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— BeKoBOW ONbIT —
TexHonornn byayulero

Fpynna KomnaHui «WM30nsTop» — MeXayHapos-
Hasi My/IbTUMPOZYKTOBAsi MPOMbILLIEHHAs FPynna,
06beaVHSIIOLLIAs NPOEKTUPOBaHME, MPOV3BOACTBO,
NCMbITaHWA, NMPOAAXyY, NOCAenpoAaxHoe TexXHU-
yeckoe COMPOBOXAEHME N 33aBOACKON PEMOHT
BbICOKOBOJIbTHOTrO M30A5LMOHHOro 060pyZA0Ba-
HWS MepeMeHHOro 1 NOCTOSIHHOMO TOKa, a Takxe
KOMM/IEKCHOE COMPOBOXAEHME NHXEHEPHO-TEXHW-
YECKNX MPOEKTOB, WNCCIEA0BATENbCKYHO, OMbITHO-
KOHCTPYKTOPCKYHO 11 06pa3oBaTe/bHyO AesTeslb-
HOCTb.

«M30n5TOP» — OodrLMaNbHbIA NOCTABLUMK KpPY-
HeLLMX 3N1eKTPOTEXHNYECKMX N SHEPTeTUYECKUX
KOMMNaHu Poccnm 1 mMupa, BKAKOYAs aTOMHYHO
3HEpreTuky.

NcTopuryeckn cmctemoobpasyowmmM npeanpus-
TMeM rpynnbl «M30naTop» SABNAETCA OCHOBaH-
HbI B 1896 roay 3aBog, «30n9T0p» (CErogHs 310
NPOM3BOACTBEHHbIVI KOMMeKCc «W3onatop —
BbICOKOBO/IbTHbIE BBO/AbI»). 38 BEKOBYH NCTOPUIO
NpeAnpUATAA HAaKOM/eH OrPOMHBbI OMbIT y4acTns
B CaMbIX MaCLUTaOHbIX HALMOHANbHbIX 1 MeXAyHa-
POAHbLIX 3HEPreTUYecKnx NPoekTax, OnbIT ycreLw-
HOro peLueHns CJIOXKHbIX HayYHO-TEXHUYECKUX
N NPON3BOACTBEHHO-TEXHOJIOTMYECKIX 3a4au.

MOLLHbII NPON3BOACTBEHHbIN NOTEHLMaN rpynnbl
obecneyveH NprIMeHeHMeM B U3AeNVaX UHHOBA-
LUMNOHHBIX 1 Hanbonee NepcnekTUBHbIX 3/1eKTPO-
N30NSLUMOHHBIX ~ MaTepuanoB,  MNepefoBbIMU
TEXHOMOMNAMU N X MOCTOSTHHBIM COBEPLUEHCTBO-
BaHMEM, OrMepexarwLyM pa3BUTMEM TexHuYe-
CKOW MbICAIN C AeTaNbHbIM Y4EeTOM aKTyaNbHbIX 3a-
NpoCoB noTpebutenen N HOBEMLINX TeHAEHLUMI
B 2/IeKTPOTEXHUKE 1 3/1IeKTPOIHepreTuKe.

AnekcaHap 3vHoBbeBNY CaBUHCKUNA
FeHepanbHbI MpeKTop

000 «3aBog «/30naTOP>,
AOKTOP TeXHNYEeCKMX HayK, JOLEeHT
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rpynna KomMmnaHum

N3O0OANGTOP

Poccuninckoe nponssoACTso U cobIT

MNpownsBoACTBO, NpoAaxa N PEMOHT

* BbICOKOBOJ/IbTHbIX BBOZOB MEPEMEHHOIO 1 MOCTOAHHOrO TOKa K/1aCCOB Hamnpsa>XXeHns
10-1150 kB;

* KabenbHOW apMaTypbl Ha Knaccel HanpsxeHus 110-500 kB;

* MOJIbIX KOMMO3UTHbIX U30JIATOPOB KJ1AaCCOB HanpsxeHuns A0 750 KB BKAOUNTENLHO.

HoBopoccuiickoe oTgeneHme rpynmnbl KOMNaHuii «MN3onatop»
Mpojaxa NpoAyKLMM Fpynmbl KOMAAHWR «3019TOp» 1 pa3BUTUE COTPYAHNYECTBA B FOXKHbIX
pernoHax Poccun.

Me>xAyHapoAHOe COTPYAHUNYecTBo

MpeAcTaBUTENLCTBO FPYNNbl KOMNaHW «M3onaTop» B Y36ekuctaHe
Mpogaxa NpoayKLMM rpynnbl KOMAaHWi «/3019TOp» 1N pa3BUTME COTPYAHMYECTBA B CTPaHax
LleHTpanbHoi A3nn.

CoBMecTHoe npegnpusaTve B O6begnHeHHbIX Apabckux dMmpaTax
YnpasneHne npoektamu.

CoBmecTHOe npegnpuaTue B UHaNN
Mpon3BOACTBO N UCMbITAHUSA BbICOKOBOLTHBLIX BBOAOB B VIHAMMK, UX Npojaxa N TeXHn4yeckoe
COMpoBOXJeHue B cTpaHax tOxHoM A3unu.

CoBMecTHOe npeanpuaTue B bpasunun
[Mpon3BOACTBO 1 UCMbITAHNA BbICOKOBOJIbTHbLIX BBOAOB B bpasunnu, nx npojaxa v tTexHnyeckoe
COMpPOBOXJAeHVe B cTpaHax tOxHoM AMepuku.

CepBuc

Otaen «CBH-CepBuc»

MOHTaxX 1 TexHMYyeckoe COMPOBOXJAEHWE BblCOKOBO/IbTHLIX BBOAOB W KabenbHOW apmaTypbl
Ha BCex 3Tamax >XW3HEHHOro UMKka, AMarHoCTMPOBaHME BbICOKOBOJBTHOMO 060OpYyAOBaHUA
APYrvx npounssoguTenei.

Hayka

Hay4yHo-TexHNn4Yeckuin LieHTp

MNpoekTMpoBaHWe, N3roToBAEHME OMbITHBIX 0BPa3LI0B 1 OCBOEHVE B CEPUAHOM MPOV3BOACTBE
BbICOKOBO/IbTHOIO M30JIALMOHHOIO0 060pYyA0BaHWS, BKAKOYas pPaspaboTKy MepCneKkTUBHbIX
TEXHOOMUI N KOHCTPYKLNIA NO UHANBUAYANbHBIM TPe60BaHUAM.

NcnbiTaHNS

UcnbiTaTeNnbHbIN LLeHTP BbICOKOBOJIbTHOIO 3/1€KTP0060pyA0BaHUSA «/30nTOP»

McnbiTaHWsl BbICOKOBO/IbTHLIX BBOZAOB MEPEMEHHOrO W MOCTOSIHHOIO TOKAa, BbICOKOBOJIbTHOMA
KabenbHOW apmaTypbl U cUCTeM «M/301ATOP», WUCMbLITAHWUA 31eKTPOO60pPYAOBaHUA APYTX
Mpou3BoAMTeNe Ha AOrOBOPHOW OCHOBE.

Oby4yeHue

KopnopaTuBHbI yHBeEpCUTET «/30naTOpP»

MoBbiweHNe KBanUPUKaLUN COTPYAHUKOB TrPyMMbl KOMMAAHWA «M30naTop» U KOMMNAaHWA-
NMapTHepPOB B OYHOW W AUCTAaHUMOHHOM ¢$OpMe Ha OCHOBaHUM AULEeH3UM MuHMCTepcTBa
obpa3soBaHNA MOCKOBCKOW obnacTu.

CTpaTernyeckoe ynpasneHue

KomnaHusa «3aBog «M3onatop»
KoopgnHaunsa fesTeNbHOCTV W ynpaBfieHWe pasBUTUEM TFpyMnbl KOMMaHWUN «M3onaTtop».
MepcrnekTMBHOE NNaHMPOBAaHVE MPOU3BOACTBA U PbIHKOB CObITa MPOAYKLMN.
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BbiCOKOBOJ/IbTHbIE BBO/AbI A1 MAC/NAHbIX
BblKJ/IlOUaTeNneu

KoHcTpyKLuma

Y3nbl  getanu
BHYyTpeHHsAs nsonauus
BHelwwHAa nsonauna
HanonHuTenb

BepxHaa yacTb BBOAA
[MoacoeamnHeHne
N3MepuUTeNnbHbIN BbIBOZ,

[Mpon3BOACTBO, NCMbITaHUSA, OTrpy3Ka
N3roToBneHne BHyTPEHHEN N301ALMN

Cbopka

VcnbiTaHnA

TpaHcnopTUpOBaHMeE N XPaHeHWe

PaclumdpoBka yc/IOBHOro 0603Ha4eHns
drpmMeHHasa Tabnnyka seoga «M3onaTop»

3aKas, nocTtaBka, aKcnyaTauusa

Bbi6op cepuiiHOro BBoAA

3ameHa BBoAa «/3019Top» yCTapeBLUEe KOHCTPYKLMY
3aMeHa BBOJa 3apybexHOoro nponsBoACTBa

3aKka3 BBOAa No NHAVBUAYaNbHbIM TpeboBaHUSAM
CpOKM NOCTaBKN N rapaHTum

SKcnayaTaumsa 1 peMOHT

NHPopMaLMoHHasa noasepxka




— B bICOKOBOANALTHbLIE

BBOAbI AANS MACASIHBIX

BbIKAIOYaTeneun

BbICOKOBONBTHLIA BBOA — OAWH K3 Hambo-
nee OTBETCTBEHHbIX 31€MEHTOB KOHCTPYKLMU
3HepreTMyeckoro obopyAoBaHusA, obecrneun-
BalOLLNI ero HageXHyto 1 6e3onacHyto pabory.

Ana  MacnsHbIX  Bbik/OYaTener MNpouv3BOA-
CTBEHHbIN KOMMAEKC «/3018Top — BbICOKO-
BOJIbTHbIE BBOAbI» («/30nATOp-BB») BEINYCKaeT
BBOJbl C OCHOBHOW 130A5LMeN, NPONUTaHHOW
cneyyanbHbIM 3MOKCUAHBIM KOMMAyHAOM C Mo-
cneayroLLM OTBEPXAEHNEM.

B 3aBMCMMOCTW OT BMAa OCHOBHOI 301841
NPOm3BOAATCA BBO/AbI KaK C BHyTpeHHel RIP-
n3onsumein (Resin Impregnated Paper), ocHoBy
KOTOPOU COCTaBAsSET KpennpoBaHHas 31eKTpo-
n3onAuMoHHasa bymara, Tak 1 C m3onauunen
HoBoro nokoneHus — RIN (Resin Impregnated
Nonwoven), obnagatoLiein  MNOBbILIEHHOWN
B/IArOCTOMKOCTbIO W MpeAcTaBastoLen coboi

Hanbonee COBEPLUEHHbI WM MepCneKTUBHbIN
BUJ, BHYTPEHHEN M30N8UMN BbICOKOBObTHBIX
BBO/IOB.

OcHoBo RIN-msonaummn cayxxmt nonumep-
HbIAi HeTKaHbIi MaTepuasn, KOTOpbIA He Co-
AEPXUT LLennrnosy, BCieAcTBre yero obna-
JaeT npesenbHO BbICOKOW rnapodObHOCTLIO
N CTONKOCTbIO fJaXe K MHTEeHCWMBHOMY BO3-
AencTBmio atMocpepHor Baarn. 3To NpakTu-
YeCcKn WCKAYaeT yBAAaXHEeHWe BHYTPeHHel
N3015LNN BBOAOB B C/IOXHbIX YCNOBUAX WU
Npy HapyweHWW npaBua MX dKcnayaTauyum
N XpaHeHus.

BbicokoBONbTHbIE BBOALI «/30naTop» cepTu-
dMUMPOBaHbI Ha COOTBETCTBME TPEbOBaHMAM
FOCT P 55187-2012 n aTTecToBaHbl rpynmnom
«PocceTn» ANA nNpUMeHeHWs Ha obbekTax
AOYEPHMX U 3aBUCMMbIX OOLLECTB.




— [JIN — BbICOKOBOABLTHASI
N30ASILNSI HOBOIMO NOKOAEHWNS

BbIWE HAAB>KHOCTbL, AOABLUE CAY>KUT, NPOLWLE
B SKCNAYATAUU

BBogabl ¢ RIN-nsonauuein, coxpaHaa Bce npemmyLliectsa aHanoroB ¢ RIP-nsonauvein, obnagatot
npepocxoaAawnmMm skcnlyaTaMOHHO-TEXHNYECKUMU XapPaKTePUNCTUKaMW.

-

Bbicokast HaAe>)KHOCTb, CTabnAbHOCTL

N 9 =
— NapamMeTpOB 1 yBeANHEHHbI CPOK CAYKDb
%? MpeaenbHO BbICOKAA rnMAPOGO6HOCTb 1 CTOMKOCTL AaXe K UHTEeHCUBHOMY
— BO3/4eCTBUI0 aTMOCHEPHON BAaruv, UTo NPakTUUYeCKn UCKIYaeT yBiax-

HeHVe BHYTPeHHel nsonaummn. Hn3kunin kospdbuumeHT AnsnekTpnyeckmnx
noTepb B OCHOBHOW N30NALMU: TAHFEHC yrna AN3neKTpuyeckmnx notepb
coctasnset 0,20-0,25 %. OTcyTCcTBME YaCTUYHbBIX Pa3psagoB B U30NALNN
npu Nogbeme Hamps>XeHWs BMNIOTb 40 HanbonbLuero paboyero.

i
.

IKCNAYATaUUS Kak Npy NPeAeAbHO
HU3KUX, Tak 1 NPU NpeAAbHO BbICOKUX
TemnepaTypax

——
— RIN-m3onaums ob6bnagaeT BbICOKOW TEMJOMNPOBOAHOCTBIO U HU3KUM
: KO3QPULNEHTOM TEMJIOBOrO paclIMpeHnsi. ODTO BeAeT K YMEHbLUEHMIO
— MeXaHUYeCKMX HanpsxXeHWi B 3/IeMeHTax KOHCTPYKUMW BBOAOB, 4UTO
— B CBOI ouyepeb 06ecrneymBaeT BbICOKYHO HAAEXHOCTb U ANUTE/bHbIN
= CPOK CNYX6bl B O4eHb LUNPOKOM CMeKTpe pabouynx TemnepaTyp.

(]

TpaHCNOPTUPOBaHME N XpaHeHVe BBOAOB
= 6e3 sAaro3awmTHbIX Mep

CTolkoCTb K aTMOCPepHOV Bnare OCHOBHOW M30M5UMM MNO3BOAsSEeT
TPaHCNOPTMPOBATb M HEOTPAHWUYEHHO AONTO XPaHUTb BBOJ B CTaHA4apPT-
HO 3aBOACKOIM ynakoBke 6e3 NpuMeHeH s BAaro3aluTHbIX Mep.

(]

CoKpalleHHbI CPOK NOCTaBK NPOAYKUUA

ByAyun CMHTETUYECKUM MONOTHOM, MONMMEPHbI/i HeTKaHbI MaTepuran
M3HaYaNbHO He COAEPXUT BOAbl, YTO NMO3BO/IET 0TKa3aTbCs OT TePMO-
BaKyyMHOW CyLUKW OCHOBHOW M30MAUMN. 3TO coKpaliaeT LUKA npoms-
BOACTBaA.

(s

B octanbHOM npouecc n3rotosneHnsa RIN-usonaumm ngeHtnyeH RIP-texHo-
norun.

CepTudukKauus n atTecTauus

BbicokoBOnbTHblE BBOALI «M30nsaTop» ¢ RIN-usonaumeli ceptudumLmpoBaHsl
Ha cooTBeTCTBME TpeboBaHusaM FOCT P 55187-2012 1 aTtTecToBaHbl rpynno
«PocceTu» Ans NpUMeHeHNa Ha 06 bekTax AoYepHUX 1 3aBUCUMBIX OBLLeCTB.

=




— [RIN — n3onsiuns 8 aBaHrapae —
nepcneKTnBHbLIX TeXHOAOM

He nmetoliee aHanoros 3a py6exxom yCTPOMCTBO 060pyA0BaHO BbICOKOBO/IbTHBIMU BBOAaMMU
«BO3AlyX — XWUAKUN a30T» ¢ RIN-usonauymein knacca Hanps>keHns 220 kB, koTopble «/3onaTop»
BriepBble B MNpPEe CNPOEKTUPOBaA U U3roTOBU/1 B paMKaXx JaHHOro rnpoekTa.

Ha MOCKOBCKOW noAacTaH-
unm 220/20 kB «MHeBHUKN»
ObbeanHeHHON 3Hepretu-
Ueckoil KOMMNaHUM BBeAEHO
B MPOMbILLNEHHY 3KCMayaTa-
LMK  BbICOKOTEMMepaTypHoe
CBEpPXMNpPOBOAHMKOBOE  TOKOO-
rpaHn4mMBaroLLLee yCTPOMCTBO,
pa3paboTaHHOe U N3roTOB/EH-
Hoe koMnaHwen «CynepOKC».

Brnepsble B Poccnin B nponssoa-
CTBEHHOM Komnmnekce «W3o0n4-
TOp» ObIIN YCNELIHO UCMbITaHbI
BbICOKOBOJ/IbTHbIE BBOJbl, MO-
MeLlleHHble B KPUOCTAT C XWUA-
Knm asotom. CreumanbHO pas-
paboTaHHble BBOJAbl K1aCCOB
HanpskeHus 110 mn 220 kB
¢ RIN-unsonaumen n eMKOCTHbIM
perynvMpoBaHMeM  31eKTpude-
CKOro rong Bblgepxann rnepe-
nag Temnepatyp ot -200 °C
B HWXHen dactm pgo +10 °C
B BEPXHe Touke.

Bo Bnagumupckol  obnactu
npousBefeH MOHTaX MepBo-
ro B Poccnn BBoga knacca Ha-
npsxeHna 220 kB c TBepgon

BHYTpPeHHe RIN-n3onaumein
ANA OMbITHO-MPOMBILLIEHHOM
sKcnayaTaunm.

BBoj ycTtaHoB/ieH B3aMeH aHa-
nora c 6ymMaXxKHO-MacNAHOM N305-
umen Ha TpaHcdopmaTope MOLL-
HocTbto 40 MBA noactaHumm
220 kB «[lanbHaa» Marucrpanbs-
HbIX 31eKTpuYecknx ceTein LleH-
Tpa — dwunmana PegepansHom
ceTeBOV  KOMMaHuu  EanHo
3HepreTn4eckom CUCTEMBI.




= |COHCTPYKUWS

KoHTakTHaga knemMmma

Kopnyc

NnTasq noiMMepHaa BHeWHAA N30144n4

BHyTpeHHAA RIN- nan RIP-n3onauns

LleHTpanbHas Tpy6a

TokoBeayLWnii cTepxeHb

CoegnHutenbHas BTY/1Ka

OnopHbIV dnaHey,

M3mepuTeNnbHbI BbIBOA

KOHTaKTHbIN HAaKOHEYHWK

Puc. 1. Beog knacca HanpsxxeHns 110 KB ¢ AMTOM NOAMMEPHOI BHeLLHeRn n3onsaumei




— [KOHCTPpYKUUNS

KoHTakTHasa knemma

Kopnyc

KXnakmin HanonHUTeNb

il
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BHewHAs papdopoBasn nsonaumns
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BHyTpeHHAA RIN- nan RIP-nsonaynsa

LleHTpanbHas Tpy6a
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OnopHbIn dnaHel,
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N3MepuTenbHbI BbIBOA

CoeagnHuTenbHas BTYJiKa
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BHewHas dapdopoBasa nsonauns
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KOHTaKTHbIN HAKOHEYHUK

Puvc. 2. BBog knacca HanpsaxeHus 220 kB




— \/3A\bl N ACTANU

BHyTpeHHSS n3oAaunNs

BHyTpeHHAs TBepAas u30naumsa o LienTpantHas Tpy6a
KOHAEHCAaTOPHOro Tuna ABASeTCH
rNaBHOM KOHCTPYKTUBHOWM 4acTbio
BbICOKOBOJ/IbTHOIO BBOJA.
Mo TexHonormn RIN ocHoOBHasA
nsonAuna GopMmpyeTcs 13 noau- RIN- 1 RIP-n3onsuns
MepHOro HeTKaHoro MaTtepuana,
RIP — 13 KpennpoBaHHOM 3/1eKTpo-
N30NALMOHHOM Bymaru, nocae yero MepBas
OCHOBHas  M30/AUMA  MPOMNUTHI- KoHAeHCaTopHas
BaeTCA 3MOKCMAHLIM KOMMayHAOM obknazka
1 oTBEpPXAaeTCs.

. MocneaHss,
BHYTpW OCHOBHOW M30AALMUK pac- 3a3emsiemas
nonararoTcs KOHAEHCATOpHble KoHAeHcaTopHast
(ypaBHUTENbHbIE) 0b6KNAAKWU ANS obknazka
BblpaBHWBAHWA  3/1€KTPUYECKOro
nons B pPaguvasbHOM W akCuanb-
HOM HanpaB/feHUAX U paBHOMep- Puic. 3. BHYTpeHHss TBepAas
HOro pacnpejefneHus noTteHumana n3oNAUNSA KOHAEHCATOPHOro TMNa

(punc. 3).

3T0 obecneuyvBaeT Haunbonee Bbl- LleHTpansHas Tpy6a
COKMEe 3HaYeHUsa 3SNeKTPUYECcKOmn
MPOYHOCTM KaK BHYTPeHHel, Tak
M BHELUHEeN U301auumn, B TOM Ymncie
No HWXHEeNM YyacTu BBOJAA, Pacnono-
XeHHo B 6ake TpaHcdopmaTopa.

N3mepuTenbHbIi
BbIBOJ,

Bavxariwaa K LeHTpanbHOW Tpy-
6e obknaaka MMeeT C Hel 3nek-
TpUYecknin  KOHTakT. [locneaHss,
3asemnsgemMan obknajgka nmeet no-
CTOSIHHbI KOHTAKT CO LUMUALKOW
M3MepuUTeNbHOro BbiBoAa (puc. 4).

COEAI/IHI/ITeI'IbHaﬂ BTy/1Ka

Puc. 4. BHyTpeHHAd n3onauns
B cObOpKe C CoegMHUTENbHON
BTYJIKOM

3asemnfemasn obknajka BbiMOJHe-
Ha 13 antoOMUHNEBON GONbIY, K HEel
npunavBaeTcs MNPOBOAHUK WN3Me-
pUTeNbHOro BbIBOAA.

10




— \/3\bl N ACTANU

BHewHan n3onsiuus

BHeLHAs M301sUMs 3aKpblBaeT YacTb BHYTPEH-
Heln, HaxoAsLUyCa BHe BblkaroudaTtens, obecne-
UMBas ee 3aLUNTY OT YBAXHEHMS, a Takxe Heob-
XOAMMOe paspsijHoe paccTosiHMe U ANVHY NyTu
yTeuKM Mo HaPY>XHOW NOBEPXHOCTM BBOAA.

Y BBogoB 220 kB Ans noBbIWEeHNA HaLEeXHOCTU
BHELUHAA N30NAUMS YCTaHABAMBAETCA M Ha YacTb
BHYTPEHHEN, HaX0AALLYIOCS B BblK/lloUaTene.

Ha BbICOKOBO/IbTHbLIX BBOAAX AJI MAC/ISAHbIX Bbl-
KAtouaTenel NpUMeHSIOTCA 4Ba albTePHATUBHbIX
BUAA BHELUHen n3onsaumnm ¢ opebpeHvem 3ajaH-
Horo npo¢unsa: auTaa nonumepHas n dapdopo-
Bas U30NALMS.

NinTaa nonmmepHas wu3soNAUMA OTIMBaETCH
HenocpeACTBEHHO Ha TBEPAOV BHYTPeHHeM
nsonaynm eeoga (puc. 5).

B kauvecTtBe MN30NTAUNOHHbBIX NCMNONb3YHTCA 3N1a-
CTU4YHble MaTepuanbl Ha OCHOBe erMHVIVI-
opraHmn4yeckmnx KOMI'IOBVILI,I/II7I — ABYXKOMMOHEHT-
Hble CMJIMKOHOBbIE Kay4YyKW.

®apdopoBas n3oNAUUA KOHCTPYKTUBHO npej-
CTaBnsieT Co6OM MOKPLILIKY, W3rOTOBAEHHYHO
13 3nekTpoTexHuyeckoro ¢apdopa. lNonoctb
BBO/A 3aM0JIHAGTCS CyXUM U XUAKUM HANOHU-
Tenem (puc. 6).

HanonHuTenb

Cyxon WM XWAKNA HanonHWTeNnb 3awiuiiaet
BHYTPEHHIOIO MOMOCTb BBOAA C ¢apdoposoi
MOKPbILIKON OT YBAAXKHEHUS.

B KadecTBe Cyxoro HamonHUTENs MpUMeHsaeTcs
KOMMPECCUOHHbLIN 31eKTPOU3ONALUNOHHBIA Tefb,
pa3paboTaHHbIA CcrneynanbHO AN 3amnofiHeHus
BblCOKOBO/IbTHbIX BBOAOB 11 COBMECTUMBI C 60/1b-
LUINHCTBOM MNOSIMMEPOB, CMOJ U KNees.

B kauecTtBe XNAKOTo Hano/IHUTENA NpUMeEHAETCA
TpaHchopMaTopHOe Macio, KOTOPOe B 3TOM CIly-
YHae He 4B/dAeTCcAd COCTanIFII-OLLI,eI‘/JI YaCTbO N30N4-
U BBOAa, a CIYXXNT INLLUb XNaAareHToMm.

MonnmepHas
nsonaums

BHyTpeHHsAA
TBEpAas
n3onsaumsa

Puc. 5. lntas nonnmepHas

n3onsaums

Puc. 6. PapdopoBas BHeLIHASA
n30NALns

i
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— [JoAMEepHas N30AALNS

NpenmyuwecTea BHewWHen
NOANMEPHOIN N3OASILUNNA:

+ abCoNOTHO Cyxasi, B3pbIBO- U MoxapobesonacHas,
He TpebytoLLas 06CNyXNBaHUS KOHCTPYKLMSA BBOAA;

¢ CTaBUNBLHOCTb CBOWCTB Ha BCEM MPOTAXEHUN
3KcnayaTaumuy;

* BblCOKasa TpeKI/IHFOCTOVIKOCTb;

* HN3Kas BEPOATHOCTb MepeKkpbITMA 3@ CYHeT BbICOKOW
rmapodobHOCTN MOBEPXHOCTU — CUMKOHOBAs pe-
3MIHa COXpaHsaeT CBOW BOAOOTTaNKMBAaKLMe CBOW-
CTBa MOJ BO3JeliCTBMEM CaMbIX CypOBbIX YC/0BUI
oKpy>KatoLleln cpesbl;

* 3N1aCTNYHOCTb, CHMXakLWwada puck I'IOBpQ)KAGHIAVI
npuv TPAHCOOPTNPOBAHMN N MOHTAaXe,;

* OTCyTCTBME Ol'paHVI‘-IEHVIVI no BennymHe yrna ycta-
HOBKW BBOJia Ha o6oponsaH|/||/|;

* CTOVIKOCTb K CEMCMUYECKNM Harpyskam;
* MUWHVMaNnbHO BO3MOXHAsA Macca;

* 3KoNnormyeckas 6e3omnacHoCTb.

YXo0A 33 NnOAMMEepHOn
nsonaumemn

MpodunnakTuyeckme paboTbl CBOAATCA
TONIbKO K yAAaNneH1o MoBEePXHOCTHOMO
3arpsAsHeHus.

MOBEPXHOCTHYH OYUCTKY PpeKOMEeHAyeTCs
BbIMOJIHATb X/IONYaTO6yMaXxHbIM MaTe-
pYanoM UM BETOLLbLIO C MPUMEHEHMEM
CNNpTa, MbIILHOTO PacTBOPa UMW APYTUX
HearpeccMBHbIX pacTBOPUTENEN.

He gonyckaeTca ncnonb3oBaTh ANA OYNUCT-
K abpasnBHble MaTepuanbl, Tak Kak 370
NPUBOAUT K MOTepe CBONCTB CUNUKOHOBOM
pe3uHbl.

Takxe He peKOMeHAyeTCA NPUMEHSTb
MOWKM BbICOKOrO AaBNE€HUSA, YTO TOXe
MOXeT NPUBECTU K MOBPEeXAEHUI0 MNonu-
MepHOIN N30AALNN.
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— \/3\bl N ACTANU

BepxHs$ H4acTb BBOAS

KOHCprKLl,VI‘/'-l BerHeVI 4actu BBOJA 3aBUCUT OT KJiaccCa
Hanpsa>XXeHnmd, Bnja BHELLUHeW n30aaumMn 1 HanoaHUTENS.

Ha Bcex BBogax ¢ dapdopoBoi BHellHel mnsonauuen
YCTaHaBAVBAETCA CTSXKHOM MNPYXUHHBIN Yy3en, npejHa-
3HAUEeHHbI A1 KOMMEeHcauMm pPasHoOCTU YAJINHEHUI
LeHTPanbHOro sfieMeHTa BBOAA (TPYObl VAN CTEPXHS)
M BHelWHeW m3oasumm B amanal3oHe ot -60 ao +90 °C,
4YTO 06YC/IOBNEHO VX Pa3HbIMU TeMnepaTypHbIMU KO3¢-
bunumeHTamMn nuHerHoro pacwupeHus. CTSXHON y3en
obecneynBaeT HEOHXOANMYHO MEXaHNYECKYH NPOYHOCTb
W repMeTUYHOCTb BBOAA NyTeM CO34aHNA HEOBXOAMMOro
AABNEHVSA Ha YMNOTHUTENbHYIO NPOKNAAKY Mexay Kopny-
coM ¢ y310oM 1 bapdopoBO MOKPLILLKON.

Ha BBoge knacca 220 kB (puc. 2) ycTaHaBAvBaeTCsa KOPNyc,
B KOTOPOM pasMeLLaroTcd KOMMeHcaTop AaB/leHus, mMac-
NloykasaTesnb U CTAXKHOW NPY>XUHHBIN y3en (puc. 7). Takxke
KOpMyc BbINOAHAET GYHKLNW SKPaHa AN BblIPaBHUBAHUS
BHELLUHEero 31eKTpMUYeckoro rnoJss.

KomneHcaTop faBneHus npejHasHadeH A5 KOMMeHca-
UMM TemnepaTypHbIX U3MEHeHU obbema XMAKOro Ha-
nonHUTeNd. 3TO rasoBas NOoAyllKa, NpeAcTaBfstoLLas
coboli cBOboAHbIN 06Bbem Bo3gyxa (puc. 7). Ha BBogax
KNaccoB HanpsxeHnsa Huxe 220 KB ¢ XMAKMM HanoaHW-
Tenem rasoBas NojyLlKka pacrofioxXeHa B BepXHel 4acTu
dapdopoBoi NOKPLILLIKNA.

MacnoyKa3aTenb npegHasHayveH A4 BU3yabHOIO KOHT-
POAA YPOBHA XNAKOTO HANOJIHNTENA B MONOCT BBOAA.

Ob6bem rasoBoli NOAYLIKM paccymTaH TakuMm 06pasowm,
4YTOObI YPOBEHb HaMOMHUTENS BCerAa HaxoAWICS Bbille
cTeknia Macnoykasatens (puc. 8). Mpu NOHVXEHNN YPOBHS
HWXEe pacyeTHOro Ha CTek/le CTaHOBATCH BUAHbI BEPTU-
KanbHble PUCKK (pUC. 9), YTO ABNSETCA CUTHANOM K obpa-
LLIeHV0 B MPON3BOACTBEHHbIV KOMMaekc «/3onsTop-BB».

Y BBOZOB HanpsxeHnem Huke 220 KB € XUAKUM Ha-
nosHWUTENeM BU3YyaNibHbIA KOHTPO/Jb ero YpoBHSA
He NpeayCMOTpPeH.

KOHTaKTHbIN
HaKOHeYHUK

Y3en

repMeTmnsaunn

KomneHcatop

AaBneHusa

LleHTpanbHas

Tpyba

CTsaxKHOM

NPY>XWUHHbIA

y3en

MacnoyKasaTenb

Xngknin

HanonHmTe b

Puc. 8. HopManbHbI ypoBeHb
XWAKOrO HanofHUTens

Puc. 9. MoHMXeHHbI ypoBeHb
XWAKOro HanoiHUTens

13
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MoacoeanHeHne

Buva HWXHero nojcoeanHeHVs BBOAOB
35 kB onpegenaeTtca TUMNOM BbIK/IHOYa-
Tensl, Ha KOTOPbI OHW YCTaHaBAMBAKOT-
cs (puc. 10).

MoacoeanHeHe BBOAOB 60/ee BbICO-
KX KNACCOB HampsiKeHUst OCyLLeCTB-
NAeTcs MpU MOMOLM  KOHTAKTHOro
HaKOHEYHWMKa, HAaBEPHYTOrO Ha LieHT-
paNbHbIA TOKOBEAYLLWI 31EMEHT BBO-

Ja (puc. 11).

Cnyck OoT owwmMHOBKM y BBOZOB 35 KB
MOACOEANHAETCA K KOHTAKTHOW LUMWb-
ke (puc. 12), y seogos 110 1 220 kB —
K KOHTaKTHOW knemme (puc. 13).

3akpenaeHune annapaTHoOro 3aXrMa Ha
wnunske seoga 35 kB npownssoanTca
C MOMOLLbHO Faek € ABYX CTOPOH € drKCa-
upelt BuHTaMm M5 ot ocnabneHus. Ans
3aKpenieHnss annapaTtHbIX 3aXVMOB
K knemmam BeogoB 110 n 220 kB uc-
MoNb3ykTCA 6ONTHI C LWaribamMu 1 rai-
KaMu, BXOASLLMMM B KOMIIEKT BBOAOB.
KoHTpoBKa raek ot ocnabneHus npouns-
BOAMWTCS BTOPbIMUY rarikamu.

14

Pnc. 10. HnxHee noacoeanHeHne BBogoB 35 kB

Puc. 12. KoHTakTHaa wnuabka Beoaa 35 kB

b
©
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Pnc. 13. KoHTakTHasa knemma BeozoB 110 n 220 kB
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N3mepuTtensHbii BbiIBOA, Konnak
M3MepuUTeNbHBIV BbIBOA OT MOCIEAHEN KOHAEH- YnnioTHUTeNbHOE
KOAbLO

CaTOPHOW 0BKNAAKM BHYTPEHHEN 130NN Cy-
XKNT ANA KOHTPOIA €€ COCTOAHMA 1 AOJDKEH OblTb
0bsi3aTeNlbHO 3a3em/ieH, KOrga He MpOBOASATCA
M3MepeHus.

Kopnyc BbiBOAA

MasHbIN KOHTAKT

. . N3meputenbHeii
B uenax ymeHblUeHWs OLINGOYHBIX AeNCTBUN

BbIBOJ,
nepcoHana npv NpoBeAeHN NU3MepeHnin bbina =
aspaboTaHa HOBast CLCTEMA 3a3eM/IEHUNS V3Me- MIPYXVHHbI
pasp MYNbTUKOHTaKT

PUTENBHOIO BbiBOZa C BO3MOXHOCTbHO BM3Yya/lb-
HOI0 KOHTPO/1A KaveCTBa 3a3eM/1IEHNA.

Puc. 14. KoHCTpyKUmSA N3MepuUTenbHOro BelBoja

N3mepuTenbHbIM BbIBOAOM HOBOW KOHCTPYK-
LU BbICOKOBOJIbTHbIE BBO/AbI «|/|3OI'IFITOp»
obopyaytotes ¢ 2014 roga (puc. 14, 15).

MNepes npoBeAeHMEM N3MEPEHUI AN pa33eM-
NleHns 3MepuTeNbHOro BblBOAA OTKPYYBaeT-
€A KOMNaK N CHUMAETCA MPYXUHHbBIA MynbTU-
KOHTaKT (puc. 6). o 3aBepLUeHN U3MEePEeHUIA
MY/IbTUKOHTakKT ~ HEOBXOAMMO  YCTaHOBUTb
Ha MecCTO, BCTaBVB LUTLIPb B OTBEPCTVE KOpryca
M3MepUTeNbLHOro BbiIBOAA W OAHOBPEMEHHO
HaZeB MY/NbTUKOHTAKT Ha LUMW/bKY BbIBOAA.

[na repmeTtvsaumy NONOCTM V3MEPUTENIbHOro
BbIBOZA C/Y>XKUT KOMMAK, KOTOPbIA HE0bXx0AMMO
BPY4YHYtO, 6€3 npUMeHeHNs WHCTPYMEHTOB Puc. 15. U3mepuTenbHbIl BbIBOZ B 3a3eMJIEHHOM
HaKpyTUTb Ha Kopnyc M3MepuTeIbHOro BbiBOJA COCTOSIHMW MOZA 3aWNTHBIM KOIMakom

.0 NOJKaTUA YNIOTHUTENBHOMO KO/bLa.

Puc. 16. IamepuTenbHbI BbIBOA CO CHATBIMU
KOJINAakoOM U1 MNPYXNHHbIM MY/1IbTUKOHTaKTOM
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— [1pOn3BOACTBO, NCNbITAHUS,
OTrpy3Ka

N3rotosneHVe BHyTpeHHel
n3onsIUUn

BHyTpeHHAA wu3onauua BeBojga ¢opmu-
pyetca HaMOTKOW OCHOBHOW W301s-
UMW Ha UeHTpanbHbIA 3/1eMeHT BBOAA
(puc. 17). Y BBOAOB Knacca HanpsaxeHus
35 kB 370 TOKOBeAyLLUNIA CTEPXKEHb, Y BBO-
J0B 60Jiee BbICOKMX KNacCoOB — LeHTpab-
Has Tpyba.

B npouecce HaMOTKW BHYTPEHHAA WN30-
nauna pasjgendetcda Ha 1o KOHAEeHCa-
TOPHbIMUN o6|<na,u,|<aM|/|, KOTOpble CnyXaT
ANA ONTUManbHOro pacnpegeneHna anek-
TPpU4YeCcKkoro nonad.

Puc. 17. HamoTKka OCHOBHOW n3onsauunm

[Janee B cnyyae N3roTosBaeHNA M30a9LUN
no RIP-texHonornn cnepyet obsizatenb-
Has TEpMOBaKyyMHas CyLLlKa HAaMOTaHHOM
N30NAUMN C nocneayrolleri BakyyMHOM
NPOMNTKOM 3N1eKTPOU3ONALNOHHBIM
3MNOKCUAHBIM KOMMAyHZAOM.

RIN-TexHo/i0rMsa ncknro4vaeT 3Tan CyLKkn,
NMOCKOAbKY MOAVMEPHbIN HeTKaHbl Ma-
Tepuasn, ABNAACL CUHTETUYECKUM MNOJIOT-
HOM, N3HaYaNbHO He COAepPXUT BOAbI.

Taknm o6bpasomM, HamoTaHHasa RIN-u3o-
naumna  cpasy nojsepraeTca MpornnTtke
(puc. 18), 4To CcokpaljaeT LUK Npou3- - -\i,-
BOACTBa, MOBbILAA HaAeXHOCTb W30/4- : l
UMM N YMEHbLLAaA CPOK MOCTaBKW BBOAA

3aKasuunky.

MocneaytoLlan nonMMmepmnsauns noa Aas-
neHvem obecneuymBaeT 3ajaHHble 3nek-
TpU4Yeckne M MexaHuyeckne CBOMCTBA
nionAaumn. B pesynbTate obpasyeTcH
TBEpPAbI CepAeYHUNK — U30NSALNOHHbIN
OCTOB, KOTOpbIA Janee nojABepraetcs
MexaHunuyeckon obpaboTke (puc. 19).

Peu,enTypa 3MNoKCcnaHoro KOMMNayHA4a
N TeXHONOrn4yeckme napamMeTpbl npoueccos

Puc. 19. MexaHnueckass 06paboTka N30ASLNOHHOIO
nsrotosneHmna RIN- u RIP-nsonaymm as- OCTOBa

NSIOTCA MHTENNeKTyaNbHON COBCTBEHHO-
CTbH FPYMNMbl KOMMNAHW «30naTop».
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— [1PpON3BOACTBO, UCNLITAHUS,
OTrpy3Ka

Cbopka

Mocne mMexaHW4eckon 06paboTkM 1 NaKMPOB-
K/ Hapy>XHOM MOBEPXHOCTU Ha W30AALMOH-
Hblii OCTOB YCTaHaB/AMBAETCH COeAVNHUTENb-
Has BTY/Ka MeTOAOM MpeccoBOW MOCafku
(punc. 20).

[Janee, B 3aBUCUMOCTI OT KOHCTPYKLIMW BBOZAQ,
Ha W30NSLUMOHHBI OCTOB OT/MBaeTcs Monu-
MepHast BHELLHAA 1U3015LMs AN yCTaHaBVBa-
eTca apdoposas MOKPbILLIKA.

MpsiMoe NnTbe BHELUHel WU301AUMn No Tex-
Honorun Direct Molding ocyliectBnsieTcs
Ha NNTbEBbLIX KOKWNbHbLIX MaLunHax (puc. 21).

Puc. 20. M3onsaumoHHble octoBbl 110 kKB B cbopke
B kauectBe martepuana Ana NUTbA KCNOSb- C COEANHUTENbHBIMW BTy/IKamu
3yeTcst KpeMHuopraHmuyeckass Kommno3uums
Tnna LSR (Liquid Silicone Rubber).

l‘lpoueccu NNTb4, Aerasaunn n BYNKaHW3a-
L NMponcxoaaT B KOKWUIE. OcobeHHoCTAMU
[AAHHOIo MeToa ABNAKTCA TEXHO/TIOTMYHOCTb
npouecca, BblCOKaa MNPOM3BOANTENBHOCTb
1 Ka4yecCTBO noaydyaemoro n3genns.

Mpwv Takoi TEXHONOTrMW OTNaZaeT HeEOBXOAN-
MOCTb B KakOM-IM60 HanosHuTene.,

CTblkv TopuoB papdopoBO MOKPLILLKK C CO-
eAVNHNTENbHON BTYNKOW U BEPXHUM dnaHLem
BBOJA YM/IOTHAKOTCA MPOKA3AKaMM 13 Macsio-
CTOWKOW pe3uHbl Ans obecneyeHus repme- Puc. 21. 3roToBneHne BHeLLIHen NoAUMEPHOIA
TUYHOCTU KOHCTPYKLUMK (prc. 22). CTabunbHoe VM305ILMN Ha NNTbEBOV KOKUbHOW MallHe
OKaTune NPOKAaJ0K OCYLLIECTBASETCS CTAXHbBIM
NPY>XXUHHBIM Y3/10M.

BBOAbl, Ha KOTOPbIX MOHTMpyeTcs dap-
dopoBasi  MOKPbILLKA, 3aMOMHSAKTCA  Ha
cneumnanbHbIX — YCTaHOBKAX KOMMPECCUOH-
HbIM  3NeKTPOU3ONIALMOHHBIM  FefiemM  Un
TpaHCHOPMaTOPHBIM MAC/IOM.

C06paHHbIe BBOAbI NepeAaknTcd Ha NCnbl-
TaHWA.

"

Puc. 22. C6opka BeogoB 110 kB ¢ pappoposoi
BHeLUHen nsonaynen
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OTrpy3Ka

NcnbiTaHus

|-
I

Kaxzablii HOBbIV TUM BBOAA MPOXOAUT KBanubu-
KaLWOHHble (NpreMoYHble) NCMbITaHWA Ha COOT-
BeTCTBME BceM TpeboBaHuaM FOCT P 55187-2012
n ctaHgapta M3K 60137 (puc. 23 n 24).

Kaxzabllh N3roToBNEHHbI CEPUINHBIM BBOZ NOABEP-
raeTcst NMPUEMOCAATOUHBIM UCTIBITAHUAM C LIe/bH
NpOBepKN COOTBETCTBUS CBOEMY TUMY U KauecTBa
WN3roTOBMIEHWS!, B TOM YMC/IE UCMbITAaHWSM C U3-
MepeHMeM YPOBHSI YaCTUYHBLIX Pa3psijoB U TaH-
reHca yrna AvanekTpuyecknx notepb B U30SLMN
COrNAacHO YNOMSIHYTbIM AOKYMEHTaM.

]
e Ve |-

|
L
I
!
1
il
[ ]
L]
I
i

TpaHCNOpTUPOBaHVE U XpaHeHne

MpoLluejLlrie NCMbITaHWSA BBOZALI YNaKOBbLIBAOTCA
B lepeBAHHYIO TPAHCMOPTHYHO Tapy, KOMMIEKTYHOT-
A feTangaMn AN MOHTaXa, 3anacHbIMU YacTamuy,
WHCTPYMEHTOM N MPUHAANEXHOCTAMN, @ Takxke
AOKYMEHTaMK B COOTBETCTBUM C KOHCTPYKTOPCKO
AOKyMeHTaLmen (puc. 25).

YnakoBaHHble BBOAbl CAAIOTCA HA CKNaj roro-
BOM MpOAyKUMW ANA  AaNbHenLlein oTrpysku
3aKasuuKam.

TpaHCNopTVPOBaHMe N XpPaHeHWe BBOZOB OCY-
LLeCTBASETC C 3aLUMLLEHHON OT MexaHU4eckunx
NOBPEXAEHUI HVKHEA YacTblo. s 3Toro uc-
NO/b3yeTCs TPAHCMOPTUPOBOYHBIV KOPMYC B BUAe
XECTSHOro LMANHAPA.

ANA 3alMTbl HUXKHEN YacTy BBOAOB OT MPOHUK-
HOBEHMA BNarnm npuMeHseTca agcopbeHT —
CUAVKareb.

B cnyyae AAUTENBHOrO XpaHeHWs BBOZ MOXeT
6bITb YKOMMNEKTOBaH CreuranbHbIM repMeTuy-
HbIM MeHa oM AN pa3MeLLeHNs B HEM HUKHei
YacTV BBOZA W MNOC/eAYHOLLEero 3anofiHeHst TpaHc-
dopmaTopHbIM MacnoMm. MNeHan He BXOAWT B LUTAT-
HYI KOMMEKTaLMIO BBOZA W 3aKasbiBaeTcs npu
HEeObXOANMOCTN.

Mpn xpaHeHun BBOAOB C RIN-m3ongumen Takune
Mepbl He TpebyHTCS, MOCKONbKY OHA He MoJBepKe-
Ha yBnaxHeHuto. Mo3ToMy B CTaHZapTHOM 3aBog-  Puc. 25. Ynakoeka BBoAoB 35 1 110 kB
CKOV yMakoBKe BBOZ C TakoW M3onsupmeri Moxer B TPAHCMOPTHYHO Tapy

XPaHUTBLCS HEOrPaHNYEHHO A0rO.
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Mpumep paclwndpoBKN YCAOBHOrO 0603Ha4YeHns1 BBOAA
F’HBMIIN-90-40,5/1000 O1

I— BVIA KIMMaTnN4eCckKoro NCnoiHeEHMA N KaTteropma

pa3smMeLleHna B cooteetcTsum ¢ FTOCT 15150-69
HoMuHanbHbIZ TOK, A
Hanbonbluee pabouee HanpseHue, KB

MpeaenbHbI yron ycTaHOBKM K BEPTUKANW,
rpagyc

KaTeropusa BHeLLHel 1301941 B 3aBUCUMOCTH
OT CTeneHu 3arpsa3HeH s OKpYyXatoLLLen cpesbl
B cootBeTcTBUIK ¢ TOCT 9920-89

MNonnmepHas BHeLUHsA n3onauuns (bappopoBas
BHELLHAS N3019UMs cneynanbHbIM CMBOIOM
He ob603Ha4vaeTcs)

Ans MacnsiHbIX BbIKOYaTe el

Bua ocHoBHOI nsonsauum:

H — HeTkaHbI NoNMMepHbI MaTepuran
(RIN-m30naums)

K — kpenupoBaHHas 3n1eKTpPon30aaLMOHHas
bymara (RIP-n3onsaums)

[epmeTVYHOE MCNOoNHEeHNe

MdupmeHHas TabAnydka BBoAa «N30AaTOP»

1 WOTOPge

Cpenano B Poccun

(4] (6]

a Macca BBoa

9 Homep uepTexa

9 CepuitHbliA HOMeEp

e JaTa Bbinycka

9 Tuvn BBOAA

@ Howvep TV v rocT
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— 33Ka3, NOCTaBKa, 3KCNAYaTaUUs =

Bce npnBeAeHHbIe HNXe peKoMeHAaunn no cepniiHbIM BBOAaM
OTHOCATCA NCKNOUYUTENBHO K UX NpeaBapuTenibHOMY BblI6opy.
Ana noaTBepXxAeHUsa Bbi6opa U 3aKka3a BBoAa HEO6XO4UMO
06paTUTBLCA B KOMMEpPYECKYIo C/Iy>Kby rpynnbl KOMAaHWA
«3onatop».

Bbibop cepuinHoro sBoAa

MpeaBapuTeNbHbIN BbIOOP CEPUIHOIO BBOAA OCYLLECTBISAETCS
Mo 3/1eKTPOHHOMY KaTanory BbliMyckaeMbiX BBOAOB, COAepXallemy
TeXHUYeCKMe XapaKTePUCTUKN U rabapuTHbIe UePTEXMN,

3ameHa BB0A3 «/130ASTOp» yCTapeswen
KOHCTPYKUUA

CneumranbHbIA CEPBUC MOMOXET HaliTV CepUiiHbIe aHanorv yctapesLLero
BBOZA «M1301aTOP», NAEHTNYHbIE MO YCTAaHOBOUHBIM U NMPUCOEANHUTENBbHBIM
pa3mepam.

|_|pI/I 3amMeHe CO6ﬂI-O,D,aI-OTCﬂ NAEHTUYHOCTb ﬂOpr)KHOI7I 4acTn BBOJAa 1 AJSIHA
npoTArmBaeMoro oTeoja, a Takxe npmcoeanHnNTEIbHble pa3dMepbl ONOPHOTo

dnaHua.

B cy4yae HEO6XOAI/IMOCTI/I 3TN XapPaKTeEPUCTNKN COrnacoBbIBarOTCA
C m3rotToBuTesieM KOHKpeTHOro 3HepFOO60pyAOBaHI/Iﬂ, Ha KOTOPOM
3aMeHATCA BBObI.

3ameHa BB0A3 33pybe>kHoro
NpPoON3B80OACTBA

AN 3ameHbl BBOAA 3apybexXHOro nponsBoACTBa Npocbba 06paTuThCA
B HaYYHO-TEXHNYECKWNIA LLeHTP rpynnbl KOMMaHWA «/13019T0op».

ByaeT paspaboTaH unu afanTUpoBaH CEPUNHLIA BBOZA «/3019TOpP»
C MOMHOCTbH UAEHTUYHBIMU 3N1EKTPUYECKMMU XapaKTePUCTUKAMMU,
YCTAaHOBOUHbBIMU 1 MPUCOEANHUTENBHBIMI pa3Mepamu.

3aKa3 BBOA3 N0 NHANBUAYAALHBLIM
TpebosaHnsim

[Ansa 3akasa NpoekTUPOBAHUSA N N3roTOBNEHUS BbICOKOBOJIbTHbLIX BBOAOB
Nno NHAVBUAYaNbHbIM TpeboBaHMAM MPocbba 06paTUTLCA B HAYYHO-
TeXHUYECKUIA LeHTP rpynnbl KOMNaHui «3onsTop».

Fpynna koMnaHwuii «M3onstop» o6nagaeT 60AbLUNM NCTOPUYECKNM OMbITOM
pa3paboTKM 1 NPOU3BOACTBA YHUKANbHbIX KOHCTPYKLMIA BbICOKOBOIbTHBLIX
BBOZJOB NepeMeHHOro 1 MOCTOAHHOMO TOKa A8 PaboTbl B PasIMUHbIX Cpesax.
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CpoKu NocTaBKu N rapaHTUn

AN yTOUHEHMSA CPOKOB NO KOHKPETHbIM TUMaM BBOAOB Npockba
06pPaTUTLCS B KOMMepPYeCKyo CyX6y rpynnbl KoMnaHuii «3onatop».

CpoKun NOCTaBKM 3aBUCAT OT K/lacca HanpsXXeHUs 3aKa3blBaeMblX
BBOZOB. Hanpumep, cepuiiHble BBOAbI kiacca HanpsxkeHnsa 110 kB
NOCTaBAAOTCA B TedeHue 45 gHein, 220 KB — B TeveHune 60 gHeln U T. 4.

FapaHTUIAHBIA CPOK COrNacyeTcs C 3aka3ynkoM 1 yCTaHaBIMBaETCS
Npw 3aKNYeHUN 40roBopa Kynan-npoaaxu.

DKCNAYaTaunua  peMoHT

Mo BCceM BOMPOCaM TeXHNYeCKOro 06CcnyXnBaHus, KOMMIeKCHOW
AVArHOCTUKN, TaPaHTUNHOMO W NocnerapaHTUMHOro peMoHTa
BbICOKOBO/IbTHbIX BBOZAOB «/3019TOP» Npocbba obpallaTbcs B oTAeN
«CBH-CepBKC» HayYHO-TEXHUYECKOro LieHTpa rpynnbl «301910p».

TpaHchopmaToOpHOE Macno NpuMeHseTcs Ha BBogax ¢ dapdopoBoin
MOKPbILLIKOW B Ka4YecTBe HaMONHUTeNS U He NpejHa3Ha4YeHo A1
aKTUBHOW n3onaumn. Mostomy HeT HEO6XOAMMOCTN B MEPUOANYECKOM
KOHTPOJIe ero CoOCTOSHUS.

TexHn4yeckoe o6cny>|<|/|BaH|/|e BBOAOB rnpegycMaTpmBaeT TONIbLKO
nepmnognyeckoe namepeHume TaHreHca yrna AnsnekTpnyecknx noTepb
tg 8, eMKOCT OCHOBHOW mnaonauum C1 un conpoTmBaeHna naonaunn
M3IMepunTesIbHOIro BbiBOAa.

NHdopMaumMoHH3% NoA AEpPIKK3

MpodunbHY0 NHGOPMALMOHHYIO NOAAEPXKY OKa3blBAKOT BCe
nogpaszaeneHuns rpynnbl KOMNaHUn «3onatop».

Takxe 3a 6onee noagpobHOM NHPopmMaLmen obpallanTecs Ha CalT
www.mosizolyator.ru nim HenocpeACTBEHHO B rpynny KOMMaHWMN
«N3onaTop»:

TenepoH: +7 (495) 727-33-11

3/IeKTPOHHasg noyTa: mosizolyator@mosizolyator.ru
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— BbICOKOBOALTHbLIE
BBoAbI 10-1150 kB

Mpon3BoACTBEHHbIV KoMnneKkc «/3019Top — BbICOKOBOJIbTHbIE BBOAbI» rpynnbl «A3onatop»
BblMyCKaeT U peMOHTUPYeT B 3aBOACKUX YCNOBUSAX BbICOKOBO/IbTHbIE BBOJbl MepeMeHHOoro
M NOCTOSAHHOIO TOKa KjlaccoB Hanps>xeHus ot 10 ao 1150 kB ana npumMeHeHUsa B pabouunx cpe-
AAX «Macno — BO3JyX», «MaC/I0 — Mac/o», «BO34yX — BO3JyX», «3/leras — BO3JyX», «Macio —
aneras», «XKNAKUNA a3oT — BO3JYX».

NHHOBaUMOHHa% NPOAYKUNS

B KOHCTPYKUMNAX 60/bLUNHCTBA BbIMyCKaeMbIX BBOAOB MCMNONb3yeTCA TBEPAad BHYTPEHHAA N301ALN4A,
obnagatouas BbICOKOM HAZEXHOCTLIO U AINTETbHbIM CPOKOM 3KcnayaTaynin.

B HacTosilLlee Bpemsi MPOU3BOAATCA BBOAbI C ABYMSI TUNamMun TBEPAO BHYTpeHHeln nsonsumn: RIP
n n3onsiymein Hosoro nokoneHus RIN, koTopas NpeacTaBnsieT coboi Hanbonee CoBepLUEHHbIV U nep-
CMEeKTVBHBIV BUA BHYTPEHHEeR N30SI BbICOKOBO/IbTHBIX BBOAOB.

B KauecTBe BHeLUHel U30SLMN NPUMEHSIOTCS NNTas NOAUMEPHast N30SI, MObIA KOMMO3NTHbIN
n3onsTop nav dapPopoBasi MOKPbILLKA.

Q.0{,\:‘&'.)50111,,’,
T
OSPTMOMK'\“‘@
A &
=
#
o H: 'lLF
BBogb! BBogbl BBogbl JnHelHble BBogpl «<Mac- Bsogp! BBogbl BBoabl «wkug-  CbemHble
«macno — «macno — «Macno — BBO/bI 10 — BO3JyX» «neras — «macno — KW @30T — BBO/pbI
BO3JyX» /1A macno» ang aneras» «BO3JyX — LN CUNOBbIX BO3/yX» BO3/YX», BO3AYX» /1A «Macno —
MacasiHbIX Bbl-  KabenbHoro ans KPY3 BO3/yX» TpaHcdopmarto-  Ana KPY3 «BO3flyX — CBEPXMPOBOA-  BO3/YX»
Ktoyatenei noAKNYeHns OB W LLIYH- BO3/yX» Ans HMKOBBIX [NS CUNOBBIX
TpaHcopma- TUPYHOLLIMX CUCTEM MOCTO-  OFpaHuunTe-  TpaHcpopma-
TOpoB peakTopoB AHHOTO TOKa neii Toka TOpPOB
HanpsxeHue: Hanpsxerue: Hanpsxexue: Hanpsxetue: Hanpsxexue: Hanpsxexue: HanpsxeHue: Hanpsxerue: Hanpsxerue:
35-220kB 66-500 kB 110-500 kB 66-220 kB 10-1150kB 110«B +110-820kB £0220KB 20-35kB
Tok: Tok: Tok: Tok: Tok: Tok: 2000 A Tok: 1800-5400A  Tok: 0 1250 A Tok: 6-20 KA
1000-3150 A 630-2000 A 800-3150A 2000-4000 A 315-5000 A W3onaums:
V3onaupns: V3onaups: Vi3onaups: Vi3onaups: Vi3onaups: RIP RIP A RIN
RIP uan RIN RIP nan RIN RIP A RIN RIP uan RIN 1 RIN (0 550 kB)
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— BblCOKOBOALTHA% KabenbHas —
apmaTtypa 110-500 kB n3

lpynna koMnaHui «/3onatop» NpoekTupyeT M MPOU3BOAUT BbICOKOBOALTHYH KabenbHyto apmaTypy
Ha knaccel HanpsxeHus ot 110 go 500 kB ans ceveHus kabens ot 185 go 3000 mm2.

MpownsBoanTca KabenbHas apMaTypa BCex TUMOB ANst kabenen ¢ n3onaumer n3 CLUMTOro NoAnITUAEHa:
KabenbHble BBOAbI! ANS COeANHEHNST CUNOBOro Kabens ¢ 3nerasoBbiM pacnpesenutensHbIM YCTPONCTBOM
nnn TpaHchopmaTopoM (VIKB), koHLEeBble MydTbl HAPY>KHOTO UCMOAHEHWS C KOMMO3UTHBLIM N30ASTOPOM
[N OCyLLLeCTBNEHMA Nepexoa BO3AyLLUHOW NMHWK anekTponepesayn B kabenbHyto (MKM), Bkntouas KoH-
ueBble MydTbl cyxoro ncnonHeHusa (MCKM), coegmHnTensHble MydTbl € NPSMbIM COeAMHEHIEM 3KPaHOB
(MCM) n ¢ pa3geneHvem (TpaHcno3uumein) akpaHos (MCMP).

COEAVHNTENBHBIE KOHLUEBbBIE MY®DTbI KKABENABHbIE

MYDTbI B8BOAbI
——

it — NKM-126 (-172) NKB-126 (-172)

VICKM-126 (-172)

Makc. paboyee

NCM-126 (-172) Makc. paboyee HarpsbKeHue:
NCMP-126 (-172) HanpsxeHwue: 126/172 kB
Makc. pabouee 126/172 kB CeyeHuns
HanpsxeHwne: 126/172 kB CeyeHns ToKOBeAyLLMX
CeyeHns TOKOBeAyLLNX TOKOBEAYLLMX XN Xun kabenei,
Xun kabenei, ¢ KOTOpbIMU Kabeneii, c KOTOpbIMK C KOTOpbIMYU
1Ccnosib3yeTca apmaTypa: ncnonb3yeTcs 1cnosnb3yeTcs
185-2500 mm? apmarypa: apmarypa:

185-2500 mm?

NKM-252

185-2500 mm?

VCKM-252 VIKB-252
Makc. pabouee
Makc. pabouee X
HanpAXeHMe: HanpsxeHwue:
NCM-252 550 B 252 «B
NCMP-252 o CeueHus
Makc. paboyee ToKoBe "y TOKOBeAyLLMX
HanpsxeHuve: 252 kB g'y“'l o Xun kabenei,
CeyeHus TOKOBEAYLLX 2RO T C KOTOpbIMU
XXUN Kabeneii, c KOTOPbIMU mccnl(()%Tt?sF;/ZITN(I:: ncronb3yetcs
1crnonb3yeTcs apMaTypa: apmarypa: apmartypa:

400-2500 mm?

B i

. ] ; W] NKM-550
w Make. paGoviee I/IKB-552
HanpsieHue: Makc paboee
HarpsbkeHve:
ICM-550 3632 iimi 363/550 kB
’\I/I/ICMP-SSGO TOKOBSAYLX CeyeHunsa ToKo-
akc. pabouee
HaHpFI)Fl)(EHI/IeI 363/550 kKB Xun kabenei, E:gg#el;x ZK::I(J)-ITO—
CeyeHVsi TOKOBEAYLLIX ¢ koTopbimMu pbIMY VICVHOJ'Ib—
XUN Kabeneli, C KOTOpbIMU ) L= Ees] 2
: TP 3yerca apMarypa:

MCMNoJib3yeTca apMaTypa: 500-3000 Mm?

500-3000 mm?

400-2500 mm?

500-3000 mm?2

400-2500 mm?
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— /ICNbITaTeAbHbIA UEHTP

«N3onTOP» NpeanaraeT

Ly

4
=
‘N I

WcnbiTatenbHasa ctaHuma 220-1150 kB

NcnbiTaTenbHbI  LEHTP  BbICOKOBO/JbTHOIO
anekTpoobopyaoBaHua «WM3onatop» (ML, B3O
«/3onaTop») akkpeguToBaH PepepanbHOW
Cny>kK6oi No akKpeaUTaLUU Ha TEXHNYECKYHo
KOMMEeTEeHTHOCTb 1 He3aBWCMMOCTb B KayecTse
NCnblTaTenbHOM nabopatopum C BHeCeHneMm
B PeecTp akKkpeAnTOBaHHbIX 1L, HauMoOHanbHoM
cMcTeMbl akkpeauTaumm n Accoumaumein aHa-
NNTUNYECKNX LLeHTPOB «AHaNIUTUKa» Ha COOT-
BeTCTBME TPebOBaHNAM MeXAyHapoAHOro CTaH-
AapTalSO/IEC17025:2017 (MexrocysapCcTBeHHbI
cTaHaapt FOCT ISO/IEC 17025-2019).

COTPYAHUN4EecTso

VMcnbiTaTensHas ctaHumsa 10-150 kB

LleHTp NMpOBOAUT MCMBITAHUSA BbICOKOBObLT-
HblIX BBOJOB MEpPeMeHHOro 1 MOCTOSHHOro
TOKa, mokpbiwek ¢apPopoBbIX (Kepamuye-
CKMX), @ TakXe UCMbITaHWUS 31eKTpoobopyao-
BaHWUS APYrvxX Npou3BOAUTeENer Ha JOroBop-
HOW OCHOBE B paMKax AelncTByroLmMx obnacrem
akKpeaUTaLMM 1N B paMKax TeXHNYEeCKNX BO3-
MO>HOCTe No 3anpocy (nccnefoBaHus, TUMNO-
Bble, cCneumanbHble 1 T. M.).

B coctaB uvcnbiTaTe/IbHOroO LEeHTpa BXOAUT
3NeKTpoXMMmnyeckas nabopatopus.

SneKTpoxmmmnyeckas
nabopartopusi




LleHTp ncnbiTaHWin BbICOKOBONBTHOM KabenbHOM
apmaTypel

OcHaweHue UL B3O «N3onaTtop» no3Bo-
nseT NpoBOAUNTL CleAyloLWNe UCNbITaHNSA
aneKTpoo6opyaoBaHUA:

* HanpsXxeHvem go 1200 kB nepemeHHOro
TOKa NPOMbILAEeHHOM YacToThbl 50 i,

* HanpsXXeHveMm o 1600 kB nmoctodgHHOro
TOK3;

* HanpsXeHveM o +3000 kB nonHoro u cpe-
3aHHOro rpososoro nmnynsca 1,2/50 Mkc;

* HanpsXxeHvem g0 +1800 kB n -3000 kB kom-
MyTaunoHHoOro nmMnynsca 250/2500 MK;

* Ha HarpeB HOMUHabHbIM TOKOM [0 8 KA;

* V3MepeH/e OCHOBHbIX 3/1eKTPUYECcKNX Xapak-
TEePUCTUK (EMKOCTU, TaHreHca yrna AU3neKTpu-
YeckMx NoTepb, YPOBHA YaCTUYHBIX Pa3psaL0B,
COMPOTUBNEHWNA N T. A.);

* Ha CTOMKOCTb B OTHOLIEHWW Tenao0BOro
npobos;

* NPV BO3A4ENCTBUN UCKYCCTBEHHOIO AOXAS;

* Ha B/IArOHENPOHWNLIAEMOCTb MOANMEPHOW
nsonaunu;

* Ha repMeTUYHOCTb (Macnom, anerasom SF6);

KOHCONbHbLIMW Harpyskamu;
AvanekTpuyeckasa cnektpockonus 15-400 Ny,
(no 3anpocy);

Ha yTeuky anerasa (SF6);

ncnblTaHWs TpaHcpopMaTopHOro Macna
(npoboi, Bnara, MexaHu4deckme npumecH,
TaHreHC yrna AWsneKTpuyecknx noTepsb,
xpomartorpadwus);

Apyrve Buabl UCMbITAHN;

BXOAHOW KOHTPOJIb MOCTyMnawLWmnx B MNpo-
N3BOJACTBO Cbipbd W MAaTepunanosB C Lenbto
NpoOBEPKN NX COOTBETCTBUA AENCTBYHOLLMM
CTaHAapTaM 1 HopMaTuBaM;

npoBepka Ha COOTBeTCTBME WCCAeAO0BaH-
HbIX MPO6 (06pa3LoB) Cbipbs N MaTepranoB
TpeboBaHNAM CTaHAAPTOB, TexXHoJornye-
CKUM YCNI0BUSIM U HOpMaTUBaM;

KOHTPOJIb  MPOAYKTOB TeXHONOTrm4yeckux
NPOLECCOB C LieNiblo MPOBEpPKN NX COOTBET-
CTBWSA TEXHONOMMYeCKUM onepaumsam 1 co-
6NHAEHNSA TEXHONOTNYECKON ANCUUMANHBI;
* Apyrve BUAbl NCNbITAHWA (MO 3anpocy).

Mpurnawaem K COTPYAHUYECTBY 3/1€KTPO-
TeXHU4ecKue npeanpusiTUs N opraHnsaLmn.

Ana opopmneHnn 3aABKU Ha NpoBeAeHUe
MCNbITaHNA 3anosiHUTe ¢popMy Mo npuse-
AeHHoMY HMXXe QR-Koay

nnn

oTnpaBbTe 3asABKY B NPON3BOJIbHOI popme
no appecy:
p.romanenko@mosizolyator.ru
HavyanbHUKY WCNbITaTENbHOrO
«3onaTop» NMNaBny PomaHeHKo.

LeHTpa

Mbl 06si3aTeNIbHO CBSAXKEMCSAl C BaMMW.
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— 3HaHUS ANS BalLel Kapbepbl

KOPNOPATUBHbLIVI YHUBEPCUTET

«N3ONGIT

O6s13aTeNbHbIE NPOrpaMMbli

TpeboBaHMS oxpaHbl TpyAa

Mo>xapHas 6e3onacHoOCTb

O6bwme TpeboBaHMSA MPOMbILLIEHHON 6e30-
nacHoCTK

dkcnayaTaums onacHbIX MPOU3BOACTBEHHbIX
06BHeKTOB

MoOHTax, Hanaaka, obcnyxmBaHue, PeMOHT,
PEKOHCTPYKLMA NN MOAEPHN3ALMA NOgbeM-
HbIX COOPY>XeHWA
dkcnnyatauua  ceTten
1 rasonotpebaeHns
MoBblleHVe KBanuPuKaumm Mo 31eKTpo-
6e3onacHOCTN ANA  31eKTPOTEXHUYECKOro
N 3N1eKTPOTEXHONOTMYEeCKOro nepcoHana
MpaBnia okasaHWs NepBOM NOMOLLM NOCTpa-
AaBLIMM

razopacnpejeneHus

MNepenoaroToBKa

Meparor npodeccnoHanbHOro obyyeHUs
Tokapb

PpesepoBLLMK

Cnecapb-peMOHTHUK

Cnecapb MexaHOCHOPOUHbLIX paboT
SNeKTporasocBapLmk

HR-cneywnanuct

VHXeHep-MexaHWnK

)P »

JInueHsunA

Ha ocyLiecTBieHUue
o6pa3soBaTenbHOM
AeATeNIbHOCTU
MwuHUcTepcTBa
obpasoBaHus
MockoBcKkoi o6nacTun

MoBbIWeHMe KBanudpunkaumu

MOHTaX BbICOKOBOJIbTHbLIX BBOLOB Ha CU-
nooe obopyaoBaHue

Cnnosble TpaHchOpMaTOpPbl N BbICOKO-
BOJIbTHbIE BBOJbI

NcnbITaHWS BbICOKOBOJIbTHLIX BBOZ0B
N3mepeHna n ncneiTaHWa B 31eKTPoyCTa-
HoBKax 40 1 Bbiwe 1000 B

OpraHumsaumsa M TexHOJIOTUA MOHTaxa
KabenbHOM apMaTypsbl
akcnayatayms  MuHepanbHOro
dbopmaTopHoro macna
MogepHu3aumna ysna W3MepuTenbHOro
BblBOJla Ha BBoJAax € RIP-nsonsauunei
PaspaboTka n BHejpeHWe WHTerpupo-
BaHHON cnucteMbl MeHegxMeHTa (MCM)
MS Word. PaboTa no wabnoHam

MS Excel. BbiCcTpbIli cTapT

MS PowerPoint. He To/ibKO npeseHTaLnmn
SnexkTpobesonacHOCTh (V rpynna gonycka)
besonacHas skcnayaTauus CKNagckoro
060pyAOBaHNA N TexXHU4YecKoe ocBuje-
TeNbCTBOBaHMe cTennaxer

MalunH1CT (onepaTop) KpaHa

Pabounii nonbKn

PaboTa Ha BbicOTe

CTponanbLmk

TpaHc-




Ansa Bac MoXXeT 6bITb cneunanbHO paspaboTaHa onTUManbHasA nporpaMmma
o6yueHunsa nepcoHana. Mo utoram KypcoBoi NOArOTOBKU — peKoOMeHAaunm
no AajbHeiLeMy pa3sBUTUIO NepcoHana.

h

O6yueHue
Ha Npon3Boj-
cTBe

Ff'mbkasa
cuctema
CKNA0K

&0

OdumumanbHbIA
AOKYMEHT O NOoBbl-
LueHUun Kkeanudu-
Kauymun

O6yueHune
y BbICOKOKBannou-
LMPOBaHHbIX
3KcnepToB-
NpPaKTUKOB

NPUYUH

YHUTBCS1 Y HAC

ae ¢

BanaHc ouHoM KauecTtBeHHas

M AUCTaHLVOH- noAroToBKa
Hoin popm B KOPOTKMe
CpoKun

YHuKanbHblE
MH)KEeHepHble
nporpamMmsl
noAroToBKU

143581, MockoBckast 061acTb, @ 8 (495) 727-22-09

r. ictpa, c. NaBnoBckasa ® +7 (903) 582-97-34 (WhatsApp)
Cnoboga, yn. JleHVHa, ® zayavka@mosizolyator.ru
3aaHne 77 © mosizolyator.ru/about/university
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Mbl CO3JAEM OCHOBBI A/151 CTABJIbHOT'O
NYCTONYKBOI O SHEPITOOBECIEYEHINA

143581, Mockosckas obnacTb, ropoa, NcTpa,
ceno Nasnosckas Choboaa, yamua /AeHVHa,
3aaHVe 77, 000 «N3onsTop-BB»
TenedoH: +7 (495) 727-33-11

E-mail: mosizolyator@mosizolyator.ru
Web-canT: www.mosizolyator.ru

KaTanorn npoaykumm



