=
O
<
e
l—
2
=
=
a
<
0
=
<
l—
>
L
=
L
©
<
>
<
=

/WIK: 656.022.41, 656.025

Erop MYJIEEB
Egor Yu.MULEEV

Anekceiit KOJIUH
Alexey V.KOLIN

B craTtbe paccmaTpuBaeTcs
nepcrnekTueBa peaansaynm
AnamMeTpasibHbIX MapLUPYTOB
NPUropoaHOro NaccaXmpckoro
TpaHcrnopta B MockoBckom
JKesie3HOAOPOXXHOM y3Jie.

Moka3aHo, 4TO nNpu CyLyeCTBYIOLNX
MHGPACTPYKTYPHbIX 1 TEXHOJIOrNY€CKUX
orpaHnyeHusix cosgaHue benopyccko-
lopbkoBCKOro guameTpa He TOJIbKO
MOBbILUAET Ka4€CTBO TPaHCMOPTHbIX
yCyr, HO 1 ONTUMU3UPYET OOBEMBI
TPaHCMOPTHOV PaboTbl NOABUXHOIMO
cocTaBa, crnocob6CTByeT COKPaLLEeHUIO
usnepxxeK u BpeMeHU OTCTOS.

Kno4esbie cioBa: Xene3HoA0P0XHbIN
TPaHCMopT, NPUropoAHOE COObLLEeHME,
MapLUpyTHasl CeTb, ONTUMMN3aLIMs rpagpuKoB
ABVKEHUS, AnaMeTpasbHbIi MapLUpyT.
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MPOBJIEMbI YINPABJIEHSA

O pnameTpanbHOM
pasBUTUU NPUrOPOAHOIo
cooOLeHus

Koaun Anexceii Basenmunosun — cmapuiuii npenooa-
samenv kagheoput « Tparncnopmuwiii 6uznec» Mo-
CK08CK020 20CY0apCmEeHH020 YHugepcumema nymeil
cooowenuss (MUHUT), Mockea, Poccus.

Mpyaeee Ezop FOpvesuyu — maaduiuii HayuHwlil compyo-
HuK MHcmumyma sKoHOMUKY mpancnopma u mpaH-
cnopmuotui noaumuku HUY BIIID, Mockea, Poccus.

JNaHHBII MOMEHT Ha MOCKOBCKOM

Kene3HoaopoxXHoM y3ie (MXKY)

OCYILECTBISICTCS ABUXKEHUE TTPUTO-
POIHBIX 3JEKTPOIOE3A0B IO TPEM JAUaMe-
TpajdbHbIM MapiipyTaM: besnopyccko-Kypcko-
My, Prxkcko-Kypckomy u benopyccko-Cané-
JloBckoMy. HecMoTpst Ha 3HaUMTEIbHOE Mpe-
BbIIIEHME HOpPMaTHBa HAMOJHSIEMOCTH
COCTaBOB B Yachl MUK, 3TU HaIpaBJICHUS
HeE SIBJISIIOTCSI CAMBIMU 3aTPY>KEHHBIMU Ha 10~
JiroHe y3ia. Ha nomo CMosieHCKOro HarnpaB-
nenust Boimagaet 9,8%, Kypckoro — 8,9%,
Puxckoro — 6%, Casénosckoro — 6,5%
OT OOIIIETO MacCaXXMPOITOTOKA.

[TepeBo3KM MOIOOGHOTO POJIA IPEACTABIISIOT
€000i1 T07001e TaK Ha3bIBAEMOTO «ITPUTOPO/I-
HO-TOPOJCKOTO XEeJe3HOIOPOKHOIO Iacca-
JKUPCKOIO COOOLIEHMS», ITPOEKTA YCITELIHO
peaM30BaHHOTO BO MHOTMX KPYITHBIX TOPOIaX
Mmupa. B [epmanum cxoxasi cictema MacCOBBIX
BHYTpHUATJIOMEPAIIMOHHBIX TTepeMelleH Ui
noJjiyuua Ha3paHue Stadtbahn, oHa cyiiecT-
BYET B UeThIpHamaT ropoaax. OpaHiry3ckast
aHaJIOrMYHast CUCTeMa CKOPOCTHOTO BHEYJIMY -
Horo TpaHcrnopTa RER obcnykuBaeT ariome-
paimoHHyto Tepputoputo bobimoro [Mapuka.
Peanuzanus npoekra OBeprpayHaa
(Overground) rmo3BoJinjia co3aath rnepudepuii-



Ta6muua 1 / Table 1

DKCIUTyaTalMOHHbIE IOKA3ATe N PUTOPOIHBIX JKeJIe3HO0POKHBIX CHCTEM
Operational indicators of commuter rail systems

AnctaHums (km) CtaHuumn Pa3mepbl ABMXEHNS (Nap Noe3aoB
Distance (km) (wT.) B 4acC NuK)
Stations Volume of movement (train pairs
(number) per hour)
LLIseruapus/Switzerland
RegioExpress 40-100 3-12 2
S bahn/ Regio 20-70 11-25 2
lepmaHus/Germany
S bahn 18-75 10-36 9
Regionalbahn 28-165 10-14 1
Regional-Express 90-250 26-28 1
®dpanumsa/France
RER 52,3-185,6 21-84 no 30
Translink 31-256 10-46 2-6
AHrnusa/England
Overground/Regional Rail | 1,7-101 [2-45 8
P®d/Russia
MpUropoaHbIi XXenesHono- 4,5-343 (169 Ha/at 3-59 12
POXHbIN TPAHCMOPT MXY/MRJ)
Commuter rail transport

Tabsmna 2 / Table 2

HpOTﬂ)KeHHOCTB 1 KOJIMYECTBO OCTAHOBOYHBIX ITYHKTOB MATUCTPAJIbHBIX PEJIbCOBBIX
TPAHCIIOPTHBIX CUCTEM B AIMUHUCTPATUBHBIX 'PAHALIAX MockBbl
Extension and number of stopping points of main rail transport systems within administrative
boundaries of Moscow

AnnHa nyten

Konn4yecTBo OCTAaHOBOYHbIX MYHKTOB (LUT.).

HbIX rpaHuuax ropona/Railway within
administrative boundaries of the city

(km). ®dakT./nnaH
dakT./nnaH Number of stopping points (number)
Length of tracks | Real/planned
(km)
Real/planned
MockoBckuit meTpononnteH/Moscow 318,1/392.5 190/255
metro
>KenesHas popora B agMUHUCTPATUB- 241/290 90/120

HbIE CBSI3U C BBICOKOI IPOBO3HOI CIIOCOOHO-
CThi0 B TpaHuLiax bosbioro JlongoHa (tadau-
mal).

MJ1IAHbI PABBUTUA

TeM He MeHee BTeHepaTbHOM CXeMe Pa3BUTHS
M2KY ot 2008 roga Oblia 3aJ10KeHa UIes O pac-
IIMPEHUU CIIEKTPa TMaMeTPaIbHbBIX MAPILIPYyTOB
B BUIE coenuHeHmii JlenuHrpanckoro u [opb-
KOBCKOT'O HallpaBJICHHI, a TAKXKE CTPOUTEITLCTBA
ITyOOKMX BBOAOB, 00beAuHsIONIMX [TaBenenkoe
HampaBlieHue ¢ SpociaBckuM u Kueckoro
¢ [opbkoBckmM [2]. O moTeHIMATIBHOM MepCIieK-

TUBHOCTH CHUCTEMbI «TOPOJCKOM IJIEKTPUUKI»
BeIyTCs peuu ¢ cepearHbl 1970-x ronos, u ceron-
Hsl Ha (hOHE ICKJIapUPYeMOro YBEIMYESHMSI JOJIN
TpaHCIIOPTa MACCOBOIO IOJIb30BAHMS 3T IUIaHbI
He TepsIIoT CBOEi akTyaJlbHOCTU. PaccMaTpuBast
MPOTSLKEHHOCTD PEJICOBBIX CUCTEM C BBICOKOM
IPOBO3HOM CITOCOOHOCTHIO, HEKOTOPBIE TEXHI -
YeCKUE XapaKTePUCTUKM IPUOOPETAIOT CIICIYIO-
1M BUA (CM. TAOIULLY 2).

OLLEHKU MACCAXKUPOIMOTOKA
B coBeTckoil TpaHCMOPTHOW TpagULIMU
ornpeescHIEe MePCIeKTUBHBIX MACCAXKUPOIIO-
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Ta6muua 3 / Table 3

Pa3mepnl 1BIKeHIs HA AMAMETPAJIbHBIX HanpaBieHusx B M2KY
Volume of movement in diametric directions of MRJ

AnunHa nyten (km).
®dakT./nnaH

Length of tracks (km)
Real/planned

KonnyecTtBo 0CTaHOBOYHbIX MYHKTOB
(wT.). dakr./nnaH

Number of stopping points (number)
Real/planned

HbIX rpaHuLax ropona/Railway within
administrative boundaries of the city

MockoBckuii meTpononmteH/Moscow 318,1/392.5 190/255
metro
JKenesHas popora B agMUHUCTPaATUB- 241/290 90/120

TOKOB MOJPa3syMeBaJIO U3yUYEeHUE pacilerie-
HUS CYUIECTBYIOIIETO MaccaxXupomnoToka
MO0 OCTAaHOBOYHBIM ITyHKTaM Ha OCHOBE CTa-
TUCTUYECKUX JaHHBIX, HATYPHBIX 3aMEPOB,
a TakxKe TpUHKUMAask BO BHUMaHUE JOKYMEHThI
rpagoCTPOUTEBLHOTrO MaaHupoBaHus [3].
YuuTbiBasi BOSMOXKHOCTU COBPEMEHHbBIX TeX-
HOJIOTUIA, IIJISI TIONOOHBIX LieJieil Terepb uc-
MOJIB3YIOTCS CJIOKHOE KOMITBIOTEPHOE MOJIe-
JMpOBaHMUE MOCPEACTBOM BUPTYyaJbHBIX
TpaHcnopTHbhIX moneneit [4]; GPS u GSM
TEXHOJIOTUU, SKOHOMETPUUECKOE MOIEIUPO-
BaHue [6]. PazBuTre cOLMOIOrMYECKOTO UH-
CTpyMEHTapus ITO3BOJISIET OMPeIeUTh MOTEH-
1yaJl MOCPEACTBOM OMPOCHBIX TEXHOJOTHUA,
WCIIOJIb3Ysl, K TPUMEDPY, UHTEPHET-PECYPCHI.
C nIpyroil CTOpOHBI, MPEACTaBISETC pe-
30HHBIM MPEANOJOXUTh, YTO MATTEPHbI MO~
BUIKHOCTHM HaceJIeHUs B MeTaroJiiuce Mnpes-
CTaBJISIIOT U3 ce0s1 0ECKOHEYHOE YK CJIO Bapu-
aHTOB MepeMelleHnsI, 0COOEHHO B CBETE
MYJIBTUMOJAJIbHOT'O TPAHCIOPTHOTO NP0~
XXKEHUSs, MOoApa3yMeBalolIeTo yBeJIUYECHUE
KoadhduIIMeHTa epecanoyHOCTH, CO3AaHNe
BO3MOXHOCTHU OecrnaaTHON CMeHBbI BUIOB
TPaHCTIOPTA, YCIOXHEHUE OPTaHU3aIlMOHHOMN
CTPYKTYpPBl MOABUXHOCTU KaK KaTeropuu
aHanu3a. TpaHCOPTHOE MOBEIEHUE B CAMOM
ILIMPOKOM CMBbICJIE BUAUTCS YK€ CaMOOPTraHU-
3yrolieiics 8], monBepXXeHHOM 1eJIoMY PsiLy
00BEKTUBHBIX BO3IEICTBUII TTOBCEIHEBHOMN
MPaKTUKOM, B CBS3U C UeM BO3HUKAET MOTPeO-
HOCTb B HOBOM ITO/IXO/I€ K ITPOrHO3UPOBAHMIO.
OnHaKo Ha CEeroIHSIIHEM dTare WHTEpecHa
He CTOJIbKO METOAMKA, 3AJI0KEHHasl B U3y4e-
HU€ MOABUXHOCTH, CKOJIBKO CMElIeHUEe aK-
LIEHTa OT MHCTPYMEHTA MPOTHO3UPOBAHUS
K aHaJIu3y MPpUPOABI pealibHbIX MepeMellie-
HUI, COCPEIOTOYEHUE HA TPAHCIIOPTHOM
MOBEIEHUM OIISTh K€ KaK KaTeropyuu aHaJIn3a.
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Hastom ¢oHe (popmMupoBaHUE MAKCUMAJILHO
BO3MOXHOTO MPEIOKEHUST CTAHOBUTCS 11e-
JIEBOW TEPCIEKTUBOU [UISI TPAHCIIOPTHOM
CHUCTEMBI JII0001 ropoACKoii Tepputopu [9].
HcTopuyecku cioxuBUIasicsl CETh Maru-
CTPaJIbHBIX PEJTbCOBBIX TPAHCIIOPTHBIX CUCTEM
MPEACTaBIIIETCS KapKacoOM, NMPEeTyCTaHOBJICH-
HBIM HampaBJIeHUEM NEPEIBUKEHUS B pacue-
T€ Ha O0CTyXXMBaHE MaKCUMaJIbHBIX Macca-
XXKUPOMOTOKOB. TpaHcnopTHas reorpadus
yKa3bIBaeT Ha HEJOCTATOYHYIO CTENEHb pa3-
BUTOCTU CETU MOCKOBCKOI'O METPOIIOJIUTEHA
BBUY HU3KOI CTETIEHU €€ LIMKJIUYHOCTH, YTO
Moapa3yMeBaeT HeOOJIbIIIOE KOJUYECTBO Te-
pecanok [11] u orpaHUYEHHYIO CBSI3HOCTh
nepudepuiiHoil Tepputopuun. TeM He MeHee
MOBEIeHNUE MacCaXKUPOIOTOKA JUAMETPasIb-
HBIX MaplIpyTOB MPUTOPOIHO-TOPOACKOTO
KEJIE3HOAOPOXHOTO COOOIIEHUST BUAUTCS
CXOXXUM C pacrpeesIeHueM MacCaxKnupornoTo-
Ka MO0 CeTU METPOMOJNTEeHA, KOTIa HATIOJIHE -
HUE BarOHOB MPOMCXOAUT B [IBa dTama: B Iy-
CTOHACEJICHHBIX MPUTropoaax U MpU MPOXo-
XAeHUU LIeHTpa. To ecTh B cllydyae peain3alnu
MpoekTa, TapudHOI U MepecatoyHON HHTET-
palyu C TOPOACKUM OOIIECTBEHHBIM TpaH-
CIMOPTOM MEPCIEKTUBHOCTh TUaMETPATbHBIX
MapIlIPyTOB COMHEHUI HE BbI3bIBAET.

TEXHUYECKAA AOEKBATHOCTb
NPEOJIOXXKEHUN

Ha ceromust peanu3aliusi MpUTOPOIHO-
TOPOJICKOTO ABVKCHUS YITUPACTCS B BhIIEIIC-
HUE CIIeLIMAJIN3UPOBAaHHON Maphl IIIaBHBIX
IMyTeli, BHECEHIEe U3MEHEHUI B perjlaMeHT
0e30IacHOCTH.

CoxpalleHre MHTepBajia IBMKCHUS MEXK-
Iy TIPUTOPOTHO-TOPOACKUMU TT0e3IaMU JT0-
CTUTACTCS 3a CYET COKPAIICHUS IJTMHEI OJIOK-
Y4aCTKOB, IPUMEHEHUS ITPOTPECCUBHBIX
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Puc. 1. Cxema opraHn3ayuu nponycka asnekrponoe3nos benopyccko-lfopbkosckoro gnamerpa Ha cT. Mocksa-
naccaxwupckasi-Kypckasi c y4eToMm peKoHCTPYKLMUN CTPEJIOYHOM ropsiIoBUHbI (YK/1aAKN JOMOJIHUTEIbHbIX
CTPEeJsIoYHbIX NePEeBOAOB).

Pic. 1. Organization scheme of train handling of Belarussky-Gorky diameter at the station Moscow-passenger-
Kurskaya, taking into account reconstruction of the lead (laying additional turnouts).

CPeACTB UHTEPBAJbHOTO PETYJIUPOBAHUS,
YJIYYIIEHHBIX PA3TOHHO-TOPMO3HbIX XapaKTe-
PUCTUK JIEKTPOIOE3I0B (BeTUYUHA TTPEAyC-
MOTPEHHOTO YCKOPEHUS COCTaBjsieT a0 1,2
M/c 2 mpotuB 0,6—0,8 M/c ? y HbIHELIIHUX
3JIEKTPOMOE30B OTE€UYECTBEHHOTO MPOU3BO/I-
CTBa), MUHUMU3ALIUU TTPOAOKUTEIBHOCTU
CTOSTHKHU BO BPeMsI OCAAKU-BbICAIKU 32 CYET
YBEJIMYEHHOTO KoJinyecTBa nBepeil. B MKY
MEXIY TPUTOPOAHBIMU MOE3AaMU Ha TIEPEro-
Hax obecIieuymBaeTCs IMOKa MHTepBal 4—5
MWHYT, OAHAKO B PEaJIbHOCTU UHTEPBA MOXET
OBITH €1 BhILe (6—7 MUH) C y4ETOM HE BCET-
Jla ONTUMAJIbHBIX OTPAHUYEHUIA 110 CKOPOCTHU
JIBUXKEHUS B CTPEJIOYHBIX TOPJIOBUHAX TYIH-
KOBBIX CTAHLIUM.

HetanbHas mpopadboTka rpadKOB JBUXE-
HUS TTOKa3ajia, YTo Jaxe MPY CYILeCTBYIOIINX
UH@PPaCTPYKTYPHBIX OTPAHUYEHUSX €CTh
BO3MOXHOCTb ONTUMU3ALUU TBUXEHUS
no benopyccko-IopbKOBCKOMY HAMPaBIEHUIO
C MUHUMAJIbHBIMU (PUHAHCOBBIMU BJIOKEHU -
SMU. [{OTTOJTHUTEIbHBIM APTYMEHTOM B MOJIb-
3y IUameTpa SIBJSIeTCs CI0XHOCTh peann3a-
LIMU KOPPECHOHACHIUI MO HAaMpaBJIEHUIO
3amnaa-BOCTOK aJlbTepHATUBHBIMU BUIAMU
TPAHCTIOPTA, YYUTHIBAST HATMYKME HECKOIBKUX

HEYAOOHBIX MEepPecaoK KaK Ha XeJae3HOU
Jlopore, TaK U METPOITOJIUTEHE.

Opranuzauus ABUKeHus no benopyccko-
TopbkOBCKOMY HaIpaBJeHUIO JUAMETPab-
HBIX 2JIEKTPOTMOE3I0B MO3BOJUT Pa3rpy3UTh
rnepecagoyHbIe y3JIbl B palloHe MacCcakupPCKOn
miaropmbl «Ceprt 1 Mosot» u Kypckoro
BOK3aj1a, a TaKXe COKPATUTh MaJIOHACEIEH-
HbI€ MPOOETU MPUTOPOAHBIX MOE3I0B B HEMpe-
UMYILECTBEHHOM HamnpasieHuu. [To okoHua-
HUU YTPEHHETO Yaca MUK YacTh U3 HUX MOXKET
He BO3BpAlIllaThCs B JIETO, a CJIEJ0BATh Ha OT-
CTOl B TIapK cTaHIMK « MockBa-CMoeHCKas»
B OXUJAHUM BeUYepHEro yaca Nnuk. Bmecte
C TeM Ha TYMUKOBBIX MyTsIX CT. MockBa-nac-
caxupckas-Kypckas B CBSI3U ¢ MPOMyCKOM
YACTHU 2JIEKTPOIOE30B Ha JUaMeTpalbHOE
HaIpaBJIeHUE MOSIBUTCS BO3MOXHOCTb MPO-
U3BOJIUTH UX MEXITUKOBBI OTCTOM.

OnHOBpPEMEHHO KOJIMYECTBO AUAMETPAITb-
HBIX 37eKTpornoe3noB B Kypcko-Puxckom
HanpaBJIeHUU MOXET ObITh YBEJIUYEHO 10 60
nap, a B benopyccko-CaBenoBckoM — 110 35—
40 (Tabmuma 3).

1 mOBBILIEHUS HAJEXHOCTU PabOThI
benopyccko-ToppkoBcKoro nuameTpa Leie-
coobpa3Ha ykJaaKa JOTOJIHUTEIbHBIX CTpe-
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JIOYHBIX CHE3[0B B I0XHOI TOPJOBUHE CT.
MockBa-naccaxupckasa-Kypckas (cM.
puc. 1): Ne 322—324 (3a MocToM uepe3 y3y,
rje eCTh IpsIMOil ydyacTok), Ne 326—328,
Ne 370—372. D10 maeT opraHu30BaTh OJHOB-
peMeHHOe TepeaBUKeHNe YETHBIX U HEUET-
HbIX TOPbKOBCKUX AMaMETPaIbHbIX 3JIEKTPO-
IOe370B, a TaKXKe OJNHOBPEMEHHBIN MPUEM
anekTporioe3na benopycckoro-ToppKoBcKOro
JIMaMeTpa ¢ OTIpaBICHUEM 3JIEKTPOIIOE310B
TOpbKOBCKOIO HaIlpaBIeHUsI U3 TYIIMKOB.

rPAOUKN OBOPOTA MNOE300B

OnTtumu3zanus rpaukoB 060poTa Ha ms-
1 HampaBieHusix (IoppkoBckoM, Kypckom,
CagsénoBckoM, benmopycckom u Puzkckom)
MO3BOJISIET U3BICKATh PE3EPBHI 110 YBEIUYE-
HUIO TTapHOCTH ABMKeHUs. Ha [oppkoBcKOM
3TO CTaHET BOBMOXHBIM 3a CYET UCITOJIH30BA-
HUS TPEThETO IJIABHOTO IMYTU U CKBO3HBIX
myteii ¢T. MockBa-maccaxupckasi- Kypckast,
Yyepe3 KOTOpble OyAyT CIeA0BaTh IMaMeTpalb-
HbIE BJICKTporoe3na. Bmecre ¢ TeM onTuMm-
3a1s TpahKOB 000pOTa MPUTOPOIHBIX CO-
CTaBOB (3a CYET COKPAIICHUS CTOSTHOK B THEB-
HOE BpeMsl) BEICBOOOIUT (HECMOTPS Ha yBe-
JIMYEHHUE pa3MepOB JBMXKECHUsS) IBa COCTaBa
¥ 0K0J10 30 TOKOMOTUBHBIX OpHUTa.

TAPUDHAHA CUCTEMA

Creuuduka 30HaJIbBHOTO OIpeaeIeHUs
TapudOB BBICTYMAET CAMbIM CEPhE3HBIM OIpa-
HUYUTEJIEM ITPEIToIaraeMbIX HOBOBBEICHUIA.
OnuH npuMep: LieHa ciea0BaHus oT CT. OnUH-
110BO 10 cT. PeyToBo cocraBurt 115,5 pybneii,
B TO BpeMsl KaK MUHMMaJibHasi CTOUMOCTD
Mmpoe3ja ¢ JABYMs TUIaTHBIMU TIepecaakamu,
YUYUTBIBasI METPOMNONUTEH, — 77,5 pyOeii.

VY CyllecTBYIOIIET0 30HAIbLHOIO IpodJie-
HUST OYEBUIHbBIE HETOCTATKU, KOTOPbIE MOXK-
HO YCTPaHUTb MyTeM pedOpMUPOBAHUS CU-
CTeMbI Tapu@uKalK1 rocy1apCTBEHHbBIM Op-
raHOM, OTBETCTBEHHBIM 3a yCTAHOBJICHUE LICH.
IlepeBo3uMK He YIIOJIHOMOYEH PeryJnupoBaTh
Tapud, eAMHCTBEHHBIN LIEHOBOM MHCTPY-
MEHT — aDOHeMeHTHbIe OueThl. B aTOM Ciy-
yae MOJIMTUKA TapU(HOI MHTErpalii B paM-
Kax U3BECTHOTO OOJIBIIMHCTBY JIIOACH TPOeK-
Ta KapThl «Tpoiika», CTUMYJIMPOBAHUS TOJIb-
30BaTesieil OOIIECTBEHHOTO TpaHCIopTa
BBICTYIIAET KaK aJIeKBaTHBI LIEHOBO CITOCO0
KOMIIEHCAllMM 3aTpaT Ha OOLIEeCTBEHHBII
TPAHCIIOPT, B TOM YUCJI€ U MPUTOPOIHBII
JKEJIe3HOIOPOXKHbIA.
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SAKJTIOMEHUE

BBeneHue HOBBIX THMAMETPATbHBIX Map-
IIPYTOB, KaK U MHTEHCUDUKAIIUS CYIIECTBY-
fo1uX, 6ojiee YeM BO3MOXHBI U MPU MUHU-
MalbHBIX 3aTpaTax. [lomoOHbIE pabOTHI
MOXHO TIPOBECTH MPU ACHCTBYIOITNX MH(bpa-
CTPYKTYPHBIX U TapU(PHBIX OTPAHUYEHUSX,
CITOCOOCTBYSI TEM CaMBIM ITPEXE BCETO Kaye-
CTBY TPaHCIOPTHHIX ycayr. JlocTuraembie
MPEUMYILIECTBA KACAKOTCS, KPOME TOTO, ONITHU -
MHU3alUU TpyAa JOKOMOTHUBHBIX Opuraf,
YBEIUYEHUS 00BEMOB TPAHCTTIOPTHOM PabOThI
TTOJIBMKHOTO COCTaBa, COKPAILEHMS N3IEPKEK
U BpeMeHu otcTos1. cxonms u3 coodpaxeHuit
5KOHOMHUM PECYPCOB, a C IPYrOif CTOPOHBI —
COMHEHMUI B OTHOLIEHU Y TOYHBIX MTPeIcKa3a-
HUH, IPECTABIISIETCS LIEJIECOO0PA3HBIM pea-
JIM30BaTh JJIS Havyaja MUJOTHBIA MPOEKT
o cosgaHuto beropyccko-ToppKoBcKOTO
JMaMeTpa.
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ABSTRACT

The article considers the prospects of
implementation of diametric commuter rail routes
in Moscow railway junction. It is shown that under
existing infrastructure and technological limitations
creation of Belarussky-Gorky diameter not only
improves the quality of transport services, but also
optimizes the volume of transport work of rolling stock,
helps to reduce costs and layover time.

ENGLISH SUMMARY

Background.

Currently at Moscow railway junction (MRJ),
commuter trains are in operation on three diametric
routes: Belarussky-Kursky, Rizhsky-Kursky and
Belarussky-Savelovsky. Despite the significant excess
of standard of capacity’s utilization at peak hours,
these directions are not the busiest at the junction.
The share of Smolensky direction amounts to 9.8%,
Kursky — 8.9%, Rizhsky — 6%, Savelovsky — 6.5% of
the total passenger traffic.

Transportation of this kind represents the similarity
of so-called «commuter-city passenger rail service»;
the project is successfully implemented in many
major cities around the world. In Germany, such a
system is called Stadtbahn, it exists in fourteen cities.
French similar system of speed non-street transport
RER serves Paris agglomeration. Implementation
of Overground project has created a peripheral
connection with a high carrying capacity within the
boundaries of London metropolitan area (Table 1).

Objective.

The objective of the authors is to investigate
the prospects of diametric commuter rail routes
development.

Methods.

The authors use the methods of analysis and
comparison.

Results.

Plans for development

Nevertheless, the general scheme of MRJ
development (2008 year) was based on the idea
of expanding the range of diametric routes by
connecting Leningradsky and Gorky directions, as
well as constructing deep inlets, uniting Paveletsky
direction with Yaroslavsky and Kievsky with Gorky.
[2] Since the mid-1970s there have been talks about
potential prospects of «city commuter train», and
nowadays these plans do not lose their topicality.
Considering the length of the rail systems with a high
carrying capacity, some specifications take certain
form, which can be seen in Table 2.

Assessments of passenger traffic

The Soviet tradition of identifying promising
transport passenger traffics implied study on
separation of existing passenger traffic to stopping
points on the basis of statistical data, field
measurements, as well as taking into account the
town- planning documents [3]. With help of modern
technology sophisticated computer simulation using
virtual transport models [4]; GPS and GSM technology,
econometric modeling [6] are used now for such

purposes. Development of sociological tools helps to
determine the potential with help of questionnaires,
using, for example, Internet resources.

On the other hand, it seems reasonable to assume
that patterns of population mobility in the city represent
an infinite number of ways to move, especially in light
of the multi-modal transport proposals, which implies
an increase in the coefficient of interchange, creating
the possibility of a free change of transport mode, the
complexity of the organizational structure of mobility
as a category of analysis. Transport behavior in the
broadest sense seems to be self-organizing everyday
practice [8], subject to a number of objective impacts,
in connection with which there is a need for a new
approach to forecasting.

Historically established network of main rail
transport systems can be called a frame, predefined
direction of movement based on the service of maximum
passenger traffic. Transport geography indicates the
underdevelopment of the Moscow metro network due
to the low degree of its cyclicality, which implies a small
amount of interchanges [11] and limited connection
of peripheral areas. Nevertheless, the character of
passenger traffic on diametric commuter rail routes
seems similar to the distribution of passenger traffic
on the subway network when wagons are occupied in
two stages: in the densely populated suburbs and in
the center. Thatis, in case of project’s implementation,
and tariff and interchange integration with urban public
transport prospects of diametric routes are undoubtful.

Technical adequacy of proposals

Today the main issue in the implementation of
commuter-city movementis the allocation of specialized
pairs of main routes, changes in the rules of safety.

Shorter interval between commuter-city trains
is achieved by reducing the length of the block-
sections, use of advanced tools for interval regulation,
improved acceleration and braking performance of
trains (provided acceleration is up to 1.2 m/s? against
to 0.6-0.8 m / s? in current electric trains of domestic
production), minimizing the duration of stop during
embarkation-debarkation due to the increased number
of doors. In MRJ interval between commuter trains on
hauls is 4-5 minutes, but in reality, the interval may be
even higher (6-7 min), taking into account not always
optimal speed restrictions in leads of dead end stations.

Detailed study of motion graphics showed that even
with the existing infrastructure constraints there is an
opportunity to optimize the traffic on the Belarussky-
Gorky direction with minimal financial investment. An
additional argument in favor of the diameter is the
complexity of communications’ implementation in the
direction east-west by alternative modes of transport,
taking into account the presence of several inconvenient
interchanges at both the rail and metro.

Traffic organization at Belarussky-Gorky direction
of diametric trains will help to lessen the load on
transfer hubs in the area of passenger platform «Sepr
i Molot» and Kursky railway station, as well as reduce
the underoccupied runs of commuter trains in non-
preferential direction. At the end of morning rush hours
some of them may not return to the depot, but go for
layover to the park of station «Moscow-Smolenskay»
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Table 1

Operational indicators of commuter rail systems

AncTtaHums (km) CraHumm Pa3mepbl aBxeHus (nap noesnos
Distance (km) (W) B 4ac NuK)
Stations Volume of movement (train pairs
(number) per hour)
LLIsenuapusi/Switzerland
RegioExpress 40-100 3-12 2
S bahn/ Regio 20-70 11-25 2
lepmanHuns/Germany
S bahn 18-75 10-36 9
Regionalbahn 28-165 10-14 1
Regional-Express 90-250 26-28 1
®paHums/France
RER 52,3-185,6 21-84 0o 30
Translink 31-256 10-46 2-6
Anrnus/England
Overground/Regional Rail [ 1,7-101 [ 2-45 8
P®d/Russia
MpuropoaHbIl XxenesHono- 4,5-343 (169 Ha/at 3-59 12
POXHBIN TPAHCMOPT MXXY/MRJ)
Commuter rail transport
Table 2
Extension and number of stopping points of main rail transport systems within administrative
boundaries of Moscow
AnunHa nyten Konn4yecTBO OCTAaHOBOYHbIX MYHKTOB (LUT.).
(km). ®dakT./nnaH
®dakT./nnax Number of stopping points (number)
Length of tracks | Real/planned
(km)
Real/planned
MockoBckuin meTpononmnteH/Moscow 318,1/392.5 190/255
metro
KenesHas popora B adMUHUCTPATUB- 241/290 90/120

HbIX rpaHuLax ropoga/Railway within
administrative boundaries of the city

Volume of movement in diametric directions of MRJ

Table 3

[OnvHa nyten (Km).
dakT./nnaH

Length of tracks (km)
Real/planned

KonnyecTtBo 0CTaHOBOYHbIX MYHKTOB
(wT.). dakT./nnaH

Number of stopping points (number)
Real/planned

HbIX rpaHuLax ropoga/Railway within
administrative boundaries of the city

Mockosckuii meTpononuteH/Moscow 318,1/392.5 190/255
metro
JKenesHas popora B agMUHUCTPATUB- 241/290 90/120

in anticipation of evening rush hours. However, at the
dead-end tracks of station Moscow-passenger-Kurskay
due to the movement of part of trains on the diametrical
direction an opportunity will be given to perform their
layover between rush hours.

Simultaneously, the number of diametric trains in
Kursky- Rizhsky direction can be increased to 60 pairs,
and in Belarussky-Savelovsky — to 35-40 (Table 3).

To improve the reliability of the Belarussky-
Gorky diameter it is advisable to lay additional

® MUP TPAHCNOPTA 03°14

crossovers in the southern neck of station
Moscow-passenger-Kurskaya (see Pic. 1):
Ne 322-324 (past the bridge across Yauza where
there is a straight section), N° 326-328, and
N2 370-372. It helps to organize simultaneous
movement of even-numbered and odd-numbered
Gorky diametric trains, as well as simultaneous
receipt of a train from Belarussky- Gorky diameter
with departing trains of Gorky direction from dead
end sidings.



Schedules of trains’ round trips

Optimization of round trips’ schedules in five
directions (Gorky, Kursky, Savelovsky, Belorussky
and Rizhsky) makes it possible to find the reserves
to increase pairing motion. In Gorky direction
it becomes possible due to the use of the third
main track and transit tracks of station Moscow-
passenger-Kurskaya, on which diametric electric
trains will move. However, optimization of round
trips’ schedules of commuter trains (by reducing
stop periods in the daytime) will free (despite the
increase in the volume of movement) two trains and
about 30 locomotive crews.

Tariff system

Specificity of zonal tariff determination serves
as the most serious limitation to prospective
innovations. One example: the price for the trip from
station Odintsovo to station Reutovo reaches 115.5
rubles, while the minimum fare with two payable
interchanges, including the underground is 77.5
rubles.

The existing zonal system obviously has flaws that
can be remedied by reforming tariff system by the
state body responsible for setting prices. The carrier
is not authorized to regulate the price rate of price;
the only tool is commutation tickets. In this case, the
policy of tariff integration within the project of «Troika»
cards, promoting public transport users, acts as an
adequate price method of compensation of costs for
public transport, including commuter rail transport.

Conclusion

The introduction of new diametric routes as
well as intensification of existing routes is possible

Pic. 1. Organization scheme of train handling
of Belarussky-Gorky diameter at the station
Moscow-passenger-Kurskaya, taking into account
reconstruction of the lead (laying additional turnouts).

and at minimum cost. Such measures can be
carried out under existing infrastructure and tariff
restrictions, thereby contributing to the quality of
transport services. Achievable benefits concern,
moreover, labor optimization of locomotive
crews, increase in transport work of rolling stock,
reduction of costs and layover time. For reasons
of economy of resources on the one hand, and on
the other hand for reasons of doubts as to the exact
predictions, it seems appropriate to implement a
pilot project for the creation of Belarussky-Gorky
diameter.

Keywords: railway transport, commuter rail traffic, route network, optimization of traffic schedule, diametric

route.
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