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IMocTtanoBka npoGJjemu. Ha cporogni JIOACTBO CTOITh HA TMOPO31 EHEPreTHYHOI KPH3H.
bmseko 50% BumoOyToi HaTH CIOKUBAETHCS TPAHCHOPTOM. 3POCTAIOUMIl XapakTep CHOXHMBaHHS
BYTJIEBOHEBOIO IAJIMBA HA TPAHCIIOPTI, TOJIOBHUM YMHOM, TIOB'SI3aHUH 3 HACTYITHUMHU (HaKTOpaMu:

. BHICOKHI PiBEHB 1 TEMITH aBTOMOOLITI3aITii;
. eKCIUTyaTamiss  aBTOTPAHCIOPTHUX  3ac00iB 3 HH3BKMM  ITOKAa3HWKOM  ITaJTUBHOI
€KOHOMIYHOCTI;

e BeIMKAa YacTKa pPEXKHMIB pyXy, SKi BIJ3HA4alOTbCs pPOOOTOK CHIIOBOI YCTaHOBKH
TPaHCIIOPTHOTO 3ac00y 3 HU3bKOIO €HEPreTUYHOI0 e()EeKTHBHICTIO.

OmauM 3 HaWOUIBIT ONTUMANBHIX 1 PAIliOHATEHUAX CIIOCOOIB JJII CTBOPSHHS €KOJIOTIYHO YHCTIIIOTO
aBTOMOOLIS, HA CHOTOMHINIHIA JEHb, € O00JaJHAaHHSA AaBTOMOOUTIB CHJIOBUMH YCTaHOBKaMH 13 JBOMa
JDKepenaMu eHeprii — TiOpUAHMME CUJIIOBUMH yCTaHOBKamH. JlaHa KOHCTPYKILis HOCUTH HAa3BY, BiJIOBITHO
1o ITpasun Ne§3 €EK OOH, «Hybrid Electric Vehicle» (HEV) — AT33T'CV.

3aBISKHM TAaKOMY CIOJIYYEHHIO ABUTYHIB Pi3HOTO BHIY, 3a CIIOKMBAHHSAM €HEPTil, MOKHA BUKITFOUNTH
He e(eKTHBHI, B IUIaHI €KOHOMIi MajvBa 1 TOKCHYHOCTI BiANPalbOBaHUX ra3iB, MEpiogyd POOOTH JBHUTYHA
BHYTPIIIHBOTO 3TOPaHHs, B PEXKUMAX PyXy, 3aMiHUBIIH iX POOOTOIO €JIEKTPUYHOTO JIBUTYHA.

B nmanwnii yac aBTOMOOUTI 3 TIOPUIHUMU CHJIOBHMH YCTAaHOBKAMH 1 €JIEKTPOMOOLTI HAOyBarOTh BCE
Oinpimoi momynsipHocTi. Enekrpudikaiiiss TpaHCIOPTHHX 3aco0iB HUISIXOM TEpexofy [I0 TiOpuuiB i
€JIEKTPOMOOITiB 0€3yMOBHO MOKPALIUTh €KOJOTiuHy cuTyauito. Ilepexony a0 eaeKTpoMoOiliB i TiOpUAHNX
TPAHCIIOPTHUX 3aCO0IB TAKOX CIIPHSIE BIMUYTHHUIA PIiCT I[iH HA Ha(TH B CBITi, SIKi B CBOIO YePry MPHU3BOIATH
J10 301JIbIIIEHHS BAPTOCTI aBTOMOOIILHOI'O MAJINBA.

Ha nanumit wac yxe cepiliHO BuIyckaroThcsi aBToMoOimi 3 ['CY mpakTuyHO yciMa MOTY>KHUMHU
aBTOBHPOOHHMKAMH, IMPOTE HABITH NPH 3HAYHOMY CTYIEHI BHBUYCHOCTI JAQHHX EHEPrOyCTAaHOBOK IE He
PO3KPHUTI BC1 MOXKIIMBOCTI JJAHUX CHCTEM.

Ha ceoronni, Ha 4oy pedTHHTY HaAHOLIBII EKOHOMIYHMX aBTOMOOLTIB cTOiTh Toyota Prius, 3
Butpatoto 4,7 1/100 km., Ford Fusion Hybrid — 51/100 xm, Honda Acord Plug-in Hybrid —
5,11 /100 xm. IloBHumit miama3oH mpobiry maHWX aBTOMOOULTIB cTaHOBHTH 862, 918, 917 kimomeTpi
BIZMOBiIHO, aye 1 diama3oH I[iH Ha JaHi aBTOMOOUT moumHaeThest 3 $24 tmc. [1]. OcHOBHA BapTiCTh
aBTOMOO1JIS CKJIaJa€ BapTiCTh HAKONIMUYBadiB €HEprii — akyMyJIATOpHUX Oarapeil. J{ns 3aemieBIeHHsT JaHUX
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TPaHCHOPTHUX 3acO0IB  HEOOXITHO HAHOUTBIT ONTUMAJIBHO 1 pamioHATBHO MmimiOpaTH €MHICTH
aKyMYyJISITOPHUX Oatapeil 1uis 3a0e3nedeHHs] HeoOXiJHOTO Mpooiry.

B3zsBmu 10 yBaru Te, mo cepeaHpo1000BHI MPOOIr B MickbKUX yMoBax cTaHoBHTH 30...40 kM [2], Ta
TEPMiH eKCIUIyaTallii JiTiH-IOHHUX aKyMyJIATOpPHHX Oatapel, siKi BUKOPHUCTOBYIOTHCS HA aBTOMOOUIAX 3
I'CY, cranoButh 6-8 pokiB [3], MOYKHA MPHUITYCTUTH, IO HEMA€e HEOOXIHOCTI BCTAHOBIIOBATH aKyMYJISITOPU
TaKoi HaIMipHOI EMHOCTI.

Mertoro 1aHoi po6oTH € BU3HAUYEHHS HEOOX1THOT EMHOCTI aKyMyJISITOPHUX Oatapei [uist aBTOMOOILTIB
3 TiOpUAHOI0 CHJIOBOIO YCTAaHOBKOIO 3 BpPaxyBaHHAM TrabapUTHO-MAaCOBHX XapaKTEPUCTUK Ta BEJIUYUH
pa3oBHX MPOOIriB.

s nocsATHEHHS AaHOT MeTH HeOOXiTHO BUPIIINTH HACTYIIHI 3a]1a4i:

1. mOCHIIUTH PUHOK aBTOTPAHCIIOPTHUX 3ac00iB YKpainw;
2. cdopMmyBaTH MaTeMaTUYHUH anapaT Ui IPOBEJCHHS TEOPETHYHUX PO3PAXyHKIB;
3. BCTAaHOBUTH BEIWYMHU MAacOBO-TA0APUTHUX XapaKTEPUCTHK Ta KOEQili€HTIB, HEOOXITHMX IS
NPOBENICHHS PO3PAaXyHKY IJISl BCIX TPAHCHIOPTHHUX 3ac00iB, 1110 HAIIOBHIOIOTH PUHOK YKpaiHH;
4. 3a pe3yJbTaTaMH JOCJIKEHb BCTAHOBUTH BiJIIOBIIHI 3aJI€)KHOCTI.

OcHoBHa YacTHMHA. AHajJi3 PUHKY JIETKOBUX aBTOMOOUIIB CBiAYMTH MpPO TE€, L]0 OCHOBHA Maca
TPAHCIIOPTHUX 3ac00iB, IO EKCIUTyaTYeThCcsl Ha TepuTopil YKpaiHum — e aBTOMOOLT 0COONHMBO Majoro,
MajIoro i cepeaHporo Kiacy. 3a maHuMu aBToMoOiUTpHOTO caiiTy AUTO.ria.ua puWHOK aBTOMOOLTIB Mae
Takuil posmonin (tabmuns 1). Sk BWAHO, 3HAYHY YacTUHY PWHKY TpPaHCIIOPTHHX 3aco0iB YkpaiHu
CKJIaIal0Th aBTOMOOIN Mamoro kiacy. JlaHi TpaHCHOpPTHI 3acOo0M Bi3HAYAIOTHCSA BiJHOCHO HH3BKOIO
MMaJJUBHOIO EKOHOMIYHICTIO, IO BeAe 3a CO0OI BHCOKY TOKCHYHICTB. ToMy iCHye HEOOXiTHICTh
nepeoOyiaiHaHHsI JaHUX TPAHCHOPTHUX 3aco0iB, a caMe BHKOPUCTAHHS Ui PYXY EJEKTPHUYHOI TATH. €
OyMKa, II0 MapK TPaHCIOPTHHUX 3aco0iB MPHUBATHOTO KOPUCTYBaHHS NPH Mepexoni Ha TiOpuaHI CUIIOBI
YCTaHOBKH Oyzie MaTH MPUOIN3HO TaKi cami MPOIOPIIii.

Tabmuugil- Po3nonin puHKy TpaHCIOpTHHX 3aco0iB B YKpaiHi
BupoOHuk BA3 | VW g/lee;;edes— Opel | Renault | Daewoo | Ford | BMW | Toyota Sthevrol
% 15.1 | 84 0 8 |4 4.2 3.8 | 3.1 3.0 2.9
aBTOMOO1JIiB 5. . 7. 5. i . ) ) ) .
Ha PUHKY

Jnsi MOKIMBOCTI MOPIBHSUIBHUX BHUNPOOYBaHb HaJMBHOI €KOHOMIYHOCTI KOJNICHHX TPAaHCHOPTHHUX
3ac00iB BCTAHOBIIEHI cTaHAAPTHI i310Bi KM [4, 5]. OnMH 3 TaKUX IHKIIB BCTAHOBIIOETHCS CTaHIAPTaMU
Pocii myis BUMiprOBaHHSI €HEPreTHYHHX XapaKTEPUCTHK eNEKTPOMOOLTIB Ta riOpuaHux aBTOMOOLTIB [6, 7].
CxeMa IbOro MiCBKOTO BUIPOOYBaIBHOTO IIUKITY 300paskeHa Ha PUCYHKY 1.
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B manomy cranmapTi BKa3zaHI peKHMH PyXy TPAHCIOPTHOTO 3ac00y NMPH BUKOHAHHI €BPOTICHCHKOTO
MICBKOTO IIMKIy IpH BH3HAYEHHI CIIOKMBAHHS €HEPrii s IOJOJIAHHA OMopy pyXy. 3 3araibHoOl
XapakTePUCTUKU LUKy BiOMO, IO 3arajbHUN Yac CTAaHOBUTH 195 c., TeopeTWyHa cepelHs IIBUAKICTH —
18,8 km/ron. Yac 3ynmHOK craHoBHTH 60 c abo 31%. TpaHcmopTHHii 3aci0 pyxaeTbCs 3 MPUCKOPEHHIM
42 ¢ (22%), 3 mocriiHoto mBHAKICTIO 59 ¢ (30%) Ta 31 crioBinmbHeHHSIM 34 c. (17%). TeopeTnuHa OBKHUHA
MicbKoro UKy AopiBHioe 1017 M. Tak mo npoOiry B MiCbKOMY 1310BOMY LIMKJII PEKUM PO3TOHY CTaHOBUTH
255 m (25%). Ha minstami 559 M (55%) aBTOMOOiNs pyxaeThes 3 MoCTiiHOO mBHaKicTo. [1nax, Ha sKomy
TPaHCIIOPTHHH 3aci0 COBIIBHIOETHC NopiBHIOE 203M (20%).

Jlyis BU3HAuUEHHS 3aTpaTr eHeprii, HeOOXiTHOI JIsi BUKOHAHHS MICBKOTO i3I0BOTO IMKIY, HEOOXITHO
BCTAHOBHUTH CWJIH, SIKi JIIOTh HA KOXHIM AUISHII UKITYy. 3 Teopil aBToMoOus [8] cuia cyMapHOTO Omopy
TIOPIBHIOE

F, =P +P, ,

pe P, = f-G,— cuna onopy KOYeHHs;
B, =G, -sina— cuna onopy nigiiomy;
Ga — Bara aBToMo01g, H;

f — xoedimieHt onopy KoueHHs;

O — KyT Haxuity fAoporu. Jlis MichKoro 1310Boro Hukity npuiimaetses @ =0

Cuuna onopy HOBITpSI AOPIBHIOE:
P =k-F-V’

ne k — xoedinieHT Onopy mosiTps;
F — moma 1060BOro omopy aBToMo0is, M*;
V', — IBHAKICTE pyXy aBTOMOOLIA, M/C.

Cwuiia oropy po3roHy JIOpPiBHIOE:
O

. . 2
JIe ] — IPUCKOPEHHS aBTOMOOILIS, M/C;

0,; —koediuieHT BpaxyBaHHs 00epTOBUX Mac. [IpuiiMaeThes 1ist IErKOBUX aBTOMOOLIIB ISl JAHOTO

nocrimkennst 0, =1.35 .

Poborta, sika 3aTpadaeTbcs aBTOMOOLIEM O JIISHI 13/J0BOTO IIHKITY JIOPiBHIOE:
n
A= Z £-S,
i-1

ne P,S; — cunum onopy pyxy i BianoBigHuii UIsSX, HA SKOMY /i€ BKa3aHa CHIIA.

3 ypaxyBaHHSIM PEXHMY PYXY KOJIICHOTO TPaHCIIOPTHOTO 3aco0y MOKHA BH3HAYUTH Yac, IUIAX 1
EHEprito, SKa MOXKe OYTH CIIO)KHTA HAa BKa3aHIM JIJISHIIIL.

Tak micisl TeOpeTHIHUX IOCTiIKEeHb OYJI0 BCTAHOBJIEHO, IO JJIs1 aBTOMOOLTS Macoto 1000 xr mis
MIOJIOJIAHHS MICBKOTO i310Boro muKiIy mpoTspkHicTIoO 1017 M HeoOximHo 352 x/[x a6o 98 Brron. [lani
PO3paxyHKH MTPOBOAMINCH O€3 BpaxyBaHHS MOKJIMBOCTI peKyIepallii eHeprii.

Taxk sK mix 9ac eKCrepuMEeHTATEHUX JOCTIKEHDb aBTOMOO1ITI €KCILTyaTyBaJIMCh B MiCBKUX YMOBaX, TO
BBXKAETHCS, 10 BiJICOTOK PO3MOLIY MO MPOOITY € TAKMM CaMHM, 5K JJIs MiCBKOTO ITUKITY [6] 1 BiAMOBIAHO
JOPIBHIOE: pO3TiH 25%, pyX 3 HOCTIHHOIO WBHUIKICTIO 55% 1 cioBinbHeHHs - 20%. 3 ypaxyBaHHSAM IPOLIEHTY
pO3MOIiTy MOI30K MPUBATHUX TPAHCIIOPTHUX 3aco0iB [9] BuaHO, m0 10 90% BCiX pa30BUX MOI3I0K MAIOTh
noBxuHy 70 40 kM ( pHCYHOK 3).

Hnst pocnimkeHHs 0yia0 BUOpaHO HaWOUIBII PO3MOBCIOKEH] B YKpaiHi 1 CBITI aBTOMOOLTI Macoo Bix
600 mo 2000 xr. 3 ypaxyBaHHSM Ta0apUTHO-MAacOBUX IOKa3HUKIB JIETKOBUX aBTOMOOLTIB Oynu 3pobieHi
pO3paxyHKH 3aTpaT €HEprii, sKa BHTPAYAE€ThCS aBTOMOOLUIEM i TIOMOJIAHHS OIOpPIB pyXy MO BKa3aHIH
JUISHII MiCBKOTO 13710BOTO IUKITY (Tabum. 2). Pe3ynbpraTi po3paxyHKiB 3 BU3HAUCHHS €Heprii HeoOXiqHOT s
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MOAONAHHSA TUIAXYy MTOBXHHOI Bix 5 mo 50 kM (3 ypaxyBaHHSAM TIPOIEHTY pO3IMOAUTY Pa30BHX
MOT3/10K),3aJIKHO BiJl MAaCH aBTOMOO1Is HaBeaeHI B Ta0wmii 1.
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Pucynoxk 3. 3aranbHuil po3MOALT TOBKUHH Pa30BOr0 NPOOIry M0 eKCIEPUMEHTY

Tabnuist 2.- HeoOXxiiHa eHepris I M010JaHHsI 3aIaHUX MPOOIriB B MICBKUX YMOBax

MpoGir [Muxn | 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50
S, kM 3arparu eneprii, Mk

E 600 | 0,22 | 108 2,17 3,25 433 5,41 6,50 7,58 8,66 9,74 | 10,83

< | 1000 | 035 | 1,73 3,47 5,20 6,93 8,67 | 1040 | 12,13 | 13,87 | 1560 | 17,33

S | 1500 | 0,50 | 248 4,95 7,43 9,90 | 12,38 | 14,86 | 17,33 | 19,81 | 2229 | 24,76
2000 | 0,65 | 320 6,40 9.60 | 12,80 | 16,00 | 19,20 | 2240 | 2560 | 2880 | 32,00

Ha nannit MmomeHT HaiiOinb edextrBHUME € OaTtapei LiFePO, mpu 3actocysanni no 80 % riamubunan
po3psaay (80% DOD). Uncno uukiiB 3apaa-po3psia npu Takii rmmbuHi po3pany Moxe cranosutu 1000-2000
B 3QJIE)KHOCTI BiJl yMOB ekciutyaramii. ToMmy 3 ypaxyBaHHsM miei BnactuBocti LiFePO, Garapeii Oyna
BH3HAYCHA HEOOXiaHA EMHICTH (Tab. 3).

Tabmursa 3 — €EMHICTE OaTapei, HeoOXiTHa I Pa30BUX MPOOIriB aBTOMOOLTIB B MICHKHX YMOBax
OpoGirSam | 5 | 10 | 15 | 20 | 25 | 30 | 35 | 4 | 45 | 50
€wmHicTh Oatapeit, Mk

600 1,35 2,71 4,06 5,41 6,77 8,12 9,47 10,83 12,18 13,53
1000 2,17 4,33 6,50 8,67 10,83 13,00 15,17 17,33 19,50 21,67
1500 | 3,10 6,19 929 | 1238 | 1548 | 1857 | 21,67| 24,76 | 27,86 | 30,95
2000 4,00 8,00 12,00 16,00 20,00 24,00 28,00 32,00 36,00 40,00

Maca, xr

Tak ans nerkoBoro aBTomMoOins Macor 1000 kr i Takux MOI3IOK JAOCTaTHBO OJIOKYy Oarapei 3
HakomuueHowo eHeprieto 15,17 MJIx. Taky eneprito moxke HakomumuyBatu LiFePO, Oatapes emHicTio
90 A'ron i Hampyroro 48 B. SIkmio manpHiCTH pa30BHX TOI30K aBTOMOOUTS MOXKe OyTH OiNbIIOIO, TO
BiacHUK AT3 Moxe npuadaTH Ta BCTAHOBUTH Ha aBTOMOO1IIb OaTapero OLIBIIOT EMHOCT.

BucnoBku. IIpoBeneHO MOCIIIKEHHS 1 BCTAHOBJEHO, M0 B YKpaiHi MepeBakaloTh aBTOMOOLTI
0COOJIMBO MAJIOT0, MAJIOTO 1 CEPETHBOTO KIacy.

B pesynbTati TEOpeTHUHUX pO3paxyHKIB Oyiv BH3HAYCHI CHIIM OIOPY Ta HEOOXiIHI 3aTpaTH eHeprii
JUTS X TIO/I0JIaHHS IPY BUKOHAHHI CTAHIAPTHOTO MICHKOIO i310BOr0 IHKIY (Tabm.2)..

Ha ocHOBI BHKOHaHMX pO3paxyHKIB 3 YpaxyBaHHSIM IUTOMHX pa30BUX MPOOIriB JIETKOBUX
aBTOMOOLTIB Oy BU3HAYeHI eMHOCTI TsroBux LiFePO,4 GaTtapeii mist aBTOMOOUTIB 3 pi3HUMH MacaMH.

[Ipu aHamizi pexuMiB pyXy JIETKOBUX aBTOMOOLUIIB B MICBKMX YMOBaxX BCTaHOBIEHO, o st 90%
MpoOiriB 3 BAKOPUCTAHHSAM €JIEKTPUYHOI TATH HeoOXinHO, mo0 eMHICTh OaTapeil 3abe3medyBana mpooir 35-
40 kM (Tabm. 3).

3 takoro LiFePO, Oatapeeto nerkoBuii aBTOMOOITbh 32 BECh TEPMiH CIykOM Oarapei MoOXe MaTh
npodir Ha enexTpuuHoMy npuBoAi 35000-70000 kM, B 3aleXHOCTI BiJl TMTUOWHHM PO3PSAAY Ta PEKUMIB
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ekcruryaraiii. Takol €éMKOCTI MOke OyTH IUTKOM TOCTaTHBO IS BKa3aHWX IMPOOITIB 3 ypaxyBaHHSIM TOTO,
1o TepMiH cinyx0u LiFePO, TsroBux akymynsaropHux Oatapell CTaHOBUTH 6-8 POKIB.
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Meroro naHoi pob0oTH € BU3HAYSHHSI HEOOX1IHOI EMHOCTI aKyMYJIATOPHHUX OaTtapei I aBTOMOO1ITIB 3
riOpUIHOIO CHIIOBOIO YCTAaHOBKOIO 3 BPaxXyBaHHAM ra0apUTHO-MACOBUX XapaKTEPUCTUK Ta BETMUUH Pa30BHX
po0iriB.
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IIpoBeneni TeopeTHdHi MOCTIKEHHS 3aTpaT SHeprii JJii BUKOHAHHS aBTOMOOIIEM 3 €IEKTPUIHUM
a0o riOpuIHMM TPUBOJOM MICHKOTO i3/I0OBOTO LMKIY. 3 BpaxyBaHHSIM IUX 3aTpar €Heprii 1 MpOIEHTY
pPO3MOTY JOBXKWHH PAa30BHX IMOI30K aBTOMOOUTIB BHU3HA4YeHI HeoOXigHi emHOCcTi TsaroBux LiFePO,
Oatapeii. BcTaHOBIICHI 3aJIEKHOCTI EMHOCTI TATOBHX OaTapeit Bijy Macl aBTOMOOLITIB.

KJIIOYOBI CJIOBA: EHEPTIS, BATAPES], CUJIA OIIOPY, PA30OBA IIOI3JIKA, HLIJIAX,
MBUAKICTh, ITPUCKOPEHHS.

ABSTRACT

Sitovskyi O. Determination of the capacity traction batteries for non-commercial cars with hybrid
power plant. O. Sitovskyi, V. Yanovskyi, A.,Kashuba. Visnyk National Transport University. Scientific and
Technical Collection: In Part 2. Part 1: Series «Technical sciences». — Kyiv: National Transport University,
2014. — Issue 30.

The purpose of this of work is determination needed capacity of batteries for vehicles with hybrid
power plant taking into account-mass characteristics and values of single runs.

Made theoretical research energy consumption for performing the electric or hybrid car with urban
driving cycle. In view of these energy consumption and percentage distribution of the length single vehicles
trips defines the necessary capacity traction batteries LiFePO4. Were determined capacity traction batteries
depending on the mass of cars.

KEYWORDS: ENERGY, BATTERY, RESISTANCE FORCE, A SINGLE TRIP, THE PATH,
VELOCITY, ACCELERATION.

PE®EPAT

CutoBckuiit O.®. OnpeneneHre eMKOCTH TATOBBIX aKKYMYJISITOPHBIX Oatapeil Ajsi HEKOMMEPUYECKHX
aBToMoOmieit ¢ ruOpuaHoN cunoBoit ycranoBkoi. / O.D. CurtoBckwuii, B.B. fnoBckuii, A.H. Kamy6a / /
Bectank HarmmoHabHOTO TpaHCHOPTHOTO YHHBepcuTeTa. HayduHo-TexHumdueckwit cOboprmk: B 2 u. Y. 1:
Cepus «Texnuueckue Haykmw». — K. : HTY, 2014. — Bemm. 30.

Lenpto maHHOW pabOTHI SIBIAETCS OMpeesieHue HeOOXOIMMONH €MKOCTH aKKyMYJIATOPHBIX OaTapeit
JUTSI aBTOMOOMJIEH C THOPHIHOW CHJIOBOM YCTAaHOBKOH C y4eTOM TrabapUTHO-MAacCOBBIX XapaKTEPHCTHK U
BEJIMYUH Pa30BBIX MPOOETOB.

[IpoBeneHsl TeopeTHUECKHE HCCICAOBAHUS 3aTpaT SHEPTUU AJs BBHIMOJHEHHS aBTOMOOWIIEM C
ANEKTPUIECKUM HITH THOPHIHBIM ITPHBOJOM TOPOJICKOTO €3710BOT0 IuKiIa. C ydeToM 3THX 3aTpaT 3HEPTUHU U
MPOIICHTa paclpeAesieHUs] JIMHBI Pa30BBIX MOE3[J0K aBTOMOOWIICH OIpenesieHbl HE0OXOIUMBIE €MKOCTH
TsaroBeix LiFePO, Garapeii.
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