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HA TPACCE M-11 «<HEBA» BBEOEH
3KCNEPUMEHTAJIbHbIA NPABOBOU
PEXXUM O0NA BECMUNOTHOIO rPy30BOIro
ABTOTPAHCIMOPTA

paButenbcTBO Pocceuiickoit deneparun 0100-

PWIIO MHULIMATUBY O BBEJCHUHU SKCIIEPUMEH-

TajgpHOro npaBoBoro pexuma (DIIP) mo
peann3aly MHALUATUBbl «beCMIOTHBIE JTOTUCTH-
yeckue kopuaopb» Ha Tpacce M-11 «Hesa». @op-
MHPOBaHUE POTPAMMBI IIPOXOAMIIO IIPU IOIJEPIKKE
Munrpanca Poccun Ha niomanke Accouuanuu
«JudppoBoit TPAHCTIOPT U JTOTUCTUKAY.

Benenne DIIP mo3BosMT B TeueHHE TPEX JIeT
anpoOuposaTh LHU(POBbIE HHHOBALUY HA IPY30BOM
TPAHCHOPTE, B HEPBYIO OUEPEAb — HKCILTyaTalUIo
BBICOKOABTOMATU3MPOBAHHBIX TPaHCIOPTHBIX
cpencts (BATC) u uadpactpykrypsl 1uist HUX. B nan-
HoMm DIIP yuactBytoT mpousBonurenmn BATC (ITAO
«KamA3», HITO «CrapJlaiiny), kpynHeinme nepe-
Bosunku (OO0 «I'mobantpak Jlomxuctuky, [TAO
«Maruauty, X5 Logistics), oneparop MHPpacTpyk-
Typsl — [ocymapcTBeHHas KOMIaHUS « ABTOIODPY.

Kak ormerun 3amectutrens Munuctpa Ttpanc-
nopta Poccuiickoit @enepaunn Jmutpuii bakanos,
rOCYAapCTBO BBIIOIHIIIO CBOIO 3a/1ady, B3sB Ha ce0s
IOPUANYCCKUE PUCKU, CBA3AHHBIC C BHEAPCHUCM
HOBOH TEXHOJIOTHH, TEeTepb o4epe/b OnuzHeca odec-
HEYUTH Pa3pabOTKy OECIUIOTHBIX IPY30BHKOB U OT-
paboTKy Mojesel OecIIUIOTHON IIEpeBO3KU I'PY30B.

«¥YcranosneHHbI DIIP — 3T0 BaxHBII pe3ynbrar
B paMKax MPOJOJDKEHUS] HOPMaTUBHOTO PEryIrpoBa-
HUS MCIOJb30BaHUsA OECIMIOTHOIO TPAHCIOPTa
B Hatei crpane. Ocobast poib atoro DI1P 3akiroua-
€TCsl B TOM, YTO OH SIBJISIETCSI COCTaBHOW 4YacCThIO
rpoekTa-Masika «becnunoTHbIe IOTHCTHYECKHE KO-
PHUAOPBI» B paMKaxX WHULIMATUBBI «Masiku pa3BUTUSA
TEXHOJIOTHI» cTpaTernyeckoro HamnpasneHus « Hosas
TEXHOJIOrH4ecKas cpeia», peaan3anus KOTOpbIX Ha-
XOIUTCS MO IPUCTATIbHBIM BHUMaHueM [IpesnaenTa
u IIpencenarens IlpaButenbcTBa, — IPOKOMMEHTH-
poBaJl 3aMeCTUTENb MUHUCTPAa 3KOHOMUYECKOTO
pazsutusg Makcum KonecHUKoOB.

ITo cnosam 3aMecTuTeNs IpeAcenaTelIs IpaBie-
HUSI 110 UHTEJUIEKTYaJIbHBIM TPAHCIIOPTHBIM CHUCTE-
MaMm U uudposuszauuu I'K «Aronop» Buxropuu
OpKeHOBOI, KOMIIaHUs BMECTE C IPOU3BOIUTEIIIMU
BATC Bxoaut B akTUBHYIO (pa3y IOATOTOBKH K Te-
CTOBBIM ITpO€31aM OECHHIIOTHUKOB 10 Tpacce M-11
«HeBay. «MBpI m1anupyem npoTecTUpoBaTh HHHOP-
MAalMOHHBIH CepBUC 0OOMEHa TaHHBIMU MEXIY (-
POBOIi KapTOM U TOPOXKHOU HHPpacTpyKTypoit M-11,

a Tak)Ke pa3nuuHble crieHapun skcruryaraunu BATC,
K TIPUMEPY, IPU MOCTYIUICHUH OT HHPPACTPYKTYPBI
nanHbix o JTII, moronHsIX yClOBHSAX U AOPOKHOMN
CUTYyalluu», — IPOKOMMEHTHPOBAJIA OHA.

Jupexrop no passuruio ITAO «KamA3» Hpek
I'ymepos ormetwi1, yto DIIP macT BO3MOXKHOCTD
MIPOTECTUPOBATH OCCIMIIOTHBIE pa3padOTKH KOMIIa-
HUH Ha I0porax oOIIEero MoJIb30BaHuUs, B YaCTHOCTH,
OyneT ompoOoBaHa IH(ppoBas KapTa pazpadboOTKu
«KamA3», kotopas Oyner 0OMEHUBATHCS JaHHBIMU
¢ nH(ppacTpykTypoi oporu. «Celtdac Mbl IPOBOIUM
ucnelTanus 6ecnmnorHoro «KamA3ay Ha Hamem
MIOJIMUTOHE, TIOCJIE JOCTHKEHUS COTIAIICHUH C KOMITa-
HUSIMU-pETeIepaMy INIAHUPYEM YKE C BECHBI HA4aTh
KOMMeEpUEeCKHe MepPeBO3KH B pamkax DIIPy.

[lo cnoBam MCTIOMTHUTENEHOTO AMPEKTOpa Acco-
nuanun «ndpoBoit Tpancniopt u noructrukay [onu-
Hel J{aBe110B0#, DI1P m03BONUT HE TONBKO MPOTECTH-
POBaTh pasHbIC MOJCIIU 66C1'II/IJ'IOTHI/IKOB, HO U arpo-
OUpOBaTh BCIO LIEMOYKY MPOIECCOB OCCIUIOTHOM
MEPEBO3KH B KOMMEPYECKOM PEXKHME C y4yacTHEM
nudpoBoii HHPPACTPYKTYPBL, YTO B KOHEYHOM UTOTE
TI03BOJIUT MACILITA0UPOBATh ITPOEKT Ha IPYTUE TPACCHI.

Vcnonp3oBaHne OECIUIOTHBIX aBTOMOOMIICH Ha
JIoporax oOIIero IMoJIb30BaHUS HE TOJIBKO MO3BOJIUT
MIOBBICUThH 0€30MaCHOCTh JIBHMXKEHUS, OyIeT croco0-
CTBOBATh CO3/IAHMIO HOBBIX BHJIOB KOMMEPUECKOM
JIESITENIbHOCTH, HO M COKPATHUT M3JIEP>KKH Ha OIUIaTy
Tpyna Boauteneir Ha 30 % mo 2025 roma, Ha TOTUIH-
BO — Ha 28 %.

BJIK na M-11 — 3T0 MUIOTHBIN NPOEKT. 3a/1a4a,
yrBepxkaénanasi [IpasurensctBom Poccnn, —x 2030 ro-
Ity clienaTh OeCMIIOTHBIME 19,5 THICSY KHIOMETPOB
POCCHICKHX JIOpOT 00IIETo MoJib30BaHus. TeXHO0-
THYCCKUE, OpraHu3alluOHHBIC U 6I/ISHCC-pCH_lCHI/I$I,
KoTOpbIe OyayT oTpaboTansl B pamkax DI1P na M-11,
JNSTYT B OCHOBY M OyIyUIMX TPaHCIHOPTHO-
JIOTHCTUYECKUX KOPUIOPOB, U HOPM PEryJIUPOBAHUS
co3nanus, ceprudukanuu u skcruryaranun BATC
u J1opoxkHOi undpacTpykrypel. B pesynsrare Poc-
cuiickas ®enepanus OyeT B yucie CTPaH-MUPOBBIX
JIUJIEPOB, HAUHETCS MacTabHass KOMMepUecKas Ie-
PEBO3Ka IPY30B B OCCITHIIOTHOM PEKHME.

Ilo maTtepuanam MunucTepcTBa TpaHCHOPTa
Poccuiickoii ®enepanumn: https://mintrans.
gov.ru/press-center/news/10435 @

Domo na nepeoii oonovicke: npecc-yenmp Munucmepcmea mparncnopma P®: https:// mintrans.gov.ru/press-center/news/10275; hitps://mintrans.gov.ru/ press-cent

Front cover photos: media centre of the Minixtry of Transport of the Russian Federation: https:// mintrans.gov.ru/press-c
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ABTOMOBUIN 6
|
B3aumodelicmeue Koneca ¢ dopoxHoU
Kkoneél u npensimemgusamu. BrusHue
60K080lI cunbI Ha ycmouyugocmb

U ynpasnsemocme.

HAYKA U TEXHUKA

Nno KAKOMY

NYTW WATW IPT? 13
|
CpasHeHue KOHCmpyKYul nymu

0 né2Kopesnbco8020 MpaHenopma.
AHanus cywecmeyrowux peweHut

u 8apuaHm besbannacmHo2o nymu

C JIEXHEB8bIMU OCHOBAHUAMU.
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AHHOTALINA

Okcnmyamayust dopoz 8 COBPEMEHHbIX YCIOBUSIX, C8A3aHHBIX
C 8bICOKUMU CKOPOCMAMU U NIOMHOCMbI0 NOMOKOB, Npueodum
K U3HaWUBaHUI0 NOKpbIMusi U 06pa308aHulo Q0POXHOU Koeu.
[Mpu nepeceyeHuU Koeu MoXem 803HUKaMb Heycmoliyugsocms
08uxeHus, koe0a OmHocumesTbHo HebonbLue 8o30elicmsus npu
ynpagneHuu npugodsm K 60/bWUM U3MEHEHUSIM mpaekmopuu.
Ocob0e 3HayeHue npu u3yyeHuuU ycmouyugocmu U ynpagnsemo-
cmu npuobpemaem 6okosas cuna, delicmeyrowas Ha Koneco
asmomobuns. Benudura smol cusibl onpedensemcs pasiuyHbl-
MU thakmopamu: XECMKOCMbHO WUHbI, CKOPOCMbH, USMEHEHUEM
yena nogopoma Koseca, 2eomempueli NonepeyHo20 npoguss
Koneu.

Lenb Hacmosiweeo uccnedosaHusi cesizaHa ¢ npobnemoli
onpedeneHus 6e3onacHbIx s OBLXKEHUS Y2108 HakmoHa boKo8bIX
CMeHOK OOPOXHOU KOMeu Npu pasHbIX CKOPOCMHbIX PEXUMaX.
B pabome paccmMompeHo 83aumodelicmeue Kosieca asmomobuns
¢ QOPOXKHBIM NOKPbIMUEM, NpedsioxeHa MameMamuyeckasi MoOesTb

83aumodelicmaust WuHbI ¢ Koneél, NpUHUMas 80 8HUMaHUE y201
HabezaHUs Koreca Ha CMeHKy Komeu. [ns onucanus ynpy2o2o
OMKIUKa WUHbI 8 KOHMakme ¢ Koneél ucnonb3yemcsi Modesb
ynpy2020 0CHO8aHUs U Memod nnockux cedeHul. Ha ocHose
ypasHeHull d8LXXeHUs Koneca npu nepeceyeHuU Komeu nposedeHa
oueHka bokosol cunbl. [TonydeHbl 3a8UCUMOCMU OMHOWEHUSs
6oKo8ol curbl kK HopManbHOU Hazpy3ke 01 PasIuyHoU enybuHb|
KOMeu U yario8 HakiioHa eé CMeHoK om yafia nogopoma Koreca
u ckopocmu dsuxeHus: asmomobuss. MokasaHo, Ymo npu yerne
HaK/oHa Koreu, npesbiwatowem name epadycos, bokosas cuna
HayuHaem cyuecmeeHHo 803pacmamb C POCMOM yefia nogopoma
Koneca, @ makxxe ckopocmu O8UXeHUsi agmomobunis u Moxem
npesbICUMb NPUIOXEHHYI0 HOpMarbHyto Hagpy3ky. 1o ycrnosuro
ycmodtiyueocmu asmomobusis npomue 3aHoca Ha MOKPOM NOKPb -
muu 0aHa oueHka npederbHbIx CPEAHUX y2rno8 HakmoHa bOK08bIX
CMEHOK Komeu Npu pasfuyHbIX 3Ha4YeHUsX CKopocmu O8UXKEHUS
asmomoburs u y2/108 N080pOMa Korneca.

Kntoyesble crosa: a8momobusibHbIl mpaHcnopm, OOpO)KHaﬂ Konesi, 6eaonacHocmb 08LbKeHUsT, asmomMoburnbHoe koneco, 6okosast

cuna, yeon nosopoma Korneca, KECMKOCMb WUHBI.

QuHaHcosas noddepxka: paboma Yacmu4Ho noddepxaHa cpedcmeamu 2o0cydapcmeeHHo20 brdxema no 20cy0apcmeeHHOMY

3adaHuro Ne AAAA-A20-120011690132-4.

Lna uumuposanus: LykaHos U. 10., Mlobuyesa A. H., Kosanes []. M. Ouerka bokosol cunbi npu 83aumodelicmeuu Koneca
asmomobuns ¢ dopoxHol koneell // Mup mpaHcnopma. 2022. T. 20. Ne 5 (102). C. 6-12. DOI: https://doi.org/10.30932/1992-3252-

2022-20-5-1.

MonHbIl mekecm cmambu Ha aH2nulickoM si3bike ny6aukyemcsi 0 mopoii Yacmu 0aHHO20 8bInycKa.
The full text of the article in English is published in the second part of the issue.



BBEAEHUE

OO0pa3oBaHue pa3TMIHBIX TOBPEKICHIH Ha
MMOKPBITUH aBTOMOOMIBHBIX JOPOT CBSI3aHO
TPEeXIe BCETO C TMOCTOSHHBIM yBEIMYCHUEM
CKOPOCTEH W TOBBIIICHHEM TUTIOTHOCTH TpPaHC-
TTOPTHBIX MTOTOKOB. Hambomnee gacTo cpeau mo-
BpeXIICHUI HaOMOmaeTcsi 00pa3oBaHUE KOJIEH
Ha TMOKPBITHA aBTOMOOMIBHON JOPOTH, YTO
TIPUBONIUT K CHIDKEHHUIO YPOBHS 0€301MacHOCTH
IBIOKeHUS. [Ipy 3TOM B MOMEHT TiepecedeHus
ABTOMOOMIIEM KOJIEW BO3HHUKAIOT JIOTIONHUTEIh-
HBIE CHJIBI, BIUSIONINE Ha YIIPABIIEMOCTb aBTO-
MOOWJISL ¥ YCTOWYMBOCTH €T0 ABIKeHHUsA. He-
YCTOWYHBOCTB IPOSIBIISIETCSI, KOTJ[a OTHOCHTEIb-
HO HEOOITbIIINE BHEIITHNE BO3ACHCTBHS IPUBOSAT
K OOJBIITIM M3MEHEHHUSM TPACKTOPHH JBIKCHUS
[1-3], mosiBIIIE TCST OTTACHOCTH 3aHOCA BILIOTH JI0
OTIPOKHIBIBAHUS aBTOMOOHIIS.

B pabotax, nccneayommx ycTOHIUBOCTD
TPAHCIIOPTHOTO CPEACTBA, B TOM YHCIIC TIPH TIe-
peesne gepes xomneto [ 1-4], m3yqaercs 6okoBas
CHIIa, IEHCTBYTOIIAs Ha Koeco aproMo0mrs. Ha
BEJIMYUHY ATOH CHJIBI BIUSIOT Pa3TUIHBIC (hak-
TOPHI: )KECTKOCTH IIUHBI, CKOPOCTH JBIKCHUS,
W3MEHEHHE yTila TIOBOPOTa KOJIéca, TEOMETPHS
ToTIepeyHoro Tpoduis koien. [eomerpuro mo-
TIEPEYHOTO MPOGUIIS, KaK MPABHIIIO, XapaKTEPH-
3yIOT TIIYOWHOM Kojien™ 2, He yuuThIBas Gopmy
e€ TIOMepevHOTr0 CEUSHHSI, TAKXKE CYIIECTBCHHO
BIHSTFONITYIO HA BETHYUHY OOKOBOM CHIIBI. DTy
(hopmy B IepBOM IPHOTIKSHUH KOTHIECTBEHHO
MOXXHO OIEHUTH CPEIHUMH yITaMH HaKJIOHa
OOKOBBIX CTCHOK KOJICH.

ITocTpoeHuIo aHAIUTHUECKUX MOJeEIeH
B3aUMOJIEHCTBUSI LIMHBI C KOJIEEN Ha JOPOKHOM
TTOKPBITHH TTOCBSIICHBI, B YaCTHOCTH, pPaOOTHI
[5; 6]. Tak, B [5] mccneqoBana GokoBast yCTOM-
YHUBOCTH aBTOMOOMIIA B Kojiee. [lokazano Hamm-
Yre KoeOaTeTbHOM HeYCTOMYMBOCTH Ha MOJICITH
OJTHOKOJIEWHOTO TPAHCIOPTHOTO CPEICTBA MPH
Oompmeil KECTKOCTH 3aJHEH, YeM TmepemaHei
IIFHBI ¥ TOCTATOYHO BEICOKOH CKOPOCTH JIBHKE-
HUS TPAHCIIOPTHOTO cpencTsa. [lomydeHo ana-
JUTAYECKOE BBIPAKEHHE, OTMHCHIBAIONIEE OIHY

L TOCT 32825-2014. Jloporu aBTOMOOHIbHbBIE 0OIIETO
110J1b30BaHMA. JJOpOXKHbIE MOKPBITHA. METoIbl H3MEPEHUs.
TEOMETPHYCCKUX PAa3MepOB MOBpexaeHui. — M.: Ctanmapt-
uudopm, 2019. — 15 c. [Daexrponnsiii pecypce]: https://docs.
cntd.ru/document/1200117775. Joctym 11.10.2022.

2TOCT P 50597-2017. loporu aBTOMOOHJIBHBIC U YIIHLIBL.
TpeboBaHus K HKCIUTYaTallHOHHOMY COCTOSIHUIO, IOITyCTH-
MOMY I10 YCIIOBHSIM 00eCIieueHIs 6€30I1acHOCTH JOPOKHOTO
nBWKeHUs. Metonsl koHTponsa. — M: Crangaptundopm,
2017. — 27 c. [OnexrponHslii pecype]: https://docs.cntd.ru/
document/1200147085. loctym 11.10.2022.
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13 TPAHHUIL YCTOHUMBOCTU. 3HAYUTEIIBHOE KOJIU-
4eCcTBO paboT MOCBSIICHO M3YyUSHHIO aKBarlia-
HUPOBAHMSI ILIUHBL, 0030p TAKUX PadOT MOXKHO
Haiitu B [6]. B arToii xe pabore mpeacrasieH
MeTOJ pacuéra mpesenbHON MTyOHUHBI KOJeH,
KOTOPBIN O3BOJISIET BBIOMpATh €€ 3HaueHUs
B 3aBHCUMOCTH OT TpeOOBaHui K Kodddurmen-
TY CHCIUVICHUA INUHBI C TOKPBITUEM U CKOPOCTU
JIBMDKEHHUS [10 YYaCTKY JIOPOTH, OT TIIYOUHBI CII0sI
BOJIBI B KOJIE€ M MAapaMeTpPOB IIEPOXOBATOCTH
ITOKPBITHS.

L]envio HacTose paboTHI SBISIETCS TOCTPOE-
HUE MamemMamu4eckoli Mooeny B3auMOACHCTBHA
KoJieca aBTOMOOMJISI C JIOPO’KHBIM TTOKPBITHEM
B CJTy4ae IBH)KEHHUS [0 TPAeKTOPHUH, IepeceKaro-
el konero. IIpu B3auMoaelncTBUY € IOBEPXHO-
CTBIO MPECTATCTBUA HpOFI/l6])I IIWHBI MCHAKOTCA
B 3aBUCUMOCTH OT (hOPMBI JIOPOXKHOMU KoJIer. DTO
00CTOSITENILCTBO MIPUBOAUT K Iepepacipesneiie-
HHWIK KOHTAKTHOI'O AaBJICHUA, U3MCHCHHUIO BCJIN-
YMHBI 1 HaIIpaBJICHUS CUJI PCAKIIMU, BO3HHUKAIO-
mux MEXay LIWHON U JOPOKHBIM TMOKPBITUEM.
Moyiernb TI03BOJIMT HPOBECTH OLIGHKY OOKOBOW
CUJIBL, ICHCTBYIOLLIEH HA KOJIECO, & TAKXKE OLICHKY
NpeJIeTIbHBIX CPEJHUX YIVIOB HAKJIOHA OOKOBBIX
CTEHOK KOJIEH TP PA3TMYHbIX 3HAYEHHUSIX CKOPO-
CTH JIBW)KEHUS aBTOMOOWJIAL. 1711 5TOTrO0 B KauecTse
KpUTEPHS JIOIYCTUMbIX 3HAYEHU I Koo puIeHTa
MOTIEPEYHOM CUJIBl OyJeT MPUHAITO yClOBUE
YCTOMYMBOCTH aBTOMOOWJIA NMPOTHUB 3aHOCA Ha
MOKPOM IOKpBITHH [3; 7].

PE3YINbTATbI
Mogaeas B3auMoeiicTBHS Koseca
aBTOMOOMJISA C 10POroii

Jledopmanus pealibHOI IIMHBI TPOUCXOAUT
0/ IEHCTBHEM MHOXeCTBa (pakTopoB, 3aBUCS-
IIUX OT CBOMCTB MaTepHaIoB KOMIIOHEHTOB
LIMHBI, FEOMETPHUH MIPOTEKTOPA M KOHCTPYKLIUU
IIMHBI, YY4ECTh KOTOPblE MOXHO MPU KOHEYHO-
9JIEMEHTHOM MOJIETUPOBAHUH AJIS1 KOHKPETHBIX
TUMNOB IIMH. BeaencTeue B3auMoneiicTBus pas-
JIMYHBIX THIIOPa3MEPOB M MapOK aBTOMOOWIIb-
HBIX HIMH C JOPOXHBIM HOKPBITHEM, KOTOPbIE
3apaHee HeM3BECTHBI, /Ul UCCIICIOBAHNUS BIIUS-
HUSI Pa3MEpOB JOPOXKHOM KoJien Ha OOKOBYIO
Harpy3ky Ha Koyieco OyAeM HNPUMEHSTh YIpo-
MEHHYIO (DEHOMEHOJIOTHYECKYI0 MOJIEIb aBTO-
MOOMJILHOW LIMHBI, OCHOBAHHYIO Ha MOJENHU
ynpyroro ocHoBanus [8]. IIpu ucnons3zoBanuu
TakoW YIpPOIIEHHOW MOZEIH, JIJIS OIpeieSIeHUs
pa3MepoB 001aCTH KOHTAKTa Kojieca M JTOPOXK-
HOTO TOKPBITUS MOXHO HCIOJIB30BaTh Memoo
IJIOCKUX ceueHun [8].



a

6

Puc. 1. Modenb e3aumodelicmeusi koneca ¢ dopozoli: (a) - 2eomempuyeckasi Modenb Koneca; (6) — modenb Oeghopmayuu WuHb!
8 i-OM ceveHuu [8bINOTHEHO agmopamu].

st onpenenienus xKECTKOCTU LUMHBI B MOJIE-
JIM PaCCMOTPUM B3aWMOZCHCTBHE aBTOMOOMIIb-
HOTO KOJIeCa ¢ TOPH30HTAJIBHON IIOCKOCTHIO.
K menTpy Korneca mpuiaoKkeHa BepTHUKAJIbHAS
Harpy3ka P, COOTBETCTBYOIIAsl YETBEPTOM YacTu
Beca aBToMoOms. [lomoxuM, 9T0 BeZOMBIE KO-
néca HaXOAATCS B PEKIME CBOOOTHOTO KAUCHHUSI.
JlopokHOE TTOKpBITHE Oy/ieM CunuTaTh Hegeop-
MHUPYEMBIM.

BBeném nmokanbHYI CUCTEMY KOOpJAUHAT
Oy, €€ Ha4aso PaCTONOKEHO B HIKHEH HAn0O0-
Jiee BBICTYTIAIOIIEH TOUKE IEHTPATbHOTO CeUCHNUS
Koseca, ocb OXx COBIIaJaeT C HaIpaBICHHEM
kaueHus1, Oy — mapajuienbHa OCH BPAICHHS
kozneca. [IpeacraBumM HapYKHYIO TIOBEPXHOCTH
KoJieca B Buje GpyHkuu (puc. 1a):

2y = R+r—R —x* = =7 | M

rme R = D/2; D — MakcuManbHBIN HapyKHBIN
JIMaMeTp KoJeca;

7 — painyc KpUBU3HBI OETOBOH TOPOXKKH (7 <
1,65H [9]; 3necy H — BeIcoTa ipodms [9]).

O06macTp KOHTaKTa {2 paccedéM IIOCKOCTS-
MH, TIEPICHIUKYIISPHBIMHA OCH BPAIIEHHSI KOJle-
ca (Oy), c papHOMepHBIM marom Ay =y, /N, Trie
»,,— T'PanuIa 00IacTH KOHTAKTa B HAIIPABICHAN
ocu Oy; 2N — KOTUYECTBO CEUCHUH 00IacTH
KOHTAKTa.

B kax oM ceuennu €2, B COOTBETCTBHH € YKa-
3aHHBIMH JIOITYIEHUSIMH PACCMOTPHM JIByXMeEp-
HYIO0 KOHTAKTHYIO 3a/1ady, TpeCTaBUB aedop-
Maluio MIMHBI KaK J1e()OPMAIMIO YIPYToro oc-
HOBAHMS C PAMAIBHO PACIIONOKEHHBIMHU TIPY-
kuHamu (puc. 10) [8].

VI | } NO

3anuIeM peakiio OCHOBaHNU, HallPaBIICH-
HYIO PaJMaIbHO K MOBEPXHOCTH, N, U €& HOp-
MaJbHYI0 K TOPH30HTAJIBHON NMOBEPXHOCTH
MPOEKIIHIO p:
1(9(x), ;) = k,u, (¢(x), y,), 2)
pAx, ) = ku,(9(x),y,) cos p(x). (

3nech u, — paianbHOE NEPEMENIEHHE OCHO-
BaHHs B TOUKE, 3aBUCAIIEE OT yria ¢(x); k — Ko-
3 ULHCHT paananTbHON KECTKOCTH IIUHBL.

3aMeTHM, 4TO MPU CUMMETPUYHOI o0nacTu
KOHTaKTa KacaTejbHas MPOEKIHUs PeaKluu (,
B K&KJIOH TOYKE CEYCHUS OTIMYHA OT HYJIA, Off-
HAKO MHTErpalibHOC 3HAYCHHE KacaTelbHOH
KOMITOHEHTBI PEaKIMU B KaKIOM CEUCHHH PABHO
HYITIO.

[Ipoekuun paguaibHBIX MEPEeMEIICHUN Ha
HOPMaJIbHOE HAIPABICHHE B [-OM CEYCHHHU 00-
JIACTH KOHTAKTa UMCIOT BH/I:

u,(x, ) = 1 ((x)coso(x). 3)

Takum oOpa3om, HOpMalbHas K TOPH30H-
TaNbHOW MOBEPXHOCTH KOMIIOHEHTA PEaKIHH
yIPYroro OCHOBaHUs (KOHTAKTHOE JABIICHHUE)
CBsI3aHA C BEPTHKAJIbHBIMH MEPEMEIICHUSIMU
BBIPKCHUEM:

p;(x,y) =ku(x y). “)

Jedopmarnyio moBepxHOCTH (IPOTHO) IIMHBI
npu x =0,y =0 obo3Hauum . YcI0BHE KOHTaK-
Ta MOBEPXHOCTEH B CCUCHUH TOTJa MIMEET BUJI:
2,(.7) +u(x.y) =, (5)

CrenoBarenbHO, IEPEMEIICHUS B i-OM ceue-
HHUH PaBHBI:

”z(an’,):\/WJrqrz—yiz+50,R,r’ (6)
ey, =Ay(i—1);Ay=y,_ /N,i=1..N. (7)

SN



Puc. 2. Cxema koHmakma koneca c koneéii: (a) — usomempuyeckasi npoekyus; (6) — eud ceepxy [ebINOHEHO agmopamu].

O0603HaunM JehopMaIHIO B i-OM CCUCHHHU
BBIPAKEHHEM:

8, =8, —r+r*—y?. ®)

Onpeaennm noTypuHy 00JaCTH KOHTaKTa
B CEYEHNH &, M TPAHUILy ¥ =V, B HalpaBJICHUH
ocu Oy, IpUHUMAas BO BHUMaHHE, YTO Ha Kpasx
00JacTi B3anMOJICHCTBYSI JaBJICHUE U YIIpYTHE
MepPEMEIIEHUS paBHBI HYJIIO!

u(a;,y)=0, u(0,yy)=0,
a,=R* (5, R)’,
Yy =2r8, — 8.

Jlst onipesienieHnst BEeNMYUHBI POTHOa ITHHBI
Ha POBHOH J0pOre Npu OTCYTCTBHU JOCTOBEP-
HBIX CBEJCHHUI O KOHCTPYKLHUH W CBOHCTBax
MaTepuaoB IMIHMH npumeM runoresy [10; 11]
0 TOM, 4YTO OobmIas 4acTe pabOTHI 0OXKaTus
IIMHBI PACXOAYETCSl Ha CXKaThe BO3yXa B HEH.
CornacHo gansbM [10; 11] Ha cxatue Bo3myxa
B ILIMHE pacxoayroTcs npumepHo 60 % momHOM
paboTs! Tpu AeOpMaIiK IHUHBI, TO €CTh:
0,6 W=W_, (10)
rae W —pabota, 3aTpadeHHas Ha 00)KaThe [INHEI;

W, —paboTa o cxkaTuro BO3/lyXa B IIHHE.

Paboty 1o cxxaTHio Bo3tyxa MOXKHO OIpe/ie-
muTh cornacHo [10], kak:
W, =cAV, (11)
3nech AV — MU3MeHeHHe BHYTPEHHEro 00béma
LIMHBI;

G — BHYTPEHHEE JaBJICHHE B IIINHE.

Benmunna AV nprOImkEHHO MOXKET onpene-
JATHCSI 00BEMOM IUTUIITHYECKOTO CErMEHTa ¢ Mo-
JyOCSIMH, OTIPE/ICIITIOIIMME 00J1aCTh KOHTAKTA:

(€))

FOO MY EBA A BE I

VIOO W]

(12)

AV :%naoyNSO :%nSSJZR(Zr—SO) .

Paboty HOpMabHON CHIIBI TTO e(hOpMUPO-
BAHMIO KOJIECa MOXKHO OIPE/ICNIUTh KakK:

3
W= Pds=Ps,. (13)
0

C ucnonb3oBanneM BbipakeHu# (10)—(13)
MOJTYYHM ypaBHEHHUE JUIs OTIPE/ICIICHUs TIPOrnoda
IIHHBI J

%RGSOJZR(Zr—SO) =0,6P

Pemerne ypaBHenus (14) nmeeT ciaeayromuii
BUJI:

(14)

8r?
3

.
173
83 +§(91< +/81K? —96r3K)

- L (15)
+l,6[—16r3 —3((91( ++/81K? —96r31()mj)—4r
rae koaddunment K paseH:
_ L44P?
" 2n%6?R (16)

KoadduimenT paauanbHON KECTKOCTH IIH-
HBI B MOJIEJIN YIIPYTOTO OCHOBAHHSI OTIPE/ICIISICT-
Csl OTHOLIIGHHEM BEPTUKAJIBHOW HArpy3KH U ITPO-

ru0a MHUHBIL:
P
k = o 17)

B3aumopaeiicTBue KoJ1eca ¢ 00KOBOM CTEHKOH
KOJIeH

Tenepb paccMOTPHM KOHTAKT KOJIEca ¢ KoJle-
€, MOJIEeIMPYEMON HAKJIIOHHON IJIOCKOCTBIO.
JlommycTum, 4To 001acTh KOHTAKTa pacIonoXkeHa
LIEJIMKOM Ha CKJIOHE KoJieH (puc. 2).

B3dVMOZICA! BN
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Puc. 3. CxeMa nepeceyeHusi Koreu 8 yeHmpansHoM cedeHuu npu y = 0 [ebINOSIHEHO agmopamul].

CxeMa KOHTaKTa Ha pHC. 2 M300pa)xeHa
B II00aNbHOM cucteMe koopauHat Oxyz, COBIIa-
JIAfoIIeH ¢ IEHTPOM Kojieca; ock Ox HarpaBiIeHa
BIOTH pedpa mpenstcTBus. OO03HAYNM YTOI
MEKy HAKJIOHHOW IUIOCKOCTBIO M TOPHU3OHTa-
JBIO 0, a YrOJl «HaOeraHwus» Koieca Ha pedpo
MIPETIATCTBHSA f.

B noxampHO# cucteme xoopauHat Oxyz
COMMKEeHNE IIEHTPa KoJieca ¢ HAKIIOHHOH MOBepX-
HOCTBIO — NPOTHO INMHBI — §, HANpPABJIEH MO
HOpPMaJH K 00JIaCTH KOHTaKTa (puc. 3), BHIITOI-
HSIOTCS COOTHOIMICHUS (5-9) ¢ TeM OTINYHEM,
YTO HOPMAJIbHAsI K TOBEPXHOCTH PEAKIHUS BbI-
YHCISIETCSI COITIACHO BBIPAKCHHUIO!
P,=-P/cosa. (18)

Boxosas cuia F' » JIEHCTBYIOLIAsl HA KOJIECO
IIpU Hae3/le Ha HAaKJIOHHYIO IUIOCKOCTBH (CM.
pHc. 2), onpeaenseTcs MpoeKInei HopMaTbHON
peaKknuy B IPOCTPAHCTBE:
F, = P sinacosp. (19)
Omnpenenenne 00KOBOI CHJIbI, AelcTBYIOIIEH
HA K0JIeco MPH NepecedeHnH KoJleH

PaccmoTpum 6e3ymapHbIil mepees KomecoM
HEKOTOPOH KOJIeH IPHU YCIOBUU €€ JOCTaTOUYHOU
npoTspKEHHOCTH. B KauecTBe mpodwuiis monepey-
HOTO CEYEHHsI KOJIen OyaeM HCIIOIb30BaTh Clie-
IYIOITYI0 (DYHKIUIO:

z(x)=§(1—005%j ,x € [0; L], (20)

rae A — nryOuHa KOJeH;
L — mmprHa NONepeyHoro CEYEeHUsI KOJICH.
Ha mpakrtuke, Kak mpaBuIO, 331al0TCs
rTyOWHA M yroJl HakjJIOHA KOJIEW K TOPH30H-
Tanu o. Tak kKak MpoQmIb KOJIeH UMEET KpH-

VI | } NO

BOJIMHEIHYIO (OpMY, TO TIOZ YTIOM o Oyaem
MOHHMATh €T0 MAaKCHMAaJlbHOE 3HAYEHHE O .
Hcxonsa u3 onpeneneHust NpOU3BOIHON Mpo-
¢bumns, nmeem:

A .

/Y
tgo = 7'(x) = =—sin—
go=7'(x) > S

@2y

MakcumaiabHOE 3HAUCHUE MPOU3BOIHON
IpoduIIsi BO3HUKAET B TOUKE X = L/2 1 paBHO 1.
Torna mmpuHa MONEpPEeYyHOro CEYCHHs KOJIeH
OyZIeT ONpeaeIsAThCS KaK:

L=nA/2tga,, sinpya® +b*

C yuéroM moBopoTa Kojeca Ha yroi 3 mpo-
TSDKEHHOCTH Koutew Oynet MeHsaThes. [Ipenedpe-
rasi I3BMEHEHHEM KPUBU3HBI MPOQUIIS KOJIEH,

MOJKHO 3arucarb, 4To:
nA

- 2tga, sinP (22)

Yopyruil OTKJIMK IIMHBI, BBICTYIAOLIEH
B Ka4€CTBE yNPYyroi cBsA3M, *KECTKOCTHIO k TIpO-
HCXOAUT B HOPMAJIbHOM HaIllpaBJICHUHU K ITOBEPX-
HOCTH KoJjieu. PaccMarpuBast MO/l b KOJIeOaHU i
LIEHTpa Kojieca ¢ ofiHOW Maccoi [12] mpu aei-
CTBUM BO3MyLIaomlel cuiibl — P u 6e3 yuéra
TpE€HUSA B KOHTAKTEC, YPAaBHCHUC ABUKCHUIA
LIEHTpa Kojeca M0 HOPMaJu K NMOBEPXHOCTH
KOJICH UMCCT BU/I:

msy =—k3,—P, . (23)

Cunty peakuuu €O CTOPOHBI AOPOTH Ha
9JIEMEHTAPHON HAKJIOHHON IUIOIIAagKE C YT-
JIOM 0, KOTOPBI{, B CBOIO O4€PE/Ib, 3aBHCHUT OT
KOOPIMHATHI X, MOXKHO 3amucaTh, Kak P, =
—P/cosa (x). C yu€tom TOTO, UTO X = VI, I1Ie
V — TOPU30HTAJIbHAsI CKOPOCTh LIEHTPA KoJeca,
3aIuIIeM:

EHKdA KOBOW A NIB3dNTM N SN



Puc. 4. 3asucumocmb OMHOWeEHUs1 MaKcuMasibHO20 3HaYyeHUs1 60Kkoeoll cusibl K HOpMaslbHOU Ha2py3Ke Ha Koseco [
om MaKcuMasibHO20 y2/1a Hak/loHa Npoghusisi Koseu K 20pu3oHmanu d_: (a) — npu A = 50 mm, v = 60 km/4, 1- B =10’;
2-B8=20;,3-B=30;(6)—npuB=10,v=60kmd,1-A=50mm;2-A=100mm; (8)—npuP =10,A=50mm,
1-v=60km/4; 2— v =90 km/4; 3 — v =120 kM/4 [8bINnosIHEHO asmopamu].

() = %(1— cosyvt) 24)

e y = (2tga, sinf)/A4.

BeIpa3uB KocuHycC yriia o 4epe3 npou3BOJ-
HyI0 QyHKIUH poduis KoJeH, paBHYIO tga,
1 UCTIOJIb3Ys TPUTOHOMETPUUCCKUC TOKACCTBA,
MOJIYYUM:

mby =—k38, + P\[1+0,5Ayvsinyvr | (25)

Pemenne ypasuenus (25) umeer Bun [13]:
8y (1) =mi} ! JL+(0,54yvsinyve)’ sin f(1—1)dt, (26)

31ech f =4k, /m —Kpyropas 4acToTa CBOOOJHBIX

KojeOaHuil KoJieca.

VIN] Al [ NO

WuTerpai B BRIpakeHNH (26) He BHIYUCIIACT-
Cs aHAIMTUYECKH, TOITOMY €0 3HaueHUs Oy1eM
OIpENEeIATh YACIEHHO. B nelicTBUTENIEHOCTH HAC
HHTEpeCyeT 3HaYCHNE MaKCUMalbHOW TUHAMU-
yeckol cunbl P, =—k 0, . Pacu€Tel moxasbl-
BAIOT, YTO MaKCUMYM HOpPMaJIbHOM fieopmarin
IIMHBI JocTUraetcs npu ¢t = m/f. C yuérom dop-
Myabl (19) MOXKHO MOAYYHUTH MaKCHMaJIbHOE
3HauYEHHE OTHOUICHHS OOKOBOM CHIIBI K BEpPTHU-
KaJIbHOM Harpyske [l IpU BbIe3/e Koyeca U3 KO-
neu:

F

/max

_o,m
P &f

n= sina.cosf . (27)
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PE3YNbTATbI U UX OBCYXAEHUE

Ha puc. 4 moxazaHsl TpauKN 3aBUCHMO-
CTel mapaMeTpa [l OT yIJIa HaKJI0OHa KOJEH 0,
M0JT KOTOPBIM TTOAPAa3yMEBAETCSI €r0 MaKCH-
MaJbHOE 3HA4YeHHE s Mpo(UIs KOoJlen
(20): a_. PacyEThl BBIMOIHEHBI JUIA CIEAYIO-
IMUX WCXOAHBIX NAaHHBIX, TUIMUYHBIX IS
JETKOBBIX aBTOMOOMIIEH: MaKCHMalbHBIH
HapyXHBIH nuameTp koneca (mwuHB) D =
520 mwm; BeIcoTa podwurst muHbl H = 100 MM
(cooTHOMIEHNE MEXIYy BBICOTOH Tpoduist
1 mpuHON mHHEL — 50 %); paanyc KpUBU3HBI
6eroBoii nopoxku r = 1,3 H.

Pesynbprarel pacu€ToB, npuBeAEHHBIE HA
puc. 4, TOKa3bIBAIOT, 9YTO U3MEHECHUS (PaKTO-
POB, TAKNX KaK CKOPOCTB IBMKECHHS aBTOMO-
OISt M yTOJI MOBOPOTA KOJIECa, MPAKTHIECKN
He BIMAIOT Ha mapameTp [ mpu o < 5. IIpn
TaKOM MaJIOM 3HAY€HWH yTJIa HAKIOHA IPO-
(ums KoIen MakcuManbHas OOKOBas CHIIA HE
mpeBoCcXoauT 25 % NpUIoKeHHOH HAarpy3Kn
Ha KOJIeco.

[Ipu 6onpmeM yTiIe HaKIIOHA KOJIeH 0OKO-
Bas CHJIa HAYMHACT CYNIECTBEHHO BO3PACTATh
C POCTOM yTJIa TIOBOPOTA KOJIECA U CKOPOCTH
JIBHKEHUST aBTOMOOMUIIST U MOXET MPEBBICUTD
MPHUIOKEHHYI0 Harpy3Ky. [ToaTromy npu 60b-
IIIOM yTJIe HaKJIOHA KOJIer (TIPETSTCTBHSI) YTOII
MIOBOPOTA KOJieca M CKOPOCTH aBTOMOOMIIS
JOJKHBI OBITh MUHUMAJIBHO JOIYCTHMBIMH,
YTO MOATBEPKIACTCS MPAKTUKOIN BOKICHUS.

['my6wHa KoJen, Mo JaHHBIM PUBEIEHHBIX
pacdéToB, OKa3bIBACT MEHBIIEE BIUSHHUE Ha
BEIIMYUHY [L C POCTOM 0, , 9TO MOXKET OBITH
CBS3aHO C JIONMYIIEHUSAMH, TPUHATHIMH B MO-
JIeJTM, B 9aCTHOCTH, TAKHMH KaK OJJHOTOYECY-
HBIM KOHTAKT, OAHOMEpHAs yNpyras MOJAEIb
IIMHBI, TPEHEOPEKEHNE TPEHUEM H OTKIMKOM
YHOpPYTOH CHCTEMBI aBTOMOOMIIS.

Crnemyer Takke OTMETUTB, YTO C POCTOM
TITyOWHBI KOJIEH pacCMOTpeHHas Oe3ymapHas
MOJEeNb JUHAMUYIECKOT0 B3aNMOACHCTBUS
MOJKET OBITH HEIPUMEHNMAa BCIIEJCTBUE BO3-
MOXXHOTO OTPBIBa KOJIECA OT NMOBEPXHOCTH
MPETSATCTBHAS.

3AKIHOYEHUE

[NocTpoeHnast aHaMTIYECKast MOZICITh B3aFMO-
JIeHCTBUS KOJIeca aBTOMOOMITS C IOPOYKHBIM TIOKPBI-
THEM TIPH TIPEOIOTICHUH JOPOXKHOM KOJIEH TI03BO-
JISIeT B TICPBOM NPUOIIKEHAH U B OTCYTCTBHE JIe-
TaJTbHBIX TJAaHHBIX O KOHCTPYKIINH IITHBI, TTapaMeT-
pax aBTOMOOWIIS OIICHUTH 3Ha9eHIE OOKOBO CHITBI,
BO3/ICHCTBYIOLIEN HAa KOJIECO B 3aBUCUMOCTH OT
OCHOBHBIX ITaPaMETPOB aBTOMOOMIIS 1 KoJier. Mo-
JIeJTh YIPYTOM IIIMHBI TAKXKE MOXKET OBITH BCTPOCHA
B OoJice CIOKHBIC TUHAMHUUCCKUE MOJICIIN aBTOMO-
OnItst T yaéra IBIDKEHHS 110 HEPOBHBIM JIOPOK-
HBIM TIOKPBITHSM.
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PenbcoBbIv NyTb ANA NErkoro
PenLCOBOro TpaHcnopTa

Anekcen XXENYOKEBUY Cepreit 3ASIPHbIN

AHHOTALIUA

PaccmompeHb! U npoaHanu3uposaHb! U38ECMHbIE KOHCMPYK-
YuU U mexHomoauu U320moeiieHus Pefibcogoeo nymu O néeko-
penbcosoeo (unu néekozo penbcosoeo) mpaHcnopma (/1PT)
U OUEHEHbI MeHOeHYUU 8 pa3sumuu 3mozo0 8uda mpaHcnopma,
a makxe eblseneHa HedooyeHka 0bUWEeCMBEHHO20 PerTbco8020
mpaHcnopma npu cywecmeyrowell «meHOeHYUU Ha uKeudayuro
mpamsaliHo20 dsLkeHus» 8 pside 20podog Poccuu, HecMomps Ha
npobremb| 20p00CK020 HA3EMHO20 NACCaXUPCKO20 mpaHcnopma,
C8513aHHb e C 02PaHUYEHHbIM PECYPCOM 20p0ACKO20 NPOCMPaHCMea.

PaccmompeHb! nepcnekmugbl pa3gumusi 20p00CK020 Ha3eM-
HO20 NaccaXupcKko20 mpaHcnopma, OMHOCAWEe20CS K Kame2opuu
JIPT, ¢ yuémom eHedpeHust HosbIX 8UO08 NOOBUKHO20 COCMa8a,
passumusi UHhpacmpyKmypal, CHUXEHUS CMOUMOCMU, CPOKO8
MOOEepHU3aUUU CyWEecmsyowux U cmpoumenscmea HogbIX ny-
med.

Llenb daHHol cmambu — npedcmasume 8apuaHm penbcogo-
20 nymu 9ns JIPT, ¢ paccMompeHuemM €20 KOHCMPYKMUBHbIX
U mexHomoauyeckux ocobeHHocmel, a makxe cpagHUMENbHOL
OUEHKOL €20 MeXHUKO-3KOHOMUYECKUX nokadamenel. B kayecmse
memoda uccredo8aHUs 8 Cmambe UCNOIb308aH aHanu3 cyuje-
cmeyrwe20 COCMOSIHUS, nepcnekmus u meHAeHyul pasumus
JIPT & Poccuu, 4mo no3gosuno npednoxume 8apuaHm peweHus
cywecmeyroweli npobieMb! 20p00CK020 NACCaXUPCKO20 MpaHC-
nopma. YccnedosaHusi ompaxanuck 8 COOMBemCmsywux na-

Anexcen Muxainosuu JKenyokesuu?,
Cepezeii Jleonudosuy 3aapuulir®

2 340 «KIIM—Cepesucy, Kanyea, Poccus.
2MI'TY um. H. 3. baymana, Kanyea, Poccus.
04 2 texnakon@yandex.ru.

meHmax, 8 paccMampusaeMbix 3asiekax Ha npednosiazaemble
u3obpemeHusi, a makxe 8 Onbime U320MOBEHUS HamypPHbIX
obpasyos.

PaccmompeHb! U npusedeHb! cpagHUMesbHbIe OUEHKU U3-
8ECMHBIX KOHCMPYKYUU WnambHo20 U becwnanbHo20 nymel, Ha
6bannacmHom u 6e36annacmHoM OCHO8aHUSIX, NPUMEHSIEMO20 Orsi
JIPT.

IMpednoxeHa cbopHasi, 0syxyposHesasi KoHCmpyKkyusi 6es-
6annacmHozo penbcosozo nymu 0nsa JIPT, cocmoswezo u3
c8aliH020 0CHOBAHUS, C YCMAaHOBMEHHBIMU Ha HEM NEXHE8bIMU
6710kamu, COEOUHEHHBIMU NONEPEYHBIMU C8A3SMU. M3MOKeEHb!
KOHCMPYKMUBHbIE U MEXHOM02UYECKUE 0COBEHHOCMU U NOKa3aHb!
npeumywecmea no CyuwiecmeeHHsIM nokazamersiv npednazaemol
KOHCMPYKUUU 8 CPaBHEHUU C U3BECMHBIMU KOHCMPYKUUSMU
penbcogozo nymu 0ns JIPT.

[MokasaHo, Ymo npednazaemasi KOHCMPYKUUS Nymu No3eo-
n15em ¢hopmuposams camMmodoCmamoyHyk, CaMoopeaHU3YILYH0-
Cs 102UCMUYECKYI0 CUCMEMY U ONepamugHO 0peaHU308bI8amb
nepMaHeHmHoe CMpouMebCMe0; NacCaxuponomoKu; 2py3ono-
moku. [pu 3mMom KOHUENYUs «om UHghpacmpykmypb! Kk 06bekmy»,
3aMeHsIemes Ha KOHUEeNUU «om obbekma K UHghpacmpykmype»,
ymo nosgosisiem pa3gumuko obbekma onepexams pazgumue
mpaHcnopmHoU UHGpacmpyKkmypbl Kak 3ampamol, ¢ omoarnéH-
HOU OKynaeMocmeto, CUCMeMb.

Knroyesble cnoga: néakopenbcosbili mpaHcnopm, nézkull penbcosbIli mpaHcnopm, mpamealiHbie UHUU, CKopocmHol mpameal,
becwnanbHoe ocHogaHue, be3bannacmHoe 0CHoBaHUe, CaMoop2aHU3yWasics loeucmuyeckas cucmema.

[na uumuposatus: Xernydkesuy A. M., 3aspHsiti C. J1. Penbcogbiti nyme Ons 1é2ko2o peribcogoeo mpaHenopma // Mup mparcnopma.
2022. T. 20. Ne 5 (102). C. 13-22. DOI: https://doi.org/10.30932/1992-3252-2022-20-5-2.

MonHb I mekecm cmambUu Ha aH2nulickoM si3bIke ny6nukyemcsi 8o 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

B mactosimee Bpems chopMupoBanach
HEKOTOpasi HEOIPEIeIEHHOCTh B OIICHKE ITep-
CIIEKTUBBI PA3BUTUH JETKOTO PEIbCOBOTO
(mérxopennscoBoro) tpancunopra. C ogHOI
CTOPOHBI 0003HAYCHBI TPOOIEMBI TOPOJICKOTO
HA3eMHOTO TacCaKUPCKOTO TPAHCIIOPTa, CBsI-
3aHHBIE C OTPAaHUYCHHBIM PECYPCOM TOPOIICKO-
TO MPOCTPAHCTBA, & C APYTOH CTOPOHBI MPH-
CYTCTBYET HEJOOIEHKA POJIH OOIIECTBEHHOTO
PEIIbCOBOTO TPAHCIOPTAa MPH PELICHUH 3TOU
MpOOJIEMBI, HAPSIAY C «TCHACHIUSAMHU Ha JH-
KBUIAIMIO TPaMBaHOTO ABIKEHU [1, c. 6]
B psiie roponoB Poccun.

Henoonenka o0IIeCTBEHHOTO PEIbCOBOTO
TPAHCHOPTA CTAHOBUTCS BCE 3aMETHEE IO MEpe
pocTa YHCICHHOCTH TapKa MHINBUIAYAJTbHBIX
ABTOMOOWJIEH, YTO MPHUBOANUT K YBEIHMYECHUIO
mpo0OoK Ha fmoporax u pe3komy (1o 7—10 xm/q)
CHIDKCHHIO CKOPOCTH TPAHCIOPTHOTO MOTOKA.

K nérxomy penscoBomy Tparcmopty (LRT —
Light Rail Transit) mpuHATO OTHOCHUTH TpPaIH-
LIMOHHBIM U CKOPOCTHOM TpamBau. X nBumxe-
HHE OCYIIECTBISIETCS KaK B 00IEM TPAaHCTIOPT-
HOM ITOTOKE Ha TOPOJICKHX yIHIAX, TaK U B aB-
TOHOMHOH cucTteMe, Ha 000COOIEHHBIX
ydJacTKax MyTH, KOTOpBIE, B CITydae nepeceuéH-
HOM MJIM XOJIMUCTOU MECTHOCTH, MOT'YT BBIIIOJI-
HATBCSA Ha dcTakanax [2]. «MexayHapOomHbIi
COI03 OOIIECTBEHHOTO TPAHCIIOPTA MOHUMAET
noa LRT snextpuueckuil pesibCOBBIN TpaHC-
MOPT, KOTOPBIA pa3BUBAETCS OT TPaMBasi A0
CKOPOCTHOI TPaHCIIOPTHOH CUCTEMEI, paboTaro-
e Ha 9aCTHIHO 000COOICHHBIX MyTIX (T.C.
0b6oco0eHne Ha BCEM MPOTHKSHIH MapuIpyTa
He Tpebyercs)» [1, c. 14; 3]. IIpu 3TOM, «K CKO-
POCTHBIM TPaMBaWHBIM JIMHUSIM OTHOCSTCS
Y4aCTKH TPAMBAMHBIX JINHUHM MPOTSHKEHHOCTHIO
HE MeHee 2 KM, Ha KOTOPBIX JJOCTUTAIOTCS pac-
4€THBIE CKOPOCTH B Yachl MUK 110 21 kM/4 11 60-
neex» [1, ¢. 14]. Cormacuo CII, maBHOI oco-
6ernoctrio JIPT sBisieTcs orpaHUYCHHAs JI0-
MyCTUMasi Harpy3Ka Ha 0Ch, a TAKXKE TO, UTO JUIs
OpTaHH3aINH ero 0e301MacHOTO QYHKIIHOHUPO-
BaHMsI HE TPeOyeTCsl MOTHOCTHIO0 aBTOHOMHOTO
MIPOCTPAHCTBA. DTO MPEIONPEALIISET HEPCIEK-
tuBHOCTh JIPT, uTo moarBep;kaaercst BOIIO-
IIMOHUPOBAHNEM TAKOTO BU/A ABMKCHHUS B Iie-

! CII 84.13330.2016. CBox mpasui1. TpamBaifHble MyTH.
AxrtyanusupoBannas penakuus CHull 111-39-76. [lata
BBegeHus 2017-06-17. ®denepanbHoe areHTCTBO 1O TEX-
HUYECKOMY PEryIupoBaHUi0. — 36 c. [DIeKTpOHHBIH pe-
cype]: https://docs.cntd.ru/document/456054203. Jloctymn
16.08.2022.
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JI0M psizie cTpaH. mes mensbryto B 1,5-2 pasza
10 CPAaBHEHUIO C METPOIIOIUTEHOM JOIYCTH-
MYI0 Harpysky Ha ocs, JIPT umeer meHblyto
CTOUMOCTb CTPOUTENBCTBA | KM MyTH.

OpHako Jake Takue 3aTparhl JUIsl TOPOIOB
Cc HaceyleHueM 10 1,5-2 MIIH U ero HH3KOU
IIJIOTHOCTBIO SIBISIIOTCS. 3HAUUTEIIbHBIMU, YTO
nenaet Bonpoc pazsutus JIPT B Takux roponax
JIMCKYCCHOHHBIM U TPEOYIOIINM BCECTOPOHHE-
ro o0ocHoBaHMsI. B kauecTBe alnbTepHaTHBHOTO
peuieHust Uik HeOOIbIINX TOPOJIOB CIENyeT
paccMoTpeTh cTpouTenseTBo auHun JIPT npo-
TSKEHHOCTBIO JIUIIb HECKOJIBKO KWJIOMETPOB 110
OTPaHUYCHHOMY YHMCILy KOPUIOPOB, IIPH I1acca-
JKUPOMOTOKE HE MeHee 1,5 ThIC. maccaxupoB
B yac [2].

I]env naHHOM cTAaThU: HA OCHOBAHUMU IIPOBE-
JNEHHBIX UCCIEA0BAHUM NPEJCTaBUTh BAPUAHT
peabscosoro nytu st JIPT ¢ paccmorpenuem
€r0 KOHCTPYKTUBHBIX U TEXHOJIOTHUECKUX OCO-
OCHHOCTEH W CPAaBHUTEJIBHON OIICHKOW €ro
TEXHUKO-2KOHOMUUYECKUX IIOKa3aTeslel; Ha
OCHOBAHUU IIPEUIaraéMoro BapuaHTa pesibCco-
Boro nytu Juis JIPT, npencrasineHHoro B coot-
BETCTBYIOILUX [IATEHTAX U 3asBKAaX Ha IIPEAIIO-
JlaraemMble N300peTeH s, a TAK)Ke B OIBITE U3-
TOTOBJIEHUS HATYpPHBIX 00Pa3IIOB MpeaIaraeMo-
ro JIPT, paccMOTpeTh BO3MOKHYIO KOHIIEILIMIO
€ro pasBHUTHs, 00ECIEYNBAIOIIYIO pelIeHUe
CYILLECTBYIOIIUX U NOTCHIMAIBHO BO3MOKHBIX
npo0seM ropojCKOro MaccaXMpCKoro M Ipo-
MBIIIJIEHHOI'O TPAHCIIOPTA.

B kadecTBe mMemooda rccnenoBaHus UCTIONb-
30BaH aHaJIM3 CyLECTBYOIIEro coctossuus JIPT
B Poccun, KOTOpBIN I103BOJIUI BBISIBUTH IIE€P-
CHEKTUBBI U TEHJCHIIMM Pa3BUTHUS 3TOTO BUIA
TPaAHCIOPTa, C YIETOM Pa3HOOOpa3usl yCIOBUI
pa3BUTHsI TPAHCIIOPTHBIX WHPPACTPYKTYP ro-
ponoB.

PE3YNbTATbI
IIpo6semsl u nepcnekTuBbl pazsutus JIPT
K npeunmymecTBaM CKOPOCTHOTO TpaMBas
«HAJ IpYTUMH BUJAMH FOPOACKOTO Ha3€MHOTO
MacCakUPCKOTO TPAHCIIOPTA OTHOCATCS B HACT-
HOCTH: MOBBIIIIEHNE CKOPOCTH JBMKEHUSI U CHU-
JKEHHE CPEJHEro BPEeMEeHH TPAHCIOPTHOH H0-
CTYITHOCTH B TOPOJICKUX aIJIOMEPALIUAX; IKOJIO-
THYHOCTh; BMECTUMOCTh €MHHIIBI TPAHCTIOPT-
HOTO CPEeJICTBA; HU3KHE 3aTpaThl Ha IEPEBO3KY
onHoro naccaxupa (Ha 40 % Huxe, YeM B aB-
T00YyCe); MONrOBEYHOCTh (KU3HEHHBIN ITUKI —
1o 35 net)» [1, c. 5]. BecbMa BayKHBIM IIpeUMYy-
mectBoM JIPT sBisiercst makcuManbHO 3 dek-



THUBHOE HCIIOJIb30BaHUE OTPAaHUUYEHHOTO pecyp-
ca ropoJICKOTo mpocTpaHcTsa [1; 6].

OpHako HECMOTP4 Ha «npenmymiectsa JIPT
HaJl UHBIMH BHJIaMH T'OPOJICKOI0 Ha3eMHOTO
Macca)kKUPCKOro TpaHCIopTa, ceroans B Poccuu
YMEHBIIIAETCS KOINYECTBO TPAMBalfHBIX rOPO-
JIOB U TIpeo0i1aiaeT TeHACHIIMS Ha JINKBUIAIHIO
TpaMBaliHOro aBuxxeHusd. Ilo naHHbBIM 3a
2018 rox TpaMmBaiiHOE ABM)KEHUE HMENOCH B 61
ropoae Poccumn, npu 3Tom, TpamBaitHOE IBHXKE-
Hue OblI0 mpuoctanosieHo: B 2007 rogy —
B Actpaxanu; B 2008-M — B IBaHOBO; B 2009-M —
B Boponexe; B 2010-m — B Pa3anu; B 2013-m —
B Horuncke (MockoBckast 06nacts); B 2015 ro-
ny — B [I3epxkuncke (Huxeropopackas 001acth);
B 2018-M — B TBepu u Komcomonbcke-Ha-AMype
(Xabaposckuii kpaii)» [1, c. 6].

HecMmoTps Ha OTMEYEHHYIO HETaTUBHYIO
TEHJCHLUIO K Aerpajaluy TpaMBalHOU CHC-
TEMBI BIUIOTH 10 €€ MOJHOTO 3aKPBITUS, OTMe-
Yal0TCsA U 3JIEMEHTHl MO3UTUBHOTO TPEHJA,
KOTOPBIE MPOSIBIISIOTCS B pa3padOTKe MPOEKTOB
CO37aHHUSI HOBBIX CHCTEM DPEIbCOBOTO TpaHC-
nopTa (B 4aCTHOCTH C UCHOJIb30BaHUEM UMEIO-
HIelcst ”HPPACTPYKTYPBI), B TOM YHCJIIE TIPOCK-
TOB, HAaNpaBJICHHBIX Ha MOAECPHHU3AIUIO U pa3-
BUTHE PEICOBOTO TPAHCIIOPTA B Psijie TOPOJIOB
Poccuiickoit denepanun: Kanununrpazge, Ca-
mape, Braausocroke, Cankrt-IletepOypre [4].
Wnér pabora HaJi IPOEKTOM JIMHUU CKOPOCTHO-
rO TpaMmBasi, KOTOpas CBSKET BOCTOK CTOJHIIBI
¢ moaMockoBHOM banamuxoit [5].

Kpome Toro, B pamkax Hay4yHO-uccle-
JI0BaTesIbckoi paboTsl «PazpaboTka TpaHCHopT-
HO# cTparerun HoBocubupckoit obractu 10
2030 ronay, «penbCoBBI TOPOJCKOI TpaHCTIOPT
BBIJICJIEH OTAEIBHBIM I0/IPa3/ieioM, M0oJ00HO
otnensHOMY noanyHKTy B TC PO»2, rie mpen-
YCMaTpPHUBAETCSA «Pa3BUTHE FOPOJICKOTO PEIIBCO-
BOTO TPaHCIOPTa B SAPE 0Oujecmeennozo
naccaxcupckozo Tpancnopra Hosocubupckoii
armomepanum» ®. B wactHoctu, «Crparerueit
pa3BUTHUSA TpaMBasi IpeyCcMaTpUBAETCA: pa3pa-
6oTka OTpaciaeBoil CXeMbl KOMIIJIEKCHOTO pa3-
BUTHUS CKOPOCTHOI'O U OOBIYHOTO TpaMBas

2 TpancnoprHast crparerust P® 1o 2030 ropa ¢ nporso-
30M Ha nepuog no 2035 roxa. PacnopsixkeHue mnpaBu-
tesbeTBa PO Ne 3363-3 ot 27.11.2021 1. [DneKTpOHHbIH
pecypc]: http://publication.pravo.gov.ru/Document/
View/0001202112030006. JToctyn 16.08.2022.

8 HayuHo-uccnenoBareinbckas pabora «PaspaboTka
TpaHCHOPTHOU cTparternu HoBocuOupckoit obmactu 10
2030 roga. C. 42-43. [DnekrponHblit pecypc]: http://vseon.
com/analitika/programmy/transportnaya-strategiya-nso-
do-2030-goda. JToctyn 16.08.2022.
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C BBIJIEJICHUEM STAIlOB CTPOUTENHCTBA U TEXHU-
KO-DKOHOMHUYECKHUM 00OCHOBaHUEM; PEKOH-
CTPYKULHUS CYLIECTBYIOLIEH TpaMBalHOM CeTH
¢ 060CO0TEHIEM YYIACTKOB My TH» .

Bo3MoOXHOMY CABUTY B paclnpeneleHUuu
00IIMX MAaCcCaKUPOMOTOKOB MEX]Yy Pa3HBIMHU
BUJIaMU TPAHCIIOPTA B I10JIb3Y PEJIBCOBOIO MO-
I'YT CIIOCOOCTBOBATH €ro OOJIbLIAs MPOBO3HAsS
CHOCOOHOCTD IPH BHICOKOM ypOBHE KoM opTa,
a TaKXKe SKOJIOTUYHOCTh U ICTETUYHOCTb.

Kpome Toro, mepcnekTUBHOH sBIsETCA
MIPUMEHEHNE KOHLIEIIIIUH, TTOJIyYHBILIEH Ha3Ba-
HUE «TpaMBai-1oe3y, MpeaycMaTpuBaroneit
COEJMHEHUE CETU T'OPOJACKOTO PEIbCOBOIO
TPAHCIOPTa C CEThIO MPUTOPOIHBIX JKETIE3HBIX
nopor. IIpu 3ToM HcTob30BaHNE IByXCUCTEM-
HBIX BArOHOB 00ECIIEUMBAET UX 0OpalleHNe KaK
Ha JINHUSIX TPaMBasi, TaKk ¥ Ha AJIeKTpuduupo-
BaHHBIX JIMHUAX MPUTOPOIHBIX KEJIE3HBIX J0-
por. Tak, MOABHUXKHON COCTaB TpamBasi, BbIXO/s
13 OJHOTO ropoja, CleQyeT 110 IPUTOPOAHOU
JKEJIE3HOOPO’KHOMU JIMHUY JI0 IPYIOro, a B IIpe-
JieJiaX TOpOJICKON 4epThl 00pariaeTcs Mo JIMHU-
stM TpamBasi [ 1; 6].

B 3HauuTeNbHOM CTENIEHU HEraTUBHBIE TEH-
JICHIIUH, CBsI3aHHbIE ¢ (QyHKIMOHHPOBAHHEM
TpaMBallHOW OTpaciiv, 00yCIIOBJIEHbI IpooIie-
MoH e€ Heno(pUHAHCHUPOBAHUS, «PEIUICHUIO
KOTOPOH MOYET CHOCOOCTBOBATh pean3anus
npoekToB 1o pa3sututo LRT cereit ¢ npusie-
YeHHEM BHEOIO/PKETHBIX HCTOYHUKOB Ha YCIIO-
BHAX FOCYIapCTBEHHO-UYAaCTHOTO MApTHEPCTBA»
[1,c.3].

H3BecTHBIC KOHCTPYKIMH M T€XHOJIOTHH
crpoureabcTBa nyTu gias JIPT

Cornacuo CIT* 0CHOBHBIE YaCTH KOHCTPYK-
LIMU TPaMBaHOTO IyTH, BOCIHPUHUMAIOIINE
Harpy3Ky OT KOJIEC TPAMBalHOI'O BaroHa U Iie-
penaroniye uX Ha 3eMIJISTHOE MOJIOTHO, BKJIIO-
4aroT B ce0sl: peJIbChl, MOPEIHCOBOE OCHOBA-
Hue (IIMajibl UM CIUIOUIHOE JKeJIe300eTOHHOe
OCHOBaHHUE, MPEeJAHA3HAYEHHOE ISl BOCIPHUS-
THsI HATPY30K OT PEIbCOB M MepeJadyd UX Ha
0aJIaCTHBIM CIIOW WJIM 3eMJISIHOC IMOJIOTHO).
IIpu 5TOM U3BECTHBIE KOHCTPYKLIUU TPaMBaii-
HOTO ITyTH MOKHO MOJPa3/IeIUTh Ha JIBE OOJIb-
1Iie rpynnsl: I — Ha MIManbHBIX OCHOBAHUSX;
Il — Ha GecmmanbHBIX OCHOBaHUAX. [IlyTH Ha
OecIInanbHBIX OCHOBAHHSIX MOYKHO ITO/Ipa3ie-
JTUTh Ha JBe noarpymnmsl: 11, a — Ha Oainacre;
II, 6 — 6e3 Gamnacra. K ux KOHCTPYKIIHHU
MPEIBSABISIIOTCS BCE Te ke TpeOOBaHMS, YTO
U K JKeJEe3HOJOPOKHOMY IIOJIOTHY, a TaKxke
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TpeOOBaHUs, HAKIIAIbIBAEMbIC U3-32 JIBUIKCHHS
[0 TpaMBailHBIM ITyTSAM HEPEJIbCOBOIO TPaHC-
nopra.

PenbcoBblid yTh CO MITNTAJIBHBIM OCHOBAHU-
€M, BBIIIOJHEHHBIM B BUJIC IyTE€BOU PEILIETKH,
nMeeT Hauboublllee pacnpocTpaHeHue. DTo
U IpeaomnpesenaseT OAHO U3 OCHOBHBIX €ro
9KCIUTYyaTallUOHHBIX MPEUMYIIECTB, TaK Kak
JUTS €r0 CTPOUTEIBCTBA U PEMOHTA, HallpUMep,
B nmyTteBoM xo3gaiictBe OAO «Poccuiickue sxe-
JIe3HBIE JOPOTH», UCIIONB3YIOTCSA Pa3IUYHbIC
ITyTEeBbIE MAIITMHBI HA KEJIE3HOAOPOKHOM X0y
[7]. ITpu 3TOM Hapsay C HUMHU IPU CTPOUTEIb-
cree JIPT-yTu B ropoaCKuX yCJIOBUSX LieJie-
CO000pPa3HO HCIOJIB30BATH IYTEBbIC MAIllWHBI
Ha KOMOMHUPOBaHHOM, KOJIECHOM M YKEJIEe3HO-
JIOPOXKHOM XOJly, 00ECIIeYMBAIOIIUM HE00X0-
JIUMO€ KauecTBO BhINIpaBku mytH [8; 9]. Jpy-
TUMH TOCTOMHCTBAMHU «KOHCTPYKIIMH ITyTH CO
IIMaJbHBIM OCHOBAaHMEM SIBISIOTCS: HU3KHE
KanuTajJdbHBIE 3aTPaThl; MPOCTOTAa PEMOHTA
U OOHOBJICHHUS, OCTATOYHO OOJBIION CPOK
cayx0s» [10, c. 18].

«OnHako, HApsy ¢ JOCTOMHCTBAMHU, OCHO-
BaHHE U3 eO0EHOYHOr0 OaiacTa UMEET U Cy-
IIECTBEHHBIH HepocTaToK. Tak... Hamuuue
MyCTOT, paclpenen&HHbIX MEX]y ero 4acTH-
namu pasmepom ot 20 10 60 MM, pu AUHAMHU-
YECKOM C)KaTHM Oajutacrta, 1oj BO3aeHcTBHEM
MTOJIBUYKHOTO COCTaBa, MPUBOJUT K €ro OCajKe,
a CMEIIeHHE U HCTUPAHUE YaCcTULl LIeOHs pH-
BOJST K €ro paspyueHuo. ONTUMU3UPOBATh
BEpPXHEE CTPOCHHE IyTH Ha 0aJsIacTe MOXKHO
3a C4€T yBEJIMYCHUS MJIOIA U COIPUKOCHOBE-
HUS KeJIe300€ TOHHBIX Mimal ¢ 6amactomy [ 10,
c. 18, 21].

«CHmkeHue aBieHus Ha 0amiacT MOXeT
OBITH JOCTUTHYTO IPH OTKA3€ OT MMOIEPEYHbIX
IMai ¢ 3aMEHON UX MPOJOJIbHBIMHU JEKHIMH,
OoubIriast U3rubHas )KECTKOCTh KOTOPBIX 00ec-
neunBaet 0oJjiee paBHOMEPHOE pacipeeieHne
Harpy3ok Ha Oamtact» [10, c. 22]. «IIpocras
KOHCTPYKIHS JIe)KHEH o0ecrieunBaeT ux JIEr-
KM MOHTa)X U MO3BOJISIET Pa3MECTUTh ra30H
BHYTPH KeJIEe3HOI0POKHON KOJIeH, 4yTo Oaro-
TBOPHO CKa3bIBaeTcs Ha akomorum» [10, c. 22].
«/3BecTeH ONBIT NPUMEHEHUS JIEKHEU JUIS
TpamBalinbix nyTteid B Ilonbswe, a B Poccun
HMMEETCSl ONBIT MPUMEHEHUs JeXKHEH, B TOM
9HCle B TOHHENIAX MOCKOBCKOTO METPOMOIH-
TEHa, I/I€ JISKHH 3aMOHOJINYMBAIOTCS B OETOH,
4TO He TPeOyeT MONEePEeUHbIX AIEMEHTOB s
coxpaHeHus mMupuHs! konen» [10, c. 22]. Us3-
BECTHbl MOHOJIUTHBIE KOHCTPYKI[UM IIIa-
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JIeXHeH, a Takxke pazpaboTaHHash aBTOpaMH
KOHCTPYKIIHS JIEKHEBOT'O ITyTH, COCTOSIIAs U3
JIS)KHEBBIX OJIOKOB C yCTAaHOBJICHHBIMH B HUX
PEJIbCOBBIMH CKPEIUICHUSIMHU, COCTUHEHHBIMU
HOTIEPEUHBIMHU CBSI3SIMHU, BBITTOJTHEHHBIMHU B BH-
ne coopHoi kouctpykuuu [12]. Ilpu sTom
bopmupyeTcst cCOOpPHBIN, 3aMKHYTHIH, €TUHBII
paMHBIH JIEMEHT JIS)KHEBOTO MYTH, MPO(UIIb-
HO-COMPSIKEHHBIN C JIGKHEBBIMU OJIOKAMH,
obecrieunBaomnii GOpPMUPOBAHUE MPSMBIX,
MEPEXOJIHBIX ¥ KPYTOBBIX YYaCTKOB JIKHEBO-
ro pelbCOBOTO IIYTH C BO3MOXXHOCTBIO €0
BBINPABKH B NMpoduiie U IIaHe, a TAKKE BO3-
MOYXHOCTb UX IOAJIEMEHTHOI'O JIEMOHTaXa.

OjHaKo CyIIEeCTBEHHBIM (DaKTOpOM, Mpe-
ISTCTBYIOIIUM HIMPOKOMY BHEPEHUIO JIeIKHE-
BOTO IIyTH Ha Oajuracre, sIBJISIETCS MpPaKTHYe-
CKO€ OTCYTCTBHUE B ITyTEBOM XO0351CTBE MyTe-
BBIX MalIMH, CIIOCOOHBIX 00ecednTh Heo0Xo-
JUMBIH YPOBEHb MEXaHU3aLMK BBINOJIHEHUS
paboT MpHU €ro CTPOUTEILCTBE U PEMOHTE.

AnpTEepHAaTUBOW NyTH Ha Oajuiacte mpu
peanu3anyy KPyImHbIX TPAHCIIOPTHBIX 00bEK-
TOB B uepTe ropoja sijisieTcst 6e3daiacTHas
KOHCTpYKIus myTH [13], Kk mpenmyIiecTsam
KOTOPOIt OTHOCSTCS: CTaOMIIBHOCTh F€OMETPHU
IIyTH; HU3Kasi CTOUMOCTb €r0 TEKYIETO COep-
xanust. [Ipu 9ToM, «BBICOKHE NIEpBOHAYAJIbHBIC
UHBECTHUIIUU HA CTPOMTEIILCTBO OKYMAIOTCS
Onarozapsi CHM)KEHUIO CTOMMOCTH TEKYIIEeTro
coznepxkanusi. Kpome Toro, BakHa ofHa M3
TPaJUIMOHHBIX cep npuMeHeHus 6e3da-
JIACTHOTO MYTH — NyTh Ha 3cTakanae» [13,
c. 133], uto ocobeHHO BOCTPEeOOBAHO HA CIIOXK-
HBIX pejbe(dax MECTHOCTSIX.

«M3BecTHA KOHCTPYKIIMS ITyTH, COCTOSIIAs
U3 OecinaibHOro 6€30a1acTHOrO OCHOBAHMS
NFF (Neue Feste Fahrbahn) xomnanuu
Gleistechnik GmbH konuepna ThyssenKrupp»
[10, c. 47] u BepXHETO CTPOCHHUS MyTH, COCTOSI-
LIEro U3 JIByX JIS)KHEH, COEJUHEHHBIX KECTKU-
MU IOTIepeunHaMH, 00pa3yoIUMHU OTIOPHYIO
PEbCOBYIO PELIETKY.

«K becmmnanbHbIM OCHOBaHHUSIM OTHOCSTCS
KOHCTPYKIIUY BUOPO3AIUTHOTO IyTH, COCTOSI-
M€ M3 NPUKPEIUVIEHHBIX K MOJOLIBE Pelibca
JKeIe300€ TOHHBIX JICKHEH, KA bl U3 KOTO-
PBIX pa3MelléH B KOPHITOOOPa3HOM PE3MHOBOM
yexJje, 3aMOHOJIMYCHHOM B MyTEBOM OETOH.
Taxast KOHCTPYKIIMS 00€CIIeUnBaET: CHIKEHHE
YpOBHSI BUOpalil U NIymMa; CHH)KEHHE MaTe-
pPUaTOEMKOCTH JIeTajel peabCcoOBOI0 CKperLie-
HUSI; TOBBIIICHUE TPOU3BOIUTEIILHOCTH TPy/ia
IpU U3rOTOBJICHHH JIeTallell MOAPEIbCOBOTO



Puc. 1. ®poHmanbHbiii 6ud npednazaemoeo JIPT-nymu: 1 - MoHonumHas cealiHasi onopa, 2 - 1exHesbIl nymb c60pHO-PaMHOU KOHCMPYKYUU,
13 - napHble anacmuy4Hble ONOPHbIE 31eMeHMbI [8bINOIHEHO agmopamu].

OCHOBaHHsI, a TAKXKE MPU TEKyLIeM COAepxkKa-
HUU ¥ PEMOHTaX MyTH C 3aMEHOH MOJIPebCo-
BOTO OCHOBaHM [ 11, c. 52]. DTa KOHCTPYKITHA
MyTH MOXET UCIIOIb30BATHCS TAKIKE HA MY TIX
npoMbIuieHHoro tpancmopra [13; 14, CIT*].

IIpeanaraemast KOHCTPYKIUSA
U TexHoJiorusi crpourtesbcrea JPT-nyru
IIpennaraemas Huxe koHcTpykuus JIPT-
My TH, ABJIAIOMIasICs GaKTHUISCKOH peann3au-
el panuoHaNbHOU cephl MpUMeHEeHHsT 0e3-
GanmacTHOTO IMyTH — Iy TH Ha 3cTakaze [1, 10,
13, CII'], cocTOUT M3 JIeKHEBBIX OJIOKOB
C YCTaHOBJICHHBIMHU B HUX PEIHCOBBIMH CKPEI-
JCHUSAMH, COCAUHEHHBIMH MOTEPEUYHBIMHU
CBSI3SIMH, BBHITIOJHCHHBIMH B BHJIE€ COOPHOM,
JIByXypOBHEBOW KOHCTpYKIHH (puc. 1, 2, 3).
Ha puc. 1, 2 npencraBieH GpoHTAIbHBIN
BUJI U BUJ cBepxy npemnaraemoro JIPT-myrn,
COCTOSIIET0 U3 MOHOJUTHOM CBaWHOW OIO-
peI 1, 51eMeHTOM KOTOPOH ABISIETCS MOMeped-
Hasi Oanka 3, U yCTaHOBJIGHHOTO Ha HUX JIEXK-
HEBOTO ITyTH cOOPHO-paMHON KOHCTPYKITUH 2.
K smementam cOopHO-paMHON KOHCTPYK-
MU JICKHEBOTO IMYTH 2 OTHOCATCS: OTOpHAas
6anka 4 monepevHoi CBsI3U BEPXHETO YPOBHS;

#CI137.13330.2012. Copx paBwt. [IpOMBIIIUICHHBII TPaHC-
nopt. Industrial transport. AKTyanu3upoBaHHAs PEAAKIHS
CHull12.05.07-91. ara Beaenust 2013-01-01. [Dnext-
poHHBIii pecypce]: https://hseblog.ru/kb/document/2996/
files/11810/CI1%2037.13330.2012%20IIpombImaeH-
Hb111%20Tpancnopt.%20AxTyanu3upoBannas%20penax-
uun%20CHuI1%202.05.07-91%20%28c%20M3meHeHus -
mu... Tekct.pdf. loctyn 16.08.2022.
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9JaCTHYHBIE 3IIeMeHTHl 5, cormacHo 'OCT?,
BBINOJHEHBl CO CKOUIEHHOW MOJ ONpeneEH-
HBIM YTJIOM IOBEPXHOCTBIO, COMPATAEMON
C HAKJIOHHO¥ OOKOBO#1 TOBEPXHOCTHIO Oalku 3;
JeKHEBbIe OJIOKH 6; pacropHas Oanka 7; BUH-
TOBas CTSIKKA 8.

Ha puc. 3 npencraBieHo HONepedHoe ceue-
uue A-A npemnaraemoro JIPT-mmyTH, Ha KoTOpOM
MMOKa3aHbl DJIEMEHTHl MOHOJIUTHOW CBalHOMN
omops! 1 1 cOOpHO-PaMHON KOHCTPYKITHH JIEK-
HeBoro mytH 2. K smeMeHTaM MOHONHTHOM
cBaifHO# omopbI 1 oTHOCATCS: CBaifHBIE OTIOPHI
9 u3BecTHON BHHTOBOW, OYpOHAOUBHOW WK
OypOMHBEKITMOHHON KOHCTPYKITUH;, (PUKCHPYIO-
ye MoHTaXkHbIe Ostoku 10, pacnosnokeHHbIe 1o
Ookam rornepedHoi 6anku 3, chopMUPOBAHHBIE
BHYTpH oTBepcTuii 11 mpu momomnty HUKHEH
MeTaiugeckoit onanyoku /2. [Ipu 3ToM BHYTPH
oTBepcTuil 11, MMEIomuX MPEeATOYTUTEIHHO
KOHMYECKYI0 (hOpMY, BBIBOJSTCS OKOHUYAHUS
apMarypsbl rorepedHoi oanku 3.

K anmemenTam cO0pHO-paMHOM KOHCTPYKITHH
JISKHEBOTO ITyTH 2 OTHOCSATCS: OMTOpHAst Oaika 4;
9JIACTUYHBIE 3JIEMEHTHI 5, BBHIIIOJHEHHBIE CO
CKOILIEHHOM 10/ OTIpeEIEHHBIM YIIIOM IOBEPX-
HOCTBIO, COMPSITAa€MON C HAKJIOHHOI OOKOBOIt
MIOBEPXHOCTBIO Oalkn 3; MapHbIe dJIaCTHYHbIE

5 TOCT 320202012. OnopHble YacTU PE3UHOBBIE IS
MocrocTpoenus. Texunueckue ycnosus (EN 1337-1:2000,
NEQ) (EN 1337-3:2005, NEQ) (EN 1337-11:1997, NEQ).
[Onexrponnsiii pecypc]: https://docs.yandex.ru/docs/view
2tm=1663591807 &tld=ru&lang=ru&name=4293781960.
pdf&text=.%20I0CT%2032020&url=https%3 A%2F %2
Ffiles.stroyinf.ru%2FData2%2F1%. loctyn 16.08.2022.
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Puc. 2. Bud ceepxy npednazaemozo JIPT-nymu: 1 - MoHonumHas ceaiiHasi onopa,
2 - nexHesbIll Nymb c60pHO-paMHOU KOHCMPYKYUU, 3 - nonepeyHas 6anka,
4 - onopHasl 6asnka, 6 — nexHeenli 6710k, 7 — pacnopHas 6aska, 8 — euHmoeasi cmskka [8bINOIHEHO agmopamu].

Puc. 3. CeyeHue A-A npednazaemozo JIPT-nymu: 3 - nonepeyHas 6anka, 4 — onopHas 6aska, 5 - anacmuyHble 31eMeHMbI, 6 — nexHeabIi
6110k, 7 - pacnopHasl 6aska, 8 - euHmosasi cmsikka, 9 — cealiHble onopsl, 10, 11 - hukcupyroujue 6emoHHbIe 6110Kku 8 omeepcmue,
12 - Memannuyeckas onanyb6ka, 13 - napHble anacmuyHble ONOPHbIe deMeHmbI, 14 - xenoba nexHesbix 6mokos, 15, 16, 17 - ckpenneHus
penbLco8020 nymu [8bINOIHEHO agmopamu].

OTIOpHBIE ANIEMEHTHI 13 CO CKOIIEHHBIMH O]
OTPEICTIEHHBIM YIJIOM COTPSTaeMbIMHU MTOBEPX-
HOCTSIMU; JISKHEBBIC OJOKH 6; pacmopHas Oa-
Ka 7; BUHTOBas cTshkKa 8. B sxenobax 14 nexuHe-
BBIX OJIOKOB 6 BBITIOTHEHBI HUIIIH JIIST yCTAHOBKU

VI | } NO

RE REBUY ANV, bl 7 )

CKpeIuIeHnH penbcoBoro myTH 15, 16, 17 u3BecTt-
HOW KOHCTPYKIINH.

Comnpsaraemble BHYTPEHHHE MOBEPXHOCTH
JIKHEBBIX OJIOKOB 6 M TOPLIEBBIC TOBEPXHOCTH
pacnopHo OAJIKK 7 BBITIOIHEHBI C YKIIOHOM, YTO



obecrieunBaeT X pacKJIMHUBAHUE B Mpeesax,
OT'PaHUYCHHBIX 6OKOB])IMI/I IMOBCPXHOCTAMU
OTOPHO# 6aKu 4, pacIIOPHBIM YCUITHEM, TOCTH-
raeMbIM yCTaHOBKOM MEX]ly OIIOpHOH Oaskoii 7
U pacropHO# Oanko 4 BUHTOBOW CTSKKH 8.

Hns popmuposanus JIPT-niyTu cBaiiHbie
OTOPBI, BeIMONHEHHBIE cornacHo CI1°, ycranag-
JIMBAIOTCA 11O MPOCKTHBIM TOYKaM IIYTHU B IIPO-
¢wuie u nnane. 3aTeM yCTaHABJIMBAIOTCS IPO-
MBIIIJIEHHO HU3TOTOBJICHHBLIC ITOIICPCUHBIC 6an—
ku 3. Tlocie BO3MOXKHOI KOPPEKTUPOBKH OO~
JKEHHUS TTOTePEIHOM GanKku 3 B mpodIIe U IIaHe
OCYIIECTBIISCTCS 3aJIMBKa OETOHA B MPOCTPaH-
CTBO, OTPAHHUYCHHOE MIOBEPXHOCTHIO OTBEPCTHI
B MOMepeuHoil Oanke 3 W MpeaBapUTEIbHO
YCTAHOBJICHHBIX HMKHUX METAJINIMYECKUX Olla-
ay6ok /2. DTo obecrieunBaeT GHOpMHpPOBAHHE
(buKcupyooIMx MOHTaXHBIX O10koB 10 U, kak
CJIC/ICTBHE, MOHOJIUTHO# CBaiiHOW onopsr 1.

Ha copmupoBaHHOE MOHOJIIMTHOE CBaliHOE
ocHoBaHKe 1 ycraHaBiauBaeTcs COOPHO-paMHast
KOHCTPYKIHS 2 JIKHEBOTO IyTH, TIPH ITOM Ha
MOTIEPEYHYI0 0anKy 3 MOHOJUTHOW CBalHOM
OIIOPbI 1 YCTaHaBJIUBACTCA IMONIEpEUHAA OITOpHasd
Oanka 4. Mex1y ONOPHBIMH M OOKOBBIMH I10-
BEPXHOCTAMHU Oanok 3, 4 yCTaHABIMBAKOTCS
2IaCTUYHBIE DIIEMEHTHI 5, 13, o0ecneunBaroIime
PEerymupoBKy U (UKCAIHMIO OTHOCHTEIHHOTO
noyokeHust 0anok 3, 4. DiIaCTHUYHEIE DJIEMEH-
ThI 13 BBIMOJIHEHBI TAPHBIMH, CO CKOIIICHHBIMHU
oA HEKOTOPBIM YITIOM COIIpATra€MbIMU IMTOBEPX-
HOCTSIMMU.

WX oTHOCHTEIBHOE MPOJOIBHOE CMELICHHE
obecreunBaeT peryaIupoBKy OTHOCHTEIBHOTO
BEPTUKAJIBHOTO MOJOKEHUsST 0allok 3, 4 U Tem
CaMbIM KOPPEKTHPOBKY IMOJIOKEHHUS JICKHEBOTO
nyTH B npoduiie. DIacTUYHBIC DJIEMEHTHI 5
BBITIOJIHEHBI CO CKOIIIEHHON ImoJJ HEKOTOPBIM
YIJIOM TOBEPXHOCTBIO, COMPATaeMOi ¢ HAKIIOH-
HOM OOKOBOI TOBepXxHOCThIO Oanku 3. Bepru-
KaJbHOE CMEIIEHUE JITACTHYHBIX SIIEMEHTOB 5
o o0erM OOKOBBIM CTOpOHaM Oajku 3 obecrie-
YHBACT PETYIUPOBKY M (PUKCAIUIO TOTIEPEYHOTO,
OTHOCHTEJILHO OCH ITyTH, IOJIOKEHUs OayoK 3,
4 1, TeM CaMbIM, KOPPEKTHUPOBKY MOJIOKCHHUS
JIOKHEBOTO MyTH B IJaHe. [locie ycTaHOBKH
OIOPHBIX OaJTOK 4 JISKHEBOTO ITyTH HA HUX pa3-
MCIIAKTCA KOHIIEBBIC YAaCTHU JICKHEBBIX 6.]'[0-

©CI124.13330.2021. Cox npasuit. CaiiHbie QyHIaMEHTBI.
Pile foundations. AxryanusupoBannas penakuusi CHull
2.02.03-85. Hara Beeaenust 2011-05-20. [DnekTpoHHBbIH
pecypce]: https://docs.yandex.ru/docs/view?tm=16638265
80&tld=ru&lang=ru&name=SP_24.13330.2011. Jloctyn
16.08.2022.
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KOB 6, (pMKCHUpyeMble CBOMMHU HapyXHBIMH 00-
KOBBIMM TIOBEPXHOCTSAMHM IO MX BHYTPEHHUM
OOKOBBIM MOBEpXHOCTM. [locne aToro mMexmy
BHYTPCHHUMH MOBEPXHOCTSIMHU JIEKHEBBIX 0J10-
KOB 6 yCTaHaBIMBAIOTCSl pacliopHble Oanku 7,
(UKCcHUpyeMble CBOUMH TOPLIEBBIMH MTOBEPXHO-
CTSIMU IO HAaKJIOHHBIM BHYTPEHHUM OOKOBBIM
MIOBEPXHOCTSIM JIS)KHEBBIX O10KkoB. CoueraHue
9THX COIpSDKEHUH (GOPMUPYIOT 1Ba TpEXaJie-
MEHTHBIX NPO(UIBHBIX COCIMHEHNUS, HCIIOJIHE-
HUE KOTOPBIX 00J1a/1aeT CBOMCTBOM camodukca-
MM TIOJT ISHCTBHEM COOCTBEHHOTO BECa PACIop-
Hoit Oanku 7. [Ipu HEOOXOAMMOCTH IOTIOHHU-
TesibHasE (PUKCAIMS TAKOTO COCJAMHECHUSI MOXKET
ObITh oOecredyeHa CTATMBAHUEM OTMOPHOU
U pacropHOi 0aJoK MOCPEICTBOM CTSNKKHU 8.
[TocnenoBaTeTbHOCTD NMEPEUHCICHHBIX ONepa-
st obecrieunBaet (popMupoBaHue cOOPHOTO,
3aMKHYTOT'0, €IMHOTO 3JIE€MEHTa PaMHOTO
JISKHEBOTO IMyTH C BO3MOYKHOCTBIO IEMOHTAXA.
ITocne ycTaHOBKH pesibca yCTaHABIMBAIOTCS
2JIEMEHTHI Kpemnexa penbea 15, 16, 17 u3BectHoi
KOHCTPYKITHH.

IIpu ocBOEGHMY HOBBIX TEPPUTOPUIL, HA KOTO-
PBIX OTCYTCTBYET AOpPOXHasi MHPPACTPYKTYypa,
ctpoutenbeTBo JIPT-myTH nienecooGpazHo mpo-
M3BOJUTH B J1Ba ATana. Ha nepBoM atamne crpou-
TenbCTBO JIPT-1yTH BBINONHSIETCS B IPOMEKY-
TOYHOM, TEXHOJOTHYECKOM BapHaHTe. B aTom
clly4yae He OCYIIECTBISIETCS 3aJiuBKa OeToHa
B IIPOCTPAHCTBO, OTPAHUYCHHOE TTOBEPXHOCTHIO
OTBEPCTHH B IOTNepeyHoil Oanke 3 1 npenBapu-
TEIbHO YCTAHOBJICHHBIX HIDKHHUX MeETajInye-
CKHX WJIU JKEJIC300€TOHHBIX onanyook /2. 910
obecrneunBaeT (GOPMUPOBAHHUE MOIABHIKHOU
B MOMNEPEYHOM HAIPABICHUM M HETOJBUKHOMN
B BEPTHKaJIbHOM HAaIPaBJICHUU OMOPHI (PUKCH-
pyromux MOHTaXHBIX OnokoB 10. ®opmupye-
MBI IIPY 3TOM TEXHOJIOTMYECKUH IIYTh MIO3BO-
JISIeT ePEeMEIaThCsl O HEMY TEXHOIOTHYECKUM
MyTEBBIM MalllHaM, 00eCIIeUBAIOIINM CTPOU-
TenbcTBO JIPT-1yTH B IpsIMOM HaIlpaB/IEHUU OT
HUCXOOHOU K KOHEYHOM TOUKAM, TI0 CXEME «I10JIO-
xKun—mnpoexam». [Ipu IBHKEeHUU B 0OpaTHOM
HaIpaBJIeHNH OCYIIECTBIISIOTCS HHBEKIUs Oe-
TOHA B CBalfHBIC OIMOPHI, BO3MOXKHAS KOPPEKTH-
POBKa TOJIOKEHHsI ONePeYHOH Oanku 3 B mpo-
¢ue ¥ ruane, 3aMBKa OETOHA B TPOCTPAHCTBO,
OTpaHUYEHHOE MOBEPXHOCTHIO OTBEPCTUI
B ronepe4Hoil 0anke 3 u onanybok /2. Oto
obecreunBacT GOPMUPOBAHUE MOHOJIUTHOMN
cBaitHoit onopsr 1.

Juist myreii JIPT ¢ Gonblioit TpaHCHOPTHO#M
Harpy3koi BakHOE 3HaYCHHE MMEET OpraHu3a-
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Tadauna 1

CpaBHeHHe cTOMMOCTH H3BecTHOro o J1aHHbIM Ken/lopCnenllpoekTa* 6aniacTHoro
U npeasiaraeMoro 6ezoasiactuoro JIPT-nmyTu [BhInosaHeHO aBTOpaMu|]

Ne i/t CroumocTs,

HanmenoBanue MJIH pyO0./KM MJIH py0./KM
U3BECTHBIH Oa/IaCTHBIH IpeIaraeMslii 0e30aIacTHbII
JIPT-myTs® JIPT-miyTh

1 3eMIISTHOE TIOJIOTHO 3,1 0

2 Bepxuee crpoeHne myTu

21 VKi1a/iKa myTH OTACIbHBIMU 9.8 2.5
3IEMEHTaMU

2.2 bannactupoBka myTu 1,7 0

2.3 BITP 42 0

3. Marepuansl

3.1 Penncer 65 10,4 10,4

3.2 Inansr 5,7 0

33 Haxksaaku 2P-65 u a1eMeHThI 1,1 0

s [l o b :
Beron, 20 m® 0 0,12

3.5 Ipouee 49 49

4 ITorpyska u Tpancnopt marepuana |4,2 0,42

5 Caaiinoe ocuoBanue, 990 mIr./km 0 10,5

6 OmnopHas Oanka (pocTBepK), 0 1
330 mr./km

7 Pacnopnas 6anka, 330 mr./km 0 0,66

8 Jlexennb, 660 mT./KM 0 6,6
Bcero 53,4 37,1

*CrouMocTh CTpouTeNnbCTBa 1 KM xerne3Hoit goporu / XKenJ{lopCrenlIpoekT npoeKkTHO-CTpOUTeIbHAsE KOMITAHHUsL. [ DNIeKT-
ponHsIii pecypc]: https://xennopenennpoext.pd/calculate. JJoctym 16.08.2022.

U] X PEMOHTA M TEKYIEro 00CITyXHBaHUS
[15]. ToBopst 0 TpaHcmopTe B 4epTe ropona,
CpeM CaMbIX INIaBHBIX IPOOJIEM CTOUT BBIACIUTH
poOJIeMBl TEKYIIEro COAEP)KaHUs, UMEIOIINe
MECTO B YCJIOBUSIX INIOTHOM rOPOACKOI 3aCTpOii-
KH, U TIPOOJIEMBI YaCTOTHI MIPOBEACHHUSI PEMOH-
TOB, a TAaK)Ke MPEIOCTABICHUS «OKOH». KoH-
CTPYKIHS ¥ BBICOKAsl IPOMBIIIUIEHHAs! TOTOB-
HOCTB 3JIEMEHTOB ITyTH ITpeJyIaraéMoi KOHCTPYK-
UMM OPEIoyiaraeT peMOHT IyTH 3aMEHOH €€
3JIEMEHTOB, & BBINPABKY ITyTH — 110 PEHEPHBIM
TOYKaM HaJ| CBalfHBIM OCHOBaHHEM. JTO CyIlle-
CTBEHHO COKpAIlaeT CTOMMOCTb M IPOJIOIKH-
TEJILHOCTDH BBITIOJIHEHHS paboT.

PaccmoTpeHne u3BeCTHBIX U MpeagaraeéMoi
koHCTpyKuuu JIPT-myTH 1o3BoJIsIET CpaBHUTH
UX 110 OCHOBHBIM IIOKAa3aTeJIsIM KauecTBa.

VI ¢ JKt 4 4 N
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Koncmpyxyus: MogyibHast, 00beANHSIOMAS
HECYIIHE IEMEHTHI U 3JIEMEHTBI PEIbCOBOTO
MIYTU C BBICOKOW MPOMBIILIEHHOW FOTOBHO-
CTBI0; (hOpMUpPYETCS U3 pa3febHO MOHTHPYE-
MBIX 3JIEMEHTOB, CKPETIIIEHHBIX TPO(QHUIBHBIMA
COCIMHEHMSIMH, U HE MPEIOiIaraeT MUCIOib-
30BaHUST MEXIYPEIbCOBBIX CKPEIUICHUI; 3¢-
(eKTHBHA Ha MPSAMBIX M KPUBBIX ydacTKax
IyTH HEOONBIIOTO paamyca; B KOMOWHAITUU
C TUINTHBIM OCHOBaHHEM obOecmednBaeT (op-
MHPOBAaHUE KPUBBIX YYaCTKOB MYTH C MaJIbIM
paanycom.

Texnonozcus: BbICOKasi IPOMBIIITICHHAS TO-
TOBHOCTbH; BBICOKAas CTENEHb MOOUIBHOCTH
1 MEXaHM3allMM NPU MOJEPHMU3AINH, CTPOU-
TEIBCTBE W JKCIUTyaTallMM PEIbCOBOTO IyTH
C UCTIOJIF30BaHMEM MAIINH Ha KOMONHUPOBAH-



Taoauna 2

CpaBHﬂTeJ’lLHLle nmoxkasare/iu KaueCcTBa pejibCOBbIX nyTeﬁ [BLIHOJIHCHO aBTOpaMl/l]

ITokazarenu kagecTBa

bannacThelii myTh

IIpennaraemas

BesbamnacTHblil myTh
KOHCTPYKIHS ITyTH

KanuranbHble 3aTpaThl Ha CTPOUTENILCTBO cpennue (1) Boicokue (0) Huskue (2)
3arparbl Ha TEKyIIee COAEpKAHUE Beicokue (0) Hu3Kue (2) Hu3Kue (2)
B03MOXKHOCTB BBINPABKU ITyTH BBICOKas (2) Huskas (0) cpenusist (1)

B03MOXKHOCTh BOCCTAHOBJICHHS. BBICOKas (2)

cpenmsist (1) cpenusist (1)

Tamenne nryma u BUOpanuu BBICOKas (2)

cpennsis (1) cpennsist (1)

YHuU(DUKALYS HIEMEHTOB Iy TH BBICOKas (2)

cpennsis (1) cpennsist (1)

OO000EHHBIN TTOKA3ATEIb 9

5 8

HOM XOJy C HaBECHBIM CTAHIAPTHBIM M CIie-
UAIU3UPOBAHHBIM 000PY/IOBAaHHEM.

Oxennyamayus: MOIYIbHAS KOHCTPYKIIHS
obecrieurBaeT COKpallleHne BPEMEHH PEMOHTa
U TEKYLIEro 00CIIy)KHBaHHsT; o0ecIieunBaeT -
(exTHBHOE No/IepIKaHNe HOPMATHBHOTO OJIO-
JKEHUsI TYTH B TIPO(UIIE U IIaHe.

Obnacmu npumerenuA: MOISPHU3ALMS CTAPBIX
U CTPOMUTENILCTBO HOBBIX TPAMBANHBIX IyTEH;
CTPOUTETBCTBO PEIBbCOBBIX MyTeH CKOPOCTHOTO
TpamBasi; CTPOUTEIHCTBO PENIBCOBBIX ITyTEH IS
JIETKOTO TPAHCTIOPTA TPOMBIIIICHHBIX MPeIIPHUs-
THIA; CTPOUTEIBCTBO PENBCOBBIX ITyTeH KaK epBHY-
HOW TPaHCIIOPTHOM MH(PPACTPYKTYPBI TIPU OCBOE-
HHH HOBBIX TePPUTOPHIA MPOMBIIIIEHHBIX 30H.

Oc000 HEOOXOIUMO OTMETHUTh, YTO UCTOPH-
YECKH JIGKHEBBIN IyTh HCIIOIB30BANICSA KaK JI0-
POXKHAsI CTPYKTypa Ha HEOCBOCHHBIX TEPPUTOPH-
sx. [Ipennaraemast koHcTpykuus JIPT no3posnser
MPaKTUYECKU PEaNTn30BaTh TAKy0 BOSMOKHOCTb,
TaK Kak sIBJSIETCS CaMOAOCTaTOYHOM camoopra-
HU3YIOLLEHCS JIOTUCTUYECKOM CUCTEMOM, 1103BO-
JISTFOILIEH OIIepaTHBHO OPraHN30BaTh IEPMAHEHT-
HOE CTPOUTEIILCTBO, IIACCAXKUPOIIOTOKH, IPY30-
noToku. C y4éToM OpraHU3alliOHHbIX, JOTUCTHU-
YEeCKUX U UHPPACTPYKTYPHBIX BBITOJ 3TO
CYLIECTBEHHO COKpAILAeT CPOKU OCBOCHUSA yJa-
JIEHHBIX U TPYAHOLOCTYIIHBIX TEPPUTOPHIA.

[Tpu 5TOM KOHLIENIIHS «OT MHPPACTPYKTYPBI
K 00BEKTY» 3aMEHSAETCS Ha KOHIIETIIHIO «OT 00b-
eKTa K nHppacTpykrype». B atom ciydae pas-
BUTHE 00BEKTa MOXET ONEpekaTh pa3BUTHE
TPaHCHOPTHON HH(PPACTPYKTYPBI KAK 3aTPATHOM,
C OTJIaJIEHHOM OKYIaeMOCTbIO, CUCTEMBI.

B xauecTBe MOABMKHOTO COCTABAa B CUCTEME
crpoutenbcTBa U peMoHTa JIPT-nytn moxer
MCITOJIb30BAaThCS MOJBIDKHON cocTaB (TpaHC-
HOPTHBIE CPEJCTBAa) HA KOMOMHUPOBAHHOM
xony [9].

VIN] Al [ NS
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CpaBHUTEJIBbHBIN aHAIIU3 3aTPaT MO JIAHHBIM
[IPOEKTHO-CTPOUTENIbHOM Komnanuu «XKen/{op-
CrenlIpoext» n 3A0 «KIIM Cepauc» 3a 2022 1.
NpuBEeAEH B Ta0u. 1, U3 KOTOPOM ClEmyeT, uTo
HKOHOMMUSI 3aTPaT Ha U3TOTOBJICHUE MPE/JI0KEH-
Horo 6e30asactaoro JIPT-myTH, o cpaBHEHHIO
C 3aTpaTaMd Ha M3TOTOBJEHHE 0aJJIaCTHOTO
JIPT-mytH, coctaBnset okono 30 %.

CpaBHHTEIIbHBIE [T0KA3aTEIN KaueCTBa Pellb-
COBOTO MyTH ¢ y4€ToM padotsl [11] 1 naHHBIX
3A0 «KIIM Cepsucy, onpenenéHable IKCIepT-
HBIM METOJIOM U TIPUBEAEHHbIE B Ta0. 2, TIOKa-
3BIBAIOT, YTO IpeJiaraeMasi KOHCTPYKIHs 0e3-
6amtactHoro JIPT-myT mo OCHOBHBIM TOKa3a-
TesisiM (CTpoku 1, 2) mpeBOCXouT, a o 0000-
IEHHOMY TTOKa3aTeJIi0 He yCTYIAeT II0Ka3aressiM
KadecTBa 0aylaCTHOTO MyTH.

BbIBOAbI

[lepcrieKTHBBI pa3BUTHS TOPOJICKOTO Ha3eM-
HOTO ITACCaKUPCKOTO TPAHCIIOPTA, OTHOCSIIETO-
cs k kareropuu JIPT, cBsizaHbl ¢ BHEAPEHUEM
HOBBIX BHJIOB IOABMYKHOTO COCTaBA, PA3BUTHEM
HH(PACTPYKTYphl, CHUIKEHUEM CTOUMOCTH,
CPOKOB MOAEPHU3AIINH CYIIECTBYIOIINX 1 CTPOU-
TeNbCcTBA HOBBIX IyTeil. ConuanbHO-9KOHOMHU-
yeckue 3¢ ¢exrsr peanusanuu JIPT-nmpoekros
M3y4YeHBl B MHOTOYHCIICHHBIX HAyYHBIX HCTOY-
HUKaX, oTHOcsAmuxcsa K npaktuke CIIA, fno-
Huu, Manonesnn, Manaiizuu [ 16—19], conepxa-
LIUX CPAaBHUTEJIbHYIO OLEHKY roponckux JIPT-
CHCTEM U CUCTEM, IPEUMYIIIECTBEHHO OPUEHTHU-
POBaHHBIX Ha aBTOOyCHOE coobrieHue [20].

IIpoBenéHHbIE aBTOpAMU HCCIIEJOBaHUS
MTO3BOJIMJIN MIPEJCTABUTh BAPHAHT PEIbCOBOTO
nytu ais JIPT, a paccMoTpeHue ero KOHCTpyK-
TUBHBIX U TEXHOJIOTHYECKHX OCOOCHHOCTEH,
a Tak)Ke OTHOCHUTEIBHBIX TEXHUKO->KOHOMH-
YEeCKHX MOKa3aTesel — ONPeeITh ero MepCrek-

/Al
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TuBHOCTB. Kpome Toro, mpeiaraeMelii BApuaHT
PENBCOBOIO IIYTHU JUIsl JIEFKOPEJIBCOBOIO TPAHC-
ropra no3Boiisier chopMUPOBATH B3aMEH KOH-
HENIUU «OT UHPPACTPYKTYPbl K OOBEKTY»
koHuenuuiw pa3zutus JIPT Ha npuHuune
«OT 00BbeKTa K HHPPACTPYKTYpe», IPH KOTOPOU
pa3BuTHE 00BEKTa MOXKET OIEPEkKaTh Pa3BUTHE
TPaHCHOPTHOW HH(PPACTPYKTYPHI KaK 3aTPATHOM,
C OTJIaJIEHHOM OKYIaeMOCTbIO, CUCTEMBI.

IlosrydeHHbIEe pe3ynabTaThl MO3BOJISIOT IIPE-
[IOJIOKUTh, YTO IPEIJIOKEHHAs KOHCTPYKLUS
JIPT napsiay c TexHojoruen e€ M3roToBJIEHUs
SIBJIIETCS OJJHUM M3 BO3MOXKHBIX BAPUAHTOB pe-
HIEHHS ITPOOJIEMBI MOJICPHHU3ALIUH CYIECTBYIO-
LIUX U CTPOUTEIILCTBA HOBBIX ITyTEH JIETKOPEIIb-
COBOI'0 ITACCAXKUPCKOTO U IPOMBILIIEHHOIO
TpaHCIOopTa.

CMACOK UCTOYHKUKOB

1. Kauxun /1., Apytionsin JI. OueHka nepcrexTus pas-
Butus ['UIl B roposcKkoM HAa3€MHOM pPEIbCOBOM TpaHC-
nopre // Kaukun u maptHEpsl, agBokarckoe 0ropo, 2019. —
43 c. [Dnekrponnslit pecypce]: https://www.kachkin.ru/
wp-content/uploads/2019/10/kachkin_tram_ 2019 _fin web.
pdf. Toctyn 06.09.2022.

2. KomsipoB M. A. Topozckoii maccaXxupckuii TpaHe-
nopt / Yacts 1. TpaHcmopt B cucTeMe yCTOWYHBOrO TOPOA-
ckoro pasButusi. — ExarepunOypr: tunorpapus «Anbdha
IIpunT», 2019. — 30 c. ISBN 978-5-907080-50-8.

3. Topoxckoii penbCOBBIM TPAHCHOPT — KOHIEHIIHS
u peanu3anus // XKenesusie qoporu mupa. —2009. —Ne 11. —
C. 29-36. [Onexrponnslii pecypce]: https://zdmira.com/
images/pdf/dm2009—-11 29-36.pdf. Joctyn 06.09.2022.

4. Pesuukos U. JI., Ucromuna JI. 1O., bapanos A. C.,
CabenpaukoBa E. C. OmnpejesieHre ONTUMAIBHOTO BUA
PENBCOBOTO TPAHCIOPTA st roponoB Poccun: onbit Kanu-
HuHrpanga, Camapsel, Binaguocroka, Cankr-IlerepOyp-
ra // Tpaucnopr Poccuiickoii denepannu / CrienuanbHbIit
Boinyck. — 2015, — C. 15-21. [DnexrpouHslii pecypc]:
http://rostransport.com/science_transport/pdf/2015/15-21.
pdf. Toctyn 16.08.2022.

5. IIpoekt ckopocTHOTrO TpamBas // Mup Tpancnopra. —
2013.—Ne 3 (57). [Dnexrponnsblii pecype]: https:/mirtr.elpub.
ru/jour/article/view/378. Joctyn 17.09.2022.

6. Ipanuenko 1O. H. Opranu3anus naccaxupckux
JKEJIC3HOIOPOJKHBIX TIEPEBO30K B METAlOIUCHON CHCTEME
«Topox-npuropon» / Huc... x.T.H. — M.: PYT (MUUT),
2019. — 248 c. [Dnexrponuslii pecypc]: https://rut-miit.ru/
content/qucceprauus.pdf?id wm=811503. Jloctyn
17.09.2022.

7. IMonoBuu M. B., Byraenxo B. M., BonkoBoiinos b. I
[u np.]. [TyreBbie Mammnbl: Yuebuuk / [Tog pex. M. B. Ilo-
nosuya, B. M. Byraenxo. — M.: Kennopusnar, 2007. — 756 c.
ISBN 978-5-9994-0003-1.

8. Tapacos 1. D. TloaBmxHON cocTaB Ha KOMOWHHUPO-
BaHHOM Xxoay B Poccuu: pasurue // Mup Tpancrnopra. —

2017. = T. 15. — Ne 2 (69). — C. 74-80. DOI: https://doi.
0rg/10.30932/1992-3252-2017-15-2-7.

9. Baiiko H. U., 3aspusiit C. JI., Mokun 1. I. ccneno-
BaHUE MaTEMaTUYECKOI MOJICIIH BBITIPABKH JKEJIC3HOLOPOIK-
HOTO IyTH MAIIMHOW Ha KOoMOMHUpoBaHHOM xoxy // CO.:
HaykoéMKHe TeXHOJIOTHU B MPUOOPO- M MAIIHHOCTPOCHUH
1 Pa3BUTHE MHHOBAILIMOHHOW JESTEIBHOCTH B By3e. Mare-
puaisl Beepoccuiickoi HayIHO-TEXHHYESCKOH KOH(pepeH-
uuu. — T. 3. — C. 23-27. [DaexTpoHHBIH pecypc]:
https://conference.bmstu-kaluga.ru/uploads/userfiles/
december 2017_3.pdf. loctyn 20.09.2022.

10. CaBun A. B. YcnoBust npumeHeHus 6e30a11acTHOTO
nyta / Juc... 1.m.H. — M.: BHUMXKT, 2017.—386 c. [Dnekr-
poHHEIN pecypc]: https://rgups.ru/site/assets/files/92460/
dissertatciia_savin_na_sait 07.09.2017.pdf. Joctyn
20.09.2022.

11. KpaBuenko H. JI. HOBbIE KOHCTPYKIIUH 5KEIE3HOIO-
POXHOTO MyTH 1uisi MeTporonuTeHa / Juc... 1.T.H. — M.:
BHUUMXKT, 1998. — 403 c. [DnekrponHsIii pecypc]: https:/
www.dissercat.com/content/novye-konstruktsii-
zheleznodorozhnogo-puti-dlya-metropolitenov [miaTHbrit
JOCTYI].

12. IMarent 2765269. Poccuiickas ®enepanust. 3aperuc-
TpupoBaH B ['ocpeectpe uzobperenuii PO 27.01.2022 r.
[Dnextponnsiii pecypc]: https://patenton.ru/patent/
RU2765269C1. loctyn 16.08.2022.

13. Hpmun I1. E., PazyBaes A. J1. Beiros 6e36aiact-
HO# KOHCTPYKIMH ITyTH JUISl KPYITHBIX TPAHCIIOPTHBIX 00b-
ektoB // Mup tpancropra. —2017. — T. 15. — Ne 3 (70). —
C. 132-138. DOL: https://doi.org/10.30932/1992-3252-2017-
15-3-12.

14. KpaBuenko H. 1., banuisikoB A. B., Kypuio 0. A.
Mas1000c¢Ty)KHBaeMBIi JKEIEe3HOJOPOIKHBIH Iy Th HA3EMHBIX
YYaCTKOB C JKEJIe300€TOHHBIM OCHOBAHHEM ISl POMBILI-
neHHoro tpancmnopra // [IpOMBINIICHHBIH TPaHCIOPT
XXI Bek. —2013. —Ne 1. — C. 45-48.

15. YepnynuakeBuu B. Yekopennsie TexHonoruu TINES
JUIs TpaMBalHbIX myTel // Mup tpancmopra. — 2017. —
T. 15. — Ne 2 (69). — C. 48-59. DOI: https://doi.
0rg/10.30932/1992-3252-2017-15-2-5. [DnekTpoHHbI#H pe-
cypc]: https:/mirtr.elpub.ru/jour/article/view/1152. Toctyn
16.08.2022.

16. Baker, D. M., Lee, B. How Does Light Rail Transit
(LRT) Impact Gentrification? Evidence from Fourteen US
Urbanized Areas. Journal of Planning Education and
Research, 2019, Vol. 39 (1), pp. 35-49. DOI: https://doi.
org/10.1177/0739456X17713619.

17. Koike, H. Mobility perspective for a local city in
Japan. IATSS Research, 2014, Vol. 38, 8 p. DOL: http://dx.doi.
org/10.1016/j.iatssr.2014.05.006.

18. Tjahjono, T., Kusuma, A., Septiawan, A. The Greater
Jakarta Area Commuters Travelling Pattern. Transportation
Research Procedia, Vol. 47, 2020, pp. 585-592.
DOI: https://doi.org/10.1016/j.trpro.2020.03.135.

19. Seuk Yen Phoong, Seuk Wai Phoong, Sedigheh
Moghavvemi, Kok Hau Phoong. User Perception on Urban
Light Rail Transit. Civil Engineering and Architecture, 2019,
Vol. 7, No. 6A, pp. 43-49. DOI: 10.13189/cea.2019.071405.

20. Losa, M., Pratelli, A., Riccardi, C. The integration
of buses with a high level of service in the medium cities
urban context. WIT Transactions on The Built Environment,
Vol. 138, 2014. DOI:10.2495/UT140141. (]

Unehopmayus 06 asmopax:

Xenydkesuy Anekceli Muxatinosuy — eeHepanbHbiti dupekmop 3AO «KIMM Cepsucy, Kanyea, Poccus, kpt96@mail.ru.
3aspHbiil Cepaeli JleoHudoguy — kaHOUOam mexHudeckux Hayk, Kamyxckul ounuan MITY um. H. 3. baymara, mexHudeckuli
Aupexkmop 3AO «KIMM Cepsucy, Kanyea, Poccusi, texnakon@yandex.ru.

Cmambs nocmynusa e pedakyuro 08.09.2022, odobpeHa nocrie peueHaupogaHus 28.10.2022, npuHsima k nybnukayuu 11.11.2022.

VI} (] [ (N=



Ty 24
|
B3saumodelicmeue Ha3eMHO20

U Xene3HoA0POKHO20 Naccaxupckoeo
mpaHcnopma 8 mpaHcnopmHo-
nepecadoyHoMm yane. Pexum 08UxKeHUs
371eKmponoe3008 U KOMpopmHasi
nepecadka naccaxupos.

ABTOMATU3NPOBAHHBIE
ABTOMOBUNU 29
|

Mpagosas 6a3a u npasogoe
peaynuposaHue: neaanusayus
HOB8bIX NOHIMUU.

25 2421
2 2297

: PRl RRE St
A0
= 20,44
20
19
18
o
=
5
;A )
g
=]

cyseora [N

Bocspecerse

ABTOMNEPEBO3KH 35
|
Kak npagunbHO paccyumams UeHb!

Ha mpaHCnopmHble ycryeu, koeda

Hem obpamHoU 3aepy3ku. AHanu3

U npednoxXeHus, cesi3anHble C ONbIMom
EC.

YNPABJIEHUE U SKOHOMUKA

| > e |
u
> I e
YCKOPEHUE
XENE3HOOOPOXHOIO
OBWXEHUA 46

BupmyarneHas cuyenka: npobnemsl,
PeleHusi, KOHMPOIIbHbIe hapamempel,
Momueaujusi 808/1e4EHHOCMU
nepcoHana.

ABMALMS 54

LleHoobpa3oeaHue u asuabunems:
MOXHO 11U 8bidenumsb npeobnadarouwjuli
mpeHd?



pL

HAYYHASA CTATbA
YK 656.22
DOI: https://doi.org/10.30932/1992-3252-2022-20-5-3

Mup tpaHcnopra. 2022. T. 20. Ne 5 (102). C. 24-28

OnTUManbHbLIN PEXUM B3aUMOAEUCTBMA HA3€MHOrO
ropoAcKoro naccaxupckoro TpaHcnopTta
C XXene3HOoA0POXHbIM TpaHcnopToM B TIY

Cepreit BAKYNIEHKO Hapexna EBPEEHOBA

Kvupunn KANWHUH

Cepeeit Illemposuu Baxynenxo', Haoexcoa FOpuvesna Eepeenosa’, Kupunn Anmonosuy Kanunumn®

123 Poccutickuil ynusepcumem mpancnopma, Mockea, Poccust.

P4 2 nevreenova@mail.ru.

AHHOTALIUA

Passumue UHghpacmpyKkmyps! mpaHcnopmHo-nepecadoyHoeo
yana 8 Hacmosuwee spems Heobxodumo 0151 obecnedeHus pacmy-
We20 cnpoca Ha naccaxupckue ycryau u HedonyweHus UHppa-
CMPYKMYPHBIX 02paHUYeHull mexHomou4yeckol ModepHu3ayuu
mpaxcnopma 8 yesom. KpynHomacwmabHbie uHgpacmpykmyp-
Hble NPOeKMbI UMM 8bIpaXeHHbIU KOMNIEKCHbIU Xapakmep,
808/1eKasl 8 CBOK C(hepy MHOXECMBO CONPSXEHHbIX ompacned,
4mo npusodum, 8 KOHeYHOM cyéme, K AONOTHUMEIbHOMY Npupa-
weHuto BBI. CospemeHHb I mpaHCnopmHo-nepecadoyHbIll y3en
— 3mo obwecmseHHo-0en08oll ueHmp, KomopsIli obecneyusaem
Kka4ecmao yciiye, 6e3onacHoCMb, MeXHOM02UYECKY0 Ha0ExHOCMb
U ¢hopmupyem 3KOHOMUYECKU akmusHYto cpedy Ha ba3e passumus
naccaxupckoll UHghpacmpykmypbI. Y4umeigas nociedHue Mupo-
8ble MpeHdbI 8 0bnacmu naccaxupckux Nepego3ok — MyIbMumo-
0OarbHOCMb, CKOPOCMb, KOMGPopM U b6e30nacHocmb Nepeso3ok
naccaxupos — 0Ccmpo 803HUKNa Heobxodumocmb co30aHus co-
8PEMEHHbIX MPaHCNOPMHO-NePecadoyHbIX y3mos.

Murumusayuu spemeru nepecadku naccaxupa mexady
83aumodelicmsyrowumu gudamu mpaxcnopma 8 TI1Y moxHo do-
cmu4b Nymém coeacosaHusi KOHMakmHbIX 2paghukos paboms|

pasHbix 8udo8 mpaHcnopma. [ns amozo, 8 nepeyio oyepeds,
Heobxodumo pewums 3adayy onpedeneHuss ONmMuMasbHo20 pe-
XuMa e3aumodelicmeust Ha3eMH020 20p00CKO20 NACCaxupCKo2o
mpaHcnopma ¢ ene3Ho00POXHbIM MPaHCNOPMOM.

Llenbto uccnedosaHusi 8 daHHOU cmambe 8bicmynaem onpe-
deneHue pexuma nod8oda Ha3eMH020 20p00CK020 NacCcaxUpCKo-
20 mpaHcnopma, npu Komopom obecneyusaemcs MUHUMaIbHOE
8pems HaxoxdeHus naccaxupa e TI1Y e coomgememeuu ¢ ycma-
HOBMEHHbIM PeXUMOM O8UXeHUs anekmponoe3dos 01 0aHHO20
mpaHcnopmHo-nepecadoyHozo yana TI1Y. [Ina ymenbweHus
pa3mepHocmu 3adayu nPUHAMO, Ymo ece anekmponoesda bydym
umems 0OUHaK08Y0 KOMNO3ULUIO.

B koHmekcme uccredosarus 6buu 3adelicmeogaHb| Memo-
ObI meopuu pacnucaxudl. B kayecmse pesynbmama uccrnedosaHusi
npusedeHa (hopmarnu3osanHas 3adaya onpedeneHus onmumarib-
HO20 pexuma e3aumodelicmeus Ha3eMHO20 20p00CK020 nacca-
KUPCKO20 mpaHcnopma 8 mpaHCnoOpmHO-nepecadoyHbIX yanax
Ha npumepe 83aumodelicmeust xene3HoA0POKHO20 U 20p0ACKO20
asmomobuIbHO20 mMpaHcnopma ¢ y4émom 8cex UMEeIoWuxcs
oepaHudeHud.

Knioyesnle crioga: s3aumodeticmaue 8udos mpaHcnopma, meopusi pacnucaHuti, Ha3eMHb Il 20podCKoU naccaxupckuli mpaxcnopm,
MpaHCcNoOpmMHO-nepecadoyHbIll y3er, Xene3HoA0POKHbII mpaHenopm.

Lna uumuposanus: Bakynerko C. 1., Espeerosa H. 0., Kanurun K. A. Onmumanbhbii pexum e3aumodelicmsus Ha3eMHO20
20p00CK020 NAccaxupckoeo mpaHcnopma ¢ xene3Ho0opoxHsiM mpaHcnopmom g TI1Y // Mup mpaHcnopma. 2022. T. 20. Ne 5 (102).

C. 24-28. DOI: https://doi.org/10.30932/1992-3252-2022-20-5-3.
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BBELEHUWE

WuppacTpykTypa TpaHCIOPTHO-TIEpECATOU-
Horo y3na (TIIY) sBhsercss BaXXHOW COCTaBHOU
JacThI0 MACCAXKUPCKOTO KOMILIEKca CTpaHsl [1].
TIIV kaxk BaXHEHLIMH 3J1EMEHT TPaHCIOPTHOU
HHQPACTPYKTYPHI, 00SCTICUNBATONINI MaCCaKHp-
CKO€e COO0IIeHne, UMEET OONBIIOE COIMATBLHO-
sKoHOMIYeckoe 3HadeHne [2—4]. CoBpeMeHHBIH
TIIY MOXET U IOJIKEH paccMaTpUBATHCS Kak
TOYKa pOCTa COLMAIBHON U JIETIOBON aKTUBHOCTH
HaceneHus. B 3apy0exHoil mpakTHKe GyHKITHOHH-
poBanus TI1Y HakorreH O0TaTHIN OMBIT CO3TAHUS
MHOTO()YHKIIMOHAIBHBIX 00IIECTBEHHO-/IETOBBIX
xomtuiekcoB [5—7]. Ipumepsr Takux TIIY mbI
BuauM B EBpome, crpanax Asun, B CILA.

3HaINMBIM aCTICKTOM TTOBBITICHUS KaduecTBa 00-
cimyuBaHust naccaxupos B TITY sBnsieTcss MUHUME-
3aIst BpEMEHH TIEPEcaIKy MacCaknpa MEXx Ty B3au-
MOZICHCTBYIOIIMI BHIAMH TPAHCTIOPTa [ 8], KOTOPYIO
MOXXHO JIOCTHYb ITyTEM COINIACOBAHMS KOHTAKTHBIX
rpadiKoB pabOTHI pa3HBIX BUIOB TpaHCIIOpTa. B mep-
BYIO O4epeib HeOOXOMMO PEIIHTh 3a/1ady 00 ompe-
JENEHIN ONTHMAJIBbHOTO PEXMMa B3aHMOJICHCTBHS
Ha3eMHOTO TOPOZICKOTO MACCAKUPCKOTO TPAHCIIOPTa
(HI'TIT) ¢ »xene3HOmopoKHBIM TpaHcTiopToM [9; 10],
WCTIONB3YST METOMIBI TeOpHH pactrcanuii [ 11-13].

NOCTAHOBKA LIENTA NCCNENOBAHKUA

CoopmymupyeM 3amady OTpeneTIeHUs OTTH-
MaJBHOTO PEKMMa B3aUMO/ICHCTBHS BUIOB TPAHC-
nopra B TIIY Ha npumepe B3auMoIeHCTBHS *Ke-
nezHonopokHoro Tparcmopta u HITIT (aBToOyckr,
Tponneidycel, TpaMBau, MapuIpyTHOE TaKCH,
TaKCH, TNYHBIN aBTOTPAHCIIOPT).

B TITY npuOBIBAIOT ATEKTPOITIOE3/Ia C MACCaKH-
pamu, nepecaxuBarormucs Ha HI'TIT na3nauennem
B 71 €[L... N IIyHKTOB, IPH 5TOM MECTO PACTIONOMKEHHST

paccmarpuBaemoro TITY o6o3Haunm 7, =0 . C kak-

010 13 3THX MyHKTOB B TITY NprOBIBaloT naccaxmu-
PBI C LIETIBIO COBEPILEHUS NEPECaKU Ha HEKTPOIIO-
€311 113BecTHbI BMECTUMOCTB 1 [TapaMeTpbl paccMar-
pusaemoro TIIY, ynucio MapupyToB ropoackoro
TpaHCIopTa, B3auMozerctayromux B TITY, komnosu-
1LUst ANIEKTPOIIOE3I0B PA3IHMYHbIX HA3HAUYEHUH.

I]envy wccnenoBaHUA — ONPEAEIUTh PEXKUM
MO/IBOJIa TOPOJICKOTO MACCAXKUPCKOTO TPAHCIOPTA,
IIpH KOTOPOM o0ecrednBaeTcs MUHUMaNbHOE
BpeMsl HaxoxkAeHHs naccaxupa B TIIY B TeueHue
neprosa ranuposanus 7 €[0...T], pasnenénnoro

Ha 9,, PAaBHBIX NMPOMEXYTKOB B COOTBETCTBHU
C YCTaHOBJICHHBIM PEKUMOM JIBIKCHHS dJIEKTPO-
10e310B AJ1s paccmarpuBaemoro TITY.

VIN] Al [ NO

PE3YNbTATbI

MaremaTnueckasi popMyJIMPOBKA 32124
Jns bopmanmsamu 3a1aqu omumeM padoTy

Kakzioro Buza tpancrnopra u TITY B Buze cucTeMsl

OrpaHUYEHUH.

PadoTa :kej1e3HOTOPOKHOTO TPAHCIIOPTA
[Tycts nmeeTcst XapakTepHCTUKA BBIAEIEHHbIX
BPEMCHHbBIX IIEPUONOB Ply, Ply,... Ply.... Pty , pIEN,

T7Ie MPOTSHKEHHOCTD XapaKTePU3yeMOoTo Meprosia
3aBHCHT OT BENWYHHBI AMCKPETH3AIMH 3ajad,
Ka)kJas U3 KOTOPBIX MPEACTaBIAET OO0 mpuBe-

.. T
JACHHYIO OIICHKY g , MUH pacCcMaTpuBacMoro

nepuona padorer TITY. Kaxneiii pf, xapakrepu-

3yeTcs MOMEHTOM BPEMEHH Hadana IPOMEKYTKA
) 1 MOMEHTOM €ro OKOHYaHUS 1, .

Jns yMEHBIICHUS Pa3MEPHOCTH 3aJa4u
MPEJIION0KIM, YTO BCE DICKTpOIoe3na OyayT
UMETb OIMHAKOBYIO KoMno3uuuio [ 14-16], Torna
MaKCHMallbHO€ YHCIIO0 MacCaXHUpOB, KOTOPOE
MOXET MPHUOBITH HIEKTPOIIOE3TOM, 0003HATUM
g, BpeMs MOCaJKU B DJIEKTPOINOE3]] U BbICAJKH

M3 HETO NpUMEM 1. B xauectpe JOIIOJITHUTCIIb-

HOTO OTPAaHMYECHUS NMPHUMEM, UYTO MOCanKa
B 3JIEKTPOMOE3/{ OJHOTO HANpPaBICHHUS MOKET
HAaYMHATHCSI TOIBKO MOCIIE BBHICAIKHU MTACCAKUPOB
u3 Hero [17-19].

Chopmynupyem 3TH OTpaHIICHHUS CIISTYIOIHM
o6pa30M; 0< t,s < tﬁl <T, (t,i1 _[‘_9) >21,

Padora HI'TIT

O0603HaYMM T, — BpPEMs JIBIDKCHHUS TOPOICKOTO
MACCAKUPCKOTO TPAHCTIOPTA B # MYHKT, MUH; 001I[ee
KOJIMYECTBO MOJBMIKHOTO COCTABA TOPOJICKOTO TIac-
CXHMPCKOT0 TPAHCIIOPTA CIE/YIOIIETO B 71 TTYHKT 33

paccmarpusaembiii iepron T 0603HaunmM s €[1...5],

s

T, » — Bpems nocaakn/eicagku B HITIT B mynkTe

n: Q(z?):{qn(tf’)} n € LN — BeKTOp HAIMuus

naccaxupos Juis focrasku B TITY; g, (tf’) =1, ecmn
B IIYHKTE /1 €CTh ACCAKUPBI, KOTOPHIE B MOMEHT 1,
MoryT ObITh focTaBieHs B TIIY 1 ¢, (tf’) =0Bmpo-
THBHOM CITy4ae; M, —MaKCHMaJIbHOE YHCIIO PEHCcoB
HITIT (s) u3 TIIY B myHKT #; P — mpomycKHAsS
criocobrocTh TITY 1o o6padotke HI'TIT. ['oponckoit
TPAHCTIOPT HA3HAYECHNEM B ITYHKT # MMEET Pa3HyIo
BMECTHMOCTS 7, .

CocTaBUM CHCTEMY OTPaHWYEHHM, OIHCHI-
BAIOIIYI0 TPAHCTIOPTHBIN MPOLIECC TPH TOMOIIN
OyneBbIX TepeMeHHbIX (1-12).
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1, ecaue momenmt’ zopodckoii mparcnopm s
2 U, g': S em, peiice dsusncemcs c naccaxcupamuuzTI1Y e nynkmn, ()
0 6 ocmanvhbix crywasx;
1, ecaue momenmt, 20podckoii mpancnopms
U; ”"" ") =146m, peiice dsuscemcs 6e3 naccaxcupoe usTI1Y 6 nynkmn; 2)
0 6 ocmanvHbix cayuasnx;
1, ecaue momenmt, 20podcKoii mparcnopms e m; peiice
U, ""“ deusicemes c naccaxcupamu e TI1Y us nynkma n; 3)
0 6 ocmanvHbix cayHax;
1, ecau e momenmt, 20podckoii mparcnopms e m peiice
U, ”"” dsudicemcs 6e3 naccaxcupos e TI1Y uz nynkman; 4)
0 6 ocmanvhbix cayHaax;
Vosm,, [‘9 Uxm + e ( : ) 5)
smy (19 smy (19 smy (19
Vi (t[ )= s (t/' )+U;g’0 ([[ ) (6)
9 o
1, ecaue momenmt; eopodckoii mpancnopms nocne
z" (ti‘g ) =4 m, peiica Haxo0umcs noo nocaokoil 8 nyHKme n; @)
0 6 ocmanbHbix cayuasx;
1, ecau momenmt, 20podckoil mpancnopms nocae
zm m, pelica Haxo0umcs noo 6bicAoKoil 6 NyHKMe 1, (8)
0 6ocmanvHbix cayuasx;
9 o
1, ecaue momenmt; 20podcKoil mpancnopms nocae
zZy" (t,‘c' ) = m; peiica Haxodumcsnod nocadkoiig TIY ; 9
0 6ocmanvHbix cayuasx;
1, ecaue momenmt, 20podcKoil mparcnopms nocae
Zm m’ peiica Haxodumes noo evicadkoii¢ TITY (10)
0 6ocmanvHbix cayuasx;
5 9
W (i) =z (1) + 2 (1) ; (11) — t; HI'TIT nBmxercs BiyHkt # u3 TITY B Mo-
. t n:
I,VsmlJ ( ) Z:mD ( )+ Zosmﬂ (tis) ) (12) MCHT /;;; OH HaXOQUTCH B ITYHKTEC 7,

B mo6oii MOMEHT 7’ Ha PaccMaTpUBAEMOM HH-

1 B MOMEHT 7, oH Haxomutes B TITY;

TepBalie pf, JH000E TPAHCIIOPTHOE CPEIICTBO § MOKET

HI'TIT meuxercs B TIIY u3 myHkra n

— t? u 3, HT'T Haxomurcs B MyHKTE 7
HAXOJIUTHCS TOJBKO B OJTHOM U3 CIIEIYIOMINX BOCHMU
o o 9 9
cocrosHuil: B aBipkeHnu 13 TITY B myHKT 7 B pelice — I W Iy TPAHCTIOPTHOE CPE/ICTBO HAXOMUTCH
m, ¢ TacCaxupamu 1 0e3; B IBIKEHUN U3 yHKTa # B TIIVY;

B TITY Bpelice m; ¢ maccaxxupamu 1 6e3; B TITY nocne

. . . t’ :
mq pefica Mo TTOCA KO 1 MO BBICAKOM; B yHKTE 7 i o sikeres B TITY;

TIoCIIe pefica M, TOJ TOCAIKOH 1 TOJT BBICAKOM.

n
Jlnst kaxczoro Buga HI'TIT B moGble Ba mocime- O ABWKCTCA B IYHKT 7.

JIOBATEbHBIX MOMEHTa BpeMenu 1, , 15, € 0T

MMEET MECTO TOJNBKO OTHA W3 BOCBMH CHTYAIIUH TIPH
JIBIDKECHUH 110 CBA3aHHOMY MapIIpyTy B MOMEHT:
— t’ W 1, TPaHCIIOPTHOE CPEICTBO IBHIKETCS

B IYHKT 7 U3 THy, OIrpaHUYCHUU:

— 1 W 1, TPAHCIIOPTHOE CPEICTBO ABIIKETCS H3
o sz () ¥ Vel (i) <1

=

nyHkra n B TIIY;

VIV | [ NO (=8

JIble JIBa MOCJEN0BATeNbHbBIX MOMEHTA 1

— t7 HI'IT HaxoamTcs B yHKTE A U B MOMEHT

> HI'T waxomurcs B TITY U B MOMEHT 1.,

Jns Toro, yto0sr HITIT s Haxoamics B Kax-
9
u ti+1
TOJIBKO B OIHOM M3 BOCBMHU TEPEUUCIECHHBIX CHU-
Tyanuii, He0OXOIUMO U JOCTaTOYHO CIETYIOIINX

(13)



npustoM Vs € LS, Vne LN,V ), € 0T,
k — mepeMeHHas XapakTepHu3yomas pa3HUIly
B ITOPSAKOBOM HOMEPE ITYHKTA # ¥ BCEX OCTaNb-
HBIX PacCMaTpPUBACMBIX ITYHKTOB B MacCCHBE
(k<>n; ke[l-N;N-1] O<n+k<N; keZ),

DTH orpaHUIEHHUS 3AMPEIIAI0T CUTYAINIO, IPH
KOTOpOH TPAHCIIOPTHOE CPEICTBO § B JIBA MOCIIE-
JIOBaTEeJIbHBIX MOMEHTA BpeMeHH JiBrkeTcs u3 TITY
B JIBa Pa3HBIX MYHKTA.

OrpaHquHHe

ZV“ (')+ Z Voo (1) <1 (14)

m=1 =1

3anpemiaer curyauuto, npu koropoi HITIT s
B JIBa ITOCJICZIOBATEIbHBIX MOMCHTA BPEMEHHU
neuxkercst B TITY u3 AByX pa3HbIX IyHKTOB.
OrpaHI/meHHe
ZW” () 3 Swei ()= (15)
KN =1
k#n
3ampelaeT CUTYyalHIo, B KOTOPOH TPaHCTIOPTHOE
CPEICTBO s B J[Ba MOCIEIOBATEIbHBIX MOMEHTA
BPEMEHHU HAaXOANTCS B Pa3HbBIX ITyHKTaX.
OrpannueHus

N M N-1 M,

IRIERUILDN 21Mi? (1)<t (16)

k#n

N M N-1 M,

>3 ()e 3 YW <t (7
" k#n s

3ampeniaT cutyanuto, B koropoit HI'TIT s B mo-

MeHT #’ nBmkercs u3 nynkta n B TIIY, a B cie-

JYIOIIMI MOMEHT % HAXOIUTCS B IYHKTE n+k

W KOTrjJa B MOMeHT 7 mBmkercs u3z TIIY B IYHKT

n,a B MOMEHT / HAXOIMTCS B MyHKTE n+K .
OrpannueHus

N M,

Y YU () L2 (i) <1 (18)

=l 1

N M, M;

U ()« 22 (i) <1 (19)
3ampeniaT cutyaiuto, B koropoit HI'TIT s aBu-
xKercst B MomentT 77 B mynkt # (8 TIIY) ¢ macca-
JKHUPAMH, & B MOMEHT 15} OCYIIECTBISET TOCAIKY
B myHkre # (B TITY).

Orpa}mqe}m;l

S (i) Y (< 0)

=1

N
W (1) 0 e @)
3ampenaoT cutyanuto, B kotopoit HITIT s B nBa

[IOCJIEI0BATEIIbHBIX MOMEHTA BPEMEHU JIBUKETCSI
B pasHbIX peiicax Mesxay TITY 1 mo0bIM U3 ITyHKTOB.

VIN] Al [ NO

OrpaHquHHe

S () 3w (22)

my, =1

3ampelaeT CUTyaluto, B KOTOpPOi ropoJcKoi mac-
CXUPCKUM TPAHCIIOPT § B JIBa MOCIIEI0BATEILHBIX
MOMEHTa BPEMEHH HAXOIHUTCs (TOCIIe Pa3sHBIX
peiicoB) B TFOOOM ITYHKTE.

B xaxb1it MOMEHT ;€ 0,7 9HCIo TIOIBHX-

Horo coctaBa HI'TIT, naxomsmerocs B TIIY, He
JIOJDKHO TIPEBBIIIATH €70 MPOITYCKHOM CIIOCOOHOCTH
o obpadorke HI'TIT:

SIS (1)< P. 23)

s=Lmy=1

VenoBue Ha BBIBO3 IMACCAKMPOB 3aIPEINaeT
curyauuto, korna HI'TIT BeIxoguT U3 IyHKTa 7
C MACCAKUPAMH B MOMEHT %y, & B TIPEIBILYIIUN

MOMCHT B IIYHKTC 7# HC OBLIO MacCaxxupoB Jid

BbIBO3a B TIIV.
OHO 3aIUCHIBAETCS B BUJIE:

ﬁﬁ(f?)+zv%(,ﬁ)<ﬂs (24)
Vi, n, q,(5)=0.

HavanpHble 1 KOHEUYHbIE YCIIOBHS 3alal0TCS
yTéM (PUKCALMU BCEX EPEMEHHBIX:

Vo (0), Var(T), Ug (0), Ugh(T),

El

Wnsm,‘, (0)’ VVnsm; (T), Wosmi (0)’ u/osmi (T)

Pa6ora TIIY
Q(tf) — YHUCIO MAacCAXUPOB, HAXOMSIIIUXCS

B TITY B MOMEHT 7 ; Q, — 4MCIIO MACCAKUPOB,
naxozsmuxcs B TITY k Momenty #=0; g —mMakcu-
MaJbHOE YHCIO MacCaKUPOB, KOTOPOE MOXKET
TOpUOBITE AIEKTPOIIOE3IOM; #° — MaKCHMaJIbHOE
YHUCIO0 MACCAKUPOB, KOTOPOE MOXKET MEPEBE3TH
TOPOJZICKOM TpaHcmopT §; €, — MaKCUMallbHOE
YUCII0 MACCAKUPOB, KOTOPOE MOXKET OTHOBPEMEHHO
Haxonuthesa B TITY.
JIOJKHBI OBITH BBITIOJHEHBI COOTHOIICHHS:

o) <9,V 1 < [0,T), 25)
Q(tig) <Q,,-8V tis €
S [ptlrptza-“pts -~,Ptgm ], (26)

N M, s

ali)-ale){ S35 01w |

n=lm=1s=1

27

(3587 0ot

n=Lmy=1s5=1
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rae v — KO3(QHUIMCHT 3al0JHEHUS TOPOICKOTrO
TPaHCHOPTHOTO cpescTBa, ¥ €[01] ;

v —K03()(PHITHEHT 3aTOTHEHHS TPHTOPOIHOTO
JIEKTPOIIOE3/1a, TPUOBIBAIONIETO MK OTIPABIISIO-
I[erocs B MOMEHT BpeMerH 1. , v €[-11] , B ciydae
€CIIM B MOMEHT BPEMEHH /; OTIIPABJICHHS dIEKTPO-
T0€3/1a He POUCXOIHT V' =0 .

Takum 00pa3oM, pacCMOTPEHHYIO 3aja4y
MOXKHO MaTeMaTH4ecku chopMyIupoBaTh Kak

T

HaxoXJeHNe MHUHUMyMa /[ = ZQ(I,»S) f > min
t=0

TIpY COOITIOICHUM BCEX TICPCUHCIICHHBIX OTPaHU-
YEHHUH.
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MpobnemHbIe BONPOCHI Nerann3auumn NOHATUN,
ucnonb3yembix B Liensix NPaBoBOro perynnpoBaHus
TPaHCNOPTHLIX OTHOWEHMIA C y4acTUeM aBToMObMNeN
C aBTOMaTU3UPOBAHHOW CUCTEMOW BOXAEHUA

Anekcangp 3EMITUH

AHHOTALUA

ompebHocMU UHHOBALLOHHO20 Pa3suMusi MPaHCNOPMHO-
20 KOMNIeKca, A8NAIWEe20Cs He MOMbKO 8aXHEUWUM, HO U He-
NpemMeHHbIM ycrnoguem peanusayuu TpaHcnopmHol cmpameauu
Poccutickoli ®edepayuu 0o 2030 e0da ¢ npoeHo3om do 2035 200a,
demepmuHUpytom Heobxo0uMOCMb KapOUHaNbHO20 U3MEHEHUS
NpUHYUNUansHbIX N00X0008 K NOCMPOEHUIO CUCMEMb| NPago8o2o
obecneyeHus opaaHu3ayuu AopoXHO20 OBUXEHUS, UCMOPUYECKU
0ocHogaHHoU Ha nocmyname 06 0bsi3aHHocMu 8odumens obecne-
yueamb NOCMOSHHBIU KOHMPONb 3a OOPOXHOU 06CcmaHosKoU
8 meyeHue 8ce20 nepuoda dguxeHus asmomobuss. B amoii cu-
myauuu npobrema npasogo2o pezysuposaHus onycka K aKcnya-
mayuu u nocnedyrue2o Ucnonb308aHUs MPaHCNOPMHbIX
cpedcme, OCHaWEHHBIX asmoMamu3uposaHHoL cucmemol 80X-
OeHusl U He npedycMampusarwux yyacmus odumerns 8 UHamu-
yeckom ynpaeneHuu asmomobunem, npuobpemaem ocoboe
meopemu4eckoe U Npakmuyeckoe 3HayeHue.

Llenbto uccrnedosaHusi, Yacmb pe3ybmamog Komopo2o
npedcmaeneHa 8 daHHOU cmamee, A8MAN0CH KPUMUYECKOE
ocmbicrieHue npobnem npagosozo 0becneyeHuUst UCNOMb308aHUs
asmomoburneli ¢ agmomamu3uposaHHol cucmemoll 80XAeHus,

Anexcanop Hzopesuy 3emnun

Poccuiickuii ynusepcumem mpancnopma, Mockea, Poccusi.
04 zemlin.aldr@yandex.ru.

Hasnuyue KomopbIx €8si3aHO ¢ HEOOHO3HaYHOCMAMU U npobenamu
3aKoHOOamenbCmea 8 Yacmu 3akpensieHus Ucnonb3yembix 6a3o-
8bIX MePMUHO8 U onpedeneHud.

C ucnonb3ogaHueM uHcmpymeHmapusi popmasbHO-
OoeMamuyeckoeo aHanu3a uccrnedosaHbl npobaeMHble 80NPOChI
Neaanu3ayuu NOHAMUS «a8moMamu3uposaHHas cucmema 80x-
OeHusy, fenawwezocs saxHeliwet, 6azosol kamezopuell
8 CCMeMe NPagoso20 pe2yrnupogaHUs UccedyembIX OMHOWEHUU.

Ha amoli ocHose, nocpedcmeom npumeHeHuss Memodos
CUCMEeMHO-NPagoso20 aHanu3a onpedeneHbl 803MOXHbIE 8apu-
aHmbI ycmpaHeHUs! 8bIseNeHHbIX Npobesnog u npomugopeyull
3akoHodamesibcmea, cehopmynuposaHs| a8MmopcKue onpedeneHus
U NpednoxeHbl HanpagneHusi NOCMPOEHUsT ynopsi00YeHHoU cuc-
meMb| NPagosbIX MEPMUHO8, NOONEXaUUX 3aKPeneHuIo 8 Hop-
MamueHbIX NPagosbIX akmax, pe2iaMeHmupyowUx UucnomnbL308a-
HUe 8bICOKOaBMOMamu3uposaHHbIX agmomobustel.

Peanusayusi chopmynuposaHHbIx aemopom npednoxeHuti
MOXem cnocobcmeosams COBEPLIEHCMBO8AHUI0 CUCMEMbI Npa-
808020 pe2yUPOBaHUs OMHOWEHUU, C8si3aHHbIX C NPUMEHeHUeM
8bICOKOABMOMamu3upo8aHHbIX MPaHCNOPMHbIX cpedcme.

Kntoyesbie cnosa: mpaHcnopm, npagogoe obecneyeHue, becnunomHbIi agmomoburs, 8bICOKOasmomamu3supogaHHoe mpaHc-

nopmHoe cpeOcmeo, asmomamu3uposgaHHas cucmema BOXOEHUSI.

QuHarcosas noddepxka: uccredosaHue ebINOMHEHO npu huHaHcogol noddepxke Pocculickoeo HayyHo2o (hoHda 6 pamkax
HayyHo20 npoekma Ne 22-28-20334 «[1pasosble cpedcmea obecneyeHust 6e3onacHocmu Lcnob308aHusi becnunomHbix asmomobunel

8 mezanonuce», https://rscf.ru/project/22—-28-20334/.

[Jns uumuposanus: S3emnun A. Y. [pobnemHb e 80npockIne2anusayuu nNoHSmul, UCNob3yeMbIX 8 UESX Npasoso20 peaynupogaHust
mpaHCcNoOpMHbIX OMHOWeHUU ¢ yyacmuem asmomobuneli ¢ asmomamu3aupogaHHol cucmemoli 8oxdeHust // Mup mpaxcnopma. 2022.
T. 20. Ne 5 (102). C. 29-34. DOI: https://doi.org/10.30932/1992-3252-2022-20-5-4.

MonHbIl mekecm cmambu Ha aH2nuiickoM si3bike ny6aukyemcsi 0 mopoli 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

PacnipocTpaHeHne BEHICOKOAaBTOMaTH3MPOBAaH-
HBIX TPAHCHOPTHBIX CPEICTB, OCHOBAHHBIX Ha
MPUMEHEHIUN aBTOMAaTH3UPOBAHHOW CHCTEMBI
BOXKJEHUS, 0OecTIeunBalonef MUHIMHU3AINIO
YYacTHs BOTUTEIIS B THHAMITYECKOM YIIPaBICHUT
TPAHCIIOPTHBIM CPEICTBOM, a TPUMEHHUTEIBHO
K OECIIMIIOTHBIM aBTOMOOWIISIM — ITOJTHOE HCKITIO-
YeHHE BOAMTENS U3 ATOTO MpoIlecca, Moapasy-
MeBaroIee M3MEHEHHE er0 MPaBOBOTO CTaTyca
C KaTeTOPUH «BOTUTEIHY Ha KIIACCAKUPY, IPE-
mojaraeT HeoOXOAMMOCTh H3MEHEHHS TTapa/InT -
MBI ITPaBOBOTO 00ECTICUEHHS JOPOKHOTO JIBIKE-
HUSL.

Ecnu peiicTByromas cucrema npaBoBOIO
perynupoBaHUs OTHOIICHHUH, CBA3aHHBIX C OpTa-
HU3aIMed U obecredeHneM 0e30MacHOCTH JI0-
POXHOTO JTBMKEHUS, OPUEHTHPOBaHA Ha (QyHK-
UOHUPOBAHNE HHU3KOABTOMATH3WPOBAHHBIX
TPAaHCIIOPTHBIX CPEACTB, MPEANOIararoiInx
00513aHHOCTH BOIUTENSI 00€CIICYNBATh KOHTPOIIb
3a TIOPOXKHOI 0OCTAHOBKOH U yIIpaBJICHHUE aBTO-
MOOHMIIEM B TEUCHHE BCETO MEPHOa ABIKCHUS
TPAHCIIOPTHOTO CPE/ICTBA, TO MPUMEHEHHE BBI-
COKOaBTOMATH3MPOBAHHBIX TPAHCHOPTHBIX
cpeacTB TpedyeT HE TOJBKO KapAHHAIBHOTO
M3MEHEHNS MTOIXO0I0B K OTPE/ICTICHUIO CUCTEMBI
YY9aCTHUKOB TOPOKHOTO JABIIKCHNUS, YTOYHEHHIO
UX TPaBOBOIO CTaryca, HO ¥ (OPMHUPOBAHUS
HOBOTO KaT€TOPHAIBHOTO psla MOHITHH, HC-
TMIOJTb3yEMBIX B LIEJISX TPABOBOTO PETYIHNPOBAHUS
TPAHCHIOPTHBIX OTHOIICHHUH C y9aCTHEM aBTOMO-
Owtell ¢ aBTOMaTU3UPOBAHHON CHCTEMOM BOXK-
JICHUS.

OTmegaeMoe 1o pe3ylIbTaTaM NCCIIEIOBAHUS
HECOOTBETCTBHE TPeOOBaHHUAM (HOpMaIbHOM
JIOTHKH 1 IOPUINIECKON TEXHUKH COMCPIKAIITHX-
Csl B ICHCTBYIOIINX IIPABOBBIX aKTaX U 3aKOHO-
IIPOEKTAX ONPEAEIEHUHN U IOHATUH, UCTIOb3Ye-
MBIX B IEJIIX TIPABOBOTO PETYINPOBAHUS TPAHC-
MOPTHBIX OTHOIICHHUI! C y9acTHEM aBTOMOOHIICH
C aBTOMATU3UPOBAaHHOM CUCTEMOM BOXKIEHMSI, HE
MO3BOJISIET 00CCIIEUNTh pelIeHue 3a1ad 3 dex-
THUBHOTO TIPABOBOTO COTIPOBOYKICHHS ITPOIIECCOB
BHEAPCHUS WHHOBAIIMOHHBIX TEXHOJOTHUH
B TPAaHCTIIOPTHYIO cucteMy Poccun.

PE3YNbTATbI

Pouib ipaBoBoOro odecrneyeHusi MPoIECCOB

BHE/IPEHNSI HOBBIX TEXHOJIOTHIA

151 MHHOBAIIMOHHOTO Pa3BUTHSI TPAHCIOPTA
OOGOCHOBaHHO OTMEUYAETCS, YTO PEBOIIOIH-

OHHBbIE TEXHOJIOTNYECKHIE M3MEHEHUSI C HEM30exk-

HOCTBIO TPEOYIOT JISTUTUMHU3ALUK 32 CUET TPH-

VI | } NO

BE/ICHHS [TPABOBBIX OCHOB B COOTBETCTBUE C HO-
BBIMH PEANIUSAMU COLIMATBHO-I)KOHOMUYECKOTO
pazButHs. Kak Hurzme, ocobo sipko 3Ta 3aBUCH-
MOCTb OTpakaeTcsl Ha TpaHcnopte [1, c. 45; 2].

IIpencraBurensmu Hay4qHOM 1Kokl « TpaHc-
MIOPTHOE NPaBO» MO PE3yabTaTaM HCTOPHUKO-
IIPaBOBOIO aHAIN3a OTMEUAETCS SIBHO BBIPAYKECH-
Hasl 3aBUCHUMOCTb MEXJy HOSBICHHEM HOBBIX
BUJIOB TpaHCIoOpTa (3KeIe3HOJOPOKHOTO, aBTOMO-
OWIILHOTO, aBUAIIMOHHOTO  T.J1.) M aKTUBH3AIINCH
HOPMOTBOPUECTBA B LIEJISIX IPABOBOIO YPEryiaH-
pOBaHMsI OTHOILIEHUI, BO3HUKAIOIIUX B CBSI3U
C BHE/IPEHHEM HOBBIX TexHoJoruii 3, c. 405; 4,
c.263; 5, c. 67].

[Tomumo TOTO, C HEOOXOANMOCTBIO YIIpaBIIC-
HUSI HOBBIMH TE€XHOJOIMYECKMMH MpOLECCaMH,
PEeTYJIUPYEMBIMH aKTyaJTH3UPOBAHHBIMU JTHOO
CTICIMAIBHO Pa3paboTaHHBIMU ITPABOBBIMH HOP-
MaMHM, BO3HUKAET NOTPEOHOCTh B TIEPECMOTpE
1 OOHOBJICHUM COZICPKAHUSI MTPABOBBIX JIUCIH-
TUIMH, TIPENOJIaBaeMBbIX OyITyIIeMy CHELUAINCTY
Ha TPAHCHOPTE, U3yYEHUE KOTOPBIX JODKHO MO-
MOYb c(hOpMHPOBAThH €ro MpodecCHOHANBHYIO
MIPAaBOBYIO KYJIETYPY, COOTBETCTBYIOILYIO HOBBIM
TpeboBaHusAM [6, c. 249-250; 7, c. 4963; 8,
c. 4075].

3apyOeKHbIE CHEIUAINCTHI AKTUBHO JIEMOH-
CTPHUPYIOT 3aMHTEPECOBAHHOCTH B HAyUHOU pa3-
paboTKe TaHHBIX BOIIPOCOB, OCO3HAHHUE TOTO, YTO
HEJI0OCTaTOUYHOCTh MPaBOBOTO PETyIHPOBAHUS
SIBJISICTCS 3HAUMMBIM CJICPIKHBAIOIIMM (haKTOPOM
JUISL pa3BUTHSI MHHOBAIIMOHHOTO TpaHcmopra [9,
c. 618]%

O nuHaMHUKe Pa3BUTHS CHCTEMBI IIPABOBOIO
PEeryanpoBaHus B 00JIaCTH BHEIPEHUSI BRICOKOAB-
TOMAaTHU3UPOBAHHBIX TPAHCIOPTHBIX CPEACTB
CBUJETENBCTBYIOT PE3yabTaThl CPABHUTEIBHO-
IIPaBOBOTO aHAJIN3A, OCYILECTBIEHHOIO MPE/ICTa-
BUTEISIMH HayuHOHU ImIKoabl «TpaHcmopTHOE
npaBo». Ecim OykBanbHO emé Ba rojga Hazajn
3akoHonarenbcTBo KHP B mpuniumne uckmovano
KaKyI0-JIM00 BO3MOXKHOCTB HCIIBITAaHUH aBTOHOM-
HBIX TPAHCHOPTHBIX CPEACTB Ha CKOPOCTHBIX
aBTOMArucTpasx, To yxxe k Hadany 2021 roma
JUISL TECTUPOBAHUS HHTEIIEKTYaJIbHBIX TOJKIIIO-
YEHHBIX TPAHCIIOPTHBIX CPEACTB OBLIO OTKPHITO
2 TBIC. KM JIOPOT OOIIIETO MOJIb30BAHMSI, KOMITaHH-
SIM Ha IPOBEJICHHE TECTOB OSCIMIOTHOTO BOXK/IE-
Hus BbiaHo Oonee 400 nunensuit. [lpu sTom

! Siddiqui, F. Waymo to launch fully driverless service
to the public — a first just in time for the pandemic. The
Washington Post, 8 October 2020. [DnexTpoHHSBIN pecypc]:
https://www.washingtonpost.com/technology/2020/10/08/
waymo-driverless-rides/. loctyn 23.09.2022.



o01mii mpoder B X0/ie JOPOXKHBIX HMCIBITAHHIMA
OPEBBICKI 2 MITH KM?.

OtMeyaeTcs, 4To UMITYJIBC YCKOPEeHH IO (hopmu-
POBaHUsI CUCTEMBbI IPABOBOTO PEryJIUPOBAHUS
B 00JIaCTH UCIOJIB30BaHMs BbICOKOABTOMATHU3HPO-
BAaHHBIX TPAHCIIOPTHBIX CPEJICTB ObLT CBsI3aH C pac-
NPOCTPaHEHNUEM TaHJEMUH KOPOHABUPYCHOM HMH-
¢exrmn COVID-19, nockonbKy, Kak rokasaji OrbIT
KHP, npumeHeHne 0eCrnmiIoTHBIX aBTOMOOUIIeH
T03BOJISIET 00ECIIEYNBATH JJOCTABKY MEIMKAMEHTOB
Y MHBIX HEOOXO/IMMBIX IPY30B B 30HBI C BBICOKUM
PHCKOM 3apakeHHsl, MUHUMH3HUPYST PUCKH «IIepe-
kpéctHOTO 3apakeHns»° [10, c. 18— 19; 11].

B nauane 2022 rona TeHJEHIIUsI yCKOPEHHUS
NPaBOTBOPUYECTBA B EJISIX CKOPEHILIETO Iepexoia
OT CTa/I11 SKCIIEPUMEHTAILHOTO PErYIMPOBAHMS
K IIPUHIUIIAAIIBHO HOBOI CTa/IMK OrpaHUYECHHO-
rO BBEICHHs BCEOOIIEro peryinpoBaHus B 00-
JIACTH BBICOKOABTOMATH3HPOBAHHBIX TPAHCIIOPT-
HBIX CPE/ICTB el Ooee yCHIIUIach.

Tak, 11 mapra 2022 rona HarponansHas af-
MHHHCTpaLUst 0€30M1aCHOCTH JIOPOXKHOTO JIBHIKE-
Hus CIIA ycTpaHuia 0CHOBHOE IPETSTCTBUE IS
BHE/IPEHHS MIOJTHOCTHIO aBTOHOMHBIX aBTOMOOU-
nel, BHecs n3MeHeHus B denepanpHblie cranaap-
ThI 0€30MTACHOCTHU TPAHCIIOPTHBIX CPEJICTB B YACTH
OTMEHBI TpeOOBaHUs 00 00s3aTeILHOM HPHCYT-
CTBHH PYJisl B KOHCTPYKIIUK aBTOMOOHIIS*.

C 6 mromns 2022 rona B EC BBenéH B neiicTBue
Pernament (EC) Epomneiickoro IlapiamenTa
u Cosera 2019/2144 o TpeboBaHusix K Oe3ormac-
HOCTH TPAHCIIOPTHBIX CPEICTB®, YCTAHABINBAIO-
it 6a30Bbie TPEOOBAHUSI K OS30IIACHOCTH BbI-
COKOABTOMAaTH3MPOBAHHBIX U ITOJIHOCTHIO aBTOMA-
TU3UPOBAHHBIX aBTOMOOWIIEH (cT. 11).

2 China to let self-driving cars be tested on highways.
[Dnekrponnslii pecypc]: http://www.chinadaily.com.
cn/a/202101/12/WS5ffd3657a31024ad0baa209c¢.html.
Joctyn 24.09.2022.

3 3emunH A. U., 3emmuna O. M., Knénos M. B. [u ap.].
OpraHn3alliOHHO-IIPAaBOBbIC OCHOBBI (D)YHKIIHOHUPOBAHHS
TPAHCIIOPTHOH CHCTEMBI B YCIOBHUSIX CIIOKHON SIHAEMHUOIIO-
rudeckoi oocranoBku: Yueonuk / Oteet. pea. A. U. 3emiu,
. B. Xomukos. — M.: Pycaiinc, 2020. — 310 c. ISBN 978-
5-4365-6523-1.

# CILIA HakoHel| pa3pemiar IIOJIHOCTEI0 aBTOHOMHBIC TPAHC-
MIOPTHBIE CPEJICTBA, HE TPEOYIOIIHE YIIPABICHUS YEI0BEKOM.
[Onexrponnslii pecypc]: https://news.myseldon.com/ru/
news/index/268434013. JToctyn 23.09.2022.

5 Regulation (EU) 2019/2144 of The European Parliament
and of the Council of 27 November 2019 on type-approval
requirements for motor vehicles and their trailers, and
systems, components and separate technical units intended
for such vehicles, as regards their general safety and the
protection of vehicle occupants and vulnerable road users.
[DnexTponHbIil pecypce]: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=celex%3A32019R2144. Hocrtyn
24.09.2022.
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C 1 aBrycta 2022 ropa Berymnmio B cuiy [lo-
JIOKEHUE 00 YIpaBICHUH MHTEIICKTYaJbHBIMH
1 TOJIKITIOYEHHBIMU TPAHCTIOPTHBIMU CPEJICTBAMHU
B Il HEWKIHBCKOI 0C000 SKOHOMHUYECKOH 30HE
(Kuraif), B cOOTBETCTBUH ¢ KOTOPHIM BBOAUTCS
MIOCTOSTHHOE PETYIUPOBAaHKE AJIsI BHICOKOABTOMA-
THU3UPOBAHHBIX aBTOMOOMJIEH C BOIUTENEM 3a
pynéM, a Tak)Ke pa3perraercs HCHOJIb30BAHUE
TIOJIHOCTBIO aBTOMATH3MPOBAHHBIX aBTOMOOMIIEH
B CIEIHATBHO OTBEAEHHBIX 30HaX .

Poccuiickas cuctema mpaBoBOIro peryiupoBa-
HUSI OTHOIIEHHUH C y4aCTHEM BbICOKOABTOMATH3H-
POBaHHBIX TPAHCIIOPTHBIX CPEJICTB HA HACTOSIIIIEE
BpeMs1 BCE €1LE HAXOAUTCS B DKCIIEPUMEHTAIbHOU
ctagui. HopMaTHBHBIM aKTOM, PEryIHpyIOIIUM
TECTUPOBAHUE BEICOKOABTOMATH3NPOBAHHBIX aB-
TOMOOMJIEH, sIBIIsieTCsl TIocTaHoBieHue [IpaBu-
tenbeTBa PO ot 09.03.2022 1. Ne 309 «O0 ycra-
HOBJIEHHM IKCIIEPUMEHTAIIBHOTO MPaBOBOIO pe-
xuma B cepe udpOBBIX MHHOBALMN U yTBEp-
xaeHun [IporpaMMsl SKCIEpUMEHTAIBHOTO
MIPaBOBOIO pexuma B cepe HudpoBbIX HHHOBA-
LU [0 IKCILTyaTaI[H BEICOKOABTOMATH3UPOBAH-
HBIX TPAHCIIOPTHBIX CPEICTBY.

Pucku oTcTaBaHus B 3TOW 00JacTU MOTYT
PHOOPECTH HEBOCIIOJIHUMBIN XapakTep, 4To
TpeOyeT NPUHSTHS CKOPEHIINX Mep AJIsI PEILCHUsI
po0JIeMbI IIPABOBOTO PETYJIMPOBAHMUS IIPHUMEHE-
HUSI BHICOKOABTOMAaTU3HMPOBAaHHBIX aBTOMOOMIICH.

Cocrosinne 1 po0dJieMbl ponecca
JIerMTUMHM3AIUH NOHATHIA, HCIIOJb3yeMbIX
B 1IeJISIX o0ecreyeHHs] IKCITyaTaluu
BBICOKOABTOMATH3UPOBAHHBIX
TPAHCIIOPTHBIX CPeICTB

[TonoxxeHueM o MPOBEACHUH SKCIIEPUMEHTA
T10 OTIBITHOM AKCIUTyaTaluy Ha aBTOMOOMIIBHBIX
Joporax oOLIero Mmojab30BaHUs BHICOKOABTOMA-
TU3UPOBAHHBIX TPAHCIIOPTHBIX CPEACTB (Jasiee —
[TonoxeHue) onpeaeneHb! TEPPUTOPUH U CPOKU
MPOBeNeHUsI FKcTiepruMenTa’. B kadecTBe cyml-
HOCTHOTO MPU3HAKa TAKOTO POfia TPAHCIIOPTHO-
IO CPEJICTBA BIIOJIHE JIOTMYHO BBICTYIAET HAJU-
Yhe «aBTOMAaTU3UPOBAHHON CHCTEMBI BOXK[E-

® TTonoxenus: [LI9HBKIHBCKONH 0CO60H IKOHOMHUUECKOM
30HBI 00 yNpaBICHUH YMHBIMH U TIOAKJIFOYEHHBIMI TPAHC-
noptHeIMU cpenctBamu (2022 ). [DnekTpoHHbIit pecypc]:
https://www.globaltimes.cn/page/202207/1269924 .shtml.
Joctyn 23.09.2022.

" Tlocranosnenue [pasutenscrea PO ot 26 Hos6Opst 2018 .
Ne 1415 «O npoBeleHMH SKCHEPUMEHTA 110 ONBITHOM
9KCILTyaTallni Ha aBTOMOOMIIBHBIX JOPOTax OOIIEro MoJib-
30BaHUsI BHICOKOABTOMATH3HPOBAHHBIX TPAHCIIOPTHBIX
CpenCTB» (C MBMEHEHUSIMU U JOTIOTHEHUAMHM). [DIEeKTpOH-
HBI pecypc]: http://publication.pravo.gov.ru/Document/
View/0001201811270008. Toctym 23.09.2022.
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HUS», KOTOPasi, B CBOIO OYEePe/ib, OTIPEIENIACTCS
KakK «IIpOorpaMMHO-aIMapaTHble CPeCcTBa, OCYy-
IIECTBIISAIONINE YIPaBI€HHE TPAHCIOPTHBIM
cpencTBoM 0e3 (pU3UUecKoro BO3ICHCTBUS CO
CTOPOHBI BoAuTeNA». OnpeaeaeHue nporpaMm-
HO-amMnapaTHbIX CpeACcTB B TekcTe [lonokeHus
OTCYTCTBYET.

B npouecce 3akoHONPOEKTHON AEATEINBHO-
CTH pa3paboTYMKaMH TaKKe IPEANPUHUMAIOT-
Cs TIOMNBITKU OINpeieNeHNs BBICOKOaBTOMAaTH-
3UPOBAHHBIX TPAHCIIOPTHBIX CPENCTB.

Tax, mpoext ®enepanbHoro 3akoHa «O BbI-
COKOABTOMAaTH3UPOBAHHBIX TPAHCIOPTHBIX
CpeJICTBaX ¥ O BHECEHUHU U3MEHEHUH B OT/IETIb-
Hbl€ 3aKOHOJATelIbHbIE aKTbl Poccuiickoi
Deneparun»®, paspaboTaHHBIA BO HCIIOTHE-
Hue nynkra 1 Kommiekca meponpusituii mo
TECTUPOBAHHUIO M MOITAIIHOMY BBOJY B JKC-
IUTyaTaltio Ha 0porax 0OIIero MmoJb30BaHus
BBICOKOABTOMATU3UPOBAHHBIX TPAHCIIOPTHBIX
cpencTB 0e3 MPUCYTCTBUSI MHXKEHEPa-HUCIIbI-
Tareysl B CaJlOHE TPAHCHOPTHOTO CPENCTBa,
Mpe1yCMaTPUBAIOLIUX UX ONBITHYIO KOMMeEp-
YECKYI0 9KCIUTyaTalHio0 B OTJIEIbHBIX CyObeK-
tax Poccuiickoit @enepanuun or 12 mapra
2021 r. Ne 2189n-I150 u HampaBieHHBIH Ha
peryaupoBaHUe OTHOIIEHHUH, BO3HUKAIOIIUX
B CBS3U C M3TOTOBJICHUEM M HKCILTyaTanueit
BBICOKOABTOMATU3UPOBAHHBIX TPAHCIIOPTHBIX
cpeacTB?, mpeanaraeT CieaAyIee onpeaese-
HHUE BEICOKOABTOMAaTH3UPOBAHHOT'O TPAHCIIOPT-
HOTO CPE/ICTBA —3TO «TPAHCIIOPTHOE CPEACTRO,
OCHAIEHHOE aBTOMAaTU3UPOBAHHON CUCTEMOMU
BOXKJICHUSI M1 IOMYIIIEHHOE K yYacCTHIO B TOPOXK-
HOM JIBUKEHUM Ha Teppuropuu Pocculickoit
denepauuny.

C Tem, 4TO HAJIMYKE aBTOMATU3UPOBAaHHOM
CHCTEMBI BOXKJIEHHS SBIISIETCS CYIIHOCTHBIM
U, TI0 CyTH, €IUHCTBEHHBIM IPU3HAKOM BBICO-
KOaBTOMAaTH3UPOBAHHOTO TPAHCIOPTHOIO

8 Tlogrorosien Muntpancom Poccun 10.06.2021 ropa. ID
npoekra 02/04/06-21/00116763 (ne Buecén B I'J] PC PD,
TeKCT 1o coctostHuio Ha 10.06.2021). [DnexTpoHHBIH pe-
cype]: https://www.doclist.ru/news/politics/2706967.html.
Joctym 23.09.2022.

9 Ha MOMEHT HOATOTOBKH CTaThU 3aKOHOIPOEGKT IIPOXOJIAIT
IpOLEypPy OLEHKHU PEryAUPYIOIIEeTo BO3ACHCTBIS B COOTBET-
CTBHH ¢ HoctaHoBiIeHneM [IpaButensctBa PO ot 17 nexabpst
2012 . Ne 1318 «O nopsaxe nposeneHus GpeaepaabHbIMU
OpraHaM¥ HCHOJHHUTENBHOIT BIIACTH OLIEHKU PETyJIHPYIOLIEro
BO3JCHCTBHS MPOCKTOB HOPMATHUBHBIX IPAaBOBBIX aKTOB,
IIPOEKTOB IONPABOK K IPOEKTaM (eaepaabHBIX 3aKOHOB
u nnpoextoB pemenniit Copera EBpa3uiickoil 5)KOHOMUYECKOM
KOMHCCHH, a TaK)Ke O BHECCHHH M3MCHEHUH B HEKOTOpPBIC
akthl [IpaBurenscTBa Poccuiickoit denepanumy. [DnekT-
poHHBII pecypc]: https://base.garant.ru/70285758/. octyn
23.09.2022.
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CPEe/CTBa, TO3BOJISIIOIUM OTTPAHUYHUTH €0 OT
HWHBIX TPaHCHOPTHBLIX CPEACTB, B IMPUHIUIIC
U C HEKOTOPbBIMU JONYHICHUAMU C NJaHHBIM
OIpe/IeJICHUEM MOXKHO COTJIACHUTHCSI.

Opnnaxo 6051ee YeM COMHUTEIbHBIM C TOUYKU
3peHust (GOpMaIbHON JIOTUKH BUIAUTCS TPEA-
JIO)KEHHOE B 3aKOHOIIPOEKTE OIpeieseHHe
aBTOMaTHSHpOBaHHOﬁ CHUCTCEMBbI BOXKACHUS KaK
TEXHHUYECKOT0 CpeJICTBa, 00eCIeYnBaIOIIero
JUHAMHUYECKOE YIPaBIECHUE TPAHCIOPTHBIM
CPEICTBOM.

Kpowme Toro, u3noxeHHbI BapHaHT IpOTH-
BOPEUYUT ONPEICICHUSM, JIETATM30BAHHBIM KaK
B JICHICTBOBABIINX HA MOMEHT pa3padOoTKH, TaK
1 aKTyaJIbHBIX Ha HaCTOHIJ_[I/Iﬂ MOMCHT HpaBoO-
BbIX JTOKYMCHTAaX.

O0bocHyeM ATOT Te3uc dosee mogpooHO.

Crietyer NCXOIUTh 13 TOTO, YTO COITIACHO OTIpe-
nenenuto, conepxkamemycst B TOCT 30372-95
«COBMECTHUMOCTb TEXHUUECKHUX CPEICTB JJIEK-
TpoMarHuTHasi. TepMUHBI U ompeneneHus»
TEXHUYECKOE CPEJICTBO — ITO «H3zenue, 000-
pyAOBaHHE, anmnaparypa WM UX COCTaBHBIC
4acTH, PyHKIIHOHUPOBAHHE KOTOPBIX OCHOBA-
HO Ha 3aKOHAX DIIEKTPOTEXHUKHU, PAJANOTEXHH-
KU U (MJIM) DIIEKTPOHUKH, COAEPKAIIHE DIIEeK-
TPOHHBIE KOMIIOHEHTHI U (MJIM) CXEMBI, KOTO-
PpBI€ BBIMOJHSIIOT OJJHY JIW HECKOJIBKO CIIEAYO-
muX (YHKUMW: yCUJIeHUE, TeHepupoBaHue,
npeoOpa3oBaHue, IEPEKIIOYCHIE U 3alIOMUHA-
HUEY.

Hanee, MexrocynapcTBeHHbIN CTaHAAPT
I'OCT 34.003-90 «MudopmannoHHas TeXHO-
sorusi. Komruieke cranjapToB Ha aBTOMaTH3U-
POBAHHBIC CUCTEMBI. ABTOMaTI/ISI/IpoBaHHLIe
cuctembl. TepMuHBI U ompeeneHus» 1 (na-
nee — MexXrocynapcTBeHHBIN CTaHAAPT), AeH-
CTBOBABIIIMHM HA MOMEHT IIOAT'OTOBKH U BHECEC-
HUSI Ha PACCMOTPEHHUE 3aKOHOINPOEKTa, yCTa-
HaBJIMBaJI, 4TO IIOJ aBTOMaTH3HpOBaHHOI71
CUCTEMOH MOHMMAETCsI CUCTEMa, COCTOSIAs
U3 IepcoHalia ¥ KOMILJIEKCa CPEJICTB aBTOMa-
THU3ALUU €ro JeSTEIbHOCTH, pPeaTu3ylomas
UH(POPMAIIMOHHYIO TEXHOJIOT'HIO BBITIOIHEHHUS

WTOCT 30372-95 «CoBMECTHMOCTb TEXHUYECKHUX CPEJICTB
ariekTpoMarautHas. TepMUHBI U ONIpesieeH s, [DNEeKTPOH-
HBIil pecypce]: https://docs.cntd.ru/document/1200015869.
Joctyn 24.09.2022.

1 TOCT 34.003-90 «MH(pOopMannoOHHAS TEXHOJOTHS.
Komruieke cTaHaapToB Ha aBTOMATH3MPOBAHHBIC CHCTEMBL.
ABTOMaTH3HPOBAHHBIC CUCTEMbI. TEpMHHBI U OHpeJere-
Hus». YTBepkIEH U BBeACH B aeiicTBue [locTanoBneHHEM
T'ocynapcteennoro xkomurera CCCP no ynpaBieHHt0
Ka4yeCTBOM MPOAYKIMU M cTangapram ot 27.12.1990 r.
Ne  3399. [DnexrponHnsiii pecypce]: https://docs.cntd.ru/
document/1200006979. Toctym 24.09.2022.



yCcTaHOBJEHHbIX (yHKuui. Takxkxe Mexrocy-
JapCTBEHHBIM CTaHIApTOM YCTaHOBJICHO, YTO
ABTOMAaTU3UPOBAHHYIO CHCTEMY 00pas3yloT
CJIEYIOLIHME CTPYKTYPHBIE DJIEMEHTHI: M10JIb30-
BaTelIb aBTOMAaTU3UPOBAHHON CHUCTEMBI; IKC-
IUTyaTallMOHHbIH IIepCOHAIl; OpPraHN3alMOHHOE
obecrieueHre aBTOMAaTU3UPOBAHHOW CHCTEMBI;
METOAMYeCcKoe oOecredeHrne; TEXHHIEeCKoe
obecreyeHue; JUHIBUCTUYECKOE obecIeue-
HUE; IIPaBOBOE 0OeCIeYeHHe 1 Jp.

Tam e yCTaHOBJIEHO, YTO COBOKYIHOCTb
BCEX TEXHHYECKUX CPEJCTB, UCIOJIb3YEMBIX
npu (YHKIMOHUPOBAHWU aBTOMAaTHU3MPOBAH-
HOW CHCTEMBI, COCTaBIISIET TEXHUYECKOE 00ec-
HeyeHue.

TakuM 00pa3zoM, TEXHHYECKOE CPEICTBO
JIMIIb OJIMH U3 DJIEMEHTOB TEXHUYECKOT0 00ec-
NeYeHHsI, KOTOPOE, B CBOIO OYePE/ib, IPEICTAB-
JsieT coOOM BCETo JUILb OJMH U3 BUJIOB 00ec-
MeYEHUS] aBTOMAaTU3UPOBAHHOI CHCTEMBI.

COOTBETCTBEHHO, COJEpKaHUE MOHITHUS
«aBTOMAaTHU3UPOBAaHHAsI CHCTEMa» 3HAYUTEIBHO
HIMpEe U BKIIOYAET B CBOH COCTaB B KayecTBe
OJIHOTO M3 AJIEMEHTOB TEXHUYECKHE CPEJICTBA.

B pe3synbrare MOXXHO cliesaTh BBIBOJ O TOM,
YTO NPU ONPEACICHUH aBTOMAaTU3UPOBAHHOU
CHCTEMbI BOXKJCHHUSI pa3pabOTYNKaMH 3aKOHO-
NPOEKTa He OBbUIN YUTEHbI U BKIIIOYECHBI B OIIpe-
JIeJICHHE TaKhe Ba)KHEHIne COCTaBISIOIINE
ABTOMAaTHU3UPOBAHHOM CUCTEMBI, KaK: POrpaMm-
Hoe o0ecrieueHne, OrpeIeNsieMoe KaKk COBOKYII-
HOCTb [IPOrPaMM Ha HOCUTEJISIX JaHHBIX U IIPO-
IPaMMHBIX JOKYMEHTOB, [TpeHa3HaYCHHAs JUIs
OTIIaJIKK, (DYHKIIMOHMPOBAHUS U TMPOBEPKU pa-
00TOCIIOCOOHOCTH CUCTEMBI; HH()OPMAIIMOHHOE
obecrieueHue, onpexaessieMoe B Mexrocynap-
CTBEHHOM CTaH/IapTe KaK COBOKYITHOCTb (hOopM
JIOKyMEHTOB, KJacCHU(pUKaTopoB, HOPMATHBHOM
0a3bl U pealM30BaHHBIX PELICHUH 0 00bEMaM,
pa3mernieHHo 1 (hopMaM CyIecTBOBaHMs HH(POP-
Maluy, IPUMEHSEMO B aBTOMAaTU3UPOBAaHHOU
cucreMe npu e€ (yHKIMOHUPOBAHUU; OPraHU-
3aI[MIOHHOE 00ECIIeUeHNE CUCTEMbI KaK COBOKYTI-
HOCTb JJOKYMEHTOB, yCTaHABIMBAIOIINX OPraHu-
3alMOHHYIO CTPYKTYpY, IIpaBa M 00sS3aHHOCTH
TOJIb30BaTEINEl M AKCIUTYaTallIOHHOTO TIEPCOHA-
1a AC B yclioBUsIX (pyHKIIMOHUPOBAHUSL, IIPOBEP-
Ki ¥ o0ecrieueHuss paboTOCIOCOOHOCTH CHUC-
TEMBI.

C 1 suBaps 2022 roga 'OCT 34.003-90
«Tepmunsl u onpeneneHus» 3ameHéd Ha Hanmo-
HaJIbHBIM cTanaapt Pocculickoin denepanuu
I'OCT P 59853-2021 «MudopmaoHHbIe TeX-
Hosoruu. Komruieke craniapToB Ha aBTOMATH-
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3MPOBaHHbIE CUCTEMBl. ABTOMAaTH3MPOBaHHBIC
cucTeMbl. TepMUHBI 1 OTIPEICICHHUSI» 12 (Taee —
HanuonaneHbIil cTaHgapT), KOTOPBINA pacmpo-
CTpaHseTCsl Ha aBTOMAaTH3UPOBAHHBIE CUCTEMBI,
UCIIOJIb3YEMbIE B PA3JIMYHBIX BUJIAX AESATEIbHO-
cTH (MCClieJOBaHus, IPOSKTUPOBAHUE, YIIPaBIIe-
HUE U T.I1.), BKJIIOYasi UX COYETaHuUsI.

ComnacHo HannonanbHOMY CTaHIapTy, aB-
TOMAaTU3MPOBAHHASI CUCTEMA — 3TO CUCTEMa,
COCTOsIIIAs N3 KOMILIEKCA CPEJICTB aBTOMATH3a-
LY, peaTn3yIoero HHPOPMaIMOHHYIO TeX-
HOJIOTHIO BBITTOJHEHUSI YCTAHOBJICHHBIX (DyHK-
UMW, U TepcoHana, 00ecneunBalonero ero
¢dyHKroHupoBanue. [Ipu 3ToM B 3aBUCHMOCTH
OT BU/Ia JACATEIbHOCTH HapsAy C JPYTUMH BbI-
JIeJIeHbI aBTOMATH3UPOBAHHBIE CUCTEMBI YIIPaB-
nenus (ACY). HanmoHnanbHBIN CTaHAAPT BbIAE-
JISIET TaKHe BH/IbI 00ECIIeUeHHsT aBTOMAaTU3UPO-
BaHHOI CHCTEMBI, KaK IMHI'BUCTHYECKOE, MaTe-
MaTH4YeCcKoe, METOIMUECKOe, OPraHU3alMOHHOE,
[IPaBOBOE, U BBIJIEJISIET APYTHE JIEMEHTHI, 00-
pasylomiue CTpyKTypy aBTOMAaTH3UPOBAHHOM
CUCTEMBI.

[TpaBoBoE OOecIieyeHne aBTOMATU3UPOBAH-
HOW CHCTEeMBI paccMmarpuBaercsi coriacHo Ha-
LUOHAILHOMY CTaHJApTy KaK «COBOKYITHOCTb
MIPaBOBBIX HOPM, PEIJIAMEHTHPYIOLIHX [IPABOBbIC
OTHOILIEHUS ITPY (PYHKLIIMOHUPOBAHUN aBTOMATH-
3UPOBAaHHON CUCTEMBI U IOPUAMYECKUI CTATyC
pe3yabraroB e€ (QYHKIMOHUPOBAHUSY.

ANPOBALINA PE3YNBTATOB

OCHOBHBI€ Pe3yJIBTaThl HCCIIETOBAHMS, U3J10-
JKEHHBIE B JIJAHHOW paboTe, ObUIN MPe/ICTaBICHBI
B JIOKJIaJie aBTOpA Ha IUIEHApHOM 3aceIaHuu
Mesx1yHapoHOTO HayYHO-TIPAKTUYECKOT0 (hopy-
Ma «TpaHcropt Oyjiyiero: BbI30BbI JUIsl IPaBay
(mocpsménHoro 90-netuto BOUP), cocrosBie-
rocst B YabsiHOBCke 16 centsiops 2022 ropa.
B opranusanun ®opyma NpUHSIIM ydacTUE
OI'BOY BO «YnpsHOBCKHI TOCYyIapCTBEHHBII
yausepcuret» (YnlI'Y), ®I'BYH UucTtuTyT rocy-
JapctBa U npasa Poccuiickoil akajeMuu Hayk
(UT'TI PAH), ®TAOY BO «Ilepmckuii rocynap-
CTBEHHBII HAlMOHAJIbHBINA HUCCIIEJ0BATEIIbCKUN
yausepcuret» (IITHNUY), U3narensckas rpymmna
FOPUCT, O6uiectBenHas opranusaius «Beepoc-

2 TOCT P 59853-2021 «MupopmarmoHHbIe TEXHOJIOTHH.
KoMIuieke cTaHAapTOB Ha aBTOMATH3MPOBAHHBIC CHCTEMBI.
ABTOMATH3MPOBAHHBIC CHCTEMBL. TEPMUHBI 1 OIIPE/ICTICHHUSD.
VYTBep:kIEH U BBEAEH B AeHCTBHE NpHKa3oM DeepanbHOro
AreHTCTBA 10 TEXHHYESCKOMY PEryJIHPOBAHUIO W METPO-
noruu ot 19 HostOps 2021 . Ne 1520-ct. [DnekTpoHHBII
pecypc]: https://docs.cntd.ru/document/1200181819. Jloctyn
24.09.2022.
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CHiicKoe 00IIEeCTBO M300peTaTesicii U paroHa-
JIM3aTOPOBY», YIBIHOBCKOE PErHOHAIBHOE OTIe-
JIeHHe 001IepocCcriicKoi 00IIeCTBEHHOH OpraHu-
3anuu «Accolualys puctoB Poccum» u ipyrue
oOpa3oBaTenbHBIC, HAYYHBIC U OOIIECTBEHHBIC
OpTaHM3AIUI;, MOICPATOPOM (POpyMa BHICTYIIHIT
JIOKTOp nosuTHaeckux Hayk B. M. Kononos.

BbiBOAbI

VY4ér monxomnoB, peann3oBaHHEIX B Harwo-
HaJIbHOM CTaH/IapTe, B X0/1¢ JallbHen el pado-
THI HaJ TpoekToM PenepanapHOro 3akoHa «O BbI-
COKOQBTOMATH3MPOBAHHBIX TPAHCIOPTHEIX
CpeICTBaX U O BHECEHUU U3MEHEHU B OT/elb-
HbIE 3aKOHOIaTeIbHbIE akThl Poccuiickoii dene-
pamum» MOXET CIocoOCTBOBAaThH BBHIPAOOTKE
€IMHOT0, HAyYHO OOOCHOBAaHHOIO IMOJAX0Ja
K OTIPENIENICHUIO BBICOKOABTOMAaTH3UPOBAHHOTO
TPAHCIOPTHOTO CPENICTBA, UMEIOIIIETO CYIITHOCT-
HBII U collep KaTelbHBIN XapakTep.

Bnecenue uamenenuii u A0MOJIHEHUHN B TEKCT
npoekTa naHHoro dereparbHOro 3aKOHA TOIHKHO
OCHOBBIBATHCSl Ha pe3yibTarax KpOIOTIMBOU
Hay4HOU popabOTKM MPaBOBBIX po0IeM, BO3-
HUKAIOIINX B CBSA3U C BHEAPEHUEM BBHICOKOABTO-
MaTU3UPOBAHHBIX TPAHCIIOPTHBIX CPEJCTB, Ha
JIOCTHKEHUSIX TPAHCIIOPTHO-IIPABOBOM HAYKH.

Kaxk 1 051710 3a5BIICHO BO BBE/ICHNH, B paMKaX
CTaThbH BU3YaJIM3UPOBAHbI U OTYACTH CHCTEMa-
TU3UPOBaHBI HEKOTOPBIE MPOOIEMBI ITPABOBOTO
PETYIUPOBAHMS FCIIONB30BAaHUS aBTOMOOMIICH
C aBTOMAaTU3UPOBAHHON CHUCTEMON BOXKJEHHUS.
EctecTBeHHO, cAeTaHHBIE aBTOPOM YMO3AKITIO-
YeHH, TpealaraeMble Ha Cyl 3aHHTEPECOBAH-
HOTO YUTAaTENs, HYXKJAI0TCS B abHEHIEH Be-
pHU(UKAIIUH, HE HOCAT aOCOFOTHOTO, 3aBEPIIEH-
HOTO U, TeM OoJiee, OKOHYATeIBHOTO XapaKTepa,
OJIHAKO OHM MOTYT CTaTh OCHOBOH /ISl HAYYHOU
JTUCKyccuH. bonee neranu3upoBaHHbIe, HAYYHO
000CHOBaHHBIC 1 IPAKTHIECKH (DYHANPOBAHHBIC
BBIBOJIBI, BBEIPAKAMOIINAE TO3UIUIO aBTOpa IO
MOAHATON B JAHHOM crarbe mpobieme, OyayT
MIPEACTABICHBI B IOCICTYIONNX ITyOIHKAIHIX,
IO UTOTaM BEIYIINXCS B HACTOSIIIECE BPeMs HC-
CIIeZIOBAaHUIH.
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LleHooOpa3oBaHue B chepe aBTOMOOUNBbHBIX
rPy30BbIX NePeBO30K

Munow NONAK Hatanba NTAXMETKUHA

AHHOTALINA

®opmuposaHue yeH Ha asmomobUsbHbIe 2py308ble nepe-
803KU 8 LleHmpankHoll Eepone 3a nocnedHue 30 nem npemep-
Neno 3HayumesbHble USMEHeHUs. B peaynupyemoll 3koHoMuke
Nepeso3yUKU NpUMeHsIU 0bsi3amernbHble mapugbl, eciedcmeue
yea0 nocrie nubepanusayuu pbiHKa OHU OKa3anuch He 20mMogbl
K camocmosimesnbHOMY LeHoo6pa3osaHuko. Pacyémsi yeH npo-
WU HECKOMIbKO 3manos passumusl. B Hacmosiwee 8pems cro-
XUMUCh cucmemb| pacyéma 3ampam, 0CHO8aHHble Ha pa3derne-
HUU 3ampam Ha nepemeHHble U NoCMosiHHbIe. [locne npucoedu-
HeHus cmpaH LleHmpanbHoll Esponbi k Eeponetickomy coto3y
KOHKYPEHUUs 8 3moM cekmope 3HayumesbHo eoapocna. [lpu
pac4éme UeHbI Ha MPaHCNOPMUPOBKY NEPEBO3YUKU UCNOMb3YIOM

Munow Ilonax', Hamanesa Opvesna Jlaxmemkuna®

L )Kununckuil ynusepcumem, JKununa, Crosaxusi.

2 Poccutickutl ynueepcumem mparncnopma, Mockea,
Poccus.

042 naturla@mail.ru.

KoaghpuyueHm ucnosnb3oeaHusi noe3dok (pelicos), komopbili
Koppekmupyem pacxodbl, Ces3aHHbIe ¢ Nepesoskol, ¢ yyémom
NopoXHe20 nepeMelyeHusi mpaHcnopmHo2o cpedcmea, kKomopoe
Q0MKEH OCYWecmeuUmMb NePego3yUK.

Lenb OaHHoll cmambu — dokazams, YmMo ¢ MOYKU 3peHUs
KOHKYPEHMOCNocoBHOCMU 4eHo06pa3nsaHusi NpUMEHeHUe
K03ghpuyueHma ucnonb30eaHus Noe3dok 8 kayecmee Nocmo-
FHHO20 KOA(hhuLyUEeHMa 3KOHOMUYECKU HEOBOCHOBAHHO.
B cmambe asmopbi 0oka3sbigalom, Ymo 3HayeHue Koahpuyu-
eHma 3aeucum He MoJIbKO 0M Mapwpyma 2py30nepesosku, HO
U om 8pemeHu, 3ampayueaemMoz0 Ha ocylecmerneHue nepe-
803KU.

Kntoyesbie criosa: asmomoburibHbie 2py308bie Nepeso3ku, KosgpuyueHm, pacyém, 3ampamb|, KOHKYPEHMOCNOCOBHOCMb.

[ns uumuposanus: lonsk M., [laxmemkura H. fO. LleHoobpa3sogaHue 8 cchepe aemomobusibHbIX 2py308bix hepeso3ok // Mup
mpaHcnopma. 2022. T. 20. Ne 5 (102). C. 35-45. DOI: https://doi.org/10.30932/1992-3252-2022-20-5-5.

MonHb1ii mekcm cmambUu, U3Ha4yanbHo npedcmaeeHHb Il Ha aHesulickoM A3bIke, ny6auKyemcs 80 8mopoll Yacmu 0aHH020 8bINycKa.
The full text of the article originally written in English is published in the second part of the issue.
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BBEOEHUE

ABTOMOOWMIIBHBIE TIEPEBO3KH B TOCICTHEE
BpeMs CTaJId BEChMa aKTyaJIbHOM TeMol o01e-
CTBEHHOTO BHUMAHHUSI, TOCKOJIBKY OT TIEPEBO30K
3aBHCAT BCE TPYIITHI HAaceTIeHHs, Oyapb To pr3u-
YecKue Win ropuamdeckne auma. Ocoboe Bius-
HHE Ha Pa3BUTHE YIKOHOMHUKH OKA3bIBAIOT aBTO-
MOOWIIbHBIE TPY30BBIE IEPEBO3KH, UEMY CIICIIH-
aJBbHO MOCBsIeHa padora [1].

Jns 3¢hekTHBHOTO OCYIIECTBICHUS aBTO-
MOOMIIBHBIX TPY30BBIX MEPEBO30K Ha OOMIEM
priake EBporreiickoro Coro3a, yciaoBus JoCTyma
K KOTOPOMY HEPEBO3UMKOB ITOCIIEI0BATEIHHO
TapMOHM3HUPYIOTCA [2], NOKHBI OBITH TaK ke
CO3/IaHBI paBHbIC PBIHOYHBIE ycIOBHUs. OqHAKO
B HACTOSIIIEE BPEMs B Chepe MepeBO30K OTMeda-
eTcs psn mpobieM ¢ GYHKIMOHHPOBAHHUEM ITe-
PEBO3YMKOB Ha TPAaHCIIOPTHOM pbIHKE EBponeii-
ckoro Coro3a. ABrop [3] paccMoTpen mpodiemy
COKpAIIICHUsI BHIMTOJTHEHHUS PaboOT Ha yCIOBHUIX
cybmonpsina Ha obmem peiaKe. CiaenyeT oTMe-
THUTB, YTO OTPAHIIECHHE PHIHOYHON KOHKYPEHIINH
B c(hepe aBTOMOOMITEHBIX TPY30BBIX IIEPEBO3KAX
TaKXKe TPOUCXOINT B (popMe AEATETLHOCTH TaK
Ha3bIBACMBIX «KOMITAHUH — MOYTOBBIX SILIUKOB .
Ha 3noynorpe6nenne npaBuiaMu OIIaThl Tpyra,
COIMATbHBIMH 1 HAJIOTOBBIMH ITPABUJIAMH B pa3-
HBIX cTpaHax EC oOpamiarT, B 9aCTHOCTH,
BHUMaHWE aBTOPHI [4]. PeIHOUHBIE omeparuu
TaKXKe 3aBUCST OT KOHKPETHBIX yCIOBHIA LIEHO-
oOpa3zoBanust. Ha mpoTsyKeHNH IITUTEITBHOTO
BPEMEHHU CTOMMOCTH aBTOMOOMIIBHBIX TPY30BBIX
nepeBo3ok B EBpomneiickom Corose pacTér 3Ha-
YUTETBHO MEJIEHHEE, YEM POCT pacxo/oB. M3-3a
HEOOXOAMMOCTH MPOBEIECHNS TEXHHYECKOTO
00CITy’KUBaHHUS TIEPEBO3UYNKN PaOOTAIOT Ha PBIH-
Ke ke 0e3 MpHOBIIN, COOTBETCTBEHHO HIXKE
YPOBHSI TOHECEHHBIX B COBOKYITHOCTH PACXO/IOB.
Takne nmepeBo3Kr B OCHOBHOM HOZICPKUBAIOT-
Cs1 32 CUET MEPEBO30K B 00PATHOM HAIPABIICHNH,
KOTOpBIE YacTO BBIITOIHSIOTCS MEPEBO3UNKAMHU
TI0 TICHE HIDKE CPEAHETO YPOBHSI C IIENbI0 M30e-
JKaTh PHCKa IPOCTOSI TPAHCIIOPTHOTO CPEJICTBA.
Hapymienne peIHOYHOTO paBHOBECHUS! W KOHKY-
PEHTHOM CpeJibl TAKKE MPOUCXOAUT N3-3a OTCYT-
CTBHS, TI0 MHEHHIO aBTOPOB, METOJOJIOTHU
MpUMeHEeHHs! (paKTOpPOB M3MEHEHHUs CIIpoca
W TIPE/IIOKEHNUS B OTJCIBHBIX pernonax EBpo-
nieiickoro Coro3a K IeH000pa30BaHMIO H, CIIEI0-
BaTEJIbHO, K KOHKYPEHTOCTIOCOOHOCTH TIEPEBO3-
YHKA.

! Mailbox, shell, or front companies — KOMMaHHH-«ITYCTHILI-
KH», HOMHHAJIbHBIC KOMITAHHH.

VI | } NO

I]envio naHHOU CTATHU SIBISETCS BHISIBICHUE
(bakTopoB 1IeHO00pa3oBaHust B chepe aBTOMO-
OWJIBHBIX MIEPEBO30K, BIIHUSIONINX Ha KOHKYPCH-
TOCIOCOOHOCTh TIEPEBO3YHMKA, U MPEIIOKCHUE
METOIOJIOT MU BKITFOUCHUS BBISBJICHHBIX (haKTO-
POB B pOpMHPOBAHHUE LICHBI.

OB30P JIUTEPATYPbI

IIpu BereHuu OusHeca B chepe aBTOMOOHITb-
HBIX NIEPEBO30K HA OCHOBE YKOHOMUYECKH TIpa-
BUJIBHBIX pacyéToB HEOOXOIMMO 0COOBIM 00pa-
30M IMOAXOAUTDH K MOCTOAHHBIM U IEPEMEHHBIM
pacxonam [5]. HecMoTpst Ha HEOOXOIUMOCTh
TAKOTO MOAX0/1a K IEHOOOPa30BaHUI0, KaK 3asB-
JIIeT 00 ATOM psiji aBTOPOB, Hampumep, [6—8],
OTOT OAXO HE OUCHDb IIMPOKO MPUMCHACTCS IPU
[[eHOO0Opa3oBaHUU B cpepe aBTOMOOMIBHBIX
Ipy30BbIX IepeBo30K B llenTpansHoit EBporne
[9]. D10 cBsi3aHO ¢ TEM, YTO MOCe Tubepanu3a-
uuu 1eH B Hayasne 1990-x IT., mo3BOJIUBIIEH
CBOOO/IHO YCTAHABJINBATH LIEHbI HA aBTOMOOHIIb-
HbIE TPY30BbIC NEPEBO3KH, NEPCBO3YHKU HE
OBUTH TOTOBBI K Pacu€Ty pacxoJ10B U MPOIOJIKa-
JIKM UCITOJIB30BATh NPEKHUE, YCTAHOBJICHHBIC 10
nubepanuzanuu 1eH tapudsr [10]. Poct Bxoa-
HBIX 3aTpar (Hampumep, IeH Ha AU3elbHOe
TOIUIMBO) TIPUBEI K TOMY, 4TO TapHu bl nepecra-
U nokpeIBath pacxozs! [11]. Kpome Toro, Ha
(GbopMHUpPOBaHUE LICHBI OKa3bIBAJO BIUSHUC
KOPIIOPaTHBHOE HAJIOTOOOIOKEHHE, YTO TOPO0-
HO paccMoTpeHO B [4; 12; 13]. ITpu npaBuiIbHOM
HO/IXOZIC MEPEeBO3YMKa K (POPMHUPOBAHUIO IICHBI
HEOOXO0AMMO, YTOOBI OH KOHTPOJIMPOBAT CBOU
COOCTBEHHBIC DKCITyaTal[MOHHBIE PACXOIbI
U, CJIeJIOBATEIbHO, MOT HA OCHOBE 3THX PacXoJl0B
MPaBUIBHO paccuuTaTh IieHy. ABTop [14] omnpe-
JieNsieT COOCTBEHHBIE PacXo/bl NEePeBO3UNKA
«KaK MoTpeOIeHne OBEIIECTBIEHHOTO TPyAa,
Tpy/a 4YesoBeka 1 (DMHAHCOBBIX PECYpPCOB LIS
OKa3aHHWs TPaHCIIOPTHLIX U UHBIX YCJIYT 3a OIlpe-
JEeJIEHHBIN NEPUOJ BPEMEHU IPU TUIIMYHBIX
YCJIOBHSIX MPOLIECCa BOCIIPOM3BO/ICTBA B OT/IEITb-
HBIX OTPACJsIX TPAHCIOPTa, COOTBETCTBEHHO,
TPAHCTIOPTHBIX KOMIAHMUAX». ABTOPBI pabOTHI
[15] moguépkuBarOT, 4TO COOCTBEHHBIE PACXOIBI
I[eJICHATIPABJICHHO TPUBS3aHbl K KOHKPETHOU
IMMPONU3BOJACTBCHHBIM MOKA3aTCJIAM, ACATCIBHO-
CTH WJIHM MIO/IPA3/ICIICHUIO KOMITaHUH.

Cy1iecTByeT psiJ1 00X METOIOB U IPUEMOB
(hopMHUpOBaHUS IICHBI, HO HE BCE OHU MOIXOIAT
JUIsl pacyéra COOCTBEHHBIX PACXOI0B TIPH aBTO-
MOOMJIBHBIX NepeBo3kax. OnpenesneHneM moj-
XOOs X paC‘IéTOB Ha aBTOMO6I/IJ'H>HOM TpaHC-
MOPTE 3aHIUMAJIKCh aBTOPBI PaboT [16], a Takke
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Cymma nyHkToB 1-6.3 nipeacrasisier coboit «IIpsiMbie pacxoib».

7. OHepaHI/IOHHLIe HaKJIaTHBIC PACXOABI.

8. AZIMUHUCTPATHBHBIC HAKJIA/HbIE PACXO/IbI.

Cymma myHKTOB 7 1 8 mpencTaBiseT coooit «KocBeHHBIC PacXOabDy.

9. I1puObuIb.

Cymma myHkToB 1 1 9 npezncrasisier co6oit «L{ery».

Puc. 1. Cmpykmypa pac4émose ¢ pa3deneHuem pacxodos Ha NPSMbIE U KC 1e [8b. ) a8Moj 1]

[17]. CornacHo aBTOpam uccieaoBaHuii [16]
u [18], B 1990-¢ rozp! i IeHOOOpa30BaHUs Ha
ABTOMOOWJILHOM TPAHCIIOPTE B OCHOBHOM HC-
TI0JTE30BAJIMCH METO/IbI, OCHOBaHHBIE Ha MPSIMBIX
U KOCBEHHBIX PACXOJax.

Ha puc. | mokazana MeToaMKa, IHPOKO NPH-
mensBiascs B 1990-x rogax amns pacuéra cTou-
MOCTH aBTOMOOMIIBHBIX TTEPEBO30K.

OnHaKo METOABI C pa3/ieIeHHEM PACXOI0B Ha
MIPSIMbIE U KOCBEHHBIE HCIOIB30BAJIUCH B OCHOB-
HOM KPYIHBIMH KOMNaHUSMH. TpaHCIIOPTHBIE
KOMITaHUH, CO3/IaHHbBIE B PAMKax NPUBATH3ALIH
TOCYJapCTBEHHBIX MPEANPUATHI U SKCIUTyaTH-
PpOBaBIIIKE MEHEE MSITH aBTOMOOMJIEH, HE paccuu-
TBIBAJIU IICHY, @ UCIIOJIB30BAJIN LIEHY, OTBEYAl0-
LIYI0 yCIOBUSIM KOHKypeHIuH [16]. B Hekoro-
PBIX KOMIIaHHUSAX, 0COOCHHO HEOONBIINX, TIPU
pacuéTe CTOMMOCTH NEPEBO3KU ITOT METOJ] UC-
MIOJIb3YETCS] U CETOHS.

ITocne 2000 rona HeKOTOpbIE aBTOPHI IPE-
TIOYJIM POBOJHTH PacuyEThl JUIs cepsl TpaHC-
MOPTHBIX YCIYT Ha OCHOBE Pa3/IEIEeHUsI paCXOA0B
Ha IIEpEMEHHBIE U TOCTOAHHbIE. B 3THX pacuérax
YUUTBIBACTCS MPOU3BEAEHHBINA pe3ynbrar [16].
CymiecTByeT HECKOJIBKO IPOLETYP pacuéTa LEHbI
Ha MEPEBO3KY C HCIOJIb30BAHUEM MOCTOSIHHBIX
U IIEPEMEHHBIX PacX0/10B, KOTOPBIE PACCMATPHU-
BaJMCh, Hanpumep, B [19-21]. [Ipunnun pacué-
Ta 3aKJIF0YAETCS B TOM, YTO NEPEMEHHBIE PAaCcX0-
JIbl 3aBHCAT OT BBIIOJHEHHOW paboThI (dare
BCEr0 — OT PACCTOSIHUSA, HA KOTOPOE OCYLIECT-
BIISUIACh NIEPEBO3Ka), a MOCTOSIHHBIE PacXOJIbI
3aBUCSIT OT MPOJOJIKUTEIBHOCTH NEPEBO3KU
(game Bcero — OT KoJIMYecTBa JIHEH, KoTopoe
3aHUMaeT repeBo3ka). Crnennduka nepeBo3od-
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HOTO TIpoIiecca B TOM, YTO B HEM TaKXKe ITPUCYT-
CTBYET IIPOU3BO/ICTBEHHAS IEITEIILHOCTbD, KOTO-
past HarpsIMyIo He y4uThIBaeTcs B neHe. [1po0-
JIeMa B TOM, YTO TPAHCIIOPTHOE CPEJICTBO BBITIOI-
HSieT HE TOJBKO paboTy ¢ Trpy3oMm, HO
1 OCYHIECTBISIET NIEpeMEIIEHHE OT MECTa BbI-
IPY3KH OJTHOM ITapTUH Tpy3a J0 MeCTa 3arpy3Ku
JIPYTOH MapTHH Tpy3a IS CIIeAyoel NepeBo3-
ku. Takoe mepemenienue BiIe4yET 3a coOOH pac-
XOZIBI JUISl TIEPEBO3YHKA, HO OHO HAIPSMYIO HE
orIayMBaeTcs 3aka3zdunkoM. J[s Toro, 4ToOBI
nepeBo3ka ObLIa 3KOHOMHYECKH (P (EeKTHBHON
JUISl IEPEBO3YNKA, ITH PACXOJIbI TAKXKE HE00XO0-
JIMIMO BKJIIOUHTB B [IEHY OCYILIECTBIEHHOI repe-
BO3KH TI'py30B s kinueHta. [To metoaukam
pacuéra, onucanusM B [20; 21] nepeMeHHbIE
pacxozbl Ha KOHKPETHYIO IEPEBO3KY KOPPEKTHU-
PYIOTCSI KOHCTAHTOH CIIEIYIOIUM 00pa3oM:
w, L),

rjie VN, — IepeMEHHBIE PACXOJIb, CBI3aHHBIE
C NEPEBO3KOH, KOTOPHIE SBISIOTCS (QyHKIHEH
YAETBHBIX NIEPEMEHHBIX PACX00B Ha MPOWIeH-
HBIH KMIoMeTp (NV,,) ¥ PaccTOSHMS, TPOHIEHHO-
IO BO BPEMsI IIEPEBO3KH (d,), ¥ CKOPPEKTUPOBAH-
HBIE C TIOMOIIBI0 KO3 PUITMEHTA HCTIOIb30BAHMS
MapipyToB 1moe3nok (K), KOTOpbIii BBIpaXaer,
Kakylo 4acTh IyTH OyJIeT HCIIOIB30BaTh INepe-
BO3UYMK HEMOCPEICTBEHHO JJIsl IEPEBO3KU. AB-
TopslI [ 16; 18] yTBepskaatoT, 4T0 3HAYCHUE KOI(-
¢unuenTa HaxoxuTcs B auanas3one ot 0,8 10 0,9
B 3aBHCHUMOCTH OT YCJIOBHH JESTEIBHOCTH Iie-
peBozunka. OHM PEKOMEHAYIOT HCIIOIb30BaTh
MOCTOSIHHOE 3HaueHue kodddunuenra npu
pacuére. bonee noxpoOHO 3aBUCUMOCTH KO3(-
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(buLMeHTa KCIIOIb30BaHMS TOE310K MBI PACCMOT-
pHM B clieyrolnei yactu cratbu. Koadduiment
HE KOPPEKTUPYET MOCTOSHHBIE TPAHCIOPTHHIE
pacxonpl (NF,), KOTOPBIE 3aBUCAT OT COOTHOIIE-
HUS:

FN, :f(nfn;d) s

ie (nf,)) — TOCTOSHHBIE PACXO/IBI Ha OKCILTyaTa-
IIUI0 TPAHCIIOPTHOTO CPENCTBA B AeHb U (d) —
KOJIMYECTBO JTHEH POJOIDKUTEIIEHOCTH ITOCTaB-
Ku Tpy3a. [IoCKOIbKy TpaHCHOPTHOE CPEACTBO
HE SKCIUTYyaTUPYyeTCsl KaX/Iblii JIeHb B TEUCHHE
BCETO T0J1a, MOYKHO yTBEPX/IaTh, YTO IMOCTOSH-
HBIC PacXoflbl B repecuére Ha OJWH JEHb JKC-
TUTyaTanuy (nf,) ABIAOTCA QYHKIMEH TOCTOSH-
HBIX TO/IOBBIX 3aTpPar Ha TPAHCIIOPTHOE CPEICTBO
(NF y) U KOJIMYECTBA IHEN SKCILUTyaTaluu B TOLy
(P,). OTO 03HAYAET, YTO MOCTOSHHBIE PACXOJIBI
Ha TePEBO3KY 3aBUCAT OT HCIIOIb3YEMBIX CETO-
JTHSI METOZIOB pacuéra CIEAyIONM 00pa3om:

Fszf(NFy;Py§d)-

AgBtop pabotsl [22] oTMeuaeTt, 4To OOJbLINH-
CTBO TPAHCIOPTHHIX KOMIIAaHUI YYUTHIBAIOT
TOJIBKO CBOM BHYTPEHHHE PACXO/bI, TOHECEHHBIE
IpY BeJIeHUH OW3HEca, HO HE NMPUHHMAIOT BO
BHUMaHHE BHEIIIHUE PAcXO/ibl, KOTOPbIE OHU HE
MOTYT KOJHUYECTBEHHO BBIACIUThH U3 JaHHBIX
Oyxrajrepckoro yuéra. T pacxojibl BOSHHKAIOT
13-3a 9KCIUTyaTal[uy TPaHCIIOPTa, HallpUMeEp, ITO
pacxo/ipl Ha HHPPACTPYKTYPY, OXpaHy OKpyKaro-
el cpeasl U T.J., 1 B OOJBLIMHCTBE ClIydaeB
TaKue Pacxo/bl MOKPHIBAIOTCS TOCYAapCTBOM
[23]. Onnako manee B 3TO¥ CTaThe MbI HE OyIeM
KacaThCs 3THX PacXo/I0B, IOTOMY 4TO O€3 UHTep-
HaJIM3allii OHU HE BIMAIOT Ha PacXojsl mepe-
BO3UMKa B XOJ€ OTJIEJIbHOM B3ATOI NEPEBO3KU
rpysa.

CornacHo aBropam [24], Ha IieHy BIMSIOT,
C OJTHOM CTOPOHBI, PACXO/IbI, TOHECEHHBIE MEpe-
BO3YMKOM B IIPOLIECCE MEPEBO3KU I'Py3a, a C APY-
roil CTOPOHBI, CTOUMOCTb, BO3HHMKAIONIAs Ha
CTOPOHE MePEeBO3YHKa MPH NepeBo3ke rpysa. [pu
LIEHOO00Pa30BaHUH HCIIOJIB3YIOTCS 1B OCHOBHBIX
MIPUHIUIA, @ UMEHHO IOJIE3HOCTh U PACXOABI.
[TpuHIIUI pacxXo0B OCHOBAH Ha MOKPBITHH Lie-
HOU IIEPEBO3KU IIOHECEHHBIX IIEPEBO3YUKOM
pacxoioB U pazyMHoOU npudbLH. CreaoBaresib-
HO, €CJTH TIEPEBO3UHNK HE OCYILECTBIISIET HUKAKUX
[IEPEBO30YHBIX OIEpaLiii, TO OH HECET MOCTO-
SIHHBIE PACXO/Ib, ¥, TAKUM 00pa30M, HEOOXOIMMO
3HATh CyMMY €ro MOCTOSHHBIX U MEePEeMEHHBIX
Pacxo/10B, KOTOPBIE MOKHO OIPEAETUTH C TOMO-
b0 OAXOJIAIIEro criocoba pacuéra pacxoioB.
[TpuHiMn pacxomoB Takxke onpeaenéH B [16].
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ABTOpBI JTAHHOTO HCCIIE0BAHNS JOMOTHUTEIBHO
OTMEYAIOT, YTO TIEPEBO3UMKY HEOOXOIUMO 0CO-
3HaBaTh, YTO BAXXHYIO POJIb UTpaeT OU3HEC-
pe3yabTar 3a ONpeielEHHbIM MEPUOJ, a HE
TOJIBKO BOITPOC PEHTA0ECIILHOCTH KXKI0H BBITION-
HEHHOM nepeBo3Kku. IIpuHuun nosne3sHocTu, Ko-
TOPBIN TaKKe HAa3bIBAIOT IPUHIUIIOM CTOUMOCTH,
BBIp@)KaeT BIUSHME CIpOca Ha IIeHy. DTO CTOH-
MOCTb, KOTOpasi BO3HUKAET IS MEPEeBO3UHKA
B pe3yJIbTaTe OCYIIECTRICHHS UM HEOCYIIEeCTB-
JIEHUS paccMaTpuBaeMoil mepeBo3ku. OnHako
yKa3aHHas CTOUMOCTD He SIBJISICTCS OTHO3HAYHO
ONpeeIEHHON KOJIMYECTBEHHON BEJIMYMHOM,
a 4acTo SIBJISCTCS CJICACTBHEM 00paTHOro 3¢-
(exra pa3nuuHbIX Bo3zelcTBuil. Ero pesyisrar
MOXKET OIPEAEIIATHCS PA3HULIEH MEX]y LEHOMN
MaTepHaIbHOTO MPOILYKTa B MECTE MIPOU3BOJICTBA
U B MecTe MoTpebieHus], Korjaa 3Ta pa3HuLa
ompesensieT MpeaesibHbIe LIEHBl Ha MEPEBO3KY,
a TaKoKe LICHOH N1ePEBO3UMBIX TOBAPOB. Apyrum
(axTOpOM, BIIHSIOIUM HA CTOUMOCTb, SIBIISIETCS
KOHKYPEHIIMSI, M, TAKUM 00pa3oM, 4eM CUIIbHEe
KOHKYPEHIIHs, TEM HHUKe CTOMMOCTb TPAHCIIOPT-
HBIX YCIYT W IIeHa Ha mepeBo3ky [25]. Pabora
[16] Takxe ompenenseT NPUHIMII TOJIE3HOCTH,
OTMeuasi, YTO KaYeCTBEHHOMY MPOIYKTY HY>KHA
U KaueCTBEHHasi IePeBO3Ka, U YTO ITU TpedoBa-
HUS K Ka4eCTBY, IPEAbABIsIEMbIE K EPEBO3UH-
Kam, OyZyT IpOJIOJIKATh PACTH, a MEPEBO3ZYUKH
JIOJDKHBI THOKO pearupoBaTh Ha HUX, 4TOOBI ObITh
B COCTOSIHUM HalTH paboTy B OyayIieM B yCio-
BUSX IIOCTOSIHHO PACTYIIENd U MHOIOYPOBHEBOU
KOHKypeHUUU. 13 npuBeNEHHBIX BbIIIE IPUHIIN-
MOB MBI TaKXXe€ MOXEM ONPEICNIUTh MPEAeIb
LIEHbI, a UIMEHHO MUHUMYM U MaKCUMyM. MUHU-
MaJlbHas [IeHa ONPeAesIeTCs TPaHHLIel COOTBET-
CTBEHHO INpEJeNbHBIX U3/IEPKEK MEepeBO3UNKa,
CBSI3aHHBIX C OCYIIECTBICHUEM IMEPEBO3KH.
MaxkcumManbHasl IIeHa ONpenensercs pasHuLen
MEKIy [IEHOH MaTepHaIbHOTO MPOIYKTa B MECTE
IIPOU3BOJICTBA MU B MECTE MOTPEOJICHUS WIIH,
COOTBETCTBEHHO, Ipojaku. Eciiu Obl 1eHa Ha
NepeBO3KY ObLJIa BbIIIE ATOW Pa3HUIIbI, TOBAPHAsI
JIUKBUIHOCTH NMPOAYKTa CHU3MIACK [26].

TpaHcropTHast KOMIAHUA TODKHA OTCIIEKH-
BaTh U yNPaBIsATh CBOMMHU PacX0JaMU U CPaBHU-
BaTh UX C KOHKypeHTaMmu. B 3amagHoit EBpone
JUIA 9TOM LIeJIN UCTIONB3YIOTCS CIIPaBOYHBIE Ta-
PpUdBI WM MHACKCHI 3aTpaT.

CrnemyeTr OTMETUTb, YTO CIIPOC HA IEPEBO3KY
MOYHO OTIPEJIeNINTh KaK BTOPUYHBIH, TaK KaK OH
BO3HHMKAET U3 MOTPEOUTEIHCKOTO CIIpOoca Ha
TOBaphl U yciyru [26]. Ha cipoc Ha nepeBo3ky
BJIUSIIOT (PAKTOPBI, BIMSIONINE HA CIIPOC HA TO-



Bapbl M YCIYTH M U3MEHEHHE NPEeANnoYTeHHI
notpedureneit. Baxxueiimue hakTopbl — IIeHa Ha
MEePeBO3KYy, KOHKYpEHTHasl IIeHa, KOTOphIE IO-
npoOHee paccMarpuBaroTcsl B [27], LIEHHOCTD
TOBapoOB, (PU3MYECKUE XAPAKTEPUCTUKH TOBAPOB,
JIOXO/IbI HACEJICHUs, CE30HHOCTh, U OCOOCHHO
Ka4yeCTBO TPAHCHOPTHBIX yciIyT. KadecTBo TpaHc-
HOPTHBIX yCIYT NOAPOOHO paccMaTpUBaeTCs,
B TOM uHucie B [28; 29]. ®akrop kayecTBa ckJia-
JBIBAETCS U3 COBOKYNMHOCTH TNPU3HAKOB Kaue-
CTBA, KOTOPBIMHU SIBIISIIOTCS CKOPOCTb NTEPEBO3KH,
Ha/I&KHOCTh, TEXHUYECKOE 1 TEXHOIOTUYECKOe
OCHAIIIEHHE, YKOMITJIEKTOBAaHHOCTh IEPCOHAJIOM,
0€30MacHOCTh U COXPAHHOCTH Tpy3a [29].

W3 BeiBOOB [27] cnenyert, uto B EBporneii-
CKOM COI03€ €CTh MapUIPyThl ¢ 00Jiee BHICOKMM
TPaHCIIOPTHBIM CIIPOCOM U MapLIPYThI ¢ Oosiee
HHU3KHM TPAaHCIOPTHBIM cripocoM. [Ipu MeHbIeM
CIpOCe Ha MEPEBO3KU 0 JTaHHOMY MapIIpyTy
BBILIE PUCK OTCYTCTBUSI IEPEBO3KH B 0OpaTHOM
HaMpaBJICHUH WIN BBIIIE PUCK TMEPEeMEIICHUS
TPaHCIOPTHOTO cpencTBa Oe3 rpysa. To ectb
MepEeBO3YMK JIOJDKEH YYUTBIBATh B LieHE, chop-
MUPOBAHHOM IIpY IIOMOILH BBIIIECIIPUBEAEHHBIX
pacuéToB, Tak)Ke BIMSHHUE HAIIPaBJICHUS Mapll-
pyTa MepeBO3KH. DTO BIMUSIHHUE CO3MAET PHUCK
HEBO3MO)KHOCTH TIEPEBO3KH B 00PATHOM HaIlpaB-
JICHUHU, YTO MPHUBOJUT K pacxojnam, KOTOpPbIE
(G GEKTHBHBIN MEPEBO3YHMK BKJIIOYAET B LIEHY
nepeBo3ku [30]. DToT BONpoc NPUMEHHUTENBHO
k ycnosusaM LlenTpansHoit EBporisl pacemarpu-
Bayicsi B pabote [31], B KOTOpO# yTBEpKaaercs,
YTO HCMOJIb30BAHNE €AMHOHN II€HBI MEPEBO3KH
€IMHUIIBI TOBapa I BCEX MEPEBO30K, BBINOJI-
HSIEMBIX OTAEIIBHO B3ATHIM IIEPEBO3UUKOM, KO-
HOMHYECKH HeKoppekTHo. Hu oauH u3 goctyn-
HBIX METO/IOB pacuéTa pacxo/ 0B HE MPUHUMAET
BO BHHMaHHE yPOBEHb CIIpOCa Ha MEPEBO3KY
B 00OpaTHOM HalpaBjCHUH B MECTE Pa3rpy3Ku
TOBAPOB M0CJIE HAaYaJIbHOU nepeBo3ku. [1o aroii
NpUYMHE B JaHHOH paboTe MbI 3aHUMaeMCs
BBISIBIICHUEM (DaKTOpa BIIMSIHUS MECTa Pa3rpy3Ku
Ha CTOMMOCTb IEPEBO3KH.

ONPEOENEHUE KO®®ULUEHTA
TPAHCIMOPTHOIO UCMOJIb3OBAHUA

ABtOpHI [16; 18] pekoMEHIYIOT UCIONIB30-
Barh KOA((UIMEHT TPaHCIIOPTHOTO HCIONIB30-
BaHMs B pacu€Tax pacxoJ(0B Ha aBTOMOOHJIbHbIE
MePEBO3KH KaK MMOCTOSHHYIO BEJIMYHUHY, KOTOPast
OTIpEeJIeIsIeTCsl KaK OTHOIIGHHE PACCTOSHUS,
HPOWEHHOTIO 3a rOJl TPAaHCIIOPTHBIM CPEJICTBOM
C TPY30M, K 00IIIEMY PacCTOSIHUIO, PO ICHHOMY
3aroi. B ciydae ero ncrosib30BaHMs K TOZI0BOMY
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MEPUOTY ATO MaTeMaTHYECKH BEpHBIN TOAXO],
IIPU YCJIOBHHM, YTO AJIS KaKJOTO HaIpaBICHUSI
MapUIpyTOB MEPEBO30K CYIIECTBYET OJJUHAKOBAS
BEPOSITHOCTH MOJYYECHHUS 3asIBKU Ha MEPEBO3KY
B oOparHOoM HanpasieHuu. [lo pesynabraram
uccnenoBaHuit [32; 33] BBIABIEHO, YTO TPaHC-
MTOPTHBIE TTOTOKU B HAIIPABICHUN BOCTOK—3araj]
B EBporie 3HaUnTEeNIbHO CUIIbHEE, YEM B HAIpaB-
JICHUH CeBep—IOT. DTO O3HAYAET, YTO €CIIH IO-
cTaBKa, ocyuecTnisiemas u3 LlenrpansHoit EB-
porsl, 3aBepiraercs B FOxHoi# EBpone (Hanpu-
Mmep, B CepOun), y nmepeBo3dynka OyeT MeHblIe
IIAHCOB OCYILIECTBUTH MEPEBO3KY C I'Py30M
B 00paTHOM HalpaBJeHUH MO CPABHEHHIO C I10-
cTaBKOHM TOBapoB B 3amaanyto EBpony (Hampu-
Mmep, B ['epmanuio). M3 naHHOTrO HOMyIieHUs
MOYKHO TIPEAIOI0KHTh, YTO KOIPPHUIIMEHT HC-
MOJIb30BAHUS MAPIIPYTOB MOE3/0K B pacuérax
JIOJDKEH OBITh TMPEACTaBIIEH HE MOCTOSHHOM,
a [IEPEMEHHON BEJIMYMHOM, 3aBUCSILEH OT MecTa
OKOHYaHUS IEPEeBO3KU. B cienyromieil yactu
CTaThU CTaBUTCS 11€J1b J0Ka3aTh, 4TO KO3 PHLIH-
€HT MCIIOJb30BaHUS MApUIPyTOB MEHSAETCS
B 3aBUCHUMOCTH OT HalpaBJICHHs IEPEBO3KU.

Y4uTBIBas, UTO CIIPOC HA IEPEBO3KU SABIIACT-
Csl BTOPUYHBIM CIIPOCOM, KOTOPBIW SIBIISIETCS
IIPOU3BOAHOM OT MEPBUYHOTO CIIPOCA HA TOBAPHI
U YCIYT'H, MOXHO KOHCTaTHPOBATh, YTO CHPOC
Ha TIEPEBO3KH TAKXKE XapaKTepU3yeTcsl MepHo-
JIaMH MaKCUMaJIbHOTO U MUHUMAJIBHOTO CIIpoca
BO BpeMeHH. B ciydae m3MeHeHHs cipoca Ha
nepeBo3KU K0O3(D(UIUEHT UCTIONB30BaHKS MapIIl-
PYTOB ITO€3/10K, BIUSIOMINI Ha IIEHY TEPEBO3KH,
B pacuérax JIOJDKEH pearupoBarh Ha 9TOT (axT.
Ilenbto crenyromieil 4acTu CTaTbu TAKKE SBIIS-
€TCsl BBISIBJIGHUE TOTO, Kak K03()duIueHT uc-
MIOJIb30BAHUS MAPIIPYTOB MOE310K U3MEHSAETCS
BO BpPEMEHH (B TEUEHHE roja Ui 0ojee KopoT-
KOTO MEPHO/a).

Ecnu Ham ynacrtcst BBISIBUTH 3aBHCHMOCTH
KOA((UILIMEHTa MCIOJIb30BAHMS MapIIPYTOB
MO0E3/I0K OT HAIMpaBJICHUs] NEPEBO3KHU HIIA OT
BPEMEHH, TO B SKOHOMUYECKH NPABHIBHOM pac-
yére koHcTaHTy (K) cieayer 3aMeHUTh epeMeH-
HBIM I10Ka3aTesieM IPU ONpeAeIeHUH OOLIMX
TPAHCIOPTHBIX PACXOIOB U, CJIEOBATEIBHO, IPU
OIpeIeNIeHUH LIEHBI.

PE3YINbTATblI U OBCYXOEHUE

J1Jist Toro 4To0OBI UMETH BO3MOKHOCTD OIIpe-
JeJINTh U3MEHEHUE clpoca 1o Bceil EBporne
1 130exKaTh, HACKOJIBKO 3TO BO3MOXKHO, CIIELIU-
¢duueckoro BiIMsSHUS (AKTOPOB, XapaKTEPHbBIX
JUISL T€X MJIM MHBIX IEPEBO3YMKOB, MbI HE UCIIOJb-
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Ta6auua 1

o151 Moe310K B 060PaTHOM HANPpaBJIeHUH, NMPEIJIaraeMbIX 0TAeJIbHBIMH CTPaAaHAMH
B CiioBakuio, B % [cocTaBiieHO aBTOpaMH]|

Crpana 3uma Becna Jlero OceHb Becs rox
Benbrus 9,45 12,00 9,33 16,20 11,75
bonrapus 11,80 7,80 8,20 14,30 10,53
Yexust 72,41 78,70 71,71 72,54 73,84
DOpanuust 8,87 11,00 6,40 9,70 8,99
Hunepnans 12,89 21,00 14,17 15,30 15,84
JTrokcemOypr 4,68 8,80 6,57 5,83 6,47
Benrpust 25,49 26,30 34,00 37,70 30,87
Iepmanus 17,51 19,30 11,50 2111 17,36
Tonbia 51,28 50,30 70,20 64,20 59,00
AscTpus 26,70 45,00 28,00 35,75 33,86
Pymbraust 8,92 4,80 7,60 9,45 7,69
CiioBeHus 33,78 49,00 41,00 40,56 41,09
Cepbust 11,10 2,30 17,80 11,00 10,55
Ucnanus 14,10 9,00 417 11,45 9,68
LIBeituapus 2,17 3,00 4,20 4,89 3,57
Wranus 18,78 37,30 21,20 23,47 25,19
Typuus 12,33 6,70 25,83 40,60 21,37
Bemukobputanus | 16,30 17,00 7,83 18,42 14,89

30BaJId METOJ] AHKETHUPOBAHUS ISl BBISIBICHUS
U3MEHEHUs cripoca. B ¢Bsi3u ¢ TeM, 4To nepeBos-
YUKH B OOJIBIIMHCTBE CIIy4aeB HCIOJIb3YIOT
TPaHCIIOPTHBIE Oa3bI TAHHBIX JUIS IIOMCKA 3asBOK
Ha TEpeBO3KYy B 0OpaTHOM HalpaBiICHHH, MbI
UCNOJIb30BAaTIU JJISI UCCIEJOBAHUS JAHHBIE,
OITyOJIMKOBaHHBIE TAaKUMHU JTaHHBIMHU. TpaHc-
nopTHast 6a3a JaHHBIX — 9TO IUIONIAJKa, TIe
BCTPEYAIOTCS CIPOC U MPEUIOKEHHE Ha Hepe-
BO3KHM aBTOMOOMJIBHBIM TPAHCIIOPTOM, TO €CTh
9T0 0a3a JJaHHBIX CIPOCA Ha MEPEBO3KY €IIE He
OTTPYKEHHOU MapTUU Ipy3a U MPEII0KEHUS
CBOOOJIHBIX TPAHCIIOPTHBIX CPEACTB, KOTOpHIE
el1€ He MMOJyYHIIU 3aKa3 Ha NepeBo3Ky. [t uc-
CII€ZI0BAaHMSI MBI HCIIOJIb30BAJIN TPAHCHOPTHYIO
0a3y IaHHBIX, B KOTOPOH 3aperucTpUpOBaHO
43000 xommnanuii u3 EBpomnsl 1 koTopast oOpa-
GarpiBaer B cpexnem 750000 ormpaBneHnit
B 1eHb 110 EBpome. Kaxkplit ieHs ¢ 1 ceHTsI0ps
2018 r. mo 31 aBrycra 2019 r. MBI onpeaensun
JIOJIIO 3asIBOK Ha MEPEBO3KY U JIOJIIO Mpejiarae-
MBIX JJISl IEPEBO3KH TPAHCIOPTHBIX CPEACTB
c akueHToM Ha 19 cTpaH, B 4nciie KOTOPBIX ObLIN
benbrus, bonarapus, Yexus, @panuus, Hunep-
nangel, JlrokcemOypr, Beurpus, ['epmanns,
ITonbua, ABctpust, Pymbinus, Cnosakust, Ciio-
Benwust, Cep6Oust, Mcianwst, [Beinapus, Mtanus,
Typuusi, BenuxoOpuranus. J{ist mpoBepku Ha-

LIETO TPEAIIOIOKECHUS MBI BBIOPATH TIEPEBO3KU
B 00paTHOM HAIIPaBIICHUH TOJIEKO Ha TEPPUTO-
puto CnoBakuu. ExxeiHEBHO JUTsl KayK/101 CTpaHbl
MBI OTIPENIEIISLTH IO MPEIUIOKEHI Ha TAKyIO
MEePEeBO3KYy OT OOIIETr0 KOJIWUYEeCTBa 3amuceit
B TPAHCIIOPTHOI 0a3e MaHHBIX, 3TU JOJIU [TPHUBE-
JeHbl B Ta0m. 1. MeI pa3genwmi HaOIogaeMbIi
MIEPUOJI HA YEThIPE BPEMCHHBIX OTpE3Ka, 0003Ha-
YEHHBIX KakK 3UMHUI (J1ekabpb, stHBapb, (es-
paiib), BeCEHHHI (MapT, anpeib, Mai), JIETHUI
(MIOHB, WIOJIb, aBTYCT) U OCEHHUH (CEHTSIOpB,
OKTSI0pb, HOSIOPB). 3HaueHue 11,75 % B nepBoit
CTPOKE O3HAYaeT, YTO B TPAHCIOPTHOH Oase
naHHbeIX 11,75 % ot 0011ero 4nciia 3amucei mo
HarpasieHuro u3 benbrun B CJI0BaKHIO KacaHuCh
MPEIJIOKCHUS TPy3a JUJIs IEPEBO3KHU, a OKOJIO
88,25 % 3asBOK B OJIMH U3 JHEH HAOIIOIaEMOTO
Iepro/Ia Kacajrch MPEIOKCHUS TPAHCIIOPTHO-
IO Cpe/CTBA ISl IEPEBO30K. DTO O3HAYALT, YTO
TOJILKO YacTh TPAHCIIOPTHBIX CPEJCTB HMeJa
rpy3 Ha obpatHoM mytu B CioBakuto. [pyrue
TPaHCIOPTHBIC CPEICTBA JOJDKHBI OBLIH OCYIIIe-
CTBHUTB IIEPEBO3KY I'Py3a B IPYTYIO CTPAHY HIIH,
COOTBETCTBEHHO, OCYIICCTBUTH mepee3n 0e3
rpy3a B Ty CTpaHy, ¢ 3asBOK Ha IEPEBO3KY
rpy30B OOJIBIIIE, YeM JOCTYMHBIX JISI 3TOTO
TPaHCIIOPTHBIX CpeAcTB. Hampumep, B TpaHC-
MMOPTHBIX 0a3ax JaHHBIX ObUTO 59 % 3asBOK Ha

ARUVI, (XMCTRNHA T EHOODPA30BAHNEC B LhepPe BBTOMOOMIIBHBIX J30BBIXNICPE B



Taoauna 2

PacnipeneiieHue cTpaH Mo nepuogy HauGobuei
J0JIM 3asIBOK HA IePeBO3KY [COCTABIeHO aBTOpaMHu|

3uma Becna Jleto Ocenb

Hcnanus Yexus Tonpmra benbrus
Opannys Cepbust Bonrapus
Hunepnans Benrpus
JIrokcemOypr T'epmanus
ABcTpus PymbInust
CrnoBenust IBeiinapus
Wranus Typuus

Benmxobpuranus

nepeBo3ky rpysa B CJOBaKkuio, U COOTBET-
cTBeHHO 41 % npeIoKeHHiA TOCTYTHBIX TPaHC-
MOPTHBIX cpeAcTB. HEeKOTOpbIM mapTusiM rpy3oB
MPUXOJUTCS JIOJIbIIE OKUIATh MEPEBO3KHU IO
STOMY TPaHCIOPTHOMY MapIUIPYyTy UM XKe Mepe-
BO3Ka OCYLIECTBISAETCS] TPAHCIOPTHBIMU CpeJl-
CTBaMH, KOTOPbIE NMPHOBIBAIOT TOPOKHUMH U3
CTpaHbl, B KOTOPOH HET AOCTaTOYHOTO MpeJIo-
JKEHHUS TPY30B JUIsl IEPEBO3KU.

IIpu aHamu3e pe3ysiabTaToOB 3a IOA MOXKHO
KOHCTaTHPOBaTh HaJIU4ME CYLIECTBEHHBIX pa3-
anuuil Mexxy crpaHamu. Camast BBICOKOE COOT-
HOUIEHHUE J0JHU NpeJIaraéMbeIX K IepeBO3Ke
IPY30B K ITPE/ITIOKEHUIO CBOOOTHBIX TPAHCIIOPT-
HBIX CpejacTB HaOmronaercss Mexay Uexuei
u CnoBakueit. 73,84 % 3anuceil ObUIM CBSI3aHbI
C 3asBKaMM Ha MEpeBO3KYy U ToJbKo 26,16 % —
C MPEUIOKEHUEM N1EePEBO30UHBIX MOILIHOCTEH,
TO €CTh CBOOOJHBIX TPAHCIIOPTHBIX CPEJICTB.
IlepeBo3unKy 3HAYUTENBHO CIOXKHEE HOITY4YUTh
3asBKy Ha nepeBo3ky B Cnosakuto u3 IlIBeitna-
puu (3,57 %), JlrokcemOypra (6,47 %) wmu Py-
MmbiHuu (7,69 %). Ha ocHoBanuM BhILIENIpUBe-
JEHHOTO aHaJIM3a MOXHO KOHCTaTHPOBAThb, YTO
NEePEBO3UMK HENPaBUIBHO JEHCTBYET MPH pac-
yéTe LIEHBI 3a IEPEBO3KY, €CIIU UCIIOIb3YEeT OIUH
1 TOT K€ ITIOCTOSTHHBIA KOO (QHUIIUESHT UCIIOIb30-
BAaHMS MapUIPyTOB MOE30K AJI1 BCEX CBOUX
nepeBo3ok. Ha ocHoBanuu pacuéra, omyOmKo-
BAaHHOTIO B [5] ¥ ¢ yu€TOM NEepeMEeHHBIX 3aTpar
B pazmepe 0,7 eBpo 3a KUIOMETP MyTH, CKOPPEK-
THPOBAHHBIX Ha MOCTOSHHBIN KO3 dunueHt
HcHoNnb30BaHus MapipyToB 0,85, ckoppekTHpo-
BaHHbBIE NepEeMEHHbIE pacxojbl cocTasaT 0,824
€BPO 3a KuioMeTp. Eciau npuHATh exeTHEeBHbIE
MOCTOSIHHBIE pacxojibl B pasmepe 160 espo [5],
TO 00I11asi CTOMMOCTB IIEPEBO3KH Ha PACCTOSIHUE
1000 kM, KoTOpast OyAeT IUTUTHCS J1Ba JTHS, CO-
craBuT 1144 eBpo 3a mepeBo3ky. CoriacHo
N€PBOHAYAIBHBIM METOJUKAM PACUETa, PACXObI
Oy/lyT 3aBHCETh TOJIBKO OT PACXO/I0B HA OT/IEIIb-
HBIX MapuipyTax (OyayT, HapUMep, pa3aIyarh-
Csl PacxoJibl Ha MPOE3]1 10 IUIATHBIM JI0OPOTraM).

VIN] Al [ NS
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Ecnu ucxonuTh U3 yNpoIIeHUs, YTO yPOBEHb
Pacxo/10B OAMHAKOB JUIsl BCEX MapIIPYTOB Iepe-
BO30K, TO 3HaU€HHE OOILIMX PACXOJ0B s KaX-
J10# cTpaHsbl ¢ paccrosiHueM nepeBo3ku 1000 km
coctaBuT 1144 eBpo. Takoil npouecc pacuéros
He sIBJIsIeTCsl paBmIbHBIM. Harpumep, npu me-
peBo3ke B Uexuro mepeBo3dnK, CKOpee BCEro,
CMOJKET HaWTH 3asIBKY Ha IEPEBO3KY B 0OpaTHOM
HarpasieHnH B CIIOBaKuIo, Mo3ToMy Ko3(hu-
LIUEHT MCI0JIb30BaHMSI Oy/IET YUUTHIBATH TOJIBKO
nepeMeleHne TPaHCIOPTHOTO CPEICTBA C MecTa
pasrpy3Ky Ha MECTO MOTpy3KH. DTO O3HAYaeT,
410 KOA(P(HUIMEHT UCTIONB30BaHMs Oy/IeT OJIN30K
k 1. Ecnu nepeBo3ka ocymiectsisiercs B [1IBeii-
LAPHUIO0, TIEPEBO3UHK, CKOPEE BCEro, HE CMOXKET
MOJIyYUTh 3asBKYy Ha IEPEBO3KY B 0OpaTHOM
HanpasiieHuu B CIOBaKkuio, eMy MpUAETCs Co-
BEPLINTH OOJBIIMN MOPOKHUN 1Tpober. MoKHO
MIPE/IIOIOXKHTh, YTO TIEPEBO3UHMK OyIET BBIHY K-
neH nokuHyTh llIBeiinapuio Ha MopoxHEM
TPaHCHOPTHOM cpeacTBe. Takum oOpaszom,
JIAaHHYIO CUTYaLlHI0 HEOOXOIMMO YUUTHIBATh IIPH
pacuére cTOMMOCTHU nepeBo3ku u3 CloBakuu
B llIBeiiapuio B Buje KOPPEeKTUPOBKH KO DH-
LUEHTA UCIOJb30BaHUS MapUIpyTa MOE3JAKH.
B sToM cityuae 3HaueHne ko3 pULreHTa MOKET
ObITH Osn3KO K 0,5, Tak kak 3Hauenue 0,5 o3Ha-
YaeT, YTO TPAHCIIOPTHOE CPEACTBO BEpHETCS O3
rpysa.

Hcnonb3yemble METObI pacuéTa OCHOBAHBI
Ha MOCTOSIHHOM 3Ha4e€HUH Kod(pHUIHEHTa UC-
MI0JI30BaHUS MaplIPyTOB MOE310K, KOTOPHII
OCHOBaH Ha KPYIJIOTOJMYHOI paboTe mepeBo3-
4YhKa, TO €CThb HE MEHSAETCs B TEUEHHUe roja.
OpHako B HCCIIEIOBAHUU MBI COCPEAOTOUMINCH
Ha U3MEHEHUHU COOTHOIIEHHUs JoJiel crpoca
U TPEUIOKEHHs B OTACIbHBIE MEPUObI IO/la
(tabm. 1).

Ha ocHoBaHuu uccienoBaHuss MOXHO KOH-
CTaTUPOBATh, YTO JIOJIM KOJIMYECTBA PETHUCTPaLIUi
3asBOK Ha MEPEBO3KY I'py3a B TEUEHHUE roja He
SIBJISIFOTCSI TOCTOSIHHBIMU HU B OJTHOM U3 aHAIHU-
3UpyeMbIX CTpaH. B 3TOM ciydae, onHako, He-

#
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Jo1s1 MapuIpyTOB B 00pPaTHOM HanpaBJIeHUH, MPeJIaraeMbIX U3 OTAeJIbHBIX CTPaH
B CJI0BaKHIO B TeueHHe HelesH, B % [cocTaB/ieHO aBTOpaMu]|

Crpana IMorenensruk | Bropamk | Cpena Yersepr ITaranma | Cy66ora | Bockpecenne
benbrus 11,18 11,04 11,36 12,89 14,59 9,19 8,70
bonrapus 9,37 10,78 12,05 11,64 11,40 9,81 8,24
Yexus 73,91 73,84 76,11 75,74 75,51 69,78 69,10
Dpanimst 8,49 8,25 8,88 10,62 11,93 8,91 8,11
Hunepnanubt 15,68 15,26 15,64 17,63 19,61 15,50 14,41
JlrokceMOypr 6,91 6,71 8,18 7,02 7,53 5,03 5,01
Benrpus 30,36 30,35 31,98 34,44 32,72 30,28 29,05
Tepmanmst 17,13 16,55 15,56 16,99 18,56 16,15 15,38
TTonbia 57,94 57,93 59,87 60,65 60,49 57,03 55,68
ABcTpust 32,91 35,77 33,06 33,38 35,15 30,07 30,81
Pymbriaust 7,35 6,89 9,24 9,90 10,08 7,50 7,12
CrioBeHust 39,35 39,22 42,55 43,36 44,36 39,84 38,60
CepOust 10,51 13,29 12,39 9,89 10,00 10,48 10,89
Hcnanus 8,89 9,06 10,43 10,59 11,90 9,38 8,51
Iseiinapus 2,88 3,45 4,06 3,93 515 3,80 321
Wranus 24,01 23,27 24,28 26,29 28,66 24,29 24,11
Typuust 20,48 21,89 23,07 23,82 21,08 16,53 18,27
Benukobpuranus | 13,72 14,44 14,74 15,62 17,15 13,69 12,65

BO3MO)KHO OIIPEIENTUTh, YTO HAUOOIBIIAs IO
3a5BOK Ha IEPEBO3KY SIBJISIETCS CAMOM BBICOKOM
JUIs BCEX CTpaH B JaHHbBIN mepuoa. B tabm. 2
CTpaHbI pa3/ieNeHbl B COOTBETCTBUH C IEPHOJIOM,
Korga nepeBO34YUKY JICTYEC BCCTO IMTOJTYUNUTDh 3a4B-
Ky Ha MEpPEeBO3KY Ipy3a U3 COOTBETCTBYIOIIEH
cTpaHbl. MOXKHO 3aMETHTh, YTO OOJBIIE BCETO
TPYy30B IEPEBO3UTCS BECHOI U3 CTpaH 3anaaHoi
EBpomns! 1 Uexun. Mckmrouenuem u3 crpas Es-
pocoto3a seistoTcs benbrus u I'epmanus, roe
HAUOOJIbIIICE 3HAUCHHUE MPHUXOIUTCS HAa OCCHb.
OpHako cineayeT OTMETUTh, YTO TOBAapbI, Mepe-
BO3UMBIE U3 A3uH, TpaHcrmopTupytorcs B Cio-
BaKHIO B OCHOBHOM uepe3 noprtsl benbruu
u ['epmanui [34], 4T0 MOXKET OKa3bIBATh BIUSIHUE
Ha TIOCTaBKH T'Py30B U3 3TUX CTpaH. B Hampas-
JICHUU CEBEp—IOT CaMblii BHICOKUN YPOBEHb 3a-
MIPOCOB Ha EPEBO3KHU BOZHUKAET Y ATOU IPYIIIIBI
cTpaH. Hac Taxke mHTEpeCcOBaIO, MEHACTCS TN
JIONIA 3asBOK Ha MEPEBO3KY B TPAHCHOPTHBIX
0a3ax Ha MPOTSHKEHUH 00JIce KOPOTKHUX MPOMe-
JKYTKOB BpeMeHHU. [103TOMy MBI crleauiu 3a
JUHAMHUKOM 3aIllMcel B TEUEHUE OJHOM HEJEIIH.
B Tabm. 3 conmepkuTcs aHATN3 TUHAMUKH KOJIU-
YecTBa 3aABOK Ha TIEPEBO3KY M3 KOHKPETHOU
ctpanbl B CJIOBaKHIO 32 HENEIIO.

Bo Bcex cnyyasx ypoBeHb JOJH T'PY30B,
MpeyIaraeMbIX K IIepeBO3Ke, B TCUCHUE HEICTH
MeHsiercst. Jlonst yBeauunBaeTcs: BO BTOPOM I0-
JIOBUHE paboveli He/IeN! ¢ TOCHIeTyONIIMM CHU-
JKEHHEM B cy000Ty U BockpeceHbe. CpemHsis
JTUHAMHUKA NI COBOKYITHOCTH HaOIIOMaeMBIX

VINTD 2lak ! N
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BARVICIS

CTpaH IIOKa3aHa Ha puc. 2. B cpennem, ucxons
13 MOHHTOPHHTA JHHAMHKH, HAUOOJIBIIIAs YHCIIO
3asBOK Ha IIEPEBO3KY MPUXOIUTCS Ha ISATHHUILY
C TIOCIIEAYIONINM CHIDKEHHEM B cyOOOTY 1 BOC-
KpeceHbe. CHIKCHUE B BEIXOIHBIC JTHU SBILCT-
CsI 0XKMIAaeMBIM, TaK Kak He BCE IPy300TIIPaBH-
TeNN PaboTarOT B BBIXOIHBIC THH.

Ha ocHOBaHUH 3TOTO HCCIICNOBAHHUS MOYKHO
KOHCTaTHPOBATh, YTO KOI(D(MHUIIMECHT HCIIOTH30-
BaHUS MapIIPyTOB MOE3/I0K HE SBILIETCS OCTO-
SIHHBIM HH 110 HalpaBJICHHIO IEPEBO3KHU, HH T10
BPEMEHH IIEPEBO3KH. YPOBEHBb KOX(PPHUIHEHTA
HCIIOJIE30BAHMUS MAPIIPYTOB MOE3/10K MEHSIETCS
KakK B TEUCHHUE I'0/1a, TAK ¥ B TCUCHUE KOHKPETHOH
Henean. MOXKHO BBIBECTH CIICIYIOIIYIO 3aBHCH-
MOCTB K03((UIMEHTa HCIIOTb30BaHHS MapIIPy-
TOB!

K=f(8:T,),

rie S, — HanpapjeHue NepeBosku, 1, — Bpems
Havasa nepeBo3KH.

OTOMY Pa3BUTHIO COOTBETCTBYIOT M OOIIIHE
pacxojipl MepeBO34YrKa Ha OCYIIECTBIEHHYIO
nepeBo3ky. Eciau nepeBo3unky HEOOXOAMMO
MEePEMECTUTh Ha OOJIBIIOE PACCTOSHHE TPaHC-
MOPTHOE CPECTBO 0e3 rpy3a, OH JOIKEH yuH-
TBIBaTh OOJIee BBICOKHE PACXOJbI BO BPEMsI Iie-
peBo3ku. J111st KOPPEKTHPOBKH PACXO/IOB, CBSI3aH-
HBIX C IEPEBO3KOIL, HCTIONB3yeTCs Kod(duiment
HCIIONIb30BaHUsI MAPIIPYTOB MOE3/10K, KOTOPbIi
HE SIBJISICTCS TIOCTOSIHHBIM, & 3aBHCHUT OT ITPUBE-
JNEHHOTO BbIIIe cooTHOIEHUs. COOTHOIIEHHE
MEXy OOUMMH TPAHCIIOPTHBIMHU PACXOJaMU

PEPERBTOMOOWITEHBIX /3OBBIX

EPEB!
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Puc. 2. [JuHamuka 3anuceli 0 npedioKeHUU OMNPagokK 2py308 e meyeHue Hedenu e aHanu3upyeMbIx CMpaHax 8 NPoyeHmax om o6uwe2o
yucna 3anucell [8bIN0NHEHO agmopamu].

MOYKHO HCXOJISl M3 9TOT0 CKOPPEKTHUPOBATH Clie-
JIYFOIITUM 00pa3oM:
S (nvpid,) .

CN, =VN, + FN, ==

f(nfpid);

S (nvpd,)
76.1)

Ha ocHoBe nccnenoBanms ynanoch BEISIBUTD
JIOJTIO 3asIBOK Ha MEPEBO3KY I'Py30B U JOJIO J10-
CTYNHBIX JJIS 3TOTO TPAHCIOPTHBIX CPEJCTB,
KOTOpast, OTHAKO, HE TIPEJICTABISIET COO0H K03 (-
(hUIIHECHT UCITOTB30BAHMUS MAPIIPYTOB MOE3I0K.
ITo maHHBIM, UMEIOMIUMCS B TPAHCIIOPTHBIX
6a3ax DaHHBIX, MOXXHO OIPENEITUTH JOTI0 OT
001Iero KOJMYEeCTBa 3amuceil TeX 3asBOK Ha
MIEPEBO3KY I'Py30B, KOTOPHIC KaCArOTCs IEePeBO3-
KH TPY30B U MPEUIOKCHUS JOCTYITHBIX TPaHC-
MOPTHBIX CPEJCTB HAa KOHKPETHBIH JEHb U W3
OTAETHFHO B3STOW CTPAHBI B JIPYTYIO OTAEITHHO
B3STYIO CTpaHy. 3alllICH MOTYT OBITH IpeoOpa-
30BaHbI B KOO()(PHUIIMEHT MCTIONB30BAHUS MapIIl-
PYTOB TTOE3/I0K B COOTBETCTBHH CO CIICAYIOMICH
rpeajiaraeéMoi MeTO/10JIOTHEH:

» JlepeBo3ka OT MeCTa 3arpy3Ku IEpBOH
MapTHH TPy3a A0 MecTa e BBITPY3KH BCeraa
obecredeHa, Tak Kak OCYIIECTBIETCS Ha OC-
HOBAaHWHU 3aKa3a KiaueHTa. llepeBo3dymk mon-
BEpraeTcsl pUCKy TOJBKO B OTHOIICHUH Tepe-
BO3KH B 00paTHOM HampaBiIeHUU. ITO 03HAYA-
€T, UTO BO BpeMs MEPBOIl MEpEeBO3KHU MEPEBO3-
YUK MOKET TIOTHOCTHIO HCITOTIB30BATh MAPIIPYT
noe3aku. Eciu BeIpa3uTh 3HaUCHUE KOIPPH-
[MEHTA WCIIOJIB30BaHUS MapIIpyTa MOC3IKH
KyMYJSITUBHO JJI BCEH MTEPEBO3KH Tyza U 00-
paTHo, TO KO3(PPUIMEHT JOCTUTACT 3HAYCHUS
0,5, x xoTopomMy m00aBiseTCA 3HAUCHHE, OT-
HOcsMmeecs K 00paTHOMY ITYTH TPAaHCIIOPTHO-

CN, = +f(nf;d).
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ro cpexactBa. Eciu TpaHCTIOPTHOE CPEACTBO
BO3BpAIIAETCs MMyCTHIM, 3HAYCHHE KOAPPUITH-
€HTa He MPUPACTACT ¥ YPOBEHB KOdhPuImeH-
Ta octaércs paBHbIM 0,5.

* Ecitn TpaHCTIOpTHOE CPeNCTBO TaKke OyaeT
OCYIIECTBIIATH IEPEBO3KY B 0OpaTHOM Harpas-
JICHUH, HEOOXOJIMO PaCCMOTPETh BOIIPOC O Tie-
PEMEIICHUH TPAaHCTIOPTHOTO cpencTaa. [lepeme-
IIeHUE TPAHCIOPTHOTO CPEICTBA COCTABISAET
mpUMEpHO 5 % JUIMHBI MapUIpyTa, Jaxe €CIu
TIpeUIaraeTcs JOCTaTOUHOE KOJIMIECTBO 3asBOK
Ha MepeBO3Ky Ipy3a.

» Ecnmt monst 3ampammBaeMbIX YCIyT B CTpa-
HE BBITPY3KH IIEPBOI MAPTUU I'Py3a COCTABIISET
6omee 50 %, a 9TO O3HAYAET, YTO 3asIBOK Ha Ie-
PEBO3KY TPy30B B 00OpaTHOM HampaBlICHUU
0o0JIBIIIe, YeM TPAHCIIOPTHBIX CPEICTB, MPEIIO-
YKCHHBIX JIJIS TIEPEBO3KH, TO IIEPEBO3UHK, CKOpEe
BCETro, HAlAET MOAXOJALLYIO 3asIBKY Ha I1EPEBO3-
Ky. Taxxke HEOOXOIMMO yYUTHIBATh MEPEMEIIIe-
HHE TPAHCIIOPTHOTO CPEICTBA, KOTOPAst COCTaB-
JISIeT IpUMepHO 5 %, To ecTh 3HaUYeHHe Kodddu-
[MEHTAa HCIIONH30BaHUS MapIIPYTOB MOE3IOK
cyMMapHoO yBenuuutcs Ha 45 %. Ilomydennoe
3HaYCHUE KOI(D(HUIMEHTA HCIIOTE30BAHMS MapIII-
pyToB noe3nok cocrasiser 0,95 %.

 Ecin 107151 3as1BOK Ha NIEPEBO3KY B CTpaHe
BBITPY3KHU IMEPBOH MapTHHU I'py3a COCTABISICT
menee 50 %, a 3To 03HAYaeT, YTO Ha 00OPaTHOM
ITyTH 3asBOK Ha MEPEBO3KY MEHBIIIE, YeM TIPE/I-
JlaraeMbIX TPAHCTIOPTHBIX CPEJICTB, TIEPEBO3UNKY
TIPUAETCS IOJIBILIE ITepeMEIaThCsl Ha TPAHCIIOPT-
HOM CPEICTBE IS OJTYYICHHUS TOAXOMAIICH 3a-
SIBKY Ha T1IepeBO3Ky. Eciin naeHTndumpoBanHas
JI0JIS1 3asIBOK Ha TIEPEBO3KY I'Py3a M3 TOCYAapCTBa
«i» W B TOCYAAPCTBO «j» JUIS TIEPEBO3KU «P»

MOOUITTIBHBIXH PY30B5IX
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TaKKe 0003HA4CHA KaK «dP », TO 3HAYCHHE KO-
3¢ PHUIIEHTa MOKHO ONPEICIUTh KaK:

K =50+(d,; ~5) (%).

[lepeBo3unKy HEOOXOMUMO 3HATH, OyIET JIH
BBITIOJIHAEMAs UM IIEPEBO3Ka HpH6LIHbHOﬁ 501050
yOBITOYHOM. DTa METOHOJIOTHS CO3MaET UHCTPY-
MEHT JIJI TIEPEBO34YHKA, KOTOPBIA MOXKET IOy~
YUTh KOHKYPEHTHOE MPEUMYIIECTBO 32 CUET
6oIee TOYHOTO ONPE/ICTICHUS PACXO/I0B, CBA3AH-
HBbIX C nepe13031<0171 B OTACJIbHBIC CTPAHbI U B OT-
JIelbHBIE TIEPUOJIBI TO/IA, @ TAKKE THU HEJENH.

3AKINIOYEHKUE

IlepeBo34nKH, 3aHATBIE MEXKTyHAPOAHBIMU
ABTOMOOMJIBHBIMU TPY30BBIMH MEPEBO3KaMH,
B HACTOSIIIIEE BPEMsI pa0OTAIOT Ha OOIIEM PHIHKE
Esponetickoro Coro3a, pacronararor BO3MOKHO-
CTAMH JICSITETBHOCTH Ha OJTMHAKOBBIX yCIOBHUSX.
C omHoii cTopoHbl, Bech phIHOK EC ObUT OTKPBIT
UL nepeBo34ukoB u3 LlentpansHoil EBpomnsl, HO
MIPU 3TOM U KOHKYPEHIIUS TaKke 3HAYUTEIBHO
Bo3pocina. bonee BhICOKasi KOHKypeHIHs Tpedyer
6onee TouHOTO pacuéra pacxonoB. Tak Kak 4yacTh
PaboThI IEPEBO3YMKH BBITIOJIHSIIOT O3 rpy3a, B 0C-
HOBHOM IPH NTEPEMEIICHUH TPAHCIIOPTHOTO CPei-
CTBa C MecCTa pasrpy3Ku Ha MECTO CIeTyromeit
MOTPY3KH, OHH [IEPECUUTHIBAIOT PACXO/IBI HA KO-
(DPMLIMEHT MCIIONB30BaHUSI MapIIPYTOB MOE3/IOK.
B 00bI4HON MpaKTHKE MCTIOIb3yeTCs Kod(duim-
€HT, OCHOBaHHbII Ha T'OJI0BOI MPOU3BOIUTENBHO-
CTU TPAHCIIOPTHBIX CPEACTB, KOTOPBIi1 B JaIbHEN-
IIIEM HCTIONB3YeTCs KaK OCTOSHHAS BETMYMHA [IPH
nepecuére pacxonoB. Ha ocHoBaHMM TPOBEIEHHBIX
HCCIIEIOBAaHUM HaMH BBISBICHO, YTO BEIWYMHA
ko3(h(hHUIIHEHTA HCTIOB30BaHUS MAPIIIPYTOB 103~
JIOK HE SBJISIETCS MOCTOSHHOMN, a HOCUT NEepeMeH-
HBII XapakTep B 3aBHCUMOCTH OT HalpaBJICHUS
nepeBo3KU. ECTh CTpaHbl, N3 KOTOPBIX EPEBO3UUK
MOXKET 0e3 TIPo0IIeM 00eCTICUUTh MEPEBO3KY IPy3a
B 00paTHOM HampaBJIeHHH, & €CTh CTPaHbI, I/Ie
HCTIONIB30BAHKE TPAHCIIOPTHOTO CPEZICTBA B 0Opat-
HOM HalpaBJIeHHU TpoOieMaTHyHO. BrisBieHa
3aBUCUMOCTb 3HAUCHUS KO PHUIIMECHTA OT BpeMe-
HH NIOTPY3KH [TAPTHU Ipy3a 17151 1iepeBo3ku. Koag-
(DUILIEHT MEHSIETCS HE TOJIBKO B TEUCHHE BPEMEHN
rofa, HO U B TCUCHUE ONHOM Henmenu. B padore
aBTOpaMHM IPEJIoKEHA METOANKA, C TOMOIIBIO
KOTOPOI MOJKHO 3aMEHHUTH ITOCTOSIHHOE 3HAYCHNE
koa(duIMeHTa HCTIONBb30BaHKS MapIIPYTOB Ha
MIepEeMEHHOE 3HaYCHHUE B 3aBUCMOCTH OT HaIllpaB-
JICHUS TIEPEBO3KHU U OT BPEMEHH TIEPEBO3KH.

ABTOpPBI OTMEUAIOT, YTO CYILIECTBYIOT OMpe-
JIeIEHHBIC BUJIBI IEPEBO30K, /I KOTOPBIX MPH-

VI | } NO

MeHEHHUE K03 (DUIMEHTA UCTI0JIb30BAHUS MapIII-
PYTOB MOE3[I0K MPOOJIEMaTHIHO, TaK KaK Ha
COOTBETCTBYIOIIUX TPAHCIIOPTHBIX CPEICTBAX
HEBO3MOKHO OCYIIECTBHUTH IIEPEBO3KY B 00paT-
HOM HampaBJICHUH. ITO, B YACTHOCTH, aBTOIHU-
CTEpHBI, MPEIHA3HAUCHHBIC JJIS MEPEBO3KH
OIMAaCHBIX I'PY30B WU IHIICBBIX TPOILYKTOB.
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AHHOTALMA

B cmambe npusedeHb! pasnuyHble 8apuaHmbl MEXHUYECKUX
U MexHOMMo2UYeCcKUX Meponpusmull No pasgumu0 NPONYCKHbIX
cnocobHocmell xene3Ho00POXHbIX HanpaseHul, 2de umeemcs
nompebHOCMb 8 0CBOEHUU 803pacmarouux 06bEMO8 Nepeso3ok,
8b138aHHbIX PA3UYHBLIMU Ghakmopamu, 8 MOM YUCITe, USMEHEHUEM
HaYUOHambHbIX U MUPOBKIX 2py30- U NAacCa)XuponomoKos.

B pabome paccmompeHb! Meponpusimusi, 0Cyuecmensiembie
8 Uensix 8HeOPeHUs U 3GhheKmuBHO20 UCNOb308aHUs HO8OU
MeXHOMo2UU «8UPMYanbHOU CUENKUY» NPU UHMEPBaIbHOM peay-
NUpO8aHUU 0BUXEHUS N0e3008 8 YCrOBUSX 02PaHUYEHHbIX Npo-
nycKHbIX cnocobHocmell xene3HoA0POXHbIX HanpasneHud, no-
3gos1A10Well COKpamumeb MeXNoe30Hble UHMepsarnbl, pacxolb!

31eKMPO3HEP2UU Ha MA2Y, @ MaKkxe Ha codepxaHue UHgbpacmpyK-
mypel. Takoll 8ud UHMepeanbHo20 peaynuposaHusi N03gonsem
ynpasnsmb 8e00MbIM TOKOMOMUBOM C y4EMOM UHOpMayuU,
komopas nepedaemcs no paduokarary ¢ lokoMomuea 8edywe20
noe3sda. BrisigrierHb npobrieMbl, KOMopbIe 803HUKaKM nNpu Npony-
cKke noe3008, criedyruwux 8 PeXUMe «8upmyarsHas cuyenka.

[pusedeHb | npuMepHble pacYémb, Cesi3aHHbIe ¢ 8HedpseMoll
cucmemoli Momusayuu OexypHO-0UCNemyepcKko2o nepcoHana
Aupekyuli ynpaeneHus 8LxxeHUeM U npemuposaHuem pabomHu-
ko8 Aupekyuli mazu 3a kaxdbIil omnpasnexHbIl u npocredogas-
wuli no yyacmky noe3d 8 pexume UHMep8anbHoO20 peaynuposa-
HUSA.

Kntouesble criosa: uHghpacmpykmypa, UHHOBaUUU, Xene3HoA0POXHbII MpaHCNopm, NOU20H, CUCMEMbl a8MOBTOKUPOBKU, 8UP-
myaribHasi cuenka, nponyckHas cnocobHoCMb, MOMUBaUUS, GhGheKmMuBHOCb.

[ns uumuposanus: Kypexkog I1. B., Coron U. A., Hebomapesa E. A., lepacumosa E. A., KypeaHosa H. B. CHuxeHue Oechuyuma
nponyckHbIx cnocobHocmel xene3HoO0POXHbIX HanpaseHull 3a CHEM 8HEOPEHUS UHMePBabHO20 peaynuposaHus 08LxeHuUs  noe3008
// Mup mpa+cnopma. 2022. T. 20. Ne 5 (102). C 46-53. DOI: https://doi.org/10.30932/1992-3252-2022-20-5-6.

MonHbIli mekem cmambu Ha aH2nulicKoM si3bIke ny6aukyemces 80 mopoii Yacmu 0aHHO20 8bInycKa.
The full text of the article in English is published in the second part of the issue.



BBEOEHUE

Kene3HomopoKHBIN TPaHCTIOPT — OJUH U3
OCHOBHBIX 3JIEMEHTOB TPAHCIIOPTHON CHCTEMBI
B CHJTY BaKHOCTH BOTIPOCOB, CBSI3aHHBIX C TPaHC-
MOPTHBIM 00ECIIeUeHUEM, OCBOCHUEM 3aJIAHHOTO
00BEMa MepeBo30K, COXPAHHOCTBIO M HAIEKHO-
CTBIO CPOKOB JIOCTaBKH T'PY30B, Pa3BUTHEM HO-
BBIX ITPOMBIIIICHHBIX PAalOHOB, MEKTyHAPOTHOM
TpaHCIOpPTHOM uHTerpauuu. [lepen Tpancnopr-
HOM OTpacibI0 CTOSIT HEMPOCTHIE 3aJauu, Ha-
MpaBJICHHBIE KaK Ha YCHUJIEHHE MOITHOCTEH Cy-
MIECTBYIOIIMX JMHUHN, TaK U Pa3BUTHE HOBBIX
BBICOKOCKOPOCTHBIX TPAHCIIOPTHBIX MarmcTpa-
JIEH.

HecMmotps Ha poct B 2020-2021 romy oc-
HOBHBIX ITOKa3aTeseil 1eITeTbHOCTH )KeIe3HBIX
Jopor (tadn. 1), oTcyTCTBHE pe3epBOB IMPOITYCK-
HBIX W nepepabaThBalOIINX CIOCOOHOCTEN
OTJICJIBHBIX JKEJIE3HOJOPOKHBIX HaIpaBICHHUH
OCJIOKHSIET JBIDKEHHE TOEe3/I0B M0 y4acTKaM
U MPHUBOJIUT K 00pa3oBaHUIO «OpOIIECHHBIX
MOE3/10B» Ha MOJIX0JaX K MOPCKUM IOpPTaM
U ITyHKTaM TepeBasIKy. B cBsA3M ¢ BBIIIECKa3aH-
HBIM, Ha JKeJEe3HBIX J0POrax MOCTOSHHO Ipo-
BOJUTCS padboTa 1o (GpopcupoBaHMIO TPOITYCK-
HOM CIIOCOOHOCTH HA OCHOBHBIX HAITPABJICHHSIX.
K OCHOBHBIM MEpONPUATHSIM TPAAUIIUOHHO
OTHOCSTCSI PEKOHCTPYKTHUBHBIE U OpraHU3aI-
OHHO-TEXHHYECKHE (TeXHOIOTHMYECKHe) perie-
HUS, IPU 3TOM TOCTIeIHNE ¢ Y4ETOM HEe3HAYH-
TEIbHBIX WHBECTHUIMH MpenrnouTUTeIbHee Ha
KpPaTKOCPOYHBIN IIEPUOL.

B xommanun OAO «PXK]I» Benércs miaHo-
MepHasi paboTa, KOTopasi 3aKJIF0YaeTCs HE TOJb-
KO B pa3pabOoTKe HOBBIX HOPMATHBHBIX JOKYMEH-
TOB, HO U MIPUMEHEHUH COBPEMEHHBIX MHHOBA-
IIUOHHBIX PEIICHUH Ha JIUMHUTHPYIOIIUX y4acT-
Kax Ha JoJArocpouHslil mepuoa. K takum
WHHOBAILMAM OTHOCSTCS: BHEIPEHHE CHCTEM
ABTOMAaTHY€CKOM JIOKOMOTUBHOM CUTHAJIN3ALIUN
(AJICO) ¢ noABMKHBIMU OJIOK-Y4aCTKaMH, pa3-
BUTHE HOBBIX CHCTEM MHTEPBAJILHOTO PETYIHPO-
BaHMSI IBMKEHUS II0E37I0B U TEXHOJIOTHH BUPTY-
anbHbIX cuernok (BCIT) [1-4].

ITo pesynmbraram nccien0BaHus, TPOBEAEH-
HOT'O aBTOpaMH [5], yCTaHOBJIEHO, YTO OJUHOY-
HBIX OPTaHU3aIMOHHBIX MEPONPUATHH s
obecrnieueHHs TpeOyeMOit IPOITYCKHON CII0C00-
HOCTH TPY30HANpPSsDKEHHBIX YYACTKOB HEJOCTa-
TOYHO M TpedyeTcst HHOTAA pa3paboTka KOMII-
Jiekca Mepornpusatuil [6]. B cBsi3u ¢ 3TuM aBro-
paMu MpoaHaIM3UPOBAHBI PA3IIMIHBIC MEPHI 110
YBEIMUYCHHUIO MTPOITYCKHOM CIIOCOOHOCTH, TIpe/I-
TIOJIaraloIINe MCIOJIb30BAaHUE PA3IMIHBIX CHC-
TEM JBU>KEHUS 1I0€3/10B [7; 8], yBenuyeHue J0iu
JUIMHHOCOCTABHBIX M TSKEJIOBECHBIX IOE3/I0B
[9; 10], n3smeHeHHE TapaMeTPOB MHPPACTPYK-
TypsI [ 11-14], BEIOOp THITA pacTMCaHUs H CIIO-
C00O0B MPOKIIAIKA TOS37I0B 0 paciucanuio [ 15],
UCIIONIb30BaHNE MOJICJICH ONTHMH3ALUH U JIpY-
THX HHCTPYMEHTOB IS pa3pabOTKH PacTIMCaHUH
[16-20].

Taxk, HarpuMep, NepeJoBbIe TEXHOJIOTHH
«BHPTYAJBHBIX CIEMOK» TIOKa3aJIN CBOIO A(hek-
TUBHOCTBH Ha BocTounoM nonurone cetu «PXKD».
Ha 3acemannm HayuHO-TeXHHYECKOTO COBETa
OAO «PX[», xotopslil coctosyics 13 mas
2021 roma, OpUIO OmOOpEeHO BHempeHwe Ha Bo-
CTOYHOM ITOJIUTOHE Pa3pabOTaHHbIX U arpoOHpo-
BaHHBIX B OAO «PXK]I» TexHOMOruii UHTEPBaNb-
HOTO PEryJIMpOBaHUS «ITOABHMKHBIM OJIOK-yda-
CTOK», «BUPTYaJIbHAS CIIENIKA», & TAK)KE TEXHU-
YECKUX CPECTB, 00CCIIEUNBAIONIMX HHTEPBAIEHOE
PEryanpOBaHKe JIBIKESHHS TIOE3/10B, IS YBEIIHU-
YEHHSI TIPOITYCKHOI CITOCOOHOCTH € YUETOM TeX-
HHUKO-9KOHOMHYECKOTO 000CHOBAHHMSI KOHKpET-
HBIX Y9aCTKOB.

METOAbl UICCNEOOBAHUA

B kauectBe 00BEKTa HCCIICIOBAHUS BBIOpaH
BoCTOYHBIN MMONKMIOH, TaK KAK UMEHHO B 3TOM
HAIpaBJICHUN OTMEUYACTCsl 3HAYUTEIBHBIA POCT
JKEJIC3HOIOPOIKHBIX ITepeBO30K. [lo Havyama maH-
nemunu COVID-19 He3HaunTENBHBIN TOTOK KOH-
TEHHEPHBIX TPy30B 10 TpaHCcCHOY IIeT B OCHOB-
HoM u3 Snonun u IOxuoi Kopeu B EBpomy
U COCTOSUT WM3: JIBIDKCHHSI IT0 MOPIO JIO ITOPTOB
Poccuiickoit @enepanuu, 3aTeM >KeIe3HON 10pO-

Taoauma 1

Boinosinenne koiuyecTBeHHbIX Moka3ateneil Xomauara OAO «PK]»
[CnpaBka «OcHOBHBIE NOKA3aTe/IU NEPEBO30YHOM JeATEIbHOCTH TPAHCIIOPTA»:
https://rosstat.gov.ru/storage/mediabank/Perevozka2022.xls]

IToka3zarenu rpy30BbIX EPEBO30K 2020r. |2021 . |/luxamuka
Iorpy3ska (MJIH TOHH) 1243,5 |1282,8 | A32%
TapudHsIi rpy30060poT (MIp TapHHEIX T*KM) 2544,4 12637,7 | A3,7%
I'py30000poT ¢ yuérom mpobera BaroHoB B HOPOKHEM COCTOSTHUH 3220,6 [3319,6 | A3,1%
(MIIPI TAPU(HBIX T*KM)
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roif mo TpanccuOy, manee Mo MOpPIO U3 TIOPTOB
Poccun u [IpubanTtrku BBUAY pa3IMIHON ITHPH-
HBI JKEJIE3HOAOPOKHOI KOJIEH, HEAOCTATOYHOTO
Pa3BUTHS MOIITHOCTEHN TIEPErpy30UHBIX TEPMUHA-
JI0B. B HacTOSAIIMIT MOMEHT B CBSI3H C TIpo0ieMa-
MH JIOTUCTHKN B Cy3IIKOM KaHAJIe ¥ BO3POCIIEH
TpaHCIIOPTHOH cocrasistoeil, Kuraii nepeopu-
EHTHpYET CBOM 3KcniopT B EBporny uepes poccuii-
CKHE JKeJIe3HBIE JIOPOTH. [[JIst 3TOro mocTeneHHo
CO3/1aBAIMCh HEOOXOMMBIC YCIIOBHS: Ha JKEJe3-
HOJIOPOXKHBIX coemHeHnsIX ¢ Kuraem Ob1m 1o-
CTPOCHBI ITepETPy309HbIE KOHTECHHEPHBIC TEPMH-
HaJIbl, Ha 3amaHbIX rpanniax Poccnn n beno-
PYCCHH — MOIIIHBIE JIOTHCTHIECKHE IIEHTPBI, TI0-
9TOMY KOHTEHHEpHI JOCTABISIOTCS ceiuac
JKEJIE3HOIOPO’KHBIM TPAHCTIOPTOM. YTIPOIIICHHUE
TaMOXXCHHOTO M COIYTCTBYIOIIETO KOHTPOJIS,
HaJIMIHe 3eIEHOTO KOpUAopa JUIs TPAaH3UTHBIX
rpy30B COKpaTuiio Bpems gocraBku ¢ 30 mo 14
JTHEMN.

Ho ocraérest oTKpBITBIM BOIIPOC, TOTOBA JIN
U Jlarblne nHppacTpykTypa BocTounoro mommro-
Ha YZIOBJIETBOPSTH PACTYIHI CIIPOC HA SKCIIOPT-
HBIX PBIHKAX U PACIINPHUTH IPYy30BYI0 Oasy B pe-
THOHE. DTH TEHACHINH TPeOyIOT AECTAaIbHOTO
M3y4YeHUS] W TPOTHO3UPOBAHUSA, pa3paboTKu
Pa3IMYHBIX JIOTUCTHYECKNX CXEM JIOCTaBKHU IPY-
30B, TIPOBEACHHST KOMIUIEKCHBIX HCCIIEIOBAHNH,
HaIpaBJICHHBIX Ha ONTHMH3AINIO TPAHCIIOPTHBIX
MIPOIIECCOB MIPH B3aMMOJICHCTBHN Pa3IMIHBIX
BHJIOB TPAHCIIOPTA, OLIEHKH MPOITYCKHOH CIIOCO0-
HOCTH BOYKHEHIIINX HAMPABJICHUH ITPOCIIEIOBAHMS
rpy3010TOKOB [3].

ITpoTsKEHHOCTB «y3KHX MecT» Ha BocTouHOM
nonurone B 2020 romy coctaBmita 6omee 8000 kM.
B cBS31M ¢ 3TUM ITPOMCXOIUT aKTUBHBIA MOMCK
Pa3MYHBIX MEPOTIPHUSATHH MO COKPAIICHHUIO Oaphb-
epHbIX MecT. C 3TOH TOUKHM 3pCHNS BaXKSH aHAIIN3
Tpe/yUTaraéMbIX COBPEMEHHBIX WHHOBAIIHOHHBIX
pEIIeHNH 1 OLIEHKH UX (D(PEKTHBHOCTH.

3aoauamu viccnenoBaHusl SIBISAETCS OIEHKA
3¢} eKTUBHOCTH MPUMEHEHHNS TEXHOJIOTHH «BUP-
TYaJbHBIX CIENOK» Ha BocTouHOM monurone,
a TaK)ke€ BO3MOYKHOCTbH NPUMEHEHUS TaHHOU
TEXHOJIOTHH Ha IPYTHX ITOJIMTOHAX C IENBI0 yBe-
JIMYEHWSI IPOITY CKHOM ¥ IPOBO3HON CITOCOOHOCTH
Han0OoJsee HaNPSHKEHHBIX YIACTKOB.

PE3YNbTATbI
Oco0eHHOCTH BHeIPeHUsI TEXHOJIO0T MU
«BHPTYaJIbHasl CIleNMKAa» MPHU MPomycKe
1moe3/10B

CoracHO KOHIEHIINH BHEAPCHUS HAa CETH
JKEJIE3HBIX OPOT KOMIUICKCHON TEXHOJIOTHHU

VI | } NO
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WHTEPBAIBLHOTO PETYIMPOBAHUS IBIKCHUS TI0-
€3710B, YTBEPKIEHHOU pacnopsikenuem OAO
«PXI» ot 28.09.2020 . Ne 2123p, TexHonorus
WHTEPBAIBLHOTO PETYIMPOBAHUS IBIDKCHHS TI0-
€37I0B «BUPTYAIbHAS CIETIKa» SBISICTCS OIHUM
W3 WHCTPYMEHTOB TMOBHIMICHUS TPOITYCKHOM
CITOCOOHOCTH Ha yYacTKaX JKENE3HBIX TOpOT
C BBICOKOH MHTEHCHBHOCTBIO JBUKCHHS I10OE€3-
JIOB, a TAK)KE MIPH MPOBEIACHUHN «OKOH» C 3aKpBI-
THEM OJTHOTO W3 TIaBHBIX MyTeH.

PaccMoTpuM TEXHOIOTHIO «BUPTYaTbHOM
crenkm» moapooHee. O0sA3aTeTFHBIME YCITO-
BHSIMH TIPY FCTIOJIB30BAHNN TEXHOIOTHH «BHP-
TyallbHasl CIICTIKA» CUUTAIOTCS:

* HAIMYHE Ha JIOKOMOTHBAX (BEIyIEM U Be-
nomom) yerpoiicts YCABITY, UICABIT-PT-M?

* HaIMYHE PETHCTPUPYEMOTO MpHKa3a T0-
€3[THOTO JWCIIeTYepa Ha (OPMUPOBAHHUE U OT-
TIpaBIICHIE C HAYaJ IhbHOH CTAaHINH (C YKa3aHUEM
yJacTKa CICeIOBaHMs ) TPY30BBIX ITOE3IOB B pe-
KUME «BUPTYAIBHOHN CIICTIKI;

* MUHUMAJbHBI HHTEPBAI IBIKCHUS TPY-
30BBIX ITOE3/I0B, CIEAYIONINX HA «BUPTYaTHHON
CIIETIKE», TIpEe/IaraeTcs ONPeNeTuTh He Ooree
BOCBMH MUHYT.

Enuannieit HaOMroneHAs CIIeTI0BaHSI TPY30-
BBIX IT0E3/I0B 10 TEXHOJOTHU «BHPTyaIbHAS
CI[ETKa» IO TuiedaM OOCTy>KHBaHHUS JIOKOMO-
TUBHBIX OpWTaJ MPEeNaraeTcs CYUTATh «BHP-
TyalbHBIN CIIETI», COCTOSIININ U3 IByX U OoJee
MTOE37I0B, TIPH ATOM PacCMaTPUBATh «BUPTYaIIb-
HBIH CIICI» MO aHAJOTHHU C COCAUHEHHBIMU
Moe3JaMM Ha «KECTKOM CICIKe» Heleleco00-
pasHo. Haganom y4éra «BUPTYyaIbHOTO CICTIa)
MpeayaraeTcsl CYUTaTh MOMEHT OTIIPABICHUS
C HAYaIbHOH CTAaHIIMU BEIyIIEro (TOJIOBHOTO)
moes3za B PeKUME «BHPTYaIbHOM CIICTIKI.
OxoHYaHHUE YIETa «BUPTYATHHOTO CIICTa) — MO-
MEHT IIPUOBITHS Ha KOHSYHYIO CTAHIIHIO IIIeda
o0CITyXKMBaHMsI JIOKOMOTHBHBIX OpHuTas (CTaH-
MO0 CMEHBI JOKOMOTHBOB UJIH JIOKOMOTHUBHBIX
Opuras) BeJoMOTo (BTOPOTO) TTOE3/1a B PEXKIME
«BUPTYaJTBHOU CIICTIKM» B HHTEpBaJe He Oojee
BOCHBMH MUH.

Ecnm B myTH cnemoBaHUS «BUPTYaTbHOTO
CIIeTIa» UMEITUCH CITydal BpEMEHHOTO pa3phiBa
cBsi3u Mexy yerporicteamu Y CABIT, UCABII-
PT-M, a mpuOrITHEe Ha KOHEYHYIO CTAHIIHIO
o0CITyXKMBaHUsI JIOKOMOTHBHBIX OpuTas (CTaH-

t yHI/I(l]I/ILII/IpOBaHHaH CHUCTEMA aBTOMATU3HUPOBAHHOI'O BE-
JCHUA moe3aa.

2 MlHTeIuIeKTyalbHas CHCTEMa aBTOMATH3MPOBAHHOTO BOX-
JICHUsI COEIMHEHHBIX TT0E3/I0B PacHpeieIEHHON M0 JUTHHE
taroit (MCABII-PT).



LU0 CMEHBI JIOKOMOTHUBOB UJIM IOKOMOTUBHBIX
Opuraj) BBIIOJIHEHO B MHTEpBaJIe 0 BOCHMHU
MUHYT OT BEAYILEr0 [10€3/1a, TAKOW «BUPTYyaJIb-
HBIH CcLeI» NpeularaeTcs IPUHUMATD K YUETY,
a B ClIy4ae IPUOBITHS C OOJIBIIMM HHTEPBAJIOM —
HE [IPUHUMATh.

Ouenka 3(peKTUBHOCTH NPUMEHEHMU S
TEXHOJIOTUH «BUPTYAJIbHOMN CLHENMKMW»

AKTyallbHOCTb JaHHOW TEMBI MOJITBEPIUI
npoBeaéuubii 13 mas 2021 roga Hayuno-
texuuueckuit coet OAO «PXK]I» «O pazpabdot-
K€ ¥ BHEIPEHWUU TEXHOJIOTUH MHTEPBaIbHOIO
PeryJIMpOBaHUs ABMXKEHUS MOE3/I0B JJIsl TIOBbI-
HICHUS TPOIYCKHON crocoOHOCTH Ha BocTou-
HOM moJuroHey. Ha 3acenanuu ObUTH 03BYYCHBI
OCHOBHBIC HANpPaBIEHUS U TPUHSITHI COOTBET-
CTBYIOIINE PEIICHUS IJIs1 TATbHEHIIEro pa3BUTHs
TEXHOJIOTHH: MPUMEHEHUE Ha MOCTOSIHHOW OC-
HOBE TEXHOJIOTUH «BHUPTyaJbHasi CIETKa» s
OpraHu3alluu JBWKEHHUS T0€3/]0B Ha Y4YacTKe
Kapsimckasi—Xa0apoBck—CMOISIHUHOBO 3a0aii-
KaJIbCKOU U J[aIbHEBOCTOYHOM KEJNE3HbIX APOT;
pacuipeHue MoJuroHa BHEAPEHUS TEXHOIOTHH
«BUPTyaJIbHAS CIIETIKa» C YYETOM MOATOTOBKHU
JIOKOMOTUBHOTO MapKa, JOKOMOTHUBHBIX OpUTaj
U JIeKYPHO-IUCTIETYEPCKOTO TMepcoHana Ha
yuactke Kapeimckas—Taiiiier, a Takxke Ha ydacT-
Kax MPEeUMYIIECTBEHHO MAaCCAKUPCKOTO JIBUKE-
HUSI B HAITpaBJicHUH YepHOMOPCKOTO MOOEPEIKbSL;
nopabotka anroputmoB padotst UCABII-PT-M
B PSIKHUME «BHPTYaJIbHOM CLIEITKN»; (hOpMHUPOBa-
HUE MPEeAJIOKEHUI 10 OpraHu3anuu yuéra Ino-
KaszareJiell CTaTUCTUYECKOW OTYETHOCTU U MOTH-
BallMU TepcoHajia MpPH JABMKEHHUHU TMOE3710B
C UCTOJIB30BAHUEM TEXHOJIOTHH «BUPTyaJlbHAs
CIIETIKa» U JApYyTHe.

Ha nonurone Kapeimckas—Xabaposck 11—
CMOJISTHUHOBO MPOBOJISITCS AKCIUTYaTallMOHHbIE
WCIIBITAHUS 10 BOXKJEHUIO MOE3/I0B B PEKUME
«BUPTYyaJbHAs CIIETIKa» U OCYIIECTBIISIETCS BBOJL
B ONBITHYIO SKCILTyaTaIHi0 OOPTOBBIX TEXHHYEC-
ckux cpeznct 6e3onacHocT KIIYB-Y ¢ n3me-
HEHHBIM [TPOTPAMMHBIM O0ecIieueHreM, uppo-
BbIX pagnomoaeMoB u cuctembl UCABIT-PT-M,
OCYIIECTBIISIFOIICH MOIJIEPIKKY JaHHON TEXHO-
Joruu Ha JokomMoTuBax cepuu 39CSK.

Jist onieHku 3(h(heKTUBHOCTH UCTIONB30BAHUSI
TEXHOJOTHUU MHTEPBAIBHOTO PEryJIHPOBAHUS
npejaraeTcsl yUuTblBaTh Ipy30BbI€ MOE37a,
CIeIyIOIINe Ha «BUPTYaJIbHOU CLIETIKE», IO
CJIEIYIOIIUM MapaMeTpam:

* KOJIMYECTBO «BUPTYAIBHBIX CIEMOBY, MPO-
BEJIEHHBIX B OTYETHBIN MEpUO/;
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* TOHHO-KHJIOMETPBI OPYTTO (HETTO), BBINOJI-
HEHHbIE «BUPTYaJIbHBIMU CLIETIaMI;

* BarOHO-KHJIOMETPBI, BBIITOJHEHHBIE «BUP-
TyaJbHBIMH CLETaMK»;

* CpeHss y4acTKOBasi CKOPOCTh JBMKECHUS
KaKJJ0r0 I'Py30BOI0 I10€3/1a, CIELYIOLIEro B pe-
KHUME «BUPTyaJIbHAs CLETIKAY;

* pacxoj] TOTJIMBHO-YHEPIeTHYECKUX PeCyp-
COB Ha TATY MOE3/I0B IIPHU CIICIOBAaHUN Ka’KIOT0
IPY30BOTO MMOE€37a B PeXKUME «BUPTyaJbHAs
CLETIKaY;

* CPEeIHHUM MHTEpBal JBHKEHHS TPY30BbIX
MI0€3/10B, CIEAYIOIINX B PEKUME «BUPTyaJIbHAS
CLETIKaY;

* IPOLIEHT CJIENOBAHUS MOE3/I0B B PEXKHUME
«BUPTYyaJIbHAS CLEMKa» C y4ETOM MPOAOIIKU-
TETBHOCTH BPEMEHHOTO Pa3pbiBa CBA3U MEXKIY
ycrpoiictBamu Y CABII, NICABII-PT-M Beny-
IIIETO ¥ BEOMOT0 JIOKOMOTHBA.

Ha ceroausimnmii 1eHb €CTh psiJ| CII0KHOCTEH
10 TIPOBEJCHUIO aHAJIN3a MPUMEHEHHUS TaHHOM
TEXHOJIOTUH, paccMoTpuM ux. Ilpexne Bcero,
TpebyeTcss aBTOMaTU3UPOBAHHBIN KOHTPOJIb
OpTaHU3aluy MPOIMYyCcKa MOE30B B PEXKUME
«BHPTyaJIbHAs CILENKa» C JalbHEHIINM aHalU-
30M BBIIIOJIHEHHOW TexHoJoruu. Ha nanubii
MOMEHT IPOCIIEJOBAaHNE ITUX ITOE3/10B (PUKCH-
pyeTcs B «py4HOM» pexume. Takol moaxo He
M03BOJISIET TOJYYUTh MOJIHOW MHpOpMaLUU
0 pe3yibTaTax MOe3/0K, BBISIBUTH OTKJIOHEHUS
oT rpaduKa JBMKEHUS, OLEHUTh COCTOSIHUE
1 TOTOBHOCTD TSTOBBIX PECYPCOB.

B uemnsix hopmupoBanust hakKTHUECKUX JaH-
HBIX W MPOBEACHUS aHan3a dPPEKTUBHOCTU
MIPUMEHEHHs JAaHHOHN TeXHOJIOTHUH IPUYACTHBIMU
JenapraMeHTaMu M QuinaiamMu paspadoraH
NepedeHb CIEAYIOMHNX MMoKa3aTeaen Ui BKIO-
4eHus! B (DOPMbI CTaTHCTHUYECKOH OTYETHOCTH
(tabm. 2).

Jlst peanuzanuy NOCTaBICHHOM 3a/1auM He-
00X0IMMO pa3paboTarh psiJi HOPMATUBHBIX J10-
KYMEHTOB M OPTaHH30BaTh aBTOMAaTH4YECKOE
(dbopMHpOBaHHE CIIPABOYHO-aHAIUTHYECKHUX
¢opm LleHTpanbHO# nUpeKIHel ynpaBiIeHUs
nBrkeHreM. C 3Toi 11enbio ObIJI0 HOATOTOBIEHO
pacrnopsiKeHHue, Ha OCHOBAaHUH KOTOPOTO IIaHH-
pyeTcsl yTBEepANUTh U BBECTH B JACHCTBHUE C | HIOHA
2024 rona popMy BHYTpEHHEH CTaTHCTHYECKON
otuétHocTH J]0-44 BCIL] «OT4€T 0 Ipy30BBIX
moesax, clienyrnmx Ha uappactpykrype OAO
«PXK]I» O TEXHOJIOTUH «BUPTYaJbHAas CLIETKa.

OCHOBHBIC OJIOKU JaHHBIX JJIs1 OLCHKH 3(-
(DEeKTUBHOCTH NMPUMEHEHHS TEXHOJIOTHH «BHP-
TyaJbHas CIETIKay» MPeICTaBICHbI Ha puc. 1.
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Ta6auna 2

Iloxa3zaTenu ajsi aHajau3a Bq)q)eKTl/lBHOCTl/l IPUMEHEHUSA TEXHOJIOTUH

«BHUPTYaJbHasl CLHEINKa» [COCTaBJ’leHO aBTOpaMH]

Peaymzanmst
TEXHOJIOTHH

* KOJIMYECTBO MOE3/10B, OTIPABJIEHHBIX CO CTAaHLIUH MOJIUTOHa

B PeXKHUME «BHPTYyalbHas CLEIKA;

* KOJIMYECTBO M0E€3/10B, IPOBEIEHHBIX B PEKHUME «BUPTYalIbHAS
CIICTKA;

* CpPEHUI MHTEPBaJ ABUKEHUS IPY30BbIX I10€3/10B, CIIEIYIOIINX

B PeXKHUME «BHPTYyalbHas CLEIKA;

* [IPOLIEHT CJIEJJOBAHUS MOE3/10B B PEKUME «BHPTyaslbHasl CLENKa

¢ yuéTOM NPOIOKUTEIFHOCTH BPEMEHHOTO Pa3phiBa CBA3H MEXKIY
BEAYLIMM U BEJOMBIM JIOKOMOTHBAMHU.

OreHka MaciTaba
BHEIPEHUS
TEXHOJIOTHU

W BBITIOJHEHHS
TEXHOJIIOMHYECKUX
TpeboBaHMii

OcBoenne 00bEMOB

* TOHHO-KIJIOMETPEI OPYTTO (HETTO), BBIIOTHEHHBIC OS3IaMH,

OHeHKa YBEIUYCHUA

CIIC/YOIIMMH B P&XKXUME «BUPTYyallbHas CLEIIKA», C BbIICICHUEM HPOITYCKHBIX
BEJIYIIETO U BEOMOTO JIOKOMOTHBA; BO3MOJKHOCTEH
* BArOHO-KHUIJIOMETPBI, BBIIOJIHEHHBIE [T0E3aMH, CIIeTyOIMMI YYacTKOB
B PEKHUME «BHPTYaIbHas CIIETKa», C BBIICICHHEM BEIYIIETO
1 BEJIOMOTO JIOKOMOTHBA.
KagectBo * CpEIHsS yIaCTKOBAS U TEXHUIECKAs CKOPOCTh JBUKEHHS TPy30BbIX | Orenka
HCTIONB30BAHMS TSTH | TOE3/I0B, IPOCICAOBABIINX B PSKIME «BHPTYaTIbHAS CIEIKA»; a¢dexTHBHOCTH
* cpeziHsis Macca moesza (OpyTTo), CIEIYIOIIETro B peKIMe opraHu3aiuu paboThl
«BUPTyaJbHAs CIEIKay, PACCYNTHIBACMAsI KaK CPEAHSIS Macca KakI0ro | IOKOMOTHBOB
13 [0E3/10B, CIIEYIOLIHX 110 HCIIOIb3YeMON TEXHOJIOTHH. ¥ JIOKOMOTHBHBIX
Opwuran

IlorpebHoCTH
B pecypcax

* yAEJbHbBIM PacXo/] TOIUIMBHO-?HEPreTHYECKUX PECYPCOB Ha TATY
MOE3/10B;

* a0COJIIOTHASI U y/IeIbHAsl peKyeparlyst 1715 IT0e3/10B, CIISAYIOIINX
B PEXKUME «BUPTYaIbHAs CLEIKA.

OrneHka pacxoia
pecypcos

IPH pean3anuu
TEXHOJIOTUH

[Tocne pa3paboTKM yCTAHOBJIEHHBIM TIO-
PSAJIKOM HEOOXOAMMBIX JOKYMEHTOB, yKa3aH-
HBIE MPEATOXEHHUsS OyayT pealn30BaHBI
B aBTOMAaTH3UpOBaHHBIX cucTtemax: ACOVII
(ABTOMAaTH3UpPOBAaHHAS CHCTEMA ONlEPaTHBHO-
ro ympasieHus nepeso3kamu), ['MJ[ «Ypan-
BHUWMXT» (ABTOMaTH3MpOBaHHAA CHCTEMa
BEJICHUsI U aHanu3a rpaduka MCIOIHEHHOTIO
nemkenus), APM OHJI (ABromaTu3upoBaH-
Hoe pabouee MecTo «OTUETHBIC U HOMEPHBIE
JIaHHBIE» ) B paMKax IporpaMmbl nudpoBusa-
U1 TPAHCHOPTHOMW OTpaciu. DTO MO3BOIUT
obecrneunTh GOpMHUpOBAHHME SAMHON 0a3bl
JIAHHBIX JIOKOMOTHBOB, 000PY/IOBaHHBIX IS
PabOoTHI IO TEXHOJIOTHH «BUPTyaJbHAS CIICI-
Ka»; aBTOMaTU3MpOBaHHOE (OopMHUpOBaHHUE
JTAaHHBIX O TMOe37aX, CIEIYIOMHX B peXuMe
«BCL»; ucnonb30BaHUE JaHHBIX JIJISI 00BEK-
THBHON OIEHKH pabOTHl MepcoHaja U ero
MOTHBaIMK. BTOpbIM ATanom cTaHeT aBTomMa-
Tu3anus GopMUpoBaHus HHGOPMALIMK, HEOO-
XOJAUMOH ISl OIIEHKH 3(P(HEKTUBHOCTH MPHU-
MEHEHHUS TEXHOJOTHH.

IpennoxeHus Mo MOTUBAIUY JI€KYPHO-

AHUCIETYEPCKOTo MepcoHaaa

K peaju3allii HOBOIl TEXHOJOTHHU
BaxHyro ponb B peanusanuu HOBOU TeX-

HOJIOTMH UTPaeT NepcoHa, 00eCIednBaIONIHi

MPOIYCK MOE3/I0B C COKPAIEHHBIMHA MEKIIO-

VIW] [l

€3IHBIMU HMHTEpBAJaMU PETyIHpPOBAHUS Ha
BCEM ydYacTKe cienoBaHus. BeipaboraHa
eauHas MO3UIUA O HEOOXOIUMOCTH MOTHBA-
WU JACKYPHO-IAUCIETYSPCKOTO MepcoHanza
JQUPEKIU yIpaBiIeHUs IBIKCHHEM U paboT-
HHUKOB JUPEKIUN TSATH C BBIIIATON PUKCHPO-
BAHHOTO JCHEXHOTO BO3HArpa)XJIeHUs 3a
Ka)Jblil OTIIPABJICHHBINA U MPOCIEA0BABIINM
110 y4acTKy MOe3/ B Pe)KMME HHTEPBAIbHOTO
peryaupoBaHus.

B pamkax paGoThl HaJ MPEITIOKCHUSIMH
0 MOTHBALMU NepcoHana cHhopMUPOBAH
NepedyeHpb Mmoka3aTeieil CTaTUCTHYEeCKOTO
HaOJMIOACHUS, OTPaXAIOIMUNA peaan3amuio
JIAaHHON TEXHOJIOTHMU:

* BCEro OTHPABICHO IMOE3J0B B PEKHUME
«BUPTyaJIbHAS CIICTIKAY;

* KOJJMYECTBO MOE30B, MPOCICTOBABIINX
Ha BCEM yJacTKe CIEAOBAHMS B PEKUME «BHP-
TyajJbHas CIENKa», ¢ pacdéTOM JOJIH OT 00-
IIEro KOJTUYECTBA OTIPABICHHBIX MTOE3/I0B;

* KOJINYECTBO MOE3/10B, YaCTHYHO MPOCie-
JIOBABIINX HAa YYACTKE CICIOBAHUSA B PEKUME
«BUPTyaJIbHAS CIIETIKA», C pacYETOM JOJIHU OT
0011ero KOJTUYEeCTBA OTIIPABICHHBIX MTOE3/10B.

715 5TOTO B COOTBETCTBHUM C MPUHATOH
B KOMIIAaHUU CHCTEMOM peMupoBaHus (yTBep-
xknaeHa pacnopspkenueM OAO «PXKI» ot
20.07.2010 . Ne 1573p) mpu opraHu3anuu
JOTIOMTHUTEIBHOTO IIPEMHUPOBAHIS HEOOXOI1-
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Puc. 1. OcHogHble 6110ku aHHbIX 0151 OYEeHKU 3¢hgheKmueHOCMU NPUMEHEHUs MeXHOI02UU «8UPMYyanbHas cyenkay [8bINONHEHO aemopamu].

MO 00€CIIeYUTh CIEeIYIONNe OCHOBHEIE YCIIO-
BHSL:

1. OnmpenenuTs MoKa3aTeau MPEMHUPOBA-
HUA.

B xauecTBe nmokasaTeneil Ha EPUOJ OIBIT-
HOM IKCIUTyaTallMM TEXHOJOTHHU «BUPTYyallb-
Has CLETKay» MpejjaraeTcs NpUMEeHUTH Clie-
IyIOIUe TOKa3aTeNn:

* KOJIMYECTBO OTMPABICHHBIX CO CTAHIUI
M0E3/10B B PEKUME «BUPTYalbHAS CLETKaY;

* KOJJUYECTBO MPOCIEJOBABIINX MO IMOJIHU-
TOHY TMOE3/7I0B B PEXKUME «BUPTyaTbHas CICI-
Ka», IPU yCIOBUU MPOCIEIOBAHUS B JTaHHOM
pexume He MeHee 85 % AUCHETUEPCKUX
YY9aCTKOB 110 BCEMY MapUIPYTy CIEJOBAHHUS.

2. YcTaHOBUTH KPYT IPEMUPYEMBIX paboT-
HHUKOB, HEMOCPEACTBEHHO BIUSIONIMX Ha
BBITIOTHEHUE JTAHHBIX MTOKa3aTeNeH.

3. [IpemMupoBaHue IIaHUPYETCS MIPOU3BO-
JIUThH €KEMECSIIHO B 3aBUCHUMOCTH OT Pe3yib-
TaTOB KaXXJ0To pabOTHHKA, OXBAUYEHHOTO
JIAaHHOM CUCTEMON MOTHUBALUU.

4. OgHO M3 BaXXHEHIINX 00s3aTeNbHBIX
YCIOBUN — HallM4YUE JOCTOBEPHON CTAaTHCTH-
KU 10 BBIMOJHEHUIO MOKa3aTesell npeMupo-
BaHUA. B 3TOoM momoxeT nopaboTaHHBIH
nporpaMmHbIif Mmoxyns ACOVYII-3.

[Tnanupyercs, 4TO NpeMUpoBanue Oyaer
pacmpocTpaHAThCS HA ACKYPHBIX IO JKele3-
HOJIOPOKHBIM CTaHIUSIM OTHPaBICHUS MOE3-
OB M Ha MOE3AHBIX IUCIETYEPOB yUACTKOB
MPOCJIEAOBAHUS TaHHBIX MOE3/0B.

PaccmoTpuM mpuMepHBIH pacuéT (ecnu
OyneT mpuHSTO penieHne 00 N3MEHEHUH CyM-
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MBI) CpeIHEeH BBINIATHl NPEMUAIBHOTO BO3-
HarpaxaeHus U (GoHAa NPEMUPOBAHUS IS
nexypubix mo ctaniuu (ACII) n moe3aHbIX
nucneraepon (JJHIL).

Brmonaum pacuét s JICII:

g Mol

QN = by, 1
wer =% i Y (1)

wen

e N — KOIMYECTBO OTMPABOK ITOC3/I0B B Pe-
JKHME «BUPTYaJIbHAS CLETIKA»;

1] — cymMa 3a Ka)X[IyI0 Tapy Moe3/I0B;

km — konuuectBo JCII, ucnonap3yromux
TEXHOJIOTHIO HHTEPBAILHOTO PETYINPOBAHMS;

PK — paitonnbie k03 QHAITHCHTEL.

[TpuBeném mpumep pacuéra, eciu ompese-
aute s JICII pasmep npemun u3 pacuéra
700 py6ieii 3a KaxIyto apy I0e3/10B, OTIIPaB-
JICHHYIO CO CTAHIMU B PEXHUME «BHPTYyaJbHas
cuenka». Hanpumep, uncnennocts JICII, oxBa-
YEHHBIX IIPEMUPOBAHUEM, COCTABIISIET 52 Yero-
BEKa Ha BOCBMH CTAHIIMSIX OTIIPABIICHHS TOE3/10B
T10 TEXHOJIOTUHM MHTEPBAJILHOTO PETYIINPOBaHNS,
B ToM umcie Kapeimckas (12 uwen.), UepHbI-
meBck-3abaiikanbckuii (5 wen.), Moroua
(10 wexn.), Ypyma (5 gen.), CMOJIHUHOBO
(5 gen.), Pyxeno (5 gen.), Xabaposck-2 (5 uein.),
O6imyune (5 yen.). Mcxons U3 NCTIONb3yeMBbIX JUIs
MIPUMEPHOTO pacyéra CPeAHEMECTIHBIX JAaHHBIX
110 KOJIMYECTBY OTIIPABOK IOE3/I0B B PEXKHME
«BUPTyaJIbHAs CIICTIKa» 3a ACBATH Mecsies (180
Tap 1Moe3/10B B MECSIIT) CPEAHUH pasMep MpeMu-
POBaHMS JISKYPHBIX 110 CTAHIMU C YIETOM paid-

OHHOTI'O PEryjIMpoBaHus 3a MCCsL] COCTABUT:

180-700
oI = 20,6205 3880 py6./mec.
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Brimonnum pacuér qs JJHLL:
i _ Nomnp*by L (2)
w T ke PK
rjie b, — KOIMYECTBO MCTIETYCPCKHUX YIaCTKOB,
Ha KOTOPBIX ITPUMEHEHA JaHHAsl TEXHOJIOTHUSI.

JIJis TOe3IHBIX JTUCTIETYEPOB pa3Mep Ipe-
Muu ompenenum u3 pacuéra 300 pyOmeit 3a
Ka[yI0 IIPOCIJICAOBABIIYIO 110 MOJIUTOHY Hapy
MI0€37I0B B PEXKNME «BUPTYAIbHAS CLEIKa», IPH
YCIIOBHH ITPOCIICAOBAHNS B JAHHOM PEXXNME HE
MeHee 85 % ucreT4epeKuX y4acTKOB IO BCe-
My MapupyTy cienosanus. IIpemupoBanuem
0XBa4eHO 78 moe3aHbIX AUcHeTYepoB 13 nuc-
METYEPCKUX YIaCTKOB, B TOM YHCIIE 10 BOCBMHU
IHUCIETYEPCKUM ydacTkaM 3abaifkaiabcKoi
JKEeIIe3HOH oporH (48 den.) v ATH JUucTeTdep-
CKMM ydacTKaM /laJbHEBOCTOUYHOMN KEJIE3HOU
nmoporu (30 gen.).

Ucxona u3 ycnoBus, uyro kaxzaas u3 180
OTIIPABOK ITPOM/IET B CPETHEM B PEIKUME «BHP-
TyaJIbHOM cLenku» 11 TucneTyepeKux y4acTKoB
(85 % ot oOmieil MPOTHKEHHOCTH MapIIpyTa
CIIEZIOBaHMS TTOE3/10B) pazMep MPEeMUPOBAHUS
3a MECSII] COCTABHUT:

ann_ 180:11:300

e 7840,62498

, pyo.,

=12185 py6./mec.

Brimonanm pacu€t morpeOHOCTH B QOHIIE
OIUIAThI TPYJA Ha BBIILIATY AONOJIHUTEIBHOIO
npemupoBanust s JICIT u JIHI] B rogoBom
HCUYUCIICHUU:

@0 A — (3880952 +12185+78)+12 =

npem

13826280 py6./mec.

JlaHHass MeTOMKA MOKET OBITh HCIIOIB30-
BaHa MPHU MPOBEACHUHU pacuéToB 1o (axkruue-
CKHM YCTAHOBJICHHBIM B OYyIyIIEM YCIOBHSIM
IIpEMUPOBAHUS.

3AKNHOYEHUE

HoBble TeXHOIOruYyecKkue u WHHOBAIlUOH-
HBIE PEUICHUs, KOTOPblE IPUHUMAIOTCS K pea-
JHU3AIHMA C [ENbI0 YBEIUYCHUS MPOMYCKHBIX
U MPOBO3HBIX CIOCOOHOCTEHl JKEIe3HOIOPOK-
HBIX HAMpPaBJICHUI, 6€3yCIOBHO TPEOYIOT TeX-
HHUKO-9KOHOMHYECKHX PAcYETOB, MPOBEICHMUS
OIIBITHOM AKCILlyaTalUU Il KOPPEKTUPOBKHU
OIJll/I60K N HCAOCTATKOB, BBIABJICHHBIX B XOJC
anpoOanuu. HeoOxonumMo OTMETHTh, YTO OC-
HOBHBIM PUCKOM I[aHHOi/‘I TEXHOJIOTHUMU SABIACTCA
MOTEPA CBA3U MEXKIY IOKOMOTHBAMHU 110 paiuo-
KaHajaM, 4TO MOXET NPUBOAUTHL K Pa3pbIBY
crerna, mepexoay Ha «pydHOe» yMpaBicHHE
BEJIOMOI0 [0€3/a M yBEJIMYECHHIO HHTEpBasia
MEX/Iy Oe3IaMH.
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B pamkax akryanuzanuu opranu3aluu JBu-
JKEHHSI TTOe3I0B Ha ydacTkax BocrouHoro mo-
nuroHa Ha mepuof a0 2025 roma ¢ yaérom 00-
HOBJIEHHOH I'Py30BO# 6a3bI HEOOXOIMMO paspa-
00TaTh BapHAHTHI IIPOITYyCKa ITI0E3/10B C IPUMe-
HEHHUEM HHHOBAIIMOHHBIX TEXHOJIOTUH
MHTEPBAIbHOTO PETyINPOBAHUS HA OCHOBE
MaTeMaTHYEeCKOT0 MOJICTUPOBAHMS, BBIIOIHUTD
TSTOBBIE M JIEKTPUUYECCKUE PAcUETHI IS OTIpe-
JIeTICHUs] JOITYCTHUMBIX MEXKITOE€3/IHBIX HHTEpBa-
JIOB TIPH MIPOITYCKE MOE3I0B B PEKUME «BUPTY-
ajpHas clenka». Bmecte ¢ TeM BHEApEHHE
CUCTEMBI «BHPTYaJIBHOH CLENKW» motpedyer
pelIeHNs ClIeIyIOHUX BOIPOCOB:

* HEOOXOIMMOCTb JIOOCHAIIECHUS JIOKOMO-
THBOB COBPEMEHHBIMH yCTPOHCTBaMK Oe301ac-
HOCTH, CHCTEMaMH aBTOBEICHUS U CPEICTBAMH
Nepeadn JaHHbIX;

* nepepaboTKa TEXHOJOTHH YNpaBICHUS
JIBIKEHHUEM TI0€37]0B C YUYETOM COKpAIlCHHS
MEXKITOE3/IHBIX MHTEPBAJIOB, a TaKXe HEOOXO-
JMMOCTH YBEIIMUCHUS JUTNHBI TIPHEMOOTIIPABOY-
HBIX MYTEH ¥ MPUMEHEHUS! CTPEIOK ITOJIOTUX
MapoxK.

Takxe HEOOXOAMMO Y4ECTb BHEAPEHUE
JTAHHOH TEXHOJOTHH IPH pazpadorke MHCTpyK-
LMX 110 pacy€Ty NPOINyCKHOH M MPOBO3HOM
cniocoOHocTeit xxene3ubix qopor OAO «PX/I»,
pa3paboTarh MPEAIOKCHHUS IO MOBBIIICHUIO
YPOBHS aBTOMATH3aILMH IIEPEBO30YHOTO IPO-
Iecca Ha yJacTKax W PEIIAloNUX CTaHIHMSIX
TTOJIMTOHOB JOPOT B LIEJSAX 00ECHeUeHHsT MaK-
CUMaJILHOTO Iepexo/ia OT MHPpOPMalMOHHBIX
K YNPaBJISIOIMKMM CHUCTEMaM INPU BHEIPEHUHU
TEXHOJIOTHH MHTEPBAIHHOTO PETyINPOBAHUS
JIBIDKCHHEM TI0€3/10B.
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MogenupoBaHue LeH aBuanepeBo3ok
NaccaXxmpoB

Onbra CYWKO Hukonaii KOPArMH

AHHOTALINA

Llenosas nonumuka asuakomnaHuli paspabamsisaemcs Ha
OCHOBaHUU PemMpPOCNeKMUBHO20 aHanu3a yeHosol OUHaMUKU
asLanepeso3oK U NPO2HO3UPOBaHUS PbIHOYHOU Cumyayuu cnpoca
u npednoxeHus. LieHogas QuHamuka haccaxupcKux aguanepeso-
30K Umeem onpedenéHHyo CmMpyKmypy U 3aKOHOMEPHOCMU, 8bi-
AIB/IEHUE KOMOPBIX noMoz2aem (hopMupo8amb KOHKYPeHmocno-
cobHoe yeHosoe npednoxeHue Ans naccaxupos.

Lenb pabombi 3akmoyaemcs 8 uccnedosaHuu cmpykmypbi
yeHosol duHamuku ¢ 2008 200a no 2022 200 U 8bISIBIEHUU 3aKO-
HoMepHOCMel OBLXKEHUS UEH Ha NacCaxupcKue aguanepesosku,
Umo 8axHO yyumbieamb nNpu onpedesieHuu yeHo8o2o Kypca
u duana3oHa ueH mapucpos. MccredosaHus UyeHo8oU OUHaMUKU
asuabunemos IKOHOMempuyecKuMu Memodamu NO38ONUNU 8k
A8UMb CMPYKMYypy 8pEMEHH020 psda UeH u paspabomams psi0
modernedl.

Mpu uccnedosaHuu cmpykmypbl 4eHo8oU OUHaMUKU
8 nepsyto o4epedsb bbina ebideneHa U NpoaHanu3uposaHa ce-
30HHas KOMNOHeHma, pac4yém komopoli npogodusncsi no addu-
MUBHBIM U MySTbmunIuKkamueHsiM modenam. [JuanasoH ce3oH-
HbIX u3meHeHul cocmagnsem -8,5 % do +12,5 %. Aemokoppe-
NAYUOHHaSA hyHKUUS QUHAMUKU CPEOHEMECSYHbIX YeH nokasa-

Onvea Ilemposna Cywiko',
Huxkonai Imumpuesuy Kopszun?

12 Mockosckuil 20cydapcmeenblil mexHuyeckul
yHUgepcumem epadxcoanckou asuayuu Mockea, Poccusi.
04t o.sushko@mstuca.aero.

04 2 n.koryagin@mstuca.aero.

na, Ymo epemeHHol pad uyeH Ha aguabunemsi codepxum
mpeHd. Kpome mpeHA08bIxX U Ce30HHbIX KOMNOHEHM 8 OQUHaMU-
Ke UeH 8bl0efieHbl Yuknudeckue Konebanus, modenuposaHue
KOMOpbIX NPOBOAUIOCH Ha OCHO8E PE2PECCUOHHO20 aHanu3a.
Luknuyeckue usmeHeHus OUHaMUKU UeH Ha asuabunemsl,
8bisigneHHbIX ¢ 2008 eoda no Hacmoswee 8pems, He umelom
ycmoliyugo2o xapakmepa.

B aHanu3upyemoll OuHaMUKe 8bIOenIeHO HECKOMbKO CpedHe-
CPOYHBIX YUKI108 NPOOOIMKUMENbHOCMbI0 4-6 nem. LjukudHocmb
OUHaMUKU UeH Ha asuanepegosku 80 MHO20M cosnadaem ¢ 06-
WE3KOHOMUYECKUMU CDEOHECPOYHbIMU YUKITaMU, HO NpUcymemey-
oM epemMeHHble Nazu 3ana3dbigaHus uTu omemasaHue memnos
POCMa Unu CHUXEHUS.

Takum 06pa3som, U3MeHeHUe UeH Ha epaxdaHcKue aguane-
PE8O3KU UMeem 3aKOHOMEPHbIL MPeHOUUKITUYeCKUl Xxapakmep,
¢hopmupyrowjutica nod deticmauem chyHOameHmanbHbIX Makpo-
9KOHOMUYECKUX (hakmopos U HoebIX demepmuraHm, delicmeue
KOMOPbIX MOXem 8bi3bigampb 601 CUTbHOE U3MEHEHUE, HO
¢ kpamkum nepuodom 8o3delicmaus, unu nazogoe enusHue. Ad-
OumueHble U MynbmuniukamusHbie Modenu noMo2ym cnpoeHo-
3uposams cpedHe20008ble UeHb! aguamapugos.

Knroyesbie criosa: epaxdatickas aguayus, ueHosas QuHamuKka asuanepeso3oK naccaxupos, cmpykmypa OUHaMUKU UEeH, pe2pec-
CUOHHBIU U KOPPEIAUUOHHBIU aHanu3bl, mpeHOo8ble 3aKOHOMEPHOCMU, CE30HHbIE U UUKITUYECKUE KOMNOHEeHMbI OUHaMUKU UeH Ha
asuabunemsl, adanmueHble, a00UMUBHbIE U MynbMUNIUKamusHble MoOenu.

Lna uumuposarus: Cywko O. I1., Kopsieux H. []. ModenuposaHue ueH aguanepeso3ok naccaxupos // Mup mparxcnopma. 2022.
T. 20. Ne 5 (102). C. 54-63. DOI: https://doi.org/10.30932/1992-3252-2022-20-5-7.

MonHb1i mekcm cmambu Ha aH2nulickoM si3bike ny6uKkyemcsi 60 8mopoll Yyacmu 0aHHO20 ebInycKa.
The full text of the article in English is published in the second part of the issue.



BBEOEHUE

['mobanpHast noMTHYECKAst HANPSHKEHHOCTD,
SKOHOMHYECKHE OTPaHHYEHHUS U COLUATIbHBIC
poOJIeMbl HHTEIPUPYIOT HOBBIE YCIIOBHS (DYHK-
UOHUPOBAHUS NPEINPULTHI, oTpaciei, 00-
IIECTB M CTPaH U 3aTParuBaloT POCCHUUCKYIO
aBHAOTPACIHb IpakAaHCKoM aBuaui. COBOKyII-
HOCTb (haKTOPOB, BKJIFOYAsl TAH/IEMHIO H TTOCIIe-
MaHIeMHUIHOE BOCCTAaHOBJICHUE, OTPaXKaeTcs Ha
MacCaXUPOIIOTOKE U CTOMMOCTH aBUaOMIIETOB.
CHHTYISIPHOCTD [ICHOBOM TUHAMUKHU aBHarepe-
BO30K ITaCCaYKMPOB, KOJICOAHUSI U C/IBUTH PABHO-
BECHOI 1IEHBI ITPUBOJAT K ITOBBIIICHHUIO TPAHC-
(hOpMaIMOHHBIX M TPAHCAKIIMOHHBIX U3IEPIKEK,
K CHW)KEHHIO 3()()EKTUBHOCTH U PEHTA0EIbHO-
CTH JeSITeIbHOCTH aBuaKommnanuii [ 1-4].

Hapsiny ¢ apyrumu niporieccamu 3 QeKTHB-
HOCTh SKOHOMHYECKOH JIESTENbHOCTH aBHAKOM-
MAaHUU OTPECIACTCS CHUKCHUEM M3ICPIKEK
B CTOMMOCTH aBHANEpeBO3KH MacCaXUpPOB U TO-
BBIIICHUEM LIEH Ha aBUAOMIICThI, KOTOPBIE MOTYT
3HAYUTENTFHO OTIINYATHCS OT PABHOBECHOT'O CIIPO-
ca U MPEAOKEHUS Ha PBIHKE MaCCa)KUPCKUX
aBHarnepeBo3oK. [leHoBas MONMUTHKA U IICHOBHIC
CTpaTeruy aBUAKOMITAaHUH HaIleJICHbI Ha JT0CTHU-
YKEHHE MaKCUMaJIbHOM JIOXOJJHOCTH, TPUOBLIEHO-
CTU KakK B YCJIOBHUSAX CTaOMJIBHOTO Pa3BUTHUS
9KOHOMHKH, TaK U B HAIPSHKEHHBIX COLHAIIBHO-
SKOHOMHYECKHUX U MOJUTUYECKUX YCIOBHUSAX.
Pa3paboTka 11eHOBOI MOJIMTUKU aBUAKOMITAHHIA
JIOJDKHA CTPOUTHCA C MOHUMAaHUEM CTPYKTYPbI
LIEHOBOM JINHAMMKH U y4ETOM 3aKOHOMEPHOCTEH
JIBIDKEHMS 11eH Ha TaCCAKUPCKHE ABUATICPEBO3KH,
YTO IO3BOJIUT CHSATH sl HEONPEIEIEHHOCTEH
U 00eCIeunTh KOHKYPEHTOCIIOCOOHOE IIEHOBOE
npeuIoKeHue i norpedureneit. CienoBareib-
HO, UCCIIeJIOBAaHMs IICHOBOW JAMHAMUKHU aBUarie-
PEBO30K OCTAIOTCS AKTYaJIbHBIMH B TEOpETHYE-
CKOM acCIIeKTe 1 BOCTPEOOBaHHBIMH Ha ITPAKTHYE-
CKOM ypoBHe. J[pyroit BaxxHO# MpUUUHON HE0O-
XOAWMOCTH MPOBEICHHS UCCIICIOBAHNS IBHKCHIS
[ICH Ha aBHUAIEPEBO3KH JUISi MHOTUX CYOBEKTOB
aBraOK3HECa, B TOM YUCJIE IS TOCYAapCTBEHHBIX
OPraHoOB yIIPaBIICHUS, SBJISIETCSI TOCYNApCTBECHHAS
MOAJICPKKA aBUAKOMITAHUH, OCYIIECTBIISIONINX
BHYTPEHHHE NTEPEBO3KH.

T'ocymapcTBeHHas MOAEPKKa TACCAKUPCKUX
aBHAINEPEBO30K U B 0COOEHHOCTH BHYTPEHHETO
COOOIIEHNS OCYILIECTBIAETCS BO MHOTHX CTpa-
Hax EBpomeiickoro coro3a, ABctpanuu, CIIA,
Kanansl, u ap. K npumepy, B Asctpanuu 75 %
MECTHBIX aBUANEPEBO30K cyocumupyercs B 50 %
pasmepe or koMMmepueckoro tapuda [5; 6].
B CIIA na cybcunupoBaHHe aBHANEepeBO30K
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HanpasisieTcst noutu 150 MIIH 10N, eKEroaHo
[5-7]. B Poccuu rocymapcTBeHHOE CYOCHIMPO-
BaHME OCYIIECTBISCTCS 10 CONMAIBHO 3HAYM-
MbIM MapiipyTram®. B ycroBusix HapacTaHus
MO THYECKON N SKOHOMHYECKOH HaNpsHKEHHO-
ctu B 2022 roy NpUHATO BaXKHOE PELLIEHUE TIO
pacInpeHHIo roCy1apCTBEHHOTO CyOCHINpOBa-
HUSI aBUANEPEBO30K C IIEIBIO MOBBIMICHUS J10-
CTYITHOCTH aBHAaTPaHCIIOpTa IS skuTenel Poc-
CUM ¥ peayn3allii MaKCUMAaJIbHBIX BO3MOXHO-
CTEl ISl COXpaHEHMs ¥ pa3BUTHSI MOOMIIBHOCTH
HaceneHus. B 2022 roxy HampaBieHo Ha CyOcH-
JIMPOBAHME aBUAINepeBo3ok Oosee 12 mupy pyo.
(mepsl 3aTponyH 60see 170 MapmpyToB), a IuTs
Pa3BUTHS PETMOHAIBHBIX AaBHANIEPEBO30K BBIJIE-
JIeHo 0KoJI0 9 Mupx py6. mo 415 mapuipyTy2.
CrnenoBarenbHO, HCCIIEIOBAaHUE AUHAMUKH IIEH
Ha aBHANCPEBO3KH U MOJCINPOBAHUE IIEHOBOU
TpaekTopuu OyJeT CrocoOCTBOBATH COBEPIICH-
CTBOBAHMIO METOJIOB MPOTHO3WPOBAHUS LEH/
TapuQoB, MeXaHU3Ma IIEHOOOPa30BaHUs, UTO
BaXHO W aKTyaJbHO JUId aBHMabm3Heca [8; 9].
Amnanmusupyst rpad¥Ky, pa3padaTeIBast ICHOBBIC
MOJIENH, OIICHUBAsI BBICOTY U JUIMHY KOJICOAHMs
1ICH, OTIPEAECIISS KOPPEISIIMOHHBIC CBSI3H 1 CHITY
BIUSTHUS PA3HBIX (AKTOPHBIX NMPU3HAKOB HA
pe3yAbTATUBHBIA NMPU3HAK M3MEHEHHUS IICHBI,
MOKHO OIIEHHTH BEPOSITHOCTh POCTa WM Tajie-
HUSI IICH Ha aBHAaOWIICTHI Ha PBIHKE Ha ITEePCIEK-
THUBY, 4TO OUYCHb BaXKHO B IIEJIAX MPOTHO3UPOBA-
HUSI 1 TUTAHUPOBAHUS JICATEILHOCTH aBHAKOM-
MaHuM U IPYruX aBUANpeIpUsTUH.

CeromHs MPEJCTaBICHO OOJBIIOE KOJIH-
94eCTBO PabOT HAYYHOTO W MPUKIIAJTHOTO HA3HA-
YEHUsI, CBA3aHHBIX C MOJICITMPOBAHNEM TIPOIIEC-
COB TIEPEBO30K T'PY30B M MACCAKUPOB, PA3IH-
YAIOMINXCS 110 CIIOKHOCTH, BO3MOXXHOCTH pea-
JU3alHd, 0 00BEKTHBHOCTH MHTEPIPETALUH
TIOJTyYEHHBIX ITAHHBIX. TaKue CII0KHBIE MOJIEIH,
KaK HEHPOHHBIE CETH, MOJICITH C NCKYCCTBEHHBIM
WHTEJUIEKTOM, Iiern MapkoBa u apyrue, 6e3-
YCIIOBHO TIPE/ICTABIISIIOT HAYYHBIH HHTEPEC /IS
JIMCKYCCHOHHOTO OOCY>KJICHUS! BITUSIHUSI HOBBIX
(aKTOPHBIX pealii, Kak HalprUMep, III00aIbHbIE
N3MEHEHUsI, THCTUTYIMOHAJIbHBIE TIPe00pa3oBa-
HUS aBUanH(PACTPYKTYPBI, COBEPIICHCTBOBAHHUE

! MexepanbHOE areHTCTBO BO3MYIIHOrO Tpancmopra. Cra-
TUCTHYECKHE AaHHbIe. [ DIeKTpoHHbIH pecypc]: https://favt.
gov.ru/dejatelnost-ajeroporty-i-ajerodromy-stat-dannye/
?ysclid=1d01t1d0f218381281/. loctym 10.10.2022.

2B 2022 roy Ha MOUIEPKKY CyOCHIMPOBAHMS TPAKIAHCKON
aBHaIMy HampasieHo 172 mwuimapaa pyoneit. AVIA.RU
Network — poccuiickuii aBHaIMOHHBII TTOPTAJL. [ INEKTPOH-
HBIH pecypc]: https://www.aviastat.ru/analytics/131. Joctyn
15.09.2022.
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TEXHUKO-TEXHOJIOTNYECKOW IIaThOpMbl aBua-
Ou3Heca, HO OHM MaJIONPUTO/IHBI JJIsl IIPAKTHYE-
CKOTO HCIIOJIb30BaHMsI IPOTHO3UPOBAHHUS 00BE-
MOB aBHuarepeBo3ok. [Iporaozuposanue mporuec-
COB aBHANEPEBO30K Ha OCHOBE IKOHOMETpHUE-
CKOTO MOJEIHMPOBAHUS MO3BOJAET MOIYyUUTh
OoJiee I0CTOBEPHBIE PE3YIIBTATHI 10 CPABHEHUIO
C BBIBOJIAMH, TTOJTyYSHHBIMH TIPH UCIIOJIb30BAHUN
Jpyrux MeTos10B. HoBH3Ha uccieoBaHus LIEHO-
BOW TMHAMHKH aBHAIEPEBO30K M MOJEIHPOBa-
HHE BPEMEHHBIX PSI0B CBsI3aHa C Y4ETOM B I10JI-
HOM 00bEMe MHPOPMALUN O KOPPESILIMOHHON
CBSI3M MEXY JaHHBIMH MOJEIHNPYEMOro psijia.
Taxoke nomy4eHHbIe MOAEIH MTO3BOJISIOT IPOBO-
JIUTh MOHUTOPHHT U J100aBJICHHE HOBBIX JIAHHBIX
BO BPEMEHHBIE PsiJIbl s 00ecTiedeH st O0JIbIeH
JIOCTOBEPHOCTH PE3YNIBTaTOB.

Jliis pa3paboTKH SKCIICPUMEHTAIBHOM Oa3bl
MCCIIEIOBAHUS MCIIOIb30BaHbl MH(POPMAIHOH-
HBIE PECYPCHI: IaHHBIE MEXKIYHAPOIHBIX CTaTH-
CTUYECKUX OpraHusalui, poccuiicko dene-
PaJIbHOM CITy)KOBbI TOCYAapCTBEHHOM CTATHCTHKH,
arperupoBaHHble TaHHbIe «ABHaCTary, «ABHA-
opT» U «ABHATIPO» U JIPYTUX OpraHm3anmii® 4,
Hay4yHbIe W3JaHUsl, JPYyTrUe CTaTHUCTHYECKUE
W aHanuTUdeckue marepuainsi [10—12].

['mnoresa ucciea0BaHUI TMHAMUKH LIEH Ha
aBHATIEPEBO3KU NMACCaXKUPOB UCXOAUT U3 Clie-
JIYIOIINX OCHOBHBIX MOJIOYKECHUI:

* U3MEHEHHUE LIeH Ha IPpaKJaHCKUE aBHare-
PEBO3KH UMEET 3aKOHOMEPHBIN XapakTep ¢ Ha-
JIMYUEM TPEHAA;

* BapbMPOBAHUE U ClIeHU(HKA IBIIKSHHS [ICH
MacCcaXMPCKUX aBUANEPEBO30K IUKINYECKH
1 CE30HHO MIOBTOPSIIOTCS MOJ1 BIMSHUEM PBIHOY-
HBIX Y HEPBIHOYHBIX (DaKTOPOB;

e IMHAMMKa IIEH Ha aBHAlepeBO3KU Macca-
JKHPOB BBISIBIISIET KOHBIOHKTYPY PhIHKA U OMpe-
JIeIISIET BOBMOXKHBIE [IEPCIIEKTHBBI €10 Pa3BUTHSI.

L]ens nccnenoBaHus 3aKII0YAETCS B OTIpeie-
JICHUH CTPYKTYPbI LIEHOBOM IMHAMHKH U BBISIB-
JICHUU 3aKOHOMEPHOCTEH JIBH)KEHUS LIEH Ha
naccaxupckue auarnepeBo3ku. OObEKTOM Hc-
CIJIE/IOBAaHMS SIBJISICTCS IMHAMUKA 1IeH Ha aBHa-
nepeBo3Ku naccaxupos Poccuu.

3 SITA: a’ponopThl HY)KHO CPOYHO LHU(PPOBH3HPOBATH,
4TOOBI H30EKATh MHOTOYaCOBBIX o4uepenei. [ DIeKTpoHHbIH
pecypc]: http://www.ato.ru/content/sita-aeroporty-nuzhno-
srochno-cifrovizirovat-chtoby-izbezhat-mnogochasovyh-
ocheredey. Jloctyn 20.09.2022.

4 Annual Review 2021. IATA. [DaekTpoHHBIN pecypc]:
https://www.iata.org/contentassets/c81222d96c9a4e0bb
4ff6ced0126f0bb/iata-annual-review-2021.pdf. Jloctyn
20.09.2022.
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OCHOBHBIE 33/Ja4 TEKYIIETO ITaIa NCCIEN0-
BaHMS YKOHOMUYECKHX ITPOIIECCOB aBHAPBIHKA
BKJIIOYAJIM OTIPE/ICIICHNUE CTPYKTYPHI LIEHOBOH
JVUHAMHKH CTOMMOCTH NACCaXUPCKUX aBHaIle-
PEBO30K SKOHOMETPHIECKUMH METO/aMH, pas-
paboTKka aJanTUBHOW MOMIENH IS CE30HHOMN
KOMITOHEHTBI CPETHEMECSIUHBIX ICH, aJNTHB-
HBIX ¥ MYJIBTUIUTMKATUBHBIX MOJIETICH AJIs Cpe-
HETOJIOBBIX IIeH. [IepBOHaYaIbHOE HCCITeIOBaHNEe
JVUHAMHKH [I€H aBHAOMJIETOB BKIIIOYAJTO Kade-
CTBEHHBII aHAJIN3 SBJICHNS, TOMCK JJOCTOBEPHBIX
TAHHBIX, pa3padoTKy 0a3 JaHHBIX H IIOCTPOCHNE
BPEMEHHBIX PSIOB IICH CpeaHEeromoBhIX ¢ 2008
mo 2022 TT., cpeTHEeMECSYHBIX U CPEIHEKBap-
TAIbHBIX Kak B 1esoM st Poccun, Tak u mo
OTJEJIbHBIM MapipyTam. Bropoii sTan uccneno-
BaHMS BKJIIOYAJ aHAJIN3 BPEMEHHbIX PSIZIOB LIEH
C TIOMOIIIBIO METO/IOB CTATUCTUKH (TPYNIHPOBKA,
CpeHHE BETMYMHBI, pa3Max | JIp.) ¥ SKOHOMET-
PHUKH (9KCTPAITOIMPOBaHIE/ HHTEPIIOTUPOBAHHE,
MOJICITUPOBAHKE H JIP.).

Ha ocHOBe coneprkaTenbHOro aHaim3a J1aH-
HBIX BPEMEHHbIX PSJIOB C MMOMOIIBIO METOAA
HaMEHBIINX KBaJpaTOB PacCUUTAHBI Pa3HbIC
BHUJIbI JUHEHHBIX U HEIWHEHHBIX CBA3eil. Ha
CIIETYFOIIIEM 3Tarle TPOBOMIIACH MHTEPIIPETALHS
PE3YIBTATOB C OTIPECICHIEM Han00Iee TOTHBIX
B PETPOCTIEKTHBHOM ACTEKTE U MPUTOTHBIX JUTS
TIPUKJIaJHOTO NCTIONB30BaHMS MOJIETIEH ITOCTpOe-
HUS IPOEKLNH 1IEH aBUanepeBo3ok. B uccneno-
BaHNH 33/ICHCTBOBAHBI [TPOTPAMMHBIE IPOTYKTHI
¥ TIpOTpaMMHBIE Cpe/ICTBa TS 00pabOTKK JaH-
HeIX: MS Access, MS Excel, SPSS, Statistica,
MPOTrPaMMHBIN KOMITJIEKC ISl AHAJTUTHUYECKON
miatdopmel Loginom.

PE3YNbTATDI

Bmsyanmmzamus nanasix ¢ 2000 1. 1 rpaduye-
CKMH aHaJIW3 IIEHOBOM JUHAMUKH 3a 15-1eTHuM
mepron ¢ 2008 roma mo HacTosIIee BpeMs IO~
TBEPAWIN BOJIHOBOE JABIDKEHHE IeH (puc. 1).
CoBpeMeHHOE COCTOSHIE W3MEHEHUS CPEIHUX
[ICH Ha aBUAOMJICThI TIOKA3bIBACT, UTO CTOUMOCTh
moJéTa YKOHOMHYCCKOr0 Kjlacca Hadajla CHHU-
xatbes ¢ 2019 rona u k xonIy 2021 roma cocra-
Buya 5482 py06. (B pacuéte Ha 1 THIC. KM ITyTH) —
CHMKeHHe cocTaBuiio 13 %. AOCOmOTHBIH
MaKCHMYyM CPETHHX IIeH Ha aBHadmiets! B Poc-
cun Habmogancs B 2010 rogy — Ha ypoBHE
6804 py6. B mocnenyrommii To1 HaOIIOIATOCh
pe3Kkoe majieHue 1eH — okoio 38 % K mpeapIny-
memy roxy. M B 2011 romy 3admkcupoBaH Mu-
HUMAITbHBIN SKCTPEMYM CpeIHEel [IeHbl aBHadu-
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Tao6auna 1

OueHka ce30HHOM KOMIIOHEHTHI cpeAHeMecssYHbIX HeH Poccuu 2020 roga mo ajiuTHBHOM
MO/IeJIM [BBINOJIHEHO AaBTOPAMM|

Onenka 1 2 3 4
1 - -293,77 -915,10 910,77
2 670,26 -829,50 216,27 769,27
3 121,6 -124,01 - -
Se‘;%ipﬁé‘;i%i‘;zgﬁggz‘:;eH“e 278,19 -533,44 -467,06 722,31

neta — 4279 py6. (puc. 1). B 2022 roxgy, mo
JAHHBIM TOCYJAPCTBEHHOMN CTAaTHCTHKH, IPHPOCT
LICH Ha aBUAOMIIEThI MOXET NPEBBICUTH MAKCH-
Mymbl ¢ 2000 roma. Tak, cpenHsAs CTOMMOCTh
BHYTPEHHETO0 aBHamnepenéra Bpipocia Ha 89 %
B MapTe u Ha 16 % B anpene 2022 roxa u npu-
6musmnace kK 6000 py6.5 TeHmeHIus pocTa 1eH
Ha aBHanepeBo3ku 10 KoHma 2022 rona, o Beei
BUANMOCTH, COXPAHHUTCSI, YTO CBSI3aHO C MHOXKE-
CTBOM (DaKTOPOB U, B MIEPBYIO OYEpe/ib, C Hapa-
CTaHUEM CHCTEMHBIX IPOOJIeM HAIMOHAIBHON
1 MUPOBOH aBHAOTPACIIH.

JlnHamuKa 1ieH aBuaOMiIeTOB B JOJUIAPOBOM
repecyére MMeeT APyTrue 0coOeHHOCTH (pHc. 1).
Pasnuuue HanpaBneHuid pocTa U CHUXKEHUS Lie-
HOBBIX JUHAaMHUK B HAallMOHAJIbHOW U MHPOBOMU
BaJroTax Habmonanock B meprox 2013-2017 rr.
AHanu3 IeHOBHIX TUHAMUK aBHAOHUIICTOB B AOJ-
JapOBOM SKBHBAJICHTE TAK K€ BaXKEH, KaK 1 B Ha-
MOHAJBHOI BafoTe, Tak Kak 80 % BO3AYIIHBIX
Cy/I0B POCCHUICKUX aBUAKOMIIAHUH — 3TO MHO-

5 ABunarnepeBo3ka naccaxupos B Poccun — uroru 2021 ropa.
AviaStat — AHamuTH4Yeckoe areHTcTBO «ABHaCTaTy.
[Onexrponnsiii pecype]: https://www.aviastat.ru/statistics/
123-aviaperevozka-passazhirov-v-rossii-itogi-2021-goda.
Joctyn 15.09.2022.
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CTpaHHAas! JIM3MHIOBasI TEXHUKA C €KEMECSIIHbI-
MH BAJIOTHBIMH IUIaT€XaMu HE MeHee 1 % ot
CTOMMOCTH camoJI€Ta. IIpy MoBBIIEHHN BATIOT-
HOTO Kypca JIN3UHTOBBIE U3/IEPKKH, 3aTPaThl HA
ABUAIMOHHBIN KEPOCHH, TEKYIIHE 3aTpaThl Ha
Ha3zeMHOe 00CITy)KNBaHHE BO3IYIIHBIX CYJOB,
€CJIN 3TO MEX/yHapOAHBIE PEHCHI, aBUAKOMITa-
HUI COOTBETCTBEHHO PACTYT, YTO HENU30EKHO
OTpaXkaeTcs Ha LEHaX Ha aBuaOmieTsl. [pyras
IIpUYMHA HEOOXOAMMOCTH aHalN3a AWHAMUKA
1LICH aBHaOMIIETOB B MUPOBBIX KOHBEPTUPYEMBIX
BAJIIOTAxX CBsI3aHA C TEM, YTO BCE aBHAKOMITAHUN
3arpy’karoT Tapu(bl B €BPO WIHN 10JIapax B CIie-
HATN3APOBAHHYIO TIIO0ATBHYIO TUCTPUOYTHB-
HYIO CHCTEMY, IPEIHA3HAUYCHHYIO ISl TIONCKa,
OpOHHMPOBAHUS W MPOAAXKHU aBUaychyr. M emé
B)KHBI MOMEHT: CUTyalusi ¢ O(UINAIbHBIMA
KypCaMu MHPOBBIX BAJIFOT CETOAHS UMEET HEOI-
HO3HAUHBIN Xapakrep.

ITpn mccnenoBaHUM CTPYKTYPBl AUHAMHUKH
B [IEPBYIO Ouepe/Ib OblIa BBIJETICHA U [TPOAHAIH-
3MpOBaHa CE30HHAs COCTABHAs YaCTh THHAMHUKH
LIeH Ha aBHaOMIIeThI. [leKOMITO3UIINS BPEMEHHbIX
PSIIOB CPEAHETONOBBIX M CPEAHEMECSIHBIX LICH
Ha aBHAOMJIETHI MO3BOJIMIIA PACCUUTATh CE30H-
HYIO KOMIIOHCHTY. BbI/ie/ieHrne Ce30HHBIX KOM-

250
230
210
190
5482 170
y-=6,874x-+5454,4 150
130
110
90
70
50

6289

JO0JLI.

y =-10,868x + 205,84
20 /e 20 75 2020

Ilena aBuabuiiera, 0T,

Jluneiinas (Llena aBuabuiera, 0IUL.)

Puc. 1. QuHamuka cpedHux ueH Ha aguabunemsi 8 Poccuu. EMUCC [paspabomaHo asmopamu no 0aHHbiM Poccmam]. [3n1eKkmpoHHbIT
pecypc]: https:// fedstat.ru. Jocmyn 15.09.2022.
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Puc. 2. Ce3oHHasl cocmaenstowasi addumueHol Modenu cpedHez2odoeoli yeHosol duHaMuku aguabunemoe [pa3pabomaHo asmopamu].
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Puc. 3. AMnnumyda ce3oHHbIx KonebaHuil yeHogoll cpedHemecsiyHOU UHaMUKU [pazpabomaHo aemopamu].

MIOHEHT MPOBOIMIIOCH IO CPEAHEMECSIHON JTU-
"Hamuke 1eH B Poccuu 3a 2020 rog u 2021 roxg
(puc. 2, Tabn. 1). Taxke aHaTU3 CE30HHOCTH
MIPOBOJIMIICS TI0 CPEIHEMECSYHBIM [[EHaM 10
MOMYJISIPHBIM HAlIPABJICHHUSM BHYTPCHHHX aBHa-
MapLpyToB U3 Mocksbl: Kazans, Kanunuunrpasn,
Hosocubupck, Caunxr-IlerepOypr, Coun. s
MEX/YHapOAHBIX aBUAMapuIpyTOB BHIOpaHBI
Harpasienus B CtamOyu, [Tapwxk, Epesan. ITep-
BOHAYAJIbHAs! aBTOKOPPEIISILIHS CPETHEMECTIHBIX
LICHOBBIX PSIJIOB C JIaroM 4 rokasajia, 4To B psiiax
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MMEIOTCSI He3HAYUTEIIbHBIC TPSHIBI H TICPUOIH-
YecKue KoyeOaHus (CE30HHOCTH) C MEPHOIOM,
paBHbIM 4. Pacuér ce30HHON KOMIIOHEHTHI JH-
HAMUKH [[CH ITPOBOIMIICS TAKXKE ITO aTATUBHBIM
Y MYJIBTUILUTHKATUBHBIM MOJEsM (Tabmn. 1 u 2,
puc. 4).

Jlnama3oH Ce30HHBIX M3MEHEHUH IeH Ha
aBHaOMIIETHI HAXOAUTCS B Kopuaope -8,5 % 1o
+12,5 % (puc. 3).

J1s IpOTHO3UPOBAHUS CE30HHOH THHAMUKH
[ICH aBUAOMIIETOB, TO €CTh LIS KPAaTKOCPOIHOTO

——y ——5t

Puc. 4. ADanmueHasi modenlb NPO2HO3UPO8aHUsI Ce30HHOU KOMNOHEHMbI YeHoeol duHaMuku [paspabomaHo aemopamu].
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Puc. 5. AbanmueHasi Modesib npo2Ho3upoeaHusi yeHoeol duHaMuku Memodom bpayHa [pas3pabomaHo aemopamu].

10000 800
8000 400
6000 I
] ] .
o 11 i
2000 -400
0 -800
& & & & &F & ¢ f & &
P FE VN E ¢SS E S
g @éb ¥ ¥o¥ w Qeﬁz‘ O‘é ¥ ¥
mm Sj —O—yt T =0=-T+Si

Puc. 6. ADdumueHasi Modenb cpedHemecsyHoU duHaMuku e cpedHeM s Poccuu yeH aguabunema [paspabomaHo aemopamu].

Tabnuna 2
CrpykTypa iuHaMmuku 1eH apuaduneroB Poccun 2020 roa [BbinoJiHeHO aBTOPaMu|
Ilepuon daxTuyeckoe Cesonnas Paznuna Tpennosas TpennoBas CryuaiiHas
3HAYCHUE, Y KOMITOHEHTa, Si | hakTH4yeckoro |KommoHeHTa, T |u ce30HHast

3HA4YCHUS KOMIIOHCHTBI,

U CE30HHOM T+ Si

KOMIIOHCHTBI,

yt
STuBapb 6629 2782 6350,8 7480,3 7758,5 -1129,5
Despaib 6724 -5334 72574 7343.8 6810.,4 -86,4
Maprt 6481 -467,1 6948,1 7207.,4 6740,3 -259,3
Anpens 8237 7223 7514,7 7070,9 7793,2 4438
Maii 8142 278,2 7863,8 6934.,4 7212,6 929.4
WroHb 6445 -533,4 6978,4 6798,0 6264,5 180,5
Wronb 7063 -467,1 7530,1 6661,5 6194,5 868,5
AsrycT 7448 7223 6725,7 6525,1 72474 200,6
Centsiopb 6431 278,2 6152,8 6388,6 6666,8 -235,8
OxTs16ph 5773 -533,4 6306.,4 6252,1 5718,7 54,3
Hostopn 5586 -467,1 6053,1 6115,7 5648,6 -62,6
Jlexabpb 5798 722,3 5075,7 5979,2 6701,5 -903,5

VINPDEPAHCTIOPD TR UZ 238 32 UBINSIDRNIUZ DE209
/LITKO ROPATVHII RUSIVIOOCTINPOBAANEINEA BN ATIEPEBO3OKNIACCAXKNPOB'
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Puc. 7. AdumueHas modenb cpedHemecsiyHOU QuHaMuKu yeH aguabunema Mockea-Coyu [pazpabomaro asmopamu].

MIPOTHO3UPOBAHUS, CAMBIMH BOCTPEOOBaHHBIMU
U OCTATOYHO TOYHBIMH JIaXKE B YCIOBHUSIX BHI-
COKOH M3MEHYMBOCTH MOTYT CTaTh cCaMOHa-
CTpaMBAIOIIUECS aTAIITUBHBIC MOIEIIH, KOTOPHIS
MOCTPOCHBI Ha PA3HBIX BAPHAHTAX CIIIA)KHBAHUS
Ha OCHOBE CKOJIb3siIEH cpenHell, B KOTOpOu
Beca MOTYHHSIOTCS SKCIIOHEHINATFHOMY pac-
MPEIeTICHUI0 YPOBHEH psiia C TUCKPETHBIMU
casuramu (puc. 4). st amanTUBHOW MOIETH
[EHOBOTO IMPOTHO3UPOBAHUS CE30HHOTO KOJIe-
OaHWsI IICH pacCYUTHIBACTCS OTKIIOHCHHUE ITPOT -
HO3HOTO 3HAYCHUSA OT (PaKTUUCCKOTO I
KaXXJIOTO MECsIa, KOTOpOoe HEOOXOIUMO I
KOPPEKTUPOBKH MOJCIHPYEMOTO IapameTpa
BpeMeHHoro psija [12—-14].

IIpoBenensr pa3pabOTKH aJalTUBHBIX MO-
Jee U I JPYTUX KOMIIOHEHT BPEMEHHOTO
psina neH aBuabmieToB. PaspaboTanHbie agar-
THUBHBIC MOJICIH IIEHOBOW CPEIHETOOBOU JIH-
HaMHUKH aBUabmieToB MeTonoM bpayHa He
UMCIOT TPUEMIIEMOW TOYHOCTH M HE MOTYT
JIaBaTh TOYHBIX ITPOTHO30B (PHC. 5), TOCKOIBKY
Ha TPCHIOBBIC W IUKIINYCCKUE KOJICOAHUS JIeH-
CTByeT OOIBIIOE KOJIMYECTBO Pa3HBIX (paKTo-
POB, OCIAOISIONINX N yCHINBAIONIUX BIIUS-
Hue B pa3Hble nepuojsl [15]. CooTBeTCTBEHHO

YPOBEHb, Bapualysi, CKOpOCTb POCTa, JUCIIEp-
CHSI 1 IpyTHE XapaKTePUCTHKH IICHOBOW JINHA-
MUKH HETIOCTOSIHHBL, 1, CJIEZI0BATEIbHO, HEBO3-
MOYKHO HACTPOHMTH MOJIEINIb Ha MHOTOYHCIICHHbIE
(hakTopHI.

PazpaboTaHHble A JUTUBHBIE MOJICIN CPEI-
HEMECSYHBIX IIeH MOATBEPIMIN HAJIMYHE B JIU-
HaMHKe IIeH TPEHJa M CE30HHON KOMITOHEHTBI
(puc. 6, 7 m Tabm. 2), a TaKKe MOKa3aJIH IPUEM-
JIEMBII YPOBEHb TOYHOCTH, YTO BYKHO JUTS 1Ieseit
MIPOTHO3UPOBAHUS IICH.

PaccunranHas aBTOKOppEISIIMOHHAS (yHK-
LsT TMHAMMKHY CPeTHEMECSIYHBIX IICH I0Ka3aa,
YTO BPEMEHHOH PAJI IICH Ha aBHAOHIIETHI COJIEP-
JKHUT TEHJICHIIUIO Ha OOJIbINCH 4acTH BPEMEHHO-
TO psiAa, OIIM3KOTO K IMHEWHOH anmpoKCUMAIIH
(puc. 8). PaccuntaHHbIe perpecCHOHHBIC KOA(-
¢unments! st auHamMuky ¢ 2008 1o 2022 roxst
uMeroT nonoxutenbubie (2014-2021 romer)
u otpurarensHbie 3HaueHus (2008—2014 romer),
YTO MOKA3bIBACT Pa3HOHAIPABJICHHBIC TECH/ICH-
LMW TUHAMUYECKUX psnoB. s yTouHeHUs
1 JIeTaIu3annuy TPEHI0BOI COCTaBIISIONIEH JTU-
HAaMHUKHU LIEH BPEMEHHbIE PSJIbI POBEPSUINCH
aBToKOppessinuei. Ilpu 1ocTaroyHo BHICOKOU
aMIUTUTYZE KosleOaHus IeH aBHaOMIIeTOB MOKHO
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Puc. 8. TpeHd addumueHoii modenu cpedHe200060li yeHoeol AuHamMuKu aguabunemos 2022 200 [pazpabomaHo asmopamu].
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Puc. 9. uknuyHocms 8 QuHaMuKe yeH Ha asuabunemsi [paspabomaHo asmopamul].
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Puc. 10. Quramuka BBI1 u cpedHux yeH Ha 6unemsi 8 Poccuu [pazpabomaHo asmopamu no daHHbIM Poccmam]. Joknad «CoyuansHo-

3KOHOMUYeckoe nonoxeHue Poccuun. [dnekmpoHHbIl pecypc]: https:/ gks.ru. Jocmyn 20.09.2022.

paccuuTarh JIMHEHHYIO U HEJIMHEHHYIO perpec-
CUU TpeHJa AMHAMHKHU IICH Ha aBUAaOMIECTHI
B pyOnEBOM U 107IapOBOM HU3MEPEHUH, KOTOPbIC
TIOKAa3aJIM Pa3iIMIie TPEHA0B PyOIEBBIX U 107I-
JIApOBBIX KOJIEOAHUH 11eH, 0 4éM yIIOMHHAIOCh
panee.

Kpome TpeHIOBBIX U CE30HHBIX KOMITIOHEHT
B INHAMHUKE IIEH BBIJICIISIOT U APYTUE [UKIHUC-
CKHE KOJIcOaHMs, MOACIUPOBAHNE KOTOPBIX
TIPOBOJIMIIOCH HA OCHOBE PErPECCHOHHOTO aHa-
m3a. L{uknndeckne n3MeHeHNs TMHAMUKY LEH

Ha aBuaOwiIeTsl, BeisgBiaeHHble ¢ 2008 1. 110 Ha-
CTOSIIIIee BpeMsI, He UMEIOT YCTOHYHNBOTO Xapak-
Tepa, MOCKONIBKY JUTUTENFHBIN TEPHOJ BpEMEHU
[IJIJAHOBOM SKOHOMMKH LI€HA T'PakIaHCKOM Iepe-
BO3KH yCTaHABIMBAIACK O€3 yI&Ta MaKpOIKOHO-
MHYECKHX i MUKPOYKOHOMHUYECKHX 3aKOHOMEP-
HOCTEH, a TaK)Ke IOJ JEHCTBHEM ITI00aIbHBIX
MepeMeH MOJTUTHYECKOTO M YKOHOMUYECKOTO
pazButus. C 2007-2008 TT. BBIAETICHO HECKOIb-
KO CPETHECPOYHBIX ITUKIOB MPOJOKUTEIHFHO-
cThio 4-6 Jet (puc. 9). [lepBolil UK BRIACTCH
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Puc. 11. JuHamuka cp X UeH Ha Mbl,

=@ CpeHsis 3apruiata
Jluneiinas (Cpexusist eHa aBuadusiera)
JIuneiinas (Cpeuuii 10X07)

, cpedHell 3apabomHoli nnambi u doxodoe HaceneHus 8 Poccuu, EMUCC [paspabomaHo

aemopamu no daHHbIM Poccmam]. [dnekmporHbIl pecypc]: https:// fedstat.ru. fJocmyn 15.09.2022.
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Ta6auna 3

Koppensinuonnasi MaTpuiia BpeMEeHHBIX PS/I0B [BBINOJIHEHO aBTOpaMH]

KoapummenT koppernsim 3HaueHne Onenka
koddduIIeHTa KkoddduIIeHTa
KoapurmenT koppersiun cpeHsis ieHa aBuabuieTa/cpeHss 0,734 IIpsamas, cuibHas
3apIuiaTa
Koaduiment koppessiun cpeHsis eHa aBuabuieTa/cpeiHuil 10X01 0,525 IIpsamas, ymepeHHas
Koaddurment koppensiuu cpenss neHa aBuabunera/BBIT 0,643 Ipsimast, ymepeHHast
KoadduipeHT Koppensuy naccakupornoToK/CpeIHni J0X0/ 0,838 IIpsimast, cubHast
Koaddunuent xoppensiun naccaxupornorox/BBIT 0,840 IIpsmast, cunbHas
Koadpuument koppensuun cpeaHss HeHa aBuaduieTa/naccaxupornorok | -0,529 O0partHas,
yMepeHHast

B HEIOJIHOM 00BEME M0 aHaIM3HPYEMBIM JIaH-
HBIM C HauajoM B Touke MuHUMYMa B 2008 rosy
n 3akoHumICs K 2011 roay ¢ pekopAHBIM Taze-
nueM 1eH ¢ 2000 roga. Bropoii (2011-2017 rr.)
u tpetuit (2017-2021 rr.) MUKIB — MOJTHBIE
Y UMEIOT JUTUTENLHOCTH 45 sieT. B HacTosmiee
BpeMSI IBIKEHUE TICH MOKA3bIBACT HAYaJI0 HOBO-
TO UKJIA. AHATH3UPYS TIEPUOJIBI ITUKIIOB B JH-
HaMUKe [1eH Ha aBHaIllepPeBO3KH, MOYKHO YCTaHO-
BHUTb BO MHOTOM COBITJIECHHE C OOIIEIKOHOMH-
YECKUMH CPETHECPOUHBIMU IUKIIAMH, HO TEM HE
MEHee BPEMEHHbIE JIarH 3ana3bIBaHuUs UIH OT-
CTaBaHUsl TEMIIOB POCTA U CHIDKEHHS TIPUCYT-
CTBYIOT.

[lepuoanueckue KojacOaHMUsI U TCHACHIIMH
JIMHAMUKH 11€H Ha aBUAOWJIETHI BBI3BIBAIOTCS
pas3ubiME (pakTopamu. Ha nukiiaeckue mporec-
CBI B aBUAOTPACIIH OKA3bIBACT BIMSHUE YCHIICHHUE
u ocna0ieHne KoHKypeHiuu. Ha kparkocpou-
HbIE IBFDKEHUS 1IEH CE30HHOTO XapaKTepa BIIHsI-
10T c0amaHCUPOBAaHHOCTh CIPOCA HACEIEHUS
U TpeniokeHns aBumakommanuit [9; 11; 13].
Ananu3 quaamMuk BBIT v 11eH Ha aBuanepeBo3ku
MoKa3ajl OJHOHAMpPaBIEHHOE M3MEHEHUE IeH
Y HAJIMYUe TPEHJIOB BO BPEMEHHLIX PsIax IIEH
Ha aBMaOWJICThI, JMHAMHKH CTOUMOCTHOTO 00BE-
Ma BBII, 6nuskux mo mapamerpam. Tak, Iiu-
TeNnbHBINA Bo3pacTaromuii Tpeus ¢ 2011 rona mo
HACTOSIIIEE BPEMs MPUCYTCTBYET BO BPEMEHHbIX
psanax naHaeix BBII u 1eH Ha aBHAOHMIICTHI.
HexoTopsie oTIMYUTENbHBIE OCOOCHHOCTH TIO
cpaBHeHuto ¢ quHaMukoi BBII otmeuens! B u3-
MEHEHUsX IIeH Ha aBuabuietsl (puc. 10). Tak,
B niepuoz ¢ 2009 roxa mo 2011 rox Habmronancs
poct BBII, a B tuHamMuKe 11eH Ha aBUAOMIIETHI —
cHmkenne nociue pocra 2008-2010 rr., uro nc-
Ka)KaeT TPEHIOBYIO TUHAMUKY 1I€H, M, COOTBET-
CTBEHHO, HE MO3BOJISIET PaCCUNTATh YPaBHEHUS
JIMHEHHOW Perpeccuu 3a BECh ISITHAILATHIICT-
Huit nepuon. Koadduumenrts snactuaHocTn
YPaBHEHUM perpeccuil BpEeMEHHbIX PSAOB LIEH
aBHaOUIIETOB U CTOMMOCTHOTO 00BéMa BBII,

VI} (] [ (N=

MTOKA3BIBAIOIINE CPETHNE U3MEHEHHS PE3yIbTa-
THUBHOT'O IIpU3HAaKa Np1U USMCHCHUN (baKTOpHOFO
npu3Haka Ha 1 %, uMeroT Onu3Kue 3HaYCHUS
(0,45-0,58).

Taxxe HaOmrogaeTcs cxokas HalpaBlICH-
HOCTb TeH]leHHI/Iﬁ B AMHAMMKE IICH Ha aBuaOu-
JIETBI, CPEJTHETO JI0XO0JIa ¥ CPEAHEH 3apaboTHOM
miatsl (puc. 11).

KoppensiimoHnHbIif anamu3, MpoBeNEHHBIN MO
YPOBHAM BPEMCHHbBIX PAIOB aHAJIU3UPYCMBIX
ToKa3arenei, ToKa3al J0CTaTOYHbIC 3HAYCHUS
(tabn. 3). [IpoBepka Ha MPUCYTCTBUE JIOXKHOU
KOPpEISLUY UCCIEAYEMbIX MOKa3aTesIe pacué-
TOM KOUWHTETrpaln MoATBEpANIIa NCTUHHOCTD
HpH‘{HHHO-CHC}ICTBeHHOﬁ 3aBUCUMOCTU MEKITY
HHUMU.

BbiBOAbI

[ToxydeHHbIe pe3ynbTaThl UCCICAOBAHUS
[IEHOBOW TMHAMHUKH aBUATICPEBO30K 3a ITTUTENb-
HBIH IEPUOJ] MTOKA3BIBAIOT CIOKHYIO CTPYKTYPY
C TPEHAOM M TIEPUOANYCCKUMH KOMITOHEHTaMH
(ce3oHHAs ¥ IUKIWYECKas).

IIpu MoznenupoBaHuy LIECHOBOW JUHAMUKH 110
KOMOMHHPOBAaHHBIM BPEMEHHbIM psiiaM Tpely-
€TCsl yUUTHIBaTh U COBMEIIATh B NMPOTHO3E BCE
KOMITOHEHTBHI BpEMEHHOTO Psa.

PaccunranHbie perpeccHoHHbIe KOAPPHIHI-
entsl 11 quHaMuky ¢ 2008 mo 2022 rr. uMeroT
nonoxutensHbie (2014-2021 rr.) u oTpULIaTeNb-
Hele 3HadeHus (2008—2014 rr.), 9T0 MOKa3bIBAET
MIPUCYTCTBUE PA3HOHAIMPABICHHBIX TCHICHIINH
B YPOBHSX psja.

Ce3onHbIe KOIeOaHMs 1IeH Ha aBHAOMIICTHI
MEHSIOTCSI 3HAUUTENbHO: 0T MUHYC 8,5 % 10
mmoc 12,5 %.

Huknarmueckue N3MEHEHHs THHAMUKH 1IeH Ha
aBuabuieTsl, BeisaBieHuble ¢ 2008 roga mo Ha-
CTOsIIIIee BPEeMs, HE UMEIOT YCTOHUMBOTO XapaK-
Tepa. [JnurenpHblii IEpUOA BpPEMEHU TUIaHOBOU
SKOHOMHUKH I[€Ha TPa)XxTaHCKOH MepeBO3KHU
yCTaHABIMBAIACh 0e3 yuéTa MaKpOIKOHOMHUYE-

e [BNATNEPEB! K { 7KW



CKMX U MHUKPOAKOHOMHYECKHX 3aKOHOMEpPHO-
creil. Ha IMKIMYHOCTD POIIECCOB B aBUAOTPAC-
JY CHJIbHOE BIIMSIHME OKasbIBaeT mioOaibHas
TpaHchopMaIKs MOTUTHISCKOTO U SKOHOMHUYE-
ckoro pa3Butusa. C 2007-2008 rr. BbIAETICHO
HECKOJIBKO CPETHECPOUHBIX ITUKJIOB IIPOJOKHU-
TeJIBHOCTHIO 4—6 neT. B HacTosiee BpeMs UAET
yeTBEpTas (aza (pereccus) HOBOTO IUKIIA.
st cCe30HHON KOMIIOHEHTBI CpeHEMECSY-
HBIX IIeH HauOoJee JJOCTOBEPHO MOXKET CTaTh
aJallTuBHas1 MOJCIIb. AI[I[I/ITI/IBHbIe n MYJIbTHU-
IUIMKAaTUBHBIE MOJEIU IIOMOI'YT CIIPOIHO3UPO-
BaTh CPEIHET0/IOBBIC 1IEHBI aBUANIEPEBO3OK.

B panpHeimux miaHax uccieqoBaHus ILIa-
HHUpYyeTcs pazpadborka moaen ARIMA ¢ nmomo-
IbI0 aHaJUTHYECKOH rardopmbl Dopcaiit,
s13bIKa iporpamMmupoBanust Python u B mporpam-
me Statistica.
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SRCNPECCHHGOPMALAA

IOBUNEW OBrYNc

12 okTs6ps 2022 roga npouui TOPKeCTBEH-
Hble MepONpPHATHS, NIPHYPOUYEHHBbIE K 85-j1eTHIO
JlanbHEeBOCTOYHOTO rOCy1apCTBEHHOTO YHHBEPCH-
TeTa myTeii coo01eHus.

3a J10rue rofibl CBOEro CTaHOBJICHUS U pa3BUTUS
OZIMH U3 CTapeHINX peTHOHAIBHBIX By30B, OCHOBAaH-
HBIH C IETIBbI0 TTOJTOTOBKY HH)KEHEPHO-TEXHUUECKHUX
KaJpoB JJIs Kele3HbIX fopor JlansHero Bocroka u
Cubupn, — J|anbHEBOCTOUHBINH TrOCyqapCTBEHHBII
YHUBEPCUTET MyTel cOOOIIeHUs MPOUEN MyTh OT
CKPOMHOTO BEJIOMCTBEHHOTO Y4eOHOT0 3aBEICHHS 110
KPYIHOTo y4eOHO-HaydHOro meHTpa. Ceroqus yHH-
BEPCUTET BHOCUT 3HAUMMBbIHN BKJIa]l B Pa3BUTUE HALLIEH
CTpaHbl U pelaeT roCyAapcTBEHHBIE 3a1auu 110 Kajl-
pPOBOMY M HayYHOMY CONPOBOXKICHHIO Pa3BUTHUS
Bocrounoro TpancnoprHoro noaurosna Poccuu.

VHCTUTYT HHKEHEPOB JKEJIE3HOLOPO’KHOIO TPAHC-
nopra B Xabaposcke ocHoBaH mpukazom HKIIC
Ne 232/1T ot 8 centsiopst 1937 1., U3MaHHBIM B COOTBET-
crBun ¢ perrennem LK BKII(6) u CHK CCCP ot 17
aBrycra 1937 r. B HéM, B 4acTHOCTH, TOBOPMWIOCH: «B
LETSAX TTOATOTOBKY ITOCTOSHHBIX HHKEHEPHO-TEXHUUEe-
CKHX KaJipoB Juist topor ansaero Boctoka, ocodeHHo
JUTSL MOJIOAEKN KOPEHHOTO HaceneHHUst JlaibHero
Bocroka, oprannsoBats B XabapoBcke HHCTUTYT WH-
JKEHEPOB KEJIE3HOIOPOKHOIO TPAHCIIOPTA MO CHEIH-
QIBHOCTSIM: IBIKEHHE U IPy30Bast paboTa; TapOBO3HOE
XO34HCTBO; MOCTPOMKA JKENE3HBIX AOPOT U IyTEBOE
XO3SUCTBO € OOIIMM KOHTUHICHTOM CTyneHToB 1500
YesoBeK. .. [IpHCTYINTh K ITOArOTOBUTEIIEHEIM paboTaM
TI0 CTPOHTENBCTBY HHCTUTYTA B TOposie XabapoBcke ¢
1 oxTs16pst 1937 rona ¢ Tem, uToObI K 1 ceHTsiopst 1939
rona 00eCIeunTh HAaYalo 3aHsATHi 1 Kypca ¢ mpuémMoM
300 genoBek. [lonHOE OKOHYaHHME CTPOHUTEIHCTBA
ycraHoBuTb 1 ceHTsiopst 1940 roza...».

1 centsOps 1939 r. Hauamuch y4eOHBIC 3aHATHSI.
[IpenomaBarenu Tpéx (HaKynbTETOB: MEXaHHYECKOTO,

SKCIUTyaTallid U CTPOUTEJILCTBA KEIE3HbIX JOPOT, —
oOyuamu 106 cryneHtoB. M3-3a OTCYTCTBHSI CBOETO
MOMEUIEHHUsI CTYI€HTOB HanpasBuwiu B TOMCKUI U
HoBocubupckuii HHCTUTY THI HH)KEHEPOB JKeJIe3HOI0-
POXKHOTO TpaHcmopTa. BTopoit y4eOHsIi ro Hadancs
B ceHTA0pe 1940 1. yxe B cBOEM nomereHun (00yda-
sock 310 cryneHToB 1-ro u 2-ro Kypcos).

3a mepBble MATH JIET CyNIECTBOBAHUS By3a OBLIO
co3nano 9 naboparopuii u 14 xkabuneros. Heobxonu-
MBIM 000pYy/I0OBaHHEM OHHU OCHAIIAIUCEH C IIOMOIIBIO
MPEATIPUATHH 1 cITyK0 J[aTbHEBOCTOYHOMN JKeNe3HON
JIOPOTH.

B mapre 1942 1. 06pa3oBaHo BeuepHee OTAeICHHE
C MOATOTOBKOH MHXEHEPOB 110 NPODIITIO HHCTUTYTA.

B 1993 . XaOUMXT cranoButcs [lanbsHeBOCTOU-
HOU TOCYZIapCTBECHHOM akajeMHUel My Teil cooOmIeHNUs
(ABTAIIC).

B 1997 r. ABI'AIIC npucBOeH HauBBICIIUI BY-
30BCKUI cTaryc — yHuBepcureTa. By3 cran umeno-
BaThCsl JlabHEBOCTOUHBIM TOCYAAPCTBEHHBIM YHH-
BepcuTeToM myTteit coodmenus (ABI'YIIC).

B xoze TopkeCTBEHHBIX MEPOIIPHUSATHI B OKTIOpe
2022 ronma mis rocreit [IBI'YIIC, B unciie KOTOPBIX
6butn: momoIHuK [Ipesunenrta Poccuiickoit denepa-
uuu Urops EBrenbeBuu JIeBUTHH U PyKOBOAUTEIU
JKEJIE3HOIOPOXKHBIX BY30B CTPAHBI, OBbITA ITOATOTOB-
JIeHa HACBIIIEHHAS [TPa3THUYHAS IPOrpaMMa, KOTopast
BKJIIOYaJIa O(HIHAIbHEIE U KYJIBTYpHO-pa3BIIeKaTelb-
HBIC MEPOTIPUATHSI.

B pamkax TOp>KECTBEHHBIX MEPOIPUATHI COCTOSI-
JIOCh OTKPBITHE MEMOpPUAIFHON MH(MOPMAIIMOHHON
JIOCKH IIEPBOMY MUHHCTPY ITyTel coodmmenust Poccun
n BoimyckHuky JABI'VIIC I'ennaguio MarBeeBuuy
daneeny.

ITo maTepunanam caiitos JIBI'YIIC
u PYT (MUUT) @
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AHHOTALINA

B cmambe paccmomper 8onpoc no 6ezonacHocmu Aopox-
Ho20 dsuxeHusi 8 Apkmuyeckoli 3oHe Poccutickol ®edepayuu.

Bnepebie npogedéH aHanu3 AopoxHO-MPaHCNOPMHbIX NPO-
ucwecmauli, npou3oweOWUX Ha meppUMOopUU ApKmMuYecKol 30Hs|
Pecnybnuku Caxa (Flkymusi) 3a nocnedHue decams nem. lpoaHa-
nusuposaHo obuwiee konudecmeo 4TI, Tl no suHe newexodos,
[Tl us-3a HeydosnemsopumenbHo20 COCMOAHUS yauy u 00poe,
LTI ¢ yyacmuem demeti do 16 nem, 4TI ¢ yuacmuem sodumened
¢ npu3Hakamu onesiHerus u LTI, donyweHHbIx eo0umenamu be3
npasa Ha ynpagrneHue mpaHcnopmHbIMu cpedcmeamu.

Ha ocHoge nomyyeHHbIx daHHbIX bbi1 npednoxeH Koaghgu-
yueHm «K», komopbIii xapakmepu3yem cocmosiHue 6e3onacHocmu
00pOXHO20 OBUXEHUS 8 ADKMUYECKUX palioHax no CpasHeHuro

¢ besonacHocmbio dsuxeHust 8 yesom no Pecnybnuke Caxa
(Akymusi).

MposedéHHblili aHanu3 cmamucmuku ATl nokasan, ymo
6onbuwoe konudecmeo LTI npoucxodum no suHe odumeneli 6e3
npae Ha ynpasneHue mpaHcnopmHbiMu cpedcmeamu. Takxe bbiu
8bI518/1€HbI PalioHb | C HAUOOIEE 8bICOKUM U HUKUM KOTUYECMBOM
npousowedwux 4TI no nepeyucnerHbIM 8biie sudam.

Hecmompsi Ha 02pomMHyto meppumopuro U HebosbLWOoe Yuco
Xumened, a, COOMBeMCMBEHHO, U HUKYI0 NIOMHOCMb Hacese-
Husi, konudecmeo [TIT 8 Apkmuyeckoli 3oHe Pecnybnuku Caxa
(Akymus) yeenudusaemcs ¢ Kaxdbim 2000M, Yymo dukmyem ue-
necoobpasHocmb npogedeHus Meponpusmuli N0 NOBbILEHUK
6esonacHocmu 00POXHO20 OBUXKEHUSI.

Knroyesble cnosa: Apkmuyeckas 30Ha, 6esonacHocmb A0POXHO20 O8LXEHUS, AOPOKHO-MPaHCNOPMHOE npoucluecmaue, agmo-
mpaHcnopmHoe cpedcmeo, dopoxHas cocmasnstowasi, Ce30HHbIe 00poaU.

Hns uumuposarusi: Muwkos A. M., UeaHoea A. E., bosipwuHos A. J1., ®ununnosa H. A. CocmosiHue 6e3onacHocmu opoxH020
dsuxeHus: 8 Apkmuyeckol 3oHe Poccutickoll ®edepayuu // Mup mpaHcnopma. 2022. T. 20. Ne 5 (102). C. 66-75. DOI: https://doi.

0rg/10.30932/1992-3252-2022-20-5-8.

MonHbIli mekecm cmambu Ha aH2nulickoM si3bIke ny6nukyemcsi 0 mopoll Yacmu 0aHHO20 8bInycKa.
The full text of the article in English is published in the second part of the issue.



BBEOEHUE

Apkruueckas 3oHa Pecriyonmuku Caxa (SIky-
tus) (PC (5)) BxmiouaeT pailoHsl (yaycsl),
OOJIBIIMHCTBO M3 KOTOPBIX HAXOIATCS K CEBEPY
ot Ionspuoro xpyra. B eé cocras Bxoasar 13
aJIMUHUCTPATHBHBIX CIUHUII — AOBICKUN, ATl-
nanxoBckuit, Anabapckuit, Bynynckwuii, Bepxo-
stHckuid, XKuranckuit, MoMmckuit, HuxxHekobIm-
ckuii, Onenékckuil, CpeJHEKOIBIMCKHH, YCThb-
Suckuil, OBeHo-bpiTaHTallcKUi palloHbl, OHA
SIBISIETCS CaMOW MHOTOYHCIEHHON 30HOW IO
KonuuecTBy paiioHoB®. [lnomans, 3anuMaeMast
ApKTHYECKOHl 30HOH, COCTABIAET OKOJIO
1583 000 kBagpaTHBIX KUIOMETPOB, UYTO COCTAB-
aser 50 % teppuropuu Pecnyonuku Caxa
(SxyTus), B Heil mpeobiasaeT cenbcKoe Hace-
nenue. Cnenyer orMetuTs, uto a0 2020 roga
Apxkruueckas 3ona PC (SI) cocrosuna Bcero u3
ISITH QJIMUHUCTPATHBHBIX EANHHUII.

B Tabmn. 1 npuBesieHb! TaHHBIE 110 TEPPUTOPHH,
HACEJICHUIO U JIOPOIKHON CETH APKTHUYECKOH 30HBI
PC (A).

W3 naHHBIX, H3I0KEHHBIX B Ta0NI. 1, cienyer,
YTO BBIMIENEPEUUCICHHbIE PAllOHbl CUIIBHO OTIIH-
Yal0TCs M0 TEPPUTOPHHU, HACETECHHUIO U MPOTAKEH-
HocTH Jopor. B cpennem no Apkruueckoii 30He PC
(S1) mopsiaka 93 % 3aHMMAIOT CE30HHBIE JOPOTH.

! Vka3 I'nasel PecnyGnukn Caxa (SIkyrtust) ot 29.04.2022 .
Ne 2424 «O cxeme u mporpamMMe pa3BUTHS DIEKTPOIHEP-
retuxu PecnyOnuku Caxa (SIkytus) Ha 2022-2026 roabi».
[Onexrponnslil pecypce]: http://publication.pravo.gov.ru/
Document/View/1400202205040007. loctymn 24.10.2022.

Ecnu cpennsia IiIoTHOCTB HaceneHus it Apk-
traeckoit 30861 PC (S) cocrasiser 0,04 gen/km?,
TO UIsL K&KIOTO paifoHa 3TH MOKa3aTeNd OTINYa-
1orcst (AObricknii — 0,06 gen/km?, AJTauXOBCKHI —
0,03 yen/km?, Anabapcknii — 0,07 wen/km?, BymyH-
ckuit — 0,04 gen/xkm?, BepXHEKONBIMCKHH —
0,1 gen/xkm?, Bepxostackuii — 0,08 uen/km?, JKuran-
ckuit — 0,03 yen/xm?, Momckuit — 0,04 gen/xm?,
Hwmwxnaexonsimeknii — 0,05 uen/km?, OneHEKCKni —
0,01 wen/km?, Cpennexomsivcknii — 0,06 gen/km2,
Vere-ducknii — 0,06 gen/km?, DBeHo-BriTan-
taickuii — 0,05 yen/km?).

W3-3a HU3KOM INIOTHOCTH HACEJIEHUS U OTPOM-
HOH TEpPUTOPUH BOTIPOCY O COCTOSHUH Oe3omac-
HOCTH IOPOXKHOTO JIBHKEHUS HE YACISIIOCH IOIK-
HOTO BHUMAHMS.

[TosToMy yenv McCIenOBaHUS, PE3YNBTATHI
KOTOPOTO M3JI0’KEHBI B HACTOSIIEH CTaThe, COCTOSI-
JIa B aHAIIM3€ JOPOXKHO-TPAHCIIOPTHBIX MPOHCIIIE-
ctuii (zanee JITII), mpom3omeammx Ha TEPPUTO-
pun Apkrudeckoit 30861 PC () 3a mocnennme
JIECSITh JIET.

[Tpoananu3upoBaHbI CIEAYIOMINE TaHHBIE:

¢ oomiee xonuuectso JTIT;

* JITII mo BUHE MEMIEX0a0B;

* JITII u3-3a HEYAOBIETBOPUTEIBLHOTO COCTOS-
HUS YIAWI] ¥ TOPOT;

» JITTI ¢ yaactuem zeteit 1o 16 ner;

o JITII ¢ yyacTeM BOAUTENEH C IIPU3HAKAMU
OTIbSIHEHHS,

o JITTI, momyImieHHbIe BOIUTEISIMH 03 TpaBa
Ha yIpaBJIeHNe TPAHCTIOPTHBEIMH CPEACTBAMU.

Taoauna 1

HUudopmauus 1o 10poxKHOIi cocTaBJsoleii ApkTuueckux paiiono PC (51)?
[cocTaBieno apropamu]

Nem/m | Homep Tepputopus, | Hacenenwue, JlmHa nopor, kM Ce30HHBIE JIOPOTH, KM
paiiona KM’ qern obmast pErvoHaIbHBIE MECTHBIE obmas JIEJIOBbIE

1 1 69400 3979 811,13 810,63 0,5 807,03 516,9

2 2 107300 2723 1060,2 219,12 841,1 1060,2 577,16

3 3 55600 3614 315,42 315,42 10 7,22 308,2

4 4 223600 8406 2164 213,23 1951 2155,92 1812,19

5 5 42000 4026 449,75 354,75 95 389,11 11,71

6 6 137400 11155 1965,76 1114,96 850,8 1766,27 471,77

7 7 140200 4187 389,68 295,68 94 383,65 0,67

8 8 104600 3933 1147,05 667,05 480 1126,03 242,96

9 9 87100 4311 642,29 519,79 122,5 634,79 449,23

10 10 318000 4154 1128,65 678,65 450 1128,65 364,47

11 11 125200 7449 1132,24 712,24 420 1114,34 172,73

12 12 120300 7015 1649,04 1136,54 512,5 1419,53 625,79

13 13 52300 2839 472,75 88,75 384 449,09 388,15
Hroro 1583 000 67791 13327,96 | 712691 62114 12441,83 5941,93

Ipumevanue: 1 — AObIiickui paiioH, 2 — AJTaNXOBCKHIA paiioH, 3 —AHabapckuii paiion, 4 — bymyHckwuii paiion, 5 — Bepxae-
KOJIBIMCKUI paiioH, 6 — BepxostHckuii paiion, 7 — Kuranckuii paiion, 8 — Momckuii paitoH, 9 — HKHEKOIBIMCKHUIT paiioH,
10 — Onenéxckuii paiton, 11 — CpexHekonbIMckuil paiioH, 12 — Yerb-SHckuii paiion, 13 — DBeHo-briTaHTalickuii paiioH.

2 OdmupanbHblil nHGopManroHHslii mopran Pecrybinku Caxa (SIkytus). [DnekrponHsiii pecypce]: hitps://www.sakha.gov.
ru/o-respublike-saha — kutiya-/atu. Jloctym 24.10.2022.
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Taoauna 2

JATII B Apkruueckux paiionax PC (51)° [cocTaBiieHo aBTopamu|
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MATEPWAIbI U METO[bI

KomuuaecTBo aBTOTPaHCIOPTHBIX CPEACTB TI0
ApkTrdecknM paifonam Ha 2021 rox cocTaBmiIo
5003 nerxoBeix, 3184 rpy3oBbix, 207 aBToOyCOB
7 67 MOTOLMKIJIOB?. YUNTBIBAs KOJIMYECTBO HACE-
JICHUS, IPOKUBAIOIIETO Ha TaHHOM TEepPUTOPHA
(67791 gen.), u oO1mIee KOTMIECTBO TPAHCIIOPTHBIX
CPEICTB, MOKHO C/ICNIATh BHIBOJ] O MAJIOM KOJIHYe-
CTBE aBTOMOOMIHCTOB. TPaHCTIOPTHBIMH CpEJICTBA-
MU BIIQJCIOT Bcero Jmiib 8 % Hacenenus. U, He-
CMOTpS Ha 3TO, JOPOKHO-TPAHCIIOPTHBIE TPOTIC-
mecTBUS BCE paBHO mpoucxomsT. IloxpoOHBIE
JTaHHBIC TIPECTaBICHEI B TA0I. 2.

B Tabm. 2 mpuBeneHs! cBeneHns 00 aBapuitHO-
ctu B Apxruueckoit 30ae PC (f1). U3 He€ BuaHO,
gro obmiee kommgectBo JITII 3a mepuon HabmIOME-
HUH cocTaBmiio 183 cirygas, mpu 3ToM moru6mo 27
9enoBek 1 paneHo 215 genorek. Hanbornee aapmii-
uBIM okazancs 2012 rox (28 JITII). Peskoe yBenu-
yeane komumdectBa JTII MoxHO 3aMeTHTH
¢ 2018 roma, HO B 2020 TOMY B CBS3M C BBEICHIEM
OTPaHMYHUTETBHBIX MEp IO TIEPEMEIICHIIO BCIC-
ctBue manaemun konuuectBo HTII cHusumocs
BaBoe. 1o pe3ynbraram poBeAEHHOTO aHAIN3A 110
xommaectBy I TTI B Apkrideckux paiionax PC (51)
3atreproz ¢ 2011 mo 2021 rox BumHO, 9TO HANOOIH-
mee konuuectso A TIT npousonuio B BepxosiHckom
pattone (45 ATTI, 8 morubmno, 54 paneHo), a MUHH-
ManpHOE — B HMIKHEKONBIMCKOM M DBEHO-
BrrranTaiickom paitonax (mo asa JTIT).

CronT OTMETUTH, YTO TalOI. 2 COCTABJIEHA II0
ounmansHo 3apukcuposanHbiM [ TII. PeanpHas
KapTHHA MOYKET OKA3aThCs COBCEM JIPYTOH, TaK Kak
mHorue yaactHukd JITII perraror nx He pukcupo-
BaTh, IOTOBAPUBASCH O PEIICHUH MPOOIEMBI CAMO-
CTOSITENTBHO.

ITo manaeiM Tabiui 1 ¥ 2 BUAHO, YTO YEM
BBIIIIE KOMTMYECTBO HACENCHMS, TEM YaIle IIPOUCXO-
it JATII. B BepxosHCKOM paiioHe MpOUCXOJUT
camoe Oompioe kommaecTBo I TTI u xkuBET camoe
OopITIoe KoMnaecTBO HaceneHns. Hanbonee Hus-
Kue nmokazaresiu B HuxHeKkoIbIMCKOM paiione, rie
Ha 4311 genoBek 3a IECATH JIeT MPOU30IILIO BCETO
msa JITII.

B AGbriickoM paiioHe TpoxKUBaoT 6 % Hacele-
uusa Apkruaeckoit 30861 PC (), u 3a mociennme
JECSTh JIET Ha €€ TeppuTOpnH Mpon3onuio 4 % ot
obmrero kommgectsa J{TI1, mpomsomenmmx B Apk-
trgeckoit 30ue PC (). B AnmanxoBckom patioHe
TPOXHUBAIOT 4 % Hacenenus, mpowusorwio 2 % JITIL.
B Amnabapckom paiioHe poXHBarOT 5 % Hacele-
Hus, mponsontio 11 % JITII. B BymyHckom paiione
npoxuBaoT 12 % Hacenenus, nponsomio 7 %
ATII. B BepXHEKOIBIMCKOM pailOHE MPOKUBAIOT
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Puc. 1. Yucno [T/ e 3agucumocmu om memMnepamypbI okpyxatoujeli cpedb! [8bINOTHEHO agmopamu].

6 % nacenenusi, npousouuio 8 % JTII. B Bepxo-
SIHCKOM paiioHe mpoxuBaoT 16 % HaceneHus,
npouszouuio 25 % JTII. B Xuranckom paiione
npoxkuBaroT 6 % HaceneHus, mpousonwto 5 % JITIL
B MomckoM paiioHe mpoxkuBaroT 6 % HacelneHus,
npousonuio 5 % JATII. B HuxuexonsiMckoM paid-
OHE TIPOXKUBAIOT 6 % HaceneHus, npousourno 1 %
ATII. B Onenéxckom pailone npoxubaiot 6 %
nacenenus, npousouwio 10 % JATIL. B Cpennexo-
JBIMCKOM paifoHe npoxusatoT 11 % HaceneHus,
npousouuio 5 % JTII. B Ycre-SAnckom paitone
npoxuBatoT 10 % Hacenenus, npousounuto 15 %
JTTI. B OBeno-brITanTalickoM palioHe IPOXKUBAOT
4 % nacenenust, npousonwio 1 % JITIL

Cumxenue konunuectsa JTII — nenpocras 3a-
nada. [ocneqHue HECKONBKO JIET IEMOHCTPUPYIOT
TOJIBKO MX YBEJIMUYEHHE. ITO MOXET OBITH CBSI3aHO
CO CTapeHUEM aBTONAapKa, BOAUTENIEH U HEKOHTPO-
JIMPYEMBIM POCTOM aBTOMOOMITH3AIINH HACEIICHHSI.
Hecmotps Ha, ka3anoch Obl, HEOONBIINE TOKA3aTE-
mum konmuectsa JTII, mpousomenumx Ha Tepputo-
pun Apkruueckoit 3086l PC (S) 3a mecsrs Jer,
HY’KHO MMHUMHU3UPOBATh UX KOJIMUYECTBO WU
B HJI€aNle CBECTH K HYIIIO.

ABTOpaMH CTaThyl TpeUIOKEH KOAQPUIMEHT
«K», KoTOpBIii XapakTepu3syeT cocTosHuEe Oe3omac-
HOCTH JIOPOKHOTO JBUXKEHUS B APKTHUECKHUX
paifoHax 1o CpaBHEHHIO ¢ 6E30TACHOCTHIO JIBUKE-
Hus B 1esioM 1o Pecryonmke Caxa (SIkyTus).
K=A/B, (1)
e K — xapakrepusyrommii ko puumeHt;

A —4HCII0 JOPOKHO-TPAHCHOPTHBIX IPOUCIIIE-
CTBHIA;

B — uncneHHOCTh HaceneHus.

B pesynbrare pacuéra HOIyduIn:

K1 =0,0026 — Apkruueckue paiioHsl;

K2 =0,0093 — Pecrryonuka Caxa (SkyTns).

To ectb k03pPurment K1 menpure K2 B yetsI-
pe pasa, B TO ke BpeMsl HaceleHne APKTUUECKUX

VIV 2| [ N©O D0

paifonoB MmeHble Hacenenus PecryOnmukn Caxa
(SxyTust) B 14 pas. U3 atoro cnexnyer, 4o npobie-
Me 0e30MacHOCTH IOPOKHOTO JABMKEHUS B APKTH-
YEeCKUX pailoHax HEOOXOAMMO YIensTh ocoboe
BHHUMaHHE.

PE3YNbTATbI

OnHOM U3 NPUOPUTETHBIX 3a]a4 B Pa3BUTUH
APKTHYECKOTO PErroHa JIOJDKHO OBITh obecrede-
HHe 0e30ITaCHOCTH JOPOKHOTO JBIKCHUS [1—4].
B ocHOBHOM IpH OCTaHOBKE BOIIPOCOB cOOIMIOIE-
HHS O€30TaCHOCTH JIOPOKHOTO JIBH)KCHHST BHIMA-
HHE Y/eNSIOT OOJBIIMM HaCeIEHHBIM ITyHKTaM, HO
B OTHaNEHHBIX, HeOobImX mocenenusx JTIT Bcé
PaBHO MPOUCXOJAT.

bonee Tpetn anuHbI Beex popor SAkytun pac-
MOJIOKECHBI B ApKTHUeckol 30He (13327,96 km).
MHorue Hacen€HHbIE TyHKTbl APKTHYECKON 30HBI
PC (51) oTpe3anbl OT OCHOBHOM JOPOXHOM ceTn
00JIBIIYIO YacTb TO/1a, TO €CTh MOJHOCTHIO OTCYT-
CTBYET CyXOITyTHOE COOOIIEHHE B OCCHHHIA, BECCH-
HUI ¥ JIETHUAH TIEpHO]I.

Ha puc. 1 paccmorpeHo ofiee KOJIM4ECTBO
JATII B 3aBucuMOCTH OT BpeMeHHu ropa. Ecnu
B OOBIYHOM TIPE/ICTABICHUH KaX/IbIi NEPHO To1a
COCTOUT U3 TPEX MECSALEB, TO AT APKTUUECKON
3061 PC (S1) npuMeHnMo creftyroee JeneHue:

* JleTHu#l mepuos: Mail, MIOHb, UIOJIb, ABIYCT;

* 3UMHHH TIepuOA: SHBApb, (EeBpaib, MapT,
OKTS0pB, HOSIOPB, IeKaOpb;

* [TepexoHbIii IepHoA: anpeltb, CeHTIOps [5].

W3 puc. 1 BunHO, yto yncno ATII, npousoresn-
KX B JICTHUH NEpHOJ, IPUMEPHO PABHO YUCITY
JTII, mpousomeanux B 3MMHUI IEPUOJL, HO 3/1€ChH
HAaJI0 YUHUTBIBATb, YTO JIETHUI NEPHOJ] COCTABIISET
BCETO UETBIpE Mecslla, a 3UMHuil mecTb. To ecTh
Haubonpiee uncno JTII nmpuxomurcs Ha neTHUH
nepuoA. B nepexoqHble nepuossl, B ampesne 1 ceH-
Ts10pe, konmuaectBo JITII onquHakoBo HU3KOE.
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MHorue aBTOMOOWIMCTBI B PETHOHE MPEIIO-
YUTAIOT MCIONb30BaTh TPAHCIIOPTHBIE CPECTBA
B TEMIIOE BPeMs T0/1a, @ 3UMOM HX «3aMOPa’KUBAThY.
OKcruyatanus TPaHCTIOPTHBIX CPEACTB 3UMOI
Hec€T B cebe Oospline (MHAHCOBBIE 3aTPaThl.
B pasbl yBenuunBaercs pacxoy TOILIMBA, TpeOyeT-
Csl IOTIOJIHUTEbHOE YTEeTIIeHUE ABUTATeNs U CaJlo-
Ha aBTOMOOWJIS, IPHOOPETEHHE JIONOIHUTEIBHO
KOMIUIEKTa 3MMHUX IIIMH ¥ 3aMeHa Macen [6; 7].

B 1a6m. 3 mokazaunsl ganusie no JITII, mpouso-
IIe/IIINM 10 BUHE TemmexonoB. OCHOBHOM mpH4H-
HoM Bo3HMKHOBeHUs Takux J{T11 saBnsercs nepexon
JIOPOTH B HETOJIOKEHHOM MECTe.

[1pu ananun3e Tadn. 3 BUJHO, YTO 110 BUHE T1e-
11eX0/10B coBepiiaercst 13 % ot o01ero uucia Bcex
JTII, xotopsie nmpuoasit k 7,4 % norudmunx
u 12,1 % paHeHbIX OT 00IIEro 4ucia nocTpaas-
mux B JATII. HaubGonsmee xomuuecto JTII,
IPOU30LICIINX 110 BHHE IMELIEX0A0B, OBIIO
B 2012 roay (mats I TII), mpu xoTopsIX moCTpasa-
71 ceMb denoBek. CreayeT OTMEeTHTh, 4To B MoM-
ckoM, HmkHekobIMCKOM 1 DBeHO-bbITanTalickom
paitonax takux /I TII He mpoucxoauio.

JloposKHbBIE YCIOBUSI OKa3bIBAIOT 0OJIbIIOE
BIIUSIHEE HAa O€30MaCHOCTh U B IIEJIOM Ha 3 dek-
THBHYIO pabOTy aBTOMOOMIILHOTO TPAHCIIOPTA ISt
o0ecreyeHus ONIepPaTHBHOM U HAIEKHON T0CTABKH
rpy3oB B paiionsl Kpaitnero Cesepa u Apkruue-
ckoit 30HBI Poccun [5; 8]. Bue 3aBucumoctu ot
COCTOSIHHSI CAMOT'O BOJIUTEJISI U €70 TPAHCTIOPTHOTO
cpeactsa, J{TII MoryT Bo3HUKATh U3-3a HEYJOBJIE-
TBOPHUTEIBHOTO COCTOSHUS IOPOT U YIHIL. Y YUThI-
Basi OTAJIEHHOCTh MyHHIIUIIAIBHBIX 00pa30BaHHH,
BKJIIOYEHHBIX B cocTaB Apkriyeckux 30H PC (5),
HOKPHITHE HA J0pOTax M YIHLAX TaM SBISAETCS
rpyHTOBBIM. Takke 00JbIIyI0 YacTh JOPOXHOM
CETH COCTABJIAIOT 3UMHHUKH (CE30HHBIE U JIETIOBbIE),
a HCXO0As M3 0COOEHHOCTEW NPUPOJHO-
KJIMMaTHYECKUX YCIOBHH, Mpeayragarh TOYHOE
PAacroNOKEeHNE U COCTOSIHIE 3MMHHUKOB ITpo0IieMa-
THYHO. B Tab1. 4 coOpaHbl CBE/IEHHS O KOIMYECTBE
ATII, npousomeamnx 1u3-3a HeYJ0BJIETBOPUTEIIb-
HOTO COCTOSHUS IOPOT U YIHIL.

Kax BuzHO u3 Ta6m. 4, 17,5 % JTII cosepia-
€TCs M3-3a IUIOXOTO COCTOSHUSA MPOEe3KeH 4acTh
nopor, B 3tux J{TIT moru6smo 22 % u panero 15,3 %
YeJIoBeK OT o01ero yucia nocrpafasmux B JTII.
Haubonbinee xonmmuectso JTII, nmpousomrenummx
U3-32 HEYHOBIETBOPUTEIBHOTO COCTOSHHS YIHI
u fjopor, 06110 B 2016 roxy (tsite J{TIT), nmpu koto-
PbIX OBLIIO PAaHEHO YEThIPE YENOBEKa U ITOrud OJI1H
yenosek. B HiwxHekoneiMckoM, CpeHeKoIbIMCKOM
u OBeHo-briTanTalickoM paifonax taxkux TII e
npoucxoauio. Taxxe B 2013 rogy Ha Tepputopun

VI Al [ NO D0

Bcex 13 paiioHoB He ObLIO 3aUKCHPOBAHO HU
oxnoro J{TII, npousoieiero n3-3a HeyA0BIETBO-
PUTENLHOTO COCTOSTHUS AOpPOT u yiui, a B 2020
u 2021 rogax nmpouzonwio Bcero no ognomy A TII.

B rta6xn. 5 npusenenst panusie o ATII ¢ yua-
ctueM gaetelt 1o 16 net. B 30He pucka HaxomsaTcs
JIETU-TIACCAXKUPBI, ACTH-TCIIEXO0bI, AeTH-BOIUTEIH
MEXaHNYECKUX TPAHCHOPTHBIX CPECTB, JETH-BE-
JIOCUIIETIUCTHI, a TAKXkKe AETH, KOTOpPbIE MOTYT TO-
nactb B JITII mo ux coOCTBEHHOI HEOCTOPOIKHO-
cti. Utobsl uzdexars takux J[TTI, Heobxommmo
00yyarhb JieTel mpaBuiiaM JOPOXKHOTO JIBHIKECHHSI.
OueHb YacTO MHOTHE POJUTENHN MPEeHeOperarT
MPOCTHIMH NTPAaBUJIAMHU O TIEPEBO3KE JETeH, TaKH-
MM KakK MPUCTETHYThIH peMeHb 0€30MacHOCTH I
UCTIONIb30BAHUE CIIELHUATBHBIX YAEPKUBAIOIIIX
yCTPOICTB (aBTOJIONIbKA, aBTOKPECIO, afanTep
pemHst 6e3onacHocTH U T.1.). ColOnoaeHne 3THX
HPOCTHIX IPABUII TOMOIIO Obl CHU3HUTB KOJIMYECTBO
JIeTaJbHBIX HCXO/JI0B MU TSKECTh MOCIECTBUI OT
ATIL

Kaxk Bugno n3 Tabm. 5, ot obmero uncia JTTI
16,5 % mpou30muIo ¢ y4acTueM JeTeil, mpu STOM
noru6io 7,4 % u panexo 15,3 % ot o01ero uucia
nocrpanasiux. Haubonpiee koimmuectso JATTI,
MPOU3OIICININX ¢ YIaCTHEM JeTeit 10 16 ner, ObI-
1082011 12014 rogax (mate ATII), mpu KoTOpBIX
ObLIO paHeHo Mo NsTh yenoBek, a B 2011 roxy
1orud oJMH 4esloBeK. MUHUMaIIbHOE KOJIMYECTBO,
To ecth orcyrcrBue Takux A TII, 3adukcuposano
B 2021 roxy. B Anmanxosckom, HuxxHEKOIBIMCKOM
u OBeHo-beITanTaiickoM paitonax takux JTII ne
npoucxoamiio. ObecreyeHre HyIEeBOro JIETCKOro
TpaBMaTH3Ma SABJSIETCS OJHON U3 CaMbIX aKTyallb-
HBIX 3a/[a4 COI[MANBHOTO Pa3BUTHSA POCCHUICKOTO
obmiectsa [9; 10].

ITo crarucruxe B Poccun pakTu4eCcKy Kaxa0e
najauaroe JTII mpoucxomut no BuHE BOAUTENEH,
HAXOJIMBIIHXCS B COCTOSHUY OIbssHEHHUS. [Ipn 3ToM
TSDKECTD [IOCIIECTBUM TaKUX IPOMCLIECTBUN 3HA-
YUTENBHO BhIIE. BoguTeau B COCTOSHUY ONbsSHE-
HHS NIepecTaloT aJeKBaTHO OILICHUBATh CUTYAIUIO
U CBOM BO3MOXKHOCTH M 3a4aCTyIO MPEBBINIAIOT
CKOPOCTHOM PEXHM, He COOJIOIal0OT HEOOXOIUMYIO
JUCTAHLUIO MEXAY TPAHCIIOPTHBIMU CPE/ICTBAMH,
BBIE3KAIOT HA BCTPEUHYyIO mojocy. JlaHHBIE 1O
xonuuectBy HTII ¢ yyacTuem BopuTenen ¢ mpu-
3HAKaMH OIIbSIHEHHSI IPEICTABIIEHBI B Ta0II. 6.

W3 3T0i TaOIMIIBI BUHO, YTO 110 BUHE BOAUTE-
Jieil, HaXOUBIIUXCSA B COCTOSHUM ONbSHEHMUS,
npowusouuio 6onee 18 % JTII, npu sTom norudno
18,5 % n paneno 18,6 % ot obuiero yncia nocrpa-
nmasmx B JITTI. HanGonsimee xommuectso J[TTI,
MPOU30MIENINX C yJaCTHEM BOIUTENEH C IPU3HA-
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KaMH olbstHeHHs1, Obu1o B 2014 roay (cems JITII),
IPU KOTOPBIX ObLIIO PAHEHO BOCEMb U IOTUO OIMH
yesioBeK. MUHUMANbHOE KOJIMYECTBO, TO €CTh OT-
cyrcreue takux JTI1, 3apukcupoano B 2016 roxy.
B Annauxosckom, HmxuexonbiMckom, CpenHexo-
JBIMCKOM U DBeHO-bbITaHTalickoM palloHaX TakuX
JTII He npoucxonuiIo.

M3-3a OTCYTCTBHS Ha/UIKAIIETO KOHTPOIS CO
CTOPOHBI OPraHOB UCTIOTHUTEIBHOM BIACTH MHOTHE
KUTENU OTJAJIEHHBIX HACENEHHBIX MyHKTOB, 4yB-
CTBYSI CBOIO O€3HAKa3aHHOCTh, pelarTcs Ha
yIpaBlIeHHE TPAHCIIOPTHBIM CPEJICTBOM 0€3 BOJIHU-
TEJILCKOTO YIOCTOBEPEHHSI, YTO IIPUBOIUT K OO0JIb-
110#i BepositHocTH Bo3HuKHOBeHust JITI1. B Tadmn. 7
npezcrapieHa craructuka no xonuuectsy TII,
JIOMYIIEHHBIX BOAMTENSIMY O€3 IpaBa Ha yIpasJie-
HHE TPAHCTIOPTHBIMH CPEICTBAMU.

U3 Tabn. 7 BUIHO, YTO BOAUTEIISIMU, KOTOPHIC
YHPaBJISUIM aBTOMOOMIIEM O€3 IpaBa Ha YIIpaBJeHHe
TPAHCIIOPTHBIM CPEACTBOM, coBepuieHo 32,2 %
JTII ot ob1iero uncha, mpu 3ToM moruto 25,9 %
u paHeHo 28,4 %. Haubosnbiiree KONMHUSCTBO TAKKX
JTII 66w10 B 2019 Tomy (12 ATII), mpu koTOpHIX
ObL10 paHeHo 14 yenoBeK 1 Morud OauH YeIoBeK.
MuHMMATBbHOE KOJIUYECTBO, TO €CTh OTCYTCTBHE
takux JITII, 3a¢ukcuposano B 2011 1 2012 rogax.
B HmxnekonsiMckoM ¥ DBeHO-bbITaHTalickoM
paiionax takux JITII He npoucxonuio.

Amnanus Tabui 2—7 MOKa3bIBAET, YTO M3 YUCIIa
HPOHCXO/AIINX 110 PACCMOTPEHHBIM HAMU IPHYH-
Ham J[TII naubosnblee KOITUYECTBO COBEPIIAIOT
BoJMTENH O€3 IpaB Ha yIpaBlIeHHE TPAHCIIOPTHBI-
MH cpesicTBaMu. B rmocinenHue 1Ba rofa KOIM4ecTBO
takux JTII ObUIO HEBBICOKHM, HO BO3MOXKHO 3TO
OOBSICHSIETCSl BBEJICHHEM OTPaHUYHMTEIBHBIX MEp
u3-3a MaHJeMHU KopoHaBupyca. Eciau no apyrum
npuunHaM Bo3HukHoBeHus JITII ronosoii nokasa-
TeNlb UX YMCJIa BapbUpPYyeTCs B Mpejenax IMATH,
B PE/IKUX CITydasix 6—7 cily4aeB, TO TOI0BbIE TTOKa-
3arenu konuyectBa JTII, cBA3aHHBIX ¢ naHHOU
NPUYKUHOM, TOCTHIAIN MAKCUMAJIbHOTO 3HAYEHUS
12 ATII B 2019 romy u 11 JATII B 2015 romy. 3a
pacemotpennslii nepuon ¢ 2011 mo 2021 rox B Ana-
OapckoM 1 BepxosiHcKOM paiioHax mpousonuio 12
u 14 takux JTII. B stux xe paiionax npu JTII
ObLIO paHEeHO HaMOOJbIee KOJIUYECTBO YENIOBEK:
15 1 13 coOTBETCTBEHHO.

Tadauua 7

OBCYXOEHWE U 3AKNIOYEHUE

B HacTosimieil cratbe paccMOTpEH BOIPOC
0 0€30MacHOCTH JIOPOXKHOTO JIBHKEHHSI B APKTH-
yeckoit 30He PC (). Ha ocHOBaHuu craructuye-
CKHMX JIaHHBIX OBLIO IPOaHAJIM3UPOBAHO OOIIEe
kosmmuectso A TII, nmpousomenumx Ha TeppUTOpUU

IVIVID SLolal uKt A 1 IN= DO

/ITKOBIARIVI M/ BaHOBA A =MD OHPIINHOB IR DUTTATIT

[BVKEANH IB IRPRKTNHYECRON
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Apxkrraeckoit 30861 PC () 3a mepuon ¢ 2011 mo
2021 roza, TaKKe CIeAyIOLINe TaHHbIE:

* obmee kommuecto T,

* JITII no BMHE TEIEX0/I0B;

 JITII u3-3a HEYAOBIETBOPUTEILHOIO COCTOS-
HUS YITHI] ¥ I0POT;

 [ITII ¢ yuactuem zereit 1o 16 ner;

o JITII ¢ yyacTreM BOAUTENEN C MPU3HAKAMU
ONbSTHEHUS;

» JITTI, momyrmeHHbIC BOMUTEISIME O3 mpaBa
Ha yIIpaBJICHUE TPAHCTIOPTHBIMH CPE/ICTBAMH.

[TomoOHbIi aHANN3 IMEHHO JUIS 3TOH TEPPHUTO-
pUH TIPOBEIIEH BIICPBEIC.

MOKHO 3aMEeTHTb, YTO B HEKOTOPHIX paioHax
peciyommkn komraecTso JITT1 siBsercst MUHIMAITh-
HBIM, MO0 PaBHO HYJIIO M0 PA3TMYHBIM TIPHYHHAM
Bo3HHKHOBeHUS J{TII. DTO MOXET OBITH OOBSICHEHO
OTIIMYMEM TIO0 KOJIMYECTBY HACEJICHHMS, TEPPUTOPUN
1 IPOTSDKEHHOCTH JIOPOT B BBIIIETICPEIHCICHHBIX 13
paiioHax, BXOIALIMX B COCTaB APKTUYECKOH 30HBI.
Hanpuwmep, o obmemy kommaectBy JITIT makcu-
MaJIbHBIM MOKa3arens y BepxosHckoro paiiona. M3
TIEPEUHCIICHHBIX PAHOHOB Y HETO OTHO U3 MAKCHMAITb-
HBIX 3HaYeHwMH 1o TeppuTopun (137400 km?), MakcH-
MaJlbHOe KoimdecTBO HaceneHus (11155 dven.)
1 HaHOOJIBIIIAS TIPOTSHKEHHOCTH fopor (1965,76 xm).
PaitoHBI, B KOTOPBIX MO KaKOH-TO0 U3 TIPHIIH BO3-
aukHOBeHUs J{TT1, 3a Bce necsTs et He 3ahHKCHpo-
BaHO HU oiHOro JITTI, uMeroT YhcIeHHOCTh Hacese-
HUS 9yTh OOJee IBYX THICSY YEITOBEK.

Konguryparms cetn aBTOMOOHMIBHEIX TOPOT
CYIIECTBEHHO MEHSETCS B 3aBUCHMOCTH OT BpeMe-
HH To/1a. B nietHmMii meprot pyHKIMOHUPYIOT JINIIH
JIOPOTH C TBEPABIM MOKPHITHEM 1 OOJIBbIIAS YaCTh
peCIyONuKH HEJOCTYIHA ISl aBTOMOOMIBHOTO
TpaHCIIopTa.

[pn oMoy NpoaHaaM3MPOBAHHEIX JTAHHBIX
MOXXHO JIaTh PEKOMEHIAINH JUTS TIOBBIIICHHS O€3-
OIACHOCTH [OPOKHOTO JABIKeHHS . OCHOBHBIMHE
(akTopamMu, KOTOpBIC BIUSIOT HA aBapUHHOCTB,
SBIISTIOTCSI HETIOJTOTOBJIEHHOCTh BOAUTEIIEH 1 ci1a-
60€ pa3BUTHE MHTEIIEKTYaIbHBIX TPAHCIIOPTHBIX
cucrem [3; 4; 11-25].

Jl1st oBBIIEHNsT 6€30MaCHOCTH JIOPOKHOTO
nBrkeHHs B Apkruueckoit 30He PC (S) MoxHO
BBIJIETINTH CIICAYIONINE HATPABICHH:

* COOMIONICHNE TIPABHIT JIOPOJKHOTO JIBIKCHHS;

* CO3ZIaHNE CHCTEMBI MTPOTIATaHANCTCKOTO BO3-
JeCTBHUS Ha HACENCHHE C IENbI0 (hOPMUPOBAHUS

4 Tlomusiit oTuét OTKPHITOI paboueil rpymmb [eHepanbHOM
Accambnien 1o 1ensM B 00JIaCTH yCTOHYMBOTO Pa3BUTHS,
onyOJMKOBaH B KauecTBe AOKymeHTa A/68/970.2015 r.
[OnexTponnslii pecypc]: https://digitallibrary.un.org/
record/778970/files/A_68 970-EN.pdf. Jloctyn 24.10.2022.

VI} (] [ (N=

HETaTUBHOTO OTHOMUICHHUS K MPABOHAPYUINTENM
B c(epe TOPOKHOTO JIBUKECHNUS;

* TIOBBIMICHHE KYJIBTYPBI BOXKICHUS;

* [TOBBIIICHIE TPEOOBAHNMH K TIOATOTOBKE BOJIN-
TeJeH MpH MOJYYSHNU MpaBa Ha YIpPaBICHUE
TPaHCIIOPTHBIMU CPECTBAMH M TPeOOBaHUH K aB-
TOIITKOJIAM, OCYIIECTBIISIONINM TaKyI0 TOJITOTOBKY;

* BHEJJPEHNE COBPEMEHHBIX HHTEIUIEKTYaTbHBIX
TPAHCIIOPTHBIX CHCTEM.

Jlns manpHeHero aHan3a MOXKHO BBIICITHTD
HaceJIEHHBIE MYHKTHI, B KOTOPBIX HMPOMCXOAUIIH
ATII, Bpems roza, JeHb HEAENU U BPEMS CYTOK.
TaxoKe TONONTHATETHHO MOYKHO PACCMOTPETH BHIBI
u npuunHbl Bo3HukHOBeHust I TII. Takoi aHamu3
MIO3BOJUT OoJiee JIETATbHO M3YyYHTh MPOOIEMY
aBapHITHOCTH Ha JIOPOTaxX M CIIOCOOBI €& PeIIeHNSL.
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Wean XOJUKOB

AHHOTALINA

B cmambe paccmampusaomcs Hekomopble npobnemHeie
80NPOChI UCNOML308aHUS 20CNUManbHbIX cydoe Onsi mpaHcnop-
MUPOBKU paHeHbIX, BOMbHBIX U UL, NOMepneswux Kopabnekpy-
LEHUE, 8 YCII08USIX BOOPYXEHHO20 KOHGhIUKMA Ha Mope.

[pogodumes pempocnekmUBHb Il aHaTU3 BO3HUKHOBEHUS U pas-
8UMUST NPagOBb IX HOPM, pe2riaMeHMUPYHOL4UX UCNOMb308aHUe 20CNU-
MmarbHbIX cy008 8 B00PYKEHHbIX KOHGprukmax. Ocoboe eHuMaHue
yOersiemcs pezysIuposaHU0 Hopmamu Mex0yHapoOH020 2yMaHUmap-
HO20 Npasa 80NpOCo8 3alyUMbI 20CNUMaITbHb X CyAo8 0om HanadeHudl
U 3axeama, Nepeso3KL HEKOMOPb X Kame20pull Uy, U 2py308.

Takxe ocywecmsnéH 0630p cOOM8eMCcmayuux Mexoy-
HapoOHO-NPaso8bIX HOPM, PaccMompeHa npakmuka omoesb-
HbIX 20cydapcme 8 gonpocax mpaHCNOPMUPOBKU PaHeHbIX
U 60nbHbIX, @ MaKXe oka3aHusi UM MeOULUHCKOU noMowu Ha
mope. O0HoU u3 3aday A871A10CH 03HaKoMIIeHue yumamened
XypHana ¢ 063opom npagosbix kommeHmapues MKKK k XKeres-

Hean Braoumupoeuu Xonukoe

Hucmumym 3axono0amenscmea u CpagHumenso2o npagoseoeHus
npu Ilpasumenvcmee PP, Mockea, Poccus.

CcKOU KOH8EHYUU 06 Yry4yweHuU y4yacmu paHeHbIX, 60MbHbIX U
UL, homepneswux kopabrekpyweHue, U3 cocmasa 800pyXEH-
HbIX cun Ha mope om 12 aszycma 1949 200a u HeKOMOPbIX
Opyaux nomoXeHUl coomeemcmsywux MexadyHapoodHbIX 2y-
MaHumapHbix 002080po8 8 obracmu Ucnob308aHUs 20CNU-
marnbHbIx cydos. Kommenmapuu, enepebie nybrukyouuecs Ha
pycckom si3bike, bbinu omobpaHbl, cmpykmypupogaHb! u dopa-
6omaHb! a8MopoOM 8 COOMBEMCMBUU C KOHUenyuel cmamau,
a makxxe 00NOMIHEHbI CCbIKaMU Ha Pe3ybmamb! COBPEMEHHBIX
uccrnedosaHull.

Ha ocHose uccrnedogaHus cospeMeHHbIX peasnuti 060CHo-
8bigaemcs 8b1800 0 00CMamMOYHOCMU CYW,eCmeyWux HOpM
Mex0yHapoOH020 eyMaHUMapHo20 npasa Npu 04e8UOHOU He-
0bxodumocmu adekgamHo20 UCNOIb308aHUSI UX NOMeHyuana
NPUMEHUMENbHO K yCI08USM CO8PEMEHHOCMU.

Kntoyesnble crosa: MOopcKoU mpaHcnopm, 20cnumarbHoe cyOHo, Me)KayHapO@HOS cyMaHumapHoe npaso, XKeHesckas KoHeeHUUS,
GOOpy)KéHHbllj KOHGPIIUKM, paHeHble, bonbHble nuya, nomepnesuwiue Kopa6neryLueHue, nepeesoska, MeduyUHCKas NOMOWb.

Una uumuposarus: Xonukos M. B. ['ymaHumapHo-npasosoe peayiiuposanue Ucnosnb308aHUs 20cnumaribHbix cy008 8 COBDEMEHHbIX
yenosusix // Mup mpancnopma. 2022. T. 20. Ne 5 (102). C. 76-83. DOI: https.//doi.org/10.30932/1992-3252-2022-20-5-9.
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The full text of the article in English is published in the second part of the issue.



BBEJEHUE

V3meHeHne napagurmMbl B MEX/IyHapOIHBIX
OTHOIICHHMSX, CBSI3aHHOE C KPU3UCOM OJHOIIO-
JSIpHOTO MUporopsiyika [ 1], o0ycioBmuBaeT poct
yIpo3bl BO3HUKHOBEHUS BOOPYKEHHBIX KOH-
(JIMKTOB HE TOJBKO HA CYXOIyTHBIX, HO M Ha
MOPCKUX TeaTpax. B 3Toii cBsi3u Bonpockl ryma-
HUTAPHO-TIPABOBOTO PETYIUPOBAHUS COBPEMEH-
HBIX BOGHHBIX KOH(JIMKTOB Ha MOpe, obecreue-
HUSI MOPCKOW 6e3011acHOCTH, MPUMEHEHHS pa3-
JUYHBIX CPE/ICTB U CIIOCOOOB BeIeHHSI MOPCKOH
BOIMHBI BCE Yallle CTAHOBATCS PEIMETOM BHU-
MaHUsl KaK POCCHHMCKHUX, TaK M 3apyOeKHBIX
uccaenoBarenei [2—5].

OXHOBPEMEHHO BBI3BIBAIOT 00ECIOKOCH-
HOCTb YTPO3bI pAaCIPOCTPAHEHUSI MACCOBBIX 3a-
OosieBaHMi, 4TO yOSAUTEIHLHO IEMOHCTPUPYIOT
snugemun BUY-undexuuu [6], pa3iaudHbIX
IITAMMOB I'PHIIIA, aTUITHYHON THEBMOHUH, JTU-
xopanku D6ona [7-9] u npogomxarouiasics
nangaemuss COVID-19, crapmas ro0OajibHbIM
BBI30BOM coBpeMeHHocTH [10].

W3noxxeHHOE aKTyalu3upyeT TPaHCIIOPTH-
POBKY paHEHBIX M OOJBHBIX IO MOPIO B yCIIOBH-
AX PA3TMYHBIX NTPABOBBIX PEKUMOB, B TIEPBYIO
odepesib, B UPE3BBIYAHHBIX CUTYALMSIX U HpU
BOOPYXEHHBIX KOH(IHUKTaX. Bornpocam mpaso-
BOT'O PEryJIUPOBAHUS MEAUIIUHCKON 1EATENBHO-
CTH Ha TPAHCHOPTE, B TOM 4Kcie MopckoMm [11],
(YHKIMOHMPOBAHMSI TPAHCIIOPTA B YCIOBHSIX
MPOTUBOJCHCTBUS MaHAEMUU KOPOHABUPYCHOM
MH(EKIUH 0TEeYeCTBEHHBIMH UCCIICA0BATEISIMU
YAETSAIOCh HEKOTOpOe BHUMaHue. B wactHocTH,
OTMeUanach BO3MOXHOCTh IPUMEHEHHUS OMBITa
HCTIOJIB30BAHNS CAHUTAPHBIX CYZIOB I OOPHOBI
C IyMOH, XOJIepOH U APYTUMHU HHPEKITHOHHBIMHI
3a200JI€BaHISIMH B COBPEMEHHBIX YCIIOBHSIX [12].
BwmecTe ¢ TeM ¢ yuérom Bo3pacTaromero (hakro-
pa BoeHHbIX yrpo3 [13] npexncrasnsercs uene-
CO00pa3HbIM PACCMOTPETH BOIIPOC OCYIIECTRIIC-
HUSI IEPEBO30K PAHEHBIX M OOJIBHBIX 110 MOPIO
B YCJIOBHSIX BOOPY)KEHHOTO KOH(IHKTA.

B yxazaHHOI cUTyaluu ¢ HadajoM BOOPY-
JKEHHOTO KOH(IIMKTAa HAa MOPE HAYMHAOT JICH-
CTBOBaTh HOPMBI MEXKTYHAPOIHOTO T'yMaHUTap-
Horo mpasa (MI'TI), B Tom uncne, Kenerckoit
KOHBEHIIMM 00 yJIy4IIEHHH Y4acTH PAaHEHBIX,
OOJBHBIX U JIUII, IOTEPIEBIINX KOpaldiekpyie-
HUE, 13 COCTAaBa BOOPYKEHHBIX CHIJI HA MOPE OT
12 aBrycra 1949 rona OKK II). B cooTBeTcTBUI
C HUMHU yKa3aHHBIM JIMIIaM JOJDKHO OBITH ra-
paHTHUPOBAHO I'yMaHHOE oOparieHue u yxon 6e3
KaKOH-JTM00 TMCKPUMHMHALIMY MO TAKUM IIPHYH-
HaM, Kak I10J1, paca, HallHOHAJIbHOCTb, PEIIUTHSL,
MOJUTHYECKHE YOCXKICHHSI WIIN JIpyTHe aHallo-
ru4Hble Kputeprn. CTporo 3anperaercs Jirodoe
MOCSTaTeJbCTBO HA MX XKU3Hb M JTUYHOCTH

VI Al [ NO D=0

W, B YaCTHOCTH, 3allpeliaeTcs J00MBaTh WIN
UCTPEOISITh MX, MOJBEPraTh UX MBITKaM, MPO-
BOJAUTH HAJ HUMH OMOJOTHYECKHE OMBITHI,
MpeIHAaMEPEHHO OCTaBIIATh WX 0€3 MEeAWINH-
CKOY ITOMOTIIM MJIM YXOAA WITH ITPETYMBIIIJICHHO
CO3/1aBaTh YCIOBHUSA IS UX 3apakeHns. ToIbKo
M0 MEJUIMHCKUM MPUYWHAM HEOTIOKHOTO
XapakTepa JIomycKaeTcs IPEeNnMYIIECTBO B OUe-
péaHoCcTH OKa3aHWsI MEJIWIMHCKOW ITOMOIIH.
Heobxonumo cpa3y oTMETHTS, 4To HopMbl MI'TT
JIEUCTBYIOT KaK B YCIOBHUSIX MEXTyHAPOJHOTO
BOOPYKEHHOTO KOH(IIUKTA, TAK U HEMEKAyHa-
poaHoro BoopyxéHHOro koHpukra [14].

IIpu 3TOM 0OCOOBIN MHTEPEC MPEACTABISICT
CTaTyC CAaHUTApPHBIX TPAHCIOPTHBIX CPEACTB,
3a1eHICTBOBAaHHBIX UIA MEPEBO3KH M OKa3aHUS
TTOMOIIIM PaHEHBIM, OOJBHBIM U JIUIIAM, TIOTEP-
TIEBIINM KOPaOJIEKpyIICHHE.

Taxum 06pazoM yerbro JTAHHOTO HCCIIEI0Ba-
HUS SBISETCS M3YYCHNE OCOOCHHOCTEH MpaBo-
BOTO PETYJIUPOBAHUS MEPEBO30K PAHEHBIX,
OOJIBHBIX M JIML], HOTEPIIEBIINX Kopadiekpyie-
HUeE, a TaKKe IPEeI0CTABICHUS UM METUIIMHCKOI
MIOMOIIY TOCIUTATIBHBIMU Cy1aMHU B YCIIOBHAX
BOOPYXEHHOTO KOH(JIMKTA HA MOpE.

JIJIst DTOTO MCIOJIB30BaHbI O0IIEHAYYHbIE
1 CIICHATEHO-IOPUANIECKUE MenoO0bl UCCTEI0-
BaHUs, B YaCTHOCTH, HCTOPHUKO-TIPABOBOH, (hop-
MaJbHO-IOPUANYECKUH, CPaBHUTEIBHO-
TIPaBOBOIA, a TAK)KE METO TOITKOBAHHS ITPABOBBIX
HOpM. TaxKe IIHPOKO MCITOIB30BAIICS MEHCOUC-
YUNTUHAPHBIU ROOXOO.

PE3YNbTATbI
Hcropuyeckue npeanocbLiku

Emgé na pyoexxe X VIII-XIX BB. cyna, corpo-
BOXK/IABIIINE BOCHHO-MOPCKOW (PJIOT, JUIsl TOTO
4TOOBI TONOKUPATh, JICUUTh U TICPEBO3UTH PaHE-
HBIX U JIMI, TIOTEPIICBIINX KOpaOIeKpyIICHNUE,
OBUIH PaCIPOCTPAHEHHBIM SIBJIEHHEM L, @ OT/IEITb-
HBIE IPIMEPHI HCTIOIBb30BaHMSI BOSHHBIX TOCTIN-
TaJBHBIX CYJIOB BCTPEYAJINCH M paHee (CM., Hatp.,
[15]). Boennsle rocuTanbHbIE Cya TaKkKe 3a-
JIEHICTBOBAIINCH Y OEPEroB TeX TEPPUTOPHA, TIE
MPOUCXOIUIU CPakeHUs, YTOOBI OKa3hIBATh
ITOMOIIs PAaHECHBIM Ha Tosie 60s1. Bo Bpems Bto-
pO¥l MUPOBOIl BOMHBI BOEHHBIE TOCIUTAIBHBIC
Cy/ia «I1o 00IIeMy COTTACUI0 HaYalld OCYIIECTB-
JIATh TIEPEBO3KY PAHEHBIX, MOCTPAJAABIINX BO
BpeMsi 00eBBIX JelicTBUI Ha cymey [16].

* Convention (II) for the Amelioration of the Condition of
Wounded, Sick and Shipwrecked Members of Armed Forces
at Sea. Geneva, 12 August 1949. Commentary 2017. Article
22 — Notification and protection of military hospital ships.
[Onexrponnslit pecypc]: https://ihl-databases.icrc.org/ en/
ihl-treaties/gcii-1949/article-22/commentary/2017. Joctyn
14.09.2022.
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Bonpochl 3alUTHl TOCTUTANBHBIX CYT0B
BIIEPBBIC HAILIN CBOE OoTpaskeHHe B JlomomHu-
TENBHBIX CTAaThsIX OTHOCUTEIHHO YJYacTH paHe-
HBIX BO BpeMs BoWHBI 1868 . Xots JlomonHu-
TEJNBbHBIE CTaThH TaK HUKOTA M HE CTaJN 00513a-
TEIBHBIMA TIOJIOKEHISIMHA JOTOBOPHOTO IIPaBa,
WX SBHO MOPOIMIA BceoOmmas yoekIEHHOCTh
B TOM, YTO BOCHHBIC TOCHUTAJBHBIC Cyla yKe
MOJIB3YIOTCST 0COOO0H 3alIUTON B paMKaxX OObIU-
HOTO MEXIyHAapPOIHOTO TYMAaHUTAPHOTO TpaBa.
CornacHo J|0moMHUTEIBHBIM CTaThsIM, BOCHHBIC
1 YaCTHBIE TOCIUTAJIbHbIE CyAa MOJb30BAJIUCH
0C0001i 3aIINTOI cTaryca «HEUTPAIbHOCTHY, TO
€CTb 3aLLUTON OT HallaJJICHU, €CJIU HE COBEpLIa-
JIY TeWCTBUH, HAHOCAIINX YIIEpO HEMPHUSATEIIO.

Ha mepoit Kondepennuun mupa B ['aare
B 1899 1. 6B1IO COUTEHO, YTO J[OMOIHUTEILHBIC
CTaThbU «MOTYT TPEACTABIATH COOOW HAMITyU-
IIYI0 OCHOBY» IJISl IPUMEHECHHS «K MOPCKOI
BoitHe rmonoxxenuni JKenerckoit konBeHnu (JKK)
1864 r»% 8,

CoorBercTBeHHO, B crathe 1(1) aarckoi
koHBeHIMH 11 1899 1. yka3sIBanock, 4To «BOEH-
HO-TOCMHTAJbHBIE Cya, T.€. CyAa, KOTOPbIE MO-
CTPOEHBI MJIM IPHUCIIOCOOJICHBI TOCYJapCTBaMU
CO CTIEIHANIEHON U €JMHCTBEHHOIO I[EJIBI0 OKa-
3aHMsI TIOMOIIY PAHEHBIM, OOJTLHBIM U ITOTHOAT0-
MM, ¥ Ha3BaHHUA KOTOPBIX OBLIM COOOIIEHBI
BororomuM Jlep>kaBam, C OTKPBITHEM WU BO
BpEMs1 BOCHHBIX OTICPAIHii, HO BO BCSKOM CITydae
paHee ymoTpeOieHHs UX B JIEN0, HEe MOJBepra-
IOTCSI BOCHHBIM JICHCTBUSM W HE TIOMJICKAT 3a-
XBaTy B MPOIOJKCHUE BOMHBD) 4.

Jenerarsl Bropoii Kondepenunu mupa B ["aa-
re B 1907 r. He COWIH HEOOXOIMMBIM 3HAYUTEITb-
HO MeHsATh nonoxenus 1899 r. Tloatomy cra-
Tbs 1(1) INaarckoit kouBeHuuu X 1907 r., npak-
TUYECKU UJCHTHYHAS TTPEIIeCTBYIOIIEH HOpMe
1899 1., 6112 ipHHATA 63 06cy)aeHus®. Cra-
Tbst 1 [Naarckoit kouBentmu X 1907 1. Bocmpu-

2 Axrbl ['aarckoii MmupHoi koHdepeHunu 1899 ropa. —
C. 444. [DnextponHnslii pecypc]: https://runivers.ru/enc/
tematicheskiykatalog/vneshnepoliticheskaya-istoriya-rossii/
mirnye dogovory/591401/. Joctyn 14.09.2022.

3 Convention (III) for the Adaptation to Maritime Warfare of
the Principles of the Geneva Convention of 22 August 1864.
The Hague, 29 July 1899. Historical treaty. [DnexrpoHHbIi
pecypc]: https://ihl-databases.icrc.org/en/ihl-treaties/ hague-
conv-iii-1899?activeTab=historical. loctyn 14.09.2022.

4 Convention (III) for the Adaptation to Maritime Warfare of
the Principles of the Geneva Convention of 22 August 1864.
The Hague, 29 July 1899. Article 1. [DnekrponHuslii pecypc]:
https://ihl-databases.icrc.org/en/ihl-treaties/ hague-conv-
iii-1899/article- 1 ?active Tab=historical. Jloctyn 14.09.2022.

5 Convention (X) for the Adaptation to Maritime Warfare
of the Principles of the Geneva Convention. The Hague, 18
October 1907. Historical treaty. [DaekTpoHHBINH pecypc]:
https://ihl-databases.icrc.org/en/ihl-treaties/hague-convx-1
907?activeTab=historical. [Joctyn 14.09.2022.
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HUMaJIach KaK 3alpeT He TOJIBKO 3aXBaTa roCIu-
TaJbHBIX CY/IOB, HO U HAaMaJeHUI Ha HUX, J0 TeX
Mop, TMOKa OHH CIYXKaT UCKIIOYUTEIBHO IS
BBINOJIHEHUS CBOEH TYMaHUTAPHOM 3a1a4M, XOTS
M HE 3aIperana 3Toro mpsamo’.

Taarckas xousennms 111 1899 1. u [Naarckas
koHBeHIMS X 1907 . ycunuiau npaBoByIo 3alu-
TY BOGHHBIX TOCTIUTAJIBHBIX CY/I0B, OAHAKO OTIBIT
ITepBoii 1 BTopoil MHUpPOBBIX BOWH BBISBUII HE-
00XOMMOCTB JIeTAIHM3alMH ¥ TOCTEIIEHHOTO
pasButust HopM MI'TI, npuMeHseMBbIX K TaKuM
cynam. B xone nByx MUpPOBBIX BOIH coBeplla-
JIOCh MHOXECTBO HallaIeHUH Ha rOCIIUTaIbHBIE
cyna. HekoTtopsle U3 aTHX HanaieHui 00bsICHSI-
JIUCh CJIOKHOCTSIMHU MJICHTU()UKAIMKA WM UC-
MI0JIb30BAHUEM TAKHUX CY/0B BOJIM3H 30HBI MOp-
CKHX 0O0ECTOIKHOBEHHIl, ApyTHe ke OBLIN
MpeaHaMEepPEHHBIMHU, TTOCKOIbKY CTOPOHBI
B KOH(WIMKTE MpEeIoaraiy, 4To JaHHbIE Cya
HCIIONIB30BANINCH HEMIPABOMEPHO, JIN00, YTO OHH
HE MMEJTH TTPaBa Ha 3aIllUTy WM yTPATHIN TaKoe
IIPaBO, COBEPILHB JICHCTBHSI, HAHOCSIIUE yIIepo
Henpusitento [17; 18]. B uactHocTH, OTCYTCTBHE
JIOTOBOPEHHOCTH O MHUHUMAJIBHOM TOHHAaXe
0Ka3aJIOCh OAHOM M3 OCHOBHBIX MPHUYUH TOTO,
YTO 3aIllUTa BOCHHBIX TOCMHUTAIBHBIX CYIOB
Obl1a He CTOJb AP (YEKTUBHOMN, KaK Mpe/roara-
11 pa3paborunku ['aarckux kouBeHiui. [Toce
OKOHYaHus BTOpoil MMpPOBOI BONHBI IPHILIO
BpeMsI CIENIaTh 3alUTy TOCIUTAIBHBIX CYJOB
6omee 3¢phekTUBHOM.

IIpaBoBoe pery;upoBaHue
HA COBPEMEHHOM JTaIme

JKeneBckasi KOHBEHIIUS 00 YIydIICHUH y4a-
CTH paHEHBIX, OOJBHBIX W JIUII, ITOTEPHEBIINX
KopaOJIeKpyIIeHne, U3 COCTaBa BOOPYKEHHBIX
cut Ha Mope ot 12 aBrycra 1949 roga (KK 1)
MMPOBOAUT pa3INuUNe MCKAY BOCHHBIMU T'OCIIU-
TaJBHBIMH Cy/ITaMH CTOPOH B KOH(IIHMKTE, C OTHOM
CTOPOHBI, M TOCIIUTAIBHBIMU CYAAaMH, UCIIOJb-
3yeMBIMH HallMOHAJIBHBIMK o0miecTBamMu Kpac-
Horo Kpecra nnun Kpacnoro Ilonymecsina,
oumanebHO MPHU3HAHHBIME OJIATOTBOPUTEIH-
HBIMHM OOIIECTBAMH MJIM YAaCTHBIMH JINIIAMHU
BOIOIOIIETO TOCYIapCTBA MM HEWTPAIbHBIX TO-
CyZapcCTB, — C IPyroi.

C10BO «BOCHHBIIN 03HAUAET, YTO TOCTIUTAIIb-
HBIE Cy/Ia IOJKHBI YTIPABIATHCS BOOPY>KEHHBIMU
CHJIaMM TocyzapcTBa — yyacTHuKa KoHBeHIMM
HJIN HAXOOUTHCA 1O UX UCKITFOYHUTCIIbHBIM KOHT-

5 Convention (X) for the Adaptation to Maritime
Warfare of the Principles of the Geneva Convention.
The Hague, 18 October 1907. Article 1. [DnekTpoHHSbIH
pecypce]: https://ihl-databases.icrc.org/en/ihl-treaties/
hagueconv-x-1907/article-1?activeTab=historical. JocTym
14.09.2022.
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posieM. D10 TpeOOBaHKE BBHIMOIHSIETCSI, €CIIN Ta-
KH€ Cy/la OTHOCSITCSI K KATETOPHH JINO0 «BOSHHBIX
Kopabiieit», TH00 «BCIIOMOTATENBHBIX CYIOBY», KaK
OHH OTIPEAEIISIOTCS B MEXKIYHAPOIHOM JI0TOBOP-
HOM U OOBIYHOM IpaBe. TepMUH «BOSHHBIN»
HMMEET JIOCTaTOYHO MIMPOKOE 3HAYEHHE, YTOOBI
OTHOCHTBCSI PaBHBIM 00Pa3OM M K «BOCHHBIM
KOpaOIsiM», M K «BCTIOMOTATEIIEHBIM Cy/IaM»,
TI0Ka OHU (PaKTHUYECKHU YIIPABIISIOTCSI BOOPYXKEH-
HBIMH CHJIAMH MJIA HAXOJSITCS! TIOJL MX UCKITIOUH-
TeNbHBIM KOHTpoeM. TonkoBanue crarsu 22 KK
II, cormacHo KOTOpOMyY rocyAapcTBa BOJIBHBI HC-
I10JIB30BAaTh B KAUECTBEC BOCHHBIX I'OCITMTAJIbHbBIX
CY/IOB JINOO BCIIOMOTaTeIIbHbIE Cy/Ia, TM0O0 BOCH-
HBIE KOpaOJIu, TOATBEPIKIACTCS IMPAKTUKOM rocy-
nmapctB. Tak, rocnuransHOe cynHO Peace Ark,
TIpUHAIeKaIee BOGHHO-MopckuM crtam (BMC)
Haponno-ocBobonurenpuoit apmuu Kuras
(HOAK), HaxomuTcst o KOMaHI0BaHHEM O(u-
1iepa, KOTOPBI COCTOMT Ha CITyXKOe TPaBUTEIIb-
crBa KHP, u umeer sxuna, noqunHEHHBIN BOCH-
HoH quctmuiiHe. ClieoBarenbHO, OHO MOJITa/1a-
eT ToJ ompesieNieHe BOeHHOro kopadis. BMC
HOAK cuutator ero, oHaKo, BCHOMOTaTeIbHbIM
CYZHOM, ITOCKOJILKY OHO OBIJIO TIOCTPOEHO U 000-
PYIOBaHO CO CIEIMaIbHON U €IMHCTBEHHOM 11e-
JII0 — OBITh TOCIUTAIBHBIM cyaHOM. Kopabnu
BMC CIIA USNS Comfort u USNS Mercy
yTpaBisitoTest KomanoBaHEM MOPCKHX TIEPEBO-
30k BMC CHIA, nx rpakIaHCKUH SKUTIaX HaX0-
JIATCSI TI0/1 KOMaHJOBaHUEM T'PKIAHCKOTO Karl-
TaHa, HO NX MEANIMHCKUI IepCOHA HaXOJUTCS
1Mo KOMaH/J0BaHUWEM OQHIepa BOCHHO-
MEJMIUHCKOH ciryk0b1. To jke camoe Kacaercs
TOCTIUTANBHBIX CynoB BoeHHO-Mopckoro ¢uoTa
Poccuiickoit ®enepanuu «pthim, «CBUPb»
u «Enuceit». Takum o0pazoM, rocruraibHbIe
cyma P® u CIHIA nogmanaroT nmox onpeseneHue
BCTIOMOTaTeNIbHOTO cyaHa. O4eBHUIAHO, UTO, K Ka-
KOW OBl KaTerOpUM HU OTHOCHJIOCH CYOHO IO
CBOMM TEXHWYECKHM XapaKTEPUCTHUKAM — K BOCH-
HBIM KOPaOJISIM MITH K BCIOMOTATEIbHBIM CyAaM,
€CITH OHO YJIOBJICTBOPSICT KPUTEPHUSIM TOCITHTAIIb-
HOTO Cy/IHa, OHO IMEET ITPABO Ha 0COOYTO 3aIIHTY,
MOJIOXKEHHYIO €My COIIACHO HOpMaM IipaBa’.

3amuTa OT HanmaJgeHusl M 3aXBaTa

YT0oOBI IMETH BO3MOKHOCTB BBITIOIHSTH CBOH
(YHKINHU, BOCHHBIE TOCIHTAIBHBIC Cy/a, CO-
rmacHo MI'TI, none3ytorest 0co0o0i 3aImuToi
«BO BCSKO€ BPEMs», TO €CTh BHE 3aBUCHMOCTH
OT TOT'O, HAXOAATCA Ha HUX B ,ZlaHHI:-Iﬁ MOMCHT
KEPTBBI BOOPYKEHHOTO KOH(IUKTA MU HET
(ecTu TOBKO TH CyZia HE COBEPIIAIOT ACHCTBUH,
HaHOCAIIHUX yiiep0 HenpusaTenro ). OHK He MOTYT
OBITH IO/IBEPTHY THI HAIIA/ICHUIO MIIH 3aXBaTy, HO
JIOJDKHBI BO BCSIKOE BPEMSI TI0JIb30BATHCS YBaXke-
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HUEM U 3a].llldTOI71 IIpy YCJIOBUH, UTO UX HA3BaAHUA
1 XapaKTEePUCTUKHU OBbUTM COOOIIEHBI CTOPOHAM,
HaxXogAIMMCs B KOH(I)J'II/IKTG, 3a JC€CATh HHeﬁ 0
UX UCTIONB30BaHUS.

3anpenieHre HanaJeHUH KacaeTcs JTI000To
aKTa HACHIINS, HAIIPABICHHOTO Ha YHUYTOXCHUE
WY TOTOIUICHHWE BOCHHOTO TOCITHTAIBHOTO
cynHa 00 HaHEeceHue eMy nHoro yiiepoa. OHo
OXBATHIBACT HE TOJBKO NMPUMEHEHHUE TaKUX TH-
MMUYHBIX BOCHHO-MOPCKHX BOOPYXKCHUU Kak
KOpaOeIbHOU apTUILICPUH, TOPIEI, MOPCKHUX
MUH WM pakeT [ 19], Ho ¥ UCTIOTb30BaHUE JTFOOBIX
METOAOB U CPEACTB BCIACHUSA BOMHBI U J'IIO6])IX
Mep, KOTOpble MOTYT HEraTHBHO CKa3aThCsl Ha
(YHKIIMOHUPOBAHUH BOSHHOTO TOCIUTAIBLHOTO
cynHa. CrenoBareIbHO, 3aNpeniéHHbIe Hamaae-
HUS HE OTPAHWYMBAIOTCS TPUMEHEHHEM OO0bIU-
HBIX BHJIOB OPYXHS KHHETHYECKOTO JCHCTBUS.
OHH Taxke BKIFOYAIOT B CEOs MCIIONB30BaHUE
CPEZICTB ¥ METOZIOB, KOTOPBIC — BHE 3aBUCHMOCTH
OT WX MEXaHW3Ma W JCHCTBHUS — OKa3bIBAIOT
cepbE3HOE BO3EHCTBHE HA paboTy 0OopynoBa-
HUs, HEOOXOMUMOTO Il (PYHKIIMOHUPOBAHUS
BOCHHOT'O TOCHHUTAIEHOTO Cy/IHA, HATIPUMEP TaK
Ha3bIBaeMble KubepHananenus [20; 21].

HOCKOJ'H)Ky BOCHHBIC I'OCHIUTAJIBHBIE Cyda
CIIEIANIBHO MOCTPOCHBI UIH 00OPYIOBAHBI,
9TOOBI OKa3bIBAaTh IOMOIIH PAHEHBIM, OOJILHBIM
1 JIATIaM, TIOTE€PIIEBIIINM KOpaOiIeKpyIIeHe, OHI
9acTO MPEICTABISIIOT COOOM CIIOKHBIE COOPYIKe-
Hus. VX cTpyKTypa, COCTaBHBIC YaCTH B 000py-
JTOBaHUE B 3HAUNTEIFHON CTETICHN B3aHMO3aBH-
CHUMBI U KpaifHe Ba)KHBI — 110 OTACTHHOCTH FITH
BO B3aMMOJICHCTBHUU JPYT C JAPYTOM — ISl BBI-
MOJTHCHUsSI TYMaHUTApPHBIX 3aj1ad. [losTomy 3a-
NpelieHre HanaeHni Ha BOCHHbIE TOCITUTAIb-
HBIE CyJIa CJIE/IyeT TOJIKOBATh Kak MOXKHO ILIUPE,
Y4UuThIBasg O6T)CKT " [OCJIb DTOTO 3allpCUICHUA.
Bornee TOro, OHO OTHOCHTCSI HE TOJIBKO K Jieii-
CTBUSIM, KOTOPBIE Ha CAMOM JIEJIe TIOBPEKAAIOT
WIA YHHYTOXAIOT Cy[a WIN UX 000pyroBaHue,
HO W K JCWUCTBUAM, KOTOPBIC HE MPUHECIH pe-
3ynsTara, ObIIH MPECEUEHBI WITH OTPaKEHBI.

OpHako 3arpenieHne He PacipoCTpaHsIeTCs
Ha yriep0, KOTOpbIi OBLT HAaHECEH TOCITUTAITEHO-
MY CYAHY WY €r0 000PYI0BaHHIO CITyYaiHO HIIN
KOTOPBIH HEBO3MOXXHO OBUIO MPEAOTBPATHT.
3ampeleHye HaraJeHui CKopee OrpaHIuUBaeT-
CA NpE€AHaAaMCPECHHBIMU HAITAACHUAMUA U HaIlaac-
HUSIMH, KOTOPBbIE OCYIIECTBISIIOTCS Oe3 yuéra
00s3aHHOCTH IIPUHHUMATh BCE BO3MOKHBIC MEPbI
npenocropoxnoctu. CoracHo cratbe 30(4) KK
Il rociuTanbHBIE Cy/a «BO BpeMs U TOCIe 00s. ..
JCHCTBYIOT Ha CBOM CTpax W PHCK»’.

OOBEKT | IIeNb 3alpelIcHNs 3aXBaThIBaTh
HENPUATEIECKUE BOCHHBIC TOCITUTANBFHBIC CyIa
COCTOSIT B TOM, YTOOBI H30€KaTh ITOCIICACTBUH,
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OOBIYHO CBSI3aHHBIX C UX CTAaTyCOM B KauecTBE
HETMPUATETBCKUX BCIIOMOTaTeNIbHBIX CYI0B (MITH
BOEHHBIX Kopalieii) u, ciaenoBareIbHO, 3aKOH-
HBIX BOGHHBIX Tpo(eeB, U TrapaHTUPOBATH BbI-
MIOJTHEHNE UMH UX TYMaHNTAapHbIX 337134 B Teue-
HHE BCETO IEepHoJa BOOPYKEHHOTO KOH(IUKTA
Ha Mope?.

B xoHTekcTe MOpCKOM BOWHBI 3ampeleHue
3aXBaTa OTHOCHUTCSI KO BCEM JICHCTBHUSIM I10 yCTa-
HOBJICHUIO KOHTPOJISL HaJl CYHOM, 3a HCKIIIOue-
HHEM JIeHcTBHH rocyaapeTsa duiara. OOBIYHO 3TO
JIOCTHTAeTCsl MyTEM 3aeiCTBOBaHUS abopaaK-
HOM KOMaHJbl, KOTOPasi OCYIIECTBISIET 3aTeM
KOHTPOJIb HAJl CyAHOM M ero 3kumnaxem. [lo-
CKOJIBKY 3aXBaT HEMPHUATEIHCKUX MPABUTEIb-
CTBEHHBIX CyJIOB B Ka4eCTBE BOCHHBIX TPO(eeB
HET HeOOXOANMOCTH PacCMaTPHUBATh B IIPU30BOM
CyZe, TPaBO COOCTBEHHOCTH NIEPEXOANT K 3aXBaT-
YHKY, KaK TOJIBKO 3aXBar 3aBeprcu’ [22].

«3axBar» HE0OXOJUMO OTINYATh OT Mep,
npenycmotrpeHnslx B crarse 31(1) XKK II: ato
N3MEHEHHE Kypca (B CMBICIIE «IIPUKa3 YAAIUTh-
cs1»), KOHTPOJIb M OCMOTP, a TAKXKe 3a/IepiKaHue.
XO0Ts BCE 3TH MEPbI IPUBOJIST K OCYILECTBICHUIO
KOHTPOJIS, OHU HOCAT BPEMEHHBIH XapaKkTep U He
HaIpaBJIeHbI HA PUCBOCHHE CyaHal.

[Ipsimoe 3amperieHne HaraaeHH Ha BOCHHbIC
TOCTIUTAJIBHBIE Cya UMEET CMBICH JIMIIb B TOM
Cilydyae, €CIIM OHM MPUHAJICKAT HETIPUATEIIIO.
HeiirpanbHble BOEHHBIE TOCIUTAJIBHBIE CY/Ia —3TO
BOGHHBIE KOPAOJIM MIJIM BCTIOMOTaTENIbHbIE Cy/ia,
KOTOpBIE ITOJTB3YIOTCS CyBEpEHHBIM MMMYHUTE-
TOM: HaIla/IcHAE Ha HUX MJIK UX OCMOTP U 0OBICK
crainu Obl HApYIICHHEM TIpaB rocyaapcTsa ¢uiara’.
OOpainenue ¢ HeHTpaJIbHBIMA HEBOCHHBIMH TOC-
MUTAJIBHBIMU CyAaMH, TO €CTh CYJIaMU, KOTOPbIE
UCIIOJb3YIOT HallMOHAJIbHBIE 001ecTBa KpacHoro
Kpecra nnu Kpacuoro Ionymecsiia, odurmas-
HO TIpU3HAHHbIC OIAaroTBOPUTENBHBIC 00IIIECTBA
WY YaCTHBIE JINLA HEHTPAIbHBIX CTPaH, PEryiu-
pyercs crarpeii 25 JKK I, kotopas yctanaBmuBa-
€T, YTO OHH JIOJDKHBI TTOJIb30BaThCsl TAKHM KE
MTOKPOBUTEIBCTBOM, KaK ¥ BOGHHBIE TOCITHTAIIb-
HBIE Cy/1a, ¥ HE MOTYT OBITh TIO/IBEPTHYTHI 3aXBa-
Ty TIPU YCIIOBHH, YTO OHU MOCTABWIM CeOs 107
Ha4ajo CTOPOHBI, HAXOJSIIEHCS B KOH(IMKTE,
C IIPEIBAPUTEIBHOIO COIIACHS CBOETO MPaBUTEb-
CTBA U C Pa3pellIeHuUs 3aMHTEPECOBAHHOM CTOPO-
HbI, HaXOJsIIIelcs B KOH(IIMKTE, U eciii OyayT
BBIMIOJTHEHBI Tipeanucanus crarbu 22 KK 11
B OTHOLUEHUM yBenomsieHuil. IIpu sTom, B Hac-
TOsIIIIEE BPEMsI HET CBEJICHUI O TOM, UTO KaKoe-
JO0 HAIIMOHAILHOE OOIIIECTBO MMEET FOCIIUTAIb-
HOE CY/IHO.

BoenHble rocimTanbHbIE Cy/ia TOTKHBI OBITH
MIOCTPOCHBI M 000PYAOBAHBI «CO CIICIHATBHON
W eAMHCTBEHHOH II€JIbI0 OKa3bIBaTh MOMOIIb
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paHEeHBIM, OOJILHBIM U MTOTEPIICBIIMM KOpabJie-
KPYIIICHUE, TIPEIOCTABIATh UM JICUCHHUE U TIepe-
BO3UTh MX». 13 3T0i (HOpMYIMPOBKHU U U3 KOH-
tekcra crareit 30 u 34 KK II cnexyet, 4ro Bo-
€HHBIE TOCTITAJIBHBIE CYy/Ia TOJDKHBI OTpaHIIH-
BATHCS BBINMOJHEHHEM HCKJIIOYHTEIbHO
TYMaHHTAPHBIX 3a/1a4.

O0s3aTeBCTBO 3aIIUIIATE COOTBETCTBYIO-
IV TIEPCOHAJ TOCITUTAIBHBIX CYIOB M UX dKH-
Maku BIEYET 32 coOOM KaKk MUHHUMYM OOsI3aH-
HOCTb MPEIIPUHIMATH [IATH IS 00CCIICUCHUS
TOT'0, YTOOBI ATH JIMI[A MOIJIM BEIIOJIHATE CBOKO
paboTy, U BO3IEPKUBATHCS OT BMEIIATEIbCTBA
B He€ HEHAJUIC)KAIIMM 00pa3oM, Hampumep,
apeCTOBBIBAsI HX MPOCTO 32 BHIMOJHCHNUE UMH UX
oGs3anHOCTel . Boee mupoko B kontekcre JI1
1 510 BeuéT 3a cO00I 00S3aTENHCTBO COOIIIOIATE
cT. 16 («OO0mas 3amuTa JINIl, BBITOJHSIONINX
MEMITMHCKHE QYHKINIY )8, DT0 00513aTeIbCTBO
MPUMCHSETCS B OTHOIICHUH MEIUIIMHCKOTO
IepcoHaa, Kak COOCTBCHHOTO, TaK M HEIPHsI-
TEITLCKOTO, HAITPUMEP, KOT/Ia JIUI[A U3 €TO COCTaBa
OKa3bIBAIOTCSI BO BIIACTH TIPOTUBHOW CTOPOHEI.

Kak u B cimyuae ¢ 0053aTeIbCTBOM yBaKaTh,
00513aTeJIbCTBO 3aIUINATh KACACTCS U TOCyaap-
CTBa, M €r0 OPraHOB, KAXKIBIH U3 KOTOPBIX MO-
JKET HECTH OTBETCTBEHHOCTD COMIACHO IIPUME-
HUMOMY MEXTyHapOTHOMY TpaBy, Oy TO OT-
BETCTBEHHOCTB TOCYIapCTBA WM HHANBHYalb-
Has yTOJOBHAs WMIW AUCIHUIJIHAHApHAas
OTBETCTBEHHOCTE. O01I1as 11e)Th 0053aTENbCTBA
3alUIIATh 3aKJII0YaeTCs B TOM, 4TOOBI 00ecIie-
YUTHh MEIUIITHCKOMY IIEPCOHATY BO3MOKHOCTh
no0paThCs 10 T€X, KTO HY>KIACTCSI B €r0 IOMO-
I[{, TO €CTh B 3TOM CJydYae — JO PaHCHBIX
U OOJBHBIX .

Cnennduxa nepeBo3KH MeTUIHHCKHX
rPY30B, IPAKIAHCKUX JHUI U OKA3aHUS
MOMOIIH UM

BoenHoe rocninTanbHOE CyIHO UMEET IIPaBO
Ha CTaTyCc OOBEKTa, MOJIb3YIOMIETOCS 3aIINTOMH,
JI0 T€X TI0p, ITOKA OHO BBITIOJHSET /IBE OTACIBHbIC
1 COBOKYITHbIE TyMaHHUTapHbIE (PyHKIINH: BO-TIEP-
BBIX, TIPEJOCTABIISIET JIEUEHHUE KEPTBAM BOOPY-

" Convention (II) for the Amelioration of the Condition
of Wounded, Sick and Shipwrecked Members of Armed
Forces at Sea. Geneva, 12 August 1949. Commentary
2017. Article 36 — Protection of the personnel of hospital
ships. [Onexrponuslit pecypc]: https://ihl-databases.
icrc. org/en/ihl-treaties/gcii-1949/article-36/commentary/
2017?activeTab=undefined. foctyn 14.09.2022.

8 Protocol Additional to the Geneva Conventions of 12 August
1949, and relating to the Protection of Victims of International
Armed Conflicts (Protocol I), 8 June 1977. Text and
commentaries. [ nexTponHsblii pecypc]: https://ihl-databases.
icrc.org/en/ihl-treaties/ api-1977?activeTab=1949GCs-APs-
and-commentaries. Jloctyn 14.09.2022.



KEHHOTO KOH(JIMKTA U, BO-BTOPBIX, IEPEBO3UT
nX. B mo6oM cirydae KaskIblif paHeHbIH, 00TEHOMH
WM MOTEPIICBIIHNKA KOpaOIeKPyIICHUE, IPHHS-
TBIA HAa OOPT BOCHHOTO TOCHHUTAJIBHOTO CYy/IHA,
HEU30eKHO Oy/IeT mepeBe3éH U B TOM WM HHON
CTCTICHU ITOJIYYUT HCOGXOJII/IMyIO MCIUIIMHCKYTO
niomo1ik. Cire10BaTeIbHO, MUMEHHO CITOCOOHOCTE
BBIMOJTHATH 3TH JIBE 331491 OTJINYACT TOCITUTAIb-
HBIE Cy/1a OT MPUOPEKHBIX CTIACaTEIbHBIX CYT0B
W IPYyTUX CAHUTAPHO-TPAHCIIOPTHBIX CPEJCTB,
KOTOPBIC O6I)I‘IHO OrpaHU4YuBaOTCA TEM, 4YTO
obecreunBarOT 0€30TIATraTeNbHYIO MTEPEBO3KY
B MEIUIIMHCKOE YUPEKICHUE H OCHOBHBIC MEPHI
10 MTOJACPKAHUIO KU3HU MTAI[HCHTOB.

[lepBocTeneHHBIE 3aJ]a9H TOCIHTATBHBIX
CYIIOB — MOI0OMPATh, JICUUTh U MEPEBO3UTH TECX,
KTO HYXXZIAeTCsI B TIOMOIIX B MOpe. DBaKyarus
PAHCHBIX U OOJBHBIX U3 COCTaBa CYXOITyTHBIX
CHJI —3T0, 6€3yCIOBHO, 3aKOHHBIN F HAXOIATIHH-
CsI TIOJT 3alIUTON BHJ] ICATCIFHOCTH, OTHAKO HE
MOAPa3yMEBaCTCs, YTO TOCIIUTAIBHBIC CYIa MO-
TYT IOCTaBIATH TOBAPHl MEAUITMHCKOTO Ha3HA-
YCHHS B HEOTPAHHMYCHHOM 00BEME JIMOO 3aHU-
MaTbCsl UCKJIFOUUTEIBHO TaKOM JOCTABKOW WIIN
JKe, 9TO KX MOJKHO HCIIOTB30BaTh KaK TPAHCIIOPT
JUTS IEPEBO3KU METUIIMHCKOTO MIePCOHAIa U IPy-
30B. CremoBaTesbHO, MEPEBO3KA M3IHIIKOB
MPEMETOB U MaTePHAJIOB MCTUIIMHCKOTO Ha3Ha-
YeHHA JOJDKHA HOCUTH BTOPOCTEIICHHBIH Xapak-
TEp 10 OTHOIICHUIO K IJIABHOM IIeITH TTAaBAHUS —
Mo00paTh MOCTPAAABIINX B MECTE HA3HAYCHHUS.
OTOT BRIBOA MTOATBEprKAaeTCs cTarbeit 35(5) KK
II. Xots mepeBo3ka MEIUIIMHCKOTO MEpCoHasa
1 000pyIOBaHUS CBEPX HEOOXOIUMOTO KOJINYe-
CTBa HE MOXKET CUHUTATHCS OOCTOSITEIHECTBOM,
JIMIIAFOIIAM TOCIIUTAIBHBIC Cy/la MpaBa Ha 3a-
IIUTY, 9TO HE 3HAYUT, YTO UX MOKHO HCIIOTH30-
BaTh MCKIIFOUUTEIILHO JIJIsl ICPEBO3KU HEcopas-
MEpPHOTO KOJTHYEeCTBAa MEIUIIIHCKOTO TIepCoHaa
U 000pynoBaHuUs .

XOTs mepeBo3Ka paHEHBIX, OONBHBIX H TO-
TEPIEBIINX KOpPaOIeKPYyIICHHE TPakIaHCKHUX
JIUI[ BBIXOJUT 3a PaMKH 0a30BBIX (PYHKIIUH
TIOJTB3YFOIIIXCST 0COOOM 3aIUTON TOCTIUTAITBHBIX
CYIIOB, TaKasi [IepeBO3Ka BCE paBHO JIOJDKHA CUH-
TAaTbCA BBIIIOJITHECHUEM HCTHUHHO FyMaHI/ITapHOﬁ
3a/la4dl U 110 STOW MPUYMHE HE JHMIIACT TOCIIH-
TaJbHOE CYTHO €T0 CTaTyca MOKPOBUTEIBCTBYE-
MOTO 00BEKTa IT0 MEXKTyHAPOJHOMY TyMaHHUTap-
HOMY IIPaBYy.

Cratbs 35 (4) XK II onpaBasiBaeT BBIBOJ
0 TOM, YTO TOCIIUTANEHBIM Cy/IaM Pa3perracTcst
OKa3bIBaTh MIOMOIIb PAHEHBIM, OOJBHBIM U TIO-
TEPIEBIIUM KOPAOIEKPYIICHHE TPaKIaHCKUM
aunaM. J1o 0e3yCIOBHO CIPABEUIMBO B TOM
ciIydae, eCii OHM PaHEHBI, OOIBHBI WK TOTep-
T1eNr KopaOIIeKpyIIeHHNE B PE3yIBETaTe MOPCKOTO
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60s1. Eciiu roBopuTh 0 TpeOOBaHUSIX, BHITEKAIO-
mmx u3 JKK I, moboe paneHoe, 00IbHOE HITH
MOTEpIIeBIIee KOPAOICKPYyIICHHE IPakIaHCKOE
JUI0, 00HAPYKEHHOE B MOPE, MOXKET OBITH MPH-
HATO Ha OOPT BOGHHOTO TOCTIMTAIBHOTO CYy/IHA,
€CJIM TIOCIIeTHEE HaXOUTCS B palioHe COOBITHIA.
He mmeer 3HaYeHHs, IPOHU30IIIO KOpaOIeKkpy-
IIICHUE B Pe3yIbTaTe BOCHHBIX JICHCTBUM, CTOJK-
HOBCHHUS, TOCAIKU HA MEJb, aBAPHH TN HeOa-
TONPHATHBIX YCIIOBUIT Ha Mope'. B coBpeMeHHBIX
YCIIOBUSIX ¥ BOGHHOCITYXKAIIUE, U TPaXKJaHCKUE
JIMIAa MOTYT OBITH PaHEHbI B OJTHOM M TOM K€
MECTe BO BpeMs OJJHUX M TeX ke 0OEeBBIX Jieii-
CTBUIL. B oI00HBIX ClTydasix OHM JI0JDKHBI UMETh
BO3MO)KHOCTB HOJTYYUTh OMOIIb OT OTHUX U T€X
e MEAUIIUHCKUX paOOTHHUKOB. [TockombKy mpu-
YMHBI 00JIC3HU, PAHSHUS UITH KOPaOIEeKPYIIICHUS
3HAYCHHUS HE UMEIOT, KXKI0€ TPaKTAHCKOE JIUTIO,
00HapyKeHHOE B MOPE, MOYKET BOCIIOIH30BaTHCS
yCIlyraM¥ TOCTIUTaJIhHOTO Cy[THA WM Jla3apera
BHE 3aBUCHMOCTH OT TOTO, SIBJSICTCS 3TO JIHIIO
OosibHBIM JTHOO paHeHbIM WM HeT. bornee Toro,
OOJIbHBIE MM paHEHBIE TPaXKJaHCKUE JIUIA MO-
I'yT OBITh IPHUHATHI HAa OOPT TOCIUTAILHOTO
cyaHa B mopty®.

Takum 00pa3om, eciti TOBOPUTH O TpeOoBa-
HusX, BeITekaromux u3 JKK 11, BoeHHBIM TOCIIH-
TaTbHBIM CyJaM pa3pelraeTcsi OKa3hIBaTh IO-
Mo1ITs OeKeHITaM U MUTPaHTaM, 00HApYKEHHBIM
B OC/ICTBEHHOM MOJIOKEHIH HA MOPE, JaKe eCITN
9TH JIMIAa PEIIMIIN MyCTUTHCSA B IUTABaHUE I10
MpUYUHAM, HE CBSI3aHHBIM C BOOPYXCHHBIM
KOH(IHUKTOM. B CBSI3M ¢ 3TUM BakKHO MOTYCPK-
HYTb, OJTHAKO, YTO HOPMBI HHBIX OTPaCIICii MexX-
JyHapoaHoTro mpaBa, nomumo MITI, moryT
00s13bIBaTh IPY ONPE/ICITIEHHBIX 00CTOSITENIBCTBAX
MIPUHSITH TAaKUX JIUILI, TEPISIIUX OSICTBUE B MO-
pe, Ha 6OPT BOGHHOTO TOCMHUTATIBLHOTO CYIHA!.
K aum otHOCsTCs monoskenust Kousermmu OOH
mo mMopckomy mpary 1982 r.; Kousenmmu CO-
JIAC 1974 r.; KouBeniuu o cnacanuu 1989 r.;
Kongenmm CAP 1979 1; a Takxke psima ITOKy-
mentoB MO u YBKB.

Kpome Toro, B crathe 22(1) JomomHUTETH-
HOTO TPOTOKOJA K JKeHEBCKMM KOHBEHIIUSIM OT
12 aBrycra 1949 roaa, kacaronierocsi 3aluThbl
JKEPTB MEKIYHApPOIHBIX BOOPYKEHHBIX KOH-
¢dmukros (JI11), mpemycmorpeHo, uto (BOSHHBIE)
TOCIUTAIIBHBIE Cy/la MOTYT MEPEBO3UTH «IPaAXK-
JITAHCKUX PaHEHbIX, OOJBHBIX M JIHII, TOTEPIIEB-
HIMX KOpaOeKpyIIeHHEe, KOTOPbIE HE OTHOCSITCS

® Convention (II) for the Amelioration of the Condition
of Wounded, Sick and Shipwrecked Members of Armed
Forces at Sea. Geneva, 12 August 1949. Commentary 2017.
Article 35 — Conditions not depriving hospital ships of
protection. [DmexTponHslil pecype]: https://ihl-databases.
icrc.org/en/ihl-treaties/gcii-1949/article-35/commentary/
2017?activeTab=undefined. loctym 14.09.2022.
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HU K OJIHOHM U3 KaTeropuil, yKa3aHHbIX B CTa-
The 13 BTOpoit KoHBeHITHI»®,

CylecTByeT, 0JJHAKO, KaTeropusi rpaxiaH-
CKHX JIUII, KOTOpas He UMEET MpaBa Ha MOMOIIb
BOCHHBIX FOCTIUTANILHBIX CY/IOB, — 3TO I'paKAaH-
CKHE JIMIa B TIOPTY WJIM Ha CyIle, KOTOpbIe HE
paHeHBl U He OonbHBI. DOPMYyIHUPOBKA CTa-
Tbu 35(4) )KK I He ocTaBsieT COMHEHHIA Ha ATOT
cuér. [ paskaHckue inna, npuHIMaeMble Ha 60pT
BOGHHOT'O TOCIHMTAIBLHOTO Cy/IHA, JOJDKHBI HY-
JKIATBCSl B TIOMOIIM B CBSI3H C MX (PU3UUECKUM
COCTOSTHHEM. XOT$1 KEHIIUHBI, IETH U IOKUIIbIC
JIO/IM, B NPHUHLMIIE, CYUTAIOTCS YSI3BUMBIMU
KaTeropHsIMH JIUI] ¥ B KAYE€CTBE TAKOBBIX HMEIOT
MpaBo Ha 0co0Oe yBa)KEHHE M 3aIUTY, OHU HE
MOTYT CUHUTATbCA PAHEHBIMU WM OOJIBHBIMH,
€CJIN HE HYKJIAIOTCS «B JaHHOE BPEMsI B M-
IIUHCKO TIOMOIIH WM YXOZE» TI0 CMBICITY CTa-
thu §(a) AII I. To ke camoe OTHOCHUTCS K Tpa-
JKTAHCKHM JIMIIaM, HAaXOASAIIAMCSI B OTHassHHOM
TIOJIOKECHUH (HAIpHMep, K OeXKeHIIaM Ha CyIIIe).
EnuncTBEeHHOE TOCTYITHOE UM CPENCTBO Criace-
HUSI — KapTeJIbHOE CY/THO WIIH JIeTaTeIbHBIN am-
Tapar, To €CTh KOHKPETHOE CYTHO MJIH JIeTaTelb-
HBII anmapar, KOTopble CTOPOHBI B KOH(IITUKTE
B 3aKJIIOYEHHOM MMM CODVIALICHUN HaJeNUIN
MPaBOM [IEPEBO3UTH IPAXKIAHCKHX JIHIL U OSIKEH-
11eB 0€3 MPETSITCTBHUIA CO CTOPOHBI HETPHUSITEIIST .

3AKIOYEHKE

B Hacrosimee Bpemst M HEOOIBIIOE YHC-
JI0 TOCYJapCTB IMOJIb3YETCS BOCHHBIMHU TOCITH-
TanbHbIMU cyiaMu B 3HaueHun JKK II. Bozmox-
HO, 3TO OOBSCHSAETCSA TEM, YTO MOCTpOIKa
1 OCHAIIEHNE BOCHHBIX TOCHHUTAIBHBIX CYJI0B —
IpeAnpusiTie BechMa joporocrosiee. K tomy
JKe Takue cy/a (4, €CIM OHU €CTb, BEPTOJIETHI Ha
HUX) TPYJIHO 3alIUTUTh OT COBPEMEHHBIX BHICO-
KOTEXHOJIOTHYHBIX BHIOB OpyxHus [23], B TOM
qycie OeCHUIOTHBIX MOPCKUX cHcTeM [24]
W JIeTaTelnbHBIX anmaparoB [25]. Hekotopsie
rocynapctsa, B yactHoct Coeanaénnoe Kopo-
JIEBCTBO, BBIBEIIN CBOM NPEXHNE BOCHHBIE I'OC-
MUTAJIBHBIE Cy/1a U3 COCTaBa PETyISIpHOTO (hrioTa,
MIOCKOJIBKY OBUTM HE TOTOBBI U JTAJIBINE TTOJBEP-
raTh UX ONMACHOCTH CIIyYaiHOTO WJIM HaMepeH-
HOro HamajeHusi. BMecto 3Toro oHM Havyanu
OCHAII[aTh HEKOTOPBIE U3 CBOMX BOEHHBIX KOpao-
Jel oTcexkaMH, MpeaHa3HaueHHBIMH TSl OKa3a-
HHUA MeZlI/ILIMHCKOﬁ TIOMOIIH, TEM CaMbIM ITPEBpa-
mas uX B «cyzia sl mpuéma MmocTpaiaBIInxy
[26], xoTOpBIEC HE YHOBIETBOPSAIOT KPUTEPUAM
MpeoCTaBICHNUs 0CO00 3aIIMTHI IO CTaTbe 22
JKK II. DTa HOBas MPaKTHKa JIUIIAET KEPTB BO-
opyk€HHOTO KOH(IMKTa yIOOHOH TUTOIMAIKH,
TJIE UM OIIEPaTUBHO 1 3 PEKTHBHO OKa3bIBANIACH
ObI MeUIMHCKas moMoIIb B Mope. Kpome Toro,

VI | } NO

0€3 roCIHUTaIBLHBIX CYJI0B roCcyapcTBa OyayT He
B COCTOSIHUM OKa3bIBaTh METUIIMHCKYFO TOMOIIIb
JKEePTBaM MEX/yHapPOIHBIX BOOPYKEHHBIX KOH-
GMKTOB MeXIy Ipyrumu rocynapcrsamu. Co-
racHo cT. 22(2)(a) AT I BoeHHbIe TOCTIMTATIBHEIE
CyAa MOTYT OBITH HPENOCTABICHBI CTOPOHE
B KOH(JIMKTE «HEHTPaIbHBIM TOCYIapCTBOM HIIH
JPYTHM TOCYAapCTBOM, HE SIBIISIOMINMCS CTOPO-
HOW, HAXOMSATICHCS B KOH(IIIKTEY.

JlaHHBIE TEHICHIINH TIPECTaBIISIOTCS T0CTa-
TOYHO TPEBOKHBIMH, TIOCKOJIbKY OHH HapyIIatoT
n 0e3 TOoro Xpynkuid 6ajgaHc Mexy nmoTpedHo-
CTSIMU IIPAKTUKH U OTPAaHUYEHHBIMH BO3MOYKHO-
CTSIMU UX NpaBoBOM pernameHTanuu. C yuérom
OYEBUIHOW JI0CTATOYHOCTH CYIIECTBYONINX
HOPM MEXJyHapOAHOTO I'yMaHUTapHOTO IpaBa
OTCYTCTBYET HOTPEOHOCTh B NPUHITUN HOBBIX
B Ommkaitmeit 0003pumMoii nepcrektuse. [lpu
9TOM COXpaHseTCsA MOTPEOHOCTh a/IeKBaTHOTO
HCTIONIb30BAHUSI CYIIECTBYIOINX HHCTPYMEHTOB
MI'TI B uHTEpEcax obecrieyeHus: 6e30MacHOCTH
MEIUIMHCKUX OOBEKTOB, B TOM YHCIIE TOCITH-
TAJIBHBIX CY/IOB, M UX II€PCOHANA, IPU3BAHHBIX
OKa3bIBaTh OECHPHUCTPACTHYIO ITOMOIIL BCEM
JKEpPTBaM BOOPY)KEHHBIX KOH(IIMKTOB BHE 3aBU-
CHMOCTH OT TOTO, IJIe OHU BO3HUKAIOT — Ha CyIIIe
WM Ha MOpe.
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SRCNPECCHHGOPMALAA

W3MEHEHWA B MPABUNA OPOXHOIO ABUXEHWA
O CPEACTBAX UHOMBUAOYAIIbHOU MOBUINBHOCTHU

paButenscTBO Poccuiickoit denepanyu

YTBEPIMIIO TIpe/yIoXKeHHble MUHTpaHCOM

Poccun m3menenws B [IpaBriia nopoxHOTO
nsrkennst (ITJ1/1), kacaroruecs, B TOM YHCIIe, €3/1b1
Ha 3JIEKTPOCaMOKaTaX M THPOCKYTEpax, a TaKkKe
HOBBIX JIOPO’KHBIX 3HAKOB M MapKoBOK. CooTBeT-
CTBYIOILIEE TOCTaHOBJICHHUE roammcan [ Ipencenarens
IIpaBurenscTBa Muxann MulryCTuH.

Tenepb aneKTpOCaMOKaThl, AMEKTPOCKEUTOOP-
JIbl, TAPOCKYTEPBI, CUTBEH, MOHOKOJIECA U IpyTHE
AQHAJIOTHYHBIC YCTPOHCTBA MOIYYHIH OCOOBII
CTaTyC — CPECTBA NHANBHIYaIbHON MOOWIBHOCTH.
[Nepememniarbcst Ha HUX MOKHO CO CKOPOCTBIO HE
6omnee 25 xm/4. [pu 3TOM Macca Takoro JIEKTPO-
TpPaHCIIOPTa, HAa KOTOPOM pa3peraeTcsi nepeBu-
raTbCsl 10 TPOTyapaMm, BEJIO- U TEIIEXOAHBIM JI0-
POXKKaM, He JIOJDKHA PEBBINIATh 35 KHUIOTPAMMOB.

JIBHKeHHE HJIEKTPOCaMOKAaTOB M APYTHX
CPEICTB MHANBHIYaJIbHONH MOOMIBHOCTH Oyrer
PETyIHpOBaThCS CIEHUATBHBIMH JOPOXKHBIMU
3HaKaMH. Peub nziér o pasperienmn, orpaHiaeHIN
WM 3a1peTe MepeMelIeHnsI Ha TAKOM TPAHCIIOPTE
B TEX WIM MHBIX 30HaX. Pemenue o0 ycraHOBKe
3HAKOB Oy/IyT IIPUHAMATh MECTHbIE BJIACTH B 3aBH-
CHMOCTH OT MECTa ¥ HAINYMS JTOPOKHON HH(Dpa-
CTPYKTYPBL

[Ipr COBMECTHOM TIEPEABIKEHNH TEIIEXO/IbI
THOJTy4aloT TIPUOpHTET. Boaurenu cpencts muau-
BHTyaJIbHOW MOOYIIEHOCTH JIOJDKHBI OyIyT paccuu-
TBIBAaTh CBOIO CKOPOCTb, HCXOMS U3 3TOTO MPHOPHU-
tera. s mepecedeHust JOPOTH 110 MEIEXOAHOMY
THIePEXO/Ly MOJIb30BATENSIM THPOCKYTEPOB, CUTBEEB
U aHAJIOTHYHBIX YCTPOHCTB HEOOX0AMMO Oyaer
CTICTIINBATHCS.

Ha anextpocamokarax 1000 Macchl pa3peria-
€TCsI €3[UTh I10 TIPAaBOMY Kpalo MpOeKeH dacTn
nopor. Ho nenarb 510 MOskHO Jrozsim ctapiue 14 et
U TaM, TJe OTCYTCTBYET Jpyrasi HHPPacTpyKTypa
(BEIOOPOIKKH, BENOTIOIOCHL, TPOTYaphl, 0OOUIHBI)
Y MaKCUMaJIbHasi CKOPOCTb JABFDKCHUS OT paHMYEHa
60 KM/4, a TaKkKe pa3perieHo IBIKCHHE BEIOCH-
nexuctoB. CaMoKar WM Jpyroe ycTpOHCTBO,
JIBUTAIOIIEECS O IPABOMY Kparo JOPOTH, TOIKHO
MMETh TOPMO3HYIO CHCTeMY 1 (papbl 6eIIoro 1 Kpac-
HOTO IIBETA.
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ISMEHECHWH B [BUJTA Kl BVKEHUNA

Hoselit craryc He pactipocTpanseTcst Ha 00bI4-
HbIC CaMOKaThl U POJIMKOBBIE KOHBKH. JItomu, mc-
TOJB3YIONIHE HX, O-NPEKHEMY TPUPABHUBAIOTCS
K TEIIEX0IaM.

HoBbIM 1OCTaHOBIICHHEM IPABUTENIHCTBA BBE-
JIEH TOJTHBIHN 3alIpeT IBUKEHHUSI, OCTAHOBKH M CTO-
SHKU Ha HaIlpaBILTIONIMX OCTPOBKAX U OCTPOBKAX
6e3omacHocTH. Takast Mepa JIOJDKHA YITyqIIUTb BU-
JIMMOCTb Ha JIOpOrax M IMOBBICHTH O€30MacHOCTb
JIBVDKCHUYIS.

Taxoke MOCTaHOBJICHHEM YTBEP:K/ICHBI 1Ba HO-
BBIX JIOPOKHBIX 3HaKa. OIMH M3 HUX 0003HAYaeT
3apsZIKY JUTs1 SNIEKTPOMOOHIIEH, a BTOpoi HH(OpMU-
pyer o 3anpere IBrKeHUs aBTo0ycos. Ero nmosie-
HHE — PE3YIIBTAT IPAKTUKN OTPAHIICHHS IBHKCHHS
aBTOOYCOB B TOpoIax-oprann3aropax Yemnuonara
mupa 1o gytoomy 2018 roma. Ilpu 3ToM HaHHBIH
3HaK He 3alperiaeT ABKEHHE aBTOOYCOB, CIIEIYIO-
IIUX TI0 MapuIpyTam OOIIECTBEHHOTO TPAHCIIOPTa,
U IIKOJIHBIX aBTOOYCOB.

[TomMuMoO 3TOTO, y 3HAKOB IUIATHON MApKOBKH
¥ TIAPKOBKH TSl THBAJIH/IOB TTOSIBUTCS] HOBBIH OOJTHK.
B nepBom ciydae k TpaauimoHHO# Oykse P mo6a-
BHUTCSl M300paykeHHe MOHET. Bo Bropom — psimom
C 3TOM OYKBOH ITOSIBUTCS CTHIT30BAaHHOE H300paxe-
HHE MHBAIM/Ia-KOIsicouHrKa. Mcronp30Banne 3Ha-
KOB B TaKOM BHjI€ OBIIIO aipOOUPOBAHO B XOJIE IKC-
HEepUMEHTa, KOTopblil nmpoBoamics ¢ 2017 roaa
B Mockse, Cankr-IlerepOypre, Caparose, Braau-
mupe, Kpacnonape u Boponexe.

Emg omHo HOBOBBe/ieHHE — BU3YaIbHOE paszie-
JICHHE 30H IUTATHOH 1 OCCINIAaTHOM MapKoBKH. Tereps
30HBI TUIATHOM TAPKOBKU OyyT 0003HAYaThCS CH-
HHUMH JIMHUAMH, a OecruiatHol — Oenbivu. Takast
pa3MeTKa OMOXKET aBTOIIOONTEISIM OBICTpEe OpH-
SHTUPOBATHCS TIPU BHIOOPE MAPKOBOYHOTO MECTA.

[puHsTHE HOBBIX MPABHII TOBBICUT Oe30mac-
HOCTB YYaCTHHKOB JIOPOXKHOTO JIBH)KCHHS, TIEIIEX0-
JIOB, TIO3BOJIUT COXPAHHUThH XHM3HU U 310POBbHE
TPaKIIaH.

ITo maTepuanam npecc-eHTpa
MunucreperBa Tpancnopra Poccuiickoi
®epepanuu: https:/mintrans.gov.ru/press-
center/news/10402 o
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WUccnepgoBaHue MHAMBUAYaANbHbIX
MOTMBATOPOB BbINYCKHUKOB TPAHCMOPTHbIX
y4yeOHbIX 3aBeeHUN

Mapuna EPXOBA Toamuna LWYMKOBA

AHHOTALIUA

B cmambe obocHosaHa akmyasbHOCMb U3yYeHusi UHOUgU-
OyanbHbIx Momugamopos 6ydywux nusomog epax0aHckoll
aguayuu u bydywux xene3HoA0POKHUKOS 8 yYCII08USIX NOMY4EHUS
UMU npogheccuoHasbHoeo 0bpasosaHus. [pusedeHs| pesynbma-
mbl1 uccnedosaHus, Uenbio Komopozo bbino onpedeneHue 8bi-
paxeHHOCMU U coyemaHusi cpedHezpynnosbix MOmMuUgamopos
08yx kameaoputl pecnoHOeHMOo8, a Makxxe 8/1UsHUE NOMYYEeHHbIX
MOMUBaYUOHHbIX npocpuneli Ha ocobeHHoCmu gocnpusmusi
6ydywell npogheccuu 0by4arouwumMucs mpaHCNOPMHbIX y4ebHbIX
3agedeHul.

B kayecmee amnupudeckozo memoda uccrnedosaHusi bbina
8bIbpaHa OuaeHocmuka no mecmy «MomugayuoHHbIL Npoghustb»,
paspabomarHomy LLl. Puyu u I1. Mapmurom. JaHHb 1l momusayu-
OHHBb Ui mecm si8nemcs HaOEXHbIM U 8aNUOHBIM UHCMPYMEHMOM
usmepeHust uHOuBuOyasbHbIX nobyxdeHull Yerogeka K dessmerb-
HOCMU, OCHOBaHHbIM Ha uyyeHuu 1355 npueoOHbix 0nst aHanu3a
MOmuBayUOHHbIX npohuneli MexdyHapoOHOU epynnbl PeCNOHAeH-
mos. Aemopamu mecma 6biu ebideneHbl 12 MOMUBAYUOHHbIX
¢hakmopos — nompebHocmell Yenoseka, CMUMYUPYOUWUX 620

Mapuna Buxmoposua Epxosa’,
Jwomuna Iennaovesna Llymxosa®

12 Vb AHOBCKUTL UHCIUNTYM 2PAJICOAHCKOU AGUAYUU
um. Iasnoeo mapwana asuayuu b. I1. Byzaesa,
Vavanosck, Poccus.

04t m.v.erhova@mail.ru.

Kk pabome, 8bipaxeHHOCMb KOMOPbIX OMpaxaemcs 8 MOmusayu-
OHHOM npochure Yenoseka unu epynnbI.

B npedcmasnexHom uccnedosaHuu yyacmeosano 144 kyp-
caHma 5 Kypca YnbsHo8CKo20 UHcmumyma epaxdaHckol aguayuu
um. [magHozo mapwana asuayuu b. 1. byzaesa, obyyaroujuxcs
no cneyuanusayuu «Opearusayusi némrol pabomei», u 50 cmy-
0eHmos 3 Kypca YbsHO8CK020 Xene3H0A0POXHO20 MeXHUKyMa,
oby4arwuxcs no HanpasneHuto « TexHuyeckas aKcnmyamayus
Nod8UXHO20 COCMasa xesneHbIx A0poe» — «NOMOWHUK MaWUHU-
cma mensogo3ay.

B pamkax QuacHOCMU4eCcK020 3KcnepumeHma bbiu no-
CMpoeHbI cpedHe2pynnosbie MoOMuUBayUOHHbIE NPOgUIU aHHbIX
Kkamezopuli pecnoHAeHmo8, NPo8ed&H UX aHanu3 ¢ MOYKU 3pEHUs
mpebogaHuli 6ydyweli npocheccuu onpowenHsIx. Ocoboe 8HUMa-
Hue yOeneHo cpasHUMesbHOMY aHanu3y MOmueayUoHHbIX Npo-
¢huneli 6ydywux nunomos A u 6yOywux XenesHo00POXHUKOS.

[aHbi pekomeHdayuu no cosepuwieHcmeogaHul y4ebHo-
80cnUMamerbHO20 Npoyecca mpaHcnopmHoeo y4ebHoeo 3ase-
OeHUSI C y4EMOM NOJTy4EHHbIX Pe3yslbmamog UccnedosaHus.

Knroyesbie cnosa: mpaHcnopm, epaxdaHckas aguauusi, xenesHble dopoau, 00yyeHue, mpaHcnopmHbIl 8y3, nompebHOCMU Yesto-
8eKa, Momu8amophbl, MOMUBaUUOHHbIU npoghurb, UHOUBUOYarbHbIe U CpedHe2pynnogbie MOMUBamopb! 06y4arUXCs.

Lna uumuposanus: Epxosa M. B., LLlymkosa /1. I". MiccnedosaHue uHdusudyarbHbIX MOMUBAMOpPO8 8bINYCKHUKO8 MpaHCNOPMHbIX
y4ebHbIx 3asedeHull // Mup mpaHcnopma. 2022. T. 20. Ne 5 (102). C. 86-93. DOI: https://doi.org/10.30932/1992-3252-2022-20-5-10.

MonHb1i mekcm cmambu Ha aH2nulicKoM si3bike ny6ukyemcsi 60 8mopoll Yyacmu 0aHHO20 ebInycKa.
The full text of the article in English is published in the second part of the issue.



BBEOEHUE

B Hacrosimee Bpemst B TPAaKTHKE YIIPABICHHS
TIEpCOHAJIOM Bc€ OOITbIIIee BHUMAHHE yACIACTCS
N3YYCHUIO WHIUBHIYaIbHBIX MOTHBATOPOB CO-
TpyAHUKOB. VIHANBHUAYyaTIbHBIE MOTHBATOPHI
paboTHHKA — ATO CTUMYIHI, MOOYXKIaroIINe
KOHKPETHOTO pabOoTHHKA K Ooiee 3 hekTHBHOMH
nestenbHOCTH [1]. Panee cunTanock, 4To WHU-
IUUPOBaTh MPO(ECCHOHANIBHYIO aKTHBHOCTB
COTPYIHHKA MOJKET, TIPEK/IE BCETO, MaTepHallb-
HOE BO3HATrpaXKJICHHE B JICHESKHOM MITH HEJICHE K-
HOH (hopme. B HacTosmiee BpeMsi B KadecTBE
3 PEeKTUBHBIX MOTHBATOPOB HCIOJIB3YIOTCS
CBOOOHOE BpeMs, BOSMOXKHOCTB BBIOOpA Y100-
HOTO BPEMEHHU OTHYCKa, MPOo(eCcCHOHAIBHO
TIPECTHKHbIE KOMAHANPOBKH, KypCHI TTOBBIIIIC-
HUA KBamupwukanuud u ap. [2, c. 160-167; 3,
c. 361-417; 4, c. 71-80; 5-7; 8, c. 366-380].
OTnruuTeNbHON YepTOH KOMITaHH, OPHEHTHPO-
BaHHBIX Ha Pa3BUTHE MOTHBAIL[MOHHOW CPEIpI,
SBIISIETCSI U3yUCHUE IEPCOHATBHBIX MOTHBATOPOB
COTPYTHUKOB U MPEATIOKECHNE UM MOTHBAIIOH-
HOTO «MEHIO», COPa3MEPHOT0 MOIyICHHOMY
paboTHUKOM TIPO(ECCHOHAIEHOMY pPE3yABTaTy
1 COCTOSIIIEMY M3 TEX MOTHBATOPOB, B KOTOPBIX
NCHCTBUTENFHO 3aMHTEPECOBAH COTPYIHUK [9,
c. 160—-167]. Takoi mOAX0I K CTUMYITHPOBAHHIO
TPYAOBOIl aKTHBHOCTH TIEPCOHAIIA TIO3BOJISIET HE
TOJIBKO YYUTHIBATH MHAWBUAYAIBHbIC MPEATIO-
YTeHHs1 PaOOTHHKA, HO U SIBISIETCS MPOSBICHUEM
KOPIOPAaTHUBHOH 3a00TIIMBOCTH, OCHOBAaHHOM Ha
cBOOOIC BBIOOpa PaOOTHUKOM TAaKOTO ITOOIIpe-
HUSI, KOTOPOE B MAKCHMAJIBHOHN CTETICHN B JAJTh-
HelmeM OyzeT pa3BUBaTh ero mMpogeccHoHab-
HYIO UHHIMATHBY ¥ PE3yJIbTaTHUBHOCTb.

W3yueHne MHINBHUIYAIbHBIX MOTHBAaTOPOB
COTPYAHHUKOB TTO3BOJISET PYKOBOJCTBY IICHXOJIO-
THYECKH 1ETIECO00Pa3HO PACTIPENCIIATh MPEMH-
IBHBIN (POHA MPENPUSITHSI, COOTHOCHTH 0K 1a-
HUsI PaOOTHHUKOB C BO3MOXKHOCTSIMH KOMITAHWH,
HaXOJIUTh JOTOIHUTEIbHBIE KOPIIOPATHBHBIC
pecypesl TS pa3BUTHS €€ KOHKYPEHTOCTIOCOOHO-
ctu. Ompeienenue nepcoHanbHBIX MOTHBATOPOB
paboTHNKOB 1aéT BO3MOKHOCTH PYKOBOJICTBY
HCTIONB30BATh JJOTIOTHUTENBHBIE PHIYAryl BIMSTHUS
Ha TEPCOHAJ, IPOTHO3MPOBATh MOBEICHUE CO-
TPYAHUKOB M 00ECIICUMBATh €r0 eIUHOOOpaswHe.
3T0 CBA3aHO C TEM, YTO CHCTEMHBIIN aHAIN3 TTpe-
00Iaal0INX U OTBEPTacMbIX HHINBHIYaTbHBIX
MOTHBAaTOpOB PaOOTHUKOB JIEMOHCTPHPYET CHC-
TEMy peaJn3yeMbIX MEePCOHAIBHBIX IEHHOCTEH
COTPYJHUKOB, KOTOPBIE SBIIAIOTCS OCHOBOH pe-
aJbHOM OPraHU3aMOHHON KYJIBTYpbI IPEATIPHSI-
THA. B TIpakTHKe ynpasieHHs CyIeCTBYIOT pa3-
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BaiVvist AROBd 4l e, BAHNCMHOVEBW,

JIMYHBIC TEXHOJIOTUM MOHHUTOPHHIA M Pa3BUTHS
MOTHBALIOHHOM CpeJibl: aHKETUPOBAHUE COTPY/I-
HUKOB C IIEJIBIO BBISIBJICHUS CErMEHTUPOBAHHBIX
1 OOIEKOPIOPAaTUBHBIX LieHHOCTeH [9, c. 177—
185], uccienoBanue ymnoBICTBOPEHHOCTH pabo-
Toii [ 10, ¢. 33—109], uccnenoBanre MOTHBAIIOH-
HBIX PECYPCOB yNpaBieHus npeanpustuem [11,
c. 124-136], ananu3 texyuectu Kaapos [12,
c. 369-377].

W3yyeHne MHIMBHIYAIbHBIX MOTHBATOPOB
B)XHO Ha Pa3JIMYHBIX dTanax MmpodeccuoHab-
HOW Kapbepbl CIENUAIUCTOB. Tak, B IEpUOJ
MOJy4YeHUsT MPO(HECCUOHATBHOTO 00pa30BaHuUs
00y4aroluecs: UMEIT BO3MOKHOCTb, U3y4UB
CBOIO CHCTEMY IEPCOHAIBHBIX MOTHBATOPOB,
COOTHECTH CBOU IIPO(ECCHOHATILHBIC 0XKUIaHHS
C BO3MOXKHOCTSIMHU OyayInei npodeccuu, CKop-
PEKTHpPOBaTh BO3HUKIIMKA AucOanaHc yepes
pa3BUTHE HOBBIX MOTHUBOB K IIPO(ECCHOHAIBHOM
JIeSITEIIEHOCTH.

3HaHKe OCHOBHBIX TEHACHIMH B Pa3BUTHU
TMIePCOHAIBHBIX MOTUBATOPOB CTYJICHTOB K OCBOE-
HUIO U caMOpeasi3aluy ux B Oymyiiei npodec-
CHH, TTO3BOJINT JIMUHUCTPALINU YUeOHBIX 3aBe-
JIEHUH BHECTH KOPPEKTHBHI B ydyeOHO-
BOCIIUTATEIbHBIN MTPOIIECC, IPUBE/SI B COOTBET-
cTBHE TPEeOOBAaHUS M OCOOCHHOCTH OYIyIIUX
npodeccuii 00yJaroMXCst U UX TMEPCOHATBHBIX
MPEJCTABICHUH B OTHOIICHUH CTHJIS PaOOThI
B BBIOpaHHBIX UMM TIpodeccusix [13; 14].

IL]env naHHOW CTaTbu — IPEACTAaBICHUE
W aHaJM3 PEe3yJIbTaTOB UCCIICIOBAHUS HHBH-
JlyaJbHBIX MOTHBAaTOPOB OYIyIIHMX IHJIOTOB
rpaxkaaHckoi aBuanuu (nanee I'A) B ycnoBusax
TMOJTy4€HHsI UMH BBICIIETO IIPO(eCcCHOHAIBHOTO
00pa3oBaHUs, a TaKKe MPOBEJCHHE CPABHH-
TEJIBHOTO aHalln3a BBIPAKEHHOCTH MOTHBATO-
POB CTYAEHTOB, 00y4aroIuXxcsi B y4eOHbIX 3a-
BEJICHUSIX aBUAIIMOHHOTO U YKEJIe3HO0POKHOTO
npoduieit.

MATEPWAIbI U METOAbI

JI71st MOCTHIKEHHUS TOCTABIEHHOM e/ OBLITH
HCIONB30BaHbl meopemuyieckue (aHANIU3 Hayd-
HOW JIMTEpaTypbl, CPAaBHUTEIIbHBIA aHAU3, 00-
00IIIeHHE), & TAKKE IMAUPUYECKUE MemOObl
nccle0BaHMs (IMarHOCTHYECKHUI dKCIepH-
MEHT).

B pamkax 31oii uenu B YibsiHOBCKOM HHCTHU-
TyT€ I'PaKJIaHCKOU aBHauUU UM. [J1aBHOrO
mapiuana asyauuu b. I1. byraesa u B YibsiHOB-
CKOM TEXHHUKYME KEJIE3HOLOPOKHOIO TPaHC-
ropra ObLIO IPOBE/ICHO UCCIIE0BAHUE HH/INBH-
JlyaJbHbIX MOTHUBATOPOB KYpPCAHTOB-IIUJIOTOB
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5 Kypca, ¥ CTyJAE€HTOB-KEJIE3HOIOPOKHUKOB
3 kypca.

VccnenoBanue NpoBOMIIOCH B TPH dTara.

Ha nepBoM 3Tamne ObUIM BBISBIECHBI IIEPCO-
HaJIbHbIE€ U CPEJHErpyNIOBbIE MOTHBATOPHI
KypCaHTOB 5 Kypca, 00ydaroluxcs Mo CIelu-
anpHOCTH «Opranuszanus NETHOW paboTHI»
B YIIbSIHOBCKOM MHCTUTYTE I'Pa)XIaHCKOM aBua-
uuu uM. ['maBroro mapiana asuauuu b. I1. By-
raesa. VccrienoBanue npoBOJMIIOCh B HOSIOpe—
nekabpe 2021 rona, B HEM yuacTBoBas 141
KypcaHT (msith yueOHbIX Tpyrm). Ha ocHoBe
PEe3yJbTaToB JHUAarHOCTUKY OBLI IIOCTPOEH Cpe-
HErPyIIOBOW MOTHBAaMOHHBIA TPOQUIL pe-
CIIOHJICHTOB, MPOBEAEH €T0 aHAJIN3 M COOTHECe-
HHe ¢ ocobeHHOCTsIMU npodeccun nuiora ['A.

Ha Bropom atarie uccienoBanust Oblia ocy-
IIeCTBICHA AUArHOCTHKA U IMOCHEAYIOIMHUI
aHalM3 MEePCOHAJBHBIX U CPEIHErPYINOBBIX
MotuBaropoB 50 cTyneHTOB 3 Kypca YIbsSHOB-
CKOTO TEXHMKyMa eJI€3HOJOPOKHOTO TpPaHC-
nopta, oOydJaroumxcs 1no HampasieHuo «Tex-
HUYECKas HKCIUTyaTallys MOABMYKHOIO COCTaBa
JKEJIE3HBIX JJOPOI» — «IIOMOIIHUK MAaIIMHUCTA
TerIoBo3ay. MccnenoBanue mpoBoaniock B (es-
pane 2022 roxa.

Ha tperbem sTare Obl1 NpoBenéH CpaBHU-
TEJILHBIM aHAJIN3 CPEHErPYIIOBBIX NPOQuUIIeH
Oynyumx pabOTHUKOB TpaHcnopTa (muiaotos ['A
1 IOMOIITHUKOB MaIlIMHKUCTA TEIJIOBO3a) U Clie-
JIaHBI HAYYHO-TIPAKTUYECKUE BHIBOABI.

B kadecTBe MMAarHOCTHYECKOTO MaTepHala
OBUT UCIIOJIB30BaH TeCT «MOTHBAIIMOHHBIH TPO-
¢y 111, Prum n 1. MapruHa, KOTOpBIi sIBIISI-
eTcsl HaAE&KHBIM M BaJIUIHBIM MHCTPYMEHTOM
M3MEPEHMs] MHANBHIYaJIbHBIX MOOYXICHUN ye-
JIoBeKa K jaesaTenbHOCTH [15]. ABTOpamu Tecrta
OBUTH BBIIICJICHBI | 2 MOTHBAIIMOHHBIX ()aKTOPOB —
MOTPEOHOCTEN YellOBeKa, CTUMYJIHPYIOLIHUX €ro
K padore. Hrke kparko orvcaHbl JaHHbIE (hakTo-
PBI U PAJIOM C KaXKIbIM U3 HUX YKa3aHO 3HaUCHHE
MO/IbI (HanOoJIee 4acTo BCTPEYarOIIeecs 3HaUYeHHE
MOTHBATOpa B IPYIIIE PECIIOHEHTOB, y4aCTBYIO-
X B anpodarmu tecta) [15, ¢. 24-26].

1. «IToTpeOHOCTH B BBICOKOM 3apadoTke,
MaTepHuaIbHOM BO3HATPaKICHUU U MaTepHallb-
HBIX Onarax. Moga — 27 6aioy.

2. «IloTpeOHOCTh B KOM(OPTHBIX YCIOBUSIX
pabotel. Mona — 17 6aiiosy.

3. «IToTpeGHOCTh B CTPYKTYPHUPOBAHUH pa-
0OTBI, B CHIDKEHUH CTEIIEHH HEONPEIeIEHHOCTH,
CBsI3aHHOU ¢ paboroii. Moaa — 26 6ayuioBy.

4. «IToTpeOHOCTD B COIMANTBHBIX KOHTAKTaX
C HIUPOKUM KpyroM Jiroeid. Moaa — 27 6asuioBy.
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5. «IloTpeOHOCTh B yCTOWYMBBIX, JIOBEPH-
TEJIbHBIX B3aUMOOTHOILIEHUSX C HEOOJbLION
rpymmoii jroneit. Mona — 18 6amiosy.

6. «IToTpeOHOCTh B IPU3HAHUU CO CTOPOHBI
Ipyrux jronei. Mona — 35 Gayioy.

7. «IToTpeOHOCTh B IOCTAHOBKE M JIOCTHIKE-
HUHU CJIOXKHBIX NMPO(ecCHOHANBHBIX IeJeH,
B caMmoMoTHBalu. Moza — 36 0ansioBy.

8. «IloTpeOHOCTh BO BJIHUSIHHHU, BJIACTH
U YCT@HOBJICHHSI KOHTPOJISL HaJ| JpyruMu. Mo-
na— 31 6amn.

9. «IloTpeOHOCTh B pa3HOOOpA3UU U MEpe-
MeHax, HOBU3He, u3beranuu ckyku. Mona — 34
Oasay.

10. «IToTrpebHOCTD B KPEaTUBHOCTH, OTKPbI-
TOCTH HOBBIM Hj€sM, Jr0003HaTenbHOCTH. Mo-
na — 32 Oaay.

11. «IToTpeGHOCTH B CAMOCOBEPILIEHCTBOBA-
HHUHM CBOeH imuHoCTH. Moja — 35 GayuioBy.

12. «ITorpeGHOCTH OBITH BOCTPEOOBAHHBIM
B MHTEPECHOM 1 0OILECTBEHHO I10JIe3HOM pado-
Te. Mona — 41 Gaymun.

[Tocne onpenesneHns: BHIPAKEHHOCTH Kax-
JIOTO U3 3THX (PAKTOPOB UCCIIEI0BATENIEM CTPO-
UTCSl MH/MBUIYaIbHBI MOTHBAIIMOHHBIH TPO-
(Wb UCIIBITYEMOT0, KOTOPBIN aHAJIN3UPYeTCs
0 IPUOPUTETHOCTH KaXK/10T0 MOTHUBALIMOHHO-
ro (akTopa, 1o UX B3aMMHOMY BIIHMSHHIO. DTO
JaéT BO3MOXKHOCTh OLICHUTh PeasIbHYIO KapTH-
HY NOTpeOHOCTEH YelloBeKa 1, KaK CIeICTBHE,
CJIeNaTh BBIBOJIBI O TPO(ECCHOHAIBHBIX TPUTSI-
3aHUSX PECIIOHJIEHTA, YCIOBUSIX €ro yJOBJe-
TBOPEHHOCTH PabOTOM, HATHMYUHU 1eDUIIUTHBIX
HOTpeOHOCTEH.

PE3YNbTATbI
HccaenoBanue ocodeHHOCTEH
HHIUBHIYATbHBIX M CPEHErPYNIOBBIX
MOTHBATOPOB CTYI1eHTOB TPAHCIOPTHBIX
Y4eOHBbIX 3aBeJeHUii

Ha nepBomM ararie Obl1a poBezieHa THarHo-
CTHUKAa WHJUBHUAYAIbHBIX MOTHBATOPOB IATH
yueOHBIX IPYIIIT KypCaHTOB-IIHJIOTOB, PACCYHTA-
HBl TIEPCOHAJbHBIC 3HAUEHMS KaXXA0ro u3 12
MOTHBATOPOB MO KaXKJOMY KypCaHTy. 3aTeMm
OBUIH [TOCTPOEHBI CPEJHET PYIIIIOBbIE MOTHBALIU-
OHHbIE MPOQHIIH ISITH yueOHBIX TPYIII U, JJAJIee,
001LEerpynIoBoii MPOpHIIb, KOTOPBII ObLT ITPO-
AQHAJIM3UPOBAH IO PA3INYHBIM HaIPaBICHUSM.

CpennerpynmnoBble 3HadeHus 12 MOTHBATO-
POB 110 KaXXJOW yueOHOIi rpyIre KypcaHTOB-
MHUJIOTOB ITPEACTaBIICHBI B Ta0. 1.

J1Jist TOro 4To0BI MOJIYYHUTh OOJIee OIHOPOI-
HYI0 KapTHHY BBIPa)KEHHOCTH MOTHBATOPOB
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Taoauma 1

CpenHerpynmnoBsble MOTHBATOPBI KYPCAHTOB-NIHJIOTOB [BBINOJIHEHO aBTOPaMH|

Ne Mortus. dakTops! Mona Y4eOHbIe TpyTIBI Cp. 3Hau.
II-1 I1-2 I1-3 I1-4 -5

1 3apaboTok 27 35,4 30,45 28,1 338 33,83 32,3
2 VenoBust paboThl 17 29,3 33,68 30 29,1 31,61 30,7
3 CTpyKTypHpOBaHHe 26 29,0 32,09 31,3 33,45 31,17 31,3
4 ConuasabHble KOHTAKThI 27 21,6 29,64 27,8 28,1 27,78 27

5 B3aumooTHOIIEHUS 18 229 28,41 25 26,7 29,33 26,5
6 IIpusnanne 35 31,2 29,45 32,2 32,35 32,11 31,4
7 JloCTHKEHHSI 36 34,9 30,95 34 31,95 29,67 32,3
8 Buacts 31 24,7 29,73 26,1 24,5 26,44 26,3
9 IMepemenbt 34 28,7 30,23 27 31,2 28,78 29,2
10 KpearuBHOCTH 32 29,8 29,09 29,9 29.4 27,39 29,1
11 CaMOCOBepIICHCTBOBAHUE 35 34,0 28,27 29,3 30,6 31,72 30,7
12 WurtepecHas u nonesnast 41 37,6 27,73 352 31,95 28,89 32,2

pabora

* 3z[ecr, 1 1aJIe€ UCITOJIB3YIOTCS COKPAIIEHHBIE HAMMEHOBAaHUA MOTHBAlITMOHHBIX Q)aKl'OpoB.

y 3asIBIICHHOH T'PYIITIBI PECIIOH/ICHTOB, HAMH OB
TTOCTPOCH CPETHETrPYIIOBOH Mo 00beaN-
HEHHOI rpymITel KypcaHToB. OH MPeICTaBICH HA
puc. 1.

IIpn ananu3e cperHErpyNIOBBIX MOTHBATO-
poB OyZeM HCTIONB30BaTh CPABHEHHE MOTHBATO-
POB Mex 1ty co00il 1 O 3HAUEHUEM MOJIBL.

Wrak, pe3ynbTaTsl JUAarHOCTUKH CpPEIHE-
TPYHNIIOBBIX MOTHBATOPOB TOKA3aJIH, YTO HAnOo-
Jiee BBIPAKCHHBIMU MOTHBATOPAMH OITPOLIEHHBIX
KYPCAHTOB-TIMJIOTOB SBJISIIOTCSA «3apaboToKy,
«loctuxkenusi» u «MHTepecHass u noneszHas
pabotay.

Coueranne (GaxTopoB «3apadoTok» u «Jlo-
CTHXKEHUS» MOKET TOBOPHUTH O TOM, UTO OIPO-
IICHHBIEC CBSI3BIBAIOT BBHICOKOE MaTepHaIbHOE
BO3HArpakaA€HNE C pe3ysibTaTaMy CBOeH paOOTHI.
[Ipu 5TOM OHHM TOTOBBI CTAaBHTH Ipea coOoit
CIIO’KHBIE TPO(eCCHOHAIBHBIE LIEITH, TIPUKJIa IbI-
BaTh HEOOXOAMMBIC YCHIMS M TOJIy4yaTh 3a 3TO
COOTBETCTBYIOIIYI0 MaTepHAIbHYIO KOMIICHCA-
0. Takast ycTaHOBKA Ha TIPO(hECCHOHANBHYIO
JIESITETBHOCTD, C OAHOM CTOPOHBI, OOYXK/IaeT
Oynyuwx muioroB ['A k npodeccroHaIbHOMY
Pa3BHUTHIO, a C JIPYTOI CTOPOHBI, MOXKET BBI3BATH
Y HUX OULIyIIEHHE HECOOTBETCTBHS 3aTPAYCHHBIX
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Puc. 1. CpedHezpynnossie Momueamoph! KypcaHmos-nuiomos [8bIN0THEHO agmopamu].
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yCHJIMH W 3apaboTka. JTo, B CBOIO OYepeb,
MOXKET YCUIJINTD HEYIOBIETBOPEHHOCTD PaboOTON
Y CHUYKEHUE MHTEepeca K Heill.

Coueranue 3HaYMMBIX (HaKTOpPOB «3apabo-
TOK» 1 «IHTepecHas U 1osie3Has paboTa» 03Ha-
4acT NIOHUMAaHUEC KypCaHTaMHU TOI'0, YTO JE€HbI'U
oHM OyayT MOJyd4aTh, MPEXKJE BCEro, 3a Ty
M0JIb3Y, KOTOpYI0 npuHOcAT jrofsM. Crenyer
OTMETHTh, YTO, €CJIM IOJIE3HOCTh U WHTEpecC-
HOCTb pa6OT])l B KOMITaHHUHW HC TOAACPIKMNBACTCA
OpraHu3salluOHHbBIMHU YCJIOBUAMU, TO MaTCpUaJib-
HOE BO3HArpakJeHue pabOTHUKA BPSIJ JIU TOBbI-
cuT 3GPEeKTUBHOCTD ero padotsl. [losTomy an-
MUHUCTpAUA aBUATUOHHBIX KOMITaHUH JOJIKHaA
MMOHMUMATh, YTO HE TOJILKO BBICOKHI 3apab0TOK
MTHJIOTOB MOXKET 00ECIeUnTh Ka4ecTBO paboTh
nérHoro nepcoHana. HeoOXxoquMo MpOBOIUTH
LeJICHATIPaBJICHHYIO PaboTy IO MOAJICPIKAHUIO
y NUJIOTOB HHTEpEca K paboTe U BOCTIPUATHS €€
KaK I[10JIE3HOU U 3HAaUMMOU IS JIIOACH.

CoyeraHue Ba)KHOCTH ISl MIJIOTOB (hakTo-
poB «Jloctuwkenus» u «MaTepecHas u nonesHas
pabotay emg pa3 moaATBEePKAaCT HEOOXOAUMOCTh
HUCIIOJIB30BaHUs B aBHAILIMOHHBIX KOMIIAHUAX
COBPEMCHHBIX LlOCTI/I)KeHI/Iﬁ COLMaJIBHOI'O M€E-
HCPKMCHTA JId ITOAACPIKAHUA Yy aBUALIMOHHOT'O
MepcoHala HHTepeca U epcoHaIbHON 3HAYMMO-
CTH paObOTHI.

[Tpu cpaBHEHNU TAaHHBIX 3HAYUMBIX IS OY-
JIYIIMX TMHJIOTOB MOTHBAIIMOHHBIX (DAaKTOPOB
C MO0 (CpelHecTaTHCTHYEeCKOe 3HauyeHue
MOTHBATOPOB, IOJYyUYEHHOE aBTOPAMH TECTa
B XOJI€ €T0 arpo0aIiyu), moy4Iuioch, 4To hakTop
«3apaboToK» OLIYTHMO IPEBHIILIACT 3HAUCHHE
Mozpbl, a Gakrop «MHTepecHas u mosie3Has pa-
60Ta» 3HAYUTCJIbHO HUXKC 3HAYCHUS MOIBI. 910
elé pas sBISIeTCs TOATBEPXKICHUEM HE0OX0H-
MOCTH TIOJiZiepKaHus (32 CYET BHYTPEHHUX pe-
CYPCOB MJIM PECYPCOB aBUAIIMOHHOMN KOMITAaHNH )
BBICOKOT'O MHTEpECa MUIIOTOB K paboTe, KOTOPhIN
OyZeT MHULMUPOBATh UX NMPO(deCcCHOHaIbHbIE
JOCTHKCHUS U YBCIINYUBATh COOTBETCTBYIOIIEC
MareprajgbHOE BO3HArPaXKACHHE, KOTOPOE SIBJIS-
€TCA OYCHb BA)KHBIM MOTHUBAILlMOHHBIM q)aKTOpOM
JUIsl PECTIOHJICHTOB.

AHanu3 cpeHerpynioBoro MOTHBAIIMOHHO-
ro npoduiIst OyTylIMX MTUJIOTOB TTIOKa3all 10CTa-
TOYHO BBICOKYIO 3HAYMMOCTD IJIsI HUX yCJ'IOBl/Iﬁ
Tpyaa, 4TO CBUACTCILCTBYET O IMOHMMaHUU
KypCaHTaMu 0COOCHHOCTEW CTHIIS KM3HH TTHJIO-
Ta I'A, HEOOXOIUMOCTH COOITIONEHHSI aBHAIIOH-
HOI KOMIIAHMEH peKuMa Tpyda U OTAbIXa JET-
HOT'0 COCTaBa U O BJIMSAHUHU STUX PEIIIAMCHTOB
Ha 0€3011acHOCTh MOJIETOB.

VI | } NO

NCWMF

HHTepecHO OTMETHTH, YTO 3HAYMMOCTD JUIS
KypCaHTOB BJIACTH U CKJIOHHOCTH K ITepeMeHaM
3HAYUTEJIBHO HUXKE CPeIHECTATUCTHUYECKUX
3HAYECHUH. DTO MOXKET TOBOPHUTH 00 OPHEHTALIH
MHUJIOTOB, ITPEXK/IE BCETO, HA KTOPU30HTAIBHYIO)
Kapbepy (CMEHy Tuma BO3AYLIHOTO CyIHA MpH
COXpaHEHUH JTOKHOCTH) U Ha BaXKHOCTb HaJlU-
4qusi CTAOUIBHOCTH BO BCeX cepax KU3HH.
JlaHHBIE MPEINONIOKEHUS MOATBEPKAAIOTCS
UCCIIEIOBAaHUSIMHU OCHOBHBIX KapbEPHBIX OPUEH-
Talmi Oyymux nuiotos o metoauke J. [1leit-
Ha «SIkopst kapsepsD» [16].

BaxxHo 3amMeTuTh, 4TO COUETaHUE BBICOKOU
3HAYUMOCTH JJIs1 KypCaHTOB (akTopa «3apado-
TOK» ¥ JIOCTaTOYHO HU3KOW 3HAUMMOCTHU (haKTO-
pa «BriacTb» CBUAETENBCTBYET O MOHHUMAHUU
PECIIOHJICHTaMH B)KHOCTH IPOQECCHOHATILHOTO
00yueHus1, 0CBOEHHMsI OoJiee CIIoKHBIX THIIOB BC
JUIA TIOCJIEI0BAaTEIbHOTO OCTPOSHUS IKCIIEPT-
HOW Kapbephl, KOTOpas SIBISETCS MOKa3aTeIeM
HE TOJIbKO MPO(eCCHOHATIBHOTO, HO U MaTepH-
aJIBHOTO CTaTyca MUJIOoTA.

WHTepecHOi 0COOEHHOCTBIO MpeJICTaBIIeH-
HOT'O MOTHBaLMOHHOTO TIPOQUIIS SIBISIETCS CO-
yeTaHue BBICOKOI 3HaUMMOCTH 3apadoTka
U CPAaBHUTEJNBHO HU3KOH 3HAUUMOCTH i Oy-
Oymux nuioToB ¢akropa «B3anmoorHome-
Hus». Gakrop «B3anMooTHOLIEHUA» O3HAYAET
Ba)KHOCTB ISl 4eJIOBEKA MMOCTPOCHUS UTUTEIb-
HBIX JIOBEPUTENBHBIX OTHOILIEHHH C KOJIJIeraMH.
Huskoe 3HaueHue qaHHOTO (haKTOpa IoKa3bIBa-
€T TOTOBHOCTB OYIyIIUX IMUJIOTOB K CHICITH(HUKE
npohecCHOHANIBHOTO B3aUMOICHCTBUS B JIET-
HBIX OTpPSaxX, I7ie JUCTAHIMOHHBIE KOHTAKTHI
NUJIOTOB NpeoliagaroT HaJl OYHBIMH U HE
CHOCOOCTBYIOT YCT@HOBIIGHHIO TE€CHBIX MEX-
JINYHOCTHBIX OTHOUICHUH MEXAY KOJIJIETaMH.
Hannuue HecnéranHbIX 3KUNAKEH Takke pas3-
BUBAET y MUIOTOB I'A TOTOBHOCTH K KpaTKOBpe-
MEHHBIM (Ha ePHOJ MoJIETA) 1eT0BbIM KOHTAK-
TaM.

AHanu3 pe3ynsTaToB BTOPOTO JTarna IpoBe-
JNEHHOTO UCCIIEI0BAHUS MOXKET OBITh ITPEICTaB-
JICH CJICYOIUM 00pa3oM.

ITocne npoBeieHNs AMATHOCTUKU CTY/ICHTOB
JKEJIE3HOJJOPOXKHOTO TEXHUKYMa OBUIH paccuu-
TaHbl CPEIHErPYNIOBbIe 3HaueHus 12 MOoTHBa-
TopoB. OHHM TIpeJcTaBiIeHbI B Ta0I. 2.

JL1s TOro 4To0BI OTYyYUTh O0JIee HATTIAAHYIO
KapTUHY BBIPAKEHHOCTH MOTHBATOpPOB y 3asiB-
JICHHOW TPYIIIbI PECIIOHICHTOB, HAMHU OBLI O~
CTPOEH CpeIHEerpyIIOBOM NPopUITb 00bEAMHEH-
HOW I'pyMIbI CTYACHTOB-KEIE3HOJOPOKHHUKOB.
OH npeacTaBieH Ha puc. 2.
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IIpu ananu3e cpeaHerpynnoBbIX MOTUBATO-
POB CTYJEHTOB-)KEJIE3HOJOPOKHUKOB TaK XKe
Oy/ieM HCIOJIb30BaTh CPABHEHHE MOTHBATOPOB
MEXIy COOOH M CO 3HAYCHUEM MO/IBI.

Wrak, pe3ynpTaTbl JUarHOCTUKU CpPEIHE-
TPYNIIOBBIX MOTHBATOPOB CTYAEHTOB JKEJIE3HO-
JIOPOXKHOTO TEXHUKyMa [10Ka3aJi, 4YTo HanboJiee
BBIPAXXKCHHBIMHW MOTUBATOpaMH OIPOIICHHBIX
SIBIISFOTCST «3apaboTok», «YCIOBUS pabOThI»,
«CrpykrypupoBanue». [Ipeobnananue gaHHbIX
MOTHBaTOPOB MOXKET CBU/IETEIbCTBOBATH, C O/
HOM CTOPOHBI, O IPUOPUTETE BHELIHEN MOTHUBA-
UMY y OyIylIuX sKeJIe3HOI0POKHUKOB (J0CTOM-
Has 3apIuiaTa, XOpolIne yCIOBUsI TPyIa, 4ETKAs
permameHTaiys paboTel), a, ¢ APYToil CTOPOHHI,
MOXKET CTaTh [10Ka3aTeIeM TOTOBHOCTH K YETKO-
My COOJIFOIICHHIO TOJDKHOCTHBIX WHCTPYKLUIA,
K CTPEMJICHUIO TIOBBICHTh CBOE MaTepHabHOE
Oaromnosy4ue yepe3 100pOCOBECTHYIO paboTy,
COOJIFOICHHUE AUCIUIUINHBI.

Haumenee 3HauMMBIM MOTHBAILIUOHHBIM
(dhakTopom okaszaics ¢akrop «Bmacte». ITo
MOXET TOBOPUTH 00 OpPUCHTAIUN y4dalluXCs
TEXHUKYMa, IPEXK/IC BCETO, HA TOPHU30HTANIBHYIO,
a He Ha BEPTUKAJIBHYIO (JJOJDKHOCTHYIO) Kapbepy.

IIpu cpaBHEHMM 3HAYUMBIX ISl OYyIyIIUX
pPabOTHUKOB KEJIE3HOIOPOKHOTO TPAHCIIOPTA
MOTHBALMOHHBIX (PAKTOPOB € MO0 MONTy4H-
JI0Ch, 4TO (GaKkTOp « YCIOBHS paOOTHI» OLLYTHMO
NpeBbIIIAeT 3HaueHne Mojibl, a (akrop «ure-
pecHast ¥ 1oJie3Has paboTa» 3HAYUTELHO HIKE
3HAYCHUS MOIbI.

370 SBISIETCS IOATBEPIKIICHIEM HEOOX0MMO-
CTH HOZICPKaHMSI B IEPUOJT O0YUESHHS1 Y CTYACHTOB
BBICOKOTO MHTepeca K Oymylei pabote, J1eMOH-
CTpallMK CBSI3U MEXJY pe3ylbraTaMu padoThl
¥ 3apabOTKOM, TOTOBHOCTH K Pa3INuHbIM Pa00urM

Tabauua 2
CpeaHerpynnoBbie MOTHBATOPHI CTYIE€HTOB
JKeJIe3HOJOPOKHOI0 TEXHUKYMa
[BBINOJIHEHO aBTOpPaMH|

Ne | MoTtuBaoHHbIE Mopna | Cpexuerpymio-
(baxTopbt BOE 3HAYCHHE

1 | 3apaborok 27 33,4

2 | YenoBust paboTh 17 33,4

3 | CrpykrypupoBaHue 26 34,1

4 | CoumanbHble KOHTAKThl | 27 33.2

5 | B3auMOOTHOILIEHHS. 18 26,7

6 | Ilpuznanue 35 33

7 | Joctmwxkenus 36 30

8 | Bumacts 31 22.1

9 | Ilepemensl 34 28

10 | KpearuBHOCTB 32 253

11 | CamocoBepuiercTBoBanue | 35 30,4

12 | UnrepecHas u mone3nas |41 29,2
pabota

YCIOBHSM U (POPCMasKOPHBIM OOCTOSTEIbCTBAM.

AHaJn3 CPeHErPYNIIOBOr0 MOTHBAIIHOHHO-
ro mpoduist Oyayux pabOTHUKOB JKEJIE3HOI0-
POXKHOTO TPAHCIIOPTA [MOKa3aJl JOCTATOYHO BbI-
COKYI0 3HAYMMOCTb ISl HUX YCJIOBUI Tpy/a, 4TO
CBHJICTEJICTBYET O MOHUMAHUH CTYIACHTaAMHU
OCOOCHHOCTEH CTHJISL TPYIAOBOW KHU3HH padOT-
HHUKOB KEJIC3HOAOPOKHOIO TPAHCIIOpTa, HE00-
XOIMMOCTH COOJIFOJICHHUS JKEJIE3HOI0POKHBIM
NpeanpUsATACM PEXUMa TPyAa M OTIbIXa
1 O BJIMSTHAH 3TUX PEIJIAMEHTOB Ha 0€3011aCHOCTh
JIBUYKCHUSI.

BaxHo 3aMeTUTb, UTO COYETaHUE BBICOKOM
3HAYUMOCTH [UIs CTYACHTOB (pakTopa «3apado-
TOK» U JIOCTATOYHO HU3KOH 3HAYUMOCTHU (PaKTO-
pa «BnacTtb» CBHUICTECIBCTBYET O MOHMMAHUU
PECIOHICHTAMU BAKHOCTH ITPO(ECCHOHATIBHOTO
00yYCHHUsI, OCBOCHHUS COBPEMCHHBIX THUIIOB JKE-
JIC3HOJOPOXKHOTO TPAHCIIOPTA IS [OCIIEI0BA-
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Puc. 2. CpedHezpynnoebie MomugamopbI cmydeHmos ene3HodopPoXHO20 MeXHUKYMa [8bINOTHEHO asmopamu].

OdH( DTHBIXYWYHCOHBIXEBdBEACHNN

CPXOBAUVI =D HYMROBJA Al ICAOBdANCMALAVBVIAYAIIGHBIXEVIt B POBIBBIIYCRANROB
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27 27 27 26,6

20 18

Mosa  EnunoTbl

41

323 32 322
29,2 29,1 29,2

CTYAHTbI eNe3HOA0POXKHONO TeXHUKyMa

Puc. 3. CpedHezpynnoebie MOmMueamopb| KypcaHmos-nunomos u cmydeHmos
Kee3H0A0POKHO20 MEXHUKYMa [8bINOHEHO agmopamu].

TEIBHOTO MOCTPOCHUS MpodeccuoHarbHON
Kapbepsl, KOTOpas sBISETCS IMOKa3aTelneM He
TOJBKO MPO(ECCHOHAIBFHOTO, HO M MaTepHab-
HOTO cTaTyca padOTHUKA KEIEe3HOZOPOKHOTO
TpaHCIIOPTA.

Ha tperpem aTame mcciemoBaHus OBLT MPo-
BeACH CPaBHUTEIHHBIN aHAJIHM3 CPEIHETPYIIIO-
BBIX MOTHBaTOPOB K MPO(EeCCHOHAIBLHON Jesi-
TEIBHOCTH OyIyInX paOOTHIKOB aBHAITMOHHO-
TO ¥ KETE3HOAOPOKHOTO TPAHCIIOPTOB.

Harmsgaoe mpencTaBieHHE MONYYSCHHBIX
Pe3yIIbTaToB MOKA3aHO Ha puc. 3

CpaBHEHHE WHIUBUIYaIbHBIX MOTHBATOPOB
OyIayImHX MHIOTOB U JKEIIE3HOJOPOKHUKOB TI0-
KazaJ I0CTaTOYHO BBICOKOE CXOACTBO MTPAKTHYe-
CKH{ IO BCEM MOTHBaTOpaM. PecrioHIeHTHI ou-
HAKOBO BBICOKO OIICHHWBAIOT 3HAYMMOCTH 3apa-
0oTKa, ycrmoBHid pabOTHI U €€ permaMeHTaluH,
a Tak)Xe B3aMMOOTHOIIEHHM C KOJIJIETaMH.
JlaHHBIE MOTHBATOPBI B ONIPEAEIEHHOMN CTENEHU
XapaKTepU3yIOT MPOPECCHOHANBHBIN CTHIh
JIESITETHHOCTH paOOTHUKOB TPAHCIIOPTA, B KOTO-
POM peXHUM Tpylda U OTIbIXa, OCHAIIEHHOCTH
pabouero mecTa, 4ETKasl periaMeHTAIHS JIesi-
TENBHOCTH SBIISIOTCS HEOOXOAUMBIMU aTpHOy-
TaMH TaHHBIX MpodeccHii, 00eCTIeYNBAIOIIIX
0€301TacHOCTD BO3YIIHBIX 1 JKEIC3HOTOPOKHBIX
nmepeBo3ok. Jl0OCTaTOYHO BBICOKAs BBIPAKEH-
HOCTH MOTHBATOPa B3aNMOOTHOIIICHHS TTOKA3bI-
BaeT MOHUMAaHUE OOYJAIONIMMUCS Ba)KHOCTH
YCTaHOBIICHHSI TIO3UTHBHBIX OTHOIICHHUH C KOJ-
JIleTaM¥ BO B3aMMOJICHCTBUAX «KOMAaHIUDP BO3-
JYITHOTO CyJIHA — BTOPOH MHJIOT»; «MAITHHACT
TEIIOBO3a — IIOMOIIHUK MAIIIMHUCTA.

Haunbonpmmme pacxoxaeHus ObITH BEISIBICHBI
B BBIP@XEHHOCTH MOTHUBAaTOpOB «CoIHaIbHEIC
KOHTaKTB» U «BracTey». CTyIeHTHI-Kele3HO-
JTOPO’KHUKH TPHUAAIOT OONBIIYI0 3HAYUMOCTh

VINTD 2lak 2! N=

EPXOBaIViaB /MROBJ ul e

AH{ DTHBIXWYHYECOHBIXBABEACHNIN

BARAVICWIH

HEO0O0XOIMMOCTH PACIIUPEHUS COLMAIbHBIX
KOHTaKTOB, PO()ECCHOHAIIBHBIX CBSI3eH, KOMMY-
HuKabenpHOCTH. KypCcaHTHI-TMIOTEl OoMbIne
OpPUEHTUPOBAHBI Ha BO3MOXXHOCTH OKa3aHUs
BIIMSTHUS, OCYIIECTBICHNS KOHTPOJIS HaJ| KOJLIe-
ramu. Tako#l cTtuib moBemeHus nuiaora ['A
BITONTHE cornacyeTcs ¢ cuctemoit CRM, xkotopast
npeaycMarpuBaeT 4ETKUH B3aMMOKOHTPOJIb
4ireHOB NEéTHOTO SKnmnaxa (Cross-check — mepe-
KpECTHAS TIPOBEPKA).

CpaBHEHHE BBIPa)KEHHOCTH WHANBUILYAIIb-
HBIX MOTHBATOPOB OyAyIINX MHUIOTOB M XKEJIE3-
HOZOPOXKHUKOB CO 3HaYE€HUEM MOJIBI IT0Ka3aJlo,
YTO MOTHBATOPHI 3apa0OTKa, YCIOBHH U CTPYK-
TypUpPOBaHUS PabOTHI y 00EUX TPYIIT PECIIOH-
JICHTOB 3HAUMUTEIbHO NPEBBINIACT 3HAUYCHUE
MOJBI. DTO CBUIETEIBCTBYET O IOBBIIICHHON
3HAUMMOCTH JAAHHBIX TPYIOBBIX CTUMYJIOB. JTO,
C OZIHOW CTOPOHBI, MOXKET CBHJETEIbCTBOBATH
0 TIOHUMAaHHU OOYYAIOMIMMHUCS OCOOCHHOCTEH
cBoux mpodeccuit, a, ¢ APyroit CTOPOHEI, O,
BO3MOKHO, 3aBBIIICHHBIX O’KHJAHHUSIX B OTHOIIIE-
HUU (POPMANBHBIX CTOPOH MPO(ECCHOHATHHON
JeATeNIbHOCTH, KOTOPBIE MOT'YT HE COOTBETCTBO-
BaTh PEAJLHOM CUTYaLIUU.

JloCTaTouHO MOKA3aTeNbHBIM OKA3aJICsl TOT
(axT, uro MmoTuBarops! «HTEpecHas paboTay,
«CamocoBepuieHcTBOBaHuEe» U «IlepemMeHbI»
y BCEX PECIHOHJICHTOB TOpasa0 HIDKE 3HAYCHHS
MOJIBI. DTO MOXKET TOBOPUTH O HEIOCTATOYHO
BBICOKOM HHTEpPECE CTYIEHTOB K COIECP)KAHHIO
cBoel Oymymieil mpodeccun U, Kak CIEACTBHE,
JKEJIaHUIO pa3BUBaThbcsl B Hel. [Ipu 3TOoM CHU-
JKEHHBIA MoTuBaTop «llepemMeHb)» MOXKET CBU-
JIETEJICTBOBATH O KOHCEPBATHBHOM HAIlPaBJICH-
HOCTH MX MBIIUICHUS, U, KaK CIIEIICTBHE, — CO-
MIPOTHBJICHUH NiepeMeHaM. llepemMeHsl MOTyT
KacaTbCs OpPraHU3aIOHHBIX, TEXHOJIOIMIECKUX

IMBVIAY dJIBHBTX RV RAVIKROB



I/I3M€HCHHI>1, OCBOCHMSA HOBBIX TUIIOB TPAHCIIOPT-
HBIX CPEACTB U Ap. TpaHCHOPT ABISETCS AUHA-
MHYHO Pa3BHBAIONICHCS OTPACITBI0 SKOHOMHUKH,
[IOJTOMY M COTPYAHUKHA TPAHCIOPTHBIX IPEI-
le/IHTI/Iﬁ JOJIDKHBI 6bITI) TOTOBBIMU K IEPEMCHAM,
KOTOPBIE BCET/1a COIPOBOKAAIOTCS HEOOXOUMO-
CTBIO Pa3BUBATHCS B IIPOpECCHu.

BbIBOAbI

IIpoBenéHHOE UcciienoBaHKe 10KA3a10 3Ha-
YUMOCTb 00JIee ITyOOKOT0 M3yYeHHUSI MEXaHU3MOB
(hopmupoBanusi podecCHOHaTBHON MOTHBALIUH
CTYAEHTOB TPAHCIIOPTHBIX YUEOHBIX 3aBE/ICHUH,
MOUCKA BO3MOXHOCTEH OoJiee MHTEHCHBHOTO
«IOTPYKEHHsD 00yUAIOIIUXCS B PEATbHYIO IPO-
(heccroHaANBHYIO Cpeny, (GOPMUPYIOIIYIO Y HUX
aNeKBaTHbIN 00pa3 mpodeccun. 3yuenue mep-
COHAJIbHBIX MOTHBATOPOB CTYACHTOB IO3BOJIUT
CUCTCMATU3UPOBATE UX HpO(beCCI/IOHaJ'H)HI)Ie
OXKHMJIaHUS B IIEJIOCTHBIN 00pa3 npodeccuu, cy-
HJ,eCTBleH_ll/Iﬁ B CO3HAHWHU CTYJE€HTOB, COOTHECTH
€ro ¢ npo(heCCHOHAIBLHBIMHU PEAIUSIMU ¥ OpraHH-
30BaTh paboTy 10 OoJiee NeTaTbHOMY H3y4YEHHIO
CTYJICHTAMH TOHKOCTE#l, BO3BMOKHOCTEH U Orpa-
HU4YeHud Oymymied npodeccuu, cruis nmpodec-
CHOHAJILHOTO MOBE/ICHHUS, PEIIIAMEHTOB, 0COOCH-
HOCTEl CTUMYJIMpPOBaHUS PAOOTHUKOB U T.I.. DTO
MO3BOJIUT OyAyUIMM CIIELMaIUCTaM ObICcTpee
a/IaNTHPOBATHCSI K TOHKOCTSIM BBIOPAHHOM IIPO-
(beccun, He UCTIBITATh PA30YapOBaHMIA U3-3a He-
3HAYUTCIIbHbBIX prﬂHOCTeﬁ, ONITUMAJIBHO Opra-
HHU30BBIBaTh CBOIO MPO(PECCHOHAIBHYIO JKU3Hb
¢ yuérom TpeGoBaHMii mpodeccuu.
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BnusHne coLIMOHMYECKUX XapaKTePUCTHK NKMoTa
Ha 0COOEHHOCTU BOCMIPUATUA M MHTEpNpeTaLum
UM BU3yanbHOW NPUOOPHON MH(OpMaLIUK

Onbra APUHUYEBA Anexceit MATLLEBCKUN

AHHOTALMA

B cmambe, komopas npodomkaem yukn nybnukayuli pesyb-
mamos uccnedosaHuli a8mopos No U3y4eHur 0cobeHHocmell
80CNPUSMUS U UHMepnpemayuu NUIoMom 8u3yarbHol npUGopHoL
UHghopmayuu, aHanuupyrmes 0aHHbIe KCNepUMEHMO8, Npose-
0éHHbIX 8 nepuod 2021-2022 20008 Ha 8bibopke u3 50 cmydeH-
mog-nunomos. 1o daHHbIM U38ECMHO20 agualLUOHHO20 nedazoea
B. A. Cbiyéga, 8 mexHuKke NUIomMuposaHust owubku eocnpusimusi
ecmpeyaromes Haubonee yacmo. Cpedu MHOXecmea 8axHbIX Ons
numomupogaHusi 8030yLWHO20 CyoHa npubopos ecmb 00UH, Yb€
enusHUe Ha npobriemy «nomepu ynpaeneHus e nonémey («Loss
of control in flight») Haubonee eenuko — amMo asuazopu3oHm.
C owubkamu gocnpusimusi nokasaHuli aguaeopu3oHma cgs3aH
uenbliti psd kamacmpoch. OAHoU u3 Haubonee mpauyHbIX U3 HUX
6bina kamacmpocha nod lNepmbio 14 ceHmsbpsa 2008 20da camo-
néma Boeing-737.

[JanHbit Mamepuan npedcmasnsem pesynbmamb| CpasHU-
menbHo20 uccrnedosaHusi, 8bINOMHEHHO20 C UESblo 8bISBNIEHUS
UHOUBUOYasbHbIX pa3fuyull 8 ocnpusimuu U UHmepnpemayuu
ucnbImyembIMU NoKa3aHull KpeHa Ha aguazopu3oHme C «NPMbIM»
U «0bpamHbIM» 8apuaHmamu uHduKayuu. B xode 3adaHust yyacm-
Hukam npedbsisnsnack nocnedogamernsHas cepus u3obpaxeHuli
8 8ude cralidos ¢ NokazaHUsMU aguazopu3oHma no KpeHy 8 pas-

Onvea Bukmoposna Apunuuesa’,
Anexceit Banepvesuu Manuwiesckuii?

12 Cankm-Ilemepbypeckuii 2ocydapcmeentbiil
yHugepcumem epaxcoanckotl asuayuu (CII0I'Y TA),
Canxm-Ilemep6ype, Poccus.

041 2067535@mail.ru.

HoU UHOUKayuu. 3KkcnepuMeHm npogodusics ¢ UCNOb308aHUEM
cmauuoHapHoeo npubopa Eye Tracker Tobii REX. AHanus u obpa-
6omka nomyyeHHbIX Npu 3mom 0aHHbIX NPou3goAUITUCH C NOMO-
Wblo CneyuasnbHo20 KoMNbIMepHo2o npodykma, paspaboman-
Hoeo A. I1. Mnsicosckux 8o Beepoccutickom HAW paduoannapa-
mypbI. Takxe ydacmHUKU 3KCnepuMeHma npowiiu ncuxoduaeHo-
CMUKY C NOMOWbI0 coyuoHuyeckux mecmog Kedipcu u «MM-1».
B kayecmse memodos MameMamudeckol 06pabomku pesynbma-
mos 8 pabome 6biTu UCNONb308aHbI KOPPENAYUOHHbIU aHanu3
u G-kpumepuli 3HaKos.

MonHocmeto nodmeepdunuck npusedéxHble pdom asmo-
poe 00800b1 8 Nob3y «06pamHO20» 8apuaHma UHOUKayuu.
Konuyecmso owubok y nuy, yyacmsyrouwux 8 Hacmosuwem
aKcnepumeHme, npu onpedesieHuu CMOPOHbI KpeHa Ha «nps-
moli» UHOUKaUUU agua2opu30HMa 0Ka3anoch 8 Cemb pa3 ebiuie,
yem Ha «obpamHol». He bbina nodmeepxdeHa aunomesa
0 MOM, Ym0 COYUOHUYECKUe XxapakmepucmuKu s8asmces
npedukmopamu npasunbHOCMU 80CNPUSIMUS NUMOMOM U UH-
mepnpemayuu um 8u3yanbHol npubopHol uHopMayuu.
Bo3moxHo, Ha omcymemaue 3Ha4uMbIX KOpPenayuL nognusIo
U 3Ha4umesnibHoe 00H00bpa3sue 8 COUUOHUYECKUX Xapakmepu-
cmuKax ucnbimyembix.

Kntouesble crioga: 6030yWHbIL MPaHCNopM, aguazopu3oHm, COUUOHUYECKUE Xapakmepucmuku, eocnpusimue, atmpekep (Eye

Tracker), 6esonacHocmb nonémos.

Jns uumuposanus: Apuruyesa O. B., Manuwesckuli A. B. BiusHue CoYUOHUYECKUX Xapakmepucmuk nuioma Ha 0cobeHHocmu
gocnpusmus U uHmepnpemayuu um 8usyasnbHol npubopHol uHgopmavyuu // Mup mpaHcnopma. 2022. T. 20. Ne 5 (102). C. 94-102.
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BBEOEHUE

«IToteps munoTom Bo3aymHOTO cynHa (BC)
MIPOCTPAHCTBEHHOH OPUEHTUPOBKH HECET CEPh-
€3Hy10 yrpo3y 0€3011acHOCTH MOIETOB, MOCKOITb-
Ky JTalTbHEHIIee Pa3BUTHE CUTYAINH, KaK TPaBH-
70, TIPUBOANUT K CEPHE3IHBIM TOCIEICTBUSIM:
CIIOKHOE ITPOCTPAHCTBEHHOE TTIOJIOKEHHUE; BBIXOTT
32 9KCIUTyaTallHOHHBIC OTPAaHWICHMUS; CBaJINBa-
HHUE, — KIIACCH(PHUINPYIOMINM COOBITHE TIO KaTe-
ropuu LOC-I (Loss of control in flight)» [1,
c. 212; 2, c. 46]. B moaTBep:KIeHIE 3TUX CIIOB
MOKHO B Ka4€CTBE OTHOTO M3 MHOTOUHCIICHHBIX
TIPUMEPOB TAKOTO POJia MPUBECTH aBUAIMOHHBINA
WHIHIEHT ¢ camonéroM Boeing 747SP-09 aBua-
xommannn «China Airlinesy», mpoun3omeamnii
19.02.1985 [3] Hag ATIaHTHYECKAM OKEAHOM TI0
MapmipyTy cienoBaHus u3 Tait0ast B Jloc-AH-
mxenec. Ho eciim B ymoMsIHYyTOM ciTydae BbIpa-
suBImiics B «Loss of control in flight» nammenT
MPON30MIEN N0 MPUYNHE HEBHUMATEIbHOCTH
¥ HemoBepHs K mprudopam y komanaupa BC, To
3HAUUTENBHO XyXKe CUTyarust, koraa mwiotr BC
HEBEPHO BOCIIPUHUMAET MTOKa3aHMs IIPHOOpa, TO
€CTb KOT/Ia PONCXOIUT OUIHOKA BOCHPHUSTHS
[4, c. 35].

[TosTomMy m3ydeHnEe TMPETUKTOPOB, BIHSIO-
WX Ha MPAaBHUIIBHOCTH BOCTIPHUSATHS M HHTEPIIPe-
Tallly BU3yalbHOM mpuOOpHOI MH(pOpMaun
nusiotoM BC, BHE BCSKOTO COMHEHHS, SIBISETCS
poOIeMOil BaXKHOH W aKTyaJIbHOM.

MNOCTAHOBKA MPOBJIEMbI

«SIcHOCTD 1 OTYETAMBOCTH BOCHIPUATHUS UME-
0T pelmIaromniee 3Ha4eHNe I ycrexa JIFo0oro
BHa YEJIOBEUECKOU JesITENbHOCTH. UeM TouHEee
BOCIIPUATHE, YeM TOJTHEE OTPa’kaeT YeIOBEK
00BEKT CBOCH aKTUBHOCTH, TeM TPOIYKTHBHEE
€ro JeATeIbHOCTh: KaK BOCIIPHHSII, TaK U Clie-
nan» [4, c. 34]. Tlo JaHHBIM H3BECTHOTO aBHa-
muonnoro nexarora B. A. Ceruésa, «Hanbomee
YacTO B TEXHUKE MIIOTUPOBAHUS BCTPEUAIOTCS
OITNOKH B BOCTIPUSATHH, PEXKE — OIITHOKH B OIICH-
Ke 00CTaHOBKH 1 PEIICHNUH U eI PeKe — OITHO-
KU B OCYIICCTBICHUH PEIICHHS, T.C. B JIBUKE-
Hum» L. OHAKO CpeIr MHOYXKECTBA BaXKHBIX JIJIsI
motupoBanus BC mpuOopoB, ecTh OnnH, 9bE
BimsgHUE Ha ipodnemy «Loss of control in flight»
OyZeT CI0KHO TIEPEOIICHHUTE — 3TO ABHATOPU3OHT.

! Cpiué B. A. O6yuenue nonéry: Meroaunueckoe nocodue
JUIsl TIEPBOHAYAJIBHOTO O0y4YCHHMsI MIJIOTOB B MOJETE MO
Kpyry / BeecorosHoe 100poBosibHOE 00IIECTBO COACHCTBUS
asuanun. — M.: IOCAPM, 1950-1952. B 2-x tomax. —T. 1. —
1950. — 196 c. [DnexrponHsiii pecypc]: http://akvictoria.
by/wp-content/uploads/2016/02/B.-A.-CerueB-O6yuenne-
nonéry-Yacte-1-1950.pdf. Joctyn 27.09.2022.

VIN] Al [ NO

Tak, B [5] u3BeCTHBII aBHALIMOHHBINA MICHXOJIOT,
npogeccop B. B. Kosios, onupasice, B ToM uuciie
1 Ha Matepuaisl pabor [6; 7], nuier: « ABuaro-
PBI 3HAIOT, CKOJIBKO CYIIIECTBYET aBUAINS, CTOJIb-
KO K€ BPEMEHHU KHUIIAT CHOPBI O TOM, KaKoit
JIOJDKHA OBITh MHJIMKALMS KPeHA Ha aBUaropu-
30HTE: MpsAMOil («c camonéra Ha 3emio, T.€.
cuinya>T BC HenoBrkeH, a MOABMKHA «3EMIISD» ),
WM 00paTHOM («C 3eMJIM Ha CaMOJIET, T.€. CHITY-
5T BC nonBuxkeH, a «3eMIs» HEMOJIBHIKHAY).
[Tpu 5TOM OBIBAaIOT MEPHO/BI, KOTJAa OCTPOTA
JIUCKYCCHU I10 JAHHOH npoOiemMe CTHXaeT
1 co3aéres BrieyarieHue, 4to oHa (mpoodiema)
pelieHa, OJJHaKO O4YepeJHOEe aBHAIIMOHHOE
IIPOUCIIECTBHUE, IIe TP PACCIEAOBAHNUN yCTa-
HOBJICHO HapylIeHHE NMPOCTPAHCTBEHHO
OpPUEHTHUPOBKH, C HOBOW CHUJIOW MOJAHUMAET
npobnemMy BHJa MHIUKAUKU KpeHa. J{o cero-
JTHSIIIHETO JTHS, HECMOTPS Ha MHOTOYHCIIEHHBIE
SKCTIIEPUMEHTANbHBIE HCCIIEA0BaHMUS HAOEKHO-
CTU JAEUCTBUM JETUMKA MPU HCIOJb30BAHUU
ABHArOPHU30HTOB C PA3HBIMHU BUAMU HHIUKALITU
KpEeHa, OIHO3HAYHOTO MHEHUS B aBHALIMOHHBIX
Kpyrax Kak y Hac B CTpaHe, TaK M 3a pyOexomM
He CIOoKUIoch. HanpoTus, BO3HUKIIA TApagoK-
caJibHasl CUTYaLMsL: B ITyOJIMKALUSIX TIPUBOJISTCS
JIaHHBIE B TI0JIb3y O0OpaTHOTO BHJIA WHJIUKALUH
KpeHa, a IPOMBILIUICHHOCThIO (0COOEHHO 3a
PYOEKOM) BBIITYCKAIOTCSl M yCTAHABJIMBAIOTCS HA
BO3/YIIHBIX Cylax MPEUMYIIECTBEHHO aBHaro-
PHU30HTHI C MPSIMBIM BHJIOM HHAUKAIIUH KpEHa»
[5,c. 108]234.

BecpMma BrieuaTistonye pe3ynbTaThl 9KCIe-
pUMEHTa, OAPOOHO IpeCTaBlIeHHbIC B [6; 7],
MPUBOJUT U3BECTHBIN aBUAIIMOHHBIN IICUXOJIOT
I1. A. KoBanenko: «37 NETYMKOB OHOM U3 Be-

2 Previc, F. H., & Ercoline, W. R. (1999). The «outside-in»
attitude display concept revisited. The International Journal of
Aviation Psychology, 9(4), 377-401. https://doi.org/10.1207/
s15327108ijap0904 5. [OrpaHHYEHHBII JOCTYII ISl TOIITHC-
YUKOB]. — [Ipum. peo.

3 Self, B. P., Breun, M., Feldt, B., Perry, C., Ercoline, W. R.
Assessment of Pilot Performance Using a Moving Horizon
(Inside-Out), a Moving Aircraft (Outside-In), and an Arc-
Segmented Attitude Reference Display. Paper presented at
the RTO HFM Symposium on «Spatial Disorientation in
Military Vehicles: Causes, Consequences and Cures», held
in La Corufia, Spain, 15-17 April 2002, and published in
RTO-MP-086. [Daexrponnslit pecypc]: https://www.faa.
gov/about/office_org/headquarters_offices/avs/offices/aam/
cami/library/online_libraries/acrospace medicine/sd/media/
MP-086-30.pdf. Joctyn 07.08.2022. — [1pum. peo.

4 Yamaguchi, M., & Proctor, R. W. A Compatibility Analysis
of Attitude Display Formats. International Symposium
on Aviation Psychology, 2009, pp. 355-360. [DnexTpon-
HBII pecypc]: https:/corescholar.libraries.wright.edu/cgi/
viewcontent.cgi?article=1058&context=isap_2009. [loctyn
07.08.2022. — IIpum. peo.
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a) 6)

Puc. 1 UHdukayus aguazopu3oHma: a) «<npsimasi», 6) «obpamHas» [2,
. 47; 9, c. 283].

JYIIUX POCCUHCKNX aBUAKOMITAHUH B YCIIOBH-
X, MOJICTMPYIOLIMX KaTacTpody, ONpeesisiiun
MPOCTPAHCTBEHHOE ToJIokeHUe u BbiBog BC
B FOPU30HTAJIBHBINA MOJET 10 aBUATOPH3OHTY
C «IpAMOI» MHIMKallMEHd KpeHa W TaHTaxa.
[Tpu sTom 29 nérumxos (78,4 %), momycrunu
OIIMOKY TPH OTIPEJICIICHUN HalTPaBJICHHs KpeHa
U TaHraxa, oHu 61 pa3 (16,4 %) ommbanuch
IIpHU ONpEJeICHNN HampaBieHUs KpeHa u 44
pa3za (11,9 %) npu onpeneicHUN HAIPaBICHUS
TaHra)xxa, TO €CTh IyTajH JEBbIH W MpaBbIi
KpEH, a TaKkke KaOpupoBaHHE U ITMKHPOBAHUE.
VY HuX 3a(h)MKCHPOBAHBI WILTIO3UH TTOJBHIKHOCTH
MPOCTPAHCTBA U yIpaBieHUs 3eMiIEN (BMeCTO
BC) B nonére, 4T0 MOXET SIBISATHCS OJHOMN U3
BOKHEHIINX MPUYUH ITOCIIEAYIONINX KaTacTpo-
dbuyeckux ucxomoB» [6, Ne 2, ¢. 9; Ne 3,
c. 10-11; Ne4,c. 11; Ne 5,¢.9;7,c¢. 2].
[TonoOHBIH KaTacTpPOPUUECKHUIT HCXON,
KOTJIa UMEHHO OMIMOKA BOCHPHUSATHS MHIOTOM
MOKa3aHUi aBUaropu30HTa C KIPSIMOI» MH/IH-
Kanue# crana ero (MCxona) MPUIHHOM, MPO-
n3omén nox Iepmeto 14.09.2008. «Ilo pesyns-
TaTaM pacclieIOBaHUs TaHHON KaTtacTpodsr®,
MAK B pasnene 5 «PekoMeHjalliy MO MOBBI-
IICHHUIO 0€30MaCHOCTH MOJETOBY B 5.5, MOMH-
MO NIpoYero, pexkomeHaosan: «Opranu3oBaTh
U MPOBECTU HCCIEIOBAHUS MO HU3YyUYCHHIO
ycioBuil motepu skxunaxamu BC mpoctpan-
CTBEHHOW OPUEHTUPOBKH H MOTAaHuUs B CIIOK-
HOE€ MPOCTPAHCTBEHHOE MOJI0KEHUE C BhIaueit
MPaKTHYECKUX PEKOMEHAALNIT 10 OBBIIICHUIO
6e3omacnocTu nonéros. Ilo pesynbraram pa-
00ThI pa3zpaboTarh U BHEAPUTH CHEIHAIBHBIN
KypC HOBBIIICHUS KBaJUPUKAUU JTETHOTO
cocTtaBa (TUma upset recovery), peycMOTpeB
B HEM TEOPETHYECKYI0O M MPAKTHUYECKYIO

5 OKoHYATENbHBIN OTYET 110 PE3YIBTATAM PACCIIEN0OBAHNUS
aBUAIMOHHOTO npouciiecTBusi: bounr-737-500 VP-BKO
14.09.2008 / MesxrocynapCTBEHHbINH aBUALIMOHHBIA KOMH-
TeT. [DnekTpoHHbIH pecypce]: https://mak-iac.org/upload/
iblock/c2d/vp-bko_report.pdf. Jloctyn 27.09.2022.

VIW]

gactu» [6, Ne 2, ¢. 10; 7, c. 3]. CobcTBEeHHO,
onucanuslil B [6; 7] II. A. KoBaneHko skcrie-
PUMEHT M MPOBOJUIICS B paMKax JaHHBIX pe-
KOMEHIAIUMH.

O6ouMm (urypantam mepMcKol KaTacTpo-
(bl IpUBBIYCH OBUT BAPUAHT UMCHHO HHJIHKA-
MU «0OpaTHOI», U, CyJs IO CpelHEMY HaJé-
Ty Y4aCTHHKOB 3kcniepumenTa (9918,8+1101,9
u 6382,7£1052,6 yacoB [6, Ne 2, ¢. 10; 7, c. 3]
JUTSI KOMaHIUPOB U BTOPBIX ITHJIOTOB, COOTBET-
CTBCHHO), UM OH TOXEC ObLI, KAK MHUHHUMYM,
XOPOIIIO 3HAKOM (TIPUMEPHO MOJIOBUHA U OoJiee
oT Bcero ux Hanéra [6, Ne 3, c. 18; 7, c. 31]).
[TosToMy BCTa€T BONPOC, HE SBISIOTCS JTH 3TH
PEe3YJIBTaThl CICICTBUEM «CHJIbI TPUBBIUKI,
a HE HEJJOCTATKOM aBUArOpPU30HTA C KIIPSIMO
WHIUKAIMCH, a TaK)Ke CYNICCTBYIOT JIU Ipe-
JMUKTOPBI, BIUSIONUE HA MPABUIBLHOCTH BOC-
MPUATUS U HHTCPIPETALUHA BU3YyAIBHOU MPHU-
00pHOI MHGOPMALIUU THIIOTOM.

L]envio HacTOAIIEH CTATbU U SIBJSIETCS MIPO-
SICHCHUE BOMPOCOB MPEUMYIIECTBA «IIPSIMON»
U «00paTHOI» MHAUKAIIUHU.

MATEPWAIbI U METO[bI

OCHOBOH AJIs1 CPaBHUTEIBHOTO aHalN3a
CTaJl 9KCIIEPUMEHT, B KOTOPOM, IIOMUMO (DUK-
CalluM HEMOCPEJCTBEHHBIX PE3ylbTaTOB BHI-
MTOJIHEHUS 3a/1aHUSI UCTIBITYEMBIMU, JIJIS TTONTY-
YeHHsl J00aBOYHBIX CBEACHHH 00 OCHOBHBIX
30HaX HANpPaBIEHHOCTU BHUMAaHUS MPU BOC-
MPUSITUH 3PUTEIBHOTO 00pa3a B KauecTBe
JIOTIOJTHUTEIILHOTO 000pyI0BaHUsI OBIT HCITOJb-
30BaH «crtanuoHapHslii npudop Eye Tracker
Tobii REX®. Auanus u 06paboTka monyueH-
HBIX TIPU 3TOM JAHHBIX MPOU3BOJUIACH C MO-
MOIIbIO CIEIHATbHOTO KOMIIBIOTEPHOTO MPO-
nykra (paspaborka A. I1. [lnscoBckux, rinaB-
Horo koHcTpykTtopa HTI[ «Opranuzanus
BO3JYIIHOTO JABUXXEHUs» Bcepoccuiickoro
HUWMU pannoannaparypsl), IpeHa3HaU€HHOTO
JUISl aHAJIM3a Pa3IUYHbIX ACIIEKTOB MepeMelie-
HHUS B3IVIs7a, B IPOLIECCE BBIMOTHEHUS 3aJaH-
Horo ynpaxHeHus» [8, ¢. 129]. «bsu1o npose-
JICHO CPAaBHUTEJILHOE UCCIIEIOBaHNE Ha IIPeJi-
MET BBIFBIICHUS Y YYaCTHUKOB IKCIEPUMEHTA
WHAMBUYAJIbHBIX Pa3IUUYUM B BOCHPUATHU
U UHTEpIpeTaluu NoKa3aHUi aBuaropu3oHTa
1o kpeny [1; 2; 9] ¢ «npsiMbIM» U «OOPaTHBIM»
BapuaHTaMu WHAukanuu (puc. 1). 3amanue
MIPEJICTaBIISLIO CO00It ceputo ciaiiioB, mocie-

& Tobii. [DaexrpouHbIi pecypc]: https://www.tobii.com/.
Joctyn 27.09.2022.
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JIOBAaTEJIbHO MPEABIBIAEMBIX HCHBITYEMOMY
C MOKa3aHMUSAMHU aBHATOPU30HTA MO KPEHY
B pa3HO#l MHAuKauu. B o0miel ClIoKHOCTH
JNIeMOHCTpUpoBanock 20 cral10B, MO IECAThH
HITYK Ka)/10T0 THUIIA BIEPEMEXKKY, Ha KOTOPBIX
3azanHbId kpeH B 10, 20, 30, 40 u 50 rpagycos
ObUT IIPEJCTaBICH B 000MX BapHaHTaX WHIM-
Kalluu. 3aJjaHue NpeaBapsuioch HHCTPYKIHEH,
B KOTOPOH TakKKe IOAYEPKUBAIOCH, UYTO BbI-
HOJIHUTH 3aJJaHhe HEOOXOJUMO KaK MOXHO
ObIcTpee ¥ MaKCHMAaJIbHO TOYHO» [2, c. 46].
B Tab. 1 npeacrasiieH nepeyeHb U yCIOBHBIE
0003HaUEHUs OLIEHUBAEMBIX TT0Ka3aTesei.

Jl1st ICUXOJIOTMYECKON TMarHOCTHKY ObLIH
UCTIOJIb30BaHbI TECTHI, OMPENEISIONUE COIHO-
HUYECKHE XapaKTePUCTUKN YYAaCTHUKOB 3KCIIe-
pHUMeHTa!

* connoHn4eckuit rect «MM-1» [10];

* tunoBendyeckuit Tect David West Keirsey
[11].

[TockonbKy B KOHLENTYaJIbHBIX IMOAXOMAAX,
MPUMEHEHHBIX B JIAHHBIX T€CTaX, UMEIOTCS Cy-
mecTBeHHble ommuns [12; 13], 6buto perieHo
UCIIOJIb30BaTh 00a TeCTa COBMECTHO.

Jlns aHanusa pe3yabTaToB HCHOIb30BANICS
A3bIK TIporpammupoBanust R™8. B pabore Obuin
HCTIONB30BaHbl KOPPENALUOHHBIN aHamu3 [14]
u G-kpurtepuii 3HakoB [15].

B HacTosdmeM skcnepMMeHTE HMPUHAIO
yuactue 50 crynentoB-nunoroB Cankr-Iletep-
Oyprckoro rocyapcTBEHHOTO yHHBEPCHUTETA
rpaxaanckoi asuanuu (CII6GT'Y T'A), 3-5
KypcoB o0y4eHus. Bce yqacTHUKH IPOXOUIN
JETHYIO U TPEHAKEPHYIO MOAIOTOBKY UCKIIIO-
YUTEJIbHO C MCIOJIb30BAHHUEM TOJBKO JIHIIb
ABMaropU30HTOB C «IIPSIMON» nHauKanue. To
€CThb B OTVINYHUE OT YYACTHUKOB dKCIIEPUMEHTA,
KOTOpBIN omnucaH B padbotax [6; 7], aBuaropu-
30HTBI C «OOPATHOW» MHMKALIMEH HE SBIISIIHCH
JUISL HUX TPUBBIYHBIMH, a CKOpee OBLIN «dy-
HKIBIME.

OKCIepUMEHT MPOBOAMIICS B JiBa dTara.

Ha nepBom asramne (BecHo# 2021 ropa) noa
pyxoBozactBoM O. B. Apunungesoii, A. J. Boii-
tukoM u B. JI. KuspkeBoii 0110 00cienoBano 47
ctynenTtoB msroro kypca CII6IY T'A criernanu-
3auun «Opranuzanust IETHOH padoTs». Ero
pe3yJabTaThl OBLJIM YAaCTHYHO OIMYOJIMKOBAHBI
B cTathsx [1; 2; 9].

"Research & Statistical Support Services / University
Information Technology. [DnexTponHslii pecypc]:
http://it.unt.edu/research. JJoctyn 07.08.2022.

8 The Free Software Foundation. [DnekrponHsiii pecypc]:
https://fsf.org/. loctyn 07.08.2022.
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Taonuna 1
OuenuBaeMble B X0/1€ IKCIIEPHMEHTA
MOKA3aTeJIu U UX YCIIOBHOE
0003HauYeHUe [BBHINOJIHEHO aBTOPaMH]

TTokazarens

L/R HarfpaBlIeHHE KpeHa

N, | xonn4ecTBo ommboK B ONpeneneHnn
HAaIpaBJICHUS KPeHa

Y 3HAYCHUE yIila KPeHa B rpagycax

A, cpeqHee 3HaYeHHE OMIMOKH B ONpeieJIeHUH yIia
KpeHa B Ipajycax

N, KOJIMIECTBO OIIMOOK B ONPEeeIICHUH BEIHINHBI
KpeHa

N obmee xonuuectBo omubok (N, . +N)

T CyMMa 3aTpaueHHOTr0 BpeMEHU

TIpumedaHue: Bce MOKa3aTely OLCHUBAIUCH JUIS «IIPSIMO
(D) u «obparHoit» (R) nHaukanumii, a Takke cymmapHo (S)
1o 00euM.

Ha Bropom srare (3umoii-BecHoit 2022 rona)
Take non pykoroactsom O. B. ApunuueBoi,
I1. M. JlaBpeukum u B. C. Me3eHIIEBBIM OBLIO
o0cnenoBano emé 40 CTY/ICHTOB TPETHETO U YeT-
Béptoro kypcos CIIOI'Y T'A cmenuanu3zanuu
«Opranunzanys JETHOU pabOThI».

B HacTos1em nccnea0BaHuN HCTIONIb30BAHBI
nanHeie umb tex 50 (24+26) y4acTHUKOB,
y KOTOPBIX OBIIM BBIMOJHEHBI 002 COLMOHMYE-
ckux tecta [10; 11]. TIpoune ucnonb30BaHHbIC
MICUXOAMAaTHOCTUYECKHUE METOIUKH B JTaHHOM
CTaTbe HE paccMaTPHUBAIOTCS. DKCIEPUMEHT
MIPOBOJIMJICS HA JOOPOBOJIBHOW OCHOBE, B COOT-
BETCTBHY C OCHOBHBIMHU OO THYECKUMH ITPABH-
namu®.

PE3YNbTATbI U OBCYXXAEHUE

Crnetyet OTMETHUTb, 4TO 00a ATara SKCIepu-
MCHTA TMOJHOCTHIO MOATBECPIAUIU MHCHHE
B. B. Koznoga [5], I1. A. KoBanenko [6; 7] u 1ie-
JIOTO psijia Apyrux (Hampumep, [16—19]) uccne-
JioBaresiell 0 MperMyIIecTBe «00paTHOro» Bapu-
aHTa WHIWKALUY.

Eciu B3sTh TONBKO PacCMOTPECHHBIC 3/1€Ch
pe3ynbrathl 50 HCIBITYEMBIX, TO CPETHEE BPEMSI,
3aTpavueHHOC UMU Ha OJIMH CJa[, JJs «o0par-
HOM» MHAUMKAUUM MeHblne Ha 12 % unu Ha
TOJICEKYHIBI, 9eM [t «rpsamoit» (T /10T, /10
=4,42-4,23 = 0,49 c¢). 1 npu 3TOM KOJIMYECTBO
OIIUOOK B OTIPE/ICIICHUU KPCHA JJTsl «O0paTHOM»
uHAUKauU Ha 6 % MenbIe, v Ha 11 % MeHbIe
Cpe/IHee 3HAUCHHE ONIMOKHU B OTIPEICIICHIH YTJIa
KpeHa (Ay), u3 pacuéTa Ha OJIHY OIIMUOKY B OIpe-
neneHuu oHoro. B nienom, n3 50 yyacTHukoB y 21

° Vurakos E. B. BruosTtuka: yueGHUK 1 IPAKTUKYM JJIst
By30B. — M.: FOpaiir, 2019. — 306 c. ISBN 978-5-534-
01550-8.
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Puc. 2. llpumepbl mensoebIx Kapm, ChopMUPO8aHHBIX NO 8CeMy 3a0aHUI0 8 UeIoM [8bINOSIHEHO agmopamu].

npotuB 10 MeHbIIE OMMOOK B ONPENEICHUN
yria KpeHa (Nv) Mo «0OpaTHO» HEXKETH 0
«psMoit»y nHaUKanud (y 19 demoBek dmcio
ommooK onHaKoBo). CienoBarenbHo, o G-Kpu-
TEpHIO 3HaKOB [15] MOXKHO, cunTast 3aMephl 1O
«IPSIMOM» M «0OpaTHOI» MHAMKAIHIM Kak
«pa3HbIC TIOKA3aTeNN OMHUX M TEX JKE UCTIBITYe-
MbIX» [15, ¢. 76], 11 ypOBHS CTaTUCTUYECKOU
3HagnMocTh p < 0,05 [15, c. 323], mpeobaganue
TUTMAYHOTO) CJ[BUTA B TOYHOCTH ONPE/ICIICHNS
yIiia KpeHa il «0OpaTHOW» WHIUKAIUHU IO
OTHOIIEHHUIO K «IIPSIMOID IPUHAMATH TOCTOBEP-
M (G = 10<10= G, o)

Ho nanHbBIE OTIMYMS MEXAy pe3yiabTaTaMu
9KCIEPUMEHTA T10 «IIPSIMOID U «0OpaTHOI» MHIN-
KaIMsIMU TIPH BCEH MX BRXHOCTH HE WAYT HU
B KaKO€ CPaBHEHHE C TEM, YTO BBISIBIJIOCH MO
pasmunio BenmuanH N, .= 35y 11 genosek,
N, .. =5y 4 genosek. Pasnnma B cemp pas (!!!)
TI0 YHCITy OIIMOOK ¥ TIOYTH B TpH pasa (!) mo gwc-
JIy OIIMOMBIINXCS — 3TO BECbMa CYIIECTBEHHO.
Pesynbrar B 7 % ommOOK pH «IIpsIMOD MH/INKA-
X MeHbIIe, yeM 16,4 % B aHAJIIOTHIHOM JKCITe-
puMeHTe [ 7], HO, TOCKOJBKY YCIOBHS SKCIIEPUMEH-
TOB HE WJICHTHYHBI, TO MOKHO TOBOPHTH JIHIIIb
0 TOM, YTO HAJIMIIO OIMHAKOBBIC TCHICHIINN.

VIW] [l

[Nomydaercs, 4TO CTYAEHTHI, HCIIOIb30BaAB-
mye B X0/e Y4EObI NCKIIOUUTEIILHO aBHArOpH-
30HTBHI € IIPSIMO MHIUKAINEH, B OOJBIINHCTBE
CBOEM ObICTpee M TOYHEE MOIB30BAINCH WH/IH-
KaImei «o0paTHoi». A BeIb BCEro OfHa OIITHO-
Ka BOCHPUSTHS NMOKa3aHUH aBHAaropu30HTA
B MEPMCKOM aBHAIlMOHHOM IMPOUCIICCTBUHU
OKazanach (paTaabHOM.

[Ipumenenne B sxcniepumente Eye Tracker
«TIO3BOJIMJIO BBISIBUTH IIEJIBINA PsII MOMEHTOB,
KOTOpBIE€ TPEJCTABISCTCS [ENEeCO00pa3HBIM
WCCIIE/IOBATh B IATHEHIIIEM: TTOTyYEHHBIE Te-
JIOBBIE KaPTHI, TJIE 0TOOPAXKAIOTCS 30HBI IPEUMY-
IIECTBEHHON (PUKCAIMU BHUMAHHSI yJaCTHHKOB
B XO7I€ BBITIOJTHEHUS 33aHus (CM. pHC. 2), UMe-
FOT TOCTaTOYHO JTIOOOMBITHBRIA Xapakrep» [1].
TerunoBslie KapThl 1 47 YIaCTHUKOB (TIATHIH KypC)
TIEPBOTO 3Tarna YKCepruMeHTa, 1 40 yJacTHUKOB
BTOPOTO 3Tarna (TPeTHi 1 9eTBEPTHIN Kype) 1Mo-
Ka3aJd, 4TO U B TOW, U B APYTOH BBIOOpKaX
TIPUCYTCTBOBAJIN JIIO/IM, Y KOTOPBIX 30HBI pac-
TIpeieNICHUs] BHUMAHUSI, IMCIOT BBIPAKCHHBIC
OTIIMYUSI OT PacIpeeIeHIs, XapaKTePHOTO IS
OCHOBHOMW MacChl y9aCTHHKOB. B OonbImHCTBE
ClTy4aeB «OCHOBHBIE 30HBI HAITPABIEHHOTO BHU-
MaHus Ipu 000MX THUTIAX WHIUKAIMIX PacIiosa-



Taodauma 2

Psix koppeasiuuii Me:kIy JTaHHBIMH, OJY4eHHBIMHU
¢ nomouibi0 Eye Tracker [BoinosiHeHo aBTOpamu]|

Iepsas Bemunna | Bropas Bemruuna |1, BeiBox o cuite BEIBOZ 0 3HAYMMOCTH KOPPEISIIIAK
KOpPETSIUN

T, N, +0,4299 yMepeHHas p=<0,01 BBICOKO 3HaUMMast

T, S +0,3099 YMepeHHas p=<0,05 3HaYMMast

T, N, +0,3501 yMepeHHast p=<0,05 3HAUMMast

T, AL -0,2880 ciabast p<0,05 3HAYUMAs

T, N, +0,3573 yMepeHHas p=<0,05 3HauUMMas

T, N, e -0,2461 crabast p=<0,05 3HAYUMAst

T, N, +0,3217 yMepeHHast p=<0,05 3HAUMMast

T, A, +0,0607 OueHb ciiabast p>0,01 He3HAYMMast

T, N. +0,3805 yMepeHHas p<0,01 BBICOKO 3HaYMMast

T N, . +0,2944 crabast p<0,05 3HAYUMAs

T, N +0,3127 yMepeHHas p<0,05 3HAUMMast

T, A -0,2461 crnabast p>0,01 He3HaYMMast

N, AL +0,1977 OueHb cirabast p>0,01 He3HAUYUMast

N, A +0,3610 yMepeHHast p<0,01 BBICOKO 3HAYMMast

N A +0,1500 OueHb ci1abas p>0,01 He3HAYnuMast

TaJINCh BJIOJIb CTHJIM30BAHHOTO H300paKCHUS
curysta camonéra (puc. 2a). OHaKO B HEKOTO-
PBIX CITydasiX PacrojOKEHUS 3TUX 30H HMMECIOT
SIBHBIC OTJIMYHs, HAIIPUMEP, PACIOJIararoTCs
MEPICHNKYIIIPHO CHIIYITy CaMOJIETa WIIH K
PACILTBIBAIOTCS [0 BCEMY BEPXHEMY MOJIYKPYTY
(puc. 20). OcoOeHHO TaHHBIE PA3THYNS 3aMETHBI
Ha TCIUIOBBIX KapTax YYaCTHUKOB, CHOPMHPO-
BaHHBIX 10 BCEMY 3a/IaHUIO B LIeTIoM» [2, c. 47;
9, c. 286].

Crnenyer Takke 00OpaTuTh BHUMAaHUC U Ha
«(pakKT mpeBaTUpPyONICH KOHIICHTPAIIMH BHU-
MaHUs HCTIBITYEMBIX HA BEPXHEH YaCTH dKpaHa
MoHuTopa» [2, c. 48] 3aduKkcUpOBaHHOTO
TaKKe Ha 00OMX 3Tarax JKCICPUMEHTA, 4TO
MOJNTBEPKIACT HAOIIOACHUS, OTMCUCHHBIC
B Harei padote [20]. DTo X0OpoIIo BUIHO Ha
puc. 2.

B Tabn. 2 nmpuBeCHBI HEKOTOPHIC KOPPEIs-
UM MEX]Ty TAHHBIMU, KOTOPBIC OBLITH MOTYyYCHBI
¢ momoineto Eye Tracker, Tounee, ¢ moMoIibp0
HCIOJIB3YEMOr0 MPH 3TOM CICIHATBHOTO KOM-
MBIOTEPHOrO MPONYKTa, pa3pabOTaHHOTO
A. TI. TTnsicOBCKHX, TTO3BOJIUBIIETO, B YaCTHOCTH,
C BBICOKOHM TOYHOCTBIO (DUKCHPOBATH BPEMCHHBIC
MPOMEKYTKH, 3aTPAYCHHBIC UCIIBITYCMBIM Ha TY
WJIM UHYIO OTICPAIIHIO.

Kak xopoIo BHIHO U3 pe3yabTaToB, MPEI-
CTaBJICHHBIX B TA0JI. 2, 0COOEHHO K€ YETKO ISt
«TpsiMoit» uuankanuu (naaexe D) nabmogaercst
«mapaioKcaabHasD KapTHHA — YeM OOJIbIIE Bpe-
MEHH TPATHUTCS HA TPOCMOTP cliaiia (UCIbITye-
MBIC PErYJIUPOBAIIN BPEMs CaMH), TeM OOJIbIle
OMIUOOK JIOMYIICHO.

NAHRVIC

OEHH CTN Bt PVATNAMMHTICP CTdnnm

Pesysbrarsl skcriepuMeHTa BooOI1e CephE3HO
HACTOPaXXMBAIOT. Tak OJJMH U3 y4aCTHUKOB CMOT
U3 JECSATU CINANJIOB C «IPSIMOI» WHIUKAIMEH
KpEeHa OIIMOMTHCS C ONpPENEeIIEHHEM CTOPOHBI
kpeHa neBsTh (1!!) pas. /IBoe qpyrux y4acTHHKOB
TaKKe JIOIYCTHIIH 110 BOCEMb M IIECTh OIHUOOK
U3 JISCSITU COOTBETCTBeHHO. [Ipn aTOM BCe Tpoe
3aTpaTUIId He PEKOPJIHOE, HO 00JIee IPOIOIIKH-
teapHOe (Oosbmie ueM B 1,5 paza) Bpems Ha
npocMoTp cnaiiaa. Uro ato? Hexxenanue Hampsi-
rarbest? Vinn BeE sxe sIBHBIC HEIOCTAaTKH podec-
CHOHAJILHOTO TICHXOJIOTHYECKOTO 0TOOpa, O KO-
TOPBIX MBI YK€ He pa3 nmucanu [21; 22].

Taxke B paMKax JIaHHOTO HCCIICJOBaHMUS,
ObLI1a BBIBUHYTA FHIIOTE3a O TOM, YTO OJIHUM U3
MPEIUKTOPOB, KOTOPHIE BIHSIOT HA MPaBUIIb-
HOCTb BOCHPUSITHS TTMIIOTOM U MHTEPIPETALN
UM BH3YyalIbHOM NPpUOOpHON HH(POPMALIUH MOTYT
CITy’KUTh €T0 COIMOHMYECKHE XapaKTEPUCTUKH.
Benp cumraercs, 4TO COLMOHUKA OMpPEAEISeT
Tun nHpopmannonHoro meradonusma (TUM),
T.€. «CIoco0 0OMeHa HH(pOPMAITUCH HEKOH CHC-
TEeMBI C OKpYyXarlleil e€ cpenoil, onpenensio-
M MPOLIECCH MOTyYeHus, 00pabOTKH U nepe-
Jla4¥ BOBHE MH(OpMANUU U Mpeodiialatoyro
HamnpaBIeHHOCTb ATUX TporieccoBy [ 12; 23]. s
MIPOBEPKH 3TOM TMIOTE3bI BCE YYACTHUKHU IMPO-
IUIM TICUXOAMAarHoCTH4YecKkoe obciienoBanme
tectamu «MM-1» [10] u Keirsey [11]. TTomy-
YEHHBIE COLIMOHUYECKUE MOJEIH 00CIe/I0BaH-
HOH IpyIIbI TOKa3aHbl HA puC. 3.

XoTs MozieNn!, TOMyYeHHBIE 110 3TUM JIBYM
pPa3HBIM TecTaM SIBHO BHEIIHE OTJIMYAIOTCS,
MEX1y HIMH HIMEETCS BBICOKO 3HaYnMast Koppe-

MIORVIACCRVIXARAPDARLEPVCIVIREIV

BN3YAITBHOWN IMOOPHONMHOYL

9%



25

20

B «MM-1»

H Keirsey

umn3 CM 3C3 MU 3U3 NCU CN3 U3M I3 3CU €33

mwan nc3 3mMnm 133 Cm

Puc. 3. CoyuoHuyeckue Modenu o6cnedosaHHoll 2pynnkI [8bINOTHEHO agmopamu].

nsmwst cpenHeit cusl (0,5 < [ 0,6495<0.,7;
pr,o,om =2.87> Hcl)aKT. =2,52>241= HKp.O,Ol’ TO
ects p <0,01) [14; 15; 24].

[ToaTBEepaNTH THITOTE3Y O TOM, YTO COLIHOHH-
YECKUE XapaKTEPUCTUKU BIHAIOT Ha TPABUIIb-
HOCTH BOCHPHATHS MMHJIOTOM ¥ MHTEPIIPETAIIUI
UM BH3YyaJbHOW MPUOOpPHONW HMHpOpMAIIH He
yaanock. Kak BuaHO 13 Tabm. 3, maxke 3HAUNMBIE
KOPPEJSAINH MEXIYy TAHHBIMH, TTOTYyYCHHBIMHI
¢ momompio Eye Tracker (a Tounee, Kak yxe
YIOMHHAJIOCH, C TIOMOIIBIO TPOTpaMMBI 00pa-
OOTKH ero TaHHBIX ), U COMOHNIECKIMH XapaK-
TEPUCTHUKAMH TI0 CHJIE OHBIX HE MPEBBIMIAIOT
ymeperHoii (0,5 < Lo < 0,7).

Haunxynimme pe3ynbTarsl M0 3aTpadeHHOMY
BPEMEHH MOTYIHIINCH Y HCIIBITYEMBIX, B COITHO-
HUYECKOW MOJIETHN KOTOPBIX MpeodianaeT CeH-
copuas cocrassromas (M)

BbIBO[bI

[TosIHOCTBIO MOATBEPANUIUCH IPUBEIEHHBIE
psimom aBTopoB [5—7; 16—18] moBomBI B TONB3Y
«oOpaTHOTO» BapraHTa nHANKanuH. KomaectBo
OIMHUOOK y JHI, YYACTBYIOIIHUX B HACTOAIIEM
SKCIEPUMEHTE, MPHU OMPEACICHUN CTOPOHBI
KpEeHa MPH UCIIOIB30BAHUH «IIPSIMOI» WHANKA-
[IIH aBUATOPU30HTA OKa3aJI0Ch B CEMb pa3 BHIIIIE,
YeM TIPU WCIOIH30BaHWU MHAWKAIIMN «00pat-
HOMY.

He Op11a moaTBEpIKaeHA THTIOTE3a O TOM, UTO
COIMOHWYECKHUE XapaKTePHUCTUKH SBISIOTCS
MPEIUKTOPAMH MTPABUIFHOCTH BOCIPUSATHS MTH-

VIW] [l

JIOTOM W MHTEPIIPETALMN UM BH3YaJIbHON MPH-
6opHoit napopmanmu. bonee Toro, Xyamue mo-
Ka3aTelr MUIOTOB-CEHCOPUKOB SBHO HE COOT-
BETCTBYIOT TEOPETHUCCKUM IPEAIOCHIIKAM,
MTOCKOJIBKY (IO COIMOHMYECKON TeopuH [25]) 310
«IIOOU OUIYIIEHUH C XOpOILIO pa3BUTOM Ipo-
CTpPaHCTBEHHOH OpreHTaIme Onaromaps Haaéxk-
HOM CHCTEME OpPTaHOB UyBCTBY.

Bo3MoxHO, Ha OTCYTCTBHE 3HAYMMBIX
KOPPEJSIIIU TTOBIHSIIO W 3HAYUTEIBHOE OfI-
HOOOpa3ne B COMMOHNYECKUX XapaKTePUCTH-
KaX MCHBITYeMBIX. Ta e CEeHCOpHasi COCTaB-
JIAIOMIas B COIMOHWYECKOW MOJIETH TPYIIIIHI
HCIBITyeMbIX 110 TecTy Keirsey paBHa 67,5 %,
a mo tecty «MM-1» — 64,9 %. ScHo, uTO
nmo0bIe (QIOKTyaruu mpu 3ToM OyayT oTpa-
KaTbCsl Ha Koppemsanusx. Ho ckopee Bcero,
cJenyeT MPUHATH BO BHUMaHHUE TO, KaK MUIIET
B. B. Ko310B, 4TO «€CTh 110U, 1J151 KOTOPBIX
MpsIMOW BUJ MHIMKAIIUHA KPEHA «POIHEEY,
1 OHU 0e3 3aTpYAHEHUN 110 TAKUM aBHATOPH-
30HTaM OIpPeIeNsSIoT MPOCTPAHCTBEHHOE T10-
noxerne BC. Haobopot, mo aBHaropuzoHTy
¢ o0paTHOH MHAWKaNHel KpeHa UM 3TO cjle-
naTh cinoxHee. CiemoBaTenbHO, y YacTH
JIIoZiel BpOXKAEHHBIE ICUXUYECKUE MEXaHU3-
MBI IPOCTPAHCTBEHHOH OPUEHTUPOBKHI UMEIOT
HE TEOIEHTPUUYECKYI0 CHCTEMY KOOpAWHAT
(s TOIBWXKEH, a 3eMJISI HEIOJIBUIKHA), a ATO-
LHEHTPUIECKYIO (S HETIOIBIIKEH, a 3eMJIS 110-
JIBYKHA). XOPOIIO 3TO WJIHM IIOXO CKa3aTh
Henb3a. OQHAKo, IO JaHHBIM psijia UCCIEN0-



Taoauua 3

Hamno6oJiee 3HaUMMBbIe KOPPeJISIMHA MesK1y AAHHBIMH, MOJY4YeHHBIMH € TIOMOLIbIO
Eye Tracker 1 cCOUMOHNYECKUMHU XaPAKTEPUCTHKAMMU [BbINOJTHEHO ABTOPAMH]

IepBas Bropas L BeiBoz o cuie BbIBO 0 3HAUMMOCTH KOPPETIALHN
BeJIHYMHA BEJTHYMHA KOppeJIsIuu

T Ko -0,3127 yMepeHHas p=<0,05 3HaUMMast

T Ko -0,2967 ciabast p<0,05 3HaYUMast

T M, +0,3040 yMepeHHas p=<0,05 3HAYMMast

T M., +0,3175 yMepeHHas p<0,05 3HAYMMast

T, Ko +0,3223 yMepeHHas p<0,05 3HAYMMast

T, M, +0,3252 yMepeHHas p=<0,05 3HAYMMast

T, M., +0,2794 cnabas p<0,05 3HAYUMas

T, . -0,2890 cnabas p<0,05 3HAYMMast

T, K -0,3420 yMepeHHas p<0,05 3HAYMMast

T, Ko -0,2994 ciabas p<0,05 3HAYMMast

T, M, +0,3192 yMepeHHas p<0,05 3HaYMMas

N Ko +0,2914 cnabas p<0,05 3HAYMMas

Niks Ko +0,3095 yMepeHHast p=<0,05 3HAYNMast

N, Ko +0,3685 yMepeHHast p=<0,01 BBICOKO 3HaYMMast
Nowo Ko +0,3486 yMepeHHast p=<0,05 3HAYNMast

IIpumeuanue: K u M — cocrasnsitomue conponnyeckoit Moaenu yenoseka (CMY) [12] mo Tecty Keirsey u Tecty «MM-1»
COOTBETCTBEHHO, MHJEKC MPU HUX — 370 THIM, K KOTOPOMY OTHOCHTCS COOTBETCTBYOmas cocTapisiomas CMY, a &, — ko-
3G GUIHEHT TPUTOTHOCTHU 10 COLMOHUYECKUM XapaKTepuCcTHKaM (1o Tecty «MM-1») [12].

BaHUM, JIIOJIeH ¢ STOUEHTPUUYECKON CUCTEMOM
KOOpPAMHAT 3HAYUTEIbHO MEHBIIE U COCTaB-
JIs110T oHH 10 15-20 %. CTaHOBUTCS OUYCBH]I-
HBIM, UTO, CO3/1aBasi aBUArOPU30HTHI C MPSIMOU
WHIUKAUEH KPeHa, MBI UAEM IIPOTUB IIPUPO-
JIbI T€X, Y KOI'0 B ICUXUKE 3aJ10’)KeHa IOl eH-
Tpuyeckas cucteMa koopauHat. M Hao60poT,
MpUMCHCHUE aBUAaTOPH30HTOB ¢ 0OpaTHOU
UHAUKAKUEH co31aéT TPYAHOCTH MPU UX IKC-
IUTyaTallid TEeM JIETYUKAM, Y KOTO MCHXHKA
(YHKIIMOHUPYET B ATOICHTPHYCCKON CHCTEME
koopauHar» [5, c. 109-110].

MoxHO IPEANoIoKUTb, YTO AaHHAS CHCTEMA
KOOpAMHAT, BO3MOXKHO, HUKAK HE CBsI3aHa WU
CBsI3aHa OYCHB CJIA00 C COIIMOHNYCCKAMU XapakK-
TEPUCTUKAMH. DTOT BONPOC elI€ MOJICKUT UC-
CJIeJIOBaHHUIO.

OpHako aBTOPHI MOTHOCTHIO MPUCOEIUHSIOT-
s K BBIBOJIaM, TIOTYYCHHBIM B padoTax [5-7]:

1. «Ilony4yeHHble pe3ynbTaTbl CBUIACTEINb-
CTBYIOT O MOPOYHOCTU KOHUEMIHUHU «IPSIMOD»
WHAWKAIUY KPeHA U HEOOXOAMMOCTH €€ 3aMEHBI
Ha «oOparHyro» MHIUKauoo Ha Bcex BC rpa-
JKJIaHCKOM aBuanmmy» [6, Ne 5, ¢. 25; 7, c. 104].

2. «B aBuanuro HeOOXOAUMO OTOUPATH JTFONCH
TOJIBKO C T€OLIEHTPUYECKOM CUCTEMO KOOpAUHAT
B ()YHKIMOHUPOBAHHUHU TICUXHYCCKUX MECXAHU3-
MOB IPOCTPAHCTBEHHOI OpueHTUPOBKU. C 3TOM

NAHRVIC

OEHH CTN Bt PVATNAMMHTICP CTdnnm

LEITBIO TIPH MPO(GECCHOHAIBHOM TICHX0JIOTHYE-
CKOM 0TOOpE HCIIOJIb30BaTh CIICINAIBHBINA TECT»
[5, c. 110].

3. «YcranoButh Ha BC aBHaropusoHTsI ¢ 00-
paTHBIM BUIOM UHIUKALIUU KPEHA, COOTBETCTBY-
I0IMM (PYHKIIMOHUPOBAHHIO TICUXUYECKUX Me-
XaHU3MOB MPOCTPAHCTBEHHON OPUEHTUPOBKU
y JIIO[IeH C TEOLICHTPUUECKON CUCTEMOM KOOp/IH-
Hat [5, c. 110].

[IpoBenéHHBIE HAMM UCCIENOBAHUS, XOT
OHH, pa3ymeeTcs, TPeOYIOT CBOETO MPOIOIIKe-
HUSI, IPOJIEMOHCTPUPOBAIIN 1IETIECO00Pa3HOCTh
psiAa HampaBJI€HUN B M3yYEHUH JaHHOTO BOII-
poca.
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XENE3HOAOPOXHbIN «PbIBOK»
|
BriusiHue eekmopa u memMnos
3KOHOMUYECK020 passumusi Poccuu

Ha Xene3HoO0POXHbIE NePesosKu:

om nepsou pocculickol xene3Hol
0opoau do macwmabHol cemu.
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Kakue 80npockl )Keﬂe.’iHOdOpO)KHOZO
mpaHcnopma nonadanu Ha cmpaHuyb!
2asem U Hay4HbIX XypHaros.



HAYYHAS CTATbA
Y[IK 656.2:33(470)
DOI: https://doi.org/10.30932/1992-3252-2022-20-5-12

Mup tpaHcnopra. 2022. T. 20. Ne 5 (102). C. 104-112

Pa3Butue xenesHogoPOXHON CETH
U «OONbLIOK IKOHOMUYECKUMN PbIBOK» B Poccuu

Mocksa, Poccus.

Omutpuit MAYEPET

AHHOTALINA

KenesHodopoxHbIli mpaHCNopm Okasbigaem 8ecbMa Cylue-
CMBEHHOE BIIUSHUE Ha Pa3sumue 3KOHOMUKU U obuecmeaa. Lienbio
0NucaHHo20 8 CMambe UccnedosaHus A8MAEMCS 8bIABNEHUE
C ucnosb3oeaHuem mMemodos UCMOPUYECKo20 U cmamucmuye-
CK020 aHanu3a 83auMOoCes3U Pa3sUMUs cemu pocculickux xeses-
HbIx Aopoe U «b60Mblwo20 IKOHOMUYECKO20 pbigKay, KOmophbIl
npoucxodun ¢ 1885 no 1914 200 u 8bleen cmpaHy Ha NPUHYUNU-
anbHo boree 8bICOKUL YposeHb pa3sumusl.

AHanus Hayam ¢ paccMompeHusi npedwecmeyouie2o nepuo-
0Oa 1861-1884 20008, 8 x0de komopo20 bbiTu nNPosedeHs! Kapou-
HanbHble UHCMUMYYUOHanbHble npeobpasosaHus u co3daHa
MacwmabHasi xene3Ho0opoxHas cemb, coeduHuUBWas Mexdy
coboli 8ce 0CHOBHb I 3KOHOMUYECKUE palioHb| Egponelickol yacmu
Poccuu. brnazodaps amomy yxe moz0a bbi1u 0becneyeHs 8bIco-
Kue memMnbl NPOMbIWIEHHO20 pocma, 00HaKo OH bbin 8eceMa
80/1aMUIBHbIM.

BbisgneHo, Ymo 8 nepuod «60bwo20 3KOHOMUYECK020
pbieka» ydanoce peanu3ogamb He MOJbKO YCKOPEHUE, HO
U nosblweHUe ycmoul4ugocmu 3KOHOMUYECKO20 Passumus.
Omu pe3ynbmamsi 6a3upoganuch Ha MoM, Ymo K Hayany

P4 macheretda@rambler.ru.

[mumpuit Anexcanoposuy Mauepem

Obveounénnuiil yuénviii cosem OAO «P)K/]», Poccutickuil ynusepcumem mpancnopma,

«60/1bWO020 3KOHOMUYECK020 pbigka» bbim docmugHym Kpu-
muyecku eaxHbil ypogeHb 06€CneYeHHOCMU HaceneHus
Xene3Ho0opoXHoOU uHgpacmpykmypol, a 8 xode e2o peanu-
3ayuu npodonxanock QUHaMU4YHOe pa3sumue Xene3Ho00pOoX-
HO20 mpaHcnopma u noskiwanace UHMeHCUBHOCMb UCNOMb-
308aHUs1 Xene3HodopoxHoU cemu. BaxHoe 3HayeHue umena
CUHEep2Us UHCMUMYYUOHaNbH020 U MPaHCcNOPMHO-
UHpacmpykmypHo2o passumus. brnazodaps eli pocculickas
9KOHOMUKa 8 nepuod «bosblUo20 3KOHOMUYECKO20 pbieKa»
cmarna MuposbIM pekopdCcMeHOM N0 memnam pocma nNPOMbIL-
neHHo20 npousgodcmea u npousgodumensHocmu mpyoda,
makxe 6b11 docmueHym 3HadumenbHbIl pocm uHdekca pas-
8UMUS Yer08e4ecK020 NomeHyuana.

Takum obpa3som, uccrnedogaHue 83auMocea3u passumusi
cemu xesnesHbix 0opoe U «boMIbLW020 IKOHOMUYECKO20 PhbiBKa»
8 Poccuu e koHue XIX — Hayane XX eeka nokasano 8axHOCmb
CUHepauu UHCMUMYyYUOHaNbH020 U UH(bpacmpykmypHo-
mpaHcNopmHo20 pa3gumusi 011 yCnewHol 3KOHOMUYecKoU
U 0buwecmeeHHoOU MOOBPHU3AUUU U KITIOYesylo postb, KOMOpYIo
Cbl2palt 8 3Mom Xeie3HO00POXHbIL mpaHcnopm.

Knioyesble crosa: xene3Hbie 0opoau, «60/1buIoll SKOHOMUYECKUL PbIBOK», UHCMUMYUUOHabHbIE NPeobpa3osarus, NPOMbILITEH-
HbIi POCM, UHGhpacmpyKmMypHoe pasgumue, MOepHU3aULS, MOBUITLHOCb HACETIEHUS, SKOHOMUKA MPaHCNOPMa, UCMOpUs MpaHCnopma.

Lna uumuposanus: Mayepem []. A. Pazsumue xene3Ho00poxHol cemu u «bombwol 3KoHoMudeckuli pbigok» & Poccuu // Mup
mpaxcnopma. 2022. T. 20. Ne 5 (102). C. 104-112. DOI: https://doi.org/10.30932/1992-3252-2022-20-5-12.

MonHbIli mekecm cmambu Ha aH2nulickoM si3bIke ny6nukyemcsi 0 mopoll Yacmu 0aHHO20 8bInycKa.
The full text of the article in English is published in the second part of the issue.



BBEOEHUE

185 meT Hazax B Poccuu ObLTa OTKpEITA ITEp-
Bas jkene3Has nopora — Llapckocensckas. He-
OorbImast 1Mo MpoTsHKEHHOCTH (OKOJI0 27 KM), OHA,
KOHEYHO, HE MOTJIa CyIIECTBEHHO M3MEHHTH
TPaHCIIOPTHOE 00eCIeYeHIE OTPOMHOM CTPaHBI.
OnHako e€ coopy’KeHHE 1 HauaJIo YKCILTyaTaIin
ObLIH ITIEPBBIM, TIPUHINITHAIBHO BAXKHBIM, IIArOM
K CO3/IaHHIO CETH POCCHUICKHX J>KEJIE3HBIX JI0-
POT — «TOTO BHJIa TPAHCIIOPTHBIX KOMMYHHKa-
MH, B HEPA3PBIBHOM EAMHCTBE C KOTOPBIM
(hopmupoBaIace poccuiickas 3JKOHOMUKA U KYITh-
Typa» [1, c. 163] B mocnenyromue yxe mo4TH
JIBa CTOJIETHSL.

[apckocenbekast 10pora «BO MHOTOM OTIpe-
JIeTIIIa IEPCTICKTHBEI PA3BUTHS M CTAHOBIICHHS
Tpaauuui xene3Hbix popor B Poccun... E€
CTPOUTENBCTBO JOKA3aJI0, YTO KIIMMAT CEBEPHON
Poccun HE MOXKeT TOMenTaTh PEeTyIsIpHOi pabo-
T XKENe3HBIX Aopor» [2, c. 118]. DTo MoxHO
Ha3BaTh IJIABHBIM PE3YJIbTaTOM COOPYKECHHUSA
1 3KCIUTyaranuu aoporu. Ho nanmexo e eann-
cTBeHHBIM. CIIeIyeT OTMETHTh U TaKHE BaXKHBIC
pE3yIbTaTh, KaK:

* MPUOOPETEHUE OTBITA HKCILUTyaTaluH TIep-
BBIX NTAPOBO30B;

* pElICHHE psifa WHKEHEPHBIX BOMPOCOB,
HEOOXOMMBIX /ISl CTPOUTENNBCTBA JKEIC3HBIX
JIOpOT B YCJIOBMSIX pa3HbIX MecTHOCTEHN Pocenu;

* UCITOIB30BaHKeE 1MIe0EHOYHOr0 Oayuracra;

* BEIpabOTKa MEXaHU3MOB (DITHAHCHPOBAHUS
CTPOUTEIBCTBA KETE3HBIX IOPOT U OTIYKJICHUS
3eMeIb, HEOOXOAUMBIX IS 3TOTO CTPOUTEIh-
CTBa;

* BHEJIPEHHE CTPEIOUHBIX TIEPEBOIOB U CUT-
HaJIN3alnn;

* 1, HAKOHEII, «POANIIACh CBOCOOpa3Hasi, HU
C UeM HE CpaBHUMASI CITy>KeOHasI KEIe3HOIOPOXK-
Has apxXuTeKTypa» [2, c. 121].

B 3T0 Bpemst cTpOUTENBCTBO JKENE3HBIX J0-
por OBLIO KITFOYEBBIM (HPaKTOPOM HHIYCTPHATH-
HOTO pa3BUTHSA W, B I[€JOM, COIHAJIbHO-
SKOHOMMYECKON MOZEpHU3ALINH, YTO TOAYEPKH-
BaeTcs psaoM uccienoBatenei [3-9]. A mus
Poccun, ¢ y4€ToM OrpOMHBIX IPOCTPAHCTB
CTpaHBbI, Pa3BUTHE JKEJIE3HBIX JJOPOT OBLIO 0CO-
6erno Baxkro [10, c. 322].

Paznuynble acIeKThI BIMSHUS JKEIE3HOMIO-
POXKHOTO TPAHCIIOPTA HA Pa3BUTHE SKOHOMHUKH
1 o01IecTBa HalleH CTPAaHbl OTPAKEHBI BO MHO-
THX HCCIeN0BaHUAX, B yacTHOCcTH [10-16].
B nmanHoif paboTe BHUMaHNE OyaeT CPOKYyCHPO-
BaHO HA B3aNMOCBSI3M PA3BUTHS CETH POCCHIi-
CKHX JKEJIE3HBIX JIOPOT U «OOJIBIIOTO SKOHOMH-

VIN] Al [ NO

4yeckoro peiBKa» [17, c. 469], koTopsiii ipouc-
xonui ¢ 1885 mo 1914 roa u BbIBeN CTpaHy Ha
MPUHIUIIHATIBHO 00JIee BHICOKUN YPOBCHB pa3-
BUTHS. [[7151 BBIABIIEHUS U OLIEHKH ATON B3aUMO-
CBSI3U UCTIOJIB30BAHbBI Memo0bl UCTOPUUECKOTO
Y CTATHUCTUYECKOTO aHalln3a.

PE3YNbTATbI

HNucTuTynnoHalbHbIe MPeodpa3oBaHus
H CO3JaHHe JKeJIe3HO0POKHOI ceTH,
TpeIecTBYIONINE «OOTbIIOMY
IKOHOMHMYECKOMY PBIBKY»

PaccmoTrpenue 3asBICHHON TEMBI ClIELyeT
HayaTh C MpeJliecTBytouiero nepuoaa 1861—
1884 ronoB, B X0/1€ KOTOPOTo OBUIH ITPOBEICHBI
KapJMHaJIbHbIE HHCTUTYIIMOHAIbHBIE Ipeodpa-
30BaHUs (B OT€UECTBEHHOW HcTOpUOrpaduu oHu
NoJTyunIiu Ha3BaHue «Bennkux pedopm» Anek-
canzpa I [18, c. 435]) u co3nana macurTaOHas
KEJIe3HOAOPOKHAs CETh, COEAMHUBINAS BCE OC-
HOBHbIE DKOHOMMUECKHE paiioHbl EBponelickoit
yactu Poccun Mexay coOoi U ¢ MOPCKHMHU
MOPTaMH, TI03BOJIMBIIIAS «HAYATH PELIUTEIbHbIN
Mepexo]] OT HKCTCHCUBHBIX NPUEMOB U GopM
HaTypPaJIbHOI'O X03IHCTBA K HHTEHCHBHBIM METO-
JlaM KalrtMTaIMCTHYECKOTO IIPOU3BOJICTBA B KPYTI-
HBIX pa3zmepax» [19, c. 67].

BaxHelmMMu MHCTUTYIIMOHAJIBHBIMU TIpe-
o0pa3zoBaHusiMH, IpoBeEHHBIMU B 1860—1870-¢
roJibl, OBUTH KPECTBSIHCKAs!, 3eMCKasi, CyJeOHast
n BoeHHas pehopmbl. Kpome Toro, ObuTH IpoBe-
JieHbl (huHaHCOBBIE pedopMbl, pedopmbl B 00-
JlacTH 00pa30BaHMsI U TOPOJCKOTO yIPABICHUS
[18, c. 435-436]. [Tomumo TOTO, YTO MPOBENEH-
HbIE pe(hOPMBI CO3/1aBAIIN YCIOBHS ISl KOPEHHOU
MOJIEpPHHU3AIMN YKOHOMHUKH U OOIIeCTBEHHOU
KU3HHM, OHU UMEJIM NPUHIUITHAIBHO Ba)KHOE
3HAYEeHHUE ISl Pa3BUTHS JKEIE3HBIX JIOPOT.
B yactHOCTH, OZIHUM U3 pe3yJbTaTOB (PHAHCO-
BBbIX pedopM cTajo mnpespaiieHne MuHHUCTEp-
cTBa (PUHAHCOB B €JMHCTBEHHOTO PACIIOPSANTE-
JIS1 BCEX FOCY/IapCTBEHHBIX JOXOOB U PACXO/IOB,
YTO CHIrPaJIo BAKHYIO POJIb B (PMHAHCUPOBAHUU
KEJIe3HOIOPOKHOTO CTPOUTENILCTBA. A CO3AaH-
HBIE B pe3yJIbTare 3eMCKOM pe)OpMbl MECTHBIE
OpraHbl BJIACTH Ha T'yOSPHCKOM H YE3[IHOM YPOB-
HSIX UTpaJId B HEM aKTHBHYIO, XOTs, HEPEIKO,
Y HEOJHO3HAYHYIO poJib [20].

Jliist obGecrieueHnst BBICOKUX TEMITOB JKeJle3-
HOJIOPO’KHOTO CTPOUTENIECTBA BaXKHOE 3HAUCHUE
numesno (opMUpPOBaHHE CHIEHUATLHOTO HHCTUTY-
Ta ’KeJIe3HOJOPOJKHBIX KOHIIECCHH, T.€. MEXaHM3-
Ma CBOEro pojia rocyJapCcTBEHHO-4aCTHOTO
napTHEPCTBA, MO3BOJISIBIIETO IIPUBIIEKATH YaCT-
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Ta6auua 1

IMoka3zaTenu ATMHAMHUKH IPOMBIIIVICHHOI'0 MPOU3BOACTBA B Poccuiickoii HMIIEPpUH,

1861-1914 rr.

Tlepuozsr Wnpexc npomsituieH- | CpenreroxoBoii Temn | [Tokasareny BapHaniy JHHAMHKH IIPO-
HOTO TPOU3BOCTBA MPHPOCTA IPOMBIII- | MBIIIJICHHOTO MPOU3BOCTBA, MPOIIEHTHBIX
B TOJI, IPEAIIECTBYO- | JICHHOTO IPOU3BO- ITyHKTOB
?-U’Iﬁ Havally Neproza, | crsa, % Pa3max Bapuaruu Cpennee auHEWHOE
%o OTKJIOHCHHE
Tleprox HHCTHTYIIHO-
HaJIBHBIX 1peo0pa3zo-
BaHUM, MPEAIIECTBYIO-
it «O0BIIOMY 100 4,7 61,6 9,3
9KOHOMUYECKOMY
puiBKY» (1861-1884
TOJIBI)
Tlepuon «6ombIOro
9KOHOMHYECKOTO
poiBiay (1885-1914 300,6 39 16,9 27
TOJIbI)
I oran
(1885-1900 300,6 7.4 9,1 2,6
g TOJIbI)
2 | Crarnanus
; (1901-1905 939,5 1,15 11,1 3,0
S | rompl)
@ | I aTan
(1906-1914 994,5 6,0 52 1,4
TOMBI)
VICTOYHHUK: paccuMTaHO aBTOPOM MO JTaHHBIM [22].
Tabéauua 2
IMoka3aresin pa3BUTHSI HKeJIe3HOAOPOKHON ceTn B Poccuiickoii umnepuu, 1861-1914 roant
Ilepuosst IIpoTsokén- Cpennero- Cpenneronooii | [Tokazareny Bapuaum
HOCTB JKeJie3- | JOBOW BBOJ TEMII IPHPOCTA | BBOJIA JKEJIE3HBIX IOPOT,
HOJIOPOYKHOI JKEJIE3HBIX MPOTSHKEHHOCTH | KM
CeTH B o, JIOPOT, KM HKEJIE3HOMOPOXK- | Pasmvax Cpeatiee
HpeJIIECTBYIO- Hoit ceTH, % BapuaLyu JIMHEHHOE
it Hagary OTKJIOHE-
eproa, HHE
TBIC. KM
Tlepros MHCTUTYIHOHAIBHBIX
npeoOpa30BaHuii, MPEALIECTBYFOLIHI
«O0ITBIIIOMY SKOHOMHUYECKOMY PBIBKY» 1.6 967 12,15 2856 642
(1861-1884 rozbr)
Tlepuon «00Jb1IOT0 3KOHOMUYECKOTO
poiBkay (1885-1914 ronsr) 248 1521 3,5 5171 857
1 oram (1885-1900 rozsr) 24,8 1762 4,9 5171 1006
§ % Crarnaiyst (1901-1905 rozpr) 53,0 1571 2,8 2417 646
m § |1 oran (1906-1914 o) 60,8 1064 1,6 2333 635

HcToyHuK: paccunTaHO aBTOPOM MO JaHHBIM [23].

HBIE KaITUTAJIbI, B TOM YHCIIE C MUPOBOTO PHIHKA,
0] PaBUTEIbCTBEHHBIE TapaHTuu [20; 21].
Braropaps ykazaHHBIM HHCTHTYIMOHATEHBIM
npeoOpa3zoBaHusiM, B iepuoa 1861-1884 romos
Ob1TH 0OeCTICIeHbI BBICOKHE TEMITHI TPOMBIIIICH-
HOTO pa3BUTHs (Tabm. 1) 1 pa3BepHyTO MacmTad-
HOE JKEJIE3HOAOPOKHOE CTPONTENLCTBO. Ecim Ha
koHel 1860 rona Best poccuiicKast 5Kene3HOI0POXK-
Hasl CeTh COCTaBIsIa OKoJo 1,6 THIC. KM, TO
B YKa3aHHBIN TIEPHOJT €KETOTHO BBOJMIIACH B OKC-
TUTyaTaluio TOYTH | THIC. KM JKEJIE3HBIX JI0POT

VIV A H |

vidgyepe AN A3BVNTNERKETIE3H [OPDOXHOU

(Tabm. 2). B ienom 3a paccMaTpuBaeMBbIi IEPHOL
TIPOMBITIIIEHHOE IIPOM3BOICTBO BO3POCIIO Oojiee
YeM B TPU paza, a MPOTSHKEHHOCTH JKEJIe3HO0-
poxHoit cetn — 15,5 pas.

besycnoBHO, ¢ y4€TOM HEBBICOKHX CTapToO-
BBIX [TO3UIINH, CTpaHa Hy/1aJlach B JabHEHIIEM
n emé 6osee OBICTPOM HHIYCTPHAITEHOM pa3BH-
tin. Onepexaromuii, o CpaBHEHNIO C TUHAMH-
KOW TPOMBINIICHHOTO ITPOHU3BOJCTBA, POCT
TIPOTSDKEHHOCTH JKENIE3HOAOPOXKHOM CeTH co3/1a-
BaJI JUIsl TAKOTO YCKOPEHUSI HHYPACTPYKTYPHYIO

c LN KO SUTONPROHOMNYCCRNNIDBTBOKY I8 I AN



OCHOBY, UTO SIBJII€TCSI HAIVISTHBIM IIPOSIBIICHUEM
3aKOHA ONEPEKAFOLIETO PA3BUTHS TPAHCIIOPTHOM
nHppacTpykTypsl [24]. Cieayer OTMETHTB, YTO,
IIPYU BECbMa BBICOKOM CPEAHEr0I0BOM IIPUPOCTE
NPOMBIIIJIIEHHOTO NMPOU3BOJACTBAa B 1861—
1884 ropax, mokazarenu Bapuauuu [25, c. 106]
€ro TMHaMUKU CBUJIETENbCTBYIOT O BOJIATHIIBHO-
CTH IIPOMBIIIJIEHHOrO pocTa. Pa3max Bapuanuu
TO/IOBBIX TEMIIOB NPOMBIIIIEHHOTO POCTa Mpe-
BbIan 60 MPOLIEHTHBIX MYHKTOB, a UX yCpea-
HEHHOE OTKJIOHEHHE OT CPEJHETOI0BOr0 TEMIIA
MIPUPOCTa, B3SITOE 10 aOCONIOTHON BEJIMYMHE,
MIPaKTHYECKH BJIBOE MpeBbImaia ero (tadm. 1).
BesycioBHO, kenareabHbIM OBUIO HE TOJBKO
YCKOpPEHHUE, HO U IMOBBIIIEHUE YCTOMUUBOCTU
MIPOMBIIIJIEHHOTO POCTA, YTO YAAJIOCh PEaIn30-
BaTh B NEPUOJ «OOJIBIIOTO IKOHOMUYECKOTO
PBIBKay.

IIpoMbIlICHHBIH POCT H Pa3BUTHE
JKeJIe3HBIX J0POT B roJibl «00JILIIOT0
IKOHOMHYECKOI0 PbIBKa»

K Havamy «001bI10r0 3KOHOMAYECKOTO PHIB-
Ka», B Poccum Oblia co3faHa CeTh KEIEe3HBIX
Jopor oOmeld mMpoTAKEHHOCTHIO MOYTH
25 TBIC. KM, U JOCTUTHYT YPOBEHb TPAHCIIOPTHOM
00CCIIEYCHHOCTH HACCIICHHUS, MPEBBIMAIONTII
2 kM/10 TeIC. J)XUTENEH, YTO, KaK yCTaHOBJICHO
B pabotax [15; 26], ABISITOCH KPUTUYCSCKH BaXK-
HOU BEJIMYMHOM [T KapAMHAIBLHONW SKOHOMHYE-
CKOM M COLIMaJIbHOW MOJIEPHU3AIIIH.

B xome «00IbII0ro SKOHOMUYECKOTO PHIBKAY
TEMIIbl POCTa MPOMBIIIIEHHOTO MPOU3BOICTBA
CYIIECTBEHHO YBEJIUYUIIUCh, @ UX BOJIATUIIb-
HOCTh KapJMHAJIbHO CHU3WIACH (CM. Tadm. 1),

VN ) i NO

T.€. YCTOMUMBOCTb YKOHOMHUYECKOTO Pa3BUTHS
KaueCTBEHHO Bo3pocia. [Ipu 5ToM naHHBIM 1e-
PpHOI He OBLT OJTHOPOJICH: B HEM BBIIICIISIFOTCS JIBA
JTana AMHAMUYHOTO POCTa U Pa3AesSIoUi uxX
nepuon crarHauuu 1901-1905 rogos [17,
c. 467].

UTo KacaeTcs MEepBOro 3Tama «OOJBIIOro
9KOHOMHUYEecKoro pbiBKa» (1885—1900 rozsr), To
HE TOJBKO €ro Havyasio ObLIO, BO MHOTOM, 00-
YCJIOBJICHO MPEAIECTBYIOUIMM CO3JaHUEM 3Ha-
YUTEJIbHOM JKeIe3HOJOPOKHOM CEeTH, HO U BECh
ero JNalbHCUIIUN X0 TEeCHEHIMUM 00pa3om
CBSI3aH C Pa3BUTHUEM KEJIE3HOAOPOKHON oTpac-
qu. CpelHerof0Boi BBOJ >KENIE3HOJOPOKHBIX
JUHUN MO cpaBHEHHUIO ¢ mepuoaoMm 1861-
1884 rogos Bo3poc B 1,8 pasza, a B 1899 roay
B AKCILTYaTAIUEO OBLIO BBEACHO CBBIIIIE 5 THIC. KM
JKEJIe3HOJJOPOXKHBIX TUHUI [23, ¢. 35], uTo sB-
JISIETCSl pEKOPAHBIM MOKA3aTeNIeM 3a BCIO HCTO-
pUIO HaIel cTpaHbl. B pesynbrare obmas mpo-
TSHKEHHOCTD KEJIE3HOJJOPOKHON CETH 3a BpeMs
MIEPBOTO ATara «OOJBIIOrO PEIBKAY OoJiee ueM
yasowsack. [Ipu 3ToM He TOJIBKO BO3poOcia ry-
CTOTa KeJle3HbIX Jopor B EBponelickoi yactu
CTpaHbl, HO U Pa3BEPHYIOCH AKTUBHOE KEJIE3HO-
JIOPOKHOE CTPOUTENLCTBO B Cubupu, 3abaiika-
nwe, Cpenneit Azum [27, ¢. 90-102].

ObecrieunBasi HaIEKHBIC B3aUMOCBSI3H Pa3-
JINYHBIX, B TOM YKCJE€ — BECbMa OTHAJEHHBIX,
pernoHoB Poccun, xene3HONOPOKHBIN TpaHC-
MOPT CTall TIABHBIM (PAKTOPOM HHTCHCHBHOTO
rpoliecca «CKJIaJblBaHUsl €UHONW CUCTEMBbI Ha-
POIIHOTO XO3siiCTBa CTpaHbl, OCHOBAHHOTO Ha
YCTOWYMBOM ClielMaIu3alii OTACIbHBIX paio-
HOB U pa3fIeJICHUu TpyAa MeXAy HUMH» [28§,
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c. 275]. IloBbImanich TOBAPHOCTH U CIIECLIHAIU-
3alusl CeNbCKOXO3SHCTBEHHOTO IIPOU3BOJICTBA
[10; 29], 6ypHO pa3BHUBaJCS BHyTPEHHUH PHIHOK,
PE3KO BO3pOCIHU TeMITbl ypOanuzamuu [26; 28].
Kpowme Toro, 3aka3bl, CBSI3aHHBIE CO CTPOUTEIb-
CTBOM M BCE OoJiee MHTEHCUBHOI DKCILTyaTallu-
eil JKeNe3HbIX J0POT, HEOCPEICTBEHHO CTUMY-
JUPOBAIN Pa3BUTHE MPOMBIIIJIEHHOCTH
U, MPEXKJEe BCEro, BaKHEUIINE AJisl TOU 3MOXHU
OTpaciy — 100bI4y YISl U HeTH, YEPHYIO Me-
TaJUTypruio, MammHocTpoeHue. Ecimu «B cepe-
nuHe 1860-X IT. penbcoBOe MPOU3BOJCTBO
B Poccuu npaktuuecku 0TCyTCTBOBAIO, ITAPOBO-
3Bl JIe7a OAWH AJIEKCaHAPOBCKUHN 3aBoj (He-
CKOJIBKO INTYK B TOI), ... OYTH BCE PYCCKHE
JIOPOTHU OBIINM MOCTPOEHBI M3 MHOCTPAHHBIX
MarepuanoBy» [10, c. 274], To yxe B mepuon
TMIEPBOTO JTaIa «OOJIBIIIOTO PHIBKaY HAOIIOIANIACH
COBCEM HMHas KapTuHa. Poccuiickoe napoBo30-
CTPOCHHUE IIOYTH IOJHOCTHIO YIOBJIECTBOPSLIIO
THTaHTCKH BO3POCILIHUE TTOTPEOHOCTH JKEIE3HO-
JIOPO’KHOTO TPAHCHIOPTay, & KPOCCUICKOE Baro-
HOCTPOEHHE MOIHOCTHIO IOKPHIBAJIO BO3POCILIHIA
BHYTPEHHMH CIIpOC Ha BaroHe» [28, ¢. 279, 282].
[Tpou3BOACTBO MapOBO30B, COCTABISIBIICE
B 1865 rony menee 10 exunuin, k 1900 roxy
Bo3poco 10 1005, rpy30BBIX BArOHOB, 32 TOT Ke
nepuof, ¢ 201 go 30596, maccaxupckux — ¢ 10
no 1284 enunwun [28, c. 306]. B 1890-e romsr
JKEIIE3HOJIOPOYKHBIM TPAHCHOPT IIOTPEOIISUT OT
54 10 65 % Bcero MpPOM3BOJICTBA JKEJIe3a U CTalln
poccuiickoit metamnyprum» [28, ¢. 277], koTo-
pasi, OTKIIMKAsICh HA PACTYIIHH CIIPOC CO CTOPO-
HbI KCJIE3HBIX JOPOI, JTMHAMWUYHO pa3BUBaJIaCh.
Tax, BeiruiaBka crayu ¢ 1865 mo 1900 rox Bo3-
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pocna B 562 pasa, uyryHa — B 9,8 pasa, a npous-
BOJICTBO PejibcoB — Ooiee ueM B 21,5 pasa [28,
c. 305].

Cronb 3HaUMMas Poib >KEIEe3HOIOPOKHBIX
3aKa30B B CTUMYJIHPOBAHUHU MPOMBIIIICHHOTO
IPOU3BOJCTBA Aa€T OCHOBAHUA JJISI BBIBOZA
0 ToM, 4TO HaudaBmiasics ¢ 1901 roga crarsamms
«I10 BCE€M BUAMMOCTH, B 3HAYUTEIBHON Mepe
OblIa CBsI3aHa C 3aBepIICHHEM OCHOBHBIX padoT
IO CTPOUTENbCTBY TpaHccuOupcekoil MmarucTpa-
JIU, CTUMYJIUPOBABIINX POCT SKOHOMHUKH B TIpe-
neiaymme roae» [30, c. 141]. elicTBUTENBHO,
MOCJie OTMEUEHHOI0 BBINIE PEKOPAHOTO BBOJA
JKeJIe3HOIOPOKHBIX JTMHUH B 1899 roxy, B nanb-
HelmeM oH cokpaTuiics, ogHako u B 1900,
u B 1901 romax ObULT BeChbMa 3HAYUTEIIBHBIM —
CBBIIIE TPEX THIC. KM B Toj. DKOHOMHYECKAsS
cTaraiys, 0e3yclioBHO, OblJIa CBsSI3aHa C MUPO-
BBIM (DMHAHCOBBIM KPH3HCOM, BBI3BAaHHBIM
KPEAUTHOM SKCIIaHCUEH IIPU 3aHUKEHHOM CTaB-
Ke [TPOLIEHTA, YTO IPUBONIIO K HEAP(PEKTHBHBIM
uHBecTULUAM [29, c. 230]. CHIDKEeHIEe 00BEMOB
JKEJIC3HOJOPOJKHBIX 3aKa30B, BEPOSATHO, MOCITY-
JKHJIO TOTIOJTHUTETILHBIM TOJTYKOM K 3aBEPILICHUIO
NEepBOro dTana «OOoJBIIOro PBHIBKa», OJHAKO,
PaHO WJIH TIO3/IHO, aHHYJIMPOBaHUE CHOPMHPO-
BAHHOTO Ollarojiapsi CeKyJIsITHBHOMY POCTY
«(UKTHBHOTO KalKMTaa, COPOBOXKIAIOIIEECs
CIaJIOM M B OTPACIAX peaJbHOr0 CeKTopa IKo-
HOMHUKH, ObTO Hen3OexHo [31-33]. OgHako
JTa’ke B TO/IbI CTaTHAIIMU CPETHETOI0BBIE TEMITHI
pOCTa MPOMBIIIJICHHOTO NTPOM3BOJICTBA OCTaBa-
JIUCh TTOJIOKUTEIBHBIMHE (CM. Ta0I1. 1), a cperHe-
TOJIOBOM BBOJI JK€JE3HBIX IOPOT JIUIIb HE3HAYU-
TEIBbHO CHU3WICS K YPOBHIO MEPBOro 3Tama
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Taoauna 3

JuHAMHKa rpy30000p0OTa H IPY30HANPSKEHHOCTH HA CETH sKeJIe3HbIX Aopor Poccuiickoii
HUMIIEPHH B IoJbl «60/IbII0r0 IKOHOMHYECKOI0 PHIBKa» H B MPeIIecTBYIOIHIi ePHO

Toner I'py3oo60pot I'py3onanpsxEéHHOCTL
MITH T°KM MHJIEKC POCTa TBIC. T*KM/KM MHJIEKC POCTa
1865 571 1 151 1
1885 11236 19,7 435 2,9
1900 36662 64,2 692 4,6
1907 42932 75,2 659 4,4
1913 65670 115,0 951 6,3

VICTOYHUK: paccyrTaHO aBTOPOM MO JaHHBIM [23; 28; 35].

Taoauna 4

JuHaMHKa naccaKupoodopoTa KeJie3HbIX JOPOr U MOABHIKHOCTH HaceneHust Poccuiickoii
HMIICPHH B TOJbI «00JILIIOT0 IKOHOMHYECKOT0 PHIBKA»

Tonbt IMaccaxxupoobopor TloaBMKHOCTH HACEIEHHS TIPU TIEPEMELICHUH
T10 JKEJIe3HBIM JI0pOraM
MITH IIaCC*KM HHJIEKC POCTA TIacC*KM/4en HHJIEKC POCTa
1885 33 1 30,3 1
1900 9,7 2,9 72,9 2,4
1907 13,9 4,2 93,3 3,1
1913 22,3 6,8 130,4 4,3

VIcTOYHUK: COCTABIEHO U PACCUUTAHO aBTOPOM I10 JaHHBIM [26; 35].

«OOIBIIOTO PBIBKAY», MO-TIPEKHEMY MPEBBIIIAs
1,5 TeIC. KM (CM. Tabm. 2). [IpumedarenpHO, 9TO
B 9TOT TEPHOJ] CPETHETOIOBOM TEMIT IPUPOCTa
TIPOTSDKEHHOCTH YKEJIE3HOIOPOYKHON CETH BHOBB,
Kak W B TOJpI, MPEAMIECTBYIOMNE «OOIBIIOMY
PBIBKY», IPUMEPHO B 2,5 pasa omepexain TeMI
MPUPOCTA MPOMBIIIJIEHHOTO MPOW3BOJICTBA,
Grarogaps 4eMy K KOHILy SKOHOMHYECKOI cTar-
HalWH MPOTSHKEHHOCTD KEIE3HOIOPOKHOM ceTr
npeBbicuiia 60 ThIC. KM. JTO e1é OAUH PUMED
JEHCTBHS 3aKOHA OMEPEKAIOIIEr0 Pa3BUTHSA
TPaHCTIOPTHON MH(PACTPYKTYPHI — B YCIOBHAX
3aMeJUICHHUS] TEMIIOB 9KOHOMHYECKOTO pOCTa
obecrieueHne BHICOKOH TMHAMHUKH HH(pacTpyK-
TYPHOTO Pa3BUTHS CO3AAET OCHOBY ISl HOBOTO
noabeMa.

[TosTOoMYy, corarasick ¢ MHCHHEM, YTO ITOTb-
&M, TOCTUTHYTHII Ha MIEPBOM 3Tarie «OO0IBIIOTO
PBIBKa», <IIO3BOJIMII CEPHE3HO YBEININTH 00BbEM
OCHOBHOTO KaluTajla CTPaHB), Y4TO 3aJI0XKHIO0
«OCHOBY JJIsl YCIEUTHOTO (DYHKIIHOHHPOBAHMS
POCCHICKOI MPOMBIIIJICHHOCTH Ha BTOPOM 3Ta-
1€ 5KOHOMUYECKOI0 phIBKa, B mepuoj ¢ 1906 no
1914 rop» [17, c. 468—469], ero cnenyer 1omnon-
HUTH. VIMEHHO pa3sBUTHE KEIE3HOJOPOKHOTO
TpaHCIOPTa, IMHAMHYHO IIPOAOJIKABIICECS
JlayKe B TOZBI CTarHalllH, W BIOKCHHBIH B HETO
KaIWTaJI ChIrPAIN KITIOYEBYIO POk B (hOpMHUPO-
BaHWM YCIJIOBHH /TSI BTOPOTO 3Tara «IKOHOMH-
YECKOTO PBIBKAY.

OTOT BBIBOJI, KOHEUHO, HA B KOEH Mepe He
yMaJIseT 3HauCHNSI HHCTUTYIIHOHAIBHBIX H3Me-

VI] ial [ IN=

viagepe AREASBNTNEC PRETTC3H KHONKCETNM

HEHU, 00YCIIOBUBIIIHNX OCYIIIECTBICHHE BTOPOTO
sTana «0oJbIIoro peiBKa». «CaMbIM BaKHBIM
MEpOIIPUSATHEM, TIPOBEIEHHBIM B 00JIACTH HKO-
HOMWKH, CTaJa CTOJBIITMHCKAs pehopmay, KOTo-
past 1aa BO3MOXKHOCTh KPECTBSIHAM ITOIYYUTh
3eMJTIO B COOCTBEHHOCTb, @ TAKXKE «IIPABO MPO-
JIaBaTh CBOIO 3€MJTIO M HCIIOIb30BaTh BBIPYUCH-
HBIC ICHBTH Ha OOYyCTpOICTBO B Topome» [17,
c. 167]. OGycTpouThCst MOKHO OBLTO M Ha 3eMIISIX
Cubupu u [Jansrero Boctoka, mMeBIIHX 60Ib-
II0H TIOTEHIMAI JUTS XO3SHCTBEHHOTO Pa3BUTHS
1 TIPOSIBIICHUST YaCTHOM MHHUIMaTtuBbl. Ho BO3-
MO>KHOCTH OTHOCHTEJIFHO IIPOCTO MEPECETUTHCS
u B TOpoJ (HEe 00sA3aTeNbHO B ONIDKaifimid,
a B TOT, T/I€ IEPCTICKTHBBI TPEACTABIISUIUCE JTyd-
MM ), 1 32 Ypau Obl1a 00yCIIOBIICHA HATHIUEM
«OOMHPHON CETH XKEJIE3HBIX TOPOT, B TOM
gucne... Tpanccuba» [34, c. 95], T.e. HanHIIO
CHHEPTHsI ”HCTUTYIIMOHAIFHOTO M TPAHCTIOPTHO-
HH(PACTPYKTYPHOTO PA3BUTHSI.

B xone Broporo sTarma «60bIIoro 3JKOHOMH-
YECKOTO PBIBKa» JMHAMHUKA MPOMBIIUICHHOTO
MIPOM3BOJICTBA ObLIA, XOTA M HECKOJIBKO HITKE,
YeM Ha [TIepPBOM 3Tarle, HO TOpas/io yCTounBee —
BOJIATWJIBHOCTH €TO TEMIIOB 3HAUYUTEIBHO CO-
Kparmiach (cM. Tadm. 1). Temrsl ctponTenbeTBa
HOBBIX JKEJIE3HBIX JJOPOT CYIIECTBEHHO CHHU3H-
TUCh (cM. Tabd. 2), OMHAKO B CPEIHEM 3a TOJ
BBOJMIIOCK O0J1ee | THIC. KM JKEJIe3HOIOPOKHBIX
muHAA. [Ipn 3TOM TeMI cpeHero0BOro Mpu-
pocTa rpy30000poTa cocTaisi okoio 7 %, T.e.
OBUI BBIIIE JMHAMHUKHN TPOMBIIIUICHHOTO ITPOM3-
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BOZICTBA. J[pyTruMHU CIIOBaMH, SKEJIC3HOIOPOKHBII
TPaHCIOPT MO-TPEKHEMY Pa3BUBAJICS YCKOPEH-
HO, HO yX€ B 0OJbIlIEH CTENneHU He 3a CUér
pacimpeHus cetH, a 3a cu€T Ooliee MHTCHCUB-
HOTO €€ HCTIOJIb30BAHNUS, pOCTA IPY30HANPSKEH-
HoctH (Tabdm. 3).

BaxHO oTMeTUTB, YTO, IpU BCEM 3HAYCHUU
JKEJIe3HOIOPOXKHBIX ITEPEBO30K XJIEOHBIX IPY30B,
Kak Ha 9KCTIOPT, TaK U AJIs1 BHYyTPEHHETO PBIHKA,
B TPpy30000poTe 1peodiiaiany MpOMbIIUICHHbIC
ToBapsl. [Ipu 5TOM 1101151 Y11 — BaXKHEHIIETO B TY
3TOXY BUJA SHEPTeTUYECKOTO U IIPOMBIIILIEHHO-
ro celpssi [36] — Bo3pocna ¢ npumepHo 10 %
ob1ero rpy3o0o000poTa B Havase epuoa «Be-
JIUKOTO YKOHOMUYECKOTO phiBKa» 10 20 % K ero
koHiry [35].

JlonrocpouHslil poCcT Tpy30000poTa orepe-
JKall yBeJIM4eHHEe 00BEMOB MEPEBO30K IPy30B
Grmaromapsi pocTy JIanbHOCTH HepeBo3ok. Ecmu
B 1870 rony cpenHss AanbHOCTH NMEPEBO30K
rpy30B cocTanisiia okono 300 kM [28; 29], To Ha
BTOPOM 3Tarle «BEJIUKOTO PhIBKa» — 0k0JI0 500 kM
[35]. D10 03Ha4aeT, 4TO TEHACHIIUS AOITOCPOU-
HOTO yBEJIMUEHHS CpeiHell NadbHOCTH MepeBo-
30K, XapaKTepHas JUIst KpYTTHEHIITNX KeIe3H010-
POKHBIX CHCTEM B TE€UEHHE TIOCJICTHETO CTOJICTUS
U, IPEKE BCEro, B IEPUOABI CTAOMILHOTO pa3-
BUTHSI 3KOHOMUKH [37, c. 148—149], n umeromas
Ba)KHOE 3HAUCHHE TSI YKOHOMHUYECKOTO POCTa,
MIPOSIBIIIACH HAa POCCUICKUX JKEIE3HBIX JOPOrax
y>ke BO BTOpoil nosnoBuHe XIX—Hagane XX Beka.

[Taccaxxupoo6opoT, B CBOIO O4epeab, poc
ropaszio ObICTpee YHMCICHHOCTH HaCeJIeHUs
(TIpUpPOCT KOTOPOTO MMeEJ, KCTaTH, OUYCHb BHICO-
Kyl0 AuHaMHKy [38]), 4TO CBHIETEIHCTBOBAIO
0 pocTe MOOMJIBHOCTH HACEJICHHSI — OHOTO U3
KITIOUEBBIX (PaKTOPOB SKOHOMHUYECKOTO pOCTa

VI | } NO

SUTNERKETIE K| /A

[26] 1 mHAMKATOPA COIMAIBEHON MOJIEPHU3AITIH
[14]. Hau6Gonee peneBaHTHO OTPaKAOIIHH 3TOT
NPOLIECC TIOKa3aTellb MOABUKHOCTH HACEIICHHUS,
olpeielIsieMbli KaK OTHOIICHHE TaCCaXKMPO0Oo-
poTa K 0011Ieit YMCIIEHHOCTH HACEJICHUS] CTPaHBbI,
IPOJEMOHCTPUPOBAN 33 MEPHUOJ «BEJIHKOI'O
HKOHOMUYECKOT'0 PhIBKa» 0oJiee 4eM YeThIPEX-
KpaTHBIN pocT (Tadm. 4).

Crenyer OTMETHTB, YTO POCT MOOMIIBHOCTH
HacesieHust OblT 00YCIIOBJIEH HE TOJBKO pa3BU-
THEM JKEJIE3HOJOPO’KHOM CETH W MOBBIIICHUEM
0J1ar0COCTOSIHUS, HO TakKe BBeacHHEM nudde-
PEHLMPOBAHHBIX MACCAKUPCKUX Tapru(oB U pe-
($bopMoOil MacnmopTHOro 3aKOHOAATEIbCTBA
B 1894 rony, a Taxxe cozmanueMm B 1896 romy
CreLUaIbHBIX Tapr (OB JIst OJIMKHETO cO00IIe-
HUSI, KOTOpbIE OBUIM Ha TPETh HUKE, YeM JUIs
nansHero [14].

Ouenp xoporias o0mas XxapakTepucTUKa
POJIH JKENIE3HBIX JOPOT B COLMAIBHOM U 9KOHO-
MHUYECKOM Pa3BUTHH B XOJle¢ BTOPOTO 3Tamna
«BEJIMKOTO YKOHOMHYECKOTO PHIBKa) ITPUBEICHA
B [10, c. 823]: «PocTy roposoB U MpOMBIIIUICH-
HOCTH TIOMOTaJia ... IpaBWIbHAs MOCTAaHOBKa
JKEJIE3HOJJOPOXKHOTO X03stiicTBa. JKenesznbie 1o0-
POTH OTIIMYHO 00CITY)KMBAJIM HHTEPECHI Hacee-
HUS U B TO )K€ BpeMsI He JIOKMINCh OpeMeHeM Ha
ka3nHy. Jleménpie aupdpepeHnnanbubie Tapudsi
JUISL TIACCAKUPOB M TOBAPOB OYEHb MOMOIIIH
OBICTPOMY 3KOHOMHYECKOMY M MPOCBETUTEIb-
HOMY POCTY».

B roasl Broporo sTamna «00oJb1I10ro SKOHOMH-
YECKOTO PBIBKa» «IPOMU3O0IUI0 OKOHYATEIbHOE
(dbopMupoBaHe TpaJAUIMK HAMOHAIBHBIX JKe-
JIE3HOJIOPOXKHBIX TepeBo30K. ClloKMBIIAsCS
MOII[HAsl KATUTAJINCTUYECKass YKOHOMHKA ...
OITpe/IeIINIIa XapaKTep TOBAPHOTO JBIIKSHUS 11O
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PYCCKHM eJe3HbIM jioporam. B nenom notpeo-
HOCTHU B TEPEBO3KAX I'PY30B XKeJE3HbIE TOPOTH
Poccun nepen IlepBoii MupoBoii BoitHOM Oe3-
YCJIOBHO YIOBIETBOPSIN» [2, c. 476, 478].

3AKINKOYEHUE

B nepros «6051b110r0 SJKOHOMHYECKOTO PHIB-
Ka» POCCUICKasi SJKOHOMHKA ObLIa «a0COTIOTHBIM
PEKOPACMEHOM KaK 10 TeMIIaM poCTa MPOMBIIII-
JIEHHOTO BBINyCKa, TaK M IO TeMIaM pocTa
MpPOM3BOAUTENBLHOCTH TpyHa» [39, c. 488]. bna-
rojiapst 3TOMy OHa 3aHsJa MATOE MECTO B MHUpE
1o 00bEMY MPOMBIIUICHHOTO MPOU3BOJACTBA,
CTaB MPH 3TOM OTHUM M3 JIUAEPOB MO TEXHUUE-
CKOMY YPOBHIO ITPOMBIIIICHHOCTH; 4E€TBEPTOE
MECTO B MUpE IO TPOU3BO/CTBY MAIIIMH 1 BEJIU-
YHHE HAI[MOHAJIBHOTO I0X0/1a; TPEThE MECTO — I10
BeJIMYMHE HaIMOHAJbHOro OorarcrBa [40,
c. 361]. Ho ynyumanuce He TOJIBKO YUCTO KO-
HOMMYECKHE MOKa3aTelH, POC YeIOBeUeCKuil
HOTEHIMaJ — INIaBHOE 00raTcTBO COBPEMEHHOTO
oOmectBa. MHAEKC pa3BUTHS YEIOBEUECKOTO
MOTEHIIMANa, KOTOPBIA yUUTHIBAET CPEAHEAYIIIe-
Boii BBII, ypoBeHb 00pa3oBaHus U CPEAHIOIO
MPOJOIKUTEIBHOCTh JKU3HHU, BBIPOC 3@ 3TOT
nepuof npuMepHo B 1,5 pasza [39, c. 337].

ITo orieHKaM COBpEMEHHBIX HCCIIe/I0BaTENEH,
IpHU TIPOJIOJDKEHUU CPOPMHUPOBABILMXCS TPEH-
JI0B pa3BUTUA «Poccuio OTAETSIIO BCEro JHIIb
HECKOJIBKO JIECSITUIICTUH OT MPEBPALICHUS B ITPO-
[[BETAIOIYIO BO BCEX OTHOUICHUAX S3KOHOMHUKY»
[41, c. 248].

IIpu 3TOM cTpaHa pacmojaransa BTOPOH IO
NPOTSHDKEHHOCTH B MHUPE KEIE3HOJOPOKHOI
ceThio [35], KoTOpas mpopoipKaia JUHAMUYHO
pacIIUpPATHCS U BEChbMa HHTEHCUBHO HCTIOB30-
BaJIaCh: IPy30HANPSKEHHOCTH ObLIa COMTOCTABHU-
Ma c skene3HbiMu foporamu CIIIA u Benuko-
OpUTaHUK U CYIISCTBCHHO MPEBOCXOAMIIA JKe-
ne3Hsle goporu @panuuu, Utanum u Anonun
[42].

Bricokuil ypoBeHb pa3BUTHS JKEIIE3HBIX J10-
por ObUI KIIIOUEBBIM (HPAaKTOPOM JIOCTHTHYTBIX
COIMaIbHO-3KOHOMHYECKUX PE3yJIbTaTOB.
«bonpmoi 3xoHOMUYECcKUil peIBOK» Poccuu
B koHUEe XIX-nHauane XX Beka Moka3blBaeT
BA)XHOCTh CHHEPTHH MHCTUTYI[MOHAIBHOTO
U UH(PacTPyKTYpHO-TPAHCIIOPTHOTO Pa3BUTHS
JUTSL YCTICIITHOW SKOHOMHUYECKOW U OOIICCTBECH-
HOW MOJEpHHU3AINM, BBIXO/Aa CTPaHbl HA Kaue-
CTBEHHO OoJiee BBICOKHII ypOBEHb COLUAIBHO-
SKOHOMHYECKOTO Pa3BUTHSA, JEMOHCTPUPYS
KJIIOUEBYIO POJIb, KOTOPYIO CBHIFPAlId B 3TOM
poccuiickue JKele3HbIe JOPOTH.

VN ) i NO

B XX cronerun, koraa kejae3HOA0POKHbBIN
TPAHCIIOPT BCTYITHII B CTAINI0 MHHOBAIIHOHHOTO
peHeccanca [43], BHOBb BO3pacTaeT COLUAIBHO-
9KOHOMHUYECKasi 3HAYUMOCTh €T0 Pa3BUTHUS,
00eCcreynBacMOro Ha WHHOBAITMOHHONW OCHOBE
¢ y4€TOM CHHEPTUH U KOHBEPTEHIINH C TIPUHIIN-
MTHATEHO HOBBIMU TPAHCIIOPTHBIMU CHCTEMaMHU
U TexHonorusMu [44-46].
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XenesHogopoxHblie HoBocTH 1912 roga

Ilpecc-apxue

U JleKCUKa moeco 6pemeHu.

B smom Homepe nyoaukyemcs Heboabulas NOOOOPKA HOBOCMHBIX COOOUJeHUT U3
JrcypHana «XKenesnooopodicroe 0enoy, Komopwlil 8 C8010 04epedb NOYEePRHYIL UX U3
nyonuxayuit CMH mozo épemenu.

Pasnoobpasue memamuxu 0emMoHCmpupyem pasiuinsle npooiemMsl, AkmyaibHble

6 1912 200y: 66edeHue «Kpy206bIX NOE300K» — AHAN02A COBPEMEHHBIX JIb2OTNHBIX
mapugos npu npuobpemenuu 0bpamuo2o buiema, 06cyxicoenue c60espeMeHHOCmU
nosenenus na Jlanbnem Bocmoke penbcoozo asmobyca, nonyyenue 6yoyuum
MUUTom cmamyca uncmumyma.

TIpu 6ocnpoussedenuu nyoIuKayuu MaKkCUMAanbHO COXPAHEeHbL CIUIb, NYHKMYayus

Knroyesble crnosa: mpaHcnopm, UCMopUs, penibcogble aemo6y0b/, 6unemei.

ABTO0yCHOe IBUKeHHe Ha Cpe/lHel YacTn
AMypckoii :kesie3HOM qoporu. — HenaBHo nipu-
OBLTH 17151 cpeaHel 9acTH AMYPCKOH KeJIe3HOH
Joporu 9 aBTo0yCOB, CEMb U3 KOTOPBIX pasrpy-
JKEHbI B YIIyMyH M OyIyT pacrlpeneiceHbl 10
MarucTpanu, — JiBa, IpUBE3eHbI B biarose-
IMIEHCK, OTKyJa OTHPAaBISIOTCA B MalHHOBKY
n ExarepuHOCnaBKy. ABTOOYCHI TpeTHa3HAUYCHBI
JUTsl 00CITY’KMBaHHMS MACCAKUPCKOTO U MOYTOBO-
ro ABW>XeHUs Ha Maructpanu. Ha brnarosemen-
CKOIl BETBH, 3@ OTCYTCTBHUEM YJOOHBIX JOPOT,
aBTOOYCHOTO JBM)XCHHS MoKa He OyneT. Bcee
aBTOOyCHI, Kak cooOrmmator «I[Ipnamypckue Be-
JIOMOCTH», CHaOKeHbI MOTOpaMu berna, u s
€371bI 3UMOIO ITPUCTIOCOOTIEHUSIMU IS Ta30BOTO
ororenns. Kaxasiit aBrodyc pacmomaraer 11
MECTaMH, U3 KOTOPBIX 8 KPBITBIX, @ TPH CHApY-
KM — A7 nodepa, ero MOMOIIHUKA U TT0YTab-

oHa. Bepx npucnoco0sieH /1st TepeBO3KH MOUTHI
u Oaraxa, Bcero Ha 27 mynoB. Uepe3 mecsiig
OXKHUJIAeTCsI eMIé OIMH aBTOOYC, IPUCIIOCOOIICH-
HBIM JJIsl ABUIKEHUS 10 pesibcaM, KOTOPBIN
MpeHa3HauaeTCs ISl My TH MeX 1y bermoropbem
1 MarucTpaibio. C Mojy4eHueM STHX aBTOOYCOB
MePeBO3Ka MACCAKUPOB U MOYTHI 3HAYUTEIHHO
yeuutes v Oynet akkyparaee. Kaxpiii aBro0yc
OyzieT 00CITy>)KUBATh CBOH Y4acTOK, MPOTSKEHHU-
€M, B CpeTHEM, OKOJIO 83 BEPCT, TaK YTO JIBHIKE-
HHUe OyleT coBepIiaThes ¢ nepecaakamu. [Ipu-
XOJIUTh U OTXOIUTH aBTOOYChI OYIyT €IKESTHEBHO.
B nesnsix joctynHocTy, miary 3a npoesJ npej-
nojaraeTcs MOHU3UTH ¢ 12 Ha 6 KOII. 3a BepCTy
¢ yenoseka. [Toyb30BaTbest cOOOIIEHHEM MOTYT
JKCJIC3HOIOPOXKHBIC CITY)KAIIUE U MPUYACTHBIC
K TIOCTPOKE JIUI[A, a TAKIKE C pa3peIlCHHs Ha-
YaJibHUKA PaOOThI U YACTHBIC JIHIIA.

BriazodapHocmb. pedakyust 8bipaxaem npuaHamenbHOCMb compyOHuKkam Gubuomeku Pocculickoeo yHugepcumema mpacnopma

3a nomowjb 8 nod2omoske Mamepuarna.

s uumuposanus: XKene3HodopoxHbie Hosocmu 1912 20da // Mup mparxcnopma. 2022. T. 20. No 5 (102). C. 113-114. DOI: https://

doi.org/10.30932/1992-3252-2022-20-5-13.

MonHbIli mekcm apxueHol cmambU Ha aH2nulicKoM si3bike ny6ukyemcsi 0 mopoli Yacmu 0aHHO20 8bINYCcKa.
The full text of the archived article in English is published in the second part of the issue.



— Henb3ss He pU3HATH TAKOE PACTIOPSIKEHNE
pyKoBOUTENCH MOCTPOHKH AMypCKOH poporu
MIPEBOCXOHBIM U HE MOKEJIaTh STOMY HOBOMY
POy MOIBUKHOTO COCTaBa eiié OOJIBIETo pac-
MIPOCTPAHEHMsI, U JIaXKe Ha IOPOTax, JIUIIb Ipe/-
MOJIOXKEHHBIX K COOPY>KEHHIO JUTSI TPEIBAPUTEIb-
HOTO OXWUBJeHHA ux (cM. «KenesHomopoxHoe
Heno» ot 1899, c. 165, «O nonbe3qHbIX Kapa-
BaHHBIX MyTsX» U c. 299 «llonbe3nHol myTh
XuBa—Ypansck»). Ho B To e Bpemst Henb3sl He
YIIUBIIATHCS, UTO, TO K€ YIPaBIEHUE 110 COOPY-
JKEHUIO JKEJIEe3HBIX JIOPOT U3bICKUBAJIO OCHOBA-
HUS K HEMOJJEPKaHUIO XOJIaTallCTB YaCTHOTO
npeanpuHuMarens, B aune A. JI. Bogunckoro,
00 OCBHUICTECIHCTBOBAHUHU MMOCTPOCHHOTO MM
CKBUPCKOTO Y3KOKOJIEHHOTO Iy TH MEPe OTKPhI-
THEM I OOIIer0 MOJIb30BaHMsI, 4, HAITPOTUB
TOTO, 3aNPETUIIO I'-HY BoanHCKOMY TPOU3BOIUTH
JIBIYKEHHUE HE TOJIBKO BPEMEHHOE, HO U pabouee.

(«7Kene3H010pOKHOE /1€]10%»

1o MaTepuajiam

«BectHuka Ilyreii Cooduenus
ot 14 uroas 1912 r., Ne 28).

Kpyrossie noe3axu. —ITo-Buaumomy, K unc-
JIy TOCIEJICTBUI HelaBHeW (paHIly3cKOH BbI-
CTaBKU B MOCKBE cJIelyeT OTHECTH IPOEKTHUPO-
BaHHble OOWKUM CHE30M IpPeACTaBUTEICH
PYCCKHUX JKEJIE3HBIX JOPOT M MPEACTaBIECHHBIC
B HACTOSIIIIEE BPEMsI Ha YTBEPIK/IeHHE TapU(HBIX
YUPEKACHUH MapIIPYThI AJIS KPYTOBBIX MOE3/10K
3a MOHIKEHHYIO IIPOTHUB OOBIKHOBEHHOI HOPMBI
wiaty. Bonpoc o moHmwxeHUM maccaxupcKoro
Tapuda, KOHEYHO, CTapbIi BOIIPOC U FOJL OT roja
Clly4au 4acTHBIX NOHMKEHHUI 3TOro tapuda
MOBTOPSUIMCH BCE Halle, Kak, Hallpumep, st
YUYEHBIX ChE3JI0B U BBICTABOK, BCEPOCCUHUCKUX
u MexayHaponHblx. Ho nepen MockoBcko
(hpaHILy3CKO# MPOMBIIIICHHO-XY/I0KECTBEHHOM
BBICTABKOW MPEACTABUTENN PYCCKUX KEJIE3HBIX
JIOPOT BHUKJIM B 3HAYEHUE MOHMKEHHBIX Macca-
JKUPCKHUX Tapu(oB, a paBHO pa3HbIX BTOPOCTE-
MEHHBIX YI00CTB JUISl MyTEIIECTBYIOMINX, C IO-
pa3ao OONBLIMM BHUMaHHEM, HEXKENH MPEexKIe,
W JlaKe Ha3HAuWIIU JUIsl TTOJPOOHOTO M3yUeHHMs
3TOr0 BOIIPOCA O0COOYI0 KOMHCCHIO, KOTOpas
U TIPOEKTUPOBAJIA BHIIEYIIOMSHYThIE MapIIpy-
THI.

Bcero nmpoextupoBano 120 mapupyToB.
YT00BI MMETH 0011IEE MOHSATHE O PACTIPEICICHHN
UX TI0 HalpaBlIeHUsM, JOCTATOYHO 3HATh, YTO
POy OMJIETHBIX KHM)KEK ISl TAKUX KPYyTo-
BBIX ITyTELIECTBUI PEIONI0KEHO TPOU3BOAUTD
Ha cienyromux 29 crannusax: Bapmasa (s

VI | } NO

BapmaBo-Tepecnonbckoli, [IpuBuciannckoi
u Cn6.-Bapuasckoii njopor), Boponex, [lepnr,
Kues, Ko3nos, MockBa (Ha Bcex I1€CTH BOK3a-
nax), HoBouepkack, Oznecca, Pesens, Pura (aByx
nopor), Poctos, Psi3ans, Pskck, Caparos, C.-Ie-
TepOypr (Ha Bcex Bok3ajax, kpome Llapckocers-
cKoii goporu), Tam60B, Tuduuc u Xappkos.

IloHnkeHre HOpPMaJIBHOM TUIAaThl ISl 3TUX
MOE3/I0K Mpeanoyiokeno Booduie B 30 %, HO
B HEKOTOPBIX MaplipyTax ¢ yyactuem Buanu-
KaBKa3CKOW JOPOTH M BO BCEX C ydyacTHeM 3a-
KaBKa3CKoU 1 OUHIIIHICKUX JOPOT IIOHUKEHUE
npoekTHpoBaHo B 40 %.

HeBo3moxHO oTpunaTh TOW rpoMagHOU
MOJIb3bI, KOTOPYIO MIPUHECIHN JKEIEe3HbIE JOPOTH
Poccun; otpunaronue 3Ty noib3y, WIN TOJIBKO
camu Ju1si ce0st 3aKPBIBAIOT UCTUHY, MIIH PACCUU-
THIBAIOT HAa HAaMBHOCTb CBOMX CiyIlIaTeJseil.
YcranaBnuBas MPOEKTHPOBAHUE KPYroBOM MO-
e3nku co 120 mapuipyTamu, pyccKue Keje3Hble
JIOPOTH, OUYEBUJIHO, JIETIAIOT HOBBIM I1ar Ha 00-
HIyIO 1MoJk3y. HECOMHEHHO, UTO B NEepBBIE FO/IBI
[0 YCTaHOBJIEHMIO 3THX IOE3J0K Majio KTO
BOCTIOJIb3YETCS MU, HO C TEUEHHEM BpPEMEHH
[10J1b30BAHUE MUMHU HEIPEMEHHO Pa30BbLETCS
U CTOJIb HEIOCTAIOIIEe Y HAC OTEeYECTBOBEICHHUE
nproOpeTET B KPYyTroBhIX MOE3/KaX HOBBIN CIIO-
co0 JUIsi CBOEro MPOYHOI'0 PaclpoCTpaHEHUs
1 YTBEPKICHUS.

IIpeoOpa3oBanue MockoBckoro MH:xenep-
HOro yumianuma. — B 3acenanuu 24-ro mas Co-
BETOM MMUHHUCTPOB, MEXIy MPOYUM, PACCMOT-
peHO 1 0I00pEeHO K BHeCeHUIo B [ocynapcTBeH-
Hywo [lymy npencrasienue MunucrepcTsa Iry-
Teil coolbumeHuss — 0 mpeodOpa3oBaHUHU
HNmneparopckoro Mockosckoro MuxkenepHoro
yuuiuia B MOCKOBCKHMM HHCTUTYT UH)KEHEPOB
nyTel cooOLeHusI.

— MBpI IpunoMHuHaEM, YTO ITPH 00pa30BaHUH
Mmneparopckoro Mockosckoro MH»keHEpHOTO
yuuJiIa ObLIM MPOTUBHHUKU HPEIOCTABICHHS
emy npaB MHCTUTYTa MHXEHEPOB IyTel coo0-
menust Umneparopa Anekcanzpa I, v riiaBHbIM,
obpasom, co croponsl camoro Mucturyra. Ho,
OYEBUHO, BPEMsI I0Ka3aJ10 JOCTOMHCTBO U I10-
JIe3HOCTh VIH)KeHepHOro yUuiIHIa U IpH JPYTHX,
MEHBUIUX IIpaBax €ro, €CJIU MPEAIOoI0KEHHOE
npeoOpa3oBaHUe €ro JIeJAeTCs C LENbIO MOBbI-
LIEHMSI €r0 LEH3a.

(«7Kene3H010pOKHOE

J1eJI0» 110 MaTepHaJiaM

«BectHuka IlyTeii Coo01ieHus» oT
2 uions 1912 ., Ne 22) @
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* [pozHo3uposaHue nompebHocmu

8 KOMECHbIX napax 2py308bIX 86a20HO8
U UX PEMOHM Ha XenesHbix 0opo2ax
Pecnybnuku Y36exucmaH.

* Onmumu3ayusi npueopodHbIx
NaccaxupcKux nepego3ok Ha 0cHose
Op2aHu3ayuu naccaxuponomoka.

* [JuaeHocmuka u npoegHo3upogaHue
0CMamoyYHO20 pecypca cucmem
U30M1AYUU MA20BbIX STEKMPUYECKUX
MalUH.

* Paspabomka u 060cHogaHue
KOHCMPYKMUBHO-MEeXHOM02UYeCKUX
peweHul dns cmpoumenscmea
00NONHUMENbHbIX X€1e3HOO0POXHbIX
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HedasHo ebiuedwiue kHu2u U y4ebHUKU
0 mpaHcnopme.
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I'aiiunos A. Bb. IIporuHo3upoBanue mno-
TPeOHOCTH B KOJECHBIX Mapax rpy3oBbIX
BaroHoOB M COBEPIIEHCTBOBAHME TEXHOJIOTHHU
HX PEMOHTA Ha ’KeJIe3HbIX oporax Pecmyo-
JIUKHU Y30ekuctan / ABroped. nuc... KaHji.
TexH. Hayk. — CII6.: IIT'VIIC, 2022. - 17 c.

B IMOCJCAHNE T'OAbl Ha KCJIE3HBIX JOpOorax
Pecny6nuku Y30ekucTaH NoCTyIJIeHUE BarOHOB
B Texyumii peMont (TP) HenpepsiBHO BO3pa-
craeT. OTLENKY BaroHOB B TEKYIIUH PEeMOHT
BBI3BIBAIOT YBEJIMYECHHUE PACXOJIOB Ha COAEpIKa-
HUE BarOHHOTO MapKa ¥ yiiepoa npu 3azepixke
moes3zia U3-3a OTIENOK HEeHMCIPABHBIX BarOHOB
u3 chopMupOBaHHBIX cocTaBOB. OCHOBHAs
J0JI MPpUYXH OTHCIIOK I'PY30BbLIX BAarOHOB B pe-
MOHT BbI3BaHa HCUCIIPABHOCTAMU KOJIECHBIX
nap. Beneacteue sToro nepuonndecku BO3HU-
KacT jle(i)I/lL[l/IT KOJIECHBIX JUCKOB U BAarOHHbIX
OCEH.

Ha ceropusiiunuii 1eHb CTOMMOCTD KOJIEC-
HBIX Tap 0CcTaéTcs Ha BBICOKOM ypoBHe. M3me-
HAIOIIMICS CIIPOC Ha KOJIECHBIE IIapbl U CIIEKY-
JISTUBHBINA POCT I€H Ha HUX YKa3bIBAalOT Ha
HEO0OXOAMMOCTh COBEPIICHCTBOBAHUS JIOJTO-
CPOYHOTO TUIAHUPOBAHUS OTPEOHOCTH C yué-
TOM pecypca U pacxojia TOJIIIMHBI 00012 ¢ yué-
TOM 00bEMa BBIMOJIHACMON IEPEBO30YHOM pa-
60Tb1. OHO U3 OCHOBHBIX 3aJ1a4 JUIsl ONIpe/ie-
JICHHU TIPaBUJIBHOI'O HalpaBJICHUSA PCUHICHUA
mpoOJIeMbl AeQUIMTA SBISICTCS ONPEACICHUE
OasaHca KOJECHBIX JMCKOB M OCEH Ha J0JIro-
CPOYHYIO IIEPCIEKTUBY C LIEJIBI0 MUHUMU3ALUU
PHUCKOB JUIsl BCEX YYaCTHUKOB MEPEBO30YHOIO
mporecca.

Takum 00pa3zoM BONPOCHI ONpeeIeHus
OanaHca KOJIECHBIX Map ¥ CHUXKEHHS YaCTOTHI
OTLICIIOK I'Py30BbIX Baronos B TP 3a cuér co-
BCPIICHCTBOBAHUSA CHUCTEMbI TEXHHUYECKOI'O
00CITy’)KUBaHHS U PEMOHTA KOJIECHBIX T1ap rpy-
30BbIX BAIrOHOB ABJIAIOTCSA aKTyaJIbHbIMU.
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Ienp paboThI cOCTOsIIA B pa3pabOTKe HAYY-
HO-000CHOBAHHOW METOJMKH pacyéra noTpeo-
HOCTH IapKa rpy30BbIX BaroHOB Y30eKuCTaHa
B LI€JIbHOKATAaHBIX KOJECAX U OCAX C y4ETOM
0COOEHHOCTEI TEXHUUECKOTO COCTOSIHUS Baro-
HOB M TEXHOJOTMHM PEMOHTa KOJECHBIX map,
a TaK)Ke BBIMOJIHAEMON EPEBO304HON PabOTHI.

3amaun pabOThI BKIIIOYAIIH:

— aHaJM3 COCTOSIHMA MapKa Ipy30BbIX Baro-
HOB AO «Y30€KUCTOH TEMHP HyJu1apu» H orpe-
JIeNIeHne MoKa3aTenell uX HaJ&XKHOCTU B JKC-
IUTyaTaluy;

— oIpeJesieHHe TEMITOB M3HOCA U TPOOEToB
KOJIECHBIX Tap J0 OTLENKHA B OTHOILIECHHH WH-
HOBAI[MOHHBIX U OOBIYHBIX BArOHOB;

— pa3paboTka Hay4YHO-OOOCHOBAaHHOW Me-
TOIMKHU pacuéra MOTPeOHOCTH B KOJECHBIX
napax rpy30BOTO MOJBHXHOIO COCTaBa U CO-
CTaBJIeHHE Ha € OCHOBE OaJlaHca KOJIECHBIX rap
Ha MPOTHO3UpYyeMble 00BbEMBI EPEBO30K IO
KEJIe3HOAOPO)KHOMY TPAHCIIOPTY;

— BBIOOp cHCTeMBbI 00TOYEK MpOodUIIs 1o-
BEPXHOCTH KaTaHHsl, 00eCreynBaoneil MakCH-
MaJIbHBIN pecypc KOJECHOW apbl U MUHUMAab-
HYIO BEPOSITHOCTb OTLEINKH B TEKY I PEMOHT.

Pa3paboTanHas Hay4HO-000CHOBaHHAas
METOAMKA pacyéTa MOTPEOHOCTH B KOJIECHBIX
napax JAJis mapka rpy30BbIX BATOHOB yUUTHIBA-
€T BBINOIHAEMBIH KeJIe3HOIOPOKHBIM TpPaHC-
HOPTOM TPY30000pOT M HAIMUUE B MApKe Kak
OOBIYHBIX, TAK 1 HHHOBAIIMOHHBIX BarOHOB.

B nucceprannoHHOW paboTe BBIMOJIHEH
KOMIIJIEKC MCCIIEI0BAaHUHN C LIENIBIO OTIPEIeIICHHS
HOTPEOHOCTH B KOJIECAaX M BATOHHBIX OCSIX U pa-
UOHAIBHBIX YT COBEPIICHCTBOBAHUS TEX-
HOJIOTHH pEeMOHTa KOJECHBIX Map Ipy30BBIX
BaroHoOB.

AHaJIn3 TEKyIIEro COCTOSIHUSL PabOThI JKe-
JIE3HOJOPOKHOTO TPaHCIOpPTa — OCHOBHBIX
KOJIMUECTBEHHBIX ¥ KaUeCTBEHHBIX TI0Ka3aTelen
napka rpy3oBbIX BaroHoB PecrnyOmnuku Y30eku-
CTaH — MO0Ka3aJj, YTO MOCTYIIJICHHE BarOHOB BO
BHEIJIAHOBBIH PEMOHT 110 HEHCHPAaBHOCTSIM
KOJIECHBIX Tap €KEroJHO BO3PACTaeT, 4To Je-
JIaeT aKTyaJbHBIMH HCCJIEJOBAaHUS B 00JIACTH
MOBBIIICHUS pecypca KOIECHBIX map.

Ha ocHOBaHMM MOJIY4YEHHBIX PE3yJILTATOB
BBITIOJTHEHHOTO HMCCIIEOBAaHUS IO OL[EHKE Ha-
JEXHOCTHU KOJIECHBIX NIap OOBIYHBIX U HHHOBA-
[MOHHBIX BaroHOB OBLIO YCTAaHOBJIEHO, YTO
y KOJIECHBIX IIap MHHOBAI[MOHHBIX BAarOHOB,
U3TOTOBJIEHHBIX U3 CTaJU IOBBIIIEHHON TBEP-
JOCTH MapKu «T», 0 cpaBHEHUIO ¢ KOJIECaMu
OOBIYHBIX BaroHOB, U3TOTOBJICHHBIX W3 CTAJIH



MapKH «2», CTETIeHb U3HOCA KOIEC 3HAYUTEIb-
HO HMIKC U, KaK CJICACTBHUC, OHU UMCHOT IIOBbI-
HICHHYIO IKCIUTyaTalllOHHYIO HaAEKHOCTb.

Ha pecypc konéc oxa3pIBalOT BIUSHUE HE
TOJILKO MaTepHal KoJ€éc U XOAOBBIX YacTel, HO
U YCTPOICTBO CamMOro BaroHa U YCJOBHS €TO
SKCIUTyaTallHu.

Pecypc konéc onHOro tuna B 0OAMHAKOBBIX
TeJIEeKKaX OKa3aJCs CYIIeCTBEHHO HUXKE y Ba-
TOHOB-XomImepoB Mojenu 19-9870-01.

PazpabGoranHas HaydyHO-000CHOBaHHAS
MeToJMKa pacyéra moTpeOHOCTH B LIEIbHOKA-
TaHBIX KOJEcax M OCSIX ITO3BOJISIET OLCHUTH
HOTpe6HOCTL JKCJIE3HBIX JOPOT B HUX, OTIIMYaro-
HIyrocsd y‘léTOM BEPOATHOCTH U3MEHECHUA TOJI-
I HBI Fpe6HH, BO3HUKHOBCHHUSA IMOJI3YHOB
n B])I]_Ilep6J'II/lH, C IE€JIbIO MUHUMH3AallU PUCKOB
JJI1 BCEX YHAaCTHHKOB ITPpOLecca U3roToOBJICHU,
OKCILTyaTallui U pEMOHTA I'Py30BbIX BaroHOB.

Pa3paboTtanHas 1 IpeUIoKeHHAst METOINKA
pacuéra noTpeGHOro napka rpy30BbIX BarOHOB
JUIS )KEJIE3HBIX JOPOTr Y30eKuCcTaHa Ha epCrek-
TtuBy 70 2025 roga 1a€T BOZBMOXXHOCTH OIICHH-
BaTh TEKyIEe COCTOSIHME W MOTPEOHbIH mapk
IPY30BbIX BarOHOB € y4&TOM IPOTrHO3a 001IEeT0
00bEMa MepeBO30K IO KEJIE3HOLOPOKHOMY
TPaHCIOPTY.

[IpumMeHeHne peMOHTHBIX NpoduIIei Kojéc
C TOJIIMHOW TpeOHs 27 MM HE PalMOHANIBHO,
TaKk Kak 3TO MPUBOJIUT K CHIDKEHHIO pecypca
KoJieca 1o npobery (B 1,5 pa3a) u moBbIIIaCT
pacxoabl Ha OOTOYKHM KOJEC B IKCIUTyaTal[UH
(mobGaBisiroTCs pacxobl Ha 2 00TOYKH IIPU UC-
MOJIb30BaHUH TOJIIUHEI TPeOHA 27 MM).

YCTaHOBIEHO, UTO BHECEHHE M3MEHEHUH
B HOPMATHUBHBLIC JOKYMEHTHI B OTHOIICHUU
TpeOOBaHUIl TOJIIUHBI IPeOHs 27 MM BMECTO
26 MM IIpH BBIITYCKE BATOHOB U3 TEKYILETo pe-
MOHTAa (/151 BATOHOB C OCTaBILINMCS PECYPCOM
JI0 TIJIAaHOBOTO PEMOHTA 1o 1podery 60 Thic. KM
W CPOKY MeHee 9 Mec.) MO3BOJIUT COKPATUTh
KOJIMYECTBO OTIENOK B TeKyIIHid peMoHT TP-2
110 TOHKOMY T'PEOHIO.

ITononnenue napka rpy30BbIX BaroHOB
AO «YTI» HOBBIMH COBPEMEHHBIMU HHHOBA-
IOUOHHBIMU BaroHaMu C yBeHH'{eHHOﬁ rpyso-
NOABbEMHOCTBIO JAET BO3MOKHOCTb IIOCTEIIEHHO
COKpamarh NOTPeOHOCTh B KOJEcax B CBSI3H
¢ OOJIBIIMM PECYPCOM HOBBIX KOJIEC.

JLis sxene3HbIX 10por Y30eKncTaHa peKOMEH-
JyeTCsl IPUHATH MUHUMAJIbHYIO TOJIIINHY TPeo-
Hs1 24 MM ¥ BBECTH CJICAYIOIIYIO CUCTEMY 00TO-
yek: 33-24-30 (ko3¢ ¢urueHt odorouku 1,97)
win 33-24-33 (ko3 dunuent odotouku 1,83).
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V3meHeHue 101mycKaeMoi TOIIUHbI IPEeOHs
10 24 MM MOXET UMETh MMOJIOKUTEIbHBIN (-
(EeKT ¥ CHU3UTH KOJUYECTBO OTIICIIOK BO BHE-
IIJJAHOBOM PEMOHTE. B cBsi3M ¢ 3TUM J1aHHOE
MpeIIoKEeHUEe PEKOMEHYeTCd K HCIOJb30Ba-
HUIO.

TonuHy rpebHs 26 MM IIpH Mojaye 1o
MOTPY3KY IeJIecO000pa3HO COXPaHUTh. ITO obec-
MEYUT CHUKEHUE PACXO/I0B Ha TEKYIUI PEMOHT
TP-2 rpy>xEHBIX BaroHOB 3a CYET COKpAIECHUS
paboT 1o OTIETIKE BarOHOB U3 MOE3/10B.

05.22.07 — [lo0sudicrotl cocmas dicene3mbix
dopoe, msea noe3008 u 3NeKMmpUPuUKayusL.

Paboma evinonnena u sawuwena 6 Ilemep-
bypeckom 20cy0apcmeeHHomM yHugepcumeme
nymeti coobugenus Umnepamopa Anexcanopa 1.

Konsuioa E. B. Ontumusanus npuro-
POIHBIX NACCAKNPCKHUX MEPEBO30K HA OCHO-
Be OPraHU3alMHN NACCAKNPONOTOKA / ABTO-
pe¢. auc... 10K. TexH. Hayk. — M.: PYT
(MHHUT), 2022. — 48 c.

OcHOBa pa3BUTHA II0O0T0 roCyIapcTBa — I1e-
JIOCTHOE, KOMIUIEKCHOE Pa3BUTHE €0 OTIEIbHBIX
PErHMOHOB, COLMAILHO-YKOHOMHYECKHI KapKac
KOTOpBIX 00pa3yloT ropojICKHE arjioMepaiuu
U METaIlOJIMCHI, SBISIIONIMECS BaKHEHIINMHU
MECTaMH COCPEIOTOYCHHS TPY/IOBBIX, IPOMBIIII-
JICHHBIX, KyJIBTYPHBIX U JIPYTHX BUJIOB PECYPCOB.
B Poccuiickoit ®enepanuu HacuuThiBaeTcs 16
METarnoyJucoB (ropoI0B-MUIIHOHEPOB) U 22
arioMepanuu-MUIUTMOHEPa, PsiJi KOTOPBIX 00pa-
30BaH ropoJlaMH C YHCJICHHOCTHIO HACEJICHMs
Menee | MiH yesoBeK. OCHOBHBIM ITPEUMYIIIE-
CTBOM arjioMepaluu siBjisieTcst To, 4To, 00pasys
OOIIYI0 CHCTEMY PACCENICHUs, HECKOJIBKO I'Opo-
JI0B I103BOJIAIOT CO3/ATh €IUHBIN PHIHOK, PABHBIN
UJIM MPEeBBIMIANNINN Mo 00BEMY pecypcoB
KpynHblil Meranoauc. opMupoBaHue ropoa-
CKHUX arioMepanyi 1 paroHaIbHOE HCIONb30-
BaHME UX PECYpPCOB ISl PEIICHHUS LIEJIOr0 Psiia
HKOHOMHYECKHUX, COLUAIBHBIX, IKOJOTHIECKUX
po0iieM, IPUCYIINX COBPEMEHHOMY YpOaHU3U-
POBaHHOMY OOIIECTBY, HCBO3MOXXHO 0€3 Kaye-
CTBEHHOI0 00eCIeYeH sl TPAHCIIOPTHBIX CBS3EH.
VIMEHHO Moe3/1KK B IPUTOPOIHOM COOOIICHHH
00ecreunBaoT TPYJOBYIO OJIBUKHOCTh Hace-
JICHUS B aryIoMepalusix, CloCOOCTBYIOT pa3Bu-
THIO PbIHKA TPY/Ia U OKa3bIBAIOT ITOJI0XKHUTEIbHBIH
MYJIBTUILIMKATUBHBIA 3Q(GEKT Ha pa3BUTHE
9KOHOMUKHU OT/EJBHBIX PETMOHOB U CTPaHBbI
B IIEJIOM.
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IlepeBo3Ku KeIe3HOIOPOKHBIM TPAHCIIOP-
TOM XapaKTepU3YIOTCA BBICOKON CTENEHbIO
HaAEKHOCTH, PETYISIPHOCTH U 3KOJIOTHYHOCTH.
JlanHbIil BUJ TpaHcTopTra o0ianaeT Haubob-
11ell IPOBO3HOM CIIOCOOHOCTBIO, TOITOMY MO-
JKET cTaTh 0a30i /ISl yCTAHOBJICHUS TPOYHBIX
TPAHCTIOPTHBIX CBSA3EH B TOPOJCKUX armomepa-
IUAX U Meramnonucax. Meponpusarus, npeny-
cmoTpenHble KoHnenmuei pa3BUTHs MPUropoI-
HBIX MTACCAXKUPCKHUX NEPEBO30K KEJIE3HOTOPOXK-
HBIM TPaHCIIOPTOM, HaIlpaBJIeHbI Ha oOecreye-
HHE TOTPeOHOCTEH HACeNICHHS B KAY€CTBEHHOM
TPAHCIOPTHOM OOCTYXKHBAaHUU U CO3JIaHUE
YCJIOBUU [yl yCTOWYMBOIO Pa3BUTHUS IPUTOPOLL-
HBIX JKeJIe3HOIOPO’KHBIX TIepeBO30K. ['apaHTu-
poBaTh HEOOXOIUMBIN YPOBEHb JOCTYITHOCTH
MIPUTOPOIHBIX IEPEBO30K IJIs HACETIEHUS CTpa-
HBI [TPY 33JJaHHBIX [IapaMeTpax KauyecTna u 6e3-
ONACHOCTH BO3MOKHO TOJBKO IPU YCIOBHUHU
pa3pabOTKH J0JITOCPOUHBIX CXEM TPAHCIIOPT-
HOTO OOCIY)KMBAHHMS HACENEHHUsI C YU4ETOM
BO3MOYKHOCTEH BCEX BHJIOB TPAHCIIOPTA.

dopmupoBanue 3hHEKTUBHBIX CXEM TPaHC-
MOPTHOTO OOCITy’)KUBaHMsI HaceleHHs TpeOyer
peuieHus psja CI0KHBIX TEXHHUKO-TEXHOJIO-
IU4ECKUX, HOPMATHBHO-TIPABOBBIX, SKOHOMHU-
YEeCKHX U YIIPABICHYECKUX 3a/1a4 U B COBPEMEH-
HBIX YCJIOBUSIX IPHOOpETAET MEPBOCTEIIEHHOE
3HaYCHHE Kak JUIsl TOCYAapcTBa M OTAENBHBIX
€r0 PEervuoHOB, TaK U JUIS KEJIe3HOAOPOKHOTO
TpaHCIOpTa Kak Biajeiblla TPaHCTIOPTHOMN
MHPPACTPYKTYPBHI.

Jlnd perieHus 3a/1a4, CTOAIIMX Hepes Kemes-
HOJZIOPO’KHBIM TPAHCHOPTOM, CO3/laHa pa3BUTAast
nHpopMmanroHHo-1dposas cpeaa. [lpu srom
MHOTOYHUCIICHHbIE AaBTOMaTHU3UPOBAHHBIE CHUC-
TEMbI B OCHOBHOM SIBIISIFOTCS HH(POPMAIIMOHHbI-
MU. BbI0Op pamoHaIbHbBIX PELICHUH B pa3iny-
HBIX c(epax AesTeIbHOCTH JKeJIe3HOIO0POIKHOTO
TpaHcHopTa OcTa€Tcs 3a 4eJoBeKkoM. B To ke
BpEMsI UeJIOBEK HE BCeryia Crioco0eH CIPaBUThCS
C MHOTOBapHUaHTHOCTHIO BO3MOYKHBIX PEIICHUH.
JIro0ObIe cucTeMbl 00pabOTKU OOJBIINX JTAHHBIX
JIOJDKHBI CTPOUTBCS C MPUMEHEHUEM ONTHMHU3a-
LHUOHHBIX MojieNiel NpUHATUS peleHnid. Takas
3a/1a4a CTaBUTCs U B TPaHCIIOPTHOM CTpaTeruu
Poccuiickoii @enepanuu: «...UcciejoBaHUE
U pa3paboTKa aHATUTUYCCKUX CHCTEM M Mare-
MaTHYECKUX MOJIeliel, 00eCeYnBaroIX MMO/-
JIEPKKY IPUHSTUS PEIISHHH [0 PeTyINpOBAHUIO
(DYHKIIMOHUPOBAHUSI M YIIPABICHUIO Pa3BUTHEM
TPAHCIIOPTHOTO KOMILIEKCA».

Ienbro AuCCepTalIOHHOTO MCCIIENOBAHMS SB-
JSIOCH TIOBBILIEHHE Y(DPEKTHBHOCTH U KJIMEHTO-
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OPHEHTHPOBAHHOCTH IPUTOPOIHBIX MTACCAKUPCKHIX
MIEPEBO30K B TOPOJICKHUX ArTIOMEPAIIUsIX HAa OCHOBE
OpraHM3aI|Hy TPUTOPOTHOTO MACCAKHPOIIOTOKA.

OCHOBHBIMU 3aJadyaMu HUCCIICAOBAaHUS OJIs1
JOCTHIKEHUSI TOCTABICHHON 1I€TH CTAJIH:

— (opmynupoBaHue MPoOIEMbI OPraHU3AIMH
MACCAKUPOMOTOKA HA OCHOBE aHAITH3a HAyIHBIX
uccien0Banuil B chepe TpaHCIOPTHOro obecrie-
YCHUsI HACETICHUS TOPOJICKUX arIOMEpAIiid i Op-
TaHU3alu OPUTOPOAHBIX MACCAKUPCKUX TIEPC-
BO30K KEJIC3HOMOPOXKHBIM TPAHCIIOPTOM;

— obocHOBaHKE BbIOOpa METOJA JIMHAMHYe-
CKOI'0 corjiaCcoBaHusd AJist ONITUMU3AIUU ITPUTO-
POMHBIX TACCAKHUPCKUX MEPEBO30K Ha OCHOBE
OpraHM3aIIHU ACCAKUPOIIOTOKA;

— BBIOOD arjioMepanuu Jjisi OTPadOTKH
1 anmpo0aIyi NpeIaraéMbIxX B IUCCEPTALIMOHHOM
HCCIIEIOBAHUN METOONIOTHIA;

— CO3/IaHHE METO/IONOT UK OPTaHU3AIUH [PH-
TOPOJIHOTO MACCAKUPOIIOTOKA Ha OCHOBE METO/A
JIMHAMHUYECKOTO COTNIACOBAHHS;

— CO3/IaHHE METOJIOJIOTHH OPraHU3aI[MH MHO-
FOCTPYHHOTO TACCAKUPONIOTOKA HA OCHOBE MHO-
FOIPOIYKTOBOTO METO/IA JMHAMHYECKOTO COTIa-
COBaHHS;

— pa3paboTka TEXHOJIOT UM IPOBEPKU HA UMHU-
TAIIMOHHOM MOJIENIN PEe3yJIbTaTOB PacyéToB Ha
OIITUMHU3ALIMOHHBIX MOJCIIAX,

— paspabotka metona 3(dheKTuBHOrO 0dec-
NIEYEHHs] COCTaBaMU rpaduka JIBIKEHHs IPUTO-
POIHBIX MOE3/IOB C CO3IAHUEM OTITUMH3AIIHOHHOM
MOZIEJIM HAa OCHOBE IMHAMUYECKON TPAHCIIOPTHOU
3a/1a9K.

OOBEKTOM HCCIICIOBAHUS CTAH PHTOPO/I-
HBIE [TACCAKUPCKHE IEPEBO3KH, OCYIIIECTRIICMbIC
HKEJIE3HOMIOPOKHBIM TPAHCIIOPTOM B TOPOJICKHX
arToOMepaIusIx.

[Ipeamer uccnenoBaHus — COBEPIICHCTBOBA-
HHE PabOTHI JKEIE3HOMOPOKHOTO TPAHCIIOPTA
B 00JIaCTH TPAHCIIOPTHOTO O0ECIIeYeHH s HacelIe-
HUS TOPOJICKUX arvIOMEpaLyi.

HayuHnass HOBH3HA HCCIICOBAHHS COCTOUT
B pa3pabOTaHHON BIEPBBIC METOIOJIOIHU OITH-
MU3alUU MMPUTroOPOJHBIX IMACCAKHUPCKUX ITEPEBO-
30K B IMHAMHKE HA OCHOBE OPTraHH3aIlnK CaMOTO
MACCAKUPOMOTOKA, & HIMEHHO:

— chopmysrpoBaHa mpodiemMa OpraHu3aum
MACCAKHPONOTOKA TSl HAXOXKICHHUSI KOHCEHCYCa
MEXTy MOTPEOHOCTSIMH MACCAKHPOB U BO3MOXK-
HOCTAMM TPAHCIIOPTA,

— pa3paboTaHa ONTUMH3AIMOHHAS MOJICIb
U TEXHOJIOTHUS € TMPUMCEHCHUS 11 OpraHru3alnun
OJTHOPOTHOTO MACCAKUPOIIOTOKA HA OCHOBE Me-
TOJIA TUHAMHUYIECKOTO COITIACOBAHHS;



— pa3paboTaHa ONTUMH3AIMOHHAST MOJEIb
U TEXHOJIOTHSI €€ MPUMEHEHUS ISl OpraHn3aIiuu
MHOTOCTPYHHOTO MacCaKUPOIOTOKA Ha OCHOBE
MHOTONPOYKTOBOTO METO/a JUHAMUYECKOTO
COITIaCOBAaHMUS;

— pa3paboTaH METOJ 00eCICYCHUSI HUTOK
rpaduka ABHKEHHS IPUTOPOIHBIX OE3/10B CO-
CTaBaMH C MOMOIIbIO ONTUMHU3AIMOHHON MOjie-
JI1 Ha OCHOBE AMHAMUYECKOHW TPAHCIOPTHOU
3a/1a4uu.

[IpakTrueckas 3HAYUMMOCTb PaOOTBI COCTOUT B:

— IPUMEHEHUH NTPEATaraeMbIX METOIOIOT Uil
OpraHM3ali1 [aCCaKUPOIIOTOKA ITPU pa3padoT-
K€ JIOJITOCPOYHBIX CXEM TPaHCIIOPTHOTO 00CITy-
JKUBAHUS HACEJICHUS B PErMOHAX;

— BO3MOYXHOCTHU ()OpPMHpOBaHHMs cOaaHCH-
POBaHHON TPAHCHOPTHOM CHUCTEMBI B KaKJ10U
TOPOJICKOM arnoMeparuy 1 onpeeIeHHs paluo-
HaJIbHOTO MEXTPAHCIOPTHOTO OallaHca Ha Oc-
HOBE ONTUMM3AIIMOHHBIX MOJIETIeH;

— o0ecrie4yeHn BO3MOYKHOCTH YMEHbBIICHUSI
CTaTUYECKUX PE3€PBOB IPUTOPOTHOTO IBIKECHUS
(xax MHQPaACTPYKTYPHBIX, TaK ¥ TOIBUIKHOTO
cocrasa) Oyarozapsi OpraHu3alyy Maccaxupo-
MOTOKA B INHAMHUKE;

— oOecneueHnH 3PPEKTUBHOTO UCTIOIH30Ba-
HUSI COCTaBOB NPUTOPOIHBIX MOE3I0B MPU HUC-
[10JIb30BaHUM JUHAMUYECKON TPaHCIOPTHOU
3a/lauu JJis ONTHMAJIBHOTO 00ECIIeUeHHUsI T10-
JIBMDKHBIM COCTaBOM Ipadurka JIBUKEHUS IIPUTO-
POIHBIX MOE3/I0B;

— BO3MOXKHOCTH (DOPMHPOBaHHs1 000CHOBaH-
HBIX IIPEJUIOKEHUH 110 PA3BUTHIO TPAHCIIOPTHOU
UHQPACTPYKTYPbl HA OCHOBE HCIOJIb30BAHUS
pa3paboTaHHBIX MOJeNel ONTUMHU3AINH U TeX-
HOJIOTUM UX COBMECTHOTO HCIIOJIb30BAHUS
C IMHUTALIMOHHON MOJIEIIBIO;

— HUCIOJIb30BaHUH Pa3pabOTaHHBIX MOJIEIIEH
ONTUMH3AIMK HAa OCHOBE OpraHM3alMH Tacca-
JKUPOTIOTOKA KaK MHCTPYMEHTA JIs1 SKCIIEPTU3HI
MpeIaraéMbIX MPOEKTUPOBOYHBIX PELICHUH 1O
YCUJICHHIO MPOIYCKHBIX CIIOCOOHOCTEH MpHro-
POIHBIX JIMHUHM W Pa3BUTHIO UH(PACTPYKTYPHI
CTaHIMHA U OCTAHOBOYHBIX ITYHKTOB, BKJIIOYAs
naccaxxupckue o0ycTpoicTBa, B TOM YHCIIE
C IPUMEHEHHEM UMUTAIIMOHHOTO MOJIEIHPOBa-
HUS,

— CO3JaHUU TIPEIOCHUIOK sl 3P PeKTHB-
HOTO Pa3BUTHUS TOPOJCKUX arvioMepanui Ha oc-
HOBE 00eCHeYeHUsl yCTOMYMBBIX TPAHCIIOPTHBIX
CBsI3el MEeXIy ropolaMHU-CIyTHUKaMH U TOpo-
JaMH-A7paMH, U, KaK CIIEe/CTBHUE, MMOBBIIICHUU
KaueCTBA JKU3HU HACEJIEHHUS PETHOHOB M CTPAHBI
B I[EJIOM.
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AnipoOanus pa3paboTaHHBIX METOIOJIOT Hii
OpraHu3aluM MacCaKUPONOTOKAa U METOoJa
obecrieueHus HUTOK rpaduKa JBHIKEHHUS CO-
CTaBaMH NPHUTOPOJIHBIX TOE370B MpOBeJEHa
Ha Hikeropojckoii armomepanuu. Jta ario-
Mepalus ¢ HACCJICHUEM CBBIIIC IBYX MHUJIJINO-
HOB YCJIOBCK ABJIACTCA OHHOﬁ n3 CaMbIX
KpynHbIX B Poccuiickoit ®enepanuu, chop-
muposaHa BOkpyr Huxnero Hosropona u sB-
JsieTCsl MOHOLIEHTpHUYeckoi. CaMbIMH KpyTI-
HBIMU 00pa3yIOIMMU arJIOMepaluio HacelIEH-
HBIMU NYHKTaMHU sBJIsAOTCA J[3epxuHck, bop
n Kcroso. B Huxeroponckoi armoMmepanuu
okoJio0 40 MPOIEHTOB MPENNPUIATHI U opra-
Hl/I38.LIPIl>1 SABJISIIOTCA I'OJIOBHBIMU B O6J'laCTHX
aBUACTPOEHUS, CYyIOCTPOEHHUS, MPUOOPO-
crpoenus. [Ipuroponnsie nepeBo3ku B Huxe-
TOPOJICKOH arjioMepany OCyIleCTBISIOTCS,
B OCHOBHOM, JKEJIE3HOJOPOXKHBIM M aBTOMO-
OWJIBHBIM TPAHCIIOPTOM.

IIpoBepxka pe3ynbTaToB pacu€ToB HA ONTHU-
MU3AIHOHHBIX MOJIEJISIX OpraHHM3aluu acca-
JKHUPOIIOTOKA BBIIIOJIHCHA Ha HMHTaL[HOHHOfI
mozenu B cucreme UMETPA.

I[J'lﬂ peuiCHuA MOCTABJICHHBIX 3a/1a41 B AUC-
CepTaLUH UCTIOI30BAIMCH METO/IbI CHCTEMHOTO
aHaJM3a, MeTO/| IMHAMUYECKOT'0 COIIaCOBAHUS,
JUHaAMHUYCCKasd TpaHCIOpTHaA 3ajavda, UMUTa-
LUOHHOE MOJIEIMPOBAHUE.

B nuccepranum pa3zpaboTaHbl TeopeTHde-
CKH€ OCHOBBI OpraHU3alMy 1acCaKMPOIIOTOKA
1 METOJIOJIOTHYECKUE PELICHHUS 110 ONTUMH3a-
LUK TIPUTOPOJHBIX MACCAKUPCKUX MEPEBO30K
B JUHAMMKE.

BeironHeH aHanus ucclieJoBaHui B 001acTr
MIPUTOPOJIHBIX MMACCAKUPCKHUX TIEPEBO30K, KOTO-
PBIii TIOKa3al1, YTO PaHHEE BBITIOJIHSIIMCH PA0OTHI
10 ONTUMU3AalIUH ITEPEBO30K CTUXUIHO CKJIaabI-
BAIOLIETroCsl MacCaXKMPOIOTOKA. ITO MPUBOIUIIO
K CO3/IaHMIO HE BCEr/a ONpaBIaHHBIX PE3EPBOB
nH(PacTPYKTypbI M OJBHIKHOTO cocTasa. MeTo-
JAbl OIITUMMU3ALINN 6I)IJ'II/I, Kak IpaBujio, CTaTnvc-
CKUMU, TO €CTbh UMCJIN OI'PAaHNYCHHBIC BO3MOXK-
HOCTH TIPH OTOOpaKEHNUH JTUHAMHUKH [POLIECCOB
MIPUTOPOIHBIX TACCAKUPCKHX MEPeBO30K. B anc-
cepraluu BriepBble chopMyIHpoBaHa NpodiemMa
OpraHu3aluy IPUTOPOTHOTO NMACCAKUPOIIOTOKA,
TO €CTh CO3HATENILHOTO MPEe00pa30BaHUsI CTUXHIA-
HOT'O TacCaKUPOIIOTOKa B OPraHM30BAHHBIM,
B KOTOPOM COITIaCOBBIBAIOTCA PUTMBI OTIIPAaBJIC-
HUS TTaCCAKUPOB CO BCEX CTAHIMH BCEX HAIPaB-
JIEHHH C puTMaMu le/l6bITl/I}I Ha CTaHLIMU Ha3Ha-
YCHUS B 3aBUCUMOCTH OT OHpeﬂeﬂéHHbIX KpUTEC-
pHeB.
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Br1OpaH MeTO/1 JMHAMUYECKOTO COrIacoBa-
HUS B Ka4eCTBE ammapara ONTHUMM3ALUU IS
OpraHu3aluy naccaxupornoroka. /J[aHHbiil me-
TOJI ITO3BOJISIET OTOOPA3UTH MTPOLIECCHI TEPEBO-
30K, MTO/IX0/1a MACCAXKUPOB K CTAHIUSIM OTIPaB-
JICHUS, OXKHUJIaHUE Ha CTAHIUAX OTIIPABICHUS
1 Ha3HAYCHUS, OXKUJIAaHUS Tepeca ki Ha APYToit
BUJI TpaHCIOpTa B JuHaMuke. JlroOble mapa-
METpPBl MOXHO MEHSTh B T€UEHHE Mepuoaa
pacuéra.

Pa3paborana onTUMHU3alIMOHHAS MOJIEIb Ha
OCHOBE OIHOIIPOTyKTOBOTO METO/1a TUHAMMYE-
CKOT'O COIVIaCOBaHMs JUIsl IPe0Opa3oBaHusl O/1-
HOPOAHOTO MAacCa)XUpPOIMOTOKAa U3 MCXOJHOTO
B OoJiee opraHu3oBaHHbIN. Pazpaborana TexHo-
JIOTUS MPUMEHEHHUS MOJENM ISl TIOMCKA KOH-
CeHCyca MexXJy HMHTepecaMu maccaxupa
U TpaHCIOpTa, MO3BOJISAIONIAS BHIOpATh U3
MHOXeCTBa (POPMajbHO ONTHUMAIBHBIX pelle-
HUN BapuaHT, HanboJyiee YAOBICTBOPSIOMINN
COZIeprKaTeNIbHO PELICHUIO 3aJa9K OpraHU3aLuI
MIPUTOPOHBIX MACCAKUPCKUX MEPEBO3OK B ro-
POJCKOM arjmoMepanuu.

BbicTpoeH HanpasileHHbINH UTEpALUOHHBIN
Mpolece, MO3BOJAIONINI YIIOPSI0YUTh TOCe-
JIOBaTEJIbHOCTh BBIITOJIHEHUS 3KCIIEPUMEHTOB
Ha MOJIEJIH C LI€TIbI0 YCKOPEHHS MTOMCKa paluo-
HaJILHOTO BapuaHTa cpelu (popMajbHO OINTH-
MaJbHBIX. BBISABIEHO, YTO IS HAXOXKJECHUS
PalMOHATIBHOTO COJIEPIKATEIBHOIO BapHaHTa
OpraHM3aIMM MaccaXHupornoToka Haubosee
1[es1eco00pa3HO MPHU BBIINOJHEHUH KaXKJ0TO
HOBOTO pacuéra Ha MOJIeNIM U3MEHSTh JBa Ma-
pametpa. Vi3ameHeHue st 1 6osiee napamMmeTpoB
JaéT TpyaHoIpeacKasyeMblil Bapuant. IIpose-
JIEHBI HCYEpIBIBAIOINE pacuéThl Ha NpUMepe
Huxeropoackoii armomepanuu. Mzmensis orpa-
HUYCHHUS U CTOMMOCTH (BecoBbie K03 duiineH-
THl), IPU OPTaHU3ALUU MACCAXKUPOMOTOKA
MOXHO OTJaBaTh NMPHOPUTETHI OTAEIbHBIM
CTaHIIMSIM, HalIPABICHUSIM, MapIIpyTaM skeje3-
HOJIOPOKHOTO MJIM aBTOMOOMJIBHOTO TpaHC-
nopra. [lacca)xuponoTok ¢ MOBBILIEHHBIM
[IPUOPUTETOM NOAAAETCSI HAUMEHBIIEH KOPPEK-
THPOBKE.

Pa3paboTana onTuMH3aNHOHHAS MOJIEIb
Ha OCHOBE MHOTONPOAYKTOBOTO MeToAa AH-
HaMUYeCKOTO COITIACOBAHUS JJI OPTaHU3aI[IU
MHOTOCTpYHHOrO naccaxuponoroka. Chop-
MHUpPOBaHa TEXHOJOTHS €€ HCIOIb30BaHUS.
Mopens opraHu3allui MHOTOCTPYHHOTO mac-
CaXXHPOIOTOKA TaKkXke 0TpaboTaHa Ha MpUMe-
pe TpaHcmopTHOro komiuiekca Hukeropon-
CKOM amioMmepauuu. J[anHas MoIelb 1103BO-
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JsIeT B y’K€ OPraHM30BaHHOM OJHOPOJHOM
NacCaXMPOMOTOKE BBIJEIUTH HECKOJIbKO
CErMEHTOB MaCCaXXUPOMOTOKAa U Y4ECTh UX
cnenupuyeckre TpedoBaHus K moesake. Mo-
JIeTb MO03BOJISIET 3a7aBaTh MepeceKaronuecs
WJIU HeTIepeceKarouecs Mepuosl xKelaemMo-
ro HpI/I6LITl/IH Ha roJIOBHYIO CTaHIMIO IMacca-
KHUPOB KakJ10ro cerMeHTa. Takxke H3MeHEeHU-
€M OrpaHHYEHHUH U CTOUMOCTEH (BECOBBIX
K03QQUIMEHTOB) MpH pacuére MOXKHO ycTa-
HaBJIMBAaTb NPHUOPUTET OHpe}IeJ’léHHbIX Cer-
MEHTOB IMAaCCAXKMUPOMOTOKA Ha KaKJOM Ha-
IMMpaBJC€HUHN UJIN CTaHIWH.

Pa3zpaborana uMHTaMOHHAsT MOJENIb pac-
cMaTrpuBaemMoro mosurona Huskeroponckoit
armoMepaluu ¢ UCMOJIb30BaHNEM UMHUTAIlMOH-
HoM cuctembl UMETPA, koTopas mo3BosisieT
IPOBOJUTH NIMPOKUIT HAOOP IKCIIEPUMEHTOB
JUTSL TITyOOKOM OLIEHKH pPEe3yJITATOB PacuéToB
Ha OIITUMU3AIIUOHHBIX MOICIAX. HOJ’Iy‘IeHHbIe
C IIOMOIIBIO OIITUMU3ALIMOHHBIX Mozneneﬁ puT-
MbI OTIIPABJICHUA OPraHU30BaHHOI'O IMacCaXu-
porioroka ObUIM MPHUBS3aHbI K Tpadukam J1BU-
JKEHHUS EKTPOMOE3/10B. DKCIEPUMEHTH Ha
MMUTALMOHHON MOJENH MOoKa3ajlu KOPPEKT-
HOCTb HCIIOJIB30BaHHUA OINTHMHU3ALIMOHHBIX
Mozeinel. B yacTHOCTH, O)KuaaHuE maccaxupa-
MU Ha CTAaHOUAX OTIIPABJICHUSA W Ha3HA4YCHUA
IPU OPTaHU30BaHHOM IACCAKUPONOTOKE CHU-
)kaercs. [na Huxeropoackoil armomepauunu
OpraHM3alMs MacCaKUPOMOTOKA MO3BOJIUT
CHU3UTH HEIIPOU3ZBOAUTCIBHOC BPEM OXKHA-
HUA MacCaXupaMu Ha CTaHIUAX OTHPABJICHUA
B 1,5-4,5 pa3a B 3aBUCHUMOCTH OT BBIOPaHHOTO
C CofIepKaTeNbHOM TOUKU 3pEHUS ONTHMANbHO-
To BapvaHTa, a Ha TrOJIOBHOM CTaHIIUU — IIOYTH
B 2 pasza.

Pa3paboran HOBBII MeTO] pacyéra ONTH-
MaJIbHOTO 000pOTa COCTABOB AIIEKTPOIOE3/I0B
C MIOMOIIBIO ONTUMHU3AIMOHHOM MOZI€IH, OCHO-
BaHHOW Ha JJUHAMHUYECKOUM TPaHCIIOPTHOM 3a/1a-
gye. MeToj Mo3BONISeT HE TOJIbKO HAWTH ONTH-
MaJIbHbIIl BApUAHT, HO U IIPEIOCTABIIAET MaTe-
pHUaisl 4J1s1 ero Kpuruueckon oueHku. Ipenio-
JKEHO TPHU BapUaHTa HCIIOJIB30BAaHUA METOJa
OIITUMU3ALNU o6ecneqefmﬂ COCTaBaMHU HUTOK
rpaduka JBHIKEHUS! MPUTOPOJHBIX MOE3/0B.
AmnpoOanysi npou3Be/ieHa Ha IIPUMEPE NPUTO-
POJHBIX JKEJIE3HOAOPOKHBIX NMepeBo3ok B Hu-
J)KeropoJickoi arnomepauuu. [lokazaHo, 4to
HE3HAYUTEJbHbII CABUT OJTHOMN UIIN HECKOJIBKUX
HHUTOK TpadrKa JBHKEHHUS IPUTOPOIHBIX M0E3-
JIOB MOJKET ITO3BOJIUTH CYIIECTBEHHO COKPATUTh
YHCIIO COCTaBOB B 00opoTe. B oqHOM U3 mpu-



MEpPOB IPU UCTOIB30BAHUU 8 COCTABOB CIBH-
ratorcst 11 HUTOK rpaduka, Ipu UCIOJIb30BAHUH
12 cocTaBoB — 1 HUTKa, IPU UCIIONIB30BaHUH 14
COCTaBOB KOPPEKTUPOBKH He Tpedyercsi. Takum
00pa3oM, Mpu UCIOJIb30BaHUU 12 cOCTABOB
MOYKHO 00€CIIEYNUTh BBICOKHH YPOBEHb KIIMEH-
TOOPHEHTHPOBAHHOCTH IpaduKa IBHKEHUS IPH
SKOHOMHH CPEJICTB Ha 3aKyIKY U HKCIIITyaTalliio
JIByX COCTAaBOB IIPUTOPOHBIX MTOE3/0B.
Pe3ynbTarhl AUCCEPTAIIMOHHOTO HCCIIEI0BA-
HUSI peKOMEH10BaHbI L[eHTpy 1o koprnopaTuBHO-
My YIPAaBJIEHHIO MPUTOPOAHBIM KOMIIJIEKCOM
OAO «PXX]1» a1t HCTIOIBb30BaHUS TPUTOPOTHBI-
MH NTaCCAKUPCKUMH KOMIIAHUSIMU IIPH pa3padoT-
K€ KOMIIJIEKCHBIX IJIAHOB TPAHCIIOPTHOTO 00CITy-
JKUBAHUS HaceJIeHHs. MeTOomooTHs OpraHn3a-
IIUH IPUTOPOTHOTO MACCAKUPOIIOTOKA PUHATA
K BHEJPEHUIO Ha IMOJUTOHE NEeATEIbHOCTH
AO «Bonro-Bsarckas npuropogHas maccaxup-
CKasi KOMIIaHMUSA» U UCTOJIb30BaHa MPU OpPraHu-
3allMU MYJIBTUMO/IAJIBHBIX TACCAXKHUPCKUX Mepe-
B030K B Himkeropozckoii aromepanuu.
[lepcriexTuBbl nanpHeie pazpaboTku
TEMBI TUCCEPTALUU COCTOST B TOM, YTO pa3pa-
0OTaHHBIE METOJIOJIOTUU MOTYT CTaTh OCHOBOM
JUIS HOBBIX HAyYHBIX UCCIIEIOBAHUH B 00JIaCTH
COBEPILICHCTBOBAHMUS MACCAKUPCKUX TEPEBO3OK
¢ yu€roM ux nuHamMukH. PazpaboraHHbIe ONTH-
MU3AI[MOHHbIE MOJIEJIN OPTaHU3AIMH TPUTOPOI-
HOT'0 [TaCCAXUPONOTOKA TPEOYIOT JaIbHEHILEro
yrayOia€HHOTO M3ydeHus g obecnedeHus
3(h(HEeKTUBHOCTH NPAKTUYCCKON PeaIU3aIliH.

2.9.4. Vnpasnenue npoyeccamu nepesosox.
Paboma svinonnena u 3auyuwyena ¢ Poccuii-
CKOM YHUBepcumeme mpaHcnopma.

poxop A. U. /InarHocTHKa U MPOTHO3M-
pOBaHNe OCTATOYHOIO pecypca CHCTEM H30-
JISIUM TATOBBIX 3J1eKTPUYECKHUX MALIMH HA
OCHOBE KOHTPOJIS MapaMeTPOB TeKYILIero
COCTOSIHMA M30s10MM / ABTOped. quc... KaH.
TexH. Hayk. — CII6.: IIT'YIIC, 2022. - 16 c.

OTKa3bl TATOBBIX 3JIEKTPOABUTATENECH
(TS/1) 10KOMOTHBOB, 0OCOOEHHO MPH CIIEI0BA-
HUU C MOE3/1aMH, HaHOCAT OUIYTHMBIH MaTe-
pHUaNbHBIA ymepO s 3KCIIyaTUPYIOUIUX
OpraHu3alui, KpynHeuIe u3 KOTOPbIX SABIIA-
ercs OAO «PX]I». Kak npasuio, 6osee 75 %
T3], yCTaHOBJIEHHBIX Ha JIOKOMOTHUBBI MPH
MOCTPOWKE MM KAMUTAJIBHOM PEMOHTE, MPH-
XOJUTCSI MEHATHh M3-3a HEUCIPAaBHOCTEH 110
HACTYIUIEHHs CpPOKa CJIEAYIOLIEro KamuTalb-
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HOoro pemoHTa. OCHOBHBIMHU MPUUYUHAMU TIO-
BpexaeHui TOJl ABIAI0TCA HU3KOE COMPOTUB-
JICHUE U30JSUH OOMOTKH sIKOps, mepedpoc
U KPYTroBOil OTOHb, NPOOOW H3OJISALMU HA
kopmyc. JlaHHBIE CTATHCTHYECKOTO 00CIeI0-
BaHUS CBUAETEJIHCTBYIOT O HEOOXOAUMOCTH
COBEPILIEHCTBOBAHUS KOHCTPYKIIMH U30JISIIUN
TOJl u cuctemMbl KOHTPOJs €€ TEKYIIEro co-
CTOSIHUSI B DKCILTyaTalliu, YTO MOATBEPKIAET
aKTYaJIbHOCTb TEMBI IUCCEPTALIUH.

Ilenpro nucceprauuu SBISIOCH MMOBBILIE-
HHUE HAJEKHOCTH U JIOJITOBEUYHOCTH TATOBBIX
JIBUTaTesiell JIOKOMOTUBOB MYTEM COBEPUICH-
CTBOBAHUS U3O0JALUUOHHBIX KOHCTPYKI[HM
U CHUCTEMBI KOHTPOJISI COCTOSIHUS U30JISIIIUH.

Hayunas HOBU3Ha uccepTalyy BKIOYAa:

— pa3paboTKy OCHOB KOHTPOJISI TEKYIIIETO
COCTOSIHMSI M OLIEHKH OCTAaTOYHOTrO pecypca
n3onasuun TOJ] JTOKOMOTHBOB IO JIOTIOJIHU-
TEJIbHbBIM, HEHOPMUPYEMBIM B HACTOSIIEE
BpeMmsi, lapaMeTpam;

— pa3paboTKy METOJHMKH OIpEIcCHUS
HOPMHUPYIOIIUX U MOPOTOBBIX 3HAUECHUU J0-
MOJTHUTENbHBIX MMapaMeTPOB M3OJISIIMU B Ha-
yaje e€ )XKU3HEHHOTO IUKJIa;

— YCTaHOBJICHHWE AMIIUPUUYECKUX 3aBUCHU-
MOCTEH M3MEHEHHUS JOMOJHUTEIbHBIX TMapa-
METPOB U30JSIIUUA OT BBIMOJHEHHOW TOHHO-
KHJIOMETPOBOU pabOThI IOKOMOTHBA.

[TocraBneHHble 3ajauu pelIajnuch C UC-
M0JI30BAHUEM METOJIOB TMJIAHUPOBAHUS JKC-
MEepUMEHTa, METOJIOB cOOpa W MaTeMaThu4e-
CKOIl 00pabOTKHU pPe3ysbTaTOB IKCICPUMCHTA,
KOTOpasi BBIMOJHEHA C UCIIOJIb30BaHUEM IPO-
rpamMmHbIx naketoB MathCAD u Excel. Dxe-
[epUMEHTAJIbHBIE UCCIIEIOBAHUS TPOBOAMINCH
Ha CTEeHJaxX HAaTypHOW MOUIHOCTU U Maru-
CTpaJbHBIX TOKOMOTHBAX B yCJIOBUSIX dKCILTya-
TaIuu.

B pesynbraTe npoBeiEHHBIX UCCIIEIOBAHUN
MTOJIy4YCHBI HOBBIC HAYYHO 000CHOBAHHBIC TEX-
HUYECKHUE PEIICHUS U Pa3pabOTKH, HAIIPaBJICH-
HbIE Ha COBEPIIEHCTBOBAHHUE H3OJSIIMOHHBIX
KOHCTPYKIIUH M CUCTEMBI KOHTPOJISI COCTOSTHUS
M30JISIITUH TATOBBIX DJIEKTPOJBUTATENIEH JTOKO-
MOTHUBOB. VX mpuUMeHEHHE MO3BOJUT COKpa-
TUTh KOJUYECTBO OTKA30B M HEIJIAHOBBIX pe-
MOHTOB TATOBBIX JBUTATEJIEd U YIYyUIIHUTh
3G (HEKTUBHOCTD HCIIOIb30BAHUS MATUCTPAIIb-
HBIX JOKOMOTHBOB 3a CUET OBBIIIEHUS HAIEXK-
HOCTH W MPOTHO3UPOBAHUS OCTATOYHOIO pe-
cypca TATOBBIX JBUTATENCH.

AHanu3 CTaTUCTUYECKUX JIAHHBIX 110 OTKa-
3aMm TOJ] nmokomotuBoB 3a 2019 u 2020 romsl
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nmokasai, uto 35-40 % BceX 0TKa30B BbI3BaHEI
HEHUCIPABHOCTSIMHU, BO3SHUKAIOIMMMHU B KOH-
CTPYKLUU siKopel, npuuém dosee 2/3 u3 atoro
KOJINYE€CTBA COCTAaBHIJIM OTKa3bl, BHI3BAHHBIE
HU3KHM COIPOTHBIIEHHEM U IPOOOEM M30IIsI-
1uu 00MOTOK. [IpuBeIEHHBIC TaHHBIC TOKA3bI-
BAIOT, YTO NMPOoOIeMa MOBBIIICHUS HAAEKHOCTH
n3onsiuuoHHON KoHcTpykuuu TOJ[ DJ[-118
U COBEPIIEHCTBOBAHUSA CHUCTEMBI KOHTPOJI
COCTOSIHUSI M30JSALIUU TATOBBIX JBUTATeNei
SIBJIIETCS AKTyaJbHOM.

Pa3paborana KOHCTPYKIIHS H30JISIUH, KOM-
IUIEKT KOHCTPYKTOPCKOH TOKYMEHTAIH U U3T0-
TOBJICHBI JIBA OTIBITHBIX 3K3EMILIsIpa ABUraTesIei
ON1-118 ¢ u30aA1MEei TOBBIIMICHHOTO Kjacca
HarpeBoCTOWKoCTH H, KOTOpBbIE IpOLLIN CTEH-
JIOBBIE MCIIBITAHUS MPH MOBBIIIEHHBIX TOKOBBIX
Harpy3Kax U IITaTHOM PAacXo/ie OXJIaXKJar0IIero
BO3/yXa. McrbITaHUs OATBEPIUIN TEXHOIOT U~
YECKYIO IIPUTOHOCTh pa3pab0TaHHOM CHCTEMBbI
n3omsinuy kinacca H nis e€ npuMeHnenus npu
BBITMOJIHEHUH KallUTaJIbHOTO PEMOHTA JABUrare-
net JJ[-118. 3amena m3onsauuu kinacca F Ha
m3ossiimio knacca H wa TOJ DJ1-118 npu Toii
K€ TIPOU3BOAUTEIEHOCTH BEHTHIIATOPOB MTO3BO-
JIUT TIOBBICUTH JIONYCTHMBIE IEPerpeBbl 00Mo-
TOK, TIOBBICUTb JUTUTENBHYIO CUITY TATU JOKOMO-
tuBa Ha 10 % 3a cyér yBenuueHus Toka u odec-
MIEYUT CPOK CIIYKObI N30IIsIMU — He MeHee 20 JieT
IIPY IUTATHOU 3KCILTyaTaluu.

Jluis Gosiee MOJHOW M JOCTOBEPHOM Xapak-
TEPUCTUKHU TEKYIEro COCTOSHUS H30JAIUU
T3JI 1 BeposATHOTO XapakTepa U3MEHEHUs eé
CBOMCTB NpHU JalbHEHIIEH JKCIIyaTaluu,
MPEI0KEHO B TeUEHHUE €€ )KU3HEHHOTO ITHKIa
KOHTPOJHUPOBATh COBOKYITHOCTH JONOTHUTEb-
HBIX [apamMeTpoB: KOAPPUIHEeHT abcopOiuu,
BO3BpaTHOE HAaMNpsIKEHHWE, TAaHTEHC yIiia Ju-
MEKTPUUYECKUX TOTEPb, EMKOCTh M3O0JALHH.
ITo pesynbraram oGcienoBanus 158 TDJ]
MocJje KaluTaJbHOIO PEMOHTA yCTaHOBIIEHBI
HOPMUPYIOIINE 3HAYEHUS JOMOJTHUTEIbHBIX
napaMeTpoB HOBOM M30JIAIIMHN U KPUTHYECKHE
MIOPOTOBbIE 3HAYEHUS JIJIsl OTOPAKOBKH JIBUTA-
Tesel Npu NpUuéMOo-CIaTOYHbIX UCTIBITAHUSAX.

PazpaboraHbl MeTO/IMKa, IPOTpaMMa U UC-
MIBITATEeNbHBIN CTEHT JUIs IPOBEACHUS YCKOPEH-
HOTO TEIJIOBOTO CTapeHHs n3onianuu. B coor-
BETCTBUU METOJUKON BBITOJHEHB! HUCTIBITAHUS
HarypHoro oOpasua asuraress DJ1-118 ¢ uzo-
JIUE TOBBIIIEHHOTO KJIacca HarpeBOCTONKO-
CTU 10J Harpy3kou. ITpogomkuTenbHOCTh Ue-
MBITAHUN U TEIUIOBAs Harpy3Ka H30JAUOHHOMN
KOHCTPYKLIHU OBUIM 3KBHUBAJIEHTHBI IITATHOM
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SKCIUTyaTanuu asurarens B teuenue 20 nert. [To
pe3yJibTaTaM UCIIbITaHUI NOATBEPKIEHO HaJIu-
Yyye 0CTaTOYHOro pecypca pa3paboTaHHOU
CUCTEMBl M30JISILIUU, A TAKXKE ONPEIEIICHBI
3HQUEHHUs JOIOJHUTEIbHBIX [1aPaMETPOB U30-
JIALIAU [1OCJIE TEIIOBBIX HAIPy30K, 9KBUBAJICHT-
HbIX YKa3aHHOMY CPOKY dKCILlyaTaluu.

s npoBeleHUs SKCIUIYyaTallMOHHBIX HC-
IBITAHUU U3TFOTOBJIEHBI JABa TEINJI0BO30-
komiuiekta TOJ| D/1-118: onunH ¢ uzonsiuei
LITATHOI'O KJjlacca HarpeBocToukocTu F, npy-
roi ¢ uzossinuei nospiuieHHoro kiuacca H. Ilo
pe3yabpTaTaM 3KCIIyaTaluOHHBIX UCIIBITAHUM
IIOJYYEHBl SMIUPUUYECKUE 3aBUCUMOCTHU
YCPEAHEHHBIX 3HAUYEHUUN JOMOJIHUTEIbHBIX
napamMeTrpoB u3oisAnuu kiaaccoB F u H ot BbI-
MOJHEHHON TOHHO-KMJIOMETPOBOM pabOTHI
JIOKOMOTHBA, KOTOPBIE [103BOJIAT IPOTHO3UPO-
BaTh OCTATOYHBIN pecypc uzomsnuu TIJI
KOHKPETHOI'0 3aBO/1a-U3rOTOBUTEJIS B YCIOBHU-
AX JKCIULyaTalluu.

Onpezenensl Kputepun BoiOpakoBku TOJ]
C HOBOU U30J1s1LlMEeH [IPU BBIITOJIHEHUY IIPUEMO-
CJIaTOYHBIX MCIIBITAHUM, a Takxke TOJ], Haxo-
JALKUXCS B OKCILIyaTaluu, 110 AOMNOJHUTEIIb-
HBIM I1apaMeTpaM U30JIALUN.

Pa3paboTraHbl MpeIoKeHUs 110 OpraHu3a-
IIUU KOHTPOJIS COCTOSIHUS U3OJISIIUU TATOBBIX
JIBUraTeNIeH 110 AOMOJIHUTEIIbHBIM [1apaMeTpam
cpeacTBaMu MOOMIIBHOM IMarHOCTHKY B yCIIO-
BUSX CEPBUCHBIX U IKCITyaTallMOHHBIX JEMO,
YTO MO3BOJIUT YCUJIUTh BXOAHOIN KOHTPOJIb IPU
IIOJIyYEHUH TATOBBIX [BUTaTEJIEd OT 3aBOJa-
U3TOTOBUTEII UM PEMOHTHOM OpraHu3aluu,
OCYILIECTBIISTh OIIEPATUBHBIA KOHTPOJIb TEKY-
LIEr0 COCTOSHUS U30JISIUUU [IPU BBIIIOJIHEHUU
TEXHUYECKUX OOCIYKMBAHUH M TEKYILUX pe-
MOHTOB U IIPOIHO3MPOBATh OCTATOYHBIN pe-
CypC M30JILMU TIArOBBIX JBUIATENIEH B DKC-
IIyaTayuu.

B xauecTBe pexoMeH1aluil U TePCIIEKTUBEI
JMajgbHEHIIeH pa3paboTKU TeMbl JUCCEPTAIL[UU
npejiaraeTcs pa3padoTKa ajJropuTMHUECKOTO
U annapaTHoro obecneueHus: 60pTOBOroO aBTO-
MAaTU3UPOBAHHOIO AUArHOCTUYECKOIO KOMII-
JIeKCca, OCYUIECTBISIOMEro cOop, XpaHeHue
U aHaJIM3 UTHPOPMALIMHU O TEKYIEM COCTOSIHUU
¥ 0CTaTOYHOM pecypce uzomsuuu TI/I.

05.22.07 — I[1o0susicHotl cocmag Jicee3Hblx
0opoe, msiza noe3008 U INeKMpUPUKAYUSL.

Paboma evinonnena u 3awuwena ¢ Ilemep-
Oypeckom 20cy0apcmeenHom yHugepcumeme
nymeti cooowenuss Mmnepamopa Anexcanopa I.



TykmaxoBa A. B. Pazpa6oTrka u odocHo-
BaHHEe KOHCTPYKTHBHO-TEXHOJOTHYECKHX
pelIeHuii ISl CTPONTEeIbCTBA JONOTHUTE b~
HBIX KeJIe3HO0POKHBIX myTeil / ABTOped.
AMC... KaHJI. TeXH. HayK. — Xa0apoBcK:
®I'bOY BO ABI'YIIC, 2022. - 20 c.

CypoBbl€ TSDKEbIE IPUPOIHBIE YCIOBUSI TIPH-
BOJISIT K CKOPOMY TIOSIBIIEHHIO ¥ PA3BUTHIO Ae(op-
Malii B 3eMIISTHBIX HH(PPACTPYKTYPHBIX COOpYHKe-
HUSIX, 9TO TpeOyeT MHANBHUIYaIbHOTO ITOJX01a
K BEIOOPY MEPOTIPHUATHIA 110 CTaOMITH3ALINH 3eMITST-
HOTO TIOJIOTHA M UX PAacUYETHO-TEOPETUIECKOTO
06ocHoBaHUsI. THITOBBIE CYIIECTBYIOLINE pEllle-
HYS1, IPUMEHSIEMBIE JUTS CTA0MIIN3AIMH 3€MIITHOTO
TIOJIOTHA JIBYXITyTHBIX JIMHHI HAa y4acTKax C pas-
JIMYHBIMHU TONOTPa()UUECKIMH YCIIOBUSIMH, B Te-
YeHHe Teproa HKCIUTyaTalluy He Beerna 3 Qek-
THBHBI, YTO IPOSIBIIACTCS B HAPYIIIEHNH 1IEIOCTHO-
CTH 3eMJISTHBIX COOPY>KEHHH, TIOCTOSHHBIX Ae(op-
ManusX, HOSIBICHUU YI'PO3bl O€30MACHOCTH
u Oecriepe0OIHOCTH TBIKEHUS TIOE3I0B.

OOBEKTOM HCCIIEI0BAHNS SIBIIAIOCH 3EMIISTHOE
TIOJIOTHO JOTIOJTHUTENIBHBIX CTPOSIIIAXCS M TO/-
JIeXKAIINX MOIEPHA3AINH CYIECTBYOIINX ITyTeH
JKEJIE3HOIOPOKHBIX JIMHNH B CEBEPHBIX PETHOHAX,
B TOM YHCJI€, HA MHOTOJIETHEMEP3TIbIX IPyHTaX.

Henpro nccnenoBanus ObuTH pa3paboTka
1 pacu€THO-TEOPETHUECKOE 000CHOBAHNE TEXHH-
YECKUX PEHICHUH, 00eCIeUNBAIONINX CTa0MIb-
HOCTB U JIOJITOBEYHOCTb JIOTIOTHUTEIBbHBIX ITyTEH,
nX 6€30MacHOCTb TP AKCILTYaTAIlH B CIIOXKHBIX
MEp3IOTHO-TPYHTOBBIX YCIIOBUSIX, @ TaKKe Iie-
JIOCTHOCTB JIBYXITyTHOM KOHCTPYKIIHH.

3aaun MCCeJOBAHMS BKIIFOUAIIHN:

* aHAJIN3 CYIIECTBYIOIINX KOHCTPYKTHBHO-
TEXHOJOTMUYECKNX PEIICHUI CTPOUTENHCTBA J0-
TIOJTHUTENBHBIX JKEIEe3HOJOPOKHBIX ITyTEH U IIPO-
THUBO/IE(OPMAITMOHHBIX KOHCTPYKIIUH I 00ec-
TeYeHns] CTaOMIIBHOCTH ABYXITYTHOTO U Jeop-
MHPYIOIIETOCS 36MJISTHOTO TIOJIOTHA;

* QHAJIN3 CYIIECTBYIOIIMX METOIUK 00OCHO-
BaHMS yCTOHYMBOCTH JOMOJHUTENbHBIX ITyTEH
1 TIPUMEHSIEMBIX KOHCTPYKTHBHO-TEXHOIOTHYEC-
KHMX pEIIECHUI B YCIOBUAX Pa3IMYHON TOHOIpa-
(1M XOJIOTHBIX PETNOHOB,;

* KPUTHUYECKUI aHAIIN3 TTOJTHOTHI M JOCTATOY-
HOCTH MCXOZIHBIX JTAHHBIX B METOANKAX PACUETHO-
TEOPETUYECKOTO 0OOCHOBAHMUS CYIIECTBYOLINX
1 HOBBIX KOHCTPYKTHBHO-TEXHOJIOTHYECKHX pe-
IIEHWH TIPY ITPOEKTUPOBAHUH JIOTIOTHUTEIBHBIX
MyTeu;

* 9KCIIEPUMEHTAIBHOE MOJICITNPOBAHUE TPYH-
TOBBIX TIPOIIECCOB, BO3HUKAIOUINX M Pa3BUBAIO-
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LIMXCS IPU OTCBIIIKE BTOPOTO IYTH Ha CJIa0bIX
IpyHTax;

* pa3zpaboOTKy HOBBIX KOHCTPYKTHUBHO-
TEXHOJIOTUYECKUX PELLCHUH;

* 110100p HEOOXOIMMBIX M JIOCTATOYHBIX HC-
XOJIHBIX JIAHHBIX JUI Pa3padOTaHHBIX METOIMK
000CHOBaHHUs HaAEKHOCTH KOHCTPYKTHBHO-
TEXHOJIOTUUECKUX PELICHHUHT B CIIOXKHBIX yCIIOBHU-
SIX.

B paborte 0b1s1n pa3paboTaHbl KOHCTPYKTHBHO-
TEXHOJIOTMYECKHE PEIleHUs], HalpaBJIeHHbIe Ha
obecriedeHre CTabMILHOCTH JIOTIOJHUTEIBLHOTO
CTPOSILLIETOCS. U MOAEPHHU3UPYEMOTO 3EMIISTHOTO
TIOJIOTHA B XOJIOJHBIX PErMOHAX, a TaKKe METO-
JIMKH pacuy€TOB NPOYHOCTH U €MHOM LEJI0CTHO-
CTH CyILIECTBYIOIIETO 3eMJISTHOTO TI0JIOTHA, apMH-
POBaHHOTO T€OCHHTETHYECKUMHU MaTepHaiaMu
C JIOTIOJTHUTEIIBHBIM JKEJIE3HOJOPOKHBIM Iy TEM.
Merto1ka MOXKET OBbITh UCIIOIB30BAHA IIPHU TIPO-
EKTHPOBAHUH JIOTIOJIHUTEIIBHBIX TTyTEH C IpHMe-
HEHHEM apMHUPYIOIIUX MPOCIOEK B YCIOBHUIX
MIPOJIOIDKUTEIBHBIX OTPHLIATEIBHBIX TEMIIEPATYP
OKPY)KAOILIEr0 BO3/1yXa W M30BITOYHOMN BIIaru
B I'PYHTaX 30HBI CTPOUTEILCTBA.

DKCIepUMEHTAIIbHbIE UCCIIEA0BaHUS, KOTO-
PpbI€ BBIOJHSIINCH B JIA0OPATOPHBIX YCJIOBHSX Ha
0a3ze Hay4HO-HCCIIeI0BaTEeILCKON J1labopaToprn
«OcHoBanus 1 GpyHnamMeHTbD [labHEBOCTOUHO-
I'0 TOCY/IapCTBEHHOTO YHHUBEPCHUTETA ITyTei CO00-
LICHHUs1, TTO3BOJMIIN J0Ka3aTh A0CTOBEPHOCTH
PEe3yJIbTaToOB, MOJYYSHHBIX 10 Pa3padOTaHHBIM
METOAMKAM PaCU€TOB IYTEM MOIEIUPOBAHUS
IPYHTOBBIX IIPOLIECCOB.

BbrIronHeHHbI aHaIu3 CylIeCTBYIOIINX Me-
TOJAMK OOOCHOBaHMS YCTOWYMBOCTH JIOTIOJIHHU-
TEJIbHBIX ITyTeH U IPUMEHSIEMbIX KOHCTPYKTHBHO-
TEXHOJIOTMUECKHUX PEIICHUI B CIIOXKHBIX HHIKE-
HEPHO-TEOJIONMYECKHX YCIIOBHUSX MOKa3aJl €/IMHO-
00pa3HbIil MOAX0/ K pa3paboTKe NMPOECKTHBIX
pELICHUH U CTPOMUTENBCTBY JOMOJIHUTEIBHBIX
JKEJIE3HOJOPOXKHBIX ITyTEH.

O030p 1 aHAH3 CYILECTBYIOIUX BAPHAHTOB
CTPOMTEINILCTBA JIOMOJTHUTEIBHBIX KEJIE3HOMI0-
POKHBIX ITyTEil B XOJIOAHBIX PETHOHAX, a TaKKe
POTHBOIE()OPMALIMOHHBIX KOHCTPYKIMH JUIst
oOecrieueHus JOJITOBEYHOCTH U HAAEKHOCTH
3eMJISIHOTO IOJIOTHA ITOKa3alii, 4yTo HauboJee
MIEPCIIEKTUBHBIM U PECypcocOeperaroum Cro-
coboM obecriedeHus CTaOMIBHOCTH 3eMIITHOTO
TMIOJIOTHA SIBJISIETCS] IIPMMEHEHUE apMUPYIOIINX
MIPOCJIOCK MPU OJHOBPEMEHHOM BOJIOOTBEICHUN
MOBEPXHOCTHBIX U IPYHTOBBIX BOJ| OT TeJia 3eM-
JISHOTO 110J0THA. IIpu 3TOM IIMPOKUN CIIEKTP
T€OCHUHTETHYECKIX MaTepPHUaJIOB U MOITBEPIKIEH-
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Hast 3(Q(EeKTUBHOCTh UX apMUPYIOIIUX CBOWCTB
TMIOKa He HaIllJla MAaCCOBOTO MPU3HAHUS, U CTPOU-
TEJILCTBO JIOMOJHUTENBHBIX KETEe3HOIOPOKHBIX
IIyTed BEIETCs ¢ TUIIOBBIM MEPOIPUATHEM — Ha-
pPEe3KOH yCTYIOB Ha OTKOCax HaChIIEW CYyIIECT-
BYIOILUX ITyTEH.

BeinosHeH mo0op NCXOAHBIX IAHHBIX M Me-
TOJMKH Pacy€THO-TEOPETUYECKOro 000CHOBA-
HUS HOBBIX KOHCTPYKTHBHO-TEXHOJIOTUYECKUX
pelIeHnit Mpyu MPOEKTUPOBAHUH JOMOTHUTEIb-
HBIX IIyTEH, KpUTUYECKUM aHAIIN3 UX [IOJIHOTHI
U JOCTATOYHOCTH.

B pesynbrare npoBeAEHHBIX dKCIIEPUMEH-
TaJIbHBIX UCCIIEZIOBAHUI U HA OCHOBAaHUU JaH-
HBIX MOHUTOPHUHIA BHEAPEHHBIX PEIICHUI I10-
JIy4eHbI rpauUecKue 3aBUCUMOCTH KO3(hdu-
[MEeHTa pacHpeeuTelbHON crocoOHOCTH
U MOAYJEH yHnpyrocTH OOBIYHBIX I'PDYHTOB
U TPYHTOB, YCHUJIEHHBIX F€OCHHTETUYECKUMHU
Marepuanamu. [IpuMeHeHHe apMUPYIOIIUX
MIPOCTIOEK B TPYHTOBBIX COOPYKEHHUSIX MO3BO-
JIIET YMCHBIIUTH OOIIYI0 Je(hOpMaIUI0 KOH-
CTPYKLIUU U CHU3UTH BETMYNHBI BEPTUKAIBHBIX
HaIpsHKCHUH.

ITomy4yeHbl 3aBUCUMOCTH TeMIIEepaTypHO-
BJI&YKHOCTHOTO PEXXHUMa 00BEKTOB ¢ 00ecIieueH-
HBIM (B TOM uuclie GUIBTPALIMOHHBIM TPYHTO-
BBIM) BOZOOTBOZOM U C OOBOJHEHHBIX MECT.
Hannune kOoMOMHUPOBAHHOTO BOJOOTBOJIA,
obecrieynBaroiiero cOop u OTBOJ IOBEPXHOCT-
HBIX ¥ TPYHTOBBIX BOJI, YBEJIUYHBAECT OOIIYIO

CTaOMIIBHOCTB OCYLIAEMOTO 3€MJISTHOTO MOJIO0T-
Ha JKEJIE3HOIOPOKHOIO MYTH U CHIDKAET €ro
ne(OopMaTUBHOCTh OT MYYUH M NPOCATOK Ha
30 %. TeopeTuueckue pacuéThbl HOATBEPKICHBI
HaTYpHbBIMU JaHHBIMH, MOJYUYCHHBIMU IO pPE-
3yJibTaTaM MOHUTOPHUHT A O6’beKTOB BHCAPCHMUA.

le/l WHTCHCHBHOM BJIAIrOHACBINICHUU I'PYH-
TOB HAChINHK (Ha c1a00M OCHOBaHHUM U BOJOHA-
CBIIIEHNH) TPUMEHEHUE apMUPYIOIIUX CIO0EB
ABIACTCA HE JOCTATOYHBIM YCJIOBUEM IJId
o0ecriedeHus CTabMIILHOTO TPYHTOBOT'O COOPY-
skenHust. J{is obecriedyeHus: CTaOMIBHOCTH 3€M-
JIAHOI'O IMOJIOTHA B TAKUX YCJIOBUAX HeO6XO[lI/I—
MO npe€ayCcMaTpuBaTb JOMMOJIHUTEIIbHBIC pCIIC-
HUs, HalIpaBJICHHBIC HAa YCTPAaHCHUE BJIaru.

s obecrneueHusi CTaOMIBHOCTH CIIaObIX
OCHOBaHHUHU JOMNOJIHUTEJIBbHOI'O IyTH, B TOM
YKCIIe HA MHOTOJICTHEMEP3JIbIX TPYHTAX, B Ka-
YeCTBE MEPBOTO CJIOSI, CONPHUKACAIOLIEr0Cs
C IPyHTaMHU OCHOBaHHsI, MOT'YT OBITh MCIIOJIb-
30BaHbl JONOJHHUTECIbHBIC KOHCTPYKIUH,
B YaCTHOCTH KOHCTPYKIIHH «THOKas 3CTaKa /12
no mone3Hou moxenu JABIYIIC Ne 22157,
«JIByXCTyIICHYATasl apMOJAPCHAKHAS CHCTEMaY
no natenty JABI'VIIC Ne 2618108.

2.9.2 — JKene3nodopooicHulil nyms, uU3blCcKa-
HUe U NPOeKMUPOBAHUE JHCENE3HBIX O0PO2.

Paboma evinonnena u 3awuwena 6 Janvhe-
B60CMOYHOM 20CYOUPCMBEHHOM YHUGEPCUEne
nymeu coooujeHus. °
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Y de Harpaauau nodeauTenei Bcepoccuii-
CKOTO KOHKypca MpO(eCCHOHATFHOTO Ma-
crepcTBa «JIydimii BoIuTenb Tpy30BUKaY.
B teuenue tpéx aueit, ¢ 18 mo 20 ceHTAOpS,
6onee 50 yyactHHKOB U3 30 TOPOIOB U MyHUIIH-
nanbHbIX 00pa3oBanuit Poccun: Mockssl, CaHKT-
[MerepOypra, HoBocubupcka, ExarepunOypra,
Tepmn, Pssarm, Cypryta, Momkap-Onsr, Hukre-
ro Hosropoma, u apyrux — 60poinuch 3a 3BaHHe
JIydIlIero BOAUTeEIs rpy30oBrKa Poccun 1 mpr3oBoit
dorx B 1 000 000 pyOrneii, EMOHCTPUPYS CBOK
3HAHUSA U MaCTEPCTBO B BOXKJIEHUN I'PY30BHKA.
Konkypc opranmzoBaH MHHHCTEPCTBOM
Tpancnopra Poccuiickoit @enepauuu, HUU aBro-
MoOuIbHOTO TpaHcmopra, IIpaBuTenscTBOM
PecryOnmkn bamkoproctan 1 AIMHHHCTpauen
ropozckoro okpyra Y ¢a Pecrryonuku bamkopro-
ctaH. Llenb MeponpusTHs — COBEPIIEHCTBOBAHHE
po(eCCHOHATBHBIX 3HAHHI, TIOBBIIIICHUE PO 1
TOyIISIPHU3aIHs TPO(ECCHH BOIUTES TPY30BHKa,
(hopMHUpPOBaHUE Y yHACTHUKOB JIOPOXKHOT'O JIBHIKE-
HHS CTEPEOTHUITOB OE3011aCHOTO OBEICHUSL.
[TpoBeneHne MogoOHBIX KOHKYPCOB SIBISETCS
BaXKHO# "acThio enepanbHoro mpoekra «beso-
MIAaCHOCTH JOPOKHOTO JIBIDKEHHS» HAIIMOHAIEHO-
ro mpoekTa «be3omnacHbIe KaueCTBEHHbIE IOPOTTDY
U HEOTHEMIJIEMOH YacThIO MOJITOTOBKH BBICOKO-
KBAJIM(HUIIIPOBAHHBIX BOAUTEICH.

® MWP TPAHCMOPTA. 2022. T. 20. Ne 5 (102)

Korkypc npomén Ha TeppUTOPUU YHUBEP-
CallbHON CIOPTHUBHOM apeHbl «Y da-ApeHay.
Y4acTHUKY NIPOILIIN PSAJ] UCIIBITAHUM Ha IPOBEP-
Ky BOJUTEIILCKOr0O MacTepcTsa. B wactHoctu, 310
BOXK/ICHHE TPY30BHKa MO CHENHATBHOM Tpacce ¢
Ol'lpejle.]'léHHblMPl YCIIOBHSIMH, a TAKKE IIPOBEPKaA
TEOPETHUECKUX 3HAHUN U MPABUI JOPOKHOIO
JIBYDKCHHS.

COpeBHOBaHl/IH MPOBOAMIIUCEH B IBYX KaT€TO-
pHsIX:

* 10 10 Tonn (aBromoOmim ['A3, KamA3);

« cBbime 10 ToHH (aBTOMOOMIN KamMA3).

B xareropuu 10 10 TonH 1 MecTo 3aBoeBal
Anexkcanap Knmumos u3 Jluneuxa, Bsuecnas
Konocosckuii uz Yepenosua 3ansun 2 MecTo,
3 mecro gocranock CranucnaBy KyseBaHoBy u3
Huxuero Hosropoaa.

Bo BTOpOii KaTeropuu «aBTOMOOUIIH CBBIIIIC
10 Tonn» 1 Mecto 3aHAn ypoxeHel Exarepun-
Oypra Cepreit AHIpUAHOB, 2 MECTO 3aBOEBAJ
Ilerp Muxaiinos u3 Cypryra, Anton Bonoxos
n3 HoBocnbOupcka 3ansit 3 mecto.

Harpazmsr mobeauTensm u mpusepam BpyIHIn
JIUPEKTOp JIeNapTaMeHTa roCy1apCTBEHHOH I10-
JIUTUKH B 0071aCTH aBTOMOOHMIEHOTO U TOPOCKO-
TO MacCakKHPCKOTo TpaHcmopTra MuHTpaHca
Poccun Cepreit Ceménos, pykosoauresns ®bY
«Pocasrorpanc» Banepuil Kymukos, renepaib-
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ueiit gupextop OAO «HUUAT» Anexceit Ba-
CHJIBKOB, @ TAKXKE 3aMECTUTENb NIPEMbEP-MUHH-
crpa IlpaBurenscrBa bamkoprocrana AsaH
Map3zaes. Llepemonust npomnuta B pamkax Mex-
JTyHAapogHOTO KoHrpecca «TpaHCHOPT U CTpoH-
TEIILCTBOY.

B nporpamMmy copeBHOBaHUIT OBUT BKITFOYEH
MOIYNb «XPYNKHH Ipy3», KOTOPBIN NOApazyMe-
BaJl MAaKCHMaJIbHO Oepe)KHOE JBMKEHHUE 110 3a-
uéTHOI Tpacce. 1 Mecto 3ansn Cepreit Annpna-
HOB, yKe MoOeInBIINI B KATETOPUH aBTOMOOU-
nieit cpie 10 TonH, 2 mecto — Anekcanp ["aac
n3 Mocksbl, 3 Mecto — Bragumup bonoto u3
Pazanu.

Panee, B urone 2022 roga B Omcke onpe-
AeJMJIH Jy4liero BoAuTe sl Tpojeidyca B
Poccun.

[Tobenurenem Bcepoccuiickoro KOHKypca
podeccCHOoHaIFHOTO MAacTEpPCTBA CTaJIa OMHUKA
Caernana Heuenopenko. Beero B coctazanusax
y4acTBoBasiM 36 BoauTeneit Tposieiidyca u3 29
TOPOJIOB.

Brepsbie npodeccroHanbHbIe COCTI3aHUS
MIPOXOIVITH HE B €m0, a Ha CoOOpHOiT rToma
— B IIEHTPE ropoja. DTO MO3BOIMIO MPUBICYD
BHHMaHHU€e OOJBIIOro 4ncia 3puTeneil Kk cocTs-
3aHUAM M IPodeccun BOIUTEIS TposuieiOyca.

Y4acTHUKN KOHKypCa MPOJEMOHCTPUPOBA-
JIM CBOM 3HAHMS ITPABUII JOPOMKHOTO JABHKEHHUS,
MacTepCTBO B BOXKACHHUH JIEKTPOTPAHCIIOPTA,
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a TaKkXKe B KyJIbType OOCTy)KMBAHUS MACCAXKH-
poB. OTIeNbHBIM MOJYJIEM CTalnu «3HaHUE
yCTpOMCTBa TpoJuIeiiOyca, MpaBHil TEXHUYECKOH
SKCILTyaTalluy, AOKHOCTHONH MHCTPYKIHH,
OCHOB 0€3011aCHOCTH JABM)KCHUSI U OXPAHbI TPY-
Jla, OCHOB TPYJIOBOr0 3aKOHOAATEJIbCTBA»
n «[Ipuémka Tpoeiidyca mepen BbIe3I0M Ha
JTUHUION.

Brnepsble BonuTenu nokas3ainy yMeHUE IJIaB-
HOTO BOXKZIeHMs. BopnTemo HeoOxonumo ObII0
npoexarb, He JOIyCTUB YCKOPEHHUs Ooublie
1,5 M/c?, Koria Macca) up MOXKET YyHacTh.

Camoif MOJOJ0H ydacTHHIEH KOHKypca
crana 25-netHss Amxkenuka Berrosexkast n3 Tomb-
SITTH, a caMbIM ONbITHBIM — Cepreit Jlunckuii u3
Bonorzpl, BoguTenscknii cTax KOTOPOTO COCTaB-
nstet 32 rofa.

OpraHu3atopaMyu KOHKypca BBICTYIHIH
Munrpanc, HUM aBToMOOHIBHOTO TpaHCIIOPTa,
[IpaBurenscTBo OMCKOM 00MaCTH, AIMHHUCTPA-
uust ropona, MIT Omcka «OnekTpuueckuii TpaHc-
HOpT».

ITo maTepuanam MuHHCTepCTBa TPaHCIIOPTA
Poccuiickoii ®@enepanuu: https://mintrans.
gov.ru/press-center/news/10275;
https://mintrans.gov.ru/
press-center/news/10383;
https://mintrans.gov.ru/
press-center/news/10382 @
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of professional skills «The Best Truck
Driver» were awarded in Ufa.

For three days, from September 18 to 20,
2022, more than 50 participants from 30 cities
and municipalities of Russia: Moscow,
St. Petersburg, Novosibirsk, Yekaterinburg, Perm,
Ryazan, Surgut, Yoshkar-Ola, Nizhny Novgorod,
and others — fought for the title of the best truck
driver in Russia and a prize fund of 1,000,000
rubles, demonstrating their knowledge and skills
in driving a truck.

The competition is organised by the Ministry
of Transport of the Russian Federation, Research
Institute of Road Transport, the Government of
the Republic of Bashkortostan and the
Administration of the Ufa City District of the
Republic of Bashkortostan. The purpose of the
event is to improve professional knowledge,
increase the role and popularise the profession of
a truck driver, and promote patterns of safe
behaviour among road users.

The competitions constitute an important part
of the federal project «Road Safety» of the
national project «Safe High-Quality Roads» and

T he winners of the All-Russian competition
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an integral part of training of highly qualified
drivers.

The competition was held on the territory of
the universal sports arena «Ufa-Arena».
Participants passed a series of contests to test
driving skills. In particular, this is driving a truck
on a special track with certain conditions, as well
as testing theoretical knowledge and traffic rules.

Competitions were held in two categories:

* up to 10 tons (GAZ, KamAZ vehicles);

 over 10 tons (KamAZ vehicles).

In the category up to 10 tons, Alexander
Klimov from Lipetsk won the 1* place, Vyacheslav
Kolosovsky from Cherepovets took the 2" place,
Stanislav Kuzevanov from Nizhny Novgorod
took the 3" place.

In the second category «trucks over 10 tonsy,
Sergey Andrianov, a native of Yekaterinburg, took
the 1% place, Petr Mikhailov from Surgut won the
2" place. Anton Volokhov from Novosibirsk took
the 3" place.

The awards were presented to the winners
and prize-winners by Sergey Semyonov, Director
of the Department of State Policy in the Field of
Road and Urban Passenger Transport of the
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Ministry of Transport of Russia, Valery Kulikov,
Head of FBE Rosavtotrans, Alexei Vasilkov,
General Director of JSC NIIAT, and Alan
Marzaev, Deputy Prime Minister of the
Government of Bashkortostan. The ceremony
was held within the framework of the International
Congress «Transport and Constructiony.

The competition program included the
Fragile Cargo module, which meant the most
careful movement along the test track. The 1%
place went to Sergey Andrianov, already winner
in trucks over 10 t nomination, the 2™ place to
Alexander Gaas from Moscow, the 3™ place to
Vladimir Bolotov from Ryazan.

Earlier, in June 2022, the best trolleybus
driver in Russia was awarded in Omsk.

Svetlana Necheporenko from Omsk became
the winner of the All-Russian Competition of
Professional Excellence. A total of 36 trolleybus
drivers from 29 cities took part in the competition.

For the first time, professional competitions
were held not in the depot, but on Cathedral
Square — at the city centre. This made it possible
to draw the attention of a large number of
spectators to the competition and the profession
of a trolleybus driver.

The participants in the competition demonstrated
their knowledge of traffic rules, skills in driving

® MWP TPAHCMOPTA. 2022. T. 20. Ne 5 (102)

electric vehicles, as well as in the culture of passenger
service. A separate module was «Knowledge of the
trolleybus equipment, rules of technical operation,
job description, the basics of traffic safety and labour
protection, the basics of labour legislation» and
«Acceptance of a trolleybus before starting the route».

For the first time, drivers have shown the
ability to drive smoothly. The driver had to drive
without accelerating faster than 1,5 m/s?, when a
passenger could fall.

The youngest participant in the competition was
25-year-old Anzhelika Vygovskaya from Togliatti,
and the most experienced was Sergey Lipsky from
Vologda, whose driving experience is 32 years.

The competition was organised by the
Ministry of Transport, the Research Institute of
Automobile Transport, the Government of the
Omsk Region, the City Administration, the MP
of Omsk «Electric Transport».

Based on the news of the Ministry

of Transport of the Russian Federation:
https://mintrans.gov.ru/
press-center/news/10275;
https://mintrans.gov.ru/
press-center/news/10383;
https://mintrans.gov.ru/
press-center/news/10382 @
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ABSTRACT

The operation of roads under modern conditions associated
with high speeds and traffic density results in wear of pavement
and formation of a rut. When crossing the ruts, instability can occur
when relatively small steering inputs lead to large changes in the
trajectory. The lateral force acting on a wheel of a car is of particular
importance in the study of stability and controllability. The magnitude
of this force is determined by various factors: tire stiffness, speed,
change in the angle of rotation of the wheel, the geometry of the
transverse profile of the rut.

The objective of the study refers to the problem of determining
the angles of inclination of side walls of the rut that are safe for
movement at different speeds. The paper considers the interaction
of a car wheel with the road surface, proposes a mathematical
model for interaction of a tire with ruts, considers the angle of the

wheel running on the rut wall. To describe the elastic response of
a tire in contact with a rut, an elastic foundation model and a plane
section method are used. The lateral force was estimated based
on equations of motion of the wheel when crossing the rut. The
dependences of the ratio of the lateral force to the normal load for
various rut depths and angles of inclination of its walls on the angle
of rotation of the wheel and the speed of the vehicle were obtained.
It is shown that at a rut inclination angle exceeding five degrees,
the lateral force begins to increase significantly with an increase in
the angle of rotation of the wheel, as well as the speed of the vehicle,
and may exceed the applied normal load. According to the condition
of vehicle stability against skidding on a wet surface, limiting average
angles of inclination of the side walls of the rut are estimated for
various values of the vehicle speed and wheel rotation angles.
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INTRODUCTION

The development of various deformations on
the road surface is primarily associated with
a constant increase in speeds and in the density
of transport flows. Formation of ruts on the road
surface is the most common among the damages,
and it leads to a decrease in the traffic safety.
When a vehicle crosses a rut, additional forces
arise that affect vehicle’s controllability and the
stability of its movement. Instability manifests
itself when relatively small external influences
lead to large changes in the trajectory of
movement [1-3], there emerges a danger of
skidding up to the point of car overturning.

The works studying the stability of the
vehicle, including when crossing the rut [1-4],
examine the lateral force acting on the wheel of
the car. The magnitude of this force is influenced
by various factors: tire stiffness, speed, change
in the angle of rotation of the wheel, the geometry
of the transverse profile of the rut. The geometry
of the transverse profile, as a rule, is characterised
by the depth of the rut'?, without considering the
shape of its cross section, which also significantly
affects the magnitude of the lateral force. In the
first approximation, this shape can be quantified
by the average angles of inclination of the side
walls of the rut.

Several works, e.g., [5; 6], are devoted to
construction of analytical models on the
interaction of a tire with a rut on the road surface.
E.g., the work [5] studies the lateral stability of
a car behaviour in a rut. The presence of
oscillatory instability is shown using the model
of a single-track vehicle with a higher stiffness
of the rear tire as compared to the front one, and
at a sufficiently high speed of the vehicle. An
analytical expression is obtained that describes
a stability boundary. A significant number of
works are devoted to the study of tire
hydroplaning, a review of such works can be
found in [6]. The same paper suggests a method
for calculating the maximum rut depth, which
allows choosing its values depending on the

! GOST [State standard] 32825-2014. Public motor roads.
Road surfaces. Methods for measuring the geometric
dimensions of damage. Moscow, Standartinform publ.,
2019, 15 p. [Electronic resource]: https://docs.cntd.ru/
document/1200117775. Last accessed 11.10.2022.

2GOST R [Russian state standard] 50597-2017. Motor roads
and streets. Requirements for the operational state, admissible
under the terms of ensuring road safety. Control methods.
Moscow, Standartinform publ., 2017, 27 p. [Electronic
resource]: https://docs.cntd.ru/document/1200147085. Last
accessed 11.10.2022.

requirements for the coefficient of adhesion of
a tire with the pavement and for the speed of
movement along a section of the road, on the
depth of the water layer in the rut and the
pavement roughness parameters.

The objective of the work is to build
a mathematical model of interaction of a car
wheel with the road surface in case of movement
along a trajectory crossing the rut. When
interacting with the surface of an obstacle, the
tire deflections change depending on the shape
of'the rut. This circumstance leads to redistribution
of'the contact pressure, a change in the magnitude
and direction of the reaction forces that arise
between the tire and the road surface. The model
will make it possible to evaluate the lateral force
acting on the wheel, as well as to estimate the
limiting average angles of inclination of the side
walls of the rut at various values of the vehicle
speed. To do this, the condition of vehicle
stability against skidding on a wet surface will
be adopted as a criterion for acceptable values
of the coefficient of lateral force [3; 7].

RESULTS
Model of Interaction of a Car Wheel
with the Road

The deformation of a real tire occurs under
the influence of many factors depending on the
properties of the materials of tire components,
tread geometry and tire design, which can be
taken into account in finite element modelling
for specific types of tires. Due to the interaction
with road surfaces of different sizes and brands
of car tires, which are not known in advance, to
study the effect of the dimensions of the road rut
on the lateral load on the wheel, we will use
a simplified phenomenological model of a car
tire based on an elastic foundation model [8].
When using such a simplified model, the method
of plane sections can be used to determine the
dimensions of the contact area between the wheel
and the road surface [8].

To determine the tire stiffness in the model,
let’s consider the interaction of a car’s wheel with
a horizontal plane. A vertical load P is applied to
the centre of the wheel, corresponding to a fourth
ofthe car’s weight. Let us assume that the driven
wheels are in free rolling mode. The pavement
will be considered non-deformable.

Let us introduce a local coordinate system
Oxyz, its origin is located at the lower most
protruding point of the central section of the
wheel, the axis Ox coincides with the direction
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Pic. 1. Model of interaction of the wheel with the road: (a) geometric model of the wheel;
(b) tire deformation model in the i-th section [performed by the authors].

of rolling, Oy is parallel to the axis of rotation of
the wheel. Let us represent the outer surface of
the wheel as a function (Pic. 1a):

Ly =R+r—R =x* =[P —y* | 0

where R = D/2; D — the maximum outer diameter
of the wheel;

r — is the curvature radius of the tread track
(r < 1,65H [9]; here H is the profile height [9]).

We cut the contact area Q by planes
perpendicular to the axis of rotation of the wheel
(Oy), with a uniform step Ay =y, /N, where y is
the boundary of the contact area in the direction
of the axis Oy; 2N is the number of sections of
the contact area.

In each section Q, in accordance with the
indicated assumptions, we consider a two-
dimensional contact problem, representing the
deformation of the tire as the deformation of an
elastic foundation with radially arranged springs
(Pic. 1b) [8].

Let us write down the reaction of the
foundation, directed radially to the surface, n,
and its projection p, normal to the horizontal
surface:

n(9(x), y,) = k., (9(x), y,), @
p(x,¥,) = k,u,(@(x),y,)cos p(x). )

Here u_ is the radial displacement of the
foundation at the point, depending on the angle
d(x); k_is the coefficient of tire radial stiffness.

Let us note that for a symmetrical contact
area, the tangent projection of the reaction ¢ at
each point of the section is nonzero, but the

Al

integral value of the tangent component of the
reaction in each section is equal to zero.

The projections of radial displacements on
the normal direction in the i-th section of the
contact area have the form:

u_(x, y) = u,(9(x))coso(x). 3)

Thus, the reaction component of the elastic
foundation normal to the horizontal surface
(contact pressure) is related to vertical
displacements by the expression:

P, y) = ku @, y). @)

Deformation of the surface (deflection) of the
tire at x = 0, y = 0 will be denoted by &,. The
contact condition of the surfaces in the section
then has the form:

2,06 p) + (6, y) =8, 5)

Therefore, the displacements in the i-th
section are equal to:

uz(x,y,.)=\/R2—x2+1/r2—yf2 +8,—R-r, (6)

where y =Ap(i—1);Ay=y_ /N,i=1...N. (7)
Let’s denote the deformation in the i-th
section by the expression:

8, =8, —r+r’ -y (®)

Let us determine the half-width of the contact
area in the section @, and the boundary y_ =y,
in the direction of the Oy axis, considering that
the pressure and elastic displacements are equal
to zero at the edges of the interaction area:
u(a;,y)=0, u(0,yy)=0,

a,=+R*~(5, - RY’,
Yy =428, — 8.

)



Pic. 2. Scheme of contact of the wheel with the rut:
(a) isometric projection; (b) top view [performed by the authors].

To determine the amount of tire deflection on
a flat road in the absence of reliable information
about the design and properties of tire materials,
we assume the hypothesis [10; 11] that most of
the tire compression work is spent on compressing
the air in it. According to [10; 11] about 60 % of
the total work is spent on compressing the air in
the tire when the tire is deformed, i.e.:
0,6 W=Ww_, (10)
where W is the work spent on tire compression;

W __is the work spent on air compression in
a tire.

Work done on air compression can be defined
according to [10] as:
W_ =ocAV, (11)
here AV — the change in the internal volume of
the tire;

o — the internal pressure in the tire.

The value of AV can be approximately
determined by the volume of an elliptical
segment with semi-axes defining the contact area:

1 1
AV=EnaUyN60=§n8§,/2R(2r—60), (12)

The work done by the normal force to deform
the wheel can be defined as:

W=de5=P50, (13)
0

Using expressions (10)—(13), we obtain an
equation for determining the tire deflection 3 :

%nGSOJZR(Zr—SO):O,GP. (14)

The solution of the equation (14) is as
follows:

8r?

N
173
1| -8 +%(9K ++/8LK? —96r3k)

8§ ==
T 6 s (15
+l,6(—16r3—3((9K ++/81K? —96r3K)l/ )j74r (15)
where the coefficient K is equal to:
1,44P*
" 270%°R (16)

The tire radial stiffness coefficient in the
elastic foundation model is determined by the

ratio of the vertical load and tire deflection:
P

k. = 5 17)

Interaction of the Wheel with the Side Wall
of the Rut

Now let us consider the contact of the wheel
with the rut, modelled by an inclined plane. Let
us assume that the contact area is located entirely
on the slope of the rut (Pic. 2).

The contact scheme in Pic. 2 is shown in the
global coordinate system Oxyz, coinciding with
the centre of the wheel; the Ox axis is directed
along the edge of the obstacle. Let us denote the
angle between the inclined plane and the horizontal
plane as o, and the angle under which the wheel
is running on the edge of the obstacle as 3.

In the local coordinate system Oxyz, the
approach of the wheel centre to the inclined
surface (tire deflection) 5, is directed along the
normal to the contact area (Pic. 3), relations
(5-9) are satisfied with the difference that the
reaction normal to the surface is calculated
according to the expression:
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Pic. 3. Scheme of crossing the rut in the central section at y = 0 [performed by the authors].

P =-P/coso. (18)
The lateral force F,, acting on the wheel when
hitting an inclined plane (see Pic. 2) is determined
by the projection of the normal reaction in space:
F, = P, sinacosp. (19)

Determining the Lateral Force Acting on the
Wheel When Crossing the Rut

Let us consider a shock-free passage by
a wheel over a certain rut, provided that it is
sufficiently long. We will use the following
function as the cross-section profile of the rut:

z(x):g(l—cosﬁj,x e [0; L], (20)

L

where 4 — the rut depth;

L — the cross-sectional width of the rut.

In practice, as a rule, the depth and the angle
of inclination of the rut to the horizontal plane a
are set. Since the track profile has a curvilinear
shape, then by the angle o we mean its maximum
value a_. Based on the definition of the profile

derivative, we get:

nA . T
tga = 7'(x) =—=—sin—
g =7'(x) A

(21)
The maximum value of the derivative of the

profile occurs at the pointx=L/2 and is equal to 1.

Then the width of the cross-section of the rut will

be determined as L =nd / 2tga,, sinpva® +b*

Considering the rotation of the wheel through
the angle B, the rut length will change. Neglecting
the change in the curvature of the rut profile, we

can write that:
nA

- 2tgo.,, sinf3 (22)

The elastic response of the tire acting as an
elastic link with stiffness k_occurs in the

normal direction to the rut surface. Considering
the model of vibrations of the wheel centre
with a single mass [12] under the action of
a perturbing force P, and without considering
friction in the contact, the equation of motion
of the wheel centre along the plane normal to
the rut surface has the form:

md, =k, —P, . (23)

The force of reaction from the road on an
elementary inclined area with an angle a,
which, in turn, depends on the coordinate x,
can be written as P, =—P/cosa. (x). Since x = vt,
where V is the horizontal speed of the wheel
centre, we write:

() =§(1—cosyvt) , (24)

where y = (2tga sinf)/A.

Expressing the cosine of the angle o in
terms of the derivative of the rut profile
function, equal to tga, and using trigonometric
identities, we obtain:

mdy =—k3, + P\[1+0,5Ayvsinyvt . (25)

The solution of the equation (25) has the
form [13]:

P ; R 2 .
sN(t)=m—f ! JL+(0,54yvsinyve)’ sin £t -v)dt, (26)

here f =4k /m —the circular frequency of free

oscillations of the wheel.

The integral in the expression (26) is not
to be calculated analytically, so we will
determine its values numerically. In fact, we
are interested in the value of the maximum
dynamic force P, =-k<5, . Calculations

show that the maximum normal deformation
of the tire is achieved at ¢ = n/f. Considering



Pic. 4. Dependence of the ratio of the maximum value of the lateral force to the normal load on the wheel u on the maximum angle of inclination
of the rut profile to the horizontal plane (a ): (a) at A= 50 mm, v = 60 km/h, 1- = 10°; 2— 8 = 20°; 3— B = 30°; (b) at B = 10°,
v =60 km/h, 1-A=50 mm; 2- A= 100 mm; (c) at = 10°, A= 50 mm, 1-v =60 km/h; 2~ v = 90 km/h; 3 - v = 120 km/h
[performed by the authors].
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formula (19), it is possible to obtain the
maximum value of the ratio of the lateral force
to the vertical load p when the wheel leaves

the rut:
B _ Oy
== 5 sina.cosP . (27)
RESULTS AND DISCUSSION

Pic. 4 shows the charts of dependences of
the parameter p on the rut inclination angle a,
which means its maximum value o, for the rut
profile (20). Calculations were made for the
following initial data typical for passenger
cars: maximum outer diameter of a wheel (tire)
D = 520 mm; tire profile height # = 100 mm
(ratio between profile height and tire width —
50 %); radius of curvature of the tread track
r=13H.

The calculation results shown in Pic. 4
show that changes in factors such as vehicle
speed and wheel angle have almost no effect
on the parameter p at a < 5°. With such
a small value of the rut profile inclination
angle, the maximum lateral force does not
exceed 25 % of the load applied to the wheel.

With a larger rut inclination angle, the
lateral force begins to increase significantly
with an increase in the angle of rotation of the
wheel and the speed of the vehicle and may
exceed the applied load. Therefore, with
a large angle of inclination of the rut (obstacles),
the angle of rotation of the wheel and the speed
of the car should be the minimum allowable,
which is confirmed by driving practices.

The rut depth, according to the above
calculations, has a smaller effect on the value
of p with increasing o, , which may be due to
the assumptions made in the model, e.g., such
as single-point contact, one-dimensional
elastic model of the tire, neglect of friction and
response of the elastic system of the car.

It should also be noted that with an increase
in the rut depth, the considered shock-free
model of dynamic interaction may not be
applicable due to the possible separation of the
wheel from the obstacle surface.

CONCLUSION

The proposed analytical model of the interaction
of the car wheel with the road surface when
overcoming the rut allows, in the first approximation
and in the absence of detailed data on the tire
structure, vehicle parameters, to estimate the value
of the lateral force acting on the wheel depending
on the main parameters of the car and the rut. The
elastic tire model can also be integrated into more
complex dynamic vehicle models to account for
driving on uneven road surfaces.
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ABSTRACT

The analysis of the well-known designs and technologies for
manufacture of rail tracks for light rail transit (LRT) allows to assess
trends in development of this type of transportation, as well as to
reveal an underestimation of public rail transport referring to the
existing «tendency to eliminate tram traffic» in several Russian cities,
despite the problems of urban ground passenger transport associated
with a limited resource of urban space.

The prospects for development of urban ground passenger
transport systems of LRT type were considered regarding adoption
of new types of rolling stock, infrastructure development, reduction
of costs and time of renewal of existing and construction of new tracks.

The objective of this article is to present an option of a rail track
design for LRT considering its structural and technological features,
as well as comparative assessment of its technical and economic
indicators. The research method is based on the analysis of the
current state, prospects, and trends in development of LRT in Russia,
which made it possible to propose a solution to the existing problem
of urban passenger transport. Research was reflected in relevant
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patents, in pending applications for alleged inventions, as well as in
experience of manufacturing full-scale samples.

Comparative assessment referred to the known designs of
sleeper and sleeperless, ballast and ballastless track used for light
rail transit.

A prefabricated, two-level structure of a ballastless rail track for
light rail transit is suggested. The design consists of a pile foundation
with superposed longitudinal sleeper track connected by transverse
braces. The design and technological features, as well as advantages
of the proposed design in terms of essential indicators are shown in
comparison with the known rail track designs for light rail transit.

It is shown that the proposed track design makes it possible to
develop a self-sufficient, self-organising logistics system and to quickly
proceed with permanent construction, processing passenger traffic
and cargo flows. Since the concept of «from infrastructure to facility»
is replaced by the concept of «from facility to infrastructurey, it allows
development of the facility to outpace development of transport
infrastructure, as a costly system with a distant payback.

Keywords: light rail transit, tram lines, rapid tram transit, sleeperless foundation, ballastless foundation, self-organising logistics

system.
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INTRODUCTION

Currently, there is some uncertainty in
assessing the prospects for development of light
rail transit. On the one hand, the problems of
urban ground passenger transport associated with
a limited resource of urban space are highlighted,
and on the other hand, there is an underestimation
of the role of public rail transport in solving this
problem, along with «trends to eliminate tram
trafficy [1, p. 6] in several Russian cities.

The underestimation of public rail transport
is becoming more and more noticeable as the
number of individual cars grows, which leads to
an increase in traffic jams and a sharp (up to 7-10
km/h) decrease in the speed of the traffic flow.

Traditional and high-speed trams are
commonly referred to as light rail transit (LRT).
Their traffic carried out both within the general
traffic flow on city streets, and within an
autonomous system, on dedicated sections of the
track, which, in the case of rough or hilly terrain,
can be carried out on overpasses [2]. The
International Association of Public Transport
(UITP) understands LRT as electric rail transport,
which is developing from a tram to a high-speed
transport system operating on partially separated
tracks (i.e., separation is not required throughout
the route) [1, p. 14; 3]. At the same time, rapid
tram lines include sections of tram lines with
a length of at least 2 km, on which design speeds
of up to 21 km/h or more are achieved during
peak hours [1, p. 14]. According to Code of
rules?, the main feature of LRT is the limited
permissible axle load, as well as the fact that there
is no need for a completely autonomous space to
organise its safe operation. This predetermines
the good prospects for LRT, which is confirmed
by the evolution of this type of transportation in
many countries. Having a 1,5-2 times lower
permissible axle load compared to the metro,
LRT has a lower cost of construction per 1 km
of track.

However, even such costs for cities with
a population of up to 1,5-2 million and its low
density are significant, which makes the issue of
development of LRT in such cities debatable and
requires a comprehensive justification. As an
alternative solution for small towns, one should
consider the construction of an LRT line of

t SP 84.13330.2016. Code of rules. Tram tracks. Updated
version of SNiP III-39-76. In force from 2017-06-17.
Federal Agency for Technical Regulation, 36 p. [Electronic
resource]: https://docs.cntd.ru/document/456054203. Last
accessed 16.08.2022.
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a length of only a few kilometres along a limited
number of corridors, with a passenger flow of at
least 1,5 thousand passengers per hour [2].

The objective of this article is, based on the
research: to present an option of the design of rail
track for LRT with a consideration of its structural
and technological features followed by
comparative assessment of its technical and
economic indicators; based on the proposed option
of LRT track design and the relevant patents and
applications for alleged inventions, as well as on
the experience in manufacturing full-scale samples
of the proposed LRT track, to consider a possible
concept for its development, providing a solution
to existing and potential problems of urban
passenger and industrial transport.

An analysis of the current state of LRT in
Russia used as a research method made it possible
to identify the prospects for and trends in
development of this type of transportation
considering the diversity of conditions for
development of transport infrastructure in
different cities.

RESULTS
Problems and Prospects for LRT
Development

The advantages of light rail «over other types
of urban ground passenger transport, include in
particular: increase in the speed of traffic and
reduced average time of access to transportation
in urban agglomerations, environmental
friendliness, vehicle unit capacity, low costs for
transportation per passenger (40 % lower than in
a bus), durability (life cycle is up to 35 years)»
[1, p. 5]. A very important advantage of LRT is
the most efficient use of a limited resource of
urban space [1; 6].

However, despite the «advantages of LRT
over other types of urban ground passenger
transportation, today in Russia, the number of
cities with tram systems is decreasing and the
tendency to eliminate tram traffic prevails.
According to 2018 data, tram traffic existed in
61 cities in Russia, while tram traffic was
suspended: in 2007 — in Astrakhan; in 2008 — in
Ivanovo; in 2009 — in Voronezh; in 2010 — in
Ryazan; in 2013 — in Noginsk (Moscow region);
in 2015 — in Dzerzhinsk (Nizhny Novgorod
region); in 2018 — in Tver and Komsomolsk-on-
Amur (Khabarovsk region)» [1, p. 6].

Despite the noted negative trend towards the
degradation of the tram system up to its complete
closure, there are also elements showing



apositive trend that are manifested in development
of projects for creation of new rail transport
systems (in particular, using the existing
infrastructure), including projects aimed at
modernising and developing rail transport in
a number of cities of the Russian Federation:
Kaliningrad, Samara, Vladivostok, St. Petersburg
[4]. Work is underway on a project for a rapid
tram line that will connect the east of the capital
city with Balashikha near Moscow [5].

In addition, within the framework of the
research work «Development of a transport
strategy for Novosibirsk region until 2030»,
«urban rail transport is singled out as a separate
subsection, similar to a separate subparagraph in
the Transport strategy of the Russian Federation»2,
which provides for «development of urban rail
transport in the core of public passenger
transport in Novosibirsk agglomeration»®. In
particular, «The tram development strategy
provides for development of a Sectoral model
for integrated development of rapid and
conventional tram systems with separate stages
of construction and of a feasibility study;
reconstruction of the existing tram network with
separation of track sections»®.

A possible shift in distribution of total
passenger traffic between different types of
transport in favour of rail transport can be
facilitated by its large carrying capacity, a high
level of comfort, environmental friendliness, and
aesthetics.

Besides, promising can be the application of
the concept, called tram-train, which provides
for the connection of the urban rail transport
network with the suburban railway network.
Through it, the use of dual-system cars ensures
their circulation both on tram lines and on
electrified lines of suburban railways. So, tram
rolling stock, leaving a city, follows the suburban
railway line to reach another one, and within the
city limits it circulates along tram lines [1; 6].

To a large extent, the negative trends
associated with functioning of tram systems are

2 Transport strategy of the Russian Federation until 2030
with a forecast for the period until 2035. Decree of the
Government of the Russian Federation No. 3363-3 dated
November 27,2021 [Electronic resource]: http:/publication.
pravo.gov.ru/Document/View/0001202112030006. Last
accessed 16.08.2022.

3 Research work «Development of a transport strategy for
Novosibirsk region until 2030», pp. 42-43 [Electronic
resource]: http://vseon.com/analitika/programmy/
transportnaya-strategiya-nso-do-2030-goda. Last accessed
16.08.2022.

due to the problem of underfunding, «the
solution to which can be facilitated by the
implementation of projects for development of
LRT networks with involvement of
extrabudgetary sources on the terms of public-
private partnership» [1, p. 3].

Known Track Construction Design
and Technologies for LRT

According to mentioned SP?, the main parts
of the tram track structure that absorb the load
from wheels of the tram car and transfer them to
the roadbed include rails, under-rail base
(sleepers or a solid reinforced concrete base
designed to absorb loads from rails and transfer
them to the ballast layer or roadbed). At the same
time, the well-known tram track structures can
be divided into two large groups: I — with
foundations with sleepers; II — sleeperless ones.
Tracks without sleepers can be divided into two
subgroups: I, a — with ballast; II, b — without
ballast. The requirements imposed on their design
are the same as for the railway track, besides,
there are requirements imposed due to the
movement of non-rail transport along tram
tracks.

The rail track, with a sleeper base made in
the form of a track grid, is the most common.
This predetermines one of its main operational
advantages, since for its construction and
maintenance, e.g., track facilities divisions of
JSC Russian Railways can use various track
machines that move along the railway track [7].
At the same time, along with them, when building
an LRT track in an urban environment, it is
advisable to use dual mode, road-rail track
machines, providing the necessary quality of
track alignment [8; 9]. Other advantages of the
«sleeper track design are low capital costs; ease
of maintenance and upgrade; sufficiently long
service life» [10, p. 18].

«However, along with the advantages, the
base made of crushed stone ballast also has
a significant drawback. So, ...the presence of
voids distributed between its particles ranging
in size from 20 to 60 mm, with dynamic
compression of the ballast, under the impact of
rolling stock, leads to its sedimentation, and
displacement and abrasion of crushed stone
particles lead to its destruction. It is possible to
optimise the superstructure of the ballast track
by increasing the area of contact between the
reinforced concrete sleepers and the ballast»
[10, pp. 18, 21].
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«Reducing the pressure on the ballast can be
achieved by abandoning the transverse sleepers
and replacing them with longitudinal sleeper
track, the greater bending stiffness of which
ensures a more uniform distribution of loads on
the ballast» [10, p. 22]. «The simple design of
the longitudinal sleepers ensures their easy
installation and allows you to place the lawn
inside the railway track, which has a beneficial
effect on the environment» [10, p. 22]. «The
experience of using longitudinal sleepers for tram
tracks is known in Poland, and in Russia there is
the experience in using longitudinal sleepers
namely in the tunnels of the Moscow Metro,
where the tracks are embedded in concrete, which
does not require transverse elements to maintain
the gauge» [10, p. 22]. Known are monolithic
design of longitudinal sleepers and a design of
a longitudinal sleeper track developed by the
authors, consisting of longitudinal sleeper slabs,
with rail fasteners installed in them, connected
by cross braces made in the form of a prefabricated
structure [12]. Thus, a prefabricated, closed,
single frame element of the rail track is formed,
which is profile-coupled with the longitudinal
sleeper slab, and which ensures the formation of
straight, transitional, and circular sections of the
rail longitudinal sleeper track with the possibility
of its alignment in the profile and plan, as well
as with the possibility of their element-by-
element dismantling.

However, a significant factor hindering
widespread introduction of the ballast longitudinal
sleeper track is associated with missing of track
machines in track divisions that can provide
a necessary level of mechanisation of works
during track construction and maintenance.

Balastless track design is an alternative to
a ballast track, when building large transport
facilities within the city [13], the advantages of
balastless design include track geometry stability,
low cost of its current maintenance. At the same
time, «high initial investment in construction
pays off due to the lower cost of ongoing
maintenance. In addition, important is one of the
traditional areas of application of a ballastless
track which is a an elevated track» [13, p. 133],
which is especially in demand for complex
terrain.

«There is a well-known track design
consisting of a sleeperless, ballastless NFF
(Neue Feste Fahrbahn) foundation of
Gleistechnik GmbH of the ThyssenKrupp
concern» [10, p. 47], and of the track
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superstructure of the track, consisting of two
longitudinal sleepers connected by rigid
crossbars, forming a supporting rail grid.

«Sleeperless bases include structures of
a vibration-protective track, consisting of
reinforced concrete longitudinal sleepers
attached to the rail sole, each of which is placed
in a trough-shaped rubber cover, embedded in
track concrete. This design provides reduction in
vibration and noise, reduction in material
consumption for rail fastening parts, increase in
labour productivity while manufacturing under-
rail base parts, as well as during current
maintenance of the track with replacement of the
under-rail base» [11, p. 52]. This track design
can also be used for industrial transport tracks
[13; 14, SP4].

Proposed Design and Construction
Technology for LRT Track

The design of LRT track proposed below,
which is the rational implementation of the
ballastless elevated track [1; 10; 13, SPY], consists
of longitudinal sleeper slabs, with rail fastenings
installed in them, and connected by cross braces,
made in the form of a prefabricated, two-level
structures (Pics. 1-3).

Pics. 1, 2 show a frontal view and a top view
of the proposed LRT track, consisting of
amonolithic pile support 1, an element of which
is a transverse beam 3, and a prefabricated frame
structure of longitudinal sleeper track 2 installed
on them.

The elements of the prefabricated frame
structure of the longitudinal sleeper track 2
include support beam 4 of the upper-level
transverse connection; elastic elements 5 which
according to GOST® are made with a surface
bevelled at a certain angle and matching with an
inclined side surface of the beam 3; longitudinal
sleeper slabs 6; spacer beam 7; screw coupling 8.

4 SP 37.13330.2012. Code of rules. Industrial transport.
Updated edition of SNiP2.05.07-91. In force from
2013-01-01. [Electronic resource]: https://hseblog.ru/kb/
document/2996/files/11810/CI1%2037.13330.2012 %20
Ipombimnenusit%20Tpancnopt. %20 AKTyaTu3upoBaH-
Has1%20penakuusn%20CHuI1%202.05.07-91%20 %28c%20
Nsmenennsmu... Texer.pdf. Last accessed 16.08.2022.

5 GOST [State standard] 320202012. The rubber
supporting parts for bridge construction. Technical
specifications (EN 1337-1:2000, NEQ) (EN 1337—
3:2005, NEQ) (EN 1337-11:1997, NEQ). [Electronic
resource]: https://docs.yandex.ru/docs/view?tm=16635918
07&tld=ru&lang=ru&name=4293781960.pdf&text=.%20
T'OCT%2032020&url=https%3A%2F %2Ffiles.stroyinf.
ru%2FData2%2F1%. Last accessed 16.08.2022.



Pic. 3 shows the A-A cross-section of the
proposed LRT track, which shows the elements
of amonolithic pile support 1 and a prefabricated
frame structure of the longitudinal sleeper
track 2. The elements of a monolithic pile
support 1 include pile supports 9 of a known
screw, bored or bored injection design, fixing
mounting blocks 10 located on the sides of the

channel wall

transverse beam 3 and formed inside the holes 11,
using the lower metal formwork /2. At the same
time, the ends of the reinforcement of the
transverse beam 3 are brought inside the holes 11,
which are preferably conical in shape.

The elements of the prefabricated frame
structure of the longitudinal sleeper track 2
include support beam 4, elastic elements 5 which

channel wall

Pic. 1. Front view of the proposed LRT track: 1 - monolithic pile support, 2 - prefabricated frame structure of longitudinal sleeper slab,
3 - twin elastic support elements [performed by the authors].

http://www.rzd-expo.ru/innovation/infrastructure/way and_structures/
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Pic. 2. Top view of the proposed LRT track: 1 - monolithic pile support, 2 - prefabricated frame structure of longitudinal sleeper track,
3 - crossbeam, 4 - support beam, 6 - longitudinal sleeper slab, 7 - spacer beam, 8 - screw coupling [performed by the authors].

channel part of
the beam

Pic. 3. Section A-A of the proposed LRT track: 3 - transverse beam, 4 - support beam,
5 - elastic el ts, 6 - longitudinal sleeper slab, 7 - spacer beam, 8 - screw coupling, 9 - pile supports,
10, 11 - fixing mounting blocks in the holes, 12 — metal formwork, 13 - twin elastic support elements, 14 — channels of slabs,
15, 16, 17 - rail track fasteners [performed by the authors].




are made with a surface bevelled at a certain
angle, matching with the inclined side surface of
the beam 3, paired elastic support elements 13
with matching surfaces bevelled at a certain
angle, longitudinal sleeper slabs 6, spacer
beam 7, screw coupling 8. Niches in channels 14
of the longitudinal sleeper slabs 6 are made to
install rail track fasteners 15, 16, 17, of a known
design.

The matching inner surface of the longitudinal
sleeper slabs 6 and the end surfaces of the spacer
beam 7 are made with a slope, which ensures
their wedging, within the limits of the side
surfaces of the support beam 4, by the expansion
force achieved by installing a screw coupling 8
between the support beam 7 and the spacer
beam 4.

To develop the LRT track, pile supports, made
in accordance with SP®, are installed at the design
points of the track in the profile and plan. Then
industrially manufactured transverse beams 3 are
installed. After a possible adjustment of the
position of the transverse beam 3 in the profile
and plan, concrete is poured into the space limited
by the surface of the holes in the transverse
beam 3 and pre-installed lower metal
formwork /2. This ensures formation of fixing
mounting blocks 10 and, as consequence,
formation of a monolithic pile support 1.

On the formed monolithic pile base 1,
a prefabricated frame structure 2 of the
longitudinal sleeper slab is installed, while
a transverse support beam 4 is installed on the
transverse beam 3 of the monolithic pile
support 1. Elastic elements 5, 13 are installed
between the supporting and side surfaces of the
beams 3, 4. The elastic elements provide
adjustment and fixation of the position of the
beams 3, 4 relative to each other. The elastic
elements 13 are made twinned with matching
surfaces bevelled at some angle.

Their relative longitudinal displacement
provides adjustment of the relative vertical
position of the beams 3, 4 and thereby corrects
the position of the track slab in the profile. The
elastic elements 5 are made with a surface
bevelled at some angle, matching with the
inclined side surface of the beam 3. The vertical
displacement of the elastic elements 5 on both

6SP24.13330.2021. Set of rules. Pile foundations. Updated
edition of SNiP 2.02.03-85. Introduction date 2011-05-20.
[Electronic resource]: https://docs.yandex.ru/docs/view?tm
=1663826580&tld=ru&lang=ru&name=SP 24.13330.2011.
Last accessed 16.08.2022.

sides of the beam 3 provides adjustment and
fixation of the position of the beams 3, 4, which
is transverse relative to the axis of the track, and
thereby correcting position of the track in plan.
After the support beams 4 of the longitudinal
sleeper track are installed, the end parts of the
longitudinal sleeper slabs 6 are placed on them,
fixing themselves with their outer side surfaces
along their inner side surfaces, after which spacer
beams 7 are installed between the inner surfaces
of the longitudinal sleeper slabs 6, fixing their
end surfaces along the inclined inner side
surfaces of the longitudinal sleeper slabs. The
combination of these matchings forms two three-
element profile connections, the execution of
which has the property of self-fixing under the
action of the own weight of the spacer beam 7.
If necessary, additional fixation of such
a connection can be provided by tightening the
support and spacer beams using a coupler 8. The
sequence of the above operations ensures
formation of a prefabricated, closed, single
element of the frame longitudinal sleeper track
with a possibility of its dismantling. After the rail
is installed, rail fasteners 15, 16, 17 of known
design are installed.

When developing new territories where there
is no road infrastructure, it is advisable to build
the LRT track through two stages. At the first
stage, the construction of the LRT track is carried
out in an intermediate, technological version. In
this case, concrete is not poured into the space
limited by the surface of the holes in the
transverse beam 3 and pre-installed lower metal
or reinforced concrete formworks /2. This
ensures formation of the support of the fixing
mounting blocks 10, movable in the transverse
direction and fixed in the vertical direction. The
technological track formed in this case allows
the use of technological track machines, which
ensure the construction of the LRT track in the
forward direction, from the starting point to the
end points, according to the «lay-and-drive»
scheme. When moving in the opposite direction,
process include injections of the concrete into
the pile supports, possible adjustment of the
position of the transverse beam 3 in the profile
and plan, pouring concrete into the space limited
by the surface of the holes in the transverse
beam 3 and formwork /2, all this ensuring the
formation of a monolithic pile support 1.

There is particularly important to provide
LRT tracks with a large traffic load with due
routine maintenance and repairs [15]. Speaking
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Table 1

Comparative costs of the ballast track (based on ZhelDorSpetsProekt* data) and the
proposed ballastless LRT track [compiled by the authors]

No. Cost,
Name mln rub./km mln rub./km
known ballast LRT track® proposed ballastless LRT track
1 Roadbed 3,1 0
2 Track superstructure
2.1 | Track laying with separate elements 9,8 2,5
2.2 | Track ballasting 1,7 0
2.3 | Straightening and tamping machine 4,2 0
3. Materials
3.1 [Rails of R65 type 10,4 10,4
3.2 | Sleepers 5,7 0
3.3 | 2R-65 joint bars and elements 1,1 0
3.4 | Sand, loam, gravel (total 14000 m®) 8,3 0
Concrete,20 m® 0 0,12
3.5 | Other 4,9 49
4 Loading and transporting material 4,2 0,42
5 Pile foundation, 990 pcs/km 0 10,5
6 Support beam (grillage), 330 pcs/km 0 1
7 Strut beam, 330 pcs/km 0 0,66
8 Longitudinal sleeper slabs, 660 pcs/km 0 6,6
Total 53,4 37,1

* Cost of construction of 1 km of railway. ZhelDorSpetsProekt design and construction company. [Electronic resource]:
https://xennopenennpoext.pd/calculate. Last accessed 16.08.2022.

about urban transport systems, it is worth
highlighting among the most important problems
those of current maintenance that is conducted
under the conditions of dense urban development,
and the problems of frequency of repairs, as well
as the provision of traffic intervals for maintenance
works. The design and high industrial readiness
of track elements of the proposed design
supposes repair of the track by replacing its
elements, and alignment of the track can be
carried out at reference points above the pile
foundation. This significantly reduces the cost
and duration of the works.

/VOTICG IOT M I'd

Consideration of the known and proposed
design of the LRT track allows comparing them
in terms of the main quality indicators.

Design: prefabricated modular structure
combining load-bearing elements and rail track
elements with high industrial readiness is made
with separately mounted elements fastened with
profile connections and does not involve the use
of inter-rail fastenings; it is effective on straight
and curved sections of the track of a small radius;
in combination with a slab base, it provides
formation of curved track sections with a small
radius.



Table 2

Comparative indicators of quality of rail tracks [compiled by the authors]

dampening

Quality indicators Ballast track Non-ballast track Proposed track design
Capital construction costs average (1) high (0) low (2)

Maintenance costs high (0) low (2) low (2)

gl(;s;il:‘i:llity of straightening high (2) low (0) average (1)
Possibility of renewal high (2) average (1) average (1)

Noise and vibration high (2) average (1) average (1)

Unification of track elements | high (2)

average (1) average (1)
g

Generalised indicator 9

5 8

Technology: high industrial readiness; a high
degree of mobility and mechanisation during
modernisation, construction and operation of the
rail track using dual-mode machines with
attached standard and specialised equipment.

Operation: modular design reduces repair and
maintenance time; ensures effective maintenance
of the necessary positioning of the track in profile
and plan.

Scope: modernisation of old and construction
of new tram tracks; construction of rapid tram
tracks; construction of rail tracks for light transport
ofindustrial enterprises; construction of rail tracks
as a primary transport infrastructure while
developing new territories of industrial zones.

It should be especially noted that historically
the track was used as a road structure in
undeveloped territories. The proposed LRT
design makes it possible to practically implement
this possibility, as it is a self-reliable and self-
organising logistics system that allows quickly
organising permanent construction, processing
passenger traffic and cargo flows. Considering
organisational, logistical and infrastructural
benefits, this significantly reduces the time for
development of remote and hard-to-reach
territories.

In this case, the concept «from infrastructure
to facility» is replaced by the concept «from
facility to infrastructure». In this case,
development of the facility may outpace
development of transport infrastructure, as
a costly system with a distant payback.

Dual-mode rail-road rolling stock (vehicles)
can be used for construction and maintenance of
the LRT track [9].

A comparative analysis of costs according to
the 2022 data of design and construction

company ZhelDorSpetsProekt and CJSC KPM
Service, shown in Table 1, demonstrates that the
savings in the cost of manufacturing the proposed
balastless LRT track, compared to the cost of
manufacturing a ballast LRT track, are about
30 %.

Comparative indicators of quality of the rail
track, considering the work [11] and the data of
CJSC KPM Service, determined by the expert
method and shown in Table 2, allow arguing that
the proposed design of the LRT ballastless track
is superior in terms of the main indicators
(lines 1, 2) and in terms of the generalised
indicator it is not inferior to the quality indicators
of the ballast track.

CONCLUSIONS

Prospects for development of urban ground
passenger transport, which belongs to the LRT
category, are associated with the adoption of new
types of rolling stock, infrastructure development,
reduction in cost and time of modernisation of
existing and construction of new tracks. Social
and economic effects of implementation of LRT
projects have been studied in many research
sources referring to practices of the United States,
Japan, Indonesia, Malaysia [16—19] as well as to
comparative evaluation of urban LRT systems
and urban mass transit systems focused mainly
on bus operations [20].

The authors’ study has made it possible to
present an option of the LRT track and, upon
considering its design and technological features,
as well as relative technical and economic
indicators, to determine its viability. Besides, the
proposed version of the LRT track allows
developing LRT concept based on «from facility
to infrastructure» principle instead of «from
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infrastructure to object», in which development
of a facility can outstrip development of transport
infrastructure, as a costly system with a distant
payback.

The results obtained allow us to suppose that
the proposed LRT design along with the
technology of its manufacture is a possible option
for solving the problem of modernisation of
existing and building new light rail transit
passenger and industrial tracks.
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ABSTRACT

The development of the infrastructure of transport interchange
hubs is currently necessary to meet the growing demand for
passenger services and to prevent infrastructural constraints on
technological modernisation of entire transport system. Large-scale
infrastructure projects are of a pronounced complex nature,
involving many related industries in their sphere, which ultimately
leads to an additional increase in GDP. A modern transport
interchange hub is a public and business centre that ensures the
quality of services, safety, technological reliability and creates an
active business environment based on development of passenger
infrastructure. Considering the latest global trends in the field of
passenger transportation that englobe multimodality, speed, comfort
and safety of passenger transportation, there is a pronounced need
to develop modern transport interchange hubs.

Minimisation of passenger transfer time between interacting
modes of transport at TIH can be achieved by coordinating contact

timetables of different modes of transport. To do this, it is necessary
first, to solve the problem of determining the optimal mode of
interaction between ground urban passenger and rail transport.

The objective of the study described in the article is to
determine the mode of supply of the units of ground urban
passenger transport, which ensures the minimum time for
a passenger to stay at TIH in accordance with the timetable of
electric trains regarding the considered TIH. To reduce the
dimension of the problem, it is assumed that all electric trains will
have the same composition.

The methods of scheduling theory were used to solve the
problem in the context of the study that resulted in a formalised
problem of determining the optimal mode of interaction between
ground urban passenger transport in transport interchange hubs
illustrated by the example of interaction of rail and urban road
transport and considering all existing constraints.

Keywords: interaction of modes of transport, scheduling theory, ground urban passenger transport, transport interchange hub, rail

transport.
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INTRODUCTION

The infrastructure of the transport interchange
hub (TIH) is an important part of national
passenger system [ 1]. TIH as the most important
element of the transport infrastructure, providing
passenger transportation, is of great socio-
economic importance [2—4]. Modern TIH can
and should be considered as a point of growth of
social and business activity of the population.
The international practices of TIH have
contributed to cumulate a wealth of experience
in creating multifunctional public and business
facilities [5-7]. We see examples of such TIHs
in Europe, Asian countries, and the USA.

A significant aspect of improving the quality
of passenger service in TIH is minimisation of
the passenger transfer time between interacting
modes of transport [8], which can be achieved
by coordinating contact timetables for different
modes of transport. First, it is necessary to solve
the problem of determining the optimal mode of
interaction between ground urban passenger
transport (GUPT) and rail transport [9; 10] using
the methods of scheduling theory [11-13].

STATEMENT OF RESEARCH OBJECTIVE

Let us formulate the problem of determining
the optimal mode of interaction between modes
of transport in TIH using the example of
interaction of rail transport and GUPT (buses,
trolleybuses, trams, fixed-route taxis (jitneys),
taxis, personal vehicles).

Electric trains arrive at TIH with passengers
changing to GUPT with further destination at €
[1...N] points, while the location of the considered
TIH is denoted by n,= 0. Passengers arrive at TIH
from each of these points to transfer to the electric
train. The capacity and parameters of the considered
TIH, the number of urban transport routes
interacting in the TIH, the composition of electric
trains for various purposes are known.

The objective of the study is to determine the
mode of supply of vehicles of urban passenger
transport, which ensures the minimum time for
a passenger to stay at TIH during the planning
period ¢ € /1...7/, divided by 9 _equal intervals, in
accordance with the established mode of traffic
(timetable) of electric trains for the considered TTH.

RESULTS

Mathematical Formulation of the Problem
To formalise the problem, we describe the

operation of each mode of transport and of the

TIH in the form of a system of constraints.

The Operation of Rail Transport

Let there be a characteristic of the selected
time periods pt,, pt, ... pt, ... pt,, . pt € N, Where the
length of the characterised period depends on the
discretisation value of the problem, each of which
1s areduced estimate of 7/8, min, of the considered
period of TIH operation. Each pr, is characterised
by the moment of the beginning of the interval
# and by the moment of its end #,,.

To reduce the dimension of the problem, we
assume that all electric trains will have the same
composition [ 14—16], then the maximum number
of passengers that can arrive by an electric train
will be denoted by g, the time of boarding and
disembarking from the electric train will be 1. As
an additional constraint, we accept that boarding
an electric train of one and the same destination
can only begin after passengers have disembarked
from it [17-19].

We formulate these constraints as follows:
0<#’ <1, <T, (1 -17) =2t
GUPT Operation

Let us use the following designations: t, — the
travel time of a vehicle of urban passenger transport
towards point n, min; as s € /1...S] —the total number
of the units of rolling stock of urban passenger
transport going to point n during the period 7under
consideration; T, , —time of boarding/disembarking

for GUPT at point 7; O(t')={a,(")} n € LN —

the vector of presence of passengers to be delivered
to TIH; ¢,(#’) = I, if there are passengers at point
nwho can be delivered to TIH at time # and ¢, (%’) =
0 otherwise; M, —the maximum number of GUPT
vehicles’ (s) journeys from TIH to pointn; P—TIH’s
transit capacity to process GUPT vehicles. Urban
transport vehicles going to point n have different
capacity 4, .

Let’s create a system of constraints that
describes the transport process using Boolean
variables:

1, if at the moment ¢ an urban transport vehicle s during m*, journey

U ov,':l (fis) =\ moves with passengers from TIH to the point n; )

0 otherwise.
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1, if at the moment ¢ an urban transport vehicle s during m*, journey

U (%)

moves without passengers from TIH to the point n;

0 otherwise.

1, if at the moment ¥ an urban transport vehicle s during m‘| journey
U jm"(f ) =\ moves with passengers to TIH from the point n;

0 otherwise.

1, if at the moment ¢ an urban transport vehicle s during m‘| journey

US'"U (f )

moves without passengers to TIH from the point n;

(@)

(€)

Q)

0 otherwise.
Var?) = Ui ) + U

VIS = U () + U (8 -

()

(6)

1, if at the moment t* an urban transport vehicle s after m*, journey

z" (l‘,»s) =\ is under embarkation at the point n;

0 otherwise.

()

. P . . .
1, if at the moment *, an urban transport vehicle s after m*_ journey

Z;m: ") =

is under disembarkation at the point n;

0 otherwise.

®)

. ’ —_ .
1, if at the moment t’_an urban transport vehicle s after m*_ journey

0 otherwise.

(€]

1, if at the moment ¢ an urban transport vehicle s after m*, journey

Za’y =

is under disembarkation at TIH;

Z(imé(t?) —{ is under disembarkation at TIH;

0 otherwise.

Wt =Z" () + Z ()

(11)
(12)

At any moment ¢ during the interval pt$
under consideration, any vehicle s can only be
in one of the following eight states: in motion
from TIH to point n making a journey m* with
or without passengers; in motion from point n to
TIH making a journey m’; with and without
passengers; at TIH after journey m°; under
embarkation and under disembarkation; at point
n after journey m’, under embarkation and under
disembarkation.

For each type of GUPT, at any two consecutive
times £, £ € LT , only one of eight situations

Wom (') = 25" ()) + Z5(x))

occurs when moving along the connected route
at the time:

* £ and £
from TIH.

: a vehicle moves to the point n

Al

ctWweenirall &= NEAaSSenge!

(10)

« " and £
n to TIH.

* #*: a GUPT vehicle moves to the point n
from TIH and at the moment ¢ it is at the
point n.

* #*: a GUPT vehicle moves to TIH from the
point n and at the moment £, it is at TTH.

: a vehicle moves from the point

+1

« t* and #* : a GUPT vehicle is at the
point n.
«# and £ :avehicle is at TIH.

* *: a GUPT vehicle is at the point n and at
the moment #* it moves to TIH.

* . a GUPT vehicle is at TIH and at the
moment £ it moves to the point n.

For a GUPT vehicle s to be in only one of
eight listed situations at every two successive
moments £ and #, the following constraints are
necessary and sufficient:

ZVW ( i ) z Vllv(':(j;k))( r+1) 5

=

(13)



while Vseﬁ, Vnem, Vt‘“’[, MeO T,

where £ is a variable characterising the difference

in the serial number of the point n and all other

points under consideration in the array (k # n;

keE[l-N;N-11;0<n+k<N; k€ Z).
These constraints prohibit the situation in

which a vehicle s moves from TIH to two

different points at two consecutive times.
Constraint

M, s
ZV“ (8)+ XVl (152) <1, (14)
mj =1
prohibits the situation in which a GUPT vehicle
s moves to TIH from two different points at two
consecutive times.
Constraint

M )
S0+ 8 $we ()«

k=N =1
ke

s)

prohibits the situation in which a vehicle s at two
consecutive times is at different points.

Constraints
N N-1 M,
ZZV”"(-‘) > Z%ﬁ"’:(,ﬁ) , (16)
L=l kfl Ny, =L
N M . N M.
SV () Y S W (i) <1, (17)
n=Lmj=1 N mi -1

T
i

prohibit the situation in which a GUPT vehicle
s at the moment #, moves from the point n to
TIH, and at the next moment #*_ is at the point
n+k and when at the moment #*, moves from TIH

to the point n, and at the moment #_ is at the
point n+k.
Constraints

N M, —— My ——

YU )+ >z (1) <1 (18)
n=1m)=1 my=1

N M, M, ——

YU (e )+ >z (1) <1 (19)
n=1m)=1 my=1

prohibit the situation in which a GUPT vehicle

s moves at the moment £, to the point n (to TTH)

with passengers, and at the moment %+ is under

embarkation at the point n (in TIH).
Constraints

[V‘““( )+

S (st

m=

(20)

Z[V“ )+ 2 _y” (2 )1<1, @n

prohibit the situation in which a GUPT vehicle
s at two consecutive moments makes different
journeys from TIH to any of the points.

Constraint

Z[W” R AE

my =1

(22)

prohibits the situation, in which an urban
passenger transport vehicle s at two consecutive
moments is (after different journeys) at any point.

At each moment °,€0,7 the number of

GUPT vehicles, being at TIH, should not exceed
its capacity to process GUPT vehicles:

s M,
LW (1)< P

s=1my=1

(23)

The condition for transporting passengers
prohibits the situation when a GUPT vehicle
leaves the point n with passengers at the moment
£.,,, and at the previous moment at the point n
there were no passengers to be taken to TIH.

This condition is written as:

> 25 (1) ZU”*(M)%

my=1

v Z‘i k] na qn(tis)zo-

(24)

Initial and final conditions are set by fixing
all variables:
Vork (), Var(T), Uy (0),Ug (T);

27 0n

W 0), W, (T), W™ (0), W™ (T).

TIH Operation

Let us introduce the following designations:
Q(t?) — the number of passengers being at TIH
at the moment #; Q_ — the number of passengers
being at TIH by the moment ¢t = 0; g — the
maximum number of passengers who can arrive
with an electric train; /_— the maximum number
of passengers who can be transported by urban
transport s; £~ the maximum number of
passengers who can be simultaneously at TIH.

The following ratios are to be met:

Q1) <Q,,. V 1’ €0, T], (25)
Q1) <Q,, -gV1 e
€ [Plpp[zs---lﬂs“-71"9% ], (26)
o) -0l )| S35 () |-

B (27)

(3587 0ot

n=lm,=1s=1

s

is the factor of occupancy of an urban
vehicle, y € [0; 1]; 4
v! — the factor of occupancy of a suburban

where v

electric train arriving or departing at the moment



£, Yf e[-L 1], if at the moment #, the train does
not depart 7% =0
Thus, the considered problem can be
mathematically formulated as finding the
T

minimum f =Y Q') f— min subject to respect
1=0

of all the above constraints.
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ABSTRACT

The needs for innovative development of the transport system,
which is not only the most important, but also an indispensable
condition for implementation of the Transport Strategy of the
Russian Federation until 2030 with a forecast until 2035, determine
the necessity for a important change in fundamental approaches
to building a system of legal support for organisation of road traffic,
historically based on the postulate of obligation the driver to ensure
constant control over the traffic situation for the entire period of the
vehicle’s movement. In this situation, the problem of legal regulation
of admission to operation and subsequent operation of vehicles
equipped with an automated driving system that does not provide
for participation of the driver in the dynamic control of the car
acquires special theoretical and practical significance.

The objective of the study, some of the results of which are
suggested in the article, was a critical comprehension of the
problems of legislative environment referring to the use of cars with

Russian University of Transport, Moscow, Russia.
04 zemlin.aldr@yandex.ru.

an automated driving system, those problems being associated
with ambiguities and gaps in the legislation in terms of codifying
the basic terms and definitions.

The tools of formal dogmatic analysis were used to investigate
the problematic issues of legalising the concept of «automated
driving system», which is the most important, basic category in the
system of legal regulation of the relations under study.

On this basis, the application of methods of systemic legal
analysis contributed to identification of possible options for
eliminating the identified gaps and contradictions in legislation, to
formulate author’s definitions and to suggest guidelines for building
an ordered system of legal terms to be entrenched in legal acts
regulating the use of highly automated vehicles.

The implementation of the proposals formulated by the author
can contribute to the improvement of the system of legal regulation
of relations related to the use of highly automated vehicles.

Keywords: transport, legal environment, legal regulation, driverless vehicle, highly automated vehicle, automated driving system.
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INTRODUCTION

The wide-spreading adoption of highly
automated vehicles based on the use of an
automated driving system that minimises the
participation of the driver in the dynamic control
of the vehicle, and that, in relation to driverless
vehicles, complete excludes the driver from this
process, which assumes changing his legal status
from the category of the «driver» to the «passengen,
suggests the need to change the paradigm of the
legal regulation of road traffic.

If the current system of legal regulation of
relations related to organisation and provision of
road safety is focused on operation of low-
automated vehicles, which implies the obligation
of the driver to control the traffic situation and drive
the car for the entire period of the vehicle’s
movement, then the use of highly automated
vehicles requires not only cardinal changes in
approaches to defining the system of road users,
clarifying their legal status, but also the development
of'a new categorical series of concepts used for the
purpose of legal regulation of transport relations
involving cars with an automated driving system.

The results of the study have highlighted the
inconsistency with the requirements of formal logic
and legal technique of the definitions and concepts
contained in the current legal acts and draft laws
and used for the legal regulation of transport
relations involving cars with an automated driving
system, that does not allow for solving the problems
of effective legal regulation of the implementation
of innovative technologies in transport system of
Russia.

RESULTS

The Role of Legal Regulation

in Implementation of New Technologies
for Innovative Transport Developments

It is legitimately noted that revolutionary
technological changes inevitably require
legitimisation by bringing the legal framework in
line with the new realities of socio-economic
development. As nowhere else, this dependence is
especially clearly pronounced in the field of
transport [ 1, p. 45; 2].

According to the results of historical and legal
analysis, representatives of the scientific school in
the field of transport law note a pronounced
relationship between the emergence of new modes
of transport (rail, road, air transport, etc.) and the
intensification of rulemaking to legally regulate
relations arising in connection with the introduction
of new technologies [3, p. 405; 4, p. 263; 5, p. 67].

Besides, along with the need to manage new
technological processes regulated by updated or
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specially developed legal norms, there emerges
a need to revise and update the content of legal
disciplines taught to a future transport specialist,
the study of which will help shaping his professional
legal culture that meets the new requirements
[6, pp. 249-250; 7, p. 4963; 8, p. 4075].

International experts actively demonstrate
their interest in scientific development of these
issues, and the understanding that the lack of legal
regulation is a significant deterrent to the
development of innovative transport [9, p. 618]*.

The dynamics of developments within the
system of legal regulation in the field of
introduction of highly automated vehicles is
evidenced by the results of a comparative legal
analysis carried out by representatives of the
scientific school in the field of transport law. If
just two years ago, the legislation of the PRC
basically ruled out any possibility of testing
autonomous vehicles on expressways, then by the
beginning of 2021, 2,000 km of public roads were
opened for testing intelligent connected vehicles,
more than 400 licenses were issued to companies
for self-driving tests. At the same time, the total
mileage of vehicles during road tests exceeded?
million km?.

It is noted that the impetus for accelerating the
formation of a system of legal regulation in the
field of the use of highly automated vehicles was
given by the spread of the COVID-19 coronavirus
infection pandemic, since, as the experience of the
PRC has shown, the use of driverless cars makes
it possible to ensure the delivery of medicines and
other necessary goods to areas with a high risk of
infection, minimising the risk of «cross-
contamination»® [10, pp. 18-19; 11].

The beginning of 2022 witnessed further
intensification of the trend towards acceleration
of law-making to faster move from the stage of
experimental regulation to a fundamentally new
stage of limited introduction of universal regulation
in the field of highly automated vehicles.

So, on March 11, 2022, the US National
Highway Traffic Safety Administration removed

! Siddiqui, F. Waymo to launch fully driverless service to the
public —a first just in time for the pandemic. The Washington
Post, 8 October 2020. [Electronic resource]: https://www.
washingtonpost.com/technology/2020/10/08/ waymo-
driverless-rides/. Last accesed 23.09.2022.

2 China to let self-driving cars be tested on highways.
[Electronic resource]: http://www.chinadaily.com.
¢n/a/202101/12/WS5£fd3657a31024ad0baa209¢.html. Last
accessed 24.09.2022.

8 Zemlin, A. L., Zemlina, O. M., Klyonov, M. V. [et al].
Organisational and legal foundations for functioning of the
transport system in a difficult epidemiological situation:
Textbook. Ed. by A. 1. Zemlin, I. V. Kholikov. Moscow,
Rusayns publ., 2020, 310 p. ISBN 978-5-4365-6523-1.



the main obstacle to introduction of fully
autonomous vehicles by amending the Federal
Motor Vehicle Safety Standards in terms of
eliminating the requirement for the mandatory
presence of a steering wheel in a vehicle design®.

On July 6, 2022, Regulation (EU) of the
European Parliament and of the Council 2019/2144
on vehicle safety requirements® came into force
in the EU, establishing basic safety requirements
for highly automated and fully automated vehicles
(Article 11).

Starting August 1, 2022, the Shenzhen Special
Economic Zone (China) Regulation on Smart and
Connected Vehicles came into force, which
introduces permanent regulation for highly
automated vehicles with a behind-the-wheel
driver, and also allows the use of fully automated
vehicles in specially designated zones®.

The Russian system of legal regulation of
relations involving highly automated vehicles is
currently still at an experimental stage. The
regulatory act governing the testing of highly
automated vehicles is the Decree of the
Government of the Russian Federation of
09.03.2022 No. 309 «On the establishment of an
experimental legal regime in the field of digital
innovations and the approval of the Program for
the experimental legal regime in the field of digital
innovations for the operation of highly automated
vehiclesy.

Further lag in this area may become irreparable,
which requires taking prompt measures to solve
the problem of legal regulation of the use of highly
automated vehicles.

State and Problems of the Process of
Legitimisation of Concepts used to Ensure
Operation of Highly Automated Vehicles

The regulation on conducting an experiment on
trial operation of highly automated vehicles on
public roads defines the territories and terms of the

* The US will finally allow fully autonomous vehicles
that do not require human control. [Electronic resource]:
https://news.myseldon.com/ru/news/index/268434013. Last
accessed 23.09.2022.

® Regulation (EU) 2019/2144 of The European Parliament
and of the Council of 27 November 2019 on type-approval
requirements for motor vehicles and their trailers, and
systems, components and separate technical units intended
for such vehicles, as regards their general safety and the
protection of vehicle occupants and vulnerable road users.
[Electronic resource]: https://eur-lex.europa.eu/legal-content/
EN/TXT/?uri=celex%3A32019R2144. Last accessed
24.09.2022.

© Shenzhen Special Economic Zone Provisions on Smart and
Connected Vehicle Driving (2022). [Electronic resource]:
https://www.globaltimes.cn/page/202207/1269924.shtml.
Last accessed 23.09.2022.

experiment’ (hereinafter for brevity is called
Regulation). The essential feature of this kind of
vehicle is quite logically associated with the
presence of an «automated driving system», which,
in in turn, is defined as «software and hardware that
controls the vehicle without physical impact from
the driver». There is no definition of software and
hardware in the text of the Regulation.

In the process of legislative activities, the
authors of legal initiatives are also making attempts
to identify highly automated vehicles.

Thus, the draft Federal Law «On highly
automated vehicles and on amendments to certain
legislative acts of the Russian Federation»®,
developed in pursuance of paragraph 1 of the Set
of measures for testing and phased commissioning
of highly automated vehicles on public roads
without the presence of a test engineer in the cabin
of the vehicle, providing for their trial commercial
operation in certain constituent entities of the
Russian Federation, dated March 12, 2021,
No. 2189-P50 and aimed at regulating relations
arising in connection with the manufacture and
operation of highly automated vehicles®, offers the
following definition of a highly automated vehicle:
this is «a vehicle equipped with an automated
driving system and allowed to participate in road
traffic on the territory of the Russian Federation».

With the fact that the presence of an automated
driving system is an essential and, in fact, the only
feature of a highly automated vehicle that makes it
possible to distinguish it from other vehicles, in
principle, and with some assumptions, one can
agree with that definition.

However, from the point of view of formal
logic, the definition of an automated driving system
proposed in the bill as a technical tool that provides

" Decree of the Government of the Russian Federation
of November 26, 2018, No. 1415 «On conducting an
experiment on trial operation of highly automated vehicles
on public roads» (as amended and supplemented). [Electronic
resource]: http://publication.pravo.gov.ru/Document/
View/0001201811270008. Last accessed 23.09.2022.

8 Prepared by the Ministry of Transport of Russia on June
10, 2021. Project ID 02/04/06-21/00116763 (not submitted
to State Duma as of 10.06.2021). [Electronic resource]:
https://www.doclist.ru/news/politics/2706967.html. Last
accessed 23.09.2022.

° At the moment when the article was prepared, the draft law
was undergoing a regulatory impact assessment procedure in
accordance with Decree of the Government of the Russian
Federation dated December 17, 2012, No. 1318 «On the
procedure for the federal executive authorities to assess
the regulatory impact of draft regulatory legal acts, draft
amendments to draft federal laws and draft decisions of the
Council of the Eurasian Economic Commission, as well as
on amendments to certain acts of the Government of the
Russian Federation». [Electronic resource]: https://base.
garant.ru/70285758/. Last accessed 23.09.2022.
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dynamic control of a vehicle seems more than
doubtful.

In addition, the stated version contradicts the
definitions legalised both in the legal documents
in force at the time of development and in the
current legal documents.

Let us substantiate this thesis in more detail.

It should be assumed that, according to the
definition contained in GOST 30372-95
«Electromagnetic compatibility of technical
means. Terms and definitions» *°, technical means
is «a product, equipment, apparatus or their
components, the functioning of which is based on
the laws of electrical engineering, radio engineering
and (or) electronics, containing electronic
components and (or) circuits that perform one or
more of the following functions: amplification,
generation, transformation, switching and storage
[recording]».

Further, Interstate standard GOST 34.003-90
«Information technology. Set of standards for
automated systems. Automated Systems» !
(hereinafter referred to as the Interstate Standard),
which was in force at the time of preparation and
submission for consideration of the draft law,
established that an automated system is understood
as a system consisting of personnel and a set of
means for automating its activities, implementing
information technology for performing established
functions. Also, the Interstate Standard establishes
that the automated system is formed by the
following structural elements: the user of the
automated system; operating personnel;
organisational support of the automated system;
methodological support; technical support;
linguistic support; legal support, etc.

It was also established there that the totality
of all technical means used in the operation of an
automated system constitutes technical support.

Thus, a technical tool is only one of the
elements of technical support, which, in turn, is
just one of the types of support for an automated
system.

Accordingly, the content of the concept of
«automated systemy is much broader and includes
technical means as one of the elements.

© GOST [State standard] 30372-95 «Electromagnetic
compatibility of technical means. Terms and
definitions». [Electronic resource]: https://docs.cntd.ru/
document/1200015869. Last accessed 24.09.2022.

1 GOST [State standard] 34.003-90 «Information technology.
Set of standards for automated systems. Automated systems.
Terms and definitions». Approved and put into effect by
the Decree of the USSR State Committee for Product
Quality Management and Standards of December 27,
1990 No. 3399. [Electronic resource]: https://docs.cntd.ru/
document/1200006979. Last accessed 24.09.2022.
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As a result, we can conclude that when
defining an automated driving system, the authors
of the draft did not take into account and include
in the definition such important components of an
automated system as: software, defined as a set of
programs on data carriers and of program
documents, designed for debugging, operating and
system performance checks; information support,
defined in the Interstate Standard as a set of forms
of documents, classifiers, regulatory framework
and implemented decisions on the volume,
placement and forms of existence of information
used in an automated system during its operation;
organisational support of the system, as a set of
documents that establish the organisational
structure, rights and obligations of users and
operating personnel of the automated system
under the conditions of operating, testing and
ensuring the operability of the system.

From January 1, 2022, GOST 34.003-90
«Terms and Definitions» has been replaced by the
National Standard of the Russian Federation,
GOST R 59853-2021 «Information Technologies.
Set of standards for automated systems. Automated
systems. Terms and Definitions»? (hereinafter
referred to as the National Standard), which
applies to automated systems used in various
activities (research, design, management, etc.),
including their combinations.

According to the National Standard, an
automated system is a system consisting of a set
of automation tools that implements information
technology for performing established functions,
and personnel that ensures its operation. At the
same time, depending on the type of activity, along
with others, automated control systems (ACS) are
singled out. The National Standard highlights such
types of automated system support as linguistic;
mathematical; methodical; organisational; legal,
as week as other elements that form the structure
of an automated system.

The legal support of an automated system is
considered according to the National Standard as
«a set of legal norms regulating legal relations
during the operation of an automated system and
the legal status of the results of its operationy.

APPROBATION OF THE RESULTS
The main results of the study described in the
work were presented in the author’s report at the

2 GOSTR [Russian state standard] 59853-2021 «Information
technology. Set of standards for automated systems.
Automated systems. Terms and definitions». Approved and
put into effect by order of the Federal Agency for Technical
Regulation and Metrology dated November 19, 2021,
No. 1520-st. [Electronic resource]: https://docs.cntd.ru/
document/1200181819. Last accessed 24.09.2022.



plenary session of the International Scientific and
Practical Forum «Transport of the Future:
Challenges for Law» (dedicated to the 90™
anniversary of Russian Society of Inventors and
Innovators), held in Ulyanovsk on September 16,
2022. The Forum was held by Ulyanovsk State
University, Institute of State and Law of the
Russian Academy of Sciences, Perm State
National Research University, Yurist Publishing
Group, Russian Society of Inventors and
Innovators, Ulyanovsk Regional Branch of the
Association of Lawyers of Russia, and some other
educational, scientific, and non-governmental
organisations. The forum was moderated by D.Sc.
V. M. Kononov.

CONCLUSIONS

Consideration of the approaches implemented
in the National Standard can contribute in the
course of further work on the draft Federal Law
«On highly automated vehicles and on
amendments to certain legislative acts of the
Russian Federation» to development of a single,
scientifically based approach to the definition of
a highly automated vehicle that has an essential
and meaningful nature.

Amendments and additions to the text of the
draft Federal Law «On highly automated
vehicles and on amendments to certain
legislative acts of the Russian Federation»
should be based on the results of scrupulous
scientific study on legal problems arising in
connection with the introduction of highly
automated vehicles, on the achievements of
transport and legal science.

As stated in the introduction, the article
highlights and partly systematises some of the
problems referring to legal regulation of the
operation of cars with an automated driving
system. Naturally, the conclusions made by the
author, offered to the interested reader, need
further verification, they are not absolute,
complete, and, moreover, final. However, in the
author’s opinion, they can become the basis for
a scientific discussion. More detailed,
scientifically and practically substantiated
conclusions, expressing the position of the author
on the problem raised in this article, could be
presented in subsequent publications, based on
the results of currently ongoing research.
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ABSTRACT

Creation of price in road freight transport in Central Europe
has undergone significant changes in the last 30 years.
Transporters in requlated economy used mandatory tariffs, after
the liberalisation of the market they were subsequently not
prepared for their own price creation. Price calculation has gone
through several stages of development. At present, there are
existing cost calculations that are based on the division of costs
into variable and fixed ones. After the accession of Central
European countries to the European Union, competition in this
sector has increased significantly. When calculating the price for
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transport, transporters use a coefficient of exploitation of journeys,
which adjust the costs associated with the transport so that the
costs also take into account the journey with the vehicle, which
the transporter must carry out without the shipment.

The aim of this paper is to prove that from the point of view
of the competitiveness of price creation it is not economically
correct to use the coefficient of exploitation of journeys as
a constant coefficient. The authors prove in the article that the
value of the coefficient depends not only on the route of
consignment transport but also on the time of transport realisation.
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INTRODUCTION

Road transport has recently become a very
actual topic in society, because all groups of the
population depend on transport, whether they are
natural or legal persons. The development of the
economy is particularly influenced by road
freight transport, which is specifically addressed
in [1].

For road freight transport to work effectively
in the common market of the European Union,
in which the conditions for an access of
transporters have been progressively harmonised
[2], the same conditions for operating in the
market must also be applied. However, in the
field of transport, there are currently several
problems with the functioning of transporters in
the European Union’s transport market. The
author of the paper [3] has addressed the
reduction of subcontracting in the common
market. It should be noted that market restriction
in road freight transport also works in the form
of mailbox companies. This is an abuse of
different wage, social and tax rules in different
EU countries, which is addressed, in particular,
by the authors of the paper [4]. Market operations
are also influenced by specific price creating
conditions. In the long run, the price of road
freight transport in the European Union is
growing significantly slowly comparing to
growth of costs. Due to maintenance, transporters
perform on the market even without profit,
respectively, below the level of total costs. Such
transports are redounded mainly by return
transports, which are often performed by
transporters at a price below the average level
with an aim to avoid the risk of vehicle downtime.
The distortion of the market and the competitive
environment also occurs due to the fact that,
according to the authors’ knowledge, there is no
methodology for applying changes in supply and
demand in individual regions of the European
Union to pricing and thus the transporter’s
competitiveness.

The aim of this paper is to identify the factors
of pricing in road transport that affect the
competitiveness of the transporter and to propose
a methodology for incorporating the identified
factors into price creation.

LITERATURE REVIEW

When doing business in road transport with
economically correct calculations, it is necessary
to take a special approach to fixed and variable
costs [5]. Despite the fact that such an approach

to pricing is necessary, what the authors [6—8]
state in their works, it is not quite commonly used
in road freight transport pricing in Central Europe
[9]. This is related to the fact that after the price
liberalisation in the early 1990s, which allowed
free price creation in road freight transport,
transporters were not prepared to calculate costs
and continued using the pre-liberalisation tariffs
[10]. An increase in the price of inputs (e.g., the
price of diesel) caused tariffs to stop covering
costs [11]. Furthermore, price formation was
influenced by corporate taxation, which is
discussed in detail in [4; 12; 13]. With the right
approach of the transporter to the price creation,
it is necessary that he monitors his own
performance costs and that it is able to calculate
the price correctly through these costs. The
author of paper [14] defines the own costs in
transport «as the consumption of materialised
and live work and financial resources for
produced transport and other services for
a certain period of time under typical conditions
of the reproduction process in individual
transport branches, respectively, transport
companies. The authors of the work [15]
emphasise that own costs are purposefully tied
to a given performance, activity or company
department.

There are a number of general methods and
techniques that create a price, but not all of them
are suitable for calculating your own costs in road
transport. The determination of suitable
calculations in road transport is dealt with by the
authors of [16; 17]. According to the authors of
the studies [16] or [18], in the 1990s methods
based on direct and indirect costs were mainly
used for pricing in road transport. Pic. 1 shows
a tool commonly used in the 1990s to calculate
the price of road transport.

However, methods with the division of costs
into direct and indirect ones were used mainly
by larger companies. Transporters, which were
created in the frame of the privatisation of state-
owned enterprises and operated less than 5
vehicles, did not calculate the price but used the
price of competition [16]. In some companies,
especially small ones, which calculate the price
for transport, this method is still used today.

After the year 2000, several authors preferred
calculations for the area of transport services
based on the division of costs into variable and
fixed ones. These are calculations that take into
account the performed output [16]. There are
several procedures for calculating of the price
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1. Fuels.
2. Direct material.
2.1. Tires.
2.2. Other direct material.
. Direct wages.
. Depreciation of vehicles.
. Repair and maintenance of vehicles.
. Other direct costs.
6.1. Travel expenses.

AN U AW

6.3. Another direct costs.

6.2. Contributions to the social and health insurance company.

Sum of 1 to 6.3 represents «Direct costs».

7. Operating overhead.

8. Administrative overhead.

Sum of 7 and 8 represents «Indirect costsy.

9. Profit.

Sum of 1 and 9 represents «Price».

Pic. 1. The structure of calculations with the division of costs into direct and indirect [developed by the authors].

for transport using fixed and variable costs,
discussed, e.g., in [19-21]. The principle of
calculation is that variable costs depend on
performance (most often the distance travelled
during transport) and fixed costs depend on the
duration of transport (most often on the number
of days of transport). Transport is specific in that
because it also realises performance that is not
directly calculated through the price. The
problem is that the vehicle not only performs the
performance with the load but also performs the
transfer from the place of consignment’s
unloading to the place of loading the consignment
ofthe next transport. Such a journey incurs costs
for the transporter, but this journey is not directly
paid by the customer. For the transport to be
efficient for the transporter, it is also necessary
to include these costs in the price for customers
for the realised transport of consignments.
According to the calculation methods described
by [20; 21] the variable costs for a specific
transport are adjusted by a constant as follows:
S (nvy3d,)

x>

where VN, are variable costs related to transport,
which are a function of unit variable costs per
travelled kilometre (nv,) and distance travelled
during transport (d,) and adjusted by the coefficient
of use of journeys (K), which expresses what share
the transporter will use for transport. The authors
of [16; 18] state that the value of the coefficient is
in the range of 0,8 to 0,9 depending on the

VN, =

conditions of the transporter. They recommend
using a constant value of the coefficient when
calculating. We will take a closer look at the
dependence of the coefficient of use of rides
utilisation in the next part of this paper. The
coefficient does not adjust fixed transport costs
(NF,), which depend on the relationship:

FN, = f(nfy:d)

where (nf)) are the fixed costs per day of
operation of the vehicle and (d) is the number of
days of shipment duration. As the vehicle is not
in service every day of the year, it can be claimed
that the fixed costs per day of operation (nf,) are
function of the fixed cost per year per vehicle
(NF,) and the number of days of operation per
year (P)). This means that the fixed costs per
transport depend on the currently used calculation
methods as follows:

FN, = f(nf,:d) .

The author of the paper [22] notes that most
transport companies only record their internal
costs incurred in doing business, but do not take
into account external costs that they cannot
quantify from accounting. These costs arise due
to the operation of transport, e.g., costs of
infrastructure, environmental protection, etc.,
and are in most cases covered by the state [23].
However, we will not deal with these costs
further in this article, because these costs without
their internalisation do not affect the costs of the
transporter in a particular transport.



According to the authors of [24], the price is
influenced on the one hand by the costs incurred
to the transporter in transporting the goods, but
on the other hand also by the value arising from
the transport of the consignment on the
transporter’s side. Two basic principles are used
in price creation namely utility and cost. The cost
principle is based on the transport price paying
the transporter the costs incurred and a reasonable
profit. Therefore, if the transporter does not
perform any transport performance, the
transporter is burdened with fixed costs, and thus
it is necessary to know the amount of its fixed
and variable costs, which can be determined by
a suitable way of cost calculation. The cost
principle is also defined by [16] which adds to
the fact that it is important for the transporter to
realise that the business result for a certain period
plays an important role and is not just the
question of profitability of each transport
performed. The utility principle, which is also
called the value principle, expresses the effect of
demand on the price. This is the value that arises
for the transporter from the implementation or
non-implementation of discussed shipment.
However, the mentioned value is not an
unambiguously determined quantity, but it is
often the result of the opposite effect of various
influences. These effects can be determined by
the difference between the price of a tangible
product at the place of production and at the place
of consumption, where the difference defines the
price limits for transport, as well as the price of
transported goods. Another influence that affects
value is competition, and thus as the competition
is stronger, the lower is the value of the transport
service and the price for transport [25]. The work
[16] also defines the utility principle, noting that
a quality product also requires quality transport,
and that these quality requirements will continue
to increase on the part of transporters, and
transporters must respond flexibly to these
requirements in order to be able to find a job in
the future in conditions of ever-increasing and
numerous competitions. From the above
principles, we can also determine the price limits,
namely the minimum and maximum. The
minimum price is determined by the border,
respectively, marginal costs of the transporter
related to the realisation of the transport. The
maximum price is determined by the difference
between the price of the tangible product at the
place of production and at the place of
consumption, respectively, sales. If the price for

transport were higher than this difference, the
marketability of the product would decrease [26].

The transport company should monitor and
manage its costs and compare these monitored
costs with the competition. In Western Europe,
reference tariffs or cost indices are used for this
purpose.

It should be noted that the demand for
transport can be defined like secondary, as it
arises from customer demand for goods and
services [26]. Demand for transport is influenced
by factors that affect it and change customer
preferences. The most important factors are the
price for transport, the prices of competition,
which are discussed more in [27], the value of
goods, physical characteristics of goods, the
income of the population, seasonality, and,
especially, the quality of transport services. The
quality of transport services is dealt with in detail,
e.g., in [28; 29]. This quality factor consists of
a set of quality features, which are speed of
transport, reliability, technical and technological
equipment, staffing and safety [29].

It is clear from the findings of [27] that within
the European Union there are routes with higher
transport demand and routes with lower transport
demand. In case of lower demand for transport
on a given route, there is a higher risk of non-
return transport or a higher risk of driving
a vehicle without a consignment. That is, the
transporter should also incorporate into the price
created by the above calculations the influence
of the direction of the transport, because this
influence creates the risk of impossibility of
recovering the return transport, resulting in costs
that the efficient transporter includes into the
transport price [30]. This issue is being addressed
in Central European conditions in [31], where
the authors claim that it is economically incorrect
to use a single unit price for all transfers
performed by a transporter. No available costs
calculation method takes into account the level
of demand for return transport at the place of
unloading of the first transport. For this reason,
in this paper we deal with the identification of
the factor of the influence of the place of
unloading on the price for transport.

IDENTIFICATION OF TRANSPORT
UTILISATION COEFFICIENT

The authors of [16; 18] recommend the use
of the transport utilisation coefficient in the road
transport cost calculations as a constant, which
is calculated as the ratio of the distance travelled
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per year with the vehicle loaded to the total
distance travelled per year. In the case of a year-
round application, mathematically this is the right
approach, provided that in each direction of the
transport route there is an equal probability of
obtaining carriage for the return journey. Based
on the results of the studies [32; 33], there are
significantly stronger traffic flows in direction of
east-west in Europe comparing to north-south
traffic routes. This means that if a shipment
realised from Central Europe is finished in
Southern Europe (e.g., in Serbia), the transporter
would be less likely to recover the shipment
comparing to shipments made in Western Europe
(e.g., in Germany). From the above assumption,
it is possible to assume that the utilisation
coefficient of routes in the calculations should
not be represented by a constant, but by a variable
index, depending on the place of termination of
transport. In the next part of this paper, the aim
is to prove that the utilisation coefficient of routes
varies depending on the direction of transport.

Given that the demand for transport is
a secondary demand, which is deduced from the
primary demand for other products, it can be
stated that the demand for transport is also
characterized by its intervals of maximum and
minimum demand over time. In case of transport
demand change, the coefficient of utilisation of
routes, which influences the price for transport,
should also react to this fact in the calculations.
The aim of the next part of the paper is also to
identify how the utilisation coefficient of routes
changes over time (during the year or a shorter
period).

If we will be successful in identification of
the dependence of the utilisation coefficient of
routes on the direction of transport or on time,
the constant (K) should be replaced by a variable
index in determining of the total transport costs
and thus in determining the price in economically
correct calculation.

RESULTS AND DISCUSSION

To be able to identify a change in demand
across entire Europe and to avoid, as far as
possible, the specific influence of transporters,
we did not use a method of questionnaire to
identify a change in demand. Due to the fact that
transporters in most cases use transport databases
to search for return transports, we used data
published by transport databases for research.
The transport database is a platform where the
demand and supply of transport in road transport

meet, i.e., it is a database of transport demand
for unoccupied consignments for transport and
offers of free vehicles to which transport is not
assigned. We used a transport database for
research, in which 43,000 companies from
Europe are registered and the database processes
an average of 750,000 shipments per day across
Europe. Every day from 1* September 2018 to
31 August 2019, we identified the share of
offered free transports and the share of offered
free vehicles for transport with a focus on 19
countries: Belgium, Bulgaria, Czech Republic,
France, the Netherlands, Luxembourg, Hungary,
Germany, Poland, Austria, Romania, Slovakia,
Slovenia, Serbia, Spain, Switzerland, Italy,
Turkey, United Kingdom. To verify our
assumption, we identified return transfers only
to the territory of Slovakia. Every day from each
country, we identified the share of transport offers
offered from the total number of entries in the
transport database, which are listed in Table 1.
We divided the observed period into four periods
marked as winter (months December, January,
February), spring (months March, April, May),
summer (June, July, August) and autumn
(September, October, November). The value of
11,75 % in the first line means that in the
transport databank, 11,75 % of the total entries
from Belgium to Slovakia were offered for
transport and on average 88,25 % were offered
on one day on the observed period. This means
that only part of the vehicles could transport the
consignment back to Slovakia. Other vehicles
had to transport to another state, respectively to
realise a transfer without a consignment to a state
where a greater offer of consignments for
transport than available vehicles is, e.g., for
Poland, 59 % of entries related to the offer of
transporting a consignment to Slovakia are in
transport databases, which corresponds to 41 %
of entries of available vehicles. Some
consignments have to wait a longer time for
transport on this transport route, or the transport
is carried out by vehicles that have to be moved
empty from a state where is not a sufficient
transport offer.

When analysing the outputs for the year, it
can be stated that there are significant differences
between countries. The highest share of
registrations of offered transports to registrations
of free vehicles is between the Czech Republic
and Slovakia. As much as 73,84 % of
registrations are related to the offered transports,
only 26,16 % are related to the offer of transport



Table 1

Share of return routes offered from individual countries to Slovakia
in (%) [developed by the authors]

State Winter Spring Summer Autumn Whole year
Belgium 9,45 12,00 9,33 16,20 11,75
Bulgaria 11,80 7,80 8,20 14,30 10,53
Czech Republic | 72,41 78,70 71,71 72,54 73,84
France 8,87 11,00 6,40 9,70 8,99
Netherland 12,89 21,00 14,17 15,30 15,84
Luxemburg 4,68 8,80 6,57 5,83 6,47
Hungary 25,49 26,30 34,00 37,70 30,87
Germany 17,51 19,30 11,50 21,11 17,36
Poland 51,28 50,30 70,20 64,20 59,00
Austria 26,70 45,00 28,00 35,75 33,86
Romania 8,92 4,80 7,60 9,45 7,69
Slovenia 33,78 49,00 41,00 40,56 41,09
Serbia 11,10 2,30 17,80 11,00 10,55
Spain 14,10 9,00 4,17 11,45 9,68
Switzerland 2,17 3,00 4,20 4,89 3,57
Italy 18,78 37,30 21,20 23,47 25,19
Turkey 12,33 6,70 25,83 40,60 21,37
Great Britain 16,30 17,00 7,83 18,42 14,89

capacity of free vehicles. It is significantly more
problematic for the transporter to obtain
transport to Slovakia from Switzerland (3,57 %),
Luxembourg (6,47 %) or Romania (7,69 %).
Based on the above analysis, it can be stated
that the transporter does not proceed correctly
when calculating the price for transport if it uses
the same constant utilisation coefficient of
routes for all its transports. Based on
a calculation published by [5] and considering
a variable cost of €0,7 per km of driving,
adjusted by a constant utilisation coefficient of
routes 0,85, the adjusted variable cost will be
€ 0,824 per kilometre. If we consider a daily
fixed cost of € 160 [5], then the total cost of
transporting for transport distance of 1000 km,
which would last two days, would be € 1,144
per transport. According to the original
calculation procedures, the costs would depend
only on the costs on the individual routes
(different costs are, for example, for tolls). If
we process from the simplification that the level
of costs is the same for all transport routes, the
value of the total costs to each state of transport
with a transport distance of 1000 km will be
€ 1,144. Such a process is not correct. E.g., in
transport to the Czech Republic, the transporter
will most likely be able to find a return transport
to Slovakia, so the utilisation coefficient will
only take into account the transfer of the vehicle
from the place of unloading to the place of

loading. This means that the utilisation factor
will be close to 1. If the transport is realised in
Switzerland, the transporter will most likely not
be able to get the return transport back to
Slovakia, it will have to make a larger journey
with a vehicle without a loaded vehicle. It can
be assumed that the transporter will be forced
to leave Switzerland with an empty vehicle.
However, such a situation must be taken into
account in calculation of the price for transport
from Slovakia to Switzerland in the form of an
adjustment of the utilisation coefficient of route.
In this case, the value of the coefficient can be
close to 0,5, because a value of 0,5 means that
the vehicle will return empty.

Used calculation methods are based on
a constant value of the utilisation coefficient of
routes, which is based on the year-round
performance of the transporter, i.e., it does not
change throughout the year. However, in the
research we focused on the change in the shares
of registrations in individual seasons (Table 1).

Based on the research, it can be stated that the
shares of the number of registrations of free
transport during the year are not constant in any
of the analysed countries. In this case, however,
itis not possible to determine that the largest share
of free transport is the highest for all countries in
a given period. Table 2 divides the countries
according to the period in which it is easiest for
the transporter to obtain transport from that
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Table 2

Distribution of states according to the period of the greatest share
of free transport registrations [developed by the authors]

Winter Spring Summer Autumn
Spain Czech Republic Poland Belgium
France Serbia Bulgaria
Netherland Hungary
Luxembourg Germany
Austria Romania
Slovenia Switzerland
Italy Turkey
Great Britain
country. However, it is possible to see that most ~ x _ £(85T)
)

shipments are transported in the spring from the
countries of Western Europe and the Czech
Republic. The exceptions from the countries of
the European Union are Belgium and Germany,
where the highest value is in the autumn. However,
it should be noted that goods transported from
Asia are transported to Slovakia mainly through
ports in Belgium and Germany [34], which may
affect the supply of transport from these countries.
In the north-south direction, the states achieve the
highest offer of free transport in the summer and
autumn. We were also interested in whether there
is a change in the share of free transport
registrations in transport databases even in shorter
periods of time. Therefore, we monitored how the
registrations developed over the course of one
week. Table 3 contains an analysis of the
development of the number of entries of the offer
of shipments from the given state to Slovakia for
the monitored period of one year.

In all cases, the level of the share of
consignments offered for transport during the
week changes. The share increases in the second
half of the working week with a subsequent
decline during Saturday and Sunday. The average
development for all monitored countries together
is shown in Pic. 2. In the overall monitoring of
the development of the share of free consignments
for transport, the highest share is reached on
Friday, with a subsequent decrease during
Saturday and Sunday. The decrease during the
weekend can be expected, because not all
consignors work continuously during the
weekend.

Based on this research, it can be stated that
the utilisation coefficient of routes is not constant
neither in terms of transport direction nor in terms
of transport time. The level of the utilisation
coefficient of routes changes both during the year
but also during a specific week. We can state that
the coefficient of utilisation of routes depends as
follows:

where SP is transport direction and 7P is time of
beginning of transport realisation.

The total costs of the transporter for the
realised transport also correspond to this
development. If the transporter has to make
a larger transfer of the vehicle without loading,
he has to consider higher costs during transport.
To correct the costs related to transport, the
utilisation coefficient of routes is used, which is
not constant but depends on the relation above.
The relation between the total transport costs can
then be adjusted as follows:

S (nvyd,)

K

CN, =VN, +FN, = +f (nfpid) ;

_S(nv,3d,) .
= f(S,,;Tp) +f(nfp3d).

Based on the research, we were able to
identify the share of registrations of free
shipments for transport and the share of free
vehicles, which, however, does not represent the
utilisation coefficient of routes. From the data
available in the transport databases, it is possible
to identify the share of free consignment entries
for transport from each state to each other state
on a specific day out of the total number of entries
containing free consignments and free vehicles.
Entries can be converted to a utilisation coefficient
of routes according to the following proposed
methodology:

* Transport from the place of loading of the
first consignment to the place of unloading of the
first consignment is always occupied, because it
is carried out on the basis of the customer’s order.
The transporter is only exposed to the risk in
return transport. This means that during the first
transport, the transporter can consider making
full utilisation of the route. If we express the
value of the utilisation coefficient of the routes
cumulatively for the whole transport there and
back, the coefficient reaches the value of 0,5, to

CN,



Table 3

Share of return transports offered from individual countries to Slovakia during
the week in (%) [developed by the authors]

State Monday Tuesday Wednesday | Thursday Friday Saturday Sunday
Belgium 11,18 11,04 11,36 12,89 14,59 9,19 8,70
Bulgaria 9,37 10,78 12,05 11,64 11,40 9,81 8,24
Czech Republic 73,91 73,84 76,11 75,74 75,51 69,78 69,10
France 8,49 8,25 8,88 10,62 11,93 8,91 8,11
Netherland 15,68 15,26 15,64 17,63 19,61 15,50 14,41
Luxemburg 6,91 6,71 8,18 7,02 7,53 5,03 5,01
Hungary 30,36 30,35 31,98 34,44 32,72 30,28 29,05
Germany 17,13 16,55 15,56 16,99 18,56 16,15 15,38
Poland 57,94 57,93 59,87 60,65 60,49 57,03 55,68
Austria 32,91 35,77 33,06 33,38 35,15 30,07 30,81
Romania 7,35 6,89 9,24 9,90 10,08 7,50 7,12
Slovenia 39,35 39,22 42,55 43,36 4436 39,84 38,60
Serbia 10,51 13,29 12,39 9,89 10,00 10,48 10,89
Spain 8,89 9,06 10,43 10,59 11,90 9,38 8,51
Switzerland 2,88 3,45 4,06 3,93 5,15 3,80 3,21
Italy 24,01 23,27 24,28 26,29 28,66 24,29 24,11
Turkey 20,48 21,89 23,07 23,82 21,08 16,53 18,27
Great Britain 13,72 14,44 14,74 15,62 17,15 13,69 12,65

which the value related to the return journey of
the vehicle is added. If the vehicle returns empty,
no utilisation will be added to the value of the
coefficient and the level of the coefficient would
remain 0,5.

* If the vehicle will also carry out a return
transport, it is necessary to consider transfer of
the vehicle. The transfer of a vehicle represents
approximately 5 % even if there is a sufficient
number of free transports offered.

» [fthe share of offered services in the country
of unloading of the first consignment is more
than 50 %, which means that there are more free
consignments on the return journey than the
vehicles offered for transport, the transporter is
likely to find a suitable transport. It is also
necessary to consider a vehicle transfer, which
represents approximately 5 %, i.e., the value of
the utilisation coefficient of routes will increase
cumulatively by 45 %. The resulting value of the
utilisation coefficient of routes is 0,95 %.

* If the share of transports offered in the
country of unloading of the first consignment is
less than 50 %, which means that there are fewer
free consignments on the return route than the
transport vehicles offered, the transporter must
travel longer with the vehicle to obtain a suitable
consignment. If the identified share of free
transports from state «i» and to state «j» for
transport «P» is also marked as «dpy.», then the
value of the coefficient can be determined as:

K =50+(d,,~5) (%).
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It is necessary for the transporter to know
whether the transport he carries out will be
performed with profit or loss. This methodology
creates a tool for the transporter, which can gain
a competitive advantage in identifying more
accurate costs arising from transport to individual
countries and in individual periods of the year,
respectively day of the week.

CONCLUSION

Transporters of international road freight
transport currently operate in the common market
of the European Union, where they can operate
in international transport under the same
conditions. On the one hand, the entire EU
market was opened up for transporters from
Central Europe, but competition has also
increased significantly. A higher competitive
environment also calls for more accurate cost
calculations. Transporters, as they carry out part
of the performance without loading, mainly
during transfer of the vehicle from the place of
unloading to the place of next unloading,
recalculate the costs with the utilisation coefficient
of routes. In common practice, a coefficient based
on the annual performance of vehicles is used
and is further used as a constant in recalculating
costs. Based on the research, we have identified
that the value of the utilisation coefficient of the
routes 1s not constant, but variable value
depending on the direction of transport. There
are countries in which the transporter is able to
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Pic. 2. Development of records of the offer of shipments during the week in the analysed countries
together in percentages [developed by the authors].

ensure the transport of a consignment without
any problems during a return transport of the
vehicle, and there are countries where the return
utilisation of the vehicle is problematic. We have
also identified that the value of the coefficient
also depends on the loading time of the
consignment for transport. The coefficient
changes not only during the seasons, but also
during one and the same week. In the paper, the
authors have proposed a methodology by which
it is possible to change the constant value of the
utilisation coefficient of use of routes to a variable
value depending on the direction of transport and
on the time of transport.

The authors are aware that there are special
transports for which the application of the
utilisation coefficient is problematic because it
is not possible to carry out return transport in
such vehicles. These are, in particular, tank
vehicles intended for the transport of dangerous
goods or foodstuffs.
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INTRODUCTION
Rail transport is among core elements of the
transport system due to the significance of
transportation services, processing of necessary
traffic volumes, safety of goods and reliability of
their delivery time, development of new industrial
regions, international transport integration. The
transport industry faces not prime tasks aimed at
both strengthening the capacity of existing lines
and developing new high-speed transport routes.
Despite the growth of main railway activity
indicators in 2020-2021 (Table 1), the lack of
reserves of transit and processing capacities of
individual railway lines complicate movement
of'trains along the sections and lead to emergence
of «abandoned trains» at the approaches to
seaports and transshipment points. In connection
with the foregoing, the railways are constantly
working to increase the capacity on the main
railway lines. The main activities traditionally
include reconstructive, organisational and
technical (technological) solutions, while the
latter, taking into account insignificant
investments, are preferable for the short term.
Also, JSC Russian Railways is carrying out
systematic work, which consists not only in
development of new regulatory documents, but
also in the adoption of modern innovative long
term solutions intended to enhance capacity of
the now limited capacity sections. Such
innovations include introduction of automatic
locomotive signalling systems (ALSO) with
changeable block sections, development of new
systems for interval control of train traffic and
virtual coupler technology (VCS) [1-4].
According to the results of a study conducted
by the authors of [5], it was found that single
organisational measures to ensure the required
capacity of traffic-intense sections are not enough
and sometimes a set of provisions is required [6].
In this regard, the authors analysed various
measures to increase capacity involving the use of
various train traffic systems [7; 8], an increase in
the share of long and heavy trains [9; 10], changes
in infrastructure parameters [11-14], choice of the

type of scheduling and methods of managing the
trains traffic according to the schedule [15],
optimisation models, and other tools for schedule
development [16-20].

So, for example, advanced technologies of
virtual couplings have shown their effectiveness
at the Eastern region of the Russian Railways
network. The meeting of the Scientific and
Technical Council of JSC Russian Railways on
May 13, 2021 adopted the implementation at the
Eastern region of the interval control technologies
developed and tested at JSC Russian Railways,
comprising changeable block sections, virtual
coupling, as well as technical equipment and
devices, providing interval regulation of train
traffic, to increase capacity considering the
feasibility study regarding specific sections.

RESEARCH METHODS

The Eastern region was chosen as the object
of study, since it is in this direction that a significant
increase in railway traffic is observed. Prior to the
outbreak of the COVID-19 pandemic,
a comparatively insignificant flow of container
cargo along the Trans-Siberian Railway went
mainly from Japan and South Korea to Europe
and comprised transportation by sea to the ports
of the Russian Federation, then by rail along the
Trans-Siberian Railway, and then by sea from the
ports of the Russian Federation and the Baltic
states because of different railway gauges and
insufficient development of capacity of
transshipment terminals. At the moment, due to
logistics problems in the Suez Canal and the
increased transport demand, China is redirecting
its exports to Europe through Russian railways.
The necessary conditions have been gradually
created: transshipment container terminals have
been built on the railway connections with China,
powerful logistics centres have been constructed
on the western borders of Russia and Belarus, so
containers are now delivered by rail. Simplification
of customs and related control procedures, the
presence of a «green» corridor for transit cargo
has reduced the delivery time from 30 to 14 days.

Table 1

Quantitative indicators of the activity of Russian Railways Holding Company
[Reference paper «Main indicators of transportation activity of the transport sector»:
https://rosstat.gov.ru/storage/mediabank/Perevozka2022.xls]

Indicators of cargo transportation 2020 2021 Dynamics
Loading (mln t) 1243,5 1282,8 A32%
Tariff cargo turnover (bln tariff tekm) 25444 2637,7 A3 %
Cargo turnover considering the empty cars run (bln tariff | 3220,6 3319,6 A3 1%
tekm)
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But the question remains whether the
infrastructure of the Eastern region is ready to
continue to meet the growing demand in export
markets and expand the capacity to process cargo
originating in the region itself. These trends
require a detailed study and forecasting,
development of various logistics schemes for
delivery of goods, conducting comprehensive
studies aimed at optimising transportation
processes with the interaction of various modes
of transport, assessing the capacity of the most
important directions of cargo flows [3].

The length of the «bottlenecks» within the
Eastern railway region in 2020 amounted to more
than 8,000 km. In this regard, there is an active
search for various measures to reduce the number
of limiting points. Under this aspect, it is
important to analyse the proposed modern
innovative solutions and evaluate their
effectiveness.

The tasks of the study were to evaluate the
effectiveness of the application of the virtual
coupling technology at the Eastern railway
region, as well as to estimate a possibility of
using this technology at other railway regions to
increase the infrastructure and freight-hauling
capacity of the most traffic-intensive sections.

RESULTS
Features of Implementation of the Virtual
Coupling Technology for Train Traffic

According to the concept of implementing the
integrated technology of interval control of train
traffic on the railway network, approved by the
order of JSC Russian Railways dated September
28,2020, No. 2123, the virtual coupling technology
of interval control of train traffic is one of the tools
to increase capacity of railway sections with a high
intensity of train traffic, as well as when the traffic
on one of the main tracks is interrupted to conduct
scheduled maintenance and repair works.

Let’s consider the technology of virtual
coupling in more detail. Prerequisites for using the
virtual coupling technology comprise:

* Availability of a single system of automated
train driving (USAVP), intelligent system of
automated train driving of coupled trains with the
help of the traction distributed along the length
(ISAVP-RT-M) devices onboard of locomotives
(both ahead and following ones).

* Availability of a registered order of the train
dispatcher for formation and departure from the
initial station (indicating the route section) of cargo
trains in the virtual coupling mode.

* The minimum interval between cargo trains
moving in the virtual coupling mode, supposedly
being no more than eight minutes.

It is proposed to consider the virtually coupled
unit consisting of two or more trains as the
monitored unit of the movement of cargo trains
using the virtual coupling technology along the
sections served by locomotive crews, while it is
deemed inappropriate to consider the virtually
coupled train set in the same manner as by analogy
with trains coupled via a «rigid» coupling. It is
proposed to consider the moment of departure from
the initial station of the leading (head) train in the
virtual coupling mode as the beginning of the virtual
coupling accounting. The end of accounting for the
virtual coupling is the moment of arrival at the end
station of the service section of locomotive crews
(the station for changing locomotives or locomotive
crews) of the following (second) train in the virtual
coupling mode within an interval of no more than
eight minutes.

In case of temporary disconnection of
communication between USAVP, ISAVP-RT-M
devices along the route of the virtual coupled train
set and its arrival at the final service station of
locomotive crews (the station for changing
locomotives or locomotive crews) within an interval
of up to eight minutes from the leading train, such
virtual coupling is proposed to be taken into
account, while in case of arrival with a longer
interval it will not to be accepted.

Evaluation of Effectiveness of Application of
the Virtual Coupling Technology

The relevance of this topic was also confirmed
by the Scientific and Technical Council of JSC
Russian Railways on May 13, 2021, held on the
topic «On development and implementation of
technologies for interval regulation of train traffic
to increase capacity of the Eastern railway region».
At the meeting, the main guidelines and decisions
announced were aimed at further development of
technology. They concerned: the permanent use of
virtual coupling technology for organising train
traffic on Karymskaya—Khabarovsk—Smolyaninovo
section of Zabaikalskaya and Far Eastern railways;
expansion of the area for introduction of the virtual
coupling technology, taking into account availability
of the necessary locomotive fleet, locomotive crews
and dispatchers on duty in Karymskaya—Taishet
section, as well as the adoption of the technology
in areas of predominantly passenger traffic in the
direction of the Black Sea coast; refinement of the
algorithms for operation of ISAVP-RT-M in the



virtual coupling mode; preparing proposals for
organising the accounting of indicators of statistical
reporting and motivation of personnel regarding
train traffic using the virtual coupling technology,
and others.

Operational tests are being carried out on
driving trains in the virtual coupling mode, the
commissioning of KLUB-U on-board safety
equipment with modified software, digital radio
modems and the ISAVP-RT-M system that supports
this technology on locomotives of the 3ES5K series
is being accomplished at Karymskaya—
Khabarovsk I[I-Smolyaninovo section.

To assess the effectiveness of implementation
of'the technology of interval control, it is proposed
to take into account cargo trains following in
avirtual coupling mode according to the following
parameters:

* Number of virtually coupled train sets
travelled during the reporting period.

* Gross (net) ton-kilometres transported in
virtual coupling mode.

* Car-kilometres travelled in virtual coupling
mode.

» Average sectional speed of movement of
each cargo train in virtual coupling mode.

» Consumption of fuel and energy resources
for train traction for each cargo train in virtual
coupling mode.

* Average traffic interval between cargo trains
in virtual coupling mode.

» The percentage of trains running in the
virtual coupling mode, taking into account the
duration of the temporary disconnection between
the USAVP, ISAVP-RT-M devices of the leading
and following locomotives.

To date, there are several difficulties in
analysing the application of this technology, that
will be further considered. First, there is the need
for automated traffic control of trains in the virtual
coupling mode followed by an analysis of the
performance of the technology. Currently, these
trains are monitored in the «manual» mode. This
approach does not allow obtaining complete
information about the results of journeys, identifying
deviations from the traffic schedule, assessing the
state and readiness of traction resources.

To generate factual data and analyse the
effectiveness of application of this technology, the
departments and branches involved have developed
alist of the indicators to be included in the statistical
reporting forms (Table 2).

To implement the task, it is necessary to develop
a few regulatory documents and organise automatic

generation of reference and analytical forms by the
Central Directorate of Traffic Control. For this
purpose, an order was prepared, based on which it
is planned to approve and put into effect from
June 1, 2024, the form of internal statistical reporting
called DO-44 VCS «Report on cargo trains running
along the infrastructure of JSC Russian Railways
using the virtual coupling technology».

The main blocks of data for evaluating the
effectiveness of application of the virtual coupling»
technology are presented in Pic. 1.

After the necessary documents have been
developed in accordance with the established
procedure, these proposals will be implemented in
automated systems ASOUP (Automated system for
operational management of transportation), GID
«Ural-VNIIZhT» (Automated system for maintaining
and analysing the schedule of completed traffic),
AWP OND (Automated workplace «Reporting and
number datay) as part of the program of digitalisation
ofthe transport industry. This will ensure development
of a single database of locomotives equipped to work
using the virtual coupling technology; automated
generation of data on trains running in VC mode; the
use of data for an objective assessment of the work
of employees and their motivation. The second stage
will be automation of the generation of information
necessary to assess the effectiveness of the technology
application.

Proposals to Motivate Assistant Station
Masters and Train Dispatchers to Implement
New Technology

An important role in implementation of the new
technology is played by employees who ensure the
movement of trains with reduced inter-train control
intervals throughout the route. A single position has
been developed on the need to motivate the assistant
station masters and train dispatchers of the traffic
control directorates and employees of the traction
directorates by paying a fixed monetary
remuneration for each train dispatched and
proceeded from/through the section in the interval
regulation mode.

As part of the work on proposals for staff
motivation, a list of indicators of statistical
observation was formed, reflecting the
implementation of this technology:

* Total number of trains dispatched in the virtual
coupling mode.

* Number of trains that have passed through the
entire section in the virtual coupling mode, while
calculating their share in the total number of
dispatched trains.
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Table 2

Indicators for analysing the effectiveness of the application of the virtual coupling
technology [compiled by the authors]

Technology

implementation | stations in the virtual coupling mode.

virtual coupling mode.

locomotives.

* The number of trains departed from the railway region’s

* The number of trains travelled in the virtual coupling mode.
* The average traffic interval between cargo trains in the

* The percentage of trains running in the virtual coupling
mode, taking into account the duration of the temporary
disconnection between the leading and following

Assessment of the scale of
technology implementation
and fulfilment of technological
requirements

Processing of

* Gross ton-kilometres (net) transported by trains in the

Assessment of the increase in the

traction use virtual coupling mode.

in the virtual coupling mode.

cargo virtual coupling mode, identifying the leading and following | capacity of sections
locomotive.
« Car-kilometres travelled by trains in the virtual coupling
mode, identifying the leading and following locomotive.

Quality of * Average sectional and technical speed of cargo trains in the | Assessment of the effectiveness

* Average mass of a train (gross) in the virtual coupling mode,
calculated as the average mass of each of the trains travelling

of organisation of operations of
locomotives and locomotive crews

Need for

resources traction.

in the virtual coupling mode.

* Specific consumption of fuel and energy resources for train

* Absolute and specific recuperation values for trains operated

Estimating resource consumption
when implementing the technology

* Number of trains that moved through a part
of the section in the virtual coupling mode, while
calculating their share in the total number of
dispatched trains.

To do this, in accordance with the bonus system
adopted by the company (approved by order of JSC
Russian Railways dated July 20,2010, No. 1573r),
when providing additional awards, it is necessary
to ensure the following basic conditions:

1. Define bonus indicators.

As indicators for the period of trial operation of
the virtual coupling technology, it is proposed to
apply the following indicators:

* Number of trains dispatched from the stations
in the virtual coupling mode.

* Number of trains travelled through the railway
region in the virtual coupling mode, provided that
they travelled along at least 85 % of the dispatching
sections length in this mode.

2. Establish a range of employees who directly
affect implementation of these indicators and are
thus subject to bonus awarding.

3. Bonuses are planned to be awarded on
a monthly basis, depending on the results of each
employee involved in this motivation system.

4. One of the most important mandatory
conditions is availability of reliable statistics on
achievement of bonus indicators.

It is planned that the bonus system will be
extended to assistant station masters at the railway
stations of train departure and to train dispatchers
of the sections through which these trains pass.

Let us consider an approximate calculation (if a
decision is made to change the amount) of the
average payment of bonus remuneration and the
bonus fund for train dispatchers (TD) and assistant
station masters (ASM).

Let’s make a calculation for ASM:

Et =,

: )
people

wheren, —number of train departures in the virtual
coupling mode;

P —amount paid per each pair of trains;

kpwple— number of ASM employees using
interval control technology;

DC — district coefficients.

Let us show an example pf calculations, if
the amount of the bonuses for ASM will be
fixed, e.g., at the rate of 700 rubles per each pair
of trains dispatched from the station in the
virtual coupling mode. For example, the number
of ASM involved in bonus system is 52 people
at eight train departure stations using the
technology of interval regulation, including
Karymskaya (12 people), Chernyshevsk-
Zabaikalsky (5 people), Mogocha (10 people),
Urusha (5 people), Smolyaninovo (5 people),
Ruzheno (5 people), Khabarovsk-2 (5 people),
Obluchye (5 people). Based on the average
monthly data used for model calculating on the
number of train departures in the virtual coupling
mode during nine months (180 pairs of trains per
month), the average amount of bonuses for ASM,
taking into account district wage regulations
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Pic. 1. Main data blocks for evaluating the effectiveness of application
of the virtual coupling technology [performed by the authors].

[additional payment for work in remote areas],
will be per month:

bf,i,ﬁf = _180-700_ =3880rub. / month
52.0,6245

Let’s make a calculation for TD:

Y]
FTD — dep "sec
i, = @)

‘people

where b is the number of dispatching sections
where this technology is applied.

For train dispatchers, let us assume the amount
of the bonus to be 300 rubles per each pair of trains
that passed through the railway region in the virtual
coupling mode, provided that they travelled through
at least 85 % of the dispatching sections along the
route in this mode. The bonuses cover 78 train
dispatchers of 13 dispatching sections, including
eight dispatching sections of Zabaikalskaya
Railway (48 people) and five dispatching sections
of Far Eastern Railway (30 people).

Based on the condition that each of the 180
dispatched trains will pass on average in the virtual
coupling mode through 11 dispatching sections
(85 % of the total length of the train route), the

bonus amount for the month will be:

,,:fm = 180-11-300 =12185rub. / month .
7840,62498

Let’s calculate the need for the wage fund for
payment of additional bonuses for ASM and TD
on an annualised basis:

3 Fy ™ = (3880452 +12185:78)+12 =

bonus

=13826280 rub. / year.

This technique may be applied when making
future calculations according to the real awarding
conditions that will be determined.

CONCLUSION

New technological and innovative solutions that
are being adopted for implementation to increase
the capacity of railway lines, of course, require
technical and economic calculations, pilot
operations to correct errors and shortcomings

identified during testing. It should be noted that the
main risk of this technology is the loss of
communication between locomotives via radio
channels, which might lead to a break of the virtual
coupling, and thus to the transition to «manual»
control of the following train and an increase in the
interval between trains.

As part of modernisation of organisation of train
traffic on the sections of the Eastern railway region
for the period up to 2025, considering the updated
estimated cargo flows, it is necessary to develop
options for train traffic that use innovative
technologies for interval control based on
mathematical modelling, to perform traction and
electrical calculations to determine the allowable
inter-train intervals for the virtual coupling mode. At
the same time, adoption of the virtual coupling
system will require solutions to the following issues:

* Reequipment the locomotives with modern
safety devices, automatic driving systems and data
transmission devices.

* Updating the train traffic control technology
considering the reduction in inter-train intervals, as
well as the need to increase the length of the
receiving and departure tracks and the use of flat
turnouts.

It is also necessary to consider the adoption of
this technology when developing Instructions for
calculating the capacity of the railways of JSC
Russian Railways, to develop proposals for
increasing the degree of automation of the
transportation process at sections and most
important stations of railway regions to ensure the
maximum transition from information to control
systems when implementing technologies of
interval regulation of train traffic.
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ABSTRACT

The pricing policy of airlines is developed based on a
retrospective analysis of the price dynamics of air transportation
and forecasting the market situation of supply and demand. The
price dynamics of passenger air transportation has a certain
structure and patterns, the identification of which helps to develop
a competitive price offer for consumers.

The objective of the work is to determine the structure of price
dynamics and identify patterns of price fluctuations in passenger
air transportation from 2008 to 2022, which is important to consider
when developing the pricing policy of airlines and the range of tariffs.
Studies of the price dynamics of airline tickets by econometric
methods allowed to identify the structure of the time series of prices
and develop several models.

The study of the price dynamics structure, first, identified and
analysed the seasonal component of the dynamics of airline ticket
prices. Its calculation was carried out using additive and
multiplicative models. The range of seasonal changes was -8,5%
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to +12,5%. The autocorrelation function of the dynamics of average
monthly prices showed that the time series of airline ticket prices
contained a trend. In addition to trend and seasonal components,
cyclical fluctuations were identified in the price dynamics, the
modelling of which was carried out based on regression analysis.
Cyclical changes in the dynamics of air ticket prices, identified from
2008 to the present, are not sustainable.

Analysed dynamics revealed several medium-term cycles with
a duration of 4-6 years. The cyclical dynamics of air transportation
prices largely coincides with the general economic medium-term
cycles, but there are time lags or lagging growth and decline rates.

Thus, the change in prices for civil air transportation has a
natural trend-cyclical character shaped under the influence of
fundamental macroeconomic factors and new determinants, the
effect of which may result in a stronger change but with shorter
impact or lag effect. Additive and multiplicative models will help
predict average annual prices.
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INTRODUCTION

Global political tensions, economic
constraints and social challenges are integrating
new operating conditions for businesses,
industries, societies and countries and concern
also Russian civil aviation industry. The totality
of factors including the pandemic and post-
pandemic recovery, is reflected in passenger
traffic and airfare. The singularity of the price
dynamics of passenger air transportation,
fluctuations and shifts in the equilibrium price
lead to an increase in transformation and
transaction costs, to a decrease in the efficiency
and profitability of airlines [1-4].

Along with other processes, the efficiency of
the airline’s economic activity is determined by
a decrease in the cost of air transportation of
passengers, and by an increase in prices for air
tickets, which may differ significantly from the
equilibrium supply and demand in the passenger
air transportation market. The pricing policy and
pricing strategies of airlines are aimed at
achieving maximum profitability, both under the
conditions of stable economic development and
under the tense socio-economic and political
conditions. The development of the pricing
policy of airlines should be built with an
understanding of the structure of price dynamics
and considering the patterns of price movement
regarding passenger air transportation, which will
remove uncertainty and provide a competitive
price offer for consumers. Consequently, studies
of'the price dynamics of air transportation remain
relevant from the theoretical aspect and are in
demand from practical point of view. Another
important reason for the need to conduct a study
of movement of air transportation prices for
many entities of the aviation business, including
government authorities, is the state support for
domestic airlines.

State support for passenger air transportation
and, in particular, domestic air transport is carried
out in many countries of the European Union,
Australia, the USA, Canada, etc. For example,
in Australia, 75 % of local air transportation is
subsidised at 50 % of the commercial rate [5; 6].
In the United States, almost $150 million is
allocated annually to subsidise air transportation
[5-7]. In Russia, state subsidies are allocated for
socially significant routes®. In the context of

! Federal Air Transport Agency. Statistical data. [Electronic
resource]: https://favt.gov.ru/dejatelnost-ajeroporty-i-
ajerodromy-stat-dannye/?ysclid=1d01tld0f218381281/. Last
accessed 10.10.2022.

growing political and economic tensions in 2022,
an important decision was made to expand state
subsidies for air transportation to increase the
availability of air transportation for Russian
residents and realise the maximum opportunities
for maintaining and developing the mobility of
the population. In 2022, it was accepted to
subsidise air transportation in the amount of more
than 12 billion rubles (with regard to more than
170 routes), and about 9 billion rubles were
allocated for development of regional air
transportation on 415 routes2. Therefore, the
study of the dynamics of prices for air
transportation and modelling of the price
trajectory will contribute to improvement of
methods for forecasting prices/tariffs, the pricing
mechanism, which is important and relevant for
the aviation business [8; 9]. Analysing charts,
developing price models, evaluating the height
and length of price fluctuations, determining
correlations and the strength of the influence of
various factor signs on the effective sign of price
change, it is possible to assess the likelihood of
an increase or decrease in prices for air tickets
on the market in the future, which is very
important for forecasting and planning the
activities of airlines and other aviation enterprises.

Today, many works of scientific and applied
nature refer to the modelling of the processes of
transportation of goods and passengers. The
models differ as by complexity, possibility of
implementation, and the objectivity of interpreting
the data obtained. Such complex models as neural
networks, models with artificial intelligence,
Markov chains and others are certainly of
scientific interest for a debatable discussion of
the impact of new factor realities, such as global
changes, institutional transformations of aviation
infrastructure, improvement of the technical and
technological platform of the aviation business,
but they are of little use for the practical purposes
of forecasting the volume of air traffic. Forecasting
air transportation processes based on econometric
modelling provides reliable results compared to
the conclusions obtained using other methods.
The novelty of the study of the price dynamics
of air transportation and modelling of time series
is associated with taking into account in full the
information about the correlation between the
data of the modelled series. Also, the resulting

2 In 2022, 172 billion rubles were allocated to support
subsidising civil aviation. AVIA.RU Network — Russian
aviation Web portal. [Electronic resource]: https://www.
aviastat.ru/analytics/131. Last accessed 15.09.2022.



models allow monitoring and adding new data
to the time series to ensure greater reliability of
the results.

To develop the experimental base of the
study, information resources were used as follow:
data of international statistical organisations, the
Russian Federal state statistics service, aggregated
data of Aviastat, Aviaport and Aviapro and other
orgnaisations® *, scientific publications, other
statistical and analytical materials [10—12].

The hypothesis of the study on the dynamics
of prices for passenger air transportation is based
on the following main provisions:

e Change in prices in civil air transportation
has a natural character with a trend.

e Variation and specifics of passenger air
transportation prices are cyclically and seasonally
repeated under the influence of market and non-
market factors.

e The dynamics of prices for passenger air
transportation reveals the market situation and
determines the possible prospects for its
development.

The objective of the study is to determine the
structure of price dynamics and identify patterns
of movement of prices for passenger air
transportation. The object of the study is the
dynamics of prices for air transportation of
passengers in Russia.

METHODOLOGY

The main tasks of the current stage of the
study of the economic processes in the aviation
market included determining the structure of the
price dynamics of the cost of passenger air
transportation using econometric methods,
developing an adaptive model for the seasonal
component of average monthly prices, additive
and multiplicative models for average annual
prices. The initial study of air ticket price
dynamics included a qualitative analysis of the
phenomenon, search for reliable data,
development of databases, and construction of
time series of average annual prices from 2008
to 2022, average monthly and average quarterly
prices both for entire country and for individual
routes. The second stage of the study included

3 SITA: airports urgently need to be digitised to avoid long
queues. [Electronic resource]: http://www.ato.ru/content/sita-
aeroporty-nuzhno-srochno-cifrovizirovat-chtoby-izbezhat-
mnogochasovyh-ocheredey. Last accessed 20.09.2022.

4 Annual Review 2021. TATA. [Electronic resource]:
https://www.iata.org/contentassets/c81222d96c9a4e0bb
4ff6ced0126f0bb/iata-annual-review-2021.pdf. Last accessed
20.09.2022.

the analysis of price time series using statistical
methods (grouping, averages, range, etc.) and
econometrics (extrapolation/interpolation,
modelling, etc.).

Based on a content analysis of time series
data using the least squares method, different
types of linear and non-linear relationships are
calculated. At the next stage, the results were
interpreted with determination of those results
that could be the most accurate in the retrospective
aspect and suitable for practical use of models
for constructing air transportation price
projections. The study involved software
products and software tools for data processing:
MS Access, MS Excel, SPSS, Statistica, the
Loginom analytical platform software package.

RESULTS

Visualization of data since 2000 and graphical
analysis of price dynamics of the 15-year period
from 2008 to the present confirmed the wave
movement of prices (Pic. 1). The current state of
change in average prices for air tickets shows
that the cost of an economy class flight began to
decline from 2019 and by the end of 2021
amounted to 5482 rubles (calculated per 1
thousand km of travelled route), so the decrease
was of 13 %. The absolute maximum of average
prices for air tickets in Russia was observed in
2010 at the level of 6804 rubles. In the following
year, there was a sharp drop in prices (by about
38 % compared to the previous year). And in
2011, the minimum extremum of the average
ticket price was fixed: 4279 rubles (Pic. 1). In
2022, according to government statistics, the
increase in airfare prices may exceed the highs
since 2000. Thus, the average cost of a domestic
air flight increased by 89 % in March and by
16 % in April 2022 and approached 6000 rubles®.
The trend of growing prices for air transportation
until the end of 2022 is likely to continue, which
is due to many factors and, first, to the growing
systemic problems of the national and global
aviation industry.

The dynamics of airfare in dollar terms has
other features (Pic. 1). The difference in the
directions of growth and decline in price dynamics
in the national and world currencies was observed
in the period 2013-2017. Analysis of the price
dynamics of air tickets in dollar terms is just as

® Air transportation of passengers in Russia — results of 2021.
AviaStat — Analytical agency. [Electronic resource]: https://
www.aviastat.ru/statistics/123-aviaperevozka-passazhirov-v-
rossii-itogi-2021-goda. Last accessed 15.09.2022.
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Assessment of the seasonal component of average monthly prices in Russia

in 2020 with an additive model [developed by the authors]

Table 1

Assessment 1 2 8 4
1 - -293,77 -915,10 910,77
2 670,26 -829,50 216,27 769,27
3 121,6 -124,01 - -
Adjusted value of the seasonal component 278,19 -533,44 -467,06 722,31

important as in the national currency, since 80 %
of aircraft of Russian airlines are foreign leasing
planes with monthly payments in foreign currency
of at least 1 % of the cost of an aircraft. With an
increase in the exchange rate, leasing costs, the
cost of aviation kerosene, the current costs for
airlines of ground handling of aircraft, if these are
international flights, grow accordingly, which will
inevitably affect the prices of air tickets. Another
reason for the need to analyse the price dynamics
of air tickets in world convertible currencies is
related to the fact that all airlines upload fares in
euros or dollars to a specialised global distribution
system designed to search, book, and sell air
services. And there is another important point: the
situation with the official rates of world currencies
today is ambiguous.

The study of the structure of dynamics, first,
focused on identification and analysis of the
seasonal component of the dynamics of air ticket
prices. Decomposition of time series of average
annual and average monthly airfare prices made
it possible to calculate the seasonal component.
The selection of seasonal components was
carried out based on the average monthly price
dynamics in Russia for 2020 and 2021 (Pic. 2,
Table 1). Also, seasonality analysis was carried
out on average monthly prices for popular
destinations of domestic air routes from Moscow:

Kazan, Kaliningrad, Novosibirsk, St. Petersburg,
Sochi. For international air routes, directions to
Istanbul, Paris, Yerevan were chosen. The initial
autocorrelation of average monthly price series
with a lag of 4 showed that the series have minor
trends and periodic fluctuations (seasonality)
with a period equal to 4. The calculation of the
seasonal component of price dynamics was also
carried out using additive and multiplicative
models (Tables 1 and 2, Pic. 4).

The range of seasonal changes in air ticket
prices is between —8,5 % and +12.,5 % (Pic. 3).

To predict the seasonal dynamics of air tickets
prices, that is, for short-term forecasting, self-
tuning adaptive models, which are built on
different smoothing options based on a moving
average, in which the weights obey the
exponential distribution of the levels of a series
with discrete shifts (Pic. 4), could be most
required and accurate, even under the conditions
of rapid changes. For an adaptive model of price
forecasting of seasonal price fluctuations, the
deviation of the predicted value from the actual
value for each month is calculated, which is
necessary to adjust the modelled parameter of
the time series [12—14].

Adaptive models have also been developed
for other components of the air ticket price time
series. The developed adaptive models of the

Pic. 1. Dynamics of average air ticket prices in Russia. EMISS [developed by the authors based on Rosstat [Federal state statistics service]
data]. [Electronic resource]: https:// fedstat.ru. Last accessed 15.09.2022.



Pic. 2. Seasonal component of the additive model of average annual price dynamics of air tickets [developed by the authors].

Pic. 3.The amplitude of seasonal fluctuations of price average monthly dynamics [developed by the authors].

average annual price dynamics of air tickets with
the Brown method do not have acceptable
accuracy and cannot give accurate forecasts
(Pic. 5), since trend and cyclical fluctuations are
affected by a large number of different factors
that weaken or strengthen the influence in
different periods [15]. Accordingly, the level,
variation, growth rate, variance and other
characteristics of price dynamics are not
constant, and therefore it is impossible to tune
the model to numerous factors.

The developed additive models of average
monthly prices confirmed the presence of a trend
and a seasonal component in price dynamics
(Pics. 6, 7 and Table 2), and showed also an
acceptable level of accuracy, which is important
for price forecasting purposes.

The calculated autocorrelation function of the
dynamics of average monthly prices showed that

the time series of airfare prices contains a trend
in most of the time series close to a linear
approximation (Pic. 8). The calculated regression
coefficients for the dynamics from 2008 to 2022
have positive (2014-2021) and negative values
(2008-2014), which shows multidirectional
trends in the time series. To refine the trend
component of price dynamics, time series were
checked through autocorrelation. With
a sufficiently high amplitude of air ticket price
fluctuations, it was possible to calculate linear
and non-linear regression of the air ticket price
dynamics trend in ruble and dollar terms, which
showed the difference in the trends of ruble and
dollar price fluctuations, as mentioned earlier.
In addition to trend and seasonal components,
other cyclical fluctuations are distinguished in
price dynamics, their modelling was carried out
based on regression analysis. Cyclical changes

Pic. 4. Adaptive model of predicting the seasonal components of price dynamics [developed by the authors].
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Pic. 5. Adaptive model of predicting price dynamics with the Brown method [developed by the authors].

Pic. 6. Additive model of average monthly dynamics of average air ticket price in Russia [developed by the authors].

in the dynamics of prices for air tickets, identified
from 2008 to the present, are not sustainable,
since for a long period in a planned economy, the
price for civil transportation was set without
considering macroeconomic and microeconomic
patterns, as well as under the influence of global
changes in political and economic development.
From 2007-2008 several medium-term cycles
lasting 4—6 years have been identified (Pic. 9).

The first cycle is highlighted incompletely from
the analysed data, starting at a low point in 2008
and ending by 2011 with a record price drop since
2000. The second (2011-2017) and third (2017—
2021) cycles are complete and have a duration
of 4-5 years. Currently, price movement shows
the beginning of a new cycle. Analysing the
periods of cycles in the dynamics of prices for
air transportation, one can establish in many

Table 2
Structure of air ticket price dynamics in Russia for 2020 [developed by the authors]
Period Actual value, y | Seasonal Difference Trend Trend and Random
component, Si | between component, T | seasonal

actual value components

and seasonal T+ Si

component, yt
January 6629 278,2 6350,8 7480,3 7758,5 -1129,5
February 6724 -533,4 7257,4 7343,8 6810,4 -86,4
March 6481 -467,1 6948, 1 7207,4 6740,3 -259,3
April 8237 722,3 7514,7 7070,9 7793,2 443.8
May 8142 278,2 7863,8 6934,4 7212,6 929,4
June 6445 -533.,4 6978,4 6798,0 6264,5 180,5
July 7063 -467,1 7530,1 6661,5 6194,5 868,5
August 7448 722,3 6725,7 6525,1 7247,4 200,6
September 6431 278,2 6152,8 6388,6 6666,8 -235,8
October 5773 -533,4 6306,4 6252,1 5718,7 54,3
November 5586 -467,1 6053,1 6115,7 5648,6 -62,6
December 5798 722,3 5075,7 5979,2 6701,5 -903,5




Pic. 7. Additive model of average monthly dynamics of air ticket price for the Moscow-Sochi route [developed by the authors].

respects the coincidence with the general
economic medium-term cycles, but nevertheless,
there are time lags of delay or lag in growth and
decline rates.

The periodic fluctuations and trends in the
dynamics of prices for air tickets are caused by
various factors. Cyclical processes in the aviation
industry are influenced by strengthening or
weakening of competition. Short-term price
movements of a seasonal nature are affected by
the balance between the demand of the population
and the supply of airlines [9; 11; 13]. An analysis
of the dynamics of GDP and prices for air
transportation showed a unidirectional change in
prices and the presence of trends in the time series
of prices for air tickets and in the dynamics of
the cost volume of GDP, which are close in
parameters. Thus, a long upward trend from 2011
to the present is characteristic of the time series
of GDP and airfare prices. Some distinctive
features compared to GDP dynamics are noted
in changes in airfare prices (Pic. 10). Thus, in the
period from 2009 to 2011, there was an increase
in GDP, and in the dynamics of airfare prices
there was a decrease after the growth in 2008—
2010, which distorts the trend dynamics of prices

and, accordingly, does not allow calculating
linear regression equations for the entire fifteen-
year period. The elasticity coefficients of the
regression equations for the time series of air
ticket prices and the value of GDP, showing the
average changes in the resultant attribute with
achange in the factor attribute by 1 %, have close
values (0,45-0,58).

There is also a similarity in direction of trends
in the dynamics of airfare, average income, and
average salary (Pic. 11).

The correlation analysis carried out with
regard to the levels of the time series of the
analysed indicators showed sufficient values
(Table 3). Checking for the presence of a false
correlation of the studied indicators by calculating
integration confirmed the validity of the causal
relationship between them.

RESULTS
The obtained results of the study of the price
dynamics of air transportation over a long period
show a complex structure with a trend and
periodic components (seasonal and cyclic ones).
When modelling price dynamics for combined
time series, it is required to take into account and

Pic. 8. Trend of the additive model of average annual price dynamics of air tickets in 2022 [developed by the authors].

1



Pic. 10. Dynamics of GDP and average air ticket prices in Russia [developed by the authors based on Rosstat data]. Report «Social-economic

Pic. 11. Dynamics of average air ticket prices, average salary, and income of the population in Russia, EMISS [developed by the authors based

Pic. 9. Cyclicity in the dynamics of prices for air tickets [developed by the authors].

position of Russia». [Electronic resource]: https:// gks.ru. Last accessed 20.09.2022.

on Rosstat data]. [Electronic resource]: https:// fedstat.ru. Last accessed 15.09.2022.

Table 3

Correlation matrix of time series [developed by the authors]

Correlation coefficient Coefficient value Coefficient assessment
(correlation feature)

Correlation coefficient: average air ticket price / average salary 0,734 Straight, strong
Correlation coefficient: average air ticket price/average income 0,525 Straight, moderate
Correlation coefficient: average air ticket price/GDP 0,643 Straight, moderate
Correlation coefficient: passenger flow/average income 0,838 Straight, strong
Correlation coefficient: passenger flow/GDP 0,840 Straight, strong
Correlation coefficient: average air ticket price/passenger flow -0,529 Reverse, moderate

combine all the components of the time series in
the forecast.

Calculated regression coefficients for
dynamics from 2008 to 2022 have positive
(2014-2021) and negative values (2008-2014),

which indicates the presence of multidirectional
trends in the levels of the series.

Seasonal fluctuations in air ticket prices
change significantly: from minus 8,5 % to plus
12,5 %.



Cyclical changes in the dynamics of prices
for air tickets, identified from 2008 to the present,
are not sustainable. During a long period of the
planned economy, the price of civil transportation
was set without taking into account
macroeconomic and microeconomic patterns.
The cyclical nature of processes in the aviation
industry is strongly influenced by the global
transformation of political and economic
development. From 2007-2008 several medium-
term cycles lasting 4-6 years have been identified.
The fourth phase (recession) of the new cycle is
currently underway.

The adaptive model can become the most
reliable for the seasonal component of average
monthly prices. Additive and multiplicative
models will help predict the average annual price
of air transportation.

Further research plans include the
development of the ARIMA model using the
Foresight analytical platform, the Python
programming language and the Statistica
software environment.
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EXPRESS INFORMAITION

AMENDMENTS TO TRAFFIC RULES
ON PERSONAL MOBILITY VEHICLES

approved the amendments to the Traffic
Rules proposed by the Ministry of Transport
concerning, among other things, riding electric
scooters and hoverboards, as well as new road
signs and parking lots. The relevant resolution
was signed by Prime Minister Mikhail Mishustin.

Now electric scooters, electric skateboards,
hoverboards, segways, monowheels and other
similar devices have received a special status of
personal mobility vehicles. It is possible to ride them
at a speed of no more than 25 km/h. At the same
time, the mass of such electric vehicles, which is
allowed to move along sidewalks, bicycle, and
pedestrian paths, should not exceed 35 kilograms.

The traffic of electric scooters and other personal
mobility vehicles will be regulated by special road
signs. They concern permission, restriction, or
prohibition of movement on such vehicles in certain
zones. The decision to install signs will be made by
local authorities, depending on the location and
availability of road infrastructure.

When both personal mobility vehicles and
pedestrians are allowed to move, then pedestrians
receive a priority. Drivers of personal mobility
vehicles will have to calculate their speed based on
this priority. To cross the road at a pedestrian crossing,
users of hoverboards, segways and similar devices
will need to get off their vehicles.

It is allowed to drive electric scooters of any
weight on the right edge of the carriageway. But this
can be done by people over 14 years old and where
there is no other infrastructure (bike paths, bike lanes,
sidewalks, roadsides) and when movement of
cyclists is also allowed. The maximum speed is then
limited to 60 km/h. A scooter or other device moving
on the right edge of the carriageway must have a
braking system and white and red lights.

The new status does not apply to ordinary
scooters and roller skates. People using them are still
treated as pedestrians.

A new government resolution introduced a
complete ban on movement, stopping and
parking on channelising islands and safety
islands. Such a measure should improve visibility
on the roads and improve traffic safety.

T he Government of the Russian Federation

https://transport.mos.ru/mostrans/all_news/113956

The resolution also approved two new road
signs. One of them indicates charging for electric
vehicles, and the second informs about the ban
on buses. Its appearance is the result of the
practice of restricting movement of buses in the
host cities of the 2018 FIFA World Cup.
However, this sign does not prohibit movement
of buses following public transport routes and
school buses.

Besides, toll and handicapped parking signs
will have a new look. In the first case, the image
of coins will be added to the traditional letter P.
In the second, a stylised image of a wheelchair
user will appear next to this letter. The use of
signs in this form was tested during a pilot project
that has been conducted since 2017 in Moscow,
St. Petersburg, Saratov, Vladimir, Krasnodar, and
Voronezh.

Another innovation is visual separation of
toll and free parking zones. From now on, toll
parking zones will be marked with blue lines,
and free parking zones will be marked with white
lines. This marking will help motorists to quickly
navigate when choosing a parking space.

The adoption of new rules will increase safety
of road users, pedestrians, and will save their
lives and health.

Based on the news of the press centre
of the Ministry of Transport of the
Russian Federation:
https://mintrans.gov.ru/press-center/
news/10402 o
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ABSTRACT

The article deals with the issue of road safety in the Arctic zone
of the Russian Federation.

The analysis of road traffic accidents over the past 10 years that
occurred in the Arctic zone of the Republic of Sakha (Yakutia) was
carried out for the first time ever. The study refers to the total number
of road traffic accidents, accidents due to the fault of pedestrians,
accidents due to the unsatisfied condition of streets and roads,
accidents involving children under 16 years of age, accidents involving
drivers with signs of alcohol intoxication and accidents committed by
drivers without the right to drive vehicles. Based on the data obtained,
a coefficient K was proposed that characterises the state of road

safety in the Arctic regions in comparison with traffic safety in general
in the Republic of Sakha (Yakutia).

The analysis of road traffic accident statistics has shown that
many accidents are the fault of drivers without a driver’s license
and revealed the districts with respectively the highest and lowest
number of accidents as per their types listed above.

Despite the huge territory and the small number of inhabitants,
and consequently the low population density, the number of
accidents in the Arctic zone of the Republic of Sakha (Yakutia) has
been increasing every year necessitating efforts to improve road
safety.
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INTRODUCTION

The Arctic zone of the Republic of Sakha
(Yakutia) (RS (Ya)) includes districts (uluses),
most of which are located north of the Arctic
Circle. It includes 13 administrative entities
(Abyisky, Allaikhovsky, Anabarsky, Bulunsky,
Verkhoyansky, Zhigansky, Momsky,
Nizhnekolymsky, Olenyoksky, Srednekolymsky,
Ust-Yansky, Eveno-Bytantaisky districts), and is
the most numerous zone in terms of the number
of districts®. The area occupied by the Arctic zone
is about 1,583,000 square kilometres, which
makes 50 % of the territory of the Republic of
Sakha (Yakutia), the rural population
predominates in this zone. It should be noted that
until 2020 the Arctic zone of RS (Ya) had
consisted of only five administrative entities.

Table 1 shows data on the territory, population
and road network of the Arctic zone of RS (Ya).

According to the data shown in Table 1, it
can be seen that the above districts are very
different in territory, population and length of
roads. On average, about 93 % of the roads in
the Arctic zone of RS (Ya) are seasonal roads.

! Decree of the Head of the Republic of Sakha (Yakutia)
dated April 29, 2022 No. 2424 «On the scheme and program
for the development of the electric power industry of the
Republic of Sakha (Yakutia) for 2022-2026». [Electronic
resource]: http://publication.pravo.gov.ru/Document/
View/1400202205040007. Last accessed 24.10.2022.

If the average population density for the Arctic
zone of RS (Ya) is 0,04 people/km?, then these
figures differ for each district (Abyisky — 0,06
people/km?, Allaikhovsky — 0,03 people/km?,
Anabarsky — 0,07 people/km?, Bulunsky —
0,04 people/km?, Verkhnekolymsky — 0,1 people/
km?, Verkhoyansky — 0,08 people/km?, Zhigansky —
0,03 people/km?, Momsky — 0,04 people/km?,
Nizhnekolymsky — 0,05 people/km?, Olenyoksky —
0,01 people/km?, Srednekolymsky — 0,06 people/
km?, Ust-Yansky — 0,06 people/km?, Eveno-
Bytantaisky — 0,05 people/km?).

Because of low population density and vast
territory, due attention has not been given to the
issue of road safety.

Therefore, the objective of the study the results
of which are described in the article was to analyse
road traffic accidents (hereinafter RTA) that have
occurred in the Arctic zone of RS (Ya) over the past
ten years.

The following data were analysed:

* Total number of RTA.

* RTA caused by pedestrians.

* RTA due to the unsatisfactory condition of
streets and roads.

* RTA involving children under 16.

* RTA involving drivers with signs of alcohol
intoxication.

* RTA committed by drivers without the right
to drive vehicles.

Table 1

Information on the roads of the Arctic regions of the Republic of Sakha (Yakutia)?
[compiled by the authors]

No. | District Territory, km? Population, | Length of roads, km Seasonal roads, km
number people total regional local total ice

1 1 69400 3979 811,13 810,63 0,5 807,03 516,9

2 2 107300 2723 1060,2 219,12 841,1 1060,2 577,16

3 3 55600 3614 315,42 315,42 10 7,22 308.,2

4 4 223600 8406 2164 213,23 1951 2155,92 1812,19

5 5 42000 4026 449,75 354,75 95 389,11 11,71

6 6 137400 11155 1965,76 1114,96 850,8 1766,27 471,77

7 7 140200 4187 389,68 295,68 94 383,65 0,67

8 8 104600 3933 1147,05 667,05 480 1126,03 242,96

9 9 87100 4311 642,29 519,79 122,5 634,79 449,23

10 10 318000 4154 1128,65 678,65 450 1128,65 364,47

11 11 125200 7449 1132,24 712,24 420 1114,34 172,73

12 12 120300 7015 1649,04 1136,54 512,5 1419,53 625,79

13 13 52300 2839 472,75 88,75 384 449,09 388,15
Total 1583 000 67791 13327,96 |7126,91 62114 12441,83 [5941,93

Note: 1 — Abyisky district, 2 — Allaikhovsky district, 3 — Anabarsky district, 4 — Bulunsky district, 5 — Verkhnekolymsky
district, 6 — Verkhoyansky district, 7 — Zhigansky district, 8§ - Momsky district, 9 — Nizhnekolymsky district, 10 — Olenyoksky
district, 11 — Srednekolymsky district, 12 — Ust-Yansky district, 13 — Eveno-Bytantaisky district.

2 Official information website of the Republic of Sakha (Yakutia). [Electronic resource]: https://www.sakha.gov.ru/o-

respublike-saha-kutiya-/atu. Last accessed 24.10.2022.
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Table 2

RTA in the Arctic districts of RS (Ya)® [compiled by the authors]

Total

i

26
15
14
54
12
11

22

34

k

27 | 215

RTA

20
12
15
45

10
10

18

28

183

2021

i

RTA |k

2020

RTA

i

14

k

10

2019

i

23

RTA |k

20

2018

RTA

i

19

k

20

2017

i

12

RTA |k

12

2016

i

14

RTA |k

14

2015

21

RTA

19

2014

29

k

RTA

24

2013

1

13

RTA |k

1

2012

i

35

k

2

RTA

2011

i*

31|28

k*

3

RTA

19

District

number

10
1
12
13

Total

10
1
12
13

* Note: k-killed, i-injured.

3 Official website of the Ministry of Internal Affairs of the Russian Federation. [Electronic resource]: http://stat.gibdd.ru.Last accessed 24.10.2022.

MATERIALS AND METHODS

The fleet of vehicles in the Arctic districts
for 2021 consisted of 5003 cars, 3184 trucks,
207 buses and 67 motorcycles?. Given the
number of people living in this territory
(67,791 people) and the total number of
vehicles, we can conclude that there are
a small number of motorists. Only 8 % of the
population owns vehicles. And yet, RTA still
happen. Detailed data are presented in
Table 2.

Table 2 provides information about the
accident rate in the Arctic zone of RS (Ya) and
shows that the total number of RTA during the
observation period was 183 cases, while 27
victims and 215 people injured. The worst
statistics was in 2012 (28 RTA). A sharp
increase in the number of accidents can be seen
since 2018, but in 2020, due to introduction of
restrictive measures on mobility due to
pandemics, the number of accidents has
halved. Based on the results of the analysis of
the number of RTA in the Arctic districts of RS
(Ya) for the period from 2011 to 2021, it can
be seen that the largest number of accidents
occurred in Verkhoyansky district (45 RTA, 8
persons died, 54 injured), and the minimum is
characteristic of Nizhnekolymsky and Eveno-
Bytantaisky districts (with two RTA for each
of them).

It should be noted that Table 2 is based on
officially recorded RTA. The real picture may
turn out to be quite different, as many RTA
participants decide not to report them, agreeing
to solve the problem on their own.

Tables 1 and 2 show that the higher is the
population, the more RTA occur. Verkhoyansky
district has the largest number of accidents and
the largest population. The lowest rates are in
Nizhnekolymsky district, where there were
only two RTA per 4,311 people during ten
years.

6 % of the population of the Arctic zone of
RS (Ya) live in Abyisky district, and over the
past ten years, 4 % of the total number of RTA
that occurred in the Arctic zone of RS (YA)
have occurred on its territory. 4 % of the
population live in Allaikhovsky district, 2 %
of RTA occurred. 5 % of the population live in
Anabarsky district, 11 % of RTA occurred.
12 % of the population live in Bulunsky
district, 7 % of RTA occurred. 6 % of the
population live in Verkhnekolymsky district,
8 % of RTA occurred. 16 % of the population

ramNadeznodaf
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Pic. 1. Number of RTA depending on the ambient temperature [performed by the authors].

live in Verkhoyansky district, 25 % of RTA
occurred. 6 % of the population live in Zhigansky
district, 5 % of RTA occurred. 6 % of the
population live in Momsky district, 5 % of RTA
occurred. 6 % of the population live in
Nizhnekolymsky district, 1 % of RTA occurred.
6 % of the population live in Olenyoksky district,
10 % of RTA occurred. 11 % of the population
live in Srednekolymsky district, 5 % of RTA
occurred. 10 % of the population live in Ust-
Yansky district, 15 % of RTA occurred. 4 % of
the population live in Eveno-Bytantaisky district,
1 % of accidents occurred.

Reducing the number of accidents is not an
easy task. On the contrary, the last few years have
shown the increase. This may be due to the aging
of both the fleet and the drivers, and to the
uncontrolled growth of motorisation of the
population. Despite the seemingly small number
of RTA that have occurred in the Arctic zone of
RS (Ya) over ten years, it is necessary to
minimise their number or, ideally, reduce it to
Zero.

The authors of the article propose the
coefficient «K», which characterises the state of
road safety in the Arctic regions in comparison
with traffic safety in general in RS (Ya).
K=A/B, 1)
where K — characteristic coefficient;

A — number of road traffic accidents;

B — number of population.

As a result of the calculation the following
was obtained:

K1 = 10,0026 for Arctic districts;

K2 = 0,0093 for the Republic of Sakha
(Yakutia).

That is, the coefficient K1 is four times lower
than K2, while the population of the Arctic
regions is 14 times less than the entire population

of the Republic of Sakha (Yakutia). It follows
from this that special attention should be paid
to the problem of road safety in the Arctic
districts.

RESULTS

One of the priority tasks in development of
the Arctic region should be to ensure road safety
[1-4]. Most attention is paid to road safety in
large settlements, but in remote, small settlements,
RTA still occur.

More than a third of the length of all roads
in Yakutia are located in the Arctic zone
(13,327,96 km). Many settlements of the Arctic
zone of RS (Ya) are cut off from the main road
network for most of the year, that is, there is no
land transportation in autumn, spring and summer.

Pic. 1 considers the total number of RTA
depending on the season. If in the usual
understanding each period of the year consists
of three months, then the following division is
applicable for the Arctic zone of RS (Ya):

* Summer period: May, June, July, August.

» Winter period: January, February, March,
October, November, December.

* Transitional period: April, September [5].

Pic. 1 shows that the number of RTA that
occurred in the summer period is approximately
equal to the number of accidents that occurred
in the winter period, but here it should be
considered that the summer period is only four
months long, and the winter period is six month
long. That is, relatively, the largest number of
accidents occurs in the summer. During the
transitional periods, in April and September, the
number of accidents is equally low.

Many motorists of the republic prefer to use
vehicles during the warm season, and to «freeze»
them in winter. The operation of vehicles in
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winter involves large financial costs. Fuel
consumption increases several times, there is the
need for additional winterisation of the engine
and car interior, for the purchase of an additional
set of winter tires and oil change [6; 7].

Table 3 shows data on RTA caused by
pedestrians. The main cause of such accidents is
crossing the road in the wrong place.

When analysing Table 3, it can be seen that
pedestrians are responsible for 13 % of the total
number of all RTA, with 7.4 % of fatalities and
12,1 % of injured as compared to the total
number of RTA. The largest number of RTA due
to the fault of pedestrians occurred in 2012 (five
RTA), seven people were injured. It should be
noted that such RTA have not occurred in
Momsky, Nizhnekolymsky and Eveno-
Bytantaisky districts.

Road conditions have a great impact on
safety, and in general on efficient operation of
road transport to ensure prompt and reliable
delivery of goods to the regions of the Far North
and the Arctic zone of Russia [5; 8]. Regardless
of the condition of the driver himself and his
vehicle, RTA can occur due to bad condition of
roads and streets. Given the remoteness of the
municipalities included in the Arctic zones of
RS (Ya), the roads and streets there are unpaved.
Also, a large part of road infrastructure consists
of winter roads (seasonal and ice roads) and
based on the characteristics of natural and
climatic conditions, it is problematic to predict
the location and the state of winter roads. Table
4 contains information on the number of RTA
that occurred due to the unsatisfactory condition
of roads and streets.

As can be seen from Table 4, 17,5 % of RTA
are due to the poor condition of the roadway,
these RTA caused 22 % of fatalities and 15,3 %
of injuries as compared to the total number of
RTA. The largest number of accidents that
occurred due to the poor condition of streets and
roads was in 2016 (five RTA), when four people
were injured and one person died. In
Nizhnekolymsky, Srednekolymsky and Eveno-
Bytantaisky districts, such accidents have not
occurred. Also in 2013, not a single RTA was
recorded in all 13 districts due to the poor
condition of roads and streets, and in 2020 and
2021, only one accident occurred during a year.

Table 5 shows data on road accidents
involving children aged under 16. At risk are
children-passengers, children-pedestrians,
children-drivers of mechanical vehicles, children-

cyclists, as well as children who can get into an
accident due to their own negligence. To avoid
such accidents, it is necessary to make children
teach traffic safety rules. Very often, many
parents neglect simple rules for transporting
children, such as fixing a seat belt or using special
restraints (car seat, seat belt adapter, etc.).
Compliance with these simple rules would help
reduce the number of fatalities or severity of the
consequences of RTA.

As can be seen from Table 5, of the total
number of RTA, 16,5 % involved children and
resulted in 7,4 % died and 15,3 %. The largest
number of RTA involving children under 16 years
old was in 2011 and 2014 (five RTA), in which
five people were injured and one person died in
2011. The minimum number, that is, the absence
of such RTA, was recorded in 2021. There have
been no such RTA in Allaikhovsky,
Nizhnekolymsky and Eveno-Bytantaiskiy
districts. Attaining zero child injuries is one of
the most urgent tasks of social development of
Russian society [9; 10].

According to statistics in Russia, almost
every twentieth RTA occurs due to the fault of
drivers who were in the state of alcohol
intoxication. At the same time, severity of
consequences of such incidents is much higher.
Drivers in the state of alcohol intoxication cease
to adequately assess the situation and their own
capabilities and often exceed the speed limit, do
not respect the necessary distance between
vehicles, and drive into the oncoming lane. Data
on the number of accidents involving drivers with
signs of alcohol intoxication are presented in
Table 6.

Table 6 shows that more than 18 % of RTA
occurred due to the fault of drivers who were in
the state of alcohol intoxication and caused
18,5 % of victims and 18,6 % of injured as
compared to the total number of RTA. The largest
number of RTA involving drivers with signs of
alcohol intoxication was in 2014 (seven RTA),
with eight people injured and one person died.
The minimum number, that is, the absence of
such RTA, was recorded in 2016. There have
been no such RTA in Allaikhovsky,
Nizhnekolymsky, Srednekolymsky and Eveno-
Bytantaisky districts.

Due to the lack of proper control by the
executive authorities, many residents of remote
settlements, feeling their impunity, decide to
drive a vehicle without a driver’s license, which
leads to a high probability of RTA. Table 7
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Table 7

thout the right to drive vehicles
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RTA committed by dr

15

13

Total

RTA | k
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14

i

2021

RTA | k

i

2020

RTA | k

i

14

2019

RTA |k

i

2018

RTA | k

i

2017

RTA | k

i

2016

RTA | k

[compiled by the authors]®

i

2015

RTA | k

i

2014

RTA |k

i

2013

RTA | k

i

2012

RTA | k

*

2011

RTA | k*

0
0

District
number

10
11
12

13
Total

10
11

12
13

* Note: k-killed, i-injured.

presents statistics on the number of accidents
committed by drivers without the driver’s
license.

Table 7 shows that drivers who drove
a car without the license have committed
32,2 % of'the total number of accidents, and
due to those RTA 25,9 % persons died and
28,4 % were injured out of the total number
of RTA victims. The largest number of such
accidents was in 2019 (12 accidents), in
which 14 people were injured and one person
died. The minimum number, that is, the
absence of such RTA, was recorded in 2011
and 2012. There have been no such accidents
in Nizhnekolymsky and Eveno-Bytantaisky
districts.

After analysing Tables 2—7, it can be seen
that out of the considered causes of the
occurrence of RTA, the biggest number of
RTA is associated with RTA committed by
drivers without the license. Over the past two
years, the number of such accidents has been
low, but this may be due to introduction of
restrictive measures due to the coronavirus
pandemic. If the annual rate of RTA due to
other causes does not exceed five, in rare
cases attaining the figures of 67, then the
annual indicators for the number of accidents
involving drivers without license reached
a maximum of 12 accidents in 2019 and 11
accidents in 2015. During the period under
review, from 2011 to 2021, 12 and 14 such
accidents occurred in Anabarsky and
Verkhoyansky districts. The largest number
of people injured in RTA, 15 and 13,
respectively, were recorded in those districts.

DISCUSSION AND CONCLUSIONS

This article considers the issue of road
safety in the Arctic zone of the RS (Ya).
Based on statistical data, the total number of
RTA that occurred in the Arctic zone of RS
(Ya) for the period from 2011 to 2021 and
the following data were analysed:

* Total number of RTA.

* RTA caused by pedestrians.

* RTA caused by unsatisfactory condition
of streets and roads.

* RTA involving children under 16 years
old.

* RTA involving drivers with signs of
alcohol intoxication.

* RTA caused by drivers without the
driver’s license.
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This is the first time such an analysis has been
carried out for this territory.

It can be noted that in some of the considered
districts the number of RTA due to various causes
of their occurrence is minimal, or equal to zero.
This can be explained by the difference in
population, territory, and length of roads in the
above 13 districts that are part of the Arctic zone.
For example, in terms of the total number of RTA,
Verkhoyansky district has the highest rate. Of
these districts, it has one of the maximum values
for the territory (137,400 km?), the maximum
population (11,155 people) and the largest length
of roads (1965,76 km). Districts in which, due
to any cause, the occurrence of RTA, for all ten
years not a single accident has been recorded,
have a population of just over two thousand
people.

The configuration of the road network varies
significantly depending on the time of the year.
During the summer period, only hard-surfaced
roads function, and most of the territory of the
Republic is inaccessible to road transport.

With the help of the analysed data,
recommendations can be made to improve road
safety®. The main factors that affect the accident
rate are unpreparedness of drivers and poor
development of intelligent transport systems
[3; 4; 11-25].

The following indicators can be distinguished
to improve road safety in the Arctic zone of RS
(Ya):

* Respect of traffic rules.

* Creation of a system of information
influence on the population to advocate and
popularise a negative attitude towards road traffic
offenders.

* Improving driving culture.

* Increased requirements for driver training
when obtaining driver’s license and requirements
for driving schools providing such training.

* Introduction of modern intelligent transport
systems.

For further analysis, it is possible to single
out settlements in which accidents occurred,
season, day of the week and time of day. It is also
possible to consider additionally the types and
causes of RTA. Such an analysis will allow
amore detailed study of the problem of RTA and
ways to solve it.

4 A/68/970 — Report of the Open Working Group on
Sustainable Development Goals. [Electronic resource]: https://
digitallibrary.un.org/record/778970/files/A_68 970-EN.pdf.
Last accessed 24.10.2022.

Al

REFERENCES

1. Kuryanova, O. E. Improving road safety by improving
the system of training drivers of vehicles [Povyshenie
bezopasnosti dorozhnogo dvizhenija metodami
sovershenstvovanija sistemy podgotovki voditelej
transportnyh sredstv). Avtotransportnoe predpriyatie, 2014,
Iss. 6, pp. 12—16. [Electronic resource]: https://bik.sfu-kras.
ru/elib/view?id=PRSV-apre/2014/6-792419469 [access
restricted for subscribers only].

2. Rybin, A. L. Analysis of RTA in the system «Man—
vehicle—road» [4naliz DTP v sisteme « Chelovek—transportnoe
sredstvo—doroga»]. Avtotransportnoe predpriyatie, 2011,
Iss. 9, pp. 16-19.

3. Boyarshinov, A. L., Ishkov, A. M., Reshetnikov, A. P.
Features of indicators and causes of accidents on the roads
in the conditions of the North [Osobennosti pokazatelej
i prichin avarijnosti na dorogah v uslovijah Several].
Avtotransportnoe predpriyatie, 2014, Iss. 12, pp. 13-16.
[Electronic resource]: https://bik.sfu-kras.ru/elib/
view?id=PRSV-apre/2014/12-454637646 [access restricted
for subscribers only].

4. Tefft, B. C. Motor Vehicle Crashes, Injuries, and
Deaths in Relation to Driver Age: United States, 1995-2010.
AAA Foundation for Traffic Safety, 2012. [Electronic
resource]: https://aaafoundation.org/wp-content/
uploads/2018/01/OlderDriverRiskReport.pdf. Last accessed
24.10.2022.

5. Filippova, N. A., Vlasov, V. M., Bogumil, V. N.
Ensuring prompt and reliable delivery of goods to the regions
of the Far North and the Arctic zone of Russia: Monograph
[Obespechenie operativnoj i nadezhnoj dostavki gruzov v
rajony Krajnego Severa i Arkticheskoj zony Rossii:
Monografija). Moscow, Tehpoligrafcentr publ., 2019, 224 p.
ISBN 978-5-94385-170-4.

6. lovleva, E. L., Filippova, N. A. Problems of operation
of diesel vehicles in extremely low temperatures [Problemy
ekspluatatsii dizelnykh avtomobilei v ekstremalno nizkikh
temperaturakh]. In: Infocommunication and intelligent
technologies in transport/Collection of international
scientific and practical conference. Proceedings of
international scientific-practical conference, 2022,
pp. 150-153.

7. Kirikova, N. V., Filippova, N. A. Analysis of the
problems of traffic organization and ways to solve them on
the example of the street-road network of Yakutsk [Analiz
problem organizacii dorozhnogo dvizhenija i puti ih reshenija
na primere UDS g. Jakutska]. In: Infocommunication and
intelligent technologies in transport/Collection of
international scientific and practical conference. Proceedings
of international scientific-practical conference, 2022,
pp. 57-64.

8. Kulikov, A. V., Firsova, S.Yu., Dorokhina, V. S.
Improving efficiency of car transportation in extreme North
conditions in Russian Federation. The Russian Automobile
and Highway Industry Journal, 2021, Vol. 18, Iss. 3 (79),
pp- 286-305. DOI: 10.26518/2071-7296-2021-18-3-286-305.

9. Taranenko, I. S. Development of a methodology based
on social and technical sciences that ensures achievement of
zero values of socio-economic losses associated with
childhood injuries of schoolchildren in a smart metropolis
[Razrabotka metodiki na baze social 'nyh i tehnicheskih nauk,
obespechivajushhej dostizhenie nulevyh znachenij social 'no-
ekonomicheskih poter’, sviazannyh s detskim travmatizmom
shkol’nikov, v . umnom megapolise]. Konkurs Nauchno-
issledovatel’skih rabot studentov Volgogradskogo
gosudarstvennogo tehnicheskogo universiteta, 2021, pp. 134—
135. [Electronic resource]: https://www.elibrary.ru/item.
asp?id=46376637. Last accessed 24.10.2022.

10. Taranenko, I. S. Effective training of preschool and
school children in the rules of safe behavior on the roads with
the help of training grounds, information technology and



public events dedicated to traffic safety [Effektivnoe
obuchenie detej doshkol 'nogo i shkol 'nogo vozrasta pravilam
bezopasnogo povedenija na dorogah s pomoshh ju uchebnyh
poligonov, informacionnyh tehnologij i massovyh meroprijatij,
posvjashhennyh BDD]. In: Contest of research works of the
students of Volgograd state technical university, 2020,
pp. 144-145. [Electronic resource]: https://www.elibrary.ru/
item.asp?id=43833720. Last accessed 24.10.2022.

11. Dorokhin, S., Likhachev, D., Artemov, A.,
Sevostyanov, A., Kulikov, A., Novikov, A. The Dynamic
Traffic Modelling System. International Scientific Siberian
Transport Forum Transsiberia-2021. Part of the Lecture Notes
in Networks and Systems book series (LNNS), 2022, Vol. 402,
pp. 1586—1594. [Electronic resource]: https://link.springer.
com/chapter/10.1007/978-3-030-96380—4 175 [access
restricted for subscribers only].

12. Ishkov, A. M., Boyarshinov, A. L., Reshetnikov, A. P.
Statistical analysis of road safety (on the example of Yakutsk).
In: Transport. Economy. Social sphere (Actual problems and
their solutions/Collection of articles of V International
scientific-practical conference, 2018, pp. 26-3 1. [Electronic
resource]: https://elibrary.ru/item.asp?id=35164956. Last
accessed 24.10.2022.

13. Ivanova, A. E., Filippov, D. V. Creation background
of the Yakutsk city intelligent transport system. Amazonia
Investiga, 2019, Vol. 8, No. 23, pp. 419—430. [Electronic
resource]: https://amazoniainvestiga.info/index.php/
amazonia/article/view/886/827. Last accessed 24.10.2022.

14. Ivanova, A. E. Development of an intelligent
transport system layout for the city of Yakutsk, the Republic
of Sakha (Yakutia) [Razrabotka shemy raspolozhenija
intellektual 'noj transportnoj sistemy dlja goroda Jakutska,
Respublika Saha (Jakutija)]. BST: Byulleten’ stroitel 'noi
tehniki, 2019, Iss. 11 (1023), pp. 15-17.

15. Ishkov, A. M., Reshetnikov, A. P., Boyarshinov, A. L.
Operational reliability of transport, its influence on road
accidents in the conditions of the North [Ekspluatacionnaja
nadezhnost’ transporta, vlijanie ee na DTP v uslovijah
Severa). Vestnik Irkutskogo gosudarstvennogo tehnicheskogo
universiteta, 2017, Vol. 21, Iss.7 (126), pp. 164-170.
DOI: 10.21285/1814-3520-2017-7-163-169.

16. Evtukov, S. S., Golov, E. V., Kolomeets, A. A. The
role of a human factor at formation of the traffic accident.
Transportnoe delo Rossii, 2019, Iss. 2, pp. 196—-199.
[Electronic resource]: https://elibrary.ru/item.
asp?id=37634998. Last accessed 24.10.2022.

17. Dobromirov, V. N., Evytukov, S. S., Golov, E. V.
Organization of safe traffic at pedestrian crossings. Vestnik
grazhdanskikh inzhenerov, 2017, Iss. 6, pp. 265-270.
DOLI: 10.23968/1999-5571-2017-14-6-265-270.

18. Evtyukov, S. A., Evtyukov, S. S., Chudakov, A. V.
Determining the location of an accident when a vehicle

collides with a pedestrian, taking into account the pace of the
pedestrian [Opredelenie mesta DTP pri naezde transportnogo
sredstva na peshekhoda s uchetom tempa dvizheniya
peshekhoda). Vestnik grazhdanskikh inzhenerov, 2018, Iss. 4,
pp. 175-180. DOI: 10.23968/1999-5571-2018-15-4-175-180.

19. Terentiev, A. V., Efimenko, D. B., Karelina, M. Yu.
Methods of zoning of motor transport processes’ optimization.
Vestnik grazhdanskikh inzhenerov, 2017, Iss. 6 (65), pp. 291—
294. [Electronic resource]: https://www.elibrary.ru/item.
asp?1d=32471132. Last accessed 24.10.2022.

20. Filippova, N. A., Ivanova, A. E. Prospects for
development of transport infrastructure in the Arctic zone of
the Republic of Sakha (Yakutia) [Perspektivy razvitija
transportnoj infrastruktury v Arkticheskoj zone Respubliki
Saha (Jakutija)]. In: Infocommunication and intelligent
technologies in transport/Collection of international

scientific and practical conference. Proceedings of

international scientific-practical conference, 2022,
pp. 195-198.

21. Filippova, N. A., Evtyukov, S. S., Karelina, E. A.,
Efimov, R. A., Arifulin, I. V., Ivanova, A. E. Making
Management Decisions in the Digital Environment for
Ensuring the Safe Process of Passenger and Cargo
Transportation in the Northern Regions of Russia:
Monograph [Prinyatie upravlencheskih reshenij v cifrovoj
srede obespechenija bezopasnogo processa perevozki
passazhirov i gruzov v severnyh regionah Rossii:
Monografija]. SPb., Petropolis publ., 2019, 88 p.
ISBN 978-5-9676-1047-9.

22. Gorbunov, K. S., Kovalenko, N. A., Efimov, R. A.,
Borodin, A. A. Methodical approach to the formalized
forming technical reports in the investigation of train traffic
safety violations. Nauka i tekhnologii zheleznykh dorog, 2019,
Vol. 3, Iss. 4 (12), pp. 75-82. [Electronic resource]:
https://www.elibrary.ru/item.asp?id=41525936. Last
accessed 24.10.2022.

23. Dobromirov, V. N., Evtyukov, S. S., Golov, E. V.
Modern technologies of the primary inspection of the road
accident place. Vestnik grazhdanskikh inzhenerov, 2017,
Iss. 2, pp. 232-239. DOIL: 10.23968/1999-5571-2017-14-2-
232-239.

24. Evtyukov, S. S., Dobromirov, V. N., Kurakina, E. V.
Improving safety assessment methods of traffic on high-speed
roads. Mir transporta i tekhnologicheskikh mashin, 2017,
Iss. 1, pp. 94-100. [Electronic resource]: https://www.
elibrary.ru/item.asp?id=28875291 [access restricted for
subscribers only].

25. Evtyukov, S. S., Golov, E. V. Audit of road safety on
highways of regional importance in Leningrad region.
Transport Urala, 2017, Iss. 2, pp. 85-89. [Electronic
resource]: https://www.usurt.ru/download-document/8631.
Last accessed 24.10.2022. ([ ]

Information about the authors:

Ishkov, Alexander M., D.Sc. (Eng), Professor, Head of the Department of North-Eastern Federal University named after
M. K. Ammosov; Head of the Division of Rhythmology and Ergonomics of Northern Machinery of Yakutia Science Centre of the Siberian
Branch of the Russian Academy of Sciences; member of the Yakutia Academy of Sciences, Yakutsk, Russia, ishkovalexander81@gmail.com.
Ivanova, Anna E., Senior Lecturer at North-Eastern Federal University named after M. K. Ammosov, Yakutsk, Russia,

anyaproh@mail.ru.

Boyarshinov, Anatoly L., Ph.D. (Eng), Associate Professor at North-Eastern Federal University named after M. K. Ammosov,

Yakutsk, Russia, boyarshinov52@mail.ru.

Filippova, Nadezhda A., D.Sc. (Eng), Professor at Moscow Automobile and Highway State Technical University, Moscow, Russia;
Professor at North-Eastern Federal University named after M. K. Ammosov, Yakutsk, Russia, umen@bk.ru.

Article received 24.10.2022, approved 11.11.2022, accepted 18.11.2022.

FoNELe (S

191



ORIGINAL ARTICLE
DOI: https://doi.org/10.30932/1992-3252-2022-20-5-9

World of Transport and Transportation, 2022,
Vol. 20, Iss. 5 (102), pp. 192-198

Humanitarian Legal Regulation of Employment
of Hospital Ships under Modern Conditions

Ivan V. Kholikov

b4 iv_kholik@mail.ru.

Ivan V. KHOLIKOV

ABSTRACT

The article deals with some problematic issues of using
hospital ships for transporting the wounded, sick and
shipwrecked under the conditions of an armed conflict at sea.

A retrospective analysis refers to emergence and
development of legal norms governing the use of hospital ships
during armed conflicts. Particular attention is paid to regulation
by the standards of international humanitarian law of the issues
of protection of hospital vessels from attacks and capture,
transport of certain categories of persons and cargo followed
by a review of the relevant international legal norms and of the
practices of individual states in matters of transporting the
wounded and sick, as well as of providing them with medical
care at sea. A particular task was to get Journal’s audience
acquainted with the review of the selected legal commentaries

Institute of Legislation and Comparative Law under the Government of the Russian
Federation, Moscow, Russia.

of ICRS on the Geneva Convention for the Amelioration of the
Condition of Wounded, Sick and Shipwrecked Members of
Armed Forces at Sea of August 12, 1949 (GC Il) and some other
provisions of the relevant international humanitarian treaties in
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in Russian were selected, structured, and additionally elaborated
by the author according to the concept of the article, as well as
supplemented by the references to the results of modern
research.

Based on a study of modern realities, the conclusion is
substantiated about the sufficiency of the existing norms of
international humanitarian law and the obvious need for
adequate use of their potential in relation to the conditions of
our times.
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INTRODUCTION

The change in the paradigm of international
relations associated with the crisis of the unipolar
world order [1] causes the increased risk of armed
conflicts not only on land but also in theatres of
naval operations. In this regard, the issues of
regulation by humanitarian law of modern military
conflicts at sea, ensuring maritime security, use of
various means and methods of naval warfare have
been more often becoming the subject of attention
of both Russian and foreign researchers [2—5].

At the same time, there is concern about the
threat of the spread of mass diseases, which is
convincingly demonstrated by the epidemics of HIV
infection [6], various types of influenza, SARS,
Ebola fever [7-9], and the ongoing COVID-19
pandemic, which has become a global challenge of
our times [10].

The foregoing actualises transportation of the
wounded and sick by sea under various legal
regimes, primarily in emergency situations and
during armed conflicts. Russian researchers have
paid some attention to the issues of legal regulation
of health aspects of transportation activities,
including maritime transportation [11], the
functioning of transport system in the context of
counteracting the coronavirus infection pandemic.
In particular, the authors of [ 12] noted the possibility
of applying the experience of using medical ships
to combat plague, cholera, and other infectious
diseases in modern conditions. At the same time,
considering the growing factor of military threats
[13], it seems appropriate to consider the issue of
transporting the wounded and sick by sea during
an armed conflict.

In this situation, after an armed conflict at sea
arises, the norms of international humanitarian law
(IHL) come into force, including the Geneva
Convention for the Amelioration of the Condition
of Wounded, Sick and Shipwrecked Members of
Armed Forces at Sea of August 12, 1949 (GC II).
According to them, these persons must be
guaranteed humane treatment and care without any
discrimination (adverse distinction) founded on
such criteria as sex, race, nationality, religion,
political opinions, or other similar criteria. Any
attempts upon their lives or their persons are strictly
prohibited and, in particular, it is forbidden to
murder or exterminate them, subject them to torture
to biological experiments, wilfully leave them
without medical assistance and care, or deliberately
create conditions exposing them to contagion or
infection. Only urgent medical reasons authorise
priority in the order of treatment. It should be

immediately noted that the norms of IHL are valid
both under the conditions of an international armed
conflict and a non-international armed conflict [14].

At the same time, the status of medical ships
involved in transportation and assistance to the
wounded, sick and shipwrecked is of particular
interest.

Thus, the objective of the research is to study
the features of the legal regulation of transportation
of wounded, sick and shipwrecked, as well as the
provision of medical care to them by hospital ships
during an armed conflict at sea.

For this, general scientific and special legal
research methods used in the research comprised,
namely, historical-legal, formal-legal, comparative-
legal methods, as well as the method of interpreting
legal norms. An interdisciplinary approach was also
widely used.

RESULTS
Historical Background

Even at the turn of the 18th and 19th centuries,
ships accompanying naval forces in order to collect,
treat and transport the wounded and shipwrecked
were a common feature!, while examples of
employment of military hospital ships had been
known before (see, e.g. [15]). Military hospital
ships were also deployed near the coast of territories
where fighting was going on in order to provide
care to the wounded in the field. During the Second
World War, military hospital ships «began by
general consent to undertake the transport of
casualties from land warfare» [16].

The protection of hospital ships first found its
way into the Additional Articles relating to the
Condition of the Wounded in War. Although the
Additional Articles never became binding
provisions of law of treaties, they were clearly born
out of the general belief that military hospital ships
had already enjoyed special protection under
customary international humanitarian law.
According to the Additional Articles, military and
neutral hospital ships enjoyed the character of
neutrality, that is, protection from attacks, if they
did not commit acts harmful to the enemy.

At the first Hague International Peace Conference
in 1899, it was considered that the Additional Articles
might constitute the best basis for the « adaptation

* Convention (II) for the Amelioration of the Condition
of Wounded, Sick and Shipwrecked Members of Armed
Forces at Sea. Geneva, 12 August 1949. Commentary 2017.
Article 22 — Notification and protection of military hospital
ships. [Electronic resource]: https://ihl-databases.icrc.org/
en/ihl-treaties/gcii-1949/article-22/commentary/2017. Last
accessed 14.09.2022.
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to naval war of the stipulations of the Geneva
Convention of 1864»23,

Accordingly, Article 1(1) of the 1899 Hague
Convention III stipulated that «Military hospital
ships, that is to say, ships constructed or assigned by
States specially and solely for the purpose of assisting
the wounded, sick or shipwrecked, and the names of
which shall have been communicated to the
belligerent Powers at the beginning or during the
course of hostilities, and in any case before they are
employed, shall be respected and cannot be captured
while hostilities last»*.

The delegates to the Second Hague Peace
Conference in 1907 did not find it necessary to
significantly alter the 1899 provisions. Therefore,
Article 1(1) of the Hague Convention X of 1907,
practically identical to the preceding norm of 1899,
was adopted without discussion®. Article 1 of the
Hague Convention X of 1907 was perceived as
a prohibition not only of the capture of hospital ships,
but also of attacks on them, as long as they serve
exclusively to fulfil their humanitarian task, although
it did not explicitly prohibit this®.

The Hague Convention Il of 1899 and the Hague
Convention X of 1907 strengthened the legal
protection of military hospital ships, but the First and
Second World Wars revealed the need for gradual
development of more detailed IHL rules applicable
to such ships. During two world wars, there were
many attacks on hospital ships. Some of these attacks
were attributed to difficulties in identifying or to
employment of such ships close to the area of

2 Hague Peace Conference [in Russian], p. 444. [Electronic
resource]: https://runivers.ru/enc/tematicheskiy-
katalog/vneshnepoliticheskaya-istoriya-rossii/mirnye
dogovory/591401/. Last accessed 14.09.2022.

3 Convention (III) for the Adaptation to Maritime Warfare
of the Principles of the Geneva Convention of 22 August
1864. The Hague, 29 July 1899. Historical treaty. [Electronic
resource]: https://ihl-databases.icrc.org/en/ihl-treaties/
hague-conv-iii-1899?activeTab=historical. Last accessed
14.09.2022.

4 Convention (IIT) for the Adaptation to Maritime Warfare
of the Principles of the Geneva Convention of 22 August
1864. The Hague, 29 July 1899. Article 1. [Electronic
resource]: https://ihl-databases.icrc.org/en/ihl-treaties/
hague-conv-iii-1899/article-1?activeTab=historical. Last
accessed 14.09.2022.

5 Convention (X) for the Adaptation to Maritime Warfare
of the Principles of the Geneva Convention. The Hague,
18 October 1907. Historical treaty. [Electronic resource]:
https://ihl-databases.icrc.org/en/ihl-treaties/hague-conv-
x-1907?activeTab=historical. Last accessed 14.09.2022.

5 Convention (X) for the Adaptation to Maritime
Warfare of the Principles of the Geneva Convention.
The Hague, 18 October 1907. Article 1. [Electronic
resource]: https://ihl-databases.icrc.org/en/ihl-treaties/hague-
conv-x-1907/article-1?activeTab=historical. Last accessed
14.09.2022.
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hostilities at sea, while others were deliberate
because the parties to the conflict supposed that these
ships were employed illegitimately, or that they were
not entitled to protection or lost such a right by acts
harmful to the enemy [17; 18]. In particular, the lack
of agreement on minimum tonnage turned out to be
one of the main reasons why the protection of
military hospital ships was not as effective as the
drafters of the Hague Conventions had assumed.
After the end of World War II, it was time to make
the protection of hospital ships more effective.

Legal Regulation at the Present Stage

The Geneva Convention for the Amelioration of
the Condition of Wounded, Sick and Shipwrecked
Members of Armed Forces at Sea of August 12, 1949
(GC1I) distinguishes between military hospital ships
of parties to the conflict, on the one hand, and hospital
ships utilised by national Red Cross or Red Crescent
Societies, officially recognized relief societies or
private persons of a belligerent state or neutral states,
on the other.

The word «military» means that hospital ships
must be operated by or under the exclusive control
of the armed forces of a State Party to the Convention.
This requirement is met if such vessels are categorized
as either «warshipsy, or «auxiliary ships» as defined
in international treaty and customary law. This
requirement is met if they qualify as either «warships»
or «auxiliary vessels» as defined in international
treaty law and customary law. This term is broad
enough to apply equally to «warships» and to
«auxiliary vessels», as long as they are in fact
operated by, or under the exclusive control of, the
armed forces. The interpretation of Article 22,
according to which States are free to use either
auxiliary vessels or warships as military hospital
ships, is confirmed by State practice. The Peace Ark
is operated by the People’s Liberation Army Navy
(PLAN) of the People’s Republic of China under the
command of a duly commissioned officer and
manned by a crew under regular armed forces
discipline. Hence, it qualifies as a warship. However,
the PLAN considers it to be an ‘auxiliary vessel’
since it is specially and solely built and equipped as
ahospital ship. The US Naval Ship (USNS) Comfort
and the USNS Mercy are operated by the US Military
Sealift Command, with a civilian master and crew,
but the medical staff is under the command of an
officer of the medical corps. The same holds true for
the Russian Federation’s naval hospital ships Irtysh,
Svir and Yenisey. The Russian and US hospital ships
thus qualify as auxiliaries. It is clear that,
notwithstanding the technical qualification of



avessel —be it as a warship or auxiliary vessel —once
it fulfils the requirements of a hospital ship, it is
entitled to the special protection due to it under the

law?.

Protection Against Attack and Capture

In order to be able to exercise their functions,
military hospital ships under IHL enjoy special
protection «in any circumstancesy, independently of
the presence on board of the wounded, sick or
shipwrecked (if only those ships do not commit acts
harmful to the enemy). They may not be attacked or
captured but shall at all times be respected and
protected on condition that their names and
descriptions have been notified to the Parties to the
conflict ten days before those ships were employed.

The prohibition of attack applies to every act of
violence aimed at destroying, sinking or otherwise
inflicting damage on a military hospital ship. It is not
limited to the use of common naval weaponry, such
as a warship’s guns, torpedoes, naval mines or
missiles [19], but applies to the use of all methods
and means of warfare and to all measures that may
have a negative impact on the functioning of
a military hospital ship. Prohibited attacks are
therefore not limited to the use of conventional
weapons that have kinetic effects. They also include
the use of means and methods that, by whatever
mechanisms or effects, severely interfere with the
functioning of the equipment necessary for the
operation of a military hospital ship, such as so-called
«cyber-attacksy [20; 21].

Because they are specifically constructed or
equipped with a view to assisting the wounded, sick
and shipwrecked, military hospital ships are often
complex platforms. Their structure, components and
equipment are to a considerable extent interdependent
and are, individually or in their interaction, essential
for the performance of their humanitarian functions.
Hence, the prohibition of attacks against military
hospital ships must be interpreted in the broadest
possible sense, having regard to the object and
purpose of the prohibition. Furthermore, it applies
not only to acts that actually damage or destroy ships
or their equipment, but also to acts that have
remained unsuccessful or are intercepted or repelled?.

However, the prohibition does not apply to
damage accidentally or unavoidably inflicted on
a hospital ship or its equipment. Rather, the
prohibition of attack is limited to intentional attacks
and to those launched in neglect of the obligation to
take feasible precautions. According to Article 30(4),
(military) hospital ships «during and after an
engagement... will act at their own risk»?.

The object and purpose of the prohibition against
capturing enemy military hospital ships is to avoid
the consequences usually attached to their status as
enemy auxiliaries (or warships) and hence as
legitimate booty of war, and to safeguard, for the
duration of an armed conflict at sea, the performance
of their humanitarian functions®.

In the naval context, the prohibition of capture
applies to all acts of asserting control over a vessel
to the exclusion of the flag State concerned. Usually,
this will be achieved by deploying a boarding team
that will then exercise control over the ship and its
crew. Since captured enemy government vessels, as
booty of war, need not be adjudicated on by a prize
court, ownership passes to the captor as soon as
capture has been accomplished! [22].

Capture must be distinguished from the measures
provided for in Article 31(1), i.e., diversion (in the
sense of «ordering off»), control and search, and
detention. Although all these measures result in an
exercise of control, they are temporary and do not
aim at an appropriation of the ship®.

The express prohibition of attacks against
military hospital ships only makes sense if they are
of enemy nationality. Neutral military hospital ships
are warships or auxiliaries, enjoying sovereign
immunity, and an attack against them or visiting and
searching them would constitute a violation of the
flag State’s rights'. Neutral non-military hospital
ships, i.e. those operated by neutral National Red
Cross or Red Crescent Societies, officially recognized
relief societies or private individuals, are regulated
by Article 25 of GC II, which states that they shall
have the same protection as military hospital ships
and shall be exempt from capture, on condition that
they have placed themselves under the control of one
of the Parties to the conflict, with the previous
consent of their own governments and with the
authorization of the Party to the conflict concerned,
in so far as the provisions of Article 22 concerning
notification have been complied with There was no
reference to hospital ships belonging to, or operated
by, a neutral flag State.

Military hospital ships shall be built and
equipped «specially and solely with a view to
assisting the wounded, sick and shipwrecked, to
treating them and to transporting themy. It follows
from this provision and from the context of Articles
30 and 34 of GC I that military hospital ships should
be engaged in exercise of exclusively The obligation
to «protect» qualifying personnel of hospital ships,
and their crews, entails, at a minimum, an obligation
to take steps to ensure that they can carry out their
work and to refrain from unduly interfering with their
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work, such as by arresting them simply for
performing their assigned duties’. More broadly, in
the context of Protocol Additional to the Geneva
Conventions of 12 August 1949, and relating to the
Protection of Victims of International Armed
Conflicts (Protocol I), of 8 June 1977 (further referred
to as Additional Protocol I®), this entails an obligation
to comply with Art. 16 («General protection of
medical duties «). This obligation applies to medical
personnel, both one’s own and those of the enemy,
for example, when their members are at the mercy
of the opposing side.

As with the obligation to «respect», the obligation
to «protect» applies both to the State and to its organs,
each of which may bear responsibility under
applicable international law, i.e., be it State
responsibility or individual criminal or disciplinary
responsibility. The overarching objective of the
obligation to «protect» is to ensure that the persons
entitled to such treatment can reach those in need —
that is, in the case of medical personnel, the wounded
and sick’.

Specifics of Medical Transport, Transportation
of Civilians and Assistance to Them

This means that a military hospital ship qualifies
for protected status so long as it performs two distinct
and cumulative humanitarian functions: first, to treat,
and second, to transport victims of armed conflict.
In any event, every wounded, sick or shipwrecked
person who has been taken aboard a military hospital
ship will of necessity be transported and, to a greater
or lesser extent, provided with the necessary medical
care. It is therefore the ability to perform these two
tasks that distinguishes hospital ships from coastal
rescue craft and other medical transports that are
usually limited to providing expeditious transport to
amedical facility and basic life-sustaining measures.

The primary functions of hospital ships are to
collect, treat and transport those in need of assistance
at sea. The evacuation of wounded and sick members
of land forces, while certainly a lawful and protected
activity, does not imply that hospital ships may in an

" Convention (II) for the Amelioration of the Condition
of Wounded, Sick and Shipwrecked Members of Armed
Forces at Sea. Geneva, 12 August 1949. Commentary
2017. Article 36 — Protection of the personnel of hospital
ships. [Electronic resource]: https://ihl-databases.icrc.
org/en/ihl-treaties/gcii-1949/article-36/commentary/
2017?activeTab=undefined. Last accessed 14.09.2022.

8 Protocol Additional to the Geneva Conventions of 12 August
1949, and relating to the Protection of Victims of International
Armed Conflicts (Protocol I), 8 June 1977. Text and
commentaries. https://ihl-databases.icrc.org/en/ihl-treaties/
api-1977?activeTab=1949GCs-APs-and-commentaries. Last
accessed 14.09.2022.
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unlimited and exclusive manner deliver medical
items or that they can be used as transport ships for
medical personnel and items. Hence, the carriage of
surplus medical stores and supplies ‘must be
subordinate to the dominant object of the voyage,
i.e., to pick up casualties at its destination. This
finding is supported by Article 35(5). Although the
transportation of medical personnel and equipment
over and above their normal requirements may not
be considered as depriving hospital ships of their
protection, it does not mean that they may be used
exclusively for the transportation of a disproportionate
quantity of medical personnel and equipment?.

Although the carriage of wounded, sick and
shipwrecked civilians goes beyond the primary
functions of specially protected hospital ships, it is
still to be considered as the performance of
a genuinely humanitarian function and, for that
reason, does not deprive a hospital ship of its
protected status under international humanitarian
law.

Article 35(4) of GC 1I justifies the conclusion
that hospital ships are allowed to assist wounded,
sick and shipwrecked civilians. This certainly holds
true if they are wounded, sick or shipwrecked as
a result of naval action. As far as the requirements
flowing from the Second Convention are concerned,
every wounded, sick or shipwrecked civilian found
at sea may be taken on board a military hospital ship,
if it is on the scene. It does not matter whether the
shipwreck has been caused by armed hostilities,
a collision, grounding, bad weather or sea conditions?.
In modern conditions, military personnel and
civilians may be struck down on the same spot and
by the same act of war. In such cases, they must be
able to be treated by the same orderlies. Since the
causes of sickness, injuries or shipwreck are
irrelevant, every civilian found at sea may benefit
from the services of a hospital ship or sickbay,
whether sick or wounded or not. Moreover, sick or
wounded civilians may be taken on board a military
hospital ship in port®.

So, as far as the requirements flowing from the GC
(I) are concerned, refugees and migrants found in
distress at sea may be assisted by military hospital ships
even though they may have decided to take to sea for
reasons unrelated to the armed conflict. In this context
it is important to emphasize, however, that rules of

° Convention (II) for the Amelioration of the Condition
of Wounded, Sick and Shipwrecked Members of Armed
Forces at Sea. Geneva, 12 August 1949. Commentary
2017. Article 35 — Conditions not depriving hospital ships
of protection. [Electronic resource]: https://ihl-databases.
icrc.org/en/ihl-treaties/gcii-1949/article-35/commentary/
2017?activeTab=undefined. Last accessed 14.09.2022.



international law outside the international humanitarian
law, and this depending on the circumstances, may have
the effect that such persons found in distress at sea must
be taken on board a military hospital ship®. These
include the provisions of the UN Convention on the
Law of the Sea of 1982; International Convention for
the Safety of Life at Sea (SOLAS) of 1974; International
Convention on Salvage (adopted in 1989, enter into
force in 1996); 1979 International Convention on
Maritime Search and Rescue (SAR, adopted in 1979,
entered into force in 1985); as well as a number of IMO
and UNHCR documents.

In addition, Article 22(1) of the Additional
Protocol I, provides that (military) hospital vessels
may carry «civilian wounded, sick and shipwrecked
who do not belong to any of the categories mentioned
in Article 13 of the Second Convention»®,

There is, however, one category of civilians that
have not right to benefit from the assistance provided
by military hospital ships: civilians in port or on land
who are neither wounded nor sick. The wording of
Article 35(4) of the GC II is clear on this point.
Civilians taken on board a military hospital ship must
be in need of assistance because of their physical
condition. Although women, children and the elderly
are, in principle, considered as vulnerable and thus
entitled to special respect and protection, they cannot
be considered as wounded or sick unless they are
«in need of immediate medical assistance or care»
within the meaning of the article 8(a) of Additional
Protocol 1. The same applies to civilians who may
find themselves in a desperate situation (e.g.,
refugees on land). The only available remedy is
a cartel ship or aircraft, i.e., a specific vessel or
aircraft that the Parties to the conflict have, in an
agreement, identified as being entitled to transport
civilians and refugees without being interfered with
by the enemy™.

CONCLUSION

Currently, only few States use military hospital
ships within the meaning of GC II. Perhaps this is
due to the fact that the construction and equipment
of military hospital ships is a very expensive
undertaking. In addition, such ships (and, if any,
helicopters on them) are difficult to protect against
modern high-tech weapons [23], including unmanned
maritime systems [24] and aircraft [25]. Some states,
notably the United Kingdom, have decommissioned
their former military hospital ships from the regular
navy because they were not apt to continue to expose
them to the danger of accidental or deliberate attack.
Instead, they have begun equipping some of their
warships with medical aid compartments, thereby

converting them into «primary casualty receiving
ship» [26] that do not qualify for special protection
under Article 22 of GC II. These new practices
deprive the victims of armed conflict of a convenient
platform where they can receive prompt and effective
medical care at sea. In addition, without hospital
ships, states will not be able to provide medical care
to victims of international armed conflicts between
other states. According to Art. 22(2)(a) AP I, military
hospital vessels may be provided to a party to the
conflict by « by a neutral or other State which is not
a Party to that conflict».

These trends seem to be rather alarming, since
they violate the already fragile balance between the
practical needs and the limited possibilities of their
legal regulation. Given the obvious sufficiency of
the existing rules of international humanitarian law,
there is no need to adopt new ones in the foreseeable
future. At the same time, there remains a need to
make adequate use of existing instruments of the
international humanitarian law in order to ensure the
safety of medical facilities, including hospital ships,
and their personnel, designed to provide impartial
assistance to all the victims of armed conflicts,
regardless of where they occur — on land or at sea.
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ABSTRACT

The article substantiates the relevance of studying individual
motivators of future civil aviation pilots and future railway employees
in the context of their professional education and describes the
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INTRODUCTION

Currently, best practices of human resources
management pay more and more attention to
the study of individual motivators of
employees. Individual employee motivators
are incentives that encourage a particular
employee to perform more efficiently [1].
Previously, it was believed that material
remuneration in monetary or non-monetary
form can better than all initiate professional
activity of an employee. Currently, effective
motivators comprise also free time, the
opportunity to choose a convenient vacation
time, professionally prestigious business trips,
advanced training courses, etc. [2, pp. 160—
167; 3, pp. 361-417; 4, pp. 71-80; 5-7;
8, pp- 366-380]. A distinctive feature of
companies focused on development of
amotivation environment is the study of personal
motivators of employees and offering them
a choice of motivation options commensurate
with the professional result obtained by the
employee and consisting of the motivators in
which the employee is really interested in [9, pp.
160—-167]. Such an approach to stimulating the
labour activity of personnel allows not only
considering individual preferences of the
employee, but is also a manifestation of corporate
care based on the freedom of the employee to
choose such an incentive, which will further
develop his professional initiative and
performance to the maximum extent.

The study of individual motivators of
employees allows management to
psychologically expediently distribute the
bonus fund of the enterprise, correlate the
expectations of employees with capabilities of
the company, and find additional corporate
resources to develop its competitiveness.
Determining the personal motivators of
employees allows management to use
additional levers of influence on the staff,
predict the behaviour of employees and ensure
its uniformity. This is due to the fact that
a systematic analysis of prevailing and rejected
individual motivators of employees
demonstrates a system of personal values of
employees being implemented, which are the
basis of the real organisational culture of the
enterprise. In management practices, there are
various technologies for monitoring and
developing the motivation environment:
employees’ surveying to identify segmented
and corporate-wide values [9, pp. 177-185],

study of job satisfaction [10, pp. 33-109],
study of motivation resources of enterprise
management [11, pp. 124—136], staff turnover
analysis [12, pp. 369-377].

The study of individual motivators is
important at various stages of the professional
career of employees. So, during the period of
obtaining professional education, students
have the opportunity, having studied their
system of personal motivators, to correlate
their professional expectations with the
possibilities of their future profession, to
correct the imbalance that has arisen through
development of new motives for professional
activity.

Knowledge of the main trends in
development of students’ personal motivators
for their mastering and self-development in
their future professional activity will allow the
administration of educational institutions to
make adjustments to the educational process,
bringing into line the requirements and features
of students’ future professions and their
personal ideas regarding the style of work
regarding their chosen future occupations
[13; 14].

The objective of the article is to present and
analyse the results of a study on individual
motivators of future civil aviation pilots
(hereinafter referred to as CA) under the
conditions of their higher professional
education, as well as to conduct a comparative
analysis of severity of motivators of students
studying at civil aviation and railway
educational institutions.

MATERIALS AND METHODS

The objective was achieved through
application of theoretical (analysis of scientific
literature, comparative analysis, extension), as
well as empirical research methods (diagnostic
experiment).

The research comprised a study on
individual motivators of cadets-pilots of the
5% year at Ulyanovsk Civil Aviation Institute
named after Air Chief Marshal B. P. Bugaev
and of railway students of the 3™ year at
Ulyanovsk Railway Transport College.

The study was carried out in three stages.

The first stage focused on identification of
personal and mean group motivators of 5" year
cadets pursuing the «Organization of flight
work» study course at Ulyanovsk Civil
Aviation Institute named after Air Chief
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Marshal B. P. Bugaev. The study was conducted
in November—December 2021 and involved
141 cadets (five study groups). The results of
the diagnostics allowed to develop an mean
group motivation profile of the respondents
and to analyse its correlation with the
characteristics of the profession of a civil
aviation pilot.

The second stage of the study focused on
diagnostics and subsequent analysis of
personal and mean group motivators of 50
3™ year students of Ulyanovsk Railway
College, pursuing the «Technical operation of
rolling stock of railways: — Assistant driver of
a diesel locomotive» study course. The study
was conducted in February 2022.

The third stage focused on a comparative
analysis of the mean group profiles of future
transport employees (civil aviation pilots and
diesel locomotive driver assistants) and on
drawing research and practical conclusions.

The «Motivation profile» test by S. Ritchie
and P. Martin, which is a reliable and valid tool
for measuring person’s individual motivations
for activity, was used a diagnostics tool [15].
The authors of the test identified 12 motivation
factors which are human needs that motivate
people at work. Below, there is a brief adapted
description of these factors followed by the
indication of the value of the mode (the most
common value of the motivator in the group
of respondents participating in the initial
approbation of the test) [15, pp. 24-26].

1. The need for high earnings, material
rewards and material benefits. Mode — 27
points.

2. The need for comfortable working
conditions. Mode — 17 points.

3. The need to structure work, to reduce the
degree of uncertainty associated with work.
Mode — 26 points.

4. The need for social contacts with a wide
range of people. Mode — 27 points.

5. The need for stable, trusting relationships
with a small group of people. Mode — 18
points.

6. The need for recognition and
acknowledgment from other people. Mode — 35
points.

7. The need to set and achieve complex
professional goals, self-motivation. Mode — 36
points.

8. The need for influence, power, and
control over others. Mode — 31 points.

Al

9. The need for variety and change, novelty,
avoidance of boredom. Mode — 34 points.

10. The need for creativity, openness to new
ideas, curiosity. Mode — 32 points.

11. The need for self-improvement of one’s
personality. Mode — 35 points.

12. The need to be in demand in the
framework of interesting and socially useful
activity. Mode — 41 points.

After determining severity of each of these
factors, the researcher builds an individual
motivation profile of the tested person, which
is analysed according to the priority of each
motivation factor and their cross-influence.
This makes it possible to assess the real picture
of person’s needs and, as a result, draw
conclusions about professional aspirations of
the respondent, the conditions of his job
satisfaction, and the presence of scarce needs.

RESULTS

Study of the Features of Individual and
Mean Group Motivators of Students of
Transport Educational Institutions

The first stage of the diagnostics of
individual motivators involved five training
groups of cadets-pilots, personal values of each
of 12 motivators for each cadet were calculated.
Next steps were to develop mean group
motivation profiles for each of five training
groups, then, a general group profile, which
was further analysed from different aspects.

Mean group values of 12 motivators for
each training group of cadets-pilots are shown
in Table 1.

To obtain a more homogeneous picture of
severity of motivators with the considered
group of respondents, we built an mean group
profile of the pooled group of cadets. It is
shown in Pic. 1.

The analysis of mean group motivators was
based on a comparison of motivators with each
other and with the value of the mode.

So, the results of the diagnostics of mean
group motivators showed that the most
pronounced motivators of the surveyed cadets-
pilots were «Income», «Achievements» and
«Interesting and useful worky.

The combination of «Income» and
«Achievementsy factors may indicate that the
respondents associate high remuneration with
the results of their work. At the same time, they
are ready to set themselves complex
professional goals, make the necessary efforts



Table 1

Mean group motivators of cadets-pilots [compiled by the authors]

No, | Motivation factors Mode ls)ildy groul;s- 5 P13 P4 s xfgg
1 Income 27 354 30,45 28,1 33,8 33,83 32,3
2 Work conditions 17 29,3 33,68 30 29,1 31,61 30,7
3 Structuring 26 29,0 32,09 31,3 33,45 31,17 31,3
4 Social contacts 27 21,6 29,64 27,8 28,1 27,78 27

5 Relationship 18 22,9 28,41 25 26,7 29,33 26,5
6 Acknowledgment 35 31,2 29,45 32,2 32,35 32,11 31,4
7 Achievements 36 349 30,95 34 31,95 29,67 32,3
8 Power 31 24,7 29,73 26,1 24,5 26,44 26,3
9 Changes 34 28,7 30,23 27 31,2 28,78 29,2
10 Creativity 32 29,8 29,09 29,9 29,4 27,39 29,1
11 Self-improvement 35 34,0 28,27 29.3 30,6 31,72 30,7
12 Interesting and useful work 41 37,6 27,73 352 31,95 28,89 32,2

* Here and further-on the short names are used in designations of the factors.

and receive appropriate remuneration for this.
Such an attitude towards professional activity,
on the one hand, encourages future civil
aviation pilots to engage in professional
development, and on the other hand, it can
cause them to feel that their efforts and
earnings do not match. This, in turn, can
increase job dissatisfaction and a decrease in
interest in it.

The combination of the significant factors
«Income» and «Interesting and useful work»
means that cadets understand that they will be
remunerated, first of all, for the benefit that

they bring to people. It should be noted that if
usefulness and interestingness of work in
a company is not supported by organisational
conditions, then the material remuneration of
an employee is unlikely to increase the
performance of the employee’s work.
Therefore, the administration of aviation
companies should understand that high salaries
of pilots cannot be a sole guarantee of the
quality of work of flight crews. It is necessary
to purposefully maintain pilots’ interest in
work for they perceive it as useful and
meaningful for people.

mean value

Pic. 1. Mean group motivators of cadet pilots [performed by the authors].
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Table 2

Mean group motivators of railway college students [compiled by the authors]

No, Motivational factors Mode Mean group value
1 Income 27 334
2 Work conditions 17 334
3 Structuring 26 34,1
4 Social contacts 27 33,2
5 Relationship 18 26,7
6 Acknowledgment 35 33

7 Achievements 36 30

8 Power 31 22,1
9 Changes 34 28
10 Creativity 32 253
11 Self-improvement 35 30,4
12 Interesting and useful work 41 29,2

The combination of the importance for
pilots of the factors «Achievements» and
«Interesting and useful work» once again
confirms the need for aviation companies to
use modern social management tools to
maintain the interest and personal perception
of significance of work among the aviation
personnel.

When comparing these motivation factors
that are significant for future pilots with the
mode (the mean statistical value of motivators
obtained by the authors of the test during its
approbation), it turned out that «Income» factor
significantly exceeds the mode value, and
«Interesting and useful work» factor is
significantly lower than the mode value. This
once again confirms the need to maintain (at the
expense of internal resources or of the resources
of the aviation company) a high interest of pilots
in work, which will initiate their professional
achievements and increase the corresponding
material reward, which is a very important
motivation factor for respondents.

The analysis of the mean group motivation
profile of future pilots showed a rather high
significance of working conditions for them,
which indicates that cadets understand the
peculiarities of the lifestyle of a civil aviation
pilot, the need for an aviation company to
comply with work/rest cycle of the flight crew,
and the impact of these regulations on flight
safety.

AL i | |

It is interesting to note that the significance
for cadets of power and propensity to change
is much lower than the mean values. This may
indicate the orientation of pilots, first, to
a «horizontal» career (changing the type of
aircraft while maintaining the job position),
second, to the importance of stability in all
areas of life. These assumptions have been
confirmed by studies of the main career
orientations of future pilots according to Edgar
Schein’s Career Anchors method [16].

It is important to note that the combination
of the high significance of «Income» factor for
cadets and the rather low significance of
«Power» factor indicates that respondents
understand the importance of vocational
training, mastering more complex types of
aircraft for consistent building of an expert
career, which is an indicator of not only
professional, but also material status of a pilot.

Combination of the high importance of
«Income» and the relatively low importance
of «Relationship» factor for future pilots is
also a feature of the obtained motivation
profile. The «Relationship» factor means the
importance for a person of building long-term
trusting relationships with colleagues. The low
value of this factor shows the readiness of
future pilots for the specifics of professional
interaction in corporate flight departments,
where remote contacts of pilots prevail over
face-to-face relations, and do not allow
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Pic. 2. Mean group motivators of railway college students [performed by the authors].

establishment of close interpersonal
relationships between colleagues. Probability
to be in a crew where pilots have never
previously flew together also develops among
civil aviation pilots readiness for rather short-
term (for duration of the flight) business
contacts.

The analysis of the results of the second
stage of the study can be described as follows.

The mean group values of 12 motivators
after diagnostics of the students of Railway
college were similarly calculated. They are
shown in Table 2.

To get a clearer picture of severity of
motivators in the declared group of respondents,
we built a mean group profile of the combined
group of railway students. It is shown in Pic. 2.

When analysing mean group motivators of
railway students, we will also use a comparison
of motivators with each other and with the
value of mode.

So, the results of the diagnostics of mean
group motivators of railway college students
showed that the most pronounced motivators
of the respondents are «Income», «Work
conditionsy, «Structuring». The predominance
of these motivators may indicate, on the one
hand, the priority of external motivation among
future railway employees (decent wages, good
working conditions, well-defined work
regulation), and, on the other hand, may
become an indicator of readiness for strict
respect of job description, desire to improve
their material well-being through conscientious
work, compliance with employee discipline.

vidi ARV S>AUMKOVAa / m

«Power» factor turned out to be the least
significant motivation factor. This may indicate
the orientation of college students, first, to
a horizontal, and not to a vertical (aimed at
promotion to the next job position) career.

When comparing motivation factors that
are significant for future railway employees
with the mode, it turned out that «Work
conditions» factor significantly exceeds the
value of mode, and «Interesting and useful
work» factor is significantly lower than the
value mode.

This is a confirmation of the need to
maintain a high interest in future work among
students during the learning period, demonstrate
the relationship between the results of work
and earnings, develop readiness for various
working conditions and force majeure
circumstances.

The analysis of the mean group motivation
profile of future railway employees showed
arather high significance of working conditions
for them, which indicates that students
understand the peculiarities of the lifestyle of
railway employees, the need for a railway
enterprise to comply with work/rest schedules,
and the impact of these regulations on traffic
safety.

It is important to note that the combination
of the high significance of «Income» factor for
students and the rather low significance of
«Powery factor indicates that the respondents
understand the importance of vocational
training, mastering modern types of railway
vehicles for consistent building of
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Pic. 3. Mean group motivators of cadet pilots and railway college students [performed by the authors].

a professional career, which is an indicator of
not only professional, but also material status
of a railway employee.

The third stage of the study was dedicated
to a comparative analysis of the mean group
motivators for the professional activity of
future aviation and railway employees.

A visual representation of the results obtained
is shown in Pic. 3.

Comparison of individual motivators of
future pilots and railway employees showed
a sufficiently high similarity of almost all
motivators. Respondents equally appreciate the
importance of remuneration, work conditions and
the regulation there-of, as well as relationships
with colleagues. These motivators to a certain
extent characterise the professional style of
transport employees since the work-rest schedule,
the equipment of the workplace, a precise
regulation of activity are necessary attributes of
these professions that ensure safety of air and rail
transportation. Sufficiently high severity of the
relationship motivator shows that students
understand the importance of establishing
positive relationships with the colleagues in
interactions aircraft commander — co-pilot,
locomotive driver — assistant driver, respectively.

The greatest discrepancies were revealed in
severity of motivators «Social contacts» and
«Power». Railway students attach greater
importance to the need to expand social contacts,
professional ties, and communication skills.
Cadet pilots are more focused on the possibility
of influencing, exercising control over colleagues.

/VOTICG IOT M I'd

This style of behaviour of the CA pilot is quite
consistent with the CRM system, which provides
for a clear cross-check of the flight crew
members.

Comparison of severity of individual
motivators of future pilots and railway employees
the value of the mode showed that motivators of
income, conditions and structuring of work in
both groups of respondents significantly exceed
the value of the mode. This indicates the
increased importance of these labour incentives.
On the one hand, this may indicate that students
understand the features of their professions, and,
on the other hand, they may have overestimated
expectations regarding formal aspects of
professional activity, which may not correspond
to the real situation.

Quite indicative was the fact that the
motivators «Interesting work», «Self-
improvement» and «Changesy for all respondents
are much lower than the value of the mode. This
may indicate an insufficiently high interest of
students in the content of their future profession
and, as a result, in the desire to develop in it. At
the same time, the lowered «Change» motivator
may indicate a conservative orientation of their
thinking, and, as a result, resistance to change.
Changes may relate to organisational,
technological changes, the development of new
types of vehicles, etc. Transport is a dynamically
developing sector of the economy; therefore,
employees of transport enterprises should be
ready for changes, which are always accompanied
by the need for professional development.



CONCLUSIONS

The study showed the importance of
a deeper investigation of the mechanisms of
formation of professional motivation of
students of transport educational institutions,
as well as of the search for opportunities for
more intensive «immersion» of students in
a real professional environment that forms an
adequate image of their profession. The study
of students’ personal motivators will make it
possible to systematise their professional
expectations into a holistic image of the
profession that exists in the minds of students,
to correlate it with professional realities and
organise work for a more detailed study by
students of the niceties, opportunities and
limitations of the future profession, style of
professional behaviour, regulations, features
of encouragement of employees, etc. This will
allow future specialists to quickly adapt to the
niceties of the chosen profession, to avoid
disappointment due to minor difficulties, and
to optimally organise their professional life,
taking into account the requirements of the
profession.
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The Influence of the Socionic Characteristics of a Pilot
on the Features of Perception and Interpretation
of Displayed Flight Instrument Information
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ABSTRACT

The article continues a series of papers by the authors of
the results of the study on perception and interpretation by a pilot
of visual information provided by flight instruments. The data
presented refer to experiments conducted in 2021-2022 with
a sample of 50 cadet pilots. According to V. A. Sychev, the well-
known aviation professor, in the piloting technique, perceptual
errors are most common. Among many flight instruments
important for piloting an aircraft, there is one whose influence
on the «Loss of control in-flight» (LOC-I) problem is the
greatest - this is the attitude indicator. Several catastrophes are
associated with perceptual errors of the readings of attitude
indicators. One of the most tragic accidents of this kind was the
crash near Perm on September 14, 2008, of a Boeing-737
aircraft.

The paper presents the results of a comparative study
carried out to identify individual differences in perception and
interpretation by tested cadet pilots of the roll indications on the
attitude indicator with the «inside-out» and «outside-in» display
options. During task performance, the participants were
presented with a sequential series of images in the form of slides
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with roll indications of the attitude indicator with different display
options. The experiment was carried out using a stationary Eye
Tracker Tobii REX device. The analysis and processing of the
data obtained was carried out using a special computer software
developed by A. P. Plyasovskikh at the All-Russian scientific
Research Institute of Radio Equipment. The participants to the
experiment underwent also psychodiagnostics using Keirsey
and MM-1 socionic tests. Results were subject to mathematical
processing with correlation analysis and G-sign test.

The arguments given by some authors in favour of the
«outside-in» version of the indication were fully confirmed since
the number of errors when determining the side of the roll on
the «inside-out» display of the attitude indicator turned out to
be seven times higher than on the «outside-in» display. The
hypothesis that socionic characteristics are predictors of the
pilot’s correct perception and interpretation of visual instrumental
information has not been confirmed. It is possible that the
absence of significant correlations was also influenced by the
significant uniformity in the socionic characteristics of the
surveyed persons.
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INTRODUCTION

«The spatial disorientation of an aircraft (AC)
pilot poses an extremely serious threat to flight
safety since further development of situation, as
a rule, causes serious consequences, such as
a difficult spatial position, an aircraft upset; stall,
that is, those that are classifying the events as
belonging to «Loss of control in-flight» (LOC-I)
category» [1, P. 212; 2, P. 46]. This statement can
be confirmed by one of the numerous examples
of this kind can, e.g., the incident on February
19, 1985, with the Boeing 747SP-09 of China
Airlines flying from Taipei to Los Angeles over
the Atlantic [3]. But if in the above case the
LOC-I incident occurred due to inattention and
distrust of the flight instruments on behalf of the
aircraft commander, then the situation becomes
much worse when the aircraft pilot misperceives
the readings of the flight instrument, that is, when
a «perceptual error» occurs [4, P. 35].

Therefore, the study of predictors that affect
the correct perception and interpretation by an
aircraft pilot of displayed information of flight
instruments is, without a doubt, an important and
relevant problem.

STATEMENT OF THE PROBLEM

«Clarity and distinctness of perception are of
decisive importance for success of any kind of
human activity. The more accurate is the
perception, the more fully the person reflects the
object of his activity, the more productive are his
actions: he acts as he perceived» [4, P. 34].
According to the well-known aviation professor
V. A. Sycheyv, «the most common errors in flying
technique are errors in perception, less often are
errors in assessing the situation and decision, and
even less often are errors in implementing the
decision, i.e., in motion»!. However, among
many instruments important for aircraft piloting,
attitude indicator? should be distinguished. Its
influence on the LOC-I problem is difficult to
overestimate. Thus, the well-known aviation
psychologist, Professor V. V. Kozlov writes [5]
referring to [6; 7]: «Aviators know that how long
aviation exists, as long there are disputes about

! Sychev, V. A. Flight training A manual for initial training
of pilots in circular floght. All-Union Voluntary Society
for Promotion of Aviation. Moscow, DOSARM publ.,
1950-1952. In 2 volumes, 1950, Vol. 1, 196 p. [Electronic
resource]: http://akvictoria.by/wp-content/uploads/2016/02/
B.-A.-CprueB-O0yuenune-nonéry-acts-1-1950.pdf. Last
accessed 27.09.2022.

2 Previously it was called gyro horizon or artificial horizon. —
Transl. note.

how the roll indication should be displayed on
the attitude indicator: inside-out® («from the
plane to the ground, i.e., the symbol of the aircraft
is stationary, but the «ground» is movable),
outside-in* («from the ground to the plane, i.e.,
the symbol of the aircraft is movable, but the
«groundy is motionless»). At the same time, there
are periods when the acuteness of the discussion
on this problem subsides and it seems that it (the
problem) has been solved, however, a new
aviation accident with a spatial disorientation
established during the investigation raises the
problem of the type of roll indication with
renewed vigour. Until today, despite numerous
experimental studies on reliability of pilot actions
when using attitude indicators with different roll
display types, there has not been an unambiguous
opinion in air professional community both in
our country and abroad. On the contrary,
a paradoxical situation has arisen when
publications provide data in favour of the
outside-in roll display type, and the [acrospace]
industry (especially abroad) manufactures and
installs on aircraft mainly attitude indicators of
inside-out roll display type» [5, P. 108]%67,
Very impressive results of an experiment are
described in detail in works [6; 7] by the well-
known aviation psychologist P. A. Kovalenko.
In this experiment, «37 pilots of one of the
leading Russian airlines, under conditions
simulating a catastrophe, were determining the

® If translated literally, the authors’ term is «direct». It is also
known as inside-out, moving-horizon—fixed-aircraft, horizon-
moving display type. — Ed. note.

“If translated literally, the authors’ term is «reversey. It is also
known as outside-in, moving-aircraft-fixed-horizon, moving
airplane display type. — Ed. note.

5 Previc, F. H., Ercoline, W. R. The «outside-in» attitude
display concept revisited. The International Journal of
Aviation Psychology, 1999, Vol. 9 (4), pp. 377-401. https:/
doi.org/10.1207/s15327108ijap0904 5. [Access restricted
for subscribers]. — Ed. note.

6 Self, B. P., Breun, M., Feldt, B., Perry, C., Ercoline, W. R.
Assessment of Pilot Performance Using a Moving Horizon
(Inside-Out), a Moving Aircraft (Outside-In), and an Arc-
Segmented Attitude Reference Display. Paper presented
at the RTO HFM Symposium on «Spatial Disorientation
in Military Vehicles: Causes, Consequences and Cures»,
held in La Coruila, Spain, 15-17 April 2002, and published
in RTO-MP-086. [Electronic resource]: https://www.faa.
gov/about/office_org/headquarters_offices/avs/offices/aam/
cami/library/online_libraries/acrospace medicine/sd/media/
MP-086-30.pdf. Last accessed 07.08.2022. — Ed. note.

" Yamaguchi, M., Proctor, R. W. A Compatibility Analysis
of Attitude Display Formats. International Symposium
on Aviation Psychology, 2009, pp. 355-360. [Electronic
resource]: https://corescholar.libraries.wright.edu/cgi/
viewcontent.cgi?article=1058&context=isap_2009. Last
accessed 07.08.2022. — Ed. note.
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Pic. 1 Display images of the attitude indicator: a) inside-out, b) outside-in [2, P. 47; 9, P. 283].

spatial position and turning the aircraft into level
flight using the attitude indicator with an inside-
out roll and pitch display type. While doing that,
29 pilots (78,4 %) made mistakes in determining
the direction of roll and pitch, they made 61
(16,4 %) mistakes in determining the direction
of roll and 44 (11,9 %) mistakes in determining
the direction of pitch, that is they confused left
and right roll, as well as pitching and diving.
There were recorded illusions about spatial
mobility and control of the ground (instead of
aircraft) in flight, which may be one of the most
important causes of subsequent catastrophic
outcomes» [6: No. 2, P. 9; No. 3, pp. 10-11;
No.4,P. 11; No. 5,P. 9; 7, P. 2].

Such a catastrophic outcome, when it was the
perceptual error of the pilot in reading inside-out
display of the attitude indicator that became the
cause of the outcome, occurred near Perm on
September 14, 2008. Based on the results of the
investigation of this catastrophe?, the IAC in
section 5 (5.5) «Recommendations for improving
flight safety», among other things, recommended:
«to organise and conduct studies to analyse the
conditions for spatial disorientation by aircraft
crews and getting into a difficult spatial position
issuing practical recommendations to improve
flight safety; to develop and implement, based
on the results of the work, a special advanced
training course for flight crews (of upset recovery
type), providing for inclusion of theoretical and
practical parts in it» [6, No. 2, P. 10; 7, P. 3]. As
a matter of fact, the experiment described by

8 Final report on the results of the accident investigation:
Boeing-737- 500 VP-BKO 14.09.2008. [In Russian].
Interstate Aviation Committee. [Electronic resource]: https:/
mak-iac.org/upload/iblock/c2d/vp-bko_report.pdf. Last
accessed 27.09.2022.

Al

P. A. Kovalenko in papers [6; 7] was carried out
within the framework of these recommendations.

Both persons involved in Perm accident were
familiar with the outside-in display. Judging by
the average flight time of the experiment
participants (9918,8+1101,9 and 6382,7+1052,6
hours [6, No. 2, P. 10; 7, P. 3] for commanders
and co-pilots, respectively), they at least well
knew it too (about half or more of their entire
flight hours [6, No. 3, P. 18; 7, P. 31). Therefore,
the question arises whether these results are
consequence of a «force of habity, either of
a shortcoming of the Al with inside-out display,
and whether there are predictors that affect
correct perception and interpretation of displayed
flight instrument information by the pilot.

The objective of this article is to clarify the
issues of the advantages of inside-out and
outside-in display types.

MATERIALS AND METHODS

A comparative analysis was based on an
experiment that, besides fixing the immediate
results of the tasks performed by the participants,
also employed a stationary Eye Tracker Tobii
REX device to obtain additional information
about the main areas of attention focus while
perceiving a visual image®. «The analysis and
processing of the data obtained was carried out
using a special computer software (developed by
A. P. Plyasovskikh, chief designer of the
Research and Development Centre for Air Traffic
Management of the All-Russian scientific
Research Institute of Radio Equipment),
designed to analyse various aspects of gaze shift

° Tobii. [Electronic resource]: https://www.tobii.com/. Last
accessed 27.09.2022.



in the process of performing a given exercise»
[8, P. 129]. «A comparative study was carried out
on revealing individual differences in perception
and interpretation of the roll readings of attitude
indicator among the experiment participants [1;
2; 9] with «inside-out» and «outside-in» display
options (Pic. 1). The task was presented as
a series of slides sequentially shown to the tested
person and containing roll readings of attitude
indicators of both types. A total of 20 slides were
shown, ten pieces of each type interspersed, on
which a given roll of 10, 20, 30, 40 and 50
degrees was presented in both display options.
The task was preceded by instructions that also
emphasised that the task must be completed as
quickly and as accurately as possible» [2, P. 46].
The Table 1 shows the list of the evaluated
indicators and their designations.

For psychological diagnostics, tests were
used that determine the socionic characteristics
of the experiment participants:

* Socionic MM-1 test [10].

* Psychological type test developed by David
West Keirsey [11].

Since there are significant differences in the
conceptual approaches used in these tests [12;
13], it was decided to use both tests together.

The R programming language'® ! was used
to analyse the results along with correlation
analysis [14] and G-sign test [15].

This experiment involved 50 cadet pilots of
St. Petersburg State University of Civil Aviation
(SPbGU GA) studying at their 3% to 5" year. All
the participants had previously attended flight
and simulator training exclusively using only Al
of inside-out display type. That is, unlike the
participants in the previously described
experiment [6; 7], Al of outside-in display type
were not familiar to them, but rather «alieny.

The experiment was carried out in two stages.

At the first stage (spring 2021), under the
guidance of O. V. Arinicheva, A. D. Voitik and
V. D. Knyazheva tested 47 students of the fifth
year at SPbGU GA pursuing Flight Operations
Management course. The experiment results
were partially published in the papers [1; 2; 9].

At the second stage (winter-spring 2022), also
under the guidance of O. V. Arinicheva,
P. M. Lavretsky and V. S. Mezentsev tested

10 Research & Statistical Support Services. University
Information Technology. [Electronic resource]: http://it.unt.
edu/research. Last accessed 07.08.2022.

1 The Free Software Foundation. [Electronic resource]:
https://fsf.org/. Last accessed 07.08.2022.

Table 1
Indicators assessed during
the experiment and their
designations [performed by the authors]

Indicators
L/R roll direction
number of errors in determining the roll
N N
LR | direction
Y roll angle value in degrees
A average value of the error in determining the roll
i angle in degrees
N, number of errors in determining the roll rate
N, total number of errors (N + N)
T amount of time spent
Remark:

all indicators were evaluated for «direct» (D) and
«reverse» (R) indications, as well as in total (S) for both.

Note: all indicators were evaluated as for inside-out (I0) and
outside-in (OI) display types, and for the sum (S) of two types.

another 40 students of the third- and fourth years
at SPbGU GA pursuing Flight Operations
Management course.

The present study operates only the data of
those 50 (24+26) participants who completed
both socionic tests [10; 11]. Other
psychodiagnostic methods are not considered in
the article. The experiment was conducted on
a voluntary basis, in accordance with the basic
bioethical rules??.

RESULTS AND DISCUSSION

It should be noted that both stages of the
experiment fully confirmed the opinion of
V. V. Kozlov [5], P. A. Kovalenko [6; 7] and
a number of other researchers about the
advantages of the outside-in display option.

Ifwe consider only the results of 50 participants
to the experiment, then the average time spent by
them to proceed with a slide in outside-in display
mode is less by 12 %, or by half a second, than
for the inside-out mode (T, /10 — T /10 = 4,42~
4,23 = 0,49 s). Also, the number of errors in
determining the roll in outside-in display mode is
6 % less, and the average error in determining the
roll angle (A, ), per one error in determining it, is
11 % less. In general, out of 50 participants, 21
participants as compared to 10 persons have fewer
errors when determining the roll angle (Ny) using
outside-in display type, than when using inside-out

2 Ushakov, E. V. Bioethics: Textbook and Educational Aid
for Higher Schools. Moscow, Urait publ., 2019, 306 p.
ISBN 978-5-534-01550-8.



a) the most characteristic heat maps of the participants

b) atypic heat maps

Pic. 2. Examples of heat maps generated for the entire task as a whole [performed by the authors].

one (19 people have the same number of errors
per each type of the display). Therefore, according
to the G-sign test [15], while considering the
measurements according to inside-out and
outside-in display types as «different indicators of
the same subjects» [15, P. 76], and for the level of
statistical significance p < 0,05 [15, P. 323], it is
possible to consider reliable the predominance of
a «typical» shift in the accuracy of determining
the roll angle for outside-in indication as compared
to inside-out indication (G, =10<10=G, .0).

But these differences between the results of
the experiment for inside-out and outside-in
indications, for all their importance, cannot be
even compared with what was revealed by the
difference in the values of N ., =35 according
to the results of 11 people, and N, , =5 of 4
people. The difference was of seven times (!!!)
in the number of errors and almost three times
(1) in the number of those who had made
mistakes, what is very significant. The result of
7 % of errors with inside-out indications is less
than 16,4 % in a similar experiment [7], but
since the conditions of experiments are not
identical, we can only say that there are identical
trends.

Al

It turns out that students, who used exclusively
Al with inside-out indication during their studies,
in the majority, used the outside-in indication faster
and more accurately. And only a single mistake in
perception of Al readings turned out to be fatal.

The use of Eye Tracker in the experiment «made
it possible to identify several points that seem
appropriate to be investigated in the future. Thus,
the resulting heat maps, which display the areas of
predominant focus of attention of the participants
during the task (see Pic. 2) are quite curious» [1].
Heat maps and 47 participants (fifth year of study)
of the first stage of the experiment, and 40
participants of the second stage (third and fourth
years of study) showed that in both samples there
were people whose attention distribution zones have
pronounced differences from distribution,
characteristic of the most participants. In most
cases, «the main zones of focused attention and that
for both types of indications were located along the
symbol of the aircraft (Pic. 2a). However, in some
cases, the locations of these zones have obvious
differences, for example, they are located
perpendicular to the silhouette of the aircraft or
spread out over the entire upper semicircle (Pic.
2b). These differences are significantly noticeable



Table 2

Number of correlations between data obtained
using Eye Tracker [performed by the authors]

First value | Second value |r Conclusion on correlation strength | Conclusion on correlation significance
o 50 +0,4299 | moderate p=<0,01 highly significant

T, N ro +0,3099 | moderate p=<0,05 significant

T, N,o +0,3501 | moderate p=<0,05 significant

T, A -0,2880 | weak p=<0,05 significant

T, Nyo, +0,3573 | moderate p=<0,05 significant

T, N, ror -0,2461 weak p=<0,05 significant

T, N, +0,3217 | moderate p<0,05 significant

T, Ao +0,0607 | very weak p>0,01 insignificant

T Ny +0,3805 | moderate p=<0,01 highly significant

T N ks +0,2944 | weak p=<0,05 significant

T N +0,3127 | moderate p<0,05 significant

T A -0,2461 weak p>0,01 insignificant

N,o Ao +0,1977 | very weak p>0,01 insignificant

N~/01 AYO[ +0,3610 | moderate p<0,01 highly significant

N A +0,1500 | very weak p>0,01 insignificant

on the heat maps of the participants developed
following the entire task» [2, P. 47; 9, P. 286].

The attention should be paid to «the fact of
prevailing concentration of attention of the
experiment participants on the upper part of the
monitor screen» [2, p. 48] that was also recorded
at both stages of the experiment, confirming the
observations noted in our work [20]. This is
clearly seen in Pic. 2.

Table 2 shows some correlations between the
data that were obtained using Eye Tracker, more
precisely, using the special computer software
developed by A. P. Plyasovskikh, which made it
possible, in particular, to record with high
accuracy the time intervals spent by the
participants on one or more another operation.

As can be clearly seen from the results
presented in Table 2, especially for inside-out
indication (index 10) there is a paradoxical
picture: the more time is spent viewing the slide
(the participants adjusted the time themselves),
the more mistakes were made.

The results of the experiment are generally
alarming. So, one of the participants managed to
make a mistake with the definition of the side of
the roll nine (!) times out of ten slides with inside-
out roll indication. Two other participants also
made eight and six mistakes out of ten,
respectively. At the same time, all three spent not
a record, but longer (more than 1,5 times) time
to view the slide. What is this? Reluctance to

stress? Alternatively, nevertheless, is this the
obvious shortcoming of professional
psychological selection, which we have already
written about more than once [21; 22]?

Also, within the framework of this study,
a hypothesis was put forward that one of the
predictors that affect the correctness of the pilot’s
perception and interpretation of displayed
instrument information can be associated with
socionic characteristics. After all, it is believed
that socionics determines the type of informational
metabolism (TIM), i.e., «a way of exchanging
information of a certain system with its
environment, which determines the processes of
obtaining, processing and transmitting
information to the outside, and the predominant
direction of these processes» [12; 23]. To check
it, all participants underwent a psychodiagnostic
examination with MM-1 [10] and Keirsey [11]
tests. The resulting socionic models of the
surveyed group are shown in Pic. 3.

Although the models obtained from these two
different tests are clearly outwardly different,
there is a highly significant correlation of average
strength between them (0,5 <r = 0,6495<0,7;
H. oo =2.87>H,,.=2,52>241=H ie.,
p<0,01)[14; 15; 24].

It was not possible to confirm the hypothesis
that socionic characteristics affect the correctness
of the pilot’s perception and interpretation of
displayed instrument information. As can be seen

¢r.0,01°
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LSE - logical-sensory extrovert;
LSI - logical-sensory introvert;
LIE - logical-intuitive extrovert;
LII - logical-intuitive introvert;
ESE - ethical-sensory extrovert;
ESI - ethical-sensory introvert;
EIE - ethical-intuitive extravert;
EII - ethical-intuittve introvert;

SLE - sensory-logical extravert;
SLI - sensory-logical mtrovert;
ILE - intuitive-logical extravert;
ILT - intuitive-logical introvert;
SEE- sensory-ethical extravert;
SEI - sensory-ethical infrovert;
IEE - intuitive-ethical extravert;
IEI - intuitive-ethical introvert.

Pic. 3. Socionic models of the surveyed group [performed by the authors].

from Table 3, even significant correlations
between the data obtained with Eye Tracker
(more precisely, as already mentioned, with the
help of its data processing software) and socionic
characteristics do not exceed moderate strength
values (0,5 <r__ <0,7).

The worst results in terms of time spent were
obtained by the participants whose socionic model
was dominated by the sensory component (M)).

CONCLUSIONS

The arguments in favour of the outside-in
version of the indication, stated by several
authors [5-7; 16—18], have been fully confirmed.
The number of errors committed by participants
to the experiment, when determining the roll side
using inside-out indication of the Al, turned out
to be seven times higher than when using the
outside-in indication.

The hypothesis that socionic characteristics
are predictors of the pilot’s correct perception
and interpretation of displayed flight instrument
information has not been confirmed. Moreover,
the worst indicators of sensory pilots clearly
do not correspond to theoretical prerequisites,
since (according to socionic theory [25]) they
are «sensory people with a well-developed
spatial orientation due to a reliable system of
Sensory organsy.

It is possible that the absence of significant
correlations was also influenced by the significant
uniformity in the socionic characteristics of the
participants. The same sensory component in the
socionic model of the group of participants
according to Keirsey test is 67,5 %, and
according to MM-1 test it is equal to 64,9 %. Any
fluctuations in this case will be reflected in the
correlations. But most likely, one should
consider, as V. V. Kozlov writes, that «there are
people for whom the inside-out view of the roll
indication is «closer to heart», and they easily
determine the spatial position of the aircraft using
such attitude indicators. On the contrary, it is
more difficult for them to do this with attitude
indicator with outside-in roll indication.
Consequently, in some people, the innate mental
mechanisms of spatial orientation do not have
a geocentric coordinate system (I am mobile, and
the ground is motionless), but egocentric one
(I am motionless, and the ground is mobile). It
is impossible to say whether this is good or bad.
However, according to several studies, there are
much fewer people with an egocentric coordinate
system, and they make up to 15-20 %. It becomes
obvious that by creating attitude indicators with
inside-out roll indication, we are going against
the nature of those who have a geocentric
coordinate system in their psyche. And vice



Table 3

The most significant correlations between Eye Tracker data
and socionic characteristics [performed by the authors]

Conclusion

First value Second value Mo on correlation Conclusion on correlation significance
strength

T K, -0,3127 moderate p=<0,05 significant

T Ky, -0,2967 weak p=<0,05 significant

T, M, . +0,3040 moderate p=<0,05 significant

T, M, +0,3175 moderate p=<0,05 significant

T K ; +0,3223 moderate p <0,05 significant

T, M, . +0,3252 moderate p=<0,05 significant

T, M, +0,2794 weak p=<0,05 significant

T, & -0,2890 weak p=<0,05 significant

T, K, -0,3420 moderate p=<0,05 significant

T, K, -0,2994 weak p=<0,05 significant

T, M, +0,3192 moderate p=<0,05 significant

N K e +0,2914 weak p=<0,05 significant

N, s K +0,3095 moderate p=<0,05 significant

Ny K +0,3685 moderate p<0,01 highly significant

N ko K +0,3486 moderate p<0,05 significant

Note: K and M are the components of the socionic model of a person (SMP) [12] according to Keirsey and MM-1 test,
respectively, the index for them is TIM, to which the corresponding component of the SMP belongs, and & is the coefficient
of suitability according to socionic characteristics (according to MM-1 test) [12].

versa, the use of attitude indicators with
outside-in display creates difficulties in operations
for those pilots whose psyche functions is
functioning in an egocentric coordinate systemy
[S, pp. 109-110].

It can be supposed that this coordinate system
may not be connected in any way or very weakly
connected with socionic characteristics. This
issue is still to be researched.

However, the authors fully agree with the
conclusions drawn in [5-7]:

1.«The results obtained indicate the
viciousness of the concept of inside-out roll
indication and the need to replace it with
a outside-in indication on all civil aviation
aircraft» [6, No. 5, P. 25; 7, P. 104].

2. «It is necessary to select for civil aviation
people only with a geocentric coordinate system
of functioning of the mental mechanisms of
spatial orientation. For this purpose, a special test
should be used in professional psychological
selectiony» [5, P. 110].

3. «Equip aircraft with attitude indicators
with outside-in type of roll indication,
corresponding to functioning of the mental
mechanisms of spatial orientation of people with
a geocentric coordinate system» [5, P. 110].

Our studies, although they, of course, require
continuation, have demonstrated feasibility of
a number of directions in the study of the issue.
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ABSTRACT

Rail transport has a very significant impact on development
of the economy and society. The objective of the study described
in the article is to identify, using the methods of historical and
statistical analysis, the relationship between development of the
Russian railway network and the «big economic breakthrough» that
took place from 1885 to 1914 and brought the country to
a fundamentally higher level of development.

The analysis begins with a review of the previous period of
1861-1884, during which cardinal institutional changes were carried
out and a large-scale railway network was created that connected
all the main economic regions of the European part of Russia. Due
to this, even then high rates of industrial growth were ensured, but
the growth was very volatile.

It has been revealed that during the period of the «big economic
breakthrough» it was possible not only to accelerate, but also to
increase sustainability of economic development. These results
were based on a significant level of availability of railway
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infrastructure for population already reached by the beginning of
the «big economic breakthrough», allowing continuing dynamic
development of railway transport and achieving growing intensity
of employment of the railway network. The synergy of institutional
and transport infrastructure development was of great importance.
Due to this, the Russian economy during the period of the «big
economic breakthrough» became the world record holder in terms
of growth in industrial production and labour productivity, while
a significant increase in the human development index was also
achieved.

Thus, the study of the relationship between development of
the railway network and the «big economic breakthrough» in Russia
at the end of 19" - the beginning of 20" century has shown the
importance of the synergy of institutional and infrastructural and
transport development for successful economic and social
modernisation and demonstrated the key role that railway transport
in this process.
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INTRODUCTION

185 years ago, the first railway, namely
Tsarskoselskaya, was opened in Russia. Small
in length (about 27 km), it, of course, could
not significantly change the transport
accessibility for a huge country. However, its
construction and the start of operation was the
first, fundamentally important, step towards
creation of a network of Russian railways,
«that type of transport communications, in an
inseparable unity with which the Russian
economy and culture were formed» [1, P. 163]
that will happen during next, now almost two,
centuries.

Tsarskoselskaya railway «in many respects
determined the prospects for development and
establishment of the traditions of railways in
Russia... Its construction proved that the
climate of northern Russia cannot interfere
with the regular operation of railways» [2,
P. 118]. This can be called the main result of
construction and operation of the railway, but
it is far from the only one. It should also be
noted such important results as:

* Acquisition of operating experience of the
first steam locomotives.

» Solution of several engineering issues
necessary for construction of railways in
various regions of Russia.

* Use of crushed stone ballast.

* Development of instruments for financing
construction of railways and alienation of land
required for this construction.

* Introduction of turnouts and signalling.

* And, finally, «a peculiar, incomparable
railway service architecture was born» [2,
P. 121].

At that time, construction of railways was
a key factor in industrial development, and, in
general, socio-economic modernisation, as
emphasised by several researchers [3-9]. And
for Russia, considering the vast expanses of
the country, development of railways was
especially important [10, P. 322].

Various aspects of the influence of railway
transport on development of the economy and
society in our country are reflected in many
studies, in particular [10-16]. In this paper,
attention will be focused on the relationship
between development of the Russian railway
network and the «big economic breakthrough»
[17, P. 469], which took place from 1885 to
1914 and brought the country to a fundamentally
higher level of development. Methods of

historical and statistical analysis were used to
identify and evaluate this relationship.

RESULTS

Institutional Changes and Creation
of the Railway Network, Preceding
the «Big Economic Breakthrough»

Consideration of the stated topic should start
with the previous period of 1861-1884, during
which cardinal institutional transformations had
been carried out (in Russian historiography they
were called the «Great Reforms» of Alexander 11
[18, P. 435]), and a large-scale railway network
had been created that had connected all the main
economic regions of the European part of Russia
among themselves and with seaports, which
made it possible «to begin a decisive transition
from extensive methods and forms of natural
economy to intensive methods of capitalist
production on a large scale» [19, P. 67].

The most important institutional
transformations carried out in the 1860s—1870s
were the peasant, zemstvo, judicial and military
reforms. In addition, financial reforms, reforms
in the field of education and urban management
were carried out [18, pp. 435—436]. In addition
to the fact that the reforms carried out created
conditions for a radical modernisation of the
economy and public life, they were of fundamental
importance for development of railways. In
particular, one of the results of financial reforms
was the transformation of the Ministry of Finance
into the sole manager of all state revenues and
expenditures, which played an important role in
financing railway construction. And the local
authorities created as a result of the zemstvo
reform at the provincial and district levels played
an active, although often ambiguous role in
railway construction [20].

To ensure high rates of railway construction,
formation of a special institution of railway
concessions was important, i.e., a mechanism of
akind of public-private partnership, which made
it possible to attract private capital, including
from the world market, under government
guarantees [20; 21].

Due to these institutional transformations, in
the period 1861-1884, high rates of industrial
development were ensured (Table 1) and large-
scale railway construction was launched. If at the
end of 1860 the entire Russian railway network
was about 1,6 thousand km, then during this
period almost 1 thousand km railways were put
into operation annually (Table 2). In general,
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Table 1

220 Indicators of the dynamics of industrial production in the Russian Empire, 1861-1914
Periods Industrial Average annual | Indicators of variation in the
production growth rate dynamics of industrial production,
index in the year | of industrial percentage points
pregedl_ng the production, % Variation span Average linear
beginning of the deviation
period, %
The period of institutional transformation
preceding the «big economic 100 4,7 61,6 9,3
breakthrough» (1861-1884)
The period of the «big economic
breakthrough» (1885-1914) 300.6 39 16,9 27
I stage (1885—-1900 years) 300,6 7,4 9,1 2,6
%
g
E Stagnation (1901-1905 years) 939,5 1,15 11,1 3,0
2
11 stage (1906—1914 years) 994,5 6,0 5,2 1,4

Source: calculated by the author based on data [22].

during the period under review, industrial
production increased more than three times, and
the length of the railway network by 15,5 times.

Of course, given the low starting positions,
the country needed further and even faster
industrial development. The growth of the length
of the railway network ahead of the dynamics of
industrial production created an infrastructural
basis for such an acceleration, which is a clear
manifestation of the law of the advancing
development of transport infrastructure [24]. It

should be noted that, with a very high average
annual increase in industrial production in
1861-1884, the variation indicators [25, P. 106]
of'its dynamics testified to volatility of industrial
growth. The range of variation in annual
industrial growth rates exceeded 60 percentage
points, and their average deviation from the
average annual growth rate, taken in absolute
terms, was almost twice as high (Table 1).
Undoubtedly, it was desirable not only to
accelerate, but also to increase sustainability of

Table 2

Indicators of development of the railway network in the Russian Empire, 1861-1914

Periods The length of the | Average annual | Average Indicators of variations
railway network | commissioning | annual in commissioning of
in the year, of railways, km | growth railways, km
preceding the rate of the Variation | Average
beginning of the length of span linear
period, thousand the railway deviation
km network, %

The period of institutional

transformation preceding the «big 1,6 967 12,15 2856 642

economic breakthrough» (1861-1884)

The period of the «big economic

breakthrough» (1885-1914) 248 1521 3,5 5171 857

I stage (1885-1900 years) 24,8 1762 49 5171 1006
5
£
B Stagnation (1901-1905 years) 53,0 1571 2,8 2417 646
E

11 stage (1906-1914 years) 60,8 1064 1,6 2333 635

Source: calculated by the author based on data [23].
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industrial growth, which was achieved during
the period of the «big economic breakthroughy.

Industrial Growth and Development
of Railways during the Years
of the «Big Economic Breakthrough»

By the beginning of the «big economic
breakthrough» in Russia, a railway network with
a total length of almost 25 thousand km had been
created, and the level of transport accessibility
for the population exceeding 2 km/10 thousand
inhabitants was reached, which, as established
in [15; 26], was a critically important value for
cardinal economic and social modernisation.

During the «big economic breakthroughy,
industrial production growth rates increased
significantly, while their volatility drastically
decreased (Table 1), i.e., sustainability of
economic development has qualitatively
increased. At the same time, this period was not
homogeneous: it distinguishes two stages of
dynamic growth and the period of stagnation of
1901-1905 that separates them [17, P. 467].

As for the first stage of the «big economic
breakthrough» (1885-1900), not only its
beginning was largely due to the previous
creation of a significant railway network, but its
entire further course is closely connected with
development of the railway industry. The average
annual commissioning of railway lines compared
with the period of 1861-1884 increased by 1,8
times, and in 1899 over 5 thousand km of railway
lines were put into operation [23, P. 35], which
is arecord figure in the history of the country. As
a result, the total length of the railway network

more than doubled during the first phase of the
«big breakthrough». At the same time, not only
did the density of railways increase in the
European part of the country, but active railway
construction began in Siberia, Transbaikalia, and
Central Asia [27, pp. 90-102].

Providing reliable interconnections between
various, including very remote, regions of
Russia, railway transport has become the main
factor in the intensive process of «forming
a single system of the national economy of the
country, based on the stable specialisation of
individual regions and the division of labour
between them» [28, P. 275]. The marketability
and specialisation of agricultural production
increased [10; 29], the domestic market developed
rapidly, and the rate of urbanisation increased
sharply [26; 28]. In addition, supply orders
related to construction and increasingly intensive
operation of railways directly stimulated
development of industry, and, above all, the most
important industries of that era: coal and oil
mining, ferrous metallurgy, and engineering. If
«in the mid-1860s there was practically no rail
production in Russia, steam locomotives were
made by a sole Aleksandrovsky plant (several
pieces a year), ...almost all Russian railways
were built from foreign materials» [10, P. 274],
then already during the first stage of the «big
breakthrough», a completely different picture
was observed. The Russian steam locomotive
building «almost completely satisfied the
enormously increased needs of railway transport»,
and «the Russian car building fully covered the
increased domestic demand for railway cars»
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[28, pp. 279, 282]. The production of steam
locomotives, which was less than 10 units in
1865, increased to 1005 by 1900, production of
cargo cars, over the same period, grew from 201
to 30596 units, of passenger cars — from 10 to
1284 units [28, P. 306]. In the 1890s, railway
transport «consumed from 54 to 65 % of the total
iron and steel production of Russian metallurgy»
[28, P. 277], which, responding to the growing
demand from the railways, developed
dynamically. Thus, steel production from 1865
to 1900 increased by 562 times, cast iron — by
9,8 times, and the production of rails — by more
than 21,5 times [28, P. 305].

Such a significant role of railway supply in
stimulating industrial production gives grounds
for the conclusion that stagnation that began in
1901 «apparently was largely associated with
completion of the main work on construction of
the Trans-Siberian Railway, which had stimulated
economic growth in previous yearsy» [30, P. 141].
Indeed, after the record commissioning of
railway lines noted above in 1899, it subsequently
decreased, however, in 1900 and 1901 it was very
significant — over three thousand km per year.
Economic stagnation, of course, was associated
with the global financial crisis caused by credit
expansion at an underestimated interest rate,
which led to inefficient investments [29, P. 230].
The decrease in the volume of railway supply
provisions probably served as an additional
impetus to the completion of the first stage of the
«big breakthrough», however, sooner or later, the
cancellation of the «fictitious capital» formed
due to speculative growth, accompanied by

a decline in the sectors of the real sector of the
economy, was inevitable [31-33]. However, even
during the years of stagnation, the average annual
growth rate of industrial production remained
positive (see Table 1), and the average annual
commissioning of railways only slightly decreased
compared to the level of the first stage of the «big
breakthroughy, still exceeding 1,5 thousand km
(see Table 2). It is noteworthy that during this
period, the average annual growth rate of the
length of the railway network again, as in the years
preceding the «big breakthroughy, was about 2,5
times faster than the growth rate of industrial
production, due to which, by the end of economic
stagnation, the length of the railway network
exceeded 60 thousand km. This is yet another
example of operation of the law of accelerated
development of transport infrastructure: in the
context of a slowdown in economic growth,
ensuring high dynamics of infrastructure
development creates the basis for a new rise.

Therefore, agreeing with the opinion that the
rise achieved at the first stage of the «big
breakthrough» «allowed to seriously increase the
volume of the country’s fixed capitaly», which
laid the «foundation for successful functioning
of Russian industry at the second stage of the
economic breakthrough, in the period from 1906
to 1914» [17, pp. 468—469], it should be
supplemented. It was the development of railway
transport, which continued dynamically even
during the years of stagnation, and the capital
invested in it that played a key role in shaping
the conditions for the second stage of the
«economic breakthroughy.



Table 3

Dynamics of cargo turnover and cargo intensity on the railway network of the Russian
Empire during the years of the «big economic breakthrough» and in the previous period

Years Cargo turnover Cargo intensity
mln tekm growth index thous. tekm/km growth index
1865 571 1 151 1
1885 11236 19,7 435 2,9
1900 36662 64,2 692 4,6
1907 42932 75,2 659 4.4
1913 65670 115,0 951 6,3

Source: calculated by the author based on data [23; 28; 35].

This conclusion, of course, in no way
diminishes the significance of the institutional
changes that led to implementation of the
second stage of the «big breakthrough». «The
most important event carried out in the field
of economics was the Stolypin reform», which
gave the peasants the opportunity to obtain
land ownership, as well as «the right to sell
their land and use the proceeds for urban
development» [17, P. 167]. It was also possible
to settle down on the lands of Siberia and the
Far East, which had great potential for
economic development and manifestation of
private initiative. But the possibility of
relatively easy resettlement both in the city
(not necessarily in the nearest one, but in the
one where the prospects seemed to be the best),
and beyond the Urals was due to the presence
of «an extensive network of railways,
including... the Trans-Siberian Railway» [34,
P. 95], i.e., there is a synergy of institutional
and transport-infrastructural development.

During the second stage of the «great
economic breakthrough», the dynamics of
industrial production was, although somewhat
lower than in the first stage, but much more
stable — volatility of its rates decreased
significantly (see Table 1). The pace of
construction of new railways has significantly
decreased (see Table 2), however, on average,
more than 1 thousand km of railway lines were
commissioned per year. At the same time, the
average annual increase in cargo turnover was
about 7 %, i.e., it was higher than the dynamics
of industrial production. In other words, railway
transport continued to develop rapidly, but to
a greater extent not due to the expansion of the
network, but due to its more intensive use, an
increase in cargo intensity (Table 3).

It is important to note that, for all the
importance of railway transportation of grain
cargo, both for export and for the domestic
market, industrial goods dominated the cargo
turnover. At the same time, the share of coal, the
most important type of energy and industrial raw
material in that era [36], increased from about
10 % of the total cargo turnover at the beginning
of'the period of the «big economic breakthrough»
to 20 % by its end [35].

The long-term growth in cargo turnover
outpaced the increase in cargo volumes due to
the increase in the distance of transportation. If
in 1870 the average distance of cargo
transportation was about 300 km [28; 29], then
at the second stage of the «big breakthroughy it
was about 500 km [35]. This means that the trend
of a long-term increase in the average
transportation distance, characteristic of the
largest railway systems over the past century and,
above all, during periods of stable economic
development [37, pp. 148—-149], and which is
important for economic growth, appeared on
Russian railways already in the second half of
19% and early 20" centuries.

Passenger turnover, in turn, grew much faster
than the population (which, by the way, had very
high dynamics [38]), which indicated an increase
in population mobility, one of the key factors of
economic growth [26] and an indicator of social
modernisation [14]. The indicator of population
mobility most relevant to this process, defined
as the ratio of passenger turnover to the total
population of the country, showed more than
a fourfold increase during the period of the «big
economic breakthrough» (Table 4).

It should be noted that the increase in the
mobility of the population was due not only to
the development of the railway network and an
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Table 4

Dynamics of passenger turnover of railways and mobility of the population of the Russian
Empire during the years of the «big economic breakthrough»

Years Passenger turnover Population mobility when travelling by rail
mln passekm growth index passekm/person growth index

1885 33 1 30,3 1

1900 9,7 2,9 72,9 2.4

1907 13,9 42 93,3 3,1

1913 22,3 6,8 130,4 43

Source: compiled and calculated by the author based on data [26; 35].

increase in well-being, but also to the introduction
of differentiated passenger tariffs and the reform
of passport legislation in 1894, as well as to
creation in 1896 of special tariffs for short-
distance traffic, which were one third lower than
for the long-distance one [14].

A very good general description of the role
of railways in social and economic development
during the second stage of the «big economic
breakthrough» is given in [10, P. 823]: «The
growth of cities and industry was helped by...
the correct setting of the railway economy.
Railways served the interests of the population
perfectly and at the same time did not burden the
treasury. Cheap differential fares for passengers
and goods have greatly helped rapid economic
and educational growthy.

During the years of the second stage of the
«big economic breakthrough», «the final
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formation of the traditions of national railway
transportation took place. The established
powerful capitalist economy... determined the
nature of the commodity movement along the
Russian railways. In general, the Russian
railways before the First World War certainly
satisfied the needs for transportation of goods»
[2, pp. 476, 478].

CONCLUSION

During the period of the «big economic
breakthroughy, the Russian economy was «the
absolute record holder both in terms of
industrial output growth and labour productivity
growth» [39, P. 488]. Due to this, it took the
fifth place in the world in terms of industrial
production, while becoming one of the leaders
in terms of the engineering level of industry;
fourth place in the world in production of cars



and the size of the national income; third place —
in terms of national wealth [40, P. 361]. But not
only purely economic indicators improved,
human potential grew which is the main wealth
of modern society. The human development
index, which considers the average per capita
GDP, the level of education and average life
expectancy, increased over this period by about
1,5 times [39, P. 337].

According to modern researchers, with
continuation of established development trends,
«Russia was separated by only a few decades
from becoming a prosperous economy in all
respects» [41, P. 248].

At the same time, the country had the second
longest railway network in the world [35], which
continued to expand dynamically and was very
intensively used: cargo intensity was comparable
to the railways of the USA and Great Britain and
significantly exceeded the railways of France,
Italy, and Japan [42].

The high level of railway development was
a key factor in socio-economic results achieved.
The «big economic breakthrough» of Russia at
the end of 19" and beginning of 20" century
shows the importance of the synergy of
institutional and infrastructural and transport
development for successful economic and social
modernisation, the country’s transition to
a qualitatively higher level of socio-economic
development, demonstrating the key role played
by Russian railways.

In 20™ century, when rail transport entered
the stage of innovative renaissance [43], the
socio-economic significance of its development
again increases, provided on an innovative basis,
considering synergy and convergence with
fundamentally new transport systems and
technologies [44—46].
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Rail News From 1912

News from the archives
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Bus traffic on the middle part of Amur
railway. — Recently 9 buses have arrived for the
middle part of Amur railway, seven of which
were unloaded in Ushumun and will be
distributed along the highway, — two were
brought to Blagoveshchensk, from where they
will go to Malinovka and Ekaterinoslavka.
Buses are designed to serve passenger and
postal traffic on the road. On Blagoveshchensk
line, due to the lack of convenient roads, there
will be no bus traffic. All buses, as reported by
Priamurskie Vedomosti, are equipped with Benz
engines and for driving in winter with devices

The issue suggests a small collection of news from the Zheleznodorozhnoe delo [Rail
Business] journal, that had reproduced them from other media of that period.

The diversity of topics proves the existence of different issues that were relevant in
1912: adoption of round trips — similar to modern reduced fares for purchase of two
way ticket, discussion of timeliness of emergence of rail bus in the Far East, accession
of future Moscow Institute of Railway Engineers (now — Russian University of
Transport) to the status of the institute of higher education.

Style, lexis, punctuation are kept maximally authentic.

for gas heating. Each bus has 11 seats, of which
8 are covered, and three are outside — for
a driver, his assistant, and a postman. The roof
is adapted for carriage of mail and luggage, for
total 27 poods [pood was equal to 16 kg]. In
a month, another bus is expected, adapted to
travel on rails, which is intended for the route
between Belogorye and the highway. With
receipt of these buses, transportation of
passengers and mail will grow significantly and
will be more punctual. Each bus will serve its
own section, with an average length of about
83 versts, so that movement will be made with
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transfers. Buses will arrive and depart daily. For
the sake of affordability, the fare is expected to
be reduced from 12 to 6 kopecks a verst per
person. Railway employees and persons
involved in construction, as well as, with the
permission of the head of work, and private
individuals can use the route.

— It is impossible not to recognise such an
order from the directorate of construction of
Amur railway as excellent and not to wish this
new kind of rolling stock to be even more
widespread, and even on roads that were only
supposed to be built for their preliminary revival
(see «Zheleznodorozhnoe delo» of 1899, P. 165,
«On caravan routes» and P. 299 «Khiva—Uralsk
access roady). But at the same time, one cannot
help but be surprised that the same Railway
Construction Authority sought reasons for not
supporting the petitions of a private entrepreneur,
namely of A. L. Vodinsky, on the examination
of Skvirsky narrow-gauge track built by him
before opening for public use, but, on the
contrary, forbade Mr. Vodinsky to carry out not
only temporary, but also working traffic.

(«Zheleznodorozhnoe delo»

[Rail Business] based on the news
of «Vestnik putei soobshcheniya»
dated July 14, 1912, No. 28).

Round trips. — Apparently, the routes of
round trips designed by the General Congress
of representatives of Russian railways and
currently submitted for approval to tariff
institutions for a reduced charge compared to
the usual norm should be deemed among the
consequences of the recent French exhibition
in Moscow. The issue of lowering the passenger
fare, of course, is an old question, and from year
to year, cases of individual reductions of the
fare were repeated more and more often, as, for
example, for scientific congresses and
exhibitions, all-Russian and international ones.
But before the Moscow French industrial and
art exhibition, representatives of the Russian
railways delved into the significance of reduced
passenger tariffs, as well as various secondary
amenities for travellers, with much more
attention than before, and even appointed
a special commission to study this issue in
detail, which designed the aforementioned
routes.

A total of 120 routes have been designed. In
order to have a general idea of their distribution
per directions, it is enough to know that the sale
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of ticket books for such round trips is supposed
to be carried out at the following 29 stations:
Warsaw (for Warsaw—Terespol, Privislinskaya
and St. Petersburg—Warsaw railways), Voronezh,
Derpt, Kyiv, Kozlov, Moscow (at all six
stations), Novocherkassk, Odessa, Revel, Riga
(two roads), Rostov, Ryazan, Ryazhsk, Saratov,
St. Petersburg (at all stations except
Tsarskoselskaya railway), Tambov, Tiflis and
Kharkov.

The reduction in the normal fare for these
trips is generally assumed to be 30 %, but for
some routes involving Vladikavkaz railway and
for all routes involving Transcaucasian and
Finland railroads, a reduction of 40 % is
projected.

It is impossible to deny the enormous benefit
that the railways of Russia have brought; those
who deny this benefit either close the truth to
themselves only or count on the naivety of their
listeners. By establishing a design for a round
trip with 120 routes, Russian railways are
obviously taking a new step for the common
good. Undoubtedly, during first years after
establishment of these trips, few people will use
them, but over time, their use will certainly
develop, and homeland studies, so lacking in our
country, will acquire a new method for its lasting
distribution and establishment in round trips.

Transformation of Moscow Engineering
High School. — At a meeting on May 24, the
Council of Ministers, among other matters,
considered and approved for submission to the
State Duma of the proposal of the Ministry of
Railways on transformation of the Imperial
Moscow Engineering School into the Moscow
Institute of Railway Engineers

— We recall that during establishment of the
Imperial Moscow Engineering School there
were opponents of granting it the [same rights
as the] rights of the Institute of Railway
Engineers of Emperor Alexander I, and mainly,
from the side of the Institute itself. But
obviously, time has proved advantages and
usefulness of the Engineering High School even
with its other, lesser rights, if its proposed
transformation is done with the aim of raising
its qualifications.

(«Zheleznodorozhnoe delo»

[Rail Business] based on the news
of «Vestnik putei soobshcheniya»
dated June 2, 1912, No. 22) @
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Gayipov, A. B. Forecasting the need for wheel
sets of freight cars and improving the technology of
their repair on the railways of the Republic of
Uzbekistan. Abstract of Ph.D. (Eng) thesis
|Prognozirovanie potrebnosti v kolesnykh parakh
gruzovykh vagonov i sovershenstvovanie tekhnologii
ikh remonta na zheleznykh dorogakh Respubliki
Uzbekistan. Avtoref. dis... kand. tekh. nauk].
St. Petersburg, PGUPS publ., 2022, 17 p.

In recent years, the supply of railway cars for
current repairs (CR) within O’zbekiston temir yo’llari
has been continuously increasing. Sending cars for
current repair causes an increase in the cost of
maintaining the car fleet and damage because of train
delays due to uncoupling of faulty cars from the
formed trains. The main part of the reasons for
uncoupling of freight cars for repairs is caused by
malfunctions of wheel sets. As a result, there is
a shortage of rims and car axles from time to time.

To date, the cost of wheel sets remains at a high
level. The changing demand for wheel sets and the
speculative increase in prices for them indicate the
need to improve long-term planning of demand,
considering the life cycle and consumption of rim
thickness, taking into account the volume of
transportation work performed. One of the main
tasks for determining the right direction to solve the
shortage problem is to determine the balance of rims
and axles in the long term in order to minimise the
risks for all participants in the transportation
process.

Thus, the issues of determining the balance of
wheel sets and reducing the frequency of uncoupling
of cargo cars for CR by improving the system of
maintenance and repair of wheel sets of cargo cars are
relevant.

The objective of the work was to develop
a scientifically based methodology for calculating the
need for the fleet of cargo cars in Uzbekistan in all-
rolled wheels and axles, taking into account the
technical condition of cars and the technology for
repairing wheel sets, as well as the transportation work
performed.
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The tasks of the work included:

« analysis of the state of the fleet of cargo cars of
JSC O’zbekiston temir yo’llari and determination of
indicators of their reliability in operation;

* determination of the rate of wear and mileage of
wheel sets before uncoupling in relation to innovative
and conventional cars;

* development of a science-based methodology
for calculating the need for wheel sets of cargo rolling
stock and drawing up, on its basis, a balance of wheel
sets for the predicted volumes of transportation by rail;

* selection of a system for turning the profile of
the tread surface, which ensures the maximum
resource of the wheel set and the minimum probability
of uncoupling for current repairs.

The developed science-based methodology for
calculating the need for wheel sets for a cargo car fleet
takes into account the cargo turnover performed by
railway transport and the presence of both conventional
and innovative cars in the fleet.

In the thesis, a set of studies was carried out in order
to determine the need for wheels and car axles and
rational ways to improve the technologies for repairing
cargo car wheel sets.

The analysis of the current state of the work of
railway transport — the main quantitative and qualitative
indicators of the freight car fleet of the Republic of
Uzbekistan — showed that the supply of cars for
unscheduled repairs due to wheel set malfunctions is
increasing annually, which makes research in the field
of increasing the resource of wheel sets relevant.

Based on the results of the study performed to assess
reliability of wheel sets of ordinary and innovative cars,
it was found that for wheels of innovative cars made of
steel of increased hardness of grade «T», compared with
the wheels of ordinary cars made of steel of grade «2»,
the degree of wear of wheels is much lower and, as
a result, they have increased operational reliability.

The life of wheels is influenced not only by the
material of wheels and running gear, but also by the
structure of the car itself and its operating conditions.

The resource of wheels of the same type in the same
bogies turned out to be significantly lower for hopper
cars of model 19-9870-01.

The developed science-based method for
calculating the need for all-rolled wheels and axles
makes it possible to assess the need for railways in
them, which differs by taking into account the
likelihood of changes in the flange thickness, the
occurrence of slides and shelling, in order to minimise
risks for all participants in the process of manufacturing,
operation and repair of cargo cars.

The developed and proposed methodology for
calculating the required fleet of cargo cars for the
railways of Uzbekistan for the period up to 2025 makes
it possible to assess the current state and the required
fleet of cargo cars, taking into account the forecast of
the total volume of transportation by rail.



The use of wheel repair profiles with a flange
thickness of 27 mm is not rational, as this leads to
a decrease in the wheel life in terms of mileage (by 1,5
times) and increases the cost of wheel turning in
operation (costs are added for 2 turning when using
a ridge thickness of 27 mm).

It has been established that the introduction of
amendments to the regulatory documents regarding
the requirements for the flange thickness of 27 mm
instead of 26 mm after current repair (for cars with the
remaining resource before the scheduled repair for
a mileage of 60 thousand km or a period of less than
9 months) will reduce the number of uncouplings
thanks to reduced need for CR-2 current repair because
of thin flanges.

Replenishment of the fleet of cargo cars of JSC
O’zbekiston temir yo’llari with new modern innovative
cars with increased carrying capacity makes it possible
to gradually reduce the need for wheels due to the large
resource of new wheels.

For the railways of Uzbekistan, it is recommended
to accept a minimum thickness of the flange of 24 mm
and introduce the following turning system: 33—24-30
(turning factor 1,97) or 33—24-33 (turning factor 1,83).

Changing the allowable flange thickness to 24 mm
can have a positive effect and reduce the number of
uncouplings in unscheduled repairs. In this regard, this
proposal is recommended for use.

It is advisable to keep the ridge thickness of 26 mm
when delivering for loading. This will reduce the cost
of current repairs of CR-2 loaded cars by reducing the
work on uncoupling cars from trains.

05.22.07 — Railway rolling stock, train traction
and electrification.

The work was performed and defended at Emperor
Alexander I St. Petersburg State Transport University.

Kopylova, E. V. Optimisation of suburban
passenger transportation based on organisation of
a passenger flow. Abstract of D.Sc. (Eng) thesis
[Optimizatsiya prigorodnykh passazhirskikh
perevozok na osnove organizatsii passazhiropotoka.
Avtoref. dis... doc.tekh. nauk]. Moscow, RUT
(MIIT) publ., 2022, 48 p.

The basis for development of any state is holistic,
integrated development of its individual regions, the
socio-economic framework of which is formed by
urban agglomerations and megacities, which are the
most important places for concentration of labour,
industrial, cultural and other types of resources. In the
Russian Federation, there are 16 megacities (cities
with a population of over 1 million people) and 22
agglomerations with overall population over 1 million
people each, a number of which are formed by cities
with a population of less than 1 million people. The
main advantage of the agglomeration is that, by

forming a common settlement system, several cities
make it possible to create a single market that is equal
to or greater in terms of resources than a large
metropolis. The formation of urban agglomerations
and the rational use of their resources to solve
a number of economic, social, and environmental
problems inherent in a modern urbanized society is
impossible without high-quality provision of transport
links. It is suburban transportation that ensures labour
mobility, contributes to development of the labour
market, and has a positive multiplier effect on
development of the economy of individual regions and
the country as a whole.

Transportation by rail is characterised by a high
degree of reliability, regularity and environmental
friendliness. This type of transport has the highest
carrying capacity, so it can become the basis for
establishing strong transport links in urban
agglomerations and megacities. The measures provided
for by the Concept for development of suburban
passenger transportation by rail are aimed at meeting
the needs of the population in high-quality transport
services and creating conditions for sustainable
development of suburban railway transportation. It is
possible to guarantee the necessary level of accessibility
of suburban transportation for the population of the
country with the given parameters of quality and safety
only if long-term schemes of transport services for the
population are developed, taking into account the
capabilities of all modes of transport.

The formation of effective schemes of transport
services for the population requires the solution of
a number of complex technical, technological,
regulatory, economic and managerial tasks and in
modern conditions is of paramount importance both
for the state and its individual regions, and for railway
transport as the owner of the transport infrastructure.

To solve the problems facing the railway transport,
a developed information and digital environment has
been created. At the same time, numerous automated
systems are mainly informational. The choice of
rational solutions in various areas of railway transport
is up to the individual. At the same time, a person is
not always able to cope with the multivariance of
possible solutions. Any big data processing systems
should be built using optimisation decision-making
models. Such a task is also set in the Transport Strategy
of the Russian Federation: «...research and
development of analytical systems and mathematical
models that provide support for decision-making to
regulate functioning and management of development
of the transport complex».

The objective of the thesis was to increase the
efficiency and customer focus of suburban passenger
transportation in urban agglomerations based on
organisation of a suburban passenger flow.

The main objectives of the study to achieve this
goal were:
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» formulation of the problem of organising
passenger flow based on the analysis of scientific
research in the field of transport support for the
population of urban agglomerations and organisation
of suburban passenger transportation by rail;

* substantiation of the choice of the dynamic
coordination method for optimising suburban
passenger transportation based on organisation of
passenger flow;

* choice of agglomeration for testing and
approbation of the methodologies proposed in the
thesis;

* creation of a methodology for organising
suburban passenger flow based on the dynamic
matching method;

« creation of a methodology for organising a multi-
jet passenger flow based on a multi-product method
of dynamic coordination;

* development of a technology for checking the
results of calculations on optimisation models on
a simulation model;

* development of a method for effective provision
of suburban traffic and respect of the timetable with
trains with creation of an optimisation model based
on a dynamic transport problem.

The object of the study was suburban passenger
transportation carried out by rail in urban
agglomerations.

The subject of the study is improvement of the
work of railway transport in the field of transport
support for the population of urban agglomerations.

The scientific novelty of the study lies in the
methodology developed for the first time for
optimising suburban passenger transportation in
dynamics based on organisation of the passenger flow
itself, namely:

* the problem of organising passenger flow to find
a consensus between the needs of passengers and the
possibilities of transport is formulated,

* an optimisation model and a technology for its
application for organising a homogeneous passenger
flow based on the dynamic matching method is
developed;

* an optimisation model and a technology for its
application for organising a multistream passenger
flow based on a multi-product dynamic matching
method are developed;

+ a method is developed to provide the threads of
the suburban train schedule with trains using an
optimisation model based on a dynamic transport
problem.

The practical significance of the work lies in:

* application of the proposed methodologies for
organisation of passenger flow in development of
long-term schemes of transport services for the
population in the regions;

* the possibility of forming a balanced transport
system in each urban agglomeration and determining
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arational intertransport balance based on optimisation
models;

« ensuring the possibility of reducing the static
reserves of suburban traffic (both infrastructural and
rolling stock) due to organisation of passenger flow in
dynamics;

« ensuring the efficient use of suburban trains when
using a dynamic transport problem for optimal
provision of suburban trains with rolling stock;

« the possibility of generating reasonable proposals
for development of transport infrastructure based on
the use of developed optimisation models and the
technology of their joint use with a simulation model;

« using the developed optimisation models based
on organisation of passenger flow as a tool for the
examination of the proposed design solutions to
increase the capacity of suburban lines and develop
the infrastructure of stations and stopping points,
comprising passenger facilities, including using
simulation modelling;

« creating prerequisites for effective development
of urban agglomerations based on ensuring
sustainable transport links between satellite cities
and core cities, and, as a result, improving the quality
of'life of the population of the regions and the country
as a whole.

Approbation of the developed methodologies for
organisation of passenger flow and the method of
ensuring the threads of the schedule of movement of
suburban trains was carried out in Nizhny Novgorod
agglomeration. This agglomeration with a population
of over two million people is one of the largest in the
Russian Federation, formed around Nizhny Novgorod
and is monocentric. The largest settlements forming
the agglomeration are Dzerzhinsk, Bor and Kstovo.
In Nizhny Novgorod agglomeration, about 40 percent
of enterprises and organisations are leading in the areas
of development and production of aircraft, shipbuilding,
and instrument making. Suburban transportation in
Nizhny Novgorod agglomeration is carried out mainly
by rail and road transport.

The verification of the results of calculations on
optimisation models of organisation of passenger flow
was carried out on a simulation model in IMETRA
environment.

To solve the tasks set in the thesis, the methods of
system analysis, the method of dynamic coordination,
the dynamic transport problem, and simulation
modeling were used.

The thesis developed the theoretical foundations
for organisation of passenger flow and methodological
solutions for optimising suburban passenger
transportation in dynamics.

The analysis of studies in the field of suburban
passenger transportation was carried out, which
showed that earlier works had been carried out to
optimise the transportation of a spontaneously
developing passenger flow. This led to creation of not



always justified reserves of infrastructure and rolling
stock. Optimisation methods were, as a rule, static,
that is, they had limited capabilities when displaying
the dynamics of suburban passenger transportation
processes. The thesis for the first time formulated the
problem of organising suburban passenger flow, that
is, conscious transformation of spontaneous passenger
flow into an organised one, in which the rhythms of
departure of passengers from all stations in all
directions are coordinated with the rhythms of arrival
at the destination station, depending on certain criteria.

The method of dynamic matching has been chosen
as an optimisation apparatus for organisation of
passenger flow. This method allows displaying the
processes of transportation, the approach of passengers
to the stations of departure, waiting at the stations of
departure and destination, waiting for a transfer to
another mode of transport in dynamics. Any parameters
can be changed during the calculation period.

An optimisation model based on a single-product
dynamic matching method has been developed to
transform a homogeneous passenger flow from the
original to a more organised one. A technology has
been developed for applying the model to search for
a consensus between the interests of a passenger and
transport, which makes it possible to choose from a set
of formally optimal solutions the option that most
satisfies the content of the problem of organising
suburban passenger transportation in an urban
agglomeration.

A directed iterative process has been built to
streamline the sequence of experiments on the model
in order to speed up the search for a rational option
among the formally optimal ones. It was found that in
order to find a rational meaningful option for
organisation of passenger flow, it is most expedient to
change two parameters when performing each new
calculation on the model. Changing five or more
parameters gives a hard-to-predict option. Exhaustive
calculations were carried out on the example of Nizhny
Novgorod agglomeration. By changing restrictions
and costs (weight coefficients), when organising
passenger flow, it is possible to give priority to
individual stations, directions, routes of rail or road
transport. Passenger flow with higher priority is subject
to the least adjustment.

An optimisation model based on a multi-
commodity dynamic matching method for organising
amultistream passenger flow has been developed. The
technology of its use has been formed. The model for
organisation of a multistream passenger flow has also
been worked out on the example of the transport
complex of Nizhny Novgorod agglomeration. This
model makes it possible to single out several segments
of passenger flow in an already organised homogeneous
passenger flow and take into account their specific
travel requirements. The model allows setting
overlapping or non-overlapping periods of the desired

arrival at the head station of passengers of each
segment. Also, by changing restrictions and costs
(weight coefficients) in the calculation, it is possible
to set the priority of certain segments of the passenger
flow in each direction or station.

A simulation model of the considered polygon of
Nizhny Novgorod agglomeration has been developed
using IMETRA simulation system, which allows
awide range of experiments to be carried out for a deep
assessment of the results of calculations on optimisation
models. The rhythms of organised passenger flow
departure obtained with the help of optimisation
models were tied to the schedules of electric trains.
Experiments on a simulation model have shown the
correctness of using optimisation models. In particular,
waiting for passengers at the stations of departure and
destination with an organised passenger flow is
reduced. For Nizhny Novgorod agglomeration,
organisation of passenger flow will reduce the
unproductive waiting time for passengers at departure
stations by 1,5-4,5 times, depending on the optimal
option chosen from the content point of view, and at
the head station by almost 2 times.

Anew method for calculating the optimal turnover
of electric trains using an optimisation model based
on a dynamic transport problem has been developed.
The method allows not only finding the best option,
but also provides materials for its critical evaluation.
Three options for using the method of optimising the
supply of trains for the scheduled service of suburban
trains are proposed. Approbation has been made on
the example of suburban rail transportation in Nizhny
Novgorod agglomeration. It is shown that a slight shift
in one or more lines of the suburban train schedule
can significantly reduce the number of trains in
circulation. For instance, when using 8 trains, 11
threads of the schedule are shifted, when using 12
trains — 1 thread, when using 14 trains, no adjustment
is required. Thus, when using 12 trains, it is possible
to ensure a high level of customer-oriented traffic
schedule while saving money on the purchase and
operation of two suburban trains.

The results of the thesis research were
recommended to the Centre for Corporate Governance
of the Suburban Complex of JSC Russian Railways
for use by suburban passenger companies in
development of comprehensive plans for transport
services to the population. The methodology for
organising suburban passenger flow was accepted for
implementation at the site of activities of JSC Volgo-
Vyatskaya Suburban Passenger Company and was
used in organisation of multimodal passenger
transportation in Nizhny Novgorod agglomeration.

The prospects for further development of the thesis
topic are that the developed methodologies can become
the basis for new scientific research in the field of
improving passenger transportation, taking into
account their dynamics. The developed optimisation
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models for organisation of suburban passenger flow
require further in-depth study to ensure the effectiveness
of practical implementation.

2.9.4. Transportation process management.
The work was performed and defended at Russian
University of Transport.

Prokhor, D. I. Diagnostics and forecasting of
the residual life of insulation systems of traction
electrical machines based on monitoring the
parameters of the current state of insulation.
Abstract of Ph.D. (Eng) thesis [Diagnostika
i prognozirovanie ostatochnogo resursa sistem
izolyatsii tyagovykh elektricheskikh mashin na
osnove kontrolya parametrov tekushchego
sostoyaniya izolyatsii. Avtoref. dis... kand. tekh.
nauk). St. Petersburg, PGUPS publ., 2022, 16 p.

Failures of traction electric motors (TEM) of
locomotives, especially when hauling the trains,
cause significant material damage to operating
organisations, the largest of which is JSC Russian
Railways. As a rule, more than 75 % of TEM installed
on locomotives during construction or overhaul have
to be changed due to malfunctions before the next
overhaul. The main causes of TEM damage are low
insulation resistance of the armature winding,
overshoot and all-round fire, insulation breakdown
on the body. The data of the statistical survey indicate
the need to improve the design of the TEM insulation
and the system for monitoring its current state in
operation, which confirms the relevance of the topic
of the thesis.

The objective of the thesis was improving
reliability and durability of locomotive traction motors
by improving insulation structures and the insulation
condition monitoring system.

The scientific novelty of the thesis included:

* development of bases for monitoring the current
state and evaluating the residual life of the insulation
of TEM locomotives according to additional
parameters that are not currently standardised;

* development of a technique for determining the
normalising and threshold values of additional
insulation parameters at the beginning of its life cycle;

* establishment of empirical dependences of
changes in additional insulation parameters on the
performed ton-kilometer operation of the locomotive.

The tasks were solved using the methods of
planning the experiment, methods of collecting and
mathematical processing of the results of the
experiment, which was performed using the software
packages MathCAD and Excel. Experimental studies
were carried out on full-scale test benches and
mainline locomotives under operating conditions.

As a result of the conducted research, new
scientifically based technical solutions and developments
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were obtained, aimed at improving the insulation
structures and the system for monitoring the state of
insulation of traction electric motors of locomotives.
Their application will reduce the number of failures and
unscheduled repairs of traction motors and improve the
efficiency of mainline locomotives by increasing
reliability and predicting the residual life of traction
motors.

An analysis of statistical data on failures of
locomotive TEM for 2019 and 2020 showed that 35—
40 % of all failures are caused by malfunctions that occur
in the design of anchors, and more than 2/3 of this number
were failures caused by low resistance and breakdown
of winding insulation. The given data show that the
problem of increasing reliability of the insulating
structure of TEM ED-118 and improving the system for
monitoring the state of insulation of traction motors is
relevant.

An insulation design was developed, a set of
design documentation was developed and two
prototypes of ED-118 motors with insulation of an
increased heat resistance class H were manufactured,
which passed bench tests at increased current loads
and a standard cooling air flow rate. The tests
confirmed the technological suitability of the
developed class H insulation system for its use in the
overhaul of ED-118 engines. Replacing class F
insulation with class H insulation at TED ED-118 with
the same fan performance will increase the allowable
overheating of the windings, increase the long-term
traction force of the locomotive by 10 % due to the
increase in current and ensure the insulation service
life of at least 20 years during normal operation.

For amore complete and reliable characterisation of
the current state of TEM insulation and the likely nature
of the change in its properties during further operation,
it is proposed to control a set of additional parameters
during its life cycle: absorption coefficient, return voltage,
dielectric loss tangent, insulation capacitance. Based on
the results of a survey of 158 TEMs after a major
overhaul, standard values for additional parameters of
the new insulation and critical threshold values to refuse
an engine during acceptance tests were established.

A methodology, a program and a test stand for
accelerated thermal aging of insulation have been
developed. In accordance with the methodology, tests of
a full-scale sample of ED-118 engine with insulation of
an increased heat resistance class under load were carried
out. The duration of the tests and the thermal load of the
insulating structure were equivalent to the normal
operation of the engine for 20 years. Based on the test
results, the presence of a residual resource of the
developed insulation system was confirmed, and the
values of additional insulation parameters after thermal
loads equivalent to the specified service life were
determined.

For performance tests, two diesel locomotive sets
TEM ED-118 were manufactured: one with insulation



of the standard heat resistance class F, the other with
insulation of an increased class H. Based on the results
of operational tests, empirical dependences of the
averaged values of additional insulation parameters
of classes F and H on the performed ton-kilometer
operation of the locomotive were obtained, which will
allow predicting the residual life of the insulation of
a TEM of a specific manufacturer under operating
conditions.

The criteria for rejection of TEM with new
insulation during acceptance tests, as well as TEM that
are in operation, according to additional insulation
parameters, have been determined.

Proposals have been developed for organising
control of the state of insulation of traction motors by
additional parameters by means of mobile diagnostics
in the conditions of service and operational depots,
which will make it possible to strengthen input control
when receiving traction motors from the manufacturer
or repair organisation, to carry out operational control
of the current state of insulation when performing
technical maintenance and current repairs and predict
the remaining life of the insulation of traction motors
in operation.

As recommendations and prospects for further
development of the topic of the thesis, it is proposed
to develop algorithmic and hardware support for an
on-board automated diagnostic complex that collects,
stores and analyses information about the current state
and residual resource of TEM insulation.

05.22.07 — Railway rolling stock, train traction
and electrification.

The work was performed and defended at Emperor
Alexander 1 St. Petersburg State Transport University.

Tukmakova, A. V. Development and justification
of constructive and technological solutions for
construction of additional railway tracks. Abstract
of Ph.D. (Eng) thesis [Razrabotka i obosnovanie
konstruktivno-tekhnologicheskikh reshenii dlya
stroitelstva dopolnitelnykh zheleznodorozhnykh
putei. Avtoref. dis... kand. tekh. nauk]. Khabarovsk,
FESTU publ.,, 2022, 20 p.

Severe natural conditions lead to the rapid
appearance and development of deformations in
roadbed infrastructure structures, which requires an
individual approach to the choice of measures to
stabilise the roadbed and their theoretical justification.
Typical existing solutions used to stabilise the roadbed
of double-track lines in sections with different
topographic conditions are not always effective during
the operation period, which manifests itself in violation
of integrity of earthworks, permanent deformations,
and a threat to safety and uninterrupted train traffic.

The object of the study was the roadbed of
additional railway lines under construction and subject

to modernisation in the northern regions, including on
permafrost soils.

The objective of the study was to develop and to
theoretically substantiate technical solutions that
ensure stability and durability of additional tracks,
their safety when operating in difficult permafrost and
ground conditions, as well as the integrity of the
double-track structure.

Research objectives included:

« analysis of existing structural and technological
solutions for construction of additional railway tracks
and anti-deformation structures to ensure stability of
a double-track and deformable roadbed;

« analysis of existing methods for substantiating
stability of additional tracks and applied design and
technological solutions in conditions of different
topography of cold regions;

« critical analysis of completeness and sufficiency
of initial data in the methods of computational and
theoretical substantiation of existing and new design
and technological solutions in design of additional
tracks;

« experimental modelling of soil processes arising
and developing during building a roadbed of the
second track on soft soils;

* development of new structural and engineering
solutions;

« selection of necessary and sufficient initial data
for the developed methods for substantiating reliability
of design and technological solutions in difficult
conditions.

The work developed design and technological
solutions aimed at ensuring stability of an additional
roadbed under construction and modernisation in cold
regions, as well as methods for calculating the strength
and integrity of an existing roadbed reinforced with
geosynthetic materials for laying an additional railway
track. The technique can be used in design of additional
tracks with the use of reinforcing layers in conditions
of prolonged negative ambient temperatures and
excess moisture in the soils of the construction zone.

Experimental studies, which were carried out in
laboratory conditions on the basis of the Research
Laboratory «Foundations and bases» of Far Eastern
State Transport University, made it possible to prove
reliability of results obtained by the developed
calculation methods by modelling soil processes.

The analysis of existing methods for substantiating
stability of additional tracks and the applied structural
and technological solutions in difficult engineering
and geological conditions showed a uniform approach
to development of design solutions and construction
of additional railway tracks.

A review and analysis of existing options for
construction of additional railway tracks in cold
regions, as well as anti-deformation structures to
ensure durability and reliability of the roadbed showed
that the most promising and resource-saving way to
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ensure stability of the roadbed is the use of reinforcing
layers while simultaneously draining surface and
ground water from the roadbed. At the same time,
a wide range of geosynthetic materials and the proven
effectiveness of their reinforcing properties have not
yet found mass recognition, and construction of
additional railway tracks is carried out by a typical
method through cutting ledges on the slopes of
embankments of existing tracks.

The selection of initial data and methods of
calculation-theoretical substantiation of new structural
and technological solutions in design of additional
tracks, a critical analysis of their completeness and
sufficiency were carried out.

As aresult of the experimental studies carried out
and based on the monitoring data of the implemented
solutions, graphical dependences of the distribution
capacity coefficient and elastic moduli of ordinary
soils and soils reinforced with geosynthetic materials
were obtained. The use of reinforcing layers in soil
structures can reduce the overall deformation of the
structure and reduce the magnitude of vertical stresses.
Dependences of the temperature-humidity regime
were obtained for objects with provided (including
filtration ground) drainage and for flooded places. The
presence of a combined drainage system, which
ensures the collection and removal of surface and

ground water, increases the overall stability of the
drained subgrade of the railway track and reduces its
deformability from deeps and subsidence by 30 %.
Theoretical calculations are confirmed by field data
obtained from the results of monitoring of already built
facilities.

With intensive moisture saturation of soils of the
embankment (on a weak base and with water
saturation), the use of reinforcing layers is not
a sufficient condition to ensure a stable soil structure.
To ensure stability of the roadbed under such
conditions, it is necessary to provide additional
solutions aimed at eliminating moisture.

To ensure stability of weak foundations of the
additional track, including on permafrost soils,
additional structures can be used as the first layer in
contact with the foundation soils, in particular, the
«flexible overpass» structures according to the utility
model of Far Eastern State Transport University
No. 22157, «two-stage armo-drainage system» under
the patent of Far Eastern State Transport University
No. 2618108.

2.9.2 — Railway track, survey and design
of railways.

The work was performed and defended at Far
Eastern State Transport University. [}
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AN EXPERIMENTAL LEGAL REGIME FOR
DRIVERLESS TRUCKS HAS BEEN INTRODUCED
ON THE M-11 NEVA HIGHWAY

T he Government of the Russian Federation
approved the initiative to introduce an
experimental legal regime (ELR) for
implementation of the Driverless Logistics
Corridors initiative on the M-11 Neva highway.
The program was formed with the support of the
Russian Ministry of Transport at the site of the
Digital Transport and Logistics Association.

The introduction of ELR will allow for three
years to test digital innovations in cargo transport,
primarily operation of highly automated vehicles
(HAV) and infrastructure for them. Manufacturers
of HAV (PJSC KamAZ, NPO StarLine), the largest
carriers (LLC Globaltruck Logistic, PISC Magnit,
X5 Logistics), and the infrastructure operator,
Avtodor State Company, participate in this ELR.

As Deputy Minister of Transport of the Russian
Federation Dmitry Bakanov noted, the state has
fulfilled its task by taking on the legal risks
associated with introduction of new technology,
now it is the turn of the business to ensure the
development of driverless trucks and development
of models for unmanned cargo transportation.

«The introduced ELR is an important result as
part of the continued regulation of the use of
driverless vehicles in our country. The special role
of this ELR lies in the fact that it is an integral part
of the beacon project «Driverless Logistics
Corridorsy as part of the «Technology Development
Beaconsy initiative of the «New Technological
Environment» strategic direction, the
implementation of which is under the close
attention of the President and the Prime Minister, —
commented Deputy Minister of Economic
Development Maxim Kolesnikov.

According to Viktoriya Erkenova, Deputy
Chairman of the Board for Intelligent Transport
Systems and Digitalisation of Avtodor State
Corporation, the company, together with HAV
manufacturers, is entering the active phase of
preparations for test runs of HAVs along the M-11
Neva highway. «We plan to test the information
service for data exchange between the digital map
and the M-11 road infrastructure, as well as various
scenarios for the operation of HAV, for example,

when data on accidents, weather conditions and
traffic conditions are received from the
infrastructure», she commented.

Development Director of PJSC KamAZ Irek
Gumerov noted that ELR will provide an
opportunity to test the unmanned developments of
the company on public roads, in particular, a digital
map of KamAZ development will be tested, which
will exchange data with the road infrastructure.
«Now we are testing the driverless vehicle at our
test site, after reaching agreements with retailers,
we plan to start commercial transportation within
the framework of ELR in the spring».

According to Polina Davydova, Executive
Director of the Digital Transport and Logistics
Association, ELR will allow not only to test
different models of driverless vehicles, but also to
test the entire chain of unmanned transportation
processes in a commercial mode with participation
of digital infrastructure, which will ultimately
allow scaling the project to other routes.

The use of driverless vehicles on public roads
will not only improve traffic safety, will contribute
to creation of new types of commercial activities,
but will also reduce the cost of drivers’ wages by
30 % by 2025, and fuel costs by 28 %.

Driverless logistic corridor on M-11 is a pilot
project. The task approved by the Government of
Russia is to make 19,5 thousand kilometers of
Russian public roads driverless by 2030.
Technological, organisational and business solutions
that will be worked out as part of ELR at M-11 will
form the basis of both future transport and logistics
corridors, and regulatory norms for creation,
certification and operation of HAV and road
infrastructure. As a result, the Russian Federation
will be among the world’s leading countries, while
large-scale commercial transportation of goods in
an unmanned mode will start.

Based on the news

of the Ministry of Transport

of the Russian Federation:
https://mintrans.gov.ru/press-center/
news/10435 o
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