Zhao Dong and Hu Sij [6] developed a new method for calculating the capacity of high-speed rail-
ways based on the principle of calculating the average minimum headway between trains. However,
the minimum headway is still calculated on a section-by-section basis, failing to reflect the character-
istics of high-speed railway passenger flow sections. Wu Xu, Cui Yanping, et al. [7] analyzed the av-
erage minimum headway for sections of high-speed railways without overtaking, but their analysis
was limited to some stopping patterns of operating train sets, failing to derive the average minimum
headway for any stopping pattern. Chen Weidong [8] compared the applicability of the average mini-
mum headway method for passenger and freight mixed lines and high-speed railways, but the calcula-
tion of the minimum headway still relies on sections. In summary, the current analysis of the average
minimum headway method is mainly based on the average minimum headway between sections,
which cannot adapt to the characteristics of high-speed railway passenger flow sections, leading to
poor practicality of the method. The calculation of the average minimum headway for sections is in-
fluenced by various factors such as train stopping patterns, train types, and the number of intermediate
stations, and has been primarily qualitative in the past, lacking quantitative mathematical description.
This paper starts with sections of high-speed railways without overtaking, analyzes the stopping pat-
terns of operating train sets, and derives a method for calculating the average minimum headway for
high-speed railway sections, significantly improving the applicability of the average minimum head-
way method in the capacity calculation of high-speed railways, which is of great significance for the
market-oriented development of China's high-speed railways.
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VK 656.214
OCOBEHHOCTH NEPEBO3OK ITACCAKHPOB
HA BEJIOPYCCKOM KEJIE3HOM TOPOTE

A. A MUXA/IBYEHKO
Fbenopyccxuii eocyoapcmeennviii yuugepcumem mpancnopma, 2. I omens

B. C. KOLJVP
FBenopyccras sicenesnasn oopoza, 2. Munck

CylecTByrolas TPaHCIIOPTHAsS MapIIpyTHas ceTh benopycckoii skene3Hoi Aoporu obecrieunBaeT ne-
PEBO3KH MAaCCAXHUPOB B MEKAYHAPOIHOM, MEKPErHOHAIBHOM, PETHOHATBHOM M TOPOJCKOM BHIAX C000-
IICHHUH.

AKTyaJbHOe paclucaHue JBHXKEHHS TITOE310B B MEKIYHApOAHOM COOOIIEHMH TIpelycMaTpUBaeT
HaIlpaBleHHe MacCaKUPCKOro cCOOOMICHUS ¢ ropoAamy, pacnoiokeHHsIMH B Poccum. Ilpu BeImonHeHun
MEPEeBO30K B MEXIYHAPOIHOM COOOLIEHHH HMCIOIB3YIOTCH T0€3/1a SKOHOMKJIacca M Ou3Hec-kiacca. OTO
HO3BOJIAET PACHIMPHTE JOCTYII K TPAHCTIOPTHBIM YCIyTaM B MEXKIYHAPOIHOM CoollIeHnH rpaxaaHam be-
napycu 1 Poccun ¢ paznudsbpiM goctaTkoM. Ha MeKIyHapOAHBIX MaplipyTax NpHMEHSIOTCA Noe3aa ¢ Jo-
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KOMOTHBHOM M MOTOP-BaroHHOM TAroii. Oco0oii aKTyalbHOCTHIO Y NACCaKUPOB MONB3YIOTCS Noe3na Ous-
Hec-kJacca «Jlactouka». OHM HaXOAATCS B JBIDKCHUU MeXIy MuHCKOM M MOCKBOH Bcero 7 4 M OTIIpAB-
JSFOTCS B OOOMX HaNpaBJIeHHSAX 3epKajJbHO YTPOM U BeuepoM. [Ipu 3ToM Tapud mpoesga HAMHOTO HIXKE,
4eM NpH Apoessie B O0bIUHBIX M0e3/aX ¢ JIOKOMOTHBHOH TsATroi. [ maccaXxupoB, y KOTOPBIX €CThb He00-
XOIUMOCTE MPpHOBITHS B MUHCK 1 MOCKBY B YTPEHHH NEpHoJ, CYTOK, NpearaloTcsd HOYHBIE MOE3/a C
BBICOKMM ypoBHeM KoM(opTa npu npoeszne. HeoOxoaumMo OTMETHTh PEeJOCTaBIICHUE TACCAKUPAM MECT B
noesiax, cjaeAyrOIMX B 30HbI MaccoBoro otawixa B Poccun — Coun, Annep, AHamy ¢ ynoOHBIM IIpHOBITH-
€M Ha KOHEYHbIE ITyHKTHI.

MeskpernoHasibHbIe MacCaXUPCKHe MEPeBO3KH B cOOOLEHUH benapycu opraHu3oBaHbl IO OCHOBHBIM
MaccaXUpooOpasyIOLIM HallpaBlIeHUsIM B MPIMOM U OecriepecagoyHoM coobmenui. Ilaccaxupam npeno-
CTaBJieHa BO3MOXKHOCTD MPOE3/1a B MEKPETHOHAILHOM COOOIIEHNH MeXTy OOJIACTHBIMHU LIEHTPAMH U CTO-
JHLel TocyaapeTBa, a TakkKe MeXIy OO0NacTHRIMH LIEHTpaMH CTpPaHBl M TOPOJaMH PecIlyOJIMKaHCKOTO
nogurHenus. 19 nepeBo3ok NaccakupoB B MEKPETHOHAIBHOM COOOILEHUH MCIIOb3YIOTCS B HOYHOM CO-
o0LIeHrH TI0e3/a ¢ JIOKOMOTHBHOM TSArOH, a B JHEBHOM — COBpPEMEHHBIE JJIEKTPOIIOe31a H JU3ENb-TI0e3/1a
MOBHINEHHOH KOM(OPTHOCTH. B HOYHOM cOOOIIEHHN NPHMEHSETCS paclHcaHue ABIDKSHUS MOE3A0B 10
cucreme «HoUb-yTpo» ¢ OTIpaBieHreM 13 00JaCTHBIX [IEHTPOB B BeuepHUid nepuox (B 22-23 1) u npubsi-
THeM B MHHCK W o0NacTHBIE LIEHTPH! B YTpeHHHUi nepuoa (He nosanee 7 4). C y4éToM TOrO, YTO MEPUON
npuObITHS HA KOHEYHBIH MyHKT W Tapud Ha mpoe3n yOoOHBI U acCaXKHPOB, 3TH I0Oe3/a MONb3YIOTCS
MOTYJIAPHOCTBIO Y HACEJIEHHUSL.

Bropas rpynmna moe3goB HAMOHAIBHOTO JKENEe3HOAOPOKHOIO MAacCaKUPCKOro (opMarta BKIIIOYAET MOE3-
Jla, Ha3HavaeMble B THEBHOU mepron oOpameHHs. JTo noesna OmsHec-kiacca. [loe3naky BBIMOTHAKOTCS B
KoMbopTabeNbHBIX JTEKTPO- U JU3eNBHBIX NOE3aX COBPEeMEHHON KOHCTPYKIMM. YacTh MOE3H0B CIIEAYET
6e3 0CTaHOBOK 10 MPOMEXKYTOYHBIM ITyHKTaM, YTO IT03BOJIET 0OECHEYNTh UX MPUOBITHE Ha KOHEYHBIE ITYHK-
THI Ha3zHa4yeHus He mozgHee 10 4. B oOpatHoM HampaBneHMM 3TH noesfa OTHPaBILIOTCS M3 HadallbHBIX
MyHKTOB B paiioHe 19 4 W mpuOBIBAlOT B IyHKT Ha3HA4eHHS B Iepuoj, paboThl rOpOACKOrO TPaHCIOpTA.
Takoe pacricaHie JBIDKEHHS NOE3/I0B SBISETCS YROOHBIM IS MACCAKUPOB U MPUAEPKUBACTCS OCHOBHBIX
CUCTEMHBIX NPUHLMIOB HHTEIPUPOBAHHON JIOTMCTHKH NACCAKUPCKHUX MEPEBO3OK C 3aBEPIIAIOIINM HHKIOM
TOE3IKH MTACCHKUPA.

[Mpy npoe3ne B MEKIYHAPOTHOM U MEKPETMOHAIFHOM BHax coobmeHns benopycckas sxenesHas mo-
pora mnpeyaraet naccakupam ynoOHbIe KaHaNEl CaMOOOCTY>KUBaHHS MO OGOPMIICHHIO IPOE3IHBIX HOKY-
MmeHToB. [ToTpeduTento A0CTYMHO 0OopMIIeHHE SIEKTPOHHBIX NIPOE3IHBIX JOKYMEHTOB, KaK Ha O(ULUab-
HOM caiite besnopycckoii skesie3Hoit Jopory, Tak ¥ B MOOMJIBHOM NPHJIOKEHHH MHTepHeTa. Takas ycimyra
MOJIb3yeTcs OOJIBIINM CIIPOCOM, OCOOEHHO Y MOJIOAEKH.

BrinosHeHHe perHOHATBHBIX (paHee OHM Ha3bIBAIMCH NPUTOPOIHbBIE) NEPEBO30K HOCUT MAacCOBBIM Xa-
paktep. Vix 00b&M TIpeBbILIAET pa3sMephl MEPEBO30K B MEXAYHAPOHOM U MEXPErHOHAIBHOM BHJAX CO00-
meHns B 10 pas. OaHako ciieyer OTMETHTH BHICOKHI YPOBEHB YOBITOYHOCTH 3TOTO BHA COOOIIEHHS IS
JKeNe3HOU opord. B MHpPOBO# npakTrKe 3TOT BUA COOOIIEHHUS SBIIETCS Takke yObITouHbIM. OKynaeMocThb
PacxXo/IOB MPH ero BBITIOJIHEHHHM COCTaBiiseT B cpeaHeM 18-25 %. OctanpHyro yacTh YOBITKOB IOramiaer
Gromket rocynapersa. [Ipu 5ToM moramaercsa He (pMHAHCOBas YacTh YOBITKOB, a MaTepHallbHas MX 4acTb!
TOTUIMBHO-3HEPreTHYECKHE PECYPCh! HA 3TH TIEPEBO3KH OTITYCKAIOTCS 1O JIBrOTHBIM TapudaM (B 2-3 pasa
OT HX CTOMMOCTH HIH TI0 ce0ecTOMMOCTH); NMPUOOpeTeHne MOABIKHOIO COCTaBa MPOM3BOAUTCS 3a CHET
OroKeTa y HAIMOHATBHBIX MPeANPHITHH-IIPON3BOAUTENIEH 10 ce0eCTOMMOCTH; OIIaTa CTOMMOCTH KOMMY-
HUYIKaIWi, MCTOMB3YEeMBIX IS COLMANIBHO 3HAYMMBIX NEpeBO30K, He Ipowmspoaurcs. OHa moramaercs H3
MpUOBLTMA TO IPYIUM BHJIAM AEATETEHOCTH KeJIe3HON TOPOTH IPH JBFOTHOM Hajloroo0I0KeHHH caMOi NpHU-
OBLITH JKeJIE3HOAOPOXKHOH aIMUHHCTPALIIH.

Ha Bestopycckoii skeire3Hoi Jopore MCIOIb3yeTcs BA COOOLIEHUs — TOpoAcKue nepeBo3ku. OHU BbI-
TTOJTHAFOTCS. MEXKAY T. MUHCKOM M ropoAaMu-cIyTHUKaMu Ha craHnusax CMmoneBuuH, PyneHck, bemapyce.
OT0 HOBBIN B COOOIIEHHS, KOTOPBIH CTaJl MOIMYJIIPHBIM Y XKHUTEIEeH 3TUX HACEICHHBIX ITyHKTOB.

TMaccaxxupckre NepeBo3KH ClSAYET paccMaTpUBaTh KaK BaXKHOE HAllpaBJieHUE B COBPEMEHHOHN TpaHC-
nopTHO#M orpacyii. OHH BKIIIOYAKOT B ce0s TPaHCIIOPTUPOBKY MACCaKUPOB U YNPaBJICHHE NIEPCOHATIOM Ke-
JIE3HOM JOPOTH, SBJISIOTCS HEOTHEMIIEMOH 4acThi0 KOMMEpUecKol 1 00IecTBeHHOI cdep obmmecTsa cTpa-
Hbl. OHU OTHOCATCS K Apolieccy TEpeBO3KH JIIOJeH M3 OHOrO MecCTa B ApPYyroe. JTO MOXKET BKIIOYAThH
Typu3M, OuszHec, obpa3oBaHue, MEAULIMHCKOE OOCIY;KMBaHUE W ApYyrue achekThl. s ocyliecTBIICHHUA
MepeBO30K MCNONB3YIOTCS pasiuyHble BUIBl TpaHcmopTa. IIpy MX BBINOJHEHWM PA3IMYHBIMH BHIAMH
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TPaHCIIOPTa UMEIOTCS OrPAHIYCHHUS: Ha BO3AYIIHOM TpaHcnopre 6osee 60 % rpaxgaH no GuU3MYECKUM U
MEIMITUHCKUM TOKa3aHUAM HE MOTYT €ro HCIIONIb30BaTh; aBTOMOOMIBHBIN TpaHCNOPT UMeeT OrpaHuye-
HUS IO KJIMMATHYECKUM YCJIOBHUSAM €ro HCIONIb30BaHud. XKele3HOJ0pOXKHBII TPaHCHOPT TaKUX OrpaHy-
yeHuil He uMmeeT. [loe3a He UMEIOT NPEUMYIIECTBa B CKOPOCTH U 3(PHEKTUBHOCTH, HO OHH COOTBET-
CTBYIOT CTPOTHMM MpaBwiaM Ge30macHOCTH. ABTOMOOUIL Gosee rMOKUM, HO OrpaHMYeH NPoOKaMHu Ha
Joporax, HOTOAHBIMH W JOPOXKHBIMH ycinoBusamu. Iloe3nku Ha paccrosnusa g0 800 kM BO3OYUIHBIM
TPaHCIOPTOM HEPALMOHAIBHEL: PEANOIETHBIH KOHTPOIb MPOBOAUTCS 3a JUIMTEIbHBIA MEPHOJI BPEMEHH
710 BBUIETA; adpOIMOPTHI PACTIONATAIOTCS HAa 3HAYUTENIFHOM PACcCTOSHHH OT FOPOIOB, YTO NpPEArnosaraeT
MIPOAOIKHMTENbHYIO JOCTaBKY Maccakhpa B adpONOPT; MOCICHONETHBIE NPOLIEAYPhl 3aHUMAIOT TAKKe
MHOT'0 BpeMeHH (TioyyueHHe Oaraka, MpOXOxIeHHe MOrpaHUYHOrO M TaMOXKEHHOro KOHTpois). B pe-
3yJIbTaTe, HAPUMep MpHU moes3axe u3 Mockebl B MUHCK aJeKTponoes3ioM «JlacTouka» IpoaoKATENb-
HOCTb MOE3JKH COCTaBJsieT 7 4, a MPHU MCIIOIB30BAHNH CaMoJéTa U COIYTCTBYIOLIUX Npoleayp — 6 .
[Tpu 5TOM CTOMMOCTB IPO€37a BHIILE B TPH pa3a.

C yckopeHueM ypOaHH3aLMH W MOCTOSHHBIM IOBBIILIEHHEM TpeOOBaHUi JItojel k MyTeIlecTBHAM Op-
raHU3alus MacCaXUPCKUX MEePeBO30K JODKHA OBITE OGonee NMHTE/UIEKTYAIbHON M NMePCOHATU3UPOBAHHOM.
TexHOIOrMKM UCKYCCTBEHHOTO HHTEJUTeKTa 1 IHTepHeTa MOTYT MOMOYb OPraHM3alMsAM MacCOKUPCKUX Tie-
PeBO30K MOOHTECS Gosiee TOUHOrO MPOrHO3UPOBAaHMS M IIAHMPOBaHU OOBEMOB M HAINIpaBICHHH HX BBI-
NOJHEHVs. BaKHBIM SBISETCS TAKXKE YCJIOBHE COOTBETCTBUS BBIIOIHEHUS NMACCHKUPCKUX NMEPEBO3OK KO-
JIOTMYECKHUM TpeGOBaHUIM, COOMIONEHHEe KOTOPBIX IOCTUTAeTCs Ha TPAHCIOPTE 3a CUET COKpALICHUS
BBIOPOCOB yrilepoia U 3KOHOMHHU SHepryH. IIpu mepeBo3kax 3IeKTPOINOe3laMH SKOJIOTHYecKas Harpyska
Ha OKPY KAIOLIYIO Cpelly COKpaIaeTcs B IEeCTb-CEMb pas.

B cdepe ycToifiunBoro pasBUTHS MaccaKMPCKHX IIEpeBO30K K XapaKTEPHUCTUKAaM CHUCTEMBI macca-
JKHPCKOTO TPaHCIOpTa CIeAyeT OTHOCHTH BBICOKYIO 3aBHCUMOCTE OT COCTOSHHS TPaHCIOPTHBIX
cpeacTB, HeoGXoauMOCTh 3(EeKTUBHOrO ympaBlleHHs IEPCOHAJIOM 3KCIUTyaTallHOHHOM CHCTEMBI U
cdepbl 06CTYKUBaHHS MACCAXKUPOB HAa BOK3aJIaX U B M0€3]aX, BBICOKHE TpeOoBaHuA K 6€30MacHOCTH
koMdopTy. OTpaciib NaccaK MPCKUX MePeBO30K CTAIKHBAETCs ¢ npobieMamMu U OyAyIIUMU TeHIEHLHM-
MM, TAKMMH KaK HeOOXOAUMOCTH OBITH GoJiee MHTEIUIEKTYalbHOH 1 NEPCOHATU3UPOBAHHOM, COOTBET-
CTBOBATh HKOJIOTHYECKUM TpeOOBaHUSM M aKTHBHO M3y4aTh HOBble OM3HEC-MOJENIH U MOJEIH COTPYA-
nuuectBa. [loBbimienre 3QPEKTHBHOCTH BBHIMOJHEHUS MMACCAKHPCKUX MEPEBO30K SBISAETCA Ba)KHOM
3ajauei yCTOWYMBOrO pasBUTHS NPEANPHUATHI MacCaKMPCKO# OTpaciy »kejle3HoH noporu. s 3Toro
pa3pabaTbiBaeTCsl KOHLEMUUS Pa3BUTHA IMaCCAXUPCKUX MNEPEBO30K MO BCEM BHIaM COOOINEHHIH, a Tak-
e YKa3bIBalOTCA NMpoOieMbl WU BO3MOXKHOCTH MX pelieHus. [Ipu 5ToM aHamusupyeTcs MpaKTHYECKOe
3HAUYEHHE U pa3pabaThiBaeTCs TEOPETHUECKass OCHOBA MOBBIIIEHUS 3P (HEKTUBHOCTH BBINONHEHHS Nac-
Ca)KUPCKUX TIEPEBO30K, BBIIBUIalOTCS CTPATETHH YIYUIIEHHS UX BBITTOJHEHUS C TEXHUYECKUMH MHHO-
BallWsIMH, ONTHMH3AIMENH yOpaBieH:Us, MOJepHU3alMe yclIyr M WUHHOBALUAMH B 00JacTU 3allMThI
OKPY>KaroIleH cpensl.

VJIK 656

®UKCAIMS ITPOE3JIA MAPIIPYTHBIX ITACCAKHUPCKHAX
TPAHCHOPTHEIX CPEJACTB M JIMYHBIX ABTOMOBUJIEM
HA 3ANPEIMAIOIIAI CHTHAJI CBETO®OPA

JI. B. HABOH, J]. B. KAIICKHH, H. I TAMYJIbCKHH, A. B. KOPJKOBA
Fenopycexuii nayuonansuuili mexnuueckuil yuueepcumem, 2. Munck

ABTOMaTH3UPOBAaHHAS CHCTEMa BUACOMETEKTHPOBAHMS JOpoxkHOro aprokeHus (nanee — ACBJI) npen-
Ha3HAUeHa [AJs TIOBBIMIEHHs] O€30MacHOCTH JIOPOXKHOTO JBIDKEHMS IIyTEM WCIHONb30BAaHUA HHTEI-
JIEKTYaJIbHBIX CPEJICTB BUACOHAOIIOACHNS I/l OHpeeNeHHs HapyLIMTEIeH NPaBuil JOPOKHOTO JBIKEHHS
(manee — TIJUJT) [1, 2]. K ocHoBHbIM dyHkimsam ACBJJ] otHocates [3, 4]: ompeaeneHue HapyluuTeseh
CKOPOCTHOTO peXXHMa; OrpefelieHHe HapyIuuTeneH, Npoe3kalolnX Ha 3alpelaroniyii curaan ceetodopa;
oIpesiesieHue HapyIHuTeseH MpaBijl MaHeBPUPOBaHHKS (BBIE3] HA BCTPEUYHYIO TI0JIOCY ABWKEHHUS, Pa3BOPOT B
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