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Hugposkie cHeTeMb! pelieiiHOd 3a1HTLI H ABTOMATHKH

Ypoeens o0pazoeaHud: fakanasp
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BKITIOHAS: y4ebHbIM [IAHOM HE [IPeLYCMOTPeHa
PI'P
IMpomemyTouHan aTTecTAL M 6 cemecTp — 2,5 yacos
KourpoJs:

6 cemecTp — 33,5 uacos
IK3aMEH

Bouxexuii 2023



IMPOI'PAMMY COCTABHJIL:
JoneHT Kadenpsl SHEpreTHKH, K.T.H.,
JOICHT JI. P, Ky

07/l
(J10JBKHOCTD, YUEHAR CTENEHD, YUSHOS 3BAHHE) Oﬁ'l}fm‘lmb) (paciiAdpoRKa MOAMHCH)

PyxoBomnTens 06pa3oBaTeabHOM IpOrpaMMel DIEKTPOIHEPIETHUECKHUE CHCTEMBI ¥ U (POBBIE TeX-
HOIOTHH

JouenT xadenpsl DHEPreTUKU, K.T.H. A.B. CTprxHYeHKO

(MOMAHOCTD, Y4EHaA CIENEHD, YHEHOC 3RAHNE) {moanuce) (pacumdpoBka noanuey)

- Pyxosoautens obpazorarenbhoii nporpaMMsl Llugppossie cucTeMbl peneifHol 3auTsl U aBTOMAaTH-
KU

/
Joneur, K. T.H., JOUEHT E.I'. 3enuna

(I0JBKHOCTD, YUEHAA CTENSHD, YUEHOES 3BaHHe) (ﬁéﬂnu{‘.b) {pacmriporka NoANHCH)

PyxoBoauTtens 00pa3oBaTenbHbIX IporpaMm [ HIPOsIEKTpoCcTaHIME | IU(POBLIe TEXHONIOTHH, VH-
TEJUIEKTYaIbHast BO30OHOBIAEMAs YHEPreTUKA

JloueHT Kadenpsl JHEePreTHKH, K.H.,
JOIEHT W I1.B. amurynos
(JIOJPKHOCTD, YHEHAR CTEMICHE, YHCHOC 3BAHNE) (noamuce) (paciougipoBKa OAIHCH)
COT'JIACOBAHO:
H.o. 3aBemyromiero kadeapoii SHEPreTuKH M.C. Usanunxui

(mazeanme Kadieapsr) ( HCB) (pacwindposKa NMOAMHCH)



1. HEJIX U 3AJAYHN OCBOEHMU A JUCIIAITIJIMHBI
Henab ocBOeHUST TUCHMILIMHBI: U3yYEHUE PU3NUECKUX IIPOLIECCOB 3JIEKTPUUECKOT0 IPO0O0s B PA3IIMUHBIX CPEAAX, 3AIIMUTHI JIEKTPUUECKUX CETEN U

3JIEKTPOOOOPY10BaHUS OJICTAHIIMI OT BHEIIHUX U BHYTPEHHUX NEPEHAIIPSKEHUH .

3agaum AMCUMIIIMHBI

- U3y4eHne (PU3NIECKUX MPOIIECCOB MTPHU BO3HUKHOBEHUH MEPEHAPSIKCHUH;

- U3y4YE€HHE METO/I0B 3alIUTHI OT NEPEHAPSHKEHUI;

- U3y4eHHue 0coOeHHOCTeN KOHCTPYKTUBHOTO HcroyiHeHus auHuii CBH u ux napameTpos;
- U3y4eHue MPOMYCKHOM criocoOHocTH AnekTponepenaun CBH.

dopmupyemble 'y 0Oydaromerocss KOMIETeHUMM | 3aIUIaHMPOBAHHbIE pe3yJibTaTbl OOyYeHUsl 10 JUCUUIUIMHE, COOTHECEHHBIE C
HHAUKATOPAMM JO0CTH/KEHUSI KOMIIETCH M

KO}I U HAUMEHOBaAHHUE€ KOMIIETCHIIMN KOZ[ 1 HAMMECHOBAHUEC HHAUKATOPA 3annaﬂnp03aﬂnble Pe3yabTaThbl Oﬁy‘leHI/lﬂ
JOCTHKECHUSA KOMIICTCHIIMHU
3HATh:
— MOHM3ALIMOHHBIE MPOLIECCHI B Ia3ax U U30JIALUY;
IIK-1.1. Bemonaser c60op 1 aHAIN3 JAHHBIX 110 —  BHJIbl IEPEHANPSIKEHUA U CPEJICTBA 3AIUTHI OT
3aJJaHHOM TeMaTHKe, 00OCHOBBIBAET BEIOOD HHX;
TEXHOJIOIrMYECKUX PEUICHUH. yMeTh:
[IK-1 CnocoGen ynpaBisTh TEXHOIOTUIECKUM — TMPOU3BOJUTH HECIOXHBIE pacdeThl MO BBIOOPY
00opynoBaHNEM, BHIONPATh CEPUITHOE U YCTPOICTB 3aIUTHI 3JIEKTPOOOOPYAOBAHNUS;
IPOEKTUPOBATH HOBOE 000PY/I0BAHUE — aHaJM3UpoBaTh Xapakrepuctuku Juauu CBH
3HATH:
TIK-1.2. JlemoHCTpHpyeT nonmManue — mapaMmeTpsl U Xapakrtepuctuku auHuii CBH
TEXHOJIOTMYECKHUX TTPOLIECCOB, CIIOCOOOB
yIpaBieHus 000pyIOBaHNEM U UX B3aHMOCBS3b C yMETh:
3a/1a9aMH SKCTUTYaTAIHH — aHaIM3UpoBaTh Xapakrepuctuku JuHuu CBH

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJbHOI MPOT'PAMMBI BO



JucuuniauHa 0a3upyercs Ha CIEAYIOIUX TUCHUILUINHAX: TeopeTHYecKue OCHOBBI AIEKTPOTEXHUKHU, DNEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE
MaTepHUaJoBeIeHUE, DIEKTPUUYECKAs 4YaCTh AIEKTPOCTAHLUN U MOJCTAHIIMM.

Pe3ynbrarsl 00y4yeHus, OTy4EHHbIE IPU OCBOEHUM IUCLUIUIMHBI, HEOOXO0IMMBI NP BBIIIOJIHEHUH BBIITYCKHOM KBAaTM(PUKAITMOHHON paOOTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUITIJIMHBI
3.1. CTpyKTypa IUCHUNINHBI

OO1m1ast TPyJ0EMKOCTh JUCIMIDIMHBI COCTABIISIET 4 3a4eTHBIX eqMHUIIBI, 144 yacoB.

Pas e JHCIHTITHHBL 5 Pacnpenenenue TPYAOEMKOCTH passiesa (B wacax) mo BuUAaM ConeprxaHne caMOCTOSITEIbHOM
. o g = yueOHOM paboThI paboThl
Ne dopma MpoOMEKYTOUHOU g X 3)
] 5! KonTakThas (c ykazanueM Ne HCTOYHMKA TIO TI.
n/m aTTecTanuu ° a z CP Konrt- 5.1 ¥ CTpaHHII B HeMm)
(no cemecmpam) g E: O | Jlex | IIp | Jla6 | KITP | MKKII | TTA poJTb '

1 | OcoGeHHOCTH KOHCTPYKTHBHOTO [2], c. 37-59
ucnojaenus mHui CBH, 29 6 2 4 8 15
TapaMeTpsl JTHHAA

2 | Ocobennoctu muunii CBH, [2], c. 10-35
TEXHUYECKUE U DKOHOMUYECKHE 17 6 2 - - 15
XApaKTEPUCTUKN JTUHUI

3 | Pa3psaspl B atMmochepHOM 16 6 4 2 i 10 [1], c. 10-60
BO3JIyXe

4 | BBICOKOBOJILTHAS M30JIALIUS K o4 6 4 4 6 10 [1], c. 65-90
arnmnaparbl 3aluThl

5 | [lepenanpspkeHus U 3amIyuTa OT 29 5 4 5 5 10 [1], c. 108-129
HUX

DK3aMeH MPOBOJUTCS B YCTHOMU
DK3aMeH 36 6 2,5 - 33,5 dbopme no OuseTam coriacHo
MpPOrpaMMe HK3aMeHa

Hroro: 144 6 16 | 16 | 16 - - 2,5 60 33,5

[Ipumeuanue: Jlex — nekuun; [Ip — npakruueckue 3anstus; JIab — maboparopusie padotsr; KIIP — aynuTopHble KOHCYIbTAllUU MO KYPCOBBIM
npoektam/padoram; MKKII — wmHauBHIyandbHbIEe KOHCYIbTAlMM IO KypCOBBIM mpoektam/pabotam; [TA — mpomexyrounas arrecranusi; CP —
camocCTosITeNIbHAsA paboTa CTyIeHTA.




3.2. KpaTtkoe conep:xanue pa3iejioB
6 cemecTp

1. Ocobennocmu nunuii CBH, mexnuueckue u 9koHOMU4ecKue Xxapakmepucmuxu
Ponb anexrponepenau CBH B sneprocucremax. Ocobennoctu nunuit CBH, Texnuueckue

U DKOHOMHUUYCCKHE XapPaKTCPUCTUKU, TpC6OBaHI/I$I, MNpEABABIACMBIC K OTHUM JIMHHUAM. CxeMblI
poimoaHenns Junuii CBH. Koncrpykrusabie ocobennocty muanii CBH.

2. Ocobennocmu koHcmpykmueno2o ucnoanerus aunuti CBH u ux napamempul
I'aGaputsel muanit CBH u ¢dakroper ux ompenenenus. KoHctpykius ¢asel, BeIOOp €&
ONITUMAIILHBIX TapaMeTpoB. BimsHue KOHCTpYKuMM ¢a3pl Ha yICTbHBIE OJHEPreTHUECKHUE
napaMeTpsl JJMHUU B Ha €€ TIPOITYCKHYIO CIIOCOOHOCTB.
HanpskeHHOCTB AIIEKTPUYECKOTO TOJISl Ha TIOBEPXHOCTH OJMHOYHOTO TIPOBOJA. YUeT

pacnpeeneHHOCTH TapaMeTPOB JIMHUK. Y PaBHEHHS JJIMHHOM JIMHUU. BOJIHOBBIE XapaKTepUCTUKH

nuHUK. HaTtypanpHas MOIIHOCTE JTHMHHH.

3. Paspsovl 6 ammocgeprom 8030yxe
Kondurypauust snexkrpudyeckux mnosed. Buapl wnonuzanmu. JlaBuHa 5J€KTPOHOB. YcJOBHE
CaMoCTOSITENbHOCTH pa3psana. ObpazoBanue crpumepa. Bonbr-cexynnnas xapakrepuctuka (BCX)
BO3JIYIITHBIX MPOMEXYTKOB. Pa3psin B HeogHOpoaHbIX mnoisix. Dddexr nonspHoctu. baprepHblit
s dext. KoponHslii paspsia

4. BvicoKOBONLMHAS U30IAYUS U ANNAPANBL 3AUUMbL
BricokoBonbTHBIE  M30JATOPBl.  OCOOEHHOCTHM HW3OJISIIMM  BBICOKOBOJBTHOTO  000PYAOBAHMUSL
MeTo1bl UCTIBITAHUS U30JISIIMA 000PYIOBaHUS.

5. [lepenanpsoicenus u 3auwuma om Hux

MeponpusiTuss 1O T'PO303aIMUATE BO3AYIIHBIX JIMHUK  3JEKTponepenadd. 3amiura
MOJACTAaHIMI OT MPSAMBIX yJapoB MOJIHUU. Pacuer mMonaHMe3ammThl. 3a3eMJICHHE MOJIHUEOTBOIOB.
Pacuer 3azemssttomux ycTpoicTB. CXemMbl MOJHHME3AIUTHI MOACTAHUUN MPOMBILIUIECHHBIX
NpeAnpUsITHi. YCTpOWCTBAa MW  ammapaThl 3allUThl. 3allUTHBICE TPOMEXYTKH. TpyOdarbie
paszpsaHuky. BeHTunbHble  paspsaHukd. HenuHeliHble  OrpaHUYHUTENU  MEepeHANpPsHKEHUM.
BHyTpeHHsis cucteMa MOJHHE3AlIUThl. 30HA 3allUThl CTEPKHEBOTO MOJHHUEOTBOIA. 30HA 3aLUTHI
TPOCOBOTO MOJHHEOTBOAA. ['po3oynopHOCTh 00BeKTOB. CpecTBa 3alIUTHI OT epeHANPSKEHUH.

3.3. Tembl NpaKTHYECKUX 3aAHATHIH

6 cemecTp
1. PacueT moroHHsIX, BOJHOBBIX apameTpos auHun CBH (2 yaca)
2. Pacuer mapamerpoB cummerpuuHoit [1-o6pa3Hoit cxemsl 3amernienus nuauu CBH ¢ ydyetom
MOTPaBOYHBIX KO3 duLneHToB (2 Jaca).

3. Pacuer cpeaHero0Boii MOIIHOCTH MOTEPh Ha kopoHy BJI mepemMennoro Toka (2 yaca)
4.PacueT 3NeKTPUIECKOro MoJIsi CUJIOBOTO Kabens (2 gaca)

5. Pacuer rupnsHab! U30IATOPOB (2 Yaca)

6. PacueT 30HBI MOJIHUE3AIUTHI CTEP’KHEBBIX MOJIHUEOTBOIOB (2 yaca)

7. PacueT 30HBI MOJIHUE3AIIUTHI TPOCOBBIX MOJIHUEOTBOJIOB (2 yaca)

8. Onpenenenue nepenanpspkenus Ha BJIDII tpexdasznoro nepemenHoro toka (2 vaca)



3.4. Tembl 1a00paTOPHBIX PadboT

1. HccnenoBanue BIMSHUS T€OMETPUYECKHX Pa3MEPOB PACHICIUICHHOW (Da3bl HAa mapameTpsl
auaun CBH (4 gaca)

2. HccrnenoBaHue BIMSHUSA PEAaKTUBHON MOILHOCTH Ha napameTpsl JiuHuu CBH (4 yaca)

3. M3ydeHue KOHCTPYKUMM WU IPUHLUIA JEHCTBUS HCKPOBBIX IPOMEXYTKOB, TpyOdaThIX U
BEHTUJIbHBIX pa3psAHUKOB (2 yaca)

4. W3ydyeHue KOHCTPYKLHMHU U IPUHLKIA AEHCTBUS OTpaHUUUTENEH NepeHanpspkenust (4 yaca)

5. M3ydyeHue KOMMYTAIlMOHHBIX MEPEHANPSHKEHUN TMPU  BKIIOYEHUSAX M OTKIHOYEHUSAX
BO3JIyLIHBIX JIMHUH (2 yaca)

3.5.PI'P
PI'P y4eOHBIM MJIaHOM HE IPEYyCMOTPEHBI

3.6. TemaTnka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT

VY4eOHBIM MJIaHOM HE IIPETYCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJioB JUCIUILINHBI 1 Q)ODMI/IDVGMLIX B HUX KOMIETEeHIIMH

3arutaHUpPOBAHHBIC PE3YABTATHI 00YUECHHS Konpr Howmep pazgena qucuuriaunel (B COOTBETCTBUU € 11.3. 1
p pesy yi A P pasiesia e ( ) O1ieHOYHOE CPESICTBO
10 JUCIUTUIMHE WH]JIUKaTOPOB
1 2 3 4 5 (TUII 1 HAMEHOBAHUE)
(B COOTBETCTBHH C pa3zeiioM 1)
3HaTh:
MOHM3ALIMOHHBIE MPOLIECCHI B ra3ax 1 [IK-1.1
I pot X X X Tecr 1. Pa3psiael B razax

W30JISLNH;

BUJBl  IIEPEHANPSDKEHWM M CPEICTBA [K-1.1 Tect 2. Buapl

3aIUTHI OT HUX; X MepeHanpsKEHUH.
I'po3zo3zamura

mapamMeTpsl M XapaKTEPUCTHKW JIMHUNA IK-1.2 Tect 3. CpencrBa

CBH X X 3alIUTHI OT
MIepeHaNPSHKEHU N

Ymersb:

MPOM3BOJUTh HECJIOXKHBIE pPACUeThl  TIO [K-1.1 .

BBIOODY YCTPOMCTB 3aIIUThI X X 3amra 1adopatoproii
pabotsr Ne 3-5

ANEKTPOOOOPYTOBAHUS

aQHAM3UPOBATH XapAKTEPUCTUKH JIMHUHU [1K-1.2 x x 3ammuTa 1a00paToOpPHO

CBH pabotsl Ne 1, 2

Bcezo uacos na pazoen oucyunaumnsl (6 coomeememeuu ¢ n. 3.1) 29 17 16 24 22




4. KOMIOETEHTHOCTHO-OPUEHTHPOBAHHBIE OLIEHOYHBIE MATEPHAJIBI
JUIST TEKYIETO KOHTPOJSI YCIEBAEMOCTH U HNPOMEXYTOYHOI
ATTECTALIMM MO JUCIUATIINHE

4.1. Tekymuii KOHTPOJIb YCIIEBA€MOCTH MO AUCHUILINHE:
6 cemecTp

— TECTUPOBAHUE:

Tecr 1. Pa3pszap! B razax

Tect 2. Bunel nepenanpspkenuil. I'po3ozamura
Tecr 3. CpencTBa 3aIUTHI OT MEPEHANPSHIKEHUN

— 3amuTa JabopaTopHbIX padoT:

1. HccnenoBaHue BIMSHUS T€OMETPUUYECKUX Pa3MEPOB pacuIeTIeHHOW (a3l Ha mapamMeTpbl
muanu CBH

2. HccnenoBaHue BIMSHUS PEaKTUBHOW MOILTHOCTH Ha napameTpsl uHun CBH

3. HM3ydeHue KOHCTPYKIMHM W TPUHLMIA JEHCTBUS HCKPOBBIX MPOMEXKYTKOB, TpyOdaThIX U
BEHTWJIBHBIX Pa3psIHUKOB

4. V3ydeHHe KOHCTPYKLIHH W IIPUHINIIA JEHCTBHS OTPaHUUYNTENEH IEpEHANPSIKEHUS

5. M3yueHne KOMMYTallMOHHBIX NEPEHANPSDKEHUM TMPU  BKIIOYEHHUAX M OTKIFOYEHHSX
BO3AYIIHBIX JIMHUI

bannbHO-peTHHTOBAs CTPYKTYpa AUCHUILIUHBI SIBISETCS TPUIOKEHUEM A.
4.2. IIpome:xxyTouHAs aTTECTANMS MO IMCHUIINHE (YACTH TUCUHUIIJIMHBI):
6 cemecTp

OK3aMeH.

Onenka onpenensieTcss B cooTBeTcTBUH ¢ [lookeHrneM o OaJlIbHO-PEHTHHTOBOM CHCTEME TS
crynentoB HY «M3BW» Ha ocCHOBaHUM 3K3aMEHAIIMOHHOM COCTaBIISIFOLICH.

B MPUIIOKCHUEC K IUIIJIOMY BBIHOCHUTCS OLICHKA 34 6 CEMCCTD.

IIpumeuanue: OreHOYHbIE MaTepHalbl IO AWCHUIUIMHE TpUBEIEHbI B (DOHIE OLIEHOYHBIX
marepuainos OIIOIIL.

5. YYEBHO-METOIUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

5.1. IleyaTHble W 3JTEKTPOHHbIE U3IAHUS:

1. Tutkos, B. B. ®u3udeckiie 0CHOBBI TEXHUKH BBICOKUX HAMPsDKEHUN, CHIIBHBIX MAaTHUTHBIX TOJEH
Y TOKOB [ DNEKTPOHHBIN pecypce] : yueb. mocodue / B. B. TUTKOB. — DIEKTPOH. TEKCTOBLIE JIaH. —
CII6. : U3n-Bo Ilonurex. yH-ta, 2011. — 185 c¢. — URL:
https://e.lanbook.com/reader/book/50597/#1

2. Prixos, 0. I1. TanbHue snekTponepesayn CBEpXBbICOKOTO HAMPSKEHUS [ DIEKTPOHHBIHN pecypc|
: yueOHuK 17151 By30B / FO. I1. PeikoB — DneKTpoH. TeKCTOB. AaH. - M. : U3garensckuit jom MOU,
2007. - Pexxum nmoctyma: http://www.nelbook.ru/default.asp?book=68



http://www.nelbook.ru/default.asp?book=68

5.2. J/IuneH3noHHOE U CBOOOIHO pacpocTpaHsieMoe MPOrpaMMHoOe obecneyeHue:
Microsoft Windows 7; Microsoft Office 2003/2007, Design Center 8

5.3. UnTepHeT-pecypchl, BKI0OYasi npodeccnoHaabHble 0a3bl JaHHBIX H HH(OPMAIMOHHBIE
CIPaBOYHbIE CHCTEMBI:

Yuuepcuterckas nHpopmarronnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «Koncynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrtema «["apant» http://www.garant.ru

baza nanusix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopus https://www.scopus.com

[MopTan oTkpbITHIX AaHHBIX Poccuiickont Meneparu https://data.gov.ru

baza OTKpBITBIX JaHHBIX MwuHuCTEpCTBA Tpyda M COLMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannbix Hayunoit anexkrponnoii oubanoreku eLIBRARY.RU https://elibrary.ru/

baza naHHbBIX MPoecCHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPY/Ia U COIMATIBHON 3aIllUThI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl nanHbIX MUHUCTEpCTBA SKOHOMUYecKoro pazsutus PO http://www.economy.gov.ru

baza oTkpbIThIX qaHHBIX Pocuamonutopunra http://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marenscTBo Jlane» https://e.lanbook.com

denepanbHas rocyaapcTBeHHas WH(opMmanuoHHas cuctema «HaluoHanbHas SIEKTPOHHAS
oubmuoTeka» https://H30.pd

HarnpionansHslii nopran ornaitn ooyueaust « OTKpeIToe 00pasoBanue» https://openedu.ru

DnexkrponHas 6a3a ganusx "Polpred.com O630p CMU" https://www.polpred.com

Odunmaneupiii  caiit DenepalbHOTO areHTCTBA IO TEXHUYECKOMY pPETYJIUPOBAHUIO H
meTpostoruu http://protect.gost.ru/

Dnexkrponnas oubauoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHbI

Jlnst obecriedeHns OCBOCHUS TUCHUILUIMHBI HEOOXOIMMO HaJIU4Me Yy4eOHOW ayauTOpHH,
CHA0)KEHHOW MYJIbTUMEAMHHBIMHU CPEJACTBAMH JIJISI IPEACTABICHUS MPE3CHTAINH JICKIIHA.
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IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI

TEXHUKA BBICOKUX HANIPSI’KEHUHA U CBH

(Ha3BaHME JMCLIUIUIHHBI)

6 cemecTp
IlepeyeHb KOHTPOJIbHBIX MEPONPHUSITHI TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH MO JUCHHUIIHHE:
KM-1.  3ammra naboparoproit padotsr Ne 1
KM-2  3ammra naboparopHoii paboTsr Ne 2
KM-3  Tecr 1. Pa3psiast B razax
KM-4 Tect 2. CpencTa 3alIUTHl OT MEPEHANPSIKEHUH.
KM-5 Tect 3. Buasl nepenanpsokennit. ['pozo3amura
KM-6  3ammra mabopatopabsix padot Ne 3-5

Bua npomeskyTo4HO# aTTecTALMU — DK3aMEH

TpynoemkocTs auctuiuinebl = 4 3.e. (06e3 yuera KII/KP)

Home | Pa3zmen mucimminnae! | Uanekc KM - | KM-2 | KM- | KM- | KM- | KM-5 | Dk3ame
pasne Henensa 1 2 3 4 4 4
Ia KM:
1 Oco0ennoctu muauii CBH, nx
TEXHUYECKHE i DKOHOMHYECKHE +
XapaKTEPUCTUKH
2 Oco0eHHOCTH KOHCTPYKTUBHOTO
ucnonnenus muauii CBH , +
rapaMerpbl JIMHUH
3 Pazpsner B atmMocdepHOM BO3IyXe +
4 BEICOKOBOIBTHAS N3OSN U N
arnmaparsl 3aIUThl
5 [epenanpspKeHUs M 3aIMUTa OT HUX + +
MunumaibHbIHA 0aiu1 3a KM
6 6 1 1 1 25 20
MaxkcumanpHbii 0aimt 3a KM
11 10 3 3 3 30 40
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MuHHCTEPCTBO HAYKH M BbicLIero odpa3osanus P®
denepajibHOE TOCYIapPCTBEHHOE OI0sKeTHOE 00pa30oBaTeIbHOE YUpeKIeHue
BbICILIEr0 00pa30BaHuA
«HaunoHaJbHBIN HCCIeA0BATEIbCKHI YHUBepcuTeT « MW

Hanpasnenue noaroropku: 13.03.02 JieKTpo3HepreTuKa M 3JIEKTPOTEXHUKA

HaumenoBanme o0pa3oBaTesIbHOIM MPOrpaMMbl: JJ1eKTPOIHEPreTHIeCKNe CHCTEMbI U IU(PPOBbIE TEXHOJIOTHH,
[udpposBeie cucTeMbl peJieifHON 3aIUUTHI 1 ABTOMATHKH

YpoBens 00pa3oBanusi: GakaaaBpuat

®opma 00y4eHHUsI: O4HASA

OIIeHO‘IHbIe MaTepUuaJibl 10 TMCHUILIMHE

B51.B.08 TexHMKa BBHICOKMX HANIPSAKEHUH

Bosxekmnii 2023



OneHouHble MaTepuaiabl MO JUCHUIUIMHE [PEAHA3HAUEHbl JUIsl  OLCHKU:JOCTHKEHUS
00y4aromuMUCs 3aIUIaHUPOBAHHBIX PE3YNIbTaTOB OOYUYEHHUS M0 AUCLUILIUHE, 3Tana (OPMHUPOBAHUS
3aIJIAaHUPOBAHHBIX KOMIIETEHIIMWY YPOBHS OCBOEHUS AUCLUIIINHBIL.

OneHouHble MaTepualibl MO0 JAUCLUUIUIMHE BKIIOYAIOT OLICHOYHBIE CPEACTBA JUISl IIPOBEACHUS
MEpPOIIPUATHI TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUHOM aTTecTallui

OneHouHbIE CpeACTBa Ui OIECHKM 3alUIAHUPOBAHHBIX  PE3yJbTAaTOBOOYYCHHS IO
JUCLMIUIMHE, COOTHECEHHBIX C MHIUKATOPaMU JOCTHXKEHHS KOMIIETCHITUMN:

Konpr
WHUKATOPO
3anaHupPOBAaHHbIE PE3yJIbTaThl 00yUEeHUS B
10 AUCIUTUIHHE JIOCTHKEHU Ouenounoe CpeacTso
B (TH ¥ HAMMEHOBAHUE)
KOMIIETEHII
2078
3HaTh:
MOHM3ALMOHHBIE MPOLIECCHI B ra3ax v U30JIALINH; [IK-1.1
Tecr 1. Pa3psaasl B razax
BH/JIbI IEPEHANPSDKEHUI M CPEACTBA 3AIUTHI OT HUX; [K-1.1 Tect 2. Buasl
MepeHaNPsHKEHUH.
I'po3zo3zamura
3amuTa J1ab0opaTOPHBIX
pabot Ne 3-5
napameTpsl U xapakrepuctuku auHuii CBH IK-1.2 3ammuTa 1a00paTopHO
paboter Ne 1
Ymerb:
MIPOM3BOIUTH HECTIOKHBIC PACUETHI 110 BHIOOPY YCTPONCTB IK-1.1 Tect 3. Cpencrea
3aIUTHI AIEKTPOOOOPYTOBAHUS 3aIUTHI OT
nepeHanpsHKEHU M
aHaM3upoBaTh xapakrepuctuku JuHuu CBH I1K-1.2 3ammuTa 1a00paTopHO
pabotsr Ne 2

Conep:xanue oneHOYHBIX cpeacTB. lllkasa u KpuTepru oeHUBAHUSA

JI1s1 TeKylero KOHTpPOJIs ycreBaeMoCTH

Tect. Pazpsaasl B razax
Tect cocrout u3 10 Bonpocos. Bpems BeinonHenus 10 MuUHyT.
IIpumep BapuaHTa TecTa:

1. JlnuHa cB060AHOTO Mpobera yacTULlbl ra3a A paBHa ...
1) A=1/Z

2) A= 1/Z2

3) A= 1NZ

2. OHeprust HOHU3aLKU — 3710 ...

1) SHEPIHUs, BbIJEIIEHHAs aTOMOM

2) SHEPIrHUs, MOTJIOIEHHAs AaTOMOM

3) SHEprus BO30YKJIeHUsI aTOMa

3. dopmyna cTENEHU HOHU3ALMHY Tasa ...




1) KI/IOH:nI/IOH ‘Nx
2) KHOH:NZ / Nuon
3) KI/IOH:nI/IOH /NZ

4. VY napHasi HIOHU3AIHSI OTHOCUTCSL K HOHU3AIWH ...
1) CTYNEHYaTO’

2) 00BbEMHOM

3) MOBEPXHOCTHOM

IIo pe3yibTaTaM TCCTUPOBAHUS BLICTABIIACTCA:
— 6 0a;IoB, €CIIM IPABUIILHO BHITIONHEHO HE MeHee 90% 3amaHuii.
— 7-8 GayioB, eciiv MPaBWIBHO BBITOJIHEHO HEe MeHee 80% 3ananmii,
— 9 6ayoB, eciu MpaBWILHO BHITIOJHEHO HE MeHee 60% 3axanuii.

Tect. Buabl nepenanpsizkenuii. I'pozozammra
Tect cocrout u3 10 BorpocoB. Bpemst BoinosiHeHust 10 MUHYT.
[Ipumep BapuanTa Tecra:

1. MaxkcumanbHO€e pabouee HAIPSHKEHHE B DJIEKTPHUYECKON CETH MPUHUMAETCS OTHOCHTEIBLHO
HOMHUHAJIBHOTO B MHTEPBAJIE ...
1) Up.makc =Un + (0,1+0,5) Un
2) Up.makc =Un + (0,15+0,5) Un
3) Up.makc =Un + (0,2+0,05) Un
2. K BHEIIHHM OTHOCSTCS IE€PEHANPSDKEHHIS . . .
1) nyroseie
2) WHIYKTHPOBAHHBIC
3) pe3oHaHCHBIE
4) KBa3WUCTAlMOHAPHBIC
3. K KOMMYTalimOHHBIM OTHOCSITCS TIEPEHANPSIKEHHUS
1) nyrossie
2) WHIYKTHPOBAHHBIC
3) pe3oHaHCHBIC
4) KBa3UCTALMOHAPHBIC
4. Tlpu atMoc(hepHOM MepeHanpPsHKEHUN HAMPSDKCHHOCTD AJIEKTPUYECKOTO TIOJIsSE COCTABIISIET
1) wme Gomee 15...20 kB/cM
2) ue 6oiee 20...25 kB/cM
3) oGoxee 25...30 xB/cM

[To pe3ynbTaTtam TeCTHPOBAHUS BHICTABISAETCS:
— 6 6ayToB, €CiIM MPAaBHIIBHO BHITIOJHEHO He MeHee 90% 3a1anuid.
— 7-8 6amioB, eciy MpaBUILHO BBITTOJIHEHO HE MeHee 80% 3aaHuid;
— 9 6aytoB, eciM MpaBUIIBHO BHITIOJHEHO He MeHee 60% 3a1aHuid.

Tect. Cpeacrsa 3a1IUTHI OT NepPeHANPSIKEHU I

Tect cocrout u3 10 Bonpocos. Bpems BeinonHenus 10 MuUHyT.
IIpumep BapuaHTa TecTa:

1. OrnnuurenbHON 0COOEHHOCTBIO BEHTHIIBHBIX Pa3psJHUKOB SBISETCA HATUYHUE ...
1) BO3AYIIHBIX TPOMEKYTKOB
2) HETMHEWHBIX BUIUTOBBIX COMPOTUBICHHUN
3) HENMHEHHBIX BAPUCTOPHBIX COMPOTUBICHHI
2. CnocoGHOCTb racUTh AYTY IPU MEPBOM MPOXOKAECHUU COIPOBOXKIAIOIIETO TOKA K.3. Uepe3
HYJIeBOE 3HaYEHUE XapaKTepHO JUIA ...
1) TpyO4aThIX pa3psAHUKOB



2) BEHTWIBHBIX PA3PSIHUKOB
3) orpaHHuHTeNeH MepeHanpsHKeHUN
3. s 3ammThl OT aTMOC(HEPHBIX MEPEHAIPSKEHII 000pyI0BaHUS IIEKTPOCTAHIIUHN U
MOJICTAHIMH MTPETHA3HAYEH ...
1) BEHTWIBHBII Pa3PSAHUK
2) TpyOuaThIil pa3psIHUK
3) orpaHHuMTENeH MepeHanpsHKeHUN
[To pe3ynbpTaTamM TeCTHPOBAHUS BHICTABIISACTCS:
— 6 0a;IoB, €CIIM IPABUIILHO BHITIONHEHO HE MeHee 90% 3amaHuii.
— 7-8 GayioB, ecii MPaBWIIBHO BBITTOJIHEHO HE MeHee 80% 3a1anuii;
— 9 6ayoB, eciu MPaBUJIBHO BHITIOJIHEHO HE MeHee 60% 3amaHuil.

3amura JgadopatopHoii padorbl «MccienoBaHue BJIHSAHMS TeOMETPUYECKHX Ppa3MepoB
pacuienJieHHo# ¢ga3pl Ha mapamerpbl auHuu CBH»
Bonpocsr:

1. C xakoi nenpto Ha mMHUAX CBH npumenstoT pacuiennieHHsle nposoaa (as?

2. Kak cBs3aHBI MeX 1y cO00# pasnyc paclIeIIeHHs U paJnyc SKBUBAJICHTHOTO MTPOBOIA?

3. Kak BimseT nu3aMeHeHne paauyca pacuieIuieHus] Ha yAedbHbIE 3HAYEHHUS! COTPOTUBIICHUN H
€MKOCTHOM MPOBOAUMOCTHU JIMHUU ?

4. Kak BiMsieT pacuiernyieHue MpoBoI0B Ha MOTEPU aKTUBHOW MOIIHOCTH, Ha HArpeB MPOBOIOB
U 3apSAHYI0 MOIIHOCTD JIMHUM?

ITo pe3ynbraram TeCTUPOBAHUSI BHICTABIISICTCS:
— 6 6ayToB, eciy MPaBWJIBHO BHITIOJHEHO He MeHee 90% 3amanmii.
— 7-8 6aminoB, ecnu MpaBUIILHO BBITTOJTHEHO HE MeHee 80% 3amaHuii;
— 9 GaytoB, eciy MPaBUJIBHO BHITIOJHEHO He MeHee 60% 3amanmii.

3ammura JadoparopHoii padorbl «UccienoBaHue BJIHSAHUS PEAKTUBHOW MOIIHOCTH Ha

napamerpsbl Juauu CBH»

Bomnpocsi:

1. Kak BiuserT akTHUBHOE COMNPOTHBIIEHHWE MPOBOJOB JIMHUU HA paclpeiesieHue peakTHBHOMN
MOIITHOCTH B JIMHUU TIPU P < P yar ?

2. TlosicHuTe pacrnpeaeeHne HapsHKEHUs 110 KOHIAaM JTUHUHU TpA P < Puyagr i P > Puar

3. TlosicHuTe pacnpeaeneHue Toka 1Mo KoHam JUHUU TpH P < Pyard P > Puar

4, TlosicHuTe pacnpeeiecHHe PeaKTHBHON MOIIHOCTH 10 KOHIIAM JIMHUM NPU P < Pyar 1 P > Prar

[To pe3ynbTataM TECTHPOBAHUS BHICTABISETCS:
— 6 6ayToB, €CiM MPAaBUIIBHO BHITIOJHEHO He MeHee 90% 3a1anuid.
— 7-8 6amnoB, eciy MpaBUIILHO BBITTOJIHEHO HE MeHee 80% 3aaHuid;
— 9 6aioB, eclii MPaBUIBLHO BBITIOTHEHO HE MeHee 60% 3amnaHuii.

3ammTa JadoparopHoil padorbl «3yyeHHe KOHCTPYKIMHM M NMPUHIANA JeHCTBUA HCKPOBBIX
NMPOMEKYTKOB, TPYOUATHIX 1 BEHTHJIbHBIX PA3PSAAHUKOB»
Bomnpocsr:
1.KaxoBo Ha3HaueHue pa3psAIHUKOB?.
2. Uem onpenenstoTcs 3alIUTHbIE CBOMCTBA Pa3pAIHUKOB?.
3. Kak ycTpoeH u paboTaeT BEHTUIIBHBIN pa3psAHUK?
[1o pe3ynbTaram TeCTUPOBAHUSI BHICTABIISETCS:
— 5 6anioB, eclii MPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuii.
— 4 6amioB, ecliv MPaBUIIBLHO BBITIOJIHEHO He MeHee 80% 3aganHuii;



— 3 0aIoB, €clii MPAaBUIILHO BBITIOJHEHO HE MeHee 60% 3amaHuii.

3amura galdopatopHoii paGorbl «/3yyeHHe KOHCTPYKUMM M TPHMHOUNA JAelicTBUSA
OrpaHu4MTe/Ieil nepeHaAnpsKeHnus»
Bomnpocsr:
1. Kax yctpoen u padoraer OITH?
2. Ilouemy OIIH siByisieTcss OCHOBHBIM CPEJICTBOM 3aLUTHI OT EPEHATIPSKEHUI?
3. Ilo xakuMm napamerpam BoiOupaercs OITH?
[To pe3ynbraTraM TECTUPOBAHUS BBICTABISETCS:
— 5 6aioB, eciu MpaBWIBHO BHITIOJHEHO He MeHee 90% 3amanuii.
— 4 6ainoB, eciy MPaBUIBHO BHITIOJHEHO He MeHee 80% 3am1anuii;
— 3 GayoB, eciu MPaBUIILHO BHITIOJIHEHO He MeHee 60% 3amaHuil.
3amura JadoparopHoii padorsl «McciaenoBaHue pacnpeneieHMsl HaNpsiKeHHS BI0Jb
TUPJISTHABI M30JIITOPOB M €e CXeMbl 3aMelleHus»
Bonpocsr:
1. Kak BnusrOT Ha pacrpeesieHne HapsHKEHUS BJIOJIb TUPIISTHIBI n30sTopoB emkoctu CO, C1,
u C2?
2. Kakue HexxenaTenbHbI€ SABJICHUS BBI3bIBAET HEPABHOMEPHOE PACIIPEIEICHUSI HAIIPSHKEHUSI 10
TUPJISIHJIE U30JIATOPOB?
3. Kakue mMepbl IPUMEHSIIOT /17151 BBIpaBHUBAHUS HANPSHKEHUS BAOIb TUPIISHbI?

ITo pe3ynbraram TeCTUPOBAHUSI BHICTABIISICTCS:
— 5 GaytoB, eciu MPaBUIIBHO BHITIOJIHEHO He MeHee 90% 3amaHuii.
— 4 6ayoB, eciy MPaBWJIBHO BHITIOJHEHO He MeHee 80% 3a1anmii;
— 3 GayutoB, eciM MPaBUJIBHO BHITIOJHEHO He MeHee 60% 3amanmii.

IIpomeskyTOUHAs aTTeCTALMS
JK3aMeH

DK3aMeHaIMOHHBIN OMJIET BKIIIOYAET JIBa TEOPETHUECKUX BOIPOCAU MPAKTUUECKOE 3aJaHHeE.
[Ipumepbl TEOpETUYECKUX BOMTPOCOB Oniera:

1. HMoHM3annOHHBIE IPOLIECCHI B ra3e

2. 3amuTa 00BEKTOB OT NPSMBIX YAaPOB MOJIHUU

3. OO6pazoBanue ctpumepa. 3akoH Ilamena

4. OrpaHu4uTeNN IepeHanpsHDKeHU: Ha3HaYeHne, OCHOBHbBIE 3JIEMEHThI, IPUHIIUIT PaOOThI,
napameTpsl
ITpumMepb! NpaKTUYECKUX 3aJaHUM:

1. 3agaH OAHOXXWIIBHBIM MacIOHANOJHEHHBIH KalOenb ¢ 3a3eMJIEHHOH CBMHIIOBOM 0OOJOYKOM.

JnuHa kabenst paBHa 1 KM, paguyc TOKOBEyIIEH KWIbI 6 MM M paauyc oO0O0JOYKH 36 MM.

g
W3omnsuus kabesst UMeeT TU3JIeKTPUIECKYI0 MPOHUIIaeMocTh " . PaccunTars eMKOCTh Kales.
2. I'po30Boii pa3psia npousolen B cToyI0 TenerpadHoil IMHUH, pacroyioKeHHON Ha pacCTOSTHUU
a =5 M ot BJI HanpskenneMm 20 kB. Cpennsis BeicoTa noseca npoBoaoB Ha onopax BJI 14 m.

K
3aperucTpupoBaHHas BenuuMHa Toka 15 KA. Benmnuuna kosddunmenta = * HpUHUMAETCS

. U
paBHO 25 Om. Omnpenenutps BEIWYMHY MHIYKTUPOBAHHOTO IIEPEHAIPSDKEHHA  “©  Ha
IIPOBOJIaX BBICOKOBOJIbTHOM JINHUU.



Bpewms noarorosku orseta — 60 MUHYT.

Ilo pe3ynbraTraM OTBETA HA IK3aMEHE BBICTABIISETCS:

36-40 OaioB, eciiv NPaBUJIBHO BBINOJHEHO MPAKTHUECKOE 3a/JaHhe, W IpU OTBETE Ha
BOIPOCHI HIK3aMEHAIIMOHHOTO OWJIETa M Ha JOMOJHUTEIbHBIE BOMPOCH OOYyJarOLTHICS
MOKa3aJ, 4TO BJIAJEET MATePHAJOM W3YyYCHHOH MUCHIUIUIMHBI, CBOOOJHO TMPUMEHSET CBOU
3HAHUS 7151 OOBSCHEHUS PA3IMYHBIX (PAKTOB WM PEIICHUS 3a/1a4;

26-35, ecnu MPaBHIILHO BHITIOJIHEHO MPAKTHUECKOE 3a/laHUE WM B HEM JOMYIICHO He Ooiiee
OJTHOW OMIMOKH, KOTOpast ObLIa CaMOCTOSITEIbHO UCIPaBIeHA 00YJaIOMIUMCS, M TP OTBETE
Ha BOIPOCHI 3K3aMEHAI[MOHHOTO OujieTa U Ha JOIMOJIHUTEIbHbIE BOIPOCHl O0ydaromuics
JIOTTYCKaeT Herpyoble OINOKY;

20-25 GamioB, eciy B BBIIIOJHEHHOM MPAKTUYECKOM 33/IaHUU JIOTYIIEHBI TPYObIe OMIMOKH,
KOTOpbIE 3aTEM HCHPAaBJICHBI 00yJaoIUMCS [TPH YYaCTUH dK3aMeHaTOpa WK MPaKTUYECKOe
3a/laHU€ HE BBIMIOJIHEHO B MOJHOM 00beMe, HO OOyYaloUIUICs CMOT JIOBECTH pELIEHUE 10
KOHIIa MPU y4acTUU SK3aMEHATOpPa, U B OTBETaX Ha BOIPOCHI SK3aMEHAIIMOHHOTO OujeTa
JOTIYIIIEHBI OIITHOKH;

0 6amnoB, ecay MpaKTHYECKOE 3a/laHuE HE BHITIOJHEHO WM HE JIaHbl OTBETHI Ha BOMPOCHI
9K3aMEHAIMOHHOTO OMJIeTa U HE BBITIOJIHEHbI KpUTepUH Ui kateropuu 20-25 6aios.

OreHka 1O JUCIUILIMHE OTPENesieTCss B COOTBETCTBUU ¢ [losokeHnemM 0 GayuTbHO-pEeHTHHTOBOM
cucteMe s cryneHToB punmana HUY «MBUW» B r. BOIDKCKOM MO COBOKYITHOCTH PE3yJIbTaTOB

TEKYILIEr0 KOHTPOJISl YCIIEBAEMOCTH U AK3aMEHALIMOHHON COCTaBIISIONIEH .

B 3aBucHMOCTH OT KOJIMYeCTBaA 0aJIJIOB 3a JUCHUILIMHY BbICTABJIACTCA:

Onenka

KosuuecTBo 60aj110B

OIeHKA 5 («OTIMYHOY)

90 — 100 GamwtoB

oneHka 4 («xopormo)

76 — 89 Gamwios

oreHKa 3 («yIOBIECTBOPHUTEIHHOY)

60 — 75 GamioB

oreHKa 2 («HEyIOBJIETBOPUTEIHHOY)

0 — 59 GamnoB
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