MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA

HaumeHoBaHue 00pa3oBaTe/bHOI NPOrpaMMbl: JKCIIyaTANUSA pesleiiHOM 3aIINThl, ABTOMATHKHU U
3JIEKTPO000OPY10BAHMS 3J1eKTPOCTAHIMI

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
OCHOBBI IIPOEKTUPOBAHUS PEJIEMHOMU 3ALHIUTHI

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.17

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemecTp - 63,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:
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PykoBogurenn
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Bnapeney

BosowuH A.A.
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BosowuH A.A.

Waentuduratop

Ra915003b-VoloshinAA-408ebd73
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MIOJITIHUCH)

A.A. BomommH

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoOeHHMs TUCHUIIMHBI: V3ydyeHne OCHOBHBIX MPUHIUIIOB IOCTPOEHHUS, IPOEKTUPOBAHUS U
M3YUYEHUS YCTPOUCTB PENEHHOM 3aIlIUTHl 1 aBTOMATHKH.

33[{3‘11/1 AUCHHUITIMHbI

- 03HAKOMJICHHE 00YYaloIUXCcs ¢ pa3HOOOpa3HBIMU BHIaMU aBTOMATUYECKUX YCTPOUCTB
pesneiiHON 3aluThl M aBTOMAaTHKHU, TPEOOBAHUAMHU K HUM M OCHOBHBIMHU XapaKT€pPUCTUKAMU;;

- 00yueHue paboThl ¢ JOKyMEHTAIMel M KPUTHUECKOMY OILICHUBAHUIO CYIIECTBYIOIIUX THIIOB
aBTOMAaTHUYECKUX YCTPOICTB, IPOBEIECHUIO CPAaBHUTEIBHOIO aHAIM3A 3aLUT Pa3HbIX GUPM

MIPOU3BOAUTENEH;;

- IpHOOPETEHNE HABBIKOB MPUHATHS 1 000CHOBAHUS KOHKPETHBIX TEXHUYECKHUX PELICHU pu
MOCJEAYIOLIEM MPOEKTUPOBAHUM CUCTEM PEJIEHHON 3a1UTHI;;
- YMeHMe aHAJIU3UPOBaTh Pa3IMUHbIE CXEMHO-PEKUMHBIE CUTYallul B SHEPTOCUCTEME, IS
BbIOOpaA apaMeTPOB HACTPOUKH ycTpoiicTB P3A..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-1 Cnocoben
y4acTBOBATh B
MIPOCKTUPOBAHUHU OOBEKTOB
npodeccuoHanbHOM
NeSTeTbHOCTH

N-1nk-1 [Ipumensier Tunossle
IPOEKTHbBIE PEILICHHS

3HATh:
- CXEMBI H 3JIEMECHTBI OCHOBHOTO
000py0BaHusl, BTOPUYHBIX LIETICH,
YCTPOWCTB 3alIUThl U aBTOMATUKH
AIEKTPOIHEPTECTHUCCKUX 0OBEKTOB;.

ITIK-1 Crocoben
y4acTBOBATh B
POSKTUPOBAHUH O0BEKTOB
npodecCuOHATbHON
JIeITeIIbHOCTH

N /1-2nk-1 Beioupaer
napaMeTpsl
AIIEKTPOOOOPYI0BAHUS,
VUUTHIBAs] TEXHUIECKHE U
HSKOHOMUYECKUE OTPAHUYCHHS

YMETB:

- paccuUuTHIBaTh YCTaBKU CpabaThIBAHUS
YCTPOMCTB 3aIlMThI 1 aBTOMAaTUKHU
AIIEKTPOIHEPTETUUECKUX O0BEKTOB;;

- 000CHOBATh NMPUHATHE KOHKPETHOTO
TEXHUYECKOI'O PEILIECHUS IIPU CO31aHUU
AIEKTPOIHEPIETUYECKOTO U
AJIEKTPOTEXHUYECKOT0 000pyI0BAHHUSL.

I1K-2 Criocoben
y4acTBOBaTh B
JKCIUTyaTaluu PEJICHHON
3alUThl, aBBTOMATUKH U
3JIEKTPO0OOPYI0BAHUS

N-2nk-2 [IpumensieT 3HaHus 0
MIPUHIINAIIAX paObOTHI
ABTOMAaTUYECKUX YCTPOMCTB B
JIIEKTPOIHEPTETUKE

3HATh!
- (DyHKIIMOHAJIbHBIE U JIOTHYECKUE CXEMBbI
ycrpoiictB P3A paznuuHbix pupm
IIPOU3BOUTEIIEH;;

- OCHOBHbIE HCTOYHHUKH Hay4HO-
TEXHUYECKOH MH(OpMAIVH ;;

- OCHOBBI M PUHIUIIBI BEIOOPA YCTaBOK Ha
Pas3IMYHBIX JIEMEHTHBIX 0a3ax;;

- IPUHLINIIBI TOCTpOoeHUs cucteM P3A;.

YMETB:
- OCYILIECTBJIATH IIOUCK U AaHAJIU3UPOBATH

HAy4YHO-TEXHUUYECKYI0 HH(OpMAIIHIO,
U3y4aTh OTEUECTBEHHBIN U 3apyO0eKHBIH
OTIBIT M0 TEMATHKE MCCIIEOBAHUS;.

[TK-2 Cnocoben
y4acTBOBAaTh B
JKCIUTyaTalluy PeJICHHON
3alUThl, aBTOMATUKH U

NJI-3nk-2 AHanu3upyeT padboTy
ABTOMATUYCCKHX U
ABTOMATHU3UPOBAHHBIX CUCTEM
Ha SHEProoObeKTe

YMETh:
- 1aTh OLIEHKY O COCTaBE PEJICUHON
3alIUThI Ha 3AIIUIIAEMOM O0BEKTE;.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

3EKTPOoOOOpyIOBaHUS

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumiimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHOW 00pa3oBaTeNbHOW MpOorpaMMme
OKcIulyaTtalus pelelHON 3aluThl, aBTOMATUKH M 3JIEKTPOOOOPYIOBAHMS DJIEKTPOCTAHIUHN (nanee —

OIIOII), HampaBnenus mnoarotoBku 13.03.02

o0pasoBaHMs: BEICIIEE 00pa3oBaHue - OaKagaBpHar.

TpCGOBaHI/IH K BXOIHBIM 3HAaHUAM U YMCHUAM:
- 3HaTb OCHOBEI TCOPpHUU ueneﬁ;
- 3HATb 3JICKTPOMAIrHUTHBIC U SJICTPOMCXAHUYCCKUEC MTPOLCCCHI.

- YMCTb COCTABJIAITh CXEMbI 3aMCUICHUA CJIOKHBIX ueneﬁ;

- YMETb NpeoOpa3oBbIBATH CTPYKTYPHBIE CXEMBI;
- YMETb aHaJIU3UPOBATh PE3YJILTATHIL.

DNEKTPOIHEPreTUKAa M 3JIEKTPOTEXHHMKA, YPOBEHb

Pe3ynbrarel 00y4eHus1, MOTy4Y€HHbIE TPU OCBOCHUU JTMCUUILINHBI, HEOOXOIUMBI IIPU BBHITTOJTHECHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO01me BOonpocs Kypcea. 12 8 4 - 2 - - - - - 6 - Camocmosamenvnoe usyuenue
Pacuér TT, TH, meopemuueckozo mamepuana: VIzyuenue
HopmartuBHas TeopeTHdecKoro Marepuaina (8 yaco) [/lpgxoB
TEXHUYECKAst A. ®. MukpornpolieccopHasi aBTOMaTHKA U
JoxkymeHraius. P3A peneliHas 3a1uTa 3JIeKTPOIHEPreTHYECKUX
SHEPreTHUECKUX cucrem.- M. Uza. mom MOU:2010] c. 13-27,
00BexToB 10-35kB. 118-161.
1.1 | OO6mue Bompocs Kypca. 12 4 - 2 - - - - - 6 - Hzyuenue mamepuanog 1umepamypHsix
Pacuér TT, TH, UCHOYHUKO8:
HopmaruBHas [2], Ctp. 304-315
TEeXHHYECKast
JokymeHrtauus. P3A
9HEPreTUIECKUX
o0bekToB 10-35kB.
2 OCHOBHBIE IPUHIIUIIBI 14 6 - 2 - - - - - 6 - Ilo0z0mogKka K KOHMPOILHOU padome:
10 IOCTPOEHUE CUCTEM IToxroToBka Kk KOHTPOJIBHOH padote Nel
P3A o06nexToB Camocmoamenvroe usyuenue
3MEKTPOIHEPTETHUKHU meopemuyuecko20 mamepuana: Mzyuenue
110-220 xB. TeopeTndeckoro Marepuana (8 gacoB) [bsikoB
TexHuueckue pemeHusl. A. ®. MukpomnpolieccopHas aBTOMaTHKa 1
WzyueHne TepMUHAIOB peneiiHast 3aInTa IEKTPOIHEPIETHUECKUX
3alUT Pa3IUYHbIX cucreM.- M. Uzn. nom MBU:2010] c. 203-268
(hup™m 3apyOeIKHBIX U [Qurnep I'. Ludpoas AUCTAHIUOHHAS 3aI[UTA:
OTEYECTBEHHBIX NIPUHIUIIBI ¥ TpUMeHenue.- [lepeBo ¢ aHri.
IIPOU3BOAUTENEH Ion pexn. ApaxoBa A.®. — M.: DHeprousnar,
2.1 OCHOBHbIE IPUHLIUTIBI 14 6 - 2 - - - - - 6 - 2005] c. 186-248

IT0 MTOCTPOCHUE CHCTEM
P3A 00nexToB

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO6.
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JJIEKTPOIHEPTETUKU
110-220 xB.

Texuuueckue peUICHMH.

N3yuyenune TepMUHAIOB
3aIIUT PA3ITHMIHBIX
(hupm 3apyOeKHBIX U

[2], C1p. 247-251

OTEYECTBEHHBIX
MIPOU3BOUTENEH
3 OCHOBHBIE IPUHIIHITBI 16 Iloozomoeka K meKyuiemy KOHmMPOJII0:
10 MIOCTPOEHUE CUCTEM Hamnucanue KP Nel
P3A o0nexToB CamocmoamensHoe usyuenue
ANIEKTPOIHEPTETUKU meopemuueckozo mamepuana: Visyaenue
330-750 kB. Teopernyeckoro Marepuaina (10 gacos)
TexHuyeckue penieHusl. [dpsixoB A. @. MukpormpoueccopHas
3amuTa reHepaTopos. aBTOMAaTHKa U peJieiiHas 3amuTa
W3y4yeHue TepMUHAIIOB 3JIEKTPO3HEpPreTUYeCKuX cucreM.- M. U3n. nom
3aIUT PA3TUIHBIX MDU:2010] c. 242-247
(upm 3apyOexHBIX 1 H3yuenue mamepuanog 1umepamypHbix
OTEYECTBEHHBIX UCIOYHUKOG:
TIPOM3BOTUTEIICH. [2], CTp. 309-319
3.1 OCHOBHBIE TIPUHIIATIBI 16
TI0 TIOCTPOCHUE CUCTEM
P3A o0nexToB
ANIEKTPOIHEPTETUKU
330-750 kB.
TexHuyeckue pereHusl.
3amura reHepaTopoB.
M3yuenue TepMuHaAIOB
3aIIUT PA3ITMYHBIX
(hupm 3apyOeKHBIX U
OTEYECTBEHHBIX
IPOU3BOJIUTEINEH.

4 ATIIB na BJI, KBJI, KJI 16 Ilo0zo0mogka K KOHMPOILHOU padome:
110-220 kB. [MoaroroBka kK KOHTpOIBHOH padote Ne2
TepmuHanbt Camocmoamenvhoe usyuenue
yIpaBieHUs meopemuyieckoz0 mamepuana: Vzydenue

BBIKJTIOYATEIIEM, Teoperndeckoro marepuaina (10 gacon)

JlenmutenpHas 3anyra
IICB, 3amuTel HIKH |

[dpsixoB A. @. MukponponeccopHas
aBTOMAaTHKa U pelleliHas 3aliuTa




OIIMHOBOK. 3JIEKTPO3HEpPreTUYecKux cucteM.- M. M3n. nom
4.1 | AIIB na BJI, KBJI, KJI 16 6 - 4 - 6 - MDU:2010] c. 242-247
110-220 kB. H3yuenue mamepuanog aumepamypHsix
Tepmunamst UCHOYHUKOB:
YIpaBJICHUS [1], Ctp. 9-22
BBIKJTIOYATEIIEM, [4], Ctp. 9-22
JlemuTenpHas 3ayuTa
IICB, 3amuTsl IIMH |
OITMHOBOK.
5 Ioctpoenue cxem 14 6 - 2 - 6 - Iloozomoeka K meKyuiemy KOHmMPOJIi0:
pa3MeLIEeHUs 3T Hanucanue KP Ne2
OdopmiieHue Camocmoamenvnoe uzyuenue
MPOEKTHOI meopemuueckozo mamepuana: N3ydenne
JIOKyMEHTAIIUH. TeopeTnyeckoro Marepuana (4 gaca), [Lluraep
OcHoOBHBIE I'. lludpoBas quCTaHIIMOHHAS 3aIIIHUTA:
MPUHIUTHAATbHBIC NPUHLUIIBI ¥ TpUMeHenue.- [lepeBo ¢ aHri.
OLIKOKY ITpH ITon pexn. ApaxoBa A.®. — M.: DHeprousnart,
MIPOCKTHPOBAHUHT 2005], cp. 133-212
5.1 Ioctpoenue cxem 14 6 - 2 - 6 - Hzyuenue mamepuanog 1umepamypHsix
pa3MeIIeHNs 3auT UCHOYHUKOB:
OdopmireHne [3], Ctp. 579-605
MPOEKTHON
JIOKYMCHTAITUH.
OcHOBHBIE
MPUHIUTAATBHBIC
OIIMOKY IpH
MPOEKTUPOBAHUU
Ok3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 108.0 28 - 14 0.5 30 335
Hroro 3a cemecTp 108.0 28 - 14 2 - 05 63.5

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [Ip — npaktnueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTposb; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue sonpocwl kypca. Pacuém TT, TH, Hopmamuenas mexnuueckas ooxymenmayust. P34
aHepcemuyeckux obvekmos 10-35xB.

1.1. O6mue Bompocs kypea. Pacuér TT, TH, HopmatuBHast TexHuueckas JokyMmeHTaus. P3A
sHepreTnueckux o0bekToB 10-35kB.

O6mue Bompochl Kypca, nenu, nporpamma. CoctaB mpoekToB. Craauu mnpoektoB. OO1iue
MOHATHUS peJIeHHON 3amuThl U TepMuHOJIOTHSA. CXeMbl pasMmernieHus 3amut. O030p HOPMATHUBHOM
JOKYMEHTAIlMU 1O TpPOeKTUpoBaHWIO P3 Ha »dHepreTMdecknx OOBEKTaX pa3HBIX KJIACCOB
HanpspkeHus. OcHOBHble TpeOoBaHUS K peseifHol 3ammre (Habop (GyHKUMNA TEepMUHANOB,
KOJIMYECTBO YCTAHABIMBAEMBIX KOMILJIEKTOB, pe3epBUpOBaHNE) MapkupoBKka kadenel, KaOeIbHbBIN
xkypuHain. TT, TH, pacu€r Bropuunoit Harpy3ku. P3A sueprermueckux oObekToB 10-35kB.
ABTOMaTHuYECKUI BBOJ pe3epBa. JlyroBble 3alllUThl W JIOTHYECKHE 3alUTHI IIWH, 3allldTa OT
3aMbIKaHU{ Ha 3EMIIIO..

2. OcHnosnble npunyunvl no nocmpoerue cucmem P34 obvexmoes snekmposnepcemuxu 110-220
kB. Texnuueckue pewenus. Hzyuenue mepmMunaios 3auium paziuynsbix oupm 3apyOedcHbix u
omeyecmeeHHbIX NPou3800umeIell

2.1. OcHOBHBIE IPUHIMIIBI IO TTOcTpoeHue cucteM P3A o0bekToB snekTposHepretuku 110-220
kB. Texaudeckue pemeHus. M3ydeHnue TepMUHAIOB 3alIUT Pa3IUYHbBIX (UPM 3apyOeIKHBIX U
OTEUYECTBEHHBIX TPOU3BOAUTENIEH

O0630p HOpMATHUBHOM JOKYMEHTAaluu 1o npoektupoBaHuto P3 o6bektoB 110-220 xB. O630p
COBPEMEHHBIX THUIIOB MHKPOIPOLIECCOPHBIX TEPMUHAJIOB peleiHON 3amuThl. OO01ue BONpOCHl U
NpUHLMIIKAIbHBIE TunoBble pemeHus (Ha npumepe I[TAO «MOJCK»). Paccmorpenune MII
tepmuHaioB ¢upmel ABB cepum REX670. Tumossie pemenus. UYUrtenue u  pazbop
¢ynkunonanpubix cxem. J[3JI. M3yuenme MII tepmmnana nuddepenumansHoi 3amutel ABB
RED670. OGmiue cBeneHus mo 3aanuio ycraBok. Pacuér ycraBok. Kanamer cBs3u. CxeMbl CBSI3U.
Opranuzanusa kaHaioB cBsa3u st [I3J1. M3yuenune MII Tepmunana cryneHuatsix 3amutr ABB
REL670. OOmue cBeneHuss MO 3aJaHUI0 YCTaBOK. Pacuér ycTaBOK. Paccmorpenue MII
tepmuHanoB ¢pupmel Siemens cepun 7SX, Dxpa, bpeciep..

3. OcHosHble npunuunsl no nocmpoerue cucmem P34 obvexkmosg snekmposnepcemurxu 330-750
kB. Texnuueckue pewienus. 3awuma 2erepamopos. Hzyuenue mepmutaios 3auum pasiuiHblx
upm 3apyOeHCcHbIX U OMeUeCcmE8eHHbIX NPOU3B0OUMENE.

3.1. OcHOBHBIE IPUHIIMITHI 110 TIOCTpOeHUE cucteM P3A 00BbekTOB anekTposrepreTiku 330-750
kB. Texnuueckue pemenus. 3ammra reepatopos. V3ydeHne TepMUHAIOB 3aIUT PA3IMYHBIX
¢bupm 3apyOexHBIX U OTEUECTBEHHBIX TPOU3BOUTENEH.

0O0630p HOpMAaTHUBHOM TOKyMEHTaluu 1o npoekTuposanuio P3 330-750 kB. OcHoBHBIE perieHus
npu npoektupoBanuu P3 o6wbexToB 330-750 kB. IlpoextupoBanue 3anmut Tpanchopmaropor. MII
TEpMUHAIIBI pa3HbIX (upM mnpousBoguteneid. O630p. DYyHKIIMOHAIBHO-TOTHUYECKUE CXEMBbI IS
TUNOBBIX pemieHui. [IpoekTupoBanne 3amut remepatopoB 160-300MBt. MII TepMuHanel pa3HbIx
¢upMm npousBoauresnei. O63op. 3amura 6JI0KOB..

4. AIIB na BJI, KBJI, KJI 110-220 xB. Tepmunanvi ynpasienus svikiroyamenem, eaumenvnas
sawuma LICB, 3awumel wiun u OuUHOBOK.

4.1. AIIB na BJI, KBJI, KJI 110-220 xB. TepMuHans! ynpaBiaeHus1 BEIKIIIOYATEIIEM,
HenurenbHas 3amuTta [IICB, 3anyTel IIUH U OITUHOBOK.



AIIB. Pemenus B wactu AIIB BJI, KBJI, KJI 110-220 xB. Bribop mapameTpoB HacTpoiiku
AIIB. Paccmotpenue npotokonoB-coBemannii [IAO «®CKy, [TAO «MOI3CK», OAO «CO EDC»
B uvactu AIIB. Pasznuunbie Tunel AIIB (AIIB ¢ KOHTpOJE€M HalpsDKEHHS, C OTCYTCTBHUEM
HaIpsDKEHUs, ¢ KOHTPOJIeM CHHXpoHHU3Ma, rpoctoe AIIB, mHorokpatnoe AIIB). Tepmunaner AYB.
Haznauenue u npumenenue. Pacér ycraBok cpabareiBanus pedepBHbIX 3amut HICB, 3ammuTs! mmH
U OLIMHOBOK pa3IMuyHbBIX (GupM npousBoauteneil. Ha3zHaueHume nenuTeNbHOM — 3alUTHI
CuHXpOHU3AIUS TeHEPAaTOPOB U OJIOKOB ABTOMAaTHYECKAasl YaCTOTHAS pasrpysKa..

5. llocmpoenue cxem pazmewenus 3awum Ocdopmiaernue npoekmuou 0OKyMEeHmauui.
OcHogHble NpUHYUNUAIbHBIE OWUOKU NPU NPOEKMUPOSAHUY

5.1. IToctpoenue cxem pasmenienus 3auuT OdopmileHHE MPOSKTHON JOKYMEHTAIIHH.
OcHOBHbIE TPUHIIUTTHATBHBIE OIIMOKHK TP MPOEKTUPOBAHUU

[Ipumepsl cxeMm pa3MelleHHsl 3alluT MpU [POESKTHUPOBAaHUM MoAcTaHIUH. OCHOBHBIC
NPUHIUIIMATIBHBIE OIMMOKM TpU MPOCKTUpPOBaHUM PaccMoTpeHue pasiaudHbIX CXeM 110
PEKOHCTPYKIIMM U CTPOUTENILCTBY OOBEKTOB AJIEKTPOIHEPIeTUKH B YacTH PEJICHHON 3allluThI.
JeranbHas npopaboTka padoueii nokymeHTanun. [IpaBriIbHOE COCTABICHHE TEXHUYECKOTO 33 IaHUS
HA OCHOBaHHUH TEXHHUYECKUX TpeOoBaHuii B yactu P3A..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. 2.3ananue Ha npoekTupoBanue. HopmarupHas tokymeHranus. (2 gaca);
2. 3.Pacuér Bropuunoii Harpy3ku TT u TH, OcHoBHble TpeboBanust k P3A 00bexkToB
3JICKTPOIHEPreTUKU(2 Yaca);
3. 4.Pacuer 3ammt muH 10-35 kB. (2 yaca);
4. 5.Pacuer ycTraBok cpabaThiBaHMs ObICTPOICHCTBYIOIIUX 3alUT JUHUHA pupmbel ABB. (2
yaca);
5. 9.Pacuer ycraBok cpabaTbiBaHUs OBICTPOJACHCTBYIOINX 3alUT WKH (pupMbl bpecnep (2
yaca);
6. 7.Pacuet ycTaBok cpabaTbIBaHHs OBICTPOEHCTBYIOIINX 3aUT JUHUNA pupMbl DOKPA n
Bbpecnep (2 gaca);
7. 8.Pacuet ycTaBok cpabaTbiBaHUs OBICTPOJICHCTBYIOIIKX 3auT KH GupMbl ABB Pacuer
AJIEMEHTOB 33/1aHUsI YCTABKU JJIs peJie C OAHOM MOABEICHHON BEIMUNHOM. (2 yaca);
8. 10.Pacuer ycraBok cpabaTbiBaHMsI OBICTPOIEHCTBYIOUIMX 3AIIUT TpaHchopmaTopa Hupmbl
Bbpecnep (2 gaca);
9. 11.Pacuer ycraBok cpabatbiBanust AIIB nunuit. (2 yaca);
10. 6.Pacuer ycraBok cpabaTbhiBaHMs ObICTPOICHCTBYIOMINX 3aLUT JUHUM (pupMbl Siemens.
(2 gaca);
11. 1.CocraB npoexToB. TexHuueckue TpeOoBaHMsI, TEXHUUYECKUE yCIOBHUSL. (2 yaca).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
3.5 KoncyabTanumu

I pynnosvie Koucyabmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. AynurtopHble KOHCynbTaluu 1o pazgeny "OOmmue Bompochl Kypca. Pacuér TT, TH,
HopmaruHas TexHuueckas fokymeHtanus. P3A snepreruueckux o0bekroB 10-35kB"

2. AymuTOopHBIE KOHCYIbTalMU MO pasfeny "OCHOBHBIC NMPHHIMUITBI IO TIOCTPOCHUE CHUCTEM
P3A o6bekroB anekrposHepretuku 110-220 kB. Texuuueckue pemenus. Mzyuenue
TEPMHUHAJIOB 3aIIMUT Pa3IMUHbIX GUPM 3apyOEKHBIX U OTEYECTBEHHBIX MTPOU3BOIUTENIEH"



3.  AyIuTOpHBIE KOHCYNBTAMU 1O pazfeny "OCHOBHbIC MPUHIMIIBI MO MOCTPOCHHE CHUCTEM
P3A o0bekToB anektposnepretuku 330-750 kB. Texuuueckue pemieHus. 3ammra
reHeparopoB. V3yueHue TEpPMHUHAIOB 3aIlIUT pa3IUYHBIX (GUPM 3apyOeKHBIX H
OTEYECTBEHHBIX MPOU3BOAUTECH"

4. AynutopHsle koHcynbTauuu mno pasgeny "AIIB ma BJI, KBJI, KJI 110-220 xB.
TepmuHanbl ynpaBieHus BbikitouateneM, [enurenbHas 3ammra LLICB, 3ammTel muvH u
OIIIMHOBOK"

5. AyaurtopHble KOHCynpTanuu 1o pasnaeny "llocTpoeHue cxem pa3mellleHus 3alliuT
Odopmiienre npoekTHOH AoKyMmMeHTanuu. OCHOBHBIE NPUHIUNHAIBHBIE OIIMOKU TpU
MPOEKTUPOBAHUU"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HEe IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3armmaHupOBaHHBIC PE3YAbTAThl 00YUICHUS MO TUCITUTUTHHE Konpr JTUCUUILTAHEI (B (TN ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3zaesioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1]2]3]4]5
3HaTth:
CXEMBI M 3JIEMEHTBI OCHOBHOT'O 000PYAOBaHUS, BTOPUIHBIX TectupoBanue/KoHTponsHas padoTa mo
LIeTei, yCTPOMCTB 3aIUThl U aBTOMaTUKHU N-1nk1 + | + | mpoiiieHHOMY MaTepuaiy pasnenon 3,4
AJIEKTPOIHEPTETUUECKUX OOHEKTOB;
OCHOBHBIE HCTOYHUKH HAYYHO-TEXHHUUECKON MH(POPMAIIHH TectupoBanue/3anyra TUIIOBOTO pacuera
WI-2mic2 * | Tecruposanue/KonrponsHas pabota 1o
MPOHJICHHOMY MaTepuainy pa3zaenos 1,2
OCHOBBI U TIPUHITUIIBI BBIOOPA YCTABOK HA Pa3IUYHBIX VJ-20k2 + TectupoBanue/KontponbHas padoTa mo
JJIEMEHTHBIX 0a3ax; i pasznenam 1-5
(GyHKIIMOHATBHBIC U JIOTUYECKUE CXEMBI YCTPOiicTB P3A VJT-2012 + TectupoBanue/KonrponsHas padorta mo
pa3IUYHBIX (HUPM MIPOU3BOUTENCH; ' paznenam 1-5
MIPUHLUIIBI TOCTPOEHUS cUcTeEM P3A; V202 + |+ TectupoBanue/KoHTponsHas padoTa 1mo
paznenam 1-5
Ymern:
pPacCUYUTHIBATh YCTABKU CpabaThIBAHUS YCTPOUCTB 3aLUTHI U V20 + TectupoBanue/3ammra TUTIOBOTO pacyeTa
ABTOMATHKH DJIEKTPOIHEPTETUUECKUX OOBEKTOB; ]
000CHOBATH MPUHATHE KOHKPETHOTO TEXHUYECKOTO PEIICHUS Tectupoanue/KontposbHas padoTa mo
IIPU CO3JaHUH JIEKTPOIHEPTETUUECKOTO U N-2nk-1 + + | pazgenam 1-5
AIEKTPOTEXHUYECKOTO 000PYIOBAHHUS.
OCYUIECTBJISATh MOUCK U aHAJTU3UPOBATH HAYUHO-TEXHUUYECKYIO TectupoBanue/3anyTa TUIIOBOTO pacueTa
MH(QOPMAILIHIO, H3YYaTh OTCUCCTBEHHBII U 3aPYOCKHBIH OMBIT | 1] J[-2pc. + | Tecrnposanne/KoHTposHas paGoTa 10
1O TEMATHKE HCCICHOBANMA, MPOMICHHOMY MaTepuainy pasienos 1,2
JIaTh OLIEHKY O COCTABE PEJICHHOM 3aIlMThI HAa 3aIUIIAEMOM VT-30c2 + Tectupoanue/KoHntposbHas paboTa mo
00BEKTE; pazznenam 1-5
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUILIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzaruu: [lncemennas padota
1. 3amuTa Tunosoro pacuera (Tectuposanue)
2. KontponpHas paboTa no npoiieHHOMY MaTepuairy pa3zaenos 1,2 (TectupoBaHue)
3. KonTponbHas paboTa 1o npoiiieHHoMy MaTepuany pasaenos 3,4 (TectupoBanue)
4. KontposabHas pabota no pazuenam 1-5 (TectupoBanue)

bamibHO-peHTUHIOBasE CTPYKTYpa AUCLUILIINHBI SBISETCS MPUIOKEHUEM A.

4.2 IlpomMe:kyToUYHAs aTTeCTALUS MO JUCIUIINHE

Ixsamen (Cemecmp Ne§)
Ouenka «HEY/JIOBJIETBOPUTEJIBHO» BbicTaBisieTcsl CTYACHTY, KOTOPBIA: a) HE OTBETHJ Ha
BOIIPOCHI AK3aMCHAIIMOHHOTO Omiiera; 0) Mpu OTBETE Ha JIOTIOJHUTEIBHBIC BOMPOCHI OOHAPYKUI
HEe3HaHue OOJBILIOT0 pa3jiena SK3aMeHAIIMOHHOM MTPOrPaMMBI

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. IpsikoB, A. @. MukponponeccopHast pesneiHas 3aluTa 1 aBTOMaTHKa 3JIEKTPOIHEPTETHIECKUX
cucTeM : Y4yeOHoe nocoOue A1 By30B [0 HalpaBlIeHUIO "DIIEKTPOIHEPreTuKa' 1mo
CHeUalIbHOCTAM "PeneliHas 3amunTa 1 aBTOMaTH3alusl SHEProcucTeM", "OIEKTpUIECKUE
cranuu", "Onexrpuueckue cuctemsl u cetn" / A. @. Jlpsaxos, H. Y. OBuapenko, Mock. sHepr. uH-
T(MOUTY) .- M. : U3n-Bo MDOU, 2000 . — 199 c. - ISBN 5-7046-0575-3 .;

2. OBuapenko H.W. - "ABTomaruka sneprocucteM", M3narensctBo: "U3narensckuit qjom MOU",
Mockaa, 2016 - (476 c.)

http://e.lanbook.com/books/element.php?pll_id=72192;

3. I'epacumoBa B.I'.- "Onexkrporexundeckuii cipaBounuk: B 4 1. T. 3. IIponsBoacTso, nepenada u
pacripezenenue seKkTpudeckoit aneprun”, M3parenscreo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. IpsikoB A. @., Ouapenko H. 1.- "MukpornporneccopHast aBTOMaTHKa U peieiiHas 3aiunTa
AJIeKTpOdHepreTuueckux cucrem", (2-e), M3narenscro: "U3narensckuit sjom MOU", Mocksa, 2010
-(336¢.)

http://e.lanbook.com/books/element.php?pll_id=72351.

5.2 JIunieH3M0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpamm;

2. Windows / Oniepamriontast cucrema cemeiictsa Linux;

3. PCMG600.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. basza nannbix Web of Science - http://webofscience.com/
4. ba3a nanabIx Scopus - http://www.scopus.com
5. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

6. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

7. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
8. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru
9. OTkpbITasi yHuBepcuTeTckasi uHgpopmanuonHas cucrema «POCCHU S -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAHMEHOBaHHe
VY4eOHble ayAUuTOpUU IS 1-107, Aynutopus CTOJI, CTYJI, KA, MyJIbTUMEIUNHBIN
IIPOBEJIEHUS JIEKIIMOHHBIX kadenpsl P3nAD IIPOEKTOP, PKPaH, JOCKa MapKepHas,

3aHATHH U TEKYLICTO

JKypHAJIbI, KHUTH, Y4eOHUKH, TOCOOUS

KOHTPOJIS 1-213, Yuebnas napTa co CKaMbel, CTOJI MpenoaaBaTes,
ayJuTopus CTYJI, TOCKa MEJIOBast
Y4eOHble ayAUTOpUU IS J-107, Ayautopus CTOJI, CTYJI, KA, MyIbTUMETUNHBIN
IIPOBEICHUS kadenpsl P3uAD IIPOEKTOP, IKPaH, JOCKa MAPKEPHas,
NPAaKTUYECKUX 3aHITUH, JKYpHaJIbl, KHUTH, Y4eOHUKH, TOCOOUS
KP u KII 1-213, Yuebnas rapTa co CKaMbeH, CTOJI IPETNOIaBaTEeNs,
ayJuTopus CTYJ, IOCKa MEJIOBasi
VY4eOHble ayAUTOpUU IS 1-107, Aynutopus CTOJI, CTYJI, KA}, MyJIbTUMETUNHBIN
IPOBEACHUS kadenpsr P3nAD IIPOEKTOP, PKpaH, JOCKa MapKepHasl,
IIPOMEKYTOUHON KYpHaJIbl, KHUT'Y, Y4€OHUKH, TOCOOMS
aTTecTaluu J1-213, YuebOHas napTa co CKaMbel, CTOJI IPEeno1aBaTes,

ayAUTOPHUS CTYJI, TOCKa MEJIOBas
Ilomemenus mis HTB-302, YUnTanpHbIi CTYJI, CTOJI IUCbMEHHBIN, KOMIIBIOTEPHAs
CaMOCTOSITEIIbHOU PabOThI 3aJ1 OTAesa CETh C BBIXOJIOM B MIHTEpHET, KOMIBIOTED
o0ciyxuBaHUs y4eOHOM MEPCOHAJIbHBIN
JIUTEPATYPOU
HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
KomnbrorepHbiit MHUCBMEHHBIN, BETTaIKa JIUIS OJIEKIbI,

YUTaIbHBIN 3aJ1

KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
IIPUHTEDP, KOHJAULIMOHED

J1-105, KomnbroTepHbIi
kiacce kadeaps P3uAD

CTOJ, CTYJI, KOMIIBIOTEPHAs CETh C
BBIXOZIOM B IHTEpHET, 1OCKa MapKepHasi,
KOMIBIOTEP NEPCOHATBHBIN

ITomemenus s
KOHCYJIbTUPOBAHUS

J1-107, Ayautopus
kadenpsr P3nAD

CTOJI, CTYJI, KA}, MyIbTUMETUNHBIN
IIPOEKTOP, PKPaH, J0CKa MapKepHasl,
KYpHaJIbl, KHUT'Y, Y4€OHUKH, TOCOOMS

1-213, YueOHas

mapTa co CKaMLCﬁ, CTOJI IpCIoAaBaTeJid,

AyIUTOPUS CTYJI, JOCKA MEJIOBast
ITomenienus mis J1-103/2, Cxnan KOMIIBIOTEPHAS CETh C BBIXOJIOM B
XpaHeHus: 000py10BaHuUs kadenpsl P3uAD WuTepuer, o6opynoBaHue

U y4eOHOr0 MHBEHTapsI

CIICTIMAJIM3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI MPOEKTUPOBAHUS PEIICUHOMN 3aIUTHI

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

KoHTpoinbHast pabota 1o npoieHHoMy Marepuany pasnenoB 1,2 (TectupoBanue)
KonTponbHas paboTa mo npoiiieHHOMy MaTepuainy pa3aenos 3,4 (TectupoBaHue)
3amuTa TunoBoro pacuera (TectupoBanue)

KonTponbras pabota mo pazaenam 1-5 (TectupoBanue)

Howmep
paszena

Nunexc
KM:

KM-

KM-

KM-

KM-

Paznen nucuuIuinHel
Henena

KM:

12

14

16

O6mume Bonpock! kypca. Pacuér TT, TH, Hopmatushas

TEXHHYECKas JOKyMeHTalus. P3A sHepreTHueckux 00beKTOB
10-35kB.

11

O6mue Bonpocs! kypea. Pacuér TT, TH, HopmaruHas
TEeXHUUYEeCKas JoKkyMeHTauus. P3A sHepreTuueckux o0beKTOB
10-35kB.

OcHOBHbIE IPUHLIUIIBI 10 TOCTpoeHUE cucteM P3A 00beKTOB
anekTposnepretuku 110-220 kB. Texnuueckue pemieHus.
W3ydeHre TepMHUHAJIOB 3alllUT Pa3InYHbIX PUpM
3apyOeKHBIX M OT€YECTBEHHBIX TPOU3BOANTENEH

2.1

OcHOBHBIE IPUHLUIIBI 10 TOCTpoeHHe cucteM P3A 00beKTOB
anekTposnepretuku 110-220 kB. Texnuyeckue pemieHus.
W3ydeHre TepMUHAJIOB 3alllUT Pa3InYHbIX PUpPM
3apyOeKHBIX M OT€YECTBEHHBIX MPOU3BOAUTENEH

OCHOBHBIE IPUHIMIIBI 110 TOCTpoeHue cucteM P3A 00bekToB
anekTposnepretrku 330-750 kB. Texauyeckue pemnieHus.
3ammTa reHepaTopoB. M3ydeHne TepMUHATIOB 3alIUT
pasInYHbIX GUPM 3apyOEkKHBIX U OTCUECTBEHHBIX
IIPOU3BOUTEIICH.

3.1

OcHOBHBIE IPUHIIHUIIBI 110 TOCTpoeHue cucteM P3A 00bekToB
anekTposnepretuku 330-750 kB. Texnuueckue pemieHus.
3amura reHepatopos. M3ydeHre TepMUHAIOB 3aINAT
pa3INYHbBIX GUPM 3apYOEKHBIX U OTEUECTBEHHBIX
IIPOU3BOUTEINICH.

AIIB na BJI, KBJI, KJI 110-220 xB. Tepmunansl ynpaBiaeHus
BBIKJIIOUaTeniemM, JlenurenpHas 3amuta [IICB, 3amuTe! mvH 1
OILIMHOBOK.

4.1

AIIB na BJI, KBJI, KJI 110-220 xB. Tepmunans! ynpapiaeHus
BbIKJIOYarenem, [lenurensHas 3amura [IICB, 3amurs! mmH u
OIIIMHOBOK.
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[TocTpoenue cxem pazmenieHus 3amut OdopmiaeHue

5 MPOEKTHOM ToKyMeHTaluuu. OCHOBHbBIEC TPUHIIUITHAIbHBIC
OIMOKH TPU MPOCKTUPOBAHIHT
[Toctpoenue cxem pazmenienus 3amut OdopmieHue
51 npoeKTHoﬁ JOKYMEHTAalNH. OcCHOBHBIE IIPUHIOUIINAIILHBIC + + + +
OIIMOKH ITPHU NTPOCKTHPOBAHUHU
Bec KM, %: | 25 25 25 25
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