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AHHoTanusa: B gaHHOl cTaThbe pacCMaTpUBAOTCS BOMPOCHI 3 GeKTUBHOM OpraHr3alun
TIPOLIECCOB 3apsi/IKK 37eKTPOMOOMIIeli B pacripe/ie/TMTebHBIX /IeKTpUUecKnx ceTsx. Ha ocHoBe
VIHTerpaly JJOTMCTUYeCKOI0 M SHePreTUYeCcKoro Mo/iX0/[0B Mpe/JioyKeHa MoJie/lb ONITUMAa/IbHOTO
yrpaB/eHusl  3apsiiHOM  WMHQPacTpyKTypoil. Pe3ynbTaTbl  MCC/e[iloBaHMSI  IOKa3bIBaKOT
BO3MO>KHOCTh CHWKEHHSI Harpy3KH B 3JIEKTPHUECKHX CeTSIX, ONTUMH3aly SHeprornoTpebieHus u
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Abstract: This article examines the issues of efficient organization of electric vehicle
charging processes in distribution electric networks. Based on the integration of logistics and
energy approaches, a model for optimal management of charging infrastructure is proposed. The
results show the possibility of reducing the load on electric networks, optimizing energy
consumption, and improving service efficiency.
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KNPUII

CyHrru insuiapza >kaxoH MUKECH/1a 9KOJIOTHK OapKapOpJ/IMKHY TabMUHIIALLL, aTMOCdepara
YUKWH/AWIAD Xa)KMHUHM KaMaWTHUDUWII Ba JHEPrUsl pecypC/iapuiaH OKWIOHa (oianmaHuIIT
Macanajzapy YCTyBOp WyHamuuuiapiaH Oupura ailaHMokZa. Yumify jkapaéHia TpaHCIIOpT
COXaCWHU [JeKapOOHM3alsl KWIWI, ShbHA aHbaHABUM WUKW EHYB [JBUTaTe/UTd TPAHCIIOPT
BOCUTa/IapUjaH O0CKUUMa-00CKUU BO3 Keurb, 3/IeKTp TPAHCIOPT BOCHTAJapura YTHII MyXUM
axamusT Kacb sTMokza. Iy HyKTau Ha3ap/aH, 371eKTpoMoOu/Iap/iad GoiiaaHuII XaKMU KaJa
cypbatiapza optub 6opMokza Ba Oy xosiaT 3/1eKTp SHepreTvka TU3UMIapura siHru TasnabnapHy
ToKJIau [1].

OnekTpoMoOW/IIap COHMHMHI OPTHUIIM, aBBaj0, TaKCUMJ/ALI 3/1€KTP TapMOKjapuja
I0K/IaMa/lapHUHT HOOapKapop Ba JAWHAMUK Tap3/ja y3rapuiiura onub kenagu. AMHUKca, MUK
coat/iap/ia KyTl COHJIM 371eKTPOMOOW/I/IapHUHT OUP BaKT/a 3apsiJ/laHUIIN TapMOK, 3/IeMeHT/Iapura
OpPTMKYA OK TYILUMILIWra, Ky4wIaHdIl crdaT KypcaTKUWIapUHUHI EMOHJALIMIINTA Ba SHEprus
WYKOTHILZIADUHUHT ommimvira cabab Oymumm mymkud [2, 3]. Illy Ounan Oupra, 3apsiziari
MH(paTy3UIMaCHHUHT HOTYFPH YKOMTAILITUPUIHUILLIH Ba PeXKaallITUPH/ITUILN TPAHCIIOPT OKUMJ/IapH
camapa/iop/JIMIMHY NTacalTUpaZy Xxam/Ja XM3MaT KypcaTHIll CU(paTHHU YeKIanu.

Ma3kyp MyaMMOJapHU Xan STHiia ¢akaT SHepreTWK €k (akaT JIOTHMCTHK EHJAIIYB
eTap/M 3Mac. 3apsiJyiall CTaHLUs/IAPUHA YKOMIAIITUPHIL, YIaPHUHT KyBBaTUHU aHUK/IAIll Ba I
peXXUMIapyHu OOIIKAPHII >KapaéHiapy/ia JIOTUCTHKA (Macoda, BakKT, Tasab TakCUMOTH) XaMza
JHepreTvkKa (FOK/lIama, Ky4IaHHI, Heprus crudaT KypcaTKHuIapu) OMWITAPUHU OWpramukzaa
xucobra oy Tanab stunagu. by aca anekrpomoOun WHGPaTY3UIMaCHU PUBOXK/IAHTUPUILZAA
WHTeTPaLMsUIAILTaH, STbHU JIOTUCTUK-3HePreTHK €H/IalllyB/IapHU MLLIA0 UMKULITHA TaK030 KU/Iaju.

Iy wmyHocabar OwuiaH, Ma3Kyp TaAKUKOTHUHT MakKCagu — TaKCHUMJIALIl 3JeKTp
TapMOK/IapH/ja 3/1IeKTPOMOOII 3apsiZiyialil )KapaéH/IapuHA CaMapasiv TalllKWJI 3TUIL YUyH JIOTUCTHK
Ba YHEPreTHK OMUJIJIAPHU XMcoOra o/iraH X0/iia OnTUMaJ 601IKapyB MO/IeTMHY UII1ab YMKUIIIaH
nbopar. TaAKUKOT Joupacyza 3apsiJyialil KapaéH/IapuHUHT TapMOK, I0K/IaMachra TabCUpHY TaX i/
KWIMHUO, y/lapHU ONTUMAa/IAILITUPHII UMKOHHUSIT/IapU KYPUO UMKUIa M.

TagKuKoT HaTWXKasapu 3JIEKTPOMOOHIT 3apsiyiar WH(paTy3uIMacHHHA
DUBOXK/IAaHTUDHUIIJ]a aMaJdii axamusitra sra Oyamb, 37eKTp TapMokjapuja IOKIaMaHU
0apKapOp/IALITUPHUIL, HEPrUsl CaMapa/OPJIMTUHK OIIWPHILI Ba XWU3MaT KypCaTHIl CU(ATHHU
AXIIW/IALITA XU3MaT KUTafu.

MATEPUAJUUIAP BA METOJJIAP

Research Focus International Scientific Journal, Uzbekistan 34 https://refocus.uz/


mailto:tagayev0209@gmail.com

RESEARCH FOCUS | VOLUME 5 | ISSUE 4 | 2026
ISSN: 2181-3833 ResearchBip (12.32) | Google Scholar | Index Copernicus (ICV69.78)

OnekTpoMOoOU/IsIapHU 3apsi/iyialll KapaéH/lapyHU camapasiv OOIIKapHII YUYH JIOTUCTHKA Ba
SHepreTukda OMU/IVIAPUHH 6I/IpFaJ'II/IK,£[a XI/ICO6Fa OJIraH XO0J144a KSJTH OMMWJIJIM OIITUMA/VIAIOTHUPHI
Mo/ien Takaud STUnau.

Ma3Kyp MOJe/HUHI acOCHMW MakKCaJyd — 3apsijyiall CTaHLUSJIAPUHU >KOWIAIUITUPHULL Ba
YJIAPHUHT WIIT PEXKUM/IAPUHU TITyH/Ial TallTKWI STULIAAH UO0opaTKy, OyH/1a 3/1eKTp TapMOK/Iapura
TyLlIa/IMraH I0K/ama, S3Heprus capdu Ba JOTMCTUK XapakaT/iap MUHUMa Al TUPUIau.

Taknud 3TrnaéTrad MaKcaz GyHKLUMACK KyWnJard KypUHUILTa ora:

"
z:minZ; |C;+aL,+pP,|
e

by epga:

C; — i-cTaHIUsI/ja SHEPTUs UCTEbMOJIM OWIaH OOFJTUK Xapakatiap;
L; — noructuk KypcaTkuy (Macoda, BakT, TPAHCIIOPT OKUMHK);
P; — s71eKTp TapMOKKa TyILllaJuraH 10K1ama;
@, [/ — OMWIIap aXaMUSTHHUA OerU/I0BUM Ba3H KO3 PULIMEeHTIapy;
n — 3apsiJiall CTaHLUsIapU COHU.
Mopen uek/ioB/1apu
OnTUMasuIallITUPHLI )KapaéHu/1a KyHujaryd ueKaoBiap Xucoora oimHau:

1. Kyssar ueksoBu:
Pi < Pimax
2. Kyunanui cudaTti yekioBu:
AU,<AU,,,

3. TanabHM KOHAWPHII 1IAPTHU:

Z x;2D

i=1

by eppa:

P;max — TaPMOKHUHT PyXCaT 3TWITaH MaKCHMaJl FoK/laMacy;
AU — Ky4IaHUIII OFUIIIN;
D — ymymuii 3apsiajiaii Tanabu;
x; — i-3apsi/iyialll CTaHLUsIapU OPKAIM XU3MaT KYpcaTUIraH 3/1eKTPOMOOU/Iap COHU.
Taknud 3TUnaéTrad JIOTUCTUK-IHEPTreTHK OOIIKApyB a/lfOPUTMU KyWuaru 60CKu4iapHU
¥3 ©uura onaju:
1. Mab/ayMOT/IapHA WMFHUIIL:
- 3JIEKTPOMOOW/IIap COHM Ba >KOM/IAIIyBU
- TapMOK IOKJIaMa X0JIaTu
- 3apsi/yIall CTaHIUs/Iapy rlapaMeTpJiapy
2. TanabHu NPOrHO3 KW/INIIL:
- BakT Oyiinua EV 3apsjiam 3XTHEKUHN aHUK/TaIll
3. OnTHMa/UIAIITHPHII XHCO0-KHUTOOM:
- Makca/ GYHKUIWSCH MUHUMAJIIAIITUPUIIAIN
- 4YeKJIoBJap Xucobra oyuHa U
4. Kapop Kaly/1 KH/IuI:
- 3apsi/iall BaKT/IapUHU TaKCUMIIALI
- CTaHUMsUIap OK/IaMacuHU OaslaHCar

Research Focus International Scientific Journal, Uzbekistan 35 https://refocus.uz/



RESEARCH FOCUS | VOLUME 5 | ISSUE 4 | 2026
ISSN: 2181-3833 ResearchBip (12.32) | Google Scholar | Index Copernicus (ICV69.78)

5. Real-time 6omkapys:

- Smart Charging opkanu 0k/JiaMaHy AUHAMUK Ha30paT KWINLI
MetopukaHuHr ad3a/yIMK/Iapu

- JIOTHUCTHKA Ba SHEpPreTHKa OMUIJITADUHM OWp BakKTAa Xucobra oyaau

- TapMOK FOK/IaMacUHU OGapKapopaliThpaan

- SHeprusi camapaZopJIMrMHU OIIUpaAu

- 3JIEKTPOMOOW/Iapra XU3MaT KypPCcaTHIll CU(aTUHU SXIIAIalI1

HATWIXAJIAP

Takmud >STWIraH JIOTUCTUK-SHEPTeTHK MO/IETHUHT  CaMapaZiopJvruHy  OaxoJiari
MakcaJua TaKCUMJIAIl 371eKTP TapMOK/JIapua 3/eKTPOMOOW/UIapHU 3apsijjiall >KapaéHaapy
TaxXMn KWIMHAW. TafKMKOT [ovpacuja INapT/d paBUIIja IaXap TapMOFH MOZend Kalyi
KWIMHUO, TYPJIU CLieHapUiAiIap acocua Xucob-KuTobmap amasra OmypyIIa.

Taxjnnap IHIyHA KypcaTaJuKH, 3JeKTPOMOOW/UITapHUHT Ha30paTcu3 Ba Oup BakTAa
OMMaBHM paBMIL/ia 3aps//IaHULLIM 3/IeKTP TapMOK/IapHy/ia MUK F0K/1aMaslapHUHT KeCKUH OpTHIINTa
o6 kenagu. By 3ca Tpancdopmaropsiap Ba 37€KTp y3aTHIN JIMHUsIAPH/]A OPTHKYA FOKJ/IAHMIII,
KyU/IQHUII OFUIIJIApY Ba SHEPTHs HYKOTHUIIJIADUHUHT KYTIaHUIIW OWIaH U30X/1aHa/Iu.

Taknug sTUIraH MOZeN acocyja 3apsj/all >kapaéHaapy ONTHMasulaliTUpUITaHza 3ca
KyWWjaru HaTvKasiapra 3pyIiniiu:

- 3JIeKTp TapMOKjlapu/a NUK tokKnama 15-20% ra kamaiau;

- sHeprus uykotuiiapu 10-15% ra Kuckapau;

- 3apsiAJiall CTaHUMsIapyu/aH QoijanaHuil caMapaiop/iury Omiiy;
- TPAHCIOPT BOCUTAJAPUHUHT KYTHUII BaKTH KaManu.

[IyHUHr ek, JAOTUCTUK 6HJALYB OpKald 3apsjjall CTaHLWSIapUHUHT >KOW/IAllyBU
ONTUMAaJUTALITUPWITAHAQ, 37IeKTPOMOOU/ITIapHUHT XapakaT Macodacy Ba BaKT cappy KaMalUIIH
Ky3atunad. By sca xu3mar KypcaTWil TU3UMHHUHT YMYMWUW CaMapafopJ/IMIMHU OLUMPUILTA
XU3MaT KW/IU.

Smart Charging TeXHO/OTHsIIADUHU >KOPHUM STUIIl OPKAIM  3JIeKTPOMOOH/IIADHUHT
3apsi/i/IaHUII  KapaéHiapyd BakT Oyiinua TaKCUM/IaHUO, 3J7IeKTp TapMOKJjapua HoKjiama
OanancnamrTupwiay. HaTwkaza, TapMOK 37eMeHT/IapUHUHT WIIOHUIW/INTH OIIA Ba aBapHs
X0J1aT/Iapu 3XTUMOJIA KaMau/u.

Taxunnap HaTWwKaaapu LIyHW KypcaTaJuK, JIOTUCTUK Ba SHEPreTHK OMWIJIapHU
Oupranukga xucobra onraH Xosga OOIIKADYB THU3UMHUHHM >KOPUH ITUII  3/I€KTPOMOOUT
VMH(PaTy3UWIMaCUHUHT caMapa/loOp/IMTMHU Ce3uIap/iv apa)kazia OLMpa/iy.

1-xaaBas. JeKTPOMOOWT HHPPATY3WIMAaCHHHUHT CaMapa/i0p/IUrU

KypcaTrudiapH.
AHbaHaBHU
- Taknmug sTunran
KypcaTkuu ycya SAXmuIaHuII
. Mopen
(HMCOui)

IIuk roknama 100% 80-85% 15-20% ra kamasigu
OHeprus uykotuiiapy | 100% 85-90% 10-15% ra kamasiu
KyTui BakT! 100% 70-80% 30-20% ra kamasiiu
Camapazop/uk 100% 115-120% 15-20% ra owaau

JKazBan TaxX/mMaM IIyHU KypcaTaJiuKy, aHbaHaBUH XO0JaT/a 31eKTPOMOOUIJIapHUHT OUp
BaKT/a 3apsi/l/IaHUILN HaTWKacK/a KeUKU MUK BaKT/Iap/a 3/1eKTP TapMOK/Iapua FoK/laMa KeCKUH
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opTtu6, 100% Kuiimatra etagu. by 3ca TapMOK, 3/1eMeHT/Iapyura OPTHKYA FOK TYIIWIINA Ba SHEPTUs
cudatuHUHT éMOH/alnyBura cabab 6ymagu. Takmiud 3TUATAaH JIOTUCTUK-IHEPTeTHK OOIIKAPYB
MO/Ie/Id acCOCHUJa 3Ca 3apsifjialll ykKapaéHiapyu BakT OyiinMda Kaita TakcuMiaHagu. Hartmkaza
10K/1aMa rpa¢ury Tekucianu0, ik kuiimat 80-85% opanururaya Kamasigy.

By 5ca: TapMOKHMHT WIIOHWIWIWTHMHU OLUWPA/iY, aBapus X0JaT/Japu >SXTUMOJUHU
KaMauTUPaJy, SHePrys MyKOTUILLIADUHA KUCKAPTUPAAU

MYXOKAMA

CyHrru uiiapza 3/1eKTpoMoowuiap uHGpPaTy3WIMaCHHA PUBOXK/IAHTHUPHII Ba 3apsifi/iail
)KapaéH/MIapyHU CaMapajd TallKWI JTWII Macasjajapura OaruIlylaHTaH Kymiab uiaMuid
TaJIKMUKOT/IAp aMaira OMUpUIMOKAa. JKymiajaH, XOPWKUN TaAKUKOT/IAap[a >371eKTPOMOOUIT
3apsiZylall  CTaHLUSIZIADUHU  ONTHUMasl JKOW/IAIUTUPUIL, YJIapHUHT KyBBaT IlapaMeTpJlapuHU
aHUKJIAll Ba 3apsi/jall >KapaéH/JapuHU WHTe/IeKTyan OoIiKapuiira asoxuzga 3bTHO0p
KapaTWIraH.

bup karop wnmmii wWiIapAa 3apsgj/all CTaHLMSUIADUHU JKOMIALUTUPHWII Macasjach
TPAHCIIOPT OKWMJIApH, axojiM 3WWIMTA Ba Tanab JapakacuJaH Kennb UWMKKAH XoJiza
ONTUMAaJITALITUPUII OPKAMM Xaj 3TWIraH. Y0y €HjallyB/ap acocaH JIOTUCTUK MOjeiapra
TasHaZM Ba 3apsj/all MH(QpaTy3WJIMaCMHUHT XYAY[UM camapaZopJWrMHU OLIMpHIIra XU3MaT
KWiagu. bBupok, Ma3Kyp TagKWKOT/IapZa 5/1eKTP TapMOKJIApDUHUHI TEeXHUK YeK/IOBJapH,
)KyMJaJjaH, Kyu/IaHUII OFMIIIapy, peakTUB KyBBaT O6asaHCH Ba TapMOK, FOK/IaMacy Kabu oMusiiap
eTapyinya xucobra oJiMHMaraH.

Boiiika 6Up rypyx TaAKUKOT/Iap/a 3ca 3J1IeKTPOMOOUT 3apsifiyialll )KapaéHIapUHUHT 37IeKTP
TapMOKJ/lapura TabCHpPW ypraHuiarad. XycCycaH, TaKCHMMJ/all TapMOK/apuja HK/jlama
rpadVK/IapUHUHT Y3rapylliyv, MUK I0KIaMaJlapHUHT OPTHUILM, FapPMOHUK/IAp Ba KyuIaHUII cUdaT
KYpCaTKWU/IapUHUHT éMOH/IAIlyBH Kabu Myammosap Tax i KuavHrad. Llynunrgek, Smart Grid
TeXHOJIOTHs/IAapU acocua “akyiu 3apsgyiamr” (Smart Charging) ycysuiapu takmd atummb, ynap
OpKaJiv FoK/IaMajlapHU BakT Oyiirya TakCHMJIAlll Ba TADMOKKA TYIIaJIUTaH TabCUPHU KaMalTUPHIILI
VMMKOHUST/IapU KypcaTwiraH [4, 5].

Xankapo craHaaptiaap, kymiazad, IEC 61851 Ba I[ISO 15118 pgoupacupja
3JIEKTPOMOOW/IIap Ba 3apsi/ijialil CTaHIWs/Iapy YPTacH/IaTy y3apo ajloKa, SHepTrHst a/IMallliHYBU Ba
OomIKapyB >KapaéHjapu TapTuOra cosiHraH. by craHgapTiap 3apsijiail >KapaéHIapyuHU
ABTOMAT/IAIITUPHUII Ba UHTEJIJIEKTyasl OOIIKApyB TU3UMJIADUHU >KOPUH 3THIN YUyH acoc 0Yub
XW3MaT Kumnaau [6, 7].

Iy 6wnan Oumpra, alipuM TaAKUKOT/IapAa JIOTUCTHKA Ba SHEpPreTHKa OMWUIApPUHU
Ouprammkzaa xucobra osraH xo/ia KOMIUIEKC Moje/uiap Takaud stuiraH Oyica-aa, ylapHUHT
aKCapysATH Ha3apyii xapakTepra 3ra 0y/iu0, amanuii 11apouT/iapAa, XyCycaH, PUBOK/IaHAETraH
MamJ/IaKat/iap, )KyM/aziaH ¥ 36eKHUCTOH I1apouTHzia Ky/11alll Macaiafapy eTap/idya ypraHuiMaraH.

Tax/mnnap WyHW KypcaTaZuKu, MaBXKyZ WIMWKA UIIIap acoCaH UKKWA WyHanuuiza —
JIOTUCTUK Ba SHEPreTUK EHJAIlyB/ap JOUpacH/a aloxXuia pUBOKIAHTaH. BUPOK 371eKTpoMoOu
3apsyiail - MHQpATy3WIMacMHA CcaMapaad OoIIKapuil yuyH ymly UWKKA —UWYHaIUIIHA
WHTeTpauusiail 3apyp xucobaanazau. [y HykTau Ha3apzaH, JOTUCTHUK Ba SHEPTeTHK OMU/UIapPHU
bupranuka xucobra onraH xosja onThMan OOLIKAPYB MOJe/IapUHU UIliab uuKuil 710s13apb
UMMM Macana 6yub KoMoKa.

XYJIOCA

Ma3sKyp TaJKHUKOT/ja 371eKTPOMOOU/I 3apsif/ialil >kapaéHIapyuHU OOIIKapuIl/ja IOTUCTHK Ba
SHepreTUK éHJalllyB/apHM UHTerpalysiiall acocuza onTuMas Mozes Takinud stunau. Taxaunnap
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HaTwkKacuga ymly EHJallyB 3/IeKTP TapMOK/apuAa IMUK FOKJIaMaHW KaMaWTHPUIL, SHEprus
WYKOTUIIIADMHU KUCKAPTUPMUILI Ba 3apsifijiaill MHGPATy3UIMaCUHUHT CaMapafop/IMIrMHUA OLLKPUILL
UMKOHMHU Oepuiii  aHuKjIaHAd. OJMHraH HaTWKajap JIOTMCTHUK-3HEPreTWK OolKapyB
3/IeKTPOMOOM/T MH(MpaTy3UIMacCHHU OapKapop PUBOXJIAHTUPHILZA CaMapaiyd eU4dM SKaHIUTHHU

Kypcaraju.
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