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OTEHECTBEHHAA NPAXXOAHCKAA ABUALIUA
OTMEYAET 100-JIETHUAUN FOBUIIEU

despains 2023 rona ucnonusiercst 100 et co

JTHSI OCHOBAHMSI OTEYECTBEHHOM IPaX1aHCKOM

aBuannu. YKas o Mpas3HOBaHUU FOOMICHHON
natel noanucain [Ipesuaent Poccuiickoit depepanuu
Brnagumup [lyTun.

100 net Hazax, 9 dpeppanst 1923 roma CoseT Tpy-
na 1 o6oponsl CCCP npunsin moctanoBnenue «O BO3-
JIOKEHNU TEXHUYECKOTO HaJ30pa 3a BO3AYUIHBIMHU
JUHUSAMHU Ha [7aBHOE ymnpaBieHHE BO3IYLIHOTO
¢ora u 06 opranmsanuu CoBera 1Mo TPaKIAHCKOH
aBuanuny. 17 mapra 1923 roxa nossuiics «J{o6po-
nE€T» — 1epBoe 100pOBOJILHOE BO3/YIIHOE O0IIECTBO,
pa3BuBaBIIeecs 3a CYET B3HOCOB IpaxkaaH. Takum
00pa3oM, poccHiicKast aBUalus pOaUIachk Oaroaapst
MOJJIEPKKE HapoAa, KOTOPBI, HECMOTPS Ha TPYIHO-
CTH TOTO BPEMEHH, 00bETUHIIICS Paji OOIIeH e —
cOo37aHusI HeOOXOIMMOM CTpaHe OTPACIH.

Ha npotsxkenun Beka B Hallel cTpaHe TPyIUINCh
BBIJIAIOIMECS aBUAKOHCTPYKTOPBI M aBHATOPBI, KOTO-
pBI€ ONpENeNsId He TOJIBKO POCCUHCKYIO, HO U MHU-
POBYIO aBHAIIMOHHYIO oTpacib. Cpenu HUX — AHIpei
Tynones, Anexcanap Skosnes, [1aBen Cyxoit, Cepreit
Wnpromma, Muxann Muns, 1 mHOTHE npyrue. C ux
UEsIMH, KOHCTPYKTOPCKMMHU 33/1yMKaMH 1 TaJlaHTOM
MHUP, UHIYCTPUAITH3ALHs, MOOHIEHOCTB TACCAXKNPOB
TMIOJTYYMIIM HOBBIM BUTOK U HOBBIE TEMIIbI JBHKCHHS
BHEPEN.

CeronHs poccuiickasi TpakJIaHCKas aBUAIIHS
CTaJla OJJHOM U3 CaMBbIX BaKHBIX OTPACIIEH HE TOJIBKO
TPAHCIIOPTHOTO KOMIUIEKCA, HO M BCEH SKOHOMHUKH
Poccun. Yemyramu rpax1aHCKOM aBHAIIAN €XKETHEB-
HO TIOJIB3YIOTCSI MUJJTMOHBI POCCHUSIH, peaJIn3ysl CBOU
3a/1au¥ 110 OU3HECY MM MOACPKUBas TEILIBIE OTHO-
HICHHSI CO CBOMMH POJHBIMU U OiM3KkuMU. TOIBKO 3a
2022 rox poCCUICKIME aBHAKOMITAHUSMH TIepeBe3e-
HO CBBbIIIE 95 MIIH YeToBeK.

9 (heBpats C MpeaCTaBUTEIISIMU OTPACIIH TPAKIAH-
cKoif aBranuu npoBén Bcrpeuay llpesunent Poccnii-
ckoit deneparuu B. B. [Tytun. Meponpusitie Ob110
MIPUYPOYEHO K MPa3HOBAHUIO CTOJIETHS OT€UECTBEH-
HOM Tpa)KIaHCKOHM aBHAIINH.

«MBI ¢ BaMu BCTpedaemcs B I€Hb, KOT/ia OTMeya-
ercst 100-netne rpaxxganckoil aBuamuu Poccum.
Xouy OT yIIy MO3APaBUTh BAC, BCEX BAIIMX KOJUIET,
BETEPaHOB U T€X, KOMY TOJIBKO MPEICTONT enié pado-
TaTb B OTPACIH, CO CTOJb 3HAYUTEIbHON BeXOl
B Pa3BUTUU POCCUHCKOH, OTEUECTBEHHOW aBHAINH,

B JJAHHOM CJIy4ae TPakKIaHCKON aBHaIlUm», — CKa3all
IIpe3upaeHt.

I'maBa rocynapcTsa oTMeTHi1 MojiepHu3anuo Exu-
HOW CHCTEMBbI OpPraHU3aldK BO3JYIIHOTO JIBMKCHUSL.
«JTa paboTa 1uIa B paMKax COOTBETCTBYIOIIEH (erie-
paJIbHOM LIENIEBOM IPOrPaMMBI, U CO3/IaHHbIE YKPYITHEH-
HbIE perroHaJIbHbIE IEHTPbI EIMHOM crcTeMBbI TO3BOIIST
YBEIHYUTH MPOITYCKHYIO CIIOCOOHOCTH BO3IYIIHOTO
npocTpancTBa Poccuu M MOBBICUTE O€30MacHOCTb T0-
JIETOBY, — momyepkHyi [Ipe3uaeHt.

B Teyenne nocennux 11 ner B Poccnu Oblia co3na-
Ha OOHOBJIEHHAs ccTeMa adpoHaBuraiwu. 104 netictBo-
BaBIIMX PAHOHHBIX LIEHTPa OPraHU3AMN BO3LYIIIHOTO
JIBIDKEHNST ObITH 3aMEHEHBI Ha 14 yKpyTTHEHHBIX Peruo-
HaJbHBIX LIEHTpOoB. OHU pacronoxeHbl B Mockse,
Cankr-IlerepOypre, PoctoBe-na-Jlony, Camape, Exare-
punoypre, Tromenu, HoBocubupcke, Kpachosipcke,
HUpkyrcke, Sxytcke, Xabaposcke, Maranane, Kamaun-
rpaze u Cumdepornore.

Bce nearpst EC OpB/l ocHamieHsI cOBpeMEHHBIMI
TEXHUUYECKUMH CPEJICTBAMHU OTEYECTBEHHOTO IPOM3BOI-
CTBA, BKJIFOYAsl aBTOMATHU3UPOBAHHYIO CUCTEMY YIIPaB-
JICHWS! BO3/TYIIIHBIM JIBHDKCHHEM TTOCIICTHETO OKOJICHHSI.

«X04y TOTYEPKHYTh, YTO MBI H Jaiblie OyaeMm
pa3BUBaTh A3pOJPOMHYIO, TPAHCHIOPTHYIO, HaBUTAllU-
OHHYIO HH(PACTPYKTYPY CTPAHBI H CTPOUTH COBPEMEH-
HBIE a3POMOPTHI, PEKOHCTPYUPOBATH UMEIOIHECS. JTO,
0e3yCIIOBHO, MACIITA0HBIC TOCYIAPCTBEHHBIC TUIAHBI,
KOTOpbIE UJIYT B MOJIHOM COOTBETCTBUH C HAIIUMH Ha-
[MOHAJTFHBIMH LIENSIMH pa3BuTHst, — otMeTin B. B. I1y-
TUH TI0 UTOT'aM IIPO3BYYABIIMX JOKIa10B. — K KOHILy
9TOrO Tofia JIOJDKHA OBITh PEKOHCTPYHpOBaHa MH(pa-
CTpyKTypa 18 a’ponopToB, a B CIIEIYIOIEM oIy — emé
16». B. B. Ilytun Taxoke mogdepKHyII, 9TO MOJAEPHM3a-
LIUsI @3POTIOPTOBOI CETH SBIISIETCS XOPOIIUM CTUMYJIOM
JUTIS| pa3BUTHSI perHOHOB 1 Poccun B 11emom. «91o Ooriee
koM(OpTHAS KHU3HB IS JIFOZEH, U1 TOTO YT0ObI 00ec-
TIEYNTH UX TTEPEIBIDKEHNE 10 HAIIeH OTPOMHOM CTpaHe.
D10 nenaeTcs st TOTo, YTOOBI JIFOIM MOTIIM TIepeIBHU-
raTbcsi KOM(OPTHO U «CIIMBATEY OIPOMHOE TIPOCTpaH-
CTBO C YKOHOMHMYECKON TOYKM 3pPEHUs», — OTMETHII
[Ipe3nnent.

Ilo maTepuaiam
http://kremlin.ru/events/president/news/70484;
https://mintrans.gov.ru/press-center/news/10618;
https://mintrans.gov.ru/press-center/news/10603 @
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Hukonai TPEBEHHUKOB Anexcanap 3APUObSAH

AHHOTALINA

Bonpocam nogbIeHUs 3HEP203HHEKMUBHOCTU KeNe3HO-
00poxHO20 mpaHcnopma ydensiemes MHO20 8HUMaHUSsi, npedna-
2alomcsi pa3nuyHbie KOHCMPYKYUU Msi208020 NOOBUXHOZO CO-
cmasa ¢ caMbIMU NepedosbIMU MEXHUYECKUMU PEWEHUSMU, HO,
K COXaneHuro, MHo2ue U3 HUX mak U ocmaromcsi Utk Ha cmaduu
pa3pabomku unu onbImHo20 0bpa3ya.

lMpueedéH aHanua onbima aKchiyamayuu Cywecmeyouwux
MazucmparibHbIX I0KOMOMUBOS C Uerbio pa3pabomku 0CHOBONO-
Nagatouux NPUHYUNOB KOHUENUUL NOBbILIEHUS SHEP203ghhexmus-
HOCMU a8MOHOMHbIX FTOKOMOMUBOS, HaNPae/eHHbIX Ha co30aHue
MOQYrbHOL CMpyKMypbI FTOKOMOMUBA, NO3BONSIOU4UX CORITacosbl-
8amb 3KCNITyamayuOHHbIe Hagpy3Ku ¢ pexumamu pabomsi mseo-
8020 060pydosaHus, Ymo 0aém 803MOxHoCMb obecneyums Hau-

delicmeusi, MOOYrbHas cmpykmypa, mseogoe 0bopydosaHue.

Mup Tparcriopra. 2023. T. 21. Ne 1 (104). C. 6-13

KoHuenums noBbIweHns 3Hepro3ahheKTMBHOCTH
aBTOHOMHbIX NTOKOMOTUBOB

Hi i1 Bauec y I'p
Anexcandp Anexcanoposuy 3apugpvan ?

1
UKO08
3

-2 Pocmogckuil 20¢y0apCcmeeH bl yHugepcumemn
nymeti coobujenus, Pocmos-na-/lony, Poccus.
04! grebennikovnv@mail.ru.

L PUHI]: 3724-9891, Scopus: 56584746500,
Web of Science: A-2769-2014,

ORCID: 0000-0001-5959-2547.

2 ORCID: 0000-0002-3072—-8196.

Nyqwue ycrogusi npeobpasosaHusi u nepedayu 3HepauU Ha Koméc-
Hble napbl. CospemenHbie bopmosble cUCMeMb! TOKOMOMUBO8
peaucmpupytom bonbLWoe Konuyecmeo napamempos, Komopbie
MOXHO UCnonb308amb Kak 05151 onpedeneHus aHep2oaghghekmus-
Hocmu pabomb| IOKOMOMUSa, Mak U 01151 OUEHKU HOBbIX MEeXHUYeE-
CKUX peweHuli, Hanpas/eHHbIX Ha NPUMeHeHue AUCKPemHo-
adanmugHoe2o ynpaeneHus pabomoil ModyrnbHO20 UCNOMHEHUS
0Ou3erb-2eHePamOpHbIX YCMaHOBOK U MsA208bIX Anekmpodsu2ame-
nell 8 ycrogusix aKcnyamayuu MasucmparbHbIX T0KOMOMUBOS.

Peanusayus npednazaemoli KOHUeNYuU No3gossiem CaKoHO-
mumb 0o 20 % dusenbHO20 monsausa Npu 8bINOMHEHUU NEPEeso-
304HOU pabomsl, Ymo nodmeepxdeHO Ha onbiImHOM obpasue
noKoMomusa.

Kniouesb e crosa: xene3Ho00pOXHb Il MmpaHcnopm, 3HEP203¢HeheKmuUBHOCb, TIOKOMOMUS, MENTI0803, KO3QEULUEHM NOE3HO20

lns uyumuposarus: MpebeHHukos H. B., 3apughbsiH A. A. KoHuenyusi nosbiweHus 3Hep203ghhekmusHOCMU aB8MOHOMHbIX
nokomomugog // Mup mpaHcnopma. 2023. T. 21. Ne 1 (104). C. 6-13. DOI: https.//doi.org/10.30932/1992-3252-2022-21-1-1.
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The full text of the article in English is published in the second part of the issue.




BBEOEHUE

[NoBrImIeHNE 3HEpreTHIecKOi 3 (PEKTHBHOCTH
oTpaciieil IPOMBIIIIEHHOCTH SBJSIETCSI BaKHOU
W TIPHOPHUTETHOM 3amauciil, peleHre KOTOPOi
CIOCOOCTBYET POCTY M Pa3BUTHIO 3KOHOMHUKHU
Poccuiickoii @eneparun. TpaHcnopT Urpaet Bax-
HEHIIyI0 poib IMpPU TPAHCHOPTHPOBKE I'PY30B
Y TOTOBOH MPOAYKIUH MEXIY MPEAIPHATHIMA
1 TOTPEOUTEISIMH, TIPH 3TOM Ha JIOJTEO XKEJIE3HOI0-
PO’KHOTO TPAHCIIOPTAa MPUXOINTCS B HAIIEH CTpa-
He 710 87 % rpy30000poTa TPaHCIIOPTHBIX CPEACTB.
[TosTOMYy BOIIPOCHI TTOBBIIIIEHHS SHEPTOAP(EKTHB-
HOCTH 3KCIUTyaTaIly JIOKOMOTHBOB BCETA aKTy-
QJIBHBI, YTO MOATBEP)KAACTCS yTBEP)KAEHHBIMU
SHEPreTUIECKUMH CTPATET MM PA3BUTHS XOJINH-
ra «PoccHiickue xee3HbIe JOPOTH» 2, HallpaBIIcH-
HBIMHU Ha TOBBIIICHNE TSITOBBIX CBOWCTB JIOKOMO-
THBOB IIPH CHIKCHHUH 3aTPaT Ha IEKTPOSHEPTHFO
1 [TI3ebHOE TOTUINBO B cpeHeM Ha 10 %.

B macrosimee BpemMsi BO MHOTHX CTpaHax
BEAYTCsl aKTHBHbBIE pabOTHI MO MOWUCKY ONTH-
MaJIbHBIX TEXHUYIECKHUX PEIICHNAHN AJISl CO3MaHMSA
9Heprod(ppeKTHBHBIX TOKOMOTHBOB [ 1; 2] ¢ paz-
JUYHBIMH BapUaHTaMH UCIIONHEHHS TATOBOTO
obopynoBanus [3]. OCHOBHBIC HAIIPaBICHUS
B 9TOI 001aCTH HaNpaBJICHBI Ha TIEPEXO K MHO-
TOOW3EIbHBIM CHIIOBBIM yCTaHOBKaM [4-8],
TIPUMEHEHNE ACHHXPOHHOTO PUBO/IA M HAKOITH-
Tenei srepruu [9-11].

0030p MUTEPaTYPHBIX NCTOYHUKOB B 00IACTH
OTIBITA JKCIUTyaTalliil MAaHEBPOBBIX M Maru-
CTpaJIbHBIX JIOKOMOTHBOB ITOKa3aJl, 9TO:

— Ha CETOAHSIIHNUHN JICHb PEBANPYET KOH-
CTaTamwys HU3KOH SHepreTHdecKoi 3 PeKTUBHO-
CTH MaHEBPOBBIX M MOIIHBIX COBPEMEHHBIX
MarucTpagbHBIX JTJOKOMOTHBOB, OCOOCHHO NpH
pabote ¢ merkoBecHbIMH Toe3mamu [12; 13].
HecmoTpst Ha pa3paboTKn MHOTOIM3ENBHBIX
JIOKOMOTHBOB C OECKOJUIEKTOPHBIM TATOBBIM
MIPUBOAOM IPEUMYIIECTBEHHO BBIITYCKAIOTCA
OIHOM3EIbHBIC MAaHEBPOBBIE TEIUIOBO3HI C IIE-
penadeil MOITHOCTH IIOCTOSIHHOTO TOKa U OJTHO-
IU3eNbHBIC (B CEKIIMN) MarUCTPaIbHBIC TETIIO-
BO3BI C Mepenadeil MOIHOCTH MEPEMEHHO-
MTOCTOSTHHOTO TOKa;

— TOBBIMIEHNE HEPTr03()HEKTUBHOCTH ITepe-
BO30YHOTO ITPOIIECCA HE MOKET OBITh JOCTHTHY-

! ®enepanbHbiii 3akoH or 23.11.2009 Ne 261-®3. 06
9HEpProcOEepeKeHUU U O IMOBBILICHUU SHEPreTUUECKOM
9 HEKTUBHOCTH, U O BHECEHHUH M3MEHCHHUi B OTICIbHbIC
3aKOHOJaTeIbHbIe akThl Poccuiickoit denepanu.

2 Cm., Hanp.: Crparerusi Hay9YHO-TEXHOJIOTHYECKOTO pas-
Butus xonnuura «PX/I» na nepuox no 2025 roma u Ha
nepcriektuBy 1o 2030 roxa (benas xHura). — Mocksa:
OAO «PXXI». —2015. - 128 c.
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TO TOJBKO JIMIIB 32 CUET CO3/IaHMsI HOBBIX MOIII-
HBIX JIOKOMOTHBOB, TaK Kak 0c000€ BHUMaHHE
CTOUT YIEISATh peXuMaM paboThl TATOBOIO
000pyIOBaHUSI IOKOMOTHBOB, YTO MO3BOJIUT
MIPUBECTU MOIIHOCTHBIE XapaKTEPUCTUKH B CO-
OTBETCTBUE C YCIOBHMAMHU JdKCIUTyaTaruu [14],
a TaK)Ke YCOBEPILEHCTBOBATh aITOPUTMBI pado-
TBI TATOBOTO U BCIIOMOT'aTEJILHOTO 000PYIOBaHUS
[15];

— CYUIECTBYET LIeJIbIH psAJl YHEPreTUUECKUX
mokasarenel Il aBTOHOMHBIX JJOKOMOTHBOB,
KOTOpbIE HOPMUPYIOTCSI TOJIBKO JJIs MOJHOI
MOIIIHOCTH JIOKOMOTHBA MPU CKOPOCTAX ABHU-
s)keHus oT 40 mo 90 % KOHCTPYKIIMOHHOM
CKOPOCTH, TIPU 3TOM IKCIUTyaTallMoOHHAst >3-
(EeKTUBHOCTB OLIEHMBAETCS TOJIBKO IO TIOKa3a-
TEJIIO0 YAEIBHOTO PAacXo/a TOIIMBA HA AUHUILY
MEePEeBO304YHON paboThI, UCXOIS U3 KOTOPOTO
TPYIHO OLIEHUTH HETIOCPEICTBEHHO 3 hekTHB-
HOCTh aBTOHOMHOI'O TSITOBOT'O MOJBHXXHOI'O
cocrana [16].

L]envio nccnenoBaHusl, pe3yabTaTbl KOTOPOTO
NIPUBEJICHBI B CTaThe, SIBISIETCS pa3padoTKa OC-
HOBOIIOJIATAlOLIMX NPUHLUIIOB KOHIIETIIHHU T10-
BBILICHUSI SHEProd(EKTUBHOCTH aBTOHOMHBIX
JIOKOMOTHBOB, HallpaBJIEHHBIX Ha CO3/1aHUE MO-
JTYTIBHOM CTPYKTYPBI TOKOMOTHBA, TO3BOJISIOIINX
COTJIACOBBIBAThH SKCILTyaTallMOHHBIE HATPy3KH
C peXXUMaMu padoThI TArOBOTO 00OPYIOBaHMS
JUIsl 00ecIieYeHus] HaTyYIINX YCJIOBUH 1peo0-
pa30BaHUA U Iepead 3HEepPruu Ha KOJIECHBIE
napsl.

PE3YINbTATDI
AHajau3 3Hepro3¢gpeKTHBHOCTH TATOBOI0
000py10BaHMS B YCJIOBHAX IKCILTyaTalluu

IIpu mpoBeeHUN PEOCTATHBIX HUCIBITAHHUIHA
TEIUIOBO3a MOXHO IONYyYUTh 3aBUCUMOCTH KO-
s¢durmenta nonesxoro aevcteus (KI1J) au-
3eIb-TeHEePATOPHOH YCTAHOBKH OT MOIIHOCTH
WJIY TTIO3ULIMH KoHTposuiepa Mantuuucta (ITIKM),
u3 kotopoit BuaHO, uyto KIIJl Mmensercs nocra-
TOYHO B IIMPOKOM JIMala3oHe, Kak NpaBuiio, OT
25 no 37 %. Vicionb3ysl 1aHHBIE, TTOTyYEHHBIE
JUTSL TU3ENb-TeHePaTOPHON yCTaHOBKH TEILIOBO-
3a 2TD25KM, ompeneneHa 3aBUCHMOCTD Tepe-
pacxo/ia AM3eIHHOIO TOIUINBA OT UCIIOIb3yeMOM
MO3ULIMM KOHTPOJIJIEpa MAIIMHKUCTA, KOTOpast
IpecTaBieHa Ha puc. 1.

U3 puc. 1 BuagHO, 4TOo paboTa qu3eib-
reHepaTOPHOM YCTaHOBKH TertoBo3a 2TD25KM
Ha HU3KUX MMO3ULUAX KOHTPOJUIEpa MAIIMHUCTA
MIPUBOJUT K CYLIECTBEHHOMY IEPEpacXoly JH-
3€JIbHOT'O TOILIMBA.

[pe6eHHUKOB H. B., 3apucdbsH A. A. KoHLenuus noBbIleHWUsA 3HeproadHeKTUBHOCTH
aBTOHOMHbIX JTOKOMOTMBOB
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Puc. 1. lMepepacxod du3enbHO20 Monuga 8 3a8UcUMOCMU OM NO3UYUU KOHMPOIEpa MaWUHUCMA [8bINOSHEHO aémopamu].
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Puc. 2. BHewHss1 u Yyacmuy4Hasi XapaKmepucmuKu ms208020 2eHepamopa [8bINOIHEHO asmopamu].

Tax >ke IpUIMHOI CHIDKEeHHS YHeprodddex-
TUBHOCTH JIOKOMOTHBA SIBJISIETCS yIpaBIeHHUE
NEKTPHIECKOI IIepeiadeid MOLITHOCTH 10 HaIIpsi-
JKEHHIO, YTO IPHBOINT K YBEIUUCHUIO TOKOBOH
Harpy3KH TATOBBIX JIEKTPUYECKUX MaIINH U, KaK
CIIECTBHUE, K CYIIECTBEHHOMY YBEIHYEHHUIO
JIOJIY TIOTEPb, 3aBHCAIIMX OT KBaApaTa TOKa:
12, r+AP, B P,

noct

P, TP +1%,er+AP,’ M

nocr

Nran =1-

1€ {15 —TOK TATOBOM 31EKTPUYECKON MaIlINHBI;

r — IPUBEAEHHOE CONPOTHUBICHUE, YINUTHI-
Barollee Kak OMUYECKHE MOTEPH, TaK U IpyTrue
MOTEPH, 3aBUCSIIUE OT KBagpaTa TOKa;

AP, — BEJIMYHMHA YCIOBHO-IIOCTOSHHBIX

IIOTEPD,

® Mwup TpaHcnopTa. 2023. 1. Ne 1 (104). C.

P, — BXOJIHAs MOIIHOCTH (JJIs1 BUTATEIIS
R=U-I);

P, — BBIXO/IHASI MOIIIHOCTH (IIJ1s1 TeHepaTopa
B =U-I).

U3 popmynsi (1) BUIHO, YTO IPU IPUMEHEHUH
PETYINPOBAHUS 110 HAMPSKECHUIO, N3MEHACTCS
MIOABOAMMAST MOIIHOCTh, HO IIPHU 3TOM HOTEPH
MOIIHOCTH B 3JIEKTPUYECKOM MaIIFHE OCTAIOTCS
TaKUMH K€, YTO NPHUBOJHUT K CYIICCTBEHHOMY
CHIDKEHHIO SHEProa((PEKTHBHOCTH TATOBBIX AIEKT-
PHUYECKUX MaIKH (TSTOBOTO TEHEPaTopa U TSroBO-
ro ABHUrarens). 9To 0cOOEHHO aKTyalbHO IPHU
MIPUMEHEHUHU KJIACCUYECKOH THIepOOoInuecKon
BHEIIHEH XapaKTepPUCTUKH VIS 3IEKTPHUECKUX

['pe6eHHnKkoB H. B.; 3apucbsaH A. A. KoHLenuusa noBbIlWeHNS 3HePro3agheKTMBHOCTH

dBTOHOMHBLIX JIOKOMOTUBOB




Puc. 3. lone paboyux moyex msi2o8020 2eHepamopa mensnogo3sa TAM706C [ebinoHeHO asmopamu].

nepejgad NOCTOSHHOTO MM MEPEMEHHO-
MOCTOSIHHOTO ToKa (pHC. 2). C TOYKHU 3peHHsT MHU-
HUMU3ALIH TI0Tepb, 3aBUCAIINX OT KBa para TOKa,
LIeJIeCO00pa3HO MPUMEHSTh BHEIHIOK TSATOBYIO
XapaKTepPUCTHKY B BUJIE MPSIMOM JIMHUH, TIPU (PUK-
CHPOBaHHOM 3HA4Y€HHH HAIIPSDKEHUsI, YTO Mpe.-
CTaBJICHO 3eNIEHOH (BEPXHUM TPSIMBIM OTPE3KOM
Ha 4epHO-0esIoM N300paKeHHH ) IMHKUEH Ha pHC. 2.

[IpoBenéHHbI aHaNM3 JAHHBIX, PETUCTPH-
pPYeMBIX OOPTOBBIMU CHUCTEMaMHU TEILIOBO30B
TOBIT70BC, 2THO25KM, noarBepaunt, 4To mpoaos-
JKUTEJIBHOE BPEMs TATOBBIC DIIEKTPUYECKHE
MallMHBI Pa0dOTAIOT C BHICOKMMHU 3HAYCHUSIMH
TOKOB IPU HU3KUX 3HAUCHUSX HaNPSKEHHI.
B xauecTBe mpuMepa MOXXHO IPHUBECTH MOJIE
pabo4KX TOUEK TArOBOTO I'eHepaTopa TeIIoBo3a
TII170BC (puc. 3).

[IpoBenéuusiit ananu3 JaHHbIX 111 2TI25A
C DJICKTPUYECKOH Tepeiaueii IepeMeHHOro TOKa
U aCHHXPOHHBIM TSATOBBIM MPHBOIOM IOKAa3all,
YTO Ka)JI0W O3UIIMU KOHTPOJIJIEpa MaIIMHUCTA
COOTBETCTBYET CBOI YPOBEHB HANPSKCHHSI CHH-
XPOHHOTO FeHepaTopa, KOTOPBIN MO/ IepKUBACT-
Csl CHCTEMOM yIpaBJIeHUsl TEIIOBO3a, YTO MPe/-
CTaBJICHO Ha pHUC. 4.

Ilo pe3ynasraTam 00paOOTKH JaHHBIX BBISB-
JICHO, 4TO IO/ AepI)KaHue (PUKCHPOBAHHOTO 3HA-
YCHUSI HAMPSHKCHUS JUIS KaKJIOW MO3MIUHU T0-
3BOJIMJIO CYIIECTBEHHO YMEHBILIUTD MOTEPH, YTO
00eCcre4nsIo NOBBIIIEHNE IKCIUTYaTallHOHHOTO
KIIJI cuHXpOHHOTO TATOBOTO TeHepaTopa Tem-
soBo3a 2TDO25A na 2,5 % 1o CpaBHEHHIO C aHa-
JIOTHYHBIM TC€HEPATOPOM, MPUMCHSICMBIM Ha
teruoBo3ze TOII70BC.

Puc. 4. lMone paboyux moyex ms208020 2eHepamopa mennogo3sa 2T325A [ebinosiHeHo asmopamu].
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IIpoBenéuublii aHaN3 3HEProdPPEKTUBHO-
cTH pabOTHl TEIUIOBO30B PA3JIMYHOIO poja
CITyKOBI (TPy30BOT0, MACCAKUPCKOTO U MAHEBPO-
BOT0) B YCJIOBHSIX 3KCIUTyaTal[|K [TOKa3all, 4To:

— OoJbIIast JOJISI BPEMEHH MPHUXOAUTCS Ha
paboTy MU3EIBHOTO JBHUraTelsl Ha XOJOCTOM
xony: 40...50 % BpeMeHu HE3aBUCHUMO OT pPoja
CITy)KOBI;

— IKCIUTyaTaIlOHHBIN KO3 DUIMEHT moJie3-
HOTO UCIOJIb30BaHMS MOIITHOCTH JJIs1 MAHEBPO-
Boro temaoBo3a cocrasmset 0,02;

— IKCIUTyaTaIlOHHBIN KO3 DUIMEHT moJie3-
HOTO HMCIIOJIb30BaHUS MOIIHOCTH IJISI Maru-
CTpaJIbHBIX TETI0BO30B cocTaBui 0,24...0,3;

— yIOpaBJICHHE Mepeadyeii MOIHOCTH IO
TUIEePOOTNYECKON XapaKTePUCTUKE YBEIINIHBA-
€T JIOJIF0 OMHYECKUX MOTEPh BO BCEX CHIIOBBIX
3JIEeMEHTAaX JJIEKTPUYCCKON Mepenadynd MOIIHO-
CTH.

Konuenuusi noBpieHusi JHEPreTu4ecKoii
3¢ pexkTUBHOCTH

KoHuenus noBbIIEHUs] YHEPreTHYeCKON
3 PEeKTUBHOCTH aBTOHOMHBIX JJOKOMOTHBOB
3aKJII04YaeTcst B pa3paboTke KOHCTPYKIIMHU JIOKO-
MOTHBA, II03BOJISIFOLIEH OIEPaTHBHO OCYIIECTB-
JSTh NPUHIUI MaciiTaOUpyeMOCTH HarpyskH,
TO €CTb, CHOCOOHOCTH paclpe/leIéHHON cuc-
TEMBI JIETKO PACILIMPSATH U COKpAILlaTh CBOH pe-
CYpCHI [UIsl ajanrtaiuu K OoJsiee TSHKENBIM WIN
Oosiee JIErkUM Harpy3kam, a HCIIOJIb30BaHHE
TSTOBOTO U BCIOMOTI'aTeIbHOTO 000pY/IOBaHHS
JIOKOMOTHBA JIOJDKHO COOTBETCTBOBATH TEKYIIUM
YCIIOBUSIM Pa0OTHI JOKOMOTHBA.

[TosTomy ripu pa3paboTKe CTPYKTYPHBIX CXEM
MEPCIEKTUBHOTO aBTOHOMHOTO TSTOBOTO MO-
JIBIDKHOTO COCTaBa JOJDKHBI YUUTHIBAThCS Clle-
JyIOIINe OCHOBHBIE MOJIOKEHHS KOHLIENIHH
MIOBBIIICHUS] DHEpreTHIeckoi 3ddhexTHBHOCTH
ABTOHOMHBIX JIOKOMOTHBOB:

— NpUMEHEHHE MOIYJbHBIX YHEPreTHYECKUX
YCTaHOBOK, MTO3BOJISIFOIIMX 00ECIIEYHTh Tpelye-
MYIO MOLIHOCTh B COOTBETCTBHH C TEKYIIUMHU
ycnoBusMHU JiBHkeHHs. Hanbosee nepcnekTus-
HBIM BUANTCS IPUMEHEHHUE JBYX (115l TPY30BOTO
JIOKOMOTHBA) M YeTBIPEX (ISl IacCaXKUPCKOTo
1 MaHEBPOBOTO JIOKOMOTHBA) YHEPreTHUECKUX
YCT@HOBOK Ha OJHOH cekuuu JiokomoTHBa. Ko-
JIMYECTBO PHEPreTHYECKUX YCTAHOBOK Ha IPy30-
BBIX TEIJIOBO3aX OOYCJIOBIEHO KOJIWYECTBOM
CEKIMH TeII0BO3a, TO €CTh, JUIs ABYXCEKI[HOH-
HOT0 JIOKOMOTHBA Oy/IET YEThIPE SHEPreTHUECKUX
YCTaHOBKH, a JJIsi TPEXCEKIIMOHHOTO — ILECTh
9HEPreTH4eCKUX YCTaHOBOK;

Mwup TpaHcnopTa. 2023.

— IpPUMEHEHHE 001Iero 3BeHa IOCTOSIHHOTO
HarnpspKeHUs (Toka) ¢ (GUKCHPOBaHHBIM 3Haue-
HueM HanpsbkeHus (He menee 600 B) miis Bcex
PEXUMOB paOOTHI TATOBOTO U BCIIOMOTraTeJIbHO-
ro 00OpyJOBaHMsI, YTO MO3BOJIUT BBIPAOOTATh
elMHbIe TPeOOBaHMUs 1JIsl pPa3padOTKH, IPOEKTH-
POBaHMsI U MOIYJIBHOI CTPYKTYphI 000pynoBa-
HUSI JIOKOMOTHBA U 00ECTIEUUTh CHIDKEHUE 10U
NOTepbh, 3aBUCALINX OT TOKOBOM HArpyskH,
KpOME 3TOT0 CTAaHOBHUTCS BO3MOXKHBIM HCIIOJIb-
30BaHME TATOBOTO IreHeparopa B peXuMe cTap-
Tépa IS 3aIycKa TU3eIs K MOJEPHU3UPOBAHHOMN
LITaTHOM aKKyMYJIATOPHOH OaTapeu ¢ TSArOBBIMH
AKKyMYJISITOpaMH KaK HAKOTIUTEJIs SHEPTUH, IS
KpPaTKOBPEMEHHBIX PEKHMOB HarpyKeHus;

— IHUTaHHE TATOBBIX OECKOJUIEKTOPHBIX JIBU-
rareneil OCyIIeCTBISETCS OT aBTOHOMHBIX MH-
BEPTOPOB HANPSDKEHUS] CTaTUYECKUX Npeodpa-
30Barenel, MOIKIFOYEHHBIX K 3B€HY ITOCTOSHHO-
TO HampsKeHHs. YIpaBieHHE MHBEPTOPAMU —
HWHAUBUIYATbHOE C TOOCHBIM PEryIHPOBaHUEM
MOMEHTA TATOBBIX JABUTATENEH, C BO3MOKHOCTBIO
MIOJTHOTO OTKJIFOYEHUS;

— IIPUMEHEHHE ABYXypPOBHEBOIO JUCKPETHO-
aJIanTUBHOTO yrpasneHus [ 14] sneprerudeckoit
3¢ PEKTUBHOCTHIO ABTOHOMHOTO TSTOBOTO I10-
JBUKHOTO COCTaBa IpU paboTe C HENOJIHOH
Harpy3KoH, YTO MO3BOJIUT PAI[MOHATIBHO HUCIIONb-
30BaTh AOCTYIHYIO MOIIHOCTh KJKIOTO JJIeMEH-
Ta TArOBOTO 000pPY/IOBaHMs JJokoMoTUBa [17];

— IUTaHHE BCIOMOTaTelIbHOro 000pynoBa-
HUSI IOJDKHO 00€CIIeYrBaThCsl MHOTOKaHAIIbHbI-
MU CTaTU4YE€CKUMH ITPe0o0pa3oBaTessiMy C He3a-
BHUCHMBIMHU KaHAJIaMH, TIO3BOJISIOLIMHI HHBH-
JyalbHO YIPAaBJIATh KaXIbIM JIEMEHTOM BCIIO-
MOTaTeJIbHOTO 000pPYAOBaHUs, STO IMO3BOJIUT
JOOUTBCS YIPOIIEHHS M YHU(PHUKAMK Tpeodpa-
30BaTenell COOCTBEHHBIX HY /] U CHU3UTh 3aTpa-
ThI SHEPTUU Ha NMPUBOJ BCIIOMOTATEIbHBIX Ma-
LIMH U arperaros;

— NpUMEHEHUe HaKOMUTeNeH SHepruH 1ere-
€000pa3HO TONBKO IOCIIE 00ECIIeUEeHNs Palio-
HaJIbHBIX AJTOPUTMOB MPSIMOIO U 0OpaTHOrO
ANEKTPOMEXaHMYECKOTO ITPEe0Opa3oBaHUsl SHEP-
THH B TATOBBIX AIEKTPUYECKUX MAIIMHAX U pa-
LIMOHAJIBHOTO PacXo/ia SHEPTHH Ha COOCTBEHHbIE
HYX]IbI, YTO TPeOyeT CHavaja NPUMEHEHUS BbI-
LIEU3JI0KEHHBIX OCHOBHBIX TOJIOKEHHH.

OyHKUMOHANBHAs cXeMa SHeprodPPpeKTHB-
HOM nepeayy MOITHOCTH Ha MPUMeEpPE TEIUI0BO-
3a puBeieHa Ha puc. 5. B coorBeTcTBHY C DyHK-
LIMOHAJBHOM CXeMO# 3HeprodpPeKTUBHON Ie-
penadu MOIIHOCTH TEIUIOBO3a MPEAyCMOTPEHO
o0l11ee 3BEHO TOCTOSIHHOTO HAIPSDKEHHS, K KO-
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TOPOMY MOAKITIOYAFOTCS] BCE KOMIIOHEHTBI TATO-
BOr0 000PYIOBAHUS, TAKOE PEUICHHE MTO3BOJIET
pean30BaTh NIPUHIIUIT MOAYIBHON CTPYKTYpBHI,
MOJKHO HCIIOJIb30BaTh J[BE, KAK MOKA3aHO Ha
pHC. 5, WK YeThIpE SHEPTeTUYUESCKHE YCTAHOBKH,
pabotaroniue Ha oOmiee 3BEHO IMOCTOSHHOTO
HanpsbkeHust. OKOHYATEeNbHBIH BBIOOP KOJTHUe-
CTBa [IM3€/1b-TeHEPATOPHBIX YCTAHOBOK 00YCIIOB-
JIeH YCIOBUSIMHU TIPO(UIIS Iy TH, TOTOKOM TPy30-
TIEPEBO30K U POIOM CIYXOBI IoKoMOTHBa. OT
3BEHA MMOCTOSTHHOTO HAIPSKEHHS Yepe3 MHOTO-
KaHaJIbHbIE yIPaBlseMble Mpeodpa3oBaTeiu
COOCTBEHHBIX HYX/][ TIOJIy4YatOT IIUTAHUE JEKT-
PHUYECKHE MAIIMHBI COOCTBEHHBIX HYXKII.

OT 3BeHa MOCTOSTHHOTO HAMPSDKEHUS Yepes
DC-DC mnpeobpazoBarenp MMOIydaloT TUTAHAEC
AKKyMYIISITOpHAs Oarapest U Lenu YIpaBlIeHUs
JIoKOMOTHBOM, TaK xke DC-DC npeobpa3zoBarens
MpeHa3Ha4YeH Ui IpeoOpa3oBaHus HATIPSDKE-
HUSI IPU UCTIOJIb30BAHUN HAKOIIUTEIS] SHEPTUH
HEeOOJBIION EMKOCTH J1s1 00ECIICUSHHUST KPATKO-
BPEMEHHBIX PEKMMOB PAOOTHI C IENBI0 UCKITIO-
YHUTh HEMPOIOKUTENILHBIC 3aITyCKH BTOPOU HITH
MocleayolIeil SJHepreTUIeCKO yCTaHOBKH
nmokomotuBa. TakuM oOpa3oM, B s3Heproaddek-
THBHOW Iepeaadye MOIHOCTU JTOKOMOTHBA
JIOJDKHBI UCTIOJIB30BAThCS HE TOJILKO COBPEMEH-
HbIe 0ECKOJUIEKTOPHBIE EKTPUIECKHIE MAIIIMHBI,
HO U JIOJDKHO OBITh PEaii30BaHO YITPABICHHE
JHEPreTHYECKO IPPEKTUBHOCTHIO TATOBOTO
U BCIIOMOTATEIbHOTO 000PYIOBAHUS MYyTEM
MHOTOYPOBHEBO# ONTUMHU3AIINHI PEKUMOB Pabo-
ThI 000pyI0BaHHs (MOIYJIbHAS SHEPreTUYECKAS
YCTAHOBKA, TSTOBBIE JABUTATEIIH, BCIIOMOTATelb-
HOE 000pPY/IOBaHNE) B YCIOBHUSIX PEalbHOMN IKC-
[UTyaTaluy, YTO MO3BOJIUT CYIIECTBEHHO MOBbI-
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CHUTB SHEPro3(h(HeKTHBHOCTH aBTOHOMHOTO TSTO-
BOT'0 MOJIBHKHOTO COCTaBa.

OueHKa NpUMeHEeHNs KOHIEIINA
IJISl YCJIOBUH IKCILTyaTallnu

PaccMOTpUM BO3MOXXHOCTH MPUMEHEHUS
MHOTOJIN3EJIbHOW CHJIOBOW yCTAaHOBKH IS
MarucTpajbHBIX JJOKOMOTHBOB Ha CETH JKelle3-
HEIX gopor OAO «PX», nns aToro mposene-
HBI MCCIIEIOBaHMs KOJIMYECTBA U 0o0mIe mpo-
JIOJDKUTEIILHOCTH TTOE3/10K (pa3roH-ABIKEeHUE-
OCTAaHOBKA) IIJII MarucTPaJIbHBIX JTOKOMOTH-
BOB, B 3aBUCHUMOCTH OT MaKCHUMallbHO
HCIOJIb3yEeMOIl IIO3UIINN KOHTPOJIEpa MaIIy-
Hucta. Ha puc. 6 mpeacraBiaeHo ceMeicTBO
KPHUBBIX CKOPOCTH INPHU ABIKCHHH TEIJIOBO3a
2T325KM ¢ mMakcuManbHOUW 5-U mo3uIuei
KOHTpOJUIepa MAIIMHKCTa. B pe3ynabprare BbI-
SIBIIEHO 87 MO0Ee30K 3a paccMaTpUBaeMbIi
MEPHOA C MAaKCUMaJIbHON NMPOJOKUTEIBHO-
cThio 110 1,65 waca. OOmiee BpeMst TakuX IO-
€3710K cocTaBuio 25,62 yaca.

AHanms3 pe3yJsTaToB UCCIEA0BAHUN OKa3all,
YTO NMPUMEHEHHE JBYXJIM3EIbHOM SHepreTnye-
CKOW YCTaHOBKHM Ha MAarUCTPaIbHBIX IOKOMOTH-
Bax Ienecoo0pasHo, Tak Kak mpumepHo B 30 %
MOEe3M0K T'PY30BOTO ABUKEHUS AU3EIb-
TeHepaTopHas yCTaHOBKa Hcnonb3yercs ¢ KUM
He Oomee 0,5, a B maccaxupckoM — 10 23 %
MOE3I0K.

ITpn BO3MOXKHOCTH ONIEpaTUBHOTO YIIpaBiie-
HUSI pa0OTAIOIINMHU IH3ETb-TeHEPATOPHBIMU
YCTaHOBKaMH B TIpoliecce ABHXEHHS J0JIs Bpe-
MEHH, npuxonsimascs Ha pexumel ¢ KUM He
oomnee 0,5, yBermuuBaercs no 50...60 %. Ha
OCHOBE 00pa0OTKH TaHHBIX IIPOU3BEICHA OLICH-

[pe6eHHUKOB H. B., 3apucdbsH A. A. KoHLenuus noBbIleHWUsA 3HeproadHeKTUBHOCTH
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Puc. 6. Cemelicmeo kpugbix ckopocmu npu dewxeHuu mennogo3a 2TI25KM ¢ makcumanbHoli 5-i [TKM [ebinonHeHo asmopamu].

Ka BPEMEHH pabOThl AM3eNIb-TeHEePATOPHBIX
YCTaHOBOK B COCTaBe MOAYJIEHOTO HCIIOTHEHHS
(pe3yabTarhl IpecTaBieHsl B Tabnuie 1), a Tak-
)K€ BpeMeHH paboThI TAroBbIX Buraresei (TO/)
IPY BO3MOKHOCTH NPUMEHEHHS CHCTEMBI JIHC-

KPETHO-aJaTHBHOTO YIPABICHHUS, YTO OTPake-

HO B Ta0mute 2.

AHanu3 npeiCcTaBlieHHbIX B Tabnuuax 1 u 2
PE3yJIbTaTOB MOKa3bIBAET HEOOXOAUMOCTD MPH-
MEHEHHUs! MPEeAIaraeMol KOHUEIIIMU Il Maru-

Tadauma 1

Bpemsi paGotrbl moayJieii II'Y ans pa3jiM4HOro UCnoJiHeHUs [BbHINOJIHEHO aBTOpaMH|

Bpems pa6orsl TI/I [Beino1HeHO aBTOpaMHu|

Bapuant mogynbHoi JII'Y ai1st OAHON CEKIMU TEIIOBO3a Bpewms pabotsr momyrneit JAI'Y, %
2T225KM 2TD25A TOI1706C

JIByxiu3enbHas 1 ATV (0,5 Pu) 73 58 60

2 ArY (1,0 Pu) 27 42 40
TpéxansenpHas 1 Ar'Y (0,25 Pu) 55 48 51

2 Oy (0,5 Pu) 18 10 9

3ATY (1,0 Pu) 27 42 40
YerblpéxausenbHas 1 Ar'Y (0,25 PH) 55 48 51

2 Ar'Y (0,5 Pu) 18 10 9

3 ArY (0,75 Pu) 17 19 18

4 TV (1,0 P) 10 23 22

Tadauua 2

KommaectBo TO/] B TsATe

Bpewms pabotsr TOJI, %

2TD25KM 2TD25A TDII706C
1 414 224 30,4

2 20,8 15,9 11,8

3 12 15,9 12,5

4 8 12,2 11,4

5 16,8 19,2 29,9

6 1 14,4 4

dBTOHOMHBLIX JIOKOMOTUBOB




CTPAJIbHBIX JIOKOMOTHBOB, TaK KaK MPOOJIKH-
TEBHOE BPeMsI TATOBOE 000PYIOBaHHE JIOKOMO-
THBA pabOTAET B PSKUMAX C HETIOTHON HATPy3KOH,
YTO MPUBOJMT K CHIDKEHHIO SHEProd(pPeKTHBHO-
CTH TIpeoOpa30BaHKs SHEPTUH Ha JIOKOMOTHBE.

BbIBOObI

IIpoBenénHbIil aHaIMU3 OTIbITA SKCILTyaTallu1
MaruCTPaJbHBIX TEIUIOBO30B MOKa3al He00Xo-
JMOCTB IPUMEHEHHUS MOIYJIEHBIX KOHCTPYKITHIA
TSATOBOTO 00OPYIOBaHUS aBTOHOMHBIX JIOKOMO-
THBOB, YTO JIE)KUT B OCHOBE MPETOKEHHOU
KOHIICTIIIMY TTOBBIMICHHS YHEPTeTUICCKON A~
(dextuBHocTH. [To pe3ynsraTam qaHHBIX OOPTO-
BEIX PETUCTPATOPOB JOKOMOTHBOB OMPEACTICHO
BpeMsI pabOTHI OCHOBHOTO TATOBOTO 000pyIOBa-
HUS U IPOU3BE/ICHA OIICHKA IPUMEHEHNUS TIpe/i-
JlaraeMoi KOHIICTIIUU JUTS TEKYIIUX YCIOBUN
JKcITyaTanuu. [lomydeHo, 4To BO3MOXKHO J10-
OHUTHCS SKOHOMHMH JIU3€ILHOr0 TorumBa 10 20 %o,
13 KOTOpBIX 10 % —3a cuéT NOBBIIIEHUS IKCILTya-
tarmmorHoro KII/] anexrpudeckoii mepegadn
MomHocTd U 10 % — 3a cuéT npuMeHeHus Mo-
IYJBHBIX TU3ENb-TeHEPAaTOPHBIX YCTAHOBOK.

K macrosmiemy BpeMeHU IipeaiaracMasi KOH-
LIETIHUS Peai30BaHa MPY ITyOOKOH MOICpHH3a-
ouHu MaHeBpoBoro TeroBoza TOMII-11T. B pe-
3yJIBTaTe, MPH IKCIUTyaranuu Ha HukHeTarmnb-
CKOM METaJUTyprUu4eCKOM KOMOUHATE, SKOHOMHUS
JIM3EJTBHOTO ToruMBa cocTaBmia 10 20 % [18].
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Cmpoumenscmeo 8 palioHax KpatiHezo Cegepa xapakmepu-
3yemcs 60MbWUM KOUYECMBOM eCMeCcmBeHHbIX NPUPOOHBIX
npeepad, Hanu4uem MHO20NEeMHEMEP3STbIX 2DYHMOB 8 OCHOBAHU-
AX COOpYXeHull, omcymcmeuem UHgpacmpykmypbl U 3Kkcmpe-
MarbHbIMU NPUPOGHO-KNUMamu4eckumu ycrosusmu. Takum 06-
pa3om Haubonee akmyanbHol 3adayell kak npu NPOeKMUPOBaHUU
u cmpoumeniscmee, mak u npu danbHedwel dKcnmyamayuu ny-
mell coobujeHus e palioHax 3anonspbs siensemcs obecneyeHue
Ha0EXHOCMU OCHOBAHUST COOPYKEHUSI.

[ns obecneyeHust HaOEXHOCMU COOPYXEeHUU, npoekmupye-
MbIX Ha MHO20/TEMHEMEP3bIX 2pyHMax, HeobxoduMo nposedeHue
Mennoghu3UYECKUX PACcYEMO. U COCMABNEHUE NPOSHO308 BTUSHUS
memnepamypHbIX NPOUECCOB Ha 2PyHMbI OCHOBAHUSI.
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epyHmog (MMI) 3aHumaem 6onbuwiyro Yacms Poccuu, noamomy
pacwupeHue 803MOXHOCMeU UCNOmb308aHUs 3MUX pPeauoHog 0nst
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OueHKa BNUSHNSA Ce30HHO-AeHCTBYIOWMUX OXNAXKAAOLWNX
YCTPOWCTB Ha Tennodmanyeckne npoLecchl rpyHTOB
OCHOBaHMS XeNne3HOL0POXHON HacbInu
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passumusi cemu nymed coOBLEHUS s18/1iemCs 8axHOl cmpame-
auyeckoli 3adayell Ons 2ocydapcmea. Ha ce2odHsawWHUL OeHb,
8 coomeemcmeuu co Cmpameaueli npocmpaHCMeeHHO20 passu-
mus Poccutickotl ®@edepavyuu Ha hepuod do 2025 200a, npuopu-
MEeMmHbIM PE2UOHOM, C MOYKU 3PEHUST IKOHOMUYECKO20 pocma
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BBEOEHUE

MmuoronerHemép3nbie TpyaTsl (MMI') pac-
MIPOCTPAHECHBI HA 3HAYUTEIBHOM YacTH TEPPUTO-
pun Poccun, B ToM umcne B ApKTHYECKOM 30HE
Poccuiickoit denepaunn, Kotopas ABISETCS
OITHUM W3 HMPHOPUTETHBIX PETHOHOB C TOYKU
3pEHUS POCTPAHCTBEHHOTO PAa3BUTHS, YKOHO-
MHYECKOTO POCTa, 00ECNedeHNs IEPEBO30K,
B TOM umcie, 1o CeBepHOMY MOPCKOMY ITyTH.
IIpu >TOM OZHMM W3 Ba)KHEHIIMX DIIEMEHTOB,
obecrnieunBarOIX YPPEKTHBHOCTh CTPOUTEIh-
CTBa M JIOJITOBPEMEHHBIN XapaKTep dKCILTyaTa-
U AHQPACTPYKTYPHBIX OOBEKTOB, SBISETCS
HaJ&XHOCTh OCHOBaHUM coopyxxeHui. s eé
obecrnedeHns P MPOEKTUPOBAHUH, CTPOUTEITh-
CTBE M 3KCILTyaTalll COOPYKEHUH B 30HE pac-
npoctpanernss MMI' He0OXOIIMO HCTIONB30BaTh
COBPEMCHHBIEC TEXHOJIOTUH ¥ METOIBI MOHUTO-
pHHTa.

L]envio uccrnenoBaHus, OCHOBHBIE PE3yNIbTa-
TBI KOTOPOTO M3JIOKCHBI B CTaThe, ABISACTCA
aHaJIN3 BIMSHUS TEXHOJOTHH CE30HHO-
JEUCTBYIOIINX OXJAXJAIOLUIUX YCTPOMUCTB Ha
TPYHTBI OCHOBaHUs Ha puMepe ydactka Cane-
xapa—Hanpim sxene3HomopokHoM uHIH «Ce-
BEPHBINA LTUPOTHBIN XOM».

PE3YNbTATbI
MonaenupoBaHue TeMJIO(PU3NIECKHX
NMPOLEeCCOB MPH CTPOUTETbCTBE
TPAHCIOPTHBIX COOPY KEHUI
HA MHOT0JIETHEMEP3JIBIX IPYHTAX

IIpu npoekTupoBaHuU COOPYKEHUH Ha MHO-
TOJICTHEMEP3IBIX TPYHTAX TSI 00SCIICUCHHUS FIX
HaAEKHOCTH HEOOXOANMO MPOBECTH TETUTO(H-
3WYECKHE PACUETHI M TIPOAHAIM3UPOBATH BIIHS-
HHE TeMIIEpaTypHOTO peXMMa Ha OCHOBaHHWE

3eMJIIHOTO mosioTHa [ 1-3].

J1J1s1 OLIEHKH TEIUIOBOTO B3aMMOJICHCTBHS JKe-
JIE3HOJIOPO’KHOW HACKINH C TPYHTaMH OCHOBAHUSI
Ha yuactke Canexapa—Hapim xKeIe3HOI0pOoXKHOM
muHuK «CeBepHbId mHUpoTHBIA xoa» (CLIX)
(TIK 2825+00—TIK 2830+00) ObL1H IIPOM3BEICHBI
Teriohusnueckne pacyérol. JJaHHbIC pacuéThl
BBITNIOJIHEHBI B IIPOrpaMMHOM KoMILIekce «Frost
3D», umeromieM cepTu(HKaT COOTBETCTBUSI, CBU-
JIETEJIbCTBO O TOCYJapCTBEHHON PEerncTpaluu
MPOrPaMMHOTI'O MPOIYKTa ¥ OTBEYAIOIIEM TPeOo-
Banusim PCH 67-68%, CIT 25.13330.20202, CII
116.13330.20128%, CIT 11-105-97 yacts [V4.

B crarbe npoaHalu3upOBaHO BIMSIHUE TEM-
HepaTypHOro peXXxnuMa Ha OCHOBaHHE 3€MJIISTHOTO
mosioTHA U 3((HEKTUBHOCTH PabOTHI CE30HHO-
JISUCTBYIOLIMX OXJakaatommx ycrpoiicts (COY)
Ha yka3zaHHOM y4actke nuaun CIHIX.

! PCH 67-87. UmxeHepHble M3bICKAHUS Ul CTPOHTENb-
crBa. CocTaBieHne NPOrHO3a U3MEHEHUH TEMIIEPaTypHOTo
pexUMa BEYHOMEP3IBIX IPYHTOB YHCICHHBIMH METOJa-
mu. — PCOCP: Toccrpoii, 1988. — 73 c. [DnekTpoHHBIH
pecypc]: https://docs.cntd.ru/document/901708505. loctyn
09.02.2023.

2 CII 25.13330.2020 OcHoBanust U GyHAAMEHTHl Ha
BeyHOMEp3abIx rpyHTax CHull 2.02.04-88: HUNWOCII
uM. H. M. T'epceBanoBa, 2021 r. [DieKTpOHHBIN pe-
cypce]: https://docs.cntd.ru/document/573659326. Jloctyn
09.02.2023.

8 CII 116.13330.2012. UnxeHepHast 3aiiira TEPPHTOPUIA,
3/1aHUH U COOPYKEHHUH OT OIIACHBIX T€0JIOTHYECKUX MPOIieC-
coB. OCHOBHBIE NOJIOXKEHUS. AKTyaJIM3UPOBAHHAS PEIAKIHS
CHull 22-02-2003. — Mocksa, 2012. — 65 c. [OneKTpoHHbIH
pecypc]: https://docs.cntd.ru/document/1200095540. Joctyn
09.02.2023.

4 CII 11-105-97. UmKeHepHO-TEOIOTHYECKIE H3bICKAHHSI
s crpoutenberBa. Yacte 1V. IlpaBuna npousBoacTsa
paboT B paiioHaX pPacpOCTPaHEHUS] MHOTOJIETHEMEP3IBIX
rpyHTOB. — MockBa, 2000. — 61 c. [DnekTpoHHbIN pe-
cypc]: https://docs.cntd.ru/document/1200007407. Joctyn
09.02.2023.

Taoanna 1

HNH:KeHepHO-Te010rnYecKue 3JIeMeHThI U Teluio¢u3nyecKue CBoiicTBa IPYHTOB,
HCNOJIb3yeMble PU MOJAeTUPOBAHUM IT€OKPHOJIOrHY€eCKOro NPOruo3a
[BbIMOTHEHO aBTOpamMHu]

TermnonpoBoJHOCTS, VienbHast TEMIOEMKOCTb,
A B1/(M*K) °C xJIx/(M3K) ]
= g
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z 3 o= <%
2 g ths > g
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) g ) z o z o g 3
= % E g I 3 o 3 E &
IS < ) R & =
= = =) 0 = o) = 5 §
] q =l & = = = = = 8
CyrnHOK 0,25 1600 1,68 1,51 2,35 3,15 -0,20
Bepx 0,05 1900 1,51 1,45 2,18 2,35 -0,05
HaCBINU
Tlecok 0,38 1220 1,79 1,57 2,14 3,13 -0,28
Haceinp 0,20 1400 1,86 1,57 1,89 2,48 -0,05

®  Mwup TpaHcnopTa. 2023. T. 21. Ne 1 (104). C. 14-21

Llenutkbko T. B., ApTiowieHko U. A. OLieHKa BNIMAHUA CEe30HHO-AENCTBYOLLMX OXTaXAaroLmx
YCTPOWUCTB Ha Tennodusnyeckme npoLecchbl (PYHTOB OCHOBaHUA Xene3HO40pPOoXXHOM Hackinu




Puc. 1. Pacuémnas obnacms 1K 2825 e npozpamMmHom komninekce «Frost 3D»:
1- 8epx Hacbinu; 2 - Hacbinb; 3 - menaou3onsimop; 4 - omcymcmeue Mamepuana;
5 - cyanuHok; 6 - necok [ebinonHeHo asmopamu].

Puc. 2. Fpagpuk pacnpedesieHusi m

myp no 200am [8bIN0IHEHO asmopamu].

Jns pacuéra Termo(u3MIecKuX CBOWCTB
¥ TIOCJIETYFOIIETO MOJIETIMPOBAHNUS TEMITEPaTyp-
HOTO peXHMa rPyHTOB MCIIOJIb30BAJIICH IaHHBIC,
MOJyYEeHHBIE IO Pe3yJbTaTaM HHXKEHEPHO-
re0JIOrNYEeCKUX M3bICKaHuii® (Tabi. 1).

Pacuérroit 00nacTsro ObLT BEIOpaH NOIEPEIHBIH
pazpe3 Haceim Ha [1K 2825400, xotopslii npen-
CTaBISIET COOOM MPSMOYTONBHYTO 00MIacTh 15 M 1o
BepruKan ¥ 50 M 110 ropuzoHTany. Takoi pasmep
PacuETHOH 00MIaCTH 3aXBaTHIBACT BCE PHIIETAIOIIHE
TPYHTBI OCHOBAHWSI M HACHIITH IS TIOCIIEYOIIHX
pacuéroB. Ha puc. 1 nokasana pacu€raast 001acTb
C KOHTYPHOH pa30MBKOH HCIIONB3YEMBIX TPYHTOB.

Jist MopenupoBaHUs TEMI0(U3NIECKIX
CBOMCTB OBIIM TPOBECHBI PACUETHI 110 IPOTHO-

5 PaGouwnii 1poekt. CTPOUTENLCTBO HOBOI JKEIE3HOOPOXK-
Ho#t mHnn O6ckas—Canexapa. OO0 «MoctocTpoii-12»,
2012.-278 c.

®  Mwup TpaHcnopTa. 2023.

3MpoBaHuUIo Temreparyp. [Ipu nporaoznpoBanun
TeMIeparyp Ha Kaxkaol pacu€THoil obmactu
MOYKHO 3aMETHUTb ITPUOIN3NUTEITHHO OJJMHAKOBHIC
rpaduKy pacnpenesieHus TEMITEpaTyp Mo rogam
(puc. 2). OcHOBOH pacuéra CIIy)XHT rpaduk
pacIipeieneHus TeMIIepaTyp 3a MOCIeTHUN 13-
BeCTHBIH rof (puc. 3).

3HavYeHus TaHHbIX 0 Temmeparype 3a 2021 rox
TIPEJICTaBIICHEI B TA0M. 2.

Pacuérnsiii neprox Teruropu3nuecKux CBOH-
cTtB coctaBmia 15 mer (¢ 15.01.2022 r. mo
15.01.2037 1.), KOTOPBIHA MOKA3aJl H3MCHECHHS
TEeMIEPaTypHBIX MOJEH.

Tenmodusndeckne MOAETH, MOTydECHHBIC
IIPH MOJETHPOBAHUN B IPOTPAMMHOM KOMII-
nekce «Frost 3Dy, npencrasiens! Ha puc. 4 u 6.
CpaBHUBas JBE MOJIEITH, MOKHO 3aMETUTh, YTO
TIEpBOHAYAIEHO B TEJIE HACHIIH IPUCYTCTBOBAJIA
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Puc. 3. [pagpuk pacnpedenerust memnepamyp 3a 2021 2. [8bInonHeHo asmopamul].

Tadauna 2
Tabnauuna pacnpenejenus Temneparyp 3a 2021 rog no mecsinam [BbINOJIHEHO aBTOpPaMH|
— — — — — — — — — — — — e\l
[\ (] (] [\ [\ [\ (] (] [\ [\ (o] (] [\
(=] S {=3 (=] (=] (=] S [=3 (=] S S S (=]
S Q I t\! f\! t\! N N N = Q N
= — ol s} < 7] 0 [ © o) o — a =
£ 2 S = 2 2 = = = 2 = = = |2
¢ 2 = = = = 2 = = = = = @ |2
Ipagycer |-31,1 |[-23 -12,1 [-0,2 |81 14,8 |188 [16,5 [9,5 -0,8 |-16,6 [-28,6 |-31,1

Puc. 4. Tennogpusuyeckast modenb, nocmpoeHHas @ «Frost 3D» 3a 15.01.2022 . [ebinonHeHo aemopamul.

Tajas 30Ha, HO CO BpEMEHEM pa3Mephl €€ yMEHb-
LIAIOTCS 1O MUHUMAJILHOTO, a MOCJe IpoMopa-
’KUBaHUs Tejla HACBIIK TaJlas 30HA TMOJTHOCTHIO
otcyTcTByeT. [Ipoucxoaut mpomep3aHue B BEpX-
HEW YacTH HACHIH, YTO MOKHO YBHJIETh Ha
rpaduKkax pacrpeesieHUs TeMITePaTyPHBIX MO-
neit Ha puc. Su 7.

I'pyHTBI B KpHOIUTO30HE MOABEPTAIOTCS Ce-
30HHOMY OTTAaWBaHUIO U MPOMEP3AHUIO B Jesi-
TEIBHOM cioe. JlesITebHBIN CII0H — 3TO BEPXHSIS
4acTh TOJIIIA BEYHON MEP3JOTHI, U3BMEHEHHE
KOTOPOTO, BCJIEA 332 U3MCHCHHUEM TEITOOOMEHa
Ha MOBEPXHOCTH, MPUBOAUT K Pa3BUTHIO OMac-
HBIX KpUOTEHHBIX Mporieccos [4; 5].

®  Mwup TpaHcnopTa. 2023. T. 21. Ne 1 (104). C. 14-21

ITo pesynpraTam pacuéra MOXHO CHEIaTh
CIEIYIOUINE BBIBOJBL.

IIpu nepBoHavansHOM pacuére 3a 2022 rox
ObLTa BBISIBIICHA TaJlast 30HA B [ICHTPE Tella Hachl-
. Taknux pa3MepoB Tanasi 30Ha MOXKET BBI3BATh
MIPOCAJIKK IPYHTOB OCHOBAHHS ¥ CTATh IIPUYNHON
HapyleHUs yCTOMYMBOCTH Hacky. Ha monenn
3a 2037 rox Tanas 30Ha OTCYTCTBYET, UTO SIBIISIET-
s BOKHBIM (DAKTOPOM TSI 00ECIIEUeHHUST YCTOM-
YMBOCTH HACBHIIIH.

Braronapst mony4eHHBIM pe3yibTaram,
ONHUCaHHBIM B [6; 7], U3BECTHO, UTO MOCTKPHO-
TeHHast CTPYKTypa MOKET BOBHUKHYTh B Tede-
HUE HECKOJIBKHX JIET, TO €CTh, B pe3yibTare
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Puc. 5. Fpagpuk pacnpedeneHusi memnepamypHbix noneli 3a 15.01.2022 2. [ebinonHeHo asmopamu].

MIPOXOXKACHUS LIUKIIOB IIPOMEP3aHus/0TTanBa-
Hus. CoopyKXeHNE HaCBIITU IPUBOIUT K H3Me-
HEHUIO TEMIEPATypHOI0 peXHMa TPYHTOB
OCHOBAaHUS M3-32 HAPYUICHHUS €CTECTBEHHOTO
MTOKPOBA, YTO XOPOIIO BUIHO IO U3MEHEHHIO
TeMIIepaTypHBIX TOJIel 3a 15 meT cymecTBo-
BaHUS HACHIITH. DTO IPUBOAUT K YMEHBIICHHUIO
JIbIOLEMEHTHBIX CBSI3€i B MEP3JIBIX IPYHTAX,
BCIIEJICTBHUE YEr0 YMEHBINAIOTCS UX MPOYHOCT-
HBIE XapaKTEPUCTHUKH, 9YTO IPUBOIUT K YBEIIH-
YeHUI0 AedopManuii OCHOBAaHUS 3EMISTHOTO
monoTHa [8].

MoneaupoBanue NpUMeHEHHsI CE30HHO-
JAeHCTBYIOIINX OXJIAKAAI0IINX YCTPOHCTB
(C HCIOIb30BAHNEM NIPOTPAMMHOIO
komiiekca «Frost 3D»)

IIporpammusblit komiuieke «Frost 3D» umeer
0OIIMpHBIE BO3MOKHOCTH B pacuéTax TepMocCTa-
OWITM3aIMy TPYHTA.

B uccrnenoBanusax [9—11] packpeita mpo6-
JIeMa TepMOCTA0MIN3AUN TEMIIepaTypPHOTO
pe’XMMa IpyHTOB OCHOBAHHS 3€MJISTHOTO IIO-
JIOTHA JUJISl COXPAHEHUS! TPYHTOB OCHOBAaHUS
B MEP3JIOM COCTOSIHUU M NPEJOTBpALICHUS

Puc. 6. Tennoghusuyeckasi Modenb, nocmpoeHHas e «Frost 3D» 3a 15.01.2037 2. [ebinonHeHo asmopamul].
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Puc. 7. ['pachuk pacnpedeneHus meMnepamypHbix noneil 3a 15.01.2037 2. [8binoiHeHO asmopamu].

Puc. 8. Tennogpusuyeckas modesnb, nocmpoeHHas 8 «Frost 3D» ¢ npumeHeHuem mexHonozuu COY 3a 15.10.2022 2. [ebinonHeHo asmopamu].

Puc. 9. Fpachux pacnpedeneHusi meMnepamypHbIXx nosell ¢ npuMeHeHuem mexHonozuu COY 3a 15.10.2022 2. [ebinonHeHo aemopamul].
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Puc. 10. Tennoghusuyeckas Modenb, nocmpoekHas 8 «Frost 3D» ¢ npumeHeHuem mexHonozuu COY 3a 15.10.2037 2. [8binosHeHo asmopamul].

Puc. 11. Fpachux pacnpedeneHusi meMnepamypHbIx noneii ¢ npuMeHeHuem mexHonoauu COY 3a 15.10.2037 2. [8binonHeHo aemopamul].

oOpa3oBaHus nehopMariiii B OCHOBaHUH Ha-
CBIIIN.

OxHOH W3 TEXHOJIOTHHA IO 00ECIEeYeHUI0
TepMOCTaOMIIN3aIIUd MHOTOJIETHEMEP3IIBIX
TPYHTOB SIBIISIETCS NPUMEHEHHE CE30HHO-
JEHUCTBYIOIUX OXJIaXIalIMHUX yCTPOUCTB
(COY), ycTaHaBIMBa€MBIX BIOJH MOJOTHA JKe-
JIE3HOU OpPOTH.

B meTonurke pacuéra MeCT yCTaHOBKH CE30H-
HO-ACHCTBYIOIUX OXJIaXKIAIOIUX yCTPONCTB
TIPHUHSTHl MaTEMaTHUCCKUE PEIICHNUS OXIIax/ie-
HUS 1 3aMOPaKMUBAHUS TPYHTa BOKPYT OXJIaXK-
JTaroImero ycrpoiicrna [ 12—14].

[Ipu pemenny 3a1a4M TEIIOOOMEHA MEX LY
COVY u rpyHTOM paccMaTpHBAaeTCs CHCTEMa
muddepennnansHpIx ypasHeruit (1) [15]:

or _1 0(rx(T)%j . (aam%)

e o r or oz (D
M1 = K. 0)(T-T, ()

s v

® Mwup TpaHcnopTa. 2023.

rae 7,2 — KOOpAWHAThl NWJIMHIPUYECKON cuc-

TEMBI KOOP/IMHAT;
T — Bpems;
¢(T) — sppexTnBHAT OOBEMHAS TEMIIOEM-

KOCTb TOPOJL;
M(T) — Ko2(OHUIHMEHT TEIIOIPOBOIHOCTH;

K,(v) — k03 HHIKEHT TemIonpoBOAHOCTH

HCTIapUTETISL.

[Tpumenenne rexnonorun COY npu cTpou-
TEJNBCTBE M HKCIUTyaTallil HACBITA OKa3bIBAaeT
TIOJIOXKUTEIbHBIN 3 deKT Ha TemnepaTypHbIC
MOKa3aTean TPYHTOB OCHOBAaHHS, a BMECTE
C 9THM U Ha (PU3UKO-MEXaHMUECKHE XapaAKTePH-
CTHKH IaHHBIX TpyHTOB. [l ananmusa 3¢ dex-
tuBHOCTH COY CcpaBHHM Tetuio(pu3HIECcKUe
MozenH 0e3 IPUMEHEHUsI TEXHOJIOTHN U C HeH
(puc. 6, 8).

Ha puc. 6, kak OblJIO ONMHCaHO BHINIE,
B IIEHTPE HACBIIM MPHUCYTCTBYET Taylas 30Ha,
BIMSIOIIAS HA yCTOWYMBOCTB Hackny. I1o cpas-
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HEHUIO C HUM, Ha pHC. 8 B CAMOM OINACHOM
Mecsie (OKTIOpb) Tanas 30Ha MPOrpPecCHpPyeT
B BEpPXHEH IUIOIIA/Ke, HA OTKOCAaX U B OCHOBA-
Huu Hackimu. COY oKa3bIBaeT MOJIOKUTENIBHOE
BIMSIHUE HA TPYHTHI OCHOBaHHWS, YMCHbIIASL
TaJIy1o 30HYy Ha rpaHunax orkocos. Ha puc. 10
MOXXHO 3aMETHUTbh, YTO Oyaronaps BIHSHUIO
COY u Temnou3onaLHOHHOI0 MaTepHraia 30Ha
OXJIK/ICHHS PACTET, CIIOCOOCTBYSI ITOBBILICHHIO
MPOYHOCTHBIX XaPAKTEPUCTHK TPYHTOB M YCTOM-
YUBOCTH HACBIIH.

CpaBHuBas Mozenu Ha puc. 9 u 11 moxHO
YBHJETH, UTO B TeUeHHE 15 jieT Oyer ormMedarh-
Csl aKTUBHOE BIIUSHUE MOJOKHUTEIbHBIX TEMIIE-
patyp, HO Onarogaps paboTe ce30HHO-
JNEeHCTBYIOIMX OXJAXKJIAKMUX YyCTPOHUCTB
1 TETUIOM30JIILIHOHHBIX MaTePHaJIOB Tajas 30Ha
OyZeT pacrpoCTpaHsIThC HEe TaK aKTUBHO, CO-
XpaHsis 30Hy MPOMOPaKMBAEMOI'0 IPyHTA.

BbIBOObI

Ha ocHoBe mMonenupoBaHusi Temiopusu-
yeckux mpoueccoB ydacTka Canexapa—Ha-
JIBIM JKeJIe3HONOPOKHON NTUHUN «CeBepHbIN
mupoTHBIN xom» (ITK 2825+00 —ITK 2830+00)
MOJXXHO CJIeNaTh CIEAYIOIUN BBIBOA: IPUME-
HEHHE TEXHOJIOTHMH CE30HHO-AECTBYIONINX
OXJIAKJAIONIUX YCTPOUCTB OKa3bIBAET I10JIO-
JKUTEIbHOE BIUSHUE HAa TPYHTHl OCHOBAHHMSL.
Opnnaxo npumeHenue COY saBnsercs aQdek-
THUBHBIM TOJIBKO IPU UCIOJIb30BAaHUH MEPBO-
ro MPUHIHIA CTPOUTEIHCTBA T'PYHTOBBIX
COOPYKEHUI — COXpaHEHHSI MHOTOJIETHEMEP3-
JIBIX TPYHTOB B MEP3JIOM COCTOSTHUU.

CyIIIeCTBEeHHBIM HeZI0CTaTKOM padboTel COY
SIBJISIETCS] HEOOXOIMMOCTb UX 00CITYKMBaHUSI IS
obecnieueHuss 3PpPeKTUBHON PabOThI JaHHBIX
YCTPOMUCTB.
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AHHOTALNA

B cmambe paccmampusaemcs npobnema co30aHusi pagHo-
NPOYHbIX 0BYXCIOUHBIX CHEPUYECKUX PE3UHOMEMANIUYECKUX
wapHupos (PMLL). lNpu pagHoli monwjuHe croée pe3uHo8bIX
8MYNOK U pasHOM yefie UX packpbimusi Habmodaemcs cywie-
CmeeHHoe omsu4ue 8 ux paduanbHol XECmKocmuU U OMHOCU-
menbHol Oechopmayuu pe3uHsl. [pu pasmepax wapHUpPos, co-
0meemcmeyruUX NPUMEHSIEMbIM 8 3KUNAXHOU Yacmu JIOKOMO-
musos, Habndaemcs pasHuya omHocumensHol deghopmayuu
8HympeHHel u HapyxHol emynku npumepHo 8 1,5 pasa.
Bcnedcmaue amozo Haepy304HYK cnocoBHOCMb cehepuyeckux
dsycnoliHbix PMLL npednoxeHo onpedensimb no eenuyuHe
omHocumenbHol dechopmayuu pe3uHbl Haubonee HaepyXeHHol
emynku. Takxe npogedeHbl uccnedosaHus 803MoxHocmel
c030aHusi pasHodehopMUpPyeMOoll KOHCMPYKYUU CHEPUYECK020
dsycnoliHozo PMLL.

[ins onpedeneHus xapakmepucmuk cghepuyeckoeo pe3uHo-
Memannuyecko20 WwapHUpa Ucnosb308aHO UUPPOBOe KOMNbIO-
mepHoe ModenuposaHUe C NOMOWbI0 MEMOOa KOHEYHbIX 3/1EMEH-
moe. [pednoxeHa napamempu3uposaHHas 2eoMempuyeckas
modenb cgpepuyeckoeo dsycnoliHoeo PMLII u koHeyHo-
anemeHmHasi MoOesb ynpyeoll emyrku, darwue COOMHOWEHUE
paduansHbix xécmkocmel HapyKHOU U 8HymMpeHHel emyrok,

6nuskoe k npedsapumesnbHO onpedenéHHOMY Ha OCHOBe ypagHe-
HUll meopuu ynpy20cmu 8 NepemelyeHUsIX 8 chepuyeckoll cuc-
meme koopduHam.

YcmatoeneHo, 4mo Ansi 00CMUXEeHUS pagHOynpy2ocmu ny-
MEM USMEHEHUSI yena packpbIimus, Y2011 packpbimusi HapyxHol
apmamypbi PMLL domxeH 6bimb npumepHo 8 1,5 pasa MeHble
yena packpbimusi 6HympeHHel. 3mo no3gonsiem Ha 25 % yMeHb-
Wumb WUpUHy HapyxHol apmamyps! PMLL, o0Hako npu amom
803HUKaem npobieMa NPOYHOCMU U XECMKOCMU HapyXHbIX
Kpaée npoMexymoyHol apmamypbl. Takxe pasHoynpy2ocms
8MYNoK wapHupa moxem bbims docmueHyma 3a c4ém ux pasHou
MONWUHbI, npu amom 0ns AOCMUXeHUsT HepagHOXEcmKocmu
emynok 8 npedenax + 5 % mpebyemcs obecneyums OMKIOHEHUE
Ouamempa npoMexymoyHoli 0bolimsI meHee Yem Ha % 0,1 % npu
U320MO8ITeHUU WapHUpa.

[Mony4eHHble pe3ynbmams! uccnedogaHuli Ookasbigaom
npakmuyecKyro 803MOXHOCMb CO30aHUS PaBHONPOYHORO (C pas-
Hol xécmkocmbio emysok) cehepudeckoeo dsycroliHoeo PMLL.
Bonpoc noucka komnpomuccHol koHempykuuu PMLL, npuemnemoti
C MOYKU 3PEHUS Ha2pyXEeHHOCMU NPOMEXYmOoYHOU 060UMbI
u mpebosaHull K MoyHoCMU u32omosseHusi, mpebyem danbHel-
We20 U3YYEeHUsI.

Kntoyesble crioga: ms2oenb i npugod IoKoMomuea, cehepudeckul pe3UHOMemarnuyecKull WapHUp, HaOEXHOCMb, KOHCMPYUPOsaHue.
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BBEOEHUE
OO0bexT HccleJ0BAHUS M ONUCAHME
npooJieMbl

Coeprueckne pe3mHOMETAITIYECKUE TIIap-
Hupsel (PMII), He Tpebyromue 00CTyKHUBaHUS
BO BPEMSI 3KCIITyaTalllH, ITHPOKO IPHMEHSIOTCS
B y3J1aX TPAHCIOPTHBIX MAIlIMH B OTEUECTBEHHON
1 3apyOeXKHOU MPAKTHKE, B YaCTHOCTH, B y3/1ax
9KUTIaKHON YacCTH >KEJIC3HOAOPOXKHBIX TPAHC-
TTOPTHBIX CPEICTB (JIOKOMOTHBEI 20C6, 2TD25A,
OI120 u gp.), 9TO OompenensieT aKTyaabHOCTh
Pa3BUTHS METOJIOB MX pacuéra M MPOEKTHPOBa-
HHS, & Tak)Ke ITOMCKA HOBBIX KOHCTPYKIHH
cepuaeckux PMILL nmerorux 6oree BEICOKYTO
Harpy3o4HyI0 CIOCOOHOCTH IO CPaBHEHUIO
¢ 3apyOe)KHBIMHU aHAIOTaMHU.

Panee aBropamu B paborte [1], B pe3ynsrare
HCCIIEAOBAHUM METOJaMH MaTeMaTH4eCKOTO
MOZETMPOBAHUS OBUIO YCTAaHOBIICHO, YTO KECT-
KOCTb JIBYCIIOMHBIX C(IEPHUECCKIX PE3NHOMETATI-
nuuecknx mapaupoB (PMII) B pagmansHOM
HaTpaBIICHUH MOXXET OBITE B 6,3 pa3a BBIIIE, 4eM
Y OTHOCJIOWHBIX ITPY IPOYNX PABHBIX YCIOBUSIX.
OTO 03HA4YaAET, YTO NMPHU TBEPAOCTH PE3UHBI
70-80 ex. mo Ilopy 1 pasMepax, KaK y mrapHupa
TIOABECKH TATOBOTO IEKTPOABUTATEIS HIIEKTPO-
Bo3a 20C6 (mapyxHbIit muamerp 120 Mm), pa-
JragbHas KECTKOCTD MApHHUPA TOJDKHA B CPEl-
HEM COCTaBHTH prMepHO 620 KH/MM, 9To mouTn
BTPOE BBILLIE PaAHAIBbHON KECTKOCTH IIApHUPA
13-4007 ¢upmsr Trelleborg Antivibration
Solutions (IlIBernus), MMerOMEro HaApyKHBINA
muametp 127 MM, U B ceMb pa3 BBIIIE pagnaib-
HOW x&cTtkocTu mapHupoB 13-1180 u 13—
2624 Tex xe pa3MepOB TOTO JKE TIPOU3BOAUTEIS.
TakuMm 00pazoM, ABYCIOHHBIE APHUPHL, TO3BO-
JISIIOT CYLIECTBEHHO TPEB30MTH 110 HATPY30UHOU
CTIOCOOHOCTH OTHOCTIOMHBIE IIAPHUPHI 3apyOerK-
HBIX IPOU3BOJIUTENEH, MPU HCIIOIb30BAHUH
OTEYECTBEHHBIX MaTEPHAIOB U KOMIUIEKTYIOIINX
U3IEIUI U OTEUECTBEHHON TEXHOIOTHYECKOM
6a3bl.

OnHaxo, IpH 3TOM CJIEAYET YIUTHIBATH, YTO
eci B ogHOCIOWHOM ceprraeckom PMIII B ka-
YeCTBE KPUTEPHSI OLICHKH IOIYCTUMBIX PaHallb-
HBIX Harpy30K MO)KHO HCIIOJIb30BaTh BETHUNHY
OTHOCHUTENBHON Ae(OopMaIii CKaTHsl PE3UHO-
BOTO CJIOf, OTIPEAEIIEMYIO IO paJuaIbHON Jie-
(opmanmm Bcero PMIL, kak 310 mpeamaraeTcs
nenarb B [2], TO B IBYCIIOITHOM HEOOXOIMMO
TaKXX€ yUUTHIBAaTh TO, YTO OTHOCHTENbHAS Jie-
(hopmanist HapyKHOH 1 BHYTPEHHEH pe3nHOBOM
Brynok PMIII moxert ObITh pa3muaHoii. [Toscanm
3TO Ha CIEAYIOMEM IPUMEpE.
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B [3; 4] Ha ocHOBe ypaBHEHUH TEOPUH YIIPY-
TOCTH B [IEpEMEILEHUSIX B CheprUUecKoi cucteme
KOOpIMHAT INpeJIoKeHa cieayomnias Gopmysia
JUISL OTIPe/IeTICHUs. paJualbHON KECTKOCTH OA-
HocyoiHbIX chepuueckux PMI, kH/mm:

GG
R R
2 -2 3 -3
T T
R R R) \R
rne G — moaynb casura, mlla;

R, —panunyc chepsl HapyxHOH 000HMBI, MM;

R, — papuyc cdepsl BHyTpeHHEH 000¥HMBI,
MM.

CornacHo uccieqoBaHUsAM [5], pacuéTsl
JKECTKOCTH PE3MHOMETAJUINYECKUX 3JIEMEHTOB
Ha OCHOBE 3aBUCHUMOCTEH, 3a/laHHBIX aHAJIUTU-
YeCKH, OOBIYHO HOCSIT IPUOIMKEHHBIH XapakTep,
M03TOMY OLIEHUM C MOMOIIb0 (Gopmyinsl (1)
COOTHOILIEHHE KECTKOCTEH.

IIpencraBum aBYyCIIOHBINH chepruuecKuit
LIapHUP B BUJE ABYX OAHOCIIOMHBIX C OAMHAKO-
BBIM YITIOM PacKpbITUS, AJIs1 KOTOPBIX IPOMEXKY-
TOYHAs BTYJKa COOTBETCTBEHHO SBIISIETCS BHYT-
peHHel u HapyxHOIl. B xauecTBe mpumepa
BO3bMEM IAPHUD M0 YEPTEXKY MPUMEHAEMOro
B mozBecke TemioBo3a 2TO25A, npu ycinoBuu
pa3zesneHus pe3uHOBOTO CJI0S TOCEepeInHe MPo-
MEXXyTOUHOH BTYNIKOM TonmuHoi 2 mm. Torma
Vs Hapy»kHOTO cinost R, = 55 MM, R, = 51 mm;
IUIsl BHYTPEHHETO COOTBETCTBEHHO R, = 49 MM,
R, = 45 mm. YenosHo npumem BennuuHy G =
1,4 MIIa, nockonbKy B pacCMaTpuBaeMoM IpH-
Mepe aOCOJIOTHAS BEJTMYMHA JKECTKOCTH HE WH-
tepecyet. [loacrapisist 3TH naHHBIC B HOPMYITY
(1), nomy4aem OTHOILIEHUE PaUAIIbHBIX )KECTKO-
cTel Hapy>KHOI U BHYTpEeHHEH! BTYJIOK )KPH/)KPBH:
1,5. JlaHHBI ipUMep TOKa3bIBAET, UTO MPH MPO-
CTOM pa3/IeICHUH PE3UHOBOTO CJIOS POMEKYTOU-
HOM BTYJIKOM U IPUIIOXKEHUH PaAUaIbHON Harpys3-
KU paauaibHas qeopManiust pe3iHbI B HApy)KHOM
1 BHYTPEHHEM CJioe OyJeT CYIIECTBEHHO Pa3iiu-
4aThCs, BCIEACTBUE YETO POYHOCTh U JOJITOBEY-
HoCcTh cepuueckoro asycnoiHoro PMIII mpu
BO3/€IICTBUM paJuaIbHON HArpy3KH HeIb3s
OLIEHHBAaTh HA OCHOBAaHMU CYMMapHOMN pajuaib-
Hoit nedopmaruu PMIII, cooTHecEHHOU ¢ CyM-
MapHOH TONIIMHON CJIOEB PE3UHBI.

K paspenienuro JaHHOM POOIEMBI IIPH ITPO-
E€KTUPOBAHUH IIAPHUPA MOKHO ITOJJOUTH JBYMS
MY TSIMH.

Bo-nepBbIx, MOXKHO paccMaTpUBaTh OTHOCH-
TENBHYIO JIe(hOpMalINIO PE3HHOBOTO CJIOS TOJILKO
IUTS BHYTPEHHEH, HanboJiee Harpy>KeHHOH BTYII-

»(1)

arc, =6nGR,
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Puc. 1. CxembI cgpepuyeckux PMLU: a - odHocnoiiHo20; 6 — TPM3;
1- 8HympeHHsis o6oliMa; 2 — HapyxHas 06oliMa; 3 — pe3uHo8bILl
cnoll; 4 - npomexymoyHas obolima (apmamypa).

(CoxaHb O. H. KoHcmpyupogaHue 8mysok Hecyuux 8UHmMoe
eepmonémos: Yyeb. nocobue. — M.: MAU, 1981. - 56 c. [AnekmpoHHbIl
pecypc]: https:/perviydoc.ru/v5091/coxaHb_o.H._KOHCMpyupogaHue_
8mynoK_Hecyw,ux_euHmos_sepmonémos. fJocmyn 24.10.2022).

KM, T0Jarasi, 4To Harpy>KeHHOCTb Hapy>KHOI
Oynet MeHble. Takoil moaxo sBisieTcss Hauobo-
Jiee IPOCTBIM, HO BeAET K JOMOJHUTEIbHOMY
pacxoy MaTepuasa Npy U3rOTOBICHUU HAPYXK-
HOM BTYJIKH, KOTOpasi IMEET 3aBEJ0MO 3aBBIIIECH-
HYIO Harpy304HYIO CIIOCOOHOCTB.

Bo-BTOpBIX, MOXKHO NMONBITAThCA CO3AATh
PaBHOIIPOYHYIO KOHCTPYKIUIO C OJUHAKOBOM
OTHOCHUTEJIBbHOH nedopmanueil HapyKHOU
U BHyTpeHHel BTynok. OJHaKo peanu3anus
JIAHHOTO INOJXOAA 3aTpyAHEHa TeM, YTO Ha ce-
TOIHSIIITHUH JIeHb HE TOJILKO OTCYTCTBYET 0011ie-
MIPUHATAs] METOMKA ONITUMM3ALIUU TapaMeTPOB
JIBYCJIOIMHBIX IIIapHUPOB, HO U HE I0Ka3aHa caMa
BO3MOXKHOCTb CO3/IaHUSI PAaBHOIIPOYHBIX [IIAPHU-
poB €3 CyIIeCTBEHHOTO YCIOKHEHUS TEXHOJIO-
TUU UX U3TOTOBIEHHUs. []env mpennaraeMoit
CTaThH — IOTIBITKA PEILICHNUS IAHHOH ITPOOJIEMBI.

PE3YNbTATDI
AHaau3 npo0dJieMbl U NOUCK
MeTO0B eé peleHns

IIpexae Bcero cienyer OTMETUTD, YTO ABYX-
cioiinble cepuucckre PMIII Ha qaHHBI MOMEHT
HE UMEIOT KOHCTPYKTUBHBIX aHAJIOTOB, IPOU3BO-
JIUMBIX 3apyOeKHBIMH (PUPMaMHU, U HAYYHBIX
MyOMKANU, MTOCBIMEHHBIX CO3aHUI0 PAaBHO-
MPOYHBIX KOHCTPYKIHUH JIBYXCIOHHBIX chepruue-
ckux PMIII, Ha MOMEHT HamnMcaHusl CTaThbH aBTO-
pamu oOHapyxeHo He Obuto. bonee Toro, mpak-
THYECKH He ObII0 0OHAPY)KEHO MaTEHTHBIX pellie-
HUM paBHONPOYHBIX KOHCTPYKLIHUH Takux
mapHupoB. Tak, B mareHTe [6], pe3suHa BTYJIOK
nocsie cOOpKH LIapHUpa HE CMBIKAETCS, YTO yBe-
JIMYUBACT CBOOOHYIO TIOBEPXHOCTh PE3UHOBBIX
BTYJIOK U CHKAeT paiualibHy0 )KECTKOCTb ILIap-
HUpA, a, CIEN0BATEIbHO, U €r0 HArPy30UHYIO
CIIOCOOHOCTH B TO BpeMsl, Kak aBTopamu e B [ 7]
OBUI IIPETIOXKEH IIaPHUP, IT0ciIe COOPKU KOTOPO-
TO He ocTaércsl BHyTpeHHel nonoctu. Mccneno-
BaHUIMU [3] OBUIO yCTaHOBIICHO, YTO JUISl OTHO-
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CJIOWHOTO LIapHUPA IIPU 3aKPBITUH 3230pa MEXKILY
Hapy>KHBIMHU BTYJIKAMH paJfiaibHasi )KECTKOCTb,
1, COOTBETCTBEHHO, Harpy304Hasi CllOCOOHOCTb,
BO3pacrtaer B 1,7...2 paza.

Teopernueckne HcCieOBaHUSI MHOTOCIIOH-
HBIX PE3MHOMETAJUTMYECKHX HJIEMEHTOB B HACTOS-
mee BpeMst BEAyTCsl B 00JAaCTH IUIOCKHX OIOP
(narmpumep, B [8]), a Taxke cheprUIecKux pesu-
HOMETAJJINYECKUX MOJMSATHUKOB, UMEIONIUX
OOKOBYIO TIOBEPXHOCTb, OJIN3KYIO K KOHUUECKOH
[9], xapakTep nedopmariu KOTOPBIX MIPU pau-
QIPHOM HarpyXeHHH OTJIMYaeTcCs OT XapakTepa
JeopMa pe3NHOBOTO CJIosl ChepHUeCcKUX
PMIII, ucrionb3yeMbIX B SKUIIAXKHOW YaCTH PeNb-
COBBIX SKUMAXEH.

IIpoBenéHHBIN aBTOpaMU axanu3 KOHCTPYK-
i cepruecknx PMILI, npuMeHseMbIX B pas-
JIMYHBIX 00JIaCTSIX TEXHUKH ITOKa3all, YTo Ha ce-
TOAHAIIHUI JACHb CTUXUHHO CIIOXKHWIKCDH JIBa
10/IX01a K MPOEKTHPOBAHUIO ITHX H3ICIHH
(puc. 1a, 0).

Onnocnoitasle cepuueckre PMIII (puc. 1a)
MIPOCKTHPYIOTCS U MPOU3BOAITCS OCHOBHBIMH
3apy0exxubiMu nipousBoautersimu (Trelleborg,
GMT Rubber-Metal-Technik LTD, Vulcanite,
Vibrachok-Paulstra u T.11.) kak ofremanHo-
cTpoutenbHble u3aenus. ComlacHO Karajioram
¢bupmMm, mpoayKius npeacrapiser codoit PMIII
C pa3bEMHOIT TPEXCErMEHTHON HapYKHOH 000¥-
MOH ¢ paguanbHBIMU pa3béMaMH, C YIJIOM pac-
KPBITUSI PE3MHOBOM BTYJIKH, OJIM3KUM K MaKCH-
MaJIbHO BO3MOXXHOMY IO KOHCTPYKTHBHO-
TEXHOJIOTHYECKUM COOOpaKEHHsIM (IIPOYHOCTH
OCH, Ha KOTOPOW MOHTHPYETCS IIapHUP, WIH
KJIMHBEB JUISl KPETUICHUS! ¥ BO3MOYKHOCTH H3TO-
taBnuBaTh PMIII MeTonoM mpeccoBaHus WU
yuThst) ¥ Omu3kuM K 90°. TonmmHa pe3nHOBOMH
BTYJIKM TIPUHUMAETCS B Tpeaesax NMpUMepHO
15...25 % ot pagnyca HapyXHOU chepraecKoi
TIOBEPXHOCTH PE3MHOBON BTYIIKH. BbIOOp Takux
r1apaMeTpoB B OCHOBHOM MPOIMKTOBAH CTPEMIIE-
HUEM IOJyYUTh HanOOJbIIYI0 HArPy30YHYIO
crniocobHocTs PMIL ipy 01HOCTIOMHOM KOHCTPYK-
LUK ¥ TpeOOBaHUSAMH K MAaKCHMaJIbHBIM yIJIaM
IIOBOPOTA U Nepekoca B nmpexenax 7...10°.

Cepudieckue TOHKOCIOWHBIC PE3MHOMETAI-
ymyeckue anemeHTs! (TPMD), nmeHyemble B oTe-
YEeCTBEHHOW TEXHUYECKOW JIUTeparype Takxke
chepruuecKUMH SIIaCTOMEPHBIMH MOIIHITHUKAMH
(puc. 16), mpUMEHSIOTCS B y3J1aX KPEIUICHUs
HECYILIMX BUHTOB OTE€YECTBEHHBIX U 3apyOeKHBIX
BepronéroB [ 10]. Kak npaBuiio, oHM pecTaBs-
10T cO0OH YIOpPHBIE MOAIINITHUKH U3 OOJIBILIOTO
YHClia YePeyIOIUXCs CII0EB PE3UHBI TOMIIUHON
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1...1,2 MM u metamna tommuaon 0,8...1 MM,
CKJIEEHHBIX MeXy co0oii [11] B Buze yceu€HHO-
ro cepuyeckoro koHyca ¢ orsepcrueM. Gopma
PMIII onpenensiercss He TPeOOBAHUSAMH PAaBHO-
MIPOYHOCTH, A YCIOBUSIMU YCTOMIMBOCTH PE3UHO-
METaJUINYECKOTO MaKeTa, UMEIOLIEro MHUPHHY
OCHOBAHUS MEHBIIIE BBICOTBI, IPU IIEPEMELIICHHUIX
Y3JI0B U IpuioxkeHun Harpy3ok. Cortacho [11],
CpoK ciyx0bI chepuueckoro TPMD orpanuueH
YETBIPHMs T'O/IaMU T10 YCIOBUIO CTAPEHUS PE3UHBL.
Kak ycranoBneno B [12—14], matemaTnueckoe
MozenupoBanue pabotst TPMD HocHT mpesa-
PUTEIBHBII XapakTep, MOCKOJIBKY «yYUThIBas
CJIOKHOCTh (DM3MKO-MEXaHWYECKUX MpeBpallle-
HUIA... B IPOLECCE IIMKIINYECKOTO JIe)opMUpOBa-
HUS Pe3UHBI, KOHKPETHBII COCTaB MaTepuala,
BIIMSIHUE JIMHAMUYECKON COCTaBIISIFOIIEH Harpy3-
KH, MaciTabHoro (akropa, 4acTOThI U CKOPOCTH
HarpyxeHus, GyHKIMOHAJIbHOE Ha3HAuYCHUE
U TpeOOBaHMS K HaA&KHOCTHU, LUKINYECKAs
npoaHocTs TPMD TpelyeT SKcriepuMeHTaIbHOTO
TIOATBEPKICHNS HA [TOJTHOPa3MEPHBIX MOJIEIISAX»
([12]).

Takum 00pa3om, aHaIM3 CyIIECTBYIOLIETO
omneita co3ganus PMIII He mo3BONMI BBIIBUTH
SMITMPUYECKHE COOTHOIICHHS [TapaMeTpoB, 00ec-
MIEYUBAIONIME PABHOIPOYHOCTh KOHCTPYKILIUH,
BCJIEJICTBHE YETO aBTOPaMHU ObLIO IIPUHSITO pellie-
HUE [TPOU3BOJIUTH AATbHEHILNH TOUCK Memooom
MaTeMaTH4YeCKOro MOJIETIMPOBaHUS.

AHaJn3 KOHCTPYKIMU C(HEPUIECKOro ABY-
cinoiinoro PMIII mokasaji, 4To JOCTHIXKEHHE
OJINHAKOBOM OTHOCHUTEIILHOM painajbHOM 1edop-
MalK Hapy»XKHOH M BHYTpPEHHEW PE3WHOBBIX
BTYJIOK MOXKET OBITh JIOCTHUTHYTO CJIEAYHOLINMH
My TSIMU:

a) IpMMEHEHHUEM JIJIsl HapY>KHOM U BHYTpEH-
HeW BTYJIOK pE3MHBI pa3HOW TBEPAOCTH NpPHU
PaBHOM TOJNIIMHE BTYIOK M PaBHBIX yIiax HX
PacKpBITHS;

0) n3meHenueM ¢axropa GopMBI ISl HAPYK-
HOM BTYJIKH 32 CUET YMEHBILICHUS yITIa €€ PacKphl-
THS;

B) Pa3IMYHON TOJIIMHON HApy>KHOM U BHYT-
peHHeil BTYIOK;

I') yBEJIMYEHUEM CBOOOJHOI IOBEPXHOCTH
Hapy>XHOM BTYJKH, HalpUMeD, 3a CYET HEMOIHO-
IO 3aMbIKaHUSl YacTel BTYJKH IPH MOHTaxXe
PMIIL

Crioco0 «a» Ha IPaKTHKE TPYIHO peansy-
€M, IPHUYEeM HE CTOJIBKO H3-3a TEXHOJIOTHUECKUX
3aTPyIHEHHUI NpeccoBaHUSA HIM JUThA ABYX
pa3HBIX PE3UHOBBIX CMecei B POpMY, CKOJIBKO
M3-3a CYLIECTBEHHOTO pa3bpoca 3HaYeHUH
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TBEPAOCTU PE3MHBI OJHOW M TOH e MapKH,
B pe3ylbTaTe Yero COOTHOIIECHUE 3HAuYeHHI
MOJIYJIsl CABHIA JUISL Pa3HBIX MApPTUH U3AEIHN
OyZeT CyIIECTBEHHO MEHSTHCS. Takke TeXHO-
JIOTUYECKU CIIOKHO 00ECHednuTh Tpedyemyro
¢dbopMy U pazMepsl yCTOT B MECTE CMbBIKAHHUS
yacTel MIapHHpa IPU MOHTaXe B Cllydae HcC-
M0JIb30BaHUs MeToJa «I». B cBs3M ¢ 3THM aB-
TOPBI PEIIUIN MPOBECTU HCCIENOBAHUS NS
BapHUaHTOB «O» U «B». 3a/iaua MOJEIINPOBAHHUS
COCTOsJIa B MPOBEPKE BOZMOXKHOCTH JIOCTHIKE-
HUS PaBHOW BEJIMYMHBI OTHOCUTEIBHOM pajiu-
aJIbHOM Jie(OpMalIK HApy)KHOM ¥ BHYTPEHHEN
BTYJIOK TIpY COXPaHEHUH T€OMETPUYECKHX T1a-
pameTpoB PMIII, nmo3BONSIOMINX U3TOTOBUTH
€ro MEeTO/laMHU IIPECCOBAHUS UM JIUThHS.

Co3nanue napamMeTpU30BaHHOM
MaTeMaTH4YecKoi MojeIn

Pacuér cepuueckux PMIII meTomom koHey-
HbIX aniemenToB (MKD) cBsizaH ¢ onpeienieHHpIMU
TPYZAHOCTSIMM, BBI3BAHHBIMHM BapHaTUBHOCTHIO
CBOICTB pe3uHsI [ 15] 1 MHBIMU 0COOEHHOCTSIMH,
paHee OTMe4YeHHbIMHU aBTopamy B [ 1]. J{ns peme-
HUSI IOCTABJICHHOM 3371a4u Obu1a c(hopMUPOBaHA
pacu€rHasi cxema, IpeJCTaBIsoIas co0oit 00b-
EMHYIO KOHEUHO-2JIEMEHTHYIO MOJIENIb YU€TBEPTU
ynpyro#t Brynku PMIII. Brinenenue yerseptu
obycnorneno cummerpreii PMIII B 1Byx B3aumo-
MEePHEeHIUKYISPHBIX MIIOCKOCTIX. JTO MPUBEAET
K YMEHBILICHUIO Pa3MEPHOCTH 3a/laudl, a TaKKe
MIOBBICHT Y100CTBO 00Pa0OTKH MOTyYaeMbIX pe-
3yJBTaTOB.

PacuérHas cxema (popMHpOBaIach Ha OCHOBE
TBEPAOTENBHON TpEXMEpHOU Moaen (puc. 2, 3),
IIPU CO3JaHUU KOTOPOH MapaMeTpUYecKUMH 3a-
BUCHUMOCTSMH YCTAHOBJICHBI 3HAU€HUS YITIOB
PacKpBITHS BHEIIHEH, BHYTPEHHEH U MPOMEXY-
TOYHOW BTYJIOK, YTO MO3BOJIAET aBTOMAaTHYECKU
IepecTpanBaTh pacyETHYIO CXeMy IIPU MHOTOBa-
PHAHTHBIX pacyéTax.

KoHeuHo-311eMeHTHas ceTKa BBIIOJIHEHA TeK-
cadpalibHBIMI OOBbEMHBIMH JJIEMEHTaMH C pa3-
MEpHOCTBIO pa3ouBku 1,5 Mm. B kauecTBe mMare-
pHana Hapy>KHOTO U BHYTPEHHETO Pe3UHOBOTO
CJI0d TMPUMEHSETCS OPTOTPONHBIN Marepual,
VMMEIOIINHT JIMHEWHYIO CUIIOBYIO XapaKTEPUCTHKY,
YTO CIIPABEIMBO JUIsl HEOOJIBIINX ITepeMeIeHIN
BHYTPEHHETO KOJIbI[a IIApHHUpPa, COIIACHO JKCIIe-
PHUMEHTaIbHBIM JaHHBIM. MarepraioM BHYTpeH-
Hell pa3lenuTeIbHO BTYJIKY BRIOpaHa CTaHIapT-
Has cTanb, E = 210000 MITa/mm?, u = 0,3.

B nenrpansHoii Touke PMIII pacnionaraercs
COEIUHUTEILHBIN 3JIEMEHT, COEIUHSIONIUN €€ CO
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a)

6)

Puc. 2. lMapamempu3upoeaHHasi 2eoMempuyeckasi Modesnb cghepuyeckozo dsycnoliHozo PMLL, npuHssmas asmopamu 01151 MoOenuposaHusi:
a - 0CHoBHble napamempbl Modenu, 6 — 2eomempuyeckas Modesb ynpy2oii 8mysKu.

BCEMH y3JIaMH BHYTPEHHEH MOBEPXHOCTH YIPY-
TOi BTYJIKH a0COJIFOTHO KECTKUMHU CBSI3SMH.

B npocrpancTBe pacuérHas cxema 3aKperuie-
Ha 10 TIOBEPXHOCTH YIPYTOil BTYJIKH, KOHTAKTH-
Ppyroleii ¢ BHELITHMM KOJIBIIOM LIapHUPA, )KECTKOM
3anenKkoil. Ha moBepxHOCTH, pacrioioKeHHBIE Ha
CEKYILHUX JIOCKOCTSIX, HAJIO)KEHBI COOTBETCTBYIO-
IIMe CUMMeTpUYHbIe cBs3U. CpeqHeMy y3iy co-
obIaercs BhIHYXKJalolIee nepeMelnenne 1 Mm
B paJlialbHOM HalpaBJICHUH.

AHanu3 HarpspkEHHO-1e(OPMUPOBAHHOTO
COCTOSIHUSI YIIPYTO# BTYJIKH IIOKa3aj, YTO MpH
PaBHBIX YyIJIaX PacKpbITUsI BEpXHeEH, cpenHei
u BHyTpeHHe Brynku PMIII, paBabIx 90°, mepe-
MEIICHHUS y3JI0B CpeAHell BTYJIKH B 30HE MaKCH-
MaJIbHOM iehopMaruy, MPaKTHYECKH OTMHAKOBBI,
9TO FOBOPHT O TOM, 4TO JiehOpMaIiH ITPOMENKY-
TOYHOM BTYJIKH (CTAJILHON apMaTypbl) HUYTOXKHBI
0 CPaBHEHUIO C Ae(OPMALHAMHE CIIOEB PE3UHBI

(puc. 4).

a) 6)
Puc. 3. Kone4yHo-anemeHmHas Modenb ynpyaoii emynku PMLL,

npuHsimasi asmopamu 07151 MOOeNUPo8aHUsi: a — KOHEYHOIeMEeHMHas
cemka, 6 — 02paHuUYeHUs! Pac4YEMHOU CXeMbl.

Ipu 0011IEM IIEpPEMEIIICHUH Y3JI0B B panalib-
HOM HalpaBJICHUH Ha BeMYKHY 1 MM, 1edopma-
LMl BHEIIHETO PE3MHOBOIO CJIOS COCTaBMIIA
0,397 mm. IlepemenieHne HUKHETO y37a BHYT-
peHHel pe3MHOBON BTYJIKHU COCTaBIAET 1 MM,
aBepxHero y3ina 0,398, Torna obimast nedopmariys
BHYTpEHHero cJios 1o cpenHert ocu PMIII cocra-
But 1-0,398 = 0,602 mm. HbIMHK cTOBaMH, a0CO-
JIIOTHAsE AeopMaliisi BHyTpEHHEro cjios B 1,5
pa3a OoJIbIlle, YeM BHEIITHETO (a, CIICI0BATEIIBHO,
U OTHOCHUTEIIbHAS Je(opMallus PE3UHBI CIOER,
MTOCKOJIbKY UX TONIIMHA B TAHHOM CJTyJae OfuHa-
KOBa).

Takum 00pa3oM, pe3yibTaThl MOICTAPOBAHHS
MTOJITBEPKIAIOT BBIBOJ, CICIAHHBI HAa OCHOBE
JIAHHBIX, IOJIyYE€HHBIX C ITOMOIIBIO (hopmyibl (1):
Harpy304HYIO CIIOCOOHOCTh IBYCIOHHBIX CepH-
yeckux PMIII HE0OX0AMMO OLIEHMBATE 110 CJIOKO
¢ HauOOJIbIIEH BEJIMYMHONW OTHOCUTEILHOM Jie-
(dopmaruu. [Tepeitném k aHaTu3y BO3MOKHOCTEH
co3ganus PMIII ¢ onuHAaKOBOM OTHOCHUTEIBHOM
nedopMarmeii cinoés.

Moaesmposanne PMIII ¢ pa3Hbivu
3HAYEHUSAMH YIJIOB PACKPBITHS BTYJIOK

Jlns BeIpaBHUBaHMSA 3HAYCHUII OTHOCHUTEIb-
HO¥ nehopMaIy pe3nHOBBIX CIIOEB MPEUIOKEHO
HM3MEHUTHh COOTHOILIEHHE JaHHBIX MapaMeTpoB
PE3MHOBBIX CJIOEB, U3MEHSS 3HAUCHUS YIIIOB
PacKpBITHS HAPYKHOM U CpeHEN BTYIIOK.

YroJ pacKphITHS CpeqHelt BTYNKH IPUHIMA-
eTCsd PaBHBIM IOIYCyMME COOTBETCTBYIOIIMX
YIJIOB BHELITHEW ¥ BHYTPEHHEH BTYIOK (TIapaMeTp
p47, puc. 2).

Kpurepuem paBHOIE(HOPMUPOBAHHOTO CO-
CTOSIHUSI OyJeT MPUHUMATHCS MPHUOIMKEHNE
3HAUCHHUS NepeMeIlleHUH y37I0B CPEAHeH BTYIKU
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10 BEPTHKAJBHOW OCH IIApPHUpPA K 3HAYCHHIO
0,5 mM. IIpH paBHBIX TONIIMHAX PE3UHOBBIX CIIO-
€B IpU TakOM 3HAYEHUU IepeMelieHus OyayT
HaOJIFOZIaThCsl MX PABHBIE OTHOCHUTENBHBIE iedop-
MalluH.

Pe3ynbrarhl BApUaTHBHBIX Pacu€ToB sl pas-
JINYHBIX YTJIOB PACKPBITUSI BHEIIHEH BTYJIKH
MpeICTaBIIeHBI B Ta0. 1.

B pesynbrare npoBeseHHOTO aHaIM3a MOoJy-
4yeHa (opMa yIpyroi BTyJKu, 00ecrieurBaromas
paBHOzIE(OPMHUPOBaHHOE cCOCTOsIHUE (pHC. 5, 6).

HMcnonb3yst BBIIIEONMCAHHYIO TApaMeTPU3H-
POBaHHYIO MOJIElb, OBUTH TOJy4eHbI 3HAYECHUS
ymoB packpbiTus 11 PMIIL, umeromux pasnuy-
HYIO HIMpUHY (Tab. 2), o0ecrednBaroime ycio-
BUE PAaBHOYIIPYTOCTH.

Kaxk BuiHO 13 Tab. 2, 115t JOCTHIKEHUS PaB-
HOYIPYTOCTH YTOJI PACKpPBITHSI HAPYKHOW apMa-
TYPBI IOJDKEH ObITh TPUMEPHO B 1,5 pa3a MeHblIe
yIila pacKphITUSl BHYTPEHHEH. DTO T03BOJISET
Gonee ueM Ha 25 % YMEHBIIHUTH IIUPUHY HAPYK-
HoW apMarypsl PMIII, cHu3uTh Maccy jaeranu,
a Takke o0JIeryaeTr 3arojHeHHe POCTPAHCTBA
MEXIy BTYJIOK PE3MHOBOM Maccoi MpH U3rOTOB-
JICHUH ILIapHUpA.

K nenocrarkam qanHO#M koHCTpyKIuu PMIII
ClIelyeT OTHECTH TO OOCTOSITEIBCTBO, YTO MPU
TIpeIBAPUTENBHOI iehopMaLiy Pe3UHOBBIX BTY-
JIOK B XOJIe MOHTaKa, a TaKXKe TP BO3/IEHCTBUI
PpaanabHBIX Harpy30K IaBIeHUe M3HYTPH Ha Kpast
TIPOMEKYTOUYHOMH 000HMBI, CO3/1aBAEMOE BHY TPEH-
Hell pe3MHOBOM BTYJIKOM, He OyaeT KOMIIEHCHPO-
BarhCsl AaBIICHUEM CHAPYKH, T.K. Kpai pOMexy-
TOYHOM 00OIMBI HAXOAUTCS T10]] CBOOOHOM TI0-
BEPXHOCTBIO HApY)KHOH PE3NHOBOM BTYJIKH. DTO
O3Ha4yaeT HeOOXOIMMOCTh UCCIIEIOBaHMSI Halpsi-
KEHHOTO COCTOSIHUSI TTPOMEXYTOUYHON 0OOMMBI
JUISL OTIpesiesieHHs1 €€ MPOYHOCTH U JKECTKOCTH
1, BO3MOXXHO, YBEJIMYEHHSI TOJIIMHBI KpaeB 000H-
Mbl. Emmié omxa npo6nema, Tpelyrolas fanbHei-
LIIEr0 MCCIIE0BaHMs, BbI3BAHA TEM, UTO B PABHO-
MIPOYHOM IIAPHUPE PE3MHOBAsl BTYJIKAa UMEET
OCTPBIH yroJl B MECTE ITPUMBIKaHHSI BHYTPEHHEH
MOBEPXHOCTH K MetajmdeckuM neransim. Co-
mi1acHo [2], eciu getainb umeeT GakTop (Gopmbl
6onee 1,5, To € MPOYHOCTH HAYMHAET OIpEJIe-
JISITBCS IPOYHOCTHIO COCANHEHHSI PE3UHBI C Me-
tanioM. Kak ykazaHo B [16], mpouHOCTH coemqu-
HEHUsl PE3MHBI U3 CHHTETHYECKHUX KaydyyKOB
C METaJUIOM C MOMOIIBI0 Kies «JIefkoHar» amst
PE3MHOBBIX CMECEH MOXKET U3MEHSThCS OT 3 710
10 MIla. Dto 03HayaeT, YTO MPH JAHHOH Gopme
CBOOOJIHOW MOBEPXHOCTH PE3MHOBOH BTYIKH
HEOOXOIMMO pean30BaTh MAaKCUMAJIbHO IPOYHOE
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Puc. 4. lepemeweHus y3noe cpedHell emynku e paduanbHoM
HanpaesieHuu no pesynbmamam ModenuposaHusi
[nony4eHb1 asmopamu].

COEAMHEHHUE PE3UHBI C METAUTMIECKUMHU JIeTas-
Mmu. Kak yxe ormedanocs aropami B [ 1], xapak-
TepHbIMU AedekTamu chepuueckux PMIIL, pabo-
TAIOU[UX B Yy3JaxX IOJBENIMBAHUS TATOBBIX
ANEKTPOAABUTATENEN JIOKOMOTHBOB, SBIISAETCS OT-
CJIOEHHE PE3MHOBBIX EMEHTOB OT METaJInde-
ckux aeranei [ 17—-19]. Pazpenienre oTMedeHHBIX
npo0JieM sIBIISIETCs 3a/1a4eil JanbHeHIIX ucclie-
JIOBaHUH.

Mopesmposanne PMIII ¢ pasHbiMu
3HAYEHUSIMH TOJIIIHH PE3NHOBBIX BTYJIOK

C KCMONB30BaHUEM TO# e MOJIEITH aBTOPAMH
OBLT IPOBEJICH MOKCK PABHOAC(POPMUPOBAHHOTO
COCTOSIHUSI PE3UHBI NIPH PA3IMYHBIX 3HAYECHUAX
TOJIIMH PE3UHOBBIX BTYJOK IS ChepHIEecKOro
nBycioitnoro PMIII ¢ yrioM pacKphITHS yIpyTHX
BTYJ0K 90°.

Beeném o003HaueHue:

h, —HayanbHas TOMIMHA HAPY’KHOTO PE3UHO-
BOT'O CJIOSI;

h, — HayabHAs TONIIMHA BHYTPEHHETO PE3H-
HOBOTO CITOST;

8, — mepeMelleHne HUKHEro y3jia cpeHeit
BTYJIKH [TPU €AMHUIHOM CMEIIECHUH BHYTPEHHETO
KOJIBIIA;

8, — TmepeMelleHre BEPXHEro y3/1a cpeHeit
BTYJIKH [TPU €MHUIHOM CMEIIEHUH BHYTPEHHETO
KOJIBIIA;

dh — abcomoTHas JepopMalus HapyKHOTO
cI1osi;

dh —abcomoTHas 1eopManys BHyTPEHHETO
cItosi;

g, — abcommoTHas Jepopmalys HapyKHOTO
PE3HHOBOTO CJIOS;

€, — abcomoTHas Ae(opmMals BHyTPEHHETO
PE3MHOBOTO CJIOS.

Tax kak qehopMaIusi BHyTPEHHETO CII0s PH
PaBHBIX 3HAYCHHSX TOJIINHBI OONBIIE, TO TPE/I-
JaraeTcsi, MOIIaroBO yBEJIMYUBAs TONIUHY
BHEIIIHETO CIIOS M YMEHbIIas COOTBETCTBEHHO
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Tadauna 1

Ilepemenenns cpeaHeii BTYJIKH IPH Pa3IMYHbIX YIJIaX PACKPBITUS
BHeLIHeil BTYJIKH 110 pe3yJbTaTaM MoAeJUPOBaHM [I10JIy4eHo aBTOpaMH]

YTOJI pacKpBITUSI HAPY)KHOH BTYIKH 86° 82° 78° 74° 70° 66° 62° 58° 56°
IepemerneHne CpepHeH BTYIKH 0,403 0,411 |0,419 |0,43 0,443 [0,456 |0473 [0,49 |0,502
Tadauua 2

3HayeHUsI NapaMeTPOB LIAPHUPOB € PABHOYIPYIOCTbIO Pe3NHOBBIX CJI0EB, M0 pe3yabTaTaM
MoJeTMPOBaHuUA [moy4yeHo aBTopamu]

PannanpHas sx€ctkocTh, KH/MM

232,6 | 217 188,2 |160,5 |136,1 |118,6 [97,6

Yros pacKpeITHs BHYTPEHHEN BTYIIKH, TPal.

90 85 80 75 70 65 60

Yros1 pacKpbITHS Hapy>KHO BTYJIKH, Tpaj.

56 55 52 49 46 44 41

Puc. 5. TapamempbI hopMbI WapHUpa, UMerwe2o pagHoynpyaue
Pe3uHoeble cou, NPUHsMbIe agmopamu 01 MoAeuPo8aHus.

TOJIIMHY HWXXHETO CJIOSl, HAWTH PaBHOBECHOE
cocrosiHue. Kpureprem Takoro cocrosiHus Oyner
SIBIATHCS. PABEHCTBO OTHOCHTEIIBHBIX Aehopma-
LU yIpyTux CIo€B.

Jlist ynipyroii BTyIKH C YIIOM packpbITus 90°
M TOJNIIMHOM CJIOEB hH = hB =45 MM HMeeM SH =
0,397 mm, 5, = 0,398 mm (puc. 4). Tak Kak y3bl
Hapy»KHOTO CIIOS JKECTKO 3aKpeTuIenbl, 6h =8 =
0,397 mM. HikHee KONbLO UMEET EPEMELLIEHNE
1 Mm, TosTOMy Sh =18 =1-0,398 = 0,602 MM.

g, = 100-6h h =1000,397/4,5 = 8,8 %, ¢, =
100+6h _h =100+0,602/4,5 = 13,4 %.

Puc. 6. ®opma wapHupa ¢ pasHoynpy20cmbH Pe3UHOBbIX C/I0E8
no pesynbmamam ModenuposaHusi [nosy4eHs1 agmopamu].

W3mensst 3Ha4eHUsT [UaMeTpa OCH CpeaHer
BTYNKH (TIapameTp op39, puc. 5) nepectpanBaem
MOJIEITb JJTsl OCJIEYIOIIETO aHAIN3a.

[Nomy4ennble 3Ha4eHNs MPUBEACHBI B TA0M. 3
[BEITONTHEHO aBTOpaMHU |

Kaxk crremyeT u3 Tabm. 3, 11 pacCMOTPEHHOTO
IIapHHUPA C TapaMeTPaMU YIPYTHX BTYIIOK, Pe/-
CTaBJICHHBIMH Ha PHC. 5, paBHAs OTHOCHTEIbHAS
neopmanyst BTyITok 00eciednBaeTCs IpH 3Hade-
HUU JUaMETpa LEHTPaIbHON JMHUHU CpeaHel
BTYJIKH, paBHOi1 99,1 MM, uTo Ha 0,9 MM MeHBIIIE
TIEPBOHAYAIIBHOTO pa3Mepa, MpH 3TOM JIOITYCTH-
MOMY OTKJIOHEHHIO B JKECTKOCTH BTYIOK + 5 %
COOTBETCTBYET OTKJIOHEHHE CPEIIHETO ANaMeTpa
MIPOMEKYTOIHOM 000¥MEI = 0,1 MM, 4TO cOCTaB-
nsietr meree £ 0,1 % ot muametpa. [JaHHBIE Tpe-
00BaHUI K TOYHOCTH HEOOXOIMIMO YUUTBIBATH ITPU
MIPOCKTHPOBAHUN IIPOMEKYTOUHOH 000IMBI
u rpecc-(GopM.

C 1pyToil CTOPOHBI, B BAPHAHTE C PA3HBIMH
TOJIIIMHAMH PE3WHOBBIX BTYJIOK YTIIBI MEXIY
CBOOOTHBIMH MTOBEPXHOCTSAMHU PE3HHOBBIX BTYJIOK
1 METAUIMIECKUMH JIETAISIMH, K KOTOPBIM OHH
TIPUBYJIKAaHW30BaHbI, B COOPaHHOM IapHUpE Oy-
net 6nmu3ok k 90°, 1, TakuM 00pa3oM, Kpast pe3u-
HOBBIX BTYJIOK Oy/TyT IPHIKaThl K METAJUTHYECKUAM
JIETAIISIM 33 CUET YCHIIUS, CO3/IaHHOTO B PE3YIlb-
Tare MpeBapUTENbHOM fe(opMaliiy cxxaTust pu
cbopke PMIII. D10 0berdaeT TeXHOIOTHYECKYIO
3aa4qy obecriedeHus HaaE&KHOCTHU CBS3M PE3NHO-
BBIX BTYJIOK C METAJUIOM B TTPOIIECCE BYJIKAHN3a-
in. B pesynbrare, ¢ TOUKH 3peHUS] TEOPUH pa-
IIMOHAIEHOTO BHIOOPA PEIICHUH MPH TPOEKTHPO-
BaHuu [20], BEIOOp BapHaHTa JOCTWXKCHUS PaB-
HONPOYHOCTH MMAapHHUpPa HEOOXOAMMO
TIPOU3BONTH, HCXOMS M3 0COOCHHOCTEH KOHKPET-
HOW TEXHOJOTHYECKOW 0a3bl MPOU3BOACTBA
OCHACTKH M PE3UHOBBIX M3/ICITHH.

Takum 00pa3oM, U3 TOTyYEHHBIX PE3YIETATOB
MOJICITUPOBAHUS CIEAYET BBIBOA, YTO IOIYYUTh
nBycioiHbli cdepuyecknit PMII ¢ paBHBIMEI
OTHOCHTEIBHBIMU Ae(OpMALN PE3UHBI HAPY K-
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Taoéauna 3

3HaueHne mapameTpa JluamMeTp ocH cpefiHel BTyJIKH, MM

100 99,8 99,6 99,4 99,2 99,1 99
h,, MM 4,5 4,6 4,7 4.8 49 4,95 5
h, MM 4,5 4,4 43 42 4,1 4,05 4
3., MM 0,397 0,432 0,467 0,5 0,533 0,55 0,566
3., MM 0,398 0,433 0,468 0,501 0,534 0,551 0,567
Sh,, Mmm 0,397 0,432 0,467 0,5 0,533 0,55 0,566
Sh, MM 0,602 0,567 0,532 0,499 0,466 0,449 0,433
€, % 8,8 9,4 9,9 10,4 10,9 11,1 11,3
€, % 13,4 12,9 12,4 11,9 11,4 11,1 10,8

HOW 1 BHYTPEHHEN BTYJIOK ITPAKTUYECKU BO3MOXK-
HO KaK IyTEM yMEHBILICHUS YIIa PACKPBITHS Ha-
PY)KHOH BTYJIKH IIaPHUPA, TaK U ITyTEM BBIOOpa
COOTHOUIECHHS TONIIMHBI CIIOEB PE3UHBI HAPYXK-
HOI U BHyTpeHHeW BTynok. Ilpu sTomM B nepeoM
Cllydae BO3HHKAET IIpodiIeMa IIPOYHOCTH M )KECT-
KOCTH MPOMEXKYTOYHOH 00OWMBI U MPOYHOCTH
CBSI3U PE3UHBI C METAIJIOM, BO BTOPOM —TOYHOCTH
H3TOTOBJIEHHS OCHACTKH, B YaCTHOCTH BBIOOpA
JOITyCTHMBIX BEIWYHH 3a30pOB AT (HKCALUH
B rpecc-hopMe MEeTAUIMYECKHX BTYJIOK.
IockonpKy NPUHIMINAIBHYIO BO3MOXXHOCTB
co3laHus JABycioiHoro cepudeckoro PMII
C PaBHOHAI PY>KEHHBIMHU BTYJIKAMH MOKHO CUHTATh
JIOKa3aHHOM, B KAYECTBE OHOTO M3 JAJIbHCHIINX
HarpasJieHHi padoT MO UCCIIEIOBAHUIO IIOZI00HBIX
PMIII aBTOpBI NpEeAIonaraoT BECTH IOUCK KOH-
crpykin PMIL, kotopas Obl oOecriednia parmo-
HaJIBHBIH KOMIIPOMHCC MEXIY TPeOOBaHHAMH
K rmpouHocTH 3neMeHtoB PMIII u k TouHOCTH U3-
TOTOBJICHNSI TEXHOJIOTHIECKON OCHACTKH.

BbIBOAbI

1. YcraHOBNEHO, 4TO U1 CHEPUUESCKUX IBY-
cioiablx PMIII npu paBHOH ToJMHE CIIOEB
PE3MHOBBIX BTYJIOK ¥ PABHOM YTJIE UX PACKPBITHS
HaOIMI0aeTCs CyIIECTBEHHOE OTIIMYHE B UX paji-
AJIbHOM KECTKOCTH M OTHOCHUTENBHOM nedopma-
1y pe3uHsl. [Ipu pasmepax mapHIpoB, COOTBET-
CTBYIOIIMX NPUMEHSIEMBIM B 3KUII)KHOH 4acTu
JIOKOMOTHBOB, HAOMIONAETCs Pa3HUIA OTHOCHU-
TenbHOU JedopManiiy BHYTpEHHEH U HapY>KHOM
BTYJIKH ITpUMepHO B 1,5 paza. Beaencreue storo
Harpy304Hyl0 CIIOCOOHOCTh C()epHUECKHX ABY-
cinoitapix PMII HeoOxonumo onpeaesnsiTh Mo
BEITMYMHE OTHOCHUTEIBHON Ne(hopMaliy pe3uHbI
HanboJee HarpyxeHHO# BTynku. HeobOxomum
IIOMCK paBHOAEYOPMUPYEMON KOHCTPYKIIHH
cdepuueckoro apycnoiiHoro PMIII.

2. B nporiecce aHanm3a CyIeCTBYOLIUX KOH-
ctpykuuii PMIII BbIsSIBIIEHO [1BA BO3BMOXKHBIX ITyTH
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Co3/1aHusI paBHOAE(HOPMUPYEMOTO CPHEPUUECKOTO
PMIII, peanusyemsble B paMKax CyLLECTBYOLIEH
TexHosoruu usrorosienus PMII metonom npec-
COBAHUSI U JINThS: U3MEHEHUEM YIJIa PACKPBITHS
Hapy>KHOW U [IPOMEKYTOYHOM apMaTyphbl U U3Me-
HEHHEM COOTHOIICHHUS TOJINMH HapyKHOU
U BHYTPEHHEH PE3MHOBBIX BTYIIOK.

3. B mpomnecce uccnenoBaHus MPEAIoKEHbI
apaMeTpU3UPOBaHHAsI TEOMETPHUYECKast MOJIETb
cepudeckoro nBycioinoro PMII u koneuHo-
3JIEMEHTHAsI MOZENb YIIPYTOH BTYIKU. B pe3yinb-
TaTe MOJAEIHMPOBAHMS MCXOJHOI'O BapHUaHTa
HIapPHUPA C OAWHAKOBBIMH TOJIIIUHAMH U yITIAMU
PACKpBITHS YHIPYTUX BTYJIOK IOIYyYEHO COOTHO-
IIEHUE paJAUaJIbHBIX XECTKOCTEW HApyKHOU
1 BHYTPEHHEH BTYJIOK, OJIM3KO€ K IPEABapUTEIb-
HO OIPENEIEHHOMY Ha OCHOBE YPABHEHUH TEOPUH
YIPYrOCTH B NEPEMEILICHUSX B CHeprUuecKoil
CHCTEME KOOPANHAT.

4. YCTaHOBIIEHO, YTO JUIs TOCTHKEHHUS PABHO-
YIPYTOCTH MyTEM M3MEHEHMS YIIa PacKpBITHA,
YIroj pacKpbITHs Hapy>KHOH apmaTrypbsl PMIII
JIOJDKEH OBITH IPUMEpHO B 1,5 pa3a MeHbLIE yIia
PacKpeITHS BHYTPEHHEH. D10 103BOMIsIeT HA 25 %
YMEHBILIUTD IIMPUHY Hapy>KHOU apmarypbl PMIL,
OIIHAKO MPH 3TOM BO3HHKAET MPOOIeMa MPOIHO-
CTH U )KECTKOCTU HAPYKHBIX Kpa€B IPOMEKYTOU-
HOM apMaryphl.

5. YcTaHOBNEHO, UTO paBHOYIIPYTOCTh BTYJIOK
HIAPHHUPA MOXKET OBITh JOCTUTHYTA 33 CYET MX
Pa3sHOM TONIIMHBI, IPU 3TOM AT JOCTHKECHHS
HEpaBHOXKECTKOCTH BTYJIOK B Ipepenax + 5 %
Tpebyercsi 00eceynTh OTKIOHEHHE THaMeTpa
MIPOMEXYTO4HOM 000#MbI MeHee ueM Ha + 0,1 %
IIPY U3TOTOBJIEHHUH LIAPHHPA.

6. IlomydeHHbIe pe3ynbTaThl UCCISAOBAHHINA
JIOKa3bIBAIOT IPAKTHYECKYIO0 BO3MOXHOCTb CO3-
JTaHUSA PABHOIIPOYHOTO (C PaBHOM JKECTKOCTHIO
BTYJIOK) cdepuueckoro asycinoiinoro PMIII.
Bonpoc noncka KOMIPOMUCCHON KOHCTPYKLMH
PMIII, npuemiieMoii ¢ TOUKU 3pEHUsI HAarpy>KEH-

KocmopamunaHckum A. C., BopobreB B. U., UameporB O. B., PacuH . 10., LLleB4yeHko [. H.
Bonpochl co3faHusA paBHOMPOYHbLIX ABYXCIOMHLIX ChepUYecKX pe3nHOMeTanam4eckux

LIapHUPOB




HOCTH MPOMEXYTOYHOM 000IMBI U TpeOOBaHUI
K TOYHOCTH M3TOTOBJICHUS, TPEOyeT NaJibHEHIIIe-
TO U3YUEHHUSI.

CMUCOK UCTOYHKUKOB

1. Kocmonamuanckuii A. C., Bopobse B. U., U3me-
pos O. B., Illepuenko /1. H., Pacun /1. O. [IByxcinoiinbie
cepruecKkre pe3nHOMETAJUTHYECKHE IIAaPHUPBI U IPOOIIEMBI
pacuéra mx xapakrepuctuk // Bectmuk Hayuno-
HCCIIE/IOBATEBCKOTO HHCTUTYTA XKEJIC3HOJOPOKHOTO TPAHC-
nopra (Bectauk BHUMKT). — 2022. — T. 81. — Ne 2. —
C. 114-124. DOI: 10.21780/2223-9731-2022-81-2-114-124.

2.Ilorypaes B. H. Pe3nHOBbIE M pe3HHOMETAIINYECKHE
neranu mMamuH. — M.: MammHocTpoenue, 1966. — 299 c.
[Onexrponnslit pecypce]: https://booktech.ru/books/detali-
mashin/1108-rezinovye-i-rezino-metallicheskie-detali-
mashin-1966-vn-poturaev.html. Toctyn 24.10.2022.

3. HccnenoBanust 0 CO3JAHHUIO MOABECKU TATOBOIO
UIEKTPOABHUTATENS CO CHEPHUUSCKUMH PE3UHOMETAILINYC-
CKHMH IIAPHUPAMHU JUIS TEIUIOBO30B C OIMOPHO-OCEBBIM
NIPUBOIOM. 3aKmounTeNbHbIH oT4éT / OTaéT BHUTU U-17-
85. — Komomna, 1985. — 55 c.

4. PesynbTarhl CTCHJOBBIX HCIIBITAHHUIA TOJ[BECOK PEIYK-
TOpa TArOBOTO MpUBOAA TerioBo3a 2T 121. 3akmouurens-
Hblit oruét / Oruér BHUTU 1-101-87. — Kontomua, 1987. —
68 c.

5. Pa3paboTka METOIMKH pacuéra Pe3NHOBBIX aMOPTH-
3aTOPOB [UISI TEIUTOBO30B. 3aKITIOUUTENbHbINH OTYET / OTUéT
BHUTU 1-100-85. — Konomua, 1985. — 96 c.

6. Bourgeot, J. Resilient swivel joint for railway car
suspensions, United States Patent 5031545, 1991. [Dnekr-
pouHbIii pecypc]: https://www.freepatentsonline.
com/5031545.html. Joctym 24.10.2022.

7. Cnoco6 cOopku CHepuyecKoro pesMHOMETaIInYe-
cxoro mapuupa. [Tarenr CCCP Ne 14903807 / B. C. Koccos,
A. U. Kokopes, B. A. JIsicak, B. A. Ily3anos, B. C. ABpa-
MeHko, O. B. M3mepos. Ony6u. 15.07.89, Grom. Ne 26.
[DnexTponnstii pecypc]: https://yandex.ru/patents/doc/
SU1493807A1_19890715. Toctyn 24.10.2022.

8. ®ponos H. H., Mongasaunos C. 1O., Jlozooii C. b.
MexaHHKa TOHKOCJIOMHBIX PE3NHOMETAIUIMYCCKHUX 3JICMEH-
toB: Monorpadus. — Kpacuaonap: Usnarensckuii Jom — FOr,
2011.—-218 c. ISBN 978-5-91718-112-7.

9. TuxonoB B. A. Pacuér BHOpamuoHHO# KECTKOCTH
chepryecKkoro pe3sMHOMETaUIMYSCKOrO MOJMIHITHIKA
// TIpoGaeMbl MAaIIHHOCTPOCHUS M HAAEKHOCTH MAIIHH. —
2004. — Ne 6. — C. 9-14. [DnexTpoHHBIH pecypc]:
https://elibrary.ru/item.asp?id=17643070. Hoctym
24.10.2022.

10. Guimbal, B. Rotary-wing aircraft rotor head having
resilient-return interblade ties with built-in damping. US
Patent No. 4915585, 1990. [DnekTponHslii pecypc]:
https://patents.google.com/patent/US4915585A/en. loctyn
24.10.2022.

11. Aynuuk B. B. Koncrpykuus Bepronéros. — Poctos
H/: U3narensckuit fom UYU AIl, 2005. — 158 c.
ISBN 5-94596-015-2.

12. Mopmymns P. B., Epemenxo I1. I1., IlaiinypoB A. A.
MaremaTi4yeckoe MOJICTHPOBAHHE U SKCIIEPUMEHT I10 OIpe-
JICJICHHIO TTapaMeTPOB HaMpsHKEHHO-Ae()OPMUPOBAHHOTO
COCTOSTHHS ITACTUYHBIX OHOPHBIX 3IEMEHTOB IIPH HECTALIHO-
HapHOM TEIUIOBOM HarpyxxeHuw // Xumudeckas (pu3uka
u Me3ockonmst. — 2019. — T. 21. — Ne 4. — C. 502-513. DOIL:
10.15350/17270529.2019.4.53. [DnexTpoHHHIH pecypc]:
https://www.elibrary.ru/item.asp?id=41522630. Joctyn
24.10.2022.

13. I'y6anoB B. B., MacnennuxoB B. I'. Onpenenenue
JIOJITOBEYHOCTU HPU3MATUYECKOTO PE3HHOMETAIIIHIECKOTO
aMOPTHU3aTOpa CXKATUsI Ha OCHOBE SHTPONHITHOTO KPUTEPHS
/I B ¢6. crateil «Bonpocs! IMHAMUKHI U IPOYHOCTH». Pura:
3unarde. — 1977. — Boin. 34. — C. 139-141.

14. T'y6anos B. B. IIporHozupoBanue cpoka cirykObt
PE3MHOTEXHHYECKHUX M3CNHH, pabOTAIOMUX MPH HHUKIU-
yeckux gedopmanusx // B ¢o. crareit «Bonpocs! nuHaMu-
KM ¥ npouHocTn». Pura: 3unarne. — 1982. — Bem. 40. —
C.21-33.

15. banaxun I1. JI., Kpacoruna JI. B., Kpusios A. B.
MonenupoBanue padoTbl PE3MHOMETAIIIMYECKOro BUOPO-
uzonstopa // OMckuit Hay4HbIi BecTHHK. — 2016. — Ne 3
(147). — C. 5-9. [OnexrponHsbIii pecypc]: https://elibrary.ru/
item.asp?id=25998024. Toctymn 24.10.2022.

16. Tlenkun H. C., KonuenkoB B. T, Cepoun B. M.,
Ilenkun A. H. I'ymmupoBanHbie netanu mamuH / [lox
pen.a.t.u., npod. H. C. [lenkuna. 2-e u3n., mepepad. u 10m. —
M.: MammHoctpoenue, 2013. — 245 c. ISBN 978-5-94275-
701-4.

17. Coxonos 1O. H., ITonomapés A. C., lerrspes B. E.
IloBbimeHNE HAAEKHOCTU Y3710B TATOBOTO IPHBOJA Macca-
KUPCKUX ekTpoBo3oB DITIM u DI110 // JlokomOTHB-
unpopm. —2010. — Ne 6. — C. 4-11.

18. Axmanees C. b., KopHe A. M. AHanu3 noBpexze-
HHUH MEXaHHYIECKOU YaCTH JIEKTPOBO30B HOBOTO TOKOJICHHS
B JKCIUTyatanud (Ha npumepe 20C6) // TexHonormaeckoe
obecrieueHre PEeMOHTA H HOBBINICHHE AUHAMUYCCKHX Ka-
YECTB JKEJIE3HOJOPOKHOTO MOABMIKHOTO cocTasa. —2015. —
Y. 1.-C. 203-208.

19. AnexkceeBa M. C. AHanu3 paboThl TEIUIOBO30B
2TO25A «Burts3b» Ha JlanbHEBOCTOUHOM JKENE3HOM Jopore
// TexHUYeCcKUe HAyKH — OT TEOpHU K mpaxtuke: CO. CT. mo
marep. LVIII mexaynap. Hayd.-mpakT. koH). Ne 5 (53).
Yacte II. — HoBocubupck: CubAK, 2016. — C. 61-66.
[Dnextpounsiit pecypc]: https://web.archive.org/
web/20170826160642/https://sibac.info/conf/tech/
1viii/55794. Jocryn 24.10.2022.

20. Uzmepos O. B. [u ap.]. Texauueckass ”HHOBAIHO-
HUKa. PanyoHanbHBI BRIOOD TEXHHYECKHX PEIICHHH IpU
npoextupoBanun: Monorpadus / [lox pexa. O. B. U3mepo-
Ba. — Opén: Tocynusepcurer-YHIIK, 2013. — 340 c.
ISBN 978-5-93932-610-0. ([ ]

MHQOQM&QUH olé) asmopax:

Kocmodamuanckuli AHdpeli Cepaeesuy — QOKMOP MEXHUYECKUX HayK, npogheccop, 3as. kaghedpoli mse08020 Nod8LXKHO2O
cocmasa POAT, Poccutickuli yHugepcumem mpaHcnopma, Mockea, Poccusi, askosm@mail.ru.

Bopobbée Bnadumup UeaHoeuy — kaHOUOam mexHU4eCKuX Hayk, 0oueHm kachedpbi NOOBUXHO20 cOCmaga xese3Hbix dopoe,
BpsHckuli eocydapcmeerHbIi mexHudeckuli yHusepcumem, bpsHck, Poccusi, viadimvorobiev@yandex.ru.

Usmepoe Onez Bacunbesuy — couckamesb kagheOpbi NOOBLXKHO20 cocmasa XenesHbix 0opoe, bpaHckuli 2ocydapcmeeHHbIl

mexHudeckull yHugepcumem, bpsiHck, Poccusi, izmerov@yandex.ru.

Pacun []mumputi KOpbesuy — kaHdudam mexHu4ecKux Hayk, 0oueHm kagheOpbI NOOBLXHO20 cocmaea xesne3HbIx dopoe, bpsHekul
2ocydapcmeeHHbIli mexHuyeckuli yHusepcumem, bpsHck, Poccus, dmrr1@rambler.ru.

Llleeyerko Amumputi Hukonaesuy — cm. npenodagamenb KagheOpbl ms208020 nod8uxHo20 cocmaga POAT, Poccutickuil
yHusepcumem mpa+cnopma, Mocksa, Poccusi, shevchenkodn@ya.ru.

Cmambs nocmynua e pedakyuto 10.10.2022, 00obpeHa nocne peyex3uposarus 26.12.2022, npuHsima k nybnukayuu 16.01.2023.

®  Mwup TpaHcnopTa. 2

Ne 1 (104). C. 22-30

KocmopgamuaHckum A. C., BopobreB B. U., UamepoB O. B., PacuH [. 10.; LLleB4yeHko [. H.
Bonpockl co3aaHUA paBHOMPOYHLIX ABYXCIOMHBLIX ChepUYECKMX pe3UHOMETaNINYecKux

LIapHUPOB




TPAHCINOPTHAA

MOMUTHUKA 32
|
MpuHsmue peweHull Ha 0CHoge
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AHHOTALIUA

TpaHcnopmHasi nonumuKa eKryaem e cebs pasfiudHble acnek-
MbI 20Cy0apCmBEeHHO20 peaynuposaHus pabomsi mpaHcnopma
U CMEXHb IX ompacrieli SKOHOMUKU. [Tpu npuHsmuu pewueHuLl 8 mpaHc-
nopmHoli nonumuke Heobxo0uMo y4umbleams WUPOKUL cnekmp
¢hakmopog U nposodumb OUEHKY 8apuaHmos hocriedcmeuti om mex
UMU UHBIX peweHull Ha OCHOBE Pa3fiuyHbIX KpUMepUes, makux Kak
cmoumocmb, 8030elicmeue Ha Okpyxarouwyro cpedy U coyuarbHbie
aghchexmb 1. [gyms WUPOKO UCNOMb3YeMb IMU UHCITPYMEHMamMU NPUHS-
must peweHul 8 MPaHChOPMHOU NONUMUKe ABNAMC MHO20KpUMe-
puaribH It aHanus peweHut (MCDA) u aHanu3 3ampam uebieod (CBA).

Llenbto OaHHO20 uccnedosaHus sieisemes 0moop makux me-
mo0o8 NodAepXKU NPUHSMUS peweHull 8 mpaHcnopmHoL nonumu-
Ke, KOMOopbIe N0380NANU Bb1 y4UMBIBAMB HE MOJLKO MOHEMAapHbIe
U mpydHoghopmarnusyemble acnekms!.
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MeToAabl NPUHATUSA peLleHUn B TPAHCNOPTHOM
NONMTUKE: MHOTOKPUTEPHUaNbHbIA NOAXOA

Apmyp Bnaoumupoeuu Kapnoe
Poccuiickui ynusepcumem mpancnopma, Mockea, Poccusi.

PHUHI]: 1409-3481, ORCID: 0000-0001-7147-8501.

B pamkax uccnedosaHus 8 kayecmee npakmu4eckoeo aKcne-
pumeHma nposedéH ombop U paHXUPoBaHUE NPOeKmos, paccMam-
pusaeMbIx 8 HACMOAEE BPEMS 8 KaYECMBE NEPCNEKMUBHBIX, Ha
npedmem coomeemcmeusi 3a0aHHOU Uenu ¢ Ucnoab3oeaHueM
memoQa aHanu3sa uepapxutl T. Caamu. lpednoxeH psd paspabo-
MaHHbIX 8 pamkax uccriedosaHus Kpumepues Arst Yenu NpUKnadHol
OUEHKU Nyfia NPoeKmog U UX npuopumu3ayuu.

Ha npumepe daHHb Ix Kpumepues U Memoda aHarnu3a uepapxuti
pa3pabomaH HOBbIl npuKnadHoU UHCMPYMeHmapull OUEeHKU npo-
ekmoe Ansi nocnedyrouieeo Ucnob308aHUs 8 cucmeme 20cyodap-
CMBEHHO20 yNpageHust mpaHcnopmHol ompachsto. Mccredosarue
npuxodum K ebigody, Ymo xoms mMemods! CBA u MCDA umerom
€80U CUrbHble U criabble CMOPOHbI, 8b160p Memoda Q0MmKeH 3a8u-
cemb 0m KOHKPEMHO20 KOHMeKCMa npoexma.

Knroyesnle crioga: mpaHcnopmHas nonumuka, 3koHoMuKa mpaxcnopma, Memodb NPUHAMUS peweHul, MHO20KpUMepUabHbI
aHanus pewenuti (MCDA), aHanu3 3ampam u ebizod (CBA), 8b160p npoekmos.

[lng yumuposarusi: Kaprnog A. B. Memodb1 npuHsimusi peweHull 8 mpaHcnopmHol noumuke: MHo20kpumepuanbHbili nodxod //
Mup mpaxcnopma. 2023. T. 21. Ne 1 (104). C. 32-39. DOI: https://doi.org/10.30932/1992-3252-2023-21-1-4.

MonHbIi mekcm cmambu Ha aH2nulickoM si3bike ny6ukyemcsi 60 emopoll yacmu 0aHHO20 ebInycKa.
The full text of the article in English is published in the second part of the issue.
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BBEOEHUE

OCHOBHO IETBIO TPAHCIIOPTHOH MTOTUTHKA
sBIsIeTCsT obecniedeHne 6e30macHoCTH, 3Pdek-
THBHOCTH, IOCTYITHOCTH M yCTOMIMBOCTH TPaHC-
TIOPTHBIX CHCTEM, a TaKXKE COACHCTBHE HKOHO-
MHYECKOMY POCTY, OXpaHE OKPY’KaroIeH CpeIbl
1 COIIMAJIBHOH CIIPaBEUINBOCTH.

[IpunsaTHE pereHnit B 001acTH TPaHCIIOPT-
HOW IMOJUTHKU MPEATIONAaracT COIMOCTaBICHHUE
BBITOJI OT IIPOEKTA C COOTBETCTBYIOIIMMH 3aTpa-
TaMH, PUCKaMH 1 BO3ZCHCTBHEM Ha OKPYKaro-
myto cpexny. CymecTBYIOT pa3IndHbIe HHCTPY-
MEHTBI JUTS IPUHATHS PEIICHUH, YTOOBI TOMOYb
TIOJIUTHKAM B MPHHSATHH OOOCHOBAHHBIX peIlie-
HUH: KIIOUEBBIE U3 HAX — 3TO METOJBI aHAIM3a
3arpar u Beirof (Cost-Benefit Analysis, A3B)
¥ MHOTOKpuTepranbHeiid anamn3 (MCDA).

CyIecTByIOT pa3IW9YHbBIE CHCTEMBI OLICHKU
MIPOEKTOB TPAHCHOPTHON MH(PACTPYKTYPHI,
OIHAKO B OONIBIIMHCTBE CTPAaH MHUpPA B TOW MK
WHOM CTENEHH NPOBOAUTCS TPAAULMOHHBIN
aHanm3 3atpar u Beiroq (A3B) [1-3].

Oto HamboIee pacpocTpaHEHHAS METOIO-
JIOTHSI, IPUMEHSEMasl 10 HACTOSIIET0 BPEMEHHI
JUIS OLIEHKH TPAHCIOPTHBIX CHCTEM. MeTomo-
norust A3B npumensiercs Ha 6a3e crienugpude-
CKMX MOAEIEH M MPEJOCTaBIACT JUIAM, TIPH-
HUMAOIUM PEIICHUS, NCHEKHYIO OIEHKY
ocymecTBUMOCTH npoekra. ConmmanabpHO-
9KOHOMHYECKUIH aHaIu3 B 3TOM OTHOLICHUH
SIBIISIETCS AATbHEHIITNM pa3BUTHEM TPAJHIINOH-
HOTO A3B, ABIAIOMIETOCS TEHEKHBIM BBIpaXke-
HHEM COIHATBHBIX 3P ()EKTOB («BBITOI) MyTEM
TIepeBoJa COIMANbHBIX 1€ B ()MHAHCOBBIC
ToKa3aTeJd BeITO [4].

B nocnenHue ronpl B HAy4YHOU JUTEpaType
1 B TOCYAPCTBEHHBIX PETYINPYIOLINX JOKYMEH-
Tax 3amaJHbIX CTPaH BCE Yallle MPUBOAITCS
BBIBOJIBI O TOM, YTO IIOMHUMO COIIMANIBHBIX 3aTpaT
1 BBITOJI, CBSI3aHHBIX C TPAHCHOPTOM, APYTHE
BO3JECHCTBHS, KOTOPBIE CIOKHEE BHIPA3UTh B MO-
HeTapHBIX 3 dekTax, JOIDKHBI TAKKE BIUATH HA
npotuecc npuHATus pemenuid. llnpoxo npusHa-
HO, 9TO Ha MPUHITHE PEIICHUH, KaCAIOUIHXCS
MHPPACTPYKTYPHBIX TPOEKTOB, YaCTO BIIHUSIOT
JPyTH€ TUIBI BO3AEUCTBUN, IOMUMO MOHETAPHO
olleHUBaeMEIX [5; 6]. Tem He MeHee, Kak IIpaBH-
JI0, CTPaTEeTNIeCKUe YCTAaHOBKH HE (OpMaITH30-
BaHbI B IIPOIIECCE OLCHKH, B PA3JIMIHBIX JIOKY-
MEHTaX JIMIIb IPeJIaraeTcsl ONUCaTh OTACIbHbIC
TIPUOPHUTETHI U YYUTHIBATh MX B TPOIECCE TPH-
HATHS PEIICHNUS.

JlaHHBIE YCTAHOBKH MOTYT OBITH pean3o-
BaHBI B Pa3IMYHBIX (popMax B 00IIECTBEHHBIX
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WHCTUTYTaX TPAHCIIOPTHOTO TUIAHWPOBAHUS —
COOTBETCTBEHHO, METO/IOJIOTHH OIIEHKH IIPO-
€KTOB B Pa3JIMYHBIX CTpaHaxX pa3BUBAIOTCH,
YTOOBI JTy4II€ COOTBETCTBOBATH AAHHOMY
TpeHny [7].

ITo cytn A3B mpenocrasiser TuIaM, IpH-
HUMAIOIIUM PEIICHHS, JEHEXKHYIO OIICHKY TPH-
OBUTBHOCTH aJIbTEPHATHBHBIX BAPHAHTOB ITPOEK-
ta. OgHAKO JUIa, TPUHUMAIOIINE PEHICHHUS,
YacTO CTAJKUBAIOTCS C TPYIHOCTSIMH B ITONCKE
MIPaBUIBHOTO OaaHca MKy OLIEHKaMH, TOITy-
4YeHHBIMH B pe3ynberate A3B, u onerkamu, mo-
JTyYeHHBIMU B PE3yJIbTaTe aHAJIN3a MHECHHUH
Pa3INYHBIX 3aMHTEPECOBAHHBIX CTOPOH B MPO-
Iecce MPUHATHS pemeHui [ §].

L]envio nccnenoBaHMs, U3IOKEHHOTO B paM-
Kax JIaHHOM paOOTHI, SIBISIETCS aHATIM3 BO3MOXK-
HOCTH OLICHKH IIPOEKTOB Pa3BUTHSA B TPAHCIIOPT-
HOW OTpacii uepe3 ansrepHaTHBHBIC A3B cuc-
TEMBI IIPUHSTHUS PEIICHUH.

B kagecTBe Memo0o6 Nccie10BaHNs HCTIOb-
30BaJINCh MPAKTUKO-IKCIIEPUMEHTAIIBHBIN 0TOOD
U TIOCJIEAYIONIEe PaHXKUPOBAHUE NMPOEKTOB,
paccMaTpuBaEMBIX B HACTOSIIIEE BPEMsI B Kade-
CTBE MIEPCIIEKTUBHBIX, HA TPEAMET COOTBETCTBHS
3aJaHHOW IE€TU C MCIOJIB30BAHHEM METOJa
ananmza uepapxuii T. Caarn.

NOCTAHOBKA NPOBJEMbI

CymiecTByeT LEeNbIi psi albTepHATHBHBIX
METOJIOB, KOTOPBIE MOTYT OBITh HCIIONb30BAHBI
JUTSL OLICHKHY BBITOJ M 3aTPaT PA3IMYHbBIX TPAHC-
MOPTHBIX ANBTEPHATUB. BoNbIIMHCTBO OTHOCAT-
cs K METOoJjaM aHaln3a 3aTpar u Beiron (A3B) —
9TO METOA IKOHOMUYECKOU OIEHKH, KOTOPBIHA
CPaBHMBACT 3aTPAThl HA IPOEKT C €0 BBITOJAMH.
C npyroii CTOPOHBI, TAKXKE MPUMEHSAETCS U MHO-
TOKpHUTEpHaNTbHEIH aHanu3 pemennii (MCDA) —
3TO METOJ], KOTOPBIH YYHTHIBAET MHOXECTBO
KpUTEpHUEB NpHU NpUHATHH pemieHu#t [9]. OH
TIPE/IIToNaraeT OLEHKY ¥ CPaBHEHHE aJIbTEPHATHB
Ha OCHOBE Habopa 3apaHee ONpeaeIEHHBIX KPH-
TEpHUEB.

AJBTepHAaTUBHbIC METOBI OLICHKH IPOCKTOB
gepes3 MPU3MY CTPaTETHUECKIX YCTAHOBOK 3a4a-
CTYI0 OCHOBAaHBI Ha MHOTOKPHTEPHAIbHOM
(MyTBTHKPHUTEPHATHFHOM) aHAINU3E PEIICHHI
(MCDA, MKA), KoTOpBIii B OOJIBIITMHCTBE CITY-
gaeB MOXKeT codeTaTtbes ¢ A3B. MHorue yuéHsie
B IIEJIOM psife cTpaH u B Poccun yxe u3ydann
nIaHHEI Botpoc [10—12], U3 X TpyAOB MOXKHO
cnenarb BeIBOA, uTo MKA moBsImaeT KauecTBO
peLIeHUi U BOBIEUEHHOCTH JIUL, UX IPUHUMAIO-
KX, B aHAJN3 CUTYaIIH.

KapnoB A. B. MeToAab! NPUHATUA peLLeH B TPAHCMNOPTHOW NOSINTUKE: MHOTOKPUTE pUanbHbIN
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IIpu 5TOM B pamMKax cpaBHEHHUSI MOTYT IpPH-
MEHSTHCS 00a METO/1a MM CMELIAHHbBIE METOIbI,
Hanpumep [13; 14]:

1. AHAJIN3 CTOMMOCTH KH3HEHHOI0 IUKJIA
(LCCA): LCCA — 310 MeTO[I OIICHKH O0IIHX 3a-
TparT M BBITOJ TPAHCIIOPTHOTO IPOEKTa Ha MPOTS-
JKEHUH BCETO €T0 >KU3HEHHOTO IMKJIA, OT CTPOU-
TENILCTBA JI0 BbIBOAA M3 kciutyaramun. LCCA
MOXXET JaTh OoJiee TOITHOE TPEACTABIICHHE O 3a-
Tparax ¥ BbIrofax npoekra, yeM CBA, KoTopblid
O0BIYHO paccMaTpHBAET 3aTPAThI M BHITOIBI TOJIBKO
32 OTHOCUTEIIBHO KOPOTKHUH ITePHO BPEMEHH.

2. AHAJIU3 IKOHOMUYECKOi 3(peKTUBHOCTH
(CEA): CEA —3T0 METOJI OLICHKH 3aTPaT U BHITOJ]
Pa3MYHBIX AIETEPHATHB, OCHOBAHHBIH HA JIOCTHT -
HYTBIX PE3yJIbTaTax, a He Ha JICHE)KHOH CTOMMOCTH
atux pesynsratoB. CEA mMoxer ObITh 0COOSHHO
TIOJIE3€H /I OLCHKH TPAHCIIOPTHBIX MPOCKTOB,
KOTOpBIE MMEIOT 3HAUUTEIbHBIC HEICHEXKHbIC
MIPEUMYIIECTBA, TAKNE KaK YIIyqIlICHHE KadecTBa
BO3/TyXa WM YMEHBIICHHUE 3aTOPOB.

3. AHAIN3 COLHUAJIBHBIX 3aTPAT M BBITO]
(SCBA): SCBA —53T0 MeTOJ1 OIICHKH COLMATLHBIX
3aTpar W BBITOJ TPAaHCHOPTHHIX NpoekToB. OH
MOKET BKIIIOUATh KaK JICHE)KHOE, TaK 1 HEACHEXK-
HOE BO3/ICHCTBHE, HAPUMED, BIIMSHHUE Ha 3[0POBbE
1 OJIaronosyyre HaceIeHus, a TakKe BIMSIHIE Ha
MECTHBII OM3HEC.

ITIpu 5ToM B pamkax MKA npuMeHsieTcs Lenblii
psn metononoruii [15; 16]:

1. AHanuTHYeCKHil MepapXUIecKHil Iporece
(AHP).

2. Metoz ynopsiao4eHus: NpeaouTeHUH o
CXOZCTBY ¢ nzeanbHbM pemmenuem (TOPSIS).

3. DnuMHHALMS 1 BBIOOD, BHIPAXKAIOIIHI pe-
amsHOCTE (ELECTRE).

4.TIpoctoe agnuTuBHOE B3BemBaHue (SAW).

Kparkoe onncanue ocHoBHBIX MeTO10B MKA
MO>KET OBITh IPEZICTABIICHO CIIEYIOLINM 00pa3oM.

1. Meton ananusa nepapxuii (AHP): AHP -
9TO CTPYKTYpHPOBAHHBII MHOTOKPUTEPUAIBHBIN
METOJl IPUHATHUS PpELICHHH, KOTOPBI peAronara-
€T pa30MeHHUE CIIOKHOTO PEIICHUs Ha OoJee Mell-
KH€ YacCTH, CO3/IaHNe NEPApXUN KPUTEPHEB petiie-
HUA Y QJIBTEPHATHB, & 3aT€M OLIEHKY OTHOCHTEIb-
HOU BaYKHOCTH KaXKIIOTO KPUTEPHS ¥ 3P PEKTUBHO-
CTH KaXJIOll aJbTePHATUBHI 110 OTHOLICHUIO
K KaxxioMy kpureputo. AHP ucnonssyer nonapHsie
CPaBHEHHSI 1 MaTeMaTHYECKUE aJTOPHUTMBI JUIs
pacuéra UTOroBOIo Oajuia JUIsl KayKIoH aJlbTepHa-
THBBL

2. Meron ynopsigo4eHusi peIno4TeHHii 1o
CXO0/ICTBY ¢ naeaJbHbIM pemenuem (TOPSIS):
TOPSIS — 3170 MHOTOKpPHTEPUATBHBIA METO ITPH-
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o AHAJIU3 CTOUMOCTH
JKU3HEHHOTO LKA
(LCCA).

o AHA/IN3 IKOHOMUYECKOH
s¢dextuBHoCcTH (CEA).

e AHaJIM3 COL[UAIbHBIX

o TlepHoJ| OKyNaeMoCTH. 3aTpar u Bbirog (SCBA).

Puc. 1. OcHosHble vemodbi A3B u MKA [paspa6omaHo aemopom].

* Yucras npuBeiéHHas
croumocTb (NPV).

« COOTHOLIEHUE BBITOA U
3arpat (BCR).

* BHyTpeHHsist HOpMa
poxogHoctH (IRR).

CmelnaHHbIe METO/IbI:
A3B +

MHOrOKpHTepHaNbHbIH
AHaJIn3 pelLleHHﬁ

Ananuz
«3aTPaThI-BbIrO/IbI»

HSATUSI PELLIEHHH, KOTOPBII NPEIIONaraeT CO30aHe
MaTpHIbl aJbTEPHATHB U KPUTEPHEB, a 3aTeM
OTIpEZIEeIIEHNE CXOACTBA KAXION allbTepHATHBBI
C WACATBHBIM PEIICHHEM M PACCTOSIHUSA KaXIOoH
aJIBTEpPHATUBBI 0 Hanxyarero perenus. TOPSIS
HCTIONB3yeT MaTeMaTHIECKyto (hOpMyILy JUIsl pac-
4ETa NTOTOBOTO OaIiIa JUIsl KKIOH aJIbTepHATHBEI
Ha OCHOBE €€ OTHOCHUTEIBHOIO CXOZCTBA C UIEATb-
HBIM pELICHHEM.

3. DIIMMHHALIHUSA M BBIOOP, BHIPAKAIOIIUI
peaabHocTs (ELECTRE): ELECTRE - 310
MHOTOKPHTEPUATIBHBIA METO IIPUHATHS PELLICHUIH,
KOTOPBIH Ipe/rionaraeT co3aHue Habopa Kpure-
pHEB, a 3aTeM CpaBHEHHE KaXKIOH aJIbTEpPHATHUBbI
¢ xaxnaeM kputepueM. ELECTRE wucnonssyer
MaTeMaTHYeCKHe aJITOPUTMBI JUTsI CO3AAHUS pei-
THHTA JIBTEPHATHB HA OCHOBE WX COOTBETCTBUS
kputeprsm. ELECTRE Takoke no3Bosiser aumam,
TIPHUHIMAIOIINM PEILIEeHHsI, YCTaHABINBATh TIOPO-
TOBBIC 3HAYCHUS JUTS KAXKIOTO KPUTEPHSI, TO3TOMY
AJIBTEPHATHBBI, KOTOPBIC OKA3bIBAIOTCS HIDKE TIO-
POrOBOrO 3HAYEHMS, HCKITIOYAIOTCS U3 PACCMOTpe-
HUS.

4. IlpocToe afIuTHBHOE B3BelIMBAHUE
(SAW): SAW — 5T0 MHOTOKpUTEpHAIIBHBIN METOI
MIPUHATHS PELLIEHUH, KOTOPBII MperonaraeT Ipy-
CBOCHHE BECOB KAXXKJOMY KPUTEpHUIO, a 3aTeM
OLICHKY Ka’KIIOH aJIbTepHATHBEI 110 KKIOMY KpH-
Tepuro. SAW pacCUMTBIBACT HTOTOBBIN OAIDT IS
KaKJIOH aJIsTepHATUBEI Iy TEM YMHOKEHHS OLICHKA
Ka)K/IOTO KPHUTEPHS HA €TO BEC U CyMMHPOBaHUS
pe3yibraroB. SAW MpoCT B HCTIONB30BaHHUH U T10-
HUMaHHH, HO MOXKET OBITh TyBCTBHUTEJICH K H3Me-
HEHHSIM B BECOBBIX KOA((HIIIIEHTaxX KpUTEPHEB.

Kaxnplif u3 3TUX anbTepHaTUBHBIX METOIOB
HMeEET CBOM CHJIbHBIE M Clla0ble CTOPOHBI, ¥ Hau-
Oornee MoaXoxAMMi MeTox OyIeT 3aBHUCETh OT
KOHKPETHOH IpoOIeMBbl MPUHATHS PELICHHUS,
MMEIOIINXCS JaHHBIX ¥ WH(OpMaIH, a TaKkxKe
Lenei 1 3a1a4 TPaHCIOPTHON MOMUTHKH. Mcromns-
3ys1 KOMOMHAIIMIO METO/IOB, MOXHO TTOTY9HTh 0O-
JIee TIOHYIO ¥ HaJIEKHYIO OLICHKY 3aTpaT U BBITOI
Pa3NMYHBIX TPAHCIOPTHBIX aJIETEPHATHB.
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Baxxno ormetuth, uro Metonsl MKA uacto
SIBJISIIOTCS 00JIee KOMIUIEKCHBIMH M TIO3BOJISIOT
TIPOBOIIUTH OOJiee 1IEIOCTHYIO OLIEHKY MPOEKTOB,
B TO BpeMsi KaK METO/IbI OLICHKH 3aTpaT U BBITOJL
0oJIb1LIE COCPEIOTOUEHBI Ha (PUHAHCOBO LEeCcO-
00pa3HOCTH.

K coxanenuto, pe3ysisTarhbl aHanu3a MpH Ipu-
meHeHn MKA B 3HaUMTEIbHON CTETIEHU 3aBUCST
OT MHEHHSI 9KCIIEPTOB U I03TOMY MEHEe OObEKTHB-
HBI, YEM B CITy4ae METO/la aHaJIn3a 3aTpar U BHIT0J1
1 aHainu3a dPQPEKTUBHOCTH 3aTpar. AJITOpUTM
metona MKA crnenyrommuii:

1) pa3pabarbIBatoTCsl CLIEHAPUH JOCTHKEHUS
LiesIelt perympyoIero Bo3aeicTBus;

2) oTOMpPAIOTCS KPUTEPUH IOCTHIKEHHMS LeNei
Y 337124 peryaupoBaHus (00s13aTebHOE YCIOBUE
— KPUTEPHH JODKHBI OBITh U3MEPSIEMBIMH);

3) B 3aBHCHUMOCTH OT BaYKHOCTH IIEJICH PeryJiu-
POBaHHS KaXXJIOMY KPHTEPHUIO IPHUIIUCHIBACTCS
ornpenenéHHbIi Bec (Kak mpapwio, ot 0 1o 1);

4) 1S KYKII0TO CLIEHApWsl IPOBOJIUTCS OLICHKA
10 KaXJIOMY W3 KPHTEPHUEB 10 ONpe/esIEHHOM
OaypHOM HiKale (kak npasuio, ot 0 go 100 Gasn-
JIOB);

5) CyMMUpYIOTCSI OaJlIbl 10 KaXKJOMYy ClLIeHa-
PUIO € YYETOM BECOB KPUTEPUEB;

6) BHIOMPAETCsI ONTHUMAJIBHBIN CLIEHAPHI.

Ha Bcex atamax MKA, 0co0eHHO Ha TpeTheM
1 4eTBEPTOM, K aHAIN3y aKTHBHO MPHBIEKAETCS
9KCIIEpTHAs IPyIIIia, y4aCTHUKH KOTOPOii 00JIaiaror
JIOCTaTOYHOM KBaM(UKaIHel 1 onbIToM B chepe
perynupoBaHusi. HecMOTpst Ha HEKOTOpBIH CyOb-
eKTUBM3M pe3ynsraroB MKA, naHHbIM MeTo MO-
JKET YCIIELTHO NMPUMEHSTHCS IPU OrPaHHMYESHHOM
KOJIMYECTBE MOHETU3UPYEMBIX IOCIIE/ICTBUIL pery-
JIUPYIOIIETO BO3/IEHCTBHSL.

Hecmotpst Ha TO, 4TO B MHpE CYLIECTBYET
npakTrka npuMeneHns MKA 1uis oneHkH poek-
TOB, Ha CETOJHSILIHUIA JIeHb TAHHBIN TpoLIecC He
SIBJISIETCSI HEOTHEMJIEMOM YacThIO CXEMbI OLIEHKH
UH(PACTPYKTYPHBIX NPOEKTOB. B cTpanax ¢ pas-
BUTBIMU UHCTUTyTaMu orieHku A3B (Hampumep,
B lIBermu u [lanum [17]) MeTomonorus TOJIbKO
M3yyaeTcs Ha IPEAMET UCTIONIb30BAHMS B KAYECTBE
WHCTPYMEHTA MOAJCPKKU NPHHSATHS PELICHUH
n3-3a €€ 3aBUCHMOCTH OT CyOBEKTHBHOIO Kade-
cTBEeHHOTO BKiIaza [18].

PE3YNbTATbI
Mogaens npuHSATHA pemienuii Ha 6aze MKA.
TeopeTuyeckas 4acTh

Jnst onpeneneHuss NpUOPUTETOB Trocynap-
CTBEHHOM IOJMTUKH, BEIPAKAIOLIUXCS B peau-
3alMU IPAKTUIECKUX MEPOIPUATHIH, BOZMOKHO

®  Mwup TpaHcnopTa. 2023. T.
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MPUMEHSTh allaiTUPOBaHHBIA METOJ aHaJIn3a
nepapxuii (nanee — MAU), koTopslii ObUT Ipe-
JI0%eH B KoHIle 1970-X IT. aMepHUKaHCKUM MaTe-
matukoM T. Caatu [19].

MeToz COCTOUT B IEKOMIIO3UIIMHU TIPOOIEMBI
Ha 0OoJiee MPOCTHIE COCTABIISIONINE YACTH U T10-
STAITHOM YCTaHOBJICHUU IPUOPUTETOB C UCIIONb-
30BaHUEM TAPHBIX (IIOIAPHBIX) CPABHEHUI.

[Tpumenenue sToro merona Jyist GopMHpOBa-
HUSI pallMOHABHBIX PELICHU B 00J1aCTH TPaHC-
MMOPTHOM MOJIMTHKH OOYCIIOBICHO Hepopmanu-
3YeMbIMU RPUHYURAMU 20CYOAPCMEEHHBIX
npuopumemog B 00JIaCTH NPOEKTOB Pa3BUTHUA
TPaHCIOPTa, TEXHOJOTHYECKUX MIaThopm
U JPYTHX MaclITaOHBIX 3JIEMEHTOB, UCIIOJIb3Ye-
MBIX IIPU PeaIN3allii TPAHCIOPTHOM MOJIUTH-
KM — HalpuMep, NPHUHIHUIIOB I'€ONOIUTUKH,
TEXHOJIOTHUECKOTO CyBepeHHUTETa U T.1I.

CnoxHocTH (OPMHUPOBAHUS TPAHCIIOPTHOM
TIOJIUTUKH CBSI3aHBI HE TOJIBKO C MaCIITAOHOCTBIO
peIIeH i, HO U ¢ MHOTOIIJIAHOBOCTBIO MOCIIEA-
CTBUIl UX peanM3alllu M, KaK CIEJCTBUE, C HE-
CKOJIbKUMH KPUTEPUSMH, HE BCE M3 KOTOPBIX
MOTYT UMETh KOJIMYECTBEHHbIC 3HAYCHHUSI.

B pamkax TpancnoptHoii ctpareruu Poccuii-
ckoit denmepanun’ U, TaKUM 06pa3oM, pH pea-
JIM3alUK TPAHCIOPTHOM TOJIUTUKU CTPaHBbI Jie-
KJIapUPOBaH P NPUHIUIOB JUISl Pa3BUTHUS
poeKTOoB. VX yCIIOBHO MOXHO CIpyIIIHPOBATH
CJIeYIOIIM 00pa3oM:

1) pa3BuTHE HHPPACTPYKTYPHI 115l IPY30BO-
TO JIBMKCHUS;

2) yBennueHre MOOWIILHOCTH HaCeJICHHS;

3) obecrieueHre TEXHOIOTUIECKOTO CyBepe-
HUTETa;

4) cootrBercTBue npuHIKNIamM ESG — skono-
TMYECKHUH TPHUHIIMII;

5) moBBIIEHUE AOCTYIHOCTH yAAJIEHHBIX
TeppUTOPUIL.

JlaHHbIE TPUHLUIBI U UX TPUMEHUMOCTD
CYILIECTBEHHO OTIMYAIOTCS OT KEHCOB KOHKPET-
HBIX IIPOEKTOB, IOITOMY TPAAHIIMOHHBIE ME-
TOJBI MOAACPKKH MPUHATHS PEUICHUH, Kak
B CIydae C OTAEJIbHBIMH HHBECTIPOEKTAMHU
[20], He moryT ObITH MpUMeHeHBI. B paMkax
HACTOSIIIEr0 UCCIICAOBAHUS AJIS LIENH IPUKIa-
HOM OLIEHKH MyJIa IPOEKTOB U MX NPUOPHUTH-
3a1uu Ha 0a3e afanTuPOBaHHOW METOAOIOTHU

! TpancnoptHast crparerust Poccuiickoit denepaunu 10
2030 roma ¢ mporHo3oM Ha nepuox a0 2035 roma. YTB.
Pacnopstxenunem IlpasutensctBa Poccuiickoit denepanuu
ot 27.11.2021 Ne 3363-p. [Dnexrponusiii pecype]: http://
static.government.ru/media/files/7enYF2uLSkFZIOOpQhL
10nUT91R;jCbeR.pdf. Joctym 05.12.2022.
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Taoauna 1

Kputepuu npuopuTH3anuu NpH oueHKe myJa NpoeKToB [pa3padoTaHo aBTopoM|

Ne | Kpurepuii Ornmcanne

1. | PecypcoémkocTb

TloTpe6HOCTD B (hPHHAHCOBBIX, KAIPOBBIX, 36MEJIBHBIX H HHBIX PECYpCax, B T.4. OT
CMEXHBIX OTpaciel

2. MOHCTapHOe COOTHOIICHUEC
3aTpaTbl—BBITObI

Pesynbrar oneHKH [0 METOy aHaIM3a 3aTpar M BBITOX (UL IeJIel HACTOSIIEero
UCCIIE0BAHUS B34TO JOIYILEHHUE O TOTOBOM MPOBEAEHHOM OLICHKE)

3. | Bkiajg B TEXHOJIOTHYECKHUI
CYBEPEHUTET

DakTOpbl, BHOCSIINE HANOONIBLINIT BKJIA] C TOUKH 3PSHUS IIOTCHIMAA Pa3BUTHUS
HallMOHAIILHOW COOCTBEHHOMW TMPOMBILIICHHO 6a3bl
1 HHTEJUICKTYalbHBIX Pa3paboToK

4. | Teonmomutuueckue 3¢ HpexTsr

CaHKIHIN)

®dakTopbl, 0OecednBaromue YI€T KaK IIO3UTUBHBIX, TaK M HETaTUBHBIX
BHEIIHENOIUTHIECKHX BO3JIEHCTBHI Ha HAallpaBJIEHHE IPY30II0TOKOB

U pacupeieNIeHue CIIpoca Ha TPAHCIIOPTHbIE YCIIYTH,

U IpU HEOOXOAUMOCTH HUBEIIMPOBAHNE HETATHBHBIX MOCICACTBUIT (HampumMep,

5. | Bmusinue
Ha MOOHMJIBHOCTh HACEJICHHS

DakTOpEL, BIUSIOMIE HA TPAHCTIOPTHYIO MOABIDKHOCTD HACEIICHUS,
€r0 BO3MOJKHOCTb COBEpIIATh OE3KH

6. | Dxosoruueckoe BO3acHCTBIE

BunsiHuie Ha OKPYXKAIOIIYIO CPey C YIETOM reorpaduu mpoeKTa

T. CaaTu AOTIOJHUM CYIICCTBYIOIIHHA U cPop-
MHUpPYyEM COOCTBEHHBIH PAJ KPUTECPHEB
(Tabm. 1).

B merozne ananmm3za nepapxuit Tomaca Caarn
3JIEMEHTHI OIMHAKOBBIX YPOBHEH JTOIKHBI OBITH
COIIOCTaBUMBI JIPYT € JAPYTOM C TOUYKH 3PCHHUS
BO3MOXXHOCTH YCTAaHOBJICHUS IIPHOPHUTETOB.
Kpureprun Bcex ypoBHeEH HepapXHH B METONE
aHaJIM3a NepapXxuil JOJDKHBI UMETh OOIIYIO Ha-
MIPaBIEHHOCTH — JIMOO MOJOXKHUTEIBHYIO, OO
OTPHIATENBHYIO.

B 3aBucuMoOCTH OT IT00ATBEHOH 1€ 3HAYH-
MOCTB BEKTOPOB OyZIET MEHSTHCSI.

Hampumep, ecam npHopuTEeTOM SIBISETCS
pa3BUTHE NTEPEBO30K C APYKECTBEHHBIMHU CTPa-
HaMH, TO (OKyc pa3BHTHs OyIeT CMeEmaTbes
B TIOJIB3Y KPHUTEPHSI 4 — TE€OMOIUTHYECKHUX -
(exros. [Ipn npropuTeTe B CONNAIEHOM aCTIEK-
T€ — B ITOJIBb3Y KPUTEPHS 5 — MOOMIBHOCTH Hace-
JICHUSL.

Takum 00pa3oM, T OTIpeAeIeH s KOHKPET-
HBIX [1aroB (aJIbTEpPHATHB) HEOOXOMUMO MPEATIO-
JKUTHb METOIMKY OTOOpa MPOEKTOB HAa YPOBHE
MIpUHATHS pemeHnit (0e3 OIEHKH COIMaIbHO-
9KOHOMHYECKHX 3P (PEKTOB) B KOHTEKCTE BBIOOpa
TI00aTFHOH IENTH ¥ IPHOPHUTETOB (BEKTOPOB) €€
peanu3annu.

Jid neneit uccnenoBaHus MPEUIOKUM LENb
«Passumue mpancnopmnoii cucmemsl 8 unme-
pecax He3a8UuCUMOUl IKOHOMUKYU U 2PaAICOAH
CmMpanbly ¥ ONpoOyeM ONPEIeNUTh pacipee-
JICHWE albTEPHATUB, B TOIb3y KOTOPBIX MpPH
TaKOHU IIeTTN CMEIIaeTCsl BEIOOP.

Mogenb NPpUHATHA peleHnii
Ha 0a3ze MKA. [IpakTuyeckas 4acThb

B kauecTBe anbTepHATHB IS paccMOTpe-
HHUA B Ka4eCTBE NpUMepa MPUMEHEHHS yKa3aH-

®  Mwup TpaHcnopTa. 2

HOTO ITOJIX0/]a MOXKHO B3SITh YETHIPE pPeaTbHBIX
MEePCIEKTUBHBIX Mera-mpoekra (puc. 2)2

1. Tpacca [Ixy6ra—Coun — coxHBIH po-
eKkT cTtpouTtenscTBa «HOXKHOTO KiacTepay
MPOTSDKEHHOCTHIO 152,5 KM BKiTIOUaeT B cebds
o06xoner Coun, MUKpopaiiona Amsep, ropoaa
Tyance, nocenka Jlazapesckoe. Takxke mpen-
YCMOTPEHO COOpPYKEHHE COBEPIIEHHO HOBOM
Tpacchel oT roponaa Iopsunit Karod no cena
Aroii. CTONMOCTH OIIEHMBAETCS B CBBIIIE
2,4 tpau py6.3

2. IIpoekT xkene3HOTOPOKHOTO COOOIICHUS
ot Jlepoenta (Camyp) 1o mopra bernep-Adbac
yepe3 Tepputopuro AsepOaiimkana u VpaHa.
IIpoekt mpeamonaraeT COBMECTHOE CTPOU-
TEIBCTBO ¥ PEKOHCTPYKIIHIO MIMPOKOKOTIEHHON
JKEJNE3HON JOPOrU MPOTAKEHHOCTHIO CBBIIIE
1,5 teic. kM. CTOMMOCTD peamu3anu TOIHKO
4acTH Ha TeppuTopuu lpaHa Mo OTAETBHBIM
9KCHEPTHBIM OLIEHKaM MOXXET IOCTHYB 2 TPIH
py6.*

3. Tpacca «Mepuauan» — MPOEKT CTPOH-
TEIHCTBA ABTOMOOMIBHOH TPACCHI OT TPAHHIIBI
¢ Kazaxcranom g0 rpanunsl ¢ benopyccuen

2 OueHKa CTOMMOCTH Peal3aliiy IPOEKTOB MPOBEICHA Ha
6aze ananmza coobmennii B CMU u sIBIsSeTCsl OpHEHTHPO-
BOYHOM, MCIIOJIB3YETCsl HCKIIOYUTENBHO IS MILTIOCTPALIHH
[PHHLHUIHAIEHON BO3MOKHOCTH II0CTPOCHHUSI MOZIEIIH.

8 PoikkoBa E. TynukoBblit myTs K MOpto. CTOUMOCTB TPACCh
JIxyora—Coun onenu B 2,4 TpiH pyoneii / I'azera «Kom-
mepcanTb» (Kpacnonap) Ne 189 ot 15.10.2020. [DnexTpon-
HBII pecypc]: https://www.kommersant.ru/doc/4531055.
JHocryn 10.02.2023.

4 CMm., Hamp., UpaH yCKOpsIeT CTPOUTENBCTBO TPAHCIIOPT-
Horo kopunopa Cesep—IOr // Xene3nsle noporn mupa. —
26.04.2022. [DnexTpouHslit pecypc]: https://zdmira.com/
news/iran-uskoryaet-stroitelstvo-transportnogo-koridora-
sever-yug; aiiBa E. Bo uTo o0oiineTrcs n0rucTu4ecKui
xopunop «Cesep—IOr» // Poccuiickas rasera. —22.11.2022.
[Onexrponnsii pecypc]: https://rg.ru/2022/11/22/persidskie-
motivy.html. Joctyn 10.02.2023.
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Lens

PasBuTHE TPAHCIIOPTHO# CUCTEMBI B MHTEPECAX HE3aBUCUMOMN YKOHOMHKH U IPAXKIAH

NS

Kpurepuun

Monerapiioe
coomromerie
SATPATH-BHITO b

Braax
B TeXHOMOHYECKHT
cysepermTeT

Pecypeodmkocts

Brnsmie
DKoMorHUecKoe

Boszciicraue

Teonommireckue

Sberrnt Ha MoBILIBHOCTS

Haceneis

NS

AJnbTepHAaTUBbI

Kenesronoposbiii npoexT

Tpacea JlacyGra-Coun Ilepbeit-beiiep-AdGac

Tpacea «Mepunan» BOM Mockna Cartr

Puc. 2. llozuka Modenu npuHsmus peweHul Ha KOHKPeMHbIX NpuMepax [paspabomaHo aémopom].

JUTS OpTaHU3allMy HOBOTO MapuIpyTa TPaH3UTa
n3 Asun B EBpomy. CToMMOCTh IpeBHIIIAET
0,6 TpnH py6.°

4. IIpOeKT CTPOUTENHCTBA BHICOKOCKOPOCT-
Holt maructpanu MockBa—Cankr-IleTepOypr.
CTrouMOCTh MIPOEKTa — CBHILIE 2 TPIH py6.°

UtoOB! yCTaHOBHTH TIPHOPUTETHI KPHTEPHEB,
TIOJTYYHTB OLICHKH UL AJIETEPHATHBHBIX PEIIICHHH,
CTPOSITCSI MaTpPHILIBI TAPHBIX CPABHEHHI 4 = || a I
DrieMeHT &; MaTpHILIbI TAPHBIX CPABHEHHH ABIIACTCS
Ppe3yIIbTaToM M3MEpEHHs MO0 (yHAAMEHTAIbHON
IIKAJIE CTENIEHH IPEANIOYTUTENBHOCTH allbTEpHATH-
BbI A, TIO OTHOIIEHHIO K AITEPHATHUBE AJ..

[lIxama KpuTepueB MpencTaBIsIeT coOOH
YHUCIOBOH psixt OT 1 10 9 ¢ TpeMsi OCHOBHBIMH
TOYKAMM:

1 — paBHOLIEHHOCTS. . .;

5 — CHJIBHOE NPEBOCXOJCTBO. . .;

9 — BBICIIIEE ITPEBOCXOCTBO.

[TpomexxyTounsre uncna 2—4, 6—8 ucmomnn3y-
FOTCSI I7IS1 YTOYHEHHSI BHYTPH IIIKaJIBI.

C MOMOIIIBI0 MaTPHIIBI MOTIAPHBIX CPaBHEHUH
SKCHEPTHBIM METOZIOM OTIPEJIETCHBI BECA KPUTEPH-
€B Ha 0a3e MMEFOIIMXCSI JAaHHBIX O paccMarpHhBac-
MBIX ITPOEKTaX, BKIIFOYast KX CTOMMOCTH (Ta0. 2).

KitroueBbIM KpuUTEpHUEM METOJ SKCIIEPTHOU
OLICHKH B paMKax 3a/IaHHOM IIeIM TIOKa3all KpH-
TEPHI TEOMOIUTUKH.

® ®énoposa H., Kopensiko A., lemuenko H. Tpaccy
«Mepuauan» 3a P600 mupa u3 Kuras B EBpony nepe-
HanpassaT kK Kacnuwo / PBK ot 16.06.2022. [DnekTpoH-
HbI pecypc]: https://www.rbc.ru/business/16/06/2022/
62ab0a869a7947294b7ca718. Joctyn 10.02.2023.

¢ Boiiko A., Bono6yes A., I'punkesud JI. Biactu oTkaxyTes
ot ¢unancupoBanuss BCM Mocksa—Cankr-IletepOypr u3
OHB. [IpoekT BHOBB OTKIIa/(bIBACTCS B IONTHH suK // Bemo-
moctu o1 24.03.2022. [DnexrponHusiii pecypc]: https://www.
vedomosti.ru/economics/articles/2022/03/24/915136-vlasti-
finansirovaniya-vsm-moskva. Jloctym 10.02.2023.

® Mwup TpaHcnopTa. 2023. T. 21. Ne 1 (104). C. 32-39

C y4€ToM 3aJaHHBIX BECOB 110 UTOT'aM OIICH-
K cHOpMHPOBAH BECh PsJ AJbTEPHATHB
(tabm. 3).

ITo xpuTEpUIO «PECYPCOEMKOCTDY JIyUIIHN
IIPOEKT: Tpacca «Mepuauany» 3a CUET HU3KOM 110
CPAaBHEHUIO C OCTAIBHBIMH IPOEKTAMHU CTOUMO-
CTH peasu3aliy.

o xputeputo «MoHETapHOE COOTHOILIEHHE
3aTpaTh—BBITOABI JTy4mnid nmpoext: BCM
MocxkBa—Cankt-IleTepOypr, Tak Kak OH IPeIIo-
JIaraeT BBICOKHUH YPOBEHb COLIUAIIbHO-DKOHOMH-
YECKHMX BBITOZ 33 CUET ariOMEpaIlMOHHBIX 3(¢-
¢dexToB [21].

[To kpurepuro «Bkiaa B TEXHOIOTHMUYECKUI
CyBepeHHTeT» JTydinuii mpoekT: BCM Mocksa—
Cankr-IletepOypr, Tak Kak OH MpeZIonaract
CTPOUTENBCTBO BBICOKOCKOPOCTHOTO TTOJIBUKHO-
ro COCTaBa M JOKAIH3ALHI0 MPOU3BOACTBA
B Poccuiickoit @enepanuu.

ITo kputepnio «I'eononntuueckue 3¢ pex-
TBD) JIy4IIHH MPOEKT: Kele3Has gopora Jep-
o6enT-benaep-AbOac, Tak kKak OH oOecrieynBa-
€T OTKPBITHE HOBOTO KEJIE€3HOJOPOKHOIO KO-
punopa no Ilepcuackoro 3anmBa, obecredn-
BAIOMIETO OECIIOBHYIO MTEPEBO3KY POCCUHCKUX

Tabauna 2
Pe3ysbrar nNonapHeIX cpaBHeHU
U B3BeIIMBAHNA KPHTEepHEB
[pa3pabdoTano aBTopoM|

Kpurepnit ITpuopurer
Pecypcoémrocts 0,0401
MoHeTrapHOe COOTHOILIEHUE 3aTpaThl- 0,1520
BBITOJIBI

Bruiaz B TEXHOJIOTHYECKUH CyBEPEHUTET 0,2497
Teononurnyeckue 3G HexTsr 0,4186
Biisinue Ha MOOMIIBHOCTD HAaCEIEHUS 0,0841
DKOIOTHYECcKOe BO3ACHCTBIE 0,0554
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Taoaunma 3
Pe3ysibTaT nonapHbpIX cpaBHEHUii M B3BeLIMBaHUsI IPOEKTOB [pa3paGoTaHo aBTOpoM]|
=
- 2 ]
g 2 5 z 5 3
e} 0 2 5 2 o <) 2 o
Iy =2 S g a4 E [5) E = 8 =
propuTET 2 £o R S E = g 2 z 8
o) Sg L 5 = s A L= H E o
153 58 = ) 5 g =R 5=
= £ER =5 & g8 £25 E &
(3 o © @ o o I
& S35 | & | 2% | AEE & 8
Tpacca xy6ora—Coun 0,0578 0,2779 0,1275 0,0570 0,2304 0,0474
JKenesnomopoxHblii poekT JepOeHT— 0,1359 0,0861 0,0997 0,7339 0,0308 0,2335
Bennep-AGbac
Tpacca «Mepuauan» 0,6850 0,1099 0,0684 0,1571 0,1358 0,1043
BCM Mocksa—Cankr-ITetepOypr 0,1213 0,5261 0,7044 0,0521 0,6030 0,6147
rpy30B W UMIOPT HeoOXoauMeiXx ToBapos BbIBOObI

B Poccuiickyro ®enepanuto.

ITo xpurepuio «Bnusure Ha MOOWIBHOCTD
HaceneHus»» ny4muii npoext: BCM Mocksa—
Cankr-IlerepOypr, T.K. OH CYIIIECTBEHHO BIMSIET Ha
MOOMJIBHOCTD ABYX KPYIHEWIINX arioMepanui
CTpaHbI ¢ OOIINM KOJIMYECTBOM JKHUTENECH CBBIIIE
23 MIH Yel0BeK.

ITo xpuTepuro «IKoIornIeckoe BO3CHCTBHE)
syuni poekt: BCM Mocka—Cankr-ITerepOypr,
T.K. OH TTO3BOJISIET MEPEKIIIOUNTH OoJbIIIee KO-
YEeCTBO HAaCEJICHUsI Ha 0oJiee 3KOJIIOTMYECKH YH-
CTYIO, IO CPAaBHEHHIO C aBTOMOOWJIBHBIM U BO3-
JIYILTHBIM TPaHCIIOPTOM, JKEJIE3HYIO IOPOTY.

WTOroBBIi pe3ynsrar MaTpHI] IOTApHBIX CPaB-
HEHHH NpeJICTaBIeH B Ta0. 4.

Haumyueii ansTepHaTUBON B paMKax AEKIa-
pupyemoii nenu cran npoektr BCM Mocksa—
Cankr-IletepOypr, pu 3TOM pa3phIB € IPOSKTOM
CTPOUTENLCTBA XkKeNe3HO! noporu ao Ilepcuacko-
TO 3aJIMBa MUHUMAJICH.

O0a mpoeKTa HaWIyqIIUM 00pa3oM COOTBET-
CTBYIOT IBYEAMHOM 1ienu «Paseumue mparcnopm-
HOIUL cuCmeMbl 8 UHIMEPecax He3a6UCUMOU IKOHO-
MUKU U epasxcoan cmparvly: poekT BCM —
B YacCTH 00CCIICYCHHSI TEXHOIIOTIECKOTO CyBepe-
HHTETa, KOJIOTHH U TIOBBINIEHHUsT MOOMIBHOCTH
rpak/iaH, MPOEeKT >kene3Hon poporu 1o Iepeua-
CKOT'O 3aJIMBa — B 9aCTH 00ECTICYEHHS TCOTIONUTH-
YECKHX JIONTOCPOYHBIX 3a/1ad.

[Ipu yTOYHEHUH LEAN — HANpUMEp, IPH
CMEIIEHNH Beca KPUTEPUEB B CTOPOHY HCKIIIO-
YUTEILHO TeONOIUTHIECKONH COCTABISIONIEH,
MPOEKT JKelle3HoH moporu 10 benmep-Abbaca
ctay 061 mobeuTeneM oTOopa 1o MpeCTaBICH-
HOM Moxenn. W, HA00OpOT, — MPH pOCTE Beca
«COLMANIBHBIX) TOKa3aTelIei IpH CABUTE TPHO-
PHUTETOB B TIOJIb3Y MTOBBIIICHNS KaUECTBa racca-
JKHPCKHUX YCIyT B cTpaHe, nepesec BCM Obun
OBl 3HAUUTEIIEH.

® Mwup TpaHcnopTa. 2023.

B pamkax uccnenoBaHus pacCMOTPEHBI pas-
JIMYHBIE METOBI TOAICPIKKU IPHHATHS PEIleHHI
B pamkax cucteM A3B u MKA. Ilpoananusupo-
BaHa BO3MOXKHOCTh npuMeHeHust MAU Ha koH-
KpPETHOM IIpUMEpE.

Yepes dopmanu3aiiigio KpuTepueB otoopa
B paMKax JeKJIapupyeMoi el yAajIoch JOKa-
3aTh MPUMEHUMOCTh aJJalITHPOBAHHOTO METOJIA
aHalli3a Uepapxuil s 1esjaeu onpenerseHus
MIPUOPUTETOB TPAHCIIOPTHOM MOTUTUKH.

[TongpITOXKMBask CpaBHEHHE METOJIOB OIICHKH
IIPOEKTOB, CIEAYyEeT OTMETUTh, uTo A3B mpeny-
CMaTpHUBAET CTPOTHE MPOLEAYPHI OLIEHKHU, B TO
Bpemsi kak metoabl MKA 6a3upyrorcst Ha JKc-
NIEPTHOM OLIEHKE M MeHee (opMau30BaHHBIX
KPUTEPHSIX, YTO NaET aHATUTHUKAM IIPH UCTIONb-
30BaHnl MKA 0THOCHTENTLHO OOJIBLIYIO CTENEHb
CBOOO/IBI TIPH ITPOBEICHUH OLIEHKH.

IIpu 3TOM mpeacTaBisieTcs, 4To, Kak U yKa-
3aHO B MCXOIHOW TUIOTe3€ MUCCIEeI0BAHUS, BbI-
0Op KOHKPETHOTO MHCTPYMEHTAapHsl OLICHKU
IIPOEKTOB JI0JDKEH OCHOBBIBATHCSI Ha Crieln(pHKe
TOTO WJIM MHOTO MPOEKTa, a TAaKXKe ero ajbTep-
HatuB. OYEBHUIIHO, YTO BO BHUMAaHHUE JIOJIKHBI
MIPUHUMATKCS U (JaKTOPBI HATNYUS OOBEKTHBHBIX
CPEZCTB aHAJIM3a [IPOCKTOB — B TOM YHCJIE TAKUX,
KaK TPaHCIIOPTHO-3KOHOMUYECK Uit Oaanc [22].

CoueTaHne pa3IUYHBIX METOJOB OLICHKH
IIPOEKTOB BKYIIE ¢ YETKOM IIOCTAHOBKOM Lieel

Tadauna 4
HToroBblii pe3y1bTaT NONAPHBIX CPABHEHHIT
M B3BeLIMBAHUs NpoekToB o MAU
[paspaboTano aBTOpOM]

AJnbTepHaTUBa IIpuopurer
Tpacca xy6ra—Coun 0,1223
JKene3sHOTOPOXKHBIIT IPOESKT 0,3662
Jlepbent—bennep-AbGac

Tpacca «Mepuauan» 0,1443
BCM MockBa—Cankr-IletepOypr 0,3673

o 1 (104). C. 32-39
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u hopMHUpOBaHHEM aJIMUHUCTPATHBHBIX MPO-
Lenyp AJs paH)XUPOBAHUS MEPCHEKTHUBHBIX
MIPOEKTOB Pa3BUTHI TPAHCIIOPTHOM HHPPACTPYK-
TYPBI SIBIISIIOTCS KITFOYEBBIMU (DAKTOpaMH MOBBI-
LIEHUS KayecTBa pealu3aliu TPaHCIOPTHOMH
TIOJIUTUKH.
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Tan YXKAH

AHHOTALIUA

B cmambe aHanusupyemcsi xapakmep mpaHCnopmHbIX
omHoweHul mexdy Poccueli u Kumaem ¢ uenbko ebiseneHus
OCHO8HbIX MEeHAEHYUU U NPO2HO308 OMHOCUMESBHO pa3sumusi
compyOHu4ecmea Mex0dy 0gymsi cmpaHamMu 8 3moll ceepe.

Mpusodumces kpamkuli 3KCKypC 8 ucmopuro 83aumodelicmeust
napmHepos, K/4as CMpoumesTscmeo Mazucmpanel, Komopbie
NOCATYXUNU NOBbILIEHUIO 3¢hchekmusHOCMU nymeli COOOLEHUSI.

AKUeHm npu aHanue nepcnekmug eiaemcs Ha CoBepWEH-
CMB0BaHUEe MpaH3UMHbIX Mapwpymos 8 pamkax npoekmos « OOuH
nosic — 00uH nyme», «BocmouHbili nonueow». lNpusodumces uH-
¢hopmayusi 0 cmpoumenbcmee HO8bIX U ModepHu3ayuu Oel-
CMBYIOWUX Xee3HOO0POXHbIX Masucmparneli ¢ npuseyeHuem
Kumalickozo U pocculickoeo UHBECMUPOBaHUs, 8KIKOYas MoCm
yepe3 peky Amyp, Kepakckuli moHHenb, pa3sumue mpaH3umHo20
coobujeHus Yepes Kasaxcmarn u Moreonuro. Modyépkusaemces
POITb mpaHcnopmHo2o coobueHust 0ns aghchekmusHo2o compyo-
Huyecmea 8 3Hepaemuyeckoll obnacmu.

nepesosku, Kumatcko-poccutickue mpaHcnopMHbIe C8s3U.

Mup tpaHcnopra. 2023. T. 21. Ne 1 (104). C. 40-48

TeHaeHUUN pa3BUTUA KNTAUCKO-POCCUMCKMNX
OTHOLIEHUN B chepe Xene3HOA0POXKHOro
TpaHcnopTa

OAO I'pynna xomnanuii «Ilepaviti Kumaickuii Jcene3HoO0POICHBLIL NPOEKMHO-
usvlckamenvekuil uncmumymy, Cuans, nposunyus [lsnocu, Kumaiickas Hapoouas

B cmambe paccmampugaromes dsa muna nepeso3ok —
epy3osble U naccaxupckue. B oboux cnydasx Habmodaemcs
cmabunbHbIl pocm e3aumodelicmeusi, NOCKOMbKY 8 ciyyae
¢ epy3080Li mpaHchopmuposKol napmHépcmeo 651a2omeopHo
Ccka3bigaemcs Ha IHepeemuyeckol UHmeapayuu, 8 mo epems
Kak 3¢hhekmugHOCMb NaccaxupcKoli noeucmuku 0emepmMuHu-
pyemcs xene3HodopoxHoU ces3bio Mexdy eopodamu Poccuu
u Kumas.

Ommeyaemcsi compyOHU4ECMB0 POCCULICKUX U KUMaUCKUX
KoMnaHull 8 cghepe nepedosbix mexHonoaull u uHgeecmuyul
8 06racmu 8bICOKOCKOPOCMHO20 Xene3Ho000POXHO20 mpaHc-
nopma.

[lenaemcs 861800 0 83aUM08bI1200HOM Xapakmepe U nepcnex-
musHOCMU yKpenneHusi compydHudecmea e cghepe Kene3Hooo-
POXHO20 MpaHCNopma, €20 POU 8 Pa3sUMUU PeaUoHa U MpaHc-
nopmHoU UHghpacmpykmyphbl, @ makxe 8 ysenudeHuu obbéma
2py308bIX U NACCAXUPCKUX NEPEBO3OK.

Knoyesble crioga: xene3Ho00pOXHbII mpaHenopm, 1o2ucmuka, mpaHcNopmHas UH(bpacmpykmypa, epy308bie U Naccaxupckue

Lns uumuposaHusi: TaH YxaH. TeHOeHyuU pa3gumust Kumaticko-pocculickux OmHoLweHu( 8 cchepe xenesHodopoxHo20 mpaHcnopma
// Mup mparcnopma. 2023. T. 21. Ne 1 (104). C. 40-48. DOI: https.//doi.org/10.30932/1992-3252-2023-21-1-5.

MonHb I mekecm cmambu Ha aH2nulickoM s3bike ny6nukyemcs 60 mopoll Yacmu 0aHHO20 8bINycKa.
The full text of the article in English is published in the second part of the issue.

® © TaH YxaH, 202



BBEOEHUE

HecMmortpst Ha TO, 4TO B HCTOPHH B3aHMOOT-
Homenuit Kurtas u Poccun nmenu Mecto pasHsie
MIePUOJIBI KaK MOIBEMA, TaK U yraaka, B X XI Be-
Ke OHU MIePEeKUBAIOT ONPEAETIEHHO JTydIINI ATan
B cBoel uctopuu. 1 B 3TOM 1u1aHe OHUMaHUE
HCTOPUH ABJISIETCA KIIIOYEBBIM B IPOTHO3HPOBA-
HUU JTaNbHEHIINX MyTeil B3auMo/1eiiCcTBHUS.

Bauny pacnonoxeHusi 3KOHOMHUUECKUX U TI0-
nuTHYecKux neHTpoB Poccun u Kuras Ha 3Ha-
YHUTEJIILHOM reorpaduieckom yIajaeHuu ApyT OT
Jpyra, OTHOLICHUS B cepe TpaHCIopTa SIBIIs-
FOTCS KITIOYEBBIMU B JIByCTOPOHHEM U MHOTOCTO-
poHHeM napTHEpcTBe. CyXOMyTHBIE apTepUU He
TOJIBKO UTPAJIH KIIFOUEBYIO POJIb Ha 3ape BO3SHUK-
HOBEHHUS JIOTUCTHUECKUX CBSA3€H, HO U MOCIy-
JKUJIM OCHOBOW st ()OPMHUPOBAHHS HOBOH Ia-
PaIUrMbI SKOHOMHUECKON CTAOMIBHOCTH U 0€3-
OTIaCHOCTH PETHOHA.

Ecni 00patuThbest K dTary 3apoxaeHUs JKe-
JIE3HOJJOPOXKHOTO COOOIIECHHSI MEXK/Ty CTpaHaMH,
To B Havane XIX Beka Poccuiickast ummepust Asis
YKPEIUICHHsI CBOETO BIMSHHS B pETHOHE IPUCTY-
MUJIa K CTPOUTENBCTBY «Bennkoro Cudupckoro
[Tytu» — TpaHccHOUPCKOW KENE3HOAOPOKHON
Maructpaian. Ha ToT MOMEHT rpy30BbIe 1 macca-
JKUPCKUE MEPEBO3KU OCYIIECTBIISUINCH Yepe3
tepputoputo Kuras — crpana Obljia BaKHBIM
TPaH3UTHBIM IYHKTOM Ha myTH U3 EBpomnsl
B BocTounyro A3uio U 00patHoO.

Ha py6exe XIX n XX BEeKOB CTPOUTEIHCTBO
Kuraiicko-BocTouHoil xene3Hoit moporu
(KBXX]I) mocnyXuio CTUMYJIOM K Pa3BUTHIO
pernoHa MaHwKypuy, re, HanpuMep, IOMUMO
HH(PACTPYKTYPHOTO CTPOUTENIBCTBA, OBLII OCHO-
BaH ropoj XapouH. Bo Bpemena CoBeTckoro
Coroza cotpyaauuectBo Mmexay Poccueit u Ku-
TaeM B cepe xKeJIe3HOJOPOIKHOTO TPAHCIIOpTa
YKpeIIsu1och. BUIM MOCTPOCHBI HOBBIE TPaHC-
noptHble aprepun. KBXK]I nomyunna passutue
u TpaHcpopMmupoBaiack B YaHuyHb-Xap-
OMHCKYI0 MarucTpajib, KOTOpas COKpaTuia
paccrosiane mexny Bocrounoii Cubupsto u Ce-
Bepo-Bocrounsiv Kuraem.

B HacTosmiee Bpems CTpaHbl akTUBHO pa3BU-
BaIOT COTPYAHUYECTBO B cpepe KeJIe3HOJ0POK-
HOT'O TPAHCIOPTAa, YTO HAXOJUT OTPAKCHHUE
B peajn3allii KPyIHBIX NMPOEKTOB, KOTOpPHIE
CHOCOOCTBYIOT Pa3BUTHIO JKEJIE3HOAOPOKHON
HHOPACTPYKTYPBI U CcO31aHUI0 3(PHEKTUBHBIX
TPaH3UTHBIX MapUIPyTOB MEXIY MapTHEpaMU.
B 37011 cBA3M aKTyaJbHBIM SIBJISETCSI PaCCMOT-
pEeHHE OCHOBHBIX MHUIIMATUB, B paMKaX KOTOPBIX
peanu3yroTcs JOTHCTHUECKUE TPOEKTHI.

®  Mwup TpaHcnopTa. 2023. T.

. Ne 1 (104). C. 40-48

L]envro TaHHOM CTaTHU ABIAETCS TOAPOOHBII
aHanu3 koonepauuu Kuras u Poccun B obnactn
JKEJIE3HONOPOKHON JIOTUCTUKHU. Paccmarpuba-
10TCS TUTAT(OPMBI KaK JUISl AIBYCTOPOHHETO, TaK
U MHOTOCTOPOHHETO COTPYJHUYECTBA, OCHOBHBIE
HMHUILIMATHUBBI, B PAMKaX KOTOPBIX PEaIH3yIOTCs
T€ WY MHBIE JIOTUCTHYECKUE IIPOEKTBHI, Ipea-
raroTcs IPOTHO3BI, KACAIOIIUECS HAIIPABICHUI
pPa3BUTHS KEIE3HOJOPOKHOIO TpaHCIOpTa
B KOHTEKCTE MacCIITaOHBIX I'€ONOIMTHYECKUX
CABWIOB U HOBBIX ITIOOANBHBIX BHI30BOB. Mc-
TI0JIB30BaHbI MeMO00bl SKOHOMHUECKOTO aHAIIN3a,
KOHTEHT-aHaJIn3a HayYHBIX ITyOIMKaIii, KO-J10-
TUYECKHNA METOL.

PE3YNbTATbI

CymiecTByeT HECKOJIBKO MEralpoeKToB, Ha-
NpaBICHHBIX Ha yriyOlieHHe pOCCUHCKO-
KHTaWCKOTO B3aUMOICHCTBHSA B cepe TpaHC-
TIOpTa, B TOM YHCIIE U 110 BOIpOcaM HH(PacTpyK-
TYypHOTO pa3BUTHSL.

Nunuunaruea «OMuH TOSC — OXHUH ITyTh» .,
npeioxkenHas Kuraem B 2013 rony s ykpern-
JIEHWs] SKOHOMHUYECKUX CBS3€H M COTpyAHUYE-
crBa Mexay Kuraem u crpanamu EBpazun
(pa3nuyHbIe acTeKThl MHUIIMATHUBBI MPOAHAIH-
3MpOBaHBI, HAPUMED, B [1-3] 1 Apyrux ncrod-
HHKAX), pacCMaTpUBaeTCst KaK OOJIBIION T€0IKO-
HOMHYECKUH HHPPACTPYKTYPHBIH HPOEKT,
B pamkax kotoporo Poccust n Kuraii geiictByror
B TaHaeMe. OHa U3 KIIIOYEBBIX COCTABIISIOMINX
«IIénkoBoro mytu XXI Beka» — pa3BUTHE XKe-
JIE3HOJOPOXKHOTO TpaHcHopTa. Benercs akTus-
Hast paboTa Ha/l MOJEpHU3AINEH U CTPOUTEIb-
CTBOM HOBBIX JKE€JIE3HOJOPOKHBIX MATUCTpAIEH,
KOTOpBIE CBSI3BIBAIOT CTPAHBI U 00ECIEUNBAIOT
TpaH3UTHbIE MapLIPyThHl A1 Tpy30B u3 Kuras
B EBpony 1 o6parno. Kpome toro, Kuraii aktis-
HO MHBECTHPYET pa3BUTHE TPAHCIIOPTHOM HH(]-
pacTpykTypsl B Poccun, criocoOcTBys mosiBite-
HUIO JKEJIE3HBIX 10POT, HOPTOB U JOTUCTHYECKHUX
xaboB.

PazBuTHe poccHiiCKO-KUTaWCKUX OTHOLIEHUI
UTPaeT BaXHYIO POJib B PeaU3alliM MONUTHKY,
KOTOPYIO MO>KHO Ha3BaTh «pa3BopoToM Ha BocTok»
n KoTopas Oblia mpemyioxeHa Poccueit emé
B Havasie 10-x rogoB XXI Beka. JlaHHas nHUIIAA-
THBA PAcCMAaTPHUBAETCS KaK OTBETHAsl peaKlus
Ha YBEJIMYEHHE PUCKOB, BBI3BAHHBIX HEAPYXKeE-
CTBEHHOU MOJUTHUKOHN €BPONENCKUX NAapTHEPOB

! Belt and Road Initiative. The World Bank. [Dnekr-
pouHsIii pecypc]: https://www.worldbank.org/en/topic/
regional-integration/brief/belt-and-road-initiative. Joctyn
20.02.2023.

T3aH YxaH. TeHAeHLMN pa3sBUTUA KUTaUCKO-POCCUNCKUX OTHOLLEHUN B cchepe Xene3HOA0POXKHOro
TpaHcnopTa




B oTHOomieHun Poccuu. IlonuTuka HE TOJIBKO
HarpaBjieHa Ha CHHKEHHE 3aBUCHMOCTH OT €B-
poIIeiicKuX CTpaH, HO ¥ Ha YKpEIUIEHHE COTPY/I-
HuuectBa Poccuu ¢ azmarckumu U Tuxookean-
CKMMH CTpaHaMH, B TOM uucie — ¢ Kuraem.
Kuraii BeIcTynaeT B kauecTBe KIIFOUEBOIO MapT-
HEpa Poccuu B pamkax naHHod nonutuku. O6e
CTpaHbl NPUIEPKUBAIOTCS IPUHIIMIIOB MYJIBTH-
MOJIIPHOCTH, CIIPABE/JIMBOCTH U B3aUMOBBITO/I-
HOTO COTPY/IHUYECTBA, PeasIn3ysi UX MOCPea-
CTBOM aKTHBHOI'O COTPYJIHUYECTBA B Pa3IMUHBIX
CEKTOpax.

B pamkax qansbIx nmpoextoB Poccust u Kuraii
AKTHBHO Pa3BHBAIOT JIByCTOPOHHHE TPAHCIIOPT-
HBIE CBSI3U U JIOTUCTUYECKYI0 UHPACTPYKTYpY,
YTO BKJIIOYAET CTPOUTEIHCTBO HOBBIX HKEJIE3HO-
JIOPOKHBIX MarucTpalieid, pa3BUTHE HOPTOB,
MOJIEPHU3ALIUIO TPAHCIIOPTHBIX KOMMYHHKAIMN
Y CO3JJaHuE TPAH3UTHBIX KOPHJOPOB ISl IPY30-
BOTO M MACCaXUPCKOro TpaHcropra. PasBurue
IyTel COOOLIEHHS [T03BOJISIET OONErYUTh PEKUM
TOPTOBJIM MEXIly CTpaHaMH M B3aUMHBIX HHBeE-
CTUIMHA U obecrieunBaeT Oosee 3¢ (heKTUBHOE
TPAHCIIOPTHOE COOOIIEHHE.

Tak, B 2022 romy ObLIO 3aBEPIICHO CTPOH-
TEJILCTBO KEJIE3HOIOPOKHOTO MOCTA Yepe3 PEeKy
Awmyp. [Ipoekr peann3oBaH B paMKax MexXIpa-
BUTEJILCTBEHHOTO corameHus depe3 Poccuii-
cko-Kuraiickuii MFHBECTUIIMOHHBIN (POH]T, OCHOB-
HBIMH JONBLIUKaMH ITpoekTa Taoke ctanu OAO
«Poccuiickue xeneszHsie goporu» u BOB.JIB
(56,25 %, 25 % wu 18,75 % COOTBETCTBEHHO).
OO0t 00bEM HHBeCTHIIUIN TPeBbICII 10 MIIp
pyoueii. JIonoJHUTEIbHO OBLIM MOCTPOCHBI
MObE3THBIC KeJIe3HONOPOXKHBIE ITyTH B EBpeii-
CKOM aBTOHOMHOM OKpyre?. MakcumasbHas
MPOITYCKHAsl CIIOCOOHOCTH HKEJIE3HOJOPOKHON
apTepHH COCTaBISAET A0 24 MIIH TOHH I'py30B
B 1ol B 00€ CTOPOHBI> 4,

B uenom pa3zBuTre poccHilCKO-KUTAaHCKUX
OTHOILEHUI CIIOCOOCTBYET YKPEIICHHIO KO-
HOMHUYECKOTO U MOJIUTUYECKOTO COTPYAHUYE-

2 B Poccun OTKPBUIH TIEPBbIi TPAHCTPAHUYHBIN JKEJIE3HOI0-
poxxusIit MocT B Kuraii // A «PYA HoBoctny, 27.04.2022.
[Dnexrponnsrit pecypc]: https://company.rzd.ru/ru/9401/
page/78314?7id=202297. loctyn 20.02.2023.

% IloraeBa K. Ha Amype 3aBepiumiy camblii MacuraGHbIi
noaroctpoii // «BegomocTuy. [DnekTpoHHBIH pecypc]:
https://www.vedomosti.ru/business/articles/2022/04/27/
920079-na-amure-zavershili. loctyn 20.02.2023.

4 ERAI — Eurasian Rail Index Alliance. O630p. Hos0ps
2022 rona. EBpasuiickuii .. MapuIpyT: NEPCIEKTUBbI
pacimpenus skcropra u3 Poccun B Kutail. [OnekrpoHHbIi
pecypc]: https://index1520.com/upload/medialibrary/c7e/
ijppl258ghzgmnkjwd16gntfOqbrnjii/221218_OTLK_Rus.
pdf. loctyn 20.02.2023.

® Mwup TpaHcnopTa. 2023.

CTBa BCETO €BPA3UIICKOr0 PErMOHa, CO3AAHHUI0
YCTOMYMBOM U BA3UMOBBITOHOM MapTHEPCKOM
CBsI3U IS 00CCIICUeHHS MUPA, CTA0UIBHOCTH
U IPOLIBETaHUs. B KOHTEKCTE COTPYAHHYECTBA
Poccun u Kutas B cdepe TpaHcrmopTra CTOUT
BBIJICIUTh JIBa OCHOBHBIX BHJA >KEJIE3HOI0-
POXXHBIX TIEPEBO30K: TPY30BbIE U MACCAKUP-
ckue. KiroueBbie mepCcrneKTUBL B3aUMO/ICH-
CTBHSI B BOTIPOCAX IKCILTyaTal[uU U CTPOUTENb-
CTBa KEJE3HOJOPOXKHBIX MYyTEH BKIIOYAIOT
pa3Hble acTeKTHI.

I'py3oBbIe nepeBo3KH

TpanunuoHHo cepa rpy30nepeBo30K B OT-
HomeHusix Poccun n Kuras 3aHumaer BuIHOE
MecTro. Pa3BuTue MapuipyToB W TpaH3UTHBIX
KOPHZOPOB MEX/Y JIBYMsI CTPAaHAMH IPEI0CTaB-
JISIET BO3MOKHOCTH HE TOJIBKO JJisi Ooree 3¢-
(EeKTHBHOI 1OCTaBKH I'PY30B, HO U YKPEIUIIET
BCECTOPOHHEE MapTHEPCTBO JBYX CTPaH. DKO-
HOMUUecKas Molib Kuras genaer ero oqHuM U3
KPYIHEHITNX MOTPeOUTENe 3HEPropecypcos,
a Poccust o0OnasaeT X OrpOMHBIMHU 3arlacamH.
JlaHHas B3aMM0O3aBUCHUMOCTH O0YyCIIaBIMBAET
HaJINYHE JOJITOCPOUHBIX JIOTOBOPOB HA IIOCTAB-
Ky DHEPreTHYECKHUX PEeCypcoB — yIiisi, HeTH
U Ta3a. DKCIOPT POCCUHCKUX IHEPTETHYECKUX
pecypcoB B Kutaii u UMIIOpPT KUTAaHCKUX TOBa-
poB B Poccuto 1o xene3Hoii gopore o0aanaoT
OOJBIINM MOTEHIMAJIOM JUJIsl JabHEUIIero
pa3Butus. CTpaHbl MPOAOIDKAIOT Pa3BUBATh
HHOPACTPYKTYPY KEIE3HONOPOKHBIX MyTEH
JUISL yIy4IIeHHUs] TPY30BBIX NepeBo3ok. Co-
BMECTHas JKCIUTyaTalus, MOJEpHU3aALHs
U CTPOUTENBCTBO HOBBIX JKEIE3HOJOPOKHBIX
MarucTpajiei CrocoOCTBYIOT CHHIKEHHUIO Bpe-
MEHHU M 3aTpaT Ha JOCTaBKYy TPy30B MEXIY
JBYMsI TapTHEPAMHU, YTO CTUMYJIHPYET 0000~
HBIH POCT SKOHOMHK, a TaKXe CIIOCOOCTBYIOT
CHIDKEHHIO PHCKOB IPH COOSX B LIEMOYKaX I10-
CTaBOK.

Poccust — oquH M3 KPYNMHEWIINX MHUPOBBIX
MIPOU3BOJUTENECH U dKCHIOpTepoB yris. Kurait,
XK€ SIBJISAETCS OIHUM U3 KPYIHEHIINX MoTpeOu-
TeJiell JaHHOTO HYHEPreTHYECcKOro pecypca.
Mex 1y ABYMsI CTpaHaMH CYILECTBYET aKTUBHBIN
MIOTOK JKEJIe3HOJOPOXKHBIX MEPEBO30K pecypca.
VYrob 0CTaBISETCs U3 POCCUICKUX PETHOHOB —
Ky306acca u 3abaiikaiibsi — B KUTaiiCKHE MOPTHI
1 Ha DHepreTudeckue npeanpusitus. Kpome yrs
u pyasl, Mexay Poccueit u Kutaem taxxe ocy-
LIECTBIISIIOTCS] IEPEBO3KH JIPYTUX PECYPCOB,
Hanpumep, Jieca u Hedtu. Poccuiickuii nec
9KCIIOPTUPYETCST JUIsl UCIOJIb30BaHUS B CTPOU-

o 1 (104). C. 40-48

T3H YxaH. TeHAeHLMN pa3sBUTUA KMTaUCKO-POCCUNCKNX OTHOLLEHUM B cdhepe XKene3HO40POXKHOro

TpaHcrnopTa




Puc. 1. JaHHble no 06bEMy KOHMeLHePHbIX NEePeso3ok U 4Yucy omnpaesneHuli noezdoe no Mapwpymy Kumaii-Eepona-Kumadi [9].

TEJIECTBE U IPOU3BOJICTBE, @ HE(TH TOCTABIISCT-
Cs1 KOMITAaHHSIM JJIs1 00€CIIeYEeHUs SHEepreTHye-
cKoro crpoca. [IepeBo3KH 3HEPreTHYECKUX pe-
cypcoB mexay Poccueit u Kurtaem siBistitorcs
Ba)KHOHM COCTaBISAIOLIEH TOPTrOBO-3KOHOMH-
YECKOTO COTPYAHHYECTBA MEXIy CTpaHaMH.
Kene3sHOMOpOXKHBIE IMyTH WUTPAIOT 3HAYNUTEIh-
HYIO pOJIb B 00ecIedeHUH HaA&KHON U 3P dek-
THUBHOM JTOCTaBKH TPYy30B, YTO MOJOKHTEIHEHO
CKa3bIBAETCSl HA SKOHOMHUYECKON HHTETpannuu
1 pa3BUTHH B PETHOHE.

IMocme oxornuanwns nmannemrn Covid-19 mpo-
W30 3HAUYNTENbHBIE U3MEHEHUS B cdepe
MHPOBOH JIOTHCTHKH M TpaHcropTa. CTOUT OT-
METHTh PE3KUI POCT MOTOKA rpy30B u3 Kwuras
B Poccuio mocie cnana nepuoaa maHIEeMUH.
JlaHHBIH ()eHOMEH MOXKHO OOBSICHUTD YBEITNINB-
IIAMCS CIIPOCOM Ha MyJIBTHMO/IATTbHBIC TTEPEBO3-
KM, KOTOPBIE BKJIIOYAIOT KEJIC3HOIOPOKHBIE,
ABTOMOOMIIBHBIE 1 MOPCKHE ITyTH.

Poct wacToTel oTIIpaBneHHUs KOHTEIHEPHBIX
1moe3/10B 1 00bEMOB MEPBO30K Ha MapHIpyTax
s epuoga 2011-2016 rr. ObuT MpoaHANTH3H-
poBaH aBTOpamu Jokiaaa [9].
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Poct npopormkacst ¥ B MOCIEAYIONIHE TOBI.
Mo gamaeiM AO «UK «PXI-UuBect» ®,
B 2020 romy oH ga)e MPEBBICHI IIPOTHO3UPOBaB-
muecs aBropamu (puc. 1 [9]) 06pémbI 1 ocTUT
550,8 te1c. TEU (puc. 2).

Hapymenns riemo4yex mocTaBok, BEI3BaHHBIC
naaaemueit Covid-19, BBIHYUIIN CTpaHbl HHTEH-
cu(UIMpPOBaTh pa3BUTHE TPAHCTIOPTHOH HH(Pa-
CTPYKTYpHL. Bplmensercss Takxe TeHIEHIUA
K TUBepcr(UKALIY HAIPABICHUH HOBBIX Iy TeH
coobmernii. Tak, B paMkax HHUTIHATHBEI «OIuH
TI0SIC — OZIMH ITyTh) PEATU3YETCSI CTPOUTEIHCTBO
HECKOJIBKO TPAHCTIOPTHBIX KOPHIOPOB.

COBOKYITHBIM PE3yJIbTaTOM TAaKOTO B3aHMO-
IEUCTBUS CIYyKHT TO, 4TO M0 JaHHEIM OAO
«PX/I» 2022 rox cTax peKOpAHBIM MO 00bEMY
JKEJIE3HOAOPOXKHBIX TEPEBO30K, a 33 IIEpPBbIC
Mmecsbl 2023 roma 00bEM MEpeBO30K B HATIPAB-

5 JluHaMKKa JKeJIe3HOJOPOKHBIX KOHTEHHEPHBIX MIEPEBO30K
cTpaH npocTpancTBa 1520 B coobmenun Kuraii—Espo-
na—Kwuraii, Teic. TEU. Ananutuka AO «PXKI-UuBect»
crnenuanbHo ans Gopyma PRO//IBUXKEHMUE.1520.
[Onexrponustii pecypc]: https:/gudok.ru/Ananutuka_Me-
s ayHapojasie TpancriopraeieKopunoper PXK/I-MuBect.pdf.
Joctyn 21.02.2023.
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Puc. 2. JuHamuKa xene3Ho00POXHbIX KOHMelHepHbIX Nepeeo30k cmpaH npocmpaHcmea 1520 e coobweHuu Kumaii-Eepona-Kumat,
mbic. TEU’. UcmoyHuk: OaHHbIe OpaaHu3ayuu compydHuyecmea xenesHbix dopoe, aHanus AO «PX[-Ureecmy.

neany Kutas momomHUTENsHO BEIpoC Ha 85 %
[0 CPAaBHEHHUIO C aHAJOTHYHBIM NEPUOIOM
npomnwioro roga. Tak B 2022 romy yganocs J0-
cTi4b 00bEMa B 123 MJIH TOHH TPY30B, a 3a sH-
Bapb—henpaib 2023 roga — 26,9 mus ToHH®. [Tpn
COXpaHEHUHU TEKYIIUX TEMIOB, 00bEM MOXKET
coCTaBUTh 10 160 MIIH TOHH.

ToBops 0 mepcreKTUBax pPa3BUTUS JAHHOTO
CEKTOPa, CTOUT YIOMSHYTH BaXXHOCTh HE TOIBKO
MIPSIMOTO TPAHCTPAHUYHOTO cooOIIeHus Poccus—
Kurait, B TOM 4uciie peKOHCTPYKIHUU U CTPOH-
TEJIbCTBA JIOIOJHUTEIbHBIX HOBBIX JKEJIC3HOI0-
POXHBIX ITYHKTOB IIpoIycka Ha rpanune Poccun
1 KHP (manpumep, 3abaiikanbck’), HO U B3au-
MOJEHCTBUE Yepe3 TPaH3UTHBIE KOPUIOPHI
Monromun 1 Kazaxcrana, Hanpumep, CTpOUTEIb-
CTBO TPETHETO ITyHKTA MPOITyCKa Ha KUTAHCKO-
Ka3aXCTaHCKOM I'PaHUILIE C NIPUMBIKAIOIIECH XKe-
JIe3HOMOPOXKHOM THHUEH Asroz—baxTei®.

IMaccaxxupckue nepeBo3Ku

B nanHoli cepe coTpyaHHYECTBA MEXKIY
Poccueit u Kutaem nmeeT MecTo akTUBHOE pasz-
BUTHE, TTOCKOJIBKY IaCCaKMPCKHUE I0€371a CBsI-
3BIBAIOT ropozia o0enx CTpaH M 00eCIeunBaIoT
koM(poprabenbHoe U ynoOHOE mepeMelleHne
JIojel. YcuneHrne NapTHEPCKUX OTHOUIEHUU
B JIAHHOW 00JIACTH MPEAOCTABISET OOIbIIE BO3-
MO>KHOCTEH JUIsl pa3BUTHA TypU3Ma U MEXKTyHa-
POIHBIX NEPEeBO30K. B paMkax cTpouTenbcTBa

5 PXKJ] 3auKcHpOBaIn POCT MEPEBO30K IPY30B MEKIY
Poccueit u KHP Ha 85 % c nHavana roma // A «IIpaiim».
[Dnexrponnsrit pecypc]: https://company.rzd.ru/ru/9401/
page/78314?id=208617. [O6HOB1EHO]. JocTyn 21.03.2023.

7 KpynHeiumuii xKene3HoH0pOKHbIN ITyHKT MPOIyCKa Ha
rpanune ¢ Kuraem oTkpsIT B 3abalikaabCke MOCIE PEKOH-
CTpyKUHH. [DnekTpoHHBI pecypc]: https:/mintrans.gov.ru/
press-center/news/10223. Toctyn 20.02.2023.

§ PXK/I nmpopaGarsIBaroT CO3/1aHHEe HOBBIX ITyHKTOB IPOITY-
cka Ha rpanwuie ¢ Kuraem // «uaTEephaKcy. [DneKTpoHHbIi
pecypc]: https://www.interfax.ru/russia/874657. doctyn
21.02.2023.
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HOBBIX JKEJIE3HONOPOXKHBIX Marucrpaiei 1 Mo-
JEepHU3AINN CYIIECTBYIOIUX MapiipyToB Poc-
cust u Kurait npogomkator ymy4mars HHpa-
CTPYKTYpY Ul JIOTUCTUKH I1aCCaKMPOIEPEBO-
30K, YTO BKIIFO4YAET Pa3pabOTKy IPOEKTOB HOBBIX
BBICOKOCKOPOCTHBIX XKEJIE3HBIX JJOPOT, YiIydIlie-
HUE YCJIOBHH koM(popTa U OE30MaCHOCTH IS
naccaxupos. llepcnekTuBel B3auMoneucTBuUs
B BOIIPOCAX JKCIUIyaTallUd U CTPOUTEIHCTBA
JKEJIE3HOAOPOXKHBIX myTeil mexay Poccuei
n Kuraem B rpy30BBIX U MACCAXKUPCKUX Iepe-
BO3Kax 00enIaloT JajabHeHIee pa3BUTHE TPAHC-
IIOPTHOTO COTPYIHHYECTBA, OOJIIETYEHHE TpaH-
3WTAa U NOBBIIIeHHE Y(P(HEKTUBHOCTH NIepeMellle-
HUSI TACCAXXUPOB M TPY30B MEXIy IByMs CTpa-
HaMH.

IMangemust Covid-19 BHECIa HEKOTOPBIE KOP-
PEKTHBBI B IMHAMUKY Pa3BUTHSI JKEIIE3HOIOPOXK-
HBIX [1IEPEBO30K. Peann3anys NONUTUKY «HYJIEBOU
TEPIUMOCTH» B Kau€CTBE OI'PaHUYHTEIbHOH
SMUAEMHOIOTUUECKON MEPhl HECKOJIBKO 3aMe[-
JIMJIa TEMITbl SKOHOMHYECKOTo pa3Butus Kuras.
3akpbITHE TPaHUIl OTPA3HIOCH M Ha 00BEMax
MIACCaKUPCKUX U IPY30BBIX IIEPEBO30K, BBI3BAIIO
nx cHwxeHue. K npumepy, BBULy HaIM4IHs Orpa-
HUYUTEIIBHBIX Mep, MOCT Yepe3 peKy AMyp Obl1
OTKPBIT TOIBKO B 2022 101y, XOTS €T0 CTPOUTENb-
cTBO OBLIO 3aBepiieHo emé B 2019 romy.

MHOrocTOopoHHEe COTPYIHHYECTBO
IlepceKTUBHBIM ABISAETCA JallbHEHIIEe
conpspkenue ycwuid Poccun u Kutas, B gact-
HOCTH, B chepe KeJIe3HOIOPOKHOTO TPAHCIIOpTa,
B (opMaTe MEXIYHAPOIHBIX OPraHU3ALMMU.
Hawubonee npumedaTesbHO PaCIIMPEHUE TaKOH
peruoHanabHON opranu3anuy, kak [lanxaickas
opranuzanys corpygHudectsa. IIpusneucHue
HOBBIX IApTHEPOB, TakuX Kak Ilakucran u Mpan,
CIOCOOCTBYIOT YKPEMJICHHIO KHTaHCKO-poc-
CUICKHX OTHOILLIEHUI HE TOJIBKO B JBYCTOPOH-
HEeM, HO ¥ B MHOTOCTOPOHHEM ¢opmare. ITo
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00yClIaBIMBaETCsl MOBBILICHUEM pENyTalHuU
OpraHM3aluu, UJICHHBIMU BIOXHOBUTEISIMU
KOTOpO# ObLIH, B IEpBYyIO ouepenn, Poccus
u Kurait. Do emié 6opliie yKperuisieT SJKOHOMHU-
YECKYIO U JJOTUCTUYECKYIO O€30M1acCHOCTh BCETo
peruona [10]. CorpymauuecTBO B chepe TpaHc-
1opTa He PacCMaTPHUBAETCs KAK HOBOE SIBJICHUE,
COBMECTHast KOopuHanusl B cepe nHPpacTpyk-
Typsl ycraHoBieHa xaprueit LIIOC, onpenensto-
11ell OCHOBBI IESITEIBEHOCTH OPTaHU3aLUH.

B pamkax peanuzaunu nHUIHATUBB «OUH
nosic — oguH nyTh» KHP akTHBHO yuacTByer
B Pa3IMYHBIX HHPPACTPYKTYPHBIX ITPOEKTaX HE
TOIBKO B Poccun, HO 1 B MOHTOIMH U Y30€KH-
CTaHe, C LENIbI0 YBEIWYEHUs] U CTabWiIn3aiun
notoka ToBapoB u3 Kutas B EBpomy. JlaHHbIE
MIPOEKTHI OCYLIECTBIISIOTCS Ul AuBepcudrKa-
LIMH PHIHKOB COBITA U CHU)KEHHUSI PUCKOB, a TaK-
e NIl Pa3BUTHsI TPAHCHOPTHBIX KOPUAOPOB
Y TIOBBILIECHUS 3P ()EKTUBHOCTH TOPTOBIIH MEXKILY
Kutaem n EBponoii. HexoTopsie kutalickue
rOCYJapCTBEHHBIE KOPIIOPAIMHU, KOTOPbIE HHBE-
CTUPYIOT B UH(PACTPYKTYpHBIE IPOEKTHI B MOH-
TOJINK ¥ Y30eKucraHe:

1. China Communications Construction
Company (CCCC): oana U3 KpymHEHIINX KH-
TalCKHUX TOCYAapCTBEHHBIX KOMIIAHUH, Crielya-
JIM3UPYIOLIAsICS HA CTPOUTENHCTBE MH(PACTPYK-
Typbl. CCCC aKTHBHO y4aCTBYET B peaiu3aliu
MIPOEKTOB 110 CTPOUTEIBCTBY KEJIE3HBIX J0POT,
JIOPOT, MOCTOB M TIOPTOB B MOHIOJINHU U Y30eKu-
CTaHe, KOTOPBIE CIOCOOCTBYIOT PAa3BUTHIO TPAHC-
MOPTHBIX CBSI3€H U YBEJIMYEHUIO TOBApPOIOTO-
KoB”®.

2. China Railway Group Limited (CREC):
nunep crpouTenbHol chepsl B Kutae, crerua-
JIM3UPYIOLIEHCS HA CTPOUTENILCTBE M IKCILTyaTa-
LMY JKeJIE3HBIX Aopor. Kommanus npuHuMaeT
y4yacTHe B POEKTaX CTPOUTENILCTBA K MOACPHU-
3aLlUH JKeJIe3HBIX JOpor B MoHronuu u Y30eKku-
CTaHe, BKIII0oYas Pa3BUTHE COBMECTHOTO MHBE-
CTHIIMOHHOTO NPOEKTa MO CTPOUTEIbCTBY
TpaHCcHopTHOTO Kopuaopa «Kutait—Monromus—
Poccus».

DUHAHCOBO-/I€HEKHbIE PACYETHI
B HAMOHAJIBLHBIX BAJIIOTAX MEKIY
Poccueii u KHP
Hogble reononuTrueckue peainu TUKTYIOT
HOBBIE TPEH/IBI B JIOTUCTUYECKOM MapTHEPCTRE.

° Tor KpyNMHEHIIMX KUTaHCKUX CTPOUTEIBHBIX KOMIIQHHUN
B Poccun. [Dnexrponnustii pecypce]: https://raspp.ru/business
news/top-chinese-construction-companies-in-russia/. Jloctymn
20.02.2023.
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OCHOBOI1 IOBECTKH SIBJISIETCSI pean3aliysi OJH-
TUKH (PUHAHCOBO-/ICHEKHBIX pacYETOB B HALIHO-
HaJbHBIX BaytoTax [11-15].

Vcnonb3oBaHre HAIIMOHAIBHBIX BAIOT MU
TPaHCHOPTHO-JIOTUCTUYECKUX PAcYETax HE TONb-
KO CIIOCOOCTBYET AMBEPCH(UKAILIMN PUCKOB, HO
u crumynupyet ansrepHaruBable SWIFT ma-
TEXHBIE cucTeMbl. B3anMopacuér mexnay PP
n KHP B HainuoHanbHBIX BalIOTaxX BBIIIEN Ha
CTPYKTYpHO HOBBbIE YPOBHH. Tak, 1o JaHHBIM
MHUHHCTEpCTBa KomMepuuu Kuras, oobéM cre-
sox BHeHel Toprosiau KHP B roansax B 2022 .
BoIpoc Ha 37 % u goctur $1,17 TpiH Witk OKOIIO
17 % ot o01iero o0bEMa BHEIIHETOPTOBBIX CJIe-
10k, Poccuiickas DenepaibHas TaMOKEHHAs
ciryx0a cooOIIaeT, YTo BHEIIHETOPIOBbIH 000-
pot P® B 2022 roxy cocrasua $850,5 mupa.
CornacHo paHHbIM banka Poccuu ot maprta
2023 roma, nond 10aHsA B pacuérax 3a IKCIOPT
B Poccuu Boipocna ¢ 0,5 1o 16 %, a monst py6-
a1 — ¢ 12 1o 34 %™, C aBrycra 2022 r. Poccust
3aHMMAaeT TPEThE MECTO IO HCIOJb30BaHUIO
10aHs B TpaHCIpaHW4HON Toprosie’?, Takum
00pa3oM, KpaTHO YKpEIUIsieTCsl CTpaTernyeckas
0€301acHOCTh 3a CUET CHW)KEHHSI PUCKOB, BbI-
3BaHHBIX BHEIIHUMHU (aKTOPaMH.

Pacuiupenue noreHuaga v ONTUMHU3AIUS
HCII0JIb30BAHUS TPAHCIOPTHOI
HHQPACTPYKTYpPbI

CTpYKTYpPHO CJIOKHUBIIUHCS TTOTOK KOHTEH-
HEPHBIX Ipy30B U3 Kurtast siBnsieTcst oqHOHAIpaBs-
JeHHbIM — B Poccuto. J{ns onTuMHU3auu rpy3o-
MEPEeBO30K CTOUT OOpPAaTUTh BHUMAHHUE Ha
onpenenéHHbie mpobiieMbl. B nepByro odyepens,
Ha KCIOJIb30BaHUE TTOPOKHUX MOE3/I0B IS OT-
npaBku rpy3oB u3 Poccuu. Iloka mpoBo3Has
motHocTh ceTi OAO «PXK ]Iy, Ha B3] aBTOPA,
HEIOCTaTOYHA JJIs1 OTIPABKH MMOPOKHUX MOE3/I0B
JUISL TIOCTEAYIOIIeH 3arpy3Ku B T€X pernoHax
Poccuun, koTopblie moCcTapmsAIOT Ha AKcopT B Ku-
Tail pyAy U Jiec, 4To, B CBOIO Ouepellb, OTpaHu-
YUBAET BO3MOXXHOCTH YBEJIHUYCHHS 00BEMOB

1 O6bEM K0aHEBBIX CIENOK B TPAHCTPAHMYHOM TOProBie
KHP B 2022 rony Beipoc Ha 37 % // UTAP-TACC. [Dnekt-
pouHbIii pecypc]: https://tass.ru/ekonomika/16783537.
Joctyn 20.02.2023.

1 Toust roaust B pacyérax no sxkcropry u3 Poccuu B 2022 roxgy
noackoumna ¢ 0,5 % no 16 % // «urepdaxcy. [InekTpoH-
HBII pecypc]: https://www.interfax.ru/business/890332.
Joctym 09.03.2023.

2 Poccust 3aHsi1a TPEThe MECTO IO HCIOIB30BaHHIO F0aHs
B MEKAyHapomHbix pacuérax // PUA «HoBoctmy. [Dnekt-
poHHBIi pecypc]: https://ria.ru/20220819/yuan-1810649090.
html. Toctym 20.02.2023.
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MePEeBO30K U YCIOKHSET 3 (PEKTUBHOE UCTIONb-
30BaHUE HKEJIE3HOJOPOXKHON HHPPACTPYKTYPHI.
To ke OTHOCHTCS M K 3arpy3Ke KOHTEHHEPHBIX
HI0€3/10B.

OnHako npoGieMa oOpaTHOW 3arpy3ku
JIOJDKHA OBITH pellieHa B paMKax peasin3aliu
npoekra «Boctounslit monurony. Tekyiye mpo-
extel OAO «PXX]I» mompasymeBaroT 3aBepiieHue
MmozepHu3aluu Tpanccubupckoii u baiikano-
Amypcxoit gopor. 3a cuéT KOMIUIEKCHOW Mozep-
HU3aIUH JIByX OCHOBHBIX BETOK HPOITYCKHas
CIIOCOOHOCTD KEJIE3HONOPOKHOM CETH JOKHA
YBEJIMYUTHCS OoJiee ueM B ABa pasza, ¢ 75 1o
180 MJIH TOHH, TPAaH3UTHBII KOHTEHHEPOIIOTOK —
B YETHIPE pa3a, OLUIYTUMO COKPATUTCS BpeMs
JIOCTABKH IPY30B 110 XKeJIe3HbIM joporam ™,

Pa3BuTHE BOCTOYHOTO MOJUTOHA UIET
B paMKax peaju3aluy HallHOHAJIbHOTO IPOEKTa
«KoMIuteKCHBIH M1aH MOZICPHU3ALIUH U PACIIH-
peHus MarucTpajJbHOH MHPACTPYKTYPBI»
(KIIMN) . TlepBbIM IOCTHXEHHEM TaHHOTO
poeKTa ObUI0 OTKphITHE balikaibcKoro TOHHE-
a1 BocrouHo-CuOupcKol Kene3HOW N0poru
B utoiie 2021 roga's. Bropoii aTarl o co3aanuio
BocTo4yHOTO MOJIMTOHA JTOJKEH 3aBEPIIUTHCS
B 2024 rogy OKOHYaHHEM CTPOUTENIECTBA HOBO-
ro JAByXITyTHOro Kepakckoro ToHHeNs Ha nepe-
roHe KoBanu—Ynbpy4bH, 4TO NO3BOJIUT yBEIH-
YHUTh CKOPOCTH JBMXKEHHS I0€3710B U MPOITYCK-
HYIO CIIOCOOHOCTP Ha 3a0aliKajIbCKOM y4yacTKe
Tpanccuba. sl mMOBBILIEHHUS TPOMYCKHOU
CHOCOOHOCTH BaXkHe#1Iero y3ia Ha Bocrounom
MoJHUroHe B XabapoBCKOM Kpae HayaTro CTPOH-
TEJIBCTBO TPETHET0 IyTH Ha meperone Xabda-
poBck 1-Xabaposck 11 /lanbHeBoCTOUHOI *Ke-
ne3Hoi goporu. Ero npoTssk€HHOCTh COCTABUT
9,9 kunomerpa’s.

PazBuTHe TpaHCIOPTHON MHQPACTPYKTYPHI
B paMKax JIaHHOTO MPOEKTa UMEET CIIEAYIOLIHe
NperMYyIIeCTBa:

13 Crpoiika XXI Beka // «Tymox». [DnekTpoH-
HBIl pecypc]: https://gudok.ru/newspaper/?
1D=1622859&archive=2022.12.22. Toctyn 20.02.2023.

4 KOMIUTEeKCHBIH TUIaH MOJEPHHU3AINH U PACIIHPEHHUS Ma-
THCTPaIbHONH MHOPACTPYKTYpsl Ha mepuon 1o 2024 roxa.
Pacniopsixenune IpaBurensctBa Poccuiickoit @enepannn
ot 30 cenrsiops 2018 1. Ne 2101-p. [DnexrponHslii pecypc]:
http://static.government.ru/media/files/MUNhgWFddP3UfF
9RJASDWIVxP8zwcB4Y.pdf. Hoctymn 20.02.2023.

> Hossoiit Balikansckuil TOHHeNb OTKpHIT Ha BAMe.
[DnexTponnsiit pecypc]: https://vszd.rzd.ru/ru/1900/
page/104069?id=265010. Joctyn 20.02.2023.

6 Bocrounas mepcnekruBa. Kak Mogepuusanust BAMa
u Tpanccuba u3meHUT xu3Hb B Poccumn. [DnexkTpoH-
HBII pecypc]: https://company.rzd.ru/ru/9401/page/
7831471d=202824. Joctyn 20.02.2023.
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1. YBenuueHue MoTeHIMANA NEPEBO3OK:
HOBBIE BO3MOXKHOCTH JUISL Pa3BUTHUS JKEJIE3HO-
JOPOXHBIX U aBTOMOOMIIBHBIX MEPEBO30K
mexnay Poccueit u Kuraem, cokpanienue Bpe-
MEHH M PacXoi0B Ha JIOCTaBKY I'Py30B H pOCT
rpy30000poTa u 3¢ HEeKTUBHOCTH TPAHCIIOPTH-
POBKH.

2. lHMIIMaTHBBI TTO CTPOUTENHCTBY COBMECT-
HBIX I[EHTPOB IO 00pabOTKE KOHTEHHEPHBIX
rpy30B OyIyT croco0CTBOBATH YIPOILIEHUIO
JIOTHCTHYECKHX MTPOLIECCOB, YCKOPEHUIO IPy30-
BBIX OIEpAIMil U YIYYIICHUIO KOOPIAHMHAIIUU
MEXKIY POCCUHCKUMU M KUTAMCKUMHU TPAHCIIOPT-
HBIMU KOMITAHUSMHU.

3. ConmelicTBUE COTPYIHUYECTBY MEXAY
Poccueit 1 Kutaem B skoOHOMHYECKOH cdepe,
PA3BUTHUIO TOPTOBIIM, UHBECTHIIUN U TYpH3Ma,
YKPEIUICHHIO CBS3€ MEXIY PErHOHAMHU JBYX
CTpaH.

4. Co3anue HOBBIX pabounx mecT. Peanu3a-
s HarmoHansHOTO npoekra KIIMU siBnsiercst
4acThi0 OONBUIOTO MpoekTa «JlocTolHbIi, -
(eKTUBHBIN TPYJ M YCIEIIHOE MPEAIPHHUMA-
TenbCTBON ™M,

B umcne napyrux TpaHCIOPTHBIX MPOCKTOB,
peanuzyembix coBmecTHO Poccueit u Kutaewm,
BBIJIEIISIETCS] TPOEKT BHICOKOCKOPOCTHOM Maru-
crpanu MockBa—Ka3aHb, KOTOPBIH ObLT pa3pa-
0oTaH ¢ y4yacTHeM Jiujepa B 00JIaCTH BBICOKO-
CKOPOCTHBIX KEJI€3HOJOPONKHBIX TEXHOIOTHI —
China Railway Engineering Corporation?'’.
CREC akTHBHO y4acTByeT B pa3paboTke, Mpo-
€KTUPOBaHHUH 1 CTPOUTEIBCTBE BBICOKOCKOPOCT-
HBIX Maructpaneil mo Bcemy mupy. JlaHHbIiI
MIPOEKT IPEAYCMaTpUBAET CTPOUTEIBCTBO BBICO-
KOCKOPOCTHOH KeNe3HOJOPOXKHOM JTMHUU MEKTY
MockBoit 1 Kazanbto, kKoTOpas 3HAYUTEIHHO
COKPATUT BPEeMs MyTEHICCTBHUSI U 00CCICUUT
Oonee 3 peKTUBHOE COSNMHEHHE MEXIY ABYMS
ropoaaMHu.

B pamkax HHHIIMATUBBI 110 TIOCTPOMKE BBICO-
KOCKOPOCTHBIX Maructpaieir MockBa—Kazanb
u MockBa—Cankr-Iletepoypr (BCM «Mockpa—
CII6») Obu1 NpOSIBIIEH MHTEPEC K pean3aliu
JIAaHHOTO TPOEKTa COBMECTHO C KHTaHCKUMHU
KOMITAHUSIMH U BO3MOXHBIM MPUBJICUCHUEM
¢bunancupoBanus 8. OCHOBHAS 1IeITh — CO3/[aHKE

1" Kurail u Poccust cosnanu paGouyr rpymmy mo mpo-
ekty BCM MockBa—Ka3aub. [DneKTpoHHBIH pecypc]:
https://company.rzd.ru/ru/9401/page/78314?id=153444.
Joctym 20.02.2023.

'8 PO u Kurail JOroBOpHINCH COTPYAHHYATH B 0OIacTH
BBICOKOCKOPOCTHOTO KEJIE3HOLOPOKHOTO COOOIICHHS.
[OnexrponnsIii pecypc]: https://company.rzd.ru/ru/9401/
page/78314?1d=122847. loctyn 20.02.2023.
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COBPEMEHHON BBICOKOCKOPOCTHOM KeJIe3HOAO0-
POXKHOM CBSI3U MEXIYy JBYMSI KPYITHBIMH TOpO-
namu Poccuu, 4TO 3HAYUTENBHO YIYYIIHT
TPaHCIIOPTHYIO AOCTYITHOCTb.

YuuThiBasi OOJNBIION ONBIT CTPOUTENHCTBA
u 3xcrutyaranuy BCM B KHP [16], corpyauau-
YEeCTBO C KMTACKUMH KOMIIaHUSIMHU 00ecTieuu-
BaeT JIOCTYH K MEPEeIOBBIM TEXHOJIOTHUSIM B 00-
JIACTH BBICOKOCKOPOCTHOTO YKEJIE3HOIOPOKHOTO
TpaHCIopTa.

[TpoeKThl BBICOKOCKOPOCTHBIX MarucTpaei,
B KOTOPBIX YYaCTBYIOT KHUTAaWCKUE KOMITaHUH,
oTpaxkatoT ctpeminenue Poccun u Kuras x co-
TPYAHUYECTBY B 00JIACTH Pa3BUTHS TPAHCIIOPT-
HOW MHQPACTPYKTYPhl U YIYYIICHHS CBSI3H
MEXy ropojaMu. JTO MO3BOJISET CO3laTh CO-
BpeMeHHbIe ¥ 3 (EeKTHBHbIE TPAHCIOPTHHIE
MarucTpaiu, CrnocoOCTBYIOIIME dCKaJaluu
YPOBHSI SKOHOMHUKH ¥ TIOBBIIIEHHIO MOOHIIBLHO-
CTH JIOJEH.

BbIBOAbI

[lepcrieKTUBBI Pa3BUTUS POCCHUICKO-
KHUTAHCKUX OTHOIICHHI B Cepe KEeIE3HOTOPOK-
HOW JIOTUCTUKH SIBJISIFOTCSI OOHA1EXKUBAIOLIIIMH.
CrouT 00paTuTh BHUMaHHE Ha CleAyolnue
TEHJEHIUH U ITPOTHO3BI:

1. VYBenuuenue rpy3omnoroka. C KaxablM
roJloM HaOJIoaeTcsi poCT MEePEeBO30K KOHTEH-
HEepHBIX I'py30B Mexay Poccueit u Kuraem. 310
CBSI3aHO C POCTOM 3KOHOMHYECKOTO COTPY/IHU-
YeCTBa, yBeJIMYEHHEM TOProBOro 000poTa 1 pac-
LIMPEHUEM B3aMMHON MHBECTUIIMOHHON aKTUB-
HOCTH. YBeJIMYECHHE KOHTEHHEPHBIX I'Py30B
CBUJIETENBCTBYET O PacTylled MoTpedHOCTH
B Han&XHOU U 3((HEeKTUBHON TpPaHCIOPTHOM
JIOTHCTHKE MEXK]y JABYMS CTpaHaMHU.

JanHblii ¢pakTop TpeOyeT cO3MaHus IOMoJI-
HUTEJIBbHBIX KOHTEHHEPHBIX TEPMUHAIIOB 1 HH()-
PACTPYKTYpBI s obectieueHust dPPEKTUBHBIX
JIOTHCTHYECKHX ITPOLIECCOB.

Hdns oGecneuenus Goisiee 3ppekTUBHOM
TPaHCIIOPTUPOBKU KOHTEHHEPHBIX IPY30B MEKILY
Poccueit u Kuraem ocymiecTBisieTcst CTPOUTENb-
CTBO U MOJEPHM3AIMS )KEIEC3HOAOPOKHBIX Ma-
rUcTpalieil, TepMUHAIOB U JIOTHCTHYECKHUX
LEeHTpoB. [IpumMepoM sIBIsieTCS MHUIMATHBA,
BbIIBUHYTasA FOxHO-YpasibCKoit jxene3Hoi 1o-
poroii.

2. Mcnonp3oBaHNe HalMOHAIBHBIX BaJIOT.
Poccust u Kuraii npoBogst paboty Haja ykpen-
JICHHEM HCIIOJIb30BaHHS HAIMOHAIBHBIX BAIIOT
BO BHEIIHEW TOProOBJE, YTO CHHXKAET 3aBHCH-
MocTh oT nosutapa CIIIA u obieryaer pacyérsl
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Mexay crpaHami. Ilepexos Ha 10aHM CIOCOO-
CTBYET YIPOLICHHUIO U YCKOPEHHUIO (PMHAHCOBBIX
oriepalyii, B TOM 4icie — B cepe KOHTeHHEPHBIX
MIEPEBO30K.

OnuH U3 BEKTOPOB — pa3BUTHE LU(PPOBBIX
BaJIIOT, KOTOPBIE [TPEIOCTABIISIOT HOBBIE BO3MOXK-
HOCTH JJ151 0e301acHBIX ¥ 9 PEKTUBHBIX (PUHAH-
COBBIX omnepauuil B cepe MexIyHapOgHOU
TOPTOBJIU U IIEPEBO30K. ITO MOKET UMETb I10JI0-
JKUTEIIbHOE BIIMSHIE Ha KOHTEHHEPHBIE IEPeBO3-
Ku, o0ecrieurBas 0ojiee yI00HbIC 1 MPO3payHbIe
(bMHAHCOBBIE MEXaHU3MBI.

B uesnom, B Oynyniem oxujgaercsi pa3BuTHe
NepeBO30K KOHTEHHEPHBIX TPy30B Mex1y Poc-
cueil u Kuraem BBuay pocTta TOproBoro o6opo-
Ta, pa3BUTUS UHPPACTPYKTYPHI, YKPEIJICHHS
UCIIOJIb30BaHMUs HAIIMOHAIBHBIX 1 BO3MOYKHOMY
BHEPEHHIO IM(PPOBBIX BaTIOT. [|aHHbBIE (haKTOpPBI
CO3/Ial0T ONIArONpUsTHYIO Cpeny JAJIsl AajbHei-
LIEr0 YKpEIUICHHsI COTPYIHUYECTBa B cdepe
JKEJIE3HOJIOPO’KHBIX KOHTEHHEPHBIX TIEPEBO3OK.

3. YBenu4eHHe MPOIMYCKHOM CIIOCOOHOCTH.
CrpaHbl IOHUMAIOT BaYKHOCTb ITOBBILLICHUSI ITPO-
IIYCKHOM CITIOCOOHOCTH KEJIEe3HOIOPOKHBIX ITy-
Teit it ooecneueHus 3P HEKTHBHOTO JBHKEHHS
rpy3oB. Oxugaercs, 4To 00e CTpaHbl OymyT
WHBECTUPOBATh B MOAEPHU3ALUIO M Pa3BUTHE
CBOMX JKEJIE3HOJOPOXKHBIX CETEH C IIEJIbI0 yBe-
JIMYEHUS! IPOITYCKHON CIIOCOOHOCTH U o0Jierye-
HUSI IEPEBO30K.

4. PocT B3aMOJICHCTBUS B Chepe jKeNe3HO-
JIOPO’KHOI MHppacTpyKTypsl. [lapTHEPHI OyayT
MPOJOJKATh AKTUBHOE B3aMMOJAEHCTBUE M CO-
TPYAHHYECTBO 10 COITIACOBAHMIO MIAHOB U CTpa-
TETUil pa3BUTHSI KEJIC3HOJOPOIKHOM JIOTUCTUKH,
YTO ITO3BOJIUT OOEHM CTpaHaM ONTHMHU3UPOBAThH
MIOTOKH TPY30B, KOOPAMHUPOBATh HH(pacTpyK-
TypHBIE MPOEKTHl U JOCTUYb COITIACOBaHMUS
B BOIIPOCAX TAMOXKEHHBIX MPOLEYD U PETyIIH-
pOBaHHs IEPEBO30K.

5. CoBmecTHasi paboTa 110 BHICOKOCKOPOCT-
HBIM MarucrpaisiM. Bo3moxkHoe HanpaBiieHHE
coBMecTHOH pabotsl Mexny Poccuelr u Kura-
eM — 910 peanu3auus npoekros BCM. Kuraii-
ckue xommnanum, Hanpumep, CREC, moryTt
MIPUHSTH aKTUBHOE Y4aCTHE B IPOSKTHPOBAHUH,
CTPOUTENHCTBE U (PMHAHCHUPOBAHUY TAKHX MPO-
€KTOB, YTO ITOCITY>KUT HOBBIM 3TAIIOM COTPY/IHH-
YEeCTBA U MOCHOCOOCTBYET ObICTpOMY | 3 deK-
TUBHOMY Pa3BHTHIO JKEJIE3HOJOPOXKHOHN JIOTH-
CTHKH MEXIy ABYyMS CTpaHaMH.

Pa3BuTne B3aumMoIeHCcTBHUS IBYX CTpaH
B cpepe KeIe3HOIOPOXKHOM JIOTHCTHKHA MOKHO
OTHECTH K OJIATONPHUSITHON 001acTH ISl Jalib-
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HEHIIero CoTpyJHNYECTBA, TOCKOIbKY apTHEPHI
MPUJIAraloT YCUIIUS 10 yBEIHMUEHHIO IPy30M0TO-
Ka, IOBBIIICHHUIO IIPOIYCKHON CIIOCOOHOCTH
W COBEPIIEHCTBOBAHHUIO MH(PACTPYKTYPHI.
Jpyroii HeManoBaXXHbII (hakTOp: B3aUMHBIE
HMHTEpECHI JIByX CTpaH B 00JACTH HEpreTuye-
CKOTo cexTopa — rae Poccus B kauecTBe nocTas-
myka, a Kuraii — B posii B&XXHOTO HOTpeOUTEIS
CBIPbsl, MOTYT OBITH IOJIE3HBI APYT APYTY UL
Pa3BUTHUS TOPTOBO-IKOHOMHUYECKOTO COTPYIHU-
yectBa. [101100HbIH acTieKT KpaliHe BaKeH BBULY
100aIbHOTO M3MEHEHHS NOJINTHYECKOH apXu-

TEKTYPBL.

CMUCOK UCTOYHKUKOB

1. Zhexin, Zhang. The Belt and Road Initiative: China’s
New Geopolitical Strategy? China Quarterly of International
Strategic Studies, 2018, Vol. 4, Iss. 3, pp. 327-343.
DOI: https://doi.org/10.1142/S2377740018500240.

2. Haoyuan, Sun. The Influence of the Belt and Road
Initiative on the Technological Upgrade of Enterprises in
Countries and Regions along the Belt and Road: Study based
on Difference-in-difference Model. BCP Business &
Management, 3 International Symposium on Frontiers of
Economics and Management Science (FEMS 2022), 2022,
Vol. 19, pp. 364-365. ISBN 978-1-62437-375-6. [DnekTpoH-
HEIA pecypc]: https://bepublication.org/index.php/BM/
article/view/826/834. loctyn 20.02.2023.

3. Shuangning, You. Does the Belt and Road Initiative
promote industrial upgrading and rationalisation and
adjustment along the route? BCP Business & Management,
3 International Conference on the Frontiers of Innovative
Economics and Management (FIEM 2022), 2022, Vol. 29,
pp. 522-531. ISBN 978-1-62437-582-8. [D1eKTpOHHBII
pecypc]: https://bcpublication.org/index.php/BM/article/
view/2318/2298. docrym 20.02.2023.

4. JIn Ha. NaumatuBa « OZIMH MOSIC — OUH ITYTh) KaK
HoBas Mojienb cotpynHudectsa KHP ¢ Poccueit u crpanamu
IenrpansHoit Azun // Bectauk PY/IH. — Cepus «BceoOmas
uctopusi». —2018. —Ne 4. —C. 382-392. DOI: 10.22363/2312-
8127-2018-10-4-382-392.

5. Konomueny M. O., Kykymkuna B. B. Pa3zsurue poc-
CHHCKO-KUTAHCKHX OTHOIICHUN HAa COBPEMEHHOM JTame
riobanu3anu // A-pakTop: HaydHbIE HCCICIOBAHUS U Pas-
pabotku (rymaHuTapHble Hayku). — 2019. — Ne 3. [Dmexr-
pouHbIi pecypc]: http://www.a-factor.ru/archive/item/
116-razvitie/. Joctyn 20.02.2023.

6. Opesenkas C. C. Pa3Butue TpaHCHOPTHO-
JIOTHCTHYeCKOi! cucTeMbl Mexay Poccueit u Kuraem // ITpo6-
JIEMbI COLMAIbHO-3KOHOMUYECKOTO pa3BuTHs Cubupu. —
2021. — Ne 4 (46). — C. 38-42. DOI: 10.18324/2224-1833-
2021-4-38-42. EDN UIJXPS.

7. JlyrosunoB M. E., Capuna C. C. Poccuiicko-
KHTaliCKoe COTPYAHHYECTBO B chepe pasBUTHS JKEIE3HO-
JIOPOXKHOTO TpaHCIopTa // I'yMaHUTapHBIe HAYKU H BBI30BBI
Hamrero BpeMeHH: COOpHMK Hay4HBIX CTaTeil 1O MTOraM

IV Bceepoccuiickoii (HalMOHaIbHOW) HAyYHOH KOH(EpeH-
UM C MEXTyHapOAHBIM ydacTueM, 10—11 mapra 2022 ro-
na. — CII6.: Cauxt-IleTepOyprekuii rocygapcTBeHHBIH
sKoHOMHUeCcKui yHuBepcuret, 2022. — C. 165-167. EDN
HGJWEN.

8. Jlapun O. H., Kynpusnosckuii B. I1. Mexanu3msl
MHBECTHLHOHHOMN MOANEPKKH HHPPACTPYKTYPHBIX IPOCKTOB
KUTaHCKOM MHUIUATHBBI «OMMH [OSIC — OAMH IyTh» U TEX-
HOJIOTUH LU(POBOH xkene3Hoi mpoporu // CoBpeMeHHBIE
nHpopmannoHusle TexHomoruu u UT-obpazoBanue. —
2017. — T. 13. — Ne 3. — C. 167-175. DOI: 10.25559/
SITITO.2017.3.545. EDN ZWJSFZ.

9. TpaucnoptHbie Kopunopsl «llIénkoBoro mytm»: mo-
TeHIHaN pocTa rpy3onorokos uepe3 EADC // Jokman Ne 49
n.9.1. E. 10. Bunokypos (I EABP), B. I JloGbipes,
A. A. TuxomupoB (AO «/HCTHTYT S9KOHOMHUKH U Pa3BHTHS
TpaHcnopray), k.3.H. T. B. Ilykapes (LII1 EABP). — CII6.:
U EABP, 2018. — 74 c. [DnexkTpoHHBIH pecypc]:
https://eabr.org/upload/iblock/c2a/EDB-Centre 2018
Report-49_Transport-Corridors_RUS.pdf. Joctyn
20.02.2023.

10. F'opauenxo /1. B. IlepcriekTHBB H3MEHEHUS YPOB-
Hs1 9KOHOMHYECKOi1 Oe3onmacHocTH cTpal — wieHoB LLIOC
IIPH peaIn3aliy CTpaTerni JKOHOMHYEecKoro nosica «I11én-
KOBOTO IyTH» // A3narcko-THX0OKeaHCKHUi pernoH: mpoo-
JIeMBI [I00ATBHBIX M PETHOHAIBHBIX H3MEPEHHI Oe3omac-
HocTH. — M.: ®eziepanbHOE TOCYAapCTBEHHOE OIOJKETHOE
yupexaenue Hayku MuctutyT Jlansnero Boctoka Poccnii-
ckoil akagemuu Hayk, 2018. — C. 195-266. — EDN
YMQADR. [Qnexrponnslii pecypc]: https://www.elibrary.
ru/download/elibrary 36364756 15164620.pdf. Joctyn
20.02.2023.

11. Cyn Lizscroe. Poccuiicko-kuraiickoe GpuHaHCOBOE
COTPYJHHYECTBO: BO3MOXXHOCTb KPYITHOMACIITAOHOTO yIITyO-
nenust // Bectruk eBpasuiickoit Hayku. —2021.—T. 13. —Ne 5.
DOI: 10.15862/38ECVNS521.

12. YKapuxos M. B. Opranusanus BHEIIHEIKOHOMUYE-
ckux pacuéroB Mexay Poccueit u Kutaem B HalmoHaIbHBIX
Baynrorax // Bectauk Poccuiickoi TaMOKEHHOM aKaieMUu. —
2015. — Ne 2. — C. 19-27. [DnexkTpoHHBIH pecypc]:
https://elibrary.ru/download/elibrary 23572093 15660378.
pdf. Joctym 20.02.2023.

13. Tasmsynuna U. A., Haii6umsss A. Posb roans B obec-
MIeYeHNH PAcIETOB NIPUrPaHUTHOIT Toprosimu Kuras // Hayd-
HBIH anmpMmanax. — 2016. — Ne 11-1 (25). — C. 71-73.
DOI: 10.17117/na.2016.11.01.071.

14. Yxoy Subau, 5o So. Uccnenoanue myteii yrinyo-
neHus GUHAHCOBOTO COTPYAHHMYECTBA MexAy Kurtaem
u Poccueii B koHTeKcTe poekta « OIHH 10sIC — OJIMH Iy Th»
// Modern Economy Success. —2021.—Ne 2. —C. 57-62. EDN
XBRAIIL

15. Ionos H. B. Pa3zBurne (pHHAHCOBEIX MEXaHH3MOB
JIByXCTOPOHHETO SKOHOMUYECKOTO COTPYIHUYCCTBA MEKTY
Poccueit u Kuraem Ha [lansHem Boctoke // DxoHOMEKA
U npennpuHuMarenseto. — 2021, — Ne 10 (135). — C. 170—
173. DOI: 10.34925/E1P.2021.135.10.029. EDN ARNBEN.

16. Lawrence, M., Bullock R., Liu, Ziming. China’s
High-Speed Rail Development, 2019, 96 p. ISBN 978-1-
4648-1425-9. [OnextpouHslil pecypc]: https://www.
researchgate.net/publication/333733120_China’s_High-
Speed_Rail_Development. Joctyn 20.02.2023. [

MH_dzogmagu;l olé) asmope:

UaH TaH — kaHOUAam NCUXon02UYECKUX HayK, ynpasnsowull UHXeHep, cneyuamucm no MexoyHapodHbiM omHoweHusm OAO
'pynna komnanuli «[lepebiil Kumalickuli xene3HoA0POXHbIL NPoeKkmHo-U3bickamenbckuli uHemumymy (China Railway First Survey
and Design Institute Group CO., Ltd. (CRCC)), nposuruyust LsHbcu, Cuanb, Kumalickast HapoOHas Pecnybniuka, tengteng@yandex.ru.
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npuHsma k nybnukayuu 21.03.2023.
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OueHKa acneKToB YCTOMYUBOrO Pa3BUTUSA
B AEATENIbHOCTM TPAHCMOPTHbIX KOMNAHWUHA

®ununn CYXOB Bepa 3BEPKOBA

AHHOTALNA

Ynpaernerue ycmoliyusbmM pazgumuem KOMNaHuU okasbigaem
8/1UsAHUE He MOTbKO Ha 8HYMPEHHUE NPOUECCHI, HO U Ha 83aUMo-
Oelicmeue ¢ nocmaswjuKkaMmu U coBepPLIEHCMBOBaHUE CUCMEMbI
0meemcmeeHH020 ynpagneHus yenoykol nocmagok. B amoli
853U neped MpaHCNOPMHbIMU KOMNAHUSIMU Kak nocmasLyukamu
f102UCMUYeCcKUX ycry2 803HUKaem Heobxodumocmsb ydensims
8HUMaHUE COOMBEMCMBUI0 KpUmepusm yemodiyueoeo passumusi,
4ymobb! compydHUYECMB0 C HUMU NOMOXUMESbHO 8UsA0 Ha
penymayuio U nosuyuu e pelimuHeax ycmolyueozo pasgumust
KknueHmos. B 0aHHOU pabome paccMompeHb! Kpumepuu OUeHKU
3peIocmu NPakmuk, 8HEAPSEMbIX NOCMABLUYLIKOM J102UCMUYECKUX

@uaunn Hzopesuu Cyxos *,
Bepa Muxaitnoena 3sepkosa’

12 Poccutickuii ynugepcumem mpancnopma, Mockea,
Poccus.
04 2 vmzverkova@mail.ru.

ycnye 011t KpynHbIX NPOU38OOCMBEHHBIX KOMNaHUL 8 OMHOWEHUU
UX 3KOM02UYECK020 U CoyuanbHo20 8030eticmaust. AkmyanbHoCmb
pabome 3aKmoyaemcsi 8 He06X00UMOCMU ChoPMUPOBaMb UH-
cmpymeHmbI O11s OUEHKU ypoBHs yemoliyugo20 pa3gumus Komna-
HUl mpaHcnopmHol ompacnu U 8bipabomku pekomeHdayuli 0ns
obujeompacnesbix cmarHdapmos.

Pesynbmamei uccredosaHus npedcmaensom uHmepec ons
pykosodumenel U cneyuanucmos 102UCMUYECKUX Komnanull
u dns pabomHUKO8 MpaHCNOPMHbIX 8y308 8 8Udy 0cob0U 3HaYU-
MocCmUu KayecmeeHHo20 obpa3osaHusi O docmuxeHus yenel
yemoUiyugo20 passumusl.

Knroyesble croga: mpaHcnopmHas ompaciib, mpaHCNnopMHble KOMNaHuu, no2ucmuka, ycmolyusoe pasgumue, ESG-thakmope!,
yenu yemouiyueo20 passumusi, SK0II02U4ECKUE acNekmbI, ynpassieHue.

Jns uumuposanus: Cyxoe @. U., 3sepkosa B. M. OueHka acnekmos ycmoliyugoeo pasgumusi 8 0esimesibHOCMU mpaHCNOPMHbIX
komnaruti // Mup mpaxcnopma. 2023. T. 21. Ne 1 (104). C. 49-54. DOI: https://doi.org/10.30932/1992-3252-2023-21-1-6.

MonHb1li mekcm cmambu Ha aH2nulICKOM si3bIke ny6uKyemcs 0 emopoll yacmu daHHO20 8bInycKa.
The full text of the article in English is published in the second part of the issue.
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YIHPABJIERHV/E A SKOHOMUKA




BBEOEHUE
O030p uTEPATYPHI

OCHOBOIONATAOIIMM OIPEIE/ICHHEM TEPMHHA
«YCTOWYHMBOE pa3BUTHE» SIBISCTCS «Pa3BHUTHE,
OTBEYarOIIee ITOTPEOHOCTAM HACTOSAIIETO BpEMEHN
0e3 ymep6a 11t ciocoOHOCTH OYIyIINX TOKOJIe-
HHUH YIIOBIICTBOPSTH CBOM COOCTBEHHBIE TOTPEO-
Hoctu» . KoHIENMIMsS yCTOWINBOTO Pa3BUTHS
TIpeyCMaTpPHUBACT TPH B3aNMOCBSI3aHHBIX MEXITY
co00ii BEKTOpa Pa3BUTHSL: SKOJIOTHUYCCKHUH, COITH-
QIbHBIIA U SKOHOMUYECKHUIAZ,

Bonpoce! BiusiHus Opranu3alyii Ha OKpy»Karo-
LIyI0 Cpefy, COLMANBHYIO cepy N 3KOHOMHKY
(ESG-(axropsl) cTaHOBATCS HEOTHEMIIEMOH 4a-
CTBIO TOCYIapCTBEHHOH MOJUTHKN U CTaHAAPTOB
BegeHus OmsHeca. TepmuH «ESG-axropb (aHm.
Environmental, Social and Governance) mosiBucst
B 2004 roxmy B moxutage OpraHu3anin 00seHHEH-
HBIX Harwi «HepaBHOMYIIHBI TOOSKTaeT (aHIII.
Who Cares Wins). Kaxxmoe u3 HanpapieHuii He
MOKET pacCMaTpPHBATHCS B OTPBIBE OT JIBYX JPYTUX,
TaKuM 00pa3oM, MOZENb YCTOHYMBOTO Pa3BUTHS
SIBISIETCSI TPEXMEPHOM M PENIIONATaET, YTO MUPO-
Bas CHCTEMa JJOJDKHA OTHOBPEMEHHO Pa3BUBAThCS
BO BCEX TPEX HAIIPABICHUSIX.

B HayuHbIX paboTax paccMaTpHBAIOTCS pas-
JIMYHbIC HANPaBJICHHUS YCTOWYMBOTO Pa3BUTHSL:
BIHMSHUC MHHOBAIMH [ 1], mepexon K SKOHOMHKE
3aMkHyTOrO 1ukiaa [2], ESG-tpancopmarym
KOMITAaHUHM PAa3JIUYHBbIX OTpacieil 3KOHOMHKH
[3-5]. YcroitunBoe pa3BHTHE TPAHCIOPTHBIX
KOMITaHUH TaKkKe HaXOMUTCs B (POKyCe BHUMAHUS
HCCcIeioBareeii [6], mpu 3ToM JaHHAs TeMa MO-
JKeT OBITH PACCMOTPEHA C YIETOM HAITHOHAIEHON
CHCTU(PHKH.

PE3YNbTATbI UCCNENOBAHUA

ITo nroram 2022 roga TemMa yCTOHYHBOTO pas-
BUTHS OCTAETCS B (DOKyCE POCCHHACKAX KOMITAHHIA.
Kak ormeuaror sKcnepTbl, Ha CETOAHSIIHUNA MO-
MEHT NPOMCXOJUT N3MEHEHHE B NMPHOPUTETAX
YCTOWYMBOTO Pa3BUTHSL: YCHUIIMBACTCS POJIb COLU-
QIBHBIX aCTIEKTOB C COXPaHEHNEM JKOJIOTUH B OC-
HOBHOI1 TOBeCTKe®.

! The 17 goals. Sustainable Development. [DneKTpoHHbIH
pecypc]: https://sdgs.un.org/goals. loctyn 06.01.2023.
2GRI101: Foundation 2016. [QnekrpouHsiii pecypc]: https:/
www.globalreporting.org/media/wwvkhymd/gri-standards-
consolidated-2020.pdf?g=419257b1-08c5-497a-a7ad-fc7
b8e7445d3#page=4&zoom=100,0,0. Joctyn 06.01.2023.

3 «B03MOXEH BPEMEHHBIH OTKaT»: Kak M3MEHMCs «0a-
nauc 6yks» B ESG // PBK. 2022. 24 okr. [DnexTpoH-
HBII pecypc]: https://www.rbc.ru/business/24/10/2022/
6352e2649a7947086a3bca20?utm_medium=share&utm
source=app_ios_reader&utm_campaign. [loctym 11.12.2022.
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OCHOBHBIMHU OPUEHTHPAMH JIJISl POCCHUCKUX
KOMITaHHUI B BOIPOCAX YCTOHYHUBOIO Pa3BUTHS
SIBJISIFOTCS — MEKYHAPOIHBIE CTAHIaPThI, TOCY-
JApCTBEHHOE PETYIHPOBAHUE U IKCIEPTHAS
OIIEHKAa KOHCAJITHHIOBBIX KOMMaHuii. Paccmot-
puM GoJjiee TOAPOOHO KaXK/IbIi M3 HCTOYHUKOB.

MexayHapoaHble CTAaHIAPThI

Psi KpymHBIX POCCHICKHX KOMITAHUH yxkKe
YCIIEITHO YYUTHIBAET LIEJIN YCTOHYMUBOTO pa3BU-
THUS B CBOUX cTparerusax. [loHnMaHue BaXXHOCTH
Mpo0JIeMaTHKN yCTONYNBOTO Pa3BUTHS POCCHII-
CKMM OW3HECOM IOJUYEPKHYJIO HCCIIeOBaHHE
PwC 2019 roza, cornacHo pesyiabsraTaM KOTOpo-
1o 66 % ompolieHHbIX 4IeHOB COBETOB TUpEK-
TOPOB POCCHUICKUX KOMIIAHUH CUHMTAIOT, YTO
001asi cTpaTerusi KOMIaHUM JOJKHA OBITh
MIPUBEJICHA B COOTBETCTBUE C LIEJISIMH B 00J1aCTH
ycroitunBoro pasutus®. HanuonanbHas ceTbh
I'mo6ankHoTrO NoroBopa OOH — mexryHaponHoM
naniraruesl OOH mi1g 6usHeca — 00beqUHSIET
6onee 50 pocCHHCKUX KOMIIAHUI U MHCTUTYTOB,
paboTaronKX MOYTH BO BCEX PErHOHAaX CTPaHbl,
Cpe/Ii HUX TaKKe KPYITHbIC TII00AIbHBIC HTPOKH,
kak Pocuedts, Jlykoitn, OK «PYCAJI», CeBep-
cranb, Hopuukens, [lonumerann, Pycl'uapo,
A®K «Cucrema», OAO «PX» u apyrues.
Hampumep, OAO «PX]I» BHOCUT BKJIIaja B JI0-
crmxennn 13 Ilenelt ycToMUHBOrO pazBUTHS
OOH u3 17 (puc. 1).

JJist TOCTIOKeHHMS Lesiel YyCTOHYNBOTro pas-
BUTHS BaXXHO TaK)Xe OPHUCHTUPOBATHCS Ha
KpUTEpHH OIICHKH. X POPMHUPYIOT peHTHHIO-
Bble areHTCTBAa Ha OCHOBAaHUMU CTaHIAapTOB
packpbiTus uHpopManuu. CaMbie 3HAYMMBIC
PEHTHHTH YCTONYMBOTO Pa3BUTHUS IPOBOIATCS
arenrctBamu Sustainalytics, MSCI, ISS u mp.
B cBOuMX OIleHKax OHU ONMHPAIOTCS HA MEXILY-
HapOJHbIE CTAHAAPTHI OTYETHOCTH, HATIPHUMED,
I100aIbHYI0 UHUIIMATHBY OTYETHOCTH (aHIVI.
GlobalReporting Initiative, GRI). Kiroueroit
nokyMmeHT GRI — «PykoBOJCTBO 110 OTYETHOCTH
B 00J1aCTH YCTOWYHMBOTO Pa3BUTHS» MOCTPOCHO
TakuM 00pa3oM, YTO OHO FapMOHHYHO COYETa-
€TCs C APYTMMH PYKOBOJCTBAMH B 00JIACTH
YCTOWYHMBOTO pa3BUTUA — «PyKOBOASIIMMU
npuniunamMu ODCP 11st TpaHCHAMOHATBHBIX

4 VeroitunBoe paszButHe B HOKyce BHUMAHHSI COBETOB AMPEK-
TOpoB. OIPOC WICHOB COBETOB JUPEKTOPOB POCCHIICKHX KOM-
nanuid, 2019 1. [DaexrponHslii pecypc]: https://www.b-soc.
ru/wp-content/uploads/2019/11/polnyj-tekst-issledovaniya.
pdf. Joctym 06.01.2023.

5 Cerb I'moGansHOro MOroBOpa B Poccuu. [DneKTpoHHBIN

pecype]: https://media.rspp.ru/document/1/5/c/5¢0d3154c8
£293ed0931583268blad5a.pdf. octym 06.01.2023.
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Puc. 1. Bknad OAO «PX[» e docmuxeHue Ljeneii ycmoiiyueozo pazeumust OOH Ha ocHoeaHuu 20008020
omyéma OAO «PX[» 3a 2021 200. Modoeoii omyém OAO «PX[I» 3a 2021 200. [AnekmpoHHbIi pecypc]:
https://ar2021.rzd.ru/download/full-reports/ar_ru_annual-report_spreads_rzd_2021.pdf. ocmyn 06.01.2023.

Taoauna 1

I'padpuk pa3paboTku npoeKkTOB oTpacieBbIX cTangapToB GRI*
HasBanue orpacneBoro cranaapra | Ctaryc Hauarno pa3paborku Jara BbIXOz1a
Cranpapt i HedTH 1 ra3a 3aBepiIeHO 2 ksapran 2019 roga 2 nonyroxue 2021 rona
Cranpapt uist yos 3aBepIeHo 2 xBapran 2019 rona 1 momyronue 2022 roga
CraHgapt i CeIbCKOro 3aBepiieHo 4 xBapran 2019 rona 1 nonyroaue 2022 rona
X035HCTBa, aKBAKYIBTyPbI
U ppIOONIOBCTBA
Cranzapt 1uist ropHogoOsIBatoiel | B mporecce 1 kBapran 2022 roga 3 kBaptan 2023 rozxa
TIPOMBIIIJIEHHOCTH (oxxumaeMblif)
Crangapt st IpOIyKTOB B npouecce Byner nauaro Tloanexxur onpeneacHuo
MIUTaHUS ¥ HAIIUTKOB
Cranpmapt Ui TeKCTHIISL B npouecce 1 xBapran 2023 rona 1 xBapran 2025 roxa
M OJIEXK 1Bl (okumaercs) (oxupmaercs)
Crangapt 111 pUHAHCOBBIX Byner nauar 2 xsapran 2023 rona 3 xBapran 2025 rona
ycayr, Juisi GaHKOBCKOTO Jiena, (oxupmaercs) (oxxupmaercs)
CTpPaxOBaHWS U PHIHKOB KaryTaa

*GRI — Schedule of Standards projects. [Dnexrponnslit pecypc]: https://www.globalreporting.org/standards/standards-
development/schedule-of-standards-projects/. Joctyn 06.01.2023.

npeanpusatuit», ISO 26000 n I'mobansHBIM
moroBopoM OOH.

[IpyMeHUTENBHO K TPAHCIIOPTHON OTPaciH
MEXyHapOAHbIE CTaHJAPTHl MOTYT CIYXXHTh
OpMEHTHUPAMH W 3aJaBaTh BEKTOPHI, TaK Kak
pa3paboTka Oosiee TOYHBIX OTPACIEBBIX KpHUTE-
pHEB AJISl TPAHCTIOPTA HE BXOAWT B OMIKanIme
TUTaHBl TIIO0AEHON MHUIMATHBBI OTYETHOCTH.
Hx BHUMaHKE B IEPBYIO OYEPEAb COCPENOTOUE-
HO Ha HanboJee yrepoJoéMKIX oTpacisix. Taxk,
B 2021 roxy 651 pa3paboTaH OTpacieBoil cTaH-
Japt i Here- U ra30100BIBATOIINX KOMITAHHHA.
Crenytommue cTaHAapThI OBUTH pa3padoTaHbl I
yDIeqo0BIBAIOIIEH OTPACIH, CEBCKOTO XO3sii-
CTBa U pHIOOJTIOBCTBA. B HacTosmee BpeMs HIET
paboTa HaJl OTpACIEBBIM CTAaHIAPTOM IJISI TOp-
HOZOOBIBAIOIMX KOMITaHuH (Tadm. 1).

Uro kacaeTcst 00IIMX CTaHAAPTOB, TO MOXKHO
BBIJICTIMTH SKOJIOTHIECKHUE U COIINAIILHBIE aCTIeK-
THI IPUMEHHUTEIBHO K JIOTUCTHYECKOH KOMITaHHH.

K sKonorndecknM OTHOCSATCS aCTEKTHI:

* ICTOYHUKH SHEPTHUH, TOTpedsieMoit opra-
HHU3AICH;
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* MOTpeOICHUE BOIIBL;

* OuopazHooOpasmue;

* BEIOPOCHI TAPHUKOBEIX Ta30B;

* cOpPOCHI ¥ OTXOIIEL,

* COOTBETCTBHE 3aKOHOAATEIBCTBY B cdepe
OXpaHbl OKPY’KaIOLEH Cpeabl.

[Ipu 3TOM 111 TOTHCTHUYECKUX KOMIAHUN
HETIPUMEHHUMBI TaKUE aCIIEKTHI, KaK MaTepUaIbl
1 TPAHCIIOPT.

OIEeHKY COITMATBHBIX aCIIEKTOB MOXKHO pas3-
JIEITUTH HA TPU OCHOBHBIC TPYIIIHI HHIUKATOPOB:

* OXpaHa Tpyna 1 0e30MaCHOCTH;

* yIpaBJICHUE TIEPCOHAIIOM, pean3aIus
MporpaMM MHOTO0OpPa3wsi TPYIOBBIX PECYPCOB
Y UHKJTIO3UBHOCTH;

* KOpIIOpaTHBHASI COIMATbHAS OTBETCTBCH-
HOCTb U COOJNIOZICHHUE TIPaB YCIIOBEKA.

T'ocynapcTBeHHOe pery/impoBanne

Ha ceropnsimnmii nens B Poccuu yxke cyiue-
CTBYIOT CBOM CTAHIAPTHI M METOMKHI PACKPBITHS
nH(MOPMAINH, XOTSI Ha TOCYIapCTBEHHOM YPOBHE
TIOKa HE TPHHSTHI KaKne-JIM00 JOKyMEHTHI, 00s-
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3bIBAIOLINE POCCUICKIE KOMITAHHH, ITyOIIMKOBATh
HE(UHAHCOBYIO OTUETHOCTH B 00JIACTH yCTOMYH-
BOT'O Pa3BHUTHSI.

B 2021 rony Llentpanbhsiii 6ank Poccutickoii
Ddezepalivu Oy OIMKOBAI TUCHMO C OIPOOHBIMHU
PEKOMEHIALIUSIMU 110 PACKPBITHIO ITYOJIUYHBIMU
AKLIMOHEPHBIMH 00IlIecTBaMU He(UHAHCOBOU
nndopmarmu. B mianax MuUHIKOHOMpPa3BUTHS
MOJITOTOBHTH 3aKOHOIPOEKT O IMyOIMKaluK Hedu-
HaHCOBOM OTYETHOCTH POCCUACKUMH KOMITAHUSIMU,
a JI0O €ro BBIXO/1a OCHOBHBIM OPHEHTHPOM IS
POCCHICKMX KOMITAHHUH SIBIISIIOTCS] PEKOMEHJAlII
LenTpanbHoro 6aHka.

B pexomenanusix LlenrpaipHoro 6anka Poc-
CHH TI0 Y4ETY COBETOM JJMPEKTOPOB ITyOIMYHOTO
akrmoHepHoro oomiectsa ESG-akropos, a Taxoke
BOIPOCOB YCTOMYHUBOTO Pa3BUTHUSI TOBOPUTCS, YTO
«yuér B nesitenbHOCTH O6mectBa ESG-daxropos,
yuactrie OO0IecTBa B JOCTIKCHHUH I YCTO#-
YHBOTO Pa3BUTHs — KOMILIEKCHAsI 3a/1a4a, TpeOyto-
111251 CHCTEMHOTO, TI0CJIE/IOBATENILHOTO M CKOOPAH-
HHMPOBaHHOTO TIOAX0/1a K €€ pelieHuto. Pemenne
TaKoOW 3aJa4d HE OrPAaHUYMBACTCS BbIJCICHHEM
(Ha3HAYEHMEM) OTIIEIBHOTO CTPYKTYPHOIO MOJpas-
JieieHnsl (IOJDKHOCTHOTO JIMIA) B OpraHU3alyy,
OTBETCTBEHHOI'O 3a BOIPOCHI, cBsi3aHHble ¢ ESG-
(hakTOpamMu 1 yCTOWUMBBIM pa3BUTHEM, a TPEOyeT
AKTHBHOT'O y4acTHsl CO CTOPOHBI BCEX OPraHOB
yrpasiennsi OOLIECTB B paMKaxX UX KOMIIETEH-
uu»®, Ha npaktuke 3T0 03HAYaer, Yro HOMUMO
BBIZIEJIEHHON CTPYKTYPBI 110 KOOPJMHALMK JIesi-
TEJBHOCTH 10 YCTOWYMBOMY Pa3BUTHIO B YIIPaB-
JICHHE YCTOWYMBBIM Pa3BUTHEM BKIIOYEHBI IOJI-
pazzernens, 3aHUMAlOIINeCs SKOJIOTHel 1 oxpa-
HOM OKpY>aroIlei cpesibl, COnnaTIbHO-KaPOBBIi
0OJIOK U 1ofIpa3esieH s, OTBEYAOLIHE 3a KOpIIopa-
THBHOE yIIPaBJeHNE, OPraHU3aIMIO IPOTHBOJIEH-
CTBUSL KOPPYIILIMH U YIIPABJICHHE PUCKAMH.

B pexomeHaanusax M0 pacKphITHIO IyOJIHy-
HBIMH aKI[MOHEPHBIMHU 0O0IIeCTBaMHU He(HHAH-
coBoH HH(popManuK c(HhOpPMYITUPOBAHBI TPUHIIU-
0Bl pacKphITHs . [IpUHIHUIBI KAacAKTCs Coaep-
JKaHUsI 1 KOHTEKCTa OTYETA, 8 TAKIKE ONUCHIBAIOT
TpeOoBaHus K 00ECIIeUeHHIO Ka4eCTBa.

Just cobmonenus npuHnuna «OpueHTanus
packpbiTusi He(hpMHAHCOBOW MH(pOpPMAIUU Ha
Oyzyiee ¥ CTpaTern4eckue LeJiny PeKOMEH/Ty-

5 MuopmauronHoe nucbMo Banka Poccun ot 16.12.2021 .
Ne MTH-06-28/96. [Dnexrponnslii pecypc]: http://www.cbr.
ru/crosscut/lawacts/file/5757. Joctyn 06.01.2023.

" NupopmannonHoe nucbMo banka Poccun ot 12.07.2021 .
Ne WH-06-28/49. [Onexrponnsrit pecype]: https://www.
cbr.ru/StaticHtml/File/117620/20210712_in-06-28_49.pdf.
Joctyn 06.01.2023.
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€TCsl IPUBOANUTH MH(OPMAIHIO O MUCCUH, OM3-
HECc-MOJIeNin, cTpaTeru u neinsx. s Toro
YTOOBI MPaBUIILHO OLICHUTH BKJIAJ KOMIIAHHU
B YCTOHYMBOE pa3BUTHE, HAJI0 IOHUMATh, B Ka-
KOM KOHTEKCTE KOMIIaHUS paccMaTpuBaeT npoo-
JIEMbl YCTOWYMBOTO Pa3BUTHS, KaKUE LIEJIU CTa-
BUT JJIs ce0sl HA MECTHOM, PErMOHAJILHOM, Ha-
LMOHAJILHOM U MHUPOBOM YPOBHsIX. Taioke peKo-
MEHJIyeTCsl PACKPBIBATh HH(POPMALIMIO O PHCKaX
u (hakTopax, KOTOpble MOTYT MOBJIHATH HA Oyy-
LIYIO e TEIbHOCTb.

B coorBercTBHN ¢ npuHIHIIOM «OpUeHTaLHs
IIPU PACKPBITHH He(UHAHCOBOW MH(pOpPMAIMK
Ha 3aMHTEPECOBAHHBIX JIUID KOMITaHHS TOJDKHA
BBISIBUTH CTOPOHBI, 3aMHTEPECOBAaHHBIE B €6
JeSITEIbHOCTH, U TOSICHUTh B OT4ETE, KAKHM
00pazoM HX pa3yMHbIE OXKHJAHUS U UHTEPECHI
OBbUTM YUYTEHBI IPU MOATOTOBKE OTU&TA. DTO
KJIMEHTBI, aKIIMOHEPBI, TOCYapCTBO, IIOCTABILH-
KH, BCE T€, KTO UMEIOT OTHOIIEHHE K JICATEIbHO-
cTn KoMnanuu. Ho Taxke 3To CTOPOHBI, KOTOpbIE
HE MMEIOT OTHOIICHHS K KOMIIaHUH, HO e€ nies-
TEJIBHOCTh 3HAYMTENIBHO BIIMSET Ha MX JKU3Hb
(ysI3BHMBIE CIIOM O0LIECTBA, TPaXKIAHCKUE aKTH-
BHCTBI).

[punuun «O0beKTHBHOE, cOaTaHCUPOBAH-
HOE Y IPOCTOE JJIsl BOCHIPUSATHS IPE/ICTABICHHE
HHPOPMALIUI» ONPEIEISIET, YTO JODKHBI OBITh
MOKa3aHbl KaK IOJIOKUTEIbHBIE, TAK U OTPHLIA-
TEJILHBIC aCIIEKTHI IESITeIbHOCTH KOMITAaHUH, 3TO
MIO3BOJIUT CJ/ieNiaTh 0OOCHOBAHHYIO OLIEHKY pe-
3yJIBTAaTOB (CPaBHUTH IOJIOXKUTEIBHOE U OTPU-
naresbHOe BiIusiHue). Henb3s mpeacraBiirh
oT4ET 00 YCTOWYHMBOM Pa3BUTHU Kak COOpPHHUK
JnoctkeHud 3a ron. Mudopmanus, conepixa-
miascst B ot4éTe, JOJDKHA OBITH MPEACTaBlIeHA
B IIOHSTHOM M JOCTYIHOH hopme 11s 3auHTepe-
COBaHHBIX CTOPOH.

B oruére momxkeH ObITH «HEOOXOMUMBIN
U JIOCTaTOYHBIA 00BEM pacKpbiBaeMoi HHGOP-
Mauuu». KoMnaHnus 10/pKHa BKITIOYATh B OTUYET
TOJIBKO T€ JAHHBIE, KOTOPBIE IOKa3bIBAIOT CYILIE-
CTBEHHOE BO3JICHCTBHE KOMIIAaHUH HA KOJIOTHIO,
COLIMAJIBHYIO Cpeny, SKoHOMUKY. Hdopmarust,
MIpe/ICTaBJIeHHas B OTYETE, JOJDKHA OBITh 10CTa-
TOYHO TOYHOW W MOIPOOHOM JJIsl TOrO, YTOOBI
3aMHTEPECOBAHHbBIE CTOPOHBI MOIJIH OLEHHUTH
Ppe3yabTaThl ASTEILHOCTH KOMIAHUH.

U, HakoHell, B COOTBETCTBUU C IPUHLIUIIOM
«IlocnenoBarelbHOCTH ¥ COMOCTaBUMOCTh Pac-
KpbIBaeMoi HH(pOpMaIim» OTYETHOCTH ITyOITH-
KyeTCsl Ha OCHOBaHMHU PETYJSIpHOTO rpaduxa
TOYHO B CPOK, TaK 4TOOBI 3aMHTEPECOBaHHBIE
CTOPOHBI MOTJIM OPUEHTHPOBATHCSI HA CPOKHU
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U CBOEBPEMEHHO IPUHUMATH PEIICHUS Ha OCHO-
BaHWHU JAHHBIX 0T4éTa. [ TOro 4ToOBI Cpas-
HUTD [MOKA3aTe M KOMIAHUH B Pa3HbIE TEPUOJIBI
OTYETHOCTH (IIOCMOTPETh JMHAMHUKY H3MEHE-
HHUIA), @ TAK)KE CPABHUTD C TIOKA3aTENISIMH JPYTUX
KOMITaHH, MpeACTaBIeHne HHHOPMAIMK B OT-
4y&Te AOJKHO OBITh SIUHOO0PA3HO.

JKcnepTHas OLeHKa KOHCAJITHHTOBBIX
KOMIIAHU M

B cdepe koHCaNTHHIOBBIX KOMIIAHUH, 3aHU-
MAIOIMXCSl OLIEHKOHW W KOHCYJIBTHPOBAHUEM 10
BOIIPOCAM YCTOHYMBOTO Pa3BUTHS MOXHO BbIJIe-
JIUTh JIBE TPYNIBL. B mepBylo BXOIAT KpynHbIE
MEXyHapOAHbIE KOMITAHUHM WJIM UX OTJCIIHB-
muecst B 2022 roxy npeemHuku B Poccuiickoit
®denepaunn. Bropyro rpymnimy npeacTaBisioT
HUIIEBbIE pETHOHANIbHBIE KoMITaHuH. U eciu uist
MEePBBIX KOMIAHHUI XapakTepHO NPUMEHEHHE
THUITOBBIX MEX/YHApPOIHBIX CTaH/IAPTOB C HEOO-
XOAMMOW KOPPEKTUPOBKOW 1Mo TpeOoBaHUS
HaI[MOHAJIBHOIO 3aKOHOJATEIbCTBA, TO BTOpAs
rpyIIa npecTasisieT OoNbIIni HHTEpecC 3a CUeT
ABTOPCKUX Pa3pabOTOK M METOAMK. PaccmoTpum
Ha IIpUMEpEe METO/Ia TMArHOCTUKHU YCTOHYMBOTO
pa3BUTHS OT KOHCAJITUHIOBOM kommanuu TSQ
Consulting®. B paMkax METOAMKH IpeIaracTcs
OLIEHKa 25 acIeKTOB 110 CEMH 00JIaCTsIM:

1. Ilenu u IeHHOCTH.

2. YnpaBieHue u TMAepCTBO.

3. JItony ¥ KyneTypa.

4. IIpon3BOJCTBEHHBIE IPOLIECCHI.

5. OnbIT paboThI C KIIMEHTaMH 1 MAPKETHHL.

6. buznec-skocucrema (po3pavyHOCTb U OT-
KPBITOCTb B3aUMOJICICTBUSI C BHEIIHUM KOHTY-
pOM OpraHu3aIum).

7. MOHUTOPHUHT ¥ OTYETHOCTb.

OrieHKa NMPOBOIUTCS OTIEJIBHO MO KaXKI0U
M3 ceMH 00s1acTeil BO3IEHCTBUS, 17151 TOTO YTOOBI
00paruTh BHUMaHue Ha cepbl, KOTOpbIE e
HEJI0CTAaTOYHO MPOPabOTaHbl, YTOOBI HCIIOIB30-
BaTh UX KaK BOBMOXKHOCTH JJIsl yCHJICHHS yCTOM-
YHBOCTH OPraHU3AlNH.

Ilo uToramM nuarHocTHKa I103BOJSAET OIle-
HUTh YPOBEHb YCTOWYMBOCTU KOMIIAHUH.
Hwuzkast ycToWYMBOCTh O3HAYAET, YTO YCTOM-
YHBOE Pa3BUTHE B KOMIIAHUH TOJIBKO 3apOK/a-
ercsa. Ha aToM 3Tane Ba)kHO YETKO ONpeeInTh
1eib, chOpPMUPOBATH CTPATETHUIO M 3aTEM CO-
CTaBUTh «JOPOXKHYIO KapTy». CpenHss ycToi-

8 Kak oumeHuTh ycroiiuuBocts kommanuu? TSQ
Sustainability. [DnextporHbIii pecypc]: https:/tsqconsulting.
ru/sustainability/level_sustainability_otsenka. Jloctyn
06.01.2023.
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YUBOCTH MOKA3bIBACT, UTO KOMIIAHHUS HA BEp-
HOM IYTH K peau3aliy MOAX0A0B yCTOWUYHU-
BOTO Pa3BUTH BO BCEX OM3HEC-TpoIleccax
opranusanuu. Ha sTo#i cTanuu o4eHb BaKHO
paboTarh B IByX HAaIpPaBICHHUAX — C IPOIEC-
CaMH U C JIFOJIbMH, BBICTPaHBasi 0COOYI0 KOp-
MMOPATUBHYIO KYJIBTYpY. BakHO cOo31aTh TaKyrO
CHCTEMY, B KOTOPO#l COTPYIHUKH HE CMOTYT
JICHCTBOBATh MHAYE, KPOME KaK IKOJIOTUYCCKH-
Y COIIMalIbHO-OTBETCTBEHHO. BbhicOKas ycTOM-
YUBOCTh O3HAYAET, UTO KOMITAHUS SBISETCS
JUAEPOM ycTOWUMBOro pa3Butusi. Ha atoii
CTaIMU KOMITAHUS MOXKET OBITh 00Pa3oM s
MOJpakaHUsl U BIMATH Ha PaCIpOCTpPaHCHHUE
MPaKTUK YCTONYHMBOIO PA3BUTHS y TAPTHEPOB,
KOHTPAarcHTOB M MOCTABIIUKOB M B JOYCPHUX
o01ecTBax.

Ocoboe BHUMaHUE CTOMT OOpaTuTh Ha TOT
(baxT, 4YTO B MPEJIOKCHHON METOIUKE OTICIb-
HBI aKICHT ClIeJaH Ha MEePCOHA] KOMITAaHUU.
JlauHbI# Hoaxox Oy/ieT 0COOCHHO aKTyalieH Jis
TPAHCIIOPTHBIX KOMITAHHUM, SIBIISIONIMXCS KPYTI-
HEHIUMH paboToaaTeIsIMU, TaK KaK YCICIIHAS
peanuzauus uesiei yCToMYrBOoro pa3BuTus Oyaer
3aBUCETHh OT BOBJICUEHHOCTH MEPCOHANA B 3TOT
rpotiecc.

Pexomenpanmu no pesyJbratam
HCCJIEIOBAHUSA

B nensix ycroifunBoro pa3BuTus He TOJIBKO
OTJIE€TIbHBIX KOMIIaHUi, HO ¥ BCEH TPaHCIOPT-
HOM OTpAaciy MOTYT OBITh HPEJIOKEHBI Clie-
JyIOIINE PEKOMEHIAIUH.

Bo-nepBbIX, 41 MOBBILIEHUS IPO3payHO-
CTH B BOIIPOCE BHIOPOCOB IMMAPHUKOBBIX ra30B
JUTSL KIIMEHTOB HE00X0[Ma BhIPadOTKa EAMHO-
ro cTaHAapTa Ui pacuéra yriaepoaHoro ciena
OT HEPEeBO30K IS Pa3IMYHBIX BUJIOB TpPaHC-
nopta. JlanHas uHOpManus MOXeT OBITh
IpeACTaBlIeHa B BUJE HKOJOTUYECKOTO Kajb-
KYJISITOpa Ha CalfTe TIOTUCTUYECKUX KOMITaHHH,
U NpU BBOJE HAYaIbHOM M KOHEYHOH TOUKHU
MapupyTa Mo3BOJUT PACCUYUTATh BEIOPOCHI OT
MIEePEBO3KH.

Bo-BTOphIX, HE00X0IMMa BRIPAOOTKA €IH-
HOTO CTaHJIapTa CUCTEMbl MEHEIXMEHTa
yCTONUYHMBOTO pa3BUTHA. IS POCCUUCKUX
KOMITaHUI B KadecTBE IpHUMeEpa MOTYT OBITh
B3SITHl MEXKIYHapOJHbIE CTAHIAPTHI, HO C 005-
3aTenpHOM amanTtanuei. EnquHbIi cTaHgapT
MTO3BOJIMT CUCTEMATU3UPOBATh U YIOPATOUUTH
BCE MIPOLIECCHl YCTONYMBOTO Pa3BUTHUS KOMIIa-
HUH TPaHCIOPTHON OTpaciu, a HE TOJIBKO
MOATOTOBKY OTYETHOCTH.

CyxoB ®. U.; 3BepkoBa B. M. OLieHKa acneKkToB yCTOM4YNBOIo pa3BUTUA B A€ATENHLHOCTU
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B-tpetbux, 1uist obecrieueHns: yCTOHUYUBOTO
pa3BUTHS KOMIIAaHUH HEOOXOIUMO TTPUMEHEHHE
COBPEMEHHBIX TEXHOJIOTHH ISl JOCTHKCHUS
nenel ycroiiuuBoro pa3surus. B kadectse npu-
Mepa MOXKHO TIPUBECTH TEXHOJOTHH C UCIIONb-
30BaHHUEM aJbTEPHATUBHBIX UCTOYHUKOB JHEP-
rud [7], muppoBEIX IBOWHUKOB [8], omepekaro-
IIMX METOMOB 00yueHus [9] u T.II.

B-uyeTBEpTHIX, MOXKHO PEKOMEHI0BATh TPAHC-
MOPTHBIM KOMITAHHSIM ITPU PACKPBITUH HeprUHAH-
COBOH OTYETHOCTHU IPOBOAUTH ONPOC 3aUHTEPE-
COBaHHBIX CTOPOH, B TOM YHCJIE OOIIECTBEHHBIX
OpraHHU3alLUil U HaceJIeHNs, Ha TeMY aKTyaJIbHbIX
TE€M JJIs1 pacKpbITUsl. Takod MOIXOX MO3BOJMUT
BBICTPaNBaTh CUCTEMHYIO pabOTy MO COIHab-
HBIM aCIeKTaM YCTOHUMBOTO pa3BUTUS.

BbIBOAbI

Takum 00pa3oM, Ui OLIEHKH yCTOHYMBOTO
Pa3BUTHS JIOTUCTUYECKON KOMITAHHH HEOOXOINMO
BBINOJTHEHNE HECKOJIBKUX KIIFOUEBBIX YCIIOBHIA.
Bo-nepBeIx, 3akpemnieHye Lened 1 NpUOpUTETOB
KOMITaHHHU Ha YCTOWYHMBOE Pa3BUTHE B CTpaTErHyIe-
CKHX JIOKyMEHTaX (HalpuMep, MOJNTHKH 1 KOHLIET-
IIMX YCTOHYMBOTO Pa3BUTHST). Bo-BTOPHIX, TOIKHO
MIPOXOAWTH BHEAAPEHHE MHCTPYMEHTOB I10 IOCTHIKE-
HUIO LeJIEN YCTOHYHMBOTO Pa3BUTHSL B COOTBETCTBUU
C BEIOpaHHBIMY IPHOPUTETaMHU. B-TpeThrX, NoIDKHA
(hopMHUPOBATHCS XKETOHAS ITyOITITIHAS OTYETHOCTh
C JIOCTaTO4YHBIM 00BEMOM pacKpbIBaeMOi HHPOP-
Mal1H, OTBEYAIOIIEH TpeOOBaHHSIM CYIIIECTBEHHO-
CTH, cOaTaHCHPOBAaHHOCTH, TOYHOCTH, MOCTIEI0BA-
TEJIBHOCTH M COTTOCTaBUMOCTH.

Ha ocHOBaHNY 3TOTO MOXXHO BBIZICTUTH TPH
YPOBHSI YCTOMYMBOCTH KOMIIAHUU: HU3KUH,
CpelHUH 1 BBICOKUH.

Tak >xe He0OXOMMO MPOBEICHUE HCCIIE0-
BaHMH B 001aCTH pa3paboTKH eINHBIX TpeOoBa-
HUH K OLICHKE YCTOMUMBOCTH KOMITAHUI B TPaHC-
HIOPTHOH OTpaciy, T.X. 3Ta cepa AeaTeIbHOCTH
HMEET CBOM TEXHHMUYECKHUE, IKOIOTHUYECKHE,
YIpaBJIeHYECKHE U COLMAIBHBIE 0COOCHHOCTH.
Heob6xonnma BeIpabOTKa 3HAYMMBIX JUIsl PAH)KHU-
pPOBaHUS COCTOSHUS yCTOWYMBOTO Pa3BUTHS
KOMIIaHUH TPAHCIIOPTHON OTPaciii KPUTEPHUEB,
¢ Tocieayomeil ux BepuduKanuen, BKIodas
9KCIIEPTHBIE OLICHKH.
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Anekceit TAMNYXUH

AHHOTALUA

Lenbto daHHol cmambu sgnsemcs co3daHue meopemude-
CKUX U Memoduyeckux npednocsinok 060cHO8aHUsS Memodos
yNpagreHus MpaHCNOPMHbIMU Op2aHU3ayUsIMU 8 Uensix co30aHust
yeHHocmel U NosbILEeHUS UX 3ghgheKmugHOCMU 3a C4éM npeod-
omepaleHuUst 803MOXHbIX NPOMUBOPEYUL U KOHGIUKMOS npu
8bINOMHEHUU 3aKa3a KOHeYHo20 nompebumens ycnye u/unu
npodykyuu.

unomesoli uccnedogaHus sensiemcsi npednonoxeHue,
4mo MOXHO onpedesumsb KOHKDEMHOE KOUYECMB0 U Kayecmeo
Memo008 ynpagneHus mpaHcnoOpMHbIMU OpeaHu3ayusamu
8 uensx co30aHusi YUeHHOCMU U yCMaHo8UMb 83auMOC8si3u
MexQy HUMU, Ymo N0380UM CHOPMUPO8aMb UHME2PUPOBaH-
HYI0 cucmemy ynpaesieHusi UensiMu U pasnuyHbiMu eudamu
mpaHcnopma.

B kayecmse memodos uccredosaHusi 8bibpaHbi Memodsbi
Knaccugpukayuu, cuHmesa, aHanusa, UHOykyuu u dedykyuu,
a8 kayecmee UHCMpPyMeHMa UCNob308aHb1 GUHapHBIe Mampuybl,

Knroyesbie cnoga: mpaHcnopmHasi opaaHu3ayus, cucmema, yernb, 3adaya, npuHyun, memod, nodxo0, (hyHKYUSI.

Anexceit [lempoeuu Tanyxun
HUncmumym skoHomuku Ypansckozo omoenenuss Poccutickoii akaoemuu Hayx,
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chopMUpOBaHHbIE Ha OCHOBE KMacCUGhUKaUUOHHBIX NPU3HaK08
06bexmo8 u ux duxomomutl.

B uccriedosaruu nomyyeHs| criedyrouue pesyribmam | apeyMen-
muposaHo codepxaHLe pecypcHoeo nodxoda K 0bocHo8aHUK Memodog
ynpaesieHusi mpaHcnopmHol opeanusayuell; paspabomara Kaccu-
¢hukayusi aOMUHUCITPAMUBH X, IKOHOMUYECKUX, OpeaHU3aUUOHHBIX
U coyuarnsHo-ncuxomnoeudeckux Memodos ynpaeneHusi daHHoU opaa-
Hu3ayued; 8b18/1eHb1 83aUMOC8S3U Memod08, NPUHULNOS U No0X0008
K ynpagsieHuro 06bekmamu COUUAITbHO-3KOHOMUYECKUX CUCIMEM.

BHedpeHue nomy4eHHbIX pe3yibmamos no38oaum CHU3UMb
86pOAMHOCMb NOSIBNIEHUST Npomugopeyull 8 yensx co3daHus
UeHHOCMU 3a cYém coeacosaHusi co0epxaHus cucmem ynpas-
NeHus €€ 38eHbAMU, co30amb npednockbITKU 0N CHWXKEHUS yny-
weHHol ebl200b! yenell 0aHHO20 Muna, COKPaWEHUS 8pPEMEHU
U 3ampam Ha N0020MOoBKY U 8bINOMHEHUE yNpageHYecKux pewe-
Hull, C80e8PEMEHHO20 PeacupogaHUst Ha yHUKasTbHbIe mpebosaHusi
KOHeYHbIX nompebumenel ycrye u/unu mosapos.

briazodapHocmu: cmamesi nod2omogneHa 8 coomeememauu ¢ 20cydapcmeeHHbM 3adaHuem MuHobpHayku Poccuu Ons ®TbYH

Urcmumyma akoHomuku YpO PAH Ha 2023 200.

[na uumuposanus: Tanyxux A. I1. Cmpykmypa memodos ynpagneHusi opaaHusayueli 8 yenu co30aHus yeHHocmu // Mup
mpaHcnopma. 2023. T. 21. Ne 1 (104). C. 55-66. DOI: https://doi.org/10.30932/1992-3252-2023-21-1-7.

MonHbIl mekecm cmambU Ha aH2nulickoM s3bike ny6aukyemcs 80 mopoii Yacmu 0aHHO20 8bInyckKa.
The full text of the article in English is published in the second part of the issue.
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BBEJEHUE

TpaHcnopTHbIE OpraHU3alMy SIBISIOTCS
KJIFOYEBBIMHU 3BEHBSIMHU LIETel MOCTaBoOK, o0ec-
MEYNBAIOLIMMU COINIACOBAaHUE CIPOCA U MPEAsIo-
JKEHHS Ha PBIHKaX pa3yinuyHoro Tuna. dddexrus-
HOE yTpaBJieHHe TPAHCIIOPTHOW OpraHu3aIie,
OpPUEHTHPOBAHHOI Ha CO3/JaHNe LIEHHOCTEH st
KOHEYHBIX MOTPEeOHTENeH yCIIyr 1/ WK IPOIyK-
LMK, SBJIAETCS €€ BaKHEUIINM KOHKYPEHTHBIM
npeumMyiecTsoM. [loatomy ocoboe BHHUMaHKE
CIIE/IyeT yIeNsATh NPOEKTUPOBaHHIO, HOPMHUPO-
BaHMIO W ONTHMHU3AIMU CHCTEMbI YIPaBICHHUS
JIAHHOM OpTraHU3allMei, 01 KOTOPOH, B HaCTHO-
CTH, TIOHUMAETCS «HA00P B3aMMOCBSI3aHHbIX HIIN
B3aUMOJICHCTBYIOIIUX 3JIEMEHTOB, KOTOPBIH
YCTaHABJIMBAET IOJIMTHKY W LENN U KOTOPBIH
MO3BOJISIET IOCTUTaTh ATHX 1ieJIel 0e30I1acHbIM,
JICHCTBEHHBIM U PE3yJIbTaTUBHBIM 00pazom» [1].

Cuctembl ynpasiieHUs TPAIULIUOHHO BKIIIO-
YarT CYOBEKT (KTO ympaBisieT?) U 00beKT (KeM
WM 4eM yrpasisitor?). B nepBom ciydae peds
WJIET O COBOKYITHOCTH UEPAPXUUECKH YIIOPSII0-
YCHHBIX JIUI[, MPUHUMAIOIIUX M BHEIPSIOIINX
yIpaBJIeHUECKUE PEIIEeHHs, a BO BTOPOM Clydae,
0 JIMILIAX, 3aJIeHCTBOBAHHBIX B peaN3aluy JaH-
HBIX PELICHHH, COCTOSIIUX B ONpeNeIEHHbBIX
OTHOULICHUSIX U NepepadaThIBAIOIUX PECYPCHI
B COOTBETCTBUM C PErIaMeHTOM OU3HecC-
npoueccoB. Eciu npusHare, 4To Hamboiee
LIEHHBIM 00BEKTOM YIIPABJICHUS SIBIISIIOTCS JIFOAN
[2], To B cocTaBe cucTEMBI yIIpaBIeHHs OpraHu-
3anuel cleayeT BhIACNATh «CUCTEMY YelloBede-
CKUX pecypcoB» [3], KOMIOHEHTOM KOTOpPOU
SIBIISIETCA (IIPAKTHUKA yIIPaBICHUS YeIOBEUECKH-
MU pecypcamu (aHr1. — HRMp)» nin «mporecc
NPUBJICYCHHS, MOTHBALIMH 1 YAEPKAHUS COTPY-
HHKOB JUIs1 0OeCIIeueH sl BEDKMBaHHs OpraHu3a-
um» [4]. Mexxny TepMUHaAMH «CHCTEMaA YIIpaB-
JICHUS» U «CUCTEMa YEJIOBEYECKHX PECYpCOB»
CYIIECTBYIOT HEKOTOPBIE Pa3INYus, IOITOMY
B JIaJIbHEHILIEM JIsl UCKITIOYESHUS! JIBOWHOTO TOJI-
KOBaHMS TOTO WJIM MHOTO TEPMHHA, CBSI3aHHOTO
C yIpaBJIEHHEM HE TOJIBKO YEJIOBEYECKUMHU pe-
cypcamu, HO U OpraHu3auueil B 1enoM, Oyaer
HCIIOJIB30BAaThCsl TEPMHUH «CHCTEMa YIIpaBJe-
HUSD».

B3aumozeiictBre cyObekTa 1 00beKTa yIIpaB-
JIeHUs! npenmonaraer GOpMHpPOBaHUE U TIEPHO-
JI4ecKoe OOHOBJIEHHE KOMIIOHEHTOB CHCTEMBI
YIOpaBIEHUS TPAHCIIOPTHON OpraHu3aIie, co-
CTaB U B3aUMOCBSI3H KOTOPBIX OTJIMYAIOTCS
MHOroo0pasuem. B ux cocras, kpome npodero,
BKJIIOYAIOTCS METOIBI YIIPaBJICHUS [5] MK «CI10-
cOOBI BO3JICUCTBHS HA KOJUIEKTHBBI HJIH OT/IEIIb-

® Mwup TpaHcnopTa. 2023.

HBIX paOOTHHUKOB C LEJBIO OCYIIECTBICHHS KO-
OpAMHALMY UX JEATEIBHOCTH B POLECCE MPO-
u3BOACTBa» 1. MexIy TepMHHAMH «METOIBI
YIPaBICHUS» U «IIPAKTHKA YIIPABICHNS YEJIOBE-
YECKHMH PECypcaMm» TaKKe HMEIOTCS] HEKOTO-
pele pasnnausd. [To3ToMy B ganbHeHIIEM B Kade-
CTBE OCHOBHOTO TEPMHHA OYJIET HCIOJIB30BaThCS
TEPMHH «METOBI YIIPABICHU.

Muorue ucciiegoBareau nNoa4EpPKUBaOT
Ba)XHOCTh NTPABMIIBHOTO NPUMEHEHUSI METOIOB
YIpaBJIeHHUs OpraHNu3alneH U ITOATBEPKIAI0T HX
BBICOKYIO 3((EKTUBHOCTb, HAIPUMEP aBTOPHI
[6-14]. OnHako He Bce CIENHANHUCTH YBEPEHBL,
YTO XOpOIIIEe yNPaBICHUE IEPCOHAIIOM BIIUSET
Ha MPOU3BOANTEIBHOCTh OPTaHN3aAIMN, HAlPH-
Mep aBTopsI [ 15—17], ccpinasich, B TOM 4ncie, Ha
HEOCTaTOYHOCTh AMITMPUYECKUX JaHHBIX IO
TAHHOM mpobieme [4].

BrricHeHre pryaiH HeocTaToaHoH 3 dex-
TUBHOCTH METOJIOB YIPaBJICHUS SBISCTCS TEMOM
OT/IENIBHOTO HCCIIEIOBaHUs. TeM He MeHee, yxKe
ceiluac MOJKHO BBIIBUHYTB TUIIOTE3Y O HEUETKON
CTPYKTYPH3AIIMH CHCTEM YTIPABICHHS TPAHCTIOPT-
HOW OpraHu3alyeil, MPOBOLUPYIOIIEH HEOTHO-
3HaYHOCTH ¥ HEOOOCHOBAaHHOE MHOTOOOpa3He He
TOJIBKO MX KOMITOHEHTOB, HO M B3aUMOCBSI3€i
MeXIy HUMH. V3oxeHHas! BIIe mpobdiema
CEpBhE3HO OCIIOXKHSACTCS, €CIIM PEYb 3aXOOUT 00
YTIpaBICHUH LEMSIMH CO3aHMs [IEHHOCTEH, TIpe-
TI0JIararoIieM IPOSKTHPOBAHNE U HCITOIb30BaHUE
MHOTOUYHCIIEHHBIX CHCTEM YIIPABIICHUSI OpTaHu-
3aIMsAMH, A TAKKE UX UHTETPALIUIO JUTS JIYYIIero
BBITIOJTHEHHS TPEOOBaHUH KOHEUHBIX TOTpeOHTE-
JIeW YCIIyT W/WITH TPOLYKITHH.

B nanHoIi cTarbe nmpearaeTcsi CHCTEMHBIN
TIOAXO/] K PELICHHUIO JAHHOHN MPOOIIEeMBI, TO03BO-
JSIOMMNA HE TOJIBKO WHTETPHPOBATH METO/BI,
TIPUHIMIIEI U TIOAXOAB! K YIPAaBICHUIO TPAHC-
TTOPTHBIMH OPTaHU3ALMSIMU M IETISIMU CO3/1aHHS
LIEHHOCTEH, HO M CO3/AaTh MPEAIIOCHUIKN IS
COBEPIICHCTBOBAHUS TEOPUH M METOJOJIOTHH
YIPaBIICHUS YEIOBEIECKUMHU PECYpCaMH BHYTPH
1 BHE OpraHu3allny.

OB30P JIMTEPATYPHbIX NICTOYHUKOB
CymecTByIOT pa3IUYHbIE TOYKH 3PCHUS HA
COCTaB M CTPYKTYpPY CHCTEMBI YIPaBICHUS Op-
raanzanuei. [To maenmio A. C. T'yrrepmana,
K KOMITOHEHTaM CHCTEMbI JaHHOTO THIIA OTHO-
CATCS «IOJHMTHKA, MJIAHWPOBAHKE, BHEIPEHHE
1 orepamnuy, oneHka s¢dexkTuBHOCTH, COBEp-

! Yrpasienue nepcoHaioM opranusanun: YueOGHuk / Ilox
pen. A. 5. Kubanosa. — M.: Undpa-M, 1997. — 512 c.
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Taoaunna 1

OCHOBHBIE€ KOMIIOHEHTBI NMPAKTUKH YIIPaBJICHUSA
YeJI0BeYeCKHMH pPecypcaMu [cOCTaBIeHO aBTOPOM|

ABTOpEI

KoMIoHeHTH! IPaKTHKU yIPaBICHHS YeI0BEUeCKIMH PeCypcaMu

JIx. Tlepcemn [20]

«pa3BHUTHE Kapbepbl 1 BO3MOXKHOCTH ISl IPOJBHIKEHHS TI0 CIIyKOe; BOSMOXKHOCTH 00y ICHHMSI;
BIIMSIHUE HA PabOTy U IPOOIEMbI; BOBICYEHHOCTD H KOMMYHHKALUST; IPOLECCHI YIPABICHHUS
9 HEKTHBHOCTHIO U OLCHKH; OaaHCc MeXAy pabOTON U TMYHOI )KHU3HBIOY»

J. E. Tect [21]

«CTpaTerus yrpapJIeHHs IEPCOHATIOM, HaOOp TONUTHK YIPABICHNS IEPCOHAIOM, HabOp
Pe3yNbTaToB yIpaBlIeHUs HEPCOHANIOM, TIOBEICHUECKUE PE3yIbTaThl, S/ Pe3yNbTaToB
paboTH! U PUHAHCOBBIE PE3YIIBTATHDY

I1. bocenu,

I Qury, K. byn [22] TIPOU3BOJIUTEIILHOCTHIO»

<<06yqune Y Pa3BUTHUEC, OIlJIaTa TPyAda U BOSHATPAXICHHUA, a TAKKC YIIPABIICHUC

I". deccrep [23]

«ompejieIeHne MoTpeOHOCTEH B YENIOBEUECKHX pecypcax, oToop, Habop, oOydeHne,
BO3HArpaX<IeHHE, OLICHKA, a TAKKe 3a00Ta O TPYNOBBIX OTHOIICHHUAX, OE30IIACHOCTH
U TUTHEHE TPyJIa, BOIIPOCAX CIPABEIINBOCTI

H. JIx. ®occ,
K. Jlaypcen,
T. ITenepcen [24]

IIPOABHIKCHUS IIEPCOHAJIA»

«JIeeTHPOBaHNE OTBETCTBEHHOCTH, TAKOE KAK KOMAaHTHOE IIPOU3BOJICTBO; CTUMYIIBI

K 3HAHHAM, TAKHE KaK PaclpeeliecHue IPUOBLIN, MHIUBHAYaIbHbIC CTHMYIIbI U CTUMYJIbI
UL OOMEHa 3HAHHUSIMU; BHYTPEHHSSI KOMMYHHKAIUS, TOOMpsieMast, HallpHMep, IIPaKTUKOH,
CBA3aHHOM ¢ 0OMEHOM 3HaHMSAMH HJIM POTalueil pabounx Mect; 00yueHHe COTPYAHUKOB,
KaK BHyTpeHHee, TaK U BHEIIHee; Ha0op U y[AepiKaHHe, TaKHe KaK BHYTPEHHSS IOIHTHKA

K. Jlaypcen,
H. k. ®occe [25]

«IIpakTHKa, BKIHOYArOMIast:

(b) crumynHpOBaHYe 3HAHUIA;
(c) oOMeH 3HaHUAMY;

(d) oOyueHue COTPYIHUKOB;
(e) Habop u yaepxaHue»

(a) nenerupoBaHUE OTBETCTBEHHOCTH,

K. Anyca,
A. Kapuyk [26]

«TapaHTHH 3aHATOCTH, BBIOOPOUYHBIH HaéM, CaMOYIIpaB/IsieMble KOMAH/Ibl, KOMIICHCAIIUS
B 3aBUCHMOCTH OT Pe3y/IbTaTOB PaboTHL, 0OMIPHOE 00ydeHHE, COKPAIICHUE Pa3IHInil
B CTaryce M 0OMeH HH(popManuein»

P. Cenaxsanj,

P. b. Xonamaxpu [27] U JIbTOTHDY

«HaéM ¥ 0T00p, 00yUeHne M KapbepHBIN POCT, CIIy)KeOHast aTTeCTalus, KOMIICHCAIIHI

IICHCTBOBAHUE U yIIpaBJIeHUECKUH 0030p» [18].
Ecnu npoBecTu npenBapuUTENbHBINA aHAIU3 T1e-
pEYHS TaHHBIX KOMIIOHEHTOB, TO MOXKHO OTMe-
THUTH CIIEyIOIIee:

1) mepedeHp BKITIOYACT CIIETYIONINE TETePo-
TeHHBIE OOBEKTHI: TP (PYyHKIUH yIpPaBICHUSI —
TUTaHUPOBAaHNE, BHEAPCHNE U YIIPABICHUCCKUH
0030p; cocTaBIsIoOIINE OM3HEC-TIpOIIecca — OlIle-
panny; MHCTPYMEHT YIPaBJICHUS — MOIUTHKY;
3a7ady ynpaBieHHUs — BHEIPEHHUE, a TaKxKe
KOHCTATaIIMIO TIOTyY€HHBIX PE3YIIbTaTOB — OIICH-
Ky 3¢ peKTHBHOCTH;

2) TaHHBIN TepedeHb MOXKET OBITh YTOUHEH
n nononHed. Hanpumep, k GpyHKIUSIM ynpasie-
HUSI MO’KHO JT00aBUTH MOTHBAIMIO, KOHTPOJIb,
MHTETpanuio, perylIMpoBaHNue, K HHCTPYMEHTaM
YIpaBICHUS — PETJIAMEHTHI U CHCTEMY MOTHBA-
IIMH, K 3a7adaM YIpaBICHUS — YCTOHYHMBOE
pasBUTHE U JIp.;

3) KOMIHOHEHTHI CHCTEMBI YIIPABJICHHS MOTYT
00pa30BHIBATH JIOTHYECKUE TTOCIIEIOBATEIHHO-
CTU U UMETh YETKUE B3auMoCBs3u. Hanpumep,
CHaJaja MCIOJIb3YETCs TUIAaHWPOBAHUE, TIOTOM
MTOJTUTHKA, JTaJiee BHEAPEHHE U OleHKa Y dek-
THUBHOCTH;

4) cucrema ynpaBJIeHUs BKIJIIOYAET KOMIIO-
HEHTHI pa3Horo yposHs. Hanpumep, GpyHkunm,

®  Mwup TpaHcnopTa. 2023. T.
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Kak 1 OM3HEC-TIPOIIECCHI, COCTOST U3 OIlepanui,
a TOJINTHKA, B CBOIO OYEPE/ib, SBISETCS YACTHIO
CTpaTeruy OpraHU3aIH.

B npesncraBieHHOM BBIIIE TIEPEYHE KOMITO-
HEHTOB CHCTEMBbI YIPABICHHS, KaK HETPYIHO
3aMETHUTh, HE HCITOJIB3YETCS TEPMUH «UEIIOBE-
yeckue pecypceb». [[03ToMy ciienyeT BEISIBUTD
KOMITOHEHTHI NPaKTHUKN YIIPAaBJICHUS YEJIOBE-
YECKHMHU pecypcaMu, KOTopas, 0 MHEHHUIO
M. ApmcTpoHTa, CBOAUTCS K «HE(POPMATHHBIM
MOAX0JaM, MCIIOJNb3YEMBIM B YIIPaBICHUH
monsmu» [3]. Kpome Toro, criexyet pazinudarsb
MIPAKTHKY pabOTHI C YEIOBEUECKUMH pecypca-
MH, KOTOpasi BKIIOYAET «IIPOIECC CO3/aHUA
IyJa MOAXOASIINX KaHIWIaToB, Habopa OT-
IeAbHBIX JUIl, oTOopa u oO0ydeHHUs» [19]
U TIPaKTUKY YNPaBJICHUS YEIOBEUECKUMH pe-
cypcamu.

BapuaHTbl 0CHOBHBIX KOMITOHEHTOB IIPaKTH-
KM YTPaBICHUS YEJIOBEUYECKUMH PECypCaMHu
MIPUBEICHEI B Ta0MI. 1.

Taknm obpazom:

1) cymecTByeT 3HaUNTEIFHOE pa3HOOOpa3ue
TOYEK 3PCHHS Ha COAEpKaHWE KOMIIOHEHTOB
MIPAaKTHKH YIPaBICHUS YEIOBEUYECKUMH PECyp-
caMmu, TIpH 3TOM aBTOPaMH, Kak IMPaBHIIO, HE
MIPUBEJICHBI JOCTaTOYHBIC APTYMEHTHI IS BbI-
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JIeTIeHNs] UMEHHO 3THX, a He IPYTHX KOMIIOHEH-
TOB;

2) KaxxJas TOYKa 3pEHHUs OTIMYaeTCsl OT
JPYTHUX TOYEK 3PEHHUs Pa3IMYHBIM KOJIHYe-
CTBOM IPE/JIaraéMbIX KOMIIOHEHTOB IPAKTUKH
yHpaBJIeHHs YeJIOBEUECKHUMHU pecypcamMu, Ko-
TOpOE TaKKe HEJTO0CTaTOYHO 00OOCHOBAHO;

3) npenyaraemMble aBTOPaMU KOMIIOHEHTBI
B KOHKPETHBIX YNPaBIEHYECKUX CUTYaLHIX
aKTyaJIbHBl B Pa3IMYHON CTENEHH, YTO Mpej-
nojaraeT MX paHXupoBaHue. Bo3MoxHO,
B OJIHOW OpraHu3aluy B MEPBYIO oYepe/b He-
00X0JMMO COBEPLUICHCTBOBAHUE CHCTEMBI
OILIaThl TPyAa U BO3HATPAXKACHUH, a B IPYToii,
oOyueHue rnepcoHana;

4) ucnoJib30BaHUE NMPUBEJACHHBIX BBIIIE
KOMITOHEHTOB IPENIOJIaraeT pa3sHble METO/bI
ynpasienus. Tak, HanmpuMep, JeJierupoBaHKe
OTBETCTBEHHOCTH, KOMMYHHKAIIUH, PA3BUTHE
Kapbepbl, Cly)KeOHas aTTecTalusi OTHOCATCS
K aJJMUHHCTPATHUBHBIM METOJIaM YIIPaBJICHUS;
oriaTa, BO3HarpaxxJeHus, a TakyKe KoMIeHca-
IIUU OCYLIECTBIISIFOTCSI B paMKaX 3KOHOMHUYe-
CKHX METOJIOB, a CAMOYIIPaBJIsieMble KOMaHIbl,
OanaHCc MeXIy paOOTOW M JTUYHOW >KH3HBIO,
YMEHBLICHNE Pa3INYMii B CTaTyce U PaKTHKa,
CBsI3aHHAs C OOMEHOM 3HAHHMSIMH WJIM CMEHOU
paboThl MPOABUTAIOTCS C MTOMOIIBIO OpPTraHu-
3allMOHHBIX METOJIOB. ECIIM y4UTHIBaTh COIM-
AJIbHO-TICUXOJIOTHYECKUE (PaKTOPBI, CBSI3aHHBIC
C ymnpaBJeHUeM opraHuzanuei [28], To Kk oT-
JIeJIbHOM IpyIIIe METOJJ0B YIIPaBJICHUS CIIey-
€T OTHECTH I'PYIIITy COLMAIBHO-IICHXOJIOTHYEC
KHX MeToJI0B. [lepeuncieHHbIe BIIIE IPYIIIbI
MeToa0B mpeminoxeHsl O. Hukonecky [5]
u A. 5. KubanoBbiM®.

B pesynbrare MOXHO cHOpPMYIUPOBATH
CIIEyIOIME TEOPETHYECKHUE U METOANYECKHE
ACHEKTHI UCCIIEJOBAHNUS:

(1) KOMIIOHEHTHI CUCTEMBI yIpaBIICHUS
MOTYT OBITh YIIOPSI0UEHBI HA OCHOBE COOTBET-
CTBYIOIIUX KJIaCCU(UKALMOHHBIX TPU3HAKOB,
YTO CYLIECTBEHHO 0OJETYUT X IPOSKTHPOBA-
HUE ¥ BHEJIPEHHUE B JIEATEILHOCTh KOHKPETHOU
OpraHM3aliy U IenH CO3JaHus LIEHHOCTeil;

(2) meToabl ynpaBlieHUsT HE MOTYT OBITh
3¢ ()EeKTUBHBIMH, €CIIM UX HCIIOJIb30BaTh U30-
JUPOBAHHO OT JIPYTUX I'PYNI KOMIOHEHTOB
CUCTEMBI YIIPaBJICHUS, TAKUX KaK 1IEJH, 3a/1a-
YU, IPUHIIMIIBL, ITOAX0bI U GyHKIUH [29], uTO
TpeOyeT CHUCTEMHOro IMOAXO0Aa K PEUICHUIO
JIAaHHOW 3aJ1auM;

(3) nepeuuncieHHbIE BBILIE TPYIITBI KOMIIO-
HEHTOB CUCTEMBI YIIPABJICHUS OpraHU3alueii,

Mwup TpaHcnopTa.

JOJI’KHEBI CTaTb OCHOBOI1 IJId IPOCKTUPOBAaHUA,
(i)OpMPIpOBaHI/ISI n OIITHMH3AIUU CHCTCM
yHpaBJICHUA OUCIIAMUA PA3JIMYHOI'O TUIIA, BKITIO-
qada LCIu Co3JaHus HCHHOCTei/'I.

METO[ONOrUA

JIiist u3y4eHUs U3JI0KEHHBIX BBIIIE aclek-
TOB UCCJCAOBAHUS HEOOXOAMMBI KAaue€CTBEH-
Hele MeTonbl [30-33] u, B mepByl0 odepelb,
MeTOJ| KjaaccuuKaimii, KOTOPBIH Ipenoia-
raer:

(1) obocHOBaHME U KCIIONB30BAHNE XapaK-
TEPHBIX JUIsI 00bEKTa MCCICAOBAHMS Kade-
CTBEHHBIX MPHU3HAKOB, a Takke (akTOpoB
BHEIIHEN CPeJIbl U UX JUXOTOMHUMN, KOJTHYECTBO
U MOCJIE0BATENBHOCTh IPUMEHEHUS JaHHBIX
MPU3HAKOB YCTAHABIMBAETCS HA OCHOBE JBYX
0a30BbIX METO/IOB, KACAIOUIUXCS YTOUYHEHUS
CYIIHOCTH 00BEKTAa MCCIIEOBAHMS: aHAIN3a
JIUTEPATYPHBIX UCTOYHUKOB U COLIMOJIOTHYE-
CKOTO OTIPOCa CIEINAINCTOB;

(2) co3nanue mornyecku 00OCHOBAHHBIX
KOMOHWHAIMI JUXOTOMHUIN KauyeCTBEHHBIX MTPH-
3HAKOB OOBEKTA MCCIIEIOBaHUSA U (PAKTOPOB
BHEIIHEHW Cpejibl, CTIOCOOCTBYIONIMX BhIIEe-
HHUIO HE TOJLKO COCTOSHUI JAaHHOrO 0OBEKTA,
HO ¥ (pa3 ero pa3BUTHS B 3aBUCHMOCTH OT 3a-
Jlauu, pelraeMoil ucciaeIoBaresem;

(3) popmupoBaHue OMHApHBIX MaTPUIL,
OCHOBY KOTOPBIX COCTAaBIISIIOT KOMOUHAIIUK
YKA3aHHBIX BBIIIE KAYE€CTBEHHBIX MPU3HAKOB
U TUXOTOMHM 00bEKTa UCCIIENOBaHUs U (HaK-
TOPOB BHENIHEW CPEIbI, MO3BOJIAIONIME 000C-
HOBaTh 2* BAPMAHTOB JAHHOTO O0OBEKTa, Tie
nugpa «2» yKa3plBaeT Ha KOJHMYECTBO JUXOTO-
MU, a X XapaKTepU3yeT KOJUUECTBO UCIIONb-
30BaHHBIX KQU4ECTBEHHBIX MPU3HAKOB;

(4) nyst 06pabOTKH PE3yIBTATOB UCCIIEN0-
BaHU C IOMOII[BIO KOMITBIOTEPHOT0 obecmeye-
HUS KakJasi TUXOTOMHUS Ka4eCTBEHHOIO MPH-
3HaKa MOXET ObITh 00O03HayeHa xomamu «0»
unu «1». I[Ipu atom kox «0» He oTpakaeT OT-
CyTCTBHE JUXOTOMHH, a MOTUEPKUBAET €&
MTPOTHBOTIOIOKHOCTE AUXOTOMHUH C KOIIOM «1%»;

(5) onmepauuu, Kacaronecs BeIoopa Kave-
CTBEHHBIX MPU3HAKOB M JUXOTOMHI 00BEKTa
HCCIe0BaHus U (DAKTOPOB BHEIIHEW CPEJbI,
a TaKkKe U3yYeHHEe MX BO3MOXHBIX KOMOHHA-
LUH UCIIOJIB3YIOTCS MPH AECKPUIITOPHOM Me-
TOJIE UCCIIEIOBAHKS, a ONEpaluH, CIIocoo-
CTBYIOII[HE BBIJACIEHUIO COCTOSTHUN TaHHOTO
00beKTa Wiy (a3 ero pa3BUTHUS, BHITOIHSIOTCS
B paMmKax ()aceTHOro MeToja KauyeCTBEHHOTO
HCCIIEIOBAHMS.

04). C. 55-66

TsanyxuH A. I1. CTpyKTypa METOAOB yNpaBneHWs opraHM3aLuen B Lienyu co3aaHmns LIEHHOCTH




HHCTPYMEHTHI peaH3allHi MHCCHH OpPraHH3aHH

OpueHTHpbI Dopmbl Mexanuzm
(umo?) (¢ nomowwio ue20?)  (kaxum obpazom?)
IInanupoBanue Hemu Tpunuumne! 3anaun
DTanel peajuzanuu
MHCCHH OpTaHH3aIHI Tomxone MeTtob DyHKuuK
Bemonnenne

Puc. 1. Knaccugpukayusi uHcmpymeHmoe cucmeMb| ynpaesieHusi op2aHu3ayuell [paspabomaHo aemopom].

KoMIoHEHTHI cUCTEMBI yIIPABICHUS

e — -

--------- 3

|
JIMIHOCTD @—|

Henn

JomxHocth |« [loapasnenenne [« OpraHmaumu:—»
I

KoHeuHblii noTpeOuTeNb TPOAYKIIMU H/UITH YCIyT

A

Ilennoctu

- ®DakTopbl BHEIIHEH Cpeibl

Puc. 2. Cxema e3aumodeiicmausi cy6bekmos npu ¢hopMuposaHuU CUCMEMbI ynpasieHust 4ensiMu YeHHocmu [pa3pabomaHo asmopom].

BunapHbIe MaTpHIIBI TO3BOJISIOT pa3paboTaTh
KITaCCU(HKAIMIO BAPUAHTOB 00BEKTa MCCIIENO-
BaHMS B PaMKax TaKOrO METOAA MCCIICTOBAHMS
Kak aHanu3. Ha ocHOBe maHHBIX BapHaHTOB
MOYXHO ()OPMHUPOBATH OOIIEe CTIOKHBIC BAPHAHTHI
00BbEeKTa MCCIEAOBAaHNS Ha OCHOBE CHHTE3A.
JIio6ast mosrydeHHass ¢ MOMOMIbIO OMHAPHBIX
MaTpHIl KOMOWHAIMS BapHaHTOB 00bekTa 00Opa-
OaTbIBacTCA Ha OCHOBE METOMOB ICAYKIIUHU
W MHITYKLHH.

Takum oOpa3oM, mepedncIeHHBIE BBIIIE
crieuduIecKne 9epThl KaYeCTBEHHOTO HCCIIe-
JIOBaHMS MO3BOJIAIOT HE TOJIBKO 00OCHOBATH
KOJINYECTBO BApHAHTOB OOBEKTA MCCIICIOBAHIS
1 MX KOMOWHAINI, HO 1 yCTAaHOBHUTH B3aHMOCBSI-
3 MEXLy HIMH, UCTIOJIB3YSI COOTBETCTBYIOIIIE
aKTyaJbHBIC Ka4ECTBCHHBIC TIPU3HAKN U UX JTU-
XOTOMHH, B OTIIMYHE OT TEX BAapHAHTOB U UX
KOMOWHAINH, KOTOpBIE TPEeUIaTaInuch U HCCIle-
JIOBAJIUChH paHee.

PE3YJIbTATbBI

Hcrionb30BaHme M3T0KEHHBIX BBIIIE METOIOB
WCCIIEIOBaHMSI TTO3BONISICT YyTOUHNTD COZIEpIKaHue
OCHOBHBIX KOMITOHEHTOB CHCTEMBI YIIPaBICHHUS
OpraHM3aIyell M LEeMsIMU CO3IaHMs [IEHHOCTH.
Jst 3TOr0 LenecooOpa3Ho HCIOIb30BaTh Clle-
JYIOIINE aKTyaJlbHbIE KaueCTBEHHbIC IPU3HAKH
1 TUXOTOMHH: «MHCTPYMEHTHI pealn3alnu
MHCCHH OpTaHU3aLlI» — OPUEHTUPEHI (UTO CTpe-
MHTCS TOCTUYb OpraHuszanusi?), GopMsl (¢ mo-

®  Mwup TpaHcnopTa. 2023. T.
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MOIIIBIO 9eT0 3TO «4TO?» OyIeT AOCTUTHYTO);
1 MeXaHU3M (KaKuM 00pa3oM OyIeT TOCTUTHYTO
9TO «4TO?»), a TAKKE «ITAITBI Peai3ainid MHC-
CHM OpraHW3alNN» — IUIAHUPOBAHNE U BBIITOM-
HeHre. COBMECTHOE HCIOIb30BaHNE JaHHBIX
MIPU3HAKOB M JUXOTOMHMH ITO3BOJISIET 00OCHOBATh
NepeyeHb KOMIIOHEHTOB CHCTEMBI YIPABICHUS
OpTaHM3AIMN: IIEJH, 3a]Ja4H1, TPUHIIAIIBI, TOAX0-
IIeI, MeTOBI M pyHKTIMU (pHC. 1).

Wudopmanus ¢ puc. 1 mo3Boiser crenarb
CJIE/TYTOIIHIE BHIBOABI:

(1) KOMITOHEHTBI CHCTEMBI YIIPABICHHS pac-
MIPOCTPAHSIOTCS HE TONBKO Ha OPTaHU3AIUIO, HO
1 Ha CIICAYIOIINE OOBEKTHI e€ BHEITHEH 1 BHYT-
peHHeH cpenpl: (@) JIMIHOCTh, MPETEHIYIOIIYTO
Ha JTIOJDKHOCTB B IAaHHOM OpraHm3amnuy; (0) JoIK-
HOCTHOE JIHIIO; (B) IOZIpa3/IeieHIe OpTraHn3aIliy;
(r) memb co3maHMsA NEHHOCTH; () KOHEYHOTO
MOTPEONTENS yCITyT W/WIN IPOyKIuH (puc. 2);

(2) mpu ynpaBiIeHUH TaHHBIMH OObEKTaMH
HEO0OXOINMO YIHUTHIBATH HE TOJIBKO COJEPKaA-
HUE JKEJTaeMbIX UMM [IEHHOCTEH, HO M HE0O0-
XOAMMOCTH UX COTTIAaCOBaHUS IIPH IPHOPHUTE-
Te LHEHHOCTEH KOHEYHOTO moTpeburens,
a TakXe BO3MOXXHOE M3MEHEHHE IaHHBIX
IeHHOCTEeH moa Bo3nelicTBHEM (aKTOPOB
BHEIIHEHN cpelibl;

(3) mpu ynpaBieHnH OpraHu3anneil Heooxo-
JIIMO:

(a) dopMupOBaTh NaHHBIE KOMIIOHEHTHI
¢ y4€TOM LEHHOCTEN JaHHON OpraHU3ally;

Tﬂl'lyXl/IH A. . CprKTypa METOA OB ynpaBlieHus Opl’aHVl3aL|,VIeI7I B Liernn co3aaHuns LEHHOCTHU




Ornomenns C-S
: v v ;
U) o
. 5 [ > JlomkHOCTB S —— Jomxuaocts C [« 5 le
(@] g ‘ [mm = - mmm e m——————— - 1 § o
=1 S Ucnonuurens S ' KomuuectBo N; ' 3 =
g s mil : S g
g ~ : ' i i ;Q =
s § : Ipouecc S : E KauecTtBO Qi i 3 S
o U I 1 1 | L OQ"
S S : Cl o : §
1 .. I 1 . I
S ! Pecypcet Sjj ! ! 3arpartsl Zj ! 3
: I . ; .
1 1
E Bpewms T i cKy,
Lennocrs —> IIponyxr Lennocts
«n» «i» «m»

anaBneHHe 10 HCHHOCTAM

Puc. 3. MexaHu3m ¢hopMupogaHusi cucmeMb| ynpasieHusi KaHasIoM NOCMaeoK NPU peanu3ayuu KOHYeNyuu ynpasneHusi N0 YeHHOCMsIM
[paspabomaro aemopom].

(6) cTpykTypupoBaTh U (HOpMaIn30BaTh
KOMIIOHEHTBI CUCTEMBI yNPaBICHUS JAaHHOU
OpraHM3alell o NoPa3AeTICHUSIM U JOIKHO-
CTSM CHUCTEMBI YIIPaBIICHUS;

(B) OpraHu30BBIBATh HAOOP JTUYHOCTEH IS
3aMeIleHHUs TOJDKHOCTEH ¢ Y46TOM LIEHHOCTEH,
KaK OpraHu3alliy, TaK U JaHHBIX JTMYHOCTEH;

(T) OpHeHTHPOBAThCSl Ha CO3/aHHE LIEHHO-
CTel Ul KOHEYHOTO MOTPEOUTENS], YTO MOXKET
noTpeboBaTh KOPPEKTHUPOBKH CYLIECTBYIOLIEH
CHCTEMBI yIPaBJICHUs OpraHu3aluei;

(1) cormacoBaTh KOMITIOHEHTBI CHCTEMBI YIIPaB-
JIEHUS C KOMIIOHEHTAMU CHUCTEM YIpPaBICHHS
CMEKHBIMH 3BEHBSIMH 1I€TIY CO3AaHNUSI IEHHOCTEH.
MexaHu3M (OPMUPOBAHHS CUCTEMBI YIIPABIICHUS
KaHaJIOM CO3J[aHHs IEHHOCTH, BKIIOYAIOIINM
CHCTEMBI YNpaBJeHHS OpraHu3alnuei-noc-
TaBIIMKOM S ¥ opraHusanuei-norpedurenem C,
MIPe/ICTaBJIEH Ha pHC. 3.

OpueHTanus 3BEHbEB LIENIM HA CO3/laHUE
LEHHOCTH ITpeJIroaraeT pa3paboTKy KOHLIETIHN
YIpaBJICHUS 110 LIEHHOCTSIM, ITPEAyCMaTpHBalo-
el corjacoBaHue LEHHOCTEH CMEKHBIX
3BEHBEB 1[ENIH, OJHO U3 KOTOPBIX SIBISETCS T10-
CTABIIMKOM, a JIPYroe 3BEHO MOTpeOHuTeneM
NPOAYKLUMH W/WIKA yciayr. B kauecTBe OCHOBBI
MO>KHO HCIIONIb30BaTh KOHIEIINIO YIIPABICHUS
M0 IEHHOCTSIM BHYTPU OpraHu3alui, 000CHO-
BaHHy!0 C. JI. lonanom u b. A. Puunu [34].

LleHHOCTB «/m» OpraHU3aLUH-TIOTPEOUTENS
C siBisieTcst OCHOBO# 11st popMHpOBaHUS CUC-
TeMbl ynpasienus C JaHHOW opraHU3aluei,

Mwup TpaHcnopTa.

KOTOpasi MPe/oiaracT yCTaHOBJICHUE OTHOIIIC-
Hu#t C-S ¢ opranuzanuen-nocTaBIIMKoM S, Opu-
SHTUPOBAHHOM Ha IIEHHOCTH «/1», Ha OCHOBE KO-
TOpo# c(hopMHpPOBAHA CUCTEMA YIIPABICHUS S.
OTHOIIEHUS MEXKy JaHHBIMH OPTaHU3AIUIMHI
OCYIIECTBIISIIOT TOJDKHOCTHBIE Jnnia C u S, co-
OTBETCTBEHHO. Pe3ynbpTaTroM MaHHBIX OTHOIIIC-
HUM ABJISETCS TPOAYKT «i», MOCTABIIAEMBIiA Op-
TaHHU3aNUEH-TOCTABIIUKOM S.

TpeboBaHue Ha U3TOTOBIICHUE U TIOCTABKY
JAHHOTO TPOIYKTa MepenaéTcs UCIOTHUTEIIO
S, KOTOpBIN HCTIONB3YET IJIsi ITOTO COOTBET-
CTBYIOLIME PeCYpCH S i mpouecc S. M3roros-
JICHHBIH MPOAYKT «i» MO KPUTEPHSIM KOJIHYE-
CTBa, KAueCTBa, 3aTpaT U BPEMECHH MpHOOpeTa-
eTcs opranusaieii-nmorpedurenem C, kotopas,
MOTPEOIIAS MPOMYKT, COTIOCTABIISACT KEJIAEMYIO
Y BOCIIPHHUMAEMYFO IICHHOCTH, Pa3HUIIA MEXKTY
KOTOPBIMH OIICHHBACTCSI HHTETPATbHBIM KO3(-
(uLMEeHTOM pe3ynbTaTUBHOCTH cK . AHaoruy-
HOE COTOCTAaBJICHHE OCYIIECTBIISIET OpraHu3a-
IHSI-TIOCTABINKK, KOTOPAsl TAKKE OICHUBACT
CBOIO I[CHHOCTH C IMOMOIIBI0 WHTEIPAIBHOTO
nokasarens sK . Eciu OTKIOHEHHS MaHHBIX
K03 PUIMEHTOB TTpUeMyIeMbl, opranuszamnuu C
1 S QYHKIIMOHUPYIOT B paMKaX CIIOKUBIITUXCS
OTHOIIICHUH, €CITH OHH HE JOMyCTHMEI, TO 3TH
OTHOIICHUS KOPPEKTHPYIOTCS M, COOTBET-
CTBEHHO, MEHSETCS KAYECTBO KOMITIOHCHTOB MX
CHCTEM ynpaBiicHUs. B psijie ciiyyaeB OTHOIIIE-
HUS MEKIY OPTaHU3AIUSIMU MOTYT OBITh TIpe-
PBaHBL.
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Puc. 4. Knaccudgpukayusi Memodoe ynpaenieHusi opaaHusayueii [29].
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Puc. 5. PecypcHblii nodxod k 060cHo8aHuUt0 Memodoe ynpaesieHus opaaHu3ayuell [pa3pabomaHo aemopom].

Panee ObLIH IPEICTABICHBI OCHOBHBIC TPYII-
MBI METOJIOB YNPABJICHUS, PACCMATPHUBAECMBIX
B KaueCTBE KOMITOHEHTA CHCTEMBI YIPAaBJICHUS
opranusanei. /1y Toro 4To0b1 000CHOBATh UX
KOJIMYECTBO U Ka4€CTBO, LIeJIECO00Pa3HO UCTIONb-
30BaTh CICIYIOIIUE UX aKTyaJbHBIC MPU3HAKU
U TUXOTOMHH — «OOBEKT, Ha KOTOPBIH HalpaBJie-
HO BO3JICHCTBHE»: JIUYHOCTH W TPYIIIA JIFOACH,
a TAKXKE «XapaKTep MPUMECHEHHUS BO3CHCTBUM —
OTHOCHTEJIbHO CTAOWMJIBHBIN M CUTYAI[HOHHBIN.
COBMECTHOE UCTIOIH30BAHUE TAHHBIX ITPU3HAKOB
Y TUXOTOMHH TIO3BOJIET MOATBEPIUTH HATUUUE
aJIMUHHUCTPATUBHBIX, SKOHOMUICCKHX, COLIHAITh-
HO-TICUXOJIOTMYCCKUX ¥ OPTraHU3allMOHHBIX ME-
TOJIOB YIIPABJICHUS OPraHU3AIIUSIMHE U/ U T[CTIs-
MU CO3/[aHUs IICHHOCTH (puc. 4).
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Hudopmanus, npencrapieHHas Ha puc. 4,
MOKET OBITB IIOATBEPIK/IeHA Ha OCHOBE KJIaCCH-
¢dukanuu nepepabaThIBAEMBIX OpraHU3AIMCH
pecypcoB (puc. 5).

Pecypchl, TpaUIIMOHHO MOpa3IeisIeMbIe Ha
MaTepHualibHbIe, HH(OPMAIOHHBIE, (PUHAHCO-
BBI€ U JIIOZICKKE [29], CO3MaI0T MPEOChUIKY JIs
UCIIONIb30BaHUS:

(1) aAMHUHHUCTPATUBHBIX M COLHAIBHO-
MICUXOJIOTHYECKUX METOJOB YNpAaBICHUS, UC-
MOJIb3YEMBIX B OTHOIICHHUSAX MEXAY JHUIAMHU,
MPUHUMAFOIIUMHE U BBHITIOTHSIONUMHE PEIICHUS,
OTHOCSIIIUMHCS K JIFOJCKUM pecypcam. JlaHHbIe
METOJIbl YIIPABJICHUS B HaWOOJbIICH CTEIECHU
COOTBETCTBYIOT IPAKTHKE YIIPABJICHUS YEIIOBE-
YECKUMH PeCypcamu;

Tﬂl'lyXVIH A. . CprKTypa METOA OB ynpaBlieHus opransau,Meﬁ B Lelnn co3aaHunsd LeHHOCTH




IIpoexTupoBanue u
(dbopmupoBanue
JTanbl CO3AAHUS
CHCTEMBbI YNIPaBJIEHUsI
DyHKIIMOHUPOBaHUE U
ONTUMM3ALINSA

DaKTOpbI, BIAUAIONINE HA OTHOIIEHUSI
pyKoBoauTeNIel M HCHOJHUTENel

J0JDKHOCTHBIE TIOJTHOMOYHS Dopmbl
B3aUMOJICUCTBHS
OmnpeneneHue Pacnipenenenune
U perjlaMeHTaus W MHTeTpanys QyHKIHH,
THOJITHOMOYHH B KOHCTaTanus
WICTI0JIb30BaHMSI BJIACTH OTBETCTBEHHOCTHU
IIpenocraBnenue npasa VYnpasnenue
YIIpaBIEHUA pecypcaMu KOMMYHUKaIUIMU
B CKaJISIPHBIX LETIAX

Puc. 6. Knaccugpukayusi admuHucmpamueHbix Memodoe ynpaesieHusi op2aHu3ayuel [paspabomaHo aemopom].

®opma yyacTus pad0THMKA B JeITe1bHOCTH

OpraHH3anuu
Brmmonaenue TpynoBeix  [IpuHsTHE yripaBIeHYECKHX
byHKIMT peueHuit
Opranuzanus VYnpasneHnue Bnanenue
Bun cy6'|,e]cTa ynpasJjieHus, (I)OpMaMI/I OILIaThI COOCTBEHHOCTBIO
JOCTHTAIOIIEro 1ejb Tpyaa OpraHM3alyu
PaboTHUK opraHu3anun VYupasnenue Boznarpaxnenue
CHCTEMaMHU 3a CHIDKEHHE YIYIIEHHOH
IPEMHUPOBAHUS BBITOIBI

Puc. 7. K. ukayus

(2) PKOHOMHYECKHX METOJ0B, OPHEHTHUPO-
BaHHBIX Ha M3BJIEYEHHE IPUOBLIH, TOCPEICTBOM
YIpaBJIeHUs 3aTpaTaMu M LIEHOOOpa30BaHMEM,
Kacaromuxcsi (PMHAHCOBBIX pecypcoB. B aTom
Cllyyae MOXXHO TOBOPHTH O IIPaKTHKE yIpaBJiie-
Husl QuHAHCOBBIMU pecypcamu (aHr1. — FRM);

(3) opranu3aIiOHHBIX METO/IOB, HAIIPABJICH-
HBIX: (2) Ha yIpaBJIeHHe IPOIeCcCaMH C IIPUBIIE-
YEeHHEM OCHOBHOTO M OOOPOTHOTO KamuTaia,
B IIEPBYIO OYEpE/ib, B BUJIE MaTepUANIbHBIX pe-
cypcoB; u (0) Ha 000CHOBaHWE W BHEAPCHUE
YIpPaBIEHYECKUX PEIIECHUI, OCHOBAHHBIX Ha
HCIIOIb30BaHNH BHEIIIHEH 1 BHYTpEeHHEH HH)Op-
MaIli¥ WK HHPOPMAIMOHHBIX pecypcax. B 3a-
BUCHMOCTH OT BHJIa UCIIOJIB3YEMBIX PECYypCOB
MOXHO BBIJICJIUTh, COOTBETCTBEHHO, NPAKTHKH
yIpaBJIeHUS] MaTepUalbHBIMU pecypcaMu
(arn1. — MRM) 1 nHdpOpMaIIMOHHBIMH pecypca-
Mmu (aHr. — IRM).

ConepxaHue puc. 5 saBuseTcs 0a30BBIM,
ITOCKOJIbKY B OTHOLICHHH 4YEJIOBEYECKHX pe-
CYpPCOB HCHOJIB3YIOTCSI BCE METOJIBI yIpaBiie-
HUs, Ipe/ICTaBICHHbIE Ha pHUC. 4, KOTOpHIE,
B CBOIO OY€pE/Ib, TAK)KE MOTYT OBITH CTPYKTY-
PUPOBaHBI C LEJIbIO MOCIIENYIOIIEro BeIOopa
MPUHLUIIOB YNPAaBIEHUS U MOAXOJ0B K €ro
peanu3anuu.

Mwup TpaHcnopTa.

Yeckux Memodoe ynpaeneHus opaaHu3ayuel [paspa6omaHo asmopom].

OCHOBHbBIC aJMHUHUCTPATUBHBIC METOMIBI
YIpaBJICHAS MOTYT OBITH 000CHOBAHBI HA OCHOBE
CJICIYIOIINX aKTyaJbHBIX KA9E€CTBCHHBIX IPHU3HA-
KOB H WX JUXOTOMHIA: «(paKTOPBL, BIUSIONINE HA
OTHOIICHUS] PYKOBOIMTEINICH W UCIIONHHUTEICH»:
JIOJDKHOCTHBIE MTOJTHOMOYHS X (JOPMBI B3aHMOJICH-
CTBUSI, & TAKKE «ITAITBI CO3AHUSI CHCTEMBI YIIPaB-
JICHUSI OpraHHM3aIHein» — MPOSKTHPOBaHKe U (op-
MHUPOBaH¥E; (PYHKIIMOHUPOBAHUE U OIITUMHU3ALIHIS.
CdopMupoBaHHas HA OCHOBE JaHHBIX TIPH3HAKOB
Y TUXOTOMUI OWHApHAs MaTpUIla IMO3BOJISIET 00-
OCHOBATh YETHIPE aJIMHHUCTPATHBHBIX METOJNA
YIpaBIICHHS, TIPEACTABICHHBIX Ha PHC. 6.

OCHOBHBIE SKOHOMHUYECKHE METOMBI YIIPaB-
JICHHSI MOTYT OBITh OOOCHOBAaHBI HAa OCHOBE
CICIYIOIINX aKTYaJIbHBIX Ka4eCTBEHHBIX MpPHU-
3HAKOB U MX JUXOTOMMUIi: «(popMma ydacTus pa-
OOTHHKA B JCSATEIHHOCTH OPTraHU3AINN — BbI-
MMOJTHEHHUE TPYIOBBIX (PYHKIHN W NPUHATHE
YIpaBICHYCCKUX PEIICHUH, a TaKXKe «BUJ
CyOBEKTa YIPABICHUS, TOCTUTAOIIETO IIEITh) —
OpraHU3anys B IeJIOM U PAOOTHUK OpPTraHU3aIlHH.
KoMOuHaIus naHHBIX IPU3HAKOB U JUXOTOMUMN
O3BOJIsSIET 000CHOBATH YE€THIPE SKOHOMUYECKHIX
MeETOo/Ia YIIPaBJICHUS, IPEICTABICHHBIX Ha pHC. 7.

OCHOBHEIE COLMAIBHO-IICUXOJIOTHYECKHE
METOJIBI YIIPaBICHHUS MOTYT OBITH 000CHOBaHBI
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®opmupoBanue pabounx
rpynmn
IIpuopuTeTnI
yHpaBJ/ieHHsl IEPCOHAIOM
OpraHu3anmuu

JlocTkeHue uenei
OpraHu3alu

Puc. 8. Knaccugpukayusi coyuanbHo-ncuxono2uyeckux memodos ynpassieHusi opaaHusayueil [paspabomaro asmopom].

TakTnueckas
Tun gocTuraemoii ueaun

Crparernueckas

Tun odbexTa ynpasjieHusl B OpPraHu3aluu

JInuroCTH

I'pynma moneit

Ananranus xapakrepa
Y MaHephbl MTOBEICHUS
JINYHOCTH K YCIIOBUSIM

BBIMIOJTHEHHS TPYJOBBIX

Co3znmaHre U coOXpaHeHue
COIMATBHO-
ICHXO0JIOTHYECKOTO
KJIMMaTa B rpyIIax

dyHKIHI
OpueHTanus Tlonneprkanue
Ha CO3JIaHH€E IICHHOCTEH CTpEeMIICHHS
noTpeOuTeIst K YIOBJICTBOPCHHUIO

1 UCTIOJTHUTEIIA

HOTPeGHOCTEH BHICLIETO
YPOBHS

(I)opMa B03)IeﬁCTBHﬂ Ha nMepCcoHaJ OpraHusanuvuu

WuauBunyanbHas KonnextuBuas
Pernamenranus Brenpenue npoueccHoro
U COOJIOZICHUE TaKTa noaxoza (ycTpaHeHHe
TEXHOJIOTHYECKUX MEX(PYHKIIMOHAIBHBIX
onepanui 6apbepoB)
Yupasnenue Ynpasnenue
HU3MEHEHUSIMU YCTOMYHBOCTBIO
B OpraHU3aLuH U YCTOWYHBBIM pa3BUTHEM
OpraHu3aluu

Puc. 9. Knaccugbukayusi opzaHu3ayuoHHbIX Memodoe ynpaenieHus opzaHu3ayuell [paspabomaHo asmopom].

Ha OCHOBE CJIEAYIOIINX aKTyaJ bHBIX KaueCTBEH-
HBIX IPU3HAKOB ¥ X INXOTOMUI: «THIT 00bEKTa
yHpaBlIeHUs] B OpraHu3aluu» — JUYHOCTH
1 IpyIIIA JIIONEH, a TaKKe «IIPUOPHUTETHI YIIpaB-
JICHUS! TIEPCOHAJIOM OpraHu3anum» — GopMupo-
BaHME PabOYMX TPYIIT U JOCTIKEHUE LIEIH Op-
ranu3anuu. Ha puc. 8 npencrasnena 6unapHas
MarpHla, TO3BOJISIOIIAS BBIACIUT YETHIpE Ba-
pHaHTa COLHUAIBHO-TICUXOJIOTNYECKUX METO/IOB
yIIpaBJIeHUsL.

OcHOBHBIE OpTaHHU3alHOHHBIE METOMBI
YIIpaBJIEHUsI MOTYT OBITH 000CHOBaHBI HA OCHO-
BE CJIEAYIONIMX AKTYyaJbHBIX KaueCTBEHHBIX
MIPU3HAKOB M UX JAUXOTOMHH: «(popMa BO3zeH-
CTBHSI Ha IIEPCOHAI OPTaHU3ALNH» — HHIAUBUY-
aJbHast ¥ KOJUIEKTHBHAS, a TAKXKE «THII JIOCTH-
raeMoii IeJIN» — TAKTHYECKas U CTpaTernyeckKast.
CoBMecTHOE MCIIONIb30BaHKE IAHHBIX TIPH3HAKOB
U JMXOTOMHH HO3BOJIIET 00OOCHOBAThH YETHIPE
OpraHM3aIOHHBIX METOJa yNpPaBJIEeHUs, Mpe-
CTaBJIEHHBIX Ha pHuc. 9.

[Ipy HEeoOXOAMMOCTH KaXKABIH U3 METOJOB
YIIpaBJIEHUs OpraHu3alNeil MOXKET OBITh CTPYK-
TYPHUPOBaH Ha KOMIOHEHTHI C YYETOM criennu-
KM JaHHOM opranuzanuu. Kpome toro, B psze
ClIy4aeB MOXXHO YCTaHOBHUTBH IIPUOPUTETHHIE
TPYIITBI JaHHBIX METOJIOB, @ TAK)KE PAHKMPOBATDH
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5TH METOABI B 3aBUCHMOCTH OT KOHKPETHOU
yIpaBJeHYecKoi cutyanuu. B pesynsrare dop-
MUPYIOTCS IIPEAIIOCHUIKHI VISl peaii3aliy TOro
WJIM MHOTO CTHJISI WK, BEpHEe, KOMOMHUPOBaH-
HBIX CTHJIEH yIpaBJIeHHs OpraHU3aIiel ¢ [eIbIo
TIOBBILICHUS €€ TPOU3BOAUTENLHOCTH U Oojee
KaueCTBEHHOT0 OOCIY)KMBaHHS KOHEUHBIX I10-
TpeOuTeNei NPOAYKIMH 1/WIH YCIIYT.

Wudopmarnyst, npencrasieHHas Ha puc. 6—9,
I03BOJISIET YCTAHOBUTH B3aMMOCBSI3 OCHOBHBIX
METOJIOB YINpPAaBJICHUS OpraHu3alie, a Takxke
COOTBETCTBYIOIIMX UM IPUHIUIIOB U ITOAXO0B
K YIpaBJICHHIO 00BEKTaMH COLUAIBEHO-3KOHO-
MHYECKHX cHcTeM (Tal. 2).

Takum 00pazom:

(1) opueHTHpYsICb Ha OCHOBHBIE I'DYIIIBI
METO/I0B yrpaBiieHus (puc. 4), MOXKHO BBIICIUTH
CIIeAyIOIMe TPYIIbI IPUHIMIIOB M ITOJXOJ0B
K YIpaBJIeHHIO: (2) OTHOIIEHUsIMH, (0) 3 dek-
TUBHOCTBIO M pe3YJIbTaTHBHOCTBIO, (B) IEPCOHA-
JI0M, 1 (T) OU3HEC-TIPOIECCAMU;

(2) kaKTOMy METOJLY YTIPaBIICHNUS TIOCTABIICH
B COOTBETCTBHE ITPUHINN yrpasieHus. Harnom-
HHUM, 4TO K HanOoJyiee M3BECTHBIM IPUHIUIIAM
YIpaBJIeHUs OpraHu3annei OTHOCATCS MPUHIIN-
el [35-40], 4ucno KOTOPBIX BapbUpyeTcs oT 4
no 14. Kak crnemyer u3 Tabmuisl 2, npemiarae-
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Taoauua 2

B3aumocssizu METOAOB, MIPUHIUIIOB M MOAX0I0B K YIIPABJICHHUIO o0beKTaMH
COIMHAJIBbHO-OKOHOMHYECKUX CUCTEM [paspaGOTaﬂo aBTOpOM]

MeTtonst IIpuHIMDBI ITomxomsr
AJIMHHHCTPaTHBHbIE TIpuHIUNBI H HOAXO0ABI K YIPABJICHUIO
MeTObI opraHusanmeit
Ornpenenenne CooTBeTCTBHE 3HAHUH, YMEHHUI, HABEIKOB
M perIaMEHTalMs TOTHOMOYHUI M KOMIETEHLUH UCTIONHUTENS 3aHUMAeMOn CTpyKTYpHBIH
Y UCIIOJI30BAHHS BIIACTH JIOJDKHOCTH
Pacnpenenenue .

. PaBHOMEpHOCTH pacnpeseneH s TPyI0EMKOCTH .
1 COIIacoBaHME (yHKIHIA, KOHCTaTAIMs o JIMpeKTUBHBII

MIPOLIECCOB YIPABICHUS OpraHU3anueit
OTBETCTBEHHOCTH
IIpenocraBneHue mpasa yrnpaBIeHUs CooTBeTCTBHE HOTHOMOYHI H HCHOIb3yeMBIX PecypcHbii
pecypcamu JUISL UX OCYIIECTBIICHUS PECYPCOB yp

dopmanuzanus ynpaBIeHIeCKHX BO3IEHCTBHI
YrpaBneHne KOMMYHHUKAIHSIMA . .

U cyOOpaMHAIMS JODKHOCTE! Ha Pa3IHIHBIX CouuanbHblit
B CKaJIIPHBIX IIEMAX

YPOBHSIX YIPaBICHHS
JKOHOMHYeCKHe IpuHIUIBI H TOAXO0/ABI K YIPABJIEHUIO
METOIbI 3((PEeKTHBHOCTHLIO H Pe3yILTATHBHOCTHLIO

CooTBeTCTBHE TPYAOBOIO BKJIaJa HCIIOIHUTEIEH
VYnpasnenue GpopMamMu OILIATH TpyAa B JIOCTIDKCHHE LIEITH OPraHU3aIU U IOTyJaeMoil | DKOHOMHYECKUIT

HMH 3apabOTHOM TIaThl

PanmonansHas 3arpyska U HCIOJIb30BaHUE
Biagenne coGCTBEHHOCTBIO OPraHU3alMH | OCHOBHOTO M 0OOPOTHOTO KaruTana IIparmaruueckuit

OpraHH3aluu

CrpaBeuBoe pacipeeIeHue HOMyIeHHBIX
YnpasiieHre cucTeMaMy IIPEMUPOBAHHS OpraHHu3aluell pe3ysbTaToB B yCIOBUIX OKCKITIO3UBHBIH

HeCTaOMIbHOH OKpYsKalomel cpesbl

Ilounck pe3epBOB COBEPLIEHCTBOBAHUS
Bo3narpaxienue JIeATEeNbHOCTH OpraHU3aI[HU IIpennpuHnMarens-
3a CHW)KEHHUE YIyLIEHHOH BBITO/IbI ¥ pa3paboTKa peKOMEHAAIN T CKHU

T10 UX HCIOJIb30BaHUIO

IpuHUUNBI H TOAXO0ABI K YIPABJIEHUIO
ConmaibHO-IICHX0JIOTHYECKHE MEeTObI

NepCoOHAIOM
AnanTanus Xxapakrepa ¥ MaHephl MakcumanbHO€e HCIIOIB30BaHHE TPY0BOIO
TIOBEJEHNS TUIHOCTH K YCIOBUSIM TIOTEHIHAIa COTPYAHHKOB OpPraHU3alUH AnanTHBHEIH
BBITIONIHEHUSI TPYJIOBBIX (DyHKIMH 1 IOCTH)KCHNE CHHEPreTHYecKoro s dexra

Hcxmrouenue GpakropoB HEraTHBHOTO
Co31aH1e U COXPaHEHUE COLHATIbHO- BO3JICHCTBHS HAa COTPYAHUKOB .

Kopnoparusnsiit
TICHXOJIOTUYECKOTO KIIMMaTa B TPyIIax ¥ pabounre rpynmsl ¥ 3QPEeKTHBHOE yIIpaBIcHHE

KOH(IMKTaMU B OpraHU3aIL[1
OpueHTanus Ha CO37laHue IIEHHOCTEH DopMHpOBaHUE U PA3BUTHE OTHOLICHUH MapKeTHHIOBDIH
TIOTPEOUTEIS U HCTIONHUTEIS B OpTaHM3alUH U C KOHTPAreHTAMH P
Ionnepsxanue cTpeMieHUs Pa3BuTHE HHTEIICKTYaIPHOTO IOTCHIINATIA
K YAOBIIETBOPEHHIO MOTPeOHOCTEH HCIIONIHHUTENEH 1 HeMaTepHaIbHEIX aKTHBOB MoTHBaLMOHHBIH
BBICILIETO YPOBHS OpraHH3alul
Opranu3anMoHHbIe TpuHOUNBI H HOAX0ABI K YNPABJIECHUIO
MeTObI Ou3Hec-mpoueccaMu

MakcumanbHas 3arpy3ka IpOH3BOACTBEHHBIX
Pernamenranmus .

MOIIIHOCTEH, BBISIBIICHHE U NPEOTBPALICHNUE o
¥ COONIONEHNE TaKTa TEXHOIOTHYECKUX . OnTHMH3aINOHHBIH
omepanit (hopc-MaXKOpHBIX CUTYaluit

P IPH BHIIIOJTHEHNH 3aKa30B MOTpeOuTeNei
BHenpenue nporeccHoOro noaxona VckiroueHue moTeph yIIyleHHOH BHITObI Ha
(ycTpanenne MeK(pYHKIHOHATBHBIX CTBIKAaX TPYIOBBIX (QYHKIMIT HCTIOTHUTENEH TIpoueccHsit
GapbepoB) 1 TIOJpa3/IeIeHNH OpraHN3aluy

MuHEMH3anUS 3aTpart, BpeMeHI

U yIIyIIEHHOH BBITOJbI IPH KOPPEKTHPOBKE .
VYrpaBneHne H3MEHEHHUSIMU B OpraHU3aI[HU Yy /IbLHpH KOpD P CHTyallMOHHBIH

JIeATEeNbHOCTH

U PECTPYKTYPU3ALHU OPTraHH3aluI

o Y4ET 5KOHOMHYECKHX, IKOTOTHYECKHX
VYrpaBneHne ycToi4uBOCTBIO . .
¥ COL[HANIBHBIX aCIEKTOB YCTOHYIMBOTO pa3BuTHA | CTpaTerudeckui

u yCTOﬁ'-IPIBLIM Pa3sBUTHEM OpraHU3alluu

Opranusalnuu
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MbI€ MPHUHIIKITB YIIPABICHHS OpraHU3aiuen
MPEACTABISIIOT 000U JBYXYPOBHEBYIO KOH-
cTpykiuio. Ha mepBoM ypoBHE HpenCTaBIeHbI
CPYNIBI JaHHBIX MPUHIIUIOB, @ HA BTOPOM
YpOBHE MPHUHIMIBI yIpaBiacHus. [I0CKONIbKY
KaX[bI{ TPUHIIUI CBA3aH C KOHKPETHBIM METO-
JIOM YTIPABJIEHHUS, TO B COOTBETCTBHUH C IAHHBIMH
puc. 4 u 6-9 OHU CBsA3aHBI IPYT C JPyrom Oma-
rofapsi akTyajabHbIM KaueCTBEHHBIM MPH3HAKAM
U UX TUXOTOMUSIM. TO €CTh MOYKHO YTBEPIKIATh,
YTO B OTJIMYHE OT YK€ M3BECTHBIX MEPEUHEH
MIPUHIUIIOB YIIPABJICHUS [Pe/IaraeMble aBTOPOM
MIPUHIIUATIBL CPOPMHUPOBAHBI HA OCHOBE CHCTEM-
HOTO IOAXO0/a;

(3) KX IOMy METOJTY YIIPABJICHHUS TIOCTABIICH
B COOTBETCTBHUE MOAXO] yripaBieHus. Vx Takxe
HAaCUYMTHIBAETCA 16, MpUYEM COBMECTHOE HX
HCIIOJIB30BaHuUe: (@) OCYIIECTBISETCS HAa OCHOBE
CUCTEMHOTO moaxona, u (0) compoBOXKIaCTCS
Y4ETKO C(OPMYITUPOBAHHBIMU CBSI3aMU 10 aHa-
JIOTHHU CO CBA3MH PUHIIUIIOB YIIPABICHUS.

3AKITHOYEHUE

ITony4eHHbIe pe3yabTaThl, 0 MHEHUIO aBTO-
pa, SBISIOTCSI OCHOBOM IS IPOBEJCHUS J1ajlhb-
HEWIINX UCCIICI0BAaHUI Ha OCHOBE OJJHO3HAYHO
MPEACTABIEHHBIX TPYMI METOAOB YIPaBIICHUS
TPAaHCIIOPTHOM OpraHu3aluei, a TAKKe OTACIb-
HBIX METOJIOB YIIPABJICHUS, KAXKIOMY U3 KOTOPBIX
MOCTABJIEHBI B COOTBETCTBUE MPUHIIMIT ¥ TTOAXO]
K YIPAaBJICHUIO, a TAKXKE PEKOMEHIAINI 110 (hop-
MHUPOBaHHIO HHTETPUPOBAHHON CUCTEMBI yTIpaB-
JICHUS LETISIMU LIEHHOCTEH, CHYDKAIOLTHUI BO3MOXK-
HOCTB TIOSIBJICHUS IIPOTHBOPCYHI U KOH(IUKTOB
TP CO3JaHUU IIEHHOCTHU JIJIs1 KOHEUHBIX MOTpe-
ourenel MPOAYKIUU W/WIH YCIYT.

Kaxxnomy u3noxxeHHOMY B JaHHOW CTaTrbe
METOJy, MPUHIUIY U TOAXOAY K YIPaBICHUIO
MOXET OBITh IPUCBOCH COOTBETCTBYIOIIUIA OH-
HAapPHBIA KOJI, TO3BOJISIONINI 00padaThBaTh HH-
(hopMaIfo 0 COCTOSHUU CUCTEM YIIPABICHHUS
Pa3IMYHOTO TUIA U YPOBHS C MOMOIIBIO KOM-
MBIOTEPHOTO O0CCIICUCHUS YIPABICHYCCKON
JIeSITENIbHOCTY MPUMEHUTENBHO K TPAaHCTIOPTHOU
orpaciu. [Ipu 3ToM CHUMXKaAETCsI BEPOSTHOCTD
OINHUOOK U, TEM CaMbIM, ITOBBIIIAETCS Ka4eCTBO
NMPUHUMAEMBIX YIPaBICHUYECKUX PEIICHUN
U CHH)KAeTCs BpeMsi Ha €0 BHEAPEHHE.

B xone nansHeimx uccaenoBaHuil mpeamno-
JIaraeTcsl yTOUHUTH CYIIIHOCTD U COAEPIKaHUE TaK
Ha3bIBAEMBIX CUCTEM «CaMOYIIPABJICHUSD» KOHEY-
HBIM TOTPEOUTENIEM MPOAYKIUU W/WIH YCIIYT,
MPENOCTABISIEMBIX TPAHCIOPTHBIMU OpTraHHU3a-
IUsAME; ¢hOPMHUPOBATH MOAXON K MOHUTOPHHTY
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KOMITOHEHTOB CHCTEM JAHHOTO THIIA; OLICHUTh
TEHACHUMH YIPABJIEHUS YCTONYUBOCTBIO U YCTOM-
YHBOTO PA3BUTHS CHCTEM «CaMOYIPaBICHUS
KOHEYHBIM MOTPEONTENEM MPOTYKINH H/WIN
YCIYT € y4ETOM SKOHOMHYECKOTO, COLMaIbHOTO
1 DKOJIOTHYECKOTO acTIeKTOB YIPaBJICHHS JaHHO-
IO THIA; BBIABUTH OCOOCHHOCTH M MEXaHH3M
dbopmupoBanus «3pdekra ObYber0 KHYTa»
B CHCTEME YIIPABIICHHS LIETISIMU CO3/IaHHs [ICHHO-
CTeH 1 pa3paboTarh PEeKOMEHIALMH [0 CHIKEHHIO
€ro HETraTHBHOTO BJIMSHUS HA PE3yJBTAThI JIes-
TEJIBHOCTH LIeNeil pa3IMYHOTO THIIA.
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WmunTaunoHHaa moaenb ynpaBneHus
cOOMHON cuTyaLuen B aaponopTy

Bacunuit XXYKOB

AHHOTALINA

ObecneyeHue peaynspHOCMU 8bINOMHEHUS Pelicos sensem-
¢ 00HOU U3 KrKoYeebix 3aday asuakomnaHuu. Tpu anagHbie
KOMNOHEHMb! 3¢h(hekmUBHO20 (hYHKUUOHUPOBaHUE CUCMEMbI
8030yWH020 mpaHcnopma — amo obecneyeHue 6e3onacHocmu
nonémos, obecneyeHue peaynsapHOCMU U 8bICOKOE Kayecmeo
OKa3blBaeMbIX yCrye, Mo eCmb CEpeUCHas cocmasnsowas npo-
yecca asuanepesosKu.

lpu amom cmoum obpamume 8HUMaHUe Ha mom ¢hakm,
Ymo peaynsipHOCMb UM NYHKMYyanbHOCMb 8bINOSTHEHUS Pelicos
A815emes 0cHosoll A1 obecneyeHust 6e3onacHocCmu, pumMuY-
HOE 8bINOSTHEHUE CYMOYHO20 NiaHa No3gosisem cmpoeo 8bIoep-
JKugamb HOPMbI NO CBOEBPEMEHHOMY MEXHUYECKOMY 0BCYXU-
8aHUI0 U Npochunakmuyeckum ocMompam 8030YWHbIX Cydos.
A pelicbl, 8bINOMHAEMbIE CO 3HAYUMENbHbIMU 3a0epXKamu,
c8005m Ha Hem 8ce ycunusi aguanepeso3yuKos Noka3amsb 8bl-
COKUli ypogeHb cepauca Ha 6opmy u npu obcnyxueaHuu nacca-
XKUpO8 8 asponopmax. HapyweHue pezynspHOCMU 8bINOHEHUS
pelicog npuHocum aguakoMnaHuu yObIMKU U 3HaYUMesbHbIl

Bacunuii Ezopoeuy Kyxoe

Canxm-ITlemepbypeckuii 20Cy0apcmeeHHbIl YHUBEPCUMEM 2PANCOAHCKOU aBUAYUU
(CII6I'YTA), Canxm-Ilemep6ype, Poccus.
P4 vasizhukov@yandex.ru.

ywepb penymayuu. TpaduyuoHHbIMU npuyuHamu 3a0epxKu
pelicos sgnsitomes — HebnazonpusimHble MemMeoycnosus, mex-
HUYecKue Npu4UHbI, N030Hee npubbimue camonéma. Ho y Heko-
MopbIX pocculickux aguakoMnaHuli nepuoduyecku Hapacmaem
nokasamenb 3adepxeK 8blnemos u npubsimus pelicos u no
NpuYUHaM 3a2pyXeHHOCMU a3ponopmos, 3aepyKeHHOCMU 30H
oxudaHusi aaponopmos, c60e8 8 PUMMUYHOCMU B8bINOMHEHUS
CYMOYHO20 NnaHa.

Kaxdas 3adepxka pelica co30aém cboliHyro cumyayuto.
Bonpoc ynpagnerus cbolHol cumyayueli eceeda sesncs memoli
0111 HayuHbIx Ouckyccull u uccnedosanull. Lens uccnedogaHus —
paspabomame Modenb ynpaeneHusi cbolHol cumyayuel, 3ada-
Ya — U3yyeHue sapuaHmos peleHull 8 gude oyepedu 8030y WHbIX
cydoe Ha 8bliem U aHanu3 pe3ynbmamos amux peweHul, ade
yenesoll yHKyuel 6ydem MuHUMU3aLUS ybbImKos om 3a0epXKU.

[ins npuHamus peweHuli npednazaemcs ucnonb308aHUe
UMUMayuoHHoU modenu ycnogHoll c6oLiHol cumyayuu, onucaHuto
codepxaHusi Komopol U nocesweHa ama cmamas.

Kntoyesbie cnosa: aguayuoHHbIl mpaHcnopm, asponopm, pe2ynapHoCmb 8bINOIHEHUSA peticos, cbolHas cumyauus, y6bImKU

aguakoMnaHuu, UMUmayuoHHasi Mooerb.

s uumuposanus: XXykoe B. E. UmumauyuonHas modens ynpagnerus cboliHoll cumyayueli @ asponopmy // Mup mpaxcnopma.
2023. T. 21. Ne 1 (104). C. 67-74. DOI: https://doi.org/10.30932/1992-3252-2023-21-1-8.

MonHbIl mekecm cmambu Ha aH2nulicKOM si3bike ny6nuKkyemcst 80 mopoil Yacmu 0aHHO20 8bInycKa.
The full text of the article in English is published in the second part of the issue.
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BBEJEHUE

PerynsipHOCTb BBITIOTHEHUS PEICOB TS KAXKIIOH
ABUAKOMITaHHH — KJIIOYEBOM TTOKa3aTelb OLICHKH e€
JesitesbHOCTU. Ecim nmpupepkuBarbesi MexayHa-
POIHBIX HOPM OLIEHKH PErYJISIPHOCTH (ITyHKTyallb-
HOCTH), TO 3aJiep)KaHHbIM OyIeT CUHMTaThCs peiic,
BBINOJIHEHHBIH C ISITHA/IIaTHMUAHY THBIM OTTO3/[aHH-
€M I10 MPUOBITHIO WK BbUIETY. TOrna 1o oneHke
OAG (Official Aviation Guide — odunHanbEHbINA
ABUAIMOHHBIN CIIPABOYHHK) ITYHKTYaJIbHOCTD BbI-
TIOJTHEHUSI PEHCOB POCCUHCKUX aBUAKOMITaHUH CO-
craBysieT ot 53 10 72 %*. B 2019 rony OAG HazBan
CaMbl€ IyHKTYaJIbHbIE 29POIOPThI M aBUAKOMITAHHUH.
«JIuepoM 1o MyHKTYaJIbHOCTH Cpely KPYIHBIX
adPOINOPTOB, KOTOPBIE B TO 00CITY)KHBAIOT Oonee
30 MITH BBUIETAIOIINX NTACCAKUPOB, CTAT TOKMHACKHUIA
Xamona. [locne Hero muayT: a3ponopT ATIaHTHI
(CHIA); asponopr Yanru (CuHraryp); asporopr
Hensepa (CHIA); asponopr Jloc-Anmkeneca
(CHIA).

B kareropuu «I'maBubie aspomnopTs» (20—
30 MJIH BBUIETAIOIIMX MAacCCaKUPOB B TOM) TEPBOE
MECTO 3aHsI1 MOCKOBCKHH aspornopt «lllepemernbe-
BO». CaMbIM ITyHKTyaJIbHBIM MAJICHBKHM a3pOIop-
TOM (2,5-5 MIIH BBUIETOB B I'0O/1) CTaJl BO3/LYILHBIH
TPAHCTIOPTHBIHN y3en MuHcKa.

Ton-10 caMbIX MyHKTyaJIbHBIX aBHAKOMIIAHUH
mupa: Copa Airlines (ITanama); airBaltic (JIateus);
Hong Kong Airlines (Kurait); Hawaiian Airlines
(CHIA); Bangkok Airways (Tawnannm); Qantas
Airways (Asctpanust); LATAM Airlines (Unnn);
Azul (bpasunust); Qatar Airways (Karap); KLM
(Hunepmanmpr).

W3 poccuiickux aBHanepeBO3YMKOB KOMITAHUS
S7 Borna B pelTHHT caMbIX ITyHKTYaJIbHBIX Maru-
CTpaJIbHBIX aBHaMHUH (18 MECTO) M caMbIX IMTyHK-
TyaJlbHBIX NEepeBO34nKOB B EBpome (uecroe
MECTO)»?.

Kpome u3ydyeHus: CTaTUCTUKH PEryIsIpHOCTH
BBITOJIHEHUSI PEHCOB, Ba)KHBIM HAIIPaBICHHEM HC-
CJIC/IOBAHMS SIBIISIETCS YIPaBIECHHE MPOIECCOM
paspelieHusi cOOMHON CHTYallMu B a3poIOpTY.
WupopmalioHHbIe CUCTEMBI C BIOXKEHHBIMH aJIr0-
PHUTMaMH pa3perieHus IPoOIeMbl cOOs B peryisip-
HOCTH, HCKYCCTBCHHBIH UHTEIUIEKT B YIPABICHUN
MOTOKaMH MAacCa)XUPOB U PEHCOB emié J0Nro He

! Poccuiickue aBnakommanuu K kouiy 2021 roma pac-
TEPSJIN NMYHKTYalbHOCTb. [DJIEKTPOHHBIA pecypc]:
https://www.vedomosti.ru/business/articles/2022/01/13/
904695-aviakompanii-rasteryali-punktualnost. Joctyn
13.01.2023.

20AG Aviation Worldwide cocraBuita peHTHHT cCaMBbIX ITyHK-
TyaJbHBIX aBUAKOMITAHUH M a3POIIOPTOB MUpa. [ DIEKTPOH-
HBII pecypc]: https://www.aex.ru/news/2019/1/6/192271/.
Joctyn 13.01.2023.

®  Mwup TpaHcnopTa. 2023. T.

CMOTYT 3aMEHHTH OIIBIT, HHTYHIHIO U HABBIKH,
BJIO’KEHHBIE B (CKHBOI» YM OIIBITHOTO OIEparTopa.
Hy»kHO TonbKO co3aaTh Cpey IUIs IPUHSTHS pere-
HUS, TIPEZICKA3aTh, YTO OYEHb BAKHO, SKOHOMITIE-
ckuit d¢pdext. IMuTarmoHHast MOIENb He Tpeyia-
TaeT ONTUMAJIBFHOTO PEIICHHS, HO TOMOTAeT JIydIle
TIOHATH 0OOCHOBAHHOCTH YIPABICHIECKUX pellle-
HU.

OOBEKT HCCIEe0BaHNS, U3IIOKEHHOTO B TAHHOM
CTarbe, — ATO MPOLIECC BEIOOPA PELICHHS TI0 yIPaB-
JIEHNIO COOHHOM CUTYyarmel, KOTOPBIH 3aKIF09aeT-
Csl B TOM, YTO HCCIIENOBATENIO TpeIaraeTcs mo-
CTPOUTH OYepenb Ha BBUICT M3 3aJep KaHHBIX
B a3pOIOPTy PEiiCOB ¢ MUHUMH3AIHCH YOBITKOB
ABMAKOMITAHWH, CBSI3aHHBIX C HapyIIEHHUEM pery-
JISIPHOCTU MOJETOB.

L]ens — viccnenoBaTh MOZIENb YIIPABIICHHS COOH-
HOH cutyamueil. 3ajada — M3ydeHHEe BapHAHTOB
pEIIeHHH B BHAE OUYEpear BO3MYIIHBIX CYIOB Ha
BBUIET M aHAIN3 PE3YIIBTATOB 3THX PEIICHUH, TIe
LIeNeBOH (PyHKIMEH OyieT MUHIMHU3AIHs YOBITKOB
OT 3aJICPIKKH.

PE3YNbTATbI
Ioaxoanb! K H3y4eHHIO MPODJIeMbI
HCCIIeI0BAHUS

« 1151 sKOHOMITIECKA 3D PEKTUBHOTO (PYHKITHO-
HHUPOBAHMS aBUAKOMITAHUH B YCIIOBHAX KOHKYPEH-
LMW OJHUM M3 BOKHEHIIMX (paKTOPOB SBISETCS
npobrnema peryiaspHocTy nonétos. Hecobmonenne
CPOKOB BBUIETa W MPHOBITHS PeiicOB BOBIICKAET
TIEpPEBO3YHKA B JIOTIOJIHUTENBHBIE PACXOJIBL, CBS3aH-
HBIE cO MTpadHBIMU CAaHKIUSIMH ITACCAXKHUPaM,
TPy30IOTyJaTeNsiM M TPy300TIPaBUTENSIM, a TAKKE
adpOIIOPTaM, €CIT 3aAEPXKKH PEHCOB MPOHCXOMIAT
TI0 BUHE aBHAKOMIIAHHH, YTO CBS3aHO, KaK PABHIIO,
C OIIMOKaM1 MEHEIDKMEHTa. PerymspHocTh HonéToB
BO3JIYILHBIX CYIOB I'PaKIAHCKOHM aBUALINH BKITIOYa-
€T TIOHSTHE PETYISIPHOCTH OTIIPAaBIICHHI BO3IYII-
HBIX CYZIOB M PETYISIPHOCTH BBINOIHEHHS PEHCOB.
PerynspHOCTh MONETOB XapakTepu3yeT paboTy
MIPEANPHUATHIA TPa’kKIaHCKOM aBUALIK 110 JOCTABKE
IIacCaXXupoB, Oaraka U Tpy30B B COOTBETCTBHH
C JIOrOBOPOM Ha HepeBo3Ky. PerymspHocts moné-
TOB — BBIPa)KEHHOE B IIPOIICHTAX OTHOIICHHE KOJIH-
YECTBa BBHITTOIHEHHBIX peHcoB 0e3 3a1epKKH K 00-
TIIeMy KOJTIIECTBY BBITIOJTHEHHBIX PeiicoB. DT0 OMIIH
13 BOKHSHIIINX MTOKa3aTeNel KadecTBa (PyHKIIMOHH-
POBaHHUS aBHATPAHCHIOPTHBIX MpeAnpHATHiD [1].
[IpuBenénnas nuTaTa U3 CTaTbi MOJIOLOIO UCCIIe-
nosarens J. A. HaymoBoli ABIsIeTCS aKTyanbHOW HA
BCE BpEeMEHa KOMMEPUECKOTO HCTIOIb30BAHMS BO3-
JyIIHOTO TpaHCIIopTa. BHIyuMo, TONBKO KOHCEpBa-
TH3M II0JIX0/1a K OTIPEAEIICHUIO PETYIIPHOCTH T10-
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JIETOB M ONpEJEeNseT TOT (aKT, 4To J0 AeKadps
2020 roia OCHOBHBIM JJOKYMEHTOM, TIpEe/THA3HAYEH-
HBIM JUISL OIIPEeJEIeHNs U pacuéra peryaspHOCTH
TIOJIETOB, SIBJISUIOCH «PYKOBOZICTBO 110 00€CTIEYEHHUIO
1 Y4€Ty PeryssIpHOCTH TOJETOB BO3AYIIHBIX CYJIOB
rpaxnanckoit apuanun CCCPy», yTBepkaéHHOe
npukasoM MI'A or 10.01.1990 ©. Ne 6%, kotopoe
6bu10 oT™MeHeHo [Tprkazom MunTpatca Poccuu ot
04.12.2020 . Ne 541 «O npuzHaHuM HE JEHCTBYIO-
nmMH Ha Tepputopun Poccuiickoit denepanuu
HekoTopblx akToB CCCP, ux oTAenbHBIX MONOXKe-
HUM, a Takke MHUCeM, MHCTPYKIMH U yKa3aHUMH,
W3[aHHBIX [IEHTPAIBHBIMI OpPraHaMHU FOCY1apCTBEH-
Horo ynpasneHuss CCCP, u yTpaTuBIIUMU CHITY
HekoTopbIX akToB PCDCP, ux 0TeNbHbIX MOJIOXKe-
HUM, a Takke MHUCeM, MHCTPYKIMH U yKa3aHUMH,
W3[aHHBIX [IEHTPAIBHBIMI OpPraHaMHU F'OCY1apCTBEH-
Horo ynpasietust PCOCP, B oGnactu TpaHcmopTan”.

B oTnenbHBIX OTKPBITHIX HCTOYHUKAX MOSBU-
nack nHQopmMauus o ToM, 4to: «MUHTpAHC NpHU-
CTYITMJI K pa3pabOTKe HOBBIX HOPM Yu€Ta pery-
JISIpHOCTH aBuapeicoB. OHU JOMKHBI 3aMEHUTH
npaBuia, nercreytoinue co BpemeH CCCP, coo6-
i «M3Bectusam» B BeoMcTBe. B wactHOCTH,
IIpeAsaraeTcs 1eTaau3upoBaTh IPUIMHBEI 3a/1€p-
JKEK BbIJIETa M YETKO yKa3blBaTh BUHOBHOTO —
a3pOIOPT, ABUAKOMITAaHUIO HJIH OTIepaTopa Ha3eM-
HOTO 00CITyKHMBaHHS. DTO MO3BOJHT BBISBISATH
y3KHe MecTa B paboTe 3THX CTPYKTYp U IOBBICHTD
MTyHKTYaJlbHOCTh NEPEBO3YMKOB — MACCAXKUPAM
He MPUAETCS YacaMH CHJIETh B a9POIIOPTax B OXKH-
JaHUM peiica, cuuTaroT dKcnepTsl. Ho yyactHu-
KaM pbIHKa OyJIeT HenpoCTO AOTOBOPHUTHCS
0 emuHOI MeTomuke»®. B HacTosIee BpeMs OT-

8 TIpuka3z MI'A CCCP or 10 suBaps 1990 . Ne 6 «O6 y1-
BEPKACHHH W BBEICHWHU B JeiicTBue PykoBojcTBa 10
00€CTICUCHHIO U YUETY PEryIIpHOCTH MOIETOB BO3/YIIHBIX
CYOB IPaXIaHCKON aBHAIUM» (JOKYMEHT yTPaTWII CHILY).
[Onexrponnsiii pecypc]: https://base.garant.ru/70198590/.
Hocryn 13.01.2023.

4 Tlpuka3 Muntpanca Poccuu or 04.12.2020 r. Ne 541
«O mpU3HaHUU HE AEHCTBYIONMMHU Ha TeppuTopuu Poccuii-
ckoit @enepanun Hekoropbix akToB CCCP, nx oTaenbHbIX
MOJIOKEHUH, a TaKiKe NMUCEM, MHCTPYKLUN U yKa3zaHUil,
H3JIaHHBIX IEHTPAJbHBIMM OpraHaMH TOCYlapCTBEHHOIO
ynpasaenust CCCP, u yTpaTHBIINME CHITy HEKOTOPBIX aKTOB
PC®CP, ux oraenbHbIX MMOJIOKEHUH, a TaK)Ke MUCEM, HH-
CTPYKIUH U yKa3aHHIL, H3TaHHBIX IEHTPATbHBIME OPraHaMHU
rocynapctBerHoro ynpaeierus PCOCP, B obnactu Tpanc-
nopTay. [DneKkTpoHHbIH pecypc]: https://www.consultant.ru/
document/cons_doc LAW_375322/. octyn 13.01.2023.

5 Bonobyes A., Lpipynesa M. DT1o 3anér: aBuakommna-
HUSIM [PONHIIYT MYHKTYaJlbHOCTh. MHUHTPAHC TOTOBHUT
HOBYIO METOAMKY yu€Ta 3aaepxek peiico // M3Bectus,
22 ampens 2019 r. [DnexTpoHHBIN pecypc]: https://
iz.ru/870098/aleksandr-volobuev-irina-tcyruleva/eto-
zalet-aviakompaniiam-propishut-punktualnost. Joctyn
13.01.2023.

®  Mwup TpaHcnopTa. 2023. T.
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BETCTBEHHOCTH 3a 3aJIEPKKYy pelca IeIHKOM
U MOJIHOCTBIO JIOXKHUTCSI Ha aBUAIEPEBO3YHKA,
XOTSI MHOTHE TIPOOJIEMBI C 00eCIIeueHueM CBOe-
BPEMEHHOCTH OTIIPABKH pelica Wil 00ecreueHu-
€M ero mpHuOBITHS CO3Jal0TCsI OTEePaToOpaMu
a’ponopToB. BoT MMeHHO mo 3To# mpu4yuHe
IIPOEKTOB U J1aKe JIOKAJbHBIX HOPMATHBHBIX aK-
TOB 110 00ECHEYEHHIO U PACUYETy PEryJSIPHOCTH
MOJETOB BO3AYIIHBIX CYIOB CYLIECTBYET OIPOM-
HOe MHOXecTBO. B MuHucrepcTBo Tpancnopra
MOCTYIIJIN NPOEKTHl HOPMATHBHOTO JOKYMEHTA
0T acCOLHUaLUH «A3PONOPT», NIABHBIX ONEeparo-
poB asponoproB «lllepemerseBox» u «Jlomoneno-
BO». JIokanbHBIE JOKYMEHTHI, YYUTHIBAIOLINE
PETYIAPHOCTD MOJETOB, HOCAT pa3IMyHbIC HA3Ba-
HUS, Tak A7 a’poropra «JlomonenoBo» paspa-
6orano «PyKoBOICTBO MOJIB30BaTENs a9PONIOPTA
JloMoz1e10BO» ®, B KOTOPOM MMEETCs pasjied, mo-
CBAMIEHHBIH y4€Ty MyHKTYaJlbHOCTH IOJETOB.
OpHako Jaxke ONpeleNieHHe «IyHKTYaJbHOCTh
MoNETOB» B HEM OTCYTCTBYeT. B «PykoBoncTee
110 00ECTICYEHHIO M YUETY PEryJsipHOCTH MONETOB
BO3/IYIIHBIX CyJ0B rpaxnaHckoi apuaiuun CCCP
(PPIIT'A-90)» KOHKPETH3UPOBAHO MOHATHE «pe-
T'YJISIPHOCTD HONETOBY. «PeryaspHOCT HONETOB
BCTA —Bkirogaet B ce0st IOHATHE PETYISIPHOCTH
otnpasineHuit BC 1 peryisipHOCTb BBIIOIHEHUS
peiicoB. PerynspHocTs HONETOB XapakTepus3yeT
paboty npennpusTuii v ynpasiaenuid ['A u orpac-
JM B 1EJIOM N0 JIOCTaBKe IacCaXUpoB, Oaraxa
U TPY30B B COOTBETCTBUU C JOTOBOPOM Ha Iepe-
BO3Ky»°. OnpeneneHue Noa4EPKUBAET COLUAIb-
HYIO 3HAUMMOCTb IIPOLIECCa BBINOIHEHNUS TOJIETOB
BO3AYIIHBIMH CyIaMM T'PaXKAaHCKOW aBHAIIUU.
Bo3MOXXHO, OTCYTCTBHE €JMHOTO MOAXO0A K pe-
IJTAMEHTHPOBAHUIO 3aJIepKEK BBUIETOB peiicoB
U OIpe/eNeHHs OTBETCTBEHHOCTH KOHKPETHOTO
BUHOBHOTI'O B 3TOH 3aJep)KKe NMPHUBOIUT K TOMY,
YTO BOJIbHOE TOJKOBAaHHE 3HAYMMOCTH COOEB
PETyJISPHOTO BBIIOJIHEHHUS PEHCOB MPUBOIUT
K NOSIBJICHHIO MHPOPMALIMHY O TOM, YTO 3aAEPKKH
U OTMEHBI PEHCOB BBITOJHBI ABHAKOMITAHHSAM .
Oco0eHHO, eciu peiic BHIONHIETCS C 3arpy3Koi
MEHbIIIe IUIAHOBOH, TOTIa PEHC MOXHO OTMEHHUTh

® PyKOBOJACTBO IMOJIb30BaTeNs a3poropra «J{oMoae10Bo»
(Bepcust 25). [DnexTponnslii pecypce]: https://business.dme.
ru/files/doc/PYKOBOACTBO%20ITI0JIb30BATEJIS1%20
ADPOITOPTA%20(Bepensn%2025).pdf. Hoctym 13.01.2023.

" BonoOyes A., Llpipynesa M. OT™MeHHas MO3ULIKAS: KOMY
BBITOJIHBI MacCOBBIC 3a[iCPXKKH aBuapeiicoB. «M3BecTus»
BBUSICHWIIH, KaK POCCHHCKHE MEPEeBO3YUKH 3apadaThIBAIOT
Ha Herorozie // Vzsectus, 1 deBpans 2019 1. [DnexTpoHHbII
pecypce]: https://iz.ru/840013/aleksandr-volobuev-irina-
tcyruleva/otmennaia-pozitciia-komu-vygodny-massovye-
zaderzhki-aviareisov. [loctym 13.01.2023.

XykoB B. E. UMnTaunoHHasi MoAenb ynpaBneHnss COOMHOU CUTyalMeN B aaponopTy




WIIM COBMECTUTH C JPYTUM PEHCOM C Takoi ke
HU3KOH 3arpy3koil. B utore, aBuakoMmaHus COKO-
HOMMT Ha 3alpaBKe TOILUTMBOM, a3pPOIOPTOBBIX
cOopax 1 Ha3eMHOM oOciy>kuBanuK. CripaBeyiu-
BOCTH PaJiil HyXHO CKa3aTh, YTO HEBBIIOJIHEHHBIN
peiic TpuHECET yOBITKM OT HEHMOKPBITHIX TOCTO-
SIHHBIX PAacXoJ0B aBUAKOMIIAHUH, CAMBIM 0OJIb-
IIUM U3 KOTOPBIX SIBJISIETCS JIM3UHTOBBIN IIIATEK.
MOKHO BBINIOJIHUTH HEXUTPBIH PacyéT CyMMBI
TaKHUX yOBITKOB: PACXOZbI HA JTU3UHT BO3AYLIHOTO
cyaHa tuna A-320 cocTaBISIOT IO MPUMEPHOI
onenke 350-380 Teicsay gonnapos B Mecsll. Ecnu
B Mecsie 720 yacoB, TO pacxXoibl Ha JTU3UHT
527,77 nomnapos B yac win npumepHo 37 000 pyo-
Jiel 1Mo Kypcy Ha MOMEHT HallMCaHMs CTaTbH.
CyTouHBIi HaNET HA BO3AYIIHOE CYJHO, B Iepe-
JIOBBIX aBUaKOMITaHMSIX, COCTaBJIsIeT 12 yacos, TO
€CTh aBUAKOMITaHUSI yIKe 110 IUIaHy HECET YOBITKN
oT Ju3uHra B pasmepe 444 000 pyOueit B CyTKH.
A oTMeHa peiica M HOCIeyIolee BO3palleHue
peiica B CyTOUHBIH IIJIaH OJIETOB 3aMET HE MEHEee
BOCbMHU 4acoB, TOT/a YOBITKM yBEJIHYarcs 10
740000 pyOieit, Tak 9TO IKOHOMHUSI PACXOIOB Ha
3amnpaBke OyleT TOYHO cBeeHa K Hyo. He Bia-
BasICh B OIPOOHOCTH pacyéTa MOTPeOHOT0 KO-
YeCTBa TOIJIMBA HA JByX4aCOBOI MOJIET BO3AYII-
Horo cynHa A-320, MOXXHO PacCyuTaTh, 4TO IpU
pacxojie ToIuMBa 3,2 TOHH Ha yac 1ojéra u ¢ y4é-
TOM 3ariaca Jyist yXozia Ha OJIM3KO PacoOKEHHBIH
3arnacHOd a’pojpoM IOHANO0OUTCS TPUMEPHO
JIecsITh TOHH aBHallMOHHOTO kepocuHa. CpenHsist
CTOMMOCTb TOHHBI KepocHHa 1o JaHHeIM GABT
(denepanbHOro areHTCTBA BO3AYIIHOTO TpaHC-
nopra) — 67 173 pyb6neii®. CnenoarenpHo, pac-
XOAbl HAa 3ampaBKy COCTaBiIT, MUHHHUMYM
671730 pyoneii. To ecTh cyMMa MOCTOSIHHBIX,
HETOKPBITHIX BBITIOJIHEHUEM peiica pacxooB
Jaxe OoJIblle, 4eM CyMMa IEPEMEHHBIX PACXOI0B
Ha 3aIpaBKy BO3YIIHOTO Cy/IHA.

B cBs31 ¢ 3THM JIOBOJILHO CJIOXHO CKa3arh,
Y10 O0JIee BHITOTHO JUIsl aBUAKOMITAHUH — OTMEHA
3aJIep)KaHHOTO peiica WM ero BBINOJHEHUE I10
NPOIIECTBUH BPEMEHHU 3aICPIKKH.

ITo oueHkaM eBpONMEHCKHX CIELUATUCTOB,
3aTparhl Ha BOCCTAHOBJICHUE PACIIUCAHUS TIOCIIE
cOoiinoit curyanuu B 2010 rogy cocraBuin
1,25 mapn eBpo, To ecTh, okojio 81 eBpo 3a Mu-
HyTy 3anepxku [2]. Kakue pacxozpl OymyT 00ib-
IlIe; HUYEeM HE MOKPBHITHIE TIOCTOSHHBIE PACXO/IbI
WM TIepEMEHHbIE PacXOAbl IPU BHIMOJHEHUN

§ ®enepanbHOE areHTCTBO BO3/YIIHOTO TpaHcmopra. Poc-
aBuaiys. Llenst Ha ABUATCM B 2022 roxy. [DnekTpoH-
HBII pecypc]: https://favt.gov.ru/dejatelnost-ajeroporty-i-
ajerodromy-ceny-na-aviagsm/?id=8788. Joctym 13.01.2023.
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petica? B niepBoM npuOIMKEHHUHU YIenbHas Co-
CTaBIISIFOLIAS IEPEMEHHBIX PACXOI0B — IPUMEPHO
72 % 0T CyMMBI 3KCIUTyaTaIllMOHHBIX PacXofoB,
MIOCTOSIHHBIX PAacX0/i0B B UX COCTaBe, COOTBET-
CTBEHHO, 28 %, HO 3TH 72 % pacxo0B IpHU BbI-
MIOJIHEHUH PEUCOB, TO €CTh 12 4acoB B CyTKH,
a 28 % — kpyniocyrouno. Kak 0ObL10 yike oT™e-
YeHO, MPH 33/IePIKKe peiica yObITKH IPUHOCST He
OKYIUBILIHECS YKCIUTyaTallMOHHbIE pacxonsl. Ho
€CTh BTOpAasi COCTaBIIAAIOIIAs YOBITKOB IPH 3a-
JIepIKKe PEHCOB — 3TO JIOTOHUTENLHBIE PACXOBI
Ha BBIIIATy KOMIIEHCALMH [accakupam, pacxoibl
Ha [IMTaHUe U HAIIUTKHU JUIsl [TACCAKUPOB, pa3Me-
LIeHHE B TOCTUHHMIIE, TpaHCchephl, pacxonsl Ha
nepecaiky naccaxupoB Ha PeiChl IpyruxX aBHa-
KOMITaHUH ¢ oopMiIeHneM MaHH(pecTa IpepBaH-
Horo nonéra. 1o ouenke cnenuanuctor u3 CILA,
B 2007 romy mpsMBbI€ SKCIITyaTallMOHHBIE Pacxo-
JIbl, CBA3aHHBIE C 3aJIepIKKaMy rpadrKa Ha phIHKe
CIIIA, cocTaBriy 0KOJI0 BOCBMH MIIPJ IOJIAPOB.
CrouMocCTh 3ajiepKeK Ui MacCaXupoB Obuia
OLICHEHAa TEMH )K€ aBTOPaMH B YETBIPE MIIPJL 101~
napoB B rox [3].

Haubornee crioXHBIM SIBISIETCS BOIPOC YIIPaB-
JieHust cOOMHOM cuTyaluei, 0cOOEHHO NpH Mac-
COBBIX 3aJiepKKax pelicoB. Hampasnenus Hayd-
HBIX HCCIIEJOBAHUH 110 3TOW POOIeMe ITOCBsIIe-
HBI HE TOJILKO YIIPABJICHUIO 3a]IEPIKKaMH, BbI3BaH-
HBIMHU (POPC-MaXKOPHBIMHU OOCTOSITEIECTBAMH, HO
U CHCTEMHBIM BOIIPOCAM Pa3BUTHUS a’spOIOPTOB,
B pe3yJbTare MHTEHCU(QHUKAMU IeSTebHOCTH
KOTOPBIX CTaHOBUTCS BCE OOJIbLIE CHUTYalUil,
MPUBOJAIIMX K HAPYIICHHIO MyHKTYaJbHOCTH
BBITIOJIHEHUSI PECOB.

VYBenuueHue MHTEHCHUBHOCTH BO3JYIIHOTO
JBIDKCHUS] TIPUBOJUT K 3a€PKKE BO3AYIIHBIX
CYIIOB B 30HE OXXHMJAaHUS TMOCaAKU. HTEHCUB-
HOCTb BO3JYIIHOTO JBWKEHHUS B a3poroprax
KPYTIHBIX METaIlojIucoB — K TOMY, 4To 60—65
B3JIETHO-TIOCAJIOYHBIX Ollepalii B yac CTAHOBUT-
Csl HE[JOCTATOYHBIM IT0Ka3aTeJIeM U, ECTECTBEHHO,
nmo0asi MUHYTHasi 33/IepXKKa IPU HOCAJAKE HIIH
B3JIETE BO3AYIIHOTO CYHA IIPUBOTUT K COOMHOMN
CUTyallMl U 00pa30BaHMIO OYEpeaH Ha BBUIET.
U xak crencrBre 3a/Iep>KKH — pacXo/ibl Ha TOILIHU-
BO ¥ y/iap 1o MMHUJDKY aBUAKOMITaHHH.

Cepbé3Hol mpoOIEeMO, OrpaHUYUBAIOIICH
PUTMUYHOCTH pabOTHl a’3pornopTa, sSBISETCS
B3JIETHO-TI0CA/I0YHAsI CKOPOCTh PAa3HBIX THUIIOB
BO3/YILIHBIX CY/10B. Bo31ylIHbIE Cyaa C MEHbIIEH
CKOPOCTBIO Ha0Opa BHICOTHI MJIM CHUXKEHUS yBe-
JIMYUBAIOT BPEMEHHOM MHTEpBaJ NpeObIBaHUS
BO3/IYILIHOTO CY/[Ha Ha B3JIETHO-NIOCAJOYHOM T10-
soce. Orta npobiema noapoOHO MpoaHaIn3UPO-

04). C. 67-74

XykoB B. E. UMnTaunoHHasi moaenb ynpaBrneHUA COOMHOWU CMTyalMEN B a3ponopTy




Taoauna 1

IIpu4MHBI 1 NPOIOIKUTETBHOCTD 3aepkek (%) [10]

IMpranna 3axepxku / [IpogomknNTeTbHOCTE Menee 0:15-0:30 | 0:31-1:00 | 1:01-2:00 | bonee
15 munyT 2:00

He kareropupoBaHHas 3a/iepxka 32,61 5,98 2,99 2,77 2,38

(pa3Hble IPHINHEI)

DKCIUTyaTallMOHHbIE TIPUYUHBI aBUAKOMIIAHHH 2,20 4,36 4,76 4,76 2,79

3aneprkka n3-3a NacCaKMpoB U UX Oaraxa 2,97 3,46 1,68 0,81 0,55

3aneprkka, BBI3BaHHAs BO BpeMsl 00CITyKUBaHHs 2,44 2,83 0,95 0,53 0,20

BO3IYIIHOTO CyJHA IOCTABIIHKAMH — IIOPY304HO-

pasrpy304HbIe paboThI, TOIUTHBO, KEHTEPUHT

3anepikka, BbI3BAaHHAS TEXHUYECKUM OOCITY)KHBAaHHEM 1,85 3,98 5,08 6,72 12,83

WK 1e()eKTOM BO3YIIHOTO CyIHA

3anepikKa, BbI3BaHHAsI ONEPATUBHBIM KOHTPOJIEM 3,24 443 2,96 2,46 2,00

¥ HOPMaMH JI)KyPCTBA SKUIIaXKa

3azepkka, BBI3BAaHHAS YIIPABICHUEM BO3IYILIHBIM 12,76 15,24 8,58 4,60 2,50

JIBIDKEHHEM

3anepikka, BEI3BaHHASI OTPaHUYCHHEM adpoIopTa 10,81 6,09 2,06 1,02 0,67

3azepikKa, BbI3BaHHAs 3a/I€PKKOM MTPEIbIIYILEro petica 31,12 53,64 70,94 76,41 76,08

BaHa B [4]. Co3nanne OydepHOTO, H3OBITOYHOTO
BPEMEHH JIJ1s BHIPAaBHUBAHMUS PACTIMCAHHS HCCIIe-
noyeres B [5].

Jpyrue nccrneaoBaHus TOCBSIIECHB! N3y IECHHUIO
Oosee NPUBBIYHBIX NPUYNH 3aJCPKKH aBHAPEH-
coB. B pabore [6] u3ydmim HECKONBKO OIpese-
JSIFOIIMX TPUYHH 33AEPXKKH pelica B MEeXIyHa-
poxuOM a’pomopty Heroapka (EWR) ¢ ucmons-
30BaHMEM KOMIIIEKCHOTO TOAX0Aa. Pe3ynprars
TIOKa3bIBAIOT, YTO HEOMATONPHUATHBIC TOTONHBIC
YCIIOBHS, HU3KHE TIOTOJKH (HIDKHSS KPOMKa 00-
JIAKOB) W TIJIOXasi BUAMMOCTD CHIIBHO BIIMSIIOT Ha
3aJiepiKKA pefcoB. AHAIOTHYHO, B [7] Hccnemno-
BaJIM OCHOBHBIE MPUYMHHBIE (HaKTOPBI 3aJCPIKEK
pEeHcoB MyTEM paHXHPOBAHUS PA3IUIHBIX (aK-
TOPOB C UCIOIb30BAHIEM aHATIMTHYECKOTO Hepap-
XHYECKOTO Iporiecca. ABTOPH 00HAPYKIIIH, YTO
TEXHUYECKUI cOON M 3a/iepXKKa BBOJA JAHHBIX
SIBJIAIOTCS IByMsI HanOoJee BIUATEIbHBIMY (hak-
Topamu. OCHOBBIBAsICh Ha BBISIBIICHUH IPHINHHO-
CIIEZICTBEHHBIX (JaKTOPOB, TATbHEHIIINE HCCIIE0-
BaHUS U3YYMIH KOJIHIECTBEHHOE BIMSHNC KaXK-
noro QakTopa Ha 3aepKKy peiica. AHAIU3UPYs
XapaKTEPUCTHUKH 3a/ICPXKEK BBIJIETA U IIPHOBITHS
PpeHcoB myTEM OCTPOCHUS (PYHKIHH ITIOTHOCTH
BeposiTHOCTH, Miomep u zp. [8] mccnenoBamm
HECKOJIBKO NMPUYNHHBIX (aKTOPOB 3aJEpiKEK,
TakuX Kak 00bEM MEPEBO3OK, THI BO3ILYIIHOTO
CyAHa, TEXHHIECKOE 00CITyKMBAHIE BO3/LYIIIHOTO
CyZHa, ONEpallid aBUAKOMIIAHUH, MOTOJHBIC
YCIIOBHS, N3MEHEHHE TIPOLELYp B ITyTH, OTPaHH-
YeHUS MPOMYCKHONW CIIOCOOHOCTH, TpOOIEeMBI
¢ 00CITy)KUBaHHEM KIIMEHTOB W MO3HEE TIPHOBI-
THE BO3AYNIHOTO CyIOHA WM SKumaxa. Jpyras
ctarbs — llaoBy Yena, fIlnun UxaHa u Apyrux —
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«/I3y4yeHune 3aiepKKH BbIIETA peiica U MPUUNH-
HOro (hakTopa C MCIIOJNIB30BAaHHEM NPOCTPaH-
CTBEHHOTO aHAJM3a» HCIIOIb30BaNa MPU 3TOM
HECKOJIBKO METOIOJIOTUYECKHX MOAX0A0B («lms
aHann3a (paKTOPOB, BIMAIONINX HA 3aJCPKKY
pUOBITHS U BRIJIETA petica, OBIIO UCTIONH30BaHO
HECKOJIBKO MOIXO00BY»). IIpy 3TOM pe3ymbrars
ITOKa3BIBAIOT, YTO MOrofa crnocoocTBoBaia 69 %
3amepiker» [9].

OnHAKO CTONT OTMETHTH TOT (aKT, 4TO MPH
WCCIIEI0BaHNH TIPUYHH 3a/IepXKeK percoB cdop-
MHPOBAJIACh IPOTHBOPEUNBASI CTATHCTHKA CPEIH
uccnenosannii B CILIA u Epone. EBpormeiickne
HCCIIEIOBAaHHS TOKA3bIBAIOT, YTO HAMOOIBIINE
33J€PKKH M0 BPEMEHH COCTABISIIOT 3aJCPIKKH,
CBSI3aHHBIC C MO3THHM BPEMEHEM MpPHOBITHA
BO3YIIHBIX CYZIOB, TO €CTh C HAPYIICHUEM Ipa-
¢uka gerxeHus (Tadm. 1).

B CHIA ocHOBHast mpHYHWHA — «ITOTOAHEIC
YCIIOBHSY, IPUBOAAIINE K cO0I0 paboTH U 0e3
TOTO YK€ TeperpykeHHbIe a’ponoptsl. Kpome
TOro, IIaBHON NMPUYMHON 3aJ€pKEK peiicoB
B CIIIA Ha3pIBaeTCA III0X0€ UIAHUPOBAHUE JesI-
TEIBHOCTH a’pomnopra, 0e3 yuéra peambHOU
MIPOITYCKHOM criocobHoCTH (puc. 1.)

ITpennoikeHus mo peajiMm3anuy MeToIA
ynpaBJeHHus c0oiiHol cuTyamueit

Mertonsl ympaBineHusI COOMHON cUTyaruei
paccMaTpuBalOTCs B PsIZIE HAYyTHO-TIPAKTHIECKIX
pa3paboTKax IJIs YIIpaBIeHHs pecypcaMu B cOOii-
HOM cutyauuu. Tak, HampuUMep, B UCCIIEN0BAHUU
[12], meneBas ¢pyHKIMA — 3TO OOIIEe BpeMs 3a-
JIEP’KKH, KOTOpast CTPEMHTCS K MUHEMYMY. Or-
TUMaJbHOE PACTIPEEIICHUE OPraHU3aMOHHBIX
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Ta6auma 2

Hcxoanble yca0Bus 1J1s1 pellieHUsi 32/1a41 10 yNpaBjieHUI0 cOoliHoM cuTyanuei
[BBINOJIHEHO aBTOPOM]|

3anep)kaHHBIE PEHUCH
Ne peiica Hamnpasnenue Bpewms Bbuiera mo pacnucanuto | Tum BC Kon-Bo Pacxompt
Yacer MuHyTHI TIaCCaKUPOB Ha tun BC
711 Kosensck 18 0 AH24 32 980
712 Mocksa-IM/] 18 30 A319 104 31387
713 ExarepunOypr 19 0 A320 80 36729
714 YensOuHCK 20 0 Bb735 85 33390
715 MypmaHcK 20 30 ERJ-170 50 18200
716 XabapoBck 21 0 B757 110 49418
717 Bopomnex 22 0 B738 80 38000
718 Camapa 22 30 ERJ-170 45 18200
719 Kpacrosipck 23 0 B739 150 39000
720 HoBocubupck 23 30 B767 105 48000
721 TromeHb 0 30 B735 90 33390
722 Kanununrpan 1 30 A320 120 36729
723 Bourorpan 2 30 D50 40 13356
Peiicp no pacnicanuro
772 Mocksa-BHK 6 30 B735 100 33390
773 SkyTck 7 0 b757 90 49418
774 Ya 7 30 B738 110 38000
775 Kpacnonap 8 0 A320 90 36729
776 Coun 8 30 b738 104 38000
777 Amana 9 0 ERJ-170 68 18200
4acoB cleAyonmx cyTok. Mcenenosarero mpea-
33;‘?}1}"3 ﬂgyozw CTOMT MOCTPOUTH OYEpe/Ib Ha BBIJIET, HaunHas ¢ 03
12% 4acoB ¢ MHTEPBaJIOM B 30 MUHYT.
) 60‘;;‘(*:;‘;‘“ . B Tabn. 2 mpeacTaBieH CyTOYHBIH IUIAH Ha
1% TEKYLUE CYTKH U HA4aJlo CIEAYIOUIUX CYTOK.
Pacrmiicanue, npeacraBieHHoe B TabnulIe, — TH-
Omubku

TUIAaHUPOBAHUS

19 %

IToroaubie
YCIOBHS
66 %

Puc. 1. lpuyuHbI 3adepxek peiicos [11].

PECYPCOB — CyTb peILlIeHUs 3TOU 3a1auu. Bapuan-
THI U3y49EHUS COCTABILAIOINX YOBITKOB U UX Be-
JIMYUHBI B pab0OTe HE HCCIIEIOBAHBIL.

B nanHol paboTe npesiaraetcst paccMOTPETh
UMUTAILOHHYIO MOJIENb, HA OCHOBAHUU KOTOPOH
MO’KHO M3YyYUTh PacXojbl aBUAKOMIIAHUH IIPU
3aJIepKKe peiica U alrOpuT™ NPUHATHS pEILIEHUH
NpH YNIPaBJIEeHUN COOMHOM CHTYyalneH, CBI3aHHOU
C MacCOBOMW 3aJlepKKOW OTIIPaBICHUSI PEHCOB
B a’ponopTry. B ocHOoBe mMuTanuu — cOoiHas
CHTyalus, CBsI3aHHas C 3a7eprkkoif 13 peiicos. ITo
YCIIOBHSM HCCIIEA0BAaHMS 3aIeprKKa Hadanach ¢ 18
4acoB MEPBHIX CYTOK M Hayasa paspemrarses ¢ 03

MIOTETHYECKOE, TaK KaK ONHCAHHAs CUTyalus
MOJICTIHPYET Y4eOHYyI0 3a/1auy Juisi HapaOOTKH
HaBBIKOB MIPHHSTHUS PelleHHs B COOWHOI cuTya-
LMY U OLICHKH NPUHATHIX pelieHuid. Bapuanros
MIOCTPOCHHS O4YepeId Ha BBUICT MOXET OBITH
HECKOJIBKO. B Bue 0OBIUHOM CHCTEMBI MACCOBO-
ro 0OCIy)KMUBaHHUS «IIEPBBIN MPUILIENT — MEPBbHIH
YIIEN», TO €CTh, cOOMIoNas rpauK IBHIKEHUS,
3aJI0’KEHHBIN B CYTOUHOM IL1aHe. BTopoii BapuaHT
— «IIOCIIEIHUH MIPUIIET — IIEPBBII YIIED C LIEbIO
MHHUMU3HPOBATH BPEMS 33/I€PKKU JJIsI TeX pei-
COB, KOTOpbIE ONHXKE KO BPEMEHH OTKPBITHS
a’ponopra Ha BbLIET. TpeTuil BapuaHT — MUHU-
MH3UPOBATh yOBITKY QBUAKOMITAHHH OT 33 AEPIKKH.
B Mozienb 3am0keHbI YOBITKH OT IPOCTOS BO3YIL-
HOTO Cy/IHa 3a yac npoctosi. C1en10BaTebHO, 4eM
0oJIblIIe BO3YIIHOE CY/IHO, TEM 0O0JIbLIe YOBITKA
OT MOCTOSIHHBIX pacxofoB. Crenyromas rpynmna
YOBITKOB — PacXo/ibl Ha 00CITY)KHBaHHE 3a/IePrKaH-
HBIX [ACCaXXHPOB — PACXO/bl HA MUTAHKE TI0CIIC
YeTBIPEX YacoB 3aEPHKKH, HA Pa3MEILEHUE B IO-
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CTHHHMIE MOCIIE IIECTH YacoB 3a-
nepxku. bynem mcxoauts u3 TorO,
YTO KoMIleHcauus naccaxupam 0,25
MPOT 3a kaxxablii 4ac 3aAE€PKKH —
ato 25 pybuneii. Pasmep MPOT
paccuuThIBaeTCA ucxons u3 dexue-
panbHOro 3akona («Vcuucnenue
njpaTexedl mo rpaxxJaHCKO-
IIPaBOBBIM 00s3aTeNILCTBAM, yCTa-
HOBJICHHBIX B 3aBUCHMOCTH OT MH-
HUMAJIEHOTO pa3Mepa OIuIaThl TPy/a,
npousBogurcs ¢ 1 uronsa 2000 roxa
o 31 mexabps 2000 roxma, ucxoms u3
6a30Boli CyMMBI, paBHO# 83 pyOIsim
49 xomneiikam, ¢ 1 ssuBapst 2001 rozna
ncxozas u3 6a30Bol CyMMBI, paBHOM
100 py6usim» °).

Mopenp BBINOJHEHA B BHJE
9JIEKTPOHHOM TaOJMIBI, B KOTOPOH
Ka)X10€ pelIeHHe MPOCYUTHIBACTCS
U OLCHMBAETCS CYMMOH YOBITKOB,
YTO I03BOJISIET NMPOBEPUTH CTOU-
MOCTbh NPUHUMAaEMbIX pEIICHUHN
CpPaBHUTH PE3yNbTaThl U BHIOpATh
BO3MOXKHBIM BapuaHT OYEPEIHOCTH
OTIIPaBJICHUS PEHCOB.

B Tabn. 2 BuaHO, 4TO yTpOM
caenyomux cytok ¢ 06:30 ornpas-
JSIOTCSL PerylsipHbIE PEHCHI, HO
B 9TH 4achl OTIIPABJICHEI eI He BCe
3ajiep’KaHHbIC PEHChl MPOLIEIINX
cyTtok. McenenoBarento mpeacTont
emeé pemnTh 3a1ady, 4To AenaTh
C OTHpaBJIEHHUEM 3TUX DPEHCOB.
B ciydae ux 3anepKKH MOSBATCS
HOBBIE YOBITKH YK€ OT 3a/EpiKKH
9THX peiicoB. Ho ¢ apyroit cropoHsl
BBIIYCK PEHCOB 0 PAaCIMCAHHIO YBEIIMIUT BPEeMs
3aIepXKKH peiicoB MpoIUIEIX cyToK. Vcenenosa-
TEJIb MOXKET MOJTYYHUTh PE3YJIBTAT B BUJIE OLICHKH
YOBITKOB IIPH BBIITYCKE PEHCOB TEKYIIUX CYTOK
110 PacHUCaHMIO, UX 3aJEPXKKU Ui BBITyCKa
pelicoB NpEIbIAYIIMX CYTOK WM YepelOBAaHUU
peHcoB — pelic TEeKYIUX CYyTOK, peiic MPOIIbIX

CYTOK.
OOmiast cymma yOBITKOB ompenensercs ¢hop-
MYJIOH:
Y = I1BC, +PIT, + PI,, + KIT,,, (1)

rae Y — cymma yOBbITKOB 3aJIepKaHHOTO peiica;

® ®enepanbHbli 3akoH 0T 19.06.2000 1. Ne 82-®3 (pex. ot
19.12.2022 r.) «O MUHUMAIBLHOM pa3Mepe OILIATHI TpyZa.
Crarbs 5. [Dnexrponusiii pecypce]: http://www.consultant.
ru/document/cons_doc_LAW_27572/5bdc78bf7¢3015a0ea
0cOeaSbef708a6c79¢2f0a/#dst100019. Hoctym 13.01.2023.
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Puc. 2. O4epedb omnpasneHus No anzopummy «nepebiii NPUWEN - nepebIll ywény»

[ebIinonHeHo asmopom].

Puc. 3. O4epedb omnpaesieHusi no anzopummy «nocnedHuil npuweén — nepeblil yweén»

[8bInosHeHo asmopom].

Puc. 4. Oyepedb Ha 8blem ¢ MuHuUMu3ayuel y6bimkoe om 3adepkKu

[ebInonHeHo asmopom].

IIBC — yOBITKH OT MPOCTOS BO3AYIIHOTO
cynHa;

PII — pacxonpl Ha UTaHKUE NACCAXKUPOB,3

PI" — pacxonpl Ha pa3MmelleHNE NacCCAKUPOB
B TOCTHHHIIE;

KHO) — KOMIIEHCAllMs Taccakxupam 3a 3aepxK-
Ky peiica.

Kaxk BusO 13 popmyitst 1, Bce cocTapiIAtomIIe
yOBITKOB 3aBUCST OT BPEMEHH 3aJCPKKH.

IIpu 3TOM T(HBC) =Ts; T(PH)= T3 — 4, T(Pr) =
T3-6; T(KH) =T3, rme T3 — BpeMs 3a1epKKH (Jac).
T3=T¢ - Tp, (2)

rae T — dakTuaeckoe Bpems Beuiera BC;

Tp — BpeMs BbUIETA IO PACHHCAHUIO.

Jlanee paccMOTpHM pe3yIbTaThl HOCTPOCHUS
OYepeiy Ha BBUIET 110 YCIOBHIO «IIOCIIEINM MPH-
mEN — NepBbIM YIIEN» U BapUaHT, B KOTOPOM

XykoB B. E. UMnTaunoHHasi MoAenb ynpaBneHnss COOMHOU CUTyalMeN B aaponopTy




odepellb Ha BBUIET OyIeT IOCTPOEHA C YCIOBUEM
MHHUMH3AIUH YOBITKOB OT 3aJICPIKKH.

BapuaHThl mOCTpOCHHUS OYEpe/In Ha BBIICT Ha
puc. 2 u 3 He YCTaHaBJIHMBAIOT JIOTIOJIHUTEIILHOTO
ycnous Y = F(t) — min. BapuanT ouepenu Ha
puc. 4 ycraHaBIMBaeT 3TO yCJIOBHUE. 3ajada uc-
ClIeIOBATEJIS TPEIOKUTH HECKOJIBKO BAPHAHTOB
PAcCTaHOBKH PEHCOB M BBIOPATH U3 HUX HAUMEHEE
YOBITOUHBIH.

BbIBOAbI

IIpuBenénnbie mpuMepsl MOKa3bIBAIOT, YTO
WCTIOJIb30BaHUE MOJIENHU MO3BOJISIET UMUTHPOBATh
npolecc yrpasieHus cOoitHol curyanuei. Ilo-
MHUMO NPUBEAIEHHBIX B KaU€CTBE MPUMeEpa pelle-
HUM MOXHO MOCTPOUTH U JPYyTU€ BapUAHTHI
ouepesiel Ha BBUIET BO3AYIIHBIX Cy0B. Monenb
MO3BOJISICT MEHATH MapaMeTphl, (POPMHUPYIOIINE
COCTAB M BEJIMYMHBI YOBITKOB OT 3a7epKKu. [Ipu-
MepBl MOCTPOEHUSI OYepear MOKA3bIBAIOT, YTO
BO3MOYKHO ITOCTPOEHHE Ouepe/ v peiicoB Ha BBIIET
C HAUMEHBIIIMMH YOBITKaMHU OT 3a/iepkku. HazHa-
YEHUE MOJIENY MTOKa3aTh BOBMOKHOCTH UMUTAITH-
OHHOTO MOJIETIMPOBAHMUS JJISl PEIIEHUS IIPOU3BO/I-
CTBEHHBIX 3aJ1au, CBSA3aHHBIX C MPUHITHEM
YIPaBICHUECKHUX PEIICHUIT. Mojieb MOXET ObITh
UCIOJIb30BaHa JUIsi 00y4YeHUs CIIELUATIHCTOB
CUCTEMBI BO3IyIITHOTO TPAHCIIOPTA U KaK OCHOBA
MOJIYJIsl KOPIIOPATHBHOM MH(OPMAITHOHHOM CHC-
TEMBL.

CMUCOK UCTOYHKUKOB

1. Haymosa /I. A., MeToauKa OLIEHKH PETYIISPHOCTH
nosieto aBuakomnanuit // Hayunsnii Bectauk MI'TY TA
2012 r. — 4 c. [DnexrponHsIii pecype]: https://cyberleninka.
ru/article/n/metodiki-otsenki-regulyarnosti-poletov-
aviakompaniy/viewer. Jloctyn 13.01.2023.

2. Ionescu, L., Gwiggner, C., Kliewer, N. Data Analysis
of Delays in Airline Networks. Development of Business and
Information Systems, April 2016, Vol. 58 (2), pp. 119-133.
DOI: 10.1007/s12599-015-0391-3. [ DnexTpoHHbIii pecypc]:
https://www.researchgate.net/publication/284725513 Data
Analysis_of Delays_in_Airline_Networks. Jloctyn
13.01.2023.

3. Santos, B. F., Wormer, M. M. E. C., Achola, Th. A. O.,
Curran, R. Airline delay management problem with airport
capacity constraints and priority decisions. Journal of Air
Transport Management, 2017, Vol. 63. [DnexrpoHHbIi pe-
cypc]: https://www.researchgate.net/publication/305737266
Airline_delay_management_problem_with_airport
capacity constraints_and_priority decisions. Joctym
13.01.2023.

4. Bubalo, B. Airport Punctuality, Congestion and Delay:
The Scope for Benchmarking. German Airport Performance
(GAP) Project c/o Berlin School of Economics and Law,
Berlin, Germany, 2011. [Dnexrponnslii pecypc]: http://www.
gapprojekt.de/downloads/gap papers/airportpunctuality.pdf.
JHocryn 13.01.2023.

5. Hajkoa, J., Badanik, B. Airline on-time performance
management. 9" International Conference on Air Transport —
INAIR 2020, Challenges of Aviation Development.
Transportation Research Procedia, 2020, Vol. 51 (2),
pp- 82-97. DOL: 10.1016/j.trpro.2020.11.011. [DnekTpoHHBIi
pecypc]: https://www.researchgate.net/publication/
347360260_Airline_on-time_performance management.
Jocryn 13.01.2023.

6. Allan, S. S., Beesley, J. A., Evans, J. E., Gaddy, S. G.
Analysis of Delay Causality at Newark International Airport.
Lincoln Laboratory Massachusetts Institute of Technology
Lexington, Massachusetts, U.S.A., 2001. [DnekTpoHHbIH
pecypc]: https://archive.ll.mit.edu/mission/aviation/
publications/publication-files/ms-papers/Allan_2001_ATM
MS-14812_WW-10283.pdf. Toctym 13.01.2023.

7. Meysam Kazemi Asfe, Majid Jangi Zehi, Mohammad
Nabi Shahiki Tash, Noor Mohammad Yaghoubi. Ranking
different factors influencing flight delay. Management
Science Letters, 2014, Vol. 4 (7), pp. 1397-1400. [Dnext-
poHHBIH pecypc]: http://growingscience.com/beta/msl/
1579-ranking-different-factors-influencing-flight-delay.html.
Jocryn 13.01.2023.

8. Mueller, E., Chatterji, G. Analysis of Aircraft Arrival
and Departure Delay Characteristics. AIAA’s Aircraft
Technology, Integration, and Operations (ATIO) 2002
Technical Forum, Los Angeles, California, 01-03 October
2002. DOI: https://doi.org/10.2514/6.2002-5866. [Dnekr-
pouHbIli pecypc]: https://arc.aiaa.org/doi/
pdf/10.2514/6.2002-5866. Joctyn 13.01.2023.

9. Shaowu Cheng, Yaping Zhang, Siqi Hao, Ruiwei Liu,
Xiao Luo, Qian Luo. Study of Flight Departure Delay and
Causal Factor Using Spatial Analysis. Journal of Advanced
Transportation, 2019, Volume 2019, Article ID 3525912.
DOI: https://doi.org/10.1155/2019/3525912. [ DnekTpoHHbIIH
pecypc]: https://www.hindawi.com/journals/
jat/2019/3525912/. Noctyn 13.01.2023.

10. Zamkova, M., Prokop, M., Stolin, R. Factors
influencing flight delays of a european airline. Acta
universitatis agriculturae et silviculturae mendelianae
brunensis, 2017, Vol. 65, No. 5, pp. 1799-1807.
DOI: 10.11118/actaun201765051799/. [OnexTpoHHbIH pe-
cypc]: http://acta.mendelu.cz/artkey/acu-201705-0037
factors-influencing-flight-delays-of-a-european-airline.php.
Jocryn 13.01.2023.

11. Vaze, V. Simulating Airport Delays and Implications
for Demand Management. December 7, 2009. [ DneKTpOHHBIH
pecypc]: https://www.researchgate.net/publication/
265031415_Simulating_Airport_Delays_and_Implications
for Demand Management. loctym 13.01.2023.

12. Tonoruenko I'. B. Metozbl pecypcHO-BpEMEHHOM
OITHMH3ALMH TIPOLIECCa ONEPATHBHOIO YIPABICHUS a3po-
MopTOM B COOMHBIX cUTyalusx // ABTopedepar muccepranuu
Ha COMCKAaHHE y4EHOH CTCNCHH KaHAMIAaTa TEXHUYCCKUX
nayk. — Cankr-IlerepOypr, 2018. [DnexrpoHHslii pecypc]:
https://spbguga.ru/files/2018/Dissovet/Golovchenko/
Avtoreferat.pdf. loctym 13.01.2023. [ ]

Uneopmayus 06 asmope:

Xyroe Bacunuii E2zopoeuy - kaHdudam mexHudeckux Hayk, doueHm Cankm-Temepbypeckozo 20cy0apcmeeHH020 yHugepcumema
epaxdarckol asuayuu (CI16I'YrA), Caqkm-lemepbype, Poccus, vasizhukov@yandex.ru.

Cmamssi nocmynuna e pedakyuto 13.01.2023, odobpeHa nocne peueHauposanusi 27.02.2023, npursima k nybnukayuu 03.03.2023.

®  Mwup TpaHcnopTa. 2023. T. 21. Ne 1 (104). C. 67-74

XykoB B. E. UMnTaunoHHasi moaenb ynpaBrneHUA COOMHOWU CMTyalMEN B a3ponopTy




HAYYHAA CTATbA
Y[IK 656.224:656:032.22
DOI: https://doi.org/10.30932/1992-3252-2023-21-1-9

AneKBaTHOCTb rpaBUTaLMOHHON Moaen#
ONS Kene3HoA0POXHbIX NacCaXMPONOTOKOB

Anekcanap MAPTbIHEHKO Tennc CAN®YTOUHOB

AHHOTALUA

Heobxodumoli npednockinkol ycnewHo2o nnaHuposaHus
passumusi mpaHcnopmHol cucmeMbl S875€mCs KaK MOXHO
6omee mo4Hoe MoOenupogaHue nNPoCMpPaHCMBEHHO20 pac-
npedeneHusi nNaccaxuponomoKog, Ha OCHOBaHUU KOMOpo2o
paccyumsigaemcsi Npo2HO3Has Mampuya KoppecnoHAeHyud.
OO0HUM U3 OCHOBHbIX MeM0008 MoOenupogaHus siensemcs
nodxo0d, 0CHOBaHHbIU Ha UCNOMb308aHUU 2pasumayUoHHOU
modenu.

B Hacmoswel pabome uccredyemcs gonpoc 06 adekgam-
Hocmu epagumayuoHHol mModenu ¢ 080UHbIM 02paHuUYeHUeM
U noka3amesibHO-CmeneHHoU yHKyuel ma2omeHus. VIMeHHo
makasi cneyugbukayus Modesnu u eé YacmHble Cilyyau C nokasa-
menbHOU U cmeneHHOU (hyHKUUSMU mASomeHus Hauboree yacmo
npumeHsitomes 01151 OUEeHKU NPOCMPaHCMBEHH020 pacnpedeneHust
naccaxuponomoKoe Kak 8 meopemu4eckux, mak u 8 npUKadHsIx
uccnedogaHusix.

B cmambe nokasaHa kanubpoeka u ganudayus ykadaHHol
modenu Ha Habmodaemoli ((hakmuyeckoli) Mampuye naccaxup-
CKUX X€e1e3HO00POXHBIX KOpPeCnoHOeHYul, nis hopMuposaHus
Kkomopoli 6binu ucnonb3osaHbl OaHHble us ABL ACY «3kcnpecey:
Konnuyecmeo npodaxHsIx 6unemos Ha noesda danbHe2o credosa-
Husi 015 ecex nap cmaxyuli, Mexdy KomopbiMu Cyuiecmayem
npaMoe xene3HodopoXHOE COOBUEHUE.

Knroyesbie crosa: xene3HodopoxHoe naccaxupckoe coobujeHue, epagumayuoHHas Mo0ess, Mampuya KoppecnoHOeHyul, kamu-

6poska Mmodenu, eanudayusi Mooesu, adeksamHoCcmb MOOesU.
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Anexcandp Banepuesuu Mapmoinenro *,
Menuc JKasoamosuu Caiihymounog ?

12 Vpanwckuii 20cyoapcemeennblil yHugepcunmenm nymetl
coobwenus (YpI'VIIC), Examepunbype, Poccus.
 [Jenmp pazeumust u pasmeujerust npouU380OUMenbHbIxX
cun Hnemumyma sxonomuxu Ypansckozo omoenenus
Poccuiickoti akademuu nayk (U3 YpO PAH),
Examepunoype, Poccus.

>4 2 densssovv@yandex.ru.

MockonbKy Kanubposka epasumayuoHHol modenu moxem
6bImb ocywecmereHa pasHbIMU Memodamu (8 3a8ucumocmu om
mMo2o, Kak 8 MOOeb BKITOYEHA CMOXaCMUYHOCMb, OMeeyaKwas
3@ pasnu4us Mex0dy ModenbHbIMU U HabmodaeMbiMu OaHHbIMU),
mo & pabome 8binonHeH demanbHbili aHanu3 Haubonee yacmo
gcmpevarowuxcsi Memodoe Kanubposku epasumayLoHHoU Mode-
11U u 8 pesynbmame 6bin 8b16paH N0AX00, 0CHOBaHHbIL Ha Memo-
0Oe MakcumanbHo20 npasdonodobus. Takxe e pabome npoaHanu-
3uUposaH UHCMpyMeHmapul 8anudayuu epagumayuoHHoU Modenu,
ucnonb3yemblli 0nsi oyeHKu 6nuzocmu mexdy Habnwdaemoll
U ModesbHOl Mampuyamu KoppecnoHOeHYuU.

B pe3ynbmame cpasHeHusi modenbHol u Habmodaemol
mampuy, KoppecnoHOeHyuli ycmaHoeneHo, 4mo paccmampueae-
Masi 2pasumayuoHHasi MoOesTb C 8bICOKOU CMeNeHbI0 MoYHOCMU
NPO2HO3Upyem azpeauposaHHble nokazamenu: obuuli naccaxu-
poobopom, cpedHiow 0anbHOCMb noe3dku U pacnpedenieHue
OanbHocmu noe30oK. B mo xe epemsi nokasaHo, Ymo nozpeu-
HOCMb NPO2HO3a Naccaxuponomoka 011 6obWuHcMea omoesb-
HbIX KOppecnoHAeHyuli docmamoqHo genuka. 3mo obcmosmerns-
CMBO CyWECMBEHHO CHLXXaem 803MOXHOCMb NPaKMU4ecko2o
npumeHeHus epasumayuoHHol modenu 0515 aHanusa u modenu-
POBaHUS NACCAXUPONOMOKOB 8 KEE3HOOOPOXHOM NACCAKUPCKOM
coobujeHuu danbHeao ¢redosaHus.

Qunrarcuposarue: cmambs nodeomossneHa 8 coomgememeuu ¢ nnaHom HAUP Ypl'YTIC.

[ns yumuposarusi: MapmsiHerko A. B., Caticoymdurog . XK. AdeksamHocmb epagumalyuoHHol Modenu O1s Kene3HoA0POXHbIX
naccaxuponomokos // Mup mparHcnopma. 2023. T. 21. Ne 1 (104). C. 75-86. DOI: https://doi.org/10.30932/1992-3252-2023-21-1-9.

MonHbIl mekecm cmambu Ha aH2nulicKoM 3biKe, ny6uKyemcs 80 mopoli Yacmu 0aHHO20 ebInycKa.
The full text of the article in English is published in the second part of the issue.
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BBEOEHUE

B Poccun noMuHHpyromiee MOJIOXKEHUE
B 00IIel CTPYKType MEXIyrOpOJHUX Macca-
JKUPCKUX NMEPEBO30K 3aHUMAET aBTOMOOMIIb-
HBI M XKeIe3HONOPOXKHBIN TpaHcnopt. [lpu
3TOM OCHOBHOH 00BEM MaccakKMpCKUX mepe-
BO30K NPOTsKEHHOCTHIO 10 300 kM mpuxo-
JUTCS Ha aBTOOYCHBIE 1 IPUTOPOIHBIE Kele3-
HOIOPOXHBIE MapmIpyThl. OTHAKO IS MTO€3-
ok Ha paccrosHus ot 300 kM go 1000 xm
OCHOBHYIO POJIb UTPAET KEIE3HOAOPOXKHOE
co001IeHNe JaIbHET0 CiIeJoBaHus (1st Oosee
MPOTSKEHHBIX MapUIPyTOB OCHOBHOE 3HAadYe-
HHE UMeeT aBuacooOmenue). IMeHHO xene3-
HOJOPOXKHBI TPAHCHOPT B 3HAYUTEIBHOMU
Mepe oOecrneynBaeT CBSI3aHHOCTH (B TOM
YHClie CONMaIbHYI0) TeppuToprun Poccuiickoit
Denepannu 1 MEXpPErHOHAIBHYIO TPAHCIIOPT-
HYI0 JOCTYNHOCTbH, YJyYIIEHHE KOTOPBIX
0003HaUEHO B KaUeCTBE MPHOPUTETHBIX IesIel
pa3BUTHsI TPAHCIIOPTHOM CHUCTEMBI *.

Heo0xonumoii mpeArnochuIkol yCHEemHOTO
MIJIaHUPOBAHUS Pa3BUTHUS TPAHCIIOPTHOM CHC-
TEMBI SBISETCS KaK MOXHO Oojiee TOYHOE
MOJICIMPOBAHNE TPOCTPAHCTBEHHOTO PacIIpe-
JIeJICHHS TaCCAKUPONOTOKOB, HA OCHOBAHHUH
KOTOPOTO PACCUUTHIBAECTCS IPOTHO3HAS MaT-
puna koppecnonnenunit (MK). st monenu-
pOBaHUS UCIIOJB3YIOTCS 1Ba OCHOBHBIX METO-
Jla: SHTPONUIHBIN U rpaBUTalUOHHBIN. [lep-
BBIl U3 HUX OCHOBBIBACTCS Ha MPEAIIONONKE-
HUU O TOM, YTO TPaHCIIOPTHas CUCTEMa,
paccMarpuBaeMasl Kak CUCTeMa IepelBHKe-
HUSI MHIWBUIYYMOB, SIBJISIETCS 3aMKHYTOU
¥ CTPEMHUTCS JOCTUYb PABHOBECHOI'O COCTOSI-
HHS, COOTBETCTBYIOIET0 MAKCUMYMY 3HTPO-
nuu?. [logpoGHOE W3I0KEHHE ITOTO METOAA
MOXXHO HAalTH, HanpuMep, B MoHorpaduu [1].

BTopoii MeTox OCHOBBIBAETCS Ha aHAJO-
THU C 3aKOHOM TsaroTeHus Hrroortona. Ilpn
TaKOM HOIXOJI€ MPEIOJIATato0T, YTO MACCAKH-
POIIOTOK 3aBHCHUT OT pa3Mepa NMyHKTOB OT-
MIPaBJICHNS ¥ IPUOBITHS U PACCTOSTHUS MEXTY
HUMH, IPUIEM MEXTY OTU3KUMHU U OOJIBIIN-
MU ITyHKTaMH I1acCaKUPOIOTOK OOJIbIIe, 4UeM

! Tpancnoprhas crparerust Poccuiickoiit ®eneparmu 10 2030
roza ¢ MporHo30M Ha mepuon 1o 2035 roma. YTBepkaeHa
pacniopsbkeHuem IIpaBurenscra Poccuiickoit denepanuu
ot 27 nosops 2021 1. Ne 3363-p. [DnexTpoHHsIii pecypc]:
http://static.government.ru/media/files/7enYF2uLSkFZ100
pQhLIOnUTI91RjCbeR.pdf. JocTym 22.12.2022.

2TacuukoB A. B., Knéunos C. JI., Hypmusrckwuii E. A. [n 1p.]
BBezeHne B MaTeMaTHYeCKOE MOACINPOBAHUE TPAHCIIOPT-

HBIX IIOTOKOB: YueOHoe nocooue / [Tox pen. A. B. 'acHuko-
Ba. — M.: MO®TH, 2010. — 362 c. ISBN 978-5-7417-0334-2.
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MEXIy MajbIMH U JajiekuMu. KoHKpeTHBIN
BHUJ TaKOW 3aBUCHMOCTH OTNpPEHCISIETCS MO-
JEUPYyEMOUN CUCTEMOM U JOTIOJIHUTEIbHBIMHU
OTPaHUICHUSIMHU.

[TepBrIe MOMBITKY UCTIONB30BaHUS TPaBUTa-
OHOHHOW MOJENH! NI ONMHMCAHUS MPOCTPaH-
CTBEHHOTO pacIpeAeiicHUs] pa3InIHBIX BHIIOB
SKOHOMHYECKOTO U COIMAIFHOTO B3aWMOJICH-
CTBUS OBITH MPEANPHHATHI B 30-€ TOBI IIpo1-
J0TO Beka [2], a Bo3MOkHO U pasbine [3]. Ox-
HaKO IIUPOKOE PaACcIpPOCTPAHECHUE 3Ta MOJACTH
moryania B 50-e rogst XX Beka [4] u ¢ Tex op
aKTUBHO HCIIONB3YETCS IS MOICITUPOBAHUS
TPAHCIOPTHBIX, TOPTOBEIX, (DMHAHCOBBIX, MH-
T'PAIIOHHBIX IIOTOKOB U TOMY TOOOHBIX (TIpH-
MepbI HCITOIh30BAHIS TPaBUTAIIMOHHON MOICITH
B HETPAHCIIOPTHOW c(epe W CCBUTKHA Ha COOT-
BETCTBYIOIIYIO JIATEPATypy MOKHO HalTH, Ha-
IIpUMep, B CTaTbe OJHOTO U3 aBTOPOB [5]).

B 60-e, 70-¢ TomBI MPOILIOTO BEKA TOIBI
YCHIIUSIMU psAla YUEHBIX OBLTH ASTalbHO M3-
YUYeHBl MaTeMaTH4eCKUe CBOMCTBA TpaBUTa-
LMOHHOW Mojenu. B wactHOCTH, B paboTax
[6-9] ObLTH TIpenoKeHBl U CTPOTO 000CHO-
BaHBI METOBI KATHOPOBKHI MOJIEIT HA OCHOBE
SMITHPUYECKUX JaHHEIX. Jl0cTaTOYHO TONTHOE
W3J0KCHUE ITUX U IPYTHX TEOPETHUCCKUX
BOIIPOCOB COACPIKUTCS B 0030pHOI cTaThe [3]
u MoHorpaduu [10]. Takxke B 3TOT mepuon
HayWHAETCS MPUMCHEHHE TPABUTAIMOHHOH
MOJENH IS TPOTHO3UPOBAHUS MPOCTPaH-
CTBEHHOTO pacIpeleNICHHs MacCaXupoIoTo-
KOB KOHKPETHBIX TOPOJIOB U TEPPUTOPUN TIPH
pa3paboTKe IIIaHOB Pa3BUTHS TPAHCIIOPTHOH
nadpacTpyktypsl [11]. OnHako B Te Toasl
MPAaKTHIECKOE UCIIOIh30BaHHUE TPABUTAIINOH-
HOHM MOJIETH HOCHIIO TOCTaTOYHO OTpaHUYICH-
HBIH XapakKTep, MOCKOJIBKY cOOp aMmupude-
CKUX JTaHHBIX, HEOOXOUMBIX IS KaIHOPOBKH
MOJIEJIH, OCYIIECTBISJICSA MyTEM ONPOCOB
1 HETIOCPEICTBEHHbIX HaOMoneHuit. 10 Tpe-
0OBaJIO MPHUBICUYCHUS OONBIIOTO KOTHICCTBA
YUETUUKOB W, COOTBETCTBEHHO, 3HAUUTEIb-
HBIX 3aTparT.

CuTtyanus ¢ JOCTYITHOCTHIO JaHHBIX CTalla
MEHATHCS ¢ KoHIA 90-X ro/loB B CBS3H C pa3-
BUTHEM HHPOPMANUOHHBIX TEXHOJIOTHH.
[IInpokoe BHEApEHHE CUCTEM BHIEOHAOIIO-
JIEHUS Ha AOPOTax, UCMOIBb30BaHIE Oe3HATIY-
HBIX TJIATEXKEH, MOSABICHUE CMapTHOHOB
C TEOTO3UIIMOHUPOBAHNEM H JPYTHE M000-
HBIE TEXHOJIOTHH ITO3BOJIIIH TTOTyYaTh TOCTa-
TOYHO TOJHYI W HaIEXHYI0 HH(OpMAIHIIO
0 TPAHCIIOPTHBIX MOTOKAX.
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ITo Mepe pocTa JOCTYyNHOCTH TaKHX JaH-
HBIX 3HAYUTENBHO YBEIHYMIOCH KOJIMUECTBO
pabort, HanpaBJIEHHBIX Ha IPOBEPKY a/IeKBaT-
HOCTH TPAaBUTAI[MOHHON MOJEIH JJIsl MOZIETIU-
pOBaHUsA NPOCTPAHCTBEHHOTO pacipeIeIeHus
MacCCaXUPOMOTOKOB ISl PAa3IUYHBIX TEepPpHU-
TOpUHl M cucTeM TpaHcmopTa. Pe3ynbTaTsl
nogo0HOTO poaa MOXHO Haiitu B [12—19]
W MHOTI'MX JIpyrux paborax. B wacrtHocTu,
B [12] moka3aHo, 4TO I'paBUTAI[MOHHAS MO-
JeJIb JOCTATOYHO XOPOIIO OMHUCHIBAET MPO-
CTPAHCTBEHHOE paclpeaeeHHue Maccaxkup-
CKHX aBHAIlepEBO30K B CTpaHaX I[EHTPaIbHOMI
EBpormsl.

B cratbe [13] ucnonap3yrwTcs JaHHbBIE
0 €XKEJIHEBHBIX TPYAOBBIX KOPPECIOHACHIUAX
B HIECTHU CTpPaHax AJII MPOBEPKH aJeKBAaTHO-
CTH Pa3IMYHBIX MOAHU(UKALMHA TPaBUTALMOH-
Holl Mmozaenu. Kpome mpouero, B 3Toi pabote
MOKa3aHo, YTO ISl TaKUX JAaHHBIX IpaBUTa-
LIMOHHAs MOJeNb 1aéT 10CTaTOYHO XOPOUIUit
MPOTHO3 JJIS MAJIBIX M CPEAHUX PACCTOSHUM,
OJTHAKO JUIsl OOJBIIMX PAacCTOSIHUI TOYHOCTh
NPOTHO3a CYIECTBEHHO CHUXaeTcs. [laHHbIe
110 TPYAOBBIM KOPPECIOHIACHIIUSIM UCTIOIb3Y-
[0TCA Takxke B [ 14] 171 O1eHKHU BO3MOXKHOCTHU
HCHOJb30BaHUS I'PAaBUTAIMOHHONW MOJEINH,
KaJINOpPOBKA KOTOPO#1 BHIITOJIHEHA HA IaHHBIX
OJIHOT'O PETHOHA, JJIsl IPOTHO3UPOBAHHUS KOP-
pecrnoHJeHIui B ApyroM pernone. B padote
[15] Banupamusi TpaBUTAIIMOHHONW MOJEIH
OCYIIECTBIISLIACH HA OCHOBE JAaHHBIX O COBEP-
[Ia€MBIX KapIyIHHIOBBIX MTOE3AKaX B OJTHOM
u3 pernoHoB Poccuu.

B [16] rpaBuTaninoHHas MoieNb IpOBeps-
eTcs AJIS TPY30BBIX KeJIe3HOA0POKHBIX IOTO-
KOB Mexay npoBuHIusaMu Kuras. [[ns nacca-
JKUPCKHUX TEPEBO30K MO KEeIe3HOW nopore
AQHAJOTUYHOE UCCIIEOBAHNUE COAECPIKUT CTAThs
[19]. B aToii paboTe, Ha OCHOBE AaHHBIX 00
00bEMax MaccaKMpPCKUX NEPEBO30K Ha OJTHOU
W3 JTUHUM UCIIAaHCKOI kele3HoH Joporu, aB-
TOPBHI T0Ka3aJIH, YTO TPaBUTALIMOHHAS MOJEIb
ropasjo Jy4lie annpoKCUMHpYeT Habitoae-
MbI€ JJaHHBIE, ueM perpeccus [lyaccona.

IIpoBepka agexkBaTHOCTH I'PAaBUTALIMOHHOM
MOJAENIH IJIsI KOHKPETHBIX TPAaHCIOPTHBIX
CHCTEM, TEPPUTOPUH U BUIOB TpPaHCIOpTa
HeoOxoauMa 11t 000CHOBaHUS IPaBOMEPHO-
CTH HUCIIOJIb30BaHUS IPaBUTALIMOHHOM MO
JUISL peIleHus IpUKIaaHbIX 3a1ad. C npakTu-
YECKOW TOUKHU 3pPEHHUs, FPaBUTAI[MOHHAS MO-
JIeJIb SIBISE€TCS COCTAaBHOW YacThIO YETHIPEX-
aroBoM TpaHCIOPTHOM MozaenH [ 1], koTopas
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AKTUBHO UCIIOJIb3YETCs IPU IPUHATHUHU YIIPaB-
JIEHYECKHUX DPEIICHUH 10 Pa3BUTUIO TpPaHC-
HOPTHOU HHPPACTPYKTYpHI >4 1 peannzoBana
BO BCEX COBPEMEHHBIX NpoTrpamMMmax ais
TpaHcnoprHoro MoaenupoBanus (PTV Visum,
TransNet u gpyrue).

I'paBUTaLIIOHHAsT MOZIENb MOXET OBITH UC-
TI0JIb30BaHa B YETHIPEXIIIArOBOW MOZIENHN Ha BTO-
pom mare juis pacuéra odmeit MK (mnst Bcex
BHJIOB TPAHCIIOPTa), MOCIE YEero Ha TPEThbeM
iare JuIst K0l KOppeCIIOHICHIINH PACCYUThI-
BaeTcsl pacllelieHne MacCaXHuporoToKa Io
pa3IMYHBIM BHJaM TpaHcropra. Takxke rpaBuTa-
LMOHHAs MOZEIb MOXET OBITh HCIIOJIb30BaHA
B BUJIE TaK Ha3bIBAEMOIl CHHTETUUECKON IPaBU-
TaIMOHHOW MOJIETIH JIJISl OTHOBPEMEHHOTO pacué-
ta MK u paciuemsieHust o BujaM TpaHcropra
(TO ecTb BTOPOIi M TPETHii Iaru OOBEANHSIIOTCS).
B aTOM city4ae rpaBuTalIOHHAsT MOJIEIb UCTIOJb-
3yercs st pacuéra MK 1o kaxkaomy BUILy TpaHC-
1opTa B oTAe’IbHOCTH. COOTBETCTBEHHO, PAKTH-
YECKH 3HaYMMBbIE Pe3YJIbTaThbl MOTYT OBITh MOJTY-
YEHBI TOJIBKO B TOM CITy4ae, €CJIM TpaBUTaIlMOHHAs
MOJIeJb a/IEKBATHO OIMCHIBAET MPOCTPAHCTBEH-
HOE pacIpeJieIeHne MacCaXXUPOIOTOKOB st
Ka)K/10TO BUJIa TPAHCIIOPTA B OT/EIHHOCTH.

B uactHOCTH, IpH CO3JaHUM TPAHCIIOPTHOU
MOJIEJTH B MacIuTabax BCel CTpaHbl 3TO KacaeTcst
U KEJIE3HOAOPOKHOTO COOOIEHUS JalbHEro
cienoBanus. [loaToMy OCHOBHasl yerb NaHHOU
paboThI 3aKIIIOYAETCsl B TPOBEPKE a/1eKBATHOCTH
IPaBUTALIMOHHOM MOJIENH I MOJIEIUPOBAHUS
MPOCTPAHCTBEHHOT'O pacHpeENICHHUsI TACCAKUPO-
TIOTOKOB B JK€JIE3HOOPOKHOM COOOLIIEHHUH JIalTh-
HETO ClIeJOBaHHS.

PE3YNbTATbI
I'paBuTanMOHHAsA MoJeIb

[IycTh maccaxupbl COBEPILAIOT MOE3KU U3
IyHKTOB OTIpapienus i = I, 2,..., I B IyHKTBI
npubbItus j = 1, 2,..., J 1 u3BeCTHA ¢; — 0000-

® Meroan4eckie PeKOMEH/ LM T10 pa3paboTKe U peansa-
OUn MepOHpPI;ITI/Iﬁ TI0 OpraHvu3anuu JOPOKHOTO JIBUKCHUA.
OpraHu3anust JOpOXKHOTO IBHXXCHHUS HA PETYIHPYeMbIX
nepeceuenusx / OAO «HayduHo-uccienoBaTenbckuil nH-
CTUTYT aBTOMOOWIIBHOTO TpaHcmopray. — M., 2017. [Dnekt-
poHHbIi pecypc]: https://e-ecolog.ru/docs/zZ7TAN608Pn-
TZ7JAQql2/. Joctyn 22.12.2022.

4 CTO ABTOJOP 2.2-2013. IIpoeKTHpOBaHUE, CTPOUTENb-
CTBO, 9KCIUIyaTalusi aBTOMOOMIIBHBIX JIOopor. PexomeHa-
[[M{ 110 MPOTHO3HPOBAHHIO HHTCHCUBHOCTU JOPOXKHOTO
JIBH)KCHHSI Ha TUIATHBIX YYacTKaX aBTOMOOWIIBHBIX JJOPOT
TOCYAapCTBCHHON KOMITAHHH «ABTOZOP» M JOXOJOB OT UX
skcrutyaraiui. — M.: Cranaapr [ocyapCTBeHHOM KOMITAHUH
«ABTOIOP», 2013. [Dnexrponnsiii pecypc]: https:/studylib.
ru/doc/2002300/rekomendacii-po-prognozirovaniyu-
intensivnosti-dorozhnogo/. Joctym 22.12.2022.
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IEHHAS CTOMMOCTb MTOE3IKH U3 MYHKTA | B IyHKT
j (0600IEHHAS CTOMMOCTD — BEJIMYMHA, KOTOPast
BKJTIOYAET B ce0s BCe BpEeMEHHBIC M (PUHAHCOBBIC
3aTparhl maccakupa Ha moesnky). O603HaunM
depes T, KOIMYECTBO [T0S310K U3 ITYHKTa | B TyHKT
J. OueBnHO, uTO T, 3aBUCHT OT IyHKTa OTIPAB-
JeHHsI i, MYHKTA NPUOBITHS | ¥ BENUYHHBI C;.
OnHoii u3 Harboee MPocThIX GopM TaKol 3aBU-
CHMOCTH SIBJISICTCSI COOTHOIIICHHE BH/IA:

Ty =ab,f(c;), O]

IJie & ¥ b,— HeKOTOPBIC KOJIMYCCTBEHHBIC XapaK-
TEPUCTHKH ITYHKTOB OTIIPABJICHHUE U TPUOBITHUSL;

f (c) — HeoTpunaTenbHas QyHKIUS, KOTOpast
orpenenena npu Beex ¢ > 0.

Ecmu ¢ynknus f (c) sBusercs yObIBaroIIeH,
a XapaKTePUCTHKH &, ¥ b HHTEPIPETHPOBATH KAK
pa3Mepsl TOYEK 3apOXKICHUS 1 TTOTTIOLIEHHS ITac-
CaXUPOIIOTOKOB B COOTBETCTBYIOIIMX ITyHKTAX,
TO 3aBHCUMOCTH (1) mpencrasiser coboit Mare-
MaTHYECKYIO Peali3alfi0 SMITUPHYECKOTO Mpa-
BWJIA «OOJBIIHE U ONU3KHE 00BEKTHI B3aUMOJICH-
CTBYIOT CHJIbHEE, YEM MAaJICHBKHE U JIAJIEKUE».
B cuity cxoncTBa ¢ 3aKOHOM BCEMHUPHOT'O TATOTe-
Hus HeroToHa, 3aBucuMOCTh (1) Ha3bIBaeTCs
TPaBUTALIOHHON MOJIEINBIO.

ITycTb S, — KONMMYECTBO OTHPABIEHNH U3 ITyHK-
Ta i (BO BCE IYHKTHI IPUOBITHS), d] — KOJIMYECTBO
NPUOBITUI B MYHKT | (M3 BCEX IMyHKTOB OTIIPaB-
nenust). Torna u3 04eBHTHBIX TOXK/IECTB Z/J_:lT,., =s,

1
Zi:iz'j =d; cremyer, uTo a, u bj JIOJDKHBI YIOBJIe-

TBOPSITH PABCHCTBAM
J .
Zj:la,.bjf(cij) =s5,Vi=1..,1,

S abf(c,)=d, % =1..J. @6

Juist 3a1aHHBIX S, B dj cucrema (2), (3) mpen-
CTaBJIsSIeT CO0O0I CHCTEMY YPaBHEHHMI OTHOCHTEITb-
HO HEU3BECTHBIX @, bj. Ecmu s mo6oro <
BbINONHEHO yciosue /(¢;)>0 u

I J
Zi:isf = Z j:ldf >

To cucteMa (2), (3) umeer pemrenue [7]. [Ipu srom
pemenue He OyIET €IMHCTBEHHBIM (€Cu 4 ,

b, — pemenne cucteMsl (2), (3), To 6a;, 675
Taroke OyzieT penreHneM st moboro 0>0). On-
Hako B [7] nokaszaHo, 4To JUIsl JIIOOBIX JBYX pa3-
JUYHBIX pelleHuil 4, b, u a?, b7 Gyner crpa-

BEILIMBO PABEHCTBO 4;b) = a’b! TIpH MIOOBIX i, /.

DTO 0O3HAYaET, YTO Tij HE 3aBHCHT OT TOTIO,
Kakoe UMEHHO pelieHue cuctemsl (2), (3) Oyner
ucnonb3oBano B (1). Takum oOpa3om, rpaBuTa-
IuoHHas Mozens (1) ycraHaBiIMBaeT B3aMMHO

®  Mwup TpaHcnopTa. 2

onHO3HaYHOE cooTBeTcTBHE Mexkay MK {T}
C OJIHOM CTOPOHBI U MAPOM BEKTOPOB (4,4, ) ,
(by++,b,) ¢ mpyTOIA.

Oyukuus f (c;) HasbiBaeTCs dyHKIMEH TS-
roreHus. OHa IOKa3bIBaeT «TOTOBHOCTH) Iacca-
KHpPa COBEPIIUTH MOE3IKY B 3aBUCHMOCTH OT
pazmepa 0600MEHHO CTONMOCTH ¢,.. B kauecTse

GbyHKIMU TATOTEHUS | (¢;) YacTo HCIONB3YIOT
crenennyto dynkuuo f(¢;)=¢" , nokasarennb-

Hyto dynkumio f(¢;)=exp(-uc;) uau koMOGHHU-
posannyto dynkumio f(c;)=cjexp(-ue;), koto-
PYIO TaKXKe Ha3bIBAIOT II0KA3aTeIbHO-CTEICHHOH
byHKIHEH.

CreneHHas U moKa3arenbHas QYHKIUH Ts-
TOTEHHsI MOHOTOHHO YOBIBaIOT npH ¢,> 0, 1mo-
9TOMY JJIs 3TUX (QYHKIUH, yeM MeHbIle 0000-
IEHHAs CTOMMOCTB C,, TeM OONbIIC «IOTOB-
HOCTb» IacCa)KHpa COBEPIIUTH Moe3nKy. Bo
MHOTHX CJIy4asix 3TO BEPHO, OJHAKO B HEKOTO-
PBIX CHTYALHsX P HEOONBIINX 3HAYCHHSIX C;
9TO MOXKET OBITh He Tak. Hampumep, aist BHyT-
PUTOPOACKOTO OOLIECTBEHHOTO TPAaHCIOPTa
Y MHOTHX IaCCaXHPOB «TOTOBHOCTB)» COBEp-
HINUTB OE3KY MEXIY COCSTHUMHU OCTaHOBKAMH
HUXe, 4eM Ha OoJiee DanbHEe PAacCTOSHHE
(MeX Iy IBYMS COCEIHHMH OCTAaHOBKAMH TaKHe
MacCAXUPB! MPEANOYUTAIOT MEePEeABUTAThCS
TIEIIKOM ). AHAJIOTUYHAS CUTYyalusi Oy/eT crpa-
BEIUINBA U JUIA )KENIE3HOJOPOXKHOTO TPAHCIIOPTa
JaJbHETO CIEeI0BAHMA: AV TOE3I0K Ha HeOOIb-
IIMe PACCTOSHUS IMaCCaXKUPHI BEIOUPAIOT HPH-
TOpOIHBIE IToe3/1a WK aBToOychl. CrienoBarelib-
HO, B TaKHX CIIy4asx JUI ONMHCAHUS TATOTCHHS
Oouiee afieKBaTHOM SIBJISETCSI KOMOMHUPOBaHHAS
¢byHKIMA, KOTOpas B ciydae Y > 0 cHauana
BO3pacTaert, a 3aTeM yoObIBaeT. [loaTomy nanee
Oyznem paccmarpuBarh (1) ¢ KOMOMHUPOBaHHON
(GyHKIHEH TATOTEHUs, TO €CTh B BUJIE:

T, =ab,cjexp(-nc; ). “)

Kanun0poBka rpaBUTALIMOHHON MoAeIH
no Haoaonaemoii MK

[pearnonokum, 4To B pe3ysbTare HalIo/e-
Hu# nonyyena MK N={n,.j} yi=Lo 0, j=1..,J,

1 pacCMOTPHM 3aJ1ady OLIEHUBaHHS IIapaMeTpOB
a, by, y ¥ p mozenn (4) o Habmo1aeMoi MaTpu-
e N. OueBHIHO, YTO CITIOCO0 OLIEHMBAHUS 3aBH-
CUT OT TOTO, KaK MMEHHO OyneT BKIIOYEHa
B MOJIENIb CTOXaCTHYHOCTb, BBI3BIBAIOIIAS OTKIIO-
HCHHE HaOMIONACMBIX 3HAYCHHUIA 1, OT MOJCIb-
HBIX T, PaccMOTpuM MOXPOOHO HECKOIBKO
HanboJee MOIMYIAPHBIX OIXOI0B.
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1. CampIii IpOCTOM BapHaHT 3aKIIOYAETCS
B IIPEIIONIOKEHUH, 9TO ;=T +¢;, THe &; — CIIy-

YaiiHasi BeJM4MHA. B 3TOM ciydae 1uisi OlleHKH
TapaMeTpoB MOJENTH €CTECTBEHHO BOCIOIb30-
BaThCsl METOJIOM HaMeHbIIHX KBaaparoB (MHK).
B pesynbrare monayuum 3a1a4y MUHUMH3ALHN:

S(a b’Y’ ) Zi,j(nff_];f)zz
abyin
_zl/( 2

—ab; exp( pc,/)) —  min,
KOTOpasi B pe3yNbrare IPUMEHEHHUS CTaHAaPTHBIX
METOJIOB MaTeMaTHYECKOTO aHaIn3a MPUBOIUT
K CHCTEME YpaBHEHHUH /sl ONpeieNIeHNs apa-
METpOB &,, b, Y 1 |1
oS

—=0vi=L..1,
s 1 /) 0vi=
as .
£=0VJ=L..,J, (,, T,,)=ov, -
J (5)
ZS 0, /'/"f(ni/'_i/):,
o

C1a0BIM MECTOM TAKOI'O MOAXOMa SIBIISIETCS
T0, uTOo /s npuMeHennss MHK HeoOxoqumbl
OrPaHHYCHHS Ha &, KOTOPBIC B IAHHOM CITydae,
CKOpee Bcero He OyIyT BBINONHATECS. B yacTHO-
cTH, &, He OyzeT ToMOCKEAACTHYHBIM (OYEBHTHO,
9TO JIUCHICPCHS &; 3aBHCHT OT BENMYHHBI T,).
Takke CyI1ecTBEHHBIM HEI0OCTATKOM HCIIONB30-
Banust MHK siBrsiercst oTcyTCTBHE OCMBICTICHHOM
WHTEPIpETaINy IS ypaBHEHHH (5).

2. [pyroit monxon, KOTOpBIi ObLT BIEpBBIE
CTPOTO M3JIOKEH B [8], OCHOBBIBaeTCS Ha Mpe-
MIOJIOKEHHH, YTO ISl COBEPIICHHS MOE3JKH
KaX[Iblil IIACCAXKUP CITydaiiHbIM 00pa3oM U He-
3aBHCHMO OT JPYTHX IAacCaKHUPOB BHIOMpAeET
OZIHYy KoppecnoHeH1to (i, j) n3 I*J koppecnoH-
nexuuid. IIpuaém BeposATHOCTS P, BBIOOpA KOP-
pecrnoHAeHIH (i, j) OTMHAKOBA JIJIs BCEX Iacca-
xupoB. ITpn Takom mozxoze T, MHTEPHIPETHPY-

r dF 1)
ﬂa; =1

aF 1!
b, by 2™

eTCs KaK TeopeTHYecKas 4yacToTa BeIOOpa Kop-
pecnoHAeHIuH (i, j) Ipu n= Zi,”v naccaxupax,

TO ecTb I, =np; . Ilo3TOMY rpaBUTallMOHHAA

Mozenb (4) MOXeT OBbITh 3arucana B BUJIE:
1
p;= ;aibjc; exp(—uc,.,). (6)

Jnst OUEHKH TapaMeTPoB &,,..., A, b,,..., b, 7,
W Mozenu (6) Ha OCHOBE HAOITFOACMOM MATPHIIBI
N crons3yeTcst METO] MAKCUMAJTBHOTO MTPABJIO0-
mojo6ust. B maHHOM ciy4ae (pyHKIUS MpaBIo-
moooust Oyaer HMeTL BUL;

L= L(a[,b/-,% ) HH(P,,)

=1 j=1
1 J "
=HH(n’1a‘.bjcin exp(—uc, )) "
2 jA

Jlorapudpmupyst GyHKuHMIO L ¥ YYUTHIBas,
4T0 #;Inn" He 3aBUCHT OT MAPAMETPOB MOJIEIH,

a TaKKe TO, YTO BEPOATHOCTH P, IOJDKHEI Y10~
BJIETBOPSTH YCIIOBUIO HOPMUPOBKH ZPU: 1,
MIPUXOAUM K 33/1a4€ YCJIOBHOW ONTHUMM3AINU:

a;bj 71
,..(lna,.+1nbj+ylnc,.j—uc,.j) — max,

1 J
ln L = Zi:lz '=1n./
I
S5 heien( ) <
I[anee BOCHOJIBSyeMC}I METOAOM MHOXHUTEC-

neii Jlarpanxa. @yukius Jlarpanxa Oymet
UMETh BHUI!

F(ai,bj,y,u,k) = z:zlz:zlnij (lnai +Inb, +ylne, —uc,.j)—

_A(z‘ 12, abc; exp(— uc,./.)—n).

[TpupaBHHUBast YaCTHBIEC IPOU3BOIHEIE (yHK-
un F x "Hymo, momygum (7)—(11).

Ecmm xaxnmoe u3 ypaBHeHuit (7) yMHOKUTD
Ha @, U TIPOCYMMMPOBATh MO i (MM KaXKI0€ U3
ypaBHEHU (8) YMHOXXHTH Ha bj 1 IPOCYMMUPO-
BarTh TI0 ), TO TIOTyYHM:

1YY abeen(-ne,) =X 3 =n (12)

= n”—,lzj byc, exp(—ucy) = OVi = 1,..,1,
b, AZ aefy exp(—pey) =0vj =1,..,],
‘ Zi 12; 1””"‘"“_‘12, :LZ agbyel exp(—pey) (—ciy) = 0,
- ZMZFI ny Incyy — AZMZH
% = Z:_l Z;_l abjcl; exp(—pey) —n =0
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(D—(11)

ﬂ(hjﬂg} E}{[.‘Il(—‘ﬂﬂu} In Cij = 0
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Ortcrona u u3 (11) cnenyet uro A = 1. Taxxe
(12) o3nauaert, yto ypaBHenue (11) siBisiercs
CJIE/ICTBHEM Ka)XJIOH M3 IPyNIIbl ypaBHeHHH (7)
u (8). [Toatomy ¢ yuérom (4) cuctema ypaBHEHHI
(MH—(11) HpI/IHI/IMaeT BHI:

ST =Y Vi=L,

Z:l i ZI—ln‘/vj l’ © ’
Zi=1z j:lj;jc'f = Z,-:lz j=1nif cfj ’
Zi[ﬂzj:lj;/ In G = Z;Z i lnc

Takum 006pa3oM, OLIEHKH MapamMeTpoB a,,...,
a, by,..., b, ¥, L MOTYT OBITb HAHJEHBI U3 CHC-
Tembl ypaBHeHu# (13)—(16). B ornmume ot
cucteMsl (5) 31ech BCe ypaBHEHHS UMEIOT ITPo-
3payHyI0 UHTEPIPETAIHIO, XOPOILIO COOTBET-
CTBYIOIIYIO COJCPKAaHUIO TPABUTAUOHHOM
monenu. B wactHocTH, ypaBHenue (13) o3Hava-
€T, YTO IUTs KQXKIOTO IIYHKTA | MOJETBHOE KOJTH-
YECTBO OTIPABJIEHHH (BO BCE ITyHKTHI IPUOBITHS )
JIOJDKHO COBIMAAaTh ¢ HAOMIOJACMBIM KOJHYe-
CTBOM HampapJieHHH. AHAIIOTHYHO, ypaBHEHHE
(14) o3HauaeT COBMAJICHUEC COOTBETCTBYIOIIMX
MOJICNTBHBIX U HAOIIOTaeMbIX IPHOBITHI. YpaB-
Henue (15) mokaseIBaet, 4To 00MIas MOsIEIbHAs
CTOMMOCTB BCEX MOE3/I0K JOJKHA PaBHATHCS
o6uieit HabmrIaeMOit CTOMMOCTH BCEX MOE3/I0K.
Ecimu o6e yactn (15) pasnemutbHa 3, T, =y,

(13)=(16)

TO €T0 MOYXHO HHTEPIPETUPOBATH KaK PABEHCTBO
COOTBETCTBYIOIINX CpPeAHUX cTommocTtei. [lo-
clleTHee ypaBHEHNE HMEET TaKOH JKe CMBICIT, KaK
u (15), HO TONBKO JJIs JOTapU(PMUPOBAHHON
0000IEHHON CTOMMOCTH ;.

3. Emé oguH noaxof A BKIIIOUEHUS CTOXa-
CTUYHOCTH B TPaBUTAIMIOHHYIO MOJENb ObLI
npeanioxked B [9]. B aToii paboTe koinudecTBO
MOE30K U3 MYHKTA | B MyHKT j SBISACTCS JHC-
KPETHOM CITy4aiiHON Benu4uHOM ©, a 3a/1aBac-
Mast popmyIoii (4) BenmuuuHa Tij UHTEPIpETUpy-
eTcs KaK MaTeMaTHUeCKOE OXKHU/IaHNE BETHIHHBI
®ij, TO €CTh:

M[®,]=T, =ab,ciexp(-nc, ).

TIpennonoxum, 4To BETUIHHBI @ij (i=1,.,1,

YHUHSIOTCS OMHOMY M TOMY K€ 3aKOHY pacrpesie-
neHus (C pa3HBIMHU 3HAYCHUSMH ITapaMETPOB):

Pr(®, =k)=0(kT;)=o(kab,c) exp(-nc,)).

Toraa 1u1st OUEHKU apaMeTPOB Apseens@peney bv
b, v, n Ha ocHoBe HabmomaeMol Marpuipl N
BOCIOJIb3yEMCS] METOJIOM MAKCUMaJIbHOTO IPaB-
normonooust. B maHHOM citydae QyHKIHS TpaB-
JOTIO00MsI OyJIeT UMETh BU:

I J
L= L(a,.,bj,y,u)=HHPr(®,.j = n,./.) =

=1 j=1
I J
=HH(p(n,.,,a,.bjc,.j”. exp(-ue; ))
=1 j=1
IMocne norapudmupoBanus GpyHkuuu L,
MONYHaeM CIEAYIOMYIO 3a](a4y ONTHMH3AIIHH:

InL= 22111@( T )=

i=1 j=1
a.byyn

- leiln(p(n,j,ab ¢ exp(—pcij)) - max.

i1 j1

[TpupaBHMBas yacTHBIE TPOU3BOAHBIC (QYHK-
1 In L K HyJ10, HOJTy4aeM CUCTEMY YPaBHEHHH
JUIS OTIpe/IeTIeHHsI NCKOMBIX OLICHOK ITapaMeTpOB
(17)—(20).

Konkpernsiii Bug ypasaenuit (17)—(20) 3a-
BHCHT OT BbIOOpa pacnpenenenus ¢. Jlocrarod-
HO 4acTo B KaU4€CTBE (p MCIIONB3YIOT pacipeie-
nenue Ilyaccona:
o(Tm;) = CXP(;E’-)%' :

HenocpencTBeHHBIMI BBIYHCIICHUSIMHI MOXK-
HO MPOBEPUTH, YTO B ITOM Cllydae CHCTEMa
(17)—(20) npeBparaercs B cucTeMy ypaBHEHHH
(13)—(16). Ecu >xe B KagecTBe () B3SITh HOpMAaITb-
HOE pacripezieeHue:

(7;/ ‘”if)z

1
o(T;.m,)= iR

To cuctema (17)—(20) mpeBparaercst B CHCTEMY
ypaBHenwuii (5). Tlpuuém 310 OyneT BepHO HpH
JIF000M CpeIHEM KBaJPAaTUYHOM OTKIOHEHHH G.

Takum 00pa3oM, TPETH MOAXOJ K MOJIEITH-
POBaHHIO CTOXAaCTHYHOCTH I'PaBUTAIMOHHOMN
Mojziei 0000IIaeT MepBbId U BTOPOH MOIXO/bI

j = 1,..., J) HE3aBUCHUMEI B COBOKYIIHOCTH U IOA- B TOM CMBICJIC, UTO OH HpI/IBO,I[I/IT K HACHTUYHBIM
(dnl 15/ ding
—— =0vi=1,..1,
ﬂa; =1 j dTu '
dink 1 ! dling
= — =0% = .
ab, b,Z Jdn 0v) =1L,
‘ alnz. dln
SN 1S =, (17)-(20)
i=1 =1 d Tij
d InL Z Z dineg
= |nc =10
X i=1 = j=1 T, dty
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1 J 1 J 1 J
D27, (vom)e, = X3 a (v exp(ue e, =33 me,.

i=l j=1 i=l j=1 i=1 j=1
J

1 J 1 J 1
3T, (1h)ing, = 3 S (r)e; exp( e ine, = 33 Ine,

i1 j=1 i1 j=1 =1 j=1

(21)—(22)

cUCTeMaM YpaBHEHHH IS OTIPEEeIICHHS OIIEHOK
mapamMeTpoB Moxenu. Ilpu sTomM HeoOXoaMMO
MOIYEPKHYTh, YTO MEPBBIA U TPETUN MOIXOIbI
MOJEIHUPYIOT CTOXAaCTUYHOCTH (PaKTHUECKHU
OIMHAKOBBIM 00pa30M: B IEpBOM IOAXoE OyeT
M([T,]=M[T,+e,]| npu 10CTATOYHO €CTECTBEH-

HOM TIpestosioxkenuu M e, |=0, 10 ecTb B 060-

HX MOIXO0IaX MOJEIbHOE KOJIHMYECTBO KOppe-
CIOHACHITNI HHTEPIIPETUPYETCS KaK MaTeMaTH-
YecKoe OXKHJaHHe HaOIlI0IaeMOro KOJINYeCTBa
KkoppecnonaeHuii. OJHAKO BTOPOW MOAXOJ
MPUHLUUNHAIBHO OTIMYACTCS OT HUX: B HEM
MOJIeTTbHAs OTHOCHUTEINIbHAS YaCTOTa KOPPECIIOH-
JICHIMH SIBIISIETCSL BEPOSITHOCTHIO BBIOOpA IMac-
CaXHPOM JTaHHOM KOPPECTIOH ICHIINH.

Kak y>xe Ob110 CKa3aHO BbIIIIE, TIEPBbIH 1MO/-
XOJI ¥ TIOJTyYCHHBIE Ha €70 OCHOBE ypaBHEHUS (5)
PEnKO UCIIONB3YIOTCA ATl OLIEHKU ITapaMeTpoB
TpaBUTAIIMOHHON MOJIENH U B OCHOBHOM B T€O-
PETUYECKUX UCCIIEIOBAaHMAX (OMH U3 IPUMEPOB
HCIOJIB30BAaHMS TIEPBOT0O MOAXOMA JJIS OLIEHKU
napameTpoB MK Ha 0CHOBe SHTPONMUIHON MO-
Jenu MOXHO HaWTH B [20]), 4To 06ycinoBiIeHO
HEOOXOAMMOCThIO HAaKIIA/IbIBAaTh HE OUEHb pea-
JIUCTUYHBIC OTPAHUICHHS Ha €. B T0 %e Bpems,
ypaBHeHUs (13)—(16) SBIAIOTCA OCHOBHBIM MH-
CTPYMEHTOM JUIs OLIEHKH ITapaMeTpOB IPaBUTa-
LIMOHHOW MOJIENH KaK B HAy9YHBIX HCCIICIOBaHU-
X, TaK ¥ TIPH CO3/1aHUH TPAHCTIOPTHBIX MOJIeNeit
KOHKpETHBIX Teppuropuid. IloaTomy B Hactos-
et pabote [yist KannOpoBKU Mozenu (4) Oynem
HCIIONIB30BaTh cuctemy ypaBHeHuil (13)—(16).
Ora cucteMa He UMEeT aHAJIMTUYIECKOTO perie-
HHUS, TIO3TOMY AJI €€ PeIleHHus HeoOXOoIuMo
HCIIOJIb30BaTh MPHOIMKEHHBIE METO/IBI.

VYpasuenus (13)+(14) dhakruuecku npeacras-
11T coboit cuctemy (2)—(3), riae B KadecTse S,
u afj UCIIONIb3YIOTCSl HAOJII0IaeMble KOJIMUECTBa
OTIIPABJICHUN W TPUOBITHH, a 3HAYUT IUTS HUX
OyIyT cripaBeuIMBbI C(HOPMYIIUPOBAHHBIC BBIIIIE
YTBEP)KICHHS O CYIIECTBOBAHUH U E€IWHCTBEH-
HOCTH pemieHus (3To emé pa3 mog4épKuBaeT
€CTECTBEHHOCTh UCIIOJIb30BaHUs cucTeMbl (13)—
(16) nns xanuGpoBku Mozenu). CrieoBaTenbHO,
JUTS 3aJTAHHBIX 3Ha4eHU y 1 | cucteMa (13)—(14)
OIIHO3HAYHO ONPENETAET BCE MPOUIBENEHHUS 4,
bj, KOTOPBIE MOTYT OBITh HAWICHBI TPUOIMKEHHO
C MOMOUIBI0 METO/a MPOCTHIX UTepauuil. s
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3TOTO M3 ypasHenwm# (13) BeIpaxaroTcs @, a u3
ypaBHeHUi (14) BeIpakatoTcs bj . 3aTeM BceM @,
MPHUJAIOTCS HEKOTOpBIE HadalbHBIC 3HAYCHUS
(0OBIYHO ONTUH) W TIO HUM BBIYHCIISIFOTCS b]. u3
ypaBHeHwii (14). [To momy4eHHBIM 3HAYCHUSIM b].
BBIMHCIIAIOTCA &, U3 ypaBHeHHH (14) v Tak nasee.
ITpouecc mpomomKaroT 10 TEX HOp, OKA PaBEH-
ctBa (13)—(14) He OymyT BHITIONHATHCS C 3a4aH-
HBIM YPOBHEM TOYHOCTHU. Takoil anroputm Ha-
3p1BatoT MeTonioM @parapa (Fratar) v MmeTogom
®epneca (Furness) mimu GUITponopIrOHATHEHBIM
anropuTMoM (moapobHee cM. MOHOTpadHIo
[21]).

Taxum o6pazom, ypaBHerus (13)—(14) 3ana-
10T Qynknuo ¢(v.u)=a,(v.u)b,(v.n). IosToMy

(15)—(16) sBHsIIOTCS ypaBHEHUSAMH UL Y U U
21)-(22).

Xors dynkuys q(y, |L) SABIsSETCS MIaIKoi, eé
Helb3s 33]1aTh aHAJMTHYECKH, Oojiee TOro Ham
JIOCTYTIHBI TOJILKO JIMIIB €€ MPHUOIMKEHHBIE
3HadeHus. [1o3TOMy Al penieHus] CUCTEMBI
(21)—(22) ynoGHO nepelTH K SKBUBAJICHTHOH eii
3aj1a4ye ONTUMH3ALUH:

H (y,n)=H,(v.0)+ H, (v.1)=

)e, = Zcf-"f/-

i
iJ

DT (v.m
ij

(23)

+ — min,

27 (rp)Ing; =37y Inc;
i i

JUIsL pELICHUs] KOTOPO HEOOXOIUMO UCTIONb30-
Barh Oe3rpaeHTHBIC METO/IbI ONITUMHU3AIINH.

Hcxonnbie naHHbIE

Jliist kanuOpOBKY TPAaBUTAIOHHOW MOJEIH
B HacToAIIeH paboTe OBUIH HCITOIB30BAHBI JaH-
HBI€ U3 aBTOMAaTU3UPOBAHHOM CHCTEMBI yIpaB-
nenust ABJL ACY «Dkcnpeccy, ZOCTyTHBIE uepes3
APM «KoppecnoHieHIIMN ¥ (UHAHCOBBIE pe-
3yNnbTaTh». DTa CUCTEMa MO3BOJISIET MOIYYUTh
KOJMYECTBO NPOAAHHBIX OWIIETOB Ha IMoe3za
JIATIbHETO CIIC0BaHMS ISl JII0OOM TTaphl CTaHIUH
OTHpAaBJICHUS] U MIPUOBITHS, TO €CTh HaOMIoae-
Mmyio MK.

Jlanmbie ObLUTH B3THI 32 omuH Mecsti; 2019 roza,
THUIAYHBIN JUTST TOTTaHIEeMHIHOTO rieprona’. Beero

5 Ilanubie ObUIH MOTy4€eHBI HenocpeacTBeHHO u3 ABJ] ACY
«OKcnpece» Ha OCHOBaHUU jiorosopa o jocryne YpI'VIIC
k cucreme B 2019 roxmy B McCeoBaTeNbCKUX ENAX.

MapTtbiHeHko A. B., CandytanHos [1. XK. AneKkBaTHOCTb rpaBMTaLMOHHOU Moaenun
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Taoéauna 1

OcHoBHbIe xapakTepucTHKH Hadaoaaembix MK [paccunTano aBropamu]|

XapaKTepucTHUKa BMK MMK
KonugecTBo roponos 98 38
KomuuectBo KoppecnoHeHIui 9604 1444
KonuvecTBo naccaxupos 3743252 2240018
KonnuecTBo HyJEBbIX KOPPECTIOHACHINI 6217 616
KoniecTBO KOPpECIOHACHIHIH, Y KOTOPBIX MeHbiIe 10 maccaxupos 6504 622
MakcuMaibHOE KOITHYECTBO MACCAKHPOB AT OOHON KOPPECTOHIACHIIUHI 30006 30006
CpenHee YHCII0 NaCCAKUPOB M0 BCEM KOPPECIIOHACHIMAM 390 1551
CpeHee YHCIIo aCCaXKMPOB M0 BCEM HEHYJICBBIM KOPPECTIOHICHIIMAM 1105 2705
MenuaHHOE YHCIIO MACCAKUPOB MO BCEM KOPPECTIOHACHIHM 0 134
Me/MaHHOE YHCIIO TACCAKUPOB MO BCEM HEHYJICBBIM KOPPECIIOHACHIMSIM 157 835
IMaccaxnpoo6opoT, THIC. YEIL.-KM. 4563511 3009016
CpenHsisi TaIbHOCTB MOE3JKH, KM 1219,13 1348,3
Tadauna 2
Pe3ysabTaThl KAJIMOPOBKH IPABUTANMOHHOI MOJ/IeJIM [paccCYuTaHO aBTOPaMH]|
Benuunna BMK MMK
Tapamerp Y 0,3611 0,6616
TMapamerp 1 1,1515 1,3093
Munanvusnpyemas bynxmus (Y, H) 365,1 32,7
ABCOMIOTHOE OTKJIOHEHHE Maccaxupoobopora 1, (Y,u) 199,7 18,29
AGCOITIOTHOE OTKJIOHEHHE MacCakupoo6opoTa s gorpacctosuus H, (Y,u) 1654 14,44
OTHOCHTeNBHOE OTKIOHeHHe naccaxupoobopora H, (v,1)/ Z¢;n; 4.4-10° 6,1-10°
OTHOCHTETBHOE OTKIOHEHHE MACCAKUPOOOOPOTA TS TOTPACCTOSHHSA H, (Y, IJ-) /2 n; In ¢ 5,5:10% 9,2010°

B ACY coneprxurcst uH(OpMAIst IOYTH O 37 ThIC.
craduuil. Ho nonasirstroriee OObIIMHCTBO CTAaHIAIA
TEHEPHUPYIOT HE3HAYUTEIBHBINA MACCAKUPOIIOTOK.
Jlist 35 ThIC. cTaHIWM KOMMYECTBO OTIPABICHHBIX
1 TPHOBIBIIMX MACCHKUPOB (VTSI BCEX HAIpaBIic-
HHIT) COCTABIISIET BCETO HECKOJIBKO YEJIOBEK B MECSILI.
Emé wi 1000 cranimit otnpasieHus (PUOBITHS)
cocTapysIoT He 6osee 500 macca)xupoB B MECHII, TO
ectb MeHee 20 yernoBek B JieHb. [ToaTomy s pac-
4€TOB MapaMETPOB IPaBUTAIIMIOHHON MOJAEIHU HE
MMEET CMBICIIa UCIIOJIB30BaTh BCE CTaHIMH. Takke
HEOOXOIMMO MMETh B BUJLY, YTO B OJIHOM TOpOJE
MOXKET HaXO/IUThCSI HECKOJIBKO JKEJIE3HOIOPOXKHBIX
CTaHIIMi, I09TOMY MX HaCCa)KUPOIIOTOKH HEO0XO-
MO 00beIMHUTh U paccMarpuBath MK He 1o
CTaHIIMSIM, a TI0 TOPOZIaM.

YToObI CpaBHUTh Ka4€CTBO AIPOKCHMAIINN
Juist HaOmonaembix MK pas3HbIX pa3mepoB, Ka-
JTUOPOBKY MOJIEIH OyJIeM OCYIIECTBIISTh Ha JIBYyX
Habopax nanHbix: MK 111 ropo/ioB, y Kax0ro
U3 KOTOPBIX cyMMapHO Oonee 20 ThIC. OTIpaB-
JIieHUH U IpUOBITHH, a Take MK mis ropoaos,
y Ka)JI0T0 U3 KOTOPBIX cyMMapHO Oosiee S0 ThiC.
OTMpaBJIeHUH U mpuObITHi. JJisi KpaTKOCTH,
NepByIo U3 HUX OyneM HasbiBaTh Oosbinoid MK
(BMK), a Bropyto manoit MK (MMK). Craruc-
tuka 3tux MK npencrasnena B taom. 1.

®  Mwup TpaHcnopTa. 2

OtmeTtnM, uTo B paccmarpuBaeMbix MK mo-
CTaTOYHO OOJIBIIIOE KOJIMYECTBO HYJIEBBIX KOppe-
cnoHeH1ui (cM. Taon. 1). B yactHocTtH, motomy
YTO, MEXKJy MHOT'MMHU TOPOJaMH OTCYTCTBYET
NpsiMOe Maccaxupckoe coodmenune. [TyHKTbI
otmpasieHus u npuosiTust MMK, a Taxoke Bce €€
KoppecnoHaeHIur 006éMoM botee 5000 macca-
JKUPOB MPeICTaBICHBI Ha puC. 1.

Taxoke BU3yanu3arys HabJII0IaeMbIX JAHHBIX
s conydas MMK npencraBinena Ha puc. 2.
31eCch XOPOIIIO BH/IHA BRICOKAs CTCIICHb HEOIHO-
POIHOCTH B Paclpeie/iCHUH MacCaKUPOB IO
KOPPECITOHICHIIASAM: TIOAABJISIONIEe OOTBIITHH-
CTBO TOPOIOB UMEIOT 3HAYUTEIIBHBIC MACCaKH-
POTIOTOKH JJ1s1 HEOOJIBIIIOrO YHCIa KOPPECIIOH-
neHnuit (ot 1 10 4) ¥ TONBKO ISl HECKOJIBKUX
TOpPOJIOB pacIpeIeICHUE TACCAKUPOB 110 KOppe-
CITOHICHIIMSAM BBITVISIIUT PABHOMEPHO.

B kauecTBe 0000MIEHHON CTOMMOCTH ¢
B 'PaBUTAIIMOHHOM MOJIeI Oy/IeM UCIIONb30BaTh
TapuQHOE PACCTOSIHUE MEXK/TY CTaHIMAMH. Eciin
MEXAY CTAaHUUSAMH i U j OTCYTCTBYET IPSAMOE
MacCaXUPCKOE COOOIICHHUE, TO IPUHUMAEM
¢; = oo. Tawke nocrymnaem juisi AMaroHaIbHbIX
anementoB MK, To ecth ¢ = 0 st 00010 |.
IIpu pacuérax B KauecTBE 00 UCIIOJIB3YETCS 10-
CTATOYHO OOJBIIOE YKCITO.

MapTtbiHeHko A. B.; CandytanHos [1. XK. AnqekBaTHOCTb rpaBUTaLMOHHOWU MoAenun
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Puc. 1. Koppecnordexyuu MMK o6bémom 6onee 5000 naccaxupoe [nocmpoeHo asmopamu].

Puc. 2. Busyanusayus MMK [nocmpoeHo asmopamu].

st Takoro BeIGOpa ¢, JIeBasi 1 PaBasi YacTH
ypaBHeHus (21) mpeacTaBisiroT coboit Moaesb-
HBII ¥ HAOJIIOIAEMBbIii [ACCaKUPOOOOPOT COOT-
BETCTBEHHO, a MUHUMU3HpyeMas (QyHKLHS
H,(v,1) paBHa aBCOTIOTHOMY OTKJIOHEHHIO MO-
JIEIILHOTO MAaCCaKUPOOOOPOTa OT HAOIIOIAEMO-
ro. Eciiit 00e vactu ypaBuenus (21) pa3nenuTsb
Ha ), T,=> n,, TO MONY4YHUM MOJECIbHYIO
1 HaOIIoDaeMyro CpelHUe JIBHOCTH HOE3/I0K
(CATII). Ananoru4HbsiM 00pa3oM MOXKHO HHTEP-
MpeTHpOBarh U ypaBHeHue (22) s norapud-
MHPOBAaHHOTO PAaCCTOSHUS (JIOTPACCTOSTHUA).

Takum 00pa3oM, KaIMOpPOBKa rPaBUTAI[HOHHON
MOJIENI CBOJUTCS K MOAOOpPY TaKUX 3HAYCHHN
MapamMeTpoB Y U L, IPU KOTOPBIX MOAEIBbHBIN
accaknpooOOPOT COBMAIACT C HAOITIOAEMbIM.

Takke OTMETHM, 4TO MapaMeTpbl Y U |l He-
JIMHEITHO 3aBUCAT OT BHIOOPA €ANHHMIIBI H3Mepe-
HUs ¢ B yacTHOCTH, €ciu ¢ H3MEPSITh B KO-
METpax, TO MPH XapaKTEePHBIX JUIsi POCCUHCKON
KEIEe3HOAOPOKHON CETH PACCTOSHHUSAX B HE-
CKOJIBKO TBICSIY KMJIOMETPOB, 3HAUCHHS Y U L
MOTYT OKa3aThCs MEHBIIC MAIIMHHOTO HYJIS.
IooTomy 3HaueHus ¢; Oynem 3a1aBarh B THIC. KM.
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Tadauna 3
Meps! 6:1130cTH MeKAY MoAeabHOi U Ha0aonaemoii MK [paccuntano aBTopamu|
Mepa GIH30CTH MaTPHIL BMK MMK
Cpennss abcomornas ommbka MAE = Zg,,-'nij - 7:]|/ (IeJ) 242 886
ABcomoTHas ommbka, ycpennénnas no naccakupam MAE, = Zi,j'”ij - 77!| / Zi,jnif 0,62 0,57
2 1/2
CranapTHOE OTKIOHEHHE S = (Zw_(n,-j —7;) /(Ted —1)) 1152 2337
Koaddurment koppemnsiuuu - = cov(n,.j,ﬂj ) / (c(n,.j )0(7:!)) 0,77 0,78
Kosbdumuent xoppensuu 7 Tomsko ams ;>0 0,75 0,75
2 —\2

Koot serepaman & =15 (1,7} /5, (o, -7) 055 Jos
Koadduuuent nerepmunamun R tonsko ams #; >0 0,51 0,53

Pe3yabTaThbl MOIEIUPOBAHUS

Js muanMmzanin GyHKOuu (23) ObLT Hc-
nonbe30BaH MeTon Hennepa—Mupa. [ToinydyeHnnsie
Pe3yIbTaTHI MPEICTaBICHEI B TA0M. 2.

Kak BumHO W3 TaOmuIe, B 000MX CIydasx
KaTMOpPOBKa MOJIENN BEHITIONHEHA C JOCTAaTOYHO
BBICOKOM TOYHOCTBIO. B 9acTHOCTH, MOIEILHBIN
MaccakxupooOOPOT paBeH HaOIIIOTaeMOMy C OT-
HOCHTENBHOM norpemHocTsio MeHee 0,01 %.

Jns Banmupoanuu rpaBUTAMOHHOW MOJEIH
OIIEHUBAIOT OJIM30CTh MEXIy HabOIomaemMoit
u mozenibHOM MK, a Tarxoke CpaBHUBAIOT MOAETb-
HOE 1 HaOJIroaeMoe pactipeieNieHus JaTbHOCTH
T0e3/10K (TaKo# MOAXOA TOCTYIICH U B CUTYaIlH-
X, Koraa Habmonaemas MK Hem3BecTHa, a pac-
TpeeneHne JaTbHOCTH MOE3I0K MOTyJaroT
C TIOMOTIEIO OTIPOCOB). [Ipr 3TOM MOTYT BO3HHU-
KaTh ONpeAENEHHbIEC CIIOKHOCTU B MICTIONB30Ba-
HHUW CTAHNIAPTHBIX HHCTPYMEHTOB CpPaBHEHUS
W MHTEPIPETAIIH TOTyIaeMBIX PE3yIBTaToB (CM.
[22-24] u, ocobenHo, [25]). B wacTHOCTH, HC-

a)

TI0JIb30BaHKE KPUTEPHUS XU-KBAIPAT JJIsl CpPaBHE-
nus MK (1 pactipenenenuii 1aabHOCTH TTOE37IKH )
MIOYTH BCET/a MPUBOAUT K OTKIIOHEHHIO THITOTE-
3bI O COBIAJICHUHM MOJZIEJIBHBIX U HAOIOaeMbIX
YacTOT, YTO CBSI3aHO C Pa3peKEHHOCTHIO HAOIIIO-
nmaemoit MK 1 o4eHBb BBICOKOIT 4yBCTBUTEIBHO-
CTBIO 3TOTO KPUTEPHsI IJIs1 BEHIOOPOK OOJIBIIOr0
pa3Mepa. AHAJIOTHYHBIE CII0OKHOCTH BO3HHKAIOT
U TIPH UCTIOJIb30BaHHUU IPYTHX KPUTEPUEB COIIIa-
cHsL.

Hcnonp3oBaTh B KadecTBe Mep OIM30CTH
TaKue MmoKasarein Kak Ko3(h(GUIIEHT KOppeisi-
1M, K03(QHUIHUESHT e TSPMHUHAIIUH U UM 10100~
HbIE TAaK)Ke HYXHO KpaiiHe OCTOPOXKHO H3-3a
CHJIBHOM HEIMHEHHOCTH (TIpU OJM3KUX 3HAYe-
HUSIX DTUX MOKa3arejaen KayecTBO Mojeiieil Mo-
JKET CYIIEeCTBEHHO OoTimuarhes [22; 25]). us
MIPEOOJICHNUS CIIOKHOCTEM, CBSI3aHHBIX C HEIU-
HEHHOCTBI0, pa3paboTaHbl OTHOCHTENbHbIC WH-
(hopMaIMOHHBIE KPUTEPHH, KOTOPBIE 3aBUCST OT
OIIMOOK «IIOYTH JIMHEHHOY U TIOATOMY MO3BOJIS-

6)

Puc. 3. CpasHeHue ModenbHo20 u Habmodaemozo pacnpedeneHusi danbHocmu noe3dku ons: a) BMK; 6) MMK [nocmpoero asmopamu].
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a)

6)

Puc. 4. OmknoxeHust Modenu dns: a) BMK; 6) MMK (Ha 2opu3oHmanbHol ocu ucnonb3yemcs nozapugmuyeckull Macwmab)
[nocmpoero asmopamu].

10T 3 QEKTHUBHO CPAaBHUBATh Pa3Hble MOJEIH
[25]. Ecau sxe cTouT 3a/1a4a MPOBEPKHU aIeKBaT-
HOCTH OJIHOW MOJIENIU, TO 3[€Ch HEeoO0X0IuMOo
HCXOAUTH M3 COAEPKATEIbHON MOCTAaHOBKH
KOHKPETHOI1 3a/1a4M U UCIIOJIb30BaTh JIETKO WH-
TepHpeTUpyeMble MePbI OJIN30CTH THIIA CPEAHEH
a0COIOTHO# OIMOKY U IpyTHE.

B Hamem cityyae pacrpezeneHue 1aibHOCTH
0€3/0K JIJIs HaOIIoJaeMbIX 1 MOZICIIBHBIX MaT-
PMILI IPE/ICTaBICHBI Ha PUC. 3. 371eCh MOZIEIbHbIE
3Ha4YeHHsI JOCTATOYHO XOPOILO COTIACYIOTCS
¢ HaOJIIoJIaeMBbIMH: CyMMapHO€ OTKJIOHEHHE TI0
BceM uHTepBasiaM cocTtaBisieT 14 % u ans MMK,
u a1 BMK, To ects Tonbko 14 % maccaxxupos,
MpeJICKa3aHHBIX MOJINIbI0, OyIyT COBEpIIaTh
MOE3]JKH Ha PacCTOSHUS, OTIIMYHbBIE OT HaOJIO-
naeMbixX. [TomyTHO OTMETHM, YTO, KaK M yKa3bl-
BaJIOCH BhIlIE, POpMalIbHOE PUMEHEHNE KpPH-
TepUsl XU-KBaApaTr NPUBOIUT K BBIBOAY O pa3iiu-
YUH MOJEJBHBIX U HaOIIOaeMbIX YacTOT: JUIS
MMK u BMK 3HaueHust KpuTepus COCTaBIAIOT
Toaar =150031 W %, =149143 COOTBETCTBEHHO.

KonmuecTBeHHBIC OIICHKH OJTM30CTH MaTPHII
MPEJCTaBICHEI B Ta0d. 3. 31ech cpa3sy MOXKHO
OTMETHUTH, 4TO 3a uckirouenneM MAE u S, Bce
MOKa3aTeNy NpakTUYecku coBnagatoT 1is BMK
u MMK. Cuibabie otmnmanst MAE u S 00ycios-
JIEHBI TEM, YTO IO KOJINYECTBY KOPPECIOHACHIINIA
BMK u MMK omnngarorcs ropasgo cuibHee,
YeM 10 KOJIMYECTBY MACCAKUPOB.

ITonyuennsle 3naueHus nokazareneit MAE,
MAEp 1 S B TaOI. 3 TOBOPAT O HU3KOM YPOBHE
COOTBETCTBHS MEXKTy HAaOITIOMaeMBIMH 1 MOJICITh-
HBIMM 3Hau€HUAMHU. B yacTHOCTH, 3HAUeHUE

® Mwup TpaHcnopTa. 2023. T. 21. Ne 1 (104). C. 75-86

MAE cocraBnsier 6oxnee 50 % ot cpennero
U MEIMAHHOTO KOJIMYECTBA MAcCCaXXUPOB (CM.
Tabm. 1),a MAE  noka3biBacT TaKHe JKe 3HaYCHHUs
OTHOCHTEJIBHO OJTHOTO maccaxkupa. Koadduiu-
€HTBI KOPPEISIIUH U JIETEPMUHAIINN TTOKA3bIBAIOT
0oJiee BRICOKHI YPOBCHB COOTBETCTBHS, HO, KaK
y’Ke OTMEYaJIOCh, B JAHHOM CUTYalliu 3TO UMEET
BTOPOCTETIEHHOE 3HAUEHUE.

K oxoHuaTenbHbIM BBIBOJAM OTHOCHTEIHHO
KavyecTBa MOy4YeHHON MOJIENIN MTO3BOJISIET MPHUHi-
1 puc. 4. Ha pucyHke BMecte ¢ ocTaTkaMu
MOJIEJIA MOCTPOEHBI NpsiMbie ¥ =0,1x u y=0,5x

(B morapupmMuveckoM MacmITade 1mo ocH Xx), Ko-
Topeie BeIAEIAIOT 10 % u 50 % oTkimoHeHUs
Mozenu sl KoppecnonaeHuuid. Ha pucynke
BHJIHO, YTO TOYHBIX IIPOTHO30B (C OTKIOHEHUEM
MmeHee 10 %) Maio, a HETOYHBIX (C OTKIIOHCHHEM
6onee 50 %) — muOTO. [TpHUéM 3TO BEepHO [UIA
KOPPECTIOHICHIINH € TFOOBIM 00BEMOM TTacCaKu-
poB. TakuMm o00pa3oM, UIsI TPOTHO3UPOBAHUS
MACCAKUPOTIOTOKOB HA OTACIBHBIX KOPPECIIOH-
JEHIUAX TPABUTALHUOHHYIO MOJETH HCIIOIB30-
BaTh HEJIb3.

BbIBOAbI

[IpoBepka agexkBaTHOCTH I'PaBUTALMOHHOM
MOJIENT C ABOHHBIM OTPaHUYCHUEM M TOKa3a-
TEIHHO-CTENICHHONW (PYHKIWEH TATOTCHHS IS
MOJIETHPOBAHUS MAaTPHUIBI KOPPECTIOHISHIUI
JKEIIE3HOIOPOKHOTO COOOIICHNUS NaTbHETO CIe-
JIOBaHHMS MIOKA3BIBAET, YTO:

1) Mognens ¢ BBICOKO# TOYHOCTBIO TIPOTHO-
3UPYET TaKUe arperupoOBaHHBIC XapaKTCPHUCTUKU
MPOCTPAHCTBEHHOTO PACTIPEICICHHUS IMacCaXKu-

MapTtbiHeHko A. B., CandytanHos [1. XK. AneKkBaTHOCTb rpaBMTaLMOHHOU Moaenun
ANS XKene3HOoA0POXHbIX NacCaXXUPONoTOKOB




POIIOTOKOB, KaK CPeAHssl AaJbHOCTD IMOE3JIKH,
o0muil naccaxupooOOpoT U pacipenencHue
JaJbHOCTH IOE3/0K.

2) ToyHOCTH MOJIEIH JIsl TPOTHO3UPOBAHUS
MaCcCaKUPOIIOTOKOB OT/IENIbHBIX KOPPECIIOH/IeH-
LUH SIBJISIETCS TOCTATOYHO HU3KOMA.

Takum 00pa3om, MOJENb MOXET OBITH HC-
0JIb30BaHa A1 IPOTHO3UPOBAHHUS pacIpesnerie-
HUS JaNbHOCTH MOE3J0K, HO I IPOTHO3a
00BEMOB OT/IENBHBIX KOPPECTIOHICHILINH €€ nc-
0JIb30BATh HEJb34.
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AHHOTALIUA

Llenbto Hacmoswel nybnukayuu siensemcs paccmompe-
Hue u oyeHka 8HedpeHus 06CyxusaHuUsi U peMoHma nacca-
XKUPCKO20 N0OBUXHO20 COCMaga Ha 0CHOB8E 3aK/yeHus 00-
2080PHbIX OMHOWEHUL N0 KOHMpPaKkmy XU3HEHHO20 Yukna
(KXL).

Mo pesynbmamam npogedéHHo20 aHanu3a U Nomy4eHHo20
onbima ¢hopmupogaHusi A02080PHbIX OMHOWEHU 8 hopmame
KXXL| kak co cmopoHb! 3apybexHbIX KomnaHull, mak u Ha omeye-
CMBEHHOM PbIHKE YCMaHOB/IEHO, YMO 3aKa3quKy 8bI200HO UX
3akmoyeHue. Pacxodbl, 8 KOHEYHOM UMO2e, CHUXaKmCs npumep-
Ho Ha 10-15 % & cpagHeHuU ¢ mpaduyuoHHoU hopmoll 3aKITrode-
Husi 302080PHbIX OMHOWEHU( (omdenbHbIli A02080p Ha U320Mos-
TleHue U cepsucHoe obernyxusaHue). CyuecmeeHHbIM npeumyLye-
CMeOM SI8MSIeMCs Makxe mo, Ymo UCNosb308aHUe makoao poda
coenaweHull uckmoyatom Heobxodumocme noucka u nocnedyro-

wea0o 3akmoyeHusi 002080p08 C UCNOMHUMENSAMU Ha 3mane JKc-
nyamayuu.

Mpu 3aksoyeHuu koHmpakmos KXKL| 3akynka u 3akiroyeHue 0o-
2080pa Ha nocriedyroujee cepaLCcHoe 0OCTyKuBaHUEe NOJBLXKHO20 CO-
cmaea Mo2ym bbimb OCYWECMEIIEHbI Ha OCHO8E KOHUECCUOHHO20
cozrauieHus 8 coomeemcmeuu ¢ mpebosaHusmU 3aKkoHodameribcmea
0 3akynKe. [pu 3aKynke Heobxo0uMo pykogodcmeogamsCsi mpebosa-
HusMU hedeparibHO20 3aKoHa 8 Yacmu 0bs3amertbHo20 nposedeHust
KOHKYPCHbIX npouedyp u ombopa NomeHyuasTbHbIX NOCMAaBU4LKOB.

Ha ocHosaHuu aHanu3a cywecmeyrowux modenell gpopmu-
posaHusi 02080pHbIX OMHOWEHUL N0 06CITYXUBAHUK NOOBLXHO-
20 cocmasa no koHmpakmy KX uenecoobpasHo paccmampu-
8amb 803MOXHOCMb €20 PacnPOCMPaHEHUs Ha 8HOBb U320Mas-
nusaeMblli naccaxupckutl nod8LXHOU cocmas, UCnosb3yembiil
6 OanibHem co0bLEeHUU.

Knroyesble criosa: )KeﬂeaHOdOpO)KHbll:l mpaHcnopm, haccaxupckoe coobueHue, naccaxupckull 8a20H, KOHMPaKM, XU3HEHHbIU
YUKIT, 3aKas4quk, aKkcniiyamayus u peMOHmM, KOHmpakm XU3HeHH020 Yukna.

Llna uumuposanus: 3emnun A. W., Wurkapyk A. C., BuwHsikosa E. I1. [pasosklie u mexHonozuyeckue acnekms! 8HeOpeHus
KOHMpaKma XU3HEeHHO020 YUKra 8 naccaxupckom komniekce danbHeeo crnedogaHusi // Mup mpaxcnopma. 2023. T. 21. Ne 1 (104).

C. 87-90. DOI: https://doi.org/10.30932/1992-3252-2023-21-1-10.

MonHbIl mekecm cmambu Ha aH2nulickoM si3bike ny6nukyemcs 80 mopoii Yacmu 0aHHO20 8bInycKa.
The full text of the article in English is published in the second part of the issue.
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BBEJEHUE

Kontpakr xusnennoro nukira (KXKI) — ato
pa3paboTKa HOBOTO IOJBIKHOTO COCTaBa, €ro
CEpBUCHOE 00CITy)KMBaHNE B TEUECHHUE BCETO KHU3-
HEHHOTO IWKJIa M YTWIN3alys BeIpaOOTaBIIETro
HOPMAaTHBHBIN CPOK CIyXObl BaroHa. J{aHHBIH
TIPUHIUIT B MEPOBOHM MPAKTHKE 3apEKOMEH/I0BAT
ce0sl ¢ TTOIOXKUTENBHOI CTOPOHBI.

K Hawyaiy ¢opMupoBaHHS CKOPOCTHOTO U BBI-
COKOCKOPOCTHOTO COOOLICHHUS Ha TEPPUTOPHU
EBponeiickux cTpaH, KOTOpOe NMPUXOAUTCS Ha
xoHer] 70-x - 80-X romoB mMpouuIoro Beka Obula
pa3paboTaHa KOHIEIIHS pa3AeNeHNs TIepeB030-
HOTO TIpoIiecca Ha CIIEAYIOIIIe OCHOBHBIC HAlPaB-
JICHNUS: IOPSIIOK Ha3HAYEHHS [OE3/I0B U MX KYPCH-
posanue (popmupoBaHue rpaduka ABHKCHUSI
TIOE3/10B), peaTn3alys POC3AHBIX TOKYMEHTOB,
OCYIIECTBIICHHE CEPBUCHOTO 00CITY KHBaHHS (KH-
MMIPOBKA NMHTAHUEM, CONPOBOXKACHHE MOE3]a
IIPOBOJTHUKAMH ), @ TAK)KE OCYIIECTBICHHIE TEXHH-
YECKOro 0OCITy>KMBaHHS U PEMOHTA TOABMKHOTO
cocrasa [1, c. 115].

[TepBbIe KOHTPAKTHI XKUZHEHHOTO IUKJIA OBUTH
3aKo4eHsl B BenkoOpurannn B 90-x rogax mpu
MIPHOOPETEHNN U TOCIIEAYIOMEM CEPBUCHOM 00-
CITy’KNBaHHUH JIOKOMOTHBOB. VI3Ha4anbHO KOHTPAKT
KM3HEHHOTO IIMKJIA MOJTydYua Ha3BaHue Private
Finance Initiative — THUIIMATHBBI YACTHOTO (PUHAH-
CHPOBaHUSL.

Tax Ha ocHOBE (hOPMBI TOCYAApCTBEHHO-
YaCTHOTO MapTHEPCTBA, K IPHMEPY, OBII TOCTPOEH
TOHHENb 1of Jla-MaHIeM, ocymecTBIEeHbI IPo-
KJIaIK{ BETOK JIOHIOHCKOTO METPO W JINHUHU CKO-
POCTHBIX MOE3/I0B.

K ocnoBHbIM npenmymectBam KXKII MoxHO
OTHECTH CIIEYIOIIee — HCIIOTHUTENb (OAPSAINK)
HanpsAMYO0 3aHHTEPECOBAH HE TOJIBKO B MaKCH-
MaJIbHO OBICTPOM H3TOTOBJICHHH ITOABHIKHOTO
cocTaBa, HO ¥ B 3(Q(EKTHBHOM U JOITOCPOTHOM
€ro WCIONIB30BaHNH, MUHUMHU3HUPYS MOMaIaHIe
BarOHOB BO BHEIUIAHOBBIM PEMOHT MM MPOCTOM.
Benp onaty oH OyzieT mosydars He 3a caM 0OBEKT,
a 32 €ro HCIIOJIL30BAHNE BIAICIBIIEM.

IIpu Takoil cxeme B3aMMOAECHCTBHS IPOU3BO-
IATeNh OepéT Ha ceds OTBETCTBEHHOCTH 3 IIOJ-
JepkaHue B pab0oTOCIIOCOOHOM COCTOSIHIH CBOETO
nzgenust. Clie0BaTeNbHO, MTPH W3TOTOBICHUH
MTACCA)KUPCKOTO BaroHa Ha CTaJ UM MPOEKTHPOBa-
HUS B KOHCTPYKIHIO 3aKJIQ/(BIBAIOTCS camble 3(¢)-
(heKTHBHBIC 1 NIEPENOBBIC TEXHUYECKHE PEIICHHS.

ITo pesynbraraM HoOAMICaHUSI KOHTPAKTa KaX-
Jiast CTOpPOHA TIOJTy4aeT psia npenmyects. [Ipo-
N3BOJMTEINb MOBBIMIACT KaYECTBO ITOJBIKHOTO
cocTaBa, MpUoOpeTaeT HOBBIE KOMIIETCHIINH

® Mwup TpaHcnopTa. 2023.

1 TI0JTy4YaeT MPUObLTH Ha MPOTSHKCHUH BCETO CPOKa
ciayx0bl 00bekTa. Y 3aKa3unka HE BO3HUKAET
pO0JIEM 110 CBOCBPEMEHHOCTH M MIOJTHOTE BBIMOJ-
HEHHsI CEPBHCHBIX MPOLEIYP, K TOMY e OTCYT-
CTBYET HEOOXOIMMOCTH B TI0A00pE MOAPSAIHKA.

Ha ocHoBanuu onbiTa 3akinroueHus KXKI]
B PsiJie €BPOIEHCKUX FOCYAAPCTB YCTAHOBIIEHO, YTO
3aKa34MKy BBITOJHO UX 3aKIIFOUEHHE, TaK KaK pac-
XOZIbI CHIDKaroTCst mpuMepHo Ha 10-15 % B cpas-
HEHHH ¢ TPAJAUIMOHHONW (DOPMOU 3aKITIOUCHHUS
JIOTOBOPHBIX OTHOIIEHHH (OTJeTbHBIN JJOTOBOP HA
M3TOTORJICHHE U OT/ICIbHBIH JOTOBOP HA CEPBUCHOE
obcnyxuBanue). Takke y 3aKa34uiKa OTCYTCTBYET
HEeoOXOMMOCTb ITPOBEASHUS IPOLEAYP IO HOUCKY
UCIIOJIHUTENEH I CEPBUCHOTO 00CIyKUBAHUS
OIBMJKHOTO COCTABa.

Llenvio viccnenoBaHus SABISETCS aHAIU3 Tpa-
BOBBIX M TEXHOJOTHYCCKHUX aCIIEKTOB BHEIPCHHUS
KOHTPAKTa KM3HCHHOTO IMKJIA B ITACCAXKUPCKOM
KOMIIEKCE JTAJILHETO CICIOBAHMS.

PE3YNbTATbI

B Poccuiickoii ®enepanyu HOpMaTUBHOE pe-
T'yJIMPOBaHHUE MO 00CTy)HBaHKIO Ha ocHoBe KOKI]
pernamentupoBano B 2014 roxgy ¢ mpuHATHEM
®enepansroro 3akona Ne 44-031, cormacHo KoTo-
pomy nox KXKII monumaercs crnemyroummit Tep-
MHH — 9TO «KOHTPaKkT Ha MPUOOpETEHHE ToBapa
i paboThl, UX JAajbHelilee o0CiIyKUBaHUE,
PEMOHT, dKCIUTyaTalusi 1 yHUUTOKEHHE TOBapa
(o0bekTa)y. Takxke B nanHOM DenepaabHOM 3aK0-
HE MPEeAyCMOTPEHbI OTOBOPKH, KOTOPbIE MOTYT
BKJIFOYAThCS HA CTAJ(MU CO3JaHUS U KOHCTPYUPO-
BaHHU 00bEKTa MPU HEOOXOTUMOCTH.

Ha ocHOBaHMM KOMILIEKCHOTO TOJIKOBaHHS
HOPM JIaHHOTO 3aKOHa CJIE/IyeT, YTO 3aKII0UeHUE
JoroBopHBIX oTHommeHwi mo KXKI] mpeamonaraer
JIeCTBHE OrOBOPa Ha BECh MEPHO/I CYLIECTBO-
BaHus oObekTa. Ecim ke 3aka3umk 3axouer 3a-
KJIIOYUTh JIOTIONIHUTEIbHOE COIJIAIlEHUE WIIH
KOHTPAKT Ha OJIH WM HECKOJILKO BHIOB padoT,
U3 TeX, YTO PErIaMEHTUPOBAHbI HJIH PETYIHPY-
torcst mpuniumaMu KX, To 370 MOXXeT moBiedb
OTBETCTBEHHOCTb 32 HAPYLIEHHE HOPM O 3allHUTe
KOHKYPEHIHH.

C TEeXHOJIOTUUECKOH CTOPOHBI BBHIIIOJNHEHHE
BCEX CTaJMi KM3HEHHOTO IHMKJIA TOJBHKHOTO
COCTaBa, HAYMHAs C MPOEKTHPOBAHUs BAaroHa Jio
€ro yTHJIN3ALHH, IIPUHIMIBI KOTOPOTO periiaMeH-

! MenepanbHblil 3akoH oT 5 anpens 2013 roga Ne 44-03
«O KOHTpaKTHOH cHucTeMe B cepe 3aKyIoK TOBapoB, paboT,
yCIIyT [Uist 06eCIeYeHUs TOCYJAPCTBEHHBIX M MYHHUIIHITAb-
HBIX HYXm». [DnekTpoHHsIi pecype]: http:/www.kremlin.
ru/acts/bank/37056. Toctym 27.10.2022.
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tuposansl TpedoBanusivMu TOCT 31539-2012 [312,
a TaKxke 0e3yCIOBHOE BHIIIOJHEHHE HOPM H TIPABUIT
0e3011acHO¥ AKCIUTyaTalli BaroHa B COOTBETCTBUN
¢ TpeOOBaHMSIMH TEXHUUECKOTO PENIAMEHTA TaMO-
sxennoro coroza TP TC 001/20118 GymyT Haxoaurhb-
Csl B 30HE OTBETCTBEHHOCTH MCTIONHHUTEIS.

IIpaButensctBo Poccmiickoit ®eneparyu Ilo-
cranosnenreM Ne 1087 «O0 onpeneneHuu ciiy4yacs
saxmrouernst KXKI»* ompenenino ueueprbIBaroiimit
nepedeHb 00bEKTOB MH(PPACTPYKTYPBI, KOTOPHIE
co3aroTcs 1 oocykuBatorcs 1o npunummy KX,
B nanHBII nepevyeHb BOLUTH TaKhe 00BbEKTHI HH(-
PacTPYKTYPbI Kak aBTOI0POXKHBIE 00BEKTBI, METPO,
KEJNEe3HOJOPOKHBINH TPAHCIIOPT, BHEYIUIHBIN
U JNEKTPUYECKHUI TPAaHCIOPT Ha 3eMJIe, MOPTHI,
BOJIHBIE U BO3IYyLIHbIE Cy/Ia, a3POAPOMBI, a TAKKE
YHUKaJIbHbIE OOBEKTHI KalUTAIbHOW MOCTPONKH
1 00BEKTHI KOMMYHAIILHOTO XO3SHCTBA.

Takum oOpazom, [IpaBuTenbCTBO AaN0 SICHO
HOHSATH, 4To B Poccun KXKI] 6yner copmuposan
HE Ha crioco0e COBMECTHOTO COTPYAHHYECTBA T0-
Cy/llapcTBa M HMCIIONHMTENS, a KaK OfiHa U3 (Gopm
TOC3aKyIIOK.

Bmecre ¢ TeM, 1OrOBOpHbIE OTHOLIEHHS Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE MO NPHHIHITY
KOKI] 3axmmrouanuce 1 panee. Ha Takux npuHIumax
3akitouensl gorosopa OAO «PX/I» u ero gouep-
HUMH KoMMaHusMu ¢ Siemens, Patentos Talgo,
U CTpyKTypamu TpaHCMaIIXoJIJuHT Ha 00CITyKu-
BaHue noesnos «Camncany, «Jlactoukay, «CTpux»,
a TaKkxke psja Mojesel JIOKOMOTHBOB COOTBET-
CTBEHHO.

Kpowme Toro, I'YIT «MockoBCKkHit METPONOIH-
ter» 1 OAO «MetpoBaronmarn» B 2013 romy 3a-
Kitoum1 KoHTpakT no npunuuny KXKI, no ycno-
BUSIM KOTOPOTO MOAPSAYUK B TedyeHuu 30 ner
00s13aH 00CITY’)KMBaTh, PEMOHTUPOBATh ¥ MOCTAB-
JISITh Ha JIMHHIO TEXHUYECKHU MCTIPABHBIH MOJIBHXK-
HOH COCTaB.

Ha ocHoBaHuM aHanM3a IPUHIMIIOB, 3aJI0XKEH-
HBIX B HOPMaTHBHO-TIPABOBBIX JOKYMEHTAaX ITOPSiJI-

2I'OCT 31539-2012. LUK )KU3HEHHBII KETE3HONOPOKHOTO
MOZIBMKHOTO cocTaBa. Tepmunsl v onpenenenus. — M.: Cran-
napruadopm, 2014. — 14 c. [OnexrponHsli pecypce]: https:/
docs.cntd.ru/document/1200097621. Joctym 23.10.2022.

8 Texuunuecknil perament Tamoxenunoro corosa TP TC
001/2011 «O Ge30macHOCTH KEIE3HOAOPOIKHOTO MTOABIIK-
HOTO cocTaBa». — MuHck: benopycckuil rocygapcTBeHHbIH
HMHCTUTYT CTaHAAPTU3aLMHU U cepTudukanuu, 2012. — 47 c.
[Onexrponnsli pecypc]: https://e-catalog.nlb.by/Record/
BY-NLB-br0000821772. Joctyn 23.10.2022.

* Tlocranosnenue Ipasurensctsa Poccuiickoii ®enepannn
Ne 1087 0128.11.2013 1. «O6 onpezienieHuH CITydaeB 3aKIIio-
YyeHus KOHTpakTa sxu3HeHHoro nukna (KXKL[)» (c usmene-
HUSMH ¥ JIOTIONTHEHUSIMH). [DNeKTpoHHBII pecypc]: https:/
base.garant.ru/70522166/#friends. Joctym 19.10.2022.

®  Mwup TpaHcnopTa. 2023. T.

. Ne 1 (104). C. 87-90

Kka 3akmodeHns kourpakroB KK, nenecoodpaszso
OTMETHTb, YTO FOPUIMIECKAsI OCHOBA ISl 3aKyIIKH
U TOCJIEAYIOIET0 CEPBUCHOTO 00CIYKUBaHUS
HOJIBU)KHOTO COCTaBa MOJKET OCYIIECTBISATHCS KaK
3aKIIFOYEHUEM JIOTOBOPA C IIPUMEHEHUEM KOHIIeC-
CHOHHOT'O COIVIAILICHHs, TAK U HEIOCPEICTBEHHO
MOCPEICTBOM 3aKYIIOYHOM JIEITEIbHOCTH (B 3aBU-
CHMOCTH OT CyOBEKTHOTO COCTaBa IOCYAapCTBEH-
HOM CTOPOHBI, 00BEKTA U IIPEAMETa COIIALICHNS ).
Taxum 00pa3zom, IpH OCYILECTBICHUH 3aKyTOYHOM
JIeATEIbHOCTH HEO0O0XOANMO PYKOBOACTBOBATHCS
DenepanbubiM 3akoHoM No ©3-223 «O6 ocobeH-
HOCTSIX 3aKyIKH TOBapoB (paboT, yCIyr) OTaeb-
HBIMH BHAAMHU FOPHAMYECKHUX JHI 3, KOTOPHIM
perliaMeHTUPOBAH MOPSAOK TPOBEICHNUS 3aKa341-
KOM KOHKYPCHOTO 0TOOpa MOTEHINAIbHBIX OCTaB-
IIHKOB.

B pamkax KOHKYPCHBIX IPOLIEAYP H KPUTEPH-
€B KOHKYPCHOTO 0TOOpa 3aKpEeIUISIOTCS COOTBET-
CTBYIOLIME TTapaMeTpbl 0TOOPa, a TaKKe BKIH0Ya-
I0TCSI BCE YCIIOBHS, ITIAHUPYEMbIE K TIOJMHCAHHIO
KOHTpakTa. B cooTBeTcTBUU ¢ TpeOoOBaHUAMHU
(enepabHOrO 3aKOHO/ATEICTBA TAKIKE MOXKHO
(hopMHUPOBATH CIIOXKHBINH KOHTPAKT, KOTOPBIA MOXKET
BKJIIOYATh B ce0s HE TOJILKO 00s13aTeNIbcTBa HETlo-
CPE/ICTBEHHO MO OCYLIECTBIECHHIO CEPBUCHOTO
00CITy)KMBaHUSI IOJBH)KHOTO COCTaBa, HO M 005132~
TEJIbCTBA, CBS3aHHBIE C IIPUBJICUYEHUEM JIOTIONHHU-
TEeJIBHOTO 00bEMA (PUHAHCHPOBAHUSL.

ITpu 3TOM (hakTOp MPABOBOTO PErYAMPOBAHHS
OTHOIICHUH B 00JIACTH YCTAHOBJICHYS, IPUMEHE-
HHS U MCIOJIHEHHs 00s3aTeNbHbIX TpeOOBaHUM
K TPOAYKIMH MM K TPOAYKIIMH U CBA3AHHBIM
¢ TpeOOBaHUSAMU K ITPOAYKIMH ITPOLIECCaM MPOeK-
THPOBaHUs (BKIIIOYAsi U3bICKAHUS ), IPOU3BOJICTBA,
CTPOMTEIBCTBA, MOHTAXA, HAJIAIKH, JKCILTyaTa-
MU, XPAHEHUs], IEPEBO3KH, PeaIn3aliy U yTHIU-
3alluH, a TaKXKe B 00JIaCTH MPUMEHEHHS Ha 100po-
BOJIbHOI OCHOBE TPpeOOBaHUI K TPOMYKIHH, [IPO-
HeccaM IpOeKTHPOBaHUs (BKIIOYast U3bICKAHUS),
NPOM3BOJICTBA, CTPOUTEIBCTBA, MOHTAXA, HAJIA/l-
KH, SKCIUTyaTallH, XpaHEeHHs, TIEPEBO3KH, peau-
3allM¥ U YTHIN3ALUH, BBIIOJIHEHUIO PaboT WK
OKa3aHHIO YCJIYT M IPABOBOE PETyIHPOBAHUE OT-
HOILIEHHH B 00JIACTH OLIEHKH COOTBETCTBHS OCTa-
€Tcs BechMa 3HaUMMBIM [2, p. 237; 3].

KitoueBbIM fuist 1F000T0 KOHTpaKTa Oy/IeT siB-
JATHCS 0053aTETBCTBO 10 OILIATE IIOCTaBKH U CEp-
BHCA C PACCPOUKOH IUIATEIkKEH MOCIie Havana dKc-

5 MenepanbHblii 3akoH «O 3aKyNKax TOBapOB, paboT, yCiayr
OTHENbHBIMH BHIAMH IOPHIUYECKUX JUI» OT 18 mrons
2011 roma Ne 223-®3. [DnekTponHbIit pecypc]: http://www.
consultant.ru/document/cons_doc LAW_116964/. {octyn
19.10.2022.
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TUTyaTalyy MOJBIKHOTO cocTaBa. Obs3aTenscTa
3aKa34yMKa 110 TAKOMY KOHTPAKTY OyyT 3aKJIF04aTh-
Csl B NPEOCTABICHUH OOBEKTOB HEIBHKUMOCTH
JUTSL pa3MeILeH s TIepCOHaIa U TPOU3BOJICTBEHHBIX
MOIIHOCTEH 1JI1 OpraHU3al{y U IPOBEICHHS HC-
TIOJIHUTEJIEM CEPBHCHBIX PEIIAMEHTHBIX Pa0oT, TaK
KaK TEXHOJIOTHs 00CIY)KMBaHUs TaKxke Oyner Ha-
HPSIMYIO 3aBUCETh U OT MOCTABIHMKA ITO/IBIIKHOTO
COCTaBa.

CrnenoBarenbHO, 171 00ecIieueHust coaepKa-
HHS TPOU3BOJICTBEHHBIX TIOMEIICHHUH U BBIIOJTHE-
HMS TEXHOJIOTMYECKUX OIEpaLii TakxKe noTpedy-
€TCsl BOBJIEUEHHE MHBECTUIIMOHHBIX CPEJICTB IS
nproOpeTeHus 000pyIOBaHuUS, @ TaKKe PEKOH-
CTPYKIIMH Psi/ia POM3BOICTBCHHBIX YUACTKOB.

[Tpu popmupoarnu KXKI] raroke Heodxoqumo
paccMarpuBarh 0E3pHCKOBOCTD MPOLELYPHI, TaK
KaK MHBECTULIMH UCTIOJIHUTEIIS B Iepe00opyaoBa-
HUE MPOU3BOJCTBEHHBIX YY4aCTKOB YBCJIHUYHUT
CTOMMOCTb KaK CaMOr0 CEPBHCHOTO O0CIIyXHBa-
HUS, TaK U PUBICUEHHOTO (prHAHCHpOBaHUSL. [Tpu
9TOM 0E3pUCKOBOCTH HE OBIBAET a0COIOTHOM, Kak
nokazana naaaemus COVID-19, ocHoBHOH ynap
KOTOpO# MpHUIIENCsS Kak pa3 Ha TPaHCIOPTHBIN
ceKTop [4], YTO OHOBPEMEHHO aKTyalUu3upyeT
3HAYMMOCTbh MEIMIMHCKOTO KOMIIOHEHTa TpaHC-
HOPTHO# 0€30MaCHOCTH Kak OHOTO U3 (akTopoB
CHIXeHHs pHucKoB [5, c. 183], a Taxke npyrux
COCTaBJIAIONIMX, HAIPMUMED, B chepe IKOJIOTUH
[6].

Ha ocHoBaHUM BBILIEN3IIOKEHHOTO [E1€C000-
Pa3HO PacCMOTPETh U JPyrue ajbTepHATHBHBIE
BAapUAHTBI, HAIIPUMEP, KOHLIECCHIO — 3TO CTPYKTY-
PHPOBAHHBIN BAPUAHT CJICJIKH 110 3aKYIIKE TOBIIK-
HOT'O COCTaBa, B paMKax KOTOPOTO BO3MOXHO CO-
BMECTHTb ITPEIOCTABICHHE UMYILIECTBA JUIS Opra-
HM3aLlUHM PEMOHTHOMN 0a3bl C TIOCTaBKOH TTOABUIK-
HOTO COCTaBa Ha CTPYKTypHOE IoJpa3ieieHue
3akazunka. [Ipyu 5ToM 3aKa3uuk OyIeT BHINONHAT
OT/EJIbHBIE TTOJTHOMOYHS KOHLIEJICHTA.

BbIBO[bI

Taxum 00pa3om, Ha OCHOBaHHH PE3YJHTATOB
MPOBEAEHHOT0 aHaJIN3a CYIECTBYIONINX MOJIENeH
(bopMHUpOBaHUS IPUHIUIIOB OOCITY)KUBaHHUS T10-

IBIOKHOTO cocTaBa Ha ocHoBe KOKII renecoo6-
Pa3HO paccMaTpUBaTh BO3MOKHOCTB €0 PacIipo-
CTpaHEHHUs Ha BHOBD M3TOTaBINBAEMBII ACCAKHP-
CKHU TIOZIBMYKHOW COCTaB JIAJIbHETO CIICJIOBAHMUS.

B mensx cucreMaru3anuy v peaau3aliu moj-
X071a 110 00ECTICUeHUIO MACCAKUPCKUX MIEPEBO30K
Ha OCHOBE 3aKJIIOYCHHUS JOTOBOPHBIX OTHOLICHHH
o cucreme KXKI Heobxoqumo pa3paboTars HOp-
MATHUBHBIC aKThl TEXHHUYECKOTO PETYITHPOBAHUS
KOHCTPYKTOPCKHX, TEXHOIOTHIECKHX, JIOTHCTHYE-
CKUX W TIPOM3BOACTBEHHBIX MPOIECCOB C TOCIE-
JYIOIMM BHECEHHEM MX B HOPMATHBHO-3aKOHO-
JIaTeJbHBIC aKThl U BHEAPCHUEM B 00pa30BaTeib-
HBIN TPOIIECC IS TIOBBIIEHUSI KOMIIETEHTHOCTH
OyIyImux TpaHCIIOPTHUKOB [7].
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CosepueHcmeosaHue npoyecca mpaHCnopmuposKU Npueo-
Oum K pacuiupeHuro 803MOXHoCcMel Nepeso3yuKos, Npou3eodu-
mereli u 3aKka34uKos, Ymo 8 c8oko 04epedsb 6e0EM K y8eNUYEHUI0
nompebHOCMU 8 Nepesoske 2py308.

[MosbiwieHue ckopocmu U Ka4yecmea npoxXoxdeHus: amanog
nod20mosKU K Nepesoske KpynHoeabapumHbIX 2py308 N03sonum
CHU3UMb 3ampambl Ha 00CMagky makoeo epy3a, npusedém
K NpusneyeHuIo UHeCmuyuL 8 pasuyHble Ompacu 3KOHOMUKU.

B amoti cea3u akmyanbHoll Hay4Hol npobiemol, paccmom-
peHue komopoli cocmasnaem yenb uccnedosaHus, aenaemces
Heobxodumocmb pa3pabomku U NPUMEHEHUS! yHUUUUPOB8aHHO20
npozpammMHo20 aneopumma nod2omosKU K Nepesoske KpynHo2a-
6apumHbIx epy308.

Wcnonb3osanuce meopemuyeckue mMemodbl U3yyeHus
U aHanu3a ome4YecmeeHHbIX U 3apybexHbIX UCMOYHUKO8 UH-

Mup Tparcnopra. 2023. T. 21. Ne 1 (104). C. 91-100\

¢hopmayuu o nodzomoske k mpaHCNOpMUpoBKe KpynHozaba-
PUMHBIX 2py308.

B xode uccnedosaHusi nocnedogamesibHO paccMOMpPEHbI
acnekmbl, Kacaloujuecsi nN0020moeKU K mpaHCNOpmUpPOsKe Kpyn-
HoeabapumHoe0 epy3a, U pa3pabomaH npoekm anzopumma 0ns
agmomMamu3ayuu niaHUposaHusi 3manos NEPE8o3KU KpynHoea-
6apumHbIX 2py308.

Mpu ucnonb308aHuu npednazaeMozo asmoMamu3upPO8aHHO-
20 YHUbUYUPOBaHHO20 aneopumma Nod20moeKU K mpaHcnopm-
HOMy npoueccy npednonazaemcsi CHUXeHUe mpydosbIX, 8peMeH-
HbIX 3ampam npoyecca mpaHcnopmupPoBKU KpynHo2abapumHoz2o
2py3a 8 UErIoM U CHUXEHUE PUCKO8 AONYLEHUS MEXHOM02UYECKoU
OWuBKU Ha 3manax nod20mosKU K MpaHCNOpPMUPOBKe KpynHoaa-
6apumHoe0 2py3a, Komopasi MoXem npugecmu K ghUHaHCoBbIM
U penymayuoHHbIM NOMePsiM.

Kmtoyesble crioga: mpaHcnopm, prnHoeab'apumelu 2pys, aneopumm, asmomamusayus nepesosku.
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KpynHoeabapumhbix epy3os // Mup mpatHcnopma. 2023. T. 21. Ne 1 (104). C. 91-100. DOI: https://doi.org/10.30932/1992-3252-2023-
21-1-11.

MonHb1ii mekcm cmambU Ha aH2nulickoM si3bike nybukyemcsi 60 emopoli Yacmu daHHO20 8binycka.
The full text of the article in English is published in the second part of the issue.

® © Konbinos M. 3




BBEOEHUE

B nacrosiiee BpeMsi Ha Tepputopun Poc-
cuiickort denepanuu peaauzyercs OOIbIIOE
KOJIMYECTBO MHBECTUIIMOHHBIX IPOEKTOB.

Ux peanuzanus oOycinaBiIuBaeT MoTpeod-
HOCTH TPaHCIIOPTUPOBKU K OOBEKTaM CTPOH-
TEJIbCTBA TAKUX KPYMHOTA0ApUTHBIX TPY30B,
Kak TpyObl, CEKI[MH OallleH BEeTPOIEKTPOTreHe-
paropoB, CEKIIMM MOCTOB, MOCTOBBIE OallKu U
WHBIE 110100HbIe KOHCTPYKIIHMH, & TAK)KE TOCTaB-
K1 KpYTHOTabapUTHOM TOPOXKHO-TPAHCTIOPTHON
TEXHUKH.

KonndecTBo CTpONTENBHBIX IUIOMAA0K, I/Ie
HEOOXOMUMBI KPYITHBIE 3JIEMEHTBHI, SIBJISFOLIIE-
Cs1 TIPY TIEpEBO3Ke KPYITHOT'a0apUTHBIM I'Py30M,
pactér u B EBpome [1]: 3TO cTpOoUTENHCTBO
MOPTOB, KPYMHBIX JOTHCTHYECKUX LIEHTPOB
W TaK Janee.

B MexayHapoHO# pakTHKe IPU3HAHO, YTO
TUTaHUPOBAHUE ONTUMAIIBHBIX CXEM ITEPEBO3KU
KpYITHOTabapUTHBIX TPY30B aBTOTPAHCIOPTOM
MOXET JIaTh BA)KHYIO FapaHTHIO 0€3011aCHOCTH
M HaJI&KHOCTU MOCTABOK IJIsi MacIITaOHBIX
poeKToB. [IporpaMMHbIe TPOAYKTHI B 00J1aCTH
TUTaHUPOBAHUS TIEPEBO3KH KPYITHOrabapUTHBIX
rpy30B Bc€ 0oJiee aKTUBHO IIPUMEHSIIOTCS B pa-
00Te OrucTUYeCKUX KoMmnaHuii. B coBpemen-
HOM yCOBEpPUICHCTBOBAHHOM MOJIEIINPOBAaHUU
TPaHCIOPTUPOBKH KPYITHOTa0APUTHBIX TPY30B
YUHUTHIBAIOTCS JIa)K€ BECOBBIC 3HAYCHHS YIja
JIOPOTH MPH BEIOOPE MapUIPyTa TPAHCTIOPTHBIX
CPECTB Ha aBTOMOOMJIBLHBIX JOPOTax, He TOBO-
Psl yKe TIPO TUIIOBBIE IPOTPAMMHBIE aJTTOPUTMBI
pacuéra Kparyaifmero mytu [2].

Emgé B 2009 roay ¢ 1enbio NOBBIMIEHUS Ka-
yecTBa 00pabOTKH KPYITHOTa0apUTHBIX IPY30B
B pernoHe lOxHoi Bantuku OblI 3anmyuieH
MeXIyHapoaHbIil npoekt Oversize Baltic, Bo3-
rnapnsieMblii Kinaiinenckum Hay4HO-TEXHHYEC-
KHM ITapKOM, B KOTOPOM Y4acCTBOBAaJIH MapTHEPHI
u3 [lonpmu, I'epmanuu, Jluteel u LlBenuu.
W onHOM M3 OCHOBHBIX ILieJiel MpoekTa ObLIOo
co3laHre NHPOPMAIMOHHOHN CEeTH, KOTopasi:

1. [ToBbICUT 3 PEKTUBHOCTH HETa0APUTHBIX
MEPEBO30K B IOXKHO-0AJITHHCKOM pernoHe 3a
cuéT omnpezesIeHNs TOUEK UHTerpalyH, e Oy-
JIET TOJIyYeHO COOTBETCTBYIOLIEE Pa3pelieHIe;

2. Cobepét naHHbIE O TOCTYITHBIX Mapiipy-
Tax TpaH3WUTa HerabapUTHBIX I'PY30B, CyIe-
CTBYIOIIECH TpaHCHOPTHOHN MH(]pacTpyKType
U TIPETISITCTBUSIX.

[InanupoBanoch, 4To mporpamMma OyaeT
OXBAaThIBaTh KaK «HOBBIE», TaK U «CTapbie»
cTpaHbI-4ieHbl EBpoCOI03a, rie CyniecTByoT

® Mwup TpaHcnopTa. 2023.

CYIIECTBEHHBIE PA3IMYUs B YPOBHE COLIMAIb-
HOTO U PKOHOMHYECKOTO Pa3BUTHS, TaKXKe
IporpaMMa J0JDKHA ObUIa PacrpoCTPaHUTHCS
Ha Bce BUBI TpaHcnopTa. [IpoexT peann3oBbl-
Baics B 2009-2011 rogax u ObLT HampaBiIeH Ha
pa3BUTHE NpEAIPUHIMATEIbCTBA, HHTETPALHIO
PBIHKOB TPY/a, & TAK)KEe TPAHCIIOPTHYIO TOCTYTI-
HOCTbH PETHOHOB, a TAK)KE BKIIIOUACT ACHCTBHS,
MIPEANPUHAMAEMBIE JUIS ITOIEPKKHU IIPOEKTOB,
CBSI3aHHBIX C OXPAHON OKpPYXalolled cpeasl
Banruiickoro Mopsi, sHEprocoepexeHHEM 1 BO3-
0OHOBIISIEMOI SHEPTHEl, yCTOMYMBBIM HCIIOIb-
30BaHHMEM NPHPOIHBIX PECYPCOB U KYJIBTYPHO-
ro HacleIus IS PEeTHOHAIBHOTO Pa3BUTHUA
U yCTpaHEHHEM TPAHCHOPTHHIX Y3KHX MeECT
B ipubpexHoi 30He FOxHoit bantuku®' [3].

Ha ocHoBe Temarnueckoro anannusa nHpop-
Mal¥ MOXXHO C yYBEPEHHOCTBIO CKa3aTh, YTO
B cdepe OM3HECa ecThb MOTPEOHOCTH B NPO-
IrpaMMHOM 00€CIIeUeHIH, OXBATHIBAIOIIEM BECh
IpoLecc IUIAHUPOBAHUS MTOATOTOBUTEIBHBIX
3TaINoB TPAHCIOPTUPOBKU KPYITHOTa0apUTHBIX
Ipy30B.

OnHaxo, n3ydasi MaTepHaJIbl 10 TEME Ucce-
JIOBaHMsI, HA CETOAHSALIHUN JE€Hb MOXKHO Clie-
JIaTh 3aKJIIOYCHHE, YTO eIUHOro, 4YETKO chop-
MYJIHPOBAHHOIO aJTOpUTMa JIEeHCTBUH IO
MTOJITOTOBKE TPAHCIOPTUPOBKHU HET, €CTh JIHO0
HECHCTEMaTH3NPOBaHHbIM Habop 3a/1ad, KOTO-
pBIe HE0OXOIMMO PEIINTh Mepes HayajIoM Iie-
PEBO3KHM KPYIHOTa0apuUTHOTO Tpy3a, 100 ai-
TOPUTMBI ICHCTBHH B paMKaX OTAEIBHO B3SATHIX
9TaroB.

B GomnpmnHCTBE CiTyyaeB NpUMEHEHNUS PO-
IPaMMHBIX NPOAYKTOB IpPH IUIAHUPOBAHUH
TPaHCIIOPTUPOBKH aKICHT CJIEIaH Ha aBTOMa-
TH3AIMIO COCTABIICHNS MapIIPYTOB U KOHTPOJIS
HEMOCPEICTBEHHO 3Tana MepeBO3KH Ipysa,
1, B OCHOBHOM, 3TO IIPOrpaMMHOE o0ecTieueHue,
pa3paboTaHHOE s TIEPEBO30K TOBApOB KaK-
JIOZTHEBHOTO cripoca (TIapTuii ToBapoB).

Bo3Mo)xHOCTB CO31aHMUs aBTOMATH3NPOBAH-
HOTO TI0/IX0Ja K IUIAHUPOBAHUIO TPAHCIIOPTH-
POBKH TPY30B 3aTPOHYTa M B OTEUECTBCHHOM
clenuanu3upoBaHHON nuTeparype. MHorue
aBTOPBI 0OpamIaroTcs K TeMe pa3pabOTKH METO-
JIOJIOTHH TIPOLIECCa YCOBEPUICHCTBOBAHUS T10-
CTaBOK KPYIMHOTA0ApUTHBIX M TSDKEIOBECHBIX
Ipy30B IIpH NOMOINM aBTOMaTu3anuu [4; 5].
Poccuiickumu criennanucTaMu ONHCHIBAIOTCS
pa3NuYHbIE BUIBI TPAHCIIOPTHPOBOK, C UCTIOJNb-

* https://trimis.ec.europa.eu/project/oversize-baltic. loctym
02.12.2022.
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30BaHUEM TOTO WJIK HHOTO BH/Ia TPAHCIIOPTA Ha
KOHKPETHBIX mpumepax. OJHaKo, anroputMa,
Ha OCHOBE KOTOPOTO MOXKHO CO3/1aTh YHU(DHIIU-
POBaHHBIN MPOTPAMMHBIN MPOMYKT BCE Ke HE
npeanoxero. Takue sTambl mporecca TpaHC-
MOPTHUPOBKHU, KaK dTAll aHalN3a KPUTEPHEB,
0003HaYCHHBIX 3aKA3YNKOM, TOATOTOBKA TOKY-
MEHTAI[HH, OTIEPATHBHOE YCTPAaHEHHE OIIHOOK
U OPEISITCTBHIA B CIydae MX BO3SHUKHOBEHHS
HETOCPEICTBCHHO MPH MPOIecce MEePEeBO3KH
KPYIHOTabapUTHOTO Tpy3a HE 3aTPOHYTHL.

BBuy HecTaHIapTHBIX rabapHTOB U MACCHI,
a TaKXe JIPyrux OCOOCHHOCTEH KpylHorada-
PHUTHBIX TPY30B HX TPAHCIOPTUPOBKA CTAHO-
BHUTCS CJIOXKHBIM H JIOPOTOCTOSIINM ITPOIIECCOM,
OMIMOKHK TPH BBIMOJHEHHH KOTOPOTO MOTYT
TOBJIeYb 32 COOOI (PMHAHCOBBIE U PETyTAI[OH-
HBIE TOTEPH.

O600mast BHILIEU3T0KEHHYIO HHpOpMa-
[0, aBTOP MOCTABUJ Yelbi0 UCCICIOBAHMUS,
pe3ynbTaThl KOTOPOTO MPHUBOISTCS B CTaThe,
chOPMYITHPOBATH U MPEATOKUTH K PACCMOTPE-
HUIO YHAGHUIUPOBAHHBIA aNTOPUTM, KOTOPBIH
JIOJKEH OBITh OCHOBOM MPOTPaMMHOTO ITPOIYK-
Ta JJIsl aBTOMATH3AI[HH [TPOIIECCOB MOATOTOBKH
K MepeBO3Ke KPYIMTHOTA0APUTHBIX TPY30B.

[1pu ero mpoBeACHHH UCTIOIH30BATUCH TEO-
peTHYECKIEe Memoobl U3YUEHUS M aHalnu3a
OTEYECTBEHHBIX U 3apyOEKHBIX HCTOYHHKOB
HH(OPMAITUH O MOATOTOBKE K TPAHCTIOPTHUPOB-
Ke KpyMHOTa0apUTHBIX IPY30B, METOIbI aHAITH-
3a MOJYYEHHBIX CBEICHUI O MPOrpaMMHPOBa-
HUH OTACJTBHBIX 3TAMOB MEPEBO3KH KPYITHOTA-
OapUTHBIX TPY30B U 00OOIIICHHUS TPOTPAMMHBIX
BO3MOXHOCTEH s pa3pabOTKH eTUHOTO
(YHHBEpCANBHOTO) AITOPHUTMA aBTOMATU3AIMN
mporecca MoArOTOBKH K TPAHCIOPTHPOBKE
KPYIHOTabapUTHBIX TPY30B.

PE3YNbTATbI

AKTYyaJIbHOCTh CO3JaHHUS alropUTMa Ija-
HHUPOBAHUS ITAINOB MOJATOTOBKM K TpPaHCIOP-
TUPOBKE KPYITHOrabapuTHOTO Ipy3a JUIsl IIpo-
IrPaMMHOTO ITPOAYKTa MPOAUKTOBaHa HE00X0-
JUMOCTBIO MOBBICUTH 3P PEKTUBHOCTD MOJT0-
TOBUTEIBHBIX Pa0OT, JOOUTHCS CHHMXKEHUS
BPEMEHHIX 3aTpaT M IMOBBIIICHUS KadecTBa
MOrpy3KH/pa3rpy3ku rpy3a; MUHUMHU3ALUU
PHUCKOB JIONYIEHUS TEXHOJIOTHYECKOH ommno-
KM Ha 3Tanax MoJroTOBKU K TPAHCIIOPTHUPOBKE
KpynHorabaputHoro rpy3a. IloBeienue 3¢-
(DEeKTUBHOCTH MOATOTOBUTEIBHBIX PA0OT 1103-
BOJISIET U30€XKaTh PEIy TallHOHHBIX M U3JIUILITHAX
(DPMHAHCOBBIX HIOTEPb.
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Kpynuble ¢pupMbI-TiepeBO3YHKH, OCYIIe-
CTBJISIIOLME TPAHCIIOPTUPOBKH KpyINHOraoa-
PUTHBIX U HETAaOAPUTHBIX IPY30B, UHBECTUPYS
B TaKoTO poja MpOoTrpaMMHBIE MPOAYKTHI,
CMOTYT B UTOT€ UMETh YHUBEPCAJIBHOE MPO-
rpaMMHOe o0ecriedyeHne, odecneuyunBaronee
3 PeKTUBHOCTh PabOTHI, a TAKIKE 3aMEHSIO-
mee 0O0JIbIIOE KOJHMYECTBO Pa3poO3HEHHBIX
MEX]ly COOOH U He TAIOIIUX CBOJHOTO PE3YIIb-
Tara nporpamm.

Onwupasich Ha U3y4eHHE MaTepualioB O pa3-
JIMYHBIX BUJAaX TPAHCIIOPTHPOBKHU KpyHHOrada-
PUTHBIX T'PY30B, IpPEIaraeTcsi pacCMOTPETh
ClIe/IyOLe OCHOBHBIE 3Talbl YHUBEPCAILHOTO
aITOpUTMa TUIAHUPOBAHUS NIEPEBO3KU KPYITHO-
rabapUTHBIX TPY30B.

Ilepewiti 5man — aHaNN3 OCHOBHBIX (PH3HKO-
XUMHYECKUX XapaKTePUCTUK KPYTHOrabapuTHO-
IO Ipy3a, MOAJIEKAIIETO K TEPEBO3Ke.

[pemnaraercst onpeaeauTh HU3MKO-XUMHU-
Yyeckre 0COOEHHOCTH, 8 UMEHHO: TabapuThl, BeC
MepeBO3UMOTO KPyIHOTrabapuTHOro rpysa,
a TaK)Ke YTOYHUTh MPOYHE OCOOEHHOCTH, CBSI-
3aHHBIE C IEPEBO3KOM JTaHHOTO Ipy3a (OMaCHBIN
Ipy3, XpYIKUi I'py3 U TaK Jaee).

OCHOBHBIE (PU3NKO-XUMHYECKHUE TapaMeTPhI
rpy3a ONpenessiT MapIpyT, yCIOBUS M CKOPOCTh
NepeBO3KU. ITa CBsI3b MOIPOOHO paccMOTpeHa
B paboTe YCIICKHUX CIEIUATUCTOR [6], KOTOPBIE
JUIS. MOZIGJIMPOBaHKS ONTUMAJIBHOTO MapuipyTa
MEPEeBO3KH YCTAHOBWIM JIATYUKU U MPHOOPHI
CJIe)KEHHS Ha TPAHCIIOPTHOM CPECTBE, pe/iHa-
3HAUEHHOM ]IS TIEPEBO3KH KPYITHOTa0apUTHBIX
IPY30B, ¥ B XO/I¢ MHOTOJISTHUX HCCJIEIOBaHUN
(ukcupoBaNU BCe ATaNbl NEPEBO3KH C LIENIBIO
BBISIBUTH, KAKHE TPYAHOCTH U HAIPY3KH OXKHJIa-
10T TPAHCIIOPTHOE CPEJCTBO C KPyHHOrabapuT-
HBIM TPY30M B JIOpOre B 3aBUCHMOCTH OT €ro
(PU3UKO-XMMHUYECKUX CBOMCTB. 3aT€M IOJTy4eH-
HbI€ TaHHBIE OBUIM MCIIOJIb30BAHbI JUIS yCOBEP-
IIEHCTBOBAHMUS TPAHCIIOPTHBIX CPEZCTB, OCYILIE-
CTBJISIFOLIMX TPAHCIIOPTHPOBKY KPYITHOTa0apuT-
HBIX TPY30B, M TOJBKO ITOCIIE 3TOIO OBLUTH CMO-
JIeJTUPOBaHbl ONTHMAJIbHBIE MapUIPYThl MJIs
NepeBO3KN KPYMHOrabapUTHBIX TPy30B Ha Tep-
putopun Yexuu, a Takke TPAHCIOPTHBIE MYTH
B ABcTputo, CIOBEHUIO U B JApyTrHUe CTPaHBI
MOCTABUIMKOB M 3aKa34MKOB KPyITHOTa0apUTHBIX
IpY30B.

KpacHopeuuBbIMH MpUMEPaMU BaXKHOCTH
aHaJIM3a OCHOBHBIX (PU3UKO-XUMHYECKUX XapaK-
TEPUCTHUK KPYITHOIa0apuTHOTO IPy3a, MOJUIeKa-
IIIET0 K MEPEBO3KE, MOTYT CIIYIKHUTh CIIEAYIOLIHE
MEPEBO3KH.
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B nepuoa ¢ 23 no 30 oxts6ps 2003 roga
u3 YHuBepcurera ApusoHnsl B TycoHe Ha Bep-
iy M3ympynHoro nuka ropsl ['paxem Boico-
to#t 3190 meTpos (10480 ¢dyToB) ObLIO TOCTAB-
JIeHO TiepBoe U3 8,4-MeTPOBBIX 3epKaji boib-
moro OMHOKYIISIPHOTO Telieckomna. J[ByxaTar-
Has omepalus norpeboBaia ISATH MeCSIEB
noarotoBku. IlepBelif aTan Hagancs 23 OKTA-
Ops1, koraa 16-TOHHOE 3epKaio U ero 33,5-ToH-
HBIH 3aIUTHBINA CTAIBHOU KOPOO ObLIN MOTpy-
JKEHBI B TPY30BUK. PaHO yTpoM ciieayrouiero
JIHSI TPY30BUK OTBE3 Ipy3 B 0a30BBIN jarepsb
MexayHaponHoit obcepparopuu MayHT-
I'paxem Henazexo ot rop [lunaneno. Kononna
U3 TPY30BHKA C 3€PKAJIOM U CONPOBOXKIABIIIE-
TO ero MoJHIIeicKoro 3ckopTa u3 25 aBTOMO-
oueit mpeogonena 196 kM co cpeaHeit Ckopo-
cThi0 72 kM/4. Bropoii, Oosiee TpynHBIi 3Tan
npoxonui ¢ 27 mo 30 okTs0psi. 27 oKTAOps
3epKajio ObLIO IOMEIEHO Ha MACCUBHBIN MPH-
Lel, ¥ B TEUCHUE CIENYIOIHUX Tpex AHeu
Tpeitnep noanumanca Ha 2400 mMeTpoB Io
rpaBUitHOI fopore noja Ha3BanueM Swift Trail
CO CKOpOCThIO yIUTKH — 1,6 kM/u. Tpeiinep
nBUTancs Ha 48 Koj€cax, Kaka10€ U3 KOTOPBIX
MMEJIO CBOI COOCTBEHHYIO HE3aBUCHMYIO
TU/IPABIMYECKYIO CHCTEMY JUISI ITOJIICPKAHHS
BEPTHUKAJILHOTO TIOJIOXKEHUS 3epKalia Py mpe-
ofoneHNH 47 KM U3BUIIMCTOM TOPOTH C Y3KUMHU
noBoporaMu. PykoBoguTenb KOMaHABI 1O
cOOpKe Teseckorna 3apaHee 0CMOTPE KaXK bl
METp JOpPOTH, a COTPYIHUKH oOcepBaTopuu
u [lenapraMmeHTa TpaHcHopTa ApPHU30HBI BbI-
POBHSUIM HEPOBHOCTH M KOJIEHHOCTH T'paBUi-
HBIX Y4aCTKOBZ.

B 2001 roay xapsepHbIi pOTOPHBII HKCKa-
Batop Bagger 288 Obu1 niepeBe3én B [epmanuu
Ha 22 kuioMmeTpa ot kapbepa Tarebay Xamoax
no Tarebay [apuaiiiep. st mpeomoneHus
9TOTO PACCTOSHMSA ITOHAIOOMINCH TPU HEACIH
U ceMbieciIT pabounx. MapupyT nepecexaln
aBro0aH 61, pexy DpdT, KEIC3HOTOPOKHYIO
JIMHUIO M HECKOJIBKO J1opor. J{i1st mepeesna uepes
BOJHBIE IPETPajbl B pyclie pa3Meliain CTalb-
Hble TPYOBI, 10 KOTOPHIM IIpOTEKaja BOJA,
Y CO3/1aBaJIM POBHYIO OBEPXHOCTB JUIS IIPOE3-
Jla HaJl TpPyOaMu, UCIIOJIb3ysS KaMHHU U TPaBUH.
YroObl HE MOBPEANUTH LIEHHBIE TIOYBbI, BBICEH-
Bajach creruainbHas Tpasa. [lepee3n Bagger
288 cBOMM X0I0M B COOpaHHOM BH/Ie ObLI O0Jee

2 Naeye, R. Trucking the World’s Largest Telescope
Mirror. November 7, 2003. [DaexTpouHbIil pecypc]:
https://skyandtelescope.org/astronomy-news/trucking-the-
worlds-largest-telescope-mirror/. Joctym 02.12.2022.
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SKOHOMHMYHBIM, 4eM pa3bopka dKCKaBaTopa
U 1epeMelieHue ero mno yactsm . Takum obpa-
30M, 0€3 JaHHOIO dTara HEBO3MOXKHBI TUIaHH-
pOBaHHME M TOATOTOBKA JAJbHEWUIINX JTAIOB
MOAATOTOBKU K TpaHCHOPTHPOBKe. OmuoKkH,
JIOTYILIEHHBIE Ha 3TOM dTare, MOTYT ITPUBECTH,
K HETIPEIBUICHHBIM CUTYalMsIM Ha MOCIENYy0-
LIMX 3Tanax TPaHCIIOPTHPOBKH.

Tounble cBeneHUsI 0 PU3MKO-XUMHYECKUX
CBOWCTBaX KpPYITHOrabapuTHOTO Ipy3a Mpero-
YTUTEJIHHO MOJy4aTh OT MPOU3BOJUTEIIS IPy3a.
B mocneayromiem 3TA CBEACHHUS HEOOXOAMMBI
TaKXKe JJIst ATana oQpopMIICHHs JOKYMEHTALUH
(mosyueHus paspelieHni, opopMIIeHUs TOTOBO-
POB U Tak naiee).

B mporpamMmMHOM NpoyKTe, INIAHUPYOLEM
TPaHCIIOPTUPOBKY, HEOOXOMUMO pa3paboTaTh
pazzien, COOMparoLIHi U OTPaXKAIOIIMI OCHOBHbBIE
(U3MKO-XUMHYECKHE JaHHbIE 00 00BEKTe nepe-
BO3KHM (CBOEro poja CIpPaBOYHHK), KOTOpHIE
BIIOCJIEZCTBIH Oy/1yT UCIIOJIb30BaHbI B aJITOPUT-
Max pacy€éToB COOTBETCTBYIOIUX Kodddurien-
TOB, B UTOT€ OINpPEAESIOUINX ONTUMAaJbHbII
BBIOOD TPAaHCIIOPTHOTO CPEACTBA ISl IEPEBO3KU
KpyIHOradbaputHoro rpysa. Takxke paszen ¢ nep-
BUYHBIMH JaHHBIMU 00 0OBEKTE OymeT 3ajeii-
CTBOBaH /I aBTOMaTHYE€CKOTO 3aIOJHEHUS
JIOKyMEHTOB.

Bmopoii sman — yro4HeHue KpUTEpUEB IIe-
PEBO30YHOrO TIpolecca, 0003HaYEeHHBIX 3aKa3-
YHKOM.

Hawnbonee BayXHBIMU KPUTEPUSIMH [IEPEBO3KU
SIBJISIFOTCSI: CTOUMOCTb, CKOPOCTh, COXPaHHOCTb
1 HagéXKHOCTh. B 3aBUCHMOCTH OT TpeOoBaHM
3aKa34rKa CIeIMaIMCThl, OPraHU3YyOLIHE Mepe-
BO3KY, JIOJDKHBI JIM0O CAENaTh aKLIEHT Ha TOM HIIX
WHOM KPUTEpHH, JINOO HAHUTH ONTHMAJbHOE
COOTHOIICHHE MEXly HUMH.

Ecnu 3aka34ymK raBHbIM KPUTEPUEM CUUTAET
CKOpOCTB IPH JIOCTaBKE KPyMHOrabapuTHOTO
rpy3a, TO CHEHAINCT JJOTHCTUYECKONW KOMIIAHHN
NepEeBO3YMKa B aBTOMATH3UPOBAHHOM MIPOrpam-
Me BBIOMPAET CXeMY, B KOTOPOM 3aJI0XKEH aJIro-
PHUTM C OPUEHTHPOM Ha BHIOOD BO3IYIIIHOTO HIIH
aBTOMOOMIILHOTO TPaHCIIOPTa, TaK Kak JaHHbIE
BHJIbI TPAHCIOPTA BBITOAHO OTIMYAIOTCS OT
KEJIE3HOJJOPOKHOTO M MOPCKOTO TPaHCIOPTa
B IUIaHE CKOPOCTH JIOCTaBKH rpy3a. [Ipu sTom
IporpamMmma JIoJbKHa Cpasy KOppeiaupoBaTh STOT
9Tall C NEPBBIM ATANOM, YTOOBI rpy3 (HU3HYECKU
MOXXHO OBLIO ITOMECTUTHh Ha BHIOpaHHBIN BUJ

8 Magnificent monstrous machines. [DnektponHsiii pecypc]:
https://constructiontimes.co.in/magnificent-monstrous-
machines/. Joctym 02.12.2022.
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TPAHCIOPTA, YUYUTHIBAs MPENSTCTBHUS HA IyTH
CJICIOBaHMSL.

OxuH U3 IPUMEPOB — TPAHCIOPTUPOBKA
aMepHKaHCKOro kocmudeckoro marmia «unue-
BOP»: TPy3 ObLI 3aKperiéH mosepx 0opra bouH-
ra 747, KOTOpBbIii crielUaIbHO OBbLI OATOTOBRJICH
JUTSL TAKOH IepeBO3Ku®,

Ecny 3aka3uuk BBIIBUHYJ [VIaBHBIM KPHTE-
pUEM HE CKOPOCTh JIOCTaBKH, & CTOMMOCTHOM
1oKa3aTeilb, TO CIEIHAIUCTHl IePeBO3YUKA
B [IpOrpaMMe BbIOMPAIOT aJITOPUTM, HallpaBJIeH-
HBII HA CHIDKEHHE CTOUMOCTH JIOCTaBKH — CXEMY
JIOCTaBKHU Ipy3a, B KOTOPOIl Kak BO3MOXKHBIE
BUJIbI TPAHCIIOPTA [TPH IIEPEBO3KE TPUHUMAIOTCS
BOJIHBIN U KeJIEe3HOAOPOXKHBIN TpaHCHOPT (IpU
HX UCIIOJIBb30BaHUH TapU (bl JOCTABKH Ha 0O0JIb-
LM PacCTOSHUS HUKE), WIIK IPOrpamMma Tpe.-
JIO)KUT OINITHMAJIbHBI aBTOTPAHCHOPTHBIN MO-
JIBIOKHOM COCTaB (JaHHBIC OEPYTCs U3 CIIPaBOY-
HUKa IPy30II€pPEBO3YMKOB, COCTABICHHOIO IS
TPETHETO dTAra MOJArOTOBKH MEPEBO3KN) U JIPY-
THe IIyTH CHW)KEHHMS 3aTpaT.

Bo3moykeH BapHaHT, KOT/ia IJIaBHBIM YCIJIOBH-
€M ITIpH TIepEeBO3KE HEradapuTHOIO rpysa siBis-
€TCsl COXPaHHOCTh U HaI&XHOCTh. B aTOM cityyae
BBIOMpaeTCsl aBTOMAaTH3MPOBaHHAs CXeMa IOI-
TOTOBKH TPaHCIIOPTUPOBKHU C IMPEJUIOKEHHEM
BapUaHTOB M pacyETOM 3aTpar Ha 0COObIe MEpHI
MIPEJOCTOPOKHOCTH JJIsi COXPAHHOCTH Tpy3a:
3alIuTa Tpy3a ¢ MOMOUIBIO TEHTOB MJIM OCYIIe-
CTBJICHUE TPAHCIIOPTUPOBKH TOJIBKO B OIpeie-
n€HHOE BpeMsi rojia (BpeMsi CyTOK) | IpH OJiaro-
MIPUATHBIX MOTOIHBIX YCIOBUSX (IIPU OTCYT-
CTBHH JOX/Isl, CHETa, BETpa U IJIOXOH BHIUMO-
cti). B 3T0i1 yacTu nporpammsl esnecoodpazHo
BHEAPUTH aBTOMATH3MPOBAHHYIO MOJCHUCTEMY
MPOTHO3a IOrOAbl B YKa3aHHOW MECTHOCTH,
C BO3MOXKHOCTBIO MOJI00Opa CTaTUCTUYECKHUX
JIAHHBIX 3 IPOLILIBIE IEPUOABI BpeMEHH (Ha ce-
TOJIHSI ATO OTKPBITAst JOCTATOYHO TOUHAst UH(OP-
Malus, KOTOpylo MOXHO Oparb Ha VHTepHeT-
pecypcax).

Takas cxema, HanpuMep, aKTyajlbHa IpPU
TPaHCIIOPTHPOBKE HErabapUTHBIX ONTHYECKUX
puOopoB (CTEKON ISl OOJBIINX TEJIECKOIIOB).

Jast obecrieyeHust HaIEKHOCTH TPAHCIIOPTH-
POBKH TIpH aBTOMAaTH3alMK MPOLEcCa YMECTHO
B3SITh 32 OCHOBY IPOTpPaMMHBbIE IIPOTYKTHI CTpa-
XOBBIX KOMITAHHH U BHEIPUTH UX aJITOPHUTMBI
paboThl yHH(DUIMPOBAHHOM IPOTrPaMMBI TUIAHU-
POBaHMsI TPAHCIIOPTUPOBKH (B JAHHOM CiIydae

4 Hanpumep: [Dnexrponusiii pecypc]: https://www.nasa.
gov/centers/dryden/home/STS-126_status.html. Joctyn
02.12.2022.
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yKe coOpaHa CTaTHCTHKA HaJI&KHOCTH MEPEBO-
30K pa3MuHBIMK BHJIaMU TPAHCIIOPTa U BHECE-
HBI QJITOPUTMBI Pacu€ToB KO3()(UINEHTOB Ha-
JIEKHOCTH).

VYuéT npeanoyreHni 3akazunka IOBBIIIAET
OJIMH M3 UTOTOBBIX OLIEHOUHBIX KPUTEPHEB MPO-
BEAEHHOTO IIpoIiecca TPAaHCIIOPTUPOBKH — Kade-
CTBO IEPEBO3KH.

Tpemuii 3man — 1onOOP BUIA U THIIA TPAHC-
MIOPTHOTO CPEACTBA.

B 3aBHCHMMOCTH OT 3aJ]aHHBIX MApPaMETPOB
MIEPBOTO U BTOPOTO JTAIIOB CIIELMAIUCTHI KOM-
MAHUU-TIEPEBO3YMKH JIOJDKHBI [T0A00paTh Hau-
Oosee moAXoAsAIIME BUA M THUI MOJBUIKHOTO
cocTaga IpH repeBo3ke (IIporpaMma, yauThIBas
JIAaHHBIE CIIPABOYHUKOB, MCKJIIOYAET U3 UTOTOB
paccMOTpeHHUs1 Bce BUJIBI U THUIIBI TPAHCIOPTA,
KOTOpBIE HE CMOT'YT NIEPEBO3UTh AaHHBIH KPYII-
HOTrabapUTHBIH I'Py3 M0 paHee 3aJaHHbIM KPHTe-
PHSIM, OCTABJISIS IS CIIELUATIICTOB Ha IPOCMOTP
TOJIBKO TIOIXOASAIINE BAPUAHTBI).

J1J1s MIOHMMaHHMs1 JAHHOTO dTara HeOOXOIMMO
npuBecTy npumep. Cekuus OariHu BETPOdJICK-
TporeHepaTopHoil yctaHoBku (BOY, macca —
50 TOHH, MpPUHA U BbICOTA — 4 METpa, VINHHA —
21 meTp) MOXeT OBbITh IepeBe3eHa KaK MATHOC-
HBIM Pa3IBHKHBIM HOJYIPULETIOM-TSDKEII0BO30M
U CeNeTIbHBIM TAra4yoM C MEHBILEH MaKCUMallb-
HOW Harpy3koi, Tak W MOJYNPHUIIETIOM C 00JIb-
MM KOJIMYECTBOM OCEU U CeIeNIbHBIM TArauoM
¢ Oonblell MakCUMaJbHOW Harpy3Kod, HO I10-
CJIE/IHUI BapuaHT OyleT He 1esecoo0pa3HbIM,
TaK Kak 3aTpaThl IIPU 3TOM Ha IMOJIyHpPHIEI
¢ OOJIBIIMM KOJIMYECTBOM OCEH U Ha CeJeTIbHBIN
TsArad ¢ OOJIbIIEH MaKCUMaJbHOW HArpy3KOH,
CKopee Bcero OyayT BBILIE, [TPU 3TOM TOYHO Ta-
KYI0 7K€ IIePEBO3KY CMOXKET OCYIIIECTBUTH MOy~
MPHLEI C MATHI0 OCAMH M CEIENbHbIN Tsrad
C MEHbIIIeH MaKCUMaJIbHON Harpy3koil. D¢ dek-
THBHOCTbh TOTO WJIM UHOTO PEIIEHUS MOXET
TIO/ITBEPIUTD UITK ONIPOBEPTHYTh TAKOW BayKHBIN
OKAa3arelib B IPYy30IePEeBO3Kax, Kak KO PHIm-
€HT HCIOJIb30BaHUsI IPy30H0AbEMHOCTH . YeM
OH BbIlIE, TeM 3P PeKTUBHEE HCIOIB3YETCS
TPaHCIIOPTHOE CPEICTBO.

W3 npemioxeHHbIX MPOrpaMMHBIX BapHaH-
TOB CHELHUAUCT JOJDKEH UMETh BO3MOXKHOCTD
paccMOoTpeThb B IpOrpaMme 1 KOMOMHUPOBaHHbIE
BapUaHTBI TIEPEBO3KHU — MPHUBJICUCHUE HECKOIIb-
KHX BHJIOB TPAHCIIOPTA IIPH NEPEBO3KE KPYITHO-
ra0apuTHBIX TPY30B (CMELIaHHas TPaHCHOPTH-
POBKa), TaK KaK Ha yTH B OOJIBIIHCTBE CIIy4a-
€B BCTpeYaroTcsi HHYPACTPYKTYPHBIE, aIMUHH-
CTpPaTUBHBIE M IpouYne orpaHuueHus. Taxxke
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o0wiasi CTOMMOCTh TPAaHCIOPTUPOBKH OJHUM
TPAHCIIOPTOM MHOTJa MOXKET OKa3aThCsl BBIILE,
4YeM IepeBO3Ka C MCI0JIb30BaHHEM HECKOJIBKUX
BUJIOB TPaHCIIOPTA.

Cero/iHs IOYTH BCE OCHOBHBIE BH/IbI TPAHC-
MOpTa UMEIOT CHENUAIN3UPOBAHHBIA MTOABHXK-
HOM COCTaB JIsl TPAaHCIIOPTUPOBKH KpyITHOraba-
pUTHBIX Tpy30B. Hanpumep, cymecTBytoT cre-
MAJTM3UPOBAHHBIE Cy/Ia JUIsl TPAHCHOPTHPOBKU
KPYHMHOTabapUTHBIX I'PY30B — IOJIYTIOJBOIHOE
cynuo (SEMI), koTopoe n3HayaIbHO HAXOMUTCS
B I10JIy3aTOIJICHHOM COCTOSIHUM (32 CY€T ero
YaCTHYHOTO 3aTOILICHHMSI, C TIOMOIIBIO 3aIl0JIHE-
HUS CIIEUANbHBIX IIII030B Cy[dHA BOJOW) JIs
ya00CcTBa MOrpy3ku HerabapuTHOTO rpys3a Ha
nany0y, a Korna BoJia OTKauuBaeTcs, TO Haiyoa
MOJHUMAETCSI M HerabapuUTHBINA IPy3 OCTa&Tcst
Ha cyxo# manyoe [7].

IIpu MynsTEMOIANBHBIX (CMEIIAHHBIX) Tie-
PeBO3Kax CIEHAIUCT KOMIIaHUH MEPEeBO3YHKA
JIOJDKEH HE TOJILKO 3a0pOHHMPOBATH MOJBHIKHOM
COCTaB, HO U HE JIONMYCTUTh TaKOW CUTYyaluH,
KOTJIa MPH 3alUIaHUPOBaHHOM HCIOJIb30BaHUU
JKEJIE3HOAOPOKHOTO, BOJHOTO, BO3AYLIHOTO
TpaHCIopTa BHIOpPaHHBINM BHJI TpaHCIOpPTa HE
OyzeT CriocoOeH MPUHATH IPy3.

Tak, Hanpumep, B ciydae ¢ cekiued BOY
OHa MOXKET OBITh TOMEIIIEHA Ha BOTHBIH TOIBIHIK-
HOM COCTaB, HO HE MOXXET OBITh IOMEIlleHa Ha
BO3yIIHBIN, WU JKeJIe3HOAOPOXKHbIN. Wnu,
HaMpHUMeED, IPH BBITPY3KE TAKOH CEKIIUH B TIOPTY,
OKa)KeTCsl, YTO aBTOMOOWIIBLHBIH BUJI TPAHCIIOPTA
HE COOTBETCTBYET IPUBE3EHHOMY I'py3y (IO Tpy-
3010IbEMHOCTH WIIH IPY30BMECTHMOCTH).

Takum 00pa3oM, CHENUAIUCT JOJDKEH YIO-
CTOBEPUTHCS MPH MOMOIIU IPOTPAMMBI B TOM,
YTO BCE TPAHCIIOPTHBIE CPEACTBA, YHACTBYIOIIUE
B MYJBTHMOJJIbHOM IepeBO3Ke, OYIyT MOAXO0-
JIUTh JUIsI TPAHCIIOPTUPOBKU TOTO WJIM HHOTO
KpyIHOrabapuTHOTO rpy3a.

Taxoke crienuaaucTy KOMIIAaHUH IIEPeBO3UHKa
HEOOXOIMMO ONpENeNIUTh, CTOUT JIM ITOKYIaTh,
HaHUMAaTh, WJIK OpaTh B JU3MHT MOJBUIKHOM
COCTaB.

OTHOCSILIHMECS K JaHHOMY 3Tally MEpOpusi-
THS MOTYT OBITh ONTHMH3UPOBAHBI 33 CYET HC-
MOJIb30BaHMS YHUDUIIMPOBAHHOW MPOTPaMMBbI
MJAHUPOBAHUSL TPAHCIOPTUPOBKHU: MOAOOP
TPAHCIIOPTHOTO CPE/CTBA 33 CUET BHYTPHIIPO-
TPaMMHBIX Pacy€TOB COOTBETCTBYIOLIMX KOI(-
(UMLIMEHTOB MCIOIb30BAHUS TPAHCIIOPTHBIX
Cpe/CTB, MpUMeHeHue (uibTpa B obactu Gu-
HAHCOBBIX BO3MOXXHOCTEH 3aKa3uuKa ¢ HaJloKe-
HHEM KPUTEPUEB OTHOCUTEIILHO CIIEM(DHYECKUX
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XapaKTepUCTHUK I'Py3a U ero COXPAaHHOCTH U TaK
Janee.

OuyeHb MHTEPECHOE TpEeIJIoKeHne ObLIO
caenano cnenuaniucramu @I'bOY BO «Mockos-
CKHi1 aBTOMOOMIIBHO-JIOPOXKHBII rOCY1apCTBEH-
HBIIl TexHu4yeckuil yHusepcutrer (MAIN)»
B 2019 rogy B OTHOILICHHH CO3aHKsI HHpOPMA-
LUOHHO-MHTEPAKTUBHOTO CIPAaBOYHUKA, KOTO-
PpBIit MOT OBbI OBITH MHTEIPUPOBaH B Mpejiarae-
MYIO K pa3paboTke Mporpammy IJIaHUPOBAHHMS
TpaHCOPTUPOBKU. CIIpaBOYHHUK MOMOTAET
B pa3pa0OTKe NPOEKTa, BU3yaIU3allly pe3yJibTa-
Ta, aBTOMaru3aluu 00s3aTeIbHBIX Pacy€ToB
1 COCTaBIICHHUS CMET, B TIOJI'OTOBKE, YIIPABJICHHH
1 KOHTPOJIE IpolLiecca MePeBO3KU U PEACTaBIIsA-
eT co0oii Tabmuunyo SQL-0a3y naHHBIX, CO3/1a-
BaeMyl0 Ha OCHOBE MCXOJHBIX JIOKYMEHTOB —
yepTexKen, 3CKIU30B, ONTUCAHUI TPOU3BOAUTENEH
1 TIOCTABIMKOB TPAHCIIOPTHBIX CPEJCTB, KOTO-
pBI€ AOCTYIHBI JUIsi IPOCMOTPA MPU CO3MaHUU/
pEeIaKTUPOBAHUH TOYEYHBIX MOJICIICH.

Bce 3aHec€HHBIC B CIIPaBOYHUK TPAHCIIOPT-
HBIE CPECTBA IO/IeJICHbI Ha THIIHI (110 Ha3Haue-
HUIO U pacU€THBIM CXEMaM OITpeIeNICHHUsI OCEBBIX
Harpy3ok). KaxaoMmy Tuiy TpaHCIOPTHBIX
CpEJICTB COOTBETCTBYET OTAENbHAs Ta0nu1a. Bee
TaONMULBl JAHHBIX BXOJSAT B 0a3y NaHHBIX
«Schemey, ynpasisemyto SQL cepBepom. Vn-
(opMalMOHHas cUCTeMa OCHOBaHA Ha CETEBOM
MporpaMMHOM oOecnedeHun ¢ QyHKIUAMHU
IIPOEKTUPOBAHMS IEPEBO30K HA OCHOBE OCTPOE-
HUS CXEM aBTOIOE3/0B [8].

Yemeépmuiil oman — IOCTPOCHUE MapIIPyTa
JIBUKCHUSI.

Ha sToM aTarne, IoMUMO HCIIONIb30BaHUS yIKe
HMMEIOLINXCSl Ha CEeroJHs MpOorpaMM JUIsl TO-
CTPOEHUN MapuIpyToB ¢ nomouisio GPS-naBu-
raTopoB, CIELHUAIKCT IODKEH YYUTHIBATh MHO-
KeCTBO (haKTOPOB, KOTOPHIE MOTYT CTarh IIpe-
rpajiod 1y1si TPaHCIIOPTUPOBKH KPYITHOTa0apuT-
HoTO rpy3a. B mpouecce paboTsl Hax 3TUM
9TaIOM OT/IENILHO Pa3padaThIBaeTCs, CONNIACOBbI-
BAeTCS U YTBEPKIACTCS KaK KaKAbIH OTPE30K
MapuIpyTa, Tak ¥ BECh MapIIPYT LETHUKOM.

OCHOBHBI€ TIpErpajibl, BCTPEYAIOLINECS ITPU
OpraHu3alyK TPAHCIIOPTHPOBOK B Poccuu u 3a
pyOEXOM 3TO: 3HAKH JIOPOKHOTO JIBHIKEHHUS,
9JIEMEHTHI U KOHCTPYKTHUBHOE peureHus (ocBe-
LIIeHHE, OCTPOBKH 0€30I1aCHOCTH, IPUIIOHSATHIE
OOpAIOPBI, EpUIIa), MOCTBI, ITYHKThI B3UMaHUs
TUIATBI, JINHUH SJIEKTPOIIepe/iad v IpyTHe JIMHUH,
HKENE3HOJOPOKHBIE IEPEe3/Ibl M PA3BsI3KHU, BBIXOJL
13 IPOU3BOJICTBEHHBIX LIEXOB, & TAKIKE KOJIbLIE-
BbI€ pa3Bs3Ku. [IprBeaEHHBIN TIepeueHb MOXKHO
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JIOTIOJIHUTB JIOPO’KHBIM ITOKPBITHEM, HECOOTBET-
CTBYIOLINM O€3011aCHOMY JBHIKEHHIO, «JIEKauH-
MU TOJHMLEHCKUMI» U MHOTUMH JPYTHMH WH-
(bpacTpykTypHBIMEH OOBeKTamu [9].

[ToMuMO mepevyrciIeHHbIX MPENnsITCTBUA,
OTPaHHUYEHHsI MOTYT ObITh JIaHAMA(THBIMU
(BO3BBIILICHHOCTH, PEKHU U TaK Jlanee). YUéT Bcex
9THX (haKTOPOB TAKIKE BIMSET Ha BBIOOD MOJIBIIK-
HOTO COCTaBa, MOATOMY JAHHBIH ATal TECHO
CBSI3aH C MPEABIIYIINM.

VYuuThIBas aHaJIW3 NPENATCTBUH HA MyTH
HaWTy4IIEero MapipyTa HePEeBO3KH, CIICIIUAIIHCT,
pa3pabarbiBaroIui [IEPeBO3KY HPU ITOMOLIH
MIPOrpaMMHOT0 00eCIeYeHHsl, JOJDKEH paccMar-
pHBAaTh U aJBTEPHATHBHBIE MAPIIPYTHI.

[Ipu MynbTUMOJANBHBIX IIEPEBO3KAaX HEOO-
XOMMO YBSI3aTh MapILIPYT C ITYHKTaMH [eperpys3-
K Tpy3a (B IporpamMMy npeJyiaraeTcst BKIFOUUTh
0a3y JJaHHBIX 110 TAKUM ITyHKTaM HEepPerpy3KH).

Tak, HanpuMep, HE KaXKABIA MOPT CMOXKET
MIPUHSATH CBEPXHOPMATHBHBINA I'Py3, BBUAY OT-
CYTCTBHUSI HEOOXOIMMOro 00OpYIOBaHHS — 3TO
MOJKET MOBJIUATH HA IIOCTPOCHHE MTOTOBOTO
BapuaHTa MaplIpyTa ¥ Ha BO3MOXKHBIN OTKa3 OT
WCIIOJIb30BaHMs TOTO WJIM MHOTO BHJA TPaHC-
1opTa, BBUJLy OTCYTCTBHS Ha IIyTH MaplipyTa
MOAXO/AIIEH HHPPACTPYKTYPBI It €r0 00CITy-
JKUBaHHS.

B 2017 rony 3apy0eKHBIMHU CIIELIMATIUCTA-
MU TpPEAJIOKEHA CUCTEMA KPUTEPUEB OLIEHKH
MapupyTa Ipu Ipy30IlepeBO3Kax TAKEI0BO3-
HBIX M HETa0apuTHBIX IPY30B: MPH MJIAHUPO-
BaHWM MapuipyTa Ipejajiaraercsi CpaBHUTH
MIPOU3BE/ICHNE HEKOTOPHIX BECOB KPUTEPUEB
u OannoB Bo3aeiicTBusa (dakTopoB. B urore
orpenesieTcs ONTUMaIbHbIA MapUIpyT rPpy30-
nepeBo3ku [1; 10].

B TOoM ke rojty oTeuecTBeHHBIH TPOrpamMm-
HbIH pa3zpabotunk K. A. KoHoBanoB 3anaren-
TOBAJl UHTEPECHBIH MTPOrPAMMHBIH MTPOAYKT —
«Cucrtema ynpasieHHs] MYJIbTHUMOJAIbHBIMU
NepeBO3KaMM», KOTOPBIN MpenHa3HadyeH is
ABTOMAaTH3aLMK MPOLECCOB MJIAHUPOBAHUS
1 yuéTa MyJIbTUMO/IaJIbHBIX TPAHCIIOPTHPOBOK
rpy3oB. «[IporpaMma npegocraBisieT KIMEHT-
CKHH TOCTYII K 0()OPMIICHHIO 3aBOK Ha Iepe-
BO3KH BJIaJIeJIbLIaM I'Py30B, MO3BOJISIET KOHT-
pOJIMPOBAaTh MCIOJHEHHE JTAllOB JAOCTAaBKH,
pacu€Thl ¢ KJIMEHTAaMH M MOCTaBIIMKAMH,
HMMeeT BO3MOKHOCTh OOMEHa JaHHBIMU C CHC-
temamu naptHEpoB B cranaaprax EDIFACT
u ANSI» [11].

Takoro poja mporpaMMHbIC pa3padOTKu
BO3MOYKHO UCIIOJIb30BaTh B ITPE/IIaraeMoM K pas-
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paboTKe MPOrpaMMHOM OOCCIICUCHUU JJIs Ij1a-
HUPOBAHHMS TPAHCIIOPTHUPOBKU KPYIHOTrabapuT-
HBIX TPY30B.

Isamoui sman — ananu3 u 0hOPMIICHHE CO-
MIPOBOXKAAIOIIEH JOKYMEHTAIIHH.

HeotbemiieMoii yacTbIo poliecca TPaHCIop-
TUPOBKH SIBIIsIETCS 0(hOPMIICHUE MTAKeTa COMpO-
BOJUTENBHBIX JJOKYMEHTOB: JIOTOBOPHI, TOBAPHO-
TPaHCIIOPTHBIE HAKJIHbIE, COPOBOIUTENBHbIE
JIOKYMEHTBI Ul UCHOJIB3YEMOTO0 TPaHCIIOpTa,
pa3pelIeHus BCEeBO3MOKHbBIX TOCY/IapCTBEHHBIX,
MYHHIHUIIAJIbHBIX, TAMOXXEHHBIX U IIPOYUX Opra-
HOB.

JlaHHBIN STan sBIsSETCS TPYIOEMKUM JaXKe
JUISL OTIBITHOT'O 9KCIIEPTa: HECOOTBETCTBHUS 3aKO-
HOJATEJbCTB Pa3IMYHBIX CTPaH, KOJIUYECTBO
JIOKYMEHTOB SIBJISIFOTCSI ITPOOJIEMOH ISl TIEPEBO3-
YHKOB BCEX CTpaH.

B HEKOTOpBIX clly4asx HEBO3MOXKHO OCYIIIe-
CTBHUTB IEPEBO3KY Ipy3a O3 NOIyUeHHUS CIIeLH-
(ruecKoi pa3pelInTeNIbHON JOKYMEHTAIINH.

B ciyuae ocyuiecTBiIeHHsT MEXIyHapo/I-
HBIX MYJIBTUMOJAIbHBIX MEPEBO30K, CIIHCOK
JIOKYMEHTOB BO3pacTaeT MHOTOKpaTHO [12],
ClIeIoBaTeIbHO, HA JaHHOM dTane Tpedyercs
00JBIION ONBIT OpTaHU3allUU MEPEBO30K
1, BO3MO)KHO, KOHCYJIBTALIUs Y3KHUX CIIECLIHaTH-
cToB. YacTo, KOMITaHUU-TIEPEBO3UNKH OTAAIOT
paboTy, CBSI3aHHYIO C JaHHBIM 3TanoM, Ha
ayTCOPCHHT.

[Ipu aBTOMaTH3aUMKM JAaHHOTO Ipoliecca
npeIaraeTcst BBECTH B IIPOrpaMMHOE obecre-
YEeHUE OTAENBHBIN pa3jien, KOTophlii Oyler Be-
CTHCh CHENUAIMCTAMH B JaHHOW oOjacTH,
a UTOTH U CPOKHU IOJIyYEHHUS] JOKYMEHTAIUU
OyIyT BBIBOAMUTHCS B OOLIMI CBOMHBIN pa3iei
MPOrpaMMBbl 110 IUIAHUPYEMOH TPaHCIIOPTHPOBKE
KpyHHOrabapuTHOTO rpy3a.

ABTOMaTH3UPOBAHHOE COIVIACOBAHHUE MapIII-
pyTa MOXHO OCYIIECTBHUTH ITyTEM NPUMEHEHHS
€/IMHON CHCTEMbI MEXBEJIOMCTBEHHOT'O JJIEKT-
POHHOTO B3aUMOJIEHCTBHUS C UCIIOJIb30BAHUEM
EKTPOHHO-IIU(POBOI MOANUCH (BO MHOTHX
cUcTeMax JaHHBIH ONBIT y)Ke HapaOaThIBaeTcs
U VIMEET IOJIOKUTENbHBIE OT3BIBbI, HallpUMeEp,
B HaJIOTOBOW CHCTEME, 3JIEKTPOHHO-IIM(POBBIX
cucremax Pocpeecrpa u Pocumyiecrsa). 3ass-
JICHHBIH MapUIpyT IIPH HEOOXOAUMOCTH MOYKHO
ropaszio Jierye KOppeKTUPOBaTh U COIVIACOBHIBATH
CO BCEMH BIIa/IENIbIIAMU aBTOMOOMIIBHBIX JIOPOT,
[0 KOTOPBIM MPOXOJUT AAaHHBIH MapuipyT, Oa-
JIAHCOZIEPIKATEISIMA UCKYCCTBEHHBIX COOpYKe-
HUH (TyHHEJIH, INHUH AJIEKTPOIepeiay, Hal3eM-
HbIE ITICIIEXOJHbIE MMEePEXObl), OTIACICHUIMU
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Awas 1 opopauicHie conposoxarouteli A0KyMeHTaILIH Sancpicrie paboT, CHINHLX € TOATOTORKOI K TPANCIOpTHPOBKE KPYTTHOTAGAPHTHOTO rpy3a

|

Puc. 1. Aneopumm pabomsi npo2pamMMbI.

JKEJIE3HBIX JIOpOr NMPH HAJMYMU HA Mapumpyre ¢ opHIHaIbHBIMHI Ha3BaHUSMHU aBTOMOOHMIBHBIX
KEJIe3HOAOPOXKHOTO Iepee3a. B pesynprare  JOpOT IO y4acTKaM M MX MICHTU(PUKAMOHHBIMA
TIOJIK30BAaTENb MPOTPAMMBI ITOJTydaeT Ha pykn Ha  Homepam# [13].

OyMa)XHOM HJIH JISKTPOHHOM HOCHUTEJIE CIIeLH- JloTIOTHUTENBHO B IpeIaraeMyro Iporpam-
aJbHOE pa3pelieHre, B KOTOPOM IOAPOOHO My MOXKHO BBECTH IIOACHCTEMY MOHHTOPHHTA
yKa3aH COINIACOBAHHBII MapLIPyT MEPEeBO3KH, W KOHTPOJA 32 COONIONEHHEM YTBEP)KIEHHOTO
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TUIaHa TPAHCIIOPTHOTO MpOoLecca ISl ONlepaTHB-
HOT'O YCTpPaHEHHS OIMOOK W MPENSTCTBUH
B ClTy4ae UX BO3HUKHOBEHHSI HETIOCPEACTBEHHO
B Tpolecce MepeBO3KH KPYMHOrabapuTHOTO
rpy3a. HecMoTpst Ha TO, YTO MOJIrOTOBKA K TPaHC-
MIOPTUPOBKE KPYITHOTa0apUTHOTO TPy3a, MOXKET
3aHUMAaTh BILIOTH JI0 HECKOJIIBKUX MECSIEB, IPH
€€ peanu3aluu BCE PaBHO MOT'YT BO3HUKHYTb
HETpeBHICHHbIE TPOOJIEMbI, KOTOPBIE Clielna-
JIUCTHI JIOJDKHBI OyJyT ONEepaTHBHO pellaTh,
HETOCPENICTBEHHO B MPOIIECcCe TPAHCTIOPTUPOB-
KH.

MocKoBCKO€ KOHCTPYKTOpCcKoe 01opo «Kom-
nacy eni€ B 2015 romy 3amareHTOBaNO IPOrpaM-
My MOHHUTOPHHTA MEPEBO30K CICIHAIBHBIX,
OIIACHBIX, KPYITHOT'a0APHUTHBIX M TSHKEIOBECHBIX
rpy30B aBTOMOOWIBHBIM TpaHcmopToM [14],
KOTOpasi MOTEHI[HAIILHO UMEET BO3MOXKHOCTB
KOHTPOJIsI COONIONIEHHST MaplIpyTOB M rpaduka
NIePEeBO30K; MOXKET NPOU3BONTD aHaN3 UH(OP-
Mallii O HapylIEHHUsX MapUIPyTOB U rpaKkoB
MIEPEBO30K; OCYIECTBISAThH CBOEBPEMEHHOE WH-
(bopMUpOBaHHE HKCTPEHHBIX ONEPATUBHBIX
CITy’0 0 BOSHUKHOBEHHH YpE3BbIYaliHbIX CHTYa-
LU U TEPPOPUCTUUECKUX aKTOB.

OnnospemenHo B 2015 roxny A. JI. Kpytuxu-
HBIM Obl1a 3anareHToBaHa [IporpaMmma MOHUTO-
puHra JABMXEHHUs aBTOTpaHcropra «Transport
Controly» [15], uMmeromasi [OMOTHUTEIbHBIC
(byHKIMY 110 YUE€TY pacxosia roprode-cMa30uHbIX
MarepHalioB, HEOOXOIUMBIX JUIS OCYIIECTBICHHS
MEPEBO3KH, «BEACHUIO CIIPABOYHUKOB TPAHC-
TTOPTHBIX CPEICTB, BOIUTEINEH, CKIaJI0B U ITyHK-
TOB JTOCTaBKH, ITyTEBBIX JIUCTOB, & TAK)KE MHO-
JKECTBA KOHTPOJIBHBIX TOYEK, ONMHCHIBAIOIIUX
JIBHYKEHHE TPAHCTIOPTHBIX CPE/ICTB; BBIYMCIICHUE
JUTMHBI MapIipyTay [15].

Taxoke cerogns B paboTe aBTOTPaHCIIOPTHBIX
TIPEIIPUATHH MIMPOKO TPUMEHSIIOTCS IIPOTPaMM-
Hble NMPOAYKTH Ha OCHOBE CHCTEMBI
«'JIOHACC», ucnonb3yiomnieid COBpeMEeHHOE
CIIyTHUKOBOE 000pY/I0BaHHE.

Takum 00pa3oM, aBTOMAaTH3UPOBAHHBIE ITOI-
CHCTEMBI KOHTPOJIS IJIsl CO3aHUsI €JMHON aBTO-
MaTU3UPOBAHHOW CHCTEMBI TIEPEBO3KH KPYITHO-
rabapUTHBIX TPY30B YK€ CYIIECTBYIOT, HMEIOT
aJbTEPHATHBEI, @ TAK)KE €CTh CIEIHaJIUCTHI,
CIOCOOHBIE BHEIPUTH 3TH IPOTPaMMBI B MPE-
JlaraeMyro Jyisi pa3paboTKH porpammy.

B urore, anroput™M paboThl MPOrpaMMBl,
HCIIONIB3YEeMOM ISl TIONTOTOBKU K TPAHCIIOPTH-
POBKe KpYIMHOrabapuTHOTO Ipy3a, MOXHO OTO-
Opa3uTh B ClleNyIOLIeM BUJIE, NPEICTABICHHOM
Ha puc. 1.
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3AKNKOYEHKE

ITo uroram paccMOTpEHHsI TEMBI Pa3paboOTKU
YHAGUIMPOBAHHOT'O aJITOPUTMa aBTOMATH3HPO-
BaHHOH MOATOTOBKH Mpoliecca NePeBO3KH KPYTI-
HOTrabapUTHBIX T'PY30B MpeIaraeTcs CIeayro-
MK aNropuT™M paboThl aBTOMAaTU3WPOBAHHOW
IIPOTrpaMMBl, TUTAHUPYIONIEH TaIbl TPAHCIOPT-
HOTO TIpoliecca:

1) AHanu3 TabapuTOB M BECOBBIX XapaKTe-
PHCTHK KpyITHOTabapuTHOTO I'Ppy3a, MoJJIeKale-
TO K TIePEeBO3Ke.

2) YTO4YHEHHE KPUTEPHUEB NEPEBO30YHOTO
IIpoIiecca, BBIABUTAEMBIX 3aKa3UHKOM.

3) AHanu3 npenATcTBU Ha IperoaracMoM
MapIIpyTe IBHKSHUSI.

4) Ionbop THma u BUJA TPAHCHOPTHOTO
cperncTBa

5) IlocTpoeHne UTOrOBOrO MapuIpyTa JABH-
KEHUSL.

6) [ToaroToBka JOKyMEHTAITUH.

[Tpn aBTOMaTH3alMK U BBINOJHEHHH pa3pa-
6oTaHHOTO ajaroput™Ma 3G HEeKTHBHOCTH IpoIIec-
ca TUIAaHUPOBAHHUS HTANOB TPAHCIOPTHPOBKHU
KPYMHOTa0apuUTHOTO Tpy3a TOBBICUTCS 33 CUET
CHIDKEHHSI BEPOSITHOCTH JIOMYIIEHUsS] OIIHNOKH
TUIAaHUPOBaHUS (He3aIlIaHUPOBaHHBIX (PaKTOpOB
Pa3JIMYHOTO MPOUCXOXKIEHUS: (PU3NYECKUX,
MIPUPOAHBIX, UHYPACTPYKTYPHBIX, 3 JMUHHCTPA-
TUBHBIX W TaK Jaljiee) U OpraHU3allMU ATAIlOB
MePEeBO3KH, MUHUMH3AINN PUCKOB CEPhEIHBIX
(PMHAHCOBBIX, PEMYTAIMOHHBIX M MHBIX HeOa-
TOIMPUSTHBIX MOCIEACTBUM. Takxke mporpaMMHoOe
obecrieueHne, MojAAepKaHHOE TOCYAapCTBOM
B paMmKax, Hanpumep, nporpammsl «Llndposas
skoHOoMHKa Poccuiickoit deneparium», MO0 ObI
LEHTPAIU30BAHO PEIIaTh TPOOIEMBI TEPEeBO3YH-
KOB KpyHHOrabapuTHbIX Tpy3oB [16] (cmenars
MPO3paYHbIM IOJTy4YEHHE Pa3pelIeHU, YHUDH-
LIUPOBATh BUIBI IOKYMEHTOB JUIsl TAHHOTO BU/A
TPaHCHOPTUPOBOK, YMEHBUIUTh BpeMsl Ha
odopmiIeHHE TOKYMEHTOB, 000D MapIIPyTOB,
MEPEeBO3UNKOB; YCUIINTh KOHTPOJIb HaJ IMpeno-
CTaBJICHUEM TOCYIAPCTBEHHBIX 1 MYHHIIUIAIb-
HBIX YCIIYT B cepe MepeBO3KH; BBISIBUTH 100pO-
COBECTHBIX M KOHKYPEHTOCIIOCOOHBIX MEePEBO3-
YHMKOB Ha JJAaHHOM PBIHKE YCIIYT U TaK Jajee).

Pa3paboTka ¥ BHeApeHHE NpeaIaraeMoro
MIPOEKTa MPOTPAMMHOTO MIPOILYKTa MOXKET CTaTh
HOBOM yCITyTo# 1IU()POBOI SKOHOMUKH BBICOKO-
r'o Ka4ecTBa.

O0001ast BCE BBIIIEU3I0KEHHOE, JIENaeTCsl
BBIBOJ] O TOM, 4TO:

1. B cdhepe rpy3omnepeBo30ok KpymHOrabapuT-
HBIX TPY30B IIPOrpaMMHOE 00eCTieueHne BOCTpe-
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00BaHO (YTO MONTBEPKAAETCS MONBITKAMH CO3-
JlaBaTh €IMHOE, YHUBEPCAIbHOE MIPOrPaMMHOE
obecnieyeHne 3a pyOexoM U IUQpoBHU3anHen
OTACNBHBIX JTANOB TPAHCIOPTHPOBKU B Poc-
cun). OgHako mpearaeMblii k pazpaboTke
MPOTPaMMHBIA MPOAYKT TpeOyeT HeMayoro
BJIOXKECHUSI (PUHAHCOBBIX CPEJICTB, UTO MO CHITY
1100 KPYIHBIM KOMIAHHUAM (aJIbSHCY KOMIIa-
HU#1), TH00 rOCyIapCTBY.

2. Ha ceromHs eCTh MHOTO pa3lIMYHBIX pa3-
PO3HEHHBIX IPOrPAaMMHBIX IIPOIYKTOB, KOTOPbIE
MOT'YT CTaTh COCTaBHBIMHU YacTSMHU IIpejJiarae-
MOH K pa3pa0b0oTKe yHUBEPCAIbHOM IPOrpaMMBl,
OXBaTHIBAIOIIEH BCE ITAIIbI IIOJTOTOBKH K IIepe-
BO3KE KPYIHOTa0apUTHOrO rpy3a (B COOTBET-
CTBUM C OIIMCAHHBIM B CTaThe alroputMom). [1pn
npuBiiedeHnH paboTHUKOB I T-chepbl BOZMOKHO
00BEeIMHUTH pa3paboTaHHbIE yKE POrpaMMHBIE
MPOAYKTHI B OZHO LIEJI0E.

3. IIpenno)xeHHbIH aNropuT™ IPOrPaMMHOTO
NPOIYKTa SIBJISETCS YHUBEPCAIbHBIM IJISI BCEX
BUJIOB TPAHCIIOPTA IIPH TPAHCIIOPTHPOBKE KPYII-
HOTra0apUTHBIX TPY30B.
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Anna CAPTMHA Hagexaa CE[JOBA

AHHOTALINA

B c8513u ¢ 803pOCWUM UHMEPECOM K peanu3ayuu nogecmKku
ycmoliyugoeo pa3sumusi Heobxoduma ob6bekmusHas OueHKa
ycnewHocmu NpodsLXKeHUs N0 NOCMaBIeHHbIM LeNsaM ycmouyu-
8020 pa3gumusi U 3a0ayam.

Llenb cmambu — paccmompems 00CMynHOCMb nokasame-
net mpavcnopma no LIYP 9.1 («Pa3susamb kayecmseHHyio,
Ha0éxHyto, ycmoliyusyto U cmoliKyto UHGhpacmpykmypy, ekmoyasi
Pe2UOHaNbHYI0 U mpaHCcapaHUYHYH UHGpacmpykmypy, 8 uensix
no0depx)Ku 3KOHOMUYeCKo20 passumus u 6nazononyyusi moded,
ydenss ocoboe HUMaHUe obecneyeHuto Hedopo2020 U pagHo-
npasHo20 0ocmyna Ons 8Cex») Ha NPUMePe CMpaH-y4acmHUKo8
G20, a makxe oyeHumb noHomy daHHbIX, npedocmasnaembix

Mup Tparcriopra. 2023. T. 21. Ne 1 (104). C. 102-109

OTtcnexuBaHue AOCTYNHOCTH NoKa3aTenen
no LUYP 9.1 no TpaHcnopTHOW UHhpaCTpyKType
Ha npumepe cTpaH-yyacTHukoB G20

Anna Banepuesna Capzuna ',
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cmpaHamu. MHopmayuoHHO-aMnupuYeckasi 6asa uccredosaHus
ocHoeaHa Ha 0aHHbIX Esponelickoll aKoOHOMUYecKol Komuccuu
OOH u Poccmama. lNpu nposederuu uccnedosaHusi Ucnosb30-
8aHb! 0bujeHay4Hble Memodsbl aHanu3a, CuHmesa u knaccugu-
Kayuu.

Pesynbmamom 0bpabomku OaHHbIX siensiemcs oueHka do-
cmynHocmu OaHHbIX U pacyém uHdekca nomHombl aHHbIX 0118
cmpar G20. Asmopamu npednoxeHb! 0ONOMHEHUs No OMCIexXu-
8aeMbIM nokazamesnsam no o6bEMY naccaxupckux U epy308biX
nepesosoK no sudam mpaHcnopma, a makxe 060cHogaHa Heob-
xodumocmb 88e0eHUS HOBO20 NOKa3amens «06bEM uHeecmuyuli
8 UHGhpacmpykmypy no sudam mpaHcnopman.

Knroyesbie crosa: L{YP, ycmolidusoe passumue, uHhpacmpykmypa, mpaHcnopmHas uHgppacmpykmypa, 06bEM naccaxupckux
nepeso3ok, 06bEM 2py308bIX NEPEBO3OK, 06LEM UHeECMULUL 8 UHGhpacmpyKmypy.

0rg/10.30932/1992-3252-2023-21-1-12.
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UHGhpacmpykmype Ha npumepe cmpaH-yyacmnukos G20 // Mup mpaxcnopma. 2023. T. 21. Ne 1 (104). C. 102-109. DOI: https:/doi.
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The full text of the article in English is published in the second part of the issue.
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BBEOEHUE

Peanmuzaiys moBecTKy yCTOWYMBOIO pa3BUTHS HA
nieprox 10 2030 roza ¢ OOHOBIEHHBIMH LIETSIMHA Ha4a-
nack 1 stsapst 2016 ronal. TpaHcopT UrpaeT BaKHYIO
poits B e€ peaym3armn. CyIiecTByeT psijl Liesei yeToid-
yuBoro pazsurtus (naiee — L[YP), HemocpencreeHHO
CBSI3aHHBIX C TpaHcHopToM, BKitodasi LIYP 9 (yeroitun-
Bast nHpactpykrypa) u L{YP 11 (ycroitumssie ropona).
Kpome Toro, ycroiiumnBblii TpaHCHIOPT [IO3BOJISET pea-
Jm30Barh outy Bee LTY P uepes obecnieueHne cBS3HOCTH
1 JOCTYITHOCTH TEPPUTOPUH.

Hens HoMep 9 «Co3nanue croiikol MHppaCTpyK-
Typbl, CONENCTBUE BCEOXBATHON M YCTOMUMBOM MHITY-
CTpHAM3ALIMI 1 MFHHOBALMSAM)) BKJIFOYAEeT BOCEMb 3a/1a4
u 12 mokazareneii. EBporeiickasi SJKOHOMITIecKasi Ko-
muccnst OOH (manee — ESK OOH) npemaraet crieny-
AITBHBII pa3zien Ha CBOEM BeO-caiite [yisi CBOOOIHOTO
JIOCTYyTIa [10JIb30BaTeNel K JaHHBIM 110 peayzauuy LY P
[1]. TTo LIYP 9 orcnexuparores 10 u3 12 mokazareneit
110 56 crpanam. [lanasie mo nokazaremsim 9.1.1 «Jlomns
CEJILCKOTO HACEIIEHHS, IIPOXKUBAIOIIIETO B IIpeziesniax 2 KM
OT KpyIIIOTOMIHOM foporu» 1 9.a.1 «O6mias odurm-
aJbHast MEKTyHapOIHas TOIEPXKKa MHPPACTPYKTYPbD
OTCYTCTBYIOT. AHAJIM3 OIIMCAHKS META/IaHHbIX 110Ka3a,
YTO €IMHHILBI U3MEPEHUS U KiIacCU(UKaLKs 110 3TH
TIOKa3aTessIM TakKe OTCYTCTBYIOT [2].

K tpancmopry B LIVP 9 otHOCHTCs 3amaqa 9.1
«Pa3BHBaTh KaYECTBEHHYIO, HAIEKHYIO, YCTOIUHBYIO
1 CTOHKYIO HH(PACTPYKTYPY, BKITIOHAsI pETHOHATIBHYO
1 TPaHCTPaHWIHYIO UHPPACTPYKTYpY, B LEISIX HOA-
JIEPKKH 3KOHOMHYECKOTO PasBUTHA U ONarornomyyqus
JIFOZIEH, yensis 0co00e BHUMaHKe 00eCTIeYeHHIO Helo-
POroro ¥ paBHOIPABHOIO JJOCTYIIA JUIs BCEX» U, COOT-
BETCTBEHHO, nokazarenu 9.1.1 «/lons cenbckoro Hace-
JIEHHS], TIPOKMBAIOLLIETO B Ipezieniax 2 KM OT KpyIIoro-
maHOi foporm» U 9.1.2 «O0BEMBI MaCCaXKUPCKUX
1 TPY30BBIX MEPEBO30K, MO BUIAM TPAHCIIOPTa».

Jns ynydwmenus noHumanus v 3Hanus L{YP,
CBSI3aHHBIX C TPAHCIIOPTOM, OTAEN yCTOWYHBOIO
tpa"criopra EDK OOH B 2017 roxy mpoBén Tpu
CeMHHapa. OTH CEMHHaphl NO3BOJIMIM YYaCTHUKAM
cBs3ath pgoctikeHne LIYP ¢ HanmoHanbsHON TpaHc-
MTOPTHOM MOJUTHKOM, MOITyYUTh MHYOPMALHIO O CTa-
TUCTUYECKUX MHCTPYMEHTAX JUISl TOYHOTO M3MEPEHHUS
u MoHuTOprHTa peann3armu LIYP. B 2016 1 2021 ro-
Jnax OpuM ipoBeieHb! [T100apHbIe KOH(EPEHIIUH 1O
YCTOHYHMBOMY TPAHCIOPTY, TAKKE PETYJISPHO IPOBO-
JITCSI TEeMATH4ECKUe KOH(EpEeHIIMN U CeMUHAPBI.

ITocnenoBaresnbHOE U3MEPEHHUE, MOHUTOPUHT
LeneH, 3a1ad U MokasaTellell sBIseTcs OMHOU U3
OCHOBHBIX 33/1au pea3aliy MOBECTKH YCTOHUH-

! Transforming our world: the 2030 Agenda for Sustainable
Development. [DnexTponHslii pecypc]: https://sdgs.un.org/
2030agenda. Toctym 10.10.2022.

BOTO Pa3BUTHUSL. MUPOBBIM aKageMHYECKHM CO00-
mecTBoM B paMkax LIYP B Tpancnopre uccnenyror-
csl CeNIbCKUI TPAHCIIOPT U NOAXOABI K U3MEPECHUIO
JOCTYITHOCTH TPAHCIIOPTA B CENILCKOH MECTHOCTH
(Ha OCHOBaHUH JAHHBIX T€OMH(OPMAIIMOHHBIX CHC-
TeM), METOAWKHU pacyéra mokas3arelsieii Ha ypoBHE
CTpaHBI ¥ TOPOJa, JOCTYIIHOCTb TOPOJCKOH TpaHe-
HOPTHOH HH(PACTPYKTYPHI, KOMHIECTBEHHAS OL[CH-
Ka DKOJOTMYECKUX M COLMAILHBIX MOCIEICTBUMN
LIYP 9.1, ycToiunBOCTh MOPTOBOH HMHDPACTPYK-
TYpbI U JIpyTHe aKTyallbHble BOIPOCHI [3—12].

L]eny viccnenoBaHys — PACCMOTPETh HOCTYITHOCTD
nokazarenei Tpancrnopra 9.1.1. u 9.1.2. B LIYP 9 na
npuMepe cTpaH-ydacTHHKOB G20, a Taxke OLEHUTH
HOJHOTY JAHHBIX, IPEAOCTABIAEMbIX CTPAHAMU.

WudopmarimoHHO-sMIMpHYecKas 6a3za JOKIaxa
npencrasiena gaHHpMi E9K OOH u Poccerara. Memoo
UCCIEOBaHNs — 00pabOTKa SMITUPHYECKHUX [JAHHBIX,
CPaBHUTENBHBIN aHATN3 1 KJIACCH(UKALIVL.

PE3YNbTATbI
AHaJIu3 H3MepsieMbIX IoKa3aTesieii

ITYP 9 B yacTH TPaHCIIOPTA OTCIICKHUBACT JBa II0-
kaszaresst: 9.1.1 «Jlons ceabCKoro HaceneHus, MPOKH-
BAIOILIETO B IIPEZieNax 2 KM OT KPYIIOTOUYHOMN IOPOTTD
1 9.1.2 «OOBEMBI MTACCAKUPCKHIX U TPY30BBIX TIEPEBO-
30K, 110 BUziaM TpaHcropTa». baza garasix EOK OOH
He comepxut nHdopmaruu no nokasaremo 9.1.1. Ilo-
Kazarenb 9.1.2 oTcnexuBaercs o KaxJIoMy BULY T1e-
PeBo30K oTAenbHO. 1o cocTosHIo Ha OKTA0ps 2022 ro-
J1a JOCTYIIHBI CIIEAYIOIIHE JAHHBIE:!

(a) O6BEM rpy3011epeBO30K (FKENEC3HOAOPOIKHBIN
TPAHCIIOPT).

(b) O6BEM Tpy301IEepeBO30K (aBTOMOOUIIBHBIN
TPAHCIIOPT).

(c) O6BEM rpy3omepeBo30K (BHYTPEHHHH BOA-
HBII TPaHCIIOPT).

(d) O6BEM maccakMpPCKUX MEPEBO30K (JIETKOBBIC
aBTOMOOMIIH).

(e) O6BEM nmaccaKMPCKUX MEPEBO3OK (FKENE3HO-
JIOPOXKHBIH TPAHCIIOPT).

B 10 %€ Bpems1, ciioBaph TPaHCIOPTHOM CTaTHCTHKI
(Glossary for transport statistics), cocTaBIeHHBI B pe-
synsrare xoonepauuu ESK OOH, MesxktynaponHoro
TpaHcnoptHoro ¢opyma u EBpocrara conepyxur ompe-
JIeTICHHUs] MHOXKECTBA TIOKa3aTeNel 0 pasaeraM <oKe-
JIe3HOJOPOXKHBIE TIEPEBO3KH, AaBTOMOOIIBHBIN TpaHC-
HOPT, BHYTPEHHUI BOJHBII TPaHCIIOPT, MOPCKOM
TPaHCHOPT, BO3AYIIHbIN TpaHcropT» [14]. AHamu3z
OIHUCAHKS METaJAHHBIX TTOKA3bIBACT, YTO OCHOBHBIMH
MOCTABIIMKAMK JAaHHBIX SBILTIOTCS MexmyHaponHast
opranuzauus rpaxaaHckoit asuaun (MKAO); Mex-
JlyHaponHbIH TpancnopTHsIi popym (MT®); Epomneii-
ckasi skoHomuueckast komuccuss OOH (EDK OOH);
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Kondepenuus OOH no Toprosine u pazsutito (FOHK-
TAJT) [2]. Anst nerneit MOHUTOpUHTa 00bEMa IaccaXup-
CKUX U TPY30BBIX IIEPEBO30K JaHHBIE O MACCAKHUPO-
KIJIOMETPAaX JOJDKHBI PACTIPEIETSTECS MEKITY aBHALH-
OHHBIM, aBTOMOOMJIHEIM (C pa30MBKON Ha JIETKOBBIC
ABTOMOOWJIH, aBTOOYCHI M MOTOLIMKJIBI) U JKEJIE3HO0-
POKHBIM TPAHCHIOPTOM, @ TOHHO-KIJIOMETPBI — MEXITY
ABHAIOHHBIM, aBTOMOOMIIEHBIM, JKENE3HOAOPOXKHBIM
W BHYTPEHHUM BOJHBLIM TPAHCIIOPTOM.

CoracHo Temarnueckomy 003opy [Tonurraeckoro
(hopyma BBICOKOTO YPOBHS II0 YCTOIYHUBOMY Pa3BUTUIO
(High-level Political Forum on sustainable development)
012017 rona “HBeCTULMY B UHPPACTPYKTYpPY U TEXHO-
JIOTUH, KOTOPBIE OHOBPEMEHHO CHIDKAIOT BPEMEHHBIE
1 TPYIOBBIE 3aTPaTh], COKPAIIAIOT BEIOPOCH! yIIeposa
¥ CO3/IAI0T pabo4mre MecCTa, SIBIISIFOTCS KITFOUYEBBIMH IS
noctkernst LIYP 9 [15]. Mb1 He paccmarprBaem JIpy-
rue Bubl HHOPACTPYKTYPhI B PaMKaX HAIIEro Hcclle-
JIOBaHMS, OOHAKO CTOUT OTMETHTh, YTO MHBECTHIUH
B HH(PACTPYKTYpPy B OOILEM, U B TPAHCIIOPT, B YaCTHO-
CTH, MMEIOT MOTEHIAN TS HOEP)KKY SKOHOMHUYE-
cxoro pocra. CyIIecTBYIOT 3HAYUTENbHbIC Pa3IHIUs
B JIOCTyTIe K HH(PACTPYKType, HAIPUMED, OKOJIO TPETH
HACENCHNS! MHpa He UMEeT KPYIIOTOANYHBIX IOPOL.
BornbIas yacTs 00Cy>KeHHi 1 HHALMATUB COCPEIOTO-
YeHbI Ha KpyMHOMacIITaOHoH nadpactpykrype. [Ipu
9TOM TPeOOBaHHAM HHPPACTPYKTYPHI «IIOCIETHEH
MIIN, HAIIPAMEP, COKPAIICHUIO HEPABEHCTBA MEXITY
TOPOZIOM M JIepeBHEH B IUIaHE KadecTBa U JOCTYIIA,
a TAaKXKE TOANCPIKKE MECTHBIX IPOAOBOJIBCTBECHHBIX
cHCTeM (B OTIIMUHUE OT YKPEIUICHHS HH(PACTPyKTYPHBIX
OCHOB IIPOJIOBOJILCTBEHHBIX IIETIO4YeK, OPUEHTHPOBAH-
HBIX Ha KCIOPT WU KPYIHBIE TOPOJCKHE PHIHKN),
yZemseTcsl OrpaHMYeHHOe BHAMAHHE. DTOT HePeKoC
TakoKe TMOATBEPIKAACTCS. OTCYTCTBHEM JIAHHBIX T1O T10-
kazarenmo 9.1.1 «Jlons cenpckoro HaceIeHus], TTPOXKH-
BAIOILIETO B Ipeziesiax 2 KM OT KPYIJIOTOIUIHOM JOPOT .

B Hay4HOM COOOIIECTBE BOIPOC M3MEPEHHS IIOKa-
3arernst 9.1.1 nccnenyercst mocrarouHo gaBHO. Cam
TI0KAa3aTesIb [0 JIOCTYITHOCTH B 2 KM ObL1 ripuHsT B LIYP
Ha OCHOBE TIOKazarens, paspadorantoro B 2006 romxy
BcemupHBIM OaHKOM.

JInkBupanus MHGPACTPYKTYPHBIX JUCIPOIOPIIHIL
notrpe0yeT 3HAYMTEIbHBIX MHBeCTHIMIL. [10 TaHHBIM
WHCTHUTYTa MaKKuH3M, ro0ainbHBIi HHOpa-
CTPYKTYPHBIH pa3pbIB B MHBeCTULIAX 10 2035 roza Bo
BCEM MHpE OIICHMBAETCS B pazMepe 5,5 TPULIHOHOB
nostapoB CIIIA 6e3 yuéra TOMOMHUTEIbHBIX HHBECTH-
LM, HeoOXOmMMMBIX 1151 peannzaiuu L[YP [16]. B cBs-
31 C 3TUM OCOOCHHO BaXKHO Pa3paboTaTh U BHEJPUTDH
(hMHAHCOBBIC MHCTPYMEHTBI JUIS YIIPaBJICHUS U HHBE-
CTHPOBaHMS B MH(PACTPYKTYPHBIE IIPOEKTHI, 4 TAKXKE
OTCIeKMBaHKA 3(PPEKTUBHOCTH UX HCIIONB30BAHHSL.
Oco0oe BHUMaHHE HEOOXOAMMO YIEIHUTh MOCIIeN0Ba-
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TEJILHOCTH MHBECTULIUH, YTOOBI MAKCUMAJIBHO S dek-
THBHO HCIIOJIb30BATh OrPAHUYCHHBIC TOCYJAPCTBCHHBIC
PECYPChI M OTKPBITH HOBBIC BOSMOKHOCTH [UTS y4acTHsI
YaCTHOTO CEKTOpA B 3alOJIHEHHH 1PoOesoB. YacTHsIi
CEKTOp Yepe3 XOpOLIO CTPYKTYPHPOBAHHBIC TOCYIap-
CTBCHHO-4YAaCTHBIC HapTHépCTBa MOXKET O6eCHe‘II/ITL
BaKHBIN BKJIaJl B (JUHAHCUPOBAHKE HH(PACTPYKTYPBI.
O0ecredeHre 3aIMThI O0IECTBEHHBIX HHTEPECOB IIPH
JIOCTIDKEHHH LIeJIeH PasBUTHS TPEOYeT IPHCTAIEHOTO
BHUMAHYSL. YCHJIHS B 3TOM HAIPABICHUH MOTYT ObITh
TIOAACPIKaHbl UCIIOJIB30BAHUEM COOTBETCTBYHOIIUX
CTaH/ApTOB, BKIIIOYAs CTAHJAPTHI 110 IIPOBEACHHIO
HPEAIPOESKTHOTO aHAJIM3a HHBECTHIIHOHHBIX IIPOCKTOB
[0 TPAHCIOPTHOI HHPPACTPYKTYpPE, HPOBEACHHIO
HOCTIPOCKTHOH OLICHKH PeaTH30BAHHBIX HH(PPACTPYK-
TYPHBIX NIPOCKTOB, & TAKXKE CTAHAAPTHI 110 HEPAPXUU
TIOKa3aTeNel TpaHCIIOPTHOH HH(PaCTPyKTypEI 1O BH-
JIaM TPaHCIIOpTa.

C y4€TOM BXHOCTH OTCIIEKUBAHMS 0OBEMA ITac-
CaXHPCKUX ¥ TPY30BBIX MEPEBO30K MO BCEM BHIAM
TPAHCIIOPTA, A TAKKE KPUTUIHOCTH BOIPOCA HHBECTH-
1yt B HHGPACTPYKTYpPY, MPEAIaraeM pacCMOTPETh
BO3MOJKHOCTB!

1. lo6aBuTh B rokaszarenu 9.1.2:

* OOBEM Ipy30MepeBO30K (MOPCKOW TPAHCIIOPT).

* OOBEM Irpy3011epeBO30K (BO3MYLIHBII TPAHCIIOPT).

* O0BEM HACCAKUPCKUX NEPEBO30K (BHYTPEHHMUI
BOJIHBII TPAHCIIOPT).

* O0BEM MaccaKUPCKUX IEPEeBO30K (MOPCKOH
TPAHCIIOPT).

* O0BEM MaccaXKUPCKUX MEPEBO30K (BO3MYIIHBIH
TPAHCIIOPT).

2. BBectH IOMONHUTENBHBIN [T0Ka3aTesb (Hanpu-
Mep, 9.1.3) «0OBEM MHBECTHIIMI B UHPPACTPYKTYPY 11O
BHJIaM TPAHCIIOPTA»:

* O0BEM MHBECTHIIMI B HHPPACTPYKTYpy (3Kenes-
HOJIOPOYKHBIN TPAHCIIOPT).

* OOBEM MHBECTHIMI B UHPPACTPYKTYPY (aBTOMO-
OUIIbHBIN TPAHCTIOPT).

* OOBEM MHBECTHIINIA B THGPACTPYKTYpPY (BHYTPEH-
HUH BOJHBII TPaHCIIOPT).

* O0bEM HHBECTHIINI B MHPACTPYKTYpY (MOPCKOIM
TPAHCIIOPT).

* O0bEM MHBECTHULIMI B UHPPACTPYKTYPY (BO3IMyIII-
HBIH TPaHCIIOPT).

Onpenenenne 3GPEKTHBHOCTH HCIOIb30BAHHS
MHBECTHULIMI B TPAHCTIOPTHYIO HH(PACTPYKTYPY SBIISI-
€TCsl KOMIUIEKCHOM METOI0JIOTMYECKOH 3a/iaueii U Mo-
KET OBITh UCCIIEIOBAHO B JAJIBHEHIIIEM.

AHAJIH3 10CTYIHOCTH JAHHBIX

B 6a3e maHHBIX IOKa3aTenei no peanusanuu L[YP
EBK OOH mnpencrasnens! JaHHble 0 56 cTpaHaM.
B cmucke 43 ctpaH B 6a3e OTCYTCTBYIOT yYaCTHUKH

CapruHa A. B., CenoBa H. B. OTcnexxuBaHue AOCTYNMHOCTU Noka3aTeneun

no LIYP 9.1 no TpaHcrnopTHOM MHPACTPYKType Ha NpuMepe cTpaH-y4yacTHukoB G20




G20: Aprentuna, Ascrpanus, bpasunus, Unaus,
Wunonesns, Kuraii, Mexcuka, CaynoBckasi ApaBus,
IOAP, HOxmnast Kopest u Slmonus, mo octaabHBIM
CTpaHaM JIaHHbIE JOCTYIIHBI B Pa3JIM4HOI eTanusa-
uuu [1]. Tlo ABcrpanuu goctynHa nHdpopManus mno
BHJly TPAaHCIOpPTa IO I'PY30BBIM IEPEBO3KaM 3a
2014-2016 rr. 1 Mo MacCaKUPCKUM TIEPEBO3KaM 3a
1999-2016 no 2016 r. Ha oTaenbHOI IaTdGopme
OTYETHOCTH NIPABUTENLCTBA ABCTPAIMH 110 N10OKa3a-
termsiM LIYP (Australian Government’s Reporting
Platform on the SDG Indicators) [17].

MbI npoaHaIM3upOBaNIU HAIWYUE JAHHBIX 110
niokazarersiM 9.1.2 3220162020 rr. (gaxusie o 2021
1 2022 IT. Ha MOMEHT HalMCaHUs CTaThH OTCYTCTBO-
Bayi) 1o 32 crpanam. B tabn. 1 npencrasnena no-
CTYIHOCTb M IOJHOTA JAHHBIX [0 OTCJIEKUBACMBIM
TIOKA3aTeNsIM B pa3pese KaxJo0i u3 crpaH. JJononHu-
TeJIbHOE U3y4yeHHe JaHHbIX 110 Poccuiickoii ®enepa-
uy 1 Manere mokasao, 9To 1o ManbTe JaHHBIX HeT
n3HavanpHO (¢ 2000 r., xorga Hauancs cOop), o
Poccuiickoit ®enepanun 1aHHbIE B pa3InYHOM TOJ-
HoTe ecTh 3a nepuor ¢ 2000 mo 2013 rr., HaunHas
¢ 2014 roga naHHbBIE OTCYTCTBYIOT.

Ha ocHOBaHMY NMEIOIIUXCS JaHHBIX MBI PACCUH-
TaJIM HHAEKC MOJIHOTHI IaHHBIX JULS KaXIOH CTPaHEI
1o nokasaressm LIYP 9.1.2 u crpynnuposaitu pesyib-
TaThI 110 IIATU IpynmaM (Tad. 2).

Ilonnbie mannbie ecTh Mo XopBaTtuw, Yexuw,
Ounnanauu, @panuun, Benrpun; no Uramuum orcyt-
CTBYIOT JaHHBIE IO 00BEMY I'Py30IEePEBO30K (BHY-
TPEHHUH BOHBIH TpaHCIopT) 32 2021 . DTH CTpaHEI
otHeceHsl k ['pynme 1. B rpynme 2 y Bcex crpan,
kpome ['epmannu u JIaTBuM OTCYyTCTBYIOT JaHHBIE IO
00BEMY MACCHKUPCKUX MEPEBO30K (JIETKOBEIE aBTO-
Mo6uinn). ITo JIaTBHUM OTCYTCTBYIOT JaHHEIE IIO
00bEMY Ipy30NEpPEeBO30K BHYTPEHHUM BOIHBIM
TPaHCIOPTOM; OJIHAKO, 110 MaTepuanam Komurera o
BHyTpeHHeMy TpaHcropty EQK OOH or 28 urons
2003 Ha mIECTHAECAT MATOH CecCUH ObLIT MOTHST
Bormpoc o npoekte « TpansutHslii myTs [ayrasa (3a-
nanHas J{una)-/{Henp», coenunsroniem banruiickoe
n Yépuoe mops [18]. ITo cocrosnuto Ha 2022 T.
IPOEKT He ObLI MHUIMUPOBAH. DTO MO3BOJISAET HPe-
IIOJIOXKUTH, YTO BMECTO OTCYTCTBYIOIIUX JAHHBIX
JOJDKHBI CTOSATD HYIIH, YTO TI03BOJIMIIO ObI IEPEHECTH
JlarButo B I'pymmy 1 co 100 % npemocraBieHneM
JaHHbIX. OHaKO BBUY TOTO, YTO OCHOBOM IS aHa-
JIM3a SIBIISICTCS CTaTUCTHYeCKast MHpopMarus n3 6a3
nmaaaeix EDK OOH, MBI He cunTaeM IpaBHIBHBIM
NIEPEHOCUTh CTPaHy B APYTylo rpymmy. Bo3moxkHo,
CTOUT BHECTH JIOMOJIHUTENIbHbIE METOIUYECKUE T10-
SICHEHUSI K OIIMCAaHUIO METa/IaHHBIX, HA IPEJIMET TOTO,
KaK OTOOpa)kaThb JAaHHBIE, €CIU OHHM HENPHMEHHMEI
K CTpaHe.

OTenbHO OCTAHOBUMCSI Ha IOKa3arese 00béMa
MACCAKUPCKUX TIEPEBO30K JIETKOBBIMH aBTOMOOHJIS-
MU ([TACCAKUPCKUE MEPEBO3KU 110 HAI[HOHAIBHOU
TEPPUTOPHH JIETKOBBIMU aBTOMOOHMIISIMH, 3aperu-
CTPUPOBAHHBIMH B OTYHMTBIBAIOILICHCS CTpaHE), U3-
MEpPSEMOM B IACCAKHUPO-KWIOMETPAX Ha JETKOBOH
aBroMoOmib [1]. M3 32 cTpaH BoceMb UMEIOT ya-
CTHYHBIE ¥ BOCEMb IIOJIHBIE JaHHBIE, 10 16 cTpanam
uHpOpMAaLIU OTCYTCTBYET. Takoe 3HAYUTEIbHOE
OTCYTCTBHE IAHHBIX MOJKET OBITh CBSI32HO C 0COOCH-
HOCTSIMU cOOpa JaHHBIX Ha HALIMOHAJIBHOM YPOBHE:!
JTAaHHBIE MOTYT OBITh JTM0O HEMOJHBIE, JTUO0 OTCYT-
CTBOBATh B CHCTEMAax CTaTUCTUYECKOTO yu&€Ta CTpaH.

AHaJIU3 JOCTYIHHOCTH JAHHBIX
no Poccuiickoii ®egepanuu

o Poccwuiickoii Deneparmu nanusie B 6aze EQK
OOH ¢ 2014 rona orcytctBytot. [Ipu 3TOM HaHHBIE
0 TIEPEeBO3KaM PETyIIpHO MyOnukyioTess Poccra-
ToM. TakuM o06pa3oM, HECMOTpPS Ha HaJIWYUE JaH-
HBIX, OHH JIUOO HE aKTyalnu3UpyIoTCs (IOCIeTHUE
nannble 2013 roga Ha cTpanunax https://w3.unece.
org/SDG/en/Indicator?id=89 u ap.) winu He oToOpa-
skatores B 6aze qanHbx EDK OOH no LTYP, kotopast
B CBOIO o4epeib ceputaeTcst Ha 0asy nanHbeix UNECE
Transport Division Database. [Tpu sTom Ha nHbOp-
ManuoHHoM pecypce EQOK OOH copepxurcs o1-
CBhUIKa Ha HAIlMOHAJBHYIO IUIAT(GOPMY AAHHBIX II0
IIYP, xoTopast BeneT Ha COOTBETCTBYIONIYIO AHIJIO-
S3bIYHYI0 cTpanuiy Poccrara? [19].

Poccrar, Ha ocHoBanuu Pacnopsikenus Ipasu-
tenbcTBa Poccuiickoit denepanun ot 6 UIOHA
2017 roga Ne 1170-p, orBevaeT 3a opUIHATBHYIO
CTaTHUCTUYECKYI0 HH(OPMAIHUIO IO MOKA3aTeIsIM
noctxenust LIYP. B pasnene «llenn ycroiansoro
pasBuTus» Ha caiire Pocctara cogepxarcs obmue
ceenenus o L{YP, monpoOHEIi nepedeHs mokas3aTe-
el ¢ aKTyalbHBIM CTaTyCOM UX pa3padOTKU U Me-
TaJaHHBIC.

B yactu peanusanuu u Monutopusra LIYP 9
JIOCTYTIHBI AEBATH MoKa3arenei [20]:

1. I'py300060poT mo BHAAM TpaHCIOPTA,
MIIpA T*KM (TI0 BCEM BUJIaM TPAHCIIOPTA, OTAEIHHO
10 aBTOMOOIIEHOMY, JKEJIE3HOIOPOKHOMY, BHY TPEH-
HEMY BOJHOMY, MOPCKOMY, BO3[YILIHOMY, TPyOOIpO-
BOZHOMY).

2. TTaccaxupooOopoT Mo BHIAM TPaHCIOPTa
00IIIEero MOIb30BaHMUS, MIP]] TACCAXKUPO-KM.

3. IINOTHOCTB XeNe3HONOPOXKHBIX ITyTeH 00IIero
nonp3oBankst Ha 10000 kM? TepprTOpHH, KM (110 BCEM
BHZIaM TPAHCIIOPTA, OTIENBHO I10 JKEJIE3HOIOPOXKHOMY,

2 [DnexTpoHHBII pecypc]: https://eng.rosstat.gov.ru/sdg.
Jocryn 13.03.2023.
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11’
riff 5
JocTynHocTh 1 moJiHOTa JaHHBIX ¢ 2016 roga Ha caiite

9.1.2 — OOBEM TIEPEBO30K IPY30B KENCHONOPOKHBIM TPAHCTIOPTOM, T*kM | 9.1.2 — OBBEM NEepeBO30K TPy30B ABTOMOOMIIBHBIM TPAHCTIOPTOM, T*KM
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
2160 2592 2743 2911 3279 11337 11833 12635 12477 12254
15619 15843 16564 16180 15251 50315 44274 41073 39059 56090
9455 10362 11175 10270 10138 26852 27977 28413 28847 29705
34761 35655 34061 33671 31559 157894 170355 171495 173846 170015
10528 11053 10584 10625 11595 40006 39687 37948 36951 32223
22394 22335 22070 21309 20750 112639 112949 124915 137986 133255
112553 119883 122728 122805 108405 315769 313143 316766 311869 304610
13790 15414 16885 16181 15865 30974 39099 43590 53117 55292
21361 22256 21996 21736 20498 18091 18400 18594 18905 18732
6641 6467 7026 7018 6665 67785 67532 68906 68336 67592
50650 54797 59388 54584 51096 290749 335220 315874 348952 354926
17053 17167 17206 16872 15212 159555 158410 163764 165499 145520
3434 3931 3824 3902 4503 35402 35185 27002 20614 32566
15873 15014 17859 15019 7979 14227 14972 14997 14965 13705
13535 13782 13076 13312 12291 48175 54704 58761 61041 55026
9111 8486 8691 8480 7268 36106 35362 35590 33888 31591
Tanns 2574 2653 2594 2524 2450 15956 15515 14989 14991 14685
IIBeuus 21406 21838 23358 22717 22094 42685 41848 43474 42601 43183
Typunst 11010 11851 13734 . 15571 253139 262739 . 4. 272913
opryranmus 2774 2751 2765 2478 2402 34684 34073 32676 31087 24402
. 2340 2325 2595 2155 1729 6717 6189 5783 4794 4281
e 4360 5128 5151 5292 4726 18714 20814 22225 . 22662
10550 10418 10650 10710 8920 216993 231105 238991 249555 242265
395889 423664 448319 451277 420233 294716 299858 269285
102 100 88 72 . 11564 11759 11537 12403 11383
35579 34219 32684 34829 34506
254 358 408 490 . 20903
2326216 2445138
703 828 892 858 709
Maubra
Poccuiickas
Denepauus

Hcrounnk: cocTaBieHo aBTopamMu Ha ocHoBaHuH AaHHBIX EOK OOH [1].
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EJQK OOH no orciaexuBaemMbiM nokazaressim IIYP 9.1.2

Taoauna 1

9.1.2 — OObEM IepeBO30K IPY30B (BHYTPEHHMIT 9.1.2 — OOBEM I1EPEeBO30OK NACCAKUPOB JIETKOBBIM 9.1.2 — OOBEM I1ePEeBO30K I1aCCAKUPOB
BOJHBII TPAHCIIOPT), T*KM QABTOTPAHCIIOPTOM, MITH I1ACC*KM JKEJIE3HOOPOKHBIM TPAHCIIOPTOM, MIIH [IACC*KM
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
836 813 678 835 903 26181 26189 25594 25372 20215 836 745 756 734 449
36 25 23 32 18 72255 74327 77971 81179 68936 8843 9498 10286 10931 6665
103 120 120 122 127 57006 66607 66800 66800 64100 3868 4271 4535 4924 2820
8135 7311 7089 7855 6806 783085 | 789372 | 786793 | 779810 | 629846 | 91832 95024 91818 96540 56606
1976 1992 1608 2120 1998 57354 60645 63947 67034 63921 7653 7731 7770 7752 4854
67 61 74 69 704542 | 744919 | 722894 | 732429 | 488299 | 52178 53231 55493 56586 22269
54347 55518 46901 50919 46338 | 952332 | 922738 | 921900 | 899577 | 809319 | 94197 95530 98161
0 0 0 0 0 25854 31361 30119 280 315 354 359 237
1962 2022 1489 1715 1606 80444 81795 12578 12657 13205 13350 7417
49399 48998 47244 47581 45184 138700 18531 18438 18895 19353 9164
105 108 119 84 7 213318 19175 20318 21043 22055 12487
108 99 93 187 87 667526 68010 68912 69706 1978 25074
5471 5280 4858 5867 6256 1458 1438 1479 1524 1119
13899 14979 15257 15501 14775 584 596 624 643 413
13153 12517 12261 13957 13638 4988 5664 5577 5906 3720
903 933 778 937 834 3595 3873 3915 4093 2180
58781 59736 60417 . 58226 6119 6061 5939 5913 3755
e 12800 13331 13547 14617 8129
213853 . 229439 | 240517 | 215296 4325 4567 5560 14259 8297
4146 4391 4487 4964 2552
316 366 417 392 263
10213 680 650 656 698 397
26532 27381 28442 28847 12060
1409 1561 2055 1729 235
2173 2306 2598 2704
10331 11098 11357 7819 7388
1192 1112 1104 1253 640
445280 35828 33259 31963 32483
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Taoauua 2
I'pynnupoBka cTpaH M0 HHAEKCY MOJHOTHI JaHHbIX ¢ 2016 rona B 6aze EOK OOH

T'pynma Crpansl Mupexc Kon-o
JIOCTYIIHOCTH | OTCYTCTBYIOLIMX
JIAHHBIX, %o Tnokazareneit

1 Xopsarust, Yexust, Ounnsuaus, @panuus, Benrpus, Mramms 96-100 0

2 I'epmanus, JlarBus, ABctpust, Hunepnaunel, ITonbura, Bennko6puranus, bonrapus, | 80-95 1

Jlareus, Pymbinus, CrioBakus

3 JHauns, HIsenus, Typuus, Dcronnst, Cnosenns, Mcnaunus, [Topryranus 60-79 2

4 Kanana, Mpnanaus, bensrus, I'penns, CIIA, Kunp, JltokcemOypr 20-59 3

5 Mansra, Poccuiickas ®enepanust 0 5

HcrouHuk: cocraBiieHO aBTOpaMH Ha ocHoBaHuM AaHHbIX EDK OOH [1].

MOPCKOMY, BHYTPEHHEMY BOIHOMY, BO3IYIIHOMY, IIO
TIepeBO3KaM aBTOOyCaMu, TpaMBasMH, TPOJLIeHOyca-
MH, METPO).

4. IT1OTHOCTh AaBTOMOOMIJIBHBIX JOPOT OOIIEro
0JIb30BaHMsS € TBEPABIM MOKphITHeM Ha 1000 xm?
TEPPUTOPHUH, KM.

5. Jlost aBTOMOOMIIBHBIX OPOT PETHOHAIBHOTO
3Ha4YEHHsI, COOTBETCTBYIOIINX HOPMATHUBHBIM Tpe-
6oBanmsIM, % (He panee 2024 roma MIaHHPYETCS
YTOYHHTH NOKA3aTeNb, KaK «J0JI1 aBTOMOOMIBHBIX
JIOPOT PETHOHATBHOTO 3HAYEHNUS], BXOIAIINX B OLIOP-
HYIO CETb...»).

6. J1o151 aBTOMOOMITBHBIX TOPOT PETHOHAIBHOTO
WM MEXMYHUIUIAIHOTO 3HAYEHUS, COOTBET-
CTBYIOIMX HOPMaTHUBHBIM TPEOOBAHUSM.

7. Obuas npoTsHKEHHOCTh aBTOMOOMIIBHBIX
JOpOT MECTHOTO 3HAYCHUSL.

8. Jlonst aBTOMOOHIBHBIX IOPOT MECTHOTO 3HA-
YeHHs1, COOTBETCTBYIOLINX HOPMAaTUBHBIM TpeOoBa-
HUSM.

9. NHpuekc xauecTBa TPaHCIOPTHOW HH(pa-
CTPYKTYpHI K ypoBHI0 2017 rona.

He panee anpenst 2023 ropa 0’knaanoch Hauao
ITyONUKAIUY JaHHBIX €Il [0 OTHOMY IOKa3aTellio:
«Jlo7s1 TPAaHCHOPTHBIX CPEICTB B TOPOICKUX aIvIo-
Mepanuax (aBToOyCHI, TpaMBau, TPOJIEHOYCHI,
TIPUTOPOIHBIH KEeNEe3HOAOPOKHBIN MOJABUKHON CO-
CTaB), OOHOBICHHBIX B paMKax (heaeparbHOTO
npoekTa «MoaepHU3anus MacCaKHPCKOro TPaHC-
IIOpTa B TOPOACKUX aroOMEepalusaxy» U MMEIOLINX
CPOK 9KCIUTyaTalluy He CTapIle HOPMaTHBHOTOY.

Tloka3aresu 1o rpy30000pOTY U HACCAKUPOOOO-
POTY IO BUAAM TPAHCIOPTA COACPXKAT JaHHEIE
¢ 2010 mo 2021 rr. Takum 00pa3oM, JaHHBIE €CTh
B cucteMe Poccrara, HO OTCYTCTBYIOT B 0a3e JaHHBIX
EDK OOH.

Crenyer OTMETUTb, YTO IIEpeueHb [10Ka3aTeleH,
yuuThIBaeMBIX B Poccun, ropasno mmpe opuimans-
Horo crucka OOH u conmepxut 6oree AeTaNbHYIO
CTaTUCTHYECKYIO HH(DOPMALIHIO II0 KEIe3HOIOPOK-
HBIM IIyTSIM M aBTOMOOWJIBHBIM JIOPOTaM, a TaKoKe
HHJIEKC KaueCTBa TPAHCIIOPTHOH HH(PACTPYKTYpHL,
paccunteiBaeMbIii ¢ 2018 1.

Mwup TpaHcnopTa.

PE3YNbTATbI

Hcnone3yemble sl OTCIICKUBAHUS BBITOTHCHHUS
ITYP 9.1 nokazarem ESK OOH sBistr0TCS HEMOTHBIMU.
Hx 1enecooOpa3HO pacIIMpUTh, YTOOBI OXBATHTH BCE
BHJIbI TPAHCIIOPTA, a TAKXKE TOMONHHUTH TOKA3aTCIIMU
00bEMa HHBECTULIMI B MH(PAaCTPyKTYpY 110 BUITY TpaHC-
nopra. MbI npejiaraeM pacIMpHTh CIHCOK CIIEIy0-
IMMH JIECSITHEO [IOKA3ATeISIMHU:

1. 9.1.2 OOBéM Tpy30mEepeBO30K (MOPCKOIt TpaHC-
TI0pT).

2. 9.1.2 O6BéM rpy3onepeBo30K (BO3IYIIHbIH
TPaHCHOPT).

3. 9.1.2 O0béM maccaXxupcKHX MEepeBO30K (BHY-
TPEHHWI BOJHBIN TPAHCIIOPT).

4.9.1.2 O6BEM MacCaKUPCKIX MEPEBO30K (MOPCKOI
TPaHCHOPT).

5.9.1.2 O0BEM naccaKUPCKHX MEPEBO30K (BO3IYII-
HBII TPAHCTIOPT).

6.9.1.3 (a) O6béM nHBeCTULINI B HHPACTPYKTYpY
(KeNe3HOIOPOXKHBIH TPAHCIIOPT).

7.9.1.3 (b) O6BEM MHBECTHIIMI B HHPPACTPYKTYPY
(aBTOMOOMIIBHBI TPAHCTIOPT).

8.9.1.3 (c) O6béM nHBeCTHLINI B HHpACTpYKTYpY
(BHYTpEeHHHUI1 BOJHBIH TPaHCIIOPT).

9.9.1.3 (d) O6EM MHBeCTHIMIA B HHPPACTPYKTYPY
(MOpCKOI TPaHCIIOPT).

10.9.1.3 (e) OOBEM MHBECTHLINI B UHPPACTPYKTYPY
(BO3IYILHBIH TPAHCIIOPT).

OrcyrerBue nanHbIX B 6a3e EOK OOH He o3Hava-
€T, 4TO0 CTpaHa He PaCCYMTHIBACT YKa3aHHBIC [IOKA3aTe-
1. Ha iprmvepe Poccniickoit deneparyv Mbl mokazanmy,
YTO JAHHBIE PUCYTCTBYIOT B HALMOHAIBHOM CTATHCTH-
YeCKOH OTYETHOCTH, IPUUYEM B Oojee pa3BEPHYTOM
BapuaHTe. He HCKITFoueHO, YTO TaKasi CUTYaLHsl IPUCY T-
CTBYET H B OTHOLICHUH Psifid APYTUX CTPaH.

3AKNKOYEHUE

HenocrarouHoe pa3BuTHe TpaHCIOpTa MPUBOAUT
K TOBBIIIEHHUIO TOPIOBBIX M3IEPIKEK, CHIDKEHHIO KOH-
KYPEHTOCTIOCOOHOCTH 9KCIIOPTA U IPUBIICKATEIEHOCTH
CTpaHbI I MHBECTUIMH. Pa3BHBaTh KauyeCTBEHHYIO,

HaA&KHYI0, YCTOWUMBYIO M CTOMKYFO HHPPaCTPYKTypy
HEBO3MOYKHO 0€3 OTCIIe)KIBAHIS TTOKa3aTeeil 1o BceM

CapruHa A. B., CenoBa H. B. OTcnexxuBaHue AOCTYNMHOCTU Noka3aTeneun
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BHJIaM TPAHCIOPTA U OLEHKH 00hEMa MHBECTUIHIA

B TPAHCTIOPTHYIO HHPpacTpyKTypy. KomidecTso moka-
3arenei, orcnekuBaeMbIx B 0aze ESK OOH o I[YP 9

HEI0CTaTO4HO U €ro He0OXOAMMO pacimpuTh. Kaxnas
CTpaHa MOXET IPUHIMATH PEILIEHNE, BKITIOYATh W HET
TIOKA3aTeNIy Ha YPOBHE CTPaHbI U IEPEJIaBATh JIA 110 HUM
JIAHHBIE, OJIHAKO HEIMOJHOTA JAHHBIX HE MO3BOJISIET
OLICHUBATh CPABHUTEIIBHYIO TMHAMUKY TI0 pea3aliy
TIOCTABJIEHHBIX LieTIeH 1 3aad.

Pacimpenue u yHu(bHKaIus okasaresnei st Bcex
CTpaH jacT Gonee 4€Tkoe MOHUMAHUE IO IPOrpeccy
B YaCTU peajIn3aly NOCTAaBICHHBIX 1eNIeH U 3a/1a4 10
KaXJI0My BHJy TPaHCIOpPTA, & TAKXKE MPETOCTaBUT
CPaBHUTENBHYIO OCHOBY Ul NMPHUHATUS PEIICHUN
B YacTH NPHOPHUTETHBIX HANpaBiIeHUI WHBECTULIMH

B TPAHCTIOPTHYIO MHPacTpyKTYpY.
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3nyapn LXOBPEBOB

AHHOTALMA

AkmyanbHocms npobniem 6e3onacHocmu NPUMEHSIEMO20
8 20podckom xo3slicmee WUPOKO20 cnekmpa npomuso2oonéd-
HbIX Mamepuasnos U XUMUYeCKUX aHmu2ononéOHbIX peaceHmos
npedonpedeneHa psdoM achekmos U (hakmopos, Cesi3aHHbIX
C HezamugHbIM 8030elicmeuem aHMu2010éAHol NPOOyKUUU Ha
npupodHyto cpedy, umywecmso u 39oposbe 2paxdaH, eé Hedo-
cmamoyHol 3¢hhekmuUsHOCMbIO 8 niaHe 0becneyeHus mpaHc-
nopmHol 6esonacHocmu, npedynpex0eHueM NpuyuH, ycrnogul
803HUKHOBEHUSI MPaHCNOPMHbIX agapudl, POCMOM mpagmamuama
HaceneHus 8 3uMHUl nepuod.

Llenbto uccrnedosaHusi NOCIYKUIO U3yYeHUe 803MOXHOCMU
NpUMEeHeHUs npakmuYecKu HeonacHbIX Onsi oKpyxatouiell cpedbl
30/10W1aK08bIX CMecell COBMECMHO C OpaaHUYecKuMu dobaskamu
U3 pacmumenbHbIX 0mxo008 8 Kayecmee KOMNIIEKCHbIX aHMUu20-
nonédHbix Mamepuasnos. OCHOBHbIMU 3a0ayamu pabomb onpe-
OeneHbl: cpasHUMENbHbIU aHanu3 aghgpekmugHocmu u besonac-
HOCMU UCNOTb3yeMbIX NPOMUu8o20nonédHsIX Mamepuaros, 060c-
HOBaHUE 803MOXHOCMU 3aMeHb! Ha 30/10WaKo80e 8MOPUYHOE

Mup Tparcropra. 2023. T. 21. Ne 1 (104). C. 110-116

HoBble noaxoab! K NOBbLIWEHNIO 3aLWMULLEHHOCTH
ropoAcKoW cpeabl OT TPAHCMOPTHLIX aBapUi Ha OCHOBE
Ucnonb3o0BaHuA 6e3onacHbIX MaTepuanos

Doyapo Cmanucnasosuy L[xoepetos

Llenmp @I'BY BHUH I'O YC (DL]) MUC Poccuu, Mocksa, Poccus.
b4 rebrovstanislav@rambler.ru.

CbipbE, OUeHKa crioxugwelics cumyayuu ¢ obpaujeHuem 3010-
LWnakoebix 0mxodos, MexHUYECKol 803MOXHOCMbIO, IKOMO2UYeE-
cKoli donycmumMocme0, 3KOHOMUYECKOU Le1ecoobpasHOCMbIO UX
NOBMOPHO20 NPUMEHEHUS 8 0603HaYEeHHOM Ka4ecmae Ha 0bbek-
max OopOXHO-MPaHCNOPMHOU UHGDpacmpyKmypbI.
[Jocmuzaembimu pe3ynbmamamu nposedéHHoeo uccredosa-
HUSI CATyXam: CHUXeHUEe MeXHOCHEPHOL Hazpy3Ku Ha NPUPOOHYH0
cpedy, npedynpexdeHue 8cex 8U008 HezamueHo20 803delicmeust
Ha 300p0Bbe 2pax0aH, UX IUYHOE UMYWECMB0, 3aMeHa UEeHHO20
npUPoOHO20 Chipbs — 8MOPUYHBIM, NpedynpexdeHue 803HUKHO-
8EHUS MPaHCNOPMHbIX agapull U C8A3aHHbIX C HUMU Ype3sbIdali-
HbIX cUmyayuli mexHo2eHHo20 Xxapakmepa. [1o umozam uccredo-
8aHUs nNfaHUpyemcs nposecmu HamypHble uccredogaHus
U, 8 Criy4yae NomyyeHus NOMOXUMEbHbIX pe3yibmamos, onpede-
nsrowux 6e3onacHocmb U pesynbmamusHOCMb UCNOb308aHUS
HO08020 Npomugo20101é0H020 Mamepuana, 0gopmMums nameHm
Ha usobpemeHue ¢ OasbHeliwum HedpeHUeM UHHOBAUUOHHO2O
npednoxeHus 8 pasnuyHbIX peauoHax Poccutickol ®edepayuu.

Knroyesb e criosa: skornoauyeckas 6e3onacHocmb, MpaHCNOPMHbIe a6apuLl, NPOMUB020M0NEAHbIL Mamepuan, XUMUYECKUL peazeHm,
30/10WNaK08bIE OMX00bI U ChipbE, 20p00CKOE X03AUCMEO, PECYPCOCOEPEKEHUE, Ype3bldalble cumyayuu.

doi.org/10.30932/1992-3252-2023-21-1-13.
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BBEOEHUE

Ha 3nauutensHo#l yactu teppuropun Poc-
cuiickoii @enepary HanboJee CIOKHBIM B pa-
00Te 3KCIUTyaTaI[HOHHBIX OPTaHU3aLUI JOPOXK-
HO-TPaHCIIOPTHOW MH(PACTPYKTYPHI SABIACTCS
3UMHUU Tepuoj. YpoBeHb 0e30macHOTO IS
YYaCTHHKOB JTOPOKHOTO JIBIDKCHHUSI COCTOSIHUS
TIOKPBITHSA 3JIEMCHTOB YIMYHO-IOPOKHON CETH
(YAC): TpotyapoB, mpoe3xkel 4acTh aBTOIOPOT,
TTOA3EMHBIX U HA3EMHBIX IIEPEXO0B, METIEXO0 -
HBIX 30H B 3TOT IIEPUOJT ONPEEIISTIOTCS CIIEKTPOM
JIOPOXHBIX, HOTOAHO-KJIMMATHIECKHIX, CAHUTAp-
HO-TUTHEHUYECKHX, IKOJIOTHIECKHX, TPAHCIIOPT-
HBIX U TEXHOJIOTHYECKUX (PAKTOPOB.

OnmHOM M3 BaXXHEHIINX 3a1a4 00eCIIeyeHUs
TPaHCHOPTHOHN OE30ITIaCHOCTH, TPEAYTIPEK ACHHS
TPAHCTIOPTHBIX aBapHil M TpaBMaTH3Ma Hacele-
HUS CITY’KUT IOCTPOEHNE YETKO OPraHU30BaHHOM
7 3 (HeKTHBHO ymIpaBIsIeMON CHCTEMBI MEpO-
TIPUSATHN TI0 MOHUTOPHUHTY, TPOTHO3UPOBAHUIO,
MPEeTyNPERACHNIO, a TAKXKE CBOCBPEMEHHOU
JINKBUJIAIIUN 3UMHEH ckoib3kocTH Ha Y]IC,
BKITIOYAOIIEH B ce0s: MEXaHHYIECKYI0 YOOpPKY
CHETOBBIX MacC, TPUMEHEHUE TBEP/BIX MUHE-
palbHBIX MPOTHBOTOJOJEIHBIX MaTEPHAIOB
1 KUJKAX XUMHYICCKUX aHTHUTOJNOIETHBIX pe-
arcHTOB B KaueCTBE XMMUYECKOTO METO/A pa3-
pyuieHus npaa u caera [ 1-3].

MHoroneTHHI 0T€YeCTBEHHBIN U 3apyOek-
HBII ONBIT CBUICTEIBCTBYIOT O TOM, ITO XHMH-
YECKHE AHTHUTOJIOJNIEIHBIC PEAareHThl CIIyXaT
JOCTaTOYHO (P PEKTHBHBIM CPENICTBOM OOPHOBI
C 3UMHEH CKOJB3KOCTHIO, HO MX NMPHMEHEHHE
BIEYET 3a c000il HEOOXOAMMOCTE COOJTIONEHUS
pannoOHAIBHBIX TEXHOJIOTHIECKUX HOPM Pacxo-
na, 0e30TacHBIX KOHIIEHTPAIMA, TEXHUKH 0e3-
OTIaCHOCTH M OXPaHBbI TPyAa, KOHTPOJISI 1 MOHH-
TOPUHTA YPOBHS 3arpsi3HEHUS OKPY’XKaloIIeH
cpexnsl. [Ipu paboTe ¢ MOJOOHBIMI XUMUYIECKH
OTIaCHBIMH BEIIECTBAMH I'MTMEHHYECKIMH Tpe-
00BaHUAMH PETTIAMEHTHPOBAHO HATMINE CIICTIH-
aJbHOM ONIEXKIbl U CPENCTB MHIAUBUIYAIbHOU
3aIUTEHI 17183, KOXKH, OPTaHOB JBIXaHus [2—4].

HemanoBa>kHBIM OTpaHHIMBAIOIINM (DaKTO-
POM CITyXXHT HETaTHBHOE MEXaHUUECKOE, XUMH-
YEeCKOoe BO3ACICTBHE TAaKMX MaTepuaioB Ha
TIPUPOAHBIE OOBEKTHI M KOMIIOHEHTBI IPHPOTHON
CpeZbl: 3albUICHNE W BBIACICHUE B PA3HOH cTe-
TIEHN TOKCHUYHBIX COCTUHEHUH B aTMOC(EepHBIi
BO3/lyX, CMBIB U JaJIbHEHIIIEE TIONaJaHUE B T10-
BEPXHOCTHBIE, TIO/[3EMHBIC BOJOUCTOYHNKH, HA
TI0YBY, BO3/ICHCTBUE HA PACTUTEIIBHOCTb, )KHBOT-
HbI Mup. [10 pa3nuyHbIM 3KCIIEPTHBIM OLIEHKaM,
COZIEpXKaHUE XJIOPUIOB B IPUAOPOKHBIX CHETO-

BbIX Maccax npesbiaeT [1JIK Gonee yem B 25
pa3. ConeprkaHue XJIOPUCTOTO HATPHS B BOJHOM
cpene B untepsaie 100—200 Mr/ia mpuBOIUT
K THOenM HEKOTOPHIX BUJOB pacteHuit, 200—
500 Mr/im — HaceKOMBIX, MPECMBIKAOIINXCS,
Oonee 1 1/11— BOIHBIX OMOJIOTMYECKUX PECYPCOB.
3acosieHre BOJIbI M [TOYBBI SIBIISIETCSI CTPECCOBBIM
(axTopoM cpebl oOuTanus GIopsl. Jake oueHb
HU3KHE KOHIeHTparmu comeit (10—20 mr/im) oka-
3bIBAIOT HETaTUBHOE BIIMSHHE Ha KOPHEBYIO
cucteMy. B 3aBHCHMOCTH OT BBIHOCIIMBOCTHU
BUJIOB (MIOPBI 3aCOJIEHUE HApyILaeT METa0OIH3M
pacTeHuil, BIMsET Ha POCT, Pa3MHOXKEHHUE U pac-
CelIeHUe COOTBETCTBYIOIMX BUI0B. HerarnsHbie
(axTopbl 00pPa3yIOT yrpo3bl COCTOSHUIO IKOJIO-
rHYecKol 0e30I1aCHOCTH HACEIEHHBIX TEPPUTO-
pHid, 4TO, B CBOIO OYE€pE/Ib, AUKTYET HEOOXO/IH-
MOCTb BBLJICNICHHS AOTIOHUTENBHBIX (PHHAHCO-
BBIX 3aTpaT Ha MOHUTOPHHI, IPENYyIPEKICHUE,
JIMKBHUJIALIMIO ONTACHOTO BO3JICUCTBHS MPOTUBO-
TOJIONETHBIX MaTepHualioB [5; 6].

VYuuTBHIBasl CIIOKHUBLIYIOCS CUTYallUIO, B pa-
00Te ucclleI0BaHbl YKOJOTHYECKas JIOITYyCTH-
MOCTb, DKOHOMHUYECKAs 11eJIeC000pa3HOCTb,
TEXHUYECKasi BO3MOXKHOCTh 3aMEHBI IPUMEHsIe-
MBIX IPOTHBOTOJIONETHBIX MaTEPHAJIOB Ha MPO-
JIIyKThI TIEPEepaOOTKH 30JIOIIIAKOBBIX CMECEH,
00pa3yIoMnXCs TPY CKUTAHUU TBEPAOTO YTOJIb-
HOTO TOIUTMBA Ha TerutodiekrpocTanimsx (TIC),
TOII, B KOTEIbHBIX.

[pennaraemyto uziero UCIIOIb30BaHUS 30J10-
nutakoBbix otxon0B (3LI0) mis neneit obecme-
4yeHUs] 0€30MaCHOCTH JOPOKHO-TPAHCIIOPTHOU
UH(PaCTPYKTYpHI, IPEAYIPEKICHHS TPAHCIIOPT-
HBIX aBapPHH ITO3BOJISIET PEATU30BATH 3HAYUTEIb-
HbIH 006EM HakonuBImxcs 31O B xpaHuHax
SHEpreTUUecKuxX npeanpuarui. [To cocrosuuio
Ha 2017 rox xonmuuecTtBO HakomieHHbIX 31O
B Hallel cTpane gocturano 1,5 mupa ToHH, 3a-
HuMas wiomaau nopsaaka 28000 ra B Buje o1-
KPBITBIX 30JIOIUIAKOOTBAJIOB, CYIIECTBEHHBIM
00pa3zoM 3arpsi3HSIOLIMX BOAHBIE U 3€MEJIbHbIE
pecypcbl, arMoc(epHBIit BO3/1yX, OKPYIKAIOIIYIO
pacTUTeNbHOCTh. [IpH 3TOM MX €XKEroJHbIN BbI-
XOJI OIICHHMBAETCs IKCIepTaMH B Mpeaenax 22—
23 MJIH T, YTO Ja€T OCHOBAHHUE CJIENaTh BBIBOJ
00 aKTyaJbHOCTH TOBTOPHOTO HCIIOIb30BAHMS
9THX OTXOJIOB B IIEJISIX NPENYIPExkISHUsS Hera-
TUBHOTO BO3JIEHCTBHS Ha OKPYKAIOLIYIO CPELy.
O3HaueHHas Ipo0dieMa IMPoJ0JIKAET OCTaBaThCA
ONHOW M3 3J000JHEBHBIX B TOMJIHUBHO-
sHepreTndeckoM Komruiekce. CliokuBIIascs
CHUTYyalusl IPAKTUYECKH HE YITy4IIaeTcsi: TIOBTOp-
Hoe npuMmeHeHue 31O cocrtaBiuseTr okoio
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Pecypcoctepe-
HeHue,
coxpaneHye

NPUPOAHBIX
pecypcos

PeAyNPeXACHHE
HeraTmeBHoro
Bo3aelicTauA

MosblweHune
addekTBHOCT
paboTbl

WHHosa-

LMOHHbINA Ha OKpy»aroLlyto

cpeay
W obecnevenue
3KONOTMHECKOiA
6e3onacHocTh

no coaepKaHmio
Y/M4HO-
BOPOXHOIA ceTu

Mmatepuan

Obecnevenve
TPAHCTIOPTHO
6esonacHocTu.

MpeaynpexacHye

TpaBmaTusma

Puc. 1. lInaHupyembIii pe3ynsmam om eHedpeHusi UHHOBaYUU
[ebinonHeHo aemopom].

2,5 mutH ToHH B ro1 (He 60s1ee 10 % ot rogoBoro
KoJIMuecTBa ux obpaszosanus) [7-10; 13—15].

AHanu3 MHPOBOW MPAKTHKU MepepadoTKu
31O cBUIETENBCTBYET O HAIMYUH Pa3paboToK,
CBSI3aHHBIX C MPUMCHCHHEM 30JI0IIJIAKOBOTO
CBIPBSI B CTPOUTEIILHON HHIYCTPHHU, TOPOKHOM
xo3suctse [11-14], onHako cBeneHui 00 UCTIONb-
30BaHUU TAKOTO CHIPbS B PacCMaTpPUBaeMOM
(dhopmare He BBISBICHO.

B nonb3y 3KOHOMHUYECKO# 1enecoodpa3Ho-
CTH TpeAjaracMoi UEU BBICTYIIAET HE TOJIBKO
HU3Kasi CTOUMOCTD 30JI0IIJIAKOBOTO CHIPhS B Ka-
4eCTBE TOBapa. 3aMeHa TPAJUIHOHHOTO ChIPhS
Ha OCHOBE HEBO300OHOBJISIEMOTO 3araca IoJjes3-
HBIX HCKOTIa€MbIX BTOPUYHBIM ChIpbeM u3 31110
CIIOCOOCTBYET peanu3aliy CTpaTernyecKon
1EJIM YCTOMYUBOTO pa3BuThs Poccun Ha OCHOBE
MPUHIUIIOB PECYPCOCOCPESIKCHHUS U PAITHOHAIIb-
HOTO HMCIIOJIb30BAHUS IIPUPOTHBIX PECYPCOB.

Takum 00pa3oM, aKTyaJbHOCTh, HOBH3HA
U TpaKTHYEeCKas 3HAYUMOCTh IMPOBOJIUMOTO
UCCIIeJOBAHUs MpeoNpeielieHa ero uiaeen
1 3aMBICJIOM I10 peaH3alliy psa BaXHEHIINX
Hay4YHO-TIPaKTHYECKUX 3aaa4. [lmanupyemsbrit
pe3yyibTaT OT BHEJIPCHUS WHHOBAIIMOHHOTO
MaTepuaia MpeacTaBlieH Ha pa3paboTaHHOU
aBTopoM cxeme (puc. 1).

Matepuajbl 1 METOABI HCCIIETOBAHUS
Marepuanamu AjIs IPOBEICHHS HCCIIEN0Ba-
HUS MOCITYXKHJIA OMyOJIMKOBAHHBIC TPY/Ibl yué-
HBIX, CIICLIMAJIMCTOB, MCCIIeI0BaTeNeH B 00nacTH
TPaHCIOPTHOI! 6€30MaCHOCTH, Py PSR ACHHUS
TPAHCIOPTHBIX aBapuil, CBA3AHHBIX C HUMH
YPE3BBIYANHBIX CHTYAIUI TEXHOTEHHOTO XapaK-
Tepa, MPaKTHKH MPUMEHEHUS TBEPIBIX MHHE-
paJbHBIX MPOTHBOTONONENHBIX MATEPUAIOB
U XUMHYECKHAX AHTHTOJONETHBIX PEarcHTOB
[1-4], B chepe 0O6pabOTKH, TOBTOPHOTO HCIIONb-

Mwup TpaHcnopTa.

3oBanus 31O, oprannueckux BEIIECTB U3 pa-
CTUTEJILHOTO ChIPhs U 0TX0/0B [11-15], co0-
CTBCHHBIC PE3YJIbTaThl UCCIICIOBAHUIT B 00JaCTH
oOpallieHHs ¢ OTXOJJAMH U BTOPUYHBIMH PECyp-
camu, B ToMm uncie, B XKKX u Ha Tpancmnopre,
pecypcocOepexeH s, IKOJIOrHYSCKON Oe3omac-
HOCTH Teppuropuii [5-7].

KoHIiernmus HacTOSIIIEro HCCIIeIoBaHus 0a3u-
pyeTcs Ha MPUOPHUTETHBIX HATPABJICHUSIX TOCY-
JTAPCTBEHHOM MOJIMTHKK B 00JIACTH OOpaICHHUS
C OTXOJ]aMH, & TAKXKE MOHUTOPUHTA, IPOTHO3KPO-
BaHUs, PEIYNPEKICHUS U CBOCBPEMCHHOMN JIH-
KBUIAIMHY YPE3BbIYAHBIX CUTYAIMH IPUPOIHOTO
U TEXHOTEHHOTO XapakTepa, OOIIEIPUHATHIMU
B MHPOBOM COOOINECTBE MPUHIMIIAMU: «ZEro
waste» (Hoab orxomoB), «Circular Economy»
(9xOHOMHKA 3aMKHYTOTO 1ukia) [16-20].

Memoouxa uccrieoBaHus BKIIIOYAEeT B CeOs
cOop, 00001IeHIEe, CUCTEMATH3AIHI0, CPABHU-
TEIbHBIA U COMOCTABUTEIbHBIN aHAIN3 JaHHBIX
B IIPEAMETHOU 00JIACTH UCCIICIOBAHUS.

PE3YNbTATbI

Ha nepBowm 3rarie nccienoBanusi 00001IIEHbI
MaTepuaisl 10 UCIOIb30BAaHUIO B HACTOSIIEE
BpeMsI B pa3iIMUHBIX pernoHax Poccuu anTuro-
JIONETHBIX MAaTEPHATIOB U )KUIKUX XUMUYECKHX
AQHTUTOJIONETHBIX PEareHTOB. YCTaHOBJIEHO, YTO
B COCTaB€ MUHEPANbHBIX MPOTUBOTOJIONEAHBIX
MaTepuanoB, Kak IPaBUIIO, IPUMEHSIOTCA: KBap-
LEBBII TIECOK, IPOONIEHBIA IrPaHUTHBIH 11eOSHb
¢bpakiuu 2—5 MM, MpaMOpHasi KpolIKa, obecrie-
YHBAIOIINE YITy4IlIeHUE CIeTUICHHS KOJIEC TpaHC-
MOPTHBIX CPEJCTB U MOAOIIBBI O0YBH C JJOPOXK-
HBIM MOKPBITHEM B 3UMHUH CKOJIB3KUI MEPUOI.

[Ipu 3TOM cyniecTBeHHOI MpobaeMoit s
KOMMYHaJIbHBIX CIIy>K0 SIBIISIETCS 3aCOPECHHE
Takumu Matepuanamu YJ[C, BomocOOpHBIX pe-
LIETOK, TUBHEBOI KaHATIU3allMH, a Il y9aCTHH-
KOB JJOPOXKHOTO JIBHXKEHUsI — TIONajanue Qpax-
1IN peareHTOB BBICOKOW TBEPAOCTH TOJ JeHi-
CTBHEM LEHTPOOEKHOW CHJIBI KOJIECHBIX Hap
B CTEKJa TPAHCIOPTHBIX CPEICTB, BHEIIHHE
MTOKPBITHSA, OTKPBITBIE YYAaCTKU TEJI MIPOXOKHX
C HaHeceHHeM yiep0a, COOTBETCTBEHHO, UMY-
LIECTBY M 3/I0POBBIO IpaXkaAaH. B psne ciyuaeB
B CBHITYYUX MPOTHBOTIOJOJNETHBIX MaTepHanax
BBISIBIIICTCS MIOBBIIIEHHOE COJEPKAHUE PaIUO-
HYKJIMJIOB, CO3/1aI0Iee CephE3HYI0 OMACHOCTh
JUIS KUTENeH B Ipoliecce BAbIXaHUs IIPU PACIIbI-
JICHUU B aTMOC(EpHOM BO3JyXe M i Ouope-
CYPCOB IIPUPOJHOM CpeJbl — B Pe3yIbTaTe CMbI-
Ba C IOBEPXHOCTHBIMH CTOKAMH B BOJHBIE 00b-
€KTHI ¥ Ha TI0YBY.
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CrexTp B pa3HOW CTEIEHH TOKCHYHBIX JUIS
3[I0POBbSI YEJIOBEKA M ONIACHBIX JJISl IPUPOIHOM
Cpe/bl XUMHUUYECKUX aHTHTOJIONIETHBIX PEareHTOB
Ype3BbIYaliHO MIMPOK M BKIIIOYAET B ceOs: XJI0-
PHUCTBIH HATpUH TEXHUYECKHUH, NMECUaHO-
rpaBuiiHblid Matepuai [1I'M Ha 6a3e x10prcToro
KaJbIMsl W/WIM HATpUsl, KapOaMUabl, KUJIKHE
XJIOPHBI, OUIOGUT (XJIOPUA MarHus); KOMOU-
HUPOBaHHbIE Ipenaparsl: «AHTHCHEr», «Hop-
nuke-I1» (Ha ocHOBe amMMoHwus anerata), HKMM
(xapOamu, HUTpATHl MarHus u Kaibims); XKM
(XJIOpHIIBI MATHUSL M KaJIBLMS) U Apyrue. Taxxke
B COCTaB PEareHTOB BXOJST 00aBKU — MOANU(DU-
KaTopb! (HHTUOUTOPBI KOPPO3UH).

KOMIOHEHTBI aHTUTOJIONEHBIX PEareHTOB
(xJIOpHBI KabLIMSl, MATHHUS, HATPHST) OTHOCSTCS
K YMEPEHHO ONAacHbIM COEIUHEHUSIM B IIaHE
BO3JICHCTBUS Ha yejoBeKa (pasapakaroliee
JISCTBHE HA 3PUTEIILHBIE OPTaHbl, KOKHBIE 110-
KPOBBI ITPU IIPSIMOM KOHTAKTE), TPEThEMY U YeT-
BEPTOMY KJIacCaM OMACHOCTH IO OTHOIIEHHUIO
K IIPUPOAHOIL cpene.

HakormieHne peareHTOB B NPUAOPOKHON
10JIOCE MIPOMCXOIUT HE B IOBEPXHOCTHOM CJI0€
TOYBBI, a Ha DIyOuHe 10 60 cM, TocTUrast rpyH-
TOBBIX BOJ] 1 KOPHEBOM cHCTeMBI pacTeHuH. [1pu
OTPHLATEJIbHBIX TEMIIEPATYpax M OTCYTCTBHHU
CTOKAa pPeareHThl MHTEHCHBHO BIIUTHIBAIOTCS
CHETOM H Jiasiee repedpackiBaroTCst yOOPOUHBIMU
MalllMHaMH B CTOPOHBI OT IPOEIKEH 4acTH Ha
pacctosgHue 10 50 M. HacTh HE BCTYyMHMBIIHMX
B pEaKIUH COJIeH OCTAalTCAd Ha MOKPBITHHU
U ¢ OpBI3raMu OT MAIllKH, CHETOM, IIBUIBIO Iiepe-
HOCSITCS BETPOM Ha 3HAYUTENHBHOE PACCTOSHHE.

VHTEHCHUBHBIM MCTOYHHKOM HETaTUBHOTO
BO3/ICICTBHS Ha OKPY’KAIOLIYIO CPeNy B pajuy-
Ce JIeCSTKOB-COTEH METPOB SBIAIOTCS MecTa
CKJIaJUPOBAaHUS MECKO-COJSHBIX CMeceH,
B OOJBUIMHCTBE CJIydYaeB MPEICTABISIOIINE
OTKPBITHIE IJIsi BO3JAEHCTBUS NMOTOIHO-
KIMMaTHYeCKUX (haKTOPOB IIOIIAAKH, C OTCYT-
CTBHEM OOBAJIOBKH, cOOpa U OUUCTKH 3arps3-
HEHHBIX TOBEPXHOCTHBIX BOI.

PeareHTsl Ha HEOPraHUYECKOH OCHOBE OKa-
3BIBAIOT arpPECCUBHOE BO3EHCTBHE HA METAIIIH-
YeCcKHe KOHCTPYKIMU JOPOKHO-TPAHCIIOPTHBIX
COOPYIKEHUH, IIOKPBITHE TPAHCIIOPTHBIX CPEICTB,
0COOEHHO B yCJIOBUSIX aKTHBU3AIMU aTMOChep-
HoOM xoppo3uu. Ilo pesynsraram psaa uccieno-
BaHUil, HanOoJIee BHICOKOH KOPPO3HMOHHON aK-
TUBHOCTBIO 00JajjaeT KOMOMHUPOBAHHBIH pe-
areHT ¢ MHruOUTOpamMHu KOPPO3UHU B COCTaBE
COJIM TEXHUYECKOH (rayiura), pacTBopa outnohu-
Ta (xyopuaa MarHus). Ha ckopocts xoppo3uu

BIIUSIOT BUJ U MaTepuall KOppo3upyeMoil mo-
BEPXHOCTH, KOHIIEHTPAIIH OKUCITUTEIS, pa3iny-
HBIX IPUMECeN B CaMOM MOKPBITUU TPAHCIIOPT-
HBIX CPEJCTB, JNOPOXHBIX KOHCTPYKIIHH
U YCTPOMNCTB, YPOBHS TEMIEPATYPhI U BIAKHO-
CTH BO3/lyXa, THTEHCUBHOCTHU 0CaKOB. OTpuIa-
TeJIbHOE BIMSHHIE PEareHTOB Ha aBTOTPAHCIIOPT-
HBIE CPEJICTBA, B OCHOBHOM, MIPUBOJUT K OTKA3y
BIEKTPOHUKH, JECTPYKIUU, TOMYTHEHUIO,
PKaBJICHUIO TIOKPBITHSI, KOPPO3UHU JHUCKOB, BbI-
XJIOMHBIX TPYO, MPEKIECBPEMEHHOMY U3HOCY
TOPMO3HBIX KOJIOZOK.

Cozepxaiiipe CoeTMHEHUS KabIUs, Kalus
peareHThl Mo/ BO3JEHCTBIEM HU3KUX TeMIlepa-
Typ W BETpa 00pa3yloT CKOJIB3AIIYIO MOBEPX-
HOCTh Ha MPOEePKEN YacCTH aBTOAOPOTH, YBEIIH-
YuBasi TOPMO3HOM MYTh U CO3/1aBasi MOBBILIEH-
HYI0 aBapuiHOCTb. Cliefibl peareHToB JaHHOU
rpynmnsl OTYETINBO HAONIOMAIOTCS Ha O0YyBH,
CPOK €€ CITy)KObI YMEHBIIIASTCS 10 OHOTO-IBYX
3UMHHX CE30HOB.

Oco0EHHO ysI3BHMa JIJ1s1 TOKCUYHOTO BO3JICH -
CTBHSI XUMHUYECKHX peareHToB (hayHa. Hanboee
OIMAaCHBIM SIBISETCS MOENaHHe KUBOTHBIMHU
Y ITUI[AMH 3aTPSI3BHEHHOTO CHETa C TOKCHYHBIMU
peareHTaMu: MaTepuajaMu U BEIIECTBAMH.
[IpencraBnseT He MEHBIIYIO OMACHOCTh KaK
JUTUTENFHOE, TaK U KPaTKOBPEMEHHOE B3aWMO-
JIEWCTBUE YYBCTBUTEIBHON KOXH, OCOOCHHO
JIOMalIHEeTO XMBOTHOTO, C 3arpsA3HEHHBIMHU
CHETOBBIMHM MaccaM¥ WM JibJIoM. O3HaueHHBIE
BO3/ICHCTBHSI BBI3BIBAIOT 3a00JICBAHUS KOXKHOM,
MUIIEBAPUTENHHON CUCTEM KUBOTHBIX, 3PEHUS
U OOOHSHUS, MOTYT IPHBECTH K JICTAIbHBIM
HCXOJIaM.

Hanecenue yiep06a 310pOBbIO 1 HIMYIIECTBY
rpak[iaH B pE3yJIbTaTe HEraTUBHOTO BO3/ICHCTBUS
TOKCHUYHBIX BHICOKOKOPPO3UHHBIX XUMUYECKUX
AHTUTOJIONEHBIX PEareHTOB, BBI3bIBAET MaCCO-
BOC¢ O0OBEKTHBHOE HEIOBOJLCTBO, KaJOOBI,
MPUBOIUT K CyAcOHBIM MckaM. OpraHbl 3KOJI0-
THYECKOTO U CAHUTAPHO-3MUIEMHUOTIOTTUECKOTO
HaJ30pa perysipHO NPUBJIEKAIOT K aIMUHUCTPa-
TUBHOW OTBETCTBEHHOCTH JIOPOXKHBIE IKCILTya-
TUPYIOIIUE OPTaHU3AIINY 33 HAPYIIIEHUE IPaBUII
0o0OpaleHus ¢ ONAaCHBIMH aHTHUTOJIOJIETHBIMU
peareHTaMu, CO3JIaI0IUMH PEANTbHYIO yTpo3y
3JI0POBBIO JIIONIEH U IPUPOJIE.

UznoxxenHoe Bbllle TaET OCHOBAaHUE YTBEP-
JKIaTh, YTO CYIIECTBYET HEOOXOAUMOCTh pa3pa-
OOTKHU HOBBIX O€30MAaCHBIX TPOTUBOTOIOIEMHBIX
MarepualioB, HE OKa3bIBAIOIIMX HETaTUBHOTO
BJIMSIHUSL Ha 3I0POBbBE JIFOJCH, IPUPOTHBIC 00b-
€KThI, HO pEaTM3YIOIIHNX B JOCTaTOUHOM CTENIEHU
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CylecTByIOLME TEXHONOTUM (MeToAbI):

- MeXaHW4Yeckui (NoBbILWEHWE YPOBHA
cLenneHuna Konec 1 noaoLs obysu ¢
[OPOXKHBIM MOKPbITUEM MUHEPA/IbHBIMM
aHTUTONONEAHBIMU MaTepUanamu);

- XMMUYECKUI (XMMVNECKOE pasnoxeHue
CHera n nbaa aHTl/II'OJ'IOI'Ié,CI,HbIMVI

Mpeanaraemasn TexHonorua (metoa)

- pu3MYeckuin (Bo3aeincTBrUE CONHEUHOM
SHEPrun Ha aHTUrONONEHBIN MaTepuan
BbICOKOW TEM/I0NPOBOAHOCTH + reHepauus
3/1EKTPUYECKOTO 3apAAa 61onornieckn
aKTMBHOM CMecy C NpeBpaLLeHnem B
TENI0BYIO SHEPTUIO U TEPMUYECKUM

peareHTamu)

Xumuyeckn

onacHble MNecok KBapuesbii,
TPaHUTHBIN WebeHb,
MpamMOpHas KPowKa

(paamoaKkTMBHOCTD, NbinALWLAA
CNOCOBHOCTL, MeXaHU4ecKoe
3arpAsHeHue NPMPOAHON
cpeapl)
Xumuueckue peareHTbi
(Ha 6ase ymepeHHO TOKCUUHbIX
XNI0PUAOB Ka/bLnA, HATPUA,
MarHua, HATPaToB KaNbLVA
M MarHus, auetata ammoHua +
Ao6aBKU-MOAUPUKATOPDI:
MHIMBUTOPbI KOPPO3WK)

aHTUrononéaHble
peareHTbl

pasnoKeHWem cHera v nbaa)

MpaKkTnyeckn
HeonacHble

NpOTUBOroNoNEAHbIE
matepuansi u3
BTOPUYHBIX PECYpCoB

lpaHyNMpoBaHHbIi
TONAMBHBIN WAAK

(BTOPHMYHBIV pecypc
13 NPaKTUYECKN HEOMACHbIX
30/10U/1aKOBbIX OTXO/108)

Puc. 2. HayyHo-npakmuyeckas Hogu3Ha npednazaemozo Memoda (mexHon02uu) [8bINOTHEHO agMopoM].

3¢ QEKTUBHYIO 3aIIUTY OT CKoJIb3KocTH Ha Y[C
M, B KOHCYHOM CU€Te, MOBBIIIAIOIINX YPOBCHb
TPAHCIIOPTHOM U 3KOJIOTMYECKOM OE30MaCHOCTH.

HayuHo-nipakTrdeckasi HOBU3HA HJICH: B IIC-
JISIX 3aMCHBI SKOJIOTHYCCKU, CAHUTAPHO-THTHCHH-
YECKH OMACHBIX XUMUYECKUX METOMIOB pa3pyIiie-
HUS JIbJIA U CHETa pa3paboTaH Oe30macHbIi (u-
3UYCCKUI METOJT TMKBUAIIMH CKOJTb3KOCTH Y/[C,
OCHOBAHHBIH Ha WCIOJIb30BAHUU COJHEUHOM
JHEPruH, GU3MUCCKUX CBOWCTB M XapPAKTEPUCTHK
BTOPHYHBIX PECYPCOB U3 MPAKTHUCCKU HEomac-
HBIX OTXOJIOB — I'PaHYJIHUPOBAHHBIX TOIUTMBHBIX
[IUIAKOB M OMOJIOTHYECKUX OPTaHIMYCCKUX COCIIH-
HCHHI OTXOJ0B arpapHO-MPOMBIILICHHOTO
KOMITJIEKCA.

IIpoBenéHHOE UCCICIOBAHUE ITOKA3AIIO, UTO
HCIIOJIb3yEMbIC B HACTOSIICE BPeMsl TBEPIBIC
MPOTUBOTOJIONEMHBIC MaTepUalibl HA OCHOBE
MPUPOIHBIX UCKOMAEMBIX (TMECOK, ApoOIcHas
KPOIIIKA PA3IMYHBIX CKATBHBIX TOPOJT, KAMCHHBIC
COJIM) M0 CBOUM TEXHUKO-3KCILTyaTaIllHOHHBIM
XapaKTEepUCTUKAM U CBOMCTBaM (MCTHHHAS IJIOT-
HOCTB, TBEPJIOCTH, MPOYHOCTH HA CIKATUE ) CXOKHU
C MaTepHaIaMy Ha OCHOBE BTOPUYHBIX PECYPCOB,
MOJTyYaeMbIX M3 30JIOILIAKOBBIX OTXOMO0B. [lpn
3TOM COOTHOIIEHHUE MO TEIJIOEMKOCTH, C Y4ETOM
IIIKAJTBI IIBETHOCTH, CYIIIECTBEHHO B MTOJIb3Y BTO-
puuHoro cwipbst u3 3110, uto cocoGCTBYET
0oJiee BBICOKOW MHTECHCHUBHOCTH TasHUS JIbJA
B COJTHEUHYO Iorony. bojee Toro, Takoe BTopry-
HOE CHIPBE, MOMYYCHHOE B MPOIIECCE Pa3Ie/IbHO-
ro cOopa, U30JIMPOBAHHOTO HAKOILICHHUS, 00pa-
6otku 31O (u3menpueHus, TPOOICHUs, CKIIa-
JUPOBAHUS ONPEACIEHHBIM 00pa3oM), B COOT-
BeTcTBHHU ¢ DesiepaabHBIM KIIACCH(PHUKAIIMOHHBIM
KaTaJloTOM OTXOJIOB, SIBJISICTCS MPAKTHUYCCKH HE

Mwup TpaHcnopTa.

OTIACHBIM JIS TIPUPOIHON CPEAbI U €€ KOMIIOHEH-
ToB. Cpe/i XapakTepUCTHK Marepuaja CiIemayeT
OTMETHTh CIIeYIOIIHe: IUIOTHOCTh LIJIaKa CHKH-
TaHUs KAMEHHOTO yIid ¥ anTpanuTa— 1700-1990
KI/Ky0. M, pOCCHIIbIO — 0T 980 KI/Ky0. M; y/enb-
Hast MoBepXxHOCTh — 4000—6700 cM?/1, MOBBIIIEH-
HYIO BOIONOTpeOHOCTH. [TOKphITHE HOPOXXHOTO
TIOJIOTHA MPeJyIaraeMbIM aHTHTOJIONIEHBIM MaTe-
pUaIoM C MOMOINBI0 CHENHATN3UPOBAHHBIX
TPAaHCIOPTHBIX CPEACTB OCYLIECTBISETCS C
TEXHOJIOTUYECKOW TOYKH 3pPECHHUSI aHAJIOTUYHO
pacIpoCcTpaHeHHIO HbIHE TPUMEHSIEMBIX MUHE-
paJbHBIX MaTepUajoB, MOITOMY W3MEHECHHS
TEXHOJIOTHI XPaHEHHUsI, TOKPBITHS, TOCIIETYIO-
mero coopa U TOBTOPHOTO MCIIOJIb30BaHMS Ha
YAMYHO-JIOPOXKHOW CETH B JJAHHOM Cilydae He
Tpedyercsi. Ero pazmepsl paccuuTaHbl TaKuM
00pa3oM, 4ToOBI MPH MaKCUMaJIbHOW JUIS JaH-
HOTO TOPOJIa BEJIMYMHE CHIIBI BETPa MOJIEITHpYe-
MBIl BEC YaCTHI] aHTUTOJIONIETHOTO Marepuana
TI03BOJISII IPEAOTBPATUTD 3aITbIJICHUE OKPYIKaro-
el cpensl.

OnHako He Bce 3UMHHE M ITO3HEOCEHHHE
JHU XapaKTepU3YIOTCSH COJHEYHOH MOTroJoM.
Taxast moroga xapaktepHa Juist OOJBIINHCTBA
PETrHOHOB Hallel cTpansl. B aTom ciydae Tepsi-
€TCsl BAKHOE CBOWCTBO HOBOTO @HTHTOJIOJIEHO-
TO MaTepHaJa — HarpeBaThCsl 10| BO3ACHCTBUEM
COJIHEUHBIX JIy4eH U pacTaruinBarh MoJ1 BO3/ieH-
CTBHEM TEMIIEPaTypHI JIEA U CHETOBBIE MACCHI.

Js 3TOTO0, IPM OTPHUIIATETIBHBIX TEMITEPATY-
pax, JOTIOITHUTETLHBIM KOMITOHEHTOM KOMILIEKC-
HOTO MPOTHUBOTOJIONEAHOTO MaTepuraa mpesyia-
raercst 0Mo00aBKa, MoTydaeMasi METOJIOM JKC-
TPaKIUH U3 CIEeUaIbHO 00pabOTaHHBIX PACTH-
TEJBbHBIX OTXOJOB Ha 0a3e MpOIECcCOB
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Taoauna 1

Oxxungaemple 3¢ (eKThI OT BHeAPEHUS] HHHOBALMHU [BHINOJHEHO aBTOPOM]

Bups! adpexron Omnmucanne ¢ dexra

DKOJIOTHYECKUI 3aMeHa yMEpPEHHO OMACHBIX KOMIIOHEHTOB ITPOTUBOTOJIONEHBIX PEareHTOB Ha IIPAKTHUECKH
HEOIaCHbIC; JINKBU/IAIIUS HETaTHBHOTO BO3JICHCTBUS XMMHUUECKUX aHTUTOJOIEHBIX
peareHToB Ha GMOpeCypChl U KOMIIOHEHTBI TIPUPOTHOM CPelIbl: BO3LYX, BOIHBIE PECYPCHI,
MOYBBI, GIIOpY U (hayHy, a TAKKe MEXaHHIECKOrO BO3/ICHCTBHS — 3aCOPEHHS BOJIHBIX
00BEKTOB, TIOYB, PACTIBIICHHS B aTMOC(epe TBEPABIX CHITYYUX MPOTUBOTOIONETHBIX
MaTepuasoB.

CaHuTapHO- JIMKBUIAIMS HETATHBHOTO BO3JICUCTBUS TOKCHYHBIX aHTUTOJIONEIHBIX PEareHTOB

TUTHEHUYECKUI Ha 3710poBbe Jtoziei. [IpuMeHeHe HeoacHBIX IS )KU3HU U 3710POBbS JIFOAEH

HU300peTeHHS: MIPOTUBOTOJIONETHBIX MATEPHAJIOB U3 BTOPCHIPHSI.

Pecypco-coeperaromuit

Hcnonb3oBaHue NPaKTUUECKH HEONACHBIX OCTEKIOBAHHBIX I'PAHYIIMPOBAHHBIX ILIAKOB

OT CKUTaHHs yIVIeH U OTXOJI0B arpapHO-IPOMBILIIIIEHHOIO KOMIIIEKCA B XO35IHCTBEHHOM
obopote B kauecTBe BMP. Bo3MOXXHOCTE IIOBTOPHOTO IPUMEHEHHUS OTPabOTaHHBIX
MIPOTHUBOTOJIONETHBIX MAaTEPHAJIOB M3 TOIUTMBHAIX IIJIAKOB, B TOM YHUCJIE B JIOPOKHOM
CTPOHUTENBCTBE B3aMEH TPAJAUIHOHHOTO IPHPOJHOTO CHIPbS. DKOHOMHS HEBO300OHOBIIEMBIX
MHHEPAIBHBIX IPUPOJHBIX PECYPCOB: IIECKA, CKAJIbHBIX OPOJ MpaMopa, IPaHNTa,
TEXHUYECKON BOJBI Il U3TOTOBJICHHS XUMUYECKUX PEareHTOB

CounanbHbIi

npoGieme.

CHWXeHUE yPOBHS TPaBMaTHU3Ma HACEJIECHHs OT IIPOUCILECTBHUH, CBA3aHHBIX C 3UMHEI
CKOJIB3KOCTBIO, IIOTOKOB ka100 IrpaXkJaH Ha yIepO 3M0pPOBBIO U IMYHOMY HMYIIECTBY

B pe3yJIbTaTe HEraTHBHOTO BO3ACHCTBUS TOKCHYHBIX BBICOKOKOPPO3HIHBIX XHMHYECKUX
AHTUTOJIONEIHEIX PEareHTOB, PACTYIIETO HEJJOBOILCTBA HACENICHH)S 110 JaHHOH aKTyaJlbHOH

DKOHOMHYECKHUI

Caumxenue Ha 20-30 % crouMocTH 1 T IPOTUBOTOJIONEAHBIX PEATCHTOB B 3aBUCUMOCTH

OT TEPPHTOPHAIBHOTO PACHIONIOKECHHS PETHOHA U 30JI0IIUIAKOOTBAJIOB; CHIDKCHHE 3aTPaT
sxcmutyarupyromux YJIC opranu3aiyii 1 MyHUIUIATbHBIX OIO/KETOB, CBSI3aHHBIX CO
mrpadHBIMU CAHKIMSAMY, BEICTABICHHBIMH HCKaMH O BO3MEIICHNH yIepOa KOMIIOHEHTaM
MIPUPOJHOM CPE/IbI B PE3yJIbTaTe MEXaHMYECKOT0 H XUMUYECKOTO 3arps3HEHUS
AQHTHTOJIOIEIHBIMU PEareHTaMHy, IMYIIECTBY I'Pa)KAaH; YMEHBIICHHE PACXOIO0B, CBSI3aHHBIX
C PEMOHTHO-BOCCTaHOBUTEIBHBIMU PabOTaMH 3arpsi3HEHHOMN JTMBHEBOH KaHAIIM3ALWH,
MPUEMHBIX PEIIETOK, 3aMEHOM, TIOKPACKOH TOPOXKHO-TPAHCHOPTHBIX 0OBEKTOB

U yCTPOMCTB, NOABEPIIIMXCS] KOPPO3HH.

Texuuko-
TEXHOJIOTHYECKUH,
COTPSKEHHBIN

¢ 6€30MacHOCTHIO TEXHOITCHHOI'O XapaKTepa

‘VBenudeHue B JABa-TpH pa3a CKOPOCTHU PaspyLICHUs JICAAHOTO ITOKPBITUA
Ha VI[C, OTCYTCTBUC BIUAHUA HA BEJIUIUHY TOPMO3HOI'O ITyTH; CHUKCHUE YPOBHA
TpaHCHOpTHOfI aBapPIﬁHOCTH, BO3MOXKHBIX COITYyTCTBYIOIIUX ‘Ipe?,BI)I‘IaI\/'IHLIX cm'yaum‘/i

€CTECTBEHHOTO OMOJOTMYECKOTO Pa3NIOKEHUS
U BBIJIENICHUs TEIUIOBOW 3Hepruu. [Ipumepom
AHAJIOTWYHOTO JIEHCTBUSI MOTYT CIY)KUTH IIPO-
LIECChI, MPOMCXOAAIINE PU THUEHUH CEHa, CO-
JIOMBI, a TAK)Ke B HABO3€ WJIM NITHYBEM MTOMETE.
[Tpn sTOM XnaKas 0OaBKa HETOKCHYHA, IPaK-
TUYECKH HE OIMACHA, HE M3aeT HENPHATHBIX
3amaxoB, €€ pacxoj OIPEAENIEH COOTBETCTBYIO-
MM KOJINYECTBEHHBIM COOTHOILIEHHEM C pPac-
MIPOCTPAHAEMBIM PAaBHOMEPHO 110 TEPPUTOPHH
YAMYHO-OPO’KHON CETH MPOTHUBOTOJIOIEIHBIM
MaTepHaIoM Ha OCHOBE 30JIOIIIAKOBBIX BTOPHY-
HBIX pecypcoB. CoctaB 6M0100aBKH, KOJHYeE-
CTBEHHBIE COOTHOIIEHHSI TIPOTHBOTOJIONETHOTO
MarepHaia 1 OnopeareHTa 3aperucTpupOBaHbI B
KauecTBE HOYy-Xay (CEKpeTa MPOU3BOICTBA) BO
BHHNU I'O YC (DLI).

Takum 00pazom, npearaeMoe HHHOBALH-
OHHOE PEIICHNE MTO3BOJISIET IEPEUTH OT 3aTpaTt-
HBIX B OOJBIINHCTBE CBOEM U SKOJIOTHYECKH
OTIACHBIX MEXaHHKO-XMMHUYECKHX METOJOB
OOpBOBI ¢ 3UMHEH CKOJIB3KOCTBIO Ha (DH3HKO-
MexaHu4Yeckue u O6monmornueckue. HaydaHo-

IpaKTUYeCKas ujesl OTpakeHa Ha pa3paboTaH-
HOW aBTOPOM IPUHIUITHAIEHON cxeme (puc. 2).

Oxwunaemble 3Q(HEKTH OT BHEAPSHHS TIPE-
JIaraeMoro HHHOBAIIMOHHOTO MeTo1a (TEeXHOJIO-
THH) CHCTEMAaTH3UPOBAHEI B Ta0M. 1.

BbIBOAbI

B nacrosmieit pabote pemieHsl TPy UCCIIeo0-
BaTeNbCKUE 3a1adyu. Bo-nepBbiX, IpOBEAEH
CHCTEMHBIN aHAJIN3 PUMEHIEMBIX IPOTUBOTO-
JONEMHBIX MATEPUAIIOB 1 XUMHUECKHAX aHTUTO-
JIONEQHBIX pEareHTOB, KOTOPBIM MOKa3al UX
OITaCHOCTH JIJIs OKPY’KAIOIIEH CPEIIBbI U 37I0POBBS
HacCeJIeHHS.

Bo-BropsIX, npennaokeH HOBbII MOAXO/ K I10-
BBIIICHHUIO 3aIIUIIEHHOCTH TOPOICKOM CpeIbl OT
TPAHCIIOPTHBIX aBapuil HA OCHOBE MCIIOIB30Ba-
HUs 0€30ITaCHBIX MAaTEPHAJIOB.

B-Tpersux, 000CHOBaHBI BO3MOXHOCTH pe-
CcypcocOeperaromiero moaxoaa K Co3IaHui0 HO-
BOTO, 3KOJIOTMIECKH OE30MaCHOTO IPOTHUBOTOJIO-
NETHOTO MaTepuana Ha OCHOBE MOBTOPHOTO
MIPAMEHEHUS 30JIONUIAKOBBIX M OPTaHMYECKHUX
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OTXOJIOB B3aM€H HCIIOJIb30BaHMS JJIs OTHX Lieier
HPUPOIHBIX HCKOIIAEeMBIX, JJOITyCTUMOCTb 3aMe-
IIIEHNS] MEXaHNYECKOTO H XUMHYECKOTO CII0CO-
60B OOPBOBI C 3UMHEH CKONB3KOCTHIO Ha IKOJI0-
TUYecKH 0e30IaCHBI MEXaHUKO-(OH3MICCKIA.

ITo pe3ynsraram paboThI C y4ETOM IpOBEie-
HUSL IOTIOTHUTENBHBIX JIA00paTOpHO-MHCTPYyMEH-
TaJBHBIX UCCIIEOBaHUH IIaHUpYeTCs 0(opM-
JeHHe [aTeHTa Ha u3o00peTeHue u Gpopmaiusa-
1S B BUJIE HOY-Xay.
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|

Cy0bba 00bposonbyes-cmydeHmok
MWUNT, soesaswux 8 19 omoenibHOM
6amarnboHe 8030yLWH020 HabM00eHUs,
ONOBEWEHUS U CBA3U.

KONECO UCTOPUU

YMPABJIEHUE

MEPCOHANOM 126
|
Yenoseyeckue pecypcbi u 130 nem
Ha3a0 80CNPUHUMAIUCh KaK KIH4esble
0n1s1 ycnewHol pabombi Xene3HbIx
dopoe. Micmopuyeckue AoKyMeHMbI,
onbim, npoekyusi Ha bydyujee.
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Ekatepuna KYNTMKOBA TNuana EHOBA

AHHOTALINA

«BcnoMHUM 8cex NOUMEHHO, 20peM 8CNOMHUM C80UM...
9Omo HyxHo — He MEpmebim! 3mo Hado — xuebim!y
(Pobepm PoxdecmeeHckut, «Pexguem»)

Om xpaHumenel ucmopuu — compyOHUKO8 My3ee8 8 no-
8ecmeogaHusix o Benukol OmeyecmeeHHoU goliHe Yacmo xdym
APKUX Paccka3os 0 2eposix U ux nodgueax. [odsuau HeNPemeH-
HO Q0MKHbI GbIMb 8NEYAMIAIOUWUMU, UCMOPUL SPKUMU U 3aXea-
MbIBAIOWUMU, NOOKPENTEHHBIMU 8HYWUMENbHLIMU LUghpamu,
8biCoKUMU Hazpadamu. Bcé mak... Ho nycms ucmopusi, 0 komo-

U mexHUKu.

Mup Tpaxcnopta. 2023. T. 21. Ne 1 (104). C. 118-125

Mamatun ctyaentok MUUT - bonuos
19 otaenbHoro 6aranboHa BHOC nocBsiwaercs...

Examepuna Bopucosna Kynukoea *,
Juous Eezenvesna Enosa ?

-2 Poccutickuil ynusepcumem mparncnopma, Mockea
Poccus.
04 Y juit_kulikova@inbox.ru.

poli nolidém peyb 8 cmamee, HanoMHUm o mom, Y¥mo [lobeda
8 camoU cmpawHoul u kpogonponum ol goliHe XX cmonemusi
cmana 803MOxHOU braeodaps exedHesHbIM nodeuzam 8cex
2paxdaH Hawell cmpaHbl, 8Cex 6e3 UCKMI0YeHUs, He3a8UCUMO
om ux ospacma, nona, npogeccuu. MIMeHHo nomomy, 4ymo
cmydeHmku MWUWTa, omnpasuswuecs dobposonbyamu Ha
¢hpoHm g 1942 200y, He cyumanu cebs 2eposmu, ux UCMOopU
ce200Hs1 compyOHuku my3es PYT (MAWT) eoccmaragnugaiom
no Kpynuuam 8 apxusax U Hosble hakmbi ux 60ego20 nymu
ny6nukytom enepebie 3a 80 nem!

Kntouesbie crioga: Benukas OmevecmeeHHas soliHa, ucmopusi, MMWT, Poccutickuli yHugepcumem mpaHcnopma, UCmopust HayKu

bnaeodapHocmu: Mysel PYT (MANT) u asmopbi ebipaxatom 6nazodapHocms apxugy PYT (MUUT), @TKY «LermpanbHbiii

apxus Murucmepcmea 060porbI Poccutickoli @edepayuuy (2. lMModonbek), a makke uHhopmayuoHHbIM napmHépam npoekma: @IbYK
«locydapcmeeHHb Il ucmopuko-memopuanbHblil My3el-3anosedHuk «CmanuHepadckas 6umeay (2. Boneoepad), Cmyduu 80eHHbIX
xydoxHukog um. M. b. pexosa (2. Mockea), [AY SImano-HeHeuko2o a8moHOMHO20 okpyea» Smano-HeHeuxuli OKpyxHoU My3elHo-
8bICMasoyHbIli Komnnekc umeHu Y. C. Llemarosckozo», BIK «Bbicomay (2. Pametickoe) u e2o pykogodumento H. K. KOOuHy.

[ng uumuposanus: Kynukosa E. b., EHosa /1. E. Mamamu cmydermox MUNT — boliyos 19 omdenbHo20 bamansoHa BHOC
nocssawaemcs... // Mup mparHcnopma. 2023. T. 21. Ne 1 (104). C. 118-125. DOI: https:/doi.org/10.30932/1992-3252-2023-21-1-14.

MonHbIli mekcm cmambu Ha aH2nUlICKOM si3bike ny6iuKyemcsi 80 mopoll Yacmu 0aHHO20 8bINnycKa.
The full text of the article in English is published in the second part of the issue.

® © KynukoBa E. b., EHoBa J1. E.; 2023




Tparernyeckas 00OpOHUTENbHAS Olepa-

L1 Ha CTAJIMHIPAJCKOM HaIlpaBJICHUU

npoaospkanack 6osbine 200 THEW U HouekH
Y BKJIIOYaJIa Ba HTama:

* [IEpBBIN — BeJIcHUE 00OPOHUTENBLHBIX 00e-
BBIX JICHCTBUI BOWCKaMK (POHTOB Ha JAATBHHUX
noacrynax kK Cramunrpany (17 uronst 1942 1. —
12 cents0ps 1942 r);

* BTOPO# — BelleHHEe 00OPOHHUTEIIBHBIX JCH-
cTBUH 1o yaepxkanuto Cranunrpana (13 cenrs-
Opst 1942 1. — 18 HOs10ps 1942 1).

AKTUBHOE y4acTue B 00OpoHe ropoja Ha
Bonre mpunsan CranuHrpajckuii KopmycHoi
paiion mporuBoBo3aymHoi oboponsl (CKP
[1BO). IIpuka3om HapoaHOTO KOMHCcapa 000-
ponsl CCCP Mapmana Coserckoro Coro3a
K. E. Bopommunosa ot 20 ampens 1942 roga
CranuHrpaacKkuil TMBU3HMOHHBIN paiioH MpoTH-
BOBO3YIIHONW 000pPOHBI OBLI Mpeobpa3oBaH
B CTanuHrpaackuil KoprnycHOH paioH mpoTu-
BoBO3aylHO# oboponsl (CKP IIBO). B xozne
0)KecTOYEHHBIX 00€B B Mexaypeube Bonru
u JloHa BolicKa KopItyca BeJIM aKTHBHBIE OOEBbIE
neiicteusi. Hakanyne CramuHrpajckoil OUTBbI
B coctaB CKP IIBO Bxonumu 76 yacteil u nox-
paseneHui ¢ YUCIEHHOCTHIO INYHOTO COCTaBa
33468 yenosek.

B cootBercTBUM ¢ mocTaHoBiIeHHEeM [ocy-
napcrBeHHoro komurera oboponst CCCP or
25 mapta 1942 roma 100 ThICAY AeByILIEK-
KOMCOMOJIOK HAaIPaBJUTUCh B YaCTH MPOTHUBO-
BO3JyLIIHOW OOOPOHBI [UIsl 3aMEIEHHUST JOIDKHO-
cTel Tene(OHNUCTOB, PAJNCTOB, Pa3BEIUYHKOB-
HaOItosareneit 3a BO3JyXOM U 3eHUTHOM apTHII-
JIEpUH, a TaKXKE JPYTHX «MYKCKUX» BOCHHBIX
noixHocTel [1].

Tak B mae 1942 roma B cocTaB KOPIYyCHOTO
[MBO npubsum 3 116 neBymiex B Bo3pacre oT 19
1o 25 ner. TpeGoBanoch B KpaTyaiimii cpok
00y4uTh U HATPEHHPOBATh X HA HeceHHe Ooe-
BOTO JIeXKYpCTBa B 4acTsax kopmycHoro [IBO
U B OTEJBHBIX 0aTabOHaX BO3LYIIHOTO HAOIIO-
JIeHUs, ONMOBEIIEHHUsI U CBS3U. J{eByIIKH-
KOMCOMOJIKH OBIIM MPU3BAaHBI M3 Pa3IMYHBIX
ropoaoB Cosetrckoro Coro3a. MOCKOBCKHIA UH-
CTUTYT HHXeHepoB TpaHcnopTa uM. 1. B. Cra-
mnHa (MUUT) B 1941 roxy OblI 9BaKyMpoOBaH
B HoBocubupck. UMenHo ottyma 271 neBymiek-
KOMCOMOJIOK, cTyaeHToK 1-4 kypcoB MUNTa

! ®amunnu 1 umena 23 cryaentok MU Ta noareepxaeHbt
JOKyMeHTaMH apxuBa MunncrepcTa 000pons! PO u apxu-
Ba PYT (MUUT), emwé no Tpém AeByIIKaM COTPYAHHKAMH
Mmysess PYT (MUUT) nponomkaeTcs MccienoBaTebeKas
U TIOMCKOBas pabora.

®  Mwup TpaHcnopTa. 2023. T.

yuuia nobposonbiiamu B KpacHyro Apmuio
1 ObUIM OTHpaBieHb! Ha CTATMHTPAICKUIA (PPOHT.
[Tpukazom ot 8 utonst 1942 . onu Bce ObLIHN 3a-
YKCIICHBI B 19 0TaebHBIN OaTaibOH BO3MLYIIHO-
ro HaOJIOJEHUS ONOBEUICHUS U CBS3HU
(OB BHOC).

W3 noHeceHus: HauyaJbHUKY IOJMTOTIENA
4 nusuzuu [1BO. Jlonecenue 19 ornenbHOro
6aransona (Ob) BHOC 18-23 uronst 1942 r.:

«...7. [Ipuém nosozo nononnenus. /legyuiu-
Komcomonku Haxooamcsi 6 0. Lllaposo Jlozano-
Anexceesckoeo pationa. C 11 no 14 utons cosep-
wen mapw 6 102 xm. [lpowén opeanuzosanno.
Omcmarowgux ne ovi10. C 15-20 3ansmus cmpo-
20 N0 npocpamme, Jdceramue yceoumns Cneyuab-
nocmu BHOC y scex 6onvuioe...»

B nogpaznenenusax 19 Ob BHOC exennes-
HO 10 JIECSATh YaCOB B JIHEBHOE U 110 J[Ba — B HOY-
HOE BpeMsl MPOBOJIMIINCH 3aHATHSI 110 OOEBOU
1 TOJIMTUYECKOH MOATOTOBKE.

Boiiust BHOC noimKHBI ObUIM 3HATH HA «OT-
JIMYHOM!

1. 3agaum ciyx661 BHOC,;

2. Ha3HAYEeHHUE, COCTAB, UMYIIIECTBO HAOIIO-
JIaTeNILHOTO MOCTa U 3JIEMEHThl 00EeBOro Io-
psaKa;

3. obopynoBanue BHOC;

4. MarepuaIbHYyIO YaCTh BUHTOBKH;

5. cpeacta ces3u HII BHOC u nmopsinok
ucmonb30Banus goHeceHuit Tuma «BO3AY X».

Tak ke Ha «OTIINYHO» YMETh:

6. 0OHapyXuBaTh, ONIO3HABAThH, ONPEICISATH
KypC, BBICOTY THI U KOJHYECTBO BPa)KeCKOU
aBUALIUH;

7. otnuuath cuinydThl camonéroB CCCP,
Anrmuu u CIIA, cocToduux Ha BOOPYKEHHUU
KpacHoit Apmuu (aBr.: puc. 1);

8. omnmcark Bce XapaKkTepHbIE OCOOEHHOCTH
ycTpoiicTBa JIt000ro caMoiéra, OnpenesisiTh TUIT
camonéra 1o Jr000H 4acTu (XBOCTOBOMY ollepe-
HUIO, popMe (ro3ernsika, TIIOCKOCTH, MOTOPHOU
rpyme);

9. Ha4epPTHUTH 1O NamsiATH GOopMy CHIIydITa
camonéros ['epmanuu, Mtanuu u Pymeinnu (aBr.:
puc. 2);

10. BeIMONHATH ynpakHeHue Ne 1 13 BUHTOB-
K, oOeperarb BUHTOBKY;

11. HaUYEPTHUTH LIETb TOKOIIPOBEICHHUS;

12. mpaBWIBHO BKIIIOYATh Tene(OHHbIE arl-
napatsl YHA- u YHA-®, Mb «Kpachas 3aps»
B O/IHOITPOBOJIHYIO H JABYXIIPOBOAHYIO 1IETIb;

13. BBINONHATH TPeOOBaHUS AUCIHUIUINHAD-
HOT0, CTPOEBOT0, & TAK)Ke BHYTPEHHEH CI1y»KObI
YCTaBOB.
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Puc. 1. Cunyambi amepukaHckux caMmonémoe [2].

Puc. 2. Cunyambi camonémoe 'epmanuu [3].

JleByIIKH-HOBOOPAHIbl yCIICIIHO IPOLIIH
HIOJITOTOBKY, IIPH MPOBEpKe aOCONIIOTHOE 0OJIb-
IIMHCTBO IOIYYMIN OLEHKH «XOPOILO» H «OT-
JIMYHOY.

W3 nonecenus noautpyky 19 o6 BHOC:
«3a epems nodzomosku Hoobpanyes 6bi10
svinyueno 20 60eevix 1ucmkos u 0cobo bviia
ommeuena AyHWUl pedakmop OegyuiKa-
Kxomcomonka Jlapuca Knopos (cmydenmxka 1 kyp-
ca epynnul 11 paxyremema unsicenepog nymet
CO00UjeHUs), KOMOPAs CYMeNa Hayenumy TU4HbIL
cocmas 63600a Ha ycmpaueHue HedoCmamKos
8 0OyueHuwy. ..

U3 oruyéra o OoeBoii aedarenbHOoCTH 19 00
BHOC 3a rogsr OteuectBeHHON BOWHEI 1941—

® Mwup TpaHcnopTa. 2023.

Puc. 3. Komardup 19 06 BHOC nodnonkosHuk ®opuc [1. @.
(u3 nuyHozo dena 1944 2.).

1945 rr.: «B uione 1942 2. na nononnenue ba-
Manbon noayuul oegyuiex. Kenckozo 0omynou-
POBaHUA K IMOMY 8pemeHuU He OblL10, nodgesmu
no Jcene3nol 0opoze cocmagiano boavuiue
mpyoHoCcmu, m.K. 8 nepeyio ouepedb nepeso3u-
aucy boenpunacwl. Illosmomy 1,5 mecsiya oegyus-
KU HAX00Unuce 6 yacmu 6 ceoux niamuvax. Co-
sepuunu nepexod ¢ Kynancka oo cm. banawes
6 ceoeti 06ysu. Tonvko nomom ¢ Cmanunepaoe
0esyuKu-00tiybl OblIU OOMYHOUPOBAHDLY ...

19 06 BHOC 6511 chopmupoBan B 3anajHoi
VYkpaune B T. JIsBoB 1-5 mapra 1940 1. cornmacao
Jupextussl Yrpasnerus [IpoTuBoBo3ayIHoi
oboponbl Kuesckoro Ocoboro Boennoro okpy-
ra (KOBO) Ne 2/00208 ot 3.03.1940 1. baransou
C MepBBIX JHEI 00pa30BaHMs HAXOAUJICA B IIOJ-
yunenuu mradba [IBO KOBO u B oneparuBHoM

1. Ne 1 (104). C. 118-
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AnemeHkuHa BaneHmura

nomunuennn nususud [IBO. Komanmosaune 19
00 BHOC npunsut kanutan ®opuc [1asen De-
nopoBud (puc. 3), HA4aJILHHUKOM ITa0a OTACIb-
HOro 0OarajgbOHa CTaj CTAPIIHHA JeHTEHAHT
Bapbapyk MBan Edpemosuu.

Ha Cranunrpanckoii nuciokanuu B 1942—
1943 rT. 6aTasbOH BBHINOJIHSUT OOEBYIO 33714y 110
obopone Cranunrpana u Ypano-Psi3anckoit sxe-
JIe3HOM goporu (puc. 4). HabmronareapHbIC TOCTHI
(HIT) BHOC, xoTOpbie TUCIOIHUPOBAIUCH BIOJIb
JKeJIe3HOM Toporu Ha rmoacTynax k CTaauHrpany,
a3areM 10 JIMHUMU QpoHTa 1o p. Bosra, cucrema-
THUYECKH TOIBEPrajuch OOMOOMETAHHIO CO CTO-
poHbl poTuBHUKA. B nHu CTanmuHrpauckoi
OWUTBBI B BO3yXEe HAXOIUIIOCH OOJIBILIOE KOJIU-
4yecTBO caMoJEToB Bpara. A 23 asrycra 1942 ro-
Jla TepMaHCKasi aBUalys HAaHeC/Ia MaCCUPOBaHHbIH
ynap 1o CTajuHrpajy, yHHYTOXUB 3HAUYUTEIBHYO
4YacTh TOPOJIAa M JIECATKH THICSY €ro JKHTENEH.
MaccupoBaHHbIe 00MOaPIUPOBKH POBOIMIKHCH
C LIEJIbIO IEMOPAIT30BaTh 3alUTHUKOB CTasInH-
rpaja u o0JieryiTh BepMaxTy 3axBar ropona. B to
BpEMsI HEMIIbI IMEJTH TTO/IaBIISIOIIEe TPEBOCXO-
CTBO B BO3/lyX€, U OTPa3UTh 3TOT ylap CUJIAMU
cosetckoit apuarmu u [IBO ropona 6su10 1e710M
MaJlopeaibHbIM.

ABuaynapbl NIpoA0JIKAIKNCh B TEUECHHE He-
CKOJIbKUX JAHeH. B pesysibrare morudiio okoso
40 TrICAY cOBETCKUX IrpakaaH. He Tonbko n3-3a
MOLIIY aBHAYy/IapOB, HO M TOTOMY, 4TO JioMa (B OC-
HOBHOM JICPEBSHHbIC) K CEPEANHE aBryCTa BbI-
CYILICHHBIE COJHIEM, JIETKO 3arOpaIuCh, 8 BOAO-
MPOBOJ] ObLI IOBPEIKACH €IIé BO BPEeMsI IPE/IbI-
aymux HanéroB. To 0OCTOATENBCTBO, YTO IO
Boure paznuiack HEGTb, CUIIBHO 3aTPYIHSIIO
TyIlIEHHWE MOXKapoB. 3HauuTenbHas yacth Cra-
JIMHTPa/ia Bbiropesa. [ MTiepoBIibl BHOCIEICTBUN
OTMEYaJjH, YTO UX HACTYIUIEHHE MPOXOIMIIO 1O
TEPPUTOPUH PabOUYUX MOCENKOB, KOTOpBIE TIpe-

Ymkura Banenmuna

Cobonesa TambsiHa

Puc. 4. Cmanunzpadckas ducnokayus 19 06 BHOC [4].

BPATHJIMCH B JIEC EYHBIX TPYO, OCTABIINXCS OT
MTOJTHOCTBIO YHUYTOXECHHBIX OTHEM JJOMOB. JTa
OBLI AIIOKAJIUIICHUC, 3aIIeYanIEHHEIN Ha HEMELKMX
¢dororpadusix [S]. [lox MaccupoBaHHBIME Y2~
paMHu JIMHUH CBSA3U HETIPEPBIBHO PBATUCH. JInd-
Helid coctaB HII, HeB3upas Ha OecrpephIBHOE
60MOOMETaHHE, CBOCBPEMEHHO BOCCTaHABIUBAI
MTOBPEXXICHHS U NIepeiaBal JOHECEHHUs O TOsB-
JICHUH BO3YLIHOTO ITPOTHBHHUKA.

B paiione qucnokaiuu npoJieTesno u 3aperu-
crpupoBaHo 1o goHecenusim HII 3a netHue
Mecsibl 35230 camonéTo-nponEToB.

Boiier 19 06 BHOC nporu Bech myTh €O
cBouM OataiboHOM ¢ 1941 o 1945 . (puc. 5).
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Puc. 5. Cxema npolideHHoz20 60oego20 nymu 19 06 BHOC 3a 200b1 Benukoii OmeyecmeeHHoli 8olibl 1941-1945 22. [4].

MpockypuHa BanenmuHra

BakHO OTMETHTB, 4TO OIaroaps yMenbIM qek-
ctBusiM komanaupa 19 06 BHOC I1. ®. dopuca
JMYHBIN cocTaB OaranboHa moHEC Ha CranuH-
IpagCKOi JUCIOKAIIMH MHHHUMAITBHBIC TOTSPH.
B nprkazax 3Toro nepriosa OTAeIbHBIMH ITyHK-
TaMH BbIJICIICHBI MOPSIKK Pa3MEIIeHHS JIeBYyIIEK-
GOMIIOB B KPHITHIX BaroHax, 00ecreyeHne ux ca-
HUTAPHBIMU TPUHAICKHOCTSIME U TOPSYHM TIH-
TaHHEeM Ha HaOronaTenbHbIX moctax. O BHUMa-
TENBHOM OTHOIICHHH KOMaHAMpa OaTalibOHa
K JICBYIIKaM TOBOPAT JOKYMCHTBI, Hai/JICHHBIC
B apxuBax: 28.11.1942 r. Ha ums komaHmpa 19 06
BHOC npumo micemo ot Byrposa H. A., otia
OJTHOM M3 JTy4IINX PaJUCTOK OaTaiboHa, CTYICHT-
K1 BTOPOTO Kypca 9KCIUTyaTallnOHHOTO (haKyIbTe-
ta MUUT Jlupuu Byrposoit. Oteny cripasmsics
0 MECTOHAXOX/ICHHUH JI0UepH U ObUT 00ECITIOKOCH
e€ JIByXMECSYHBIM MONTYaHHeM. B mokymeHTax
nonurtpyka Ob 1. E. bapbapyka caenana momeTka:
«Coobugume omyy o HaxodicoeHuu 60UYa u Konuu
omeema (nanpagums) 6 2. Cepooock 6/u 781 0 mom,
umo 6oey byeposa Jluoa evinonnsem boesyro 3a-
dauy, 300po6a u eli COeaHoO GHYULeHUe CO CMOPO-

® Mwup TpaHcnopTa. 2023.

MaHucoea Jlapuca

Maenosey HuxHa

Hol nonumpyka bapabapyka o Heobxooumocmu
nuUcamo nUCbMa Omy».

HecMoTpsi Ha HampsDKEHHYIO CUTYALHIO,
OOMIIBI OJTyYaJId HOBBIC 3HAHUS U B GaTaiboHe
PETYISIPHO IPOBOAUIKCH yueOHbBIE COOPBIL.

[Mpuka3z mo 19 06 BHOC Ne 372 or
31.12.1942 r:

«Ceeo yucna coopvl paducmog — 601Y08
0€8YUEK-KOMCOMONOK CHUMAMb OKOHYEHHbIMU.
2-X MecAUHAs npocpamma noo20mosKu paou-
CMO8B 8bINOTHEH .

Jlyywue obpasyvl yuebvl no yc8OEHUIO Npo-
2pamMmbl NOKA3anu 60uybL:

1. Jlaeposa 3. A. (npemus 100 py6.),

2. Usanosa A. I (npemus 100 py6.),

3. YVmkuna B. U. (npemus 100 pyo.),

4. Memauna H. E. (npemus 50 py6.).

Pyxosooun kypcom neumenanm Bacro-
paE. By

B ¢despane 1943 1. 60oitmam 19 06 BHOC
Maprapure 3axapoBoi, ['anune XKyran u Tatb-
stne CobOoeBoii Oblita BeIHECEHA OJ1aro1apHOCTh
3a OTVIMYHOE HeCeHHe 0OEBOro AEKYypCTBa, OT-
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XyeaH Manuxa

Ha3sapoea Jlapuca

JIMYHBIE ¥ XOPOIINE Pe3yIbTaThl B 00EBOIt 1 HO-
JIUTHYECKOH MOATOTOBKE.

Crynentkn MUUT B HOsIOpe 1942 roma mo-
JIYYMIIM OTIIMYHBIC XapaKTEePHUCTUKH KOMaHIIpa
2 potst 19 06 BHOC neiitenanra bunepmana.

U3 nonecenus:

«Egpetimop Hazaposa Jlapuca (3 kypc un-
JICeHePHO-IKOHOMUYECK020 (aKyibmema):
«AxKypamuulil, ucnonnumensvuwii 6oey. Xopouio
cnpagasemcs ¢ pabomoil cmapuwei menego-
HUCIMKUY.

Mnaowuii cepycanm Kyean Tanuna: «Hc-
KAIOUUMENbHO OUCYUNTUHUPOBAHHBLIL AKKYpam-
Hbtil boey. Omauuno necém 60e8yio ciysuchy no
nocmy».

Egpeiimop Cobonesa Tamvsana: «duepeuu-
Hbll, OUCYUNTUHUPOBAHHBII Ooey. OmauuHo
Hecém 60esyIo cyiHcoy»».

Crynentka ¢akynpTeTa myTed cooOmeHuns
MMUUT Banentuna YTkuHa OblIa OTHOH U3
JYYIINX pagucTok OaramboHa. B 1944 1. crap-
M cepXaHT YTKUHA ObUIA OTO3BaHa B PACIIO-
psoxenue mrada nusuznu [I1BO mucnonnpoBan-
HoM B Bapmase.

[Heprozuna AnekcaHopa

Mamormoea Coghbsi

byzpoea Jludus

KysHeyosa Hadexda

HavanpHukamu HaOMIODaTeNbHBIX MMOCTOB
ctanu cryaenTku MUUNT:

* | xypca myteiickoro dakymsrera Hagexna
Ky3nenosna;

* 4 Kxypca HHKCHEPHO-3KOHOMHYECKOTO (ha-
KynbTeTa MaprapuTa 3axapoBa;

* | xypca ¢akynapreTa myTed cooOIeHus
Banentuna YTkuna;

* 2 Kypca CTpouTeNbHOTO (hakynsreTa Banen-
THHA DJICMCHKUHA,

* 1 xypca ToHHEnbHOTO (axynsreTa Enena
JleGenena.

CryneHTkH 2 1 3 KypcoB 5KOHOMHYECKOTO
¢akynsrera MUUT Tarbsna Cobonesa u Pan-
ca BspBenbsckast ObIITM Ha3HAYEHBI KOMCOPTa-
MU POT.

Bce crynentkn MUUT — Gotiusr 19 06
BHOC nonyunnn 3Banust edpeitopoB, Mia-
HOIMX CEP’KAaHTOB, CEPKaHTOB. Bce no oxHOM
OBUTH TIpEICTaBICHBI K MeAalisiM «3a 000poHy
Cramuarpaga», Anexcanapa Jleproruna, Banen-
TrHa DneMeHkrHa, Copbst MamonTOBa, TatbsiHa
Cob6oxneBa n Hapexna Kyznenosa — k Mexasm
«3a GoeBBIE 3aCITyTHY.
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Azanoea Kanumonuxa

CtyneHTKa 2 Kypca JKCIUIyaTallHOHHOTO
(axynprera Jlapuca [Tanucosa mornona B 19451

Corpynuuku Mysest PYT (MUUT) nponoi-
JKAIOT MCCIIEI0BATEIbCKYI0 PadoTy 1Mo BOCCTa-
HOBJICHUIO UMEH M UCTOPHH JKH3HH CTYIECHTOK
MUUT - 6otinoB 19 06 BHOC.

CunTaeM BaXHBIM BCIIOMHHUTH OWMEHHO
Bcex ctyaentok MUNTa, ymenmmux B 1942 rony
JIOOpOBONBIIAMH M CTaBINIUX Ooifriamu 19 06
BHOC?:

1. AranoBa Kanuroanna, DKOHOMUYECKUIT
¢axynsrer MUUT 3 xypce, edpeittop-Tene-
¢onuct 19 Ob BHOC?;

2. byrpoBa Jluausi, DKcryaTanuoOHHBII
¢axynsrer MUUT 2 kype, edpeiitop-Habmona-
tens 19 Ob BHOC;

3. BsipBesibekast Panca, Dxonomudecknii da-
kynsrer MUUT 3 kypc, miaimii cep>kaHT — Ha-
yalbHKUK HaOmoxarensHoro nocra 19 Ob BHOC;

4. Jeproruna AjexkcaHapa, GakyibTeT
[yreit coobmennsst MUUT 1 xype, mmaammi
cepxkant 19 Ob BHOC

5. Epmosa Haraabsa, UHxeHepHO-
reosiorndyeckui pakynsrer MUUT 1 kype,
miaamui cepxkant 19 Ob BHOC;

6. Kyran T'anuna, DKcIulyaTallMOHHBIN
¢axynsrer MUUT 2 xype, Miaammid cep>kant
19 Ob BHOC;

7. 3axapoBa Maprapurta, DKOHOMUYECKHH
¢axynsrer MUUT 4 xype, Miaammid cep>kant
19 Ob BHOC;

2 Criucok crynentok MUNT cBepeH €O CHHCKOM JIMYHOTO
cocrasa 19 Ob BHOC apxuBa Mununcrepcta 060poHs! PO
M CIIUCKOM CTYICHTOB MHCTHTYTa U3 apxuBa MUNT numenu
1. B. Cranmuna 3a 1942 1. B ctatbe pazmemens! pororpadun
CTYAEHTOK, HalileHHbIe 10 cocTossHUIO Ha 23.01.2023 ropa.

3 Bowunckue 3BaHus TIPUBCCHBI B COOTBETCTBUHN C aKTOM
BpyueHUs1 Menaneil «3a obopony Cramnurpazma» 1945 r.
(ocHoBanue Va3 [Ipesununyma BepxosHoro Cosera CCCP
ot 22 nexabpst 1942 1.).

8. Knopo3 Jlapuca, NHxeHepHO-
reosornueckuii paxkynsrer MUUT 2 kype,
cepxxant 19 Ob BHOC;

9. Kopo6oBa Huna, TonHenbHbIH (akynbrer
MUMHT 1 kypc, edpeiirop 19 Ob BHOC;

10. Ky3nenoBa Hapne:xna, [Tyreiickuii ¢a-
xyasrer MUUT 1 kype, cepxant 19 Ob BHOC;

11. JledeneBa Enena, TonHenbHBIN (aKyib-
ter MUUT 3 kypc, kpacHoapMeel-HaOIonaresb
19 Ob BHOC;

12. MamonToBa Co(bsi, DKCIUTyaTalIMOH-
Hbli pakynsrer MUUT 2 kypc, cepaHT — Ha-
yabpHMK HabmonarenpHoro nocra 19 Ob BHOC;

13. Ha3apoBa Jlapuca, DKOHOMHUYECKHI
bakynsrer MUUT 4 xypc, edpeiitop-
tenedonuct 19 Ob BHOC,

14. HuknmoBa EnuzaBera, ¢pakynbrer
[yreii coobmennss MUUT 1 kypc, edpeiitop-
paauorenerpaduct 19 Ob BHOC,

15. MaBnoBen Huna, ¢pakynsrer [TyTeii
coobmennst MUUT 1 kypc, kpacHoapmMeel-
Habmonarens 19 Ob BHOC;

16. IlaBnoBckasi Enena, DKOHOMHUYECKUI
bakynsrer MUUT 2 xypc, edpeiitop-
tenedonuct 19 Ob BHOC,

17. Ilanucosa Jlapuca, DKcIUTyaTaIlHOHHBIN
baxynsrer MUUT 2 xypc, edpeiitop-
rabmonarens 19 Ob BHOC;

18. MMonoBa Tarbsina, daxynsrer [lyrei
coobmennss MUNT 1 kype, miaammii cepxant —
HayaJILHUK HaOmroparenpHoro nmocra 19 Ob
BHOC;

19. IIpockypuna Banentuna, Ilyreiickuit
dakyaprer MUUT 2 kypc, KpacHOapMmeel-
mabmonarens 19 Ob BHOC;

20. CoboseBa TarpsiHa, DKOHOMUYCCKHUI
bakynsrer MUUT 2 xypc, edpeiitop-
mabmonarens 19 Ob BHOC;

21. Yrkuna Banentuna, gakynpsrer [Tyreit
coobmenus MUUT 1 kypc, edpeiitop-
mabmonarens 19 Ob BHOC;

22. lllnpoxoBa Mapus, dakynpsrer [TyTeit
coobmenuss MUUT 1 kypc, kpacHoapmMeel-
mabmonarens 19 Ob BHOC;

23. Dunemenkuna Bajgentuna, Ctpouress-
HBIN (hakymbTeT 3 Kypc, CepiKaHT — HaYaJIbHUK
HabmonarensHoro nocra 19 Ob BHOC;

24. JlanuHa AHHa, 2 xypc MUUT, Benérces
NaTbHEHUIINN MOUCK CBEJCHUM;

25. Jlo6ankoBa Upauna, 2 xypc MUUT,
BeIETCS TaabHEHIIMI MOUCK CBEJACHUM;

26. Metiuna EnuzaBera, 1 xypc MUUT,
BeJIETCS NAJIbHEHIIINH ITOUCK CBEACHUM.
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Puc. 6. BoicmagoyHbiii npoekm my3est PYT (MUUT) [®omo npecc-cnyx6bi1 PYT (MUNT)].

TTocne nemobommszanuu 20 urona 1945 roga
B POJHOM By3 BEPHYJIUCH HE Bce AeBylky. H. Ep-
moBa, H. Kopoboga, M. Illupoxosa, M. 3axapo-
Ba, JI. Hazaposa, E. Jlebenesa, B. Yrkuna,
P. Bapsensckast, T. Cobonesa 3akonunm MUNT
1 paboTaiu 1o crieruaibHoCTh. Parca Bspsens-
CKast OTAMYHO y4IHIIach, noydana CTaIHHCKYIO
MIPEMUIO, 3aKOHYMIIA ACIIUPAHTYPY, 3alUTHIA
KaHAWOATCKYIO UCCEPTalMio U paboTana 1o-
IeHTOM Ha Kadenpe « IKOHOMHKA, OpTaHU3alus
U ynpasienue rnpoussoactsom» MUUT. IIposo-
Jvia OOJBIIYI0 HAyYHYIO M METOOHUYECKYIO pa-
6oty, Opi1a uneHoMm CoBeTa BeTepaHOB BOWHEI
MMUUT. Taresina CoGosieBa Takke 3aKOHYMIA
aCIIIPaHTYPY, 3AIIUTIIIA KAHAUIATCKYIO IHCCep-
TAIWIO U IIperiofiaBaia Ha Kaeape MOJUTIKOHO-
mun MUUNT [6].

K 80-netHemy ro0miero okonyanust CtannH-
rpajackoit outsel myzeem PYT (MUUT) 6bin
TIOATOTOBJIEH BBICTABOYHBIN IPOEKT, TAE MpeEn-
CTaBIJICHBI apXUBHBIE MaTepuansl, ororpaduu,
3cku3bl K pumpmy «Cramuarpamy, 2013 T (pex.

®. boHmapuyK, XyIOXHHUK-IIOCTAHOBILIUK
C. IBaHOB) U pabOTHI XyTOKHUKOB-0ATaTNCTOB
Ha TeMy CrajuHTpaackoi OUTBHI (puc. 6).
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KOJIECO UCTOPWU

ﬁXMBHAﬂ NYBNUKALNA
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Ilpecc-apxue

KaxcOOU U3 HUX.

JIEKCUKa moeco 6pemetu.

IIpeaBapuTe/bHbII NPOEKT MOJI0KEHHUS O IBH-
“KEHUH T0€e3/10B M0 PYCCKUM 3KeJIe3HbIM 10poram
(MapoBO3HBIM), OTKPLITHIM /ISl 001IECTBEHHOTO
noJb3oBanus. Beipadoran Komuccuei, yupesxnés-
HOU IUPKYIsipoM JlernapraMenTa xeae3HbIX JOPOr OT
21 ampenst 1892 ., Ne 5190, mox npeacenarenbCcTBOM
nmkerepa, [1.C.C. M. M. IlerpoBckoro.

OpraHuzanus cJIy:k0bl JBHKeHUSs
IUVIABA 1
O0mue moJioxKeHnst
§1

(1) [IBmxeHne TOe3I0B M0 JKeNe3HOUW Jopore,
OTKPBITOH JUIsl 0OIECTBEHHOTO MOJIb30BAHMS, IPO-
U3BOJUTCS. HETIOCPEICTBEHHBIM PacIOPsDKCHUEM
CIyk0Bl JBUKEHHUS 0] OOIIKUM PYKOBOACTBOM
YIPABIIOLIET0 IOPOroi, CONIACHO C HACTOSIIUM
MOJIOKEHHEM.

Mup TpaHcnopra. 2023. T. 21. Ne 1 (104). C. 126-132

[poeKT nonoxeHWUs 0 ABWKEHUN NOE3A0B MO PYCCKUM
XenesHbIM aoporam (MapoBO3HbIM), OTKPbITLIM
ana obwecTBeHHoro nonb3osanus (1892 rop)

B amom Homepe 80Ccnpouze00amest 8b10epACKU U3 NPeO8ApUMENbHO20 NPOEKmMa 00HO20
U3 2NABHBIX OOKYMEHMO8, Pe2NAMEHMUPYIOUUX IKCIILYAMAYUOHHYIO OesmeNbHOCHb
JICENe3HBIX 00PO2, — NONONCEHUS 0 d8udiceHUU noe30os. Cocmasgier o Ovin 6onee 130
siem Hazaod. B uacmu mexnuueckux ocobenHocmen SKCniyamayuy o1 npedcmasisiemn,
Mooicem Oblmb, MEHbUWUL UHMEPeEC, YeM 8 YACMU NYOIUKYeMbIX ()pacmeHmos,
OMHOCAUUXCSL K OCSIMEbHOCIU CYHCAWUX HCETLeHbIX 00PO2 U, 8 COBPEMEHHOM
noxumanuu, nepconaia. Ilpu éceti ucmopuyecko OmOIEHHOCMU OM HAULe20 BPEMEHU
MHO2UEe AKYeHmblL 8 OOKYMEHMe 6NOJHEe AKMYALbHbL, KAK HAnpumep, mpebosanue K
pabomuuxam npu cosmeueHuu npogeccuii 061a0ams NOIHLIM HAOOPOM HABLIKOS NO

IIpu socnpousgedenuu nyoruKayuy MaKCUMAanbHO COXPAHEHbl CINUITL, NYHKIMYayus u

Kntoyesble cnosa: mpaHcnopm, ucmopusa mpaHcnopma, xenesHble OOpOZU, nepcoHars, UcCmopua Hayku U mexHuKku.

(2) Ilprt HEOOXOAMMOCTH, B CHITY OCOOBIX YCIIO-
BHH JIOPOTH, YCTAaHOBHUTH KaKUE JIMOO OTCTYIICHHS
OT HACTOSIIErO IOJIOKEHHSI, TAKOBBIE MOTYT OBITh
JOIMyLICHbI He HHaYe KaK ¢ pa3pelueHus MuHuCTpa
MyTe# COOOIICHUSI.

(3) Bce nua, cocrosiiue B C1y:k0e IBHKCHHS,
Ha4YMHAasl C Ha4YaJIbHUKA 3TOM CIY>KOBI, MOAYMHEHBI
YIPaBIISAIONIEMY JOPOTOH.

Ipumeuanue: Tlon IMEHEM NpaBIeHUs JOPOTH
B HACTOSILIEM TOJIOKEHUH TOJDKHO Pa3yMeTh TAKKe
COBETHI YIIPABJICHUS YACTHBIX JKEJIE3HBIX JOPOT,
3aMEHSIOIIHE ITPABJICHNS, a IOl IMEHEM YIIPaBJISIO-
LIMX — TAKKE U HAYAIbHHKOB Ka38HHBIX U AUPEKTO-
POB YaCTHBIX JKEJE3HBIX JOPOT.

§2

(1) B coctaB ciayObl OBIDKSHHS BXOIST Clie-
JyIOLIUE JINLA, UMEIOIINe HEIIOCPEICTBEHHOE OTHO-
[IEHHE K JBIDKEHHIO TTOE3/I0B:

3a nomowb 8 nod20moske nybnukayuu.

brazodapHocmu: pedakyus 8bipaxaem npusHamensHocmb compydHuka 6ubnuomeku Pocculickogo yHusepcumema mpacnopma

3262-2023-21-1-15.

Lna uumuposanus: Mpoekm nonoxeHust 0 dswxeHuU noe3dos no PycckuM xenesHbiM opozam (Napogo3HbIM), OMKPbIMbIM Ons
obujecmeeHHo20 nonb3osaHus (1892 2od) // Mup mpaxcnopma. 2023. T. 21. Ne 1 (104). C. 126-132. DOI: https://doi.org/10.30932/1992-

MonHb1li mekem Ha aHanulickoM si3bIKke, ny6uKyemcs 0 emopoll yacmu daHHo20 8bINnycka.
The text in English is published in the second part of the issue.
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a) Ha4YaJIbHUK CJ'Iy)K6LI JBHXKCHMUS U €TI0 IIOMOIII-
HUIK;

0) HaYaJbHUKH LIEHTPAJIBHBIX PACIIOPSAAUTENb-
HBIX OTHEJOB U MECTHBIX OTACJICHHH, PEBH30PBI
1 KOHTPONEPHI ABMKCHHUS,

B) HAYAJIBHUKH CTAHIMH 1 X TIOMOIIHHKHY;

I‘) CUTHAJIUCTHI IIPU MOCTOAHHBIX CTAHIIMOHHBIX
1 MYTCBBIX CUTHAJIBHBIX IOCTAX;

1) TenerpaducTsl;

€) CTPEeJIOYHUKH;

) COCTaBUTEII MOE3I0B U CLEMIIHKY;

3) TIaBHBIE (00ep-) KOHIYKTOPHI M KOHAYKTOPHI
BCEX HAaMEHOBaHHI.

Tlpumeuanue: TlapoBo3Has IpHCIyTra, XOTS U HE
MIPUHAJIEKUT K CIIy)KOe ABMKEHHS, HO B OTHOILIE-
HHU MTePEIBYKEHHS TOABIYKHOTO COCTaBa MTOTIHHS-
€TCs Ha CTAaHUUSX HAYaJIbHUKY CTAHIMH, HIIN JIHLLY,
pacropspKaloIeMycsi MaHEBpPaMH, a B ITyTH — IJIaB-
HOMY KOHJYKTODY.

(2) U3 uncna moMMeHOBaHHBIX JOJKHOCTEH
yIpaBJIEHUE KaXJOH IOPOTH YUYPEXJaeT COCTaB
CITY>KOBI IBHIKCHUSI, KOTOPBIH yTBepkaaeTcss MUHU-
CTPOM ITyTel COOOIEHHSI.

(3) Hopsimok ompeneneHus K JOKHOCTH CITy-
Kamuyx, BXOOAIUX B COCTaB CJ'Iy)K6I)I JBUXCHUA,
1 YBOJIBHCHHSA OT NOJDKHOCTU U CJ'Iy)K6I>I, a paBHO
B3aMMHBIE OTHOILCHUS CIIY)KAIUX — ONIPEACIISIOTCS
JUTS KaXKI0# IOPOTH, CONNIACHO € YKa3aHUSIMH 3aKO-
Ha, TOCTaHOBJIECHNSIMH MUHHCTpA ITyTeH COOOLICHUS
U YCTaBOM OOIIECTBa MOJJISKAIICH JKEeJIe3HOH 10-
poru.

(4) HomKHOCTh HAYaIbHHUKA CITY>KOBI IBHIKCHUS,
B 3aBUCHMOCTH OT YCIJIOBUIl TOPOTH, MOXET OBITH
COBMeII[aeMa C JIOJDKHOCTBIO YIPABIISIOIIETO J0PO-
TOW WM IPYToil TOJDKHOCTBIO HA I0pore, ¢ paspe-
uieHust MuHHCTpa nmyTei coobmenus. J{ist ocTanb-
HBIX Z[OHX(HOCTeﬁ, TIOMMCHOBAHHBIX B ITYHKTEC 1-m
HAacTosAIIEro naparpada, ¢ yTBepKIeHHs YIPaBIIsIO-
LIer0 JOPOTOH, AOMYCKAaeTCs COBMECTUTENHCTBO
BPEMEHHOE, MEPHOJUIECKOE WK MOCTOSHHOE He-
CKOJIBKUX JIOJDKHOCTEH B OITHOM JIHIIE, COOOpa3HO
MECTHBIM YCJIOBHSM IBIDKEHHS U KpOMe TOTO Ha
Ka)XJIOTO U3 CIY)KalllUX, HE3aBUCUMO OT 00sI3aHHO-
cTelf, onmpenenEHHBIX HACTOSIIUM IOJIOKEHUEM,
MOTyT OBITh BO3JaraeMsl M JIpyrue oOs3aHHOCTH,
OTHOCSIIIHECS KEIE3HOAOPOKHON CIYXKObI, ecin
YIPaBISIOIUM J0pOroil OyneT MpU3HAHO TaKoe
COBMeEUICHHE BO3MOKHBIM 0e3 yiepOa asist aena.

5) Cnyxamuii, COBMEIAIONIUA HECKOIbKO
JOJDKHOCTEH, TOJDKEH YIOBJIETBOPSTH BCEM Kaue-
CTBaM M MO3HAHUSM, YCTAHOBJIEHHBIM IS KX 10U
13 COBMEIIAEMbIX UM JOJDKHOCTEH, OyIb TO coBMe-
[IEHHe TTOCTOSIHHOE, BPEMEHHOE WM MepHOIHIe-
CKoe.

§3

(1) Kaxxnoe nuio 0053aHO BpEMEHHO YCTPaHUTh
OT JIOJDKHOCTH HEIOCPE/ICTBEHHO MOJIBEIOMCTBEHHO-
0 eMY CITY>Kalllero, 0Ka3aBILIerocst HeHaIEKHBIM UITH

®  Mwup TpaHcnopTa. 2023. T.

00OHapyKUBLIETO HECIIOCOOHOCTH K HCIIOIHEHUIO
BO3JIO)KEHHOH Ha HEro O0sI3aHHOCTH, U O TaKOM
YCTpPaHEHHH HEMEJIEHHO COOOIINTH CBOEMY Hero-
CPEACTBEHHOMY HAa4albCTBY [UIsI JAJIbHEHINEro pac-
TIOPSDKEHNSI, IPUHSB CO CBOEH CTOPOHBI HEOOXOMMBIE
Mepbl K 0€30CTaHOBOYHOMY OTIIPABIICHUIO CITY)KOBI.

(2) Cnyxaiue, HOMMEHOBAHHBIC B § 2, TOJKHBI
o0nazath TAKUM 3pEHHEM M CIIyXOM, YTOOBI MOIVIH
COBEPILEHHO SIBCTBEHHO PA3JIN4aTh YIOTpeOIsieMble
Ha JI0pOre CHTHAIBI, U HE UMETh TeJIECHBIX HEeIO-
CTaTKOB, MPEISTCTBYIOINX UM OTIIPABIATH BO3JIO-
’KEHHBIE Ha HUX 0OS3aHHOCTH.

(3) CraHuMOHHBIC U MOE3AHBIC CIyXKaIlUe
JIOJDKHBI OBITH COBEPLICHHOJIETHUE, HO MPH 3TOM
JIOIYCKAIOTCS CJIELYIOLINE U3bSTHUSL:

a) OKOHYHMBILIME KypC B TEXHUUECKUX JKEIE3HO-
JOPOXHBIX YYHIIMINAX MOTYT OBITH JOITYyCKaeMBbI:
K 3aHATHIO JOJDKHOCTEH CTpEeJIOYHHKA, CIEIIIIHKa,
COCTaBUTENS TI0€3/10B U KOHAYKTOpa ¢ 18-1eTHero
BO3pacTa, €CJIH OHH YIOBJICTBOPSIOT TPEOyeMbIM
[paBUJIaM ¥ Ka4yeCTBaM JJIsl CIIyXKAallIUX;

0) TenerpaduCThl, HA KOTOPBIX HE BO3JIaraeTcs
00513aHHOCTEH MO IBHKEHUIO, IOITYCKAIOTCS K 3aHs-
TUSIM TIpU TenerpadHbIX ammnaparax ¢ 16-ieTHero
BO3pacTa.

(4) K ucnonHeHH0 JODKHOCTEH HAaYaIbHIUKOB
CTaHIMH, UX NOMOIHUKOB, CUTHAJINCTOB, CTPEJIOY-
HHUKOB, COCTAaBHUTEJEH MOE3/10B, CLEMIINKOB, [JIaB-
HBIX KOHIYKTOPOB M KOHIYKTOPOB, JOITYCKalOTCS
JIMIIG JIMIA, BEIAEPIKABIINE UCIIBITAHHE B IIOJTHOM
3HAaHUM TPENCTOAINX UM OOS3aHHOCTEH, MPUUEM
Ha4YaJbHUKK CTAHLHM, UX MOMOIIHUKH U 3aMECTH-
TENU JOJDKHBI Ha3HA4YaThCs M3 JIUL, YMEIOLINX
JIeWCTBOBATh TelerpadgoM; COCTaBUTENN MOES3/I0B
U IIaBHBIE KOHAYKTOPHI IOJDKHBI OBITH 00S3aTEILHO
IPaMOTHBI; CLETIIIHKH, CTPEIOYHUKY U KOHTYKTOPEI
IIOJDKHBI OBITh U30MpPaeMbl 110 BO3MOXHOCTH U3
IpPaMOTHBIX.

(5) Kaxxpoe nuio, 3aHMMaroIee J0KHOCTD,
MOMMEHOBaHHYIO B § 2 CEro MojoXeHHs, JODKHO
OBITH CHAOXXEHO WMHCTPYKIHEH (HacTaBleHHUEM),
YTBEPKAEHHON yIPaBIAOIKUM AOPOTOH, TBEPAO
3HATh MOJIOKCHUE O CHTHANAX M WHCTPYKIUH TO/I-
YUHEHHBIX EMY CIIY>KaILX U CBOOOTHO OOBSCHSATH-
CS' Ha PyCCKOM si3bIKe. IHCTPYKIIMK COCTaBIISIOTCSA
COIVIACHO C HACTOAIIUM IMOJOXKEHHEM H COOTBET-
CTBYFOIIMIMH OCTaHOBJICHNSIMH U PACTIOPSDKEHUSIMH
MuHHCTpa IMyTel COOOIICHHUS, U JTIOTDKHBI C BO3MOXK-
HOMW TOYHOCTBIO ¥ KPATKOCTBIO ONIPEACIIAThH 00513aH-
HOCTH JIMLIA, KOTOPOMY OHH BBIIAIOTCS, M IOPSJOK
MMOJYUHEHHOCTH.

(6) K xaxgoli MHCTPYKIUH 0053aTEIbHO
JIOJDKHBI OBITH TPHIJIOKEHB! HIKECIIEAYIOIINE BBI-
OOpKH M3 3aKOHOB. .. KPOME TOTO M3 O0IIEro ycTaBa
POCCHICKHX >KEJIE3HBIX IOPOT AOJIKHBI OBITh BKITIO-
YeHBl B COOTBETCTBYIOIINE MHCTPYKLMH TOJJIEKA-
IIM€E CTaThH, TI0 YCMOTPEHHMIO YIIPABIISAIOLIETO I0PO-
TOH.
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(7) Besikue u3MeHEHHS ¥ TOTIOJHEHHUS B HH-
CTPYKLUSX, OCIEI0BaBIINE BCIEACTBUE PaCIo-
psbkeHuss MuHHCTpa IyTeil COOOLIeHHs, a PaBHO
W3MEHEHUS B 3aKOHAX U ITOCTAaHOBJIECHUAX, IIOMe-
L[aeMbIX B IIPHWIIOKEHHUIX K MHCTPYKIHAM, CO00-
LIAOTCS CITY’KAIUM [PUKA30M IO JIMHUH YIIPaB-
JISIOIIETO JOPOTOH.

(8) HCTpYKUMHU BBIIAIOTCS KaXJIOMY CIIyXKa-
ieMy IOJ paclHcKy, 0e3rpaMOTHBIM K€ Herpe-
MEHHO IPOYUTHIBAIOTCA M Pa3bACHAIOTCSA HEIO-
CPEICTBEHHBIM €r0 HayaJlbCTBOM.

(9) Cny>xamwii, JOMYIIEHHBIH K HCIIOTHEHHUIO
BO3JIOKCHHBIX Ha HETO 00s13aHHOCTEH, HE MOXKET
OTrOBapHBATHCSl HE3HAHUEM HJIM HETIOHUMaHHEM
COJICP)KaHUS NMPETNOJAaHHBIX €My HMHCTPYKIIHUH,
MpaBWJI, HOJIOXKEHUH U TIp.

(10) Kaxnprit cocTosmuii B cIry>k0€ IBIIKEHHS
JTOJKEH OBITh CHAOKEH MIPU MCITOTHEHHH MM CITy-
KEOHBIX 00513aHHOCTEH IPUCBOCHHBIMU €T0 JTOJIK-
HOCTH MCIIPaBHBIMHU CUTHAJIbHBIMH 3HAKaMH, UH-
CTPYMEHTAaMHU M BCEMH IpeIMeTaMH, HeoOXoau-
MBIMH U1l UCIIOJTHEHUS IOPYYEHHBIX eMy 00s13aH-
HocTteld. [IpuHuMaromuil HHCTPYMEHTBI M CUTHAJIBI
00s513aH yI0CTOBEPUTHCS B UX TOJHOCTH U, B CIIy-
yae HEHCIPABHOCTH, HEMEIJICHHO 3aBUTh O TOM
Hay4aJbCTBY.

(11) Kaxnplii U3 MOMMEHOBAHHBIX B CUX Ipa-
BHJIaX CIIYXAlUX 110 IBM)KEHUIO OJKEH OBITH BO
BpeMs HaXOXKJICHHs CBOETO Ha ciryxbe B (hopMeH-
HOM ozie’k/1e NI C IPUCBOEHHBIM JAHHOM J0JIXK-
HOCTH (DOPMEHHBIM 3HAKOM I10 YTBEPKAEHHOMY,
B YCTAHOBJICHHOM IOPsKE 00pasiy.

§4

(1) O6s13aHHOCTH TIO IBUKESHHUIO TOJKHBI OBITH
opydaeMbl J0CTATOYHOMY YHCIY CIIyXalluX,
Ja0bl OHM MOTJIH YCIIELIHO HCIIOTHATH BO3JIOXKEH-
HOE Ha HUX JIEJIO U, B Cllyyae BHE3aNHOW 00JIe3HH
KOro-11u00 U3 HUX, ero 00s13aHHOCTHA MOTJIU OBIThH
CBOEBPEMEHHO MPHUHSATHI JPYTUM JIULOM.

1-1i Bapuanm

(2) Yucno ciyxamux onpeaeseTcs Ha 0CHO-
BaHUM HIDKEYKa3aHHBIX IPENeNbHBIX HOpM Oec-
CMEHHOM CITy>KOBI OT/IbIXa B TEYCHHUE CYTOK.

2-ui Bapuanm

(2) Yucno cayxamux onpeaensercs Ha 0CHO-
BaHUM HWKEYKAa3aHHBIX IIPE/IEbHBIX HOPM HeTpe-
PBIBHOH CITy>KOBI M CIEYIOLIET0 338 HUM OTIbIXA.

Lna cmanyuonnvlx cayscaujux

(3) [dns 6eccMeHHOMN CiTy)KObl CTaHIIMOHHBIX
CIyXaIlUX HauOONbIINY Hpenen eXeAHEBHOH
paboThl omycKaeTcs B 3uMHee Bpems 12, a B mpo-
yee BpeMs rozia 14 yacoB B CyTKH, IPU HEIIPEMEH-
HOM YCJIOBMHM HpPEA0CTAaBICHHUS HENPEPBIBHOTO
OT/BIXa, 0€3pa3INIHO THEM HIIH HOUBIO, HE MEHee
6 4acoB B CYTKH U CBEPX TOTO HENPEPBIBHOTO
OJTHOCYTOYHOT'O OT/bIXa B TEYCHHH KaXKJOTO Me-
csla JBa pasa, MpUYEM CIyXKalleMy HpeaocTaB-
JgeTcs IPaBo IMOJb30BAThCS 3TUM OTIBIXOM,
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¢ coriacust yIpaBJiCHUS AOPOTH, HE 110 MeCsIaM,
a 110 COBOKYIHOCTH HECKOJIBKHX MECSIEB.

1-1i Bapuanm

(4) Korna, o ycinoBusiM JBUKESHUS UITH BCIIE-
CTBHE OCOOCHHOM HampsDKEHHOCTH padoTHI, HE
IIPEACTABISETCS BOSMOXKHBIMHU COOIOCTH BBIIIIE-
MPUBEIEHHBIX HOPM JJIs1 0€CCMEHHOM CIIYX)OBI, TO
JNEeXKYpPCTBA PACIPENESIOTCS MEKAY ABYMS WIH
OoJsiee JIMIAMH B 3aBUCUMOCTH OT HHMIXKECIICAYIO-
LIMX HOPM JIKYpPCTBa M OTIbIXA.

a) HauanbHUKM CTaHLMH, MOMOIIHUKHU HX,
CUTHAJIUCTBI, COCTaBUTEIH, CICTIIUKHU, CTapIIne
CTPEJIOYHHUKH U CTPEIIOYHUKH IPU OOBIKHOBEHHBIX
CTpeNIKax MOTYT AEKYpUTb 10 24 4aca B CyTKH;
CUTHAJIUCTBI XK€ U CTPEIOYHUKH MPH TOCTax CO-
CPEIOTOYCHHOTO JICHCTBHS — HE CBbIIIE 16 yacoB
B CYTKH.

0) Bo Bcex ciyuasx, xorna HempepbIBHAsS
ci1y»x0a MOMMEHOBAHHBIX CIYXKaIInuX OyJeT JOCTH-
raTh HaWBBICIIMX INPEEJIOB YKa3aHHBIX HODM,
MTOCJICAYIOLIHH OT/ABIX, IPEIOCTABIIEMBIA UM, HE
JOJDKEH OBITh MEHEe YMCIIa 4acOB HPEIIECTBO-
BaBIIIeH HEMPEPHIBHOMN CITYKOBI.

B) JlexypcTBa MEXIy CIyXKallUMHU IOJKHBI
pacnpeaensaThCs TAKUM MOPSKOM, 4TOOBI B TeUe-
HUU YeTHIPEX CYTOK 00IIee YHUCII0 YaCOB OTJbIXA,
MIPEJOCTABIAEMOE CIIYKALIUM, PaBHSIIOCH 001IeH
CyMMe BpeMEHHU PaboTHI.

2-u Bapuanm

(4) Korna, o ycimoBusiM JBMKEHUS WITH BCIIE-
cTBUE 0c000i1 HANPsHKEHHOCTH PaOOTHI, HE TIPE/-
CTaBUTCS BO3MOXHOCTH COOJNIOCTH BBIIICIIPHBE-
NEHHBIX HOPM st OECCMEHHON CIyXOBI, TO
YUpexaaeTcs o4epeaHoe NeKYPCTBO MEXIY
IBYMs WM OoJiee JTHIAMHM, TPUIEM HauOOIbIIIH
TpeeN HeMPEePBIBHOM CITyKObI Ka)XI0ro U3 HHUX
HE JIOJDKCH MPEBBIIIATH!

a) U1 Ha4aJIbHUKOB CTaHLMUH, UX TOMOIIHH-
KOB, CUTHAJHCTOB, COCTaBUTEJEH, CUEMIIHUKOB,
CTapUIUX CTPEJIOYHHUKOB U CTPEIOYHUKOB IIPU
PYUHBIX CTpenKax — 24 4acoB, Ui CUTHAJIHCTOB
U CTPEJIOYHUKOB IPU LIEHTPAJIBHBIX allaparax —
16 gacos.

0) HauMeHbIInii OTABIX CIOyXaluX, CICAYyI0-
LM HETIOCPEICTBEHHO 3a CIYX00ii, TOKEH OBITh
HE MEHee IOJOBHUHBI IPE/IIeCTBOBABIIEIO YHUCIIA
4acoB JIeKYpPCTBa.

B) OOIIHii UTOT OT/BIXA JOJIKEH OBITh B CYMME
He MeHee 48 JacoB B TeUeHHUH 4 CyTOK.

s KOHOYKmMOpCKux opueao:

1-1i Bapuanm

(5) Konnykropckue Opuraiabl, Ha3HaYaeMbIe
JUISL COMIPOBOXKJEHMS MAacCaKUPCKUX, TOBAPO-
[acCaXKUPCKUX, BOMHCKUX U TOBapHBIX M10E30B
HECYT HETIPEPHIBHYIO CITy>k0y He cBbImIe 18 qacos
B CYTKH; HETIPEPHIBHBII OT/ABIX OpUTaj] HE T0JIKEH
ObITh MeHEee 6 4acoOB B TEUCHHE CYTOK, MPHUEM
B TEYCHHE ONPEAEIEHHOTO YIIPABISIOUIUM JI0PO-
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roit mepuoja BpeMEHH, AJIs BCe JIMHUU WIN Ui
ydacTKa, CpeaAHssd C€KEAHEBHAsA MPOAOKUTEIIb-
HOCTb pabOTHI B CYTKH HE JI0JKHA IIPEBBIIIATh HUA
B KakoM cirydae 12 yacoB, a HanOOoJIbIIN NEPHO,
Ha3HAYCHHBIN YIPaBIIAIOLIMM JJOPOTOH HE JOJKEH
OBITH TOIyCKaeM CBBIIIE 6 CYTOK.

(6) ITpu cocTaBiieHNH pacpeCICHUS 1KY P-
CTBa U OTAbIXa CJICAYET PYKOBOJACTBOBATHCA IIpa-
BMJIOM Ha3HayeHHsI HanOOJIBIIET0 OTIbIXa B MEC-
TaxX KUTENbCTBA OpHUrall, OrpaHUYUBASL OTABIX
B 000POTHOM JIETIO KpaHUM IIpeeaoM HeoOxo-
JUMOCTH.

(7) B oTmenbHBIX ciaydasx IPOJOJIKHTEIb-
HOCTb HCIIPEPLIBHOTO HAXOXACHUS KOHIAYKTOP-
CKUX Opuraj B moesgax MOXeT AOXOAMUTH U 110 24
4acoB, HO He MHAaYe Kak ¢ pa3pemeHust MuHuctpa
myTel cooOImeHus.

(8) [IpomomKUTENEHOCTD HETIPEPHIBHON CITYXK-
OB KOHIYKTOPCKUX Opuraj pabodyux Imoe3moB
MOXET OBITh JOBEJIEHA C Pa3pPEIICHUS YIPaBIIAIO-
LIEero JOPOroi u 110 24 4acoB, IPH yCIOBHUH Ipe-
JIOCTABIICHUS BPEMEHH HETIPEPHIBHOTO OTJIbIXA HE
MEHBIIIE YHCIIa YaCOB NPEAIICCTBOBABIICH CITyXK-
ObI.

(9) HazHaueHue cMeH, Kak U paBHO pacipeje-
JIEHHE CPOKOB I€3KYPCTBA U OTAbIXa CTAHLIMOHHBIM
1 TOE3JHBIM CITYXKalUM MPOU3BOIUTCS Paciopsi-
JKEHHEM CIIy>KObI IBUXKCHHUS, B Ipeseax Bbllle-
MPUBEIEHHBIX HOPM M YTBEPKAAETCS yIPaBIISIO-
M goporol.

2-u Bapuanm

(5) Ans xounyKTOpCcKUX OpHuraa HauOombIIni
Ipenen HEIPEepbIBHOHM cyk0bl HE JOJKEH Ipe-
BocxoauTh 18 yacos. IIpu 0coObIX ycinoBuUsAX J10-
poru HauOONBIIHH NPeIes HENPEPHIBHOM CITyKObI
JOTycKaeTcs U B 24 gaca, HO He HHaYe KaK C 0CO-
6oro Ha TO paspemeHus MUHHUCTpa MyTeH co00-
meHusa. O3Ha4eHHbIE NPEAEIbHbIE HOPMBI MOTYT
OBITH MPUMEHSIEMBI KaK B OTHOILIEHUH OJIHOM, TaK
1 10 COBOKYIHOCTH HECKOJIBKUX MOE3/I0K.

Ilpumeuanue: B yka3aHHBIX TIpeIebHBIX
CpOKax CJIyObl KOHIYKTOPCKHUX OpHraja 3aKio-
gaeTcss ¥ BpeMs, MOTpebHOe Ha MPHEM U crady
II0E3J0B.

(6) ITo mocTHXKEHUU HENPEPBIBHOM CITYKOBI
BBILICYKA3aHHBIX B HACTOSIIEM § MpeneiabHbIX
HOPM, KOHAYKTOpaM 0043aTeIbHO J0JKEH OBITh
NPEeAOCTaBJIEH OTIbIX, HAMMEHBIIHUI Tpene
KOTOPOTO OIpENeIsIeTCsI B MeCTe MOCTOSHHOTO
KUTCJIbCTBA PAaBHBIM IIOJIOBMHEC, a BHE €TI0, HE
MeHee ONHOU TpeTu NpeAlIecTBOBABIICH CIyX-
6b1. OTOBIX, IPENOCTABICHHBIH paHee HacTyIl-
JIEHUS NPEEIbHBIX HOPM, XOTsI ObI TPH HECKOIIb-
KUX MOe3/lKaX, IpephiBaeT TedyeHHe obmei
TIPOAOJIKUTCIBHOCTH CJ'Iy)K6I>I JJUIIb B TOM
clyd4ae, €CJIM TaKOBOHW OTABIX OBLI HE MEHee
BBILIEYKa3aHHbBIX COOTHOMICHHH K MPeAIIeCTBO-
BaBIIel ciyxoe.
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(7) Bpewms otnsixa B 3 uaca u 6oinee, mpoBenEH-
HOE BHE MECTa [NOCTOSHHOTO KUTEIbCTBA, — 3aCYH-
THIBAETCSl B OOLIYI0 CYMMY OT/IbIXa, YKa3aHHOTO
HUJKE, JULIb I0Jl YCIOBUEM IPEN0oCTaBICHUSA
OpuragaM NpucrocoOIeHHOTo AJS OTAbIXa IoMe-
LIEHUS B IIpefiesax CTaHIUH.

Ilpumeuanue: OTHBIX MeHee 3-X 4acoOB 3acUu-
TBHIBAETCS B YHCJIO YACOB CIIY>KOBI.

(8) OOuMii UTOT YACOB OT/BIXA, KaK B ITYHKTaX
MIOCTOSIHHOTO JKUTEIILCTBA OpUTra, TaK U BHE TaKO-
BBIX, JIOJDKEH, B OIPEEIEHHBIN IIEpHO BPEMEHH,
HE TNpeBbIIAIMUNA 6 CyTOK, PaBHATHCA CyMMe
4aCcOB CIIY>KOBI, TPUYEM OTABIX TOJDKEH OBITH pac-
npeAenaéH o BO3SMOXKHOCTH PABHOMEPHO.

(9) Pacnipenenenue nexypcTBa CTaHIMOHHBIX
CIyXallluX, a PaBHO U PabOThl KOHAYKTOPCKHUX
OpuraJl MPOU3BOJUTCS PACHOPSKEHHEM CITYKOBbI
JIBIDKEHHSI C YTBEPIKACHUS YIPABIAIOIIEro 10po-
TOH.

(10) ITpu oTnpaBIEeHUN CIYKAIIUX B IACCAXKUP-
CKHUX, TOBAPO-NIACCAKUPCKUX WIIM B TOBAPHBIX I10-
e3/1aX K MEeCTy Ha3Ha4€HWs Ul OTHPABICHUS UMU
CITy’)KeOHBIX 00S3aHHOCTEH, 1TOJIOBUHA BPEMEHH,
MPOBEJEHHOTO TAKOBBIMM CIIY)KAaIIUMHU B IYTH,
CUUTACTCS 32 OT/BIX, €CIIM Ha HUX He OyIeT BO3JIOo-
JKEHO HUKAaKUX 0053aHHOCTEH BO BpeMsi CJICZIOBaHHUSI.

(11) B ciayuasx upe3BbIYaHBIX, KOTOpbIE HE
ObLI0 BO3MOXKHO IPEABUIETH 3a01aroBpeMEHHO (Kak
HarpuMmep, Mpu AEHCTBUHM HENPEOJOIUMOI CHIIBI,
OII03/IaHUH T10€3/I0B U T.II.), IOIyCKAIOTCS CIydaii-
HBIE OTCTYIJICHHS OT BBIIICyKa3aHHBIX HOPM Hempe-
PBIBHOH CIyk0BI, HO C Te€M, YTOOBI yIpaBICHUE
JIOpPOroi 03a00THIIOCH BOCCTAaHOBJIEHUEM IIPH Tep-
BOH BOBMO’KHOCTH COOTHOLIEHHS OT/IbIXa K IPOI0I-
KHUTEIBHOCTH MPEALIECTBOBABIIEH CITyKOBI.

§5

(1) IIpenesnbl OTBETCTBEHHOCTH KaXI0TO CITy-
JKAIETO OMPEAEIIIOTCS COePKAHUEM HacTosIIe-
TO TIOJIOXKEHU S, TAHHOI eMy MHCTPYKIMH U C000-
MEHHBIMU €MY PacIOpsDKEHUSMH IO J0opore,
MpUYEM NPUMEHSIOTCS CIeyIOIUe TTpaBuIa:

a) Ecnu HencnionHeHue, Win HEYyIOBIETBOPH-
TEJIBHOC HCIOIHEHHE, KaKOW-TN00 U3 00s3aHHO-
CTel MPOU30IIO OT HECBOEBPEMEHHOI0O COO0IIe-
HUSI UCIIOJIHUTEIIO, WIHM BCJIEICTBUE TOPYYEHHUS
00s13aHHOCTEH, CONPSIKEHHBIX C JOJKHOCTAMH,
MMOMMEHOBAHHBIMH B § 2, JnIly, He 00sagaromemMy
KaueCcTBaMH, YKa3aHHBIMH B 9TOM I1aparpade, To
OTBETCTBEHHOCTDH MaJaeT Ha TOTO, KEM C/ICJIaHbl
TaKOBBIC YNYyILECHUS.

0) B cnyyae HEBO3MOXKHOCTH HCIIOIHUTH CBOIO
0053aHHOCTb JINYHO, Ka)JbIi JTOJUKEH CBOEBpE-
MEHHO IIepe/iaTh UCIIOTHEHUE TOMY JIMILY, KOTOpOe
Ha TaKoH cilyyall Ha3HAYE€HO HA4albCTBOM; IIPH
OTCYTCTBHH K€ TAKOTO JIMLA, KaXIbIi TOKEH
HEOTJIaraTeIbHO U3BECTUTh TO/JIeKAIIee Hayalb-
CTBO O HEBO3MOXXHOCTHU HCIOJIHEHHUsI CBOUX 005-
3aHHOCTEH.
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IVIABA 11
Pacnpenesienue o0s3anHocTei
MeKIY CIIYKAMMU
§6

(1) Kaxxgprii cimysxammii, He3aBHCUMO OT UCTION-
HEHHs BO3JIOKEHHBIX Ha HETO HEMOCPEICTBEHHO
00s13aHHOCTEH, TOJDKEH, 0 MEpe BO3MOXKHOCTH,
COJIeiiCTBOBAaTh NPENOTBPAILCHUIO BCSIKOH OMAcHO-
CTH, KOTOpPasi MOXKET YIPOXKaTh JIBIKCHHUIO IO JKe-
Je3HOH nopore. B cimydae kpyuieHus moesza, Io-
JBHIKHOTO COCTaBa, WIM KAaKOro-iubo JIpyroro
TIPOMCLIECTBUS HA JOPOTe, KaXIbli CIyKalui
00513aH HEMEIJICHHO NMPUHUMATh 3aBUCALINE OT
HEro Mepbl K OKa3aHMIO IOMOLIHU, U K OTPaXKACHHIO
CHTHAJIaMH MECTa IPOHCIICCTBHSI.

2) B cnnyvae noxkapa, KakIbli CIry KaIiuid, 3amMme-
TUBIIMHA MocieqHuil, 00s13aH Oe30TIaraTeIbHo 10-
JlaTh cUrHaJM TpeBoru. 1o TakoMy curhaiy ciysxa-
L[Ue JKEJNE3HON NOoporH 00s3aHbl HEMEIJICHHO
NpuOBITH K MECTY IOXKapa M, 3aHsSB CBOM MeECTa,
JIeHCTBOBATH CONNIACHO MHCTPYKLIUH.

Ipumeuanue: TpebGoBaHHE 3TO HE pacHpPOCTpa-
HSETCS Ha CIIy)KallluX, UCHOJIHAIOUNX BO BpeMs
NIO’kapa OTBETCTBEHHBIE OOS3aHHOCTH IO NMPUEMY
¥ OTIIPABJICHHE TTOE3/I0B.

(3) Ciy»xariue 1o ABMKEHHIO 00s13aHbI BECTH ce0st
T10 OTHOILEHHIO K ITyOJIMKE CKPOMHO U BEXKIIMBO, HO IIPH
3TOM € TBEPAOCTHIO M HACTOWYMBOCTBIO TPeOOBATH
WCTIOJTHEHUsI YCTAQHOBJICHHBIX IPABIJI; OHU JIOJDKHBI
OBITH IIPEIYNPEIUTENBHEI B IIPEsieNax IpeIoCTaBlIeH-
HBIX UM CITy’KeOHBIX TpaB. [Ipy HEBHUMaHWUH TOCTO-
POHHUX JIMI] K PEIYTPEKICHUSIM CITyKalLUX WK He-
JKEJIaHUU TIOTYMHUTBCS 3aKOHHBIM MX TpeOOBaHUSIM,
ciyxKarye 00si3aHbl 00paIaThes K )KaHIapMCKOH Mo-
JMLHHK 32 coAeicTBHEM, NpUUEM O OoJiee BaXKHBIX
CITy4asix JIOHOCHTb CBOEMY HauaJIbCTBY.

(4) AreHTbl Cy)OblI ABMIKCHHSI, TIOUMCHOBAH-
HBIE B § 2 HACTOSILIETO OJIOKEHHS, IIPH UCTIOTHEHUH
MU CBOUX CITy>KEOHBIX 0013aHHOCTEI, 110 OTHOILIE-
HUIO K ITyOJIMKe, ITOJIB3YI0TCS PaBaMH JIULL, COCTOS-
LIMX Ha TOCYIapCTBCHHOM CityKOe?.

§7

Hauanvrux cyscowr osusicenus

(1) JInmo, KOTOPOMY ITOPYUEHO HEMOCPEICTBEH-
HOE 3aBebIBaHHE CIIY)KOOH JBM)KCHUS UMEHYETCS
HAYaJIbHUKOM CITY’KOBI IBHKECHUS.

(2) K o0s3aHHOCTH HavYabHUKA CITY>KOBI JIBU-
JKEHUSI OTHOCHUTCSL:

a) HEeTOCPEICTBEHHOE, OTBETCTBEHHOE 3aBE/IbI-
BaHUE U PACIOpPSDKEHUE ABMIKEHUEM IO JIOpOTe
W JINYHBIM COCTaBOM 3TOH CITY>KOBI;

6) 3200Ta O COOTBETCTBEHHOM Pa3BUTHH CTaH-
Ui, CUTHAJIN3AIMU UX U T0E€30B, 10CTaTOYHOM
KOJIMYECTBE MOIBUIKHOTO COCTaBa, yCTPOUCTBE T0-
MEILEHUH 1 MpUCTIOCOONICHNH, HEOOXOAUMBIX IS
COBEPIIAEMOTO JIBUKEHHUS, O CHAO)KEHUH CTaHLUM,
M0€3/I0B U CIIY)KaIIuX He0OOXOJUMBIMH CHUTHAJIAMHU,

! TIoMJIe)UT YCTAHOBIEHUIO B 3aKOHO/ATENILHOM MOPSIIKE.
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WHCTPYMEHTAaMH, MHCTPYKLUSIMH, IPOYNMH TIPE/I-
METaMH M MarepHajaMH, O JOCTaTOYHOM YHUCIIE
CIyXalluX ¥ O COOTBETCTBUHM UX TPEeOOBAHUAM
CITYXOBI;

B) HaOJIO[IeHNE 3a NMPaBUIbHBIM U CBOCBPEMEH-
HBIM JIBUJKCHHUEM I10€3]10B;

I') HaOMIONICHHUE 32 TOYHBIM MPHUMCHEHUEM U HC-
MTOJTHEHHEM BCEX OTHOCSIIUXCS JKENE3HBIX JOPOT
IIPaBUIL, TIOJIOKEHHH, TOCTAHOBJICHUH U pacIiopsike-
HH [IPaBUTEIILCTBA, a TAKKE U PABHJL, ITPETIOIAHHBIX
YIpPaBJICHUEM JIOPOTH;

J) COCTaBJICHHE PACIUCAHUI 1 TPaUKOB IBIIKE-
HUS TI0€3/I0B,;

K) BE/ICHUE YCTAHOBJICHHOW OTYETHOCTH.

Tpumeuanue 1: B HeTeprsIMX OTJIaraTeIbCTBa
ClTy4asiX, HA4aJIbHHK CITY)KObI IBHKESHUS IPUHUMACT
COOCTBEHHOH BJIAaCThIO U I107I COOCTBEHHYIO OTBET-
CTBEHHOCTh BCE HEOOXOOHMMBIE II0 BBEPEHHOH eMy
JacTH Mephl Ul obecredeHus: 6e30macHOCTH, Ipa-
BUJIBHOCTH ¥ 0€30CTaHOBOYHOCTH JABHIKCHHS;

Ilpumeyanue 2: brvkaiiiee, moj 00IIUM pyKoO-
BOJICTBOM HaudaJbHHUKA JBH)KCHMS, 3aBE/IbIBAHHE
1 pacTiopsDKEHNE CITY>K00# 1 HaOIIOIeHHE 32 TOYHBIM
HCIIOJHEHHEM CIIY)KaIllUMH BCeX IEHCTBYIONIUX
MIPaBUJI MOXKET OBITH BO3JIAracMO Ha MOMOIIHHKA
HavaJlbHUKA JIBIDKEHHS, Ha4aJbHHKA [ICHTPAJIbHOTO
pacHopsIUTENILHOTO OT/IeNa, HaYaIbHUKOB MECTHBIX
OT/IENIeHUH, PEBU30POB U KOHTPOJIEPOB JIBIKECHHUSI.

§8

Hauanvruxu cmanyuii

(1) Jlna 3aBenpIBaHUs CTAaHLHUEH 1O MPHEMY
1 OTIHPABIICHHIO TI0€3/10B Ha3HAYAeTCs 0c000e JINIIO,
HMEHyeMOe Ha4aJIbHUKOM CTaHIIUH.

(2) HayanbHuk craHiuu 00s3aH:

a) COZIepIKaThb B NOIHOU UCTIPABHOCTH JUIS JIBHIKE-
HUSI TI0€3/10B HaxXoJleecs B Mpesesax CTaHIHUHU:
ITyTH NIEPEBOIbL, COOPYIKEHHS, CHTHAIIBI U TTOJIBHKHOM
COCTaB, YCTPAHATh 10 BO3MOXKHOCTH, 3aMEYCHHbIC
HEHCIIPaBHOCTH U B ClIydae HaJIOOHOCTU TpeOOBaTh
COZICHCTBUS M PACIIOPSHKEHHUS MOIUISKALINX JIHIL;

0) 3a00THTHCS O COOTBETCTBEHHOM JUTS CTAHIIUH
KOJIMYECTBE: IyTEH, MEePEBOIOB, COOPYKEHHUM, CHUT-
HAJIOB TIOJIBHYKHOTO U JINYHOTO COCTaBa, U 0 CHaOXke-
HHH CITyXAIIUX CTAHIIUH HHCTPYKLMSAMH, CHTHAJIAMH
U MIPOYMMH NIPpEIMETaMH;

B) HaOMIONATh 32 TOYHBIM HCIIOJTHEHHEM 00sI3aH-
HOCTe# CITy>kOBI BCEMH ITO€3IHBIMH ¥ CTAHIIMOHHBIMH
CIY>KalllUMHU U PACTIPeNeNsiTh 00S3aHHOCTH MEXITY
MIOCJICTHAMH B 3aBUCHUMOCTH OT YCJIOBUIl IBH)KCHHS
U CYIIECTBYIOIIMX Ha 3TO NPABMUII;

I') pyKOBOAUTH U HAOIIOAATh 332 NPOU3BOJCTBOM
MaHEBPOB, HE JIOIYCKasi HUKAKUX OTCTYIUIEHHH OT
JICUCTBYIOIIMX TPABUI;

1) CIIEINTB, YTOOBI TIOABIKHO COCTaB, OCTAB-
JICHHBIH Ha MyTSX, U PaBHO NPHOBIBAIOLIME MOE31a
HE BBIXOIWJIM 32 TPEAEIbl rabapuTa 1 ObLIN MIPOYHO
YKPEIUICHBI;

€) OTIPAaBIATh U NPUHUMATH HOE3/a 110 Ipes-
BapUTEIILHOMY YO€XKJICHHIO, YTO IyThb IS JBHIKE-

Ne 1 (104). C. 12

I'IpoeKT MNMOJIOXKEeHUS O ABMXKEHNUN Noe31OB NO PYCCKUM XKeJle3HbIM Aqoporam (HapOBO3HbIM),

OTKPbIThIM ANnsA o6LecTBEHHOro nonb3oBaHus (1892 ron)




HUS CBOOOJICH, YTO TOYHO COOJIIOACHBI NIPABUIA
CHOUICHUH C COCETHUMHM CTAHIUSAMH M YCJIOBUS
Ha/JIEKAILETro COCTaBJICHHs MOe3/a, YTO MOCIe-
HHUH CONPOBOXKAACTCS ONPENeIEHHBIM YUCIOM
TIOE3/IHBIX CITy’KallUX U CHA0XKEH YCTaHOBJICHHBIMU
CUTHAJIaMH;

) pacropshKaThesl MoAaueH MOMOIIM MOe3/1aM
1 Maccaxupam, OCTPaIaBLINM B ITyTH ¥ Ha CTAHIHH,
[IPUHUMAs BO3MOXKHBIE MEPBI M PYKOBOJIS, B MOIE-
JKAIIUX CITyYasX, ASHCTBUSAMU CITy KalllHX 1O BO300-
HOBJICHUIO TIPABUJILHOTO M O€30I1aCHOTO JABHKEHHS
Ha IyTU WIK Ha CTaHINY;

3) BECTH YCTaHOBJICHHYIO OTYETHOCTB I10 JIBHYKE-
HHIO [IOE3]I0B.

Ipumeuanue: Tlon cnoBaMu «HavaJbHUK CTaH-
LMW CJIELYeT pasyMeTh TaKKe U IOMOIHUKOB HX,
BCTYIMBIINX B UCTIPABJICHUE JOJDKHOCTH Ha4aJIbHU-
Ka CTaHLIUH.

89

Cuenanucmoi

(1) CurHanbHble TOCTBI MEXIY CTaHLHUIMU,
U B IIpeZieJIax TAKOBbIX, YUPEeXKIaeMble IS CHOLICHUH
110 TpUéMy U OTHPABJIECHUIO TOE3/I0B, TOPYYarOTCs
BEJICHUIO 0COOBIX JINII, UMEHYEMBIX CUTHAINCTAMHU.

(2) CurnanucTbl 00s13aHBI:

a) colepkaTh B MOIHON MCIPAaBHOCTY JULS JIBU-
JKEHU IIOCT U aIlaparhl, BO3SMOMKHO Yallle yOeK1asch
B LIEJIOCTH, UCIIPABHOCTH U HAJUISKALIEM JIeHCTBUM
TaKOBBIX;

0) 3a00TUTLCS O 3aMEHE M UCIPABJICHHH BCETO
HCIOPTHUBLICTOCS HA MOCTY W allaparoB, paBHO
0 YHCTOTE U CBOEBPEMEHHOM OCBEILICHHU CHUTHAJIOB;

B) HaOMnroz1aTh, 4TOOBI MOCT OBLI Beeria CBOOOIEH
JUISL CIIEZIOBaHMS TTO€3/10B;

T') HICHIOJTHATH TOYHO IPY NPUEME U OTIIPABICHUN
I10€3]10B BCE MTPaBMJIa CUTHAIIM3A1MH [IOCTa U CHOLIIE-
HHI C COCETHUMU CTAHIIMSIMH,

J1) cOO0IIATh HEMEICHHO MOJIEKAIEMY Hadallb-
CTBY M COCEHMM CTaHIIMSM HJIM II0CTaM O HEHCIIPaB-
HOCTAX IIOCTA WJIHM alllapaToB, BIEKYIHX 33 COO0I0
HapylIeHHe YCTAHOBJICHHOTO TOPAJKA JIBH)KCHHS
I0€3/10B;

€) YBEIOMIISITh COCEIHHE CTAHILUH WU MOCTHI
1 MOJIIEXAIIEE HAYAIBCTBO O IPOMCIIECTBHAX C T0-
e3/1aMi 1 TpeOOoBaTh BBICHUIKH ITOMOIIM HA OCHOBA-
HHHM JISUCTBYIOLIMX TIPABHII,

) BECTH YCTaHOBJICHHYIO OTYETHOCTB I10 JIBHU-
YKEHHMIO TI0€3/10B.

§10

Tenezpagpucmor

(1) HeticrBue TenerpadHpIMU anmaparamMy CTaH-
LMY OpyYaeTcst Tenerpagucram.

(2) Tenerpaducr o06s13aH:

a) HaOOaaTh, YTOOBI anmaparbl 1 KOMHATHOE
TenerpagHoe yCTPOHCTBO HAXOMIINCE B HCIIPABHOCTH,
a B Cllyyae NOBPEKACHUS NPUHUMATh BO3MOXKHBIC
MepbI K UX CBOEBPEMEHHOMY HCIIPABIICHHUIO;

0) cooOrmars 000 Bcex Oe3 MCKITFOYEHHs TTOBpe-
JKJICHUSX Tererpada Kak Ha JIMHWY, TaK U Ha CTaHLWH,

®  Mwup TpaHcnopTa. 2023. T.

HEMCIJICHHO HAYAJIbHUKY CTaHIIMH, MEXaHUKY 1 Ha/l-
CMOTpILMKY Teserpada;

B) IIepe/IaBaTh MOC3IHbIE, CITy)KSOHBIE TENErpaMMBI
Y YaCTHYIO KOPPECIIOH/ICHIUIO HA OCHOBAHUH CYILIIE-
CTBYFOIIIHX [PABHIT;

T') BECTH yCTAHOBJICHHYIO OTYETHOCTH I10 Tenerpa-
dy.

§11

Cmpenounuxu

(1) JInma, Ha KOTOPBIX BO3JIATAOTCS OOSI3aHHOCTH
TI0 COTEePIKaHMIO, OXPAHEHHIO 1 IEHCTBHIO PENTbCOBBI-
MH [IePeBOIAMU UMEHYIOTCSI CTPENIOIHUKAMU.

(2) Crpenounuk 00s3aH:

a) cofeprKaTh B IOJIHOM UCTIPABHOCTH ITOPYYCHHBIN
€My OCT, yOeX/1asiCh B LIEJIOCTH, UCIIPABHOCTH U HaJ-
JIeKAIleM JeHCTBUM MePEBOIIOB;

6) 3a00TUTBCST O 3aMEHE M HCIIPABJICHHU BCETO
HCIIOPTUBLIETOCS Ha [IOCTY, O YHCTOTE U CBOEBPEMEH-
HOM OCBEIIICHUH CUTHAJIOB,

B) HaOIOATh, YTOOB! MOPYUYECHHBIH €My HMOCT
U CMEXHBIE ITyTH ObLIM CBOOOTHBI ISl IEPE/IBHKEHHS
TOZIBIDKHOTO COCTaBa;

T) Jep)KaTh CTPEJIKU BCEIa B TOM IOJIOKESHUH,
KOTOpOE OyZIeT TSl CETo ONpeIeNIeHO 1 IEPEBOIHUTH UX:
JUIsl TIPOIYCKa TOE3/I0B M0 YKa3aHWI0 HadallbHUKA
CTaHIMH, a TPU MAHEBPAX N0 YKA3aHHIO JIULIA, PACTIO-
PsDKAIOLIErocst MaHEBPaMU WIIH 110 TpeOOBaHUSAM, 3a-
SIBIISIEMBIM YCTaHOBJICHHBIMU CUTHAJIAMH;

) HAXOUTBCS HA CTPEJIKe, OOPAIEHHOM K 0XKH-
JTAeMOMY TIO€3ly OCTpHEM IIepa; eCIIM Ha IOCTY MMe-
€TCSl HECKOJIBKO TaKUX CTPEJIOK, TO BCE OCTaJbHbIC
3aKpEIUIATh IPUHATHIMU Ha I0pore Mpuoopamu, — Ipu
OTCYTCTBHUM WJIM TIOpY€ MPHOOPOB TaKUE CTPEJIKU
OrpaKIaTh CUTHAJIAMH OCTaHOBKH; COOJIONECHUE Ha-
CTOSIILIETO IIPaBHIIA He 00s13aTENILHO TIPU MaHEBPaX;

€) cooOIIaTh HeMeJIEHHO MOIeXKaIeMy Haqallb-
CTBY O BCEX HEUCIPABHOCTSX Ha IyTH U CTPEJIOYHBIX
MOCTax, U3BEIIATh CTAHIIMOHHBIX CITY>KalllUX O POHC-
LIECTBHU YCTaHOBJICHHBIMH CHTHAJaMH, OTPaXIaTh
CHTHaJIaMH TIOABIDKHOW COCTaB IJIM MECTO, HPEIIsIT-
CTBYIOIIEE IBHXKECHUIO.

Ipumeuanue: Tlpu neHTpanu3auy EPEBOLOB
00513aHHOCTH JIHL], ICHCTBYIOIIHX TaK, OTPECIISOTCS
0COOBIMH ITPaBUJIAMH, U3aBAEMbIMH yIIPaBJICHUEM
JIOpOL.

§12

Cocmasumenu

(1) TIpom3BOACTBO BCSKOTO pofa IepeBIKEHNI
TMOJIBH)KHOTO COCTaBa B TpEiesiaX CTAHIMH (CTaHIIU-
OHHBIC MaHEBPBI) MOXKET OBITH IOPYYaEMO OCOOBIM
JIMIaM, UMEHYEMBIMU COCTABUTEIISIMH.

(2) CocraBurens 00s13aH:

a) yOexxmaThCs B HauIeXaleM COCTOSIHIH | 110~
JIOXKEHHU IyTH, TIEPEBOJIOB, COOPYKEHHI, TIOIBUX-
HOTO COCTaBa M CUTHAJIOB B paifoHe MpeacTosmen
paboTsl;

0) pyKOBOZIUTH M HAOIIOATh 3a pabOTOM CIICMIIH-
KOB, CTPEJIOYHHKOB H IIPHCITYTOil MAHEBPOBOTO MAPO-
BO3a, @ PABHO U BCSKOTO JAPYTOTO JIBUTATENIS;
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B) IIPOU3BOANUTH MaHEBPHI B Ipeaeiax MyTeH,
YKa3aHHBIX €My Ha4YaJIbHUKOM CTAaHIIUH;

T') COCTaBJISATh 110€3/1a, HE OTCTyNas HU B Y€M
OT ACHCTBYIOIINX MPAaBWJI B OTHOIICHHU IOJAYH
CHT'HAJIOB, CKOPOCTH JIBIDKEHHS, POZIA, KOJINYECTBa,
pa3MeICHNUS ¥ COSMHEHNUS TTIOBIKHOTO COCTABA,

JI) cOOOIIaTh HEMEUICHHO TOJJIeKaNIeMy Ha-
YJaJIbCTBY O BCEX 3aMCUCHHBIX HEUCIIPABHOCTAX KaK
B OTHOILEHHUHU IYTH, CUTHAJIOB U MOABHXXHOTO CO-
CTaBa, TaK U B OTHOLICHUH MOJBEIOMCTBEHHBIX
COCTaBHTEIIO CITYXKAIIUX;

€) CIeOUTh 3a HaJJIeXKallUM pasMeleHHEM
BarOoHOB Ha ITyTAX U 3a IIPOYHBIM YKPCIIJICHUEM HX.

Ipumeyanue: ]I npou3BOACTBa COOCTBEHHO
CLIETKHM U PACLEINKHU IOJBUKHOIO COCTaBa MOTYT
OBITh Ha3HAYAEMBI 0COOBIE CITYKalIUe, UMEHYEeMbIe
CLIEIIHKaMH, KOTOPBIE IEHCTBYIOT ITOJ] HEIIOCPeI-
CTBEHHBIM PYKOBOACTBOM COCTABUTENS WIIH JIULA,
PacnopsKAOIIETOC MAaHEBPAMH.

§13

Thasnwlii konoykmop

(1) I'maBHBIN KOHAYKTOP, €CTh HaYaJbHUK CO-
MIPOBOXKIAEMOTO UM I0€371a.

(2) TnaBHBIH KOHIYKTOP 00s3aH:

a) yOe:KaaThCsl IpU OTIPABICHUH MOE3/1a CO
CTaHLIMM B MPaBHJILHOM COCTAaBJICHHUH MOE3]a,
HaJIIeXAIIEM CLEIUICHUH €T, IPAaBHILHOM Harpys-
K€ MOJBIKHOTO COCTaBa, HCIPAaBHOM ICHCTBUH
TOPMO30B, HaJJIe)KAIIEM KOJNIECTBE ¥ HCIIPABHOM
COCTOSIHUH, 1 IEHCTBUY CUTHAIBHBIX TPUHAIIISK-
HOCTEH;

B) HaOM01aTh, YTOOKI B IIO€3/I€ OBLJIO YCTaHOB-
JICHHOE YHCJIO OE3/JHOM NPUCIYTH, U YTOOBI TaKO-
Bas ObUIA MPAaBUIIBHO paclpeelieHa B oe3ae;

r) HabIIODaTh 32 TOYHBIM HCIONHEHUEM 005-
3aHHOCTEH CITy>KOBbI OE3THOM U MapOBO3HOM PH-
CIIyTOM, a paBHO 3a COOIONECHHUEM B II0€37I€ BCEMH
JIMIaMH1 YCTAHOBJICHHBIX IMTPaBUII;

1) CJISTUTD 32 TPOYHBIM H BIIOJIHE 0€30MaCHBIM
pasMeleHHeM Ipy3a Ha OTKPHITOM MOABHIKHOM
cocTaBe;

€) IeHlcTBOBAaTH TOPMO30OM B OIPEAEIEHHBIX
clydasix;

JK) pacropsKarbCs OCTAHOBKOH Ha CTaHIMH
W OTHpAaBIEHUEM [0€3]]a CO CTaHIMH COTJIACHO
JEUCTBYIOIINX JUIS CErO MPaBUIT;

3) yOexkIaThCsl B LEIOCTH 10e3/1a, IPUOBIBIIIe-
TO Ha CTAHIINIO ¥ JOKJIAIbIBAaTh 00 3TOM HayaIbHU-
Ky CTaHLIMM,

1) OCTaHABJIMBATh MOE3]] BO BCEX 3aMEUEHHBIX
ClIydasix, yrpoKarolux 0e30MacHOCTH U ITPABUIIb-
HOCTH JABW)KCHHS, a TAKOKe AJISI IPeIOTBPALICHUS
HEeCYaCTHH ¢ TMLAMH, CIIETYIOIIMH B IT0€3/e HIIH
HaXOJUIIMMUCS Ha IyTH;

.]'I) NPpUHUMATh COOTBCTCTBYIOILIAss MCPBI IO
OrpaXkJEHUIO OCTAaHOBUBIIETOCS I0E371a, TpeOOBATH
MOMOIIM MOCTpaJaBlIeMy IOe314y M OKa3bIBaTh
BO3MOXHYIO TIOMOII[b OCTPAJABILIIM;

® Mwup TpaHcnopTa. 2023. T.

K) BECTH YCTAQHOBJICHHYIO OTYETHOCTB T10 JIBHIKE-
HHIO [IOE3/I0B.

§14

Konoykmopot

(1) s obcimy>xiBaHus 1Toe3/1a, B IOMOIIb TTIaB-
HOMY KOHAYKTODY, Ha3HAYalOTCS OCOOBIE JIMIIa,
HMEHyeMble KOHIYKTOPaMH.

(2) Konnykrop o0si3aH:

a) HaOJroz1aTh 32 NPAaBHIILHOW Harpy3KOH OABUK-
HOTO COCTABa M 33 HAIC)KALIIM CLICTUICHHEM [T0e3/1a;

0) 3a00THTHCS 00 UCTIPABHOM JICHCTBHM TOPMO3a,
MOPYYEHHOTO eMy Uil 0OCIY)KHBaHHS; PaBHO 00
HaJUIC)KALIEM COCTOSIHHM M JICHCTBHU CUTHAJIBHBIX
[IPUHAIEKHOCTEI;

B) NO/IaBaTh CUT'HAJIBI OCTAHOBKU BO BCEX CIIy-
Yasx, yrpOKAOMUX 6e30MaCHOCTH IBHKEHHUS IO~
€3/1a M JIUIL, CIIEAYIOIHX B HEM M HaXOIIIIUXCS Ha
Iy TH;

T) IeHCTBOBATh BATOHHBIM TOPMO30M B HA/IIEXKa-
LIMX CITyYasiX ¥ COIIaCHO CYILECTBYIOLINM IPABHIIAM;

) UCIIOJIHATh HEMEUICHHO BCE PaclOpsHKEHHS
[JIABHOTO KOHYKTOPA, OTHOCSILHMECS [0 JABHKCHUS
I0€3/I0B;

€) orpakaarh I0e3]] MPHU BCSIKOH €ro OCTaHOBKE
CHTHAJIAMH.

§15

Mawunucmer

(1) He3aBucumo oT 00s13aHHOCTEH MO YXOXY,
COEPKAHUIO U IEWCTBUIO MAPOBO30M, MAIIMHUCT
o0s13aH:

a) BO BpeMsl HaXOXKICHHs TapOB0O3a Ha CTAHI[H-
OHHBIX HYyTSAX MPUBOAUTH €r0 B JBH)KCHHE HE
MHaye, KaK 10 MPUKa3aHUIO HadyaJIbHUKA CTaHIUH,
10 CHTHAJIaM TIIAaBHOTO KOHIYKTOpa WM Paciopsi-
JKAIOIIETOCsl MaHEBPAMHU, a IIPH ABHIKEHHH 110 00-
CITy’KMBAaeMBIM CTPEJIKaM, BO BpeMs IIPOU3BOICTBA
MaHEBPOB, TI0 TOJIyYCHHH OTBETHOTO CHI'HAJa OT
CTPENIOYHHKA, COIIACHO MOJIOXKEHHUIO O CUTHANAX;

0) nmocie BCSAKOM OCTaHOBKH [10€3/1a IPUBOIMUTH
€ro B JIBI)KCHHE HE HHAYe, KaK 110 CUTHAJY OTIIPaB-
JICHWSI IOIAHHOMY TJIaBHBIM KOHITYKTOPOM;

B) IIepe]] OTIIPABICHIEM IT0€3/1a YII0CTOBEPUTh-
Cs1, YTO COCTAB COOTBETCTBYET YCTAHOBIICHHBIM Ha
JOpOre TMpaBuiiaM, U YTO MPHIENKa K 0e3/1y TCH-
Jlepa ¥ 11apoBo3a C/ieNaHa MPaBUIIbHO;

I') KOIIa COCTaB Moe3/1a He COOTBETCTBYETe
yKa3aHHBIM IpaBHiIaM, 3asBHTh 00 3TOM Hadalb-
HYKY CTaHIHH.

(2) B cityuae pazHoracusi MeXy Ha4albHHKOM
CTaHLMU U MALIMHUCTOM, TaKOBBIC Pa3peIlaroTcs
MOPSIIKOM, YCTaHOBJICHHBIM YIIPaBICHUEM KaX 101
JOPOTH.

(3) Ipu crnemoBaHWH OAMHOYHBIX ITAPOBO30B
00513aHHOCTH IVIABHOTO KOHIYKTOpa BO3JIAraloTcs
Ha MalIWHKCTA.

[punoxenne K KypHay
«Kenesnogopoxuoe [Jesion, 1892 r., Ne 4546 @
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2022 roxy BBILIEN B CBET TPETUH TOM

MoHorpadun «BoeHHoe mpaBo» mon

oOuiell pepaknued 4ieHa-KOppecIoH-
neuta PAH A. H. CaBenkoBa u mpodeccopa
A. B. KynamikuHa, moaBejisi UTOTOBYIO YePTY
mox Oosee yeM JBYXJETHEH paboOTO#l aBTOp-
CKOTO KOJUIEKTHBa HaJ 3THUM (pyHIaMeHTalb-
HBIM TpyaoM 123,

TpEXTOMHUK cTaj COOBITHEM B MUPE BOCH-
HOT'O IIpaBa, KOTOpPOE IpPEelCTaBIsieT COO0MH
KOMILJIEKCHYIO OTpaciib MPaBOBOI HAayKH, pe-
TyJIUPYIONIYI0 OOIIeCTBEHHBIE OTHOUICHUS,
CKJIaJIbIBAIONIMECS 110 TOBOAY oOecrnedyeHus
samuiménHocTy Poccuiickoit @enepanuu ot
BOEHHBIX OIIACHOCTEH U BOCHHBIX yrpo3. B mMo-
Horpaduu aBTOpaMu O0OOCHOBAHBI MOIXOJIBI
K BOGHHOMY IIPaBy € MO3UIHH ITOCTHEKIIACCH-
YeCKOW Hay4HOH panMoOHAIbHOCTH, CHOPMHU-
poBaHa Hay4Hasl maTdopma JUIss HHTErpauu
KOHUENINUU BOECHHO-NPAaBOBBIX 3HAHUMH
B CTPYKTYPY COBpEMEHHON HAyYHOW KapTHUHBI
MUpa.

HecoMHEeHHBIM T0CTOMHCTBOM TPY/1a SIBJIsI-
€TCsl ero LeJOCTHBIM, MOHOrpaduIeCcKui,
(yHIaMeHTaJIbHBIH XapaKkTep, pacCMOTpEeHUe
B HEM TEOpETHUYECKHX NPOOJIEeM BOEHHOIO
1paBa, COBPEMEHHOTO COCTOSIHHS €r0 OCHOB-
HBIX MHCTUTYTOB M MEPCIEKTUB Pa3BUTHUS Ha
Oommkaiinryto nepcrextuBy. ChopmynupoBan
HOBBIIl IIpeAMET BOGHHOI'O MpaBa, KOTOPBIH
BKJIFOYAET CJIEAYIOLINE OCHOBHBIE BOIPOCHI:
MOHTHE BOWHBI (BOOPYKEHHOTO KOH(DIHUKTA),
MOPSIIOK U MOBOABI JUis €€ 0ObABICHUS; IIpa-
BOBBIE OCHOBBI Be/ICHHsI BOHHBI (BOOPYKEHHBIX
KOH(IUKTOB); GOPMHUPOBAHNE U pean3anus
rocyAapCTBEHHOW MOJIUTHUKH B LENIX odecre-
YeHHs] BOCHHOW 0€30I1acHOCTH roCyIapcTBa;
MOOMJIM3AIIMOHHAs TOTOBHOCTh BOGHHOW Op-
raHM3aluH TOCYJapCTBa, SKOHOMUKH, TPaKIaH
K BEJICHHIO BOOPYKEHHOW OOpHOBI; IPaBOBOE
MOJIOXKeHUe (CTaTyCc) U OTBETCTBEHHOCTH
Y4aCTHUKOB BOCHHOH AESITEIBbHOCTH, IPABO-
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MEPHOCTh NPUMEHEHHUS UMHU BOOPYKCHHI
U MHBIX CPEJICTB BOOPYKEHHOH OOPHOBI, a TaK-
KE PSIT IPYTHUX.

IIpencrapnsiercs, 4To MpOBEAEHHOE UCCIIe-
JnoBaHHEe (HOPMHUPYET MPUHIIMIIUAIBLHO HOBBIC
IBPUCTUYECKUE BO3MOXKHOCTH JJIsl CHCTEMHOTO
MIO3HAHMS 1IPABa U €r0 POJIH B COLMATILHOMN Jiesl-
TEJILHOCTH, & TAK)Ke MMEeT CYILIECTBEHHOE 3Ha-
YCHHUE JJIS1 PA3BUTHUS MIPABOBBIX, BOCHHBIX HAyK
U pacUIMPEHUs] MHOT0OOpasusi COBPEMEHHOTO
COLMAIEHO-TYMaHHTapHOTo 1o3HaHus. O00CHO-
BaHO MECTO BOGHHOTI'O TIpaBa B OTEYECTBEHHOU
MIPaBOBOY CHCTEME U BBISIBIICHBI XapaKTCPUCTHU-
KU €r0 peaJibHOro (DYHKIIMOHUPOBAHUSI B COLH-
albHOW KM3HH, PACKPBITa CBSI3b BOSHHOI'O
mpaBa ¢ JAPYrUMH HayKaMH M CYIIHOCTb 3TOH
CBSI3U, YTO MHUIIUHPOBAJIO Psi/I HOBBIX KOHIICTI-
TyaJIbHBIX uccieaoBanuii [1-3].

[Tpusnekaer k ceOe BHUMaHKE OOLTMPHOCTh
HCCJIEI0BATENBCKOTO MaTepuaia: B MOHOT paduu
M3y4YeHbl OCHOBHBIC HAay4HbIE PaOOTHI C Havaja
pa3BUTHUSI COBETCKOW BOCHHO-IIPABOBOW HayKH
(xonerr 40-X I'T. POIIIOTO CTOJIETHS ), AUCCEPTa-
LIMOHHBIE UCCIIEOBAHUS COBETCKOTO U TIOCTCO-
BETCKOT'0 IIEpHO/ia 110 BOGHHOMY IIPaBy, a TAKXkKe
3HAYMUTEJIFHOE KOJINYECTBO 3apyOesKHBIX NCTOY-
HUKOB U OTIBIT IIPABOBOTO PETYJIHMPOBAHUS BOCH-
HOW IeATEILHOCTH BEAYIUX CTPAH MHUpPA, B TOM
yucie CILIA u KHP.

HayuHast 00O11ecTBEHHOCTh KHBO OTpearu-
poBaia Ha nosiBieHre MoHorpagpuu. OO 3ToM
KpPacHOPEYMBO CBUAETEILCTBYIOT YK€ OITyOIIH-
KOBaHHBIC PCIICH3UHU B aBTOPUTETHBIX TICPUOIU-
YECKUX H3/[AHUSAX, IMOJTOTOBJICHHBIC BHIHBIMU
Y4EHBIMU U OOIIECTBEHHBIMU JesiTesIMu [4-9].
B Hux Hen3MeHHO nogupkuBaeTcs QyHIaMEH-
TaJbHBIA XapakTep BBINOJHEHHOTO HCCIIEI0Ba-
HUS1, BBICOKHI YPOBEHB IIPEJCTABICHHOTO MaTe-
puaia, ero TeopeTHveckas M NMpakTH4YecKas
3HAYMMOCTh. B psije peueH3uii, nMerommnx
(bopMy aKkageMHUeCKOH TUCKYCCUH, TAKKe TPH-
CYyTCTBYeT W KOHCTPYKTHBHAsl KPUTHKA, OTpa-
JKaloIas ToT (haKT, uTo 3a MpeAeIaMi BHUMaHUS
aBTOPOB OCTAJINCh HEKOTOPHIE MpOOIeMHbIE
BOITPOCHI, TPEOYIOIINE IOTOITHUTENBHOM Tpopa-
6otku [10; 11].

K omHUM U3 TaKuX BOIIPOCOB, KaK MPEICTaB-
JISIETCsI, MO>)KHO OTHECTH IIPOOJIEMaTHKY BOSHHO-
TPaHCIOPTHOW 00S3aHHOCTH, KOTOPAsi MOIJIa ObI
CTaTh MPEKPACHBIM JIOMIOJTHEHUEM, KaK K IIEPBO-
My, TaK ¥ Iocieyomumm Tomam. Kak n3BectHo,
BOEHHO-TPAHCIIOPTHAst 00S13aHHOCTh YCTAHABIIU-
BaeTcsl crarbeil 13 DepepalbHOrO 3aKOHA OT
26 despaist 1997 r. Ne 31-d3 «O mobuim3anu-
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OHHOM MOATOTOBKE W MoOuiIu3auuu B Poccuii-
ckoit denepaunn» u [lonoxeHnem o BOGHHO-
TPAHCIOPTHOI OOSI3aHHOCTH, YTBEPKIEHHBIM
VYkazom IIpesunenta Poccuiickoit @enepanuu
ot 2 okTsa0pst 1998 . Ne 1175.

Ona pacrpoctpansieTcst Ha (enepaibHbie
OpraHbl MCIOJHUTENBHOW BJIACTH, OPTaHBI UC-
MOJIHUTENBHON BIacTH cyObekToB Poccuiickoit
®Denepannu, OpraHbl MECTHOTO CaMOyIIpaBiie-
HUs, OpTaHU3allMM, B TOM YHCJE Ha TOPTHI,
MPUCTAHH, adPOTIOPTHI, He(TeOa3bl, IepeBaIOy-
HbIe 0a3bI TOPIOYETO, aBTO3AMPABOYHBIE CTAHIINH,
PEMOHTHBIE OpTaHU3AINY U HHbIE OPTaHU3aIHH,
obecneunBatonue padoTy TPaHCHOPTHBIX
CPeICTB, a TAaK)Ke Ha T'PakIaH-BIaJCIbIEB,
onpeAesEHHbIX TPAHCIOPTHBIX cpencTB. JlaH-
HBII BOIIPOC MOT OBl JIOTHYHO BITUCATHCS B Pa3-
JIeJTbl, IOCBSANIEHHBIE BOIIPOCaM o0ecIieueHHs
BOCHHOI 0€30I1aCHOCTH, TTIOJTOTOBKH K BOODY-
sk€HHOM 3ammre Poccuiickoit denepaiuu, Mo-
Oumzanuu, yu€THO-TIPU3BIBHOM paboTe, paBo-
BOMY PEXHMY UMYIIIECTBa BOCHHBIX OpraHM3a-
L1, peryIaMeHTaLNH Pa3IMYHbIX BUIOB 0COOBIX
aJIMUHUCTPATHBHO-TIPABOBBIX PEKUMOB.

Hauboiee ocTpbIMH PEACTABIIAIOTCS IPOO-
JIeMbl y4éTa, MOAATOTOBKH K Tepeiade, COOCTBEH-
HO Tiepefaya TEXHHUKH KaK IOPHIUYECKHX, TaK
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U puU3HYCCKUX i, e€ TaJbHEHIIee UCIOIb30-
BaHME U BO3BpAIICHUE, a TAKKE BBIMIATHI KOM-
MICHCAIUY B Clly4yae e€ MOBPEeKACHHS WIN YHU-
YTOXKEHHUSL.

Heo0x0auMo OTMETHTB, YTO TpaHCHOPTHAS
TEMaTHKa TECHO IIepeceKaeTcsi ¢ MpoOIeMaTHKOM
BOEHHOTO TpaBa. DTO KacaeTcsi U BOMPOCOB
MIPaBOBOI'O PETYIMPOBAHUSI PA3TUUHBIX BHJOB
obecrieueHus1, B TOM YHCIIEe MEAUIMHCKOTO, MO-
OMJIM3aIIOHHOW FOTOBHOCTH, BOMHCKUX Mepe-
BO30K M psiia Apyrux. HekoTopbiMu aBTOpamu
MoOHOTpaduu yxe paccMaTpHBaINCh pa3IHyHbIe
BOIIPOCKI 00€CTIeUEeHUsI TPAHCIIOPTHOH U TOTLINB-
HOM Oe3omacHOoCTH [12—-14], €€ METUIIMHCKHUX
acniekToB [15; 16], BkITto4ass poib TpaHCIOpPTa
B PacHpOCTPaHEHUH MacCOBBIX 3a00JeBaHHN
U UX BIMsSHUE Ha (QYHKIHMOHHPOBAHHE TPaHC-
MMOPTHOW CHUCTEMBI B II00aJbHOM Macmitabe
[17-19].

Kak HeonHOKpaTHO MOJ4YEPKUBAIIOCH, MO-
TPEOHOCTH B MPABOBBIX 3HAHUIX VISl COTPY-
HUKOB TPAHCIIOPTHO# OTpaciu TPYIHO Iepe-
oueHuth [20; 21]. B 910 cBA3M BBI3BIBAET
HHTEpPEeC BOBMOXKHOCTB ITOJTOTOBKU Ha OCHOBE
W3aHHOW MOHOTpaduu y4eOHBIX MPOrpaMM
B 1IeNIsIX OOy4YeHHsI BOCHHO-TIIPABOBBIM OCHO-
BaM, KaK B YUPEXKJICHUSIX CPEAHETO ClIeUalb-
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HOTO 00pa30BaHMsL, TaK ¥ B BEICIIUX yUEOHBIX
3aBEJCHHUSX, B TOM YHCJ€ TPAHCHOPTHOIO
nipous.

B 3akiroueHue npeacTaBisieTcsi BO3MOKHBIM
MIOAYEPKHYTh, YTO MOHOTpadust «BoenHoe npa-
BO» — 3TO (yHJIaMEHTAJIbHbBIH TEOPETHYECKHH
TPy, KOTOPBIH, HECOMHEHHO, OyZIeT M0JIb30BaTh-
Cs1 3aCITy’KeHHBIM HHTEPECOM y CaMOTI'0 IIMPOKO-
TO Kpyra 4nuTareiei.
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Boayanuna M. A. CoBeplueHCTBOBaHUE
MeTOAOB JHATHOCTHPOBAHUSA H3O0JSLUU
CHJIOBBIX TPaHC(HOPMATOPOB CHCTEMBI TAT0-
BOI'0 3JIEKTPOCHA0KEHHsl ¢ MpPUMeHEeHHeM
MOOMJIBHBIX TEXHMYECKHUX CpelcTB / ABTO-
ped. auc... KaHI. TeXH. HayK. — OMck: OMm-
I'VIIC (OMUUT), 2022. — 20 c.

3agada co3aHus YCIOBHI YCTOHYHUBOTO,
6e3zonacHOro U 3G(HEKTUBHOTO (YHKIIMOHH-
POBaHUSI JKEJIE3HOAOPOKHOTO TPAHCIIOPTA KaK
OPraHM3yIOLIEro 3JIEMEHTa TPaHCHOPTHOU
cHUCTeMbl CTpaHbl oTpaxkeHa B «Crpareruu
HAy4HO-TEXHOJIOTUYECKOTO PAa3BUTHUSI XOJIIHH-
ra «Poccuiickue Xene3Hble 1O0pOru» Ha Iie-
puonx no 2025 rona m Ha MEPCHEKTHBY 0
2030 rona (bemas xaura)». ObGecnedeHue
HaAEKHOW 0€30TKa3HOM pabOThI CHCTEM DIICK-
TPOCHAOXKEHUs, HAXOISAIIMXCS B dKCILTyarTa-
LMW Ha KEJIE3HOJOPOXKHOM TPAHCIIOPTE, CO-
OTBETCTBYET NPUOPUTETHHIM HANPaBICHUSIM
Pa3BUTHUS HAYKHU, TEXHOJOTUH M TEXHHUKH
B Poccuiickoit ®enepannu. AHanu3 JaHHBIX
00 OoTKa3ax CHJIOBBIX TPaHC()OPMATOPOB Ts-
roeeix nogactaniuii OAO «PXK]I» moka3siBa-
€T, YTO B OCHOBHOM MOBPEX/CHHUSIM MO/IBEP-
JKEHBI TPaHC(POPMATOPBI, CPOK CIIYKObI KOTO-
PBIX COOTBETCTBYET CPOKY J0 MEPBOTO Karu-
TaJIbHOTO PEMOHTa U COCTaBISIET OKOJO
12 ner. ITo maHHBEIM CTATMCTHKH, Hauboliee
MOBPEX1a€MbIMU YaCTSMHU CHIIOBBIX TPaHC-
¢dopmartopoB, saBisercs ooMoTka — 52 %,
MOBPEX1aeMOCTh BBOJOB — 27 %. D10 00b-
SICHSIETCSl T€M, YTO 110 CPAaBHEHHIO C TpaHC-
(dbopMaropaMu MOACTAHLIHUI IHEPrOCUCTEM
W MPOMBIILICHHOCTH CHIJIOBBIE TpaHC(hopma-
TOPBI CUCTEMBI TATOBOTO AIEKTPOCHAOKEHHUS
paboraioT B Oojee TSKEIBIX yCIOBHUSIX.
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I'OCT 52719-2007 «TpanchopMaTopsl CHIIO-
Bble. O0LIe TEXHUYECKHE YCIOBU» HE NaéT
TOYHOU OI[CHKH MMOKa3aTeJsiM HaaEKHOCTHU
JUISL CUJIOBBIX TPaHC(HOPMATOPOB TATOBBIX
MOACTAHIMI 3JICKTPUUCCKUX KEIC3HBIX J10-
por. B cBs3U ¢ 3TUM IpHU 3KCILTyaTal[UH CH-
JIOBBIX TPaHC(HOPMATOPOB B CUCTEME TATOBO-
ro JICKTPOCHAOXKEHUS PEKOMEHOBAHO MPO-
BOJAHUTHh MEPUOMUUYCCKH JOMOIHUTEIBHOE
JUAarHOCTHUPOBAHUE WX COCTOSHUS. YPOBCHB
HaNAEXHOCTU CHUCTEMBI TSATOBOTO 3JIEKTPO-
cuabxenus (CTD) HEOCPEACTBEHHO BIUSCT
KaK Ha 0€301aCHOCTh JIBH)KCHHUS [TOE3/I0B, TAK
U Ha OecnepeOONHOCTh IBHKCHUS MOE3/0B,
YTO 0COOCHHO Ba)XKHO IPH MPOXOKICHUH TS~
JKEJIOBECHBIX COCTABOB, TAK KAK 3HAYUTEIBHO
BO3PACTalOT TOKOBBIC HATPY3KHU U CTAHOBATCS
BBIIIIC HOMHUHAIBHBIX 3HAUCHU. [[puMeHeHHE
HETPEPHIBHBIX METOJOB THAarHOCTUPOBAHUS
MMO3BOJISICT ONMPEACIUTh PAKTHUICCKOS TCXHHU-
YECKOE COCTOSHHE M OCTATOYHBIH pecypc
CUJIOBBIX TPaHC(POPMATOPOB CHCTEMBI TATO-
BOTO 3JICKTpOCHaOKeHHus. TakuM oOpazom,
CO3JlaHMEe TEXHHUYCCKUX CPEJCTB, METOIUK
U QJITOPUTMOB (PYHKIIHOHUPOBAHUS MOOHUIIb-
HBIX aBTOMAaTH3UPOBAHHBIX CHUCTEM [MATHO-
CTUPOBaHMS U30JSAIUU CHJIOBBIX TpaHChOp-
MAaTOpOB SIBJISIETCS aKTyaJIbHOHU 3a/1avuei.

Iensro TuccepTAIMOHHON PAOOTHI SIBIISCT-
cs1 oBbIIcHHE 3()(HEKTUBHOCTH IKCILTyaTAI[UH
CUJIOBBIX TpaHC(HOPMATOPOB B COCTABE CHC-
TEMBbI TATOBOTO 3JIEKTPOCHAOKCHUS, MYTEM
COBEPILICHCTBOBAHKS METO/IOB OLICHKU TEXHH-
YECKOTO COCTOSHUS U30JISIIIMOHHBIX KOHCTPYK-
OUH C IPUMEHEHHUEM MOOHUIBHBIX CPEIACTB
JIUArHOCTHUPOBAHMUS.

Jns moCTHMIXKEHUS MOCTAaBJIEHHOUW LENH
B pabotre ObuIM CHOPMYINPOBAHBI U PEIICHBI
cleyoNue 3a1a4n:

1. UccnenoBars npuurHbel 00pa3oBaHus
U Pa3sHOBUIHOCTU JC(PEKTOB H3OJISIIUOHHBIX
KOHCTPYKIIUH CHJIOBBIX TpaHC(HOPMaTOPOB
CHUCTEMBI TSTOBOTO JICKTPOCHAMKEHUS U OTIpe-
JICITUTh METOBI TUATHOCTUPOBAHUS UX TEXHHU-
YECKOTO COCTOSIHHS.

2. OnpenenuTh NOPOTOBbIE 3HAYEHUSI TIO-
Kazaresieil pa3BUTHUSA 1e(HEKTOB U30ISIIIMOHHBIX
KOHCTPYKIIUH CHJIOBBIX TpaHC(HOPMATOPOB
1 000CHOBATh JMATHOCTUYCCKHE MapameTphl
JUTSL OTIPEIICIICHUS HaTHYHsI 1e(PEKTOB.

3. Pa3paborars METO] OLIEHKH TEXHHYECKO-
IO COCTOSIHUS M30JISALUK CHIIOBBIX TPaHC(Op-
MAaTOPOB CHUCTEMBI TSATOBOTO 3JIECKTPOCHAOXKE-
HUS B IIPOIECCE IKCIUTyaTaI[UH.




4. Pa3paboTaTh METOAMKY OINpEaCIICHUS
MecTa BO3MOXHOTO oOpa3oBanus aedexra
H30JISIIIUN M METOJUKY TUArHOCTHUPOBAHUS
COCTOSIHHSI BBOJIOB CHJIOBBIX TpaHc(hopmaro-
POB CUCTEMBI TSTOBOTO DJIEKTPOCHAOKEHHS Ha
OCHOBE M3MEpEHUs MapaMeTpOB dJIEKTpUYe-
CKOTO MOJISI.

5. YcoBepIieHCTBOBATh TEXHOJIOTHUIO MEX-
PEMOHTHBIX UCHBITAHUHN CUIIOBBIX TpaHcQop-
MaTOPOB CHCTEMBI TSATOBOTO 3JEKTPOCHAOMKe-
Hus 4J1s obecriedeHus becriepedoriHol paboThI
CUCTEMBI TSATOBOTO 3JIEKTPOCHAOKEHHUSI.

6. Pa3zpaboTaTh MOOUIIBHBIC TEXHUYCCKUE
CpeJCTBa OLICHKHM TEXHUYECKOTO COCTOSHUS
H30JIIIUOHHBIX KOHCTPYKIIMH CUIIOBBIX TPAHC-
(hopMaTopoB U BBHIOJIHUTH X alPOOALHUIO.

B pesynbrare npoBei€HHBIX HCCIIE0BAHHH
10JTy4eHbl HOBbIE HAYYHO 000CHOBAHHBIE TEX-
HUYECKHE U TEXHOJOTHYECKUE PELICHUS U pa3-
paboTKH, HaIIpaBlieHHbIE HA COBEPILIEHCTBOBA-
HHE TEXHOJOTHUU U TEXHHYECKHX CPEICTB
JMarHOCTUPOBAHMS U30JIILIMOHHBIX KOHCTPYK-
LHUHA CHIIOBBIX TPaHC(HOPMATOPOB CUCTEMBI
TSATOBOTO JIEKTpOCHaOKeHus. MIX mpumeHeHue
MTO3BOJIMT MTOBBICUTH 3P (PEKTUBHOCTH IKCILTya-
TaluU CUIOBBIX TPAHC(HOPMATOPOB B CUCTEME
TSATOBOTO AJIEKTPOCHAOKEHHUS.

OCHOBHbIE HayyHbI€ U IPAKTHYECKHUE pe-
3yIbTaThl IUCCEPTALMOHHON PabOTHI COCTOST
B CJIEIYIOIIEM:

1. BblmojHEeH aHalu3 NMPHUYUH OTKa30B
CHJIOBBIX TPaHC(HOPMATOPOB U CYILECTBYFOIIMX
METOJIOB JMarHOCTHPOBAHMS M30JISILIMOHHBIX
KOHCTPYKLHI CHJIOBBIX TpaHC(OpMaTopos
CHCTEMBI TATOBOTO 3JIEKTPOCHAOKEHUs, 000C-
HOBaHbI JJOCTOMHCTBA IPUMEHEHHS aKyCTHYe-
CKHX METO/IOB KOHTPOJISI C perucrpanuei na-
paMEeTpPOB YaCTUYHBIX Pa3psiioB U U3MEPEHHS
rapaMeTpoB 3JIEKTPUUYECKHUX IOJed BOIU3H
BBICOKOBOJIBTHBIX BBOJIOB.

2. OmnpeneneHbl MOPOTOBbIE 3HAUECHUS
roKasareseil perucTpupyeMbIX CUTHAIIOB IS
«HopMmansuoro», «IlpenaBapuitnoro»
u «[IpenenbHOTrO» COCTOSHUN M30JIALHMH 11O
nIeHTU(GUKalun 3aKOHOB paclpenesieHus.
Yka3aHbl MapaMeTpbl CUTHAJIOB C YaCTHYHBI-
MH pa3psilaMd ¥ CHUTHaJIOB aKyCTHYeCKOH
9MUCCHUH, BBI3BAaHHBIX MEXaHMYECKUMHU BO3-
JIEUCTBUAMU.

3. Pazpaboran MeTon oOHapyKeHUs Mpej-
ABapUHHOTO COCTOSIHUSI M3OJISIIUU OOMOTOK
CWJIOBBIX TPaHC(OPMATOPOB CHCTEMBI TATO-
BOT'O 3JIEKTPOCHAOXKEHUS B ITpoLiecce padboThl
c y4éToM pa3BHUTUS Ae(PEKTOB H3OJSLUU

B YCIIOBUSIX CE30HHBIX UBMEHEHHH TemIepa-
TYPHI.

4. IlpeanoxeHa METOAMKA ONpEAEICHUS
MecTa 00pa3oBaHusl ieeKkTa H30JSILUH CHIIOBO-
ro TpaHcdopmaropa ¢ y4€ToM CKOPOCTH PaCIIpo-
CTpaHEHUsI aKyCTHYECKMX UMITYJIHCOB B TPAaHC-
(bopMaToOpHOM Macje ¥ METAJUIMYECKUX KOH-
CTpyKuMsX. HuBeNMpoBaHO BIMSHKE MeIIaro-
mMX GaKTopOB Ha IOTyYESHHE JAHHBIX O TEKYILEM
COCTOSTHMHM M30JISILIMK TpaHc(hopMaropa.

5. Pa3paboTana MeTo/I1Ka IMarHOCTUPOBA-
HUSI COCTOSIHUS BBOJIOB CHJIOBBIX TpaHc(hopMa-
TOPOB, OCHOBAaHHAsl Ha aHaJIM3€ JaHHBIX pac-
npeeseHns AIEKTPUUECKOTO MOJsi BONIHU3U
HCCIIeyeMbIX BBOAOB. BBISABIEHO, UTO OTKJIIO-
HEHUE CUMMETPUM HANPSIKEHHOCTHU MOJs
B 071HO¥1 (ha3ze Gosee uem Ha 10 %, cBUIETEB-
CTBYET O IOSIBJICHUU J1€(PEKTOB U30JISALIUH.

6. PaspaboTaHbl MOOUJIBLHBIC TEXHHUYECKUE
Cpe/cTBa AMArHOCTUPOBAHUS M30JSLUU CH-
JIOBBIX TpaHC(OPMATOPOB, B COCTAB KOTOPBIX
BBEJIEH UMUTATOP Ne(EKTOB, BHIIIOJIHSAIOIINE
W3MEpPEHHUs MapaMeTPOB aKyCTHYECKOTO CHUT-
HaJjla B YCJIOBHSIX CE30HHBIX U3MEHEHU I TeM-
neparypsl. [Ipenioxxes KpuTepuii BoIsIBICHUS
pocTa nedeKkra OT HOPMaJIBHOTO COCTOSHHS
B YCIIOBUSIX CE30HHBIX UBMEHEHHH TemIepa-
Typbl 110 3HAYEHHUIO OMOPHOIO HANPSIKEHUS
uMuraropa 1e(eKToB.

7. IlpeanoxeHa ycoBepIIEHCTBOBaHHAS
TEXHOJIOTHSI MEXPEMOHTHBIX HCIBITaHUH
CUJIOBBIX TPaHC(OPMATOPOB CHCTEMBI TSATO-
BOTO JJIEKTPOCHAOXEHUs, ITO3BOJISAIONAs
obecneunth Oecnepebolinyro padbory cuc-
TEMBI TATOBOI'O AIEKTPOCHAOKEHUS MYTEM
BBISIBJICHUS TIPEJABAPUHHOTO COCTOSIHUS CH-
JIOBBIX TpaHc(opMaTopoB 0e3 UX OTKIIoYe-
Hus. B xauecTBe pekOMeHIalUUi U MepcreK-
THUBBI aJIbHEHIIeH pa3pabOTKH TEMBI AUCCep-
TallMK MpeajaraeTcs MpoBeJeHUue HCCIeno-
BaHHWW, HalpaBIEHHBIX Ha pa3pabOTKy
CHCTEMBl ynpaBieHHUs HUQPOBON TATOBOU
MOACTAHIIMEH CHUCTEMBI TSATOBOTO 3JIEKTPO-
cHaOxeHus, uccienoBanue 3gdexTuBHOCTH
YHPaBISIIOIIMX BO3/IEHCTBUI HAa OCHOBE CHUT-
HaJIOB Pa3JIMYHBIX NOJCUCTEM JUATHOCTUPO-
BaHHS COCTOSIHUSI M30JISILIHOHHBIX KOHCTPYK-
MU CUIIOBBIX TPaHC(HOPMATOPOB.

2.9.3. — I[Moosudichoil cocmag xHcene3HblX
0opoe, msea noe3008 u eKmpupurkayus.

Paboma svinonnena u 3awuwena 6 Omckom
20Cy0apcmeenHom yHugepcumeme nymei co-
obuenus.
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Kypasaés A. H. IToBbiienue 3¢ppexTnn-
HOCTH Pa0oThI TEMJOBO3HOIO ra3oau3ess
MyTEM peryJIMpoBaHUs COOTHOLIEHHUS BO3/LY-
Xa M TOIUIMBA B WHJIMHAPaX / ABToped. quc...
KaHI. TexH. Hayk. — Camapa: CamI'YIIC,
2022.-20c.

CHUXEHHE pacxoJOoB Ha TOMIHMBHO-
sHepretudeckue pecypcsl (TOP) sBnsercs
OJHHMM U3 IPHOPUTETHBIX HANIPABICHUN pa3BH-
THsI TOKOMOTHBHOTO KomIutekca OAO «PXKI»
U TIPEANPUATHH MTPOMBIIIIEHHOTO JKEJIE€3HOI0-
POXKHOTO TpaHCTOpTa. Mcronp30BaHue anbTep-
HAaTUBHBIX BUJIOB TOIIJINBA, TAKUX KaK BOLOPOI,
MPUPOJHBIN ra3 u Ap., HO3BOJIAET CHU3UTH
pacxonsl Ha TOP npu ycnoBum odecrieueHust
YCTOHYHMBON pabOThI CHIIOBOW YCTaHOBKH BO
BCcEM Iuarma3oHe pabodux peXxuMoB U obecrie-
YEHHH PETYINPOBAHUS TPeOyeMOro COOTHOIIIE-
HUSI TOTIIIMBA U BO3AyXa B IUiIuHApax. Haubo-
Jiee MPUBJIEKATEILHBIM C 9KOHOMUYECKOH TOUKH
3peHHs ¥ ONITUMAJIbHBIM 110 BPEMEHHBIM 3aTpa-
TaM TEXHHYECKUM PEIICHHEM SBISIETCS MOZEP-
HU3aIUs IEHCTBYIONUX CHIOBBIX YCTaHOBOK
TEIUIOBO30B ISl pabOTHI 10 CMENIAHHOMY ITHK-
Iy, HalpuMmep, razogusesnpHoMy. OTedecTBeH-
HBIH OTBIT NEPEBOJA CHIOBBIX yCTaHOBOK
TEIUIOBO30B Ha ra30AM3EIbHBIN IIUKJI TTOKa3al
HEBO3MOXKHOCTB 00ECIIEUEeHHS yCTONINBOI (06€3
MPOITyCKa BOCIIJIAMEHEHHSI TOTUIUBA B LIWJINH/-
pe) paboTHI Ha peXXIMax X0JIO0CTOTO X0/a U Ma-
aeIX Harpy3ok (1o 40 % oT HOMHHAJIbHOU
MOIITHOCTH) WM3-3a HECTAOWUIBHON TOJauM 3a-
MaJIbHOW TOPINH JTU3EIBHOTO TOMIMBA U HU3-
Kol 00bEMHOM KOHIICHTPAIINH T'a3a B IAJIHHPE,
MO3TOMY Ha 3THX PEXHMMaX OCYLIECTBISIACH
MO/Ia4a UCKITIOYUTENIBHO JU3EIbHOTO TOTUINBA.

B muccepranun nccnenoBaHbl MOKa3aTeln
paboThl CHUIIOBOH YCTaHOBKH, 000PYIOBAHHOM
YCTpOHMCTBAMHU ApPOCCENUPOBaHUs pabodero
Tena, IpU OTKIIOYEHNN YaCTH LUIHHAPOB JUIS
petieHus mpo0IeMbl 00ecedeHust TpeOyeMbIX
YCIOBUN JJISI BOCIUIAMEHEHHs PUPOHOTO
ra3a BO BCEM JHAIa30HE PabOYNX PEKUMOB.

Lenb uccnenoBanus — obecrnedeHue yCToii-
YUBON M IKOHOMHYHOH pabOoThI ra30Anu3eIbHO-
TO JIBUTATEINs MAHEBPOBOTO TEIIOBO3a Ha pe-
JKMMaxX XOJIOCTOTO XOJa M MaJbIX Harpy3ok
IyTEM PETYINPOBAHHUS COOTHOIIECHUS BO3TyXa
¥ TOIUTMBA B LWIMHApax. I DOCTIKEHUS
IIOCTABIICHHOW B paboTe 1eH chopMyITUpoBa-
HBI U YCHEIIHO PELICHBI CIEAYIOIINE 3a0a4n:

1. BrimonHEeHO UCclieOBaHNE U MPOBENEH
aHaJIN3 0COOCHHOCTEH peann3aniy ra30an3esb-
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HOTO I[MKJIa TPUMEHUTEILHO K TEIJIOBO3HBIM
CUJIOBBIM YCTaHOBKAM.

2. [IpemyioxkeHa yTOUHEHHAs] MaTeMaTHyde-
ckasi Mojelib pacuéra nokasareseil padoThl
TEIJIOBO3HOM CHJIOBOHN YCTAHOBKH MPH MIEPEBO-
Je e€ Ha ra30nu3esIbHbIH UK paboThI.

3. BeinosiHeH pacuéT ompeesieHus quarna-
30Ha U3MEHEHUS CEUEHHs JPOCCENBLHOM 3aCII0H-
KH, IPA KOTOPOM 00ECIIEUNBACTCS YCTOMYUBAs
paboTa CHIIOBOM yCTaHOBKH.

4. Ompe/iesieH0 KOJIMYECTBO PabOTaroIuX
HHJIMHIPOB, IPU KOTOPOM OOeCIeynBaeTCs
ycToHYHMBas paboTa CHUIIOBON yCTaHOBKH O[T
Harpy3Kou.

5. PazpaboraH aJiropuT™ ynpasieHus cede-
HHEM JIPOCCEIIbHOM 3aCIIOHKH M KOJUYECTBOM
paboTaIONIMX [MIMHIPOB CUIIOBOH YCTaHOBKHU
JIOKOMOTHBA.

6. BhinosiHEHAa TEXHUKO-IKOHOMHYECKas
oreHKa 3PpPEKTUBHOCTH BHEPEHUS PE3yibTa-
TOB pabOTHI.

ITo pe3ynbraram MpoBeAEHHBIX HCCIEIOBA-
HUH CIEJIaHbI CICAYIOUIHNE OCHOBHBIC BBIBOJIBI:

1. AHanu3 ocoOeHHOCTEH peann3anuu ra-
30/IM3€JILHOTO [UKJIA TPUMEHUTEIBHO K TEILI0-
BO3HBIM CHJIOBBIM yCTaHOBKaM IOKa3aj, 4TO
CYLIECTBYET NpobiieMa BOCIUIaMEHEH s ra3a Ha
HU3KUX MO3UIUAX KOHTPOJUIEPa MAIIUHUCTA,
CBA3aHHAsA ¢ HECTAOWJILHOM monmadeil MaJioro
KOJIMYECTBA 3alaJIbHOM MOPIIMHU TOIUIUBA U HU3-
KO¥ 00BEMHOI KOHIIEHTpaluu ra3a. Haubonee
BBITOJIHBIM C TOYKH 3PCHUSI MHHUMAJIBHOTO
BMeEIIATEIbCTBA B IIITATHBIC CUCTEMBI BUTATE-
JIsl PEIICHUEM MPOOJICMBI SIBIIICTCS IPUMCHCHHE
YCTPOMCTBa IPOCCEIUPOBAHUS BO3JyXa Ha
BXOJI€ B JIBUTATEIIb, 4 TAKIKE OTKIIOUCHUE YaCTH
HHJIHHIPOB.

2. Pa3paboraHHas yTouHEHHAs MaTeMaTH-
Yyeckasi MOJIeJIb paboyero npouecca TerioBo3-
HOTO Jii3elisi pu paboTe ero 1o ra3ou3enbHO-
My IUKIY C JIpOCCEIMPOBAaHUEM BO3AyXa Ha
BXOJI€ BO BITyCKHOM KOJUIEKTOP U OTKITFOUCHUEM
YacTH HHWJIMHAPOB MO3BOJISIET JaTh KOJIUYE-
CTBEHHYIO OIICHKY M3MCHEHHs MOoKa3aTejei
paboThl Ta30U3eIbICHEPATOPHON YCTAHOBKU
B 3aBHCHMOCTHU OT CEUEHHs JPOCCENbHOW 3a-
CJIOHKH ¥ KOJIMYECTBA PabOTAIOUIUX I[UIUH-
JIPOB.

3. B pesynbrare nccneoBaHuil ycTaHOBIIE-
HO, YTO I obOecrneueHus 0e30macHoi padboTh
razogu3ens Ha 0a3e CUJIOBOM yCTaHOBKHU
1-T11J14]1 maneBpoBoro jokomoTrBa TOM18IM
B YaCTH COXPAHCHHUS JOMYyCTHUMBIX 3HAYCHUUN
TeMIleparypsl pabo4ero Teja ceueHue Apoc-




CEJIbHOM 3aCIIOHKH JTOJDKHO U3MEHSTHCS B Ipe-
nenax auranasona 0,004—0,0002 m2.

4. Tlo pe3ynpTaraM MaTeMaTHUECKOTO MO/Ie-
JINPOBAHUS OIPEJICIICHO KOIMYECTBO paboTaro-
[[UX IUIHHIPOB, IPU KOTOPOM 00ECIICUHBAIOT-
Cs JIONMYyCTHMBIC TeMIIepaTypbl paboyero tena
3a BBIMIYCKHBIMHU KJIAlIAHAMHU U B BBIIYCKHOM
KOJUICKTOPE IMepel TYpOUHOI: Ha PeKUME XO-
nocroro xoxa u 1 ITKM — He meHee 2 UIHH-
poB; Ha 2 [IKM — He Menee 3 uuiauHIpOB; Ha 3
ITIKM — He meHee 4 IUITUHIPOB.

5. IlpoBenéHHBIN KOMILIEKC UCCIIeI0BaHUM
MOKa3aJji, 4YTO MPH IPOCCEITUPOBAHUH pabouero
TeJa ¥ OTKITFOUCHUH YACTH IAJIHHPOB BO3MOXK-
HO 00eCTeYnTh 00BEMHYIO KOHIICHTPALIMIO ra3a
B LIWJIMHPE He MeHee 2,7 %, HeoOX0AMMYTO IS
BOCIUIAMEHEHHMS Ta30BOTO TOIUIMBA BO BCEM
Juamna3oHe paboyux peKMMOB.

6. [Ins monnepkanusi B aBTOMaTHYECKOM
pexuMe 00bEeMHOW KOHIIEHTPAIMK ra3a B IH-
nuHApe He MeHee 2,7 % U He IpEeBBbIIICHUSA
JOTYCTUMBIX 3HAYCHHUH TeMIieparypsl padboue-
ro Tejia Ha BBIXOJIC U3 IUJIUHIPOB pa3paboTaH
AJTOPUTM, BKJTFOUAIONINIA B ce0sl THOKOE H3Me-
HEHHUE CCUCHHE NPOCCEIbHON 3aCIOHKH U IU-
KJIOBOW TO1a4¥ TOIUIMBA, & TAK)KE OTKIIIOUCHHUE
YaCTH IUJIUHIPOB.

7. IlpuMeHeHue ycTpoCTB ApoccenupoBa-
HUS BO3/1yXa U OTKJIIOUCHHUS YaCTH IHIHHIAPOB
pu paboTe MO Ta30Au3eILHOMY ITUKIY o0ec-
MEYUT IMOJIOKHUTEIbHBIN SKOHOMUYECKHUI 3(-
(heKT, BeIMYMHA KOTOPOro OyIeT 3aBHCETh OT
PeXUMOB 3arpy3ku jasurareis. [lpu peanusa-
LMW HArpy>XCHHsI MaHEBPOBOTO TEILIOBO3a IO
T'OCT 34514-2019 rogoBast 5KOHOMUSI SKCILTya-
TaI[MOHHBIX PACXOIOB HAa TOILUIMBO B CPABHCHUU
CO IITATHOM KOMILJICKTAI[UEH TEII0OBO3a COCTARB-
nseT 5,3 MiH py0. Ha OJUH JOKOMOTHUB
TOMI18M.

B kadecTBe peKOMEHIAIUI U IEPCIICKTUBBI
JManbHEHIeH pa3pabOTKH TEeMbl JUCCEPTAIUU
MpejiaracTcsl yTOYHEHHE MPOIECCOB CMeCce00-
pa30BaHus 1 y4€Ta TEXHUIECKUX 0COOCHHOCTEH
YCTPOHCTB U CIIOCOOOB 00ECICUCHUS MOIaun
rasa v OpraHu3aiuu padboThl ABUTATEIIS 110 Ta-
30/IM3CIBHOMY ITUKITY.

2.9.3. — Hoosuacnoli cocmag dcene3nvbix
0opoe, msaza noe3008 u INeKMpUPUKAYUL.

Paboma evinonnena 6 axyuoneprom oouye-
cmee «HayyHo-uccne008amenbCekull UHCmuntym
Jicesle3Ho00podcHo2o mpancnopmay (AO
«BHUMXT»), 3aupuwyena 6 Camapckom 2ocyoap-
CMBEHHOM YHUBepCUmeme nymeu cooOueHus..

Mmuxaiinos C. B. BepTukaiabHble TMHAMMU-
YyecKHe CHJIbl B KOHTAKTAX KOJE&C IKHMIMAKa
H pejbcoB B 0€302/M1aCTHOI KOHCTPYKIUH
nyTH / ABToped. IucC... KaHJI. TeXH. HAyK. —
M.: PYT (MUNT), 2022. — 24 c.

B Hacrosimee BpeMs epes KeIe3HOI0POxK-
HBIM TpaHCIOpTOM Poccuu CTOSIT 3a1a9H yBETH-
YEHUSI MacChI TPy30B M CKOPOCTH MEPEBO30K, UTO
TpeOyeT pa3BUTHSI TSKETIOBECHOTO U BBICOKOCKO-
pocTHOTO ABIDKEHUS. IloBBINIEHNE CKOPOCTH
JIBIDKCHUS M HarPY3KU Ha OCh, a TAKXKE Pa3IHd-
HBbIE KIMMAaTHYECKNE YCIOBHS IMPEIIIONararoT
MPUMEHEHNE HOBBIX KOHCTPYKIUI BEPXHETO
CTPOCHHUS MYTH, NPH YCIOBUH 00S3aTE€IBHOTO
COXpaHEeHHUs ero crabwipHOCTH. s pemeHus
MO00HBIX 33/1a4 B MUPOBOH MPAKTHKE ITHPOKO
pacrpocTpaHeHs! 6e30aTacTHbIe KOHCTPYKITHH,
OIJHAKO MPOBEAEHHBIEC UCCIENOBaHMA cep ux
HCTIONb30BAHUS B YCIOBHUAX POCCUHCKHX JKeTIe3-
HBIX JOPOT MPOAEMOHCTPHPOBAIIN OTPaHUYCH-
HOCTh MX IPUMEHNMOCTH. TakuM o0pazom, 3a-
Jaga BbIOOpA ONTHMANbHBIX KOHCTPYKLHH
BEPXHETr0 CTPOCHUS IYTH AN KOHKPETHBIX
YCIIOBUM 3KCILTyaTalluy SIBIAETCSA KpailHe aKTy-
AJBHOM, a e€ pemeHne TpedyeT pacuéra CTONMO-
CTH JKU3HEHHOTO UK. [Ipu 3TOM nipoBeeHne
HaTYPHBIX UCTIBITAaHUI BECbMa 3aTPYIHUTEIHHO,
U, 3a9aCTy10, 9KOHOMHYECKH HEIleJIeco00pa3Ho,
YTO CBUAACTEIBCTBYET O HEOOXOIMMOCTH IIPHMe-
HEHUS MaTeMaTHIecKoro mMoaenuposanus. On-
HOH M3 MINPOKO UCIIONB3YEMBIX Ha MPAKTHKE IIPU
pEIIeHNN aHHOM 3alauu, SBIAETCS MOJENb
KoJieOaHMii MyTH KakK TPEXCIIONHON Oankw, Je-
JKaled Ha MoAM(UIMPOBAHHOM OCHOBAHHH
Bunknepa. Ota Mozenb MO3BOJSET MOTYYUTh
BEPOATHOCTHBIE OIICHKH TAKUX XapaKTEPUCTUK
BEPXHETO CTPOEHHS MyTH, KaK YIJIbI TIOBOPOTa
CEUCHNUH, N3rndaroye MOMEHTEHI, IONEPETHbIE
CHJIBL, IPOTHOBI, HATIPSDKEHHS B 3JIEMEHTaX KOH-
CTPYKLMHU. 3HaHHE NOIO0OHBIX OLIEHOK I03BOJISET
pelaTh 3aJaud yBEJIHYEHHUS CPOKa CIYXKOBI
KOHCTPYKIIMH, NIPOTHO3UPOBAHNS PEMOHTOB
BEPXHETO CTPOEHHUS ITyTH, UCCIICIOBAaHUS TIOBE-
JICHNS! KOHCTPYKIMU TIPH YIapHOM B3aHMOZCH-
CTBUM KOJIECA M PENbCa, JENIaeT BO3MOXKHBIM
OILIEHKY BEPOATHOCTHU MPEBBIIICHNUS JaHHBIMH
XapaKTEPUCTUKAMH CYIECTBYIOIINX HOPMaTHB-
HBIX 3HaueHui. Mcnonp30BaHne TaHHON MOJEIIN
[103BOJISIET IPOBOAUTE PACUET CPEIHUX 3HAUCHUH
U CPEIHEKBaIpaTUUECKUX OTKIOHEHUH ciyyail-
HBIX ITPOIIECCOB IS KaXKA0TO U3 pacCMaTpHBac-
MBIX CIOEB, YTO SABJISCTCS HEMATOBAXKHBIM JUIS
psina 3ajad, CBSI3aHHBIX C UCCIEAOBAHUEM O€3-

® Mwup TpaHcnopTa. 2023. T. 21. Ne 1 (104). C. 138-143

ABTOpecepaThbl AMccepTaunm




OayacTHBIX KOHCTpYKIMHA. HaxoxneHue stux
BEPOSITHOCTHBIX XapaKTEPUCTHUK TpeOyeT pacué-
Ta MaTPHUIbl B3aUMHBIX CHIEKTPAJIbHBIX INIOTHO-
CTel BEPTUKAIBHBIX JMHAMUYECKUX CHII, JIeii-
CTBYIOIINX Ha ITyTh, OJIHAKO, B HACTOAIIEE BPEMSI
OTCYTCTBYET METO]] €€ HaXOXKACHHSI ISl MOJIEIN
TPEXCIONHON KOHCTPYKIMH, U JUISl PELICHHS
TEKYILHX 33]1a4 HCIOJIb3YeTCs MPUOIM3UTEIbHAS
OLICHKA.

Llenbio uccnenoBanust IBIsieTCs pa3padboTka
METOoJ1a IIPOTHO3UPOBAHHMS CPOKa CITYKObI Oe3-
0ayIacTHOrO MyTH C Y4€TOM BEPTHUKAJIBHBIX
JMHAMHYECKUX CHJI, BEI3BAHHBIX HEPOBHOCTSIMH
nyta B npoduie. s gocTxeHUs TaHHOU
LeJIM TTOCTaBJICHBI U PEIICHBI CIIEAYIOIIUE 3a-
Jla4u:

1. Pa3paboTka mMeToma pacuéra MaTpPHIIBI
B3aMMHBIX CIIEKTPAJIbHBIX IJIOTHOCTEH BEPTH-
KaJIbHBIX IMHAMHYECKHUX CHJI Yepe3 HEPOBHOCTH
MyTH B POQHUIIC B MOJICITH TPEXCIIONHOM OaKy,
Jexaieil Ha MOIU(PHUITIPOBAHHOM OCHOBAaHUHU
Bunkiepa.

2. Ilony4yeHne xapakTepUCTUK CITydaiHbBIX
MPOIIECCOB M3MEHEHHUsI IIPOTHOOB U HAIpsIKeE-
HUI B ciosx 06e30amiacTHOW KOHCTPYKLUH OT
BO3/ICHCTBUSI BEPTUKAJIBHBIX JTUHAMUYECKHX
CWJI, BBI3BAHHBIX HEPOBHOCTSIMHU ITyTH.

3. OnpenenexHue BIUSHUSA CIy4allHBIX PO-
L[ECCOB M3MEHEHHS MPOruOOB M HANPSHKEHUN
B CJI0AX 0e30aJU1acTHOIM KOHCTPYKIMH Ha CPOK
e€ CITyKOBI.

4. OmeHKa BO3HHUKAIOMINX PACXOXKICHUN
MEXY pe3y/bTaTaMy paci€ToB CPOKa CIIyKObI
0e30a171aCTHOTO Iy TH, TIOJTyYEHHBIX TP IIOMO-
M [peaIaraeMoro MeToja Mno CpaBHEHUIO
C CYILECTBYIOIIUM.

OCHOBHBIE pe3yJbTaThl UCCIIEIOBAHUS Clie-
JyIOIHe.

1. Pa3zpaboTaH MeTO/ HAXOXKAEHHUS MaTPULIBI
B3aMMHBIX CIIEKTPAJIBHBIX IJIOTHOCTEH BEPTH-
KaJIbHBIX JIMHAMHYECKHUX CUJI Yepe3 HEPOBHOCTH
MyTH B Ipoduiie B MOACIH KOJIeOaHUH MyTH,
Kak TPEXCIIOMHOM Oalky, Jiexaleil Ha ynpyrom
OCHOBaHUM BuHKIEepa, M03BONSIONINN OLIEHUTH
CTaTUCTHYECKHUE XapaKTEPUCTHKH HAIPSIKEH-
HOTO COCTOSIHUS W NPOruboB B dJIeMEHTaX
KOHCTPYKIMU 06€30a/11acTHOTO Iy TH.

2. Pa3paboTaHHasi MaTeMaTH4eCKasi 1 KOM-
NBIOTEpHAsl MOZAEJNb pacyéTa cpoKa CIiyKObI
0e30aJ1aCTHBIX KOHCTPYKIUH IYTH C HUCHOJb-
30BaHHEM NPEIJIOKEHHOTO aBTOPOM METOAA
MOXET OBITh HCIIONb30BaHA NIPU PACUETE KU3-
HeHHoro 1ukiIa BKIT s pa3nuysbeIx ycnoBuit
JKCIUTyaTallii U 000CHOBaHHMH Liejecoobpas-
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HOCTH IPUMEHEHUS TOI MK HHOM Oe30aruiacT-
HOW KOHCTPYKIIMH JINOO IyTH Ha Oajuiacre.

3. Pa3uuua B pesynbrarax pacuéra cpoka
ciryObl 6€30aJ1aCTHOM KOHCTPYKIIWY ITyTH JUIs
cyniecTByronux yciuosuit BCM ¢ npuMeHeHH-
€M MOJIEeJIM OIHOCIIOWHOW OaJKu U TPEXCIOii-
HO#1 Oajku coctapisieT nopsaka 5—10 %;

4. C poCTOM CKOPOCTH IBUKEHHS U Harpy3-
KM Ha OCh PAaCXOXJIEHHE MEX/y pe3yJibTaTaMu
pacuéToB, BBHINOJHEHHBIX C HCIIOJIb30BAHUEM
MoJIesieil OIHOCIIOMHOM U TPEXCIIOMHOM OaNKH,
YBEJIUYMBAETCS, U, TIPH JOCTATOYHO OOJIBIINX
3HAYEHHUAX JAHHBIX mapameTpoB (Ooiee
160 xm/4 1 25 T/0CB), MOXKET npeBbimars 20 %,
YTO B MEPCIEKTUBE JElaeT Lelnecoo0pasHbIM
HCIIOJIb30BaHHE METOAA, IPEUIOKEHHOTO B Ha-
crosiieit padoTe.

5. llpennoxeHHas MaTeMaTH4eCKast MOJIEJb
W YHCJICHHBbIE Pacy&Thl MCIOJb30BaHBI IS
ONpe/eNIeHUs] JOMYCTUMBIX T€OMETPHUIECKUX
pa3mMepoB OETOHHOMW HeCyIle IUIUTHI IPU pas-
pabotke neproit pegakuuu [OCT P «besban-
JIACTHBIH Iy Th BEICOKOCKOPOCTHBIX KEJIEe3HO0-
poxHbIX JuHUHA. TpeOoBaHust Ge30MaCHOCTH
U METOJbI KOHTPOJISI», a TaKxke i GpopMupo-
BaHUA MpennoxeHuil nmo usmenenutro 'OCT
32698-2014 «CxkpernseHue peabcoBoe mpoMe-
YKYTOUHOE XKeJIe3HOOPOXKHOTO ImyTH. Tpebosa-
HUsl 0€30MaCHOCTH M METOJbI KOHTpOJIs». Pe-
3yJIbTaThl pacY4€TOB MCIIOJIB30BaHBI IPU paspa-
0O0TKE HOBOI'O THIA PEILCOBOIO CKPEIUICHUs
(3asBku Ha mateHT Ne 2022112623,2022112624,
2022112625, 2022112626, 2022112627 or
11.05.2022).

6. 3amaum onpeeNeHus BIUSHUS 3HAUCHUI
CIIy4allHBbIX MPOLECCOB M3MEHEHHUs MPOrnboB
U HaNpsDKEHUH ¢ y4€TOM BEpTHKAJIbHBIX INHA-
MHUYECKHX CUJI, IOCTaBIIEHHBIE B paboTe, pere-
HBI, 1IeJIb pabOThHl 1O ONMPEAEIIEHUI0 CPOKa
ci1y’k0bI 0€30aJ1TaCTHOTO IYTH JOCTUTHYTA.

7. IlepcuiexTHBHI NajibHeHIEH pa3paboTKku
JAHHOHM TEeMBI 3aKIJII0YalOTCs B IPOBEICHUH
pacué€ToB NI Pa3IMYHBIX TUIOB JKHUIAXKEH,
KOHCTPYKIIMH ITyTH U yCIIOBHH dKCILTyaTauH,
NPUMEHEHHUH NPETI0KEHHOW MOJENH s
CTAaTUCTUYECKUX OLICHOK CIIy4YalHBIX MPOLIeC-
COB, BO3HHMKAIOIIUX MPU pacyére yaapHOTro
B3aMMOJICHCTBHS B CHCTEME YKUIAK—PENHCO-
BBII MyTh.

2.9.2. — JXKeneznodopoochwiil nymo, uzblcKa-
HUe U NPOEKMUPOBAHUE HCELE3HBIX 00PO2.

Paboma evinonnena u sawuwena ¢ Poccuii-
CKOM YyHUSepcumeme mpancnopmad.




XMmeseB A. C. CoBeplieHCTBOBAHUE UH-
(opmanoHHOr0 B3auMOJeiicTBHS B CHCTe-
Max NoyIeP:KKH NPHHATHSI PellleHHii U ynpas-
JIeHHsI IePeB030YHBIM MPOLECCOM ChIPbeBbIX
NMoCTaBOK / ABTOped. IMC... KAH/. TeXH. Ha-
yk. — CII6.: IlerepOyprekuii rocyiapcTBeH-
HbIl yHUBepcuTeT myTeii cooduenus Mmme-
partopa Aaexcanapa I, 2022. — 18 c.

Mertamryprudeckie MpeaIpusITHs TOTHOTO
[IMKJIa XapaKTePU3YIOTCs 3HAYUTEIIFHBIM 00BEMOM
TPy30IepeBO30K, OOIBIIINM aCCOPTUMEHTOM IIPO-
WU3BOAMMOM NPOAYKLMHU U CIOXHOM IPOU3BOJ-
CTBEHHON TexHoisiorueil. KoHcommpamnms Bcex
JAHHBIX OT IIEPEBO3YNKa, OTIePaTopa MOIBIDKHOTO
COCTaBa W METAJUTYPTHYECKOTO MPEIIPHUATH
B EIMHYO CETh ITO3BOJIMT COTPYIHUKAM HOJTHOCTHIO
KOHTPOJIPOBATH JIOTUCTHYECKYTO LIETb, IIPH TOM
3HAYUTEIBHO COKpamas 00bEM ONepaTHBHOTO
B3aHUMOJIECHCTBHSL.

Lemp uccienoBaHus — COBEPIIEHCTBOBAHUE
MH(OPMAIIMOHHOTO B3aUMOJICHCTBUS B CUCTEMAX
YIIpaBJICHHS IEPEBO30HBIM IPOIIECCOM CHIPHEBBIX
MIOCTABOK ITyTEM Pa3pabOTKH MH(POPMAITOHHON
CHCTEMBI TOAICPKKH MPUHSATHS PEIICHIHA B paM-
KaX eAWHOTO MIPOCTPAHCTBA TSl BCEX YIACTHUKOB
niepeBo3KH. [locTapieHHas etk TOCTUTAeTCs IIPU
PELICHIHN CIETYTOHNX 3a1a4:

1) AHanu3 TEKYyIIEero COCTOSHUS TEOPUHU
Y NPAKTHKH HHPOPMAITHOHHOTO B3aUMOJICHCTBHS
B CHCTEMax YIIPABIICHHUS ITePEBO30YHBIM POIIeC-
COM MEJK/Ty TTEPEBO3UNKOM, TIPEATIPUSTHEM U OTIe-
PaTOPCKIMH KOMITAaHUSMH U BBISIBIICHHE CYIIIECT-
BYIOIINX MPOOIIEM.

2) UccnenoBanne TEXHOIOTHIECKOTO TIpOIiec-
ca IEPEBO3KHU ChIPHEBBIX I'PY30B AJIs HY K1 YEPHOU
MeETaJUTypTuH.

3) Pa3paboTka MaTeMaTHIeCKOH MOAEIH H ajl-
TOPUTMOB (DYHKITFOHUPOBAHMS HHPOPMAITMOHHOH
CHCTEMBI TTOAICPKKY TIPUHSATHS PEIICHHUI.

4) OmnpeneneHne TEXHUKO-3KOHOMHYECKON
3¢ HeKTUBHOCTH PEIIICHUSL.

Hayunast HoBu3Ha:

1) Pa3paborana MeTo/MKa MOCTPOSHHS U (DYHK-
[MOHUPOBAaHMS HHPOPMAIIMOHHOH CHCTEMBI IO/~
JEPKKU TIPUHATHS PEIICHUN TPH OpraHM3aIliH,
YIIpaBJICHNH 1 KOHTPOJIE TIPOIBIKEHHS CBHIPEEBBIX
TPY30B, TIO3BOJISTIOIIAS OCYIIECTBISATh CKBO3HON
MOHUTOPUHT BCEH JIOTUCTUYECKOM LIETH.

2) IlpoBenéH aHanM3 CTAaTUCTHYECKUX PSIOB
BPEMEHH XO7Ia TOE37I0B ¢ KOKCOM JIOMEHHBIM Ha
ronuroHe 3apuHcKasi—HOBOMHMITeNK, paccuuTaHbI
YHCIIOBBIE XapaKTEPHCTHKH CITYHIAHBIX BETNYHUH,
TIPOBEZICHA OIIEHKAa HA COOTBETCTBHE M3y9YaeMbIX
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pacripe/ieneHiid HOpMaJIbHOMY, ITOCTPOEHBI CTOXa-
CTHUYECKUE MOJIENH [IPOrHO3UPOBAHUSI IPHOBITHS
U 3aI1aCOB BaroHOB.

3) IIpakTudecky MprUMeHeHa KOHIETIIUS €/I1-
HOT0 MH(OPMALIIOHHOTO T10JIs1 JJIs1 BCEX YUaCTHHKOB
MIEPEeBO30YHOTO Tpolecca B 00NIACTH MOCTABOK
CBIPBEBBIX IPY30B YEPHOI METAILTYPIUU H TIPEIYIO-
JKeHa MaTeMaThdecKass MOJIellb TPaHCIIOPTHOTO
00CITY>KMBaHHSI METAJLTYPTHYECKOTO MPENPHSTHS
Ha OCHOBE TIPEIUIaraeMbIX HOBBIX IPUHIUIIOB MH-
(hOpMAaLIIOHHOTO B3aUMOJICHCTBHS.

OCHOBHBIE Pe3yJIbTaThl UCCIIEIOBAHHS CIIEIYIO0-
1iye.

1) Poccuiickue pbIHKM YepHON METaJTyprun
U JKEJIE3HOJIOPOXKHBIX TPY30IIEPEBO30K XapaKTepH-
3yIOTCSI BBICOKMM YPOBHEM KOHLIEHTPALIMH [IPOH3-
BOJICTBCHHBIX aKTHBOB, YTO O0YCIIaBIMBACT HEOO-
XOJMMOCTB TIOCTOSIHHOTO COBEPILEHCTBOBAHMS
JKEJIE3HOZIOPOXKHBIX MEPEBO30K M CHIDKEHHs cebe-
CTOMMOCTH ITyTEM ONTUMH3ALUH JIOTHCTHYECKUX
3arpar.

2) OyHKIMOHUPOBaHHE WH(POPMALMOHHON
CHCTEMBI ITOJIEPXKKU HIPUHATHS PELLICHHUH IIPH Op-
TaHU3aLMH, YIIPaBIEHUH U KOHTPOJIE POJIBIKEHHST
CBIPBEBBIX I'PY30B TI03BOJISIET JIMKBUIIUPOBATH MH-
(hopMaMOHHBIN pa3pbIB, 00ECIIEYUTh CKBO3HOW
MOHHUTOPHHT Ha BCEM MPOTSHKEHUH JIOTHCTHYECKOU
LENY ¥ TIPUHUMATh YIIPaBIIEHYECKHE PELLeHNUsI IPU
BO3HHKAIOIMX OTKIIOHEHHSIX B COOTBETCTBHH C MaT-
puIel NpUHATHA peleHuil. B xone uccienoBanus
pa3paboTaH MaTeMaTH4eCKUH armapar v IOCTPOEHBI
AJITOPUTMBI PabOThI IOZOOHOH MH(POPMALIMOHHON
CHCTEMBL.

3) Mozienb MPOrHO3UPOBAHUS TIPUOBITHS Pa3-
pabarbiBajiach ¢ IPUMEHEHUEM BEPOSTHOCTHBIX
METO/IOB. BBUIM COCTaBNEHBI U IPOaHATN3UPOBAHBI
4 CTaTMCTHYECKHX Dsifia 3HAYEHHUH BPEMEHU Xoia
TIOE3/10B, BEIOOPKA JIs1 KAXKIIOTO M3 KOTOPBIX COCTa-
Buia 100 3HaueHwit.

Ha pa3paboraHHO MOJIEITH BBITTOIHEHBI SKCIIe-
PHMEHTAIIBHBIE PaCYEThI PEAIbHBIX BXOAHBIX JaH-
HBIX C IPUMEHEHHEM IPOrPaMMHBIX KOMILIEKCOB
Statistica u MathLab. B pesynbrare nmoctpoeHs
BEPOSITHOCTHBIE I'paUKM JUIs KXKIIOTO THITA KOKCa
B JIETHUI Y 3UMHUIN TIEPUOIBIL.

4) Tonosoit sxoHOMUueckuit 3 ekt npu BHe-
JIpeHNH NH(POPMALIMOHHOM CHCTEMBI TOJIBKO 33 CHET
KOKCa JIOMEHHOro coctaBuT 11 MiH 646,2 ThIC.
pyOueii.

2.9.4 — Vnpaenenue npoyeccamu nepegosox.
Paboma svinonnena u sawuwena 6 Ilemepoype-
CKOM 20CYy0apCmeeHHOM yHugepcumeme nymet
coobwenuti Umnepamopa Anexcanopa Iy. °
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CTOpUsI KOMIIAHUM HaurHaeTcs 17 map-

ta 1923 roza, Koraa ObUT yTBEPIK/ICH

ycraB AO «/loOponér», cozmanHOTO
o perenuto [Ipasurenscrea CCCP B nemsix
YCKOPEHUS Pa3BUTHS OTEUECTBEHHON Ipax-
JnaHckod aBuauuu. OTKphITA MOANKCKA Ha
akimu Poccniickoro O6mectsa J1o6poBoib-
HOTO BO3AymIHOro ¢giuora — «/1o0ponéT»,
CTaBIIICTO POIOHAYALHUKOM Aspodiiora.

[lepBas perynsipHas nmaccaxupckasi Ju-
HUS OTKpbUiach 15 uions 1923 rona mo
MapuipyTy Mocksa—Hmxunit Hosropon. 3a
CUMTAHHBIE TO/IbI CETh NACCAKUPCKUX aBUa-
JIUHUH coeAuHsIeT KpynHeilmue ropoaa
Coro3a — Kazanb, CBepmiiosck, baky, Tai-
KEHT, AnMa-ATy 1 MHOTHE JpyTHE.

B 1932 rogy I'paskjaHCKMi BO3 Y ILIHBIH
¢mor CCCP nosyunn opunmansHoe Ha3Ba-
HHUE «A3podiory. B mocnemyromee mecsaTu-
JIETHE MHJIOTH A3pOQIIoTa CIACIH YeIto-
CKUHIIEB U3 ApKTHUYECKOTO MJIEHA, COBEPIIIA-

MWP TPAHCIMOPTA. 2023.T. 21. N2 1 (104)

mm 6ecriocasoyHble mepenaéTsl 13 MOCKBBI
Ha laneHuit Boctok u B CILIA.

JIéTunkn Aspoduiora ¢ mepBBIX AHEH
Benukoit OTeuecTBeHHON BOMHBI BCTAIN Ha
3amuty Poaunel. TeicsSunM MUAOTOB, MITYp-
MaHOB, OOPTMEXaHNKOB, PaJIUCTOB, CIICIIHA-
JIMCTOB Ha3eMHBIX CIYXO yNuIM Ha (QpoHT,
BOEBAJIM B COCTABE OTAENBHBIX aBHALMOH-
HbIX coequHenuit u yacreit [ BO —rpaxxaan-
CKOTO BO3AYIIHOTO (iioTa. CBBIIIE IBEHA/I-
1aty Teicstd aBuaropos I’ BD Obum Harpax-
JIEHBl OPJICHAMU U MEJaNsMU, MATHAaTh
13 KOTOPBIX OBUIM YIOCTOEHBI BBICOKOTO
3Banus ['epos Coserckoro Coro3a.

[Tocne BoitHBI AdpOQIIOT MPOAOIIKACT
Ppa3BHBaTh BHYTPEHHIOIO U MEXKTYHAPOTHYIO
MapuIpyTHyto ceTb. B konne 40-x rogos
COBEPIIWI MEPBBI NacCaKUPCKUN MONIET
Nn-12. B 50-e roael XX Beka cTapTyer 3pa
PEaKTHBHOM TeXHHUKH. 15 cenTsopst 1956 ro-
Jla HAYMHAETCSl HKCIIyaTalus MepBOTO
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OTEYECTBEHHOTO PEAKTHBHOTO CaMojiETa
Ty-104. 24 anpenst 1960 roma cambrif 6011b-
IO B MUpE TTACCaKUPCKHUI TYPOOBUHTOBOI
camon€r Ty-114 BbInoaHUI IEPBBIi peiic o
MapiipyTy MockBa—Xa0apoBcK.

Komner 60-x — Hagano 70-X ronoB o3HaMe-
HOBAJICS TOSIBIIEHUEM CBEPX3BYKOBOIO Ty-144,
a Takxe jere”aapHoro Ty-154 — camoro
MAacCOBOTO OTEUECTBEHHOTO IAaCCAKHUPCKOTO
PEAKTHBHOTO CaMOJIETa.

B navane 80-x ronoB HaYMHAETCS SKCILTya-
Tarys MUpOKoQro3espkaoro Min-86, Momm-
¢urmmmposannoro Ty-154M u cpenHemaru-
cTpasibHOIO SK-42.

B 1989 rony AspocdnoT BcTymaer
B MeXAyHapOAHYIO acCOLMALINIO BO3MYIII-
HOT'O TPaHCIIOPTa, a Yepe3 roj nepeBos3ut 137
MIJIJIMOHOB TIACCAKMPOB H C 3THM IOKa3are-
JeM BXOAWT B KHHTY pekopaoB ['mHHeca.
Kommnanust cTaBUT pekopzt 1 IO TIOKA3aTeIto
€XKEIHEBHO TEPEBO3MMBIX MACCAXKUPOB —
450 TeIC.

B 1993 rony y»ke coBpeMeHHbIH A3podior
CTABHT HOBBIE PEKOP/IBI TT0 KOJIMIECTBY ITyHK-
TOB Ha3HAYECHUs aBUAKoMIaHUU — 146 aspo-
nopToB Ha Teppuropun 105 cTpaH Mupa.

® MWP TPAHCMOPTA. 2023. T. 21. Ne 1 (104)

B 90-e ycTaHOBIICH aOCOMIOTHBIN PEKOPI TIO
MacCaXUPOIIEPEBO3KaM — 3a T'OJl ABHAKOMITa-
Hust nepesesia 139 mutH uenosek. [losiBisiercst
MepBBIA caiiT Alpodiora, mporpamma st
YaCTOJIETAIONNX MacCaXUPOB «A3poduor
Bonycy». Kommanmus peopranu3yercst B aKIHo-
HEpHOE OOIIECTBO.

B 2014 rony nepBblii MONET coBepIIMiIa
aBrakoMmanus «Ilobema» —iepBeIii B Poccnm
KITACCHYIECKHH JIOYKOCTED.

B 2022 romy Aspodot iepesés 20,5 miH
YEeJI0BEK, MacCaXupooOOpOT COCTABHI
56,5 MilpA NacCaKUPOKUIIOMETPOB, 3aHATOCTh
kpecen gocturia 81 %. Odmmit 00sEM Tepe-
BO30K aBHakoMmnaHuii [pymmsr «Aspodmor»
B 2022 romy roxy coctanui 40,7 MJIH YEJIOBEK,
MacCaXKUPoooopoT — 98,4 MKM, 3aHATOCTH
kpecen — 83,6 %.

IIo marepuanam MuHucTepcTBa
Tpancnopra Poccuiickoii @enepauuu
u [TAO «Aspoduior»:
https://projects.mintrans.ru/ministry/
awards/anniversaries/34;
https://www.aeroflot.ru/ru-ru/
news/62648 e
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n 17 March 2023, Aeroflot celebrates
O its 100™ anniversary.

The history of the company began
on March 17, 1923, when the charter of
Dobrolet JSC was approved. The company was
created by the decision of the Government of
the USSR to accelerate the development of
domestic civil aviation. Subscription for shares
of the Russian Society of Voluntary Air Fleet
(Dobrolet), which became the ancestor of
Aeroflot, was open.

The first regular passenger line was opened
onJuly 15, 1923, on the route Moscow—Nizhny
Novgorod. In a matter of years, the network of
passenger airlines connected the largest cities
of the Union: Kazan, Sverdlovsk, Baku,
Tashkent, Alma-Ata and many others.

In 1932, the Civil Air Fleet of the USSR
received the official name «Aeroflot». During

® MWP TPAHCMOPTA. 2023. T. 21. N2 1 (104)

the next decade, Aeroflot pilots rescued the
Chelyuskinites from Arctic captivity, made a
non-stop flight from Moscow to the Far East
and the United States.

From the first days of the Great Patriotic
War, Aeroflot pilots stood up to defend the
Motherland. Thousands of pilots, navigators,
flight mechanics, radio operators, ground
service specialists went to the front, fought as
separate aviation units of the Civil Air Fleet.
Over twelve thousand Civil Air Fleet aviators
were awarded orders and medals, fifteen of
which were awarded the high title of Hero of
the Soviet Union.

After the war, Aeroflot continued to
develop its domestic and international route
network. At the end of the 1940s, it made the
first passenger flight with the Ilyushin I1-12. In
the 1950s, the era of jet technology starts. On
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September 15, 1956, the operation of the first
domestic jet aircraft, the Tupolev Tu-104, started.
On April 24, 1960, the world’s largest passenger
turboprop aircraft, the Tupolev-114, performed
the first flight on the Moscow—Khabarovsk route.

The end of the 1960s — the beginning of the
1970s was marked by the emergence of the
supersonic Tupolev-144, as well as the legendary
Tupolev-154 — the most massively manufactured
domestic passenger jet aircraft.

In the early 1980s, the operation of the wide-
body Ilyushin-86, the modified Tupolev-154M
and the medium-haul Yakovlev-42 began.

In 1989, Aeroflot joined the International
Air Transport Association. A year later Aeroflot
carried 137 million passengers and entered the
Guinness Book of Records with this figure.
The company also set a record in terms of daily
passengers transported: 450 thousand.

In 1993, the modern Aeroflot set new
records regarding the number of destinations
of an airline: 146 airports in 105 countries of
the world. In the 1990s, an absolute record was

® MWP TPAHCMOPTA. 2023. T. 21. Ne 1 (104)

set regarding passenger traffic: the airline
carried 139 million people during the year.

In the 1990s, the first Aeroflot website, the
Aeroflot Bonus program for frequent flyers
appeared. The company was reorganised into
a joint-stock company. The 2000s marked an
important event which was the launch of
Pobeda Airlines, Russia’s first classic low-cost
airline.

In 2022, Aeroflot carried 20,5 million
passengers, passenger traffic amounted to 56,5
billion passenger kilometres, and seat
occupancy reached 81%. In 2022, Aeroflot
Group’s airlines handled 40,7 million
passengers, passenger traffic was 98,4 pkm,
and seat occupancy was 83,6%.

According to the Ministry of Transport

of the Russian Federation

and PJSC Aeroflot:
https://projects.mintrans.ru/ministry/
awards/anniversaries/34;
https://www.aeroflot.ru/ru-ru/news/62648 @
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ABSTRACT

The growing attention to the issues of increasing energy
efficiency of railway transport results in suggesting various designs
of traction rolling stock with the most advanced technical solutions,
but, unfortunately, many of them remain only at the development
or prototype stage.

The analysis of operating experience of existing mainline
locomotives is proposed to help to develop fundamental principles of
the concept of improving the energy efficiency of autonomous
locomotives, aimed at creating a modular locomotive structure that
makes it possible to coordinate operational loads with the operating
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modes of traction equipment to provide the best conditions for
converting and transferring energy to wheel sets. Modern on-board
systems of locomotives record many parameters that can be used both
to determine the energy efficiency of the locomotive, as well as to
evaluate new technical solutions aimed at the use of discrete-adaptive
control of the modular design of diesel generator sets and traction
motors under the operating conditions of mainline locomotives.

Implementation of the proposed concept could make it possible
to save up to 20 % of diesel fuel during transportation work, which
was confirmed during testing a prototype locomotive.
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INTRODUCTION

Improving the energy efficiency of
industries is an important and priority task?,
the solution of which contributes to the growth
and development of the economy of the
Russian Federation. Transport plays a crucial
role in transportation of goods and finished
products between enterprises and consumers,
while the share of railway transport accounts
for up to 87 % of cargo turnover transported
by different types of vehicles. Therefore, the
issues of increasing the energy efficiency of
locomotive operation are always relevant, as
evidenced by the approved energy development
strategies of the Russian Railways holding
company? aimed at improving the traction
properties of locomotives while reducing the
cost of electricity and diesel fuel consumption
by 10 % on average.

Currently, active work is underway in many
countries to find optimal engineering solutions
focused on creating energy-efficient
locomotives [1; 2] with various versions of
traction equipment design [3]. The main
directions in this area are aimed at the
transition to power plants with multi-diesel
engines [4-8], the use of an asynchronous
drive and energy storage devices [9—-11].

A review of literature sources in the field
of operating experience of shunting and
mainline locomotives showed that:

» Today prevails the statement of low
energy efficiency of shunting and powerful
modern mainline locomotives, especially when
working with trains of lighter weight [12; 13].
Despite development of locomotives with
multiple diesel engines with a brushless
traction drive, single-diesel shunting diesel
locomotives with DC power transmission and
single-diesel (concerning a single unit) main
diesel locomotives with AC-DC power
transmission are predominantly produced.

* Increasing the energy efficiency of the
transportation process cannot be achieved only
through creation of new powerful locomotives;
special attention should be paid to the operating
modes of the traction equipment of locomotives,

! Federal Law dated 23.11.2009, No. 261-FZ, On energy
saving and energy efficiency improvement, and on
amendments to certain legislative acts of the Russian
Federation.

2E.g., Strategy for scientific and technological development
of the Russian Railways holding company for the period up
to 2025 and for the future period up to 2030 (White Paper).
Moscow, JSC Russian Railways, 2015, 128 p.

which will make it possible to bring the power
characteristics into line with the operating
conditions [14], as well as to improve the
algorithms for operation of traction and
auxiliary equipment [15].

» There are several energy indicators for
autonomous locomotives, which are
standardised only for the full power of the
locomotive at speeds from 40 to 90 % of the
design speed, while operational efficiency is
assessed only in terms of specific fuel
consumption per unit of transportation work,
from which it is difficult to directly evaluate
efficiency of an autonomous locomotive [16].

The objective of the research, the results of
which are described in the paper, was to
develop fundamental principles of the concept
of improving the energy efficiency of
autonomous locomotives, aimed at creating
a modular locomotive structure that makes it
possible to coordinate operational loads with
the operating modes of traction equipment to
provide the best conditions for converting and
transferring energy to wheel sets.

RESULTS

Analysis of the Energy Efficiency of
Traction Equipment under Operating
Conditions

When carrying out rheostatic tests of
a diesel locomotive, it is possible to obtain the
dependence of the efficiency factor (EF) of
a diesel generator unit on the power or the
position of the driver’s controller (PDC), from
which it can be seen that EF varies fairly in
a wide range, as a rule, from 25 to 37 %. Using
the data obtained for the diesel generator set
of the 2TE25KM diesel locomotive, it was
possible to determine the dependence of
excessive consumption of diesel fuel depending
on the position of the driver’s controller used,
which is shown in Pic. 1.

Pic. 1 demonstrates that operation of the
diesel generator unit of the 2TE25KM diesel
locomotive at lower positions of the driver’s
controller provokes a significantly excessive
consumption of diesel fuel.

Also, the reason for decrease in energy
efficiency of the locomotive is the control of
electrical power transmission by voltage,
which leads to an increase in the current load
of traction electric machines, and as a result,
to a significant increase in the proportion of
losses depending on the square of current:
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Pic. 1. Excessive consumption of diesel fuel depending on the position of the driver’s controller [performed by the authors].

2 ot AP changes, but the power losses in the electric
Nrem =1_H= machine remain the same, which leads to
P M a significant decrease in the energy efficiency
TP 14, +AP, of traction electric machines (traction generator

where I, — traction electric machine current;

r — normalised resistance, taking into
account both ohmic losses and other losses
depending on the square of current;

AP, — value of conditionally constant
losses;

P, — input power (for a motor A =U-I);

P, —output power (for a generator P, =U-TI).

It can be seen from formula (1) that when
voltage regulation is applied, the input power

and traction motor). This is especially true when
applying the classical hyperbolic external
characteristic for electrical transmissions of
direct or alternating current (Pic. 2). From the
point of view of minimising losses depending
on the square of current, it is advisable to apply
the external traction characteristic in the form
of a straight line, at a fixed voltage value, which
is represented by the green line (straight line in
the left upper part in BW) in Pic. 2.

The analysis of the data recorded by the
on-board systems of TEP70BS, 2TE25KM

Pic. 2. External and partial characteristics of traction generator [performed by the authors].
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Pic. 3. The field of operating points of the traction generator of the TEP70BS diesel locomotive [performed by the authors].

diesel locomotives confirmed that traction
electric machines operate for a long time with
high currents and low voltages. An example is
the field of operating points of the traction
generator of the TEP70BS diesel locomotive
(Pic. 3).

The analysis of the data for 2TE25A, with
AC electric transmission and asynchronous
traction drive, showed that each position of the
driver’s controller corresponds to its own
voltage level of the synchronous generator,
which is supported by the locomotive control
system, which is shown in Pic. 4.

According to the results of data processing, it
was found that maintaining a fixed voltage value

Pic. 4. The field of operating points of the traction generator of the diesel locomotive 2TE25A [performed by the authors].

® World of Transport and Transportation, 2023, Vol. 21, Iss. 1 (104), pp. 146—153

for each position made it possible to significantly
reduce losses, which ensured an increase in the
operational efficiency of the 2TE25A diesel
locomotive synchronous traction generator by
2,5 % compared to a similar generator used on the
TEP70BS diesel locomotive.

The analysis of the energy efficiency of the
operation of diesel locomotives intended for
various types of operation (cargo, passenger, and
shunting) under operating conditions showed that:

* A high proportion of time refers to the
diesel engine’s idle: 40...50 % of time,
regardless of the type of service.

* Operational efficiency factor of power for
shunting diesel locomotive is 0,02.
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Pic. 5. Functional diagram of an energy-efficient power transmission [performed by the authors].

* Operating efficiency factor of power for
mainline diesel locomotives was 0,24...0,3.

* Control of power transmission according
to the hyperbolic characteristic increases the
proportion of ohmic losses in all power
elements of electrical power transmission.

Energy Efficiency Improvement Concept

The concept of increasing the energy
efficiency of autonomous locomotives is to
develop a locomotive design that allows
quickly implementing the principle of load
scalability, i.e., the ability of a distributed
system to easily expand and contract its
resources to adapt to heavier or lighter loads,
while the use of traction and auxiliary
equipment of the locomotive must be consistent
with current operating conditions of the
locomotive.

Therefore, when developing structural
diagrams of a promising autonomous traction
rolling stock, the following main provisions of
the concept of increasing the energy efficiency
of autonomous locomotives should be
considered:

* The use of modular power plants will
allow providing the required power in
accordance with the current traffic conditions.
The most promising is the use of two (for
a freight locomotive) and four (for a passenger
and shunting locomotive) power plants within
the one and the same section of the locomotive.
The number of power plants on freight
locomotives is conditioned by the number of
sections of a locomotive, i.e., for two-section

locomotive there will be four power plants, for
three-section locomotive there will be six
power plants.

* The use of a common DC (direct voltage)
link with a fixed voltage value (at least 600 V)
for all operating modes of traction and
auxiliary equipment will allow developing
uniform requirements for development, design
and modular structure of locomotive equipment
and reduce the share of losses depending on
current load; besides, it becomes possible to
use a traction generator in starter mode to start
a diesel engine, and a modernised standard
battery together with traction batteries as an
energy storage device for short-term loading
modes.

* Traction brushless motors are powered by
autonomous voltage inverters of static
converters connected to the DC link. Inverter
control is individual with axial regulation of
the moment of traction motors, with the
possibility of full disconnection.

* The use of a two-level discrete-adaptive
control [14] of energy efficiency of an
autonomous traction rolling stock when
operating it with a partial load will make it
possible to rationally use the available power
of each element of the locomotive traction
equipment [17].

* Auxiliary equipment power supply should
be provided by multi-channel static converters
with independent channels, which will allow
individual controlling of each element of
auxiliary equipment, this will allow achieving
simplification and unification of auxiliary
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Pic. 6. A family of speed curves during movement of a 2TE25KM diesel locomotive with a maximum 5" PDC [performed by the authors].

equipment converters and reducing energy
costs for the drive of auxiliary machines and
units.

* The use of energy storage devices is
advisable only after providing rational
algorithms for direct and reverse
electromechanical energy conversion in
traction electric machines and rational energy
consumption for own needs, which requires
first applying the above basic provisions.

The functional diagram of energy efficient
power transmission, using the example of
a diesel locomotive, is shown in Pic. 5. In
accordance with the functional diagram of the
energy-efficient power transmission of a diesel
locomotive, a common DC link is provided, to
which all components of the traction equipment
are connected, this solution makes it possible
to implement the principle of a modular
structure, two (as shown in Pic. 5) or four
power plants can be used, all operating on
a common DC link. The final choice of the
number of diesel generator units is determined
by the conditions of the track profile, the
volume of cargo transported, and the type of
operation of the locomotive. From the DC link,
via converters of auxiliary needs controlled
through multiple channels, power is also
transmitted to electric machines of own needs
of a locomotive.

The battery and the locomotive control
circuits are powered from the DC link through

the DC-DC converter. The DC-DC converter
is also designed to convert voltage when using
an energy storage device of a small capacity
to provide short-term operating modes, to
exclude short-term starts of the second or
subsequent power plant units of the locomotive.
Thus, in the energy-efficient power transmission
of the locomotive, not only modern brushless
electric machines should be used, but also the
energy efficiency of traction and auxiliary
equipment should be controlled by multi-level
optimisation of equipment operation modes
(modular power plant, traction motors,
auxiliary equipment) in real operation, which
will significantly improve the energy efficiency
of autonomous traction rolling stock.

Assessment of Application of the Concept
for Operating Conditions

Let’s consider the possibility of using
a multi-diesel power plant for mainline
locomotives on JSC Russian Railways railway
network; for this, studies have been carried out
on the number and total duration of trips
(acceleration-movement-stop) for mainline
locomotives, depending on the maximum used
position of the driver’s controller. Pic. 6 shows

a family of speed curves during movement of / 1

a 2TE25KM diesel locomotive with a driver’s
controller set at a maximum 5% position. 87
trips were identified for the period under
review with a maximum duration of up to
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Table 1

Operating time of diesel generator units (DGU)
modules of different versions [performed by the authors]

A variant of a modular DGU for a section of a diesel | Operating time of DGU modules, %
locomotive 2TE25KM |2TE25A |TEP70BS

1 DGU (0,5 LF) 73 58 60
two-diesel

2 DGU (1,0 LF) 27 42 40

1 DGU (0,25 LF) 55 48 51
three-diesel 2 DGU (0,5 LF) 18 10 9

3 DGU (1,0 LF) 27 42 40

1 DGU (0,25 LF) 55 48 51

2 DGU (0,5 LF) 18 10 9
four-diesel

3 DGU (0,75 LF) 17 19 18

4 DGU (1,0 LF) 10 23 22

1,65 hours. The total time of such trips was
25,62 hours.

An analysis of the research results showed
that the use of a two-diesel power plant on
mainline locomotives is advisable, because in
about 30 % of cargo traffic trips, a diesel
generator set is used with a power efficiency
factor of no more than 0,5, and in up to 23 %
of trips in passenger transportation.

If there is a possibility of operational
control of operating diesel generator units in
the process of movement, then the share of
time attributable to modes with power
efficiency factor no more than 0,5 increases to
50...60 %. Based on data processing, an
assessment was made of operating time of
diesel generator units as part of a modular
design (the results are presented in Table 1;
where LF is load factor), as well as the
operating time of traction electric motors
(TEM), with the possibility of using a discrete-

adaptive control system, which is shown in
Table 2.

The analysis of the results presented in
Tables 1 and 2 shows the need to apply the
proposed concept for mainline locomotives,
since the locomotive traction equipment
operates in part-load modes for a long time,
which leads to a decrease in the energy
efficiency of energy conversion on the
locomotive.

CONCLUSIONS

The analysis of the operating experience of
mainline diesel locomotives has shown the
need to use modular designs of traction
equipment for autonomous locomotives, which
underlies the proposed concept for improving
energy efficiency. The results of locomotive
on-board recorder data allowed to determine
the operating time of the main traction
equipment and to evaluate possible application

Table 2
Operating time of TEM [performed by the authors]
) ) Operating time of TEM, %

Number of TEM in traction ) 1) sy 2TE25A TEP70BS

1 41,4 22,4 30,4

2 20,8 15,9 11,8

3 12 15,9 12,5

4 8 12,2 11,4

5 16,8 19,2 29,9

6 1 14,4 4
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of the proposed concept for current operating
conditions. It was found that it is possible to
achieve savings in diesel fuel by up to 20 %,
of which 10 % thanks to an increase in the
operational efficiency of electric power
transmission and 10 % through the use of
modular diesel generator units.

To date, the proposed concept has been
implemented during a deep modernisation of
a TEMP-1tt shunting diesel locomotive. As
aresult, during operation at Nizhny Tagil Iron
and Steel Works, diesel fuel savings amounted
to 20 % [18].
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ABSTRACT

Construction in the regions of the Far North is characterised
by numerous natural barriers, the presence of permafrost soils in
the foundations of structures, the lack of infrastructure and extreme
natural and climatic conditions. Thus, the most urgent task both in
design and construction, and in further operation of transport
infrastructure in the Arctic regions is to ensure reliability of the
foundation of the structure.

To ensure reliability of structures designed on permafrost soils,
it is necessary to carry out thermophysical calculations and make
forecasts of the influence of temperature processes on the
foundation soils.

The territory of the permafrost soils (PFS) occupies a large
part of Russia, therefore, expanding the possibilities of using these
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regions for development of the transportation network is an
important strategic task for the state. Today, in accordance with the
Strategy for Spatial Development of the Russian Federation for the
period up to 2025, the Arctic zone of the Russian Federation is
a priority region in terms of economic growth and strategic impact.
The article analyses the impact of the technology of seasonally
operating cooling devices on the foundation soils of Salekhard—
Nadym section of the Northern Latitudinal Railway line (Kilometre
points 2825+00 - PK 2830+00). The effectiveness of seasonally
operating cooling devices on permafrost soils of the railway
embankment foundation is shown in combination with heat-
insulating material. The advantages and disadvantages of
seasonally operating cooling devices are summarised.
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INTRODUCTION

Permafrost soils (PFS) are widespread in the
territory of the Russian Federation, particularly
in the Arctic zone of the country, which is one of
the priority regions from the point of spatial
development, economic growth, transportation,
particularly through the Northern Sea Route.
Thus, reliability of foundation structures is
among the most significant elements enabling
the effectiveness of civil engineering projects and
long-term operation of infrastructure. To ensure
it during designing, construction and operation
of structures in the PFS zone it is necessary to
adopt modern technology and monitoring tools.

The objective of the study, whose main results
are described in the article, is the study of the
impact of seasonally operating cooling equipment
on the foundation soils on the example of the
Salekhard—Nadym section of the Northern
Latitudinal Railway line.

RESULTS

Modelling of Thermophysical Processes
during Construction of Transport Facilities
on Permafrost Soils

When designing structures on permafrost
soils, to ensure their reliability, it is necessary to
carry out thermophysical calculations and
analyse the effect of the temperature regime on
the earthworks [1-3].

To assess the thermal interaction of the
railway embankment with the foundation soils,
thermophysical calculations were made at
Salekhard—Nadym section of the Northern
Latitudinal Railway (NRL) (kilometre points
2825+00 — PK 2830+00). These calculations
were performed with the Frost 3D software

package, which has a certificate of conformity,
a certificate of state registration of the software
product and meets the requirements of the
regulations RSN 67-68, SP 25.13330.20202, SP
116.13330.2012%, SP 11-105-97 part IV*.

The article analyses the influence of the
temperature regime on the earthworks foundation
and efficiency of seasonally operating cooling
devices (SCD) at the above mentioned NLR
section.

To calculate thermophysical properties and
proceed with subsequent modelling of the
temperature regime of soils, the data obtained
from the results of engineering and geological
surveys were used® (Table 1).

The area subject to calculations was selected
as a cross section of the embankment on

! RSN [Republic’s construction standards] 67-87.
Engineering surveys for construction. Prediction of changes
in the temperature regime of permafrost soils by numerical
methods. RSFSR, Gosstroy publ., 1988, 73 p. [Electronic
resource]: https://docs.cntd.ru/document/901708505. Last
accessed 09.02.2023.

2 SP [Construction rules] 25.13330.2020 Bases and
foundations on permafrost soils SNiP 2.02.04-88: NIIOSP
n.a. N. M. Gersevanov, 2021. [Electronic resource]:
https://docs.cntd.ru/document/573659326. Last accessed
09.02.2023.

8 SP [Construction rules] 116.13330.2012. Engineering
protection of territories, buildings and structures from
hazardous geological processes. Basic provisions. Updated
edition SNiP 22-02-2003. Moscow, 2012, 65 p. [Electronic
resource]: https://docs.cntd.ru/document/1200095540. Last
accessed 09.02.2023.

4 SP [Construction rules] 11-105-97. Engineering and
geological surveys for construction. Part IV. Rules for
production of works in areas of distribution of permafrost
soils. Moscow, 2000, 61 p. [Electronic resource]: https://docs.
cntd.ru/document/1200007407. Last accessed 09.02.2023.

® Working project. Construction of a new Obskaya—Salekhard
railway line. LLC Mostostroy-12, 2012, 278 p.

Table 1

Engineering and geological elements and thermophysical properties of soils used in
modelling a geocryological forecast [performed by the authors]

g Thermal conductivity, Specific heat
B _a A W/(meK) capacity, °C kJ/(m®K)
& 3
= 5
. e @ 5
z N =
. e 2, 5 3 5 32 E5
= 7 5} 2 15 QL N
g E 5 3 e 5 3 8 &
on = = =
Z = AL = = = = = 8
Loam 0,25 1600 1,68 1,51 2,35 3,15 -0,20
Top of the
embankment 0,05 1900 1,51 1,45 2,18 2,35 -0,05
Sand 0,38 1220 1,79 1,57 2,14 3,13 -0,28
Embankment 0,20 1400 1,86 1,57 1,89 2,48 -0,05
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Pic. 1. Computational area at kilometre point PK 2825 presented in the Frost 3D software package:
1- top of the embankment; 2 - embankment; 3 - heat insulator; 4 — lack of material;
5- loam; 6 - sand [performed by the authors].

Pic. 2. Graph of temperature distribution per years [performed by the authors].

kilometre point 2825+00, which is a rectangular
area of 15 m vertically and 50 m horizontally.
This size of the calculation area captures all
adjacent soils of the foundation and embankment
for subsequent calculations. Pic. 1 shows the
computational area with the contour breakdown
of the soils used.

To model thermophysical properties,
calculations were carried out to predict
temperatures. While predicting temperatures, in
each calculation area one can notice approximately
the same temperature distribution graphs over
the years (Pic. 2). The calculation is based on the
temperature distribution graph for last available
year data (Pic. 3).

Temperature data values for 2021 are
presented in Table 2.

The calculated period of thermophysical
properties was of 15 years (from January 15,
2022 to January 15, 2037), which showed
changes in temperature fields.

Thermophysical models obtained during
modelling with the Frost 3D software package
are shown in Pics. 4 and 6. Comparing two
models, it can be seen that initially there was
a thawed zone in the body of the embankment,
but with time its dimensions decrease to
a minimum, and after freezing of the body of the
embankment, the thawed zone is completely
absent. Freezing occurs in the upper part of the
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Pic. 3. Temperature distribution graph as for 2021 [performed by the authors].

Table 2
Temperature distribution table as for 2021 per months [performed by the authors]

Date = — — — — — — — — — — — N
(] (] [ N [ [\ [\ N N N (o] (] [\
S (=3 (=) (=3 S (=) (=3 (=] (=3 S (=] (=3 (=]
Q Q Q |l 9 8 | Q|8 Q S N S
— [ o < e O o~ o0 (=) (=] — (o] —
(=) (=] (=] (=] (=] (=] (=] (=] (=] — — — (=]
e O e T O s I S - - < -
Degrees -31,1 | <23 | -12,1 -0,2 | 81| 148 | 188 | 16,5 9,5 | -0,8 -16,6 | -28,6 |-31,1
Pic. 4. Thermophysical model built in Frost 3D as for January 15, 2022 [performed by the authors].
embankment, which can be seen in the graphs of Based on the calculation results, the following
the distribution of temperature fields in Pics. 5 conclusions can be drawn.
and 7. During the initial calculation for 2022, a thawed

Soils in the permafrost zone undergo seasonal  zone was identified in the centre of the embankment
thawing and freezing in the active layer. The body. Athawed zone of this size can cause subsidence
active layer is the upper part of the permafrost, of the foundation soils and cause a violation of
the change of which, following the change in stability of the embankment. There is no thawed zone
heat transfer on the surface, leads to development  in the 2037 model, which is an important factor for
of dangerous cryogenic processes [4; 5]. ensuring stability of the embankment.
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Pic. 5. Graph of distribution of temperature fields as for January 15, 2022
[performed by the authors].

Due to the results obtained, described in [6;
7], it is known that a post-cryogenic structure can
appear within several years as a result of passage
of cycles of freezing/thawing. The construction
of the embankment leads to a change in the
temperature regime of the foundation soils due
to disturbance of the natural cover, which is
clearly seen from the change in temperature fields
over 15 years of the existence of the embankment.
This leads to a decrease in ice-cementing bonds
in frozen soils, as a result of which their strength
characteristics decrease, which leads to an

increase in deformations of the subgrade
foundation [8].

Modelling the Use of Seasonally Operating
Cooling Devices (Using the Frost 3D
Software Package)

The Frost 3D software package has extensive
capabilities in calculating soil thermal
stabilisation.

The studies [9-11] have disclosed the
problem of thermal stabilisation of the
temperature regime of the soils of the earthworks

Pic. 6. Thermophysical model built in Frost 3D as for 15.01.2037 [performed by the authors].

®  World of Transport and Transportation, 2023, Vol. 21, Iss. 1 (104), pp. 154161

Shepitko, Taisia V., Artyushenko, Igor A. Evaluation of Influence of Seasonally Operating Cooling

Devices on Thermophysical Processes of Soils of Railway Embankment Foundation




Pic. 7. Graph of distribution of temperature fields as for 15.01.2037 [performed by the authors].

Pic. 8. Thermophysical model using SCD technology built in Frost 3D as for 15.10.2022 [performed by the authors].

Pic. 9. Graph of distribution of temperature fields using SCD technology as for 15.10.2022 [performed by the authors].
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Pic. 10. Thermophysical model using SCD technology built in Frost 3D as for 15.10.2037 [performed by the authors].

Pic. 11. Graph of distribution of temperature fields using SCD technology as for 15.10.2037 [performed by the authors].
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foundation to preserve the soils of the foundation
in a frozen state and to prevent emergence of

(M

deformations in the foundation of the
embankment.

The technologies for providing thermal
stabilisation of permafrost soils comprise
particularly the use of seasonally operating
cooling devices (SCD) installed along the railway
track.

The methodology for calculating the
installation sites of seasonally operating cooling
devices adopts mathematical solutions for
cooling and freezing the soil around the cooling
device [12-14].

When solving the problem of heat transfer
between SCD and the soil, the system of
differential equations (1) [15] is considered:

M1 L=k, (v)(T-T,(x)).

or
where 7,z — are coordinates within the system

of cylindrical coordinates;
T—time;
¢(T) - effective volumetric heat capacity of

rocks;
A(T) — coefficient of thermal conductivity;

K, (v) — evaporator thermal conductivity.

The use of the technology of SCD during
construction and operation of the embankment has
a positive effect on the temperature indicators of
the foundation soils, and at the same time on
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physical and mechanical characteristics of these
soils. To analyse the effectiveness of SCD, let’s
compare thermophysical models without the use of
technology and with it (Pics. 6, 8).

In Pic. 6, as described above, there is a thawed
zone in the centre of the embankment, which affects
stability of the embankment. Compared to it, in Pic.
8, during the most dangerous month (October), the
thawed zone progresses in the upper area, on the
slopes and at the base of the embankment. SCD has
a positive effect on the foundation soils, reducing
the thawed zone at the slope boundaries. In Pic. 10,
it can be seen that due to the influence of SCD and
the heat-insulating material, the cooling zone
grows, contributing to an increase in the strength
characteristics of soils and stability of the
embankment.

Comparing the models in Pics. 9 and 11, it can
be seen that for 15 years there has been an active
influence of positive temperatures, but due to the
work of seasonally operating cooling devices and
heat-insulating materials, the thawed zone has not
spread so actively, preserving the zone of frozen soil.

CONCLUSIONS

Based on modelling of thermophysical
processes within Salekhard—Nadym section of the
Northern Latitudinal Railway line (kilometre points
PK 2825+00 — PK 2830+00), the following
conclusion can be drawn: the use of the technology
of seasonally operating cooling devices has
a positive effect on the foundation soils. However,
the use of SCD is effective only when using the first
principle of construction of soil structures:
preservation of permafrost soils in a frozen state.

A significant disadvantage of operation of SCD
is the need for their maintenance to ensure the
efficient operation of those devices.
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ABSTRACT

Development of equal-strength two-layer spherical rubber-
metal hinges (RMH), described in the paper, is associated with
the problem that with an equal thickness of the layers of rubber
bushings and an equal opening angle, there is a significant
difference in their radial stiffness and relative deformation of the
rubber. With hinge dimensions corresponding to those of the
hinges used in the undercarriage of locomotives, there is
a difference in relative deformation of inner and outer bushings
by about 1,5 times. As a result, it is proposed to determine the
load capacity of spherical two-layer RMH by the value of relative
deformation of the rubber of the most loaded bushing. Also, studies
have been carried out on the possibilities of creating a uniformly
deformable design of a spherical two-layer RMH.

To determine the characteristics of a spherical rubber-metal
hinge, applied digital computer modelling based on the finite
element method. A proposed parametrised geometric model of
a spherical two-layer RMH and a finite element model of an elastic
bushing offer the ratio of radial stiffnesses of outer and inner
bushings, which is close to the preliminarily determined one,

based on the equations of the theory of elasticity in displacements
in a spherical coordinate system.

It has been established that to achieve uniform elasticity by
changing the opening angle, the opening angle of the outer
reinforcement of RMH should be approximately 1,5 times less
than the opening angle of the inner one. This makes it possible
to reduce the width of outer reinforcement of RMH by 25 % but
raises the problem of strength and rigidity of outer edges of
intermediate reinforcement. Also, equal elasticity of hinge
bushings can be achieved due to their different thicknesses, while
to achieve non-uniform stiffness of bushings within £ 5 %, it is
required to ensure that deviation of the intermediate cage diameter
during hinge manufacture is less than £ 0,1 %.

The obtained research results prove the practical possibility
of creating an equally strong (with equal bushing rigidity) spherical
two-layer RMH. The issue of searching for a compromise design
of RMS, acceptable from the point of view of loading of the
intermediate cage and of the requirements for manufacturing
accuracy, requires further study.
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INTRODUCTION
Object of the Study and Description
of the Problem

Spherical rubber-metal hinges (RMH),
which do not require maintenance during
operation, are widely used in the nodes of
transport vehicles in domestic and foreign
practices, in particular, in the nodes of the
undercarriage of railway vehicles (2ES6,
2TE25A, EP20 locomotives, etc.). This
determines the relevance of development of
methods for calculation and design of RMH, as
well as of the search for new designs of
spherical RMH with a higher load capacity
compared to world counterparts.

Previously, the authors of [1], based on the
research using mathematical modelling, found
that rigidity of two-layer spherical rubber-metal
hinges (RMH) in the radial direction can be 6,3
times higher than that of single-layer ones, all
other conditions being equal. This means that
at a rubber hardness of 70—-80 units according
to Shore and with the same dimensions, as of
the hinge of the suspension of the 2ES6 traction
electric motor (outer diameter of 120 mm),
radial stiffness of the hinge should average
about 620 kN/mm, which is almost three times
higher than radial stiffness of the hinge 13—4007
of Trelleborg Antivibration Solutions (Sweden),
having an outer diameter of 127 mm, and seven
times higher than radial stiffness of the hinges
13-1180 and 13-2624 of the same dimensions
of the same manufacturer. Thus, double-layer
hinges make it possible to significantly surpass
the load capacity of single-layer hinges of some
foreign manufacturers, using domestic materials
and components and domestic technological
base.

However, it should be taken into account
that if for a single-layer spherical RMH, as
a criterion for assessing the allowable radial
loads, it is possible to use the value of the
relative compression strain of the rubber layer,
determined by the radial deformation of the
entire RMH, as suggested in [2], then in a two-
layer one, it is also necessary to consider that
relative deformation of the RMH outer and inner
rubber bushings can be different. Let’s explain
this with the following example.

The works [3; 4], based on the equations of
the theory of elasticity in displacements in
a spherical coordinate system, propose the
following formula for determining radial stiffness
of single-layer spherical RMH, kN/mm:

4

s, =67xGR, = > Ry — LY, - —

ool () (3
|\ R R R R

where G — shear modulus, mPa,

R, — outer cage sphere radius, mm;

R, — inner cage sphere radius, mm.

According to studies [5], calculations of
stiffness of rubber-metal elements based on
dependences given analytically are usually
approximate, so we will evaluate the ratio of
stiffness using formula (1).

Let us imagine a two-layer spherical hinge in
the form of two single-layer ones with the same
opening angle, for which the intermediate sleeve
is internal and external, respectively. As an
example, let’s take the hinge used in the
suspension according to the drawing of 2TE25A
diesel locomotive, provided that the rubber layer
is separated in the middle by an intermediate
sleeve 2 mm thick. Then for the outer layer R, =
55 mm, R, = 51 mm; for the inner layer,
respectively, R, = 49 mm, R, = 45 mm. We
conditionally accept the value G = 1,4 MPa, since
in the example under consideration the absolute
value of stiffness is not of interest. Substituting
these data into formula (1), we obtain the ratio
of radial stiffness of outer and inner bushings
s,./S., = 1,5. This example shows that with
a simple separation of the rubber layer by an
intermediate sleeve and the application of a radial
load, the radial deformation of the rubber in the
outer and inner layers will differ significantly, as
a result of which the strength and durability of
a spherical two-layer RMH under the influence
of aradial load cannot be estimated based on the
total radial deformation of RMH, correlated with
total thickness of rubber layers.

There are two ways to approach this problem
when designing a hinge.

Firstly, we can consider the relative
deformation of the rubber layer only for the inner,
most loaded bushing, assuming that the load on
the outer one will be less. This approach is the
simplest but leads to additional material
consumption in manufacture of the outer sleeve,
which has a deliberately overvalued load
capacity.

Secondly, one can try to create an equal-
strength structure with the same relative
deformation of the outer and inner bushings.
However, implementation of this approach is
hampered by the fact that today not only is there
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a)

Pic. 1. Schemes of spherical RMH: a - single-layer; b - thin-layer rubber-metal elements (TLRME); 1 - inner cage; 2 - outer cage;
3 - rubber layer; 4 - intermediate cage (reinforcement).
(E.g., Sokhan, O. N. Designing bushings of rotors for helicopters: Study guide. Moscow, MAI publ., 1981, 56 p. [Electronic resource]:
https://perviydoc.ru/v5091/coxaHb_o.H._KoHCmpyuposaHue_emynoK_Hecyuw,ux_euHmos_eepmonémos. Last accessed 24.10.2022).

no generally accepted method for optimising the
parameters of two-layer hinges, but the very
possibility of creating equal-strength hinges
without significantly complicating their
manufacturing technology has not been proven.

The objective of this article is an attempt to
solve this problem.

Analysis of the Problem and Search
for Methods to Solve It

First, it should be noted that at the moment
two-layer spherical RMH have no structural
analogues produced by foreign companies, and
the authors have not found any scientific
publications on creation of equally strong
structures of two-layer spherical RMH at the time
of writing. Moreover, practically no patent
solutions have been found for equal-strength
designs of such hinges. So, in the patent [6], the
rubber of the bushings does not close after
assembling the hinge, which increases the free
surface of rubber bushings and reduces radial
stiffness of the hinge, and, consequently, its load
capacity, while, as far back as in [7], the authors
proposed hinge, after assembly of which there is
no internal cavity. Studies [3] found that for
a single-layer hinge, when the gap between the
outer bushings is closed, radial stiffness, and,
accordingly, the load capacity, increases by
1,7...2 times.

Theoretical studies of multilayer rubber-
metal elements are currently being carried out in
the field of flat supports (for example, in [8]), as
well as of spherical rubber-metal thrust bearings

with a side surface close to conical [9], the nature
of deformation of which under radial loading
differs from the nature of deformation of a rubber
layer of spherical RMH used in the undercarriage
of rail vehicles.

The analysis of designs of spherical RMH
used in various fields of technology, carried out
by the authors, showed that today two approaches
to the design of these products have spontaneously
developed (Pic. 1a, b).

Single-layer spherical RMH (Pic. 1a) are
designed and manufactured by the main foreign
manufacturers (Trelleborg, GMT Rubber-Metal-
Technik LTD, Vulcanite, Vibrachok-Paulstra,
etc.) as general machine engineering products.
According to the catalogues of companies, the
products are RMHs with a detachable three-
segment outer cage with radial connectors, with
a rubber bushing opening angle close to the
maximum possible for structural and
technological reasons (the strength of the axis on
which the hinge is mounted, or wedges for
fastening and the ability to manufacture RMH
by the method pressing or casting) and close to
90°. The thickness of the rubber bushing is taken
within approximately 15...25 % of the radius of
the outer spherical surface of the rubber bushing.
The choice of such parameters is mainly dictated
by the desire to obtain the highest load capacity
of RMH with a single-layer structure and the
requirements for maximum angles of rotation
and skew within 7...10°.

Spherical thin-layer rubber-metal elements
(TLRME), also referred to in the domestic
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technical literature as spherical elastomeric
bearings (Pic. 1b), are used in the attachment
points of main rotors of domestic and foreign
helicopters [10]. As a rule, they are thrust
bearings made of many alternating layers of
rubber 1-1,2 mm thick and of metal 0,8—1 mm
thick, glued together [11] in the form of
atruncated spherical cone with a hole. The shape
of RMH is determined not by the requirements
of uniform strength, but by the stability conditions
of a rubber-metal package having a base width
less than its height during movement of nodes
and the application of loads. According to [11],
the service life of a spherical TLRME is limited
to four years due to the condition of rubber aging.
As established in [12—14], the mathematical
modelling of operation of TLRME is preliminary,
since «taking into account the complexity of the
physical and mechanical transformations... in
the process of cyclic deformation of rubber, the
specific composition of the material, the influence
of the dynamic component of the load, the scale
factor, frequency and speed of loading, functional
purpose and reliability requirements, the cyclic
strength of TLRME requires experimental
confirmation on full-size models» ([12]).

Thus, the analysis of the existing experience
in creation of RMH did not allow us to identify
the empirical ratios of parameters that ensure the
equal strength of the structure, therefore, the
authors decided to carry out further search by the
method of mathematical modelling.

The analysis of design of a spherical two-
layer RMH showed that achievement of the same
relative radial deformation of the outer and inner
rubber bushings can be achieved in the following
ways:

a) Use of rubber of different hardness for the
outer and inner bushings with the same thickness
of the bushings and equal opening angles.

b) Changing the shape factor for the outer
sleeve by reducing its opening angle.

¢) Different thicknesses of outer and inner
sleeves.

d) An increase in the free surface of the outer
sleeve, for example, due to incomplete closure
of the parts of the sleeve during the installation
of RMH.

It is difficult to implement the method «a» in
practice, and not so much because of the
technological difficulties of pressing or casting
two different rubber mixtures into a mould, but
because of a significant spread in the hardness
values of rubber of the same brand, as a result of

which the ratio of the shear modulus values for
different batches of products will vary
significantly. It is also technologically difficult
to provide the required shape and dimensions of
the voids at the junction of the hinge parts during
installation in the case of using the «d» method.
In this regard, the authors decided to conduct
research regarding options «b» and «c». The task
of modelling was to check the possibility of
achieving an equal value of the relative radial
deformation of the outer and inner bushings
while maintaining the geometric parameters of
RMH, which make it possible to manufacture it
by pressing or casting.

Creation of a Parameterised
Mathematical Model

The calculation of spherical RMH by the
finite element method (FEM) is associated with
certain difficulties caused by variability of rubber
properties [15] and other features previously
noted by the authors in [1]. To solve the problem,
a calculation scheme was formed, which is
a three-dimensional finite element model of
a quarter of RMH elastic bushing. The allocation
of a quarter is due to the symmetry of RMH in
two mutually perpendicular planes. This will lead
to a reduction in the dimension of the problem,
as well as will increase the convenience of
processing the results.

The calculation scheme was formed on the
basis of a solid-state three-dimensional model
(Pics. 2, 3), during creation of which the values
of the opening angles of the outer, inner, and
intermediate sleeves were established by
parametric dependencies, which allows
automatically rebuilding the calculation scheme
in multivariate calculations.

The finite element mesh is made with
hexahedral volumetric elements with
a breakdown dimension of 1,5 mm. As the
material of outer and inner rubber layers, an
orthotropic material is used, which has a linear
force characteristic, which is true for small
displacements of the inner ring of the hinge,
according to experimental data. Standard steel
was chosen as the material of the inner spacer
sleeve, E = 210000 MPa/mm?, pu = 0,3.

At the central point of RMH there is
a connecting element that connects it to all nodes
of the inner surface of the elastic sleeve by
absolutely rigid links.

In space, the calculation scheme is attached
to the surface of the elastic bushing, which is in
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a)

b)

Pic. 2. Parameterised geometric model of a spherical two-layer RMH, adopted by the authors for modelling: a — main parameters of the model,
b - geometric model of the elastic bushing.

contact with the outer ring of the hinge, by a rigid
seal. Corresponding symmetrical bonds are
imposed on the surfaces located on cutting
planes. The middle node is given a forced
movement of 1 mm in the radial direction.

The analysis of the stress-strain state of the
elastic bushing showed that at equal opening
angles of the upper, middle, and inner bushings
of RMH equal to 90°, the displacements of the
nodes of the middle bushing in the zone of
maximum deformation are almost the same,
which indicates that the deformations of the
intermediate bushing (steel reinforcement) are
negligible in comparison with the deformations
of the rubber layers (Pic. 4).

With total movement of nodes in the radial
direction by 1 mm, the deformation of the outer

a) b)

Pic. 3. Finite element model of RMH elastic bushing adopted by the
authors for modelling:
a - finite element mesh, b — constraints of the calculation scheme.

rubber layer was 0,397 mm. The displacement
of the lower node of the inner rubber sleeve is
1 mm, and of the upper node is 0,398, then the
total deformation of the inner layer along the
median axis of RMH will be 1-0,398 = 0,602 mm.
In other words, the absolute deformation of the
inner layer is 1,5 times greater than that of the
outer one (and, consequently, the relative
deformation of the rubber of the layers, since
their thickness is the same in this case).

Thus, the simulation results confirm the
conclusion made based on the data obtained using
formula (1): the load capacity of two-layer
spherical RMH must be evaluated for the layer
with the highest relative deformation. Let us turn
to the analysis of the possibilities of creating RMH
with the same relative deformation of the layers.

Modelling RMH with Different
Values of Bushing Opening Angles

To equalise the values of the relative
deformation of rubber layers, it is proposed to
change the ratio of these parameters of the
rubber layers by changing the values of the
opening angles of the outer and middle
bushings.

The opening angle of the middle bushing is
assumed to be half the sum of the corresponding
angles of the outer and inner bushings (parameter
p47, Pic. 2).

The criterion of a uniformly deformed state
will be approximation of the value of
displacements of the nodes of the middle sleeve
along the vertical axis of the hinge to the value
of 0,5 mm. With equal thicknesses of rubber
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Table 1

Movements of the middle bushing at different opening angles of outer bushing
based on simulation results [obtained by the authors]

Opening angle of outer bushing 86° 82°

78° 74° 70° 66° 62° 58° 56°

Displacement of middle bushing 0,403 {0,411

0,419 0,43 0,443 10,456 0,473 (0,49 0,502

Table 2

The values of parameters of hinges with equal elasticity of rubber layers,
according to the simulation results [obtained by the authors]

Radial stiffness, KN/mm 232,6 217

188,2 160,5 136,1 118,6 97,6

Opening angle of inner bushing, degrees |90 85

80 75 70 65 60

Opening angle of outer bushing, degrees |56 55

52 49 46 44 41

layers at such a displacement value, their equal
relative deformations will be observed.

The results of variable calculations for
various opening angles of the outer bushing are
presented in Table 1.

The analysis allowed to obtain the shape of
the elastic bushing, which ensures a uniformly
deformed state (Pics. 5, 6).

Using the parametrised model described
above, we obtained the values of the opening
angles for RMH having different widths (Table 2),
providing the condition of uniform elasticity.

As can be seen from Table 2, to achieve
uniform elasticity, the opening angle of the outer
reinforcement should be approximately 1,5 times
less than the opening angle of the inner one. This
allows to reduce the width of the outer
reinforcement of RMH by more than 25 %,
reduce the weight of the outer reinforcement, and
also makes it easier to fill the space between
bushings with rubber mass during the manufacture
of the hinge.

The disadvantages of this RMH design
include the fact that during preliminary
deformation of rubber bushings during
installation, as well as under the influence of
radial loads, the pressure from the inside on the
edges of the intermediate cage, created by the
inner rubber bushing, will not be compensated
by the pressure from the outside, because the
edge of the intermediate cage is under the free
surface of the outer rubber bushing. This means
that it is necessary to study the stress state of
the intermediate cage to determine its strength
and rigidity, and, possibly, to increase the
thickness of the cage edges. Another problem
that requires further research is caused by the
fact that in an equal-strength hinge, the rubber
bushing has an acute angle at the point of
junction of the inner surface with metal parts.

units = mm

Pic. 4. Displacement of nodes of the middle bushing in the radial
direction according to the results of simulation
[obtained by the authors].

According to [2], if a part has a form factor of
more than 1,5, then its strength needs to be
determined by the strength of the rubber-metal
connection. As indicated in [16], the strength
of the bonding of rubber made of synthetic
rubbers with metal using the Leikonat adhesive
for rubber compounds can vary from 3 to
10 MPa. This means that with a given shape of
the free surface of the rubber bushing, it is
necessary to apply the most durable connection
of rubber with metal parts. As already noted by
the authors in [1], the characteristic defects of
spherical RMH operating in the suspension units
of traction electric motors of locomotives is
delamination of rubber elements from metal
parts [17—-19]. The solution of the noted
problems is the task of further research.

Modelling RMH with Different Thicknesses
of Rubber Bushings

Using the same model, the authors searched
for a uniformly deformed state of rubber with
different thicknesses of rubber bushings for
a spherical two-layer RMH with an opening
angle of elastic bushings of 90°.

®  World of Transport and Transportation, 2023, Vol. 21, Iss. 1 (104), pp- 162—170

Kosmodamiansky, Andrey S., Vorobiev, Vladimir I., Izmerov, Oleg V., Rasin, Dmitry Yu.,
Shevchenko, Dmitry N. Issues of Developing Equal-Strength Two-Layer Spherical

Rubber-Metal Hinges




Pic. 5. Parameters of the shape of a hinge having uniformly elastic
rubber layers, adopted by the authors for modelling.

Let’s introduce the notation:

h, —initial thickness of the outer rubber layer.

h, —initial thickness of the inner rubber layer.

3, — movement of the lower node of the
middle bushing with a single displacement of the
inner ring.

8, — movement of the upper node of the
middle bushing with a single displacement of the
inner ring.

dh_—absolute deformation of the outer layer.

dh, —absolute deformation of the inner layer.

&, —absolute deformation of the outer rubber
layer.

g, —absolute deformation of the inner rubber
layer.

Since the deformation of the inner layer is
greater for equal thicknesses, it is proposed to
find an equilibrium state increasing stepwise the
thickness of the outer layer and decreasing the
thickness of the lower layer, respectively. The
criterion for such a state will be equality of
relative deformations of elastic layers.

Pic. 6. The shape of the hinge with equal elasticity of rubber layers
according to the simulation results [obtained by the authors].

For an elastic bushing with an opening angle
0f90°and a layer thicknessh =h, =4,5 mm, we
have § = 0,397 mm, 6up = 0,398 mm (Pic. 4).
Since the nodes of the outer layer are rigidly
fixed, 8h = 8, = 0,397 mm. The lower ring has
a displacement of 1 mm, so 8h, =1 — 8up =
1-0,398 = 0,602 mm.

g,= 100+3h_h =1000,397/4,5=28,8 %, & _=
100+5h,_h_=100+0,602/4,5 = 13,4 %.

By changing the values of the diameter of the
axis of the middle bushing (parameter ap39,
Pic. 5), we rebuild the model for further analysis.

The obtained values are given in Table 3
[performed by the authors]

As follows from Table 3, for the considered
hinge with the parameters of the elastic bushings
shown in Pic. 5, equal relative deformation of
the bushings is ensured when the diameter of the
centre line of the middle bushing is 99,1 mm,
which is 0,9 mm less than the original size, while
the permissible deviation in rigidity of the
bushings + 5 % corresponds to the deviation of
the average diameter of the intermediate cage
+ 0,1 mm, which is less than = 0,1 % of the
diameter. These accuracy requirements must be
taken into account when designing the
intermediate cage and moulds.

On the other hand, in the variant with
different thicknesses of the rubber bushings, the
angles between free surfaces of the rubber
bushings and the metal parts to which they are
vulcanised in the assembled hinge will be close
to 90°, and thus the edges of the rubber bushings
will be pressed against the metal parts due to the
force created as a result of preliminary
compression deformation during the assembly
of RMH. This facilitates the technological task
of ensuring reliability of the connection between
rubber bushings and metal during vulcanisation.
As aresult, from the point of view of the theory
of rational choice of decisions in design [20], the
choice of the option to achieve equal strength of
the hinge must be made based on the specifics of
the specific technological base for production of
tooling and rubber products.

Thus, from the simulation results obtained,
it follows that it is practically possible to obtain
a two-layer spherical RMH with equal relative
deformations of the rubber of the outer and inner
bushings both by reducing the opening angle of
the outer bushing of the hinge, and by choosing
the ratio of the thickness of the rubber layers of
the outer and inner bushings. At the same time,
in the first case, the problem arises of strength
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Table 3

Parameter value Middle bushing axle diameter, mm

100 99,8 99,6 99,4 99,2 99,1 99
h, mm 45 4,6 4,7 48 49 4,95 5
h,, mm 45 44 43 42 4,1 4,05 4
381, mm 0,397 0,432 0,467 0,5 0,533 0,55 0,566
3,,, mm 0,398 0,433 0,468 0,501 0,534 0,551 0,567
dh , mm 0,397 0,432 0,467 0,5 0,533 0,55 0,566
oh, , mm 0,602 0,567 0,532 0,499 0,466 0,449 0,433
g, % 8,8 9.4 9,9 10,4 10,9 11,1 11,3
g, % 13,4 12,9 12,4 11,9 11,4 11,1 10,8

and rigidity of the intermediate cage and the
strength of the rubber-metal bond; in the second
case, the problem arises of the accuracy of tooling
manufacturing, in particular, of the choice of
acceptable gaps for fixing metal bushings in the
mould.

Since the fundamental possibility of creating
a two-layer spherical RMH with equally loaded
bushings might be considered proven, as one of
the further areas of work on the study of such
RMH, the authors propose to search for a RMH
design that would provide a rational compromise
between the requirements for the strength of
RMH elements and the accuracy of manufacturing
tooling.

CONCLUSIONS

1. It has been established that for spherical
two-layer RMH with equal thickness of layers
of rubber bushings and equal angle of their
opening, there is a significant difference in their
radial stiffness and relative deformation of
rubber. With hinge dimensions corresponding to
those of the hinge used in the undercarriage of
locomotives, there is a difference in the relative
deformation of the inner and outer bushings by
about 1,5 times. As a result, the load capacity of
spherical two-layer RMH must be determined by
the value of the relative deformation of the rubber
of the most loaded bushing. It is necessary to
search for a uniformly deformable design of
a spherical two-layer RMH.

2. In the process of analysing the existing
structures of RMH, two possible ways to create
a uniformly deformable spherical RMH were
identified, implemented within the framework of
the existing technology for manufacturing RMH
by pressing and casting: by changing the opening

angle of the outer and intermediate reinforcement
and by changing the ratio of the thicknesses of
the outer and inner rubber bushings.

3. In the process of research, a parametrised
geometric model of a spherical two-layer RMH
and a finite element model of an elastic bushing
have been proposed. As a result of modelling the
original version of the hinge with the same
thicknesses and opening angles of elastic
bushings, the ratio of radial stiffnesses of the
outer and inner bushings was obtained, it is close
to the previously determined one based on the
equations of the theory of elasticity in
displacements in a spherical coordinate system.

4. It has been established that to achieve uniform
elasticity by changing the opening angle, the
opening angle of the outer reinforcement of RMH
should be approximately 1,5 times less than the
opening angle of the inner one. This makes it
possible to reduce the width of the outer reinforcement
of RMH by 25 %, however, this raises the problem
of strength and rigidity of the outer edges of the
intermediate reinforcement.

5. It has been established that equal elasticity of
the hinge bushings can be achieved due to their
different thickness, while to achieve the non-uniform
rigidity of the bushings within + 5 %, it is required
to ensure the deviation of the intermediate cage
diameter by less than+ 0,1 % during manufacturing
of the hinge.

6. The obtained research results prove the
practical possibility of creating an equally strong
(with equal bushing rigidity) spherical two-layer
RMH. The issue of searching for a compromise
design of RMH, acceptable from the point of view
of the loading of the intermediate holder and the
requirements for manufacturing accuracy, requires
further study.
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ABSTRACT

Transport policy includes various aspects of government
regulation of transport and related industries. Decision-making in
transport policy must consider a wide range of factors and evaluate
options for the consequences of adoption of certain decisions based
on various criteria, such as cost, environmental impact, and social
effects. Two widely used decision-making tools in transport policy
are multi-criteria decision analysis (MCDA) and cost-benefit analysis
(CBA).

The objective of the study was to select decision support
methods for transport policy that consider aspects other than
monetary or hardly formalised ones.
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As a practical experiment, the study selected and ranked projects
currently considered promising, per as they correspond to a given target
using T. Saaty’s analytic hierarchy process. Several criteria developed
within the framework of the study are proposed for the purpose of applied
assessment of the pool of projects and their prioritisation.

Application of such criteria and AHP allowed to develop a new
applied tool for evaluating projects for subsequent use in the system
of state administration of the transport industry. The study concludes
that although CBA and MCDA methods have their strengths and
weaknesses, the choice of method should depend on the specific
context of the project.
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INTRODUCTION

The main objective of transport policy is to
ensure safety, efficiency, accessibility, and
sustainability of transport systems, as well as to
promote economic growth, environmental
protection, and social justice.

Decision-making in transport policy involves
weighing the benefits of a project against the
associated costs, risks and environmental
impacts. There are various decision-making tools
to help policy makers make informed decisions:
the key ones comprise cost-benefit analysis
(CBA) and multi-criteria analysis (MCDA).

There are various systems for evaluating
transport infrastructure projects, however, in
most world countries, traditional cost-benefit
analysis (CBA) is carried out to one degree or
another [1-3].

This is the most common methodology used
to date to assess transport systems. The CBA
methodology is applied based on specific models
and provides decision-makers with a monetary
estimate of project feasibility. Socio-economic
analysis in this regard is further development of
the traditional CBA, which is the monetary
expression of social effects («benefits») by
transforming social goals into financial indicators
of benefits [4].

In recent years, scientific literature and
government regulations in Western countries
have increasingly concluded that, in addition to
the social costs and benefits associated with
transport, other impacts that are more difficult to
express in terms of monetary effects should also
influence the decision-making process. It is
widely recognised that decisions regarding
infrastructure projects are often influenced by
other types of impacts besides monetary ones
[5; 6]. However, as a rule, strategic guidelines
are not formalised within the evaluation process;
various documents only propose to describe
individual priorities and take them into account
in the decision-making process.

This strategy can be implemented in public
transport planning institutions in various forms.
Accordingly, project evaluation methodologies
in various countries are evolving to better match
this trend [7].

Essentially, the CBA provides decision-
makers with a monetary estimate of the
profitability of project alternatives. However,
decision-makers often face difficulties in
finding the right balance between the scores
obtained as a result of the CBA and the scores

obtained as a result of analysing the opinions
of various stakeholders in the decision-making
process [8].

The objective of the study presented within
the framework of this work was to analyse the
possibility of evaluating development projects
in the transport industry through decision-making
systems alternative to the CBA.

As aresearch method, practical-experimental
selection of projects currently considered as
promising ones was followed by their subsequent
ranking per their compliance with their respective
targets using T. Saaty’s analytic hierarchy
process.

PROBLEM STATEMENT

There are several alternative methods that can
be used to estimate benefits and costs of different
transport alternatives. Most refer to cost-benefit
analysis (CBA) methods, which is an economic
evaluation method that compares the costs of
a project with its benefits. On the other hand,
multi-criteria decision analysis (MCDA) is also
used. This is a method that considers many
criteria when making decisions [9]. It involves
evaluating and comparing alternatives based on
a set of predetermined criteria.

Alternative methods of evaluating projects
through the prism of strategic goals are often
based on multi-criteria decision analysis
(MCDA), which in most cases can be combined
with CBA. Many researchers in several countries
and in Russia have already studied this issue
[10-12]. Summarising their works, it can be
concluded that MCDA improves quality of
decisions and enhances involvement of those
who make them into the analysis of the situation.

In this case, both methods either mixed
methods can be used within the comparison, for
example [13; 14]:

1. Life Cycle Cost Analysis (LCCA): LCCA
is a method for evaluating the total costs and
benefits of a transport project throughout its life
cycle, from construction to decommissioning.
LCCA can provide a more complete picture of
project’s costs and benefits than a CBA, which
typically only considers costs and benefits over
a relatively short period of time.

2. Cost Efficiency Analysis (CEA): CEA is

a method of evaluating costs and benefits of _

various alternatives based on the results achieved
rather than on the monetary value of those results.
CEA can be especially useful for evaluating
transport projects that have significant non-
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Pic. 1. Main methods of CBA and MCDA [developed by the author].

monetary benefits, such as improved air quality
or reduced traffic congestion.

3. Social Cost Benefit Analysis (SCBA):
SCBA is a method for assessing social costs and
benefits of transport projects. It can include
analysis of both monetary and non-monetary
impacts, such as impacts on community health
and well-being, as well as on local businesses.

At the same time, several methodologies are
used within the framework of MCDA [15; 16]:

1. Analytical Hierarchy Process (AHP).

2. Method of ordering preferences by
similarity to the ideal solution (TOPSIS).

3. ELimination Et Choix Traduisant la
REalité (Elimination and Choice Expressing
Reality, ELECTRE).

4. Simple additive weighting (SAW).

A brief description of the main methods of
MCDA can be presented as follows.

1. Analytical Hierarchy Process (AHP): AHP
is a structured multi-criteria decision-making
method that involves breaking down a complex
decision into smaller parts, creating a hierarchy
of decision criteria and alternatives, and then
evaluating the relative importance of each
criterion and the effectiveness of each alternative
with respect to each criterion. AHP uses pairwise
comparisons and mathematical algorithms to
calculate the final score for each alternative.

2. Method of ordering preferences by
similarity to the ideal solution (TOPSIS):
TOPSIS is a multi-criteria decision-making
method that involves creating a matrix of
alternatives and criteria, and then determining
the similarity of each alternative to the ideal
solution and the distance of each alternative to
the worst solution. TOPSIS uses a mathematical
formula to calculate a final score for each

alternative option based on its relative similarity
to the ideal solution.

3. Elimination and choice expressing reality
(ELECTRE): ELECTRE is a multi-criteria
decision-making method that involves creating
a set of criteria and then comparing each
alternative against each criterion. ELECTRE uses
mathematical algorithms to rank alternatives
based on how well they meet criteria. ELECTRE
also allows decision-makers to set thresholds for
each criterion, so alternatives that fall below the
threshold are excluded from consideration.

4. Simple additive weighting (SAW): SAW is
a multi-criteria decision-making method that
involves assigning weights to each criterion and
then evaluating each alternative against each
criterion. SAW calculates a final score for each
alternative by multiplying each criterion’s score
by its weight and summing the results. SAW is
easy to use and understand but it can be sensitive
to changes in criteria weights.

Each of these alternative methods has its own
strengths and weaknesses, and the most
appropriate method will depend on the specific
decision-making problem, available data and
information, as well as on transport policy goals
and objectives. By using a combination of
methods, a completer and more reliable estimate
of costs and benefits of various transport
alternatives can be obtained.

It is important to note that MCDA methods
are often more complex and allow for a more
holistic evaluation of projects, while cost-benefit
methods are more focused on financial feasibility.

Unfortunately, the results of the analysis
when applying MCDA are largely dependent on
the opinion of experts and therefore seem less
objective than in case of the cost-benefit analysis
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(CBA) either of cost efficiency analysis. The
algorithm of MCDA method is as follows:

1) Scenarios for achieving the goals of
regulatory impact are developed.

2) Criteria for achieving the goals and
objectives of regulation are selected
(a prerequisite is that the criteria must be
measurable).

3) Depending on the importance of the goals
of regulation, each criterion is assigned a certain
weight (usually from 0 to 1).

4) For each scenario, an assessment is carried
out for each of the criteria on a certain scorecard
(usually from 0 to 100 points).

5) Scores for each scenario are summed up,
considering weights of criteria.

6) An optimal scenario is selected.

Atall stages of MCDA, especially at the third
and fourth, an expert group is actively involved
in the analysis, the members of which have
sufficient qualifications and experience in the
field of regulation. Despite some subjectivity of
the results of MCDA, this method can be
successfully applied with a limited number of
monetised consequences of the regulatory
impact.

Despite the fact that the practices of using
MCDA for project evaluation are widespread
globally, today, this process is not an integral part
of the infrastructure project evaluation scheme.
In countries with developed CBA evaluation
institutions (e.g., Sweden and Denmark [17]),
the methodology is only being explored as
a probable decision-making support tool due to
its reliance on subjective qualitative input [18].

RESULTS
Decision-Making Model Based on MCDA.
Theoretical Part

To determine the priorities of state policy,
expressed in implementation of practical
measures, it is possible to apply the adapted
method of analytical hierarchy process
(hereinafter — AHP), which was proposed in the
late 1970s by American mathematician Thomas
L. Saaty [19].

The method consists in decomposing the
problem into simpler component parts and step
by step prioritisation using pairwise comparisons.

The application of this method for formation
of rational decisions in the field of transport policy
is determined by unformalised principles of state
priorities in the field of transport development
projects, technological platforms and other large-

scale elements used in implementation of transport
policy, for example, the principles of geopolitics,
technological sovereignty, etc.

The difficulties in formation of transport
policy are associated not only with the magnitude
of decisions, but also with diversity of the
consequences of their implementation and, as
a result, with several criteria, not all of which
may have quantitative values.

A number of principles for development of
projects have been declared within the framework
of the Transport Strategy of the Russian
Federation?® regarding thus the implementation
of the country’s transport policy. They can be
conditionally grouped as follows:

1) Development of infrastructure for cargo
traffic.

2) Increasing the population mobility.

3) Ensuring technological sovereignty.

4) Compliance with the principles of ESG
(environmental principle).

5) Increasing the accessibility of remote
areas.

These principles and their applicability differ
significantly depending on the cases of specific
projects, so traditional decision support methods,
as in case of individual investment projects [20],
cannot be applied. In the framework of this study,
for the purpose of applied assessment of the pool
of projects and their prioritisation based on the
adapted methodology of T. Saaty, we will
supplement the existing set of criteria form our
own one (Table 1).

In the AHP method by T. Saaty, elements of
the same levels must be comparable with each
other in terms of the possibility of setting
priorities. The criteria for all levels of the
hierarchy in the analytical hierarchy process must
have a common direction, either positive or
negative.

Depending on the global goal, the significance
of the vectors will change.

For example, if the priority is development
of transportation with friendly countries, then the
focus of development will shift in favour of
criterion 4 (geopolitical effects). With priority in
the social aspect the focus will shift in favour of
criterion 5 (population mobility).

! Transport strategy of the Russian Federation until 2030 with
a forecast for the period until 2035. Approved by the Decree
of the Government of the Russian Federation dated November
27, 2021, No. 3363-r. [Electronic resource]: http://static.
government.ru/media/files/7enYF2uLSkFZ1IOOpQhL10nU
T91RjCbeR.pdf. Last accessed 05.12.2022.
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Table 1
Prioritisation criteria for evaluating a project pool [developed by the author]
No. | Criterion Description
1. Resource intensity | The need for financial, personnel, land and other resources, incl. from related industries
5 Monetary cost- The result of assessment according to the cost-benefit analysis method (for the purposes of
) benefit ratio this study, the assumption of a ready-made assessment was taken)

Contrlbut{on to Factors that contribute the most in terms of the development potential of the national own

3. technological . . .
. industrial base and intellectual developments

sovereignty

Geopolitical Factors that ensure that both positive and negative foreign policy impacts on the direction
4. P of cargo flows and the distribution of demand for transport services are considered, and, if

effects - . ;

necessary, the levelling of negative consequences (for example, of sanctions)

Impact on
S. population Factors affecting transport mobility of the population, its ability to travel

mobility
6. ir;;;rc?nmental Impact on the environment, considering the geography of the project

Thus, to determine specific steps (alternatives),
it is necessary to propose a methodology for
selecting projects at the decision-making stage
(without assessing socio-economic effects) in the
context of choosing a global goal and priorities
(vectors) for its implementation.

For the purposes of the study, we will propose
a goal «Development of the transport system in
the interests of an independent economy and
citizens of the country» and try to determine the
distribution of alternatives in favour of which the
choice is shifted with such a goal setting.

Decision-Making Model Based on MCDA.
Practical Part

As alternatives for consideration as an
example of the application of this approach, we
can take 4 real promising mega-projects (Pic. 2)2

1. Dzhubga—Sochi highway is a complex
project for construction of the «Southern
Cluster» with a length of 152,5 km, including
bypasses of Sochi, Adler microdistrict, the city
of Tuapse, the township of Lazarevskoye. It also
provides for construction of a completely new
route from the town of Goryachiy Klyuch to the
village of Agoy. The cost is estimated at over
2,4 trillion rubles?®.

2 Estimation of the cost of project implementation has been
carried out based on the analysis of open accessed media
news, is indicative and used exclusively for illustration
of fundamental possibility to build a model. Below are
individual references to sources.

3 Ryzhkova, E. Dead end path to the sea. The cost of
Dzhubga—Sochi highway was estimated at 2,4 trillion rubles
[Tupikoviy put k moryu. Stoimost trassy Dzhubga—Sochi
otseniliv 2,4 trin rublei]. Kommersant (Krasnodar), No. 189,
15.10.2020. [Electronic resource]: https://www.kommersant.
ru/doc/4531055. Last accessed 10.02.2023.

2. The project of a railway connection from
Derbent (Samur) to the port of Bandar Abbas
through the territory of Azerbaijan and Iran. The
project supposes joint construction or
reconstruction of a broad-gauge railway with
a length of over 1,5 thousand km. The cost of its
implementation on Iranian territory only,
according to some expert estimates might be
evaluated at 2 trillion rubles*.

3. The Meridian highway is a project for
construction of a highway from the border with
Kazakhstan to the border with Belarus to organise
anew transit route from Asia to Europe. The cost
exceeds 0,6 trillion rubles®.

4. Project for construction of HSR Moscow—
St. Petersburg. The cost of the project is over
2 trillion rubles®.

4 See, e.g., Iran accelerates the construction of North—South
transport corridor [/ran uskoriaet stroitelstvo transportnogo
koridora Sever-Yug]. Zheleznye dorogi mira, 26.04.2022.
[Electronic resource]: https://zdmira.com/news/iran-
uskoryaet-stroitelstvo-transportnogo-koridora-sever-yug;
Gaiva, E. What will be the cost of North—South logistics
corridor [ Vo chto oboidetsia logisticheskyi corridor «North—
South»]. Rossiyskaya gazeta, 22.11.2022. [Electronic
resource]: https://rg.ru/2022/11/22/persidskie-motivy.html.
Last accessed 10.02.2023.

® Fedorova, N., Korenyako, A., Demchenko, N. Meridian
highway for P600 billion from China to Europe will be
redirected to the Caspian Sea [Trassu Meridian za P600
mlird iz Kitaya v Evropu perenapravyat k Kaspiyu]. RBC,
16.06.2022. [Electronic resource]: https://www.rbc.ru/
business/16/06/2022/62ab0a869a7947294b7ca718. Last
accessed 10.02.2023.

6 Boiko, A., Volobuev, A., Grinkevich, D. The authorities
will refuse to finance HSR Moscow—St. Petersburg from
FNB. The project is again shelved [Viasti otkazhutsya
ot finansirovaniya VSM Moskva—Sankt-Peterburg iz
FNB. Proekt vnov otkladyvaetsya v dolgiy yashchik].
Vedomosti, 24.03.2022. [Electronic resource]: https://www.
vedomosti.ru/economics/articles/2022/03/24/915136-vlasti-
finansirovaniya-vsm-moskva. Last accessed 10.02.2023.
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Goal

Transport system development in the interests of an independent economy and citizens

NS

Highway Dzhubga—Sochi Derbent—Bender-Abbas

Criteria
Contribution to - Impact on .
eoute | Monesyeost | Soomologca | SO | poputon | Eonmene
y sovereignty mobility P
Alternatives
Railway project HSR Moscow—

Meridian highway St. Petersburg

Pic. 2. The logics of the decision-making model using specific examples [developed by the author].

To set the priorities of the criteria, to obtain
estimates for alternative solutions, matrices of
pairwise comparisons 4 = || aij || are built. The
element a; of the matrix of paired comparisons
is the result of measuring the degree of preference
of the alternative 4, in relation to the alternative
A4; on the fundamental scale.

The criteria scale is a numerical series from
1 to 9 with three main points:

1 — equivalence (equal value)...;

S5 — strong superiority...;

9 — the great superiority.

Intermediate points 2—4, 6—8 are used for
refinement within the scale.

With the help of a matrix of pairwise
comparisons, the expert method helped to
determine the weights of the criteria based on
available data on the projects under consideration,
including their cost (Table 2).

The method of expert evaluation within the
framework of a given goal has shown that the
criterion of geopolitics has been a key one.

Considering the given weights, based on the
results of assessment, a whole range of
alternatives was formed (Table 3).

According to the criterion «Resource
intensity», the best project is Meridian highway
due to the low cost of implementation compared
to other projects.

According to the criterion «Monetary cost-
benefit ratio», the best project is HSR Moscow—
St. Petersburg since it implies a high level of
socioeconomic benefits due to agglomeration
effects [21].

According to the criterion «Contribution to
technological sovereignty», the best project is
HSR Moscow—St. Petersburg since it involves
construction of high-speed rolling stock and
production localisation in the Russian
Federation.

According to the criterion «Geopolitical
effects», the best project is Derbent—Bender-
Abbas railway since it ensures opening of a new
railway corridor to the Persian Gulf, ensuring
seamless transportation of Russian goods and the

Table 2
Result of pairwise comparisons and criteria
weighting [developed by the author]

Criterion Priority
Resource intensity 0,0401
Monetary cost-benefit ratio 0,1520
Contribution to technological sovereignty | 0,2497
Geopolitical effects 0,4186
Impact on population mobility 0,0841
Environmental impact 0,0554
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Table 3
The result of pairwise comparisons and weighting of projects
[developed by the author]
z
g % = =
E 8e | 88| 3 §
3 2 & ERE | £ 58, | £
2 5 £ & 29D S @ 583 S 3
= > 2% E <5 oH == o= &
2 3 3 g 59 2 8 2 = a9 =
& & 2 S S% ER2E g g
Highway Dzhubga—Sochi 0,0578 0,2779 0,1275 0,0570 0,2304 0,0474
Railway project Derbent-Bender- 01359 00861  [00997 [07339  [00308 | 0.2335
Abbas
Meridian highway 0,6850 0,1099 0,0684 0,1571 0,1358 0,1043
HSR Moscow-St. Petersburg 0,1213 0,5261 0,7044 0,0521 0,6030 0,6147
Table 4 the railway project to the Persian Gulf — in terms

The result of pairwise comparisons and
weighting of projects with AHP
[developed by the author]

Alternative Priority
Highway Dzhubga—Sochi 0,1223
Railway project 0,3662
Derbent—Bender-Abbas

Meridian highway 0,1443
HSR Moscow—St. Petersburg 0,3673

import of necessary goods into the Russian
Federation.

According to the criterion «Impact on
population mobility», the best project is HSR
Moscow—St. Petersburg since it significantly
affects the mobility of two largest agglomerations
of the country with a total population of over 23
million people.

According to the criterion «Environmental
impacty», the best project is HSR Moscow—
St. Petersburg since it allows more people to
switch to a more environmentally friendly
railway compared to road and air transport.

The results of matrices’ pairwise comparisons
are presented in Table 4.

HSR Moscow—St. Petersburg became the best
alternative within the framework of the declared
goal, while the gap with the project for
construction of a railway to the Persian Gulf is
minimal.

Both projects in the best way correspond to
the dual goal «Development of the transport
system in the interests of an independent economy
and citizens of the countryy: the HSR project—in
terms of ensuring technological sovereignty,
ecology and increasing the mobility of citizens,

of ensuring geopolitical long-term tasks.

By clarifying the goal — for example, by
shifting the weight of the criteria towards
a purely geopolitical component, the project of
the railway to Bender Abbas would become the
winner of the selection according to the presented
model. And vice versa, if the weight of «social»
indicators increases with a shift in priorities in
favour of improving the quality of passenger
services in the country, the superiority of high-
speed rail would be significant.

CONCLUSIONS

Within the framework of the study, various
decision support methods were considered within
the framework of CBA and MCDA systems. The
possibility of using AHP on a specific example
was analysed.

Through the formalisation of selection
criteria within the declared goal, it was possible
to prove applicability of the adapted method of
analytical hierarchy process for the purposes of
determining transport policy priorities.

Summing up the comparison of project
evaluation methods, it should be noted that CBA
provides for strict evaluation procedures, while
MCDA methods are based on peer review and
less formalised criteria, which gives analysts
a relatively greater degree of freedom in the
evaluation when using MCDA.

At the same time, it seems that, as indicated
in the initial hypothesis of the study, the choice
of specific project evaluation tools should be
based on the specifics of a particular project, as
well as of its alternatives. Obviously, the attention
should also be paid to the factors of availability
of objective tools of project analysis, including
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such instrument as the transport and economic
balance [22].

The combination of various project evaluation
methods along with a clear goal-setting and
formation of administrative procedures for
ranking promising transport infrastructure
development projects, are key factors for
improving quality of transport policy
implementation.

REFERENCES

1. Browne, D., Ryan, L. Comparative analysis of
evaluation techniques for transport policies. Environmental
Impact Assessment Review, 2011, Vol. 31 (3), pp. 226-233.
DOI: https://doi.org/10.1016/j.eiar.2010.11.001.

2. Ledney, A. Yu. The methods of economic efficiency
evaluation of transport infrastructure projects. Ekonomika
zheleznykh dorog, 2019, Iss. 9, pp. 14-24. [Electronic
resource]: https://www.elibrary.ru/item.asp?id=39554648.
Last accessed 10.02.2023.

3. Medvedev, P. V. The assessment of the public
effectiveness of transport infrastructure projects on the basis
of «cost-benefity analysis. Vestnik universiteta, 2015, Iss. 10,
pp. 125-131. [Electronic resource]: https://www.elibrary.ru/
item.asp?id=24895593. Last accessed 10.02.2023.

4. Vickerman, R. Beyond cost-benefit analysis: the
search for a comprehensive evaluation of transport
investment. Research in Transportation Economics, 2017,
Vol. 63, pp. 5-12. DOI: https://doi.org/10.1016/j.
retrec.2017.04.003.

5. Mackie, P., Worsley, T., Eliasson, J. Transport
appraisal revisited. Research in Transportation Economics,
2014, Vol. 47 (1), pp. 3—18. DOL: https://doi.org/10.1016/j.
retrec.2014.09.013.

6. Barfod, M. B., Salling, K. B. Anew composite decision
support framework for strategic and sustainable transport
appraisals. Transportation Research. Part A: Policy &
Practice, 2015, Vol. 72, pp. 1-15. DOI: https://doi.org/
10.1016/j.tra.2014.12.001.

7. Barfod, M. B. Supporting sustainable transport
appraisals using stakeholder involvement and MCDA.
Transport, 2018, Vol. 33 (4), pp. 1052—1066. DOL: https://doi.
org/10.3846/transport.2018.6596.

8. Beukers, E., Bertolini, L., Te Brommelstroet, M. Why
Cost Benefit Analysis is perceived as a problematic tool for
assessment of transport plans: a process perspective.
Transportation Research Part A: Policy and Practice, 2021,
Vol. 46 (1), pp. 68-78. DOLI: https://doi.org/10.1016/j.
tra.2011.09.004.

9. Macharis, C., Bernardini, A. Reviewing the use of
multi-criteria analysis for the evaluation of transport projects:
Time for a multi-actor approach. Transport Policy, 2015,
Vol. 37, pp. 177-186. DOI: https://doi.org/10.1016/j.
tranpol.2014.11.002.

10. Nalmpantis, D., Roukouni, A., Genitsaris, E. [ef al].
Evaluation of innovative ideas for Public Transport proposed
by citizens using Multi-Criteria Decision Analysis (MCDA).
European Transport Research Review, 2019, Vol. 11, 22.
DOIL: https://doi.org/10.1186/s12544-019-0356-6.

11. Gulakova, O. I. Theoretical and methodological basis
of measuring of the public effect of infrastructure projects.

Vestnik Novosibirskogo gosudarstvennogo universiteta.
Seriya: Sotsialno-ekonomicheskie nauki, 2012, Vol. 12, Iss. 4,
pp. 146-157. [Electronic resource]: https://woeam.elpub.ru/
jour/article/view/531?locale=en_US. Last accessed
10.02.2023.

12. Mardani, A., Jusoh, A., Md. Nor, K., Khalifah, Z.,
Zakwan, N., Valipour, A. Multiple criteria decision-making
techniques and their applications. — A review of the literature
from 2000 to 2014. Economic Research — Ekonomska
Istrazivanja, 2015, Vol. 28 (1), pp. 516-571. DOI: https://doi.
org/10.1080/1331677X.2015.1075139.

13. Rosik, P., Wojcik, J. Transport Infrastructure and
Regional Development: A Survey of Literature on Wider
Economic and Spatial Impacts. Sustainability, 2023,
Vol. 15 (1), p. 548. DOL: https://doi.org/10.3390/su15010548.

14. Glushchenko, K. P. Assessment of social efficiency
of investment projects. Vestnik NGUEU, 2019, Vol. 3,
pp. 10-27. DOI: https://doi.org/10.34020/2073-6495-2019-
3-010-027.

15. Brucker, K. De, Macharis, C., Verbeke, A. Multi-
criteria analysis in transport project evaluation: an
institutional approach. European Transport — Trasporti
Europei, 2011, Vol. 47, pp. 3-24. [Electronic resource]:
https://www.researchgate.net/profile/Cathy-Macharis/
publication/227580366_Multi-criteria_analysis_in_
transport_project _evaluation_An_institutional approach/
links/0912£5135£fd730664000000/Multi-criteria-analysis-
in-transport-project-evaluation-An-institutional-approach.
pdf. Last accessed 10.02.2023.

16. Multi-criteria decision analysis for use in transport
decision making. 2™ ed. Eds.: Barfod, M. B., Leleur, S.
Compendiuny/lecture notes, DTU Transport, 2014. [Electronic
resource]: https://orbit.dtu.dk/en/publications/multi-criteria-
decision-analysis-for-use-in-transport-decision-ma. Last
accessed 10.02.2023.

17. Salling, K. B., Barfod, M. B., Ridley Pryn, M.,
Leleur, S. Flexible decision support for sustainable
development: the SUSTAIN framework model. European
Journal of Transport and Infrastructure Research, 2018,
Vol. 18 (3). DOL: https://doi.org/10.18757/ejtir.2018.18.3.3242.

18. Turskis, Z., Zavadskas, E. K. Multiple criteria
decision making (MCDM) methods in economics: An
overview. Technological and Economic Development of
Economy, 2011, Vol. 2, pp. 397-427. DOI: https://doi.org/10.
3846/20294913.2011.593291.

19. Saaty, T. L. The Analytic Hierarchy Process. New
York: McGraw-Hill, 1980, 287 p. Internet Archive:
analytichierarch0000saat. ISBN 100070543712.

20. Efimova, O. V., Khomutov, A. S. Criteria for
effectiveness of managerial decision-making using business
simulation. In: Trends of economic development of the
transport complex of Russia: foresight, forecasts and
strategies, April 21, 2021. Moscow, Infra-M publ., 2021,
pp. 301-303. ISBN 978-5-16-017171-5.

21. Romanov, A. S., Lyakina, M. A. The formation
mechanism of external effects of improving transport
accessibility caused by high-speed rail development. Network
electronic journal Transportation systems and technology,
2020, Vol. 6, Iss. 4, pp. 127-142. DOI: https://doi.
org/10.17816/transsyst202064127-142.

22. Efimova, O. V., Baboshin, E. B. Transformation of
the methodology for the formation of transport and economic
balance. Ekonomika zheleznykh dorog, 2022, Iss. 6, pp. 29—
38. [Electronic resource]: https://rucont.ru/efd/746322
[limited access]. [ ]

Information about the author:

Karlov, Artur V., Junior Researcher at Russian University of Transport, Moscow, Russia, info@rut-mit.ru.

Article received 10.02.2023, approved 13.03.2023, accepted 15.03.2023.

® World of Transport and Transportation, 2023, Vol. 21, Iss. 1 (104), pp. 172-179

Karlov, Artur V. Decision-Making Methods in Transport Policy: a Multi-Criteria Approach




MANAGEMEN T, CONTROL AND ECONOMICS

KORIGINAL ARTICLE

DOI: https://doi.org/10.30932/1992-3252-2023-21-1-5

World of Transport and Transportation, 2023,
Vol. 21, Iss. 1, (104), pp. 180187

Trends in Development of Chinese-Russian
Relations in the Field of Railway Transport

Teng Zhang

P4 tengteng@yandex.ru.

Teng ZHANG

ABSTRACT

The article analyses the nature of transport relations between Russia
and China in order to identify the main trends and forecasts regarding
development of cooperation between the two countries in this area.

A brief excursion into the history of interaction of partners
includes the retrospective of construction of mainlines that served
to increase the efficiency of transportation.

The emphasis in the analysis of prospects is on improvement
of transit routes within the framework of «One Belt One Road» and
«Eastern Polygon» projects. Information is provided on construction
of new and modernisation of existing railway lines with involvement
of Chinese and Russian investment, including a bridge over the Amur
River, the Kerak tunnel, and development of transit transportation
through Kazakhstan and Mongolia. The role of transportation for
effective cooperation in the energy field is emphasised.

China Railway First Survey and Design Institute Group CO., Ltd. (CRCC)), Xi’an,
Shaanxi Province, People’s Republic of China.

The article considers two types of transportation - freight and
passenger. In both cases, there is a steady increase in interaction,
since in case of cargo transportation, the partnership has
a beneficial effect on energy integration, while the efficiency of
passenger logistics is determined by the railway connection
between the cities of Russia and China.

The cooperation of Russian and Chinese companies in the
field of advanced technologies and investments in the field of high-
speed rail transport is noted.

The conclusion is made about the mutually beneficial nature
and prospects of strengthening cooperation in the field of railway
transport, its role in development of the region and transport
infrastructure, as well as in increasing the volume of cargo and
passenger transportation.
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INTRODUCTION

Despite the fact that in the history of relations
between China and Russia there have been
different periods, both of rise and fall, in 21
century they are definitely experiencing the best
stage in their history. And in this regard,
understanding history is key in predicting further
ways of interaction.

Due to the location of economic and political
centres of Russia and China at a considerable
geographical distance from each other, relations
in the field of transport are key in bilateral and
multilateral partnership. Land arteries not only
played a key role at the dawn of emergence of
logistical ties, but also served as the basis for
formation of a new paradigm of economic stability
and security in the region.

If we turn to the stage of the birth of railway
communication between countries, then at the
beginning of 19 century, the Russian Empire, in
order to strengthen its influence in the region,
began the construction of «Great Siberian Way» —
the Trans-Siberian Railway. At that time, cargo
and passenger transportation was carried out
through the territory of China — the country was
an important transit point on the way from Europe
to East Asia and back.

At the turn of 19" and 20" centuries, the
construction of the Chinese Eastern Railway
(CER) served as an incentive for development of
Manchuria region, where, for example, in addition
to infrastructure construction, the city of Harbin
was founded. During the Soviet Union, cooperation
between Russia and China in the field of railway
transport was strengthened. New transport arteries
were built. The CER was developed and
transformed into the Changchun—Harbin Mainline,
which shortened the distance between Eastern
Siberia and Northeast China.

Currently, the countries are actively developing
cooperation in the field of railway transport, which
is reflected in implementation of major projects
that contribute to development of railway
infrastructure and creation of efficient transit
routes between partners. In this regard, it is
relevant to consider the main initiatives within
which logistics projects are being implemented.

The objective of this article is a detailed
analysis of cooperation between China and Russia
in the field of railway logistics. Platforms for both
bilateral and multilateral cooperation are
considered, the main initiatives within the
framework of which certain logistics projects are
being implemented, forecasts are proposed

regarding the directions for development of
railway transport in the context of large-scale
geopolitical shifts and new global challenges.
Methods of economic analysis, content analysis
of scientific publications, co-logical method were
used.

RESULTS

There are several mega-projects aimed at
deepening Russian-Chinese cooperation in the
field of transport, including on issues of
infrastructural development.

The One Belt One Road Initiative!, proposed
by China in 2013 to strengthen economic ties and
cooperation between China and the countries of
Eurasia (various aspects of the initiative are
analysed, for example, in [ 1-3] and other sources),
is considered as a large geo-economic infrastructure
project in which Russia and China act in tandem.
One of the key components of «Silk Road of 21
century» is development of railway transport.
Active work is underway to modernise and build
new railway lines that link countries and provide
transit routes for goods from China to Europe and
back. Besides, China is actively investing in
development of transport infrastructure in Russia,
contributing to emergence of railways, ports and
logistics hubs.

The development of Russian-Chinese relations
plays an important role in implementation of
apolicy that can be called a «turn to the East» and
which was proposed by Russia in the early 2010s.
This initiative is seen as a response to the increased
risks caused by the unfriendly policies of European
partners towards Russia. The policy is not only
aimed at reducing dependence on European
countries, but also at strengthening Russia’s
cooperation with Asian and Pacific countries,
including China. China acts as a key partner of
Russia within the framework of this policy. Both
countries adhere to the principles of multipolarity,
justice and mutually beneficial cooperation,
implementing them through active cooperation in
various sectors.

As part of these projects, Russia and China are
actively developing bilateral transport links and
logistics infrastructure, which includes
construction of new railway lines, development
of ports, modernisation of transport routes and
creation of transit corridors for freight and

! Belt and Road Initiative. The World Bank. [Electronic
resource]: https://www.worldbank.org/en/topic/regional-
integration/brief/belt-and-road-initiative. Last accessed
20.02.2023.
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passenger transport. The development of
transportation routes makes it possible to facilitate
trade between countries and mutual investment
and provides more efficient transport links.

So, in 2022, the construction of a railway
bridge across the Amur River was completed. The
project was implemented within the framework
of an intergovernmental agreement through the
Russian-Chinese Investment Fund, the main
shareholders of the project were also JSC Russian
Railways and VEB.DV (56,25 %, 25 % and
18,75 %, respectively). The total amount of
investments exceeded 10 billion rubles.
Additionally, siding rail tracks were built in the
Jewish Autonomous District?. The maximum
capacity of the railway artery is up to 24 million
tons of cargo per year in both directions®*.

In general, development of Russian-Chinese
relations contributes to strengthening the economic
and political cooperation of the entire Eurasian
region, to creation of the sustainable and mutually
beneficial partnership to ensure peace, stability
and prosperity.In the context of cooperation
between Russia and China in the field of transport,
it is worth highlighting two main types of railway
transportation: freight and passenger. Key
prospects for interaction in operation and
construction of railways include various aspects.

Freight Transportation

Traditionally, the sphere of cargo transportation
occupies a prominent place in relations between
Russia and China. The development of routes and
transit corridors between two countries provides
opportunities not only for more efficient delivery
of goods, but also strengthens the comprehensive
partnership between two countries. The economic
power of China makes it one of the largest
consumers of energy resources, and Russia has

2 Russia opens first cross-border railway bridge to China
[V Rossii otkryli pervyi transgranichnyi zheleznodorozhnyi
most v Kitai]. [In Russian]. IA «RIA Novosti», 27.04.2022.
[Electronic resource]: https://company.rzd.ru/ru/9401/
page/783147id=202297. Last accessed 20.02.2023.

3 Potaeva, K. On the Amur the largest long-term construction
is completed [Na Amure zavershili samyi masshtabnui
dolgostroy]. [In Russian]. «Vedomosti». [Electronic
resource]: https://www.vedomosti.ru/business/articles/
2022/04/27/920079-na-amure-zavershili. Last accessed
20.02.2023.

4 ERAI — Eurasian Rail Index Alliance. Review. November
2022. Euroasian railway route: prospects for expanding
exports from Russia to China. [Electronic resource]:
https://index1520.com/upload/medialibrary/c7e/ijppl258g
hzgmnkjwd16gntfOqbrnjii/221218_OTLK_Rus.pdf. Last
accessed 20.02.2023.

huge reserves of them. This interdependence
determines the availability of long-term contracts
for supply of energy resources: coal, oil and gas.
The export of Russian energy resources to China
and the import of Chinese goods to Russia by rail
have great potential for further development.
Countries continue to develop rail infrastructure
to improve cargo transportation. Joint operation,
upgrading, modernisation and construction of new
railway lines help to reduce time and cost of
delivering goods between two partners, which
stimulates mutual economic growth, and also
helps to reduce the risks of disruptions in supply
chains.

Russia is one of the world’s largest producers
and exporters of coal. China is also one of the
largest consumers of this energy resource.
Between two countries, there is an active flow of
this resource with railway transportation. Coal is
delivered from Russian regions, Kuzbass and
Transbaikalia, to Chinese ports and energy
enterprises. In addition to coal and ore, other
resources are also transported between Russia and
China, such as timber and oil. Russian timber is
exported for use in construction and manufacturing,
while oil is supplied to companies to meet energy
demand. Transportation of energy resources
between Russia and China is an important
component of trade and economic cooperation
between the countries. Railways play a significant
role in ensuring reliable and efficient delivery of
goods, which has a positive impact on economic
integration and development in the region.

Since the end of the Covid-19 pandemic, there
have been significant changes in global logistics
and transport. It is worth noting a sharp increase
in the flow of goods from China to Russia after
recession of the pandemic period. This
phenomenon can be explained by the increased
demand for multimodal transportation, which
includes railway, road and sea routes.

Growth in the frequency of departure of
container trains and the volume of transportation
on routes for the period 2011-2016 was analysed
by the authors of the report [9].

Growth continued in subsequent years.
According to JSC IC RZD-Invest®, in 2020 it
even exceeded the volumes predicted by the

°® Dynamics of railway container transportation of the
countries of space 1520 on the routes China—Europe—China,
thousand TEU. Analytics of JSC RZD-Invest specially for
the forum PRO//MOTION.1520. [Electronic resource]:
https://gudok.ru/Aranutuka_Mexnynaponseie TpancropT-
ueleKopunoper PXKJI-MuBect.pdf. Last accessed 21.02.2023.
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Pic. 1. Data on volume of container transportation and number of train departures on the route China-Europe-China [9].

authors (Pic. 1 [9]) and reached 550,8 thousand
TEU (Pic. 2).

Supply chain disruptions caused by the
Covid-19 pandemic have forced countries to
intensify development of transport infrastructure.
There is also a tendency to diversify the
directions of new transport routes. Thus, as part
of One Belt, One Road initiative, several
transport corridors are being built.

The cumulative result of this interaction is
that, according to JSC Russian Railways, 2022
was a record year in terms of railway
transportation, and in the first months of 2023,
the volume transported towards Chins increased
by an additional 85 % compared to the same
period last year. Thus, in 2022, it was possible
to achieve a volume of 123 million tons of cargo,
and in January—February 2023-26,9 million
tons®. If the current pace is maintained, the
volume can reach up to 160 million tons.

Speaking about the prospects for development
of this sector, it is worth mentioning the
importance of not only the direct cross-border
transportation between Russia and China,
including reconstruction and construction of
additional new railway checkpoints on the border
between Russia and China (for example,

6 Russian Railways recorded an increase in cargo transportation
between Russia and China by 85 % since the beginning of
the year [in Russian]. IA Prime. [Electronic resource]:
https://company.rzd.ru/ru/9401/page/783147id=208617. Last
accessed 21.03.2023.

Zabaikalsk”), but also interaction through the
transit corridors of Mongolia and Kazakhstan.
For example, construction of a third checkpoint
on the China-Kazakhstan border with the
adjoining Ayagoz—Bakhty railway line®.

Passenger Transportation

There is an active development in this area
of cooperation between Russia and China since
passenger trains connect the cities of both
countries and provide comfortable and convenient
movement of people. Strengthening partnerships
in this area provides more opportunities for
development of tourism and international
transportation. As part of construction of new
railway lines and modernisation of existing
routes, Russia and China continue to improve the
infrastructure for passenger transportation
logistics, which includes development of new
high-speed railway projects, improving comfort
and safety conditions for passengers. The
prospects for cooperation in operation and
construction of railways between Russia and
China in cargo and passenger transportation
promise further development of transport

" The largest railway checkpoint on the border with China
was opened in Zabaikalsk after reconstruction [in Russian].
[Electronic resource]: https://mintrans.gov.ru/press-center/
news/10223. Last accessed 20.02.2023.

8 Russian Railways are considering creation of new
checkpoints on the border with China [in Russian].
«Interfax». [Electronic resource]: https://www.interfax.ru/
russia/874657. Last accessed 21.02.2023.
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Pic. 2. Dynamics of railway container transportation of the countries of space 1520 on the routes China-Europe-China, thousand TEU".
Source: data of the Organization for Cooperation between Railways, analysis by RZD-Invest JSC.

cooperation, facilitating transit and increasing
the efficiency of movement of passengers and
goods between the two countries.

The Covid-19 pandemic has made some
adjustments to the dynamics of development of
railway transport. The implementation of the
«zero tolerance» policy as a restrictive
epidemiological measure has somewhat slowed
down the pace of China’s economic development.
The closure of borders also affected the volume
of passenger and freight transportation, caused
its decrease. For example, due to the presence of
restrictive measures, the bridge across the Amur
River was opened only in 2022, although its
construction was completed in 2019.

Multilateral Cooperation

Further conjugation of the efforts of Russia
and China is promising, in particular, in the field
of railway transport, in the format of international
organisations. The expansion of such a regional
organisation as the Shanghai Cooperation
Organisation is most noteworthy. The attraction
of new partners, such as Pakistan and Iran,
contributes to strengthening of Chinese-Russian
relations not only in a bilateral, but also in
a multilateral format. This is due to the increase
in the reputation of the organisation, the
ideological inspirers of which were, first of all,
Russia and China. This further strengthens the
economic and logistical security of the entire
region [10]. Cooperation in the field of transport
is not considered as a new phenomenon, joint
coordination in the field of infrastructure has
been stipulated by the SCO charter, which
determines the basis for the organisation’s
activities.

As part of the One Belt, One Road initiative,
China is actively participating in various
infrastructure projects not only in Russia, but
also in Mongolia and Uzbekistan, in order to
increase and stabilise the flow of goods from

China to Europe. These projects are carried out
to diversify sales markets and reduce risks, as
well as to develop transport corridors and
improve the efficiency of trade between China
and Europe. Some Chinese state-owned
corporations that are investing in infrastructure
projects in Mongolia and Uzbekistan are:

1. China Communications Construction
Company (CCCC): one of the largest Chinese
state-owned companies specialising in
infrastructure construction. CCCC is actively
involved in implementation of projects for
construction of railways, roads, bridges and ports
in Mongolia and Uzbekistan, which contribute
to development of transport links and an increase
in the flow of goods®.

2. China Railway Group Limited (CREC):
a leader in the construction industry in China,
specialising in construction and operation of
railways. The company takes part in projects for
construction and modernisation of railways in
Mongolia and Uzbekistan, including development
of a joint investment project for construction of
the transport corridor «China—Mongolia—
Russiay.

Financial and Monetary Settlements
in National Currencies between Russia
and China

New geopolitical realities dictate new trends
in logistics partnerships. The basis of the agenda
is implementation of the policy of financial and
monetary settlements in national currencies
[11-15].

The use of national currencies in transport
and logistics calculations and settlements not
only contributes to diversification of risks, but
also stimulates payment systems alternative to

® Top largest Chinese construction companies in Russia.
[Electronic resource]: https://raspp.ru/business_news/top-
chinese-construction-companies-in-russia/. Last accessed
20.02.2023.
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SWIFT. Mutual settlements between the
Russian Federation and the PRC in national
currencies have reached structurally new
levels. Thus, according to the Ministry of
Commerce of China, the volume of foreign
trade transactions of the PRC in yuan in 2022
increased by 37 % and reached $1,17 trillion,
or about 17 % of the total volume of foreign
trade transactions?. The Russian Federal
Customs Service reports that the foreign trade
turnover of the Russian Federation in 2022
amounted to $850,5 billion. According to
information of the Bank of Russia of March
2023, the share of yuan in external trade
settlements has grown from 0,5 to 16 %, and
the share of ruble from 12 to 34 %! Since
August 2022, Russia has been ranked 3™ in
terms of the use of yuan in cross-border trade*2.
Thus, strategic security is multiplied by
reducing risks caused by external factors.

Capacity Building and Optimisation
of the Use of Transport Infrastructure

The structurally established flow of
containerised cargo from China is unidirectional —
to Russia. To optimise cargo transportation, it is
worth paying attention to certain problems, first
of all, to the use of empty trains to send goods
from Russia. So far, the carrying capacity of the
Russian Railways network, in the opinion of the
author, is insufficient to send empty trains for
subsequent loading in those regions of Russia
that export ore and timber to China, which, in
turn, limits the possibility of increasing traffic
volumes and complicates the effective use of the
railway infrastructure. The same applies to the
loading of container trains.

However, the problem of reverse loading
should be solved within the framework of the
Eastern Polygon project. The current projects of
Russian Railways include completion of
modernisation of the Trans-Siberian and Baikal-
Amur railways. Due to comprehensive

0 The volume of yuan transactions in China’s cross-border
trade in 2022 increased by 37 %. ITAR-TASS. [Electronic
resource]: https://tass.ru/ekonomika/16783537. Last accessed
20.02.2023.

1 The share of yuan in the calculation of exports from Russia
in 2022 jumped from 0,5 % to 16 %. «Interfax». [Electronic
resource]: https://www.interfax.ru/business/890332. Last
accessed 09.03.2023.

12 Russia ranked third in the use of the yuan in international
settlements. RIA «Novosti». [Electronic resource]:
https://ria.ru/20220819/yuan-1810649090.html. Last
accessed 20.02.2023.

modernisation of two mainlines, the throughput
of the railway network should almost double,
from 75 to 180 million tons, transit container
traffic should grow by four times, and the time
of delivery of goods by rail will be significantly
reduced®.

The development of the «Eastern Polygon»
is underway as part of implementation of the
national project «Comprehensive Plan for
Modernisation and Expansion of the Trunk
Infrastructurey» (KPMI)*. The first achievement
of this project was opening of the Baikal Tunnel
of the East Siberian Railway in July 2021%. The
second stage of creation of the «Eastern Polygon»
should be completed in 2024 with the construction
of a new double-track Kerak tunnel on the
Kovali—Ulruchi section, which will increase the
speed of trains and capacity on the Trans-Baikal
section of the Trans-Siberian Railway. To
increase the transit capacity of the most important
hub at the Eastern range in Khabarovsk region,
the construction of a third track on Khabarovsk I—
Khabarovsk II section of the Far Eastern Railway
has begun. Its length will be 9,9 kilometers?®.

The development of transport infrastructure
within the framework of this project has the
following advantages:

1. Increasing the potential of transportation:
new opportunities for development of railway
and road transport between Russia and China,
reducing time and cost of delivering goods and
increasing cargo turnover and transportation
efficiency.

2. Initiatives to build joint container handling
centers will help simplify logistics processes,
speed up cargo operations and improve
coordination between Russian and Chinese
transport companies.

3. Promoting cooperation between Russia and
China in the economic sphere, developing trade,

18 Construction of 21% century. «Gudok».[Electronic resource]:
https://gudok.ru/newspaper/? ID=1622859&archive=
2022.12.22. Last accessed 20.02.2023.

14 Comprehensive plan for modernization and expansion of
the main infrastructure for the period up to 2024. Decree of
the Government of the Russian Federation of September
30, 2018 No. 2101-r. [Electronic resource]: http://static.
government.ru/media/files/MUNhgWFddP3UfFORJASDW
9VxP8zwcB4Y.pdf. Last accessed 20.02.2023.

15 New Baikal Tunnel opened at BAM. [Electronic resource]:
https://vszd.rzd.ru/ru/1900/page/104069?id=265010. Last
accessed 20.02.2023.

!¢ Eastern perspective. How the modernization of BAM and
Transsib will change life in Russia. [Electronic resource]:
https://company.rzd.ru/ru/9401/page/78314?id=202824. Last
accessed 20.02.2023.
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investment and tourism, strengthening ties
between the regions of two countries.

4. Creation of new jobs. The implementation
of the KPMI national project is part of a large
project «Decent, efficient work and successful
entrepreneurship»™.

Among other transport projects implemented
jointly by Russia and China, Moscow—Kazan
high-speed railway project stands out. It was
developed with participation of the leader in the
field of high-speed railway technologies — China
Railway Engineering Corporation'’. CREC is
actively involved in development, design and
construction of high-speed railways around the
world. This project involves construction of
a high-speed rail line between Moscow and
Kazan, which will significantly reduce travel
time and provide a more efficient connection
between two cities.

As part of the initiative to build high-speed
railways Moscow—Kazan and Moscow—
St. Petersburg (HSR «Moscow—St. Petersburg),
interest was expressed in implementation of this
project together with Chinese companies and the
possible attraction of financing 3. The main goal
is to create a modern high-speed rail link between
two major Russian cities, which will significantly
improve transport accessibility.

Given the extensive experience in construction
and operation of high-speed railways in China
[16], cooperation with Chinese companies
provides access to advanced technologies in the
field of high-speed rail transport.

High-speed rail projects involving Chinese
companies reflect the desire of Russia and China
to cooperate in development of transport
infrastructure and improved communication
between cities. This allows creation of modern
and efficient transport routes that contribute to
growth of the economy and increase the mobility
of people.

CONCLUSIONS

The prospects for development of Russian-
Chinese relations in the field of railway logistics
are encouraging. It is worth paying attention to
the following trends and forecasts:

7 China and Russia set up a working group on Moscow—
Kazan high-speed rail project. [Electronic resource]:
https://company.rzd.ru/ru/9401/page/78314?id=153444. Last
accessed 20.02.2023.

'8 Russia and China agreed to cooperate in the field of high-
speed rail. [Electronic resource]: https://company.rzd.ru/
ru/9401/page/783147id=122847. Last accessed 20.02.2023.

1. Increase in cargo traffic. Every year there is
an increase in container cargo transportation
between Russia and China. This is due to the
growth of economic cooperation, the increase in
trade turnover and the expansion of mutual
investment activity. The increase in containerised
cargo indicates the growing need for reliable and
efficient transport logistics between two countries.

This factor requires creation of additional
container terminals and infrastructure to ensure
efficient logistics processes.

To ensure more efficient transportation of
containerised cargo between Russia and China,
construction and modernisation of railway lines,
terminals and logistics centers is underway. An
example is the initiative put forward by the South
Ural Railway.

2. Use of national currencies. Russia and
China are working to strengthen the use of
national currencies in foreign trade, which
reduces dependence on the US dollar and
facilitates settlements between countries. The
transition to yuan contributes to simplification
and acceleration of financial transactions,
including in the field of container transportation.

One of the vectors is development of digital
currencies, which provide new opportunities for
safe and efficient financial transactions in the
field of international trade and transportation.
This could have a positive impact on container
transportation by providing more convenient and
transparent financial arrangements.

In general, further development of container
cargo transportation between Russia and China
is expected in the future due to the growth of
trade turnover, development of infrastructure,
strengthening of the use of national currencies
and the possible introduction of digital currencies.
These factors create a favourable environment
for further strengthening of cooperation in the
field of railway container transportation.

3. Increasing throughput. Countries
understand the importance of increasing the
capacity of railways to ensure efficient movement
of goods. Both countries are expected to invest
in upgrading and developing their rail networks
to increase capacity and facilitate transportation.

4. Growth of cooperation in the field of
railway infrastructure. The partners will
continue active interaction and cooperation in
harmonising plans and strategies for
development of railway logistics, which will
allow both countries to optimise the flow of
goods, coordinate infrastructure projects and
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reach agreements on customs procedures and
traffic regulation.

5. Collaboration on high-speed rail. A possible
area of joint work between Russia and China is
implementation of HSR projects. Chinese
companies, such as CREC, can actively
participate in design, construction and financing
of such projects, which will serve as a new stage
of cooperation and contribute to rapid and
efficient development of rail logistics between
two countries.

The development of interaction between two
countries in the field of railway logistics can be
attributed to a favourable area for further
cooperation, as the partners are making efforts
to increase cargo traffic, enhance capacity and
improve infrastructure. Another important factor
is that the mutual interests of two countries in
the energy sector, where Russia is a supplier and
China is an important consumer of raw materials,
can be useful to each other for development of
trade and economic cooperation. This aspect is
extremely important in view of the global change
in the political architecture.
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ABSTRACT

Managing a company’s sustainable development has an
impact not only on internal processes, but also on interaction with
suppliers and improvement of the system of responsible supply
chain management. In this regard, it becomes necessary for
transport companies as providers of logistics services to pay
attention to compliance with sustainability criteria so that
cooperation with them has a positive effect on the reputation and
positions in customer sustainability rankings. This paper examines
the criteria for evaluating the maturity of practices implemented by

environmental aspects, management.

World of Transport and Transportation, 2023,
Vol. 21, Iss. 1 (104), pp. 188-193

Assessment of Sustainable Development Aspects
in Transport Companies Activities

Philip I. Sukhov *,
Vera M. Zverkova *

-2 Russian University of Transport, Moscow, Russia.
042 vmzverkova@mail.ru.

a logistics service provider for large manufacturing companies in
relation to their environmental and social impact. The relevance of
the work lies in the need to create tools for assessing the level of
sustainable development of companies in the transport industry
and develop recommendations for industry-wide standards.

The results of the study might be of interest to managers and
specialists of logistics companies and employees of transport
universities in view of special importance of high-quality education
for achieving sustainable development goals.
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INTRODUCTION
Literature Review

The fundamental definition of sustainable
development is «development that meets the
needs of the present without compromising the
ability of future generations to meet their own
needs»!. The concept of sustainable
development provides for three interrelated
vectors of development: environmental, social,
and economic?.

Issues of the impact of organisations on the
environment, social sphere and economy
(ESG-factors) are becoming an integral part of
government policy and business standards. The
term «ESG-factors» (Environmental, Social
and Governance) appeared in 2004 in the
United Nations report entitled «Who Cares
Wins». Each of the directions cannot be
considered in isolation from the other two,
thus, the sustainable development model is
three-dimensional and assumes that the world
system must simultaneously develop in all
three directions.

Various areas of sustainable development
are considered in scientific papers: the impact
of innovations [1], the transition to a circular
economy [2], ESG-transformation of
companies in various sectors of the economy
[3-5]. The sustainable development of
transport companies is also in the focus of
attention of researchers [6], while this topic
can be considered also considering national
specifics.

RESULTS OF THE STUDY

At the end of 2022, the topic of sustainable
development remained in the focus of Russian
companies. According to experts, currently,
there is a change in the priorities of sustainable
development: while the environment is kept
on the main agenda, the role of social aspects
is increasing?.

! The 17 goals. Sustainable Development. [Electronic
resource]: https://sdgs.un.org/goals. Last accessed
06.01.2023.

2 GRI 101: Foundation 2016. [Electronic resource]: https://
www.globalreporting.org/media/wwvkhymd/gri-standards-
consolidated-2020.pdf?g=419257b1-08c5-497a-a7ad-fc7b8e
7445d3#page=4&zoom=100,0,0. Last accessed 06.01.2023.

% «A temporary rollback is possible»: how the «balance
of letters» has changed in ESG [Vosmozhen vremennyi
otkat: kak izmenilsia ballans bukv v ESG]. RBC. 2022.
24 October. [Electronic resource]: https://www.rbc.ru/
business/24/10/2022/6352e2649a7947086a3bca20?utm_
medium=share&utm_source=app_ios_reader&utm
campaign. Last accessed 11.12.2022.

The main guidelines for Russian companies
in matters of sustainable development are
international standards, state regulation and
expert estimates of consulting companies. Let’s
take a closer look at each source.

International Standards

Several large Russian companies are already
successfully integrating sustainable development
goals into their strategies. The awareness of the
importance of sustainable development by
Russian businesses was underlined by a 2019
PwC study, according to which 66 % of the
surveyed members of the Boards of Directors of
Russian companies believed that the overall
strategy of the company should be aligned with
sustainable development goals®. The national
network of the UN Global Compact Network,
the UN’s international business initiative, brings
together more than 50 Russian companies and
institutions operating in almost all regions of the
country, including such major global players as
Rosneft, Lukoil, RUSAL, Severstal, Norilsk
Nickel, Polymetal, RusHydro, AFK Sistema, JSC
Russian Railways, and others®. For example, JSC
Russian Railways contributes to achievement of
13 ofthe 17 UN Sustainable Development Goals
(Pic. 1).

To achieve sustainable development goals,
it is also important to focus on evaluation
criteria. They are formed by ranking agencies
based on information disclosure standards. The
most significant sustainable development
rankings are conducted by Sustainalytics,
MSCI, ISS, etc. In their assessments, they are
based on international reporting standards, for
example, the Global Reporting Initiative (GRI).
The key document of GRI — «Guidelines for
reporting in the field of sustainable development»
is structured in such a way that it is harmoniously
combined with other guidelines in the field of
sustainable development — the «OECD
Guidelines for Transnational Enterprises», ISO
26000 and the UN Global Compact.

In relation to the transport industry,
international standards can serve as guidelines
and set vectors since development of more

4 Sustainable development in the focus of attention of boards
of directors. Survey of members of the boards of directors
of Russian companies, 2019. [Electronic resource]: https://
www.b-soc.ru/wp-content/uploads/2019/11/polnyj-tekst-
issledovaniya.pdf. Last accessed 06.01.2023.

5 Global Compact Network in Russia. [Electronic resource]:
https://media.rspp.ru/document/1/5/c/5¢0d3154c8{293ed093
1583268blad5a.pdf. Last accessed 06.01.2023.
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Pic. 1. Contribution of JSC Russian Railways to achievement of the UN Sustainable Development Goals based
on the annual report of JSC Russian Railways for 2021 (Annual report of JSC Russian Railways for 2021.
[Electronic resource]: https://ar2021.rzd.ru/download/full-reports/ar_ru_annual-report_spreads_rzd_2021.pdf. Last accessed 06.01.2023).

precise industry-specific criteria for transport is
not included in the immediate plans of the global
reporting initiative. Their focus is primarily on
the most carbon-intensive industries. So, in 2021,
an industry standard for oil and gas companies
was developed. The following standards have
been developed for the coal mining industry,
agriculture, and fisheries. Currently, work is
underway on an industry standard for mining
companies (Table 1).

With regard to general standards, it is
possible to distinguish environmental and
social aspects in relation to a logistics company.

Environmental aspects include:

* Sources of energy consumed by the
organisation.

» Water consumption.

* Biodiversity.

» Greenhouse gas emissions.

* Discharges and wastes.

» Compliance with legislation in the field
of environmental protection.

At the same time, aspects such as materials
and transport are not applicable to logistics
companies.

The assessment of social aspects can be
divided into three main groups of indicators:

» Labour protection and safety.

* Personnel management, implementation
of workforce diversity and inclusion programs.

» Corporate social responsibility and
observance of human rights.

Table 1

Schedule for development of draft GRI industry standards*
Name of sector standard Status Project start Standard release
Standard for oil and gas Completed Q22019 2" half 2021
Standard for coal Completed Q22019 1%t half 2022
Standard for agriculture, Completed Q42019 1%t half 2022
aquaculture, and fishing
Standard for mining In progress Q12022 Q32023 (expected)
Standard for food and beverages In progress To be started To be determined
Standard for textiles and apparel In progress Q12023 (expected) Q12025 (expected)
Standard for financial services, To be started Q22023 (expected) Q32025 (expected)
banking, insurance, and capital
markets

* GRI — Schedule of Standards projects. [Electronic resource]: https://www.globalreporting.org/standards/standards-
development/schedule-of-standards-projects/. Last accessed 06.01.2023.
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State Regulation

Today, Russia already has its own standards
and methods of information disclosure, although
no documents have yet been adopted at the state
level obliging Russian companies to publish
non-financial reports in the field of sustainable
development.

In 2021, the Central Bank of the Russian
Federation published a letter with detailed
recommendations on disclosure of non-financial
information by public joint-stock companies. The
Ministry of Economic Development plans to
prepare a draft law on the publication of non-
financial reporting by Russian companies, and
before its release, the main guidelines for Russian
companies are the recommendations of the
Central Bank.

The recommendations of the Central Bank of
Russia on consideration by the board of directors
of a public joint stock company of ESG factors,
as well as sustainable development issues, state
that «taking into account ESG factors in the
Company’s activities, the Company’s
participation in achieving sustainable
development goals is a complex task that requires
a systematic, consistent and coordinated approach
to its solution. The solution of such a task is not
limited to the allocation (appointment) of
a separate structural unit (official) in the
organisation responsible for issues related to ESG
factors and sustainable development but requires
active participation from all management bodies
of the Companies within their competence»®. In
practice, this means that in addition to the
dedicated structure for coordinating sustainable
development activities, sustainable development
management includes departments dealing with
ecology and environmental protection, a social
and personnel divisional block, and departments
responsible for corporate governance, anti-
corruption, and risk management.

The guidelines for the disclosure of non-
financial information by public joint-stock
companies formulate the principles of disclosure’.
The principles address the content and context
of the report and describe quality assurance
requirements.

6 Information letter of the Bank of Russia dated 16.12.2021
No. IN-06-28/96. [Electronic resource]: http://www.cbr.ru/
crosscut/lawacts/file/5757. Last accessed 06.01.2023.

" Information letter dated of the Bank of Russia dated
12.07.2021 No. IN-06-28/49. [Electronic resource]:
https://www.cbr.ru/StaticHtml/File/117620/20210712_
in-06-28 49.pdf. Last accessed 06.01.2023.

To comply with the principle «Future and
strategic orientation of non-financial
information disclosurey, it is recommended to
provide information about the mission,
business model, strategy, and goals. To
properly assess the company’s contribution to
sustainable development, it is necessary to
understand in what context the company
considers sustainable development issues,
what goals it sets for itself at the local,
regional, national, and global levels. It is also
recommended to disclose information about
risks and factors that may affect future
activities.

In accordance with the «Stakeholder
oriented disclosure of non-financial
information» principle, a company must
identify stakeholders and explain in the report
how their reasonable expectations and interests
were considered when preparing the report.
These are customers, shareholders, the state,
suppliers, all those who are related to the
company’s activities. But also, these are parties
that are not related to the company, but its
activities significantly affect their lives
(vulnerable segments of society, civil activists).

The principle «Objective, balanced and
easy to understand presentation of information»
determines that both positive and negative
aspects of the company’s activities should be
shown, this will allow a reasonable assessment
of the results (comparison of positive and
negative impacts). It is not possible to present
a sustainability report as a collection of
achievements for the year. The information
contained in the report should be presented to
stakeholders in an understandable and
accessible form.

The report should contain «necessary and
sufficient disclosures». The company should
include in the report only those data that show
a significant impact of the company on the
environment, social environment, economy.
The information presented in the report must
be accurate and detailed enough to enable
stakeholders to evaluate performance of the
company.

And finally, in accordance with the principle
of «Consistency and Comparability of
Disclosuresy, reports are published based on
a regular just-in-time schedule, so that
stakeholders can be guided by deadlines and
make timely decisions based on the data
contained in the report. To compare the
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company’s performance in different reporting
periods (to see the dynamics of changes), as
well as to compare it with the performance of
other companies, the presentation of
information in the report should be uniform.

Expert Estimates of Consulting
Companies

In the field of activity of consulting
companies involved in assessment and
consulting on sustainability issues, two groups
can be distinguished. The first includes large
international companies or their successors in
the Russian Federation that separated in 2022.
The second group is represented by niche
regional companies. And if the first group of
companies are typically using model
international standards with their necessary
adjustment to the requirements of national
legislation, then the second group is of greater
interest due to the author’s developments and
methods. Let’s consider the example of
a method for diagnosing sustainable
development from a TSQ Consulting
company?. As part of the methodology, it is
proposed to assess 25 aspects in seven areas:

1. Goals and values.

2. Management and leadership.

3. People and culture.

4. Production processes.

5. Experience in customer service and
marketing.

6. Business ecosystem (transparency and
openness of interaction with the external
contour of the organisation).

7. Monitoring and reporting.

The evaluation is carried out separately for
each of seven impact areas to highlight areas
that are not yet sufficiently developed to be
used as opportunities to strengthen the
resilience of the organisation.

As a result, diagnostics allows assessing
the level of stability of the company. Low
sustainability means that sustainable
development in the company is only in its
infancy. At this stage, it is important to clearly
define a goal, form a strategy and then draw
up a roadmap. Average stability shows that the
company is on the right track to implement
sustainable development approaches in all

8 How to assess the sustainability of a company? [Kak
otsenit’ ustoichivost’ kompanii?]. TSQ Sustainability.
[Electronic resource]: https://tsqconsulting.ru/sustainability/
level sustainability otsenka. Last accessed 06.01.2023.

business processes of the organisation. At this
stage, it is very important to work in two
directions — with processes and with people,
building a special corporate culture. It is
important to create a system in which
employees cannot act otherwise than in an
environmentally and socially responsible
manner. High sustainability means that the
company is a leader in sustainable development.
At this stage, the company can be a role model
and influence dissemination of sustainable
development practices among partners,
contractors, and suppliers as well as in
subsidiaries.

Particular attention should be paid to the
fact that in the proposed methodology,
a separate emphasis is placed on the company’s
personnel. This approach will be especially
relevant for transport companies that are the
largest employers since successful
implementation of sustainable development
goals will depend on involvement of personnel
in this process.

Recommendations Based on the Results
of the Study

For the purposes of sustainable development
not only of individual companies, but of the
entire transport industry, the following
recommendations can be proposed.

Firstly, to increase transparency in the issue
of greenhouse gas emissions for customers, it
is necessary to develop a single standard for
calculating the carbon footprint of
transportation for various modes of transport.
This information can be presented in the form
of an environmental calculator on the website
of logistics companies, and when you enter the
start and end points of the route, it will allow
you to calculate emissions from transportation.

Secondly, it is necessary to develop a single
standard for the sustainable development
management system. For Russian companies,
international standards can be taken as an
example, but with mandatory adaptation.
A single standard will allow systematising and
streamlining all the processes of sustainable
development of companies in the transport
industry, and not just the preparation of reports.

Thirdly, to ensure the sustainable
development of companies, it is necessary to
use modern technologies to achieve the goals
of sustainable development. As an example,
we can cite technologies using alternative

®  World of Transport and Transportation, 2023, Vol. 21, Iss. 1 (104), pp. 188—193

Sukhoy, Philip I., Zverkova, Vera M. Assessment of Sustainable Development Aspects

in Transport Companies Activities




energy sources [7], digital twins [8], advanced
learning methods [9], etc.

Fourthly, when disclosing non-financial
statements, it can be recommended for
transport companies to conduct a survey of
stakeholders, including public organisations
and the public, on topical topics for disclosure.
This approach will make it possible to build
systematic work on the social aspects of
sustainable development.

CONCLUSIONS

Thus, to assess sustainable development of
a logistics company, several key conditions
must be met. First, fixing the company’s goals
and priorities for sustainable development in
strategic documents (for example, policies and
concepts of sustainable development).
Secondly, implementation of tools to achieve
sustainable development goals should take
place in accordance with the selected priorities.
Thirdly, annual public reporting should be
formed with enough disclosed information that
meets the requirements of relevance, balance,
accuracy, consistency, and comparability.

Based on this, three levels of company
sustainability can be distinguished: low,
medium and high.

It is also necessary to conduct research in
the field of developing uniform requirements
for assessing sustainability of companies in
the transport industry, because this area of
activity has its own technical, environmental,
managerial, and social characteristics. It is
necessary to develop criteria that are significant
for ranking the state of sustainable development
of a company in the transport industry, with
their subsequent verification, including expert
assessments.
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ABSTRACT

The objective of the article is to create theoretical and
methodological prerequisites for substantiating management
methods of transport organisations within value chains and
increasing their efficiency by preventing possible contradictions and
conflicts when fulfilling an order for the end consumer of services
and/or products.

The hypothesis of the study is associated with the assumption that
itis possible to determine the specific quantity and quality of methods for
managing transport organisations in value chains and identify the
relationship between them, which will allow the formation of an integrated
management system for chains and various modes of transport.

The methods of classification, synthesis, analysis, induction,
and deduction were chosen as research methods while binary
matrices formed based on classification features of objects and
their dichotomies were used as a tool.

World of Transport and Transportation, 2023,
Vol. 21, Iss. 1 (104), pp. 194-204

The Structure of Organisation
Management Methods within the Value Chain

Institute of Economics of the Ural Branch of the Russian Academy of Sciences,

The study has resulted in substantiation of the content of the
resource approach to the justification of the methods of managing
a transport organisation; development of a classification of
administrative, economic, organisational, and socio-psychological
methods of managing this organisation; revealing interrelations of
methods, principles, and approaches to management of objects of
social and economic systems.

The implementation of the obtained results will reduce the
likelihood of occurrence of contradictions in the value chains by
harmonising the content of the systems managing its links;
create prerequisites for reducing the lost profits of this type of
chains as well as time and costs for making and implementing
management decisions; and for responding in a timely manner
to the unique requirements of end users of products and/or
services.
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INTRODUCTION

Transport organisations are key links in
supply chains, ensuring the coordination of
supply and demand in different types of markets.
Effective management of a transport organisation
focused on creating value for end users of
services and/or products is its most important
competitive advantage. Therefore, special
attention should be paid to design, formation,
and optimisation of the management system of
a given organisation. This management system,
in particular, is understood as «a set of interrelated
or interacting elements that establishes policies
and goals and that allows achieving these goals
in a safe, efficient and effective way» [1].

Management systems traditionally include
a subject (who controls?) and an object (who or
what is controlled?). In the first case, we are
talking about a totality of an orderly hierarchy
of persons who make and implement management
decisions, and in the second case, about persons
involved in implementation of these decisions,
who are in certain relationships and who process
resources in accordance with the rules of business
processes. If we recognise that people are the
most valuable object of management [2], then
the «human resource system» [3] should be
singled out as part of the organisation’s
management system, the component of which is
«human resource management practice (HRMp)»
or «the process of attracting, motivating and
retaining of employees to ensure the survival of
the organisation» [4]. There are some differences
between the terms «management system» and
«human resource systemy», therefore, in the
future, to eliminate the double interpretation of
a particular term related to management of not
only human resources, but also the entire
organisation, the term «management systemy
will be used.

The interaction of the subject and object of
management involves formation and periodic
updating of the components of the management
system of a transport organisation, the
composition of which and relationships within
which are diverse. Among other things, they
include management methods [5] or «methods
of influencing teams or individual workers to
coordinate their activities in the production
process» . There are also some differences
between the terms «management methods» and

! Organisation personnel management: Textbook. Ed. by
A. Ya. Kibanov. Moscow, Infra-M publ., 1997, 512 p.

«human resource management practices».
Therefore, in the future, the term «management
methods» will be used as the main term.

Many researchers emphasise the importance
of correct application of organisation management
methods and confirm their high efficiency, for
example, the authors of [6—14]. However, not all
experts are sure that good personnel management
affects the performance of an organisation,
including, for example, the authors of [15-17],
referring, among other things, to the lack of
empirical data on this issue [4].

Finding out the reasons for insufficient
effectiveness of management methods is the topic
of a separate study. Nevertheless, it is already
possible to put forward a hypothesis about the
fuzzy structuring of transport organisation
management systems, which provokes ambiguity
and unreasonable diversity not only of their
components, but also of the relationships
between them. The above problem is seriously
complicated when it comes to value chain
management, which involves design and use of
multiple organisational management systems, as
well as their integration to better meet the
requirements of end users of services and/or
products.

The article proposes a systematic approach
to solving this problem, which allows not only
to integrate methods, principles and approaches
to management of transport organisations and
value chains, but also to create prerequisites for
improving the theory and methodology of human
resource management inside and outside the
organisation.

REVIEW OF LITERATURE SOURCES

There are different points of view on the
composition and structure of the organisation’s
management system. According to
A. S. Gutterman, the components of this type of
system include «policy, planning, implementation
and operations, performance evaluation,
improvement and management review»? [18]. If
we conduct a preliminary analysis of the list of
these components, we can note the following:

1) The list includes the following
heterogeneous objects: three management
functions (planning, implementation and
management review); business process
components (operations); management tool

2 Some citations represent reverse translation into English
from the author’s text in Russian. — Ed. note.
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Table 1

Main components of human resource management practices [compiled by the author]

Authors

Components of human resource management practices

J. Purcell [20]

«career development and promotion opportunities; learning opportunities;
impact on work and problems; involvement and communication; performance
management and evaluation processes; balance between work and personal life»

D. E. Guest [21]

«HRM Strategy, set of HRM Policies, HRM Result Set, Behavioural Results,
Performance Results, and Financial Results»

P. Boselie, G. Dietz, C. Boon [22]

«training and development, wages and rewards, and performance management»

G. Dessler [23]

«determining human resource needs, selection, recruitment, training,
remuneration, evaluation, as well as concern for labour relations, occupational
safety and health, equity issues»

N. J. Foss, K. Laursen, T. Pedersen
[24]

«delegation of responsibility, such as team production; knowledge incentives
such as profit sharing, individual incentives and incentives for knowledge
sharing; internal communication encouraged, for example, by practices related to
knowledge sharing or job rotation; employee training, both internal and external,
recruitment and retention, such as internal staff promotion policies»

K. Laursen, N. J. Foss [25]

«Practices including:

(a) delegation of responsibility,
(b) knowledge stimulation;

(c) knowledge sharing;

(d) employee training;

(e) recruitment and retention»

K. Alusa,
A. Kariuk [26]

«job security, selective hiring, self-managed teams, performance-based
compensation, extensive training, reduction of status disparities and information
sharing»

R. Sepahvand, R. B. Khodashahri
[27]

«recruitment and selection, training and career development, performance
appraisal, compensation and benefits»

(policy); management task (implementation), as
well as a statement of the results obtained
(efficiency assessment).

2) This list can be clarified and supplemented.
For example, motivation, control, integration,
regulation can be added to management functions;
regulations and a system of motivation can be
added to management tools, sustainable
development can be added to management tasks,
etc.

3) The components of the management
system can form logical sequences and have clear
relationships. For example, planning is used first,
then policy, then implementation and performance
evaluation.

4) The management system includes
components of different levels. For example,
functions, like business processes, consist of
operations, while policies, in turn, are part of the
organisation’s strategy.

In the above list of management system
components, as you can see, the term «human
resourcesy is not used. Therefore, it is necessary
to identify the components of the practice of
human resource management, which, according
to M. Armstrong, comes down to «informal
approaches used in managing people» [3]. In
addition, one should distinguish between the
practices of working with human resources which

includes «the process of creating a pool of
suitable candidates, recruiting individuals,
selection and training» [19] and the practice of
human resource management.

Variants of the main components of the
practices of human resource management are
given in Table 1.

Thus:

1) There is a significant variety of points of
view on the content of the components of human
resource management practices, while the
authors, as a rule, do not provide sufficient
arguments to single out these and not other
components.

2) Each point of view differs from other
points of view by a different number of proposed
components of human resource management
practice, while this number is also insufficiently
substantiated.

3) The components proposed by the authors
in specific management situations are relevant to
varying degrees, which implies their ranking.
Perhaps, in one organisation, first, it is necessary
to improve the system of remuneration and
rewards, and in another, of staff training.

4) The use of the above components involves
different management methods. So, for example,
delegation of responsibility, communications,
career development, performance appraisal are
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administrative methods of management; wages,
rewards as well as compensations are carried out
through economic methods, and self-managed
teams, work-life balance, reduction of status
differences and practices related to knowledge
sharing or job change are promoted through
organisational methods. If we consider the socio-
psychological factors associated with the
management of the organisation [28], then
a group of socio-psychological methods should
be attributed to a separate group of management
methods. The groups of methods listed above
were proposed by O. Nicolescu [5] and
A. Ya. Kibanov.

As a result, the following theoretical and
methodological aspects of the study can be
formulated:

(1) The components of the management
system can be ordered based on appropriate
classification features, which will greatly
facilitate their design and implementation in the
activities of a particular organisation and value
chain.

(2) Management methods cannot be effective
if they are used in isolation from other groups of
management system components, such as goals,
objectives, principles, approaches, and functions
[29], which requires a systematic approach to
solving this problem.

(3) The groups of components of the
organisation management system listed above
should become the basis for design, formation,
and optimisation of various types of chain
management systems, including value chains.

METHODOLOGY

To study the above aspects of the study,
qualitative methods are needed [30-33] and, first,
the classification method, which involves:

(1) Substantiation and use of qualitative
features characteristic of the object of study, as
well as environmental factors and their
dichotomies; the number and sequence of
application of these features is established based
on two basic methods related to clarifying the
essence of the object of study: analysis of literary
sources and a sociological survey of specialists.

(2) Creation of logically substantiated
combinations of dichotomies of qualitative
features of the object of study and environmental
factors that contribute to identification of not only
the states of this object, but also the phases of its
development, depending on the task being solved
by the researcher.

(3) Formation of binary matrices, which are
based on combinations of the above qualitative
features and dichotomies of the object of study
and environmental factors, allowing to
substantiate 2* variants of this object, where the
number «2» indicates the number of dichotomies,
and x characterises the number of qualitative
features used.

(4) For processing the results of the study
with the help of computer software, each
dichotomy of a qualitative trait can be indicated
by the codes «0» or «1». At the same time, the
code «0» does not reflect the absence of
a dichotomy but emphasises its position opposite
to the dichotomy with the code «1».

(5) Operations related to selection of
qualitative features and dichotomies of the object
of study and environmental factors, as well as
the study of their possible combinations, are used
in the descriptor method of research, and
operations that help to identify the states of
a given object or phases of its development are
performed within the facet method of qualitative
research.

Binary matrices make it possible to develop
a classification of variants of the object of study
within the framework of such a research method
as analysis. Based on these options, it is possible
to form more complex options for the object of
study based on synthesis. Any combination of
object variants obtained with the help of binary
matrices is processed based on deduction and
induction methods.

Thus, the specific features of qualitative
research listed above make it possible not only
to substantiate the number of options for the
object of study and their combinations, but also
to establish the relationship between them using
the relevant qualitative features and their
dichotomies, in contrast to those options and their
combinations that were proposed and studied
previously.

RESULTS

The use of the research methods outlined above
makes it possible to clarify the content of the main
components of the management system of the
organisation and value chains. To do this, it is
advisable to use the following relevant qualitative
features and dichotomies: «tools for implementation
of the organisation’s mission» — guidelines (what
does the organisation seek to achieve?), forms (with
what help this «what?» will be achieved); the
mechanism (how will this «what?» be achieved),
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Tools for implementation of the organisation’s mission

Guidelines Forms Mechanism
(what?) (with which (how?)
help?)
Planning s Goals Principles Tasks
Stages of the organisation’s
mission implementation Approaches Methods Functions
Implementation

Pic. 1. Classification of organisation management system tools [developed by the author].

| Management system components |

_______________ v

|Person H Posmon |<—| Department |<—| Organlsatlon+i—>| Chains |

| End consumer of products and/or services |

Values

External factors |

Pic. 2. Scheme of interaction of subjects in formation of a value chain management system [developed by the author].

as well as «the stages of the organisation’s mission
implementation» (planning and execution). The
joint use of these features and dichotomies makes
it possible to substantiate the list of components of
the organisation’s management system: goals,
objectives, principles, approaches, methods, and
functions (Pic. 1).

Information in Pic. 1 allows drawing the
following conclusions:

(1) The components of the management
system apply not only to the organisation, but also
to the following objects ofits external and internal
environment: (a) a person applying for a position
in this organisation; (b) an official; (c) a division
of the organisation; (d) value chain; (e) the end
user of services and/or products (Pic. 2).

(2) When managing these objects, it is
necessary to consider not only the content of the
values they want, but also the need to coordinate
values with the priority of the values of the end
user, as well as a possible change in these values
under the influence of environmental factors.

(3) When managing the organisation, it is
necessary:

(a) To form these components considering
the values of this organisation.

(b) To structure and to formalise the
components of the management system of
a given organisation by departments and
positions of the management system.

(c) To organise a recruitment of individuals
to fill positions, considering the values of both
the organisation and these individuals.

(d) To focus on creating value for the end
consumer, which may require adjustments to the
existing management system of the organisation.

(e) To coordinate the components of the
management system with the components of
management systems of adjacent links in the
value chain. The mechanism of formation of the
management system for the value creation
channel, including the management systems of
the supplier organisation S and the consumer
organisation C, is shown in Pic. 3.

Focus of the links of the chain on value
creation involves development of the concept of
value management, which provides for
harmonisation of the values of adjacent links in
the chain, one of which is a supplier, and the other
is a consumer of products and/or services. As
a basis, it is possible to use the concept of value
management within the organisation, justified by
S. L. Dolan and B. A. Richley [34].

The value «m» of the consumer organisation
C is the basis for formation of the management
system C of this organisation, which involves
establishment of relations C-S with the supplier
organisation S, focused on the value «n», based
on which the management system S is formed.
Relations between these organisations are carried
out by officials C and S, respectively. The result
of these relationships is the product «i» supplied
by the supplier organisation S.

The requirement for manufacture and supply
of this product is transferred to the performer S,
who uses the appropriate resources S, ! and process
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Pic. 3. The mechanism of formation of the supply chain management system in implementation of the concept
of management by values [developed by the author].

Object to which the impact is applied

Person

Group of people

Relatively stable

Administrative methods

Economic methods

Nature of the impact
application
Situational

Socio-psychological
methods

Organisational
methods

Pic. 4. Classification of the organisation’s management methods [29].

S for this. The manufactured product «i» is
acquired by the consumer organisation C
according to the criteria of quantity, quality, cost,
and time, which, consuming the product,
compares the desired and perceived values, the
difference between which is estimated by the
integral performance coeflicient cK . A similar
comparison is carried out by the supplier
organisation, which also evaluates its value using
the integral indicator sK . If the deviations of
these coefficients are acceptable, organisations
C and S operate within the established
relationships, if they are not acceptable, then
these relationships are corrected and, accordingly,
the quality of the components of their management
systems changes. In some cases, relations
between organisations may be interrupted.
Previously, the main groups of management
methods considered as a component of the
organisation’s management system were
presented. To substantiate their quantity and
quality, it is advisable to use the following
relevant features and dichotomies: «object to
which the impact is applied» (a person and
a group of people), as well as «the nature of the
impact application» (relatively stable and
situational). The joint use of these signs and

dichotomies allows us to confirm the presence
of administrative, economic, socio-psychological,
and organisational methods for managing
organisations and/or value chains (Pic. 4).

The information presented in Pic. 4 can be
confirmed based on the classification of resources
processed by the organisation (Pic. 5).

Resources, traditionally divided into material,
informational, financial, and human [29], create
the prerequisites for the use of:

(1) Administrative and socio-psychological
methods of management used in the relationship
between persons making and implementing
decisions related to human resources. These
management methods are most consistent with
the practice of human resource management.

(2) Profit-oriented economic methods
through cost management and pricing of financial
resources. In this case, it is worth speaking about
the practice of financial resource management
(FRM).

(3) Organisational methods aimed at: (a)
managing processes involving fixed and working
capital, primarily in the form of material
resources; and (b) justification and implementation
of management decisions based on the use of
external and internal information or information
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Pic. 5. Resource approach to substantiation of organisation management methods [developed by the author].

Factors influencing the relationship between
managers and performers
Official powers Forms of interaction

Definition and regulation Distribution and

Design and

formation
Stages of creation of

of official powers and the
use of power

integration of functions,
statement of responsibility

management systems
Functioning and

Grant of right of resource
management

Communication
management in scalar

optimisation

circuits

Pic. 6. Classification of administrative methods of managing an organisation [developed by the author].

resources. Depending on the type of resources
used, one can single out, respectively, the
practices of material resources (MRM) and
information resources management (IRM).

The content of Pic. 5 is basic since all the
management methods presented in Pic. 4 are
applied to human resources; those methods, in
turn, can also be structured for the purpose of the
subsequent choice of management principles and
approaches to its implementation.

The main administrative methods of
management can be substantiated based on the
following relevant qualitative features and their
dichotomies: «factors influencing the relationship
between managers and performers» (official
powers and forms of interaction), as well as
«stages of creating an organisation management
system» (design and formation; operation and
optimisation). The binary matrix formed based
on these features and dichotomies makes it
possible to substantiate four administrative
methods of management presented in Pic. 6.

The main economic methods of management
can be substantiated based on the following
relevant qualitative features and their
dichotomies: «the form of employee
participation in the activities of the organisation»
(the performance of labour functions and the
adoption of managerial decisions), as well as
the «type of the subject of management that
achieves the goal» (the organisation as a whole
and the employees). The combination of these
features and dichotomies allows us to
substantiate four economic methods of
management presented in Pic. 7.

The main socio-psychological methods of
management can be substantiated based on the
following relevant qualitative features and their
dichotomies: «the type of the object of
management in the organisation» (a person and
a group of people), as well as «priorities of the
organisation’s personnel management»
(formation of working groups and achievement
of the organisation’s goal). Pic. 8 shows a binary
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Form of employee participation in activities of the
organisation

Fulfilment of labour
functions

Making managerial
decisions

Organisation
Type of subject
of management, reaching

Management of forms of
remuneration

Organisation property
ownership

the goal
Employee
of the organisation

Management of bonus
systems

Reward for reduction of
lost profits

Pic. 7. Classification of economic methods of organisation management [developed by the author].

Formation of working
groups
Priorities of personnel

Type of the object of management in the
organisation

Person

Group of people

Adaptation of character
and manners of behaviour
of the individual to the
conditions of performance

Creation and preservation
of the socio-psychological
climate in groups

management of the or-

of labour functions

ganisation

Achievement of
organisation’s goals

Focus on creation
consumers’
and performers’ values

Maintaining aspiration
to meet the needs of the
highest level

Pic. 8. Classification of socio-psychological methods of organisation management [developed by the author].

Form of impact on the organisation’s personnel

Individual

Collective

Tactical

Regulation and
compliance with the cycle
of technological

Implementation of a
process approach
(elimination of cross-
functional barriers)

Type of the goal to be operations
achieved _
Strategic Control of changes in the

organisation

Management of
sustainability and
sustainable development of
the organisation

Pic. 9. Classification of organisational methods of organisation management [developed by the author].

matrix that allows identifying four options for
socio-psychological management methods.

The main organisational management
methods can be substantiated on the basis of the
following relevant qualitative features and their
dichotomies: «the form of impact on the
organisation’s personnel» (individual and
collective), as well as the «type of goal achieved»
(tactical and strategic). The joint use of these
signs and dichotomies allows us to substantiate
four organisational methods of management
presented in Pic. 9.

If necessary, each of the methods of managing
an organisation can be structured into components,
considering the features of this organisation. In
addition, in some cases, it is possible to establish
priority groups of these methods, as well as rank

these methods depending on the specific
management situation. As a result, the
prerequisites are formed for implementation of
one or another style, or rather, combined styles
of managing an organisation to increase its
productivity and better serve the end consumers
of products and/or services.

The information presented in Pics. 6-9,
allows us to establish the relationship between
main methods of managing an organisation, as
well as the corresponding principles and
approaches to managing objects of socio-
economic systems (Table 2).

Thus:

(1) Focusing on the main groups of
management methods (Pic. 4), the groups of
principles and approaches to management can
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Table 2
Relationships of methods, principles, and approaches to managing objects
of socio-economic systems [developed by the author]|
Methods Principles Approaches
Administrative methods | Principles and approaches to organisation management
Deﬁmtl.on and regulation Correspondence of the knowledge, skills, abilities, and
of official powers and use . ot Structural
competencies of the employee (performer) to the position held
of power
Distribution and
coordination of Uniformity of distribution of labor intensity of the Directive
functions, statement of organisation’s management processes
responsibility
Granting resource Correspondence of powers and resources used for their Resource
management rights implementation
Commumcatlp ns Formalisation of managerial influences and subordination of .
management in scalar . . Social
Lo positions at various levels of management
circuits
Economic methods Principles and approaches to management of efficiency and effectiveness
M Correspondence of the labour contribution of performers in
anagement of forms of P L .
- achieving the goals of the organisation and the wages they Economic
remuneration .
receive
Organisation property Rational loading and use of fixed and working capital of the Pragmatic
ownership organisation g
Management of bonus Equitable distribution of results obtained by the organisation in Exclusive
systems an unstable environment
.o Search for reserves to improve the organisation’s activities and
Reward for reduction in - -
development of recommendations Entrepreneurial
lost profits ;
on their use
Socio-psychological I
methods Principles and approaches to personnel management
Adaptation of the
character and behaviour
of the individual to Maximising the use of the labor potential of the organisation’s Adaptive
the conditions of employees and achieving a synergistic effect P
performance of labour
functions
Creation a}nd preservation | gy usion of factors of negative impact on employees and
of the socio- . ; : .
. . . working groups and effective conflict management in the Corporate
psychological climate in LS8
organisation
groups
Focus on creation of Formation and development of relationships in the organisation .
values of consumers and . Marketing
and with contractors
performers
Maintaining aspiration Development of the intellectual potential of performers and A
to meet the needs of the | bl £ th A Motivational
hichest level intangible assets of the organisation
ighest leve
Organisational methods | Principles and approaches to management of business processes
Regulation and
compliance with the Maximum capacity utilization, detection and prevention of Optimization
cycle of technological force majeure situations when fulfilling consumer orders P
operations
Implementation of
a process approach Exclusion of losses of lost profit at the junctions of labour Process
(elimination of cross- functions of performers and departments of the organisation
functional barriers)
Change management in | Minimization of costs, time and lost profits when adjusting Situational
the organisation activities and restructuring of the organisation
Management of
sustainability and Accounting for economic, environmental and social aspects of Strategic
sustainable development | sustainable development of the organisation €
of the organisation
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be distinguished regarding: (a) relationships, (b)
efficiency and effectiveness, (c) personnel, and
(d) business processes.

(2) Each management method is assigned
a management principle. Recall that the most
well-known principles of organisation
management include principles [35—40], the
number of which varies from 4 to 14. As follows
from Table 2, the proposed principles of
organisation management are a two-level
structure. At the first level, groups of these
principles are presented, and at the second level,
management principles. Since each principle is
associated with a specific management method,
in accordance with the data in Pics. 4 and 6-9
they are related to each other due to relevant
qualitative features and their dichotomies. That
is, it can be argued that, in contrast to the already
known lists of management principles, the
principles proposed by the author are formed
based on a systematic approach.

(3) Each management method is assigned
a management approach. There are also 16 of
them, and their joint use: (a) is carried out based
on a systematic approach, and (b) is accompanied
by clearly formulated links by analogy with the
links of management principles.

CONCLUSION

The results obtained, according to the author,
are the basis for further research based on
unambiguously presented groups of transport
organisation management methods, as well as
individual management methods, each of which
is associated with the principle and approach to
management, as well as based on recommendations
for formation of an integrated chain management
system values, which reduces the possibility of
contradictions and conflicts when creating value
for end users of products and/or services.

Each method, principle and approach to
management described in the article can be
assigned an appropriate binary code that allows
processing information about the state of
management systems of various types and levels
using digital tools for management activities in
relation to the transport industry. This reduces
the likelihood of errors and, thereby, improves
the quality of management decisions and reduces
time for their implementation.

In the course of further research, it is supposed
to clarify the essence and content of the so-called
«self-management» systems of the end user of
products and/or services provided by transport

organisations; form an approach to monitoring the
components of systems of this type; assess the
trends in sustainability management and
sustainable development of «self-management»
systems by the end consumer of products and/or
services, taking into account the economic, social
and environmental aspects of this type of
management; identify the features and mechanism
of the formation of the «bullwhip effect» in the
value chain management system and develop
recommendations for reducing its negative impact
on the performance of chains of various types.
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ABSTRACT

Ensuring the regularity of flights is one of the key tasks of the
airline. Three main components of effective functioning of the air
transport system comprise ensuring flight safety, reqularity and high
quality of the services provided, that is, the service component of
the air transportation process.

At the same time, it is worth paying attention to the fact that
regularity or punctuality of flights is the basis for ensuring safety,
the rhythmic implementation of the daily plan allows strictly adhering
to the standards for timely maintenance and preventive inspections
of aircraft. And flights operated with significant delays nullify all the
efforts of air carriers to show a high level of service on board and
when servicing passengers at airports. Violation of regularity of
flights implies airline’s losses and significant reputational damage.
The traditional reasons for flight delays are unfavourable weather
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conditions, technical reasons, late arrival of the aircraft. But the
indicator of delays in departures and arrivals of flights of some
Russian air companies increases from time to time due to the
congestion of airports, the congestion of airport waiting areas,
disruptions in the rhythm of the execution of the daily planning.

Every flight delay creates a disruption. The issue of disruption
management has always been a topic for scientific discussions and
research. The object of research presented in the article is to study
the model of managing an airport disruption, the task was to study
options for decision-making in the form of a queue of aircraft for
departure and analyse the results of these decisions, where the
objective function will be to minimise losses from delay.

For decision-making, it is proposed to use a simulation model
of a conditional disruptive situation.
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INTRODUCTION

The regularity of flights for each airline is a key
indicator for evaluating its performance. If we adhere
to international standards for assessing regularity
(punctuality), then a flight that is fifteen minutes late
upon arrival or departure will be considered delayed.
Then, according to the OAG (Official Aviation
Guide), the punctuality of Russian airlines’ flights is
from 53 to 72 %*. In 2019, OAG named the most
punctual airports and airlines. «Tokyo Haneda has
become the leader in punctuality among major
airports that serve more than 30 million departing
passengers per year. It is followed by Atlanta Airport
(USA); Changi Airport (Singapore); Denver Airport
(USA); Los Angeles Airport (USA).

In the main airports category (2030 million
departing passengers per year), Moscow
Sheremetyevo Airport was ranked first. The most
punctual small airport (2,5-5 million flights per
year) was the air transport hub of Minsk.

Top 10 most punctual airlines in the world were
Copa Airlines (Panama); airBaltic (Latvia); Hong
Kong Airlines (China); Hawaiian Airlines (USA);
Bangkok Airways (Thailand); Qantas Airways
(Australia); LATAM Airlines (Chile); Azul (Brazil);
Qatar Airways (Qatar); KLM (Netherlands).

Of the Russian air carriers, S7 company was
included in the ranking of the most punctual
mainline airlines (18" place) and the most punctual
carriers in Europe (sixth place)»2.

Besides studying the statistics of regularity of
flights, an important area of research is management
of the process of resolving a disruptive situation at
the airport. Information systems with nested
algorithms for solving the problem of disruption in
regularity, artificial intelligence in managing the
flow of passengers and flights will not be able to
replace the experience, intuition and skills invested
in the «live» mind of an experienced operator for
a long time to come. It is only necessary to create
an environment for decision-making, to predict,
which is very important, the economic effect. The
simulation model does not offer an optimal solution
but helps to better understand validity of
management decisions.

The object of study describe in the article is the
process of choosing a solution to manage

! Russian Airlines had lost punctuality by the end 2021
[Rossiyskie aviakompanii k kontsu 2021 goda rasteriali
punktualnost’]. [Electronic resource]: https://www.vedomosti.
ru/business/articles/2022/01/13/ 904695-aviakompanii-
rasteryali-punktualnost. Last accessed 13.01.2023.

2OAG Aviation Worldwide ranked the most punctual airlines
and airports in the world. [Electronic resource]: https://www.
aex.ru/news/2019/1/6/192271/. Last accessed 13.01.2023.

a disruption, which consists in the fact that the
researcher is invited to build a queue for departure
from flights delayed at the airport with minimisation
of airline losses associated with disruption of flight
regularity.

The objective is to study the model of managing
a disruptive situation. The task is to study options
for decisions in the form of a queue of aircraft for
departure and analyse the results of these decisions,
where the objective function will be to minimise
losses from delay.

RESULTS
Approaches to the Study
of the Research Problem

«For the cost-effective functioning of an airline
in a competitive environment, one of the most
important factors is the problem of regularity of
flights. Failure to meet the deadlines for departure
and arrival of flights implies additional costs for
carrier associated with penalties paid to passengers,
consignees, and consignors, as well as to airports
if flight delays occur through the fault of the airline,
which is usually associated with management
errors. Regularity of flights of civil aviation aircraft
includes the concept of regularity of departures of
aircraft and regularity of flights. Regularity of
flights characterises the work of civil aviation
enterprises in delivery of passengers, baggage, and
cargo in accordance with the contract for
transportation. Regularity of flights is the ratio of
the number of flights performed without delay to
the total number of flights, expressed as a percentage.
This is one of the most important indicators of
quality of functioning of air transport enterprises»
[1]. The above quote from an article by a young
researcher D. A. Naumova is relevant for all times
of the commercial use of air transport. Apparently,
only the conservatism of the approach to determining
the regularity of flights determines the fact that until
December 2020, the main document intended for
determining and calculating the regularity of flights
was a document entitled «Guidelines for ensuring
and accounting for regularity of flights of civil
aviation aircraft of the USSR», approved by order
of the MCA dated January 10, 1990, No. 63, which
was cancelled by Order of the Ministry of Transport
of Russia dated December 4, 2020, No. 541

% Order of the Ministry of Civil Aviation of the USSR dated
January 10, 1990, No. 6 «On approval and implementation
of the Guidelines for ensuring and accounting for regularity
of flights of civil aviation aircraft» (the document has ceased
to be valid). [Electronic resource]: https://base.garant.
ru/70198590/. Last accessed 13.01.2023.
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«On recognition of certain acts of the USSR, their
individual provisions, as well as letters, instructions
and instructions issued by central authorities of state
administration of the USSR as invalid on the
territory of the Russian Federation, and as
invalidated some acts of the RSFSR, their individual
provisions, as well as letters, instructions and
directives issued by the central bodies of state
administration of the RSFSR, in the field of
transport»*.

An information appeared in some open
sources that: «The Ministry of Transport has
begun to develop new standards for accounting
for regularity of flights. They should replace the
rules that have been in force since the times of
the USSR, [newspaper] Izvestia was told in the
department. In particular, it is proposed to detail
the reasons for flight delays and clearly indicate
the culprit — the airport, airline or ground
handling operator. This will allow identifying
bottlenecks in the work of these structures and
increase the punctuality of carriers — passengers
will not have to sit at airports for hours waiting
for a flight, experts say. But it will not be easy
for market participants to agree on a single
methodology»®. At present, flight delays are
entirely the responsibility of the air carrier,
although many of the problems with ensuring the
timely departure of a flight or ensuring its arrival
are created by airport operators. It is precisely
for this reason that there are a huge number of
projects and even local regulations to ensure and
calculate the regularity of aircraft flights. The
Ministry of Transport received drafts of regulatory
documents from the Airport Association, and the
main operators of Sheremetyevo and
Domodedovo airports. Local documents that
consider the regularity of flights have different
names, for example, for Domodedovo Airport,

4 Order of the Ministry of Transport of Russia dated
December 4, 2020, No. 541 «On recognition of certain acts
of the USSR, their individual provisions, as well as letters,
instructions and instructions issued by central authorities of
state administration of the USSR as invalid on the territory
of the Russian Federation, and as invalidated certain acts of
the RSFSR, their individual provisions, as well as letters,
instructions and instructions issued by the central bodies of
state administration of the RSFSR, in the field of transporty.
[Electronic resource]: https://www.consultant.ru/document/
cons_doc LAW_375322/. Last accessed 13.01.2023.

5 Volobuev, A., Tsyruleva, 1. This is a flight: airlines will
be prescribed punctuality. The Ministry of Transport
is preparing a new method for accounting for flight
delays. Izvestia, 22 April 2019. [Electronic resource]:
https://iz.ru/870098/aleksandr-volobuev-irina-tcyruleva/
eto-zalet-aviakompaniiam-propishut-punktualnost. Last
accessed 13.01.2023.

the Domodedovo Airport User Guide® has been
developed, which has a section on accounting
for punctuality of flights. However, even the
definition of «punctuality of flights» is absent
therein. The «Guidelines for ensuring and
accounting for regularity of flights of civil
aviation aircraft of the USSR (RRP GA-90)»
details the concept of «flight regularity».
«Regularity of flights of civil aviation includes
the concept of regularity of departures of aircraft
and regularity of flights. Regularity of flights
characterises the work of civil aviation enterprises
and departments and the industry as a whole in
delivery of passengers, baggage and cargo in
accordance with the contract for transportation»®.
The definition emphasises the social significance
of the process of performing flights by civil
aviation aircraft. Probably, the lack of a single
approach to regulating flight departure delays
and determining the responsibility of a specific
person responsible for this delay leads to a loose
interpretation of significance of failures in regular
flight operations resulting in information that
flight delays and cancellations are beneficial to
airlines’. Especially if the flight is operated with
a load less than planned, then the flight can be
cancelled or combined with another flight with
the same low load. As a result, the airline will
save on refuelling, airport taxes and ground
handling. In fairness, it must be said that on the
contrary a missed flight will incur losses from
the uncovered fixed costs of the airline, the
largest of which is the lease payment. It is
possible to perform a simple calculation of the
amount of such losses: the cost of leasing an
A-320 aircraft is approximately estimated at
350-380 thousand dollars per month. If there are
720 hours in a month, then the cost of leasing is
527,77 dollars per hour, or about 37000 rubles
at an exchange rate at the moment of writing the
article. The daily flight time on an aircraft, in
leading airlines, is 12 hours, that is, the airline
already, according to the plan, incurs losses from
leasing in the amount of 444000 rubles per day.

® Domodedovo Airport User Guide (version 25). [Electronic
resource]: https://business.dme.ru/files/doc/PYKOBO/I-
CTBO%20ITIOJIb3OBATEJIA1%20A5POIIOPTA %20
(Bepcua%2025).pdf. Last accessed 13.01.2023.

"Volobuev, A., Tsyruleva, 1. Excellent position: who benefits
from massive flight delays. Izvestia found out how Russian
carriers make money on bad weather. Izvestia, 1 February
2019. [Electronic resource]: https://iz.ru/840013/aleksandr-
volobuev-irina-tcyruleva/otmennaia-pozitciia-komu-
vygodny-massovye-zaderzhki-aviareisov. Last accessed
13.01.2023.
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And the cancellation of the flight and the
subsequent return of the flight to the daily flight
plan will take at least eight hours, then the losses
will increase to 740000 rubles. So, the cost
savings on refuelling will be exactly reduced to
zero. Without going into details of calculating
the required amount of fuel for a two-hour flight
of an A-320 aircraft, it can be calculated that with
a fuel consumption of 3,2 tons per flight hour and
considering the fuel reserve, about ten tons of
aviation kerosene will be needed to go to a nearby
alternate airfield. The average cost of a ton of
kerosene according to FAVT (Federal Air
Transport Agency) is 67173 rubles®.
Consequently, the cost of refuelling will amount
to at least 671730 rubles. That is, the amount of
fixed costs not covered by the flight performance
is even greater than the sum of variable costs for
refuelling the aircraft.

In this regard, it is rather difficult to say what
is more beneficial for the airline — cancellation
of'adelayed flight or its operation after the delay
time has passed.

According to European experts, the cost of
restoring the schedule after a disruption in 2010
amounted to 1,25 billion euros, about 81 euros
per minute of delay [2]. Which costs will be
more: uncovered fixed costs or variable costs
during the flight? As a first approximation, the
specific component of variable costs is
approximately 72 % of the amount of operating
costs, fixed costs in their composition constitute,
respectively, 28 %. But mentioned 72 % of the
costs are spent during flights, that is, 12 hours
a day, and 28 % are spent around the clock. As
already noted, when a flight is delayed,
operating costs that do not pay off bring losses.
But there is the second component of losses in
case of flight delays — these are additional
expenses for payment of compensation to
passengers, expenses for food and drinks for
passengers, hotel accommodation, transfers,
expenses for transferring passengers to flights
of other airlines with an interrupted flight
manifest. In 2007, direct operating costs
associated with schedule delays in the US
market were estimated by US experts to be
about 8 billion dollars. The cost of delays for
passengers was estimated by the same authors
at four billion dollars a year [3].

8 Federal Air Transport Agency. Rosaviation. Prices for
avia fuel in 2022. [Electronic resource]: https://favt.gov.
ru/dejatelnost-ajeroporty-i-ajerodromy-ceny-na-aviagsm/
?id=8788. Last accessed 13.01.2023.

The most difficult is the issue of managing
a disruption, especially in case of massive flight
delays. Scientific research on this issue is
dedicated not only to management of delays
caused by force majeure, but also to systemic
issues of airport development. The intensification
of their activity results in more and more
situations that lead to a violation of punctuality
of flights.

An increase in intensity of air traffic leads
to a delay of aircraft in the landing waiting area.
The intensity of air traffic at the airports of large
metropolitan areas leads to the fact that 60—65
take-off and landing operations per hour
becomes an insufficient rate and, naturally, any
one-minute delay in landing or taking off an
aircraft leads to a malfunction and formation of
a queue for departure. And the delay is followed
by extra fuel costs and an impact on the image
of an airline.

A serious problem that limits the rhythm of
the airport is the take-off and landing speed of
different types of aircraft. Aircraft with slower
rates of climb or descent increase the time
interval for the aircraft to stay on the runway.
This problem is analysed in detail in [4]. The
creation of buffer, excess time for schedule
alignment is explored in [5].

Other studies are looking at the more
common causes of flight delays. The work [6]
examined several causes determining flight
delays at Newark International Airport (EWR)
using an integrated approach. The results show
that adverse weather conditions, low ceilings
(lower edge of the clouds) and poor visibility
greatly affect flight delays. Similarly, the work
[7] explored the main causal factors for flight
delays by ranking various factors using an
analytical hierarchy process. The authors found
that technical disruption and data entry delay
were two most influential factors. Based on the
identification of causal factors, further studies
examined the quantitative impact of each factor
on flight delay. Analysing the characteristics of
flight departure and arrival delays by plotting
probability density functions, Muller [ef al] [8]
investigated several causative factors for delays
such as transportation volume, aircraft type,
aircraft maintenance, airline operations, weather
conditions, changes in procedures during the
flight, capacity limitations, customer service
issues, and late arrival of an aircraft or of a crew.
Another article by Shaowu Chen, Yaning Zhang
and others entitled «Study of Flight Departure
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Table 1

Causes and duration of delays (%) (compiled based on [10])

Cause of delay / Duration Less than | 0:15-0:30 [0:31-1:00 |1:01-2:00 [ More than
15 minutes 2:00
Not categorised delay 32,61 5,98 2,99 2,77 2,38
(different causes)
Airline operational causes 2,20 4,36 4,76 4,76 2,79
Delay due to passengers and their luggage 2,97 3,46 1,68 0,81 0,55
Delay caused during maintenance of the aircraft by | 2,44 2,83 0,95 0,53 0,20
suppliers (loading and unloading, fuel, catering)
Delay caused by maintenance or aircraft defect 1,85 3,98 5,08 6,72 12,83
Delay caused by operational control and crew duty | 3,24 4,43 2,96 2,46 2,00
regulations
Delay caused by air traffic control 12,76 15,24 8,58 4,60 2,50
Delay caused by airport constraints 10,81 6,09 2,06 1,02 0,67
Delay caused by previous flight delay 31,12 53,64 70,94 76,41 76,08

Delay and Causal Factor Using Spatial Analysis»
used several methodological approaches
(«Several approaches have been used to analyse
the factors that affect flight arrival and departure
delay»). The results show that the weather
contributed to 69 % of delays [9].

However, it is worth noting the fact that
when studying the causes of flight delays,
conflicting statistics were formed among studies
in the US and Europe. European research shows
that the largest time delays are delays associated
with late arrival of aircraft, that is, with
a violation of the traffic schedule (Table 1).

In the USA, the main cause is associated
with «weather conditions» that provoke the
disruption of operations of already overloaded
airports. In addition, the main cause for flight
delays that is mentioned for the United States
is poor planning of the airport operations that
is without considering the actual traffic capacity
(Pic. 1).

Proposals for Implementation of a Method
for Managing a Disruption

Methods for managing a disruptive situation
are considered in a number of scientific and
practical developments for managing resources
in a disruptive situation. So, for example, in the
study [12] the objective function is the total
delay time, which tends to a minimum. The
optimal distribution of organisational resources
is the essence of solving this problem. Options
for studying the components of losses and their
magnitude have not been studied in the work.

In this paper, it is proposed to consider
a simulation model, based on which it is
possible to study the costs of an airline in case
of a flight delay and the decision-making
algorithm for managing a disruption associated

with a massive flight delay at the airport. The
simulation is based on a disruption associated
with the delay of 13 flights. Under the terms
of the study, the delay began at 18:00 on the
first day and started to be resolved from 03:00
on the next day. The researcher will have to
build a queue for departure starting at 03:00
with an interval of 30 minutes. Table 2 shows
the daily flight plan for the current day and the
beginning of the next day. The schedule
presented in the table is hypothetical, since the
described situation models a learning task for
developing decision-making skills during
a disruptive situation and skills to evaluate the
decisions made. There may be several options
for building a queue for departure. First, it can
take the form of a conventional queuing system
«first in —first outy, that is, following the traffic
schedule laid down in the daily plan. The
second option is «last in — first out» to
minimise the delay time for those flights that
are closer to the time when the airport opens
for departure. The third option is to minimise
the airline’s losses from the delay. The model
includes losses from aircraft downtime per
hour of downtime. Therefore, the larger is the
aircraft, the greater is the loss from fixed costs.
The next group of losses is the cost of serving
delayed passengers — the cost of food after four
hours of delay, of hotel accommodation after
six hours of delay. Let us assume that the
compensation to passengers of 0,25 minimum
wage per each hour of delay is 25 rubles. The
amount of the minimum wage is calculated //
based on the Federal Law («The calculation of [

payments for civil obligations established
depending on the minimum wage is made from
July 1, 2000 to December 31, 2000, based on
the basic amount equal to 83 rubles 49
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Table 2

Initial conditions for solving the problem of managing
a disruption [performed by the author]|

Delayed flights
No of flight Destination Departure time scheduled Aircraft type Number of Expenses per aircraft type
Hours Minutes [DISERRERIE
711 Kozelsk 18 0 AN24 32 980
712 Moscow-DME 18 30 A319 104 31387
713 Yekaterinburg 19 0 A320 80 36729
714 Chelyabinsk 20 0 B735 85 33390
715 Murmansk 20 30 ERJ-170 50 18200
716 Khabarovsk 21 0 B757 110 49418
717 Voronezh 22 0 B738 80 38000
718 Samara 22 30 ERJ-170 45 18200
719 Krasnoyarsk 23 0 B739 150 39000
720 Novosibirsk 23 30 B767 105 48000
721 Tyumen 0 30 B735 90 33390
722 Kaliningrad 1 30 A320 120 36729
723 Volgograd 2 30 F50 40 13356
Scheduled flights
772 Moscow-VKO 6 30 B735 100 33390
773 Yakutsk 7 0 B757 90 49418
774 Ufa 7 30 B738 110 38000
775 Krasnodar 8 0 A320 90 36729
776 Sochi 8 30 B738 104 38000
777 Anapa 9 0 ERJ-170 68 18200
Runway Other
closure 2% departure of these flights. If they are delayed,
12% .
Equipment there will be new losses already from the delay
falures of these flights. But on the other hand, the release
of scheduled flights will increase the delay of
Planning errors flights of the previous day. The researcher can
19% get a result in the form of an estimate of losses
in cases of departure of flights of the current day
C‘é‘f’%"“&"‘;:s according to the schedule, their delay and

66 %

Pic. 1. Flight delays causes [11].

kopecks, from January 1, 2001 based on basic
amount equal to 100 rubles»°®).

The model is made in the form of
a e-spreadsheet, in which each decision is
calculated and estimated by the amount of losses,
which allows checking the cost of decisions
made, comparing the results, and choosing
a possible variant of the order of departure of
flights.

Table 2 shows that in the morning of the next
day, regular flights depart from 06:30, but not all
delayed flights of the previous day have departed
during these hours. The researcher has yet to
solve the problem of what to do with the

9 Federal Law No. 82-FZ of June 19, 2000 (as amended on
December 19, 2022) «On the minimum wage». Article 5.
[Electronic resource]: http://www.consultant.ru/document/
cons_doc_LAW_27572/5bdc78bf7e3015a0ealcOeaSbef70
8a6c79¢2f0a/#dst100019. Last accessed 13.01.2023.

departure of flights of the previous day or
alternation of flight departure — a flight of the
current day, a flight of the past day.

The total amount of losses is determined by
the formula:
L= DAC(,) +CF(1) +CH(,) + CPD(,),

6]
where L — the amount of losses regarding the
delayed flight;

DAC — losses from aircraft downtime;

CF — the cost of food for passengers;

CH —the cost of accommodation of passengers
in a hotel,

CPD — compensation to passengers for
a flight delay.

As can be seen from formula 1, all components
of losses depend on time.

In this case T( = Td; T(CF)= Td-4;T

©m

DAC
Td = 6; Tipp) = Td, where Td — delay time
(in hours) and then
Td=Ta-Ts, 2

where Ta — actual departure time of the aircraft;
Ts —scheduled departure time of the aircraft.
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Daily plan

Destination Scheduled departure Actual departure Delay time Number of | Expenses per passengers Expenses Penalties
time time passengers per aircraft
Hours Minutes Hours Minutes | Hours | Minutes food accommodation | compensation
Kozelsk 18 0 3 0 9 0 32 7040 64000 7200 8820 0
Moscow-DME 18 30 3 30 9 0 104 22880 208000 23400 282483 0
Yekaterinburg 19 0 4 0 9 0 80 17600 160000 18000 330561 0
Chelyabinsk 20 0 4 30 8 30 85 18700 170000 18062,5 283815 0
Murmansk 20 30 5 0 8 30 50 11000 100000 10625 154700 0
Khabarovsk 21 0 5 30 8 30 110 24200 220000 23375 420053 0
Voronezh 22 0 6 0 8 0 80 17600 160000 16000 304000 0
Samara 22 30 9 30 11 0 45 9900 90000 12375 200200 0
Krasnoyarsk 23 0 10 0 11 0 150 33000 300000 41250 429000 0
Novosibirsk 23 30 10 30 11 0 105 23100 210000 28875 528000 0
Tyumen 0 30 11 0 10 30 90 19800 180000 23625 350595 0
Kaliningrad 1 30 1 30 10 0 120 26400 240000 30000 367290 0
Volgograd 2 30 12 0 9 30 40 8800 80000 9500 126882 0
Moscow-VKO 6 30 6 30 0 0 100 0 0 0 0
Yakutsk 7 0 7 0 0 0 90 0 0 0 0 0
Ufa 7 30 7 30 0 0 110 0 0 0 0 0
Krasnodar 8 0 8 0 0 0 90 0 0 0 0 0
Sochi 8 30 8 30 0 0 104 0 0 0 0 0
Anapa 9 0 9 0 0 0 68 0 0 0 0 0
240020 | 2182000 262287,5 3786399 0

Total expenses 6470 707 rubles.

Pic. 2. Departure queue according to the algorithm «first in - first out» [performed by the author].

Daily plan
Destination Scheduled departure time Actual departure time | Delay time Number of | Expenses per passengers Expenses per
Hours Minutes Hours Minutes Hours [ Minutes food accommodation | compensation aircraft
Volgograd 2 30 3 0 0 30 40 0 0 500 6678
Kaliningrad 1 30 3 30 2 0 120 0 0 6000 73458
Tyumen 0 30 4 0 3 30 90 0 0 7875 116865
Novosibirsk 23 30 4 30 5 0 105 23100 0 13125 240000
Krasnoyarsk 23 0 5 0 6 0 150 33000 0 22500 234000
Samara 22 30 5 30 7 0 45 9900 90000 7875 127400
Voronezh 22 0 6 0 8 0 80 17600 160000 16000 304000
Khabarovsk 21 0 9 30 12 30 110 24200 220000 34375 617725
Murmansk 20 30 10 0 13 30 50 11000 100000 16875 245700
Chelyabinsk 20 0 10 30 14 30 85 18700 170000 30812,5 484155
Yekaterinburg 19 0 11 0 16 0 80 17600 160000 32000 587664
Moscow-DME 18 30 11 30 17 0 104 22880 208000 44200 533579
Kozelsk 18 0 12 0 18 0 32 7040 64000 14400 17640
Moscow-VKO 6 30 6 30 0 0 100 0 0 0
Yakutsk 7 0 7 0 0 0 90 0 0 0 0
Ufa 7 30 7 30 0 0 110 0 0 0 0
Krasnodar 8 0 8 0 0 0 90 0 0 0 0
Sochi 8 30 8 30 0 0 104 0 0 0 0
Anapa 9 0 9 0 0 0 68 0 0 0
185020 1172000 246537.5 3588864
Total expenses 5192 422 rubles.
Pic. 3. Departure queue according to the algorithm «last in - first out» [performed by the author].
Daily plan
Destinati heduled dep time | Actual departure time Delay time Number of Expenses per passengers Expenses per
Hours | Minutes Hours Minutes Hours | Minutes passengers food i i i
Khabarovsk 21 0 3 0 6 0 110 24200 0 16500 296508
Novosibirsk 23 30 3 30 4 0 105 0 0 10500 192000
Krasnoyarsk 23 0 4 0 5 0 150 33000 0 18750 195000
Kaliningrad 1 30 4 30 3 0 120 0 0 9000 110187
Moscow-DME | 18 30 5 0 10 30 104 22880 208000 27300 329563.5
Voronezh 22 0 5 30 7 30 80 17600 160000 15000 285000
Tyumen 0 30 6 0 5 30 90 19800 0 12375 183645
Yekaterinburg | 19 0 9 30 14 30 80 17600 160000 29000 532570.5
Chelyabinsk 20 0 10 0 14 0 85 18700 170000 29750 467460
Murmansk 20 30 10 30 14 0 50 11000 100000 17500 254800
Samara 22 30 11 0 12 30 45 9900 90000 140625 227500
Volgograd 2 30 11 30 9 0 40 8800 80000 9000 120204
Kozelsk 18 0 12 0 18 0 32 7040 64000 14400 17640
Moscow-VKO | 6 30 6 30 0 0 100 0 0 0 0
Yakutsk 7 0 7 0 0 0 90 0 0 0 0
Ufa 7 30 7 30 0 0 110 0 0 0 0
Krasnodar 8 0 8 0 0 0 90 0 0 0 0
Sochi 8 30 8 30 0 0 104 0 0 0 0
Anapa 9 0 9 0 0 0 68 0 0 0 0
190520 1032000 2231375 3212078

Total expenses 4657 736 rubles.
Pic. 4. Departure queue minimizing delay losses [performed by the author].
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Next, we consider the results of building
a queue for departure according to the condition
«last in — first out» and a variant in which the
queue for departure will be built with the
condition of minimizing losses from delay.

Options for building a queue for departure in
Pics. 2 and 3 do not establish an additional
condition L = F(t) — min. The queue option in
Pic. 4 sets this condition. The task of the
researcher is to offer several options for arranging
flights and choose the least unprofitable among
them.

CONCLUSIONS

The given examples show that the use of the
model allows simulating the process of managing
a disruptive situation. In addition to the solutions
given as an example, it is possible to build other
variants of queues for departure of aircraft. The
model allows changing the parameters that form
the composition and magnitude of delay losses.
Examples of queuing show that it is possible to
queuing departure flights with the least delay
losses. The purpose of the model is to show the
possibilities of simulation modelling for solving
operation problems associated with making
managerial decisions. The model can be used for
training air transport system specialists and as the
basis for a corporate information system module.
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Adequacy of the Gravity Model
of Railway Passenger Flows
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ABSTRACT

The most accurate modelling of spatial distribution of
passenger flows is a prerequisite for successful planning of
development of the transport system. It is the basis for
calculation of a predictive trip matrix. An approach based on the
gravity model is among main modelling methods.

The work investigates the issue of the adequacy of the
gravity model with a double constraint and an exponential-power
function of gravitation. It is this specification of the model and
its particular cases with exponential and power functions of
gravitation that are most often used to estimate spatial
distribution of passenger flows both in theoretical and applied
research.

Calibration and validation of the specified model is shown
on the observed (actual) matrix of railway passenger origin-
destination matrix. It was built with the help of the data of
Express [railway ticketing] ADB ACS: the number of tickets sold
for long-distance trains for all the pairs of directly linked stations.
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Since calibration of the gravity model can be carried out by
different methods (depending on how the model incorporates
stochasticity, which is responsible for differences between the
modelled and observed data), after a detailed analysis of the most
common methods for calibrating the gravity model, the approach was
chosen based on the maximum likelihood estimation. The work also
analyses the gravity model validation tools used to estimate the
proximity between the observed and modelled trip matrices.

Comparison of the modelled and observed trip matrices resulted
in the conclusion that the gravity model under consideration predicts
several aggregate indicators with a high degree of accuracy: total
passenger turnover, average travel distance, and travel distance
distribution. At the same time, it is shown that the error in the forecast
of passenger flow for most individual origin-destination trips is quite
large. This circumstance significantly reduces the possibility of
practical application of the gravity model for the analysis and modelling
of passenger flows in long-distance railway passenger traffic.
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INTRODUCTION

In Russia, the overall structure of intercity
passenger transportation is dominated by road
and railway transport. The main volume of
passenger transportation with a length of up to
300 km falls on bus and suburban railway routes.
However, long-distance rail traffic plays the main
role for trips over distances from 300 to 1000 km
(for longer routes, air traffic is of primary
importance). It is railway transport that to a large
extent ensures connectivity (including social one)
of the territory of the Russian Federation and
interregional transport accessibility, improvement
of which is designated as a priority goal for
development of the transport system®.

A necessary prerequisite for successful
planning of development of the transport system
is associated with the most accurate modelling
of spatial distribution of passenger flows, on the
basis of which the forecast trip matrix (TM) is
calculated. Two main methods used for modelling
are entropy and gravity ones. The former is based
on the assumption that the transport system,
considered as a system of movement of
individuals, is closed and tends to reach an
equilibrium state corresponding to the maximum
entropy?. A detailed presentation of this method
can be found, for example, in the monograph [1].

The latter method is based on an analogy
with Newton’s law of gravity. With this
approach, it is assumed that the passenger flow
depends on the size of the points of departure
and arrival and the distance between them, and
that between near and large points, the passenger
flow is greater than between small and distant
ones. The specific form of such dependence is
determined by the modelled system and
additional constraints.

The first attempts to use the gravity model to
describe spatial distribution of various types of
economic and social interaction were made in
the 1930s [2], and possibly even earlier [3].
However, this model became widespread in the
1950s [4] and has since been actively used to
model transport, trade, financial, migration flows,

! Transport Strategy of the Russian Federation till 2030 with
a forecast for the period up to 2035. Approved by the order
of the Gevernment of the Russian Federation of 27.11.2021
No. 3363-r. (in Russian). [Electronic resource]: http://static.
government.ru/media/files/7enY F2uLSkFZIOOpQhLIOnUT
91RjCbeR.pdf. Last accessed 22.12.2022.

2 Gasnikov, A. V., Klyonov, S. L., Nurminsky, E. A. [ef al].
Introduction to Mathematical Modelling of Transport Flows:
Study guide. Ed. by A. V. Gasnikov. Moscow, MFTI publ.,
2010, 362 p. ISBN 978-5-7417-0334-2.

etc. (examples of application of gravity model in
fields not related to transport along with the
relevant references can be found in the article of
one of the authors [5]).

In the 1960s and 1970s, the mathematical
properties of the gravity model were studied in
detail by the efforts of several scientists. In
particular, the works [6-9] proposed and
rigorously substantiated methods for calibrating
the model based on empirical data. A rather
complete exposition of these and other theoretical
issues is contained in the review article [3] and
the monograph [10]. Also, during this period, the
application of the gravity model began to predict
the spatial distribution of passenger flows in
specific cities and territories when developing
plans for development of transport infrastructure
[11]. However, during those years, the practical
use of the gravity model was rather limited, since
the collection of empirical data necessary for
calibrating the model was carried out through
surveys and direct observations. This required
the involvement of a large number of traffic
checkers and, accordingly, implied significant
costs.

The situation concerning availability of data
has begun to change since the late 1990s due to
development of information technology. The
widespread introduction of video surveillance
systems on the roads, the use of cashless
payments, the emergence of smartphones with
geolocation and other similar technologies have
made it possible to obtain sufficiently complete
and reliable information about transport flows.

As availability of such data has increased, the
number of works aimed at testing the adequacy
of the gravity model for modelling the spatial
distribution of passenger flows for various
territories and transport systems has increased
significantly. Results of this kind can be found
in [12—19] and many other works. In particular,
it was shown in [12] that the gravity model quite
well describes the spatial distribution of air
passenger transportation volume across the
countries of Central Europe.

The article [13] used data on daily work trips
in six countries to test the adequacy of various
modifications of the gravity model. Among other
things, this work showed that for such data, the
gravity model gives a sufficiently good forecast
for small and medium distances, but for large
distances, the accuracy of the forecast is
significantly reduced. Data on work trips were
also used in [ 14] to assess the possibility of using
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a gravity model, calibrated using the data of one
region, to predict trips in another region. In [15],
the gravity model was validated based on data
on carpooling trips made in one of the regions of
Russia.

In [16], the gravity model was tested for cargo
railway flows between provinces in China. The
article [19] contained a similar study regarding
passenger transportation by rail. In this work,
based on data on the volume of passenger
transportation on one of the lines of the Spanish
railways, the authors showed that the gravity
model approximates the observed data much
better than the Poisson regression.

Checking the adequacy of the gravity model
for specific transport systems, territories and
modes of transport is necessary to justify the
legitimacy of using the gravity model to solve
applied problems. From a practical point of view,
the gravity model is an integral part of the four-
step transportation model [1], which is actively
used in making managerial decisions on
development of transport infrastructure®, and is
implemented in all modern transport modelling
software (PTV Visum, TransNet, and others).

The gravity model can be used in the four-
step model at the second step to calculate the
total TM (for all modes of transport), after which,
at the third step, for each origin-destination
segment, the splitting of passenger traffic per
different modes of transport is calculated. Also,
the gravity model can be used in the form of
a so-called synthetic gravity model for
simultaneous calculation of TM and splitting per
mode of transport (that is, the second and third
steps are combined). In this case, the gravity
model is used to calculate TM for each mode of
transport separately. Accordingly, practically
significant results can be obtained only if the
gravity model adequately describes the spatial
distribution of passenger flows for each mode of
transport separately.

8 Methodological guidelines for development and
implementation of measures for organisation of traffic.
Organisation of traffic at controlled intersections. JSC
Scientific Research Institute of Automobile Transport,
Moscow, 2017. [Electronic resource]: https://e-ecolog.ru/
docs/zZTTAN608Pn-TZ7JAQqI2/. Last accessed 22.12.2022.

#STO [organisation’s standard] AVTODOR 2.2-2013. Design,
construction, operation of highways. Recommendations for
predicting traffic intensity on toll sections of highways of
the Avtodor state company and income from their operation.
Moscow, Standard of the Avtodor State Company, 2013.
[Electronic resource]: https://studylib.ru/doc/2002300/
rekomendacii-po-prognozirovaniyu-intensivnosti-
dorozhnogo/. Last accessed 22.12.2022.

In particular, when creating a transport model
on a national scale, this also applies to long-
distance railway transportation. Therefore, the
main objective of the study was to test the
adequacy of the gravity model for modelling the
spatial distribution of passenger flows in long-
distance railway transportation.

RESULTS
Gravity Model

Let passengers make trips from points of
departure i = 1, 2,..., I to points of destination
Jj=12,.. Jand ¢; which s the generalised cost
of a trip from point i to point j is known
(generalised cost is a value that includes all the
time and financial expenses of a passenger for
the trip). Let’s denote by Tij the number of trips
from point i to point j. Obviously, T, depends on
the point of origin i, the point of destination j and
the value ¢;- One of the simplest forms of such
a dependence is a relation of the form:
Ty =ab,f(c;), (1)

where a; and bj are some quantitative
characteristics of origin and destination points;

f(c) —anon-negative function that is defined
forall ¢ > 0.

If the function f{(c) is decreasing, and the
characteristics a, and bJ. are interpreted as the sizes
of the points of origin and absorption of
passenger flows at the corresponding points, then
dependence (1) is a mathematical implementation
of the empirical rule «large and near situated
objects interact more strongly than small and
distant». Due to the similarity with Newton’s law
ofuniversal gravitation, dependence (1) is called
the gravity model.

Let s,be the number of departures from point
i (to all points of arrival), d; — the number of
arrivals at point j (from all points of departure).
Then it follows from the obvious identities
Z;T,-, =s,, Y\ T,=d, that a,and b, must satisfy

the equalities
Zj:la,-b,f(cy) =5 Vi=1..,1,
Zx‘l=1afbff(cr’/‘):dj Vj:L--,J.
For given s; and d,, the system (2), (3) is

a system of equations for the unknowns a, and
b,. If for any ¢; the condition f (¢;)>0 issatisfied

(INE)

and
1 J
zi:lsi = z j:ldf ’

then the system (2), (3) has a solution [7]. In this
case, the solution will not be unique (if @', b; is

® World of Transport and Transportation, 2023, Vol. 21, Iss. 1 (104), pp. 213-223

Martynenko, Alexander V., Saifutdinov, Denis Zh. Adequacy of the Gravity Model of Railway
Passenger Flows




05 will

also be a solution for any 0>0). However, it was

a solution to system (2), (3), then 6a;,

shown in [7] that for any two different solutions
a;, by and a’, b’ the equality ab;=a’h} will
hold for any i, ;.

This means that Tij does not depend on which
particular solution of system (2), (3) will be used
in (1). Thus, the gravity model (1) establishes
a one-to-one correspondence between the TM Tij
on the one hand and a pair of vectors (@, *,a, ),

(b,---,b, ) on the other.

The function f(c;) is called the gravitation
function. It shows the «readiness» of the
passenger to make a trip, depending on the size
of the generalised cost ¢ As a function of
gravitation f(c,), the researchers often use
a power function f(c;)=¢,", an exponential

function /(¢;)=exp(-ne;) oracombined function
f(c,/.) =c exp(—uc,.j),

exponential-power function.

The power and exponential functions of
gravitation monotonically decrease for ;> 0, so
for these functions, the lower is the generalised
cost ¢; , the greater is the «readiness» of
a passenger to make a trip. In many cases, this is
true, but in some situations, for small values of

Cip this may not be the case. For example, for
intra-city public transport, many passengers have
alower «willingness» to travel between adjacent
stops than for a longer distance (between two
adjacent stops, such passengers prefer to walk).
A similar situation will be true for long-distance
railway transportation: for trips over short
distances, passengers choose commuter trains or
buses. Consequently, in such cases, to describe
gravity, the combined function is more adequate,
which, in the case of y > 0, first increases and
then decreases. Therefore, further we will
consider (1) with the combined gravitation
function, that is, in the form:

which is also called

T, =ab;cj exp(-uc; ). “)

Calibration of the Gravity Model
using the Observed TM

Let us assume that as a result of observations,
the TM N ={n}, i=L...,1, j=L1..,J is obtained

and consider the problem of estimating the
parameters 4, b;, v and p of the model (4)

using the observed matrix N. Obviously, the

method of estimation depends on how exactly
the model incorporates the stochasticity that is
the cause of the deviation of the observed values
n; from the modelled values T,. Let’s take
a closer look at some of the most popular
approaches.

1. The simplest option is to assume that
n, =T, +&, where g is a random variable. In this

case, it is natural to use the least squares method
(LSM) to estimate the model parameters. As
a result, we get the minimisation problem:

S(a b YR ) z;,j(ni/ _7;])2 =
R/REY
=3 :

—ab;c; exp( pwy)) —  min,
which, as a result of applying standard methods
of mathematical analysis, leads to a system of
equations for determining the parameters a, bj,
v and p:
oS

—=0Vi=1..,1,
oa; ( /) N
oS )
5=0VJ:L..,J, {1,011,
J (5)
ZS 0, Z‘j il (nu )
éz 2, G T, (m, =T )=0.
o

The weak point of this approach is that the
use of least squares requires restrictions on &,

which in this case, most likely, will not be
satisfied. In particular, &, will not be

homoscedastic (obviously, the variance ¢;

depends on the value of Tij). Also, a significant
disadvantage of using LSM is the lack of
a meaningful interpretation for equations (5).

2. Another approach, which was first
rigorously stated in [8], is based on the assumption
that each passenger randomly and independently
of other passengers chooses one origin-
destination segment (i, j) from /=J correspondences
to make a trip. Moreover, the probability Py of
choosing trip (4, j) is the same for all passengers.
With this approach, Tij is interpreted as the
theoretical selection frequency of trip (i, j) with
n=y, /iy passengers, that is, 7; =np; . Therefore,

the gravity model (4) can be written as:

1
Py = ;aibjc; exp (—p.c,.j ) (6)

To estimate the parameters a,,...,a,,b;,...,b,, 7,1

of the model (6) based on the observed matrix
N, the maximum likelihood method is used. In
this case, the likelihood function will look like:
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L=(abr) =TT 1(n)" -

i1 j=1

1 J n
=HH(n’1aib,.cg. exp(—uc; )) "

i1

Taking the logarithm of the function L and
considering that #,Inn" does not depend on the

model parameters, and also that the probabilities
p;; must satisfy the normalisation condition
2 p; =1, we arrive at the conditional optimisation

problem:
=33
Z, 12” @b exp( pc,.j) =n

Next, we use the method of Lagrange
multipliers The Lagrange function will look like:

Flab,pmn) =3, 30
_7‘(2, 12, @b exp(- pc,.j)—n).

Equating the partial derivatives of the
function F to zero, we get (7)—(11).
If each of equations (7) is multiplied by ¢,

a.b;1.1
ny(lnai+lnbj+ylnci,—uc,.,) — max,

(lna +Inb; +ylng; pc,./.)—

and summed over i (or each of equations (8) is
multiplied by bj and summed over j), then we
get:

1Y 3 abcpexp(-ne, )= Y m=n (12)

From here and from (11) it follows that A= 1.
Also (12) means that equation (11) is
a consequence of each of the group of equations
(7) and (8). Therefore, taking into account (4),
the system of equations (7) (11) takes the form:

z“y Z n, Vi=

X L= =t

Z;Zj i€ =Z, 12, i
PIDIALLES NN WA LI

Thus, estimates of the parameters a,,..., a
b,...b

o Yp

(13)—(16)

IJ
¥, u @, can be found from the system of

rdF 15

day i=1

s

-2,

aF IZ; i
—=— n —Az age]; exp(—pey) =0vj =
ab; by Loy if i ik [ !.F}
> YN adyelep(-ney) (-e) = 0
ncg — agbycf expl(—pcy ) (—cy) =
1 Lije ifCif pm1 dijey {0 Cpp EXPL —HCy if
zf Z’ 1 azf ZJ byl exp(—pucy;) 1 0
— = g Incy; — Ay Cy s EXPL — MG ) InGgp = U,
dy =1 j=1 R i=1 e f=) Iy SXPLTHEY 4
aF i !
—_—= ¥ —Hegl—1n=
| P Ziqz;-]mbjﬂuﬂp{ .HE:j} n=0

equations (13)—(16). In contrast to system (5),
here all equations have a transparent interpretation,
which corresponds well to the content of the
gravity model. In particular, equation (13) means
that for each point i, the model number of
departures (to all points of arrival) must match
the observed number of destinations. Similarly,
equation (14) means that the corresponding
modelled and observed arrivals coincide.
Equation (15) shows that the total modelled cost
of all trips should equal the total observed cost
of all the trips. If both parts of (15) are divided
by >, 7,=>, /i, then it can be interpreted as an

equality of the corresponding average costs. The
last equation has the same meaning as (15), but
only for the logarithmic generalised cost Cy

3. Another approach was proposed in [9] to
include stochasticity in the gravity model. In this
work, the number of trips from point i to point j
is a discrete random variable ©,, and the value T,
given by formula (4) is interpreted as the
mathematical expectation of the value ® , that is:

[@,/] T,=abc; exp( ucy)

Let’s assume that the values O, (i=L...7,
Jj=L...,J ) are independent in the aggregate and

obey the same distribution law (with different
parameter values):

Pr(©, =k)=0(k.T;)=o(kab,c) exp(-nc, )).

Then, to estimate the parameters a,.., a,
bl,..., b PR based on the observed matrix N,
we use the maximum likelihood method. In this
case, the likelihood function will look like:

L=L(a,b,y.n)= lL[li[Pr(G)ij:nij):

i -1
1 J
=HH¢(nu,a by} exp(-uc; ))
=1 j-1

After taking the logarithm of the function L,
we obtain the following optimisation problem:

I
- 2 ¥ — Wi =
i n;—A - bye; exp( “':I,f} =0Vvi=1..1L

I
-
-

(D—(11)
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CALY 1 / ding

ﬂa; =1 j dTu
e 1wl din
ab, =EZ Ty dn

ﬁ']nL d]nq:r
__Zi-:.z;-l “ dTU

L=y S hno(n,T,)-

i=1 j=1
J a.b;vm

=ZIZZ (”grabc exp(- uc,j)) — max.

Equating the partial derivatives of the
function In L to zero, we obtain a system of
equations for determining the required parameter
estimates (17)—(20).

The specific form of equations (17)-(20)
depends on the choice of distribution @. Quite
often, the Poisson distribution is used as @:
_ow(n)1

!
n,.j.

It can be verified by direct calculations that
in this case system (17)—(20) turns into a system
of equations (13)—(16). If we take the normal
distribution as @:

(7, -, )2 ]

1
(p(Tﬁ,nﬁ)—G\/zexp[ 27

then system (17)—(20) turns into system of
equations (5). Moreover, this will be true for any
standard deviation G.

Thus, the third approach to modelling the
stochasticity of the gravity model generalises the
first and second approaches in the sense that it
leads to identical systems of equations for
determining model parameter estimates. At the
same time, it should be emphasised that the first
and third approaches model stochasticity in
virtually the same way: in the first approach,
M([T,]=M[T,+¢,] under a fairly natural

assumption that M[e,|=0, that is, in both

approaches, the modelled number of origin-
destination trips is interpreted as the mathematical
expectation of the observed number of the trips.
However, the second approach is fundamentally
different from them: in it, the modelled relative
frequency of origin-destination trips is the
probability that a passenger chooses this trip.
As mentioned above, the first approach and
equations (5) obtained on its basis are rarely used

= I:'_I-'b':jI =1,..

=0%wi=1..L

A

-0, (17)-(20)

ﬂInL Z Z dineg I 0
= neg = 0.
X i=1 = j=1 T, dty

to estimate the parameters of the gravity model
and mainly in theoretical studies (one example of
using the first approach to estimate the parameters
of the TM based on the entropy model can be
found in [20]), which is due to the need to impose
not very realistic restrictions on ¢;. At the same

time, equations (13)—(16) are the main tool for
estimating the parameters of the gravity model
both in scientific research and when creating
transport models for specific areas. Therefore, in
this work, to calibrate model (4), we will use the
system of equations (13)—(16). This system does
not have an analytical solution, so it is necessary
to use approximate methods to solve it.

Equations (13)—(14) actually represent
system (2)—(3), where the observed numbers of
departures and arrivals are used as s, and d,, which
means that the above statements about the
existence and uniqueness of the solution will be
valid for them (this again emphasises the
naturalness of using system (13)—(16) for model
calibration). Therefore, for given values of y and
y, system (13)—(14) uniquely determines all
products &, b,, that can be found approximately
using the method of simple iterations. To do this,
a,are expressed from equations (13), and b, are
expressed from equations (14). Then all a, are
given some initial values (usually one) and b, are
calculated from them based on equations (14).
Based on the obtained values of bj, a, are
calculated from equations (14) and so on. The
process is continued until equalities (13)—(14)
are fulfilled with a given level of accuracy. Such
an algorithm is called the Fratar method, or the
Furness method, or the biproportional algorithm
(for details, see the monograph [21]).

Thus, equations (13)—(14) define the function
q(v,n)=a,(v.n)b,(v,1) . Therefore, (15)—(16) are
equations for y and p (21)—(22).

Although the function ¢(v.n) is smooth, it
cannot be specified analytically, moreover, only

its approximate values are available to us.
Therefore, to solve system (21)—(22), it is
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Table 1

Main characteristics of observed TM [calculated by the authors]

Characteristics LT™M STM
Number of cities 98 38
Number of specific origin-destination trips 9604 1444
Number of passengers 3743252 2240018
Number of zero specific origin-destination trips 6217 616
Number of specific origin-destination trips with less than 10 passengers 6504 622
Maximum number of passengers for one specific origin-destination trip 30006 30006
Average number of passengers for all origin-destination trips 390 1551
Average number of passengers for all non-zero specific origin-destination trips 1105 2705
Median number of passengers for all specific origin-destination trips 0 134
Median number of passengers for all non-zero specific origin-destination trips 157 835
Passengers turnover, thousand people-km 4563511 3009016
Average trip distance, km 1219,13 1348,3
1 J 1 J 1 J
227 (rw)e; =23 a (v )ej exp(-ue ), = 33 e,
=1 j=1 =1 j=1 =l j=1
, (21)-(22)

1 J
convenient to pass to an equivalent optimisation
problem:

H (v,p)=H(v,0)+ H, (v.n) =

= Z Zc |+
Z p)ing, va Inc; | — (23)

— min,

to solve which it is necessary to use gradientless
optimisation methods.

Initial Data

To calibrate the gravity model in this work,
we used data from the automated control system
of the Express ADB ACS, available through the
Correspondence and financial results AWP. This
system allows getting the number of tickets sold
for long-distance trains for any pair of departure
and arrival stations, that is, the observed TM.

The data processed covered a month of 20195,
The period was typical for prepandemic period.
In total, the ACS contains information about
almost 37000 stations. But the vast majority of
stations generate negligible passenger traffic. For
35000 stations, the number of departed and
arrived passengers (for all destinations) is only
a few per month. For another 1000 departure
(arrival) stations, there are no more than 500
passengers per month, that is, less than 20 people
per day. Therefore, it makes no sense to use all

5 Data were collected directly from Express ADB ACS based
on the agreement on the access granted in 2019 to the Ural
State University of Railway Transport for research purposes.

p)ling, = Zq N exp(—uc,.j)lnc,., —ZEn” Inc;.
=1

=l j=1

stations to calculate the parameters of the gravity
model. It is also necessary to keep in mind that
several railway stations can be located in one and
the same city, so their passenger flows must be
combined, and TM should be considered by
stations, but by cities.

To compare the quality of approximation for
observed TM of different sizes, we will calibrate
the model on two data sets: TM for cities, each
of which has a total of more than 20 thousand
departures and arrivals, as well as TM for cities,
each of which has a total of more than 50
thousand departures and arrivals. For brevity, we
will call the first of them a large TM (LTM), and
the second a small TM (STM). The statistics of
these TM are presented in Table 1.

Note that TM under consideration have a rather
large number of zero correspondences (see Table 1).
In particular, because there is no direct passenger
communication between many cities. The points
of departure and arrival within STM, as well as all
origin-destination trips with a volume of more than
5000 passengers, are shown in Pic. 1.

Also, visualisation of the observed data for
STM case is shown in Pic. 2. Here, a high degree
of heterogeneity in distribution of passengers by
origin-destination trips is clearly visible: the vast
majority of cities have significant passenger
flows for a small number of origin-destination
trips (from 1 to 4) and only for a few cities
distribution of passengers by origin-destination
trips looks uniform.

As a generalised cost cijin the gravity model,
we will use the tariff distance between stations.
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If there is no direct passenger link between
stations 7 and j, then we accept that ¢; = . We
also do the same for the diagonal elements of
TM, that is, ¢ = for any i. In calculations,
a sufficiently large number is used as oo.

For such a choice of ¢,, the left and right
sides of equation (21) are the modelled and
observed passenger traffic, respectively, and the
minimised function H,(v.n) is equal to the

absolute deviation of the modelled passenger
traffic from the observed one. If both parts of
equation (21) are divided by X’ 7, =3 »,,then
we get the model and observed average trip
distances (ATD). Equation (22) can be
interpreted similarly for a logarithmic distance
(logdistance). Thus, the calibration of the
gravity model is reduced to the selection of such
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Pic. 1. STM correspondences with a volume of more than 5000 passengers [built by the authors].

Number of passengers

over 300nn

from 20000 to 30000
from 10000 to 20000
from 5000 to 10000
from 1000 to 5000
from 500 to 1000

from 50 to 500
less than 50
N0 passengers

Pic. 2. Visualisation of STM [built by the authors].

values of the parameters y and p, at which the
modelled passenger turnover coincides with the
observed one.

We also note that the parameters y and p do
not depend linearly on the choice of the
measurement unit ¢;. In particular, if < is
measured in kilometers, then at distances of
several thousand kilometers characteristic of
the Russian railway network, the values of y
and p may turn out to be less than computer
zero. Therefore, the values of [ will be set in
thousand km.

Simulation Results

The Nelder—-Mead method was used to
minimise function (23). The results obtained are
presented in Table 2.
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Table 2

Gravity model calibration results [calculated by the authors]

Value LTM STM
Parameter v 0,3611 0,6616
Parameter n 1,1515 1,3093
Function to be minimised H (v,n) 365,1 32,7
Absolute deviation of passenger turnover H, (v,u) 199,7 18,29
Absolute passenger turnover deviation for logdistance H,(v.1) 165.4 14,44
Relative deviation of passenger turnover H,(v.1)/Xc;n, 4.4x107 6,1x10°°
Relative deviation of passenger turnover for logdistance 5,5x10* 9,2x10°°
H, (y,u)/Zni, Inc,

As can be seen from the Table 2, in both cases,
the model calibration was performed with
a sufficiently high accuracy. In particular, the
modelled passenger turnover is equal to the
observed one with a relative error of less than
0,01 %.

To validate the gravity model, the proximity
between the observed and modelled TM is
estimated, and the modelled and observed
distributions of travel distances are compared
(this approach is also available in situations
where the observed TM is unknown, and the
distribution of travel distances is obtained using
surveys). In this case, certain difficulties may
arise in the use of standard tools for comparison
and interpretation of the results obtained (see
[22-24] and, especially, [25]). In particular, the
use of the chi-square test to compare TM (and
travel distance distributions) almost always
leads to rejection of the hypothesis about the
coincidence of modelled and observed
frequencies, which is due to the sparseness of
the observed TM and the very high sensitivity
of this criterion for large sample sizes. Similar
difficulties arise when using other chi-square
criteria.

It is also necessary to use with precaution
such indicators as the correlation coefficient, the
coefficient of determination, and the like as
proximity measures because of strong nonlinearity
(for close values of these indicators, the quality
of the models can differ significantly [22; 25]).
To overcome the difficulties associated with
nonlinearity, relative information criteria have
been developed that depend on errors «almost
linearly» and therefore allow effectively
comparing different models [25]. If the task is to
check the adequacy of one model, then here it is
necessary to proceed from the meaningful
formulation of a specific problem and use easily

interpretable proximity measures such as the
average absolute error and others.

In our case, the distribution of travel distances
for the observed and modelled matrices is shown
in Pic. 3. Here, the modelled values are in good
agreement with the observed ones: the total
deviation for all intervals is 14 % for both STM
and LTM, that is, only 14 % of the passengers
predicted by the model will travel distances
different from those observed. In passing, we note
that, as mentioned above, the formal application
of the chi-square test leads to the conclusion that
the modelled and observed frequencies differ: for
STM and LTM, the values of the criterion are
Yon =150031 and 77, =149143 , respectively.

Quantitative estimates of proximity of
matrices are presented in Table 3. Here it can be
immediately noted that, except for MAE (mean
absolute error) and S (standard deviation), all
indicators are practically the same for LTM and
STM. The strong differences between MAE and
S are due to the fact that LTM and STM differ
much more in the number of specific origin-
destination trips than in the number of passengers.

The obtained values of indicators MAE,
MAE and S in Table 3 indicate a low level of
agreement between the observed and modelled
values. In particular, the MAE value is more than
50 % of the average and median number of
passengers (see Table 1), and MAE shows the
same values relative to one passenger. The
coefficients of correlation and determination
show a higher level of compliance, but as already
noted, in this situation this is of secondary
importance.

The final conclusions regarding the quality of i

the obtained model can be drawn from Pic. 4. In
the picture, along with the residuals of the model,
straight lines y =0,1x and y = 0,5x (on a logarithmic
scale along the x axis) are plotted, which highlight
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Table 3
Proximity measures between modelled and observed TM [calculated by authors]
Measure of proximity of matrices LT™M STM
Mean absolute error MAE = Zi’/ |n,.j - 7;| /(1) 242 886
Absolute error averaged per passengers MAE, = Z,—, ,-|”if T | / z S 0,62 0,57
- d 2 1152 2337
Standard deviation S = (Zu (n,, - 7?,) /(IJ —l))
Correlation coefficient 7 = cov(n,,/. T ) / (o(n,./. ) 0(7;,. )) 0,77 0,78
Correlation coefficient 7 only for #; >0 0,75 0,75
2 —\2
Determination coefficient R* =1— zu (n,, =T; ) / zu (n,.j -n, ) 0,55 0,59
Determination coefficient R* only for n; >0 0,51 0,53
a) b) modelled
modelled
Pic.3. Comparison of the modelled and observed distribution of travel distance for: a) LTM; b) STM [built by the authors].
a) b)

Pic. 4. Model deviations for: a) LTM; b) STM (logarithmic scale is used on the horizontal axis) [built by the authors].

10 % and 50 % of the model deviation for specific  cannot be used to predict passenger flows on
origin-destination trips. The Pic. 4 shows thatthere  individual origin-destination segments.

are few accurate forecasts (with a deviation of less

than 10 %), and a lot of inaccurate forecasts (with CONCLUSIONS

a deviation of more than 50 %). And this is true Checking the adequacy of the gravitational
for specific origin-destination trips with any model with a double constraint and an exponential-
volume of passengers. Thus, the gravity model power function of gravitation for modelling the
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origin-destination trip matrix of a long-distance
railway transportation shows that:

1) The model predicts with high accuracy
such aggregated characteristics of spatial
distribution of passenger flows as the average
trip distance, total passenger turnover and trip
distance distribution.

2) The accuracy of the model for predicting
the passenger flows on individual origin-
destination segments is quite low.

Thus, the model can be used to predict the
distribution of travel distances, but it cannot be
used to predict the volume of individual origin-
destination routes.
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ABSTRACT

The objective of the paper is to review and evaluate
implementation of maintenance and repair of passenger rolling stock
based on the contractual relations under a life cycle contract (LCC).

The analysis and the experience gained in shaping contractual
relations in the LCC format, both on the part of foreign companies
and in the domestic market, have resulted in the conclusion that it
is beneficial for the customer to conclude LCC. Ultimately, the costs
are reduced by about 10-15 % compared to the traditional form of
contractual relations (separate contracts for manufacturing and,
respectively, service maintenance). LCC is also advantageous since
it eliminates the need to search for and subsequently contract the
contractors at the stage of operation.

When concluding LCC contract, both purchase and
subsequent maintenance of rolling stock can be carried out
through a concession agreement in compliance with legislation
regulating the procurement procedure. When purchasing, it is
necessary to be guided by the requirements of federal law in
terms of mandatory tender procedures and selection of potential
suppliers.

The analysis of existing models for formation of contractual
relations for maintenance of rolling stock under the LCC contract
has shown that it is advisable to consider the possibility of extending
it to newly manufactured passenger rolling stock used in long-
distance passenger transportation.
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INTRODUCTION

A life cycle contract (LCC) covers
development of new rolling stock, its
maintenance throughout the entire life cycle,
and the disposal of a wagon that has reached its
standard service life. This approach in world
practices has proven itself quite positively.

By the beginning of development of higher-
speed and high-speed rail transport on the
territory of European countries, which fell on the
end of the 1970s — the beginning of the 1980s,
the concept had been developed to divide the
transportation process into the following main
segments: procedures of appointment of trains
and the traffic operation (train schedule and
timetable), ticketing, service maintenance
(catering, train attendants), as well as maintenance
and repair of rolling stock [1, p. 115].

The first life cycle contracts were concluded
in the UK in the 1990s for acquisition and
subsequent maintenance of locomotives.
Initially, the life cycle contract was called the
Private Finance Initiative.

Hence, for example, based on a form of
private-public partnership a tunnel under the
English Channel was built, lines of the London
Underground and lines of high-speed trains
were laid.

The main advantage of the LCC is that the
contractor is directly interested not only in the
fastest possible production of rolling stock, but
also in its efficient and long-term use, minimising
the cases of unscheduled repairs or downtime
of wagons. After all, he will receive payment
not for the object itself, but for its use by the
owner.

With such a scheme of interaction, the
manufacturer takes responsibility for
maintaining his product in working condition.
Consequently, during manufacture of
a passenger coach, the most efficient and
advanced technical structural solutions are
incorporated already at the design stage.

Signing a contract offers to each party
a number of advantages. The manufacturer
improves quality of rolling stock, acquires new
competencies, and makes a profit throughout
the life of the product. The customer does not
have problems with timeliness and completeness
of service procedures, besides, there is no need
to select a contractor for maintenance.

Based on the experience of concluding LCC
in several European countries, it has been
established that it is beneficial for the customer
to conclude them, since costs are reduced by
about 1015 percent compared to the traditional
contracts (a separate contract for manufacturing
and a separate contract for service maintenance).
Also, the customer does not need to carry out
procedures to search for contractors for
maintenance of rolling stock.

The objective of the study was to analyse
legal and technological aspects of implementation
of LCC for long-distance rail passenger
transportation.

RESULTS

In the Russian Federation, the regulatory
framework for servicing based on the life cycle
was established in 2014 with the adoption of
Federal Law No. 44-FZ!, according to which
the following term describes the life cycle
contract: this is «a contract for purchase of
goods or work, their further maintenance, repair,
operation and destruction of goods (object)».
Also, this Federal Law provides for reservations
that can be included at the stage of creation and
design of an object, if necessary.

Based on comprehensive interpretation of
the norms of this law, it follows that conclusion
of contractual relations based on the LCC
implies the validity of the contract for the entire
period of the object’s existence. If the customer
wants to conclude an additional agreement or
contract for one or more types of work, from
those that are regulated or governed by the
principles of LCC, then this may entail liability
for violation of competition rules.

On the technological side, implementation
of all stages of rolling stock life cycle, from the
design of the coach to its disposal, the principles
of which are regulated by the requirements of
GOST [State Standard] 31539-2012 [3]?, as well
as unconditional implementation of the rules

! Federal Law dated April 5,2013, No.44-FZ «On the contract
system in the field of procurement of goods, works, services
to meet state and municipal needs». [Electronic resource]:
http://www.kremlin.ru/acts/bank/37056. Last accessed
27.10.2022.

2 GOST [State Standard] 31539-2012. Life cycle of railway
rolling stock. Terms and definitions. Moscow, Standartinform
publ., 2014, 14 p. [Electronic resource]: https://docs.cntd.ru/
document/1200097621. Last accessed 23.10.2022.
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and regulations for safe operation of the coach
in accordance with the requirements of the
technical regulation of the Customs Union TR
CU 001/20113 will be in the contractor’s area
of responsibility.

The Government of the Russian Federation
by Decree No. 1087 «On determining the cases
of concluding an LCC»* determined an
exhaustive list of infrastructure facilities that
are created and maintained based on the LCC
principle. This list includes such infrastructure
facilities as road facilities, metro, rail transport,
off-street and electric transport on land, ports,
ships and aircraft, airfields, as well as unique
capital construction facilities and public
utilities.

Thus, the Government made it clear that in
Russia the LCC will be formed not based on
joint cooperation between the state and the
contractor, but as one of the forms of public
procurement.

At the same time, contractual relations in
railway transport based on the LCC principle
had been also concluded earlier. Based on these
principles, JSC Russian Railways and its
subsidiaries signed agreements with Siemens,
Patentos Talgo, and Transmashholding
structures for servicing Sapsan, Lastochka, and
Strizh trains, as well as a number of locomotive
series, respectively.

Also, in 2013, the Moscow Metro State
Unitary Enterprise and OJSC Metrovagonmash
entered into a contract on the principle of life
cycle, according to which the contractor was
obliged to maintain, repair and supply
technically sound rolling stock during next 30
years.

Based on the analysis of the principles laid
down in the legal documents of the procedure
for concluding LCC contracts, it is advisable to
note that the legal basis for purchase and
subsequent maintenance of rolling stock can be
carried out both by concluding a contract using

3 Technical regulation of the Customs Union TR CU
«On safety of railway rolling stock». Minsk, Belarusian
State Institute for Standardisation and Certification, 2012,
47 p. [Electronic resource]: https://e-catalog.nlb.by/Record/
BY-NLB-br0000821772. Last accessed 23.10.2022.

4 Decree of the Government of the Russian Federation
No. 1087, dated 28.11.2013 «On determining the cases of
concluding a life cycle contract (LCC)» (as amended and
complemented). [Electronic resource]: https://base.garant.
ru/70522166/#friends. Last accessed 19.10.2022.

a concession agreement, and directly through
procurement activities (depending on the
composition of actors on the part of the state,
object and purpose of the agreement).Thus,
when carrying out procurement activities, it is
mandatory to be guided by Federal Law No.
FZ-223 «On the specifics of procurement of
goods (works, services) by certain types of legal
entities» 5, which regulates the procedure for the
customer to conduct a competitive selection of
potential suppliers.

As part of the competitive procedures and
criteria for competitive selection, the relevant
parameters for the selection are fixed, and all
conditions planned for signing the contract are
included. In accordance with the requirements
of the Federal legislation, it is also possible to
form a complex contract, which may include
not only obligations intended directly for
maintenance of rolling stock, but also obligations
regarding possible attraction of additional
funding.

At the same time, highly significant is the
factor of legal regulation of relations in the
field of establishing, applying and fulfilling
mandatory requirements for products or for
product-related processes of design (including
surveys), production, construction, installation,
commissioning, operation, storage,
transportation, sale and disposal; of voluntary
application of requirements for products,
design processes (including surveys),
production, construction, installation,
adjustment, operation, storage, transportation,
sale and disposal, for performance of work and
provision of services; as well as legal regulation
of relations in the field of compliance
assessment [2, p. 237; 3; 4].

For any contract, the key obligation will be
to pay for supply and service through instalment
payments after the start of operation of rolling
stock. The obligations of the customer under
such a contract will be to provide real estate for
accommodation of personnel and production
facilities for organisation and conduct of service
maintenance by the contractor, since the

® Federal Law «On the specifics of procurement of goods,
works, services by certain types of legal entities» dated July
18, 2011 No. 223-FZ. [Electronic resource]: http:/www.
consultant.ru/document/cons_doc_ LAW_116964/. Last
accessed 19.10.2022.
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maintenance technology will also directly
depend on the supplier of rolling stock.

Consequently, to ensure maintenance of
production facilities and performance of
technological operations, it will also be
necessary to involve investment funds for
purchase of equipment, as well as for
reconstruction of a number of production sites.

When preparing a LCC, it is also necessary
to consider the risk-free aspect of the procedure,
since the contractor’s investment in the
re-equipment of production sites will increase
the cost of both the service itself and the attracted
financing. At the same time, risk-freeness is not
absolute, since, as the COVID-19 pandemic has
shown, its main impact has fallen on the transport
sector [4] and at the same time made relevant the
importance of the medical component of
transport security as one of the risk reducing
factors [5, p. 183] along with other components
including in the field of ecology [6].

Based on the foregoing, it is advisable to
consider other alternative options, for example,
a concession which is a structured version of
a transaction for purchase of rolling stock,
within which it is possible to combine provision
of property for organisation of a repair base with
supply of rolling stock to a structural subdivision
of the customer. In this case, the customer will
exercise certain powers of the concession
grantor.

CONCLUSIONS

Thus, based on the results of the analysis of
existing models for development of the
principles of maintenance of rolling stock based
on the LCC, it is advisable to consider the
possibility of extending it to newly manufactured
long-distance passenger rolling stock.

To systematise and implement the approach
to ensure passenger transportation based on the
conclusion of contractual relations under the
LCC system, it is necessary to develop normative
acts of technical regulation of design,
technological, logistical and production
processes with their subsequent introduction
into regulatory legal acts and into the educational
process to improve the competence of future
transport employees [7].
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ABSTRACT

Improving the processes of cargo transportation leads to
expansion of capabilities of carriers, manufacturers, and customers,
which in turn results in an increase in the need for transportation
of goods.

Increasing the speed and quality of operations at the stages
of preparation for oversized cargo delivery will reduce the cost of
delivering such cargo, will attract investment in various sectors of
the economy.

Hence, relevant is the research topic considered as the
purpose of the study described in the paper and inspired by the
need to develop and apply a harmonised software algorithm for
preparing to transport the oversized cargo.

World of Transport and Transportation, 2023,
Vol. 21, Iss. 1 (104), pp. 228-236

Development of a Harmonised Software Algorithm
to Prepare to Transport Oversized Cargo

Don State Technical University, Rostov-on-Don, Russia.

The study was based on theoretical methods of analysis of
domestic and foreign sources of information on preparation for
transportation of oversized cargo. Aspects related to preparation
for delivery of oversized cargo were sequentially considered, and
a draft algorithm was developed to automate the planning of the
stages of transportation of oversized cargo.

The application of the proposed automated unified algorithm
for preparing for the transport process is expected to reduce the
labour and time costs of the process of displacement of oversized
cargo as a whole and the risks of making a technological error at
the stages of preparing for transporting oversized cargo, which
might result in financial and reputational losses.
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INTRODUCTION

Currently, a large number of investment
projects are being implemented in the Russian
Federation.

Their implementation necessitates the
delivery to these construction sites of such
oversized goods as pipes, sections of wind
turbine towers, bridge sections, bridge beams
and other elements, as well as delivery of large-
sized road transport equipment.

The number of construction sites requiring
large elements, which are large-sized cargo
when transported, is also growing in Europe [1]:
this is construction of ports, large logistics
centres, and so on.

The international expertise recognizes that
planning optimal schemes for transportation of
oversized cargo by road can provide an
important guarantee of safety and reliability of
provision of large-scale projects. Software
products intended for planning the transportation
of oversized cargo have been increasingly used
in the work of logistics companies. Modern
advanced modelling and simulation of delivery
of oversized cargo, even weight values of the
road angle are taken into account when choosing
the route of vehicles on highways, not to
mention typical software algorithms for
calculating the shortest path [2].

Back in 2009, to improve quality of handling
oversized cargo in the South Baltic region, the
international Oversize Baltic project was
launched, led by the Klaipeda Science and
Technology Park, in which partners from
Poland, Germany, Lithuania and Sweden
participated. One of the main goals of the
project was to create an information network
intended to:

1. Increase the efficiency of oversized cargo
transportation in the South Baltic region by
identifying integration points where appropriate
permission will be obtained.

2. Collect data on available transit routes for
oversized cargo, existing transport infrastructure
and obstacles.

It was planned that the program was
intended to include both «new» and «old» EU
member states, where there are significant
differences in the level of social and economic
development, and to be extended to all modes
of transport. The project was implemented in
2009-2011 and was aimed at developing
entrepreneurship, integrating labour markets,
as well as transport accessibility of the regions,

and also includes actions taken to support
projects related to protection of the environment
of the Baltic Sea, energy saving and renewable
energy, sustainable use of natural resources and
cultural heritage for regional development and
elimination of transport bottlenecks in the
coastal zone of the South Baltic! [3].

Based on the thematic analysis of
information, it can be said with confidence that
the businesses demonstrate the need for
software that covers the entire process of
planning the preparatory stages of delivery of
oversized cargo.

However, studying the materials on the
research topic, today it can be concluded that
there is no single, clearly formulated algorithm
of actions for preparing oversized cargo
transportation, there is either an unsystematised
set of tasks that need to be solved before the
start of transportation or algorithms of actions
within individual stages.

In most cases of using software products in
oversized cargo transportation planning, the
emphasis is on automating the routing and
monitoring the immediate stage of cargo
transportation, and that, basically, this software
is designed for transportation of goods of
everyday demand (consignments of goods).

However, a possibility of creating an
automated approach to planning the
transportation of oversized cargo is considered
in the domestic specialized sources. Many
authors turn to the topic of developing
a methodology for the process of improving
delivery of oversized cargo with the help of
automation [4; 5]. Russian specialists describe
various types of transportation using one or
another mode of transport using specific
examples. However, the algorithm based on
which it is possible to create a unified software
product has not still been proposed. Such stages
of the transportation process as the stage of
analysis of the criteria specified by the customer,
preparation of documentation, prompt
elimination of errors and obstacles in case of
their occurrence directly during the process of
transportation of oversized cargo are not
effectively considered.

Due to non-standard dimensions and weight,
as well as other features of oversized cargo, its
delivery becomes a complex and expensive

' Webpage of the project: https:/trimis.ec.europa.eu/project/
oversize-baltic. Last accessed 02.12.2022.
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process, errors in implementation of which can
lead to financial and reputational losses.

Summarising the above information, the
author sets the objective to formulate and
propose for consideration a harmonised
algorithm, which should be the basis of
a software product for automating the processes
of preparing for transportation of oversized
cargo.

The study used theoretical methods of
analysis of national and foreign sources on
preparing oversized cargo for transport, of data
on software programs concerning stages of
oversized cargo delivery to summarise software
capacity to develop single (harmonised)
algorithm of automation of the process of
preparing oversized cargo delivery.

RESULTS

The relevance of creating an algorithm for
planning the stages of preparing delivery of
oversized cargo for a software product is
dictated by the need to increase the efficiency
of preparatory work, to reduce time costs and
improve quality of loading/unloading cargo; to
minimise the risk of making a technological
error at the stages of preparation for
transportation of oversized cargo. Increasing
the efficiency of preparatory work will help
avoid reputational and unnecessary financial
losses.

Large firms that transport bulky and
oversized cargo, investing in such software
products, will eventually be able to get universal
software that ensures work efficiency, replaces
many disparate software products that do not
provide a consolidated result.

Based on the study of materials on various
types of delivery of oversized cargo, it is
proposed to consider the following main stages
of the universal algorithm for planning the
transportation of oversized cargo.

The first stage is the analysis of physical and
chemical characteristics of oversized cargo to
be transported.

It is proposed to determine physical and
chemical properties, namely, dimensions,
weight of the oversized cargo being transported,
as well as to clarify other features associated
with transportation of this cargo (dangerous
cargo, fragile cargo, and so on).

The main physical and chemical parameters
ofthe cargo will determine the route, conditions,
and speed of transportation. This relationship

is considered in detail in the work of Czech
specialists [6], who, to model the optimal
transportation route, installed sensors and
tracking devices on a vehicle intended for
transportation of oversized cargo and recorded
all stages of transportation over many years to
identify what difficulties and loads await the
vehicle with bulky cargo on the road, depending
on its physical and chemical properties. Then
the obtained data were used to improve vehicles
transporting oversized cargo, and only after
doing that, optimal routes for transportation of
bulky goods within the Czech Republic, as well
as transport routes to Austria, Slovenia and other
countries of suppliers and customers of
oversized cargo were modelled.

The deliveries described below can be
eloquent examples of the importance of
analysing the main characteristics of oversized
cargo to be transported.

From October 23™ to 30" 2003, the first of
the Large Binocular Telescope’s twin 8,4-meter
mirrors was trucked from the University of
Arizona’s Mirror Lab in Tucson to the
3,190-meter (10,480-foot) Emerald Peak
summit of Mount Graham. The two-stage
operation required five months of preparation.
The first phase began on October 23%, when the
16-metric-ton mirror and its 33,5-metric-ton
steel transport box were loaded onto a truck,
early the next morning, the truck hauled the
assembly to the Mount Graham International
Observatory base camp near the Pinaleno
Mountains. The mirror and its 25-vehicle police
escort averaged 72 kph as the convoy traversed
196 km. The second and more arduous phase
took place from October 27" to 30™. On the 27
the mirror was placed on a massive trailer, and
for the next three days the trailer climbed 2,400
meters on a gravel road called Swift Trail at the
snail-like pace of 1,6 kph. The trailer rode on
48 wheels, each with its own independent
hydraulic system to maintain the mirror’s
upright posture as the trailer negotiated 47 km
of winding road and narrow, hairpin turns.
Telescope assembly supervisor inspected every
foot of the road beforehand, and observatory
and Arizona Department of Transportation
staffers smoothed over bumps and ruts in the
gravel?.

2 Naeye, R. Trucking the World’s Largest Telescope
Mirror. November 7, 2003. [Electronic resource]: https://
skyandtelescope.org/astronomy-news/trucking-the-worlds-
largest-telescope-mirror/. Last accessed 02.12.2022.
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In 2001, Bagger 288 (Excavator 288,
a bucket-wheel excavator or mobile strip mining
machine) made a 22-kilometre (14 mi) trip from
Tagebau Hambach mine to Tagebau Garzweiler.
Three weeks needed for travelling across
Autobahn 61, the river Erft, a railroad line, and
several roads. The move required a team of
seventy workers. Rivers were crossed by
placing large steel pipes for the water to flow
through and providing a smooth surface over
the pipes with rocks and gravel. Special grass
was seeded to smooth its passage over valuable
terrain. Moving Bagger 288 in one piece was
more economical than disassembling the
excavator and moving it piece by piece?®.

Thus, without this stage of analysis it is
impossible to plan and prepare further stages of
preparation for transportation. Mistakes made
at this stage can lead to unforeseen situations at
subsequent stages of delivery of oversized
cargo.

Precise information about the physical and
chemical parameters of oversized cargo is
preferably to be obtained from the cargo
manufacturer. Subsequently, this information is
also required for the stage of paperwork
(obtaining permits, drawing up contracts, and
S0 on).

Software product planning the process of
delivery should develop a section that collects
and reflects the main physical and chemical
parameters of the object to be transported
(a kind of a reference book), which will
subsequently be applied in the algorithms for
calculating the corresponding coefficients,
which ultimately determine the optimal choice
of vehicle for transportation of oversized cargo.
Also, the section with primary data about the
object will be used for automatic filling of
documents.

The second stage is clarification of the
criteria for the transportation process specified
by the customer.

The most important criteria for transportation
are cost, speed, safety, and reliability. Depending
on the requirements of the customer, experts
and supervisors organising transportation must
either focus on one or another criterion, or find
the optimal ratio between them.

If the customer considers speed to be the
main criterion for delivery of oversized cargo,

8 Magnificent monstrous machines. [Electronic resource]:
https://constructiontimes.co.in/magnificent-monstrous-
machines/. Last accessed 02.12.2022.

then the specialist of the carrier’s logistics
company applies the automated program to
select a scheme in which the algorithm is based
on the choice of air or road transport, since these
modes of transport differ favourably from rail
and sea transport in terms of speed of cargo
delivery. At the same time, the program should
immediately correlate this second stage with the
first stage, so that the cargo can be physically
placed on the selected vehicle, considering
obstacles along the route.

An example of that kind is transportation of
the American Space Shuttle Endeavour: the
cargo was secured on top of the Boeing 747,
which was specially prepared for such
transportation®.

If the customer put forward not the speed of
delivery, but the cost indicator as the main
criterion, then the carrier’s specialists choose
an algorithm aimed at reducing the cost of
delivery, that is a cargo delivery scheme in
which water and railway transport are accepted
as possible modes of transport during
transportation (when using them, delivery rates
for longer distances are lower), or the program
will offer the best road vehicles (data are taken
from the directory of cargo carriers compiled
for the third stage of transportation preparation)
and other ways to reduce costs.

It is possible that the main condition for
transportation of oversized cargo is safety and
reliability. In this case, an automated
transportation preparation scheme is selected
with a proposal of options and cost calculation
for special precautions for safety of the cargo:
protection of the cargo with the help of awnings
or transportation only during certain seasons
(time of day) and under favourable weather
conditions (in the absence of rain, snow, wind,
poor visibility). In this part of the computer
program, it is advisable to introduce an
automated subsystem of weather forecast in the
specified area, with the ability to select
statistical data for past periods (today this is
open access, fairly accurate information that
can be taken from Internet resources).

Such a scheme, for example, is relevant
when transporting oversized optical instruments
(mirrors or lenses for large telescopes).

To ensure reliability of delivery when
automating the process, it is appropriate to take

4 E.g.: [Electronic resource]: https://www.nasa.gov/
centers/dryden/home/STS-126_status.html. Last accessed
02.12.2022.
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the software products of insurance companies
as a basis and implement their algorithms for
operation of a harmonised transportation
planning program (in this case, statistics on
reliability of transportation by various modes
of transport have already been collected and
algorithms for calculating reliability coefficients
have been introduced).

Considering the preference of the customer
increases one of the final evaluation criteria of
the further carried out transportation process
which is the quality of transportation.

The third stage is selection of a kind and
type of a vehicle.

Depending on the parameters specified at
the first and second stages, the carrier’s
specialists must select the most appropriate kind
and type of rolling stock for transportation (the
program, taking into account the data from the
directories, excludes from the results of
consideration all types of transport that cannot
transport this oversized cargo according to
previously specified criteria, leaving only
suitable options for further review by
specialists).

An example can help to comprehend this
step. The tower section of the wind power plant
(WPP, e.g., weight — 50 tons, width and height —
4 meters, length — 21 meters) can be transported
both by a five-axle extendable semi-trailer-
heavy truck and a truck tractor with a lower
maximum load, and by a semi-trailer with
a large number of axles and a truck tractor with
higher maximum load, but the latter option
would not be feasible, since the costs of a semi-
trailer with a large number of axles and a truck
tractor with a higher maximum load are likely
to be higher, while a five-axle semi-trailer and
a semi-trailer tractor with a lower maximum
load can accomplish the delivery. The efficiency
of this or that option can be confirmed or refuted
with such an important indicator in cargo
transportation as the load capacity utilisation
factor. The higher is it, the more efficiently the
vehicle is used.

Of the proposed program options, the
specialist should be able to consider combined
transportation options as well, that is the
delivery of oversized cargo involving several
modes of transport (mixed or combined
transportation), since in most cases there are
infrastructural, administrative, and other
restraints along the way. Also, the total cost of
transportation by a single transport mode can

sometimes be higher than transportation using
several modes of transport.

Today, almost all major modes of transport
have specialised rolling stock for delivery of
oversized cargo. For example, there is a type of
specialised vessel for transportation of oversized
cargo — a semi-submersible vessel (SEMI),
which is initially in a semi-submerged state (due
to its partial submerging by filling the vessel’s
special locks with water) for convenience of
loading oversized cargo onto the deck, and when
water is pumped out, then the deck rises and the
oversized cargo remains on the dry deck [7].

In multimodal (mixed) transportation, the
specialist of the carrier company must not only
book the rolling stock, but also prevent
a situation where, with the planned use of
railway, water, air transport, the selected mode
of transport will not be able to accept the cargo.

So, for example, in case of a WPP section,
the latter can be placed on water rolling stock,
but cannot be placed on an air or railway one.
Or, for example, when unloading such a WPP
section in the port, it turns out that road transport
does not correspond to the brought cargo
(in terms of carrying capacity or cargo capacity).

Thus, the specialist must make sure with the
help of the program that all vehicles participating
in multimodal transportation will be suitable for
transportation of one or another oversized cargo.

Also, the specialist of the carrier’s company
needs to determine whether it is worth buying,
hiring, or leasing rolling stock.

Activities related to this stage can be
optimised with a harmonised delivery planning
program, e.g., through selection of a vehicle due
to in-house calculations of the relevant vehicle
utilisation factors, application of a filter in the
area of the customer’s financial capabilities,
with the imposition of criteria regarding the
specific characteristics of the cargo and its
safety, and so on.

A very interesting proposal was made by the
specialists of Moscow Automobile and Road
Construction State Technical University (MADI)
in 2019 regarding creation of an information-
interactive guide that could be integrated into the
transportation planning program proposed for
development. The directory helps in development
of the project, visualisation of the result,
automation of mandatory calculations and
budgeting, in preparation, management and
control of the transportation process and is
a tabular SQL database created based on the
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source documents — drawings, sketches,
descriptions of manufacturers and suppliers of
vehicles, which are available for viewing when
creating/editing point models.

All vehicles listed in the directory are
divided into types (according to purpose and
design schemes for determining axle loads).
Each vehicle type is linked to a separate table.
All data tables are included in the «Scheme»
database managed by the SQL server. The
information system is based on network
software with transportation design functions
based on construction of road train schemes [8].

The fourth stage is construction of the route.

At this stage, in addition to using the
programs already available today for building
routes using GPS navigators, a specialist must
consider many factors that can become an
obstacle to moving oversized cargo. In the
process of developing this stage, each section
of the route, as well as the entire route, is
separately developed, agreed and approved.

The main obstacles encountered in
organisation of transportation of oversized
cargo in Russia and abroad comprise traffic
signs, road elements and design solutions
(lighting, safety islands, raised curbs, railings),
bridges, toll booths, power lines and other
communication lines, railway crossings and
interchanges, exits from production workshops,
as well as roundabouts. The above list can be
supplemented with a road surface that does not
correspond to safe traffic, speed bumps and
many other infrastructure facilities [9].

In addition to the listed obstacles, restraints
can be linked to landscape (hills, rivers, and so
on). Consideration of all these factors also
affects the choice of rolling stock, so this stage
is closely related to the previous one.

Given the analysis of obstacles to the best
route of transportation, a specialist who
develops transportation using software must
also consider alternative routes.

For multimodal transportation, it is necessary
to link the route with cargo transshipment points
(it is proposed to include a database on such
transshipment points in the program).

So, for example, not every port will be able
to accept oversized cargo, due to the lack of the
necessary equipment — this may affect
construction of the final version of the route and
result in a possible refusal to use one or another
mode of transport, due to the lack of suitable
infrastructure along the route to service it.

In 2017, international experts proposed
a system of criteria for assessing the route for
transportation of heavy and oversized cargo:
when planning a route, it is proposed to compare
the product of certain weights of the criteria and
the points assigned to the influence of factors.
As a result, the optimal route of cargo
transportation is determined [10; 1].

The same year, the domestic software
developer K. A. Konovalov patented a software
product — «Multimodal transportation
management system», which is designed to
automate planning and accounting of
multimodal transportation of goods. «The
program provides client access to registration
of requests for transportation to cargo owners,
allows controlling the execution of delivery
stages, settlements with customers and
suppliers, has the ability to exchange data with
partner systems in EDIFACT and ANSI
standards» [11].

This kind of software development can be
used in the software proposed for development
for planning transportation of oversized cargo.

The fifth stage is analysis and drafting of
accompanying documentation.

The process of delivery of oversized cargo
includes as an integral part drafting of a package
of accompanying documents: contracts, bills of
lading, accompanying documents concerning
the vehicle used, permits from various state,
municipal, customs and other authorities.

This stage is time-consuming even for an
experienced expert: inconsistencies in the laws
of various countries, the number of documents
pose a problem for carriers of all the countries.

In some cases, it is impossible to transport
cargo without obtaining specific permits.

In case of international multimodal
transportation, the list of documents increases
many times [12], therefore, this stage requires
good expertise in organising transportation,
complemented, possibly, by consultation of
narrow specialists. Often, carrier companies
outsource the work associated with this stage.

When automating this process, it is proposed
to introduce a separate section into the software,
which will be maintained by specialists in this
field, and the results and deadlines for obtaining
documentation will be displayed in the general
summary section of the program for the planned
transportation of oversized cargo.

Automated route coordination can be carried
out by using a single system of interdepartmental
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electronic interaction using an electronic digital
signature (in many Russian systems of public
administration, this experience is already being
developed and has positive feedback, for
example, in the tax system, electronic digital
systems of Rosreestr [Federal Service for State
Registration, Cadastre and Cartography of the
Russian Federation] and Rosimuschestvo [the
Federal Property Management Agency]. The
declared route, if necessary, can be much easier
to correct and coordinate with all the owners of
the roads along which this route passes, the
balance holders of artificial structures (tunnels,
power lines, elevated pedestrian crossings),
railway departments if there is a railway
crossing on the route. As a result, the user of
the program receives a special permit on paper
or electronic media, which details the agreed
transportation route, with the official names of
sections of highways and their identification
numbers [13].

Additionally, the proposed program can
include a subsystem for monitoring and
controlling compliance with the approved
transport process plan for prompt elimination
of errors and obstacles if they occur directly
during transportation of oversized cargo.
Despite the fact that preparation for delivery of
oversized cargo can take up to several months,
during its implementation, unforeseen problems
may still arise, which specialists will have to
quickly solve, directly in the process of delivery.

Back in 2015, Compass Moscow Design
Bureau patented a program for monitoring
transportation of special, dangerous, oversized
and heavy cargo by road [14], which potentially
has the ability to monitor compliance with route
and schedules of transportation; analyse
information about violations of assigned route
and schedules of transportation; timely inform
emergency operational services about
emergencies and terrorist acts.

At the same time, in 2015, A. D. Krutikhin
patented the Vehicle Traffic Monitoring
Program «Transport Control» [15], which has
additional functions for accounting for
consumption of fuels and lubricants necessary
for transportation, «maintaining directories of
vehicles, drivers, warehouses and delivery
points, waybills, as well as a set of control points
describing movement of vehicles; path length
calculation» [15].

Also today, motor transport enterprises
widely use software products based on the

GLONASS system and modern satellite
equipment.

Thus, automated control subsystems for
creating a harmonised automated system for
transportation of oversized cargo already exist,
have alternatives, and there are also specialists
who can introduce these programs into the
program proposed for development.

As a result, the algorithm of the operation
of the program to prepare for transportation of
oversized cargo can be represented in the
following, simplified form, shown in Pic. 1.

CONCLUSION

Upon consideration of the topic of
developing a harmonised algorithm for the
automated preparation of the process of
transporting oversized cargo, an algorithm for
operation of automated program is suggested
for planning the stages of the transportation
process, including:

1. Analysis of dimensions and weight of
oversized cargo to be transported.

2. Clarification of the criteria of delivery
process indicated by the customer.

3. Analysis of the obstacles on the proposed
route.

4. Selection of mode and type of vehicles.

5. Building final route.

6. Drafting documents.

With automation and implementation of the
proposed algorithm, the efficiency of the process
of planning the stages of transportation of
oversized cargo will increase due to reduction
of the likelihood of planning and implementation
errors (unplanned factors of various origins:
physical, natural, infrastructural, administrative,
etc.) minimising also the risks of negative
financial, reputational, and other effects. If
software is supported by the state within the
framework of, for example, the Digital Economy
of the Russian Federation program, then it could
solve in a centralised manner the problems of
bulky cargo carriers [16] (make the process of
obtaining permits transparent; harmonise the
types of documents for this type of transportation;
reduce the time for paperwork, selection of
routes, carriers; strengthen control over the
provision of state and municipal services in the
field of transportation; identify conscientious
and competitive carriers in this service market,
and so on).

The development and implementation of the
proposed project of a software product can
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| ‘Start of preparation for transportation of oversized cargo

3y

| ‘Analysis of the main physical and chemical characteristics of oversized cargo to be transported

Are dimensions, weight and
other features of the cargo to
be transported known?

Clarification of dimensions,
weight and other features of
cargo

Are dimensions, weight, and
other features of cargo to be
transported clarified?

Clarification of the priority criteria of the transportation process, indicated by the customer

Are the priority criteria of the
transportation process
indicated by the customer

Clarification of the priority
criteria of the transportation
process indicated by the customer

s the priority of the
transportation process
clarified?

Selection of a vehicle type

!

s documentation analysed
xecuted?

15 a vehicle type selected?

Continuation of search for a
suitable vehicle type

s documentation analysed
and executed?

Is a vehicle type clarified?

‘Control over compliance with the approved plan of the transport process, prompt elimination of errors and obstacles in
case of their occurrence directly during the process of transportation of oversized cargo

Building aroute Avre control and elimination of
errors in case of their

occurrence carried out?

Establishing control and

eliminating possible errors
Is the best route built?

Continuation of building the best
route

Are control and elimination of
errors in case of their
occurrence carried out?

v 1s the best route built?

‘Completion of work related to preparation for transportation of oversized cargo

Analysis and execution of accompanying documentation.

Pic. 1. Algorithm of program operation.
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become a new high-quality digital economy
service.

Summarizing the above, it is concluded that:

1. In the field of cargo transportation of
oversized cargo, software is in high demand
(it is confirmed by attempts to create a single,
universal software abroad and digitalisation of
individual stages of transportation in Russia).
However, the software product proposed for
development requires a considerable investment
of financial resources, which is within the power
of either large companies (an alliance of
companies) or the state.

2. Today, there are many different disparate
software products that can become components
of the universal program proposed for
development, covering all stages of preparation
for transportation of bulky cargo (in accordance
with the algorithm described in the article).
When attracting IT experts, it is possible to
combine already developed software products
into one whole.

3. The proposed algorithm of the software
product is universal for all modes of transport
when transporting oversized cargo.
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ABSTRACT

The increased interest in implementation of the sustainable
development agenda requires an objective assessment of the
success of progress towards the set sustainable development goals
and objectives.

The objective of the study described in the article is to
consider the availability of transport indicators for SDG 9.1
(«Develop high-quality, reliable, sustainable and resilient
infrastructure, including regional and cross-border infrastructure,
in order to support economic development and human well-
being, with particular attention to ensuring affordable and
equitable access for all») on the example of G20 countries, as
well as to assess the completeness of the data provided by the
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countries. The information and empirical base of the study is
based on data from the United Nations Economic Commission
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Federation. The study used general scientific methods of
analysis, synthesis, and classification.

The result of data processing is an assessment of data
availability and calculation of the data completeness index for G20
countries. The authors proposed additions to the monitored
indicators in terms of the volume of passenger and cargo
transportation by modes of transport, and also substantiated the
need to introduce a new indicator «volume of investment in
infrastructure by mode of transport».
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INTRODUCTION

The implementation of the 2030 Agenda for
Sustainable Development with updated goals
started on January 1, 20161, Transport plays an
important role in its implementation. There are
a number of sustainable development goals
(hereinafter referred to as SDG) that are directly
related to transport, including SDG 9 on
sustainable infrastructure and SDG 11 on
sustainable cities. In addition, sustainable
transport makes it possible to realise almost all
ofthe SDG through the provision of connectivity
and accessibility of territories.

Goal 9 «Build resilient infrastructure,
promote inclusive and sustainable
industrialization and innovation» includes eight
targets and 12 indicators. The United Nations
Economic Commission for Europe (hereinafter—
UNECE) offers a special section on its website
for free user access to data on implementation
of SDG [1]. SDG 9 tracks 10 out of 12 indicators
across 56 countries. No data are available for
indicators 9.1.1 «Percentage of rural population
living less than 2 km from a road that is passable
all year round» and 9.a.1 «Total official
international support for infrastructure». An
analysis of the description of the metadata
shows that the units of measurement and
classification according to these indicators are
also missing [2].

Target 9.1 «Develop quality, reliable,
sustainable and resilient infrastructure,
including regional and cross-border
infrastructure, to support economic development
and human well-being, with particular attention
to affordable and equitable access for all» and,
accordingly, indicators 9.1.1 «Percentage of the
rural population living less than 2 km from
aroad that is passable all year round» and 9.1.2
«Passenger and freight volume, by mode of
transporty refer to transport in SDG 9.

To improve understanding and knowledge
of transport-related SDG, the UNECE
Sustainable Transport Division held three
workshops in 2017. These workshops allowed
the participants to link the achievement of SDG
with the national transport policy, to obtain
information on statistical tools for accurately
measuring and monitoring the implementation
of SDG. Global conferences on sustainable
transport were held in 2016 and 2021, thematic

! Transforming our world: the 2030 Agenda for Sustainable
Development. [Electronic resource]: https://sdgs.un.org/
2030agenda. Last accessed 10.10.2022.

conferences and workshops are also held on
regular basis.

Consistent measurement, monitoring of
goals, objectives and indicators are among the
main tasks in implementation of the sustainable
development agenda. Within the framework of
SDG in transport, the world academic
community is studying rural transport and
approaches to measuring accessibility of
transport in rural areas (based on data from
geographic information systems), methods for
calculating indicators at the country and city
levels, accessibility of urban transport
infrastructure, and quantifying the environmental
and social impacts of SDG 9.1, sustainability
of port infrastructure and other topical issues
[3-12].

The objective of the study is to consider
availability of transport indicators 9.1.1. and
9.1.2. within SDG 9 on the example of G20
countries, as well as to assess the completeness
of data provided by countries.

The information and empirical base of the
report is represented by the UNECE and Rosstat
[Russian State Federal Statistics Service] data.
Research method is focused on processing
empirical data, comparative analysis and
classification.

RESULTS
Analysis of Measured Indicators

SDG 9 in terms of transport tracks two
indicators: 9.1.1 «Percentage of the rural
population living within 2 km of a year-round
road» and 9.1.2 «Passenger and freight volume,
by mode of transport». The UNECE database
does not contain information on indicator 9.1.1.
Indicator 9.1.2 is tracked for each mode of
transport separately. As of October 2022, the
following data is available:

(a) Cargo transportation volume (railway
transport).

(b) Cargo transportation volume (road
transport).

(c) Cargo transportation volume (inland
water transport).

(d) Passenger transportation volume
(passenger cars).

(e) Passenger transportation volume (railway
transport).

At the same time, the Glossary for transport
statistics, compiled as a result of cooperation
between the UNECE, the International Transport
Forum and Eurostat, contains definitions of many

® World of Transport and Transportation, 2023, Vol. 21, Iss. 1 (104), pp. 238-245

Sargina, Anna V., Sedova, Nadezhda V. Tracking Availability of SDG 9.1 Indicators Regarding
Transport Infrastructure Using the Example of G20 Member Countries




indicators in the sections of railway transport,
road transport, inland water transport, maritime
transport, air transport [14]. An analysis of the
metadata description shows that the main data
providers are the International Civil Aviation
Organization (ICAO); International Transport
Forum (ITF); United Nations Economic
Commission for Europe (UNECE); United
Nations Conference on Trade and Development
(UNCTAD) [2]. For the purposes of monitoring
the volume of passenger and cargo transportation,
data on passenger-kilometres should be allocated
between air, road (disaggregated by cars, buses,
and motorcycles) and railway transport, and data
on tonne-kilometres should be allocated between
air, road, rail and inland water transport.

According to the 2017 High-level Political
Forum on sustainable development Thematic
Review, investments in infrastructure and
technology that simultaneously reduce time,
labour costs, reduce carbon emissions and create
jobs are key to achieve SDG 9 [15]. We do not
consider other types of infrastructure in our study,
but it is worth noting that investments in
infrastructure in general, and in transport in
particular, have the potential to support economic
growth. There are significant differences in
access to infrastructure, for example, about
a third of the world’s population does not have
year-round roads. Most of the discussions and
initiatives are focused on large-scale
infrastructure. However, limited attention is paid
to last mile infrastructure requirements, such as
reducing urban-rural disparities in terms of
quality and access, and supporting local food
systems (as opposed to strengthening the
infrastructural foundations of export-oriented
food chains or large urban markets). This bias is
also confirmed by the lack of data for indicator
9.1.1 «Proportion of the rural population living
within 2 km of a year-round road».

In the scientific community, the issue of
measuring indicator 9.1.1 has been studied for
a long time. The 2 km accessibility indicator
itself was adopted in SDG based on the Rural
Access Index (RAI) developed in 2006 by the
World Bank.

Eliminating infrastructure imbalances will
require significant investment. According to the
McKinsey Institute, the global infrastructure
investment gap by 2035 worldwide is estimated
at $5,5 trillion, excluding the additional
investment needed to achieve the SDG [16]. In
this regard, it is especially important to develop

®  World of Transport and Transportation, 2023, Vol. 21, Iss. 1 (104), pp. 238245

and implement financial instruments for
managing and investing in infrastructure
projects, as well as monitoring the effectiveness
of their use. Particular attention needs to be paid
to the sequencing of investments to make the
best use of limited public resources and open
up new opportunities for the private sector to
participate in filling the gaps. The private sector,
through well-structured private-public
partnerships, can provide an important
contribution to infrastructure financing.
Ensuring that the public interest is protected
while achieving development goals requires
close attention. Efforts in this direction can be
supported by the use of relevant standards,
including standards for conducting a pre-project
analysis of investment projects for transport
infrastructure, conducting a post-project
assessment of implemented infrastructure
projects, as well as standards for a hierarchy of
indicators of transport infrastructure by mode
of transport.

Given the importance of tracking the volume
of passenger and cargo transportation across all
modes of transport, as well as the criticality of
the issue of investment in infrastructure, we
suggest considering the possibility to:

1. Add to indicators 9.1.2:

* Cargo transportation volume (sea
transport).

* Cargo transportation volume (air transport).

» Passenger transportation volume (inland
water transport).

» Passenger transportation volume (sea
transport).

» Passenger transportation volume (air
transport).

2. Introduce an additional indicator (for
example, 9.1.3) «Volume of investment in
infrastructure by mode of transporty:

* Volume of investment in infrastructure
(railway transport).

* Volume of investment in infrastructure
(road transport).

* Volume of investment in infrastructure
(inland water transport).

* Volume of investment in infrastructure (sea
transport).

* Volume of investment in infrastructure (air
transport).

Determining the efficiency of using
investments in transport infrastructure is
a complex methodological task and can be
further studied.
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Data Availability Analysis

The UNECE SDG indicators database
contains data for 56 countries. There are no such
G20 members in the list of 43 countries in the
database as Argentina, Australia, Brazil, India,
Indonesia, China, Mexico, Saudi Arabia, South
Africa, South Korea, and Japan; for the rest of
the countries, data are available in varying detail
[1]. For Australia, information is available by
mode of transport for cargo transportation for
2014-2016 and for passenger transportation for
1999-2016 to 2016 on a separate Australian
Government’s Reporting Platform on the SDG
Indicators [17].

We analysed the availability of data for
indicators 9.1.2 for 20162020 (data for 2021
and 2022 are not available) for 32 countries.
Table 1 shows the availability and completeness
of data on monitored indicators in the context of
each country. An additional study of the data for
the Russian Federation and Malta showed that
there were no data for Malta initially (since 2000,
when the collection began), for the Russian
Federation there are data in varying completeness
for the period from 2000 to 2013, since 2014
there are no data.

Based on available data, we calculated a data
availability index for each country for SDG 9.1.2
indicators and grouped the results into five
groups (Table 2).

Complete data is available for Croatia, the
Czech Republic, Finland, France, Hungary; for
Italy, there are no data on the volume of cargo
transportation (inland water transport) for 2021.
These countries are classified in Group 1. In
group 2, all countries except Germany and Latvia
have no data on the volume of passenger
transportation (cars). For Latvia, there are no data
on the volume of cargo transportation by inland
water transport; however, based on the materials
of the UNECE Committee on Inland Transport
dated July 28,2003, at the sixty-fifth session, the
issue of the project «Transit route Daugava
(Western Dvina)-Dnieper» connecting the Baltic
and Black Seas was raised [18]. As of 2022, the
project has not been initiated. This suggests that
missing data should be replaced by zeros, which
would allow Latvia to be moved to Group 1 with
100 % data provision. However, due to the fact
that the basis for the analysis is statistical
information from the UNECE databases, we do
not consider it right to transfer the country to
another group. It may be worth adding additional
methodological clarifications to the description

of metadata, on the subject of how to display data
if they are not applicable to the country.

Let us dwell separately on the indicator
concerning the volume of passenger transportation
by cars (passenger transportation on the national
territory by cars registered in the reporting
country), measured in passenger-kilometres per
car [1]. Of 32 countries, eight have partial and
eight complete data, and information is missing
for 16 countries. This significant lack of data may
be due to the nature of data collection at the
national level: data may either be incomplete or
not available in countries’ statistical systems.

Analysis of Data Availability for the Russian
Federation

For the Russian Federation, there are no data
in the UNECE database since 2014. At the same
time, traffic data is regularly published by
Rosstat. Thus, although data are available, they
are either not updated (last data available on
pages https://w3.unece.org/SDG/en/
Indicator?id=89 et al. were as of 2013) or are not
shown in the UNECE SDG that refers in turn to
database of UNECE Transport Division Database.
At the same time the UNECE page contains a
link to national Web platform on data for SDGs,
thet leads to relevant Rosstat page in English
Poccrara? [19].

Rosstat, on the basis of the Decree of the
Government of the Russian Federation of June
6, 2017, No. 1170-r, is responsible for official
statistical information on SDG indicators. The
section «Sustainable Development Goals» on
the website of Rosstat contains general
information about SDG, a detailed list of
indicators with the current status of their
development, and metadata.

In terms of implementation and monitoring
of SDG 9, nine indicators are available [20]:

1. Cargo turnover by mode of transport,
billion t-km (all modes and separately for road,
rail, air, sea, inland water transport and
pipelines).

2. Passenger turnover by types of public
transport, billion passenger-km (all modes and
separately for rail, sea, inland water, air
transport, as well as for transportation by
buses, trams, trolleybuses, metro).

3. Density of public railways per 10 000 km?
of territory, km.

2 [Electronic resource]: https://eng.rosstat.gov.ru/sdg. Last
accessed 13.03.2023.
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.
it @ Availability of data since 2016
9.1.2 — Freight volume by rail transport, tonne kilometres 9.1.2 — Freight volume by road transport, tonne kilometres
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
2160 2592 2743 2911 3279 11337 11833 12635 12477 12254
15619 15843 16564 16180 15251 50315 44274 41073 39059 56090
9455 10362 11175 10270 10138 26852 27977 28413 28847 29705
34761 35655 34061 33671 31559 157894 170355 171495 173846 170015
10528 11053 10584 10625 11595 40006 39687 37948 36951 32223
22394 22335 22070 21309 20750 112639 112949 124915 137986 133255
112553 119883 122728 122805 108405 315769 313143 316766 311869 304610
13790 15414 16885 16181 15865 30974 39099 43590 53117 55292
21361 22256 21996 21736 20498 18091 18400 18594 18905 18732
6641 6467 7026 7018 6665 67785 67532 68906 68336 67592
50650 54797 59388 54584 51096 290749 335220 315874 348952 354926
17053 17167 17206 16872 15212 159555 158410 163764 165499 145520
3434 3931 3824 3902 4503 35402 35185 27002 20614 32566
15873 15014 17859 15019 7979 14227 14972 14997 14965 13705
13535 13782 13076 13312 12291 48175 54704 58761 61041 55026
9111 8486 8691 8480 7268 36106 35362 35590 33888 31591
Denmar 2574 2653 2594 2524 2450 15956 15515 14989 14991 14685
St 21406 21838 23358 22717 22094 42685 41848 43474 42601 43183
Turkiye 11010 11851 13734 . 15571 253139 262739 ; . 272913
Portugal 2774 2751 2765 2478 2402 34684 34073 32676 31087 24402
Estonia 2340 2325 2595 2155 1729 6717 6189 5783 4794 4281
Slovenia 4360 5128 5151 5292 4726 18714 20814 22225 . 22662
10550 10418 10650 10710 8920 216993 231105 238991 249555 242265
395889 423664 448319 451277 420233 294716 299858 269285
102 100 88 72 . 11564 11759 11537 12403 11383
35579 34219 32684 34829 34506
254 358 408 490 . 20903
2326216 | 2445138
703 828 892 858 709
Malta
Russian
Federation
Source: compiled by the authors based on UNECE data [1].
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on UNECE Website for SDG indicators 9.1.2

Table 1

Dl 2=l Vom:fklﬁl:;irémway Caspon: 9.1.2 — Passenger car, passenger kilometres (millions) | 9.1.2 — Passenger rail, passenger kilometres (millions)
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
836 813 678 835 903 26181 26189 25594 25372 20215 836 745 756 734 449

36 25 23 32 18 72255 74327 77971 81179 68936 8843 9498 10286 10931 6665
103 120 120 122 127 57006 | 66607 | 66800 | 66800 | 64100 3868 4271 4535 4924 2820
8135 7311 7089 7855 6806 | 783085 | 789372 | 786793 | 779810 | 629846 | 91832 | 95024 | 91818 | 96540 | 56606
1976 1992 1608 2120 1998 57354 60645 63947 67034 63921 7653 7731 7770 7752 4854
67 61 74 69 704542 | 744919 | 722894 | 732429 | 488299 | 52178 53231 55493 56586 22269
54347 | 55518 | 46901 50919 | 46338 | 952332 | 922738 | 921900 | 899577 | 809319 | 94197 | 95530 | 98161
0 0 0 0 0 25854 | 31361 30119 280 315 354 359 237
1962 2022 1489 1715 1606 80444 | 81795 12578 12657 13205 13350 7417
49399 48998 47244 47581 45184 138700 18531 18438 18895 19353 9164
105 108 119 84 7 213318 19175 20318 21043 22055 12487
108 99 93 187 87 667526 68010 | 68912 | 69706 1978 25074
5477 5280 4858 5867 6256 1458 1438 1479 1524 1119
13899 14979 15257 15501 14775 584 596 624 643 413
13153 12517 12261 13957 13638 4988 5664 5577 5906 3720
903 933 778 937 834 3595 3873 3915 4093 2180
58781 59736 | 60417 58226 6119 6061 5939 5913 3755
79 12800 13331 13547 14617 8129
213853 229439 | 240517 | 215296 4325 4567 5560 14259 8297
4146 4391 4487 4964 2552
316 366 417 392 263
10213 680 650 656 698 397
26532 27381 28442 28847 12060
1409 1561 2055 1729 235
2173 2306 2598 2704
10331 11098 11357 7819 7388
1192 1112 1104 1253 640
445280 35828 33259 31963 32483
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Table 2

Grouping countries based on data availability index
in UNECE database (data since 2016 and later)

Group Countries Data availability | Number

index, % of missing
indicators
1 Croatia, Czech Republic, Finland, France, Hungary, Italy 96—100 0
2 Germany, Latvia, Austria, Netherlands, Poland, Great Britain, 80—95 1
Bulgaria, Latvia, Romania, Slovakia

3 Denmark, Sweden, Turkey, Estonia, Slovenia, Spain, Portugal 60—79

4 Canada, Ireland, Belgium, Greece, USA, Cyprus, Luxembourg 20—59

5 Malta, Russian Federation 0 5

Source: compiled by the authors based on UNECE data [1].

4. Density of public roads with hard surface
per 1000 km? of territory, km.

5. Share of motor roads of regional
significance that meet regulatory require-
ments, %.

6. Share of motor roads of regional or
intermunicipal significance that meet
regulatory requirements.

7. Total length of local roads.

8. Share of local roads that meet regulatory
requirements.

9. Index of the quality of transport
infrastructure as compared to the level 0of2017.

Also, publication of data on one more
indicator («Proportion of vehicles in urban
agglomerations (buses, trams, trolleybuses,
suburban railway rolling stock) updated within
the federal project «Modernization of passenger
transport in urban agglomerations» and having
a service life not older than the standard») was
attended not earlier than April 2023.

The figures for cargo and passenger
turnover by mode of transport contain data
from 2010 to 2021. Thus, the data is available
in the Rosstat system, but not in the UNECE
database.

It should be noted that the list of indicators
considered in Russia is much wider than the
official UN list and contains more detailed
statistical information on railways and roads,
as well as on the transport infrastructure
quality index calculated from 2018.

RESULTS

The indicators used by UNECE to track
SDG 9.1 are incomplete. It is advisable to
expand them to cover all modes of transport,
as well as to supplement them with indicators
of the volume of investment in infrastructure
by mode of transport. We propose to expand
the list with the following ten indicators:

1.9.1.2 Volume of cargo transportation (sea
transport).

2.9.1.2 Volume of cargo transportation (air
transport).

3.9.1.2 Volume of passenger transportation
(inland water transport).

4.9.1.2 Volume of passenger transportation
(sea transport).

5.9.1.2 Volume of passenger transportation
(air transport).

6. 9.1.3 (a) Volume of investment in
infrastructure (railway transport).

7. 9.1.3 (b) Volume of investment in
infrastructure (road transport).

8. 9.1.3 (¢) Volume of investment in
infrastructure (inland water transport).

9. 9.1.3 (d) Volume of investment in
infrastructure (sea transport).

10. 9.1.3 (e) Volume of investment in
infrastructure (air transport).

The absence of data in the UNECE database
does not mean that the country does not
calculate the indicated indicators. On the
example of the Russian Federation, we have
shown that the data are present in the national
statistical reporting, and in a more detailed
version. It is not excluded that the similar
situation concerns as well some other countries.

CONCLUSION

The underdevelopment of transport leads
to increased trade costs, reduced export
competitiveness and lower country’s
attractiveness for investment. It is impossible
to develop high-quality, reliable, sustainable,
and resilient infrastructure without monitoring
the performance of all modes of transport and
assessing the volume of investments in
transport infrastructure. The number of
indicators tracked in the UNECE database for
SDG 9 is insufficient and needs to be expanded.
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Each country can decide whether or not to
account values of indicators at the country
level and whether to report data on them,
however, the incompleteness of the data does
not allow assessing the comparative dynamics
in achieving the set goals and targets.

The expansion and unification of indicators
for all countries will give a clearer
understanding of progress in achieving the
goals and objectives set for each mode of
transport, as well as provide a comparative
basis for decision-making in terms of priority
areas for investment in transport infrastructure.
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ABSTRACT

The relevance of safety problems of a wide range of anti-icing
materials and chemical anti-icing reagents used in the municipal
economy is predetermined by a number of aspects and factors
associated with the negative impact of anti-icing products on the
natural environment, property and health of citizens, its lack of
effectiveness in terms of ensuring transport safety, preventing
causes, conditions of occurrence of transport accidents, the growth
of injuries of the population in winter. The objective of the study was
to study the possibility of using ash and slag mixtures that are
practically harmless to the environment together with organic
additives from plant waste as complex anti-icing materials.

The objective of the work was to study possibility of using
practically environmentally friendly ash and slag mixtures along
with organic additives as complex antiOicing materials. The main
tasks comprised comparative analysis of effectiveness and safety
of anti-icing materials used, justification of the possibility of

municipal economy, resource saving, emergency situations.
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replacing them with ash and slag secondary disposals,
assessment of the current situation with handling of ash and slag
waste, technical feasibility, environmental acceptability, economic
feasibility of their reuse as designated at road transport
infrastructure facilities.

The projected results of the study were reduction of the
technospheric load on the natural environment, prevention of all
types of negative impact on the health of citizens, their personal
property, replacement of valuable natural raw materials with
secondary ones, prevention of transport accidents and related
man-made emergencies. Based on the results of the study, it is
planned to conduct full-scale tests and, in case of obtaining positive
results that determine safety and effectiveness of the use of a new
anti-icing material, to apply for a patent for an invention with further
implementation of an innovative proposal in various regions of the
Russian Federation.
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INTRODUCTION

As far as a significant part of the territory of
the Russian Federation is concerned, the most
difficult period in the work of organisations
operating the road transport infrastructure is the
winter season. The rate of safe state of coverage
of elements of the street-and-road network (SRN)
for road users (sidewalks, roadways, underground
and ground crossings, pedestrian zones) during
this period are determined by the spectrum of road,
weather-climatic, sanitary-hygienic,
environmental, transport and technological
factors.

One of the most important tasks of ensuring
transport safety, preventing transport accidents
and injuries to the population is to build a well-
organised and effectively managed system of
measures for monitoring, forecasting, preventing,
and timely elimination of winter slipperiness on
SRN, which includes mechanical removal of
snow masses, the use of solid mineral anti-icing
materials and liquid chemical anti-icing reagents
as a chemical method for destruction of ice and
snow [1-3].

Many years of domestic and foreign
experience indicate that chemical anti-icing
agents are rather effective means of combating
winter slipperiness, but their use entails the need
to comply with rational technological
consumption rates, safe concentrations, safety
and labour protection, control, and monitoring
of the level of environmental pollution. When
working with such chemically hazardous
substances, hygienic requirements regulate the
mandatory availability of special clothing and
personal protective equipment for the eyes, skin,
and respiratory organs [2—4].

An important limiting factor is the negative
mechanical, chemical impact of such materials
on natural objects and components of the natural
environment: dusting and release of toxic
compounds to varying degrees into the
atmospheric air, washout and further ingress into
surface, underground water sources, soil, impact
on vegetation, wildlife. According to various
expert estimates, the content of chlorides in
roadside snow masses exceeds MPC (maximum
permissible concentration) by more than 25
times. The content of sodium chloride in the
aquatic environment in the range of 100200 mg/1
leads to the death of some plant species, 200—
500 mg/1 of insects, reptiles, more than 1 g/l of
aquatic biological resources. Salinisation of
water and soil is a stress factor in the habitat of

flora. Even very low salt concentrations (10-20
mg/l) have a negative effect on the root system.
Depending on endurance of flora species, salinity
disrupts the metabolism of plants, affects the
growth, reproduction, and settlement of their
species. Negative factors form threats to the state
of ecological safety of populated areas, which,
in turn, dictates the need to allocate additional
financial costs for monitoring, warning, and
eliminating dangerous effects of anti-icing
materials [5; 6].

Considering the current situation, the work
examines environmental acceptability, economic
and technical feasibility of replacing the anti-
icing materials now in use with the products of
processing ash and slag mixtures formed during
combustion of solid coal fuel at thermal power
plants (TPP) and boiler houses.

The proposed idea of using ash and slag waste
(ASW) for the purpose of ensuring safety of road
transport infrastructure, preventing transport
accidents allows reuse of a significant amount of
accumulated ASW in storage facilities of energy
enterprises. As of 2017, the amount of
accumulated ASW in our country reached 1,5
billion tons, occupying an area of about 28000
hectares in the form of open ash and slag dumps,
which significantly pollute water and land
resources, atmospheric air, and surrounding
vegetation. At the same time, their annual output
is estimated by experts in the range of 22-23
million tons, which gives reason to conclude that
the reuse of these wastes is relevant to prevent
negative environmental impacts. This problem
continues to be one of the most pressing in the
fuel and energy complex. The current situation
is practically not improving: the reuse of ASW
is about 2,5 million tons per year (no more than
10 % of the annual amount of their formation)
[7-10; 13-15].

The analysis of world practice of ASW
processing indicates the presence of developments
related to the use of ash and slag raw materials
in construction industry, the road sector [11-14],
however, no information has been found on the
use of such raw materials for the purpose under
consideration.

Economic feasibility of the proposed idea is
favoured by the low cost of ash and slag raw
materials as a commodity, but this is not the sole
reason. Replacing traditional raw materials based
on non-renewable mineral reserves with
secondary raw materials from ASW contributes
to implementation of the strategic goal of
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Pic. 1. Planned result from introduction of innovation [performed by the author].

Russia’s sustainable development based on the
principles of resource conservation and rational
use of natural resources.

Thus, relevance, novelty and practical
significance of the ongoing research is
predetermined by its idea and plan for
implementation of several important scientific
and practical tasks. The planned result from
introduction of innovative material is presented
in the scheme developed by the author (Pic. 1).

Materials and Methods of Research

The study was based on the published works
of scientists, specialists, researchers in the field
of transport safety, prevention of transport
accidents, related emergency situations of a man-
made nature, the practices of using solid mineral
anti-icing materials and chemical anti-icing
reagents [1-4], in the field of processing, re- use
of ASW, organic substances from plant materials
and waste [11-15], own results of research in the
field of waste management and secondary
resources, including in housing and communal
services and transport, resource conservation,
environmental safety of territories [5—7].

The concept of this study is based on the
priority areas of the state policy in the field of
waste management, as well as of monitoring,
forecasting, prevention and timely elimination
of natural and man-made emergencies, the
principles generally accepted in the world
community: «Zero waste», «Circular Economy»
[16-20].

The research methodology includes: collection,
generalisation, systematisation, comparative
analysis of data in the field of research.

RESULTS

The first stage of the study was dedicated to
summarising materials on the current use of anti-
icing materials and liquid chemical anti-icing
agents in various regions of Russia. It has been
established that, as a rule, the composition of
mineral anti-icing materials includes quartz sand,
crushed granite stone of a fraction of 2—5 mm,
marble chips, which improve the grip of vehicle
wheels and shoe soles with a road surface in
a slippery winter period.

At the same time, a significant problem for
utilities is clogging with such materials of SRN,
drainage grates, storm sewers, and for road
users — the ingress of fractions of high-hardness
reagents under the action of the centrifugal force
of wheel sets into the windows of vehicles,
external coatings, open areas of the bodies of
passers-by followed by damage, respectively, to
the property and health of citizens. In some cases,
loose anti-icing materials reveal an increased
content of radionuclides, which creates a serious
danger to residents in the process of inhalation
when sprayed in the atmospheric air and to
biological resources of the natural environment —
as a result of washout with surface runoff into
water bodies and onto the soil.

The range of chemical anti-icing reagents that
are toxic to human health and hazardous to the
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environment is extremely wide and includes
technical sodium chloride, sand and gravel
material (SGM) based on calcium chloride and/
or sodium, carbamides, liquid chlorides,
bischofite (magnesium chloride); combined
preparations: «Antisnegy, «Nordix-P» (based on
ammonium acetate), NCMM (carbamide,
magnesium and calcium nitrates); CCM
(chlorides of magnesium and calcium) and
others. Also, the composition of the reagents
includes additives — modifiers (corrosion
inhibitors).

The components of anti-icing reagents
(calcium, magnesium, sodium chlorides) are
classified as moderately hazardous compounds
in terms of human impact (irritating effect on the
visual organs, skin upon direct contact) and
belong to the third and fourth hazard classes in
relation to the natural environment.

The accumulation of reagents in the roadside
occurs not in the surface layer of the soil, but at
a depth of up to 60 cm, reaching groundwater
and the root system of plants. At negative
temperatures and the absence of runoff, the
reagents are intensively absorbed by snow and
are then thrown by harvesting machines to the
sides of the roadway at a distance of up to 50 m.
Part of the unreacted salts remain on the surface
and are carried by the wind over a considerable
distance with spray from cars, snow, and dust.

An intense source of negative impact on the
environment within a radius of tens to hundreds
of meters are the places of storage of sand-salt
mixtures, in most cases representing areas open
to the influence of weather and climatic factors,
with no embankment, collection and purification
of polluted surface water.

Inorganic-based reagents have an aggressive
effect on the metal structures of road transport
facilities, vehicle coatings, especially under
conditions of atmospheric corrosion activation.
According to the results of a few studies,
a combined reagent with corrosion inhibitors in
the composition of technical salt (halite),
bischofite solution (magnesium chloride) has the
highest corrosive activity. The corrosion rate is
influenced by the type and material of the
corroded surface, concentration of the oxidising
agent, various impurities in the coating of
vehicles, road structures and devices, the level
of temperature and humidity, and the intensity
of precipitation. The negative effect of reagents
on vehicles mainly leads to electronics failure,
destruction, clouding, rusting of the coating,

corrosion of discs, exhaust pipes, and premature
wear of brake pads.

Reagents containing calcium and potassium
compounds under the influence of low
temperatures and wind form a sliding surface on
the roadway, increasing the braking distance and
creating an increased accident rate. Traces of
reagents of this group are clearly observed on
shoes, and service life there-of is reduced to one
or two winter seasons.

Fauna is especially vulnerable to the toxic
effects of chemical reagents. The most dangerous
is the eating by animals and birds of polluted
snow with toxic reagents: materials and
substances. It is no less dangerous for both long-
term and short-term interaction of sensitive skin,
especially of a pet, with contaminated snow
masses or ice. These effects cause diseases of the
skin, digestive systems of animals, vision, and
smell, and can lead to death.

Causing damage to the health and property
of citizens as a result of the negative impact of
toxic highly corrosive chemical anti-icing
reagents causes massive objective discontent,
complaints, and leads to lawsuits. Environmental
and sanitary-epidemiological supervision
authorities regularly initiate administrative
prosecution of road operating organisations for
violating the rules of handling hazardous anti-
icing reagents that pose a real threat to human
health and nature.

The foregoing gives grounds to argue about
the need to develop new safe anti-icing materials
that do not adversely affect human health, natural
objects, but provide sufficiently effective
protection against slipperiness on SRN and,
ultimately, increase the transport and
environmental safety.

Scientific and practical novelty of the idea:
to replace environmentally, sanitary and hygienic
hazardous chemical methods for breaking ice and
snow, a safe physical method has been developed
to eliminate slipperiness of SRN, based on the
use of solar energy, physical properties and
characteristics of secondary resources from
practically non-hazardous waste — granular fuel
slag and biological organic compounds of the
waste of the agro-industrial complex.

The study showed that currently used solid
anti-icing materials based on natural minerals
(sand, crushed crumbs of various rocks, rock
salts) are similar in their technical and
operational characteristics and properties (true
density, hardness, compressive strength) to
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Table 1

Expected Effects from the Introduction of Innovation [performed by the author]|

Types of effects

Description of the effect

Ecological

atmosphere.

Replacement of moderately hazardous components of anti-icing
reagents with practically non-hazardous ones; elimination of the
negative impact of chemical anti-icing agents on bioresources
and components of the natural environment: air, water resources,
soils, flora and fauna, as well as mechanical impact — clogging of
water bodies, soils, spraying solid bulk anti-icing materials in the

Sanitary and hygienic

Elimination of the negative impact of toxic anti-icing reagents on
human health. The use of non-threatening to life and human health
de-icing materials processed from recycled materials.

Resource-saving

The use of practically non-hazardous vitrified granulated slags from
coal combustion and waste from the agro-industrial complex in
economic circulation as secondary material resources. Possibility of
reuse of spent anti-icing materials from fuel slags, including in road
construction instead of traditional natural raw materials. Saving non-
renewable mineral natural resources: sand, rocks, marble, granite,
industrial water for manufacture of chemical reagents

Social

Reducing the level of injuries to the population from accidents related
to winter slipperiness, the flow of complaints from citizens about
damage to health and personal property as a result of the negative
impact of toxic highly corrosive chemical anti-icing reagents, and the
growing dissatisfaction of the population with this urgent problem.

Economical

corrosion.

Reducing the cost of 1 ton of anti-icing reagents by 20-30 %,
depending on the territorial location of the region and ash and slag
dumps; reducing the costs of organisations operating SRN and
municipal budgets associated with penalties, claims for compensation
for damage to components of the natural environment as a result of
mechanical and chemical pollution with anti-icing reagents, property
of citizens; reduction of costs associated with repair and restoration
work of contaminated storm sewers, receiving grates, replacement,
painting of road transport facilities and devices that have undergone

Technical and
technological,
associated
with safety

nature

Growth by two to three times of the rate of destruction of the ice cover
on SRN; no effect on the braking distance; reduction in the level of
transport accidents, possible concomitant emergencies of a man-made

materials based on secondary resources
obtained from ash and slag waste. At the same
time, the ratio in terms of heat capacity,
considering the colour scale, is significantly in
favour of secondary raw materials obtained
from ASW, which contributes to a higher
intensity of ice melting in sunny weather.
Moreover, such secondary raw materials
obtained in the process of separate collection,
isolated accumulation, processing of ASW

(grinding, crushing, storage in a certain way),
in accordance with the Federal Classification
Catalogue of Waste, are practically not
dangerous for the natural environment and its
components. Among the characteristics of the
material, the following should be noted: the
density of coal and anthracite combustion slag
is 1700-1990 kg / cubic meter, in bulk — from
980 kg / cubic meter; specific surface area —
4000-6700 cm? / g, increased water demand.
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Existing technologies (methods):

- mechanical (increasing the level of
adhesion of wheels and soles of shoes
with pavement with mineral anti-icing

materials);

- chemical (chemical decomposition of
snow and ice with anti-icing agents)

Chemically
hazardous anti-

icing agents Quartz sand, crushed granite,

marble chips
(radioactivity, dusting ability,
mechanical pollution of the
natural environment)

Chemical reagents

(based on moderately toxic
chlorides of calcium, sodium,
magnesium, calcium nitrates
and magnesium, ammonium
acetate + modifier additives:

corrosion inhibitors)

Proposed technology (method)

- physical (impact of solar energy on anti-
icing material of high thermal conductivity
+ generation of an electric charge of a
biologically active mixture with conversion
into thermal energy and thermal
decomposition of snow and ice)

Virtually non-
hazardous anti-icing
materials from

recycled resources Granulated fuel slag
(secondary resource from
practically non-hazardous ash
and slag waste)

Pic. 2. Scientific and practical novelty of the proposed method (technology) [performed by the author].

Treating the roadway with the proposed anti-
icing material with the help of specialised
vehicles is carried out from a technological
point of view just similarly to the treatment with
currently used mineral materials, therefore,
changes in storage technologies, treatment,
subsequent collection, and reuse on the road
network in this case are not required. Its
dimensions are designed in such a way that at
the maximum wind force for a given city, the
simulated weight of particles of anti-icing
material makes it possible to prevent dusting of
the environment.

However, not all winter and late autumn days
are characterised by sunny weather. This weather
is typical for most regions of our country. In this
case, an important property of the new anti-icing
material is lost — it heats up under the influence
of sunlight and melts ice and snow masses under
the influence of temperature.

In this case, if temperature is below zero, an
additional component of the complex anti-icing
material is a bioadditive made by extraction
method from specially treated plant waste based
on the processes of natural biological
decomposition and release of thermal energy. An
example of a similar action is the processes that
occur during the decay of hay, straw, as well as in
manure or bird droppings. At the same time, the
liquid additive is non-toxic, practically not
dangerous, does not emit unpleasant scents, its
consumption is determined by the appropriate
quantitative ratio with the anti-icing material
based on ash and slag secondary resources
distributed evenly throughout the territory of the

road network. The composition of the bioadditive,
the quantitative ratios of anti-icing material and
bioreagent are registered as know-how (production
secret) at the Russian Research Institute for Civil
Defence and Emergencies (Federal Centre).

Thus, the proposed innovative solution makes
it possible to switch from mostly costly and
environmentally hazardous mechanical and
chemical methods of combating winter slipperiness
to physical, mechanical, and biological ones. The
scientific and practical idea is reflected in the basic
scheme developed by the author (Pic. 2).

The expected effects from introduction of the
proposed innovative method (technology) are
systematised in Table 1.

CONCLUSIONS
The present work was based on the solution
of three research problems. Firstly, a performed
systematic analysis of the used anti-icing materials
and chemical anti-icing reagents has shown their
danger to the environment and public health.

Secondly, a new approach is proposed to
improve the protection of the urban environment
from transport accidents based on the use of safe
materials.

Thirdly, the possibility of a resource-saving
approach to creation of a new, environmentally
friendly anti-icing material based on reuse of ash
and slag and organic waste instead of the use of
natural resources for these purposes, admissibility
of replacing mechanical and chemical methods
of combating winter slipperiness with an
environmentally safe mechanical and physical
one, is substantiated.
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Based on the results of the work, considering
additional laboratory and instrumental studies, it
is planned to apply for a patent for an invention
and formalise it in the form of know-how.
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This is necessary — not for the dead!
This is necessary — for alivel»
(Robert Rozhdestvensky «Requiemy)

When preparing the information about the Great Patriotic
War, vivid stories about the heroes and their heroic deeds are
often expected from the keepers of history — museum employees.
Heroic deeds must certainly be impressive, stories are bright and
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exciting, supported by impressive numbers, high awards. It’s like
that... But let the story that will be discussed in the article remind
you that the Victory in the most terrible and bloody war of the 20th
century became possible due to the daily heroic deeds of all
citizens of our country, all without exception, regardless of their
age, gender, profession. Precisely because the female students
of MIIT, who volunteered for the front in 1942, did not consider
themselves heroes, today the staff of RUT (MIIT) Museum is
restoring their history bit by bit in the archives and new facts of
their military path are published for the first time in 80 years!

Keywords: Great Patriotic War, history, MIIT University, Russian University of Transport, history of science and engineering.

(Ramenskoye) and its leader N. K. Yudin.
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Stalingrad region lasted more than 200
days and nights and included two stages:

* first — conduct of defensive combat
operations by the troops of the fronts on the
distant approaches to Stalingrad (July 17, 1942 —
September 12, 1942);

* second — conduct of defensive operations
to hold Stalingrad (September 13, 1942 —
November 18, 1942).

An active part in the defence of the city on
the Volga was taken by the Stalingrad Air
Defence Corps District (SADCD). By order of
the People’s Commissar of Defence of the
USSR Marshal of the Soviet Union
K. E. Voroshilov dated April 20, 1942, the
Stalingrad air defence divisional area was
transformed into the Stalingrad Air Defence
Corps District (SADCD). During fierce battles
in the interfluve of the Volga and Don, the troops
of the corps were actively fighting. On the eve
of the Battle of Stalingrad, SADCD included
76 units and subunits with a personnel strength
of 33468 people.

In accordance with the decree of the State
Defence Committee of the USSR of March 25,
1942, 100000 Komsomol girls were sent to air
defence units to fill the positions of telephone
operators, radio operators, reconnaissance air
observers and anti-aircraft artillery, as well as
other «male» military positions [1].

So, in May 1942, 3,116 girls aged 19 to 25
arrived in the air defence corps. It was required
in the shortest possible time to train them for
combat duty in parts of the corps air defence and
in separate battalions of air surveillance, warning,
and communications. Komsomol girls were
called up from various cities of the Soviet Union.
Moscow Institute of Transport Engineers n.a.
I. V. Stalin (MIIT) in 1941 was evacuated to
Novosibirsk. It was from there that 27* Komsomol
girls, students of 1-4 years at MIIT, volunteered
for the Red Army and were sent to the Stalingrad
front. By order of June 8, 1942, they were all
enrolled in 19 separate battalion of air
surveillance, warning, and communications
(SB ASWC).

From a report to the head of the political
department of the 4" Air Defense Division.

The strategic defensive operation in

! The names and surnames of 23 students of MIIT are
confirmed by documents from the archive of the Ministry of
Defence of the Russian Federation and the archive of RUT
(MIIT), research and search work continues for three more
persons by the staff of RUT (MIIT) Museum.

Report of the 19 separate battalion (SB) ASWC
of June 18-23, 1942:

«...7. Acceptance of new replenishment.
Komsomol girls are in the village of Sharovo,
Lozano-Alekseevsky district. From June 11 to
June 14, a march of 102 km was completed. It
went in an organised manner. There were no
laggards. From the 15" lesson strictly according
to the program, everyone has got a great desire
to learn the specialties of ASWC...».

Classes were held in subdivisions of 19 SB
ASWC, daily for ten hours during the day and
two hours at night, for combat and political
training.

The ASWC fighters should have known
perfectly:

1. Tasks of ASWC service.

2. Appointment, composition, property of
the observation post and elements of the order
of battle.

3. ASWC equipment.

4. Material part of the rifle.

5. Means of communication of ASWC
observation posts and the procedure for using
reports of the «AIR» type.

Also, should be able perfectly:

6. To detect, to identify, to determine the
course, height, type, and number of enemy
aircraft.

7. To distinguish the silhouettes of the
aircraft of the USSR, England, and the USA,
which are in service with the Red Army
(author: Pic. 1).

8. To describe all the characteristic features
of the device of any aircraft, to determine the
type of aircraft for any part (tail, fuselage
shape, plane, engine group).

9. To draw from memory the shape of the
silhouette of the aircraft of Germany, Italy and
Romania (author: Pic. 2).

10. To perform exercise No. 1 from a rifle,
to protect the rifle.

11. To draw a current carrying circuit.

12. To turn on correctly telephone sets
UNA-I and UNA-F, MB «Krasnaya Zarya» in
a single-wire and two-wire circuit.

13. To comply with the requirements of the
disciplinary, drill, as well as the internal
service charters.

Recruit girls successfully completed the
training, during the test, the vast majority
received «good» and «excellent» scores.

From the report to political instructor of 19
SB ASWC: «During the training of recruits,
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Pic. 1. Silhouettes of American planes [2].

Pic. 2. Silhouettes of German planes [3].

20 combat leaflets were issued and the best editor,
the Komsomol member Larisa Knoroz (a student
of the I*' year of group 11 of the Faculty of
Railway Engineers), was especially noted, who
managed to direct the platoon personnel to
eliminate shortcomings in learningy...

From the report on combat activities of 19
SB ASWC for the years of the Patriotic War
of 1941-1945: «In June 1942, the battalion
received girls for replenishment. By this time
there were no women's uniforms, it was very
difficult to get a ride by rail, because
ammunition was transported first. Therefore,
for 1,5 months the girls were in the unit in their
dresses. We made the transition from Kupyansk

Pic. 3. Commander of 19 SB ASWC Lieutenant Colonel P. F. Foris
(from a personal file of 1944).

to the station Balashev in own shoes. Only
later, in Stalingrad, the girls-fighters were
uniformedy ...

19 SB ASWC was formed in Western Ukraine
in the city of Lvov on March 1-5, 1940 in
accordance with the Directive of the Air Defence
Directorate of Kiev Special Military District
(KSMD) No. 2/00208 dated March 3, 1940. The
battalion was subordinate to the headquarters of
KSMD Air Defence and operational subordination
of the Air Defence Division. Captain Pavel
Fedorovich Foris took command of 19 SBASWC
(Pic. 3) Senior Lieutenant Ivan Efremovich
Barbaruk became the chief of staff of a separate
battalion.
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Elemenkina Valentina

At Stalingrad deployment in 1942—-1943 the
battalion performed a combat mission to defend
Stalingrad and Ural-Ryazan railway (Pic. 4).
Observation posts (OP) of ASWC, which were
deployed along the railway on the outskirts of
Stalingrad, and then along the front line along the
river Volga, were systematically bombed by the
enemy. During the days of the Battle of Stalingrad,
a large number of enemy aircraft were in the air.
And on August 23, 1942, German aviation
launched a massive attack on Stalingrad,
destroying a significant part of the city and tens
of thousands of its inhabitants. Massive
bombardments were carried out to demoralise the
defenders of Stalingrad and make it easier for the
Wehrmacht to capture the city. At that time, the
Germans had overwhelming air superiority, and
it was unrealistic to repel this attack by the forces
of Soviet aviation and air defence of the city.

The airstrikes continued for several days. As
a result, about 40 thousand Soviet citizens died.
Not only because of the power of the air strike,
but also because the houses (mostly wooden),
dried by the sun by mid-August, easily caught
fire, and the water supply had been damaged
during previous raids. The fact that oil spilled
along the Volga made it very difficult to
extinguish fires. A significant part of Stalingrad
burned out. The Nazis subsequently noted that
their offensive passed through the territory of
workers’ settlements, which turned into a forest
of chimneys left over from houses completely
destroyed by fire. This was the Apocalypse
captured in German photographs [5]. Under the
massive blows, the communication lines were
continuously torn. The personnel of OP, despite
the continuous bombing, promptly repaired the
damage and transmitted reports on the appearance
of an air enemy.

Utkina Valentina

Soboleva Tatyana

Pic. 4. Stalingrad deployment of 19 SB ASWC [4].

In the area of deployment, 35230 times
aircraft flew over and were registered according
to the reports of OP during the summer months.

Fighters of 19 SB ASWC went all the way
with their battalion from 1941 to 1945 (Pic. 5).
It is important to note that due to the skilful
actions of the commander of 19 SB ASWC
P. F. Foris, the personnel of the battalion
suffered minimal losses at Stalingrad
deployment.

In the orders of this period, separate points
highlighted the procedures for placing female
fighters in covered cars, providing them with
sanitary supplies and hot meals at observation
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Proskurina Valentina

posts. Documents found in the archives testify
to the attentive attitude of the battalion
commander towards the girls: on November 28,
1942, a letter was sent to the commander of 19
SB ASWC from N. A. Bugrov, the father of one
of the best radio operators of the battalion,
a second-year student of the rail operational
faculty, Lidia Bugrova. The father inquired about
the whereabouts of his daughter and was
disturbed by her two months of silence. In the
documents of the political instructor of SB
I. E. Barbaruk, a note was made: «/nform the
father about the location of the fighter and a copy
of the answer (send) to Serdobsk, military unit
781 that the fighter Lida Bugrova is performing
a combat mission, is healthy and she has been
given a lesson by the political instructor
Barbaruk about the need to write letters to his
father».

Despite the tense situation, the fighters
received new knowledge and training sessions
were regularly held in the battalion.

Panisova Larisa

Pavlovets Nina

Order regarding 19 SB ASWC No. 372 dated
December 31, 1942:

«Today, the battle assembly of radio operators —
Komsomol girls — fighters is considered over. The
2-month radio operator training program has been
completed.

The best examples of learning to master the
program were shown by the fighters:

1. Lavrova Z. A. (prize 100 rubles);

2. lvanova A. G. (prize 100 rubles),

3. Utkina V. 1. (prize 100 rubles);

4. Metlina N. E. (prize 50 rubles).

The coursewas led by Lieutenant Vasyura E. V.».

In February 1943, Margarita Zakharova, Galina
Zhugan and Tatyana Soboleva, 19 SB ASWC
fighters, were thanked for their excellent combat
duty, excellent and good results in combat and
political training.

In November 1942, MIIT students received
excellent testimonials from the commander of the
2" company of 19 SB ASWC, Lieutenant
Biderman.

Pic. 5. Scheme of the combat path of 19 SB ASWC during the years of the Great Patriotic War 1941-1945 [4].
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Zhugan Galina

Nazarova Larisa

From the report:

«Corporal Nazarova Larisa (3" year of the
Faculty of Engineering and Economics):
«A neat, executive fighter. She copes well with
the work of a senior telephone operator.

Junior Sergeant Zhugan Galina: «An
exceptionally disciplined neat fighter. She
performs excellent military service at her post.

Corporal Soboleva Tatyana: «Energetic,
disciplined fighter. She performs well in combaty.

Valentina Utkina, a student at the Faculty of
Communications at MIIT, was one of the best
radio operators in the battalion. In 1944, senior
sergeant Utkina was recalled to the disposal of
the headquarters of the air defence division
stationed in Warsaw.

The following MIIT students became the
heads of observation posts:

* 1% year student of the Faculty of Tracks
Nadezhda Kuznetsova;

* 41 year student of the Faculty of Engineering
and Economics Margarita Zakharova;

* 1%t year student of the Faculty of Railways
Valentina Utkina;

®  World of Transport and Transportation, 2023, Vol.

Deryugina Alexandra

Mamontova Sofia

Bugrova Lidia

Kuznetsova Nadezhda

« 2" year student of the Faculty of Civil
Engineering Valentina Elemenkina;

* 1t year student of the Faculty of Tunnels
Elena Lebedeva.

Tatyana Soboleva and Raisa Vyarvelskaya,
2" and 3" year students of the Faculty of
Economics at MIIT, were appointed Komsomol
organizers of the companies.

All MIIT students — fighters of 19 SB
ASWC received the rank of corporal, junior
sergeant, sergeant. Every single one was
awarded medals «For the Defence of
Stalingrad», Alexandra Deryugina, Valentina
Elemenkina, Sofya Mamontova, Tatyana
Soboleva and Nadezhda Kuznetsova — medals
«For Military Merit».

The 2™ year student of the operational
faculty Larisa Panisova died in 1945.

Employees of RUT(MIIT) Museum
continue research work to restore the names
and life stories of MIIT students — fighters of
19 SB ASWC.

We consider it important to remember by
name all the «girls»-students of MIIT, who left
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Agapova Kapitolina

in 1942 as volunteers and became fighters of 19
SB ASWC2

1. Agapova Kapitolina, Faculty of Economics
of MIIT 3 year of study, corporal-telephonist of
19 SBASWC:.

2. Bugrova Lidia, Operational faculty of MIIT
2" year of study, corporal-observer of 19 SB
ASWC.

3. Vyarvelskaya Raisa, Faculty of Economics
of MIIT 3* year of study, junior sergeant —head of
the observation post of 19 SB ASWC.

4. Deryugina Alexandra, Faculty of Railways
of MIIT 1* year of study, junior sergeant of 19 SB
ASWC.

5. Ershova Natalia, Faculty of Engineering and
Geology of MIIT I* year of study, junior sergeant
of 19 SB ASWC.

6. Zhugan Galina, Operational faculty of MIIT
2n year of study, junior sergeant of 19 SB ASWC.

7. Zakharova Margarita, Faculty of Economics
of MIIT 4" year of study, junior sergeant of 19 SB
ASWC.

8. Knoroz Larisa, Faculty of Engineering and
Geology of MIIT 2™ year of study, sergeant of 19
SB ASWC.

9. Korobova Nina, Faculty of Tunnels of MIIT
1 year of study, corporal of 19 SB ASWC.

2 The list of MIIT students is verified and compared with the
list of personnel of 19 SB ASWC stored in the archive of the
Ministry of Defence of the Russian Federation and the list of
students of the institute from the archive of RUT MIIT n.a.
1. V. Stalin for 1942. The article contains the photos of all the
students that have been found as of 23.01.2023.

3 Military ranks are given in accordance with the act of
awarding medals «For the Defence of Stalingrad» in 1945
(the basis of the Decree of the Presidium of the Supreme
Soviet of the USSR of December 22, 1942).

10. Kuznetsova Nadezhda, Faculty of
Tracks of MIIT 1% year of study, sergeant of
19 SB ASWC.

11. Lebedeva Elena, Faculty of Tunnels of
MIIT 3" year of study, Red Army observer of
19 SB ASWC.

12. Mamontova Sofia, Operational faculty
of MIIT 2" year of study, sergeant — head of
the observation post of 19 SB ASWC.

13. Nazarova Larisa, Faculty of Economics
of MIIT 4t year of study, corporal telephonist
of 19 SB ASWC.

14. Nikishova Elizaveta, Faculty of
Railways of MIIT 1% year of study, corporal
radiotelegraph operator of 19 SB ASWC.

15. Pavilovets Nina, Faculty of Railways
of MIIT 1* year of study, Red Army observer
of 19 SB ASWC.

16. Pavlovskaya Elena, Faculty of
Economics of MIIT 2™ year of study, corporal
telephonist of 19 SB ASWC.

17. Panisova Larisa, Operational faculty
of MIIT 2™ year of study, corporal observer of
19 SB ASWC.

18. Popova Tatyana, Faculty of Railways
of MIIT 1% year of study, junior sergeant — head
of the observation post of 19 SB ASWC.

19. Proskurina Valentina, Faculty of
Tracks of MIIT 2™ year of study, Red Army
observer of 19 SB ASWC.

20. Soboleva Tatyana, Faculty of
Economics of MIIT 2™ year of study, corporal
observer of 19 SB ASWC.

21. Utkina Valentina, Faculty of Railways
of MIIT 1* year of study, corporal observer of
19 SB ASWC.

22. Shirokova Maria, Faculty of Railways
of MIIT 1* year of study, Red Army observer
of 19 SB ASWC.

23. Elemenkina Valentina, Construction
Faculty 3" year of study, sergeant — head of
the observation post of 19 SB ASWC.

24. Lapina Anna, 2™ year of study of MIIT,
further search for information in progress.

25. Lobankova Iraida, 2™ year of study of
MIIT, further search for information in
progress.

26. Metllina Elizaveta, 1% year of study of
MIIT, further search for information in
progress.

After demobilisation on July 20, 1945, not
all the girls returned to their native university.
N. Ershova, N. Korobova, M. Shirokova,
M. Zakharova, L. Nazarova, E. Lebedeva,
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Pic. 6. Exhibition project of RUT (MIIT) Museum [photo by RUT press service].

V. Utkina, R. Vyarvelskaya, T. Soboleva
graduated from MIIT and worked in their
specialty. Raisa Vyarvelskaya was an excellent
student, received the Stalin Prize, completed
her postgraduate studies, defended her Ph.D.
thesis and worked as an Associate Professor at
the Department of Economics, Organisation
and Management of Production at MIIT. She
carried out a lot of scientific and methodological
work, was a member of the Council of War
Veterans of MIIT. Tatyana Soboleva also
completed her postgraduate studies, defended
her Ph.D. thesis and taught at the Department
of Political Economy of MIIT [6].

To commemorate the 80" anniversary of
the end of the Battle of Stalingrad, RUT (MIIT)
Museum prepared an exhibition project, which
presents archival materials, photographs,
sketches for the film «Stalingrad», 2013
(directed by F. Bondarchuk, production
designer S. Ivanov) and works of battle
painters on the theme of the Battle of Stalingrad
(Pic. 6).
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Preliminary draft regulation on train
traffic on Russian railways (steam locomotives’
railways) open for public use. Developed by
the Commission established by the Department
of Railways by Circular Order of April 21, 1892,
No. 5190, under the chairmanship of the
engineer, D.S.S. M. M. Petrovsky.

Organisation of traffic service
CHAPTER 1
General provisions
§1

(1) Movement of trains on a railway open for
public use is carried out by the direct order of the
traffic service under the general direction of the
manager of the road, in accordance with this
regulation.

World of Transport and Transportation, 2023,
Vol. 21, Iss.1 (104), pp. 262-268

Draft Regulation on the Train Traffic on Russian
Railways (Steam Locomotives’ Railways) Open for
Public Use (1892)

This issue reprints extracts from the preliminary draft of one of the core regulations
on railway operations which was the regulation on train traffic. It was compiled
more than 130 years ago. Probably, the entire document is less of interest regarding
engineering aspects but is of much greater interest as far as jobs are concerned or,

in modern terms, human resources. Many aspects are quite relevant regardless the
historical gap. We can quote requirement addressed to the employees when they work
at the positions that combine two qualifications to possess all the skills necessary for

Publication keeps intact as much as possible the style, punctuation and lexis of the

Keywords: transport, history of transport, railways, staff, employees, history of science and engineering.

(2) If necessary, due to the special conditions of
the road, to establish any deviations from this
provision, such may be allowed only with the
permission of the Minister of Railways.

(3) All persons in the traffic service, starting with
the head of this service, are subordinate to the road
manager.

Note: Under the name of the board of the railroad,
in this provision, one should also understand the
boards of management of private railways, replacing
the boards, and under the name of managers, also
the heads of public and directors of private railways.

§2
(1) The traffic service includes the following
persons who are directly related to movement of
trains:

Acknowledgements: the editors express sincere gratitude to the staff of the Library of Russian University of Transport for their
assistance in preparing the publication.
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a) the head of the traffic service and his
assistant;

b) heads of central administrative
departments and local departments, auditors
and traffic controllers;

¢) stationmasters and their assistants;

d) signalmen at permanent station and track
signal posts;

e) telegraph operators;

e) switchmen;

g) assemblers of trains and couplers;

h) chief conductors and conductors of all
types.

Note: The locomotive servicing team
members, although they do not belong to the
traffic service, but in relation to movement of
rolling stock, are subordinate at the stations to
the head of the stations, or the person in charge
of the manoeuvres, and en route — to the chief
conductor.

(2) From among the named positions, the
administration of each road establishes the
composition of the traffic service, which is
approved by the Minister of Railways.

(3) The procedure for appointing and
dismissing employees who are part of the
traffic service, as well as the mutual relations
of employees, shall be determined for each
road, in accordance with the provisions of the
law, the regulations of the Minister of Railways
and the articles of association of the underlying
railway company.

(4) The position of head of the traffic
service, depending on the conditions of the
road, may be combined with the position of
a road manager or other position on the road,
with the permission of the Minister of
Railways. For the rest of the positions named
in paragraph 1 of this section, with the
approval of the road manager, it is allowed to
combine temporarily, periodically or
permanently several positions in one person,
in accordance with local traffic conditions, and
in addition for each of the employees,
regardless of the duties defined by this
provision, other obligations relating to the
railway service may be imposed if the manager
of the road considers such a combination
possible without prejudice to the case.

5) An employee who combines several
positions must satisfy all the qualities and
knowledge established for each of the positions
he combines, whether it is a combination of
permanent, temporary or periodic nature.

§3

(1) Each person is obliged to temporarily
remove from office an employee directly
subordinated to him who has proved unreliable
or who has found himself incapable of performing
the duties assigned to him, and immediately
report such removal to his immediate superior
for further instruction, taking on his part the
necessary measures for the uninterrupted service.

(2) The employees referred to in § 2 must
have such sight and hearing as to be able to
clearly distinguish the signals used on the road,
and not to have bodily defects that prevent them
from performing the duties assigned to them.

(3) Station and train employees must be of
legal age, but the following exceptions are
allowed:

a) those who have completed a course at
technical railway schools may be allowed: to
occupy the positions of a switchman, coupler,
train builder and conductor from the age of 18,
if they satisfy the required rules and qualities for
employees;

b) telegraph operators, who are not assigned
traffic duties, are allowed to practice with
telegraph devices from the age of 16.

(4) Only persons who have passed the test in
full knowledge of their duties are allowed to
perform the positions of station masters, their
assistants, signalmen, switchmen, train
assemblers, couplers, chief conductors and
conductors, and the station masters, their
assistants and deputies must be appointed from
persons who know how to operate the telegraph;
train assemblers and chief conductors must be
literate; couplers, switchmen and conductors
should be elected as far as possible from among
the literate.

(5) Each person holding the position named
in § 2 of this provision must be provided with an
instruction (manual) approved by the road
manager, know the regulations on signals and
the instructions of employees subordinate to him
and freely explain himself'in Russian. Instructions
are drawn up in accordance with this regulation
and the relevant resolutions and orders of the
Minister of Railways, and should, as accurately
and concisely as possible, determine the duties
of the person to whom they are issued, and the
order of subordination.

(6) Each instruction must be accompanied by
the following excerpts from the laws ... in
addition, from the general charter of Russian
railways, the relevant articles must be included
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in the relevant instructions, at the discretion of
the road manager.

(7) Any changes and additions to the
instructions resulting from the order of the
Minister of Railways, as well as changes in laws
and regulations placed in the appendices to the
instructions, are communicated by an official
order through the line of the road manager.

(8) Instructions are issued to each employee
on receipt, while they are read and explained to
the illiterate by their immediate superiors.

(9) An employee admitted to performance of
duties assigned to him cannot excuse himself by
ignorance or misunderstanding of the content of
the instructions, rules, regulations, etc. given to
him.

(10) Every member of the traffic service must
be provided in performance of his official duties
with serviceable signal signs assigned to his
position, tools and all items necessary for
performance of duties entrusted to him. The
receiver of the instruments and signals is obliged
to verify their suitability and, in case of
a malfunction, immediately report this to the
authorities.

(11) Each of the traffic officers named in these
rules must be in uniform or with a uniform badge
assigned to this position according to an
approved, in the prescribed manner, model while
on duty.

§4

(1) The duties regarding traffic must be
entrusted to a sufficient number of employees, so
that they can successfully carry out the work
assigned to them and, in case of a sudden illness
of one of them, his duties can be promptly taken
over by another person.

15 option

(2) The number regarding traffic is determined
on the basis of the following limit norms for
permanent rest service during the day.

2 option

(2) The number of employees is determined
on the basis of the following limits for continuous
service and subsequent rest.

For station employees

(3) For the permanent service of station
employees, the maximum limit of daily work
allowed in winter is 12, and in other seasons is
14 hours a day, on the indispensable condition
of providing uninterrupted rest, regardless of
day or night, at least 6 hours a day and beyond
that uninterrupted one-day rest during each

month twice, and the employee is granted the
right to use this rest, with the consent of the
road administration, not by months, but by the
totality of several months.

1 option

(4) When, due to traffic conditions or due to
particular intensity of work, it is not possible to
comply with the above norms for permanent
service, then the duty is distributed between two
or more persons, depending on the following
norms of duty and rest.

a) Heads of stations, their assistants,
signalmen, assemblers, couplers, senior
switchmen and switchmen at ordinary switches
can be on duty 24 hours a day; signalmen and
switchmen at posts of concentrated action — no
more than 16 hours a day.

b) Whenever the uninterrupted service of
named servants reaches the highest limits of the
said norms, the subsequent rest granted to them
shall not be less than the number of hours of
uninterrupted service preceding.

¢) Duty among employees should be distributed
in such a way that during four days the total
number of hours of rest provided to employees is
equal to the total amount of time worked.

2" option

(4) When, due to traffic conditions or due to
special intensity of work, it is not possible to
observe the above standards for permanent
service, then a regular watch is established
between two or more persons, and the maximum
limit of continuous service of each of them should
not exceed:

a) for the heads of stations, their assistants,
signalmen, assemblers, couplers, senior switchmen
and switchmen with manual switches — 24 hours,
for signalmen and switchmen at central apparatus —
16 hours.

b) The shortest rest of employees, immediately
following the service, must be at least half of the
previous number of hours on duty.

¢) The total result of the rest must be in the
amount of at least 48 hours within 4 days.

For conductor crews:
15 option

(1) Conductor crews assigned to escort
passenger, cargo-passenger, military and cargo
trains carry out continuous service no more than
18 hours a day; uninterrupted rest of crews
should not be less than 6 hours during the day,
and during the period of time determined by the
manager of the road, for the entire line or for
the section, the average daily duration of work
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per day should not exceed 12 hours in any case,
and the longest period assigned road manager
should not be allowed more than 6 days.

(2) When compiling the distribution of duty
and rest, one should be guided by the rule of
assigning the longest rest in the places of
residence of crews, limiting rest in the circulating
depot to the extreme limit of necessity.

(3) In some cases, the duration of the
uninterrupted presence of conductor crews on
trains may be up to 24 hours, but only with the
permission of the Minister of Railways.

(4) The duration of uninterrupted service of
conductor crews of working trains may be
increased, with the permission of the road
manager, to 24 hours, provided that uninterrupted
rest time is granted not less than the number of
hours of the previous service.

(5) The appointment of shifts, as well as the
distribution of duty and rest periods for station
and train employees, is made by order of the
traffic service, within the limits of the above
norms and is approved by the road manager.

2" option

(5) For conductor crews, the maximum limit
of continuous service should not exceed 18 hours.
Under special conditions of the road, the
maximum limit of continuous service is allowed
even as long as 24 hours, but only with the special
permission of the Minister of Railways. The
indicated limit norms can be applied both in
relation to one, and in the aggregate of several
trips.

Note: The indicated service time limits for
conductor crews also include the time required
for acceptance and delivery of trains.

(6) Upon reaching the uninterrupted service
of the above-mentioned limits in this § , the
conductors must be provided with rest, the
smallest limit of which is determined in the place
of permanent residence equal to half, and outside
it, not less than one third of the previous service.
Rest granted prior to the onset of the limit norms,
at least for several trips, interrupts the course of
the total duration of service only if such rest was
not less than the above ratios to the previous
service.

(7) Rest time of 3 hours or more spent outside
the place of permanent residence is counted in
the total amount of rest indicated below, only
under the condition that the teams are provided
with a room adapted for rest within the station.

Note: Rest of less than 3 hours is included
into the number of hours of service.

(8) The total amount of hours of rest, both in
the points of permanent residence of crews, and
outside them, should, in a certain period of time not
exceeding 6 days, be equal to the sum of the hours
of service, and the rest should be distributed as
evenly as possible.

(9) The distribution of the duty of station
employees, as well as the work of conductor crews,
is carried out by order of the traffic service with the
approval of the road manager.

(10) When employees are sent in passenger,
cargo-passenger or cargo trains to their destination
for performance of their official duties, half of the
time spent by such employees on the road is
considered as rest hours if they are not assigned any
duties during the journey.

(11) In cases of emergency that could not be
foreseen in advance (such as force majeure, train
delays, etc.), accidental deviations from the above-
mentioned norms of continuous service are allowed,
but so that the road management takes care of
restoring as soon as possible the ratio rest to the
duration of the previous service.

§5

(1) The limits of responsibility of each employee
are determined by the content of this regulation, the
instructions given to him and the orders
communicated to him on the road, and the following
rules apply:

a) If the failure to perform, or unsatisfactory
performance, of any of the duties resulted from an
untimely notification to the executing employee, or
as a result of assignment of duties associated with
the positions named in § 2 to a person who does
not possess the qualities specified in this § , then
the responsibility falls on the person who made such
omissions.

b) If it is impossible to fulfil his duty personally,
everyone must promptly transfer the execution to
the person appointed by the authorities for such
a case; in the absence of such a person, everyone
must immediately notify the appropriate authorities
of the impossibility of fulfilling their duties.

CHAPTERII
Distribution of duties between employees
§6
(1) Every employee, regardless of performance
of the duties directly assigned to him, must, as far
as possible, contribute to prevention of any danger
that may threaten train traffic. In case of a train,
rolling stock, or any other incident on the road, each
employee is obliged to immediately take measures
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depending on him to provide assistance, and to
fence off the scene of the accident with signals.

2) In case of a fire, every employee who notices
the latter is obliged to immediately sound an alarm.
On such a signal, railway employees are obliged to
immediately arrive at the place of fire and, having
taken their places, act in accordance with the
instructions.

Note: This requirement does not apply to
employees who perform responsible duties of
receiving and sending trains during a fire.

(3) Employees of the traffic service are obliged
to behave towards the public modestly and politely,
but at the same time, with firmness and perseverance,
demand implementation of the established rules;
they must be helpful within the limits of their
official rights. If outsiders do not pay attention to
the warnings of employees or show unwillingness
to obey their legitimate demands, employees are
obliged to contact the gendarmerie police for
assistance, and report more important cases to their
superiors.

(4) The agents of the traffic service referred to
in § 2 of this provision, in the performance of their
official duties, in relation to the public, enjoy the
rights of persons in the public service®.

87

Head of traffic service

(1) The person who is entrusted with direct
management of the traffic service is called the
head of the traffic service.

(2) The duties of the head of the traffic service
include:

a) direct, responsible management and
governance of traffic on the road and the
personnel of this service;

b) concern for appropriate development of
stations, their signalling and trains, a sufficient
number of rolling stock, arrangement of premises
and devices necessary for train movement,
supplying stations, trains and serving with the
necessary signals, tools, instructions, other items
and materials, about a sufficient number of
employees and their compliance with the
requirements of the service;

¢) monitoring the correct and timely
movement of trains;

d) supervising the exact application and
enforcement of all rules, regulations, ordinances and
orders of the government relating to railways, as well
as the rules taught by the road administration;

! To be established by law.

¢) drawing up schedules and timetables for trains;

g) maintaining the established reporting.

Note 1: In urgent cases, the head of the traffic
service takes, with his own authority and under his
own responsibility, all the measures necessary for
the part entrusted to him to ensure safety, correctness
and continuity of the traffic;

Note 2: The closest, under the general guidance
of the head of traffic, management and governance
of the service and monitoring the exact execution by
employees of all applicable rules may be assigned
to the assistant head of traffic, the head of the central
administrative department, the heads of local
departments, auditors and traffic controllers.

88

Heads of stations

(1) To manage the station for reception and
departure of trains, a special person is appointed,
called the head of the station.

(2) The head of the station must:

a) maintain in full working order to ensure
train traffic the facilities located within the station:
tracks, switches, signals and rolling stock,
eliminate, if possible, noticed malfunctions and,
if necessary, require assistance and orders from
relevant persons;

b) take care of the appropriate number for the
station: of tracks, switches, structures, signals of
rolling stock and personnel, and the supply of station
employees with instructions, signals and other items;

c¢) monitor exact performance of duties of the
service by all train and station employees and
distribute duties between the latter, depending on
traffic conditions and the existing rules for this;

d) direct and supervise the production of
maneuvers, not allowing any deviations from the
existing rules;

¢) make sure that rolling stock placed on the
tracks, as well as the arriving trains, do not go beyond
the allowed dimensional limits and are firmly
secured;

f) send and receive trains on prior assurance that
the path for movement is clear, that the rules for
relations with neighbouring stations and the
conditions for the proper composition of the train are
strictly observed, that the latter is accompanied by
a certain number of train employees and equipped
with established signals;

g) manage the supply of assistance to trains and
passengers injured en route and at the station, taking
possible measures and directing, in appropriate cases,
the actions of employees to resume correct and safe
traffic on the track or at the station;
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h) maintain the established reporting on
movement of trains.

Note: The words «head of the station» should
also be understood as their assistants, who
assumed a.i. the post of a head of a station.

§9

Signallers

(1) Signal posts between stations, and within
them, established for communication on reception
and departure of trains, are entrusted to the care
of special persons called signalmen.

(2) Signallers are obliged to:

a) keep the post and apparatus in full working
order for movement, as often as possible making
sure that they are intact, serviceable and in proper
operation;

b) take care of replacement and repair of
everything that has deteriorated at the post and
devices, as well as cleanliness and timely lighting
of signals;

¢) ensure that the post is always free for trains
to run;

d) strictly follow all the rules for signalling at
the post and communicating with neighbouring
stations when receiving and sending trains;

e) report immediately to the responsible
authorities and neighbouring stations or posts
about malfunctions of the post or devices, entailing
a violation of the established order of train traffic;

f) notify neighbouring stations or posts and the
responsible authorities of incidents with trains and
demand the dispatch of assistance in accordance
with the rules in force;

g) maintain the established reporting on
movement of trains.

§10

Telegraph operators

(1) The operation of the telegraph apparatus
of the station is entrusted to the telegraph
operators.

(2) The telegraph operator is obliged to:

a) observe that the devices and the room
telegraph device are in good order, and in case of
damage, take possible measures to repair them in
a timely manner;

b) report any damage to the telegraph, without
exception, both on the line and at the station,
immediately to the station head, mechanic and
telegraph supervisor;

¢) transmit train, service telegrams and private
correspondence on the basis of existing rules;
d) keep regular reports about the telegraph.

§11

Switchmen

(1) Persons who are responsible for
maintenance, protection and operation of rail
switch crossings are called switchmen.

(2) The switchman must:

a) maintain the post entrusted to him in full
serviceability, making sure that the switches are
intact, serviceable and proper;

b) take care of replacement and repair of
everything that has deteriorated at the post, of
cleanliness and timely lighting of signals;

c) observe that the post assigned to him and
adjacent tracks are free for movement of rolling
stock;

d) keep the switches always in the position
that will be determined for this and transfer them:
for passage of trains at the direction of the head
of the station, and during manoeuvres at the
direction of the person in charge of the
manoeuvres or according to the requirements
stated by the established signals;

e) be at the switch facing the expected train
with the point blade; if there are several such
switches at the post, then fix all the rest with
devices adopted on the road — in the absence or
damage of devices, such switches should be
fenced off with stop signals; observance of this
rule is not necessary for manoeuvres;

f) report immediately to the responsible
authorities about all malfunctions on the track
and switch points, notify station employees about
the incident with established signals, and fence
off the rolling stock or a place that impedes
movement with signals.

Note: When switch crossings are centralised,
the obligations of persons acting in this way are
determined by special rules issued by the
Railroad Administration.

§12

Train assemblers

(1) The production of any kind of movement
of rolling stock within the station (station
manoeuvres) can be entrusted to special persons,
called train assemblers.

(2) The assembler is obliged to:

a) make sure of the proper condition and
position of the track, switch crossings, structures,
rolling stock and signals in the area of the
forthcoming work;

b) supervise and monitor the work of
couplers, switchmen and team of a shunting
locomotive, as well as any other engine;
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¢) perform manoeuvres within the tracks
indicated to him by the head of the station;

d) compose trains without deviating in any way
from the rules in force with regard to signalling,
speed, type, number, placement and coupling of
rolling stock;

e) report immediately to the responsible
authorities about all noticed malfunctions both in
relation to the track, signals and rolling stock, and in
relation to employees subordinate to the assembler;

f) monitor proper placement of cars on the tracks
and their solid securing.

Note: For coupling and uncoupling of rolling
stock, special employees may be appointed, called
couplers, who act under the direct supervision of the
assembler or the person in charge of the manoeuvres.

§13

Chief conductor

(1) The chief conductor is the head of the train
that he accompanies.

(2) The chief conductor is obliged to:

a) make sure, when the train leaves the
station, that the train is correctly composed,
properly coupled, the rolling stock is loaded
correctly, the brakes are working properly,
signalling accessories are in the proper number
and in good condition, and operation;

b) see that the train has the prescribed number
of train team employees, and that they are
properly distributed in the train;

¢) observe the exact performance of the duties
of the service of the train and locomotive team,
as well as the observance of the established rules
by all persons on the train;

d) monitor the stable and completely safe
placement of cargo on open rolling stock;

e) engage the brake in certain cases;

f) govern the stop at the station and the
departure of the train from the station in
accordance with the rules in force for this;

g) make sure that the train that arrived at the
station is intact and report this to the head of the
station;

h) stop the train in all observed cases that
threaten safety and correctness of movement, as
well as prevent accidents with persons following
in the train or staying on the track;

i) take appropriate measures to protect the
stopped train, demand assistance to the damaged
train and provide possible assistance to the
injured;

j) maintain the established reporting on
movement of trains.

§14

Conductors

(1) To service the train, to help the chief
conductor, special persons are appointed, called
conductors.

(2) The conductor is obliged to:

a) observe the correct loading of rolling stock
and the proper traction of the train;

b) take care of the proper operation of the brake
entrusted to him for maintenance; as well as about
the proper condition and operation of signal
accessories;

¢) give stop signals in all cases that threaten safety
of the train and the persons on it and being on the
track;

d) operate the car brake when appropriate and in
accordance with existing regulations;

e) execute immediately all orders of the chief
conductor relating to movement of trains;

f) guard a train every time it stops.

§15

Drivers

(1) Regardless of the duties for care, maintenance
and operation of the locomotive, the driver is obliged
to:

a) while the locomotive is on station tracks, set it
in motion only by order of the head of the station, by
the signals of the chief conductor or person in charge
of the manoeuvres, and when moving along the
serviced turnouts, during execution of manoeuvres,
upon receipt of a response signal from the switchman,
in accordance with the regulation on signals;

b) after every stop of the train, set it in motion
only on the departure signal given by the chief
conductor;

¢) before leaving the train, make sure that the
train complies with the rules established on the road,
and that the tender and the steam locomotive are
correctly coupled to the train;

d) when the composition of the train does not
comply with the specified rules, report this to the
head of the station.

(2) In case of disagreement between the head of
the station and the driver, these are resolved by the
procedure established by the administration of each
road.

(3) When single steam locomotives is operated,
the duties of the chief conductor are assigned to the
driver.

Annex to the Rail Business Journal
[«Zheleznodorozhnoe deloy],
1892, No. 4546 @
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n 2022, the third volume of the monograph

«Military Law» was published under the

general editorship of Corresponding Member
of the Russian Academy of Sciences
A. N. Savenkov and Professor A. V. Kudashkin,
summing up the final line under more than two
years of work by the team of authors on this
fundamental work %,

The three-volume edition has become an
event in the world of military law, which is
a complex branch of legal science that regulates
social relations that are developing to ensure
protection of the Russian Federation from
military dangers and military threats. In the
monograph, the authors substantiate approaches
to military law from the standpoint of post-
nonclassical scientific rationality and form
a scientific platform for integrating the concept
of military legal knowledge into the structure of
the modern scientific picture of the world.

The undoubted advantage of the work is its
holistic, monographic, fundamental nature, its
consideration of theoretical problems of military
law, the current state of its main institutions and
development prospects for the near future. A new
subject of military law has been formulated,
which includes the following main issues: the
concept of war (armed conflict), the procedure
and reasons for its declaration; legal bases of
conducting war (armed conflicts); formation and
implementation of state policy in order to ensure
the military security of the state; mobilisation
readiness of the military organisation of the state,
economy, citizens to conduct armed struggle; the
legal status (status) and responsibility of
participants in military activities, the legitimacy
of'their use of weapons and other means of armed
struggle, as well as a number of others.

It seems that the conducted research forms
fundamentally new heuristic possibilities for
systematic knowledge of law and its role in social
activity, and is also essential for development of
legal and military sciences and expansion of

! Military Law. Under the gen. ed. of A. N. Savenkov,
A. V. Kudashkin. Volume 1. History and theory of military
law (with a preface). Moscow, LLC «Center for legal
communicationsy, 2021, 560 p.

2 Military Law. Under the gen. ed. of A. V. Kudashkin,
V.K. Aulov, V. V. Baranenkov [et al]. Volume II. The current
state of military law (institutions of military law). Moscow,
LLC «Center for legal communicationsy», 2021, 888 p.

8 Military Law. Under the gen. ed. of E. A. Glukhov,
V. M. Koryakin, A. V. Kudashkin [ef al]. Volume III. Main
problems and promising directions of military legal research.
Moscow, LLC «Center for legal communicationsy, 2022,
712 p.

diversity of modern social and humanitarian
knowledge. The place of military law in the
domestic legal system is substantiated and the
characteristics of its real functioning in social
life are revealed, the connection of military law
with other sciences and the essence of this
connection are revealed, which initiated a number
of new conceptual studies [1-3].

The vastness of the research material attracts
attention: the monograph examines the main
scientific works from the beginning of
development of Soviet military law science (late
40s of the last century), Ph.D. and D.Sc. theses
of the Soviet and post-Soviet period on military
law, as well as a significant number of foreign
sources and experience of legal regulation of
military activities of the leading countries of the
world, including the USA and China.

The scientific community reacted vividly to
the appearance of the monograph. This is
eloquently evidenced by the already published
reviews in authoritative periodicals, prepared by
prominent scientists and public figures [4-9].
They invariably emphasise the fundamental
nature of the research, the high level of the
material presented, its theoretical and practical
significance. In several reviews, which have the
form of an academic discussion, there is also
constructive criticism, reflecting the fact that
some problematic issues that require additional
study have remained outside the attention of the
authors [10; 11].

One of these issues, it seems, is the problem
of military transport duty, which could be an
excellent addition to both the first and subsequent
volumes. As it is known, the military transport
obligation is established by Article 13 of the
Federal Law of February 26, 1997, No. 31-FZ
«On mobilisation training and mobilisation in
the Russian Federation» and the Regulations on
the military transport duty, approved by the
Decree of the President of the Russian Federation
of October 2, 1998 No. 1175.

It applies to federal executive authorities,
executive authorities of the constituent entities
of the Russian Federation, local governments,
organisations, including ports, marinas, airports,
oil depots, fuel transshipment bases, gas stations,
repair organisations and other organisations that
ensure operation of vehicles, as well as on
citizens-owners of certain vehicles. This issue
could logically fit into the sections devoted to
ensuring military security, preparing for the
armed defence of the Russian Federation,
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mobilisation, registration and conscription work,
the legal regime of the property of military
organisations, and the regulation of various types
of special administrative and legal regimes.

The most acute are the problems of
accounting, preparation for transfer, the actual
transfer of equipment to both legal entities and
individuals, its further use and return, as well as
payment of compensation in case of damage or
destruction.

It should be noted that the transport theme
closely intersects with the problems of military
law. This also applies to issues of legal
regulation of various types of support,
including medical, mobilisation readiness,
military transportation, and a number of others.
Some authors of the monograph have already
considered various issues of ensuring transport
and fuel safety [12—14], its medical aspects

[15; 16], including the role of transport in the
spread of mass diseases and their impact on
functioning of the transport system on a global
scale [17-19].

As has been repeatedly emphasised, the need
for legal knowledge for employees of the
transport sector can hardly be overestimated [20;
21]. In this regard, the possibility of preparing
training programs based on the published
monograph for the purpose of teaching military
legal foundations, both in institutions of
secondary vocational education and in higher
educational institutions, including those training
future transport employees.

In conclusion, it seems possible to emphasise
that the monograph «Military Law» is
a fundamental theoretical work that will
undoubtedly enjoy a well-deserved interest
among the a wide range of readers.
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Khmelev, A. S. Improving information
interaction in decision support systems and
managing the transportation process of
raw materials supplies. Abstract of Ph.D.
(Eng) thesis [Sovershenstvovanie
informatsionogo vzaimodeistviya v sistemakh
podderzhki prinyatiya resheniii i upravleniya
perevozochnym protsessom syrievykh
postavok. Avtoref. dis... kand. tekh. nauk).
St. Petersburg, Emperor Alexander I
Petersburg State Transport University,
2022, 18 p.

Metallurgical enterprises of the full cycle
are characterised by a significant volume of
cargo transportation, a large range of products
and complex production technology.
Consolidation of all data from the carrier,
rolling stock operator and metallurgical
enterprise into a single network will allow
employees to fully control the supply chain,
while significantly reducing the amount of
operational interaction.

The objective of the study is to improve
information interaction in the control systems
of the transportation process of raw materials
supplies by developing an information
decision support system within a single space
for all participants in the transportation. The
goal is achieved by solving the following
tasks:

1) Analysis of the current state of the
theory and practice of information interaction
in the management systems of the
transportation process between the carrier,
enterprise and operator companies and
identification of existing problems.

2) Study of the technological process of
transportation of raw materials for the needs of
ferrous metallurgy.

3) Development of a mathematical model
and algorithms for functioning of the decision
support information system.

4) Determination of the technical and
economic efficiency of possible solutions.

Scientific novelty:

1) A methodology was developed for
construction and operation of an information
decision support system for organisation,
management and control of movement of raw
materials, which allows end-to-end monitoring
of the entire logistics chain.

2) The analysis of the statistical time series
of trains running with blast-furnace coke at
Zarinskaya-Novolipetsk test site was carried out,
the numerical characteristics of random variables
were calculated, an assessment was made for the
correspondence of the studied distributions to the
normal one, and stochastic models for forecasting
the arrival and stocks of cars were built.

3) The concept of a single information field
for all participants in the transportation process
in the field of supplies of raw materials from
ferrous metallurgy was practically applied and
a mathematical model of transport services for
a metallurgical enterprise was suggested based
on the proposed new principles of information
interaction.

The main results of the study are as follows.

1) The Russian ferrous metallurgy and
railway cargo transportation markets are
characterized by a high level of concentration
of production assets, which necessitates
continuous improvement of railway
transportation and cost reduction by optimizing
logistics costs.

2) The functioning of the decision support
information system in organisation, management
and control of movement of raw materials
allows closing the information gap, providing
end-to-end monitoring throughout the supply
chain and making management decisions in case
of deviations in accordance with the decision
matrix. In the course of the study, a mathematical
apparatus was developed and algorithms for
operation of such an information system were
built.
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3) The arrival forecasting model was
developed using probabilistic methods. Four
statistical series of train running times were
compiled and analysed, the sample for each of
which consisted of 100 values.

On the developed model, experimental
calculations of real input data were performed
using Statistica and MathLab software packages.
As aresult, probabilistic graphs were constructed
for each type of metallurgical coke in the
summer and winter periods.

4) The annual economic effect of
implementation of the information system only
regarding blast-furnace coke will be 11 million
646,2 thousand rubles.

2.9.4. — Management of transportation
processes.

The work was performed and defended at
Emperor Alexander I St. Petersburg State
Transport University.

Mikhailov, S. V. Vertical dynamic forces
in the contact areas of vehicle wheels and
rails in a ballastless track structure. Abstract
of Ph.D. (Eng) thesis [Vertikalnie
dinamicheskie sily v kontaktakh koles
ekipazha i relsov v bezballastnoi konstruktsii
puti. Avtoref. dis... kand. tekh. nauk].
Moscow, RUT (MIIT) publ., 2022, 24 p.

At present, the railway transport of Russia
faces the task of increasing the mass of goods
and the speed of transportation, which requires
development of heavy and high-speed traffic.
The increase in speed of movement and axle
load, as well as various climatic conditions,
require the use of new structures for the track
superstructure, subject to the obligatory
preservation of its stability. To solve such
problems, ballastless structures are widely
used in world practices, however, studies of
the areas of their use in the conditions of
Russian railways have demonstrated their
limited applicability. Thus, the task of choosing
the optimal structures of the track superstructure
for specific operating conditions is extremely
relevant, and its solution requires the
calculation of the life cycle cost. At the same
time, full-scale tests are very difficult, and

often not economically feasible, which
indicates the need for mathematical simulation.
One of the widely used practical models for
solving this problem is the model of track
oscillations as a three-layer beam lying on
a modified Winkler foundation. This model
makes it possible to obtain probabilistic
estimates of such characteristics of the track
superstructure as the angles of rotation of
sections, bending moments, transverse forces,
deflections, and stresses in structural elements.
Knowledge of such estimates allows solving the
problems of increasing the service life of the
structure, predicting repairs of the track
superstructure, studying the behaviour of the
structure during impact interaction between the
wheel and the rail, and makes it possible to
estimate the probability that these characteristics
will exceed the existing standard values. The
use of this model makes it possible to calculate
the average values and standard deviations of
random processes for each of the considered
layers, which is important for a number of
problems related to the study of ballastless
structures. Finding these probabilistic
characteristics requires calculating the matrix
of mutual spectral densities of vertical dynamic
forces acting on the track, however, at present
there is no method for finding it for a three-layer
structure model, and an approximate estimate
is used to solve current problems.

The objective of the study is to develop
a method for predicting the service life of
a ballastless track, taking into account vertical
dynamic forces caused by track irregularities
in the profile. To achieve this objective, the
following tasks were set and solved:

1. Development of a method for calculating
the matrix of mutual spectral densities of
vertical dynamic forces through track
roughness in the profile in the model of a three-
layer beam lying on a modified Winkler
foundation.

2. Obtaining characteristics of random
processes of change in deflections and stresses
in the layers of a ballastless structure from the
effect of vertical dynamic forces caused by
track irregularities.

3. Determination of the influence of random
processes of change in deflections and stresses
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in the layers of a ballastless structure on its
service life.

4. Evaluation of the discrepancies between
the results of calculations of the service life of
a ballastless track obtained using the proposed
method compared to the existing one.

The main results of the study are as follows.

1. A method was developed for finding the
matrix of mutual spectral densities of vertical
dynamic forces through track irregularities in
the profile in the model of track vibrations as
a three-layer beam lying on an elastic Winkler
foundation, which makes it possible to evaluate
the statistical characteristics of the stress state
and deflections in structural elements of
a ballastless track.

2. The developed mathematical and
computer model for calculating the service life
of ballastless track structures using the method
proposed by the author can be used in
calculating the life cycle of the ballastless track
for various operating conditions and
substantiating the feasibility of using one or
another ballastless structure or ballast track.

3. The difference in the results of calculating
the service life of a ballastless track structure
for existing HSR conditions using the model
of a single-layer beam and a three-layer beam
is about 5-10 %.

4. With an increase in the speed of
movement and load on the axle, the discrepancy
between the results of calculations performed
using the models of a single-layer and three-
layer beam increases, and, with sufficiently
large values of these parameters (more than
160 km/h and 25 t/axle), can exceed 20 %,
which makes it reasonable to use the method
proposed in this paper in the future.

5. The proposed mathematical model and
numerical calculations were used to determine
the permissible geometric dimensions of
a concrete bearing slab in development of the
first edition of GOST R [Russian State
standard] «Ballastless track of high-speed
railway lines. Safety requirements and control
methodsy, as well as for formation of proposals
for changing GOST 32698-2014 «Intermediate
rail fastening of the railway track. Safety
requirements and control methods». The
calculation results were used in development

of a new type of rail fastening (applications
for patents No. 2022112623, 2022112624,
2022112625,2022112626, 2022112627 dated
11.05.2022).

6. The tasks of determining the influence
of the values of random processes of changing
deflections and stresses, taking into account
vertical dynamic forces, set in the work, were
solved, the objective of the work to determine
the service life of a ballastless track was
achieved.

7. The prospects for further development
of this topic are to carry out calculations for
various types of vehicles, track designs and
operating conditions, and apply the proposed
model for statistical estimates of random
processes that occur when calculating impact
interaction in the carriage—railway system.

2.9.2. — Railway track, survey and design of
railways.

The work was performed and defended at
Russian University of Transport.

Volchanina, M. A. Improving the methods of
diagnosing the insulation of power transformers
of the traction power supply system using mobile
technical means. Abstract of Ph.D. (Eng) thesis
[Sovershenstvovanie metodov diagnostirovaniya
izolyatsii silovykh transformatorov sistemy
tyagovogo elektrosnabzheniya s primeneniem
mobilnykh tekhnicheskikh sredstv. Avtoref. dis...
kand.tekh.nauk]. Omsk, OSTU publ., 2022, 20 p.

The task of creating conditions for
sustainable, safe, and efficient functioning of
railway transport as an organising element of
the country’s transport system is reflected in
the «Strategy for scientific and technological
development of the holding company Russian
Railways for the period up to 2025 and for
the future up to 2030 (White Book)».
Ensuring reliable trouble-free operation of
power supply systems in operation in railway
transport corresponds to priority areas for
development of science, technology, and
engineering in the Russian Federation. The
analysis of data on failures of power
transformers of traction substations of JSC
Russian Railways shows that transformers
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whose service life corresponds to the period
before the first overhaul and is about 12 years
are mainly susceptible to damage. According
to statistics, the most damaged parts of power
transformers are the winding — 52 %, and
bushings — 27 %. This is explained by the fact
that, compared with substation transformers
of power systems and industry, power
transformers of the traction power supply
system operate in more difficult conditions.
GOST 52719-2007 «Power transformers.
General Specifications» does not give an
accurate assessment of reliability indicators
for power transformers of traction substations
of electric railways. In this regard, during
operation of power transformers in the
traction power supply system, it is
recommended to carry out additional
diagnostics of their condition periodically. The
level of reliability of the traction power supply
system (TPS) directly affects both safety of
train traffic and uninterrupted movement of
trains, which is especially important when
passing heavy trains, since the current loads
increase significantly and become higher than
the nominal values. The use of continuous
diagnostic methods makes it possible to
determine the actual technical condition and
residual life of power transformers in the
traction power supply system. Thus, creation
of technical means, methods, and algorithms
for functioning of mobile automated systems
for diagnosing the insulation of power
transformers is an urgent task.

The objective of the thesis work is to
increase the efficiency of operation of power
transformers as part of a traction power supply
system by improving methods for assessing the
technical condition of insulating structures
using mobile diagnostic tools.

To achieve this objective, the following
tasks were formulated and solved in the work:

1. To study the causes for formation and
types of defects in the insulating structures of
power transformers of the traction power supply
system and to determine methods for diagnosing
their technical condition.

2. To determine the threshold values for
development of defects in insulating structures
of power transformers and to justify the

diagnostic parameters for determining the
presence of defects.

3. To develop a method for assessing the
technical condition of the insulation of power
transformers of the traction power supply
system during operation.

4. To develop a method for determining the
location of a possible formation of an insulation
defect and a method for diagnosing the state of
the inputs of power transformers of the traction
power supply system based on measuring the
parameters of the electric field.

5. To improve the technology of overhaul
testing of power transformers of the traction
power supply system to ensure uninterrupted
operation of the traction power supply system.

6. To develop mobile technical means for
assessing the technical condition of the
insulating structures of power transformers and
to test them.

As a result of the research carried out, new
scientifically based technical and technological
solutions and developments were obtained,
aimed at improving the technology and
technical means for diagnosing the insulating
structures of power transformers of the traction
power supply system. Their application will
improve the efficiency of operation of power
transformers in the traction power supply
system.

The main scientific and practical results of
the thesis work are as follows:

1.The analysis of the causes of failures of
power transformers and of existing methods for
diagnosing the insulating structures of power
transformers of the traction power supply
system has been carried out, the advantages of
using acoustic control methods with registration
of partial discharge parameters and measurement
of electric field parameters near high-voltage
bushings have been substantiated.

2. The threshold values of indicators of
recorded signals for the «Normal», «Pre-
emergency» and «Limit» states of insulation are
determined by identifying the laws of
distribution. The parameters of signals with
partial discharges and acoustic emission signals
caused by mechanical influences are indicated.

3. Amethod has been developed for detecting
the pre-emergency state of the insulation of the
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windings of power transformers of the traction
power supply system during operation, taking
into account development of insulation defects
under conditions of seasonal temperature
changes.

4. A method for determining the location of
formation of a defect in the insulation of
a power transformer is proposed, taking into
account the propagation speed of acoustic
pulses in transformer oil and metal structures.
The influence of interfering factors on obtaining
data on the current state of the transformer
insulation has been leveled.

5. A technique has been developed for
diagnosing the state of power transformer
bushings based on the analysis of electric field
distribution data near the bushings under study. It
was found that the deviation of the symmetry of
the field strength in one phase by more than 10 %
indicates the appearance of insulation defects.

6. Mobile technical means have been
developed for diagnosing the insulation of
power transformers, which include a defect
simulator that measures the parameters of an
acoustic signal under conditions of seasonal
temperature changes. A criterion is proposed for
detecting the growth of a defect from the normal
state under conditions of seasonal temperature
changes by the value of the reference voltage
of the defect simulator.

7. An improved technology for overhaul
testing of power transformers of the traction
power supply system is proposed, which makes
it possible to ensure the uninterrupted operation
of the traction power supply system by detecting
the pre-emergency state of power transformers
without shutting them down. As recommendations
and prospects for further development of the
thesis topic, it is proposed to conduct research
aimed at developing a control system for a digital
traction substation of a traction power supply
system, studying the effectiveness of control
actions based on signals from various subsystems
for diagnosing the state of insulating structures
of power transformers.

2.9.3. = Railway rolling stock, train traction
and electrification.

The work was performed and defended at
Omsk State Transport University.

Zhuravlev, A. N. Improving the efficiency
of a diesel gas diesel engine by regulating the
ratio of air and fuel in cylinders. Abstract of
Ph.D. (Eng) thesis [Povyshenie effektivnosti
raboty teplovoznogo gazodizelya putem
regulirovaniya sootnosheniya vozdukha
i topliva v tsilindrakh. Avtoref. dis... kand.
tekh. nauk). Samara, SSTU publ., 2022, 20 p.

Reducing the cost of fuel and energy
resources (FER) is one of the priority areas for
development of the locomotive complex of JSC
Russian Railways and industrial railway
transport enterprises. The use of alternative
fuels, such as hydrogen, natural gas, etc., makes
it possible to reduce the cost of fuel and energy
resources, provided that the power plant is
stable in the entire range of operating modes
and that the required ratio of fuel and air in the
cylinders is regulated. The most attractive from
an economic point of view and the most time-
consuming technical solution is modernisation
of'the existing power plants of diesel locomotives
intended for operation using a combined cycle,
for example, gas-diesel. The domestic
experience of transferring diesel locomotive
power plants to the gas-diesel cycle has shown
the impossibility of ensuring stable (without
fuel ignition in the cylinder) operation at idle
and low loads (up to 40 % of the rated power)
due to unstable supply of the pilot portion of
diesel fuel and low volumetric concentration of
gas in the cylinder, therefore, in these modes,
only diesel fuel was supplied.

In the thesis work, the performance of
a power plant equipped with working fluid
throttling devices was studied when some of
the cylinders were turned off to solve the
problem of providing the required conditions
for igniting natural gas in the entire range of
operating modes.

The objective of the study is to ensure
stable and economical operation of a gas-
diesel engine of a shunting diesel locomotive
at idle and low loads by controlling the ratio
of air and fuel in the cylinders. To achieve the
objective set in the work, the following tasks
were formulated and successfully solved:

1. A study was carried out and an analysis
is made of the features of implementation of
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the gas-diesel cycle in relation to diesel power
plants.

2. A refined mathematical model was
proposed for calculating the performance
indicators of a diesel power plant when it is
transferred to a gas-diesel operation cycle.

3. A calculation was made to determine
the range of change in the throttle valve
section, which ensures stable operation of the
power plant.

4. The number of working cylinders was
determined, which ensures stable operation
of the power plant under load.

5. An algorithm for controlling the throttle
valve cross section and the number of
operating cylinders of the locomotive power
plant was developed.

6. Technical and economic assessment of
effectiveness of implementation of the results
of the work was carried out.

Based on the results of the research, the
following main conclusions were drawn:

1. The analysis of features of imple-
mentation of the gas-diesel cycle in relation
to diesel power plants showed that there is
a problem of gas ignition at low positions of
the driver’s controller, associated with an
unstable supply of a small amount of pilot
portion of fuel and a low volume concentration
of gas. The most advantageous solution to the
problem from the point of view of minimal
intervention in the regular engine systems is
the use of an air throttling device at the engine
inlet, as well as turning off part of the
cylinders.

2. The developed refined mathematical
model of the working process of a diesel
locomotive when operating a gas-diesel cycle
with air throttling at the intake manifold inlet
and shutting off part of the cylinders makes
it possible to quantify the change in the
performance of a gas-diesel generator set
depending on the throttle valve cross section
and the number of working cylinders.

3. As aresult of the research, it was found
that in order to ensure safe operation of a gas
diesel engine based on 1-PD4D power plant
of TEM18DM shunting locomotive in terms
of maintaining the permissible values of the
temperature of the working fluid, the throttle

valve cross section should change within the
range of 0,004—0,0002 m?.

4. Based on the results of mathematical
modelling, the number of working cylinders was
determined, at which the permissible temperatures
of the working fluid behind the exhaust valves
and in the exhaust manifold before the turbine
are provided: at idle and at the first position of
the driver’s controller (PDC) — at least 2
cylinders; at the second PDC — at least 3
cylinders; at the third PDC — at least 4 cylinders.

5. The conducted complex of studies showed
that when the working fluid is throttled and
some of the cylinders are turned off, it is
possible to provide a volume concentration of
gas in the cylinder of at least 2,7 %, which is
necessary for igniting gas fuel in the entire range
of operating modes.

6. In order to automatically maintain the
volume concentration of gas in the cylinder of at
least 2,7 % and not exceed the permissible values
of the temperature of the working fluid at the
outlet of the cylinders, an algorithm has been
developed that includes a flexible change in the
cross section of the throttle valve and cyclic fuel
supply, as well as turning off part of the cylinders.

7. The use of devices for throttling air and
shutting off part of the cylinders when operating
a gas-diesel cycle will provide a positive
economic effect, the value of which will depend
on the engine load modes. When loading
a shunting diesel locomotive in accordance with
GOST 34514-2019, the annual savings in
operating costs for fuel in comparison with the
standard configuration of a diesel locomotive is
5,3 million rubles per TEM18DM locomotive.

As recommendations and prospects for
further development of the topic of the thesis
work, it is proposed to clarify the processes of
mixture formation and take into account the
technical features of devices and methods for
ensuring gas supply and organising operation
of an engine within a gas-diesel cycle.

2.9.3. — Railway rolling stock, train
traction and electrification.

The work was performed at the joint-stock [t

company Scientific Research Institute of
Railway Transport (JSC VNIIZhT), defended
at Samara State Transport University. °
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RUSSIAN AVIATION CELEBRATES
ITS 100™ ANNIVERSARY

of the founding of domestic civil aviation.

The decree on the celebration of the
anniversary date was signed by the President of the
Russian Federation Vladimir Putin.

100 years ago, on February 9, 1923, the Council
of Labour and Defence of the USSR adopted
a resolution «On the assignment of technical
supervision of air lines to the Main Directorate of
the Air Fleet and on the organisation of the Civil
Aviation Councily. On March 17, 1923, Dobrolet
appeared: the first voluntary air society that
developed at the expense of domestic citizens’
contributions. Thus, Russian aviation was born
thanks to the support of the people, who, despite
the difficulties of that time, united for a common
goal — to create the industry necessary for the
country.

For a century, outstanding aircraft designers
and aviators worked in our country, who determined
the development not only of the Russian, but also
of the world aviation industry. Among them were
Andrey Tupolev, Alexander Yakovlev, Pavel
Sukhoi, Sergey Ilyushin, Mikhail Mil, and many
others. With their ideas, design projects and talent,
the world, industrialisation, passenger mobility
received a new round and a new pace of movement
forward.

Today, Russian civil aviation has become one of
the most important sectors not only of the transport
complex, but also of the entire Russian economy.
Civil aviation services are used by millions of
Russians every day, assisting in fulfilling their
business tasks or maintaining warm relations with
their relatives and friends. In 2022 alone, Russian
airlines transported over 95 million people.

On February 9, President of the Russian
Federation Vladimir Putin met with representatives
of the civil aviation industry. The event was timed

February 9,2023, marks the 100" anniversary

to coincide with the celebration of the 100™
anniversary of domestic civil aviation.

«We are meeting on the 100" anniversary of
Russian civil aviation. I would like to sincerely
congratulate you, all your colleagues, veterans and
those who are just joining the industry, on such a
significant milestone in the development of Russian
domestic aviation, in this case civil aviationy, the
President said.

The Head of State noted the modernisation of
the Single Air Traffic Management System. «This
work was carried out under the relevant federal
targeted programme, and the Single System’s
enlarged regional centres will increase Russia’s
airspace capacity and improve flight safety», the
President stressed.

Over the past 11 years, an updated air navigation
system has been created in Russia. The 104 existing
regional air traffic management centres were
replaced by 14 enlarged regional centres. They are
located in Moscow, St. Petersburg, Rostov-on-Don,
Samara, Yekaterinburg, Tyumen, Novosibirsk,
Krasnoyarsk, Irkutsk, Yakutsk, Khabarovsk,
Magadan, Kaliningrad and Simferopol.

All enlarged ATM centres are equipped with
modern technical means of domestic production,
including the latest generation automated air traffic
control system.

«I want to stress that we will continue to develop
airport, transport and navigation infrastructure of
Russia, build modern airports and renovate existing
ones. These are, of course, large government plans
that are in full accordance with our national
development goalsy, said V. V. Putin following the
results of the reports. «By the end of this year, 18
airports should be renovated, and another 16 next
year». Vladimir Putin also stressed that the
modernisation of the airport network is a good
incentive for the development of the regions and
Russia as a whole. «This means a more convenient
life for people as it provides for easier movement
across our enormous country. This is being done for
people to travel more conveniently and cover this
enormous space easier from the economic point of
view», the President said.

Based on materials of the websites
http://kremlin.ru/events/president/news/70484;
https://mintrans.gov.ru/press-center/news/10618;
https://mintrans.gov.ru/press-center/news/10603 e
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