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OTKPbITUE MEXOYHAPOOHOIO ®OPYMA
N BbICTABKWU «TPAHCIMOPT POCCUU»

HOs0ps 2022 roma Havau cBoio pabo-
1 5Ty XVI MexayHapomssiii popyM U BBI-
craBka «Tpancnopt Poccum».

B sror nens [Ipencenarens [IpaButenscrsa PO
Muxann MullyCTUH OCMOTPET BEICTABKY, 8 TAKKE
BPYYHJI BBICOKHE TOCY/IapCTBEHHBIE HArpa bl Hau-
OoIee OTIMYMBIIIMMCS PAOOTHHKAM TPAaHCIIOPTHO-
TO KOMILIEKCA.

Ha BricTaBke mase IIpaButenbcTBa npeacra-
BIJIM Pe3yNbTaThl paboThl l0CyIapCcTBEHHON WH-
(hopMaIMOHHON CHCTEMBI SJIEKTPOHHBIX IEPEBO-
304YHBIX I0KyMeHTOB. C MOMEHTa CTapTa TECTOBOH
skcruryatanuu [ IC D11/ B Helt 0110 oopMizeHoO
6osee 10 THICSY JOKYMEHTOB B SJIEKTPOHHOM BHJIE.
Ha nepBoM sTane yciyru CHCTEMBI Ha 100pOBOITb-
HOM OCHOBE JIOCTYITHBI Y9aCTHHKAM IIEPEBO30YHO-
TO Iporecca, paboTalINUM Ha aBTOTPAHCIIOPTE —
CaMOM MAaCCOBOM I10 YHCITy yYaCTHHKOB.

Taxoke ObITa Tpe3eHTOBaHA MepBasi 0hOpPMIICH-
Hasi B CHCTEME 3JIEKTPOHHAsI TPAHCIIOPTHAs Ha-
knagHas B popmare NFT. DTo yHUKaIBHBIN 1IHd-
POBOI cepTH(UKAT, KOTOPHI XPAaHUTCS B OITOKUEH-
HE ¥ TapaHTHPYET OPUTHHAIBHOCTH NipeimeTa. Ha
JaHHBI MOMEHT cHcTeMa Hadana paboTaTh Ha
Tpy30BOM aBTOTpaHcropTe. Ceffgac B HElf MOXKHO
o(opMHTH TpH THIIA JOKYMEHTOB — 3JIEKTPOHHBIE
TPAHCIIOPTHBIE HAKJIaTHbIE, JICKTPOHHBIC 3aKa3-
Hapsi/Ibl ¥ 2IEKTPOHHBIE CONPOBOANTEIBHBIE BEIO-
moctr. C 1 mapra 2023 rona MoxkHO OyzmeT odop-
MHUTb 2JIEKTPOHHBIN MyTEBOW JIUCT, 3JIEKTPOHHBII
JIOTOBOP (ppaxTOBAHUS W AIEKTPOHHBIN 3aKa3 (3a-
SIBKH).

JlonroBpeMeHHbIE MEPCIEKTUBBI Pa3BUTHUS
T'YIC DIIJ cBsi3aHbI ¢ €€ THpaXHPOBaHUEM Ha BCE
BUIbI TPAHCIIOPTA: JKEJIE3HOIOPOKHBIH, aBHAIU-

OHHBIM, MOPCKOI U PEYHOMH, a TaK)Ke Ha BCE BUJIbI
[IEPEBO30K: BHYTPEHHUE, 110 TeppuTopun Poccuii-
ckoil denepanuu, a TaKKe MEKyHAPOJHBIE — KC-
[IOPT, UMIIOPT, TPAH3UT.

I'"C DI/ — aT0 «aapo» co3naBaeMoro MuH-
TpancoMm Poccum cymnepcepBuca «be30ymaxHbie
[IEPEBO3KHU [1aCCaKUPOB U I'Py30B». B nanpHeiem
ucnonp3oBanue [ IC DI1/] mo3BoauT 00eCcneyuTh
co3JlaHue eIuHOi MH(OPMAIMOHHOM Ccpebl s
0oOMeHa JIOKYMEHTaMHU MEX/y y4aCTHHUKaMHU Tepe-
BO30YHOTO IIPOLIECCA HA BCEX BUJIaX TPAHCIIOPTA —
ABTOMOOMIIBHOM, JKEJIE3HOJJOPOIKHOM, BO3AYILTHOM
U MOPCKOM.

Kpome Toro, Muxanin MuIycTHH NMoceTH 00b-
€IIMHEHHBIN CTEH]| TPAHCIOPTHBIX NIPOEKTOB MUH-
Tpanca Poccun u 3aciy1uai 1oKj1azibl 0 MOAEPHU3a-
uud EnunHoi cucteMbl opraHu3aidi BO3AYLIHOTO
nBrkeHus B Poccuiickoit @enepaiiy, KOMIUIEKCHOU

MOJIEPHU3ALMH MTyHKTOB MPOITyCKa 4epe3 rocyaap-
CTBEHHYI0 rpanunly P®, pa3Butuu poccuiickoro
MOPCKOTO M PEYHOTO IPaXJaHCKOTO (HII0Ta, a TAKKE
00 OOHOBICHHH JOPOKHOM CETH B paMKax HaI[HO-
HaJIBHOTO MpOeKTa «be3omnacHble KaueCTBEHHBIE
JIOPOTH» 1 PEKOHCTPYKIIMN OOBEKTOB TPAHCTIOPTHOM
nHppacTpykTypsl. Ha ctenae MexIyHapomgHOTO
aspornopra «lllepemerbeBo» maBe [IpaButenscrea
MIPEACTaBIIIN L(POBYIO SKOCUCTEMY YIPABICHUS
MIPOU3BOACTBEHHBIMHU TIPOIECCAMH, SBIISIOILYIOCS
COOCTBEHHOH Pa3pabOTKOH a’dporopTa.

IIo marepuanam Ilpecc-uenTpa
MuHucTepcTBa TPaHCOPTa
Poccuiickoii @enepanuu:
https://mintrans.gov.ru/press-center/
news/10490 o

Domo na nepeoit oonovucke: Ipecc-yenmp M PCMB Poccuiickoti D

P P

Front cover photos: Media centre of the Ministry of Transport of the Russian Federation.
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Yemeépmas npombineHHas
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pesonoyuu u eé codepxaHus.
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HAYKA U TEXHUKA

GYHHAH CTATbA

YK 62:625:629
DOI: https://doi.org/10.30932/1992-3252-2022-20-6-1

Esrenuit COTHUKOB KoHcTaHTnH LUEHOENDBL

AHHOTALIUA

PaccmompeHbI 3manki pa3sumusi NPOMbIWIEHHO20 NPOU3-
8o0cmea 4enoseyeckozo obuwiecmsa Ha 0CHO8e U38ECMHOU
Knaccughukayuu YembIpEX NPOMbILLTEHHbIX PEBOMIOYULI.

Ha ocHose nposedéHHo20 aHanusa paspabomaHa pempo-
cnekmusa MeXHUKO-MeXHOI02U4eCK020 Pa3gumusi Xene3Hbix
dopoz no nepuodam mMexdy mexHUYEeCKUMU PEesOTIuUSMU U NO
BaXHEUWUM MeXHUYECKUM cucmeMam xese3Hbix 0opoe (UHgpa-
cmpykmypa, nod8UXHOU cocmas, cucmema ynpasrneHus), onpe-
OeneHbl nepcnekmueb Ha 0603puMbILi CPOK.

YcmaHosneHbl 0CHO8HbIE HanpagneHus MexHUuKo-
MEeXHO02UYeCK020 Pa3sumusi NPouU38oOUMEbHbIX CUST, XapaK-
mepHble Ons yemsépmoll NPOMbILIEHHOU pesomoyuu. Llembio
cmambU si8isiemcs onpedesnieHue mex u3 HuX, Komopble Yeneco-
06pa3Ho UCNomnbL308amb NPUMEHUMEbHO K XEne3HOO0POKHOMY
mpaHcnopmy ¢ ebI60poM pss0a KOHKPEMHbIX MEeXHUKO-
MexHOMo2UYecKux peweHud.

B obnacmu yughposu3sayuu npedsioxeHo cocpedomoyumscs
Ha pa3pabomke u 8HeOpeHUU UHMeNIeKmyanbHbIX cucmem
ynpasneHus 0515 kax0o2o paboyeso Mecma unu UHMesekmy-
anbHbIx paboyux mecm (MPM), obecnequgarouwux 8bipabomky
0eXypHo-0ucnem4epcKuM annapamom Ha 06bekmax XenesHbix
0opoz onmuMarbHbIX PeWeHUl MHO20YUCTEHHbIX ONepamuBHbIX
3aday. OnpedeneHo, Ymo 8 cryyae KpynHol xene3HoO0POoXHOU
komnaHuu, makol kak OAO «PXX[», cosdaHue MIPM ynpaeneHuya
00MKHO OCHOBbIBAMBCS Ha MacwmabHocmu u obwHocmu pewae-
MbIX 3a0ay4 Ha MHO204UCEHHbIX 0OHOMUNHbIX 06beKkmax ynpae-
JIEHUS1, UCX00S1 U3 MO20, YMO, HanPUMep, Yuco ducnem4yepckux

paboyue Mecma, po6oMoMexHUKa, NPOEHO3.
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YeTBEpTaA NPOMbILINEHHAs PeBONOLMUA
W eé BNUsIHWE Ha Xene3Hble 4OPoru

Eezenuii Anexcanoposuu Comnuros *,
Koncmanmun Ilemposuy Illenghenvo

1 AO «Hayuno-uccrnedoeamensckuil uHCmumyn
JHCENLe3HOOOPONCHO20 MPAHCROPMAY

(AO «BHUMIKT»), Mockea, Poccus.

>4 t info@vniizht.ru.

y4acmkos docmueaem bonee 400, dsuxywuxcsi noe3008 U cmak-
YUt — HeckombKux meicad, deno u ducmaHyut uHgpacmpykmypbi—
HecKombKUX comeH u m.0. 3mo no3eonsiem co3dagamb munosbie
cucmembl, mupaxupyemble 8 danbHelwem 051 KOHKPEeMHbIX
paboyux Mecm ¢ y4émom MecmHol cneyuguKu.

Knrouegbim amemeHmom uHmennekmyanbHbix cucmem cma-
Hogumcsi bbicmpopa3susarweecs npoussodcmso 8cé bonee
MUHUAMIOPHBIX U, YMO 8aXHO, NOCMOSHHO dewweserouiux damyu-
K08, CNOCOBHBIX Y€ Cce200Hs 8cmpausambCs npakmuyecku
8 /tobble 06bekmbI. Ha xenesHbix dopozax amo, Hanpumep, Ko-
/1eC0 8a2oHa unu riokomomusa, 08ueamenu, penbCbl, mobbie
8a20Hb! UNMU KOHMelHepbl. IMo no3gonsiem ocywecmensimb
HenpepbIgHbIli MOHUMOPUHE MeKyuwe20 cocmosiHusi NOG0BHbIX
0bbexmos, a makxe UxX y3ros. B pesynbmame omkpsigaomesi
NPUHYUNUAMbHO HOBbIE BO3MOXHOCMU COKpaWeHUs 3ampam Ha
mexHu4yeckoe obcryxugaHue no08LXHO20 cocmasa U UHgpa-
CMpyKmypbl, @ makxe obecneyeHue mpaHcnopmHol 6e3onacHo-
cmu. Tak, enepable Moxem bbimb nocmasnexa 3adaya docmu-
XKeHusi «abcormomHoli» 6e3onacHocmu d8LXXeHUs Ha Kene3Hodo-
POXHOM mpaHcnopme.

BbinonHeH npoeHo3 npuMepHO20 8PEMEHU HacmynneHus
namou nPOMbILWIEHHOU pesonoyuu U nymell pa3sumusi mexHu-
4ecKUX cucmem xenesHbix 0opoe Ha nepuod 0o eé Hayana. Mc-
nonb308aHue Peynbmamos 8bINOIHEHHO20 uccedosaHus, Kak
npednonazaemcsi, N0380IUM KOHKPEMU3UpPOo8amb HanpasneHus
NepcnekmuUeHO20 MEXHUKO-MEXHOM02UYECK020 Pa3sUMUst Xene3-
HOAOPOXHO20 mpaHcnopma.

Knroyesble cnosa: NPOMbIWIIeHHbIe pesosroyuu, )Ke!'le3H000p0)KHbIl7 mpaHcnopm, uHmernneKkmyarbHble paﬁoque mecma, Hoeble

[ng yumuposarus: ComHukog E. A., Liengernsd K. I1. Yemeépmasi npombIuineHHasi pesonioyus U eé 8nusiHue Ha xenesHbie 0opoau
// Mup mpaHcnopma. 2022. T. 20. Ne 6 (103). C. 6-13. DOI: https://doi.org/10.30932/1992-3252-2022-20-6-1.
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MonHbii mekcm cmambu Ha aH2UlICKOM si3bIKe ny6auKyemcsi 0 emopoll Yacmu daHHO20 8binycka.
The full text of the article in English is published in the second part of the issue.




BBEOEHUE

[TpombIIIeHHOE MPOM3BOACTBO C MACCOBBIM
BBIITYCKOM ITPOAYKIHH, TTO CYIIIECTBY, HAYAJIOCh HA
3emite B koHie XVIII Beka, cHayana B AHIVIMH.
A nanplire TeprOANYECKH MPONCXOMIIN TEXHUKO-
TEXHOJIOTHYECKNE CKAauYKN — TaK Ha3bIBACMBIC
«TIPOMBIIIIIEHHBIE PEBOOIN [ 1].

CortacHO TIPHHATOW KIIACCH(DHKALINH, YXKe
TIPOM30IILIO YETHIPE TAKNX PEBOMIOIHH, TIOCIIE -
HSIS1 M3 KOTOPBIX TIPOMCXOIMT B HAIIK AHU. Kax-
Jlasi U3 PEBOMIOLUH ONpeeNsAeTCs HOBBIMU Ha-
TIPaBJICHUSIMHI Pa3BUTHS, OCHOBAaHHBIMH, IPEXKIC
BCETO, Ha JOCTIDKEHUAX (PyHIAaMEHTAIbHBIX
HayK, a TaK)ke CBOMMH TEXHUIECKUMH H TEXHO-
JIOTHYECKUMH JJOCTIKCHUSIMH.

L]envio cTaTey SBIACTCS aHAN3 HOBBIX pe-
IIEHUH, KOTOpBIE XapaKTEepHbl AJsl 4EeTBEPTOU
TIPOMBIIIJIEHHON PEBOIIOLUH, C UX MTPUIOKECHH-
€M K JKEJIE3HOAOPOKHOMY TPAHCIIOPTY. DTO Of-
HOBPEMEHHO OIPEAEIACT U HOBBIC 33/1a4H, KO-
TOpBIE JOJDKHA PEIIaTh OTpacieBas HayKa B CO-
BPEMEHHBIN IEPHUOI.

PE3YNbTATDI
PerpocnekTMBHBIN aHAIN3

[lepBast TpOMBITIITICHHAS PEBOITIOIHS TIPOXIC-
xoxauia co Bropoii nonosunsl X VIII Beka u npo-
IoJDKajdach B TEUEHHE MEPBON IMMOJOBUHEI
XIX Bekal, e€ mIaBHOM TEXHOIIOTHYECKOH OCHO-
BOHM CTaJ0 M300peTeHNe MapOBOTO IBUTATEISA
7 TIOCIIEAYIOMIas MEXaHU3aIHsl TIPOU3BOACTBA.
Baxueiield cocTaBHONW 4acThi0 MEPBOU MpO-
MBIIIUIEHHON PEBOIIOIUH CTaN KEIE3HOIOPOXK-
HbIM TpaHcnopt. [logBuiics mapoBo3, a yxe
VMEBIIHECS, B OCHOBHOM JCPEBSIHHBIC, PEIBCHI
JIOBOJIEHO OBICTPO OBUTM 3aMEHEHBI Ha YyTyH-
HBIC.

PaboTHUKY JKeTIe3HBIX JOPOT MOTYT TOPIHUTh-
Cs TeM, 9YTO IMEHHO TOT BHJ] TPAHCTIOPTA CBS3a
YIOOHBIMH Ha3eMHBIMH COOOIIIEHISIMHA TOPOJIa,
4T0 obecmedmno B XIX Beke He TONBKO OypHBIi
MIPOMBINIUICHHBIA POCT, HO ¥ NPHUHIUIHAIBHO
HM3MEHUJIO JKHU3Hb YEJIIOBEYCCKOTO COOOIICCTBA.
Kenesnsie moporu mpu obmeld niuuHe Ooree
] MJIH KM Ha ISATU KOHTMHEHTAaX? U CEromHs
BBITIONHSIIOT 3Ty pOJNb, U MOKa 3aMEHBI UM HE
BHUIHO. A Kak e aBTOMOOMIB? OTBET MPOCTOH.

! Tlepronu3ariyist IEpBOi HPOMBIIICHHON PEBOJIOLIMHU 110 CHX
10D HE SABJIIETCS OAHO3HAYHOM. B pasnu4HbIX HCTOYHUKAX €€
Havaso oTHOCAT U K 1740-Mm, u k 1760—-80-M romam.

2 [To naHHBIM MEKIYHAPOIHOTO COK3a JKEJIE3HBIX JOPOT
JUTMHA Kene3HbIx jgopor B 2020 rogy cocrasisia 6onee
1 e 140 ThIC. KM. [DexTponHbIi pecypc]: https:/uic.org/
IMG/pdf/passenger-tonne-line-kilometers-timeseries-over-
period-2004-2020.pdf. Joctym 25.10.2022.
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B aBTomMoOuie He moBe3tu pyay Ha 2000—
3000 kM u 6osee. D10 noporo. [a, Takue mac-
COBBIE TPY3bl, Kak cbipas He]Th, OCH3MH, HA
JIAJIbHUX PacCTOSIHUSIX B OCHOBHOM IepeMellia-
I0TCsI IO TPyOOIIpOBOaM, IIOTOMY YTO 3TO Jie-
miesne. Ho He(TenpoayKToB COTHM HAUMEHOBA-
HUA. Y mpakTHYeCcKH ISl KaXKA0ro U3 HUX Heo0-
X0ZMM cBOHM TpyOonposoa. [Ipu cpaBHUTENEHO
HeOobIIMX 00bEMaXx MTPOU3BO/ICTBA CTPOUTENb-
CTBO TPYOOIPOBOJOB ISl KQKIOTO BHIA IPO-
JTYKIIMY 9KOHOMHYECKH HeorpaianHo. [loatomy
NepeBo3Ka OOJIBIIMHCTBA M3 HUX BBIMOJHACTCS
JKEJIe3HBIMU JoporamMu. VIMEHHO BO3MOXKHOCTb
JIeEBOM 1epeBO3KU Ha OOJBIINE PACCTOSHUS
MacCOBBIX, JIa U APYTUX TPY30B, AENaeT Kejes-
HbIE JIOPOTH MOKa He3aMeHUMbIMHU. [1o kpaitHeit
Mepe, Ha ommxaiimme 100 et u Ooree.

Bropasi nmpoMbIlIeHHas] pEBOJIIOIMS Haya-
nace Onmmke K koHiy XIX Beka® ¢ mpousBon-
CTBEHHBIM OCBOCHHEM DJICKTPUYECTBA, BHEAPE-
HUEM HOBBIX CTaJICMTEHHBIX TEXHOJIOTHUH, 110-
TOYHOTIO Npou3BOACTBA. JKejae3Hble AOpOTH
CTalli MEepPEeXOJUTh Ha JIEKTPHUECKYIO TATY
(amexTpoBO3bI). B TOT ke mepuoj mosBHIUCH
JIBUTaTeJIb BHYTPEHHETO CrOPaHUsl, aBTOMOOMIIb,
CaMoJNETHI, TETUIOBO3BI K MHOTOE JIPYTroe.

B 1960-x romax mpou30IUIN HOBBIE KapIu-
HaJIbHbIE N3MEHEHHS, CBSI3aHHBIE C ITOSIBJICHUEM
MOy TIPOBOJHUKOB U KOMITBIOTEPOB. Bcé pa3su-
BaJIOCh CTPEMUTEIBHO — CHayaja OoJsiblnue
9BM, B 1980-x ronax nepcoHaibHble, a B 1990-x
cetb MlHTEepHET. DTO ObLIa TPEThS — KOMITBIOTEP-
Hasl WK, HHa4e, HU(PpPOBask PEBOIIOLIHSI.

YeTBEPTAA NPOMBILILJICHHAS PEBOJIIOLUS
H KeJIe3HbIe JOpOru

CeroziHsi MbI HAXOIUMCSl B Hauasie YeTBEPTOH
MIPOMBIIIJICHHOH peBoitoiuy. B monHoit mepe
3TO eIé He 0CO3HAHO OOLIECTBOM, HO 3TO TaK.
B uém e oHa 3akitoyaercs’?

Kaxxnoe HOBoe TEXHOJIOrHYeCcKoe mpeodpa-
30BaHME ONMUPAETCS Ha MPeIbIIyIIIe JOCTHXKE-
Husi. YeTBEpTas MpOMBILLIEHHAS PEBOJIIOLIUS
omnupaercs, IpexK/ie BCero, Ha U(poByIo peBo-
JIFOIUIO, IPUHIUITHAIBHO €€ Pa3BUBas HA OCHO-
B€ Nepexosia K MHTEJUIEKTyaJIbHBIM CHCTEMaM
YIpaBIEHUs, TO €CTh AOJIKEH OCYIIECTBIATHCA
MIepEX0/1 OT aBTOMATH3HPOBAHHBIX PA0OYHX MECT
(APM) x MHTEIUIEKTyaJIbHBIM paboYuM MecTaM
(UPM). He noxupnasice co3naHusi HCKYCCTBEH-
HOTO MHTEJUIEKTa, IO00HOT0 HHTEJIIEKTY Yeslo-

8 [epropu3anust €€ HaYana U OKOHYAHHUS TAKKE HEOIHO-
3HaYHa U MOXET OXBATHIBATH PA3JIMUHbIE NEPHO/IbI, HAUUHAS
¢ 1870-x ronos.

CotHukoB E. A., LlleHdenba K. 1. HeTBEpTaA NpoMbILLNEHHAsA peBOMOLMS

U €€ BIINAHMUE Ha Xerne3Hble Aaoporun




BEKa, JI0 KOTOPOTo MOKa, [0 HalleMy MHEHHIO,
emé aanexo, MpPeiCTOUT CO3AaTh MHOXKECTBO
«YMHBIX» 0OBEKTOB C UCTIOIb30BAaHUEM AJITOPUT-
MOB yINpaBJCHHs, OIU3KUX K IPUMEHSIEMBIM
B HacTosImee Bpemsa. Ha xene3HomopokHOM
TPaAHCIIOPTE — 3TO «YMHBIE» MYTh, IOKOMOTHUB,
BaroH, 1oe3, BOK3aJl, CTaHIMUA, KOHTeHHepHas
IUIOIIAKa, €0, IPOM3BOJACTBEHHBIE U COLU-
aJbHbIE 3]IaHUSI, MHOTOYHCIIEHHBIE «yMHBIE»
00BEKTHl ONEPATUBHOTO JEKYPHO-IHUCIET-
yepckoro ynpasnenus [2—4)]. U, HakoHelr, 310 —
«yMHash» XKeJle3Has Jopora, «yMHBIH» Jenapra-
MeHT B anmnapare PXK]I u naxxe «yMHBIi yrpaB-
JIeHell B BepxHeM ammnapare ynpasieHus PO/,
KaKoi ObI IOCT OH HY 3aHUMAJI, BIUIOTb JI0 CAMBIX
BBICOKHX. B KOHIIE KOHIIOB, OOJIBIIMHCTBO yIIpaB-
JSIFOLIMX PELICHUH Ha BCEX YPOBHSIX JOJDKHBI (U,
HECOMHEHHO, OyIlyT) MPUHUMAThLCS PabOTHHKA-
MU HE TOJIbKO Ha OCHOBE CBOMX 3HaHMH, OIIbITA,
MHTYHLUH U IPOCTO YMCTBEHHBIX CIIOCOOHOCTEN
KOHKPETHOT'O YeJIOBEKa, a, INIaBHbIM 00pa3oM, Ha
OCHOBE pellleHNH, pa3pabarbiBacMbIX B oOlliepa-
TUBHOM DPEXHME WHTEJUIEKTYaJIbHBIMU CHCTE-
MaMH yNpaBieHHs Ha KOHKPETHBIX pabodyux
mecrax (MPM). Takue cuctembl JOJDKHA CO3AaTh
oTpacieBas Hayka, KOTopasi CeroiHs Ipeiaraer,
Kak IPaBUJIO, CUCTEMBI JJIsI PELICHHUS OTIEIbHBIX
3a]1a4 WU TOJBKO MH(OPMAIIMOHHBIE CUCTEMBI.

KoHeuyHo, K KaXJOMy OOBEKTY WM YIpaB-
JICHIY Hay4YHbIi KOJUIEKTHB HE IPUCTaBHIIb, HO
Ha JKeJIE3HOW J10pore CO3JaHUI0 KOHKPETHBIX
MHTEIUIEKTYyalbHBIX CHCTEM YIIpPaBJICHUS, pe-
HIAIONINX BeCh OOJIbIION KOMIUIEKC 3a/1ad Ha
Ka)KJIOM WHJIMBHyalIbHOM pabo4eM MecTe, 110-
MOTraeT MaccOBOCTb, MacITad M TUIHYHOCTh
pemaembix B PXK/ 3amau, a Taxke KOIMYECTBO
OJIHOTHUITHBIX 0OBEKTOB yIPABJICHHS U PAOOTHU-
KOB OJHOH y3Koi HanpasieHHocTH. Hanpumep,
KOJNYECTBO OJHOBPEMEHHO JBUTAIOLIUXCS
TOJIBKO I'PY30BBIX 11OE3]10B — OoJiee 2 ThIC., JI0-
KOMOTHBOB — TBICSIYH, BAroHOB — Oojiee 1 MiIH,
JIeTI0 U JIUCTaHLMH MH(PACTPYKTYPhl — COTHH,
MOE3HBIX y4acTKoB — 110 400, cTaHINI — ThICS-
gi. To ecTh co3/laBaeMble THIOBBIE CHCTEMBI
MOTYT THPaXXHpPOBaThCsl, KOHEUHO, C y4ETOM
MecTHOH crieruduky. B nenom npobiema apxu-
CIIOKHasl, B €€ peIIeHUH JODKHBI Y4acTBOBATh
TEXHOJIOTH (B TOM YHCJIE TPAKTHKH), MaTEMaTH-
Ku, mporpammuctbl. Ho addexr ot Hero nomken
OBITH OIPOMHBIH.

Bo-nepBbIx, 3TO MOBBILIEHHE KAa4eCTBA pe-
IIEHUH, 0COOCHHO OIIEPaTHBHBIX, TaK Kak Oyaer
YUHUTBIBATHCS OOJIbIIE (PAaKTOPOB, YEM ITO3BOJISIOT
BO3MOXHOCTH YeJioBedeckoro mosra. ITpuuém
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B OIIEPaTHBHOM 0OCTAaHOBKE Ha MPUHSATHE pellie-
HUI MOTYT OTBOJMTBCS CEKYH/IbI, ¥ TOIJIA YEJIO0-
BEK UCIIOJIb3YET TOJILKO HHTYHUIIHMIO U HAKOTUICH-
HBIil OTIBIT.

Bo-BTOpBIX, HCKITIOUaeTCst (haKTOp BIMSHUSA
Pa3IMYHBIX CIIOCOOHOCTE JINI, TPUHUMAIOLIUX
pewenust (JITIP). MHTennekryanpHas cucrema
BO BCEX CIIy4asix I0JDKHA 00eCTIeuUTh NPUHATHE
ONTUMAJBHOTO WM OJIU3KOTO K HEMY PELIEeHUSI.

B-TpeTbux, 3HaYNTEIBHO PACHIUPSIOTCS 30-
HBI O0CITY)KMBaHHSI OJJHUM YHpaBlieHIeM. BbI-
CBOOOIK/IAIOIMICS] KOHTHHTEHT MOXKET Y4aCTBO-
BaTh B MCCIJIEJIOBAHUSIX, CBSI3aHHBIX C PacIlUpe-
HueM pabor mo coznanuto PM. BoszmoxHO
COKpATHUTh TPOIOJDKUTEIBHOCTh pabodero aHs
U I&XKYPHBIX CMEH.

Bcé 310 1act HeoOXoaUMBI [J1s1 BHEPEHHS
WHTEJUIEKTYyaJIbHBIX CHCTEM 3KOHOMHYECKHH
U COIHANbHBIN 3D (DHEeKT.

Bakueimm 371eMeHTOM, 00€CIIeUnBaIOIM
CO3/1aHHE MHTEJUIEKTYaJbHBIX CUCTEM U «YM-
HBIX» OOBEKTOB, SIBISIOTCS OBICTPO Pa3BHBAIO-
LIHMECs] ¥ CTAHOBSILIHMECS BCE OoJiee MUHHATIOP-
HBIMH U JICHIEBBIMU pa3InYHbIE AaTYUKH [5—7].
EcTb BO3MOXHOCTB yiKe CEeroiHsi BCTpauBaTh UX
B JII0OBbIe 00OBEKTHI, BKIIIOUAs, HAIPUMED, PEIIbC,
KOJIECO BaroHa, KOHTEHHEp | T.I1., YTO II03BOJISIET
HENPEPBIBHO CIEANTH 33 TEKYLHM COCTOSIHUEM
J1000r0 00BEKTa U ero y3JI0B. A 3TO OTKpHIBAET
y’KE€ COBCEM HOBBIE BO3MOXHOCTH ISl oOecIie-
YyeHHsl 0E30MaCHOCTH JBUKCHHUS M TEXHUKH,
JIMYHOM 0€30I1aCHOCTH Ha JKEJE3HBIX J0porax,
a TaKKe COKPALICHUs 3aTpar Ha TEXHUYECKOe
00CTy)KUBaHHE.

WHTepecHO 1 BayKHO, 4TO BIIEPBBIE B UCTOPHH
TEXHUKH MOXXET OBITh PeajIbHO IIOCTABJIEH U pe-
HIEH BOIPOC JOCTHXKEHUS «abCONIOTHOM» 0e3-
OIIACHOCTH JIBUKEHUS Ha HKEJIE3HOAOPOKHOM
TpaHcnopte. [Ipy 3TOM BIHSIHUE «4eI0BEYECKO-
ro (akropa» Ha BO3HHKHOBEHHE aBapUITHBIX
CUTyallMi MCKIIIOYaT MHTEJUIEKTYalbHbIe CUC-
TEMBI YIIpaBJIEHHs, 3 KOHTPOJIb HaIEKHOIO CO-
CTOSIHUSI TEXHUKU oOecriedar IaT4YuKy Ha «yM-
HBIX» 00BEKTaXx.

UYeTBEpTasi NPOMBIIIJICHHAs PEBOJIIOIMS HE
OTpaHUYMBACTCS TOJIBKO IPUHIUITHAIIBHO HOBBIM
pa3BUTHEM TEXHOJIOTHH.

[MosiBisitoTCS BCE HOBBIE MaTepHalibl, CBOM-
CTBa KOTOPBIX eIIE COBCEM HEJIABHO IPEACTaBUTh
cebe 0bu10 HeBO3MOXKHO [8—10]. U TpyaHo nipen-
CKa3arsb, 4To emg OyAeT 3/1eCh JOCTUIHYTO.

B 11e110M, HOBBIE MaTepHalIbl yKe CTAHOBST-
Csl 3HAYMUTENBHO OoJiee MPOYHBIMH, JIETKUMH,
MPUTONHBIMH ISl BTOPUYHOW TepepadoTKH.

CotHukoB E. A., LlleHdenba K. 1. HeTBEpTan NpoMbILLNEHHAsA peBoNoLMUs

N €€ BNNAHMNE Ha XKene3Hble Aoporu




HoBsle MaTepuasbl MOTYT B pa3bl IOBBICUTH
MOZYJIb YIIPYTOCTH, CTATUUECKYIO U TUHAMUYE-
CKYIO TIPOYHOCTb, U3HOCOCTOMKOCTD JIETAJIECH,
a 3HAYUT, M HKCIUTyaTallMOHHBIH pecypc TeXHU-
YECKUX CPEACTB JKEJIE3HBIX JOPOT. « YMHBIEH
MarepHaibl OyayT o0liaaTh TaMsTHIO ¥ CIIOCO0-
HOCTBIO BO3BpAILATHCS K UCXOMHOI (opme, TO
€CTh CAMOBOCCTaHAaBJIMBAThCSl U CAMOOYHIIATh-
cs. Hapumep, «yMHBIe» KpucCTajulbl OyayT
MIpeBpallaTh AaBICHHE B SHEPTHUIO U T.1.

OtpacieBas Hayka JOJDKHA BHUMATEIbHO
CJICIUTD 32 TAKUMU JIOCTIDKEHUSIMH (DyHJaMEH-
TaJIbHOM HayKH, YTOOBI CBOEBPEMEHHO ITPUCIIO-
cabiMBaTh MX K HYXKIaM JKeJIe3HOJOPOKHOTO
TpaHCIopTa. A BO3MOXKHO H OIIPEJIEIISTh peailb-
Hble TEXHHYECKHE TPeOOBaHUS K CO3JaHUIO
HOBBIX MarepuajioB, MaKCUMaJIbHO YYHUTBIBAIO-
LIMX 0COOCHHOCTH KEJIE3HOIOPOKHOM TEXHUKH.
Hanpumep, Heodxoaumo, utodb1 B OAO «PXKI»
BBINOJIHSAJIACH HAayYHasi TEMaTHUKa 10 MPOTHO3Y
HCIIOJIb30BAaHMSI HOBBIX MaTepHasIoB.

CeroziHsi OBICTPO pa3BUBAETCS U TaKOE Ha-
npaBiieHue, kak pobororexnuka [11; 12] Ha oc-
HOBE IOBBILICHUS! THOKOCTH M aJlallTUBHOCTH
PpOOOTOB, UCTIONBH30BAaHUE KOTOPBIX BCE OOIIbILE
IIPOHMKAET BO MHOTHE OTPACIIi. DTOMY CIOCO0-
CTBYIOT U YIOMHHABIIMECS MHHHUATIOPHbBIE
JIaTYNKH, 00EeCIIEUMBAIOIINE OTCIEKUBAHHE CO-
CTOSIHUSI KaK caMHUX OOBEKTOB, TaK U BHEIIHEH
CpelblL.

Ha xene3Ho10p0KHOM TPaHCIOPTE UMEETCs
MHOT0 O0OBEKTOB JUISl MCIOJIb30BaHMsI POOOTOB.
Hanpumep, u3BecTeH TEPMUH «aBTOMAaTH3UPO-
BaHHasi COPTUPOBOYHAS ropka». Ho 4toOsI
MOATOTOBUTH COCTaB K pac(hopMHUPOBAHUIO
B Mapke MPHOBITHSI COPTUPOBOYHON CTAHLIUMU,
Opuraza OCMOTPIIMKOB BAarOHOB BPY4YHYIO pac-
LEIUISIET PyKaBa BO3AYIIHON MarucTpaiy Baro-
HOB I10€3]]a U MPOBEPSIET UX TEXHUYECKOE CO-
CTOSIHUE C «IPOJIa3KON» MO KaKAbIM BATOHOM.
A Ha camoii TopKe OJJHa U3 OCHOBHBIX ONlepanuit
paclLenKy BaroHOB BBINOJHSETCS BPYYHYIO CO-
CTaBUTEJISIMU-PACIENIINKAMHU aBTOCLETOK.
[Tpnuém MakcuMallbHasi CKOPOCTh POCITYCKa IO
YCJIOBHIO TEXHHUKH JINYHOM 0€3011aCHOCTH COCTa-
BUTEJIEH OrpaHWYeHa BEJIMUMHON 7 KM/4, XOTA
IIPY OTCYTCTBUH TAKOTO OrPaHHYEHHUS MOTJIa ObI
ObITh B 1,5-2 pa3a Beime. Ceiiyac HacTaso Bpe-
M1 pa3pabOTKH IEHCTBUTEIBHO «aBTOMATH3HPO-
BaHHOU COPTHPOBOYHOM TOpKI» 03 KaKuX-JIn0o
OTpaHUYEHUI CKOPOCTH POCIyCKa Ha OCHOBE
po0OTH3aIMH IPOLIECCOB Ha TOPKE, a TAKKe IPH
TEXHHUYECKOM 00CITY’)KHBAaHUH COCTABOB B IIApKe
npubbITUs. Y 310 mact 6osibion 3¢ GeKT Beaea-
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CTBUE IOBBIIICHNS ITepepadaThIBatolei criocoo-
HOCTH COPTHUPOBOYHBIX ropok. Her comHeHui,
YTO POOOTHI MOTYT LIMPOKO UCTIOIB30BATHCS MPU
PEMOHTE IIyTH, Ja U B APYTHX XO34HCTBAX XKe-
JIE3HBIX JIOPOT.

Mo>kHO Ha3BaTh U JIpyTHe HaNpaBIeHUS
MPUHIUIIHATIBHO HOBOTO Pa3BUTHS TEXHOIOTUH,
ofecreunBaloUIMX pealn3alnio JOCTHKSHUN
4eTBEPTON IMpOMBINUIEHHOHN peBomtoruu. Ha-
npuMep, OECIMIOTHBIE TPAHCIIOPTHBIE CPEICTBA
[13] — ux npumMeHeHune AJ1st MOHUTOPHHTA HH(-
PacTPYKTypbI Oy/IeT TOJIBKO pacuiupsathes . Mitu
3D-, 4D-ne4ars, TEXHOJIOTUH KOTOPBIX MOXKHO
MPUMEHSTH AJIS BBIIYCKa Pa3INYHBIX AeTaeit
Ha MecTe MJIH OJIM3KO K MECTY UX UCIIOJIb30Ba-
Hus. Mnu ¢ momoinkto reoiokamnuu [ 14] MoxHO
OTCJIE)KUBATh PACIONIOKEHHE Ha >KEIe3HOA0-
POXKHBIX MYTSX KOHKPETHBIX PaOOTHHKOB,
Mpeaynpekaas UX BBIXOJ B ONAacCHbIE 30HBI
U CBOEBPEMEHHO OIOBELIasi O MPUOIMIKEHUN
MI0€3/I0B, JIOKOMOTHBOB U MaHEBPOBBIX COCTa-
BOB U T.JI.

IIaTas npoMbIlIeHHAS] PEBOJIIOLUS:
MONBITKA OCMBICJIEHHSI €€ colepKaHus
M MPOrHO32a CPOKOB HavYajIa

BykBasibHO B MOCIEIHUE IO/l MTOSBUINCH
IyONMKanuy, HaeJIeHHbIe Ha IPOrHO3UPOBaHKE
COZIEp)KaHUs M CPOKOB Hayalia MsATOM MpOMBILI-
JIeHHO# peBomtonuu. Tak, aBTopsl [15] oTmMeua-
10T, YTO «IISITasi MPOMBIIIJICHHAST PEBOJIIOLIUS
OXBaThIBAET MOHSTHE TAPMOHUYHOTO B3aUMOJICH-
CTBHSI YEJIOBEKa ¥ MAIIMHBI C 0COOBIM aKIIEHTOM
Ha OJ1aronojy4rne MHOTOYMCIICHHBIX 3aHHTEpe-
COBaHHBIX CTOPOH (Harpumep, oOLIeCTBa, KOM-
NaHu|, pPaOOTHUKOB, KJIMEHTOB)», YTO «IISTast
MPOMBIIIIJIEHHAs] PEBOJIONUS OTJIIMYAETCS OT
4eTBEPTOMN aKIIEHTOM Ha CHHEPTeTUUECKOE B3au-
MOJICHCTBUE, a HE HAa KOHKYPEHIIHIO (M BO3MOXK-
Hoe 3amMeleHue). To ecTb, eciu 1eIbo 4eTBEp-
TOH HMPOMBIIIJIEHHON PEBOJIOIUHU SABJISIIOCH
MaKCUMaJIbHOE YBEJINYEHHE CIIEKTPa U KOJIHye-
CTBa MIHHOBALMOHHBIX TEXHOJIOTHI IPU BO3MOXK-
HOW KOHKYPEHIIMH JIFOICH U POOOTOB 3a paboune
MECTa, TO IPH ISATOH NPOMBIILIIEHHOH PEeBOJIIO-
LM aKIIEHT CMELIAeTCsl BMECTO 3TOTO B CTOPOHY
NPUOPUTH3ALNN YCUIIMH, HAlpaBIeHHBIX Ha
MOHUMaHHE TOro, B 4éM YYAaCTHHKH ITIporecca
JIy4Ille ¥ KaK JIFOJM U TEXHOJIOTHH MOTYT CKOpee
COTPYJHHYATh, YEM 3aMeILaTh Ipyr apyray. Emeé
Ooiiee 0Opas3HO, ITOT MPOLIECC OXAPAKTEPUIOBAIT

4 Kak 6eCrMIOTHUKY CITyKar Ha skene3Hol nopore // [ymnok. —
05.11.22. [OnexrponHslii pecypc]: https://gudok.ru/content/
infrastructure/1618875/. Joctyn 06.11.2022.
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Taoauua 1
3unauenus I, n ATi,i+ | ISt l'[,’ ,

IT, Kanennapusrii rog BpemenHoti nar,
(mpuMepHO) Havana et
TIPOMBIIIJIEHHBIX AT,
peBosroLuit

1 1805 85 s IT,

2 1890

3 1960 70 nnsa I1,

4 2010 50 ama 1L, ,

npyroii aBrop: «Muaycrpus 5,0 Oynet kacarbes
POOGOTOTEXHUKH, KOTOPYIO MBI IIOMEII[aeM BHYTPb
cebst — brnoHmYecKoe npupaiieHne u “MHTepHeT
4estoBeuecKux Ten »°. Jlpyroii aBTop B Marepua-
JIe, 03ar1aBIeHHOM «B Xoze Tol MpoMBbIUIEH-
HOH PEBOIIOLNHU KPEaTHBHOCTh JOJDKHA COYe-
TaTbCsl C TEXHOJOTHEI» OTMEUaeT, YTO «KaKk
u uagyctpus 4,0, KoTopas AenaeT akIeHT Ha
UCTIOJIb30BaHNE UCKYCCTBEHHOTO MHTEIICKTA,
OonplINX JaHHBIX, IHTepHETa Belel, UHIY-
cTpust 5,0 BKIIOYAET 3TH CUCTEMBI, HO HHKOPIIO-
pupyeT Oomblle 4eIOBEUECKOr0 MHTEIIEKTa.
OcHOBHas pa3HHLA MEXIy YeTBEPTON U MATOI
MPOMBIIIEHHOH PEBOIIOIMSAMU B TOM, YTO IIATast
CTPEMHUTCSI K YCTaHOBJICHHIO Ooliee cOanaHcu-
POBaHHBIX pabOYMX B3aMMOOTHOIIECHUN MEXITY
BCE 001 «yMHBIMI» TEXHOIOTHSAMU H JTIOIbMH.
B oTinume oT KOHKYpEHIUH JIto[iel 1 poOOTOB
3a paboune MecTa, Yero Oacauch ¢ IIPUXOIOM
uaayctpun 4.0, T0nU Teneph, Kak OKUIAeTCs,
OynyT coTpyaHudYaTh ¢ poGotammx»®. Jlpyrue
aBTOPBI IPUMEHUTENHHO, B TOM YHCIIE, ¥ K y4eO-
HOMY NIPOIIECCY B YHUBEPCUTETaX MOAUEPKUBA-
0T, YTO B XOZI€ IISITOM POMBIIIJIEHHON PEBOJIIO-
WU «...JEORU OyAyT ONHMPAThCS HA TEXHOJIOTH-
4yecKkre JOCTHxXeHHna uHayctpuu 4,0, kotopas
ObLTa HaLleJIeHa Ha aBTOMATH3aIIUIO, HCKYCCTBEH-
HBIH MHTEIUIEKT, OOJbllINe JaHHble, IHTepHET
Belleil, 1 IpeoOpa3oBLIBATE NX B OPUEHTUPOBAH-
HBIC Ha YEJIOBEKa PEIICHHs CaMOTO MIMPOKOTO
Kpyra BBI30BOBY .

5Ball, C. How the fifth industrial revolution will impact the
future of work. October 24, 2022. [OnekTpoHHSIT pecypc]:
https://www.theceomagazine.com/business/innovation-
technology/fifth-industrial-revolution/. loctyn 06.11.2022.

5 Sondh, K. In the 5" Industrial Revolution, creativity
must meet technology. Oxford Economics, April 29, 2021.
[OnexrponnsIii pecypce]: https://blog.oxfordeconomics.com/
world-post-covid/in-the-5th-industrial-revolution-creativity-
must-meet-technology. Jocrym 06.11.2022.

" Preparing students for the fifth industrial revolution.
Website of University of Technology Sydney, May 17,
2022. [Onexrponnslii pecypc]: https:/www.uts.edu.au/news/
education/preparing-students-fifth-industrial-revolution.
Jocrtym 06.11.2022.
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OnucaHHas aBTOpaMU BBILIE KOHIEHIUS
CO3/1aHUS MHTEJIEKTyalIbHBIX paboyux MecT
MOJIHOCTBIO BIMCHIBAETCS B JIAaHHBIA IOJXO/
U MOXET CTaTh OJIHUM U3 HANpaBJCHUI MSATOH
TIPOMBIIIUICHHO PEBOIOIMHU Ha JKEJIE3HOI0POK-
HOM TpaHcropTte. BripoueM, MOXXHO OXHJaTh
TIOSIBJICHHS] ¥ TAKUX MPHHIMITNAIBHO HOBBIX U
JlaXke HEOXKHUAaHHBIX TEXHUKO-TEXHOIOTHYECKUX
peLIeHui, KOTOpble KOPEHHBIM 00pa30M U3MEHSIT
Hallle MPEeJCTaBICHNE O XapaKTepe Pa3BUTHUS
HOBOH NPOMBIIUICHHOHN PEBONIOLNN.

3amisiHEM Terlepb HEMHOTO B Oyyliee U 1o-
TIBITAEMCS OIIPE/ICNIUTH CPOK BO3MOXKHOT'O Haya-
JIa TMSATON NMPOMBIINIJIEHHON PEBOJIOLKHU, UTO
TpeOyeT BBINOJIHEHHUS aHAJIM3a XapaKTepa H3Me-
HEHUS IPOJIOJDKUTENILHOCTH BPEMEHH, IIPOXOIs-
LIEero OT Hayaja OJHOW TaKoW PEeBOJIIOLUH IO
HauaJna ClIeAyIoIeH.

O003HaYMM HOMEP IPOMBILIIIEHHOH PEBOJTIO-
uuu Kak [T, mpu sTom s nepeoi us nux I, =1
u, coorBercTBenHo, I, = 2, [, =3 n I1, = 4.
[TpomomKUTEIBHOCTE BpEMEHN MEXKTy CMEKHbI-
MU MPOMBIIUICHHBIMU PEBOMIOLUSIMHU (BpEMEH-
HOIA J1ar) ATKM) COCTaBUT:

ATi,iH = AT(H—]) - Ti’ )
roe T 1y T, — xaneHmapHbId roJ Havana i-ou
u (i + 1)-i IpOMBILIEHHBIX PEBOJIIOLHUIA.

B tabi1. 1 npencrasieHsl JaHHbBIE O TPUMEP-
HOM (pacy€THOM) KaJleHJapHOM Tojie Hayaia
MIPOMBILIJICHHBIX PEBOJIIOLMHN (MCXO/s1, IPEXIE
BCETO0, M3 UX BIHMSHUS HA TEXHUKY U TEXHOJIOTHH
JKEJIE3HOJOPOXKHOTO TPAHCIIOPTA) U 3HAUCHHUSX

iit+1°

KoneuHo e, npuBenéHHbie B Tabiuue
KaJIeHJJapHble TOJlbl, OTMETHM 3TO ewé pas,
SIBJISIFOTCS BO MHOTOM YCIIOBHBIMHU U OPUEHTH-
pOBaHbI, MPEX/]e BCEro, Ha KIIOUEBHIE JAaThl
HaunOoubiero 3¢ ¢dexkra, 0Ka3aHHOTO MEePBOM
U BTOPOW MPOMBILLICHHOW PEBOJIOLUSAMH Ha
JKeJIe3HOOPOXKHBIN Tpancnopt. Tak, 1805 rox
MOJKHO CUMTaTh BPEMEHEM Hayayia MHTEHCHB-
HO¥ pabOTHI 0 CO3MaHMIO TapoBo30B. 1890 rox
B3SIT KaK YCJIIOBHBI OPUEHTHD, HEKUH CpeUH-
HBIN pyOeX MMOSBICHUS HOBBIX XKeJIe3HOIOPOXK-
HbIX TexHoJorui. B 1879 rony Ha mpomsim-
JIEHHON BBICTaBKe B bepnuHe koMmaHuein
«CumeHce» OBbLT IPOJIEMOHCTPUPOBAH ITEPBBIN
MIPOTOTHUI IEKTPUPHUIMPOBAHHON JKEIE3HOM
JIOpOTH, TOT/IAa Kak IMepBas 3JIeKTpUPHUIHPO-
BaHHasi JKeJIe3Has Jopora Obljia BBeJleHa B KOM-
MEpUYeCKyl0 JKCILTyaTaluio, Kak CYUTAeTCs,
B 1895-96 rr. B CIIA. BnusHue Tpetrbeit
1 4eTBEPTON NPOMBIIIICHHBIX PEBOJIOIUI Ha
HKEJIE3HOOPOKHBIN TPAHCIIOPT MOKHO OTCUH-
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THIBAaTh C CAMOTO WX Hauaja, TaK KaK BIHSHHUE
PEBOJIIOLIMOHU3UPYIOIIUX TEXHOJIOT U IPOSIB-
JISJIOCh B HCTOPUYECKOM IUIaHE MPaKTUYECKU
cpasy xke.

[Ipu 5TOM Ha10 OTMETUTb, YTO, XOTS ATO U HE
M0Ka3aHo B AaJbHEHIINX pacyérax, v MpH pas-
JIMYHOW JTaTUPOBKE Havayia IPOMBIIIJICHHBIX
pPEeBOJIIOLIUH KaK TaKOBBIX, O€30THOCHTEIBHO
K JKEJIe3HOJIOPOKHOMY TPAHCIIOPTY, I0CTAaTOYHO
OYEBHJICH OOLIMI TPEH]I K COKpAIEHHIO BPEMEH-
HBIX JlaroB. Hanpumep, eciu B 0TCYTCTBHE 00-
LICTIPUHSTHIX CPOKOB Hayajia MepBOi U BTOPOH
MIPOMBILJICHHBIX PEBOJIIOIIMHI, B3SITh THIIOTETH-
YECKH 3a HauaJo MepBOi MPOMBIIIIIEHHOM PeBO-
monun 1780 rox, a 3a Hawano Bropoit 1880-it
(He TOBOpSI yXKE O TOM, YTO Ha4yaJo 4eTBEPTOU
MIPOMBIIUIEHHON PEBOJIIOIMH WHOTJAa OTHOCST
k camoMy Havairy 2000-X rooB), TO JIaT'H COCTa-
BT cooTBeTcTBeHHO 100, 80, 50 neT.

[ToaTomy B onpesienéHHOM Mepe, YUUThIBas
COKpAIlleHHE BPEMEHHBIX JaroB MeXIy Ipo-
MBIIIIEHHBIMU PEBOJIIOLUSMHE, CHHXPOHHU3AIHIO
WX Hadaja WM BIMSIHUS Ha JKEJIEe3HOIOPOXKHBIH
TpaHCHOPT, QYTYPUCTHUECKUI XapakTep Mpo-
rHO3a, €r0 BO MHOI'OM MO)KHO paccMarpHBarb
U B KOHTEKCTE Havaja ISATOH MPOMBIIUICHHON
PEBOJIIONIMH KaK TaKOBOM.

Ha puc. 1 npuBeneHa GpyHKUMS U3MEHEHHS
(AT, ., ) BeNMYMHBI BPEMECHHOIO JIara MEX1y
CMEXHBIMHU POMBIIIJIEHHBIMH PEBOJTIOLUSMH —
31ech 4YnCIeHHble 3HaveHus 11, | caenyer
OTIpeNeNIATh M0 BpeMeHU Hauana (i + 1)-it mpo-
MBIIIJIEHHOH peBoouuu. COOTBETCTBEHHO:
I,,=1,=2,1I1, ,=I1,=3,II, =11, =4.

[pexacrapisist nCKOMYIO (QYHKIHIO TIOJUHO-
MOM BTOPO¥i CTEIIEHH, MOTY4UM:

AT;‘,i+1 =100-2,5- Hi, i+ 1_2’5 ‘ HZi,i+ 1 @

Kazanocs 0bl, pactipocTpaHsist JelicTBue 3a-
BucuMoctH (2) Ha nepuox nociue I, MOKHO
OIIPENIeISITh OUEPEIHBIE BPEMEHHBIE JIard MEeXKIY
MIPOMBILILIEHHBIMH peBoonusiMu. Ho k aTomy
BOIIPOCY HaJIO IOAXOJUTH OY€Hb OCTOPOXKHO.
HerpynHo 3ameruts, uto (yHKIus (2) MOXET
HUMETh HYJIEBOE U JIa)Ke OTpULaTeNIbHbIC 3Haue-
HHUsL, KOTOpbIe BenuunHa AT, | NPUHAMATH He
MOXET.

[Ipenrmnoaras BO3MOXXHOCTB paclpoCTpaHe-
Hust QyHKIMHK (2) emmé ToIbKO Ha OJMH TEePUO,
TO €CTb JI0 HavaJia IsITOH NPOMBIIIIIEHHOH peBo-
JO1UH, noxyuyuM AT ws = 25 net. Torma nist
MIPUHATHIX YCIOBUH MOXHO OKMAATh Haudaja
TISITOM TPOMBIIUICHHOH PEBOIIOLUH TIPUMEPHO
yepes 25 JeT nocie Hayasia 4eTBEPTOH, TO eCTh
B 2010 + 25 =2035 roay.
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Puc. 1. ®yHKYusi uU3MeHeHUs1 8PEMEHHO20 J1a2a MeXAy CMEeXHbIMU

NPOMbIWITEHHbIMU PE8OJTIOYUSMU [8bINOIHEHO agmopamul].

besycnoBHO, Takoii MPOrHO3 CPOKOB SIBISAETCS
JIMIIIH BO3MOYKHBIM BAPUAHTOM Pa3BUTHsI COOBITHIA,
YUUTHIBast HEKYIO YCIOBHOCTb 3aJaHHBIX BPEMEH-
HBIX 3HAYECHUI.

Uro xacaeTcs NPOAOIDKUTENEHOCTH JEHCTBHA
HOBBIX TEXHUYECKUX U TEXHOJIOTUUECKHX PEILICHUI
KaKI0M U3 NMPOMBIIIJIEHHON PEBOJIOLUH, TO OHA
MOXKET IIPUHUMATh PAKTHYECKH JTIOObIEC 3HAYSHHSI.
UYem Kopoue Takoi IepHo, TeM ObIcTpee peasu-
3yI0TCS JOCTIDKEHUS OUepeTHON IPOMBIIIUICHHOM
PEBOJIIOLIMK HAa 00BEKTaX paccMaTpHBaeMoro Io-
JIUTOHA YIIPaBJIeHUs — BCEH CTPaHBbI WK €€ perHo-
Ha, KoHTHHeHTa (EBpona, A3ust 1 1p.) WM axe
B 1IEJIOM 3eMHOM IMBHIH3auy. Cpok peaan3aiium
3aBHCHUT OT MHOTUX (DAKTOPOB — HCXOTHOTO TEXHH-
KO-TEXHOJIOTMYECKOTO COCTOSIHUS paccMaTpHuBae-
MOTO TOJIMTOHA yTIpaBleHus, (PHAHCOBOTO OJI0-
JKCHHSI, CUCTEMbI OOIIECTBEHHOTO YCTPOWMCTBA
u ap. Ho ompenenserca oH B KOHEYHOM CUETE
HMHBECTUIMOHHBIMH PECYpCaMH, KOTOPBIE MOTYT
OBITh KCIIOJIF30BaHbI Ha PACCMATPUBAEMOM I1OJHU-
TOHE yIIPaBICHUS.

PerpocneKTHBHBIN U NepcieKTUBHBIN
aHAJIU3 TEXHUKO-TEXHOJIOTNY€eCKOro
Pa3BUTHUSI JKeJIe3HBIX 0POr

BrimonHeHHBIN aHANU3 AOCTUXKEHUN yKe
CBEPIIUBIIUXCS MPOMBIIUIEHHBIX PEBOITIOLUIMA
1 TIEPCTICKTUB HOBBIX B OY/TyIIIEM MIO3BOJISET MPEJI-
CTaBUTh PETPOCIEKTUBY TEXHUKO-TEXHOJIOTH-
YECKOTO Pa3BUTHSI KEJIE3HOAOPOKHOIO TPaHC-
mopra ¢ MOMEHTa Hadajia ero paboThl 10 HACTOS-
IET0 BPEMEHU M JIaTh MPOTHO3 TAKOTO Pa3BUTHS
Ha HEKOTOPYIO MepCIieKTHBY. B Ta0u1. 2 mpuBeaeHb!
TaKue YKPYIMHEHHBIE TAHHBIE IS IPOMBIILIEHHO
Pa3BUTHIX CTpaH MUpA.

3AKNKOYEHUE

WHorna MOXXHO CNBIIIATh MHEHHE, YTO BEK
JKEJIE3HBIX JO0pPOT MOCTENEHHO 3aKaHYMBAETCS.
Ot0 coBceM He Tak. Ecii Ha sKele3HO0POKHOM
TpaHCHopTe OyayT BHEAPSTHCS HOBEHIIHE 10-
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Taoauua 2

Yprl'lHéHHaﬂ XapaKTePUCTUKA CUCTEMBI YIIPABJICHUA U PAa3BUTUS TEXHUKO-TEXHOJIOITHYIE€CKOIo
COCTOSTHUA KE€JIE3HBIX 10POI IO NMepuoaamM neiicTBus NMPOMBIIJICHHBIX peno.mounii
AJIS1 IPOMBIIIIVICHHO Pa3BUTBIX CTPaH MHUpPa [COCTaBJ'IEHO aBTOpaMﬂ]

Cucrema ynpapyieHus TeXHUKO-TEXHOJIOTMYECKOE COCTOSHHE OCHOBHBIX YCTPOHCTB
HKEJIE3HOIOPOXKHBIM =

oy TTyTh 1 mMyTEBOE XO3AHCTBO JIOKOMOTHBBI H BaTOHBI Cucrema obecrieueHus
TPAHCIIOPTOM

JBHKCHUS TTOE3I0B
W BBITIOJHEHHs] MAaHEBPOBOH
paGoThl

Mesxty 1-i 1 2-# mpOMBIIUICHHBIMH peBoonusMu (pumMepHo 1805—1890 rozbr)

® W30JIMPOBAHHOC YIIPABJICHUE
OTACIIbHBIMU JIMHUSAMU,
TI03/IHEE OrPAaHUYCHHBIMU
TIOJIMTOHAMHU JKEJIC3HBIX J0pOr

® YyTryHHbIE PEJIbCh (Maccoi
25 Kkr/™m), MO3/IHEE CTAJBHbIC,
® [IOCTENEHHOE TTOBBIIICHNE
MacChl pelbea;

® JICPEBSHHBIC ILIAbI;

® CTBIKOBO# IyTh;

® PEMOHT IIyTH BPYYHYIO

® r1apoBasi Tsra (apoBo3bl);
® JIByXOCHBIE U Pexe
YeTHIPEXOCHBIC BaTOHBI;

® CKOpOCTH 10 ~60 KM/4

o teserpadHasi CBsi3b;

® JKe37I0Bast CHCTEMA;

® cemadhopbr;

® PY4YHOI [IEPEBOJ CTPEIIOK;
© B OCHOBHOM MaHEBPbI
OCaXHBaHHEM

Mexay 2-# 1 3-# IpOMBIIUIEHHBIMH peBOIOLMAMHU (puMepHO 1890—-1960 roapr)

® IepexoJ] BO MHOTHX CTPaHax
K YIIPaBJICHUIO JKCJIC3HBIMHA
JI0pOraMH Ha TOCyJ1apCTBEHHOM
ypoBHE

® CIICLHMAJIbHBIC CTAIN

JUISL PEITBCOB;

® Macca pesnbea 10 40-50 kr/m;
® OeCCTHIKOBOI yTh;

® IIYTEBBIC MALIMHBI

JULSL PEMOHTA Iy TH

© BJIEKTPOBO3HI;
® TEIJIOBO3EI;

® [IHEBMATHYECKUE TOPMO3a;
® ABTOCIIETIKA;

. qumpéxoane BaroHsbI;

® ClIeNMAIN3alKs BATOHOB;
® cKOpOCTh 110 ~200 KM/4

© aBTOOJIOKMPOBKA;

® cBeTO(hOPEI;

® PaJInoCBs3b;

® [IEHTPaIN30BaHHOE
YIPaBJICHHE CTPETKAMU

U CUrHANamu;

® qucreTyepusanus y4acTKOB;
® COPTHPOBOYHBIE TOPKH

Mesxy 3-i 1 4-1 MPOMBILITIEHHBIMH peBoMonUsIMH (pumMepHo 1960-2010 rozasr)

® [IOBBINICHAE H3HOCOCTOHKOCTH
PeIbCOB;

© mIHQOBKa PENbCOB;

© MEKPEMOHTHBIH pecypc

0 1 mupz T;

® 5KeJ1e300€TOHHBIE LINAITBI;

® (OECKOHEUHBIE) PEIbCOBBIC
TUIETH;

® [UNIMTOYHOE, MOHOJIMTHOE
OCHOBaHHE ITyTH;

® aBTOMAaTU3alUsl TUarHOCTUKH,
® MOCTOBBIC U TOHHECJIBHBIC
HepeXoJibl Yepe3 MOPCKHE
TIPOJIUBBI;

. MaHII/IHPI3Plp0BaHHBIﬁ PEMOHT
Iy TH

® MEKTOCYIapCTBCHHBIC
HHOOPMALIMOHHbBIE CHCTEMbI

C CANHBIMUA Gazamu JIaHHBIX

® MEX/TyHapOJIHbIC
TPAHCHIOPTHBIE KOPHIOPHI;

® MMPOBasi KOHTEHHEPHAs CETh;
o CIIeHaIN3HPOBAHHBIC
MaccaKHPCKUE U rPY30BbIe
JIMHAA

o iuHUHK U cetH (SnoHus,
Espomna, Kurait) co ckopocTbio
110 ~300-350 xm/4;

® ACHHXPOHHBIN PUBOJL;

® HJIEKTPO-IHEBMATHYECKUE

® JIUCIIETYCPCKUE LICHTPBI
YIOPAaBICHUSA ABUKEHUEM
T0€37J0B Ha MOJUTOHAX
110 56 ThIC. KM;

® OIITOBOJIOKOHHAS CBSI3b;

TOPMO3a; ® Hagaso NH(pPOBH3AINH;
© nIyOOKas CIIelHaIn3aus © aBTOMATH3AIMS
BAaroHOB COPTUPOBOYHBIX TOPOK,

TapauleNbHBIH POCITyCK
COCTaBOB

TIporuo3 nocie 4-it mpombIUIeHHO# peBorormu (mpumepro 2010-2035 rozpr)

® HCIIONb30BaHUe Gosee JIErkux
¥ M3HOCOCTOMKHX HOBBIX
MarepraoB JUIs PesIbCOB;

® JIOBEJICHHE MEKPEMOHTHOTO
pecypca 10 2,5 MIpa T;

 jajbHeiiIee pa3sBUTHE
MEKIYHAPOAHBIX
TPaHCIIOPTHBIX KOPHIOPOB;

® paclIpeHne
KOHTeHHepH3aluy nepeBo30K

Tpy30B; © HOBbIE Oe30asutacTHbIC
© MUpOBasi HHQOPMALINOHHAS | KOHCTPYKLIUH ITyTH;
CeTh; ® QBTOMATH3UPOBAHHBIC

® ITyOOKast KOOTIepaIus
PabOThI TOCYAaPCTBEHHBIX
Y YaCTHBIX XKEJIE3HBIX 10pOT

KOMIIJIEKCBI JUISl CONCPIKaHUS
U PEMOHTA Iy TH

©® HCIIOJIb30BAHME HOBBIX BH/I0B
TOIZIMBA HA JIOKOMOTHUBAX
(Bomopox 1 1p.);

® LIHPOKOE HCIIONb30BAHNE
CHCTEM aBTOBEICHHS TOE3/10B;

® LIHPOKOE BHEAPEHHE
MHTEIIEKTyaTbHBIX Pa0oUnx
mect (UPM) nexypHo-
JIUCIIETYEPCKOTO AlIapara;

® UHTEPBAJIBHOEC

® yryOlIeHNe CIeIUaH3alinn GecceroopHOE
BaroHHOTO NapKa; peryjupoBaHHe ABUKEHUs
® aBTOpACIIETKa OE3/10B;

® 3HAYMTEILHOE YBEIHYCHUE
KOJIMYECTBA YKPYITHEHHBIX
JIUCTIETYEPCKUX LIEHTPOB

BHCI[peHI/Ie CHUCTEM KOHTPOJIA U AUAarHOCTUKU TEXHUYECKUX CPEICTB KEJIE3HBIX NOPOT,
00ecreunBaroIIre T0CTIKEHNS «aOCOMOTHOW O6E30IaCHOCTH IBHKCHHUSI TI0C3/I0B.

CTHIKCHHsI HayKH, TO cepa MCIOIb30BaHUS
JKEJIe3HOJOPO)KHOTO TPAHCIIOPTA HE TOJIBKO CO-
XpaHUTCSA, HO U pacIIUpUTCSA. DTO AOKa3allH,
HaIpuMep, CHeIUaIu3upPOBaHHbIE MacCaXXUp-
CKHE BBICOKOCKOPOCTHBIE KEJIE3HOIO0POKHbIE
Maructpanu —BCM [16; 17]. IIpu ckopocTsix 10
300—400 km/4 Ha paccTosHusIX 10 1000 kM U 1a-
ke Ooliee BpeMs B ITyTH MEXK/Y LIEHTPaMH KpyTI-
HBIX TOPOJOB MpH ucnonb3oBaHuu BCM 3aHu-
MaeT MEHbIIIE BpEMEHH, 4eM IIPH UCTIONb30BaHUHI
aBuaTpaHcnopra. VI nelcTBUTENbHO TaMm, Ie

Mwup TpaHcnopTa. 2022

noctpoenbl BCM, a ux cerogs B mupe 0osee
59 ThIC. KM,® macCaXUpbl MacCoOBO MEPEXOMISAT
C aBHALIMOHHOT'O ¥ aBTOMOOHMIILHOT'O TPAHCIIOpTa
Ha KEJIC3HOJOPOXKHBIH, MOTOMY YTO CKOPOCTh
U KOM(OPT MOE3KHU BBIIIE.

Tak u ¢ 4eTBEPTOI NPOMBIIITICHHON PEBOJTIO-
uueit. Eciu OyayT ocBauBarhes € TOCTHKCHUS,

8 International Union of Railways. High-Speed Rail Atlas.
4% Edition: August 2022, P. 16. [DnekrponHblil pecypc]:
https://uic.org/IMG/pdf/uic-atlas-high-speed-2022.pdf.
Jocryn 06.11.2022.
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TO HOSIBSITCS] U HOBBIE BO3MOKHOCTH PACILIUPEHUS
cepsl UCTIONB30BaHUS JKEJIE3HBIX JTopor. Ecnn
K€ Ha APYTHX BUJAaX TPaHCIIOpTa yHIYT BIEpEN
B OCBOEHUH €€ NOCTHKEHUH, TO PONIb KEIE3HO-
JIOPOXKHOTO TPAHCIIOPTA MOXKET CHUZUTHCS.

Hauapmiasica yeTBEépTas NpOMBIILUIEHHAS
PEBOJIIOLUS OTKPHIBAET HOBBIE NEPCIEKTUBBI
U CTAaBUT NPUHIMIMAIBHO HOBBIE 3a1adu
nepen oTpaciieBoi Haykoil. [TosiBnsiercs mu-
poKoe moje AESITEAbHOCTH OIS MOJOJBIX
uccienosareneil. Yxe B Ommkaiimee BpeMs
CIeAyeT 0’)KMIAaTh HOBBIX HEOXKUJAHHBIX H30-
OpeTeHui, TEXHOJIOT U, CUCTEM yIIPaBIEHUSI.
3agaua oTpacieBOM HayKH — HE OTCTAaTh
U CUCTEMHO BKJIIOUUTHCS B pELIEHUE KPYITHOI
1po06IeMBbl pa3pabOTKH KOHKPETHBIX PeIICHUH
110 HCIIOJNB30BAHUIO (YH/IAMEHTAIBHBIX J0-
CTHXKE€HHUH 4eTBEPTON NPOMBIIIIEHHON PEeBO-
JIIOIUU Ha KEJIE3HOJOPOKHOM TPAHCIOPTE.
IIpu 3TOM HCHOJIB30BaHUE PE3YNbTATOB BbI-
MIOJIHEHHOT'O HCCIIE0BAHMS MOXKET I103BOIUTh
KOHKPETU3UPOBATh HANPABICHUS MEpPCHEK-
THUBHBIX HMCCIIEJIOBaHUI B 00IaCTH TEXHUKO-
TEXHOJOTUUYECKOT0 Pa3BUTHUS JKEIE3HOLOPOK-
HOTO TpaHCHOPTA.
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[onyyeHne HU3KO3aCTbLIBAOLIErO AU3ENLHOrO
TONNMBa ANA HagéXHON PAbOThbI TEXHUKM
B panoHax KpaiHero CeBepa u ApKTHKu

Enuzaseta UOBJIEBA Muxaun NNEBEJIEB

4 3 umen@bk.ru.

AHHOTALINA

B Pecnybnuke Caxa (SIKymusi) hyHKUUOHUPYem MHOXecmeo
aBMmo3UMHUK08 0151 Nepesosku npod0soLCMeUs U mogapos
nepeoll Heobxodumocmu. Kak npasuro, no makum dopozam €30sm
asmomobunu, pabomarowjue Ha OusesnbHoM dsueamene. Hecmo-
mps Ha mpydHocmu 8 akcnyamayuu Ou3ensHOU MexXHUKU npu
aKempemasnbHO HU3KUX memnepamypax, dusenbHass mexHuka
HaMHO020 MOWHee U IKOHOMUYHee beH3uHogol. [Mpobremsi ¢ 3a-
nyckom u pabomoli duaesbHo20 dguzamers Ces3aHb| ¢ HUSKOMeM-
nepamypHbIMu cgolicmeamu Qu3enbHo20 monsnusa. [Ipoyecc
nepepabomku Hegpmu 01 co30aHusi 3UMHe20 copma OU3EsTbHO20
monnuea conpogoxdaemcs 6obWUMU 3ampamamu U CIoXHOU
mexHonoaueli, nomoMy 4mo Heobxodumo ydanums napachuHoes e
y2neeaodopolb!.

Moamomy ce200Hs akmyanbHO NPou3eodcmeo 3UMHUX
copmog Qu3enibHo20 monsuea hymém KomnayHOuposaHus de-
npeccopHol npucadku u nemHe2o copma monnusa. [pu ucnoss-
308aHUU npucadok 803HUKam npobnembi ¢ 8bI60POM UX KOH-

Hapexaa ®UNUNMNOBA

Enuzasema Jlonzunosna Hoenesa ', Muxaun Ilemposuu Jlebeoes *, Haoexcoa Anamonsvesna @ununnosa 3

* Cegepo-Bocmounwiii hedepanvhoiii ynusepcumem umenu M. K. Ammocosa, SAxymck, Poccust.
2 SAxymexui nayunoii yenmp Cubupckozo omoenenus Poccutickoti akademuu nayx, Axymck, Poccusi.
3 Mockogckuii agmomobuibHO-00pOAICHBII 20CYOapPCMBEHHbI MexHuYecKull ynugepcumen, Mockea, Poccus.

yeHmpayuu. Te npedesibl, kKomopble pekomMeHOyem npou3sodu-
merb, 8 peanbHOl XU3HU Nokasblealom ompuyamenbHbil pe-
3ynbmam.

B Skymuu omeymemeyem WupoKuLi Chekmp makux npucadok,
noamomy asmopbi 0cmaHos8unu c8ol 8b160p 05151 nposedeHust
akcnepumeHmos npucadkax Dewaxol, komopbie ymeHbwarom om-
TI0KeHUsT npu nepeso3ke monnusa. B xode usyyeHus eo3delicmeust
npucadku Dewaxol, 8 cocmase komopoli 6biu amudsl U UMUdk!
MOHO- U OukapbOHO8bIX Kucrom, Ha 0u3enlbHoe monnuso bbuto
PaccMOMPEHO, Kak npu pasuyHbIX KOHUeHmpayusx npucadku
U memnepamype Haegpesa monsnusa CHUXaemcs memnepamypa
NOMYMHEHUS U yry4wiaemcsi ceOUMeHMayLoHHas ycmoUyugocb.
Memod HaumeHbLUX K8adpamog No38OIILIT ONUCaMb ONMUMAITBHYHO
KoHUeHmpayuto denpeccopHoll npucadku. B pesynbmame uccrie-
008aHUA BbIICHUIOCh, YMO Haumy4wel ceduMeHmayuoHHoU
yemotqugocmbIo 0biadaem monsiueo ¢ 8bICOKUM coOepxaHuem
denpeccopHo-0ucnepaupytowieli npucadku.

Knoueenle cnoga: asmomobusbHbIli mpaHecnopm, dgueamesnb Qu3esbHbIl, 3uMHee Ou3enbHOe Mmonnueo, 0enpeccopHo-
ducnepaupyrowiue npucadku, memnepamypa NOMymHeHusi, ceOUMeHmayUuoHHash ycmolyugocme.
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BBEOEHUE

Pecnybmmka Caxa (SIkyTust) pacmonoxxeHa Ha
orpomuoi Tepputopru CeBepo-Bocroka Poccwii-
ckoil deneparyyu. MHorue Hacen€HHbIE ITYHKTHI
HaxonsTcs B paiione Kpaitaero Cesepa. Ciioxnas
TPaHCHOPTHO-JIOTHCTUYECKAsT CHCTEMa PErHoHa
TIPEIIIONAaraeT JOCTaBKy >KI3HEHHO HEOOXOANMBIX
TPy30B M TOBapoOB IMEPBOIl HEOOXOAMMOCTH Jie-
TOM — PEYHBIM TPAHCIIOPTOM B NEPHO]] HABUTa-
1IN, A 3UMOM — 110 aBTO3UMHHKAM.

Bonpmme rpy3oBsie aBTOMOOWIIH, CIEIIH-
albpHas JOPOXHO-CTPOUTEIbHAs TEXHUKA
CHAOXXCHBI JIBUTATEJIEM BHYTPEHHETO Cropa-
HHUdA, pabOTalOMKUM Ha JU3EIBHOM TOILINBE,
1 IMEHHO N3EIbHYIO0 TEXHUKY 3KCITyaTHPy-
0T B paiionax Kpaitnero Cesepa mo 6e31mopo-
JKbIO B CHJTy €€ MOLIHOM U JIETKO yIpaBisieMOn
Tsar| [1].

Vcnonp30Banne HEKAYECTBEHHOTO TN3EITb-
HOTO TOTUTMBA BIUSET HAa pab0OTOCTIOCOOHOCTH
texHuku Ha CeBepe. Hanmpumep, HeynoBieTBo-
PUTENBHOE Kad4eCTBO TOIIMBA 3aTPYRHSACT
paboTy TOMIMBHOTO HACOCa BBICOKOTO JaBiIe-
HUS, @ TAK)KE CYIIECTBEHHO MOBBIIIAET PACXO/
tormBa. [ToaToMy BO3HMKAET 3a/1a9a yTydIie-
HUS SKCIUTYaTallMOHHBIX KAYECTB AN3EIBbHOTO
TOTUTMBA B XOJIOJHBIN TIEpHO BpeMeHH [2].

3amyck IM3EIBHOTO JBUTATENS 3UMOHU
OCIIOXKHSIETCS OTPUIIATEIIEHBIMU TEMIIEpaTypa-
MU, KOTOPBIE BIHSIOT Ha 3aCTHIBAHNE U TIOMYT-
Henue tornuBa [3]. HuskoTremmepaTrypHbIe
CBOWCTBA IM3EIBHOTO TOIUIMBA XapaKTEPU3Yy-
10TCsI 00pa30BaHMEM M POCTOM KPHCTAJIOB
H-mapaduna, gto Bauser Ha paboTy QUiIb-
TPYIOIIUX 3JIEMEHTOB, TOILIMBHOTO IMPOBOAA

1 ToruIMBHOTO Oaka. Kak nokaspiBaeT MUpOBO
OIIBIT, CAMBIM 3KOHOMHUYECKH 1[eJIeCO00pa3HbIM
U MEHEee YJHEPTOEMKUM SBIISIETCS] IPUMEHEHHE
JIEIPECCOPHBIX MPHUCAJIOK, HCIOIb30BAHHE
KOTOPBIX OTOOpakeHO B paboTax aBTOPOB
[4-15].

CaMbIM Ba>KHBIM MOMEHTOM B HCIOJIb30Ba-
HHUM MPHUCANOK SBISETCS ONpEAeIeHHE HX
ONTHMaJbHOU KOHLEHTPALINH.

L]envio nccienoBaHus, pe3ynbTaThl KOTO-
pPOTO M3IIOKEHBI B CTAThE, SIBISIIOCH ONpe/e-
JICHHE ONTHMaJbHOW KOHLEHTPALUHU Jelpec-
copHOif mpucanku. B kadecTBe mpumepa
MPUCAJIKK, YMEHBIIAIONMEH OTIOKEHUS IPU
MepPEeBO3KE TOILIMBA B IIUCTEPHAX ObLia BEIOpa-
Ha npucanka Dewaxol 7801.

PE3YINbTATbI
MarepuaJjbl 1 METOT0JIOTHSI

B cocraB mpucaaku Dewaxol 7801 Bxomsr
COMOJIMMEPBI ¥ IOBEPXHOCTHO-aKTHBHBIE BEllle-
crBa (ITAB). Konuenrparmu npucaaku Dewaxol
7801 st uccaenoBaHust ObUIM B3STHI B CIEIYIO-
mem ooséme: 0,05 % macc., 0,1 % macc., 0,2 %
Macc. TexXHONorust KoMIayHAUPOBAHHS TIPUCAIKA
C TOIUIMBOM ObLIa CJIEIYIOIIEH: TOIIMBO Harpe-
Bajiock 110 40°, 50°, 60°C, mpucanka go 30°C,
KOMITOHEHTHI CMEIIIUBAINCh B MEUKCEPE C Yallei.

Bcero 0b110 3aroToBNIEHO NEBATH 00Pa3LOB:

* O6pazen; Ne 1. KoHueHTpamust npucaaku
0,05 % macc., remneparypa AT 40°C.

* O6pazen; Ne 2. KoHueHTpamust Mpucajku
0,1 % wmacc., remneparypa AT 40°C.

* O6pazen; Ne 3. KoHueHTpaius Mpucaaku
0,2 % wmacc., remneparypa AT 40°C.

Taoauna 1

TemnepaTypa noMyTHeHHS AM3€JbHOI0 TOIJIMBA C AeNPecCOPHO-ANCIeprupyoueii
npucaakoii Dewaxol 7801 npu Temneparypax Harpesa tonusa ao 40°C, 50°C, 60°C
[BBIMOJIHEHO aBTOpamMH |

Temmeparypa moMmyTHeHHs TOILIHBA,’C

KonnenTparus npucaaks, % macc. 40°C

50°C 60°C
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Puc. 1. [paghuk KoppensiyuoHHOU 3a8UCUMOCMU memnepamypb!
nomymHeHusi om koHyeHmpayuu 4/ Dewaxol 7801
o6pa3yoe 1, 2 u 3 [ebInoHeHO asmopamu].

* O6pazen; Ne 4. KoHneHTpamus npucaaku
0,05 % wmacc., Temneparypa JT 50°C.

* O6pazen; Ne 5. KonneHnrpamus mpucaaku
0,1 % macc., remneparypa AT 50°C.

* O6pazerr Ne 6. KoHmeHTpamnus mnpucagka
0,2 % macc., remneparypa AT 50°C.

* O6pazenr Ne 7. KoHmeHTpamnus mnpucagku
0,05 % macc., remneparypa JT 60°C.

* O6pazen Ne 8. KoHmeHTpamms mnpucagku
0,1 % macc., remmeparypa AT 60°C

» O6pazen Ne 9. KoHmeHTpamus mnpucagku
0,2 % macc., remmeparypa AT 60°C.

CeanMeHTANIO U3MEPSUTN IO METOLy IOJI-
TOBPEMEHHOTO OIPEAEICHUS] CEIUMEHTAIMOH-
HOHM YCTOWYUBOCTH.

OnpITHASI YACTh HCCIETOBAHUS

JIs1 OMBITHOM YaCTH MCCIIETOBAHUS OBIIO
B34TO JICTHEE NHU3EIHbHOE TOILUIMBO, KOTOpOE
coctosuto u3 25 % mapapuHOBHIX, 50 % Had-
TEHOBBIX, 15 % apoMaTHYECKHUX YIIEPOIOB.

Wrorn ucupiTaHuii mpod TU3eIHHOTO TOT-
nuBa ¢ Il Dewaxol 7801 mpuBeaeHsl
B Tabm. 1.

I'paduku 1-3 moka3wpIBaIOT, 9YTO MAaKCH-
MaIbHEIH TeTpecCcopHBIN AP PEKT TeMIepaTy-
psI momyTHEHUs focturaercs mpu 0,1 % macc.
JAIT Dewaxol 7801 B nu3enbHOM TOIUIWBE,
MpUYEM HHTEPECHO, YTO TaKasi peaKIlus BO3-
HHKaeT BO BCEX HarpeThx obOpasmax. Ho oco-
OCHHO IMMOHU3MIIACH TEMIIEPATypa IIOMYTHEHHS
IIpU HarpeBe AU3eIbHOTOo ToIumBa 10 60°C.

IIpu onpeneneHun ceIUMEHTALMOHHOMN
YCTOWYMBOCTH NPHU MIUTEIBHOM XpaHCHUU
00pa3IIbl TOIUIHBA C KOHIIEHTpauel IprCcaaKu
B 0,05 % macc. u 0,1 % Macc. moka3anu pac-
cinoeHue tominusa. [Ipuuém Temneparypa Ha-
rpeBa TOIUIMBA HA yCTOWYHUBOCTH HE BIHsIIA.
CaMyro Tydnryo CeIMMEeHTAInOHHYIO YCTOM-
YUBOCTPH TOKa3alil 00pa3Ilbl TOIIMBA C KOH-
neHTpanuei npucangku ¢ 0,2 % macc.

®  Mwup TpaHcnopTa. 2022

e

e

°

°

Konuenrpauus
npucaaku, %

°

-9 -10 -7
Temmneparypa nomyTHenus, °C

Puc. 2. ['paghuk KoppensiyUOHHOU 3a8UcUMOCMU memnepamypbI
nomymHxeHusi om koHyeHmpayuu [/ Dewaxol 7801
o6pa3yoe 4, 5 u 6 [ebinonHeHo asmopamu].

OBCYXOEHUE

HccnenoBanus mokas3aiu, UTO IPU YBEJIH-
YEeHUHU KOHLEHTPAIUU NPHUCAJIKH, YIy4llIaeT-
Csl CeAMMEHTAIMOHHAsI yCTOWYUBOCTD. [1pu-
YHHa TaKOTO MOBEACHUS 3aKJII0YAETCS B TOM,
4YTO AMcrepraTop mo3Bosser H-nmapadunam
HaXO/JMTHCS BO B3BEIIEHHOM COCTOSIHHH.

Bo Bpems mccienoBaHus nMpocMarpuBa-
jJach 3aKOHOMEPHOCTh: NMPU YBEIUUYEHUU
TeMIlepaTyphl HarpeBa TOMINBa, MaKCUMalb-
HO CHHJKallach TeMIlepaTypa MOMYTHEHUS.
OOBSCHUTH TaKOE MOBEACHHE, MOXKHO IPHH-
LUIIOM JeHcTBUA Hmpucaaku. Moiekyna ge-
npeccopa BOCHPEHSATCTBYET B COJNMIKEHUH,
KpPUCTANINU3allUl U yBEIUYEHUU Pa3MepoB
H-napadunos [6]. B mogorperom Toriuse
napaguHbI MTOJIHOCTHIO PACTBOPHIINCH U TI0-
9TOMY MOJYYMIN MaKCUMaJIBHBIHN Jlerpeccop-
HBIH 3P PeKT.

Takke 3TO MOXXHO OOBSCHUTH TE€M, 4TO
BBICOKAs MJIOTHOCTH UM BSI3KOCTh AEHpeccop-
HO-AUCHEPrUpyOIIei NpUcaaku B XOPOIIO
MPOTPETOM TOIJIMBE CHU3UIACH, HECMOTPS Ha
TO, YTO W mpucaaka Obuta Harpera g0 30°C,
U BCIEACTBHE YEro, MOJyUUIH XOpOIlee KOM-
MayHIMPOBAaHHE MPUCAJKH C TOIIITUBOM.

ITosToMy MakCHMalbHO CHMU3UJIACh TEM-
neparypa MOMYTHEHHUs NpPU TeMIlepaType
HarpeBa toruiuBa 60°C, korma mapaguHsb
MaKCHMaJIbHO OBIJIM PaCTBOPEHEI.

Mornexkyna qucnepraropa CoAepKuT JIHH-
HYI0 YTJIEBOAOPOAHYIO (QYHKIMOHAIbHYIO
rpynmy, KoTopas Ha MOBEPXHOCTH TOJBKO
MOSIBUBIIUXCS KPUCTAJUIOB 00pa3yeT aJeKT-
pUYECKHI 3apsij, BIIOCIECICTBUH 3TH MOJIEKY-
JIBl OTTAJKUBAIOTCS APYT OT Apyra.

BblBOAbI

HVcxonst U3 BBILIEH3IIOKEHHOTO, MOXKHO 3a-
KIIIOYMTh, YTO MaKCHMAaJIbHBIN JI€NPECCOPHBIN
addexT gocTuraercs npu TemIieparype Harpesa
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Puc. 3. [paghuk KoppensiyuoHHOU 3agucuMocmu memnepamypbl nomymHeHusi om koHyeHmpayuu 4L Dewaxol 7801 o6pa3yoe 7, 8 u 9
[ebInonHeHo asmopamu].
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Buranuit ATAMUH

AHHOTALNA

B cmambe paccmampusalomcs npednioXeHust N0 NPUMeHe-
HUK HO8020 CnOCOba KOHMPOIIS 38 COCMOSHUEM b6ecCmbIK08020
nymu.

OcHO8HbIMU (hakmopamu, OKasblgaouwumu Haubonbuee
8/uAHUE Ha COCMOsHUE 6eCCMbIK08020 NymMu, ABMSIOMCA y2OoH
penbcosbIx nnemel u cocmMosHUe 6eccmbIKogo20 Nymu 8 niaxe.
[laHHas epynna hakmopos onucsigaem memnepamypHo-
HanpsxéHHbIl Xxapakmep pabomsi 6eccmbiko8020 nymu. B kaye-
cmee hakmopos, onpedensaowux ydepxusarnuue cgolicmsa,
OUeHUBaMCsA COCMOsIHUE PenbCosbIX ckpenneHul, WupUHb!
nney4a 6annacmHol npusMbl, Hanuyue OmpACEHHbIX U Henoobu-
MbIX Wnas U 3an0AHAEMOCMb WNaMbHbIX AUUKOS.

CoB0oKyNHOCMb yKa3aHHbIX hakmopos daém 803MOXHOCML
8bISI8/AMb KOMNIEKCHBIU KO3(hhuyueHm, no3sonsouuli ¢ 8bIco-
Koli cmeneHbio 00CMO8EPHOCMU OUgHUBaMb NPe0oMKa3Hoe co-
cmosiHue 6eccmbIk08020 Nymu — puck nomepu yemodyusocmu
beccmbIK08020 Nymu, CmeneHs 0nacHoOCMU HapywieHust 6esonac-
Hocmu d8uxeHus n0e3008.

C yerblo oueHKU cocmosiHUs beccmeIKogo20 nymu u cmene-
HU e20 yxydweHus, 8 pabome npedcmasneHb! OUEHOYHbIe Kpu-
mepuu. OHU N0380SIOM NOITY4UMb KOMNAEKCHOE NpedcmasneHue

Mup Tparcriopta. 2022. T. 20. Ne 6 (103). C. 18-26

[lononHuTenbHbIE KPUTEPUN M3MEHEHNS KPUBU3HB
W TeMnepaTypbl PenbCOBbIX NIeTeN NPK KOHTpone
3a NPeA0TKa3HbIM COCTOSIHUEM OECCTLIKOBOrO NyTH B NilaHe

Bumanuit Bhaoumuposuy Amanun
Camapckuii eocyoapcmeennblii ynusepcumem nymeti cooowenus (Caml VIIC),

0 cocmosHuU 16020 yyacmka 6eccmbIKo8020 Nymu Ha 0CHOge
pesynbmamos e20 nposepku AuazHocmuyeckumu cpedcmeamu
u ¢ghopmupogamb nepeyeHb pekomeHOayuli 0ns ycmpaHeHus
8bIABMEHHbIX HapyWeHUU.

Bmecme ¢ mem 8 pabome 8bideneHbl Hedocmamku Cywe-
cmeyroweli MemoAUKU OUEHKU COCMOsIHUS 6eCCMbIK08020 nNymu
8 NnaHe, KOMopas 0CHO8aHa Ha aHaslu3e U3MEHeHUS KpUBU3HbI
penbcosbix nnemell 8 nnaHe 80 epemeHu. [1posedéHHbIl asmo-
POM pempocneKkmueHbIl aHasu3, nokasbigaem, Ymo umeomces
CIly4au peskozo U3MEHeHUs cOCmosiHUA 6eccmbikogo2o nymu
8 nnaHe, KOMopbIe 8 HaCMoAWUL MOMEHM He y4uUmbIsamcs
cywecmeyrowumu kpumepusmu oueHku. C Uenbio NosbILeHUs
8bII6/IAEMOCMU MaKuxX y4yacmkoe 6eccmbikogo2o nymu nped-
nazaemcs 8 CywecmeayroweM anzopumme ucnosb3ogame 00-
NOTHUMenbHbIe KPUMEPUU OUEHKU, C8A3aHHbIe C USMEHEHUSMU
KDUBU3HbI PefibcosbIX nnemeli u memnepamypbl penbcos, no-
380/15I0WUE C8OEBPEMEHHO ONpedensimb Mecma peskoao uame-
HEHUsI COCMOSHUSA 8 NiaHe.

B nocnedyrouux uccnedosaHusix mpebyemcs ycmaHosums
83aUMOCB53b MeMnepamypb! PENbCO8 C MECMaMU Pe3K020 U3Me-
HeHUsi cocmosiHUS 6eCCmbIK08020 Nymu 8 nnaHe.

Knroyesble cnoga: xenesHodopoxHbili mpaHcnopm, beccmbikogoli nymb, npedomkasHoe cocmosHue, kpususHa, KAIC BIl,
memnepamypHbIe HaNPSKEHUSI, Mampuya PaHXUPoBaHusi, KOahuyueHm.

DOI: https://doi.org/10.30932/1992-3252-2022-20-6-3.
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BBEOEHUE

B MupoBOil mpakTHKE 3KCITyaTaluu Ke-
JIE3HBIX JIOPOT KOHCTPYKIHS OECCTHIKOBOTO
MyTH CYUTACTCS OAHON M3 NMEPETOBBIX KOH-
CTPYKIUH BEPXHETO CTPOCHHUS IYyTH, UTO
TTOATBEPXKAAETCS HApaOOTaHHBIM OTIBITOM H €¢
JOCTOMHCTBAMH. B CyIIecTByIOmMMX peanmusax
OHAa MOXET paboTaTh MPAKTUYECKH B JIOOBIX
SKCTMIyaTalMOHHBIX U NMPUPOJHO-KINMA-
THYECKUX YCIOBHX .

JlaHHBIE TpEUMyIIECTBA KOHCTPYKIUH Oec-
CTBIKOBOTO ITyTH MO3BOJIHIHN 00ECTICINTh TTOCTO-
STHHBI POCT MOJIMTOHA YKJIAIKU PEITbCOBBIX
MIJIETEN IO CPaBHEHHUIO CO 3BEHbEBOI KOHCTPYK-
uveil nytu. Pacmmpenue noiaurona ykiaaku
0ECCTBIKOBOTO IyTH CBA3aHO C OCYIIECTBICHUEM
CIIEYIONHX 3a/1a9 %

* COBEpUICHCTBOBAHHE YCIOBUH pabOTHI
KEJIE3HOJOPOKHOTO MYyTH M MOABIXKHOTO CO-
CTaBa;

* TOBBIICHNE IKCIUTYaTal[MOHHOTO pecypca
KOHCTPYKIHH KEIE3HOAOPOXKHOTO IyTH U yCH-
JIeHne HaI&KHOCTH e€ padoTHI;

* YITydIIEHHE TEXHUKO-3KOHOMHUYECKHX I10-
Kazarenei paboThI KeIE3HOIOPOKHOTO My TH;

* o0ecTieyeHHE MITaBHOCTH X0/ TIOJIBIKHOTO
COCTaBa;

* YMCHBIIEHHE KOJMWYECTBA YZAapHO-
JVUHAMUYECKUX 30H, YTO CIIOCOOCTBYET yITydIIie-
HUIO PabOTHI CHCTEM aBTOMAaTHYECKOM IIEHTpa-
TMU3AIIH ¥ OIIOKUPOBKH.

Ha cerogusimuuil neHbp nNpoTsSKEHHOCTD
YIOKEHHOTO OeCCTHIKOBOTO IMyTH B Poccuu co-
crasisieT boiee 75 % ot 00O1IEH MIMHBI IaBHBIX
myTeit. JlaHHBIA (aKT TOBOPUT O TOM, UTO TIpaK-
truecku Bes ceTb OAO «PXK]» mepemuia Ha
9KCILTyaTanuio JaHHOW KOHCTPYKIIUH.

MHor#e nocTynaTsl ¥ OMyIICHNUS, KOTOpbIE
OBLTH TIPUHATHI eIIE CO BPEMEH ITepBOH YKITAIKH
1 HadaJIbHOH SKCILTyaTallny OECCTHIKOBOTO ITyTH,
HCTIONB3YIOTCS U B HacTosee Bpems. Kak mpa-
BWJIO, JaHHBIC IPHHIMIIB 0a3UPOBAIIICH HA HE-
OOITBIIIOM OTIBITE WCIIONB30BAHMS OECCTHIKOBOTO

! IHCTpYKLHS IO YCTPOMCTBY, YKIIAKE, CONCPKAHHIO H pe-
MOHTY O€CCTBIKOBOIO IyTH, YTBEPXKACHA PACIOPsHKEHHEM
OAO «PX]I» ot 14 nexadps 2016 . Ne 2544/p. [Dnexrpon-
Hbli pecypc]: https:/tgarantproekt.ru/Documents/2544p%20
Nuctpykuusn%20m0%20yctpoiictBy%2C%20yknan-
ke%2C%20conepxannto%20u%20pemMonTy%206eccThI-
kxoBoro%20mytu.doc. Joctym 27.12.2022.

2 Crparerust Hay4HO-TEXHUYECKOTO PA3BUTHsI XOJJHHIA
«PX» Ha mepuon no 2025 roga u Ha NEPCHEKTHBY 10
2030 ronma (bemas xHUra), yTBEpXKICHA PACTIOPSIKCHUEM
OAO «PXI» ot 17 anpest 2018 . Ne 769/p. [ DneKTpOHHBIIH
pecypce]: http://cipi.samgtu.ru/sites/cipi.samgtu.ru/files/
belaya_kniga.pdf. Joctym 27.12.2022.
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MyTH, & TAK)KE Ha HEJOCTATOYHBIX CBEICHHSIX
Y YCTapeBIIUX MOIXO0JaX, CBSI3aHHBIX C €r0 TeX-
HUYECKUM 00cyxuBanueM. OIUH U3 IJIaBHBIX
HEIOCTATKOB, MPUCYIIUX COACPIKAHUIO OSCCThI-
KOBOTO ITyTH, TIPOSIBIIAETCS B YACTH JMATHOCTUKU
ero (akTHYECKOTO COCTOsiHUS. B pesynbrare
9TOTO HE B TMOJIHOM MEpe YUUTHIBAIOTCS BCE OCO-
OCHHOCTH JaHHOH KOHCTPYKIIUH, OCOOCHHO CBsI-
3aHHBIE C TEMIIEPATyPHBIM PEKUMOM.

Kak u3BecTHO, Ipy H3MEHEHHUHU TEMIICPATYPhI
PENbCOBBIX TUIETEN B MpoIlecce KCIUTyaTaluy,
MTOMHMO OTKAa30B, TPUIMHON KOTOPBIX SIBJISTFOTCS
COCTOSIHUE TEOMETPHHU PETTLCOBOM KOJIEH, & TAKKE
oOpasyrormuecs 1eQeKThl B 37IEMEHTaX BEPXHETO
CTPOEHMSI ITyTH, €CTh OTKa3bl, KOTOPbIE BO3HUKA-
IOT TI0 TIPUYMHE HEKaueCTBEHHOTO COJIEPYKAHUS
U TUarHOCTUPOBAHUS COCTOSHUS OSCCTHIKOBOIO
mytd. [IpuMepsl TaKuX OTKA30B IMPEACTABICHBI
HIDKE: «BBIOPOC MyTH», «YTOH B IUIAHEY», «CIBHUT
IyTH» — TAKHE OTKA3bl, KaK MPABIJIO, KJIaCCH(H-
LIUPYIOTCSl KaK OINAacHbIe U CBSA3AaHBI C MOTEpei
YCTOHUMBOCTH PENbCOIINaIbHOM pemeTku. Kpo-
M€ TOTO, MOTYT IOSIBJIATHCS M OTKa3bl, KOTOPHIE
CBs3aHBI ¢ 00pa3oBaHUEM IC(DEKTOB PEIBLCOB —
«HU3JIOM PETBCOBOM TUIETHY.

B cBs13u ¢ 3THM, Yenbio TaHHOW PabOTHI SIB-
JseTcsl pa3paboTKa M COBEPIICHCTBOBAHUE
croco0a orpeeeHus COCTOSHUS OSCCTHIKOBO-
ro nmytd. Cpeid OCHOBHBIX Memo0do8 UCCIe0-
BaHUSI HCIIOJIBb3YIOTCS METOIbI CPABHEHHUS, TIPS~
MBIX U3MEPCHUH, HAOTIOICHUS.

PE3YNbTATbI
Hcropusi pa3BuTHS C1IOCO0OB ONpeesieHUust
YCTOHYMBOCTH 6eCCTHIKOBOIO MYTH

[TpoBenéHHbII aHAIU3 TOKA3bIBACT, YTO Ha-
YaJIbHbIE CIIOCOOBI OIPEJIENICHUs YCTOHYMBOCTH
0eCCTHIKOBOTO ITyTH MOBIITUCH emié B XIX Beke.
Ha tor MOMeHT Bce pa3zpadaTbiBaeMble CrioCOObI
ObUIM HarpaBJIeHbl HA UCCIECIOBAaHHUE OIpe/e-
JEHHOTO Tara paboThl KOHCTPYKIMH, OOJIbIIHH-
CTBO M3 HUX ITPOBOIWIINCH OIBITHBIM MY TEM.

OTnpaBHON TOYKOM TEOPETUYECKUX HCCIIe-
JIOBaHUH YCTOWYMBOCTH OECCTBIKOBOI'O IyTH
cuutaoT 1913 rox [1]. BnocnencrBuu cramu
Pa3BHBATHCS YKE CYLIECTBYIOIIHE U TTOSIBISTHCS
HOBBIE CIIOCOOBI OINpeesIeHHs] YCTOHYNBOCTH
0eCCTBIKOBOTO IYTH, B OOJBIINHCTBE CBOEM
OCHOBaHHBIE Ha Pacy€Te BETMUYUH KPUTHIECKUX
YCHJIMH B PEJIbCOBBIX IUIETSX:

* SHEPreTU4ECKUil METO;

* Meton auddepeHInaNbHBIX YpaBHEHUN
paBHOBeCHS;

* METOJ] UMHUTAI[HIOHHOTO MOJICITUPOBAHUSI.

ATanuH B. B. [lononHWTenbHbIE KPUTEPUN USMEHEHUA KPUBU3HBI U TEMNEPaTYpPbl PENbCOBLIX
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OnHuM 13 Hanbollee COBPEMEHHBIX CLIOCO00B
OIIpeJieJIEHUs] COCTOSIHUSI OECCTHIKOBOTO IyTH
SIBJISICTCS. METOJ] KOHEUHBIX 3ieMeHToB (MKD),
KOTOPBIM, HECMOTPSI Ha CIOXXHOCTh CO3TaHUS
MOJIEJIH, UMEET BBICOKYIO TOUHOCTh PE3yIbTaTOB
Y BOBMOXKHOCTB UX IpayuuecKoro oTo0paxeHus
[2].

Crnemyer OTMETUTB, YTO 32 MOCIIEIHUE T'OJIbI
0C00yI0 3HAYUMOCTh MPHOOPETAET COBEPILIEHHO
HOBBIH METOJI OLIEHKH YCTOHYHUBOCTH OECCTHIKO-
BOTO IYTH, NOJy4yaeMOW MO JaHHBIM CPEICTB
JquarHoctukd. OH OCHOBaH Ha aHAJIN3€ U3MEHe-
HUSI TIPEJOTKa3HOTO COCTOSIHHSI O€CCTHIKOBOTO
myTtu [3].

Hauanom 3apoxneHus JaHHOTO MeTona
B Poccuu cTanu coBMecTHO IpoBoUMbIe pado-
1ol cnenuanuctoB HIIL MHOOTPAHC
u AO «BHUMXXT», no pe3yasraTaM KOTOPBIX
NepBOHAYaIbHO ObLIA CO3/laHa Ul ONBITHOTO
npuMeHeHust «MeToinka KOHTPOJISI U OLIEHKU
COCTOSIHUSI OECCTBIKOBOTO ITYTH HA OCHOBE JIaH-
HBIX, TIOJTy4aeMbIX 10 pe3yJbTaTaM MPOXOJ0B
My TEU3MEPUTENBHBIX CPEJCTB, 000PYI0BaHHBIX
MOACHUCTEMaMHU KOHTPOJISI YCTOWYHMBOCTH Oec-
CTBIKOBOTO yTh» (Hajnee — Metoauka)®.

I[To uroram npakTUuecKoii arnpodaruu Oblia
ocyluiecTBieHa e€ jopaboTka, KoTopas IIprBea
K TepeyTBep KICHUIO U BBeneHuto B 2017 roxy
Mertonuku B neficTBHE Ha ITOCTOSIHHON OCHOBE
(B mociienytonieM B He€ BHOCHIIUCH U3MEHe-
uust) . J{ist e€ ucrosp3oBanus ObLIO pa3paboTa-
HO mporpammHoe obecriedueHne — «Komruiekc-
HBII aHAJTU3 IPEJOTKA3HOTO COCTOSTHUS O€CCThI-
koBoro mytu» (KAIIC BII), kotopoe ObL10
YCTaHOBJIEHO BO BCEX CEKTOPaxX OECCTHIKOBOTO
MYTH AMPEKLuil nH}ppacTpyKTypsI [4].

3 MerozuKa KOHTPOJIS U OLEHKH COCTOSIHUSI OECCTBIKOBOTO
ITyTH Ha OCHOBE JIAHHbIX, TTOJIy4aeMbIX 110 Pe3yJIbTaTaM Hpo-
XOZIOB ITyTeU3MEPHUTEIBHBIX CPEACTB, 000PYAOBaHHBIX MO
CHCTEMaMU KOHTPOJIS yCTOHYMBOCTH OECCTHIKOBOTO ITyTHY,
yrBepkaéaHas pacrnopskerneM OAO «PXKI» Ne 3120p ot
25 nexabps 2014 1.

4 MeToziKa KOHTPOJISL M OLEHKH COCTOSIHUSI OECCTBIKOBOTO
MyTH Ha OCHOBE JAaHHBIX, MOIYyYaeMbIX MO pPe3ysbTaTam
MPOXOAOB ITyTEH3MEPHUTEIBHBIX CPEICTB, 000PYAOBaHHBIX
MOJICUCTEMaMH KOHTPOJISI YCTOHYHBOCTH GECCTHIKOBOTO
nyTH, yTBepxaeHa pacrnopsbkeHuem OAO «PXK» ot
17 oxts6pst 2017 1. Ne 2115/p. (B pen. Pacniopsixenns OAO
«PXKI» ot 09.07.2020 Ne 1463/p). [DaexTponHsIii pecypc]:
https://urizdat.ru/books/zheleznodorozhnyy-transport/
put-i-putevoe-hozyaystvo-cp-cdrp/o-sovershenstvovanii-
sistemy-kontrolya-i-ocenki-sostoyaniya-besstykovogo-puti-
na-osnove-dannyh-poluchaemyh-po-rezultatam-prohodov-
puteizmeritelnyh-sredstv-oborudovannyh-podsistemami-
kontrolya-ustoychivosti-besstykovogo-puti.-rasporyazhenie-
oao-rzhd-ot-17.10.2017-2115r-v-redakcii-rasporyazheniya-
0a0-.html [orpannyuenubIii qocTym].
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CyuiecTBYIOIIHIi aJITOPUTM OLEHKH
COCTOSIHUS 0eCCTHIKOBOIO MYTH B IJIaHe

OcnoBoi#i pabotsr nporpammbl KATIC BIT
CTalM JaHHbBIE, PErYIAPHO MOCTYMAIOIIUE CO
CPENCTB AMATHOCTHKU M HAKaIUIMBAIOIIUECS
B PLIJIM, cayx0ax myTH, HHPOPMAIIMOHHO-
aHamuTH4Yeckux Oazax. OIHAaKO cpeam BCEro
MHOT000pa3us MoTy4aeMbIX JaHHBIX JJIsI pelie-
HUS 33/1a41 JOCTOBEPHOTO OTIPEENICHNUS IPO0-
JIEMHBIX Y4aCTKOB O€CCTBIKOBOIO ITyTH OKa3a-
JI0CHh HEOOXOIUMBIM BBLIEIUTH HanOo0JIee 3HAYH-
Mble (aKTOPHI IS TIPOBEIEHHS MOCIIENYIOEeH
onenku. Kiaccudukanums pakropoB Obuia BbI-
TIOJTHEHA TI0 CIIEAYIOIIEMY IPHHIIHITY:

* OINpENeNICHNE U OIIEHKA TeMIIEPaTYPHbIX
HaINpsDKEHUH B PEJIbCOBBIX TUIETSX;

* OIpENENICHUE U OLIEHKA YAEPKUBAIOIINX
CBOMCTB pEJIbCOIINAJBHON pEIETKU B BUJIE
(aKkTopoB, KOTOpBIE, KaK MPABHIIO, ITBITAIOTCS
YAEpKaTh PENIbCOIINANbHYIO PEMETKY U NPH
HaJIMYUM TEMIEPATypHBIX HANpsDKCHUH JaroT
JOTIOJIHUTENFHOE OCITabIeHue.

K mepBoii rpymme hakTopoB OTHOCSTCS: YTOH
PENBCOBBIX IUIETEH U COCTOSIHUE OECCTHIKOBOTO
myTH B Iu1aHe. KocBeHHO, HE B TPAMY!O, TTOCpe-
CTBOM aHalM3a M OLEHKH JaHHBIX (akTopoB,
coracHo MeToauKe, OCYIIECTBISIETCS OIpeie-
JICHHE Y4aCTKOB OECCTHIKOBOTO ITyTH, UIMEIOLIHX
TeMIIepaTypHbIe HapsDKeHMs. [ mpoBeaeHust
aHanu3a u GopMHUPOBAHUS KOIPPUIIUEHTOB,
XapaKTEepU3yIOINX yTOH PEIbCOBBIX IUIETEH
(Kyn) W COCTOSIHUE OECCTHIKOBOTO ITyTH B TIaHE
(K,,), HCTIONIb3YIOTCS HCXO/HBIE MTAPAMETPHI:
TIOABMKKH Ha «MasYHBIX) IIMAlaX U KPUBU3HA
MIPaBoOi | JIEBOH PeNbCOBOM HUTH (Tabm. 1).

Bo BTOpyIl0 Tpynmny (GakTopoB BXOIAT Te
COCTAaBIISIOIIHIE, KOTOPBIE YIEPKUBAIOT PEITHCO-
MIMANBHYI0 PEMIETKY B IIPOIOIBHOM U MOTEped-
HOM HampaieHusXx. K nx gmcimy oTrHocsATcs
(Tabm. 1):

* PENbCOBBIE CKPEIUIEHHS, COCTOSIHAE KOTO-
PBIX OIpesieNsieTcss HA OCHOBE aHaIN3a U3MEHe-
HHS HeCTaOMIBHOTO I1a0JI0Ha;

* IIUPUHA [1eYa 0aNIacTHOM NPU3MBI, KOTO-
past KOHTPOJIUPYETCSI IO TaHHBIM TeoMeTpuye-
CKHX pa3MepoB 0ayutacTHOH MpU3MEI [5];

* IPOLIEHT 3aIOTHAEMOCTH IIITAaTbHBIX SIIIH-
KOB, OMpEAEIsIEMbIil 0 HAaJIU4MIO Oamnacra
B MEXIITAILHOM IPOCTPAHCTBE;

* HaJIM4Me HETIOAONUTHIX U OTPSACEHHBIX LIIaJ,
JMarHOCTUPYEMO€E MOCPEACTBOM pacyéra 3a30-
POB B TOJIITMATFHOM IIPOCTPAHCTBE TI0 JAHHBIM
HaTypHBIX HEPOBHOCTEW B BEPTUKAJIBHOM ILIO-
CKOCTH.
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Taoéauna 1

®DakTopsl, ounennBaembie B KAIIC BII [pa3paGorano aBTopom]

@aKTOpI:I, XapaKTECPpU3YyIOIINEC HATUINE TEMIICPATYPHBIX
Haﬂpﬂ)KeHHﬁ B PCIIBCOBBIX MIICTAX

DaKTOphI, XapaKTepH3YIOIIHIE yIepKUBAOIINE CBOHCTBA
PENbCOMMNATbHON PEmETKN

daxropsl HcxonHblii mapamerp

OLICHKH

WcxonHblii
TapameTp OIEHKU

dakTopsl

1. CocrosiHrE 6ECCTHIKOBOTO
IIyTH B IUIaHE

KpuBusna npasoit
¥ JIEBOM PENIbCOBOM IIIETH

1. Ynepyxusatomue cBoiicta | HectaGuiabHbIiA n1abinoH

PENIbCOBBIX CKPETIEHUIH

2. Hanmnume HEMOIOUTHIX
U OTPSICEHHBIX LAl

Harypueie HepoBHOCTH
B BEPTHKAJILHOM MJIOCKOCTH

TTonBrkku
Ha «MasYHBIX» IHaIaX

2. YTOH peIlbCOBBIX IUIETeH

3. OneHKa OIMPUHBI [UIeYa
6aJITaCTHOM MPU3MBI

T'eomerprueckue pasMepsl
IIMPHHBI [J1e4a 6au1acTHOM
TIPU3MBI

4. 3amoaHsIeMOCTh
LINATBHBIX SIUKOB

IIporeHT 3anonHsemMocTu
IIAJIBHBIX SIMKOB

Puc. 1. Anzopumm onpedesieHusi KOMNIEKCHO20 KO3ghpuyueHma npedomkasHo20 COCMOAHUS 6eccmbIKO8020 nymu
[pa3pabomaro aemopom].

OCHOBHBIMH «T€XHOMapKepaMm» mpoodiem,
KOTOPBIE TIOKA3BIBAIOT PEAIN3ANNIO TEMITEpa-
TYPHBIX CHJI B IIEPEMEIICHUSIX PEbCOBOM
TIJIETH, SBISIIOTCS ()aKTOPBI, OTHOCSIIHECS K
nepBoii rpynne. B ciyyae ux BO3HUKHOBEHUS
1 pOCTa 3HAYCHHUH C TCUEHHUEM BPEMEHH, NMe-
eTcsl yrpo3a HaKOIUICHHS TeMIIepaTypHBIX
HaIpsKEHUI.

Coueranne qaHHBIX MTOKa3aTeNeH ¢ HapyIe-
HUSIMH, BBISIBICHHBIMH ITPH ANarHOCTHKE BTOPOH
rpynisl GpakTopoB, 0COOCHHO Ha HEOONBIIOM
(6-9 M) ygacTke, MOXET MPUBECTH K HAPYIIICHHIO
TIOTIEPEYHON YCTOMIMBOCTH OSCCTBIKOBOTO ITyTH
¥ TIOCTICYOIIeMy OTKa3zy [6—7].

Pezynsrarom aHanm3a 1 OIEHKH BeexX (hakTo-
POB SIBIISIETCS OTPE/IENCHNE KOMITTIEKCHOTO KO-
s drmmenta (K ), KOTOPHIA MOKa3bIBAET COCTOS-
HUE PENTbCOMTATLHON PEMETKN C TOUKH 3PESHHS
00pa30BaHus 0TKa3a 110 IPUIKHE ITOTEPH yCTOH-
quBOCTH (pHC. 1).

[Ipn onpeneneHny KOMITIIEKCHOTO K03((hu-
IIUEHTA ITPETOTKA3HOTO COCTOSHUS OECCTHIKOBO-
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TO Iy TH TS (PaKTOPOB, KOTOPBIE XapaKTEPU3YIOT
YIEP>KUBAIOLLME CBOWCTBA, YUUTHIBAIOTCS Mac-
mITaOHEIH 1 BECOBBIE MToKa3zaTenu. Dopmyna st
OTIpEZIeNIEHNs] KOMIUIEKCHOTO Ko3(ddunmenrta
HUMEET CIEAYIOMNN BU:

Kk = max(Kyr" Km) + kmacm. (ks.u(p ¢ chp
+k K +k K

B.GasLIIp.

Gar.mp. B.HEILIIIL HEILIII.

B.3aILALL. ¢ samsmy ” (1)
ek —MacmTaOHbIA KO3 GHUIHEHT, NpHHH-
Maetcs paBHbIM 0,25;

k Lk , k , k — BECOBBIE KO-

B.ckp® ~ B.Oammp.” " B.Hem.umm.”? ' B.3arLsml
3¢ (HUINEHTHI, YIUTHIBAIONINE OO BIMSHUSL
Ka)kJI0T0 13 (PaKTOPOB, OTHOCSIIIUXCS KO BTOPOH
TpyTIIe, Ha OOIIHI KOMIUIEKCHBIH KOd(HUIHEHT.
[puammatores k= =0,1;k =0,4; k =
B.CKD. B.OasLIIp. B.HEILIIIL.

0,3; k =0,2.

B.3arLsul.

IToMrMO BeNMMYMHBI KOMIUIEKCHOTO KO3 hH-
muenTa, B [10 KATIC BIT takxe onpenensercs
3HaYeHHe BEPOATHOCTH BBIOpOCa V,, KOTOpoe
XapaKTepU3yeT PUCK BOSHHUKHOBEHHS OTKa3a
0€CCTHIKOBOTO ITyTH 110 BTOPOMY KPUTHIECKOMY

COCTOSHHIO.
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MaTpuua paHXUpoOBaHUA NMUKETOB Mo pesynbTaTam
KOMMNEKCHOM OLEeHKU NpegoTKasHOro COCTOAHKMA NYTH

Mpoeepka: Pabouan

CocToAHue nmyTH

Heponyctumoe

MpenoTkaavoe

HexenatensHoe

NonycTumoa

He npuH. B pacyer

Bcero nuketos

=30

30=r=50 50=r=70 r=ro

2148 40

Puc. 2. ®pazmeHm npumepa Mampuyb! paHxupoeaus no K,.

OrieHKa TaHHBIX TIOKA3aTesIei OCYIeCTBIISICT-
Csl Ha OCHOBE ITOPOTOBBIX 3HAYEHHH, TPUBEIEHHBIX
B TaOIULE COCTOSHUI IO MTOKa3aressiM V2 " [(K
(tabm. 2). ITpu orieHKe aHATU3UPYETCS COCTOSTHUC
KaKJIOrO U3 Y4ACTKOB OECCTHIKOBOIO My TH U op-
MUPYETCSI HTOrOBast IIOMTMKETHAS MATPHIIA PAHYKHU-
posanusi (puc. 2). B Heit oTpakaercst o01ast MHTe-
rpaibHas OIEHKA 33JaHHOTO CTPYKTYPHOTO TOJI-
paseneHus ¢ yKa3aHHeM KOJMYECTBa MHMKETOB
B TOM WJIM HUHOM COCTOSIHUHU [8].

Ha nukerax ¢ HEAOMYCTUMBIM COCTOSIHUEM
JIBIDKEHHUE MTOE3/I0B 3aKPhIBACTCS.

B marpuile paHKupoBaHUs B 3aBUCUMOCTH
OT COCTOSIHUSI KOMIUIEKCHOTO KO3 HUIIMEeHTa
MPUBOAUTCS MOAPOOHAsE XapaKTEPUCTUKA 110
Ka)KIOMY M3 TUKETOB, BKJIFOYast JaHHBIE 10 BCEM

OKa3aTesM, a Takke HHYOPMAIIHIO O PUHA-
JISKHOCTH MTUKETA, IUIaH IIyTH, TPy30HaIPsKEH-
HOCTb, CKOPOCTh JBIKeHUs (puc. 2). Ha ocHOBe
JIAHHBIX, KOTOPbIE UMEIOTCSI B MaTPHILIE PAHKH-
poBaHust, GOPMHUPYIOTCS HEOOXOIUMBIE MEpO-
TIPUSITHSL, L€ IIPOBEAEHHUS KOTOPBIX BOCCTaHOB-
JICHHE COCTOSIHMsI OECCTBIKOBOTO IMyTH U 0bec-
NIeUYEHHE ero yCTOMYMBOCTH.

Kaxk y»xe oTmMeuanocs BbIIIe, OTHUM U3 KIIIO-
4eBbIX (PaKTOPOB, KOTOPHIH UTPAET OCHOBHYIO
poOJIb B IIpoliecce MOHUTOPHUHTA 3a TEMIIEPATyp-
HO-HAINpsDKEHHBIM COCTOSIHUEM OECCTBIKOBOTO
IIyTH, SBJISETCS ONpeJelIieHne TUHAMUKH H3Me-
HEHHS1 PeJIbCOBBIX TUIETEH B IUIAHE.

CoracHO CyIIECTBYIOLIEMY alrOPUTMY, 3a-
noxenHoMy B mporpammy KAIIC BII, koHTposb

Tabauua 2
Ouenounblie KpuTepuu 3navenui V, m K
HaumenoBanue 3HayeHHe MoKa3arels
KpHUTEpUst
HE JIo11y- HEeXXeJIaTeIIbHOe MpeIoTKa3Hoe™® HeJ10-
NPHHAMAEMOE | CTUMOE vV = = vV = = yCKa-
o CT. yer. CT. yer.
B pacdeT 140 /s | Goree 140 km/u | Gortee LR
U MeHee 140 xM/4 | m MeHee 140 xm/a
KommuiexcHblit K. <15 ILS<SK <2 |2<K <3 [2<K <25 [3<K <5 [25<K <5 |K=>5
Kkod(duIeHT
IPEOTKA3HOTO
COCTOSIHHS
GeccTrbikoBoro myTH, K
BepositHOCTS BEIOpOCA |V, <5 5<V,<10 |10<V,<18 |10<V,<14 | 18<V,<34 | 14<V,<34 |V, >34
cedeHHst 6ECCTHIKOBOTO | MeHee 5
nyTy, V,,%

*HpI/IMe‘{aHI/ICI TIpU HAaCTYIUICHUH NIPENOTKA3HOI'O COCTOSAHUSA:

— JUTS TAKETOB, UMEIONIUX 3HAYCHHS 3 < KK <4, CKOPOCTh ABMKEHHS OTpaHIYHUBaeTCs 10 60 Kv/4;

— IS JWHWHA C yCTaHOBICHHON CKOPOCTBIO JBMXKEHHA Oosnee 140 KM/4 JUIs MUKETOB, MMEIONINX 3HAYCHUS
2,5 <K_<3, ckopoCTh IBHKEHHUs OTpaHdHBaeTcs 10 120 km/4;

— JUIsl TUKETOB, UMEIONINX 3HaueHus 4 <K <5, CKOpOCTb IBHKEHUS OTPAHAIUBACTCS 110 25 KM/4.
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COCTOSIHHUSI PEJIbCOBBIX ILJIETEH B IUIAHE OCYIlle-
CTBJISIETCS 110 U3MEHEHHSIM UX KPUBU3HBI, KOTO-
PYIO U3MEPSIOT COBPEMEHHBIE CpelCTBa Juar-
HOCTHUKH [9].

CymHoOCTh aHHOTO anropuTMma (puc. 3) 3a-
KITIOYaeTCsl B CIEIYIOIEM:

1. IToce n3mMepeHus: KPUBU3HBI PEITLCOBBIX
mieredt B ane B mporpamme KAIIC BIT npo-
UCXOIUT POPMHUPOBAHHE KPUBHU3HBI B INANIA30HE
6-9 M, T.€. B «BBIOPOCOOIIACHOMY JINaIa3oHe.

2. lanee ocCyuIeCTBIsIETCS OINpEeICHHE
JIOKAJIBHOTO y4YacTKa, CUMBOJIHM3HMPYIOILIETO Ha-
JIMYME TEMIIEPaTyPHBIX HalpsHKEHUH mocpen-
CTBOM (DMKCAIIMM POCTa KPHUBH3HBI 0 KaXJIOU
pEeNbCOBO HUTH OTAEIBHO Ha BBHIOpAaHHOM
yuyacTKe OLIEHKH. B kauecTBe yuacTka OLIEHKH,
Kak paBuJIo, MpuHUMaeTcs nuket (nanee — [1K)
WUJTU penbcoBas TIeTh [3].

3. 3aTeM BBINOJIHACTCS pacy€T TeMIeparyp-
HOT'0 9KBUBAJIEHTA, XapaKTePH3YyIOLIEro N3MEHe-
HUE COCTOSIHMSA OECCTBHIKOBOTO IYTH B IIJIaHE
(At ), 1 pOPMUPOBAHUE UHTEHCHBHOCTH U3MeE-
HEHHUsl JaHHOTO TeMIIEPaTypHOro dKBHBAJEHTa
(AAtm_(x)), KakK pa3HuLla MeXAy 3Ha4YE€HUEM, MO-
JIydeHHBIM B TEKYLIyI0 MpoBepKy (At
YU MUHUMAaJIbHBIM (Atm_(min)
roja HaOIIoIeHNSI.

4. OCyIEeCTBISIOTCS ONPE/IENICHNE U OLICHKA
k03¢ duIeHTa Npea0TKa3HOr0 COCTOSHHUS, M0-
Ka3bIBaIOIIEr0 YCTOMYHMBOCTh OECCTHIKOBOTO
nyTu B iiane (K ). OI_leHE(a ko3 uuuenta K
MIPOUCXO/IUT COMIACHO JEWCTBYFOLIMM KPHTEPH-
sIM, KOTOPbIE IPUBE/ICHBI B Ta0I. 2.

[IpumeyarenbHBIM SIBISETCS TOT (aKT, 4TO
JefiCTBHE OrpaHUYEHHUH CKOPOCTH JBHIKEHHS
U TIpOBeJieHre paboT 1Mo paspsiJike TeMIleparyp-
HBIX HalpsODKEHUH WJIM MX PEryJHpOBKe Ha 00-
Hapy>XEHHBIX U ONVKaWIINX K HUM ITHKETax,
a TaKk)Ke BBIMOJIHEHUE JPYTHX COIYTCTBYIOIIUX
paboT HauMHAEeTCs NPH BBISIBICHUM KOMILJIEKC-
Horo ko3(p¢uuuenta K > 3.

Kak yxe ormedanoch paHee, BBICOKUM
BKJIaJa B (OpMHUpOBaHHE HEOJIArONpPHUSITHOTO
KOMILJIEKCHOTO K03 duunenTa BHOCAT (hakTo-
pBl, OTHOCSIIMECS K IEPBOW rpyIe — yroH
PEIBCOBBIX IUIETEH U COCTOSTHUE OECCTHIKOBO-
ro nytu B tia”e [10; 11]. Ilpu Hagu4uu uH-
(dbopmarnyu Mo 060MM MoKa3aTessiM s oIpe-
JIeJIeHUs] KOMIUIEKCHOTO Koddduunenra yqu-
THIBAE€TCS TOT, KOTOPBIH XapakTepHu3yeT Hau-
XyJIlIee COCTOSTHHE.

B ciyuae ¢ koappuumnentom K, o6pasona-
HUE KOMIUIEKCHOTO KO3()(pULIUEHTA, CHMBOJIN3H-
pytorero npenoTkasHoe (3 u 6onee npu V.=

yeT. -

rm.(TeK)) 2

) 3a IMOCJICAHUEC I10JI-

® Mwup TpaHcnopTa. 2022. T. 20. Ne 6 (103). C. 18-26

N3mepeHue p

At =9360K,, p;
or.(A) = Atrm.(Tc-:l(.)_Atrm.(min)

OnpegeneHne n oueHK
;AAtmml AAt

TULTIPE,

Puc. 3. Aneopumm onpedeneHusi cocmosiHusi 6eccmbIK08020 nymu
8 nnaHe [pa3pabomaHo aemopoM].

140 xm/4 1 MeHee 1 2,5 u 6osee pu Ve = boee
140 xM/4) UM HEZOMYCTHUMOE COCTOSHHUE
(5 n Gornee), BOBMOXKHO MPH CIIEAYIONIHNX CIIEHA-
pHSIX.

Cuenapuiit Ne 1. CoctosiHre 0eCCTBIKOBOTO
MYTH B IUIAHE, TO €CTh M3MEHEHUE KPUBU3HBI
PENIbCOBBIX IUIETeH B Muana3oHe 6—9 M, mpouc-
XOJIMT IOCTATOYHO PE3KO (B paMKax JIBYX COCE/I-
HUX POBEPOK) (puc. 4a).

Cuenapuiit Ne 2. CoctosiHre 0eCCTBIKOBOTO
MYTH B IUIAHE, TO €CTh M3MEHEHUE KPUBU3HBI
PENIbCOBBIX IUIETEH B Tuana3oHe 6—9 M, mpouc-
XOIIUT IUIABHO Ha MPOTSHKEHUH JITUTEIBLHOTO
nepuoja BpeMeHu (puc. 40).

Y4ét nonoaHMTENBbHBIX GaKTOpPOB
Cy1IeCTBYIOUINI aJTOPUTM OIEHKH COCTOSI-
HUsI OECCTHIKOBOTO ITyTH B IUIAHE, Pean30BaH-
uelid B IIO KAIIC BII, B paccMOTpeHHBIX clie-
HapUsIX HE BCEr[a YYUTHIBAET CIIydau PEe3KOro
HM3MEHEeHHUs KpUBU3HEI B 1aHe [ 12]. Harsaasl-
MU SIBIISIIOTCS MIPUMEPBI, KOTJja W3HAYaJIbHas
BenMunHa kod(uuuenta K, MMeeT 10cTarod-
HO MaJible 3Ha4YeHUs (Kak mpaBuiio, menee 0,5),
a 3aTeM MPOUCXOANT PE3KUI POCT, IPUBOSAIINI
K YBEJIMYCHHIO KOA(PPHUIHMEHTa A0 3HAUYCHUH,
MEHBIIUX YeM y NPEIOTKA3HOI'O COCTOSHUS
(Menee 3 wiu 2,5, B 3aBUCUMOCTH OT YCTaHOB-
JIeHHOH ckopocTH). [IposiBiieHue naHHoTo pocTa

ATanuH B. B. [lononHWTenbHbIE KPUTEPUN USMEHEHUA KPUBU3HBI U TEMNEPaTYpPbl PENbCOBLIX
nneTen Npu KOHTPOIe 3a NPeAoTKa3HbIM COCTOSTHUEM 6eCCTLIKOBOIO NyTH B NiaHe




a)

Benvnna rkoadpuymenta Kpp,

6)

Puc. 4. CyeHapuu pazeumusi cOcmosiHusi 6ecCMbIK08020 NyMu & nnaHe:
a - cyeHaputi Ne 1; 6 - cyerapuii Ne 2 [paspabomaHo asmopom].

HaIISTHO 0TOOpaXkaeTcst Ha TpaKe KPUBH3HBI
PENbCOBBIX MIETEH, MOIyYEHHON B AHANa3OHE
6-9 M (puc. 5).

Hanpumep, npyu ucxomHol BeMUnHE KO3G-
¢ummenta K = 0,2 (17151 MOKa3aHHOTO Ha PHC. 6
rpaduka — B Mae MPH KOHTPOJIBHOM TPOBEPKE)
BeTMYMHA K03 (UIeHTa B CIICAYIONIYIO IIPO-
BEPKY H3MeHWIach 10 K = 2,8 (M1oHb, pabodast
niposepka). CoracHo AEHCTBYIOMNM KPUTEPUSIM
OLEHKH, Bennunna K, = 2,8 (npwm VyCT_ <
140 KM/49) COOTBETCTBYET HEXKEJIATEIILHOMY, & HE
MIPEOATKA3HOMY COCTOSTHHIO M HE TpeOyeT orpa-
HUYEHHS CKOPOCTH, a TAK)Ke IIPOBEICHHS padoT,
CBSI3aHHBIX C PA3PSIIKOH TEMIIEPATypPHBIX HATIPSI-
JKEHHI WU UX PETYTHPOBKOM.

OpHako caMo M3MEHECHHE, PaBHOE AKM =

wi(reknp) S m(upenp.) - 2’8_0’2 = 2’6’ ABIACTCA
CYIIECTBEHHBIM M OTIINYACTCS TEM, UTO IPOU30-
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IO 32 KOPOTKHH NMPOMEXYTOK BPEMEHH, MO-
OTOMY NPEACTABISCT OMACHOCTH ﬂaﬂbHeﬁIHerO
POCTa, a TaKXKe Mepexosia B COCTOSHHUE, KOTOPOE
COOTBETCTBYET MPEIBBIOPOCHOMY, OCOOEHHO
B TICpUO]] TIOBBITIICHHUS TeMmeparyp (puc. 6).

IIpoBenEHHBIN Ha EPBOHAYAIIBHOM 3TaIle CTa-
TUCTAYECKUI aHAITN3 OTACIIBHBIX CITy4acB, KOTOPbIE
AHaJIOTYHBI BBILIETIPUBEAEHHOMY IPUMEDY, ITOKa-
3BIBACT, YTO JAHHBIC M3MCHEHUS, ICHCTBUTENBHO,
SIBIISIFOTCS OTTACHBIMH, TPEOYIOT OMOTHUTETBHOTO
KOHTPOJISL ¥ MOTYT NPHBOJIUTH K HAPYIICHHIO 0€3-
OIACHOCTH JIBMDKEHUS TI0e310B [ 13].

NPEANOXEHUA U BbIBOObI

C 1enbio NOBBIIEHNUS BBIABIIEMOCTU TAKUX
y4acTKOB OE€CCTBIKOBOIO IIyTH IIpeAaraeTcs
OCYLIECTBIIATh OLPENEIEHHE MECT PE3KOrO U3-
MEHEHUs! KpUBU3HBI PEIIbCOBBIX IIETEH B IIaHe
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Puc. 5. lpumep pe3ko20 uU3MeHeHUs1 KpUU3HbI PeslbCcosoli HUMU 80 8pemMeHU [pas3pabomaHo aemopom].

Puc. 6. lMpumep pesko2o usmeHeHus koagppuyueHma K 6o epemeHu [paspabomaro aemopom].

B IMama3oHe 6—9 M B paMKax COCEHHX MPOBEPOK
MYTH, UCTIONB3Ys CIEAYIOIIYI0 GOPMYITY:

AK =K -K , 2)
. L (TeK.1Ip.) . (mpex.mp.)
rne K — BeJTMUMHA KOA(PPHUIMEHTA, TTOKa-

.(TeK.mp.)

3pIBalOIas CTEHEHb NMPENOTKA3HOCTH 3a TEKy-
L1yIO IIPOBCPKY;

an(penp) ~ BETHUMHA ko3 duIeHTa, IoKa-
3BIBAIOIIAs CTETICHB MTPEA0TKA3HOCTH 3a MPEIbl-
JYILIYIO IIPOBEPKY.

JlononHUTENbHO TpeIaraeTcsi y4YuThIBaTh
W3MEHEHHUsl TeMIIepaTyphbl PeJIbCOB, KOTOpHIE
OBl 3a)UKCUPOBAHBI JUATHOCTHYECKUMU
CpeACTBaMH B MOMEHT M3MEPEHHUs] KPUBU3HBI
B XOJI€ IaHHBIX ITPOBEPOK, 110 (hopMyIe:

At =t y , 3)
p p(rex.np.)  “p(nper.np.)
TI€ e ) — TEMIIEPATYPA PEIBCOB, 3aukcupo-

BaHHas B MOMCHT U3MEPCHUA KPUBU3HBI 3a TC-

KyHIyro IPOBCPKY; Puc. 7. [Jepeso cocmosHuil [pazpa6omano asmopom].
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! (apennpy — TEMIICPATYPA PEIBCOB, 3aduKcn-
pOBaHHAss B MOMEHT M3MEPEHHs KPUBH3HBI 3a
MPEABIIYIIYIO TPOBEPKY.

YcTaHOBIIEHHE TOPOTOBBIX KPUTEPUEB OIIEH-
KU TIPEAJIaraeTcs BBIIOJHUTE HAa OCHOBE IMOJY-
YEHHBIX B XOJI€ MCCIICIIOBAHUM 3aBHCUMOCTEM
[14]:

S(AK ;A4t), 4)

J11st paHyKUpOBaHUS MTOTYYEHHBIX KPUTEPUEB
OLIEHKH M TPUHSATHS YITPABIECHUECKUX PEIICHUH
11e71ec000pa3HO UCIIOIB30BATh «ICPEBO COCTOSI-
Huit» (puc. 7) [15; 16].

TakuM 06pa3oM, HCIOIB30BAHKE JOTOTHHU-
TENLHBIX KPUTEPUEB OLIEHKH ITO3BOJIUT CBOEBPE-
MEHHO BBISIBJIATh YYaCTKH O€CCTBHIKOBOTO ITyTH,
KOTOPBIE TMPEACTABIAIOT BBICOKYIO OMAaCHOCTh
«BBIOpOCA» MO MPUYHHE PE3KOTO H3MEHEHUS
COCTOSIHUS B IJTaHE, 0COOEHHO B TIEPHO]] TOBbI-
[IEHHST TEMIIEPATyP.
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AHanu3 B3auMOCBA3M NOAYKNOHKU penbCoB
W WWMPHUHbI KONeN Ha OCHOBaHWUM AaHHbIX
BaroHOB-NyTenM3MepuTeneu

Hamup FANNIAMOB Omutpuit OBYMHHUKOB

AHHOTALNA

YeenuyeHue cpoka cryx6bl 8epXHE20 CMPOEHUS nymu
sceada bbu10 u ocmaémes akmyanbHol 3adayel, mak kak 3mo
no3gonsiem cHU3UMb U30ePXKU Ha PEMOHM U mekywiee codepxa-
Hue nymu.

Llenbto OanHol pabome! sensiemcsi onpedeneHue 83aUMHO20
8/1USIHUSI NOOYKIOHKU PEbCo8 U WUPUHBI KOMEU Ha OCHOB8aHUU
pesynbmamoe uamepeHuli, npoeeO0EHHbIX 8a20HOM-
nymeusmepumenem, a makxe UX eUSHUS Ha HanPSXEHHO-
OeghopMuposaHHoe cOCMOsHUe penbca. s aHanusa ucnosb3o-
8asuck cmamucmuyeckue Memodb! U MEMOO KOHEYHBIX STEMEH-
mos. Vicnonb3ysi cmamucmuyeckue MemoObl, bb110 onpedesneHo,
4mo 8enUYUHbI NOOYKMOHKU U LWUPUHA KONEU He UMEom HopMarib-
HO20 pacnpedeneHus U xapakmepusyromes cnaboli obpamHol
c8s3bt0. COenaHbl 8b1800bI 0 NPUYUHAX OaHHbIX PE3YibMamog.

[ns onpedeneHus MemoOOM KOHEYHbIX 371EMEHMOB KOH-
MaKkmHbIX HanpsXeHUl 8 20/108Ke Pefbca Ha yyacmkax nymu,
UMEIUUXCS 8 8bIBOPKE, C pasnuyHol KombuHayuel nodyKmoHKU

Jamup Hnvoaposuu Iannamos ',
Jmumpuii Braoucnagosuy Oeuunnuxos ’

-2 Camapckuil 20cy0apcmeenmbiil yHugepcumen nymeti
coobwenusi (Caml'VIIC), Camapa, Poccus.
04t d.gallyamov@samgups.ru.

U WupuHbl Koneu, bbina paspabomaxa Modenb € NOMHbIM 2e0-
mempuyeckum nodobuem.

Pesynbmamei, nony4yexHsle 8 xo0e pacyémos, demoHcmpu-
pytom, 4mo OmKIIoHeHUe NOAYKMOHKU 8 uHmepsane om 1/15 do
1/30 npugodum k pocmy HanpsixeHuli 6onee yem Ha 20 %, npu
3MOM UBMEHEHUE WUPUHbI Koneu umeem cnaboe enusHue Ha
HanpsxéHHO-0eqhopMUPOBaHHOE COCMOSHUE 20/108KU PerbCa.
MaxcumanbHbIi pocm KOHMaKMHb X HaNPsXeHUU Ha aHanu3upye-
mom yyacmke cocmasun 97 % npu nodyknorke 1/990 u wupuxe
koneu 1526 mm.

Pocm KoHmaKmHbIX Hanpsi)xeHull npusodum k 0bpa3oeaHur
ycmanocmHbIX MPEWUH U, kKak criedcmeue, K 0bpasogaHuto dechex-
mos u 3ameHe penbca. [ins yeenuyeHus cpoka ciyx0bi penbcos
pexomendyemes cnedums 3a COCMOSHUEM CKpenseHull U cobio-
OeHueM mexHooauu 8bInonHeHuUst pabom no mekywemy codepxa-
HUto, @ makxe nepecMompems 00NYCK OMKIOHEHUS NOOYKIOHKU
Penbcos Kak 8 6ObLY, MaK U 8 MEHbUIYI0 CIMOPOHb!.

Krmioyesbie crioga: xenesHoO0poXHbIL MpaHCnopm, WupUHa Koreu, nodyKIoHKa PesibCos, KOHMaKM Kofleca U pefibca, KoHmakm-
Hble HANPSIXEHUS, MeMOo0 KOHEYHbIX 3EMEHMO8, CPOK CrTyk6bi perbea.

Q@uHarcosas noddepxka: OaHHasi cmambs 6bina HanucaHa 8 pamkax Hay4Ho-uccrnedogamerbCckol U ONbIMHO-KOHCMPYKMOpPCKOU
pabombI «BnusiHue NOOYKIOHKU Peflbcos Ha ycrnosusi 3aumodelicmaus Koneca u penibca ¢ paspabomkol npubopa onpedenenus

cmamuyecko20 yana HaknoHa penbcay (Ne 122022200418-2).

Jns yumuposarus: annsmog . U., Os4urHukos [. B. AHanus 63aumocesau noOyKmOHKU PestbCoe U WUPUHbI KOeU Ha 0CHOBaHUU
OaHHbIX 8a20H08-nymeuamepumenel // Mup mpaHcnopma. 2022. T. 20. Ne 6 (103). C. 27-34. DOI: https://doi.org/10.30932/1992-3252-
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HAYKA U TEXHUKA



BBEOEHUE

CHIDKEHNE U3JEP)KEK B ITyTEBOM XO3IHCTBE
B IIEPBYIO OYEpEAb CBS3aHO C MOBBIIICHUEM
CPOKa CITy’KOBI JIEMEHTOB BEPXHETO CTPOCHHMS
MyTH, 9TO TO3BOJISIET CYIICCTBEHHO CHIKATh
3aTpaThl, CBSI3aHHBIE C TEKYIHM COAEPKaHUEM
MTyTH U €TO PEMOHTAMH.

Haunbosee moporocrosmiuM 31€MEHTOM
B BEPXHEM CTPOCHHH ITyTH SIBIISICTCS PEIbC, Ta-
KHM 00pa3oM, YBEITMUCHHE €TO pecypca sBIsIET-
Cs1 IPUOPHUTETHBIM HAIlpaBICHUEM. AHAIN3 3a-
MEHBI PETbCOB MO BUIaM Ae()EKTOB MOKa3al, YTo
TIOSABJICHUIO M3JI0Ma B PENbCax MPEALIECTBYET
TIOSIBIICHHE AE(DEKTOB KOHTAKTHO-YCTaJIOCTHOTO
TIPOMICXOXKJCHNUS B TOJIOBKE PENBCOB, Pa3BUTHE
KOTOPBIX 3aBHUCHUT OT YPOBHS HampsiKEHHO-
Je(OPMHUPOBAHHOTO COCTOSTHHSI, BBI3BAHHOTO,
B TOM YHCIIE, TPOMYIICHHBIM TOHHaXeM [1].

Hanpsoxéano-nedopMipoBaHHOE COCTOSHIE
TOJIOBKH PEJbca 3aBHCHUT OT IOJIOKECHHS Kojeca
OTHOCHTEIIBHO PEITbCa, a TAKKE OT BEPTHKATBHBIX

Puc. 1. BnusiHue wupuHb! Koneu u noGyKIIOHKU Ha NOMIOXeHuUe
Koneca Ha penbce. 1- koneco; 2 - pensc P65; 3 - b wnana;
4 - nodknadka [ebINo/IHEHO asmopamu].

Mwup TpaHcnopTa. 2022

1 OOKOBBIX CHJT, ICHCTBYFOIINX Ha PEITHC OT TIOABIIK-
HOro cocrara. Ilepemaua Harpy3K OT KOJNEC Ha
PEIBCHI TIPOUCXOMUT MO OYECHb HEOONBIIION, CPaB-
HHUTEJIBHO C pa3MepaMu KOJIEC U PENTbCOB, TLIOMIA-
Ke. Marepua OKOJIO 9TOM IIIOMIAIKH UCTIBITHIBAET
00BEMHOE HANPSDKEHHOE cocTostHEe. Pacmpenene-
HIE STHX HAMPSDKCHHUI, HA3bIBACMBIX KOHTAKTHBIMH,
BECHMa CJIOXKHO U TIOIAETCST UCCIICIIOBAHHUEO JIHIITH
METOIaMH TEOPUH YIPYTrocTH [2].

[TomoxeHnne Kojieca OTHOCUTEIHLHO pPEibca
B TICPBYIO OYEPEb 3aBHCUT OT INMUPHUHBI KOJICH
U TIOMYKJIOHKH penbea (puc. 1).

1]envro naHHO# paOOTHI SBIACTCS ONPE/ICie-
HHUE B3aUMHOTO BJIMSIHUS ITUPUHBI KOJICH U TIO]T-
YKJIOHKH PEIIbCOB, CTCIICHb UX PACIPEICICHUS
U KOPPEJISINY, @ TAKXKE UX BIUSHUC HA HANPS-
KEHHO-TIe(HOPMHUPOBAHHOE COCTOSIHUE TOJIOBKU
pernbca.

MATEPWAIbI U METOAbI

Juis onpezneneHus] B3aMMOCBSI3H ITHPUHBI
KOJIEH M TIOJIYKJIOHKH PEJIbCOB HMCIIOJb30BaINCh
METOJIbl CTAaTUCTUYECKOTO aHajn3a, a UMEHHO
YaCTOTHBIE THCTOTPAMMBI ¥ pacyéT Ko dUIreH-
Ta kKoppenasnuu. Pacuét HanpsaxéHHO-
e opMHUPOBaHHOTO COCTOSTHHSI PENbca MPOBO-
JIMJICS C TIOMOIIIBIO METO/1a KOHEYHBIX JJIEMEHTOB,
JUIsl 4ero ObLIa MOCTpOeHa TpEXMEpHast MOJEIb
B3aMMOJICHCTBUS KOJEca M pelibca C MOJHBIM
COOTBETCTBHEM TI'€OMETPUUYECKHX MapamMeTpOB
1 (pU3UKO-MEXaHNUECKHUX CBOWMCTB Marepuara.

[Ipu aHanu3e pacCMOTPEH Y4YacTOK MYyTH
JuHOM 50 kM. J[aHHBIE 0 TEOMETPHH PENHCOBOU
KOJIEH TI0JTy4YEHBI C TOMOIIBIO IMarHOCTHYECKO-
ro xommiekca OPA, ¢ HHTepBaIOM U3MEpeHuit
20 cm. VI3 BEIOOpKH yCTpaHEeHbI YYaCTKU MY TH,
T7ie U3-3a 0COOEHHOCTEH M3MEPUTEIBHOTO 000-
pyZOBaHUSI HEBO3MOXKHO 3a(pUKCHUpPOBATH ITOJI-
YKJIOHKY PEJbCOB, TOJIBKO MINPUHY KOJIEH.

duxcanys MOIYKIOHKH MPOBOJUIACH 110
00eHM HUTSAM IIyTH, B PE3yNBTATe YEro nomyye-
Ha Ooiee ieTalbHasi FeOMETPHsI KOHTaKTa KoJie-
ca U penbca.

Bribopka coctapnser 255307 3HaueHHI,
001Kt BUJT OTyYEHHBIX JaHHBIX PECTaBICH
B Ta0u. 1. Jns Gonee TouHoro pacyéra 3Ha4YCHHS
MTOJYKJIOHKH MEPEBE/ICHBI B YroJl HAKJIOHA T10-
JIOUIBBI PeJibca, OTHOCUTENIBHO TUIOCKOCTH T10-
JIOUIBBI ILTIAJIBI.

[lepBUYHBI aHANM3 MTOMYYEHHBIX JaHHBIX
oKa3all, YT0 IIOMMMO HOPMaJIbHOW FreOMETPHH
PpesibcoBOit Kosten (HopMasibHas ITUPUHA KOJIEH
(1520 Mm), HOpMaTUBHas TOYKJIOHKA PEITLCOB
(1/20)) nmeroT MeCTO ClenyIONHe CUTYalNH:
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Taoéauna 1

OO0umii BUJ JaHHBIX UCHOJIb3YeMBbIX /IJIsl AaHAJIN32 [BbINOJIHEHO ABTOPaMH]|

Km M IMoxyxonka eBas HUTh Iomyxnonka npaBas HUTh upuna
YiII0H I'pazycer VYrion T'pamycet HonEL, e
1 0 1/28 2,045 1/20 2,862 1522,9
1 0 1/28 2,045 1/20 2,862 1522,8
1 1 1/28 2,045 1/19 3,013 1522,7
1 1 1/28 2,045 1/19 3,013 1522,6
1 1 1/28 2,045 1/19 3,013 1522,6
1 1 1/28 2,045 1/19 3,013 1522,5
1 1 1/28 2,045 1/19 3,013 1522,5
1 2 1/28 2,045 1/19 3,013 1522,4
1 2 1/28 2,045 1/19 3,013 1522,4
1 2 1/28 2,045 1/19 3,013 1522,3
Tadauna 2

Pacuér cpenqnux 3nauenuii, Mequanbl, CKO, MUHHMAJIBLHOIO 1 MAKCHMAJILHOIO 3HAYEHM I
[BbIOIHEHO aBTOpaMHu]

ITapametp ITomyknoHka J1€BOW HUTH ITomyknoHKka mpaBoit HUTU [Inpuna xonew,
YiioH Tpamycet Yii0H Tpamycet Wil

Cpennee apudmernueckoe | 1/22 2,644 1/21 2,721 1522,53

Menuana 1/21 2,727 1/21 2,727 1522

CKO 0,421 0,427 2,73

MunnManbHOE 3HAYCHHUE 1/990 0,058 1/990 0,058 1516,3

MaxkcumanbHoe 3Hauenue | 1/12 5,194 1/11 5,194 1541,8

* Cy)KCHHE WIIH YIIUPEHHE KOJICH MPU HOP-
MaTHUBHOW MOTYKJIOHKE penabcoB (1/20);

* HOpMaTHBHas mupuHa Konen (1520 mm),
OTKIJIOHCHHE MOAYKIOHKH PEJIbCOB B GONBIIYIO
(mo 1/11) wm B MeHbIyrO cTOpoHy (10 1/990);

* yiupenue konen (>1520 Mm), OTKIIOHEHHE
MTOYKIIOHKH B MCHBIITYIO CTOPOHY (110 1/990).

CornacHo TEXHOJIIOTHYECKHM KapTaMm, pe-
TYJIUPOBKA LIMPHHBI KOJEU OCYIIECTBISCTCS
PeryIHpOBKOM MONIOKEHUS pelibCa B TOPH30H-
TaJbHOM MIOCKOCTH MO MOAPEIbCOBO ILIO-
HIaJKe IInanbl, 63 U3MEHEHHS MOTYKIOHKH
penbcoB. OnHAKO, MPU HAJTHUYUHU CYLICCTBEH-
HOTO GOKOBOTO H3HOCA PEIbCOB MOA0OHAs
peryaupoBKa He MO3BONAET AOCTHYb HOpMa-
TUBHOHN LIMPUHBI KOJICH, B TAKOM CIly4yae UC-
MOJTHUTENH, B HAPYIICHUE TEXHOIOTHYECKOH
KapThl, PEryIUPYIOT LIHUPUHY KOJCK MyTEM
H3MEHEHUsI MOMYKJIOHKHU peibcoB. TpeTuii Bua
nedopMauu KoJeu SBISETCS CICACTBHEM
H3HOCA SIIEMEHTOB MPOMEKYTOUHBIX CKperLie-
HUil, 0c1abieHnss MOMEHTA 3aTsKKU MPUKpe-
nureneit [3].

s mpOBEpKH THUIOTE3bl 0O HOPMAJIbHOM
pacnpe/iesieHHH MOAYKIOHKH U IIMPUHBI KOJICH
OBLIH OIpENeNICHbl CpeqHee-apUPMETHICCKOE,
MeJiaHa, CPEHEKBAIPAaTHYCCKOE OTKIOHCHHUE
(manee CKO), MUHMMaJIbHOE M MaKCHMaJIbHOE
3HaveHus (Tabm. 2).
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Jlng mpoBepkH rUmoTe3sl 0 HOPMAIbHOCTH
pacnpeneneHus ciiy4aiHol BeTMYMHbI UCTIOb-
3yIOTCSl KOCBEHHBIE, Tpaduieckne n pacuéTHbIe
METOJBL.

K rpadudecknm MeTonam OTHOCST: 4acTOT-
HBIE THUCTOTPAMMBI, HOPMaJIbHO-BEPOSITHOCTHBIN
rpad¥K U AmudHyto auarpammy. K pacaérHeiv
MeToAaM OTHOCAT: KpuTepuid Kommoroposa—
CmupHoBa, kpurepuil [llanupo—Yunka, kpure-
puit ITupcona—Xu-xBaapar u apyrue [4]. B
JIaHHO# paboTe, IS MMPOBEPKH THUIOTE3BI O
HOPMAJIEHOM pacIpeAeiIeH!H NOAYKIOHKHU PENb-
COB HCIIOJB30BaJICS Tpaduueckuil MeTox, a
HMMEHHO YaCTOTHBIE THCTOIPaMMBI.

PE3YNbTATDI
CpaBHeHHe SMIIUPHYECKHUX
H TeOPeTHYECKUX TAHHBIX
JI1st IPOBEPKH TUITOTE3bI TPAPHICCKAM METO-
JIOM OBLTH MCTIONTB30BaHbBI YaCTOTHBIC THCTOIPAMMEL
[TocTpoenue ructorpaMMbl OCYIIECTBISIIOCH
HA OCHOBAHUH SMITUPUICCKUX H TCOPETUICCKIX
4acTOT 3HaueHU BEIOOpKH. OnpeiesicHre 9ac-
TOT OCYIICCTBIISCTCS TI0 PaBHBIM HHTEpBAIaM
JarasoHa BIOOPKH. 1J1s MOAYKIOHKH PEITbCOB
JlaHHBI uHTEpBan cocrasiser 0,235 rpanyca,
JUIs IpuHb Kosten 1 mm. TeopeTnueckue yac-
TOTHI ONPEHCISAIOTCS MO (QYHKIUU TUIOTHOCTH
HOPMAaJIbHOTO 3aKOHA:
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Taoauua 3

YacToThl NOAYKJIOHKH PeJIbCOB M0 00eMM HUTAM B 32/IaHHBIX HHTEpPBaJIaxX
[BBIIOTHEHO aBTOpaMH|

HWureppaist JleBas HUTH IIpaBas HUTH

Omnupudeckue Teopernueckue OMnuprdeckre Teopernueckue

YaCTOThI YaCTOThI YaCTOThI YaCTOThI
1/195 1/990 764 0,01 593 0,00
1/108 1/195 714 0,18 621 0,07
1/75 1/108 652 3,10 467 1,07
1/57 1/75 622 37,64 452 12,46
1/46 1/57 864 317,88 705 105,84
1/39 1/46 1950 1868,74 1011 657,77
1/34 1/39 4112 7647,46 1860 2989,95
1/30 1/34 8365 21785,42 3472 9940,73
1/26 1/30 25234 43201,23 8191 24173,48
1/24 1/26 75992 59635,86 29127 42995,84
1/22 1/24 82380 57306,03 51430 55934,58
1/20 1/22 29982 38333,14 80699 53223,19
1/18 1/20 21196 17849,66 39755 37041,45
1/17 1/18 1670 5785,84 25040 18855,66
1/16 1/17 455 1305,52 11146 7020,40
1/15 1/16 193 205,06 508 1911,83
1/14 1/15 117 24,13 168 436,28
1/13 1/14 26 0,09 37 5,91
1/12 1/13 19 0,00 25 0,46

Taénuua 4 1 JXZ‘;;)Z
YacToThl HIMPHHBI KOJIEH B 3aIaHHBIX / (x)zm'e ’ M

HMHTepBaJiax [BbINOJIHEHO aBTOPpaMH|

HMuTtepBaisl Omnupuyeckue | Teopernueckue
YaCTOTHI YaCTOTHI
<1517 48 8550,19
(1517; 1518) 1046 9678,56
(1518; 1519) 6415 16458,60
(1519; 1520) 20693 24508,99
(1520; 1521) 44701 31960,38
(1521; 1522) 56595 36496,79
(1522;1523) 45953 36496,79
(1523; 1524) 30108 31960,38
(1524; 1525) 18383 24508,99
(1525; 1526) 12269 16458,60
(1526; 1527) 7073 9678,56
(1527; 1528) 3358 4983,96
(1528; 1529) 1894 2247,39
(1529; 1530) 1648 887,39
(1530; 1531) 1044 306,82
(1531; 1532) 654 92,89
(1532; 1533) 300 24,62
(1533; 1534) 104 5,72
(1534; 1535) 338 1,16
(1535; 1536) 561 0,21
(1536; 1537) 622 0,03
(1537; 1538) 690 0,00
(1538; 1539) 373 0,00
(1539; 1540) 329 0,00
(1540; 1541) 85 0,00
(1541; 1542) 23 0,00

T7Ie G — CPEAHEKBAIPATHIECKOE OTKIIOHCHHE;
WL — MaTeMaTH4YeCcKoe OXKUAaHNE (MeInaHa).
Pe3zynbrarsl onpeneneHns 9acToT MpeacTaB-

TIeHsl B Ta0M. 3 u 4.

Ha ocHOBaHMM NOTYyYEHHBIX HAHHBIX IO-
CTPOEHBI YaCTOTHBIE THCTOTPaMMHI (pHc. 2,
3, 4).

[Nomy4eHHbIe THCTOTPaMMBI JUIS TOAYKIOHKA
PENBbCOB M IIMPHUHBI KOJICH aCCHMETPHYHBI, HE
COBIIA/IAIOT C TEOPETHYECKIMH HOPMaJIbHBIMH
KPHUBBIMH, CIIEIOBATEIBHO, TUITOTE3a O HOPMaITh-
HOCTH paclpeAeIeHNs JaHHBIX BETHIHH OTKIIO-
HSIETCS.

C 1enpio OmpeneNneHus B3aNMOCBSI3H BEJIH-
YuH OBl Hpou3BenEH pacuéT koddduimenTa
KOppesiun MeTonoM [Iupcona Mexmy moa-
YKJIOHKOH JIEBOM HUTH Y ITUPUHOM KOJIEH, a TaK-
7K€ MEXTy IOAYKIOHKOH MTPaBOl HUTH U MIUPH-
HOW KOJEeN:

* K03((UIMEHT KOPPETSAUH MEXAY MOA-
YKIIOHKOW JIEBOW HUTH U IIUPHHOHN KOJEH pa-
BeH —0,20 9TO CBHIETENBCTBYET O ciaaboif 00-
paTHOM CBsA3M;

* K03(UIHEHT KOPPEISALUH MEXAY MOA-
YKIIOHKOM MPaBOM HUTH M IIMPHHON KOJIEU pa-
BeH— (0,41, 9TO CBHACTEIHCTBYET 00 YMEpEHHOMH
00paTHOH CBSI3M.
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Puc. 2. YacmomHas 2ucmozpamma WUPUHbI Koneu [8bINONTHEHO
asmopamul].
Pacnipenenenne noxyKkJI0OHKH

IIpu HOpManbHOH mupuHe koien 1520 MM
U MOAYKJIOHKe 00ceux HuUTeH 1/20 KOHTaKTHBIC
HampsDKeHUs He npeBsimaoT 650 Mna, onHako
NpU OTKJIOHEHUHU B IMpelesiax JoNycKaeMoi
noaykionku ot 1/12 go 1/60 onu Bo3pacraroT
6onee ueM Ha 170 % W mpeBBILIAIOT TpEAEI
MIPOYHOCTHU PEITHCOBOM cTamu [5].

Taxoke crenyer yuYuThIBaTh, YTO OTYKJIOHKA
PENbCOB Ha MYTSIX C JKeNIe300eTOHHBIMY IIITIaa-
MU B TIEPBYIO o4epeab (GOPMUPYETCs YKIOHOM
MOAPENbCOBBIX IUIOMIAZOK IIMaJl, ©MEIOIHUX
nonycku ot 1/18 no 1/22 nyist mepBoro copra v ot
1/16 no 1/24 nys BTOporo copral.

Pacuér KOHTaKTHBIX HAPSHKCHUH Ha aHa-
JIM3UPYEMOM ydacTKe OblI Mpou3BeAEH Ha
CerMeHTax MYTH CO CIEAyIOUIUMHU I1apaMeT-
paMu: ¢ OJMHAKOBOW MOAYKJIOHKOW 00eux
HUTEH; ¢ NOAYKJIOHKON 00eux Huted >1/20,
<1/20; ¢ OTINYAIOIUMHUCS B pPa3HbIE CTOPOHBI
MOAYKJIOHKAaMHU MPaBoil U IeBOil HUTEH. Yka-
3aHHBIE BBIIIC MOAYKIOHKH PEIbCOB OBLIH
paccMOTpEHBI IPH HOPMATHBHOM 3HAYECHHH,
NpU YUIMPEHUU U TPH CYXEHUU PEIbCOBOH
KoJien. Bce THUNBI reoMeTpuu B3STHI U3 BBI-
OOpKH.

Pacyér KOHTaKTHBIX HAIPSHKEHUH BHITIOIHEH
METO/IOM KOHEUHBIX JIEMEHTOB.

Mertoz KoHe4YHBIX dneMeHToB (MKD) — unc-
JICHHBIH MeToA pemenus nuddepeHnnanbHbIX
YpaBHEHUI C YaCTHBIMU IPOU3BOHBIMH, a TaK-
)K€ MHTETPaJIbHBIX YPaBHEHUH, BOZHUKAIOIIUX
MpU pEIICHUH 3a7ad NPHUKIaTHOH (U3UKH.
Mertoa MIUPOKO HUCMONB3YeTCS IS pelIeHus

1TOCT 33320-2015. Inasst sxene300€ TOHHBIE JUTS Kee3-
HBIX Jopor. O0mue rexHudeckue ycnosus. — M.: Ctanaapr-
uudopm, 2019. — 39 c. [DnexrponHsiii pecypce]: https://docs.
cntd.ru/document/1200124225. JToctym 28.10.2022.
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Puc. 3. YacmomHas 2ucmozpamMma noOyKOHKU Pesbcoe
dns npasoll HUMU [8bINOHEHO agmopamu].
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Puc. 4. Yacmomnas 2zucmozpamma nodyKoHKU pesnbcos Anst negoll
HUMU [8bINONHEHO asmopamul].

3a7a4 MEXaHHUKHU Je(HOpPMHUPYEMOTO TBEPAOTO
TeJa, TEII000MEeHa, TUAPONUHAMUKH H JJICKTPO-
JTuHaMUKH. Ha jere3HoZ0poKHOM TpaHCIIopTe
METOJ KOHECYHBIX JIECMEHTOB IPUMEHSCTCS IS
peuIeHus 3a1a4d He TOJHKO MYyTEBOTO KOMII-
JIeKca, HO U MOJABHXKHOTO cocTaBa [6—8], cuc-
TeM oOecIeueHus B KEeHUs moe3noB [9; 10]
U TPU TMPOCKTHPOBAHUU HCKYCCTBECHHBIX CO-
opyxenwui [11].

MOIIHOCTD CO3MAaHHON MOJIEIH COCTABISCT
nopsiaka 300 Teicsd y3110B ¥ 200 ThICSY SIEMEHTOB
(puc. 5). Mozenb cOCTOHT U3 KojJeca M perbea.

Puc. 5. 06LEMHas KOHeYHO-31eMeHmHasi Modenb KoHmakma Koneca
U penibca [8bIN0IHEHO asmopamul].
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Puc. 6. KoHmakmHble HanpsieHus 8 207108Ke pefbca Npu NoAyKIOHKe U WUPUHe Koneu:
a) 1/11, 1538,3 mm; 6) 1/20, 1520 mm; e) 1/980, 1527,2 Mm.

Puc. 7. [lamHa koHmMakma u KoHmakmHble 0aeeHus 8 20/108Ke pe/ibca NPuU NOAYKITOHKe U WUPUHE Koseu:
a) 1/11, 1538,3 mm; 6) 1/20, 1520 Mm; 8) 1/980, 1527,2 Mm.

Penbc sxécTro 3aMKCHPOBaH 1O TOJOMIBE, K KO-
JIeCy IPHIIOKCHBI BEPTHKAJIbHBIE HArPY3KH, COOT-
BETCTBYIOIIINE OCEBON Harpy3ke B 23, 25 m 30 Tc/0ch.

PesynbraTsl pacuéTa KOHTAKTHBIX HaIpshKe-
HUW TIpH U3MEHEHWU IIMPUHBI KOJIEH U TOJ-
YKJIOHKH MPE/ICTaBICHBI Ha pHc. 6, 7 1 B Ta0m. 5.

BbIBOAbI

BenmmanHa MOAYKIOHKH peltbca He SBISCTCS
HOPMAaJIbHO paclpelesieMol BEIUYUHOM, Tak
KaK J1000€ OTKJIOHCHHE MOAYKIOHKH OT 1/20,
KpoMe 0003HAaYeHHOTO IOMYIICHUS HaKIIOHa
TIOIPEITHCOBOM TUTOIIAIKH IS )KEIe300€TOHHBIX

® Mwup TpaHcnopTa. 2022.

IITIAJT, SIBIISIETCS CIIEICTBUEM N3HOCA DIIEMEHTOB
MIPOMEXXYTOUHBIX CKpEIJICHNH, ociabieHus
MOMEHTA 3aTsDKKH NpHUKpenuTeneit [3] umm pe-
3yJIBTaTOM HapyIIEHHUs YCTaHOBJIEHHOTO HOPS-
Ka pEeTYIMPOBKH IMIUPUHBI KOJIEH.

Hapymenus npu perynmpoBKe MHAPHHBI KO-
JIe XapaKTepU3yI0TCS N3MEHEHNEM YyIIIa HAKIIO-
Ha peJibca 3a CYET YKIIaIKH TTOCTOPOHHHUX 00b-
€KTOB 10/ TOIOIIBY penbca. Hammare mono0HpIx
HapyIIEeHUH SIBHO IEMOHCTPHPYETCS HA yUacTKaxX
MyTH C IIMPUHOM KOJEH, COOTBETCTBYIOMIECH
HOPMAaTHBHOH, C OTKJIOHEHHUSIMH B TIpeaenax
JIOTTyCKa OTCTyMJIeHus 1-if crenenu (-4 MM;
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Taoéauna 5
TI'eomeTpuyeckue mapamMeTphbl PeJibCOBOI KoJIeH 1JIs1 pacyéTa KOHTAKTHBIX HaNPsSKeHMid
[BBIO/IHEHO aBTOpaMH]

Ne Iupuna | ITogyxioHka KoHTaKTHBIC HANIPSKEHHUS B TOJIOBKE penbea, MITa / MHTeHcuBHOCTD M3Menenus KH, B %
koleu, MM | Jlepprii | [Tpasbrii | 23 Tc/0CH 25 tc/ock 30 tc/och
PpeieC PpeieC Jlesiii pensc | [IpaBbrii JleBbrit IIpaBsrit JleBbrit IIpaBsrit
penbe penbe penbe peibe peibe
1. 1520 1/20 1/20 586,24 586,24 603,46 603,46 645,25 645,25
0% 0% 0% 0% 0% 0%
2. 1516.3 1/19 1/14 602,87 843,68 619,73 863,6 657,28 906,83
3% 44 % 3% 43 % 2% 41 %
3. 1516.9 1/18 1/17 593,97 604,06 613,67 621,07 657,62 659,39
1% 3% 2% 3% 2% 2%
4. 1517.1 122 1/15 599,25 713,36 615,55 731,26 654,35 769,81
2% 22% 2% 21 % 1% 19 %
5. 1518 1/33 1/18 804,66 599,62 824,79 617,57 871,42 657,45
37 % 2% 37% 2% 35% 2%
6. 1518.9 1/16 1/249 614,15 1132,6 635,47 1157,3 685,06 1212,9
5% 93 % 5% 92 % 6% 88 %
7. 1519 1/38 1/17 954,73 600,39 975,7 617,64 1018,9 656,09
63 % 2% 62 % 2% 58 % 2%
8. 1519.9 1/64 1/64 1047 1047 1072,3 1072,3 1128,7 1128,7
79 % 79 % 78 % 78 % 75 % 75 %
9. 1521.2 1/13 1/238 921,64 1115,7 941,54 1142,1 997,53 1209,6
57% 90 % 56 % 89 % 55% 87 %
10. [ 1521.5 1/13 1/339 931,45 1153,8 952,31 1179,4 995,28 1234,8
59 % 97 % 58 % 95 % 54 % 91 %
11. 1521.9 1/364 1/980 1127,8 1140,1 1153,5 1174,5 1209,6 1251
92 % 94 % 91 % 95 % 87 % 94 %
12. | 1523.7 1/14 1/410 824,35 1126,7 841,67 1161,9 880,63 1237,8
41 % 92 % 39 % 93 % 36 % 92 %
13. | 15238 1/113 1/12 1077,3 1035,6 1107,6 1059,8 1174,7 1113,6
84 % 77 % 84 % 76 % 82 % 73 %
14. | 15239 1/83 1/12 1049,9 1025,6 1077,4 1046,4 1142,7 1091,7
79 % 75 % 79 % 73 % 77 % 69 %
15. | 1526 1/855 1/990 1125,7 1134,4 1157,7 1169,7 1234,1 1247,3
92 % 94 % 92 % 94 % 91 % 93 %
16. | 1527.1 1/535 1/16 1118,6 615,16 1150,3 634,25 1228,9 680,16
91 % 5% 91 % 5% 90 % 5%
17. | 15272 1/980 1/16 1126,7 615,66 1156,1 637,48 1234,5 686,44
92 % 5% 92 % 6 % 91 % 6%
18. | 15339 1/16 1/46 615,38 916,23 634,59 940,25 677,09 997,57
5% 56 % 5% 56 % 5% 55%
19. | 15349 127 127 622,85 622,85 642,14 642,12 685,48 685,48
6 % 6 % 6 % 6 % 6 % 6 %
20. | 1536.3 1/20 1/62 598.,2 1025,8 614,8 1044,1 652,48 1092,9
2% 75 % 2% 73 % 1% 69 %
21. | 15383 1/11 1/28 1078,2 6334 1108,3 652,84 1174,5 696,89
84 % 8 % 84 % 8% 82 % 8%
22. | 1540 1/20 1/101 598,2 1081,8 614,78 1102 654,09 1162
2% 85 % 2% 83 % 1% 80 %
23. | 15403 1/19 1/106 602,24 1096,7 618,87 11242 656,36 1185
3% 87 % 3% 86 % 2% 84 %
24. | 1540.7 1/15 1/35 740,1 859,48 761,66 879,51 812,35 925,94
26 % 47 % 26 % 46 % 26 % 44 %
25. | 1541.7 1/15 1/43 723,37 954,82 744,47 972,94 791,9 1012,5
23 % 63 % 23 % 61 % 23 % 57 %

+8 MM), U ¢ pa3NTUYHON MOAYyKJIIOHKOW obenx 1/20, mpu mmpuHe komem 1516, 1520, 1536
Hutei. B T1abn. 5 onu npencrasnens! B ctpokax #1540 mm (tabm. 5, crpoku 1, 2, 20 u 22 coor-

2-17. BETCTBEHHO). POCT KOHTaKTHBIX HAaIpsDKCHUH
W3meneHne mupuHbI Kojien ciiabo BIMseT Ha B JAHHBIX CIyJasx cocTaBisieT 2—3 %.
M3MEHEHHE KOHTAKTHBIX HANPSHKEHHUH, 9TO ITPo- Poct HanpsxkeHNIT B TOJIOBKE pelibca SBIISeT-

ACMOHCTPHUPOBAHO Ha NMPUMEPE MOAYKIOHKH CSA HETaTUBHBIM (baKTOpOM, CHMJKAIOOIUM KOH-

®  Mwup TpaHcnopTa. 2022. T. 20. Ne 6 (103). C. 27-34
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TaKTHO-yCTaJOCTHBIE CBOMCTBA PEIbCOBOM
CTaJIi, ¥ B UTOI'€ MOXKET PUBECTH K 00pa3oBa-
HHIO TIONEPEYHBIX yCTAIIOCTHBIX TPELIHH B TO-
JIOBKE pelibca B BHUJE CBETIOr0 MM TEMHOIO
ISITHA, BBI3BIBAIOIIMX OTKA3 PeJibca J0 MPOIycKa
rapaHTHHHOTrO ToHHaXa [12—-15].

Poct xoHTakTHBIX HanpspkeHuit Ha 20 %
u Oojiee HAYMHAETCS [IPU BBIXOJE MOAYKIOHKU
u3 unTepBaia ot 1/15 no 1/30.

HauOonbimnii pocT KOHTAKTHBIX HaIpshKe-
HUI HAOIIONACTCS MPH NPUOIMKCHUU K TOPHU-
30HTAJIBHOMY TOJIOKEHUIO TOAOILIBHI pejbca.
Ipu nonyxnonke Menbuie 1/100 poct Hanpsixe-
Huil cocrasnsget 80-97 %.

[Tpu M3MEeHEHUU MOAYKJIOHKH B CTOPOHY
YBEJIMYEHHUS yIVIa HAKJIOHA TOIOLIBBI PEIbCOB
ot 1/14 no 1/11 pocT KOHTaKTHBIX HANPSKEHUN
coctasister 41-84 %.

3AKNOYEHKUE

[TapameTp MOIYKJIOHKU PEIbCOB B 1IEIOM
OKa3bIBaeT 3HAYUTEIBHOE BIMSHUE HA HAIPSDKEH-
HO-1e(hOpMUPOBAHHOE COCTOSIHHE Ba)KHEHIIEero
3JIEMEHTA BEPXHET0 CTPOEHMS ITyTH — PENIbCa, UTO
B KOHEYHOM UTOTE CKa3bIBA€TCS HA JOJITOBEYHO-
cTu (OKM3HEHHOM LwKie). st yBennueHus pe-
cypca pelibca He0OX0UMO He JI0ITyCKaTh, B YUCIIe
MPOYEro, OTKJIOHEHUH MOTYyKJIOHKH PENbCOB
BCIIE[ICTBHE U3HOCA OTAENIBHBIX JIEMEHTOB IIPO-
MEKYTOUHBIX PEJIbCOBBIX CKPETIIIEHUH 1 HapyIIle-
HHMI TEXHOJIOTHYECKOIO MpoLecca PeryaupoBKU
IIMPHUHBI KoJieW. B KauecTBe OMOITHUTENbHBIX
Mep IO yBEIHUYEHMIO CpOoKa CIyxkObl peibca,
BO3MOXKHO, CTOUT IEPECMOTPETh JOMYCKU IO
OTKJIOHEHUIO IOYKJIOHKH 0T 1/20.
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AHHOTALUA

Pedakyus nybnukyem nodbopky Mamepuasnos, no02omosneH-
HbIX Ha 0CHOBE HOBOCMHbIX CO0BLUEHUL npecc-ueHmpa MuHucmep-
cmea mpaxcnopma Poccutickoll @edepayuu u NOCBAWEHHBIX Me-
ponpusimusmM, cocmosswiumcs 8 xode nposedeHusi XVI MexdyHa-
PodHO20 hopyma u 8bicmagku « TpaHcnopm Poccuuy.

B nepabiti deHb omkpbiswezocs 15 Hosbps 2022 eoda Popy-
ma npownu 3acedaHue komuccuu [ocydapcmeeHHo2o Cogema
Poccutickoti ®edepayuu, naHesnbHas duckyccus «KoHmelHepHbIL
NoOmMOoK 8 30Xy 210barbHbIX WOK08. AKmyarbHble mpaekmopuu
pa3sumust pbiHKay, Kpyenbiti cmon « ObecnedeHue mexHU4ecko2o
COCMOSAHUS a8MOMOBUITEHO20 MPaHCNOPMa 8 MEYEHUE KU3HEH-
HO20 YuKna» u ompacrnesas KoHgepeHuyus «IghchekmusHocmb
Mmep 20cydapcmeeHHol noddepxKuU Ha 8030YWHOM mpaHchopme
8 nepuod becnpeyedeHmHo20 CaHKYUOHHO20 0aBIeHUSsT.

Bo emopoti deHp Popyma yyacmHuKU 0bCyxdanu porb Hayku
8 obecneyeHuU mexHomoau4eckol ycmoliyugocmu mpaHcnopma,
800Hb Ui MpaHCNOpm U OUEHKY CO0meemcmeUsi 8 HOBbIX YCI08U-
AX, hopMyny Koonepayuu 8 mpaHCNOPMHOM MawUHOCMPOEHUU,
HO8ble LUpoBbIe UHCMPYMEHMbI, UHGhOPMAUUOHHbIE CEPBUCHI
U mexHonoeuu, mpaHcnopmHyto 6e3onacHocme U yughposbie
sKocucmemsl ynpasnexusi. Kpome smoeo, npowsnu 3acedaHue
Cosema pykogodumeneli ynomHOMOYEHHbIX OpaaHos 8 obnacmu
mparcnopma eocydapcme-4eHos Egpasulicko2o 3KOHOMUYECKO-
20 cot03a U npe3eHmayus TpaHcnopmHozo akcenepamopa PXK/.

3aknyumensHbllil 0eHb bbin noceswéH MexdyHapoo-
Homy compydHuyecmey. E2o omkpbina nneHapHas duckyccus

©meo asmomMobubHbIX dopoe.

Tpancnopt Poccnu. Ctparerust pocra

B nepseiif nens @opyma cocTosinach Iie-
HapHas auckyccus «Tpancnopt Poccuu. Crpa-
TErusl pocTa B HOBBIX YCIOBHAX». B Hell npu-
Hsanu yuactue Ilpencenarens IIpaButenscTBa
P® Muxaun Mumyctus, noMmomHuk Ilpesu-
nenrta Poccun Urops JleBuTHH, nepBbiil 3ame-
crurens [Ipencenarens IlpasutenscrBa PO
Amnppeii benoycos, 3amectutenu Ilpeacenare-
ns IlpaButensctBa PO Mapar XycHymiuH
n JImutpuil YepHbIIEHKO, MUHUCTpP TpaHC-
nopra Buranuii CaBenbeB, npejacenareib
npasieHus 'ockomnanuu «ABropop» Bsuecnas

Mup Tparcriopra, 2022. T. 20. Ne 6 (103). C. 36-55

TpaHcnopTHas Heaena-2022

«MexdyHapoOHoe mpaHcnopmHoe compydHuyecmao 8 2022.
Hognble HanpasneHusi, mpeHObl, pe3ynbmamai», 20€ 8 eHmpe
8HUMaHus bbinu Oelicmeusi cmpaH No 8o0NPOCcaM HanaxugaHus
mpaHCNopmHbIX cesi3eli 8 yCrosusix caHkyul, npasonpume-
HeHue u koopOuHayusi pabombl no co30aHuK0 npugnekamesb-
HbIX mpaHcnopmHbix npodykmos 8 nepumempe EASC. [Janee
Ha ceccuu «3aps ¢ Bocmokay: 3HayeHue mopeaosnu co
cmpaHamu A3uu 0115 pocculickoll 3KOHOMUKU U cnocoBHOCMb
mpaHcnopma eé obecnequms» npedcmagunu docmuaHymsle
pe3ynbmamsl 8 NnepeopueHmayuu 8HeWHemopaosbix ceasel
Ha 80CMOK.

3asepwuna Oenosyro npozpaMMy UMO208asi NieHapHas
duckyccusi. Kak ebipasurcsi 3amecmumens MuHucmpa mpatc-
nopma P® BaneHmuH VeaHos: «Paboma Ha ®opyme bbina opea-
Hu308aHa KpaliHe nnodomeopHO, MHO20 80NPOCO8 ydanock 06Cy-
Oume, Hallmu mMOYKU CONPUKOCHOBEHUS U NYMU PEWEHUST».

Cocmosioce HaepaxOeHue nobedumeneli npemuu «Popmy-
na OsuxeHusi». [pemusi npussaHa codelicmgosamp pasguMUI0
mpaHcnopmHoU UHEPacMpPyKmypbl, NOBLILEHUIO yPOBHS OKa3a-
HUSi mpaHCNOPMHbIX yCi1ye, @ makxe CmMuMyuposaHuro 20cydap-
CMBEHHbIX U KOMMEPYECKUX CMPYKMYP K PeWeHU 3Ha4uMbIX
npobnem mpaHcnopmHol cghepsl. B KoHKypce yyacmeyom
MOMbKO peanu3osaqHble NPOEKMbI UMU yciyau, Nomyduswue
npakmuyeckoe npUMeHeHuUe 8 chepe mpaHcnopma.

Tema «TpaHcnopmHolU Hedenuy makxe ocgewaemes Ha
e8mopoli 06510XKe U Ha YeHmpasibHoU 8Krelike HoMepa.

Knoyesble criosa: mpaHcnopm, 800HbI mpaHcnopm, Xene3Ho00pOXHbII mpaHenopm, 8030YWHbIi mpaHcnopm, 20p0dckol 06-
LWECMEeHHbIL MpaHCnopm, MexAyHapOOHIL MPaHCNOPMHBIL KOPUAOP, UHMENIEKMYyarbHbIe MPaHCNOPMHbIe CUCMEMbI, CMPOUMesTb-

IlerymeHnko, reHepanbHbId TUPEKTOP — MpPE-
cenarensb npasieHnst OAO «PX» Oner Berno-
3€poB u reHepanbHbIi qupexTop [TAO «Aspo-
¢ror» Cepreit AneKkcaHIPOBCKHUH.

OTkpsiBas Meponpustue, Muxann Mumry-
CTHH TOm4epkHyI, 4to IIpesnneHT 0003HAUMIT
TPaHCIIOPTHYIO MHPPACTPYKTYPY B KauecTBe
OIIHOTO W3 IVIABHBIX APaiBEPOB Pa3BUTHS IKOHO-
MUKH cTpaHbl. OHa 00ecreunBaeT JOTHCTHKY
Uit 6u3Heca, paboune Mecta U KOM(OPTHEIE
YCIIOBUSI J)KU3HM TpaskAaH. B HOBBIX CaHKIIMOH-
HBIX peaiusX KpalHe BaKHO MOJAEPKHUBAThH
YCTOWYHUBOCTHh PabOTHI 3TOH OTpaciu, THOKO

0rg/10.30932/1992-3252-2022-20-6-5.

[na uumuposarusi: TpaHcnopmHas Hedens-2022 // Mup mparcnopma. 2022. T. 20. Ne 6 (103). C. 36-55. DOI: https:/doi.

MonHbili mekcm pedakyuoHHOU nybIUKayuu Ha aH2NuULiCKOM A3bIKe nybIuKyemcs 60 8mopoii Yacmu daHHO20 ebInycKa.
The full text of the editorial in English is published in the second part of the issue.
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pearupoBaTh Ha U3MEHEHHE BHEIIHEH Cpeabl
1, KOHEYHO, MAKCUMAJIbHO OBICTPO AEHCTBOBATH
C Y4ETOM KapAWHAIBHO NIEPECTPOUBILIIXCS CXEM
JIBIDKCHUS TOBapOB.

Kpowme Toro, peus nia o pa3paboTke 1 BHeE-
JPEHUN HOBBIX 00pa30BaTEIbHBIX CTAHAAPTOB
B IIPOIIECC ITOTOTOBKH CIICIIMAINCTOB. B gacT-
HOCTH, B 00JIaCTH CTPOHUTENILCTBA M SKCILTyaTa-
IIMH aBTOMOOMJIIBHBIX JOPOT, TOHHENEH U APYTHX
COOpYKECHUM.

B cBoro ouepens Buranmii CaBenbeB oT™me-
THJI, 9TO ceddac uaer Oospas padora 1mo pas-
BHUTHUIO BHYTPEHHUX BOAHBIX nyTeil. B Poccun
HacuuThiBaetcs 102 ThIC. KM BHYTPEHHUX BOJ-
HBIX IyTel. DTO anbTepHaTHBa aBTOMOOMIIBHOMY
1 KEJIE3HOJOPOXKHOMY TpaHcmopty. [ py30060-
poT Mopckux noproB Poccnu mo nroram 3toro
To/la COKpaTUTC BCero Ha 2 % K MOKa3aTelsaM
MIPOIILIOTO TOf1a.

MUHHUCTpP TPaHCTIOPTA TAKXKE COOOIIIII, YTO
MozepHu3aus BocTouyHoro nmonurona i yse-
JIMYCHHUS TTOTOKA TPY30B HIET B IJIAHOBOM pe-
)kuMe. «Ilo uToram 3TOro rojga mo >Keae3HOM
JI0pore B BOCTOYHOM HaIlpaBJICHUHN Oy/IeT BHIBE-
3eHO0 158 MUIH TOHH yIiIst U OpYTrHX TPY30B.
B crnenyromeM roxy nmiuaHupyeTcsl BHIBE3TH
173 mume ToHH, K 2024 TOoAy DOMKHBI BEIATH HA
TIPOBO3HYIO crtocoOHOCTH B 180 MiH ToHH. [Toka
C 3THM CIIpaBIAEMCS», — J00aBHII OH.

Amnpnpeit benoycoB HalmoMHUI, 9TO B TEKy-
IIEM TOY MBI CTOJIKHYIIUCH ¢ OJI0Kazoil TpaHc-
MOPTHBIX BEIX00B B EBpomy. B ¢usnueckom
BBIpaKCHUH 3 IBa KBapTaja, C alpess 1o CeH-
T0pb, IO cpaBHeHHUIO ¢ 2021 romom, BHenIHe-
TOProBBIi 060pOT co cTpaHamu EBpocoro3a yman
npubnusnutensHo Ha 25 %. OIHOBpEMEHHO
¢ atuM obopot ¢ Kuraem u FOro-Bocrtounoit
Aszneii yBemmumics moutd Ha 10 %, a Ha 10’)KHOM
HarpasjeHun — Ha 56 %.

Taxoxe ObIIT 3aTPOHYT BOIIPOC Pa3BUTHSI KITIO-
YEBBIX TPAHCIOPTHO-JIOTHCTHYECKUX KOPHUIO-
poB. «Camblii HICTOpUYECKH MOIIHBIH — BocTou-
HbII kopugop. Ero nporssk€HHOCTH MOpsiaKa
11-12 TBIC. KM, IPOBO3HAS MOIITHOCTH — 280 MITH
ToHH. HO 3TOrO HEemocTaToYHO, YTOOBI ceivac
1 B Ommkaiimed nepcreKkTuBe 00eCednTh pas-
BuTHE cTpaHbL. B mmmanax 10 2030 roxa HOBBICHTE
TIPOBO3HYIO MOIITHOCTH /10 350 MIJTH TOHH TPy30B
B rofl. [IpoTsskéHHOCTh KOpUAOpa B HAIpaBlIe-
HUH A30Bo-YepHOMOpCKOTO OacceifHa ¢ BBIXO-
nom B Typmmio u ctpansl CeBepHoit Adpuxn
cocTaBiseT mopsagka 3,5 Teic. kM. Texymias
MIPOBO3Hast crtocoOHOCTH modTn 180 MITH TOHH.
3nech OonbIIMEe BOBMOXKHOCTH pocTta. JKaém
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npupoct okoio 300 miaH ToHH. OH CTaHeT mo
MOIIIHOCTH COPa3MEPHBIM C BOCTOYHBIM HAPaB-
JIGHUEM, — COOOIIMJI NEPBHIH 3aMECTHUTEIND
Ipencenarens IIpasurenscrea PO. — Kopugop
«CeBep—IOr» mmeer MCKIIIOYNTENHHO Ba)KHOE
3HayeHne. OH MpoXoxuT ot rmopra Yers-Jlyra no
npaHckux nmoprtoB bennep-Adbac m HYabaxap
¢ BbIX0Z10M B HMiicKuil OKeaH U UMeeT IpOoTsi-
*KEHHOCTB 5 ThIC. KM. TekyIas mpoBo3Hast CIo-
cOOHOCTBH — 14 MaH TOHH. MBI XOTHM JOBECTH
110 32 mute ToHH. OH ITEpeceKaeT ¢ ceBepa Ha T
LEITBIN PS ISHCTBYIOIINX TII00ABHBIX TPAH3HUT-
HBIX KOPHIOPOB U B TIEPCHIEKTUBE MOXKET H3ME-
HUTH MHPOBYIO JJOTUCTUKY ITI0OABHBIX TPAaHC-
MIOPTHBIX TIOTOKOBY.

OH 106aBwII, YTO BBICTPAUBAHHE TPAHCIIOPT-
HO-JIOTUCTUYECKOTO KOPHIIOpa — 3TO OonbIIas
u cucteMHast pabota. KaxxapIit Kopuaop TomkeH
OBITH OCCIIOBHBIM, @ 3TO TpeOyeT IENOoro psiaa
PETYIATOPHBIX N3MEHEHUH, KOTOPBIE JOJIKHBI
pemarbcs B paMKax COIVIAIICHHH ¢ CONpeelb-
HBIMH CTPaHaMH.

BeicTynas nepen npucyTcTByromuMy, Ma-
par XyCHYJUIMH 3aTPOHYJ TEMY Pa3BUTHS JOPOT.
«K 30 HOSOps ¢ KaKABIM CyOBEKTOM IUTAHUPY-
eTCsl TIOAIINCATh MATHICTHUN TUIaH-MEMOpaH-
JIyM pa3BUTHS A0por. To ecTh Jitoau OyayT 3HATH
TOYHO, I/Ie Kakas jopora OyaeTr mocTpoeHa
B Te€UCHHUE MATH JeT. Ha Ty mporpammy dax-
TH4ecKu OyneT HanpasieHo 13 TpiH pyOnei», —
OTMETHJI OH.

Jmutpuii YepHBIIEHKO 3as1BUII, YTO EAHHOE
MOOHMIBHOE MPUIIOKEHUE IS MacCAXUPOB
TpPaHCIIOPTa MOXET MosiBUThCS B CaHKT-
IMerepOypre, Jlennurpazackoi obmactu n Tepu.
IMunotHel npoekT MUHTpaHCca MO3BOJISET CAE-
JIaTh MYJIBTHMOJANbHBIE TIEPEMEIICHHUS] O49eHb
yaoousiMu. Ilaccakup Ha OCHOBE TEXHOJOTHUH
T€OJIOKAIIMH MOXET PAacCTaBUTh TOYKH CBOETO
MapIIpyTa, i CHCTEMA C IIOMOIIBIO HCKYCCTBEH-
HOTO MHTEJJIEKTa ITOA0epET MpaBHIIbHBIN MapIl-
PYT 1 CIIENAET CTHIKOBKH.

«TpancmopTHast oTpacyib OZHA M3 CaMBIX
TIPOJBUHYTHIX C TOYKU 3PEHUS HCIIOJIB30BAHUS
HCKYCCTBEHHOTO MHTENIEKTa. 18 % KpymHBIX
1 CpeHUX KOMITaHWH B chepe TpaHCIopTa nc-
MOB3YIOT €T0 B cBoel pabore u okomno 38 %
TUTAHUPYIOT C/IEIIaTh 3TO B ONMpKaIIee Bpemsi», —
3aBEPIINI OH.

Hogeiimue TeXHOI0THH TPAHCIIOPTA

15 nos16pst 2022 rona Ha rwromaake Poccuii-
ckoro obmecTBa «3HaHNWE» MHUHHUCTp TpaHC-
nopra Butanuit CaBenbeB npoBEN JNEKIIUIO




0 COBPEMEHHOM TPAHCIIOPTE, a TAKXKe MepCIeK-
TUBAx €ro pasBuTHs B Oyayiiem. B cBoém BbI-
cTymieHu MUHUCTP 0c000€ BHUMaHHE YIIEIUIT
BHEJPEHUIO HOBEHIINX TEXHOJOTHIl B TpaHC-
noptHoii cdepe. «L{npposuzanus npeacrasneHa
B J11000¥ Kommnanuu. Eciu BBl nmpoiinéreck 1o
BBICTAaBKE, TO YBUJHTE, YTO HET HU OJHOH KOM-
MaHWH, r7e He Obuta OBl IpeacTaBiacHa nudpo-
BH3alus. Bes TpaHcniopTHAast oTpacip H3MeHIIa
CBOH JaHAma@T, MOTOMY YTO OHA MOJHOCTBIO
ouundpoBaHay, — 3asBHI I1aBa MUHTpaHca.

Buranuii CaBenbeB pacckasal 00 YHHKAIIb-
HBIX OTEYECTBEHHBIX pa3paboTkax B chepe
apuanuu. CerogHs MPOXOIUT MacIITaOHBII
MPOIIECC UMITOPTO3aMEIIICHHUS, OCHOBHBIM IIPHO-
PUTETOM KOTOPOTO sIBIIsIETCs o0ecreueHne 0e3-
ONACHOCTH TacCaXupoB. «OTKa3 3amaIHbIX
napTHEPOB OT COTPYAHUYECTBA B ABUACTPOCHUHU
MOBJIEK 32 OO0 BaYKHYIO LIEJTb [0 BO3POKICHHIO
OTEUECTBEHHOH aBHaIuu ¢ HOBOM cuioi. [lo
yTBepkAEHHOM [IpaBuTENECTBOM IIpOrpaMMe 110
2030 roxa miuaHUpyeTCsl MPOUZBECTH CBBIIIE
TBICSIYM CaMOJIETOB, B TOM YHCIie — nopsiika 270
MC-21», — cka3ai oH.

Brita otmeueHa mpoBenéHHas pabora mo
MoJIepHHU3aIMK EMUHON CHCTEMBI OpraHu3aluu
BO3IyIIHOTO BMXeHusl B Poccun. B HacTosiee
BpeMsl YIPABJICHUE JIBI)KCHHEM B BO3IYLTHOM
MIPOCTPAHCTBE IUIOLIAIbI0 26 MIIH KM? BeETCS
u3 14 caMbIX COBPEMEHHBIX BBICOKOTEXHOJIOTHY-
HBIX PETHOHAJIBHBIX IICHTPOB, COOMPAOIIIX BCIO
a’pOHaBUTAIIMOHHYI0 HH(popMaiuio. «CTOUT
OTMETHTb, YTO MIPH CO3JAHMH STOH YHUKATBHON
CHUCTEMBI HCIIOJIb30BAHO OTEUCCTBCHHOE 000PY-
JTIOBaHUEY, — MOMYCPKHYI IIaBa MUHTpaHca.

B sxene3H0q0poiKHON 0TpacIy TaKXKe aKTHB-
HO TPUMEHSIOTCS OCCIUIOTHBIC TEXHOJIOTHH.
B wactHocTH, Ha MOCKOBCKOM HEHTPaIbHOM
KOJIBIIE ITPOXOJIMJIA UCIIBITAHHE 03 MAaCCaKUPOB
oecnmnoTHas «Jlacroukay. ABTOMaTHKa He 1aéT
cOoeB, BEeAET MOE3/ TOYHO MO PACIHCAHHUIO.
MIIK —3To0 0/1uH 13 CaMbIX MHTEHCUBHBIX Y4aCT-
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KOB Haccaxupckoro jasmxeHus B Esporne. Ilo-
JNOOHBIE TEXHOJIOTHHU ceiiyac BHEIPSIOTCS
U B METPO Ha BoMbIION KOJIBIIEBOW JTHHHUH.

MUHHUCTpP TpaHCIOPTa BO BpeMs JIEKIHH
COOOIIMII O TEKYIIMX NPOEKTaX, 0OCHOBAHHBIX Ha
BHEJ[PEHHH COBPEMEHHBIX TeXHOJOrni. Hanpu-
Mep, kK 2024 rogy roToBUTCS OTKPBITHE OECITH-
JIOTHOTO Kopuupopa Ha Tpacce M-11 «Hesay.
B onmxaiimee Bpemsi Tpacca «HeBa» craner
NIepBOH JOPOroi B MUpeE, KOTOopast OyJeT MOJIHO-
CThIO 00OpymoBaHa IH(POBOI HHDPACTPYKTY-
PO¥i 17151 OCCIMIOTHBIX TPY30BUKOB. ITO 0COOBIN
TUI OECHMJIOTHBIX MalvH. «Pe3ynsrarel 3TOro0
9KCIIepUMEHTa Oy Iy T HCIIOJIb30BaTh U Ha JPYTUX
Maructpaisix, Hanpumep, Ha KA u M-12
Mocxksa—Ka3zanps. K 2030 rony nnanupyetcs
caenarh OeCHmIOTHRIMU 19,5 ThiC. KM pOCCHIA-
CKUX JIOPOT OOIIEro Mojb30BaHUs», — YTOUHUI
Munuctp.

BecnnnoTHble TEXHOJIOTUM TaKke OyIyT aK-
THUBHO UCIIOJIb30BaThCS M B Chepe peUHOro 1 MOp-
CKOTO TPAaHCIIOPTa. ABTOHOMHOE CyOBOX/ICHUE —
OJUH U3 HOBBIX TEXHOJOTUYECKHX TPEHJIOB.
B npouiom rogy B Poccuu ObL10 ocyiecTBieHo
28 peiicoB, B KOTOPBIX HCIBITHIBATIMCEH OCCITHIOT-
HBIE TEXHOJIOTHH, JIOKa3aBIIe BOBMOXKHOCTh UX
TIPUMEHEHHSI CETOIHSI.

Kpome Toro, MuHHCTp yNOMSIHYJ O psiie
3HAYMMBIX OTEUECTBEHHBIX pa3padorok. Hanpu-
Mep, 0 pazpaboraHHoM B 1966 roay sxpaHoIia-
He KM — cyaHe Ha BO3IyIIHOI MOgyIIKe, KOTO-
poe 3a pyoexom mpo3Banu «Kacnuiickium MOH-
CTPOM» 3a €ro pa3Mepbl U BIECUAT/ISIOUINE BO3-
MoxHOCTH. COBpeMEHHbIE MOJIENN SKPAaHOIIIIAHOB
cerofHs pa3pabarbIBalOTCsi KOHCTPYKTOPCKHM
oropo umenu P. E. Anekceesa.

Buranuii CaBenbeB NOAUEPKHYI U TOCTHXKE-
HUSI B O0JIACTH CTPOMTENBCTBA aTOMHBIX JIEI0-
KOJIOB, aHAJIOTOB KOTOPBIX HET OOJblle HU
B OZIHOM Jpyroii cTpaHe Mupa. «Hama 3anaua Ha
CErofIHSAIIHUI JACHb — MOJIHOCTBIO PaCKpHITh
noreHuran CeBepHOTO MOPCKOTO IyTH. JTO
JIOBOJIBHO CEpbE3HBIN TPaHCIIOPTHBIIT JIOTUCTH-
YeCKHUil KOpUAOp, KOTOPBIM Ha JBE HENEeNU CO-
Kpamiaet myTh U3 ctpad KOro-Bocrounoii Azuun
B EBpony, no orHomeHuo k Cys1KoMy KaHaly.
BrinonHsTh 3Ty 3ama4y Kak pa3 U MO3BOJISIOT
HallM JIEJOKONBI U Ta30BO3bI JIEJOBOTO Kilac-
cay, — MOACHWI OH.

HOxHbI# KIaCTEP

15 HOs10pst 2022 roxa npomnuia KoH(EpeHIHs
«IOHBI# KITacTep — COBpEMEHHast TPAHCIIOPT-
Hast aprepusi». [ockoMnanus «ABTOLOP» Mpen-
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CTaBUJIa MPOEKT, 3aBEPIIMB TEXHHUKO-3KOHO-
mudeckoe obocunoBanue (TD0). Ono OwUIO
npoBezieHo 1o nopydenuto lpesnnenra Poccun
Bnagumupa Ilytuna.

CTpOUTENILCTBO aJIbTEPHATHBHOTO HAIPAB-
JieHus B10JIb UEPHOro MOpsi — aBTOMOOMIBLHOM
noporu Topstauit kirou—Coun, BKITFOUast 00X01T
MKp. Ajsiep, 3a npezesnamMmu 0eperoBoil mooCk
U B 00XO0/] YIHYHO-TOPOXKHOM CETH TACT UMITYJIEC
JUTsL pocTa SKOHOMHUKK KpacHomapckoro kpas
u Typuctrdeckoii cepsl Poccun B 1ieom, mos-
BOJIUT PACKPBITh JIOTHCTHYCCKUAN TMOTEHI[HAT
PErMoHa, YTO CO3JACT MPEAIOCHUIKA U IS 110-
CJIEZIOBATEILHOTO PA3BUTHS MMOPTOBOM MH(ppa-
ctpykrypsl Coun u Tyarnce. Peanuzarust mpoek-
Ta «KOXKHBIN KJIaCTEP» MO3BOJIMT JIUKBHUPOBATH
CC30HHBIC JIOPOKHBIC 3aTOPHI, BHI3BAHHBIC
KpaTHBIM POCTOM TYPUCTUYIECKOIO [TOTOKA, a TAK-
JKE COKPATHUT BpeMsi B IyTH Ha 67 % — ¢ 6 10 2
yacoB Ha yuacTke /[xyora—Couun. HoBas nopora
00€CIIeYHT MOBBIIICHHE YPOBHS 0S30MAaCHOCTH
JUTS BCEX YUACTHUKOB JJOPOXKHOTO JBHKEHHS, YTO
MMO3BOJIUT MHOTOKPATHO CHHU3UTh aBapUHHOCTH
Y CMEPTHOCTB Ha jioporax — B 4 u Goinee pas.

[IpoexT siBisieTCSl COBEpIIEHHO Oecnpere-
JICHTHBIM B CBSI3U CO CIIOKHBIMU HH)KEHEPHBIMHU
PEIICHUSIMH U YHUKAJIBHBIM IPUPOTHBIM JIAH/I-
madTom MecTHOCTH. CIIOXKHO MEPEOICHUTh
3HAYUMOCTh CTPOMTENILCTBA aBTOMOOUIBHOMN
noporu it KpacHopapcekoro kpast v ajist Beei
CTpaHbI B [[EJIOM, OTMETHUJI [IEPBBII 3aMECTUTEIh
MpejcenaTesisl MPaBICHIsI 0 HHBECTUIIHOHHON
nonutuke 'ockomnanuu «ABTomop» Mropb
Kogaub.

JlupekTop nenapTamMeHTa rocyJapCTBEHHOM
MOJIUTHKA B 00JIACTH JOPOKHOTO XO3sSHCTBA
Munrpanca Poccun Anapeit [1Innos HanoMHIIT
0 peanu3yeMbix (eaepalibHBIX MPOCKTaX.
«Jo xonma 2023 roga OyayT 3aBepiiieHbI TAKUE
00bekThI Kak JlanpHuii 3amaaHbiii 00xon Kpac-
Hozapa, peKoHCcTpyKims Tpacchl A-289 ot Kpac-
Homapa 1o Temproka B HanpasieHuu KpeiMcko-
ro MOCTa, paclIMpeHa aopora ot AHamsl J0
Kpsimckoro mocra. [Tocnenyromas mianomep-
Has paboTa 3aKJH04aeTcsi B CTPOUTEIBCTBE HO-
Boro HampasieHus ot xyoru g0 Coumn», — oT-
METHJI OH.

IIpoexr crpoutenncTBa HOxHOTO KiIacTepa
HEOJJHOKPATHO 00CY>KAaJICs, HO BBHY €TO CII0XK-
HOCTH U BBICOKOM CTOUMOCTH 32 CUET MPOXOXKIe-
HUS B CTECHEHHBIX TOPHBIX YCIOBUSX MIOCTOSTH-
HO oTkianbiBasics. B pamkax TOO ymanock
CHHU3HUTh CTOMMOCTh CTPOUTEIBCTBA OTCIIbHBIX
yuacTkoB 710 30 %.
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ABromoOwmbHas nopora A-147 — 310 eauH-
CTBEHHBIH U 0e3aJbTepHATUBHBIH aBTOIOPOXK-
Hblit ipoesn ot Jxyoru 1o Coun. Ha 3Haunresns-
HOM MPOTSDKEHUH JIOpOra MU3BWIINCTAsl, BBHIY
MIPOXOXKJCHHUSI B CTECHEHHBIX TOPHBIX M INPH-
OpexHbIX ycioBusx. [eomeTpuyeckue napa-
METPBI Ha OTJIENIBHBIX yYacTKax JOPOrd He COo-
OTBETCTBYIOT HOPMaTUBHBIM TPEOOBaHUSM, Ha-
NpUMep, Ha CEepIaHTHHAX UMEIOTCS KPHUBBIC
¢ paauycamu ot 10 1o 14 MeTpoB. DTo NOBHIIIA-
et puck JTII ¢ nIMHHOMEPHBIM TPYy30BBIM
1 TIACCaXUPCKUM TPAHCIIOPTOM.

«KpacHonapckuii kpaif TOTOB MOJIEPKHUBAThH
3TOT HPOEKT aJMHHUCTPATHBHO U (PMHAHCOBO,
B TOM YHCJIE C TOYKH 3PEHUS HAJIOTOBBIX JIIOT.
MBbI rOTOBBI B )KMBOM Jjiuaiiore ¢ [ockomnanuei
CTPYKTYPHPOBaTh MaKCUMaJIbHO MHTEPECHBIH
MponyKT. Peannzarius HHBECTIPOEKTA MO3BOIUT
YBEJIUYHUTHh Hally A00aBIEHHYIO CTOMMOCTH
U BaJIOBBIH PETHOHAJBHBIN MPOIYKT HA CyMMY
6osee 600 mipa pyOieit. CTpOUTENBCTBO ITOM
JIOPOTH MO3BOJIUT YBEINYUTH 00BEM TYpIIOTOKA
¢ 17-18 10 25 MIJIH TypUCTOB B TO/I», — MOTYEPK-
HyJ1 Munuctp skoHOMUKH KpacHogapckoro kpast
Anexkceit FOpraes.




I[TpoexTrpoBaHUE 1 CTPOUTENHCTBO IEPBOOUE-
PEIHOTO y4acTKa HOBOM JOPOTH 10 Y4EPHOMOPCKOMY
no0epeskbIo —00xoza AJIepa INTaHUPYeTCs HayaTh
yxke B 2023 romy, 3aBepiuuth — B 2026 roxy.

Cemunap 9CKATO-PTH no Bonpocam
¢ poBU3ALMY TPAHCIIOPTA

15 Hos10pst B pamkax XVI MexayHapoaHoro
(opyma u BbicTaBku «Tpancniopr Poccrny» cocro-
suicst 3-i cemunap DCKATO-PTU « {udporuzars
TPAHCIIOPTA: Ha Iy TH K )KH3HECTOMKO, OSCIIIOBHON
1 YCTOMYMBOH CBsI3yeMOCTH». MeporpusiTie ObUIo
npuypodeHo k 11-my 3acenanuto TpaHcmopTHOTO
coBera PacimpeHHoN TyMaHraHCKOM MHULIAATHUBBI
16 HOs10pst 2022 rona.

Lexnp cemMuHapa — HapalyBaHue MOTEHIMANIA
cTpaH A3HMarckoro-THXOOKeaHCKOro PeruoHa 1o
BHEPEHHIO 1 IIPUMEHEHHFO IIM(POBBIX TEXHOJIOT U
Ha TpaHcropre. B xoze MeponpusiTys BEICTYIIHIN
skcnepts! w3 Pocenu, Kuras u Monromun, Cekpe-
tapuara DCKATO, Jlenosoro coeera EBpasuiicko-
TO HKOHOMHYECKOTO COI03a M A3HMarckoro OaHka
MH(PACTPYKTYPHBIX MHBECTHULIHI.

Poccuiickas generaiys HaOMHUIIA, YTO OHA
n3 neneit TpancnoptHo# ctpareruu Poccuiickoi
®Deneparmu 10 2030 roza ¢ MPOrHO30M Ha MEPUOTT
110 2035 rona — imdpoas TpaHcHopMaIys TpaHC-
1opTa U YCKOPEHHOE BHEAPEHHE HOBBIX TEXHOJIO-
ruii. B kauecTBe nmpruMepoB HallMOHATIEHBIX IPOEK-
TOB IO BHENIPEHHIO IU(POBBIX CEPBHUCOB B TPaHC-
TIOPTHYIO AESTENIEHOCTB ObLITN 03BY4EeHBI AIEKTPOH-
HbIE TPaHCIIOPTHBIE HaKJaJHbIE, MPOEKT 10
UCIIOJIb30BAaHUIO OECHIJIOTHBIX TPaHCHOPTHBIX
CPEZCTB Ha CKOPOCTHOM aBTOMOOWIIBHOI Jopore
M-11 «Hesay.

Hudpouzaiius TpaHCTIOPTa SBISIETCSI OXHAM
13 IPHOPUTETOB COTPYHUYECTBA CTPAH-YYaCTHHIL
EADC, uto noaTBepaeT NOAMMCAHHOE B anpesie
2022 roma CornanteHue o npumeHennn B EADC
HaBHUT'aLMOHHBIX IUIOMO /1151 OTCIICKMBAHMS TIepe-
BO30K.

Poccuiickasi ctopoHa BBICTYIHIIA 32 JajbHEH-
M JWaJIor 1Mo BCEM aclekTaM HuQpoBU3aLin
TpaHCIOpTa 1 TIOAYEPKHYJIa TOTOBHOCTb JIEITUTHCS
CBOMMHU TI€PENOBBIMU pa3paboTKkaMu B JIAHHOU
cdepe co BceMH cTpaHaMu A3HATCKO-TUXOOKeaH-
CKOT'O PErHOHa.
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C mpe3eHTanUsIMU 00 MHHOBAIIMOHHBIX
peUICHUAX B 00JIaCTH UCITOJIB30BaHUS ITUPPO-
BBIX TEXHOJIOTHH Ha TPAHCIOPTE BHICTYIHIN
NpeCTaBUTENN POCCUUCKUX OpraHHU3alui
TpaHcnopTHoro komiuiekca: PYT (MUUT),
OAO «PXJ», AHO «IMTK».

HudpoBbie HHCTPYMEHTHI
JJIS1 HOBOM JIOTHCTHKH
16 HOs10ps1 2022 rona Ha nonsx « TpaHcmopT-
HOW HeJeNn» COCTOsUIaCh MaHeNIbHasl Ceccus
«{udpoBbie MHCTPYMEHTHI IS HOBO JIOTHCTH-
km». [IpeacraBureny rocynapcTBEHHbIX U OM3-
HEC-CTPYKTYp 00CYAMIN IM(POBbIE HHCTPYMEH-
TBI, YK€ IPUMEHSIEMbIC B Pa3jIU4HbIX THUIIAX
TPaHCIOPTHBIX MEPEBO30K, a TAKXKE TOJIBKO
IUTAHUpYEMBbIE K 3amycKy. B ceccuu mpuHsm
yyacTHe 3aMecTUTellb MHHUCTpa TpaHCcIopTa
JAmutpuii bakaHoB, 3aMecTUTENb T€HEPATLHOTO
nupexropa OAO «PXK]1» Errenuit YapkuH, uneH
Cogera @enepauuu Aprém Lllelikun, TupexTop
110 KOPIOPAaTUBHBIM OTHOIIEHHUSM U CBSI3IM
¢ opranamu rocyaapctseHHoit Bractu OO0 «Sn-
nexc.Takcn» AHTOH [leTpakoB u apyrue.
Hdmutpuit bakaHoB pacckasal O INIaBHOM
MIPOEKTE, 3aIIAaHUPOBAHHOM JUIS PEryJInpoBa-
HUSI aBTOMOOWJIBHBIX NEPEBO30K, — IIU(PpoBOM
npoduie. B cucremy, paspadbarsiBaemMyro MuH-
TpaHCOM, IJIAHUPYETCs 3arpyarb MHQopMa-
LHUIO O Pa3InYHbIX aBTOMOOMIIBHBIX HEPEBO3-
YHKax: [epeBO3UMbIE HMU TOBAaphl, KOMMEpYe-
ckue nanuble, ciydau ATII u yniaueHHbie
Hajord. Ha ocHoBe 3THX HaHHBIX Oymer ¢op-
MHUPOBAThCSl PEUTHUHT MEPEBO3YHKOB, JINACPHI
KOTOPOTO CMOTYT IOJy4aTh pa3jiuyHbIe Mpe-
HMMYIIECTBA, TAKUE KAaK COKpPAalIeHUE KOJIHYe-
CTBa IPOBEPOK, CHIKEHHAsI CTaBKa 10 JIN3UHTY
u apyrue. Beenenue cucteMbl nuppoBOro
po IS INIAHUPYETCSI B TEUSHHE ABYX JIET.
Cenarop Aptém llleiikun pacckasan o pa-
6ote Han parudukamueir CornameHus o npu-
MEHEHUU HABUT'AlIMOHHBIX IJIOMO Ha TEPPHUTO-
pun EBpasuiickoro DxoHomuueckoro Corosa
U O 3aKOHOJATEJIbHOM PETYJINPOBAHHUU DIIEKT-
POHHOTO OKYMEHTOOOOpOTa Ha TpaHCIOpTE.
B cBoro ouepens Amutpuii bakanos nosicuu,
YTO OJIaroaaps CUCTEMe IEKTPOHHBIX MTEPEBO-
304YHBIX JOKYMEHTOB MOXXHO PEIIUTH TaKHe
aKTyaJIbHbIE IPOOJIEMBI, KaK 3aTOPhI HA ITYHKTaX
MIPOIIYCKa Yepe3 roCylapCTBEHHYIO TPaHULLY.
3aMecTHUTeNb TeHEPaIbHOr0 JUPEKTOpa
OAO «PX]I» EBrenuii YapkuH npe3eHToBal
paznuuHble 1U(POBBIE CEPBUCHI, YIKE TIPUME-
HsIEMbIE€ KJIMEHTaMu KkoMnaHuu. Cpenu HUX —




9JIEKTPOHHAs TOProBast Iouanka «I'py3oBsie
nepeBo3Ku», 4epe3 koropyw B 2022 ronay
ObLIa opopMIICHA MUJTMOHHAS OTIIPABKa.

[ToppoOHee 0 cucteme HaBUTALMOHHBIX
miaoM0 ¥ 0 mepcreKkTHBax €€ JalibHeiero
pacnpocTpaHeHHs paccKkasajla TeHepalbHBIN
nupexrop OOO «LIPLIT» Enena Uruarenkosa.
O npuMeHsieMBbIX B pa3BUTHH OH3HEca HU(PO-
BBIX TE€XHOJIOTHSAX paccKaszajll AUPEKTOp IO
KOPIIOPAaTUBHBIM OTHOLIEHUSIM U CBA3SIM C Op-
raHamu rocynapctBeHHoi Biactu OO0 «Sn-
nekc.Takcu» AHTOH IleTpakoB, BHUIle-TIpe3u-
neHT TpancnopTHo# rpynnsl FESCO [Imutpuit
Cypose1l 1 rerepainbHsliil tupekrop OO0 «MTC
Agto» Jlennc CMHUPHOB.

HNuTterpanusi 6eCNUIOTHBIX JeTATEJIbHBIX
annaparoB B eJJUHOE BO31YLIHOE
NMPOCTPAHCTBO

16 HOs0ps Ha noJIsix TpaHCIIOPTHOM Heneu
MPOIEN KPYIIbIA cTONI « MOHUTOPUHT UCTIOJb-
30BaHHUs BO3YIIHOTO MPOCTPAHCTBA HAJl METa-
MOJIMCaMH KaK MHCTPYMEHT peanuzanuu Kon-
nenuuu uaterpanuu bBC B ennHoe Bo3ayIHoOe
MPOCTPAHCTBO U Pa3BUTHS TOPOJCKON a3poMo-
OWJIBHOCTHY. YYaCTHUKH OOCY/IHIIH MTPEATOChLI-
KU CO3/IaHMsI CUCTEMbl MOHUTOPUHTA TMOJETOB
aBHalMK OOIIEr0 Ha3HAYEHHUS U OECIHMIOTHBIX
BO3AymHBIX cynoB Haa Cankr-IletepOyprom,
TEXHOJIOTUH, (PYHKIMOHAIBHBIC BO3MOXHOCTH
CHUCTEMBI, TEKyIIee COCTOSIHUE HOPMATHBHO-

® Mwup TpaHcnopTa. 2022. T. 20. Ne 6 (103). C. 36-55

TpaHcnopTHaA Heaensi-2022

paBoOBOW 0a3bl B 00JIaCTH peryaupoBaHUs
OECITUJIOTHBIX MOJETOB HaJ| arIOMEPaIHsIMHU.

B 2011 rogy MuHTpaHCOM 1O WHUIMATHBE
rybepnaropa Cankr-IlerepOypra Obuin BBEJCHBI
30HBI 3aIlpeTa U OrpaHUYCHUS ITOJETOB HAJI TO-
ponom. IIpu ycTaHOBIEHHH TaKMX 30H HEOOXO-
JIMMO 3HaTh, KTO H [10 KAKOMY MapIIpyTy JBUTa-
eTcs. B cBs3M ¢ 3TUM onpeesieHbl MeXaHU3MBbI
W aJITOPUTMBI JJIsl 0OecriedeHHss MOHUTOPHHTA
1 (PUKCUPOBAHMS MOJIETOB BO3AYIIHBIX CYJIOB —
9TO MHOTOIO3ULIMOHHAsI CUCTEMa U TIEPBUYHBIE
JIOKAIMH1, KOTOPBIE IOJDKHBI padoTaTh COBMECT-
HO. Pa3paboTaHHBI TPOEKT MOI0OHON CHCTEMBI
TI03BOJIMII B 3TOM T'0/1y PEJIM30BaTh NEPBbIN 3Tall
CHCTEMBI B IIEHTPAJIILHON YacTH ropoja.

B ®enepanbHbIX aBHAIMOHHBIX MpaBHIIAX
€CTh 1paBo (OPMUPOBAHUS 30H OrPaHUYCHHS
U 3aI1peTa NoJIETOB B UHTEPECaX OT/IEIbHBIX JIHII,
HO HE YCTaHOBJIEHO, KTO (pOpMHpPYET MOPSIOK
HCIIOJIb30BaHUS BO3JYIIHOTO NMPOCTPAHCTBA
B OTUX 30HAaX — 3TO IPaBO HE 3aKPEIICHO HU 32
(enepanbHBIMU OpraHaMy BIIACTH, HH 33 JIULIOM,
B MHTEpecax KOTOPOro 3Ta 30Ha ObLi1a chopMu-
poBana. Takum 00pa3oM HEOOXOOMMO yCTaHO-
BUTbH, KTO MOXKET U JIOJDKEH pa3padarhIBaTh 10-
PSIOK UCIIOIB30BAHUS BO3AYIIHOTO MPOCTPaH-
CTBa, KOTOPBIN OyIeT SBIATHCS 00s3aTeIbHBIM
JIOKyMEHTOM JIJIsI BCEX DKCILUTyaTaHTOB, B CITyyae
€CJIM yCTaHaBIUBAeTCs 30HA 3alpeTa U OTpaHU-
YEHUSL.

Ha cerogusimnuii neHpb, Koraa Kaxablii Mo-
JKET CTaTh BIa/IeNIbIIeM OECIMIOTHOTO BO3Ly -
HOTO cpezcTBa, HeoOxonuma KoM(opTHast HH)-
pacTpykrypa Juis 6€30[acHOTO HCIIOIb30BaHUS
BO3/YIIHOTO MPOCTPAHCTBA B TOPOACKON cperie.

HITO «Anmas» coBmectHo ¢ OO0 «Pnaift
Jpon» pa3paborany KOMIUIEKCHOE peElIeHUE,
peryaupyroiiee HoJaeThl APOHOB B TPOCTPAHCTBE
ropojckux arnomeparuii. Cucrema mo3BosiseT
COIIacOBaTh MOJET 3a HECKOJbKO YacoB, a Ha
paboTy ¢ TOKyMEHTaMH YXOAHMT JI0 IBYX MUHYT.
Cepauc yuutsiBaeT 0osiee 10 ThICAY 00BEKTOB
a’pOHABHUI'ALIMOHHOM HH(pOPMAIMK, OOHOBIISIO-
muxcst exeaHeBHO. CucTeMa MHTErpupyercs
C TOPOACKHMH CEpBUCAMH « YMHBIA TOPOI»
n «be3onacHelil TOpoa» U AaET BO3MOXKHOCTD
OTCJIeKHMBATH IOJIETHI, @ TAK)KE MCIOJIb30BaTh
JIPOHBI I MOHMTOPUHTA TOPOJCKON MHPpa-
cTpykTypbl. Ha muargopme co3naHbl JIMYHbIE
KaOWHETHI TOPOICKUX JIMUHUCTPALIUii, B KOTO-
PBIX COTPYJHHKH COIVIACOBBIBAIOT MONETHI, HO-
JIy4aloT TTOJTHOLICHHYIO CHCTEMY ayTeHTU(HKa-
LIMH BJIaIeNbla JPOHA M HAaOJIOAI0T 32 BO3/Ly1I-
HBIM MPOCTPAHCTBOM TOpoja. ABTOMaTHU3UpO-




BaHHAs CHCTEMa MOHHUTOPHMHIA oOecreunBaeT
HenpepbIBHOE HAOJIOACHHUE 32 BO3AYIIHBIMU
cygaMu U (pUKCHpYeT HapylIEHHs OIepaTopOB.
Bcest mosyueHHas nHpopManus aBTOMaTHYeCKH
HarpasJseTcs 1 00padaThIBaeTCsl B TEPPUTOPH-
aJIbHOM LIEHTPE MOHUTOPUHTA, OTKYyAa IMOTOM
nepenaéresi orneparopam.

Mexny Cankr-IlerepOyprom, HITO «Anmaszy
1 000 «Dnaitt [poH» 3aKII0YEHO CoIvIallieHe,
B paMKaX KOTOPOTO CErojiHs UCHBITHIBACTCS
iargopma, o3BOJISIIONIAs YIIOPSI0UYEHO J1aBaTh
paspeleHus Ha B3JET, IPEJOCTAaBIISIS JAOTOIHU-
TeNbHY0 HH(pOpMALHIO 0 3asiBUTeNe. [IoTHOCTD
Tpaduka B roposie yBeJIHMUUBACTCS, IPU ITOM
00JIBILIOE KOJTMYECTBO OTIPABJICHUI JIOKUTCS Ha
KypbepCKyto jocTaBky. st Toro, 4To0bI rapaH-
THUPOBATh CPOKHU JIOCTABKHU ITOJOOHOTO poja OT-
NpaBJIeHUH, HEOOXOAUMa JOTIOHUTENBHAS JIO-
ructuka. CaHkr-IleTepOypr B 3TOM CMBbICIIE
pacnoJyiaraeT XOpOIIWMH YCIOBHSMHU: peKa
Y KaHaJbl MO3BOJISAIOT JOCTATOYHO O€30MacHO
repeMenIaThest Ha O0JIBILON TEpPUTOPUH rOpoyIa,
He 00s13aTeJIbHO JIeJ1aTh COOTBETCTBYIOILUE I1I0-
aJKd BHYTpU (hacajHOW WIIM MCTOPUYECKOU
yactH ropona. OZHO3HAYHO BOIPOCH! Oe3omac-
HOCTH OECIMIIOTHBIX JIETATEIbHBIX CPEICTB
B XKHMJIOH 3aCTpOIKe B TAKOM IIJIOTHOM Merario-
nuce, kak CankTt-IletepOypr, SBISIOTCS OCHOBO-
TnosararomumMu BorpocoM. JIroboe nanpHeiiniee
pa3BUTHE BO3MOXKHO TOJIBKO MOCIIE TOTO, KOTna
BCE PUCKHU OyyT yCTpaHEHBI.

«AOCOIIOTHO TOYHO U SICHO, YTO HE MOXET
OBITH CErMEHTHUPOBAaHHOI'O BO3AYIIHOTO IIPO-
CTPaHCTBA, OHO SMHOE U YIIPABJISAETCS €MHBIMU
IpaBMJIaMU U3 eAnHOTro LieHTpa. Komneru ceftuac
B paMKax 3KCHEPHUMEHTaIbHO-TIPABOBOTO PEIKH-
Ma HMILYT BapUaHThl, HO TO, 4TO (eaepaabHbIM
LHEHTPOM JIOJKHBI OBITH BBIPa0OTaHBI HOBBIE
MpaBujia MCIOJIb30BaHMS BO3JYLIHOTO MPO-
CTpPaHCTBA HaJl KPYITHBIMH HACEIEHHBIMHU ITyHK-
TaMH C JIONYCTHMBIMH PUCKaMHU M KOHTPOJIEM
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HaJl HUIMH — HE MOJJIEKUT HUKAaKOMY COMHEHHIO.
DTH npaBUIIa JODKHBI OBITH pa3pabOTaHbl B TOM
YUCJIE U 17151 30H OTPaHUUEHUS, U JUIS 3aKPBITHIX
30H B HEKOTOPBIX CIIy4asx», — OTMETHII B CBOEM
BBICTYTUUICHUU 3aMECTHUTENh HadaJIbHUKA YIIpaB-
nenus [Ipesunenta Poccuiickoit @eneparuu mo
obecneueHuo AesTeabHocT occoBera PO
Anexcanap KOpuuk.

CorpynnuuectBo Poccun u Ilakucrana
B 00J1aCTH aBTOMOOMJIBHBIX I'PY30IIepPeBO30K
16 Hos10pst 2022 rona Ha rtoma ke X VI Mex-
IyHapoaHoro (opyma u BeicTaBku « TpaHncrnopt
Poccum» cocrosnock noxnucanue MexmpaBu-
TEJIBCTBEHHOTO comtameHus Mexay Poccueit
n [TakucTaHoM 0 MeX/IyHapOIHOM aBTOMOOHIIb-
HOM coobuenuu. [loanucu mox TOKyMEHTOM
noctaBuiIM MunucTp Tpancnopra Poccuiickoit
®denepannu Buranuit CaBenbeB 1 MUHHUCTD
kommyHuKanui Meinamckoii Pecry6muku [Taku-
cran Mexmyn Acaf.

3aKII0YeHUE COraNIeHHs CO3AaéT JOrOBOP-
HO-IIPaBOBYIO 0a3y IO OCYIIIECTBICHUIO aBTOMO-
OWJIbHBIX MEPEBO30K MEXKAY JAByMs CTpPaHAMHU.
INoanucanue TOKyMEHTa pacIMPUT reorpaduio
MEPEBO30K I'PY30B aBTOMOOMIBHBIM TPAHCIIOP-
TOM 110 MapIIpyTaM MEXKIYHApOIHOTO TPaHC-
mopTHOTro Kopunopa «Cesep—HOr», B ToM uucie
B 4acTH BbIXoJa Ha Tepputopuio [lakucrana
yepe3 Teppuroputo Mpana. Ilpu stom Oynyt
CO37aHBl JOTOJHUTENbHBIE MOTEHI[HATbHBIE
BO3MO)KHOCTH B 00JIACTH aBTOMOOMIIBHBIX ITEpe-
BO30K JUIsl POCCHHCKHX U MAKUCTAHCKHUX Iepe-
BO3YHKOB.

TpaHcnOpTHOE MAIIMHOCTPOEHHE

B cocrosiBiieiics 16 nostopst 2022 roaa muie-
HapHOHN Auckyccuu «TpaHCIOPTHOE MalIuHO-
ctpoeHue. @opmyna Koomeparuu» MPUHAIN
ydacTue 3aMecTuTenbr MUuHHCTpa TpaHCIopTa
HUrops Yanuk, reHepalbHBId AUPEKTOP
AO «I'TJIK» EBrenuii Jutpux, npe3suneHT
AO «ABTOBA3» Makcum CokoloB, reHepasib-




et nupextop [TAO «Kopnopanust «pkyT»
Annpeit borunckuii, npencenarens CoBera
nupekropoB AO «Cunapa — TpaHcnopTHbIE
Mamuns», npe3uaent PAT Anexcanap Muma-
PUH U IpecenaTesnb IpaBleHus], TeHepalbHbII
qupextop AO «OCK» Anexceit PaxmaHoB.

Boaublii TpancnopT

16 Hos6pst 2022 roma mpoiwia oTpaciaeBas
koH(epeHIs «BonHbIi TpaHCIIOPT B HOBBIX
YCIOBHSIX: B3I 3a TOpU30HTY. [Ipurnamén-
HBI€ 9KCIIEPTHI U3 FOCYAapCTBEHHBIX CTPYKTYP
u cepbl Ou3HECca 00CYIMIIHN PAa3BUTUE MEKIY-
HapOJIHBIX TPAHCIIOPTHBIX KOPHIOPOB, 0OHOB-
neHue (I0Ta U NePCIEeKTUBBI Il BHYTPEHHETO
BOJIHOTO TpaHcnopra. B koHdpepeHun npuHsi-
JIM y4yacTHe 3aMecTUTeNb MHUHHUCTpa TpaHC-
nopta Anexcauap IlommuBai, pykoBoguTens
Pocmoppeudaora 3axapuit [Ixuoes, creru-
anpHBIM npeactasutens 'K «Pocatom» mo
BOIIpOCaM pa3BUTHsI ApPKTHKH Bramnumup
[TaHOB U Apyrue sKCHEepTHI.

Anexcanap IlomwuBali OTMETHN 3HAYU-
MOCTh M aKTyaJIbHOCTb TpPaHCIOPTHOH cTpa-
teruu 10 2035 rojga, MPUHATON B MPOILIOM
rogy. OHa mo3BojuiIa ONEPAaTUBHO OTBETHUTHh
Ha BBI30BBI, CBA3aHHBIE C BBEICHUEM MEXIY-
HapoJHbIX caHKIMIl. OCHOBHas Ielb TpPaHC-
MOPTHOM MOJIMTUKH — IEPEOPUEHTALUSA TPY30-
MOTOKOB. B cBsi3u ¢ 3TUM 3amecTuresn> MuHu-
CTpa OTMETWJI 0COOYI0 3HAYUMOCTh TPAHCIIOPT-
Horo kopunopa «Cesep—tOr», uHppacTpyKTypy
KOTOPOTO MOJEPHU3UPYIOT MHUHTpaHC cO-
BMecTHO ¢ Pocmoppeudnorom. «IloreHnuan
pocTa — nmpakTudecku ABykpatHbIi k 2030 ro-
Iy», — COOOIIMI 3aMMHUHUCTpa. AJIEKCaHIp
[TommuBaii moguepkHy1, 4TO, HECMOTPA Ha BCe
CIIOXXHOCTH, B 2022 rony 3aMeTeH pOCT Ipy30-
U MacCaKUPOMEPEBO30K.

Temy BaxkHocTH KOopuapopa «Cepep—IHOr»
NPOJOJIKUJ U 3aMECTUTENb MpeaceaaTens
MpaBUTENbCTBA AcTpaxaHckol obnactu Jlenuc
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AdanacreB. B yacTHOCTH, OH OTMETHII, YTO
caM KOpUJOp BABOE KOpOUe CBOMX aHAJOTOB.
CerojHs 3aMeTHA )KHBas 3aUHTEPECOBAHHOCTh
B Pa3BUTUU KOPHUIOpPA CO CTOPOHBI JIpyxKe-
CTBEHHBIX I'OCYJapCTB, BhIpaXkaeMasi B HHBE-
CTUIMAX B pa3BUTHE IOPTOBOM MH(PACTPYK-
Typsl. biarogaps 3TuM U ApyTUM IIaraM cra-
HET BO3MOXHBIM IapaHTUPOBATH MOJUTHYE-
CKYIO HE3aBHCHUMOCTb Halllel CTpaHbl B 4aCTH
JIOCTAaBKHU I'PY30B.

06 ocBoeHnu CeBepHOTO MOPCKOTO MYyTH
pacckaszai creunuanbHblil mpeacrasutens 'K
«Pocarom» no Bompocam pa3BUTHSI APKTUKU
Bnagumup IlanoB. OH cooOuiwi, 4To 3a mo-
cienHue ATk JeT Poccus nepenia Ha HOBBII
KaueCTBEHHBI ypOBEHb IOHUMaHHS MOPCKOU
JIOTUCTHKH U MPpHOOpesa TaKKue KOMIIETEHINH
W 3HaHUS, KOTOPHIMU HE 00JIaJlaeT HU OJHO
3apy0eXHOE rocyAapcTBO HJIM KOMIAaHUS.
Ceiluac mocrasiieHa 3ajia4ya MeperTH K KPyr-
noroguyHoit Hapuranuu CMII B BocTOUHOM
HampasieHud kK 2024 roxy.

Kopupnop «Cesep—IOr»

B 3aBepumieHnn KoH(GEpPEHIUU BBICTYIIHII
3axapuii [Ixnoes. OcoOblii akueHT miaBa Poc-
Moppeudrora caesnan Ha BaXXHOCTH JUisi On3Heca
BHYTPEHHHX BOJIHBIX ITyTEH U pa3BUTHSI MOPCKUX
r1yOOKOBOJHBIX TEPMHUHAJIOB. [ 0BOps O TpaHC-
MOPTHBIX Kopuaopax, 3axapuil J[uoes moa-
YEpKHYJ 3HAYUMOCTh Kopuaopa «CeBep—HOry,




UCXOZ Aaxke He U3 00bEMa MepeBO30K Ha JaH-
HBII MOMEHT, a U3 €r0 Fe0NOIMTUIECKOTrO IIOTEH-
nuana. «Jlorucruxa Oyner onpenesnsomeit 1s
skoHoMuKH. Tam, rne Oyayt opmupoBarbcs
HOBBIE MapUIPYThI, TaM OyIyT BO3HUKATh TOUKU
pocTay, — 3aBepUIMI OH.

KonTeiinepHbIe nepeBo3KH

B xone cocrosiBmieiics 16 Hosiops 2022 roma
naHeNnbHON quckyccun « KoHTelHepHbIi MOTOK
B 3MOXY [I00AJTBHBIX IOKOB. AKTyaJIbHBIC TPa-
CKTOPHH Pa3BUTHUS PHIHKAY» YYACTHUKU BCTPEUH
00CynuiIM M3MEHEHUs Teorpaduu BHEIIHEIKO-
HOMMYECKOH JAESITETLHOCTH 3a IMOCIEHIE MECSI-
IIbI, IPEJIOKEHHUS JIOTUCTHUECKUX ONEPAaTOPOB
Ou3HECY B HOBBIX YCJIOBHUSIX, Pa3BUTHUE KOHTEH-
HEPHOM JIOTUCTHKH, oOecIieueHe Oaganca uH-
TEPECOB YYaCTHUKOB BHEIIHEIKOHOMHYECKON
JIESITEIbHOCTH UCXOsI U3 IOTPeOHOCTEH oTpac-
JIell pocCcUCKO 3KOHOMUKH, IPOIIECCHI Mepe-
CTPOCHHMSI OTEUCCTBEHHBIX MPEAIPUITHIA O]
COBPEMCHHBIC CTAHIAPTHI JIOTUCTHKH.

MexnyHapoaHbIi a3ponopT
«IllepemeThLeBO»

Ha xoudepennun MexyHapoIHOro a’po-
nopta «IllepemerseBo» 17 HostOpst 2022 roxa
OblIM 00CYXJAEHBI BONPOCH pa3paboTKu
Y BHEJIpeHUs [UPPOBOI1 IKOCHCTEMBI yIIpaBJie-
HUSl a3pONopTOM. B MeponpusiTuu nmpuHsun
ydacTHe 3aMecTHTeNb MHUHUCTpa TpaHCIopTa
JAmutpuii bakaHoB, reHepaIbHBIH JTUPEKTOP
AO «MAIll» Muxaun BacuneHnko u npeacra-
BUTEJU adporopra.

Ha xoH¢epeHnny ObUT IPENCTAaBIEH KOMII-
JIEKC YHHKaJIbHBIX Pa3pa0dOTOK B Ka4ecTBe 0a3bl
JUTSL CO3/[aHUsT HAITMOHAIBHOM 11(pOBOIl a3po-
MOPTOBOW 3KOCHUCTEMBI.

«MexayHaponssli asponopr lllepemerseBo
Bo3mIaBWi1 MHyCTpUaNIbHBINA LIEHTP KOMIIETEH-
M « A3pOTIOPTHI», OCKOJIBKY Y HAac €CTh YHH-
KaJIbHBIE pa3pabOTKU, KOMITETEHIIUH U ONBIT. Mbl
npeJiaraeM yHUBEpCalbHOE PelIeHe, KOTopoe
MOXKET OBITB B LIEJIOM JINOO B CBOMX COCTaBHBIX
4acTIX-MOIYJISIX IPUMEHEHO BO BCEX adpOIop-
TaxX CTPaHbD», — CKa3ajl OH.

Aspomnopr lllepemeTseBo onepexaer MHO-
rUe a’ponopThl B MHpE 0 aBTOMAaTH3aLHH
1 nU(POBU3ALNHN MTPOLECCOB 00CITY)KUBaHUS
caMoJéToB, rpy30B U naccaxxupos. OH paspa-
00Tai 1 peau3yeT NporpaMMHoe odecrieueHue
C IPUMEHEHHEM METOJI0OB HCKYCCTBEHHOTO
MHTEJUIEKTa, 3HAYUTEJbHO MPEBOCXOASIINX
3apy0Oe)KHbIe aHAJIOTH.

Mwup TpaHcnopTa. 2022
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Hudposas skocucrema MAIII no3sossier
B aBTOMAaTU4YE€CKOM PEXHME YIPaBIsATh adpo-
MTOPTOBBIM POU3BOJICTBOM 3a CUET 00pabOTKH
60abpmMX 00bEMOB naHHBIX. COBOKYNMHOCTh
STHX IPOLIECCOB MO3BOJSET 3HAYUTEIILHO OII-
TUMH3HPOBATh 3aTPaThl U HOBLICUTH I PEKTHB-
HOCTb pabOTHI.

udposas sxocucTeMa yrpasieHuUs IPOU3-
BOACTBeHHBIMU Tiporieccamu MAIII Bkirouaer
B cels:

* AODB - IlenTpanbHas a3pomnopToBas
6a3a nanubix (IIAB/]) « CHHXpPOH» — OCHOBHOM
WHCTPYMEHT YIPABJICHUS ONEPALMOHHON Jesi-
TEJIBHOCTBIO a3POIOPTa;

* CHCTEMa COBMECTHOTO ITPUHSTHUS PELICHUN
¢ aBuakoMnanusmu (A-CDM);

* RMS — aBTOMaTu3upoBaHHasl cHUCTeMa
YHpaBJIEHUS pecypcaMu ¢ IPUMEHEHUEM Ipa-
¢uyeckoro uHTEepdeiica;

* YHUKaJBHBIH HU(PPOBOW JBOIHUK — CHUC-
TeMa J0JIFOCPOYHOTO U KPAaTKOCPOYHOTO MOJIe-
JIMPOBAHUS, aHAJIN32 U OIITUMU3ALMH e TEIb-
HOCTH a’poIopra ¢ NPUMEHEHUEM METO/0B
HCKYCCTBEHHOI'O MHTEJUIEKTa, B TOM YHCIIE
HelipoceTei;

* IpyrHe MepcreKTUBHBIE CUCTEMBI, BKIIIO-
Yasi YIPaBJIEHYECKYI0 OTYETHOCTh U KOMMeEp-
YEeCKUE WHCTPYMEHTHI JUIsl IPUHSTHS CBOEBPE-
MEHHBIX a/IeKBaTHBIX PELICHUH.

[llepemMeTbeBO CTa MEPBBIM a3pONOPTOM
B Poccum, kotopslii paspaboran U BHEIPHII
CHCTEMY COBMECTHOTO NPHUHATHS pelIeHUN
¢ apuakommnanusmu (A-CDM), ucmosnb3ys co0-
CTBEHHYI0O MHHOBAIIMOHHYIO IPOU3BOJCTBEH-
HyI0 0a3y naHHBIX « CHHXPOHY.

Tounasi cucreMa POTrHO3UPOBAHUS T03BO-
nuia pa3paborars nU(GPOBON NBOWHHUK a3po-
nopta lllepemerbeBo, Monenupyomuii pabory
B3JIETHO-ITOCAJ0YHBIX I0JIOC, HACCAKUPCKUX
U TPY30BBIX TEPMHHAJIOB, CUCTEM 00paboTKu
Oaraxka u JJOCMOTPOBOTO 00OpPYIOBaHUs, TIEP-
COHaja M TeXHUKH. [IpeuMyIecTBO CUCTEMBI
3aKJII0YAETCsI B MOCTOSTHHOM aBTOMAaTH4YE€CKOM
nepeoOy4eHn 1 MTHOBEHHOM peakiuy Ha U3-
MEHEHHSI.

OneparuBHOE pearupoBaHue Ha U3MEHEHHUS
no3pojsier lllepeMeTrbeBO MUHUMU3UPOBATH
HETaTHBHOE BIIMSHUE Ha 9KOHOMHKY a3poIopTa
1 COXPAHSTh IPOU3BOACTBEHHBIE BO3MOXXHOCTH
JUTS CTAOMITBHOTO 00ecieueH s (PYyHKIIMOHHPO-
BaHUS B ITOCTOSIHHO MEHSIOLIUXCS YCJIOBHUSX.
udposas sxocucrema lllepemerseBo 3a CYET
ONTUMH3AINHY [IJIAHUPOBAHHUS TTO3BOJISIET €3Ke-
TOJIHO 9KOHOMHTD CBbILIE | MIpa pyOien.
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Hudposas sxocucrema lllepemerseBo naér
FUOKOCTh pearupoBaHMsl Ha 3aPOCHl U IIO-
TpeOHOCTH aBUAKOMITAHWH 3a CUET MOHUMAHHUS
BIIUSIHUSL Ha SKOHOMHUKY a’ponopTa WX WHU-
LMaTUB U BO3MOXHOCTbh HPENOCTABIAThH J10-
TIOJTHUTENIbHBIE CKUJIKM Ha 00CITy)KHBaHHEe. ITO
BBITOJTHO JUJISl BCEX CTOPOH: a3poIopTa, aBha-
KOMITaHUH M B KOHEYHOM HUTOTE JIJISl 1acCanH-
poB.

B cBoro ouepens [Amutpuii bakanos non-
YEPKHYJI, YTO CErOJHS FOCYAapCTBO U OTpaciie-
BOIi OM3HEC CTOJIKHYJIMCH C BBI30BAMH H yTpo3a-

MU, KOTOPBIE B PSA/IE CITYYaEB YCKOPHUIIN [IPUHSL- «TTpeKpacHbIit IPHUMEp — MIEPEXO/ BCEX OTe-

THE U PeAITH3aLIMIO PEIICHHH 110 IMPOBU3AMMI  yecTpeHHBIX ABHAKOMIAHHMH HA POCCHHACKHE

B TPAHCTIOPTHOMH OTPACITH, IMIIOPTO3AMEIICHUIO  cpcTembl GPOHMPOBAHHS. 51 yBEpeH, YTO ITOT

PelIeHHiT MHOCTPAHHBIX Pa3pabOTIMKOB, MATb-  \acTAGHBINA IIPOEKT MOKET CTATh MPHMEPOM

HelfleMy 00eCIeYeHUIO TEXHONOTHIECKOTO 100, kaK rOCYIAPCTBO COBMECTHO C GH3HECOM

CyBEpEHHUTCTA. MOXET B KpaT4aiIliie CPOKH peraTs IpoOIIeMbl,
BCTABILKE [IEPE]] OTPACIIBIO», — 3aBEPIIUII 3aMe-
ctutesb MuHUCTpA.

ITepeBo3KH rpy30B M MacCaKUPOB
aBTOMOOMJIBHBIM TPAHCIIOPTOM

17 HOs16pst 2022 roga mpomura oTpacieBas
koH(pepeHnus «OpraHu3anys aBTOIEepEeBO30K
acCaXUPOB M I'Py30B. BekTop pazBuTus —
koMb OopT 1 HaZEKHOCTH B cepBuUce». B 00cy-
JKIACHUH MPUHSAIN y4acTHe TIEPBBIH 3aMeCTH-
Tellb reHepanbHoro gupekropa ®bY «Poc-
aBTOTpaHCc» AHIped 3eMIleB, Ha9albHUK
topuaunieckoil cayx6sr I'VII «MockoBckni
MeTpomonuTeH» AHapei Jlebenes, u.o. au-
peKTOpa TUPEKIINN HEKOMMEPUYECKOTO JIN3UH-
ra u pa3Butust HHGPacTpykTypsl AO «I TJIK»
Anexkcanp XOMYHK, IUPEKTOP IO PA3BUTHIO
perunoHanbHbIX MpoekToB OO0 «CoepTpoii-
ka» Enena KonecHukoBa, 3aMeCTUTENb NPE-
celaTelis MpaBJIeHHs 110 OIEPaTOPCKOI nes-
TEIBHOCTH M Pa3BUTHIO IOJIB30BATEIbCKUX
cepBucos 'K «ABromop» Korcrantun Maxu-
€B, AUPEKTOp Mo cTpareruu [lemaprameHTa
TpPaHCIOPTa U Pa3BUTHUS JTOPOXKHO-TPaHC-
NOpTHOH MHGpacTpyKTypsl MockBsl Omnbra
Mopo3oBa, 3aMEeCTUTENb I€HEPaIbHOTO IH-
pekropa ®BY «Pocasrorpanc» Oner Toncry-
XUH. YYaCTHUKH BCTPEYH OOCYAMUIIN BOIIPOCHI
obecredeHns aBTOTPAHCIIOPTHOTO COOOIIe-
HHUS B HOBBIX JIOTHCTHYECKHUX YCIOBHAX
U paBHOW JOCTYHNHOCTH OOIIECTBEHHOTO
TpaHCIOpPTa, OOHOBJICHHUS MOJBHKHOIO CO-
CTaBa B TOPOJACKHX arioMepanusix, HOBBIX
BO3MOXKHOCTEH OIIIaTHI Mpoe3za, TpaHchop-
Maluu Taxorpauu u ApyTHE.
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I'VII «MockoBCKHI METPOIIOIUTEH» Pa3pa-
00TaJT KOHIICIINIO ABTOCTAHITII MaJIoro (c mac-
cakuponotokoM ot 101 1o 250 yenmoBek B CyTKH)
7 0c000 MaJIoro THIA (C TACCAKUPOIIOTOKOM JI0
100 4enoBek B CyTKH BKIIOYUTEIHHO), KOTOPast
TI03BOJIUT YCTAaHOBUTH pallnoHaNIbHBIE TpeOOBa-
HUSL K 00BbEKTaM TPaHCIIOPTHOH MH(PPACTPYK-
TYPBI, PacTioJI0KEHHBIM B HEOOJIBIIINX HACEIEH-
HBIX ITyHKTax. Peann3anust KOHIEIUHN MOTpe-
OyeT BHECEHHSI NF3MEHEHHH B PsiT HOPMAaTHBHBIX
AKTOB, TAKXKe IS peasIn3aliy IpPoeKTa Heo0Xo-
JIIMO CTHMYJTHPOBAaHNE HHUIINATHBEI PETHOHOB.

Kpowme Toro, pa3zpabarsiBaloTCsi IpaBOBEIE
VHHUIWATUBHI TI0 JIETAJIH3ALNH PETYISPHBIX TTe-
peBo3ok 1o Tpedosanmio («Ilo Ilytn»), perymm-
POBaHHIO TIEPEBO30K II0 3aKa3y, PACIINPEHHIO
Kpyra OCHOBaHMH JUI NMPEKpPaAIICHUs JeHCTBUSA
CBHUJICTEIBCTBA 00 OCYIIECTBICHUN TIEPEBO30K
10 MapIIPYTY PETYISPHBIX TIEPEBO30K, H3MEHE-
HUIO «KOPOHOBHPYCHOH TTOTIPaBKM».

Anexcanp XOMYHK BBICTYIIHI C JOKJIAI0M
0 JIbTOTHOM JIN3UHTE, SIBIISTFOIIMCS HHCTPYMEH-
TOM CO3/1aHHSI HOBOH MOOMIIBHOCTH B PETHOHAX.
OnHO# U3 TaKWX MPOTPaMM SIBIISIETCS OOHOBIIE-
HHE NacCaXUPCKON TOPOACKON TEXHUKHU B paM-
Kax HallMOHAJIBHOTO IpoekTa «be3omacHble ka-
YECTBEHHBIE IOPOTTD).

C yuétoM MoTpeOHOCTH B MOACPHU3AIHNH
PETHOHANBHBIX TTAPKOB TOPOACKON IMacCaXKHp-
ckoit rexuuku ['TJIK pazpaborana HHBECTHIH-
OHHBIN POEKT ¢ npuBnedeHueM cpencrs GHB.
On paccunran Ha 2023-2024 rr. u npexycma-
TPHBAET 3aKa3 Ha OTEUYECTBEHHBIX 3aBOAX CBBI-
me 4,4 Teic. aBTOOyCOB Ha 0OmIyI0 CyMMy
73 mipn pyOmnen.

Enena KonecnukoBa pacckasana o CUCTEME
«CoepTpoiika». Enunas OwmneTHas cucrtema
«CoepTpoitkn» Ha 6a3e MOCKOBCKHX TEXHOJO-
ruit u kapthl «Tpoiika» BHenpeHa u paboTaeT
B 24 pernonax Poccun: ot Pecrrybnuxu Kape-
must 10 XabapoBCKOTO Kpas. ITO IO3BOJISIET
JKUTEISIM OTIJIauyMBaTh MPOE3T OJHIUM HOCHUTE-
IeM — TpaHcHopTHO# kaptoil «Tpolika» —
B CBOEM ropojie, a TakXKe B IPYTHX PEeruoHax,
re BHEJApEHa equHas OWiIeTHas cucTeMa
«CoepTpoiikm».

Koncrantnn MakuneB pacckazaa 0 MHOTO-
(DYHKIIMOHAIIPHBIX 30HAaX JOPOXHOTO CEpBHCA
(M®3) xak HOBOM (hopMare pasMeleHus pas-
JIMYHBIX OOBEKTOB IOPOXKHOTO CEPBHCA HA OTHOH
B3aNMOCBSI3aHHON TEPPHUTOPHH, 00eCIeInBalo-
el yoBIeTBOPEHUE IUPOKOTO KPyTa IIoTpeo-
HOCTEH M OTBEYAlOIIEH BBICOKMM CTaHIapTaM
6€30MacHOCTH Ha CKOPOCTHBIX aBTOJOPOTax.
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TpeboBanus [ocyaapcTBeHHOW KOMITAHUH K 00-
uiei uappactpykrype M®D3 co31ar0T MOIHBIH
UMITYJIbC KaK JJIsl CO3JaHus oneparopa Maru-
CTpaJIbHBIX [TACCAKUPCKUX EPEBO30K, TaK U JIIS
Pa3BUTHS JIOKAIBHBIX TIEPEBO3UHKOB.

Onbra Mopo3oBa nmporH(pOpMUpPOBaa O M-
JIOTHOM IPOEKTE HOBOTO TPAHCHIOPTHOTO 00CTy-
YKMBaHMS KaK JIOTIOJTHEHHS K TOPOJICKOMY TPaHC-
MOPTY. ITO CEPBUC, KOTOPBI HAXOAUTCS MEXKILY
KJIACCHUYECKHM PETYJISPHBIM Ha3€MHBIM TPaHC-
MOPTOM M Takcu. B HEM MMEIOTCSI HE TOJIBKO
CTallMOHapHbIE 0OBEKTHl OCTAHOBOK, HO M BHP-
TyajbHble OCTaHOBKH. [Ipunoxenne «Mockos-
CKHH TPAHCIIOPT» TI03BOJISIET «3aKa3aThy aBTO0yC
U Jl0exaTh O MeCTa Ha3HaYCHHsS C JPYTHMHU
norytunkamu. CpeqiHee BpeMsi B IyTH JI0 OCTa-
HOBKH COCTaBJIsIeT 5—6 MUHYT, aBTOOYCHI KypCH-
PYIOT MO KPYyroBoMy MapuupyTy. Pemenue
0 1oJja4e TPaHCIIOPTHOTO CPEICTBA IPHHUMAET-
Csl B PeXKHMME PEajJbHOrO0 BPEMEHH, UCXOAS U3
HECKOJIbKUX aJTOPUTMOB: BPEMs OXUJAHUS
(He MOIMKHO MpeBbIATh 13 MUHYT), yY€T Bpe-
MEHH OT JJOMa 10 OCTaHOBKH M paccajaka. Ha
JIAHHBIIl MOMEHT POEKT TECTHPYETCS Ha TEPPH-
topuu HoBoii MOCKBBI.

B nensax cHmwkenust konudecta [TII BHe-
JpsieTcsl U pa3BUBaeTCs CHCTEMa Taxorpaduue-
CKOTO KOHTPOJIS,, IpeAcTaBIsiomas co0oi
KOMILJIEKC OpraHM3allMOHHO-TEXHHYECKUX Mep,
HalpaBJIeHHbIX Ha oOecriedeHrne KOHTPOJIs 32
COOJIIOJIEHHEM BOJIMTENSIMU TPaHCIOPTHBIX
CPE/CTB PEXKHUMOB TPY/a U OTIbIXa U MapuIpyTa
JBIDKEHUS. [ TTaBHOM LIENIBI0 CUCTEMBI Taxorpa-
(U4ecKOro KOHTPOJISL SIBJISIETCS! MOBBIIICHUE
0€30I1aCHOCTH JIOPOXKHOTO JIBIIKCHUS U CHUDKE-
HUE aBapUIHOCTH 3a c4ET oOecreueHus cooro-
JICHUSI BOAUTEISIMH yCTAHOBJIEHHBIX PEXKHMOB
TPYyJa U OTIbIXa, CKOPOCTHOT'O PeXNMa IToCpel-
CTBOM HCIIOJIb3YEMBIX CPEJCTB OOBEKTHBHOTO
KOHTPOJIS — TaxorpadoB.

AHJpeit 3eMIIeB B CBOIO OUYepe/Ib paccKaszai
o mianax ®BY «PocasroTpanc». AreHTCTBO
paccMmarpuBaeT BOIpOC co3gaHus nHpopma-
LIMOHHOM CHCTEMBI, HalpaBJICHHOH Ha pelie-
HUe OOJIBIIMHCTBA 3a]1a4 He TOJIBKO areHTCTBa,
HO U BCEro aBTOTPAHCIIOPTHOI'O KOMILJIEKCa
Poccuu. Lenb coznanus nHGOpPMAMOHHON
CHUCTEMBI — CO3JIJaHUE II00ANbHBIX UH(pOpMa-
LHUOHHBIX CHUCTEM, MO3BOJSIOMMUX HOIHITH
paboTy aBTOTPaHCHOPTHOrO KOMILJIEKCca Ha
HOBBII ypoBeHb. Mcxons U3 BBI30BOB, KOTOpHIE
CTaBUT TEKyIasi CUTyallHsl, OCHOBHBIMH MOKa-
3aTeJISIMH JUISL CO3/IaHMSl €JJUHOTO LEeHTpa
KOMIIETCHIIMI aBTOMOOMIIBHOTO TPaHCIIOpTa



sIBJIIeTCs cOOp M aHaIM3 MHPOPMALIUH, OLEH-
Ka o0ecrieyeH s HaceJIeHUs yCIIyToi 110 repe-
BO3KE Ha PEryIapHBIX MEXpPeruoHalbHBIX
Mapuipyrax, obecrnedeHre Npo3pavyHOCTH
MacCa)XMPONOTOKa C YYETOM (aKTHUECKOTO
WCIIOJIHEHUSI PETYJISPHBIX MEXPErHOHAIbHBIX
peticoB, co3nanue 3 HEKTUBHOTO MOHUTOPHH-
ra 3a JesITeJIbHOCThIO HHOCTPAaHHBIX MIEPEBO3-
YUKOB Ha Teppuropun Poccuu ¢ nenpro odec-
MeYeHUs KOHKYPEHTOCIIOCOOHOCTH POCCHIA-
CKHX IEPEBO34YHMKOB, CO3JIAHUE CETH PETyJsip-
HBIX MapUIPyTHBIX NEPEBO30K OMACHBIX
Ipy30B, HE TPEOYIOIINX COIIACOBAHUS, CHHIKE-
HUe 3aTpar Ou3Heca.

MoaepHu3anys 001eCTBEHHOIO
U TOPOJCKOTO0 3J1eKTPOTPAHCIIOPTa

17 Hos10pst 2022 roga coCTOSUICS KPYTIIBIH
cronl «TpaHcnopTHble pedOopMBl B ropoaax
Poccun — 4T0 MOXKHO cunTaTh pehopMoii 1 Ka-
KO€ MECTO IOJDKEH 3aHUMaTh TOp3JIeKTpo-
TPaHCIIOPT B TPAHCIIOPTHON CUCTEME FOPOay.
Y4acTHUKH MEPOIIPHUATHS 0OCYIUIIN ITPOrpam-
MBI MOJIEPHU3ALMH U IYTH Pa3BUTHS IMpej-
MIPUATHIA TOPOACKOTO JIEKTPUYECKOTO TPaHC-
mopra B ropogax P®, a takxkxe pehopmy ob1ie-
CTBEHHOT'O TPAHCIIOpTA.

B KkoH(pepeHLInn NpUHSIN y4acTHE 3ame-
CTHUTEINb IupeKTopa JlemaprameHTa rocnoim-
TUKH B 00JIaCTH aBTOMOOUIIBHOTO U TOPOJICKO-
ro MaccaXMpCKoOro TpaHcrnopra MuHTpaHca
Poccun Poman Kunparomkus, pykoBOIUTEIh
npoektHoro opuca BOB.P® no ropoackomy
TpaHcnopry Asnekcanap Konnpamios, npexacra-
BHTEJIN aKaJIeMUYECKOr0 COOOIIECTBA U OTpac-
JIEBBIE SKCIEPTHI.

Poman KunbAromkrH noguepkHys1 B CBOEM
JIOKJIaJie, 4To 3aja4a pa3BUTHsI 0OIIECTBEHHO-
ro TpaHCIOPTa UMeeT 0co00e ColHualbHOe
3Hayenne. OH pacckasaj, 4yTo B ropojpax o0-
LIECTBEHHBIM TPaHCIOPTOM IOJIb3YETCSI HE
MeEHee MOJIOBUHBI xkuTelel. «Hama pabora kak
MuHTpaHca HampaBlieHa Ha TO, YTOOBI JOJIs
00I1IeCTBEHHOT0 TPAHCIIOPTa HE Majaa, a poc-
na. Tako¥ mocTtynar 3akperniéH B TpaHcnopt-
HoH cTpateruu. [Ipennonaraercs ypenandeHue
JIOJTH ITOE3/10K Ha 0OLECTBEHHOM TPAHCIIOPTE
B ropojiax ¢ 54 1o 69 % kak 3a c4€T TOBBIIIIE-
HUsl KayeCTBa YCIYI MacCaXKUPCKUX IEpPEBO-
30K, TaK M 3a CUET UX NMPUBJIEKATEIHHOCTIY, —
OTMETHJI 3aMIUPEKTOPA.

MUHTpaHCOM COBMECTHO C 3aHHTEPECOBaH-
HbIMH (peiepaibHBIMU OpraHaMH UCTIOTHUTEIb-
HOI1 BlacTH c(hOpMUPOBaHA €IMHAS KOMILUIEKCHAs
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porpamma MOJepHHU3aIMK 00ILIEeCTBEHHOTO
TPAHCIIOPTa, BKIFOYAIOIIAsi CEMb MEPOIIPUATHI.

Ha nmporpaMMy JbroTHOTO JIM3HMHTA
AO «I'TJIK» go 2024 ropa mpeaycMOTPEHO
nopsigka 10 mupn pyOueid, 3a cuéT KOTOpPBIX
IJIaHupyeTcsa noctaBuTh 1161 TpaHcnopTHOE
CPEACTBO BKJIIOUas FOPOJCKOM INEKTPOTpaHC-
nopT. MaciTabupyrouuii JaHHY0 IPOrpaMmy
nHBecTUIIMOHHBIN TpoekT AO «I TJIK» npen-
ycMaTpuBaeT npuBiedenue cpeiacts @HB
U BHEOIOKETHBIX MCTOYHUKOB. CoriacHo
MIPOEKTY, B PETHOHBI IUIAHUPYETCS MTOCTaBUTh
1o 2024 rona Ooisee 2,5 ThIC. TPAHCIOPTHBIX
cpenctB. Ha pasButre uHGpacTpyKTyphl 1Jis
TOPOJICKHX JJIEKTPUYEK B CEMH ariioMeparusix
P® OAO «PXI» niianupyer HarpaBUTh B pam-
Kax cBOel mMHBecTHporpammsl 155,4 mupn
pyOnei. [IpenycMoTpeHbl Kak 3aKynka I1o-
JIBUYKHOTO COCTaBa, TaK CTPOUTEILCTBO H pe-
KOHCTPYKLIHS J)KEJIE3HOJ0POXKHOIM HHPPACTPYK-
Typbl. DTO MO3BOJUT YJIY4IIUTh TPAHCHOPT-
HYIO JIOCTYITHOCTh B peruonax. Kpome toro,
B (deaepalbHOM MPOEKTE aHAJIUTUUYECKHU
YYTEHBI MEPOTIPUSITHS JPYTUX OPTaHOB BIACTH:
Munctpos («MHpacTpyKTypHOE MEHIO»),
Munnpupoas! («HucTeiii Bo3ayx»), MuHBOC-
tokpa3putusa («I'I1 «CounanbHO-2KOHOMHU-
yeckoe pazsutue JJPO»). CyMMapHO 10 3TUM
NpOeKTaM IUIAaHUpPYeTCs MocTaBKa Ooliee
1,2 THIC. TPAHCTIOPTHBIX CPENCTB.

OTMeueHa BaKHOCTh KOMILJIEKCHOT'O pa3s-
BUTHS TOPOJICKOTO AJIEKTPOTPaHCIOpTa. «ITH
MPOEKTHI KOMIUIEKCHBIE U MPEIyCMaTPHBAIOT
Kak OOHOBJICHHE IMOJIBHIKHOTO COCTaBa M MO-
JIEPHHU3ALMI0 HHPPACTPYKTYPHI, TAK U COIYT-
CTBYIOLIEH NpUJIETAIOIIEHl TEPPUTOPHUH.
B 2022 rony IlpaBurensctBoM Poccuu nona-
JlepKaHa peaju3anusi TaKux HPOEKTOB IO
MOJIEJIM KOHIIECCHUU C CyOCHIUpPOBaHHEM M3
¢denepanpHoro Oromxera. OCHOBHYIO JOJIO
COCTAaBJIAIOT BHEOIOKETHLIE UCTOYHUKU. O0-
iy 00bEM MHBECTHUIIHI ¢ YUETOM (enepab-
HBIX CpeJICTB cocrasisier Oosiee 260 mipa
pyOneit. CyobekTaMu COBMECTHO ¢ MHUHTpaH-
com u BOB.P® noarorosneno 11 xommiekc-
HBIX IIPOEKTOB, COTJIACHO KOTOPBIM Ipel-
ycMmorpeHa nocraska 6onee 900 TC, moxnep-
Huzanus Oonee 620 kM myTtedd. Ha atu 1eiau
u3 denepanbHOro OIOMKETA yKE 3aJI0)KEHO
HanpaBiaenue B 2023-2025 rr. Gouee
77,5 mnpn pyoineii», — pacckasas mpeacTaBy-
Teab MUHTpaHca. B neisx BBINOJHEHUS
IJIaBHOM 3a/1a4, @ UMEHHO MOBBIIIEHUS KOM-
(OPTHOCTH TPAHCIOPTHOTO OOCIYKHBaHUS




rpaxkjaH, NpeaycMOTpeHO 00opyaoBaHuUE
6osiee 1 ThIC. KPBITHIX OCTAHOBOYHBIX TABUIIb-
OHOB C HAaBUTALIMOHHBIMH Ta0JI0, OCHAIICHHE
TpaMBailHBIX IyTeHl MeIeX0JHbIMU OTPaXxK/e-
HUSIMU U ocBelneHueM. [lnanupyercs taxke
co3zanue HUGPOBBIX MWIATGOPM YIpaBICHUs
00111eCTBEHHBIM TPAHCIIOPTOM, KOTOpBIE OyIyT
BKJIFOUATh B ceOs KOHTPOJIb 32 paboToOl mepe-
BO3YMKOB U YUET aCCaKUPOB, UHPOPMHUPOBA-
HUE TacCaKUPOB U MOOUIIBHOE TPUJIOKEHUE.

OnMH 13 OCHOBHBIX MPUHLIUIIOB — HE00XO0-
JUMOCTh 00ECIeYUTh KauyeCTBEHHOE TPaHC-
MOPTHOE IJIaHKpoBaHue B cyobekrax PO. Bee
11 mpoekToB B 00s3aTeIbHOM MOPSIIKE ObUIN
paccMOTpeHbI Ha SKCIIEPTHOM COBETE Ha ILIO-
manke MuUHTpaHca, B paMKax MeEXBEJIOM-
CTBEHHOU pabouell rpynmsl ¢ yyactuem Ilpa-
ButenbcTBa PO, Munduna, Mun3KOHOMpa3-
BUTUS U MUHTpaHca U Ha HaOIIOJaTeIbHOM
cosere BOB.P®. [Ipumepom peanusanuu Ta-
KUX MPOEKTOB cTas TaraHpOTCKUIl TpamBail —
3a JIBa roja MOJHOCThIO MOJEPHU3HPOBAHBI
nHQPACTPyKTypa W MOABHIKHOH cOCTaB, IO-
craBieHbl 50 TpaMBaeB, MOCTPOEHHI 45 KM
myTeit u 102 ocTaHOBKH. YK€ ceifuac OTKPBITO
JIBH)KEHHE I10 LIECTH MaplIpyTam.

Hakanyne na 3aceganuu Cosera Oenepanumn
ObLT 0100pEH 3aKOHOIIPOEKT, ITPELyCMaTPHUBALO-
IIMHA OTBETCTBEHHOCTh CyOhekTOB PD 3a paspa-
0OTKYy pernoHaJIbHBIX TPAHCIIOPTHBIX [IAHOB
Y CTaHJapTOB TPAHCIIOPTHOTO 0OCITY)KUBaHUS
HaceseHus. «[losBieHne TakuX JOKyMEHTOB —
Ba)KHBIH 1Iar K Ka4eCTBEHHOMY TPaHCIIOPTHO-
My ianupoBanuto. [Ipu pazpadoTke TpedoBa-
HUIl K pEerHOHAJIbHBIM CTaHJapTaM, KOTOpbIe
OynyT yrBepxaarbcs [IpaBurenbcTBom, Oynem
YYUTBIBaTh MMEIOLIUICS ONBIT peanu3anuu
MIPOEKTOBY, — 3aKJIFOYHII TPECTaBUTENb MUH-
TpaHca. B HacTosiiee Bpems Ben&rcs oomump-
Hasi paboTa Mo OOHOBJIEHHUIO HAy4YHO-
TEXHHUYECKOW JIOKyMEHTalllK, pa3padarbiBa-
IOTCSl HOBbIE HALIMOHAJIBHBIE CTaHIAPTHI AJIs
I'DT. DTo MO3BOAUT HE TOJBKO MOBBICUTH
9KOHOMHUYECKYI0 3 PEKTUBHOCTH TPAHCIIOPTA,
HO W yOpaTh ycrapesuine TpeOoBaHHs, KOTO-
pble MELIAIOT ONEepPaTUBHOMY BHEIPEHHIO HO-
BBIX TEXHOJIOTUH.

MunTpaHnc Poccun coBMECTHO € 3auHTepe-
COBaHHBIMH OpraHaMu BiacTy rotoB B 2023 ro-
Iy obecreuuTh pa3paboTKy HOBOW TPOTPaMMBI
10 MOJIEPHHU3ALIUU TOPOICKOTO AIEKTPOTPaHC-
nopra.

Anekcannp Konapamios BbIAE€INUI OCHOB-
HOM KpUTEepHH yCHEMHOI0o KOMIIJIEKCHOTO
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MpOeKTa — 3TO Mepexo] K YHPaBIEHUIO MO-
OMJILHOCTBIO, B KOTOPOM TPaHCIIOPTHOE ILia-
HUPOBaHUE COETUHSAETCS C YNpaBIECHUEM J10-
POXXHBIM JIBUYKEHHEM, C 00513aTEIbHBIM YU4ETOM
CpEICTB MHIUBUAYAIbHOH MOOMIBHOCTH KaK
Y4aCTHHKOB JOPOXKHOTO ABMXKeHHs. [lo MHe-
HUIO CIMKepa, HEOOXOAMMO CO31aTh €IUHYIO
(benepanbHyI0 MPOrpaMMy MOANEPIKKU TPaHC-
MTOPTHBIX peOpM € 00513aTEIbHBIM KOHTPOJIEM
pacxol0BaHUsA CPEACTB, BHECTH HM3MEHEHUS
B @enepanbHbiii 3akoH Ne 220 «O0 opranusa-
LMY PETYISIPHBIX IEPEBO30K» U MPHU MOIIEPK-
ke Muntpyna u ®HC BHeaApuUTH MepHl IO
«obenenuo» orpaciu. bes peansHol yecTHOH
KOHKYPEHIIMH Ha PbIHKE IEPEBO30K HEBO3MOXK-
HO BBICTPOUTH NMPABUIBHYIO TPAHCHOPTHYIO
CHCTEMY, 3aMETUJI PyKOBOJIUTENb IPOEKTHOTO
o¢puca BOB.POD.

Crinkep Taxoke 100aBWII, 4YTO B IpopadoTKe
y BOB.P® HaxonsTcs math TpoiieiidycHbBIX
MIPOEKTOB, KOTOPBIE OyAYT peain30BaHsbI C MO-
MOILIBI0O HHCTPYMEHTa MH(PACTPYKTYPHBIX
obnuranuil.

Hupextop Axanemun UTC Poccuiickoro
yHUBepcuTeTa TpaHcnopra Exarepuna bpss-
THHA pacckasania, 4To AKaJeMUs 3aHUMaeTCs
pANOM 3aiad HaydYHOH, METON0JIOTHYECKOH,
MIPOCBETUTENIHCKOII HallPaBIEHHOCTH, CBA3aH-
HBIX C TPAHCHOPTHBIM NMIAHUPOBAHHUEM.
B cTtpykType AkaneMuu co3iaH HEHTp pa3Bu-
THS TOPOJICKUX TPAHCHOPTHBIX cucTeM. Jlms
pelIeHUs BO3HMUKAIOIMMX 3amad AkaJeMus
OpraHu3yeT HOBbIE 00pa3oBaTelibHbIE MPO-
rpaMMBl, B TOM YHCJI€ AJIS BOCIOJIHEHUS He-
J0CTaTKa KBAIM(UIMPOBAHHBIX KaJpPOB B pe-
THOHAX, HEOOXOAUMBIX ISl TJIAHUPOBAHUS
U NpOBEJeHUs] TpaHCIOPTHOH pedopmbl. Ha
CETOIHANIHUM AeHb Pealn3yI0TCs IPOrPaMMBbl
AIIO, B OnmxkaiiimieM OynymieM OTKPOIOTCS
nporpammsl BO.

Y4YacTHUKH AUCKYCCHUH OTMETHUIN BaX-
HOCTb YCTPaHEHUS U3JIUIIHET0 AyOIMpOBaHUS
MapHIpyTOB, MPaBUJIBHONW OpraHU3aIUu IBU-
KEHHS, aJMUHUCTPUPOBAHUS IIPUOPUTETHBIX
YCJIOBHUH, B TOM YHCIIE€ BBIIEIEHHBIX IOJOC,
KOHTPOJS CKOPOCTH ABIKEHMSI IIPU IIPOBEJe-
HUU TpaHCHOPTHOI pedopmbl. Heobxonumo
BBICTpPaMBaTh CUCTEMY B3aMMOOTHOIIEHHUN
MEXIy BJIACThIO, MIEPEBO3UNKAMH U I'pak]a-
HaMU U NPUMEHSTH MaCCAKUPOLEHTPHYHBIN
MO/IXOA. BbITN BRICKa3aHBI IPEJIOKEHUS O CO-
3/IaHUU €IMHOTO KOHCOIUIMPOBAaHHOIO OpraHa
ynpasiienus pedopmoii, nepedopmarupona-
HUHU Mep NOAAEPKKH B 3aBUCUMOCTH OT Lieeit



peruoHa U MoXKeJIaHus pPaclIupPUTh OXBaT Me-
ponpHuATHH, AaB BO3MOXHOCTh IopoJaM-
MMJUIMOHHMKaM BONTH B €IMHYIO KOMIIJIEKC-
HYIO IIpOrpammy.

Me:xayHapoaHoe TPaHCIIOPTHOE
COTPYAHHYECTBO

17 HostOpst 2022 roma mporiuia ieHapHas
quckyccusa «MexTyHapogHOe TPaHCIOPTHOE
coTpyaHudectBo-2022. HoBble HampaBieHus,
TPEeHIbI, pe3yabTaTel». B MeponpusaTHu npu-
HAJIU y4acTHe 3aMeCTUTeNb MUHHUCTpa TpaHC-
nopra P® [mutpuit bakanos, Munuctp
TpaHCIOpTa U KOMMYHUKaui PecnyOnuku
Coro3 Mesaama Aamupan Tun Ays Can, nep-
BB 3aMecTHTENb pykoBoautens denepaib-
HOM TaMOXeHHOI1 cityx0bl Pycnan aBbloB,
yien Komnerun (MuHHCTp) 1O dHEpreTUKe
u uHdpactpykrype EBpasuiickoii sxoHOMH4e-
ckoil komuccuu Ap3pioek Koxkoies, momoni-
Huk npencenarens EDK Makcum I'ami, nep-
BBIA 3aMECTUTENb T'€HEPAJIBHOTO JUPEKTOpa
OAO «PXI» Cepreit [laBnoB, npe3uaeHT
®onpa «L{eHTp cTpaTernyeckux pa3padoTok»
Bnagucnas Onuenko u npencenarens Cose-
Ta TUPEKTOPOB TpaHcopTHOH rpynnel FESCO
Anpnpeit CesepunoB. Kpome Toro, B pexume
TEJIEeMOCTa K AUCKYCCHU MPUCOEAUHUIIUCH
CTaTc-ceKpeTrapb — 3aMecTUTeNb MUHHCTpa
Tpancnopra P® JImutpuii 3BepeB U 3amMecTu-
Tesib MUHUCTpa HU(POBOro pa3BUTHS U TPAHC-
nopta A3epbaiipkanckoii Pecyonuku Paxman
I'ymmaToB. MogeparopoM TUCKYCCHH BBICTY-
nun ['eHepanbHbIi cexpetaps KoopauHanuos-
HOT'O COBETA [0 TPAHCHEBPA3UICKUM ITEPEBO3-
kxam (KCTII) I'ennaanit becconos.

Jmutpuii 3BepeB Mo4epKHYJI, 4TO JIIOObIE
NPEensITCTBUS — 3TO HOBBIE BO3MOXHOCTH.
Ceifuac Ba)xHO pa3BUBAaTh CKBO3HBIE JIOTUCTH-
YECKHE CEpBUCH Ha OCHOBHBIX MEXIYHapOJI-
HbIX Kopuaopax. I1o ero ciosam, 1pyKecTBEH-
HBIM CTpaHaM Heo0XOJMMO MOJIEPHU3UPOBATh
TPAHCIIOPTHYIO MH(PACTPYKTYpy, BHEAPATH
PEeXHUMBI, YIIPOIIAIOIIUE OCYIIECTBICHUE TPaH-
3UTHBIX IEPEBO30K, & TAK)KE COBMECTHO /MU~
HUCTPUPOBATh MapIIPyThl TPAHCHOPTHBIX
KOPHUIOPOB.

B cBoro ouepens Paxman 'ymmaroB oTme-
THUJI, YTO HAMEYaeTCs MOIMUCaHUE COTTIallleHUs
0 CHHXPOHH3MPOBAHHOM Pa3BUTHHU IYHKTOB
nponycka Ha rpanune Poccun u Azep0aiimxa-
Ha. «DTO HaM JIacT B Oy1yleM BO3MOXXHOCTb
CHHXPOHHO U B COTIACOBAHHOM MOPSIIKE pas3-
BHUBaTh HAIllM MOTpaHUYHBIE Iepexoasl. Benp
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y Hac Oosbiue miansl 10 2030 roga He TOJb-
KO O JBYCTOPOHHMM MNEpPEeBO3KaM, HO H IO
TPaH3UTHBIM, KOTOPbIE MBI PacCUHMTBHIBAEM
YBEJHYUTH 10 15 MITH TOHH. DTO, KOHEYHO XKe,
TpeOyeT cepbE3HOTO MOJX0/a, B TOM YHUCIIE
B cepe TEeXHOIOrHYECKUX PeUIeHH», — CO-
0OLIHIT OH.

Brnanucnas OHuUILIEHKO TIPOUHPOPMUPOBAI,
YTO B HACTOSIIIEE BPEMsI IPOJOIKAETCS TPEH/T
Ha uudposuzauuto. bonpwoi ynop Oyner
clieylaH KaK Ha aBTOMaTU3UPOBaHHbBIE CUCTEMBI
nepegayu NaHHBIX, TaK U ycKopeHue uHdop-
MaIOHHOTO 0OMeHa. B TOproBbIX OTHOIIEHH-
X KpoMe OOMEHa 3JIEKTPOHHBIMH JIaHHBIMH
Ba)KHO e111€ CONPOBOXKAeHUE I'py30B. [losTOMYy
ceiyac OCyIIECTBISETCSl IPUMEHEHNE JJIeKT-
POHHBIX HaBUTALIMOHHBIX TIOMO JUIsl OTCle-
KUBaHMS 1epeBo30k. HeoOxoqumo Takxke uc-
M10JIb30BaTh HOBBIE TPAHCIOPTHBIE KaHaJbI,
pa3BUBATh BCIIOMOTaTEJIbHbIE MEX[yHapOIHbIC
(MHAHCOBBIE CEPBHUCHI M CEPBUCHI CTPaxoBa-
HUSl, IEPEXOJUTH Ha pacuéT B HAIIMOHAIbHBIX
BaJIFOTAaX.

Bonee moapoOHO 00 MCMOJNBL30BaHUHU
9JIEKTPOHHBIX HABUT'ALMOHHBIX IJIOMO Npu
NepeceyeHnn rocyapCTBEHHBIX I'pPaHUIl
pacckazan JImutpuii bakanos. «Eciu ecThb
JIOBEpEHHAasl CTOPOHA, KOTOpas 3aHUMaeTCs
cOOpKOW [JIs FPY300TIPABUTEINS U €CTh yBE-
PEHHOCTB B COXPaHHOCTH I'Py30B IIPU TPaHC-
MOPTHPOBKE, TO K HEMY JIOJDKHO OBITH HpPH-
MEHEHO MEHbIIIE IPOBEPOUHBIX KOHTPOJIBHBIX
npouenyp. Jlannas TexHosorus crapropala
TpH roja HaszaJ, KOrjaa Mbl OCYIIECTBISIIH
TpaH3UT Cc 3amaja B TpeTbu cTpaHbl. Celfuac
MBI NIEPEOPUEHTUPYEM 3TH TEXHOJOTHH Ha
napajulebHbIi UMIIOPT C Iora, — COOOMIMII
OH. — MBI Tak)e 3aHHMaeMcsi IepeBOIOM
TOBapOCONPOBOJIUTEIBHBIX JOKYMEHTOB
B 2JIEKTpOHHBIN BuJ. KoiauyecTBo Oymaru,
KoTopoe oopmiiseTcs Ha rpy3bl, 3aMeIJIsIeT
npoiecc Bcex B3aumojeiictBuii. B Poccun
B CEHTs0pe ATOro roja Bcrynui B cuiry de-
JlepalbHbIi 3aKOH, KOTOPBIH MO3BOJSET
TPAHCIOPTHYIO HakjlaaHYl O0(QOpMUTH
B aJieKTpoHHOM Buze. B 2023 roay mbl gaém
y4acTHHKaM PbIHKa NOpa0OTaTh HA YCIOBUAX
JI0OPOBOJILHOTO MCIIOIb30BAHUS JAHHOM CHC-
TeMbl, a ¢ 2024 roga HauyHEM BBOJIUTH OTpac-
JIEBOM MMIIEpaTUBY.

3aMecTuTeNlb MUHUCTPa YBEJOMHUI O CO-
3JaHUH MHTEJUIEKTYaJIbHOTO TyHKTa IIPOMyCKa
yepes rocrpanuiy. JlaHuas cucrema Ho3BOJIHT
rOCyllapCTBEHHBIM OpraHam, 3aJeldCTBOBaH-




HBIM B pab0T€ NOTPAHITyHKTOB, MAKCHMAIBEHO
OBICTPO U OECIIOBHO MPOM3BOINTH HHPOPMA-
OUOHHBIA 00MeH mo BceMm mpoieccaM. o
KOHIIa 3TOTO T'O/Ia OJIMH W3 JIEMEHTOB MHTEI-
JIEKTYaJIbHOTO ITYHKTA MPOIyCcKa OyaeT peau-
30BaH. DTO AMEKTPOHHAs OYepenb NMpH Iepe-
CEYEHNH TOCTPAHUIIBI, KOTOPAs MTO3BOJIUT OTI-
THMHU3HPOBATH OCHOBHBIE TPAHCIOPTHEIE ITO-
TOKH.

Maxkcum ["ann npoundopmuposan o mpo-
eKTe, KoTopsIii peanusyercs EDK — popmupo-
BaHUE «BUTPUH)» HAIMOHAJIBHBIX CEPBHCOB
9KOCHCTEM IU(PPOBBIX TPAHCIIOPTHBIX KOPH-
nopoB. OH oObenuHSIET B ceOe CHHXPOHM3a-
nuio popmaroB, BHeAPEHHUE NN (POBHIX CEPBU-
COB, TIPEIOCTaBJICHNUE BO3MOXKHOCTH ITyOIHKa-
[IMU 3TUX CEPBUCOB IS JOCTyNa U (HOPMHUPO-
BaHMS €AMHOW NU(PPOBOI JIOTHCTHUECKOH
CpeBI TS BCEX YYaCTHHKOB MpoIecca mepe-
BO3KH.

O mpoexkre «EBpa3zuniicknit Arposkcrpeccy
monpoOHO pacckazanm Ap3eibex Koxormres.
[IpoekT HampaBieH Ha pa3BUTHE SKCIOpPTa
CEIIbCKOXO035HCTBEHHON MPOAYKIINH IPOU3BO-
nmuteneit rocynapers — wieHoB EADC B Kuraid,
VY36exucran, Mpan u apyrue crpans fOro-
Bocrounoii u LlenTpansHoit A3un ¢ NCTIONb-
30BaHUEM MHTETPALIMOHHOMN COCTaBIAIOLIEH Ha
MapIpyTax.

ITo cnoBam Pycnana /laBeiioBa nudposu-
3aIis Ba)KHA NIl YCKOPEHHUS M YNPOIICHUS
TaMOKCHHBIX Tpouenyp. «boxee Tpern Bcex
JeKJIapanui Ha TOBAapHl y HAC BBHIITYCKAaETCS

TpaHcnopTHasA Hepensi-2022

TTOJTHOCTHIO B aBTOMaTHYECKOM BHIE, O€3 yda-
CTHS JOJDKHOCTHBIX JINI TAMOXXHH. JTO HE
TOJIBKO ITO3BOJISICT HAM MaHEBPHPOBATH pecyp-
CcaMH, HO M CEpbE3HO YyCKOPSIET MpOLeccy», —
n00aBMII OH.

Cepreii I1aBiioB 3asBui, 9YTO ceiyac mpo-
HCXOIUT TiobanbHas TpaHC(hOpMaIHs BCETO
nepeBo3ogHoro mporecca. 1 OAO «PXK»
MIPUHUMAET aKTUBHOE yJacTHe B (pOPMHUPOBa-
HUY HOBBIX MapIIpyTOB, KOPUIOPOB.

Anmupan Tun Ayn Can mpusBai poccuii-
CKHX NapTHEPOB pa3BHUBaTh TPAHCIIOPTHBIN KO-
punop «CeBep—tOr», KOTOPBIH CBA3BIBAET
crpansl — wieHBl ACEAH u Poccuio. D¢ dek-
THUBHBIE JIOTUCTUIECKHUE TIETTOYKH OYIyT CII0CO0-
CTBOBAaTh SKOHOMHYIECKOMY Pa3BUTHIO CTPaH.

CoBeT pykoBoauTeIeii yIOJHOMOYEHHBIX
OPraHoB rocyiapcTB — 4JIeHOB
EBpa3suiickoro 3x0HOMH4€eCKOro cor3a

B 00/1aCTH TpPaHCHOPTAa

16 HOSOPSI COCTOSIIOCH MIECTOE 3aceaHne
CoBeTa pyKOBOAUTENEH YIMOITHOMOYEHHBIX
OpraHoB B 00JacTH TPAaHCIOPTA TOCYIAPCTB-
41eHOB EBpa3suiickoro 5KOHOMHUYECKOTO COI0-
3a. Y4JacTHe B MEPONPHUSATHH HPHUHSI CTaTC-
CeKpeTapb — 3aMeCTUTEeNb MHUHNCTpa TpaHC-
nopta Poccuiickoit ®@enepanuu AMuTpuin
3BepeB.

B pamkax CoBera y4yaCcTHHKH 3acelaHUA
00CyIMIIN HCTIOTHEHNUE MEPOTIPUSTHH JOPOXK-
HOW KapThl MO peann3allud TPAHCIOPTHOHN
nosutuku Coroza Ha 2021-2023 romasl.




Cocrosuics oOMeH MHEHHSIMH 00 MTOTax
paboThl TPAHCIOPTHBIX KOMILIEKCOB I'OCY-
napctB —wieHoB EADC, coBepuieHCTBOBaHUHU
HOPMaTHBHOM NpaBOBOW 0a3bl, a TAaK¥Ke MPH-
MeHeHHHU B COl03€ HaBUTal[MOHHBIX IJIOMO JUIst
OTCJIS)KMBAHUS NIEPEBO30K.

CropoHbI HHPOPMHUPOBAJIH O CTENIEHU TOTOB-
HOCTH K peayu3anuu oduiero mpouecca Ne 46
«MudopmanmoHHoe obecreyeHre TpaHCIIOPTHO-
ro (aBTOMOOMJIBHOTO) KOHTPOJISI Ha BHELIHEH
rpanuie EBpa3uiickoro 3kOHOMHYECKOT0 COI03ay.

OTMeueHo, 4TO B COOTBETCTBHH C rpadu-
koM B 2023 rony npencenarenscTBo B CoBeTe
pyKoBoauTeNeH epelaeT poccuiickoi cTopo-
He.

3Ha4yeHue N5 POCCUICKONH IKOHOMUKH
TOPTOBJIM CO CTPAHAMH A3UH
M CIOCOOHOCTH TPAHCMOPTA e€ o0ecneYnTh

17 Hos6ps 2022 roga mo npeasioKeHUI0
Oo61ecTBeHHOTO coBeTa Mpu MunTpance Poc-
cuu npouuia ceccust «3apst ¢ Bocrokay»: 3Ha-
YeHHUE TOPTOBIU CO CTpaHaAMHU A3HM A poc-
CHUUMCKOW 3KOHOMHKH U CIIOCOOHOCTH TpaHC-
nopta e€ 00eCeYnTh». Y YaCTHUKH TUCKYCCHH
00CyIMIIN JOCTUTHYTBIE PE3YJIbTaThl B Iepe-
OpHMEHTAIINU BHEIIHETOPTOBBIX CBA3EH Ha BO-
CTOK, BBISIBUBIINECS POOIEMBI JaIbHEHIIeTo
paciupeHus: 00bEMOB IEPEBO30K U 10CTATOY-
HOCTb peaju3yeMBbIX B HACTOsIIee BpeMs Mep
10 X MPEOJOJICHHUIO, TOXOBI K yUETY MaKpoO-
9KOHOMHYECKHX (P (PEKTOB OT Pa3BUTHUS IPO-
MYCKHBIX MOIIHOCTEH W MYTH AOCTHKEHUS
OayilaHCa MHTEPECOB PKCIOPTEPOB U UMIIOPTE-
POB B YCJIOBHSIX OIPAaHMYEHUH HAa TPAHCIIOPT-
HOI uH}pacTpykType. MoaepaTopoM ceccuu
BBICTYNMJIAa MEpPBBIA BHUIle-Ipe3uieHT PoHaa
«ICP», npencenarens OOIIECTBEHHOTO COBE-
Ta npu MunTpaHnce TarbstHa ['opoBas.

B xoH(depeHUMN NPUHSIIN yU4acTHE TUPEK-
Top JlenaprameHTa CTpaTern4eckoro pa3BUTUS
MunTtpanca Aptyp Kapios, nepssiif 3amnpen-
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cenarens npasieHus 'K «Asrogop» Urops
Koanb, 3amrengupexropa OAO «PX»
Anekceit lluno, apyrue mpencTaBUTeNH OT-
paciu.

«MuHTpancom Benércs paboTa Mo MpHO-
PUTH3ALMH TEX IPOEKTOB, KOTOPbIE HAIIpaBJie-
HBI Ha PaCUIMBKY HH(PPACTPYKTYPHI HA BOCTOY-
HOM, FO)KHOM M KacIlMHCKOM HampaBJeHHSIX.
Harua 3a1a4a B yciioBusix 00JbLION Heolpee-
JNEHHOCTU COCTOUT B TOM, YTOOBI TPAHCIOPT-
Hasi “HQpacTpyKTypa He cTajia OyTHUIOYHBIM
TOPJIBIIIKOM JJIsSi 9KOHOMHKH, — JJIsl 3TOTO He-
00x0auMO chOPMHUPOBATh MAKET TOKYMEHTOB
CTPaTErnYeCcKoro TPAaHCIIOPTHOTO IIAHKUPOBa-
HUS», — OTMETHII B CBOEM BBICTYIUIEHUH APTYp
Kapnos. On pacckasai, 4To B yCJIOBHUAX HOBOMH
peanbHOCTH IPUXOAUTCS OMUPATHCS HA IIOMe-
CAYHBIE CTaTUCTHYeckue aaHHble. [lo Tem
JIaHHBIM, KOTOPbIE 03BY4YHBAIOTCS B OTKPHITOM
MPOCTPAHCTBE, TOPTOBBIH 000POT C 3amaaHbl-
MU CTpaHaMmH ceifuac He mpessimaeT 30 %.
Poct Toprosau ¢ Kutaem 3a BoceMb MecsiIeB
nocturaet 33 %, B OTHOIIEHUM MPUKACIIHI-
CKHX rocynapcts — nopsaka 20 %, ¢ Typueii,
10 MPEJBAPUTEIbHBIM OLEHKaM, yBEIUYHIICS
MPaKTHYECKH B JIBa pasa.

B BocTtouHOM HanpaBieHUH BOIPOCHI I1J1a-
HUPOBaHUsI CBSI3aHbI C PAa3BUTHEM XKEJIE3HOJ10-
POXHON MHPPACTPYKTYPHI U IPOBO3HOM CIIO-
cobHocTH BocTouHOro monuroHa, a Takxe
C JajJbHEHIIUM CTPOUTEIHCTBOM MOPCKHX
TEPMHHAJIOB, MOSCHUI NpeacTaBuTeslb MUH-
TpaHca. Ha Kacniuiickom HanpaBiieHUH B IPHO-
putere paboTa o pa3BUTHUIO IIYHKTOB MPOITY-
cka, Oonplas pabora BeAETCS HA POCCUNCKO-
azepOailPKaHCKOW TpaHHMIIe, B TOM IOy ObLIN
OTKPBITH 12 MOJOC IBWXEHUS HAa IpaHULE
¢ I'py3ueil B nyHkTe npomnycka «Bepxuuit
Jlapcy. B HanpaBieHnu A3o0Bo-YepHOMOpPCKOTo
bacceitna B pamkax KoMmmiekcHOro miaHa
MOZIEPHHU3ALIUH M PACIIUPEHUS] MATUCTPAIbHON
MHQPaCTPYKTYpHl INIAHUPYETCS pa3BUTHE
MIOAXOJIOB K IopTaM pernoHa. [To mepe nocryn-
JIeHUsI HOBBIX CyA0B TOproBoro ¢Jora, ¢ppaxra
1 KOHTpaKTalMK poJib A30B0-UepHOMOPCKOTO
OacceiiHa B TOM, YTOOBI IEPETATUBATh Ha Ce0s
rpy3sl ¢ JlaneHero BocToka, OyneT TONbKO
BO3pacTarh, noguepkHyn cnukep. Ha Cesepo-
3anaje ceifuac HaOIIOAETCSl HEKOTOPOE BOC-
CTaHOBJICHUE JAMHAMUKHU 110 MOTPY3Ke, 4TO
CBSI3aHO C MPUXOJIOM I'€HEPAIbHBIX I'PY30B.

YToOBl COOTBETCTBOBAThH 33/1a4aM, B TOM
YHCJie 110 MePeBO3KEe HECHIPHEBOIO M IHEpre-
THYECKOTO HKCIIOPTA C JOCTYIIOM Ha HOBBIE
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PBIHKHY, BCE 3TU TE3UCHI JOJKHBI HAUTH OTpa-
JKCHHE B JOKYMEHTAX IUIAHUPOBAHHUS, KOTOPHIE
MuHTpaHC BMECTE C OTpacibio OyIeT roro-
BHTb, PE3IOMUAPOBAJ TUPEKTOP IeMapTaMeHTa.

Hrops Kosanb npounpopMupoBai o xoue
cTpoutenbeTBa (QenepanbHol Tpaccsl M-12
«MockBa—Ka3anb». Macmirabnas padora Be-
nETCS Ha BCEX ydyacTKaxX JAOPOTH, ABUKCHHUE
njaaHupyercsa oTKpbITh B 2023 rony. Ha Teky-
[ MOMEHT Ha CTPOIKE Ha BCEX BOCHMHU
sranax paboTaeT mopsanka 25 ThIC. YeJOBEK
M OKOJIO 7 TBIC. eAMHUI] TeXHUKH. B mranax 'K
«ArTomop» — moiitu 10 ExarepunOypra yxe
B 2024 roxy. B Hacrosimee BpeMs rockoMIa-
HUEH BeAETCA TEXHUKO-IKOHOMHYECKOE 000C-
HOBaHUE cTpoutenbcTBa FOro-3amaaHoi xop-
IbI ¥ Tpacchl «Mepuauany. Jlis obecrnedeHus
NOTpeOHOCTEH KOMIAHUU B JAOPOKHO-
CTPOMTEILHON TEXHHKE CO37[aHa JIM3UHIOBAs
koMmmanuss «ABronop-JIuzunry, k 2024 romy
HEOOXOUMBI 00BEM TEXHUKHU OICHUBACTCS
B 30 thIC. enqunul. «Hamu mimanupyercs pado-
Ta MO OPraHM3allud MOCTAaBOK JOPOKHO-
CTPOUTEIBHON TEXHUKHU W3 JIPYKECTBECHHBIX
cTpaH. Mbl BUIUM MOITHYIO TOAACPKKY MUH-
TpaHca Poccuu v KypHpYIOIIETO 3aMeCTUTES
IIpencenarens IlpaButenbcTBay, — MOAYEPK-
Hyn Urops KoBans.

ITo ouenke Anekces Illuno B HacTosiiee
BpEeMs YK€ HET aKTHBHOTO MOUCKA HOBBIX
MapIIpyTOB, YCHIINS HAIPABJICHBI HA TO, YTOOBI
HapacTUTh 00BEMBI IEPEBO30K HA CYIICCTBYIO-
[[UX HAMPaBJICHUAX. « MBI HETUIOXO HAPACTHIIN
00BEMBI MTEPEBO30K C JAPYKESCTBEHHBIMU CTpa-
Hamu (+17 %), BKIIro4Yast He TOJIBKO SKCIOPT, HO
HMITOPT U TPAH3UT. B BOCTOYHOM HampaBiIeHUU
00BEMBI TIEPEBO30K Ha IKEJIE3HOH J0pore BbI-
pocau Ha 2 %», — cka3zan oH. HabGmromaeTcs
BOCTPEOOBAaHHOCTh BOCTOYHOI'O HAIIPABIICHUS
JUTSI BHY TPUPOCCUHCKOTO COOOIICHHUS, TEPEBO3-
Ka TakuxX Ipy3oB BbIpocia Ha 9 %. C Hauana
rojia SKCIOPTHBIC KOHTEHHEPHBIC MEPEBO3KU
B BOCTOYHOM HAIPaBJICHUHU BBIPOCIH O0JIee YeM
Ha 30 %, croga BouuTM OyMakHasi IPOILYKIIHSL,
LIEJUTION03a, XUMUKATBI, METAJZIOKOHCTPYKIIUH,
PACTUTEILHOE MACJO M MPOJAYKTHI MUTAHUS —
B OCHOBHOM 3TO IPy3bl, JUIsl KOTOPBIX 3aKPhI-
JIUCH 3amajHble peIHKU. OTMedaeTcst 00bIION
pocT 3asBoK Ha nepeBo3ky. C Havana roga Ha-
OJII01aeTCsl MPUPOCT JISTKOBECHBIX KOHTECHHEP-
HBIX [TO€3/10B B BOCTOYHOM HAIPABJICHUU C 7 10
10 %. KonnuecTBO COeAMHEHHBIX KOHTEHHED-
HBIX TI0€3710B BbIpociio Ha 40 %, akTUBHO 3aKy-
naercs Tara, ¢ uioHs 2022 roma Havaauch Ie-



PEeBO3KH ITOE37I0B B 8 THIC. TOHH, ¢ | aBrycTa —
BecoM B 14,2 ThIC. TOHH.

3amrenaupekropa OAO «PX]/I» ocobo
BBIJICJINII, YTO KOPPEKTHO TOBOPUTH 00 MMEI0-
muXxcsl pesepBax. B ux uducne — rpaMoTHOE
HCII0JIb30BaHKE UMEIOIIeiics HHPPaCTPyKTYPBbI,
MOPOXKHUE TPOOETH KOHTEHHEPOB B BOCTOYHOM
HalpaBJIEHUU U MPENOCTABICHHE HOBBIX Ta-
pudHbIX pemenuii. B 2022 rony 6buM onrtu-
MH3UPOBAHBI TEXHOJOTUYECKUE CXEMbI I10-
Ipy3KH KOHTEWHEPOB B I1OJyBaroHbl Ha IPH-
MTOPTOBBIX CTAHIIHSIX, YTO 3HAUYUTEILHO COKpa-
THUJIO BpeMs HNOTrpy3ku — g0 20 MUHYT.
«MBpI BuANM noTeHIuan Bocrounoro noiuro-
Ha B BO3MOXXHOCTH OCBauBaTh POKaJHbIC Ha-
MIpaBJICHUS] U OPraHU30BaTh Iepeady Tpy30B
yepes XKeJe3HOJOPOKHbBIE IIEPEX0AbI B COTpe-
JenbHble TocyaapcTBa. Muntpancom Poccuu
npoBoAuTCs Ooyibmasi pabora, CO3/aHbl J0-
POXHBIE KapThl 10 pealin3aluu nHPpacTpyK-
TYpPHBIX M TEXHUYECKUX MPOEKTOB IO Pa3BH-
tuio MTK», — 3aBepmnin cBo€ BBICTYIIJICHUE
Anexceii uo.

[pesunent OO0 «1leHTp SKOHOMUKHN UH)-
pactpyktypsl» Bragumup Kocoit akiientTupo-
BaJl BHUMaHHE Ha 3ajiade Noucka OanaHca
MEXJy MEepeBO3KOH reHepajbHBIX IPy30B
U TPY30B C BBICOKOH J00aBIEHHOW CTOMMO-
CThIO, T.€. KOHTEHHEPOB.

TpaHcnopTHOE COTPYIHUYECTBO
Poccun u MoHronun

Crarc-cexkpeTtaps — 3aMecTUTesb MUHHU-
cTpa TpancnopTa JImMuTpuii 3BepeB U 3aMeCTH-
Tenb Munuctpa tpancrnopra Urops Yamuk
nposenu 17 Hos6pst 2022 roga neperoBopsl
¢ MUHUCTPOM pa3BUTHUS JOPOT U TPaHCIOPTa
Mounrosnun Cangarom bsmOarorrom.

B nensx moBeimeHus 3Qp(HeKTUBHOCTH
u obecriedeHus1 0€3yOBITOUHOCTH CIATECIBHO-
ct AO «YBX/]» cTopoHsl 00Cynmimu 1 noa-
TBEPIMIN HEOOXOAMMOCTh CBOCBPEMEHHOMU
nnaexcanuu TapudoB AO «YBXK/I» B pamkax
yTBepxkaEHHOM npasineHnem O6mecrsa Cpen-
HecpouyHoi TapudHoi moautuku AO «YBX]»
10 2025 roga.

JocTurayTa 1oroBOpEHHOCTH O pa3paboTke
KoMnnexcHoW cTpaTeruum pa3BUTHUS
AO «YBX]» na nmepcnextuBy a0 2050 rona
B YBSI3KE C IUTaHAMU Pa3BUTHS TPAHCIOPTHOMH
cucteMbl Monronuu. Ctparerus OyneT y4uThl-
BaTh PEAJH3aIMI0 HOBBIX JKEIE3HOJOPOKHBIX
MIPOEKTOB B MOHTOJIMU U NPUMBIKaHHE HOBBIX
nuHui K cetn AO «YBX]I», a Takke onTuMH-
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3anuio popMara yrnpasiieHHs 00bEKTaMH COLH-
aIBHOM MHPPACTPYKTYPHI M HENPOUIBHBIMU
aktuBamiu. [IpegycMoTpeH napurer fesiTeabHo-
CTH CTOPOH M HAalpaBJICHHOCTh MH(pacTpyK-
TypHOTO pa3BuTus B uHTepecax AO «YBXKI».
Taxoke npeyiaraetcs 3ahUKCHPOBATH MEXaHU3-
MBI IAPUTETHOH Nepeiaun IPy30B POCCUHCKUX
1 MOHTOJILCKUX 3KCIIOPTEPOB HA MOHIOJBCKO-
KHUTaICKOM KeJIe3HOIOPOKHOM MOTPaHIIePeXo-
nie 3aMbIH-Y yI—-JpIisiHb.

Kpowme Toro, Ha BcTpeue 00Cy»K1aIIuch HOBbIE
JKeJIe3HOIOpOXKHBIE MapIIpyThl U3 Poccun B Ku-
Tail TpaH3UTOM Yepe3 TeppuToprio MoHroINY,
nH(pacTpyKTypHBIE NPOEKTHl MOHTOIUH.

Mowuronus u Poccus sBisitorest Han€XHbIMU
TPaHCIIOPTHBIMU MapTHEpamu. Poct mepeBo3ok
1 HOBBIE HaIIPaBJICHUsI COTPYIHUYECTBA SBJISIOT-
Csl TIOKa3aTellsIMU HE TOJIBKO JUIS 1By CTOPOHHUX
OTHOILICHHIA, HO U COBMECTHOH PabOThI Ha MEX-
JTYHapOJJHOM TPaHCIIOPTHOM PBIHKE.

TpancnoptHblii coBeT Pacuiupennoi
TYMAHTAHCKOW WHUIIHATABBI

17 Hostopst 2022 roa oz npeziceaTenbCTBOM
Poccuiickoit @enepannu cocrosoch 11-e 3ace-
nanue TpaHcmopTHoOro coBeTa PacimpenHoi
TymaHraickod naunuatusel (PTH). Crpansl-
yuyactaunibl PTU (Kuraii, Monronus, Poccus,
Pecniyoruka Kopest) pezicTaBiiin HallmOHaIbHBIE
JIOKJIaZbI O peajau3aluu PernoHanbHON TpaHC-
noptHo# crpareruu PTU.

B cBOEM BBICTYIUIEHUH pOCCHICKas jenera-
1usl OTMETHIIA, 4T0 TpaHCIOPTHOM cTpareruei
Poccutiickoit @eneparuu 10 2030 roga ¢ mporso-
30M Ha nepuop a0 2035 roga npeaycMOTpeHO
YCKOPEHHOE Pa3BUTHE YUaCTKOB MEXTyHAPOIIHBIX
TPAHCIOPTHBIX KOPUAOPOB, MPOXOASIIUX IO
tepputopuu Poccuu. Bbumu npencrasineHb Mephl
T10 COBEPIICHCTBOBAHNIO HHPPACTPYKTYPBI MEXK-
JIYHapOJHBIX TPAHCHOPTHBIX Kopunopos «Ilpu-
Mopbe-1» u «IIpumopbe-25.

Poccuiickas cropoHa oOparniia BHUMaHHUe 3a-
PYOSKHBIX TapTHEPOB HA ITPOEKTHI 110 MOJEPHN3a-
1 TpanccuOupckoit n baiikano-Amypcekoit xe-
JIe3HOIOPOKHBIX MarkCTpasieil, a Takke Pa3BUTHIO
MOpCKHX opToB [lanbHeBocTOYHOTO OacceiiHa.
[epen pocCHICKUM TPaHCIOPTHBIM KOMILIEKCOM
CTOMT 33/1a4a YBEJIMUEHHUS IIPOBO3HOM CIIOCOOHOCTH
Maructpaieit 1o 180 miH ToHH k 2024 rony u Ha-
paumBanus MoiHoctei nopros Jansraero Bocto-
Ka. B Hacrosiiiee BpeMst MOLIIHOCTH TIOPTOB OLICHH-
Barotcsi B 290 MITH TOHH Ipy30B B o7, 10 2025 rona
UX TIPEAIoJIaraeTcs yBeIU4uTh Ha 60 MIIH TOHH,
k 2030 romy — 6omnee yem Ha 100 MJIH TOHH.




.Ffi Poccuiickas neneramms npeacraBuiia OTeUC-
CTBEHHBIH OITBIT MNPUMCHECHUA DJICKTPOHHBIX Ha-
BUT'alITMOHHBIX l'IJ'IOM6, HCIIOIB30BaHMUS OECIIMIIOT-
HBIX TPAaHCHOPTHBIX CPCACTB. Oco0o0e BHUMaHNE
AKHEHTUPOBAHO Ha MPECUMYIICCTBaX UCIIOJIb30Ba-
HUA NEPECAOBBIX TEXHOJIOTUH B NEPEBO30YHOM
IMPONECCCE — MOBBIMICHUE KaUY€CTBA TPAHCIIOPTHO-
JIOTUCTUYCCKUX YCIIYT, obecrieueHne «OeCIIoB-
HBIX» BHYTPCHHUX U MEKAYHAPOIHBIX IICPEBO30OK,
a TaKKe X HaaEKHOCTH U OE30MaCHOCTH.

Poccwuiickast cropona HHGOpMUpOBaa cTpa-
Hbl-y4yacTHUllbl PTU 0 moanucanuu B pamkax
EBpasuiickoro skoHomuueckoro coroza Corna-
LIEHUs] O IPUMEHEHUH HaBUT'ALMOHHBIX TIOMO
JUISL OTCIIEKUBAHUSI IEPEBO30K.

B koHTEeKcTE 00CYXICHUS TIEPCIEKTHBHBIX
HampaBlieHu# B3auMojieicTBusl B pamkax PTU
poccuiickasi Aeneraiys BoICTyuIIa ¢ MHUIHATH-
BaMH O HAJIQ)KMBAHUH COTPYTHUYECTBA 110 BHEI-
PEHHIO aBTOHOMHOTO CYJOBOXJICHHS, a TaKKe
npumenenuto texnosiorud I'JIOHACC nns
o0ecrieueHus! COXPaHHOCTH IPY30B ITPU MYJIBTH-
MOJJIbHBIX IepeBo3kax. C mpe3eHTauusIMu
0 JaHHBIX MHUIMATUBAX BBICTYIHIH 3KCIEPTHI
u3 AHO «Otpacaesoit nearp MAPUHET»
u AO «I'JTOHACC».

JHanee npencenarenscTBo B TpaHCHIOPTHOM
coete PTU nepeuwno k Kurato.

HToroBasi auckyccust
«TpancnoprHoii Henean-2022
3aKIII04UTENILHBIM MepornpusiTieM « TpaHc-
nopTHOH Henenu-2022» cTaja UTOroBas Iie-
HapHas AMCKYCCHS, B KOTOPOW NMPUHSUIIN y4a-
CTHE 3aMECTUTENM MUHHCTpPa TPaHCIOPTa
Urops Yanuk, Bacunuii [lecsatkoB, Banentun
HBanoB, Anexcanap IlomuBait u aupekTop
JlenapramMeHTa MEXIyHapOJIHOTO COTPYIHH-
yecrBa Anekceil Canerko. beuin 00001EHEI
pe3yabTaThl IUCKYCCHI, COCTOSIBIIMXCS Ha
noyisix Gopyma.
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OtkpeiBast meponpuarue, Urops Hanuk
TIOTYEPKHYJT, YTO MPOEKTHI, KOTOPbIE OBLIM Ipe/-
CTaBJICHBI Ha IMOJIIX TpaHCHOPTHOW HENeNH,
a TaKkKe MPHUHSATHIE PEHISHUsI OKaXKyT HETTOCPE-
CTBEHHOE BIIMSIHME Ha OyJyliee TpaHCIIOPTHOH
OTpPAacIIv ¥ Ha )KU3Hb KaXKJJ0T0 IpaskAaHIHA.

Anexcannp [TomuBaii mogpoOHO pacckasai
00 OCHOBHBIX MTOTaX MPOMIEANINX AUCKYCCHH
B 4acTH BOAHOTO TpaHcrnopra. «C MapTa TeKy-
LIETO rofia OCYIIECTBISAET CBOIO AEATEIBHOCTh
pabouas rpynmna Munrtpanca Poccuu, koropast
3aHUMAeTCsl TIepeopUeHTanrel Ipy30B Ha HO-
BbIe HampapieHus. PaboTa, KOTOpyI0 MBI IpO-
BEJIM, MO3BOJHMJIA NMPAKTHUYECKH COXPAaHUTH
rpy30000poT nopToB. B A3oBo-UepHoMopckoM
OacceiiHe HaM yaanoch €ro MOAHATH Ha 3 %.
U Te xoHTeliHepHBIE IMHUH, KOTOPIE BPEMEHHO
ObUIN yTEPSIHBI M3-32 YX0/la MUPOBBIX JINJEPOB
KOHTEIHEPHBIX NTEPEBO30K, ceiiyac BOCCTaHAB-
IMBalOTCA, — coobwmun oH. — Ham ynanocs co-
XpaHUTh TPAHCIIOPTHYIO JOCTynHocTh Kamu-
HUHTPAJICKOI obnactu. B mapTe Tekyiero roma
TaM XOJMWJIU TPU CylIHA, HA CETOAHSIIHHUI
JeHb — 15, B KoHIIE HOSIOPS MJIaHUpyeTCs yBe-
JIU4UTh 10 18 cymoBy.

B cBoro ouepens Banentun MBaHoB oT™MeTHI,
4yT0 OOJNBIIOE BHUMaHUE YIEISETCS PAa3BUTHIO
TOPOZCKOTO KeJIE3HOAOPOKHOTO TPAHCHOPTA.
B Hacrosimee BpeMst peasn3yroTcs AEBATH MIPo-
€KTOB B JIEBSATH ariIoMepausx. SIpkuii mpumep —
9TO peanusanuss MOCKOBCKHX LEHTPalbHBIX
nrameTpoB. Peds nuta u o pazsutun Boctouno-
ro nonuroHa. «B 2013 rony Mbl nepeBo3uau
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97 MITH TOHH B TOIl, CEHYac HaIM TUIAHBI U TIep-
CIIEKTHBBI Pa3BUTHUS KacaloTcs 255 MJIH TOHH
B rofl. DTO KOJIOCCAIBHBINA POCT», — 3asIBUJI OH.

Bacunuii [lecsaTkoB mpornH(QOpPMUPOBAT 00
00BEKTaX, CTPOSIINXCS B paMKaX pean3aluu
MPOEKTa MEXKTYHAPOIHOTO TPAHCIIOPTHOTO KO-
punopa «Cesep—IOr». B wactHOCTH, peus nuia
0 ’KeJIe3HOIOPOXKHBIX Mosixonax Kk HoBopoccuii-
CKOMY MOPCKOMY TOPTY U OJNMKHHX MOIXOAAX
K MOpcKoMy nopty JlaBHa.

ITo MmaTepuanaM npecc-ueHTpa
MuHncTepcTBa TPAHCIOPTA

Poccuiickoii @enepanum:
https://mintrans.gov.ru/press-center/news/10491;
https://mintrans.gov.ru/press-center/news/10492;
https://mintrans.gov.ru/press-center/news/10505;
https://mintrans.gov.ru/press-center/news/10493;
https://mintrans.gov.ru/press-center/news/10503;
https://mintrans.gov.ru/press-center/news/10502;
https://mintrans.gov.ru/press-center/news/10501;
https://mintrans.gov.ru/press-center/news/10499;
https://mintrans.gov.ru/press-center/news/10500;
https://mintrans.gov.ru/press-center/news/10497;
https://mintrans.gov.ru/press-center/news/10495;
https://mintrans.gov.ru/press-center/news/10507;
https://mintrans.gov.ru/press-center/news/10513;
https://mintrans.gov.ru/press-center/news/10512;
https://mintrans.gov.ru/press-center/news/10511;
https://mintrans.gov.ru/press-center/news/10510;
https://mintrans.gov.ru/press-center/news/10509;
https://mintrans.gov.ru/press-center/news/10508;
https://mintrans.gov.ru/press-center/news/10515 @
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OnTumu3auua pecypcoB pacnpeseneéHHbIX
NPOU3BOACTBEHHbIX NPOLECCOB C UCNONb30BaHUEM
WUMUTALMOHHOIO MOAENMPOBaHMA

Oapbs LWUKONUHA Anexcangp AAYPOB

041 dashashkolina@mail.ru.

AHHOTALUA

IMpouecchb! Hepaspywarouieeo KOHMPOIs 8 MEXHOM02UYECKOM
UUKITe 8a20HOPEMOHMHO20 NPEANPUSAMUS 8 3HaYUMENTbHOU cmeneHu
onpedensitom 6e3onacHocmb 06LEKMO8 Kene3HOAOPOXHO20 MPaHC-
nopma. Hauboree ahghexmusHbie cnocobb! ynpasneHus makumu
npouyeccamu mo2ym 6bimb onpedeneHb! Morbko 8 pe3ynbmame
UMUMAYUOHHO20 MOOEITUPOBAHUS, NO3BONAIOLE20 OUEHUMSb Yemod-
yugoCMb Pabome ! nPOU3BOOCMBEHHOL CLICMEMb |8 WUPOKOM CNEKmMpe
KaK HELIHUX YCr0ull, maK U 8HympeHHUX ¢hakmopos.

Llens pabomsi— co30aHue cnocoba onmumu3ayuu pecypcos
pacnpedenéHHbIX NPou3BoOCMBEHHbIX NPOUECCO8 Hepaspywato-
Le20 KOHMPOIIS 8a20HOPEMOHMHO20 Aeno Ha OCHOBE UMUMAayU-
OHHO20 MOodenuposaHusi O yMeHbWEHUsT 8epOSIMHOCMU 0CMa-
HO8KU Npou3800CMEEHH020 YUKITa U CHUXEHUSI HE0BOCHOBaHHbIX
3ampam npednpusimusi.

PaccmompeHb1 0cobeHHOCMU Hepa3pywarowe2o KoHmpors
KaK 3mana mexHo02u4ecko20 Yuka npednpusimusi, npoaHanu-
3UpogaHa UHGhopMay s 0 K8aTugbukayuu Cneyuanucmos 8agoHo-
pemoHmHoU KoMnaHuu. B pabome nosuyuu Hepaspywarouie2o
KOHMPOIIS U KOHMPOUpyeMble demanu onuckIBamMes U aHanu-
3upytomes 8 pamkax meopuu Maccosozo obcnyxusanus. [ns

Cepreit BEXEP

[apesa Heanosna Ilxonuna ', Anexcandp Cepzeesuu Adadypos ’, Cepzeii Anexceeeuu Bexep *

3 Cubupcruii 2ocyoapcmeennslil yrusepcumem nymei cooowenusi, Hosocubupck, Poccusi.
2 000 « BHUMKT-Unocunupuney, Cankm-Ilemepbype, Poccusi.

onmumu3ayuu nodpa30eneHusi Hepaspywaruwe2o KoHmpons
ucnonb3yemcest umumayuoHHoe modenuposaxue, a dns obpabom-
KU pe3ynbmamos MoOenupogaHUsi NPUMEHSIMCS Memoob! Ma-
memMamuyeckol cmamucmuKu U KOPPensayuoHHbIU aHasnus.

MocmpoeHa modenb nodpa3deneHusi Hepa3pywaru,eeo
KOHMPOIS ¢ NOCMamu Ha yyacmkax no peMoHmy demarnel asmo-
cyenHozo ycmpolicmea U menexKu 8azoHa, KonécHbIX nap.
[pednoxeHa cxema ynpasneHusi Npou3soACMeeHHbLIM NepcoHa-
710M, SIBMIAWAsACS OCHO8OLU ONMUMU3aYUU OpeaHU3ayuUoHHOU
cmpyKkmypbI N0OPpa3deneHus Hepa3pywaruwe2o KOHMpPOIs.

B pe3ynbmame modenuposaHus ycmaHossieHbl mpebogaHusi
K Keanugpukayuu dechekmockonucmos 8a20HHO20 PEMOHMHO20
deno. lMokasaHo, Ymo onmuManbHas cmpameausi pa3gumusi
nodpasdeneHus domkHa bbimb HanpaeneHa Ha obecneyeHue
yHugepcanbHoU keanugukayuu pabomHuKos, npu Komopou OHU
obnadatom Heobxo0uMbIMU KOMNemeHYusmMU Ons 8bINOTHEHUS!
pabom Ha 8cex no3uyusix KOHMPOIIs. 3Mo NO38OMILUM NOBbICUMb
cpedHuli koaghgpuyueHm 3aHsmocmu deghekmockonucmos ¢ 0,34
00 0,45, a cpedHee spems 3a0epxKu Oemarnu Ha NO3UYUU YMEHb-
wums ¢ 650 % 0o 150 % om HopmamusHO20 BPEMEHU.

Knoyesble crioga: xene3Hod0pOXHbII mpaHcnopm, UuMumayuoHHoe ModenupogaHue, npou3eodCMeeHHsIli NPOUECC, Hepaspy-
LaKoUuLi KOHMPOTb, Op2aHuU3auus NPoU3eodcmea, onNMuUMU3aYUs, deheKmocKonus.

doi.org/10.30932/1992-3252-2022-20-6-6.

[ns yumuposanusi: LLikonuxa [. M., Adadypos A. C., bexep C. A. Onmumusayusi pecypcos pacnpedeniéHHbIX NPOU3BOOCMEEHHbIX
NpOoYeccos ¢ Ucnomnb3ogaHueM UMUMayuoHHo20 ModenuposaHus // Mup mpancnopma. 2022. T. 20. Ne 6 (103). C. 56-63. DOI: https.//

MonHb Il mekecm cmambu Ha aH2nulickoM si3bike ny6auKyemcst 80 mopoll Yacmu 0aHHO20 8bINycKa.
The full text of the article in English is published in the second part of the issue.
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BBEOEHUE

VHTEeHCUBHBIN My Th Pa3BUTHS COBPEMEHHBIX
MIPOM3BOJICTBEHHBIX CUCTEM TPEOYeT HeMpephIB-
HOTO aHaNIN3a ¥ ONTUMH3ALUH TEXHOJIOTHUECKIX
MPOLIECCOB 3a CUYET COKpaAIleHUs 3aaepiKex
MEX/1y TEXHOJIOTMYECKUMH ONIePAIHSIMHU, MHHH-
MH3aIlUN HETPOU3BOJCTBEHHBIX 3aTparT U CHHU-
JKEHHS BEPOSITHOCTH HapyIICHUS TEXHOJIOTHYe-
ckux mukioB [1; 2]. Ha sranax opraHuzanuu
MIPOM3BOJICTBEHHBIX TPOIECCOB U IMPUHATHS
YOPaBICHYECKUX pEIIeHUI HOCTAaTOYHO 4acTo
BO3HMKAET HEOOXOANMOCTh U3yUYEeHHUS U ONHKCa-
HHUSI CTPYKTYpP MPOM3BOJCTBEHHBIX CUCTEM,
OTpeeNeHNs] UX BHYTPEHHUX B3aMMOCBs3eil
Y BIIMSIHUSL BHELTHUX (hakTopoB [3—5]. Dkcrepu-
MEHTHI C NMPOU3BOACTBEHHBIMH IpoIleccaMu
JISUCTBYIOIIMX MPEIIPUATHI Helleliecoo00pa3HBbl,
a 9acTO HEBO3MOYKHBI, TaK KaK B KPaTKOCPOYHOIT
MepCIeKTHRE 3aTPaThl MOT'YT BO MHOTO pa3 Ipe-
BBICUTb IJIAHUPYEMBIH ITOJIOKUTEIBHBINH SKOHO-
MUYECKU 2P PeKT.

PacnpocTpaHEHHBIM CIIOCOOOM HM3yUYeHHUS
MPOIIECCOB BCEX THIIOB ABIAETCSI HMUTAIIMOH-
HOE MOJICIMPOBaHKE, HAaIIpaBJIEHHOE Ha HCClIe-
JIOBaHME 3aKOHOB TIOBEECHUS CIOKHBIX TEXHU-

Hauajno cmeHbI

YEeCKHX CHCTEM M TPOTHO3UPOBAHKE UX Pa3BH-
THs [6-9]. MonenupoBaHue O3BOJISIET OMpe-
nenuTh Hanbosiee 3(pGeKTUBHBIE CIOCOOBI
yOpaBlieHHus 3a CU&T onmpoOOBaHUS PA3HBIX
BO3/ICHCTBHIA HA CHCTEMY B ITUPOKOM CIIEKTpPE
KaK BHEIIHMX YCIOBHU, TaK U BHYTPEHHHX
dhaktopos [10-16].

Bcé ato mprnobperaet ocoboe 3HaUCHHE TSI
CITOKHBIX MPOIECCOB, BCTPOCHHBIX B TEXHOJO-
TUYECKHH UK M PACTIPEIEIEHHBIX 110 PA3HBIM
yYacTKaM MPEANPHSTHS, BXOIbI KOTOPBIX OIH-
CBIBAIOTCS CIIyYalHBIMU BEJIMYMHAMH. Xapak-
TEPHBIM PUMEPOM TAKUX TPOIIECCOB SBISAECTCSI
Hepaspymanuii koutposs (ganee HK), ot
JIOCTOBEPHOCTH PE3y/IBTATOB KOTOPOTO HAMpsi-
MYIO 3aBHUCHT 06€301aCHOCTh 00BEKTOB JKEIE3HO-
JIOPOXKHOTO TPAHCTIOPTA.

I]env uccIenoBaHUs 3aKIIIOYACTCS B pa3pa-
60TKe crIocoba ONTHUMH3AIMH PECYPCOB pacIpe-
JENEHHBIX TMPOM3BOJCTBEHHBIX MPOIIECCOB He-
pa3pyIIaromniero KOHTPOJsi BATOHOPEMOHTHOTO
JICTI0 Ha OCHOBE MMHUTAIIMOHHOTO MOJCIHPOBa-
HUSI, HATTPABJICHHOTO Ha CHIKCHHE BEPOSATHOCTH
OCTaHOBKH ITPOU3BOICTBEHHOTO IUKJIA K HETPO-
M3BOJICTBEHHBIX 3aTPaT MPEANPHSTHS.

YcraHoBKa BaroHa B COOPOUHBIH 11eX

ITonbéM BaroHOB U CHATHE Y3JI0B

INepenaua Ha ydacTok 1o
PEMOHTY aBTOCLICIIKH

Ilepenada Ha y4acTok 1o
PEMOHTY aeTanen
TENSKKH

[lepenada kon€cHOM mapbl
B KOJIECHO-POJIMKOBBIN
nex

Motiika nnu cyxast O4uCTKa AeTalel

H3mepeHne reoMeTpuuecKux pa3MepoB AeTajeit

Hepaspymaromuii KOHTPOJIb AeTaleH

CKJ'Ia,Z[ TOJIHBIX JeTajei

Ckian geraine,
MOISKAIIUX PEMOHTY

Cxuaz nedeKTHBIX
neranei

Pemont geraneit

KommnexroBanue y3nos

MoHTax y3710B Ha BaroH

Koner cmeHb1
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Puc. 1. YkpynHéHHas cxema mexHON02U4ecKo20 Yukna peMOHMa 2py308bIX 8a20HO8 [8bINOTHEHO agmopamu].

LlikonvHa A. U., Anaaypos A. C., bexep C. A. OnTMMmn3aLmsi pecypcoB pacnpeaen€eHHbIX
NPOM3BOACTBEHHbLIX MPOLIECCOB C UCMONMb30BaHUEM UMUTALIMOHHOTO MOAENMPOBaHMS




= Y3K u MIIK
= MIIK u BTK
V3K u BTK
= V3K, MIIK u BTK

Puc. 2. PacnpedeneHue deghekmockonucmoe no memodaM KOHMPONs [bINOHEHO agmopamu].

PE3YIbTATDbI
TexHoMOrH4eCKHil HUKJI NPeANPUSITHSA

OyHKIMOHUPOBAHUE BATOHHOI'O XO3S5M-
CTBa OCHOBAHO Ha NJIAaHOBO-NMpPEAYyNpEeIH-
TEJIbHOU CUCTEME PEMOHTOB, KOTOpPAsl BKIIO-
yaeT B ce0s TeXHUYecKoe o0ciyXHUBaHUE,
TEKYyIIHH, J€NOBCKOM U KaMUTaJIbHBIA BUABI
PEMOHTOB.

B o6m1em Bujie nporiecce 1enoBCKOro PeMOH-
Ta COCTOUT U3 CIEAYIOIINX JTANOB: YCTAHOBKA
BaroHa B BaroHOCOOPOYHBIN y4acTOK, BBIKAaTKa
TENEXKHU U3-10J BarOHa, CHATHE Y3JI0B U Iepe-
Jlava JeTayeil Ha peMOHTHBIE y4acTkH (puc. 1).
PemoHT rpy30BBIX BaroHoB BKIfodaeT B ceost HK,
OCHOBHasl 1IeJIb KOTOPOT'O 3aKIK04YaeTcs B CBOE-
BPEMEHHOM OOHapy>XeHHU AC(PEKTOB B y3iax
W AETalsdX, HaIpaBICHHOM Ha YMEHbIICHUE
PHUCKOB OTKa3a UM aBapHil OBUXKHOTO COCTaBa
B JKCILTyaTalllu.

IIponecc HK peanusyercs B CTpYKTYpHBIX
MOAPA3AEIICHUSX MPEAIPUATHIL: HA POU3BOI-
CTBEHHBIX Y4acTKaX, B Ja0OpaTopusx, Iexax.
OCHOBHasI CIIOXKHOCTB YIIPABJICHUS ITOJIpa3/ierie-
HueM HK cBs3ana ¢ pacnpenen€HHOCTbIO TO3H-
LUH KOHTPOJIA 1O NOAPa3AEICHUSAIM OCHOBHOTO
MIPOU3BOACTBA: KOJIECHO-POIMKOBBIN 1I€X, y4acT-
KM 110 PEMOHTY JAeTajlel TelexeK BaroHa U aB-
TOCLIEMTHOTO YCTPONCTBA.

KoHnTpons nmpoBoasT nedeKToCKOIMUCTHI,
cepTH(UIMPOBAHHBIC TIO OTHOMY HII HECKOJIb-
KMM METO/IaM: MarHUTOIIOPOINKOBBIN (nanee
MIIK), ynsrpasBykoBoii (nanee Y3K), Buxpero-
xoBbIi (anee BTK). OcHoBHBEIE paOOTHI mpH
9TOM HE aBTOMATU3UPOBAHbI, ¥ IOATOMY BIIUSHHE
YeJI0BEUECKOro (hakTopa Ha pe3yabTaThl KOHT-
pous siBsieTcst 3HaYnTeNbHBIM. JedexTockonu-
CTBI B paboTe paccMaTpuBarOTCsl Kak pecypchl
npousBoactBeHHoN cuctemsl HK. B cootBer-
CTBHH C AECUCTBYIOIIEH HOPMATUBHON JOKyMEH-
Tanuen JeeKTOCKOIMICTHI JTODKHBI MOATBEp-

®  Mwup TpaHcnopTa. 2022

JIUTh CBOIO KOMIIETEHTHOCTb B YIIOJIHOMOYEHHBIX
KBaJTU(UKAIMOHHBIX OPTraHHU3aLUAX IYTEM
MPOXOXKICHHS IIPOLEAYPBI CEPTU(DHUKALIIHN B CEK-
Tope «XKenesHomopoxHsIit Tparcmop™» [17].

[Tpoanann3upoBaHbl CBEACHUSA O KBAIU(HU-
kanuu 834 nedexrockonuctoB 42 BaroHHbBIX
PeMOHTHBIX Jieno (puc. 2). Hanbomnbiee 4nciio
crenuanucToB cepruduipoBano no MIIK, uro
KOpPEIHUPYET C PaclpoCTPaHEHHOCTHIO METOA
B COOTBETCTBUU C ACHCTBYIOIIMMH HOpPMaMH.
Bcero 16 % nedexkTocKonucToB cepTuUIIPO-
BaHbI OTHOBPEMEHHO Ha TPU METO/la KOHTPOJISL.
Kpanudukamyo 1o JByM MeTO1aM MOATBEPAIH
30 % nedexrockonucTos (puc. 20).

C onHO# CTOPOHBI, OIHOBPEMEHHAS CEPTH-
¢uKanus Ha HECKOJIBKO METOHOB KOHTPOISL
YBEIHMUUBAET PACXOIbI IETI0, HO P 3TOM TaKast
MIPaKTHKa Ta&T BOBMOXKHOCTb JUist Ooutee 3 pek-
THBHOT'O HCIOJb30BaHUS paboyero BpeMEHH
Ne(peKTOCKOIICTOB 3a CUET MX YHHBEPCAIbHO-
ctu. Takoll moaxon HaUIENn NPUMEHEHUE Ha
MIPaKTHKE B OTAEJIBHBIX JIETIO, €ro ciabas pac-
IPOCTPaHEHHOCTD CBUIETENLCTBYET 00 OTCYT-
CTBHH €IMHOW 000CHOBaHHOW CTpPAaTEeTHH BHE-
PEHHUsI 3TOTO OPraHU3AIMOHHOTO pEIIEHHUS.
C npyroil CTOpOHBI, JOCTOBEPHOCTb KOHTPOJIS
HaINpsIMy(0 3aBUCHT OT KBanudukanuu nedex-
TOCKOIHCTOB, TO3TOMY ONITUMHU3ALMS TPYIOBBIX
pECypCOB IS BBITIOTHEHHS €KEAHEBHOTO 00bE-
Ma KOHTPOJIS ZieTaeil rpy30BbIX BAaTOHOB SIBIISI-
eTcs KIIOYEBOH 3aladeil Kak ¢ TOYKU 3pEHUs
HKOHOMHHYECKOH 11eJ1eCO00Pa3HOCTH, TaK H C TOU-
KU 3peHns 0€30I1aCHOCTH MTOABM)KHOTO COCTABA.

MMuTannoHHoe MoeJMpPOBaHHe

OcHoBHas 3aja4a, peraemas Ipyu MOJIeIH-
POBaHMH, 3aKJI04YaeTCs B onpeaeneHnn 3ddex-
THBHO# CTPaTeTHH OpraHU3aIlH KOHTPOIS
U TpeOyeMOro [UIsl Hero ONTHMAIBHOTO KOJIHYe-
cTBa Ne(EKTOCKOMHUCTOB U UX KBaJdH(pUKAIMH

LkonvHa A. U., AnaaypoB A. C., bexep C. A. OnTMMmu3auusi peCypcoB pacnpeaen€eHHbIX
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CpenHee KOIMYECTBO BarOHOB,
PEMOHTHUPYEMBIX 3a OAHY CMEHY, IIT.
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Puc. 3. PacnpedeneHue 8a2oHOpeMOHMHbIX npednpusmuli (a) u deghekmockonucmos (6) no 06LEMam peMoHma [8bINOSHEHO agémopamu].

JUIsl 6E3yCIIOBHOTO BBINOJIHEHUS €KECMEHHBIX
00BEMOB pEeMOHTA I'Py30BBIX BaroHos. Heobxo-
JMasi HTHQOPMAIHS O €KECMEHHOM ITporpaMmme
PEMOHTA BarOHOB, TPYIOEMKOCTH TEXHOJIOTHYE-
CKHX OIepanuii, pexkume padoThl MPeANpUATHS
TIOJTy4€eHa B PE3yJIbTaTe MOHUTOPHHTA TEXHOIIO-
THYECKHX MTPOLIECCOB JIETIO.

[IpeanpusTst BATOHOPEMOHTHOM KOMITAHUH
TIPOBOAIT B CPEAHEM PEMOHT CEMH BaroHOB 3a
pabouyto cMeHy (puc. 3a), Py ITOM KOIUIECTBO
cepTH(HUINPOBAHHBIX CIIEINATNCTOB IPaKTHYe-
CKHM HE 3aBHUCHT OT KOJIMUECTBA IOCTYTAIOIINX
B PEMOHT BaroHoB (puc. 36), kod3pPUIHEHT
koppensimu R He npeseimiaet 0,6. Takum oOpa-
30M, CTPYKTYPHBIC MOJpa3eIeHNs, KOTOpbIC
BeIMonHAI0T HK 10 nAeHTHYHBIM TEXHOIOTHSIM
1 NCTIONB3YIOT THIIOBBIE CPEACTBA KOHTPOJIS, HE

Mup TpaHcnopTta. 2022. T. 20. Ne 6 (103). C. 56-63

HUMCIOT eZ[HHOﬁ MCTOAUKHU OIMPCACIICHUA ONTH-
MaJIbHOT'O KOJIMYCCTBA Z[C(I)CKTOCKOHI/ICTOB.

B paMKax UCCICA0BaHUA CO3JaHa UMUTAll~
OHHasA MOACJb BCCX HOSI/II.[I/Iﬁ KOHTPOJIA Ha
ydacTKax mo peMOHTY J.'[eTaJ'ICﬁ TCIICKCK, aBTO-
COCITHOI'O YCTpOfICTBa M KOJIECHBIX ap BaroHos.
I/ICXOZ[Haﬂ I/IH(i)OpMaI.[I/IH NoJIyucHa B pe3yJIbTaTe
Ha6J'IIOJ_'[CHI/I$[ 1 aHKCTUPOBAHUA HA BaroHope-
MOHTHBIX OPCATIPUATUAX. OHa BKJIIOYANIa exe-
HaCHOC KOJIMYCCTBO MMOCTYNArOMX Ha MMO3ULTUIO
KOHTPOJIA Z[eTaJICﬁ B TCUCHUC pa60qel71 CMCHBI,
(baKTI/I‘ICCKOC KOJIUYECTBO Z[C(I)CKTOCKOHI/ICTOB
B CMCHC M HOPMATUBHOC BPEMA HAa KOHTPOJIb
OHHOfI JACTaIn. B MOJACIHN €XCYaCHOEC KOJIHU-
4YCCTBO ,Z[CTaHCﬁ, NOCTyNAaINUX Ha MO3ULUIO
KOHTPOJIAA, BOCOPOU3BOANIIOCH TCHEPATOPOM
CJIy‘lafIHBIX qucesl ¢ HOpMaJIbHBIM 3dKOHOM

LlikonvHa A. U., Anaaypos A. C., bexep C. A. OnTMMmn3aLmsi pecypcoB pacnpeaen€eHHbIX
NpoV3BOACTBEHHLIX NPOLIECCOB C MCMONb30BaHUEM UMUTALMOHHOIO MOAENMPOBaHUSA




Y4acToK 10 pEMOHTY TEIEKEK

Bxoosuyuii nomox demaneti
Ha KOHMPOb, Ai

Ouepedv na Konmpow, Q;

To3uyus koumpoas, tixoum.

Buixooswuti nomok
NPOKOHMPONUPOBAHHBIX
oemanetl, X'

Pecypcur:
Jegpexmockonucmol, s,

Puc. 4. UmumayuorHas Modenb no3uyuli KOHMPOsA Ha y4acmke no peMoHmy demareli menexKku [8bINOIHEHO agmopamu].

pacnpenenenusi. Heooxoqumsie 1 reHeparopa
CITy4aifHBIX YHCENl CPEAHHE 3HAUCHHS KOJH4e-
CTBa JIeTajlel U UX CPEIHEKBAIPAaTHUECKUE OT-
KJIOHEHUSI OIPEJIeIISUTUChH 10 UCXOTHOM HHpOP-
MaIiy.

Monesns IpOH3BOACTBEHHOTO TIPOIIecca Comep-
JKUT BXOJUSILLIMI [TOTOK JieTaJIe, OCTYIAIOLIMX Ha
KOHTPOJIb, KOTOPBIN XapaKTepHu3yeTcs KoJIHue-
CTBOM J€TaJIeil U BpeMeHeM nocryiienus. [lo3u-
uusg HK omnmceIBaeTcs KOIHUECTBOM AeTaliei
B ouepem Q,, BPEMEHEM KOHTPOIIs JIETAlIed Ompe-
NENENHOTO BUIA L, 1 KOJIMYECTBOM JIE(PEKTOCKO-
MHCTOB, CEPTU(GUIIMPOBAHHBIX HA METO/I KOHTPOJISI
(puc. 4). Ha Bbixozie popMupyeTcsi TOTOK IPOKOH-
TPOJIMPOBAHHBIX JIETANIEH C HHTEHCHBHOCTBIO A’ .
B pesynbrare BBITOIHEHNS MOZIEIN ONpeeiseTcs
cpenHee BpeMs 3aJIepyKKH AeTajel Ha TO3HIIIIX
KOHTPOJIAiZ, M CPEIIHEE BPEMsl 3aHATOCTH ledex-
TOCKOIIHCTa tpa &

AJIeKBaTHOCTH pa3pabOTaHHON MOJIEIH ITPO-
BepsUTaCh CPAaBHEHHUEM KOJMYECTBA IPOKOHTPO-
JUPOBAHHBIX JI€TaJel B JETO C KOJIUYECTBOM
JieTanei, moTy4YeHHBIX B pe3yJIbTaTe MOAETHPO-
BaHMs 3a paccMmarpuBaeMblii iepuoy. [lorpem-
HOCTB 110 KaXK/IOMY THUILY JIeTasieii He ITpeBhIIia-
et 10 %.

B kagecTBe aHaMM3MpPyEeMBIX MapaMeTPOB
BbIOpaHbI KO PUITHESHT 3aHATOCTH CIICIIHATTICTA
B TEUEHHE paboueil CMEHBI M KOJIMYECTBO JIeTa-

JIel B ouepean Ha KOHTpoub (puc. 5). [Ipousso-
JIMTENHHOCTD IE()EKTOCKONUCTA XapaKTepH3yeT-
Csl CPEHUM KO3 (HUIIMEHTOM 3aHATOCTH k :
k,= Lo /It (1)
T/ £, — CPEJIHEE BPeMsI 3aHATOCTH JiepeKTOCKO-
UCTa, Y,

t,, — ATMTEILHOCTL PabOYel CMEHBI, 4.

[pu 3agaHHBIX HapaMeTpax BXOAHOTO MOTO-
Ka JeTalieil mapaMeTpbl TEXHOJIOTHYECKOTO
nponecca HK ompenensrorcs cxemoit paccra-
HOBKH J1€(DEKTOCKOMHCTOB 10 paOOYUM MECTaM.
B peanuzanuu mporiecca ¢ 3aKpervieHueM pa-
OOTHHKOB IO MO3HUIUAM KOHTPOJs (puc. 5a)
HaOJrOMaeTCs JOCTATOYHO HU3KUH CpemHuil 3a
cMeHy Koa(h(DUIMEHT 3aHATOCTH k3 <0,34 u, on-
HOBPEMEHHO, HapyIIEHHE TEXHOJOIHYECKOTO
LUKJIa OPEANpPUSATHS, TaK KaK B KOHIIE CMEHBI
OCTaIOTCs HE TPOKOHTPOIMPOBAHHBIE ICTAIH OT
2 no 15 wtyk (puc. 56).

Peanu3zanus npouecca ¢ yHUBEpCAIbHBIMU
KOMITETCHITUAMHE JC(PEKTOCKOMUCTOB (pUC. 58),
MO3BOJISIIOIIMME BBITIONHATH PaOOTHl Ha BCEX
MO3UIIHSIX, MOBBIIIACT CPEAHUNA KOIPPHUIIUECHT
3aHATOCTH 10 k3 = 0,45 u npeaoTBpaIIaeT CPHIB
TEXHOJIOTHYECKOTO IUKIIa (puc. 52).

Pacnpenencuus ko3 GuiueHTa 3aHATOCTH
e (PEeKTOCKOMUCTOB MO MO3UIUIM KOHTPOJIS
B JIByX PaCCMOTPEHHBIX pPean3alusix mporec-
ca CyIIeCTBEHHO pa3anyHbl (puc. 6). Hampumep,
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Puc. 5. Koagpgpuyuenm 3aHssmocmu (a, 8) u konuyecmeo demaneli 8 o4epedu Ha KOHMpOsb (6, 2) 8 meyeHue
epeMeHu paboms! Ha y4acmke no pemoHmy demanel menexku: a, 6 — dehekmockonucmbI 3aKpensieHbl Ha NO3UYUAX
KoHmpons, 8, 2 — deghekmockonucmsI nepemewjaromesi Mexady no3uyusmMU [8bINOHEHO asmopamu].

B CiIyYae 3aKpeIUICHHsS MakCHMajbHas 3arpy-
JKEHHOCTh PabOTHHUKOB HAONIOHaeTCs Ha TIO3H-
MY TEKYIIETO PEMOHTA KOIECHBIX Map, Ha KO-
TOpO# KOd(P(HUIUEHT 3aHATOCTH AOCTHUTACT
k,= 0,55, a MakcnMasbHas pasHuna KoddQu-
[IMEHTOB 3aHATOCTH HA PA3HBIX MO3UIHAX CO-
craBiser 0,45. [Ipn Hamuuun y pabOTHHKOB
YHHUBEPCAIBbHBIX KOMIETEHINH Ko3dduiment
3aHATOCTH PaBHOMEPHO pAaCHpeneiéH MEXay
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Koadduimenr 3ansrocty, K,

o
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Je(hEKTOCKOTUCTaMHU, MAKCUMaJIbHasl pa3HHUIA
He npessimaet 0,1.

Jns pelieHuss ONTUMHU3ALMOHHON 3aaaduu
BBesieHa 1eneBast ¢pyHkums f{b), KoTopas paBHa
OTHOIIEHHUIO KO3(h(PHIIMEHTA 3aHATOCTH CIIeIHa-
JIMCTOB K KO3(p(HUIMEeHTy 3a1ep KKK IeTaIH Ha
TIO3HIIH KOHTPOJIS:

Ab)=k, |k — max,
rae b — HoMep CXeMBI KaIpoOBOTO COCTaBa;

@)

1 Y4acTok 10 pPEMOHTY
aBTOCIICITHOTO YCTPOHCTBA

2 Y4acTok 1O PEMOHTY
JeTajiell TeNeXKU

3 — KonécHo-pomnKoBBIi 1ex

3

7 9 11 13

[TopsiakoBbIit HOMED € (HEKTOCKOIUCTA
+I[eq)eKTOCKOHI/ICTLI 3aKPCIJICHBI Ha MMO3UIUAX KOHTPOJIA

+I[C(1)€KTOCKOHI/ICTLI NepEMEIarOTCAa MEXKAY MO3UIIUAMU KOHTPOJIA

Puc. 6. CpedHuii koachghuyueHm 3aHsmocmu degheKmocKonuCmoe Ha pasHbIX y4acmkax peMoHma [8bINOTHEHO agmopamul].
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Homep cxeMBI KapoBOTo cocTasa, b

Puc. 7. Fpagpuk yeneeoli hyHKYuU [8bINOITHEHO agmopamu].

kne'r — KOX(PUITMCHT 3aTCPK KA JETaIH Ha
TIO3UIIHA KOHTPOIIS, PaBHBIA OTHOIICHUIO Bpe-
MEHH 3aJep>KKu Aetanu Ha no3uuuu HK x Hop-
MaTHBHOMY BPEMEHH KOHTPOJIS.

BriOpannas neneBast GyHKINS yIPaBICHHS
TPYAOBBIMU pecypcaMu noapasaeneHus HK
HaTpaBIicHa Ha COKPAIICHNE BPEMCHH 3a/ICPIKKA
JIeTaJeH Ha MO3UIINU KOHTPOJIS 10 HOPMaTHBHO-
TO 3HAYCHUS M TOBBIMICHUE KO3 PHUIINECHTA 3a-
HATOCTH CIEIMATNCTOB. M3MEeHAeMBIMU Tapa-
METpaMH 3a]1a9¥ ONTUMH3AINH SBIITIOTCS YHCIIO
Je(PEKTOCKOITUCTOB M UX KOMIETEHTHOCTH, KO-
TOpasi MO3BOJISET WK HE MO3BOJISACT UM BBITION-
HATH paboOTH Ha OMpPEAeNEHHBIX MO3UIMAX
KOHTPOJISL.

PaccMmoTpeHBI TIecTs cxeM KaJpoBOTO CO-
craBa (puc. 7) IuIsi BATOHHOTO PEMOHTHOTO
JIETIO C €KECMEHHBIM 00BEMOM PEMOHTA OT 6
1o 8 BaroHoB. B cxemax 1, 3, 5 — nepexrocko-
MACTHI 3aKPETICHB Ha TO3UIUAX KOHTPOIIA, 2,
4, 6 — 1e(EeKTOCKOMHUCTHI MEPEMEIIAIOTCA
C TTO3WIINH Ha TIO3UITHIO 110 Mepe He0OX0IUMO-
ctu. KommaecTBo ne(h)eKTOCKOMACTOB B CXeMax
1 u 2 cocraBnser 13 venoBek, 3 u 4—14 geno-
BeK, a B 5 u 615 uemoBek. B cxemax 1 u 2
W3-32 MCHBIIETO 0 CPAaBHEHHUIO C JAPYTUMHU
cXeMaMH KOJM4YecTBa pabOTHUKOB HaOIIOma-
€TCsl TOCTaTOYHO BBICOKHUI K03 dunueHT 3a-
HATOCTH, HO TIPU 3TOM €XKCIHECBHBIH 00BEM
paboTel He BHIONHSAETCA. [IpW yBenUdeHUHU

Mwup TpaHcnopTa. 2022.

KOJIM4ecTBa Ae(PEKTOCKOIHICTOB 10 15 B cxe-
Max 5 u 6 Becb 00bEM pabOTHI BHIMONHSIETCH,
HO CHHXaeTcsl KO3((PUIUEHT 3aHATOCTH
1, CIIE0BATENIbHO, YMEHBIIACTCS TPOU3BOIH-
TEIBHOCTDH TPYZA.

Haubonpmme 3Ha49eHUs 1eneBoi (QyHKIIHH
cooTBeTCTBYIOT cxeMaM 3 u 4 (puc. 7). I1pu sTom
B cXeMe 3 C 3aKpeIUIEHHBIMHU CIICIHATICTaMH
TEXHOJIOTHIECKUH [TUKII HAPYIIIAeTCs, TaK KaK HE
BEITIOTHSACTCS Bech 00BEM paboter mo HK ot-
JENbHBIX JeTajled — KOJECHBIX Map BaroHOB.
MakcumMyM 1eneBoil QyHKIMHM HOTydYeH IS
cXeMBbI 4, B KOTOPOH CHEIMATUCTHI CIIOCOOHBI
BBINOJHATH KOHTPOJIb HA JIF000# paboueii mo3u-
nuu. CBOOOIHOE TIepeMEeICHHE CIICITHATICTOB
MEXXIy MO3HIMSIMU MTO3BOJISIET TIOBBICHTH KO-
(UIMEHT 3aHATOCTH W yMEHBIIUTH BpEeMs 3a-
JEP)KKU JIETAIH Ha MPOBEJCHUE KOHTPOJIS MPH
ycinoBuu Oecriepe®oifHoit pabOThl BarOHHOTO
PEMOHTHOTO JETIO.

BbIBOAbI

IIpoananu3upoBaHa NpPOU3BOACTBEHHAS
cpena noapasnaenennii HK B BaroHHo# peMOHT-
HOW KOMITAaHWH W pa3paboTaHa WMHUTALINOHHAS
MOJIENb CIOKHOTO MPOLECCa, pacIpeneIEHHOTO
0 yYacTKaM IPOWM3BOJACTBA, HAIpaBIICHHAs Ha
ONTHUMU3ALUIO PECYPCOB.

Ha ocHOBE MHUTAIIMOHHON MOZIENTN ITPOU3BOI-
crBerHoro nporecca HK onpenerneHs! TpeboBaHms

LkonvHa A. U., AnaaypoB A. C., bexep C. A. OnTMMmu3auusi peCypcoB pacnpeaen€eHHbIX
NpPOU3BOACTBEHHLIX MPOLIECCOB C MCMONIb30BaHUEM UMUTALMOHHOIO MoAeNpPoOBaHUs




K KBaJM(HKALMU J1e(PEeKTOCKONMCTOB BarOHHOTO
PEMOHTHOTO JICTIO CO CPEAHUM 00hEMOM PEMOHTA
CeMb BaroHOB. MoneIMpOBaHUE MOKA3aJI0, YTO
ONTHUMAJILHOM SIBIISIETCS CTpATErus, Mpyu KOTOPOu
CIICIMATUCTHI CePTUGHIIUPOBAHBI HA BCE METOIIBI
KOHTPOJIS ¥ 00JIa1at0T HEOOXOTUMBIMU KOMITETESH-
LIASIMH, 5TO 00ECIIEYNBAET BO3MOMKHOCTL CBOOOI-
HOTO mepeMernieHust no mnoapasaenenno HK
Y BBITIOJIHEHHS BCETO CIIeKTpa padort. B pe3ynbra-
T€ ONTHMU3AIMHU YIAIOCh MMOBBICUTH CPEIHHUN
KOA(POUIIUEHT 3aHATOCTU E(PEKTOCKOINCTOB
¢ 0,34 o 0,45, a cpeHee BpeMsI 381 P KKH AETAIH
Ha TO3UIUH yMeHbIHTE ¢ 650 % mo 150 % ot
HOPMATHBHOTO BPEMEHU.
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AHHOTALINA

lMpumeHeHue 3KOHOMUKO-MameMamuyeckux Memooos
Npo2HO3UpO8aHUs pesynbmamos desmenbHOCMU opaaHu3ayull
2paxdaHckol aguayuu u, 8 YacmHocmu, 0b6bémos aguanacca-
JKUDCKUX NePeso30K 8 Cuiy 8aXHOCMU 0NepamusHo20 NaHupo-
8aHUus npoyeccos aguampaHcnopma, paspabomku cmpameau-
Yeckux HanpagneHull €20 pa3gumus, MexHonoauyeckozo
U mexHu4yeckozo obHosneHus asuanpednpusimuli ocmamoyHo
aKmyarsbHo.

Llenb uccrnedogaHusi cocmoum 8 nnaHuposaHuu aguanomo-
Ka naccaxupos no peapeccuoHHoU modenu ¢ y4émom pesynbma-
moe MHO20¢hakmopHo20 ombopa demepmuHaHm, cpedu KOMopbIX
sbidensiom yHOameHmanbHble MaKkponokasamenu, a makxe
3Ha4UMble NoKasamenu aguapbiHKa.

UccrnedosaHue haccaxupcKux aguanepeso3ok nposoduiocs
C ucnosb308aHUeM Memodos CUCMEMHO20 aHanusa, Memodos
Mamemamuy4eckol cmamucmuku U 3KoHoMempuku. [pu modenu-

Mup Tpancnopta. 2022. T. 20. Ne 6 (103). C. 64-71

MoaenvpoBaHue aBnanaccaXxmpcKux
nepeBo3ok Poccum

Mockogckuii 20Cy0apcmeennblii MeXHUYeCKUil YHUSEpCUmenm epalcoancKoll aguayuu

poBaHUU Npoyecca NaccaxupcKux Nepeso3ok 8biOereHbI 0CHOS-
Hble demepMUHaHMbI, NOMOXUMESbHO UU 0mpuyamesnbHo
snusrowue Ha OuHaMuKy aguanaccaxuponomoka. MHoxecmeeH-
Has peapeccusi ucciedogaHus NPOUECcos C8A3aHHOCMU U CUH-
XPOHHOCMU U3MEHeHUL pa3sumusi naccaxuponomoka u omobpar-
HbIX Makponokasamenel 8 0606wéHHoM sude sgnsemcs cymmoul
8EKIMOpPO8 BMUSIOWUX NEPEMEHHBIX C NONpaskoll Ha paccyuman-
Hble KO3(hUyUeHMbI.

B pesynbmame paspabomatb! wWecmu-, 4embIpéx- u mpéx-
¢hakmopHble pezpeccuoHHble MoOemU, U3 KOmopbIX NOCIEOHss
obnadaem Haubosnbwel docmosepHOCMbi0 ¢ A0CMamoyHO
61usKUMU K (hakmuyeckum 3HayeHusm daHHbimu. [1pu npoeHo3u-
pOBaHUU NAccaxuponomoka no pezpeccuoHHoU Modenu Heobxo-
OUMO y4UMbI8amb He MOMTbKO MEOPemUYECKUe acnekmb|, daHHbIe
ohuyuanbHbIX NPO2HO308 Makponokazamenel, HO U MHEHuUe
JKcnepmos.

Kniouesbie criosa: 6030yLWHbIL MPaHCNopm, (hakmopHbie NpUsHaKu, MoOenuposaHue aguanaccaxuponomoka, MHOXeCMeeHHas
peapeccus, cmamucmudeckas Npoeepka ModesIu, NPO2HO3UPOBaHLE a8uanaccaxuponomoka.

C. 64-71. DOI: https://doi.org/10.30932/1992-3252-2022-20-6-7.

[Jns yumuposanrus: Cywko O. [1. ModenupogaHue aguanaccaxupckux nepegosok Poccuu // Mup mpaHcnopma. 2022. T. 20. Ne 6 (103).
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BBEJEHUE

3HAYMMOCTh M CTEICHb Pa3BUTHS TPAHC-
MopTa, B TOM YUCJIe ¥ BO3AYIITHOTO, BO MHO-
TOM CIEAYIOT TPEHAaM Pa3BUTHS MUPOBOM
Y HAIIMOHAIBHON 3KOHOMHUKHU B 1esnoM. [Ipu
9TOM COBPEMEHHBII aBHabU3HEC, HE UCKITIO-
Yass POCCHICKUH, CTAIKUBACTCS C IEIBIM
KOMIUIEKCOM MpO0OJeM U BBI30BOB COLHATb-
HO-3KOHOMHYECKOTO M TEXHOJOTHYECKOTO
njgaHa, B TOM YHCJIe U MPUHIUIHATIHHO HO-
Bbix I 2 [1-5]. Ilouck pemieHni BO3HUKAIO-
KX 3a/1a4 B chepe aBHATIEPEBO30K MPEAIO-
maraeT KOMIUJIEKCHBIH aHanu3 He TOJbKO
JOJITOCPOYHBIX (pYHIAMEHTAIbHBIX, HO
U YCTaHOBJICHHE HOBBIX (pAaKTOPOB, BO3MCH-
CTBYIOIIMX HAa W3MEHEHHE IKOHOMHYECKHX
mokasaTeiei Kak aBHaKOMIAHWH W aBha-
MPEeANPHUATHN, TaK U OTPACTH B 1iejoM. s
1eJeil MOACIUPOBAHUS KPATKOCPOYHOTO
U JOJTOCPOYHOTO MPOTHOZUPOBAHUS TAKKE
aKTyaJbHO ONpEACICHHE OCHOBHBIX JIETep-
MUHAHT, TOJOXHUTEIBHO UIU OTPUIIATEIHHO
BIHUAIONINX Ha TWHAMHUKy. B cumy atoro
MOATBEPXKAACTCS HEOOXOMUMOCTh IPUMEHE-
HUS YKOHOMHKO-MATeMaTHUYEeCKUX METOI0B
MPOTHO3UPOBAHHUS PE3YNbTATOB JAEATEIbHO-
CTH TPaXJaHCKOW aBHAIMH, B YaCTHOCTHU
00BEMOB aBHAMacCaXUPCKUX IMEPEBO30K
B CHJTy BaXXHOCTH OTICPATHBHOTO MJIaHHPOBA-
HUSI IPOLIECCOB aBHATPAHCIIOPTa, pa3paboTku
CTpaTeTHYECKUX HAampaBJICHUIl pa3BUTHS,
TEXHOJIOTHYECKOTO U TEXHUYIECKOT0 00HOBIIE-
HUS aBUATIPEANPUATHI.

O0630p uccaenoBaHMil

Psin paboT Hay4yHOro W MPUKIAIHOTO Ha-
3HAa4YCHHS CBSI3aH C MOJCIMPOBAHHEM IPOIIEC-
COB IIEPEBO30K I'PY30B U [TACCAKUPOB, PA3IIH-
YaMIUMCS 10 CJIOKHOCTH, BOBMOXXHOCTH
peanuzanuu, 10 00bEKTUBHOCTH HHTEpIIpe-
TaIl¥ MOJTYyYEeHHBIX MaHHBIX [6—8]. IIpemo-
JKEHBI CIIOKHBIE MOJIENIH, TaKue KaKk HeHpoH-
HBIE CETH, MOJICIIN C UCTIOJIb30BaHUEM HCKYC-
CTBEHHOTO WHTeEJlJIeKTa, neneid MapkoBa
U apyrue. be3ycioBHO MONE3HBIMHU MOTYT
OBITh METOJIMKH MPOTHO3UPOBAHUSI, KOTOPHIE
pa3paboTaHbl aBUAKOMIAaHHUIMHU. ABHAKOH-

! MexayHapoaHas OpraHu3alis IPaXIaHCKOH aBHALIUI
(International Civil Aviation Organization). [DneKTpOHHBIH
pecypc]: www.icao.intt. Joctyn 20.09.2022.

2 Jlenooii aBuaronHbiii noprai ATO.RU. [DiekTpoHHbIH
pecypc]: http://www.ato.ru/content/sita-aeroporty-nuzhno-
srochno-cifrovizirovat-chtoby-izbezhatmnogochasovyh-
ocheredey. Jloctyn 20.09.2022.
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uepH Boeing® npuMensieT MoeNb IPOTHO3H-
poBaHus naccaxupornoToka (Y, macc.-kM) Ha
OCHOBE y4€Ta OZHOTO OCHOBHOTO MaKpOJKO-
HOMHYECKOTO IMOKa3aTejsl — BaJOBOTO MpPO-
nykra X:

InY =-3,21 + 1,88InX.

B aBnakommanumu «As3poduoT», IO UMero-
IIAMCSL TaHHBIM, WCIIONB3YETCs] METOJHMKA TIPO-
THO3MPOBaHUsI 00bEMa aBHAIIEPEBO30K HA OCHOBE
Jorapu(GpMUPOBaHUS BaJIOBOTO IIPOIYKTA M Pas-
HHUIIBI JIOXOJIa OT ABHAIIEPEBO30K ITACCAKUPOB!
InY=1,14+2,11lnX - 0,63InZ,
rae Y — aBuanepeBo3Ka macc.-KM,

X —BBII,

Z — NTOXOZ OT MAaCCaKUPCKUX MEPEBO30K Ha
1acc.-KM.

JlaHHBIE aBHAKOMITAHMI HMCIOJB3YIOTCS,
B TOM YHCJI€, IS INTAHUPOBAHUS JIEATEIIbHOCTH
a3POMNOPTOB, BBHIJICICHHUS aBUANICPEBO3UYMKAM
CIOTOB*,

Takum 00pa3oM, B aBUaOM3HECE PH TPOTHO-
3UPOBaHNH ABHATIEPEBO30K ITACCAXKUPOB UCHIOITb-
3yIOTCS ClIelMaJIbHBIE MOZEIN Ha OCHOBE 3aBH-
CHMOCTH OT BAJIOBOTO IIPOTYKTa, HO MOTyYCHHbIE
IIPOTHO3BI MOTYT UMETh ITOTPEIIHOCTH, TaK KaK
YYHTBIBAIOT TONBKO onuH Qakrop. Bomee Toro,
IO MHCHUIO Psa YUEHBIX U aHATUTHKOB, 3aHU-
MAFOIIHNXCS MCCIIE0BAHNEM SKOHOMHUKH TPAHC-
MIOPTHOM OTPACIIH, CYILECTBYIOIIAs CBSI3aHHOCTD
MPUPOCTA NACCAKUPCKUX aBUANepeBO30K Ha 1 %
C POCTOM BaJIOBOTO IpoxykTa Ha 1 % Xapakrep-
Ha He Ui Bcex cTpaH. Hampumep, mist pa3Bu-
BAIOUINXCS CTPaH JaHHAasl MPOIOPUHS BBILIE.
Hexotopsle nccinenoBanus 1Mo JaHHBIM 32
2008-2021 ronoB Takke He COAEpKaT ONHO3HAY-
HOTO TTOATBEPXKIACHHS yKa3aHHbBIX IPOIOPUHH,
YTO 0OYCJIOBJIEHO B YaCTHOCTH TEM, YTO JHHA-
MHKa Iacca)knpoodopoTa UMeeT HEKOTOphIe
TIpesieNbl MaJICHNs1/PoCTa, a TaKkKe BPEMEHHbIE
Jlarh OT MOMEHTA JBHXEHHUSI SKOHOMHYECKHX
(akTOpOB 10 WX BO3JCHCTBUS Ha IOKa3aTeln
aBHAIICPEBO30K, YTO OTPAXKACTCS HA aMILUTUTYE
KoJIeOaHuH MepeBO30K B KPH3HCHBIE TIEPHOJIBI
U TIEPUOABI MOABEMA SKOHOMHKH.

3 Boeing Current market outlook 2014-2033. [D1eKTpOHHBIi
pecypc]: http://www.boeing.com/assets/pdf/commercial/
cmo/pdf/Boeing_Current_Market Outlook 2014.pdf.
Airbus Global market forecast 2014-2033. [DiekT-
poHHEI pecypc]: http://www.airbus.com/company/
market/forecast/?eID=maglisting_push&tx_maglisting
pil%5BdocID%5D=40733.

4 JATA. [DnekrporHsIil pecypc]: https://www.iata.org/
contentassets/4ede2aabfcc14a55919¢468054d714fe/

wasb-guidance-temporarycapacity-reductions.pdf. {octyn
20.10.2022.
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Bonee cioxxHas Mozielb MCCIIEI0BaHUs CBS-
3aHHOCTH I1aCCaKUPOIIOTOKA U TApU(POB, IPYTHX
(hakTOpOB OCHOBaHA Ha HECKOJIKUX I10Ka3are-
JSIX:

Y= a0X1a1X2a2ea3X3,
rae X, — unjexe BBII;

X, — cpennuii apuarapud;

X, — Y4€T Ipyrux pakTopos;

a;-a, — Ko3QQUIMEHTHL.

[Tpencrapisier Hay4YHBIH MHTEpEC ISl TUC-
KYCCHOHHOTO O0OCY)XEHHUS BIUSHUE HOBBIX
(akTOpHBIX peannil, TAKHX Kak, Hampumep,
io6anbHbIC H3MEHEHHS Ha aBUAPBIHKE, HHCTH-
TYyLHOHaJIbHBIE IpeoOpa3oBaHusi aBuanHdpa-
CTPYKTYPBI, COBEPUICHCTBOBAHHUE TEXHHUKO-
TEXHOJIOTHYECKON miarGopMbl aBuabHu3Heca
[9-16]. Ho noka mony4yaemble pe3yibTaThl
TPYAHO MHTEPIPETUPYEMBI U TPYMOEMKH ISt
MPaKTUYECKOTO UCTIONB30BaHUSI B LIEIISIX TPOTHO-
3UpOBaHuUs 00bEMa aBUAIIEPEBO3OK.

[Ipu 3TOM 3HAYUMOCTH MPOTHO3HPOBAHHS
MIPOIIECCOB aBHAINlEpPEBO30K Ha OCHOBE 3KOHO-
METPUUYECKOTO MOJEIHPOBaHUS OCTAETCsl Ha
BBICOKOM YpPOBHE, B IIEPBYIO Ouepeb Oiarosa-
psl TOMY, YTO OHA MO3BOJISIET MOJIYYUTH TOCTO-
BEpHBIE PE3YJIBTAThI LIS IPAKTHYECKOTO UCIIOJIb-
30BaHUs 110 CPABHEHUIO C BHIBOIAMH, TTOJY4EH-
HBIMH [IPU UCTIOJIB30BAHUH JIPYTUX METOMIOB.

ITocTanoBKa 3a1a4u HccIeIOBAHUS

[TpenmeTom Mccie0BaHHM SBIISETCS IKOHO-
MHKa aBuaoTpaciu. Ha nannom sramne uccneno-
BaHMsl OOBEKTOM BBICTYNAIOT AMHAMUKA T1acca-
JKUPCKUX aBUANEPEBO30K M DKOHOMHUYECKHUX
ToKa3zaresieil B poJIi OCHOBHBIX PErPECCOPOB.

Llens maHHOTO 3Tana McCienoBaHUs Mpe-
CTaBJISIETCSl KaK BBIJIEJICHHE OCHOBHBIX (haKTo-
POB, BIHMSIONIMX Ha aBHANacca)XUpOIOTOK,
U TIOBbIILIEHNE 3()(HEKTUBHOCTH MOJIETUPOBAHHS
aBHaIacCaKMPOIOTOKA Ha OCHOBE MHOYKECTBEH-
HOM perpeccuu. MojienupoBaHrue MHOKECTBEH-
HOM perpeccuy Mo3BOJISIET BKIIIOYATh OOJIBILOE
4uCII0 (PaKTOPOB C yCTaHOBJICHHEM CBSI3aHHOCTH
PSIOB M MHAMBUYaJbHOTO BIUSHHS KaXKJOTO
(haxTOpHOTO MOKa3aTelisi Ha MOJICIUPYEMBIH sl
ABHAIEPEBO30K C MOCIEAYIONINM PacuEToOM
CYMMapHOT'0 BO3JIeHCTBUS.

HoBu3zHa rccieoBanys poreccoB aBuare-
PEBO30K MAacCaXUpoOB C pa3pabOTKOH MOIEIU
MHOXKECTBEHHOH PErpeccuy BpEMEHHbIX PSJIOB
aBHANacCaXUPOB U IKOHOMHUUECKHUX IT0Ka3are-
Jieli cBsi3aHa ¢ y4€TOM B IOJHOM 00bEMe UHDOP-
MalH 0 KOPPEJSIIMOHHOM CBSI3H MEXK/Ty JaHHbI-
MU MOJICIIMPYEMOTro psijia U BpeMEHHbIMH psilia-

Mwup TpaHcnopTa. 2022

MH (haKTOpHBIX Moka3zareseii. Tawoke nomydeHHas
MOJI€JIb MO3BOJISIET MPOBOAUTH MOHUTOPHHT
KOPPEJSIIMOHHOW CBSI3M BPEMEHHbIX PSJIOB
U BO3MOXXHOCTbH PaHKUPOBaTh (haKTOPBI AJIsi
obecriedeHus OombLIe 10CTOBEPHOCTH PE3yIlb-
TaToB.

HccnenoBanue maccaxupckux aBHariepe-
BO30K ITPOBOJIMIIOCH C UCTIOJIH30BAHHEM METO-
JIOB CHCTEMHOT'0 aHAJIN3a, METO0B MaTeMaTH-
YECKOW CTATHCTHKHM W 3KOHOMETpHUKHU. Jlns
pa3paboTKu SKCIIEpUMEHTAIbHO 0a3bl Ucclie-
JIOBAHHUS UCIIOIb30BaHbl MH(POPMAIMOHHBIE
U CTaTUCTUYECKHUE PECYPCHI MEXKYHAPOIHBIX
OpraHM3alnuii, TOCYJapCTBEHHBIX OPraHoB
craructuueckoro Hadmonenus (PexepanbHoM
ciyx0bl TocynapcTBeHHOM cratuctuku (Poc-
crat), EMUCC %), uapopManuoHHO-
aHaJIUTHYEeCKUX caiitoB (Statista®), B Tom
qycie CHelUaIu3upyOIUXCca Ha OTPaciIeBoH
apuanuoHHOW Tematuke («ApuaCrary’,
«ABHanopT U «ABuanpo»?®), a TakKe cBejie-
HUsI, COJepIKAIINecs B HAayYHBIX M3JAHUSIX
U nyOJIuKanusx, Apyrue CTaTUCTUYECKHUe
U aHaJNUTHYecKHe Marepuaisl [12—-16].

PE3YNbTATbI
IHocTpoeHue TeopeTHYECKUX OCHOB MO/ €JIH
U aJropuT™Ma

st moctpoenust MHOro(hakTopHO# Mozieu
MIPOTHO3UPOBAHHS aBUAITACCAKUPOIIOTOKA BaXK-
HOW 3a/1aueii sBiseTcs BEIOOP 3HAUMMBIX TIOKa-
3aresnell B KadyecTBe (haKTOPHBIX IEPEMEHHBIX,
ompezenenue uncia Gpaxkropos. OTdop noxasa-
TeJiel, BIUSIONMX Ha JUHAMHKY aBUaIiacCcaxu-
POIIOTOKA, JJIsl BKIIFOYECHUSI UX B pa3padaTbiBae-
MYIO PETPECCHOHHYIO MOZENb IIPOU3BOAMIICS 110
pe3yibraraM KayeCTBEHHOTO U KOJIMYECTBEHHO-
TO aHa/Iu3a.

PbIHOYHBIN MeXaHH3M (POPMHUPOBAHUS CIIPO-
ca ¥ MPEAJIOKEHUs 3aBUCUT OT LIEHBI 1 MHOXe-
CTBa HELEHOBBIX (DaKTOPOB, CPEAH KOTOPHIX
OCHOBHBIMH BBICTYIIAIOT YUCIEHHOCTB 1 JJOXOJIbI
HaceseHusi. COOTBETCTBEHHO JlaHHbIE (DaKTOPBI
BKJIIOYEHBI B MozieNb. [Ipyrue GakTopbl paHXu-
POBAJIMCH 11O Pe3y/IbTaTaM OIpoca Y4&HbIX, 3a-

® EMUCC. [DnexrpouHsiii pecypce]: https:/fedstat.ru. Jloc-
Ty 10.09.2022.

© Statista [DnexrpoHHbIi pecypc]: https://www.statista.com/.
Jocryn 15.10.2022.

" AviaStat. AHanuTHYeCKOe areHTCTBO « ABHaCrary. [JnekT-
poHHBI pecypce]: https://aviastat.ru. Joctym 15.09.2022.

8 AVIA.RU Network — poccuiicknii aBHallMOHHBIIT MOp-

Tain. [DnekTpoHHBIH pecypc]: https://aviaru.net. JlocTyn
15.10.2022.
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BBII / naccaxnponorok
0

ypoBeHb MHsALIH /
TMaCCaKMPOTIOTOK

ypoBeHb Gespaboruiist /
TMACCaXKHPOTIOTOK

CPeJIHsis CTOMMOCTh
nedn /
1acCakUPOIIOTOK

Kype nomnapa /

HIT Ha nyuty HaceseHust /
TACCaXKMPOIIOTOK

cpeusis 3apiuiata /
TMACCaXKHPOTIOTOK

cpennuii xoxon /
NAaCCaKMPONIOTOK

Th /

I1ACCAXKMPOIIOTOK

11aCCAKNPOIIOTOK

Puc. 1. fJuazpamma aHanu3sa co8okynHocmu 3KOHOMUYeCKUX ¢hakmopoe [pa3pabomaHo aemopom].

HUMAIOLIUXCSl UCCIIEIOBAHUEM TPAaHCIOPTHBIX
MIPOIIECCOB, CIELUANUCTOB U MPEICTaBUTEINEH
aBuaoTpaciu. TeM He MeHee, HEBO3MOXHO
YUYECTb U BKIIIOUUTH B PErPECCHIO BCE (PAKTOPBI,
HO 3TO ¥ HE CTOJIb KPUTHYHO, TaK KaK B perpec-
CHH PacCUUTHIBACTCS HE TOJILKO BIMSHHUE BKIIIO-
YEHHBIX PETrPECCOPOB, HO H BIHMSIHUE HE BKIIIO-
YEHHBIX, HO ITPU 3TOM CBSI3aHHBIX C OCHOBHBIMH
OOBSCHAIOIIMMHU TIEPEMEHHBIMH (PaKTOPOB.
Takoke creqyeT 3aMeTHTh, YTO ITePEeHACHILICHHE
MoJein (PaKTOPHBIMH HEPEMEHHBIMH MOXET
MPUBECTU K CTATUCTHYECKOI HE3HAYMMOCTH
napamMeTpoB no kpurepuro CTbIOJEHTA, YTO
U OyneT mpoAEeMOHCTPUPOBAHO B PE3yNbTaTe
aHaJM3a IeCcTH- U Oojee PakTOPHOW MOJEIH.

Janee mpoBoauiach OleHKa Lierecoobpas-
HOCTH BKJIIOUSHHS1 ()aKTOPOB B MOJIEIIb Ha OCHO-
BE€ CTaTHCTHYECKUX METONOB. DakTOphl aHAIH-
3MPOBAJIMCH HA HAIMYNE KOPPEISLIMOHHOM 3aBU-
CHMOCTH C PE3YJIBTHPYIOIUM (aKTOpOM. ABTO-
POM HCClleIoBaHa CHHXPOHHOCTh M3MEHEHUH
pa3BUTHS OCHOBHOTO IOKa3aTessi pa3BUTHS
ABUAINEPEBO30K (MTACCAKUPOINIOTOK) U psijaa Ma-
KpOIIOKa3aTeieii: BaJOBbIM MPOIYKT, BaJOBBII
MPOAYKT Ha JAYIIy HaceJCHHsI, YHCICHHOCTb
HaCeJIeHUs, CpeHsIsl 3apaboTHAas I1aTa U cpel-
HUN JIOXOJ HacelleHUs, Kypc Hal[MOHaJIbHOM
BJIIOTHI K J0JUIAPY, YPOBEHb HHAIISALMH U YPO-
BeHb 0e3pabOoTHIIbI, U3BMEHEHHUS LICHbI Ha HE(Th,
LIeHbI Ha aBuabueTsl U ap. (puc. 1) [14-16].

WHTepriperanys MoJgy4eHHBIX Pe3yIbTaToB
HCCIIEIOBaHMsI KOPPEISALUK IoKa3ajia pasind-
HYIO CBSI3aHHOCTh M 3aBUCHMOCTH JAaHHBIX JTU-
HaMUKH aBHAIAaCCaXUPOIIOTOKA U ITPEATIonarae-
MBIX (DaKTOPHBIX MOKa3aTelseil, 4To MPUBEIIO
K UCKITIOUCHHUIO psijia PaKTOPOB.

Cpenu ocTaBLIMXCS 3HAYUMBIX (PakTOpoOB
TaKke ObUIO HEOOXOJMMO OCTaBHUThH TOJIBKO TE,
YTO UIMEFOT COMTOCTaBUMBIE CANHHULIBI U3MEPEHNS,
TaK KaK pa3Hble €IMHHIBI U3MEPEHUS MOTYT
MIPUBECTHU K HECOIIOCTABUMBIM KOS PHIIUCHTAM
ypaBHEHHUSI.

®  Mwup TpaHcnopTa. 2022. T. 20. Ne 6 (103). C. 6471

Jpyroit BaxxHOH IpoIrieTypol aHaiIHu3a 3Ha-
YUMOCTH (DaKTOPHBIX NMEPEMEHHBIX B KauecTBE
perpeccopoB sIBJISETCS MPUBEICHUE 3HAYCHUH
roKasareneil K OJHOMY MacliTady W3MepeHHUs..
Co0mnroa10Ch TaKKe MPABHIIO BKIIOUSHUS MEHb-
1Iero uuciia (pakTopoB MO CPABHEHHUIO C YHCIIOM
HaOmonenuit. [lockonbKy 1JIsi SMIMPUYECKON
YacTH HMCCIIEJOBaHUS ObUTH BHIOpAHBI TaHHBIC
¢ 2008 roga mo 2021 roxm, To ONTHMAaJIbHBIM
MOXKET CUUTATBCS YUCIIO PErpeccopoB, PaBHOE
4-5.

[To npenBapuTeNbHBIM pe3yJibTaTaM HCCIie-
JIOBAHHSI MHOXKECTBA SKOHOMHYECKUX (DaKTOpOB
JUTSL pa3paboTKH YpaBHEHHSI MHOXKECTBEHHOM
perpeccuu ObLIM 0TOOpaHbI 3HAYUMBIE (haKTOP-
HBIE TIepeMeHHbIe. MHOXXECTBEHHAsl perpeccHs
HCCJICZIOBAHUS IIPOLIECCOB CBSI3aHHOCTH M CHH-
XPOHHOCTH M3MEHEHUI Pa3BUTHS aBHAaIepPEBO-
30K (IIaCCaKUPOIIOTOK) U psijia MaKpoIoKasare-
Jield B 00LIeM BHJIE SBJISIETCSI CYMMOI! BEKTOPOB
BIIMSIIOIIMX TEPEMEHHBIX C ONPABKOM Ha pac-
CUUTaHHBIE KOA(P(UIMEHTHI MIPU YCIOBUH, YTO
OHH JIOJDKHBI OBITH COCTOSITEIbHBIMH.

DopmyJupoBaHHE MOIEJIH

OrneHKa MepBOHAYaIBHO TOJyYEHHOTO pe-
I'PECCHOHHOTO YPaBHEHHMS IUIsl UCCIIEAYEMbIX
BpeMeHHbIX psoB [17—19] mpoBoxuTcs myTém
cocTaBjeHUsl Marpuubl (Tada. 1) u obparHoi
Marpuipl.

[TepBoHauanbHOE ypaBHEHUE pErpeccuu
BKJIFOYAET LIECTh OOBSICHSIIONIMX TEPEMEHHBIX:
Y =-383,08-7,496X, + 1,093X, + 2,293X, +
3,687X, + 11,498X, + 1,091X, 1
riae X, — cpenHss 3apaboTHas IIiara;

X, — CpenHUH I0X0/ HACETIEHUS,

X, — YMCIIEHHOCTh HACEJIEHH;

X, — BaJlOBOM MPOJYKT;

X, — 1eHa aBuabueTa;

X — Cpe/iHss CTOMMOCTb HE(TH.

PaccuntanHoe 3HaUYEHHE TOCTOSTHHOM BEJH-
YHHBI B ypaBHEHHH MHOKECTBEHHO perpeccun
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[paspaborano aBTOpOM]

Ta6auma 1

Marpuna napHsix Ko3(pGpHUIHEeHTOB KOPpeJIsiHi AHATU3HPYeMbIX OKa3aTeei

ITaccaxupomnorok | CpenHsist Cpennue Yucnennocts | BBIT Lena CroumocTb
3apaboTHas JIOXOJIBI Hacenernus PO apmabuera He(TH
Iu1aTa
— y X X2 X3 X4 Xs Xe
y |1 0,7033 0,8387 0,7646 0,8403 -0,1154 0,6834
yMepeHHast CHJIbHAsS CHJIbHAs CHJIbHAs HH3Kast yMepeHHast
JIMHEeHHas JIMHENHas | IMHeiHas JIMHeHas JIMHeHHas JIMHEeHHas
CBSI3b MEXKIY | CBSI3b CBSI3b MEXKAY | CBSI3b MEXY | CBA3b MEXKIY | CBSI3b
X, uy MEKIY X, |X, Uy X, 0y X, 0y MEXKITY X,
ny uny
X, 10,7033 1 0,9791 0,8568 0,9871 0,07357 0,5612
X, [0,8387 0,9791 1 0,891 0,9871 -0,0051 0,5791
X; |0,7646 0,8568 0,891 1 0,849 0,1705 0,3353
X, 10,8403 0,9871 0,9871 0,849 1 -0,04295 0,6392
X; [-0,1154 0,07357 -0,00518 0,1705 -0,04295 1 -0,2984
X, |0,6834 0,5612 0,5791 0,3353 0,6392 -0,2984 1
Ta6auma 2 PoM. Haubonbliee BiusHUuE HA PE3YIBTHPYIO-

YacTHbIe K03 PULUHMEHTHI 31aCTHYHOCTH
(haKTOPHBIX NepeMeHHbIX
B lecTH(aKTOPHOI MoaeH
[pazpabdoTaHo aBTOpPOM]

Wutepnperanus 3Ha4eHNUS

YacTHbIi
ko3 hHIHEHT
SIIACTHYHOCTH
3HaueHue

O | koo unuenTa

es}
g
=

Cpenusis 3apaboTHast miara
CYILECTBEHHO BIIMAET HA
Pe3yabTaTUBHBIN MpU3HAK Y

-

[es}
—
W
>N

CpenHue 10X0/Ibl OKa3hIBAIOT
yYMepeHHOE BIUSHUE Ha
pe3yJIbTaTUBHBIN MPU3HAK Y

E 3,95 YHCICHHOCTh HaCCIICHUS
CYIIECTBEHHO BIMSET HA

Ppe3yIbTaTHBHBIN MPU3HAK Y

BBII cyniecTBeHHO BIHsAET Ha
pe3yJIbTaTUBHBIN NPU3HAK Y

llena aBnabuniiera oxa3pIBaeT
3HAYUTENILHOE BIMSHUE HA
Ppe3yIbTaTHBHBIN MPU3HAK Y

CroumocTh He()TU OKa3bIBAET
HE3HAYUTENbHOE BIMIHUE HA
pe3yJIbTaTUBHBIN NPU3HAK Y

(-383,08) siBysieTCst OTPUIIATEIIBHBIM M MTOKA3bI-
BaeT CyMMAapHOE BIIMSIHUE HEYYTEHHBIX (haKTo-
POB Ha pe3ynbTaT (aBUaNaccaknporoTok). A 1o
pa3Hulle MHOXXECTBEHHOW NeTepMUHALMU
(1—R?) cooTBETCTBYIOMIEN OCTATOUHOMN IUCTIEP-
CUell MOXKHO ONpEACTUTh NOJI0 BIMSHUS He-
YUTEHHBIX (HaKTOPOB.

Koaddunuents! nepen nepeMeHHbBIMU O3Ha-
YaloT YMEHbBILECHUE WM YBEJIMUSHNE aBrarnacca-
JKMPOIIOTOKA ITPY BO3/ACHCTBUN aHAITU3HUPYEMOTO
(haxTopa, a 3HAUUMOCTb MX BIHMSHUS ONpPEIeIs-
eTcs BeJIMYMHOU KoddduuuenTa nepes haxro-

®  Mwup TpaHcnopTa. 2022

M TTOKa3aTesb (TTAaCCaKUPOIIOTOK) OKA3hIBACT
(akTop LEHbI Ha aBUAOWIIET, YTO MOKAa3bIBAET
B MOJy4EHHOH PErpeCCHOHHON MOJIENN MaKCH-
MaubHbIH k03¢ ¢uuunent 11,498. Haumenbiee
BIUSHHUE B JaHHOW MICCTH(HAKTOPHON MOICITH
MHO)KECTBEHHOH perpeccuy OKa3bIBalOT [TOKa3a-
TeJIX ¢ MUHUMAJIbHBIMH 3HAYCHUAMHU KOIPPU-
LIMCHTOB: CPEAHUM JI0XO0/] HACEICHHS U CPEIHSIS
croumocth Hedtu. Ho mepen obocHoBaHHEM
U MCKJIIOUYEHHEM HEe3HAaYMMBIX (aKTOpOB M3
MOJIEJIN MHOXXECTBEHHOW PErpeccuu Clieayer
paccuuTaTh KO3(h(HUIMEHTH TAPHOI KOPPENSIIUT
C COCTaBJIEHUEM MaTpPHIIbl C Pa3MEPHOCTHIO
14 x 6 ¢ yuérom uucna HabaroaeHui 14 u c 6
HE3aBUCUMBIMU TIEPEMECHHBIMU U C YIETOM MPH-
3HaKa (Tabmn. 1 u 2). 3HaYUMOCTh OTPEICICHUS
KO3 QHUIUECHTOB MapHOW KOPPENISLUH COCTOUT
B TOM, YTO MOJY4YEHHbIC 3HAYCHUsI TOKA3bIBAIOT
CHJTY KOPPEJISILIMK BIIUSIHUS OTAEIBHOTO (hakTopa
Ha aBUANACCAXUPOIIOTOK, NPU TOM BIUSHHE
OCTaNBHBIX ()aKTOPOB JIMKBUANPOBaHO. Maiibie
3HaYeHUs K03(QHHUIUEHTOB KOPPEISLIUH O3Haua-
10T, YTO CB#I3b ()aKTOPOB M aBHANIACCAKUPOIIOTO-
Ka cabasi, ¥, COOTBETCTBEHHO, C Y4ETOM BBIILIE-
YKa3aHHOT'O TMPH3HAKa, Takke (aKTOpbl MOXKHO
HCKIJIIOYUTH U3 MOJIEITH.

Crnenyrouieid mpoueaypoil uccieaoBaHus
cTaja npoBepka QpyHKIMOHAIBHOM CBS3U aHAIU-
3UPYEMBIX (PaKTOPOB MEK/TY COOOI C TOMOIIBIO
pacu€ToB MapHOM KOPPENSALNU sl yCTPaHSHHS
HMHTEPKOPPENIMPOBAHHOCTH. BhICOKast MUHTEPKOP-
pensityst akTOPOB B MOJIENIN MHOXKECTBEHHOM
perpeccuu MpUBOIHUT K HCKAKEHUIO MOTyYSHHBIX
pe3ynsraroB. [ToaTomy no pesynsraram napHoi
KOPPEJISILIMK B MOJICTH YCTaHOBJICHBI KOJIJTMHE-
apHbIe IEPEMEHHBIE C BBICOKOW JTMHEHHOM 3aBU-
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Taoéauna 3

PacuéTHble 3HaYeHNs KO3(PPHIUEHTOB M MX CTATHCTHYECKASA 3HAYMMOCTh
[paspadoTano aBTOpoM|

KoaddurmenTs CrangapTHast ommoOKa | /-CTaTHCTHKA p-3HAYECHUE
Y-nepeceueHue -80,510 40,30838 -1,99736 0,073712
Iepemennas X, -7,4466 2,051966 -3,62904 0,00462
ITepemennas X, 6,1588 1,387849 4,437653 0,001259
Ilepemennas X, 14,689 5,286494 2,776724 0,041571
Taonuna 4 Tabnuna 5

PerpeccuoHHasi CTATHCTHKA YPaBHEHMA
[pa3paGoTano aBTopoMm|

ITokazarens 3HaveHne
MHoxecTBeHHBIH R 0,935201
R-kBanpar 0,8746
Hopmuposanusiii R-kBagpar 0,83698
CranpapTHas onmmoka 10,29697

CUMOCTBIO (3HaueHue Kod(dunueHTa Boie 0,7
o Moayio) (tabn. 1). Ho B cuy 3Haunmoctu
BIIMSTHUS HA aBUAIIACCAKMPOIIOTOK TAKUX MaKPO-
TOKa3aTeseid, Kak BaJOBbII MPOIYKT U YHCIIEH-
HOCTb HaCeJICHU S, UX UCKITIOYCHHUE U3 PErpecCcu-
OHHOW MOJIeNH Heleraecoo0pa3Ho, MOITOMY
JIaHHBIE ()AKTOPHI HHTETPUPOBAHEI B O/IHY Tepe-
MEHHYIO — BaJIOBBIH IMPOJYKT Ha JIyIIy Hacele-
HUSL.

C 11e11610 pacHMpeHust BO3SMOKHOCTEH conep-
JKaTEeIILHOTO aHaIN3a MOJIENT PErpeccuy ObLIH
paccunTaHbl YacTHbBIE KO GHUIMEHTHI HIaCTHY-
HocTH (Tabd. 2).

[Tocne pacuéra yacTHBIX KOA((PUIMEHTOB
9MACTUYHOCTH OBIIN HMCKIIOUEHBI (DaKTOPHI,
MMeEIoIINe HauMCEHbIIee U HEe3HAUYUTENbHOE
BIIHMSTHHE.

[Tocne nanHOW mponeaypsl paspaborana
HOBast MOJIEIb MHOXXECTBEHHOM PErPECCHH C Tpe-
Ms1 OOBSICHSIIOIIUMH TIEPEMEHHBIMU:

Y =-80,510-7,445X, +6,159X,, + 14,689X,, (2)
e X, — cpesiHss 3apaboTHas 11aTa;

X, — BaIIOBBIH MPOYKT Ha Jyllly HACETIEHHS;

X, — lleHa aBualduIeTa.

CraTucTUYeCKUI aHaIN3 ypaBHEHUS perpec-
CUM TIOABEPrajicsi CTaHAApPTHOIN NpoBepKe Ha
3HAYMMOCTh YPaBHEHUS U ero kKo uireHTos,
HCCIIEJOBAaHUIO a0COTIOTHBIX U OTHOCHUTENIBHBIX
OLIMOOK aIrmpOKCUMALIHH.

CraructTuueckuil aHalTu3 NOJTY4YEeHHOTO ypaB-
HEHMS PETrpeccUr IoKa3asl HeOOJbIIYI0 Cpe-
HIOIO OITUOKY arnpokcumanuu 9,49 % u orieHKy
CPEIHEKBaPATUYHOTO OTKJIIOHEHHSI, PaBHYIO
10,3 %. YacTb O11OO0K MOTy4€HHOTO ypaBHEHUS
MOJICITUPOBAHHS MOXKET OOBSICHSATHCS pa3IHINeM
€IMHUL] U3MEPEHHUS TT0Ka3aTeseld, MacITaOHo-
CTBIO ¥ Pa3MEPHOCTBIO.
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3HayeHHs MapaMeTPOB yPaBHEeHUI
0AHO(AKTOPHOM 3aBUCHMOCTH
M KO3((PMUMEHTOB YCTOHYHUBOCTH CBA3HU
[pa3paboTano aBTOopoMm|

®axrop | [TapameTpsl ypaBHEHMI Koaddurment
071HO(AKTOPHON 3aBHCHMOCTH YCTONYHBOCTH
CBA3U
1 Y, =128,1(1-0,85231d ) 0,746
2 Y, =128,1(1-1,09607+d, ) 0,769
3 Y, = 128,1(1-24,21201+d, ) 0,732

Craructuyeckast 3Ha9UMOCTh K03 unren-
TOB perpeccuu npu (HaKTOPHBIX TEPEMEHHBIX
TIOATBEPXKIACTCS -CTATUCTHKOM, TaK KaK BCE OHH
MEHbIIe TaOMU4HOTO f-KpuTepus CThIogeHTa
(Tabm. 3). CpaBHEeHUE p-value BCeX TepeMEHHbBIX
(aKTOpOB MEHBIIE NMPUHATOTO HAMHU YPOBHS
3aaunmoctu (0,05) oka3ao, 9To MOIyIeHHBIE
KO3(PUITEHTHI pETPECCOPOB 3HAYNMBI U B PsE
CITy4acB OHM 3HAYUTEIEHO MEHBIIIE, H, COOTBET-
CTBEHHO, BBIIIE 3HAYMMOCTh AJIBTEPHATHBHON
THITOTE3BI U OTBEP)KEHHUE HYJIEBOM.

[Tomy4yeHHBIN HHAEKC MHOKECTBEHHOU KOP-
pemsiimu 0,929 u koaddurmeHT neTepMuHALIH
0,862 moKka3pIBaOT XOpOIIIee KaYeCTBO MTPOESKTH-
POBaHHMS PE3YIBTATOB 10 CPABHEHUIO C (haKTH-
yeckuMH (Tabdm. 4).

J1nst pamkupoBaHus (PaKTOPHBIX IIEPEMEHHBIX
TIO CHUIE BIIFSTHUSI HA PE3YIIBTAT paccuiTaHa MOZIETb
pEerpeccuy B CTaHAapTHOM MacIiTade co CTaHap-
TH30BaHHBIMH 3HAYECHHSIMH KOA(DDHUITIEHTOB:

T, =-3,648x, +4,457x, + 0,399x,. 3)

Bornee cunbHOE BIHMSHHE HA aBHAIACCAXKH-
POTIOTOK OyIyT OKa3hIBaTh Takue (paKTOPHI, KaK
cpenHss 3apaboTHas TIaTa U BAJIOBBIA IIPOTYKT
Ha mynry HaceneHus. Ilo koadduientam pas-
JIETBHOM IETEPMHUHAIMN BBIACIHIN JOJIO KaXK-
Joro (akTopa B 00IIei BapHaIliy pe3yabTaTHB-
HOTO TIpH3HAaKa:

d?, =0,77+(-3,648) =-2,821;
d?,= 0,844,457 = 3,741;
d?,=-0,12+0,399 = -0,046.

B 3akirouenme mpoBeneHa MpoBEpKa mapa-
METPOB ypaBHEHHS HA YCTOWYMBOCTBH CBSI3H
(tabm. 5).
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Puc. 2. Modenb MHOXecmeeHHOU pezpeccuu naccaxuponomoka [pa3pabomaHo aemopom].

IIpoBepka nony4eHHON MOJIEH 33 IITUTEIb-
HBIM TeproJ Mmokasaja JOCTaTOuYHO OIH3KHE
3HaueHUs ¢ (paKTHIECKUMHU JaHHBIMHU (puc. 2),
YTO TOBOPUT O KA4ECTBE U JOCTOBEPHOCTH MO-
JTyYEHHOM MOJENN.

3AKINIOYEHKE

B nccnenoBannsax moaTBepskaeHa CHHXPOH-
HOCTb M3MEHEHUH Pa3BUTHS OCHOBHOTO MOKa3a-
TEJS OLICHKH aBUAIIepeBO30K (TTaCCAKUPOIIOTOK)
U psila MaKpOIOKa3aTelel: BalOBOH MPOAYKT,
BaJIOBBIH ITPOYKT HA TyIITy HACCIICHNUS, YHCIICH-
HOCTB HACEIICHNUS, CPEAHSS 3apaboTaHHasl I1aTa
¥ CPEHMH JJOXON HACENICHNUS, KypC HallMOHAIb-
HOM BaJIIOTHI K JOJIJIApy, YPOBEHb MHOISAINH
1 ypoBeHb 0e3pabOoTHIEI, N3MCHEHHS IICHBI Ha
HE(Th U Ap.

BrlsBiieHHBIE ¢ TIPUMEHEHNEM Pa3HBIX Me-
TOZOB KOPPEISAIMOHHBIE 3aBUCHIMOCTH BPEMEH-
HblX PANIOB MACCAXKUPCKUX aBHANEPEBO30K
1 HKOHOMHYECKUX mapaMeTpoB ¢ 2008 mo 2021
oAbl MOKa3allkm MPSIMYIO M TECHYIO CBS3b
¢ BBII, BBII Ha nymy HaceneHHs, CpeIHUM
JIOXOJIOM U CPEHEH 3apIIIaToON, YUCIECHHOCTBIO
HaceJleHHUs M KypcoM BamioTel. s psijma axo-
HOMHMYECKHX ()aKTOPOB BBIABICHA OOpaTHas
3aBHCHMOCTD Pa3HON CHIIBI KOPPEISIHS B JTU-
HaMHKaX 3a aHaIu3upyeMsblil nepuoa. Ho B cBs-
3M C TE€M, YTO BKIIOUCHHE B PErPECCHOHHYIO
Mozienb OonpInoro yucia (Gakropos odycias-
JUBAaET CHIDKCHHE MHTEPIPETHPYEMOCTH pe-
3yJIBTaTOB M OOJIee CIOKHOE BBIJEICHHUE TIPH-
YUHHO-CJIEACTBEHHBIX CBS3€H, HEOOXOTMMO
HNPOU3BOANTH Kau€CTBEHHBIM MHOTO3TAIHBII
otbop ¢akTopos. C yu€TOM HHTEPKOPPEIAIIUU
(hakTOpOB M MYJIBTHKOJUIMHEAPHOTO BIHSHUS
Ha pe3yibTaT IeJaeco00pa3Hbl UCKIIOYEHNE
psina GakTOpoB M 3aMEHa UX Ha HHTETPUPOBAH-
HbEI QakTop. B pesynprare mccienoBaHus
pa3paboTaHbl MIECTH- YETHIPEX- U TPEXPAKTOP-
HBIE PErPECCHOHHBIC MOJIENH, U3 KOTOPBIX IT0-
cienmHsAs o0namaeT HauOOIbIIEH MOCTOBEPHO-

® Mwup TpaHcnopTa. 2022.

CTBIO C JOCTAaTOYHO ONWU3KUMHU 3HAYCHUSIMHU
¢ (aKTHICCKUMU JTaHHBIMH.

B pgampHeHmmMxX miaHax MCCICAOBaHUS IIa-
HHUpYyeTCsl pa3paboTKa MOAETH aBTOPETPECCHU
CKOJTB3SIIIETO CPEAHETO (autoregressive integrated
moving average, ARIMA), aBToperpecciuoHHON
¥ MHTETPUPOBAHHOW COCTABJISIOIINX Ha aHAJH-
THYeCKHX riardopmax (Popcaiit), ¢ moMomIBI0
sI3BIKa porpammupoBanus Python, B crarucTu-
YECKUX MPOTpaMMax.

Pa3pabotka pa3TmuHBIX acIIeKTOB MPIMEHE-
HUS PETPECCHOHHON MOJEIH T TPOTHO3HPO-
BaHU OyIyIIETo aBUATacCaXUPOMOTOKA, TAKKE
SIBIISTIONAsICS JaJbHEHINCH 3a1aueii ucciaeaoBa-
HUSL, CONPSDKEHA CO CIIOKHBIM MIPOIIECCOM YIETa
HE TOJNBKO TEOPETUIECKUX ACIIEKTOB, JaHHBIX
oUIHATHHBIX MMPOTHO30B MaKpOIOKa3aTeleH,
(haxTOpOB MX CTAOMIBHOCTH M BOJNATHIILHOCTH,
HO ¥ MHEHUS 3KcriepToB. [lomydaembie pe3ynb-
TaTHI MPOTHO3UPOBAHUS JOIDKHBI IIOIBEPTAThCS
KOPPEKTHPOBKE ITOCIIE TUCKYCCHH C IKCIIEPTaMH,
mocite OOHOBJICHHUS CTATUICCKUX JTaHHBIX, TIIa-
HUPYEMBIX WIH MPOTHO3UPYEMBIX MOKa3aTeNei
COIMANEHO-YKOHOMHYECKOTO Pa3BHUTHSL.

Bonee Toro, cnoxxusie TpaHCHOPMALIHOHHEIE
TIPOIECCH COBPEMEHHOTO MHpPAa TPEAIIONaralT
TTOWCK HOBBIX METOJIOB IIPOTHOZUPOBAHUS, O IEM
CBUCTEIHCTBYET OONBIIOE KOJTMYECTBO HAyd-
HBIX IMyONWKAIi mocneqHux et (Hamp.: [20—
25]), mosTOMY BaKHOE 3HAYCHUE IMEET IIPOIOII-
JKCHHE HAYYHOH THUCKYCCHH IO STOMY BOIIPOCY.

CMUCOK UCTOYHKUKOB

1. XononoB K. B., Cokonoa O. B., Axranuna M. O.
CoCTOsTHHE MUPOBOTO U POCCHICKOTO PHIHKOB MEXTyHapO/I-
HBIX IPy30BBIX aBHaNepeBo3ok // Poccuiickuii BHEITHEIKO-
HoMHYecKuil BecTHUK. — 2019. — Ne 8. — C. 64-76. [Dnekr-
poHHBI pecypc]: https://www.elibrary.ru/item.asp?id=4104
5892&ysclid=lc6bvxgke7257279721. Joctyn 17.11.2022.

2. Pycc A. A., Cmypos M. 1O. CocrosiHue 1 Ipo0ieMsl
peiHKa aBuanepeBo3ok // Bectauk Cankr-IlerepOyprekoro
rOCYapCTBEHHOTO YHHBEPCUTETA IPaXKAaHCKOH aBUAIINH. —
2016.—Ne 1 (10).—C. 5-19. [Qnexrponnsiii pecypc]: https://
elibrary.ru/item.asp?id=26087017&ysclid=lc6c1711
kz444529577. octyn 17.11.2022.

CyLIJKO O. 1. MopenupoBaHue aBManaccaXupckux nepeBo3ok Poccum




3. PyGnes B. B. IlepcrieKTHBBI pa3BUTHsI PBIHKA [acCa-
JKUPCKHX aBHAIIEPEBO30K B PaMKaX €BPa3HICKOr0 IKOHOMH-
YECKOTo COI03a B YCIIOBUSIX MaKPOIKOHOMHYECKOHl HecTa-
6unbHOCTH // BecTHuk Camapckoro rocyaapcTBEHHOTO
9KoHOMHYecKoro yHuBepcutera. — 2020. — Ne 4 (186). —
C. 18-37. [OnexrponHsIii pecypc]: https://elibrary.ru/item.
asp?id=43085853&ysclid=lc6c21bm9j918438433. [loctyn
17.11.2022.

4. MarseeBa A. B., ManbueB A. A. Jloykoctepsl Kak
BEKTOp AMHAMUYHOTO PA3BUTHSI MHPOBOTO PHIHKA aBHAlle-
peBo3ok // Poccuiickuii BHEITHEOKOHOMHYECKHI BECTHHK. —
2017. — Ne 8. — C. 80-91. [Onexrponusit pecypc]: https://
elibrary.ru/item.asp?id=29898630&ysclid=lc6c2sikl110382
3143. Joctym 17.11.2022.

5.Ty6enko A. B., PactoBa 1O. 1., ITankparosa A. P. Co-
BPEMCHHOE COCTOSHHE U IIEPCHECKTUBBI Pa3BHTHUS PHIHKA
MacCcaKMPCKUX aBHanepeBo3ok B Poccun // DxoHOMHKa
U DKOJIOTHYECKHil MeHeKMeHT. — 2019. — Ne 2. — C. 82-90.
DOI: 10.17586/2310-1172-2019-12-2-82-90.

6. Komapucrsiii E. H., TadopMannoHHO-MOEIBHBII
KOMIIIEKC ISl UCCIIEIOBAHUS PBIHKA IPAXKIAHCKHX aBHarie-
peBo3ok. — HoBocubupcek: UDOIIIT CO PAH, 2006. — 144 c.
ISBN 5-89665-125-2.

7. Komapucrsriii E. H. Marematndeckue nomxo/sl K aHa-
JIM3y CIPOCA Ha NACCaXKUPCKUE aBHANepeBO3KH // MapkeTHHT
¥ MapKeTUHTOBbIe HccnenoBanus. — 2004. —Ne 3. - C. 10-16.
[OnexkTponublii pecypc]: https://elibrary.ru/item.
asp?id=9270850 [orpanudeHHsbI KOCTYyM].

8. Shchetinin, E. Yu. Study of the impact of the Covid-19
pandemic on international air transportation. Discrete and
Continuous Models and Applied Computational Science,
2021, Vol. 29, Iss. 1, pp. 22-35. DOI: 10.22363/2658-4670-
2021-29-1-22-35.

9. Kpasuos C. B. AHanu3 BO3MOXHOCTEH peann3aiuu
IIPOCKTOB IOCYIapCTBEHHO-4aCTHOTO TAPTHEPCTBA B OT/ICIIb-
HBIX CETMEHTaX PhIHKa aBHanepeBo3ok Poccuu // I'ymanu-
TapHbIE ¥ COLMATIbHO-3KOHOMUYECKUe HayKH. —2021. —Ne 6
(121). - C. 108-113. DOI: 10.18522/1997-2377-2021-121-
6-108-113.

10. CaBenbesa 1O. B. Poccuiickuii ppIHOK TACCaXUPCKUX
aBHAINEPEBO30K B YCIOBUAX SKOHOMHYECKOH HECTaOUIBHO-
ctu // B ¢6.: «/lpyx06a 6e3 rpaHun: Mud WIH peaabHOCT» /
C6. marepuanoB MexIyHapOIHOW Hayd.-IPAKT. KOH.
«ObuiectBenHas nanara P®; Beepoccuiickoe 0011ecTBEHHOE
aswkenne «Marepu Poccum»; IHCTHTYT Ipy kOBl HAPOIOB
Kagkaza». — CraBponons, 2017. — C. 508-510. [DnexTpoH-
HBI pecypc]: https://www.elibrary.ru/item.
asp?id=32524718&pff=1. Joctyn 17.11.2022.

11. Mocksus 111. Pa3BuTHe rpakaaHCKOW aBHALUH 00-
HapY>KUBAaeT HOBBIM BHTOK HMPOOIEMATHKH // DKOHOMHKA
u Kku3Hb. — 2014, — Ne 11 (9527). [OnekrpoHHBIi pecypc]:
https://www.eg-online.ru/article/241708/?ysclid=
lcbcjezte2530028241. Hocrym 17.11.2022.

12. Kynsacos B. M., Myxametxkanosa A. O. Mupossie
MacCaKMPCKUE aBHANIOTOKU B YCIOBHAX MaHICMHHHOTO
kpusnca// ABuaruoHHble cucTeMsl. —2021. —Ne 8. — C. 2-43.
[OnexTponnslii pecypc]: https://www.elibrary.ru/item.
asp?id=47116440 [orpaHHYeHHBIH JOCTYII].

13. Kpyrosa E. 1O. [IporaozupoBanue pplHKa rpaskiaH-
CcKoli aBHaTeXHUKH // Poccuiickuil BHEITHEIKOHOMUYECKUH
BecTHUK. — 2015. — Ne 10. — C. 104-115. [DneKkTpoHHbIH
pecypc]: https://elibrary.ru/item.asp?id=24899635&ysclid=
1c6ckn1162291745324. Toctyn 17.11.2022.

14. CamoitnoB U. A., Crpagomckuit O.10., Bopo-
muH M. A., Jlecanunii 1. B., Camoiinos B. 1. Tenaennyn
1 TIPOTHO3bI Pa3BUTHS PHIHKA aBUATIEPEBO30K M ApKa aBUa-
xommanuii. Mitorn npourenmuiero aecstuietus // HayuHbrii
BectHuk TocHUU TA. — 2011. — Ne 1 (312). — C. 14-19.
[Dnexrponnslii pecypce]: https://elibrary.ru/item.asp?id=201
45059&ysclid=1c6¢19q1jq150620564. Noctym 17.11.2022.

15. Andribet, P., Baumgartner, M., Garot, J.-M.
Reinventing European air traffic control based on the
COVID-19 pandemic experience. Utilities policy, 2022,
Vol. 75, 101343. DOI: 10.1016/j.jup.2022.101343.

16. Xauarpsu I'. A. IIporHo36I 005EMOB aBHAIIEPEBO30K
Apmennu // DKOHOMHKa U OM3HEC: TEOpHs M MPaKTHKA. —
2016.—Ne 12.—C. 149-161. [Onexrponnslii pecypc]: https://
elibrary.ru/item.asp?id=27810648&ysclid=lc6¢cn2uh
8£525805944. loctyn 17.11.2022.

17. Kitov, V. V., Mishustina, M. V., Ustyuzhanin, A. O
Time series prediction survey of statistical, machine learning
and deep learning methods: historical aspects. Voprosy Istorii,
2022, Vol. 4 (2), pp. 201-218. DOI: 10.31166/
Voprosylstorii202204Statyi40. [DnexkTpoHHBIH pecypc]:
https://www.elibrary.ru/item.asp?id=48412303 [orpanudeH-
HBII nocTyn).

18. Petukhova, A. V., Kovalenko, A. V. Methods for
forecasting the development of complex systems using the
theory of fuzzy cognitive map. Computational Mathematics
and Information Technologies, 2022, Vol. 1, Iss. 2, pp. 81-95.
DOI: 10.23947/2587-8999-2022-1-2-81-95.

19. Baykal, T., Ergezer, F., Terzi, S. Airport passenger
forecast with time series: case of study Samsun Carsamba
Airport. Journal of Innovative Transportation, 2021, Vol. 2,
Iss. 1. DOI: 10.53635/§it.958682.

20. Ghosh, R., Terekhov, I. Future Passenger Air Traffic
Modelling: Trend Analysis of the Global Passenger Air Travel
Demand Network. AIAA 2015-1642. Session: Systems
Engineering I, 2015. DOI: 10.2514/6.2015-1642.

21. Ghosh, R., Kélker, K., Terekhov, I. Future Passenger
Air Traffic Modelling: A theoretical Concept to integrate
Quality of Travel, Cost of Travel and Capacity Constraints.
19" World Conference of the Air Transport Research Society
(ATRS), Singapore, 2015. [OnekrponHsiii pecype]: https://
www.researchgate.net/publication/285577429_Future
Passenger Air Traffic Modelling_ A_theoretical Concept
to_integrate_Quality_of Travel Cost_of Travel and_
Capacity_Constraints. Jloctyn 17.11.2022.

22. Chudy-Laskowska, K., Pisula, T. Seasonal
Forecasting for Air Passenger Traffic. Proceedings of the 4™
International Multidisciplinary Scientific Conference on
Social Sciences and Arts SGEM, 2017, pp. 681-692.
DOI: 10.5593/sgemsocial2017/14/S04.089.

23. Wang, J., Liu. X., Ding, J. Air passenger travel
forecasting model based on both dynamical individual
behavior and social influence force. Journal of Algorithms
& Computational Technology, 2019, Vol. 13.
DOI:10.1177/1748302619881392.

24. Solvoll, G., Mathisen, T., Welde, M. Forecasting air
traffic demand for major infrastructure changes. Research in
Transportation Economics, 2020, Vol. 82, art. 100873.
DOI: 10.1016/j.retrec.2020.100873.

25. Suryan, V. Econometric Forecasting Models for Air
Traffic Passenger of Indonesia. Journal of the Civil
Engineering Forum, 2017, Vol. 3, Iss. 1. DOI: 10.22146/
jeef.26594. (]

MHQOQM&QUH ob aemope.

Cywko Onbea lMempoeHa — kaHOUOam 3KOHOMUYECKUX HayK, doueHm Mockoscko2o 20cy0apCmeeHH020 MexXHUYeCcK020
yHugepcumema epaxdaHckol asuayuu (MI'TY 'A), Mockea, Poccusi, o.sushko@mstuca.aero.

®  Mwup TpaHcnopTa. 2022. T. 20. Ne 6 (103). C. 6471

Cmambs nocmynuna e pedakyuto 18.11.2022, odobpeHa nocne peueHauposaHus 27.12.2022, npussma k nybnukayuu 29.12.2022.

Cyuiko O. 1. MogennpoBaHue aBManaccaxmupckux nepeso3ok Poccumn




G30PHA$| CTATbA

YK 338
DOI: https://doi.org/10.30932/1992-3252-2022-20-6-8

EnenHa MAKEEBA Anna PbIYKOBA

AHHOTALIUA

B Hacmosiuuti MOMeHm mpaHcnopmHas ompacsb npemep-
neeaem anybokue uameHeHus. OHU cesi3aHb! Kak ¢ npeodoneHuem
nocnedcmeutl naHdemuu, mak u — e 6onee o120CPOYHOM nia-
He — ¢ chyHAameHmanbHoU mpaHcghopmayuel, 0bycrosneHHol
UGyWwUM NpoYEccom Yughposusayuu.

Cepsucsl, co3daHHble O0nsi UHMeNNeKmyansHo20 ynpag-
JIeHUsi MPaHCNOPMHbLIM NOMOKOM, MOHUMOPUHea 06bekmos
UHbpacmpykmypbl, N00BUXHO20 cocmasa, pabomb| C KIUeH-
mamu, yugposbie nnamgopmbi 8 bruxaliwee epems ¢ 60b-
woli sepossmHocmbio ocmaHymcs dpatieepamu udywel yugh-
posoli mpaHcghopmayuu mpaHcnopmuol ompacnu. C moyku

MUKU, Xene3H000POXHbIL mpaHcnopm.

Mup Tpancnopta. 2022. T. 20. Ne 6 (103). C. 72-78
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3pEeHUS YUPOBLIX MEXHON02Ull K OCHOBHbIM OMHOCAMCS UC-
KyccmeeHHbIl uHmesnnekm, 6nokdelH, MHmepHem sewed,
6onbwue OaHHble.

Yyumeieas obwupHoCMsL membl, 8 Mamepuare 8bideneHb|
Krloyesble, C MOYKU 3peHuUs a8mopos, 80NPOChI ONbima U 3aday
€030aHUs CUCMEMHbIX, CK803HbIX YUthpOBbIX NIampopMeHHbIX
peweHutl 8 mpaHcnopmHol ompacnu Poccuu, a makxe Ha npu-
Mepe xene3Ho00POXHO20 MpaHeNopma (8 MoM yucre, Ha Kopno-
pamusHOM yposHe), npednoxeHra Knaccughukayus yxe peanusye-
MbIX U NEPCNeKMUBHbIX HanpasneHull yugppossix UsMeHeHul
8 MpaHCNOPMHO-102UcMUYecKol ompacnu.
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BBE[IEHUE

Ortpaciie TpaHCIIOPTa U JIOTHCTUKH HECMOTPS
Ha 3HAYUTEIIbHBIEC YCIIEXU BO BHEAPCHUH HOBBIX
TEXHOJIOTMH MMEET 3HAYUTEIbHBIA MOTECHIIHAI
aJlanTalliy ¥ Pa3BUTHA B yCIOBHUIX LH(DPOBH-
3al1H, B OIPEIEIEHHON Mepe HaXOOUTCs elé
Ha 9rarne udpoBoro npeodpazoBanus. Peanu-
3a1yst JAHHOM KOHLIETIUH OCIOKHSIETCS 00JIb-
MM MacCHBOM JaHHBIX, KOTOPbIE HEOOXOIUMO
PEKOHCTPYUPOBATh, U 3HAYUTEIBHBIM YHCIIOM
olepanuii, KOTOpble MOTYT OBITH IEPEBEICHBI
B 1M (poBoii popmMat, 0COOEHHO ¢ y4ETOM WH-
Terpanuu NepeBo30YHbBIX IMPOLIECCOB B PaMKax
€IMHOH IIeTIN IOCTaBOK C y4acTHEM ITOCTaBIIH-
KOB, IPY300TIIpaBUTENEH, IPYy30I101ydaTeei,
KOHEUYHBIX KIHeHTOB. «TpaHcropTHas cdepa
JOJDKHA TTOJKITIOYUTHCS. K HOBOH 3KOCHCTEME,
B KOTOPOI MPaKTH4ECKU OECIIIOBHBIMU SIBIISIOT-
Csl TPAHUIIBI MEXKAY CTaAMAMHU IIPOU3BOJICTBA,
TPaHCIIOPTHPOBKH, noTpebienneM. [loToku
JIAHHBIX SIBJISIIOTCS OCHOBOHM 1M(pOBOiL JIOTH-
ctukm» [1].

Llenvio TaHHOTO HWCCIEAOBAHUS SIBISIETCS
M3yueHHe TPEHOB U HampaBieHui undpoBoii
TpaHchopMaluu B 00JaCTH TPAHCIIOPTA C yUe-
TOM BJIMSIHUS YETBEPTOIl IPOMBILIJIEHHOHN pe-
BOJIIOLIMHU, CKOPOCTH M3MEHEHHUH U CO3aHUA
uupoBbIX MIaTGOPMEHHBIX peLIeHUH, obec-
nednBaronx 3GdekTnBHOE B3aUMOCHCTBIE
YYacTHHUKOB IIEPEBO30YHOTO MpoIecca U B Iie-
JIOM IIETIN TIOCTaBOK.

C moMouIbi0 Memodoé aHalinu3a, CUHTE3a
U KiaccupuKauu 0000IIEH UMEIOINICS HM-
MIIPUYECKUH OTBIT CO3AaHMs CKBO3HBIX U PO-
BBIX IUIaT()OPMEHHBIX PEIICHUH B TPAHCIIOPT-
HOH oTpaciu Poccun, Ha ypoBHE KpyIHEHIINX
xomnanuii (Ha mpumepe OAO «PX]/») u mo
BHJAaM TPaHCIOPTa (Ha IpPUMEPE KEIEe3HOMIO-
POXKHOTO TPAHCIIOPTA), & TAKXKE MPEICTaBICHA
6a3oBast Kiaccuukaiys HarpaBIeHHH HUPPO-
BbIX U3MEHEHUH B TPaHCIOPTHO-JIOTUCTHYECKON
OTpaciy U IPUMEPHI UX PeaTu3annu.

PE3YNbTATbHI
HuTerpupoBaHHbie 0TpaciieBbie
uudpoBbie NIaTHOPMEHHbIE PeLIeHHSI
Onua u3 HauboJee BaXKHBIX 3a/1a4 TPAHC-
MOPTHO# CHUCTEMBI — 00CCHCUYCHHE MAaKCH-
MajbHO# 3¢ (eKTHBHOCTH (QYyHKIHOHUPOBA-
HHUS TPAHCIOPTHO-IOPOXHOTO KOMIUICKCA
B IIeJISIX TIOBBILICHUS Ka4eCTBa yAOBICTBOPE-
HUSI IOTPEOHOCTEH IKOHOMHUKH U HACEICHHUS
B Oe3omacHbIX U 3(Q(PEKTUBHBIX TPAHCIOPT-
HBIX yCIyrax.
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Pemenue 3Tux 3a1a4 JOMKHO JOCTUTAThCA
3a CYET «JIBYX B3aUMHO JOMOJTHIEMBIX HAIlpaB-
JICHUI ACSITENbHOCTH: Pa3BUTUSI TPAHCHOPT-
HOW MH(QPacTPyKTYypHl M BHeApEHUsI» [2]
TEXHOJIOTMH OpraHU3al[iOHHOTO yIPaBICHHS
TPaHCIIOPTHBIMHU CUCTEMaMHU C UCIIOJIb30BaHU-
€M COBPEMEHHBIX MHPOPMAIMOHHO-TENE-
KOMMYHHMKAIIHOHHBIX M TEJIEMAaTHYECKUX TEX-
HOJIOTHII.

B orpaciau nmpennpuHSATH 3HAYUTEIbHEIE
CHUCTEMHBIC YCHIINS B HalpaBJICHUN TUPPOBH-
3alLlUN.

TpancnoptHas ctparerusi Poccuiickoit ®e-
nepanuu 10 2030 roga ¢ MpOrHO30M Ha MEPUoj
10 2035 rogal colepkuT crenuaibHble pasje-
JIbl, IOCBANIEHHBIE HAPABICHUAM IIM(PPOBOI
TpaHcopManuy TpaHCIOpTa (B TOM YHCIIE
OCHOBHBIM HaIpaBJICHUSAM OH(GPOBHU3AIUH
TPAaHCIOPTHOTO KOMIUIEKCA, CO3MAHMIO U pa3-
BUTHIO MHTETPUPOBAHHBIX TPAHCIOPTHHIX
CEepBHCOB, NU(OPOBU3AIUN TPAHCIOPTHHIX
cpencTs, M(pOBHU3AUKN TPAHCHOPTHOW MH(]-
PacTpyKTypbl, HUGPOBU3ALNN NESATEIBHOCTH
OpraHoB BJIACTH B 00JIaCTH TPAHCIOPTHOM OT-
paciu), OCHOBHBIM 3Tanam nu(ppoBOH TpaHC-
¢dopmanuu TpaHcnopra. B HUX comepkuTcs
KOMITJIEKCHOE ONMCAHUE HalpaBICHUH, 3a1ay,
MEXaHU3MOB HH(PPOBOH TpaHchOpManuu
TPAHCIOPTHO-JIOTUCTUYECKON OTPACIIU.

[TpropuTeThl, 1en U 3a1a4n HUPPOBHU3a-
UM TPAHCIIOPTa M JIOTUCTHKH OCHOBBIBAIOTCS
Ha HalMOHaJIBbHOH mporpamme «{udposas
skoHOMHUKa Poccuiickoit @enepauuu 1o
2024 roga»?, B KOTOPYIO BXOIUT PsiI Qeaepaiib-
HBIX NTPOEKTOB.

B 2019 rogy 6bu1 0moOpeH® BeIOMCTBEHHBII
npoekT MunncTepcTBa TpaHcopra Poccuiickoit
®denepanuu «L{udpoBoii TpaHCTIOPT U JIOTUCTH-
Kay, TECHO MHTETPUPOBAaHHBIA C peaju3aruen

! TpaucnioptHas crparerust Poccuiickoii ®enepaipn 10 2030
TOZa C MPOrHO30M Ha mepuox 10 2035 roma. YTBepkaeHa
Pacnopsxenuem IIpaButenbctBa Poccuiickoit denepaiiu
ot 27 Hosops 2021 1. Ne 3363-p. [DnekrpoHHsbIid pecypc]:
http://static.government.ru/media/files/7enY F2uL5SkFZ100
pQhLIOnUT91RjCbeR.pdf. JocTym 19.12.2022.

2 [TaciopT HaUMOHAJIBHOTO npoekta «HaunoHanbHas mpo-
rpamma «I{udposas sxonomuka Poccutickoit deneparum»,
YTBEPKAEH IIPOTOKOJIOM 3acefanus npesuanyma Cosera npu
IIpesunente Poccuiickoii denepanuu no cTpaTeruuecKoMy
Pa3sBUTHIO M HALMOHAIBHBIM IpOeKTaM oT 4 uroHs 2019 .
Ne 7. [Onexrponnslii pecypc]: http://www.consultant.ru/
document/cons_doc LAW_328854/. loctyn 19.12.2022.

® IIpaBUTENBCTBCHHAS KOMHCCHS OJOOpHIA MPOCKT
Munrpanca Poccun «LndpoBoii TpaHCTIOPT M JIOTUCTH-
ka». [DmekTponHbIit pecypc]: https://www.dtla.ru/news/
pravitelstvennaya-komissiya-odobrila-proekt-mintransa-
rossii-tsifrovoy-transport-i-logistika/. Joctym 19.12.2022.
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KoMruiekcHoro miaHa MojiepHHU3alMy M pacliii-
PeHUs MarkucTpaibHOU MH(PPACTPYKTYpHI Ha Tie-
puon 10 2024 roxa’. IlpoekT BKiIOUmMI 35 Mepo-
NPUSTHH, pa3/ieNIEHHbIX HA 7 OCHOBHBIX HallpaB-
JICHUI: TpaHCcopMaLus rPy30BbIX MEPEBO30K;
TpPaHCTPaHUYHOE B3aHMMOZIEHUCTBHUE; ITaCCaXKHP-
CKHE MEpeBO3KH C pazHooOpazueM HU(ppPOBBIX
CEPBHCOB M E€IUHBIM 3JIEKTPOHHBIM OHIIETOM;
1uQpoBas TpaHCIIOPTHAS HH(pacTpyKTypa; 0e3-
OIIACHOCTB; AKOJIOTHS U METEeOpOJIorHsi; Oectu-
JIOTHBIH TPAHCHIOPT?.

C 1 suBaps 2020 roma B paMkax rocynap-
CTBEHHOI mporpaMmel Poccuiickoit @enepariun
«Pa3BUTHE TPAHCTIOPTHOM CUCTEMBI» peanu3y-
ercs Hanpasienue (moamnporpamma) «Lludpo-
BOU TPAHCIIOPT U JIOTUCTHKA»®. SIBIISISCH OHUM
u3 9 HanpaBJIeHUI TOCYIapCTBEHHOH Iporpam-
MBI, OH BKIIIOUAET CIEAYIOUINE CTPYKTypHBIE
aneMeHThI®: hefepabHbIi IPoeKT « TpaHcmopT-
HO-JIOTUCTHYECKUE LIEHTPbI», BEIOMCTBEHHBIN
npoekT «DopMHupoBaHUEe CETH TPaHCIOPTHO-
JIOTHCTUYECKUX IL[EHTPOBY», BEIOMCTBEHHYIO
neneByro nporpammy «lludposas miardpopma
TpaHCIIOPTHOTO KoMIutekca Poccutickoit @ene-
parmm»’.

B 2021 roay Obuta yTBEepiKaeHa OTpaciieBas
Crparerusi unpoBoil TpaHchopMaLuK TpaHC-
noptHoit otpaciau Poccuiickoit Denepanun’,
JIoKyMeHT ObUT yTBEPKAEH MPOTOKOJIOM IPE3H-
Jmyma [IpaBHUTEIIbCTBEHHOM KOMHCCHH I10 1IH(PO-
BOMY Pa3BUTHIO, POLIEN 00CYXIEHHE HA ILIO-
manake Cosera @eneparyu. CTparerus BKIIOYaeT

4 Vreepxaén Pacnopsikennem [IpaBurenscra Poccuiickoit
Deneparmu ot 30 centsops 2018 . Ne 2101-p (B penaxuu
pacniopsbxenuii [1paBurenscra Poccuiickoit @enepanmu ot
17.08.2019 Ne 1844-p, ot 13.03.2020 Ne 610-p, ot 04.07.2020
Ne 1747-p, 0120.02.2021 Ne 430-p, ot 28.12.2021 Ne 3896-p,
ot 13.04.2022 Ne 855-p, ot 09.12.2022 Ne 3867-p). [DnekT-
poHHBIH pecypc]: http://government.ru/docs/all/118785/.
Hoctym 19.12.2022.

5 [locranosnenue [IpaBurenscra Poccuiickoit ®exepaunn
ot 30 mapra 2021 roma Ne 483 «O BHeceHHM MU3MEHEHH
B rOCyAapCTBEHHYIO NporpamMmy Poccuiickoit ®eneparyu
«Pa3BuTHE TPAaHCIIOPTHON CHCTEMBI»». [DIEKTPOHHBIN
pecypc]: https://docs.cntd.ru/document/603366910. loctyn
19.12.2022.

5 ITopran rocuporpamMm P®. [DnexTpoHHBIN pecypce]:
https://programs.gov.ru/Portal/pilot_program/24/elements/
179¢46eb-04d9-43ad-8f07-62107¢c8220bd. Joctyn
19.12.2022.

" BenoMmcTBeHHas LiejeBas nmporpaMMma MuHHCTEpCTBa
tpancnopra Poccuiickoit ®enepaunu «Ludposas miardop-
Ma TpaHCHOPTHOro Komiuiekca Poccuiickoit denepaunm».
[Onexrponnsiii pecypc]: https://mintrans.gov.ru/file/435210.
Joctyn 19.12.2022.

8 IMacriopr crpareruu unQpoBoil TpaHCHOPMALUH TPAHC-
nopTHO# oTpaciu Poccuiickoit denepanun. [DaeKTpoHHbII
pecypc]: https://mintrans.gov.ru/documents/8/11374. loctyn
19.12.2022.

LIECTh KJIIOUEBBIX MHUIMATUB MHHUCTEPCTBA:
«becnuIOTHUKM IS TacCaXKUPOB U TPY30B»,
«3enéupiii UdPOBOI KOPHUIOP MACCAKUPAY,
«becmoBHas rpy3oBast toructukay, «Llupposoe
yhpaBiieHHe TPaHCIIOPTHOH cucteMoit Poccwuii-
ckoit @eneparmny, «{udposusanus s TpaHc-
TIOPTHO¥M 6e3onacHoCT, «L I poBbIe ABOHHUKH
00BEKTOB TPAHCIIOPTHOIM MH(PPACTPYKTYPHI».
Peanuzarys crpareruu CTpouTcs Ha IPUOPUTET-
HOM HCIIOJIB30BaHUHU OTE€YECTBEHHOTO IIPOrpaMM-
HOro obecreyeHuss ¥ MacCOBOM NMPUMEHEHHH
TEXHOJIOTHU HCKYCCTBEHHOTO HHTEIIeKTa®,
K paspabotke crpareriuu ObUIN MPUBIIEYEHBI PY-
KOBOJIMTENH M 9KcnepThl 6oiee 200 npearmpusiTiii
Pas3IMYHbIX OTpacieil. s moaroToBKu JOKyMeH-
Ta ObLI CHOPMUPOBAH YIIPABJISIOIIHI KOMUTET Ha
6ase accormaryu «lluppoBoii TpaHcIopT U JI0-
TUCTHKA»', KOTOPBIA MPOIOIKHI paboTy 1o
peanu3anuy MPOeKTOB CTPATETUH.

Accoraiust «L{udpoBoit TpaHcHopt u Jioru-
crukay (I1TJI) 6buta yupexaena B 2019 romy mpu
noaaepxke MuHucTepeTBa TpaHcnopra Poccuii-
ckoit Denepanun koMnanusiMu «Poccuiickue xe-
JIE3HBIE JAOPOTH», «AdpOQIIOT — pOoCCHICKHE
aBuanuHunY, «PT-UHBect Tpancnoprasle Cuc-
temb», «3amuralludoTpancy, «[JIOCAB»
u «ABuarenekoMUHBeECT». B 3TOM Xe romy B Ac-
colyaiyo BCTynm «l ocynapcTBeHHast KOpIio-
pauys 10 OpraHU3aly BO3LYIIHOTO JIBHIKEHUS
B Poccuiickoii deneparyny 1 «A3UMyT» (BXOIUT
B ['ockoprioparmro «Poctex»), B 2020 romy — «Kom-
nanus TpancTeneKom» u T'ocynapcTBeHHast KoM-
nanust «Poccuiickre aBTOMOOWIIBHBIC TOPOTH)
(«ABTomop»), B 2021 roqy — OZON, Mera®oH,
«Pocmopniopt», AO «ITJTOHACC», «1lentp opra-
HU3ALIMH IBHKEHUSI OECITMIIOTHBIX TPAHCIIOPTHBIX
cpenct» (IO BTC — coBmMecTHOE TpENpUsITHE
¢ I'K «Pocrtex», «durunasuc» u «IIpoekt 7»),
«[aranakcy n «O0beqMHEHHAST TPAHCIIOPTHO-
JIOTHCTHYECKast KoMIaHusi — EBpa3uiickuil sxenes-
HonopoxHsii anbsHey (OTJIK EPA). Crpareruye-
ckumu naptHEpamu LTI susrores «locynap-
CTBEHHas TPAHCIIOPTHAS JIN3UHIOBasi KOMITAHHS)
(T'TJIK) u xomnanust «CMAPTC», napraépamu,
B yactHoctd, — AHO «lludpoBasi 3kKOHOMHKaY,
Acconuanus Mopckux Toprossix Iloptos
(ACOII), «Yuusepcurer Munomomuey u apyrue'’.
Hensro LTI sBnsieTcss «co3naHue U pa3BUTHE

® Muntpanc Poccuu paspaboran orpacieByto Crpareruio
nuppoBoit TpaHchopManuu. [DIEKTPOHHBIN pecypc]:
https://mintrans.gov.ru/press-center/news/9985. doctyn
19.12.2022.

10 Be6caiit AHO LITJI. [DnexrponHsrii pecype]: https://dtla.
ru/company/. loctym 19.12.2022.
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YMHbIA
JKEeNe3HOA0POXKHbI
BOK3an

YMHbI TPaHCMNOPTHbIA
TepMuHan
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1. NaHHble
0 MECTOMONOKEHNM
Y OKpy»KatoLeii cpeae
2. laHHble

0 3arpy3ke/pasrpyske
asTOMO6UNA

B peasbHOM BpeMeHU

Puc. 1. Bekmops! yughpogusayuu mpaHcnopma [cocmagneHo asmopamu].

€IIMHOTO MYJIBTHMOIAJIBHOTO IIM(POBOTO TPAHC-
TIOPTHOTO U JIOTUCTUYECKOTO TPOCTPAHCTBA Ha
tepputopun Poccuiickoii @enepaiivy B HIHTEpecax
YYaCTHHUKOB PBIHKAa TPAHCIIOPTa U JIOTHCTUKU Ha
OCHOBE Pa3pabOTKU M BHEAPCHHUS HOBBIX LU(PO-
BBIX TEXHOJIOTHH, a TaKXKe OObEIMHEHHS YCHITUI
Y MHTETPALK IPOrPaMM OTPACIIEBBIX KOMITAHHI
1 TOCyIapcTBan®,

OcHoBHbIE HaNIpaBJIeHUs TH(POBU3AIHH
TPaHCNOPTHO-JIOTHCTHYECKO# oTpaciiu
udpou3zanms TpaHCcopTa U JIOTHCTHKUA —
KOMILUIEKCHBIN ITpoLece, IpeLyCcMaTpUBAOILIUN
HHTETrPaLUIO OT/CIbHBIX PEIICHNI B UHTEIIeK-
TyaslbHble cHCcTeMbl. Kak oTMeuaroT nccienosa-
TEI, KKPYIHEHIIe TPAaHCTIOPTHBIE KOMIIAHWH,
cozzaroniye uisi cedst OTJeNIbHbIC HHTEIUICKTY-
anpHble U(POBBIE CUCTEMbI, HHTETPUPYIOT UX
B DKOCHCTEMBI «YMHBIH TOpoa», «IuppoBas
JKeJIe3Has I0pora» U Jp.; OHH BKIIIOYAIOT «YM-
HBIE JIOPOTH» C HU(PPOBBIMHU PELICHUSMH IS
cbopa 1 00pabOTKK MAaHHBIX O TPAHCIOPTHBIX
CpeICTBaxX U IOPOXKHOM HHPPACTPYKTYpE, TaKHe
KaK «yMHbI€ CBETO(OPBI», TaPKOMATbI, CHCTEMBI
BHJICOHAONIONCHUS U omoBemieHus [3] u mp.
Takxe TpaHCIOPTHbIE U3MEHEHHUSI HE MOTYT
000MTH CTOPOHOM U HCIIOIB30BAHNE OCCITHIIOT-
HUKOB, KOTOPOE «IO3BOJISIET PEIIUTh IPOOIEMY
«TIOCIIE/IHEN MUJIM», TO €CTh JTala JOCTaBKU
KOHEYHOMY MOTPEOUTENIO0, B TOM YHUCIIE B TPYI-
HOJIOCTYITHBIE PETHOHBI, OHH BOCTPEOOBAHBI yiKe
ceifvac Ipu OTCYTCTBHU Ha3eMHOW HH(PPACTPYK-

Typs» [4].
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WHTennexTyaabHy0 TPaHCIIOPTHYIO CUCTEMY
(UTC) MOXXHO OIpeAeTNTh KaK CHCTEMY YIpaB-
JICHUS, «MHTETPHUPYIOIIYI0 COBPEMEHHBIE MH-
(hOpMaIOHHbIE U TENEMaTHUECKHE TEXHOIOTUH.
UTC npenHa3HavyeHa 1711 aBTOMaTH3UPOBAHHOTO
ITOVCKA U IPUHATHUS K Peann3aliii MaKCUMaJIbHO
3 PEKTUBHBIX CILICHAPUEB YIPaABICHHS TPaHC-
ITOPTHO-TOPOKHBIM KOMIIEKCOM PETHOHA, KOH-
KPETHBIM TPAHCIOPTHBIM CPEICTBOM MJIH IPYII-
MOH TPAHCHOPTHBIX CPEJICTB C 1IeJIbI0 o0ecreye-
HUS 331aHHOH MOOMJILHOCTH HACEJICHU S, MAKCH-
MH3alUU TOKa3zaTeleld HCIOJb30BaHUSA
JIOPOKHOM CETH, MOBBIIICHUsI 0€30MaCHOCTH
1 3 (HEeKTUBHOCTH TPAHCIIOPTHOTO MpoIiecca,
KOM(OPTHOCTH JISI BOTUTEIICH U ITOJIb30BaTeICH
TpaHcmopTa»'l,

B TpancnoptHoii ctpareruu Poccuiickoit
denepanvy BBEACHO MOHATHE «HAIIMOHAIBHOMN
CeTH MHTEJUICKTYaIbHBIX TPAHCIIOPTHBIX CUCTEM
Ha aBTOMOOWJIBHBIX JIOPOrax OOLIEro Mmojib30Ba-
HUSDY, KOTOpast TOHUMAETCs KaK «TePPUTOPHUATb-
HO-pacrpenenéHHasl CUCTeMa, COCTOsIIas U3
B3aMMOCBSI3aHHBIX JJIEMEHTOB HH(POPMAIIMOHHO-
TEXHOJIOTHYECKOT0, OPraHU3aI[MOHHOT0, METO/I0-
JIOTUYECKOT0, KaIpOBOT0, HOPMaTHBHO-TIPABOBOTO
1 HOPMaTUBHO-TEXHHYECKOTO XapaKTepa, 00beIu-
HSIOIIAs eHCTBYIOIINE U CO3aBaeMBbIe 110 €IH-
HBIM INIPaBUJIaM MHTEIICKTYaJIbHBIC TPAHCIIOPT-

1 TOCT P 56294-2014. HanmoHanbHbIi crangapt Poc-
cuiickoit @eneparyn «VHTENIEKTya bHbIC TPAHCIOPTHBIC
cucrembl. TpeboBaHns K QYHKIMOHANBHON M (uinye-
CKOM apXHTEKTypaM HHTEICKTYyalbHbIX TPAHCIOPTHBIX
cucteM». DIEKTpoHHBIH pecypc https://docs.cntd.ru/
document/1200115739 Hoctym 19.12.2022.
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HBIE CUCTEMBI B €INHYIO CETh C ONITUMHU3HPOBaH-
HOIi TOMOJIOTHEH U €IMHBIM [UIAHOM Pa3BUTHs)'C.

HHTenekTyallbHble TPAHCTIOPTHBIE CUCTEMBI,
KpOME peLIeH s HEIOCPEICTBEHHBIX TEXHOJIOTH-
YECKUX OTPacieBBIX MMPOOJIEM, CIIy>KaT BayKHBIM
MHCTPYMEHTOM JIOCTH)KEHUSI Lieliel Oosee mupo-
KOTr0 SKOHOMUYECKOTO M COLIMAIILHOTIO IMOpPS/IKa
(ranp.: [5]): cokpalleHHIO aBapUIHOCTH, TTOBBI-
11eHHI0 3P (HEeKTUBHOCTH O0ILECTBEHHOTO TPaHC-
MOpTa U IPy30IepPeBO30K, 00eceueH IO 00Ien
TPaHCHOPTHOW O€30IIaCHOCTH, YIy4IIESHUIO KO-
JIOTUYECKHX MOKa3aresneil.

TpaHcriopTHasi CTpaTerusi ONnpeaessieT 3To
cienyromuM obpasoM: «MHTeIeKTya bHbIe
TPaHCIIOPTHBIE CHCTEMBI ITO3BOJISIFOT TIOBBICUTD
0e301acHOCTh MEPEeBO30K, ONTUMHU3UPOBATH
MapIIpyThl, HOBBICUTH IIPOBO3HYIO CIIOCOOHOCTH
TPaHCHOPTHOW CHCTEMbI, CHU3UTh M3IEPKKU Ha
collep)KaHue, PEMOHT HH(PPACTPYKTYpHbI U Iepe-
BO3KH B 1I€JI0M, a TAK)KE IUIAHUPOBATh KOMILJIEKC-
HOE pa3BHTHE TPAHCIIOPTHOI MHPPACTPYKTYPBHI,
BKJIIOYast HFHPPACTPYKTYPY YIPABICHHS BBICOKO-
ABTOMaTH3UPOBAHHBIM 1 ABTOHOMHBIM TPaHCIIOp-
TOM, 3apSIHYIO U 3aIIPABOYHYI0 HHPPACTPYKTYPY
«3€JIEHOTo» TPAHCIOPTa — TPAHCHOPTa, OKa3bl-
BAOLIEr0 MHHUMAJILHOE BO3/ICHCTBHE HAa OKPY-
JKAIOLILYIO cpemy»’.

B TexHIYECKOM, TEXHOJIOTYECKOM U OpTaHH-
3aI[MOHHOM IUIaHE HA COBPEMEHHOM 3Tarie MOXXHO
BBIJICITUTH TPY OCHOBHBIX HAalpaBJIeHUs (BEKTOPA)
udpoBuzanmy Tpancnopra (puc. 1):

1. TpancniopTHbBIE H3MEHEHUSI.

2. UT-npomyKTsl.

3. udpossle cpencTsa 1 000pya0BaHHE.

IIepBbIit BEKTOp —3TO CO3aHNE TPAHCTIOPTHBIX
Oupsk B (hopmare JIOrMCTUYeCcKoro arperaropa. Kak
OTMEUAIOT MCCIIEJ0BATENH, «IEJIbI0 CO3JaHus
1(POBBIX MIATGOPM SIBISETCS B3aUMOJICHCTBIE
MEXK/Ty 3aKa34MKaMH U MOApSAIUKaMm [6].

Bropoii BekTop — 310 co3nanue nepcoHudu-
nupoBaHHeIX UT-nponykToB. B HBIHEITHUX
peausx KIMEHTHI COBEPIICHHO He HYXKAAIOTCs
B MHOTOYHCIJICHHBIX [TPOrPaMMHBIX MPOIYKTaX,
B3aMMO/ICHCTBHE MEXAY KOTOPBIMH CJIOKHO,
a MHOTJIa U HEBO3MOXKHO OPraHu30Barh Oe3 cylile-
CTBEHHBIX UCKaKeHHH. EiHOe MHOTO(YHKIINO-
HaJIbHOE MPHJIOKEHUE SIBISIETCS MAKCUMAJIbHO
YOOOHBIM MHCTPYMEHTOM JUISl TIOJIB30BATEs.
Pemienue 000 331241, B TOM YHCIIE TIPUHSTHE
YIIPaBICHYECKUX PEIICHUH B €ANHOM CEPBHCE —
MepCIeKTHBa ISl MepCOHUPUIMPOBAHHBIX
UT-nponykToB.

TlocrenenHo U poBbie MIaTGOPMBI M HHTEP-
HET-IUIOLIAIKN BBITECHSIIOT TPaJULIHOHHBIE CEep-
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BHUCHI Omaromapsi GOPMHUPOBAHHIO SAUHOTO HH-
(bOpManMOHHOTO MPOCTPAHCTBA, CO3JAHHUIO
yA00HOTrO HHTEepdeiica U ONepannoOHHON THOKO-
ctu. «lIupoko BocTpeboBaHbI IM(PPOBLIE UIAT-
(OpMBI Ha OCHOBE TEXHOJIOTHIA pacpeieIeHHBIX
PEecTpOB IS OCYIIECTBICHUS CHIETIOK U 0(hOopM-
JICHHS TPY30BBIX MIEPEBO30K, a IHTepHET Belei
MOBCEMECTHO B JIOTUCTHKE OOBEANHSCT JaHHbBIC
U YCTPOWCTBA B SJIMHYIO CPELy, IIO3BOJISIS OTCIIe-
JKUBATh IBIKCHUE TPY30B HA BCEX ATarax [ernoy-
KU TIOCTaBOK, & TAKXKE COBMEIIATh Pa3INYHbIC
BU/IbI TPAHCIIOPTA B 3aBUCHMOCTH OT THIIA TOBAPA,
JIOPOXKHOH cUTyaruu U T.IL» [7].

Tpetuii BekTOp — HUPPOBHU3ANUS MAIIHH
u obopymnoBaHus s OecriepeOorHOM padboThI
C TOBapaMH Ha BCEX JTalax IEeMOYKH MOCTaBOK
(HanpuMep, «yMHBIH TepMuHa»). B Oymymem
CYIIECTBYET BO3MOKHOCTD pa3paboTarh CHCTEMY
«aBTOMHCTIETYEP-aBTOMOOHITICT 1 TIOIOOHBIE €if.

OcHOBHBIE TPEeHAbI HU(PPOBU3AUU
JKeJIE3HOI0OPOKHOI0 TPAHCIOPTA
HudpoBusanueit 00yciaoBICHBI OONbIIHE
W3MEHEHHS Ha JKEIE3HOTOPOKHOM TPAHCIIOPTE.
OO1IeMHUPOBBIE TPECH/IBI: YCOBEPIICHCTBOBAHHE
MOBIYKHOTO COCTaBa, MOJCPHU3ANNS U YHUDH-
Kall|si CHCTEM CHUTHAIM3AIMN U aBTOMATH3AIIHH,
CHCTEM YTIPABICHHS BHXCHHEM TT0€3/I0B, aBTO-
MATH3AIUsI IPOLIECCOB COAEPIKaHUs HHPPACTPYK-
TYpPBI © PEMOHTA TOJIBU)KHOTO COCTaBa, BHEIPE-
HHE MHTEIUICKTYAIbHBIX CHCTEM MPOTHO3HPOBA-
HUS TOTPEOHOCTEH B PEMOHTE M MHOTHE JPYTHE.
Bce 9T HampaBlIeHUs YCICNIHO PAa3BUBAIOTCS
B Poccuu [Hamp., [8]]. OnHuM U3 KIIOYEBBIX pe-
3yNBTAaTOB YCMENIHOW MU(PPOBU3AMUH JOIKHO
CTaTh YBEJIMUEHHE POITYCKHOW CIIOCOOHOCTH 03
HapaluBaHus pU3MIECKON HHPPACTPYKTYPHI.
BakHO OTMETHTh, YTO MHTEJUICKTYaIbHbIC
HMHCTPYMEHTHI BCEX HAIPABICHUH [IN(POBU3AIINH
HKENe3HOTOPOXKHOTO TPAHCTIOPTA OPUEHTUPOBAHBI
Ha KJIMCHTA U TOTOBBI K 8 IaIITAIlHH /TSl TIOBBIIIIe-
HUs 3D (HEKTUBHOCTH B3aUMOJACHCTBHS BCEX
YYACTHUKOB TPAHCIIOPTHOTO MpOIIecca.

Hanpasnennst ungposoii Tpanchopmanmmn
OAO «PKI»

Xonaunr «Poccuiickue jkene3Hble JOPOIru»
SIBIISIETCS KpyTIHEHIIIeH TpaHCTIOPTHOM KOMITaHH-
eil B Poccuiickoit @enepaniun 1 Ha €BPONEHCKOM
KOHTHHEHTE. 3HAYNMOCTh KOMITaHUH IPOSIBIISAET-
Cs1 HE TOJIBKO B pa3Mepax Ou3Heca, Orpe/iessieMbIX
KOJIMYECTBOM IEPEBE3EHHOTO IPy3a U NMacCaku-
poo6opoTa, HO M HAXOIUT OTPAKEHHUE B BEICOKOM
COLIMAJIBHOM OTBETCTBEHHOCTH.
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MyﬂbTVIMO,CI,aI'IbeIe
rpysosble
nepeBso3Kkn

MynbTMmoaanbHble
naccaxupckume
nepeBo3KM

TpaHCNoOpTHO —
Noructuyeckme
y3/1bl

LUundposbie

nnatpopmbl

OnepaTop AMHeHoW
NHPACTPYKTYpbI

Ynpasnexue
nepeBO304HbIM
npoueccom

TAroBbIN
NOABMUKHOM COCTaB

Henpoussopa-
CTBEHHblIE
npoueccol

Puc. 2. [lnam¢popmbI yughpoeoli mpaHcgopmayuu xonduHza «Pocculickue xenesHble dopoauy.
CocmaeneHo Ha ocHoge uHghopMayuu eebcalima rzddigital. [dnekmporHbIi pecypc]: https://rzddigital.ru/platforms/. Qocmyn 19.12.2022.

OCHOBO# Jy1s1 peau3alyy cTpareruu mudpo-
BOM TpaHC(hOpMAIMK XOJIUHra CTan miardop-
MEHHBII noxo/. [ 1aBHOE peuMy11ecTBO I1ar-
(OpPMEHHOTO TO/IX0/a 3aKJII0YAETCs B MOJIHOM
OXBare BCEX CYIIECTBYIOIHX HAIPABICHUI aesi-
TENIBHOCTU KOMITaHWU. W ye Ha OCHOBE 3THX
CErMEHTOB BEJIETCS pa3paboTKa CepBUCOB, KOTO-
pbie 00eCIeYnBaOT YKOHOMHUYCCKHUI 3 eKT,
HM3HAYaIbHO 3AJI0KEHHBIN B CTpareruto (puc. 2).

OAO «PX]», kak u xonauHr «Poccuiickue
JKEJIe3HbIE JOPOTM» B LIEJIOM, aKTHBHO 3aHUMa-
JIOCh Pa3BUTHEM AJIEKTPOHHBIX TOPTOBBIX IUIOLIA-
JIOK Kak JUIs B3aUMOJCUCTBHUS C MacCaXupamu
(aMeKTpoHHas MOKYIIKa OMJIETOB), TaK U VIS pa-
00ThI ¢ MapTHepaMu (IPy30BbI€ MEPEBO3KH).
Bbuta peannzoBana cuctemMa onpe/ieieH s Henc-
MpaBHOCTEN C MPUMEHEHUEM HEUPOCETEBBIX
TEXHOJOrMi W MamuHHOro ofOydenus. Kpome
TOro, ObLI BHEAPEH MH(DOPMAIIMOHHBIA CEPBUC
MOHHUTOPUHI'a HCHIOJTHEHHs 00S3aTEIbCTB 110 J0-
roBopam (Ha OCHOBE CMapT-KOHTPAKTOB).

Xonaunar «Poccuiickue >xene3Hble TOpOr»
CTaBUT Hepe]] co00i aMOuIno3HbIe e, Cpeau
JIPYTHX CTparerui pa3BUTHSA LUPPOBU3ALHUS
HMEET OJTHO OYEHb BXKHOE MPEUMYILIECTBO — MaK-
CHMAaJIbHOE MCKIIIOUEHHUE BIMSIHUS YeIOBEKa KaK
(hakTOpa MPUHATHS ONIHOOYHBIX perneHui. [ud-
poBu3alKs OM3HEC-TIPOLIECCOB U NPHUMEHSEMBIX
TEXHOJIOTHI SIBJISIETCS BKJIAJIOM B Oyiyliee KoM-
MaHuH, €€ KOHKYPEHTHBIM ITPEHUMYIIECTBOM.
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3AKITIOYEHUE
OcHoOBHbIE NepcrieKTHBHBIE HANIPABJIEHUS
¢ poBH3aLMH TPAHCIIOPTHO-
JIOTHCTHYECKOM 0Tpac/u

Hudposusarws SBIsETCS YCIEIIHOH OCHOBOM
JUTSL MOAM(HKALINN ¥ MOJICPHU3ALIMH ITPUBBIYHBIX
TEXHOJIOTUYECKHX MPOIIECCOB, MOBBIIICHUS (-
(heKTHBHOCTH TPAHCIIOPTHOMN AESITENIHHOCTH. DTO
oTMedaeTcss OOJBIIMHCTBOM HCCIIENOBATENEH
[mamp.: [9-12]], B TOM 4mcie TIpU TPOBEICHUN
DTyOOKOTO aHATN3A IIEPCTIEKTHB PA3BUTHS OT/IEIb-
HBIX BHIOB TPAHCIOPTA, HAIPHUMEP, MOPCKOTO
[13]. B uncie mepcreKTHBHBIX U IIOTEHIUAIEHO
YCIICTIHBIX HAIPABJICHNH U(POBOi TpaHCHOp-
MaliH TPAHCTIOPTHO-TIOTHCTHIECKOH OTPaCIIH:

1) aktuBHas pa3paboTka MHPOPMALMOHHBIX
CEPBHCOB H MPOIYKTOB, CHCTEM HHTEIUICKTYallb-
HOTO YTpaBJIEHHS C MapauiedbHON udpoBH3a-
IMel Bcero 000py/IOBaHUS ¥ MallllH;

2) MoOBCEMECTHOE HCTIOb30Banne VIHTepHeTa
BeIleH, OJIoKYeltHa M NCKYyCCTBEHHOTO HHTEIUICK-
Ta A1 HEMOCPEICTBEHHOro obecrieueHus 0es-
OTIaCHOCTH IIEPEBO30K U BHICTPANBAHMS OECIITOB-
HBIX IIeTIeii mocTaBok [14-16];

3) ucronb30BaHUEe OONBIIMX JAHHBIX JJIS
TIOBBIIICHUS CKOPOCTH 00pabOTKH JaHHBIX;

4) BHenpeHue nU(ppPOBOrO MOJAECIHPOBAHUS,
a/IaIITHPOBAHHOTO K TPEOOBAHMUSIM KayKIOTO KITH-
€HTa, B (hopMmaTe HUPPOBBIX IIATHOPM U UHTET-
JIEKTYaJIbHOTO B3aUMOJAEUCTBHSI;
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5) UCToNB30BaHNE BO3MOXKHOCTEH LIN(PPOBH-
3aIMy JUIsl POCTa KIIMEHTOOPHEHTUPOBAHHOCTH,
BKJIIOYEHHSI I10J1b30BATENEH TPAHCTIOPTHBIX YCIYT
B 1M (POBYIO FKOCUCTEMY TpaHcropTa [17—18].

Hcrnonk3oBaHue BO3MOXKHOCTEH 1M(poBU3a-
IIMM TI03BOJIET BBICTPAHBaTh I'MOKHE CHCTEMBbI
B3aMMOJICHCTBUSl YYACTHUKOB TPAHCIOPTHOTO
mpolecca B yCIOBUSIX MEHSIOIICHCS BHEIIHEH
CpeZbl C LEJbI0 YIIyUIICHHUs] B3aUMOJIEHCTBUS
C KJIMEHTaMHU, pa3paboTKu HOBBIX OU3HEC-
MOJIeJIeil U JIOCTHXKEHUSI TTOCTaBJICHHBIX LeJIer
TPaHCHOPTHO-JIOTUCTUYECKUX KOMITaHHUH.

CMUCOK UCTOYHKUKOB

1. Abapaxmanosa I U., beixosckuii K. b., Becenur-
ckast H. H., Bummescknii K. O., Fox6epr JI. M. u ap. Lnd-
poBast TpaHc(hOpMaLnsA OTPAC]C: CTapTOBBIC YCIOBHUS
¥ NPHOPUTETHL: PyK. aBT. kon. II. b. Pynnuk; Hayu. pen.
JI. M. Tox6epr; I1. b. Pynnuk, K. O. Bumnesckuii, T. C. 3u-
HuHa; JoKI. K XXII Amp. MexxxyHap. Hayd. KOH(. 110 TIpo-
OseMaM pa3BUTHUS SKOHOMUKH 1 o01ecTBa, Mocksa, 13-30
arp. 2021 r./ Hau. ncenen. yH-T «Bpiciuas Ikosia 9KOHOMH-
ku». — M.: U3a. lom Beicueit mikonbl skonoMuku, 2021, —
239c.

2. Pokrovskaya, O. D., Fedorenko, R. V., Khramtsova, E.
Formation of Transport and Storage Systems.
In: V. Mantulenko (Ed.), International Scientific Conference
«Global Challenges and Prospects of the Modern Economic
Development». The European Proceedings of Social and
Behavioural Sciences, 2019, Vol. 57. DOI: https://doi.
org/10.15405/epsbs.2019.03.123.

3. bunenxo A. B., Mennuxosa O. B. Lindposuzanus Ha
TpaHcmopre: obecredeHne BOSMOXKHOCTEH ISl pa3BUTHst //
Becrank MMA. — 2020. — Ne 1-2. — C. 128-135. [Dnekr-
pouHsIit pecypc]: https://elibrary.ru/item.asp?id=44712931.
Hoctyn 24.03.2022.

4. Razumova, Y. V., Levine, E. P. Digitalization of the
transport and logistics market: Integration of information
systems. Russian experience in introducing digital
technologies in the organization of logistics processes.
Amazonia Investiga, 2019, Vol. 8 (22), pp. 269-279. [dnekr-
poHHBIif pecypc]: https://amazoniainvestiga.info/index.php/
amazonia/article/view/428. Joctym 22.03.2022.

5.I'pebenkuna C. A., I'pebenknna U. A., braroqmp A. J1.
MHTennexTyanbHble TPAaHCHOPTHBIE CUCTEMBI Kak (akTop
CcoIMabHO-3KOHOMHYecKoro pa3suTnst // Becrauk ITHUITY.
CounanbHo-3KkoHOMUYecKHe Hayku. —2020. —Ne 2. —C. 317—
329. DOL: 10.15593/2224-9354/2020.2.23.

6. Pokrovskaya, O. Terminalistics as the methodology
of integrated assessment of transportation and warehousing
systems. In: A. D. Abramov, A. L. Manakov, A. A. Klimov,
V. I. Khabarov, V. I. Medvedev (Ed.), X International
Scientific and Technical Conference «Polytransport
Systems». MATEC Web of Conferences, 2018, Vol. 216
(02014). Les Ulis: EDP Sciences. DOI: 10.1051/
matecconf/201821602014.

7. Fedorenko, R., Purgaeva, 1., Shkarupeta, E., Tolstykh, T.
Transformation of Positions, Competences And Skills In the
Digital Economy Industry. In: V. Mantulenko (Ed.), Global
Challenges and Prospects of the Modern Economic Development,
Vol 57. European Proceedings of Social and Behavioural
Sciences, pp. 953-959, Future Academy, 2019. DOI: https://
doi.org/10.15405/epsbs.2019.03.94.

8. Pozenbepr E. H., Pozentepr 1. H., O3epos A. B. Kom-
IUIEKCHBIE PELICHH [0 HOBBILICHHIO IPOITyCKHOMH CIIOCOOHO-
ctu xene3Hbix gopor // Tpymst AO «HUUACy. CoopHEK
crareit. —2021. - T. 1. — Boim. 11. — C. 32—47. [OneKTpoHHbIH
pecype]: https://elibrary.ru/item.asp?id=49344908. Jloctyn
22.03.2022.

9. Anrrexman A., Kana6un B., Kmuunos B. [u ap.]. Lud-
poBast Poccust: HoBast peanbHOCTh. McKinsey, 2017. [nekr-
pouHBIi pecypc]: https://www.mckinsey.com/~/media/
mckinsey/locations/europe%20and%20middle%20east/russia/
our%?20insights/digital%20russia/digital-russia-report.ashx.
Joctyn 24.03.2022.

10. Dybskaya, V. V., Vinogradov, A. B. Promising
Directions for the Logistics Service Providers Development on
the Russian Market in Times of Recession. Transport and
Telecommunication, 2018, Vol. 19 (2), pp. 151-163.
DOI:10.2478/1tj-2018-0013.

11. Litman, T. A. Introduction to Multi-Modal Transportation
Planning. Principles and Practices. Victoria Transport Policy
Institute, 23 April 2021, 21 p. [OnexrponHsIit pecypce]: https:/
www.vtpi.org/multimodal planning.pdf. loctym 15.04.2021.

12. Mashkina, N., Belyaeva, E., Obukhova, A., Belyaeva, O.
Digitalization of The Transport Industry in The Context of
Globalization of The World Economy. SHS Web of Conferences,
2021, Vol. 92, art. 05020. DOL: 10.1051/shsconf/20219205020.

13. Tijan, E., Jovic, M., Aksentijevic, S., Pucihar, A. Digital
transformation in the maritime transport sector. Technological
Forecasting and Social Change, 2021, Vol. 170, art. 120879.
DOI: 10.1016/j.techfore.2021.120879.

14. Viriyasitavat, W., Xu, L. D., Bi, Z., Pungpapong, V.
Blockchain and Internet of Things for Modern Business Process
in Digital Economy — the State of the Art. IEEE Transactions
on Computational Social Systems, 2019, Vol. 6, No. 6,
pp. 1420-1432. DOI: 10.1109/TCSS.2019.2919325.

15. Treiblmaier, H., Mirkovski, K., Lowry, P. B.,
Zacharia, Z. G. The physical internet as a new supply chain
paradigm: a systematic literature review and a comprehensive
framework. The International Journal of Logistics Management,
2020, Vol. 31, No. 2, pp. 239-287. DOL: https://doi.org/10.1108/
IJLM-11-2018-0284.

16. Becha, H. [ef al]. Global dData Exchange Standards:
The Basis for Future Smart Container Digital Services. In:
Maritime Informatics. Springer, Cham, 2021, pp. 293-307. First
Online: 15 November 2020. DOL: https://doi.org/10.1007/978-
3-030-50892-0_18.

17. Esztergar-Kiss, D., Kerényi, T. Creation of mobility
packages based on the MaaS concept. Travel Behavior and
Society, 2020, Vol. 21, pp. 307-317. https://doi.org/10.1016/j.
tbs.2019.05.007.

18. Keuchel, S. Digitalisation and automation of transport:
A lifeworld perspective of travellers. Transportation Research
Interdisciplinary Perspectives, 2020, Vol. 7, art. DOI: 100195.
10.1016/j.trip.2020.100195. [ ]

Uneopmayus 06 asmopax:

Makeeea EneHa 3axapoeHa — kaHdudam 3KOHOMUYECKUX Hayk, doueHm, 3asedyrowiasi kahedpoll MexdyHapodHO020 (hUHaHCOB02O
U ynpasneHyeckozo y4yema Poccuticko2o yHugepcumema mpaHcnopma, Mockea, Poccusi, e_polyachenko@mail.ru.
Pbiykoea AHHa CepeeegHa — aHanumuk ABmMoHOMHOU HekoMmepyeckoll opeanusayuu (AHO) «Ljughposasi mparcghopmayusi»

Mockea, Poccus, martynova.annas@yandex.ru.

Cmambsi nocmynuna 8 pedakyuro 31.03.2022, akmyanusupogaHa 19.12.2022, o0obpeHa nocne peueHsuposaHusi 27.12.2022,

npuHsma k nybnukayuu 29.12.2022.

®  Mwup TpaHcnopTa. 2022. T. 20. Ne 6 (103). C. 72—78

MakeeBa E. 3., PbiukoBa A. C. [locTpoeHne rmokux cucteM umdppoBoro B3ammoaeMcTBUA
YYaCTHUKOB TPaHCMOPTHOrO NnpoLiecca B YCIIOBUSAX MEHAIOLLIENCS BHELLHEN cpeabl




PEJAKLWOHHASA NYBJIMKALIUA
DOI: https://doi.org/10/30932/1992-3252-2022-20-6-9

Mup Tpancnopta. 2022. T. 20. Ne 6 (103). C. 79—84\

HoBocTn TpaHCNOPTHON OTpacnu
B HOsI0pe-aekabpe 2022 roga

AHHOTALINA

Pedakyus nybnuxkyem no0bopky mamepuanog, nod2omos-
JIeHHbIX Ha OCHO8E HOBOCMHbIX CO0bWEeHUl npecc-yeHmpa
Murucmepcmea mpaxcnopma Pocculickoll ®edepayuu u no-
CBAWEHHDIX pAdY 3HaYUMbIX COObIMUL nocnedHux 8yx Mecsues
U HekomopbIM umozam 8cezo 2022 2oda. MHgopmayus pac-
cka3bleaem o peanu3ayuu HayuoHanbHo20 npoekma «besonac-
Hble KayecmeeHHble dopoauy, 8 MOM 4ucsie 0 nNocmagkax Ho-
8020 N00BUXHO20 cocmasa 20podcko2o 06ujecmeeHHo20
naccaxupcko2o mpaxcnopma, MoOepHu3ayuu u 6esonacHocmu
asmodopoz 8 Yenom U Ha Mypucmu4yeckux mapwpymax,

0 8MUSHUU peanu3ayuu HayuoHaIbHo20 NPOeKMa Ha OUEHKY
kayecmea u docmynHocmu 0opoe co CMopPOHbI 06LECMBEHHO-
20 MHEHUS. 3ampOoHYmbl 80NPOCHI BHEOPEHUS HOBbIX UHMeN-
fieKkmyanbHbIX MPaHCNOPMHbIX cucmem 8 2opodax, H08020
3aKOHO0amesnbHO20 peaynuposaHus yciye makcu, pabomsi
KoopduHayuorHo2o mpaHcnopmHoeo cosewaHusi CHI, pexkoH-
CcmpyKyuu noepaHuyHo2o nepexoda mexdy Poccuel u Asep-
6alidxaHom. B yacmu desmenbHocmu cucmemb! mpaHcnopm-
Ho20 06pa3osaHusi obpawjaemcs eHUMaHue Ha npowedwue
COpEeBHOBaHUs MPaHCNOPMHbIX 8y308.

Kntouesble crioga: asmomobumbHble Aopoeu, mypucmuyeckue Mapuwipymsi, 6e3onacHocms AOPOKHO20 OBUXEHUS,, UHMENTeKmy-
anbHble MPaHCNOPMHbIe cucmeMbl, 20podckoli 0BLECMBEHHBII mpaHcnopm, MexdyHapoOHoe MmpaHCNopmHoe compyOHUYeCmeo,

noeparnepexodbl, mpaHcnopmHoe 06pa3osaHue.

HanuonaabHbIH NPOEKT
«be3onacHble KaueCTBEHHBIE IOPOTH»
Typucmuuecxkue mapuwipymaol

B 2022 ronmy Omaromaps HalHOHATBHOMY
poekTy «be3zonacHble kaueCTBEHHbIE 10POTH»
ObUTO0 0OHOBIIEHO MOKpHITHE Ha Oosee yem 400
Y4acTKaX PEerHOHAIBHBIX M MECTHBIX JIOPOT,
BEAYIIUX K Pa3IMYHBIM JOCTONPUMEYATEIBHO-
craM. Mx o0mas mpoTskEHHOCTh COCTaBUIIA
CBBIIIE 2 THIC. KM.

«Pa3BuTHE BHYTPEHHETO TypH3Ma IpuUaaét
CTUMYJI U YKOHOMHUYECKOMY POCTY PETHOHOB:
CO3/Ial0TCSI HOBBIE paboune MecTa, UAET MOoJ-
JIepKKa JIOKAIbHBIX IMPOMBICIOB. biarogaps
JIOPO’)KHOMY HallUOHAJIBHOMY MPOEKTY TPACCHI,
IT0 KOTOPBIM HPOXOJIAT MOMY/SPHBIC TYPUCTHYC-
CKHE MapUIpPYyThl, MOCTOSHHO OOHOBIISFOTCS.
Tosbko B 3TOM CE30HE HOBOE MOKPBITUE MOSIBU-
J10Ch Ha emé 418 00bekTax», — COOOIIIII 3aMe-
cruTtensb npenceaarens [Ipasurenscrsa Poccuii-
ckoit denepaunu Mapar XyCHyJUIHH.

TpaHcOopTHas AOCTYNMHOCTH BaKHA s
ITyTENIECTBEHHUKOB HE MEHBIIIE, YEM CEPBUC
n koM(opTHOE paszmenieHue. IMeHHO mo3TOMy
C caMOro HaJaja peaji3alliy HaIIIPOEKTa J10-
poram K TYPHUCTHYECKHM MECTaM YAEISeTCs
ocoboe BauManue. C 2019 mo 2021 rox otpe-
MoHTHpOBaHO cBbIme 800 00BEKTOB 00IIEH
MPOTSHKEHHOCTHIO CBBIMIE 4 THIC. KM.

B HpxkyTckoii 061acTé B 3TOM TOIY TTOIHO-
CTBIO TIPUBENN K HOPMATHBY Tpaccy MpKyTck—
Bonbioe I'onoyctHoe. B pernone 3Tto oauH u3
NOMYJIApHENIINX MapUIpyTOB K o3epy balikai.
PaboTel MO KanuTamTbHOMY PEMOHTY HPOBOIH-
muck 3ueck ¢ 2017 ronma, B HOsiOpe 2022 roma
BBEIEH B OKCIUTyaTalMIO MOCIEAHUM y4acTOK
Tpacchel — ¢ 98 mo 114 kM.

B Pecny6nmke Mapuii 311 0TpeMOHTHPOBAIN
32 xMm tpaccel Cepuyp—Kazanckoe—Kykuyp,
kotopas BeneT k cemy Kyknyp CepHypckoro
paiioHa. 31ech pacIoioKeHbI BIAACHUS Maprii-
ckoro Jlena Moposa — Mymro Kyrsiza. Ha

[lng uumuposaHus: Hogocmu mpa+HcnopmHol ompaciu 6 Hosibpe—0ekabpe 2022 20da // Mup mpaHcnopma. 2022. T. 20. Ne 6
(103). C. 79-84. DOI: https://doi.org/10.30932/1992-3252-2022-20-6-9.

MonHbil mekcm pedakyUoOHHOU NybIUKayuU Ha aH2/uliCKOM si3bIKe nybyiuKkyemcsi 60 emopoli Yacmu daHHO20 8binycKa.
The full text of the editorial in English is published in the second part of the issue.
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yuactke ¢ 0 mo 19 kM crenuanucTsl YIOXKMWIN
HOBBIA ac(anbToOETOH, YKpEnuIn 000YUHBI
1meOHeM, a TakKe yCTaHOBUIIM OOPTOBbIE KAMHU
1 00yCTpOMIIN aBTOOYCHBIE OCTaHOBKH.

Ha atoii ke aBromopore napajuienbHO Mpo-
XOIWJI peMOHT Ha oTpeske ¢ 31 mo 43 kM. Ilox-
PSATYMK HE TOJIBKO 3aMEHHJI TOKPBITHE ITPOe3Kei
4acTH ¥ OOHOBHJI BOIONPOIYCKHBIE TPYOBI, HO
BBITIOJIHUJI BECh KOMILIEKC pa0OoT, HarpaBeHHbIH
Ha IOBBIIIEHHE O€3011aCHOCTH: Ha O0BEKTE yCTa-
HOBWJIM HOBBIE 3HAKH U CUTHAJIBHBIE CTOJIOUKH,
HaHecsn pa3merky. Panee, B 2019 roxy Obun
MpUBEAEH K HOpMaTUBY 1 0-KHMIOMETPOBBIH yya-
ctok Tpaccel CepHyp—Kazanckoe—Kyknyp (c 21
mo 31 km).

Bo Bnagumupckoii odnactu B 2022 rony
B paMKax HallIPOeKTa OTPEMOHTHPOBAHO OoJjiee
130 kM aBTOMOOMJIBHBIX JOPOT, B TOM YHCIIE,
K ucropuueckomy Mypomy, kyreueckomy ['opo-
xoB1y, KHsbKeckoMy FOpweB-ITonbckomy, seto-
nucHomy Cyspanro. B wactHOoCTH, B 3TOM romy
MIpUBEIM K HOpMATuBy 15 kM Tpaccel Mypom—
«Bonra» B I'opoxoBenkom paifoHe, koTopas
obecrieunBaeT TPAHCIIOPTHOE COOOIIIEHHE JIPEB-
HeHWImuX ropojoB Bragumupckoit obiactu:
Mypoma u I'opoxosra. Tpacca sBnseTcs 4acTbio
HOBOTO YHHMKaJIbHOTO MapupyTa «BbITMHHBINA
MyTh». JTO MyTh pycckux Oorarsipeit u3 Mypo-
Mma B ['opoxoBell, ¢ mocemeHneM KIIFoYeBbIX TO-
yek — Mypowma, cena Kapauaposo, ['opoxoBiia.

Ilocmasku 20p00CK020 RACCANHCUPCKOZ0
mpancnopma

3aBepiIeHbl IOCTaBKW HAa3eMHOTO 00Ie-
CTBEHHOT'0 I1ACCa)KUPCKOTO TPAHCIIOPTa B TOPOI-
CKHE arjioMepaly B paMKax HallMOHAJIBHOTO
npoekra «be3onacHble Ka4eCTBEHHBIE JTIOPOTH»,
3araHupoBanHbie Ha 2022 rog.

Bcero B COOTBETCTBHHM C TOIOBBIM ILUIAHOM
pErHOHANIBHBIM NIEPEBO3YHKaM OBLIO MepeiaHo
JUId SKCIuTyaTanuu 353 ef. TeXHUKHU B 9 ropoa-
ckux aromepanuii (330 aBTroOycoB B AcTpaxaH-
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ckyto, Kypckyro, Huxeropozckyto, [lepmckyio,
CounHCKy10, YiaH-YI3HCKY0 U YelsOnHCKY O
anomepanuy, 23 tposuteiidyca — B HoBocubup-
ckyto 1 bpsHckyto).

Peanuzarys JOpO’KHOTO HAIIPOEKTA B YACTH
MOJIEpHHU3AIUU TOPOJICKOTO MAaCCAXKUPCKOI0
TPAHCIOPTa MO3BOJISIET OOHOBIISITH PErMOHAIIb-
HBIE [TAPKHU C BHICOKUM YPOBHEM M3HOCA TEXHU-
K1. MaciTaGHbIe TOCTaBKH HOBOTO U YIOOHOTO
0O0ILECTBEHHOT'O TPAHCIIOPTA HAIPSIMYIO BIHSIOT
Ha [OBBILIEHHE Ka4eCTBa TPAHCIIOPTHOTO 00CITy-
JKMBaHMS U YBEJIIMUYEHHE MOOMIBHOCTH Hacelie-
Husa. B 2023-2024 ropax 3aruianupoBaHa IMo-
craBka emg 808 enquHMIl TEXHUKH B 19 ropoackux
arJioMeparmi.

IIporpamma peanusyercs AO «l'ocynap-
CTBEHHAsI TPAHCHOPTHAsI JIM3UHIOBAs] KOMITAaHHS
(T'TJIK) ¢ 2020 roxa ¢ ucnonb30BaHUEM MeXxa-
HU3Ma JIM3MHTa ¥ FOCYIapPCTBEHHOM MOIEPKKH
B (hopme cyOcuauii Muntpanca Poccun. 3a cuér
cothuHaHCHpOBaHU U3 (eIepaibHOTO OIOHKETa
peruoHalIbHbIE TIEPEBO3YMKN MOIYYalOT B JIU-
3MHT DKOJIOTMYECKU YUCTBIH M KoMdopTabdenb-
HBI TPAHCHOPT, MOAXOASIIIUN JJIs Jtojei
C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH, C CyIIe-
CTBEHHOU CKHUJIKOM.

OO0t 00bEM MHBECTHIIUH B IPHOOPETECHHE
TpaHcopTa 1o nporpamme 2022 roga cocTaBII
6,3 mupa pyOIiei, U3 KOTOphIX 2,7 MIIp pyOseit
MIPUXOANTCS Ha OFOMKETHBIE CPE/ICTBA.

C 2020 roma 6:aromapst peaepaibHOMY PO-
exTy «Pa3BuTue 00IIECTBEHHOTO TPAHCIOPTa»
3a 71Ba roxa B 19 armmomMepanuil moCTymuio
1131 TpaHCHOPTHOE CPENCTRO.

IIpeosapumenvhsle umozu pemonma
asmooopoz 6 2022 200y u éonpocwl
0ezonacnocmu 00pPOHCHO20 0BUIICEHUA

B 2022 roxy nopoxHble pabOThI IPOXOAMIN
Ha 5,9 ThIC. 00BEKTOB HAIIMOHAIBHOTO MMPOCKTA
«be3onacHble Ka4eCTBEHHBIE JOPOTH», K HOpMa-
THUBY IpUBEAEHO nopsiaka 16,8 TeIC. KM AOPOT.
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dakTHyeckas IUIOMAAb YKIaJAKH BEPXHUX
CJI0EB MOKPHITHUA IpeBbicuia 135 muH kB.M. Ha
pa3BUTHE PErMOHANBHBIX U MECTHBIX JIOPOT U3
OI0/)KETOB BCEX ypOBHEH OBLIO HANpaBiIeHO
nopsizka 420 mipa pyo.

Oco0oe BHMMaHUe NpU pealin3aluyu Hall-
MPOEKTa yIeseTcsl yJyacTKaM, BeAyIIHUM K CO-
IHUAJbHO 3HAYMMBIM oO0BekTam. B 2022 romy
OOHOBMJIM CBBILIE | THIC. TOPOKHBIX OOBEKTOB
(3,2 TBIC. KM), Benymux K 00pa3oBaTEeIIbHBIM
U JETCKUM JIOCYTOBBIM yupexaeHusam, 181
YYaCTOK MPOTSDKEHHOCTHIO 725,2 KM — K pu3-
KyJbTypHO-03A0POBUTENBHBIM IIEHTpaM, 726
aBTOHOPOT (3,6 THIC. KM) — K MEAYUPEIKACHUSIM.

bnarogaps HanmoHaNBHOMY NPOEKTY CTpPO-
SITCSI HOBbIE MarvCTpaJIbHbIE YIUIIbI, 00X0IbI
TOPOJIOB, BO3BOJAATCS TPAHIMO3HBIE IT0 MACIITa-
0aM 1 3HAYMMOCTH UCKYCCTBEHHbIE COOPY)KEHHSL.
Tak, B 2022 roxy B mporpammy pabot ObLIO
BKIItoYeHO Oosiee 430 MOCTOB, pacIOIOKEHHBIX
Ha PErMOHAJIbHON U MECTHOM HOPOXKHOU CeTu.
K nHOpMaTuBy yaanoch NPHUBECTH MOpsIKa
30 TBIC. MOT. M BMECTO 3aIlJIaHUPOBAHHBIX
16,3 ThIC. TOT. M — IIOYTH B JIBa pasa OoJbIIIe.

Taxxe BeAETCA CTPOUTENBCTBO U PEKOH-
CTPYKLHS y4acTKOB (eepanbHBIX Tpacc.
B 2022 romy Takue paboThl NPOBOIWINCH Ha
229 kM gopor PocaBronopa, a Takxke Ha 60,3 kM
miatHeIx Tpace 'K «Apromopy». Ha stu nenun
HarpasiieHo okosio 300 Mipn py6. dhenepaibHbIX
CPEZICTB.

CeronHa OJHOM M3 MPUOPUTETHBIX 3a]au
HAIIIPOEKTa OCTaETCs CHUKEHNE aBapUHHOCTH
Ha poporax. K 2030 rogy mokazareiau CMEpTHO-
ctu B JITII momxHBI yMEHBIIUTHCS B 3,5 paza.
Jis TOCTKEHHSI 3TOM IeTu MpeayCMOTPEHBI
MepBI [0 00€CIIEYEHHIO HE TOJIBKO Ka4eCTBEHHO-
rO TIOKPBITHS, HO U 00YyCTPOHCTBY 2JIEMEHTOB
JOPOXKHOM MH(PaCTPYKTYpBHI.

Jnst obecnieuenns 6e3omacuoctd B 2022 ro-
Iy YCTAHOBUJIW TOUYTH 195 ThIC. TOPOXKHBIX
3HAKOB, TMOpsiaKa 1,4 MIH TOr. M GapbepHBIX
u 6osiee 222 ThIC. TIOT. M MEIIEXOAHBIX OTPaXKIe-
HUIA, 0KOJIO 2,3 THIC. CBETO(POPOB U 546 ThIC. TIOT. M
CTallMoOHapHOro ocemeHus. Ha mpoesxyro
4yacTh HAHECIH CBBIIE 21,6 MITH IIOT. M pa3MeT-
KH, a BJIOJIb opor oOycTpomin 6onee 1,5 miH
IIOT. M TPOTYapoB.

Kpome Toro, [u1st TOBBIILIEHUS] O€301aCcHO-
CTH B pamKax denepaibHoro npoekra «Oomie-
CHUCTEMHBIE MEPHI Pa3BUTHS JOPOKHOT'O X035 M-
cTBay B 42 cyObeKTax MPOILIN MEPOIPHUSTHUS
[0 BHEAPEHUIO MHTEJUIEKTYalIbHBIX TpaHC-
HOPTHBIX cucTeM. PaboTkl mpoBoauaucs B 49
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rOpoJCKUX armomeparmsax. Ha atu nesnu 65110
MPEAYCMOTPEHO (pHHAHCHPOBAHHE B pa3sMepe
7,35 mupn pyo.

KBonee nonogunwt poccuan
Y00671emE0PEHbL KA4ecmeom
U 00CHMYRHOCHMbIO ABMOMOOUNLHBIX 00PO2
brnaronaps HaunoHaneHOMY npoexty «bes-
omnacHble KaueCTBEHHbIe noporu» B Poccun
IIPOJIOJKAETCS pa3BUTHE NOPOKHON ceTH. Ilo-
3UTHBHBIC I3MEHEHUS OTMEUYAeT HACElICHHE pe-
THOHOB CTpPaHbI: 52 % jxuTenell y1oBIeTBOPEHbI
KaueCTBOM M JIOCTYITHOCTBIO aBTOMOOMIIBHBIX
JIOPOT, & TAK)KE OTMEUAIOT YTy 4LISHHs JOPOXKHO-
TPaHCIIOPTHOM UH(PACTPYKTYPBI.

JlaHHBIE OBUIM MOJY4YEHBI B pe3yJbTaTe HC-
clie/IoBaHwsL, MpoBeEHHOTO B iekadpe 2022 ro-
na BeepoccuiickuM IIEHTPOM U3ydeHHsI 001e-
crBenHoro MHenust (BIIMOM). B onpoce npu-
Hsnu yyactue 170 ThIC. peCliOHICHTOB.

OCHOBHBIMH ITOJIOKUTEIEHBIMA U3MEHEHUSI-
MH OIPOLLICHHBIE CYMTAIOT YBEIHMYEHHE 00BEMOB
U Ka4eCTBa PEMOHTA J0POT, CTPOUTEIBCTBO HO-
BBIX TPacc U Y4acTKOB JIOPOI, MOCTOB M TPaHC-
MOPTHOM MH(PACTPYyKTYpsl. [ paxkaane orMeua-
10T YCHJIHSI BJIACTEH B YacTH 00eCIeYeHUsI Hace-
JICHUSI Ka4€CTBEHHBIMH, JIOCTYITHBIMU 1 Oe3011ac-
HBIMH JloporaMu (B MEpPBYIO Ouepellb, 3a CUET
OCYIIECTBJICHHS CBOEBPEMEHHBIX Ka4€CTBEHHBIX
PEMOHTHBIX pabOT U CTPOUTEIHCTBA HOBBIX JI0-
por, pa3Bs30K, HHPPACTPYKTYPHI).

Bonee monoBuHbI onporieHHbIX — 54 % — oT-
METHJIN YJIy4llIeHHWEe KauecTBa JOPOr BHYTpHU
HAceJIEHHBIX IIYHKTOB 3a MOCIEIHUI Tof, 1O
PErMOHANIBHBIM JI0pOraM 3TOT IOKa3aTelb COo-
craBui 62 %.

IIpu sTom 44 % y4acTHMKOB OIpoca OTMe-
TWJIM YIY4IIEHUE JTOCTYIMHOCTH JAOPOT BHYTPH
HaceJEHHBIX MYHKTOB, a 0oJiee MOJOBUHBI pe-
criouaeHTOB (51 %) ykas3aiau Ha yiydlieHHE
JOCTYITHOCTH PETHOHAJIBHBIX JJOPOT.

Hanmomunm, x 2030 romy 1071 perHOHaIBHBIX
Tpacc, HaxOIMXCS B HOPMAaTHBHOM COCTOSI-
HHH, JIOJDKHA COCTaBUTh HEe MeHbIe 60 %, noms
YAMYHO-JOPOXKHON CETH ariioMepanuii — He
Huxe 85 %.

IpaBurteascTBo Poccun pacumupuio
NMPOrpaMMy BHeJPeHHsI HHTEJIEKTYAJIbHbIX
TPAHCNOPTHBIX CUCTEM B PeruoHax
[IpaBuTEensCTBO NPOAOIKACT MOAIEPKUBATD
BHEJPEHNUE UHTEIUICKTYaIbHBIX TPAHCIIOPTHBIX
cucrem (UTC) B pernonax. Takue perneHus
MO3BOJISIFOT aBTOMATHU3UPOBATH MPOLIECCHI yTIPaB-
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JICHUSI IOPO’KHBIM JIBIDKCHUEM H, KaK PE3yNbTaT,
TTOBBICUTH 0E30IMaCHOCTH Ha noporax. B dexe-
panpHOM Ofomxkere Ha 3TH nenu B 2023 romy
TpeycMOTpeHo Oosee 5 Mitpa pyOueit.

IToctanosnenunem IIpaBuTENBECTBA BHECEHBI
W3MEHECHHS B TOCYJApPCTBEHHYIO IPOTpaMMy
«Pa3Butue TpaHCIOPTHOM cUcTeMB). B wacTHO-
CTH, B IPOTpaMMy JOOaBIECHBI HOBBIC 3TaIlbl
BHEJIPEHUSI MHTEIUIEKTYalIbHBIX TPAHCTIOPTHBIX
CHCTEM B TOPOJIAX, PEATH3YFOIINX 3TH IIPOEKTHI,
a TaKXKe MX OCHOBHBIE TapaMEeTPHI.

Hanpumep, B Takux ropojax mpeamnosiara-
€TCs IOCTEIIEHHO OXBAaTHTh HH()OPMAIIMOHHO-
HaBUT'alMOHHBIMHU CHCTEMaMH BECh OOIIIECTBEH-
HBIHA TpaHcTopT. C MX TOMOIIBIO JTIOAW CMOTYT
BBIOpATh YJOOHBIH MapmpyT ¥ B peKUME OH-
JIaliH OTCJIE)KMBATh HYXXHBI UM TPaHCIOPT.
Taxxe TUIaHUPYETCS MOAKIIOYNTH HE MEHee
85 % cBeTo(hOpOB K IIEHTpaM yIIPaBICHHS J10-
POXHBIM JIBIKCHHEM. DTO HEOOXOIUMO IS
aHaJIN3a MHTEHCUBHOCTH TPAHCTIOPTHBIX MTOTO-
KOB, YTOOBI 00€CTIEUNTH BOAUTEIISIM ONTUMAITh-
HBIH PEXHUM INepecedeHUus NepeKpECTKOB
¥ YMEHBIIUTH 3aTOPHI.

Kpome Toro, He menee 60 % MapKOBOYHBIX
MECT MPEIIOaraeTcs OIKIIOYNTh K CHCTEMaM
YIpaBJICHUS MapKOBOYHBIM MPOCTPAHCTBOM.
Takoe pemnreHue MOMOXKET CHU3UTH Tpaduk
W YHOPOCTHT JUIS BOAWTEIEH IMONCK CBOOOAHBIX
MECT.

Taxke B paMKax IMporpaMMbl Ha JOporax
JIOJDKHBI TIOSIBUTHCS MH(OPMAIIMOHHBIE TabIIo
C TaHHBIMH KaK MUHHMYM TIO JIEBSITH ITapaMeT-
pam, B TOM YHCJIE TIOTOIHBIM YCIIOBHSIM, PEMOHT-
HBIM pabOTaM M CHTyallly Ha I0pOTax B LIEJIOM.
C uX OMOIIBIO BOAUTEIN CMOTYT BBIOpATh OTI-
TUMAaJBHBIA MapuIpyT U 00bEXaTh 3aTOPHI.

Pa6ora no Brenpenuro UTC Benéres B ro-
POZICKUX aryiIoMepanusax ¢ HACEICHHEM CBBIIIC
300 TeIcsta gemoBek. Cefiuac B Helf IPUHUMAIOT
yuactue 49 roponoB u3 42 pernoHOB, B TOM
ugyucine u3 bamkupun, bypsarun, Yamyprun, Uy-
Bammu, Skytnn, Anratickoro, 3abaifkaibckoro,
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KpacHnosipckoro 1 Xabapockoro kpaés, benro-
poxckoii, Boponexckoit, Kamysxckoii, Kemepos-
ckoii, Kuposckoit u Kypckoit obnacreii.

[Iporpamma cTana JOrHYHBIM JOTIOJIHEHUEM
K KOMILUIEKCHOMY Pa3BUTHIO JIOPOXKHO-TPAHC-
nopTHoi nHdpacTpykrypsl. M3-3a 3HaUuTENIEHO-
ro pocra Tpaduka B ropogax morpedoBaluCh
HOBBIE pelIeHH s 1151 0e301acHOCTH U KoMdopTa
JIIOfEH.

IIpaBuTebeTBO BbIAEAWI0 16,5 Muipa pyouaeit
HA NMOJIEPIKKY MACCAKHPCKOTO
JKeJIE3HOTOPOKHOTO COOOIIeHMSsT

Ha nonzaepxky >kene3HOIOpOXKHBIX T1acca-
JKAPCKUX KOMIIAHUH U3 pe3epBHOro (GoHma
IIpaBurensctBa PO BhImeneno 16,5 mupa pyo-
neil. CooTBEeTCTBYIOIIEE PACTIOPSKEHUE TTOIIIH-
can Ilpencenarens IlpaBuTenbcTBa Muxami
MunrycTus.

JleHbIu HaNpaBsT BiaJeIbLaM JKEJIe3HOI0-
pokHOU MH(GPACTPYKTYPHI 3a IPEJOCTaBICHNE
JIFOTHOTO Tapu(a KOMIIaHHUSIM, KOTOPBIC 3aHH-
MArOTCsl IEPEBO3KaMHU ITaCCaXKMPOB B IPUTOPOI-
HBIX M0€3/IaX U M0e3/1aX JAIbHET0 CIICI0BaHuUS.
Cpezcra B TOM 4MCIie TOHIYT HA MOAEPHU3A-
LU0 ¥ 3aKYIIKYy HOBBIX BarOHOB.

PeriieHue mMo3BOMUT COXPAHUTh JTOCTYITHBIC
LIEHBI Ha OWJICTHI, 0OeceunTh OecnepeboiiHoe
JKEJIe3HOZOPOKHOE COOOIIEeHNE 1 OE30ITaCHOCTD
aCCa)KUpPOB.

HoBwlii 3aK0H 0 TakcH

HoBbiM ®enepanbubiM 3akoHOM «O0 opra-
HHU3AIMHU MEPEBO30K MACCaXXUPOB U Oaraxa
JIETKOBBIM Takcu B Poccuiickoit denepannu,
0 BHECCHUHW U3MEHEHHUH B OT/EIbHBIC 3aKOHO/1a-
TenbHbIe akThl Poccuiickoit denepaliuu u o npu-
3HAHUM YTPATUBIIMMH CUIY OTJENbHBIX IMOJIO-
JKeHU 3aKOHOJATEIbHBIX akTOB Poccuiickoi
Denepaliuiy BBOJUTCS PETYIUPOBAHHE JESITENb-
HOCTH arperaTtopoB, UX MPaBOOTHOIIEHH ¢ Tie-
PEBO3YHKAMHU JIETKOBBIM TAKCH U MACCAKUPAMHU.
Taxoke pacnpenensieTcss OTBETCTBEHHOCTh Y4acT-
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HUKOB MEPEBO3KHU 3a ylepO, NpUUNHEHHBIH
B pe3yJibTare JOPOXKHO-TPaHCIIOPTHOTO HPOUC-
LIECTBUs, CO31aETCs [TPaBOBasi OCHOBA LIS pa-
0OTbI CAMO3aHATBIX B OTPACIIH.

[IpunsTHE 3aKOHA CTAJIO0 HEOOXOIUMOCTBIO
B CBSI3H C T€M, 4TO JIO [TOCJICJHEr0 BPEMEHH 3a-
KOHOJIaTeJIbCTBOM He OblIa yperylinpoBaHa
JIeTeNIbHOCTh arperaropoB, UX IPaBOOTHOILIE-
HUSI C NIEPEeBO3YMKAMU JIETKOBBIM TaKCH M I1ac-
caxxupamu. IMeHHO arperaTopsl cTaiy JpaniBe-
pOM pbIHKa B TOCIeAHEe Bpemsi, obecrieunn
PE3KHI pOCT KOJIMYECTBA ITEPEBO30K MACCAKUPOB
u Oaraka JISTKOBBIMH TakcH. He MeHee BayKHbIM
BOIIPOCOM SIBJISIETCSI PACIIPE/IE/IEHUE OTBETCTBEH-
HOCTH C YYETOM MOSIBJICHHUS HOBBIX YYaCTHHKOB
PBIHKA.

3aKoH MpexxJe BCero HarpaslieH Ha obec-
NeYyeHue 3allUThl HHTEPECOB MMaccaXXupoB
Y TIEPEBO3YHKOB JIETKOBBIM Takcu. KoHKpeTH-
3alMs U 3aKOHOJATEJIbHOE 3aKperuieHne o0si-
3arebHBIX TPEOOBaHUI K NESATEIBHOCTH Tie-
PEBO3YHMKOB JIETKOBBIM TaKCH, CIyK0O 3aka3za
JIETKOBBIX TaKCH, JOMYCK (U3NYECKUX JIHI] —
CaMO3aHATHIX K MepeBO3KaM, a Takxke Tpebo-
BaHUsl K BOJUTEISIM TakCH MO3BOJIST CO3JaTh
JUIsL TpaxkaaH Oojiee OiaronpusiTHbie U 0e3-
OIIaCHBIE YCJIOBUS T0JIb30BAHUS TAKCH, & TaK-
JKe MOBBICUTH 3P PEKTUBHOCTD pabOTHI CyOBh-
€KTOB NPEJIPUHUMATENbCKOH NeATEeIbHOCTH
B 3TOH cepe.

denepanbHbIil 3aKOH BBOTUT PSIT IPUHIIATIH-
aJIbHO HOBBIX IOJIOXKEHHWH. B wactHOCTH, ycTa-
HaBJIMBAETCS BO3MOXKHOCTH IMOJY4EHHs pa3pe-
LIEHUsI HA TIEPEBO3KY JIETKOBBIM TAaKCH Camo3a-
HATBIMU JIMIIAMH. DTO MO3BOJIUT JIETaIn30BaTh
JeSITeIbHOCTh BOAUTEIICH, paOOTArONIUX ceiiuac
B «Cepoii» 30He (110 3KCIEPTHBIM OLIEHKaM, 3TO
25 % BoauTesel JErkoBOro Takcu).

BriepBbie onpenenstoTes npasa, 00s3aHHO-
CTH W, YTO HEMaJIOBa)KHO, yCTaHABIINBAETCS
OTBETCTBEHHOCTh CITyKO0 3aKa3a JIETKOBOTO TaK-
cu — arperaropoB. Kpome Toro, 3ariaHupoBaH
TIepexo]l K peecTPOBON MOJIEIH MPEI0CTaBICHHS
rOCylapCTBEHHBIX yCIYT ¢ IH(pPOBU3aLHEH
MPOLEAYp AOIYCKa K NEPEeBO3KaM JIETKOBBIM
TaKCH M KOHTPOJISI 32 TaKUMH HEPEBO3KaMH.
3aKoH MpeayCcMaTpuBaeT CO3aHue TPEX Peruo-
HaJIbHBIX PEECTPOB TAKCHU — PErHOHAJIBHOTO
peectpa ciayk0 3aKa3a TakCH, pETMOHAILHOTO
peecTpa epeBO34NKOB JIETKOBBIMU TAKCH, a TaK-
)K€ PETMOHAJIBHOTO peecTpa JIErKOBBIX TaKCH.
Taxoke miaaHupyeTcsl co3naHue ¢enepalbHOM
rOCYIapCTBEHHOU MH(GOPMAIIMOHHON CHCTEMBI
JIETKOBBIX TaKCH.
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3akoH BeTymaet B cuity ¢ 1 ceHtsiops 2023 ro-
Jia, 3a UCKIIOYEHUEM OTIEIbHBIX MOJIOKEHUH,
BCTyMaromux B cuity ¢ 1 centsops 2025 rona.

42-e 3acenanue KoopannaunoHHoro
TPAHCHOPTHOT'O COBEIAHNS TOCYIAPCTB —
yuactuukos CHI'

B cocrosiBiiemcst B MockBe MepoOIpUsSTHH
KTC CHI xak ki1r0o4eBOi OTpacieBOi opraHu-
3anuu crpan CoapyxecTBa B 00JaCTH TpaHC-
MOpTa NPUHSIN yYacTHE MPEACTaBUTENHN TPaHC-
MOPTHBIX BelOMCTB PecnyOnuku ApmeHus,
Pecnyonuku benapych, Peciyonuku Kasaxcran,
Keipreisckoii Pecriybnuku, accoruupoBaHHbIe
yinenbl KTC CHI, a taxxe npeacraBurenu Hc-
nonkoma CHI, EBpa3suiickoii SKOHOMHUYECKOH
KOMHUCCHUH, TIPEJICTaBUTEI N ON3HEC-COO0IIeCTBa,
MEXAYHAPOIHBIX U OOLIECTBEHHBIX OpraHu3a-
LY.

OCHOBHOE BHUMaHue OBLIO YIENIEHO BOIPO-
cam oOecrieueHHsi CTaOMIBHONW PabOThl TpaHC-
MOPTHOTO KOMIUIEKCA B YCJIOBUSIX MMEFOLMXCS
OTpaHMYEHHUH U JOTOJHUTEIbHBIX BHI30BOB
2022 roxa.

Y4acTHUKH NOCYUTAIH BAXKHBIM COCPEIOTO-
YUTh YCWJIMS Ha CHATHH O0apbepoB Ha MYTH
HKOHOMHYECKOTO B3aWMOJIEHCTBHSI, BBIPAOOTKE
AKTyaJIM3UPOBAHHBIX ITOJX0/I0B K 00€CIIeUeHHIO
TpaH3UTa TOBapHBIX IOTOKOB, OpraHU3aINH
MIEPEBO30YHOTO TPOIEcca M0 MEXKITyHAPOIHBIM
TpaHcnopTHbIM Kopugopam CHI' ¢ ncnons3osa-
HHUEM IHU(PPOBBIX CEPBUCOB.

B xone 3acenanust MUHHCTP TeppUTOpHAIIb-
HOTO yIpaBlieHus: U nHPpacTpykryp Pecry6iu-
ku Apmenusi ['Hen CaHOCSIH n30paH 3aMecTHTe-
nem npeacenarens KTC CHI Taxoke mo Tpagu-
UK ObLIM BPYYEHBI Harpajibl NPeICTaBUTEISIM
TPaHCHOPTHBIX BEJIOMCTB, Y4aCTBOBABIIHM
B 3aCEJaHUM.

PexoHCTpYKIHSI MYHKTa MPONMYCKa
Apar-Kazmansp

B PecniyOmnuke [larectan B TECTOBOM pexuMe
3aIylIeHO JBIKEHUE TPY30BOIO TPAHCIOPTa I10
HOBBIM IISITH JJOTIOJTHUTENBHBIM 0JIOCaM, TI0OCTPO-
€HHBIM B PaMKaX PEKOHCTPYKLIH aBTOMOOHIIEHO-
o IMyHKTa nporycka Spar—Ka3massip Ha rpaHutie
¢ AsepbaiimxanoM. J[OMOIHUTEIBHBIC MOIOCHI
MOTYT 3KCIUTYaTUPOBAThCS Kak Ha BbIE3]] IPY30BbIX
TPAHCIIOPTHBIX CPEACTB C TAMOXEHHOW TEPPHUTO-
pun EADC, tak u Ha Bbe3n. Tenepp B MyHKTE
mporrycka jaeictyer 11 monoc ABMKEHUS IS
rpy30Boro Tpatncnopra. OdecreueHa BO3MOKHOCTb
nportycka 10 1100 rpy30BHKOB B CyTKH.
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Bxoasiiuii B CTBOp MEKAyHapOIHOIO TPaHC-
noptHoro kopunopa «CeBep—tOr» myHKT mpo-
mycka Spar—Kasmasp sBisieTcst caMbIM 3arpy-
JKEHHBIM Ha POCCHIICKO-a3epOaiaKaHCKOM
y4acTKe roCyJapCTBEHHOW IPaHUILIbI U (haKTHye-
CKU (DYHKIIMOHUPYET C TPEBBIILICHUEM TIPOEKT-
HOW mpoIycKHOM crmocoOHoCcTH B 1,5-2 pasa.
bnarogaps peanuzyemomy MunTtpancoM Poccun
u ®I'KY PocrpaHcTpoil MpoekTy peKOHCTPYK-
MU TPOIMYCKHAsT MOILIHOCTh MOTpaHIepexoaa
OyzieT yBeJIMYeHa Mo4YTH B TPHU pasa.

IInanoBsiii cpok 3aBepiuenus Il aTana mpo-
ekta — 3 xkBaprtan 2023 rona.

Kpome Toro, Ha rpanuie ¢ Asepbaiimxa-
HOM 710 KoHIa 2026 roga miaHupyeTcst Mozaep-
HU3UPOBaTh NMYHKThl nponycka Hopo-Duns
n TarupkenT—Kaszmamsap, Takxe BXOIAIIHE
B CTBOP MEXIYHapOJHOTO TPAHCIIOPTHOTO KO-
punopa «CeBep—tOr». Pa3Burue nndpacrpyx-
typbl MTK Oyzer criocoOCTBOBaTh yKpEIIICHHIO
TOPTOBO-3KOHOMHUYECKHX CBSI3€H, ONITUMH3AINN
TPAHCIIOPTHO-JIOTHCTUYECKOH CHCTEMBI, CO3/a-
HUIO HOBBIX MH(PACTPYKTYPHBIX MapIIPyTOB
W HapalMBaHUIO 00bEMOB Ipy30MEePEBO30K
MEXy TOCyIapCTBaMU.

XII MesxayHapoaHasi ciaprakuajga
CTYIEHTOB TPAHCIIOPTHBIX BY30B
CopeBHOBaHUS Tponud B pamkax «Tpamc-
nopTHoit Heaenu-2022». B TopxkecTBEHHOU
LEPEMOHUH 3aKPBITHS CIIapTaKUaIbl, COCTOSIB-
ietics 14 HosiOpst 2022 rona B Jlome Gu3Kyib-
Typbl Poccuiickoro yHuBepcuTera TpaHCIopTa
(MUMUT), npuHATH y4acTHe 3aMECTHTENb MHU-
HHUCTpa TpaHcmnopra Anekcanap [lommuBai,
pexrop PYT Anexcanap Knumos, npencraBute-
JIM TIOJIBEIOMCTBEHHBIX areHTCTB ¥ CTIOPTUBHBIX
COOOILECTB, CTYNEHTHI U TPEHEPHI KOMaH]I.
HawuGonbliee komuecTBo Harpaa B Heo(u-
[IHAIbHOM KOMaHIHOM 3auéTe 3aBOCBANU CTY-
JICHTHI YPaJIbCKOTO TOCYIapCTBEHHOTO YHUBEP-
cureta nyted cooOmienus, (YpI ' VIIC) u3 Exa-
TeprHOypra. Bropoe MecTo 3aHsUTH CHOPTCMEHBI
Poccuiickoro yHuBepcurera TpaHcnopra. TpeTtbe
MecTo gocranock komanne [lerepOyprckoro

Mup TpaHcnopta. 2022. T. 20. Ne 6 (103). C.

rOCYJapCTBEHHOIO YHHBEPCHUTETa MyTel co00-
menus Mmneparopa Anexcanapa I (ITT'YTIC).
CopesnoBanus XII MexayHapoaHoii criap-
TaKuaJlbl CTYJICHTOB TPAHCIIOPTHBIX BY30B MPO-
i ¢ 12 no 14 HosOps. B Hux npuHsiio yuactue
6onee 700 croprcMeHoB. 3a mobeny OOposich
18 xomana u3 11 roposoB CTpaHbl. Y4acTHUKU
Cpa3WIKCh B COPEBHOBAHMSX 110 7 BUJaM CIIOPTA:
LIaxMaram, IIaBaHUI0, HACTOJIILHOMY TEHHHUCY,
MHUHHU-(YTOOITY, BoNeli00i1y, 6ackeTOomy 1 OOKCY.

IIo maTepuanam npecc-ueHTpa
MuHucTepcTBa TPAHCIIOPTA

Poccuiickoii ®enepanum:
https://mintrans.gov.ru/press-center/news/10549;
https://mintrans.gov.ru/press-center/news/10572;
https://mintrans.gov.ru/press-center/news/10584;
https://mintrans.gov.ru/press-center/news/10571;
https://mintrans.gov.ru/press-center/news/10566;
https://mintrans.gov.ru/press-center/news/10577;
https://mintrans.gov.ru/press-center/news/10581;
https://mintrans.gov.ru/press-center/news/10514;
https://mintrans.gov.ru/press-center/news/10562;
https://mintrans.gov.ru/press-center/news/10486 @
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AHHOTALINA

Llento uccnedosaHusi 80npocos, C8s3aHHbIX C ydacmuemM mpaHcnopm-
HbIX NPOKYPOPO8 8 peweHuu npobnem 06ecneyeHus 3aKOHHOCMU Ha MpaHC-
nopme, 5187151€MCS OCMbICIIEHUE POITU U 3HAYEHUSt MPaHCNoPMHOU npoKypa-
mypbi 8 ucmopuu Poccuu U Ha CoBPEMEHHOM 3mane eé pa3sumusi, 8biserne-
Hue Haubornee 3Ha4uMbIX HanpaesneHuli OesmenbHOCMU MPaHCNOPMHbIX
nPOKYpPOPO8 U IchghekmugHbIX cpedcms eé ocyuyecmerieHus 8 UHmepecax
peanusayuu HauuoHarbHbIX 3a0a4 CoUUasbHO-3KOHOMUYECKO20 passumus,
peanu3ayuu nonoxeruti TpaHcnopmrol cmpameauu Poccutickoli @edepayuu
00 2030 200a ¢ npoeHo3om 0o 2035 2oda.

Ha ocHose npumeHeHusi ucmopuKo-npagosoeo Memoda 8bIsie/IeHs|
3amank! CMaHoBEHUS U passumusi mpaHcnopmHoL npokypamypk! 8 Poc-
cuu, onpedesnieHbl 3aKOHOMEPHble 83aUMOCBA3U Mexdy pasgumuem
mpaHCcnopmHoU ompacnu U U3MEHEHUEM PosTU U NPagoso2o NOMOXEHUS
MPaHCNOPMHbIX NPOKYPOPO8, COenaHbl 8b1800b1 OMHOCUMENbHO 3HAYEHUS
pa3sumusi mpaHCNOpmMHOU NPOKypamypbI 8 CO8PEMeEHHbIL nNepuod U 803-
MOXHOCMU UCNO/b308aHUST UCMOPUYECKO20 ONbIMa NPagogoeo peaynu-
PO8aHUSi OMHOWEHUL C y4acmuem mpaHCnoOpMHbIX NPoKypopos Anst pe-
WeHUs akmyarnbHbIX 3a0ay pa3gumusi MpaHCnoPMHoOU cucmemsl.

DopmarbHo-00emamuyeckuli u cmamucmuyeckul aHanu3 no3eonun
packpbimb OCHOBHbIE HanpaeneHus desmenbHocmu mpaHCcnNOPMmMHbIX
nPOoKypopos, cehopmynuposams Ha 0CHOBe aHanusa paboms! Mockogckoll
MeXpe2uoHasnbHol mpaHcnopmHol npokypamypbi eb1800bI 0 Haubonee

nepcnekmusHsIX hopmax, memodax u cpedcmeax peanu3ayuu NOTHOMoYuU(
MPaHCNOPMHbIX NPOKYPOPOB 8 UeNsiX 06ecneyeHuUs 3akOHHOCMU Ha MpaHc-
nopme.

Ycnonb3oeaHue cucmemMHo-npasoso2o aHasu3a 0ano 803MOXHOCTb
npoaHanu3uposams COCMOSHUE U nepcnekmuski darnbHelie2o 83aumo-
deticmeust Mockosckoll MexpeauoHarbHoU mpaHcnopmHol npokypamype!
u nodpasdenenuii Pocculickoeo yHugepcumema mpaxcnopma no ¢hopmu-
posaHuIo Npagosoli Kynbmypb! ByAyujux cneyuanucmos Ha mpaHcnopme,
npasosoMy NpocseweHulo cmydeHmos U ydaujelics Moodéxu, onpede-
nume nymu u cpedcmea peweHus 3aday epaxdaHcKo-Npasosoeo 8oCNU-
maHus 06y4alouUxXcs ¢ UCNONb308aHUeM NomeHyuana u ¢ y4émom 03-
MOoxHoU Koppensuyuu ycunuti npenodasamenel npagosbix ducyuniuH PYT
U MpaHCcNOPMHbIX NPOKYPOPOB.

Peanu3sayus omoenbHbIx npednoxeHul, ChopmynuposaHHbIX ag-
mopamu, Moxem cnocobecmeosams NPUPALYEHUID Hay4YHO20 3HaHUs
0 PO, HanpasneHusix u hopmax paboms MpaHCNOPMHbIX NPOKYPOPOS,
cosepuweHcmsosaHulo danbHelweao e3aumodeiicmeus Mockosckoli
MexpeauoHanbHol mpaHcnopmHoUl npokypamyps! u nodpasdeneHull
Poccutlicko2o yHugepcumema mpaHcnopma g yesnsix 06ecneyeHus 3akoH-
Hocmu Ha mpaHcnopme, peanusayuu CoanauwieHusi 0 compyoHuyecmee
mexdy Mockosckoll MexpeauoHanbHoU mpaHcnopmHol npokypamypoli
u Poccutickum yHugepcumemom mpaHcnopma.

Krtodesble crioga; mpaHcnopmHas npokypamypa, Cneyuaucme! Ha Mpaxcnopme, npaeoeast Kybmypa, Npasogoe NPoCceeuleHue.

[ns yumupoearus: Onérbiwes O. C., 3emnuna O. M., SHeé3 [. V. AkmyaribHble 80npock| cmaHoeneHust u pazsumusi Mockogckoll MexpeeuoHanbHol
mpaHcnopmHoli npokypamyps! // Mup mpaHcnopma. 2022. T. 20. Ne 6 (103). C. 86-93. DOI: https://doi.org/10.30932/1992-3252-2022-20-6-10.

MonHbIli mekecm cmambUu Ha aH2nulickoM s3bike ny6aukyemces 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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BBEEHUE

B ycnoBusIX yBemmideH st MHOrooOpasus 1 yCIox-
HEHMS TPAHCIIOPTHBIX OTHOLICHMH, pacIIMpeHUs
CyOBEKTHOTO COCTaBA MX YJAaCTHUKOB, CBS3aHHOTO
KaK C BO3PACTaHUEM PHCKOB U YTPO3 TPAHCIIOPTHOH
0€301MacHOCTH 1 OE30TTaCHOCTH Ha TPAHCTIOPTE B Iie-
JIOM, TaK | C TOSIBICHUEM HOBBIX, MHHOBAI[MOHHBIX
BHJIOB TPAHCIIOPTHBIX CPEZICTB, BOIIPOCH 00ectieye-
HUSI 3aKOHHOCTH Ha TPAHCIIOPTE IPHOOPETAIOT 0CO-
0oe 3naueHne. COOTBETCTBEHHO, CYIIECTBEHHO BO3-
pacTacT posb TPAHCTIOPTHON MPOKYPaTypBI.

B cBs131 ¢ 3THM BroJIHE 000CHOBAHO TO BHUMA-
HHE, KOTOPOE YAEIAETCS IPEACTABUTEISIMU HAyIHOTO
COO00IIIECTBA, a TAKKE IPAKTIIECKIMI PAOOTHUKAMH,
aHAJM3Y POJIH, TIONCKY Hanbomee 3P (EeKTHBHBIX Ha-
TIpaBJIeHAH, POPM H METOIOB PabOTHI TPAHCTIOPTHBIX
TIPOKYPOPOB.

Bompocsl, cB3aHHBIE ¢ POKYPOPCKOM e TENb-
HOCTBIO, pealti3alyeil MOTHOMOYNI TPaHCTIOPTHBIX
TIPOKYPOPOB HEOTMHOKPATHO CTAHOBUIIMCH IPEMETOM
HCCIIEOBaHUs MPEACTaBUTENEW HAyYHOW IIKOJBI
«TpaHcopTHOE TIPaBOY», CO3MAHHON 1 (YHKIMOHH-
pytommeii B FOpumaeckom naCcTHTYTE Poccmiickoro
YHHUBEPCHTETA TPAHCIIOPTA.

B wactHOCTH, aKTyanbHBIE BOIPOCH! IIPOKYPOP-
CKOTO Ha30pa, OCYIIECTBIIEMOTO B LIENSIX o0ecte-
YeHHs! TPAHCTIOPTHOH 0e30ITaCHOCTH H 0€30TIaCHOCTH
Ha TPAHCIIOPTE I0CTATOYHO MOAPOOHO PACKPHIBATICH
KaK B MOHOTpa(pUIeCKO, Tak 1 yueOHOH uTeparype
[1;2].

[NoxnmanwTo HanpaBseHNH 1 GopM PabOTHI TPaHC-
TIOPTHBIX MPOKYPOPOB TI0 TAHHOMY HAIpaBJICHHIO
MOXET CIOCOOCTBOBATH JATbHEHIIIAS HAyTHAs [IPOpa-
00TKa BOIIPOCOB, CBS3aHHBIX C 00ecTIedeHneM Oe30rac-
HOCTH TPAHCTIOPTHON HHPPACTPYKTYpHI [3; 4], MIHH-
MHU3aLKE HEraTHBHOTO BO3IEHCTBHS TaK HA3bIBAEMO-
TO «JeJI0BeYecKoro (akropay [ 5], mpoTHBOIEHCTBIEM
TePPOPHUCTHYECKUM yIpo3aM Ha TpaHcmopre [6; 7],
YCTPaHEHHEM PHCKOB MPIYHHEHNS yIepOa SKOIOTHH
[3; 5], coBeprIeHCTBOBAaHHEM TEXHHYECKOTO PETyIIH-
poBaHuA B chepe TparctopTa [8] u zp.

Ananmzy 0coOeHHOCTEH HaA30pHOI e TeNb-
HOCTH TPAaHCHOPTHBIX IPOKYypOPOB, HAaNpPaBICH-
HOW Ha 3aIIUTy 3aKOHHBIX NPaB M HHTEPECOB
CyOBEKTOB MPEINPHHNMATEIHCTBA B YCIOBUAX
PBIHOYHOM SKOHOMHKH, YAEJICHO BHUIMAHNUE, B IIEp-
BYIO O4Yepesb, B y4eOHHKAX, OPHEHTHPOBAHHBIX
Ha MOJTOTOBKY OyAYIIHX CIIEI[HAIICTOB HA TPAHC-
mopre [9, ¢. 665-670].

IpemMeTHO 1 JOCTAaTOYHO OCHOBATENIBHO pac-
CMOTPEHBI BOTIPOCHI IIPOKYPOPCKOTO Ha30pa 3a 3a-
KOHHOCTBIO JIEITEIbHOCTH KOHTPOJIBHO-HAI30PHBIX
OpPraHoB Ha TPAHCIIOPTE, OPraHHU3ALNN B3aNMOJICH-
CTBUSI IPAaBOOXPAHUTEIBHBIX ¥ MHBIX OPraHOB NPH
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OCYIIECTBIICHHH TOCYIaPCTBEHHOTO KOHTPOJIS (Ha/l-
30pa) Ha TPAHCIOPTE B y4eOHMKAX, OPUCHTHPOBAH-
HBIX, B TOM YHCIIC, Ha MOBBIIICHAC KBATA(PUKAIIIN
MHCIEKTOpCKoro cocraBa denepanbHoil CirykObI 110
HaJ130py B chepe TpaHCIopTa, HOITOTOBKY CTY/ICHTOB
PYT 1o cooTBeTCTBYyIOIIIM 00pa30BaTEIBLHBIM MPO-
rpamMmam Bbicuero oopasosanus [10, c. 298-300,
313].

Crietyer oTMETUTb, YTO B psijie MOHOTpaguye-
CKHMX M y4eOHBIX H3IaHHUN PACCMOTPEHBI BAKHBIC
U BBI3BIBAIOLIME 3aTPYIHEHHE [Tl OCBOSHHS 00y4ato-
IIMMUCSL, IPUMEHEHHS! Ha TIPAKTHKe acrieKThl odec-
NeYeHHs] 3aKOHHOCTH Ha TPAHCIIOPTE B OCOOBIX
ycioBusX. Peub UIET, B 4aCTHOCTH, O IPUMEHEHUH
Mep HPOKYPOPCKOrO pearkpoBaHus Ha HapyIICHHUs
3aKOHHOCTH B YCJIOBHSIX CIIOXKHOM SIHIEMHOJIOTAYE-
CKOI 0OCTaHOBKH, CBSI3aHHOM C HEOOXOIMMOCTBIO
HpeaynpexKIeHHs 3aB03a U PaclpoCTpaHEHHs Mac-
COBBIX MH(EKIIMOHHBIX 3a00JI€BaHNI Ha TPAHCIIOPTE
[11-13].

Pazymeercsi, npeacTaBUTENSIMH HayYHOTO CO00-
IIECTBA HE MOT" OBITh OCTaBJIeH 0€3 BHUMAHHUS TaKOH
3HAYMMBIH ISl TIPOKYPOPCKOH AESTENBHOCTH Ha
TPaHCIIOpTE BOIPOC, KaK IIPOTHBOACHCTBHE KOPPYII-
i [14-16].

[IpobnemHble BOIIPOCH! y4acTHs IPOKYpPOPOB
B IIPaBOBOM BOCITUTAaHUH, IIPABOBOM MPOCBELICHUH
Mononex [17; 18], peanuzanuu MOIOAEKHOM MOH-
THKH Ha TpaHcnopre [19-21] Taxke 0CHOBaTeNnbHO
PaccCMOTpEHbI B TpyJax MpeACTaBUTeNeH Hay4HOM
IIKOJIBI « TpaHCIopTHOE NPaBOy.

EcrectBeHHO, 4TO paccMOTpEHHE MHOTUX BOIIPO-
COB TaK MJIM MHAYE CBSI3aHO, HEMOCPECTBEHHO HIIH
B IIOPS/IKE MCTOPMYECKOTO aHAM3a CTAHOBJICHUS
NPaBOBBIX HOPM, C XPOHOJIOTHEH NEATENbHOCTH
TPaHCIIOPTHOM MPOKYPATyphl Ha PA3INYHbIX dTarlax.

Bwmecre ¢ TeM, HecMOTps Ha HAJIMYKE JI0CTATOYHO
OOJIBIIOr0 MAacCHBa HayYHBIX MTyOIMKALMH 110 UCTO-
pPHH MPOKYpATyphl, BOIPOCHl Pa3BUTHI UMEHHO
TPaHCHOPTHOH IIPOKYpPaTyphl HE TaK YacTO CTAHOBSIT-
Csl TIPEIMETOM paccMOTpeHus. MoxkHO, ¢ JApyroi
CTOPOHBI, OTMETHTh HEAABHO BBILIE/ITYI0 KHUTY «300
net mpokyparype Poccun. OT UCTOKOB 710 HAIIMX
JIHEID» U s cTaTel, omyOIMKOBAHHBIX B HPOLLIOM
necstuneruu [22-24).

Crarbst ipU3BaHa B KaKOW-TO CTENEHH BOCIION-
HHTb 3TOT HPOOeIL.

PE3YNbTATHI
Hcropus cranoBienusi M pa3BHTHSI
TPaHCHOPTHOIi Npokypatyps! Poccun

B mpouecce moAroToBKu K Mpa3zgHOBAHUIO
300-netuss Poccuiickoil mpokypaTypsl B 3TOM oy
CHEMATICTAMH JJOCTATOYHO MOAPOOHO MPOAHAIH-
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3UPOBAHbI U U3y4EHBI HICTOPIIECKUE BEXU CTAHOBJIE-
HUSL 1 Pa3BUTHS 3TOTO YHUKAJIBHOTO I'OCYHapCTBEH-
HOTO MHCTHUTYTA, HE MMEIOIIIEr0 aHAJIOTOB B MUPOBOI
MPaBOOXPAHUTEILHOMN IPAKTHKE.

370, a TaKKe HAIMYHE UHBIX TPYJOB MOHOTPa-
(uueckoro xapakrepa, yueOHbIX U3IaHUH 110 HHTE-
pecyolell Hac mpo0JIeMaTike B YacTH Pa3BUTHS
HPOKYPATypPhI B LIEJIOM JaET BO3MOKHOCTb OTPaHH-
YUTBCSI A0PHCHBIM aHAIM30M HanOoee 3HAYMMbIX
BBIBOJIOB 1 YMO3AKJTFOUEHHH CIIEIUAIIICTOB, COCpe-
JIOTOUUTHCS IIPEUMYILIECTBEHHO Ha BOIIPOCAX, CBS-
3aHHBIX C HCTOpUEN Pa3BUTUS TPAHCIOPTHOM Mpo-
KypaTypbl.

C MoMeHTa co3JaHus MpoKyparypsl B Poc-
CHH, KOTOpbIM cuuTaercs 12 sHBaps 1722 ropa,
nenpb noanucanus [lerpom 1 (Benmukum) Ykasza
00 yupexaeHUH TOIKHOCTH [ eHepan-npoKypopa,
HOAYMHSABILIET0Cs HEMOCPEACTBEHHO VMmeparo-
PY, IpPaBOBOE MOJOXEHHUE MPOKYPOPOB U CTPYK-
Typa OpraHoB IIPOKYPaTypbl MEHAIACh HEOAHO-
KpaTHo.

OnHaxko, IpH 3TOM HEM3MEHHBIM 0CTaBaJIOCh
TO 3Hau€HHe, KOTOpOoe MPHUAABAIOCH UX PONHU
B o0ecle4yeHnH 3aKOHHOCTH. B ynmomsHyTOM
BbIILIE YKa3e, B 4aCTHOCTH, ObLIO cka3aHo: «HbIH-
4e HU 0 4éM TaK He HaJUIeXKUT TPYAUTHCS», KaK
0 TOM, YTOOBI B KOPOTKHH CPOK peanu30oBaTh
HACYIIHYI0 HOTPEOHOCTh rOCYAapCTBa B Ha3Ha-
YEeHHU Ha MOCTHI reHepal- U 00ep-IPOKypopoB
JOCTOMHBIX Jtofei. [Ipu coznaHnu mpoKyparypsl,
Ilerpom I mepen Heil cTaBuIach 3a7a49a KyHUUTO-
KUTh WIH OCIA0UTH 3]0, IPOHCTEKAIOLIEe M3
0ecropsIIKOB B Jie1aX, HENPABOCY/IHS, B3ITOYHH-
YecTBa U 0E33aKOHHUSI» L.

CyTb nomxsOCTH IpoKypopa [letp I nznoxun
BEChbMa KpaTKo U A0ocTynHO: «Cell UuH KO OKO
Hame». IMeHHO ¢ Tex nop B Poccuu mpokypary-
Pa ¥ UMEHYETCSI OKOM TOCYAapeBbIMY.

Bo Bce BpeMeHa, HECMOTpSI Ha M3MEHEHUS
B IIPaBOBOM IIOJOKEHHU IPOKYpPOPOB, BBI3BAH-
HbIe HEOOXOMMOCTBIO PELICHHS CHIOMUHYTHBIX
3a7a4, OCHOBHOM (YHKI[MEH IPOKYpaTyphl OCTa-
BaJICSA HAJ30p 3@ UCIOJIHEHHEM 3aKOHOB.

B vactHoCTH, BO BpeMeHa npasneHus Exare-
puns! 11 mpokypop nmen cinenyroniue o0s3aHHO-
CTH: IPEeAYNpeXIaTh HapyIIeHHe TpaBa, IPUHU-
MaTh Mepbl IpeceueHNs] HapyIIeHHH, OIIPOTECTO-
BbIBaTh He3aKkoHHBIE akThl. HaunHas ¢ 1802 roma
reHepa-MpoKypopbl 0OQUIUAIBHO CTATH OIHO-
BpPEMEHHO MHMHHUCTpaMu focTuiuu. B 1862 roxy

1 300 ner npokyparype Poccun. Be6-caiit ['eHepaibHOI
npokyparypsl Poccuiickoit @enepaunu. [IneKTpoHHbII
pecypc]: https://epp.genproc.gov.ru/web/gprf/about-the-
proc/300-years. Joctym 05.10.2022.
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COTJIACHO YTBEpXIEHHBIM [0CynapcTBEHHBIM
CoBeToM OCHOBHBIM IOJIOKEHUSIM O IIPOKYPaTy-
pe, JIaBHOH L[eNbI0 IPOKYPaTypHI CTaJO OCYIIe-
CTBJISTH HAOJIOIEHHE 3 TOYHBIM M OIMHAKOBBIM
HCTIONIHEHHEeM 3aKoHOB B Poccuiickoii mnepun.
IMocne Cynebnoii pedhopmer 1864 roza, cornacHo
VYcraBy yroioBHOTO CyAOIPOM3BOJICTBA MPOKY-
parypa Obl1a nepekBanu(pUIMPOBaHa B OpTraH 110
yroJOBHOMY IpecienoBanuio. IIpokypopy moa-
YUHAIOCH NONHUIEHCKOe TO3HAHHE, TaKXKe 0py-
4aJoch HAONIOJEHHE 32 NpPeIBaPHUTEIbHBIM
CIIEACTBUEM.

B coserckoe Bpems, HaunHas ¢ 1922 rony,
cornacHo [lonoxeHuo 0 MPOKypOpPCKOM Ha30pe,
IPOKyparypa J0JKHa Oblia: IPOBOAUTH PaboTy
OT UMEHH TOCYJapcTBa 110 HaJ30py COONOICHUS
3aKOHa OpPTaHaMHM BJIACTH, XO3HCTBEHHBIMH
YUPEKICHUSIMH, OPraHU3aLUIMU U IPaXKJaHaMH,
OCYLIECTBISIOMMMH AEATENBHOCTh B 00mIe-
CTBEHHOM HJIH YaCTHOM IOPSIJIKE; OIPOTECTOBBI-
BaTh IIOCTAHOBJICHHS U PACTIOPSIKEHHUS, PACXO/Is-
IIHUMHCS C 3aKOHOM; TIPOBOJUTE HAA30D 3a Aed-
TENBHOCTHIO OPIaHOB, KOTOPbIE OCYIIECTBISIOT
paccienoBaHue; MOAIEP)KUBATh TOCYIAapPCTBEH-
Hble OOBUHEHMS B cyne; HaONI0aTh 3a TeM,
4TOOBI 3aKIFOUEHHBIE COJEPIKATHUCH MTPABUIIBHO.

«ITonoxenuem o IIpokyparype Coroza CCP»!
OBLIO YCTAaHOBIICHO ITPABOBOE MOJIOKEHHE MIPOKY-
paTyphl Kak CaMOCTOSATENbHON, eANHON, LIeHTpa-
JIM30BAHHOI CUCTEMBI TOCYIAPCTBEHHBIX OPTaHOB,
OCYIIECTBIISIONIEH CBOIO JEATENbHOCTh BHE 3aBH-
CHMOCTH OT BJIMSIHMSI MECTHOTO OpraHa BJIACTH,
MOTYMHEHHON HCKIIOUUTENbHO [ eHepanibHOMY
npokypopy Coroza CCP. IIpu 3toM B cTpyKType
IPOKYpaTypsl HapaBHe ¢ I TaBHOM BOEHHOM MPOKY-
partypoii 0cobo Beensuch [J1aBHas MpoKyparypa
KEJIe3HOJOPOKHOTO TpaHcnopTa U [aBHas mpo-
KypaTypa BOJHOTO TPaHCIIOPTA.

IMonoxerue o mpokypopckoM Haazope B CCCP?
YTOYHSJIO Ha3HAYEHHE MPOKYPOPCKOTo Haa3opa:
HPOKYPOPBI JOJKHBI 00XKaJI0BaTh BCE MPUKA3bI
U NPaBOBbIE aKThl, POTHBOpPEYAINE IPABOBBIM
HOpMaM, He MMEIoIIie 000CHOBAHHUSI IIPUTOBOPBI,
peILeHNs, ONpe/IeNeHUs U MOCTaHOBICHHS CY/IOB.
Taxoxe B 00513aHHOCTH IIPOKYPOPOB OBLIO BMEHEHO
NPUBHECEHHUE B TOCYAPCTBEHHBIE U OOILIECTBEHHBIE
OpraHu3alyy IPeCTaBICHHI OTHOCUTENBHO JTUKBH-
Jalli HapyLICHUH 3aKOHOIATENbCTBA M IPUYMH,
CrI0COOCTBOBABLINM YKa3aHHBIM HAPYILICHUSIM.

B Hacros1iee BpeMs poKypaTypa Kak OpraH, He
BXOJISIIIMH HU B OZTHY U3 BETBEH BIaCTH, OCYILECTB-
JISIeT CBOIO JIATENBHOCTh Ha ocHOBe cT. 129 Kon-
ctutyuun Poccuiickoit @enepanuu U B COOTBET-
ctBuu ¢ PenepanbHbIM 3aKoHOM «O IpoKypaType
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Poccuiickoit @enepanuny»? cOmacHO NPUHIMIAM
3aKOHHOCTH, €[IMHCTBA M IIEHTPaJIN3alli OpraHoB
HPOKYPATypbl, HE3ABUCUMOCTH, [JIACHOCTH.

Ponb 1 MecTO TPaHCHOPTHOW NPOKYpaTyphl
B cUCTeMe 00ecTieyeH s 3aKOHHOCTH Ha TPaHCIIOpTe
HCCIIEIOBAIMCH CIIEMATICTAMU B O0JACTH TpaHC-
MOPTHOT'O MpaBa.

OcHOBaTeNbHO YTBEPXKIACTCS, YTO HEOOXOIU-
MOCTh 00€CIeYeHH s 3aKOHHOCTH Ha TPaHCIIOPTe
HEIOCPEICTBEHHO MOCIIE PEBOIIOLMH CTOsIA 0COOEH-
HO octpo. [ToaTomy emé 1o co3maHusi COBETCKOM
IIPOKYPAaTyphl JIEHCTBOBAJIM BOCHHO-TPAHCIIOPTHBIE
peBoIroIMOHHbIe TpuOyHaibl. Ha TpubyHael, a 3a-
TEM Ha BOCHHBIX IIPOKYPOPOB BO3NIAraIuCh QyHKLHH
HaJ130pa 32 COOITIOZICHIEM 3aKOHHOCTH Ha TPaHCTIOpTe
[19,¢c.313].

C nenbro obecreueHuns Ha130pa 3a COONIOIEHUEM
3aKOHOZIATENBCTBA HA TPAHCIIOPTE, B OCIIEPEBOIIIO-
LIMOHHBIN [IEPHOI, OTHOBPEMEHHO C TEPPUTOPHAIIb-
HBIMH [IPOKYpaTypamu OblIa CO3/1aHa TPAHCTIOPTHAS
MPOKyparypa.

B cootBerctBue ¢ mpuHATHIM B 1922 roxy Ilono-
JKEHHEM O TIPOKYPOPCKOM HaJ[30pe Ha IPOKYPOpPOB
BO3JIAraJIuCh 00S3aHHOCTH 10 Ha/130py 3a coOIoze-
HHEM JMCLHILIMHBI U PaBUII 63011aCHOCTH JBHKE-
HHUSI Ha JKEJIE3HOJOPOKHOM M BOJIHOM TPAHCIIOPTE,
o0ecrieueHneM COXPaHHOCTH TIePEBO3UMBIX JKelle3-
HOZIOPOXKHBIM M BOJHBIM TPaHCHIOPTOM HapOIHOXO-
3SCTBEHHBIX IPY30B.

B xonie 1930 roza B nensix ycusieHust 60pb0bl
C NIPECTYILUICHUSIMH, YTPOKAIOIIMMHU paboTe TpaHc-
opTa, MPUOMKEHUS pa3dopa el 00 ITHX MPecTy-
JICHUSIX K MECTY UX COBEPILEHHS U YCKOPEHHS PO-
M3BOJICTBA 110 HUM, OBLIM CO3JaHBI CHEUUAIbHBIC
IIPOKYPOPCKUE OpraHbl Ha KEJIE3HOJOPOKHOM
TPAHCIIOPTE U JKEJIE3HOIOPOIKHBIE JINHEHHBIE CYIBL’.

B 1933 rony yupexneHa qomkHOCTh [1aBHOTO
TPaHCIIOPTHOTO MPOKYPOpa, POCYIIECTBOBABLIIAS [0
1960 ropna.

Vkazom Ilpesunuyma BepxoBnoro Coeta
CCCP ot 3 mapra 1960 roma TpaHCIOPTHBIE MTPO-
Kyparypbl ObUIM JIMKBUAMPOBAHBI C Mepeadei ux
(byHKUMHA TeppUTOpHAIbHBIM NPOKyparypam. O06-
OCHOBaHHO OTMEYAeTCs, YTO Ha MPOTSHKEHUH I10-
CJIEYIOWINX TATHAUATH JIET, OCIIeI0BaTEIbHO
MPOUCXO/INIIO YBEIIMYCHHE aBapUIHBIX CIydacB
U ONAacHBIX CUTYyallMii Ha TPAHCIIOPTE, TAKXKE BO3-
POCIIO KOJIMYECTBO XHUILEHH IEPEBO3UMBIX TPaHC-

2 ®epepanbHblil 3akoH oT 17 siBapst 1992 ropa Ne 2202-1
(c mocn. m3m. u gom.) «O mpokyparype Poccuiickoit ®e-
JepaLym».

% ocranosnenune [IUK u CHK CCCP ot 27 HosiOps 1930 1.
«O KeNe3HOTOPOXKHBIX JIMHEHHBIX CYAaX U CICHHAaIbHBIX
MIPOKYPOPCKHUX OpraHax».
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HOPTHBIM COOOLIEHHEM TPY30B, B 0COOCHHOCTH
MMIIOPTHBIX M 3KCIIOPTHBIX, 8 yPOBEHB COOIONEHUS
3aKOHHOCTH Ha TPAHCIIOPTE JOCTUT KPUTHYECKH
HM3KOTO TT0Ka3arens. B ¢Bsi31 ¢ 3TM BOIpoc 0 BOC-
CO3JaHMH TPAHCIIOPTHBIX IIPOKYpPaTyp Kak camo-
CTOSITEIILHBIX CyOBEKTOB MPOKYPOPCKOTO Ha30pa
B cucreme npokyparypsl CCCP cran ocobeHHo
akTyanbHbeM [ 19, c. 315].

IMpukazom ['enepansHoro npokypopa CCCP Ne 9
ot 28 despans 1977 r. ObUTH BHOBb 00pa30BaHbI
TPaHCIIOPTHBIE POKYPATYPbI, UIMEBILIIE CTATYC paii-
OHHBIX MPOKypatyp. OTMeuaeTcsi, 4To BOCCO3/IaHNe
JISITENILHOCTH TPAHCIIOPTHBIX TPOKYpaTyp IOJNHO-
CTBIO ce0sl OIPaB/IaJIo, B CBSA3H C 4eM OBbLIH CO3/IaHbI
TPAHCIOPTHBIE TPOKYPATYPhl, ACHCTBYIONINE Ha
npasax obmactHeix?. B TIpokyparype Coroza CCP
OBUT TAKOKE CO3/[aH COOTBETCTBYIOLIMI OT/IEN, IPe00-
Pa30BaHHBII BIIOCJIEJICTBUH B yIIPABIIEHHE, OTBEYAI0-
11iee 32 MCTIOJIHEHNE 3aKOHOB Ha TPaHCIIOpTe.

[Tpukazom I'enepanbHoro mpokypopa PO ot
11 Hos1Opst 1993 rona onpeienieHbl IPeaMET U Ipejie-
JIbI HA/130pa 33 MCTIOTHEHUEM 3aKOHOB TPaHCIIOPTHBI-
MU NPOKypopamu. B yacTHOCTH, Ha OpraHsl TpaHc-
HOPTHOH NPOKYpaTypsl ObLT BO3JIOXKEH Haa30p 3a
3aKOHHOCTBIO NPABOBBIX aKTOB M MCIIOJHEHHEM 3a-
KOHOB IPE/IPUSTASIMI, OPraHU3aLMSIMU U YUpEKIe-
HHUSIMH, OOIIECTBEHHBIMU OOBEMHEHHUSMH, JOJDK-
HOCTHBIMH JIMIAMH MUHHCTEPCTBA MyTel coo0IIIe-
nust PO, JlenapraMeHTOB MOPCKOTO, PEYHOTO U BO3-
JyIIHOTO TPAHCIIOPTa, a MO BOIPOCAM HCIIOTHEHHUSI
3aKOHOB 0 OE30MACHOCTH JABH)KEHHSI HKENE3HOI0OPOXK-
HOT'0, MOPCKOTO, PEYHOT'0, BO3IYIIIHOTO TPAHCIIOpTa —
HE3aBUCHMO OT ()OpM COOCTBEHHOCTH U BEIOMCTBEH-
HOW PUHAJUIEKHOCTH.

Takum 00Opasom, jaxe caMblil KpaTKui aHaIu3
MPABOBBIX AKTOB, ONpPEEISIOLINX UCTOPHYECKUE
BEXH CTAQHOBIICHUS U PA3BUTHUS TPAHCIIOPTHBIX TIPO-
Kyparyp, [IOKa3bIBaeT 3aBUCUMOCTh BOSHUKHOBEHHSI
Y BOCCTAHOBJICHHS UX CUCTEMBI OT YCJIOKHEHUS 3a-
Jlad, pelaeMbIX TPaHCTIOPTHOM cuctemoii Poccun Ha
COOTBETCTBYIOLIMX UCTOPHUECKUX dTarax.

TpaHcnopTHasi MPOKypaTypa B COBPEeMEHHBIX
YCJIOBHSIX

[Mpoxkyparypa Poccuiickoii Denepaiyu sBiseTcs
eIIMHOM (heiepabHOM [IEHTPAITH30BaHHON CHCTEMON
OpPraHOB, OCYIIECTRIISIONIMX OT KIMEHHU TOCYIapcTBa
HA/I30p 3a UCIIOJIHEHUEM JEHCTBYIOIIETO Ha TEPPH-
Topuu Poccru 3akoHOIaTeNbCTRA.

[Tynkrom «o» cratbut 71 Koncturyimu PO Bom-
POCBI, CBSI3aHHBIE C OPraHM3aIMeH U ICATEITLHOCTHIO

4 Ipuka3s lenepansHoro npokypopa CCCP ot 5 Hos0ps
1980 1. «O6 opraHH3aIUy TPAHCHIOPTHBIX TIPOKYPATyp» Ha
JKEIE3HOIOPOKHOM, BOJHOM M BO3/LYIIIHOM TPaHCIIOPTE».

OnenbiweB O. C.; 3emnuHa O. M., AHres 1. U. AKTyanbHble BONPOChl CTaHOBNEHWS M pa3BUTUA
MoOCKOBCKOW MEXKpPErmoHarnibHOM TPaHCMOPTHOWU NPOKypaTypbl




MPOKYpaTyphl, OTHECEHBI K BelleHnto Poccuiickoii
Oeneparmu. [loqHOMOUMS, OpraHU3alysl 1 OPSIOK
JeATeNbHOCTH HpOKyparypsl PO onpenensitorcs
DenepansHbM 3akoHOM «O mpokypatype Poccuit-
ckoit Deneparmy (ct. 129 Koncruryuym P®). Taxoke
Konctutynueit PO onpenenés nopsiok Ha3HaYeHUS
Ha JIOJDKHOCTb ¥ OCBOOOX/ICHHS OT JIOJDKHOCTH [e-
HEpaJILHOTO TIPoKypopa PD 1 Bcex HUKECTOSIIMX
pokypopoB (4. 2 ct. 98 Koncturyiuu PO).

Cornacno HopMme 4. 2 cT. 1 denepalibHOTO 3aKoHa
«O mpokyparype Poccuiickoii Denepariuin 0CHOB-
HBIMH 3a/1a4aMH 1 LEJISIMH IPOKYPATypPbl SBIISIIOTCS:
o0ecrieyeHre BEPXOBEHCTBA 3aKOHa; oOecreyeHne
©IMHCTBA M YKPETUIeHHS! 3aKOHHOCTH; 3a1uTa (obec-
TIeYEHHE 3alUThI) TIPaB U CBOOOJ YeIIOBEKA U TPaK-
JIaHMHA, & TaK)Ke OXPaHSIEMBIX 3aKOHOM MHTEPECOB
0011IeCTBa M TOCY1apCTBa.

TpancriopTHbIE IPOKYPaTYphl, K KOTOPBIM OTHO-
CATCS IPOKYPATypbl Ha JKeJIE3HOTOPOKHOM, BOJTHOM
Y BO3/LYLLIHOM TPAHCIIOPTE, SIBJISLICH CIIEUAIH3UPO-
BAaHHBIMH TIPOKYpaTypamu, BXOISIT B CHCTEMY Opra-
HOB TIpoKyparypsl Poccuiickoit deneparmu.

ITonHOMOYMS TPAHCTIOPTHBIX IPOKYPATYP, a TaK-
K€ MPEAMETHl UX BEEHUs CTPOTO pasrpaHuyeHb
C y4€TOM MECTHBIX YCIIOBHH, IMHEMHOCTU U MPOTSI-
KEHHOCTH TPAHCTIOPTHBIX KOMMYHHKAIIH, 8 TaKxkKe
JIUCIIOKAIIMH TPAHCTIOPTHBIX O0BEKTOB®.,

MockoBcKasi MeXperuoHallbHas TPaHCIIOpTHAs
npokyparypa (nanee — MMTII) obpa3oBana nprka-
30M ['eHepanbHOTO pokypopa Poccuiickoit @enepa-
1y ot 16.12.2006 . Ne 117 u ocymiecTBsieT cBou
nonHomoumst ¢ 1 mapra 2007 rona.

B crpyxrypy MMTII BxomaT 22 TpaHCIIOpPTHBIE
HPOKypaTypsl (Ha mpaBax paioHHbIX) [22, ¢. 221].

Paboraukr MMTII ocyIiecTBIAIOT HA30D 3a
UCIIOJIHEHHEM 3aKOHOB, COOITIONICHHUEM TTPaB U CBO-
0o0J1 yenoBeKa U TpaxJIaHHHA, 32 32aKOHHOCTHIO
U3/1aBaeMbIX IPABOBBIX aKTOB B Chepe NesTeNbHO-
CTH JKEJIE3HO/I0POXKHOTO, BO3YILIHOTO U BHYTPEH-
HEro BOJAHOTO TPAHCIIOPTa, & TAKIKE B TAMOXKEHHOU
cdepe. B ux kommeTeHIMIO BXOAUT HaA30p 3a
YTOJIOBHO-TIPOLECCYAIIbHOW U ONepaTHBHO-
PO3BICKHOH JIESTENFHOCTBIO OPraHOB BHY TPEHHUX
JIeNl Ha TPAHCIIOPTE, TAMOXKEHHBIX OPraHoB, MPO-
IIECCYalbHOM JIeTeEHOCTBIO OpraHoB CiiecTBeH-
Horo komuTeTa Poccuiickoit @enepannu, Koopau-
HaIs e TEIbHOCTH [IPaBOOXPaHHUTEIBHBIX Opra-
HOB 110 00pB0E C MPECTYITHOCTHIO Ha KEIE3HO/0-
POXHOM, BO3JYLIIHOM M BHYTPEHHEM BOJHOM
TpaHCIOpTe, B TaMOXeHHOH cdepe. [Ipokypopsr

5 [pukas [enepanbHoro npokypopa Poccuiickoit denepannn
ot 7 mas 2008 roma Ne 84 «O pasrpaHndeHIN KOMIIETEHIIUT
MPOKYPOPOB TEPPUTOPUAIIBHBIX, BOCHHBIX U IPYTHX CIICLIHA-
JIN3MPOBAHHBIX POKYPATyp».
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NPUHAMAIOT Y4acTHe B PACCMOTPEHUH CylaMH
YTOJIOBHBIX, IPAXAAHCKUX, apOUTPAXKHBIX U 8IMHU-
HHCTPATHBHBIX JIEJI, OCYIIECTBISIOT OpraHU3al-
OHHO-METOJJUYECKOE H ONIEPaTHBHOE PYKOBOJCTBO
NOJYMHEHHBIMHE PaOOTHUKAMHU.

I[pokypatypa GpyHKIMOHUpPYET B TPEX denepalib-
HbIX okpyrax: Llenrpansaom, FOxHOM 1 TIpuBomx-
ckoM. «[eorpadust» HagA30pHON AEATEIBHOCTU
MMTII pacmpocTpaHsieTcss MONHOCTBIO MM dac-
THYHO Ha Teppurtopuro 19 cyobekroB Poccuiickoit
®enepanmu — . Mocksbl, Mockockoit, benropon-
ckoit, bpsHcko, Bnagumupckoit, Boponexckoid,
Bomrorpaackoit, Kanyxckoit, Kypckoii, Jlunenkoi,
Opnogckoii, [lensenckoii, Pszanckoit, PoctoBckoi,
Caparosckoit, CmoneHckoii, TamboBckoi, TBepckoit
u Tynbckoit obnacreii.

Hanzopusie meponpustust MMTII mmanupyrorcst
WCXOJIS U3 aHAJIN32 COCTOSIHUS 3AKOHHOCTH B JIAHHOM
cepe, B TOM UYHCIIE UCIOJIb3yeTCs HHOpMALUs
CpEZICTB MaccoBoit uH(popMaru, DenepaibHOi ro-
CYIApCTBEHHOW HH(POPMAIMOHHOM cUcTeMbl «Eau-
HBIIf peeCTp KOHTPOJIBHBIX (HaJ30PHBIX) MEPOIIPHS-
THID, O0IIECTBEHHBIX 00bEIMHEHHI.

Ocoboe BHUMaHHE MPOKYPaTypoi yaensercs
BOIPOCAM CHIKEHHS 8IMUHUCTPATHBHOTO JIABJICHHUSI
Ha Ou3Hec, coOMroeHNs TPeOOBaHHIT 3aKOHOIATENb-
CTBA O KOHTPOJILHOH (HAJ[30PHOI) IeSTENBHOCTH.

B yacTHOCTH, (haKT HTHOPUPOBAHKS TPEOOBAHHMIA
3aKOHOJIATENbCTBA O TOCYIAPCTBEHHOM KOHTPOIIE
(Hamzope), B pamkax BBenéHHoro ¢ 10.03.2022 r. mo-
paropusi, yCTaHOBJIEH IPOKYPATYPOii B XOJIE TIPOBEPKU
nesirenbHocT YTAH HOTB o IO PoctpancHa-
3opa (manee — Yiparienue, YIAH). Kontponbabie
(HaJ30pHBIE) MEPOIIPUATHS B OTHOLIEHHH KOHTPOIIH-
PYEMBIX JIHLI, 00BEKTOB KOHTPOJISL, TIPELyCMOTPEHHbIE
©KErOIHbIMH TUIAHAMH, MOjUIeKar oTMeHe. OHaKo
B aKTe IUIaHOBOM BBIE3THON MPOBEPKHU, MPOBEAEHHON
Vipasnenuem B otHomeHnn AO «Ily ykasano, 4to
POBEpPKA «IIPHOCTaHABIMBAETCsD (IyHKT 11). YkazaH-
HbIE HAPYIIIEHHUS OTPa)KEHBI B MPEICTABIICHHH IIPOKY-
PpaTypbl, BHECEHHOM PyKOBOIUTENO YipasneHus. [1o
uroram e€ pacCMOTPEHHUS BBISBJICHHbIE HAPYLICHHUS
YCTpaHEHbI, BUHOBHBIE JIMIIA TIPUBIIEYEHBI K JIUCLH-
IUTMHAPHOMN OTBETCTBEHHOCTH.

B nepsom nmomyroauu 2022 roma Mexperuo-
HaJIbHOM TPAHCIIOPTHOM MPOKYpaTypoil B paMKax
Monutopuara EPKHM BeISBISANNCE MHOTOUHC-
JICHHBIE HAPYLIEHHS TPABHII €TO BEICHHS.

Tak, ycraHoBiieH GakT HECBOEBPEMEHHOTO
BHECEHHMS JIAHHBIX O Pe3yJIbTaTax IPOBEPKHU JIOJIK-
HOCTHBIM JiutioM YI'AH, B OTHOIIEHUH KOTOPOTO
HPOKYpaTypoii BO30yKAEHO A0 00 aIMUHHUCTpa-
THBHOM NPaBOHApYMIEHHH MO 4YacTH 3 cTa-
U 19.6.1 KoAIl P®. BunoBHoe nuiio npusie-
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YEHO K aAMHMHUCTPATUBHOW OTBETCTBEHHOCTHU
B BUJIE NPENYIPEKACHHS.

Ocoboe BHUMaHHE TPOKYPaTypoH yrenser-
Csl MI3YUCHHIO PE3yJIbTAaTOB KOHTPOJIBHBIX (Hal-
30PHBIX) MEPONpPUATHH, 0DOPMIICHHIO UX pe-
3yIbTATOB.

Ilox mpucTanbHEIM BHUMaHHEM MEXPETHO-
HaJIbHO! TPAHCIIOPTHOM MPOKYpaTypbl HAXOAUTCS
co0miofieHne TpaB XO3sHCTBYIOMHUX CYOBEKTOB
IIPU OKa3aHUM UM TOCYNapCTBEHHBIX yCIYT.

IIpoBepkoii, TpoBeAEHHON MEXPETUOHAIBHON
TPaHCIOPTHON HpokypaTypoil B MocKkoBCKOM
(mamee — MTO) u Oro-Bocrounom (mamee —
IOBTO) TeppuTopualbHEIX OTAETaX YIIPaBICHHS
®enepanpHOii cimyx0bI 10 Hax30py B cdhepe 3a-
IIUTHI IPaB MOTPeOUTENEH 1 OIaronoIydns 4esno-
BEKa I10 JKEJIE3HOI0POKHOMY TPAHCIIOPTY (J1ajee —
Vrpasnenue, PocriporpebHanzop Ha xKene3HoI0-
PO’KHOM TPaHCHOPTE), BHISIBICHB MHOTOUHCIICH-
HBIE HAPYIICHUS 3aKOHA.

B nepsom nonyroauu 2022 roga npoBepsioch
cobrozienne npas ydacTHuKoB B3/l npu mpero-
CTaBJICHUH UM IFOCYapCTBEHHBIX YCIIYT 110 BOIIPO-
caM TaMoxeHHoro aena. [Ipokypopckumu nposep-
KaMH yCTaHaBIMBAIUCH (AaKThl HEHAIJIEKAIIEro
nH(POPMHUPOBAHUS 3asiBUTEIEH O Jare W BpeMEeHH
TIPEIOCTABIICHUS YCIYTH, HE COOMIOACHUS TTOpsi/IKa
HAaIpaBJIeHHs OTBETOB 110 Pe3yJIbTaTaM OKa3aHHs
ycayr. imen MecTo citydan UX OKa3aHHs HeYIOll-
HOMOYEHHBIMH JIMIJAMH B IIOMELIECHUAX, KOTOPbIE
HE COOTBETCTBYIOT IIPEIbSIBIISIEMBIM TPEOOBAHUSIM.
Takue HapyleHHs BBIABISIINCE MOCKOBCKO-
Spocnasckum 1 MockoBcko-Kypckum TpaHCopT-
HBIMU IIPOKYPOPAMH.

MexperuoHanbHON TPaHCIIOPTHOM NMPOKYpa-
TypOil Ha TOCTOSSHHON OCHOBE TPOBOJUTCSI MOHU-
TOPUHT 3JIEKTPOHHBIX MH(POPMAIUOHHO-
CIIPABOYHBIX CHCTEM NMPOEKTOB U MPHHATHIX
HOPMAaTHBHBIX IIPABOBBIX aKTOB OPraHOB rOCyAap-
CTBEHHOI BacTH cyobekToB Poccuiickoit Dene-
paLyH, pETYIUPYIOIIUX BOIPOCHI OCYLIECTBICHHS
IpeANPUHUMATEIbCKON, HHBECTULIMOHHON ed-
TENBHOCTH, TOCYAaPCTBEHHOTO KOHTPOIIS (Ha130-
pa) 1 MYHHIIMIATBHOTO KOHTPOJLS.

B nepsoM nonyroauu 2022 roga anmapatom
IPOKYpaTypsl U TPAHCIOPTHBIMH MPOKYpOpaMu
(Ha TpaBax pallOHHBIX) B XOJ€ U3YUCHHUS MPABO-
BBIX aKTOB OPraHOB MECTHOIO CaMOYIpPaBICHUS
BBISIBIISUIUCH TIOJIOKEHUS, YIIEMIISIOMME paBa
CyOBEKTOB IIPEIPUHAMATEIBCKOH AEITENPHOCTH.

Hampuwmep, bpsiHCKOM TpaHCIIOPTHOH MPOKY-
paTypoii B mpaBuiiax 61aroyCTpoicTBa TeppUTO-
puii cenbcKuX ToceneHui bpsHckoi obmactu
YCTaHOBJIEHBI (haKThl BO3JIOKEHUS IPEICTABHU-
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TEJIbHBIMU OPraHaMU MECTHOTO CaMOYTIPABIIECHHS
Ha JKEJIe3HOI0POKHBIE IPEATIPUATHS 00sI3aHHOCTH
1o yOopKe W COAEP)KAHHUIO JKEIE3HOLOPOKHBIX
HNyTell B IOJIOCE OTBOJA JKEIE3HOU JOPOTH, UTO
HpOTHBOPEUHT TpeboBanmsaM crareit 87, 90 3e-
MelnbHOro kojekca Poccuiickoit denepauui.
Pabora MoCKOBCKOH MeEXpernoHaiabHOM
TPaHCIOPTHOH MPOKYpPaTyphl M0 YKPEIUIEHUIO
3aKOHHOCTH B C(hepe 3alUTHI IIPaB IOPHINIECKUX
JUI ¥ WHIUBUAYAJIbHBIX IpEATpUHUMATENCH
B COBPEMEHHBIX yCIIOBHSX, KOTZIa OeCTIpere/ieHT-
HOE CAHKI[MOHHOE JaBICHUE CO CTOPOHBI HEAPY-
JKECTBEHHBIX TOCYAapCTB CO3AAET MPENATCTBUSA
HOpMaJIbHOMY Pa3BHUTHIO OM3HEca B cepe TpaHc-
HOpTa, HyXAaeTCs, KaK HUKOTNA, B CUCTEMHOM
OCMBICIICHHY U HAyYHOM COIPOBOX/ECHUH.

AKTyaJIbHbI€ ACHEKThI Y4aCTHSA
MocKoBCKOii MeKperHoHAIbLHOI
TPAHCIOPTHOM MPOKYPaTypbl

B OpMHPOBAHNH NPABOBOM KYJIbTYPbI
OyayIIuX CHenHaInCTOB HA TPAHCHOpPTE

Bonpocsr hopMupoBanys IpaBoOBOH KyJIBTYpPEI
TPaJULIMOHHO MMENH CYLUIECTBEHHOE 3HAauCHHE
JUIS TIOATOTOBKHM OyAyIIMX CIICIHANNCTOB Ha
TpaHcmopre [25, c. 249; 26, c. 262-263],

B cBsI3u ¢ 3TUM B3auMOJENCTBUE MPENOJaBa-
teneir FOpuanueckoro uHctutyTa Poccuiickoro
YHUBEPCHTETA TPaHCTIOpTa ¢ paboTHHKaMu Moc-
KOBCKOW MEXPETHOHATIbHON TPAHCIOPTHON Mpo-
KypaTypsl HE TOJIBKO 000CHOBaHO, HO M HEOOXO-
JMMO 1715 pOPMUPOBAHUSA Y OyIyIIMX CTICIHAIIN-
CTOB-TPAHCIOPTHUKOB YBAKEHHS K IIPaBY, YMEHUS
aJIeKBAaTHO TOJIKOBAaTh IIPABOBBIE HOPMBI U ITpUMeE-
HATHh UX B AESATEIBHOCTHU IO MPEACTOSIEMY
JOIDKHOCTHOMY IPEIHA3HAYEHUIO.

CroxuBieecss CHCTEMHOE B3aNMOJIEHCTBHE
paboTHHKOB MOCKOBCKOW MEXpErHoHaIbHOM
TPaHCHOPTHON HPOKYpaTypsl U Mpodeccopcko-
npenojasarenbckoro cocrasa PYT, momyuuno
HOBBII UMITYJIbC B IIEPUOA MOATOTOBKH U IPa3i-
HoBaHus 300-netus Poccuiickoil mpokypaTypsl.
Beutn opranu30BaHbl €XEMECSUHBIN CTyIAEeHYE-
ckuil nexkropuil «300 1neT Ha cTpaxe 3aKOHa»,
KOHKYpPC CTyAeHYecKuX npoektoB «Poccuiickas
npokyparypa: 300 e Ha CTpaxke 3aKOHa», UTOTH
KOTOporo ObUIH ToABeNeHEI 16 MapTa 2022 roma
Ha Bcepoccuiickoil HayqHO-IPaKTUYECKON KOH-
(epenunn «Poccuiickas npokyparypa: HCTOpHS,
COBPEMEHHOCTb 1 EPCIEKTUBBI PA3BUTHU.

B Hacrosiee BpeMs, korga Kypc Ha HHHOBA-
NUOHHYIO MOJUTHUKY TPAHCIOPTHOH OTpaciu
Hpefonpeaean HOBbIE TOAXOABl K IMOATOTOBKE
HpoQeccCHOHaIbHBIX KaJpOB ISl TPAHCTIOPTHBIX
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OpraHu3aluii, o 4éM cBueTenseTByeT KoHmenmus
HOJTOTOBKH KaJpOB JUISi TPAHCIIOPTHOTO KOMII-
nexca 10 2035 rona, poib TPaHCIOPTHOM MPOKY-
parypbl B MPaBOBOM BOCHUTAHHH MOJIOAEKH
U CcTyAeHTOB Poccuiickoro yHUBepcUTETa TPaHC-
HOPTa MOCTOSTHHO BO3PACTAET U OCYIIECTBISIETCS
0 Pa3JINYHBIM HANPABICHHSM.

Tak, 20 anpens 2022 roga Ha TUCKYCCHOHHOM
wiomaake Opuanueckoro uncturyra PYT co-
crosutack Beepoccuiickas HayduHO-nIpakTHYECKast
KoH(pepeHuus «Pojb HHCTHTYTOB I'paXJaHCKOTO
obuiecTBa B cucteMe odecneueHus 0e30MacHOCTH
Ha TPaHCIIOPTE», OpPraHu3aTopaMu KOTOPOH BbI-
crynuin Poccuiickuil yHUBEpPCUTET TpaHCHOpPTa
(xadenpa «TpancnoprHoe npaBo» IOpummyecko-
r0 MHCTHUTYTa), MOCKOBCKasl MEKpErHOHAIbHAS
TpPaHCIIOPTHAs TPOKyparypa 1 MexxpernoHanbHast
obmecTBeHHas opranuzanus «HanuoHambHbINH
KOMHTET 00IIECTBEHHOTO KOHTPOJISD).

B pamkax Henmenu nayku PYT (2022 roxa)
IOpunnueckum nHcTHTYTOM Poccuiickoro yHH-
BEpPCUTETA TPAHCIIOPTA COBMECTHO ¢ MOCKOBCKOM
MEXpErHOHAJIbHOM TPaHCIIOPTHOM MPOKYpaTypoit
HPOBEAEH LIMKJI MEPOTIPUSTHIA, HAITPaBJICHHBIX Ha
peanu3aluio nojoxeHus: TpaHCcIopTHOI cTpaTte-
run Poccutickoit @eneparyu 1o 2030 rozaa ¢ mpo-
rHO30M Ha nepuof a0 2035 roma, mpexycmaTpu-
BAIOIEH B KaUeCTBE Ba)KHEHMIIIETO YCIOBHS pa3Bu-
THS TPAHCIIOPTHOH cucTeMbl Poccun BHenpeHue
UHHOBAIIMOHHBIX TEXHOJIOTUH M COBEPIICHCTBO-
BaHHE CUCTEMBI OJITOTOBKH KaIpOB, HHTETPAIIHIO
HayKkH, o0pa3oBaHus 1 OM3HEca.

[TpoBeneHbl KOHKYPCHI Hay4yHO-HCCIE0-
BaTeJLCKUX MPOEKTOB CTY/ICHTOB M aCIUPAHTOB
Ha TeMbl: «[IpoOnembl paBoBoro odecnedeHus
peanu3alyy oTpacieBoil TpPaHCIIOPTHOI MONUTH-
KH B YCJIOBUSIX COBPEMEHHBIX BBI30BOB H yTPO3»,
«[IpoGnemsl mpaBoBOro obecHeYeHNs IKOIOTH-
Yyeckoi 0e30MmacHOCTH Ha TpaHcmopre». B koH-
Kypcax npuHsuM yuactue 6onee 120 cTyneHTOB
U acriupanToB. [1o uToram o0CyXaeHUS 0TOOpa-
HO ISl OMyONMKOBAaHUSI B COOPHHKE HayYHBIX
crareil «[IpaBoBoe oOecreueHne TpaHCIOPTHOM
HOJIUTHKU 1 0€30M1aCHOCTH Ha TPAHCIIOPTE: OTIBIT,
mpo0IeMbl U TIEPCIEKTHBE ® Gonee TpuaLaTH

© IIpaBoBoe OOecreueHne TPAHCIIOPTHON TOJIMTHKH U 6e3-
OMACHOCTH Ha TPAHCIIOPTE: OIBIT, TPOOIEMBI H IEPCIIEKTH-
Bbl / COOpHHK Hay4YHBIX TPYJOB MO pe3yJbTaTaM Hay4YHBIX
MEpOIPUSATHI, OpraHU30BaHHbIX Kadenpoi « TpaHcopTHOe
NIPaBO» B paMKaXx ITOATOTOBKHY U MPOBEJCHHS HEIEIN HAYKH
B FOpuanueckom uncturyre PYT (MUUNT). — M.: KHoPyc,
2022. — 344 c. ISBN 9785466017908. [OneKkTpoHHbI pe-
cypc]: https://www.litres.ru/aleksandr-igorevich/pravovoe-
obespechenie-transportnoy-politiki-68005310/. doctyn
05.10.2022.
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cTaTedf, OTpaKaIOIUX Pe3yIbTaThl HCCIeI0Ba-
TEJIbCKUX MPOEKTOB, KOTOPHIE B HacToslIee
BpeMs yKe pa3MeI[eHBl B HayKOMEeTpHUUeCKOH
0aze PUHII. LlepemMoHust HarpaxacHus mooeIu-
Tenel, B YUCIe KOTOPBIX OKa3aJUCh HE TONBKO
crygeHtel PYT, HO U mpeacTaBuTeny opuauye-
ckux (akyapTeToB VIHCTHTYTA 3aKOHOJATENBCTBA
U CPaBHUTEIBHOTO NpaBoBeneHus npu [Ipasu-
tenbeTBe Poccuiickoit @enepanun; PuHAHCOBOTO
yHuBepcutera npu IIpasutensctse Poccuiickoit
®enepanuu; MexayHapoJHOTO HOPUAUYECKOTO
HHCTUTYTA, a TaKXkKe beropycckoro rocyapcTBeH-
HOTO YHHMBEpPCHUTETa, ObliIa OpraHM30BaHa B paM-
Kax npoBeneHus MexBeJOMCTBEHHOTO Hay4HO-
MpakTU4Yeckoro ceMuHapa «O HampaBIEHHIX
B3aMMOJECHCTBUSI MOCKOBCKOW MeXpEerHoHamlb-
HOM TpaHCIOPTHOH MpoKyparyps! u Poccuiicko-
IO YHUBEPCUTETA TPAHCTIOPTa», COCTOSBIIETOCS
28 centsiopst 2022 roza. Ha ToM e MeponpusTuu
cocrosnoch nognucanue CorameHus o COTpya-
HUYECTBE MEXITY MOCKOBCKOH MEXpEernoHaib-
HOW TpaHCHOPTHOIl mpokyparypoit u Poccuii-
CKUM YHUBEPCUTETOM TPAHCIIOPTA, B IEPEMOHUU
KOTOPOTO TPHUHAIHN ydacTHe MOCKOBCKHH MeX-
pEeTHOHANBHBINH TPAaHCHOPTHBIH HPOKYypOP
K. H. Bykpees u pexrop Poccuiickoro yausep-
cutera TpaHcmopra A. A. Knumos.

He nomie:xxut coOMHEHHIO, YTO NPOBEAEHHbIE
MepornpusTHs OyayT cocoOCTBOBAaTH (pOPMHUPO-
BaHHIO NPaBO3HAYNMBIX KOMIIETEHIHH y OyIy X
CIEIMANNCTOB Ha TPaHCIOpPTE, IEATENbHOCTh
KOTODBIX OyZIeT CBsi3aHa ¢ IPUMEHEHHEM MHOTO-
YUCJIEHHBIX, MOA49ac MPOTUBOPEUYUBHIX HOPM
paBa B YCJIOBUAX CIOKHON M JTUHAMHYHO MEHSIO-
IIecst 00CTaHOBKH, XapaKTepHOH st GpyHKIHO-
HHUPOBaHUS TPaHCIIOPTHOH cucteMsl Poccun.
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paspabomyuk nnaxa (O3/IPO, asmop opueuHaribHb X HOBAMOPCKUX
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mue 2udpo3Hep2emuKU U umeiom A0 CUX NOP NPakmMU4EeCKoe 3Hade-
Hue, cosdamenb [JHenpol OCa. Aneapckull kackad '3C npoekmupo-
8arics moxe no paspabomkam u npednoxeHusm Meara agpurnosu-
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608b10 U y8axeHUEM y cmydeHmos.
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MEPBbLIE LLATH...

WBan ['aBpuioBHY AJEKCAaHIIPOB POTUICS
B Mockse 20 aBrycra 1875 roma. Maprapura
BacunseBna (ypoxnénnas bensiea), mama Oyrry-
mero y4éHoro, neia B xope bombioro tearpa.
B Typenkyio KaMIaHHIO OTIPaBHIIACH BCIET 3a
CBOHMM MY’KEM — BOCHHBIM (penpatmepom ["aBpu-
niom MiBaHOBHYEM AJleKCcaHIPOBBIM — JOOPOBOIB-
HO Ha QpoHT cecTpoit mmmocepaus. Ilocae
OKOHYaHMsI pyCCKO-TYpELKOM BOMHBI Maprapura
BacuibeBHa Tak 1 HE BEpHYIAch B Tearp, a Ipo-
JIOJDKHUIa cIyk0y mezncectpoii B llepemeTneB-
CKOll OoNpHMIIE, Te B JTOJDKHOCTH (enpamepa
¥ YUIEHHKa arTeKaps padoTai e€ Myx.

Korma chlHYy MCIIONHWIOCH JECATH JIET, €T0
ompenenuian B MOCKOBCKOE PEeaibHOE YUIMIINIIE.
CeMbs AJIeKCaHIIPOBBIX He ObLTa 00€CIICYCHHOMH,
TI03TOMY FOHOMY PEAJTUCTY MTPUXOIHUIIOCH 1aBaATh
YPOKH, BHOCSI «CBOW JTMYHBIN BKIIaI» B OOIIYIO
KOIIMJIKY CEMBH.

W3 Bcex mpeaMETOB, KOTOPBIE BXOJIHIIH B TIPO-
rpammy oOydenus, 0ompIie Bcero Banto naTepe-
COBAJIM MaT€MaTHKa 1 Teorpadus.

«Tonvko 08a npedmema, — IACAII OH BITOCIIC-
creun (B 1903 roxmy), — npusnexanu mems: 3mo
mMamemamuxa u zeozpagpus, 6 ocobenHocmu
eeozpaghus, u Ha Mo OvLIU 0CcOOble NpuMemsl.
Hayxy smy npenoodasan Anuun—nuunocms ouetsb
BbICOKASL NO CBO0EMY GHYMPEHHEM) COOEPHCAHUIO.
Ypoxu e2o Ovinu srcusvim o3nakomnenuem ¢ mu-
POM; NPUHOCUTUCL PACMEHUS, KAMHU, KAPMUHbI,
npubopel, Kapmei. A e20 peusb npocmas u CUlbHAA
1100608b10 K Oeny ouaposvigana meHs. OH 9mozo
He 3HAL 00 CAMOLL CMEPMU, HO 51 e20 NPAMO 00U,
Uy MeHs1 00 CUx nop IUYHOCMb Anuuna ne usana-
ounack u3 paoa Jyyuux aooet, Komopble Ko2od-
AUOO BCMPEUANUCH MHE 8 HCUZHIL.

Ecnu x amomy npubasums e2o 2nybokoe no-
HUMaHue Oemetl U CNPagedIusoe 00 wWenemuib-
HOCMU K HUM OMHOWleHUe, MO 51 OYMAIO... ACHA
cmanem ama ceemnas auyHocmy nedazozd. Ou
ymep (om 8ocnanenus 1€2KUXx), Koeoa s ObLl yice
8 Wecmom Kaacce, u sl pblodi KaK pebénoxk Ha
naHuxuoe no Hemy, mo4Ho mepsi camoe OaUKoe
1 00po2oe, Umo MeHs CéA3b18aN0 ¢ yuunuuem» [1,
c. 10].

B cBomx mmcemax, narupoBaHHBIX 1903 ro-
noM, MBan ["aBprioBid cooOriain MHOTO 15000~
MBITHBIX (PaKTOB 00 0OCTaHOBKE B peajbHBIX
yuammmmax 80-x rogoB XIX Beka.

«Hmobwl svisichums ammocgepy yuunuwya,
OCIMAHOBNIOCH eWé HA HECKONbKUX Iuyax... Hauny
¢ oupexmopa. 38anu e2o Anexcanop Anexcanopo-
suu Kpusonocos. Ilpedcmagey cebe niomuozo,

KOPEHACMOo20 CMapukd, HO He MOJICIMO20, C HCU-
BHIMU YNPAMBIMU YEPHBIMU 21A3AMU, 8Ce20d
cepbé3noeo, ¢ 2060pom na «oy. Ilepsoe eneuam-
JleHue OblI0 0aNeKo He 8 e20 NOAb3Y — CIMpaul-
Hblll popmanuzm cpazy bpocanca 6 2nasa, 20e
Obl OH HU ObLL, NPUHUMATL U OPOBA 05 YUULU-
wa, ocmMampuean iy 2aicmyKu Y4eHuKo8 uiu
NOBECMBOBANL YUEHUKAM NEPBO20 KIACCA KAKYIO-
HUOYOb apugmemuyeckyro npemyopocms. B3bi-
CKaHusl 6ce20a HANARANUCh HA HAC, 0adce 3d Ny-
CMAKU: 30 OMOPBAHHBIU PEeMeHb Y paHya, 3a
omcymcmeue nyeosuy u m.o. Ho ¢ meuenuem
BPEMEHU CIAIU 6CNABIBAMb U OpY2ue CHIOPOHDL.
Oxaszvleanocsy, 4mo Oupekmop 6Cmaém 8 5 uacos
ympa, ocmampusaem éce capau, Kidccul, 34l
nposepsiem 8cro0y memnepamypy 8030yxa, oeli-
cmeue eHMuIAYUU, HA YPOK AGTAEMCS, He Onas-
0blBASL HU HA OOHY MUHYMY, U He OePICUM YYeHU-
K08 bonee HA3HAUEHHO20 6PEeMEHU... H nomHIO
00UH CTIYUAll 8 0COOEHHOCU NPUMEYAINETbHBIIL
coin Kpusornocosa 3acmpenunca kaxk pas 6 mo
8pemsl, K020a OH YUMA 8 NEPEOM Kacce apugh-
MemuKy, cKazamov emy o0 3mom npubescan
8 KIACC 0OUH YUUmens, YCabluas ugecmue, Ou-
PEKMOp CMpawHo nobLeOHeN, KaK-mo OCYHYICH
€pazy u npo2osopui: «A Konuy ypox u npuoyy.
Om amoii ¢hpasvl npsIMo Ha 6cex CMONOHIK HAWEN,
a OH OKOHYUA YPOK U Obicmpo ywén. Coinymep...»
[1,c. I1].

INomyanTts 00pa30BaHKE B PEATEHOM yUHIIUIIE
JUTE MHOTHX OBIIO TIpe/ielioM MeuTaHuid. B miraz-
KX KJIaccax yuminina y AJICKCaHAPOBa IPOSBH-
JIUCHh CKIIOHHOCTH K PHCOBAHMIO U PYYHOMY
Tpyny. C romamMu 3To IPEBPATHIIOCH B HACTOSIIIEE
MacTepcTBO. Byyun y)xe 4enoBEKOM CEMENHBIM,

®  Mwup TpaHcnopTa. 2022. T. 20. Ne 6 (103). C. 94102

['puropseB H. [1. UBaH [aBpunoBuy AnekcaHgpoB. CTpaHULbI XKU3HU U [OCTUXEHUN




MBan ['aBpuioBrY Aemnan qeKOpauy AJ1s JOMAII-
HHX CIIEKTaKJIeH, JIIOOWII pUCOBaTh KapaHJallioM
unu akeapenbto. MHoro ser MBan ['aBpunoBuy
3aHUMaJICS JIIOOUTENbCKOM (oTorpadueii u, mo
CJIOBaM OUYEBM/IIIEB, J€JIaJl 3TO MPEKPACHO.

A opHax b1, padotas B 1906 roxy B . Iarnke,
B cBOOOIHOE BpeMsi AJIEKCAHAPOB MPoQeccHo-
HaJIbHO PacYMCTW 0e3 IMOCTOPOHHEH MMOMOLIN
0OoJIBLIION 3aITyIIEHHBIH a1, TOAPUB EMY HOBYIO
»13Hb. CITyCTS HECKOJIBKO JIET, Oy/Iy4H YKe B paH-
re nmpodeccopa B [lerepOypre, an ['aBpusiosuy
MOCTPOMII MOJIEITH JIByX M3BECTHBIX IETepOypr-
CKHMX MOCTOB, OJIMH M3 KOTOPBIX ObLT Pa3BOAHBIM.
Mopnesu ObUTH ClieaHbl U3 pa3HbIX IOPOJ JepeBa
1 BOCHIPOU3BOIMIIM MOCTBI C YIIUBHUTEIBHOM TOY-
HOCTBIO.

ITo npusHanuto camoro Meana I'aBpuioBuya
9TH «MaJIO3HAUUTEIIbHbIC YBICUCHHUS» UIPaH
BKHYIO POJIb B €ro *u3HU. B nercrse croco6-
CTBOBAJIM Pa3BUTHIO TPYJOBBIX HaBBIKOB M H30-
OperarenpHocTH. [T03/1HEE IPEBPATHIINCH B UJle-
AJIbHBINA OT/IBIX.

B 1894 rony MBan I'aBpunoBud 3aBepuui
CBOE 00y4YeHHE B peallbHOM YUMIIHIIE U TOCTY-
nuia B MOCKOBCKOE TEXHHUECKOE YUHIIHILE
(uptne MBTY umenu H. 3. Baymana). 1o
yueOHoe 3aBe/ieHre ObLIO Toraa tyuinm B Poc-
CHH ¥ MUpE...

MOCKOBCKOE TEXHHYECKOE YUHIIHIIE TOTOBH-
JIO BHICOKOOOpa30BaHHBIX HHIKEHEPOB-
CIIEIMAIMCTOB C IIMPOKUM Hay4YHO-TEXHHYECKHM
Kpyro3opoMm. B Te royiel Tam 4nTa JIEKINK BENH-
kuit Hukonait Eroposuu JXKyxoBckuit, aBrop 3a-
MeyaTeJbHbIX PaboT 110 TEOPETHYECKOI MEXaH!-
Ke, THJIPaBIUKE M adpOJUHAMUKE, KOTOPBIU
CIPaBEIUIMBO CUMTAII, YTO «YHCTOW», aOCTPaKT-
HOI1 HayKH, OTOPBAHHOM OT IIPAaKTUKH, HET U ObITh
He Moxer [1, c. 15]. YKykoBckuii crain mist Oyy-
IIEro aKajeMHKa HJIeaioM HH)XEHEpa BBICIIEro
THIIA C TPOMaJIHBIM HayYHO-TEXHUUECKUM JIHaria-
30HOM.

Taroke B yuunuine yutai jJekiuuu EBrenuii
ITaroH, B TO BpeMs e1ié COBCEM MOJIOION podec-
cop. Co Bpemenem Anekcanaposa u Ilarona
CBSDKET JPY>K0a, U OHH IOCTPOST BMECTE HE OJIH
MocT. Ha TpetbeM kypce MBan I'aBpunoBug
YBJIEKCSI MOCTOCTpOEHHEM. B 3BecTHOM merep-
OyprckoM sxypHajie «3014unii», KOTOpBIi peryisip-
HO YMTall AJIEKCaH/IPOB, IMyOIMKOBAJINCH OITHCA-
HUsI Hau0oJiee WHTEPECHBIX MPOEKTOB MOCTOB
W CTaThU I10 BOIPOCaM MOCTOCTPOEHHSI, MILTIO-
CTPUPOBaHHbIE YepTeKaMHu, (pOTOCHUMKaMU
u pucyHkamu. Kpynueinmit pycckuii HHXeHep-
moctoBuk I'. I'. KprBomiens omy6nnkoBa B xyp-
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HaJle CTaThlO C TPU3BIBOM IOJHSATH OTEYECTBEH-
HOE MOCTOCTPOEHHME Ha YPOBEHb IMOAIUHHOIO
HCKYCCTBa, 00bEIHSIOLIET0 CJIOKHBIE HH)KEHEP-
HBIE COOPY’KEHHMSI ¥ KOHCTPYKLIMH C ApXUTEKTYPOH
[2, c. 1]. ImeHHO 3TH HMaen ObUIM BOILIOLICHBI
B npoekte bopoauHckoro mocta B Mockse, pea-
CTaBJICHHOTO TPYIIONH B COCTaBe MHIKEHEPOB
I'. . Kpusomenna, U. I'. Anexcanmposa u apxu-
tektopoB B. A. TTokposckoro, E. 1. Koncranrtu-
HOBUYA Ha KOHKYPC, OOBSIBICHHBII B CBSI3H CO
cronerneM boponunckoro cpaxenus. [Ipoekr,
y4acTBOBABIIMI B KOHKYypCE MOJ JE€BU30M
«MoCKBe — MOCKBUYMY, 110 CJIOBaM apXUTEKTOPa
I1. B. lllyceBa «...noouépxusan HayuoHa bHbIU
Xapaxkmep NAMSAMHUKA, 803POANCOAs 8 hopmax
PYCCKOU KAMEHHOU apXumekmypbl mpaouyuu
cnasHvix cmpoumenei bonvuwozo kamennozo
Mmocmay [3].

IToatomy B 1898 roy cTyneHT AsnekcanapoB
peLIny MepeBecTUCh B HEJJaBHO 00pa30BaHHOE
MocKOBCKOE MHXEHEpHOE yuuiiuiie (MHOTO
noznnee PYT (MUNT)), kotopoe B Te rofpl jaxe
HE UMEJIO CBOETO 3aHHs M BPEMEHHO pacIoia-
rajioch Ha TBEpCKOH, B JIOME, B3ATOM B apeHILY.

VYuunuie BO3IVIaBUI OJJUH U3 €T0 OCHOBaTe-
Jiel, U3BECTHBIN PYCCKUI UHKEHEP-ITyTeell IPo-
¢eccop ®. E. Makcumenko. Kypc o0y4enus Obut
paccyMTaH Ha ISITh JIET: TPU T'0/1a TEOPETUIECKUX
3aHATHI M JIBYXJIETHSIS NIPAKTHKa Ha JKEJIe3HOU
nopore. [Tocne ycrenHoro npoxoxaeHus npax-
TUKH CTYJICHT JOITyCKaJICs K 3aIIUTe TUTUIOMHOTO
MIPOEKTA.

B MoCKOBCKOM HHXEHEPHOM YUIITHILE AJeK-
CaHJIPOB 3aHMUMAJICSI TI0JI PYKOBOJICTBOM BBIJIAI0-
HIMXcsl YUEHBIX M MH)KEHEPOB TOro BpemeHu. Kype
BBICIIEH MaTeMaTHKW 4uTan npodeccop
b. K. Mnon3ueBckuii, Kypchbl XUMUH U CTPOUTENb-
HBIX MarepuaiioB — nmpodeccop U. A. Kabnykos.
DU3HUKY 1 ANIEKTPOTEXHUKY TIPEo/IaBajl HHKEHED
A. A. DiixeHBaJIbJl, TEOPETHYECKYIO MEXaHH-
Ky — npogeccop C. A. Yamsirus. Kype mpopor
YHTAJl U3BECTHBII CTPOUTENb — BOSHHBIN HHKE-
uep U. U. Pepbepr. [Tpodeccop ®. E. Makcumen-
KO MpeNo/iaBaJl THIPaBIIHKY.

Bce npenonasarenu crielualibHbIX HHKEHEP-
HBIX AUCLUIUIAH OBUTH KPYITHBIMU IIPAKTHYECKH-
MU HHXeHepaMH. Takoe COBMEIeHHUE ITe1aroru-
YECKOM M MH)KEHEPHOM MPaKTHUK SIBIISUIOCH Mpe-
KpacHbIM IPHUMEPOM JUIsi CTYAECHTOB. Byaymm
WHXKEHepaM Mpesiaraics B3I Ha Ieiaroruye-
CKYI0 pa0oTy, KaKk Ha JONT CIIELHAINCTa. JTOT
B3IVISL Ha TIPETo/iaBaHKe COXPaHMICS Uy AJek-
canzposa. B 1901 roxy MBau ["aBpuiioBry OKoH-
YHJI TEOPETHYECKUH Kypc MHXeHepHOro y4mnIu-
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ma. [IpakTUKy NpoXoauia Ha CTPOUTENbCTBE
OpenOyprcko-TalkeHTCKO# JKeIe3HO# T0porHy,
TJie IPOEKTHPOBAI ITyTeBbIE COOPYKEHHS: MOCTHI,
BUAJyKH, BOIOCHaO)KeHNE. 3aTeM OH Mepenién Ha
JOJDKHOCTB «Ha4albHUKA CTPOUTENBHOI TUCTaH-
LUI» ¥ PYKOBOAWI TOCTPOMKON CIIPOEKTUPOBaH-
HBIX UM COOPY’KEHHH.

Bo Bpems npaxtuku MBaH AnexcaHapos
€CTECTBEHHO CTOJIKHYIICS C BOIIPOCAMH OPOILICHUS
1 BOJOCHAOKEHHS1, BAKHOCTH KOTOPBIX 11 Cpen-
Hel A3uH CI0XKHO epeoLieHuTh. Bunumo, nmen-
HO TOTJIa OH CephE3HO YBIEKCA «BOIHBIMH IIPO-
Oiemamuy». MIMeHHO TOrna Hayasucs myTh AJiek-
CaH/poBa B MHUp OOJIBLION T'MIIPOIHEPIeTUKU
U TUIPOTEXHUKH.

B 1903 roay mociie OKOHYaHUS MPAaKTUKH
WBan ['aBpunoBuy BepHyscs B MOCKBY, IpeicTa-
BUWJI IOJJPOOHBIH OTYET O BHITIOJIHEHHBIX pa0oTax,
3aIIUTHI JUIUIOM M OBbUT yTBEP)KAEH B 3BAHUH
HH)XEHepa-CTPOUTEIISI U CHOBA yexall B CpeiHIo
A3HI0 CTPOUTH HOBBIN ydacTok OpeHOyprcko-
TamkeHTCKOI moporu Ha cTaHuuu TypkecTaH
[4-6].

MOCKBA, NMATOH, MOCTbI...

UYepes rog MBan ['aBpuiioBuY CHOBA BEPHYJICS
B Mocksy u nof pyxoBoactBoM Esrenus ITarona
CTaJI IIPOEKTUPOBATH OOJIbILIIE MOCTHL. B Taneme
¢ I[laroHOM OBLIHM pa3zpaboTaHbl HEKOTOPHIE BOII-
pPOCBI CTPOUTENBHONH TEXHHUKH, B YaCTHOCTH,
pacu€r AOMONHUTENbHBIX HANPSDKEHHI B 3aBUCH-
MOCTH OT KECTKOCTH KJIEMAHBIX Y3JI0B MOCTOBBIX
bepm.

B 1906 rony B. cBsi3u ¢ ronoaoM B TamMO0B-
CKOW TryOepHUY OBbLIM OpraHW30BaHbl MAacCOBBIC
00IIeCTBEHHBIE Pa0OThI, Ky/la U MOJIYy4YHs CBOE
HOBO€ HasHaueHHe AnexcaHnpos. lBan ['aBpu-
JIOBHY JIOJKEH ObUT PYKOBOJIUTH B YE€3IHOM IrOpO-
ne Ilarke Bcemu 3THME paboTamu. 3a roj1 Ha AToM
JOJDKHOCTU OH CIIPOEKTHUPOBAJ M TIOCTPOMIT He-
CKOJILKO MOCTOB M IUIOTHH, a Takxe Ooiee 100
MEJIKMX WHXEHEPHBIX COOPYKEHHUH.

M3 Hlanka Anexkcanapos nepeexan B CaHKT-
[eTepOypr u HOCTYIWII B TEXHUYECKYIO KOHTO-
py I b. Kpacuna Ha QOIKHOCTBH CTapuIeTo
WH)KEHepa, I7ie POEKTHPOBAJ CTPOIHIA U MO-
cThl 1151 iuHuU Cumoupck—Y da, sxenre300eToH-
Hble TpyObI it CpenHe-AMYpPCKOH Kelle3HOH
JIOPOTH M ILUTI030BBIE BOPOTa JUIsl 3aragHou
JIBUHBI.

B 1909 rony AsiekcanapoB ObLI IPUIIAMIEH
[eTepOyprckuM MeTasIMYeCKUM 3aBOJIOM LIS
MpoeKTUpoBaHusl DUHISTHICKOTO MOCTa uepe3
Heny. [lo okoHYaHHMH NPOEKTa OH PYKOBOJHII
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ocTpoiikoi 3Toro Mmocra. OnHOBpeMeHHO [BaH
l'aBpunoBuY COBMECTHO ¢ mpodeccopom
I'. I. KpuBomenHsIM co31ai IPOEKTHl MOCTOB:
yepe3 Bonry y r. Crapuis! mponérom B 75 caxe-
Held (160 MeTpoB) 1 KOHKYpCHBIN poekT bopo-
JmHCKOro mocta B Mockae [1, c. 17-19].

WPPUrALIUA B CPEOHEN A3UK

B 1912 rony VBan ['aBpusioBud ObL1 npuriia-
€H Ha padboTty B OTesn 3eMeNbHbIX yITy4IeHHH
MunucrepceTsa 3emnefenust. OH OXOTHO IPUHSI
3TO NPEAJIOKEHHE, TaK KaK JaBHO PEIIUI ITOCBSI-
TUTB ce0sl IpoOIeMaM rHIPOTEXHUKH U IJIABHBIM
00pa3oM HCIOJIB30BAHUIO «OEJIOro yIisy, T.e.
THAPOIHEPTETUKH.

OpnHako B TeueHHe rofa AJeKCaHpOB 3aHHU-
MaJics He THAPOTEXHUKOM U THIPOIHEPTETHKOM,
a IIPOEKTUPOBAJI JKeIe300€TOHHBIE MOCTBI Uepe3
HppUTralioHHbIe KaHaJb! B [onoanoii ctenu Typ-
kecraHa. [IprMepHO B 9TO 3xe BpeMsi OH BBITIOJIHIIT
ACKU3HBIN TPOEKT THIIOBOH I'MIPOAIEKTPHYECKON
CTaHLIMK, IpeJHA3HAYaeMOH JUIsl COOPYKEHHUs Ha
repernagax UpPpUraluoHHbIX KaHAJIOB.

Ha cnenyrommit ron ViBan I'aBpuoBud Obu1
Ha3HaueH PyKOBOIUTEIIEM N3bICKATEILCKUX padoT
B Oacceitne ColpapbH, r1e JOJDKHBI ObUIN I10-
CTPOUTH BOJIOXPAHMJIUILA B BEPXOBBIX PEKU
C LIEJTbI0 UPPUTALIUH.

HasHayeHue MOJI0I0T0 TaJaHTIMBOIO HHKE-
Hepa MHOTHM T0Ka3aJ0Ch CTpaHHBIM. bbl1o He-
TIOHSITHO, 3a4€M IOHAI00MI0Ch MUHHUCTEPCTBY
3eMJIe/IeNIHs HalPaBILATh ONAPEHHOTO IIeTepOypr-
CKOTO MH)KEHepa B CaMylo IIyIIb UMIIEpUH, Ha
Janékyro pexy CoIpaapblo.

Ilepen Ilepoit MupoBo#i BOHHON pe3ko mo-
BBICWJICS MHTEPEC MPAaBUTEIbCTBA U YACTHOTO
KaluTana K IpodieMaM OpOILIEHHS IUI0I0POIHBIX
3emenb Cpennert Asuu. ppuranus Typkectana
CTaHOBHJIACH BAYKHEHIIINM YCIIOBHEM IS yCHUIIe-
HUSI IeTEILHOCTH 110 OCBOGHHUIO ATOTO Kpasi.
Tonbko OpOCHB MECTHBIE 3eMJIM, MOYKHO OBLIO
HIEpPECENIUTh TyAa PYCCKUX MTOCEJIECHIEB, KOTOPbIE
JIOJDKHBI OBUIM CTaTh ONMOPOW M 3alUTHUKAMH
MHTEpPECOB caMmoyiepkaBus B TypkecraHe.

PaGoras B Gacceiine Cripnapbu, MBan 'aBpu-
JIOBUY BIIEpPBBIE BBICTYINAET KAK MCCIIENOBATENb
W MppUTatop. DTO CTajlo «IPEIABEPHEM» K €ro
3HAMEHHUTBIM MPOEKTaM KPYHMHEHIINX THAPO”
JIEKTPOCTaHIMH (B TOM uncie u B CpefHelt A3un).
WBan ['aBpunoBuY yxe Toraa mpeackasblBaeT
OIPOMHO€ 3Ha4YEHHE CPEJHEA3HaTCKUX PeK Kak
MOIIIHOTO MCTOYHMKA JUIsl TIOJy4eHHUs JemEBOr
MEKTPUYECKOil 3Hepruu. BeInBuHYTHIE AJeKcaH-
JIPOBBIM HJIEW O COUETAHUHU PPHUTALIMOHHBIX 33/1a4
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C TIOJTy4eHHEeM JIeMEBON AJIEKTPOIHEPT U ObLIN
COBEpIIEHHO OpUTHHATIBHBIMH [ 1, c. 20-25].

U3pickatensckue padotel B Cpenneit Azun
BEJIMCH B JIETHUE MECSILIBL, IOCJIE YETO OCEHBIO
OH BMECTE CO CBOMMH ITOMOIIIHMKAMHU BO3Bpa-
mascs B [lerepOypr, rie OHM IPOBOIMIIN KamMe-
panbHYIO 00pabOTKY MaTepHaJIOB, MOJYYCHHBIX
B DKCIIEAMLIUH.

B pesynbrare an I"aBprutoBuy npeioxui
COBEpPUIEHHO APYrol NPOEKT, NPHUHLHUIIHAIEHO
OTJIMYABILUICS OT MPEIBIIYIIUX TEM, YTO JUIs
OPOILIEHHUS HCIIOJIB30BAJIMCh BObI 00JIee MEJIKUX
TOPHBIX peK, TeKyIIuX ¢ Anraiickoro xpeora.
Takoe pelieHHe MO3BOJAIO «CPABHUMENLHO
8bICOOHO NOCMPOUMb NIAOMUHY U 00PA308aMb
2ueanmckuil pezepgyap 600s» [S].

ITocne peBomonyu AneKCaHIPOB BBHIXOIUT
JIAJIEKO 33 paMKH MPPUTAaLMOHHBIX 3anad. OH
00bEUHIET UPPUTALMIO U TUAPOIHEPTETHKY
B €IMHBII KOMILJIEKC.

MNAH roa3npPo N 3KOHOMUYECKOE
PANOHWUPOBAHUE

B 1918 rony MBan I'aBpunoBuy mepeexan
B MoCKBY 1 mocTynui B I TaBHBIN KOMHUTET rocy-
JapctBeHHbIX coopyxennii BCHX (Komrocoop).
C 1922 roga crajn OJHOBPEMEHHO paboTaTh
u B ['ocrnane.

ITo nmopyuenuro JlennHa aBeCTH KPYMHBIX
POCCHICKUX YYEHBIX U HHKEHEPOB, B TOM YHCIIE
u AJIeKCaHJpOB, I10J pyKOBoJCTBOM [Ieba
KprxnkaHOBCKOTO Hauasi pa3paboTKy HEepBOro
B MHUpE roCy/IapCTBEHHOTO TU1aHa deKTprdrKa-
1y. OHY TOJDKHBI OBUTH NIPEAJIOKHUTH PEIeHHUE,
KaK B KpaTyailllie CPOKH «3aJHTh JJIEKTpUUe-
CKHUM CBETOM BCIO CTpaHy». Hexoropsle crienna-
JUCTHI U3 «CTApOW IIKOJIBI», YyYaCTBYIOIIHE
B 9TOI KOMHUCCHUH, B JIyllIe CUNUTAJHN ero (aHTa-
CTHYECKHM.

3 ampenst 1920 1. Ha 3aceganuu Komuccun
T'OBJIPO VBaH ["aBpuoBny caenan oOIIMPHBIH
JIOKJIa/1 O POrpaMMe IKOHOMHYIECKOTO Pa3BUTHS
IOra Poccun. B HEM oH BriepBbIe PUBEN IUIaH
co3zaHus J[HEPOBCKOW THUAPOINEKTPUIECKOM
cTaHiu [7].

ITo many 'ODJIPO noymKHBI OBLTH BO3BECTH
31 anekrpocTaHnuto. JeBsITh U3 HUX ObLTH TH/I-
POIIEKTPUUECKIMHU M COOPYKAIUCH MO pa3pa-
0oTKaM AJIeKCaHIpOBa.

[T1aH OBLT BHINIOJIHEH TI0 OCHOBHBIM OKa3a-
tensMm B 1931 . Akanemuk A. B. Buntep yka-
3pIBaJL, 4YTO B 1950 I. TOM0BO 3eKTpoOaIanc
Coserckoro Coro3a ImpeB3oLEN 3a/1aHKe IU1aHa
I'OSJIPO B 15 pas [1, c. 34].
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B cBsi3u ¢ paboramu Komuccuun I'ODJIPO
. T. AnekcanipoB NpuHSUIT y4acTUE B SKOHOMHU-
YECKOM PaiiOHUPOBAHUM CTPAHBI.

Axanemuk C. I'. Crpymusiue nucain: «23gecm-
HO, YMO 6 OCHOBY HbIHEeUIHe20 001ACMHO20 Oelle-
nus CCCP neana cxema 3KOHOMUYECKUX PALIOHO8
Tocnnana, paspabomannas noo HenocpeocmeeH-
Holm pyrosoocmeom U. I Anexcanoposa. Taxum
00pazom, emy nocYacmaUBUIOCH NPOYHO 3anedam-
Jlemb €010 MBOPUECKYIO MbICIb YIiCe 6 CAMbIX
obwux koumypax kapmol CCCP, ¢ epanouosmvix
Mmacumabax 00HoOU wiecmotl 3emHo2o wapa. Emy
JHce NPUHAOTIENCUM BLICOKASL HECHb OXHCUBUNT INTY
Kapmiy 6 €€ HOBbIX OUePMAHUSX SIPKUMU YITOBLIMU
TMOYKAMU HOBbIX MOWHBIX IHEP2OYEHmMpaell ma-
Koo macuimaba, kax [nenpocmpou» [1, c. 37].

OCOOCHHO MUHTEPECHO 000CHOBAHKE AJICKCAHTPO-
BBIM «Meopul IKOHOMUYECKO20 pPa3MeuyeHus
NPOU3B00CTNBEHHBIX YEHMPOS, CO30aHUSL NPOU3-
600CMBEHHBIX KOMOUHAMO8 U pa3peuierue Gon-
POCOG CBEPXMASUCTNPATUZAYUU HCENEIHBIX DOPO2
CCCPy». HoBble METO/IBI SKOHOMUYECKOTO paiio-
HUPOBAHUS ObLIA HEOTHOKPATHO MPEIMETOM
cTareit yaéHoro. AJieKcaHJpoB BCeTia MOAYEPKHU-
BaJl O'POMHOE 3Ha4€HHE SKOHOMHUYECKOTO paiio-
HUPOBaHMSA B Halllel ctpaune. «Pationnas paspa-
6omra, —ican ox emg B 1921 rony, — nozeonsem
VCMAHO8UNb MECHETUUYIO CB53b MENCOY NPUPOO-
HbIMU PeCypcamil, HABbIKAMU HACENEHUsl, HaKON-
JIEHHbIMU NPeObLOyUfel] KYIbIMypoll YeHHOCHAMU
U HOBOU MEXHUKOU U NOJAYUUMb HAULYYULYIO
nPoU3B00CMEEHHYIO KOMOUHAYUIO, NPOBOOsT, MA-
KUM 00pasom, ¢ 0OHOU CMOPOHbL, YelecoobpasHoe
pasoenenue mpyoa mexcoy omoeibHbiMu 00/1a-
CIIAMU, A € OPY2Oli CMOPOHbI, OP2AHU3YS 0ONIACTb
6 KPYNHYIO KOMOUHUPOBAHHYIO XO3SUCMEEHHYIO
cucmemy, uem OOCMU2aemcsi, O4e8UOHO, JIyHIUUL
xosaticmeenuwvlll pe3yiomamy [4].

B cBoé Bpemst umenno M. I. Anexkcanupos
Havaj pa3paboTKy BOIIPOCOB reorpaguyeckoro
pa3MEIICHHsS MPOMBIIUICHHOCTH U CO3JMaHUs
JSHEPTOIPOMBINIICHHBIX KOMIIJIEKCOB, Kyaa
JIOJKHBI ObLTH BXOIUTh HPPUTAITHOHHBIC U TPAHC-
MOPTHBIE cUcTeMBI [7—12].

OHENPOIaC

CambiM Beatormamest mpoektom U. T Anek-
canzipoBa ctan 3HameHuTbid J[nernpol DC. JlHe-
MIPOBCKHE MOPOTH — TaK HA3bIBAEMOE «IIPOKJISITHE
TIPUPOJIBI», IPENCTABISIIN OO0 HEPEOIOINMYIO
€CTECTBEHHYIO NPErpaJly JUisi CKBO3HOTO CYJIOXOJI-
CTBA U 3aTPyAHSII IaXKe CIUIAB JIECa 110 JIPEBHEMY
TOProBOMY ITyTH «H13 Bapsir B rpekm». Beero Hacuu-
TBHIBAJIOCH JIEBSATH [NIABHBIX 10poroB. OO1ee mnase-
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Hie [IHerpa (B IOPOXKUCTOM 9acTH ), KOTOpast IMea
TIPOTSHKEHHOCT B 65 KM, Ob1o paBHO 30,85 M.
Omacreiimmii iopor «HenachITenkuiny ObUT Mpo-
3Bad jJonMaHamu «Pa30oiank». OH cOCTOsT U3
CEeMH JIaB (XpeOTOBHAHBIX CIDTOIIHBIX MACC TPaHH-
Ta, MEPECEKABIINX PYClIO) U 12 MOUIHBIX Tpsx
kamHe. [TomMrmo 3Tor0, Ha/Tt HUM HaxoauiIach emié
¥ camasi KoBapHast Ha BcéM JlHenpe ckana «Ipo3ay.

[IpoGnemy JlHenpa XOTenw PenIuTh JaBHO.
Emé B XIX Beke MHOrMe y4€HbIe 3aHHMMAIHUCh
HCCIIEIOBAaHUEM ATHX IOPOroB, [IHENpy M ero
rmoporam ObUTa MOCBSIIEHA HE OJHA HAYYHAS
CTaThsl.

WzBecTHO MOpsiaka 20 IOPEBOTIONNOHHBIX
MIPOEKTOB, MOCBAMIEHHBIX Mpobiemam JlHemnpa.
JleBATh M3 HUX TOCBSIIEHBI YITyYIICHHIO CYHO-
XOJCTBA MyTEM PACUMCTKHU TOPOTOB, YCTPOICTBA
KaHaJIOB 1 IIUTI030BaHUs U 11 IpoeKToB, KOTOpbIE
paccMaTpHBaiOT OJHOBPEMEHHO BOIPOCHI CYJIO-
XOJICTBa M BOAHOM sHEprun. HekoTopble MpoeKThI
BKJIIOYAJIM TAK)KE CXEMBI HCIIOJIb30BaHHS BOJ
JlHerpa st OpoIeHHs TPUTHENPOBCKUX 3EMETb.
B >1ux Ooee paHHMX IPOEKTax Ha IIEPBOE MECTO
BCET/Ia CTAaBIIIOCH CyIOXOZCTBO. B Gomnee mo3mamx
paborax 00e 3a1a9u (CYIOXOACTBO M SHEPTETHKA)
paccMaTpHBaIIiCh KaK PABHOLICHHBIE. A B IIPOEK-
Te AJIeKcaH/IpoBa Ha IEPBOE MECTO BHIIIIIA SHEP-
TEeTHKa.

3 ampenst 1920 rona Ha 3acetaHUM KOMHCCHA
I'O2JIPO ViBan AnekcaHIpoB, cKa3ai CIeIyo-

wee: «/lopoau He necuacmywe [[nenpa, a yennocmu
He MeHbUAs, ObIMb MOJICEm, YeM KPUBOPOICCKAA
pyoay. CIlyCTsl MHOTO JIET apT'yMEHTHI ITPOTHBHH-
KOB IIPOEKTa AJIEKCAaH/IPOBA CBOIMINCH K TOMY,
YTO PHEPTrHI0 TAaKOH KPYMHON AIEKTPOCTaHIUU
HEKoMy OyzneT motpeoisrs [9].

I'enepansHas cxema [Jaenposckoii [ OC Obita
rotoBa Kk koHIy 1920 roma. U yxe B siHBape
1921 rona 6pu1a co3aHa crieatbHast IPOSKTHO-
M3BICKATENbCKasl opraHu3anus JTHenpocTpou,
KOTOPYI0, €CTECTBEHHO, BO3IVIABHII AJIEKCAH IPOB.
Paspaborka npoexra {nenpol C npomomkanack
IISITH JIET.

[poexr Juenpol DCa He nMel cede paBHBIX
B MUPOBO# PAKTHKE 10 CMEJIOCTH U HOBATOPCTBY.
«l'opronpomsiutnennviii FOe Poccuu, — amiet
AJeKcaHIIPOB, — npedcmaegisiem 00HO U3 cyacm-
JUBEUULUX COUEMANULL NPUPOOHBIX PECYPCO8, Ka-
Koe MObKO MOJICHO BCMPEmumy.: Hapsaoy ¢ npe-
KPACHLIMU NOYEAMU U MENTLIM KAUMAMOM CIOSM
02pOMHbIE 3aNACHl KAMEHHO20 Y2Jis, dicenesd,
Mmapaanya, KaMeHHOU cOnU, KAONUHA U CMpOou-
MenbHO20 Mamepuand 8 euoe U3BeCmuIKos,
epanuma, eHetica u np.» [6, c. 541].

Kaxue 3agaun craBmi AnekcaHApoB Hepen
CBOMM IIPOEKTOM?

1. Iony4uTh MakCUMalIbHOE KOJIUYECTBO
HanOosee NenIéBoi rHAPaBINIeCKON SHEPIHH.

2. [Tomy4nTs HanboOIEEe MOIIHYIO U JCTIEBYTO
(opMy TpaHCIIOPTHBIX yciIoBuUit 1o [lHenpy.
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3. Ces13aThb IVIaBHBIE EHTPHI ITOJIE3HBIX HCKO-
MAaeMbIX JEHIEBBIM U MOIIHBIM KEJIEC3HOIOPOXK-
HBIM TPAHCIIOPTOM (QJIEKTPOMarkcTpay).

4. JlaTh perieHue, KOTOpoe MO3BOIHIO ObI
YUYECTh U MEITOPATHBHBIE BOBMOXKHOCTH.

Ha ocHOBe MHOrojeTHUX HCCiel0BaHUN
U TIIATEJIbHOTO aHajh3a COOPAaHHBIX JaHHBIX
AJteKcaHIpOB OIIpeIeNHi BOAHYIO SHepruto [Ixe-
mpa B 3963 000 i.c. ComtacHO MPOEKTY, MOIILI-
HocTh J{Henpol DCa onenusanace B 650000 ii.c.
Bnaromapst yyacTuio B NMPOEKTE aKaJeMHKOB
A. B. Bunrepa u b. E. Beneneera MomuocTs
CTaHIIMM B IPOLIECCEe CTPOMUTEILCTBA ObLIa yBe-
nuyeHa 1 gocruria 6onee 800000 .c.

Boutn perieHsl rpaHIMo3HbIE HHKEHEPHBIE
1 SKOHOMHYECKHe npobneMbl. Bo riaBe Bcero
AJexcaH/IpoB NOCTAaBUJI SHEPTeTHKY, B MacLITa-
6ax, KOTOpbIE IT03BOJIMIIH ObI Oy YUTh OTPOMHOE
KOJIMYECTBO JAEIIEBOM 2MEKTPUYECKOI SHEpPrumu.
VIMEHHO C 3THUM CBSI3BIBAJIOCH CTPOHUTEIHCTBO
B LICHTPE NPOMBIIILIEHHOTO paiioHa [IpuaHernpo-
Bbsl psiJia SHEProEMKHUX IPOM3BOJICTB U APYTUX
NPOMBIIUICHHBIX NpennpusiTuii. He paccmarpu-
Basi U30JIMPOBAHHO SHepreTuky, Msan I'aBpuno-
BUY pellal BCE MHOTOYHCIICHHBIE 3JIEMEHTHI
npo6iem JlHenpa B UX B3aUMOCBSI3H.

Juenpol’DC Obul 3ayMaH Kak IJIaBHBIN
MOTOpP TUTAHTCKOTO MPOMBIIIJIEHHOTO KOMOH-
HaTa, B COCTaB KOTOPOTO JOJDKHBI BXOIAUTH
MOIIHBIE METAJNIYPrUu4ecKue 3aBOJbl. ITO
BBIJIBUHYJIO TpaHCHOpPTHBIE mpobiemsbl. He
OBLIO CBSI3U C palilOHaMHM CHIPBS ¥ IOTPEOICHUS
roToBoil npoxykuuu. O4eBHIHO, YTO HYKHA
ObL1a cynepmMarucTpais: 3anopoxse—J/{ondacc—
Bonarorpan. B TpaHcmopTHYI cxemy OBLI
BKJIFO4YEH J{Henp — BaxkHEHIIast BOHAS apTEpHsI.
CoOTBETCTBEHHO NMOTPEO0BAIIOCH 3HAUNTEINb-
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HOE yBelIn4eHUe AJIEKCaHPOBCKOTO XKeJIe3HO-
JIOPOXKHOTO y3J1a. ..

IIpotuBHuku npoekra U. I. Anexcanaposa
OT3BIBAJIUCH O TIPOEKTE KaK O «BOJIICOHBIX Opes-
HSIX», «(HUKOMY HE HY>KHOH 3aTee», «4eCTOIMO0MBOM
BBLIIYMKe» U T.11. O/iH ipodheccop yTBeprKia, 4to
«HHKAKOTO CTPOMTEIILCTBA 31€Ch He Oy/IeT, 110 Kpaii-
Hel Mepe, ellE JeT naTeaeca™». Ha ums npencena-
termst BCHX @. 3. JI3epxuHCKOro Oblia MomaHa
JIOKJIa/IHasl 3aIKCKa O HECBOEBPEMEHHOCTH M He-
HyxHocTHU [IHenpoctpost. E€ moamnucano HeckoibKko
HMHKEHEPOB MeTallTyprudeckux 3asoznoB fOra. Ha
3Ty «3anUcKy» MBaH ['aBpUnoBIY OTBETILII CTaThEN,
B KOTOPOH J1aJT apryMEHTHPOBAHHBIH OTIIOP U ITPH-
BEJT HEOCITOPUMBIE JIOKa3aTeNbCTBA «IIENIeco00pas-
HOCTH 1 HACTOSITEIIEHON HEOOXOIMMOCTH CO3/IaHHs
Huenposckoii ['IC m1s1 COBETCKOM NPOMBILLIEHHO-
CTH M 3KOHOMUKW». 4 HOsI0pst 1926 Troma maprus
Y IIPABUTENBCTBO BHIHECIIH MOJIOXKUTEIEHOE periie-
Hue o coopyxennu Juenpol IC [1, c. 62, 63].

1 mas 1932 rona JInenponeTpoBcKast TUIpOaIeK-
TpuUecKas CTaHLs Jana cBoi nepsbIif Tok. 10 ok-
TSOPSI COCTOSIOCH TOPYKECTBEHHOE OTKPBITHE.
K 3TOMYy MOMEHTY MHOTHE IPEATIPUSATHS Y2KE BOBCIO
TIOJIb30BAIIHCH ICIIEBO AEKTPUYECKOI SHEPTUEH.
A Harpy3Kka Ha CTaHIIMIO POCJIa C KaK/IbIM MECSILIEM,
U YBEIWYHMBAIOCH KOJMYECTBO MOTPEOUTEIEH.
Juenpol C sxoHoMu B ieHb 10 ThIC. T yIuIsl.

B 1932 rony Ban AnekcanapoB ObLT Harpa-
*K/1EH opaeHoM JleHnnHa u ObLT M30paH B YMCIIO
JieiicTBUTENBHBIX WieHOB Akanemun Hayk CCCP
[13].

PYKOBOLCTBO TPAHCMOPTHOW KOMUCCUEN

AKAJEMUU HAYK CCCP (1934—1936 rr.)
OcHoBHast pabota 1. I'. Anexcanaposa rnocie

n30paHus B aKkaJeMHKH NpoTeKanta B o0iactu

C.94-102
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TPAHCIIOPTa, HO, perasi KpyMHble KOMIUIEKCHbIE
npooemsl Tparcnopra CCCP B 1iesiom, oH cBs-
3bIBaJI UX C MPOOJIEeMaMU YHEPTETUKH U, B YaCT-
HOCTH, TUIPOIHEPTeTHKY, pa3BUBas U yrITyOsis
CBOM JIFOOMMBIE PabOTHI MO CO3AaHHIO B CTpaHE
OOIIMPHOMN CETH TUIPOIIEKTPUIECKIX CTAHIIHH.
AnexcanapoB nucalt: «Kak cetiuac yoice @ulsACHU-
JI0Cb, HAUWL MPAHCROPM OOJNIJCEH UMeMmb C80E
0coboe Yo u 0cobyio NPOOYKMUBHOCHb 6 Mex
NONUMUYECKUX U COYUANbHBIX YCILOBUSX, 8 KOMO-
PBIX JICUBEM HAWA CIPARA U YMO 0AdCe MeXHU-
ueckue opmvl, KOMoOpbie OOCHIYNHbL HUM, OMIU-
YaloMcs Om 6cez20 Moz2o, YMmo 803MONCHO NpuMe-
Hums 6 6yporcyaznom xossicmee» [1, c. 104].

TpaHCIIOPTY MOCBAILIEHO MHOTO Hay4YHBIX
TpynoB U. I. Anekcanaposa, B ux yncie «HHobrit
TpaHCHopT», «ONeKTpudHKays U TPAHCIIOPT»
(narmucana B coaBTopctie ¢ I O. I'padtro). B pa-
00Tax Mo PKOHOMUYECKOMY pailOHMPOBAHUIO
U PEKOHCTPYKIMU HapomaHoro xoszsiictBa CCCP
TPAHCIIOPTHBIE ITPOOIEMBI M NX pellIeHNE 3aHUMa-
JIY OZTHO U3 IJIaBHBIX MECT. Y UE€HBIH XOTel CO3aTh
TaKyI0 TPaHCHIOPTHYIO CUCTEMY, KOTOpasi JOJDKHA
ObLTa 00BEIMHUTD BCIO TeppHTOpHI0 COBETCKOTO
Coto3a B eIMHBII X035 HCTBEHHBIN OOBEKT.

B 30-x rogax 8 CCCP 10BOJIBHO aKTHBHO
Pa3BUBAIMCH TaK Ha3bIBa€MbIe «TEOPUH IIpere-
J1a», KOTOpbIe TOPMO3WIIM Pa3BUTHE TPAHCIIOPTa
B cTpane. Ilepex TpancmopTHON KOMuccHen
CTOsUIa BaXKHEHIIIas 3a/1a4a — «HaHecmu COKpyuil-
METbHBIL YOap NO «NPeoebUUKaM», UCKYCCINGEH-
HO 3a0epoicusaioyumM pocm u pazeumue Hauezo
mpaHchopma, u 8 mo d#ce 8pems OKa3amy CAMYI0
WUPOKYIO NOOOEPIHCKY OBUICCHUIO HOBAMOPOS,
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nepawle pocmxiu KOmopo20 803HUKANU HA PA3IUY-
HbIX dopoeax yoice 6 konye 1934 2ooa. B [lonbac-
ce Monoodou mawunucm napogosa I1émp Kpueo-
HOC 80NPEKU CILOHCUBUUUMCSL HOPMAM U YCINAHO8-
Kam, npeooonesas NaccugHoe conpomusieHue
HEKOMOPbIX CREYUATUCMO8, Yice d00UBAICs
8610AIOWUXCSL. NPOU3BOOCMBEHHBIX OOCMUICE-
nuy. «Celluac Hawu MAwWuHUcCmsl, — MACAI
N. T. Anexcannpos o Ilerpe KpuBonoce u ero
MOCJIE/IOBATENSX, — OOKA3bIBAION UHIICEHEPAM....
YUMo CAKPAMEHMANbHBLI NPONUCHOLU Npeden misi-
208020 yCUnUsL ModIcem Obimb MAKICE NOGLIUIEH
u napogoszvl «I» u «@» (0T pem.: uzeecmuoie
MAPKU MOWHBIX COBEMCKUX NAPOBO308) HAYUHA-
10Mm NOKA3bI8AMb U OONLULYIO CKOPOCHTb, U 60/b-
wiee ms2o60e ycuaue, 4em Mo CYUMAnU uHxice-
HEpbI-MA08UKUY.

PyxoBozncreo TpancnopTHoi KoMUCCHER — T10-
crennee mecto pabotsl U. I. Anexcanaposa. Kak
Bcerna, MBan ["aBpritoBud 60pOJICS MPOTHUB KOC-
HOCTH U PyTUHBI, YCTApEBIINX TPAAUIIIHA, OCTa-
BasiCh MTOOOPHHUKOM BCEro HOBOTO, MPOIPECCHB-
Horo. OH cumTan pa3paboTKy mpobiieM TpaHc-
[I0PTA HEOTJIOKHOM, )KU3HEHHO BaKHOU rocyiap-
CTBEHHOM 3a7a4ei.

ATneKCaHIpOB MPEITI0XKUI HCIOIb30BaTh
ruaponoreHnyan Aaraps! 1 Envices [14] u ctpon-
TenbeTBO baiikano-AMypcekoi )Kene3sHOTOpOKHOMI
maructpain (BAM), kak OCHOBHOW TPaHCIIOPT-
Hoii goporu ans cBszu nearpa CCCP ¢ Tuxum
okeanoMm. CtpoutenbcTBo bAM Havanoch
B 1932 rony, B 1951 romy oHO OBLIO IPHOCTAHOB-
JIeHO, a B 1974 rony — BozoOHoBIieHo. C 1933 ro-
Jla OH 3aBejoBall Kadenpoil MCIOJIb30BaHUs
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BOJIHOM 3HEPTruH B MOCKOBCKOM BBICILIEM CTPOU-
TeNbHOM MHCTHTYTe HapomHoro xommccapuara
Tsokénoit npompinuierHocT CCCP (HbiHE Mo-
CKOBCKHUH TOCYJapCTBEHHBIH CTPOUTENbHBIN
yHuBepcuteT). Paboran npodeccopom kadeaps
perynupoBaHusl CTOKa BOJ B MOCKOBCKOM celb-
ckoxo3siiicTBeHHOM akanemun umeHu K. A. Tu-
MmupsizeBa (HpiHe Poccuiickuii arpapHbIil yHUBED-
cuter — MCXA wumenu K. A. Tumupssena)
u B 1935 rogy Obu1 M30paH NeHCTBUTEIBHBIM
yienoM BACXHUIJI (Bcecoro3nas akagemust
CEJIbCKOXO3HCTBEHHBIX HayK nMeHH B. 1. Jlenun-
Ha). 3a MHOTOJIETHIOKO paboTy B ['ocruiane CCCP
B 1936 romy ero Harpauiu opAaeHoM TpyaoBoro
Kpacnoro 3namenn. OH ObUT aBTOPOM TIPOEKTOB
MOCTOB 4epe3 peku Hesa, Bonra, Mocksa, ruj-
POAIEKTPOCTAHIIUH, OPOLLIEHUS 3eMeIb U CTPOH-
TENbCTBA XKeNe3HbIX aopor [6, C. 510-512].

‘YIuBUTENBHO, YTO TP TAKOH 3arpyKEHHOCTH,
y HBana ["aBpuiioBu4a ocTaBajuCh €II€ BpeMs
Y SHEPIyst 1151 1IeIarornyecKor paboThl, KOTOPYIO
OH BEJI Ha MPOTSDKEHHUH O0JIee IBYX JIECSTKOB JIET.

2 mas 1936 rona okoso 9 wacoB yTpa VBan
IaBpusioBHY CKOHYAJICS. 4 Mast BCE LIEHTPAJIbHbIE
ra3eThl Hare4yaraiu OOIMPHBIE HEKPOJIOTY M MHO-
TOYHCIICHHBIE OOBSIBICHHS PA3IMYHBIX OPraHU3a-
nuit o cMeptu akagemuka WM. I. Anexcanaposa.
B nekponore, noanucannoM 49 akaneMukamuy,
TOBOPUIIOCE: «B nuye Heana [aspunosuua Axa-
Oemust HayK NOMepsiid OOHO20 U3 CBOUX AKIMUBHBIX
YEeHO08, Uel08eKAd WUPOKO20 pasMaxa U CMenotl
UHUYUATUBL, 6CECMOPOHHE 00PA308AHNHO2O,
0moasuiezo 8ce C0U CUNbl COYUATUCMUYECKOU
PEKOHCMPYKyuu cmpansly. MHOTHE MOCKBHUYH,
HE 3HaBUIME JIMYHO AJIEKCaHIPOBA, MPUILLIH,
YTOOBI IIPOCTUTHCS CO 3HAMEHUTHIM aBTOPOM
Juenpol OCa. [loxopoHnnu akagemuka AJek-
canzpoB Ha HoBozeBuubeM Kiaaouiie.

ViBan ["'aBpHitoBUY HE OCTABHII HU JTHEBHUKOB,
HHM 3allMCOK O CBOEH MHOrojieTHel pabore, o 4a-
CTBIX ITOE3/IKaX B camble pasiandHble yroaku CCCP
U 33 TPaHMILY, O BCTPEYax C KPYITHEHIINMHU YUEHBI-
MH, HH)KEHEepaMH, TIPOM3BOJICTBEHHHKAaMH. boiib-
11151 YaCTh [THCEM, HAITMCAHHBIX M B Pa3HbIE TOJIbI,
noru6na Bo Bpemsi BoMHbL. HayuHblii nmpoduis
AJekcaH/IpoBa He YKJIAJIbIBAE€TCS B paMKU y3KOH
cHenuaNbHOCTH. Takas KapTHHA CKJIAAbIBAETCS
TIOYTH CO BCEMH JICHCTBUTENIBHO KPYIHBIMU Y4&-
HbIMH. ETo cCUnTaroT «CBOMM» UH)KEHEpBI, (PH3UKH,

9KOHOMHUCTBHI, Teorpadsl. .. IMEHHO 1osToMy Tak
CIIOXKHO OXapaKTepU30BaTh €ro HayqHbIH OOIHK
B Kpartkoii crarse [14, 6, c. 510-512].
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dnekTpuyeckasa Tara: nyénukaumm 1912 roga

Ilpecc-apxue

JIeKCUKA mMOo20o 6peMeHrHU.

3aMeTKa 0 CpPABHUTEJILHOI CTOMMOCTH
IKCILIYaTALIMH NPH 3J1eKTPHYeCKOoii
U NIapOBOH TAre

B nocneanee BpeMs Bc€ yalie U 4aile noj-
HHUMAETCsI BOMIPOC 00 3IEKTPUPHUKALINN HKee3-
HBIX JIOPOT BOOOIIE M, B YACTHOCTH, Y4aCTKOB
JKEJIe3HBIX IOPOT ¢ HanboJiee TPyAHBIMU PO dH-
nsamu. Ilpu pemennu 3Toro Bompoca IiaBHEH-
LIyFO POJIb UTPAET CTOMMOCTB 3KCITTYaTaI|HY IIPH
MapoOBOM U NIEKTPUUECKOH TAre. TakuX ONbITOB
Ha Halllel )KeJIe3HOJOPOKHOM CETH HET, a MOTOo-
MY B 3TOM OTHOIIEHHH IPEACTABIISICT HEKOTOPBIH
WHTepec cienyromas crarbst Wernekke, 3 Ne 24
KypHana «Zeitung des Vereins Deutscher
Eisenbahnverwaltungeny» 3a 1910 1.

JKenesnast mopora, COeIUHSIOMAsT TyHHEEM,
ot iHOoM pexn Mepen (Mersey), Jlnseprryis ¢ bep-
KeHXeJIoM, cymiecTByeT ¢ 1886 roma u obciy>kuBa-
J1ach TapoBoii Tsroit; ¢ 1903 roma mepectpoeHa Ha
AMEKTPUYECKYIO TsTy. Jlopora HemaBHO OITyOIHKO-
BaJla CPaBHUTEIIGHBIC TAHHBIE O CTOMMOCTH JKC-
IUTyaTalyy [py NapoBOM U AIEKTPUUYECKOH TATE.

B amom nomepe nybnuxyemcs noobopka uz 08yx cmameti, 6nepavie NosiGUSUIUXCSL 6
arcypnane «Keneznooopooicnoe oenoy Ne 9 6 1912 200y.

OHu 0emMoHcmpupyom mom uxmepec, KOmopbslil NPOAGIANU K INeKMPUPUYUPOBAHHBIM
JicenesnblM 0opozam bonee eka Ha3ao, paccmMampueds mexuudecKue (6b160p
cucmema 31eKmpoCHabI*CeHUsl, MA208020 MOKA) U IKOHOMUUECKUE NPeuMyujecmed, no
CPABHEHUIO ¢ NAPOBO3HOU MALOL.

Mamepuan 6 uém-mo nepexnuKaemcsi ¢ CoOepHCanuem nyonuKyemotl 8 Jmom xee
HOMepe JICYPHANA CIAMbU, NOCEAUEHHOU PA3EUMUIO MPAHCTIOPIMHOU HAYKU U
XPOHON02UU NPOMBIUUIEHHBIX PEBONIOYUIL.

TIpu 6ocnpoussedenuu nyonuKayuu MaKkCUManbHoO COXPAHeHbL CIUTLb, NYHKMYayus u

[Toesna exxeTHEBHO HAXOSATCS B IBUKCHUH
B TeueHue 19 yacoB, u TOJIbKO Ha 4 yaca npekpa-
maeTcs ABmxkenue. [Ipexe, mpu mapoBoii Tare,
B U3BECTHBIE yTPEHHUE U BEUEPHHUE YaChl, KOT/Ia
JIBKEHHE 3HAUYUTEIHHO BO3pPAcTajio, KaK 3TO
OBIBaCT HA BCEX MPHUTOPOMHBIX U TOPOJCKUX
Jloporax, IPUXOAUI0Ch YBEIUIUBATH YHUCIIO
T0€3/I0B, MIPH IEKTPUUECKOM KE TATE IS YII0-
BJIETBOPEHHSI ITOTO YCHUJIEHHOTO JBUKCHUS
0Ka3aJ0Ch JOCTAaTOYHBIM yBEIUYUBAThH JIUIIb
COCTaB MOE3/I0B; IPH 3TOM MpEeXHHE JBA,
a MHOT/Ia U TPH OTMIEIBHBIX COCTaBa COSTUHSIOT-
Csl B OJTUH.

Brnarogaps aTomy, B mepuoa yCHUIEHHOTO
JIBUKEHUS BO3MOXHO CTajlO OCTaBaThCs MPHU
OOBIYHOM YHCIIE TTOE3/I0B, YTO OOJIer4aeT JKC-
mwiyatanuo. [Ipu mapoBoii Tare Henb3sl OBLIO
YBEIMYMBATH COCTAB MOE3/I0B, TaK KaK MTapOBO3bI
HE B COCTOSIHHMH OBLIU OBl Pa3BUTh COOTBET-
CTBYIONIYIO TSATOBYIO CHITY; TP DJIEKTPUUECKOM
K€ TSITE Pa3BUTHE TPEOYESMOI ISl TEPEIBHIKSHIUS
YBEJTMYEHHBIX COCTABOB TATOBOW CHIIBI 3aTPY/I-
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HEHHS He MPENICTABIISCT, TAK KaK YBEIHMYHUBACTCS
Y YHCIIO IBUTATENeH.

U3 naHHBIX 32 OCIIETHHE TPH I'0JIa yCMaTpH-
BAETCsl, UTO JUIS TICPEIBUKEHUS AICKTPUYCCKOIM
TSATOW OJHON TOHHBI Tpy3a Ha PacCCTOSIHUE
8,12 kM, co cpeaHer0 CKOpOCThIO 35,8 Km/4,
HEOOXOIMMO 3aTPaTuTh | KT yIisi, cTostero 8,93
Mapku 3a ToHHy. [Ipu mapoBoii xe Tsare, 3aTpa-
TUBIIM | Kr yIs, ¥ mpuToM crosimero 16,32
MapKH 3a TOHHY, MO)KHO OBUIO Pa3BUThH CHUILY,
JIOCTATOYHYIO IS IEPEMEICHHUS OTHOW TOHHBI
rpy3a Ha paccTosHue 7,85 KM, CO CpeJTHEeI0 CKO-
pocthio 28,6 km/4. [Tpu 3TOM pacxos 110 coaep-
JKQHHIO 3TOW JIMHUU, OTHECEHHBIC K T*KM, IIOHH-
3mwnuch HeiHe ¢ 0,11 mo 0,5 ndennura, T.c. HA
0,06 ndpennura.

[pex e penbChl JOKHBI OBUTH CMEHATHCS
nocne npoxoxkaeHust mo HuM 32000 000 Tonn
rpy3a, a Teepb MOTYT BBIICPKUBATH ITPOXOKIC-
uue 10 47500 000 ToHH rpy3a.

C mpuUMEHEHHEM DJICKTPUYCCKON IHEPTUH
3HAYUTEIBHO MOHU3MIACH CTOMMOCTh | T*KM,
a MIMEHHO: JKCILTyaTallMOHHBIE PAaCXObI 10 CO-
JIEPIKAHUIO, ICHCTBUIO U PEMOHTY NOHU3UIIUCH
¢ 1,25 10 0,80 npennnra wiu va 0,45 niennura.
OO61mue e IKCIUTyaTallMOHHBIE PAaCcXO/bl, 3a
HCKJIFOYCHHEM YIUIATHI IPOIICHTOB HA YBEIUYHU-
BAIOUIYIOCS C MEPEXOJIOM Ha JJIEKTPUYECKYIO
TATY 3aTpary, moHu3mwmcs ¢ 1,82 no 1,27 nden-
Hura, T.e. Ha 0,55 ndennura. Cuutas BMecTe
C IPOILIEHTaMH1 Ha 3aTPauyeHHbIN U yBETUUEHHBII
BCJIC/ICTBHE BBEJICHUS DJICKTPUUECKOM TATH OC-
HOBHO# KaruTaJI, IOJTy4aeM MOHIKEHHE 00X
JKCILTyaTallMOHHBIX PAaCXOI0B, KOTOPhIE, KaK
YKa3aHO BBIIIC, TOCTUIIM CHIDKECHUS 32 T*KM
¢ 1,82 ndennura na 0,27 ndennura, Tak 4To
o01ue pacxobl Ha MOE310-KHIOMETp MOHU3H-
quck a0 1,55 ndennura. OcobeHHOE 3HAYCHUE
HMEIOT JIBE TIOCTICTHIE [IH(PBI, €CIU UX MPOTHU-
BOIIOCTABHUTH JIPYT IPYTY, TAK KAK OHU yKa3bIBa-
0T, YTO XOTSI C BBEICHHEM JICKTPUUCCKON TSITU
Ha CYIIECTBYIOIIEH MapoBOii jkesIe3H0M nopore
CUJIHO YBEJIWYUBAETCS OCHOBHOW KaruTal
U €CTECTBEHHO YBEIMYHBAIOTCS IPH 3TOM pac-
XOJIbI 110 YIUIATE MPOIEHTOB, HO YMEHBIIIAOTCS
JKCILTyaTallMOHHBIE PACXOJbl, U B UTOTE 3JIEKT-
pudecKkas TAra BBITOJHEE MapoBod. B monb3y
NocyeHe emlé TOBOPUT U TO 0OCTOSITENILCTBO,
YTO MPH ITOM YAAJIOCh MOBBICUTH CPEIHIOI0
CKOPOCTh JBMDKCHHS TI0€3710B ¢ 25 10 32 KM/u.
IIpexne aBMXKeHUE HA 3TON JOpore HE OTINYa-
J0Ch OOJBLIMM OXKUBJICHHEM, HO C BBEICHUEM
JNMEKTPUUYCCKON TATH YUCIO COBEPIIEHHBIX TIe-
PEBO30K NOAHSIIOCH ¢ 69 m0 108 MIIH T*KM.

BrITh MOXET yBeIMUEHNE TBUKESHUSI U UME-
JI0 BITUSTHHE HA YMEHbBIIIEHUE PACXO/I0B, OTHECEH-
HBIX Ha eIMHUILY Tpy3a.

HNnzkenep B. A. CokoBuu
(«Kenesznoooposcnoe /leno»
1912 rog, C. 55-56).

CoBpeMeHHOE MOJI0KEHHE IEKTPUYECKOIH
TATH B 00JIBIINX FOCYIapcTBaxX
N3 «Journal des Transports» ot 1911 ., Ne 12

Pemenue [IBeiiniapckoro npaBUTEIbCTBA
MPUCTYIHUTh K paboTaM M0 3IEKTPUDHUKAITTU
BCEX JIMHUM IMIBEHIapCKUX (eaepaabHBIX
JKeJIe3HBIX J0POT, Jokyiaa Hopsexckoit mpa-
BUTEJIbCTBEHHONW KOMHUCCHU, PEKOMEHAYIO-
el u3y4yeHue crnocoda nmepexoaa OONbITHH-
cTBa JUHUNW HOpBEXKCKOU CeTH Ha IEKTPHU-
YECKYI TATY, — BCE 3TO 3HAMEHYET C000I0
HOBBI 3Tam Ha NMYTH pacHpOCTpaHEHUSA
3JICKTPUYECKOMN TATH HA OOJBIINE KEIC3HO-
JNIOPOXKHbBIE JTUHUU.

O3HaueHHBIN Mporpecc MeKTpUdGUKaAIUU
6onbuinx EBponeiickux rocynapcts mén Obl emé
ObicTpee, eciii Obl He 3aTpyJHEHUE B BBIOOpE
CHCTEMBI TOKa, ¥ TaK KaK BbDKUIATEIILHOE I10JI0-
JKEHWEe HEKOTOPBIX CTpaH HE BIEUET IJIS HHUX
ONO3/IaHMsI CPABHUTENHHO C IPYTUMU CTpaHaMHU,
MPeOBIBAIOIIMMY B TAKOM YK€ COCTOSIHUU BBIKH-
JIAHWS, TO ¥ KPYITHBIC XKEJIe3HOIOPOKHBIC 00I1Ie-
CTBa MPEAMOYHUTAIOT OKHUIATh 00JIEe TOUHBIX
YKa3aHUH, KOTOPbIE HE MPEMUHYT BBISCHUTHCS
13 HOBEHIINX OIBITOB, MPEXKE YEM BIOKHUTH
TPOMAaJIHBIC KAITUTAJIbI, HEOOXOMMBIE [IS ITepe-
XOJ1a Ha DJIEKTPUUECKYIO TATY.

Xots TpéxdaszHas cucTeMa aajia HauIyiie
pe3yibTaThl B OOJIBIIUHCTBE CIyYaeB e€ mpuMe-
HeHwust, B ocobenHoctu B IlBetiapun u Ceep-
Ho#t UTanuu, TeM He MEHEe B HACTOSIIEE BpeMs
OTJAIOT MPEIIOYTEHUE OJHO(A3ZHON CHUCTEME
U CUCTEME MOCTOSHHOTO TOKa CPEIHET0o WU
BBICOKOTO HAIPSHKCHUST CMOTPS 10 00CTOSATEIb-
CTBaM.

B Teuenue nocieqHuX JET IPOUCXOIST MPO-
JIOJDKUTENbHBIE M UHTEPECHBIE CIIOPHI MEXIY
NPEeJCTABUTENSIMU BBHIIIEYTOMSHYTHIX TPEX
cucTeM, NMpuuyéM mapTU3aHaMu OAHOGA3HOI
CHCTEMBI SIBJISIIOTCS [0 PEUMYIIECTBY UHKEHE-
PBbl, COCTOSIIIME B JEIOBBIX CHOIIEHHSIX C KPYII-
HBIMU 3aUHTEPECOBAaHHBIMH (PUPMaMH.

IIpuHsATHE OMHON CUCTEMBI JIsI BCEX Cilyda-
€B Ka)KE€TCS HEBO3MOXKHBIM; B KOXKJIOM OTICIIb-
HOM CITy4ae JOJDKHO U3Y4aTh MECTHBIE YCIIOBHSI.
Tak, BBe/IcHHE TPETHETO PENIbCa B OOIBITHHCTBE
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MIPUTOPOJHBIX JOPOT HE JOKa3bIBaeT elE BbI-
TOTHOCTH €ro IPUMEHEHUS JUIsl JMHUH CcO clla-
ObIM JIBW)KEHUEM, KaK NpUMEHEHUe ofHoda3-
Horo Toka B [Ipyccuu emé He MOKa3bIBaeT €ro
MIPUTOHOCTH JJIsl IPUTOPOIHBIX TUHUNA. O0B-
eIMHEeHuEe CUCTeM AeKTpudukanun B [Ipyccun
BBEJICHO JIMIIb [10 CTPATErHYeCKUM COooOpasKe-
HUSIM.

OnHaxo otHO(a3HbIH TOK ObLT TPUMEHEH Ha
OJTHOM IPUTOPOAHOM TMHKMU OKoJIo JIoHI0Ha 11 Ha
onHoii okoo Heto-Mopka, Torma kak mocTosH-
HBI TOK BEICOKOTO HAITPsHKEHHMSI, ITepeiaBaeMblii
yepe3 TPOJIIeH, YCTaHOBIEH HAa MHOTOYMCIICH-
HBIX IPUTOPOAHBIX JINHUAX B AMEPHUKE U JlaXe
B 'epmanuu. B Hacrosiee Bpemsi nocieaHss
cHcTeMa pacipocTpaHsieTcsi ObIcTpee BeexX Mpo-
4yHuX, B yimep0d omHO(pa3HOH cucTeMe, KOTOPYIO
OHAa BBITECHMJIA HA MHOTUX aMEPUKAHCKHUX TPH-
ropoAHbIX TuHUAX. HoBbIi1 CBeT, M0-BUIUMOMY,
MOKHJIAIOT NTOCTENEHHO O1HO(ha3HbIE TOKH.

‘YcoBepiIeHCTBOBaHHUE B Nepeade MOCTOSH-
HOTO TOKA [TOCPEACTBOM TPOIIes JOCTABUIN EMY
B KOHKYPEHIMH ¢ 0HO(]a3HBIM TOKOM IepeBec
Ha TaKUX PaCCTOSHUSAX, HA KAKMX HE MOT COIIep-
HUYaTh IOCTOSIHHBIN TOK, IIepe/iaBaeMblil TPETh-
umM penbcoM. Hayo aymars, uto eciu Obl [Ipyc-
CKOE€ IIPaBUTENILCTBO IPUHUMAIIO CBOE peIlIeHUE
B HACTOSILIEE BPEMsI, OHO TIPEIIOWIO ObI TIOCTO-
SIHHBIM TOK C TPOJUIEEM CBOEMY OIHO(pa3HOMY.

Ho IIpycckoe mpaBUTENBCTBO UMENO TOTAA
B BHJY OOILYI0 KapTHHY BCEX JJIEKTPUYECKUX
JKEJIe3HOAOPOXKHBIX YCTPOUCTB, a HE TOJBKO
TIPUTOPOJIHBIX JIMHUM C TOCTOSIHHBIMH TOKaMH
B Anruu u Coenunénnbix [llTarax.

Ilo ycTaHOBIEHHIO OTHOPOAHOTO THIIA MaTe-
pHaJIbHOM YacTH ISl BCEX AIIEKTPHYECKHX Ke-
JIE3HBIX J0por ['epMaHMU IJIaBHbIE HEMEIKUE
KOHCTPYKTOPBI, €CTECTBEHHO, MPEANOYUTAIOT
U CBOUM, U 3arpaHHYHbIM 3aKa34yMKaM MOCTaB-
JISITh OJTHH ¥ T€ JK€ NPEIMEThI, HEXKEIN 3ar0TOB-
JISITh HOBBIE JIJIs IOCTOSIHHBIX TOKOB. YTIOPCTBO,
C KOTOPBIM OHH BEJIH KaMITaHUIO B TI0JIb3Y OJJHO-
(da3HOro TOKa, HE MOXKET YAUBUTH TEX, KTO
3HAKOM C DHEPTUYHOM JIESTEIbHOCTHIO HEMELIKOH
MIPOMBILIJIEHHOCTH.

Yennusim Hemenkux GpupM K BBeneHuo B EB-
PONENCKHX U JPYTUX CTPaHaX UX MaTepUaIbHOM
SNIEKTPUUYECKON YaCTH HECKOJIBKO JIET TOMY Ha3a[
cozelicTBoBal U BectuHray3 sHepruyHoit mpo-
Tara’Jiol B MOJIb3y OXHO(pA3HOIH CHCTEMBI XKe-
JIE3HOIOPOXKHOM TATH.

Mexy TeM He CyLIeCTBYET CUCTEMBI, OJIU-
HaKOBO IIPUMEHNUMOI1 K BCEBO3MO)KHBIM YCIIOBH-
SIM. DNeKTpUudecKas TAra emé He JOCTUIIIA TaKoH

CTETICHN Pa3BHUTHsL, YTOOBI MOXKHO OBLIO TIOXKE-
Jath 00001LIeHUs OTHOH crcTeMbl. B mHTEpecax
Pa3BUTH CAMOTO Jiefla HaJl0 TOJIBKO MOXKAaJeTh,
yto IIpycckoe mpaBUTENBCTBO, IO CTpaTeruye-
CKUM WJIM UHBIM COOOPaKEHHUSIM, CENaIO0 paK-
THUYECKU HEBO3MOKHBIM ILIUPOKOE TIPUMEHEHUE
KaKo#-TM00 HOBOW CHCTEMBI JIEKTPUUYECKOU
Taru BHyTpH ['epmanckoit Umnepun.

Xotsa BnusiHue ['epMaHUy CUIIBHO OTPA3MIIOCh
B INIaBHEWNIMX rocyiapcrBax EBpombl, TeM He
MmeHee onbiT Coenunénnbix LlTarTos, rae Bonpoc
0 NMPUMEHEHHUH PA3JIMYHBIX CHCTEM DIIEKTpHYE-
CKOI TSTM M3yvalcs HauOoliee, CTPEMUTCS U3-
MEHHTH, €CIIM HE COBCEM OTBEPTHYTh €BPOIMEH-
CKHE HAaYMHAHUSI.

B Awmepuke nBe cucteMbl — onHO(a3Has
1 TIOCTOSIHHOTO TOKa — HanboJiee pacrpocTpaHe-
HBI Pa3JIMYHBIMUA KOHCTPYKTOPAMH; COTHH MUJIb
IYTH B TEUEHWE MHOTHX JIET SKCILTYaTHPYIOTCS
IO TOM ¥ Apyroif cucteme. 3HAYUT 3€Ch MOKHO
Hay4uThCs Oolee yeM B ['epmanum, rae ceoboaa
anekrpudukanyu 3akpeita. CHCTEMBI AJIEKTPH-
YEeCKHX YCTPOHCTB B AMEpPHKE BECbMa OTJIINYHBI
ot ynorpeOisiembIx B EBpore, 1, TeM He MeHee,
OIIBIT UX €I11€ HeJOCTATOueH I PELIeHUs BOII-
poca 00 3JIEKTPUIECKON Tre Ha OOJBIIUX JIH-
Husix. Jlaxke B camoii AMepuKe Hesb3sl 00beau-
HHUTb CUCTEMBI, TaK KaK CYIIECTBYIOT pa3jIMYHbIC
Cllyyad, B KOTOPBIX ofiHO(a3Hast TAra IpUMeEHsI-
eTcs yaoOHee, 4YeM CHCTeMa IOCTOSIHHOTO TOKa
BBICOKOTO MJIM HU3KOT0 HanpspkeHus. K cuactsio,
aMepUKaHCKUE MHXKEHEPhl OXOTHO 3HAKOMST
C pe3yJbTaTaMi CBOUX HCCIEIOBaHUN U Jaxke
cBoux omubok. Tak, r-H Myppeii, uHKeHep
oOmiecTBa xene3Hoi noporu Hero-I'aBeH, co0-
CTBEHHHK TVIaBHOM OHO(a3HOI JIMHKUHU, U B TO
e BpeMs TOpsiYMi CTOPOHHUK OfHO(pa3HOU
CHCTEMBI, OITYyOJIMKOBAJI PE3YJIBTaThl CBOMX OIIbI-
TOB U IIPY 3TOM COOOLIHJI O 10CaJIe, KOTOPYIO OH
UCIIBITAN BO Bpems npeHuit B O0mecTBe Ame-
PHKAHCKHX MH)XEHEPOB-2JIEKTPOTEXHUKOB.

I'-u Myppeii ckazan: «f Bam gam camoe
NOAAPOOHOE Pa3bsICHEHUE 00 YCIOBHSX IKCILTya-
TallMy JIMHUU HLm-ﬁOpK, Hoio-T'aBen [Horo-
Xetisen 6 cospementom nanucanuu] u Laptdopn
[Xapmgopo]. B nepBoM mpoekTe pedp ILia
0 ueThIpéxX myTsx no 60 muias. Bo BTOpom npo-
€KTe TOBOPUJIIOCH O MPOJOKEHUH 10 bocToHa,
B 00meM urore, Ha 220 Muiab. OTHOCHTEIHHO
o1H0(a3HOI CUCTEMBI 51 UIMEIO TBEPYIO yBEPEH-
HOCTb B € MPUMEHUMOCTH Ha OOJIBLINX JIMHHSIX.
Haob6opor, 51 He nymaro, 4ToObl OHa ObLIa MPHU-
TOZIHA JUISI MEXK/TyTOPOIHBIX COOOIIEHHMN; HCKITIO-
YEeHUE 371eCh MOXKET COCTABUTh Kakas-HUOY/Ib

® Mwup TpaHcnopTa. 2022. T. 20. Ne 6 (103). C. 103-106

: nyonukauvm 1912 rona




HeOoJIbLIast OT/EeNbHAS JIMHUS WIIH JIMHUH, XOTS
1 MEXAYTOpOIHbIE, HO BXOAAIINE B paiioH 00-
CITy’KMBaHUsI OOJIBILNX LIEHTPaNbHBIX JIMHKI. Ho
s ToJjlarato, 4to ogHodasHas cucreMa ecTh
€/IMHCTBEHHAsI, TIPH KOTOPOW JTHPEKTOP HKeje3-
HOJIOPO)KHOTO OOILECTBA MOXKET PACCYMTHIBATH
Ha SKOHOMHIO IIPH Mepexojie OT MapoBOM TATU
K JIEKTPUYECKOI».

Tak kak syeKTpUQUKaIHs OONBIINX JKee3-
HOJIOPOXKHBIX JIMHUHM COCTABIISIET MPEAMET €IIé
OT/IIEHHOTO OY/IyILEro, TO B HACTOSIIEE BpeMsi
9TOT BOIIPOC MAJIO KacaeTcst AHIVIMY.

Beezenue 6oee 10poroit 1 MEHee BHITOHOM
CHCTEMBI JIJIsI MECTHBIX JIMHUH HE UMEET 0O0JIb-
[IOr0 3HAYEHUSI, €CJIU NPUHATH BO BHHUMAHUE,
YTO 3TO HE MPEMSATCTBYET MPUMEHEHHIO Tepe-
MEHHBIX TOKOB Ha JUTMHHBIX JIMHHSX, XOTS ObI
4acTh ITUX JIMHUI ¥ oOpalaiach B IPUTOPOI-
HBIE WK TTPOXOJIJIa apaJUIETbHO C OCIIEIHH-
MU, 00CITy)KHBaeMbIMHU MOCTOSHHBIMH TOKaMHU.
Bo BcsikoM cityyae, Ha IpaHMIEe IPUTOPOIHOM
CETH 3aMEHUTH DJIEKTPOBO3 MOCTOSHHOIO TOKa
ANIEKTPOBO30M IIEPEMEHHOT0 OY/IET JIerye, Hexxe-
JM TIPOJeNIaTh TO, YTO MPUXOAUTCA JeJaTh Te-
epb, KOIJIa SJIEKTPOBO3 3aMEHSIETCS TIAPOBO30M,
NoKa enié raBHbIE apTepUH 0OCITYKHBAIOTCS
MapOBOIO TSTOIO.

B TO Bpemst Kak TsAra MOCTOSIHHBIM TOKOM,
nepejaBaeMbIM TPOJIJIEEM, ITOYTH ITOBCIOY PH-
MEHsIETCS JJISi MECTHOTO JIBM)KEHHUS, MOXHO
HAWTH HECKOJILKO JUTMHHBIX IIPOOETOB CO CIa0bIM
JIBIDKEHHEM, 00CITY>)KHBaeMBbIX YaCThIO WITH JTaXKe
Ha BCEM NPOTSHKEHUH oiHO(ha3HbIM ToKoM. Ta-
KOHM THN TpeacTaBisieT JuHus MHauaHanonc—
Huurnuaaaty, rae Ha aauae 104 muns padoraeT
ToK B 3300 BoBT M 25 mepuoaos. B mexayro-
POZHOM yuyacTKe 3TOW JIMHUU AOCTUIHYTa CKO-
poctb 50 MHJIB B 4ac, IPU Bece BATOHOB 55 TOHH,
U paboTa NMPHUHOCHUTH YAOBIETBOPHUTEIBHYIO
BBITO/LY, XOTsI JeKTpUdUKalnus odoliack He
JIEIEBO, Kak 3TO BOOOIIE ObIBACT P OqHO(DA3-
HBIX MalllMHAaX, B 0COOCHHOCTH IO MPUYHHE
BBICOKOH CTOMMOCTH MOTOPOB. B ipyrux mrarax
MOXKHO HaWTH MOJAOOHBIC ke MPUMEPHI IPHU
MOJIb30BaHUM TOKAMH KaK MEPEMEHHBIMH B 25
MEePUOJIOB, TaK U nMocTostHHBIMU oT 800 10 1700
BOJIBT. JINHUM B 3TOM pOJie, aXe C yCUIICHHBIM
JIBIDKEHHEM, COCTaBIISIFOT OOJIBILITHCTBO BBIITOJI-
HEHHBIX TPOCKTOB.

Mecrnbie cetu B Unkaro, Hbm-ﬁopKe, Jlon-
none, bocrone, [Tapuxe monb3yroTcs MOYTH BCe
MOCTOSIHHBIMHU TOKamMH. OIHAKO CYIIECTBYIOT
W WCKIIIOYCHHUsI, HapuMmep, JUHUS u3 Hpro-
I'aBena B Heio-Mopk. B Bepiuue, He3upas Ha
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cTpaTernvyeckue cooOpa)keHusl, MOJA3eMHbIE
JIMHUY TIUTAIOTCS TOCTOSTHHBIM TOKOM. ClientyeT
3aMETUTb, YTO OBIBAJIM CIIy4au, Korjia oqHodas-
HBIN CIOCO0 AKCIUTyaTalK 3aMEHSIICS IPYTUM,
HO HUKOTIA HMYEro IOJ00HOro He OLUIO C IO-
CTOSIHHBIM TOKOM. PazuTenbHblil mpumep npen-
CTaBJISIET XKeJe3Has Jgopora u3 BamuHrrona
u bantumopa B AHHamonuc, TA€ NONy4YHIach
3HAYUTENIbHAs! SKOHOMHUS.

3HauUTENBEHOE TPEUMYILECTBO OJHO(A3HON
CUCTEMBI 3aKJIIo4aeTcs B Oosee JIeméBoM 000-
PYZOBaHMU JIMHUM NPU Tlepejiade SHEPrHH Bbl-
COKOTO HaIpsDKEHHUS: SKOHOMHS TOJIydaeTcs
JIOCTaTO4HAas!, YTOOBI BOBMECTHUTD U CI1adyIo OT-
Jlayy TEPEeMEHHOro TOKa, U 3HAYUTEIbHYIO
CTOMMOCTh PEMOHTA W BOOOILE 000pyIOBaHHS
onHoda3HbIM TOKOM. Bcé 310 00XonuTces B Hac-
TosIIIee BpeMsI HAMHOIO JOPOXKE, YeM PEMOHT
U 000pyI0BaHKE MOCTOSTHHBIM ToKoM. OTcrona
CJEIyeT, UTO IIPU YCUIICHHOM JIBUKEHUH TIO0CTO-
SIHHBII TOK BBITOJTHEE, & HA [UTMHHOMW JIMHUH TIPU
c1a00M JBHI)KEHUU CIEAYET NMPUMEHSATh TOK
BBICOKOTO HAIPSDKEHUSI.

B Oonpmux roposax, ¢ LEHTPaIbHON JJIEKT-
PpHUYECKOI CTaHIMe i TpaMBaeB, OCTOSTHHBIH
TOK MPEANOYTHTENIbHEE.

OOBIKHOBEHHO T€HEpPaTopbl yCTPaUBAIOTCS
Tpéx(azHbie, BHICOKOTO HAMPSHKEHHUSI, TAXKE €CITH
TOK IIPUXOUTCS TPAHC(OPMHUPOBATH B OCTOSTH-
HBII, HA3KOTO HampspkeHus. TpéxdasHpiii TOK
MOXHO Opath B 25 wiu B 60 IeproI0B, HO TEIeph
ynotpeOusitor Oosblie oxHohasHblil, B EBpone
B 15 mepuonos, a B AMepuke —B 25. Tok ¢ Takum
MaJIBIM YHCJIOM IE€PHOJ0B HENMPUTOIEH IS
JNEKTPUUYECKOTO OCBEICHHS, a AN 3aBOJOB
u pabpuk TpExdasHbIil U MOCTOSHHBIA TOKU
[IPEANOYTUTENbHEE OAHO(]A3HOTO.

Takum 06pa3om, JuIst HEHTPaJIbHOM AIIEKT-
pUUYECKOW CTaHIMU, CHaOXKaromed TOKaMH
BCEBO3MOXHBIX BHJIOB (@ 3TO M €CTh Hjeall
SKOHOMHO OpraHu3anuu), Hauboyee BBIro/
npejacraiser Tpéxdasnas cucrema. OHa
MOXET JJaBaTh U HEMOCPEICTBEHHO NEPEMEH-
HBIH TOK, U TpaHC(OPMHUPOBAHHBIH B MOCTO-
STHHBIM, M CIYXHUTh JUIS DJIEKTPUUYECKOTO
OCBEIIEHUS U JaXKe JUJIsl TUTaHHUs HeOOIbIINX
onHoda3HbIx gBuUrareneit. OTcroaa siCHO BbI-
TEeKaeT HEOOXOAMMOCTD CIIeIHaIbHBIX MTPOEK-
TOB MOAPOOHBIX CMET ISl 3JIEKTPUUECKHUX
YCTPOMCTB, COOOPa3HO MECTHBIM YCJIOBHIM
1 Ha3HA4YEHHE TOKOB.

(«Kenesznoooposcnoe /leno»
1912 rox, Ne 9, C. 83-84) @
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Hukonait Maenoeuy NETPOB

AHHOTALNA

B 3mom Homepe 8MECMO PEUEH3UU Ha HO8ble KHUSU Unu
y4ebHUKU no mpaHcnopmy, omdagasi 0aHb mpydam Hawux nped-
WwecmeeHHUKo8, socnpousgodumcsi bubnuoepaghuyeckass cma-
mb4, onybnukogaHHas bonee eeka momy Hasad 8 xypHane
«KenesHodopoxHoe 0enoy. OHa, kak Hadeemcs pedakyusi, no3-
8on1um nomyyums npedcmasneHue 0 MoM, Kak 8 mo epems co-
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bubnuorpadua. 3HaunTenbHenwme U3 TPyaoB
npoceccopa H. I1. Metposa (1892 roa)

Huxonaii I1asnosuy I[Tempoe — uzgecmmulil yueHblll 8 001ACMU UHHICEHEPHO-
MEXHUYECKUX HAYK, YUACMBO8All 8 pa3pabomKe CIMpame2uu pa3gumusi Jcele3HbIx
dopoe 6 Poccuiickou Umnepuu 6o emopou nonosutne XIX 6. u nodzomoske

Kaopos Oisi JHcene3Ho00podcHOt ompaciu. M3eecmen u Kak meopemux, u Kaxk
NPAKMUK JHCENe3HO00PONHCHO20 CHIPOUMENbCINGA, YUACMEOBAN 8 CHPOUMENbCEE
Tpanccubupckoii macucmpanu, Braouxaskazckou u Apmasup-Tyancuncroil dicenesnvix

CMasIANUCh NaKOHUYHbIE, CoOepXamerbHble U, 8bIpaxasich co-
8PEMEHHbIM A3bIKOM, UHGhOpMamueHbIe 0630pbI Hay4HoU ume-
pamypbl, @ Makxe 0 Kpy2e pacCMampueasWwuxcsi Hay4YHbIX
npobnem.

Mo mpaduyuu 8 nybrukayuu coxpaHeHs! eKcuka, NyHKmya-
Yusl U CoKpauweHus1, npuHamele 8 Hayane XX eeka.

Kmiouesbie criosa: xenesHble Oopoeu, UCMOpUS HayKu U MeXHUKU, HaydHasi numepamypa.

3a nomowib 8 nod2omoske Mamepuarna.

BnazodapHocme: pedakyus 8bipaxaem npusHamesbHOCMb CompyOHuUKam Gubuomeku Pocculickoao yHugepcumema mpaqcnopma

Lns uumuposanus: bubnuoepacgus. SHayumenbHedwue uz mpydos npogeccopa H. 1. [emposa (1892 200) // Mup mparcnopma.
2022. T. 20. Ne 6 (103). C. 108-111. DOI: https://doi.org/10.30932/1992-3252-2022-20-6-13.

id-51715.In-ru.

Mopmpem H. I1. [emposa onybnukosaH Ha calime Poccutickoli akademuu Hayk: https://www.ras.ru/win/db/show_per.asp?P=.

[MonHb 1 mexcm pedaKyUoHHOU apXueHoU cmambU Ha aH2JTULICKOM fi3bIKe Ny6iuKyemcsi 60 emopoll Yacmu 0aHHO20 8bINycKa.
The full text of the archived editorial article in English is published in the second part of the issue.
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podeccop Boenno-UmxeHepHoi AkaaeMun

u Texnonoruueckoro Muctutyta H. I1. Iler-

POB 000TaTIII PYCCKYEO TEXHUYECKYIO JIUTE-
paTypy MHOTUMH KallUTAIbHBIMU COYMHEHHSMU,
MPeCTaBIAIONIMMH CAMOCTOSITEIBHOE HCCIIEI0Ba-
HHE Pa3IUYHbIX BOIPOCOB MPEUMYIIECTBEHHO U3
00JIACTH TATH ¥ IOABIKHOTO COCTABA Ha XKeJIE3HBIX
Joporax. Beex oTnenbHbIX cOuMHEHHH 1 OpoIop
H. II. TlerpoBa cBbilie ABaauati. B HacTosmem
0030pe npearaeTcs KpaTkoe OIMCaHUe CoflepiKa-
HUSI HEKOTOPBIX M3 9TUX TPYI0BL.

I. Ouepranne 3y010B KpyIIbIX
HUIMHIPUYECKUX KOJIEC IyTraMu Kpyra
(«An:xenepnsiii XKypuam», 1870 u 1875 rr.)

3yOLbl UIMHAPHYECKUX KONEC, KaK U3BECTHO,
OTPaHMYHBAIOTCS| OOBIKHOBEHHO JyTaMH SITUIMKIIOH-
JIbl U TUIIOLMKJIONIbL. BeluepunBaHne STHX KPUBbBIX
MOXET OBITh HCIIONHEHO TOJIBKO 10 TOYKaM, H I10-
9TOMY KpHBbIE, OJTYYECHHbIE TAKMM ITyTEM, TIOMHMO
TpeOyeMOi KpOIIOTIIMBOCTH BHIYEPUHBAHHS, HE MOTYT
OTJINYATHCSL HM OCOOEHHOIO TPaBHIBHOCTBIO, HU
OITHOOOpa3ueM.

Takum 00pa3oM, B BUTy BAXXHOTO 3HaYEHHI 3y0-
YarhIX KOJEC B MAIIMHHOM [IeJIe, BECbMa €CTECTBEH-
HO OBLIO NOSIBJIEHHE MHOTHX JIPYTHX, O0Jiee NPOCThIX
CIIOCOOOB BBIYEPUHMBAHHS 3YOLIOB, I BHIILIEYIOMS-
HyTbIE KPHBbIE 3aMEHEHBI yraMy Kpyra 0e3 yka3za-
HMS, OJHAKO BEJIMYMHBI TIPOMCXOIIEH TIPH ITOM
HOrPELIHOCTH.

IIpod. Tlerpos B nByX HameuaTaHHbIX B VHxe-
HEpHOM XXypHaJle CTaThsX: 1) MoKasaj, Kak ornpese-
JIATB B KXKJIOM JIAaHHOM CITy4ae BEJIMYUHY MOrpeLl-
HOCTH OT NPUMEHEHHS TOT0 WJIM JPYroro crocoda
ouepTaHus; 2) BHIBEN (hOPMYIIBI, TTO3BOJISIOIINE
ONpPEeNATh AaHATUTUYECKUM ITyTEM BEMYMHBI pa-
JIMYCOB 3aMEHSIONINX AYT Kpyra M TOJIOKEHHS MX
LIEHTPOB — IPH YCJIOBUH, YTO HOTPEIIHOCTb MONyYa-
€T HarMeHblllee 3HaYeHHe, U 3) MoKas3al FeOMEeTpH-
YECKOe MOCTPOEHHUE 3yOLIOB, NPH COOITIONEHNH TOTO
XKE YCIIOBHSL.

II. Tpenne B mamunax (1883 r.)

Tpyn 310T, ynocroenHslit imneparopckoii akajie-
Mueilt Hayk JIoOMOHOCOBCKO# ITpeMHH, COCTaBIIAET Kak
OBl TIEpBYIO (TEOPETHUECKYIO) YaCTh OJHON 00IIeH

! U3 ocranbHBIX TPYIOB TOTO K€ aBTopa 0630p «Onpenerne-
HHUE CKOPOCTH TI0€3/1a Ha XKeNe3HOH nopor» U «CpaBHEHUs
YCIIOBUI IBMKEHUS TIO€3/1a 10 XKEJIE3HON A0pore OUHOYHON
U JIBOMHOM TaAroit» nomemeén B «XKenesnonopoxxom Jlene»
1890 r., ctp. 362 u 363. Takum oOpa3om uurarenu «Kenes-
HOZOPOXHOro Jlena» MMET BO3MOXKHOCTb O3HAKOMHTBCS
MOYTH €O BceMH MaBHeHmu Tpynamu npod. H. I1. Ierposa,
YBa’KaeMOI0 PyCCKOTr0 y4EHOT0, TIOJb3YIOILEr0Cs aBTOPUTETOM
u BHe Poccun. — Peo.

PabOThI, HCTIONHEHHO# ABTOPOM B OOIIMPHBIX pa3Me-
pax.

B atoii padote npod. IleTpo mpencraBui psia
TEOPETUYECKUX COOOPAKEHNH O CAMOM NPUPOZIE CHIIBI
TPEHHUs B CJyYae BPAIICHUS OCeH mpH oOUIbHOM
CMa3Ke, — yKa3aJl, YTo B JAHHOM CITy4ae CYIIeCTBEHHOE
3HAYCHHE MMEET BHYTPEHHEE TPEHHUE KUIIKOH CMa3KH,
aTakoKe TOJIMHA U TEMIIEpaTypa 3TOT0 XKHJIKOTO CIIOS,
Pa3001IAIOIIEro TPYIIHMECs HOBEPXHOCTH, — TOCTPOUIT
Ha 3TOM OCHOBaHHH CAMOCTOSTENIbHYIO THPOIMHAMH-
YECKYIO0 TEOPHIO, — BBIBEN (OPMYITY, TO3BOJIIOLIYIO
B K2KJIOM JIAHHOM CJTy4ae OIpEENUTh COMPOTUBIIE-
HII€, BhI3BIBAEMOE TPEHHEM (IPH BPAILAFOIIUXCS OCSIX),
€CJIM TOJIBKO M3BECTHBI KOI(D(QUILMEHTBI TPEHUS JUTs
JIAHHBIX CMA3bIBAOIINX JKUIKOCTEH, — OMPEeIeTII
MyTEM [UTHHHOTO PSIIa OTIBITOB 3HAYCHHS ITHX KO3(-
(MIMEHTOB 1, HAKOHET, TIOTBEP/IHII CIIPABE/THBOCTD
TPEITIOKEHHON M (hOPMYJTBI CPABHEHHEM B MAIIIHHAX
BENIMYMH TPEHHS, MOTYYaeMbIX, C OIHOH CTOPOHBI
MyTéM, HEMOCPEJCTBEHHOTO M3MEPEHHS, & C IPYTOi
CTOPOHBI — M0 (OpPMYJIe, MO BCTABKE B HEE COOTBET-
CTBEHHBIX KO3((UIIMCHTOB TPCHUSL.

III. Onucanue u pe3y/IbTAThI ONBITOB HAJL
TpeHueM skuaKocTeii 1 MaumH (1886 r.)

Tpyn 3TOT, COCTaBISONIMI €CTECTBEHHOE IPOTIOI-
JKeHue npeabiayiero tpyna «TpeHne B ManivHax»,
yroctoeH B 1889 . Immnieparopckoii akageMuelt Hayk
TPEeMHUHI MUTpOTIONUTa Makapusi.

@opmyiibl, BHIBEICHHBIE B [IEPBOM COYMHEHNH Ha
OCHOBAHHH TPEIUIOKEHHOH aBTOPOM THAPOAMHAMHU-
YECKOW TEOPUH TPEHHS B MAILIMHAX, U BHITEKAIOLIHE
U3 HUX TOJIOYKEHHUS — OATBEPAMIIMCH B JIOCTATOYHOM
crernieny onbitamu [ pHa. Ho, He I0BONBCTBYSCH 9THM
U Kenasi, KpOMe TOro, HalTH COOTBETCTBEHHBIE UHC-
JIeHHBIE JJAHHBIE 11 MUHEPAJIBLHBIX Macel, podeccop
[TerpoB mpeanprHsIT OOIMPHBIIA P/ OIBITOB, HMEB-
KX TIPEUMYIIECTBEHHO LIENbIO:

1) onpenenuth y1s HanboIee YIoTpeOUTEbHBIX
OpraHMYeCcKHX ¥ MUHEpAIIbHBIX Macell — YUCIEHHOEe
3HayeHne Kod(QUIMeHTa BHyTPEHHEr0, 8 OTYACTH
Y BHEIIIHETO TPEHUS;

2) onpenenuTh MyTEM OIbITA BEIMYUHY CHIIBI
TPEeHWs], PA3BUBAIOIIETOCS B MAIIIMHAX, U IPUTOM HPH
CaMbIX Pa3HOOOPa3HBIX YCIOBHUSIX, M IPOBEPHUTH TAKKM
00pa3oM CrpaBeTBOCTb HPEIOKEHHOM UM (hopmy-
JIbI JUTS BBIP@KEHUS! CHITBI TPEHNS;

3) yka3arb OpUEMBI VISl PacIiO3HABAHMUS CMa3bl-
BAOIMX CIIOCOOHOCTEH PA3IYHBIX MaCe.

IV. Tpenue B MalIMHAX W BJUSIHHE HA HETO
cmasbiBarowleii ;kuakoctu (1887 )

CouHHeHHE 3T0 00HUMAECT [TIABHEHIIHE PE3YJIb-
Tarhl ABYX NpeAbIAyiux TpynoB mpod. Ilerposa
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¢ yKa3aHHEM MPAaKTHYECKUX PE3YJbTATOB, BHITE-
KAIOIIHX U3 OTIBITOB U THAPOIMHAMUYECKON TEOPUH
aBTOpa, C MPUMEHEHHEM TAKOBBIX K KEIC3HBIM
Joporam u OymaronpsiiuibHsIM. B Bume ocoboro
IPUIOKEHHUS TIOMEIICHBI BBIBOA (hOPMYJI, BBIpa-
JKAOIIHX CIJTY TPEHHUS HAN(bl U MATHI, OMHUCAHKE
CrIoco0O0B ¥ NPUOOPOB IS ONpEeNeNeHus TPeHHs
JKUAKOCTEH M OMHCAHUE CIIOCOO0B U TPUOOPOB ISt
UCIIBITAHKS TPEHHS B MALIHHAX.

B 3akiroueHre MPUBOAUTCS LENBIH P IpH-
MEpOB OMpE/ICICHNS BHITOAHOCTH YIOTPEOICHHUS
TOTO WM JPYrOro poaa CMa3Ku, MPU MOMOIIH
COCTABJICHHBIX aBTOPOM OUYEPTAHHIl XapaKTepH-
CTHYECKHX KPUBBIX U, C OMPEICICHHEM CYMMBI
PAcXo/0B Ha TOTUTHBO M Ha CMa3KYy, MOTPEOHBIX HA
[peooieHue TPeHus. [IpuMepsl 3TH HATISIHO
YKa3bIBAlOT, YTO, B 3aBHCHMOCTH OT CTOMMOCTH
TOILTHBA U CMA3KH, HHOT/IA BBITOJIHO YIIOTPEOIISITh
JeEBYI0 CMa3Ky CO 3HAYUTENBHBIM Ko puiu-
SHTOM TPEHHsS, & HHOTJAA BHIrOga OCTAETCS Ha
CTOPOHE JOPOTOH CMa3Kd C HE3HAYHTENbHBIM
ko3¢ duienToM TpeHus. [IpeanoKeHHbIH aBTo-
poM rpaduuecKuil MpUéM 0 Ype3BHIYAHHOCTH
IPOCT W BCErJa MOXKeT ObITh MPUMEHEH, KOJIb
CKOPO MMEIOTCSI XapaKTePUCTHUSCKUE KPHBBIC
pasnuuHbIX Maced. [To3ToMy BecbMa xkenarenbHo
OCYILIECTBJICHUE NPEJIOKEHHUS aBTOPa, YTOOBI
ompesieNeHne BHYTPEHHETO TPEHUS TIPH Pa3iny-
HBIX TeMIIeparypax, Hy)KHOe I OYepTaHHs
KPUBOH BHYTPEHHETO TPEHHS (XapaKTepuCTHYe-
CKast KpHBasi), ObLIO MOCTABICHO B PALY IPYTHX
HaOOICHHH, IPOU3BOIMMBIX KaK 3aBOMYHKAMH,
TaK U NPUEMILUKAMU Macia.

ITo moBOMY BBIIICYKA3aHHOTO COYHMHEHHUS T10-
sBIoch B 1888 . B Muuane ocoboe n3naHue uH-
xeHepa Pietro Verole, nox Ha3Banuem «Ricerche
teoriche o sperimentali di Petroff sugli olii
lubricauti», B KOTOPOM in extenso U3I0KEHbI TTIaB-
Helle pe3ynbTaThl TEOPETHUECKUX U OMBITHBIX
uccrnenoBanuii mpo¢. [erposa.

CyIIHOCTB TOBKO YTO PACCMOTPEHHOTO TPYIa
ObLia M31aHa aBTOPOM, B CkaroM Buze, B 1889 ro-
Ny 1ozt 3ariaBueM «Resultats les plus marquants
de ’étude théorique et experimentale sur le
frottement mediat».

V. ConpoTtuBJjieHHe 10e3/1a HA JKeJIe3HOii 1opore
(1889 r)

HasBaHHOE cOuMHEHME, COCTABIISIONIEE OTAET
Kypca, untansoro asropom B CI10. TexHonoruue-
CKOM MHCTHTYTE, Halle4aTaHo, Kak yKa3bIBaeT aBTop
B CBOEM INIPEAUCIOBUH, C JBOSKOM Iebio: 1) co-
JefiCTBOBATh Pa3bsCHEHUIO BEChMa CJIOKHOTO
1 BECbMa BasKHOTO 17151 SKCIUTyaTalllH .. BOIIpoca
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0 CONpPOTHBIICHHUH M0€3/1a, U 2) O3HAKOMHUTh MO-
JIOJIBIX TEXHUKOB C NPUEMaMH KPUTHYECKOH OlIeH-
KM JIaHHBIX, MOJIyYEHHBIX U3 OIBITOB.

ABTOp TOCIIEOBATENBHO Pa30HUpaeT BOIPOCHI
0 COIPOTHUBIICHUH OT/IEIBHOTO BaroHa JIBHIKEHHIO,
3aTeM I10€3/la U3 BaroHOB M, HAKOHEll, I1apoBO3a
Y IPUXOJIUT, TAKUM 00pa3oM, K 00IIEMY BHIPXKEHHIO
CONPOTHBIICHUS TI0€3/1a, C TTApOBO30M BO iase. [1o
OTHOILICHHIO K&XKJIOTO U3 YIIOMSHYTBIX COIPOTHBIIE-
HMI{ M3NIararoTCcsl NpeBapUTEIBHO TEOPETHYECKHE
Co00pakeHusl, YKa3bIBaOIIME Ha BKJT (POPMYJIbL, KO-
TOPOH JIOJDKHO BBIPAXKAThCS JAHHOE COTIPOTUBIICHHE;
3aTeM MPUBOUTCS ONIMCAHUE U PE3YJIBTAThI ONBITOB
Ha 3arpaHnYHbIX JI0pPOrax, UMEBIINX LEJBIO OIbIT-
HBIM ITyTEM OIPEENIUTh BEIMYMHY 3TUX COIPOTHB-
JICHUH ¥ yKa3bIBAIOTCS MPEUIOKEHUS PA3TUIHBIMU
CJIE/IOBATEISIMUA COOTBETCTBEHHBIE IMITMPHYECKUE
(OpMyIIBI; TIOCIIE KPUTHYECKOTO pa3dopa 3TUX OIlbI-
TOB U JI0KA3aTEIbCTBA HEMOJIHOTHI X,  TAKKE HEY/10-
BJIETBOPUTENHHOCTH Pa3HBIX IMITMPUYECKHX (hOPMYII,
aBTop oOparaercs K BUIy (hopMyJIbl, HaiIeHHON UM
TEOPETUYECKUM ITYTEM, U OIIPENIENSET YHUCIICHHBIE
3HA4YEeHHUs1 KOO PHULIMEHTOB, MOJB3YSCh PE3YJIBTaTaMK
HauOoJIee Y/IOBIIETBOPUTEIBHBIX OIBITOB.

CrenaB KpaTkuil o4epk yCTpoicTBa MOJOTHA
U BEPXHET0 CTPOEHHUS XKeJIE3HOIOPOXKHOTO ITyTH,
a TaK)Ke MOABIKHOTO COCTaBa, aBTOp MOAPOOHO
pasoupaeT aNeMEeHTbI COIPOTHBIIEHHS 03113, K UHC-
JIy KOMX OTHOCSITCSL: COIIPOTHBIICHUE BO3/1yXa, TPEHHE
TBEP/IBIX CMA3aHHBIX ¥ HECMA3aHHBIX TeJl, COPOTHUB-
JIEHHE OT HEPOBHOCTH PENbCOB H IIUH, COMPOTUBIIE-
HHE KOJIEC IepeKaThIBAaHUI0, CONPOTUBIIEHHE OT
MHEpPLUH NPH U3MEHEHHUH CKOPOCTH M HaKOHel| CO-
MPOTUBIICHUE Ha YKIIOHAX.

VI. Ileperpy3ka u XpaHeHHe XJ1e0HOTO 3epHa.
Ieperpy3ka kamenHoro yrist (1882 r.)

OTOT TPy, COCTABIECHHBIH IPEUMYIIIECTBEHHO Ha
OCHOBaHUM COOCTBEHHBIX HAOMIONCHUIT aBTOpa 3a
rpaHuIeii, 0OHUMAeT COOOK0 CHCTEMATHYECKOE OH-
CaHHe BCceX HaubosIee YIOTPEOUTENBHBIX CIIOCO00B
Meperpy3Ku 3epHa U KAMEHHOTO YIVIS, HAYMHAs OT
Heperpy3KH MPH MOMOIIM JIOCH U HanOoee mpo-
CTBIX OPY/IHMii, KaK MEIIIKH ¥ KOP3HHbI, U KOHYAs I1a-
POBBIMH U THIPABIMYCCKUME KPAHAMHE U 3JICBATOPa-
MH, 36pPHOLOIbEMAMU.

Omnucanue CONpPOBOXKIAETCS HEOOXOTMMBIMHU
OOBSICHUTEIBHBIMH YEPTEKAMHU, IPUMEPHBIMH
pacyéTamu v 3HAYUTEIIBHBIM KOJIMUESCTBOM JIETaNCH
U JIaHHBIX, OTHOCHTEJIBHO pa3MepoB Hamboee
U3BECTHBIX MPUCIOCOOJICHUI, CTOUMOCTH HX,
a TaKKe CTOMMOCTH TPOU3BOIUMON UMH PabOTHI.
Kpowme Toro, mompo6HO pa3o0bpaHo, B KaKHX CIIy-
Yasx OJ[HO MPUCTIOCOOICHHUE UMEET IPEUMYIICCTBO
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nepex ApyruM, puyéM o0paiieHo BHUMaHue, 4To
HE BCErjia MEXaHW4eCKUe MPHCIIOCOONEHHs, XOTS
U BECbMa OCTPOYMHO IPUIyMaHHbIE, MOTYT KOH-
KypHpOBaTh B OTHOIIEHUH CTOUMOCTH PabOTHI
¢ OOBIKHOBEHHOM PabOTOH JIOIBMH.

BTopas monoBuHa Tpyza 3akiiodaeT B cebe
OIHCaHUE YCTPOMCTBA PA3IMYHBIX THIIOB Marasu-
HOB JUIS XpaHEHHUs 3epHa — O Mara3uMHOB-
3J1€BaTOPOB BKIIIOYUTENIBHO. DTa 4aCTh COUMHEHHS,
HaIlMCaHHas [0 TOMY )K€ IUIaHy, KaK M HepBasi,
COCTaB/IsIA y HAC B CBOE BPeMs CIMHCTBEHHOE
H0APOOHOE OIUCAHUE AIEBATOPOB-3EPHOLIOABEMOB
U JI€BaTOPOB-MAra3uHOB, €CIIM HE CUUTATh Opo-
LIIOpPB! 3BATMHLEBA, BhIme e B 1878 1.

VII. O HenpepbIBHBIX TOPMO3HBIX CHCTEMAX
(1878 )

Llenb 9TOTO TPy, KaK HNOSICHSIET aBTOP, COCTOSLIA
B TOM, 4TOOBI PUBECTH CHOCOOBI MOJIHOTO M Ipa-
BUJIBHOTO TOJIKOBAHHS OIBITOB HaJl TOPMO3HBIMH
CHCTEMaMH, TaK KaK €IMHCTBEHHBIH NPHEM st
OLICHKH CPaBHUTEBHOTO JIOCTOMHCTBA TOM WJH JIpY-
TOi CHCTEMBI TOPMO30B COCTOUT B POJOIDKUTENBHBIX
HaOJIONEHUSIX Ha/l ASUCTBHEM TOPMO30B, T.€. IVIaB-
HBbIM 00pa30M B ONPE/IENICHUSIX ATHHBI ITyTH, TIPOXO-
JIMMOTO TI0€3/I0M C MOMEHTa, KOTJa TOfiaH CUrHal
TOPMO3HTB, 10 MOMEHTA TIOJIHOM OCTAHOBKH M0E3/1a.

B 3akimouenue npod. IleTpoB npuxomur K cie-
JYIOLIMM HHTEPECHBIM BBIBOJIAM:

1) CoBeplueHHast TOpMO3Hast CUCTEMA JI0JDKHA
JIeiCTBOBATH [IEPEMEHHBIM JIaBJIEHHEM KOJIOJIOK Ha
KoJiéca, B 3aBUCUMOCTH OT CKOPOCTHU J[BHIKEHUS
noesna. B Hacrosiiee BpeMs HET HU OJIHOW CHC-
TEMBI, YAOBJIETBOPSIOIIEH 3TOMY YCIOBHIO.

2) Topmo3Hasi cucTemMa ¢ HOCTOSIHHBIM JIaBJie-
HHEM, HE 3aCTaBIISIIOIINM €IIE KOJIECO CKOJIb3UTh,
OCTaHaBIIMBAET MOE3]] TeM ObIcTpee, 4eM 0oJIblie
9TO JaBJeHHeE; NPOTHKEHUE, HEOOXOIUMOe IS
OCTaHOBKH 0e3/1a, Ooyee 4yeM B IpeblIylieM
ciyyae ot 1,5 10 2 pas.

3) Topmo3Has cucTema, rjie MOCTOSHHOE JIaB-
JICHUE Ha CTOJBKO BEJIMKO, YTO BBI3BIBAET YXKE
CKOJIB)KEHHE, OKa3bIBaeTCsl HauOoee YOBIETBO-
PUTENBHBIM [IPH HEKOTOPOM OIIpe/IeTIEHHOM JaBiie-
HHH Ha KOJIOJKH M BCSIKOE YMEHBIIEHHE WU YBe-
JIMYEHHE ITOTO JIaBNeHHs TpeOyeT /Uil 0CTAHOBKU
ye OOJBIIEro myTy.

B 3TOM Cityyae anvHa My TH [T ONHOM OCTaHOB-
KU 1roe3zia Gosiee MpUONMKAETCS K HACaIbHOMY
CITy4ato, YeM HPH MPEIBIIYIIEM YCIOBHH.

HeoOxomMo yHoMSsIHYTh, YTO HPEIVIOKEHHBIE
aBTOPOM (hOPMYJIBI M BHITEKAIOIIUE U3 HUX CIIEJCTBHUS
TIOJTYYHITH TIOJTHOE MOATBEPIKIEHHE B ONbITax [ aib-
TOHa, onMcanHbIX B Enginering 3a 1878 1.

4) BecbMa cy1iecTBeHHO, 4ToObI HE0OX0aUMast
JUISL TOPMOYKEHUSI CHJIa pa3BUBAaIach MOMEHTAJIb-
HO, BCSKOE IOCTENEHHOE YMEHBIIEHHE 3TOTO
JIABJICHUSI MOXKET OBITh TOJIBKO MOJIE3HO, BO3pa-
CTaHHe ke BPEIHO.

[Ipumensis cBou cooOpakeHUst U (HOPMYIIbI
K CPaBHEHHUIO PE3YJIBTATOB OIBITOB, IPOU3BEIEH-
HBIX 3a TpaHuleil u y Hac (Ha CI16.-Bapm. x.1.)
C Pa3INYHBIMH CHCTEMaMHU TOPMO30B, ¥ CPaBHHB
UX C pe3yJibTaTaMu, KOTOpbIe ObUTH OBl JOCTUTHY-
Tl IPU MJEAJTBHOM TOPMO3€, aBTOP MPUXOAUT
K 3aKJIF0UEHUIO:

a) YTO pas3jMyue B pe3y/brarax NpPUMEHEeHHs
Pa3HBIX CHCTEM TOPMO30B IPOUCXOUT HE CTOJIBKO
OT CHCTEMBI TOPMO30B, CKOJILKO OTTOTO, 4TO IIPOU3-
BOJMMOE MIMH JIaBJICHHE Ha KoJiéca HEe OJIMHAKOBO;

0) uTo KOA(PUIMEHT TOIE3HOrO ACHCTBHS BO
BCEX cUcTeMax He boiee V4,

B) 4TO €/Ba JI1 MOYKHO OKMJATh JaJIbHEHIIEero
YBEJIMYEHHsI OBICTPOTHI OCTAHOBKH I10€3/1a, €CIIH
TOJIBKO COXPaHHTh TPEOOBaHHE, YTOOBI BO BCE BpeMst
TOPMOXKEHHSI KOJIEca HE CKOJIB3HIIH TI0 PEJIbCaM.

VIII. Onpenenenne cCKOPOCTH Noe31a Ha
“KeJIe3HOii Jopore MPH BO3MOKHOM YBeJINYeHHH
BeposTHOCTH Ge3onacHoro aBu:xenus (1890 r.)

B 31001 Oportope, MosiBIIeHHE KOTOPOiA BHI3BAHO
HecuacTHbIM ciyyaeM 17 oxtsaops 1888 r., aBrop
oOpalaeT BHUMaHUE Ha TO, YTO IOMHUMO COCTOSTHHSI
IyTH, 0COOEHHOCTEH [TapOB03a, IPUBBIYEK MAILIHHU-
CTa U TIp. — OJHOM U3 IPHYHH HECUACTHBIX CITy4acB
MOXET ObITh HECOOTBETCTBHE CKOPOCTH JIBHIKCHHS
Toe3/1a ¢ JaHHBIM NPO(UIIEM U COCTABOM I10€3/1.

B Buny cero npog. Ilerpor maér dpopmyibl,
HO3BOJISIIOIIUE:

1) onpenenuTs Ui TAaHHOTO COCTaBa IOe3/a
THpeJIeNbHYI0 0e30I1aCHYI0 CKOPOCTh, €CJIU TOJBKO
M3BECTHA TIpefielibHas Oe30macHast CKOpoCTh, € KO-
TOPOM MEepeBUTaOTCs 110 JIMHUM 110€3]a KaKoro-
700 APYToro onpeenéHHOro COCTaBa;

2) ompenenuTh I JAHHOTO NMpoQHiIs U CO-
CTaBa 1oe3/a MpeJebHy0 CKOPOCTb, IIPH KOTOPOH
OCTaHOBKa 110€3/1a IPH IIOMOILH TOPMO30B MOTJIa
OBl OBITH IOCTUTHYTA Ha MPOTSHKEHUH He Oolee
TOTO, IPY KOTOPOM OHA JIOCTUTaeTCs PH JIBHIKE-
HHU C HauOOJIbLIEIO 03BOJICHHOIO CKOPOCTHIO Ha
TOPU30HTAJILHOM ITyTH, IPH YCJIOBUH, YTOOBI IIPH
TOPMOXKEHUH He OBUIO eIE CKOJIbKEHMUS, CIIOCO0-
HOTO BbI3BaTh 00pa3oBaHKUe Ha KONEcax IIOCKHUX
MECT, UMEIOIMX MOCIIeCTBUEM yIaphl KoJéc 00
PEJIBCHI.

(«Keneznoooporcroe enoy,
1892, Ne 4748, C. 118-129) @
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I'nbizun U. U. [oBblieHue 3neprodggex-
THBHOCTH TSATOBBIX JIEKTPONPHUBOIAOB CO
CTAaTHYECKUMH NPeodpa3oBaTesiMH JIEKT-
PO3HEPruM M ACHHXPOHHBIMHU TATOBBIMU
aBurareasiMu / Aproped. auc... KaHja. TeXH
Hayk. — M.: PYT, 2022. - 18 c.

Poccuiickue xene3Hble JOPOTH SIBISIOTCS
BTOPOM IO BEJIMYMHE TPAHCTIOPTHOM CHUCTEMOM
mupa. [IpoTsHkEHHOCTH MEKTPHUPHUITUPOBAHHBIX
JKeJIe3HbIX gopor B Poccuun cocrapisier Oosnee
43 teic. kM. «[Iporpammoii anexTpuduKaum
Y4acTKOB skesie3HbIX fopor cetu OAO «PXKID»
Ha niepuon 10 2050 .y npeaycMOoTpeHa JIeKTPH-
(hUKaIHs YYaCTKOB JKEJIC3HBIX JOPOT MePEMEH-
HBIM TOKOM, a TaK)Ke [IEPEBOJI C HOCTOSIHHOTO Ha
MEPEMEHHBI TOK HECKOJIbKUX YYACTKOB KeJe3-
HBIX JIOPOT, YTO OOYCJIOBIMBAET BOCTpeOOBaH-
HOCTb 3JIEKTPUYECKOTO IOJIBHKHOTO COCTaBa
(BI1C) nepeMEHHOTO TOKAa Ha CETH KEJIC3HBIX
JIOpOT.

OIHUM W3 MPUOPUTETHBIX HAIPaBICHUM
pazButus DIIC sBisieTCSs MOBBIIIIEHNE YHEPTEeTH-
4ecKol 3Q(PEeKTUBHOCTH U, KaK CJIEACTBHE,
YMEHBIICHHE CTOMMOCTH XH3HECHHOTO I[HKJIa
OIIC.

Ha OIIC nepeMeHHOro ToKa MpeoOpa3oBaHue
JJIEKTPUYECKOI SHEPIHH, NOCTyNaloed u3
KOHTAKTHOM CETH K TATOBBIM JBHUTaTeIIsIM, OCY-
IIECTBIISIETCS. TPE0OPa30BaTEIbHON CUCTEMOI,
COCTOSIIIEH U3 TATOBOIo TpaHc(hopMaropa 1 BeH-
TUIIBHOTO NpeoOpasosares. [IpeodpasoBaresns-
Hasl CHCTEMa CEPUIHO BBIITYCKaE€MBIX 3JIEKTPO-
BO30B [IEPEMEHHOIO TOKA COCTOUT M3 TATOBOTO
TpanchopMaTopa U BBIIPSIMUTEILHO-UHBEP-
TOpHOTO npeodpasosareins (BUIT).

TAroBBIM 3MEKTPONPUBO]] COBPEMEHHOTO
JJIEKTPOBO3a MEPEMEHHOI0 TOKa COCTOUT U3
npeoOpa3oBaTesIbHOIM CUCTEMBI, B COCTAB KOTO-
POt BXOIST TSATOBBII TpaHCcopMaTop, MOTyIpo-
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BOJIHUKOBBIH Pe0Opa30oBaTeIb MIEKTPOIHEPTHU
Y aCUHXPOHHbIE TAroBbIe BUraresu. [Ipu aTom
HauboJee BaKHOH 3aj1aueii sIBJSIETCS] CO3aHue
CIOCO0OB M ANTOPUTMOB YIpaBJieHHUsI, o0ecIie-
YHUBAIOIIUX TPeOyeMbIe TATOBO-IHEPIreTUUECKHUE
MOKa3aresd U AJIEKTPOMAarHUTHYIO COBMECTH-
MOCTb JIEKTPOB03a C HH(PPACTPYKTYPOii B yCIiI0-
BHSIX M3MEHSIOUIMXCS MapaMETPOB CUCTEMBI
TSTOBOTO JJIEKTPOCHAOKEHHSI.

Lenbto paboTsI SBIISIIOCH OBBILIEHUE SHEP-
reTHYECKOH A(PPEKTHBHOCTH JIEKTPOBO30B Iie-
PEMEHHOI'0 TOKa CO CTaTUYECKUMH TATOBBIMHU
rpeodpa3oBareNsiMi, OCHAIEHHBIMU yCOBEP-
LIEHCTBOBAHHOM CUCTEMOI1 yIIpaBiIeHUs..

J1st nocTHXKEHUS TOCTaBICHHOH 1IETU B pa-
0ote peraics psi 3a1a4:

* BBITIOJIHEH aHAJIU3 CYLIECTBYIOIINX CUCTEM
yIpaBiIeHUs] BXOAHBIMH IPeoOpa3oBaTesIsIMU
AJIEKTPONOABUIKHOTO COCTaBa MEPEMEHHOTO
TOKAa U CTPYKTYPBI JJIEKTPUUECKOH YaCTH TATO-
BOTO DJIEKTPONPHBOJA C ACHHXPOHHBIMHU TATO-
BBIMH JIBUTATEIISIMH;

* pa3paboTaH Croco0 KOMITICHCAITUH PEAKTHB-
HOU MOIIIHOCTH IIPH Peain3aliy OlepeKarole-
ro (pa30BOTO CIIBHIa BXOJHOT'O TOKA OTHOCHTEITb-
HO HaNPsDKEHUS Ha TOKOITPUEMHHKE DJIEKTPOBO3a
C YeTBIPEXKBAPAHTHBIM ITpeodpa3zoBareiem;

* pa3paboTaHa KOMIUIEKCHAs! KOMITBIOTEpPHAs
MOJIEJTb CUCTEMBI [T paOOTHI HA OTHON (uep-
HOM 30HE JIBYX 2JIEKTPOBO30B IIEPEMEHHOTO TOKa
C Pa3IMYHBIMU NPeoOpa30BaTEIbHBIMU CHCTE-
MaMmu;

* BbIOpaH () (eKTUBHBII METOA YIIpaBICHUS
YeThIPEXKBaAPAHTHBIM IPE0Opa3oBaTeseM B pe-
YKMMeE KOMIICHCAIIUU PEaKTUBHOM MOIIHOCTH.

DneMeHThl HayYHOH HOBHM3HBI BKITIOYAIIH!

* /IAIITUPOBAHHYO K U3MEHSIOIUMCS Iapa-
METpaM TATOBOH CETH CHCTEMY aBTOMAaTH3UPO-
BaHHOTO YIPaBJICHHUS TATOBBIM NpeoOpa3oBare-
JeMm;

* KOMIUIEKCHYIO MaTeMaTHYECKYI0 MOJEIb
CHCTEMBI «TSTOBasi CETh—AJIEKTPOBO3 NEpEMEH-
HOTO TOKa C YeThIpEXKBaApaHTHHIM (4q-S) npe-
oOpazoBarenem»;

* TEXHUYECKUE TPEOOBaHMS K HIEKTPOBO3aM
MIEPEMEHHOT0 TOKa HOBBIX ITOKOJIEHHH.

Jaist perienust 3a71a4 UCTIONb30BaHbI CIEAYO-
L€ METO/IbI MCCIIEIOBAHUS: YHCIICHHBIC U aHa-
JIUTHYECKUE METOABI petieHus uddepeHuas-
HBIX YPaBHEHMH; METONbl aHalIM3a U pacuéTa
TIOJTYTIPOBOTHUKOBBIX ITpe0Opa3oBaTesiei aJeKT-
PHUECKOW IHEPrHH; METO/bI MaTeMaTHYeCKOTo
MOJICJTUPOBAHUSI CIIOXKHBIX AIEKTPOTEXHUUECKUX
CHCTEM; METO/IbI KCIIEPUMEHTAIILHOTO OIIpeie-




JICHUSI TAPAMETPOB U XapaKTEPUCTHK 3JIEKTPO-
TEXHUYECKHUX KOMILICKCOB.

CrerneHb JOCTOBEPHOCTH W anpoOanus Io-
JIYY4EHHBIX PE3yJIBTaTOB JUCCEPTAIIMOHHOM pa-
00Tbl 000CHOBaHA TEOPETUUECKHU U TOJTBEPK-
JIaeTCsl YIOBIETBOPUTEIbHBIM COBIAICHUEM
MONYYESHHBIX B pabOTE Pe3yIbTaTOB C JaHHBIMH
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHHMN, TONTyYeH-
HBIX TIPH UCIIBITAHHUSAX TPY30BBIX MEKTPOBO30B
HaskcrepuMeHTaIbHOM Konblie N1 « BHUMKT
(r. IllepOunka), a TakxKe C pe3ylbTaTaMu Ipyrux
HccieoBareliei, paboTaroInX B 3TOM Halpas-
JICHUH

B pesysnbrare npoBeIEHHOTO TUCCEPTaLMOH-
HOTO MCCJIEJIOBaHUSI Ha OCHOBAaHWMW aHaln3a
3IIEKTPOMATHUTHBIX TPOIIECCOB B CHCTEME «Tsi-
rOBasi CETh— AEKTPOBO3» MPEUIOKESH AITOPHTM
yIPaBICHHS YeTHIPEXKBAIPAHTHBIM IPeoOpa3o-
BaTeJIeM AJIEKTPOBO3a, padOTAIOLIETO B PEXKUME
TSITH.

YCTaHOBIIEHO, YTO MPU HAXOXKICHUH HA Ofi-
HOW (puaepHON 30HE pabOTAOIIETO B TATOBOM
peKHMe 3IEKTPOBO3a C BBIPSIMHUTEIBHO-
HWHBEPTOPHBIM Tpeobpa3oBaresieM U 3IEKTPo-
BO3a C YEeTHIPEXKBAIPAHTHBIM MpeoOpa3zoBare-
JIeM BO3MOXKHO PEalM30BaTh IMOZJIEpKaHHE Ha
TpeOyeMOM ypOBHE HampspKeHHs Ha QuaepHOi
30HE 3a CYET MEPEBO/IA AIIEKTPOBO3a C YETHIPEX-
KBaJIpaHTHBIM MPeoOpa3oBaTesieM B PEKHUM Te-
HEPUPOBAHUS PEAKTUBHOW YHEPTUH B KOHTAKT-
HYI0 ceTb. JIJst 3TOro npeaniokeHa pa3padboTaH-
Hasl B JIUCCEPTAIMH AJaNTUPOBAHHAS K H3Me-
HSFOLIUMCS [TApaMeTPaM TATOBOU CETH CHCTEMa
ABTOMATH3MPOBAHHOTO YIPABICHHS YETHIPEX-
KBaJIpaHTHBIM TIPe0oOpa3oBaTeieM.

[Ipu aHanmM3e OTEYECTBEHHBIX M 3apyOex-
HBIX MCTOYHHKOB MH(OPMAIMU O BOMPOCAM
B3aMMOJICHCTBHSI AMIEKTPOIOABHIKHOTO COCTaBA
MEPEMEHHOTO TOKA H TATOBO CeTH CHOpMYITH-
pPOBaHbBI 3a/1a4K M TPEJIOKEHBl KOHICIIHH
MOBBIMICHUSI SHEPTETUICCKON 3D (HEKTUBHOCTH
JNMEKTPOTEXHUUECKOM CHCTEMBI TATOBAS CETh—
JJIEKTPOBO3Y.

[epcneKkTHBBI TATBHEHIIIETO PA3BUTHS TEMBI
MOTYT BKITIOYATh HCCIICOBAHUS BOIPOCOB:

* BO3MOXXHOCTH COBEPIIICHCTBOBAHUS TIPEI-
JIOKCHHBIX AJTOPUTMOB YIPABICHHS YSTHIPEX-
KBa/IpaHTHBIM MPE0OPa30BaTENIEM IO CHIHATAM
OT JaTYMKOB HAMPSIKEHHSI KOHTAKTHOW CETH,
YCTaHOBIICHHBIX HA KCILTyaTHPYEMbIX TEKTPO-
BO3aX MEPEMEHHOI0 TOKa;

* YyBCTBUTEIBHOCTHA CHCTEMbI YIIPABICHHS
4eThIpEXKBAJPAHTHOTO MpeobpasoBaTens
K OpOCKaM CETeBOrO TOKA M HAMPSKEHHUS B KOH-

TAKTHOU CETH MPH ABAPHHHBIX PEXXUMAaX PabOThI
CHCTEMBI TSTOBOTO JJIEKTPOCHAOKEHHUS;

* BO3MOJKHOCTH COBEPIICHCTBOBAHUS CHUC-
TEMBI B YaCTH aBTOMATHYECKOTO YIIPaBICHHUS
YeTHIPEXKBAPAHTHBIMU MPEOOPA30BATEISIMU
HECKOJIBKUX JIEKTPOBO30B MPH HUX Mapaliesib-
HO¥i paboTe Ha OHO#H (uaepHON 30HE.

05.09.03 — Dnexmpomexnuuecxue KOMHIEK-
Cbl U cucmembl.

Paboma evinonnena u sawuwena ¢ Poccuii-
CKOM YHUSepcumeme mpaHcnopmd.

Kanumn B. H. Tekyiee conep:kanue nyTu
B 30HE PeJIbCOBBIX CTHIKOB Ha 0000 Ipy30Ha-
NPSKEHHBIX JUHUAX ¢ TPUMEHEHHEM YIIpY-
ruxX NOAINAJbLHBIX MPOKJIAAOK / ABTOped.
JHUC... KaH/. TexXH. HayK. — M.: PYT (MUUT),
2022.-24 c.

TeopeTnuuecky U SKCIEPUMEHTAIFHO 000C-
HOBaHa 11€JIeCO00Pa3HOCTh BBINPABKU IIYTH
B 30HE PEJIbCOBBIX CTHIKOB YKJIAKOH yNpyrux
MOJIITNAIBHBIX MPOKJIAJ0K Ha CIIEKaBUIYIOCS
MOCTENb KeNe300eTOHHBIX mman. JddexTHB-
HOCTh JJAHHOTO TEXHMYECKOTO PEIICHUS MOA-
TBEPIKJICHA HKCIUTyaTallMOHHBIMU HAOJIO/IeHN -
MH 32 [EePUOJ POITYCKa 10 ONBITHOMY y4YacTKy
6osiee 800 MITH TOHH.

[TpumeHeHne ynpyrux moinaibHbIX Mpo-
KJIAQZ0K B CTBIKaX yPaBHUTENBHBIX MPOJIETOB
0€CCTHIKOBOTO ITyTH MO3BOJISIET MOBBICUTH CKO-
POCTb IPOITyCKa MOE3]J0B NPH BO3ZHUKHOBEHUH
CBEPXHOPMATUBHOTO yBEIMYEHUs 3a30pa B 3UM-
Hee BpeMsi B TeYEHHE CYTOK U B 11€JI0OM YBEJIUYUTh
MPOITYCKHYIO CIIOCOOHOCTh Ha 0CO0Orpy30Ha-
NPSOKEHHBIX JINHUSAX.

Ienbto qriccepTaliMOHHO pabOTHI SIBISIIOCH
onpeneneHue 3QpPpeKTUBHOCTH NPUMEHEHUS
Pa3JIMYHBIX BHJOB MOAIIIAIBHBIX MPOKIAIOK,
YKJIaJbIBAEMBIX 0] TIOJOIIBY IIIAJI MPH BbI-
NpaBKe TPOCAJOK B CTHIKOBOW 30HE B paMKax
TEKYIIETro CO/IEPXKaHusl, HA OCHOBAaHWH aHaJIN3a
pe3yJbTaToB U3MEPEHNH HaKOIUIEHHBIX aedop-
Maluii Iy TH ¢ y4ETOM XapaKTePUCTHK TPY103aT-
par ¥ nokasaresieil CTaOMIbHOCTH IyTH.

3ajaun ucclienoBaHus BKITIOYAIIHN:

* TEOPETUYECKHE U IKCIIEPUMEHTAIbHBIC
WCCIICIOBAHUS TSl PEILIeHUs IPOOJIeM KCILTya-
TaIMY CTHIKOB ITyTH Ha KeJIe300€TOHHBIX LIMa-
Jax;

* TEXHHUYECKHUE PEIICHHs 110 MOBBILICHUIO
CTaOMJILHOCTH ITyTH B 30HE CTHIKOB.

OOBEKTOM HCCIIEJOBAHUS SIBIISUICS JKEIIE3HO-
JIOPO’KHBIH MYTh B 30HE PEITLCOBBIX CTHIKOB.
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[TpenmeToM ucciieIoBaHusI SBISLIOCH IIPHUMe-
HEeHME NOALINAJIbHBIX NPOKJIAJ0K B Ipoliecce
00CITy>KUBaHHsI )KEJIE3HOJOPOMKHOTO ITyTH B CThI-
KOBOW 30H€ JIJIs TOBBIIIEHUS €T0 CTa0UIBHOCTH.

B pesynbrare npoBe€HHBIX HUCCIIEI0BAHUM
NPeUIOKEHBI PEILICHUsI IT0 CHIKEHHIO AehopMa-
LM B CTHIKOBOM 30HE IyTH Ha XKene300e TOHHBIX
HInanax 3a c4éT YKIaAKH yIpyrux IPOKIaoK
T10/1 IOJIOWIBY LITIAJI IPH BBINPABKE IPOCAJIOK 10
14 MM IIpu TEKyIIEeM COAEP)KaHUU MTyTH.

O6ocHOBaHa BO3MOXXHOCTh MPUMEHEHUS
YIPYTUX MOILITAIBHBIX MPOKJIAJOK B CThIKaX Ha
JKeJNe300eTOHHBIX ITanax /s HOBBIIIEHUS
CKOPOCTH TPOITyCKa ITI0€3/10B I10 3230pY B CTHIKE
110 32 MM ¢ 25 km/4 10 40 kM/4.

Paspabotan rpaduk pacmpenencHus padboT
NIPY BBINIPABKE MPOCAJIOK B CTHIKAX Ha JKEJe30-
OETOHHBIX IMNaJIaX C YKJIaJAKOH YIIPYTHX MPOKJia-
JIOK.

[MToaTBepkeHa BO3ZMOXKHOCTh IPUMEHEHHUS
YIIPYTHX MOALINAIBHBIX TPOKIIA 0K I yCTPOH-
CTBA MEPEXOAHBIX 110 )KECTKOCTU y4YacTKOB OT
0e30aJ1aCTHOTO ITYTH K TUIIOBOIM KOHCTPYKLIUH.

JlokazaHbl BO3MOXKHOCTH: ITPUMEHEHHS YII-
PYTHX MOALINAIBHBIX TPOKIAIOK /IS BEITPABKU
MPOCAJIOK B CThIKaX Ha JKeJIe300€TOHHBIX IIa-
Jax Ha 0COOOTPY30HANPSKEHHBIX JTHHUSAX;
nponycka 6osiee 800 MIH TOHH 0€3 JOIOIHHU-
TEJBHOM BBINPABKU MOCIIE YKIAIKA YIPYTUX
MOJUINANTBHBIX MPOKIAAOK ISl YCTPaHEHUs
MpocaaoK iyOuHOU 70 14 MM; CTaOMIBHOCTH
TEOMETPHYECKUX U KECTKOCTHBIX XapaKTepH-
CTHK YIPYTUX MOAIIIATIBHBIX IPOKIAA0K HOCIe
nporycka TonHaxka 800 MiTH TOHH U Gosee.

O0ocHOBaH BBIOOP KECTKOCTHBIX XapaKTe-
PUCTHK yHPYI'HX MOAIIINAIBHBIX POKIAJOK
C TOYKH 3pEHUsI HAKOTUICHUSI OCTaTOYHBIX Jieop-
Manmii — 40,29 kH/mMMm.

Teoperuuecke 1 SKCIIEPUMEHTAIBHBIE UC-
CJIeI0OBaHMS [TOKa3aJIH1, YTO IIPH UCII0JIb30BaHUN
YIPYTHX MPOKJIAJOK B CTHIKOBOW 30HE BEPTH-
KaJIbHBIE CHJIbI, BOSHUKAIOLIME [TPU B3aUMOJIEH-
CTBHH ITyTH M TIOJIBUIKHOTO COCTaBa 10 CPaBHe-
HUIO C TUIIOBOM KOHCTPYKIMEH Iy TH, CHUKAIOT-
cs B 1,3 pa3a, a yCKOpeHHs Ha MPUHUMAIOLTUX
Hinajax cThika — B 2,9 pa3a 1o cpeIHUM 3Haue-
HUSM U B 2,65 pa3a Mo MakCHUMaJIbHbIM 3Hade-
HUSIM.

[IpumeHeHue ynpyrux HoIINalbHBIX MPO-
KJIaJIOK [103BOJISIET OBBICUTH CKOPOCTH MPOITY-
CKa I0E3/10B 0 CTHIKY C 3a30pOM A0 32 MM
¢ 25 xm/ygac 1o 40 km/yac.

IIepcniexTuBoii HcceoBaHUNA NPUBEAEHHBIX
B JIMCCEPTAIIMOHHON PaboTe SBISIETCS OLEHKA
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BO3MOXKHOCTH JJaJIbHEHILIETO MOBBIIIEHUS CKO-
pocTell IpoIycKa I0e30B B 3aBUCUMOCTH OT
KOHCTPYKLIMH CTHIKA M OTIPEJIeSICHUE PALIMOHAITb-
HBIX c(ep NMpUMEHEHHs pa3paboTaHHOW KOH-
CTPYKLMH CTBIKA B Pa3HBIX YCIOBHSX KCILTya-
TalHH.

2.9.2. JXKene3nooopooicHolil nyms, u3bicKa-
HUe U NPOEKMUPOBAHUE JHCETE3HBIX 00PO2.

Paboma evinonnena u sawuuiena 6 Poccuti-
CKOM YHUSepcumenme mpaHcnopmad.

CoxonoB JI. A. CoBeplIeHCTBOBaAHUE Me-
TOOIUKH pacyéTa M BbIOOPA YCTPOIMCTB KOM-
TMeHCAHN PEAKTHBHOI MOIITHOCTH B CHCTEMe
TATOBOI0 JJeKTpocHad:keHus / Aproped.
JHC... KaH/. TeXH. HayK. — CankT-IleTepOypr:
®I'GOY BO IT'VIIC, 2022. - 16 c.

B cBsi3u ¢ HapacTaro1eit He0OX0IMMOCTBIO
OoJiee MUPOKOrO MPUMEHEHHUs1 dHeprocoepe-
raroluX TEXHOJIOT UM, 8 TAK)KE C POCTOM TapH-
(OB Ha BIIEKTPOIHEPTHUIO, TPOOIIEMa MOBBILIE-
HUS YHEPTEeTUYCCKOM 2P (HEKTUBHOCTH Ha Ke-
JIE3HOIOPO)KHOM TPAaHCIIOPTE B TEYEHHUE I0-
cienHux jnet Bctaét BCE Ooyee ocTpo.
Ouneprerudeckas crparerus OAO «PX»
COJIEP)KUT, B TOM YHUCJIE, U BOIIPOCHI SHEPTO-
cOepeKeHus B CHCTEME TATOBOTO IEKTPOCHA0-
JKCHUS.

OfHMM U3 CIIOCOOOB MOBBIIICHHS YHEPTO-
3¢ (EKTUBHOCTH B TATOBOM 3JIEKTPOCHAOKESHUU
SIBIISICTCSI EMKOCTHAsI KOMIICHCAIUS PEaKTUBHOU
MOII[HOCTH.

B Hacroselr pabore paccMaTpHBaIOTCs
KOMIICHCHPYIOIINE YCTPOWCTBA, yCTaHABINBAE-
MBbIC B TATOBOH CETH MEPEMEHHOIO TOKa. JTH
YCTPONCTBA IOBOJIBHO IIUPOKO PACIIPOCTPaHE-
HBl Ha MOJIUTOHE KEJE3HBIX MOPOr Hallei
CTpaHsbl.

B cucremax TAroBoro 3j1eKTpOCHa0KEeHHUs
JKEJIE3HBIX JOPOT MIEPEMEHHOI0 TOKa yCTaHOB-
JICHO JIOBOJIBHO OOJIBIIOE KOJMYECTBO HEPEry-
JINPYEMBIX YCTPOUCTB MOMEPEYHOM EMKOCTHOM
koMneHcauuu. IIpu 3ToM cyliecTByomias Me-
TOIMKA BHIOOpA UX MOIIHOCTH OCHOBBIBACTCS,
B MEPBYIO 04Yepeilb, HA HEOOXOAMMOCTH MOBBI-
[ICHUST YPOBHS HAMPSDKCHUS U 00CCICUCHUS
TpeOyeMoi IPOIYCKHON CIIOCOOHOCTH.

PaGora Obula HampaBiieHa Ha COBEPUICH-
CTBOBaHHE CYLIECTBYIOIIEH METOANKU BBIOOpA
KOMITEHCHUPYIOIIMX YCTPOMCTB U Mpenosaract
y4éT MOTEePh MOIIHOCTHU B TSATOBOW CETH HEIO-
CPEICTBEHHO MPH BEIOOPE MOIIIHOCTH KOMITCH-
CHPYIOLIUX YCTPOMCTB, OCHOBBIBAsICh HA aHa-




nu3e rpaduka ABUKEHUS MOE3]10B, HapsIy
C TMOJJIep)KaHUEM HEOOXOJUMOro ypOBHs Ha-
MPSOKEHUS] Ha TOKOIPUEMHUKE MOABUIKHOTO
cocTaBa.

OOBEKTOM HCCIIeIOBAHHUS SBIISUIUCH YCTPOH-
CTBa MOMNEpeYHOH EMKOCTHOW KOMIIEHCAIlNH,
yCTaHaBJINBAEMBbIE B CUCTEME TSATOBOTO JIEKTPO-
CHa0XXEeHUsI IEPEMEHHOTO TOKa.

IIpenmeroM mccae0BaHUS ABISUIACH METO-
JIMKa BBIOOpa M pacyéra yCTPOHCTB NONEPEYHON
E€MKOCTHOM KOMIIEHCAIIMH PEaKTUBHONW MOITHO-
CTH.

Ienbro uccneoBaHus SBISAIOCH COBEPILIEH-
CTBOBaHHE METOIMKH BEIOOPA THIIA U MOILTHOCTH
YCTPOUCTB MONEPEYHOI EMKOCTHON KOMIEHCa-
LUH.

B nccnenoBanny npoBeAEH aHAIN3 BIUSHUS
MECT pa3MeIleHHs U TapaMeTPOB KOMIICHCUPYIO-
LIUX YCTPOICTB Ha YPOBEHb NOTEPh MOIIHOCTH
B TSTOBOI ceTH.

PaccMmoTpeHsl MeToIbI pacuéTa mapaMeTpoB
CUCTEMBI TSATOBOTO JIEKTPOCHAOKEHHS C HC-
MI0JIb30BaHUEM TEOPUH BEPOATHOCTEH U MaTeMa-
THUYECKOM CTaTHCTHKH.

Pa3paboTana ycoBepIeHCTBOBaHHAs METO-
JIKa BBIOOpa M pacyéTra yCTPOHCTB ONEPEYHON
KOMITEHCALIUU PEaKTUBHON MOIITHOCTH, IPEJIIO-
Jlararomiasi CTaTHCTHYECKyto 00paboTky rpadu-
Ka JBIKEHUS I0€37I0B U YUET HOTeph MOIIHOCTH
B TSTOBOI ceTH.

Co3paH nporpaMMHBIN KOMIUIEKC AT pacué-
Ta CUCTEMBI TSATOBOTO JIEKTPOCHAOKEHHS Iepe-
MEHHOT'O TOKa, YYHTHIBAIOIIUI CONIPOTHUBIEHNE
SHEProCUCTEMBbI, KOHTAKTHas CEeTh B KOTOPOM
MIPEJCTABIICHA B BUJIE IMHUY C PAaCTIPEIETIEHHBI-
MU TTapaMeTpaMu.

Beinonnena Bepudukanys npeioKeHHOH
MporpaMMbl NyTEM CpPaBHEHHUS PE3yJbTaToOB
¢ pacuéramu B xomiuiekce KOPTOC, ¢usmnue-
CKUM MOJIEJIMPOBAHHEM U JIAHHBIMU aBTOMAaTH-
3MPOBaHHON MH(OPMAIIMOHHO-U3MEPUTEIHHOM
cucrembl AUMICKYD, ncnbiranusiMu Ha husu-
YeCKOM MOJIETIM KOHKPETHOTO Y4acTKa KeJIe3HOMH
JOpOTH.

B pa3paboraHHOM KOMIUIEKCE Ha OCHOBE
MIPOBEIEHHOTO BEPOSTHOCTHOTO aHaJIu3a Ipadu-
Ka JIBUKEHHUS IMOE3/10B MPOU3BEACHBI pacuéThl
apaMeTpoOB CHCTEMBI TATOBOTO 3JIEKTPOCHA0-
JKEHHUS IIPU YCTAHOBKE Ha MOCTY CEKI[HOHUPOBa-
HUSI KOMIIEHCHPYIOIMX YCTPOIMCTB pa3jIMuHbIX
THUIIOB U MOIIHOCTH.

ITo yrBepxaéunbim B OAO «PX]I» metoau-
KaM BbIOOpa M pacuéra KOMIIEHCUPYIOMINX
YCTPOMCTB B CHCTEMaX TATOBOTO AJIEKTPOCHA0-

JKEeHMA OIpeziesieHa pacuéTHas MOIHOCTh yCTa-
HaBJIMBAEMOT0 Ha MOCTY CCKIMOHUPOBAHMUSI
KOMIIEHCUpYIo1ero ycrpoiictsa — 13,37 Maap.
ITpu aTOM CyMMapHasi CpeJTHeCy TOUHAS PEaKTHB-
Hasi MOIIHOCTh, pacXoayeMas Ha TATY MOE3I0B
Ha paccMaTpuBaeMON MEXIOJCTAaHIIMOHHON
30He, cocTaBiseT 6,4 MBap, B CBsI3U C YEM MOIII-
HOCTh KOMITEHCHPYIOIIETO YCTPOHCTBA TOJDKHA
OBITH BBIOpaHa Mo NocieHeMy 3HaueHuto. Of-
HAKO JUIsl pacCMAaTpUBAEMON CHCTEMbI MAKCH-
MaJIbHO BO3MOXKHAsI MOIITHOCTh KOMITCHCHPYIO-
IIET0 YCTPOMCTBA MO YCIOBUIO OrPaHUYCHUS
YPOBHSI HaMpsiKeHus 10 29 kB cocTapmnseT nuiib
2,3 MBap, 3Ha4eHUE KOTOPOM M BHIOpAaHO ISt
MOJICTUPOBAHHS.

Hecmotpst Ha TO, YTO MO YCIOBHUIO MAaKCH-
MaJIBHOTO JIOIYCTHMOTO HAIpsDKEHHs BHIOpaH-
Hasi MOIIIHOCTh HEPEryJIUPyeMOro KOMIICHCH-
pYyIOIero ycTpoicTBa okazanach B 5,9 paza
MEHBIIIE TPeOyeMOii JJ1s1 ITOBBIIICHNS MUHIMAJTh-
HOTO TPEXMHUHYTHOTO HAIPSKCHHS, MPOIIECC
MOJIETTUPOBAHUS IIOKA3aJl POCT yKa3aHHOU BeNU-
yuHbl ¢ 18,53 no 20,6 kB, yto numb Ha 2 %
HWKE omycTuMoro. [Ipu 3ToM MOTepH MOIITHO-
CTH B TATOBOW CETH MPAKTHYECKUA HE U3MCHU-
JIUCh.

Takoke paccMOTpPEH Cliy4yail yCTaHOBKH JIBYX-
CTYIEHUYaTOro KOMIEHCHPYIOIIEro YCTPOICTRa,
MOIIIHOCTh IIEPBOW CTYIEHU KOTOPOTO BIBOE
MEHBbIIIE, YeM CTaTHCTUIECCKH HanboJIee BEPOsIT-
Hasi MOIIHOCTh, MOTpedsieMas HArpy3Kou.
MOIIHOCTB JIOMOJHUTEILHOU CTYIICHH, UCTIOJb-
3yeMO#l B Clly4ae HEIONMyCTHMOIO CHIDKCHUS
HAIMPsHKEHUS, TOJ00paHa 110 YCIOBHUIO MOBHIIIIE-
HUS MUHHMAJIbHOTO MTHOBEHHOTO YPOBHS Ha-
npsbkenus 1o 21 kB. B nannoMm ciyuae norepu
MOIIHOCTH B TSATOBOW CETH YMEHBIIAIOTCS Ha
26 %.

B ciydae mpuMeHEHHs TPEXCTYNEHYATOTO
YCTPOMCTBA MOIITHOCTh CTYIIEHEH KOTOPOT'O BbI-
OpaHa BABO€ MeHbIIEH CpeJHel peakTUBHOU
MOIITHOCTH, TIOTPEOIIEMOI OJHUM, IBYMSI U TPe-
M5l I0€31aMU COOTBETCTBEHHO, YPOBEHB HATIPS-
JKCHHSI B KOHTAKTHOM CETH HE OITyCKaeTCsl HUKE
22,6 kB, a morepu MOITHOCTU B TATOBOM ceTH
cHmxaroTcs Ha 28 %.

OmBIT IKCIUTYaTAlUd KOMIICHCHPYOIIHX
YCTPOMCTB € IUIABHBIM PETYJIHPOBAHUEM IOKA-
3BIBACT, YTO UX MIPUMEHECHUE TIPH YCIOBHH TIOJI-
JiepXKaHWuA HalpspKeHUs Ha ypoBHe 25 kB mos-
BOJISICT CHU3UTH [TOTEPHU MOITHOCTH BIBOE.

OlLeHKa YPOBHS MOTEPh 3JICKTPOIHEPTHH
B TATOBOW CETH NPU MPUMEHEHHH Pa3THYHBIX
TUTIOB KOMIICHCUPYIOIIUX YCTPONUCTB B COOTHO-
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IIEHUH C UX CTOMMOCTBIO IT0Ka3aja, YTo Hauobo-
Jiee BBITOAHBIM C TOYKH 3PEHHsI CHHIKEHHS I10-
TEpb SIBJIAETCS ABYXCTYIIEHYATOE KOMITIEHCUPYIO-
1ee ycrpoiictso. [Tpu aToM Bce oM obecrieun-
BalOT TpeOyeMblil ypOBeHb HANPSDKEHHs Ha
TOKOIPUEMHHUKE 3JIEKTPOBO3a HA PaCCMOTpPEH-
HOM y4acTke. OTHOCHTENbHAsE CTOMMOCTh KOM-
MEHCUPYIOIINX YCTPOUCTB PUBECHA B CpPaBHe-
HUH C CaMbIM JOPOTUM M3 HHX — C IUIaBHBIM
peryimpoBaHieM.

Ilpu ycnoBum cobmroneHus TpeOOBaHUM
K MUHHUMaJILHOMY JIOITYCTUMOMY YPOBHIO Hampsi-
JKCHUsI B KOHTAKTHOM CeTH, B 3aBUCMMOCTH OT
rpaduka JBIKSHUS M TOTPEOIIsieMOl peaKkTUB-
HOI MOIITHOCTH LieJIecO000pa3HO BHIOUPATh OJHO-
U MHOTOCTYyINEHYaThle KOMIEHCHPYIOIIHe
yCTpoiicTBa [yl MUHUMH3AMH OTEPh JJIEKT-
pOSHEpruK. YUHUTHIBasi COBPEMEHHBIH YPOBEHb
pa3BUTHUS YCTPOWCTB aBTOMATU3aIlMU 1 KOMMY-
TAIMOHHOTO 000PYOBaHus, yCTAHOBKA HEPET'y-
JIMPYEMBIX HEOTKIIIOUAEMbIX KOMIIEHCUPYIOIINX
YCTPOMCTB He pexoMeHuayercs. [IpumeHeHue
KOMITEHCHPYOLIUX YCTPOHCTB C TIABHBIM PEry-
JIMPOBAHUEM JIOJDKHO OBITH 00YCIIOBIIEHO HEO0-
XOJMMOCTBIO 3HAYUTEIHLHOTO HOBBILIEHHS ITPO-
MYCKHOI CIIOCOOHOCTH Ha paccMaTpHBaeMOM
yuacTke.

B nmuccepraunonHoit paborte nokasaHo, 4To
MOTEPU MOIIIHOCTH B TSTOBOM CETH IPH YCTAHOB-
K€ KOMIIEHCHPYIOLINX YCTPOMCTB, MOIIHOCTh
KOTOPBIX BhIOpaHa 110 PEaKTUBHON MOIIHOCTH,
noTpedasieMoll moe3aMu, He M3MEHSIOTCS.
Haubounbimmii 3¢ GeKT 0T yCTaHOBKHM KOMITCHCH-
PYIOIINX YCTPOUCTB C TOYKH 3PSHUS CHIKSHUS
MOTEPh B TATOBOW CETH JIOCTUTAETCS IIPH MOII-
HOCTH KOMIICHCHPYIOILIET0 yCTPOICTBa, COCTaB-
nsiroteit 50 % OT peakTUBHOUM MOIIHOCTH, T10-
TpeOsIeMON IEKTPOTIOBHKHBIM COCTABOM.

CdopmynrpoBaHa ycoBEpIIEHCTBOBAHHAS
METO/IMKa BbIOOpa U pacyéra yCTpOMCTB Iore-
PEYHOI KOMIIEHCAIIMN PEaKTUBHOW MOIIHOCTH,
Moipa3yMeBarolias BpIOOp THIIA U MOIIHOCTH
KOMITEHCUPYIOIINX YCTPOWCTB HAa OCHOBE CTaTH-
cTH4Yeckol 00paboTku rpaduka ABMKEHHS I10-
€3/10B C Y4ETOM MOTEPH AEKTPOIHEPTHH.

Pa3paboraH mporpaMMHBIH KOMIUIEKC JUIs
pacuéra napameTpoB CUCTEMbI TATOBOIO AMIEKTPO-
cHaOxeHHs mepeMeHHOro Toka B MATLAB-
Simulink. Ero moctoBepHOCTh MOATBEPKICHA
HU3KOil (He Oonee 12 %) MOrpemHOCThIO0 PU
CPaBHEHUH PE3YJIbTATOB PacyéTOB C JaHHBIMU
cucreMsl AUMMCKYD, pacuéramu B KOMILIEKCE
KOPTOC u ucneitaHussMHU Ha pU3NIECKON MO-
JIeNT KOHKPETHOTO y4acTKa JKeJIE3HOH JJ0pOTH,
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a TaKKe TPeMsl CBUJIETENILCTBAMHE O PETHCTPaLIK
nporpamMmsl i 9BM.

Jokazana 3 peKTHBHOCTD MPEIIOKEHHOM
METOAMKH pacuéTa U BBIOOpa KOMITIEHCUPYIOIINX
YCTPOMCTB NpH €€ arpodaiuy Ha MOJIENU KOH-
KpPETHOTO y4acTKa jkele3Hoi goporu. Bee pac-
CMOTpPEHHBIE YCTPOICcTBa 00ECIEUNBAIOT Tpe-
OyeMblii ypOBEHb HalpsHKCHUs B KOHTAKTHOW
CEeTH, OJTHAKO BHIOOP MX THUIA U MOIIHOCTH Ha
OCHOBE CTaTHCTHYECKOW 00paboTku rpaduka
JIBDKEHUSI [TOE3/10B TIO3BOJISIET ITPY TOM CHH3UTh
MIOTEPU MOIIHOCTH B TATOBOM ceT Ha 26 %.

05.09.03 — Dnexmpomexnuueckue KOMnuex-
Cbl U cucmembl.

Paboma evinonnena u 3awuuiena ¢ Ilemep-
OypecKkom 20Cy0apcmeeHHoM yHugepcumene
nymeti coobwenust Umnepamopa Anexcanopa I.

lanersko K. B. Biausinne nepoBHocTeii
NPoa0abHOro npoduisi Ha 1epOPMATUBHOCTH
NMyTH, 6€30MaCHOCTb ABHKEHHS M Pacxof
JHEPruM Ha TATY Noe310B/ ABTOped. AMC...
KaH/1. TexH. HayK. — M.: PYT (MUMUT), 2022. —
24 c.

B coBpeMeHHBIX YCIIOBHIX SKCIUTyaTalluu
JKEJIE3HBIX JIOPOT I0J] BO3ICHCTBHEM MOE30B
TIOBBIIIEHHON MacChl M JUTUHBI, COCTOSILIMX B TOM
YHCIIe U3 BarOHOB C MOBBIIIEHHBIMH OCEBBIMU
Harpy3kamu, AeopMalyy IyTH B TPOJIOIEHOM
npoduiie MPOUCXOAAT HE TOJIBKO B DJIEMEHTaX
BEPXHET0 CTPOCHHUS ITyTH, HO U 32 CYET HEPABHO-
MEPHBIX OCaJOK 3eMJISIHOTO MOJIOTHA, YTO CIIO-
cO0CTBYET HOSIBIICHHIO JUIMHHBIX HEPOBHOCTEH.

HccnenoBanusi 0Te4eCTBEHHBIX U 3apy0ex-
HBIX CIICIIMAJINCTOB MO3BOJMIH ONPEACIUTD
BIIMSTHHE ITOBBIIICHUS OCEBBIX HAarpy30K Ha Ha-
KOIIJIEHHE paccTpoicTB myTu. OgHaKO MpoLecc
ornpeneneHus: 1e(pOpMaTUBHOCTH JKEJIE3HOI0-
POXHOTO IIYTH 110 NapaMmeTpaM HepoBHOCTEH
B npoduiie U3y4eH He B MOJHOM 00bEMe U3-3a
OTCYTCTBHUSI HHCTPYMEHTOB M HOPMaTHBOB LIS
OIIPEJICTICHUS UX B pEaJIbHOM BPEMEHH.

AKTyaJIbHOCTb Pa0OTBI SIBJISIETCS CIIEACTBUEM
HeOoOXOAMMOCTH Pa3BUTHS UCCIIEAOBAaHUI 1O
OIIPEJICTICHUIO TTaAPaMETPOB HEPOBHOCTEH ITPO-
JIOJIBHOTO TIPOGUIISL ¥ TIOCIIETYIOLIEr0o MOHHUTO-
PHHIa COCTOSIHUS ITyTH 110 U3MEHEHUIO XapaKTe-
PHUCTHK 3THX HEPOBHOCTEH Ha ydyacTKax TshKe-
JIOBECHOTO JIBHYKEHUSI, B TOM YHUCJIE HA Y4aCTKaX
oOpallleH!s BATOHOB C ITOBBIIICHHBIMU OCEBBIMH
Harpy3KaMmu, a TaKk)Ke BIUSHHUS 3THX HEPOBHO-
crell Ha 0€30TMacHOCTh JBMIKEHUS U Pacxoj
SHEPrUH Ha TATY IT0E3/10B.




M3yueHHBIH aBTOPOM OIIBIT ITO3BOJIMJI pealu-
30BaTh CIIOCOO IOJTy4eHHsI TAPaMETPOB JTMHHBIX
HEPOBHOCTEH JJIsI MOHUTOPHHI ' JKeJIE3HOIO0POIK-
HOTO ITyTH 1O IAHHBIM U3MEPUTEJIBHBIX CHCTEM
IIyTeU3MEpUTENeil C 1IeNblo OIpeleNIeHNs napa-
METPOB JUIMHHBIX HEPOBHOCTEH M JIe(hOpMaTHB-
HOCTH NYTH, a TaK)Xe MPOBEJEHUS pacy€ToB
U SKCIEPHMEHTOB MO OLEHKU BIIUSHUSI HEPOB-
HOCTell Ha 0e30MacHOCTb JBIKEHUS M PAaCXOJ
JNIEKTPOIHEPTUH Ha TSTY TT0E3/10B.

Lenbto ucciaenoBaHus SABILUIOCH OIpesese-
HUE U MOHHMTOPUHI IIapaMeTpOB UIMHHBIX He-
POBHOCTEH MPOAOJILHOTO MPOQUIIs, HATHIUE
KOTOPBIX B IYTH OKa3bIBaeT CYIIECTBEHHOE
BIIMsIHME Ha 1e()OpMaTUBHOCTH ITyTH, Oe3o0mac-
HOCTB JIBOKEHHSI U PACXOJl DJICKTPOIHEPTHU Ha
TATY TIOE37I0B.

3aa4M MCCIIeI0BaHMsI BKIFOYAIIH:

* pa3paboTKy IPEUIOKEHUII 110 OLICHKE Jie-
(hOopMaTUBHOCTH IYTH Ha OCHOBE JaHHBIX 00
HM3MEHEHUH [TapaMeTPOB JJIMHHBIX HEPOBHOCTEH
B [IPOIOJIBLHOM Mpoduie;

* OLEHKY BJIMSHUS JUIMHHBIX HEPOBHOCTEH
Ha 0e301aCHOCTh JBIKCHUS;

* OLEHKY BJIMSHUS JUIMHHBIX HEPOBHOCTEH
MIPOJOJIEHOTO MPOQUIIS HA PacXoj YHEPTrHH Ha
TATY TIOE37I0B.

OOBEKTOM HCCIIEAOBAHUS ABISIINCH YYACTKU
JKEJIE3HOJOPOXKHOTO MyTH C JJIMHHBIMH HEPOB-
HOCTSIMHU IIPOJIOJILHOTO MpPOQWIIs, U3MEHEHHE
rapamMeTpoB KOTOPBIX, MOXET YKa3bIBaTh Ha
BO3MOXKHBIE (BEpOsITHBIE) MecTa JedopMaruii
3eMJISIHOTO II0JIOTHA.

[Ipenmerom nccienoBaHus SBISUICH HATYp-
HBIE HEPOBHOCTH MPOJOJILHOTO MpoduiIs ImyTH,
TI0JTyYEeHHBIE re0/Ie3NYeCKUMH METOIAMH OT BHEILI-
HHX I0 OTHOILIEHHIO K ITyTH PENEPHBIX CHUCTEM,
WM QHAJIOTMYHBIE TIOKA3aTelH, TI0Ty4aeMble IPH
YHCIIOBOW 00pab0TKe NaHHBIX C U3MEPUTEIBHBIX
CHCTEM Iy TeU3MepUTeIIsL. DTO MO3BOJIIIO OIIpesie-
JISITh U3MEHEHUs 1apaMeTpoB HEPOBHOCTEH BO
BpPEMEHH C Y4ETOM HPOITYIIEHHOTO TOHHAXA, HX
BIIMSIHME HAa PacCTPOWCTBA IMyTH BBI3BaHHBIX JIe-
(hOopMaTUBHOCTHIO OCHOBaHM, 0€30MaCHOCTh
JBIDKEHMsI M pacxoq snekTposHepruu. [lon «Ha-
TYPHBIMI TIOHUMAIOTCST HEPOBHOCTH, OITMCHIBAIO-
LI1e peajbHOe MOJIOKEHUE MyTH B mpoduiie
B HE3aBHCHMOI CHCTEME KOOPIMHAT U U3MEHSIIO-
LIMECs PH YBEIUYEHUH IPOITYIIIEHHOTO TOHHAXKA.

Pesynbrarhl, nonyueHHbIE B XO/I€ peain3a-
LIUH, apoOUpPOBaHKs U BepH(UKAILMU B HCCIIe-
JIOBAaTEIIbCKUX IIENIAX CIoco0a onpenencHus
rapaMeTpoB HEPOBHOCTEW IPOIOIBHOTO podu-
JIs1, TIO3BOJIMJIN JIOKA3aTh, YTO BEJIWYMHBI JJIHH-

HBIX HEPOBHOCTEH MOTYT SIBIATHCS IIEMEHTAMHU
OLICHKH J1e(pOPMATHBHOCTH ITyTH.

[MpeoxKeHb! 1 BHEPESHBI TOKA3aTEeNH OLICH-
K 1e(pOPMATHBHOCTH MYTH B MPOJOIHHOM
npodue.

[Mony4yeHHbIC TaHHBIC MTO3BOJSIOT aHATH3HU-
poBaTh BIUSIHUE JJIMHHBIX HEPOBHOCTEH, BBI-
3BaHHBIX JIe(HOPMATHBHOCTRIO My TH, Ha Ge30mac-
HOCTb [IBIDKCHHS MPU CXOJaX MOIBHKHOTO CO-
CTaBa U IOTIONHUTEIBHBII PACXO/] MEKTPOIHEP-
THH Ha TATY MOE3/I0B.

BBeneHo HOBOE OTpee/ieHHe «ITHHHAS
HEPOBHOCTHY» KAK OTKIIOHEHHE TTOJIOKECHHS [Ty TH
PaBHOMEPHOTO YKJIOHA B IPOIOILHOM poduie,
MOJy4aeMoe Te0Je3NICCKUMH METOJaMHU OT
BHEIIHUX PEMEPOB MO OTHOIICHUIO K TTyTH HIIH
METOJIOM TpeoOpa3oBaHus, MPEACTABICHHBIM
B pabore.

[Mpe/oKeHbI MoKa3aTeNu OleHKH Aehopma-
THUBHOCTH ITyTH HA OCHOBE JTaHHBIX U3MECHCHHUSI
apamMeTpoB JJMHHBIX HEPOBHOCTEH B IIPO0ITH-
HOM npoG e, BKITFOUEHHBIE B aKTyaTH3HPOBAH-
HYI0 METOJMKY OICHKH BO3JCHUCTBHS MOMIBIIK-
HOTO COCTaBa Ha Iy Th 110 YCIOBHSAM 00eCIICUCHHS
HaJEKHOCTH, YTBEPKIACHHYIO PacIOpsKeHUEM
OAO «PXXI» Ne 2706/p ot 22.12.2017 1.

PaspaboTana MeTOIMKa U pacuéTHast MOZEIb
MOHHUTOPHHTA COCTOSIHHUS MYyTH IO apamMeTpam
JUTHHHBIX HEPOBHOCTEH MPO0IBHOTO MPpoduIs,
BKITIOUEHHBIC B METOIUKY JOMOJHUTEIBHOTO
MOHHUTOPHHTA COCTOSIHHUS MyTH IO MTapamMeTpam
JUTHHHBIX HEPOBHOCTEH MPOIOIBHOTO MpoduIs,
0a3UPYIOIIYIOCS Ha COOTHOIICHUH JITHHBI, aM-
IUTATYBI U IUTIONIA el HEPOBHOCTEH, YTBEPXK-
néHuyio pacmnopsxeHuem OAO «PXI»
Ne 2191/p ot 03.10.2019 1.

N3110)xeHbI OCHOBHBIE OJIOKEHHST METOIUKH
OIpeIeNICHHUs TAPAMETPOB JJIMHHBIX HEPOBHO-
cTeil U1 UIX MOHUTOPHHTA B TIPOIIECCE IKCILTya-
TaInH.

[pencraBieHbl CHCTEMATH3UPOBAHHbBIE pe-
3y/IBTaThl MOHUTOPHHTA JUTHHHBIX HEPOBHOCTEH
B Pa3MYHBIX PETHOHAX CETH.

PackpbIThl 3aBHCHMOCTH M3MCHEHUS Mapa-
METPOB JUTMHHBIX HEPOBHOCTEH OT MPOMyIICH-
HOTO TOHHAXA.

Jloka3aHo BIMSIHHE JUTMHHBIX HEPOBHOCTEH
MPOIOJIBHOrO MPOodUiIsl Ha OE30MACHOCTh JBU-
JKEHHS TTOE3/I0B.

Co3nana cucTeMa MPakTHYSCKUX PEKOMEH-
Janii B YaCTH MOHHTOPHHIA TapaMeTpOB CO-
CTOSIHHS ITYTH 10 TAHHBIM, COACPKAIIUM H3Me-
HCHUsI XapaKTePUCTUK JUTHHHBIX HEPOBHOCTEH
MPOAOIBHOTO TPOPHIISL.
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OnpenenéH 3KOHOMUYECKUU P(PEKT oT
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Mockse 17 HosiOps 2022 rona 3aBep-

mmachk « TpaHcropTHAS HEAEHms» —

IJIABHOE JIEIOBOE COOBITHE OTPACIIU
B Poccnn. OCHOBHBIM MEPOIIPUSATHEM SBIIS-
ercst MextyHapoaHblid ()OpyM U BBICTaBKa
«Tpancnoprt Poccuny.

B pamkax ¢opyma TpaaMIHOHHO pac-
CMaTPHUBAIOTCS BOMPOCH], KacalOIHECs
Pa3BUTHS TPAHCIIOPTHOM HHPPACTPYKTYPBI,
MTOBBIIICHUSI KaueCTBa TPY30BBIX M Tacca-

® MWP TPAHCMOPTA. 2022. T. 20. Ne 6 (103)

YKUPCKUX ITEPEBO30K, 00ecTiedeHus 6e3omnac-
HOCTH Ha TPAHCIIOPTE.

30 MepomnpusATHiI AeJI0BOr0 (popmara
¢dbopyma B 2022 roxy npuBiekin Ooiee
300 criukepoB, 3500 y4aCTHUKOB U CBBIIIE
40 nmeneramuii u3 cyonpexToB Poccuiickoit
Denepanumn.

[Iporpamma @opyma OblIa pa3aeneHa Ha
TpU OCHOBHBIX Oyoka: «Ctparerus», «lle-
peBo3ku U uHppacTpykrypa», «MexyHa-
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POAHBIE TPaHCIOPTHBIE KOPUAOPHD. Kax-
JIOMY M3 HHUX OBUI MOCBSIIEH OTJENIbHBIN
JIeHb JIeIOBOU MTPOTPaMMBI.

Ha nonsix @opyma nponuio 63 moamnu-
CaHUs COTJANIEHUN O COTPYAHHYECTBE
1 B3aUMOJICHCTBUU. Bee OTKpBITHIE 1ET0BBIE
CecCHM TPaHCIUPOBAIIUCH OHJIAIH Ha caiiTe
MunuctepctBa TpancnopTta Poccuiickoit
Genepanuu n Ha opuUMANBHOM caiiTe
TpaHncnopTHOl Henenu. 3a BpeMs Mepo-
NPUATHUST YUCIO MPOCMOTPOB OHJIAWH-
TPAHCIIALUNA COCTaBMIIO 355 ThICSY.

Ha BeicraBke «Tpancniopt Poccuny Obun
MpeJICTaBIIeHb! BCE KIIIOUEBbIE KOMITAHUU OT-
pacmu. OO1mast oAb YKCIIO3UIINH COCTa-
Bui1a 3900 KB. M, CBOM HOBEHIIHE pa3pabOTKH
MPOJEMOHCTPUPOBAIN 75 3KCIIOHEHTOB,
a OCMOTpeTh uX npunuik 6onee 10 Thicsd
yernosek. LlenrpansHoe Mecto 3ausu1 O0benu-

® MWP TPAHCIMOPTA. 2022. T. 20. N2 6 (103)

HEHHBIN CTEHJ MPUOPUTETHBIX NMPOEKTOB,
JIEMOHCTPUPYIOIIHI XOJT peaTi3aliiy BaKHe-
HIMX POEKTOB TPAHCIIOPTHON OTPACIH.

Taxxke Ha BbICTaBKe paborana CTyaus
Poccuiickoro obmiecTBa «3HaHHEY, THE 3a
TpH Hs nipouio Oosee 20 JeKIMi, OTKPbI-
TBIX JMAJIOTrOB, HHTEPBBIO C TMPEACTaBUTE-
JSIMM KpyHMHEHIINX KOMIaHUN OTpaciu,
Y4EHBIMU U HHXKEHEpaMHU.

IIo marepnaiam MuHHCTEpCTBA
Tpancnopra Poccuu

H caiiTa MepONPUATHSI:
https://mintrans.gov.ru/press-center/
news/10516;
https://2022.transweek.digital/ru/
media/v-moskve-zavershilis-xvi-
mezhdunarodnyy-forum-i-vystavka-
transport-rossii @
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the Transport Week, the main business
meeting of the industry in Russia,
comprising as core events the Transport of
Russia International Forum and Exhibition.
The framework of the forum traditionally
focuses on the issues related to the
development of transport infrastructure,
improving the quality of freight and
passenger transportation, and ensuring
transport safety.
30 events of the forum’s business format
in 2022 attracted more than 300 speakers,
3500 participants and over 40 delegations

N ovember 17,2022 was the final day of

® MWP TPAHCMOPTA. 2022. T. 20. Ne 6 (103)

from the constituent entities of the Russian
Federation.

The program of the Forum was divided
into three main blocks: Strategy, Transport
and Infrastructure, International Transport
Corridors. A separate day of the business
program was dedicated to each of them.

On the sidelines of the Forum, 63
cooperation and interaction agreements were
signed. All open business sessions were
broadcast online on the website of the
Ministry of Transport of the Russian
Federation and on the official website of
Transport Week. During the event, online
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broadcasts were viewed more than 355
thousand times.

All key companies of the industry
attended the Transport of Russia Exhibition.
The total area of the exposition was
3900 sq. m, 75 exhibitors demonstrated their
latest developments, and the Exhibition was
visited by more than 10 thousand people.
The attention particularly focused on the
Joint Stand of Priority Projects, demonstrating
the progress of the implementation of the
most important projects in the transport
industry.

The studio of the Russian Znanie Society
was a platform for more than 20 lectures,

® MWP TPAHCMOPTA. 2022. T. 20. Ne 6 (103)

open dialogues, and public interviews with
representatives of the largest companies in
the industry, scientists, and engineers over
three days of the Exhibition.

Compiled based on the news released
by the Ministry of Transport

of the Russian Federation and news
placed on the website of the event:
https://mintrans.gov.ru/press-center/
news/10516;
https://2022.transweek.digital/ru/media/
v-moskve-zavershilis-xvi-
mezhdunarodnyy-forum-i-vystavka-
transport-rossii @
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The Fourth Industrial Revolution
and its Impact on Railways

Evgeny A. SOTNIKOV Konstantin P. SHENFELD

ABSTRACT

The analysis of the stages of development of industrial
production by human society based on the well-known concept of
four industrial revolutions has resulted in retrospection of technical
and technological development of railways during the periods
between the industrial revolutions in terms of core rail engineering
systems (infrastructure, rolling stock, control and management
system), as well as contributed to outline prospects for foreseeable
period. It has allowed to identify main directions of technical and
technological development of productive forces characteristic of
the fourth industrial revolution.

The objective of the research was to identify those directions
that are appropriate to be applied in relation to rail transport as well
as to choose a few specific technical and technological solutions.

In the field of digitalisation, it is proposed to focus on
development and implementation of intelligent management
systems for each workplace or of intelligent workplaces (IWP),
which ensure development of optimal solutions for numerous
operational tasks fulfilled by the dispatchers on duty at railway
facilities. It has been determined that for a case of a large rail
company like JSC Russian Railways creation of managers’ IWPs
should be based on the scale and generality of the tasks solved at
numerous similar managed objects since, for example, the number

Evgeny A. Sotnikov,
Konstantin P. Shenfeld

1 JSC Railway Research Institute (JSC VNIIZhT),
Moscow, Russia.
04 info@vniizht.ru.

of dispatching sections reaches more than 400, the number of
stations and simultaneously moving trains is of several thousand,
and of train sheds and infrastructure sections is of several hundred,
efc. This allows creating standard systems that are further replicated
for specific workplaces while considering local specifics.

Intelligent systems integrate as important elements fast-
growing production of increasingly miniaturised, and to be
underiined, constantly cheaper sensors, capable today of being
built into almost any objects that in terms of railways comprise, for
example, a wheel of a wagons or of a locomotive, engines, rails,
any wagons or containers. This allows continuously monitoring the
current state of any objects, as well as their nodes resulting in
fundamentally new opportunities for reducing the cost of
maintenance of rolling stock and infrastructure, as well as ensuring
transport safety. Thus, for the first time ever, the task of achieving
«absolutex rail traffic safety can be set.

The article includes a forecast of the approximate time of the
advent of the fifth industrial revolution and the trajectories of
development of technical systems of railways for the period before
its start. The use of the results of the study is supposed to facilitate
to concretise directions of the promising technical and technological
development of rail transport.

Keywords: industrial revolutions, railways, intelligent workplaces, new jobs, robotics, forecast.
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INTRODUCTION

Mass production manufacturing industry on
our planet started in the late 1700s, first in
England. And then periodically there were
technical and technological leaps which are
known as industrial revolutions [1].

According to the accepted classification, four
such revolutions have already taken place, the
last of which is taking place today. Each of the
revolutions is identified by new directions of
development, based primarily on achievements
of fundamental sciences, as well as by its own
technical and technological achievements.

The objective of the article is to analyse new
solutions that are characteristic of the fourth
industrial revolution, as applied to rail transport.
These solutions simultaneously define new tasks
that transport science must solve in the modern
period.

RESULTS
Retrospective Analysis

The first industrial revolution started during
the second half of the 18" century and continued
through the first half of the 19* century?!. Its
technological basis was founded by invention
of steam engine followed by mechanisation of
manufacturing process. Rail transport was
among the most important components of the
first industrial revolution: a steam locomotive
appeared, and the already existing mostly
wooden rails were quickly replaced with cast
iron ones.

Railway employees can be proud of the fact
that it was this mode of transport that connected
the cities with convenient ground transit, which
ensured not only rapid industrial growth in the
19" century, but also fundamentally changed
the life of the human community. Railways,
with a total length of more than 1 million km
on five continents?, still fulfil this role today,
and so far, there is no replacement for them. But
what about the car? The answer is simple. In
a car, you can’t carry ore for 2000-3000 km or
more. Itis expensive. Yes, transportation of such
mass cargoes as crude oil, gasoline, over long
distances has mainly switched to pipelines,

! Periodisation of the first industrial revolution has not
been unambiguous till now. Different sources reference ots
beginning either to 1740s or to 1760-80s.

2 According to the UIC data the length of railways worldwide
in 2020 exceeded 1 min 140 thous km. [Electronic resource]:
https://uic.org/IMG/pdf/passenger-tonne-line-kilometers-
timeseries-overperiod-2004-2020.pdf. Last accessed
25.10.2022.

because it is cheaper. But there are hundreds of
types of oil products. And practically each of
them requires its own pipeline. With relatively
small volumes of production, their construction
is economically unjustified. Therefore,
transportation of most of them is carried out by
railways. It is the possibility of cheap
transportation over long distances of mass and
other goods, that makes railways so far
indispensable. At least for the next 100 years or
more.

The second industrial revolution began
closer to the end of 19" century® with industrial
exploration of electricity, adoption of new
steelmaking technology, and flow-line
production. Railways began to switch to electric
traction (electric locomotives). During the same
period, an internal combustion engine, a car,
airplanes, diesel locomotives and much more
appeared.

The 1960s saw another radical change with
the advent of semiconductors and computers.
Everything developed rapidly: first large
computers appeared, then, in the 1980s,
personal computers and in the 1990s the Internet
emerged. It was the third, computer or otherwise
digital revolution.

Fourth Industrial Revolution and Railways

Today we are at the beginning of the fourth
industrial revolution. This is not fully understood
by society yet, but it is true. What is it?

Each new technological transformation lays
on previous advances. The fourth industrial
revolution relies primarily on the digital
revolution, fundamentally developing it based
on the transition to intelligent control systems,
i.e., there should be a transition from automated
workplaces (AWP) to intelligent workplaces
(IWP). Without waiting for creation of
artificial intelligence, similar to human
intelligence, which, in our opinion, is still far
away, it is necessary to create many «smarty
objects using control algorithms close to those
currently used. For rail transport, these are
«smart» track, locomotive, wagon, train,
station, container yard, train shed, industrial
and social buildings, numerous «smart»
objects of operational dispatch control [2—4].
And, finally, this is a «smart» railway, a «smart»
department in the Russian Railways HQ, and

3 Periodisation of its beginning and end time is also not
unambiguous and can refer to different periods starting
form 1870s.
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even a «smarty manager within the top
management of Russian Railways, no matter
what position he holds, up to the highest one.
In the end, most management decisions at all
levels should (and undoubtedly will) be made
by employees not only based on their
knowledge, experience, intuition and just the
mental abilities of a particular person, but
mainly based on decisions developed on-line
by intelligent management systems at specific
IWPs. Such systems should be created by
transport science, which today offers, as a rule,
systems for solving individual problems or
only information systems.

Of course, it is impossible to assign
aresearch team to each facility or manager, but
on the railway, creation of specific intelligent
management systems that solve the entire large
range of tasks at each individual workplace is
facilitated by the mass character, large scale and
typicality of tasks solved in the company, as
well as the number of similar controlled objects
and dedicated employees focused on the same
task. For example, the number of simultaneously
moving cargo trains is more than 2 thousand,
locomotives are counted also in thousands, there
are more than 1 million wagons, hundreds of
train sheds and infrastructure sections, up to 400
train sections, thousands of stations. That is, the
standard systems being created can be replicated,
of course, considering local specifics. In
general, the problem is extremely complex, and
technologists (including practitioners),
mathematicians, and programmers should
participate in its solution. But the effect should
be huge.

Firstly, this is an increase in the quality of
decisions made, especially operational ones,
since more factors will be considered than the
capabilities of the brain allow. Moreover, in an
operational environment, seconds may be
allotted for decision-making, and then a person
uses only intuition and accumulated experience.

Secondly, the factor of influence of difference
in abilities of decision makers (DM) is excluded.
An intelligent system in all cases must ensure
the adoption of an optimal solution or of
a solution close to it.

Thirdly, areas controlled by one manager are
significantly expanding. The released staff can
participate in research related to the expansion
of work on the creation of IWP. And it is
possible to reduce the duration of the working
day and duty shifts.

All this will give the economic and social
effect necessary for introduction of intelligent
systems.

The most important element that ensures
creation of intelligent systems and «smart» objects
is associated with various sensors that are rapidly
developing and becoming more and more
miniature and cheap [5—7]. They are already
capable of being built into any objects today,
including, for example, a rail, a wagon wheel,
a container, etc., allowing continuously monitoring
the current state of any object and its nodes. And
this opens completely new possibilities for
ensuring traffic safety and personal safety on
railways, as well as reducing maintenance costs.

It is interesting and important that for the
first time in the history of technology, the issue
of achieving «absolutey traffic safety in railway
transport can be stated and resolved. At the same
time, the influence of the human factor on
occurrence of emergencies will be excluded by
intelligent control systems, and the control of
the reliable state of equipment will be provided
by sensors at «smart» objects.

The fourth industrial revolution is not
limited to fundamentally new developments in
technology.

There are more and more new materials, the
properties of which until quite recently could not
have been imagined [8—10]. And it is difficult to
predict what else will be achieved here.

In general, new materials are already
becoming significantly stronger, lighter and
more recyclable. New materials can significantly
increase modulus of elasticity, static and
dynamic strength, wear resistance of parts, and
hence operational life of railway equipment.
«Smart» materials will have memory and the
ability to return to their original form, i.e., self-
repair and self-purify. «Smart» crystals will turn
pressure into energy, and so on.

Railway science should closely follow such
achievements of fundamental science to adapt
them in a timely manner to the needs of rail
transport. And it is also possible to identify real
technical requirements for creation of new
materials that consider features of railway
technology to the maximum. It is necessary that,
i.e., JSC Russian Railways carries out research
on the forecast of the use of new materials.

Today, such a direction as robotics is also
rapidly developing [11; 12] based on increasing
flexibility and adaptability of robots, the use of
which is increasingly penetrating many

®  World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 126—133

Sotnikov, Evgeny A.; Shenfeld, Konstantin P. The Fourth Industrial Revolution

and its Impact on Railways




industries. This is facilitated by mentioned
miniature sensors, which provide monitoring of
the state of both the objects themselves and the
external environment.

In rail transport, there are many objects
where robots can be used. For example, the term
«automated hump yard» is known. But to
prepare a train for disassembling in the arrival
park of the marshalling yard, a team of wagon
inspectors manually unhooks the sleeves of the
air hoses of the wagons and checks their
technical condition «crawling» under each
wagon. And on the hump, one of the main
operations for uncoupling the cars is carried out
manually by the employees responsible for
coupling and uncoupling of automatic couplers.
Moreover, the maximum speed of disassembling,
according to the condition of personal safety of
employees, is limited to 7 km/h, although in the
absence of such a restraint it could be 1,5-2
times higher. Now is the time to develop a truly
«automated hump yard» without any restrictions
on dissolution speed, based on robotisation of
processes on the hump, as well as maintenance
of trains in the arrival park. And this will give
a greater effect due to the increase in the
processing capacity of humps. There is no doubt
that robots can be widely used in track repair,
and within other railway facilities.

It is possible to name other directions of
a fundamentally new development of
technologies that ensure implementation of
achievements of the fourth industrial revolution.
For example, the use of unmanned vehicles [13]
will be further extended to inspect infrastructure®.
Also we can name the 3D, 4D printing, the
technology of which can be used to manufacture
various spare parts on site or close to the place
of their use. Also, with the help of geolocation
[14], it is possible to track the location of
specific workers on railway tracks, preventing
them from entering dangerous zones and
promptly notifying them of the approach of
trains, locomotives and shunting trains, etc.

Fifth Industrial Revolution: Tentative

Conceptualisation of its Contents

and Forecast of the Terms of its Beginning
Publications have appeared quite recently

that are focused on forecasting of the contents

* How the unmanned vehicles work on railways [Kak
bespilotniki sluzhat na zheleznoi doroge]. Gudok newspaper,
November 11, 2022. [Electronic resource]: https://gudok.ru/
content/infrastructure/1618875/. Last accessed 06.11.2022.

and terms of beginning of the fifth industrial
revolution. Thus, the authors [15] note that
«the Fifth Industrial Revolution, or 5IR,
encompasses the notion of harmonious human—
machine collaborations, with a specific focus
on the well-being of the multiple stakeholders
(i.e., society, companies, employees,
customers)» [15, P. 199] and that «The SIR
differs from the 4IR in its focus on synergistic
collaboration rather than competition (and
possible replacement). That is, in the 4R, the
goal was to increase the scope and number of
innovative technologies in manufacturing as
well as service and retail settings, such that
humans and robots competed for jobs, and the
use of technology was maximized. In the 5IR,
shifting emphases instead prioritize efforts to
understand where each actor excels and how
humans and technology can collaborate, rather
than one replacing the other» [15, P. 201].
Another author has described this process even
more vividly: «Industry 5.0 will be about the
robotics we put inside ourselves — bionic
augmentation and the ‘internet of bodies’» 5.
Another author in the paper entitled «In the 5™
Industrial Revolution, creativity must meet
technology» notes that «Like Industry 4.0,
which focusses on the use of Artificial
Intelligence (Al), Big Data and the Internet of
Things (IoT), Industry 5.0 embodies these
systems and incorporates greater human
intelligence. The main difference between the
4" and 5% industrial revolutions is that Industry
5.0 seeks to foster a more balanced working
relationship between increasingly smart
technologies and humans. Rather than humans
competing with robots for jobs, as feared with
the arrival of Industry 4.0, humans are now
envisioned to collaborate with them»®. Other
authors referring also to educational process
in the Universities outline that the fifth
industrial revolution «will see humans leverage
the technological gains of Industry 4.0, which
was focused on automation, artificial
intelligence, Big Data and the Internet of

5 Ball, C. How the fifth industrial revolution will impact the
future of work. October 24, 2022. [Electronic resource]:
https://www.theceomagazine.com/business/innovation-
technology/fifth-industrial revolution/. Last accessed
06.11.2022.

® Sondh, K. In the 5" Industrial Revolution, creativity
must meet technology. Oxford Economics, April 29, 2021.
[Electronic resource]: https://blog.oxfordeconomics.com/
world-post-covid/in-the-5th-industrial-revolution-creativity-
must-meet-technology. Last accessed 06.11.2022.
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Table 1
Values of IR, and AT, .+1for IR, ,
IR Calendar year (approximately) of the Time lag, years
i beginning of industrial revolutions AT ..,

! 1805 85 for IR, ,
2 1890

70 for IR, ,
3 1960
4 2010 50 fOI‘IR3v4

Things, and transform them into human-
centred solutions to a vast range of challenges» .

The concept of creation of intelligent
workplaces described above fully comply
with this approach and can be considered as
one of directions of the fifth industrial
revolution for rail transport. However, it is
quite probable to expect fundamentally new
technical and technological solutions that will
cardinally change our impression on the
nature of development of the new industrial
revolution.

Let us now look a little into the future and try
to determine the date of the possible start of the
fifth industrial revolution, which requires an
analysis of the nature of the change in the length
of time passing from the beginning of one such
revolution to the beginning of the next.

Let us designate the number of the industrial
revolution as /R, while for the first of them
IR, = 1, and accordingly, IR, = 2, IR, = 3 and
IR, = 4. The length of time between adjacent

industrial revolutions (time lag) AT, i) will be:
ATi,i+1 :AT(M)*];’ 1Y)
where T ., T, — calendar year of the beginning

of the i-th and of the (i + 1)-th industrial
revolutions.

Table 1 presents data on the approximate
(estimated) calendar year of the beginning of
industrial revolutions (basing primarily on their
impact on the rail vehicles and technology) and
the values of AT, .

Certainly, the years indicated in the Table, let
us emphasise it once again, are conditional and
are focused on key dates of the most expressive
effect exerted by the first and second industrial
revolutions on the rail transport. Thus, 1805 is
the time of the intensive work on development

" Preparing students for the fifth industrial revolution.
Website of University of Technology Sydney, May 17,
2022. [Electronic resource]: https://www.uts.edu.au/news/
education/preparing-students-fifth-industrial-revolution. Last
accessed 06.11.2022.

of steam locomotives. 1890 is benchmarked as
a conditional reference date, a median boundary
of emergence of new railway technology. The
Siemens company demonstrated in 1879 at the
industrial exhibition in Berlin a first prototype of
an electrified railway, while first electrified
railway was commissioned for commercial
operation, as it is deemed, in 1895-96 in the
United States. The impact of the third and fourth
industrial revolutions on railways can be counted
from their very beginnings since the influence of
revolutionising technologies emerged historically
at once.

It is worth noting, whilst it is not shown in
further estimations, that even if we take different
dates of the beginning of the industrial revolutions
irrespectively of railways, the common trend
towards shortening of time lags is quite evident.
If in the absence of commonly recognised terms
of beginning of the first and second industrial
revolutions, we shall deem the advent of the first
industrial revolution to be in 1780, and the start
of the second one in 1880 (without speaking
about the eventual start, as it proposed sometimes,
of the fourth industrial revolution at the early
2000s), then the time lags will be respectively of
100, 80, 50 years.

Thus, to some extent, considering the
shortened time lags between industrial
revolutions, synchronisation of their advent and
the impact there-of on railways, futuristic
character of the forecast, it can be also considered
in terms of the beginning of the fifth industrial
revolution as well.

Pic. 1 shows the function of change (AT, , ) of
the time lag between adjacent industrial
revolutions — here the numerical values IR, |
should be determined by the start time of the
(i + 1)-th industrial revolution. Respectively:
IR, ,=IR,=2,IR,,=IR,=3,IR, ,=IR,=4.

Representing the desired function by
a polynomial of the second degree, we obtain:
AT . ,=100-25<IR -25°IR .. (2)

®  World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 126—133

Sotnikov, Evgeny A.; Shenfeld, Konstantin P. The Fourth Industrial Revolution

and its Impact on Railways




IR

(IR )

IR IR

Pic. 1. Function of the change of the time lag between adjacent industrial revolutions.

It would seem that extending the effect of
dependence (2) to the period after /R, it is
possible to determine the next time lags between
industrial revolutions. But this issue must be
approached very carefully. It is easy to see that
function (2) can have zero and even negative
values, which AT, | cannot take.

Assuming the possibility of extending
function (2) for only one more period, i.e., before
the start of the fifth industrial revolution, we get
AT, ; = 25 years. Then, for the accepted
conditions, we can expect the start of the fifth
industrial revolution in about 25 years, i.e., in
2010 + 25 =2035.

Certainly, this forecast of the terms is not
more than a probable variant of eventual
development considering conditionality of the
assumed time values.

As for duration of the validity of new
technical and technological solutions of each of
the industrial revolution, it can take almost any
value. The shorter is this period, the faster the
achievements of the next industrial revolution
are implemented at the objects of the considered
managed range which can be the whole country
or its regions, continent (Europe, Asia, etc.) or
even the whole earthly civilisation. The
implementation period depends on many factors:
the initial technical and technological state of the
considered managed area, the financial situation,
the system of social structure, etc. But it is
ultimately determined by investment resources
that can be used within the considered managed
area.

Retrospective and Prospective Analysis of
the Technical and Technological
Development of Railways

The analysis of achievements of industrial
revolutions that have already taken place and of
the prospects for future new ones allows us to
present a retrospective of technical and
technological development of rail transport from
the very first moment to the present and to
forecast such developments for some future
period. Table 2 shows such aggregated data for
industrialised countries.

CONCLUSION

Sometimes you can hear the opinion that
the age of railways is gradually ending. It’s not
like that at all. If the latest achievements of
science are introduced in railway transport,
then the scope of the use of railways will not
only be preserved, but also expanded. This was
proved, for example, by specialised passenger
high-speed railway lines, HSR [16; 17]. At
speeds up to 300-400 km/h and at distances
up to 1000 km and even more, the travel time
between the centres of large cities using high-
speed lines takes less time than when using air
transport. And indeed, where high-speed lines
are built, and there are more than 59 thousand
km?® of them in the world today, passengers
massively switch from air and road transport

8 International Union of Railways. High-Speed Rail Atlas. 4™
Edition: August 2022, P. 16. [Electronic resource]: https://uic.
org/IMG/pdf/uic-atlas-high-speed-2022.pdf. Last accessed
06.11.2022.
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Table 2

Enlarged description of the management system and development
of the technical and technological state of railways per periods
of industrial revolutions for industrialised countries

Railway transport
management system

Technical and technological state of main devices

Track and track economy

Locomotives and wagons

System for ensuring train
traffic and performing
shunting work

Between the 1% and the 2™ industrial revolutions (approximately 1805—1890 years)

* autonomous management
of individual lines, later
limited to railway networks

* cast-iron rails (weighing
25 kg/m), later steel;

» gradual increase in rail
mass;

» wooden sleepers;
* joint track;

* manual track repair.

* steam traction (steam
locomotives);

« two-axle and less often
4-axle wagons;

« speed up to ~60 km/h.

* telegraph communication;
* token system;

* semaphores;

* manual switching;

* mainly backing-up
wagons.

Between the 2™ and the 3 industrial revolutions (approximately 1890-1960 years)

* transition in many
countries to management of
railways at the state level

« special steels for rails;

* rail mass up to 40—
50 kg/m;

* continuous welded rail;

« track machines for track
maintenance

« electric locomotives;

« diesel locomotives;

* pneumatic brakes;

* automatic coupler;

* 4-axle wagons;

« specialisation of wagons;
« speed up to ~200 km/h.

» automatic blocking;
« traffic lights;
* radio communication;

» centralised control of
switches and signals;

* section dispatching;

* hump yards

Between the 3™ and the 4™ industrial revolutions (approximately 1960-2010 years)

« interstate information
systems with single
databases;

« international transport
corridors;

« world container network;

« specialised passenger and
cargo lines.

* increase of wear resistance
of rails;

« rail polishing and grinding;
« overhaul life up to 1 bln
tons;

« reinforced concrete
sleepers;

* «endlessy rails;

« tiled, monolithic base of
the track;

» automation of diagnostics;

* bridges and tunnel
crossings through sea straits;

* mechanical track repair.

« lines and networks (Japan,
Europe, China) at speeds up
to ~300-350 km/h;

« asynchronous engines;
« electro-pneumatic brakes;

« deep specialisation of
wagons.

« dispatching centres for
train traffic control at
networks long of up to

56 thousand km;

« fibre optic communication;
* beginning of digitalisation;
* automation of hump yards,
parallel dissolution of trains.

Forecast after the 4" industri
2010-2035)

al revolution (option with close cooperation of the countries of the world) (approximately

« further development of
international transport
corridors;

« expansion of
containerisation of cargo
transportation;

» world information
network;

« deep cooperation between
public and private railways.

« use of lighter and wear
resistant new materials for
rails;

* bringing overhaul life to
2,5 bln tons;

* new ballastless track
structures;

« automated complexes
for track maintenance and
repair.

« use of new types of fuel
for locomotives (hydrogen,
etc.);

« wide use of automatic train
control systems;

« deepening the
specialisation of rolling
stock;

* auto uncoupling.

* wide introduction of
intelligent workplaces
(IWP) of the dispatcher on
duty;

« interval traffic control
without traffic lights;

* significant increase in the
number of consolidated
dispatch centres.

Implementation of systems for monitoring and diagnosing technical means of railways,
ensuring achievement of «absolutey train traffic safety.
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to railway, because the speed and comfort of
the trip are higher.

The same is true for the fourth industrial
revolution. If its achievements are mastered,
then new opportunities will appear for expanding
the scope of the use of railways. If other modes
of transport go ahead in mastering its
achievements, then the role of railway transport
may decrease.

The fourth industrial revolution that has
begun opens new prospects and sets fundamentally
new tasks for transport science. There is a wide
field of activity for young researchers. Soon we
should expect the emergence of new unexpected
inventions, technologies, control systems. The
task of railway science is not to lag behind and
to systematically engage in solving a major
problem of developing specific solutions for
using fundamental achievements of the fourth
industrial revolution for rail transport. At the
same time, the use of the results of the completed
study will make it possible to specify the
directions of promising research in the field of
technical and technological development of
railways.
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ABSTRACT

In the Republic of Sakha (Yakutia) there are many winter roads
for transportation of food and essential goods. As a rule, vehicles
are running on a diesel fuel on such roads. Despite the difficulties
in operating diesel vehicles under extremely low temperatures,
diesel vehicles are much more powerful and economical than
gasoline ones. Problems with start and operation of a diesel engine
are associated with low-temperature properties of diesel fuel. The
process involved in refining oil to create a winter class diesel fuel
is expensive and complex because paraffinic hydrocarbons must
be removed.

Therefore, today it is important to produce winter classes of
diesel fuel by compounding a pour point depressant and a summer
class of fuel. When using additives, problems arise with the choice

of their concentration. Those limits that the manufacturer
recommends in real life show a negative result.

There is no wide range of those additives in Yakutia so the
authors chose for experiments Dewaxol additives that diminish
sedimentation during fuel transportation. So, during the study of
the impact of Dewaxol additive, that contained amides and imides
of mono- and dicarboxylic acids on the diesel fuel, it was considered
how, at various concentrations of the additive and the heating
temperature of fuel, the cloud point decreases, and sedimentation
stability improves. The least squares method has allowed describing
optimal concentration of pour point depressant. The study resulted
in the conclusion that the fuel with a high content of depressant-
dispersant additive has the best sedimentation stability.

Keywords: motor transport, diesel engine, winter diesel fuel, depressant-dispersant additives, cloud point, sedimentation stability.

Eor citation: lovleva, E. L., Lebedev, M. P, Filippova, N. A. Obtaining Arctic Diesel Fuel for Reliable Operation of Vehicles in the
Areas of the Far North and the Arctic. World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 134-137. DOI: https://doi.

0rg/10.30932/1992-3252-2022-20-6-2.

The text of the article originally written in Russian is published in the first part of the issue.
Texcm cmambu Ha pycckom sibIke ny6nukyemcs 8 nepeoll yacmu 0aHHO20 8bInycka.

® O©lovleva, E. L., Lebedev, M. P.,

ippova, N. A., 2022




INTRODUCTION

The Republic of Sakha (Yakutia) occupies
the vast territory of the North-East of the Russian
Federation. Many settlements are located in the
Far North area. The complex transport and
logistics system of the Republic involves delivery
of vital and essential goods in summer by
navigation, and in winter by snow-and-ice roads.

Large trucks, special road construction
vehicles are equipped with an internal combustion
engine running on diesel fuel. Diesel vehicles are
used off-road in the Far North due to their
powerful and easily controlled traction [1].

The use of low-quality diesel fuel affects
performance of equipment in the North, for
example, in case of unsatisfactory quality, the
fuel complicates the operation of the high-
pressure fuel pump and significantly increases
fuel consumption. Therefore, the problem arises
of improving performance of diesel fuel in the
cold period [2].

Starting a diesel engine in winter is
complicated by negative temperatures, which
affect solidification and turbidity of fuel [3]. The
low temperature properties of diesel fuel are
characterised by formation and growth of
H-paraffin crystals, which affects operation of
filter elements, fuel line and fuel tank. As world
experience shows, the most cost-effective and
less energy-consuming is the use of depressant
additives, the use of which is reflected in the
works of the authors [4-15].

The most important point in the use of
additives is to determine optimal concentration
of the additive.

The objective of the study described in the
article was to determine optimal concentration
of Dewaxol 7801 pour point depressant
converting summer diesel into winter diesel fuel.

RESULTS
Materials and Methodology

Dewaxol 7801 contains copolymers and
surface active substances (surfactants, SAS). The
concentrations of the Dewaxol 7801 additive for
the study were taken in the following volume:
0,05 % wt., 0,1 % wt., 0,2 % wt. The technology
of compounding the additive with fuel was as
follows: fuel was heated to 40, 50, 60°C, the
additive to 30°C, and components were mixed
in a mixer with a bowl.

A total of nine samples were prepared:

» Sample Ne 1. Additive concentration 0,05 % wt.,
diesel temperature 40°C.

» Sample Ne 2. Additive concentration 0,1 % wt,
diesel temperature 40°C.

* Sample Ne 3. Additive concentration 0,2 % wt.,
diesel temperature 40°C.

* Sample Ne 4. Additive concentration 0,05 % wt.,
diesel temperature 50°C.

 Sample Ne 5. Additive concentration 0,1 % wt.,
diesel temperature 50°C.

* Sample Ne 6. Additive concentration 0,2 % wt.,
diesel temperature 50°C.

*» Sample Ne 7. Additive concentration 0,05 % wt.,
diesel temperature 60°C.

* Sample Ne 8. Additive concentration 0,1 % wt.,
diesel temperature 60°C

* Sample Ne 9. Additive concentration 0,2 % wt.,
diesel temperature 60°C.

Table 1

Cloud point of diesel fuel with Dewaxol depressant-dispersant additive 7801 at fuel heating
temperatures up to 40 °C, 50 °C, 60 °C [performed by the authors]

Additive concentration, % wt.

Temperature of fuel preheating

40°C [ 50°C [ 60°C
Cloud point of fuel,°C

0,05 -6

0,1 -8

02 -5

0,05 9
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Pic. 1. Graph of the correlation dependence of cloud point on concentration of Dewaxol 7801 of samples 1, 2 and 3 [performed by the authors].

Sedimentation was measured by the method
of long-term determination of sedimentation
stability.

Experimental Part of the Study

For the experimental part of the study, we
took summer diesel fuel, which consisted of 25 %
paraffinic, 50 % naphthenic, 15 % aromatic
hydrocarbons.

The results of testing samples of diesel fuel
with Dewaxol 7801 are shown in Table 1.

The graphs 1-3 show that the maximum
cloud point depressant effect is achieved at
0,1 % wt. of Dewaxol 7801 additive in diesel
fuel, and it is of interest that such a reaction
occurs in all heated samples. But the cloud point
was especially reduced when diesel fuel was
heated to 60°C.

When determining sedimentation stability
during long-term storage, fuel samples with an
additive concentration of 0,05 % wt. and
0,1 % wt. showed stratification of fuel. Moreover,
the heating temperature of the fuel did not affect
the stability. The best sedimentation stability was
shown by fuel samples with an additive
concentration of 0,2 % wt.

DISCUSSION

Studies have shown that with an increase in
concentration of the additive, sedimentation
stability improves. The reason for this behaviour

°
o
&

is that the dispersant allows the H-paraffins to be
suspended.

During the study, a regularity was observed:
with an increase in heating temperature of fuel,
the cloud point temperature decreased as much
as possible. This behaviour of the fuel can be
explained by the principle of action of the
additive. The depressant molecule prevents
convergence, crystallisation and increase in the
size of H-paraffins [6]. In the heated fuel, the
paraffins completely dissolved and therefore
received the maximum depressant effect.

This can also be explained by the fact that
high density and viscosity of the depressant-
dispersant additive in well-heated fuel decreased
even though the additive was also heated to 30°C,
and as a result, good compounding of the additive
with the fuel was obtained.

Therefore, the cloud point temperature
decreased as much as possible at a fuel heating
temperature of 60°C, when the paraffins were
maximally dissolved.

The dispersant molecule contains a long
hydrocarbon functional group, which forms an
electric charge on the surface of newly formed
crystals; subsequently, these molecules repel
each other.

CONCLUSIONS
Based on the foregoing, it can be concluded
that the maximum depressant effect is achieved

o
©

Additive concentration, o

-10 -7

Cloud point, °C

Pic. 2. Graph of the correlation dependence of cloud point on concentration of Dewaxol 7801 of samples 4, 5 and 6 [performed by the authors].
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Pic. 3. Graph of the correlation dependence of cloud point on concentration of Dewaxol 7801 of samples 7, 8 and 9 [performed by the authors].

at a fuel heating temperature of 60°C, the
concentration of the additive at which it is
possible to obtain a decrease in the cloud point
is 0,1 % wt., the sedimentation stability of the
fuel is achieved at a high additive concentration
0of 0,2 % wt.
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ABSTRACT

The article discusses proposals referring to a new way to
control the state of a continuous welded rail.

The main factors that have the greatest impact on the state of
a continuous welded rail are displacement of rail and the state of
a continuous welded rail in plan. This group of factors describes the
temperature-stressed nature of operation of a continuous welded rail.
Evaluated factors determining the properties which prevent
displacement include the state of rail fastenings, the width of the
shoulder of the ballast prism, the presence of hanging and unsupported
sleepers, and fulness of the ballast cribs, space between the sleepers.

The combination of these factors makes it possible to identify
a complex coefficient with a high degree of reliability to assess the
pre-failure state of a continuous welded rail associated with the risk
of loss of stability of a continuous welded rail, the degree of danger
of violation of train traffic safety.

In order to assess the state of a continuous welded rail and
the degree of its deterioration, the paper presents evaluation criteria.
They allow getting a comprehensive picture of the state of any

Samara State Transport University, Samara, Russia.

section of a continuous welded rail based on the results of its
inspection by diagnostic tools and creating a list of recommendations
to eliminate the identified violations.

The paper highlights also the shortcomings of the existing
methodology for assessing the state of a continuous welded rail in
plan, which is based on the analysis of changes in the curvature of
welded rails in plan in time. The retrospective analysis carried out
by the author shows that there are cases of a sharp change in the
state of a continuous welded rail in plan, which are currently not
considered by the existing evaluation criteria. To increase
detectability of such sections of a continuous welded rail, it is
proposed to supplement the existing algorithm with additional
evaluation criteria referring to changes in curvature of welded rails
and in rail temperature, which allow timely identification of the places
of a sharp change in the state in plan.

Subsequent studies are suggested to establish the relationship
between the rail temperature and the sites of a sharp change in the
state of a continuous welded rail in plan.

Keywords: railways, pre-failure state, curvature, control and analysis of pre-failure state of continuous welded rail, temperature
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INTRODUCTION

In the world practice of railway operation,
the design of a continuous welded rail is
considered as one of the advanced structures of
the track superstructure, which is confirmed by
the accumulated experience and its advantages.
In the existing realities, it can work under almost
any operational and climatic conditions®.

These advantages of the design of a continuous
welded rail have allowed to ensure a constant
increase in the rate of railway network with
continuous welded rails as compared with
traditional jointed track. The extension of the part
of the network where continuous welded rails
are laid is associated with implementation of the
following tasks?:

* Improvement of working conditions of the
railway track and rolling stock.

* Increasing the service life of the railway
track structure and enhancing reliability of its
operation.

* Improvement of technical and economic
performance of the railway track.

* Ensuring smooth running of rolling stock.

* Reduction in the number of shock-dynamic
zones, thus contributing to the improved
operation of automatic centralised traffic control
and interlocking systems.

To date, the length of continuous welded rails
makes up more than 75 % of the total length of
main tracks in Russia. This fact indicates that the
entire network of JSC Russian Railways has
switched to operation of the track of this design.

Many postulates and assumptions that have
been accepted since the time of the first laying
and initial operation of a continuous welded rail
are still used today. As a rule, these principles
were based on little experience of operating
a continuous welded rail, as well as on insufficient
knowledge and outdated approaches to its
maintenance. One of the main drawbacks
inherent in maintenance of a continuous welded
rail is manifested in terms of diagnosing its actual

! Instructions for design, laying, maintenance, and repair
of a continuous welded rail, approved by order of JSC
Russian Railways dated December 14, 2016, No. 2544/r.
[Electronic resource]: https://tgarantproekt.ru/Documents/
2544p%20UHCTpyK1NA%2010%20yCcTpoiicTBy %2C%20
ykaanke%2C%20conepxannio%20u%20peMonTy %20
6eccrpikoBoro%20myru.doc. Last accessed 27.12.2022.

2 Strategy of scientific and technical development of Russian
Railways holding company for the period up to 2025 and an
outlook up to 2030 (White Book), approved by order of JSC
Russian Railways dated April 17,2018, No. 769/r. [Electronic
resource]: http://cipi.samgtu.ru/sites/cipi.samgtu.ru/files/
belaya_kniga.pdf. Last accessed 27.12.2022.

state. As a result, not all the features of this
design, especially those related to the temperature
regime of its operation, are fully taken into
account.

As it is known, besides failures caused by the
actual geometry of the rail track, as well as the
defects in the elements of the track superstructure,
the change in temperature of welded rails during
operation can also cause failures due to poor
quality maintenance and diagnosis of the state of
a continuous welded rail. Examples of such
failures as «buckling», «longitudinal
displacement», «track shift» are presented below.
Such failures are usually classified as dangerous
and are associated with the loss of stability of the
assembled rails and sleepers. Besides, there may
be also failures associated with formation of rail
defects, rail breakage.

In this regard, the objective of this work is to
develop and improve a method for determining
the state of a continuous welded rail. Main
research methods were those of comparison,
direct measurements, and observation.

RESULTS

History of Development of Methods
of Identifying Stability of Continuous
Welded Rail

The analysis has shown that the initial
methods for determining stability of a continuous
welded rail appeared in 19% century. At that time,
all the developed methods were aimed at
studying a certain stage of the operation of the
structure, and most of which were carried out
empirically.

The starting point for theoretical studies of
stability of a continuous welded rail is considered
to be 1913 [1]. Subsequently, already existing
methods continued to develop and new methods
for determining stability of a continuous welded
rail appeared, for the most part based on the
calculation of critical forces in welded rails:

* Energy method.

* Method of differential equilibrium equations.

* Simulation modelling method.

One of the most modern ways to determine
the state of a continuous welded rail is the finite
element method (FEM), which, despite the
complexity of creating a model, has a high
accuracy of the results and the possibility of their
graphic visualisation [2].

It should be noted that in recent years,
a completely new method for assessing stability
of a continuous welded rail, obtained from the

®  World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 138-146

Atapin, Vitaly V. Criteria of Change of Curvature and Temperature of Rails for Monitoring
the Pre-Failure State of a Continuous Welded Rail in Plan




data of diagnostic tools, has acquired special
significance. It is based on the analysis of changes
in the pre-failure state of a continuous welded
rail [3].

This method in Russia was born thanks to the
joint research of experts from INFOTRANS
Research and Production Centre and JSC
VNIIZhT, which resulted in the development of
the Methodology for monitoring and assessing
the state of a continuous welded rail based on
data obtained from the results of measurements
by track measuring equipment equipped with
subsystems for monitoring stability of
a continuous welded rail, initially intended for
experimental application?®.

Based on the results of practical testing, the
methodology was improved, re-approved and
validated for permanent operation in 2017 (later
it was further amended)*. Its implementation was
supported by the developed software
«Comprehensive analysis of the pre-failure state
of a continuous welded rail» (CAPS CWR),
which was installed at all sectors of the continuous
welded rail of infrastructure directorates [4].

The Existing Algorithm of Assessment
of the State of Continuous
Welded Rail in Plan

The CAPS CWR software was based on the
data regularly received from diagnostic tools and
accumulated in RCDM (regional centre of
diagnostics and monitoring of infrastructure
equipment) and track divisions, and information
and analytical databases. However, among the
variety of data obtained, to solve the problem of
reliably identifying problem areas of a continuous
welded rail, it turned out to be necessary to
identify the most significant factors for subsequent
evaluation. The factors were classified according
to the following principle:

* Identification and evaluation of thermal
stresses in welded rails.

* Identification and evaluation of the holding
properties of the assembled rails and sleepers as

3 Methodology for monitoring and assessing the state of
a continuous welded rail based on data obtained from the
results of measurements by track measuring equipment
equipped with subsystems for monitoring stability of
a continuous welded rail, approved by order of JSC Russian
Railways No. 3120r dated December 25, 2014.

* Methodology for monitoring and assessing the state of
a continuous welded rail based on data obtained from the
results of measurements by track measuring equipment
equipped with subsystems for monitoring stability of
a continuous welded rail, approved by order of JSC Russian
Railways dated October 17,2017 No. 2115/r [limited access].

of several factors that as a rule try to hold the
rails and sleepers and, in the presence of thermal
stresses, weaken.

The first group of factors includes: rail
longitudinal displacement (rail creep) and the
state of a continuous welded rail in plan.
Indirectly, and not directly, by analysing and
evaluating these factors, according to the
Methodology, sections of a continuous welded
rail with thermal stresses are identified. To
analyse and develop the coefficients characterising
longitudinal displacement (rail creep, C_) and
the state of a continuous welded rail in plan (Cpl‘),
the following initial parameters are used:
displacements on the «reference» sleepers and
curvature of the right and left welded rails
(Table 1).

The second group of factors includes those
components that hold the assembled rails and
sleepers in the longitudinal and transverse
directions. These include (Table 1):

» Rail fastenings, the state of which is
determined based on the analysis of changes in
the unstable pattern.

* Shoulder width of the ballast prism, which
is controlled according to the geometric
dimensions of the ballast prism [5].

« Ballast crib fullness rate, determined by the
presence of ballast in the space between sleepers.

* The presence of unsupported and hanging
sleepers, diagnosed by calculating the gaps in the
space under the sleepers according to natural
irregularities in vertical plane.

The main «technical markers» of problems
that show the existence of thermal stresses in
a particular section of the welded rails are factors
related to the first group. In case of their
occurrence and growth over time, there is a threat
of accumulation of thermal stresses.

The combination of these indicators with
irregularities revealed during the diagnostics of
the second group of factors, especially within
a small (6-9 m) section, can lead to a violation
of transverse stability of a continuous welded rail
and subsequent failure [6-7].

The analysis and evaluation of all factors
results in determination of the complex coefficient
(C,), which shows the state of the assembled rails
and sleepers in terms of formation of a failure
due to loss of stability (Pic. 1).

When determining the complex coefficient
of the pre-failure state of a continuous welded
rail for factors that characterise the holding
properties, scale and weight indicators are
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Table 1

Factors assessed in CAPS CWR [developed by the author]

Factors characterising the presence of thermal
stresses in welded rails

Factors characterising the holding properties of the assembled rails
and sleepers

a continuous welded and the left welded rails

Factors Initial assessment Factors Initial assessment parameter
parameter
1. The state of Curvature of the right 1. Holding properties of rail Unstable pattern

fastenings

rail in plan

2. The presence of hanging and
unsupported sleepers

Natural irregularities in vertical
plane

2. Rail creep Displacements at

«reference» sleepers

3. Assessment of the shoulder
width of the ballast prism

Geometric dimensions of the
shoulder width of the ballast
prism

4. Fullness of ballast cribs

Ballast crib fullness rate

considered. The formula for determining the
complex coefficient is as follows:

Cc = max(ccr’. Cpl.) + cscale (cw.faxt. i Cﬁzst' + cmbpn
Cbpr. + cw.hsl ® Chsl+ cmbcr ® Cbcn) ’ (1)

where ¢, is scale coefficient, taken equal to
0,25.

Cousast Cotpr? Conp Coper ATC weight coefficients
that take into account the share of influence of
each of the factors belonging to the second group
on the total complex coefficient. Their values are

assumed as Couast = 0,1; Cootpr = 0,4;C ,,=03;
C, =02
w.bcr

In addition to the value of the complex
coefficient the CAPS CWR software also
determines the value of the buckling probability

V,, which characterises the risk of a continuous
welded rail failure due to the second critical state.

The assessment of these indicators is carried
out based on the threshold values given in the
table of states for indicators V,and C, (Table 2).
When assessing, the state of each section of the
continuous welded rail is analysed and the final
ranking matrix per each distance between train
milestones is formed (Pic. 2). It reflects the
overall integral assessment of a given structural
division with an indication of the number of
distances between train milestones in a particular
state [8].

The traffic is closed for distances between
train milestones with impermissible state.

FACTORS INFLUENCING THE STATE OF CONTINUOUS WELDED RAIL

Factors characterising presence of thermal stresses in welded
rails

Factors characterising holding properties of assembled rails
and sleepers

Longitudinal
displacement of
welded rails (creep)

State of rail
fastening

State of continuous
welded rail in plan

J

State of the
shoulder of ballast
prism

Hanging and
unsupported
sleepers

Fullness of ballast
cribs

Video surveillance
system of rails and
rail fastenings

System of
measurement of
track gauge

System of
measurement of
track gauge

System of
measurement of
track gauge

System of spatial
scanning

System of spatial
scanning

Pic. 1. Algorithm for determining the complex coefficient of pre-failure state of a continuous welded rail [developed by the author].
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Pic. 2. An example of a ranking matrix by C_ [developed by the author].

The ranking matrix, depending on the value
of the complex coefficient, provides a detailed
description for each of the distances between
train milestones, including data on all indicators,
as well as information about a distance’s
attributes, track plan, traffic density, and speed
(Pic. 2). Based on the data available in the
ranking matrix, the necessary measures are
undertaken purposed to restore the state of the
continuous welded rail and ensure its stability.

As noted above, one of the key factors that
plays a major role in the process of monitoring
the thermal-stress state of a continuous welded
rail is determining of the dynamics of changes
in welded rails in plan.

According to the existing algorithm embedded
in the CAPS CWR software the control of the
state of welded rails in plan is carried out by

The essence of this algorithm is as follows:

1. After measuring the curvature of welded
rails in plan in the CAPS CWR program, the
curvature (p) is formed in the range of 6-9 m,
i.e., within the buckling risk range.

2. Next, a local section is determined,
symbolising the presence of thermal stresses by
fixing the curvature growth for each welded rail
separately in the selected assessed section. As
a site of assessment, as a rule, a distance between
train milestones (hereinafter referred to as DTM)
or a welded rail is taken [3].

3. Then, the calculation of the temperature
equivalent characterising the change in the state
of the continuous welded rail in plan (Atpl‘), and
formation of intensity of change of this
temperature equivalent ((AAtPL ) 1s performed,
as the difference between the value obtained in

measuring changes in their curvature with the current check (At,,;, (m)), and minimal (Atpl. (mm))
modern diagnostic tools [9]. over the last six months of observation (Pic. 3).
Table 2
Assessment criteria for the values of V, and C_[4]
Criterion name Indicator value
not taken | permissible |undesirable pre-failure* imper-
into A\ V _=more [V _= V_ =more |Missible
set. set. set. set.
account 140 km/h than 140 km/h than
and less 140 km/h and less 140 km/h
Complex coefficient of |C < 1.5 1.5C <2|2=C <3 2<C <25 (3=<C <5 25<C,<5 |C. =5
the pre-failure state of
a continuous welded
rail, C,
Probability of buckling |V,<5  [5<V,<10 [10<V,<18]10<V,<14[18<V,<34 [14<V,<34]V,>34
of the section of less than 5
a continuous welded
rail, V,, %

*Note: when a pre-failure condition occurs:

— for distances between train milestones with values 3 < C_< 4, the speed is limited to 60 km/h;
— for lines with a set speed of more than 140 km/h for distances between train milestones having values 2,5 < C, < 3, speed

is limited to 120 km/h;

— for distances between train milestones with values 4 < C_ <5, the speed is limited to 25 km/h.
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4. Determination and assessment of the pre-
failure condition coefficient is carried out,
showing the stability of the continuous welded
rail in plan (C ). Assessment of the coefficient
C, is performed according to the current criteria,
which are shown in Table 2.

It is noteworthy that the entry into force of
speed limitations and the work on the discharge
of thermal stresses or their adjustment at the
identified distances and distances closest to them,
as well as the performance of other related works,
begin when the complex coefficient C, > 3 is
detected.

As noted earlier, a formation of an
unfavourable complex coefficient is highlu
influenced by the factors related to the first group
(rail creep and the state of a continuous welded
rail in plan) [10; 11]. If information is available
on both indicators, to determine the complex
coefficient, the one that characterises the worst
condition is taken into account.

In case of C coefficient, formation of
a complex coefficient symbolising a pre-failure
(value of 3 or more with ¥, = 140 km/h or less,
and 2,5 or more with V| = more than 140 km/h)
or an unacceptable state (value of 5 or more) is
possible in the following scenarios.

Scenario No. 1. The state of a continuous
welded rail in plan, that is, a change in curvature
of welded rails in the range of 6-9 m, occurs
quite abruptly (within two adjacent checks)
(Pic. 4, a).

Scenario No. 2. The state of a continuous
welded rail in plan, that is, a change in curvature
of welded rails the range of 6-9 m, occurs
smoothly over a long period of time (Pic. 4, b).

Consideration of Additional Factors

The existing algorithm for estimating the state
of a continuous welded rail in plan, implemented
in the CAPS CWR software, in the considered
scenarios does not always take into account cases
of a sharp change in curvature in plan [12].
Descriptive are examples when the initial value
of the coefficient C , has rather small values (as a
rule, less than 0 5) and then there is a sharp
increase, leading to an increase in the coefficient
values that are less than those of the pre-failure
state (less than 3 or 2,5, depending on the set
speed). The manifestation of this growth is clearly
displayed on the graph of the curvature of welded
rails, obtained in the range of 6-9 m (Pic. 5).

For example, with the initial value of the
coefficient C, = 0,2 (for control inspection in

Measurement
of p

Determination
At
Atpl.(?») - At

pl. »

-At

pl.(cur.)"=%pl.(min)

Determination and
assessment

|.=AAth.(x)/ AAtpl.prev.

Pic. 3. Algorithm for determining the state of a continuous welded rail
in plan [developed by the author].

May as shown in the graph in Pic. 6), the value
of the coefficient during the next inspection
changed to c,=28 (June, current work
inspection). According to the current assessment
criteria, the value of C,=28(@atV <140 km/h)
corresponds to an undesirable state and not to the
inadmissible state and does not therefore require
imposing speed limitations, as well as works
related to the discharge of thermal stresses or
their adjustment.

However, the change itself, equal to AC,

pl.(cur.znxpect..) pl.(prev.inspect.) 2 8 0 2 2 6 IS
significant and has happened during a short
period of time, therefore it poses a risk of further
growth, as well as the transition to a state that
corresponds to the state preceding buckling,
especially during the period of temperature
increase (Pic. 6).

The statistical analysis carried out at the
initial stage regarding individual cases, which
are similar to the above example, has shown that
these changes are indeed dangerous, and require
additional control and can lead to a violation of
train traffic safety [13].
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Pic. 4. Scenarios for development of the state of a continuous welded rail in plan:
a - scenario No. 1; b - scenario No. 2 (w - current work inspection; ¢ — control inspection) [developed by the author].

SUGGESTIONS AND CONCLUSIONS

To increase rate of detection of such sections
of a continuous welded rail, it is proposed to
determine the places of a sharp change in
curvature of welded rails in plan within the range
of 6-9 m within the framework of successive
track inspetctions, using the following formula:

ACpl’ = Cpl.(cur.inspect) - pl. (prev.inspect)® (2)
where C — the value of the coefficient

A pl.(curinspect) N X
showing the pre-failure state rate during the

current inspection;
C ) — the value of the coefficient
;31, (prev.inspect)

showing the pre-failure state rate during the
previous insptction.
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Additionally, it is proposed to consider
changes in the temperature of rails, which were
recorded by diagnostic tools at the time of
measuring the curvature, during the above
inspections, according to the formula:

Atr = tr(cur.inspect) - tr(prev.inspect)’ . (3)

where 7, . — temperature of rails recorded
r(curinspect) I

at the moment of curvature measurement during

the current inspection;

e — temperature of rails recorded at

r(prev.inspect) i
the moment of curvature measurement during

the previous inspection.
Determining threshold evaluation criteria is
proposed to be performed on the basis of
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Pic. 5. An example of a sharp change in curvature of a welded rail over time [developed by the author].

Pic. 6. An example of a sharp change in Cpl coefficient in time [developed by the author].

Pic. 7. Tree homing [developed by the author].
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dependencies obtained in the course of research
[14]:
S(AC; At), 4)

To rank the obtained evaluation criteria and
to make managerial decisions, it is advisable to
use the tree homing (Pic. 7) [15; 16].

Thus, the use of additional assessment criteria
will make it possible to timely identify sections
of a continuous welded rail that pose a high risk
of buckling due to a sharp change in the state in
plan, especially during a period of rising
temperatures.
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Analysis of the Relationship between Rail Cant
and Track Gauge Based on the Data Obtained
by Track Recording Cars
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ABSTRACT

The increase in the service life of track superstructure has
always been an important task since this allows reduction in the
cost of repairs and current maintenance of the track.

The objective of the work is to determine the mutual
influence of the rail cant and the track gauge based on the
results of measurements carried out by track recording cars,
as well as their impact on the stress-strain state of the rail.
The analysis was based on statistical and the finite element
methods. Using statistical methods, it was determined that the
rail cant and track gauge values do not have a normal
distribution and have a weak feedback. The reasons were
explained in the conclusions.

To determine with the finite element method contact stresses
in the rail head on the track sections available in the sample, with
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different combinations of rail cant and track gauge, a model with
full geometric similarity was developed.

The results obtained from the calculations demonstrate that the
deviation of the cant within the range from 1/15 to 1/30 leads to an
increase in stresses by more than 20 %, while changing the track
gauge has a weak effect on the stress-strain state of the rail head.
The maximum increase in contact stresses, at the analysed section,
was 97 %, with a cant of 1/990 and a track gauge of 1526 mm.

The growth of contact stresses leads to the formation of fatigue
cracks and, as a consequence, to the defects and then to replacement
of the rail. To increase the service life of the rails, it is recommended
to monitor the condition of fasteners and compliance with the
technology of current maintenance works, as well as to reconsider
tolerance of the deviation of the cant both upward and downward.

Keywords: railway transport, track gauge, rail cant, wheel-rail contact, contact stresses, finite element method, rail service life.
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INTRODUCTION

The reduction in costs in track facilities is
primarily associated with an increase in the
service life of the elements of the track
superstructure, which will significantly reduce
the costs associated with current maintenance of
the track and its repairs.

The most expensive element in the track
superstructure is the rail, so increasing its service
life is a priority. The analysis of the replacement
of rails per types of defects showed that the
appearance of a fracture in the rails is preceded
by the appearance of defects of contact fatigue
origin in the rail head, development of which
depends on the level of the stress-strain state
caused, among other things, by the processed
tonnage [1].

The stress-strain state of the rail head depends
on the position of the wheel relative to the rail,
as well as on vertical and lateral forces acting on
the rail from the rolling stock. The transfer of the
load from wheels to rails takes place over a very

rail cant

rail cant =

rail cant =

Pic. 1. Influence of track gauge and rail cant
on the position of the wheel on the rail.
1- wheel; 2 - R65 rail; 3 - reinforced concrete sleeper; 4 - tie-plate
[performed by the authors].
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small site compared to the dimensions of wheels
and rails. The material near this site is in
a volumetric stress state. The distribution of these
stresses, called contact stresses, is very complex
and can be studied only by methods of the theory
of elasticity [2].

The position of the wheel relative to the rail
primarily depends on the track gauge and rail
cant (Pic. 1).

The objective of the work is to determine the
mutual influence of the track gauge and rail cant,
the degree of their distribution and correlation,
as well as their influence on the stress-strain state
of the rail head.

MATERIALS AND METHODS

To determine the relationship between the
track gauge and rail cant, statistical analysis
methods were used, namely, frequency histograms
and the calculation of the correlation coefficient.
The calculation of the stress-strain state of the
rail was carried out using the finite element
method, for which a three-dimensional model of
the interaction of the wheel and the rail was built
with full compliance with geometric parameters
and physical and mechanical properties of the
material.

During the analysis, a section of the track
50 km long was considered. Data on the geometry
of the rail track were obtained using ERA
diagnostic complex, with a measurement interval
of 20 cm. The sample excluded the sections of
the track, where, due to the characteristics of the
measuring equipment, it was impossible to fix
the rail cant but only the track gauge.

The recording of the cant values was carried
out along both left and right rails of the track, so,
a more detailed geometry values of the contact
between the wheel and the rail were obtained.

The sample comprised 255307 values, the
general view of the data obtained is presented in
Table 1. For a more accurate calculation, the
values of the cant are transferred into the angle
of inclination of the rail foot, relative to the plane
of the sleeper foot.

The initial analysis of the data obtained
showed that besides normal geometry of the track
gauge (regular track gauge of 1520 mm, standard
rail cant of 1/20) there were other situations:

* Broadening or narrowing of the track gauge
with standard rail cant (1/20).

 Standard track gauge (1520 mm) with
deviation of the rail cant upward (till 1/11) or
downward (till 1/990).
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Table 1

General View of the Data Used for Analysis [performed by the authors]

Km M Cant of the left rail Cant of the right rail Track gauge, mm
Inclination Degrees Inclination Degrees
1 0 1/28 2,045 1/20 2,862 1522,9
1 0 1/28 2,045 1/20 2,862 1522,8
1 1 1/28 2,045 1/19 3,013 1522,7
1 1 1/28 2,045 1/19 3,013 1522,6
1 1 1/28 2,045 1/19 3,013 1522,6
1 1 1/28 2,045 1/19 3,013 1522,5
1 1 1/28 2,045 1/19 3,013 1522,5
1 2 1/28 2,045 1/19 3,013 1522,4
1 2 1/28 2,045 1/19 3,013 1522,4
1 2 1/28 2,045 1/19 3,013 1522,3

* Broadening of the track gauge (> 1520 mm),
deviation of the rail cant downward (till 1/990).

According to flow charts track gauge is
adjusted by adjusting rail position in horizontal
plain along the tie-plate without changing rail
cant. Nevertheless, if there is a considerable
lateral wear of the rail, such an adjustment does
not allow attaining standard track gauge. If there
is a case, the employees adjust the track gauge
by changing rail cant. The third type of gauge
deformation is caused by wear of the elements
of intermediate fasteners, by weakening of the
moment of tightening of the fasteners [3].

To test the hypothesis about the normal
distribution of the rail cant and track gauge, the
arithmetic mean, median, standard deviation
(hereinafter SD), minimum and maximum values
were determined (Table 2).

To test the hypothesis about the normality of
the distribution of a random variable, indirect,
graphical and computational methods are used.

Graphical methods include frequency
histograms, normal probability plot and box plot.
The calculation methods include the
Kolmogorov—Smirnov criterion, the Shapiro—
Wilk test, Pearson’s Chi-squared test, and others

[4]. This work used a graphical method of
frequency histograms to test the hypothesis of
normality of distribution of rail cant.

RESULTS
Comparison of Empirical
and Theoretical Data

Frequency histograms were used to test the
hypothesis of normality of distribution of rail
cant by graphical method.

The construction of the histogram is carried
out based on empirical and theoretical frequencies
of sample values. The identification of frequencies
is carried out at equal intervals of the sampling
range. For rail cant, this interval is 0,235 degrees,
for track gauge it is of 1 mm. Theoretical
frequencies are determined from the density

function of the normal law:

_(w)
Fx) =g =,

T o2n

()

where o is standard deviation;

n — mathematical expectation (median).

The results of determining the frequencies
are presented in Table 3 and 4.

Based on the obtained data, frequency
histograms were constructed (Pics. 2, 3, 4).

Table 2

Calculation of Mean Values, Median, Standard Deviation, Minimum and Maximum Values
[performed by the authors]

Parameter Cant of the left rail Cant of the right rail Track gauge, mm
Inclination Degrees Inclination Degrees

Arithmetic mean | 1/22 2,644 1/21 2,721 1522,53

Median 1/21 2,727 1/21 2,727 1522

SD 0,421 0,427 2,73

Minimum value | 1/990 0,058 1/990 0,058 1516,3

Maximum value 1/12 5,194 1/11 5,194 1541,8

® World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 147-154

Gallyamov, Damir I.; Ovchinnikov, Dmitry V. Analysis of the Relationship between Rail Cant
and Track Gauge Based on the Data Obtained by Track Recording Cars




®  World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 147-154

Table 3
Frequencies of Rail Cant along Both Rails within Specified Intervals
[performed by the authors]
Intervals Left rail Right rail
Empirical frequencies : = :
Theoretical Empirical Theoretical
frequencies frequencies frequencies
1/195 1/990 764 0,01 593 0,00
1/108 1/195 714 0,18 621 0,07
1/75 1/108 652 3,10 467 1,07
1/57 1/75 622 37,64 452 12,46
1/46 1/57 864 317,88 705 105,84
1/39 1/46 1950 1868,74 1011 657,77
1/34 1/39 4112 7647,46 1860 2989,95
1/30 1/34 8365 21785,42 3472 9940,73
1/26 1/30 25234 43201,23 8191 24173,48
1/24 1/26 75992 59635,86 29127 42995,84
1/22 1724 82380 57306,03 51430 55934,58
1/20 1/22 29982 38333,14 80699 53223,19
1/18 1/20 21196 17849,66 39755 37041,45
1/17 1/18 1670 5785,84 25040 18855,66
1/16 117 455 1305,52 11146 7020,40
1/15 1/16 193 205,06 508 1911,83
1/14 1/15 117 24,13 168 436,28
1/13 1/14 26 0,09 37 5,91
1/12 1/13 19 0,00 25 0,46
. Table 4
Fre.qu'enc1es (.)f Track Gauge The obtained histograms for rail cant and
within Specified Intervals gauge are asymmetric, do not coincide with
[performed by the authors] theoretical normal curves, therefore, the
Jnpels i sl hypothesis of the normal distribution of these
frequencies frequencies . .
<1517 18 8550.19 values is reJecFed. ' .
(1517; 1518) 1046 9678.56 To determine the relationship between the
(1518; 1519) 6415 16458,60 values, the calculation of the correlation
(1519; 1520) 20693 24508,99 coefficient between the left rail cant and the
(1520; 1521) 44701 31960,38 gauge, as well as the right rail cant and the gauge
(1521; 1522) 56595 36496,79 with Pearson’s method was performed:
(1522; 1523) 45953 36496,79 * The correlation coefficient between the left
(1523; 1524) 30108 31960,38 rail cant and the track gauge is —0,20, which
(1524; 1525) 18383 24508,99 indicates a weak feedback.
(1525; 1526) 12269 16458,60 * The correlation coefficient between the right
(1526; 1527) 7073 9678,56 rail cant and the gauge is —0,41, which indicates
(1527; 1528) 3358 4983,96 a moderate feedback.
(1528; 1529) 1894 2247,39
(1529; 1530) 1648 887,39 Cant Distribution
(1530; 1531) 1044 306,82 .
(1531; 1532) 654 92.89 With a normal track gauge of 1520 mm
(1532: 1533) 300 24.62 and a 1/20 cant of both rails, the contact
(1533; 1534) 104 572 stresses do not exceed 650 MPa [5], however,
(1534; 1535) 338 1,16 with a deviation within the allowable cant
(1535; 1536) 561 0,21 from 1/12 to 1/60, they increase by more than
(1536; 1537) 622 0,03 170 % and exceed the ultimate strength of rail
(1537; 1538) 690 0,00 steel.
(1538; 1539) 373 0,00 It should also be taken into account that the
(1539; 1540) 329 0,00 rail cant on tracks with reinforced concrete
(1540; 1541) 85 0,00 sleepers is primarily formed by the inclination
(15415 1542) 23 0,00 of the tie-plates of sleepers with tolerances from
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Pic. 2. Frequency histogram of track gauge
[performed by the authors].
1/18 to 1/22 for the first grade and from 1/16 to
1/24 for the second grade®.

The calculation of contact stresses at the
analysed section was carried out on track
segments with the following parameters: the cant
of both rails was the same; cant of both rails was
>1/20, <1/20; cant of the right and left rails
differed in opposite directions. The rail cant
indicated above was considered at the standard
value, with broadening and narrowing of the rail
gauge. All types of geometry were taken from
the sample.

Contact stresses were calculated using the
finite element method.

The finite element method (FEM) is
anumerical method for solving partial differential
equations, as well as of integral equations that
arise in solving problems of applied physics. The
method is widely used to solve problems of solid
mechanics, heat transfer, hydrodynamics, and
electrodynamics. Concerning railways, the finite
element method is used not only to solve the
problems of the track facilities, but also of rolling
stock [6-8], systems of train traffic control [9;
10] and in the design of artificial structures [11].

The power of the created model is about 300
thousand nodes and 200 thousand elements
(Pic. 5). The model consists of a wheel and a rail.
The rail is rigidly fixed along the foot, vertical
loads are applied to the wheel, corresponding to
the axial load of 23, 25 and 30 tf/axle.

The results of the calculation of contact
stresses when changing the gauge and cant are
shown in Pics. 6, 7 and in Table 5.

1 GOST [State standard] 33320-2015 Reinforced concrete
sleepers for railways. General specifications. Moscow,
Standartinform publ., 2019, 39 p. [Electronic resource]:
https://docs.cntd.ru/document/1200124225. Last accessed
28.10.2022.

Pic. 3. Frequency histogram of rail cant for the right rail
[performed by the authors].

Pic. 4. Frequency histogram of rail cant for the left rail
[performed by the authors].

FINDINGS

The value of the rail cant is not a normally
distributed value, because any deviation of the
cant from 1/20, except for the indicated
assumption of the inclination of the under-rail
area for reinforced concrete sleepers, is
aconsequence of wear of elements of intermediate
fastenings, weakening of the tightening torque
of fasteners [3] or the result of a violation of the
established procedure for adjusting the track
gauge.

Violations when adjusting the track gauge are
characterised by a change in the angle of

Pic. 5. Volumetric finite element model of wheel-rail contact
[performed by the authors].
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Pic. 6. Contact stresses in the rail head when cant and gauge have the values:
a) 1/11, 1538,3 mm; b) 1/20, 1520 mm; c) 1/980, 1527,2 mm.

Pic. 7. Contact spots and contact pressures in the rail head when cant and gauge have values:
a) 1/11, 1538,3 mm; b) 1/20, 1520 mm; c) 1/980, 1527,2 mm.

inclination of the rail, due to placement of foreign
objects under the rail foot. The presence of such
violations is clearly demonstrated on sections of
the track with a gauge corresponding to the
standard, with deviations within the deviation
tolerance of the 1% degree (—4 mm; +8 mm), and
with different cant of both rails. In table 5 they
are presented in lines 2—17.

A change in the track gauge has little effect
on the change in contact stresses, which is

demonstrated by the example ofa 1/20 cant, with
a track gauge of 1516, 1520, 1536 and 1540 mm
(Table 5, lines 1, 2,20 and 22, respectively). The
growth of contact stresses in these cases is of
2-3 %.

The growth of stresses in the rail head is
anegative factor that reduces the contact fatigue
properties of rail steel, and ultimately can lead
to formation of transverse fatigue cracks in the
rail head in the form of a light or dark spot,
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Table S
Geometrical Parameters of the Track Gauge for calculation of Contact Stresses
[performed by the authors]

No. [Gauge, Cant Contact stresses in the rail head, MPa / Change intensity KN, in %
oo Leftrail |Rightrail |23 tf/axle 25 tf/axle 30 tf/axle
Leftrail |Rightrail [ Left rail Right rail | Left rail Right rail
1. 1520 1/20 1/20 586,24 586,24 603,46 603,46 645,25 645,25
0% 0% 0% 0% 0% 0%
2. 1516.3 1/19 1/14 602,87 843,68 619,73 863,6 657,28 906,83
3% 44 % 3% 43 % 2% 41 %
3. 1516.9 1/18 1/17 593,97 604,06 613,67 621,07 657,62 659,39
1% 3% 2% 3% 2% 2%
4. 1517.1 1/22 1/15 599,25 713,36 615,55 731,26 654,35 769,81
2% 22 % 2% 21 % 1% 19%
5. 1518 1/33 1/18 804,66 599,62 824,79 617,57 871,42 657,45
37 % 2% 37% 2% 35% 2%
6. 1518.9 1/16 1/249 614,15 1132,6 635,47 1157,3 685,06 1212,9
5% 93 % 5% 92 % 6% 88 %
7. 1519 1/38 1/17 954,73 600,39 975,7 617,64 1018,9 656,09
63 % 2% 62 % 2% 58 % 2%
8. 1519.9 1/64 1/64 1047 1047 1072,3 1072,3 1128,7 1128,7
79 % 79 % 78 % 78 % 75 % 75 %
9. 1521.2 1/13 1/238 921,64 1115,7 941,54 1142,1 997,53 1209,6
57 % 90 % 56 % 89 % 55% 87 %
10. 1521.5 1/13 1/339 931,45 1153,8 952,31 1179.4 995,28 1234,8
59 % 97 % 58 % 95 % 54 % 91 %
11. 1521.9 1/364 1/980 1127,8 1140,1 1153,5 1174,5 1209,6 1251
92 % 94 % 91 % 95 % 87 % 94 %
12. 1523.7 1/14 1/410 824,35 1126,7 841,67 1161,9 880,63 1237,8
41 % 92 % 39 % 93 % 36 % 92 %
13. 1523.8 1/113 1/12 1077,3 1035,6 1107,6 1059,8 1174,7 1113,6
84 % 77 % 84 % 76 % 82 % 73 %
14. 1523.9 1/83 1/12 1049,9 1025,6 1077,4 1046,4 1142,7 1091,7
79 % 75 % 79 % 73 % 77 % 69 %
15. 1526 1/855 1/990 1125,7 1134,4 1157,7 1169,7 1234,1 12473
92 % 94 % 92 % 94 % 91 % 93 %
16. 1527.1 1/535 1/16 1118,6 615,16 1150,3 634,25 1228,9 680,16
91 % 5% 91 % 5% 90 % 5%
17. 1527.2 1/980 1/16 1126,7 615,66 1156,1 637,48 1234,5 686,44
92 % 5% 92 % 6% 91 % 6%
18. 1533.9 1/16 1/46 615,38 916,23 634,59 940,25 677,09 997,57
5% 56 % 5% 56 % 5% 55%
19. 1534.9 1/27 127 622,85 622,85 642,14 642,12 685,48 685,48
6% 6% 6% 6% 6% 6%
20. 1536.3 1720 1/62 598,2 1025,8 614,8 1044,1 652,48 1092,9
2% 75 % 2% 73 % 1% 69 %
21. 1538.3 /11 1/28 1078,2 633,4 1108,3 652,84 1174,5 696,89
84 % 8% 84 % 8% 82 % 8%
22. 1540 1720 1/101 598,2 1081,8 614,78 1102 654,09 1162
2% 85 % 2% 83 % 1% 80 %
23. 1540.3 1/19 1/106 602,24 1096,7 618,87 1124,2 656,36 1185
3% 87 % 3% 86 % 2% 84 %
24. 1540.7 1/15 1/35 740,1 859,48 761,66 879,51 812,35 925,94
26 % 47 % 26 % 46 % 26 % 44 %
25. 1541.7 1/15 1/43 723,37 954,82 744,47 972,94 791,9 1012,5
23 % 63 % 23 % 61 % 23% 57%
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leading to failure of the rail before the warranty
tonnage is processed [12—15].

An increase in contact stresses by 20 % or
more begins when the cant leaves the interval
from 1/15 to 1/30.

The greatest increase in contact stresses is
observed when approaching the horizontal
position of the rail foot. When the cant is less
than 1/100, the stress increase is of 80-97 %.

When the cant is changed in the direction of
increasing the angle of inclination of the rail foot
from 1/14 to 1/11, the increase in contact stresses
is of 41-84 %.

CONCLUSION

The parameter of the rail cant has a significant
general impact on the stress-strain state of the
most important element of the track superstructure
which is the rail, and ultimately affects durability
(life cycle). To increase the service life of the
rail, it is necessary to prevent, among other
things, deviations of the rail cant due to wear of
individual elements of intermediate rail fastenings
and violations of the technological process of
adjusting the gauge. As an additional measure to
increase the life of the rail, it may be worth
reconsidering the tolerances for deviation of the
cant from 1/20.
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ABSTRACT

The journal publishes a selection of materials based on the news
reports of the press centre of the Ministry of Transport of the Russian
Federation and dedicated to the events held during 16th Transport
of Russia International Forum and Exhibition.

The Forum, which opened on November 15, 2022, during its
first day hosted the Session of the Committee of the State Council
of the Russian Federation, the panel discussion «Container Flow
during the Era of Global Shocks. Current Trajectories for Market
Developmenty, the roundtable discussion «Life-Cycle-Long
Maintenance of Motor Transport» and the industrial conference
«Efficiency of State Support for Air Transport During Unprecedented
Sanctions Pressure».

On the second day of the Forum, the participants discussed the
role of science in providing technological stability of transport, water
transport and assessment of compliance in the new conditions, the
formula for cooperation in transport engineering, new digital tools,
information services and technologies, transport safety and security
and digital management ecosystems. Besides, were held the Session
of the Council of Heads of Transport Authorities of the Eurasian
Economic Union Member Countries and the presentation of the RZD
Transport Accelerator.

The final day was devoted to international cooperation. It was
opened by the plenary discussion «International Transport

transport systems, road construction.

Transport of Russia. Strategy of Growth
The first day of the Forum included the
plenary discussion «Transport of Russia. Growth
Strategy in the New Conditions». It was attended
by Prime Minister Mikhail Mishustin, Aide to
the President of Russia Igor Levitin, First Deputy
Prime Minister Andrey Belousov, Deputy Prime
Ministers of the Russian Federation Marat
Khusnullin and Dmitry Chernyshenko, Minister
of Transport Vitaly Savelyev, Chairman of the
Board of the State Company Avtodor Vyacheslav
Petushenko, General Director — Chairman of the
Board of JSC Russian Railways Oleg Belozerov

World of Transport and Transportation, 2022,
Vol. 19, Iss. 6 (103), pp. 156-173

Transport Week 2022

Cooperation in 2022. New Directions, Trends, Results», which
focused on the actions of countries on the issues of building transport
communications under sanctions, the law enforcement, and the
coordination of work aimed at creating more competitive transport
products within the EAEU. Then, the session «Sunrise on the East:
Significance of Trade with Asian Countries for the Russian Economics
and the Ability of Transport to Support the Trade» demonstrated the
achieved results in rerouting of external trade communications to the
East.

The business program was concluded with the plenary
discussion. In the opinion of a Deputy Minister of Transport of the
Russian Federation, Valentin Ivanoy, «activity of the Forum was
organised in a very productive manner. Many issues were discussed
and many meeting points and solutions were foundy.

Winners of the «Formula of Movement» premium were awarded.
The premium is designed to promote development of transport
infrastructure, improve the quality of transport services, as well as
stimulate government and commercial structures to solve significant
problems in the transport sector. Only implemented projects or
services that have received practical application in the field of transport
were eligible to participate.

The topic of « Transport Week» is also highlighted on the second
cover and on the pages of the central insert of the issue.

Keywords: transport, water transport, railway transport, air transport, urban public transport, international transport corridor, intelligent

and General Director of PJSC Aeroflot Sergey
Alexandrovsky.

Opening the event, Mikhail Mishustin
stressed that the President of the Russian
Federation had identified transport infrastructure
as one of the main drivers for development of
the country’s economy:. It provides logistics for
business, jobs and comfortable living conditions
for citizens. In the new sanctions realities, it is
extremely important to maintain stability of this
industry, respond flexibly to changes in the
external environment and, of course, act as
quickly as possible, taking into account the

0rg/10.30932/1992-3252-2022-20-6-5.
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radically restructured patterns of goods
movement».

In addition, the discussion was held on
development and implementation of new
educational standards in the process of training
specialists, particularly, in the field of construction
and operation of roads, tunnels and other
structures.

In turn, Vitaly Savelyev noted that a lot of
work is underway to develop inland waterways.
There are 102 thousand kilometres of inland
waterways in Russia. It is an alternative to road
and railway transport. According to the results
of this year, the cargo turnover of Russian
seaports will decrease by only 2 % compared to
last year.

The Minister of Transport said also that
modernisation of the Eastern segment of the rail
network to increase the flow of goods is
proceeding as planned. «According to the results
of this year, 158 million tons of coal and other
cargo will be transported by rail in the east
direction. Next year, it is planned to export 173
million tons, and by 2024 to reach a carrying
capacity of 180 million tons. We cope with this
nowy, he added.

Andrey Belousov recalled that this year the
country faced a blockade of transport exits to
Europe. In physical terms, for two quarters, from
April to September, compared with 2021, foreign
trade turnover with the EU countries fell by
approximately 25 %. At the same time, turnover
with China and Southeast Asia increased by
almost 10 %, and in the southward direction by
56 %.

The issue of developing key transport and
logistics corridors was also raised. «The most
historically powerful is the Eastern Corridor. Its
length is about 11-12 thousand km, the transit
capacity is 280 million tons. But this is not
enough to ensure development of the country
now and in the near future. It is planned to
increase the transit capacity to 350 million tons
of cargo per year until 2030. The length of the
corridor in the direction of the Azov-Black Sea
basin with access to Turkey and the countries of
North Africa is about 3,5 thousand km. The
current transit capacity is almost 180 million
tons. There are great opportunities for growth
here. We expect an increase of about 300 million
tons. It will become commensurate in capacity
with the eastern direction, —said the First Deputy
Chairman of the Government of the Russian
Federation. — The North-South corridor is of the
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utmost importance. It runs from the port of Ust-
Luga to the Iranian ports of Bandar Abbas and
Chabahar with access to the Indian Ocean and
has a length of 5 thousand km. The current transit
capacity is 14 million tons. We want to bring it
up to 32 million tons. It crosses from north to
south a number of existing global transit
corridors and in the future can change the world
logistics of global transport flows».

He added that building a transport and
logistics corridor is a big and systematic work.
Each corridor must be seamless, and this requires
a number of regulatory changes that must be
addressed through agreements with neighbouring
countries.

Speaking to those present, Marat Khusnullin
touched upon the topic of road development.
«By November 30, it is planned to sign a five-
year plan-memorandum for development of
roads with each territorial entity. That is, people
will know exactly where which road will be built
within five years. 13 trillion rubles will actually
be allocated for this program», he noted.

Dmitry Chernyshenko said that a single
mobile application for transport passengers
may appear in St. Petersburg, Leningrad region
and Tver. The pilot project of the Ministry of
Transport makes multimodal travel very
convenient. Based on geolocation technology,
a passenger can place the points of his route
and the system, using artificial intelligence,
will select the correct route and make
connections.

«The transport industry is one of the most
advanced in terms of the use of artificial
intelligence. 18 % of large and medium-sized
transport companies use it in their work, and
about 38 % plan to do so soon», he concluded.

Latest Transport Technologies

On November 15,2022, at the exhibition site
of the Russian Znanie [«Knowledge»] Society,
Minister of Transport Vitaly Savelyev gave
a lecture on modern transport, as well as on the
prospects for its development in the future. In his
speech, the Minister paid special attention to
adoption of the latest technologies in the
transport sector. «Digitalisation is present in any
company. If you walk around the exhibition, you
will see that there is not a single company where
digitalisation would not be presented. The entire
transport industry has changed its landscape
because it is completely digitised», said the head
of the Ministry of Transport.
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Vitaly Savelyev spoke about the unique
domestic developments in the field of civil
aviation. Today, a large-scale process of import
substitution is underway, the main priority of
which is ensuring safety of passengers. «The
refusal of Western partners to cooperate in the
aircraft industry led to an important goal of
reviving domestic aviation with renewed vigour.
According to the program approved by the
Government, it is planned to produce over
a thousand aircraft by 2030, including about
270 MS-21», he said.

The work done to modernise the Single Air
Traffic Management System in Russia was
noted. Currently, traffic control in the airspace
of 26 million km? is carried out from 14 state-
of-the-art high-tech regional centres that collect
all aeronautical information. «It is worth noting
that domestic equipment was used to create this
unique systemy, the head of the Ministry of
Transport emphasised.

The railway industry is also actively using
unmanned technologies. In particular, the unmanned
Lastochka was tested on Moscow Central Circle
without passengers. Automation does not fail; the
train runs exactly on schedule. The MCC is one of
the busiest passenger traffic areas in Europe. Similar
technologies are now being introduced in the metro
on the Big Circle Line.

During the lecture, the Minister of Transport
spoke about current projects based on
introduction of modern technologies. For
example, by 2024, an unmanned corridor is
being prepared to open on the M-11 Neva
highway. In the near future, the Neva highway
will become the first road in the world to be
fully equipped with digital infrastructure for
unmanned trucks. This is a special type of
unmanned vehicles. «The results of this
experiment will be used on other highways, for
example, on the Central Ring Road and M-12
Moscow—Kazan. By 2030, it is planned to make

19,5 thousand km of Russian public roads
suitable for unmanned vehiclesy», the Minister
specified.

Unmanned technologies will also be actively
used in the field of river and sea transport.
Autonomous navigation is one of the new
technological trends. Last year, 28 journeys
were carried out in Russia, in which unmanned
technologies were tested, which proved the
possibility of their application today.

In addition, the Minister mentioned several
significant domestic developments, for example,
KM ekranoplan developed in 1966 —ahovercraft,
which was nicknamed the «Caspian Monster»
abroad for its size and impressive capabilities.
Modern models of ekranoplanes are currently
being developed by the design bureau named
after R. E. Alekseev.

Vitaly Savelyev also emphasized the
achievements in the field of building nuclear-
powered icebreakers, which have no analogues
in any other country in the world. «Our task
today is to fully unlock the potential of the
Northern Sea Route. This is a rather serious
transport and logistics corridor, which shortens
the route from the countries of Southeast Asia
to Europe by two weeks, as compared to the
Suez Canal. Our icebreakers and ice-class gas
carriers allow us to perform this task», he
explained.

Southern Cluster

On November 15, 2022, the conference
«Southern cluster — a modern transport artery»
was held. Public company «Avtodor» presented
the project, having completed the feasibility
study (FS). It was held by order of the President
of the Russian Federation Vladimir Putin.

Construction of an alternative route along
the Black Sea which is Goryachiy Klyuch—
Sochi highway, including a bypass of the
microdistrict Adler, outside the coastline and
bypassing the street-and-road network, will give
an impetus to the growth of the economy of
Krasnodar region and the tourism sector of
Russia as a whole, will unlock the logistics
potential of the region, which will create
prerequisites for consistent development of the
port infrastructure of Sochi and Tuapse. The
implementation of the Southern Cluster project
will eliminate seasonal traffic congestion caused
by a multiple increase in tourist flow and will
also reduce travel time by 67 % — from 6 to 2
hours on Dzhubga—Sochi section. The new road
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will provide an increase in the level of safety
for all road users, which will significantly
reduce accidents and deaths on the roads — by
4 or more times.

The project is completely unprecedented due
to the sophisticated engineering solutions and
the unique natural landscape of the area. It is
difficult to overestimate the importance of
construction of the highway for Krasnodar
region and for the whole country as a whole,
said Igor Koval, First Deputy Chairman of the
Board for Investment Policy of the Avtodor
State Company.

Andrey Shilov, Director of the Department
of State Policy in the Field of Roads of the
Ministry of Transport of Russia, recalled the
ongoing federal projects. «By the end of 2023,
such facilities as the Far Western Bypass of
Krasnodar, the reconstruction of the A-289
highway from Krasnodar to Temryuk in the
direction of Krymsky Bridge will be completed,
and the road from Anapa to Krymsky Bridge
will be expanded. The subsequent systematic
work is to build a new direction from Dzhubga
to Sochi», he said.

The construction project of the Southern
Cluster had been repeatedly discussed, but
because of its complexity and high cost due to
passage in mountainous conditions, it was
constantly postponed. As part of the feasibility
study, it was possible to reduce the cost of
construction of individual sections by up to 30 %

The A-147 highway is the only and non-
alternative road access from Dzhubga to Sochi.
For a considerable distance, the road is winding,
due to the passage in difficult mountain and
coastal conditions. The geometrical parameters
on some sections of the road do not meet the
regulatory requirements, for example, on
serpentines there are curves with radii from 10
to 14 meters. This increases the risk of accidents
with long cargo and passenger vehicles.

«Krasnodar region is ready to support this
project administratively and financially,
including in terms of tax benefits. We are ready
to structure the most interesting product in
a lively dialogue with the State Company. The
implementation of the investment project will
increase our added value and gross regional
product by more than 600 billion rubles. The
construction of this road will increase the tourist
flow from 17—18 to 25 million tourists a year»,
said the Minister of Economy of Krasnodar
region Alexey Yurtaev.

The design and construction of the priority
section of the new road along the Black Sea
coast— Adler bypass is planned to begin as early
as in 2023, to be completed in 2026.

ESCAP-GTI Workshop on Digitalization
of Transport

On November 15, within the framework of
XVI International Forum and Exhibition
«Transport of Russia», the 3 ESCAP-GTI
workshop «Digitalisation of transport: towards
resilient, seamless and sustainable connectivity»
was held. The event was timed to coincide with
the 11" meeting of the Transport Council of the
Greater Tumen Initiative on November 16, 2022.

The purpose of the workshop is to extend the
capacity of the countries of the Asia-Pacific
region to introduce and apply digital technologies
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in transport. During the event, experts from
Russia, China and Mongolia, the ESCAP
Secretariat, the Business Council of the Eurasian
Economic Union and the Asian Infrastructure
Investment Bank spoke.

The Russian delegation recalled that one of
the goals of the Transport Strategy of the Russian
Federation until 2030 with a forecast for the
period up to 2035 is digital transformation of
transport and accelerated introduction of new
technologies. As examples of national projects
for introduction of digital services in transport
activities, electronic waybills and a project for
the use of unmanned vehicles on the M-11 Neva
high-speed highway were announced.

The digitalisation of transport is one of the
priorities of cooperation between the member
countries of the EAEU, which is confirmed by
the Agreement signed in April 2022 on the use
of navigation seals in the EAEU to track
transportation.

The Russian side called for further dialogue
on all aspects of digitalisation of transport and
emphasised its readiness to share its advanced
developments in this area with all the countries
of the Asia-Pacific region.

Presentations on innovative solutions in the
use of digital technologies in transport were made
by representatives of Russian organisations of
the transport complex: RUT University, JSC
Russian Railways, Direction for International
Transport Corridors Autonomous non-
commercial organisation.

Digital Tools for New Logistics

On November 16, 2022, the panel session
«Digital Tools for New Logistics» took place on
the margins of Transport Week. Representatives
of government and business structures discussed
digital tools already used in various types of
transportation, as well as those only planned for
launch. The session was attended by Deputy
Minister of Transport Dmitry Bakanov, Deputy
General Director of JSC Russian Railways

Evgeny Charkin, member of the Federation
Council Artem Sheikin, director for corporate
relations and relations with government
authorities of LLC Yandex.Taxi Anton Petrakov,
and others.

Dmitry Bakanov spoke about the main
project planned for regulation of road transport
which is the digital profile. It is planned to upload
information about various road carriers into the
system being developed by the Ministry of
Transport: goods transported by them,
commercial data, road accidents, and taxes paid.
Based on these data, a rating of carriers will be
formed, the leaders of which will be able to
receive various benefits, such as a reduction in
the number of inspections, a reduced leasing rate,
and others. The introduction of the digital profile
system is planned within two years.

Senator Artem Sheikin spoke about the work
on ratification of the Agreement on the use of
navigation seals on the territory of the Eurasian
Economic Union and on the legislative regulation
of electronic document management in transport.
In turn, Dmitry Bakanov explained that thanks
to the system of electronic transportation
documents, it is possible to solve such urgent
problems as traffic jams at checkpoints across
the state border.

Evgeny Charkin, Deputy General Director of
JSC Russian Railways, presented various digital
services already used by the company’s clients.
Among them is Cargo Transportation electronic
trading platform, through which the millionth
shipment was processed in 2022.
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Elena Ignatenkova, Director General of LLC
CRCP, spoke in more detail about the system of
navigation seals and the prospects for its further
distribution. Anton Petrakov, Director for
Corporate Relations and Relations with
Government Authorities of LLC Yandex.Taxi,
Dmitry Surovets, Vice President of FESCO
Transport Group, and Denis Smirnov, General
Director of LLC MTS Auto, spoke about digital
technologies used in business development.

Integration of Unmanned Aerial Vehicles
into a Single Airspace

On November 16, on the sidelines of
Transport Week, the round table was held on
«Megacities Air Space Monitoring as a Tool to
Implement the Concept of UAV Integration into
Common Air Space and to Facilitate Urban Air
Mobility». The participants discussed the
background to create a monitoring system for
general aviation flights and unmanned aerial
vehicles over St. Petersburg, technologies,
functionality of the system, the current state of
the regulatory framework in the field of regulation
of unmanned flights over agglomerations.

In 2011, the Ministry of Transport, at the
initiative of the Governor of St. Petersburg,
introduced zones of prohibition and restriction
of flights over the city. When establishing such
zones, it is necessary to know who is moving
along which route. In this regard, mechanisms
and algorithms have been defined to ensure
monitoring and recording of aircraft flights — this
is a multi-position system and primary locations
that must work together. The developed project
of such a system made it possible this year to
implement the first stage of the system in the
central part of the city.

The Federal Aviation Rules contain the right
to form restricted and no-fly zones in the interests

of individuals, but it is not established who forms
the procedure for using airspace in these zones —
this right is not assigned to either the federal
authorities or the person in whose interests this
zone was formed. Thus, it is necessary to
establish who can and should develop the
procedure for the use of airspace, which will be
amandatory document for all operators, if a zone
of prohibition and restriction is established.

Today, when everyone can become the owner
of an unmanned aerial vehicle, a comfortable
infrastructure is needed for the safe use of
airspace in an urban environment.

NPO Almaz, together with LLC Flight Dron,
developed a comprehensive solution that
regulates drone flights in the space of urban
agglomerations. The system allows coordinating
a flight in a few hours, and it takes up to two
minutes to work with documents. The service
takes into account more than 10 thousand
aeronautical information objects that are updated
daily. The system integrates with the city services
«Smart City» and «Safe City» and makes it
possible to track flights, as well as use drones to
monitor city infrastructure. On the platform,
personal accounts of city administrations have
been created, in which employees coordinate
flights, receive a full-fledged drone owner
authentication system, and monitor the city’s
airspace. The automated monitoring system
provides continuous monitoring of aircraft and
captures violations of operators. All received
information is automatically sent and processed
in the territorial monitoring centre, from where
it is then transmitted to operators.

An agreement has been concluded between
St. Petersburg, NPO Almaz and LLC Flight Dron,
under which a platform is being tested today that
allows for the orderly issuance of take-off
permits, providing additional information about
the applicant. Traffic density in the city is
increasing, with a large number of shipments
falling on courier delivery. In order to guarantee
the delivery time of such shipments, additional
logistics are needed. In this sense, St. Petersburg
has good conditions: the river and canals make
it possible to move fairly safely over a large area
of'the city, it is not necessary to make appropriate
platforms inside the historical part of the city.
Definitely, safety of unmanned aerial vehicles in
residential areas in such a dense metropolis as
St. Petersburg is a fundamental issue. Any further
development is possible only after all risks have
been eliminated.
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«It is absolutely clear and precise that there
can be no segmented airspace, it is single and
controlled by single rules from a single centre.
Colleagues are now looking for options within
the framework of the experimental legal regime,
but there is no doubt that the federal centre should
develop new rules for the use of airspace over
large settlements with acceptable risks and
control over them. These rules should be
developed, including for restricted zones, and for
closed zones in some cases», said Alexander
Yurchik, Deputy Head of the Office of the
President of the Russian Federation for Ensuring
the Activities of the State Council of the Russian
Federation, in his speech.

Cooperation between Russia and Pakistan
in the Field of Road Cargo Transportation
On November 16, 2022, at the site of
XVl International Transport of Russia Forum and
Exhibition, the signing of the Intergovernmental
Agreement between Russia and Pakistan on
international road transport took place. The
document was signed by the Minister of
Transport of the Russian Federation Vitaly
Savelyev and the Minister of Communications
of the Islamic Republic of Pakistan Asad
Mehmood.

The conclusion of the agreement creates
a contractual and legal basis for implementation
of road transportation between two countries.

The signing of the document will expand the
geography of cargo transportation by road along
the routes of the North-South international
transport corridor, including in terms of access
to the territory of Pakistan through the territory
of Iran. This will create additional potential
opportunities in the field of road transport for
Russian and Pakistani carriers.

Transport Engineering

The plenary discussion held on November
16, 2022 «Transport engineering. Cooperation
Formula» was attended by Deputy Minister of
Transport Igor Chalik, General Director of JSC
STLC Evgeny Ditrikh, President of JSC
AVTOVAZ Maxim Sokolov, General Director
of PJSC Irkut Corporation Andrey Boginsky,
Chairman of the Board of Directors of JSC
Sinara — Transport Machines, RAT President
Alexander Misharin and Chairman of the Board,
General Director of JSC USC Alexey Rakhmanov.

Water Transport

On November 16,2022, the industry-specific
conference «New Reality for Water Transport —
a Look Beyond the Horizon» was held. Invited
experts from government agencies and businesses
discussed development of international transport
corridors, renewal of the fleet and prospects for
inland water transport. The conference was
attended by Deputy Minister of Transport
Alexander Poshivay, Head of Rosmorrechflot
Zakhary Dzhioev, Special Representative of
Rosatom State Corporation for Development of
the Arctic Vladimir Panov, and other experts.

Alexander Poshivay noted the importance
and relevance of the Transport Strategy until
2035, adopted last year. It made it possible to
promptly respond to the challenges associated
with introduction of international sanctions. The
main goal of transport policy is reorientation of
cargo flows. In this regard, the Deputy Minister
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noted the special importance of the North-South
transport corridor, the infrastructure of which is
being modernised by the Ministry of Transport
together with Rosmorrechflot. «The growth
potential is almost double by 2030», the Deputy
Minister said. Alexander Poshivay stressed that,
despite all the difficulties, in 2022, an increase
in cargo and passenger traffic is noticeable.

The theme of importance of the North-South
corridor was also continued by Denis Afanasiev,
Deputy Chairman of the Government of
Astrakhan region. In particular, he noted that the
corridor itself is half as long as its counterparts.
Today, there is a keen interest in development of
the corridor on the part of friendly states,
expressed in investments in development of port
infrastructure. Thanks to these and other steps,
it will be possible to guarantee the political
independence of our country in terms of cargo
delivery.

Vladimir Panov, Special Representative of
Rosatom State Corporation for Development of
the Arctic, spoke about development of the
Northern Sea Route. He said that over the past
five years, Russia has moved to a new qualitative
level of understanding of maritime logistics and
has acquired such competencies and knowledge
that no foreign state or company has. Now the
task has been set to switch to year-round
navigation of the NSR in an easterly direction by
2024.

At the end of the conference, Zakhary
Dzhioev spoke. The head of Rosmorrechflot paid
special attention to the importance of inland
waterways for business and development of
deep-sea terminals. Speaking about transport
corridors, Zakhary Dzhioev emphasised the
importance of the North-South corridor,
proceeding not even from the volume of traffic
at the moment, but from its geopolitical potential.
«Logistics will be decisive for the economy.
Where new routes will be formed, there will be
points of growth», he concluded.

Container Transportation

On November 16, 2022, during the panel
discussion «Container Flow during the Era of
Global Shocks. Current Market Trendsy, the
participants in the meeting discussed changes in
the geography of foreign economic activity in
recent months, proposals of logistics operators
to businesses in the new conditions, development
of container logistics, ensuring a balance of
interests of participants in foreign economic
activity based on the needs of the sectors of the
Russian economy, the processes of restructuring
domestic enterprises to modern logistics
standards.

Sheremetyevo International Airport

At the conference of Sheremetyevo
International Airport on November 17, 2022,
issues of developing and implementing a digital
airport management ecosystem were discussed.
The event was attended by Deputy Minister of
Transport Dmitry Bakanov, General Director of
JSC SIA Mikhail Vasilenko and representatives
of the airport.

The conference presented a set of unique
developments as a basis for creating a national
digital airport ecosystem.

«Sheremetyevo International Airport has
become the leader of the Airports Industrial
Competence Centre, as we have unique
developments, competencies and experience. We
offer a universal solution that can be applied in
general or in its component parts — modules at
all airports in the country», he said.

Sheremetyevo Airport is ahead of many
airports in the world in terms of automation and
digitalisation of aircraft, cargo and passenger
servicing processes. It has developed and
implements software using artificial intelligence
methods that are significantly superior to foreign
counterparts.
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The SIA digital ecosystem makes it possible
to automatically manage airport production by
processing large amounts of data. The
combination of these processes allows
significantly optimising costs and increasing
work efficiency.

The SIA digital ecosystem for managing
production processes includes:

* AODB - Central Airport Database (CADB)
«Synchron» — the main tool for managing the
operational activities of the airport.

« Joint decision-making system with airlines
(A-CDM).

* RMS — automated resource management
system using a graphical interface.

* A unique digital twin — a system of long-
term and short-term modelling, analysis and
optimisation of airport activities using artificial
intelligence methods, including neural networks.

* Other promising systems, including
management reporting and commercial tools for
making timely and adequate decisions.

Sheremetyevo became the first airport in
Russia to develop and implement a joint
decision-making system with airlines (A-CDM)
using its own innovative Synchron production
database.

An accurate forecasting system made it
possible to develop a digital twin of Sheremetyevo
Airport, simulating operation of runways,
passenger and cargo terminals, baggage handling
systems and screening equipment, personnel and
technics. The advantage of the system lies in
constant automatic retraining and instant
response to changes.

Rapid response to changes allows
Sheremetyevo to minimise the negative impact
on the airport’s economy and maintain production
capabilities for stable operation in a constantly
changing environment. The digital ecosystem of
Sheremetyevo, due to optimization of planning,
allows saving over 1 billion rubles annually.

The digital ecosystem of Sheremetyevo gives
flexibility in responding to the requests and needs
of airlines by understanding the impact of their
initiatives on the economy of the airport and the
ability to provide additional discounts on service.
This benefits all parties: the airport, the airlines
and ultimately the passengers.

In turn, Dmitry Bakanov emphasised that
today the state and industry business are faced
with challenges and threats, which in some cases
have accelerated adoption and implementation
of decisions on digitalisation in the transport

industry, import substitution of solutions from
foreign developers, and further ensuring
technological sovereignty.

«An excellent example is the transition of all
domestic airlines to Russian booking systems.
I am sure that this large-scale project can become
an example of how the state, together with
business, can quickly solve the problems facing
the industry», concluded the Deputy Minister.

Transportation of Goods
and Passengers by Road

On November 17,2022, the industry-specific
conference «Organising the Transport of People
and Cargo by Road. Convenience and Reliability
of Service as Growth Vector». The discussion
was attended by Andrey Zemtsev, First Deputy
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Director General of FBE Rosavtotrans, Andrey
Lebedev, Head of the Legal Department of the
State Unitary Enterprise Moscow Metro,
Alexander Khomchik, acting Director of the
Non-Commercial Leasing and Infrastructure
Development Directorate of JSC STLC Alexander
Khomchik, Director for Development of
Regional Projects of LLC SberTroika Elena
Kolesnikova, Deputy Chairman of the Board for
Operator Activities and Development of User
Services of Avtodor State Company Konstantin
Makiyev, Strategy Director of Transport and
Development Department road transport
infrastructure of Moscow Olga Morozova,
Deputy General Director of FBE «Rosavtotrans»
Oleg Tolstukhin. The participants in the meeting
discussed issues of ensuring road transport in
new logistical conditions and equal accessibility
of public transport, updating the rolling stock in
urban agglomerations, new fare payment options,
transforming tachographs, and others.

The State Unitary Enterprise «Moscow
Metro» has developed the concept of small bus
stations (with passenger traffic from 101 to 250
people per day) and especially small type (with
passenger traffic up to 100 people per day
inclusive), which will allow setting rational
requirements for transport infrastructure facilities
located in small towns. The implementation of
the concept will require amendments to a number
of normative acts, and for implementation of the
project it is necessary to stimulate the initiative
of the regions.

In addition, legal initiatives are being
developed to legalise regular transportation on
demand («In the Same Direction»), expand the
range of grounds for terminating a certificate of
transportation on a regular transportation route,
and change the «coronavirus amendment».

Alexander Khomchik made a presentation on
preferential leasing, which is a tool for creating
new mobility in the regions. One of such
programs is the renewal of passenger urban
vehicles within the framework of the national
project «Safe and High-Quality Roads».

Taking into account the need to modernise
the regional fleets of urban passenger vehicles,
STLC has developed an investment project with
involvement of funds from the National Welfare
Fund. It is designed for 2023-2024 and provides
for an order at domestic factories for more than
4,4 thousand buses for a total of 73 billion rubles.

Elena Kolesnikova spoke about the
SberTroika system. The SberTroika single

ticketing system based on Moscow technologies
and the Troika card has been implemented and
operates in 24 regions of Russia: from the
Republic of Karelia to Khabarovsk region. This
allows residents to pay for travel with one card —
the Troika transport card — in their city, as well
as in other regions where the single SberTroika
ticket system has been introduced.
Konstantin Makiev spoke about
multifunctional road service zones (MRSZ) as
a new format for locating various road service
facilities in one interconnected area that meets
a wide range of needs and high safety standards
on high-speed roads. The requirements of the
State Company for the general infrastructure of
the MRSZ create a powerful impetus both for
creation of a mainline passenger transportation
operator and for development of local carriers.
Olga Morozova informed about the pilot
project of a new transport service as an addition
to urban transport. This is a service that is located
between the classic regular land transport and
taxis. It contains not only stationary stop objects,
but also virtual stops. The Moscow Transport
application allows «ordering» a bus and getting
to the destination with other fellow travellers.
The average travel time to the stop is 5-6
minutes, buses run on a circular route. The
decision to submit a vehicle is made in real time,
based on several algorithms: waiting time (should
not exceed 13 minutes), accounting for time from
home to stop and seating. At the moment, the
project is being tested on the territory of New
Moscow.
In order to reduce the number of accidents,
a tachograph control system is being introduced
and developed, which is a set of organisational
and technical measures aimed at ensuring control
over compliance by vehicle drivers with work
and rest regimes and the route. The main goal of
the tachograph control system is to improve road
safety and reduce accidents by ensuring that
drivers comply with the established work and
rest regimes, speed limits through the means of
objective control which are tachographs.
Andrey Zemtsev, in turn, spoke about the
plans of FBE Rosavtotrans. The agency is
considering the issue of creating an information
system aimed at solving most of the tasks not
only of the agency, but of the entire Russian
transport complex. The purpose of creating an
information system is creation of global
information systems that allow raising the work
of the motor transport complex to a new level.
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Based on the challenges posed by the current
situation, the main indicators for creating a single
centre of competence for road transport are
collection and analysis of information, assessment
of the provision of the population with
transportation services on regular interregional
routes, ensuring transparency of passenger traffic,
taking into account actual execution of regular
interregional journeys, and creation of effective
monitoring of the activities of foreign carriers in
Russia in order to ensure the competitiveness of
Russian carriers, creation of a network of regular
route transportation of dangerous goods that do
not require approval, and a reduction in business
costs.

Modernization of Public and Urban Electric
Transport

On November 17, 2022, the round table
«Russian Urban Transport Reforms — What
Could be Considered a Reform and What Place
Electric Transport Deserves within Urban
Transportation System» was held. The
participants in the event discussed modernisation
programs and ways of developing urban electric
transport enterprises in the cities of the Russian
Federation, as well as the reform of public
transport.

The conference was attended by Roman
Kildyushkin, Deputy Director of the Department
of State Policy in the Field of Automobile and
Urban Passenger Transport of the Ministry of
Transport of Russia, Alexander Kondrashov,
Head of the VEB.RF Project Office for Urban
Transport, representatives of the academic
community and industry experts.

Roman Kildyushkin emphasised in his report
that the task of developing public transport is of
particular social importance. He said that at least
half of the inhabitants use public transport in
cities. «Our work as the Ministry of Transport is
aimed at ensuring that the share of public
transport does not fall but grows. This postulate
is enshrined in the Transport Strategy. It is
planned to increase the share of trips by public
transport in cities from 54 to 69 %, both by
improving quality of passenger transportation
services and by making them more attractivey,
said the Deputy Director.

The Ministry of Transport, together with
interested federal executive bodies, has formed
a single comprehensive program for
modernisation of public transport, which includes
seven measures.

About 10 billion rubles are provided for the
preferential leasing program of JSC STLC until
2024, due to which it is planned to supply 1161
vehicles, including urban electric transport. The
investment project of JSC STLC, which scales
this program, provides for attraction of funds
from the NWF and extrabudgetary sources.
According to the project, it is planned to deliver
more than 2,5 thousand vehicles to the regions
by 2024. For development of infrastructure for
urban electric trains in seven agglomerations of
the Russian Federation, JSC Russian Railways
plans to allocate 155,4 billion rubles as part of
its investment program. Both purchase of rolling
stock and construction and reconstruction of
railway infrastructure are envisaged. This will
improve transport accessibility in the regions. In
addition, the federal project analytically takes
into account the activities of other authorities:
the Ministry of Construction («Infrastructural
Menuy»), the Ministry of Natural Resources
(«Clean Air»), the Ministry for Development of
the Far East («SE «Social and Economic
Development of the Far Eastern Federal
District»). In total, more than 1,2 thousand
vehicles are planned to be delivered under these
projects.

The importance of the integrated development
of urban electric transport is noted. «These
projects are complex and include both renewal
of rolling stock and modernisation of
infrastructure, as well as the adjacent territory.
In 2022, the Russian Government supported
implementation of such projects under the
concession model with subsidies from the federal
budget. The main share is made up of
extrabudgetary sources. The total investment,
including federal funds, is more than 260 billion
rubles. The territorial entities, together with the
Ministry of Transport and VEB.RF, have
prepared 11 comprehensive projects, which
provide for supply of more than 900 vehicles,
modernisation of more than 620 km of routes.
More than 77,5 billion rubles have already been
allocated for 2023—2025 from the federal budget
for these purposes», said a representative of the
Ministry of Transport. In order to fulfil the main
task, namely to improve the comfort of transport
services for citizens, it is planned to equip more
than 1 thousand covered stopping pavilions with
navigation displays, equip tram tracks with
pedestrian fences and lighting. It is also planned
to create digital public transport management
platforms, which will include monitoring of the

®  World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 156—173

Transport Week 2022




work of carriers and passenger accounting,
informing passengers and a mobile application.

One of the main principles is the need to
ensure high-quality transport planning in the
constituent entities of the Russian Federation.
All 11 projects were mandatory reviewed at the
expert council at the site of the Ministry of
Transport, within the framework of an
interdepartmental working group with the
participation of the Government of the Russian
Federation, the Ministry of Finance, the Ministry
of Economic Development and the Ministry of
Transport, and at the Supervisory Board of VEB.
RF. An example of implementation of such
projects was Taganrog tram — in 2 years the
infrastructure and rolling stock were completely
modernised, 50 trams were delivered, 45 km of
tracks and 102 stops were built. Traffic is already
open on 6 routes.

The day before, the Federation Council
approved at its meeting a bill that provides for
responsibility of the constituent entities of the
Russian Federation for development of regional
transport plans and standards for transport
services to the population. «The appearance of
such documents is an important step towards
high-quality transport planning. When developing
requirements for regional standards, which will
be approved by the Government, we will take
into account the existing experience in
implementing projectsy, the representative of the
Ministry of Transport concluded. Currently,
extensive work is underway to update scientific
and technical documentation, new national
standards for the UET are being developed. This
will not only increase the economic efficiency of
transport, but also remove obsolete requirements
that hinder rapid introduction of new technologies.

The Ministry of Transport of Russia, together
with interested authorities, is ready in 2023 to
ensure development of a new program for
modernization of urban electric transport.

Alexander Kondrashov singled out the main
criterion for a successful integrated project — this
is the transition to mobility management, in
which transport planning is combined with traffic
management, with the obligatory consideration
of individual mobility means as road users.
According to the speaker, it is necessary to create
a single federal program to support transport
reforms with mandatory control over spending,
amend Federal Law No. 220 «On organisation
of regular transportation» and, with the support
of the Ministry of Labour and the Federal Tax

Service, introduce measures to «whitewashy the
industry. Without real fair competition in the
transportation market, it is impossible to build
a proper transport system, the head of the VEB.
RF project office noted.

The speaker also added that VEB.RF is
working on 5 trolleybus projects that will be
implemented using the infrastructure bond
instrument.

Ekaterina Bryazgina, director of ITS
Academy of Russian University of Transport,
said that the Academy deals with a number of
scientific, methodological, and educational tasks
related to transport planning. A centre for
development of urban transport systems has been
created within the structure of the Academy. To
solve emerging problems, the Academy organises
new educational programs, including those
intended to fill the lack of qualified personnel in
the regions necessary for planning and
implementing transport reform. Today, further
vocational education programs are being
implemented, and HE programs will be opened
in the near future.

The participants in discussion noted the
importance of eliminating unnecessary
duplication of routes, proper organisation of
traffic, administration of priority conditions,
including dedicated lanes, control of traffic speed
in the course of transport reform. It is necessary
to build a system of relationships between
authorities, carriers and citizens and apply
a passenger-centric approach. Proposals were
made to create a single consolidated reform
management body, to reformat support measures
depending on the goals of the region, and to
expand the scope of activities, enabling cities
with a population of over a million to enter
a single comprehensive program.

International Transport Cooperation

On November 17, 2022, the plenary
discussion «International Transport Cooperation
2022. New Directions, Trends, Results» was
held. The event was attended by Deputy Minister
of Transport of the Russian Federation Dmitry
Bakanov, Minister of Transport and
Communications of the Republic of the Union
of Myanmar Admiral Tin Aung San, First Deputy
Head of the Federal Customs Service Ruslan
Davydov, Member of the Board (Minister) for
Energy and Infrastructure of the Eurasian
Economic Commission Arzybek Kozhoshev,
Assistant to the Chairman of the EEC Maxim
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Gall, First Deputy General Director of JSC
Russian Railways Sergey Pavlov, President of
the Centre for Strategic Research Foundation
Vladislav Onishchenko and Chairman of the
Board of Directors of FESCO transport group
Andrey Severilov. Besides, State Secretary —
Deputy Minister of Transport of the Russian
Federation Dmitry Zverev and Deputy Minister
of Digital Development and Transport of the
Republic of Azerbaijan Rahman Gummatov
joined the discussion via teleconference. The
discussion was moderated by Gennady Bessonov,
Secretary General of the Coordinating Council
for Trans-Eurasian Transportation (CCTT).

Dmitry Zverev emphasised that any obstacles
mean new opportunities. Now it is important to
develop end-to-end logistics services on the main
international corridors. According to him,
friendly countries need to modernise transport
infrastructure, introduce regimes that simplify
implementation of transit transportation, and
jointly administer the routes of transport
corridors.

In turn, Rahman Gummatov noted that it is
planned to sign an agreement on synchronised
development of checkpoints on the border
between Russia and Azerbaijan. «This will give
us the opportunity in the future to develop our
border crossings synchronously and in
a coordinated manner. After all, we have big
plans until 2030 not only for bilateral
transportation, but also for transit, which we
expect to increase to 15 million tons. This, of
course, requires a serious approach, including in
the field of technological solutions», he said.

Vladislav Onishchenko informed that the
trend towards digitalisation is currently
continuing. Great emphasis will be placed on
both automated data transmission systems and
acceleration of information exchange. In trade
relations, in addition to the exchange of electronic
data, cargo tracking is also important. Therefore,
electronic navigation seals are now being used
to track shipments. It is also necessary to use new
transport channels, develop supporting
international financial and insurance services,
and switch to settlements in national currencies.

Dmitry Bakanov spoke in more detail about
the use of electronic navigation seals when
crossing state borders. «If there is a trusted party
that assembles for the shipper and there is
confidence in safety of goods during transportation,
then fewer verification control procedures should
be applied to it. This technology was launched 3

years ago when we carried out transit from the
West to third countries. Now we are reorienting
these technologies to parallel imports from the
south», he said. — We are also engaged in transfer
of shipping documents into electronic form. The
amount of paper that is issued for shipments slows
down the process of all interactions. In Russia, in
September of this year, the Federal Law came into
force, which allows issuing a waybill in electronic
form. In 2023, we will allow market participants
to work on the terms of the voluntary use of this
system, and from 2024 we will begin to introduce
an industry imperative».

The Deputy Minister notified about creation
of an intelligent checkpoint across the state
border. This system will allow the state bodies
involved in the work of border checkpoints to
exchange information on all processes as quickly
and seamlessly as possible. By the end of this
year, one of the elements of the smart checkpoint
will be implemented. This is an electronic queue
when crossing the state border, which will
optimise the main transport flows.

Maxim Gall informed about the project
being implemented by the EEC — formation of
«showcases» of national services of ecosystems
of digital transport corridors. It combines
synchronisation of formats, introduction of
digital services, provision of the possibility of
publishing these services for access and
formation of a single digital logistics
environment for all participants in the
transportation process.

Arzybek Kozhoshev spoke in detail about the
Eurasian Agroexpress project. The project is
aimed at developing the export of agricultural
products from producers of the EAEU member
states to China, Uzbekistan, Iran and other
countries of Southeast and Central Asia using the
integration component on the routes.

According to Ruslan Davydov, digitalisation
is important for speeding up and simplifying
customs procedures. «More than a third of all
declarations for goods in our country are issued
completely automatically, without the
participation of customs officials. This not only
allows us to manoeuvre resources, but also
greatly speeds up the process», he added.

Sergey Pavlov said that a global transformation
of the entire transportation process is now taking
place. And JSC Russian Railways takes an active
part in formation of new routes and corridors.

Admiral Tin Aung San called on Russian
partners to develop the North-South transport
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corridor, which links the ASEAN member
countries and Russia. Efficient supply chains will
contribute to economic development of countries.

Council of Heads of Transport Authorities
of the Eurasian Economic Union Member
Countries

On November 16, the sixth session of the
Council of Heads of Transport Authorities of the
Eurasian Economic Union Member Countries
was held. The event was attended by State
Secretary — Deputy Minister of Transport of the
Russian Federation Dmitry Zverev.

Within the framework of the Council, the
session participants discussed implementation of
activities of the road map for implementation of
the transport policy of the Union for 2021-2023.

An exchange of views took place on the
results of the work of the transport complexes of
the EAEU Member States, improvement of the
regulatory legal framework, as well as the use of
navigation seals in the Union to track
transportation.

The parties informed about the degree of
readiness for implementation of the general
process No. 46 «Information support for
transport (automobile) control at the external
border of the Eurasian Economic Uniony.
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It was noted that in accordance with the
schedule in 2023, the chairmanship of the Board
of Directors will pass to the Russian side.




Significance for the Russian Economy
of Trade with Asian countries
and the Ability of Transport to Support It

On November 17, 2022, at the suggestion of
the Public Council under the Ministry of
Transport of Russia, the session «Sunrise at the
East: Importance of Trading with Asia for
Russian Economics and How the Transport
System Can Facilitate It» was held. The
participants discussed the results achieved in
reorientation of foreign trade relations to the east,
the identified problems of further expansion of
transportation volumes and the sufficiency of
currently implemented measures to overcome
them, approaches to taking into account
macroeconomic effects from development of
throughput capacities and ways to achieve
a balance of interests of exporters and importers
in the context of restrictions on transport
infrastructure. The session was moderated by
Tatyana Gorovaya, First Vice-President of the
CSR Foundation, Chairman of the Public Council
under the Ministry of Transport.

The conference was attended by Artur Karlov,
Director of the Strategic Development
Department of the Ministry of Transport, Igor
Koval, First Deputy Chairman of the Board of
Avtodor State Company, Alexey Shilo, Deputy
General Director of JSC Russian Railways, and
other representatives of the industry.

«The Ministry of Transport is working to
prioritise those projects that are aimed at

expanding the infrastructure in the eastern,
southern and Caspian directions. Our task in the
face of great uncertainty is to ensure that the
transport infrastructure does not become
a bottleneck for the economy — for this it is
necessary to develop a package of strategic
transport planning documentsy», Artur Karlov
noted in his speech. He said that in the new
reality, one has to rely on monthly statistics.
According to the data that are voiced in the open
space, the trade turnover with Western countries
now does not exceed 30 %. The growth of trade
with China for 8 months has reached 33 %, with
respect to the Caspian states — about 20 %, with
Turkey, according to preliminary estimates, has
almost doubled.

In the Eastern direction, planning issues are
related to development of the railway
infrastructure and the transit capacity of the
Eastern segment of the network, as well as the
further construction of marine terminals, the
representative of the Ministry of Transport
explained. In the Caspian direction, work on
development of checkpoints is a priority, a lot of
work is being done on the Russian-Azerbaijani
border, this year 12 traffic lanes were opened on
the border with Georgia at the Upper Lars
checkpoint. In the direction of the Azov-Black
Sea basin, within the framework of the
Comprehensive Plan for Modernisation and
Expansion of the Main Infrastructure, it is
planned to develop approaches to the ports of the
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region. While new ships of the merchant fleet
arrive, the role of the Azov-Black Sea basin in
pulling cargo from the Far East will only
increase, the speaker emphasised. In the North-
West region, there is now some recovery in the
dynamics of loading, which is associated with
arrival of general cargo.

To comply with the tasks, including
transportation of non-resource and energy
exports with access to new markets, all these
theses should be reflected in the planning
documents that the Ministry of Transport and the
industry will prepare, the director of the
department concluded.

Igor Koval informed about the progress in
construction of the federal highway M-12
Moscow—Kazan. Large-scale work is being
carried out on all sections of the road; traffic is
scheduled to be opened in 2023. Currently, about
25 thousand people and about 7 thousand pieces
of equipment are working at the construction site
at all eight stages. Avtodor State Company plans
to reach Yekaterinburg as early as in 2024.
Currently, the state-owned company is conducting
a feasibility study for construction of the South-
Western Expressway and the Meridian highway.
To meet the needs of the company in road
construction equipment, the leasing company
Avtodor-Leasing was created, by 2024 the
required volume of equipment is estimated at 30
thousand units. «We plan to work on organising
supply of road construction equipment from
friendly countries and China. We see the strong
support of the Ministry of Transport of Russia
and the supervising Deputy Prime Minister», Igor
Koval emphasised.

According to Alexey Shilo, there is no longer
an active search for new routes, efforts are aimed
at increasing traffic volumes on existing routes.
«We have increased the volume of traffic with
friendly countries quite well (+17 %), including
not only exports, but also imports and transit. In
the eastern direction, the volume of transportation
by rail increased by 2 %», he said. There is
a demand for the eastern direction for domestic
communication, transportation of such goods
increased by 9 %. Since the beginning of the year,
export container traffic to the east has increased
by more than 30 %, including paper products,
pulp, chemicals, metal structures, vegetable oil
and food products — mainly cargo for which
western markets have closed. There is a large
increase in requests for transportation. Since the
beginning of the year, there has been an increase
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in light container trains in the east direction from
7 to 10 %. The number of connected container
trains increased by 40 %, traction services are
actively purchased, from June 2022, transportation
of'trains of 8 thousand tons began, from August 1
of those weighing 14.2 thousand tons.

The Deputy General Director of JSC Russian
Railways emphasised that it is correct to talk
about the existing reserves. Among them there
are the competent use of the existing infrastructure,
empty runs of containers in the east direction and
provision of new tariff solutions. In 2022,
technological schemes for loading containers into
gondola cars at port stations were optimised,
which significantly reduced the loading time by
three times — to 20 minutes. «We see the potential
of the Eastern segment of the railway network in
the ability to develop additional routes and
organise the transfer of goods through railway
crossings to neighbouring states. The Ministry
of Transport of Russia is doing a lot of work,
roadmaps have been created for implementation
of infrastructure and technical projects for
development of ITC», Alexey Shilo concluded
his speech.

Vladimir Kosoy, President of LLC Centre for
Infrastructure Economics, focused on the task of
finding a balance between transportation of
general cargo and high value-added cargo, i.e.,
containers.

Transport Cooperation between Russia
and Mongolia

State Secretary — Deputy Minister of
Transport Dmitry Zverev and Deputy Minister
of Transport Igor Chalik held talks on November
17, 2022, with the Minister of Road and
Transport Development of Mongolia Sandag
Byambatsogt.

To increase the efficiency and ensure the
break-even activity of JSC UBZhD, the parties
discussed and confirmed the need for timely
indexation of tariffs of JSC UBZhD within the
framework of the Medium-term tariff policy of
JSC UBZhD until 2025 approved by the Board
of the Company.

An agreement was reached on development
of a Comprehensive Development Strategy for
JSC UBZhD for the period up to 2050 in

conjunction with the plans for development of _ |

the transport system of Mongolia. The strategy
will take into account implementation of new
railway projects in Mongolia and the connection
of new lines to JSC UBZD network, as well as
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optimisation of the format for managing social
infrastructure facilities and non-core assets. The
parity of activities of the parties and the direction
of infrastructural development in the interests of
JSC UBZhD are envisaged. It is also proposed
to fix the mechanisms for the parity transfer of
goods of Russian and Mongolian exporters at the
Mongolian-Chinese railway border crossing
Zamyn-Uud-Erlian.

In addition, new railway routes from Russia
to China in transit through the territory of
Mongolia, infrastructure projects in Mongolia
were discussed at the meeting.

Mongolia and Russia are reliable transport
partners. The growth of traffic and new areas of
cooperation are indicators not only for bilateral
relations, but also for joint work in the
international transport market.

Transport Council of the Greater Tumen
Initiative

On November 17, 2022, under the
chairmanship of the Russian Federation, the 11*
meeting of the Transport Council of the Greater
Tumen Initiative (GTI) was held. GTI member
countries (China, Mongolia, Russia, Republic of
Korea) presented national reports on the
implementation of GTI Regional Transport
Strategy.

In its speech, the Russian delegation noted
that the Transport Strategy of the Russian
Federation until 2030 with a forecast for the
period up to 2035 provides for accelerated
development of sections of international transport
corridors passing through the territory of Russia.
Measures were presented to improve the
infrastructure of the international transport
corridors «Primorye — 1» and «Primorye — 2».

The Russian side drew the attention of foreign
partners to projects for modernisation of the
Trans-Siberian and Baikal-Amur railways, as
well as development of seaports in the Far East
basin. The Russian transport complex is faced
with the task of increasing the transit capacity of
main railroads to 180 million tons by 2024 and
increasing the capacity of the ports of the Far
East. Currently, the capacity of the ports is
estimated at 290 million tons of cargo per year,
by 2025 they are expected to increase by 60
million tons, by 2030 — by more than 100 million
tons.

The Russian delegation presented domestic
experience in the use of electronic navigation
seals and the use of unmanned vehicles.
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using advanced technologies in the transportation
process — improving the quality of transport and
logistics services, ensuring seamless domestic
and international transportation, as well as their
reliability and safety.




The Russian side informed the GTI member
countries about signing, within the framework
of the Eurasian Economic Union, of the
Agreement on the use of navigation seals to track
shipments.

In the context of discussing promising areas
of cooperation within the framework of GTI, the
Russian delegation put forward initiatives to
establish cooperation in introduction of
autonomous navigation, as well as the use of
GLONASS technologies to ensure safety of
goods during multimodal transportation.
Presentations on these initiatives were made by
experts from autonomous non-commercial
organisations «Industry Centre MARINET» and
JSC «GLONASS».

The chairmanship of the GTI Transport
Council for further period passed to China.

Final Discussion of Transport Week 2022

The Transport Week 2022 was finalised by
the final plenary discussion, which was attended
by Deputy Ministers of Transport Igor Chalik,
Vasily Desyatkov, Valentin Ivanov, Alexander
Poshivay and Director of the International
Cooperation Department Alexey Sapetko. The
results of the discussions held on the sidelines of
the forum were summarised.

Opening the event, Igor Chalik emphasised
that the projects that were presented on the
sidelines of Transport Week, as well as the
decisions made, will have a direct impact on the
future of the transport industry and on the life of
every citizen.

Alexander Poshivay spoke in detail about the
main results of the discussions regarding water
transport. «Since March this year, the working

group of the Ministry of Transport of Russia has
been operating, which is engaged in reorientation
of cargo to new directions. The work that we
have carried out has allowed us to practically
maintain the cargo turnover of the ports. In the
Azov-Black Sea basin, we managed to raise it
by 3 %. And those container lines that were
temporarily lost due to the departure of the world
leaders in container transportation are now being
restored», he said. — We managed to maintain
transport accessibility of Kaliningrad region. In
March of this year, three ships sailed there, today
their number is 15, at the end of November it is
planned to increase it to 18 ships».

Valentin Ivanov noted that much attention is
paid to development of urban railway transport.
Currently, 9 projects are being implemented in
9 agglomerations. A striking example is
implementation of Moscow Central Diameters.
Development of the Eastern segment of the
railway network was also discussed. «In 2013,
we transported 97 million tons per year, now our
plans and development prospects concern 255
million tons per year. This is a huge increase»,
he said.

Vasily Desyatkov informed about the
facilities being built as part of implementation
of the North-South International Transport
Corridor project. In particular, they comprise
railway approaches to Novorossiysk seaport and
near approaches to the seaport of Lavna.

Based on the news released by the press centre

of the Ministry of Transport

of the Russian Federation:
https://mintrans.gov.ru/press-center/news/10491;
https://mintrans.gov.ru/press-center/news/10492;
https://mintrans.gov.ru/press-center/news/10505;
https://mintrans.gov.ru/press-center/news/10493;
https://mintrans.gov.ru/press-center/news/10503;
https://mintrans.gov.ru/press-center/news/10502;
https://mintrans.gov.ru/press-center/news/10501;
https://mintrans.gov.ru/press-center/news/10499;
https://mintrans.gov.ru/press-center/news/10500;
https://mintrans.gov.ru/press-center/news/10497;
https://mintrans.gov.ru/press-center/news/10495;
https://mintrans.gov.ru/press-center/news/10507;
https://mintrans.gov.ru/press-center/news/10513;
https://mintrans.gov.ru/press-center/news/10512;
https://mintrans.gov.ru/press-center/news/10511;
https://mintrans.gov.ru/press-center/news/10510;
https://mintrans.gov.ru/press-center/news/10509;
https://mintrans.gov.ru/press-center/news/10508;

https://mintrans.gov.ru/press-center/news/10515 ®
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ABSTRACT

Non-destructive testing processes in the technological cycle of
a wagon repair enterprise largely determine safety of railway transport
facilities. The most effective ways to control such processes can only be
determined through simulation which makes it possible to assess stability
of the production system in a wide range of both extemal conditions and
internal factors.

The objective of the work is to create a method for optimising the
resources of distributed manufacturing processes for non-destructive
testing of a wagon repair depot based on simulation to reduce the
likelihood of stopping the production cycle and reducing unreasonable
costs of the enterprise.

The features of non-destructive testing as a stage of the
technological cycle of the enterprise are considered followed by the
analysis of information on the qualifications of the specialists of the wagon
repair company. The positions of non-destructive testing and controlled
details are described and analysed within the framework of the queuing

optimisation, flaw detection.
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theory. To optimise the non-destructive testing division, simulation
modelling is used, while mathematical statistics methods and correlation
analysis are used to process the simulation results.

A built model of a non-destructive testing unit comprises posts at
the units for repair of parts of the automatic coupling devices and the
wagon bogie, wheel sets. A production personnel management scheme
is proposed, which might be a basis for optimising the organisational
structure of the non-destructive testing unit.

The simulation resulted in formulating requirements for qualification
of non-destructive testing inspectors of the wagon repair depot. Itis shown
that the optimal strategy for development of a subdivision should be aimed
at ensuring the universal qualification of employees, in which they have
the necessary competencies to perform work at all testing positions. This
will increase the average occupancy rate of NDT inspectors from 0,34 to
0,45 and reduce the average delay time of an item at the post from 650 %
to 150 % of the standard time.
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INTRODUCTION

The intensive path of development of
modern production systems requires continuous
analysis and optimisation of technological
processes by reducing delays between
technological operations, minimising non-
production costs, and reducing the likelihood
of disruption of technological cycles [1; 2]. At
the stages of organising production processes
and making managerial decisions, quite often
there is a need to study and describe the
structures of production systems, determine
their internal relationships and the influence
of external factors [3—5]. Experiments with
production processes of existing enterprises
are impractical, and often impossible, since in
the short term the costs can be many times
higher than the planned positive economic
effect.

A common way to study processes of all types
is simulation modelling, aimed at studying the
laws of behaviour of complex technical systems
and predicting their development [6-9].
Modelling allows determining the most effective
methods of control by testing different effects on

the system in a wide range of both external
conditions and internal factors [10—16].

All this is of particular importance for
complex processes built into the technological
cycle and distributed over different units of an
enterprise, the inputs of which are described by
random variables. A typical example of such
processes is non-destructive testing (hereinafter
referred to as NDT), the reliability of the results
of which directly affects safety of railway
transport facilities.

The objective of the study is to develop
a method for optimising the resources of
distributed production processes of non-
destructive testing of a wagon repair depot based
on simulation, aimed at reducing the likelihood
of stopping the production cycle and reducing
non-production costs of the enterprise.

RESULTS

Technological Cycle of the Enterprise

The functioning of rolling stock is based on
a preventive maintenance system, which includes
maintenance, current, depot and overhaul repairs.
In general, the in-depot repair process consists

Placing the wagon in the assembly shop

Lifting wagons and removing units

Handover to the
automatic coupler repair
shop

Transfer to the shop for the
repair of bogie parts

Transfer of the wheel set
to the wheel-roller shop

Washing or dry cleaning of parts

Measurement of geometric dimensions of parts

Non-destructive testing of parts

Good parts warehouse

Warehouse of parts to be
repaired

Warehouse of defective
parts

Repair of parts

Assembly of units

Installation of units on the wagon

End of the shift

Pic. 1. Enlarged scheme of the technological cycle of repair of cargo wagons [performed by the authors].
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Pic. 2. Distribution of NDT inspectors by certified testing methods [performed by the authors].

of the following stages: placing of a wagon in
the wagon assembly area, rolling out the bogie
from under the wagon, removal of units and
transfer of parts to the repair areas (Pic. 1). The
repair of cargo wagons includes NDT, the main
purpose of which is timely detection of defects
in components and parts, aimed at reducing the
risk of failure or accidents of the rolling stock in
operation.

The NDT process is implemented in structural
subdivisions of enterprises: at production sites,
laboratories, workshops, shops. The main
difficulty in managing the NDT subdivision is
related to distribution of testing positions among
subdivisions of the main production: the wheel-
roller shop, sections for repair of car bogie parts
and of automatic couplers.

Testing is carried out by NDT inspectors
certified to apply one or more methods: magnetic
particle (hereinafter referred to as MPT),
ultrasonic (hereinafter referred to as UST), eddy
current (hereinafter referred to as ECT) testing.
The main operations, however, are not automated
and, therefore, the influence of the human factor
on the results of testing is significant. NDT
inspectors are assumed to be considered as
resources of the NDT production system. In
accordance with the current regulatory
documentation, NDT inspectors must confirm
their competence in authorised qualification
organisations by passing the certification
procedure for «the Railway transport sector»
[17].

Information on qualifications of 834 NDT
inspectors from 42 wagon repair depots was
analysed (Pic. 2). The largest number of

specialists is certified regarding MPT, which
correlates with the prevalence of the method in
accordance with current regulations. Only 16 %
of NDT inspectors are simultaneously certified
to use all the three testing methods. Qualification
to apply two methods was confirmed by 30 % of
defect detector operators (Pic. 2b).

On the one hand, simultaneous certification
regarding several testing methods increases the
costs of the depot, however, this practice makes
it possible to use working time of NDT inspectors
more efficiently thanks to their versatility. This
approach has been implemented in individual
depots, its low prevalence indicates the absence
of a single justified strategy for this organisational
decision. On the other hand, reliability of control
directly depends on qualifications of NDT
inspectors, so optimisation of labour resources
to perform the daily inspection of cargo wagon
parts is a key task, both in terms of economic
feasibility and in terms of rolling stock safety.

Simulation

The main problem solved during simulation
is to determine an effective strategy for organising
control and the optimal number of NDT
inspectors required for its performance and their
qualifications to unconditionally perform daily
volumes of repair of cargo wagons. The
necessary information about the daily program
for repair of wagons, labour intensity of
technological operations, the mode of operation
of'the enterprise was obtained through monitoring
the technological processes of the depot.

The enterprises of the wagon repair company
carry out repair of seven wagons per shift on
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Pic. 3. Distribution of wagon repair companies (a) and NDT inspectors (b) as per volume of repair operations [performed by the authors].

average (Pic. 3a). The number of certified
specialists is weakly related to the number of
wagons arriving for repair at different depots, the
correlation coefficient does not exceed R < 0,6
(Pic. 3b). Thus, the structural subdivisions that
perform NDT using identical technologies and
use standard testing tools do not have a single
methodology for determining the optimal number
of NDT inspectors.

As part of the study, a simulation model of
all testing positions was created at the sites for
repair of bogie parts, automatic couplers and

wheel sets of wagons. The initial information
was obtained through observation and questioning
at wagon repair enterprises and included the
hourly number of parts arriving at the testing
position during a work shift, the actual number
of NDT inspectors per shift, and standard time
for testing one part. In the model, the hourly
number of parts arriving at the control position
was reproduced by a random number generator
with a normal distribution law. The average
values of the number of parts and their standard
deviations required for the random number
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Bogie repair section

Incoming flow of parts for
control, 4

Queue for testing, Qi

Testing position, titsting

Outcoming flow of parts after
testing, 4

Resources:
NDT inspectors, twork

Pic. 4. Simulation model of testing positions at the site for repair of bogie parts [performed by the authors].

generator were determined based on the initial
information.

The production process model contains the
incoming flow of parts entering the control,
which is characterised by the number of parts
and time of arrival. The NDT position is
described by the number of parts in the queue Q,
time of testing of parts of a certain type Liesing?
the equipment used and the number of NDT
inspectors certified to apply the testing method.
A fragment of the simulation model of the NDT
positions at the site for repair of bogie parts (side
frame, bolster, brake shoe suspension) is shown
in Pic. 4. At the output, a flow of controlled parts
with intensity A7 is formed. As a result of the
model execution, the average delay time of parts
at the control positions 7, i and the average time
of occupancy of the NDT inspector ¢, . are
determined.

The adequacy of the developed model was
checked by comparing the number of parts tested
in the depot with the number of parts obtained
as a result of simulation during the period under
consideration. The error for each type of parts
does not exceed 10 %.

rk

The choice of analysed parameters included
the occupancy rate of a specialist during the work
shift and the number of parts in the queue for
testing (Pic. 5). The productivity of a NDT
inspector is characterised by an average
occupancy coefficient ¢__:
cocc = twork / tshift’ (1)
where 7, —average time of occupancy of aNDT
inspetor, h;

t,:n — Work shift duration, h.

With given parameters of the incoming flow
of parts, the parameters of the NDT
technological process are determined by the
scheme of placement of NDT inspectors at
workplaces. In implementation of the process
with assignment of workers to texting positions
(Pic. 5a), there is a rather low average per-shift
occupancy coefficient ¢, < 0,34, and at the
same time, a violation of the enterprise’s
technological cycle, since at the end of the shift
there are untested parts (from 2 to 15 pieces)
(Pic. 5b).

The implementation of the process with the
universal competencies of NDT inspectors
(Pic. 5¢), which allows performing work at all
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a)

b)

c)

o)

Pic. 5. Occupancy coefficient (a, ¢) and the number of parts in the queue for control (b, d) during work at the section for repair of bogie parts:
a, b- NDT inspectors are assigned to testing positions, ¢, d — NDT inspectors move between positions [performed by the authors].

positions, increases the average occupancy rate
to ¢ = 0,45 and prevents the disruption of the
technological cycle (Pic. 5d).

The distributions of the occupancy coefficient
of NDT inspectors per testing positions in two
considered implementations of the process are
significantly different (Pic. 6). For example, in

case of consolidation, the maximum workload
of workers is observed at the position of the
current repair of wheel sets, where the occupancy
coefficientreaches ¢ = 0,55, and the maximum
difference in occupancy coefficients at different
positions is 0,45. If employees have universal

competencies, the occupancy coefficient is

Pic. 6. Average occupancy coefficient of NDT inspectors at different repair sections [performed by the authors].
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Pic. 7. Target function graph [performed by the authors].

evenly distributed among NDT inspectors, the
maximum difference does not exceed 0,1.

To solve the optimisation problem, the
objective function f{b) is introduced, which is
equal to the ratio of the occupancy coefficient of
specialists to the coefficient of delay of the part
at the testing position:

fiby=c_/c_  — max, )
oce part

where b —number on the staff distribution

scheme;

Coun — coefficient of part delay at the testing
position, equal to the ratio of the part delay time
at the NDT position to the standard control time.

The selected target function of the labour
resources management of the NDT subdivision
is aimed at reducing the delay time of parts at the
testing position to the standard value and
increasing the occupancy coefficient of
specialists. The variable parameters of the
optimisation problem are the number of NDT
inspectors and their competence, which allows
or does not allow them to perform work at certain
testing positions.

Six schemes of staff distribution (Pic. 7) for
a wagon repair depot with a daily repair volume
of 6 to 8 wagons are considered. In schemes 1,
3, 5 NDT inspectors occupy permanent testing
positions; in schemes 2, 4, 6 NDT inspectors
move from position to position if necessary. The
number of NDT inspectors in schemes 1 and 2

is 13 persons; in schemes 3 and 414 persons; in
schemes 5 and 615 persons. In schemes 1 and
2, due to the smaller number of employees
compared to other schemes, a rather high
occupancy coefficient is observed, but at the same
time, the daily amount of work is not performed.
With an increase in the number of NDT
inspectors to 15 in schemes 5 and 6, the entire
amount of work is performed, but the occupancy
coefficient decreases and, consequently, labour
productivity decreases.

The highest values of the objective function
correspond to schemes 3 and 4 (Pic. 7). At the
same time, in scheme 3 with assigned specialists,
the technological cycle is disrupted, since the
entire amount of work on the NDT of individual
parts (wagon wheel sets) is not performed. The
maximum objective function was obtained for
scheme 4, in which specialists were able to
perform testing at any working position. The free
movement of specialists between positions
makes it possible to increase the occupancy
coefficient from 0,39 to 0,45 and reduce the delay
time of a part for inspection from 203 % to 150 %
of'the standard value, subject to the uninterrupted
operation of the wagon repair depot.

CONCLUSIONS
Upon the analysis of production environment
of NDT units in wagon repair companies
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a simulation model of a complex process
distributed over the production areas has been
developed that is aimed at optimisation of
resources.

Simulation of NDT production process
allowed developing of requirements for the
qualification of NDT inspectors of wagon repair
depot maintaining on average 7 wagons. The
simulation has shown that the optimality of
a strategy when all the NDT inspectors are
certified to apply all the testing methods and have
necessary competences, that allows free
movement within the NDT unit and execution
of all the range of operations. Thanks to
optimisation it might be possible to increase the
average occupancy coefficient of NDT inspectors
from 0,34 to 0,45, and reduce the average delay
time of a part at testing position from 650 % to
150 % of the standard time.
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ABSTRACT

The use of economic and mathematical methods of
forecasting the results of activities of civil aviation organisations,
and in particular assessment of the volume of air passenger
traffic is quite relevant due to the importance of operational
planning of air transport processes, development of strategic
directions, technological and technical renewal of air
enterprises.

The objective of the study is to plan the traffic flow of air
passengers using a regression model, considering the results of
multifactorial selection of determinants, particularly distinguishing
fundamental macro indicators are distinguished, as well as
significant indicators of the aviation market.

The study of passenger air transportation was carried out
using methods of system analysis, methods of mathematical

Moscow State Technical University of Civil Aviation, Moscow, Russia.

statistics and econometrics. Modelling of the process of passenger
transportation has identified the main determinants that positively
or negatively affect the dynamics of air passenger traffic. The
multiple regression of the study of the processes of connectivity
and synchronicity of changes in development of passenger traffic
and selected macro indicators in a generalised form is the sum
of vectors of influencing variables adjusted for the calculated
coefficients.

Six-, four- and three-factor regression models were
developed. The three-factor model turned to be more reliable with
values most close to actual data. Nevertheless, while applying
regression model for forecasting air traffic it is necessary to
consider not only theoretical aspects, data of official forecasts of
macro indicators but expert opinions as well.

Keywords: air transport, factor features, air passenger traffic modelling, multiple regression, statistical verification of the model,

forecasting of air passenger flow.
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INTRODUCTION

The significance and degree of development
of transport, including air transport, follows in
many aspects the development trends of the global
and of the entire country’s economy. The modern
aviation business, and Russian air business makes
no exception, faces a whole set of problems and
challenges of social, economic, and technological
character, including fundamentally new ones® 2
[1-5]. The search for solutions to new problems
in the field of air transportation involves
a comprehensive analysis of long-term
fundamental factors and identification of new
factors that affect the change in the economic
performance of both airlines and aviation
enterprises, and of the entire industry. For the
purposes of modelling short- and long-term
forecasting, it is also important to identify the main
determinants that positively or negatively affect
the dynamics. This confirms the relevance and
necessity of applying economic and mathematical
methods for forecasting the results of activity of
civil aviation, and in particular of the volume of
air passenger transportation due to the importance
of operational planning of air transportation
processes, development of strategic development
guidelines, technological and technical renewal
of aviation enterprises.

Overview of Research

Many works dedicated to fundamental and
applied research refer to modelling of the
processes of transportation of goods and
passengers, differing in complexity, the possibility
of implementation, and the objectivity of
interpreting the data obtained [6—8]. They suggest
complex models such as neural networks,
artificial intelligence models, Markov chains, and
others. Certainly, forecasting techniques
developed by airlines can be useful. The Boeing
company? uses a passenger flow forecasting
model (Y, pass/km) based on the macroeconomic
indicator — gross product X:

! International Civil Aviation Organization. [Electronic
resource]: www.icao.intt. Last accessed 20.09.2022.

2 Business aviation portal ATO.RU. [Electronic resource]:
http://www.ato.ru/content/sita-aeroporty-nuzhno-srochno-
cifrovizirovat-chtoby-izbezhatmnogochasovyh-ocheredey.
Last accessed 20.09.2022.

% Boeing Current market outlook 2014-2033. [Electronic
resource]: http://www.boeing.com/assets/pdf/commercial/
cmo/pdf/Boeing_Current Market Outlook 2014.pdf.
Airbus Global market forecast 2014-2033. [Electronic
resource]: http://www.airbus.com/company/market/
forecast/?eID=maglisting_push&tx_maglisting_
pil %5BdocID%5D=40733.

InY=-3,21 + 1,88InX.

Aeroflot Airlines, as far as it is known, uses
a method for forecasting the volume of air
transportation based on the logarithm of the gross
product and the difference in income from
passenger air transportation:

InY=1,14 + 2,11InX - 0,63InZ,
where Y is air transportation pass/km;

X - GDP;

Z —income from passenger transportation per
pass/km.

Airlines’ data are used among other purposed
for planning of airport activity, slot distribution
among air carriers®.

Thus, in the aviation business, when
forecasting passenger air transportation,
special models are used based on the
dependence on the gross product, but the
resulting forecasts may have errors, since only
a single factor is considered. Moreover,
according to several researchers and analysts
involved in the study of the economics of the
transport industry, the existing connection
between an increase in passenger air
transportation by 1 % and an increase in gross
domestic product by 1 % is not characteristic
for all the countries, since for developing
countries, this ratio is higher. Some research
based on data for 2008-2021 do not confirm
definitely those proportions due to the fact that
the dynamics of passenger turnover has some
limits of fall/growth, as well as time lags from
movement of economic factors till their impact
on the rates of air transportation, which is
reflected in the amplitude of traffic fluctuations
in periods of crisis and periods of economic
growth.

A more complex model for studying the
connectivity of passenger flow and tariffs, and
other factors is based on several indicators:

Y = a0X1a1X2a26a3X3,
where X, is GDP index;

X, — average airfare;

X, — consideration of other factors;

a;—a, — coefficients.

Scientific interest can focus on a debatable
discussion of the impact of new factorial realities,
such as global changes in aviation market,
institutional transformations of aviation
infrastructure, improvement of the technical and

4 IATA. [Electronic resource]: https://www.iata.org/
contentassets/4ede2aabfcc14a55919e468054d714fe/wasb-
guidance-temporarycapacity-reductions.pdf. Last accessed
20.10.2022.
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technological platform of the aviation business
[9-16]. But the results obtained have been till
now difficult to interpret and time-consuming for
the practical implementation for forecasting the
volume of air transportation.

However, the importance of forecasting air
travel processes based on econometric modelling
remains high, thanks first to possibility to obtain
more reliable results for practical use as
compared in comparison with the conclusions
obtained using other methods.

Statement of the Research Problem

The subject of research is the economy of the
aviation industry. At this stage of the study, the
object of the study is the dynamics of passenger
air transportation and economic indicators as the
main regressors.

The objective of this stage of the study is
presented as identification of the main factors
affecting air passenger traffic and improving the
efficiency of air passenger traffic modelling based
on multiple regression. Multiple regression
modelling allows us to include many factors with
establishment of the connectedness of the series
and identification of the individual influence of
each factor indicator on the simulated series of
air transportation, followed by the calculation of
the total impact.

The novelty of the study of the processes of
air transportation of passengers is associated with
development of a multiple regression model for
the time series of air passengers and economic
indicators, considering in full the information on
the correlation between the data of the simulated
series and the time series of factor indicators.
Also, the resulting model allows monitoring the
correlation of time series and the ability to rank
factors to ensure greater reliability of the results.

The study of passenger air transportation was
carried out using the methods of system analysis,
methods of mathematical statistics and
econometrics. Development of the experimental
base of the study comprised analysis of
information and statistics resources of
international organisations, state bodies of
statistical observation (Federal State Statistics
Service, EMISS?®), information and analytic
websites (Statista®), including those specialising

5 EMISS. [Electronic resource]: https://fedstat.ru. Last
accessed 10.09.2022.

5 Statista [Electronic resource]: https://www.statista.com/.
Last accessed 15.10.2022.
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in aviation topics (Aviastat’, Aviaport and
Aviapro®), as well as data of research publications,
other statistical and analytical materials [12—16].

RESULTS
Construction of Fundamentals of the Model
and Algorithm

To build a multifactorial model for forecasting
air passenger flow, an important task is to select
significant indicators as factor variables and
determine the number of factors. The selection
of indicators that affect the dynamics of air
passenger flow for inclusion in the developed
regression model was carried out based on the
results of a qualitative and quantitative analysis.

The market mechanism for formation of
supply and demand depends on the price and
many non-price factors, among which the main
ones are the number and income of the population.
Accordingly, these factors are included in the
model. Other factors were ranked according to
the results of a survey of researchers involved in
the study of transportation processes, specialists,
and representatives of the aviation industry.
Nevertheless, it is impossible to consider and
include all factors in the regression, but this is
not so critical, since the regression calculates not
only the influence of the included regressors, but
also the influence of factors not included, but at
the same time associated with the main
explanatory variables. It should also be noted
that oversaturation of the model with factor
variables can lead to statistical insignificance of
the parameters according to Student’s t-test,
which will be further shown analysing six- and
more factor model.

Further, the expediency of including factors
in the model was carried out based on statistical
methods. The factors were analysed to
determine whether they have a correlation
dependence on the resulting factor. The
research studied the synchronism of changes
in development of the main indicator of
development of air transportation (passenger
traffic) and a number of macro-indicators:
gross domestic product, gross domestic
product per capita, population size, average
wages and average income of the population,
the exchange rate of the national currency to

" AviaStat. Analytics agency «AviaStat». [Electronic
resource]: https://aviastat.ru. Last accessed 15.09.2022.
8 AVIA.RU Network — poccuiickuii aBHalMOHHBIN MOp-

Taia. [DnekTpoHHbIH pecypc]: https://aviaru.net. JlocTyn
15.10.2022.
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inflation rate/

unemployment rate/

average oil price/

USD exchange rate/

population size/

Pic. 1. Diagram of the analysis of totality of economic factors [developed by the author].

dollar, inflation and unemployment, oil price
changes, airfare prices, etc. (Pic. 1) [14-16].

Interpretation of the obtained results of the
correlation study showed a different connection
and dependence of the data on the dynamics of
air passenger flow and the expected factor
indicators, which led to the exclusion of several
factors.

Among the remaining significant factors,
only those that have comparable units of
measurement should be left since different units
of measurement can lead to incomparable
coefficients of the equation.

Another important procedure for analysing
the significance of factor variables as regressors
is to bring the values of indicators to the same
measurement scale. The rule of including
a smaller number of factors compared to the
number of observations was also respected. Since
data from 2008 to 2021 were selected for the
study, 4-5 regressors can be considered optimal.

Based on the preliminary results of the study
of many economic factors, significant factor
variables were selected to develop the multiple
regression equation. The multiple regression of
the study of the processes of connectedness and
synchronism of changes in development of air
transportation (passenger traffic) and pf series of
macro indicators in general terms is the sum of
the vectors of influencing variables, adjusted for
the calculated coefficients, provided that they
must be consistent.

Model Formulation

Evaluation of the obtained regression
equation for the studied time series [17-19] is
performed by compiling a matrix (Table 1) and
of an inverse matrix.

The initial regression equation includes six
explanatory variables:

Y =-383,08-7,496X, + 1,093X, +2,293X, +
3,687X, +11,498X, + 1,091X,, @)
where X is average salary;

X, — average income of the population;

X, — population size;

X, — gross product;

X, — air ticket price;

X, —average oil price.

The calculated value of the constant in the
multiple regression equation (—383,08) is
negative and shows the total impact of
unaccounted factors on the result (air passenger
flow). And by the difference in multiple
determination (1 — R?) with the corresponding
residual variance, it is possible to determine the
share of influence of unaccounted factors.

The coefficients in front of the variables mean
adecrease or increase in air passenger flow under
the influence of the analysed factor, and the
significance of the influence is determined by the
value of the coefficient in front of the factor. The
air ticket price factor has the greatest influence
on the resulting indicator (passenger flow), which
shows the maximum coefficient of 11,498 in the
obtained regression model. The least influence
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;ffg a Table 1
. Matrix of paired correlation coefficients of the analysed indicators
‘ [developed by the author]
Passenger | Average salary | Average Size of the GDP Air ticket price | Oil price
flow income population of
the Russian
Federation
3 y > %9 %5 X4 %5 5
y |1 0,7033 0,8387 0,7646 0,8403 -0,1154 0,6834
moderate linear | strong linear strong linear strong linear | low linear moderate linear
connection connection connection connection connection connection
between x; between x, between x, between x, between x; between x
and y and y and y and y and y and y
x, 10,7033 1 0,9791 0,8568 0,9871 0,07357 0,5612
x, [0,8387 0,9791 1 0,891 0,9871 -0,0051 0,5791
x, |0,7646 0,8568 0,891 1 0,849 0,1705 0,3353
x, |0,8403 0,9871 0,9871 0,849 1 -0,04295 0,6392
X, |-0,1154 0,07357 -0,00518 0,1705 -0,04295 1 -0,2984
x, [0,6834 0,5612 0,5791 0,3353 0,6392 -0,2984 1
Table 2

Partial coefficients of elasticity of factorial variables
in a six-factor model [developed by the author]

Partial coefficient of elasticity Coefficient value Value interpretation
Average salary significantly affects the effective
E 3,05
1 feature Y
Average income affects the effective feature Y
E 1,36
2 moderately
E 3.95 Number of the population significantly affects
3 > the effective feature Y
E, 3,50 GDP significantly affects the effective feature Y
E 1 Air ticket price significantly affects the effective
75
5 feature Y
Oil price affects the effective feature Y
E, 0,05 ST
insignificantly

in this six-factor multiple regression model is
exerted by indicators with the minimum values
of the coefficients: average income of the
population and average oil price. But before
substantiating and excluding insignificant factors
from the multiple regression model, it is
necessary to calculate the pair correlation
coefficients with the compilation of a matrix with
a dimension of 14 x 6, taking into account the
number of observations 14 and with 6 independent
variables and considering the sign (Tables 1
and 2). The significance of determining the pair
correlation coefficients is due to the fact that the
obtained values show the strength of the
correlation of an individual factor on air
passenger flow, while the influence of other
factors is eliminated. Small values of the
correlation coefficients mean that the relationship
between factors and air passenger flow is weak,
and, accordingly, considering the above feature,
such factors can be excluded from the model.

®  World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 182—189

The next procedure in the study was
checking the functional relationship of the
analysed factors with each other using pair
correlation calculations to eliminate
intercorrelation. High intercorrelation of
factors in the multiple regression model leads
to distortion of the results. Therefore, according
to the results of pair correlation, collinear
variables with a high linear dependence were
established in the model (the value of the
coefficient is higher than 0,7 modulo) (Table
1). But due to the significance of the impact
on air passenger flow of such macro indicators
as gross domestic product and population, it is
not advisable to exclude them from the
regression model, therefore these factors are
integrated into a single variable: gross product
per capita.

To expand the possibilities of meaningful
analysis of the regression model, partial elasticity
coefficients were calculated (Table 2).
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Table 3

Estimated coefficient values and their statistical significance [developed by the author]|

Coefficients Standard error t-statistics p-value
Y-intersection -80,510 40,30838 -1,99736 0,073712
Variable X, -7,4466 2,051966 -3,62904 0,00462
Variable X, 6,1588 1,387849 4,437653 0,001259
Variable X, 14,689 5,286494 2,776724 0,041571

After calculating the partial coefficients of
elasticity, the factors that have the least and
insignificant influence were excluded.

After this procedure, a new multiple
regression model was developed with three
explanatory variables:

Y =-80,510-7,445X, +
6,159X, + 14,689X.,
where X, — average salary;

X, — gross product per capita;

X, — air ticket price.

Statistical analysis of the regression equation
was subjected to a standard test for the significance
of the equation and its coefficients, the study of
absolute and relative approximation errors.

Statistical analysis of the resulting regression
equation showed a small average approximation
error 0f 9,49 % and an estimate of the root mean
square deviation equal to 10,3 %. Part of the
errors in the resulting modelling equation can be
explained by the difference in the units of
measurement of indicators, scale and dimension.

The statistical significance of the regression
coefficients for factor variables is confirmed by
t-statistics since they are all less than Student’s
tabular ¢-test (Table 3). Comparison of the
p-value of all variable factors for which it is less
than the significance level we adopted (0,05),
showed that the obtained regressor coefficients
are significant, and in some cases they are
significantly less, respectively, the significance
of the alternative hypothesis and the rejection of
the null hypothesis are higher.

The resulting multiple correlation index of
0,929 and the determination coefficient of 0,862
show a good quality of design results compared
to the actual ones (Table 4).

To rank factor variables by the strength of
their influence on the result, a regression model
was calculated on a standard scale with
standardised coefficient values:

T, =-3,648x, + 4,457x, + 0,399x,. 3)

A stronger influence on air passenger traffic
will be exerted by such factors as average salary

2

Table 4
Regression statistics of the equation
[developed by the author]

Indicator Value
Multiple R 0,935201
R-square 0,8746
Normalised R-square 0,83698
Standard error 10,29697

and gross product per capita. According to the
coefficients of separate determination, the share
of each factor in the total variation of the effective
trait was identified:

d? = 0,77+(-3,648) =-2,821;

d?,= 0,844,457 = 3,741;

d?, =-0,120,399 =-0,046.

At the final stage, the parameters of the
equation were checked for stability of the relation
(Table 5).

Checking the obtained model over a long
period showed fairly close values with the actual
data (Pic. 2), which indicates the quality and
reliability of the model obtained.

CONCLUSION

The study has confirmed the synchronism of
changes in development of the main indicator for
assessing air transportation (passenger flow) and of
anumber of macro indicators: gross product, gross
product per capita, population size, average salary

Table S
The values of parameters of the equations
of single-factor dependence
and the coefficients of stability
of the relation [developed by the author]

Factor | Parameters of the equations of Coefficient
single-factor dependence of stability of
the relation
1 Y, =128,1(1-0,85231+d, , ) 0,746
2 Y, = 128,1(1-1,09607+d, , ) {0,769
Y, =128,1(1-24,21201~d ) {0,732
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Pic. 2. Multiple regression model of the p

and average income of the population, the national
currency exchange rate to dollar, inflation and
unemployment rates, changes in oil prices, etc.

The correlation dependences of the time
series of passenger air transportation and
economic parameters from 2008 to 2021,
revealed using different methods, showed a direct
and close relationship with GDP, GDP per capita,
average income and average salary, population
size and exchange rate. For some economic
factors, an inverse dependence of different
correlation strengths in dynamics over the
analysed period was revealed. But since an
inclusion of larger number of factors in the
regression model causes a decrease in
interpretability of the results, and a more complex
identification of cause-and-effect relationships,
it is necessary to proceed with a high-quality
multi-stage selection of factors. Also, considering
the intercorrelation of factors and the
multicollinear effect on the result, it is advisable
to exclude several factors and to replace them
with an integrated factor. As a result, six, four-
and three-factor regression models have been
developed, of which the latter has the highest
reliability with values sufficiently close to the
actual data.

Further research plan includes the
development of an ARIMA autoregressive
integrated moving average model, autoregressive
and integrated components on analytical
platforms (Foresight), using the Python
programming language, in statistical programs.

The development of different aspects of
implementation of regression model for

flow [developed by the author].

forecasting future air passenger traffic which
is also the further task of the study is
associated with the complex process of
consideration not only of theoretical aspects,
data of official forecasts of macro indicators,
the factors influencing their stability and
volatility, but of expert opinions as well. The
obtained forecast results should be subject to
adjustment after discussion with the experts,
after renewal of statistical data, planned of
forecast indicators of social and economic
development.

Moreover, complex transformational
processes in modern world suppose the search
for new forecast methods as it is witnessed by
large number of recent research publications
(e.g., [20-25]), that’s why the further scientific
discussion on the topic is of great importance.
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ABSTRACT

The transport industry is currently undergoing profound
changes. They are related both to overcoming the consequences
of the pandemic, and - in the longer term — to the fundamental
transformation due to the ongoing process of digitalisation.

Services created for intelligent traffic flow management,
monitoring of infrastructure facilities, rolling stock, customer
relations, digital platforms will most probably remain drivers of the
ongoing digital transformation of the transport industry in the near
future. From the point of view of digital technologies, the main ones
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INTRODUCTION

The transport and logistics industry despite
the significant success in introduction of new
technologies has a significant potential of
adaptation and development in the context of
digitalisation; it is to a certain extent still at the
stage of digital transformation. The
implementation of this concept is complicated
by a large amount of data that needs to be
reconstructed, and by a significant number of
operations that can be digitised, especially given
the integration of transportation processes within
a single supply chain involving suppliers,
shippers, consignees, and end customers. «The
transport sector must connect to a new ecosystem
in which the boundaries between the stages of
production, transportation, and consumption are
practically seamless. Data flows are the basis of
digital logistics» [1].

The objective of the research is to study trends
and directions of digital transformation in the
field of transport, considering the impact of the
fourth industrial revolution, the speed of change
and creation of digital platform solutions that
ensure effective interaction between the
participants in the transportation process and the
entire supply chain.

The methods of analysis, synthesis and
classification helped to generalise the existing
empirical experience in creating end-to-end
digital platform solutions in the transport industry
of Russia, at the level of the largest companies
(using the example of JSC Russian Railways)
and for modes of transport (using the example
of railway transport), is generalized, and to
suggest a basic classification of directions of
digital changes in the transport and logistics
industry and to present examples of their
implementation.

RESULTS
Industry Integrated Digital Platform
Solutions

One of the most important tasks of the
transport system is to ensure the maximum
efficiency of functioning of the transport and road
complex by improving quality of meeting the
needs of the economy and the population in safe
and efficient transport services.

The solution of these tasks should be
achieved «due to two mutually complementary
areas of activity: development of transport
infrastructure and introduction of technologies»
[2] of the organisational management of

transport systems using modern information,
telecommunication and telematic technologies.

The industry has made significant systemic
efforts towards digitalisation.

The Transport Strategy of the Russian
Federation until 2030 with a forecast for the
period up to 2035 contains special sections
devoted to the areas of digital transformation of
transport (including main directions of
digitalisation of the transport complex, creation
and development of integrated transport services,
digitalisation of vehicles, digitalisation of
transport infrastructure, digitalisation of activity
of authorities in the field of the transport
industry), the main stages of the digital
transformation of transport. They contain
a comprehensive description of directions, tasks,
mechanisms for the digital transformation of the
transport and logistics industry.

The priorities, goals, and objectives of
digitalisation of transport and logistics are based
on the national program «Digital Economy of
the Russian Federation until 2024» 2, which
includes several federal projects.

In 2019, the departmental project of the
Ministry of Transport of the Russian Federation
«Digital Transport and Logistics» was approved®,
closely integrated with implementation of the
Comprehensive Plan for Modernisation and
Expansion of the Trunk Infrastructure for the
period up to 2024* The project included 35

! Transport Strategy of the Russian Federation until 2030 with
a forecast for the period until 2035. Approved by the Order
of the Government of the Russian Federation of November
27, 2021, No. 3363-r. [Electronic resource]: http://static.
government.ru/media/files/7enYF2uLSkFZ10OpQhL10nU
T91RjCbeR.pdf. Last accessed 19.12.2022.

2 Passport of the national project «National Program «Digital
Economy of the Russian Federation», approved by the
minutes of the meeting of the Presidium of the Council
under the President of the Russian Federation for Strategic
Development and National Projects dated June 4, 2019, No. 7.
[Electronic resource]: http://www.consultant.ru/document/
cons_doc LAW_328854/. Last accessed 19.12.2022.

% The government commission approved the project of the
Ministry of Transport of Russia ««Digital transport and
logistics» [Electronic resource]: https://www.dtla.ru/news/
pravitelstvennaya-komissiya-odobrila-proekt-mintransa-
rossii-tsifrovoy-transport-i-logistika/. Last accessed
19.12.2022.

4 Approved by the Decree of the Government of the Russian
Federation No. 2101-r dated September 30,2018 (as amended
by Decrees of the Government of the Russian Federation No.
1844-r dated August 17, 2019, No. 610-r dated March 13,
2020, No. 1747-r dated July 4, 2020, dated 02/20/2021 No.
430-r, dated 12/28/2021 No. 3896-r, dated 04/13/2022 No.
855-1, dated 12/09/2022 No. 3867-r). [Electronic resource]:
http://government.ru/docs/all/118785/. Last accessed
19/.12.2022.

® World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 190-196

Makeeva, Elena Z., Rychkova, Anna S. Building Flexible Systems of Digital Interaction between
Transport Process Participants in a Changing Environment




activities divided into 7 main areas: transformation
of cargo transportation; cross-border interaction;
passenger transportation with a variety of digital
services and a single electronic ticket; digital
transport infrastructure; safety; ecology and
meteorology; unmanned vehicles?.

From January 1, 2020, within the framework
of the state program of the Russian Federation
«Development of the transport systemy, the
direction (subprogram) «Digital transport and
logistics»® has been implemented. Being one of 9
directions of the state program, it includes the
following structural elements®: the federal project
«Transport and logistics centresy, the departmental
project «Formation of a network of transport and
logistics centresy, the departmental target program
«Digital platform of the transport complex of the
Russian Federation»’.

In 2021, the industry Strategy for digital
transformation of the transport industry of the
Russian Federation was approved®. The document
was approved by the protocol of the Presidium
of the Government Commission for Digital
Development and was discussed at the Federation
Council. The strategy includes six key initiatives
of the Ministry: «UAVs for Passengers and
Cargo», «Green Digital Passenger Corridory,
«Seamless Cargo Logistics», «Digital
Management of the Transport System of the
Russian Federation», «Digitalisation for
Transport Security», «Digital Twins of Transport
Infrastructure Objects». The implementation of
the strategy is based on the priority use of
domestic software and the massive use of
artificial intelligence technology®. The leaders

5 Decree of the Government of the Russian Federation
of March 30, 2021, N 483 «On amendments to the state
program of the Russian Federation «Development of the
transport system»». [Electronic resource]: https://docs.cntd.
ru/document/603366910. Last accessed 19.12.2022.

5 Portal of the state programs of the Russian Federation.
[Electronic resource]: https://programs.gov.ru/Portal/
pilot_program/24/elements/179e46eb-04d9—43ad-8f07—
62107c¢8220bd. Last accessed 19.12.2022.

" Departmental target program of the Ministry of Transport
of the Russian Federation «Digital platform of the
transport complex of the Russian Federation». [Electronic
resource]: https://mintrans.gov.ru/file/435210. Last accessed
19.12.2022.

8 Passport of the strategy for digital transformation of the
transport industry of the Russian Federation. [Electronic
resource]: https://mintrans.gov.ru/documents/8/11374. Last
accessed 19.12.2022.

9 The Ministry of Transport of Russia has developed the
departmental Strategy for digital transformation. [Electronic
resource]: https://mintrans.gov.ru/press-center/news/9985.
Last accessed 19.12.2022.

and experts of more than 200 enterprises of
various industries were involved in development
of the strategy. To prepare the document,
a steering committee was formed with the Digital
Transport and Logistics Association’, which
continued to work on implementation of the
projects within the strategy.

The Digital Transport and Logistics
Association (DTL) was established in 2019 with
the support of the Ministry of Transport of the
Russian Federation by JSC Russian Railways,
Aecroflot-Russian Airlines, RT-Invest Transport
Systems, ZashchitalnfoTrans, GLOSAV and
Aviatelecominvest. The same year, the State
Corporation for Air Traffic Management in the
Russian Federation and Azimuth (part of Rostec
State Corporation) joined the Association, in
2020 it was joined by TransTeleCom Company
and the State Company Russian Highways
(Avtodor), in 2021 by OZON, MegaFon,
Rosmorport, JSC GLONASS, Centre for
organising traffic unmanned vehicles (COM UV
is a joint venture with Rostec, Diginavis and
Project 7), Datapax and United Transport and
Logistics Company — Eurasian Railway Alliance
(UTLC ERA). The strategic partners of DTL are
the State Transport Leasing Company (STLC)
and the SMARTS company. Partners comprise,
in particular, ANO Tsifrovaya ekonomika, the
Association of Commercial Sea Ports (ASOP),
Innopolis University and others!'?. The goal of
DTL s «to create and develop a single multimodal
digital transport and logistics space on the
territory of the Russian Federation in the interests
of participants in the transport and logistics
market based on development and implementation
of new digital technologies, as well as combining
efforts and integrating programs of industry
companies and the statex»®.

The Main Directions of Digitalisation
of the Transport and Logistics Industry
Digitalisation of transport and logistics is
a complex process that involves integration of
individual solutions into intelligent systems. As
the researchers note, «the largest transport
companies that create separate intelligent digital
systems for themselves integrate them into the
smart city, digital railway, etc. ecosystems; they
include «smart roads» with digital solutions for
collecting and processing data on vehicles and

1 ANO DTL website. [Electronic resource]: https://dtla.ru/
company/. Last accessed 19.12.2022.
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changes

Transportation using the
digital platform.

Digital logistics platform.
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"Transcontainer".

+ Logistics aggregator and
Big Data
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increase transparency of
delivery
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Electronic document
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making.
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loading/unloading of a
vehiclein real time

Pic. 1. Vectors of transport digitalization [compiled by the authors].

road infrastructure, such as «smart traffic lights»,
parking meters, video surveillance and warning
systems [3], etc. Also, transport changes cannot
bypass the use of drones, which «allows solving
the problem of the «last miley, that is, the stage
of delivery to the end consumer, including to
hard-to-reach regions, they are in demand even
now in the absence of ground infrastructure» [4].

Intelligent Transport System (ITS) can be
defined as a management system that «integrates
modern information and telematic technologies.
ITS is designed for automated search and acceptance
for implementation of the most effective scenarios
for managing the transport and road complex of the
region, a specific vehicle or group of vehicles in
order to ensure a given mobility of the population,
maximize the use of the road network, improve
safety and efficiency of the transport process,
comfort for drivers and transport users» .

The Transport Strategy of the Russian
Federation® introduces the concept of a «national

1 GOST [Russian state standard] R 56294-2014. National
standard of the Russian Federation «Intelligent transport
systems. Requirements for functional and physical
architectures of intelligent transport systems». [Electronic
resource]: https://docs.cntd.ru/document/1200115739. Last
accessed 19.12.2022.

network of intelligent transport systems on public
roads», which is understood as a «territorially
distributed system consisting of interrelated
elements of information technology,
organisational, methodological, personnel, legal
and regulatory nature, uniting existing and
created in compliance with uniform rules
intelligent transport systems into a single network
with an optimised topology and a single
development plan»'®,

Intelligent transport systems, besides solving
immediate technological industry problems,
serve as an important tool for achieving the goals
of a broader economic and social order (for
example: [5]): reducing accidents, increasing the
efficiency of public transport and cargo
transportation, ensuring overall transport safety
and security, and improving environmental
performance.

The Transport Strategy defines it as follows:
«Intelligent transport systems make it possible
to increase safety of transportation, optimise
routes, increase the transit capacity of the
transport system, reduce the costs of maintaining,
repairing infrastructure and transportation in
general, as well as planning the integrated

® World of Transport and Transportation, 2022, Vol. 20, Iss. 6 (103), pp. 190-196

Makeeva, Elena Z., Rychkova, Anna S. Building Flexible Systems of Digital Interaction between
Transport Process Participants in a Changing Environment




development of transport infrastructure, including
the infrastructure for managing highly automated
and autonomous transport, charging and
refuelling infrastructure of «green» transport —
transport that has a minimal impact on the
environmenty®.

In technical, technological, and organisational
terms, at the present stage, three main directions
(vectors) of transport digitalisation can be
distinguished (Pic. 1):

1.Transport changes.

2. IT products.

3. Digital tools and equipment.

The first vector is creation of transport
exchanges in the format of a logistics aggregator.
As the researchers note, «the objective of creating
digital platforms is interaction between customers
and contractors» [6].

The second vector is creation of personalised
IT products. In the current realities, customers
absolutely do not need numerous software
products, the interaction between which is
difficult, and sometimes impossible, to be
organised without significant distortions. A single
multifunctional application is the most convenient
tool for the user. The solution of any problem,
including making managerial decisions within
a single service, is a promising outlook for
personalised IT products.

Gradually, digital platforms and Internet
platforms are replacing traditional services due
to formation of a single information space,
creation of a user-friendly interface and
operational flexibility. «Digital platforms based
on distributed ledger technologies are widely in
demand for transactions and cargo transportation,
and the Internet of Things integrates data and
devices into a single environment everywhere in
logistics, allowing tracking movement of goods
at all stages of the supply chain, as well as
combining different modes of transport depending
on the type of product, traffic situation, etc.» [7].

The third vector is digitalisation of machinery
and equipment for smooth operation of goods at
all stages of the supply chain (for example,
«smart terminal»). In the future, there is an
opportunity to develop a system of «vehicle
dispatcher — vehicle user» and similar ones.

Main Trends in Digitalisation
of Railway Transport

Digitalisation is the reason for major changes
in railway transport. Global trends refer to
improvement of rolling stock, modernisation and

unification of signalling and control systems,
traffic management, automating the processes of
maintaining infrastructure and repairing rolling
stock, introducing intelligent systems for
predicting the need for repairs, and many others.
All these directions are developed successfully
in Russia [for example, [8]]. One of the key
results of successful digitalisation should become
the increase in transit capacity without increasing
the physical infrastructure.

It is important to note that intelligent tools in
all areas of transport digitalisation are customer-
oriented and ready to adaptation to increased
interaction of all participants in the transportation
process.

Directions of Digital Transformation
of JSC Russian Railways

Russian Railways Holding Company is the
largest transport company in the Russian
Federation and on the European continent. The
significance of the company is manifested not
only in the size of the business, determined by
the amount of cargo transported and passenger
traffic, but also in high social responsibility.

The platform approach became the basis
for implementation of the company’s digital
transformation strategy. The main advantage
of the platform approach is the full coverage
of all existing areas of the company’s activities.
These segments are the foundation for
development of services that provide the
economic effect that was originally included
in the strategy (Pic. 2):

JSC Russian Railways, as well as the entire
Russian Railways Holding Company, was
actively engaged in development of electronic
trading platforms both for interaction with
passengers (electronic ticketing) and for working
with partners (cargo transportation). A fault
detection system was implemented using neural
network technologies and machine learning.
Besides, an information service for monitoring
fulfillment of obligations under contracts (based
on smart contracts) was introduced.

Russian Railways Holding Company sets
itself ambitious goals. Among other
development strategies, digitalisation has one
very important advantage: the maximum
avoidance of human influence as a factor in
making erroneous decisions. Digitalisation of
business processes and applied technologies is
a contribution to the future of the company, its
competitive advantage.
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Pic. 2. Platforms for digital transformation of Russian Railways holding company. Compiled based on the information of the Website rzddigital.
[Electronic resource]: https://rzddigital.ru/platforms/. Last accessed 19.12.2022.

CONCLUSION
Main Promising Areas of Digitalisation of
the Transport and Logistics Industry
Digitalisation is a successful basis for
modifying and modernising conventional
technological processes, increasing the efficiency
of transportation activities. This is noted by most
researchers [for example: [9—12]], including
when conducting an in-depth analysis of the
prospects for development of certain modes of
transport, for example, maritime transport [13].
The promising and potentially successful areas
of digital transformation of the transport and
logistics industry include:

1) Active development of information
services and products with parallel
digitalisation of all the equipment and
machines.

2) Widespread use of the Internet of Things,
blockchain and artificial intelligence to directly
ensure the safety of transportation and build
seamless supply chains [14-16].

3) Using Big Data to improve data processing
speed.

4) Implementation of digital simulation
adapted to the requirements of each client, in the
format of digital platforms and intelligent
interaction.
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5) Using the possibilities of digitalisation to
increase customer focus, include users of
transport services into the digital ecosystem of
transport [17-18].

Using the possibilities of digitalisation makes
it possible to build flexible systems of interaction
between participants in the transportation process
in a changing external environment to improve
interaction with customers, develop new business
models and achieve the goals of transport and
logistics companies.
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ABSTRACT

Our Journal publishes a selection of materials prepared based
on news reports of the press centre of the Ministry of Transport of
the Russian Federation and dedicated to several significant events
of the past two months and some results of the entire 2022. The
information refers to implementation of the national project «Safe
High-Quality Roads», supply of new rolling stock for urban public
passenger transport systems, modernisation, and safety of roads
in general and on tourist routes, the impact of implementation of

the national project on assessment of quality and accessibility of
roads by public opinions. The information also covers issues of
introducing new intelligent transport systems in cities, new
legislative regulation of taxi services, the work of the CIS Transport
Coordination Meeting, and reconstruction of the border crossing
between Russia and Azerbaijan. In terms of the activities of the
transport education system, attention is drawn to the past
competitions of transport universities.

Keywords: highways, tourist routes, road safety, intelligent transport systems, urban public transport, international transport cooperation,

border crossings, transport education.

National project «Safe High-Quality Roads»
Tourist routes

In 2022, due to the national project «Safe
High-Quality Roads», the pavement was updated
on more than 400 sections of regional and local
roads leading to various attractions. Their total
length was over 2 thousand km.

«The development of domestic tourism gives
an incentive to the economic growth of the
regions: new jobs are being created, local crafts
are being supported. Thanks to the national road
project, the roads along which popular tourist
routes pass are constantly updated. This season
alone, a new pavement has appeared on another
418 objects», said Marat Khusnullin, Deputy
Prime Minister of the Russian Federation.

Transport accessibility is as important for
travellers as service and comfortable
accommodation. That is why, from the very
beginning of implementation of the national
project, special attention has been paid to roads
to tourist sites. From 2019 to 2021, over 800

facilities with a total length of over 4000 km were
repaired.

In Irkutsk region, this year Irkutsk—Bolshoe
Goloustnoye highway has been completely
brought to the conditions meeting the standards.
This is one of the most popular routes to Lake
Baikal in the region. Major repairs have been
carried out here since 2017, in November 2022
the last section of the route was put into
operation — from 98" to 114" km.

In the Republic of Mari El, 32 km of Sernur—
Kazanskoye—Kuknur highway was repaired,
which leads to the village of Kuknur in Sernur
district. Here are the possessions of the Mari
Father Frost named Yushto Kugyz. On the section
from 0 to 19" km, specialists laid new asphalt
concrete, strengthened roadsides with crushed
stone, installed side stones and equipped bus
stops.

On the same road, repairs were carried out in
parallel on the segment from 31 to 43¢ km. The
contractor not only replaced the pavement of the
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roadway and updated the culverts but completed
the entire range of works aimed at improving
safety: new signs and signal posts were installed
at the facility, markings were applied. Earlier, in
2019, a 10-kilometer section of Sernur—
Kazanskoye—Kuknur highway (from 21% to 31*
km) was brought to the condition meeting the
standards.

In Vladimir region in 2022, more than
130 km of roads were repaired as part of the
national project, including those to the
historical town of Murom, merchant
Gorokhovets, princely Yuryev-Polsky, and
Suzdal described in chronicles. In particular,
15 km of Murom-Volga highway in
Gorokhovetsky district, which provides
transport links to the oldest cities of Vladimir
region: Murom and Gorokhovets, has been
brought to the condition meeting the standards
this year. The track is part of a new unique
route «Epic Way». This is the path of Russian
heroes from Murom to Gorokhovets, with
visits to key points — Murom, the village of
Karacharovo, Gorokhovets.

Deliveries of urban passenger transport

Deliveries of ground public passenger
transport to urban agglomerations have been
completed as part of the national project «Safe
High-Quality Roads», scheduled for 2022.

In total, in accordance with the annual plan,
353 vehicles were transferred to regional carriers
for operation in 9 urban agglomerations (330
buses to Astrakhan, Kursk, Nizhny Novgorod,
Perm, Sochi, Ulan-Ude and Chelyabinsk
agglomerations, 23 trolleybuses to Novosibirsk
and Bryansk).

The implementation of the road national
project in terms of modernisation of urban
passenger transport makes it possible to update
regional fleets with a high level of equipment wear
and tear. The large-scale supply of new and
convenient public vehicles directly affects
improvement of quality of transportation services
and increase in mobility of the population. In
2023-2024, another 808 vehicles are scheduled
to be delivered to 19 urban agglomerations.

The program has been implemented by JSC
«State Transport Leasing Company» (STLC)
since 2020 using the leasing mechanism and state
support in the form of subsidies from the Ministry
of Transport of Russia. Due to co-financing from
the federal budget, regional carriers lease
environmentally friendly and comfortable
vehicles suitable for people with disabilities at
a significant discount.

The total investment in purchase of vehicles
under the 2022 program amounted to 6,3 billion
rubles, of which 2,7 billion rubles falls on budget
funding.

Since 2020, just during two years, thanks to
the federal project «Development of Public
Transport», 1131 vehicles have been delivered
to 19 agglomerations.

Preliminary results of road maintenance and
repair works in 2022 and road safety issues

In 2022, road works were carried out at 5,9
thousand facilities of the national project «Safe
High-Quality Roads», about 16,8 thousand km
of roads were brought to the condition meeting
all necessary standards.

The actual area of new surfacing layers
exceeded 135 million square meters. About 420
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billion rubles were allocated from the budgets of
all levels for development of regional and local
roads.

Particular attention in implementation of the
national project is given to sites leading to
socially significant facilities. In 2022, over 1
thousand road facilities (3,2 thousand km)
leading to educational and children’s leisure
institutions were updated, as well as 181 sections
with a length of 725,2 km leading to sports and
recreation centres and 726 roads (3,6 thousand km)
to medical institutes.

Thanks to the national project, new main
streets, bypasses of cities are being built, artificial
structures of grandiose scale and significance are
being erected. So, in 2022, more than 430 bridges
located on the regional and local road network
were included in the work program. It was
possible to make about 30 thousand linear meters
fully compliant with standards instead of the
planned 16,3 thousand linear meters, that is
almost 2 times more.

The construction and reconstruction of
sections of federal highways is also underway.
In 2022, such work was carried out on 229 km
of roads administered by Rosavtodor, as well as
on 60,3 km of toll roads of the Avtodor State
Corporation. About 300 billion rubles of federal
funds were allocated for these purposes.

Today, one of the priority tasks of the national
project is to reduce road accidents. By 2030, road
traffic death rates should decrease by 3,5 times.
To achieve this goal, measures are provided to
ensure not only high-quality pavement, but also
arrangement of road infrastructure elements.

To ensure safety in 2022, almost 195
thousand road signs were installed along with

®  World of Transport and Transportation, 2022, Vol.

about 1,4 million linear meters of barrier and
more than 222 thousand linear meters of
pedestrian barriers, about 2,3 thousand traffic
lights and 546 thousand linear meters of
stationary lighting. Over 21,6 million linear
meters of marking were applied to the roadway,
and more than 1,5 million linear meters of
sidewalks were arranged along the roads.

In addition, to improve safety, within the
framework of the federal project «System-wide
measures for development of the road economy»,
measures were taken in 42 territorial entities to
introduce intelligent transport systems. The work
was carried out in 49 urban agglomerations.
Funding at the amount of 7,35 billion rubles was
provided for these purposes.

More than half of Russians are satisfied
with quality and accessibility of roads

Thanks to the national project «Safe High-
Quality Roads», development of the road
network continues in Russia, and positive
changes are noted by the population of the
country’s regions: 52 % of residents are satisfied
with quality and accessibility of roads, and note
improvements in the road transport infrastructure.

The data was obtained during a study
conducted in December 2022 by the All-Russian
Public Opinion Research Center (VTSIOM). 170
thousand respondents took part in the survey.

The respondents consider the increase in the
volume and quality of road repairs, the
construction of new routes and sections of roads,
bridges, and transport infrastructure as the main
positive changes. Citizens note the efforts of the
authorities in terms of providing the population
with high-quality, affordable, and safe roads
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(first, through implementation of timely high-
quality repairs and construction of new roads,
interchanges, infrastructure).

More than half of the respondents — 54 % —
noted an improvement in quality of roads within
settlements over the past year, regarding regional
roads this figure was of 62 %.

At the same time, 44 % of survey participants
noted an improvement in accessibility of roads
within settlements, and more than half of the
respondents (51 %) indicated an improvement in
accessibility of regional roads.

Recall that by 2030 the share of regional
highways in compliance with standard condition
should be at least 60 %, the share of the street
and road network of agglomerations should be
at least 85 %.

The Russian government expanded
the program for introduction of intelligent
transport systems in the regions

The government continues to support
introduction of intelligent transport systems
(ITS) in the regions. Such solutions make it
possible to automate traffic control processes and,
as a result, improve road safety. The federal
budget for these purposes in 2023 provides for
more than 5 billion rubles.

Government Decree amended the state
program «Development of the transport system».
New stages of adoption of intelligent transport
systems in the cities implementing these projects,
as well as their main parameters, have been added
to the program.

For example, in such cities it is planned to
gradually cover all public transport with
information and navigation systems. With their
help, people will be able to choose a convenient
route and track the transport they need online. It
is also planned to connect at least 85 % of traffic
lights to traffic control centres. This is necessary
to analyse the intensity of transport flows to

provide drivers with the optimal mode of
crossing intersections and reduce congestion.

Besides, at least 60 % of parking spaces are
expected to be connected to parking space
management systems. This solution will help reduce
traffic and make it easier for drivers to find empty
parking lots.

Also, as part of the program, information boards
with data on at least nine parameters should appear
on the roads, including weather conditions, repair
work and the situation on the roads in general. With
their help, drivers will be able to choose the best route
and avoid traffic jams.

Work on introduction of ITS is carried out in
urban agglomerations with a population of over 300
thousand people. Now 49 cities from 42 regions take
part in it, including those from Bashkiria, Buryatia,
Udmurtia, Chuvashia, Yakutia, Altai, Zabaikalsky,
Krasnoyarsk, Khabarovsk, Belgorod, Voronezh,
Kaluga, Kemerovo, Kirov and Kursk regions.

The program has become a logical addition to
comprehensive development of road transport
infrastructure. Because of the significant increase in
traffic in cities, new solutions were required for safety
and comfort of people.

The government has allocated 16,5 billion rubles
to support passenger rail traffic

16,5 billion rubles have been allocated from the
reserve fund of the Government of the Russian
Federation to support railway passenger companies.
The corresponding order was signed by Prime
Minister Mikhail Mishustin.

The funds will be allocated to the owners of the
railway infrastructure for providing a preferential
tariff to companies that transport passengers in
suburban and long-distance trains. The funds will
also be used to modernise and purchase new
passenger wagons.

The solution will help maintain affordable ticket
prices, ensure uninterrupted rail traffic and safety of
passengers.
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New law on taxi

The new Federal Law «On organisation of
transportation of passengers and luggage by
passenger taxis in the Russian Federation, on
amendments to certain legislative acts of the
Russian Federation and on expiration of certain
provisions of legislative acts of the Russian
Federationy introduces regulation of the activities
of aggregators, their legal relations with taxi
carriers and passengers. It also distributes the
responsibility of participants in transportation for
damage caused as a result of a road traffic
accident, creates a legal basis for the work of the
self-employed in the industry.

The adoption of the law became a necessity
due to the fact that, until recently, the legislation
had not regulated the activities of aggregators,
their legal relations with passenger taxi carriers
and passengers, while the aggregators have
become the market driver in recent years,
providing a sharp increase in the number of
passenger and luggage transportation by
passenger taxis. An equally important issue is
distribution of responsibility, considering the
emergence of new market participants.

The law is primarily aimed at ensuring
protection of the interests of passengers and taxi
carriers. The specification and legislative
consolidation of mandatory requirements for the
activities of passenger taxi carriers, taxi ordering
services, the admission of self-employed
individuals to provision of transportation
services, as well as requirements for taxi drivers
will create more favourable and safe conditions
for citizens to use taxis, as well as will increase
the efficiency of business entities’ activities in
this area.

The federal law introduces several
fundamentally new provisions. In particular, it
establishes the possibility of obtaining a permit
for transportation by passenger taxis by self-
employed persons. This will legalise the activities
of drivers currently working in the «grey» zone
(according to expert estimates, this concerns
25 % of taxi drivers).

For the first time, rights, obligations are
defined and, importantly, the responsibility of the
aggregators providing services for ordering
a passenger taxi is established. In addition,
a transition to a registry model for the provision
of public services is planned with digitalisation
of procedures for admission to transportation by
passenger taxis and control over such
transportation. The law provides for creation of

three regional taxi registries: a regional register
of taxi ordering services, a regional register of
passenger taxi carriers, and a regional register of
passenger taxis. It is also planned to create
a federal state information system for passenger
taxis.

The law comes into force on September 1,
2023, except for certain provisions that will come
into force on September 1, 2025.

42" meeting of the Coordinating Transport
Conference of the CIS Member States
Representatives of the transport departments
of the Republic of Armenia, the Republic of
Belarus, the Republic of Kazakhstan, the Kyrgyz
Republic, associate members of the CIS CTC, as
well as representatives of the CIS Executive
Committee, the Eurasian Economic Commission,
representatives of business-communities,
international and public organisations took part
in the event of the CTC, key transport organisation
of CIS, that was held on Moscow.
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The main attention was paid to the issues of
ensuring stable operation of the transport
complex in the face of existing constraints and
additional challenges in 2022.

The participants considered it important to focus
on removing barriers to economic cooperation,
developing updated approaches to ensuring transit
of goods flows, organising the transportation
process along the international transport corridors
of the CIS using digital services.

During the meeting, the Minister of Territorial
Administration and Infrastructures of the
Republic of Armenia Gnel Sanosyan was elected
Deputy Chairman of the CIS CTC. Also,
according to tradition, awards were presented to
representatives of transport departments who
participated in the meeting.

Reconstruction of the checkpoint Yarag—
Kazmalyar

Cargo transport traffic was launched in the
Republic of Dagestan, in a test mode, along five
new additional lanes built as part of reconstruction
of Yarag—Kazmalyar automobile checkpoint on
the border with Azerbaijan. Additional lanes can
be used both for the exit of cargo vehicles from
the customs territory of the EAEU, and for entry.
Now there are 11 lanes for cargo transport at the
checkpoint. The possibility of passing up to 1100
trucks per day is provided.

Yarag—Kazmalyar checkpoint, which is part
of the North—South international transport
corridor, is the busiest on the Russian-Azerbaijani
section of the state border and actually operates
excessing the designed capacity by 1,5-2 times.
Due to the reconstruction project implemented
by the Ministry of Transport of Russia and FGKU
Rosgranstroy, the capacity of the border crossing
will be increased almost three times.

The planned completion date for Phase II of
the project is the 3™ quarter of 2023.

In addition, on the border with Azerbaijan,
by the end of 2026, it is planned to modernise
Novo-Filya and Tagirkent—Kazmalyar
checkpoints, which are also part of the North—
South international transport corridor. The
development of ITC infrastructure will help
strengthen trade and economic ties, optimise the
transport and logistics system, create new
infrastructure routes and increase the volume of
cargo transportation between states.

XII International Spartakiad of Students of
Transport Universities

The competitions were held as part of the
Transport Week 2022. The solemn closing
ceremony of the Spartakiad, held on November
14, 2022, at the House of Physical Education
of Russian University of Transport (MIIT), was
attended by Deputy Minister of Transport
Alexander Poshivai, RUT Rector Alexander
Klimov, representatives of the agencies
subordinated to the Ministry of Transport and
sports communities, students and team
coaches.

The largest number of awards in the unofficial
team standings was won by students at Ural State
University of Railway Transport (UrGUPS) from
Yekaterinburg. The second place was taken by
the athletes of Russian University of Transport.
The third place went to the team of the Emperor
Alexander I St. Petersburg State Transport
University (PGUPS).

Competitions of the XII International
Spartakiad of students of transport universities
were held from 12 to 14 November. More than
700 athletes took part in them. 18 teams from 11
cities of the country competed for the victory.
The participants competed in 7 sports: chess,
swimming, table tennis, mini-football, volleyball,
basketball, and boxing.

Compiled based on the news

of the press centre of the Ministry

of Transport of the Russian Federation:
https://mintrans.gov.ru/press-center/news/10549;
https://mintrans.gov.ru/press-center/news/10572;
https://mintrans.gov.ru/press-center/news/10584;
https://mintrans.gov.ru/press-center/news/10571;
https://mintrans.gov.ru/press-center/news/10566;
https://mintrans.gov.ru/press-center/news/10577;
https://mintrans.gov.ru/press-center/news/10581;
https://mintrans.gov.ru/press-center/news/10514;
https://mintrans.gov.ru/press-center/news/10562;

https:/mintrans.gov.ru/press-center/news/10486 ¢
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ABSTRACT

The objective of the study of issues related to participation of transport
prosecutors in solving the problems of ensuring the rule of law in transport is
to comprehend the role and significance of the transport prosecutor’s office in
the history of Russia and at the present stage of its development, to identify
the most significant areas of activity of transport prosecutors and effective
means of its implementation in the interests of implementing national tasks of
socio-economic development, implementation of the provisions of the Transport
Strategy of the Russian Federation until 2030 with a forecast until 2035.

Based on the application of the historical and legal method, the stages
of formation and development of the transport prosecutor’s office in Russia
are identified, the regular relationships between development of the transport
industry and the change in the role and legal status of transport prosecutors
are identified, conclusions are drawn regarding the significance of
development of the transport prosecutor’s office in the modern period and
the possibility of using the historical experience of legal regulation of relations
with participation of transport prosecutors to solve urgent problems of
transport system development.

The formal dogmatic and statistical analysis made it possible to reveal
the main areas of activity of transport prosecutors, to formulate, based on

an analysis of the work of Moscow Interregional Transport Prosecutor’s Office,
conclusions about the most promising forms, methods and means of
exercising the powers of transport prosecutors to ensure the rule of law in
transport sector.

The use of systemic legal analysis made it possible to analyse the state
and prospects for further interaction between Moscow Interregional Transport
Prosecutor’s Office and departments of Russian University of Transport for
formation of a legal culture of future transport specialists, legal education of
students and young people, to determine ways and means of solving the
problems of civil law education of students using the potential and considering
possible correlation of the efforts of the professors of legal disciplines of RUT
University and transport prosecutors.

The implementation of individual proposals formulated by the authors
can contribute to the increment of scientific knowledge about the role, directions,
and forms of work of transport prosecutors, improve further interaction between
Moscow Interregional Transport Prosecutor’s Office and departments of
Russian University of Transport to ensure the rule of law in transport, the
implementation of the Cooperation Agreement between Moscow Interregional
Transport Prosecutor’s Office and Russian University of Transport.
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INTRODUCTION

In the context of increasing diversity and
complexity of transport relations, expansion of
the composition of their participants, associated
both with an increase in risks and threats to
transport security and security in general, and the
emergence of new, innovative types of vehicles,
the issues of ensuring the rule of law in transport
are of particular importance. Accordingly, the
role of the transport prosecutor’s office is
significantly increasing.

In this regard, the attention paid by
representatives of the scientific community, as
well as practitioners, to the analysis of the role,
to the search for the most effective directions,
forms, and methods of work of transport
prosecutors is fully justified.

Issues related to prosecutorial activities, the
exercise of the powers of transport prosecutors
have repeatedly become the subject of research
by representatives of the scientific school in
Transport Law, created and functioning at the
Law Institute of the Russian University of
Transport.

In particular, topical issues of prosecutorial
supervision, carried out to ensure transport
security and safety, were disclosed in sufficient
detail both in monographic and educational
literature [1; 2].

Understanding the directions and forms of
work of transport prosecutors in this area can be
facilitated by further scientific study of issues
related to ensuring the security of transport
infrastructure [3; 4], minimising the negative
impact of the so-called «human factor» [5],
countering terrorist threats in transport [6; 7],
eliminating the risks of environmental damage
[3; 5], improvement of technical regulation in
the field of transport [8], etc.

The analysis of the features of the supervisory
activities of transport prosecutors, aimed at
protecting the legitimate rights and interests of
business entities in a market economy, is given
attention, first, in textbooks aimed at training
future transport specialists [9, pp. 665-670].

The issues of prosecutorial supervision over
the legality of the activities of control and
supervision bodies in transport, the organisation
of interaction between law enforcement and other
bodies in the exercise of state control (supervision)
in transport sector, are considered in detail and
quite thoroughly, in textbooks focused, among
other things, on improving the skills of the
inspectors of the Federal Service on supervision

in the field of transport, training of RUT students
in the relevant educational programs of higher
education [10, pp. 298-300, 313].

It should be noted that several monographic
and educational publications considered
important aspects of ensuring the rule of law in
transport sector under special conditions that are
difficult for students to master and put into
practice. They concern, in particular, the
application of prosecutorial response measures
to violations of law in a difficult epidemiological
situation associated with the need to prevent the
importation and spread of mass infectious
diseases in transport sphere [11-13].

Of course, representatives of the scientific
community could not ignore such a significant
issue for prosecutorial activities in transport as
combating corruption [14—16].

Problematic issues of participation of
prosecutors in legal education of young people
[17; 18], the implementation of youth policy in
transport field [19-21], are also thoroughly
considered in the works of representatives of the
scientific school of Transport Law.

It is quite natural that consideration of many
issues refers somehow, directly or implicitly from
the point of historical analysis of development
of legislation, to the timeline of prosecutor’s
office activity during different historical periods.

At the same time, despite the sufficiently large
number of scientific publications on the history
of'the prosecutor’s office, the topic of development
of transport prosecutor’ office is not very often
subject to consideration. On the other hand, it is
possible to mention recently published book «300
years of Prosecutor’s Office in Russia. From the
origins to our days» and some articles published
during last decade [22-24].

The article is intended to fill to some extent
that gap.

RESULTS
The History of Formation and Development
of the Transport Prosecutor’s Office
of Russia

In the process of preparing for celebration of
the 300™ anniversary of the Russian Prosecutor’s
Office, specialists analysed and studied in
sufficient detail the historical milestones in
formation and development of this unique state
institution, which has no analogues in world law
enforcement practice.

This fact along with the presence of
a significant number of other works of
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a monographic nature, educational publications
on the issue in terms of development of the
prosecutor’s office as a whole makes it possible
to confine ourselves to an outline analysis of the
most significant conclusions of specialists, to
focus mainly on issues related to the history of
development of the transport prosecutor’s office.

Since creation of the prosecutor’s office in
Russia, which is considered to be established on
January 12, 1722, the day Peter I (the Great)
signed the Decree on establishment of the post
of Prosecutor General, reporting directly to the
Emperor, the legal status of prosecutors and the
structure of the prosecutor’s office has changed
repeatedly.

However, at the same time, the importance
attached to their role in ensuring the rule of law
remained unchanged. In the above-mentioned
Decree, in particular, it was said: «Now it is not
necessary to work on anything like that» as how
to quickly realise the urgent need of the state to
appoint worthy people to the posts of general and
chief prosecutors. When creating the prosecutor’s
office, Peter I set the task of «destroying or
weakening the evil arising from disorder in
business, injustice, bribery and lawlessness» .

The essence of the position of the prosecutor
Peter I outlined very briefly and clearly: «This
rank is like our eye». Since then, in Russia, the
prosecutor’s office has been called the «eye of
the sovereigny.

At all times, despite changes in the legal
status of prosecutors, caused by the need to solve
momentary problems, the main function of the
prosecutor’s office remained supervision over
implementation of laws.

In particular, during the reign of Catherine II,
the prosecutor had the following duties: to prevent
violations of the law, to take measures to prevent
violations, to protest against illegal acts. Beginning
in 1802, the attorney generals officially became
ministers of justice at the same time. In 1862,
according to the Basic Provisions on the Prosecutor’s
Office approved by the State Council, the main goal
of the Prosecutor’s Office was to monitor the exact
and uniform execution of laws in the Russian
Empire. After the Judicial Reform of 1864,
according to the Charter of Criminal Proceedings,
the prosecutor’s office was re-qualified as a body
for criminal prosecution. The prosecutor was to

1300 years of the Prosecutor’s Office of Russia. Website of
the Prosecutor General’s Office. [Electronic resource]: https:/
epp.genproc.gov.ru/web/gprf/about-the-proc/300-years. Last
accessed 05.10.2022.

supervise the police inquiry and was also entrusted
with monitoring the preliminary investigation.

In Soviet times, starting from 1922, according
to the Regulations on prosecutorial supervision,
the prosecutor’s office was supposed to carry out
work on behalf of the state to supervise
compliance with the law by authorities, economic
institutions, organisations and citizens operating
in public or private order; to protest decisions
and orders that are at variance with the law;
supervise the activities of the bodies that carry
out the investigation; to support state charges in
court; to control whether the prisoners are
properly held.

The Regulation on the Prosecutor’s Office’
established the legal status of the prosecutor’s
office as an independent, single, centralised
system of state bodies, carrying out its activities
regardless of the influence of the local authority,
subordinated exclusively to the Prosecutor
General of the USSR. At the same time, in the
structure of the Prosecutor’s Office, along with
the Chief Military Prosecutor’s Office, the Chief
Prosecutor’s Office of Railway Transport and the
Chief Prosecutor’s Office of Water Transport
were created.

The Regulation on Prosecutorial Supervision
in the USSR! clarified the purpose of prosecutorial
supervision: prosecutors must appeal against all
orders and legal acts that contradict legal norms,
unjustified sentences, decisions, and rulings of
courts. Also, the duties of prosecutors were
charged with introducing submissions to state
and public organisations regarding elimination
of violations of the law and the reasons that
contributed to these violations.

Currently, the prosecutor’s office, as a body
that is not part of any of the branches of
government, operates on the basis of Art. 129 of
the Constitution of the Russian Federation and
in accordance with the Federal Law «On the
Prosecutor’s Office of the Russian Federation»?
in accordance with the principles of legality,
unity and centralisation of the prosecutor’s office
bodies, independence, openness.

The role and place of the transport prosecutor’s
office in the system of ensuring the rule of law
in transport field was studied by specialists in the
field of transport law.

It is fundamentally argued that the need to
ensure the rule of law in transport sector

2 Federal Law No. 2202-1 of January 17, 1992 (as amended
and supplemented) «On the Prosecutor’s Office of the Russian
Federation».
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immediately after the 1917 revolution was
particularly acute. Therefore, even before the
creation of the Soviet prosecutor’s office, there
were revolutionary military transport tribunals.
The tribunals, and then the military prosecutors,
were entrusted with the functions of overseeing
the observance of the rule of law in transport
sector [19, p. 313].

To ensure supervision over the observance of
legislation in transport sector, in the post-
revolutionary period, along with the territorial
prosecutor’s offices, a transport prosecutor’s
office was created.

In accordance with the Regulation on
Prosecutorial Supervision enacted in 1922,
prosecutors were charged with the responsibility
of supervising the observance of discipline and
traffic safety rules in railway and water transport,
ensuring safety of national economic goods
transported by railway and water transport.

At the end of 1930, to strengthen the fight
against crimes that threaten operation of
transport, to bring the investigation of cases of
these crimes closer to the place where they were
committed and to speed up their proceedings,
special prosecutorial bodies in railway transport
and railway line courts were created®.

In 1933, the position of Chief Transport
Prosecutor was established, which lasted until
1960.

By the decree of the Presidium of the
Supreme Soviet of the USSR of March 3, 1960,
the transport prosecutor’s offices were liquidated
with the transfer of their functions to the
territorial prosecutor’s offices. It is reasonably
noted that over the next fifteen years, there has
been a consistent increase in accidents and
dangerous situations in transport sector, the
number of thefts of goods transported by
transport, especially import and export, has also
increased, and the level of compliance with the
law has reached a critically low level. In this
regard, the issue of recreating the transport
prosecutor’s offices as independent subjects of
prosecutorial supervision in the system of the
USSR prosecutor’s office has become especially
relevant [19, p. 315].

By order of the Prosecutor General of the
USSR No. 9 dated February 28, 1977, the
transport prosecutor’s offices were re-established,
they obtained the status of district prosecutor’s

% Decree of the Central Executive Committee and Council of
People’s Commissars of the USSR of November 27, 1930
«On railway line courts and special prosecutorial bodies».

offices. It is noted that reconstruction of the
activities of the transport prosecutor’s offices
fully justified itself, and that resulted in creation
of transport prosecutor’s offices having the rights
of the regional ones*. In the Prosecutor’s Office
of the USSR, a corresponding department was
also created, which was later transformed into
a department responsible for implementation of
laws in transport sphere.

By order of the Prosecutor General of the
Russian Federation of November 11, 1993, the
subject and limits of supervision over
implementation of laws by transport prosecutors
have been determined. In particular, the bodies
of the transport prosecutor’s office were
entrusted with supervision over legality of legal
acts and implementation of laws by enterprises,
organisations and institutions, public
associations, officials of the Ministry of
Railways of the Russian Federation, the
Departments of Maritime, River and Air
Transport, and over issues of enforcement of
laws on the safety of railway traffic, sea, river,
air transport, regardless of the form of ownership
and departmental affiliation.

Thus, even the briefest analysis of legal acts
that determine the historical milestones in
formation and development of transport
prosecutor’s offices shows the dependence of
emergence and restoration of their system on
complexity of the tasks solved by the Russian
transport system at the corresponding historical
stages.

Transport Prosecutor’s Office in Modern
Conditions

The Prosecutor’s Office of the Russian
Federation is a single federal centralised system
of bodies exercising supervision on behalf of the
state over implementation of the legislation in
force on the territory of Russia.

In conformity with paragraph «o» of the
Article 71 of the Constitution of the Russian
Federation, issues related to organisation and
activities of the prosecutor’s office, are within
the jurisdiction of the Russian Federation. The
powers, organisation and procedure for the
activities of the Prosecutor’s Office of the
Russian Federation are determined by the Federal
Law «On the Prosecutor’s Office of the Russian

Federation» (Article 129 of the Constitution of ik

4 Order of the Prosecutor General of the USSR of November
5, 1980 «On organisation of transport prosecutor’s offices in
railway, water and air transporty.
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the Russian Federation). Also, the Constitution
of the Russian Federation defines the procedure
for appointing and dismissing the Prosecutor
General of the Russian Federation and all lower
prosecutors (part 2 of article 98 of the Constitution
of the Russian Federation).

According to the part 2 of Art. 1 of the Federal
Law «On the Prosecutor’s Office of the Russian
Federation» the main tasks and goals of the
Prosecutor’s Office refer to ensuring the rule of
law; ensuring unity and strengthening the rule of
law; protection (ensuring protection) of the rights
and freedoms of man and citizen, as well as
legally protected interests of society and the state.

Transport prosecutor’s offices, which include
prosecutor’s offices for railway, water and air
transport, being specialised prosecutor’s offices,
are included in the system of prosecutor’s offices
of the Russian Federation.

The powers of the transport prosecutor’s
offices, as well as the subjects of their jurisdiction,
are strictly delimited, considering local
conditions, the linearity and length of transport
routes, as well as the location of transport
facilities®.

Moscow Interregional Transport Prosecutor’s
Office (hereinafter — MITP) was established by
the order of the Prosecutor General of the Russian
Federation No. 117 of December 16, 2006, and
has been exercising its powers since March 1,
2007.

The structure of MITP includes 22 transport
prosecutor’s offices (with the rights of district)
[22, p. 221].

MITP employees supervise implementation
of laws, observance of human and civil rights
and freedoms, the legality of issued legal acts in
the field of railway, air and inland water transport,
as well as in the customs sphere. Their competence
includes supervision over the criminal procedural
and operational activities of the internal affairs
bodies in transport, customs authorities, the
procedural activities of the bodies of the
Investigative Committee of the Russian
Federation, coordination of the activities of law
enforcement agencies to combat crime in railway,
air and inland water transport, in customs sphere.
Prosecutors take part in consideration by the
courts of criminal, civil, arbitration and
administrative cases, carry out organisational,

® Order of the Prosecutor General of the Russian Federation
dated May 7, 2008 No. 84 «On delimitation of the
competence of prosecutors of territorial, military and other
specialized prosecutor’s offices».

methodological, and operational management of
subordinate employees.

The prosecutor’s office operates in three
federal districts: Central, Southern and Volga
federal district. The «geography» of MITP’s
supervisory activity extends in whole or in part
to the territory of 19 constituent entities of the
Russian Federation — the city of Moscow,
Moscow, Belgorod, Bryansk, Vladimir, Voronezh,
Volgograd, Kaluga, Kursk, Lipetsk, Oryol,
Penza, Ryazan, Rostov, Saratov, Smolensk,
Tambov, Tver and Tula regions.

Supervisory activities of MITP are planned
based on an analysis of the state of legality in
this area, including the use of information from
the media, the Federal State Information System
«Single Register of Control (Supervisory)
Measures» [ERKNM], public associations.

The prosecutor’s office pays special attention
to the issues of reducing administrative pressure
on business, compliance with the requirements
of the legislation on control (supervisory)
activities.

In particular, the fact of ignoring the
requirements of the legislation on state control
(supervision), within the framework of the
moratorium introduced on March 10, 2022, was
established by the prosecutor’s office during an
audit of the activities of UGAN NOTB [direction
of air supervision and supervision over transport
safety] in the Central Federal District of
Rostransnadzor (hereinafter referred to as the
Office, UGAN). Control (supervisory) measures
in relation to controlled persons, objects of
control, provided for by annual plans, are subject
to cancellation. However, in the act of the
scheduled field inspection conducted by the
Office in relation to JSC «C» it is indicated that
the inspection is «suspended» (paragraph 11).
These violations are reflected in the presentation
of the prosecutor’s office, submitted to the head
of the Department. As a result of its consideration,
the identified violations were eliminated, those
guilty were subject to disciplinary responsibility.

In the first half of 2022, the interregional
transport prosecutor’s office, as part of ERCNM
monitoring, revealed numerous violations of the
rules for its maintenance.

Thus, the fact of untimely entry of data on
the results of the check by an official of UGAN,
in respect of which the prosecutor’s office
initiated an administrative offense case under part
3 of article 19.6.1 of the Code of Administrative
Offenses of the Russian Federation, was
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established. The guilty person was brought to
administrative responsibility in the form of
a warning.

Particular attention is paid by the prosecutor’s
office to the study of the results of control
(supervisory) measures, the execution of their
results.

Under the close attention of the interregional
transport prosecutor’s office is the observance of
the rights of economic entities in the provision
of public services to them.

An audit conducted by the interregional
transport prosecutor’s office in Moscow
(hereinafter—MTD) and South-East (hereinafter —
SETD) territorial departments of the Office of
the Federal Service for Supervision of Consumer
Rights Protection and Human Welfare in Railway
Transport (hereinafter — the Office,
Rosprotrebnadzor on railway), revealed
numerous violations of the law.

In the first half of 2022, compliance with the
rights of foreign economic activity participants
was checked when providing them with public
services on customs matters. Prosecutorial
checks established the facts of improper
informing the applicants about the date and time
of provision of the service, and failure to comply
with the procedure for sending responses based
on the results of provision of services. There have
been cases of their provision by unauthorised
persons in premises that do not meet the
requirements. Such violations were revealed by
Moscow—Yaroslavl and Moscow—Kursk transport
prosecutors.

Interregional Transport Prosecutor’s Office
constantly monitors electronic information and
reference systems of projects and adopted
regulatory legal acts of state authorities of the
constituent entities of the Russian Federation that
regulate issues of entrepreneurial, investment
activities, state control (supervision) and
municipal control.

In the first half of 2022, the prosecutor’s
office and transport prosecutors (with the rights
of district prosecutors) in the course of studying
the legal acts of local governments identified
provisions that infringe on the rights of business
entities.

For example, the Bryansk transport
prosecutor’s office, established in the rules for
improvement of the territories of rural settlements
in Bryansk region the facts that representative
bodies of local government impose on railway
enterprises the obligation to clean and maintain

railway tracks in the right of way of the railway,
which contradicts the requirements of Articles
87, 90 of the Land Code of the Russian
Federation.

The work of Moscow Interregional Transport
Prosecutor’s Office to strengthen the rule of law
in the field of protecting the rights of legal entities
and individual entrepreneurs in modern
conditions, when unprecedented sanctions
pressure from unfriendly states creates obstacles
to normal development of business in the field
of transport, needs, more than ever, systematic
reflection and scientific support.

Topical Aspects of Participation of Moscow
Interregional Transport Prosecutor’s Office
in Formation of the Legal Culture of Future
Transport Specialists

The issues of formation of legal culture have
traditionally been essential for training of future
transport specialists [23, p. 249; 24, pp. 262—
263].

In this regard, interaction of lecturers of RUT
Law Institute with the employees of Moscow
Interregional Transport Prosecutor’s Office is not
only justified, but also necessary for formation
of respect for the law among future transport
specialists, of the ability to adequately interpret
legal norms and apply them in the activities of
the upcoming official assignment.

The existing systemic interaction between the
employees of Moscow Interregional Transport
Prosecutor’s Office and the teaching staff of RUT
received a new impetus during preparation and
celebration of the 300" anniversary of the
Russian Prosecutor’s Office. A monthly student
lecturing event «300 years on guard of the law»
was organised as well as a competition of student
projects «Russian prosecutor’s office: 300 years
on guard of the lawy, the results of which were
summed up on March 16, 2022 at the All-Russian
scientific and practical conference «Russian
prosecutor’s office: history, modernity and
development prospectsy.

At present, when the course towards the
innovative policy of the transport industry has
predetermined new approaches to training of
professional personnel for transport organisations,
as evidenced by the Concept of training personnel

for the transport complex until 2035, the role of I

the transport prosecutor’s office in the legal
education of young people and students of
Russian University of Transport is constantly
increasing and carried out in various directions.
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Thus, on April 20, 2022, the All-Russian
Scientific and Practical Conference «The Role
of Civil Society Institutions in the Transport
Security System» was held at the discussion
platform of RUT Law Institute, organised by
Russian University of Transport (Department of
Transport Law of the Law Institute), Moscow
Interregional Transport Prosecutor’s Office and
the Interregional Public Organisation «National
Committee of Public Controly.

As part of RUT Science Week (2022), the
Law Institute of Russian University of Transport,
together with Moscow Interregional Transport
Prosecutor’s Office, carried out a series of
activities aimed at implementing the provisions
of Transport Strategy of the Russian Federation
until 2030 with a forecast for the period up to
2035, which provides as the most important
condition for development of transport systems
of Russia introduction of innovative technologies
and improvement of the system of personnel
training, integration of science, education and
business.

Thus, the Competition of research projects
of students and Ph.D. students on the topics
«Problems of legal support for implementation
of sectoral transport policy in the context of
modern challenges and threats», «Problems of
legal support of environmental safety in
transporty were attended by more than 120
students and Ph.D. students. Based on the results
of the discussion, more than thirty articles were
selected for publication in the collection of
scientific articles «Legal Support for Transport
Policy and Security in Transport: Experience,
Problems and Prospects»®, reflecting the results
of research projects that have already been placed
in the RSCI bibliometric database. The ceremony
of awarding the winners, among which were not
only RUT students, but also representatives of
the law faculties of the Institute of Legislation
and Comparative Law under the Government of
the Russian Federation; Financial University
under the Government of the Russian Federation;
International Law Institute, as well as Belarusian
State University, was organised as part of the

5 Legal support of transport policy and transport security:
experience, problems and prospects. Collection of scientific
papers based on the results of scientific events organized
by the Department of Transport Law as part of preparation
and holding of the Science Week at Law Institute of
RUT (MIIT). Moscow, KnoRus publ., 2022, 344 p.
ISBN 9785466017908. [Electronic resource]: https://www.
litres.ru/aleksandr-igorevich/pravovoe-obespechenie-
transportnoy-politiki-68005310/. Last accessed 05.10.2022.

Interdepartmental Scientific and Practical
Seminar «On the directions of interaction
between Moscow Interregional Transport
Prosecutor’s Office and the Russian University
of Transport», held on September 28, 2022. At
the same event, the signing of the Cooperation
Agreement between Moscow Interregional
Transport Prosecutor’s Office and Russian
University of Transport took place, the ceremony
was attended by Moscow Interregional Transport
Prosecutor K. N. Bukreev and the rector of
Russian University of Transport A. A. Klimov.
There is no doubt that the events held will
facilitate the formation of law-significant
competencies among future transport specialists
whose activities will be associated with the
application of numerous, sometimes conflicting
rules of law under the conditions of a complex
and dynamically changing environment, typical
for functioning of the transport system of Russia.
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ABSTRACT

Academician Ivan Gavrilovich Alexandrov is an outstanding
hydropower engineer, the founder of the integrated design of large
hydroelectric plants and irrigation systems, the developer of the
GOELRO plan, the author of original innovative ideas, which then
seriously influenced further development of hydropower engineering
and are still of practical importance, the creator of DneproGES. The
Angarsk HPP cascade was also designed according to the
developments and proposals of Ivan G. Alexandrov. A brilliant
researcher, designer, economist, teacher, manager, and administrator

graduated from Moscow Engineering School (now Russian University
of Transport).

Ivan Alexandrov was recognised worldwide as an outstanding
scientist and engineer. His activities mainly fell on the most difficult
years of formation of the national economy of the USSR, on the years
of the first five-year plans...

For many years he taught at the higher educational institutions of
Leningrad and Moscow and enjoyed great love and respect among
students.
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FIRST STEPS...

I. G. Alexandrov was born in Moscow on
August 20, 1875. Margarita Vasilievna (née
Belyaeva), the mother of the future scientist, sang
in the choir of the Bolshoi Theatre. During the
Turkish campaign she followed her husband,
military paramedic Gavril Ivanovich Aleksandrov,
voluntarily to the front as a sister of mercy. After
the end of the Russian-Turkish war, Margarita
Vasilievna never returned to the theatre, but
continued to serve as a nurse at the Sheremetyevo
hospital, where her husband worked as
a paramedic and apprentice pharmacist.

When their son was ten years old, he was
assigned to the Moscow real school. The
Alexandrov family was not wealthy, so the young
realist had to give lessons, making «his personal
contribution» to the family’s common piggy
bank.

Of all the subjects that were included in the
curriculum, Vanya was most interested in
mathematics and geography.

«Only two subjects», he later wrote (1903),
«attracted me: this was mathematics and
geography, especially geography, and there were
special signs for this. This science was taught by
Yanchin — a very high personality in his inner
content. His lessons were a living acquaintance
with the world; plants, stones, pictures, devices,
maps were brought. And his speech, simple and
strong love for the cause, fascinated me. He did
not know this until his death, but I loved him
directly, and to this day Yanchin s personality has
not been erased from a number of the best people
that I have ever met in my life.

If we add to this his deep understanding of
children and his attitude towards them that is just
to the point of scrupulousness, then I think... this
bright personality of the teacher will become
clear. He died (from pneumonia) when I was
already in the sixth grade, and I sobbed like
a child at a memorial service for him, as if [ were
losing the closest and dearest thing that
connected me with the school» [1, p. 10].

In his letters dated 1903, Ivan Gavrilovich
reported many interesting facts about the
situation in real schools in the 80s of 19" century.

«In order to find out the atmosphere of the
school, I will focus on a few more people... I'll
start with the director. His name was Alexander
Alexandrovich Krivonosov. Imagine a stout,
stocky old man, but not fat, with lively stubborn
black eyes, always serious, with an «o» accent.

The first impression was far from being in his
favour — terrible formalism was immediately
evident, wherever he was, whether he took
firewood for the school, whether he examined the
students’ties, or told some arithmetical wisdom
to the first-grade students. Penalties were always
imposed on us, even for trifles: for a torn off belt
from a satchel, for lack of buttons, and so on. But
over time, other sides began to emerge. It turned
out that the director gets up at 5 o’clock in the
morning, inspects all the sheds, classrooms,
halls, checks the air temperature everywhere,
operation of ventilation, he comes to the lesson
without being even a minute late, and does not
keep the students longer than the appointed
time... I remember one case that is especially
noteworthy: Krivonosov's son shot himself just
at the time when he was reading arithmetic in
the first class, to tell him about it, one teacher
ran into the class; hearing the news, the director
turned terribly pale, somehow haggard at once
and said: «I will finish the lesson and come
backy. From this phrase, I found tetanus right
on everyone, and he finished the lesson and
quickly left. The son is dead...» [1, p. 11].

Getting an education in a real school was the
ultimate dream for many. In the lower grades of
the school, Alexandrov showed a penchant for
drawing and manual labour. Over the years this
has become a real skill. Being already a family
man, Ivan Gavrilovich made scenery for home
performances, he liked to draw with a pencil or
watercolour. For many years, Ivan Gavrilovich
was engaged in amateur photography, and,
according to eyewitnesses, he did it perfectly.

And once, while working in 1906 in the city
of Shatsk, in his free time, Alexandrov
professionally cleared a large, neglected garden
without outside help, giving it a new life. A few
years later, already at the rank of professor in St.
Petersburg, Ivan Gavrilovich built models of two
famous St. Petersburg bridges, one of which was
drawbridge. The models were made from
different types of wood and reproduced the
bridges with amazing accuracy.

According to Ivan Gavrilovich himself, these
«minor hobbies» played an important role in his
life, during childhood, they contributed to
development of labour skills and ingenuity, later
turned into a perfect rest time.

In 1894, Ivan Gavrilovich completed his
studies at a real school and entered Moscow
Technical School (now Bauman Moscow State
Technical University). This educational
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institution was then the best in Russia and
probably in the world...

Moscow Technical School trained highly
educated engineers with a broad scientific and
technical outlook. In those years, the great
Nikolai Egorovich Zhukovsky, the author of
remarkable works on theoretical mechanics,
hydraulics and aerodynamics, lectured there; he
rightly believed that there was no and could not
be a «pure», abstract science divorced from
practice [1, p. 15]. Zhukovsky became for the
future academician the ideal of an engineer of
the highest type with a huge scientific and
technical professional range.

Evgeny Paton, who was still a very young
professor at that time, also lectured at the school.
Over time, Alexandrov and Paton became
friends, and they built more than one bridge
together. During his third year at the school, Ivan
Gavrilovich became interested in bridge building.
The well-known St. Petersburg journal
«Zodchiy», which Alexandrov regularly read,
published descriptions of the most interesting
bridge projects and articles on bridge building,
illustrated with drawings, photographs and
pictures. The largest Russian bridge engineer
G. G. Krivoshein published an article in the
journal calling for raising domestic bridge
building to the level of genuine art, combining

complex engineering structures and structures
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with architecture [2, p. 1]. It was these ideas
that were embodied in the project of Borodino
bridge in Moscow, presented by a group of
engineers comprising G. G. Krivoshein,
I. G. Alexandrov and architects V. A. Pokrovsky,
E. I. Konstantinovich for a competition
announced in connection with the centenary of
Borodinsky battle. The project, which participated
in the competition under the motto «Moscow—
Muscovites», according to the architect
P. V. Shchusev «...emphasised the national
character of the monument, reviving the
traditions of the glorious builders of the Great
Stone Bridge in the forms of Russian stone
architecturey [3].

Therefore, in 1898, student Alexandrov
decided to transfer to the newly formed Moscow
Engineering School (much later Russian
University of Transport), which in those years
did not even have its own building and was
temporarily located on Tverskaya street, in
a rented house.

The school was headed by one of its founders,
a well-known Russian track engineer Professor
F. E. Maksimenko. The course of study was
designed for five years: three years of theoretical
studies and two years of practice on the railway.
After successfully completing the internship, the
student was allowed to defend the graduation
project.
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At Moscow Engineering School Alexandrov
studied under the guidance of outstanding
scientists and engineers of that time. The course
of higher mathematics was read by Professor
B. K. Mlodzievsky, courses in chemistry and
building materials by Professor I. A. Kablukov.
Physics and electrical engineering were taught
by engineer A. A. Eikhenvald, theoretical
mechanics by Professor S. A. Chaplygin. The
road course was taught by the famous builder,
military engineer 1. I. Rerberg. Professor
F. E. Maksimenko taught hydraulics.

All teachers of special engineering disciplines
were major practical engineers. This combination
of pedagogical and engineering practices was an
excellent example for students. Future engineers
were offered a view of pedagogical work as the
duty of a specialist. This view of teaching was
also preserved by Alexandrov. In 1901, Ivan
Gavrilovich graduated from the theoretical
course of the Engineering School. He completed
his internship at the construction of Orenburg—
Tashkent railway, where he designed track
structures: bridges, viaducts, water supply. Then
he moved to the position of «head of the
construction distance» and supervised the
construction of the structures he designed.

During his practice, Ivan Alexandrov
naturally encountered issues of irrigation and
water supply, the importance of which for Central
Asia can hardly be overestimated. Apparently, it
was then that he became seriously interested in
«water problemsy. It was then that Alexandrov’s
path to the world of large-scale hydropower and
hydraulic engineering began.

In 1903, after completing his internship, Ivan
Gavrilovich returned to Moscow, presented
a detailed report on the work performed,
defended his diploma and was approved as a civil
engineer and again left for Central Asia to build
a new section of Orenburg—Tashkent railway at
Turkestan station [4—6].

Moscow, Paton, Bridges...
A year later, Ivan Gavrilovich returned to
Moscow again and, under the guidance of
Evgeny Paton, began to design large bridges. In
tandem with Paton, some issues of construction
technology were developed, in particular, the
calculation of additional stresses depending on
rigidity of the riveted nodes of bridge trusses.
In 1906 because of the famine in Tambov
province, mass public works were organised,
where Alexandrov received his new appointment.

®  World of Transport and Transportation, 2022, Vol.

Ivan Gavrilovich was supposed to supervise all
these works in the district town of Shatsk. During
the year in this position, he designed and built
several bridges and dams, as well as more than
100 small engineering structures.

From Shatsk, Alexandrov moved to
St. Petersburg and entered the technical office of
G. B. Krasin as a senior engineer; there he
designed rafters and bridges for Simbirsk—Ufa
railroad, reinforced concrete pipes for Middle
Amur Railway and lock gates for the Western
Dvina River.

In 1909, Alexandrov was invited by
St. Petersburg Metal Works to design the Finland
Bridge across the Neva. At the end of the project,
he supervised the construction of this bridge. At
the same time, Ivan Gavrilovich, together with
Professor G. G. Krivoshein created projects of
bridges: across the Volga near the town of Staritsa
with a span of 75 sazhens (160 meters) and
a competitive project for the Borodino bridge in
Moscow [1, pp. 17-19].

Irrigation in Central Asia

In 1912, Ivan Gavrilovich was invited to work
at the Department of Land Improvements of the
Ministry of Agriculture. He readily accepted this
proposal, since he had long ago decided to devote
himself'to the problems of hydraulic engineering
and mainly to the use of «white coaly, i.e.,
hydropower.

However, during the year Alexandrov was
not engaged in hydraulic engineering and
hydropower engineering but designed reinforced
concrete bridges across irrigation canals in the
Hungry Steppe of Turkestan. Around the same
time, he completed a draft design of a typical
hydroelectric station, intended for construction
on the drops of irrigation canals.

The following year, Ivan Gavrilovich was
appointed head of survey work in the Syr Darya
basin, where reservoirs were to be built in the
upper reaches of the river for the purpose of
irrigation.

The appointment of a young talented engineer
seemed strange to many. It was not clear why the
Ministry of Agriculture needed to send a gifted
Petersburg engineer to the very backwoods of
the empire, to the distant Syr Darya River.

Before the First World War, the interest of the
government and private capital in the problems
of irrigating the fertile lands of Central Asia
sharply increased. Irrigation of Turkestan became
the most important condition for strengthening
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exploration of this territory. Only by irrigating
the local lands could Russian settlers be resettled
there to become the support and defenders of the
interests of the autocracy in Turkestan.

Working in the Syr Darya basin, Ivan
Gavrilovich first appeared as a researcher and
irrigator. This became a «prelude» to his famous
projects of the largest hydroelectric power plants
(including those in Central Asia). Ivan Gavrilovich
already then predicted the great importance of the
Central Asian rivers as a powerful source for
obtaining cheap electrical energy. The ideas put
forward by Alexandrov about combining irrigation
tasks with obtaining cheap electricity were
completely original [1, pp. 20-25].

Exploration work in Central Asia was carried
out in the summer months, after which in the fall
he and his assistants returned to St. Petersburg,
where they carried out office processing of the
materials obtained during the expedition.

As a result, Ivan Gavrilovich proposed
a completely other project, fundamentally
different from the previous ones in that the waters
of smaller mountain rivers flowing from the Altai
Range were used for irrigation. Such a solution
made it possible to «build a dam and form a giant
reservoir of water» [5].

After the revolution, Alexandrov went far
beyond the scope of irrigation tasks. He combines
irrigation and hydropower into a single complex.

GOELRO Plan and Economic Zoning

In 1918, Ivan Gavrilovich moved to Moscow
and entered the Main Committee of State
Structures of the Supreme Council of National
Economy (Komgosoor). Since 1922, he began
to work simultaneously in the State Planning
Commission.

On behalf of Lenin, two hundred major
Russian scientists and engineers, including
Alexandrov, under the leadership of Gleb
Krzhizhanovsky, began developing the world’s
first state plan for electrification. They were
supposed to offer a solution on how to «fill the
whole country with electric lighty in the shortest
possible time. Some of the «old school» people
on this commission thought it was fantastic in
their hearts.

On April 3, 1920, at a meeting of the
GOELRO Commission, Ivan Gavrilovich made
an extensive report on the program for economic
development of the South of Russia. In it, he first
brought a plan for creation of the Dnieper

hydroelectric plant [7].
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According to the GOELRO plan, 31 power
plants were to be built. Nine of them were
hydroelectric ones and were built according to
Aleksandrov’s designs.

The plan was fulfilled in conformity with the
main indicators in 1931. Academician A. V. Vinter
pointed out that in 1950 the annual power balance
of the Soviet Union exceeded the target of the
GOELRO plan by 15 times [1, p. 34].

In connection with the work of the GOELRO
Commission, 1. G. Alexandrov took part in the
economic zoning of the country.

Academician S. G. Strumilin wrote: «It is
known that the current regional division of the
USSR was based on the scheme of economic
regions of the State Planning Commission,
developed under the direct supervision of
1. G. Aleksandrov. Thus, he was fortunate enough
to firmly capture his creative thought already in
the most general contours of the map of the
USSR, on the grandiose scale of one-sixth of the
globe. He also has the high honour to revive this
map in its new outlines with bright nodal points
of new powerful energy centres of such a scale
as Dneprostroy» [1, p. 37].

Particularly interesting is Alexandrov’s
substantiation of «the theory of economic
location of production centres, the creation of
industrial plants and the resolution of issues of
super-mainline railways in the USSR». New
methods of economic zoning were repeatedly the
subject of the scientist’s articles. Alexandrov
always emphasised the great importance of
economic zoning in our country. «Regional
developmenty», he wrote back in 1921, «allows
establishing the closest connection between
natural resources, the skills of the population, the
values accumulated by the previous culture and
new technology and obtain the best production
combination, thus, on the one hand, an expedient
division of labour between separate regions, and
on the other hand, by organising the region into
a large combined economic system, which
obviously achieves the best economic result» [4].

At one time, it was I. G. Aleksandrov who
began to develop the issues of the geographical
location of industry and the creation of energy-
industrial complexes, which should have
included irrigation and transport systems [7—12].

DneproGES

The most outstanding project of
I. G. Aleksandrov was the famous DneproGES.
The Dnieper rapids — the so-called «curse of
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nature», were an insurmountable natural barrier
to through navigation and even made it difficult
to raft timber — the ancient trade route «from the
Varangians to the Greeks». There were nine main
rapids in total. The total fall of the Dnieper (in the
rapids part), which had a length of 65 km, was
30,85 m. The most dangerous rapids
«Nenasytetsky» was nicknamed «Robber» by
the pilots. In addition, above it was also the most
insidious rock on the entire Dnieper —
«Thunderstormy.

People wanted to solve the Dnieper problem
for a long time. Back in 19% century, many
scientists were engaged in the study of these
rapids; more than one scientific article was
devoted to the Dnieper and its rapids.

About 20 pre-revolutionary projects dedicated
to the problems of the Dnieper are known. Nine
of them are dedicated to improving navigation
by clearing rapids, canals and locks, and 11
projects that address both navigation and water
energy issues. Some projects also included
schemes for using the waters of the Dnieper for
irrigation of the Dnieper lands. These earlier
projects always put shipping first. In later works,
both tasks (shipping and energy) were considered
as equivalent. And in Alexandrov’s project,
energy came to the fore.

On April 3, 1920, at a meeting of the
GOELRO commission, Ivan Alexandrov said the

following: «The rapids are not the misfortune of
the Dnieper, but the value is no less, perhaps,
than the Krivoy Rog ore». Many years later, the
arguments of the opponents of the Alexandrov
project boiled down to the fact that there would
be no one to consume the energy of such a large
power plant [9].

The general design of the Dnieper
hydroelectric power plant was ready by the end
of 1920. And already in January 1921, a special
design and survey organisation Dneprostroy was
created, which, of course, was headed by
Alexandrov. The development of the DneproGES
project lasted five years.

The DneproGES project had no equal in
world practice in terms of courage and innovation.
«The mining South of Russia», Alexandrov
writes, «represents one of the happiest
combinations of natural resources that can be
found: along with excellent soils and a warm
climate, there are huge reserves of coal, iron,
manganese, rock salt, kaolin and building
material in the form of limestone, granite, gneiss,
etc.» [6, p. 541].

What tasks did Aleksandrov set for his
project?

1. Get the maximum amount of the cheapest
hydraulic power.

2. Get the most powerful and cheapest form
of transport conditions along the Dnieper.
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3. Connect the main centres of minerals with
cheap and powerful rail transport (electric lines).

4. Give a solution that would allow
considering other meliorative possibilities.

Based on many years of research and
a thorough analysis of the collected data,
Alexandrov determined the water energy of the
Dnieper at 3,963,000 hp. According to the
project, the capacity of the DneproGES was
estimated at 650,000 hp. Thanks to the
participation of academicians A. V. Vinter and
B. E. Vedeneev in the project, the power of the
station during the construction process was
increased and reached more than 800,000 hp.

Enormous engineering and economic
problems were solved. At the head of everything
Alexandrov put energy, on a scale that would
make it possible to obtain a huge amount of cheap
electrical energy. It was with this that the
construction of a number of energy-intensive
industries and other industrial enterprises in the
centre of the industrial region of the Dnieper
region was associated. Without considering
energy in isolation, Ivan Gavrilovich solved all
the numerous elements of the problems of the
Dnieper in their interconnection.

DneproGES was conceived as the main
engine of a giant industrial complex, which
should include powerful metallurgical plants.
This brought forward traffic problems. There was
no connection with the regions of raw materials
and consumption of finished products. It is
obvious that a «super» road was needed:
Zaporozhye—Donbass—Volgograd. The Dnieper,
the most important water artery, was included in
the transport scheme. Accordingly, a significant
increase in the Aleksandrovsky railway junction
was required...

Opponents to the project of I. G. Alexandrov
spoke of the project as «magic nonsensey,
«an undertaking that no one needs»,
«an ambitious invention», etc. One professor
argued that «there will be no construction here
for at least another fifty yearsy». A memorandum
was submitted to the chairman of the Supreme
Council of National Economy F. E. Dzerzhinsky
about the untimeliness and uselessness of the
Dneprostroy. It was signed by several engineers
of the metallurgical plants of the South. Ivan
Gavrilovich replied to this «note» with an article
in which he gave a reasoned rebuff and provided
indisputable evidence of «the expediency and
urgent need to create the Dnieper hydroelectric
power plant for Soviet industry and economyy.
On November 4, 1926, the party and the
government made a positive decision on the
construction of the DneproGES [1, p. 62, 63].

On May 1, 1932, the Dnepropetrovsk
hydroelectric plant gave its first current. On
October 10, the grand opening took place. By
this time, many enterprises had already received
cheap electric energy with might and main. And
the load on the station grew every month, and
the number of consumers increased. DneproGES
saved 10 thousand tons of coal per day.

In 1932, Ivan Alexandrov was awarded the
Order of Lenin and was elected full member of
the USSR Academy of Sciences [13].

Management of the Transport Commission
of the Academy of Sciences of the USSR
(1934-1936)

The main work of I. G. Alexandrov after
being elected Academician proceeded in the field
of transport, but, solving the major complex
problems of transport of the USSR as a whole,
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he connected them with the problems of energy
and, in particular, hydropower, developing and
deepening his favourite works on creation in our
country of an extensive network of hydroelectric
stations. Alexandrov wrote: «As it has now
become clear, our transport must have its own
special identity and special productivity in the
political and social conditions in which our
country lives and that even the technical forms
that are available to us differ from everything
that can be applied in bourgeois economy» [1,
p. 104].

Many scientific works of 1. G. Alexandrov
are devoted to transport, including «New
Transport», «Electrification and Transport»
(co-authored with G. O. Graftio). In the work on
economic zoning and reconstruction of the
national economy of the USSR, transport
problems and their solution occupied one of the
main places. The scientist wanted to create such
a transport system that was supposed to unite the
entire territory of the Soviet Union into a single
economic object.

In the 1930s, the so-called «limit theories»
were actively developing in the USSR, which
hampered the development of transport in the
country. The Transport Commission faced the
most important task — «to strike a crushing blow
at the «pre-frontiers» that artificially retard the
growth and development of our transport, and at
the same time provide the broadest support for
the movement of innovators, the first sprouts of
which arose on various roads already at the end
of 1934. In the Donbass, the young locomotive
driver Pyotr Krivonos, contrary to established
norms and guidelines, overcoming the passive
resistance of some specialists, has already

achieved outstanding production achievementsy.
«Now our machinists», I. G. Alexandrov wrote
about Pyotr Krivonos and his followers, «are
proving to engineers... that the sacramental
upper limit of tractive effort can also be increased
and the steam locomotives «E» and «FD»y
[editor’s note: famous brands of powerful Soviet
steam locomotives] are beginning to show both
greater speed and greater tractive effort than the
traction engineers thought.

The leadership of the Transport Commission
is the last job position of I. G. Alexandrov. As
always, Ivan Gavrilovich fought against inertia
and routine, outdated traditions, while remaining
a champion of everything new and progressive.
He considered the development of transport
problems an urgent, vital task of the state.

Alexandrov suggested using the hydro
potential of the Angara and Yenisei [14] and the
construction of the Baikal-Amur Railway (BAM)
as the main transport road to connect the centre
of the USSR with the Pacific Ocean. The
construction of BAM began in 1932, in 1951 it
was suspended, and in 1974 it was resumed.
Since 1933, he headed the Department of the Use
of Water Energy at the Moscow Higher
Construction Institute of the People’s
Commissariat for Heavy Industry of the USSR
(now Moscow State University of Civil
Engineering). He worked as a professor at the
department of water flow regulation at Moscow
Agricultural Academy named after
K. A. Timiryazev (now Russian Agrarian
University — Moscow Agricultural Academy
named after K. A. Timiryazev) and in 1935 he
was elected a full member of the All-Union
Academy of Agricultural Sciences named after
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V. I. Lenin. For many years of work in the State
Planning Committee of the USSR in 1936 he was
awarded the Order of the Red Banner of Labour.
He was the author of projects of bridges across
the rivers Neva, Volga, Moskva, hydroelectric
power plants, irrigation of land and construction
of railways [6, pp. 510-512].

It is surprising that with such a workload,
Ivan Gavrilovich still had time and energy for
pedagogical work, which he had been doing for
more than two decades.

On May 2, 1936, at about 9 o’clock in the
morning, Ivan Gavrilovich died. On May 4, all
the central newspapers printed extensive
obituaries and numerous announcements from
various organisations about the death of
Academician I. G. Alexandrov. The obituary,
signed by 49 academicians, said: «In the person
of Ivan Gavrilovich, the Academy of Sciences
has lost one of its active members, a man of wide
scope and bold initiative, comprehensively
educated, who devoted all his strength to the
socialist reconstruction of the country». Many
Muscovites, who did not know Alexandrov
personally, came to say goodbye to the famous
author of the DneproGES. Academician
Alexandrov was buried at the Novodevichy
Cemetery.

Ivan Gavrilovich did not leave any diaries or
notes about his many years of work, about
frequent trips to various parts of the USSR and
abroad, about meetings with leading scientists,
engineers, and production workers. Most of the
letters he wrote in different years perished during
the war. The scientific profile of Alexandrov does
not fit into the framework of a narrow specialty.
Such a picture emerges with almost all really
great scientists. He is considered «their own» by
engineers, physicists, economists, geographers. ..
That is why it is so difficult to characterise his
scientific appearance in a short article [14; 6,
pp. 510-512].
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A Note on the Comparative Cost
of Operation for Electric
and Steam Traction

Recently, the question of electrification of
railways in general and, in particular, of sections
of railways with the most complicated profiles
has been raised more and more often. In solving
this issue, the main role is played by the cost of
operation for steam and electric traction. There
are no such experiments on our railway network,
and therefore the following article by Wernekke
from No. 24 of the journal Zeitung des Vereins
Deutscher Eisenbahnverwaltungen of 1910 is of
some interest in this regard.

The railway, connecting by tunnel, under the
bottom of the River Mersey, Liverpool with
Birkenhead, has existed since 1886 and was
served by steam traction. Since 1903 it has been
rebuilt for electric traction. The railroad has
recently published comparative data on the cost
of operation for steam and electric traction.

The Journal presents a selection of two articles each of them first appeared in the
Jjournal «Railway Business» in 1912.

They demonstrate the interest that was paid more than a century ago towards
electrified railways considering technical (choice of electric power supply system,
traction current) and economic advantages compared to steam locomotive traction.
The material in some ways echoes the content of the article published in the issue on
the development of transport science and the chronology of industrial revolutions.
When reproducing the publication, the style, punctuation, and vocabulary of that time
are preserved as much as possible.

Trains are in motion daily for 19 hours, and
only for 4 hours does traffic stop. Formerly, in
the case of steam traction, in certain morning and
evening hours, when the traffic increased
considerably, as it is the case on all suburban and
urban roads, it was necessary to increase the
number of trains, but with electric traction, it was
sufficient to increase only the composition of
trains to meet this increased traffic; when doing
this, the previous two, and sometimes three
separate trains are assembled into one.

Due to this, during the period of heavy traffic,
it became possible to remain with the usual
number of trains, which facilitates operation.
With steam traction, it was impossible to increase
the composition of trains, since steam locomotives
would not be able to develop an appropriate
traction force; with electric traction, the
development of the traction force required for
the movement of enlarged trains is not difficult,
since the number of engines also increases.
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From the data for the last three years, it is
seen that for the movement with electric
traction of one ton of cargo over a distance of
8,12 km, with an average speed of 35,8 km/h,
it is necessary to spend 1 kg of coal, costing
8,93 marks per ton. With steam traction, having
spent 1 kg of coal, costing moreover 16,32
marks per ton, it was possible to develop
a force sufficient to move one ton of cargo over
a distance of 7,85 km, with an average speed
of 28,6 km/h. At the same time, the cost of
maintaining this line, as a ratio to t*km, has
now decreased from 0,11 to 0,5 pfennig, i.e.,
by 0.06 pfennig.

Previously, the rails had to be replaced after
32,000,000 tons of cargo had been transported
on them, and now they can withstand the passage
of up to 47,500,000 tons of cargo.

With the use of electric energy, the cost of
1 tekm significantly decreased, namely:
operating costs for maintenance, operation and
repair decreased from 1,25 to 0,80 pfennig or
by 0,45 pfennig. The total operating costs,
except for the interest on the increasing cost
with the transition to electric traction, decreased
from 1,82 to 1,27 pfennig, i.e., by 0,55 pfennig.
If counted together with interest on fixed capital
expended and increased as a result of the
introduction of electric traction, we get
a decrease in total operating costs, which, as
indicated above, reached a decrease per tekm
from 1,82 pfennig to 0,27 pfennig, so that the
total cost per train-kilometre decreased to 1,55
pfennig. The last two figures are of particular
importance when compared with each other,
since they indicate that, although with the
introduction of electric traction on the existing
steam railway, fixed capital is greatly increased,
and interest costs naturally increase, operating
costs are reduced, and in the end electric
traction is more profitable than steam one. In
favour of the latter is also the fact that it was
possible to increase the average speed of trains
from 25 to 32 km/h. Previously, traffic on this
road was not very active, but with the
introduction of electric traction, the number of
completed transportations rose from 69 to 108
million tons ¢ km.

Perhaps the increase in traffic had an impact
on reducing the costs attributed to the unit of
cargo.

Engineer V. A. Sokovich

(Zheleznodorozhnoe Delo [Rail Business],

1912, pp. 55-56).

The current Situation of Electric
Traction in Large States
From Journal des Transports, 1911, No. 12

The decision of the Swiss government to start
work on the electrification of all lines of the Swiss
federal railways, the report of the Norwegian
government commission recommending a study
of the method of switching most of the lines of
the Norwegian network to electric traction — all
this marks a new stage in the spread of electric
traction to large railway lines.

The aforesaid progress in the electrification
of the great European states would have
proceeded still more rapidly had it not been for
the difficulty in choosing the current system, and
as the wait-and-see attitude of some countries
does not entail a delay for them in comparison
with other countries in the same state of waiting,
the large railway companies prefer to expect
more precise instructions, which will not fail to
be ascertained from the latest experience before
investing the huge capital necessary for the
transition to electric traction.

Although the three-phase system has
produced the best results in most cases of its
application, especially in Switzerland and
Northern Italy, the single-phase system and the
medium or high voltage DC system are now
preferred, depending on the circumstances.

In recent years, there have been lengthy and
interesting disputes between representatives of
the above-mentioned three systems, and the
partisans of the single-phase system are mainly
engineers who are in business relations with large
interested firms.

Adopting one system for all cases seems
impossible; on a case-by-case basis, local
conditions should be examined. Thus, the
introduction of a third rail in most suburban roads
has not yet proved the profitability of its use for
lines with weak traffic, as the use of single-phase
current in Prussia has not yet shown its suitability
for suburban lines. The unification of
electrification systems in Prussia was introduced
only for strategic reasons.

However, single-phase current has been
applied on one commuter line near London and
on one near New York, while high-voltage direct
current transmitted through trolls has been
installed on numerous commuter lines in America
and even in Germany. Currently, the latter system
is spreading faster than all others, to the detriment
of the single-phase system, which it has
supplanted on many American commuter lines.
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The New World, apparently, leaves gradually
single-phase currents.

Improvements in the transmission of direct
current by means of a trolley gave him, in
competition with a single-phase current, an
advantage at such distances at which the direct
current transmitted by the third rail could not
compete. It must be thought that if the Prussian
government were to make its decision at the
present time, it would prefer direct current with
a trolley to its single-phase current.

But the Prussian government then had in
mind the general picture of all electric railway
devices, and not just the direct current commuter
lines in England and the United States.

To establish a homogeneous type of material
equipment for all electric railways in Germany,
the main German designers, of course, prefer to
supply the same items to both their own and
foreign customers than to prepare new ones for
direct currents. The tenacity with which they
campaigned in favour of single-phase current
cannot surprise those who are familiar with the
vigorous activity of German industry.

The efforts of German firms to introduce their
material electrical part in European and other
countries had been promoted a few years ago by
Westinghouse by vigorous propaganda in favour
of a single-phase railway traction system.

However, there is no system that is equally
applicable to all kinds of conditions. Electric
traction has not yet reached such a degree of
development that it is possible to wish for the

generalisation of one and the same system. In the
interests of the development of the cause itself,
it is only to be regretted that the Prussian
Government, for strategic or other reasons, made
it practically impossible to make widespread use
of any new electric traction system within the
German Empire.

Although the influence of Germany was
strongly reflected in the principal states of
Europe, nevertheless the experience of the United
States, where the question of the use of various
electric propulsion systems was most studied,
seeks to change, if not completely reject,
European undertakings.

In America, the two systems — based on
single-phase and direct current — are most
common by various designers; hundreds of miles
of track have been operated on both systems for
many years. So here you can learn more than in
Germany, where the freedom of electrification is
closed. The systems of electrical devices in
America are very different from those used in
Europe, and, nevertheless, their experience is still
insufficient to solve the problem of electric
traction on large lines. Even in America itself, it
is impossible to combine systems, since there are
various cases in which single-phase traction is
used more conveniently than a high or low
voltage DC system. Fortunately, American
engineers willingly acquaint themselves with the
results of their research and even their mistakes.
For example, Mr. Murray, an engineer of the New
Haven Railroad Company, owner of the main
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single-phase line, and at the same time an ardent
supporter of the single-phase system, published
the results of his experiments, and at the same
time reported the annoyance he felt during the
debate in the Society of American Electrical
Engineers.

Mr Murray said: «I will give you the most
detailed explanation of the operating conditions
of'the New York, New Haven, and Hartford lines.
In the first project, it was about four tracks of 60
miles. Regarding the second project it was
discussed that it might be continued to Boston,
in total, for 220 miles. With regard to the single-
phase system, I have a firm belief in its
applicability on large lines. On the contrary, I do
not think that it is suitable for long-distance
connections; an exception here may be some
small separate line or lines, albeit long-distance,
but included in the service area of large central
lines. But I believe that the single-phase system
is the only one in which the director of the
railway company can count on savings when
transiting from steam to electric traction.

Since the electrification of large railway lines
is a matter of the distant future, at present this
question has little to do with England.

The introduction of a more expensive and
less advantageous system for local lines is of
little importance, if we take into account that this
does not prevent the use of alternating currents
on long lines, at least some of these lines turned
into suburban lines or ran in parallel with the
latter served by direct currents. In any case, at
the border of the suburban network, it will be
easier to replace a DC electric locomotive with
an AC electric locomotive than to do what has
to be done now, when an electric locomotive is
replaced by a steam locomotive, while the main
arteries are still served by steam traction.

While traction by the direct current transmitted
by the trolley is applied almost everywhere for
local propulsion, it is possible to find several long
runs with weak motion, served partially or even
entirely by a single-phase current. This type is
represented by the Indianapolis—Cincinnati line,
where a current of 3,300 volts and 25 periods
operates over a length of 104 miles. In the
intercity section of this line, a speed of 50 miles
per hour was reached, with a wagon weight of
55 tons, and the work was of satisfactory benefit,
although electrification was not cheap, as it is
generally the case with single-phase machines,
especially because of the high cost of motors. In
other states, you can find similar examples when

using currents both alternating in 25 periods and
constant currents from 800 to 1700 volts. Lines
of'this kind, even with increased traffic, make up
the majority of completed projects.

Local networks in Chicago, New York,
London, Boston, Paris use almost all direct
currents. However, there are exceptions, such as
the line from New Haven to New York. In Berlin,
regardless of strategic considerations,
underground lines are powered by direct current.
It should be noted that there have been cases
when the single-phase method of operation was
replaced by another, but there has never been
anything like this with direct current. A striking
example is the railroad from Washington and
Baltimore to Annapolis, where significant
savings were obtained.

A significant advantage of a single-phase
system lies in the cheaper equipment of the line
when transmitting high-voltage energy: the
savings are sufficient to compensate for both the
weak return of alternating current, and the
significant cost of repairs and equipment in
general with single-phase current. All this is now
much more expensive than repair and equipment
with direct current. It follows that with increased
traffic, direct current is more profitable, and on
a long line with weak movement, a high voltage
current should be used.

In large cities, with a central electric station
for trams, direct current is preferred.

Usually, generators are arranged three-phase,
high voltage, even if the current has to be
transformed into a direct, low voltage. Three-
phase current can be taken in 25 or 60 periods,
but now more single-phase is used, in Europe in
15 periods, and in America — in 25. A current
with such a small number of periods is not
suitable for electric lighting, neither for plants
and factories, three-phase and direct currents are
preferable to single-phase currents.

Thus, for a central power plant that supplies
currents of all kinds (and this is the ideal of an
economical organisation), a three-phase system
is the most beneficial. It can give both direct
alternating current, and transform it into direct
current, and serve for electric lighting and even
for powering small single-phase motors. Hence
there is a clear need for special projects of
detailed estimates for electrical devices,
according to local conditions and the purpose of
currents.

(Zheleznodorozhnoe Delo
[Rail Business], 1912, pp. 83-84) @
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and Technological Institute N. P. Petrov

enriched Russian technical literature with
many fundamental works, representing an
independent study of various issues mainly in
the field of railway traction and rolling stock.
There are more than twenty individual works and
brochures by N. P. Petrov. This review offers
a brief description of the content of some of these
works?.

P rofessor of Military Engineering Academy

I. Outline of teeth of round cylindrical
wheels with arcs of a circle («Inzhenerniy
Zhurnaly, 1870 and 1875)

Teeth of cylindrical wheels, as is known, are
usually limited by arcs of an epicycloid and
a hypocycloid. The drawing of these curves can
only be done by points, and therefore the curves
obtained in this way, in addition to the required
painstakingness of drawing, cannot be
distinguished either by special regularity or
uniformity.

Thus, in view of the importance of tooth
wheels in machine business, it was quite
natural to have many other, simpler ways of
drawing teeth, where the above-mentioned
curves are replaced by arcs of a circle, without
indicating, however, the magnitude of the error
that occurs.

Prof. Petrov in two articles published in
«Inzhenerniy zhurnal»: 1) showed how to
determine in each given case the magnitude of
the error from the use of one or another method
of outline; 2) derived formulas that make it
possible to analytically determine the magnitude
of the radii of replacing arcs of a circle and the
position of their centers — provided that the error
receives the smallest value, and 3) showed the
geometric construction of the teeth, subject to
the same condition.

II. Friction in machines (1883)

This work, awarded the Lomonosov Prize by
the Imperial Academy of Sciences, is, as it were,
the first (theoretical) part of one general work,
performed by the author on an extensive scale.

L Of the rest of the works of the same author, a review
on «Determining the speed of a train on a railway»
and «Comparing the conditions for a train to move on
a single and double traction railway» were published in
«Zheleznodorozhnoe delo» of 1890, pp. 362 and 363. Thus,
readers of «Zheleznodorozhnoe delo» have got an opportunity
to get acquainted with almost all the main works of prof.
N. P. Petrov, a respected Russian scientist who enjoys
authority outside of Russia. — Ed.

In this work, prof. Petrov presented a number
of theoretical considerations about the very nature
of the friction force in case of rotation of axes with
abundant lubrication — he pointed out that in this
case the internal friction of the liquid lubricant is
essential, as well as the thickness and temperature
of this liquid layer, which separates rubbing
surfaces — he built on this basis an independent
hydrodynamic theory, — he derived a formula that
allows in each given case determining the
resistance caused by friction (with rotating axes),
if only the coefficients of friction for these
lubricating fluids are known, — he determined the
values of these coefficients by a long series of
experiments and finally confirmed the validity of
the formulas proposed by him by comparing
friction values in machines, obtained, on the one
hand, by direct measurement, and on the other
hand, according to the formula, by inserting the
corresponding friction coefficients into it.

III. Description and results of experiments
on friction of liquids and machines (1886)

This work, which is a natural continuation of
the previous work «Friction in machines», was
awarded the Metropolitan Macarius Prize by the
Imperial Academy of Sciences in 1889.

The formulas derived in the first work based
on the hydrodynamic theory of friction in
machines proposed by the author, and the
provisions arising from them, were confirmed to
a sufficient extent by Girn’s experiments. But,
not content with this, and desiring, in addition,
to find corresponding numerical data for mineral
oils, Professor Petrov undertook an extensive
series of experiments, which had mainly the
following goals:

1) to determine for the most commonly used
organic and mineral oils — the numerical value
of the coefficient of internal, and partly external
friction;

2) to determine by experience the magnitude
of'the friction force developing in machines, and,
moreover, under a wide variety of conditions,
and thus verify the validity of the formula he
proposed for expressing the friction force;

3) to indicate techniques for recognizing the
lubricity of various oils.

IV. Friction in machines and the effect
of lubricating fluid on it (1887)

This essay embraces the main results of two
previous works of prof. Petrov with an
indication of the practical results arising from
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the experiments and the hydrodynamic theory
of the author, with their application to railways
and paper mills. In the form of a special
application, derivation of formulas expressing
the friction force of the central pivot and heel,
a description of methods and devices for
determining the friction of liquids and
a description of methods and devices for
testing friction in machines are placed.

In conclusion, a number of examples are given,
determining the profitability of using one or
another type of lubricant, using the outlines of
characteristic curves drawn up by the author and,
with determining the amount of fuel and lubricant
costs required to overcome friction. These
examples clearly show that, depending on the cost
of fuel and lubricant, it is sometimes beneficial to
use cheap lubricant with a significant coefficient
of friction, and sometimes the advantage remains
on the side of expensive lubricant with a small
coefficient of friction. The graphic technique
proposed by the author is extremely simple and
can always be applied, as long as there are
characteristic curves of various oils. Therefore, it
is highly desirable to implement the author’s
suggestion that determination of internal friction
at various temperatures, necessary for the outline
of'the internal friction curve (characteristic curve),
be put in a number of other observations made by
both manufacturers and oil receivers.

In connection with the above work, in 1888
in Milan, a special edition of the engineer
Pietro Verole appeared, entitled «Ricerche
teoriche o sperimentali di Petroff sugli olii
lubricauti», in which he presents in extenso the
main results of theoretical and experimental
research of prof. Petrov.

The essence of the work just considered
was published by the author, in a condensed
form, in 1889 under the title «Resultats les plus
marquants do [’etude thooriquo et
oxperimentale sur le frottement mediat».

V. Train resistance on railway (1889)

The named essay, which is part of the
course read by the author in St. Petersburg.
Technological Institute, published, as the
author points out in his preface, with a twofold
purpose: 1) to contribute to clarification of
a very complex and very important for railway
operation question of train resistance, and 2) to
acquaint young technicians with techniques
for critically evaluating data obtained from
experiments.
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The author successively analyzes questions
about resistance of an individual car to
movement, then a train of cars and, finally,
a steam locomotive, and thus comes to
a general expression for resistance of a train,
with a steam locomotive at the head. In relation
to each of the mentioned resistances,
preliminary theoretical considerations are set
out, indicating the form of the formula by
which this resistance should be expressed; then
a description and results of experiments on
foreign roads are given, which had the goal of
empirically determining the magnitude of these
resistances, and the proposals by various
investigators of the corresponding empirical
formulas are indicated; after a critical analysis
of these experiments and proof of their
incompleteness, as well as the unsatisfactoriness
of various empirical formulas, the author turns
to the type of formula he found theoretically
and determines the numerical values of the
coefficients, using the results of the most
satisfactory experiments.

Having made a brief outline of the structure
of the track and the track superstructure, as
well as rolling stock, the author analyzes in
detail the elements of train resistance, which
include: air resistance, friction of solid
lubricated and unlubricated bodies, resistance
from uneven rails and tires, resistance of
wheels to rolling, resistance from inertia when
changing speed and finally resistance on
slopes.

VI. Transshipment and storage of grain. Coal
transshipment (1882)

This work, compiled mainly on the basis
of the author’s own observations abroad,
embraces a systematic description of all the
most common methods of transshipment of
grain and coal, ranging from transshipment
with the help of people and the simplest tools,
such as bags and baskets, and ending with
steam and hydraulic cranes and elevators, grain
hoists.

The description is accompanied by the
necessary explanatory drawings, approximate
calculations and a considerable amount of
details and data regarding the dimensions of
the most famous devices, their cost, as well as
the cost of the work they do. In addition, it is
analyzed in detail in which cases one device
has an advantage over another, and attention
is drawn to the fact that not always mechanical
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devices, although very ingeniously invented,
can compete in terms of the cost of work with
ordinary work by people.

The second half of the work contains
a description of arrangement of various types
of stores for storing grain — up to and including
elevator stores. This part of the work, written
according to the same plan as the first, was at
one time the only detailed description of grain
elevators and store elevators in our country,
with the exception of Zvyagintsev’s pamphlet,
published in 1878.

VII. About continuous braking systems
(1878)

The purpose of this work, as the author
explains, was to provide methods for a complete
and correct interpretation of experiments on
braking systems, since the only method for
assessing the comparative merits of one or
another system of brakes consists in prolonged
observations on the action of brakes, i.e.
mainly in determining the length of the path
traveled by the train from the moment the brake
signal is given to the moment the train comes
to a complete stop.

In conclusion, prof. Petrov comes to the
following interesting conclusions:

1) A perfect brake system should act by
changing the pressure of the pads on the
wheels, depending on the speed of the train.
Currently, there is no system that satisfies this
condition.

2) A brake system with a constant pressure
that does not cause the wheel to slide yet stops
the train the faster, the greater is this pressure;
the length required to stop the train is more
than in the previous case from 1,5 to 2 times.

3) A brake system, where a constant
pressure is so great that it already causes
slipping, turns out to be most satisfactory at
a certain specific pressure on the pads, and any
decrease or increase in this pressure requires
a longer distance to stop.

In this case, the length of the path for
a complete stop of the train is closer to the
ideal case than under the previous condition.

It should be mentioned that the formulas
proposed by the author and the consequences
arising from them were fully confirmed in the
experiments of Galton, described in
Engineering for 1878.

4) It is very important that the force
necessary for braking be developed instantly,

any gradual decrease in this pressure can only
be useful, while an increase is harmful.

Applying his considerations and formulas to
comparing the results of experiments carried out
abroad and in our country (on St. Petersburg-
Varsaw railway) with various brake systems, and
comparing them with the results that would be
achieved with an ideal brake, the author comes
to the conclusion:

a) that the difference in the results of applying
different brake systems is not so much due to the
brake system, but because the pressure they
produce on the wheels is not the same;

b) that the efficiency in all systems is not more
than 1%

c) that a further increase in speed of stopping
the train can hardly be expected, if only the
requirement is maintained that the wheels do not
slide along the rails during the entire braking
period.

VIII. Determining the speed of a train
on a railway with a possible increase
in probability of safe movement (1890)

In this brochure, the editing of which was
caused by an accident on October 17, 1888, the
author draws attention to the fact that in addition
to the condition of the track, the characteristics
of the locomotive, the habits of the driver, etc.,
one of the causes of accidents may be
a discrepancy between train speed and the data
profile and composition of the train.

In view of this, Prof. Petrov gives formulas
that allow:

1) determining the maximum safe speed for
a given train composition, if only the maximum
safe speed is known, with which trains of any
other specific composition move along the line;

2) determining for a given profile and
composition of the train the maximum speed at
which the stop of the train with the help of brakes
could be achieved for no more than that at which
it is achieved when moving at the highest
permissible speed on a horizontal track, provided
that when braking, there was also no slip, capable
of causing formation of flat spots on the wheels,
which had the consequence of hitting the wheels
on the rails.

(Zheleznodorozhnoe Delo
[Rail Business], 1912).

Editorial staff of
World of Transport and Transportation e
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Glyzin, I. I. Improving the energy efficiency
of traction electric drives with static electricity
converters and asynchronous traction motors.
Abstract of Ph.D. (Eng) thesis [Povyshenie
energoeffektivnosti tyagovykh elektroprivodov so
staticheskimi preobrazovatelyami elektroenergii
i asinkhronnymi tyagovymi dvigatelyami. Avtoref.
dis... kand. tekh. nauk]. Moscow, RUT publ.,
2022, 18 p.

Russian railways are the second largest transport
system in the world. The length of electrified
railways in Russia is more than 43 thousand km.
«Program for electrification of railway sections of
the network of JSC Russian Railways for the period
up to 2050» the electrification of sections of railways
with alternating current is envisaged, as well as the
transfer from direct to alternating current of several
sections of railways, which determines the demand
for electric rolling stock (ERS) of alternating current
on the railway network.

One of the priority areas for development of ERS
is to increase energy efficiency and, as a result,
reduce the cost of the life cycle of ERS.

On the AC ERS, the conversion of electrical
energy coming from the contact network to the
traction motors is conducted by a converter system
consisting of a traction transformer and a valve
converter. The converter system of mass-produced
AC electric locomotives consists of a traction
transformer and a reversible converter (RCC).

The traction electric drive of a modern AC
electric locomotive consists of a converter system,
which includes a traction transformer,
a semiconductor power converter and asynchronous
traction motors. At the same time, the most important
task is to create control methods and algorithms that
provide the required traction and energy performance
and electromagnetic compatibility of the electric
locomotive with the infrastructure under conditions
of changing parameters of the traction power supply
system.

The objective of the work was to increase the
energy efficiency of AC electric locomotives with
static traction converters equipped with an
improved control system.

To achieve this objective, several tasks were
solved in the work:

— The analysis of existing control systems for
the input converters of the AC electric rolling stock
and the structure of the electrical part of the traction
electric drive with asynchronous traction motors
was conducted.

— A method for reactive power compensation
was developed when implementing a leading phase
shift of the input current relative to the voltage at
the current collector of an electric locomotive with
a four-quadrant converter.

— A complex computer model of the system
was developed for operation on one feeder zone of
two AC electric locomotives with different
converter systems.

— An effective method of controlling a four-
quadrant converter in the reactive power
compensation mode has been chosen.

Elements of scientific novelty included:

— Asystem of automated control of the traction
converter adapted to the changing parameters of
the traction network.

— A complex mathematical model of the system
«traction network — AC electric locomotive with
a four-quadrant (4q-S) converter».

— Technical requirements for new generation
AC electric locomotives.

The following research methods were used to
solve the problems: numerical and analytical
methods for solving differential equations; methods
of analysis and calculation of semiconductor
converters of electrical energy; methods of
mathematical modelling of complex electrical
systems; methods of experimental determination
of parameters and characteristics of electrical
complexes.

The degree of reliability and approbation of the
results of the thesis is justified theoretically and is
confirmed by the satisfactory agreement of the
results obtained in the work with the data of
experimental studies obtained during testing of
cargo electric locomotives on the experimental ring
of the Research Centre VNIIZhT (Shcherbinka), as
well as with the results of other researchers,
working in this direction.

As a result of the thesis research, based on the
analysis of electromagnetic processes in the
«traction network — electric locomotive» system,
an algorithm for controlling a four-quadrant
converter of an electric locomotive operating in
traction mode is proposed.

It has been established that when an electric
locomotive with a reversible converter operating in
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traction mode and an electric locomotive with a four-
quadrant converter are located on the same feeder
zone, it is possible to maintain the voltage at the
required level in the feeder zone by switching the
electric locomotive with a four-quadrant converter
to the reactive energy generation mode in the contact
network. For this purpose, an automated control
system for a four-quadrant converter, developed in
the thesis and adapted to the changing parameters of
the traction network, is proposed.

When analysing domestic and foreign sources
of information on the interaction of AC electric
rolling stock and traction network, tasks were
formulated and concepts for improving the energy
efficiency of the electrical system «traction
network — electric locomotive» were proposed.

Prospects for further development of the topic
may include research on the following issues:

- The possibility of improving the proposed
control algorithms for a four-quadrant converter
based on signals from contact network voltage
sensors installed on operated AC electric
locomotives.

- Sensitivity of the control system of the four-
quadrant converter to surges of mains current and
voltage in the contact network during emergency
operation of the traction power supply system.

- The possibility of improving the system in
terms of automatic control of four-quadrant
converters of several electric locomotives during
their parallel operation on the same feeder zone.

05.09.03 — Electrotechnical complexes and
systems

The work was performed and defended at
Russian University of Transport.

Kaplin, V. N. Current maintenance of the
track in the area of rail joints on especially
heavy-duty lines using elastic sleeper pads.
Abstract of Ph.D. (Eng) thesis [ZTekushchee
soderzhanie puti v zone relsovykh stykov na osobo
gruzonapryazhennykh liniyakh s primeneniem
uprugikh podshpalnykh prokladok. Avtoref. dis...
kand. tekh. nauk]. Moscow, RUT (MIIT) publ.,
2022, 24 p.

The expediency of straightening the track in the
zone of rail joints by laying elastic sleeper pads on
the compacted bed of reinforced concrete sleepers
is theoretically and experimentally substantiated.
The effectiveness of this technical solution has been
confirmed by operational observations during the
period of processing of more than eight hundred
million tons through the pilot area.

The use of elastic sleeper pads at the joints of
equalizing spans of a continuous welded track
makes it possible to increase the speed of train
processing in case of an excess increase in the gap

in winter during the day and, in general, increase
the throughput on especially loaded lines.

The objective of the thesis was to determine the
effectiveness of the use of various types of sleeper
pads placed under the sole of sleepers when
straightening settlements in the butt zone within the
framework of the current content, based on the
analysis of the results of measuring the accumulated
deformations of the track, considering the
characteristics of labour costs and indicators of track
stability.

Research objectives included:

— Theoretical and experimental studies to solve
the problems of operation of track joints on
reinforced concrete sleepers.

— Technical solutions to improve track stability
in the joint area.

The object of the study was the railway track in
the zone of rail joints.

The subject of the study was the use of sleeper
pads in the process of servicing the railway track in
the joint zone to increase its stability.

As a result of the research, solutions were
proposed to reduce deformations in the butt zone of
the track on reinforced concrete sleepers by laying
elastic pads under the sole of sleepers when
straightening settlements up to 14 mm with current
maintenance of the track.

The possibility of using elastic sleeper pads in
the joints on reinforced concrete sleepers to increase
the speed of train passage through the gap in the joint
up to 32 mm from 25 km/h to 40 km/h is substantiated.

A schedule has been developed for distribution
of work when straightening subsidence at the joints
on reinforced concrete sleepers with laying of elastic
gaskets.

The possibility of using elastic sleeper pads for
construction of sections transitional in terms of
stiffness from a track without ballast to a standard
design has been confirmed.

Possibilities have been proven: the use of elastic
sleeper pads for straightening subsidence at joints
on reinforced concrete sleepers on especially heavy-
duty lines; processing of more than 800 million tons
without additional alignment after laying elastic
sleeper pads to eliminate subsidence up to 14 mm
deep; stability of geometrical and stiffness
characteristics of elastic under-sleeper pads after
processing of a tonnage of 800 million tons or more.

The choice of stiffness characteristics of elastic
sleeper pads is substantiated in terms of accumulation
of residual deformations — 40,29 kN/mm.

Theoretical and experimental studies have shown
that when using elastic gaskets in the butt zone,
vertical forces arising from the interaction of the
track and rolling stock are reduced by 1,3 times
compared to the typical track design, and accelerations
on receiving sleepers of the joint are reduced by 2,9
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times by average values and 2,65 times by maximum
values.

The use of elastic sleeper pads makes it
possible to increase the speed of train processing
along the joint with a gap of up to 32 mm from
25 km/h to 40 km/h.

The prospect of research presented in the thesis
is to assess the possibility of further increasing
the speeds of train processing, depending on
design of the joint, and to determine the rational
areas of application of the developed joint design
in different operating conditions.

2.9.2. Railway track, survey, and design of
railways.

The work was performed and defended at
Russian University of Transport.

Shapetko, K. V. Influence of irregularities
of the longitudinal profile on track
deformability, traffic safety and energy
consumption for train traction. Abstract of
Ph.D. (Eng) thesis [Viiyanie nerovnostei
prodolnogo profilya na deformativnost puti,
bezopasnost dvizheniya i raskhod energii na
tyagu poezdov. Avtoref. dis... kand. tekh. nauk].
Moscow, RUT (MIIT) publ., 2022, 24 p.

In modern conditions of operation of railways
under the influence of trains of increased mass
and length, including cars with increased axial
loads, deformations of the track in the longitudinal
profile occur not only in the elements of the track
superstructure, but also due to uneven settlement
of'the roadbed, which contributes to the appearance
of long irregularities.

Studies of domestic and foreign experts have
made it possible to determine the effect of
increasing axial loads on the accumulation of track
disorders. However, the process of determining
deformability of a railway track by the parameters
of irregularities in the profile has not been studied
in full due to the lack of tools and standards for
determining them in real time.

The relevance of the work is a consequence of
the need to develop studies to determine the
parameters of the longitudinal profile irregularities
and subsequent monitoring of the state of the track
by changing the characteristics of these irregularities
in areas of heavy traffic, including in the areas of
circulation of cars with increased axial loads, as
well as the impact of these irregularities on traffic
safety and consumption. energy for train traction.

The experience studied by the author made it
possible to implement a method for obtaining the
parameters of long irregularities for monitoring
the railway track according to the measuring
systems of track meters to determine the parameters
of long irregularities and track deformability, as

well as to carry out calculations and experiments
to assess the effect of irregularities on traffic safety
and electricity consumption for train traction.

The objective of the study was to determine and
monitor the parameters of long longitudinal profile
irregularities, the presence of which on the track has
a significant impact on track deformability, traffic
safety and electricity consumption for train traction.

Research objectives included:

— Development of proposals for assessing track
deformability based on data on changes in the parameters
of long irregularities in the longitudinal profile.

— Assessment of the impact of long irregularities
on traffic safety.

— Assessment of the impact of long longitudinal
profile irregularities on the energy consumption for
train traction.

The object of the study was associated with the
sections of the railway track with long irregularities
of the longitudinal profile, the change in the
parameters of which may indicate possible (probable)
places of deformations of the roadbed.

The subject of the study was the natural
irregularities of the longitudinal profile of the track,
obtained by geodetic methods from reference
systems external to the track, or similar indicators
obtained by numerical processing of data from the
measuring systems of the track gauge. This made it
possible to determine changes in the parameters of
irregularities in time, considering the processed
tonnage, their influence on track disorders caused
by deformability of the base, traffic safety and energy
consumption. By «natural» we mean irregularities
that describe the real position of the track in the
profile in an independent coordinate system and
change with an increase in the tonnage processed.

The results obtained during implementation,
testing and verification for research purposes of the
method for determining the parameters of
irregularities of the longitudinal profile, made it
possible to prove that the values of long irregularities
can be elements of assessing track deformability.

Indicators for assessing track deformability in
the longitudinal profile were proposed and
implemented.

The data obtained make it possible to analyse
the effect of long irregularities caused by track
deformability on traffic safety during rolling stock
derailments and additional power consumption for
train traction.

A new definition of «long irregularity» is
introduced as a deviation of the position of a track
of a uniform slope in the longitudinal profile,
obtained by geodetic methods from external
reference points in relation to the track or by the
transformation method presented in the work.

The indicators for assessing track deformability
based on the data of changes in the parameters of
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long irregularities in the longitudinal profile are
proposed, which are included in the updated
methodology for assessing the impact of rolling stock
on the track according to the conditions for ensuring
reliability, approved by order of JSC Russian
Railways No. 2706/r dated December 22, 2017.

A methodology and a calculation model for
monitoring the state of the track by the parameters
of long irregularities of the longitudinal profile are
developed, which are included in the method of
additional monitoring of the state of the track by the
parameters of long irregularities of the longitudinal
profile, based on the ratio of the length, amplitude,
and areas of irregularities, approved by order of JSC
Russian Railways No. 2191/r dated October 03,2019

The main provisions of the methodology for
determining the parameters of long irregularities for
their monitoring during operation are outlined.

The systematized results of monitoring long
irregularities in different regions of the network are
presented.

The dependences of the change in the parameters
of long irregularities on the processed tonnage are
disclosed.

The influence of long irregularities of the
longitudinal profile on safety of train traffic is proved.

A system of practical recommendations has been
created in terms of monitoring track state parameters
according to data containing changes in the
characteristics of long longitudinal profile
irregularities.

The economic effect is determined from the
elimination of long irregularities of the longitudinal
profile, which affect the electricity consumption for
train traction, which is 157 thousand rubles per 100
km of track with long irregularities at a load density
of one hundred million gross tons per day.

The prospect of further development of the topic
is to assess the relationship between the parameters
of long irregularities and the dynamics of rolling
stock in a wide range of speeds and outlines of the
profile of long irregularities with development of
recommendations for using the results obtained in
preparation of the order of JSC Russian Railways
on the permissible speeds of trains along the track
in the presence of long irregularities.

2.9.2. Railway track, survey, and design of
railways.

The work was performed at the Joint Stock
Company «Scientific Research Institute of Railway
Transporty (JSC «VNIIZhT»), defended at the
Russian University of Transport.

Sokolov, D. A. Improving the methodology for
calculating and selecting reactive power
compensation devices in the traction power
supply system. Abstract of Ph.D. (Eng) thesis

[Sovershenstvovanie metodiki rascheta i vybora
ustroistv kompensatsii reaktivnoi moshchnosti v
sisteme tyagovogo elektrosnabzheniya. Avtoref.
dis... kand. tekh. nauk). St. Petersburg, PGUPS
publ., 2022, 16 p.

In connection with the growing need for a wider
use of energy-saving technologies, as well as with
the growth of electricity tariffs, the problem of
increasing energy efficiency in railway transport has
become more and more acute in recent years. The
energy strategy of JSC Russian Railways contains,
among other things, the issues of energy saving in
the traction power supply system.

One of the ways to improve energy efficiency in
traction power supply is capacitive reactive power
compensation.

This paper considers compensating devices
installed in the AC traction network. These devices
are quite widespread on the range of railways in our
country.

In traction power supply systems of AC railways,
a considerable number of unregulated transverse
capacitive compensation devices are installed. At the
same time, the existing method for choosing their
power is based, first, on the need to increase the
voltage level and ensure the required bandwidth.

The work was aimed at improving the existing
methodology for selecting compensating devices and
involves considering power losses in the traction
network directly when choosing the power of
compensating devices, based on an analysis of the
train schedule, along with maintaining the required
voltage level at the rolling stock pantograph.

The object of the study was the transverse
capacitive compensation devices installed in the AC
traction power supply system.

The subject of the study was the methodology
for selecting and calculating devices for transverse
capacitive reactive power compensation.

The objective of the study was to improve the
methodology for choosing the type and power of
transverse capacitive compensation devices.

The study analyses the influence of locations and
parameters of compensating devices on the level of
power losses in the traction network.

Methods for calculating the parameters of
a traction power supply system using probability
theory and mathematical statistics are considered.

Animproved method for selecting and calculating
transverse reactive power compensation devices has
been developed, which involves statistical processing
of the train traffic schedule and considering power
losses in the traction network.

A software package has been created for
calculating the AC traction power supply system,
considering the resistance of the power system, the
contact network in which is presented in the form of
a line with distributed parameters.
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The proposed program was verified by comparing
the results with calculations in KORTES complex,
physical modelling, and data from AIISKUE
automated information-measuring system, tests on
a physical model of a particular section of the
railway.

In the developed complex, based on the
probabilistic analysis of the train schedule, the
parameters of the traction power supply system were
calculated when compensating devices of several
types and capacities were installed at the sectioning
post.

According to the methods approved by JSC
Russian Railways for the selection and calculation
of compensating devices in traction power supply
systems, the calculated power of the compensating
device installed at the sectioning post was
determined — 13,37 Mvar. In this case, the total
average daily reactive power consumed for train
traction in the considered inter-substation zone is 6,4
Myvar, and therefore the power of the compensating
device must be selected according to the latter value.
However, for the system under consideration, the
maximum possible power of the compensating
device according to the condition of limiting the
voltage level to 29 kV is only 2,3 Mvar, the value of
which was chosen for modelling.

Even though, according to the condition of the
maximum allowable voltage, the selected power of
the unregulated compensating device turned out to
be 5,9 times less than that required to increase the
minimum three-minute voltage, the simulation
process showed an increase in this value from 18,53
to 20,6 kV, which is only 2 % below acceptable. At
the same time, power losses in the traction network
remained practically unchanged.

The case of installing a two-stage compensating
device is also considered, the power of the first stage
of which is half that of the statistically most probable
power consumed by the load. The power of the
additional stage used in case of an unacceptable
voltage drop is selected according to the condition
of increasing the minimum instantaneous voltage
level to 21 kV. In this case, power losses in the
traction network are reduced by 26 %.

In case of using a three-stage device, the power
of the stages of which is chosen to be half the average
reactive power consumed by one, two and three
trains, respectively, the voltage level in the contact
network does not fall below 22,6 kV, and the power
losses in the traction network are reduced by 28 %.

Operating experience of compensating devices
with smooth regulation shows that their use,
provided that the voltage is maintained at a level of
25 kV, can reduce power losses by half.

The assessment of the level of electricity losses
in the traction network when using several types of
compensating devices in relation to their cost showed

that the most advantageous in terms of reducing
losses is a two-stage compensating device. At the
same time, all of them provide the required voltage
level at the current collector of the electric locomotive
in the considered section. The relative cost of
compensating devices is compared with the most
expensive of them — with smooth regulation.

Subject to the requirements for the minimum
allowable voltage level in the contact network,
depending on the traffic schedule and the consumed
reactive powet, it is advisable to choose single- and
multi-stage compensating devices to minimize power
losses. Given the current level of development of
automation devices and switching equipment, the
installation of non-adjustable non-switchable
compensating devices is not recommended. The use
of compensating devices with smooth control should
be due to the need for a significant increase in
throughput in the area under consideration.

The thesis shows that power losses in the traction
network do not change when compensating devices
are installed, the power of which is selected
according to the reactive power consumed by trains.
The greatest effect from the installation of
compensating devices in terms of reducing losses in
the traction network is achieved when the power of
the compensating device is 50 % of the reactive
power consumed by electric rolling stock.

An improved method for selecting and calculating
transverse reactive power compensation devices has
been formulated, which implies the choice of the
type and power of compensating devices based on
statistical processing of the train schedule,
considering power losses.

A software package has been developed for
calculating the parameters of an AC traction power
supply system in MATLAB-Simulink. Its reliability
is confirmed by a low (no more than 12 %) error
when comparing the results of calculations with the
data of AISKUE system, calculations in KORTES
complex and tests on a physical model of a particular
section of the railway, as well as three certificates of
registration of a computer program.

The effectiveness of the proposed method for
calculating and choosing compensating devices
during its testing on a model of a particular section
of the railway is proved. All the considered devices
provide the required voltage level in the contact
network, however, the choice of their type and power
based on the statistical processing of the train traffic
schedule makes it possible to reduce power losses
in the traction network by 26 %.

05.09.03 — Electrotechnical complexes and
systems.

The work was performed and defended at
Emperor Alexander 1 St. Petersburg State Transport
University. L4
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OPENING OF THE TRANSPORT OF RUSSIA
INTERNATIONAL FORUM AND EXHIBITION

The 16" Transport of Russia International
Forum and Exhibition started its work on
November 15, 2022.

On this day, the Prime Minister of the Russian
Federation Mikhail Mishustin visited the
exhibition and presented high state awards to the
most distinguished employees of the transport
industry.

Once at the exhibition, the head of Government
was presented with the results of the work of the
State Information System for Electronic
Transportation Documents (GIS EPD). Since the
start of the test operation of the GIS EPD, more
than 10 thousand documents in electronic form
have been issued through it. At the first stage, the
services of the system are available on a voluntary
basis to participants in the road transportation
market — the most massive in terms of the number
of participants.

The first electronic bill of lading issued in the
system in NFT format was also presented. This is
a unique digital certificate that is stored on the
blockchain and guarantees the authenticity of the
item. Now, the system has begun to work with
cargo road transport. It is possible to issue three
types of documents: electronic bills of lading,
electronic work orders and electronic accompanying
statements. From March 1, 2023, it will be possible
to issue an electronic waybill, an electronic charter
agreement and an electronic order (applications).

Long-term prospects for the development of
GIS EPD are associated with its replication for
all modes of transport: rail, air, sea, and river, as
well as for all types of transportation: domestic,

through the territory of the Russian Federation, as
well as international, namely export, import,
transit operations.

GIS EPD is the «core» of the superservice
«Paperless transportation of passengers and
goods» created by the Ministry of Transport of
Russia. In the future, the use of GIS EPD will
ensure the creation of a single information
environment for the exchange of documents
between participants in the transportation process
regarding all the modes of transport, e.g., road,
rail, air and sea transport.

Mikhail Mishustin also visited the joint stand
of transport projects of the Ministry of Transport
of Russia and heard reports on the updating of
the Single Air Traffic Management System in the
Russian Federation, the comprehensive
modernisation of checkpoints across the state

border of the Russian Federation, the development
of the Russian sea and river civil fleet, as well as
on the renewal of the road network within the
framework of the national project on Safe High-
Quality Roads and the reconstruction of transport
infrastructure facilities. At the stand of
Sheremetyevo International Airport, the head of
Government attended the presentation of the
digital ecosystem for managing production
processes, which is the airport’s own development.

Compiled based on the news released by

the media centre of the Ministry of Transport
of the Russian Federation:
https://mintrans.gov.ru/press-center/
news/10490 o
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