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CopepXxaHue

KomnaHua AKKy-®epTpub

& KpaTtkmny 0630p KOMMaHum
CrauuoHapHbie AKB

& STARKLITHIUM HIGH POWER
& STARKLITHIUM RESERVE

Co6cTBeHHble pa3paboTrku BMS

& STARKBMS 1000V

. A AKKY [MpoMbILLNEHHbIE aKKYMYNSTOPbI 419 BCEX O61acTen NPUMEHEHMS.

DCC: mm ®EPTPUB C 1993 roga.



AkKy-PepTpub
OAVH U3 NMaepoB akKKymMynaTopHou cdpepbl Poccum

& [leatenbHOCTb ¢ 1993 roga

& bonee 800 coTpyoHMKOB
& CobcTBeHHOE Npon3BoacTBo B Poccuum:
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PA3aHCKNN aKKYMYNATOPHbIN 3aBOA <K TAHICTOYH»
HayuyHo-npoussoacTeeHHoe o6beanHeHne «Komnac»

# Llnpokasa ceTb punmanos 1 CEPBUCHbIX LEHTPOB B
cTpaHax CHI'
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A AKKY [MpoMbILLNEHHbIE aKKYMYNSTOPbI 419 BCEX O61acTen NPUMEHEHMS.
aa OEPTPUB C 1993 roga. 3
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% AKKY [MpoMbILLNEHHbIE aKKYMYNSTOPbI 419 BCEX O61acTen NPUMEHEHMS.
DCC*= mm ®EPTPUB C 1993 roga.




CtauumoHapHbie 6peHabl KOMNaHun AKKy-®epTpub

OT CBUHLIA

OPzS, OGi, GroE, OCSM c xungkmnm
3NEKTPOSINTOM

TECHNOLOGIES

GNB Industrial Power

KOHUepHa Exide Technologies repMeTn3npoBaHHbIe

A AKKY
2A OEPTPUB

AlH, ATHI, AT'T
M npou.

MpOMbILLNEHHbBIE aKKyMYNSTOPbI 4151 BCeX 0b6racTern NpUMeHeHus.

C1993 ropa.

stark

LITHIUM

STARK LITHIUM
RESERVE pna COINT

KJIUTUIO A

STARK LITHIUM HIGH
POWER pnsa VBT

M npou. y
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BaTapesi — MOCT K 3Heproo6ecneuenunio = CAMC  oc”

LITHIUM S

ABapus, nuTaHue oT 6aTapeu
OT HEecCKoNbKUx MMUHYT A0 HECKOJIbKMUX YacoB

MCTOUHUK ABapus, nMTaHMe OT pe3epBa
(UBN)

LleHTp 06paboTKu faHHbIX = Pe3epBHbI MCTOUYHMNK

Aunsenb-reHepartop

Pe3epBHaf NMHUA

HomuHan, nuraHue oT ceTu

baTtapes
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Pe3epBYy HY)KHO BpeMs Ha BKJlloueHue!

AryY c ABP - o1 5 o 120 cek
ArY 6e3s ABP — oT 7 MMHYT 10 2 YacoB

Pe3epBHasa NMHMSA — A0 2 YacoB

B cnyJyae o6pbiBa nutaHua Online-UBIN
nepexsoyaeT nUTaHue Ha 6aTapelo
MrHOBEHHO U 6e3pa3pbiBHO.




OncneTtyepnsaums U MOHUTOPUHT
MO KOMMYHWKALUMOHHbIM CTaHOapTaM
CAN/Modbus, a Takoke Wi-Fi

COBMECTUMOCTb C CaMbIMU Pa3HbIMU
MBI v nHBepTopamun

ONuTenbHbIM CPOK CIyXObI:
B 6ydepHoM pexnme > 20 ner;

0,5C 3ap4a / 1C pazpsag > 3 000 umknos;
4C pazpsan / 0,5 C 3apga > 1500 umknos.

STARK LITHIUM HIGH POWER

AN UCTOUYHUKOB 6ecrnepebonHOro NUTaHus

STARK LITHIUM HIGH POWER npumeHst0TCa BMEeCcTe C MICTOUYHNKaMI
6ecnepebonHOro NTaHMa onsa nogaep XaHns paboTbl 3aLUMLLLAEMOrO
obopynoBaHud B criydae rnepeboeB aHeProcHabXeHus.

650 1] = qp 5
L gl 1p
LleHTpbl MeanumHckue

06paboTku LeHTpbI

OAHHbIX

dunHaHcoBble
yypexgeHus

TpaHcnopTHas
MHPpPaCcTpyKTypa

InE
[MpoMbILNEHHbIE
npeanpuaTng

ConHeyHble
1 BETPSIHbIE
CTaHUun

stark

LITHIUM S




LLiIkadbl U CTOUKMU

sStaAark  o&®

LITHIUM®

LLIkadbl BbINOMHEHBI B MOOY/IbHOM YOO6HOM Amn3anHe ¢ LED-
NHAMKaumen n gucnneem (onumoHasnbHo);

MNopaep>Kka MHOrOMOAY/TbHOrO NOCNEA0BaTENbHOIO
NOOKITIYEHMS, KOTOPOE MPUMEHNMO OJ19 Pa3/INYHbIX AMana3oHoB
Hanps»XeHun (kpaTtHo 48 n 51.2 B);

Mognep>kKa NOAKIIIOYEHUS CO CPEAHEN TOUKOW;

Mopnep>xka napannenbHOro nogkItyYeHns MHOroMOgY bHbIX
lkadoB ong nogbopa TpedbyemMoun NpoaomKUTENBHOCTY BPEMEHN
pe3epBNPOBaHNS NMUTaHNS N HEOBXOAMMOW L1 3TOr0 EMKOCTY;

CoBMECTUMOCTb C camMbiMK pa3HbiMu BUgamu NBI v
nHeeptopamu, cea3b no CAN 1 Modbus;



Tunbil Li-lon 3neMeHTOB

S\ LCO, nuTuir-ko6anbTaT
® [1lna nopTaTMBHOWN TEXHNKIA

LMO, nutun-mapraHen-

oKcua
[ns aneKTpoOnHCTPYMEHTa
1 6bITOBOI TEXHUKI

= Bcero500-1000 umknos
= Hunskas MOLWHOCTb 11 CKOPOCTb
paspsaa 10 0.5°C = Bcero400-700 unknos

ARl - dal B

NMC, Hukenb-mapraHey- LFP, nutuin-xxeneso-dpocddar
Kob6anbTaT YHuBepcasnbHble 1 6e30MnacHble

[na anekTpoTpaHcnopTa 1 HakonuTenein

= YyBCTBUTENEH K TeMnepaTypam

AKKY [MpoMbILLNEHHbIE aKKYMYNSTOPbI 419 BCEX O61acTen NPUMEHEHMS.

aa OEPTPUB C 1993 ropa.

NCA, HuKenb-Kob6anbT-

anioMUHUN-OKCUA

[ng snekTpoTpaHcnopTa
C NOBbILIEHHbIM 3aMacom xoaa

= TemnepaTypHbI pa3roH
N HeCTabUbHOCTb

= Bbicokad ueHa

LTO, nuTun-TutaHar
[ns ocobbix NpuMeHeHNIA

=  Hwuskasg sHepro€mMkocTb
0o 100 B1-u/kr

= OueHbpgoporuve




NMpuamaTnueckue LFP n NMC anemMeHTbl

-
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LFP n NMC anemeHTbI - o640

& [loCTOSHHaa MOLHOCTb BO BCEM AnanasoHe
paspsana

Hwnakoe BHYTpeHHee CONPOTUBNEHNE

CrabunbHoe (nonoroe) paspsgHoe
Hanps>XXeHne

Bo3MOXHOCTb 3apsaa 1 paspsga ¢ 1oboro
% éMKOCTW

LFP n NMC anemeHTbl - pa3nnuus

LFP NMC

W, BT-u/kr Lo 160 [o 220
Linknbl (DOD =80%) | ~3000 ~2000
t,°C OT-20 o +65 OT1-20 g0 +55
LleHa, B cpegHem | 60 py6./A4 100 py6./Ay




NMpuamaTnueckue LFP n NMC anemMeHTbl

-
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Xonpepbl cCO6CTBEHHOMN pa3paboTku

& Jlerkme n npoyHble xongepbl U3
nonbupaemMblx Ha 3aKka3 MaTepuranos —
anioOMUHUI, NpoYHenwmne nnactukm PETG
nnn ABS, nervpoBaHHble
KOHCTPYKUMOHHbIE CTanu

J1azepHasa cBapka
ObecneyeHne BUBPOCTONKOCTH

PacuyéT oxnaxpgeHuns: CBO60OHOro
BO3AYLWHOro, BbIHY>XOEHHOIo BO3A4YLHOIo
1 BblIHY>XOEHHOIO BOOAHOIO

BO3MOXHOCTb NepepaboTku




NMpumep: 6aTapeu ana BN

MouwHocTb Harpyskum 800 kBT, BpeMs pesepsrpoBaHns 10 MUHYT

JInTMN-noHHble LFP FepMmeTusnpoBaHHbIE
AKBb CBUHL0BO-KUCcNnoTHble AKbB

[Mnowanb

MNnowa
JIOaRE 36,31 m2

16,94 m?

SOKOHOMIS
19,37 m?

53,.3% 71.8%
SKOHOMMUSA nnowagu CHMXeHuUe Beca

10 net -> 20 net
2X yBenmyeHue pecypca

« 36,31 M2 ins CBUHLIOBO- * 10100 Kr y CBUHLLOBO-

ETETT Y T ¢ 10 neT 019 CBUHL,OBO-KUCMOTHbIX

20 neT ong NUTUIN-NOHHbIX 6aTapen
« 16,31 M2 gNa IUTUA-NOHHBIX * 2840 Kry NUTUN-NOHHBIX

batapen batapen

ol A Sl R B A Yl Y-

sSCArK oo

LITHIUM S

CBMHLOBO-KUCNOTHbIE 6aTapen:

200 ep. B.B.Battery UPS12620W B 10 cTomkax
800x800x1450 mm maccoi no 1010 kr.

JInTuih MoHHbIe 6aTapeun:

4 wkada SLH 512-100 MVAF 1000x600x1500 mm
maccom no 710 kr.

UBI B 060ux cnyyasx MAeHTUYHbIE:
2 wt. Huawei UPS 5000-E-480 kVA.
Macca VBl He yunTbiBaeTCH

EmkocTb B 1.93 pa3a MeHbLue
775 Ay -> 400 Ay

OKOHOMWS MO YCTAaHOBNEHHON EMKOCTW OAET
CYLLLECTBEHHbIV BbIUIPbILL MO LIeHe 1 ConmxaeT
LEeHY MUTUEBbIX 1 CBUHLLOBbIX PELUEHWN.
MeHbLue A4 - MeHbLUE KanuTasnoBNOXEHNN.
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StArKk o
STARK LITHIUM HIGH POWER LITHIUM &

384-100 ona UBIN

BaTapeuHasa cuctema 384 B 100 Au:
& Llkad 600x800x1400 mm, 19" Tenekom cTomka

& 12 akkymynaTopHbix Mogynen no 32 B, scero 384 B

& 1wmopynb ynpasneHnd BMS

& 1 KOMMYTaUNOHHbIN MOAY/b, BK/IOYaOLLNIA
KOMMOHEHTbI 3alUUT 11 BbICOKOBOJIbTHbIE BbIBOAbI.

[locTynHO NogkoueHmne Co cpeaHen
Toukoun +198 B.

[ocTtynHa gucnetuepunsaums no RS-485 w
BHellHee Ethernet-nogkniouyeHne SNMP.
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SCArKk o™
STARK LITHIUM HIGH POWER LITHIUM &

480-80 nna UGN

e BaTtapeuHaa cuctema 480 B 80 Au:

s s | « & 2 wkada 450x610x1600 mm, 19" Tenekom cTorka
& 5 aKkyMyngaTopHbIX mogynen 26 B B kaxgowm wkady
& 1coegmHnTenbHasa KOpobka B Kaxaom Lkady

e &/ 1moayng ynpasneHns, skatodatowmn BMS,
e KOMMNOHEeHTbl 3aLlUT, BbICOKOBOJIbTHbIE BbIBO4bl.

il [ocTynHO noakioyeHmne co cpepHei
] TouKol +240 B.

stanc

[ocTtynHa gucnetuepmnzaunsg no RS-485 n CAN.

:::::
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StArK oo
STARK LITHIUM HIGH POWER LITHIUM &

480-100 nnﬂ VIBH

BaTtapeuHaa cuctema 480 B 100 Au:
LLIkadp 8OOx600x2000 mm, 19" Tenekom ctomka

12 akkymyngaTopHbix mogynein no 38.4 B, 1 mogynb
cpenHen Toukn 19.2 B, Bcero 480 B

1 moaynb ynpasneHnga BMS

1 KOMMYTaUNOHHbBIA MOLY b, BK/IOYAOLWWNA
KOMMOHEHTbI 3alUUT 11 BbICOKOBOJIbTHbIE BbIBOAbI.

[locTynHO NogktouyeHmne Co cpeaHen
Toukoun +240 B.

[ocTtynHa gucnetuepmnsaumsa no RS-485, cyxum
KOHTaKTaMm 1 BHelwHee Ethernet-nogknoueHmne
SNMP.

15



STARK LITHIUM HIGH POWER
768-50 nnn VIBH

2

LITHIUM S

BaTtapeuHaa cuctema 768 B 50 Au:
LLIkad T000x600x2300 mm, 19" Tenekom cTomka
16 akkymynaTopHbIx mogyneu no 48 B, Bcero 768 B

1 mogynb ynpasneHust BMS, coBmeLLEHHbIN C
KOMMYTaLMOHHbIM MOAY1EM, BK/IOYAIOLLM
KOMMOHEHTbI 3aLUT N BbICOKOBOJIbTHbIE BbIBOLbI.

[locTynHO NoakNoYeHne co cpeHen
Toukon +384 B.

[ocTtynHa gucneTtuepunsaumsa no RS-485, CAN,
CYXVM KOHTaKTam 1 BHewHee Ethernet-
nogknoueHne SNMP.

[ocTyneH MoAay/b ra3oBOro NoXXapoTYLEeHUS.

16



staAarKk o

LITHIUM S

STARK LITHIUM RESERVE

And CUCTeMmM onepaTnuBHOro NnOCTOAHHOINO Toka

ABapuinHas CUTyaLms: B OCHOBHOW, a 3aTEM 1 B PE3EPBHON LM
nponasno NuTaHne. YCTpoNCTBa NPOTUBOaBapPUNHOMN
aBTOMATUKN OOSKHbI MOy4YaTb HE3aBUCUMOE NTaHKE,
KOTOPOE Npw obbIX 06CTOATENLCTBAX NPOOOIIKNT PaboTy.
[MoaTOMY ONS HUX CO30aETCH crieunanbHas ceTb, paboTatolas
Ha aKKyMYNATOPHbIX 6aTapesx, — CETb OnepaTyBHOIro TOKa.

[MpoTrBOMNOXapHas aBTOMaTUKa, [MprBOObI BEICOKOBOJSIbTHBIX
ABapunHasa curHanmaaums, BblK/tOYaTENEWN,

PenenHad 3aimnTa 1 aBTOMaTUKa, CucTeMa CBSA3U 1 ONoBeLLEHNS,
AnnapaTypa KOMMYHUKaLNNA, [1BuraTenu rnaBHbIX MEXaHN3MOB,
TeneMexaHukn 1 QUCTaHLUMOHHOro KOTOpPbIE H NPW KaKNX YCNOBUSX
yrpaBneHus, He O0/MKHbl OCTaHaBNBATbLCS.




NMpaKkTuyeckum NnpMMep: CBUHEL U IMTUMN

Batapes STARK LITHIUM RESERVE

s B5-10 pas nerue
’ B 2-3 paza MeHblue 3aHMMaeMoro npocTpaHCcTBa
’ B 2 paza6onbwunm pecypc, yemy AGM Cc-K
C-K ¢ xxugkum c abcop6-bim
# HanpsixeHue okoHuaHWs paspsina 3.0 B 3NEeKTPONIUTOM 3NEeKTPONIUTOM Sprinter AGM Li-lon LFP
11 GroE 275 AGM L2V320 XP12V4400FT SLR 220-50C
— ovscharge sequences 1.2 finanason 198-231B 198-231B 188-231B 198-231B
HanpsHKeHUn
Kon-Bo 17 6nokoB 17 6nokoB
3/1eMEeHTOoB 104 wr. (102 3n.) (102 3n.) 66 3n.
Bpems pesepBrnpoBaHing 2 yaca, VCTaHOBNEH-
.. 275 Ay 320 Ay 155 Ay 50 Ay
Hafd eMKOCTb
[locTogHHag Harpy3ka: 15 A
Hanps>xeHue
TonukoBad Harpyska: OKOHYaHuSA 1.9 B/an. 1.95 B/an. 1.85 B/an. 3.0 B/an.
159 A B TeyeHune 1 MUHYTbI paspsAa
Macca 2140 kr 2470 kr 923 «r 440 r
— 6aTapeu
100 110
CpoK cny>6bl 25 net 12 net 12 net 20 net
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Pa36anaHcupoBKa CO BpeMeHeM

22 Li-lon-3nemeHTa

A AKKY
2A OEPTPUB

[MpoMbILLNEHHbIE aKKYMYNSTOPbI 419 BCEX O61acTen NPUMEHEHMS.
C1993 ropa.

JINTUN-NOHHbDIE 3/1eMEHTbI
& B 6aTtapee npecartku Li-lon anemeHTOB.

& [laxxe aneMeHTbl 0QHOM NapTuK,
N3roTOBJIEHHbIE HA NOEeaNbHOM MPOV3BOACTBE
MUKPOCKOMNYECKM OTNINYAETCSH MexXay COboi:

- ConpoTusneHuem R,,, Om,
- EmkocTbio C, Ay
- Camopa3spsaom, %/mecsu,

& [lepBoe BpeMs IKCMnyaTaLmm BCE ANEMEHTI
3aPSKAOTCA U Pa3PSKATCS OANHAKOBO.

& Co BpeMeHeM YpPOoBEHb 3apsaa BO BCEX
HauYMHAEeT Pas3nNnyaTbCs, YEM AOMbLUE — TEM
CuUnbHee pa3banaHc.

/

~
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Pa3z6anaHcupoBaHHas 6aTapes,
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NMaccuBHaa 6anaHcUpPoOBKa

MaccuBHan banaHcupoBKa

BbICTPO 3apsaMBLUNECS SNIEMEHTbI XOYT, NOKa 3aPAASTCS OCTaNbHbIE.
3apsan NpoaomkaeTcs No BCEM 3NEMEHTaM. JHEPIUS Ha 3aPAONBLLMXCS ANEMEHTaX TEPSETCS B TEMNOTY.
TOK, NPOTEKALLNN Yepes 3apaanBLUMECS ANEMEHTbI, UOET Ha PE3UCTOPbI 1 FPEET BO3AYX.

B cnyyae otcyTcTBUS CBA3M 6aTapen ¢ 3Y, 3apsa 3akaH4mBaeTcs korga 1 anemMeHT gocturaet 3.65 B/an.

21



AKTUBHaA 6anaHcUpoOBKa

AKTUBHasA banaHcupoBKa

| G - -

CucTema He JaéT anemMeHTam pasbanaHcMpoBaTbCS HU NPV 3apSae, H NPy paspsae.

SHEepruns onepexxarLLmx ANeMEHTOB pacrnpefensaeTcs Mexay OTCTaloLWNUMM.
ONEKTPOIHEPT NS HE TEPAETCS 3PS.

[[opa3no 6bICTpee, YeM NacCcrBHas.
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KoMmnakTHana v BbirogHasa 3amMeHa »
CBMHLIOBbIM aKKYMyNnaTOpamMm

3auem nepeBoanTb cnuctemy COINT co CBMHLIOBbIX akKKyMYNATOPOB Ha NMNTUEBbIE
akkymyngatopbl STARK LITHIUM?

AKKYMYNSTOPHOro nomeLieHus He TpebyeTcs.

Batapeun LFP o6n1agailoT HU3Kmm
TennoBbiAeneHnem cpeam NpUMeHsIeMbIX TUMOB
NNTUA-NOHHBIX 6aTapelt. MHorokpaTHoe

Pb CHWXeHMe 3aTpaT Ha OXNaxaeHue.
» B 3 pa3zamMeHbluee NpoCTpaHCTBO, YEM CBUHLOBbIE;
# He HyXHO HW KOCTIOMa XMM3aLLMTbl, H/ O0N1MBa BOAbI B 3/IEKTPOJUT. TPEXKpaTHO® CHIKEHNE 3aHMMaeMOoro
66% MPOCTPaHCTBa MO CPABHEHMIO CO CBMHLIOBO-
KNCNOTHBIMWN aHanoramm 3a CHET BbICOKON
SQKOHOMMSA Ha ANEeKTPOI3HEeprmm un 06cny)KVI BaHUMN. Pb SHEPro&MKoCTu.
7 OPbEeKTMBHOCTbL 3apsaa NUTUN-MOHHbIX akkyMynaTopoB STARK
Lithium cocTaBnseT 6onee 95%, .
-97Y% 2KecnnyaTaunoHHble pacxobl CHUXeHbI Ha 97%.
s OTKa3 OT AOMOSHNUTENBHOI 0 O6CYXMBAHNSA U YNCTKU; Li He TpeGyeT o6cnyxmBaHig n cneumanbHbix
Pb mmmm VcnoBU ANg 3apgpa.
BbICprII/I 3apaa akkKymyndartopa.
» JlnTnesble akkymynaTopsl STARK Lithium 3apsikaioTcs 3a 2-4 yaca, 15%  Chuxetme satpar
TOrfa Kak CBUHLIOBO-KMCNOTHBIM TpebyeTcs 4-10 yacos. He el 157%
o I 3a cyeT 60nee Bbicokoro KA.
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COBCTBEHHDBIE & Hez3aBMCUMOCTb OT CTOPOHHKMX NOCTaBLKKOB BMS
PA3SPABOTKMA & CHXeHNe cebeCToMMOCTH

& YHVKanbHbIE XapaKTEPUCTUKN N GYHKLNN:
AkTnBHas banaHCMpoBKa

GSM-BbIrpy3ka gaHHbIX 1 CBOM 061ayHbln NopTan aas gocryna K
OaHHbIM 0 paboTe AKB

BecnpoBogHOW MyJbT, MHTErPaUnNs C TEXHUKOW

[MooknioYeHne BHELHNX YCTpOVICTBI AaTyUMKM ygapa v BJ1a>XKHOCTWH,
LI,I/ICI)pOBbIe NaHe N N CHNTbIBATENIN KapT

NHTerpaums co CTOPOHHUMM CUCTEMAMUN MOHUTOPUHTa

& [lepBoe npumeHeHne — Taroeble AKb, HoO BMS nmeert
LUNPOKKME BO3MOXHOCTU HAacTpouku ansg scex Tmnos AKB n
paboTaeT c HanpskeHrem BnioTe o 1000 B

Z‘@% JL AKKY [MpoMbILLNEHHbIE aKKYMYNSTOPbI 419 BCEX O61acTen NPUMEHEHMS.

DCC*: ma OEPTPUB C 1993 roga.



NocTaBLWMKM

N K/IMEHTDI & POC3HEPFOATOM
CTauMOHaPHbIX

STARK LITHIUM

& DNEKTPOTEHEPALUS

;'1

AKKY MpoMbILLNEHHbIE aKKYMYNSTOPbI 419 BCEX O61acTen NPUMEHEHMS.
2| OEPTPUB C 1993 roga.

A
7“ POCCETHU

Poctenekom

Mockosckui MockoBsckuin
TpaHcnopT MertpononureH
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