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[TpoMbILLNEeHHaaA aBTOMaTM3aLmMa

CucTemMHasd nHTerpaums 31ekTpoobopyL0BaHNA

NHXUHWPWUHIOBbIE LeHTpbl «Cr1bo MIAP»
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3B rpynn



OCHOBHbIe cBeeHUA

«3B-rpynn» - MHOronpoouibHbIN
NHXXUHUPUHIOBBIA XONAMHT ¢ 6onee yem 20-
NIeTHM oTpacneBbiM onbiToM, € 2021 roga
Bxoaswmm B coctas [MAO «NHTep PAO».

«3B-rpynn» cnocobcTByeT TpaHCcGopmaLmm
3N1eKTPO3HEPreTUKN, MPOMBILLIEHHOCTU 1
NHXEeHEePHOW MHPpaCTpyKTypbl Poccum

Ha ee Nyt K JOCTVXEHWMIO HALMOHaIbHbIX Lenen v
rnobanbHbIX Lienein yCTOMYMBOro pasBuTmS.

TexHnYeckVe 1 ynpasaeHyeckue KOMneTeHUMN B
061aCTN NPOEKTUPOBAHNS, CHabXeHNS U
CTPOUTENBLCTBA, MPOMbILLINEHHOM aBTOMATU3aLNN 1
CUCTEMHOW MHTerpaLmum 31eKTpoTexH14Yeckoro
060pYy0BaHMA MO3BONAIOT XONANHTY «3B-rpymm»
peluaTb 3a4a4u NHO0N CIOXHOCTM,
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CTpyKTypa XonaguHra

[NpoekTMpoBaHuMe MNocTaBku
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TexHnuyeckme komneteHUmm «3B-rpynn»

HaﬂpaBﬂeHI/Iﬂ AeATENBbHOCTU yﬂpaBﬂeHI/Ie NPOEKTaMM

CTpountenbcTso

HWOKP
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e 3aaHU4A

* VIHXeHepHble COOpYXeHUs

* CTpoutenbHble paboThl

¢ MOHTax MaLLMH, 060PYAOBaAHNSA 1 KOMMYHMKALN

A\ 4

M POEKTHO-N3bICKATE/IbHbIE pa6OTbI, NHXWUHWUPWUHT

|_|pOMbILIJJ'IeH Had aBTOMaTU3aUunA

A

© ACYTH, TenemexaHvika v ceasb Mpon3BOACTBO, MOCTABKa, LUEPMOHTaX
° MOHI/ITOpl/IHr N ancnetyepnsaund

° MHTeﬂﬂeKTyaﬂbele CNCTEeMbI y4eTa

A\ 4

CucTeMHas NHTErpaLyisi 31eKTPOTEXHIKM CTpOVITeJ'II:HO-MOHTa)KHbIe N NYCKOHaNaAO4YHblE pa6OTbI

* D1eKTpoobopyAoBaHME A5t BTOPUYHbBIX CUCTEM v

aﬂﬂeKTéJOCTaHLW' N NOACTaHLA CepBUCHOE, TeXHUYeckoe 06CyXMBaHWe, MOAePHU3aLMA
¢ llpeobpasoBatenu H4acToTbl N KanuTanbHbIA PEMOHT




Cno MNP

3B rpynn



CTpykTypa xonauHra | «Cuée MiAP»

///% Cue MNP

3B rpynn

«Cn6 MUP» - NHXNHMPUHIoBas KoMnaHug, ¢ 2003 roaa BbIMOAHAROLAS MOJHbIN
KOMMAEeKC Hay4YHO-UCCcnefoBaTebCkMX, MPOEKTHO-U3bICKAaTeNbCKNX, CTPOUTENBHO-
MOHTaXHbIX 1 MYCKOHANAA0UYHbIX PabOoT.

YnpasnseT KOMMIeKCHbIMU MPoekTaMu B 061aCTV MOHUTOPUHIA PEXVMOB U
NPEeANKTUBHOW AMArHOCTVKIA 31eKTPO0HOPYA0BAHWA, MPOMbILLIEHHOM
aBTOMATM3ALUMN N CUCTEMHOW VHTErpaLny 31ekTpoobopyA0BaHNA BTOPUYHbBIX
CCTEeM 3NeKTPOCTaHLUNIM 1 MOACTaHLUNI (penelriHag 3awmTa, ACY,
ancneTyeprsaunsa 1 T.4.), MOCTaBOK NpeobpasoBaTtesieil 4acToThl.

KoMnaHms MeeT co6CTBEHHbIE MHXXNHVPUHIOBbIe LLeHTpbl B Mockse, CaHKT-
MNeTepbypre n Yebokcapax.

22 aBrycta 2023 roga

nporpaMmmHbl NpoaykT SibMir SCADA™ 3aperncTpmpoBaH B POCCUIACKOM
peectpe NporpamMMHOro obecneyeHms.




CTpykTypa xonauHra | «Cno M/P»

«Cné MNP» B undppax
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CTpykTypa xonamura | «Cne MVIP»

«Cnb6 MNP»: oT TNOBbLIX peLueHNI
A0 NHHOBALMOHHbIX pa3paboTok

] = CucrtemMmHasa NHTErPaynA

Hay4Ho-nccnefoBaTensekie 3nekTpoo6opyaoBaHua (P3A, TM, ACY

N OMNbITHO-KOHCTPYKTOPCKME pa6OTbI | I L HHT T, CBA3b)
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= = PaspaboTka nporpamMmHoro v=v= Pa3paboTka cMCTeM MOHUTOPUHTE
= — obecneyeHns vV=v= Y NPeanKTUBHOW AMArHOCTUKM

CTpONTEeNbCTBO, 3aMyCK 1 CEPBUCHOE
0OCNYXMBaAHNE CUCTEM
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Cune MWP

3B rpynn

Hay4Ho-
nccnegoBaTenbCcKas
AeATe/NIbHOCTb




CTpykTypa xonauHra | «Cne MNP» / HayuHo-1nccneaoBaTenbekas AeAaTebHOCTb

Hayq HO-UcCc/ieaoBaTe/ibCKaA AeATe/NIbHOCTDb

OAHO 13 KpynHenLWnx HanpasneHn «Cno MVIPa» — HayuYHO-1NCCNeL0BaTeNbCKNE U OMbITHO-KOHCTPYKTOPCKMe paboTsl (HMOKP)

AN pa3paboTky MHHOBALMOHHbIX PELLEeHWI.

BHeapeHVe onbITHbIX 06pa3LoB CUCTEMBI

HenpepbIBHOrO MOHUTOPWHIa ANS:

e onpefeneHuns TEXHMYECKOro COCTOAHNS
reHepaTtopos

* MOBbILEHNSI TOYHOCTU BbIABAEHWA
AedekToB reHepaTopoB

* MNpeAoTBPaALLEHNS HEMNAHOBLIX
0OCTaHOBOB 060PYAOBAHUS

¢ ONTMMaNbHOMO MNAAHVPOBAHNS
PEMOHTHbIX PaboT

\ 4

* YCTaHOBKa CUCTEMbI HEMPEPbLIBHOIO
MOHUTOPUHIa TeEXHUYECKOr0 COCTOSIHMS
reHepaTopoB

« Pa3paboTka anropnTMoB onpeaeneHus
AedekToB 0OMOTKM 1 CepAeYUHNKA
cTaTopa, POTOPa 1 CUCTEMbI OXN1AXAEHS
TypboreHepaTopos TMMoB T3B-800-2Y3,
T3dMM-220-2Y3, TBB-800-2EY3

Pe3ynbTaTbl HAYYHO-MCCIEA0BATENBCKOM
PaboTbl MOTYT ObITb MOJIE3HbI B 06paboTKe
AAHHBIX, MOJTyYeHHbIX U3 CUCTEM
MOHWUTOPVHIA, AN AeTEKTUPOBaHUSA
AedeKToB.

BHeapeHVe pe3ynbTaToB NO3BOASET
CHU3UTb PacXoApl, BbI3BaHHbIE
BHEMNAHOBLIMW MPOCTOSAMM
TypbOoreHepaTopoB U yBeANUUTb
6e30MacHOCTb UX 3KCMyaTaLmm,

HayuyHast HOBU3Ha:

° A]'IFOpI/ITI\/IbI onpeaeneHnA ,ﬂleq)eKTOB C 3KCMepPTHbIMW MpaBu1aMn N CTaTNCTUNYECKMM aHaJIN30M.

* (COBMeCTHOe BbIMNOJIHeHKe npoueayp BHYTpW airOPNTMOB, 3a CHET Yero y4YnTblBarOTCA NMOTeHUWa/IbHblE COCTOAHNA W MOBbILLAETCA

TOYHOCTb onpefeneHns AedekToB.
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Cne MNP

3B rpynn

[NpomMbiL/IeHHasA
aBTOMaTun3auus




CTpykTypa xonamura | «Cue MWP» / TTpoMblLLNeHHas aBToMaTM3aLmng

LndpoBusayusa B saHepreTuke n XXKX

= CuncreMbl OOMeHa TEXHONOTMYECKON UHPOPMAaLIMEet S3HEProoOLEKTOB
noTpebuTensd C aBTOMaTM3VPOBAHHOW CUCTEMOW CUCTEMHOIO OMepaTopa
(COTNACCO)

= CncTemMbl MOHUTOPUHIa NepexoaHbIX pexmmos (CMT1P)
= ACY TI1, TenemexaHmka 1 CBA3b

= MOHUTOPUHT 1 AncCneTyepr3aumg

= Pa3paboTka NporpaMMHOro obecrneyeHus

= PaspaboTtka U BHeapeHue SibMir SCADA™

22 aBrycta 2023 roga

NporpamMmMHblin NpoaykT SibMir SCADA™ 3aperncTprpoBaH B POCCUNCKOM
peecTpe NPOrpaMmMHOro obecrneyeHys.
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Cne MNP

3B rpynn

CncrtemMmHaa HTerpauyus
3/1eKTpoobopyaoBaHUA




CTpykTypa xonamura | «Cue MWP» / CucteMHas nHterpayms

BTopu4yHble cuctembl
3/1IeKTPOCTAaHUMI N noaCTaHUUNN

OCHOBHOE MHTerpupyemMoe 371eKTpoobopyaoBaHue:

e Cuctembl P3A, nokanbHOW NPOTMBOABAPUNHOM aBTOMATUKN MOACTaHLNN
BbICOKOIO 1 CBEPXBbLICOKOTO K/1aCCOB HaMpPsxXeHUd

e Cucrtembl P3A ctaHUmi

o Cuctembl ACY TIT an1eKkTpryeckor YacTy CTaHUMA 1 NOACTaHLNIA
o ObopyaoBaHMe N CUCTEMBI TeSIeMEXaHUKM

« ObopyaoBaHVe CUCTEM CBSA3M

e HKY

Ao 100 wkadoB B mecsy noctaBnsaet «Cné MNP»
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CTpykTypa xonamura | «Cue MWP» / CucteMHas nHterpayms

DHeproadpPeKTUBHOCTb
N npeo6bpasoBaTtenivn HacCTOThlI

B 2022 roay «Cno MUP» oTKpbl/1 HOBOE MPOKV3BOACTBEHHOE
HanpaB/ieHWe — BbIMycK Npeocbpasosatenein YactoTbl (MY),
KOTOpble HEOOXOAUMBI AN ONTUMMU3ALM NMPOV3BOANTENIBHOCTH
0060pYyA0BaHNA 1 MOBbILLEHUSA 3HepPro3ddekTMBHOCTA,

100 mopgeneii npeobpasoBaTesieir HaCTOThI

MpeanaraeT KOMAAHUA C Pa3IUYHbIMU TEXHUYECKMM
XapaKTepUCTUKaMm

P> Beibop muna npeobpazosamess 308UCUM 0mM CUCMEMSI
30Ka34UKQa U Cheyuuku npumeHeHUs 060py008aHUA.

A A
Mozaenb CM4 H Mogenb cM4. T
MoLLHOCTb or] 15KBT MOLLHOCTb or| 0.4 KBT
H fo | 132 «Bt H fo | 110«kBr
— A — A
Moaenb CM54 Mojenb CM70
MOLLHOCTS 1,0 BT MoLLHOCT - 1,5 KBT
LLL fo | 500 kBt H fo | 132 «Bt

17




Cne MNP

3B rpynn CaHkT-[NeTepbypr

MockBa

NH)XNHUPWHTOBbIE eBorcaps
LeHTpbl «Cné MUP»




CTpykTypa xonauHra | «Cne MUP»/IHXNHUPUHIOBbIE LEHTPbI

NH)XXNHNPUHroBbin LeHTp B MockBe

HanpaBneHwus:

YnpaBneHne KOMMIEeKCHbIMU MPOeKTaMy B Ka4eCTBe reHNoAPAAYMKa
[TpOeKTPOBaHKE 1 CTPOUTENBCTBO
Pa3paboTka 1 cepBUCHOe 0bCnyxmBaHue cnctem P3A 1 ACY TT1

CrCTeMbl 0OMeHa TexXHOIorM4yeckon nHGopmaLmein SHeproobbLEeKTOB
noTpebuTensd C aBTOMaTU3MPOBAHHOW CUCTEMOI CUCTEMHOMO
onepatopa (COTUACCO)

CncTemMbl MOHUTOPUHIa NepexoiHbix pexmnmos (CMI1P)

Bupabl pa6or:

MogaepHwv3auna P3A
MOHTaXHbIe U HanagouHble paboTbl cucteM P3A Ha sHeproobbekTax

MoZzepHM3aLUnsa cncTeM TeleMexaHuku 1 nepeaaydm nHeopmaumm
no «lMporpamMmme NoBbILEHUS HAAEXHOCTY U HabarogaemocTy» (MHKH)

CTpouTeNbCTBO 0O6beAVMHEHHbIX ANCNETYePCKX MYHKTOB ANA GUINANO0B
[MAQO «PocceT - MOCKOBCKUIA PernoH»
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CTpykTypa Xonamura | «Cne MVIP»/VIHXUHUPUHTOBbIE LeHTPbI

NH)XNHNPUHIOBbIN LEHTP
B CaHKT-leTepbypre

HanpaBneHwus:

= YnpaBneHne KOMMIeKCHbIMU NMpoekTaMy B KaYeCTBe reHnoapaaurka

= [lpOoeKkTupoBaHME 1 CTPOUTENLCTBO

= Pa3paboTtka U BHeapeHue cnctembl SibMir SCADA™

= CepBucHOe obcnyxmBaHme cuctem ACY TI1, KUTMA n cnctem cbopa AaHHbIX

Buabl pa6or:

=  MogepHun3auma n CTPOUTEeNbCTBO CUCTEM aucnieTyepusaumm n ACY TT1
TennocHabxeHws, BOAOCHAOXEHNSA 1 BOAOOTBEAEH NS

= Pa3paboTtka cmctem cbopa AaHHbIX O MOTPebIeHNN SHEPropecypPCoB U CUCTEM
KOHTPO/IA KayeCTBa BOAOCHAOXeHA 1 BOAOOTBEAEHNA

=  MOHTaX CCTEeM YaCTOTHOTIO peryimpoBaHnA

= INarHOCTMKa, OOCNYXMBaHWE 1 PEMOHT CUCTEM YNPaBIEHNA HAaCOCHBIX CTaHLNM
C YaCTOTHbIMK Mpeocbpa3zoBaTendmu, cnctem ACY Tr1, obopynoaHua KATTMA




CTpykTypa xonauHra | «Cne MUP»/IHXNHUPUHIOBbIE LEHTPbI

NH)XNHNPUHIOBbIN LEHTP
B YUebokcapax

HanpaBneHwus:

[TpOeKTPOBaHME 1 CTPOUTENBCTBO

[oAbop 1 MoCTaBka 31eKTPo0boPYA0BaHNS

Pa3paboTka 1 cepBUCHOe 0bcnyxmBaHmne cnctem P3A 1 ACY TT1
ObyueHre NepcoHasa 3aka3uyka

MonHbIN KOMMNIEKC PAaboT «NoA, KITHOU»:

Pa3paboTka TUMOBbLIX VI MHHOBALIMOHHbBIX peLleHunii

[TPOV3BOACTBO W KOMMIEKCHOE TeCTPOBaHMe 31eKTpO0bopyL0BaHUSA
[lyckoHanagouHble paboThbl U LLEGMOHTAX

[apaHTUIHOE 1 CEPBUCHOE 0OCYXVBaHMeE

KomnnekcHasa noagepxka npyi aHannse aBapuinHbIX C1yyaes

TexHnyeckne KOHCY/IbTaunin 1 pekoMeHdaunmn

21




3HauuMble NpPoeKThbl



3HauMMble NpoekThl | eHepaums | MNpomMbllieHHad aBToMaTM3aL g

BHegpeHue Cuctem cé6opa m
nepepaymn pacyeTta
TeXHOJIOrn4ecKou
nHpopmaymm («CCMPTN»)

[MpoeKkTpoBaHVe 1 YCTaHOBKa NPUOOPOB 1 AATUMKOB,
CO34aHune CUCTeEMbl MOHUTOPWHIA MOCTYMatoLLein ¢ H1X
MHGOPMaLIMM B pamkax npoekTa no sBHeapeHuro Cnctem Coopa
n Mepenaun Pacyéta TexHonornyeckon ViHpopmaumm ans 20
3N1eKTPOCTaHLMNIA.




3HauMMble NpoekTbl | FeHepauna | MNpomMbllIeHHas aBTOMAaTV3aL S

CoBMecTHO € AO «CncTeMHbI onepaTop EanHoN
SHepreTMYeckom CUCTeMbl» Peann30BaH KOMMIEKCHbIV MPOoeKT
(MNP, Moctaska, CMP, INHP) no BHeApeHW0 Ha AeCAT
TENNOBbIX 3N1eKTpoCTaHUMAX «HTep PAO -
JnekTporeHepaunsa» CeBepo-3anaga, Ypana n Cnbnpu
LPPOBOWV CUCTEMBI MOHUTOPUHIA CUCTEMHbBIX PEryIaTOPOB
(CMCP), noBbllLarOLLEN HAAEXHOCTb PaboThl EAnHON
SHeprocucTemMbl Poccmm.

JM% CWCTEMHbIV OMEPATOP
ZZU ~ EAVIHOM SHEPTETUYECKOV CUCTEMbI
G ,}‘/\/ RUSSIAN POWER SYSTEM OPERATOR

MHTEP PAO

SNIEKTPOIEHEPALUWA

24



3HauMMble NpoekTbl | XKXUAnWHO-KOMMYHanbHOe X03ANCTBO | MNpoMbILLIeHHasd aBTOMATM3aLNS

Co3pgaHue cuctemMbl LeHTpasin3aumm gucnetTyepckoro
ynpasneHva gna NYln «T3K Crib»

BbINoAHEH KoMMaekc paboT Mo co3gaHuo HoBOM CUCTEMBI T v — e =
LleHTpanmsaumm ucnetyepckoro YnpasneHusa (CLAY). - gt rETTR
S PN ‘o | Q- S, :
OHa nNpeaHasHayeHa ana cobopa, nepeaayun, aHanmsa v g \ %4 ) e NELIR
06pabOoTKM TeNeMeTPUUYECKMX AaHHbIX, MOCTYNAOLLMX C @ W L S aas Q
06bekToB reHepaummn MNYI «T3K Cr6». % ! ISR ua
«Cno MUP» nHterpupyet B cuctemMy bosnee 140 06bekToB % 10 5 .
reHepauwmn MY «T3K CMB». 3akoHueHo obciefoBaHne cuctem @ 8 L) > 57008 Loz Q
aBTOMaTU3aLMN 1 ANCNIeTUYEPU3aLNN, BEAETCA MOArOTOBKA K 0 o = O ™ S e
MPOEKTUPOBAHNIO 1 pa3paboTka HOBOW BM3yanm3aumn angd he Yo IR S @ i na 5, eg
T et S S
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3HaunMble NPoekTbl | XNANLLHO-KOMMYHaNbHOE XO03aCTBO | NMpoMbllLNeHHas aBTOMAaTM3aLmS

3amMeHa ycTapeBLueu
nHopmMaumoHHom cuctemsl (UC EXA)
Ha nnaTtdpopmy SibMir SCADA™ pgns
'Y «BogokaHan CaHKT-lNeTepbypr»

SibMir SCADA™ — mporpaMMHas naatpopma HOBOrO MOKOEHUA
415 pa3paboTKM aBTOMATU3MPOBAHHbLIX CUCTEM COOpPa,
yrpaBiaeHns, BU3yann3aumm 1 aHannsa AaHHbIX B peanbHOM
BpemeHu, BXOAUT B peecTp poccuinckoro rMO.

MO obbeanHaeT B cebe eHYIO Cpedy pa3paboTkm BCex 3aja4y U
ypoBHein ACY TI1, noaaepxky 60bLLUMHCTBA KOMMYHWKALNOHHbIX
npotokosioB (OPC UA/DA/HDA, Modbus RTU/TCP, BACNet, TEC
61850, [EC 60870-5-104, SNMP), npoToKO/bl TEMIO- U
3N1EeKTPOCHYETUMKOB POCCUICKOrO MPOU3BOACTBA.

26



3HauMMble NpoekTbl | XKXUAnLWHO-KOMMYHanbHOEe X03aNCTBO | MNpoMbILLIeHHasd aBTOMATM3aLNS

Pa3zpaboTKka nporpaMmMHOro
obecneyvyeHmna cuctemMbl céopa

AAdHHbIX B PaMKaX

aBTOMaTU3NPOBAHHOWN CUCTEMDI
ydyeTta Boabl ana I'yll «BogokaHan

CaHKT-lMeTepbypr»

[MporpaMMHoe obecrneyeHre cnctemsl cbopa AaHHbIX (10
CC/J) npeacTaBnseT cobom NporpaMMHoe obecneyeHye
BEPXHEr0 YPOBHSA rM0bafibHOM aBTOMATV3UPOBAHHO
cucTembl yyeta BoAbl (ACYB) 1 nofnexumTt nprMeHeHuro
OTHOCUTENIbHO BCEX TEXHNYECKUX CPEeACTB N U3MEPUTENbHbIX
kaHanoB ACYB.

[porpaMMmHbIV MPOAYKT BKAOYAET B cebs Habop KANEHT-
CepBepHbIX MPUNOXeHWH ans c6opa, 06paboTKW, XpaHEHUS U
nepeAayn AaHHbIX B CMeXHble MHOOPMaLMOHHbBIE CUCTEMDI
«BopokaHana CaHkT-lNeTepbypray.

dyHKymoHan MO CCA

Y4 T/ SIS

obecneyeHre aBTOMaTV3POBAHHOIO
cbopa yyeTHbIX MokasaTenen no
NoTpebIeHUI0 BOAbI aboHEHTaMu

obecrneyeHVe aBTOMATN3NPOBAHHOTO
cbopa nokasartenein AaBneHUs BOAb!
B TpybonpoBoze

ONTUMW3aLMS TpyA03aTPaT
Ha TexHn4eckoe obCNyXnBaHMe
N PEMOHT

ONTVMM3aUMS PaboThl C AaHHbIMU
Mo MoTpebIeHNIO BOAb!



3HauMMble NPoekTbl | XNUAnWHO-KOMMYyHaIbHOe XO34MCTBO | IKCnayaTauns

O6cny>xuBaHue obopyaoBaHuns nog ynpaBneHmem
npeob6bpa3oBaTtenen yactotbl ana Yyl «BoagokaHan

CaHKT-lNeTepbypr»

C 2021 rofa okazaHue komnnekca ycnyr anga 'Yl «BogokaHan CaHkT-
MNeTepbypra» — ¢unnan «BoaocHabxeHMe B 4acTu 06CTyXBaHUS
060pyA0BaHMA, paboTatoLlero noj ynpasneHrem npeobpasoBaTenei
4acToTbl (M4Y)».

Buabl pabor:

CEePBUCHOE TEXHNYECKOe 0bCNyXnBaHme

TeKyLUMIA PEMOHT CUCTEM YrpaBieHUst HACOCHbIX CTaHLMIA
aBapuinHoe

0bCNYyXMBaAHME

TeXHUYeckast AMarHoCTKa CUCTEM YNpaBaeH s

C YaCTOTHbIMK MPeobpa3oBaTeNs MU
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Cne MNP

3B rpynn
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