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Pedepat. B Pecriy6nuke benapycs B 2021 r. 00beM NOTpeOIeHUS 3JIEKTPOIHEPTUH Ha 3apSAAHBIX CTAaHIMAX BBIPOC IPUMEPHO
Ha 38 % no cpaBHeHuto ¢ 2020 r. u cocraBui okono 10 max kB1-4. benopycckumu skcriepraMu OTMEYEHO, YTO B 3KCILTyaTa-
M1 JIEKTPOMOOWIIb IPUMEPHO B JIBa pa3a BHITOJHEE €ro BIAAENbIly, Y4eM aBTOMOOMIIb C IBUraTelieM BHYTPEHHETO CrOpaHusl.
B nenom a1 5KOHOMHKHU MPH YCJIOBUH PaBEHCTBA 3arpsA3HEHHs OKPYXKAIOIIEH Cpe/ibl Ha 3Tanax JoOsIYM MPUPOIHBIX PECYP-
COB WM YTHJIHM3ALIUHU DJICKTPOHHBIX OTXOJOB 3JEKTPOMOOHIIL COXpaHSET 3a CO0O0H BHIUTPHINL. OOHOBICHHE aBTOMOOMIBHOTO
napka ()OCCHIBHOTO TOIUIMBA TPAHCIOPTHBIMH CPEJCTBAMU Ha BO30OHOBILSIEMBIX MCTOYHHMKAX SHEPTHH SBIETCS 3amadeii,
TpeOyomiei peanu3ayuy MexaHu3Ma aIalTaluyi TPAHCIIOPTHO-JIOTUCTHYECKOW CHCTEMBI K COBPEMEHHBIM BBI30BaM IJ100alTb-
Hoit sxoHOMHKH. K HacTosmemy BpeMeHn B benapycu uncieHHOCTh 31eKTpoMoOueil n moazaps>kaeMbIX THOPHIOB HEMHOTO
Oomee 10 Teic. enuHMI. OTMEUYCHO yBEMHMUYCHHE MapKa OOIIECTBEHHOTO 3JIEKTpoTpaHcmopTa — cBbime 100 3mekTpoOycos.
B cBoto ouepens, pazsurue IT-cheps! 1 TpoANKTOBaHHAS HEOOXOAUMOCTH ITEPEX0a K IIPOU3BOJICTBY TPAHCIIOPTHBIX CPEJICTB
Ha 9KOJIOTMUECKU YUCTBIE BUIBI cTaHAapTa EBpo-7, BHeApeHHe koToporo oxkugaercs ¢ 2025 r., MOATOIKHYIH MUPOBBIX IIPO-
HU3BOAMTENEH aBTOMOOMIEH K IMPOM3BOACTBY AIEKTPOMOOMIEH M IMOA3apsHKaeMbIX THOPHAOB, KOTOPHIE IO AKOJIOTHIECKHM
TapaMeTpaM IPEeBOCXO/IT aHAJIOTY HA HCKOIIaeMOM TOIUIMBE M OTBEYAIOT BPEMEHH POCTa PAcIioiaraéMoro J0X0/a MacCOBOTO
notpeburens. Bo n3bexaHue noTepb IKOHOMUYECKOH BBITOJBI ¢ OOHOBJICHHEM aBTOMOOWJIBHOTO IMapKa dJIEeKTPOMOOWIIMU
B CTaThe HCCICIOBAaH MEXaHM3M aJanTaluy HHQPACTPYKTypbl aBTOTPAHCIIOPTHOTO CEPBUCA K COBPEMEHHBIM BBI30BAM
TI100aNbHOI S KOHOMHUKH.

Kro4eBble cjI0Ba: 3IEKTPOMOOUIIB, TPAHCIIOPT, HH(PPACTPYKTYpa, MEXaHNU3M, [IU(POBbIE TEXHOJIOTHH, «3€JeHasD YKOHOMHKA

Jas nurupoBanusi: Mecuuk, JI. H. Mexanusm pa3BUTHS TpaHCIIOPTHO-TOTUCTUYECKON CHUCTEMBI: HH(PPACTPYKTYPHI 3JIEK-
Tpudeckoro Tpancrnopra / . H. Mecuuk, . A. Beuépko // Hayxa u mexnuxa. 2023. T. 22, No 5. C. 433—-440. https://doi.org/
10.21122/2227-1031-2023-22-5-433-440

Mechanism for Development of Transport
and Logistics System: Electric Transport Infrastructure
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Abstract. In the Republic of Belarus in 2021, the volume of electricity consumption at car charging stations increased by
about 38 % compared to 2020 and amounted to about 10 million kW-h. Belarusian experts noted that the operation of an
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electric car is about 2 times more profitable for its owner than a car with an internal combustion engine. In general, for
the economy, under the condition of equality of environmental pollution at the stages of extraction of natural resources and
the disposal of electronic waste, the electric car retains a win. Renewal of the fossil fuel vehicle fleet with vehicles powered
by renewable energy sources is a task that requires the implementation of a mechanism for adapting the transport and logistics
system to modern challenges of the global economy. To date, the number of electric vehicles and rechargeable hybrids
in Belarus is slightly more than 10 thousand units. An increase in the public electric transport fleet was noted — over 100 elect-
ric buses. In turn, the development of the IT sector and the need to switch to the production of vehicles for environmentally
friendly types of the Euro-7 standard, the introduction of which is expected from 2025, prompted global car manufacturers
to produce electric vehicles and rechargeable hybrids, which are superior in environmental parameters to fossil-based counter-
parts fuel and correspond to the time of growth of the disposable income of the mass consumer. In order to avoid the loss
of economic benefits with the renewal of the car fleet with electric vehicles, the paper examines the mechanism for adapting
the infrastructure of the motor transport service to the modern challenges of the global economy.
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BBenenue

DNEKTPOTPaHCIIOPT C HYJEBBIM BEIOPOCOM yT-
JIEBOJIOPOJIa Cpelr BCEX BHJIOB TPAHCIOPTHBIX
CPEICTB BBITJISIIUT TPOPHIBHBIM WHHOBAIIMOHHBIM
peuieHueM, MOBIUSBIINM Ha 3KOHOMHUYECKHUE, CO-
[MHAIbHBIE W JKOJIOTHYECKHE TPOIlecCHl B 0OIIe-
ctBe [1, 2]. DT mpolecchl TECHO CBSA3aHBI C MeXa-
HU3MOM pa3BHUTHS TpPaHCIOPTHO-JIOTHCTHIECKOM
cucteMbl. TpaHCTIOPTHO-TOTHCTUYECKAs CUCTEMa —
3TO CIUIETEHHE IIeTIOYeK CO3JaHHUs J00aBIeHHON
CTOMMOCTH YYacTHUKaMH II€PEBO30K TPY30B U
nacca)XupoB, HWHPPACTPYKTYpPHl OOCITYKUBAHHUS
(B TOM umciie GUHAHCOBBIX OpPTaHM3AIUi) U JpY-
TUX MHCTUTYTOB, OXBAYCHHBIX MMOTOKAMU MAaTCPH-
aNbHBIMH, WH(POPMAINOHHBIMH, JEHEXHBIMH, II0-
TpeOJICHUS SJICKTPOIHEPTUU U O0BEIUHEHHBIX IIe-
JbI0  HapallMBaHUS CTOMMOCTH COOCTBEHHOTO
KaryTana.

Puck cBemeHus BBITOA OT BBIOPOCOB B at-
Mocdepy K HYIIO BIIOJHE ONpaBlIaH U UCXOIUT OT
KOHCTPYKTHBHBIX OcoOeHHOocTel (00beMoB, raba-
PUTHBIX pa3MepOB) JTUTHH-MOHHBIX OaTtapei, KoTo-
PBIMHU YKOMIUIEKTOBAH 3JIEKTPUUYECKUN TPAHCIIOPT.
B 2021 r. moTpebneHne SIEKTPOIHEPTUN JTUTHH-
WOHHBIMH OaTapessMd B MHpE COCTaBHJIO OKO-
70 340 I'BT-u, unu mouTH B Ba pasa BhIIIE YPOB-
H 2020 1. Cpennsisi eMKOCTh Oarapeil akKymy-
TIATOpHEIX 3nekTpomobuneit (BEV) cokparunachk
¢ 56 xBtu B 2020 r. 70 55 xBTu B 2021 r., TOrma
KaK CpelmHss eMKOCTh Oarapeil moj3apsbkae-
MBIX THOpHIOB BhIpocia ¢ 13 kBtu B 2020 r. 1o
14 xBty B 2021 r. PaccuutanHas cpeaHeB3Be-
IIIEHHas eMKOCTh aKKyMYJISITOPHON Oarapeu 3Jex-
TpomoOuitst B 2021 1. coctaBmia okoio 20325 Bt-u.
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Cropoc Ha aKKyMyJATOPBl APYTHX BHIOB TpaHC-
MOPTHBIX CPEACTB B MHUpPE MPOJEMOHCTPHPOBAT
IpUPOCT IpuMepHO Ha 65 %. Haubonpmas mons
crpoca Ha aKKyMYyJSITOpHBbIE OaTapew IpHILIACh
Ha Kurail. B Kutae cnpoc Ha akkymyJsiTOpHbIE
Oarapen npubimsuics k 200 I'Bta B 2021 r., wiu
nokasan poct npuMepHo 140 % mo cpaBHEHHIO
¢ 2020 r. B To Bpems kak o EBponelickomy peru-
OHy POCT cIpoca Ha aKKyMyJIITOPHBIE OaTapeu
coctaBm okoyio 70 %, wiIn B ABa paza HIDKE, YeM
B Kurae [3, 4].

ITepBhIe arIeKTpo3anpaBoYHbIe cTaHITMH Malan-
ka B Pecniybnuke benapych otkpeuimch B 2014 r.
W 3apsinka Ha 3THX CTaHUMSX OblIa 1O HYJIEBO-
My Tapudy. IlmaTHas 3apsaka oOCymIecTBISETCS
¢ kona 2020 r. B suBape 2022 r. Tapud OvICcTpOit
3apsAAKU TUTUH-HOHHOW OaTapeu (1o 20 MuH) co-
craBisin 39 kom./(kBt4), a MemieHHOW 3apsaku
(oxouo 2 u) 29 xon./(kBtu). C mas 2022 r. tapudsr
BBIpOCIH: OBICTpOH 3apsaku — 10 45 kom./(kBt-u),
MeJJICHHOU 3apsiaku — a0 35 korm./(kBtu). K Ha-
CTOSIIIEMY BPEMEHH OTMEYEH POCT Tapu(doB 3a-
pAnHbIX cTaHuui benapycu, Tem He MeHee coxpa-
HEH CaMblM HH3KHUM HX YPOBEHb IO CPaBHEHHIO
co crpanamu EC u CHI'.

B nepcnekruBe — O6ecipoBoaHOM (OECKOHTAKT-
HEIN) crioco0 3apsamku dekTpomoduieit. Ceromas
3TOT crocod CKphIBaeT B cebe OMacHOCTh mepena-
YM Yepe3 BO3AYIIHYIO HOAYIIKY JHEPruu OoJib-
moit MourHocTH. TpeOyer mopaboTKu MHKEHEPHOI
MBICJIH IO Pa3BUTHIO TPAHCIOPTHOH MH(}pacTpyk-
TYpBbl HACEJIEHHBIX ITYHKTOB, PACIIOJIOKCHHBIX B
rpaHuLax 10 2 KM OT KPYIJIOTOAWYHO JKCILUTyaTu-
PYEMBIX JOPOT.
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OcHoBHasl YacTh

B Mupe B 2021 1. Ha OAHY 3apSAAHYIO CTAHITUIO
MPUXOJUIOCH AEBSITH DIEKTPOMOOWIICH, KaXKIbIM
U3 KOTOPBIX B CYTKH 3aTpayeHO JIBa C IOJOBH-
HOHM daca paboTHI 3apsmHOTO ycTpoiicTBa. OmHO-
BPEMEHHO B MHpPE KaXAYI0 CEKyHIy MpoAaer-
cs 2,4 aBTOMOOWIISA, B TOM YHCJIC Ha 00BEM Ipo-
JaX B MHUpPE 3a CEKyHIy TPHUXOAUTCS MpUMEp-
HO 0,79 amexkTpomMoOMIs, WK TpoAaxka dJIEKTPO-
MOOWIIe W TMOA3apsHKAEMBIX THOPUIOB 32 OJUH
yac IpUOIN3UTETHHO COCTABISIET 284 eMHUIIBL.

JlocTymTHOCTB 3apsiIHBIX YCTPOUCTB B MUPE Ipe-
Beiciia 1 800 000 o0ycTpOeHHBIX MeECT, U3 KOTO-
peix moutu 30 % mpuxoawTcs Ha MecTa OBICT-
poii 3apsiaku 3nekTpomoomieii. Tompko 3a 2021 1.
B OKCIUTyaTalyIio 3amyuieHo okono 0,5 MIIH 3aps-
HbIX ctaHimid. B nepuog 2015-2019 rr. cpennerono-
BOM TeMI pocCTa 3apsiIHbIX CTAaHIMM MOYTH JOCTUT
ypoBH: 50 %. Tak, B 2021 r. Temn pocTa YMCIEHHO-
CTH YCTPOHCTB OBICTPOH 3apsiaku JocTur 48 %, 4to
Ha 5 % BeIme no cpaBaeHuto ¢ 2020 r., yCTpOHCTB
MeJuIeHHOHU 3apsaaku — 33 %, wiu Ha 13 % Humke,
yeMm B 2020 r.

[Napx aBTOomMOOMIEl Mupa 3a 2021 r., Mo gaH-
HeIM «KomMepcaHnTa» (co CChUIKOM Ha rocymap-
CTBEHHYIO HMHCIEKIIO 0E30MacHOCTH JOPOKHOTO
NBIDKEHUS), HACYUTHIBAECT OKOJIO 64 MJIH €IUHUII,
mpu 3ToM 50,3 MIIH NPUIIIOCH HA JIETKOBBIE aBTO-
MoOwiH, 6,6 MITH — Ha TPY30BBIC TPAaHCIOPTHHIC
CpelCcTBa M MpUMEPHO 843 ThIC. €IUHUI] — HA aB-
TOOYCHI.

HeoOxoanmast 4MCIIEHHOCTh 3apsiIHBIX CTaH-
U 3aBHCUT OT TakuX (paKTOPOB, KaK: pErHOHAIb-
Has YHCIEHHOCTh HACEJIEHHUS, WMEIOIIEro IpPaBo
BOXKJICHHSI COOTBETCTBYIOIIEH KaTeropHu;, Cpe.l-
HUl mpoOer aBTOMOOWJIEM pPETHOHA; TUIOTHOCTh
HaceqieHus: peruoHa. Tem He meHee B 2021 r. ko-
JUYECTBO 3apsIIHBIX YCTAaHOBOK B MHPE BBIPOCIIO
1o 1,8 MitH, Ha O/IHY 3apsAHYIO YCTaHOBKY IPHXO-
UTCST OKOJIO AEBATH 3JekTpomoOmined. OmHa 3a-
pAaHAs YCTaHOBKA 32 CYTKH C MPOAOJKUTENBHO-
CThIO 3apsanku dekrpoModmist 300 muH criocoOHa
o0ciykuth okono 4,8 smexkrpomoOmis. B Takoit
HOPMAaTHB BIIOXKWJINCh [ajeKo He BCE CTpaHsl,
uckmouenue cocrabunu Hupepnanael u Kopes.
Ha onny 3apsianyto ycraHoBky B Kutae npuxoaut-
cs 9—10 snextpomoOmierd. Takum oOpa3zom, pocT
MUpoBoro peiHka (0,79 3nmeKTpoMoOWIS B CEKyH-
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Iy) TpeOyeT BBEACHUS B IKCIDIyaTalluIO M YBEIUIE-
HUS JI0CTyTa K oOriecTBeHHOM 3ampaBke (1,476 3a-
pAOHON YyCTaHOBKM B cekyHAay). Ilorpeburtenn
ANEKTPOMOOHIIEH KENalT WMETh TaKOW K€ KOM-
($OpT ANHUTENBHBIX MOE3A0K, KaK OT aBTOMOOHIIEH
C JIBUTATeNsIMU BHyTpeHHero cropanus. B 2021 r.
BBeJeHO B akcmyaranuio 500 TheIC. 3apsaHBIX
YCTaHOBOK, B MHUpE€ HacuuThIBajoch 1,8 MIH ycTa-
HOBOK. Ecnu npuHATh B pacuer 238 pabounx maHen
B TOJly, PEKUM OJHOCMEHHOH padOTBHI M TPOJOI-
KUTEIFHOCTh CMEHBI 8 4, TO B CEKyHAY (aKThude-
CKM BBeIeHO B okcmyartamuio 0,26 3apsaHOit
YCTaHOBKH. DTOTO HEJOCTATOYHO ISl yIOBIIETBO-
peHus moTpebHOCTH, TpebyeTcs yBennueHue o00-
IIECTBEHHOTO JOCTyIa K 3apsAgHBIM yCTaHOBKaM
B 5,68 pasza, 4yTO peajbHO pa3pelIuTh HapalluBa-
HUEM TPOM3BOJICTBA YCTAaHOBOK OBICTPON 3apsiKu
U aKKyMYJISITOPHBIX OaTapei.

Ha ceromHsmnHuii JeHbp HOMYYWIM DPa3BUTHE
pa3iIUYHBIe TEXHOJOTHH 3apsIHBIX CTaHIUH, TPO-
EKTHpPOBaHUE KOTOPBIX MOTpeOOBasio COOIIOACHHUE
cra”jiaptoB. B fnoHun npumepKuBaroTcs CTaH-
nmapra CHAdeMO. OOmiecTBoM aBTOMOOMIIBHBIX
HHXeHepoB paspabortan cranmapt SAE 1772, xo-
TOPBIHA HAIIEN IMUPOKOE UCTIOIH30BAHUE HA TEPPH-
topun CIIIA. MexayHapoaHOH 3HEpreTudecKon
KoMuccuel npopadoran cranaapt [EC k mpakru-
yecKkoMy Hcmoiip3oBaHuio crpanamMu EC, EAEU
(Eurasian Economic Union), Kutaewm.

[IpumMeHeHne Ha 3apsSAHBIX CTAHIHSIX MPOTOKO-
na CHAdeMO u npotokona SAE 1772 “Combo”
MO3BOJISIET 3apsAUTh Oaraped dJIeKTPOMOOHIIeH
1o 80 % 3a 20-30 MuH u 60jee aKTUBHO HCIOJb-
30BaTh IT-ycrmyru BCTPOGHHBIX B 3JEKTPOMOOHIIL
ycTpoiicTB 3nekTponHoi nmomornu (ABS, Hill Hol-
der u mp.), cuctemMpl OECHMIIOTHOTO YIPaBICHUS
¢ QyHKIMEH afanTHBHOTO KPYH3-KOHTPOJIS, HABU-
ranud W TeleMeTpuu, Ojaromapsi KOTOPBIM He-
CIIO)KHO OTPENEeNUTh MECTOHAXOXKICHUS ONMKaii-
el 3apsiAHON CTaHIUU.

B benapycu 3a nmepuon 2018-2022 rr. yucio
3apSAIHBIX CTaHIUU BBIpOCO ¢ 14 mo 486 emmHMIL
(mporuo3 o 1300 eguaunn k kouiy 2030 T.), KOTO-
peIMH  o0ecriedeHa BO3MOYKHOCTB OOCITYXKHBaHUS
CBEINIE 15 TBIC. AIEKTpOMOOWMIICH W ToA3apsyKac-
MBIX THOpUIOB [5—7].

C pocToM 3apaIHBIX YCTPONCTB M MPUBEACHU-
€M HUX YHCIEHHOCTH K TpeOyeMoMy KOIUYECTBY
ANIEKTPOMOOHIICH U MO3apsKAEMBIX THOPUIOB T10
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YCPEJHEHHOMY BPEMEHU 3apsSaKu S5 4 JUTHUH-UOH-
HOU Oarapen CyLIecTBYIOLIas Harpy3ka Ha 3JIeK-
TpPOCETH KOJIoCcallbHO BbIpacTeT. HapammBanue
NPOIYCKHON CHOCOOHOCTH 3JIEKTPOCETe MOTpe-
OyeT 3HaYUTEIbHBIX WHBECTULMHA, KOTOPbIC HE MO-
YT HE TOBIUATH HAa POCT TapU(OB 3apsIHBIX
cranumid. [ToaTroMy LeHOBOW (akTop, yBeqTUUnBa-
IOIMHA  TOTPEOUTENIbCKUE PAcXolbl BIAIEIIbIICB
JNIEKTPOMOOMIIEH, OKaKeT OTPHULATEIFHOE BIIUS-
HUE Ha crpoc. B cBoio ouepens, COKpalieHue
CIpoca Ha 3JIEKTPOMOOWIN BBI30BET Y NPOU3BO-
TUTENsl PeakIHio K COKPAIEHHIO MpPEeII0KEeHHUS.
WnTepec nHBECTOPOB OyIeT HAIIPaBIEH Ha CyXKe-
HUE CPOKa OKYIAaeMOCTH BJIO)KEHHBIX MHBECTHULIUI
U B pacCIIMpEHHE CETH NepeNady dHEPTUH, 4TO 3a-
BEPLIUTCSI OYEPEAHBIM BUTKOM pOcTa TapuoB Ha
3apsAOHBIX CTAHIMSAX W TOBIHUSET Ha JalibHeiIee
YMEHBIIIEHHE cIIpoca Ha 3iaekTpomoOmnu. B pe-
3yJIbTare, MOJE3HbI BHEmHWH 3¢dekr oT 3ame-
IICHUS] AJIEKTPOMOOMIISIMH TPAAULMOHHBIX aBTO-
MOOHJIEH C ABHraTelIsiMA BHYTPEHHEI'O CrOpaHUs
OKa)KETCS 0] YTPO30 HUBEITHPOBAHHS.
IIpou3BoAcTBO M 3KCILTyaTalusl MENJIEHHOMN
3apsIiKA aKKyMYJIATOPHBIX OaTapei A 3JEeKTpo-
MOOMJIEH M pa3sBUTHE UHPPACTPYKTYPHI 3apsIHBIX
CTaHLIMI MNPOJOIIKUTENIBHOCTBIO MOJHOW 3apsaKu
Oaraped B TeUeHHUE 5 U U CTPaH C MaJlo SKOHO-
MUKOH BBITTISAAT OoJiee MpHeMIeMbIM BapHaHTOM.
Tak, IONMONHATENBHAs HAarpys3ka Ha OJIEKTPOCETH
ot 470535,21 BT B cyTKM MOXeT OBbITh 0OecrieueHa
U3MCHEHUEM CTPYKTYPbl B JHEpreTudeckom Oa-
naHce cTpassl (mpumep — benapycs). B 31oii cBs3n
00BEM WHBECTHLIMOHHBIX BJIOXEHHH B pa3BU-
THE JJIEKTPOCETEN BIOJHE IO CHJIAM TOCYyAApCTBY.
Cokparmenue BeiopocoB CO, 0OHOBIIGHHEM MapKa
aBToMOOMIel (CKa)xxeM, TaKCOMOTOPHOTO TMapka),
pPacCUNTAHHBIX MO MOJIHOMY LHKIY JUISL 3JEKTPO-
MoOwmIIeH, COCTaBUT OT 32 KI' B CYTKH M3 pacde-
Ta Ha OJIHY 3aps/HYI0 YCTaHOBKY MEJUICHHOH 3a-
PAIOKU aKKyMYJISTOPHBIX Oarapei 3IeKTpoMOoOH-
neit. B ron cokpamienne Harpysku BweiOpoca CO,
oT 448 3apaaHBIX YCTAaHOBOK COCTaBUT INpHUMeEp-
HO 0,556 kT, umu 0,72 % BBIOPOCOB 3arps3HAIOIINX
BEIIECTB B aTMOC(EPHBIH BO3AYX OT MOOMIIBHBIX
UCTOYHUKOB Ha Jylly HaceleHus PecrmyOmuku
benapyce (0 JaHHBIM HAIMOHANBHOTO CTaTH-
cTudeckoro kommrera PecrmyOomukm  bBemapych
3a 2020 r.). OGopyaoBaHHE HACETIEHHOTO ITYHKTa
C YHCJICHHOCTHIO mpokuBarorux 100 Teic. demno-
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BEK MATHIO 3apAJHBIMH YCTAaHOBKAMHU MO3BOJIUT
mony4uTh 3GGEeKT CHIKEHHS Harpy3KH BBIOpO-
ca CO, mpumepno 0,584 kr B ron, WIH MOY-
™ 0,76 % oObeMa BHIOPOCOB 3arps3HSIIOLIUX
BEIIECTB B aTMOC(EPHBIA BO3AYX OT MOOMIIBHBIX
WCTOYHUKOB Ha JylOly HaceleHus Pecmyomukn
Benapyce. Tekymme pacxoasl Ha oxpaHy atmocdep-
HOTO BO3[yXa, COXpaHEHHE O30HOBOTO CJIOS M KITH-
Mmata 3a 2020 r. npumepro paBHBI 151,6 MiH pyoO.
B TEKyIIHUX IIeHaX, YTO MO CpeaHeMy OQUIHalb-
Homy kypcy HbB Pecrmybnuku bemapycs Oemno-
pycckoro py6ns x nomuapy CILA, paccautanHOTO
Kak cpemHss apudmMerndyeckas BenwmamHa (2,44),
coctaBuio 61,91 muna non. CIIIA. B ctoumocTHOM
BBIPOKCHHH SKOHOMHYCCKHH 3(h(PeKT oT BBencH-
HBIX B JKcIUTyaTanuio 448 3apsaIHbIX yCTaHOBOK
¢ 0o0CimyXMBaHHEM OJHOHM ycTaHOBKOH 4,8 3iex-
TPOMOOWIISI B CYTKH TO3BOJISIET COKPATHTH TEKY-
M€ pacXoJbl Ha OXpaHy aTMOC(EepHOro BO3IyXa,
COXpaHEHHE O030HOBOTO CJIOS M KJiMMara B 00be-
me 445,75 teic. non. CIIA B ron. Torma xak g
HACEJICHHOTO MyHKTa 4nuciieHHOCThio 100 Thic. ye-
JIOBEK, 00OPYIOBAaHHOTO MATHIO 3apsAAHBIMU yCTa-
HOBKaMH, 2KOHOMHYCCKHH 3(h(HEeKT B COKpaliecHue
TEKYIIUX pacXol0OB Ha OXpaHy aTMochepHOro
BO3/yXa, COXpaHEeHHE O30HOBOTO CJOS M KJIMMaTa
cocTaBysteT 5,25 Teic. moi. CITJA B ron.

OnHako MOJEepHHU3AIUS IO TMOAKIIOYEHHIO K
JIEKTPOCETH 3apsiTHOTO OOOPYIOBAHHUSA BIIEYET
3a co0OH 3aTpaThl BpeMeHH. B 3aBHCHMOCTH OT
pEeTHOHAFHONW IOPUCIUKIIMN Ha TPOEKTHPOBAHUE
Y BBOJI B DKCIUTyaTaIMIO 3aPs/IHBIX CTAHIUN aKKy-
MYJIATOPHBIX O6aTapei anexTpomobuseil (0cooeHHO
IUTS 3aps0K BBICOKOTO HAmpshKeHHs) TpeOyercs
BpeMsI OT JIECSITKa MeCALEB 710 O0jee YeThIpeX JIeT.

[IpakTHueckoe mpuMeHeHHe MU(PPOBBIX TEXHO-
JIOTM Ha OCHOBE COBPEMEHHOTO 3JEKTPOHHOIO
000pymOBaHUsI, KOTOPHIMH OCHAIIEHBI IEKTPOMO-
0wy, 3apsiAHBIE YCTaHOBKH, HE TOJBKO MOTpedyeT
JOTIOJTHUTENILHBIX MHBECTHIIMHI B pa3BUTHE HH(Qpa-
CTPYKTYPBI 3JEKTPOHHOTO TPAHCIIOPTa, HO U OKa-
KeT JOCTYIN K He3aMEeHUMOMY HH(OPMAIIMOHHOMY
pPeCypCy B perylMpoOBaHUM CIIPOCa U MPEUIOKEHUS
Ha 3JIEKTPOIHEPTHI0 MMKOBOM MOTPeOHOCTH. DIeK-
TPOPHEPTHS SBISAETCS TOBAPOM C BBICOKOW 100aB-
JeHHoH cTouMocThio. CTpaHbl, MPOU3BOASIIME Ha
9KCIIOPT AJIEKTPOIHEPTHIO, C Pa3BUTHEM TpaHC-
MTOPTHO-JIOTHCTUYECKOH CHCTEMBI Ha OCHOBE JIIEK-
TPOHHOTO TPAHCIOPTa MOJy4aT pPOJib JTOMHHHPO-
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BaHMS B Pa3BUTUH DKOHOMUKHU HE TOJBHKO Ha PETH-
OHAJILHOM ypOBHE, HO U B MUpe. BhICOKHE TeMITbI
pocTa 3KCIopTa MONOKUTEIHHO OTpa3sITca Ha TOp-
roBoM OaiaHce cTpaHBl. PocT BalloBOro BHYTpeH-
HETo MPOJYKTa JJIs psifa CTpaH He OyIeT BBITIIS-
JIETh HEOCTIKUMON MEUTOM. 31MeCh CKPBIT IMMOTEH-
a1 HOBBIX BO3MOXKHOCTEH MHOTHX CTpaH, B TOM
gucne Pecnyommku Bemapycs [3, 8, 9]. OcHnarre-
HUE CTaHIUH YCTaHOBKAMH WHTEIUICKTYalbHON
3apsiIKK OJaronpHsATHO CKaKETCS Ha COKpaIICHUH
WHBECTHIIMA TI0 MOJIEPHU3ALMU 3JIEKTPOCETEH.
Ycrpanenue Bomnpoca TPYJHOH YHpaBIIEMOCTH B
pacrpeieleHn Harpy3Ku Ha 3JIEKTPOCETH MO3BO-
JIUT YJOBJIETBOPUTH PACTYIIMH CIIPOC HA 3JIEKTPO-
MOOWIN W Tom3apsbkaeMble THOpuanl. lleHTpa-
JU30BAaHHOMY YIPAaBICHHUIO YCTAHOBKAMH WHTEI-
JEKTyalbHON 3apsaaku 3()(EKTHBHO NPUMEHUTH
muddepeHIpoBaHHbIe Tapu(bl Ha BpeMs Cria-
JKMBaHUSI TUKOBOTO CIIpOca MOTpeOHTeNel, 0 yem
CBOCBpEMEHHO M Jerde OyneT WH(POPMHUPOBATH
BOJUTENCH 3JeKTpoMoOwiIeld B uaTe UU(POBOI
mIaTopMbl  JTHOO TIOCPEACTBOM OOIIECCTBEHHOM
KOMMYHHKAallMOHHOH CBS3M (COLMAJIbHOM CeTH),
a TaKXe OTKPHITH BOSMOXXHOCTH B3aWMOPACYETOB
KPUIITOBAIIOTOM 3a OKa3zaHHbIe yciyru [10].
3apyOekHbIi  OMBIT A(PGEKTHBHOTO MOIX0MA
MOJIEPHU3ANNN 3JIEKTPOCETH HEBBICOKUMHU O00Be-
MaMH WHBECTHIIMN MPUMEHUM Ha MPAKTUKE BBEIIC-
HUEM aIanTuBHOTO cMapT-dapuHT (Smart-Charing,
ychuyra Ui TeX BIAAEJbLEB JIIEKTPOMOOWIEH H
MOJ/3apsHKaeMbIX  yCTPOHCTB, KTO IIEHUT CBOE
BpeMsi). ANanNTUPOBAHHBIA CMapT-4YapuHT YIIPO-
maer paboTy oOmepaTopoB 3apsSAHBIX CTAHIIHA
obecnieueHneM HH(POpPMANIMEH B peaTbHOM PEKUME
BpPEMEHH O Harpy3kKax Ha JJIEKTPOCETH B reorpa-
(hnyeckoM KBajJpaTe pPACIONOXKEHUS 3apsSIHBIX
yCTaHOBOK. [Ipy MHMKOBOM MOTpeOIEHUH 3JIEKTPO-
SHEPTHH B reorpaduIeckoM MECTE PacIiONOKEeHHUs
CTaHIIMA WHTEIUICKTYaIbHON 3apsiikiu OIepaTop
NPUHUMAET PEIIeHNEe O CUTHAJIH3allui CBOHMX KITU-
eHToB. TakuMm 00pa3oM, WHTEIJICKTYalbHBIE CUET-
YUKH U 000py0BaHUE JJISI H3MEPEHHsI dIIEKTpOCe-
Tel HUBEIMPYIOT MPOOJIEMYy OTCYTCTBHUS TEXHOJIO-
THM CBOEBPEMEHHOTO pearupoBaHUsi Ha CIPOC
yCIIyT 3apanHbeix ctanmuii. Co BpeMeHeMm cobpaH-
HBIE JaHHBIE O CTpoce U Tapudax Ha IEKTPOIHEP-
THIO, a TaKXKe WHPOPMAIIHIO O dIIEKTPOHHBIX OTXO-
JlaX TIO3BOJISIT BBICTPOUTH MOJIENb aIalTHBHBIX
CUTHAJIOB Ha MPOTHO3UPYEMBIE M3MEHEHHS Ipe-

Hayka
wrexHuka. T. 22, Ne 5 (2023)

JIO’KEHUS DJEKTPOMOOMICH U TOI3aPsIKAEMBIX TH-
OpunoB. He mMmes mpencraBieHHS O IOJIOKEHUH
JIeJT C DJICKTPOHHBIMH OTXOJaMH B MHUPOBOM Mac-
mrabe, HEBO3MOXKHO MOHATh TaKKe U WUCTHHHYIO
MIPUPOJIy TPAHCTPAHUYHBIX TIEPEBO30K, a B HEKO-
TOPBIX CITydasx — U HeJleTadbHBIX OoCcTaBoK [11].
He wuckimo4yeHbl ciiy4an MIOKOBBIX TEPEKHUBaA-
HHAU TOTpeOuTeNeH, Korma CUMOMO03 CIIOXKUBIICH-
Cs CTPYKTYpbl PBIHKA W HOPMAaTHBHO-IIPaBOBOM
OCHOBBI psAfla CTpaH He obecreynBaeT MexXxaHH3Ma
MIOJIEpKAHMSI TECHOUM CBSI3M MEXIy OIlepaTropaMu
u notpedurensiMu. YToOb! 3aKII0YUTH KOHTPAKTHI
Mexay omepatopamu DSO (Distribution System
Operator — cucTemsl pacnpeaeneHus) 1 noTpeou-
TEJIIMU WX YCIyT, HEOOXOAMMO YHHUDHUIIUPOBATH
CTaHIIAPThl CTPaH, MOJYYMBIIUX Pa3BUTUE JKOJO-
THYECKU YHUCTOTO TPAHCIOPTa, C TeM, 4TOOBI oOec-
MEYUTHh THOKOCTh YCIYT C YYeTOM OCOOCHHOCTEH
MECTHBIX 3JIEKTPOCETEH MO 3arpyKCHHOCTH U BBI-
CTPOUTHh MOJENh O COANIAHCUPOBAHHOCTH CHCTe-
Mbl. TpaHcdhopmalioHHbIe TPeoOpa30BaHUS KO-
HOMHKH TUKTYIOT HEOOXOIMMOCTh Iepexojia OT
TPaIUIIMOHHBIX PACIPEISIUTENBHBIX CETeH K pac-
MIPEeIeTUTEIbHBIM  JHEPTeTHYECKUM  CHCTEMaM.
3neck BakeH 3QeEKT pacmpenesieHuss JI0X0J0B
OT MOTPeOICHUS IEKTPOIHEPTHH COANaHCHPOBaH-
HOH cHCTeMBl. B CTOMMOCTHOM BBIpaKEHHU 3TOT
3¢ (deKT TOKEH COCTaBUTh ABYKPATHBIA pa3zMep
K 3(QdexTy oT BBeICHHUS B JKCIUTyaTaITHIO 3apsi-
HBIX YCTAHOBOK C OOCIYXMBaHHEM OJIHOW yCTa-
HOBKOH 4,8 3nmekTpoMoOmiIsa B cyTku. [IponsBenem
pacuet. I[lpuHrMaeM CTOMMOCTH yCTPOMCTBA MeI-
JIEHHOU 3apsaku oT 4 10 9 4, MOIITHOCTH KOTOPOTO
coctaBister ot 7 mo 22 kBt, 3240 mom. CIIIA.
[Iaroc CTOMMOCTH YCTAHOBKH 3apsiIHOTO yCTPOMA-
cTBa (MOABeNEeHUS KOMMYHUKAIIUH W TIPOYHE pac-
xosl) — 10 % OoT cToMMOCTH yCTpoicTBa MeJJICH-
HOH 3apsanku M 3 % OT CTOMMOCTH yCTPOWCTBa
OBICTPOI 3apsKU, YTO CPEIHEB3BEIICHHBIM pac-
yetoM coctapisieT 891 mon. CIIA. A Takxe noba-
BHM CTOMMOCTbH TIPOJyKTa pazpaboramkoB [T-rmat-
dbopmBl B pazMepe YIBOSHHOW CyMMapHON CTOH-
MOCTH 3apsTHOTO YCTPOWCTBA U €€ YCTAaHOBKU —
5022 mon. CIIA. O6wvem Baoxenuit 6e3 HJIC
W TPOYNX HAJIOTOBBIX OTYUCIEHWUH COCTa-
But 9153 mon. CHIA. g mapka 3jeKTpoMOOH-
Jiel YUCIeHHOCTRI0 24 eIWHUIl TaKoH 00BEM BIIO-
xeHuid B 1,74 pasa mpeBsimaer d3QQGEeKT B COKpa-
HICHUE TEKYIIMX PacXo/0B Ha OXpaHy aTtMmocdep-
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HOTO BO3/yXa, COXpaHEHHE O30HOBOTO CJOA U
KkuMara. B nmocTmkeHne SKOHOMHYECKH 000CHO-
BaHHOH aJanTaliyd aBTOTPAHCIIOPTHOTO CepBHCA K
COBPEMEHHBIM BBI30BaM 3TO IPEBHIIICHWE U pac-
XOJBbI M0 YTHIM3AIUHU 3JIEKTPOHHBIX OTXOJOB JIO-
TUYHO KOMITCHCHPOBATh 3((EKTOM pacmpeaere-
HUS JOXOJOB OT TNOTPEOJICHUS BICKTPOIHEPTUU
cOaTaHCHUPOBAHHOW CHCTEMEI.

Pecniybonuka benmapycs VYkazom Ne 447
ot 22.11.2021 (B HOBOU pemakiuu Yka3z Ne 92
ot 12.03.2020 «O cTHMyIHpPOBAHUU HCIIOJIE30Ba-
HUSl DIIEKTPOMOOWIIEH») CBOEBPEMEHHO IpHBeEIa
B JIECTBHE MEphl IKOHOMUKO-OPTAaHU3AIMOHHO-
r0 CTHMYJIMPOBAaHUS Pa3BUTHUS BIEKTPUIECKOTO
TpaHcriopta bemapycu u mommepxkana cyObek-
TOB, UMEIOIIMX Ha OallaHCce 3apsIHBIC YCTPOUCTBA
UL DiekTpoMobmiielt, ocBoboxkaernem ot HJIC
u apyrumu Mepamu [12, 13].

WNHocTpaHHbIE YHEProCOBITOBBIC KOMIIAHUU B
yIpaBJIeHHE CIPOCOM  TOCPEACTBOM Teimudu-
Kalluu 3aJielicTBOBaNIM NoTpeduTeneii. Tak kak ce-
pbe3HBIC W3MEHEHUS B CTPYKTYypE MPOU3BOICTBA
3JIEKTPOIHEPTUH, T/I€ BHICOKAS OIS MPHUHAIIIEKUT
BO300HOBJIIEMbIM UCTOYHHUKAM 3HEPTUH, MPHUBEIU
K PpOCTY IOJH paCHpeIeTUTEIbHBIX JHEPreTH-
YECKUX pPEeCcypcoB, K TEPECMOTPY OTHOIICHHUN
MEXIy TpochioMepaMu (CyObeKTaMH, aKTUBHO
YYaCTBYIOIIMMH B TIPOU3BOJICTBE IJICKTPOIHEPTHUH,
noTpedasieMo MM CaMHUMH C HCIIOJIb30BaHUEM
UHTEJUICKTYaJIbHOM CETH), TO pOJIb B JIOCTaBKE
3JIEKTPO3IHEPTUH TOKYIATeNI0 y OIepaTopoB pac-
npenenmutenbHbix ceteir DNO (Distribution Net-
work Operator) nepensiin omeparopsl DSO. Uro
TaK)Ke SBJISETCS JCHCTBEHHBIM IMOJXOIOM K CTH-
MYJIUPOBAaHUIO W TIOJJICPKaHUI0 MeXaHW3Ma pas-
BUTHSA TPAHCHOPTHO-JIOTUCTUYECKON CHUCTEMBI B
MOBBIIIICHUE YIKOHOMHYECKOTO 3 dekTa.

OddexT MexaHn3ma amanTalyi aBTOTPAHC-
MOPTHOTO CEPBUCA K COBPEMEHHBIM BBI30BAM pa3-
BUTHA  TPAHCIOPTHO-JIOTUCTHYECKOW  CHUCTEMBI
HOCHUT KOMIUIEKCHBIN XapakTep, KOTOPBIH MOXKHO
BBIPA3UTh B BHJE SKOHOMHUKO-MaTEMaTHYECKOM
MOJIEIH:

906Lu :91 + (iaHaﬂ * 931<0n * anp * 93y + 9IT)-i_

+0y,0 + Dy £ A,

e Dosm — PPGEKT 3aMeIIeHUs ICKTPOMOOHIIMU
TpaAWIMOHHEIE aBTOMOOWIIH; D) — TO K€ JTOOBIIH
MIPUPOJIHBIX PECYPCOB, MPOU3BOJICTBA CTATH (KOM-
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MMO3UTHOTO Marepuaia), aKKyMyJSITOPHBIX OaTa-
pe#t; Dyar — TO e HaJOTOBBIX MaHEBPOB Ha TOILIH-
BO H 3JIEKTPOIHEPTHUIO; Dyyon — TO KE CHIDKCHHS
HarpyskH U ymepoa okpyxatomeil cpeasl; Oy, — TO
’Ke TOTPEOMTENbCKUX PACXOJ0B Ha JKCILTyarta-
A0 JICKTPOMOOHIIS IO CPaBHEHUIO ¢ aBTOMOOH-
jgeM, oOOpyIOBaHHBIM [IBUTATENIEeM BHYTPEHHETO
CropaHus; D,y — TO K€ DKCIUTyaTalluH 3apsIHbIX
YCTPOMCTB aKKyMYJIATOPHBIX OaTapeil aBTOTpaHC-
NOPTHBIX CPENCTB HA DJICKTPHUUECKOW TATe; DIt —
TO K€ OT 33JeWCTBOBaHMs MU(POBBIX TEXHOIOTUN
B Pa3sBUTUHU DJIEKTPUYECKOTO TPAHCIOPTA; Dvag —
TO K€ TPAHCIOPTHOTO CPENICTBA — CETh KOHIICTIIINN
“vechicle-to-grid”; 9; — 1o ke yTunuzanuu (B ToM
YHcie ANEKTPOHHBIX OTXOAOB); A — TO e WHBIX
MIPOSIBTICHUH COBPEMEHHBIX BBI30BOB Ha Pa3BHUTHE
ANIEKTPUYECKOTO U albTePHATUBHBIX BUAOB TPaHC-
TopTa, UX HHPPACTPYKTYPHI.

WHHOBAIIMOHHBIE MOJIXOABI [0 MPOU3BOJCTBY
HOBBIX aBTOTPAHCIIOPTHBIX CPEICTB (IEKTPOMO-
Ounu, ruOpUAHbIE aBTOMOOWIIN U JPYTHE), a TaKXKe
obecrieueHre WX HETPATUIIMOHHBIMU JIBUTATEISIMHU
(BOZOpOAHBIC H T. II.), YCKOPEHHOE PAa3BUTHE WH-
(bpacTpyKTyphl OyIyT CIIOCOOCTBOBATH CHUKECHHIO
BHIOPOCOB BpPEIHBIX BEIIECTB B aTMocdepy, Moj-
Jep>KKe BO30OHOBISIEMBIX UCTOUHUKOB SHEPTUU Ha
TPaHCIOPTE, YTO IMO3BOJUT 3(DPEKTUBHO peau-
30BaTh OPraHU3allMOHHO-DKOHOMUYECKUH MeXxa-
HU3M  pa3BHTHUSA  TPAHCIIOPTHO-JTOTHCTUYECKON
cuctemsl [14].

BbIBO/Ibl

1. [TomydeHHBIH BHEITHHH 3P heKT 0OHOBIICHUS
ABTOMOOMJILHOI'O TIapKa U €ro JIOYKOMIUICKTOBA-
HUS DJICKTPOMOOWJISIMH M TIOJ3apsHKaeMbIMH TH-
OpuaaMu 3aKJTFOYaeTCs B CHUOKCHUU yiepOa oKpy-
JKAIOIIEeW CpeJic M CBSA3aHHBIX C 3TUM COIUATBHBIX
U3JICPKEK BCIEJCTBUE YCTPAHCHHUS] HETATHBHOTO
BIIMSIHUS Ha cpelly OOUTAHUS YeJ0BEKa, BHI3BAHHO-
ro 3aTopaMd Ha aBTOMOOWJIBHBIX JIOPOTax, MpU-
YUHAMH TOOOYHBIX SIBIICHUH WHPPACTPYKTYPHI
U JIpYTrUMH, 00YCJIOBJICHHBIMH HE TOJIBKO 3arpss-
HEHUEM OT MOOWJIbHBIX UCTOYHHMKOB, HO M BHOpa-
LUSAMU, ITYMHOCTBIO ¥ T. II. B CBOIO ouepenp, mo-
TpeOyeTcss pacCMOTPEHUE BOMPOCOB O BBEACHUU
Ha 3aKOHOJATEILHOM YPOBHE HOBBIX HAJOTOB Ha
TOPTOBBII AKCIOPT HEPTEPOAYKTOB M HAJIOTOBBIX
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cOOpOB B OTHOIIEHUHU BIAAEIBIEB TPAHCIIOPTHBIX
CPEZCTB C HYJIEBBIM BEIOPOCOM YTIIEKHCIIOTO Ta3a.

2. Hayoru u HanoroBblie MONUIMHEI HA aBTOMO-
OMIFHOE TOIUIMBO, TOJYYEHHOE W3 HCKOIAaeMOTO
UCTOYHMKA (MM HEe(PTH), SIBISIOTCS OJHUM U3 HC-
TOYHHKOB JOXOTHOW yacTu Oromkera Pecry0mu-
ku bemapych. BeIonHSAS CBOIO BAKHYIO POJIb, OHU
CIIOCOOCTBYIOT POCTY SKOHOMHKH ONlaroapsi akTHB-
HOMY BIIMBaHUIO WHBECTHIIMI B IOPOXHOE CTPOH-
TCJIBCTBO II0 BCEM HAIIpPaBJICHUAM TPAaHCIIOPTHO-
JoructTudeckor cucreMbl. llomnepikka cTpouTesb-
CTBa aBTOMOOWJIBHBIX ITyTEMPOBOIOB U DIICKTPUPH-
KaIisl JKEJIe3HBIX JIOPOT YCKOPSIFOT pa3sBUTHE HH-
(bpacTpyKTypsl TpPAHCIOPTHO-JIOTUCTUYCCKON CH-
CTEMbI CTpaHbI. Ilo CyTHU, OTKPBIBAIOTCSA HOBBIC
WCTOYHHWKH HAaJIOTOBBIX TIOCTYIUICHUH B OFOIDKET
PpecIyOIMKaHCKOTO JTMO0 MECTHOTO 3HAYCHHUS.

3. YckopeHHOe pa3BUTHE WHOPACTPYKTYPHI
3NIEKTPOMOOWIICH ¥ TOA3apsIKACMBIX THUOPUIOB
ITOCTIOCOOCTBYET Pa3BUTHIO TPAHCIIOPTHO-JIOTH-
CTHUYECKOM CHCTEMBI TMOCPEACTBOM MEXaHH3Ma
ajanTtarui THPPaCTPYKTYpPHl aBTOTPAHCIIOPTHOTO
cepBHCa K COBPEMEHHBIM BBI30BaM TII00ANTBHOMN
3KOHOMUKH.
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