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Crtartbs nocBsilweHa npobésemam
pas3BUTUS UHTEPMOAAJIbHOM
TPaHCMOPTHOW CUCTEMbI KPYIMHbIX
ropoAoB v arJioMmepaLuii.
MpeacraBneHbl pe3ynbraTbl U3bICKAHUA
B BOIpOCax OLeHKN v onpesesieHnst
nepcreKkTus TPaHCIOPTHOIO
ob6cnyxunsanusa. Mogesb pa3paboTaHHO
CUCTEeMbI NO3BOJIIET Har/siA4HO
nokasaTtb COCTOSIHUE TPaHCMOPTHON
ceTu ropoAcKoro rnocesieHusl.
Anpobauus npeasioXXxeHHo mogenan

B MockoBckow arnomepauynu gaet
BO3MOXXHOCTb OLL€HUTb CYLLIECTBYIIOLLYIO
v cdpopmupoBaTb NepPCcrneKTUBHYIO
nporpaMmy pa3BUTUS MacCaXkKupCKux
UHTEePMOA4aJIbHbIX MEePEeBO30K,
COOTBETCTBYIOLLYIO COBPEMEHHbIM
TPe6oBaHUSIM K Ka4€CTBY TPAHCNOPTHBIX
ycayr aJisi HacesieHusi Merariosmca.

KntoyeBbie cioBa: nHTEepmMmoaasibHas
TpaHcriopTHas cuctema, MeraroJsivc,
raccaxxvipCckuvi TpaHcropT,
MHAMBWAYAabHbIV TPAHCMoPT,
TPaHCrNopPTHO-NEePECan0YHbIN Y3€eIl,
«fiepexBarblBatoLLasi» CTOsIHKA.
|

® MWP TPAHCIMOPTA, Tom 14, N2 5, C. 140-151 (2016)

NPOBJIEMBbI YIIPABJIEEIA

NepcnekTuBbl UHTEPMOAANIbHOW
CUCTeMbl TPAHCMNOPTHOro
o6cnyxuBaHua

JManuauna Huna Bacuavesna — xanouoam
MexHu4ecKux Hayk, doyenm Kageopwsl «Apxumexmypa
u epadocmpoumenscmeo» Mockoeckoeo
20Cy0apcmeeHH020 CMpoUmenbHo20 YHugepcumema,
Mockea, Poccus.

BOJIIOLIMOHHOE pa3BUTHE TOPOJOB
W UX TIpeBpallleHre B arjiomepaluu
COTIPSI’KEHO C MPOLIECCOM YCIOXK-

HEHUS TPAHCIIOPTHBIX CBI3€l Ha UX TEPPU -

TOPUU, YTO BJieUeT HEeU30eKHbIe U3MEHE-

HUSI B OpraHu3aliyd CUCTEMbI TPAHCIIOPT-

Horo obOcnyxknBaHusg HaceleHus. CoBpe-

MeHHble YpOaHUCTUUYECKUE TEHIAEHLUU

OTIpeaesIIOT BBICOKMI YpOBEHb TpeboBa-

HUI, TPeabsBAsIeMbIX KaK K CBSI3HOCTU

TOPOJCKHUX TEPPUTOPUIA, TaK U Ka4eCTBY

TPAHCIMOPTHBIX YCAYT JJisl MacCa>XUpoB.

HayuHble udbickaHus B 001aCTU MJIAHUPO-

BaHUSI TPAHCIIOPTHBIX CUCTEM ypOaHU3U-

POBAHHBIX TEPPUTOPUI HAMTPABJIEHBI C OTON

TOYKHW 3PEHUS HA MOUCK PEIIeHUI IO

aganTallMyd CYLECTBYIOIIUX CIOCOOOB

TPaHCMOPTHOI'O OOCIYXMBaHUS K OIpee-

JIEHHBIM TPagOCTPOUTEIbHBIM YCJIOBUSIM,

11eJIbI0 KOTOPOIi CTAHOBUTCS oOecTieueHue

€ro Ka4yeCTBEHHOTO pa3BuTus [1].

OpHUM U3 HanboJiee MEePCIIEKTUBHBIX
HarnpaBJeHUI HAayYHbIX U3bICKAHUN SIBJISI-
eTcs mpolecc GOpMUPOBAHUST TOPOJICKON
MHTEPMOJAJIbHOM CUCTEMBI KaK KQUeCTBEH-
HO HOBOTO 2Tala opraHu3aluu TpaHCTOPT-
Horo obcayxuBaHust HacejaeHus. [Toxa mo-
HATHEM UHTEPMOIaJIbHOM MoApa3yMeBaeTCs
Takasi cuctemMa, B KOTOpOUl peanusyercs
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corjacoBaHHas paboTa BCEX BUIOB TPaHC-
mopTa, rapaHTUPYIOIIass MUHUMAaJIbHYIO
TPYAHOCTh COBEPIIIEHNsSI KOMOMHUPOBAHHOM
MOe3IKU AJs XKUTeaeil armomepauuu [2].
ITpuyem npu IJIaHUPOBAHUU TaKOM cHUCTe-
MBI HY>KHBI YETKHUE ITPEICTABICHUSI O XapaK-
Tepe B3aUMOCBSI3el MeXIy MOOUIbHOCTBIO
HaceJIeHUs 1 BO3MOXHOCTSIMU CYIIIECTBYIO-
1Ieil TPaHCITOPTHOM CUCTEMbI, YTOOBI N30¢-
)KaTh HEOOOCHOBAHHBIX pelleHui 1mo eé
pa3BuUTHIO. B aTOM acrnekre MHTEpMOAATb-
Hasg cucTeMa obJjiagaeT 00bIIUM MOTEHIIU -
aJIOM 110 CPaBHEHUIO C OTHOMOJAIbHOM.

3apyOexXHbIi TEPMUH «UHTEPMOIATb-
HOCTb» («intermodality») IIUPOKO IPUMEHSI -
€TCsl B TNTAHUPOBAHUYW TPAHCTIOPTHOTO 00-
CITy>KUBaHUsI KPYITHBIX TOPOJIOB U arjioMe-
panuii. [I[ppopuTeTHBIMY 3a1a4aMU TPAHC-
MOPTHOTO MJIAaHUPOBAHUS SIBISIOTCS HE
TOJIBKO pa3BUTHE TPAHCIIOPTHOM MHbpa-
CTPYKTYpbl, oOecrneyunBalolleii BO3ZMOX-
HOCTb OCYIIECTBICHUS KOMOMHUPOBAHHBIX
MO0e310K HaceJeHUs, HO Takxke U GopMUpo-
BaHME MOTPEOUTEIHCKOM JTOSIIBHOCTHU K T10-
e37KaM MoA00HOTO poja.

YacTblo MOJUTUKY YIIPABIECHUSI TOCTY-
ITOM K MarucTpajbHOW YIUYHO-TOPOXHOMN
CeTH, aKTUBHO UCITOJIb3yeMOIl Ha TEPPUTO-
puu CIIIA [3], aBaseTcs pa3BUTUE CUCTEMBI
«TIepexXBaThIBAIOIINX» CTOSTHOK, (hOpMUpPYe-
MO BIOJIb IMHUN CKOPOCTHBIX BUIOB ITac-
CaXXUPCKOro TpaHcnopTa. TakuM odpa3om
ABTOBJIa[IeJIbLIAM MPENOCTABISIETCS AIbTEeP-
HaTWBa B BUJE MHTEPMOIAJIBHOTO TTepeMe-
MEeHUS TUTIA «JIMYHBI aBTOMOOWJIb — Tac-
CaXUPCKUI TPAHCTIOPT», COBEPIIICHUIO OJI-
HOMOJIQJIbHOM IMOE3/IK1 Ha TUIYHOM aBTOMO-
oue.

IlogobHag mpakTuka peaju3yeTcs
1 B KpynHBIX roponax EBpormbl. CucteMbl
«MepexBaThIBAIOIINX» CTOSTHOK 3(D(PEKTUBHO
paboTaloT B KPYMHEHIINX MUPOBBIX CTOJIM -
1max u roponax — MionxeHe, CTOKTOJIbME,
Awmcrepaame, [Mapuxe, Magpuae, bprocce-
Jie 1 MHOTUX Apyrux [4, 5].

KomOuHUpoBaHUE HECKOJIBKUX BUIOB
TpaHCIIOPTa B OJHOU MOe37Ke MMUPOKO pas-
BUTHI Ha ypOAHU3MPOBAHHBIX TEPPUTOPUSIX,
TPaHCITOPTHBIN KapKac KOTOPBIX COCTaBJIsI -
€T OJINH WJIU HECKOJILKO BUJIOB CKOPOCTHBIX
BUJOB TPaHCIIOPTa — JIMHUM CKOPOCTHBIX
aBToOycoB (r. Kyputuba, bpasunus), ropoa-
CKOU M pEeruoHaJbHOU XeJIE3HOW NOpOoTHU
(Hanmpumep, 3emsiu [epMaHum), METPOIIOIU-
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TEH WJIU CUCTEeMBI JIETKOPEJILCOBOTIO TPaHC-
rmopra, CyluecTBymIiue B OOJIbIIMHCTBE
MUPOBBIX CTOJUIL. [lepeaoBBIM OIBITOM
B TIPOEKTUPOBAHUYN TACCAXUPCKUX Y3T0B
(«passenger transport transit hub») obnangaet
AnoHud, TIpeacTaBisst IpUMepPhl BBICOKO-
Ka4yeCTBEHHBIX OOIECTBEHHBIX MPO-
CTPAaHCTB, OPraHM30BaHHBIX Ha Tepecede-
HUM pa3jM4YHbIX BUJOB TpaHCIiopTa [6].

AHanu3 3apy0ekHbIX UICTOYHUKOB Hayu-
HBIX MCCJIEIOBAHUI TOKA3BbIBAET, YTO 0CO00E
BHUMaHUE yIeJSIeTCs] BOTIpOCaM Pa3BUTHS
3(pGHEeKTUBHBIX WHTEPMOIAIbHBIX TPaHC-
TMOPTHBIX CUCTEM, COOTBETCTBYIOIINUX TpE-
0OBaHMSIM COBPEMEHHOM KOHIIEITIIUN YCTOM -
yuBOro pa3Butud [7]. OCHOBHad 1Lieab pa3-
pabOTOK — MTOUCK TEOPETUIECKOTO 000CHO-
BaHUs TS IPUHSITUS ITIPOSKTHEIX PEIIeHUIA,
OCHOBAHHBII Ha MPUMEHEHUU METOIOB
CUCTEMHOro aHaiu3a [8], a Takxke MaTema-
TUYECKOTO U KOMITBIOTEPHOTO MOJIeJINPOBa-
Hus. PazpaboTka MeTOMOB OLIEHKU U MpPO-
THO3MPOBAHUS Pa3JIMUHBIX MTapaMeTpOB,
OTPEICIISTIONINX PA0OTY OTAETbHBIX DJIEMEH-
TOB UHTEPMOJATBbHOM CUCTEMbI, OTIPEIeIs-
€T € COOTBETCTBUE MTPUHIIUITY TPUETNHCTBA
KOHIIETIIMY YCTOMYMBOTO pa3BUTHUS ypOa-
HU3WPOBAHHBIX TEPPUTOPUIA:

— pa3BUTHE COILMATLHON Ccephbl TpaHC-
MOPTHOTO OOCIYyXXKMBaHUS XUTENE ropoja,
HaIpaBJIeHHOE HE TOJIbKO Ha YIOBJIETBOPE-
HUE cIpoca Ha TPaHCTIOPTHBIE YCIyTH, HO
1 obecTieueHre UX KauyecTBa TSI Pa3TNIHbBIX
rpynm HaceseHust. OMHUM U3 TIEPCIIeKTUB-
HBIX HaTIpaBJICHU SIBJIsIeTCST (hOpMUpPOBaHTE
MHKJIIO3UBHOM 00111eCTBEHHOM cpeasbl [9];

— pelleHue 3KOJIOTUIECKUX BOTIPOCOB,
CBSI3aHHBIX C COXpaHEHUEM OKpYyXalolei
Cpeibl U CHIDKEHUEM TEXHOTEHHOTO BO3/Ieii-
cTBUs Ha Heé [10];

— BIMSHHWE Pa3BUTHUSA TPAHCIIOPTHOM
CHCTEMBI HA 9KOHOMMYECKOE Pa3BUTHUE TO-
pola Kak CJeJCTBUE YJIYyYIIeHUs YCIOBUI
MOOWJIBHOCTHM HaceJIeH!UsI U JI0CTYIa ero K
Tepputopusim [8].

Ha ocHoBe aHanm3a cyliecTBYIOIIETO
oIbIiTa, chOpMYIMpyeM OCHOBHBIE 3aadyu
(opMUpOBaHUS UHTEPMOAATBHON CUCTEMBI
TPAHCIIOPTHOTO OOCITYXKMBAHMSI:

* TOCTVXXKEHME BBICOKOTO Ka4eCTBa Ipe/i-
JlaraeMbIX TPAHCTIOPTHBIX YCIIYT B COOTBET-
CTBUU C MUPOBBIMU CTaHIAPTaMMU;

* obecrnieyeHre TPeOYEeMOTO yPOBHS TO-
POACKOW MOOMIBHOCTHU IyTEM YIOBJIETBO-

AanunuvHa H. B. NepcnekTuBbl UHTEPMOAANbHON CUCTEMbI TPAHCMOPTHOIrO OGCNYXXUBaHUSA
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A- 06u.|,ee KONMUYECTBO BO3MOXHbIX cnocobos COBEpPLUEHNA NOEe30KK;

N - BUA TpaHcnopTa.

PEHUSI cIIpoca HaceJIeHUsT Ha TpaHCTIOPTHBIE
YCIIyTH;

* YCTOMYMBOE pa3BUTHE TPAHCIIOPTHOM
CHCTEeMbl U ypOAaHU3MPOBAHHBIX TEPPUTO-
puii.

Ha puc. 1 npeacraBieHbl rpapuuecKue
MOJIeJIM OJJHOMOJAJIbHOM 1 MHTEPMOIaTh-
HOM CHCTEeM TPAHCIIOPTHOTO OOCITyXMBa-
HUS, MOJIyYeHHbIE HAa OCHOBE CUCTEMHOTO
aHaJIM3a COCTOSTHUS CYIIEeCTBYIOIIMX TPaHC-
nopTHBIX cucteM [11]. Moaenau pazauya-
FOTCSI KOJTMYECTBOM MACCaXKUPCKUX CBSA3EH,
KOTOpBI€ MOTYT OBITh MCTIOJTb30BaHBI HACE-
JICHWEM JJIST COBepIIeHMST moe3nku. Komm-
YeCTBO CBSI3e MpU OpraHU3alUu MHTEP-
MOIaJbHOW CHUCTEMBI YBEJIMYMBAECTCS
MPOIOPIIMOHAIBLHO KBaJpaTy KOJIW4YecTBa
BUIOB TPAHCITIOPTa, COCTABJISIONINX CUCTE -
my. OTHOBPEMEHHO CTaBUTCS IIeJb OTpa-
3UTh BCIO CJIOXKHOCTDH B3aMOCBSI3€l B ITO-
JMIOOHOI OpraHMW3aluy TPAaHCIIOPTHOTO 00-
CITy>)KMBaHUS.

KomMmOuHanuus us nByx cBsi3eil U 6oJiee
MpeaCTaBIsgeT cCO00M crocob COBEpIICHMS
MHTEPMOAATBHON TTOE3IKH C BO3MOXKHOCTBIO
OpraHM30BaHHOM TepecaiKy C OTHOTO BHUIA
TpaHCTOpTa Ha APYroi. Y3JI0BOW TOYKOIA,
B KOTOPO¥ MPOMCXOAUT B3aMMOJICHCTBUE
Pa3IMYHBIX BUIIOB TPAHCIIOPTA U HACEJICHMUS,
SIBJISIETCST TPAHCITOPTHO-TIEPECATOUHBIN y3eIT
[11].

B Hacrosiee BpeMst B MockBe uiert pea-
JM3auus mporpaMm 1o ¢opmupoBanuio TITY
KakK Ha TeppUTOPUHM TOpoja, TaK 1 MOCKOB-
ckoii oonactu [12]. MHTeHCUBHAas 3acTpoiika
3eMeIb MOCKOBCKOI arjioMepali CTUMYJITH -
PYET COOTBETCTBYIOIIEE PAa3BUTUE CHCTEMBI
TPAHCITIOPTHOTO OOCTYKMBAHUSI.
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OnHOI M3 OCHOBHBIX MPEANOCHIIOK,
OIPEIEIISTIONINX HEOOXOAUMOCTh Pa3BUTHS
MHTEPMOIATbHOI CUCTEMBI, SIBJISTIOTCS CYIIIE-
CTBYIOLME TTapaMeTPLI TPYAOBLIX MUTPALIUA
HaceJIeHUs, IJTMHA U IJTUTETbHOCTh KOTOPBIX
CTUMYJIMPYIOT HaceJeHre Ha TTOMCK Hanbho-
Jiee ONTUMAaJIbHBIX, 110 3aTpaTaM BpeMeHU
M JCHEXKHBIX CPEJICTB, CITIOCOOOB COBEPIIICHUST
KOMOMHMPOBAHHBIX MOe310K. [1o maHHBIM
HCCIIeNOBAaHUM, IJINHA TPYIOBBIX MassTHUKO-
BBIX ITO€310K 13 [10IMOCKOBBS K TOPOACKOMY
aapy coctapisieT mopsiaka 30 km u 14,5 km
HaOWpaeT B CpeHEM JUTMHA IMOe31KK 1o Mo-
ckBe [13].

TIpennonaraemeiit 3¢pdexkT oT GopMUpo-
BaHUsI MHTEPMOIAJIbHOI CUCTEMBI Ha TEPPH -
TOpur MOCKOBCKOI arioMeparuu J0JKeH
obecneuuts [12, 14, 15]:

— HOPMAaTUBHYIO JOCTYITHOCTb TEPPUTO-
puii ot 40 MuH 1719 MOCKBBI U 10 IBYX YaCOB
11 TiepudepuiiHbIX pailoHOB arjoMepa-
u;

— CHIDKEHME Harpy3Ky Ha YJIMYHO-I0POXK-
HYIO CeTb 3a cueT (hopMHPOBAHUST TTOTPEOU -
TEJIbCKOM JIOSUIBHOCTH y aBTOBJIACIbIIEB
K MCITOJIb30BaHUIO TACCaXKMPCKOTO TPaHC-
rmopTa pu (hOPMUPOBAHUM CUCTEMBI «IIepe-
XBaTHIBAIOIINX» CTOSTHOK;

— yJydlleHWe YCIOBUI TepeBO30K Ha
MMacCaKMPCKOM TPAHCIIOPTE ¥ ONITUMU3AIIUIO
MX pabOTHI TPY MHTETPAllK B €IUHYIO TPaHC-
TMOPTHYIO CUCTEMY;

— pa3BUTHE TEPPUTOPUIA, HAXOMSIIIUXCS
B 30HE TIENIeXOHOM JOCTYITHOCTH OT Iepeca-
JIOYHBIX CTAHIINI — peai3aliysi MPUHIIUTIOB
«Transit oriented development» («3acTpoiiku,
OPHMEHTUPOBAHHOI HAa MaCCOBBIE BUIBI TPAHC-
nopta») [11];

JanunuvHa H. B. lMepcnekTBbl UHTEPMOA,anbHOM CUCTEMbI TPAHCMOPTHOIO OGCAY)XXUBaHUS



Ta0imuna 1

CBO)lHaﬂ Taﬁ.lll/l].la ME2KCETEBbIX KOMMYHHUKAIIMOHHBIX CcBs3eil B I/IHTepMOZlaJI])HOﬁ cucreme
TPAHCIIOPTHOTO O0CTYKHBAHUS

KoMmmyHMKalmonHas cBsi3b Dnementsl TITY

TpeboBaHuUs K TUIAHUPOBOUHOMY perieHuo [17—19]

«paiion — CBT»
«paiton — HITT» BBICAIKA;

XOIIbI;

Kacchl / KACCOBbIE
3aJ1bl;

3aJIbl U 30HBI aK-
TUBHOTO OXMJIa-

(poHTHI TOCanKu —

TNEMIEXOOHBIE MTEPE-

KpaTJyaiimii 1 CBOOOIHBIN MOAXO/ K CTAHIIUSIM

M OCTAHOBOYHBIM ITYHKTaM; pacuyeTHbIE ITapaMeTpbl
MeLeX0HbIX KOMMYHHUKAIIWIA; COOJTIOIEHUE YCIOBUIA
BUIMMOCTU U 6€30apbepHOCTH MOAX0A;
PEKOMEHIALIUU IO 6JIATOYCTPOICTBY U apXUTEK-
TYPHO-IJIAHUPOBOYHOMY PEIICHUIO 30HbI BIUSIHUS
CTaHLINU;

MH(bOPMALIMOHHOE 00ecIeYeHue;

TPaHCIIOPT»

HYS, TpeGOBaHNUs K MHKITIO3MBHOI Cpefe.
«CBT — HIIT» SOHBI MACCUBHOTO | epecanka 1o KpaTyaifllieMy pacCTOSIHHIO He Gosee
«HIIT — CBT» OKUIAHWS, 150 m;
PACTIPEACIIUTENb= | e ompusTHS 1O 3alUTE OT aTMOCHEPHBIX OCATKOB;
HBIM YPOBEHb, nH(pOpPMALIMOHHOE 06ECTIeUeHNE;
TEXHONOTHYECKUE | 1heGoBaHMS K MHKIIO3UBHOM Cpeie.
TTOMEIIeHNS.
«paiioOH — aBTOTPAHCIIOPT» B TITY He ocy- -
«paifoH — HEMOTOPU3. (MPOYHiA) IIECTBIISIETC.

«aBrotpancrnopt — CBT» /
«aBrorpaHcnopt — HIIT» /
«CBT — aBTOTpaHCcopT»/
«HIIT — aBTOTpaHCcHoOpT»

«I1epeXBaTbiBa-
Io1asi» CTOSAHKA,
TICIICXOJHbIC
KOMMYHUKaIIUNU,

01N E CCPBUCHI.

Kacchl / COMYTCTBY-

IJTAHUPOBOYHbBIE Y OPTaHU3AIMOHHBIE MEPOTIPUSTHUST
110 MUHUMU3ALIUK BPEMEHU Ha TIOABE3/ K CTOSTH-

Ke; MH(opMalMoHHOE obecreueHre; KpaTyaiiiee
paccTosiHue OT BXOJa Ha CTAHIUIO MACCAKUPCKOTO
TpaHcropTa He 6oJiee 300 M; TUTAHUPOBOYHBIE MEPO-
MPUSITHS 110 00ECTIeYeHHIO 6€30MaCHOCTH CTOSTHKU
ABTOMOOWJISI Y IBVDKEHUST TICILIEXOIOB I10 €€ TePPUTO-
pUU; pEKOMEHIAINY 110 6JIaroyCTpoNCTBY, BU3Yalb-
HOMY BIUCbIBaHUIO B o0siuK TITY;

MEPOMPUSITHUS TTO CHUKEHUIO BO3ACUCTBUS HA
3KOoCpeny;

TpeOoBaHUSI K MHKJIIO3UBHOM cpejie.

«HeMoTopu3. TpaHcnopt — CBT» / | «mepexBaTbiBa-
«HemoTopu3. TpaHcropT — HIIT» / | romasi» cTosiHKa;
«CBT — HEMOTOpU3. TPAHCIIOPT»/ | TIEIIEXOAHbIE
«HIIT — HeMOTOpU3. TPAHCTIOPT» | KOMMYHMKALIMU;
«HEMOTOPU3. TPAHCIIOPT — aBTO- Kacchbl / COMyTCTBY-
TpaHCTIOPT»/ OIIINE CEPBUCHI.
«HEMOTOPU3. TPAHCIIOPT — aBTO-

TPaHCTIOPT»

TpeGoBaHuUs 6e30MACHOCTH. TOIbE3/1a K CTOSIHKE;
BBIIIeJICHHBIE MECTa [UIsI CTOSTHKH, YCTPOMCTBA Xpa-
HEHWUSI;

nH(MOpMaLIMOHHOE 0OeCTIeYeHHE;

MEpOMPUSITUS IO 00ECTIEYeHU IO 0€30ITaCHOCTH
CTOSTHKY aBTOMOOWMJISI U IBUKEHUSI TIETIIEXOIOB T10 e€
TEePPUTOPUH.

— YJIy4llleHUE YCJIOBUI TPAHCIIOPTHOTO
00CIYyXMBaHUS «IIPOOJEMHBIX» PAlOHOB,
B ToM uncie okpyra Hosasg Mocksa;

— YJIy4dllIeHUE TPAHCTIOPTHBIX CBsI3ei Mo-
CKBBI U MOCKOBCKO 00J1aCTU C LETBIO COB-
MECTHOTO COLIMAJIBHOTO U 3KOHOMUYECKOTO
pPa3BUTUSL.

Takum oOpa3oM, UCMOIb30BAaHUE MOTEH-
1Majaa UHTEPMOJAIbHOM CUCTEMBI 11 00ec-
NeYeHUs TPAHCIIOPTHOTO OOCIYyXKWBaHUS
YIAJEHHBIX OT TOPOJICKOrO LIEHTPa PalioOHOB
CTAaHOBUTCS OJTHOU U3 OCHOBHBIX 3a/1a4 YCTOM -
YKUBOTO pa3BUTHS YPOAHU3UPOBAHHBIX TEPPU-
TOpUM.

CylecTByolee COCTOSTHUE eMUHOM CUC-
T€MBI TPAHCIIOPTHOTO OOCIyXrBaHUsA Mo-
CKBBI U 00JJaCTU OMUCHIBAETCS MOIEIbIO
C Ha puc. 2. OHa IIpencTaBsieT COOOM TIe-
pPEXOHOE COCTOSTHUE OT OJTHOMOJAJIbHOU
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K MTHTEPMOIAJIbHOU CUCTEME, HO C HETOCTa-
TOYHO PA3BUTBIMU CBSA3SIMU MEXY pa3iny-
HbIMU BUIaMu TpaHcmoprta. HaubGoiee
c(OpMHUPOBAHHBIMU BHITJIAIST CBSI3U MEXKITY
Ha3€MHBIMU W BHEYJMYHBIMU BUIAMU
TpaHCIOpTa — Mepecagka MeXay HUMU, KaK
W BHYTPUCETEBAS Mepecaaka, OKa3blBAETCS
caMOli MTHTEHCUBHOU IO MAaCCaXnWpomoTo-
KaM, HO 4acTO HE COOTBETCTBYET TpebOoBa-
HUSAM, TIPEIBSBISIEMBIM K YPOBHIO KA4eCTBa
TpaHCIIOPTHOI MHDPACTPYKTYpHI. B cTamum
¢dopMUpOBaHUS HAXOIUTCS CUCTEMA «TIepe-
XBaThIBAIOIINUX» CTOSTHOK, 00€CIIeYNBAIOIINX
CBSI3U MHAWBUAYAJTbHOTO TPAHCIIOPTA C TTac-
caXXupcKuMu BugamMu. OTaeIbHBIM 0JIOKOM
Ha CXeM€ BBIIEJICHBI TPOYNE BUIBI MOTOPU-
30BAHHOTO U HEMOTOPU30BAHHOTO UHIVBU-
IyaabHOTO TpaHCITOpTa (MOTO- M BEJIOTPaH-
CIIOpTa), IOJIST KOTOPHIX B TOPOACKOI MO-
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Tab6smna 2

Caoanas Ta0JMIa BHYTPUCETEBBIX KOMMYHHKAIIMOHHBIX CBSA3€ii B HHTEPMOIAILHOM cCHCTEME
TPAHCIIOPTHOTO 00CTYKMBAHUS

BuytpucereBast kommy- | Dnementsl TITY

HUKallMOHHas CBsA3b

TpeGoBaHUs K TUIAHUPOBOYHOMY PEIICHUIO
[17—19]

«CBT — CBT»

«HIIT — HIIT» aTMOC(hEpPHBIX OCAIKOB;

OXUIaHusd.

NEIIEXOAHBIC IEPEXOAbI, 3allIuUTa OT

KacCcChbl, 30HbI OXKWIaHWA, I/IH(i)OpMa-
OMUOHHOE OGECHC‘{CHHC; TEXHOJIOTUYEC- | TUSA 110 3alIUTE OT aTMOC(I)CpHI)IX 0CaIKOB,
CKHUE IMOMCIICHUA; 30HBI ITACCMBHOI'O

repecajika 1o KpaTJyaiiieMy pacCTOSTHUIO He
6ouee 150 m;
nHpopMaLIMOHHOE 00ecTieYeHre; MepPOTTPHsI-

uHdOpMaLMOHHOE obecrieueHre; TpedoBa-
HUSI K MHKJIIO3UBHOW Cpejie.

«ABTOTpaHCTIOPT — aB-
TOTPAHCIIOPT»

KOMMYHUKaIUU.

«TIepeXBaThIBAOIIAsT» CTOSTHKA, 30HBI
CTOSTHKM KOMMEPUYECKOTO TPAHCIIOPTA; | IIECTBICHUS Mepecaki MEXIy aBTOMOOIISI-
30Ha MOCaAKU /BbICANIKH, TICIIEXOAHbIC | MU; MH(MOPMAIIMOHHOE OOecIieYeHuE.

TJIAHUPOBOYHOE PellieHUe 30HBI LTSI OCY-

OMJIBHOCTU MMEET TEHACHIIUIO K POCTY,
0COOEHHO B TEMJIbIN CE30H.

B o61em Buae ¢opmyiia, onuchbiBaroas
CYIIIECTBYIOIIEE MOJOXEHUE, BHITISIAUT TaK:
YeThbIpe OCHOBHBIX BUIA OTHOMOIATbHBIX
CBSI3€l M YeThIpe MEXBUIOBBIE UWHTEPMO-
NajbHbIe CBSI3U, HaXOASIIUeECs B CTaluu
pa3BUTHUS.

ITepcrieKTUBBI Pa3BUTUS CUCTEMBI TPAHC-
MOPTHOTO 00CTy>kKMBaHUSI M OCKOBCKOM arjio-
Mepaluu onpeaenstorcs moaensto U (puc.2),
B COCTaB KOTOPOI BXOAST YEThIPE BUIA TPAHC-
nopta: HazeMmHblid (HIIT) u ckopocTHO#
BHeyJIUYHbIN mTaccaxupckuii (CBT), nnau-
BUIYJIbHBIA YACTHBIA U KOMMEPUYECKUIA aB-
TOTPAHCIOPT, a TAKXKE CE30HHbIE MOTOPU30-
BaHHbIE U HEMOTOPU30BaHHbIE BUIBI (MOITe-
IIbl, BEJIOCUITEbI, CAMOKATHI U T1p.). X B3an-
monelictBue Ha tepputopuu TITY moxHO
o0ecrneynBaTbCs HAIMYMEM COOTBETCTBYIO-
el nHGpPacTpyKTyphl [16], CBI3aHHBIMU
B €IMHOE 11eJ10€ MEIIEeXOAHBIMU KOMMYHUKa-
IUSIMU:

* UHbpacTpyKTypa Maccaxupckoro
TpaHCIIOpTa MpeAcTaBieHa 00YCTPOSHHBIMU
dpoHTaMM MOCaIKU-BBICAAKU, PACTIPEICTH-
TEJIbHBIM YPOBHEM C pa3MellleHUEM TpaHC-
TMOPTHBIX U COMYTCTBYIOLINX CEPBUCOB, 3aJ10B

€

Cuctema TPaHCNoOpTHOro
obcnyxuBanma MocKoBCKoW
arnomepaumu

Puc. 2. Cuctema
TPaHCMNoOpPTHOro
obcnyxuBaHms

Mockosckoii arnomepavun:
C - cywecrByowjee
cocTosiHue;

U — nepcnekTusbi

pasBuTus.
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OXMIaHUSI, KACC, TEXHOJIOTMUECKMX TTIOMETIIe-
HUI;

* MH(PACTPYKTypa CTOSTHOYHBIX OOBEKTOB
TpejicTaBlIeHa CTOSTHKAMM Pa3IMIHOTO TUTIA
C TIPEAYCMOTPEHHBIMU MAITMHOMECTAMM JIJIST
KaKJIOTO M3 BUJIOB TPAHCIIOPTA, BKITIOUast BEJIO-
CTOSTHKM, CTOSTHKY JUTSI MOTOTPAHCIIOPTa, MeCTa
JUTST XpaHEHUST MaJIoTabapUTHBIX HEMOTOPU3H -
POBAHHBIX TPAHCIIOPTHBIX CPENICTB; CBOIO POJTh
BBITIOTHSTIOT «TI€PEXBATHIBAIOIINE» CTOSTHKU,
KPaTKOBPEMEHHBIE CTOSTHKH, CTOSTHKH UTST TTO-
CaJIKN-BBICATIKN TTaCCaKMUPOB, KOMMEPUECKHE
W MyHUIIMTIAJIbHBIE CTOSTHKHU JUTST OOIIECTBEH -
HBIX HYX]I.

Tabnuua 1 npeacTapisieT co00it CBOIHYIO
TabJIMIly KOMMYHUKAIIMOHHBIX CBS3€ii, 006ec-
TIEYMBAIOIINX YCIOBUS TTEPECAKU W BIEMEH -
TOB TITY, HEOOXOAUMBIX JIJIsI €€ OCYILEeCTBJIE-
HUS, a TaKXe KJTI0YeBble TNIAHUPOBOYHBIC
TpeOOBaHUS, TIPEABSBIISIEMBIC K €€ KaYeCTBY.

B o61uiem Buge opmyity nepcrneKTUBHOMN
CUCTEMBI TPAHCTIOPTHOTO OOCTY>XMUBaHUS
MOHO TIPEICTaBUTh KaK JIEBSITh OCHOBHBIX
CBsI3eil MeX Iy BUIaM1 TpaHCITOPTa, Ha KOTO-
pble TIPUXOIUTCS HauOOJIbIIas Taccakupo-
Harpy3ka. TpaHcrmopTHas MHGPacTpyKTypa,
obecmeunBaloniass GyHKIMOHUPOBAHNE
JMAHHBIX CBsI3€il, TIPEICTaBISIET COOOI SAIPO

"

MepcnekTUBL! pa3BUTUA MHTEPMOLANLHOM
CUCTEMbI TPAHCMOPTHOrO 0BCYKVBaHNA
MockoBcKoW arfomepauumn

Cucrewa Tpascnopmiory
GBanynEanmR MOCKOSCHON
amomepaymn

WncppacTpyxtypa
naccaxmpororo TparcaopTa
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1 - BpeMSs, 3aTPAUNBACMOS HA YUACTOK MyTH, MUH

T - obye 3aTpaTbl BpeMEHN Ha NOS3AKY , MUH

TITY. Eiie durypupytot nsitb CBSI3eil Mayo-
Pa3BUTHIX, CE30HHBIX BUIOB UHINBUIYaIbHO-
ro TpaHcnopTa, UHGPACTPYKTypa ISl KOTO-
PBIX TAKXe JOJIKHA ObITh pa3MellleHa B COCTa-
Be TITY B Buae oTneNbHbBIX 3JIEMEHTOB.

OTe1IbHO HEOOXOAMMO BBIICTUTH BHYTPU-
CETEeBbIE CBSI3U — Mepecaaka MexIy pa3any-
HBIMU MapIIPYyTaMU OJTHOTO U TOTO XK€ TPaHC-
nopTa. OcoOeHHO pacpOCTpaHeHbI Iepeca -
KU BHYTPU CUCTEMBbI MTACCAXXKUPCKOro TPaHC-
nmopta. OmHaKO B HacTosIiee BpeMs
MOMYJSIPHOCTh HAOUPaEeT U Mepecagka ¢ JTUd-
HOTO Ha KOMMEpPUYECKUN WHAUBUILYATbHBIN
TPAHCTIOPT, 3aKJIIOYEHHBINA B TOOPOBOJBHOM
00bEIMHEHUU HECKOJbKUX aBTOBJAHE/IbLEB
JUUISI COBEPILIEHUS TTOe3K1 Ha OJHOM aBTOMO-
Owie B ciiyyae COBHAAEHUS UX MapIIpyTa.
Takoe siBJIeHUE HOCUT Ha3BaHUE «carpooling»
B cllyyae, €Cid mepecajka OCyLIECTBIISIETCS
B aBTOMOOWIb, U «vanpooling», eciv riepeca -
Ka mpoucxoauT B MUHUBEH. OHO MIKMPOKO
pacnpoctpaHeHo B CIIIA u, o olleHKam
cnenuanuctoB [16, 18], umeer Gynyiiee
u B Poccuu. Bumibl BHyTpUCETEBBIX EPECATOK
U UHGpacTpyKTypa, obecneurBaromias ux
OCYIIECTBJIEHUE, TIPEICTABICHBI B TAOIMIIE 2.

K xaxmoi1 u3 cBsizeii, UMEIOIIEH OTHOILIE-
HUE K Moe3ake u ocyuiectsiasiemoi B TITY,
MPeIbSIBISETCS KOMILUIEKC TpeOOBaHUI, pea-
JIM3alursl KOTOPBIX MOJKHA MPOUCXOIUTH
CHayaJla Ha CTaluu Pa3pabOTKU MPOEKTa €ro
TUTAHUPOBKHU, a 3aT€M HEMOCPEACTBEHHO Ha
CTaJuy OpraHu3aly paboThl y3J1a U yIpaB-
JieHus uM. K kjitoueBbIM TpeOOBaHUSIM OTHO-
CATCSL:

* MUHUMAaJIbHBIE 3aTPAaThl BPEMEHU Ha
nepecaiky, onpeaessonue e€ TpyaAHOCTb;

* KOM(OPTHOCTh YCAOBUU OXUAAHUS,
JNBUXKEHUS C yYaCTUEM MEUIEXOI0B, MAJIOMO-
OUJIbHBIX TPYMIT HACEJIEHUS;

* Ge3onacHOCTb PyHKIIMOHUpoBaHus TITY
U €€ OTIEJbHBIX 2JIEMEHTOB, CTPOEHUIA, KOMMY-
HUKALUH, COOTIONEHNE 9KOJIOTUU CPE/IbI U T.11.
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TTonoGHbIe TpebGoBaHUS OYAYT ONpPenessaTh
KayeCTBO BCE CUCTEMbI TPAHCTIOPTHOT'O 00CITY-
JKMBaHMS U TOPOJICKOM Cpeibl B LieJIoM [7].

CrienmyeT BBIIEUTH IBE TECHO B3aUMOCBSI-
3aHHbIE 1IEJT PA3BUTHSI THTEPMOJIATLHOM CHC-
TEMBbI, HAMPaBJICHHbIEC HA PEILIEHUE IByX OCHOB-
HBIX 33124 TOPOJICKOT0O TPAHCIIOPTHOTO MJIaHU-
poBanus (puc. 3):

1. VityuiieHue ycioBuii 1OCTYITHOCTY TOPO/I-
CKMX TEPPUTOPHIL, KOTOPOE OTIPEACISIETCS
BO3MOXKHOCTBIO KOMOMHUPOBAHUS PA3IMIHBIX
BUJIOB TpPaHCTOPTAa, UCMOJIb30BaAaHUEM
MOTEHIIMAIa CKOPOCTHOTO PEXMMA, KOTOPBIA
MO3BOJISIET TIEPEMEILAThCsl Ha 0ojiee AalbHUE
PACCTOSTHUS 32 TOT XK€ TTPOMEXYTOK BPEMEHMU 110
CPaBHEHUIO C OMHOMOJATbHOM MOE3IKOM.

2. Vay4ilieHue ycIoBUi MOOMIBHOCTH Hace-
JIEHUS, onpeesisieMoe 60siee HU3KOW TPYIHO-
CTBIO MOE3AKU HA OHO 1 TO XK€ PACCTOSTHUE TTPU
BBIOOpE KOMOMHUPOBAHHOM MTOE3IKH B KQUeCT-
Be crioco0a nepemelleHus. Apkum npumMepom
3[IECh MOXET SIBJISIThCSI CPABHEHME 3aTPaT Bpe-
MEHM Ha COBEPILIEHNUE OTHOU 1 TOM e LIEHTPO-
CTPEMUTEIBHON MOE3IKU C TPYIOBBIMU LIEISIMU:
3aTpaThl BpEMEHU Ha JABWXKEHUE Ha JIMYHOM
aBTOMOOWJIE IO MEPETPy>KEHHOUN B yTpeHHUE
Yachl YJIMYHO-IOPOKHOW CETU MOTYT B 2—3
pa3a MpeBbIIIaTh 3aTPaThl BpeMEH! Ha KOMOU-
HUPOBAHHYIO MOE3[KY C UCTIOJb30BaHUEM
METPOIOJIUTEHA.

OCHOBHOIi TPYAHOCTbIO (DOPMUPOBAHUS
WHTEPMOJIAJIbHOM CUCTEMbI TPAHCIIOPTHOTO
00CTy>XUBaHUS SIBJSIOTCS O0JbIINE (PUHAH-
COBBIE M OPraHM3aIIMOHHbBIE 3aTPAThl HA KaX-
IO U3 CTaAuii e€ TNTAaHUPOBAHUS U MPOEK-
TUPOBaHUsI. BoipoChl HAXOXIEHUS OTITUMY-
MOB MEXJy 00bEMaMU CTPOUTENbCTBA
TPAHCTIOPTHOW MHGPACTPYKTYPHhI, UX Kade-
CTBOM M CTOMMOCTBIO peain3aiiuu poeKTOB
B TaHHOM acCIleKTe SBJSIOTCS 00JacThio
MEePCTEKTUBHBIX MEXIUCIUTIIUHAPHBIX
TPAHCTIOPTHBIX, SKOHOMUYECKUX, COLIUATTb-
HBIX UCCJIEIOBAaHUM.
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B 3akitoyeHue BbIIEIMM OCHOBHbIE Mep-
CMEeKTUBHbIE HAIpaBJIECHUST OpraHU3alu UH-
TEPMOJATTbHOI CUCTEMBI TPAHCTIOPTHOTO 00CTY-
KUBaHMSI Kak 1u1s MOCKOBCKOI arjioMepaluu,
TaK U KPYIMHBIX TOPOJIOB, UMEIOLLIMX CXOXHeE
TEHJEHLIMY Pa3BUTHSI:

— IPUOPUTETHOE PA3BUTUE BCEX CUCTEM
MACCAKUPCKOTO TPAHCIIOPTA;

— co3[aHMe U BHEIpeHe MHHOBALIMOHHBIX
(opM TpaHCTIOPTHOTO OOCITYKUBaHWS HACEIIe-
HuS;

— COBEpPLIEHCTBOBAHME KAUECTBA OOCITYXKHU-
BaHUSI U JOCTYITHOCTM YCJIYT MaCCaXKUPCKUX
MePEeBO30K OOILIETO MOJIb30BAHUS;

— YIPABJIEHUE TOCTYIIOM K YJIMYHO-I0OPOXK-
HOI CeTH arjioMepainuii ¥ TopoioB, TPUOIKe-
HUeE TSI HACEJIEHUS UX LIEHTPOB, B TOM UKCJIE 32
CYET CKOPOCTHOTO IBVDKEHUS;

— B3aMMOJICCTBUE MEXITy pa3HbIMU BUAA-
MU TTACCAKMPCKOTO TPAHCIIOPTA;

— MOBbILLIEHUE TTPUBJIEKATETLHOCTH Macca-
JKUPCKOTO TPAHCIIOPTA OOIIETO MOIb30BAHUS
10 CPaBHEHMIO C JIMUHBIM aBTOMOOUJIEM;

— YYET 9KOHOMUUYECKUX, COLMATbHbIX
1 3KOJIOTMYECKMX COCTABJISIIOILMX OPraHU3aLuK1
1 GYHKIIMOHUPOBAHUS TPAHCITOPTHOM CUCTEMBI
B KavecTBe (haKTOpOB, (GOPMUPYIOLINX €€ YCTOM -
YUBOCTb U I0JTOCPOYHOCTD;

— KOOpAMHALMS AeSITeJIbHOCTU OPTaHOB
denepaibHOM U MyHULMIIAAbHON BJIACTH,
YaCTHBIX UHBECTOPOB, HAYYHO-MPOEKTHBIX
WHCTUTYTOB U IPYTUX BO3MOXKHBIX y4acT-
HUKOB Ipoliecca Mo pa3pabdoTKe U peau-
3allMU TPAHCIOPTHBIX CTpPaTeruii, yrnpan-
JIeHUsI 00beKTaMUu TPaHCIIOPTHOTO KOM-
rnjaeKca, pa3BUTUS M COBEPIIEHCTBOBAHUS
chepbl TPAHCIIOPTHOTO OOCHYXUBAHMS
HaceJeHUs.
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PROSPECTS OF INTERMODAL TRANSPORT SERVICE SYSTEM

Danilina, Nina V., Moscow State University of Civil Engineering, Moscow, Russia.

ABSTRACT

The article is devoted to the problems of
development of intermodal transport system of large
cities and agglomerations. The results of surveys
regarding evaluation and identification of the
prospects of transport service are presented. The
model of the developed system allows to visually

show the state of the urban transport network.
Approbation of the proposed model in Moscow
agglomeration makes it possible to assess the
existing and develop a promising program for
development of passenger intermodal transport,
which corresponds to the modern quality of transport
services for the population of the metropolis.

Keywords: intermodal transport system, metropolis, passenger transport, individual transport, transport

and transfer hub, «intercepting» parking.

Background. Evolutionary development of cities
and their transformation into an agglomeration is
associated with the process of complicating transport
links on their territory, which entails unavoidable
changes in the organization of the public transportation
system. Modern urban trends determine the high level
of requirements imposed both on coherence of urban
areas and on the quality of transport services for
passengers. Scientific researches in the field of
planning of transport systems of urbanized territories
are directed from this point of view to find solutions
concerning adapting existing methods of transport
services to certain urban development conditions,
which goal is to ensure its qualitative development
[1].

One of the most promising areas of scientific
research is the process of developing a city intermodal
system as a qualitatively new stage in the organization
of transport services for the population. The term
intermodal means such a system in which the
coordinated work of all modes of transport is realized,
which guarantees the minimum difficulty of making a
combined trip for inhabitants of the metropolitan area
[2]. Moreover, when planning such a system, it is
necessary to have clear ideas about the nature of the
interrelationships between the mobility of the
population and the capabilities of the existing
transport system in order to avoid unreasonable
decisions on its development. In this aspect, the
intermodal system has a great potential in comparison
with the unimodal one.

Objective. The objective of the authors is to
consider prospects of intermodal transport service
system.

Methods. The author uses general scientific
methods, comparative analysis, analytical method.

Results. The international term «intermodality»
is widely used in planning transport services for
large cities and agglomerations. Priority tasks of
transport planning are not only the development of
transport infrastructure that provides the possibility
of carrying out combined trips of the population,
but also the formation of consumer loyalty to trips
of this kind. Part of the policy of access control to
the main street network, which is actively used in
the US [3], is the development of a system of
«intercept» parking facilities, formed along the lines
of high-speed passenger transport. Thus, car
owners are provided with an alternative in the form
of intermodal transportation such as «personal
car — passenger transport», making a one-model
trip on a private car. This practice is also being
implemented in the major cities of Europe. The
systems of «intercepting» parking are efficiently
operating in the world’s largest capitals and cities —

Munich, Stockholm, Amsterdam, Paris, Madrid,
Brussels, many others [4, 5]. The combination of
several modes of transport in one trip is widely
developed in urbanized areas, the transport
framework of which constitutes one or several types
of high-speed transport modes — high-speed bus
lines (Curitiba, Brazil), urban and regional railway
(for example, the lands of Germany), underground
or systems of light rail transport existing in most
world capitals. Japan has an advanced experience
in the design of passenger transport transit hub,
presenting examples of high-quality public spaces
organized at the intersection of various modes of
transport [6].

Analysis of foreign sources of scientific research
shows that special attention is paid to the development
of effective intermodal transport systems that meet
the requirements of the modern concept of sustainable
development [7]. The main goal of the development
is the search for a theoretical basis for making
practical design decisions, based on the application
of methods of system analysis [8], as well as
mathematical and computer modeling. The
development of methods for estimating and
forecasting various parameters that determine the
work of individual elements of the intermodal system
determines its correspondence with the principle of
the trinity of the concept of sustainable development
of urbanized territories:

— development of the social sphere of transport
services for the population, aimed not only at meeting
the demand for transport services, but also ensuring
their quality for various groups of the population. One
of the most promising areas is the formation of an
inclusive public environment [9];

— the solution of environmental issues related to
the preservation of the environment and the reduction
of the technogenic impact on the environment [10];

— the influence of the development of the
transport system on the economic development of
the city as a consequence of improving the conditions
of population mobility and access to its territories [8].

Based on the analysis of existing experiences, we
formulate the main tasks of forming an intermodal
transport service system:

« achievement of high quality of the proposed
transport services in accordance with world standards;

« ensuring the required level of urban mobility by
meeting the population’s demand for transport
services;

« sustainable development of the transport
system and urbanized areas.

Pic. 1 presents graphical models of unimodal and
intermodal transport service systems obtained on the
basis of a system analysis of the state of existing
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Table 1

Summary table of internetwork communication links in the intermodal transport service system

Communication link TIH elements Requirements to the planning decision [17—19]
«district — SVT» fronts of embarkation — | Shortest and free approach to stations and stopping
«district — NPT» disembarkation; points; Design parameters of pedestrian communications;
pedestrian crossings; observance of visibility conditions and barrier-free
cash desks; approach;
halls and zones of active | Recommendations on landscaping and architectural and
waiting; planning decisions of the zone of influence of the station;
passive waiting zones; Information support;
distribution level; Requirements for an inclusive environment.

«SVT — NPT»
«NPT — SVT»

technological premises.

Interchange by the shortest distance not more than 150 m;
Measures to protect against atmospheric precipitation;
Information support; Requirements for an inclusive
environment.

«district — motor

not carried out in TITH

transport»

«district — non-motorized

(other) transport»

«Motor transport — SVT» | «Interception» Planning and organizational measures to minimize the

/ parking; pedestrian time for approaching the parking lot; Information Support;

«Motor transport — NTP» | communications; The shortest distance from the entrance to the station of

/ cash desks / related passenger transport is not more than 300 m; Planning

«SVT — motor transport» | services activities to ensure the safety of parking and movement

/ of pedestrians on its territory; Recommendations for

«NTP — motor transport» improvement, visual inclusion in the image of TIH;
Measures to reduce the impact on the environment;
Requirements for an inclusive environment

«Non-motorized «Interception» Safety requirements for approaching the parking lot;

transport — SVT»/ parking; pedestrian Allocated parking spaces, storage devices;

«Non-motorized communications; Information Support;

transport — NTP»/ cash desks / related Measures to ensure the safety of parking and the movement

«SVT —non-motorized services of pedestrians through its territory.

transport»/

«NTP —non-motorized
transport»
«non-motorized
transport — motor
transport»/
«non-motorized
transport — motor
transport»

Transport service system with non-
developed intermodal links
(unimodal links)

System of
transport
service

Intermodal transport service
system

System of
transport

oy

A —total number of possible ways of traveling;

n —modes of transport.

Pic. 1. Variants of organization of transport services for the population.
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Table 2

Summary table of intra-network communication links in the intermodal transport service system

Intra-network TIH elements Requirements to the planning solution
communication link [17—-19]
«SVT — SVT» Pedestrian crossings; Protection against | Interchange by the shortest distance not more
«NPT — NPT» atmospheric precipitation; than 150 m;
Cash desks, waiting areas, information Information Support; Measures to protect
support; Technological premises; Passive |against atmospheric precipitation;
waiting zones. Information Support; Requirements for an
inclusive environment.
«Motor transport — «Interception» parking, Parking areas Planning solution of the zone for carrying out
motor transport» of commercial vehicles; Embarkation an interchange between cars; Information
/ disembarkation zone, Pedestrian Support.
communications

transport systems [11]. Models differ in the number of
passenger connections that can be used by the
population to travel. The number of links in the
organization of the intermodal system increases in
proportion to the square of the number of modes of
transport that make up the system. At the same time,
the goalisto reflect the complexity of the interconnections
in a similar organization of transport services.

The combination of two links and more is a way of
making an intermodal travel with the possibility of an
organized transfer from one mode of transport to
another. The junction point in which the interaction of
various modes of transport and the population occurs
is the transport interchange hub [11].

Currently, Moscow is implementing programs to
build TIH both in the city and in Moscow region [12].
Intensive land development of Moscow agglomeration
stimulates the corresponding development of the
transport service system.

One of the main prerequisites determining the
need for development of an intermodal system is
defined by the existing parameters of labor migration
of the population, the length and duration of which
stimulate the population to search for the most optimal
ways of making combined trips in terms of time and
money. According to research, the length of labor
pendulum trips from the Moscow region to the urban
coreisabout 30 km, and 14.5 km is the average length
of travel around Moscow [13].

The expected effect of the formation of an
intermodal system on the territory of the Moscow
agglomeration should provide [12, 14, 15]:

— normative accessibility of territories, ranging
from 40 minutes for the territory of Moscow to 2

C
Current transport service system of

Moscow agglomeration

V%

:v ///

ransport; nf

546

,Mq'.,/ )

/""o////"’""/ //

hours for the peripheral areas of the Moscow
agglomeration;

—reduction of the load on the street-road network
due to the formation of consumer loyalty among car
owners for the use of passenger transport in the
formation of a system of «intercepting» parking;

— improvement of conditions of transportation in
passenger transport and optimization of their work
during integration into a single transport system;

— development of territories located in the zone
of pedestrian access from interchange stations —
implementation of the principles of «Transit oriented
development» [11];

- improvement of transport services for
«problematic» areas, including the «New Moscow»
district;

— improvement of transport links between
Moscow and Moscow region for the purpose of joint
social and economic development.

Thus, using the potential of the intermodal system
to provide transport services to remote areas from
the city center is becoming one of the main tasks of
sustainable development of urbanized territories.

The existing state of the unified transport system
in Moscow and the region is described by model C in
Pic. 2. It is a transition state from a unimodal to an
intermodal system, but with insufficiently developed
connections between different modes of transport. The
most well-formed are the connections between ground
and extra-modal modes of transport — interchange
between them, as well as an intranet interchange, is
the most intensive in terms of passenger traffic, but
often does not meet the requirements for the quality
level of the transport infrastructure. At the stage of

|
Prospects of development of intermodal

transport service system of Moscow

Transport service
system of Moscow

2 ) .
7 4 ,'l’ ¢ agg omeration

Infrastructure
of passeng;;
facilities

Intrastructure ot

45 distri
%
A

Sz

2

Other types
of individual

parking facilities

Pic. 2. The system of transport services of the Moscow agglomeration:

C - existing state; | — prospects for development.
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— total time costs of a trip, min.

Pic. 3. Advantages of developing an intermodal system for the territory of the Moscow agglomeration.

formation, there is a system of «intercepting» parking
facilities that provide communications of individual
transport with passenger types. Other types of
motorized and non-motorized individual transport
(motorcycle and bicycle transport), which share in
urban mobility tend to grow, are shown as a separate
block in the scheme, especially in the warm season.

In general terms, the formula describing the
existing situation looks like this: four main types of
unimodal links and four inter-species intermodal links
that are under development.

Prospects for development of the intermodal
transport service system of Moscow agglomeration
are determined by the model | (Pic. 2), which includes
four types of transport: ground (NTP) and passenger
rapid transit(SVT), individual private and commercial
vehicles, as well as seasonal motorized and non-
motorized types (mopeds, bicycles, scooters, etc.).
Their interaction on the territory of TIH should be
ensured by the presence of an appropriate
infrastructure [16], connected in a single whole by
pedestrian communications:

« infrastructure of passenger transport is
represented by equipped embarkation -
disembarkation fronts, distribution level with
accommodation of transport and related services,
waiting rooms, cash offices, technological premises;

« infrastructure of parking facilities is represented
by parking lots of various types with the parking
spaces provided for each of the modes of transport,
including bicycle parking, parking for moto transport,
places for storage of small non-motorized vehicles;
its role is played by «intercepting» parking lots, short-
term parking, parking lots for embarking and
disembarking of passengers, commercial and
municipal parking for public needs.

Table 1is a summary table of communication links
that provide the conditions for interchange and TIH
elements necessary for its implementation, as well as
key planning requirements for its quality.

In general, the formula for a prospective transport
service system can be presented as nine basic links
between modes of transport, which account for the
largest passenger load. The transport infrastructure
providing the functioning of these links is the core of
TIH. There are also five links of less developed,
seasonal types of individual transport, the
infrastructure for which should also be placed in the
structure of TIH in the form of separate elements.

Besides, it is necessary to allocate intranetwork
connections — interchange between different routes of

® WORLD OF TRANSPORT AND TRANSPORTATION, Vol. 14, Iss. 5, pp. 140-151 (2016)

the same transport. Particularly common are interchanges
within the passenger transport system. However, at the
presenttime, the popularity is gaining also the interchange
from personal to commercial individual transport,
concluded in the voluntary association of several car
owners to make a trip on one car in case of coincidence
of their route. This phenomenon is called: «carpooling»
in case the interchange is carried into the car and
«vanpooling», if the interchange takes place in the
minivan. It is widely distributed in the US and, according
toexperts[16, 18], hasa future in Russia. Types of intranet
interchanges and the infrastructure providing their
implementation are presented in Table 2.

Each of the links pertaining to the trip and carried
outinthe TIH is presented with a set of requirements,
the implementation of which must occur first at the
stage of development of the Project for its planning
and, and then directly at the stage of organization and
management of the hub. Key requirements include:

* minimum time spent on interchange, which
determines its difficulty;

« comfort of waiting conditions, traffic with the
participation of pedestrians, low mobility groups;

« safety of functioning of TIH and its separate
elements, structures, communications, observance
of environment ecology, etc.

Such requirements will determine the quality of
the entire system of transport services and the urban
environment in general [7].

Two closely interrelated goals for the development
ofthe intermodal system should be singled out, aimed
at solving two basic tasks of urban transport planning
(Pic. 3):

1. Improving the conditions for accessibility of
urban areas, which is determined by the possibility of
combining different modes of transport, using the
potential of the speed regime, which allows to move
to longer distances over the same period of time
compared to a unimodal trip.

2. Improving the conditions for mobility of the
population, determined by the lower difficulty of
traveling to the same distance when choosing a
combined trip as a mode of transportation. A striking
example here can be a comparison of the time spent
on the same centripetal trip with work objectives: the
time spent on driving on a personal car over an
overworked in the morning hours of the road network
can be 2-3 times the time required for a combined
trip using underground.

The main difficulty in forming an intermodal
transport service system is large financial and
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organizational costs at each stage of its planning and
design. The issues of finding optimums between the
volumes of construction of the transportinfrastructure,
its quality and the cost of implementing projects, in
this aspect, form an area of promising interdisciplinary
transport, economic, social research.

Conclusion. /In conclusion, we will outline the
main promising directions for organization of an
intermodal transport service system for both the
Moscow agglomeration and major cities with similar
development trends:

— priority development of all passenger transport
systems;

— creation and implementation of innovative forms
of transport services for the population;

— improving the quality of service and accessibility
of public transportation services;

— management of access to the street-road
network of agglomerations and cities, approaching
their centers for the population of, including due to
high-speed traffic;

— interaction between different types of passenger
transport;

— increasing the attractiveness of passenger
transport of general use in comparison with a private
car;

— taking into account the economic, social and
environmental components of the organization and
functioning of the transport system as factors that
shape its sustainability and long-term;

— coordination of the activities of federal and
municipal authorities, private investors, scientific and
design institutes and other possible participants in the
process of developing and implementing transport
strategies, managing the facilities of the transport
complex, developing and improving the transport
services of the population.
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