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CoBpeMmeHHble

TexHonormun

n UT-o6pasoBaHue

AHHOTaUA

[l1aHMpoBaHKe U IPOrHO3UPOBAHUE NIePeBO30K C UCI0/Ib30BAHHEM 9KOHOMUKO-MaTeMaTHYeCKOI'0 HHCTPY-
MeHTapHUs TPaHCIOPTHO-3KOHOMUUYECKOT0 6a/laHCca ABJAETCA BAXKHON HayYHO! U IPUKJIaJHOH 3aa4ell, Ha-
IpaBJIeHHOH Ha coBepIeHCTBOBaHKE TPAHCIOPTHO-9KOHOMUYECKHX CBAA3€H C y4eTOM COOTHOIIEHUS MEXAY
pasMepaMH NPOU3BOJCTBA U MOTPeGJIeHNS TOBApOB U NOTPeGHOCTH B 06'beMaX TPAaHCIOPTHOM paboThl A5
MX BBO3a UJIM BbIBO3a. MaTeMaTHyecKas Mofie/Ib TPaHCIOPTHO-3KOHOMUYECKOTr0 6a/IaHCa, BKIOYaoIas oc-
HOBHbIe 6a/IaHCOBbIE YPAaBHEHHUS, 3a/jaeT ero CTPYKTYpy U NIpaBUJIa IOCTPoeHUs.. TpaHCIIOPTHO-9KOHOMMYe-
ckuii 6anaHc Poccuiickoit desepanyy, onyucbiBaeT pakTHIeCKUe U IPOrHO3HbIe 06'beMbI U KOPPECIOH/IeH-
LIUY IPY30BBIX [IePEBO30K MeX/y PerMOHaMU CTPaHbI XKeJIe3HOAO0POXKHBIM, aBTOMOGU/IbHBIM, BHyTPEHHUM
BO/JIHBIM U MOPCKUM TPaHCIOPTOM M0 pofiaM rpy30B. banaHc pakTHYeCKUX IPy30IM0TOKOB IOCTPOEH 3a IIepy-
o ¢ 2007 mo 2016 roabl Ha OCHOBE CTaTUCTUKHU MPOMBIIJIEHHOCTH, TOPrOBJIH, CTPOUTENBCTBA, CeJTbCKOr0
X031}CTBa, TOIJIMBHO-3HEPreTUYeCKOro KOMIIEKCa, IKCIOPTa U UMIIOPTA, a TaKXKe TPAHCIOPTHOM CTaTH-
CTUKH >KeJIe3HO/I0POXKHOT'0, MOPCKOT'0, BHyTPEHHEr 0 BOJHOT'0 U aBTOMOGU/IbHOTrO TpaHcnopTa. [IporHos rpy-
30BOM 6a3bl U rPy30MOTOKOB CTPOUTCS HA nepuog o 2030 roga ¢ UCroJib30BaHUEM CLiEHAPHBIX YCJIOBUN U
IPOrHO3HbIX OLleHOK MHH3KOHOMpasBUTHUSA Poccuy, a Takke UHAEKCOB Pa3BUTUSA 3KOHOMHUKHU PETHOHOB €
y4eTOM TeXHOJIOTMYeCKUX CBA3eH IPy30eMKUX IPOU3BO/CTB. basaHc 103BoIA€T pacCYUTHIBATb U 060CHOBBI-
BaTb IPOTHO3HbIE HArpPy3KU Ha MHPPACTPYKTYPY C y4ETOM Pa3/IUUHbIX BADUAHTOB €€ PpeKOHCTPYKLUY U pas-
BUTUS, U3MEHEHUsl MapIIPYTOB, ONTUMA/IBbHO paclpe/ie/iiTh IPOrHO3Hble TOTOKU [0 CETH € y4eTOM NPOrHO-
3MpyeMbIX XapaKTePUCTUK MPOIMYCKHOMN CIIOCOGHOCTH, CKOPOCTEH ABMXKEHUSA U NpeJiCKa3yeMOCTH BpeMeH!
JIOCTaBKH, 3arpy3KH 3/1eMEHTOB CETH U Ilepepacipesie/IeHUs] Y3KUX MeCT.

Abstract

Econometrics tools in framework of Transport and Economic Balance (TEB) for transport planning and fore-
casting are aimed at improving transport links and transport connectivity via accounting the ratio between the
volume of production and consumption of goods and the demand for transport services for their import and
export. The TEB’s econometrics model includes the basic balance equations that define its structure and for-
mation rules. The transport and economic balance of the Russian Federation aggregate the actual and forecast
freight flows and their correspondence between the regions of the country (OD-matrix) by rail, road, inland
water and maritime transport by type of commodities. The balance of actual freight traffic built for 2007-2016
based on statistics for industrial production, domestic and external trade, construction, agriculture and energy,
as well as statistics for rail, maritime, inland water and road transport. The forecast of the cargo base and
freight traffic is built for the period up to 2030 using the scenarios and forecast estimations by the Ministry of
Economic Development of Russia, as well as the indices of regional economic development, considering the
technological and transport connectivity of main cargo generating industries. The TEB will make it possible to
calculate and substantiate the predicted impacts on the infrastructure considering various options for its re-
construction and development, changing routes, optimally distribute the forecasted flows over the network,
considering the predicted characteristics of throughput, speeds and predictability of delivery time, workload
of transport network and elimination of bottlenecks.
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BBeaeHue

OGecnedyeHue yCTOMYMBOro U 3pPeKTUBHOTO QYHKIHOHUPO-
BaHUS TPAHCIOPTHOMN CUCTEMBI SIBJISIETCS BXKHEHIIMM HalpaBJleHU-
€M 3KOHOMHYECKOH MOJUTUKHU JII0O0H cTpaHbl MUpa. C 3TOH 1ies1bIo
peaiM3yoTcs HallMOHAJIbHbIE CTPATEruy, MJIaHbl U IPOTPaMMbI pas-
BUTHS TPAHCIIOPTA, B KOTOPBIX 3apUKCUPOBAHbBI OCHOBHBIE IPUOPHU-
TeTbl FOCYapCTBEHHON TPAHCIIOPTHOM MOJUTUKU. ITU CTpaTeruu
ONUPAIOTCS Ha OLleHKAX NepCHeKTUB U3MeHeHUsl Clipoca Ha yCJIyry
TPAHCIIOPTA, U3MEHEHUs IPy30BOH 6a3bl, BbINYCKAa U MOTpPeOIeHUs
OCHOBHBIX BH/I0B IPOMBILIJIEHHOW U CeJIbCKOX03AHCTBEHHOM Npo-
JNYKIWH, Pa3BUTHUSI MEX/IYHAPOAHON TOPTOBJIM, UHBECTUIIMH U JIp.

B Poccuiickoit ®esnepanuy, a paHee B CoBerckoMm Corose, Bo-
IPOCHI pa3BUTHUS TPAHCIOPTa HAa OCHOBE 3KOHOMHKO-MaTeMaTH4e-
CKUX MOJeJel IJITAaHUPOBaHUs U IPOrHO3UPOBAHMUS, a TAKXKe ydyeTa
paboThl TPaHCIOPTa B MeXOTpac/aeBOM GaslaHCe, pacCMaTPUBAIUCh
B WHCTUTYTe KOMILIEKCHBIX TpPAHCIOPTHBIX npo6seM [ocraHa
CCCP (MKTII) [2], a Takxe B LleHTpa/ibHOM 3KOHOMHKO-MaTeMaTH-
4yeckoM HMHCTUTyTe Akajgemuu Hayk CCCP (LI9MMU) [5, 6]. Banmanco-
BbIH NOJXO/ UCII0JIb30BAJICS JJISl IIAHWPOBAHHUS TPAHCIIOPTHO-3KO-
HoMUYecKuX cBsizell He Tosbko B CCCP, HO m B pamkax CoBeTa
9KOHOMMUecKo# BzaumMonomoiu (C3B).

B TeueHue 6osiee yem 20 et nocJie pacnaga CCCP v nepexozna k
PBIHOYHBIM OTHOIIEHUSIM (GaJlaHCOBble METO/bI IepecTaly UCIIOJIb-
30BaThCs IPY IPOTHO3UPOBAHUM PaboThI TpaHcnopTa. OfHAKO, KO-
HOMHUYECKUH POCT HyJIEBBIX I'OZIOB U ellle 6oJiee CTPeMHUTEbHBIH
pocT 06'beMa 3KCIOpTa LieJIoro psja ToBapoB — HeQTH U rasa, yris,
CTa/Ii, MUHEpaJIbHBIX YA0OPEHUH U JIp. IPUBeJ K YBeJWYEeHUIO Ha-
IPy3K{ Ha TPAHCHOPTHYIO CETh, BOSHUKHOBEHHUIO «Y3KHX MECT», UTO
noTpe6oBaso NepecMoTpa MOAX0J0B K TPAaHCIOPTHOH MOJHUTHKE U
[IJJAaHUPOBAHUIO Pa3BUTHS TPAHCIIOPTHON CHCTEMBI.

TpaHcnopTHas crpaTterus Poccuiickoit ®esiepaniuy Ha nepuof,
1o 2030 ropa, yrBepxkAeHHas pacnopsbkenreM [IpaButenbcTBa Poc-
curickoit Pefepaunu ot 22.11.2008 N2 1734-p B perakuuu pacnops-
»keHus [IpaButenbctBa Poccuiickoit @enepanuu ot 11.06.2014 Ne
1032-p B kauyecTBe BaKHEWILIEro CTPATErMYECKOTO HAMpaBJIeHHUS
pa3BUTHSA TPAHCIOPTHOMN cHCTeMbl 0603HauMJIa cbaJlaHCUPOBaHHOE
onepexarolliee pa3BUTHe UHQPACTPYKTYphl TpaHcnopTa. Peanusa-
LMs 3TOr0 HallpaBJieHUs O3HayaeT COIJIAaCOBAaHHOE KOMIIJIEKCHOe
pa3BUTHE BCEX 3JIEMEHTOB TPAHCIOPTHON MHOPACTPYKTYpPHl Ha OC-
HOBe IOCTPOEHUs] TPAHCIOPTHO-3KOHOMHYECKOIro 6aslaHca, pa3BU-
THUSl CUCTEMbl CTATUCTHYECKOTO y4yeTa, UCII0/b30BaHUA MaTeMaTH-
YeCKUX MeTOJ0B NPOrHO3WPOBAHUS W MOJEJHUpPOBAHUA s
HccleJOBaHUsl TOTPEOGHOCTEN CEKTOPOB 9KOHOMHUKH U HaceJIeHUs B
ycJayrax TPaHCIOPTa, JUHAMUKHU IPy30BOH 6asbl, a TaKXKe aHa/IU3a
BapUaHTOB PA3BUTHS TPAHCIIOPTHOU CUCTEMBI [7].

TpaHCOPTHO-9KOHOMUYECKHUH 6aslaHC sABJIsseTCs GOPMOH miia-
HHUPOBAaHHUA M MNPOTHO3UPOBAHHUSA TPAHCIOPTHO-3KOHOMHUYECKUX
CBsI3el, BbIpaXkalolliel COOTHOLIeHHe MeX/y pa3MepaMy MNPOU3BO/-
CTBa W NOTpe6JIeHUs] TOBApOB U NOTPEOGHOCTH B 0G'beMax TpaHC-
MOPTHOM paboThl /1S KX BBO3a UJIM BbIBO3a.

ILenb uccae0BaHUS

Llesiblo MccienoBaHus s1BJIsIeTCS GOPMHUPOBAHHE METO/0JIOTH-
YeCKHX MO/IX0/I0B, MaTeMaTHYEeCKOTO anapara 1 npoueayp ¢opmu-
poBaHMsA TPAHCIOPTHO-3KOHOMUYecKoro 6anaHca (TIB) Ha ocHoBe
odunMaabHON MHGOPMALMU TOCYAAPCTBEHHOrO CTATUCTHYECKOro
HabJtojeHus B chepe 3IKOHOMUKH U TpaHcnopTa Pocculickoit epe-
pauuu. OJJHOM U3 CI0XKHBIX 33/ja4 ObLJIO MPeo/j0JIeHH e HEIIOJHOThI U
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HETOYHOCTH UCXOJHOM CTaTUCTHUYECKOW MHPOPMALKH JIJis HOCTPOe-
HUS MOJleJIM TPaHCIOPTHOIO CIpoca Ha IPy30Bble IePeBO3KH, a TaK-
JKe HeIoJIHOe COOTBETCTBHME HOMEHKJIAaTyp y4eTa BblllyCKa MPOAYK-
MU N0 BUJAM 3KOHOMHYECKOH [esTeJbHOCTH U INepeBO30K Ha
pas/IMYHbIX BU/JaX TPaHCIOPTa.

[IpukJaIHOH 1eJIbI0 PAaGOTHI SIBJISIJIOCH TOCTPOEHHE TPAHCIOP-
THO-2KOHOMHUYeCKoro 6asaHca Poccuiickoit @esiepalivu, onuchbiBao-
1lero nepeBO3KU I'PY30B MeX/y perioHaMu Poccuu B TeyeHue Npo-
mweamux 10 seT, a Takke GopMUpPOBaHME IPOTHO3a ITUX [IEPEBO30K
Ha CpeJiHECPOYHBIN U J0JITOCPOYHbIN TIEPUOA.

TpaHCIOPTHO-3KOHOMHUYECKHUH GaslaHC MPU3BaH 06€CIeYUTh:

e  TeCHyI0 B3aUMOCBSI3b IIPOrHO30B paGOThbl TPAHCIOPTA C
NePCrneKTUBHBIMU COLUAJIBHO-3KOHOMUYECKUMHA U BHEII-
HETOPrOBbIMU NNapaMeTpaMH HAJTUOHAJIbHOTO PA3BUTHA;

o B3aUMMOCBA3b C MEXAYHAPOAHBIMU CTPATEruiMU U IpPO-
rHO3aMH Pa3BUTHUSA PerMOHaJbHON U MUPOBOM TOPIroBJIH,
SHEPreTUKU U TOBAPHBLIX PbIHKOB;

o BO3MOXXHOCTHU HCIIOJIb30BAHHUSA 3KOHOMHKO-MaTeMaTHUu4e-
CKOTO MHCTPYMEHTApUA AJid onpenesieHUd NMPOrHO3HBIX
napamMeTpoB paboThbl TPAHCIOPTA — 06'bEMOB U HallpaBJie-
HUN NepeBO30K I'py30B BO B3AUMOCBA3U C MAKPO3IKOHOMMU-
YeCKMMH TapaMeTpaMH COLMaTbHO-3KOHOMUYECKOTO pas-
BUTHS;

e  BO3MOXHOCTH IO UCIOJIb30BAaHUIO KOMIJIEKCHOTO MO/X0-
Jla K pelleHUI0 Npo6JieM PasBUTHUA OT/esbHbIX BH/0B
TPaHCIOPTa, pacnpefie/ieHnsl TPy30IOTOKOB IO CETH M
obecrnevyeHrs pPaLMOHAJBLHOTO B3aUMOJEHCTBUSA BH/OB
TPaHCIOPTa NP NepeBo3Kax IPy30B.

OCHOBHBIE UCTOYHUKHU HCcC/g1eA0BaHUA

3a py6exxom (CLLIA, EBpona) pa6ora no ¢popMupoBaHuUIo pas-
JIMYHBIX BApUAHTOB U MoJeJslell TPAaHCIIOPTHO-3KOHOMHYECKOro 6a-
JIaHCa IPOBOJUTCA yiKe JJAaBHO - Ha NPOTSXKEHUU NOCAeHUX 25 JIeT.
Hanpumep, Bropo TpancrnoprHoéi cratuctuku CIIA (Bureau of
Transportation Statistics - BTS) ¢ 1993 rosa Ha perysnspHoi OCHOBe
IPOBOJUTCA paboTa Mo 06C/IeJOBaHUI0 TPAHCIOPTHBIX KOPPECIOH-
nenuuit (Commodity Flow Servey - CFS) [12]. CFS 6asupyeTcst Ha BbI-
GOpOYHBbIX 06C/IeJ0BAaHUAX NPEANPUATHH U COLEPKUT HMHGOpMa-
LUI0 [0 IepeBO3KaM IPy30B MeXJy IITaTaMU U arjioMepalusaMH
CIIA no posam rpy3oB. OcHoBHoe Ha3HadyeHue CFS -paTh npejcras-
JIeHHe opraHaM roCyAapCTBEHHOro yIpaB/eHHs U peANpHHUMaTe-
JISIM 0 MaTepHuaJbHbIX oToKax rpy3oB B CIIA. Ha ocnoBe CFS pac-
cunThiBaeTcsl rpy3oo6opot CIIA, gaeTcss ero mporHos, peryJsipHo
BBINOJIHSAETCS aHa/ln3 rpy3onoTokoB (Freight Analysis Framework -
FAF).

Ananoruynbsle paGoTel npoBoAsATcs B EBporne nog srugoit Es-
pOKOMHCCHY, HampuMep, npu peanusanuu npoekta ETIS - BASE
(European Transport Policy Information System) [13]. Leasimu ETIS
SBJIAIOTCS pa3paboTKa METPOJIOTHH KOHCOJIUALNY U BepudUKaLUU
pa3po3HEHHBIX AAHHBIX HALJMOHAJIBHON TPAaHCIIOPTHON CTAaTUCTHUKH
ctpadH EC u uHdopmannoHHOe obecnieyeHre NMPUHATHUS pelleHUs
IpY TPAHCIOPTHOM IJIaHHpoBaHuH B EC.

Eme onHO McciesoBaHMe B 3TOM HallpaBJIEHUU GbLIO BBIMOJI-
HeHO B paMkax [Ipoekta SUST-RUS ¢ yyacTuem cnenuaaucToB poc-
CUHCKOM 3KOHOMMYECKOH mmkoJbl [25]. Pa6oTa omuceiBaeT TpaHC-
NOPTHO-3KOHOMHUYECKHEe CBSI3U MeXAy ¢esepalbHbIMU OKpyraMu
Poccuu ¥ Hcnosib3yeT yAayHyo CUCTeMY 0603HaYeHHUH, CTUIII0 KOTO-
pO¥ MBI c/leJlyeM NPH ONKMCaHUU OCHOBHBIX YPaBHEHUH MeXperuo-
HaJIbHOT'O TPaHCIOPTHO-3KOHOMUYEeCKOTo 6asaHca Poccuiickoit Pe-
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Aepanuu. PazButHio 6a1aHCOBBIX MeToa0B MO eJIMPpOBaHUA €TCd BpeMs, TO €CThb B 6aslaHCce HaKallJIMBaeTCcd npeabICTOpUA I'py30-

TPAHCIIOPTHOrO CIIpoca B MaclITabe CTPaHbl MNOCBSAILIEHbI PaGOThl
roJUIaHJCKUX HcceoBatesieit [10, 11], B KOTOpbIX pa3BUBaeTCs 3¢-
beKTUBHBIA BapUaHT MaTeMaTU4YeCKOro alnnapaTa TPaHCIIOPTHO-3-
KOHOMHYECKOro 6asaHca. ITH paboThl BO MHOTOM MOBJIUS/IN Ha 110-
CTaHOBKY U pellleHHe 3a/la4X HaCTOSAILEro UCC/IeJ0BaHUA.

CTpyKTypa MoJe/i1 TPAaHCIIOPTHO-
-3KOHOMHYeCcKoro 6ajanca Poccuiickoi
depepanuu

T3Bb Poccuiickoit ®esiepanuy, onucbiBaeT GpaKTUUYECKHE U TIPO-
HO3HbIE 06'beMbl U KOPPECIOH/JeHIIMY IPYy30BBIX 1IePEBO30K MEXY
pasJMYHBIMM pPeruoHaMH CTpaHbl >KeJe3HOAOPOXKHBIM, aBTOMO-
OGUJIBHBIM, BHYTPEHHUM BOJHBIM U MOPCKHM TPAaHCIOPTOM IO pas-
JIMYHBIM POZIaM I'PY30B.

CtpykTtypa TOb 3aaeTcss MHOroMepHO#M MaTpulel rpy30n0To-
KOB MeX/ly peTMOHaMHU, B KOTOPOH CTpOKaM U CTOJ6LAM COOTBeT-
CTBYIOT PETHOHBI, a Ha IlepeceyeHUH CTPOK U CTOJIOLIOB yKa3aHbI
06'beMBbI IPY30MI0TOKOB MeX/y perMOHaMHU [0 BUJaM TPAHCIOpTa U
1o pojam rpysos (puc. 1). Eme oAHUM U3MepeHHeM MaTpPULbI ABJIs-

dakr

Pervou j 4 L) Pervom |

Paog rpy3os,
Bupa TpancnopTa

BOH 6a3bl U KOppeCIoH/eHIuH rpysonoTokoB ¢ 2007 roga no 2016
roj. AHasoruyHas Mmatpuna T3b cTpouTcsa /1 NPOrHO3HOTO Nepro-
nana 2019 - 2030 rogp!.

Martpurpl T3B A0OKHBI YAOBIETBOPATH 6aJJaHCOBBIM ypaBHe-
HUSIM, CBSI3bIBAIOIMM [1€PEBO3KH PErMOHOB MeX/y CO60H U ¢ BHell-
HHMM MHpOM 4epe3 rpanuny Poccuiickoit ®egepanuu. banaHcosbie
YPaBHEHHUs COZiepaTeJbHO OTPaXKalT GaJlaHC IKCIOPTa, UMIIOPTA,
NPOU3BO/CTBA, NOTPEOIeHHSs], TOPTOBJIM, BBO3a/BbIBO3a MPOAYKLHU
Mex/ly BCeMU perMOHaMH, a TaKKe IepeBO30K PErMOHOB Ha cebsl.

OcHoBHble GasnaHcoBble ypaBHeHHs TIB BkioyawT ciefayio-
iMe COOTHOLIeHU:

X0;, = TRy, + EXy, &)
EXir = Lrr 2k EXijorirr 2)
S i = 2 e Siderrr ®)

(4)

TRy = Z Z TRk rr
k rr

MporHos

Pog rpyzos,
[Bug Tpancnopra

Yammmn

Permon |

2007r. 2008r.2009r. 2010r. 2011r. 2012r. 2013r. 2014r. 2015r. 2016r.
Basoswi ron

2019+ 2020r. 20247

MporHosnmi NepHon

Puc. 1. MHoroMepHble MaTpULbl 06'bEMOB ¥ KOPPECIOH/eHIIUH IPy30II0TOKOB MeX/y perMOHaMH 0 poZaM IPy30B U [0 BUJaM TPaHCIOpTa
- gakT u nporHos Ha nepuoj 1o 2030 roga

Fig. 1. Multidimensional matrixes of volumes and correspondence of freight traffic between regions by type of cargo and by type of transport
- fact and forecast for the period up to 2030
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TEBi,r,rr = Z TRL',k,r,rr + Z EXi,k,r,rr ®)
k k

+ EXMAR Lrorr + EXIWWi,r,rr
~MAR ~<IWW
+3 irpr T3 irorr

+ TREA

irr

MAR — RAILMAR
EX irorr — EX irrr (6)
+ EXTRUCKMAR

Lrrr
+ EXIWWMAR

iLrrr
ww — RAILIWW
EX iLrrr — EX iLrrr (7)
+E XTRUCK ww

Lr,rr

+ SMARTRUCKIZ,T,TT (8)

~MAR — MAR—-RAIL
3 iror =~ irrr

~SMARIWW
+3 irrr

~xIwWw — IWW-RAIL ~IWWTRUCK
N irrr =~ irpr T3 07, 9)
rae,

X0, - oTrpyska ToBapa (rpysa) i B peruoHe r;

TR;, - BHyTpPeHHHeE IePeBO3KH ToBapa (rpysa) i U3 peruoHar;
EX;, - akcnopT ToBapa (rpysa) i us peruoHar;

EX; k. rrr — MaTpHIla 3KCIOPTHLIX IepEBO30K TOBapa (rpysa) i u3
pervoHa r yepes rpanuiyy Poccuu, NpoXoJsInyio B pErMOHE IT
BU/IOM TpaHCIopTa k;

TR;jr,r - MaTpUIa BHYTPEHHHX IEPEBO30K IPY30B BUAAMH
TPaHCNOPTa, BK/II0Yasd BHYTPUPETHMOHA/bHbIE MEPEeBO3KH Ha
cebs;

3 iy - MaTpULa HMIOPTHBIX [I€PEBO30K ToBapa (rpysa) i Bu-
JlaMH{ TPAHCIIOPTa B PEFMOH I Yepe3 rPaHMmIly, IPOXOJALIYIO B pe-
THOHE IT;

EXMAR, . - cMeluaHHble [IepeBO3KM ToBapa (rpysa) i u3 peru-
OHa T C epeBaJIKOH Ha MOPCKOW TPaHCIOPT PErHOHA IT aBTOMO-
6UJIbHBIM, BHYTPEHHUM BOJIHBIM U YKeJIE3HOJ0POXHBIM TPaHC:
nopTom;

EX™WW, . . - CMeluaHHbIe IlepeBO3KK ToBapa (rpysa) i u3 peru-
OHa C epeBaKoii Ha BHyTPEHHHI BOIHBINA TPAHCIOPT PErHOHE
I'T aBTOMOGHJILHBIM M eJIE3HO[0POKHBIM TPAaHCIIOPTOM;
EXRAILMAR, . - nepeBasika 3KCIIOPTHOrO ToBapa (rpysa) i, 4o-
CTaBJIEHHOTO U3 PETMOHA I' B MOPCKOM MOPT PETHOHA I'T MKeJies-
HO/IOPOKHBIM TPaHCIOPTOM;

EX!WWMAR, - HmepeBaJika 3KCIIOPTHOTO ToBapa (rpysa) i, fo-
CTaBJIEHHOTO U3 PETMOHA I' B MOPCKOM IOPT PETHOHA I'T BHYTPEH-
HMM BO/IHBIM TPaHCIIOPTOM;

EXTRUCKMAR, - nepeBaska 9KCIOPTHOTO ToBapa (rpysa) i, fo-
CTaBJIEHHOTO U3 PETMOHA I' B MOPCKOM MOPT PErMOHA I'T, aBTOMO-
6UJIbHBIM TPAHCIOPTOM;

JMAR, .. - cMeluaHHbIe epPeBO3KH ToBapa (rpysa) i, npu6bIs-
1Iero Yepes rpaHuIly Pocciy B perMOH I MOPCKMM TPAHCIIOPTOM,
JUISl IepeBaJIKK Ha JIpyTHe BU/bl TPAHCIIOPTA M HaNpaBJIeHUs B
PervoHbl HasHAYeH U IT;

JWW, . .+ — CMelIaHHbIe IePEeBO3KN TOBapa (rpysa) i, npu6bIB-
11ero yepes rpaHuily Poccuu B pervoH r BHYTPEHHUM BOJHBIM
TPaHCNOPTOM /ISl IepeBaJKM Ha Jpyrue BU/bl TPAHCIOPTA M
JasibHelIel mepeBO3KU B PETMOHBI HA3HAYEHUS I'T;
JMARSRAIL, | - cMeluaHHbIe [IepeBO3KHM ToBapa (rpysa) i, mpu-
GBIBLIETO Yepes rpaHuily Poccuy B pernoH r MOPCKMM TPaHCIOp-
TOM JIJ/Isl IepeBaIKh Ha MeJ1e3HO/J0POXKHbIH TPAHCIOPT U JaJlb-
HeilIel MepeBO3KU B PErHOHbI Ha3HAYEHHUS IT;

JMARTRUCK, . - cMelaHHble IepeBO3KM ToBapa (rpysa) i, npu-
GBIBLIETO Yepe3 rpaHuIly Poccuy B perHoH I MOPCKMM TPaHCIOp-
TOM /Il TIEpeBaJIKW Ha aBTOTPAHCIOPT W JAajbHeiInel mnepe-
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TOM JJI1 IEPEBAJIKM Ha aBTOTPAHCIOPT U JAajbHelIlield mepe-
BO3KH B PErHOHbI Ha3HAYEHHS IT;

JMARIWW, . - cMeluaHHble IIepeBO3KM ToBapa (rpysa) i, mpu-
ObIBLIErO Yepe3 rpaHuily Poccuu B perroH I MOPCKUM TPaHCIop-
TOM JIJ1sl IepeBaJIKU Ha BHYTPEHHU N BOAHBIN U Jla/ibHel el e-
PEBO3KH B PerMOHbI HA3HAYEHUS IT;

JIWW=RAIL, - cMeliaHHbIe IepeBO3KHM ToBapa (rpysa) i, npu-

GBIBLIErO Yepe3 IpaHuly Poccuy B perMoH I' BHYTPEHHUM BOJI-
HbIM TPAHCIOPTOM /Il MepeBalKU Ha >KeJe3HOJO0POKHbBIH
TPaHCIOPT U JajbHeliineil mepeBo3ky B pervoHbl Ha3HAYeHUs
IT;
JIWWTRUCK, - cMeliaHHBbIe IepeBO3KK ToBapa (rpysa) i, npu-
6BIBLIErO Yepes3 rpaHuIly Poccvu B perMoH r BHyTPeHHUM TpaHC-
MOPTOM /71 TlepeBaJKM Ha aBTOTPAHCIOPT U JabHeiiel me-
PEBO3KH B PErMOHbI Ha3HAYEHHUS IT.

TRRAL - nepesanka nepeBosku ToBapa (rpysa) i, BHyTpH peru-
OHa I C aBTOMOGH/ILHOTO TPAHCIIOPTA Ha 3KeJIe3HO0POKHbIH U C
eJIe3HO[OPOXKHOTO TPAHCIIOPTA HA AaBTOMOGUJIbHBIH.

YpaBHeHue (1) onuckIBaeT yTBepXKAeHHE O TOM, YUTO BCsI OTTPY-
»KeHHast MPOJYKIHs JO/DKHA ObITh BbIBe3€HA BO BHYTPUPETrHOHA/b-
HBIX [IepeBO3Kax Ha ce6s1, JIM60 B ;Pyrve pernoHbl, MU Ha SKCIOPT.

YpaBHenus (2), (3) u (4) 3akpensioT reorpadprudeckoe pacie-
[JIeHHe MaTepUa/bHbIX IOTOKOB 3KCIOPTA, UMIIOPTA U BHYTPHUPOC-
CHHCKHX TOPTOBBIX IOTOKOB COOTBETCTBEHHO.

YpaBHeHHe (5) mpeAcTaBisfeT co60i OCHOBHOE ypaBHeHMe
TPaHCIOPTHOr0 6aJlaHca C y4eTOM CMeLIaHHbIX IePeBO30K.

YpaBHeHus (6) U (7) onpeAessoT NOPSAAOK OLEHKU CMeIlaH-
HBIX 3KCIOPTHBIX [I€PEBO30K C Y4aCTHEM MOPCKOTO U BHYTPEHHETO
BOJIHOT'O TPAHCIOPTA COOTBETCTBEHHO.

YpaBHeHus (8) u (9) onpeaesnsoT NOPSAJOK OLEHKH CMelIaH-
HBIX UMIIOPTHBIX [IePEBO30K C y4YacTHeM MOPCKOr'0 U BHYTPEHHETO
BOJIHOT'O TPAHCIOPTA COOTBETCTBEHHO.

IMopsi0K NOCTPOEHUSI TPAHCIIOPTHO-
-3KOHOMHMY€ECKOro 6ajaHca

Ucxopnol unpopmanueit ans popmuposanus TIB sBasoTcs
pAAbI CTATUCTUYECKUX AaHHBIX PoccTaTa 1o 06'beMaM OTIPyKeHHOH
HNPOAYKIUMU A06bIBaOLel U 06pabaThIBaoLlell IPOMBIIIJIEHHOCTH,
TOPrOB/IM, CTPOUTENBCTBA, CEJbCKOrO XO3ANWCTBA, CTATUCTHKA
9KCIOPTA U UMIIOPTA, BKJIIOYas AaHHble Pe/lepaibHON TaMOXKEeHHON
cnyx6bl Poccun (®TC Poccuu), BeAOMCTBEHHasi 3KOHOMHYECKasi
CTaTUCTUKA TOIJIMBHO-DHEPreTHYECKOro KOMILIeKca, a TaKke
TpaHCHOPTHAsA CTAaTUCTHKA, BKJItovatolas AaHHble OAO «PX/I», cTa-
THCTHKA MOPCKOT'O M BHYTPEHHEro BOAHOrO TPAHCIOPTa, aBTOMO-
GUJIBHOTO TPAHCIOPTAa.

[Ipu dopmupoBanuu TIB Hcnonb3yIOTCS OTpacjeBble UCTOY-
HUKM MHQopManuu A GOpMHUPOBAHUS MATPUL, OTTPY3KU BUJIOB
HNPOAYKIMU U NepeBo30K. J1s1 popMUPOBAHUS JJAHHBIX 110 OTTPY3Ke
ucnosb3yoTcs ¢opmel Poccrata, Ansi GOpMUPOBAHUSA JAHHBIX 110
OTTpy3Ke NPOAYKLHM MO >KeJIe3HOLOPOXKHOMY TPAHCHOPTY — JAaH-
Hble KOPIOPaTUBHOr0 HHPOpMaLMOoHHOT0 xpaHunma 0AO «PXK/»
(apxuB mo OTHmpaBJIEHUIO), IO MOPCKOMY TPAHCIOPTY - JaHHbIE
¢opm M-3 u MII-2, no BHyTpeHHEMY BOJHOMY TPAHCIOPTY — AaHHbIE
¢dopm 11-BT u 15 BT. 151 onpe/iesieHNsI BHELIHETOPTOBBIX IEPEBO3-
OK aBTOTPAaHCIOPTOM HCN0/b3y0Tca AaHHble PTC Poccuy, BHYTpeH-
HUe NepeBO3KU aBTOTPAaHCIOPTOM BOCCTaHABJIMWBAKOTCA HA OCHOBA-
HHMM aHa/lu3a JaHHbIX GopMbl 1-BbiBO3 M BbllllenepeyHCIeHHON
0Tpac/ieBOM CTAaTUCTUKH 110 BUAAM TPaHCIOPTa.
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Best ncxopnas uHdopManus CTpyKTypPUPYETCs U IPUBOAUTCA K g
rapMOHU3UPOBAHHOM HOMeHKJaType rpysoB TIB, obecrmeuuBaro- 81
11ei CONOCTAaBUMOCTb U COBMECTUMOCTD BCEX 3JIEMEHTOB UCXOAHbIX 82

HPOAYKUHS JiecollepepabaThlBaolel NPOMBIIIIEHHOCTH
XJIeGHbIe TPy3bl

3epHO

HOpPOAYKTBI HepeMoJia

9 oCTasIbHbIE IPY3bl
QHHBIX rc TOM.
A APYT € APy 91 XUMHKATbI U COJA
FapMonusMpoBaHHasd HOMeHKJaTypa rpy3oB TIb Bkiouaer g L[BETHDbIE META/LIbI K M3/1e/Hs U3 HUX
cJefyrolue poja rpysos: 93 dutrochl
1 MUHepaIbHO-CTPOUTEbHbIE TPY3bI 94 METH3bl U META/IJIOKOHCTPYKLUH
MaTepuaJibl CTPOUTE/IbHbIe HepY/iHbIe, IPOMChIpbe U 95 LeJI/Ir0J103a
u HOPMOBOYHbIE MaT. 96 KapToH, 6yMara, nojaurpapudeckas NpoAyKLUs
12 LeMeHT ' 97 MPOJYKIUA CeJIbCKOI0 X03HCcTBa
13 CTpOUTEIbHbIEe MaTepUaJIbI 98 KOMGKKOpMa
14 OTHeyTOpbI 99 NPOJYKThI NHLIEBble U HAIUTKU (KpoMe KOMGHKOPMOB)
2 yroJib, KOKC, TOp$ U CJIaHLbl 9A caxap .
21 yroJib 9B MeTaJlJIMYeCKUH JIOM, TpoYee BTOPChIPbE, OTXOAbI
22 KOKC 9B1  JIOM YepHBIX METaJJIOB
23 TOpd U CIaHIbI 9B2  JI0M LBETHBIX MeTaJJIOB
3 HeTAHbIE TPy3bI 9B3  BTOpCHIPbE, OTXO/bI, MyCOp
31 HedThb 9C TeKCTUJIb, IPOAYKLHUS LIBeH{HOr0 IPOU3BOACTBA
32 CBeT/Ible HeTempOAYKThI 9D KOJKa, U3/le/TNs U3 KOXKU U 06YBb
33 TEMHBIE HeTEPOYKTI 9E pPEe3MHOTEXHUYECKHE U3/Ie/Ns
34 Ipoyue HeMeTa//IMYecKre U3/leus, He OTHECEeHHBIE K JIp.
rasbl 3HepreTU4YecKre 9F
4 pyAa Besikast IpyNNUpOBKaM
41 DPy/ia esle3Has U MapraHiieBas 9G MeTH3bl, MAllIUHbI U 060py/J0OBaHHE
&7 Dymaumeran v cepHoe cuipbe R eTpoRsopyAcRaRHE, MneicTporHOE H omTIECKoR
5 YepHble MeTaJlJIbl 91 p PYA ) P
51 MIPOKAT YepHBIX METAJIOB o6opysioBaHKe
52 TpPy6bI CTa/bHbIE 9] IIpoYHe rpy3bl, He OTHECEHHBIE K [PYTUM IPyNIUPOBKAM
53 poyure YepHbIe MeTaJlJIbl
6 yA06peHust 5
61 MUHEpa/bHbIE U XUMUYECKHE yI0OpEHUs] BHyTpeHHee npe/cTaBieHe raApMOHU3UPOBAaHHOW HOMEHKJIa-
62 TOPHO-XMMHUYECKOE ChIpbe TypHbI rpy30B cucTeMbl opMupoBanusa TIb Bk/to9aeT 54 nosunuu.
33 OpraHuvecKHe y06peHHs Jlanee npu nocrpoenuu TIB Ha ocHOBe rapMOHU3UPOBAHHON
JIeCHBIE IPy3bl .
71 prmmﬁlzc CTAaTUCTUKHU INPOMBILIJIEHHOCTH W BHELIHE3KOHOMHUYECKOM CTaTH-
CTHUKH OL|EHHWBAETCS IKCIOPT U UMIIOPT IPy30B (MPOAYKIMK) 110 pe-
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Puc. 2. Mogenb NPOrHO3MPOBAHUSA B TPAHCIIOPTHO-3KOHOMUYECKOM 6asaHce

Fig. 2. Prediction model in the transport and economic balance

CoBpeMmeHHble
MH(OPMALMOHHbIE
TexHonorum

Tom 14 Ne@ 3 (2018) ISSN 2411-1473 sitito.cs.msu.ru
n UT-o6pasoBaHue




Oleg V. Evseev, Vasily V. Murashov, Alexander I. Zaboeyv,
Anton A. Zemtsov, Victor N. Buslov, Alexander V. Shubin,
Alexander A. Schirov, Anton V. Shubin, Anton C. Urazov, Elena M. Anikina

723

Digital Transformation of Transport

ruoHaM Poccuy, 3aTeM Ha OCHOBe JJaHHBIX 10 BBINYCKaM MPOAYKIUH
OlLleHHBaeTcs I'Py30Bast 6a3a PerMOHOB U Ha OCHOBe TPAHCIOPTHOH
CTaTUCTUKU GOPMUPYIOTCH MeKpernoHalbHble KOPPECIIOH/JeHIIUHY,
a TaKXKe OlleHKU BHYTPUPeruoHa bHbIX 1IepeB030K (Ha ce6s).

BanaHc ctpouTcs no BceM pernoHaM Poccum.

BoccTaHoBJieHHe TPy30BO# 6a3bl U KOPPECIOH/EHIIUH rpy30-
[IOTOKOB Ha OCHOBE MCXOAHBIX CTAaTUCTUYECKHUX JAHHBIX IIPOU3BO-
JIUTCs ¢ yueToM GasiaHcoBbIX ypaBHeHUH TIB (1) - (9). BanaHcoBbie
yPaBHEHHUsl UCMOJIb3YIOTC Ha KaJoH cTasauu pacyetoB TIb g
IPOBEPKHU CXOAUMOCTH GasaHca.

Ecium i Kakux-1160 pPervuoHOB, POAOB TPy30B U BHU/AOB
TpPaHCNOpTa GaJlaHC He CXOAUTCS, TPOU3BOAUTCS MOUCK OLIMGOK B
HCXO/JHBIX JAHHBIX WJIM BBIIIOJIHAIOTCA KOPPEKTHUPYIOLIYe TPOBOJKH,
KOTOpBble YCTPAHAIOT HEBSA3KH U KOMIEHCHPYIOT HETOYHOCTb U He-
[OJIHOTY UCXOAHOH CTaTUCTUYECKOH HHPOPMALHH.

[TocTpoeHHBIH CBOAHBIN 6GalaHC ONMHCHLIBAET OTIpPAaBJIEHHE U
npubBITHE IPY30B MO peruoHaM Poccuu. BanaHc no oTnpaBJieHHUIO
OTpakaeT OTIpaBJieHHe U3 JaHHOr0 PerHoHa B pernoHsl Poccun u
Ha 3KCNOPT, a 6aIaHC 0 NPUOBLITHIO ONUCbIBAET NPUOBITHE IPY30B B
JIAaHHBIA PErvoH U3 pernoHoB Poccuu 1 1o UMIopTy. CTPOUTCS CBO-
JIHas TabJMLa BHYTPUPOCCUHCKUX NEePeBO30K JJIl pernoHa 1o BU-
JlaM TPAHCIIOPTA, a TaKKe TabJMLa 1epeBO30K U3 PerMoHa B 3KCIOp-
Te ¥ UMIIOPTe 10 BU/JIaM TPAHCIIOPTa U BUJAaM COOGLIeHH.

JlaHHble 10 TepeBO3KaM aBTOTPAHCIOPTOM JONOJHHUTENbHO
Ka/MOpytoTcs no GakTUYeCKHUM JJaHHbIM NYHKTOB y4eTa COCTaBa U
MHTEHCUBHOCTH ABH)KEHUS 110 aBTOMOGUJIBHBIM I0pOTaM.

PesynbTaTsl paGoTh! BHeJpeHb! B MHPOpPMaLMOHHO-aHAIUTH-
YecKoW cucteMme peryaupoBaHus Ha TpaHcrnopTte (ACY TK) Munu-
ctepctBa TpaHcrnopta Poccuiickoit ®enepanuu. [locTpoeHHbIN
TPaHCIOPTHO-3KOHOMHYECKUH 6ajlaHC ONmUCbiBaeT GpakTHYeCKHe U
NPOTHO3HbIe 06beMbI U KOppecnoHAeHLnH 97 % Irpy30BbIX IepeBo3-
OK MeX[Jy BceMu cyOobekTamu Poccuiickoin ®enepanuu. B 6anance
YCTPaHEHbl HeBA3KH MCXO/HbIX JJAaHHbIX, BbI3BAHHbIE HENOJHOTOM 1
HETOYHOCTBIO MCXOAHOH CTaTUCTUKU. KpuTepueM ycTpaHeHus He-
BA30K ABJIIETCA CXOJMMOCTb ypaBHEHUH 6ajlaHca MeX/ly peruoHa-
MM, a TaK)Ke 110 3KCIIOPTY U UMIIOPTY.

MexpervonanbHas HeBf3Ka COCTaBJsAeT B cpejHeM 3-5%, To
eCTb 6a/laHC IOCTPOEH € TOYHOCThI0 95%. [IpyyMHaMu HeBA30K AB-
JIAIOTCA HETOYHOCTb M HEMOJIHOTAa OPULUAJbHONW CTaTUCTHYECKON
nHbOpMalMY U PA3/IM4YUA B TEXHOJIOTUH y4eTa 110 pa3IMdHbIM CTa-
TUCTHYeCKUM GopMaM, a TaKxke IOrPeIlHOCTH PUBe/leHHs JJaHHbIX
K CHCTeMe eIMHBbIX e/JIUHUL] yyeTa rpy30B (IpoJyKLHUH).

[Iporuosueiit TIb dpopmupyetcs Ha nepuog o 2030 rosa B 3a-
BUCUMOCTH OT 3KOHOMHUYECKUX NTapaMeTPOB, ClieHapHbIX YCI0BUH U
IPOTHO3HBIX OLleHOK MMH3KOHOMpPasBUTHUSA Poccru In60 UHBIX Clie-
HapHeB B BU/le HH/IeKCOB Pa3BUTHUS 9KOHOMHUKH 110 BUJaM 3KOHOMHU-
YecKol AieATeJIbHOCTH, a TaKXe C y4eTOM PerdoHaJM3MpOBaHHbIX
WH/IeKCOB 3KOHOMMYECKOr0 PasBUTHA IO BHUJAM 3KOHOMHUYECKOH
JleITeJIbHOCTH PerHOHOB.

Paspa6oTaHHble NporpaMMHbIe cpecTBa GOPMUPOBAHUSA NPO-
rHO3a M03BOJIAIIOT y4ecTb U3MEeHeHHUs 00beMOB NPOU3BO/CTBA UJIH
notpe6JieHUs NPOAYKLMH B KOHKPETHBIX perHOHaxX C OTpakeHHueM
TEeXHOJIOTHYEeCKUX CBfI3el 3TUX MPOU3BOJCTB C MOCTABIIMKAMU pe-
CypcoOB W NMOTpe6GUTeAMH NMPOU3BOAUMON mpoayKuuu. Ilpu stom
obecrneynBaeTcs 6ajJaHCHpOBaHMe IIPOrHO3a HpPHM IOMOIIM Me-
XOTpAC/IeBOH MeXperioHalbHOH MOJeH C HUCIOJb30BaHUEM Ma-
TPULBl HOPAMBIX 3aTPaT CUMMETPUYHOM TaG/MLbI «3aTpaTbl-Bbl-
nycK» (MexoTpacseBoro 6asaHca) no Poccuu B niesiom.
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Hcnosib30BaHME TPAHCIIOPTHO-
-3KOHOMHY€eCKOro 6aj1aHca

Wudopmanus TIB, onuckiBawmas GpakTUYECKUH U NPOrHO3-
HBIH CIPOC HA TEPEBO3KU MEXY PA3JIMYHbIMU TEPPUTOPUAMH CTPaA-
HbI, 10 Pa3/IMYHbIM HallPaBJIEHHUSAM (BKJIIOYAs IKCIIOPT U UMIIOPT) 110
BH/IaM TPAHCIOPTA U [0 PO/aM TPy30B, MO3BOJISIET pellaTh 3a4a4u
TPAHCIIOPTHOIO MJIAHUPOBAHMUS.

[IpornosHbiit TA6 B COBOKYNHOCTH C JRHHBIMU NACHOPTU3aL U
TPAHCIIOPTHON UHPPACTPYKTYPbI (ONHUCAHUEM ee TEKYILEro CoCTOsI-
HUSA U XapaKTEePUCTUK) MOXET UCIO0JIb30BAThCsI JIJIsl OLEHKH Jjucha-
JIAHCOB MCII0JIb30BAHUS PA3/IMYHBbIX BHU/JOB TPAHCIOPTA NMpHU nepe-
BO3KaX I'Py30€MKOH NPOAYKLUY, OIpeJie/leHUs IPy30HaNPsKEeHHbIX
HalnpaB/IeHUH IepeBO30K, BbIGOpA MepONPUATHH IO IepekJioye-
HUIO TPY30II0TOKOB Ha Hau6oJiee BBHITO/HbIE [l 06I1ecTBa BUJbI
TPAHCIOPTA, a TAKXKE PA3BUTHUIO IPOMYCKHBIX U IPOBO3HBIX CIIOCO6-
HOCTeH TPaHCIOPTHOM MHpacTpyKTyphl. Hanpumep, B yacTu pas-
BUTHSA MeXAYHAPOJHBIX TPAHCIIOPTHBIX KOpuAopoB (MTK) s aTux
neJsielt HapsaAy ¢ TIB MoxeT UCN0/1b30BaThCA 3JIEKTPOHHBIN MACNIOPT
MTK (311 MTK) [1].

TI3B Mo3BOJIUT PacCYUTHIBATL U 0GOCHOBBIBATH IPOTHO3HBIE
Harpy3Kky Ha HHOPACTPYKTYpPy € YYeTOM pa3/IMYHbIX BAPUAHTOB ee
PEKOHCTPYKIMH U Pa3BUTHUS, U3MEHEHUs] MapIIPyTOB, ONTHMAJIbHO
pacnpe/ie/iiTb IPOrHO3HbIE MOTOKH M0 CETH € Y4eTOM IPOTHO3UPYye-
MBIX XapaKTepPUCTUK MPONYCKHON COCOOGHOCTH, CKOPOCTeH ABHXKe-
HHSA M YCTOWYMBOCTH (TpefiCKa3yeMOCTH) BpeMeHHU JO0CTaBKU I'Py-
30B, 3arPy3KH 3JIEMEHTOB CeTH U NepepacnpesiesleHUsl Y3KUX MecT,
paHXUpoBaTh U OTOMpaATh Haubosee 3¢pdeKkTHBHBIE NpoeKThl. Ha
rpade TPAHCIOPTHON CeTH MOXXHO ONTHMHU3HWPOBAThb Ha3HaYeHHUe
MOTOKOB HAa Y4acTKH W Y3JIbl CETH 10 KOMIIJIEKCHOMY KPHTEpHIO:
LleHa, BpeMs, Ha/IeXKHOCTb U 6e30MacHOCTb NIepeBO30K, BJIUSHUE Ha
OKpY>KaIOLIyI0 Cpefly C Y4eTOM OrpaHMYeHHUH MPONMYCKHON Croco6-
HocTu. [lpyu 3TOM BapbupoBaHHe TapHdOB NO3BOJISAET OLLEHUBATb
pas/iMuHble BapUaHThI lepepacnpe/iesleHUs HOTOKOB 110 TPaHCIOPT-
HOMH ceTH.

[IpakTHyeckue 3aa4u TPAHCIOPTHOTO IJIAHUPOBAHUA LieJie-
€006pa3HO pelaTh JOKaJlbHO B MPUBA3KE K KOHKPETHBIM TEPPUTO-
pUAM M MaplipyTaM C HCI0JIb30BaHHWEM CJeAylollel IMocJe/oBa-
TEeJIbHOCTU 3TANoOB pelleHUs 3a/layd: aHau3 rpy30Bod 06asbl U
TPAHCIIOPTHBIX TOTOKOB, NOUCK AHC6aIaHCcOB, GOPMUPOBAHUE NPO-
eKTHBIX pellleHUH /1J1s1 KOHKPEeTHBIX TEPPUTOPHUH U MapLIPYTOB, pac-
YyeT KJ/II0YeBbIX NoKa3aTesell 3pPeKTUBHOCTH [/l KaXK/A0ro pelle-
HHUA, pacyeT 3aTpaT U 3¢pdeKToB, BKIOYAsA My/JbTUIVIMKATUBHbIE
3¢ deKThl B 3KOHOMHKe, 0TO6Op Haubosiee 3GPEeKTUBHBIX peLIeHUH
[0 MeTOJAY «3aTpaTbl-BbITO/bI». PacyeTbl MOXHO NMPOBOJUTb JJIA
pa3/IM4YHbIX BAPUAHTOB Pa3BUTHS YYAaCTKOB U Y3JI0B TPAHCIIOPTHON
CeTH IPH pas3/IMYHBIX ClleHapUAX pa3BUTUS IPy30BOM 6a3bl U cripoca
9KOHOMMKH Ha NIePeBO3KH TeX UJIM UHBIX PO/IOB IPY30B.

BaxkHoli MacimTabGHOU 3asadyeil MOT/Io 6bI cTaTh GOPMHUPOBa-
Hue TIB EBpasuiickoro askoHomuyeckoro corw3sa (EA3C). 3To no3so-
JIAT CO3/J]aTh OCHOBY CHCTEMbl TPAHCIIOPTHOrO IJIAHUPOBAHUSI He
TOJIKO B IOCyJJapCTBax-4ieHaX, HO U Ha ypoBHe EBpa3uickol sKo-
HoMmuveckoir komuccuu (EJK), mo3BosuT ynpaBisiTh c6ajJlaHCUPO-
BAHHBIM COIJIACOBAHHBIM PAa3BUTHEM TPAHCIHOPTHON HMHpPACTPYK-
Typbl KOPUJIOPOB U TPaHCHOPTHBIX MapuipyToB EAJC. Pemenus: no
Pa3BUTHUIO TPAHCIIOPTHOH MHPPACTPYKTYpPhI, OCHOBaHHble Ha TIB,
OYyLyT HOCUTh peKoMeH/aTeJbHbIH XapaKTep, HO UX TPYAHO OyaeT
OCIIapUBaTh, TaK KaK OHU O6y/IyT OCHOBaHbI HAa 06'beKTUBHOUN HHOD-
MalHH.

Modern
Information
Technologies
and IT-Education




724

Lnchposasa TpaHchopmaLms TpaHcnopTa

0.B. EBcees, B.B. Mypawos, A./1. 3a60es,
AA. 3emuoB, B.H. bycnos, An.B. LLIy6UH,
AA. lWnpos, AH.B. LWybunH, AC. Ypa3os, E.M. AHUKMHA

CIMCOK MCNOJIb30BAaHHBIX UCTOYHHUKOB

(1

(5]
(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

Escees 0.B., 3a60es A.H. [lepcrieKTUBbI 3JIEKTPOHHOM nacnop-
TH3alLUU TPAHCIIOPTHBIX KopugopoB EAJC B ycioBusix nuo-
poBo#i TpaHchopManuu TpaHcnopTa // C60pHUK MaTepHa-
0B TpeTbell MexAyHapoAHONW 3a04HONW Hay4yHO-NpaKTHYe-
cKoi KoHpepeHUUU «[lepcreKTHBbI Pa3BUTHUS TPAHCIOPT-
Horo komiiekca». Munck: benHUUT «TpaHcrexHukar, 2017.
C. 9-12. URL: https://elibrary.ru/item.asp?id=32631274&
(maTa o6pamenus: 12.08.2018).

Hcnonp3oBaHMe MaTeMaTU4YeCKUX MeTo0B U IBM npu nia-
HUPOBAaHUU Pa3BUTHUs U paboTel TpaHcnopTa / [lox pen. LY.
Yepnomopauka u U.T.Koznosa. M.: Tpancnopt, 1967. 294 c.
Koswos I'H. TpaHcIlOpT B cucTeMe Mo/iesielt TepCHeKTUBHO-
ro MJIaHUPOBAaHUS HAPOAHOTrO X035MCTBA. JKOHOMHMKA U Ma-
TeMmaTtudeckue metozbl. Tom XIII, Beim. 5. M., 1977. C. 1034-
1053.

Koswoe I'H, Muxaiinos A./l. O TpaHcnopTHOM ¢akTope B
CUCTeMe ONTHUMAJIbHOI'O IMEePCHeKTUBHOIO IIAHUPOBAHUS
HapoJ{HOTO x03scTBa // [Ipo6sieMbl ONTHUMA/ILHOTO MJIAHH-
poBanus. Y. II. M.: I3MU AH CCCP, 1973.

Jluewuy B.H. Bbi60p ONTHUMa/IbHBIX pelleHUH B TeXHUKO-3-
KOHOMMYECKHUX pacyerax. M.: 9koHOMHKa, 1971. 255 c.
MeTozHYeCcKre OCHOBBI IIOCTPOEHUS CUCTEMBI MoJieslel Ha-
POAHOX03MCTBEHHOT O IVIAHUPOBAHUSA B OTPACJEBOM U TeP-
puTopuanbHOM paspese (cuctema CMOTP - cornacoBanus
MoJieJlell 0TpACc/eBbIX U TePPUTOPHUA/IbHBIX pelleHui). 3a-
KJIIOYUTENbHBIA O0TYET 1o TeMe: «CHCTeMa 3KOHOMHKO-Ma-
TeMaTU4YeCKUX MoJieJiel ONTHMa/IbHOIO IIAHUPOBAHUS Ha-
pozHoro xossictBax». M: I3IMU AH CCCP, 1980.
TpaHcnopTHas ctpaTerus Poccuiickorn ®epepanuu Ha me-
puoz no 2030 roma ot 22.11.2008 Ne 1734-p B pefakuuu
pacnopsikenus [IpaBuTenbcTBa Poccuiickoit Penepaunu ot
11.06.2014 Ne 1032-p. CobpaHue 3akoHozaTesnbcTBa Poc-
curickont ®enepanuu, 2008. Ne 50, ct. 5977. URL: https://
www.mintrans.ru/documents/3/1009 (mata o6pameHus:
12.08.2018).

Hlupos A.A., Anmosckuil A.A. MexoTpacyieBass MaKpO3KO-
HOMMYecKass MoJieJIb KaK fJp0 KOMIJIEKCHBIX MPOTHO3HbBIX
pacuetoB // [Ipo6aembl mporHo3upoBanus. 2014. Ne 3(144).
C. 18-31. URL: https://elibrary.ru/item.asp?id=23378051
(maTa obpauenus: 12.08.2018).

Brandsma A., Ivanova 0., Kancs dA. RHOMOLO - a dynamic
spatial general equilibrium model. Seville, Spain: JRC IPTS,
2011.

Ivanova 0. The role of transport infrastructure in regional
economic development. T@I Report 671/2003. Oslo, 2003.
160 p. URL: https://www.toi.no/getfile.php?mmfileid=9223
(maTa obpauenus: 12.08.2018).

Ivanova 0, Vold A., Jean-Hansen V. PINGO: A model for predic-
tion of regional and interregional freight transport. Version

1. T@I rapport 578/2002. Oslo, 2002. 48 p. URL: https://
www.toi.no/getfile.php?mmfileid=2346 (nata o6pauenus:
12.08.2018).

Commodity Flow Survey Overview // U.S. Department
of Transportation, Bureau of Transportation Statistics.
[3nexkTponHsbIi pecypc]. URL: https://www.bts.gov/cfs (naTa
obpaienusi: 12.08.2018).

Core Database Development for the European Transport
policy Information System (ETIS) // EU Transport Re-

CoBpeMmeHHble
MH(opMaLMOHHbIEe
TeXHONornu

n UT-o6pasoBaHue

[14]

(15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Tom 14 N2 3 (2018)
A T 7

search and Innovation Monitoring and Information System.
[3nexkTponnblit pecypc]. URL: https://trimis.ec.europa.eu
/?q=project/core-database-development-european-trans-
port-policy-information-system-etis ~ (zaTa  ob6paiieHus:
12.08.2018).

Dietzenbacher E., Los B., Stehrer R, Timmer M., de Vries G. The
construction of world input-output tables in the wiod project
// Economic Systems Research. 2013. Vol. 25, issue 1: Glob-
al Multiregional Input-Output Frameworks. Pp. 71-98. DOI:
10.1080/09535314.2012.761180

Fachin S., Venanzoni G. IDEM: an Integrated Demographic
and Economic Model of Italy // Proceedings of the 14th
International Conference on Input-Output Techniques.
CONSIP S.p.A., 2002. 15 p. URL: https://www.iioa.org/
conferences/14th/files/Fachiim.pdf (zaTa o6paenus:
12.08.2018).

Gaulier G., Zignago S. BACI: International Trade Database at
the Product-Level. The 1994-2007 Version // CEPII Working
Paper 2010-23. October 2010. CEPIL URL: http://www.cepii.
fr/CEPII/en/publications/wp/abstract.asp?NoDoc=2726
(maTa o6pamenus: 12.08.2018).

Helpman E., Melitz M., Rubinstein Y. Estimating Trade Flows:
Trading Partners and Trading Volumes // The Quarterly Jour-
nal of Economics. 2008. Vol. 123, issue 2. Pp. 441-487. DOL:
10.1162/qjec.2008.123.2.441

Lenzen M., Moran D., Kanemoto K, Geschke A. Building EORA:
A global multi-region input-output database at high country
and sector resolution // Economic Systems Research. 2013.
Vol. 25, issue 1: Global Multiregional Input-Output Frame-
works. Pp. 20-49. DOI: 10.1080/09535314.2013.769938
Narayanan G., Badri A.A, McDougall R. Global Trade, Assis-
tance, and Production: The Gtap 8 Data Base. Center for Glob-
al Trade Analysis, Purdue University, 2012. [3/1eKTpOHHBbIN
pecypc]. URL: https://www.gtap.agecon.purdue.edu/data-
bases/v8/v8_doco.asp (maTa ob6pamenus: 12.08.2018).
Measuring Material Flows and Resource Productivity. Vol.
. The OECD Guide. OECD, 2008. 162 p. URL: https://www.
oecd.org/environment/indicators-modelling-outlooks/MFA-
Guide.pdf (gaTa o6pamenus: 12.08.2018).

STAN Database for Structural Analysis // Organisation for
Economic Co-operation and Development (OECD). ISIC Rev.
3, SNA93. [dnekTpoHHbIH pecypc]. URL: https://stats.oecd.
org/index.Aspx?Datasetcode=stan08bis (maTa o6GpaueHus:
12.08.2018).

Sivakumar A. Modelling transport: A Synthesis of Transport
Modelling Methodologies. Imperial College London Working
Paper, 2007. 29 p.

Sorratini J.A. Estimating Statewide Truck Trips Using Com-
modity Flows and Input-Output Coefficients // Journal of
Transportation and Statistics. 2000. Vol. 3, no. 1. Pp. 53-67.
URL: https://www.bts.gov/sites/bts.dot.gov/files/lega-
cy/publications/journal_of_transportation_and_statistics/
volume_03_number_01/jts_v3_nl.pdf (maTta o6pameHus:
12.08.2018).

Global Material Flows Database [JsekTponHBIN pecypc].
URL: http://www.Materialflows.net (gata o6pamenus:
12.08.2018).

Heyndrickx Ch., Kartseva M., Tourdyeva N. The SUST-RUS data-
base: regional social accounting matrix for Russia. SUST-RUS
Project Report, 2011. 36 p. URL: http://www.cefirru/index.

ISSN 2411-1473 sitito.cs.msu.ru



Oleg V. Evseev, Vasily V. Murashov, Alexander I. Zaboeyv,
Anton A. Zemtsov, Victor N. Buslov, Alexander V. Shubin,
Alexander A. Schirov, Anton V. Shubin, Anton C. Urazov, Elena M. Anikina

725

Digital Transformation of Transport

[26]

(27]

(28]

php?l=eng&id=528 (nata o6paueHus: 12.08.2018).

Tukker A., Poliakov E., Heijungs R, Hawkins T, Neuwahl F,
Rueda-Cantuche J.M., Giljum S., Moll S., Oosterhaven J]., Bouw-
meester M. Towards a global multi-regional environmentally
extended input-output database // Ecological Economics.
2009. Vol. 68, issue 7. Pp. 1928-1937. DOI: 10.1016/j.ecole-
con.2008.11.010

United Nations Statistics Division. UN Comtrade - United
Nations Commodity Trade Statistics Database. United Na-
tions Statistics Division (UNSD): New York, NY, USA, 2012.
[3nexTponHsIit pecypc]. URL: https://unstats.un.org/unsd/
databases.htm (zata o6pamenus: 12.08.2018).

United Nations Statistics Division. United Nations Service
Trade Statistics Database; United Nations Statistics Division
(UNSD): New York, NY, USA, 2017. [31eKTpoHHBIH pecypc].
URL:  https://unstats.un.org/unsd/databases.htm (zara
obparuenus: 12.08.2018).

[Moctynuna 12.08.2018; npunsaTa B neyats 10.09.2018;
ony6JiMkoBaHa oHJsaiH 30.09.2018.

References

(1

(5]

(6]

(7]

(8]

Vol. 14, no 3. 2018
e —

Evseev 0., Zaboev A. Prospects of electronic passportization
of transport corridors in the EAEU within the context of
transport digitalization. Prospects for the development of the
transport complex. Minsk: BelNIIT, 2017, pp. 9-12. Available
at: https://elibrary.ru/item.asp?id=32631274& (accessed
12.08.2018). (In Russian)

Ispol’zovanie matematicheskih metodov i EHVM pri planiro-
vanii razvitiya i raboty transporta [The use of mathematical
methods and computers in planning the development and op-
eration of transport]. G.I. Chernomordik, L.T. Kozlov (Eds.). M
.: Transport, 1967. 294 p. (In Russian)

Kovshov G.N. Transport in the system of models of long-term
planning of the national economy. Economics and mathemati-
cal methods. Vol. XIII, no. 5. M., 1977, pp. 1034-1053. (In Rus-
sian)

Kovshov G.N., Mikhailov A.D. About the transport factor in the
system of optimal long-term planning of the national econ-
omy. Problems of optimal planning. Part II. M .: CEMI USSR
Academy of Sciences, 1973. (In Russian)

Livshits V.N. The choice of optimal solutions in the technical
and economic calculations. M.: Economics, 1971. 255 p. (In
Russian)

Methodical foundations for building a system of models of na-
tional economic planning in a sectoral and territorial context.
M: CEMI USSR Academy of Sciences, 1980. (In Russian)
Transportnaya strategiya Rossijskoj Federacii na period do
2030 ot 22.11.2008 Ne 1734-r v redakcii rasporyazheniya
Pravitel'stva Rossijskoj Federacii ot 11.06.2014 Ne¢ 1032-
. Sobranie zakonodatel’stva Rossijskoj Federacii, 2008. N
50, st. 5977. Available at: https://www.mintrans.ru/docu-
ments/3/1009 (accessed 12.08.2018). (In Russian)

Shirov A.A., Yantovsky A.A. Input-output macroeconomic
model as the core of complex forecasting calculations. Stud-
ies on Russian Economic Development. 2014; 25(3):225-234.
Available at: https://elibrary.ru/item.asp?id=24048736 (ac-
cessed 12.08.2018).

ISSN 2411-1473 sitito.cs.msu.ru

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Brandsma A., Ivanova 0., Kancs d’A. RHOMOLO - a dynamic
spatial general equilibrium model. Seville, Spain: JRC IPTS,
2011.

Ivanova O. The role of transport infrastructure in regional
economic development. T@I Report 671/2003. Oslo, 2003.
160 p. Available at: https://www.toi.no/getfile.php?mmfile-
id=9223 (accessed 12.08.2018).

Ivanova 0., Vold A, Jean-Hansen V. PINGO: A model for pre-
diction of regional and interregional freight transport. Ver-
sion 1. T@I rapport 578/2002. Oslo, 2002. 48 p. Available at:
https://www.toi.no/getfile.php?mmfileid=2346 (accessed
12.08.2018).

Commodity Flow Survey Overview. U.S. Department of
Transportation, Bureau of Transportation Statistics. Avail-
able at: https://www.bts.gov/cfs (accessed 12.08.2018).
Core Database Development for the European Transport pol-
icy Information System (ETIS). EU Transport Research and
Innovation Monitoring and Information System. Available at:
https://trimis.ec.europa.eu/?q=project/core-database-de-
velopment-european-transport-policy-information-sys-
tem-etis (accessed 12.08.2018).

Dietzenbacher E., Los B., Stehrer R., Timmer M., de Vries G.
The construction of World Input-Output Tables in the WIOD
project. Economic Systems Research.2013; 25(1):71-98. DOI:
10.1080/09535314.2012.761180

Fachin S., Venanzoni G. IDEM: an Integrated Demographic
and Economic Model of Italy. Proceedings of the 14th Inter-
national Conference on Input-Output Techniques. CONSIP
S.p.A., 2002. 15 p. Available at: https://www.iioa.org/confer-
ences/14th/files/Fachiim.pdf (accessed 12.08.2018).

Gaulier G., Zignago S. BACI: International Trade Database at
the Product-Level. The 1994-2007 Version. CEPII Working
Paper 2010-23. October 2010. CEPII. Available at: http://
www.cepii.fr/CEPII/en/publications/wp/abstract.asp?No-
Doc=2726 (accessed 12.08.2018).

Helpman E., Melitz M., Rubinstein Y. Estimating Trade Flows:
Trading Partners and Trading Volumes. The Quarterly Jour-
nal of Economics. 2008; 123(2):441-487. DOI: 10.1162/
gjec.2008.123.2.441

Lenzen M., Moran D., Kanemoto K., Geschke A. Building EORA:
A global multi-region input-output database at high coun-
try and sector resolution. Economic Systems Research. 2013;
25(1):20-49.DOI: 10.1080/09535314.2013.769938
Narayanan G., Badri A.A.,, McDougall R. Global Trade, Assis-
tance, and Production: The Gtap 8 Data Base. Center for Global
Trade Analysis, Purdue University, 2012. Available at: https://
www.gtap.agecon.purdue.edu/databases/v8/v8_doco.asp
(accessed 12.08.2018).

Measuring Material Flows and Resource Productivity. Vol. .
The OECD Guide. OECD, 2008. 162 p. Available at: https://
www.oecd.org/environment/indicators-modelling-out-
looks/MFA-Guide.pdf (accessed 12.08.2018).

STAN Database for Structural Analysis. Organisation for Eco-
nomic Co-operation and Development (OECD). ISIC Rev. 3,
SNA93. Available at: https://stats.oecd.org/index.Aspx?Data-
setcode=stan08bis (accessed 12.08.2018).

Sivakumar A. Modelling transport: A Synthesis of Transport
Modelling Methodologies. Imperial College London Working
Paper, 2007. 29 p.

Sorratini J.A. Estimating Statewide Truck Trips Using Com-

Modern
Information
Technologies
and IT-Education




0.B. EBcees, B.B. Mypawos, A./1. 3a60es,
726 | Uwndposasa TpaHcdopmauma TpaHcnopTta A.A. 3emu08, B.H. Bycnos, An.B. LLy6uH,
AA. lWnpos, AH.B. LWybunH, AC. Ypa3os, E.M. AHUKMHA

modity Flows and Input-Output Coefficients. Journal of
Transportation and Statistics. 2000; 3(1):53-67. Available at:
https://www.bts.gov/sites/bts.dot.gov/files/legacy/publica-
tions/journal_of_transportation_and_statistics/volume_03_
number_01/jts_v3_nl.pdf (accessed 12.08.2018).

[24]  Global Material Flows Database Available at: http://www.Ma-
terialflows.net (accessed 12.08.2018).

[25] Heyndrickx Ch. Kartseva M., Tourdyeva N. The SUST-RUS
database: regional social accounting matrix for Russia. SUST-
RUS Project Report, 2011. 36 p. Available at: http://www.ce-
firru/index.php?l=eng&id=528 (accessed 12.08.2018).

[26]  Tukker A., Poliakov E., Heijungs R., Hawkins T., Neuwahl F,,
Rueda-Cantuche J.M., Giljum S., Moll S., Oosterhaven J., Bouw-
meester M. Towards a global multi-regional environmentally
extended input-output database. Ecological Economics. 2009;
68(7):1928-1937.DOI: 10.1016/j.ecolecon.2008.11.010

[27]  United Nations Statistics Division. UN Comtrade - United
Nations Commodity Trade Statistics Database. United Na-
tions Statistics Division (UNSD): New York, NY, USA, 2012.
Available at: https://unstats.un.org/unsd/databases.htm (ac-
cessed 12.08.2018).

[28]  United Nations Statistics Division. United Nations Service
Trade Statistics Database; United Nations Statistics Division
(UNSD): New York, NY, USA, 2017. Available at: https://un-
stats.un.org/unsd/databases.htm (accessed 12.08.2018).

Submitted 12.08.2018; revised 10.09.2018;
published online 30.09.2018.

Oleg V. Evseev, Doctor of Engineering Science, Professor, Director, Scientific Center for Complex Transport Problems of the Ministry of Transport of the
Russian Federation (16, Myasnitskaya Str,, Moscow 101000, Russia), ORCID: http://orcid.org/0000-0002-2437-6497, evseev@mintrans.org

Vasily V. Murashov, Senior Deputy Director, Scientific Center for Complex Transport Problems of the Ministry of Transport of the Russian Federation (16
Myasnitskaya Str.,, Moscow 101000, Russia), ORCID: http://orcid.org/0000-0002-3633-7495, murashov@mintrans.org

Alexander I. Zaboev, Ph.D (Economy), Associate Professor, Head of Division, Scientific Center for Complex Transport Problems of the Ministry of Trans-
port of the Russian Federation (16 Myasnitskaya Str,, Moscow 101000, Russia), ORCID: http://orcid.org/0000-0001-9295-1708, aza@mintrans.org
Anton A. Zemtsov, Head of Division, Scientific Center for Complex Transport Problems of the Ministry of Transport of the Russian Federation (16 Myas-
nitskaya Str.,, Moscow 101000, Russia), ORCID: http://orcid.org/0000-0003-1385-768X, zemtsov@mintrans.org

Victor N. Buslov, Head of Division, Scientific Center for Complex Transport Problems of the Ministry of Transport of the Russian Federation (16 Myas-
nitskaya Str.,, Moscow 101000, Russia), ORCID: http://orcid.org/0000-0003-0559-5931, buslov@mintrans.org

Alexander V. Shubin, Researcher, Scientific Center for Complex Transport Problems of the Ministry of Transport of the Russian Federation (16 Myasnits-
kaya Str,, Moscow 101000, Russia), ORCID: http://orcid.org/0000-0001-9863-4658, alexander-shubin@mintrans.org

Alexander A. Schirov, Doctor of Economics, RAS Professor, Deputy Director, Institute for Economic Forecasting, Russian Academy of Science (47 Nakhi-
movsky Prospect, Moscow 117418, Russia), ORCID: http://orcid.org/0000-0003-0806-9777, schir@ecfor.ru

Anton V. Shubin, General Director, LLC “Geogracom” (Office 4297, 42 Warsawskoye freeway, Moscow 115580, Russia), ORCID: http://orcid.org/0000-
0001-5518-1177, anton.shubin@geogracom.com

Anton C. Urazov, Researcher, LLC “Geogracom” (Office 4297, 42 Warsawskoye freeway, Moscow 115580, Russia), ORCID: http://orcid.org/0000-0001-
6699-7534, anton.urazov@geogracom.com

Elena M. Anikina, Researcher, LLC “Geogracom” (Office 4297, 42 Warsawskoye freeway, Moscow 115580, Russia), ORCID: http://orcid.org/0000-0003-
1820-8507, elena.anikina@geogracom.com

1 ® This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which
\__/ : permits unrestricted reuse, distribution, and reproduction in any medium provided the original work is properly cited.

CoBpeMmeHHble

MH(OPMALMOHHbIE

TexHonoruu Tom 14 N° 3 (2018) ISSN 2411-1473 sitito.cs.msu.ru
I




