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Iob6anvHoe pacnpocmpanenue 31ekmpomobuneti S6a9emcs NPUMEPOM NOSBIEHU TEXHO-
Jl02uu, uMerujell MHO202paHHble nociedcmaus 011 pe2UOHAILHOL IKOHOMUKU KAK C MOUKU
3peHus adanmayuu Npou3sooCMEeHHbLX, MPAHCNOPMHbBIX U IHEPZEMUUECKUX CUCEM, MAaK U
€ MOUKU 3peHust ux npocmparcmeerHoti onmumusayuu. Onvim nepedoswvix pezuoHo8 Mupd, 6
mom uucne cmpan bBanmutickozo pezuona, ceudemenbcmayem o mom, umo 8 00JN20CPOUHOL
nepcnexmuege 3/1€KMpOMpPAHCNOPM MOMCEM BbIMECHUMb MPAOUYUOHHbIE MPAHCNOPNHbBIE
mexnonozuu. B cmamve npednazaemcs nooxod K umumayuOHHOMY MOOENUpO8aHuio pac-
npocmpaHenus anekmpomobunell 8 pezuoHe (Ha OCHOB8E OPUZUHANBHOU MOOJENU CUCMEMHOU
Junamuxu). Mexcdy napkom anekmpomobunell u 3apsoHoll UHGpacmpykmypou cywecmay-
10m cucmemHvle 06pamHvle Cés3lU, yueCms KOMOpble N0380Jsem CUCMEMHO-OUHAMUYECKUL
nodxod. dmom nodxod 0cobeHHO akmyaneH Ons onpedeneHus UHCMPYMEHMO8 CIMUMYIUPO-
BAHUSL CNPOCA 8 PE2UOHAX C HU3KUM YPOBHEM pA38UMUSl 3/IeKMpPOMpancnopma u 3apsaoHoll
UuHGpacmpykmypsl, 0nsi KOMOpwvIx HE UMeEeMCsi OOCMAMOUHbBIX OAHHBIX OJisl NPUMEHEHUS KO-
HOMempuueckux memodoe hpozHo3uposanus cnpoca. Ilpednazaemas modenv anpobupyemcs
HA peanbHbIX U OYyeHOUHbIX OaHHblx no Kanununepadckoli obnacmu, komopas 6 cuny ceoux
NPOCMPAHCMBEHHBIX XAPAKMEPUCMUK S8NAEMCS YHUKAIbHBIM NOAUZOHOM OJ11 0mpabomxu
UMUMAYUOHHbBIX Modenell pecuoHaibHo20 macumaba. Jannas modenp hocmpoeHa é cpede
AnyLogic. IIpu smom mbt hodpobHo o6cyxcdaem ocobeHHoCmU Modenu, npuHsmole donyuje-
HUSL U HanpaeneHus ee anbHeliulezo paseumusl, 8 MOM YUCIE 03MOMCHOCIMU NOCMPOEHUS 2U-
6pudHbIX MOOenell, BKIOUAIOWUX TIEMEHTNBI A2EHMHO20 MOOENUPOBAHUSL U NPOCIMPAHCINBEEH -
HOU onmumusayuu
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BBenenne

AKTMBHOE pasBUTHE JIEKTPOTPAHCIIOPTA MPOUCXOAUT B ocienuue 10 seT, Ha KOHell
2018 roma B Myupe HaCUMTHIBAIIOCH CBBIIIIE 5 MJIH 3JIeKTPOKAapOB!, 1 IO MTPOrHO3aM ellie
yepes 10 ner — k 2030 rogy — KaXkIbIil TPETHii POLaBaeMblil aBTOMOOWIIb GyeT OCHa-
1IIeH 3JIeKTPOABUraTeIeM. ITO CTAJIO BO3MOXKHBIM 61arofapsi TEXHOJIOTMYECKUM ITPOPbI-
BaM B 00/1aCT pa3paboTKM U MPOU3BOLCTBA aKKYMYJIITOPHBIX OaTapeii — Ipesk/ie BCero
JIUTUI-VIOHHBIX aKKyMYJISITOPOB [1].

VHnvBUAYyabHBIA TPAHCIOPT HA 3JIEKTPUUECKON TSTe SIBJISIETCS €CTECTBEHHBIM CY6-
CTUTYTOM JJISI TPAHCIIOPTa, OCHOBaHHOTO Ha JIBC (mBuratessix BHyTPEHHEro CrOpaHus).
V3BecTHO, UTO OH MMeeT PSIII TEXHOJIOTUUYECKUX MTPEeUMYIIECTB (TIPU YCIOBUY UCITOIb30-
BaHUSI) — C TOYKY 3pEHMsSI CTOMMOCTM KCILTyaTalyy, SKOJIOTUYHOCTH, a TAKKe ITPOCTO-
ThI B 0O6CTYy>KMBaHUM [2].

OpHako TpM HBIHELIHEM YPOBHE Pa3BUTHS TEXHOJIOTMM MHIOVBUAYATbHBINA 3J€K-
TPOTPAHCIIOPT MIMEET Psifi HeMOCTATKOB, B MEPBYIO OYepefb CJIOKHOCTY C SKCIUTyaTalnii
JIUTUN-VIOHHBIX aKKYMYJISITOPOB B XOJIOAHBIX KIMMATUYECKUX YCIIOBUSIX?. DTO SIBJISIETCS
HaIJISIAHBIM TTPYMEPOM SIPKO BbIPasKeHHOM PEerMoHabHOM crienn®UKY s TIepCIeKTUB
pacCIpoCTpaHeHNs JIEKTPOTPAHCIIOPTA.

B coBpemeHHOV JUTepaType pacCMaTpUBAeTCs OIPOMHOE KOJMYECTBO HOBBIX Ha-
YUHBIX U MPAKTUUECKMUX BOMPOCOB, CBSI3AHHBIX C JMHAMMKON PACIIPOCTPAHEHUS 3JIEK-
TporpaHcnopra [3—8]. VI3 Bcero MHOroo6pasust TeMaTK MbI COCPEOTOYMMCS Ha TIPO-
6yieMe obecrieueHusT Kpumuueckol Maccuvl, HeO6XOOUMOI AJIsl PACIPOCTPaHEHNUsT HOBOM
TEXHOJIOTMM B KOHKPETHOM DervMoHe, — B JAHHOM cCjyvyae, Ha aHaJu3e YCJIOBUM, TpU
KOTODPBIX PACIPOCTPAHEHMEe MHAMBUIYAIBHOTO 3J€KTPOTPAHCIOPTA HA PErMOHATbHOM
YPOBHe CTaHeT HeoGpaTuMbIM TporieccoM. COOTBETCTBEHHO, 11eTb pabOoThl — MPOaHaIN-
3MpOBATh IMHAMMKY PacIpoCTpaHeHMs eKTpomobuiient B KanmuuHrpaackoi obaactu ¢
YUYETOM IMOKYIIaTeIbCKO CITOCOOHOCTY KUTEJIel peruoHa.

Mpbl paccMaTpuBaeM MMEHHO PervoHaabHYIO MPOEKINIO JaHHO TeMaTHKM, TaK Kak
Pa3BUTHE ITEKTPOTPAHCIIOPTA KPUTUUECKY 3aBUCUT OT PETMOHATBHBIX (PAaKTOPOB U OKa-
3bIBAET CUCTEMHOE BJIMSIHME Ha PasBUTHE TeppuUTopuu B mesom. K Takum daxTopam oT-
HOCSITCSI KIIMMATUUYeCKIe U COIMAIIbHO-IeMorpaduieckyie XapakTepuCTUKM PErMOHOB, a
TaK)Ke CBSI3aHHbIE C HMMM TTapaMeTpPbl SHEPTeTUUYECKONM ¥ TPAHCITIOPTHO CeTell, CTPYKTY-
DBI JKWJIUIITHO-KOMMYHAJIBHOTO XO3SI/ICTBa U Ap. B pe3ysbrare MporHo3bl pasBUTHS dJIEK-
TPOTPAHCIIOPTA SIBJISIIOTCST PETMOHAIbHO-CITeM(D1ue CKUMM.

Harre nccienoBanme umeer MpUKIagHOE 3HaueHMe, TaK KaK COOEPSKUT MeTomude-
CKMIA TIOAXOJ, K IIPOTHO3MPOBAHUIO PA3BUTHSI CUCTEM 3JIEKTPOTPAHCIIOPTA B YCIOBUSX He-
XBaTKU TaHHBIX JJIS1 TOCTPOEHMST IKOHOMETPUUECKUX Mofeieil. DTO JOCTUraeTcst 6aro-
Japst TPUMEHEHUIO OPUTMHATBHOM MOJEIN MMUTALMOHHOTO MOMEIMPOBAHNS Ha OCHOBE
CUCTEMHOM OUHAMMKU, MHCTPYMEHTApuii KOTOPOM 6a3mMpyeTcsl Ha YMCIEHHOM pelleHun
cucreM auddepeHIaabHbIX YPaBHEHNUI TTEPBOTO MOPSIIKA.

HenocperncTBeHHbIN MpeaMeT NAHHOTO MCCIENOBaHUS — co3daHue modenu Ons
OYEHKU U CYEHAPHO20 NPOZHO3UPOBAHUS GNUSHUSL KJIOUe8blX (akmopos HA passumue
anekmpompancnopma e pezuore. B xonmexcme modenuposarus asmopuet pewatom cine-
dylowjue 3adauu: ONEHUTb AVHAMMKY Pa3BUTUS 3JIEKTPOTPAHCIIOPTA B PErVIOHE B 3aBU-

' TEA (2018). Global EV Outlook 2018: Towards cross-modal electrification. OECD/ International
Energy Agency. URL: https://www.connaissancedesenergies.org/sites/default/files/pdf-actualites/
globalevoutlook2018.pdf (mara o6pamenns: 30.12.2019); IEA (2019). Global EV Outlook 2019:
Scaling-up the transition to electric mobility. International Energy Agency. URL: https://www.iea.
org/reports/global-ev-outlook-2019 (mara o6parienns: 30.12.2019).

2 Jipyrue HemOCTATKM, HAIIPUMeEP OTHOCUTEILHO KOPOTKUIA PoGer Ha OfHY 3apsiKy, JOCTaTOYHO
GBICTPO JIMKBUAMPYIOTCS C pasButvem TexHosorvu. Cunraercs, uro yke Kk 2023 — 2025 rogam 6y-
JIeT TOCTUTHYT mapuTeT anekrporpancropta ¢ IBC.
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CUMOCTY OT Pas3/IMUHBIX ClieHapueB: 1) CTemeHu PasBUTOCTU MHOPPACTPYKTYPhI 3arpa-
BOUHBIX CTAHIMIA, 2) MEPBUYHOTO rOCYLAPCTBEHHOTO 3aKkasa U 3) obbeMa Ccybcuamii Ha
MOKYTIKY 37eKTpoMoOwmIs. PazpaboTaHHasi MOJeb SIBSIETCSI YHUKAQJIBHOM O TMPUUYMHE
IyOOKOTO aHaJM3a PErMOHAJIbHOM CreluGUKY, ONpeaeuBIIeli KOHTEKCT MOIEeIMpPo-
BaHMsI, a TAK)Ke BBU/Y UCIIOJIb3yEeMbIX MIPYEMOB PerpeseHTalny MOTOKOBOM MOJen —
B YACTHOCTM OPUTMHAIBHOIO TOAXOAA K MOAEIMPOBAHMIO COCTOSIHMS BbIOGOpa MOTpebu-
TeJIs U BIUSIIOIIMX Ha Hero (hakTopoB.

Taxkum 06pa3oM, BbIIEIMM BOITPOCKI, HA KOTOPbIE OTBEYAET Mpe/jiaraeMast MOzesb.

Kakue nosmkHbl ObITh pasmMepbl CyOCHANU, YTOOBI TIOBIMATH HA PELIeHNEe O MOKYITKEe
2JIEKTPOMOOIIISI?

Kakoi1 MyuHMMabHbIM 06beM MHGPACTPYKTYPbI 3aIIPaBOK HEOOXOIMUM [JIST CTUMYJIN-
poBaHus 0TKasa ot aBTomobuseii ¢ IBC B mosb3y a7eKTpoMo6uieit?

Kaxkoii MMHMMAaJIbHBIN MAapK 3JIEKTPOMOOUIIEN HEOOXOOUM [IJIS1 CO3[aHNusl CTUMYJIOB B
Pa3sBUTHME YACTHOW CETH JIEKTPUUECKUX 3aIIPaBOK?

IlanHast Mozesib MOKeT ObITh MOJIe3HA [JIsl JILI, TPUHUMAIOILMX PelleHys B 061acTu
MOJIUTUKY CTUMYJIMPOBAHMS BHEAPEHUS 3JIEKTPOTPAHCIIOPTA, CIEIMAIMCTOB 110 aHAJIU3Y
PBIHKOB U Iuddy3um MHHOBAIMI (B LaHHOM CJlydyae — 3JeKTPOMOOWIIEN), a TakKkKe IIn-
POKOTO KpyTa JIMII, 3aMHTePeCOBAaHHbBIX B Pa3paboTKe YTOUHEHHBIX MPOTrHO30B AVMHAMUKI
PasBUTHST POCCUICKOTO PBIHKA 3JIEKTPOTPAHCIIOPTA.

B kauecTBe MUIOTHOTO PErvoHa Ijisl UCC/IenoBaHusl Oblia BbibpaHa KamuHuHrpas-
cKast 06/1aCTb.

IanbHelilliee comepskaHMe CTaTbM CTPYKTYPUPOBAHO ciemyrommmu obpasom. CHa-
yajia Mbl pacCMaTpMBaeM TeHIEHIMIM PaclpoCTpaHeHMsI 3JIeKTPOTPaHCIIOPTa B MuUpe, B
TOM 4MCJIe B CTpaHax pernoHa banatuiickoro mops. asee mpuBoautcs 6osiee mompo6Hast
XapaKTepUCTVKa Napka TpaHcrnopra B KanuHuurpaackon obnactu. [TapaiesbHo 06CysK-
JalOTCSI OCOOEHHOCTH M OT'PaHMUYEHVS] MOIEIMPOBAHMSI PA3BUTHS SJIEKTPOTPAHCIIOPTA U
3apsifHOM MHGPACTPYKTYPBI MIPYU HEJLOCTaTKe HAGJIONEeHMIA. 3aTeM Mbl ONMCHIBAEM IO[-
XOJI HA OCHOBE VIMUTAIIMIOHHOTO MOJEJMPOBAHMSI, KOTOPbIN YUUTHIBAET OOPATHbIE CBSI3U
MEXKIY MapKOM 3JIeKTPOTPAHCIOPTa U 3apsiAHON MHOBPACTPYKTYypoit. Mbl UCIOIb3yeM
npukianHoii naket AnyLogic PLE mis peammsaumy Mozmeny CMCTeMHOM IMHAMMKY [9—
11]. Onst anpobauum mpeioskeHHOM MOAeIN UCTIOMb3YIOTCs faHHble KanuHuHrpagckom
ob6nacty. KanmmHuHrpazckas o6aacTb 061aaeT YHUKAIbHBIMY XapaKTePUCTUKRAMM TIJIST
OTPabOTKM PErMOHAIBHBIX MMUTAIMOHHBIX MOZesel 61aroqapss CBOEMY 5KCKIABHOMY
TIOJIO’KEHVIO ¥ KOMITaKTHBIM pa3MepaM KITIOUeBBIX mopcucTteM [12]. DTo mosBossieT pac-
CMaTpuBaTh €e B KaueCTBe MUJIOTHOTO PErMOHa /IS apoOaLuy TOTUTUKY TTONAEPKKIA 1
Pa3BUTHMS TEKTPOTPAHCIIOPTA IJisT pernoHoB Poccum. Mbl ucCTOIb3yeM OIEHKM Ha OC-
HOBEe peaJIbHbIX CTaTUCTUUECKUX JAaHHbBIX MO PasBUTUIO MHAMBUIYATbHOTO M KOMMepUe-
ckoro TpaHcrnopra KammHuHrpaackoi o6aactu (Ha OCHOBe 6a3bl JaHHBIX « ABTOCTAT»), a
TaKsKe CIieHapHbIe MOAXOIbI K MOZEIMPOBAHMIO MHCTPYMEHTOB CTUMY/IMPOBAHMSI CIIpOCa
(TakMx Kak cyocummMu Ha IpuobpeTeHe 37IeKTPOMOOIIIel U pasBUTHE 3apsSIHON MHMpa-
cTpyKTyphl [13; 14]. AHanu3 MOay4YeHHBIX Pe3yabTaTOB M OOCYKIEeHMe HaIpaBlieHUI
JaJbHENIIIero pasBUTYS TAHHOM TEMATUKY 3aBEPILAIOT PaboTy.

O630p TeHJeHIMI Pa3BUTUS IEKTPOTPAHCIIOPTA B MUpe
U B peruone BanTuitckoro mops

DJIeKTPOMOGIIIN TIOYUAIOT BCe GOJBIIYIO MOMYISIPHOCTh. [0 MporHo3am BemyIimx
MMPOBBIX 9KcIepToB, K 2030 romy mo 20—30 % aBTomapka pasBUTBIX CTpaH OYOYT 3J1eK-
TpuueckuMiu. B HeKoTOpble cTpaHax, Kak, Harpumep, B HopBeruu, siByisoIiencs jmie-
pPOM IO [TOJie PbIHKA 3JIEKTPOMOOUJIEN CPeoM YaCTHOTO aBTOMOOMJIBHOTO TPaHCIIOPTa,
yke Ha koHer 2018 roga anekTpomMo6mIM cocTaBmm 46 % pbIHKa®.

HOuvHamuka passutus napka snekrpomo6mieii (BEV-u PHEV-tunos) B Mupe TecHo
CBSI3aHA C IVHAMMKOM Pa3BUTHsI OOLIECTBEHHO 3apsaHO MHOPACTPYKTYPHI (puc. 1).

5 [EA (2019).
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Puc. 1. I'noGanpHas AMHAMMUKa PasBUTHMS ITapKa 3JIEKTPOMOOGIIIEN 1 0611eCTBEHHON 3apsIHON
mHbpacTpyktypsl 32 2010— 2018 ropp! (JieBas 1IKaaa — ThIC. aBTOMOOWMIIEN,
[paBast IKajaa — ThIC. CTAHIINIA)

Hcmounuxu: IEA (2019), pacueTsl aBTOpPOB.

BuenpeHnne snekTporpaHcriopra B Poccun uuer ¢ CuabHbIM OTCTaBaHMEM IO CpaBHe-
amto ¢ CIIA, Kuraem u Begymmmu crpanavu EC. Tak, Ha konern;, 2019 ropa B Poccun Ha-
CUMTBIBAJIOCH OKOJIO 4,8 ThIC. aekTpomobwtet. K 2025 romy mostst o6bema mpomask syek-
TpoMOOMJIeN, 1O OlIEHKaM OTpac/IeBbIX SKCIEPTOB, He mpeBbicuT 0,6 %, 4TO COCTaBUT
0KO0JIO 15 ThIC. emyuui 31ekTpomobueitt. s cpasuenus — Kuraii, crpanst EC n CIIIA
SIBJISTFOTCSI MMPOBBIMU JIMZIEpaMy TI0 BHEIPEHUIO 3JIeKTPOMOGIIIel, peacTasiss 45, 24
u 22 % COOTBETCTBEHHO MUPOBOI'O PbIHKA 3JIEKTPOMOOWIIEN B 00beMe 5,1 MJIH 2/1eKTpo-
mo6wtent B 2018 roxy. C 2013 mo 2019 roxm MupoBbie MPOHAKM 37€KTPOMOOIIIEN POCIIN
60see yem Ha 50 % B rop exxeromHo, n K 2030 romy MUpPOBOI PHIHOK 3JIEKTPOMOOWIIEN,
coracHo nporuo3am IEA, cocrasut ot 130 mo 250 MJIH equHMII, JOJIST SJIEKTPOMOOMITEN
B ITpOJayke HOBbIX aBTOMOOMJIEN Uepes IecsIThb JIeT MoxkeT coctaBuTh 10 70 % B Kurae, mo
50 % B ctpanax EC, 37 % B SInouuu u 6onee 30 % B CIIIA u Kanage®.

Cpeny KitoueBbiX (aKTOPOB, OTPAHNUMBAIONINX MACCOBBIN CITPOC Ha 3JIEKTPOMOOU-
JIV CpeOy HaceJIeHNsI, TPAAULIMOHHO BBIAEJISIOTCS IJIUTEIbHOE BPeMsI TIOA3aPSIAKY JJIeK-
TpOMOOGMJISI, HEGOJIBILION MPOGEr 3JIEKTPOMOOWIIS Ha OIHOM 3apsifie, BbICOKAsi CTOMMOCTh
aBTOMOOWJIS, HEPA3BUTOCTh 3apsagHOi MHpacTpyKkTyphl. OmHAKO 3a mocaeguue 5 jer
aKTMBHOE Pa3sBUTHE TEXHOJIOTUI TTO3BOIWIIO €C/IV He CHSITh TIOJTHOCTbIO GOJIBIITYIO YacTh
13 TepeuMCIeHHbIX BbIllle OTPAHUYEHNI, TO B 3HAUNUTEIBHONM CTENEHM UX OCIaOUTD.

ITo mMmerommMcs: HAGTIOMEHUSIM CKJIAIbIBAETCS JOCTATOUHO YCTOMYMBASI MPOIIOP-
1S, COTJIACHO KOTOPOW IS TTOJTHOLIEHHOT'O Pa3BUTHS JIETKOBOT'O 3JIEKTPOTPAHCIIOPTa Ha
10 anexTpomob6mIIeit fomkHa GYHKIMOHMPOBATh KaK MMHMMYM 1 oOIiecTBeHHAsI 3apsii-
Hast craHims’. [Tpuuem sapsaHas uHOPACTPYKTypa MOKHA PasBMBATHCS C HEKOTOPHIM
ornepeskeHneM s obecrieueHnst KpUTUUIeCKOM MacChl aBToMo6uen. [1pu 3ToM Kaskablit

* O630p aBTOMOGWITIBHOTO phiHKa Poccun B 1 monyropmu 2019 . u nepcniekrusbl passutust. Crelr-
Bbimyck: anekrpomobman. C. 10. URL: https://www.pwc.ru/ru/materials/pwc-auto-press-briefk
ing-2019.pdf. (nara o6pamenns: 12.01.2020).

5 [EA (2019).
s JEA (2019).
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9JIEKTPOMOOWITb TOJIKEH MMeTh MHIMBMAYAJbHOE MEeCTO AJII HOYHOM 3apsiiku. Takue
TEeXHOJIOTMYECKIe TPeGOBaHMSI OOBSICHSIIOT Pa3/iMyHble CTPATerMu PasBUTUS 3apsiTHON
MHOPaCTPYKTYphI B pasHbIX pernoHax. Kak BugHO Ha pucyHke 2, Kuraii siBisieTcst Mupo-
BBIM JIVIEPOM IO KOJIMYECTBY 3apSIAHBIX CTAHIVIA, TIPY 9TOM JieJIaeT CTaBKy Ha pPa3BUTHE
6bICcTpON 3apsiaku (puc. 2,6)".

Puc. 2. PacnipocTpaHeHnue oGIIeCTBEHHBIX 3apsIHbIX CTAHIIMIA B MUPE
B nepuop, 2010—2018 rr., mt.:
a — CTaHIY MeIJIEHHON 3apsiiku; 6 — CTaHIMM ObICTPON 3apsiiKA

Hcmounuxu: IEA (2019), pacueTsl aBTOPOB.

OKCIIepThI MPOTHO3UPYIOT AOCTISKeHME TTpobera B 400 Muib Ha OgHOM 3apsiike (~ 644
KM) Ha TOPMU3OHTE 5 JIET, UTO MO3BOJIMT IIOJIb30BaTe/ISIM 3JIEKTPOMOOMIIEN 3HAUNTEIbHO
YBEIMUUTh TIOE3IKM Ha JIJIMHHbIE OMCTAHIVM ¥ TIOBBICUT CIIPOC HA OOIECTBEHHbIE 3a-
npasky [15].

HarmpotuB, M1poBOii JIMzep MO KOJMMUYECTBY JIEKTPOMOOWIIEN Ha AYIIY HaceIeHus —
HopBerust — opueHTUpyeTCs Ha MeIJIEHHYIO 3apsiAHYI0 MHDPACTPYKTYpy. BeposTHO, 3TO
OOBSICHSIETCSI CTPYKTYPOI SKVJIMIITHOTO XO3SIICTBA, IPU KOTOPOM GOJBLIMHCTBO JTOMOXO-
3SICTB MMEIOT MHAMBUYa/IbHbIE KUIble ToMa (TOTbKO OKOJIO '/, MOMOXO3SI/CTB IPOXKMBa-
€T B 6OJIBIINX MHOTOKBAPTUPHBIX ToMax)®. CiemyeT OTMETUTD, YTO 3afa4a ONTUMMU3ALNAN
MHGPACTPYKTYPhI 3aBUCUT TAKKe OT CTOMMOCTU JIEKTPUUECTBA B PETMOHE, COCTOSHUS
9HeproceTell ¥ BO3MOXKHOCTEN TOPOACKOTO XO3SIICTBA OCYIIECTBIATh TEXHOJIOTUUYECKOE
MPUCOeIMHEHVIE HOBBIX 3apPSIIHBIX CTAHLIMNA, & TAKKE MX ONMTUMAaJIbHOE IPOCTPAHCTBEHHOE
pacrnpenenenue. Tak, ucciaenoBanme mokasasno, uto B CLIA mpu 3arpyske CTaHIVI Obl-
cTpoii 3apsimku Ha ypoBHe 20 % 1 6071ee CTOMMOCTb 3apaBKM Ha 00111eCTBEHHOM CTaHIUYU
CTAHOBUTCSI KOHKYPEHTOCIIOCOGHO C 3aMpaBKON JoMa — CPEIHSS 3arpysKa, Mo JaHHBIM
nccnenoBanus, B 2018 ropy cocrasisiia okomno 5% [15].

OcobeHHOCTM aBTOMOOMIIBHOTO PbIHKA KamMHMHTpagCcKoi 06s1acTy MpeCTaB/IeHbI B
CJIeNYIONIEM paszielie CTaThu.

" He BOaBasich B TEXHMYECKIE OAPOGHOCTI, OTMETHM, UTO [TOKA GOJIBIIMHCTBO ITyOIMYHBIX 3aPSIIHBIX
CTaHUMII OTHOCSITCS K YCIOBHO KaTeropuy MeJIeHHbIX (Slow), TOTOMY UTO paccumMTaHbl Ha BblaBa-
€MYI0 MOIIHOCTb puMepHO 10 20 kBT Ha aBTOMOGWIIb. JIerKo BUZETD, UTO JISl 3apSAKM aBTOMOOWIIS
Ha 20 KBty nonago6urcst 1 v (mpy 9ToM GOJBLUIMHCTBO aBTOMOGWIIEH TIOKA OPUEHTUPYIOTCS Ha eM-
kocTb 6aTapen okoso 40 kBtu). Cunraercsi, uto GrIcTpbie 3apsimHble cTaHiyy (fast) MOryT BblgaBaTh
50 u 6osiee kBT Ha aBTOMOGMITB, TEM CaMbIM COKpalLast Bpemst 3apsiiku B 2,5 1 6osee pas. TexHomorum
O4eHb GBICTPO PA3BUBAIOTCSI, U y3Ke BHEAPSIFOTCS cTaHumu (super-fast), kotopbie MoryT BbizaBathb 150
u 6osiee KBT Ha onyH aBToMOGWTE. OTHAKO TIOKA GOMBIIMHCTBO aKKYMYJISITOPHBIX 6aTapeii (1 cucteM
YIpaBIeHMs 3apsiioM) He MOTYT MIPMHMMATh TaKyto MOIIHOCTb. Ha ropmsonte 10 et cutyarys mo-
KeT KapIMHAaIbHO MU3MEHUTHCS, UTO MPUBEIET K CKAYUKOOOPa3HOMY POCTY UMCIa 3JIeKTPOMOGIIIEN.

8 TlompoGHas cTaTuCTHKa JOCTYIHA 10 agpecy: Dwellings. Statistics Norway. URL: https:/www.
ssb.no/en/boligstat (maTa obparenus: 16.01.2020).
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ABTOMOOMIBHBIN TPaHcHopT B KasmuuHrpaackoit o6acTu:
MCXOHbIE JaHHbIE 1JISI MOJE/IN

Heckonbko (akTopoB, MO HallleMy MHEHMIO, CO3[AIOT TpUBJIeKaTeIbHbIE YCIOBUS
DT TIAJIOTHOTO TIPOEKTa IO CTUMY/IMPOBAHMIO PAasBUTHMS dJeKTpoTpaHcmopTta B Kamm-
HUHT'PaZCKOM 001aCTu:

1) ymo6Hoe reorpaduueckoe pacrosioxkenne — KanMHuHrpaackast 061acTb I'paHUUNT
¢ nBymst ctpaHamu EBporerickoro corosa (ITosbiia, JInTsa), rae sjeKTpoTpaciopT aKTUB-
HO Pa3BUBAETCS], @ BMECTE C HUM U CETh 3JIEKTPUUECKMX 3aMTPABOK;

2) OTHOCUTEJIbHO HeGOJIbIIMEe PasMepbl pErMOHa — MaKCMMaJIbHasK MPOTSHKEHHOCTD C
3amaja Ha BOCTOK cocrasjisier 205 kM, ¢ ceBepa Ha or — 108 KM, uTO 103BOJISIET 3 deK-
TUBHO UCIIOIb30BaTh JIEKTPOMOGHIIb /IS TepeMelleHNii BHYTPY PermoHa, yUnThiBast BO3-
MOKHOCTY ITpo6era COBpeMEeHHbIX 3IeKTPOMOOMIIel Ha ofHo 3apsake 10 250 —400 km;

3) Ha/MuMe MOLITHOCTEN, MO3BOJISIONINX JIOKAIM30BaTh ITPOM3BOICTBO 3JIEKTPOMOOH-
Jiel, KOMIIEKTYIOIIMX, SJIEMEHTOB 3apsaHON MHGPACTPYKTYPbI KaK B MacIlTabaxX permo-
HaJIbHOTO, TaK M HAIMOHAbHOTO PbIHKA;

4) GraronmpusTHbIE COLMAIbHO-IeMOorpaduuecke XapakTePUCTUKM — HaceseHue
obnactu coctasiser 1,022 Thic. yesnoBeK, U3 HUX 622,4 ThbIC. UeJIOBEK TPYIOCIOCOOHO-
'O BO3pacTa, U3 KOTOPbIX 527,5 ThIC. U€JIOBEK IKOHOMUYECKM aKTUBHOTO HaceJeHus (110
nanHbiM Ha 2017 rom, ypoBeHb 3aHATOCTM HaceseHus coctaBui 67,1 %)%

5) mpo3payHOCTh PErMOHAIBHON IHEPTETUUECKOI CETH.

B manHOM McciemnoBaHuy Mbl OKYCHMPYyeMCsSl Ha CETMEHTE JIETKOBbIX aBTOMOOWUIIEN,
MTOCKOJIbKY KOMMEPUECKMIZ ¥ OOIIeCTBEHHbII TPAHCIOPT MMEET CYIIEeCTBEHHYIO CITell-
UMUKy ¢ TOUKM 3peHust pasBuUTMS. TeM He MeHee C TOUKM 3PEHUS] TOCYIapCTBEHHO
MOJIEePyKKY TapK OOIIeCTBEHHOTO TPaHCIOpTa 061aaeT MpeuMyIIeCTBOM — 3apsigHast
MH(PaCTPYKTypa B MEPBYIO OUepenb KOHIIEHTPUPYETCS B MecTax 6a3upoBaHus mapka, a
TaK>Ke BIOJIb OCHOBHBIX MapIIPYTOB CJIEAOBAHMS.

11t MToHVMaHMsI O6ILIEN KapTUHBI IPUBEIEM paclpeesieHyie TPaHCIIOPTHBIX CPENICTB
o tumnam aJst KanmuuHrpamckoi obaactu (Tabo. 1).

Tabnuya 1

Pacnpepesienne o TMIamM TPaHCIOPTHBIX cpeacTB B KanmuuHrpaackoit 06;1acTu, ThIC. IITYK

Ty TpaHCIIOPTHOTO CpencTBa Konmuectso Hons, %

Jlerkossie aBromo6us (PC) 359 75,3

MasoroHHaskHbI Tpy30Boii TpaHcrnopt (LCV) 54 11,3

I'pysosbie aBromobmmn (HCV), cpenHe- 1 KpyITHOTOHHAsKHBIE 28 5,9

TpaHcropTHBIE CpeacTBa IJIsl TePeBO3KM, 3a MCKIIOUEHNEM 3 0,6

LCV

[Tpoune (MOTOTEXHMKA, TPULIETIBI U T.II.) 33 6,9
Bcezo 477 100,0

Hcmounuxu: 6a3a JaHHBIX « ABTOCTAT», pacyeTbl aBTOPOB.

ABTOMOOGWIBHBIN TTapk KannHMHIpagcKoii 067acT MMeeT CTPYKTYPY, YHACIeqOBaH-
Hyto 13 Hauasa 1990-x romoB, CBSI3aHHYIO C aKTMBHBIM BBO30M IOEPYKAHHBIX JIETKOBBIX
aBromo6usient u3 EBporbl. TeM He MeHee yuHaMMKa MOTPEOUTETHCKOTO TIOBEIEHNS U3Me-
HWIACh, YTO BUIHO IO CMEHE CTPYKTYPBI JOJIM aBTOMOOWMJIEN TI0 CTPaHe TPOUCXOXKIEHMS
npousBopuTens (Tabi. 2).

° [pozno3 GanaHca TPyIoBbIX pecypcoB Kamumurpazackoii o6nacty Ha 2018 —2020 rogpr. URL:
https://gov39.ru/biznesu/zanyatost/prognoz_balansa.php (gara o6pamienus: 15.01.2020).
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Tabnuya 2

CTpyKTypa napKa JIerkoBbIX aBToMo6m1el KaauHuHrpaackoi 06/1acTu o Bo3pacTy
M 10 cTpaHe mpoucxoxkaenns'’ Ha kouer 1-ro keaprana 2019 roaa, wr. / %

Crpana o 1991 roga | 1991—2000 | 2001 —2010 |2011—2019* Utoro™*
Tepmanus 72 065/20,1 | 46 516/12,9 | 27578/7,7 | 14372/4,0 | 160 531 /44,7
SInoHust 9817/ 2,7 16 826 /4,7 | 33586/9,3 | 18345/5,1 | 78 574/21,9
OpaHuys 2607 /0,7 6159/1,7 13079/ 3,6 7974/ 2,2 29 819/8,3
CIIA 7855/2,2 5922/1,6 10424/2,9 3886/ 1,1 28087/17,8
IOskuas Kopest 47/0,0 1170/0,3 9119/2,5 17199/4,8 | 27535/7,7
Poccus 4415/1,2 3132/0,9 4038 /1,1 2828 /0,8 14 413 /4,0
Uexus 17/0,0 886/0,2 3027/0,8 5586 /1,6 9516 /2,6
LIBewust 1435 /0,4 626/0,2 958/0,3 277/0,1 3296 /0,9
Wrams 1066 /0,3 706 /0,2 480/0,1 31/0,0 2283/0,6
Bemko6puranmus 68/0,0 594 /0,2 671/0,2 382/0,1 1715/0,5
Kuran 0/0,0 0/0,0 396 /0,1 1271/0,4 1667 /0,5
TIpoune 498 /0,1 724 /0,2 446 /0,1 110/0,0 1778 /0,5

Bcez0|99 890 /27,8 [83261/23,2 [103802/28,9|72 261 /20,1 |359214/100,0
Hcmounuxu: 6a3a JaHHBIX « ABTOCTAT», pacyeTbl aBTOPOB.
Ipumeuanue: * — ua xoner| 1-ro keaprana 2019 roga. B npuBeneHHbIx JaHHbIX 0KoJIO 10,2 ThIC.

aBTOMO6MIIeN (2,9% OT 0611ero unciia) MpUHALIESKUT IOPUIVUECKUM JILIAM.

[ToBbIllIeHMe A0 HOBBIX aBTOMOOMIIEN, TPHOGPEeTaeMbIX JOMOXO3SIICTBAMM, CBSI3aHO
C YBeMUYEHNEM A0V KOPECKUX W YEIICKUX aBTOMOOWIIEN, KOTOPhIE BBITECHSIIOT C PhIHKA
HeMeIKue U SIMOHCKMe Mopem (puc. 3). Ha 6eH3uHOBbIe aBTOMOOMV nipuxonuTcs 83,3 %
mapka, 16,4 % coCTaBsioT qu3e/IbHbIe aBTOMOOMIIN, OCTa/IbHbIE — IMOpuIHbIe (x0T 85 %
ot ux uncieHHocty npuxomutcs Ha 2007 —2011 rompr Beimycka). OTMeTHM, UTO Ha Ce-
penuny 2019 ropa B Kanuuuurpanckoi obmactyt 66010 3apeructpuponaHo okoso 800 ru-
6puAHbIX 1 10 MOTHOCTBIO 97IEKTPUUECKUX aBTOMOGMIIEN. DTO CBUIETEIHCTBYET O TOM, UTO
ke B HEPA3BUTON C TOUKM 3pEHMsT BJIaJieHNsI SJIEKTPOMOOIIIEM Cpefie HaXOMsATCS KaTero-
PUM TIOTPEOUTENEN-MHHOBATOPOB, TOTOBBIX MTPOGOBATH MPUHIUTINAIBLHO HOBbIE TIPOIYKThI.

Puc. 3. Ctpykrypa napka yierkoBbix aBromo6miien 2011 —2018 rogos Beimmycka
10 CTpaHe MPOUCXokaeHus B KasmHuHrpaackoi obiacTu

Hcmounuxu: 6a3a JaHHBIX « ABTOCTAT», pacyeTbl aBTOPOB.

10 C)'IE,ILYET VIMETDb B BUY, UTO «CTPaHa MPOUCXOXKOEHMS» YaCTO OTIIMYAETCS OT «CTPaHbI IIPOU3BOM-
cTtBa». Mbl YUUTBIBAEM MMEHHO CTpPaHy IPOUCXOKOEHMS (6peH,ua), ITOCKOJIbKY, ITO HallleMy MHe-
HNIO, OHA OKa3bIBaeT GoJibliiee BIIMsIHIE HA HOTIJE6]/ITEIIbCKI/Ie IIpearnoyTeHms.
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TeMm He MeHee KOIMUeCTBa IeKTPOMOOIIIEN ellle HeJOCTaTOYHO, UTOOBI UCIIOIb30BaTh
M3BECTHBIE B TEOPUM OTPACTEBBIX PHIHKOB METOIbI IMCKPETHOrO BbIOOpA JJIS aHAIM3a
crpoca [16]. B ctpaHax c 607ee akTMBHBIM Pa3BUTHEM IEKTPOTPAHCIIOPTA, €CTeCTBEH-
HO, TPeIITPUHUMAJIUCH MTOTBITKM OLEHKM TOTEHIMATbHOTO CITPOCca C TOMOIIIbIO SKOHOME-
Tpuveckux MeTonos [17]. OnHako cienyeT OTMeTUTD, YTO UX IIPMMeHeHe OrpaHNYeHHO
He TOJIbKO MMEIOIIMMMCS JaHHBIMM, HO U crieldUKON Mofeupyemoit cutyaryu. [leno B
TOM, 4TO Hanbosiee COBpeMeHHbIe MOAM(UKAIMM CMEIIaHHbIX JIOTUT-MOJIeJIeN MUCKPeT-
Horo Bei6opa [18, c. 955—970], Bocxomsiume Kk BLP-monenu [19], c/ioxkHO amantupyior-
CS K CUTyalyM, KOTia K MMEIOIIMMCST Ha PhIHKE MPOAYyKTaM H0OaBJISeTCsl aJibTepHATUBA
C MPUHLIMIMAIBHO OTIMYAIOIIMMMUCS XapaKTepucTukamu. B Takux ciayuasx BocTpebo-
BaHHBIMM CTAHOBSITCSI METOMIbI UMUTALIMIOHHOTO MOJIEJIMPOBAHMSI, B TOM UMCJI€ ar€HTHbIE
MOJIEeV, MOJEIY CUCTEMHOM OVHAMMKH, a TAK)Ke MX KOMOMHAIUM.

B mepcriektuse mo 2025 roga Ha pbIHKE 3JIEKTPOMOOWIIEN GymyT mpeobsianarh He-
Gosbline aBTOMO6MIINM, a y3Ke mociie 2025 roga MOXKHO OKUIATh JOCTATOYHOIO PasBUTHS
TEeXHOJIOTMM TIPOU3BOLCTBA aKKYMYJISITOPOB JJIs1 0becrieueHus ux 3G hekTuBHOCTH B 6O-
Jiee rabapUTHBIX CErMEHTaX. B CBsI3M C 3TUM BaskHO, UTO B CTPYKType TapKa He MeHee
35 % 3aHMMalOT KOMITaKTHbIE aBTOMOGWIM (Tabi1. 3).

Tabnuya 3

IMorpe6uTenbCKME MPEAIOYTEHNS 10 KaTeropusiM aBToOMOOWIIel ¥ TUIIaM Ky30BOB,
B Kanmmuuurpaackoit o6;1acty, % OT 0011el YMCIEHHOCTH IapKa

Kareropust CenaH YHuBepcas XoTubek Hpyrue Uroro
A 0,11 0,03 2,03 0,02 2,19
B 7,46 0,75 6,14 1,26 15,62
C 6,55 1,87 9,55 2,01 19,98
D 15,59 5,02 0,41 2,91 23,93
E 8,55 1,38 0,05 0,63 10,61
MPV 0,01 4,04 0,83 0,00 4,88
SUV 0,01 15,96 0,85 0,16 16,98
[Mpoune 1,82 0,72 0,37 2,90 5,81
Bcezo 40,10 29,78 20,23 9,89 100,00

Hcmounuku: 6asa JaHHBIX « ABTOCTAT», pacyeThl aBTOPOB.

Ilpumeuanue: BbimesneHbl yCIOBHbIE KaTeropuy 6asbl AaHHBIX «ABToctat». MPV — Mul-
ti-Purpose Vehicle (MHoroieneBoe TtpaHcrmoptHoe cpenctBo); SUV — Sport-Utility vehicle
(CIIOPTMBHBIN BHEAPOKHUK).

[TpoBemeHHbIN aHAIN3 TTO3BOJISIET NTEPENITH K OlLIeHKe MOTEeHIMaIbHOIO CIIpoca Ha
J1eKTPOMOOWIIN [AJISI IOCTPOEHUS ClieHapueB IpejjiaraeMoil HaMM MMMUTAIMOHHOM
MOJIesIV Ha OCHOBE CYCTEMHOM OMHaMMKY. VICIIOIb3yeMblii CUCTEMHO-AVHAMMYE CKII
MOAXON, JAaeT BO3MOXXHOCTb Peayn30BaTb MHOTO(GAKTOPHOE MOIENIMPOBAHME CIIOXK-
HBIX COIMaJIbHO-9KOHOMMUYECKUX CUCTEM C YYeTOM HesMHelHbIX 3¢ddeKkToB obpat-
Holt cBasu [11; 20—22].

CTpyKTypa Mopaenun

B ocHOBe cMCTEMHO-AMHAMMYECKON MOMEIN JIEKAT MOAUGUIMPOBAHHAS MOIesb
nuddysmum nHHOBanMOHHBIX MpopyKToB @. Bacca [23; 24]. CucremHas AMHAMMKA OC-
HOBaHa Ha B3aMMOZENCTBUM IMOTOKOB M Hakomuresnen (puc. 4). Hakomurenu mpencras-
JISTIOT COBO0J COCTOSIHVYE KOHKPETHONM TepeMeHHO! B JaHHbII MOMEHT BpeMeHH, a ITOTO-
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KU — TIOJIOKUTEJIbHbIE UJTV OTPUIIATEIbHbIE U3MEHEHMS TaHHOV TIEPEMEHHOM 3a IepUo/I.
KitoueBoii OCOGEHHOCTBIO MOJieJieli CUCTEMHOM OUHAMUKM SIBJISIETCS BO3MOMKHOCTH
MOJIeVPOBAHYSI OOPaTHBIX CBSI3eM (B TOM YMCJIe C 3JIEMEHTAMM 3ara3IbIBaHVs) MEXKIY
mepeMeHHbIMM. ['MOKOCTh ammapaTa CMCTEMHOM AMHAMMKY 3aK/II0UaeTCs B UMCIEHHOM
MOJIEMPOBAHUY MTPOIIECCOB, UTO IMO3BOJISIET UCIIOTB30BATh MPOM3BOJIbHBIE 3aBUCUMOCTHU
MEX[y MepeMeHHbIMM M CHUMAaeT TpeOOBaHMSI aHAJIUTUUYECKOM Pa3pelMOCTy CUCTe-
MbI. [IpMHIINUITBI COBPEMEHHOM CUCTEMHOV AMHAMMKY PEKOMEHIYIOT 136erath U3JIUIITHEN
CJIOKHOCTHU U AeTaM3alMM MOZENN, OTpaskaTh Haubosiee CyleCcTBEHHbIe CBOVCTBA MO-
nenmpyeMoii cucremsr [25; 26].

Knaccnueckast mogenp @. bacca mpenmnosaraet, 4to 0601 PhIHOK MOKHO TpecTa-
BUTb B BU/I€ KAK MUHMMYM JIBYX II€PEMEHHbIX — KOJMYECTBa MOTEHIIMAIbHBIX 1 (hakTH-
yeckux mokymnarenei [23]. VIHTeHCHBHOCTD ITePETOKOB MEKAY JTaHHBIMM KaTerOpySIMU
3aBUCUT OT IMPOM3BOJIBHOrO uKcia ¢akropoB. baszoBast Monenb Gbula CyIeCTBEHHO Iie-
pepaboTaHa U amanTypoBaHa aBTOPaMM AJIs OTPaskeHMst CIIeIMbUKY TPUHSITHS peIlIeHni
moTpebuTesIeM OTHOCUTEBHO BhIGOpa Mexkay aBToMobmiem ¢ JIBC u anekTpomo6uiem.
Kak ormeuasnoch, B JuTepaType akKTUMBHO PacCMaTPMBAIOTCS MOIENM MMUTALMOHHOTO
MOJEIVPOBAHYS PACIIPOCTPAHEHNS HIEKTPOTPAHCIIOPTA TI0 PA3IUMYHBIM PErMOHaM MMpa
[27—33]. Ommumsamy mpepJiaraeMoi MOJeN SIBJISIIOTCS 0COOEHHOCTY MOJIeMPOBaHMS
TIPUHSITHST TTOTPEOUTETBCKUX PeIlleHMId TIPU BbIGOpE 37EKTPOMOOWIISI U CTPYKTypa 06-
paTHbIX cBsizeii. Mopesnb paccuntana Ha 120 nepuomos (MecsieB). OGIIMI BUI MOIEIN
MIpeJCTaB/IeH Ha PUCYHKe 4.

Mopesb COCTOUT U3 IBYX OCHOBHBIX OJIOKOB:

1) 6y10Ka IPMHATHMS TOTPeOUTEIbCKUX pellleHnit «IToTpeGuTenbCckIil BI6OP»;

2) 6roka «3apsimHast MHGPAaCTPYKTypar.

Biiok «IToTpebuTenbcKMil BbIGOP» OTpaskaeT MPUHIMIIMAIBHYIO CXeMy BbIGOpa
Meskny aBromobuiisivmu ¢ JIBC u anexktpomobusisimu. Hakomurenb «IToTeHIMaabHbIe TO-
KyTaTeu» JOMOJIHUTENIbHO pasaesiseTcst Ha aBe rpymmbl — «[Tokymnarenu [1BC-aBTomo-
6ueii» u «ITokymarenu saeKTpoMobusei» (JaHHBIM TPYIIaM COOTBETCTBYIOT OTHOM-
MeHHbIe HakonuTeu Ha pucyHke 4). «ITokynaresn [IBC-aBToOMOOUIEN» MO MCTEUEHUN
onpeneneHHoro nepuona (60 mecsieB, YTO SKBUBAJIEHTHO CPeSHEMY CPOKY BJIafeHUsI
aBTOMOOMIIEM) TIEPEXOAST B Kateropuio «IIokymaresab B COCTOSTHUM BbIGOpa» (COOTBET-
CTBYIOLLIMIA HAKOIUTEJb). B 9TOM COCTOSIHMM OHM MOTYT CIejaTh BbIOOP KaK B IOJIb3y
aBroMo6uis ¢ JIBC (Bo3BpallialoTcst B COOTBETCTBYIOIINIT HAKOTIUTENb — «IloKymarenn
I BC-aBromMo6mIeii»), TaK U B TIOIb3y JIEKTPOMOOWIISL. BBIOOD B IMOJIBb3Y 371€KTPOMOOUIIS
OCYILECTB/ISIETCS B 3aBMCUMOCTY OT IIPUBJIEKATEIBHOCTH OIIINM TIOKYIIKM 3JIEKTPOMOO-
JISI TIO CPaBHEHMIO C MOKYTIKOM TPaAUIIVOHHOTO aBTOMOOWIISI ¥ OTIpeessieTcsl Ha OCHOBA-
HUM COOMHOWIEHUSI CIMOUMOCMU YEHbl HA 3JIeKMPOMOBUIL C yuemom 20Cy0apCcmeeHHou
cybcuduu u cmoumocmu asmomo6uns ¢ JIBC. Uem HUKE CTOMMOCTb 3JIEKTPOMOOUIIST C
yuyeToM cybcuaum o cpaBHeHuo ¢ [IBC-aBromo6uieM, TeM Bbillle 3aMHTEPECOBAHHOCTh
MOTEHIIMATLHOTO MOKYTIATeNs] B BBIGOPE 3JIEKTPOMOOWIIS.

KpuBast mpennoutreHus aBToMOOMIE B 3aBMCUMMOCTM OT CTOMMOCTM OCHOBaHa Ha
SKCIIEPTHBIX OLIEHKAaX aBTOPOB CTATbM U IMpeCcTaBjieHa Ha pucyHke 5. Tak, Harmpumep,
€CJIM CPeNHSS CTOMMOCTh CYOCUIMPOBAHHOTO 3JIEKTPOMOGMIISt B 1,5 pasa HIsKe cpemHen
croumocTtu aBromobusst ¢ IBC, To 15 % mokymnaresieii, HaXOASIIMXCS B COCTOSIHUM BbI-
6opa, BhIGEPYT 371eKTpOMOOU/Ib. B ciyuae, ecin CTOMMOCTh CyOCUIMPOBAHHOIO 3JI€K-
TpomMoOuJIsi OyfeT B ABa pasa HUKE, TO BbIOOD B IOJIb3Yy 3JEKTPOMOOUIIST OYOyT IeiaTh
yyTb 60see 20 % mokymaTesei.
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Puc. 5. KpuBast mpeAnouTennii moTpeduTesieit, COBepIIaoIMX BbIOOP B TOIb3Y JIEKTPOMOOUIIS,
B 3aBUCYMOCTY OT COOTHOLIEHVsI CTOMMOCTHU aBToMobmsisi ¢ JIBC K 251eKTpoMo6uiio

ITo cratuctuke B cpegHeM B rof B KaamHUHIpaaCcKoM 0671aCTV MPOJAETCS OKOJIO 8
TBIC. aBTOMOOWJIEI, U3 KOTOPbIX MPUMEPHO MOJIOBMHA MPUXOOUTCS HAa HOBbIE aBTOMO-
6w, npomaHHble B KpeauT (4 194 aBromo6uis B 2018 romy)!!. Cpeguuit pasmep aBTO-
kpenura B 2018 rogy cocrasmt 883 Thic. py6. Eciim kpemut cocrapisier ot 30 mo 50 %
CTOMMOCTH aBTOMOOWMJISI, OKMIaeMasi CTOMMOCTb HOBOTO aBTOMOGMJISI HAXOOUTCS B IMa-
nasone 1,2—1,8 muiH py6. COOTBETCTBEHHO, MOTEHIMAIbHBIN TTOKYTAaTe/b CPaBHUBAET
CTOMMOCTb TEKTPOMOOWIIS ¢ cybcunment u aBromoowis ¢ IBC. OrpannueHus Ha pa3Mep
cybeumum ycraHoBieHbl oT 25 1o 50 % croMmocTy 37eKTpoMOGHIIsL, UTO COIIaCyeTcs C
MeXKTyHapOIHO mpakTukon [14].

IIJ1st IEMOHCTPAIIOHHBIX 11€J1ei MbI MCITOJIb30BaJIM IBYX(haKTOPHYIO MOEe/b BbIGopa
9JIEKTPOMOOWIIS, YUMUThIBAIOILYIO (1) cTOMMOCTb 37ekTpomMobust U (2) pasBUTOCTb 3a-
psinHOM MHGPACTPyKTYphl B pernoHe. Ob6a dakropa MMeIOT NepBOCTelleHHOe 3HaueHue,
MIPeCTaBIISIsI MMHMMATbHO HEOOXOAVMbIN HAO0D KPUTUYECKY 3HAYMMbBIX XapaKTePUCTUK
IIJIST TIPeITOUTEeHNs 37eKTpoMo6us aBTomobwmto ¢ JIBC. ABTOPbI CO3HATEIBHO MOIILIN
Ha yIpolIlleHre MOJen, u3berast ee YCIOKHEHMST BTOPOCTEIEHHbIMY (aKTopamMy, TaKuM
06pas3oM ocTaBisis 06/1aCTh AJIs TIOCAeAYIONIMX HayUHbIX MCCIemOBaHui. Mexay Tem
MOZEJIMPOBAHME TaKe OTHOCUTEJIbHO MPOCTOM OBYX(HAKTOPHOM MOAENM BbIOOpa 3JeK-
TPOMOOUJISI TPEACTABIISIET COOO0I HETPUBUAIBHYIO HAYYHYIO 3aauy.

Pa3BuTocTh 3apsimHOM MHOPACTPYKTYPbI YUUTHIBAETCSI C TOMOIIBIO MOMPABOYHO-
ro kos3dduieHTa, Ha KOTOPbII KOPPEKTUPYETCSI KOJIMUECTBO JKeJIAaIoIIUX MpruobGpecTi
asieKTpoMo6WITb (prc. 6). [TompaBoUHbI KOIGhDOUIIMEHT OCHOBBIBAETCS HA KCIEPTHBIX
o1jeHKax aBTOPOB. KosbduimeHT AMHaMMUECKM M3MEHSIETCS Ha OCHOBE PasBUTHMS WH-
(bpacTpyKTyphl B permoHe — IO Mepe POCTa CeTU OOIeCTBEHHbIX 3apsITHbIX CTaHIIUIA.
[Top, ceThio 3ampaBOK JJIsI 37IeKTPOMOOIIIEl MbI IO pasyMeBaeM COOTHOIIIEHNEe ObICTPBIX
(fast u superfast) 1 MeIJIEHHBIX 3aIIPaBOK B Mpomnopuuu 1 K 4 COOTBETCTBEHHO.

" Ananumuku: B Kamuanurpage pacrer criipoc Ha HoBble aBromobumi. URL: https://kaliningrad.
rbe.ru/kaliningrad/12/02/2019/5¢62a6949a7947df2c286878 (mara o6parmenus: 20.01.2020).
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Puc. 6. KpuBast mpeiouTeHmii moTpeduresieii, COBePIIAIOIIMX BbIOOP B MOJIb3Y 3JIEKTPOMOOUIIS,
B 3aBMCYMOCTHM OT HaJIM4MsI 3aPSAHOI MHDPACTPYKTYPbI

Tak, Mo Mepe BBeZeHMsT B 000POT 3apsiHON MHDPACTPYKTYPhI TIOMPAaBOUYHbIN KO3DDHU-
1yeHT Bo3pacraet ¢ 5 10 100 %, To ecTb Mpy HAIMUMK B PErvOHE OBIIeCTBEHHbBIX 3apsiji-
HbIX ctaHiuii He MmeHee 1000 egyHMI] TONTPABOYHBIN KOI(POUIIMEHT Ha MHPPACTPYKTYPY
MPEeBpaLIAeTCsl B €IMHUIYY — BCe MOTPeOUTENN, BBIOMPAIOILIME 3IEKTPOMOOUIIb, €r0 IPU-
ob6petaroT. Ecjiu ske KoMMuecTBO 3apsAHbIX CTaHIIMIA COCTaBJIsIeT, Harpumep, 600 eqmHuir,
TO To/bKO 80 % MOTEHLMATbHBIX MOKYIIATEIeN 9JIEKTPOMOOWIISI COBEPIIIAIOT TTIOKYTIKY.

COOTBETCTBEHHO, 610K «3apsigHass MHppPacTPpyKTypa» MOIeIMpyeT CKOPOCTh BBe-
TIeHMsT HOBBIX 3apSITHBIX CTAHIMI. MbI MCXOOMM 13 TIPEATOIOKEHNS, UTO TIepBUYHAS VH-
dpacTpyKkTypa 3apsAHBIX CTaHIMI OOECTIeUMBAETCS MIPYU TOCYNAPCTBEHHOM y4acTuH, a
C POCTOM KOJIMYECTBA JIEKTPOMOOUIIEN B PErMOHE MOCTENEHHO K PasBUTUIO 3apsIIHONM
MHOPaACTPYKTYPhI TOAK/IIOUAIOTCS U YACTHbIE MHBECTOPbI. Kak yKa3bIBaloT 3apybeskHbIe
uccnenoBarenu [33], cosmaHue M3HAYAIBHOM MHPPACTPYKTYPbI 3alIPABOYHBIX CTAHLIMIA
KPUTUYECKM BAXKHO JIJIS 3aITyCKa IMKIIA MTPOAAK JIEKTPOMOOUIIEN.

PasButye uHdpacTpyKTYyphl 3a1IPaBOK MOJEIUPYETCS C MOMOILIBIO CTAHIAPTHOIO «1Ie-
JIeBOTO» MoBeneHus cucteMbl (goal seeking behavior). IlesieBoit opMeHTUP peryimpyeTcs
B OKHe HacTpoek mopenu (puc. 7). lleneBoe 3HaueHMe KOIMYECTBA 3apSIHBIX CTAHIUI
BbIGMpaetcs u3 amamnasoHa B 200— 1000 emuumii. I MpOCTOTHI aHAIM3a KOJMUYECTBO
CTPOSILLUXCS CTAHIUI PACCUUTHIBAETCS KakK (DMKCUPOBAHHAS JOJIS PA3HUIIBI MEXKIY YiKe
MTOCTPOEHHBIMM U TUITAHUPYEMBIMM K TIOCTPO¥IKe cTaHusMu (3 %). UMcao miaHupyeMbIxX
K ITOCTPOJIKE CTAHIMIA 3aaeTcst mapameTpom [1niaHogoe konuuecmeo CmaHyuli.

Taxyke B MOmesM OTC/IeKUBAETCs 1oKasarenb Konuuecmeo anekmpomobuneti Ha 3a-
pAOHYIO cmaHyuto, TIPECTaBJISIONIMI COO0I OTHOIIEHVE KOJIMUECTBA 3JIEKTPOMOOUIIEN
K KOJIMYECTBY 3apsIIHBIX CTaHIMI. B KauecTBe CTaHJAPTHOTO UCIIOIb3yeTCsl COOTHOIIIe-
Hue «10 snekTpoMob6mIIelt Ha 1 061IeCTBEHHYIO CTaHIMIO», 06ocHOBaHHOe B Global EV
Outlook 2019'. TIoCcKOMbKY 3a TOCYIAPCTBEHHbIN cYeT hMHAHCUPYETCsT TOMbKO OTpaHu-
YeHHOEe KOJIMYECTBO CTaHIMI, C POCTOM IOKYIIOK 3JIEKTPOMOOMIEN COOTHOIIEHME KO-
JIMYECTBA 9JIEKTPOMOGHMIIel Ha 3apsIHYIO CTAHIMIO HauMHAeT BO3pacTaTh. B pesysbrare
CTPOUTEIbCTBA HOBBIX 3aPSIAHbIX CTAHIMIA KaK 3@ CUET OIO’KETHBIX, TAK M BHEOIOMKET-
HbIX MCTOYHMKOB (DMHAHCUPOBaHMsI TMoOKasaTesb Konuuecmeo anekmpomobuneli Ha 3a-
pAOHYI0 cmaHyulo NOCTUTAET LIeJIEBOr0 ypOBHs. B masbHeliiiem mo mMepe pocra mapka

12 EIA (2019).
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aJIeKTpoMObuIIeN 1 yXyaieHus okasaresnst Konuuecmeo anekmpomobunetl Ha 3apsiOHyto
CMaHyulo NAHHBIA LUK TIOBTOPSIETCSI aBTOMATUUYECKI. B Moesin 3a105KeHo0 Tpeosio-
SKeHMe, UTO YaCTHbII MHBECTOP B CpeHEM BBOIUT 110 15 craHImil 3a equHNILY MOZIETbHO-
IO BPEMEHH JI0 TeX TI0P, MOKa ITOT 1M0Ka3aTesib He IPUIET K CBOEMY [IeJIeBOMY 3HAUEHUIO
«1 my6amynHas craniys Ha 10 ajiekTpoMoGuen»).

BasoBbie mapameTps 1 MPeANOChIIKY pacueTa IMpuBeneHbl B Tabuie 4.

Tabnuya 4
OCHOBHbIE NPEANIOCHIIKYA MOJEe/IVPOBAHMUS
Ha3Banne nepemennoy | 3Hauenne | Enuuuiia usmepenus ITpumeuanue

[Tepmon MmopmeMpoBaHst 120 Mecsen —

[ToTeHunanbHbIE ®DuKCMpPOBaHHBIN TApaMeTP.

MIOKyTIaTeNn 40 000 Tokymareneii HpOFHOBHoevKOJII/I‘JECTBO }
TMIOKyTIaTesIell HOBBIX aBTOMOOWMIIel B
Kamunnrpamackoit obmacty 3a 10 et

CpenHuii TeMIT HOKYIIKYI @uUKCUPOBAHHBIN MTapamMeTp.

aBTOMOOWJIEN B MECSII] EskemecstuHast 011 IO,

Ilonst oT KoyuecTsa .
165% HOTeHIMATHBIX MTOKYTIAIOIIMX JIF06071 aBTOMOGWIIb.
o Bkitouaet KOIM4eCTBO
MOKyTIaTesIein .

MIOKYIIaeMbIX J1eKTPOMOOWIIEN 1
aBromobwient IBC

CpenHss CTOMMOCTD @OuKCUPOBaHHbIN MTapaMeTp

mokymkyu aBTomobumist ¢ | 1 200 000 | Py6. / aBTOMO6GMIIL

IBC

CpenHss CTOMMOCTD @®UKRCYPOBaHHBIN ITapaMeTp

nokymky snekrpomo6wis | 1 700 000 | Py6. / aBToMo6MIb

(6e3 cybemayn)

KonuecTBo Bapbupyembiit mapamerp

NIEKTPUUECKUX 200— (cm. pasmen «AHanms

3aIPaBOK, IOCTPOEHHBIX 1000 Enyamn, YYBCTBUTEIBHOCTY MOZEN»)

3a cueT OIOMIKEeTHOTrO

dbuHaHCKHpOBaHMS

Pasmep Bapbupyemblii mapamerp

rOCYRapCTBEHHON 30—50% Ilonst ot croumocTy | (CM. paszmen «AHamus

cy6Cuauy Ha TIOKYTIKY JEeKTPOMOOIIISL | IyBCTBUTEIBHOCTY MOLEIIV»)

3JIEKTPOMOOUIISI

KomnuecTBo @DuKCUPOBAHHBI TapaMeTp.

9JIEKTPOMOOMIIel Ha B ciryyae npeBbitieHust

3apSIOHYIO CTAHLUIO COOTHOIIIEHNS 3JIEKTPOMOGIIIEN

(uleneBoe 3HAYEHME) 10 Epnunn, Ha OJHY JIEKTPO3arpPaBKy
aKTUBMPYETCS OILIMSI CTPOUTETHCTBA
3aMpaBOK 3a CUET YACTHOTO
buHaHCHpOBaHMS

Pe3synbrarhl MIMUTAIMOHHOTO 9KCIIEPMMEHTA MTPUBEIEHbI Ha PUCYHKe 7: B Cylyuae cyocu-
IVPOBAHYST TIOKYIIKM 3jIeKTpoMOo6uielt Ha 50 % 1 cTpouTesibCTBa B pEroHe MHPPACTPYKTY-
PbI 3apSIIHBIX CTAHIMIA B KosmuecTBe He MeHee 400, uncIio MoKyTaTesien 3J1eKTpoMoouei 3a
IIECSITh JIET COCTAaBUT ITPUMEPHO 5,7 ThIC. yesioBek (5694 mokymareJist). ITpu 5TOM Ko/M4uecTBoO
nokymaresiei aBromooueii c IBC — 6osee 28 Thic. uenosek (28 341 nokymaress). Ha nosm-
HUX 9Tanax Mopes (mocste nepsbix 60 Mec.) B cpejHeM B MeCSII, COBepInaeTcs okojao 50— 60
MOKYTIOK 371eKTpoMobutett 1 okono 500 — 520 nokynok aBromo6usieii ¢ IBC.

Bcero kouecTBO MOKyIaTesIeli 3/IeKTPOMOONIIelt 3a BeCh repuo, coctaBuT 17 %. 3a
IeCATUJIETHUI TTepuof, Ipy 6a30BOM CLiEHapUyU MOKET ObITh BBeIeHO 514 3anpaBoYHbIX
CTaHIIMIA, U3 KOTOPBIX 3a CUET roCcyapcTBeHHbIX cpeactB — 400, 3a cueT cpefCTB YaCTHBIX
nnBectopoB — 114 (rpaduk «KonmdecTBo 3apsimHbIX CTaHIMII» HA pUCYHKe 7). YacTHbIe
CTAaHIMM BBOISITCSI 1O Mepe IpeBblIlIeHMs1 Tokasarens Konuuecmeo anekmpomobuietl
Ha 3apsoHyl0 CMAHyuio BBIIIE I1eJIEBOTO 3HAUEHMsI, YCTaHOBJEeHHOro B pasmepe 10
aJIeKTpoMoGuUIeN Ha 1 cTaHIuIO.
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[TonyyeHHbIe pe3yabTAThl MONEIMPOBAHMSI B LIEJIOM COOTBETCTBYIOT CJIOKUBILIENCS
€BPOTIeiCKOM MPaKTHUKe, TJIe SO 37eKTpoMobmeit o nauHbeiM Ha 2019 rop cocrasisieT
0K0JI0 5—15 % OT 06IIMX MOKYIOK HOBbIX aBTOMOGMIIEN 'S,

Awnanus YYyBCTBUTE/IbHOCTU MOAEC/IN

[TpenmyIieCcTBO UMUTALMOHHOTO MOZIEIVPOBAHNUSI COCTOUT B TOM, UTO OHO TO3BOJISI-
€T MPOBOAUTb MHOKECTBO SKCIIEPUMEHTOB, TMOKO 3amaBasi pasianuHbie cieHapun. Ciie-
Hapuu 3aJaI0TCS MyTEM BapbUPOBaHUS HanuboJiee 3HAUMMbBIX MApaMETPOB B Pas3IUUHBIX
koMmbuHanusx [11]. Ha ocHOBe co3maHHON MOes HaMy ObLT TPOBeIeH aHaIU3 YYBCTBU-
TEJILHOCTH TIO IBYM KJTFOUEBBIM TIepEMEHHBIM MOJIEJIN:

1)  KoMMUYecTBY OBILIECTBEHHBIX 3aPSIIHBIX CTAHIINIA;

2)  pasMepy HeOOGXOAMMOM CyOCHUAVYM Ha IPUOOpETEHME JIEKTPOMOOIIIS.

Pesynbrarhl aHasM3a YyBCTBUTETBHOCTM K KOJIMUECTBY 3aPSITHBIX CTAHLIUI MTPEACTaB-
JIeHbI Ha pUcyHKax 8 —9. PacueTsl MoKasbIBatoOT (pUc. 7), UTO pasHuUIa B 0611IeEM KOJIYe-
CTBe TIOKYyTIaTeJIel 3JIEKTPOMOOWIS B 3aBUcMMOCTH OT auanasona ot 200 mo 600 cranmmin
TIPE/ICTABJISIETCST CYLIECTBEHHO. B 3TOM c/lyuae 4mCJIO MOKYIIaTeseli BapbUpPyeTcsl OT
3770 tbic. yenoBek (200 cranumin) mo 6890 (600 cranumit). PazHuia Mexxay CeThbio U3
800 m 1000 craHUMit MpaKTUYECKM He3HAUMTeNIbHA. TakuM 00pasoM, IO HAILUM pacue-
TaM, CeTh M3 3alPAaBOYHbIX CTaHIMI1 B KosnuectBe 600 enuHul GyIeT B LIeJIOM IOCTaTOu-
HOVA [I/IS1 YCIIEIIHOTO PasBUTUSI 3/ieKTpoTpaHcnopTa B KamuuuHrpamckoii o61acty, npu-
HUMasi BO BHMMaHMe reorpaduyeckiie 1 conmaabHO-aeMorpabuiecKiie XapakTepUCTUKN
peruoHa.

Puc. 8. AHanu3 4yBCTBUTETBHOCTHU B 3aBUCUMOCTHM OT BBOAMMBIX 3apSIIHBIX CTAHIIMI 3a
rocynapctBeHHblii cuet (auarasoH 200—1000 cranumit, mar 200 cTaHImii): IO TOPU30HTAJIBHO
ocu — Bpems (120 mec.), O BepTUKAJIBLHOM OCH — KOJIMUYECTBO MOKYIATes el 3JIeKTPOMOoOIein
(ToKyTaresielt BCEro) B 3aBUCMMOCTHM OT Pa3BUTHMSI 3aITPABOYHON MHGPACTPYKTYPbI

Ha pucyske 9 mpepncraBiieHO KOIMYECTBO IMOKYTIATEIEN 3JIEKTPOMOOUIIEN B MeCsI]
B 3aBMCUMOCTM OT pasmepa cyocuamii. Pe3yibraTbl MMUTAIIMOHHOTO SKCIIEpMMEHTa Ha-
IJISIHO TIOKa3bIBalOT, UTO BbIOOP TOTPEOUTEIEM 3JIEKTPOMOOWIIS B 3HAUUTEJIbHON CTelte-

15 ETA (2019).



[.10. Katanesckuit, T.P. lapees 133

HU TAK)Xe 3aBUCUT OT YPOBHSI CYOCHUAMPOBAHUSI CTOMMOCTM 3JIEKTPOMOOWUIISI CO CTOPO-
HbI rocyapcTBa. Yem Bbiiiie cybcuampoBane — 35—40 % u 6oee, Tem 3HaUUTEIbHEE
KOJIMYECTBO TIOKYyTIaTesiel 3JIeKTpoMoowmisi. PasHuila MeXay KOIMUeCTBOM IMOKYIaTestei
3JIEKTPOMOOMJISI B 3aBUCUMOCTM OT ypOBHsI cyGcumupoBanmst B 30 u 50 % cymecrsen-
Ha: 6osiee yuem B cemb pas — 1030 uenosek (30 %) nporus 7 490 (50 %). Cremyer or-
METUTh, UYTO JAaHHBIM pe3yJbTaT BO MHOIOM OCHOBBIBAETCSI HA KPUBOW IMPENIIOUTEHNI,
OCHOBAHHOJ Ha aHaJM3e aBTOPOB (puc. 5). [To Mepe BasmaIy KPMBOI TIPEATIOUTEHMI
Ha OCHOBE JaJIbHENIINX UCCIeJOBAaHUI PbIHKA PE3Y/IbTaThl MOEIMPOBAHNSI MOTYT ObITh
CYIIECTBEHHO YTOYHEHBI.

Puc. 9. AHanmu3 4yBCTBUTETBHOCTY MOAEIU
B 3aBUCHMOCTH OT pasMepa CyOCUIMPOBAHNSI CTOMMOCTH 3JIEKTPOMOOUIISE
(mmarnason cybcummm B pasmepe 30— 50 % OT CTOMMOCTM 37IeKTPOMOOMIIS, 1ar B 5 %):
10 TOpU3OHTaIbHONM ocu — Bpems (120 mec.),
10 BEPTUKAIBbHOI OCU — KOJIMYECTBO IIOKyTIaTesIelt 371eKTpoMobuiell (IIOKyTaTeselt B MeCsIIL)
B 3aBMCHMOCTH OT YPOBHSI CyOCUOMPOBAHYIS

3aKJ/oueHue

C MOMOILIbIO MpeIaraeMoyi MO CUCTEMHOM AMHAMUKI Mbl MCCJIETYEeM MPobaemMmy
OIIEHKM HEOOXOMMMbBIX Mep CTUMYJ/IMPOBAHMSI CIIPOCa Ha 3JIEKTPOMOOMIIN [IJIsT PErMOHa C
HU3KMM YPOBHEM Pa3BUTUS JIEKTPOTPAHCIIOPTA.

MBpbl oTMeUaeM peliarolllee BIMsHYE FOCYIapCTBEHHON MONEPKKY Ha CTUMY/IMPOBa-
HMe BHeIpeHMs 3JeKTpPOoTpaHcrnopTa. [ocygapcTBeHHas! MOAZEPsKKa B PasHbIX CTpaHax
OKa3bIBAETCS B Pa3HbIX GopMax: OT CTUMYIMPOBAHMS TIOKYIIKM 3JIEKTPOMOOUIIEN TTyTeM
MPSIMOTO CYOCUAMPOBAHMS IO KOCBEHHbIX Mep, TaKMX Kak, HampuMmep, 6ecriaTHas map-
KOBKa [JIs1 3JIeKTpoTpaHcnopra. KiioueBoi Mepoyi SIBJISIETCS pasBUTHE CETU CBEPXObI-
CTPBIX 3aMIPaBOYHbBIX CTAHIUI, TOCKOJIbKY 3aIIPaBOYHbIE CTAHIMU TPENCTABIISIOT COBOI
KOMILJIEMEeHTapHBIN TOBap AJis 31eKTpomMooms |34 — 36]. Hamuume pa3Butoin ceTu 3ampa-
BOUHBIX CTaHIIMIA, CTUMYJIMPYEMbIX TOCYIaPCTBOM, ITO3BOJISIET MPEO0JIETh M3HAYAIbHYIO
MHEPIUIO ¥ cHOpMMUPOBATh MUHUMAILHO HEOOXOMMMOE KOJIMYECTBO 3JIEKTPOMOOMIIEN
JLIST TIOCJIEAYIOIIETO YCTOMYMBOTO Pa3BUTHS (KPUTUUYECKYIO Maccy). C Apyroil CTOPOHbI,
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TpebyeTcs onpefeIeHHOe MUHMMAJIbHOE 3HAUEHMEe 3JIEKTPOMOOUIIEN B KAUECTBE CTUMY-
Jia nst GopMUPOBAHMSI CETU 3apSIIHbIX CTaHIMI. TaMm, Te JIeKTPOTPAaHCIOPT aKTUBHO
pasBMBAETCS, YACTHBIN 6M3HEC — B TOM UMCJIe TIPOU3BOIUTENN TIEKTPOMOOIIIEN, KPYTI-
Hble HeTerasoBble KOMITAHMM, YACTHbIE OTIEPATOPbI CETU 3alPABOK M 3apsIIHBIX CTaH-
1M, BeHYypHbIe HOHIBI M HOH/IBI MPSIMBIX UHBECTUIIUI — CaMOCTOSITEJIbHO yUaCTBYeT
B CO3aHMM 3apsiAHON MHOPACTPYKTYPBI.

ITocTpoeHHass HaMy MOJIEJIb MTO3BOJISIET OLIEHUTh CIIeHapUM PasBUTUST 3apSIHON WH-
dbpacTpyKTyphl Ha mpuMepe 3KcKaaBHOM KamuMuuHrpaackon o6macti. HoBusHa mopxo-
[la 3aKJIFOYaeTCsl B TOM, YTO MOJIEJIb MOKET ObITh afarTMpOBaHa AJIsl JIIOObIX PETVIOHOB,
MMEIOIIVX HU3KMI YPOBEHb PACIIPOCTPAaHEHMS IEKTPOTPAHCIIOPTA U 3apsaHON MHOPa-
CTPYKTYpbl. Ha OCHOBe MpOBeIeHHOrO MOAEIMPOBaHNMS MOKHO JIaTh CJIEAYIOUINE PEKO-
MeHIaIun.

1. Pernonam, 3auHTEepeCOBAHHBIM B BBICOKOV JMHAMUKE BHEIPEHMS 3JIEKTPOTPAHC-
TopTa, CJIEAYeT B CKaTble CPOKY CAMOCTOSITETbHO CO3MIaTh SIAPO 3apSIHOM MHBPACTPYKTY-
pbl. Kak 1mokasbIBarOT 3KCIIEPYMEHTHI, 3TO 0COOEHHO BayKHO Ha HAauaJIbHOM STarle 3aIycKa
IIMKJIA TTOJIOKUTETbHO OGPATHON CBSI3U «KOJIMUYECTBO 3aPSIIHBIX CTAHIIMIA — KOJIMYECTBO
anekTpoMobuiteit». [Tocte co3panmss MMHMMAaIBbHOM (KPUTMUUECKON) MHGPaCTPYKTYyPhI fa-
Jiee ysKe BKJIIOYAEeTCsl CTAHAAPTHBIM PIHOYHBI MeXaHM3M U MPOUCXOOUT MOAKIIIOUEHNE
6usHeca.

2. Ha crapre mporpaMMbl CTUMYJIMPOBAHUS [JIS1 3arPy3KM CTPOSIIENCS 3apsiAHON
MHGPACTPYKTYPbl PEKOMEHTYETCSI MTPeyCMOTPETbh MEPBI IO CO3AaHMIO B PETMOHE MUHM-
MaJIbHOTO TIapKa 3JIeKTPOMOGHIIel MEeTOIOM 11eJIeBOr0 roCyIapCTBEHHOTO 3aKa3a b0 Ha
YCJIOBUSIX TOCYIAPCTBEHHO-YAaCTHOT'O TTAaPTHEPCTBA C KPYITHBIM OM3HECOM.

IIpy cnabo pasBUTON 3apsiAHON MHEAPACTPYKType 0coboe 3HaueHue MpuodperaeT
KOMIIJIEKC CTMMYJIOB TIO TIepexony BiamesbiieB aBTomo6uieit ¢ JIBC Ha anekTpoTpaHc-
MMOPT — B OCOGEHHOCTM MEPHI IO MPSIMOMY CYOCUIMPOBAHUIO HACETEHUIO YaCTUYHOMN
CTOMMOCTH TTOKYTIKM 371eKTpoMo6uiist. Harlr aHamu3s mokasbIBaeT, uTo pasmep Cyocuamupo-
BaHMSI BO MHOTOM OTpenessieT AMHAMUKY MpuobpeTeHnit snekrpomobusieii. Permonam,
SKeJIAIOIIMM YCKOPUTD TIEePEXON, Ha MHIMBUIYAJIbHBIN JIEKTPOTPAHCIIOPT, CAELYeT Mpo-
paboTaTh MexXaHM3M CYOCHIMPOBAHMUSI U MPEIyCMOTPETb COOTBETCTBYIOIME CPenCTBa
B 1epBble 2—3 roma peaymsalyy MporpaMmbl. [lajgbHeriliiee pasBUTHE MOMEIM MOXKET
OBITb CBSI3AHO CO CJIEAYIOMIMMM 3aJauaMu:

— Heo6XOOMMO BaJMOMPOBATh KPUBbIE MPENIIOUTEHN MO CTOMMOCTHU 3JIEKTPOMO-
OIS ¥ BIIMSIHUIO MHQPACTPYKTYPbI; MOAEIMPYEMbIE 3aBUCMMOCTY MOT'YT ObITh BaJIUI-
POBaHbI HA OCHOBE JIOTIOJTHUTEILHO MPOBEIEHHbBIX UCCIENOBAHMI — COLMOJIOTMYECKUX
OIpoCoB, (GOKYC-TPYIII, BKIIOUEHNS B aHAJIM3 XapaKTePUCTUK reomeMorpapuyeckoin ob-
CTaHOBKM U T.1I.;

— MOfiesib MOKeT ObITh JOTIOJHEHa MHCTPYMEHTaMM MMUTAIMIOHHOTO MOZEIMPOoBa-
HMSI, B TOM YMCJIE areHTHOro (Ij1s1 GoJiee MOAPOOHOro aHa/IM3a MOTPEOUTENICKOTO BbI-
60pa MmyTeM BKJIIOUEHUSI B HETO GOJIBIIIETO KOMUeCTBa (hakTopoB, BAUSIONIUX Ha BHIOOD
9JIEKTPOMOOWIS, BKJTIOUAst, Harpumep, HedMHAHCOBbIE CTUMYJIbI, @ TAK)KE MHAMBUIYaTb-
Hble moBefeHueckue 3P GeKThl), a TaKKe CUCTEMOM MPOCTPAHCTBEHHON ONTUMMU3AIN
PaCIpOCTPaHEHNsT CeTU 3apsaHbIX cTaHIui (Ha ocHoBe I'MIC 1 1CMoMb30BaHMs JaHHBIX
O TPAHCIOPTHBIX ITOTOKAX, & TAKXKE O COCTOSIHUM PACIIPEEIATENbHBIX CETEN).

[IpencraBieHHass Momesib GYHKIVOHMPYET B JIEMOHCTPALMOHHOM pEXNMMe U OTpa-
SKaeT OOIIMIA MOAXOM, K MccienyeMoi nmpobneme. Heo6xoaumMo OTMETUTD, UTO MPeuMy-
IIECTBOM MO/ CUCTEMHONM IMHAMMKMA SIBJIIETCSI BO3MOKHOCTD €€ TIOCTOSIHHOV KaJlu-
GPOBKM M HACTPOMKM B pe3y/bTare paciiMpeHus: 6asbl MIPaKTUUECKUX HAOIIOmeHui 3a
peayibHbIM Pa3sBUTHEM CUCTEMBbI.
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Electric transport is rapidly gaining popularity across the world. It is an example of
technological advancement that has multiple consequences for regional economies, both
in terms of the adaptation of production, transport and energy systems and their spatial
optimization. The experience of leading economic regions, including countries of the Baltic
Sea region, shows that electric transport can potentially substitute traditional transport
technologies. Based on an authentic model of system dynamics, the authors propose a new
approach to simulation modelling of the dissemination of electric vehicles in a given region.
The proposed model allows the authors to take into account the key systemic feedback loops
between the pool of electric vehicles and the charging infrastructure. In the absence of data
required for the econometric methods of demand forecasting, the proposed model can be used
for the identification of policies stimulating the consumer demand for electric vehicles in
regions and facilitating the development of the electric transport infrastructure. The proposed
model has been tested using real and simulated data for the Kaliningrad region, which due to
its specific geographical location, is a convenient test-bed for developing simulation models
of a regional scale. The proposed simulation model was built via the AnyLogic software.
The authors explored the capacity of the model, its assumptions, further development and
application. The proposed approach to demand forecasting can be further applied for building
hybrid models that include elements of agent modelling and spatial optimization.

Keywords:
simulation modelling, system dynamics, electric transport, electric vehicles, charging
stations infrastructure, region, demand forecasting, demand stimulation, Bass model,
AnyLogic
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