2 Study case analysis

In the proposed train operation plan of the large and small group under the multi-stop mode, 2 trains
with 4 cars and 1 train with 8 cars are opened during peak periods, as shown in Table 2, compared with the
current train operation plan, the optimization rate of train operating costs reaches 59%, and the optimiza-
tion of the full load rate of the section reaches 200%, as shown in Table 3.

Table 2 — Multi-stop mode of large and small group trains running plan

. Station .
Train 1 5 3 7 5 6 7 8 9 Grouping

1 0 0 0 0 0 1 0 1 1 4

2 1 1 1 1 1 1 1 1 1 8

3 0 0 0 0 0 1 1 0 1 4

Table 3 — Optimization results of the train operation scheme of the small and small groups
Present After optimization Optimization amount Optimization rate

Train operating costs 6270 2560 3710 59%
Cross-sectional full load rate 0.2888 0.8665 0.5777 200%

3 Conclusion

It is of great significance to study the optimization of intercity railway train marshalling and stopping
scheme from the perspective of operating costs to improve the operation status of enterprises. The optimi-
zation model of the large and small group train operation scheme in the multi-stop mode can better adapt to
the passenger flow needs in the early stage of intercity railway opening, reduce the operating cost of the
train, and improve the full load rate of the section. In the future, with the development of supporting facili-
ties and equipment along the intercity railway line and the gradual formation of the intercity railway net-
work, the passenger flow demand and passenger flow travel characteristics of the intercity railway will also
change, so the follow-up research will further optimize the train marshalling scheme, stop plan, departure
interval, etc. on the basis of considering the interchange connection between the intercity railway or the
intercity railway and the high-speed rail, and improve the matching degree of the train's capacity and pas-
senger flow demand on the basis of reducing the operating cost of the train.
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XKene3HoaOpPOXKHBIH TPAHCHIOPT COCTABIISIET OCHOBY TPAHCIOPTHOM cucteMbl PecnyOnuku benapych u
NpH3BaH 00eCIeYrBaTh CBOEBPEMEHHOE, ITOJTHOE M KAUECTBEHHOE YIOBJICTBOPEHUE MOTPeOHOCTEH Hacee-
HUs, OpraHu3aluid U Y4YpexXJEHUN CTpaHbl B IlepeBo3Kax. B Hacrosmiee BpeMs benopycckoil sxkene3Hon
Joporoii obecreunBaetcs okojo 59,9 % Bcero rpy3oobopota u 21,5 % mnaccaxupoobopota [1]. Cymre-
CTBEHHAasI BaYKHOCTb >KEJIE3HOJOPOKHOTO TPAHCIOpTa 00YyCIIOBIEHA TeM (aKTOM, 4TO, IPOU3BOAS Iepe-
BO3KH JIFOOBIX TPY30B B COOTBETCTBUH C TIOTPEOHOCTSIMU MPOU3BOJICTBA, OH JIEIaeT BO3MOKHBIM HOPMallb-
HOe (YHKIMOHMPOBAHWE W pa3BUTHE BCEX OTpaciiel, perHoHoB M mpeanpustwii. [Ipm sTom, pabota
KEJIE3HOOPOKHOTO TPAHCIIOPTa OCYLIECTBIIAETCS B YCIOBMAX HAJIM4USA psfa BHYTPHUOTPACIEBBIX U BHYT-
PUPHUPMEHHBIX OrpaHMYEHUH, CHIKAOMMX 3()(HEKTUBHOCTh (PYHKIMOHUPOBAHUSI M BHICTYIAIOLUINX B Ka-
YEeCTBE OTPACIIEBBIX U KOPMOPATHBHBIX YTPO3 SKOHOMUYECKON O€30M1aCHOCTH.

Tak, KmaccHYecKHil MepeyeHb OTPACIIEBBIX yrpo3, 00YCIaBIMBAIOUINX HAINYKME BO3MOXHOCTH Hapy-
LICHUS] SKOHOMHYECKOH 0€30MIaCHOCTH JKEJIE3HOIOPOKHOTO TPAHCIIOPTA CTPAHBI, BKIIOYACT:

— CMeIIaHHbII aAMUHUCTPATUBHO-PBIHOYHBIN XapakTep ynpasieHus — QyHKIHOHUpoBaHue benopyc-
CKOM JKeNIe3HON JJOPOTH MPOU3BOJUTCS HA KOHKYPEHTHBIX PBIHKAX M B YCIOBHIX HEOOXOIUMOCTH obecre-
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YEeHUSI CAaMOOKYIIaeMOCTH, MPH 3TOM YIIPaBJICHUE MEPEBO3KAMHU OCYIIECTBISIETCS B JOCTATOYHO KECTKUX
aJIMIHUCTPAaTHBHBIX PaMKax, B TOM YHCIIE B BOIIPOcax Tapru(pooOpa3oBaHUs;

— YOBITOYHOCTh MACCAKUPCKUX MEPEBO30K, CBA3AHHYIO C MPEIbIAYyHIed Yrpo30d U O0YCIOBICHHYIO
peryiaupoBaHueM TapuQoB Ha MacCaXMPCKHUE IEPEBO3KH CO CTOPOHBI OPIaHOB I'OCYAAPCTBEHHOI'O YIpaB-
JICHWS 1 YCTAHOBJIEHUEM MX YPOBHS B pa3Mepe, CYLIECTBCHHO MEHBIIEM pealbHONW ce0eCTOMMOCTH, a TaK-
€ OTCYTCTBHS MEXaHM3Ma roCcy1apCTBEHHOTO 3aKa3a;

— HE00XOANMOCTh OOCIY)KMBaHHs psifia BaKHEHIIMX I'OCYAAPCTBEHHBIX MPEANPHATUIl MO Tapudam,
PaBHBIM ce0ECTOMMOCTH OKa3aHUs YCIIYT WM YCTaHOBJICHHBIM MEHBIIIE YPOBHS ce0eCTONMOCTH;

— CHW)KEHHUE YPOBHsI rOCYIapCTBEHHOTO (PMHAHCHPOBAHHS WHBECTUIIMOHHBIX [TPOrPaMM U MPOEKTOB U
nepexoja Ha (pUHAHCHPOBAaHHE Pa3BUTHUS 3a CUET COOCTBEHHBIX CPEACTB beropycckoil xene3Hol A0pory,
MOJyYEeHUE 3HAYNMON BEIUUMHBI KOTOPBIX OTPAaHUUYCHO CyOCHIMPYEMBIMU MACCAKUPCKUMH IEPEBO3KaMHU
U OrpaHMYEeHUSIMH Ha Tapu(ooOpa3oBaHUE B IPY30BBIX IEPEBO3KAX;

— POCT KOHKYPEHLIMH B OTPAacid B COBOKYIIHOCTH C M3MEHEHHEM KOHBIOHKTYPbHI HAllMOHAJIBHOTO U
MHPOBOTO JIOTUCTHUECKOT0 PhIHKA; CHU)KEHHE CIIPOCa Ha OKa3bIBa€MbIE YCIYTH.

JlaHHbIe Yrpo3bl HMEIOT KOMIUIEKCHBIM XapakTep U BO MHOTOM 00YyCJIOBJICHBI 0COOEHHOCTSAMHU pa3BU-
THS1 HALIMOHAIBHOM 3KOHOMMKH B 11€JI0M, OTJIMYAIOLIEHCSl COXPAaHEHNEM CYIIECTBEHHOI'O FOCYJapCTBEHHO-
IO PEryJIMPOBaHMA B KPUTUYECKU BAXKHBIX 00JacTAX. MUHUMH3aLUMsI OTMEUEHHBIX YIPO3 B paMKax padoOThI
YKEJIE3HOJOPOKHOTO TPAHCIIOPTa MPOU3BOAUTCA JIMIIb B paMKaxX IUIAHUPOBAHUS TEKYyIEH NesTeIbHOCTH B
o0beMax, MO3BOJIIOLUIMX MOKPBIBATH YOBITOUHOCTh HMACCAKUPCKOTO TPAHCIIOPTA U OCYLIECTBISTH MOCTe-
JIOBaTeNIbHOE U CBOEBPEMEHHOE (DHAHCUPOBAHNE MHBECTHULIMOHHBIX ITPOEKTOB.

B rpymnmny KopmopaTHBHBIX YTPO3 SKOHOMHYECKOH 0€30MacHOCTH OHOBPEMEHHO BXOJST:

— CYILECTBEHHBIN YAEIbHBIN BEC yCIOBHO-TIOCTOSHHBIX PAacXOJOB B CEOECTOMMOCTH IEPEBO30K, CBSI-
3aHHBIN C HEOOXOAUMOCTBIO TIOCTOSHHOTO MOJIACPKaHHSI HOPMAITBHOTO TEXHHYECKOTO COCTOSHHS JIOKOMO-
TUBHOTO M BaroHHOT'O IMapKoB, a TaKkke obecredeHus] GyHKIHMOHUPOBAHUS OOBEKTOB KEJIC3HOIOPOKHOM
WH(GPACTPYKTYPHI;

— CHW)KEHHE YPOBHS Map>KMHAJIBHOCTHU 33 CUET MOCTOSHHOI'O POCTa IKCILIYyaTaLlMOHHBIX 3aTPaT U OA-
HOBPEMEHHO 3aIa3/bIBAIOLIET0 MOBBIIECHNS TapU (OB, TPeOYIOMHNX 0053aTEIEHOIO COTIaCOBAHUS;

— HECOBEPILEHCTBO OPraHM3allMM KOPIOPATHBHOTO B3aMMOJEHCTBHS W HEIOCTATOYHO BBICOKHUH ypo-
BeHb MH(MOpMaTU3aui ¥ MHPPOBU3AINH, 00YCIIaBIMBAIONINE 3aMeIJICHHE BCeX OM3HEC-TIPOIIECCOB U HE
MO3BOJISIONINE OCYIIECTBIISITh OPTaHU3AIUIO MIEPEBO30K C MAKCHUMAIBHBIM KOA(pGHUIUEHTOM 3PPEKTHBHO-
CTH.

Obecneuenre MUHUMHU3ALMH BEPOSTHOCTH HEIaTUBHOTO BIMSHUS JaHHBIX (KOPHOPATUBHBIX) yIpo3 Ha
paboty bemopycckoii xKene3HoN TOPOTH MPOU3BOUTCS 33 CUET MOCTOSHHON peai3aIiiil MEPOIIPUSATHI 10
WX YCTPaHEHUIO, B TOM uuciie: 1) pa3paboTKu Mep M0 COKPAIICHUIO YPOBHS IKCILTyaTallHOHHBIX Pacxoji0B
3a CUET Pa3sBUTHUS JICKTPHUUECKOTO JKEJIE3HOJIOPOKHOIO TPAHCIIOPTa U aBTOMATU3ALMK psla yrpaBieHYe-
ckux (QyHKIMH; 2) MOCTOSHHOTO NIOMCKA BAPUAHTOB POCTa Map>KUHAIILHOCTH, B TOM YHCJIE Yepe3 Coriaco-
BaHHE POCTa TapU(OB Ha TPY30BbIE MEPEBO3KH; 3) POPMUPOBAHNE MEXaHW3Ma rOCYJIapCTBEHHOTO 3aKa3a
Ha OCYIIECTBJICHHE ACCAKUPCKUX MEPEBO30K B PErHOHATLHOM SKOHOMKIIACCa U FOPOACKOM COOOILICHHUSX;
4) TOCTENEeHHOTO TOCTPOeHUs U POBOI MoJenn bermopycckoii kene3HoH MOPOTH C IOCIeA0BaTEIbHOMN
nudposu3anueil Bcex OuzHec-npoieccoB. COBOKYIMHOCTh OTMEUEHHBIX MEp T03BOJISIET 00ecreunBaTh -
¢dexTHBHOE (HYHKIMOHHPOBAHHWE HALMOHAIBHOIO JKEIE3HOIOPOKHOIO TPAHCIOPTA NMPH OJHOBPEMEHHOM
CTaOMJIFHOM POCTE KauyecTBa OKa3bIBAEMBIX YCIIYT.

OpHaKO BaXKHO OTMETHUTh, YTO BO3HMKINNN B 2022 T. BOGHHO-TIOJUTHYECKUN KOHQIUKT U €ro Mmocie/-
CTBHS B 3HAYUTEIBHON CTENIEHW U3MEHHIIM MUPOBBIE CBSI3H, @ 3TO BIIOCIIEACTBUU MPUBEIO K HEOOXOMMO-
CTH NMPaKTUYECKH TOJTHOW MEePEeCTPONKH Kak COPMUPOBAHHBIX TPAHCIIOPTHBIX, TaK U (PMHAHCOBBIX MOTO-
KOB. B cIOXHBIIMXCSI 0OCTOSATENBCTBAX MEPEUCHb CYNIECTBYIONIMX YIPO3 SKOHOMHYECKOH 0€30MacHOCTH
3HAYUTENHHO PACIIUPUIICS U BKITIOUIII:

1) B pamKax OTpacieBbIX yrpo3:

— HaJH4Ke CYIIECTBEHHBIX OIpaHHYCHUH B IpelesiaXx reorpaduu MOCTaBOK, COCTaBa IMepeBaJOYHbBIX
0a3, a Takke 00BEMOB MEPEBO30K, OOYCIIOBIIEHHOE COKPAILICHUEM MPOIYCKHOW CITIOCOOHOCTH M CHU)KEHU-
€M KOJIMYECTBA COIIaCyeMBbIX 3asBOK Ha MEXAYHApOHbIE IIEPEBO3KH;

— HEaJEeKBaTHOE COBPEMEHHOW 3KOHOMHYECKOH CHTyallMd OTPaHUYEHHE POCTa >KEJIE3HOJOPOXKHBIX
TapudoB, 00yCIIaBIMBAaIOIIEee 3HAYNTEIFHOE CHI)KEHIE YPOBHS ITOJTy4aeMOi pruObLIH;
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— HaJM4Me OrpaHMYCHMH B BUAAX U (opMax MPUHATHS IUIATEKEH, a TakKe HEBO3MOXHOCTh IOJTy4e-
HUS OTIAT OT OTACIBHBIX CTPaH U OaHKOB;

— 0€30TBETCTBEHHOE M HEKOHTPOJIUPYEMOE IOBEICHUE BIIAAEIbLIEB COOCTBEHHOTO IOJIBM)KHOTO CO-
CTaBa, IPUBOJALIEE K BOSHUKHOBEHHIO YIYIIEHHOW BBITOJIbI BBULY HEUCITIOJIHEHUS MOJJAHHBIX UMH 3a5BOK
Ha TIIepEeBO3KY;

— BO3HUKHOBEHHME 3HAYUMBIX HEKOHTPOIHPYEMBIX (PAKTOPOB, 3aTParuBarOIIuX 00JacTh TAMOXKEHHOTO
oopMiteHUs U TpoIycKa KeIe3HOAOPOKHBIX COCTABOB MO TEPPUTOPHHU APYTHX CTpaH W 00yCIaBIMBAIO-
IIMX CYLIECTBEHHOE MOBBIIIEHNE BPEMEHH JOCTaBKH I'PY30B;

2) B paMKax KOPIOPaTUBHBIX yTrpo3:

— HEMOJIY4EHHUE OIUIAThI 10 OKa3aHHBIM yCIyraM BBUAY OTKIOHEHUS IJIATEXa OJHUM U3 OAHKOB U, KaK
CIIEICTBUE, CHIDKEHHE 000PaurBaeMOCTH JCHEKHBIX CPEJICTB;

— COKpalleHHe OOBEMOB NEPEBO30K M 3aMEHA HE IOJIb3YIOLIUXCSI CIIPOCOM BBICOKOMApPKMHAIBHBIX
Ipy30B Ha HU3KOMapKUHAJIbHbIE, BEAYIINE K CHIPKEHUIO YPOBHS BBIPYUKH;

— TOBBIIICHUE YPOBHS MHPOPMAIMOHHBIX aTaK HAa KOPHOPATUBHBIE CEPBUCHI, HATTMYKME MPOOIJIEM C pa-
0OTOH OTHENBHBIX MPHUIIOKEHUH U TIPOTPaMM.

Juis obecniedeHust 5KOHOMHYECKOW Oe30macHOCTH bemopycckoii jKene3Hol Jopore MPHUILIOCh B KpaT-
Jaiue CpOKM HajlaKMBaTh HOBBIC BapUaHThl COTPYIHHYECTBA, TPAaHC(HOPMHUPOBATH BHICTPOCHHBIC LIEIH
IMOCTAaBOK M IIOJIUTUKY B3aI/IMOI[CI\/'ICTBI/I$I C PYKOBOACTBOM H KCIC3HOAOPOKHBIMU OIICpATOpaMU HHBIX
cTpaH (B T. 4. B rparnnax EADC), a Takke OCYIIECTBISATH TIOUCK PE3EPBOB, 00ECIICINBAIOIINX COXPAaHEHHE
JIOSTIBHOTO YPOBHA Tapu(OB Ha OCYILIECTBIsIEMbIE TPY30BbI€ IEPEBO3KU. Bee BhIIIIEOTMEUEHHOE TI03BOJIUIIO
OpTraHN30BaTh PabOTy HAIMOHAJIBHOTO JKEJIE3HOJIOPOKHOTO TPAHCIIOPTAa TaKUM 00pa3oM, 4TOOBI obecre-
YHBAJIOCh ero dPPEeKTHBHOEC (PYHKIIMOHUPOBAHHE W MaKCHMAIBHOE YIOBIECTBOPEHUE MOTPEOHOCTEH KIIH-
CHTOB B JJOCTaBKe IPy30B. lIpu 3TOM CyIIeCTBEHHBIN ME€pEeUeHb MMEIOIIMXCS B HACTOSIIEE BPEMs yrpo3
SKOHOMHYECKOH Oe30macHOCTH TpeOyeT nanbHeimero peopMUpoBaHUs CUCTEMBI YIIPABICHHUS JKEIE€3HO-
OOPOKHBIM TPAHCIIOPTOM, a TAKKE ONPCACIIACT HCOGXOI{I/IMOCTL IMOMCKa HOBBIX IMOAXOA0B K OpraHu3aliu
SKOHOMHMYECKHX IPOLIECCOB B OTPAC]IH, OCHOBAHHBIX HA MOBBIIIEHUH TMOKOCTU W AJAaNTHUBHOCTH YIpaB-
JIEHYECKHUX CHCTEM (B T. 4. 32 cueT nupoBoii TpaHchopManny OH3HEC-TIPOIECCOB).

CHuCOK JIUTEePaTypPhI

1 Cratuctuka rpy30000poTa H maccaxupoodopoTa [ DnekTpoHHbIA pecypc] / Ham. crar. komutet Pecn. benapychk. — Pexxum
nmocryma : https://www.belstat.gov.by/  ofitsialnaya-statistika/makroekonomika-i-okruzhayushchaya-sreda/okruzhayuschaya-
sreda/sovmestnaya-sistema-ekologicheskoi-informatsii2/h-passazhirooborot/. — lara noctyma : 04.09.2022.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE NPEANPUATUAN
BEJIOPYCCKOM KEJIE3HOI JOPOI'

T. A. YYACOBA
benopycckas socenesnas oopoea, 2. ['omens

OpraHuzanysi MaTepHaIbHO-TEXHUUECKOr0 OOECTIeYeHUs MpeayCMaTpUBaeT OPraHU3alUI0 CHUCTEMBI
oOecriedeHus MPOU3BOICTBEHHOTO MPEIPUSATHS MAaTEPHATbHO-TEXHUIECKUMH PECYPCaMH U OPTaHU3AIHIO
€ro coOCTBEHHOW CIyXOBbl MaTepuallbHO-TeXHHYEeCKoro obecredeHus. MHpacTpykTypa MarepHuaibHO-
TEXHUYECKOTo 00ecreueHns BKIIIOYAeT MOpa3eliCHHs: CKIIaJICKOTO, TPAHCTIOPTHOTO, 3arOTOBUTEIBHOTO
X03aHcTB. Ha OTHenbHBIX NpeAnpHATHSIX MOTYT OBITh TaKKe IMOAPa3/ACiCHUs Mo MepepadOTKe OTXO0J0B
MIPOM3BOJCTBA U TAPHOT'O XO3AHCTBA.

Ha xene3HooposkHOM TpaHCTIOPTE CO3/1aHa IEHTPATU30BaHHAS CHCTEMa 00ECIIeYeHHs CTPYKTYPHBIX
nmospa3fiefieHNil MPaKTHYECKH BCEMH BHIaMH MaTepUaNbHBIX pecypcoB. LleHTpanan3oBaHHOEe CHaOKeHHE
Hapsiy ¢ OTAeJaMH MaTepHaibHO TexHudeckoro cHaOxkenus (OMTC) ocymectriser bemkengopcHao,
spisttoruiics pummanom 'O BXK. On onpenenser moTpeOHOCTh KEJIE3HOJOPOKHOTO TPAHCIIOPTA B Ma-
TEpUANBHBIX pecypcax, pa3pabaTeiBaeT CBOIHBIN OIO/DKET 3a1acoB M 3aKymnok B 11ejoM 1o bXK/I, 3akmroua-
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