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Y poBenns 00pa3oBaHusi: BbICIee 00pa30BaHue - MArucTpaTypa

®opma o0yuenusi: Ounas

Pabo4ast nporpaMma AMCUHIIHHBI
TEXHOJIOI'MX HUPPOBOU ITOACTAHIINN
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YacTb 00pazoBaTeIbHOM .
YacTtsb, hopMupyemMasi y4aCTHUKAMHU 00pa30BaTe/IbHbIX OTHOLUEHMH
Npor paMMBbl:
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e/IMHMLIAX:
Yacos (Bcero) mo yueoHom
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IUIAHY:
Jlexnun 2 cemecTp- 32 yaca;
IlpakTHyeckue 3aHATUA 2 cemecTp- 16 4acos;
JlagopaTtopHbie padoThI He MpeIyCMOTPEHO YIeOHbIM IIAHOM
Kouncynbsranuu MPOBOIMTCS] B PAMKAX YACOB ayIMTOPHbIX 3aHATHIA
CamocTosiTe/ibHast paGoTa 2 cemecTp- 59,7 yaca;

B ToM yucJje Ha KIVKP He MpeIyCMOTPEHO Y4eOHbIM IIAHOM
Huasi koHTaKkTHAsE paGoTa MPOBOJMTCS] B PAMKAX YACOB ayIMTOPHbIX 3aHATHI

BKJIIOYAS:
I'padgnueckasi padGora (4epresk)
IlpomexyTOYHAsA ATTECTALMA:

He NpeAyCMOTPeHO y4eOHbIM IIAHOM

Mockga 2021



ITPOI'PAMMY COCTABMUJIL:

COI''TACOBAHO:

PyxoBogurens

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

o s é Bnageneyu Ko3bMnHa W.C.
00pa30BaTE/ILHON MPOrPaMMBbI M Apentguiarop | Ra036a063-Kozminals-85¢8I2a H.C. Kospmuna
(OJKHOCTD, y4eHas CTEIleHb, YYEHOE 3BaHHUE) (oAamnucs) (pacuugpoBka
TIO/IITUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o o CseneHva o snagensuye L3N M3K
3aBeAyrouid BhITyCKaOIEH Sranenen TyNbCKIA B.H. .
Kad)e JTPBI NaeHTHgHKaTop R292b173d-TulskyVN-7e812984 B.H. Tym,cxpm
(IOJKHOCTb, y4eHas CTENeHb, YYCHOE 3BaHHUE) (moamucs) (pacmugpoBka

TIO/IITUCH)



1. EJIU U 3AJJAYU OCBOEHMU A JUCLHUIIJINHBI
Heas ocBoOeHHs TUCHMIIMHBI: W3YUCHHE MPHUHIMIIOB OPraHM3AIMA AaBTOMATH3UPOBAHHBIX CUCTEM
ynpasiienust TexHonormdeckumu mnpoueccamu (ACYTII) Ha nogcTaHmsix

33)1 A4 JUCHHUIIJIUHBI

- myuyenrie npuHIMIOB padoTel ACY TII sanekTposHepreTuieckKux O00OBEKTOB;
- hopMHUpOBaHHE YMEHHS HACTPOWKH U pelieHus mpoodseM B pabore yctporictB ACYTII;
- MPUOOPETEHNE TIEPBUYHBIX HABBIKOB PaOOTHI C IPOrPaMMHBIM 00€CTIeUCHHEM, PeaTM3YIONIAM

¢ynxkimn ACYTIL.

dopmupyemble y 00ydaronerocsi KoMmne Te HUM U 3aIUIJaHUPOBAHHBIC Pe3y/IbTAThl 00y4e HUS TI0
JUCLWAIUTMHE, COOTHECEHHbIE C MHAMKATOPAMM JAOCTHKe HUSI KOMIICTeH LM :

Koa u HamMmeHoBaHue
KOMIIETCHIINHU

KOZ[ H HAMMCHOBAHUC
HHIAUKATOPA TO0CTHUKEC HUSA
KOMIIE TEHIINH

3anaHMpoBaHHbIE pPe3yJibTAThl 00y4YeHust

ITK-2 CrnocoGHOCTE
MPUHIMATH y4acTHE B
peleHIr
HCCIIEI0BATEILCKHX 3a1a4 B
paMKax peam3alym
HAy4YHOIO TPOEKTa

W /-2pk-2 Ucnonb3yet
MHPOPMAIMOHHBIE PECYPCHI,
HEOOXOIMMBbIE JJIsS TIPOBEICHUS
HCCJIEJOBAaHUI

3HATDH:

- APXUTEKTYPy aBTOMAaTHU3UPOBAHHBIX
CHUCTEM YTPABIICHUS TEXHOJIIOTNY€CKUMU
MpoLIeCCaMU Ha MOACTAHIMAX;

- coctaB u conepxkanne HT]I B obmactu
npoektupoBanms komiuiekcoB ACYTII
AEKTPUIECKUX TOJICTAHLHIL

- OCHOBBI TOCTPOCHHS JIOKAJILHO-
BBIUMCIIUTCIILHBIX CETEH;

- METOIbI ¥ CPECTBA NEPe1avM JAHHBIX B
ABTOMATHU3UPOBAHHBIX CHUCTEMax
YIpaBJICHHUST TEXHOJIOTHIECKUMHU
MPOLIECCAMU JIEKTPOIHEPreTHIECKON U
ANEKTPOTEXHUIECKON TMPOMBIIIEHHOCTH.

YMETh:
- aHAJIMBUPOBATH TPOCKTHYIO

nokyMmenraimio komiiekca ACYTII Ha
cooTBeTCTBUE oTpacieBbiM HT/I;

- AaHAJIMBUPOBATH CTPYKTYPHYIO CXEMY
komimiekca ACYTII Ha npenmer
JIOCTATOYHOCTH JIJISl BBITIOTHEHHST BCEX
TpeOyeMbIX (pyHKIWIL;

- OpPraHM30BBIBAThH TEpeAayy JAaHHbIX OT
MHUKPO-TIPOLIECCOPHOTO 000PYI0BaHUSA,
Bxozsiero B komiieke ACYTII, na
cepeep SCADA cHUCTEMBL.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHON ITPOT PAMMBI BO

JucimHa  OTHOCHMTCSL K OCHOBHOM — mpodecCHOHANIBHOW — 00pa3oBaTEIbHOM  MpOrpaMme
MonenmupoBaHre B 3JEKTpO3HEpreTuke U snekrporexHuke (nanee — OIIOII), HampaBieHus] MOATOTOBKHU
13.04.02 DnexTposHepreTHMka M JJEKTPOTEXHHMKA, YPOBEHb OOpa30oBaHMs: BbIcLIee OOpa3oBaHUE -

MarucTparypa.

Tp€6OBaHI/I$[ K BXOHbIM 3HAHMAM W YMCHUAM!
- 3HAaTb OCHOBHBLIC CTPYKTYPHBIC CXCEMBI SJICKTPOSHCPI€TUICCKUX 00BEKTOB




- 3HATh COBPEMEHHOE 00OpYOBAHUE SNMEKTPHUECKUX CTAHIMUA M MOACTAHIMIN, OCHOBHBIE CXEMBI
ANEKTPUUECKUX COEJIMHEHUI paclpe/leMTEIbHbIX YCTPOUCTB Pa3HbIX YPOBHEH HaNpsKEeHUs

- YMETb IPUMEHATH HABBIKM aHAJIM3A HA/IE)KHOCTU TEXHUUECKUX CUCTEM

- YMETb IPUMEHATH BBIYUCIUTEIbHYI0 TEXHUKY IIPU IPOBEJICHUM NPOCKTHUPOBAHUS U PacueTOB

- yMeTh paboTaTh C NPOrPaMMHBIMHU CpPEICTBAMU OOLIETO HA3HAYEHHUS, COOTBETCTBYIOIMMHU
COBPEMEHHBIM TPEOOBAHUSIM MHUPOBOTO PHIHKA

Pe3ynpTaTsl 00yueHus, OMydYeHHbIE NPU OCBOCHMU JTMCIMIUIMHBI, HEOOXOIMMBI NPU BBINOIHEHHH
BBIITYCKHOM KBaJU(UKAIMOHHOW pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKkTypa Q¥ CIHILIMHBI
OO01ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIAET 3 3aUeTHBIX e1uHuIIbl, 108 yacos.

Pasnesns/TeMbl
JCIUTUTHBI/ GOPMBI
TP OM €Ky TOYHO
aTTeCTallin

Ha paszen

Cemectp

Pacnpenenenue Tpy ioemMKocTH pas3zena (B 4acax) 1o BuiaM yu4eOHoH padoThl

KonrakTHas pabota

Cp

Jlex

JIa6

IIp

Koncynpramus

HKP

KIIP 'K

NKKII

TK

PaGotas
ceMecTpe

TloaroroBka
aTTeCTaluu
/KOHTPOJIb

CoieprkaHue caMOCTOSATEIILHOU paboThl/
METOIMYECKHUE Y Ka3aHHsI

2

10

11

12

13

14

15

Hasnauenwue u iemu
cosmanusa ACYTII
O ACTAHIIUHN

. || Beero wacos

N~

8 9

11

Hasnauenwue u niemu
co3manusa ACYTII
O ICTAHIIHN

OOBbeKThl ynpaBieHus
ACYTII noacranmuii

21

OOBEKTHI yIIpaBIeHUs
ACYTIInoacranuuii

Oynxann ACYTII
O ACTAHIII

31

Oynxunn ACYTIL
IO ACTAHIIHI

Apxutextypa ACYTII
HOICTAaHLIUH

41

Apxutextypa ACYTII
MO ICTAHIIUI

Bzaumopaeiictere
ACVYTII co cMeXHBIMU
noacuctemamu: I[1A,
P3A, AUNCKYD,
WHXCHEPHbBIE
IO ACCTEM BI

51

Biaumoneiicteue
ACVYTII co cMeXHBIMH
noacuctemamu: [1A,
P3A, AUNCKYD,




HHXXCHCPHBIC
IO JACHUCTCMBI

6 Crangaptr MDK 61850 - - - - - - - - - - _

6.1 Crangaptr MDK 61850 - - - - - - - - - - _

7 Bonpocsl - - - - - - - - - N _
oeszonacuoctu ACYTII

7.1 Bompocsr - - - - - - - - - - -
oe3omacuoctt ACYTII

3a4deTrc OIEHKOI - - - - - - - - Z - N

Bcero 3a cemectp - - - - - - N N N N n

Hroro 3a cemectp - - - -

Ipumeuanne: Jlek — nexipy; Jlab — mabopaTtopubie padotsr; [Ip — npakriueckue 3anatust; KIIP — aynuropHble KOHCYIbTAalMM MO KypCOBBIM
npoekram/padoram; UKKII — nHnuBrayanbHble KOHCY/IbTALMM 1O KypCOBBIM IpoekTam/padoram; I'K- rpynmoBsle KOHCYNIbTaIWMU MO pasjieiam
muctmrmebl; CP — camocTostenbHas pabora cryaenra; UKP — unas konraktHas padora; TK — rexymmit korTpons; [1TA — npomexyrodnas
aTTecTalys




3.2 Kparkoe coaep:xkaHue pa3jiejoB
1. Hasnauenue u ueau coz0anus ACYTII noocmanyuii

1.1. Ha3nauenue u uemu coznanuss ACY TII noacranumit
Mecto ACYTII B  UWHTErpUpOBAaHHOM  aBTOMAaTU3MPOBAHHOW  CHUCTEME  YIpPaBJICHUA
npennpusitueM. Crtaauu co3ganus ACY TII.

2. Obvexmul ynpasaenus ACYTII noocmanyui

2.1. O6wextsl ynpaBnenuss ACY TII noncranimii
OcHoBHOE 000py0BaHue TOJICTAHLIUH. HNmxenepnoe 000py/10BaHUE. Cucrtemsl
BUJICOHAOTIOCHUS, CBSI3U U KOHTPOJIS JOCTYIA.

3. @yuxuuu ACYTII noocmanyuil

3.1. ®ynkimun ACYTII noacranmit
TpeboBammss k¥ ACYTII moacrammit. Mudopmammonnsie ¢yaxkipm ACYTII. Vmnpasnstomnme
¢ysxmmn ACYTII. Benomoratenshbie (cepBuchbie) ¢ynkmmun ACYTIIL

4. Apxumexmypa ACYTII noocmanyui

4.1. Apxurektypa ACYTII mogcranmit

Apxurektypa ACYTII noacranmmii. Crpykrypa [ITK ACVYTII. JlokanbHasi BbIYHUCIHUTEIbHAS
cetb  ACYTIL. Jlatumku ¥ WCHIONHUTEJIbHBIE MeXaHMm3MbL. [IporpaMMmupyeMbie JIOrMY €CKUe
KOHTPOJLIEPBI.

5. Bzaumooeiicmeue ACYTII co ecmearcnvimu noocucmemamu.: I1A, P34, AHUCKYD,
UHIICeHepHble NOOCUCTEMbL

5.1. BzammoneiictBue ACYTII co cmexxapiMu noacucremamu: I11A, P3A, AUMCKYD,
MHXEHEPHBIE TMOJCUCTEMbI

B3ammoneiictBue ACYTII co cmexusimu nogcuctemamu: [1A, P3A, AUNCKY D, umkeHepHbie
noacucteMsl. [Tporokomnsl nepenaun nanHbix B ACYTIL.

6. Cmanoapm MOIK 61850

6.1. Crannapr MOK 61850

Cranpnapr MOK 61850. [TocTpoenre cucteM aBTOMaTH3alMK HA MOJICTAHIMK B COOTBETCTBUHU C
TpeboBanusimu  ctannaproB  MOK 61850. [luna cranmmm u mmHa mpouecca. lludposas
HOJICTaHIIMS.

7. Bonpocwl bezonacnocmu ACYTII

7.1. Bonpocer 6e3onacroctrt ACYTII
Vszsumoctu [ITK ACYTII u crnocoOsr obecriedeHusi KHOEPOE30MaCHOCTU. ACHUMMETPUYHOE
nmppoBanue. MHbpacTpykTypa OTKPBITHIX KIHOUCH.

3.3. Tembl NpaKkTHYe CKUX 3aHATHIi
HE TIPEeAyCMOTPEHO



3.4. TeMbl 1a00paTOPHBIX padoT
HE TIPETyCMOTPEHO

3.5 KoncyabTanumn

3.6 TemaTuKa KYpCOBBIX NIPO€ KTOB/KYPCOBBIX padoT
KypcoBoii npoext/ pabora He mpeaycMOTPEHbI



3.7. CooTBeTCTBHE pa3ieJ ioB IUCHUIUVINHBI M (JOPMHUPYEMbIX B HUX KOMII€TEHIU i

Homep pa3zaena IucuMIuIMHbI

O1eHOYHOE CpeAcTBO

3aIiaHUpOBaHHbIE PE3yIbTaThl 00yYEHHs 1;0 JUCLIMIUTAHE Konst (B cooTBeTCTRMH ¢ 1.3.1) (THIT 1 HAUMCHOBaHHE)
(B COOTBETCTBHH C pa3ziesioM 1) MHIMKATOPOB [~ | > | 3 | 4 | 5 | 5 | 7

3HaTh:

METO/bI U CPEJICTBA MIepeJavyy JaHHBIX B aBTOMAaTHU3UPOBAHHBIX I'paduueckas pabora

CHCTEMaX yNpaBJICHI TEXHONOMHIECKUMH TpoLleccaMu V=212 + (geprex)/3ammra

ANIEKTPOIHEPTETHIECKOU U ANIEKTPOTEXHIIECKOM MPaKTUIECKOro 3amanus Ne2

MPOM BIIIJICHHOCTH

OCHOBBI TIOCTPOCHUSI JIOKAJIbHO-BBIUHCIIUTEIFHBIX CeTel I'paduaeckas pabora
(ueprex)/3ammra
npakTUdeckoro 3aganus No2

N-2nkc-2 +

I'paduueckas pabora
(ueprex)/3ammra
MPakTUIecKoro 3aganus Ned

coctaB u conepxanve HT/[ B ob6nacTu npoeKTUpoBaHus ['paduaeckas padbora

komiuiekcoB ACY TII anekTprudeckux MojCcTaHIMi N/I-2mk-2 + (aeprex)/3ammura
MPaKkTUIeCcKoro 3amanus Ne3

apXUTEKTYpY aBTOMATH3UPOBAHHBIX CHUCTEM YIPaBICHHSI I'paduueckas pabora

TEXHOJIOTHIECKUMU TIPOIIECCAMU Ha MOACTAHIMAX N/I-2mk-2 + (geprex)/3ammra
MpakTUIecKoro 3amanus Nel

YMmeTh:

OpraHM3OBBIBATH MEpe/lavy JaHHBIX OT MUKPO-TIPOIECCOPHOT O

obopynoBanus, Bxoxsmero B komiwieke ACYTII, Ha cepsep N-2rk-2 + +

SCADA cuctemsl

aHAM3MPOBaTh CTPYKTYpHyro cxemy komiviekca ACYTII na

NpeIMET I0CTATOUHOCTH JIJIs BHITIOJTHEHUSI BCEX TPeOYyeMBbIX N-25k-2 + +

ynKImi

aHaJM3UPOBaTh MPOEKTHYIO0 JoKyMeHTaimio koMmiuekca ACYTII I'paduueckas pabora

Ha cooTBeTCTBHE oTpaciieBbiM HT/] N-2x-2 + (aeprex)/3ammura
MpaKTUIeCcKoro 3aganus Nod




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOYHBIE CPEJICTBA JJISI
KOHTPOJISI OCBOEHMSI PE3YJIBTATOB OBYUYEHUS 11O JUCLUIIJIUHE
(TEKYL{ U KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
MO JUCLUILIUHE)

4.1. Tekyummmii KOHTPOJIb ycIIeBae MOCTH
2 cemecTp

@opma peanmusarpy: 3armura 3a1aHus
1. 3anmra npakruyeckoro 3aaanust Nel (I'padrueckas pabora (ueprex))
2. 3ammra npaktuaeckoro 3aganust Ne2 (I'padreckas padora (deprex))
3. 3ammra npakrraeckoro 3amanus Ne3 (I'padraeckas pabora (deprex))
4. 3ammra npakrraeckoro 3ananus Ne4 (I'padudeckas pabora (4eprex))

bannbHO-pelTHHrOBast CTPYKTYpa JUCLMIUIMHBL SBIISIETCS IPWIOKEHHEM A.

4.2 IIpomesKyTo4Hasi aTTe CTALMS 10 JUCHHUILJINHE

3auem ¢ ouenkou (Cemecmp No2)
WrtoroBast oneHKa BBICTABIAETCS C YYETOM pe3y/bTAaTOB TEKylleld arrTecTtaimu. Takke, Ha
YCMOTPEHHE MPENo/laBaTeNsl, BO3MOXKHO BBICTABJICHHE WTOrOBOM OLEHKM 10 Kypcy pPaBHOM
CEMECTPOBOM COCTABIISIIONICH, B Cllydyae, €CJIM OHA COCTABIISIET HE MeHee 4 0aJUIoB.

IIpumeyanne: OneHOYHbIE MaTepUalbl TIO JUCLIMIUIMHE TPHUBEACHBI B (DOHIE OLEHOYHBIX
matepuasioB OITOIL.

5. YYEBHO-METO/MYECKOE OBECIHHEYHEHME JUCHUIIJINHbI

5.1 IleyaTHBbIE U /1€ KTPOHHBIE U3TAHUS .

5.2 J/Iune H3MOHHOE U CBOOOJHO pacCNPpoCTPaHsieMoe MPOTrPaMMHOe 00ecTieYeHue :

5.3 UuTepHeT-pecypchbl, BKIOYast NpodeccHoHATbHbIE 0a3bI JAHHBIX U HH()OPMAIMOHHO -
CIPaBOYHbIE CHCTEMBbI:

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHUIIJIMHBI

Tun nomeeHust Homep aynuropun, OcHaueHune
HAaMMCHOBaHHue
YyeOHble ayAUTOpUN IS XK-409, Yuebnas Iapra co CKaMbeH, CTOII IpenojaBaTel,
NPOBEACHUS JIEKIIMOHHBIX ayauTopust CTYI, 10CKa MEJOBast
3aHATHM U TEKYIIETO
KOHTPOJIS
YueOHble ayauropun JJIst K-407, YuebOuas mapTa co CKaMbeM, CTOJI NPeTio/IaBaTes,
MPOBEJICHUS TIPAKTHUIECKHX ayIUTOpHs CTYJ, TOCKa MEJIOBast
sapatui, KP u KII
YyeOHble ayaAUTOpUN IS K-413, Yuebnas rapra co CKaMbeM, CTOJ MpernoiaBaTels,
MPOBE A CHUS ayIuTopust CTYII, 10CKa MEJIOBast
MPOM €Ky TOY HOM
aTTeCTalH
IMoMmemenyst it HTB-303, CTOJI KOMIIBIOTEPHBIN, CTYI, CTOM
CaMOCTOSTEJIbHOM PabOThI KoMnbrorepHblii MMChbMEHHBIM, BEIIAJIKA JJIsI OJIE€XKIIbI,
YUTAJIbHBINA 3aJ1 KOMIIbIOTE€pHASI CETh C BBIX0JIOM B MHTEpHET,

10




KOMIILIOTEP TMEPCOHATBHBIN, MPUHTED,

KOHIMIIOHEP
[Tomemenus st XpaHEHUA 3-403/50, CTyJ, mKag
0o0opyIoBaHUs U y4€OHOTO [Tomemenre kad.

WHBEHTapPsA "TOD"
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Ipunoxenne A

BAJUIBHO-PEUTUHIOBASI CTPYKTYPA JJUCHUILIUHBI

Texnonoruu nudpPOBOH MOACTAHIIUH

(Ha3BaHME JMCLMILIUHBI)

2 cemecTp

IlepeyeHb KOHTPOJBLHBIX M€ PONPHUITHI TEKYIIET0 KOHTPOJISI yCIie BA€MOCTH 10 U CIUTIIHHE
KM-1 3ammra npakrmaeckoro 3ananus Nel (I'paduueckas pabora (dueprex))
KM-2 3ammra npakrmaeckoro 3aganus Ne2 (I'paduueckas pabora (4eprex))
KM-3 3ammra npakrmaeckoro 3aganust Ne3 (I'pacdrmeckast pabora (ueprex))
KM-4  3ammra npakrmaeckoro 3aganust Ned (I'paduaeckas padora (deprex))

Bujx npome:xyTo4uHo# arTecTanuu — 3a4€T C OLCHKOIL

Nunexc KM- | KM- | KM- | KM-
Homep P as 161 1C ' KM: 1 2 3 4
paznena ACIA Henensa 3 6 10 14
KM:
1 Haznauenre u nemu co3gamust ACY TII momcTanmit
1.1 Hasuauenne u nemu cosgamust ACY TII moncranmii +

2 O6nbexrs! ynpaBienust ACY TII nogcranmii

2.1 O6bexro! ynpaBnenust ACY TII nogcranmii +

3 Oynkimun ACYTII noxcranmii

3.1 Oyaximn ACY TII noncTanmmii + +

4 Apxurekrypa ACYTII noncranimii

4.1 Apxurexrypa ACY TII noacranmii +

Bzammopetictsue ACYTII co cMeKHBIME IOACUCTEMAMU:
ITA, P3A, AUMUCKY D, ukeHepHble TMOACUCTEMBI

51 BzammopeiictBue ACYTII co cMEXHBIMH MOJICUCTEMaMU: +
' ITA, P3A, AUMCKY D, umxkeHepHble MOACUCTEMBI

6 Crangapr MOK 61850

6.1 Crangaptr MOK 61850

7 Bompocer 6e3omacnoctu ACYTII

7.1 Bomnpocs! 6e3onmacuoctu ACYTII

Bec KM, %:| 25 25 25 25
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