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 06pa3oBaTejibHOI NPOrpaMMbl. JHEProyCTAHOBKHM Ha OCHOBE BO300OHOBJIsIEMbIX HCTOYHHKOB
HePrum

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
TEXHUKA BBICOKHUX HATIPSI)KEHUI

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

7 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

7 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

7 cemecTp - 79,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:

TecTrupoBanue

JlaGopaTopHasi pabora
KontpoabsHnas padora
PacueTHo-rpadgmueckasi padora

IIpomeskyTouHast aTTecTALUS:

3ayer c oneHKoOI

7 cemectp - 0,3 yaca;

Mocksa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Kowenee M.A.
[IpenomaBaTelib NaerTbnratop ROB8637263-KoshelevMA-6c22557 M.A. KoiesieB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PyKOBOI[HTeHL w CseneHva o snagensuye L3N M3K
00pa30BaTeIbHOI raganed Bacbkos AT
HpOFpaMMBI WUaeHTudMKaTOp R1lc6ebeOf-VaskovAG-eb5ccd67 AF BaCI)KOB
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa MOIIHCH)
3BaHHE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

w o CseneHva o snagensuye L3N M3K
3aBeNyIOLIUi BBILYCKAIOLIEH g Bnaneres [ecTonancsa T.A, T.A.
Kadeapbl * Mo - Waentagmearop  REa486bb1-ShestopalovalA-2b9205 IITecromanoBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa HOIIHCH)

3BaHHE)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Leab ocBoeHHs] TMCHMIIMHBI. W3Y4YEHHE AJIEKTPOPUIUYECKUX IMPOLECCOB B BBHICOKOBOJIHTHOU
U30JSIIMM, KOTOPBIE OINPEAEAI0T €€ 3JIEKTPUYECKYI0 IPOYHOCTb, METOJ0B KOHTPOJS COCTOSHUS
BBICOKOBOJIbTHOM H30JIALIMU B KCIUTyaTalliy; OCHOB KOOPJIWHAIUU U3O0JIALKUH, OCHOB MOJIHUE3AIUTHI U
HepeHaIPsHKEHUN, BO3AEHCTBYIONMX HA N30JISILMIO U METO/I0B UX OTPaHUYEHUS

3agauyu AUCHMILINHBI

- U3y4eHHE MEKTPOYU3NIECKHIX MPOLECCOB B U30JISILIUH IEKTPOOOOPYIOBAHUS, OTIPEIEIISIONINX
€€ JUTUTENIbHYIO U KPaTKOBPEMEHHYIO AJIEKTPUUYECKYIO IIPOYHOCTD;

- IpUOOPETEHNE HABBIKOB PACUETHOM OLIEHKHU JIEKTPUYECKON IPOYHOCTH U30JIALIUN;

- (hopmupoBanue npeacTaBieHU 00 YPOBHIX U3O0JIALIUU JIEKTPOOOOPYI0BaAHUS, KaK
COBOKYITHOCTH UCIBITATEIbHBIX HANPSKEHUH, ONIPEAEIAEMBIX Ha 3TANe KOOPAUHALUU U30JIALINN;

- U3y4YEeHHE IEKTPOPUZUUECKUX MPOLIECCOB, JISKAIIUX B OCHOBE KOHTPOJISI COCTOSHUS
BBICOKOBOJIbTHOM M30JIILIMHU B KCIUTyaTalluH, U COBPEMEHHBIX METO0B JUArHOCTUKHU BbICOKOBOJIBLTHOM
U3O0JISILNH;

- U3y4eHHE NCTOYHUKOB U MEXaHU3MOB ()OPMHUPOBAHUS KBA3UCTAIIMOHAPHBIX, KOMMYTALMOHHBIX
Y TPO30BBIX MEPEHANPSIKEHUI B JIEKTPUUECKUX CETAX;

- U3y4YEeHHE IPUHIUIIOB JEHCTBUS U KOHCTPYKLIUH MOJIHUEOTBO/OB, IPUHIIMIIOB IOCTPOEHHUS
MOJTHUE3AIUTHl 00BEKTOB PA3TUYHOTO HA3HAUCHHUS,

- U3y4YEHHE METOJI0B 00ECIIeUeHNUsl IPO30YIIOPHOCTH JIMHUM 3JEKTpONepe aun U MOACTaHIIUM.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI[ N HAMMCHOBAHUC KOI[ U HAUMCHOBAHMUEC 3al'lJIaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIICTCHIIMU HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIUHN
I1K-3 Cnoco6en npumensite | M/1-3nk-3 JlemoHcTpupyet 3HATh:
3HAHUE XaPAKTCPUCTUK U 3HAHUSA TEXHUKU BBICOKUX - OCHOBHBIC MCTO/IbI OTIPCACIICHN 30H
0COOCHHOCTEH HANPSKEHHIT 3aIIUThl MOJIHUCOTBOOB,
AJEKTPOIHEPTETUICCKUX - METOJIBI KOHTPOJISI COCTOSTHUS
CHUCTEM, CIIOCOO0B BBICOKOBOJIbTHOH M30JISI[UN B
IIpOU3BOJICTBA, TPAHCIIOPTa SKCHIyaTalluu,
1 UCIIOJIb30BaHMS - AeKTpoU3NIECKUE TIPOIIECCHI B
AIEKTPOIHEPTUH W30JISIIAH, OTIPECIISIONINE €€

ANEKTPUYECKYIO POYHOCTh U CIIOCOOBI
PEryJIMPOBKH 3JIEKTPUYECKUX MOJIEN BO
BHYTPEHHEN U30JIALUH;

- 9NIEKTPOPU3UIECKUE TIPOLIECCHI B
H30JISILUH, ONIPEAEIISIOIINE €€
ANEKTPUUECKYIO TPOYHOCTH U CIIOCOOBI
PEryJIMPOBKHU BJIEKTPUUECKUX TOJIEN BO
BHEITHEN U30JISIINH.

YMETB:
- PacCUYUTBIBATh IIaPAMETPHI 3aLUTHI OT

yAapOB MOJIHUU U TPO30BBIX
MEepEeHANPSHKEHUN BO3YIIIHBIX JIMHUI
AJIEKTPOIEpPEIadr U OTKPBITHIX
pacIpeIenuTeNIbHbIX YCTPOMCTBAX
CTaHIIMI U MOJCTaHIIHI;

- PaCUETHBIM IIyTEM OLIEHUBATh
AIEKTPUYECKYIO MPOYHOCTh
BBICOKOBOJIbTHOM M30JIALIMU U TPUMEHSTh
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

METO/IbI KOHTPOJISI COCTOSTHUS
BBICOKOBOJILTHOM U301,

- IPUMEHSTH CIIEUaTIN3UPOBAHHOE
IIPOrpaMMHO€E 0O€ecTIeueHue /7S pacyeTa
MIepEeHAIPSHKEHUI U AJIs1 OTIpeieTICHUS
IPO30YIOPHOCTH OOBEKTOB
AIIEKTPOIHEPT€TUKH.

2. MECTO JJUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodeccHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
DHEpProyCcTaHOBKM Ha OCHOBE BO300OHOBISIEMBIX MCTOYHHUKOB dHepruu (nanee — OIIOIN), HampaBieHus
noaroroBku 13.03.02 DnekTposHepreTMka U DIEKTPOTEXHHKA, YpPOBEHb OOpa30BaHUS: BBICIICE
oOpa3oBaHue - OakajgaBpuar.

baszupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BHemnss uzonsuust 26 7 4 4 6 - - - - - 12 - H3yuenue mamepuanog iumepamypHyix
BBICOKOBOJIbTHBIX UCHIOYHUKOG:
3JIEKTPOYCTAHOBOK [1], 23-28, 220-238
1.1 BHeHsist u301s11ust 26 4 4 6 - - - - - 12 - [3], 12-30, 45-69. 93-101
BBICOKOBOJIbTHBIX
9IIEKTPOYCTAHOBOK
2 KopouHnsrii pa3psia Ha 12 2 - 2 - - - - - 8 - H3yuenue mamepuanoe 1umepamypruvlx
MPOBOJIAX BO3AYIIHBIX UCHIOYHUKOG:
JTHHAN [1], 160-218
JNIEKTpOIIepeIaun [3], 155-170
2.1 KoponHsrii pa3psn Ha 12 2 - 2 - - - - - 8 -
NPOBOJAX BO3AYLIHBIX
JUHUI
3JIEKTpoIepeiadn
3 BHYTpeHHSS N30SI 22 6 4 - - - - - - 12 - H3yuenue mamepuanog numepamypHsix
BBICOKOBOJIbTHBIX UCHOYHUKOG:
JJIEKTPOYCTAHOBOK [1], 581-602, 607-641
3.1 | BHYTpeHHSS H30ISIIHS 22 6 4 - - - - - - 12 - [3], 102-110, 118-153, 178-208
BBICOKOBOJIBTHBIX [4], 50-83
9IIEKTPOYCTAHOBOK
4 I'po3oBbie 37.7 8 4 6 - - - - - 19.7 - H3yuenue mamepuanos iumepamypnsix
MepeHATPSHKEHAS U UCHMOYHUKOG:
MOJIHUE3AIIUTA B [1], 493-515
IEKTPUUECKUX CETSIX [2], 144-172
4.1 I'po3oBsie 37.7 8 4 6 - - - - - 19.7 - [3], 208-284
MepeHANPSHKEHHS U [4], 186-192

MOJIHHUE3aluTa B
QJICKTPHUICCKUX CETAX




Bryrpennue
NEPEHAIIPSKCHUS B
JIEKTPUYECKUX CETAX

24

12

5.1

Bryrpennue
NepeHaNpsHKEHNUS B
SNEKTPUUYECKUX CETAX

24

12

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[2], 54-129
[3], 295-376
[5], 5-44

Koopaunanus
HM30JISALIAH, HCIIBITAHUS
BBICOKOBOJIBTHOH
H30JIAIIAA
IMOBBIIIEHHBIM
HanpsHKEHUEM

22

16

6.1

Koopaunanus
HU30JIA1IUH, UCTIBITAHUS
BBICOKOBOJIbTHOM
U30JISIIIUN
MMOBBIIIICHHBIM
HaIpsy)KEHUEeM

22

16

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[3], 287-294, 383-392

3a4eT ¢ OLEHKOI

0.3

0.3

Bcero 3a ceMecTp

144.0

32

16

16

0.3

79.7

Hroro 3a cemecTp

144.0

32

16

16

0.3

79.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. BHewnsasn uz3onsayus 8blcOKOBOILIMHBIX DNEKMPOYCIMAHOBOK

1.1. BHewmHAA N304 BBICOKOBOJIBTHBIX 3JIEKTPOYCTAHOBOK

OcHOBHBIE EKTPOPUZNIECKUE TPOLECCHl U X XapAKTEPUCTUKU. JIaBUHA AJIEKTPOHOB: YUCIIO
JJIEKTPOHOB M HOHOB, DPAJUyC JIABHHBI. YCIOBUE CaMOCTOSTEIBHOCTH paspsga. HauvansHoe
HanpsbkeHue. 3akoH [lamena. OcoOEHHOCTM BO3HUKHOBEHHSI CaMOCTOSTEIBHOTO paspsla B
IPOMEXKYTKAaX C HEOAHOPOJIHBIM IIOJEM: HauyaJbHasi HAIPSKEHHOCTb, 3aKOH NOJOOMS, BIMSIHUE
HOJIIPHOCTU 3JIEKTPOJOB U YacTOThl BO3ACHCTBYIOLIETO HANPSKEHUSA. OJIEKTPUUECKOE I10JIe
3apsA70B IEKTPOHHOM JIABUHBI, JIEKTPOCTATUYECKUI PaJNyC JaBUHBL. Y CIIOBUE NIEPEXOAA JIABUHbI
B CTpUMEpP B OJHOPOJHOM H HEOJHOPOAHOM DJJIEKTPUYECKOM IIoJIe. BiMsHME NOJISAPHOCTH.
CrpuMepHbIil TpoOOI: 3aBUCUMOCTh IPOOHMBHOIO HANPSKEHUs OT JJMHBI IPOMEXYTKa, paguyca
anekTpoaa. Pa3BuTre paspsaa B JIMHHBIX BO3IYIIHBIX MPOMEXYTKax: (POPMHPOBAHUE JHAEPA U
€ro OCHOBHbIC XapaKTEPUCTUKHU, BIMSIHHUE IOJSIPHOCTU 3JIEKTpoJoB. JluaepHslit npoOoi u
oOpaTHbIil pa3psan. Bpems pasBuTus paspsga U ero cocrapisiionive. BoiabT-cekyHIHBIE
XapaKTEpUCTUKU BO3AYIIHBIX INPOMEKYTKOB IIPU TPO30BBIX M KOMMYTALIMOHHBIX HMITYJIbCaX.
OneHka MMHUMAJIbHOW 3JEKTPUUECKOHM MPOYHOCTH IPU KOMMYTALMOHHBIX  HMITYJbCaX.
3aBUCHMOCTb HAYaJIbHBIX U PA3PAIHBIX HANPSIKECHUM BO3IYIIHBIX MPOMEXKYTKOB OT TEMIIEPATYpBI,
JIaBJICHUS W BJIAXHOCTU BO31yXa. Pa3psn B BO31yXe BIOJIb IIOBEPXHOCTH TBEPAOTO IHUAJIEKTPUKA B
CYXMX YCIIOBHUSX: BIMAHUE (DOPMBI 3JIEKTPUUYECKOrO TOJsI, BIAXHOCTH BO3AyXa M MaTepuana
JURJIEKTPUKA. 3aBUCUMOCTD HAIPSDKEHUSI MEPEKPBITUS MPOMEKYTKA IPU CKOJIB3SILEM pa3psiie OT
JUIMHBI IIPOMEXYTKa, NOBEPXHOCTHOM €MKOCTHM M CKOPOCTH W3MEHEHHUs HalpspKeHus. PaszBurue
paspszia BIOJb 3arpsI3HEHHON M YBIAXKHEHHOW IOBEPXHOCTH M30JIATOPA: YCIOBUE BOSHUKHOBEHUS
Y/IP u mepekpbITHs, BIUSHUE WHTCHCUBHOCTH YBJIQXHEHUS, (POPMbI MOBEPXHOCTU JUAIEKTPUKA.
3aBUCHUMOCTb Pa3psAHOIO HAIPSDKEHHUsI OT MPOBOJMMOCTU 3arpsA3HEHUs, JUIMHBI IYTH YTEUKH,
JUaMeTpa H30JTOpa M MHTEHCUBHOCTH J0X1i. KOHCTpYKTHBHBIE OCOOEHHOCTH H30JATOPOB
pa3IMYHBIX TUIOB. BBHIOOP YmMClia M30JATOPOB ¥ JUTMH BO3AYIIHBIX M30JISAIMOHHBIX MPOMEKYTKOB
Ha JIOII u noxncranmuu. M3zomauusa Bo3aymnsix JIDII. PerynupoBaHue aeKTpUYECKUX IOJEH BO
BHEITHEN W30S, .

2. Koponnuiil pazpsio Ha npogooax 6030VUUHBIX JUHUN dleKmponepeoayu

2.1. KopoHHBIif pa3psi/] Ha IPOBOJAX BO3AYIIHBIX JTMHUNA AIIEKTPOTIepeIadn

Koponnslif paspsn Ha Bo3aymHoi JIDII: ompenenenue, ¢opmsl, o0iias U MeCTHas KOPOHA.
Pacmiennennbie npoBoaa U UX XapakTepUCTUKHU. Pacder moTepb SHEPIuM NpU MECTHOM KOPOHE IO
0000IIEHHBIM XapaKTEPUCTUKAM MOTEPb. DKOJIOTMYECKHE ACIEKTHI JIEKTPOYCTAHOBOK BBICOKOIO
HaIIpSDKEHUS: DJIEKTPOMAarHUTHbIE IIOMEXM M aKyCTHYECKHME IIyMbl OT KOPOHHOTO pa3psna;
JIOIIyCTUMBIE YPOBHHU IIOMEX U IIIYMOB.

3. Brympennssa uzonayus 6b1COKOBOIbMHBIX 31AEKMPOYCIMAHOBOK

3.1. BHyTpeHHssI U301l BBICOKOBOJIBTHBIX JIEKTPOYCTaHOBOK

BHyTpeHHss U30J511sI BHICOKOBOJIBTHBIX AJIEKTPOYCTAHOBOK CTaHUMN U moacTtaHuuid. O6mue
CBOWCTBAa BHYTPEHHEH H3OJIALMHU: MOHATHE, TPeOOBAaHHUS, UCHOJIb3yeMble TUIIEKTPUKH, BOJBT-
CEKYH/IHasl XapaKTepUCTHKA U MEXaHU3MbI IP000s. DIeKTpodU3NUeCKHe MPOoILecChl BO BHYTPEHHEH
U30JLUN, KOTOPBIE OIPEACIAIOT €€ KpPAaTKOBPEMEHHYIO M JUIMTEIBHYIO JJIEKTPUYECKYIO
IIPOYHOCTh: MPOBOJUMOCTh JMAIJIEKTPUKOB, €€ 3aBUCHMOCTb OT TEMIIEpaTypbl W BIIAXHOCTH,
JUDJIEKTPUYECKHE TOTEPH, YacTU4HbIE paspsaabl. KpaTkoBpeMeHHasl JIeKTpuUdecKas MPOYHOCTb
KUIKAX W TBEPABIX JMDJIECKTPUKOB IPU BO3JACHCTBHM HAIPSIKEHUS NPOMBIIUICHHON YaCTOTHI,
IPO30BBIX M KOMMYTAIIMOHHBIX MMITYJbCOB: MEXaHU3Mbl IpO0Os, BIUSHUE TEMIIEPATypHI,
COJIEp’)KaHUsl BJIATM M PACCTOSIHUS MeEXAy JdiekTponamu. IlpumeHeHne KOMOMHUPOBAHHBIX
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JTURJICKTPUYECKUX MaTEepPUaIoB BO BHYTPEHHEH M30JISILMU: Macio-0apbepHas U30JsALHs (CTPYKTYpa,
pOJIb UAJIEKTPUUYECKOIO Oapbepa, 3aBUCMMOCTh KPAaTKOBPEMEHHOM 3JIEKTPUYECKOM IMPOYHOCTH OT
pPacCTOSHUSL MEXKIY 3JEKTPOJaMH W BUIA BO3JEHCTBYIOIIETO HANPSKEHHs), OyMa)kKHO-MacisHAs
uzoisAuus  (CTPYKTypa,  HUCHOJNb3yeMble  JUAJIEKTPUYECKHE  MaTepuajbl,  3aBUCUMOCThb
KPaTKOBPEMEHHOU JJIEKTPUYECKOM IPOYHOCTU OT TEXHOJIOTMM H3TOTOBJICHUS W TOJILMHBI CIIOS
Oymaru). KpaTkoBpeMeHHas 3JI€KTpHuYecKas MPOYHOCTh H3OJIALUM: ONpEAETIeHUEe JOMYyCTUMBIX
HaIIPSOKEHHOCTEN AJIEKTPUYECKOro 1oJiA. PerynupoBaHue 3JIEKTPUYECKUX IIOJIEH BO BHYTPEHHEU
n3osiuuy. CTapeHue BHYTPEHHEH H30JLILMM: TEIIOBOE, MEXaHM4YecKoe, 3iekrpudeckoe. Cpok
CILY>KObl M30JISIIMM M €r0 3aBUCUMOCTb OT HAIPSKEHHOCTH 3JIEKTPUYECKOro mosst. JiaurenpHas
JJIEKTPUUECKasi MPOYHOCTh: JOMYCTHMble pPabOuMe HANpsHKEHUs W HaNpsHKEHHOCTU OIS JUis
BHYTPEHHEHN U30JLUHU. PerynupoBanue dJ€KTPUYECKUX II0JIEW BO BHYTPEHHEN U30JISLUH.

4. I’ po30o6ble nepernanpaicerus U MOAHUC3AWUMA 8 DJICKMPUYECKUX CemsX

4.1. I'po30Bble nepeHanpsKeHUsI 1 MOJTHUE3AIINTA B JJIEKTPUUECKUX CETAX

Pa3psin MonHuu. XapakTepUCTUKH TpO30BOM nedrenbHOCTU. [lapameTpsl TOKOB MOJIHHM.
[Tpunuun  geiictBust  MosiHMEOTBOJA. OmnbIThl  AkomsiHa. 30HbI  3allUTBl  CTEPYKHEBBIX
MOJIHUEOTBOJIOB. 3a3eMJICHHE MOJHHEOTBOJOB (CTallMOHAPHOE M HMITYJIBCHOE COINPOTHUBIICHUE
3a3eMiieHUs). JlomycTuMoe paccTosiHuE 3aIMIIAaeMOro 00beKTa 0T MOJIHMEOTBOa. OrpaHUYNUTENH
NepeHanpsHKEHUI: MPUHUUI OrPAaHUYEHUsl, KOHCTPYKLUHU, DBJICKTPUUYECKUE XaAPAKTEPUCTUKH.
MonHue3amuTra BO3IYIIHBIX JIMHUM 3JeKTponepenaud. PacueT BEpOSTHOCTH MEPEKPBITHS
JUHEHHON H30JSIUHM MpU MPSMOM yAape MOJHUU B (a3HbI MPOBOA. YTON TPOCOBOW 3allUTHI.
ANTropuTM pacyera BEpOATHOCTH OOPATHOIO MEPEKPHITUS JIMHEHHONW U30JIALUHU NIPU yAape MOJIHUU
B omnopy Bo3aymHou JIOII, kpuBasg omacHeIX mnapameTrpoB. JlomycTMMOE 4YHCIO TPO30BBIX
otkmoyennit BJI. Pexomenayemsie criocoosr momanezanmthl BJI 6750 kB. CoBpemeHHbIE METOIBI
noBblieHuss  rpozoynopHoctd  BJI:  moaecubie  OIIH, MynbTMKamepHble — pa3psaHUKH.
MounHue3anuTa 000py10BaHUs CTAHIIMN U MTOJACTAHIUI OT MPSIMBIX YIapOB MOJIHUU U OT IPO30BBIX
MMITYJIbCOB, IPUXOIAIIUX M0 JIMHUAM JJIEKTponepenadyn. AHaIu3 IPO30BbIX MEPEHANPSIKEHUN Ha
M30JSIIMM  00OpYJIOBaHMsI B MPOCTEHIIMX cXeMax. BiMsHMe pacCTOSHUS MEXAY 3alUIIaeMbIM
oobexToM U OIIH, KpyTH3HBI T'PO30BOT0 HUMIYJbCA, YHMCIA OTXOJSAIIMX JIMHUM Ha BEIUYHHY
HanpsDKEHUsT Ha 3amuigaeMoM oObekTe. OmnpeneneHue JUIMHBL 3alllMIIEHHOTO MOAXO0Aa K
MOJCTAaHIIMM M TI0Ka3aTelsl I'PO30YNOPHOCTH MOACTaHUMU. [IoHSATHE KpUTHMYECKOW KpPYTHU3HBI U
JUTMHBI ONTACHOM 30HBI. MEpONPUATHS 1O NOBBIIIEHUIO TPO30YIOPHOCTH MOJACTAHIIUM. .

J. BvapeHHue NEPEHANPAINCERUA 6 DNEKNMPUUECKUX CENAX

5.1. BHyTpeHHME nepeHaIpsKEHNs B JIEKTPUYECKHUX CETAX

3a3eMIICHHE HEWTpalld DJJIEKTPUYECKMX CHCTEM. Buapl BHYTPEHHHMX IE€pEHANPSIKEHUM.
[lepenanpsixkeHus pu 01HO(AZHBIX 3aMBIKAHUSIX HA 3€MJII0 B CETAX C U30JIMPOBAHHON HEHUTPAJIbIO.
[TepenanpsokeHuss B JANbHUX DJEKTpoNeperadax 3a C4eT EMKOCTHOTO J(deKTa, peakTopbl
nornepevyHol komreHcanuu. IlepeHanpspkeHHss TpU  OTKIIOYEHUM HEHArpyKeHHBIX JIMHUN U
Oarapeil koHJeHcaTOpoB. IlepeHanpsokeHMs TpPU  OTKIIOUYEHHHM MallblX WHAYKTHBHBIX TOKOB
BaKyyMHBIMU BbIKIIOUarenssMu. 3ammuTHble RC-memmn. Bwibop OIIH ans 3ammTsl  M3041MHA
AIIEKTPOOOOPYIOBAHUS MOJICTaHII. CornacoBanue YpOBHS KBa3UCTal[MOHAPHBIX
nepeHanpsbkeHui ¢ xapakrepuctukamu OITH u BEHTHIIBHBIX pa3psIHUKOB.

6. KOODOUHCIL!M}Z UB0TAYUU, UCNLIMAHUS 8bICOKOBOLbIMHOU U30IAUUU NOBLILUCHHBIM
HanpAs;ICeHuem

6.1. KOOleI/IHaI_[I/ISI HU30JIAINH, UCIIBITAHU A BBICOKOBOJILTHON M3OJISILIMHU ITOBBIIEHHBIM
HAIPsSPKCHUEM



[ToHATHE KOOpAMHALMHU W3O0SAIMU. VcrblTaHWe W30MSAIUMHM  TOBBIIICHHBIM HANpsKEHUEM
IPOMBIIIJICHHON 4acTOThI, KOMMYTAllMUOHHBIMHU U I'PO30BBIMHM UMITyJIbcaMu. MeTOAbl JUarHOCTUKU
U30JSIIMM  Ha OCHOBE sBieHUN abcopOumu. KoHTponb wu30MAMHM TIO TaHTEHCYy yria
JTUBJIEKTPUYECKUX MTOTEPb.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. PacyéTr HayanbHbBIX HANPSXKEHUH U HayaJbHbBIX HANPSHKEHHOCTEH BO BHEIIHEH U30JIALINY;
2. Pacuér ymncna noBpexacHU 000PYAOBaHUS MTOICTAHIIUY O] IEHCTBUEM UMITYJIHCOB
HanpspkeHus, Haoerarommx ¢ BJI. BeiOop 3amuTHBIX anmapaToB. 3amuniEHHBIN MOIX0T K
MOJICTAHIINY U OIIPECIICHUE €r0 JIJINHBI,
3. Pacyét uncna rpo30BbIX OTKIFOYEHUH BO3YIIHOW JIMHUH 3JIEKTPOIEpEaauH;
4. KontponbHas padora Nel;
5. Pacuér 30HBI 3a1IUTHI MOJTHUEOTBOJIOB, PacueT KOHTYpPA 3a3eMJICHHUS ITOJICTAHIUH;
6. Pacuér notepp Ha MECTHYIO KOPOHY Ha MPOBOJIax BO3AYIIHOM JINHUU;
7. Be1OOp TUHEHHON 301N,
8. Pacu€r a5eKkTpocTaTHYeCKUX MoJield B OAHOPOAHON U30TPOITHOU Cpejie.

3.4. Tembl 1a60paTOPHBIX PadoT
1. DnekTpuyeckue pa3psiibl B BO3AYXE;
2. DeKTpUYECKHE pa3psiibl 10 HOBEPXHOCTH TBEPJOTO JTUAIIEKTPUKA;
3. Iusnexrpuueckue nmorepu. KOHTPOIIb U30JISLUY 110 TAHTCHCY yIila JUJICKTPUICCKHX
MOTEPh;
4. MeTo1bl KOHTPOJIS U30JIALIMK, OCHOBAaHHBIC Ha SIBJICHHH a0COPOLIMU 3apsifiOB;
5. 3amuTa NoACTaHIMU OT HAOCTaloIUX BOJIH.

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HEe MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3arIaHupOBaHHBIE PE3YAbTATHI 00YUEHUS 110 TUCIUILIHHE Konpt JTMCLIUTUTAHEI (B (THIT 1 HAUMEHOBAHHE)
(B COOTBETCTBHH C pa3aesioM 1) WH/IMKATOPOB | COOTBETCTBUM ¢ 11.3.1)
1/2]3]4]5]6
3HaTth:
3JIEKTPO(U3NIECKHIE IPOIIECCH B U3OJISIIUH, OTIPEIEIISIONINE KonTtponsnast padora/KonrponbsHast
€€ 3JIEKTPUUECKYI0 IPOYHOCTh M CIIOCOOBI PETYIUPOBKU pabota Nel
AIIEKTPHUYECKUX TI0JICH BO BHEIIHEH M3OJISAIHH WJT-3r1kc3 + | 4+ TaGoparopuas pa6ota/JIP Nel
"DnekTpuueckue paspsibl B Bo3ayxe"
TectupoBanme/Tect Nel
ANEKTPOPU3UYECKUE TPOIIECCHI B H3O0JIALIUU, ONIPEACTSIONINE JlaboparopHuas padota/JIP Ne7 "Meromabt
€€ IEKTPHUUECKYIO MPOYHOCTh U CIIOCOOBI PETYIIUPOBKH NJ1-3nk-3 + KOHTPOJISI U30JISIIIMY, OCHOBaHHBIE HA
AIEKTPUYECKUX TMOJIeH BO BHYTPEHHEH U30JISAINH siBJIEHUU abcopO1uu 3apsiioB”
METO/]Ibl KOHTPOJISI COCTOSIHUS BBICOKOBOJIETHOM M30JISILIUM B JlaGoparopnas padota/JIP Ne7 "Metobl
SKCILTyaTaluu N-3nk-3 + + | KOHTPOJISl U30JIALIMH, OCHOBaHHbBIE Ha
SIBJICHUHU abcopO1mu 3apsiioB"
OCHOBHBIE METO/IbI OIIPEJIEIEHUS 30H 3aIUTHI PacuetHo-Tpaduueckas padota/3amura
MOJIHUEOTBO/IOB W/I-3nk-3 + OTKPBITOI'O paclpeAeTuTeIbHOTO
ycrpoiictBa (OPY) moacranuuu
YMersb:
MPUMEHSITH CIIEUAIN3UPOBAHHOE TPOrPaMMHOE 0OecIIeUeHHe Jlaboparophas padota/JIP Nel7 "3amura
JUIs pacyeTa MepeHarnpsukeHU U A7 onpeesieHust N-3nk-3 + + | MOJCTaHLMU OT HaberaroImux BoJiIH"
I'PO30YIIOPHOCTH OOBEKTOB JIEKTPOIHEPTETHKH
pacyeTHBIM ITyTEM OLIEHUBATh JIEKTPUUECKYIO TPOYHOCTh KonTtponbHas padora/KoHTponbsHast
BBICOKOBOJIBTHOM M30JISIIMU B TPUMEHSITh METObI KOHTPOIst | WI-3rik-3 + + pabota Nel
COCTOSIHUSI BBICOKOBOJIBTHOW M3OJISIIMH
pPacCUYUTHIBATh MAPaMETPhI 3aITUTHI OT YaPOB MOJTHUU U Pacuerno-rpaduueckas pabora/3amura
I'PO30BBIX MepeHaNpPsHKEHUH BO3TYIIHBIX JTUHUN VJT-3ics + OTKPBITOTO PACTIPENIENUTENLHOTO
AIIEKTPONEPEAAYN U OTKPBITHIX PACTIPEICTHTEITBHBIX ycrpoiictBa (OPY) nmoacranimm
YCTPOMCTBAX CTAHIMMN U MOACTAHLIMI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. 3ammTa OTKpBITOrO pacnpeaenurenbuoro ycrpoicrsa (OPY) noacrannuu (Pacuetno-
rpadudeckas padbora)

Dopma peanuzanuu: [TucemenHas padora
1. KontponbHas padota Nel (KonTponasHas pabora)
2. Tect Nel (TectupoBanue)

®opma peanuzarun: CmemanHas popma
1. JIP Nel "Dnekrpuyeckue pa3psasl B Bozayxe'" (JlabopaTopHas padora)
2. JIP Nel7 "3ammra noacraniuu ot Haberatonux BosH" (JlaboparopHas paboTa)
3. JIP Ne7 "Metoasl KOHTPOJIS U30JIS1MN, OCHOBAHHBIE Ha IBJIEHUHU a0copO1uu 3apsoB"
(JTaboparopnas pabota)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp No7)

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. boptauk .M. , benornosckuit A. A., Bepemarun U. I1., Bepmmaun 1O. H.-
"DnexkTpodu3znyecKre OCHOBBI TEXHUKH BBICOKHX HarpsikeHui", U3garensctBo: "M3narensckuit
nom MOU", Mockaa, 2016 - (704 c.)

http://e.lanbook.com/books/element.php?pll_id=72343,;

2. B. B. Tutkos, @. X. Xanunos- "[lepenanpsixenus u Mmonaue3anmra", U3garenbcTBo:
"NznarensctBo [lonmurexunueckoro yausepcurera”, Cankr-IlerepOypr, 2011 - (222 ¢.)
https://biblioclub.ru/index.php?page=book&id=363061;

3. bazytkun, B. B. TexHuka BeICOKMX HanpspkeHui: M300s1us U IepeHanpsokeHus B
AIIEKTPUYECKUX CUCTEMAX : YUEOHUK JIs AIEKTPOIHEPTeTUUECKUX CIIeIMaIbHOCTEH By30B / B. B.
bazyrkun, B. I1. Jlapuonos, 1O. C. [TuaTtans . — 3-e u3., nepepad. u gom . — M. :
Dueproaromuszaat, 1986 . —464 c.;

4. Baxxos, B. ®@. TexHuka BHICOKMX HaNpspKEHUH : ydeOHUK JUTsl By30B 10 HarpaBieHuto 13.03.02
"DNeKTpOIHEPTeTHKA U dNeKTpoTeXxHuKa" (kBanudukaius (crernens) "6akanasp") / B. ®@. Baxos,
B. A. JlaBpunoBu4 . — Mocksa : UH®PA-M, 2020 . — 262 c. — (Bricmee oOpa3zoBaHue .
bakanaspmuar) . - ISBN 978-5-16-010565-9 .;



5. Baifamreiin, P. A. Pexxumbl paboThl HEUTPAIM B SJIEKTPHUECKUX CHCTEMax : yueOHoe rocodue /
P. A. Baiinmrelis, u ap., M-Bo BBICIIETO U CPEAHETO criennaabHoro oopazoanusi PCOCP,
Tomckuit nonurexH. uH-T uM. C.M. Kuposa . — Tomck : Tomckuii nonurexH. uH-T, 1981 . — 79 c..

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. Maiina Buneokondepenumu;

4. Scilab;

5. Libre Office.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-
CIIPAaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 0u0J11M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za qaunbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3J1eKTpOHHas Oudmoreka - https://rusneb.ru/

7. dnexktponnas oudmorexka MOU (36 MIOM) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. Ba3a OTKpPBITHIX JaHHBIX NMPO¢ecCHOHATBHBIX CTAHIAPTOB MHHUCTEPCTBA TPYAA U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

11. DnekTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

12. HaumoHaILHBII NOPTAJ OHJIAIH 00y4ueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru
13. Opunnanbubiii caiiT @e1epaabHOr0 areHTCTBA MO0 TEXHUYECKOMY PeryJIupoBaHMIO U
MmeTposoruu - http://protect.gost.ru/

14. OTkpbiTas ynuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAUMCHOBAaHHE
VYuebHbIe ayAUTOpUU K-120, cepBep, KOHIUITHOHEP
JUJI IPOBEICHUS MauHHBIN 3a1
JIEKIIUOHHBIX 3aHATUN NBILI
Y TEKYIIET0 KOHTPOJIS
YueOHbIC ayAUTOPUHN I'-204a, CTOJI MPENOoIaBaTeNsl, CTOJ KOMITbIOTEPHBIN, CTYII,
JUISL IPOBEICHUS Kommetotepnslit | mikad Uit JTOKyMEHTOB, BEIIATKA TSl OJIEXKIbI, CTOI
MIPaKTUYECKHUX KJ1ace JUTSl COBEIIAaHNM, KOMIIBIOTEPHAs CETh C BBIXOJIOM B
sanstuid, KP n KII HHTepHeT, MyJIbTUMEIUWHBIN IIPOEKTOP, IKPaH,
JI0OCKa MapKepHasi epeiBIKHAsL, HOYTOYK,
KOMIIBIOTEP MEPCOHAIBHBIN, KOHIULIUOHED,
TEJIEBU30P
VY4eOHble ayauTopun J11-010,
JUTSL IPOBEJICHUS Jlaboparopus kad.
71a00PaTOPHBIX "TOBH"
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3aHITHU

Y4eOHble ayauTopun I'-204a, CTOJI PENOAaBaTeNsl, CTOJ KOMIIbIOTEPHBIN, CTYII,
JUTSL TIPOBEICHUS KommprorepHsrii | mkad 11 JOKYMEHTOB, BEIIAIKa JUIS OJICXKIbI, CTOJI
MIPOMEKYTOUHON KJ1acc JUTSI COBEILIAaHUM, KOMITBIOTEPHAsS CETh C BBIXOJIOM B

aTTecTauu HHTepHeT, MyJIbTUMETUHHBINA TPOSKTOP, IKPaH,
JIOCKa MapKepHas MepeaABIKHAs, HOYTOYK,
KOMIThIOTEP MEPCOHATBHBIN, KOHIUIIMOHED,
TEJIEBU30D
ITomewmenus s 1-206, Kpecyo padouee, Ty, mKad 1711 JOKYMEHTOB, CTOJI
CaMOCTOSTEIIbHOM AcnupaHrtckas MMMCbMEHHBIN, TyMOa, KOMITBIOTEpHAs CETh C
paboThI kadeapsl "I'BUD" | BrixomoMm B UHTEpHET, KOMIIBIOTED MEPCOHAIBHBIN,

IIPUHTEDP, KOHAULIMOHEP

TTomerenust misa
XpaHeHUs
o0opynoBaHus U
y4eOHOTO HHBEHTAps

I'-225, Kimanosas
kadenpsr "T'BUD"

CTEJUIaX ISl XpPAaHCHUS] HHBEHTApsI, CTYJI, CTOJ
MMMCbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
WutepHet, HAOOp MHCTPYMEHTOB IS
MPOPUIAKTUIECKOTO 00CTYKUBAHUS
000py10BaHus1, HAOOPHI IEMOHCTPAIUOHHOTO
000pyIOBaHUsI, apXUBHBIC JOKYMEHTBI, JUTUIOMHBIC
U KypCOBBIC Pa0OTHI CTY/ICHTOB, KAHIICSIPCKUH
MIPUHAIIC)KHOCTH, 3aITACHBIC KOMITICKTYIOIIHE IS
000pynoBaHus, CMEHHbIE 3am4actu Juis DBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHuKa BBICOKMX HaINPSKECHUN

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KM-5
KM-6

Tect Nel (TectupoBanmue)

JIP Nel7 "3ammra nmoacraniiuu ot Haberatonmx BoyH" (JlaboparopHas paboTa)
Kontponbnas padora Nel (KortponbHas paboTa)

JIP Ne7 "MeTozpl KOHTPOJISI U30JIALIMH, OCHOBAaHHBIE Ha SIBJIEHUHU abcopOIuu 3apsaoB"
(JTaboparopnas paboTa)

JIP Nel "Dnextpuueckue paspsansl B Bo3ayxe' (Jlaboparopnas padota)

3aiuTa OTKPBITOTO pacipeneauTensHoro ycrpoiictsa (OPY) noacranmuu (PacuerHo-
rpadudeckas pabora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Nunekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen nucourmHb KM: L 2 3 4 > 0
paszena Henens 4 7 8 10 12 15
KM:
1 Bremsssa n301a1us BBICOKOBOJIBTHBIX
3JICKTPOYCTaHOBOK
11 Bremsss n30111us BBICOKOBOJIBTHBIX + + +
JJIEKTPOYCTAHOBOK
2 KoponHslii pa3psia Ha IpOBOJAX BO3AYLIHBIX
JIMHUU DJIEKTpOIIepefaun
21 KopOIU{HbH?I pas3psa Ha IPOBOAAX BO3IYIIHBIX + + +
JIMHUU DJIEKTpOIIepesaun
3 BHyTpeHHS U30JI11s BBICOKOBOJIBTHBIX
AJIEKTPOYCTAaHOBOK
31 BHyTpeHHS U30JI11s BBICOKOBOJIBTHBIX +
AJIEKTPOYCTAaHOBOK
4 I'po3oBbIe IEPEHANPSIKEHNS U MOJIHUE3AIINTA
B YJIEKTPUYECKUX CETSIX
41 I'po3oBbIe IEPEHANPSIKEHNS U MOJIHUE3AIINTA + +
B JIEKTPUYECKUX CETSIX
5 BrayTpeHHue nepeHanpskeHus B
JJIEKTPUYECKUX CETSIX
51 BrayTpeHHue nepeHanpsikeHus B +
JJIEKTPUYECKUX CETSIX
Koopannanys n3onsuuu, UCIbITAaHUS
6 BBICOKOBOJIbTHOW U30JISILIUU [TOBBIIICHHBIM
HaIpsHKEHUEM
Koopaunanust U301511H, UCIIBITAHNS
6.1 BBICOKOBOJIbTHOM M30JIALIMU TOBBIIIEHHBIM + +
HaIpsHKEHUEM
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BecKM,%: | 5 | 10 | 25 [ 10 | 10 | 40 |
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