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ABTOpOM BbiaeJsieHbl OCHOBHbIe
He[oCcTaTKu cyLljecTByOLWNX BUg0B
ropoackoro TpaHcriopTa, onMcaHa
HoBasi popma paccesnieHus —
KOHYpOauunsi, yTOYHEHbI MOHATUS
«CKOPOCTHOW ropoACcKOU TpaHCropT»

" «“UHHOBAaLMOHHbIV TPAHCMOPTHbINA
npoeKT», NpPeAsIoXkeHa MeTo4UKa OLleHKU
BHeLUHuX 3¢ peKToB OT peannsaunn
Takmnx npoekTtoB. O60CcHOBaHa
noTpebHOCTb B CO34aHNN HOBbIX BULAOB
nacca)xupcKkoro TpaHcropTa ¢ TOYKU
3pPeHnsi cTpaTterniecKkux n counasibHoO-
OKOHOMMUYeCKux 3agad pa3Butvs CaHKT-
lMetepbypra, B ToM yncne Ha 6ase
MarHuTosieBUTaunoOHHbIX TEXHOJIOr| WNn.
Lenb nHHOBaynn — cyLecTBEeHHO
Y/YYLNTb TPAHCMIOPTHOE O6Cy)XxuBaHue
HaceJ/ieHUsl, CHU3UTb 3aTpaTbl BDeMEHU
N OGHEeXXHbIX cpeacTB Ha Noe3aKvu, CHATb
yacTb Harpy3ku Ha asTomMarmucrTpasniu,
YMEHbLUNTb 3arpPsi3HEHNE OKpYXKaloLyei
cpeasbl.

KntoyeBble caioBa: TpaHCNOPTHBbIN PbIHOK,
crnpoc, rocesnieH4Yeckasl cpesa, KoHypoawumsl,
CKOPOCTHOU rOPOACKOV TPaHCNopT,
MarHuTHas ieBurauuvisi, coumnasibHo-
9KOHOMUMYeckasi 3pGHeKTMBHOCTb,
I/IHHOBaLu/IOHHbIVI MPOEKT.
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BOTPOCHI TEGP

BansHue CKOPOCTHOrO
ropoackoro TpaHcnopTa
Ha CUCTeMbl paccesieHus

Dédoposa Mapus Baadumuposna — acnupanm
Kaghedpsl «IKoHOMUKA mMpaHcnopma»
[lemepbypeckoeo eocydapcmeenHo2o yHugepcumema
nymeii cooowenus Umnepamopa Anexcanopa I,
Canxkm-Ilemepoype, Poccus.

KOPOCTHOW MacCaXXUpCKUil TpaHC-

MOPT SIBJSIETCS HEOOXOUMBIM YCJI0-

BUEM COLIMAJbHO-2KOHOMUYECKOTO
pPa3BUTHUS KPYITHBIX TOPOAOB. OH paciimpsieT
TPAHUILIbl arIOMepalvii, YBeTMYUBAET AeJI0-
BYIO aKTMBHOCTb HACEJIEHU S, IPOXKUBAIOIIETO
B pETMOHAX, CIOCOOCTBYET MOBBILIEHUIO MPO-
W3BOAUTEIBHOCTU TPYJa, YPOBHIO TOXOI0B
rpaxnaaH [1].

B cBs13u ¢ pa3BUTUEM CKOPOCTHOTO FOPOJI-
CKOTO IBUXKEHUS MOSIBJSIIOTCS HOBbIE MOIXO0-
Jbl K OLIEHKE COLMAJIbHO-9KOHOMUYECKOUN
9 HEKTUBHOCTH MHHOBAIIMOHHBIX TPaHC-
MOPTHBIX MPOEKTOB, BO3ZHUKAET XeJIaHUE
OMPEAENATh UX MOJb3Y MO KPUTEPUSIM Kaue-
CTBa, KOTOpble OoJiee OJIU3KU HACEJIEHUIO.
Cy1iecTByoI1e METOIMKY aHATIN3a O0IIECT-
BEHHOI 3¢ (HEKTUBHOCTU HENOOLEHUBAIOT
BHellIHUE crietuduueckue 3(hHeKThl, 3HAUU-
MOCTb KOTOPBIX BO3PACTaeT B CPeie COBPEMEH-
HBIX PACCEIEHYECKUX CUCTEM.

KOHYPBALUA KAK HOBASA ®OPMA
PACCEJIEHUSA

OCHOBO1 TIPONCXOISIIINX aTJIOMEPAITIOH-
HBIX TIPOIIECCOB IPAaBOMEPHO CUMTATh ITOSIB-
JICHUE eIUHOM, IIPOCTPAHCTBEHHO W (DYHKIIH-
OHAJILHO CBSI3aHHOU CpeNibl, B KOTOPOIi pa3-
BUTasI TPAHCITOPTHAsI MH(PPACTPYKTypa 00be-



Mpounssoa-
ctBo 1

YyebHbIi
LEeHTP

Odenoson

LEHTP

Mpounssoa-
CTBO 2

HayuHbii

LEeHTP

Puc. 1. Cxema opraHu3sauunmn nocesieH4ecKoii cpeabl «<KOHypbaLus».

IVHSIET B HEUTO I1eJloe 00pa3oBaBIINECs
MMOCTENMEHHO TOPOJICKUE SIIpa U CUCTEMY
TPUIIETAONINX [IEHTPOB PA3TNIHOTO YPOBHSI,
CTaB OMHMUM U3 pelIarmImx (GakTopoB hop-
MUPOBaHUsT KOM(OPTHON MJIsT TIPOXUBAHUS
TEPPUTOPUM.

Ha npotstxenuu nocnenHux jiet B CeBepo-
3amagHOM permoHe uaeT (popMHpOBaHUE
TOPOJICKOU arioMepainu ¢ ieHTpoM B CaHKT-
IleTepOypre. Arnomepanust SIBISIETCS «KITIO-
yeBoit (hopMoii pacceneHusl, TTaBHBIMU y3J1a-
MU OTIOPHOTO KapKaca TeppUTOPUATbHON
OpraHM3aluy CTPAHbI, IIEHTPAMK HapalnuBa-
HUS U peau3aliuyi THHOBAIIMOHHOTO MOTEeH -
nuana» [2].

IIpouecc «cobupaHusi» araioMmepanuu
JIMKTYeT HEOOXOAMMOCTh CO3IaHUSI COBPEMEH -
HOW CHUCTEMBI TTaCCaXUPCKOTO TOPOJCKOTO
TpaHCTIOPTa, TPU3BAHHO 00ECTIeYNTh BO3pa-
CTAlOLIUI CIIPOC HA YCIYTU TPAHCIIOPTHOM
HHQPPACTPYKTYPHL.

ITaccaxxupckuii TpaHCTIOPT, Oy1y4r ONHOM
U3 TMOJCUCTEM PErMOHAIbHON SKOHOMUYE-
CKO1 CHCTEMBbI, BBITIOJIHSIET MHTETPAITUOHHYIO
POJIb TIPY CO3[IAHUY ATJIOMEPAITMOHHBIX (hopM
paccenenus. OQHAKO MOKa MaCCAXKUPCKUN
TPAHCTIOPT HE UMEET eMHON MOJIEJI OpPTaHU -
3a1uu OOCITY>XMBaHUSI CBOUX MOTPeOUTE-
qew [3].

Boicokue Temnbl ypbaHU3aLMK HACETEHUS
TpeOyIoT U3MEHEHUST KOJTMYECTBEHHBIX U Ka-
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YECTBEHHBIX XapaKTePUCTUK PabOThl TpaH-
cnopta. KoinyecTBeHHasl XxapaKTepUCTUKA
BBIPAXKAEeTCs B HApallMBAaHUU NACCAXUPOIIO-
TOKOB, KAY€CTBEHHAs1 — B YBEJIMYEHUU CKO-
pOCTU MEePEeMELIEHUS] MAaCCaXUPOB, BMECTU-
MOCTU TPAHCHOPTHBIX CPEACTB.

YyéHble-ypOaHUCTBI, CHELUAIUCTBI B 00-
JIACTU OPraHU3aLUu TOPOJCKOM Cpelbl JOKa-
311 11e71IeCO00Pa3HOCTh CMEHBI MapagurMbl
TUTAHWPOBAaHUA 3aCTPOMKYU U TPAHCOPTHOTO
PAa3BUTHUSL: CYLLIECTBYIOLINE METATIOJIUCHI HAZIO
MOCTENEHHO NpeBpallaTh B HOBbIE BUJBI T10-
CeJIEHUI1 — KOHYpOAallK, XapaKTepU3YIOLIHECS
OTPENEJIEHHON Ccrleuuanin3anueii, Ho B3au-
MOCBSI3aHHBIX, B3aMMOJOMOJHSIOIINX ce0s
U 3aBUCUMBIX IPYT OT Apyra.

Konypbaius — ropoackast araoMepanust
MOJIMLIEHTPUYECKOTO TUIA, TO €CTh UMEIOLIAs
B KAU€CTBE SIAeP HECKOJIBKO 00Jiee WU MEHee
OIMHAKOBBIX IO pa3Mepy U 3HAYMMOCTH TO-
PONOB B OTCYTCTBUE SIBHO TOMUHUPYIOLIETO.
KoHnenTpuueckue CTpyKTypbl JOJIKHBI MCUE3-
HYTb, a OCEJIEHYECKNE MPOCTPAHCTBA — Op-
TAaHU30BbIBATbCSI HA MPUHLMUIE MOCTPOCHUS
KOHYpOaLuii.

Topon nmpu3BaH CTPOUTHCS TaKUM OOpa-
30M, YTOOBI 30HBI OTAbBIXA, MTPOXUBAHUSA
U TIPOU3BOJICTBA UMEJIU pa3rpaHuyeHusd. g
9TOTO HyXHa XOpomio (yHKIIMOHUPYIOIIAsT
ropoackasi cucteMa OOILLIeCTBEHHOIO TPaH-
crnopra.

deénopora M. B. BAnsiHne CKOPOCTHOrO rOpOACKOro TPAHCNOPTa Ha CUCTEMBI pacCesneHust
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Puc. 2. Knaccugpukaums ropogckoro naccaxupckoro TpaHcrnopra.

CyTb UIen B TOM, 9YTO €IMHOE TOPOICKOE
MYJIBTUMOJAIBHOE TTPOCTPAHCTBO MPEIHA3-
HAueHO UMETh HECKOJIHKO CTIeIINATU3UPOBAH -
HBIX LIEHTPOB, CBSI3aHHBIX MEXIYy COOOI
¥ 3aBUCUMBIX JPYT OT Apyra. DTO LUEHTPHI
IIPOMBIIIJICHHBIC MW IIPOU3BOACTBECHHBIC,
KWIJIble, HAYYHO-00pa3oBaTeIbHbIE, TPAHC-
noptHo-JToructudeckue (TJIL). Yemnosex
JIOJDKEH JKUTh B 9KOJIOTMYECKU YUCTOM Cpejie
3a ropogoM. [ToaToMy MpOM3BOACTBEHHBIE,
JIEJIOBbIE TEPPUTOPUHU, TPEOYIOIITNE OOTBIIIOTO
CKOTUICHUSI JIIOJIEH, MTOJKHBI OBITH paccpeno-
TOYCHBI HA paCCTOSHUSA B ICCATKHM, a TO M COT-
HU KWIOMETPOB IPYT OT Apyra, U IPU 3TOM
TPAHCIIOPTHAST TOCTYITHOCTh TEPPUTOPUIL HE
MOKET MPEBBILIATh OHOTO Yaca [4, c. 57].

TpanuuumoHHBIE BUABI TACCaXUPCKOTO
TpaHCIiopTa (METPOITOIUTEH, TPaMBali, aBTO-
MOOWJIb) HE BCETZIa MOTYT O0ECTIEUNTh Tpedye-
MO€ Ka4eCTBO IMACCaXMPCKUX MEPEBO30K
B CBSI3M C MTHTEHCUBHBIM POCTOM UX 00BEMA.

OCHOBHBIE HEIOCTATKN CYIIECTBYIOIINX
BUJIOB TOPOJICKOTO TPAHCIIOPTA:

— HU3Kasg KoMbOopTabenbHOCTh, HEPETY-
JISPHOCTD U HEYTOBJIETBOPUTETbHAS TIPOITYCK-
Hasl CIIOCOOHOCTh, OCOOEHHO B YCIOBUSIX
TIMKOBBIX HATPY30K;

— HU3Kast CKOPOCTb COOOIIEHUS 1 TIOTEPST
BPEMEHU B MPOOKAX;

— HETaTUBHOE BO3JEHCTBUE HA DKOJIOTH-
YeCKyl0 00CTaHOBKY B TOpoje: ITyM (IIpu
WHTEHCUBHOU pabOTe TPAaHCTIOPTA JOCTUTAET
120 nb) u 3arpsi3HeHUE Bo3ayxa (€XKeroaHO
BO3pacTaeT);
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— BBICOKAsl aBapUHHOCTh, OCOOCHHO HA aB-
TOMOOMJIBHOM TPAHCIIOPTE.

ITpu Takux HeCTaOUIBbHBIX KAYECTBEHHbBIX
MoKa3aTessIX U BbICOKOW CTEIeHM pucka Ha
Jloporax Kakue-a1ubo paarKaibHble peIlIeHUS
TPaHCIIOPTHBIX ITPOOJIEM, TeM O0JIee C yISTOM
WIer KOHypOamu, BPsII JIM BO3MOXHEL. Ocy-
ILIECTBUTD MpeIaracMylo CXeMy paccesieHus
peaJibHO JIMILb HA OCHOBE CKOPOCTHOTO TpaH-
cropTa, 00eCIeurBaroLIEro YaCoBYIO TOCTYM-
HOCTb ITepeIBUKEHMS HACeJIeHUST OT JoMa J10
paboTHI HA PACCTOSTHIE TPEXCOT KMJIOMETPOB
u 6oee [5, c. 36].

CKOPOCTHOM roPoACKOM
TPAHCNOPT

CreuuaaucThl MPUILLIM K BBIBOAY, YTO
MMEHHO CKOPOCTHOI TPAHCIOPT B COCTOSTHUM
Y4€CTb OCHOBHBIE aCIIEKThI PA3BUTHUSI TOPOIOB.
K HuM otHOCSTCS:

* I'paJOCTPOMTEIbHBIN (COXpaHEHHUE
€IMHCTBa KPYITHBIX FTOPOIOB B YCIIOBMSIX MX
pa3BUTHS);

* CollMa/IbHBIN (COKpallleH1Ee 3aTpaT Bpe-
MEHU HaceJIeHUEeM Ha IepeIBIXKEHUE, CHIKE -
nue yrcia JITII, noBeimenne KoMm@popTHOCTH
MPOXUBAHKS B Pa3IMYHbIX palilOHAX TOPO/Ia);

* TPAHCIIOPTHBIN (COKpallleHue 4Yucia
KCIIOJIb3YyeMbIX aBTOMOOUJIE U co3maHue
pesepBa IIPOBO3HOM CIIOCOOHOCTH TOPOACKO-
TO TPaHCIIOPTa);

* 9KOJIOTUYECKM1 (CHUKEHIE MHTEHCHUB-
HOCTHU IBVXKEHUSI aBTOTPAHCIIOPTa U UCTOY-
HUKOB IITyMa);

dénopoea M. B. BAnsiHne CKOPOCTHOIO ropoACKOro TPaHCMOPTa Ha CUCTEMBI pacCcenieHns



CpaBHHTEIbHAS OIIEHKA TPEX BHIAOB rOPOJCKOro TPAHCIOPTA

Ta0imuna 1

No [TapameTtp, n3mepsieMblii B KOHKPETHBIX Jlerkuii penbcoBbIii Mertpo MJIT
eIMHUIIAX WK OLEHOYHO (JTydlle, XyXe, TpaHCHOPT (TpamMBaii)
OIMHAKOBO)

1. BbesornacHocTh ABMXEHUS (BO3MOXHOCTh BosmokeH BosmoxkeH HeBo3moxeH
cxoJ1a ¢ KoJieu)

2. MaprpyTtHast CKOPOCTb ABMXeHUS (KM/4), |20 km/4 + 5 xm/a 35 km/u + 45 xm/u +
OCTaHOBKM 4epe3 | kM npu yckopeHuu 1,1 5 KM/4 S xM/4
m/c?

3. [IpoBo3Hast CIOCOOHOCTD (YeL./IeHb). 36800 vei./neHb, uHTep- | 64800 yern./nexp, | 82200
Bnpenmnonoxkenun, yto padortaet 48 Bas Kaxasle 3’8"’ MHTepBaJ Ka- YeJl./neHb, UH-
BaroHoB Ha 15-KUJIOMETPOBOI JIMHUU (2 Bar,, 1 cuenka) xnpie 4’3" TepBaJl KaX/ble
(BMeCTMMOCTD BaroHa 115 yes./Baron). (4 Bar, 1 cuen- | 3’17

Ka) (4 Bar, 1
clienka)

4. BiusiHue KIMMaTUYecKUX yCJIOBUIA Ha Bricokoe Huskoe Huskoe
9KCIUTYaTalnIo (CHET, TOJIoJeN)

S. YpoBeHb 1iTyMa MpY IBUKEHWH, BHYTPU 70/70 70/70 65/65
U CHapyxH B 1b

6. YpoBeHb BUOPALIMU MPU IBUKEHUU CpenHuii CpeaHuii Huszkuii

7. BbieneHue nbui npu ABMxkeHuu (Metan- | Beicokoe Bricokoe Huskoe
JINYECKOM, PE3UHOBOM U T. I1.)

8. COBMECTUMOCTh He6mnarononayunas He6naronpu- Her
¢ ceIMTeOHOM 30HON (CKMJIBIMU 30HAMMU) (urym, BUOpauus, Mbuib) | ATHas (LIyM, HEeraTMBHOTO
U BJIMSTHKE Ha MACCaXNUPOB BUOpalst) BO3IEICTBUSI

9. BoamozxxHocTh Tpoxoaa Huszkast (1rym, Bubpa- Huskas (1ym, Bricokas
B HEIMOCPEACTBEHHOM OJIM30CTU U «BXOa» | 11U, MbLIb) BUOpaus, (HU3KUI
B OOILIECTBEHHbIE 3MaHUS TbLIb) YPOBEHb IllyMa,

BUOpALUN,
MBLIN)

10. | CTOMMOCTb CTPOUTEILCTBA 20—40 maH 70 MJTH 35 MJIH
1 KM «I10]1 KJTFO9» $ CILIA $ CILIA $ CIIA

11. | Pacxon aJieKTpO3HEPruu Ha racc./MecTo, 3,84 3,84 3,72
kBt/BaroH-km

12. | DKcrulyaTalOHHbIE PAacXoIbl Ha macc./ TToxoxu Ha 1,73 1,13
mecto (13 pacuera 80000 maccaxupon SKCIUTyaTAl[HOHHBIE $ CLHA $ CLLIA
B pabouuie THU HEAEIN) pacxoibl METPO

* DKOHOMUYECKHI (MHTeHCUbUKALIUSI
WCIIOJIb30BAHMS TOPOICKON TEPPUTOPUM 3a
CUET IMOBBIIICHUS MJIOTHOCTU 3aCTPOMKU,
MOA3eMHOM ypOaHW3alMK, SKOHOMUU SHEp-
TOPECypCOB).

B cTparernu 3KOHOMUYECKOTO Y COLTATb-
Horo pa3Butus Cankr-IlerepOypra Ha Tiepu-
on 10 2030 roga nmepcrieKTUBLI TPAHCIIOPTHO-
To KOMITJIEKCa pacCMaTPUBAIOTCSI B COBOKYII-
HOCTH C 3a/1a4ei YITydIlIeHUS IIPOCTPAHCTBEH-
HOM OpraHu3alyy U KWJIOK Cpedbl Topoja,
CBSI3HOCTHU PaiiOHOB, COBEPIICHCTBOBAHUS
BHEIITHUX CBSI3€il MeTarnoJmca.

Pactymmit co cTOpOHBI 3KOHOMUYECKHX
CyOBEKTOB M HacCeJICHHUs ropojaa CIpoc Ha
00BEMBI, a TAKKE Ka4eCTBO IIEPEBO30K OIIPEe-
JEJISTFOT BBICOKMI IIPUOPUTET MEP IO MOAEP-
HU3ALMU TPAHCIIOPTHOTO KOMIUIEKCa U yBe-
JIMYEHUIO CKOPOCTEil Ha OCHOBHBIX HAIlpaB-
JICHUSIX [6].
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ITpu 3TOM Cpeu IIaBHBIX TEHASHITUI pa3-
BUTHUS TPAHCIIOPTHOU CHCTEMbI Ha3BaHBI:
MIPUOPUTETHI CKOPOCTHOTO MACCAXKUPCKOTO
TpaHCIIOpTa, 00eCIeYeHNE KPYIIOCYTOUHOMI
CBSI3HOCTH YIIMYHO-TOPOXKHOM CETH, CO3IaHME
CEeTH panIraIbHOTO, yTOBOTO IBIKEHUSI, a TAK-
K¢ MUHUMM3AIUs HETaTUBHOTO BIMSHUS
TpaHCIIOpTa Ha TOPOACKYIO CPeIy ¥ HaceJICHNE.

ITo HarmeMy MHEHHIO, CKOPOCTHOM TOpojI-
CKOM ITaCCaXXUPCKUMA TPAHCIIOPT — 3TO HA3eM-
HBI KOJIECHBINM TPaHCTIOPT, 00eCTIeUNBAIOIIIA
IBVDKCHHE TT0E300B ¢ MapIIPyTHOM CKOPO-
cThi0 45 (£ 5) KM/4 U OCYIIECTBISIOIINIA
NBUKCHME T10 CIIeIINAaTU3UPOBAHHBIM ITYTSIM,
BBITIOJIHSIOIINI PETYJIIPHBIC TIEPEBO3KHM T1aC-
CaxKMPOB IT0 YCTAHOBJICHHBIM M (DMKCUPOBAH-
HBIM Ha UTUTEIBHBIN TIEPUOI BPEMEHHU Map-
IIpyTaM.

TpagUIIMOHHBIMUA BUIAMHU TOPOICKOTO
IMaccaXXupCcKOro TPAHCIIOPTa CYUTAIOTCS aB-

deénopora M. B. BAnsiHne CKOPOCTHOrO rOpOACKOro TPAHCNOPTa Ha CUCTEMBI pacCesneHust




Ta0amua 2

Iloka3arenu onenku BHemHUX 3¢ (eKTOB MHHOBAMOHHBIX TPAHCIOPTHBIX MPOEKTOB

Haspanue nokasarens | [Mokaszarenu

OlieHKa colMaibHbIX 3¢ (HeKToB

1. M3meneHue 3arpar
BPEMCHH MaCCAKHUPOB
B IIyTH

SESTT, =3 (B, xVor xTC; )= 3" ( P xVory xTC;"™") ,

ijk
rIe i — CBsI3b;
j — BHJ TPaHCIOPTa;
k — uesp noe3aku;
t o
ESTT — s(dekr oT 5KOHOMMYM BpeEMEHH B ITyTH MOJIb30BaTeNEN BCeX BUIOB

TF%—ICHOpTa npu peanusanuu npoekra MJIT B roay t;
J — OOBEM IMaccakMpoIoToKa Ha i-# CBA3M Ha j-M BHJe TPAHCIIOPTA € K LesIbio

TIOC3/IKM B TOLY { B «HYJICBOM BADUAHTC»;
Vot, — croumocTb BpeMeHM Mmaccaxkxupa Ha i-if cBasu ¢ k LieJIbIio MOEe3IKH B Toy t;

TC,, — 3aTpatbl BpeMEHH MACCAXMPA B [YTU Ha i-if CBA3H HA j-M BUJIE TPAHCTIOPTA

BF%X t;

P, — 00BEM TaccakMpoIIOTOKAa Ha i-# cBsi3u ¢ K 11eJIbIo TT0e3IKHU B Toay t TIpu

peai3aliiy poexTa MIJIT;
TC!™" — 3aTpaThl BpeMEHM Maccaxupa B IyTU Ha i-if CBA3M Ha j-M BHUJIE TPaHCTIOPTa

B rofy t npu peanusanuu npoexkra MJIT.

2. Dddexr ot
ucnons3osanust MJIT npu
TPYAOBBIX KOPPECTIOH/ICH-
IHAX

HSR _ HSR HSR
EL™* =Y (Efn, x AW, )x12— (Pl xVot xTC) - R,
HSR PR o
rae E . — KOIMYECTBO 3aHATHIX M0 i-# rpymnme 3apaGoTHOI M1aThl, KOTOPOE MPENOoY-

TET eXeTHEBHbIC TPYoBhIe koppecnonaenuu Ha MJIT npu noesnkax Ha paboTy B Apyroi
TOpOJI;
AW, — MecstuHblii BBIUTPBILI B BETMYMHE 3apabOTHOM ILIAThI IPH €XKEAHEBHBIX

TPYOBBIX KOPPECTIOHCHILIUSX B IPYTOIi TOPOT;

12 — ko3 dULMEeHT repeBoia K CyMMapHOMY T'OZI0BOMY BBIMTPBILIY B 3apabOTHOIA
e ,

P, — ronosoii maccaxuponorok Ha MJIT ¢ TpynOBBIMU LETAMMU;

Vot — CTOMMOCTb Yaca BPEMEHU MaccaxXupa;

TC — 3arparbl BpeMeHH Ha niepesBukenne Ha MJIT;

R — rogoBast BbIpy4Ka OT MpoJakul OMJIETOB.

OlieHKa IONOJHUTEIbHBIX 3(D(HEKTOB

3. Dddexr

PErOHATIBHOI 3aHATOCTH

ERE = CAPEX x K x107> xGVAPP,

rne ERE  — sdexT oT pernoHanbHOi 3aHATOCTH;

CAPEX — 00bEM KanuTaJbHBIX 3aTpatr B MJIH €BPO;

Kx107 — K03 UILIMEHT, OTpaKaIOIINiA KOJUYECTBO pabOUYMX MECT, BOBHUKAIOIINX

B PErMOHAX MPY Pean3aly ITPOEKTa;
GVAPP — BellMuMHa BaJOBOM 100aBIEHHON CTOMMOCTH, IPUXOASIIASICS B CPEIHEM

Ha ofiHoro pabotHuka B Poccuu.

4. Db deKT OT CHUXKEHUS
BPEIHOTO BO3IEHCTBUS
Ha OKpy>Kalouyto cpeny
MpU peaiu3aluy MpoeK-
ta MJIT

EED = VED' — VED"®,
0

rae VED" — crommocTHas oLieHKa 5KOJIOIMYECKOTO yilepba B «<HYJEBOM» BapUAHTE;

HSR
VED — CTOMMOCTHasI OIIeHKa 9KOJIOTMUYECKOTO yiliepOa Mpy peanu3aliui mpoeKTa
MIJIT.
[pu paccMaTprBaeMoM IOaXojIe yiepd oKpyKarwleil cpeie GopMupyeTcst U3 TpEX
KOMITOHEHTOB! )
VED = VEmis+ VCli+ VN,
rne VEmis — cronmocTHas onieHKa BBIOGPOCOB 3arpsA3HSIOIINX BEILECTB B aTMOc(hepy;
VCli — croumocTHas oLieHKa BPEIHOTO BO3IEHCTBUA HA KIIMMAT;

VN — cToMMOCTHast OLIEHKa IIYMOBOTO BO3AENCTBISI Ha OKPYXKAIOLIYIO CPEY.

5. DddexT oT noskiie-
Hst 0€30MTaCHOCTH TIPU
peann3anuy MpoeKTa
MJIT

Y ES, =3 (Phm xr? )= > ((Phkm, " ")

TOe [ — CBSI3b;
J— BUJ TPAHCIIOPTa;
ES — addekt or noBbIIeHNs 6e30TaCHOCTH ITPH MOE3IKaX MOoIb30BaTeseii Bcex
BIJIOB TPAHCIIOPTA [PH PEATU3aLMI POCKTA MUJIT;
km;” — naccaxupooGopoT Ha i-if CBsI3K Ha j-M BHJE TPAHCIIOPTA B HYJICBOM BAPHAHTE);

>

s o : g
rj — CTOMMOCTHAs OLI€HKA aBapMUWHBIX 3aTpaT Ha J-M BUAC TPAHCIIOPTA,

HSR P
Pkm, — TaccaxxupooOOpPOT Ha i-if CBsI3U ¢ K 11eJ1bl0 TTOe3IKH B Toay t Tpu

DPeANM3ALIMM TIPOEKTa MIJIT;
I — CTOMMOCTHAsl OLIEHKA aBapMIHbIX 3aTpaT Npu peanusauun npoekra MJIT.

MWP TPAHCIIOPTA, Tom 1

22-35 (2015)
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Puc. 3. flyrosast maructpans ot gBopua KoHrpeccos 4o ctaHuun MeTpo «O06yxoBO» Ha MarHUTOJ1€BUTaLNOHHOM
TeXHOJIOrnu.

TOOYC, TpoJuieiidyc, TpamBaii U MPUTOPOIHO-
TOPOJICKOM KEJe3HOAOPOXKHBINA TPAHCIIOPT.
B cBs131 ¢ TeHAeHLIMEN pa3pacTaHus TOPOIOB-
MUJJIUOHHUKOB MOMUMO METPOIOJIUTEeHA
MOSIBJISIIOTCSI HOBbIE BUJIbI CKOPOCTHOTO TO-
POACKOTO TpaHCMOPTA: JErKopPeJIbCOBBII
tpamBaii (JIPT) u TpaHcmopT Ha OCHOBE
MarHuTHou gesutaruu (MJIT).

Co3naHue TUHUN CKOPOCTHOTO Tacca-
JKUPCKOTO IBUXEHMS HA OCHOBE MAarHUTHOM
JIEBUTALIMU CTAHET OJHOM U3 Mep o odecrie-
YEeHUIO MPUOPUTETHOCTU PA3BUTHUS U TIPEO-
OnamaHusl 0OIIECTBEHHOTO TpaHCTIOPTa Haj
VHIWBUIYAJTbHBIM aBTOMOOWUJIbHBIM, @ TAKXKE
pocTa GUMHAHCOBOU U COLIMATIbLHO-9KOHOMM -
yeckKoil 3((PeKTUBHOCTU OOIIECTBEHHOTO
TpaHcmopTa.

Ha puc. 2 mpencraBneHa kinaccudukanust
TOPOJCKOro NaccaXupcKoro TpaHCHopTa.

ITo naHHbIM MHCTUTYTA MalIMHOCTPOE-
Hus 1 maTepuanoB Pecriyonvku Kopes MJIT
SIBJSIETCS IO MHOTUM KpUTepusiM OoJiee
NpeanoYTUTEbHbIM, YeM TPaAULIMOHHBIE
BUJbI TOPOACKOTO TpaHcmopTa (Tadbnuua 1)
[7, 8].

Ha ocHoBe cpaBHUTENBbHOU OLIEHKU TpeX
BUJIOB TOPOJICKOI0O TPAaHCMOPTa MbI TMpeia-
raeémM MarHUTOJIEBUTALIMOHHYIO TE€XHOJIOTUIO
[9-11].

MIJIT He cMOXeT 3aMeHUTb OOIIECTBEH-
HBI TpaHCHOPT, a JIUIIb 3alMET CBOIO
Huuy. OH uesecoodpa3eH TaM, Ie MPOuc-
XOJAUT KOHTAKT C MJOTHOW 3aCTPOUKON

® MWP TPAHCMOPTA, Tom 13, N2 6, C. 22-35 (2015)

M CKarJIMBaloTcs 00JblIMe Maccakupomno-
TOKU, KOTOPBIE HE B COCTOSTHUM OOCITYKUTh
MeTpoIouTeH. OCO0eHHOCTh KOHCTPYK-
uuu MJIT B TOM, 4TO TejiexkKa OXBaTbIBAeT
Hecyliue 0alKu, NPEensITCTBYET CXOOY
C TIOJIOCHI OIBMXKEHUS (CX0ma C PejibC); BHI-
OpocChl 3arps3HSIIOIIMX BELIECTB B aTMOC-
depHBI BO3ayX MPU IBUKEHUU ITOC3I0B
WCKJIIOYEeHBI;, YPOBEHb IIyMa MEHbIIEC Ha
10 nb, yeMm y TpamBas; BubOpauus B 8 pa3
MEHbILE, YeM Y JerKOpeJIbCOBOTO TpaH-
criopta. MJIT obGnagaeT camoii BbICOKOI
CKOPOCTBIO U3 BC€X BUIOB O0IIECTBEHHOTO
Ha3eMHOro TpaHcropra [12].

B Hacrosi1ee BpeMsi npeaiaraloTcst Mar-
HUTOJICBUTALIMOHHBIE CKOPOCTHBIC TPACChI
ot IBopua Konrpeccos B 1. CtperbHa 00
cT. M. «O0YX0BO», C OTBETBJICHEM Ha KOM-
miekc «banTtuiickas xkemayxkuHa» (puc. 3),
oT cTaHLMu «Pribarikas» no KoanuHo u psia
IPYTUX.

OLEHKA BHELLUHUX 3D DEKTOB

B cBs13U ¢ pa3BUTHEM COBPEMEHHBIX pac-
CeJIeHYECKUX CUCTEM 0CO00 OCTPO CTOUT
npobsieMa OLEHKU COLIMATbHO-2KOHOMUYE-
CKOM 5P (HEeKTUBHOCTA MHHOBAIIMOHHBIX
TPAHCIIOPTHBIX MTPOeKTOB. HyxHa momobato-
11ast HAay4YHO-MeToInyeckas 6asza yist onpese-
JICHUST X COOTBETCTBUSI MHHOBAIIMOHHOM
crietnnuke (T. €. y4€Ta ITUTeTbHOCTH CPOKOB
pa3paboTKU U peain3alluu MPOEKTOB, Mac-
mTabHOCTU (PUHAHCUPOBAHUS, BBICOKUX
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PUCKOB, CPOKOB OKYITaeMOCTH, 3(PHEKTOB OT
BHEIPEHUS IIPOEKTA I SKOHOMUKH B IICJIOM
UT I.).

IToxa mpuXomIUTCS UCXOAUTH U3 TOTO, UTO
YETKUX, 3aKPEIJICHHBIX (heJepabHBIM 3aKO0-
HOM OIIpeeICHUIN MOHATUSIM «MTHHOBAIIAST»,
«MHHOBALIMOHHBINA TPAHCIIOPTHBIN MTPOEKT»
HeT. OTMEeTHM, OIHAKO, YTO B caMOM (paKTe
CYIIECTBOBAHUS MaTHUTOJIEBUTAIIMOHHOTO
TpaHCIIOPTa MPUCYTCTBYIOT CBOM MHHOBAII-
OHHBIC TTPOIYKTHI: CUCTEMBI JICBUTALIUU 1 00-
KOBOI CTaOMIN3aIIiN, CBEPXITPOBOTHIUKOBEIC
U TIOCTOSTHHBIE MarHUTBI, a TaK)Ke Mpernoia-
raeTcsl onpejieJicHHass MHHOBALIMOHHAS JIes-
TEJIbHOCTb: MEePEeBO3Ka MACCaXXUPOB rOpoOI-
CKHM U MEXKIYTOPOIHUM MarHUTOJICBUTALIM -
OHHBIM TpaHCMOPTOM (MarucTpaib IS
Cankr-IletepOypra).

Ho 570 Bce kacaeTcs Tullb MpeaIoKeHUs
HOBOBBeIeHUI. MHHOBaIUSIMU OymyIIve
MMPOAYKTHI MOTYT CTaTh TOJBKO TOTIA, KOTda
UX 32 aOCOJIIOTHO HOBBIE MOTPEOUTEIHCKIUE
CcBOMCTBa KynuT norpedurenb. OH, B CBOIO
ouepelb, JOJXKEH UMETh peajbHYI0 OLIEHKY
BBITOJBI OT BO3MOXKHOTO IIproopeTeHus. s
HaceJIeHUS BBITO/Ia 3[€Ch — 3TO POCT €ro MO-
OMJILHOCTH, [IEJIBI0 KOTOPO CTAHET POCT 10XO0-
JIOB IOMAIIIHUX XO351UCTB [13].

ITo HamreMy MHEHUIO, IIPY PACCMOTPEHUH
MO TaKUM YIJIOM 3PEHUS] UHHOBAUUOHHbIL
MPAancnopmHbLil npoeKm npedcmasisem cobot
00KYMeHM, CO0epIHCAUUEl KOMNACKCHYIO OUEHKY
HOoB086edenUs 8 00AACMU MPAHCNOPMA, NPU-
3HAHHO20 nompebumenem u A6AAOULEOC He-
OMBEMACMBIM INEMEHMOM pocma e2o 61a20co-
CMOsAHUA.

HMcnonb3oBaHue cTaHAAPTHBIX OLIEHOK
SKOHOMHMYECKON 3(D(HEKTUBHOCTU B OTHO-
IIeHNW WHHOBAIIMOHHBIX TPAaHCIOPTHBIX
MPOEKTOB HE JACT JOCTOBEPHBIX pe3yjbTa-
TOB, B MOJIHOI Mepe OMNpeaesiolnX Ux
a(pdexT.

MeTonukaM OLEHKH KOMMEPUYECKO Co-
CTaBJISONIel MHHOBAIIMOHHBIX ITPOCKTOB
BCeT/a yAesJI0Ch O0JIbIIOE BHUMAHNKE, 03~
TOMY OHU JOCTaTOYHO XOPOIIO M3YJEeHEI
W 3aTPYTHEHUI IIPU pacdeTe KOMMEPUECKOM
5(bhEKTUBHOCTH, KaK MPaBUIIO0, HE BO3ZHUKAET.

IToka3arenu oOiecTBeHHON 3D hEKTUB-
HOCTHU YYUTHIBAIOT COLMAIBHO-3KOHOMMIYE-
CKMeE TOCJIeICTBUS OCYILIECTBAEHNSI ”THHOBA-
LIMOHHBIX MPOEKTOB JJISI O0IIECTBA B LIEJIOM,
B TOM UMCJIE KaK HETTIOCPECTBEHHbIE Pe3yJib-
TaThl U 3aTpaThl MPOEKTA, TAK U «BHELIHUE»
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B CMEXHBIX CEKTOPaX 9KOHOMUKM, IKOJIOTHU-
YecKue, COllMabHbIe U UHBIE.

Cy1iiecTByoI11ast Ha TaHHBII MOMEHT 0011ast
cXeMa OLIEHKHU COLIMaTbHO-2KOHOMUYECKOU
93 (HEKTUBHOCT MHBECTUIIMOHHBIX TIPOEKTOB
TO3BOJISIET BBISIBUTD U OMTPEAETUTh OOIIIECTBEH-
HY10 9(PEKTUBHOCTh KaK 3KOHOMUYECKYIO
KaTeropuIo.

Hexkotopbie BUAbI AeSITEIBHOCTU B cepe
MPOU3BOCTBA U MTOTPeOIeHUS 00YCIaBIMBAIOT
MPpsSIMbIE U3IEPXKKU WY BbITOABI TS TOTPEOU-
Tenel U pupM, He SBJISIOIIUXCS HEMOCPENCT-
BEHHBIMU YJaCTHUKAMU 3TUX BUIOB JESITENb-
HocTh. COOTBETCTBEHHO, TAKOTO POJIa PE3YITb-
TaThl HE MOTYT OBITH YYTEHbI B 9KOHOMUYIECKUX
roKa3zaTesIsIX MPOU3BOAMUTES TOBAPOB U YCIIYT:
3arparax, 10xoaax, npuobuv U T. A. HenooueH-
Ka M3IEPKeK U BBITOM TPETHUX JIUIL IIPUBOIUT
K 3aBBIIIEHUIO JIMOO K 3aHUKEHUIO 00BEMA
BBIITyCKa OJ1ar 0 CPaBHEHMUIO C 3(PGHEKTUBHBIM
C OOILIECTBEHHOI TOYKM 3peHus1. To ecTh peub
HUIET KaK pa3 0 TeX CaMbIX BHEIIHUX 3¢ dekTax
(3KCTepHATUSIX).

Buewnuii ekt — 310 3aTpaThl U pe3yib-
TaThl MPOEKTA, HE HAIeII1e aleKBATHOTO OT-
PpaXeHUS B IOKA3ATEJISIX OTYETHOCTU CYOBEKTOB
9KOHOMUYECKO AeITETbHOCTH, YYACTBYIOIINX
B COBMECTHOM Mporpamme.

TpanguuMoOHHbBIE SKOHOMMYECKHUE OLIEHKHU
WHHOBAIlMOHHBIX TIPOEKTOB YUYUTHIBAIOT
B OCHOBHOM TIpsiMble 3((EKThI, HO TSI TAKUX
VHHOBAIIMOHHBIX MPOeKTOB, Kak MJIT, pemra-
FOLIYEO POJIb UTPAIOT UMEHHO BHEILTHUE SKOHO-
mudeckue 3pdexTel. MeTonoaorusi oueHKu
HEKOTOPbIX HanboJsiee 3HAYMMBIX OOILIEPKOHO-
MUYeckux 3(pGhEeKTOB A0 HEAaBHETO BPEMEHU
otcyTcTBoBaia. C yueToM BHENTHUX 3(D(PEeKTOB
OLIEHKA TOCYIapCTBOM MHOTYX HOBOBBEIECHUI
Ha XeJIE3HOAOPOKHOM TPaHCIIOPTE, BKIIIOYAs
npoekTsl MJIT, nomkHa KapaIuHAIBLHO MTOME-
HATbCA [14].

Mbi npednaeaem KoMOUHUPOBAHHDIT MemOOU-
yeckuii n00xo0 K (popMUpOSaHUI0 cucmembl KOM-
NAEKCHOUl OUeHKU BHeWIHUX eKmos om peanu-
3ayuU UHHOBAYUOHHBIX MPAHCNOPMHbIX NPOEKMOB.

OnpeneieHre COLMATbHO-9KOHOMUYECKON
3(HEKTUBHOCTH BBITTOJIHIETCS TTO0 OOBIYHO
cXeMe B COOTBETCTBUM ¢ «MeTonniecKnumMu
PEeKOMEeHIAMSIMU MO0 OLieHKe 3(h(PeKTUBHOCTU
WHBECTULIMOHHBIX MTPOEKTOB» HA OCHOBAaHUU
MPOTrHO3a MACCAXUPOIOTOKOB, C YUYETOM KO-
HOMMYECKOT0 U rpafoCTPOUTELHOTO Pa3BU-
st CaHkr-IlerepOypra u 30HBI TSTOTEHUS
[15].

dénopoea M. B. BAnsiHne CKOPOCTHOIO ropoACKOro TPaHCMOPTa Ha CUCTEMBI pacCcenieHns



TlocnencTBusd peanusalnuu NpoekKTa
BKJIIOYAIOT B C€0s KaK HEMOCPEICTBEHHbBIE
3aTpaThl U Pe3yJabTaThl (TPAHCHOPTHBIN (-
dexT s moab3oBaTeNe MAaCCaXXUPCKOTO
TPAHCIOPTAa U YIUYHO-IOPOXHOM CEeTH), TaK
U BHEIIHUE 3(PPEKThI: 3aTpaThl U PE3YJIbTATHI
B CMEXHBIX CEKTOPaX 9KOHOMUKU, COLIUATIb-
HbIE U UHBbIE BHEIKOHOMUYECKUE 3(PHEKThI
(BKJTIOYAsT BHETPAHCIIOPTHBIN).

Cucrema nokasatesieit ColuaTbHO-3KOHO-
Mu4ecKoi 3(hHeKTUBHOCTU BKITIOYAET:

® YUCTHI TUCKOHTUPOBAHHBIN TOXOI
(YAX) wiu uHTerpanbHbIil 3D dEKT, KOTOPbIA
ornpeessieTcs Kak cyMmma IUCKOHTUPOBAHHBIX
3 GHeKTOB 3a BeCh paCUETHbII MEPUOJ MU KaK
MPEBbILIEHUE UHTETPATIbHBIX PE3YJIBTATOB HAJT
VHTErpajJbHbIMU 3aTpaTaMU;

e nHaekc noxoaHoctu (M), kotopsiit
pacCUYUTHIBAETCS KaK OTHOLIEHUE CYMMBI
MPUBEICHHBIX PA3HOCTEN PE3yJIBTATOB U Te-
KYIIUX 3aTpaT K BEJIUYUHE MPUBEIEHHBIX
KarnuTaJl0BIOXEHUI;

e BHYTpeHHsIsI HopMa goxoaHocTu (BHII),
KOTOpasi MpeACTaBIISIET COOOI1 HOpMY TUCKOH-
Ta, MPU KOTOPOH BeIMYMHA MPUBEAECHHBIX
3¢ deKTOB paBHA MPUBEACHHBIM KalUTaI0B-
JIOXKEHUSIM;

® CPOK OKYMaeMOCTH, KOTOPbII MOKa3bIBa-
€T MUHUMAJTbHBII UHTEpBaI BpEMEHU OT Haya-
Jla OCYILIECTBICHUSI MPOEKTa, 3a MpeaeaaMu
KOTOPOTO MHTETPaIbHBIN 3(PGhEKT CTaHOBUTCS
U B JAJIbHEHIIIEM OCTAETCSl HEOTPULIATEIbHBIM.

B Ttabnuue 2 npeanoxeHbl MoKa3aTeiau
OLIEHKU BHEITHUX 3(pDeKTOB OT peainzaiuu
VHHOBALlMOHHBIX TPAHCIIOPTHBIX MPOEKTOB
(Ha mpuMepe TpaHCHOpPTa HAa MarHUTHOM
noJBece), KOTOPbIE pa3fe/ieHbl Ha IBe TPyIl-
MBI TIOKA3aTeJIM OLIEHKU COLIMAJbHBIX U J10-
MOJHUTEIbHBIX (P DEeKTOB.

SAKJIIOMEHUE

OnuH 13 Croco00B pelleHNsT TPAHCTIOPT-
HOW Mpo0IeMbl — TPUMEHEHUE B METANOJINCE
CKOPOCTHOI'O MaCcCaXXUpPCKOTro TpaHCIopTa.
AJIBTEpHATUBOM TPAAULIMIOHHOMY TOPOJICKOMY
SIBJIIETCSI TPAHCIOPT HA MAarHUTHOM MOJBE-
ce — DKOJIOTMYECKU YMCThI, O€30IacHbI,
C CaMOW BBICOKOW CKOPOCTBIO U3 BCEX BUIOB
00I1IeCTBEHHOTO HA36MHOTO TPAHCIIOPTA.

B cBs13U ¢ pa3BUTHEM CKOPOCTHOTO TOPOJI-
CKOTO JIBVDKEHUS TTOSIBJISIIOTCS] HOBBIE TTOTXO/TbI

K OLIEHKE COLIMATbHO-3KOHOMUUECKOM ahdek-
TUBHOCTU MHHOBALIMOHHBIX TPAHCIOPTHBIX
npoekToB. [TpetoskeHHasT chcTeMa IMoKasaTe-
JIe TIOBBICUT TOYHOCTh OLIEHKM BHEILHUX (-
(heKTOB IIpU BHEAPEHNUN MHHOBALMOHHbBIX pe-
LIEHUI, 3HAYMMOCTb KOTOPBIX BO3pacTaeT
B CBSI3U C TIOSIBJICHHEM COBPEMEHHBIX paccesieH-
YECKMX CUCTEM, B HACTHOCTH KOHypGaI_[I/II/I.
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THE IMPACT OF URBAN MASS RAPID TRANSIT ON URBANIZED REGIONS

Fedorova, Maria V., Petersburg State Transport University, St. Petersburg, Russia.

ABSTRACT

The author identified the main shortcomings of
existing urban transport modes, described a new
form of urbanized region — conurbation, refined the
concept of «urban mass rapid transit transport» and
«innovative transport project», proposed the tech-
nique to evaluate external effects of such projects.
The need for creation of new types of passenger

transport in terms of strategic and socio-economic
problems of development of St. Petersburg, includ-
ing on the basis of magnetic levitation technologies,
is substantiated. The purpose of innovation is to
significantly improve transport services for the
population, reduce time and money expenses to
travel, to remove some load on the highway, to reduce
environmental pollution.

Keywords: transport market, demand, settlement environment, conurbation, rapid urban transport, mag-
netic levitation, socio-economic efficiency, innovative project.

Background. Mass rapid urban transit (or
rapid passenger transportation, either mass rapid
transportation, as there are different terms, identi-
cal in the meaning — ed.note) is a prerequisite for
social and economic development of major cities.
It expands the boundaries of agglomerations, in-
creases business activity of the population living in
regions, contributes to increase in productivity, in-
come of citizens [1].

In connection with development of rapid urban
transit, new approaches to assessment of socio-
economic efficiency of innovative transport proj-
ects, there is a desire to determine their use based
on quality criteria, which are more familiar for the
population. Existing methods of analysis of public
performance underestimate external specific ef-
fects, the significance of which increases in modern
urbanized regions.

Objective. The objective of the author is to
consider transport aspect of modern urbanized
regions and new forms of urban passenger transport
applicable to them.

Living

Methods. The author uses general scientific
methods, comparative analysis, economic evalua-
tion, graph construction.

Results.

Conurbation as a new form of settlement

The basis of developing agglomeration processes
is emergence of a single, spatially and functionally
related environment, in which the developed transport
infrastructure integrates into a whole gradually formed
urban cores and system of surrounding centers of
different levels, becoming one of the decisive factors
for formation of a comfortable residence territory.

In recent years, in the North-West region is be-
ing formed metropolitan area with the center in
St. Petersburg. Agglomeration is «a key form of
settlement, the main sites of the support frame of
country’s territorial organization, centers of building
and implementation of innovative potential» [2].

The process of «gathering» agglomeration calls
for creation of a modern system of passenger ur-
ban transport, designed to provide the growing
demand for transport infrastructure services.

center

Production
1

Training
center

Business

center

Production
2

Scientific
center

Pic. 1. The scheme of settlement environment «conurbation».
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Table 1

Comparative evaluation of two types of urban transport

etc.)

Neo | Indicator, measured in specific units or Light rail transport Metro MLT
estimated (better, worse, same) (tram)
1. | Traffic safety (possibility of derailment) Possible Possible Impossible
2. | Average speed (km/h), stops after 1 km in the |20 km/h £ 5 km/h 35km/h 5 45 km/h £ 5 km/h
acceleration of 1,1 m/s? km/h
3. | Carrying capacity (pers./day). Assuming that | 36800 pers./day interval | 64800 pers./day | 82200 pers./day
48 cars operate on 15-kilometer line (capacity |every 3’8" interval every interval every
of caris 115 pers./car). (2 cars, 1 coupling) 4’3 (4cars, 1 |31
coupling) (4 cars, 1 cou-
pling)
4. | Impact of climatic conditions on operation High Low Low
(snow, ice)
5. | The noise level when moving inside and 70/70 70/70 65/65
outside in dB
Vibration level during motion Average Average Low
7. | Isolation of dust while driving (metal, rubber, | High High Low

8. | Compatibility with residential area (residential

Adverse (noise,

Adverse (noise, | No negative

areas) and the impact on passengers vibration, dust) vibration) impact

9. | Possibility to pass Low (noise, vibration, | Low (noise, High (low levels
in the immediate vicinity and «entrance’ in dust) vibration, dust) | of noise, vibra-
public buildings tion, dust)

10. | The cost of construction 20—40 min 70 min 35 miln
1 km «key ready» $ Us $ US $ US

11. | Electricity consumption per pass./ seat, kW / | 3,84 3,84 3,72
car-km

12. | Operating costs per pass./ seat (based on 80000 | Similar to operating 1,73 1,13
passengers on weekdays) costs of metro $ US $ US

Passenger transport, being one of the subsys-
tems of the regional economic system performs
an integration role in the creation of agglomeration
forms of settlement. However, passenger transport
does not have a single model for organization of
service of its customers [3].

Rapid urbanization of the population re-
quires a change in quantitative and qualitative
characteristics of transport work. Quantitative
characteristics is expressed in buildup of pas-
senger flows, qualitative — increase in the speed
of passenger movement, capacity of vehicles.

Urbanists-scientists, experts in the field of
urban environment have proved the feasibility
of changing the paradigm of planning and trans-
port development: existing megacities should
be gradually transformed into new types of
settlements — conurbations characterized by a
certain specialization, but interrelated, mutu-
ally reinforcing themselves and mutually depen-
dent.

Conurbation is agglomeration of polycentric
type, i. e. having as few cores more or less
identical in size and importance cities in the
absence of a clearly dominant one. Concentric
structures should disappear, and settler spaces
should be organized on the principle of building
conurbations.

The city is designed to be built so that areas
of recreation, living and production are differ-
ent. This requires a well-functioning urban
public transport system.

The idea is that a single multi-modal urban
space is designed to have a few specialized
centers, interconnected and interdependent.
These centers are industrial or production,
residential, training and research, transport and
logistics (TLC). A man should live in a clean en-
vironment in the country. Therefore, manufactur-
ing, business territories, require large concen-
trations of people, must be dispersed over dis-
tances of tens or even hundreds of kilometers
away from each other, and accessibility of ter-
ritories cannot exceed one hour [4, p. 57].

Traditional forms of public transport (metro,
tram, car) cannot always provide the required
quality of passenger transportation due to the
strong growth of their volume.

The main disadvantages of existing types of
urban transport are:

- Low comfort, irregular and inadequate
bandwidth, especially in the peak load;

- Low speed of communication and time
loss in traffic jams;

- Negative impact on ecological situation
in the city: noise (with intensive work of trans-
port it reaches up to 120 dB) and air pollution
(increasing annually);

— High accident rate, especially in road
transport.

With these unstable quality indicators and a
high degree of risk on the roads any radical solu-
tion of traffic problems, especially in view of the
idea of conurbation, is hardly possible. To carry
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Pic. 2. Classification
of urban passenger
transport.
Urban
passenger

transport

out the proposed resettlement scheme is pos-
sible only on the basis of rapid transit, providing
an hour long availability of movement of popula-
tion between home and work at a distance of
three hundred kilometers or more [5, p. 36].

Mass rapid urban transportation

Experts came to the conclusion that it is high-
speed transport that is able to take into account
the main aspects of urban development. These
include:

« city-planning (preserving the unity of major
cities in terms of their development);

+ social (reduction of time spent by population
on movement, decrease in the number of acci-
dents, increase in comfort of living in various parts
of the city);

« transport (reduction of the number of used
cars and creation of the reserve of carrying capa-
city of public transport);

+ ecological (reduction of traffic intensity of
vehicles and noise sources);

« economic(intensification of use of the urban
area by increasing the density of buildings, under-
ground urbanization, energy saving).

In the strategy of economic and social develop-
ment of St. Petersburg until 2030, the prospects
of the transport complex are considered in con-
junction with the objective of improving spatial
organization and the living environment of the city,
connectivity of districts, improving external rela-
tions of the metropolis.

A growing from part of economic entities and
population of the city demand for volume and qua-
lity of transportation determine the highest prior-
ity of measures to modernize the transport sector
and increase the speed on the main lines [6].

Moreover, among the main trends in the devel-
opment of the transport system are named: pri-
orities of mass rapid passenger transport, provid-
ing 24-hour connectivity of the road network,
creating a network of radial, circular motion, and
minimization of negative impact of transport on the
urban environment and the population.
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Traditional urban
trolley bus
transport

tram

In our view, urban mass rapid transit is wheeled
ground transport, providing motion of trains at
average speed of 45 (+ 5) km/h, and moves along
specialized tracks, performs regular transportation
of passengers on established and fixed for a long
period of time routes.

Traditional forms of urban passenger transportare
bus, trolley bus, tram and suburban-city rail transport.
In connection with the trend of proliferation of mega-
cities in addition to the subway, new types of mass
rapid urban transportation appear: light rail tram (LRT)
and transport based on magnetic levitation (MLT).

Creating mass rapid passenger lines based on
magnetic levitation will be one of the measures to
ensure the priority development and predomi-
nance of public transport over individual car, as
well as the growth of the financial and socio-eco-
nomic efficiency of public transport.

Pic. 2 shows a classification of urban passen-
ger transport.

According to the Institute of Mechanical Engi-
neering and Materials of Korea MLT is by many
criteria more preferable than traditional types of
public transport (Table 1) [7, 8].

On the basis of a comparative evaluation of two
types of urban transport, we offer magnetic levita-
tion technology [9-11].

MLT is no substitute for public transport, and it
only takes a niche. It is appropriate where there is
a contact with dense buildings and are accumu-
lated large volumes of passenger traffic, which
cannot be served by metro. Design features of MLT
is that the bogie covers carrying beams, prevents
derailment; emissions of pollutants into the air by
the movement of trains are excluded; noise is 10 dB
less than the tram; vibration is 8 times less than
LRT. MLT has the highest speed among all types
of public land transport [12].

Currently magnetic levitation routes are avail-
able from Palaca of Congress in Strelna to the
metro station «Obukhovo», with a branch to the
complex «Baltic Pearl» (Pic. 3), from the station
«Rybatskaya» to «Kolpino» and some others.

Mass rapid
transit
in cities with

million-plus
population
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Table 2

Performance evaluation of external effects of innovative transport projects

Name of
indicator

Indicators

Evaluation of social effects

1. Change f_ 10 / ' 1 HSR / 1 HSR

PP, SESTT, =3 (B xVoty xTC; )= 3" (P xVor; xTC["™*) ,

consumption of | where i is communication;

passengers j is mode of transport;

en route k is trip purpose;
ESTT, is effect of saving time en route of users of all modes of transport for the project MLT in
year t;
P,-j'k0 is volume of passenger flow on the i-th communication on j-th mode of transport with k aim of
the trip k in year t in the «zero option»;
Vot,, is cost of time of a passenger on the i-th communication with k purpose of the trip in year t;
TC,; is amount of time passengers spent en route on i-th communication on j-th mode of transport in
year &
PR s volume of passenger traffic on the i-th communication with the purpose of the trip k in year
t for the project MLT;
TC/"™* is amount of time of passengers en route on the i-th communication on j-th mode of transport
in year t for the project MLT.

2. The effect HSR _ HSR HSR

oo | L= S (Eiion < AW, )x12=(Blish x Vot xTC) — R,

MLT in labor | where E,p; is number of people employed in the i-th group of wages, who would prefer daily labor

correspondent

correspondence in MLT when travelling to work in another city;
AW, is monthly gain in the value of wages in the daily labor correspondence to another city;

12 is conversion factor to the total annual gain in wages;;
P, is annual passenger flow on MLT with labor purposes;

Vot is cost of an hour of the passenger;
TC is time required to travel by MLT;
R isannual revenue from ticket sales.

Evaluation of additional effects

3. The effect | pRE _ CAPEX x K x10™ x GVAPP
of regional >
employment where ERE s the effect of regional employment;

CAPEX  is the amount of capital expenditures in million euros;

K x107 is a factor reflecting the number of work places arising in the regions in the implementation

of the project;

GVAPP is value of gross added value attributable on average per one worker in Russia.
4 Theeffect | ppp _ VED? - VED"*
of reducing o 0 . . .
the harmful where VED" is valuation of environmental damage in the «zero option»;
environmental | VED™® is valuation of environmental damage of the project MLT.
impact of the In the considered approach environmental damage is formed of three components:
project MLT VED = VEmis+ VCli+ VN,

where VEmis is valuation of pollutant emissions into the atmosphere;

VCli is valuation of harmful impact on the climate;

VN s valuation of the noise impact on the environment.
5. The effect _ 0.8 HSR _ .S HSR
of increasing 255= Z(Pkm"f i )_ Z(Pkm,. T )’
security in the | where 7 is communication;
project MLT  |; is mode of transport;

ES is effect of improving the safety when traveling users of all modes of transport for the project
MLT;
Pkm,.j0 is passenger turnover on the i-th communication of the j-th mode of transport in the «zero

O%tion»;
r;’ is valuation of accident costs on j-th mode of transport;

Pkm, ™" passenger in the i-th connection with the purpose of the trip k in year t for the project MLT;

rjs is valuation of emergency costs in implementation of MLT.
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Pic. 3. Circular line from the Palace of Congresses to the metro station «Obukhovo»
on magnetic levitation technology.

Evaluation of external effects

In connection with development of modern
urbanized regions a problem of assessing socio-
economic efficiency of innovative transport proj-
ects is particularly acute. Befitting scientific and
methodological basis is required for determining
their compliance with innovative specifics (i. e.
taking into account the duration of development
and implementation of projects, the scale of fund-
ing, high-risk, payback period, effects of imple-
mentation of the project for the economy as a
whole, etc.).

Now it is necessary to proceed from the fact
that there are no clear, fixed by the federal law
definitions of «innovation», «innovative transport
project». Note, however, that in the fact of exis-
tence of magnetic levitation transport their own
innovative products are present: systems of levita-
tion and lateral stabilization, superconductive and
permanent magnets and certain innovative activi-
ties are assumed: passenger transportation by
urban and inter-city magnetic levitation transport
(route for St. Petersburg).

But all this concerns only offer of innovations.
Future products can become innovations only
when the consumer buys them only because of
their absolutely new consumer properties. He, in
turn, should have a realistic assessment of the
benefits of a possible purchase. For the population
the benefit here is the growth of his mobility, the
aim of which is increase in household income [13].

In our view, when considering under this angle
an innovative transport project is a document
containing a comprehensive assessment of in-
novations in the field of transport, recognized by
consumers and being an integral element of the
growth of his wealth.

Using the standard assessment of economic
efficiency in relation to innovative transport pro-
Jects does not give reliable results, fully determin-
ing their effect.
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Methodology to evaluate the commercial
component of innovation projects has always
been of great attention, so they are fairly well
understood, and difficulties in the calculation of
commercial effectiveness, as a rule, do not arise.

Indicators of social efficiency take into ac-
count socio-economic impact of the implemen-
tation of innovative projects for society as a
whole, including both immediate results and
costs of the project as well as «external» in the
related sectors of the economy, environmental,
social and other.

Currently existing general scheme for as-
sessing socio-economic efficiency of investment
projects makes it possible to identify and deter-
mine the effectiveness of the public as an eco-
nomic category.

Some activities in the field of production and
consumption cause direct costs or benefits for
consumers and businesses who are not directly
involved in these activities. Accordingly, this kind
of results cannot be taken into account in eco-
nomic performance of goods and services: cost,
revenue, profits, etc. Underestimating costs and
benefits of the third parties results in overestima-
tion or underestimation of productive capacity
in comparison with the effective one from the
social point of view. We are talking just about
those external effects (externalities).

Externalities are costs and outcomes of the
project, not adequately reflected in the rate of
reporting of economic operators participating in
the joint program.

Traditional economic evaluation of innovative
projects takes into account mainly direct effects,
but for innovative projects such as MLT, a crucial
role is played by external economic effects. The
methodology of evaluation of some of the most
significant economy-wide effects, until recently,
was absent. Taking into account the external
effects the state assessments of many innova-
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tions in the railway sector, including projects MLT
should radically change [14].

We offer a combined methodical approach
to formation of a comprehensive assessment of
external effects of the implementation of innova-
tive transport projects.

Determination of socio-economic efficiency
is performed in the usual way in accordance with
the «Guidelines for assessing effectiveness of
investment projects» based on the forecast of
passenger traffic, taking into account the eco-
nomic and urban development of St. Petersburg
and the zone of gravity [15].

The effects of the project include both direct
costs and benefits (transport effect for users of
public transport and the road network) and ex-
ternalities: costs and benefits in related sectors
of the economy, social and other non-economic
effects (including non-transport).

The system of indicators of social and eco-
nomic benefits include:

*net present value (NPV) or integral effect,
which is defined as the sum of discounted effects
for the entire calculation period or as a result of
excess of integral over integral costs;

- profitability index (Pl), which is calculated
as the ratio of the above differences in results
and current costs to the value of listed invest-
ments;

-internal rate of return (IRR), which is the
discount rate at which the value of the above
effects is equal to given investments;

« payback period, which indicates the mini-
mum time interval from the start of the project,
beyond which the cumulative effect further re-
mains non-negative.

Table 2 suggested indicators for assessing
external effects of the implementation of innova-
tive transport projects (on example of transport
with magnetic suspension), which are divided
into two groups: indicators to assess social and
other effects.

Conclusion. One way to solve the transport
problem is use of mass rapid passenger trans-
port in the metropolis. An alternative to the tra-
ditional urban transport is transport with mag-
netic suspension — environmentally friendly and
safe, with the highest speed among all types of
public land transport.

In connection with the development of high-
speed urban traffic, new approaches to the as-
sessment of socio-economic efficiency of in-
novative transport projects appear. The pro-
posed system of indicators will improve the ac-
curacy of performance evaluation of externalities
in the implementation of innovative solutions, the
importance of which is increasing due to the
emergence of modern urbanized regions, in
particular conurbation.
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