B3amern uuB. N

flodn. u dama

MuB. N nodn.

OdwecmBo ¢ ozparuyeHHou omBemcmBeHHocmb0
«lop3nepzolepbuc »

CBUAETE/ILCTBO HEKOMMEPYECKOIO MAPTHEPCTBA
«MexpezuonabHoe odbeduHeHue npoekmupobujukob (CPO )»
(PO -11-081-14122009 BsidarHoe 21.09.2016 .

PABOYASA AOKYIMEHTALNA

TpaHcgpopmamopras nodcmaryus 10/0,4 kB, no muny K-42-630m4,

¢ ycmarHobkou dbyx mpaxcgpopmamopob no 250 kBA,

pacnonoxerHHas 8 /leHuHckom pauore 2.Lapamoba, n.[lonubaHobka,

yn.[yoobas, o/H.

02-17-293C

Tom - 1
KaoenbHelie nuHuu 10 kB v 0,4 kB

CapamobB 2017 e.

bopmam A4




Bzamen urHb. N

flodn. u dama

HHB. N nodn.

OdwecmBo ¢ ozpaHuyeHHoU omBemcmBeHHOCMb
«lop3Inepzolepbuc »

CBUAETE/IbCTBO HEKOMMEPYECKOIO MTAPTHEPCTBA
«MexpezuoHasHoe odbeduHeHue npoekmupoBuukob (CPO )»
LPO-1-081-14122009 BbidanHoe 21.09.2016 2.

PABOYAA AOKYMEHTALNA

TpaHcgpopmamopHas nodcmaryusi 10/0,4 kB, no muny K-42-630m4,
¢ ycmarnobkou dbyx mpaxcpopmamopob no 250 kBA,
pacnonoxerHHas B /lenHuHckom paudore 2.LapamoBa, n.llosnuBaHobka,
yn.fyoobas, o/H.

02-17-293C

Tom - 1
KaodenbHslie nunuu 10 kB u 0,4 kB

['nabHeil uHXeHep

lupekmop

Capamob 2017 2.

Popmam A4

U. B. labpunob

A. H. Kysukob
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TexHuyeckoe 3adarnue 3A0 “ClIr3C”

Pazden 1 [loscHumesbHas 3anucka

Pasden 2. Yepmexu padoyel dokymeHmayuu

Pasden 3. Cneyugukayus odopydoBanus, usdesud u mamepua/oB
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Cocmab moma 1

0Odo3Ha4qeHue HaumeroBaHue lpumeyarue
02-17-293C.M13 llosicHumeiIbHasi 3anuUcka ¢ NPUAOXEHUaMU . Pa3den 1
02-17-293C Yepmexu padoyel dokymenmayuu. Pasden 2
02-17-293C.C Cneyupukayus odopydobarus, uzdesud u Pazden 3
Mamepuanob .
lpunoxenus

lpunoxenue A: TexHudeckoe 3adaHue

3A0 “Clirac”

lpadocmpoumenbHeIl NAGH 3eMeNbHO20 YY -Ka

CoanacoPaHo:

Baamen unB. N

B Hacmosuweu padovel dokymeHmayuu Bce mexHUYECKUe PeweHUsl N0 COOPYXEHUSIM,
KOHCMPYKYUsM, odopydobaHuw u mexHoNo2u4eckol Yacmu NPUHSMsl U pa3padomarsi 8 no/Hom
coomBemcmbuu ¢ dedcmBywwumu Ha damy Beinycka npoekma HopMmamu u npabBunamu, Bkawyqas
npabuna noxapo -, B3psiBodesonacHocmu. llpu codnwdeHuu npabun mexHuYeckoU 3KcnAyamayuu,
a makxe mpedobarud mexHuku de3onacHocmu U noxapo -, B3peiBodesonacHocmu, 3kcnayamayus
Co0pYxXeHUU no GarHHoMy npoexkmy Oe3onacHa.

3A0 “ClIr3c” Tom-1 02-17-29 3C.CT1

Tpancpopmamopras nodcmaryus 10/0,4 kB, no muny K -42-630m4, ¢

ycmaroBkou d6yx mpancpopmamopob no 250 kBA, pacnosoxeHHas 8

Moga u gama

Wam, [Konys| flucm \Nedox.| Tlodn. |Jama /lerurckom padore z.CapamoBa, n.lloauBarobka, ya.fydoBas, &/ H.
Beinosrun beckaeb Y72, p\oi2017 Cmadus | /lucm /lucmo8
run " beako  YAS)dpuz017 Kadenshsie nunuu 10 kB u 0,4 kB - . ;

ln.unxenep | MaBpunob Nos.2017
Vi
Cocma8 npoexma 000 “Top3Hepzolepbuc”

NuB. N noga

KonupoBan Popmam A4




CoanacoBaHo:

B3ameH unb. N

[loscHumebHas 3anucka.

1.1, UcxodHsie daHHble.
lpoexkm paspadomaH Ha ocHoBaHuu mexHuveckozo 3adaHusi BeidanHozo 3A0 “CIIM3C "
12. [lpoekmHble peweHus.

B mome 1 padoyed dokymeHmayuu npedycmampubaemcs :

- npoknadka HoBsix K/1 10 kB om mecma Bpesku B paree 3anpoexmupoBarnsie K/1
10 kB, nanpabnenus TI1-347 - TI1 yvedHozo yenmpa MBA Poccuu (no npoekmy 000
CMI “3nmek ), do Hobod TI1, pacnonoxenHol Ha yn.[ydobas, Ha yyacmke ¢
kadacmpobsiM HoMepoM 64:48:040657:257

- npoknadka HoBod K/1 0,4 kB om noBod TI1, do cywecmBywweld koHyeBod onopsi
Ne1-00/10 B/ 0,4 kB KTI1-187 pacnosoxernHod Ha ya.Aydobas.

12.1. lponoxums HoBeie K/1 10 kB /1-1 u /1-2. Kaxdyw kade/bHyrw AUHUKW
BeinosHums kadenem mapku ACBn -10-(3 x 150). 0de K/ nponoxums 8 odHoU mpaHwee,
kadenu ynoxums B8 mpaHwee Ha paccmosiHuu 100 mm dpyz om dpyza, Ha 2Aydune 0,7 M
om ommemku nobepxHocmu 3emau, dauHHa kaxdod K/1 cocmabasiem 25 m. Kadenu
ynoxums 8 mparwee T -2, Ha necyaHou nodcsinke coenacHo munobozo npoekma A 5-92.

Coedurenue ¢ cywyecmbywwed K/, nanpabnenus TI1-347 | c.w. - TI1 YU MB/A
Poccuu | c.w., ocywyecmbums Bpeskod, ucnonb3oBame coeGuHUME IbHbIE
mepMaycaxubaeMb/e my@msr 3 CTn -10-(150-240).

12.2. lponoxums HoBbie K/1 10 kB /N1-3 u /1-4. Kaxdyw Kab'e/leym /UHUIO
Bsinonrums kadenem mapku ACbn -10-(3 x 150). 0de K/l nposnoxums 6 odHoU mpaHwee,
kadenu ynoxums B mpanwee Ha paccmosHuu 100 mm dpyz om dpyza, Ha eayouxe 0,7m
om ommemku noBepxHocmu 3emau, dAuHHa kaxdod K/1 cocmabasem 25 m. Kadenu
ynoxums 8 mpaHwee T -2, Ha necyaHou nodceinke coenacHo munobozo npoexkma A 5-92.

Coedurenue ¢ cywyecmBywwed K/, nanpabnenus TI1-347 Il c.w. - TIT Yl MB/J
Poccuu Il c.w., ocywyecmBums Bpeskod, ucnosb3oBamb coeduHUMeE/IbHbIE
mepmoycaxubaemsie Mygms 3 LTn-10-(150-240).

12.3. [lponoxums Hobyw K/1 0,4 kB /1-5 om PY-0,4 kB nobBou TI1 do koryebou
onopsl N21-00/10 B/ 0,4 kB KTI1-187, ¢ Beixodom K/ Ha onopy u nodvémoM Ha
Beicomy 7,0 M. KadenbHyw nuxu BeinosHume GBymsi napanfiefibHeIMU KaodebHbIMU
AuHuaMu, kadenem mapku ACba -1-(4 x 120), nposnoxerrsim 6 mpaHwee, Ha enyduHe 0,7M
om ommemku noBepxHocmu 3emau u no x /0 onope, cymmapHas daunHa K/ cocmabasiem
32 M. Kadenu ynoxumes 8 mpaHwee T -2, Ha necqaHod nodcsinke no munoBomy npoekmy
A5-92. [lpu Beixode K/1 0,4 kB Ha onopy, kade/nu 3awumumb CMA/bHLIM KOXYXOM NO
munobomy npoekmy A 5-92.

B mecme nepeceverusi npoekmupyemol K/1 0,4 «B npoexmupyemsix K/1 10 kB kadenn
3awumums noAuamuaeHoBou mpydod no munobomy npoexmy A 5-92.

3A0 “CIIr3c” Tom-1 02-17-293C.C

TpaHcgopmamopras nodcmaryus 10/0,4 kB, no muny K-42-630m4, ¢

ycmaHoBkol dByx mpaHcgpopmamopoB no 250 kBA, pacnosoxerHas 8 /leHuHckom

padone 2.CapamoBa, n.llonuBanobka, ys.fAydobas, &/ H.

W3m. Konydl lucm |NeGok.| flodn. |Aama

Mognr u gama

Beinonxun beckaeb W 42017 : Cmadus | /Alucm /lucmo8
rn beuko |/l ghps 2017 Kadesbrste nunuu 10 kB u 0,4 kB p ; P
Tnunxenep | abpunob 04,2017

MosichumebHAs 3anucka 000 “Top3Hepzolepbuc”

Mub. N nogn

KonupoBasn Popmam A4




CoznacoBaHo:

Bsamen unb. N

Mogn u gama

MuB. N noga

o

llo Bced dnuHe mpaccel kadesbHble AUHUU 3QUUMUMb KEPAMUYECKUM NO/AHOMebIM
kupnu4om no munobomy npoekmy A 5-92.

CmpoumenbcmbBo Bedémcs 8 3acmpoerHol 4acmu 2opoda, B8 cmecHéHHbIx Yycnobusix, BOu3u
deucmByrwux UHXEHEePHbIX KOMMYHUKAUYUU .

Bce pasmepsl Ha nnane K/l dauel 8 mempax do ocu mpacce. Wupuna mpaccel 0,3 M.

2.1 OcHoBHble mexHUYecKUe peweHus nNo cucmeMe
3/1eKMPOCHAOXEHUS
HoBou mpaHcgopmamopHoU nodcmaryuu

OcHoBHble pewerus no cucmeMe 3/1eKMpPocHadxeHus Hobou
mpaxcgopmamopHou nodcmanyuu npuHsamsl 8 coomBemcmbBuu ¢ mexHUYeCKUM
3adaHueM HA pa3padomky
npoekmHou U padoyvel GoKYMeHmayuu no o0beKkmy.

llumarnue nodcmanyuu TI1 ocywecmbasiemca no 6Hobb cmposiwyumcs K/
10 kB om kadenvHbix nuHud 10 kB, Hanpabnenus TM1-347 - TI1 YL MBA
Poccuu, komopsie 8 cBow o4epeds nodK/WYEHs! K Pa3HbiM CEKYUSM WUH
PY-10 kB cywecmByrwwed TI1-347

2.2. 3JnekmpomexHu4eckue peweHus

3danue TI1 odHosmaxHoe, BHYympu komopozo B omde/IbHbIX NOMeweHUsX
pacnonazarwmcs :

- dBa cunobeix MacasHeix mpaHcgpopmamopa MowHocmeto 250 kBA mun
TMI -250-10/0,4 kB ;

- PY-10 «kB;

- PY-0,4 KkB.

PY-10 kB komnaekmyemcs kamepamu oGHOCMOPOHHE20 00CAYXuBaHus
cepuu KCO -394,

PY-0,4 kB komnaekmyemcs pacnpedenumeibHsiMU naHensmu L0 - 70,
ycmarabaubaembimu 8 odun psid. B 3mom xe nomeweHuu pacnonazawmcs
epynnobol wumok 3n1ekmpoocBewerus, AWUK € NOHUXAKWUM
MmpaHcpopMamopoM, wWkag co cYemMyuKamu Y4ema 3/1eKmPo3Hepaul .

Ans odecneqerus abmomamusupobaHHoz0 KOHMPO/A 3a HA2PpYy3kolU ¢
Beidayed ungopmayuu (P, Q) 8 memne npoyecca ¢ GUCKpemHOCMbI0 Wa2a He
oonee 5-mu cekyHd 8 PY-0,4 kB 8 HoBod Tl ycmanoBums da30Bsii d/0k
ACKY3 “Moccap - TexHo “, cmoHmupoBame wum yvema 3/ekmpo3Hepauu .

Coedunerue cunobsix mpaHcpopmamopob ¢ PY-0,4 kB ocywecmBasemcs ¢
nomMowbr WuUHHbIX MocmobB, BbinonHeHHbix wuHamu AA3 1T 80 x8.

Ha wanpsaxenuu 10 kB 68 TI1 npunsma oduwapHas, cekyuoHupoBarxHas
Ha dBe cexkyuu dByms paszveduHumeIaMU cUCMEMA COOPHBIX WUH, K KOMOpoU
npucoeduHero dbe snunuu u dBa cunoBeix mpaHcgopmamopa no 250 kBA
Kaxasiu .

Aucm

3A0 “ClIr3c” Tom-1 02-17-293C.113

Ham |Koryd /lucm \Ne do Modnucsk | Aama
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Coa5acoRraHo:;

B3amen unb. N

logn. u gama

Mub. N noga

3aszemneHue kaxdol cekyuu cdopHsIX WUH npedycmampubaemcs cmayuoHapHsIMU
pa3beduHumenamMu ¢ 3asemMaswuumy Hoxamu PB3 -10.

Ha Hanpsxeruu 10 kB npedycmampuBaemcs cxeMa 3/EKMPUYECKUX COEGUHEHUU €
ycmaHobkod Ha BBodax u omxodawux AuHusx Beik/wyamened HazpysKku muna BHA3 -10, Ha
cunoBsix mpaHcgopmamopax - Beik/4amenu Haz2py3ku ¢ NPedoxpaHumensMu muna
BHA3n -10. B npunsmod cxeme 10 kB 3awuma u usmepeHus omcymcmbyrwom .

05opydoBanue u owurobka TI1 paccyumaHsl Ha amnaumydHoe 3Ha4eHue ckBozHozo
MmoKa Kopomko2o 3amsikarus 8o 25kA u npoxodHou mowrocmer 4200 kBA npu HanpsxeHuu
10 kB.

Ha Hanpsxenuu 0,4 kB 8 TI1 npunsma oduHapHas, cekyuoHupobanHas Ha dBe cexkyuu
cucmeMa COOPHbIX WUH .

Mumanue cekyuld wux 0,4 kB ocyuecmBasemcs om cunobsix mpaxcgpopmamopob,
nodkAwyaemsix Yepes pydu/bHUKU € NPedoxpaHumensimu.

lpucoedunenue nunud 0,4 kB k wuwam 0,4 kB npedycmampubaemcs vepes pydunbHUKU C
npedoxpaHumensMu .

2.3, KadesbHoe xo3sucmbBo

BBod numarwwux kadened 10kB 2 ACbn-10-(3 x 150) npousbodumcsi 4epe3 @yHoamerHm
7M1 6 mpydax.

Bwidop u npoBepka ceqeHus numarwwezo kadens 10 kB.

1. CeyeHue kadens Beidupaemcsi Nno 3KOHOMUYECKOU NAOMHOCMU MOKA
a) MakcumansHell pacqemnsid mok Haz2pysku onpedensemcs no abapuldHomy pexumy npu
MowHocmu cunobeix mpaHcgpopmamopob Hobou TI1

Ip=(SxK3)/(/3x Un,
ede S = 2x250 kBA
K3 = 0,7 - ko3gguyuenm 3acpysku mp-pob;

UH - HoMuHa/sbHOe HanpsxeHue, B.

Ip = (2x250x0,7) / (V" 3x10,5) = 19,24 A,
8) Ceyerue kadens 10 kB:

Fa=Ip /3
2de ja = 16 a/mM? - 3koHOMUYECKas naomHocmb moka 045 kadesed ¢ SymaxHou
usonayued npu T=2500 4/20d

F3 = 1924 / 16 = 12,03 mm?

Bce nompedumenu, nosyyarwwue 3/1ekmpo3Hepeuls om npoekmupyemou T[], padomawm 6
00HY CMeHYy, No3moMy npodo/IXume/IbHOCMb UCN0/b308aHus MakcumyMa Hazpysku cocmabum
He donee 2500 4/200.

Beidupaem ceqenue kadens ACba-10-(3x150), mak kak umeemcs nepcnekmuba pasBumus
daHHo20 patoHa ¢ ybenuveHuem konudecmbBa u MowHocmu nompedumesied 3/1eKMpPO3HEPSUU .

2.4. [lepey4eHb Meponpusimud NO 3a3eMAEHUK U MO/HUE3awume

3azemnsiowee ycmpoucmbo TI1 npuHamo odwum das HanpsxeHud 10 kB u 0,4 kB.
3azemnsawuee ycmpoucmbo BeinonHaemcs u3 12 cmasbHeix 37ekmpodob B-20 daurod no 1,5 M,
coeduHeHHbIx cmaabHou nosfocold 50x5 mm no HapyxHomy nepumempy gyvdamenma TI1 u
coedureHHoe ¢ BHYMpPeHHUM KoHMYpoM 3a3emAeHus (cmaab nonocobas 50x5 mm) 8 2-x
Mecmax.

Ans 3awums 30aHus om npsiMeix YydapoB mosnuu Ha kpeiwe 3danusi Tl BeinosHsemcs
Mo/sHuenpuémHas cemxa 8 coomBemcmBuu ¢ IV-2-135 [193 (cM. cmpoumebHyw Hacms
npoekma), komopas npucoeduHsemcs K 3asemaswwemy ycmpodcmBy dByms cnyckamu kpyzaod
cmans d = 8 mMMm.

[lucm

3JA0 “CIr3c” Tom-1 02-17-293C.113

Usm |Konyd Alucm |Ne doH Modnuck | Aama
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CoznacoRaHo:

B3amen unb. N

Mogs. u gama

MuB. N noga.

3.1 OxpaHa mpyda u mexHuka de30nacHocmu.
[lpomuBonoxapHsie Meponpusmus u NoxapHas 3awuma.

Oxpana mpyda u mexHuka desonacHocmu B cmpoume/sbcmBe u 3kcnayamayuu

npoexkmupyemsix 0dbexkmob odecneyubawmcs npuHsmuem Bcex npoexkmHsix peweHul B
cmpozom coomBemcmBuu ¢ (1), mpedoBarus komopsix y4umsiBatom ycnobusi desonacHocmu
mpyda, npedynpexdeHus npouzbBodcmberHozo mpabmamusma, npogeccuoHaibHsix
3adonebBanud, noxapob u 63peibob.

B mex cnryyasx, kozda mpedobanus (1), (2) 8 yacmu paccmosHus om Haxodawuxcs

nod HanpsxeHueM 31emeHmob dedcmBywwux 31ekmpoycmarobokx do padomarwuux
MexaHu3MoB BsinofHUML HeAb35s1, HEOOXO0OUMO OMKAKWYAMb U 303eMASMb 3MU YcmaHobku .

Monmax Bedémcs B 3acmpoennod wacmu zopoda, B3/u3u dedcmBymumux UHKEHEPHBIX

KOMMYHUKaQU UL .

3.2. CcbinoyHble U ucnofib3yemsie GOKYMEHM! .

1. llpabuna ycmpoicmba 3nekmpoycmarobok, u3d. 6 u 7.

2. Mexompacnebsie npabusa no oxpawe mpyda npu 3kcnAyamayuu 3/4ekmpoycmaroBok
nompedumesed. locmaHobnrenue Munmpyda P® Ne3 om 05.012001 2.

3. P4 34.20.185-94. WHcmpykyusi no npoekmupoBaHuw 20podckux 3/eKkmpuyecKkux
cemed. Munmonsnepzo P®.

4. llpaBuna mexnuku dezonacHocmu npu npou3BodcmBe 3/1eKMPOMOHMAXHbIX padom Ha

 odbekmax MuHanepzo P®. M., 1994 2.

5. TOCT 21-614-88 MUzodpaxeHus ycnoBHeie zpaguyeckue 3/1ekmpoodopydoBarus u
npobodox Ha nsarHax.

6. CHull 3.05.06-85* 3nekmpomexrHudeckue ycmpoicmba .

7. CnpaBo4ro -Memoduyeckoe nocodue no usy4veHuw u npumereHuw Cf1 31-110-2003
C6oda npabun no npoekmupoBaruw u cmpoumesscmBy “flpoexkmupoBaxue u MoHMAax
3nexkmpoycmarobok xunsix u odwecmbBenHsix 3danud “. CI16: HOY A0 “YMUTL
“Inekmpo Cepbuc ”, 2007,

8. LnpaboyHuk no npoexkmupoBanuw 3/1ekmpocHadxeHus, AUHUL 3/ekmponepedayy u
cemed. [lod ped. .M. bomwama, B.U. KpynoBuqa, M./l. CamoBepa. H3d 2- e,
llepepad. u don. M., "3nepeus ”, 1975.

9. Cnpabo4ruk no 3nekmpuveckum cemsm 0,4-35 kB u 110-1150 «kB. [lod pedakyueld
HU.T. lopwHoBa, A.A. /lwdumoBa - M.: [Nanupyc npo, 2004.

Ham

3A0 “Clir3c” Tom-1 02-17-293C.[13
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Bedomocmb padoyvux yepmexeu ocHobHo20 kKoMn/iekma

/Mlucm

HaumeHoBaHue

llpumeyarue

1 Odwue daHHble

2 llnan nocadku TI1. llnan npoknadku K/1.

Bedomocmb cceinoYHbIX U npunazaemsix doxkymeHmob

LoznacoBano
{

0do3Ha4erue HaumernobBarue lpumeyarue
CcbinoyHsie doKyMeHmsl
ny3 llpabuna ycmpoucmbBa 371exkmpoycmaHobok.
5.407-11 3aszemneHue U 3aHYNEHUE 3/1eKmpoycmaHobok.
rocT P50571.1-93 Inekmpoycmarobku 39aHUU.
OcHoBHble NoNOXEHUS.
CHull 12-03-99 beszonacHocms mpyda 6 cmpoumescmbe.
CHull 3.05.06-85 Inexkmpuyeckue ycmpoucmba.
CHull 2.01.02-85 llpomuBonoxapHsie HOpMsi.
[lpunazaemsie dbkymeﬁmb/
k 02-17?-293C.C Cneyugukayus odopydobarus, usdenud
u mamepuanob.
=
L)
3
3
x
S
Q
e 3A0 “ClIF3c” 02-17-29 3C
g
S Tpancgpopmamopras nodcmaryus 10/0,4 kB, no muny K -42-630m4, ¢
- yecmaroBkou GByx mpaHcgopmamopob no 250 kBA, pacnosoxernas 6
g Usm, Wonyd| flucm |Nedox.| Modn. |4ama fleHunckom padore 2.CapamoBa, n.flosubarobka, yn.fydobas, 8/ H.
Beinonnun beckaeb /ﬁ i A Non.2017 Cmadus | /lucm Alucmob
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<

KonupoBan
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Tun, mapka, Kod 3abod- Edunuya |  Kosnu- Macca /2
[To3 HaumeHobBaHue U mexHUYeCcKas xapakmepucmuka 0003HaYeHue odopydobaHus, uszzomobumene usMe- yecmbo E0UHUYbI, lpumeyanHue
dokymeHma, uzdenus, peHus Ke
onpocHo20 Aucma Mamepuasna
1 2 3 4 5 6 7 8 9
KadenbHas nunus 10 kB
1 Kadesb ¢ amomuHuebeiMu Xxunamu ¢ OYMaxHou u3o/syued, ACBbn-10-(3x150) M 100
8 cBuryoBol odonoyke, ¢ OpoHEU U3 cma/bHeix neHm, 10kB
2 Mygpma koHyebBas mepmoycaxubaemas BHympeHHed ycmaHobku 3KBTn-10-(150-240) wm L
3 Mygma coeduHumesbHas mepmoycaxubaemas 3CTn-10-(150-240) wm A
4 Kupnu4 kepamu4eckud KOPllo 1 H® wm 270
5 Mecok rocr8736-85 M3 29
KadenbHas nunus 0,4 kB
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