MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.11

HOEKC OUCYUNIUHDL)

=

PABOYAA ITPOI'PAMMA JUCHUITVINHBI

CuiioBbie KOMMYTAallMOHHbLIC allInaparTrsbl M CPE/ICTBA 3allIUTHI B 3H€KTPOCH36)KGHHH

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HANPABJICHUIO TIOJITOTOBKH
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dopma 00ydeHus: ouHast
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Pacnpe)le.ﬂe}me aC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp 7
dDopmMa KOHTPOJIA 3auver Hroro
Bua zansaruii
Jlexuun 50 50
JlabopaTopHbie 18 18
[IpakTnueckue 34 34

PykoBOJICTBO: KypcOBBIE pabOTHI
[IpoMexxyTouyHas arrectanus

KonraktHas pabora 102 102
CamocrosiTenbHas paboTa 150 150
KoHTpoib 36 36

HTroro 288 288




Pabouyto mporpamMmy cocTaBuiI(H):

Jon., aoil., k.T.H. Ky3nernos B.H.

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIIMHBI:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUS TOATOTOBKU
13.03.02 DneKTpoIHEpreTHKa 1 AMEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCOMILIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoxoun 3acemanust Ne 3 ot «28» centsiops 2018 r.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

Llenb OcBOEHHMSI TUCIHUILTMHBI — O0YYEHUE CTYACHTOB TEOPETHUECKUM 3HAHHSM B 00JIACTH
CWJIOBBIX KOMMYTAIMOHHBIX alMapaToB M JIEKTPOMATHUTHBIX MEPEXOAHBIX MPOIECCOB, PAKTHYC-
CKMM HaBBIKaM aHallM3a M pacyeTa KOPOTKHUX 3aMbIKaHWH, BO3HUKAIONIMX B CHCTEMaX JJIEKTPO-
CHAOKEHUS TPOMBINIICHHBIX TPEIIPHUITHNA U SHEPTETUICCKIX 0OBEKTOB, & TAKXKE HABBIKAM IO BBI-
00py 3IEeKTPOOOOPYIOBAHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUUIIITMHBI U IPAKTUKU, HA OCBOEHUU KOTOPBIX 0azupyercs JaHHas AUCIHUIUIMHA: «Bbic-
nrasi MareMaTuka», «TeopeTrnueckre OCHOBBI AJIEKTPOTEXHUKNY, «BBeaenue B mpodeccuto», «Co-
BPEMCHHBIC DHEPIeTUYCCKUE CHCTEMBI M 3JICKTPOHHBIC MpeoOpazoBarenm», «IIEKTPOOOOpya0Ba-
HUE UCTOYHHUKOB IMUTAHUS, JIEKTPUUECKUX CETeH U MPEIIPUITUI.

HI/ICHI/IHHI/IHLI " IPAaKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI HeO6XOI[I/IMO Kak

npenuiecTpyromee: «PeneiHas 3amuTa CHCTEM 3JEKTPOCHAOKEHHUS», «OKCILTyaTalus CHCTEM
3JIEKTPOCHAOKEHUSD», BBITIOJHEHUE BBITYCKHOM KBATU(PUKALIMOHHON pabOTHI.

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dopmupyemble U
KOHTPOJINpyeMble
KOMITeTEeHIIUH
(K01 ¥ HAUMEHOBaHKE)

HNuaukaTopsl 10CTH-
JKEHHMS KOMIIeTeH N
(K0l ¥ HAMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

ITK-1 Crocoben
y‘-IaCTBOBaTI) B HpOGK-
TUPOBAHHUU CHCTEM
AIEKTPOCHAOKEHUS
00BEKTOB

T1K-1.3 BrImtoJIHSAET BBI-
60p oOopynoBaHUS TS
OTJICIbHBIX PA3/IEIOB
MPOEKTA Ha PA3IMIHBIX
CTaIUAX MPOEKTUPOBA-
HUS CUCTEM DJICKTPO-
CHaOKeHHST 00BEKTOB

3HaTh: (U3UYECKHUE OCHOBBI 3JIEKTpOMAr-
HUTHBIX TEPEXOIHBIX MPOIECCOB B CHCTE-
Max 3JIEKTPOCHAOKEHUS, CUCTEMBI eIUMHUIL U
cxemsbl 3amerienus COC, gonyiieHus U no-
PAOK pacuéTa KOPOTKHMX 3aMbIKAHH; Me-
TOJBI aHaNM3a M cOopa WHpoOpMamuu, mpa-
BUJIa pabOThl C TEXHUYECKOH HH(popMarmen
1o 1MoaA00py 000PYyIOBAHUS

YMeTb: COCTaBIATh CXEMBI 3aMElLICHUS
COC, paccuuThIBaTh MapaMeTphl AIEMEHTOB
U TapaMeTpbl aBapUUHBIX PEXHUMOB, BBIOH-
paTth He0OXoAMMOE 000PyTIOBaHNE

Bnaners: meromamu pacuera CHUMMETpPUY-
HBIX U HECMMMETPUYHBIX KOPOTKHX 3aMBbl-
KaHW U OOPHIBOB; HaBBIKAMH PaOOTHI C Ja-
OOpaTOpHBIMU CTEHJIAMU W ¢ WHGOpMaIH-
OHHOU TEXHUKOU




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

KOMMYTaIlMOHHBIX
armnapaToB U
CPEICTB 3aIIUThI

3ambIkaTend. KoHCTpyknus, NpuHIUIT OeH-
CTBUS, HA3HAYEHUE.

2.2. BBICOKOBOJBTHBIE BBIKIIOYATEIN, BBI-
KJIIOYaTelId  Harpy3Kd, IpeloXpaHUTENH,
pexioy3zepsl. Haznauenue. OOGo3HaueHus Ha
cxemax. Knaccugukarnms.

2.3. Beixmrouatenu. KoHCTpykIus, TpHHIUI
neucreus. [lapamerpsl. IIpoueccsl oTkiroue-
HUSI 1IeNel MEPEMEHHOT0 TOKa.

Bun ®opMbI TEKYLIETO
Monayan ytjeﬁ- HanMeHOBaHILIe TeM 3aHATHIl Cemectp |O6bem, w.| Bamibi | HuTepakTus, 1. KOHTPOJIs (HanMe-
(pa3neun) HOI1 pa- (y4eOHOI1 padoThI) HOBaHHE OLIEHOYHOT0
00TBI Cpe/cTBa)
1. OGurue crene- |Jlek. 1.1. Ilpenmer u copepkaHU€ TUCLUILIAHBEI. 6 4 - -
HUS O CUJIOBBIX HazHauyeHne cUIOBBIX KOMMYTAIIMOHHBIX aIl-
KOMMYTaIlMOHHBIX napatoB (CKA).
armapaTtax U cpef- 1.2. Obuue ompeneneHus U Kiaccuurarus
CTBAM 3aILUTHI B CKA. YcnoBHble 0003Hau€HUs Ha cXeMax.
HIIEKTPOCHAOKEHHUH 1.3. OcHoBHBIE TpeOOBaHUS, IPEABABIIIEMbIC
Kk CKA u cpeacTBam 3alliuThl B 3JEKTPO-
CHaO>KeHUHU.
IIp. OcHoBHbIE TpeOOBaHUS, IPEABIBISIEMBIC K 6 2 - - OreHka pemieHus
CKA u cpencTBam 3aiuThl B AIEKTPOCHA0- MPaKTUYECKHX 3a/1a4 U
JKEHUU. MPOBEPKA YCBOCHMS
MaTepuana
Cp. N3yuenne KOHCIIEKTOB JIeKui. 3yuenue 6 15 - -
TEOPETUUECKOr0 MaTepuana 1o yueOHuKam u
y4€OHBIM TOCOOMSIM C MMOATOTOBKON OTBETOB
Ha Bonpockl. [lororoBka kK npakTH4eCKUM
3aHATUSAM U J1aOOpaTOPHBIM paboTam.
2. Tunsl cunoBeIxX | JIek. 2.1. Pa3zpenuHuTENM, OTACIUTEIN, KOPOTKO- 6 2 - -




TEOPETHUECKOT0 MaTeprala o ydeOHuKaM 1
y4eOHBIM MTOCOOHSIM C MOATOTOBKOW OTBETOB

Bun ®opMbI TEKYLIETO
Mopnyasb ytjeﬁ- HanMeHOBamile TeM 3aHATHH Cemectp |OBbem, w.| Bamibi | HuTepakTus, 1. KOHTPOJIs (HanMe-
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) HOBaHHE OLEHOYHOT0
00TBI Cpe/cTBa)
2.4. ToxoorpannuuBaroiue peakropbl. Kon-
CTPYKULHS, IPUHLUI ACHCTBUS, HA3HAYCHHE.
IIp. PazpennauTenu, oTnenuTend, KOpoTKO3aMbl- 6 3 - - OreHka pemieHus
Karesau. BeICOKOBOJIBTHBIE BBIKITIOYATEIH, MPAKTHYECKUX 3a7a4 U
BBIKJIFOYATEIN HArpy3KH, IPEI0XPaHUTEINH, [IPOBEPKA YCBOEHUS
peksoy3epsl. Beikmouarenu. TokoorpaHudu- MaTepuaia
BaIOLIUE PEAKTOPBI.
Cp. N3yuyenue KOHCIIEKTOB JieKui. M3yyenue 6 25 - -
TEOPETUYECKOr0 MaTepraa 1o yueOHuKam u
y4eOHBIM MTOCOOHSIM C MOATOTOBKOW OTBETOB
Ha Bomnpockl. [IoAroToBKa K NPaKTHUECKUM
3aHATHIM U J1a00paTOPHBIM paboTam.
3. Bei6op cumnoBsix | JIek. 3.1. O6mme Bompockl Beibopa CKA. Hopma- 6 6 - -
KOMMYTallMOHHBIX TUBHBIE IOKYMEHTBI U PEKOMEH 1ALl U.
arnmnapaToB U pac- 3.2. Ha3naueHue pacyeToB KOPOTKHX 3aMbl-
YET KOPOTKUX 3a- kaHui B COC. OCHOBHBIE TONYIIEHUS U pac-
MBIKAaHU T YETHBIE YCIIOBHUSL.
3.3. CucreMbl €IMHMI] — OTHOCHUTEIBHBIE U
MMEHOBaHHbIE. BbIBOA TUNIOBBIX (OPMYIL.
3.4. CxeMbl 3aMelIeHUs] — IPABUIIa COCTaB-
nenus. [IpeoOpa3oBaHue cxem 3aMelleHusl.
IIp. CxeMbl 3aMelleHrs — TPaBUiia COCTABIICHHUS. 6 3 - - OueHka pelieHus
[Ipeobpa3zoBaHue cXeM 3aMelEeHUSI. MPaKTUYECKUX 3a]a4 U
[IPOBEPKA YCBOEHUS
MaTepuaa
Cp. N3yuyenue KOHCIIEKTOB JIeKui. M3yyenue 6 20 - -




Bun

®opMbI TEKYLIETO

Monayan yueo- HanmenoBanue TeM 3aHATHI KOHTPOJIs (HanMe-
N . Cemectp |O0beM, 4. banasl | UHTEpakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) HOBaHHE OLEHOYHOT0
00TBI Cpe/cTBa)
Ha BoIpockl. [IoAroToBKa K IPaKTUUECKUM
3aHATUSAM U JJaOOpaTOPHBIM pabOTaM.
4. Tpéxdaznusie Jlek. 4.1. Ananu3 cummerpuunoro K3 B nenu, nu- 6 12 - -

KOPOTKHUEC 3aMbIKa-

130582

TaeMOM HMCTOYHUKOM OECKOHEYHOIH MOIIHO-
ctu. ITonueiit Tok K3 u ero cocrasustoiue.
VY napusiit Tox K3.

4.2. Pacuer pexkxumoB K3 B MMEHOBaHHBIX
elMHuIax (Ha CTOpPOHE C HOMHUHAJIBHBIM
HanpspkeHueM Hike 1 kB).

4.3. Tpéxdasznsie K3 B nenu, nuraemoit uc-
TOYHHUKOM KOHEYHOH MomHocTH. I[lapamer-
pBl CHHXPOHHOI'O T€HepaTopa IpHU pa3HBbIX
pexumax K3. YcranoBuBLmiics u cBepxie-
pexoanbii pexum K3.

4.4. Bnusiuue APB renepatopoB Ha peXUMBbI
K3.

4.5. Meron pacu€THbIX KpuBbIX. JlomyleHus
Y TIOPSZIOK pacuéra.

4.6. BoiGop »5ekTpooOOpyIOBaHUS TI0 YCIIO-
BUSIM CTOMKOCTHU K Tokam K3.

4.7. Yyer U3MEHEHMs MapaMeTpPOB IPOBOJ-
HUKOB CETU. YBEIMYEHUE aKTHUBHOI'O COIIPO-
TUBJICHUS] TIPOBOJHUKOB OT UX Harpesa To-
KOM KOpPOTKOTO 3aMbIKaHus. TerioBoy craj
TOKa KOPOTKOTO 3aMbIKaHMSI.

4.8. IIpakTueckue METOABI pacuéra Tpex-
¢a3upix K3 B ycraHOBKax HampsikeHHeM 10 1
KB. YueTr MeCTHBIX HCTOYHMKOB U Harpy30K.




Bun ®opMbI TEKYLIETO
Mopnyasb ytjeﬁ- HanMeHOBaHILIe TeM 3aHATHH Cemectp |OBbem, w.| Bamibi | HuTepakTus, 1. KOHTPOJIA (Haume-
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) HOBaHHE OLEHOYHOT0

00TBI Cpe/cTBa)
IIp. Ananuz cummerpuunoro K3 B nenu, nurae- 6 2 - - OrueHka pemieHus
MOM UCTOYHUKOM OECKOHEYHON MOIIHOCTH. MPaKTUYECKHX 3a]1a4 U
[Tonueiit Tok K3 u ero cocrapiustomue. [IPOBEpPKa YCBOCHUSA
YV napnsiii Tok K3. Marepuasa
IIp. Pacuer pexxumoB K3 B ”MEHOBaHHBIX €11- 6 2 - - OreHka pemieHus
HUIaX (Ha CTOPOHE C HOMUHAJILHBIM HaIpsi- MPaKTUYECKUX 3a/1a4 U
xeHuem Huxke 1 kB). [IPOBEpPKA YCBOCHUS
MaTepuana
IIp. Tpéxdazupie K3 B 11enu, nuraeMoit HCTod- 6 2 - - OreHka pemieHus
HUKOM KOHEYHOHM MoIIHOCTU. [lapamerpbl MPaKTUYECKUX 3a/1a4 U
CUHXPOHHOTI'O T€HepaTopa MpH pa3HbIX pe- [IPOBEPKA YCBOEHUS
xumax K3. YcranoBuBmmiics u ceepxmnepe- MaTepuana
xoJiHbIN pexxum K3.
IIp. Meron pac4€THBIX KpUBBIX. JlonyleHus u 6 2 - - Onenka pemeHus
MOPSIIOK pacyéTa. MPAKTUYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuaia
ITp. [IpakTryeckure MeToAb! pacuéra Tpex(pazHbIX 6 2 - - Onenka pemeHus
K3 B ycranoBkax HampsbkeHuem a0 1 kB. MPAKTUYECKUX 3a0a4 U
VY4eT MEeCTHBIX UICTOYHUKOB U HAarpy3o0K. [IPOBEPKA YCBOEHUS
Marepuana
JIab. JIaGoparopnas pabota Ne 1. 6 4 - - Omnpoc Ha nabopatop-

HBIX 3aHATUAX I10
TEOPEeTUIECKOMY Ma-
repuany.
Breimonnenue u 3amu-
Ta 1a00-paTOPHBIX pa-
00T




HBIC KOPOTKHEC 3a-
MBIKaHH S

CUMMETPUYHBIX COCTABJISIOUINX Ul aHaIU3a
HKS3.

5.2. CxeMbl pa3IMYHBIX IOCJIEN0BATENIBHO-
CTeH U MpaBWJIa UX MOCTPOECHHUS.

5.3. CompoTtuBieHusi npsiMod, oOpaTHOM u
HYJIEBOW TOCIENOBATEIBHOCTA I pa3Jiny-
HBIX JJIEMEHTOB CXEMbl. BiIusHuE KOHCTpyK-
MM MarHUTONPOBOJAA M TPYII COEIUHEHHS
TpaHc(OpPMATOpPOB Ha CXEMBbl HYJIEBOH IO-
CJIEIOBATEIBLHOCTH.

5.4. IlpaBuno 3KBHUBaJEHTHOCTH MPSIMOMU IO-
cinenoBarenbHOCTH. CpaBHEHUE TshkecTH K3.
5.5. MeTonx pacyeTHBIX KPUBBIX MUl Ciydas
HK3. VY napusriit ok HK3. HK3 B cetsix Hmxke
1 kB. IlepexoaHslii mpolecc B Harpy3kax npu

Bun ®opMbI TEKYLIETO
Mopnyasb ytjeﬁ- HanMeHOBamile TeM 3aHATHH Cemectp |OBbem, w.| Bamibi | HuTepakTus, 1. KOHTPOJIs (HauMe-
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) HOBaHHE OLEHOYHOT0
00TBI Cpe/cTBa)
JIab. JlaboparopHuas pabota Ne 2. 6 4 - - Omnpoc Ha naboparop-
HBIX 3aHATUAX IO
TEOPETUYECKOMY Ma-
repuaty.
Beinonsenue u 3anu-
Ta J1abo-paTOPHBIX pa-
00T
Cp. N3yuyenue KOHCIIEKTOB JieKui. M3yyenue 6 25 - -
TEOPETUYECKOr0 MaTeprasa 1o yueOHuKam u
y4€OHBIM [TOCOOUSAM C NOATOTOBKOW OTBETOB
Ha Bompockl. [IoAroToBKa K IpaKTUUECKUM
3aHATHUSM U J1a00OpPaTOPHBIM paboTaM.
5. Hecummerpnu- | Jlek. 5.1 Bunsl HecuMMeETpHUUYHBIX aBapuil. Meton 6 10 - -




Bun ®opMbI TEKYLIETO
Mopnyasb ytjeﬁ- HanMeHOBamile TeM 3aHATHH Cemectp |OBbem, w.| Bamibi | HuTepakTus, 1. KOHTPOJIA (HauMe-
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) HOBaHHE OLEHOYHOT0

00TBI Cpe/cTBa)
HecuMMeTpuuHbIX K3.
5.6. Metop pacdeta mpoCTOro 3aMbIKaHHUS.
KoMIleHCHpOBaHHBIE CETH.
I1p. ConpoTuBieHus NpsMoii, 00paTHOM U HyIle- 6 2 - - OueHka peleHus
BOI OCJIEI0BATEILHOCTH JUIsl pAa3JIUYHbIX [IPAKTUYECKUX 3a7a4 U
3JIEMEHTOB CXEMBI. MIPOBEPKA YCBOCHUS
MaTepuaia
IIp. [IpaBuio SKBUBAJICHTHOCTH MPSAMOI1 OCIIEe- 6 2 - - OneHka peeHus
noBarenbHOCTU. CpaBHeHMe TsxecTH K3.. [IPAKTUYECKUX 3a7a4 U
MPOBEPKa YCBOCHUS
MaTepuaia
IIp. Meroa pacyera mpoCTOro 3aMbIKAHHUS. 6 2 - - Onenka pemeHus
MPAKTUYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuaia
JIab. JIaGopartopHas pabota Ne 4. 6 4 - - Omnpoc Ha nabopaTop-
HBIX 3aHATUSAX 110
TEOPETUIECKOMY Ma-
repuany.
BrinonHenue u 3amu-
Ta 1a00-paTOPHBIX pa-
00T
Jlab. JlabopaTtopHas padota Ne 5. 6 4 - - Ompoc Ha mabopaTtop-

HBIX 3aHATHUSIX 10
TEOPETUYECKOMY Ma-
Tepuaiy.
BrmosnHenne u 3a1mm-

ra J1abo-paTOPHBIX pa-




TEOPETUYECKOIr0 MaTepuasa o yueOHuKam u
y4eOHBIM TOCOOUSIM C MOATOTOBKON OTBETOB
Ha Bonpockl. [IoAroToBKa K NPaKTHYECKUM

Bun ®opMbI TEKYLIETO
Mopnyasb ytjeﬁ- HanMeHOBamile TeM 3aHATHIl Cemectp |OBbem, w.| Bamibi | HuTepakTus, 1. KOHTPOJIA (HauMe-
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) HOBaHHE OLEHOYHOT0
00TBI Cpe/cTBa)
oot
Cp. N3ydenue KOHCIEKTOB JieKUMil. M3yuenue 6 25 - -
TEOPETUYECKOr0 MaTepraa 1o yueOHuKam u
y4eOHBIM MTOCOOMSIM C MOATOTOBKOW OTBETOB
Ha Bomnpockl. [IoAroToBKa K NPaKTHUECKUM
3aHATUSAM U JJa0OPATOPHBIM pabOTaM.
6. [IpononpHas Jlek. 6.1. OOpbiBEI (pa3 W METOABI WX pacyeTa. 6 4 - -
HECUMMETPUS KomruiekcHbie cXeMbl 3aMelIeHusl U BEKTOp-
HBIE UarpaMMBbl P 0OpbIBaX.
6.2. Ci10’)KHbIC BUIbI aBapUil.
6.3. IIporpammHoe obecriedeHue Jisi aHaIH-
3a 3JIEKTPOMArHUTHBIX EPEXOAHBIX POLIEC-
coB B COC.
IIp. OOpbIBBI (pa3 1 METO/BI UX pacueTa. 6 2 - - Onenka pemeHus
MPAKTUYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuaia
JIab. Hrorosoe 3anstue. 6 2 - - Omnpoc Ha nmaboparop-
HBIX 3aHATUSAX 10
TEOPETUIECKOMY Ma-
repHuany.
Brinonnenue u 3amnmu-
Ta 1a00-paTOPHBIX pa-
00T
Cp. N3yuenne KOHCIIEKTOB JieKui. M3yuenue 6 15 - -




Bun

®opMbI TEKYLIETO

Mopnyasb yueo- HaumeHoBaHue TeM 3aHATHH KOHTPOJIs (HanMe-
N . Cemectp |O0beM, 4. banasl | UHTEpakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) HOBaHHE OLEHOYHOT0
00TBI Cpe/cTBa)
3aHATHUSM U J1a00OPaTOPHBIM padOTaM.
7. Ilpumepsl Bol- | JIek. 7.1. Ilpumepsl BbIOOpa pa3beAMHUTEIICH. 6 4 - -
6opa CKA 7.2. Ilpumepsl BIOOpa BEICOKOBOJIBTHBIX
BBIKJIFOUATENICH.
IIp. [Tpumepsnt Be16opa CKA 6 4 - - OreHka pemieHus
MPAKTHYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuaia
Cp. N3yuenne KOHCIIEKTOB JIeKui. M3yuenue 6 25 - -
TEOPETUUECKOr0 MaTepuana 1o yueOHuKam u
y4€OHBIM TOCOOMSM C ITOATOTOBKON OTBETOB
Ha BoMpockl. [IoAroToBKa K NPaKTUYECKUM
3aHITHUSIM U J1a00paTOPHBIM paboTam.
KoHnTponb 6 35,65
ITA Crada sK3aMeHa 6 0,35 - -
Hroro: 252




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisg OlleHKU 3HAHUM, YMEHHUS U YpOBHS NMpPO(ecCHOHANBHBIX KOMIETEHLIUN, MpuodpeTae-
MBIX BBIITYCKHUKOM B IIPOLIECCE U3YUEHUS TUCHUILTUHBI « CHIIOBBIE KOMMYTAIIMOHHBIE anmnaparsl U
CPEIICTBA 3aILUTHI B 3JICKTPOCHA0KEHUNY, UCTIONB3YIOTCS CIeAYIoIue 00pa3oBaTeIbHbIE TEXHOIIO-
TUU:

- IEKLUH C UCTIOIb30BaHUEM MYJIbTUMEIUNHOTO 000PYIOBAHNUS;

- MPAKTUYECKUE 3aHATUS C YCTHBIM OIPOCOM CTYJEHTOB U 3aKPEIIEHUEM TEOPETHUUYECKOTO
MaTepuana;

- 1abOpaTOpHBIE 3aHATHUS, KOTOPbIEC MO3BOJIAIOT IPHOOPECTH MPAKTHUECKUE 3HAHUS M HABbBI-
KM pabOThl C HOPMAaTUBHOM, METOAMYECKON, HAYYHO-TEXHUYECKON U CITPABOYHOM JIMTEPATypPOH;

- UHJIUBUIyaJIbHBIC U TPYIIOBbIE KOHCYIbTAIUU O TEOPETUUECKUM U IIPAKTUYECKU BOMPO-
caMm Kypca;

- BBIIIOJIHEHUE KYpCOBOW pabOThI;

- IPOBEICHUE CEMUHApa C 1eNbi0 POPMUPOBAHUS U Pa3BUTHUS MPO(ECCHOHATBEHBIX HABBIKOB
00yJaromuxcs;

- IPOBEACHHUE PA3NUYHBIX (POPM CaMOCTOSTENBHON PabOThl, KOTOpask BKIIIOYAET MOJATOTOBKY
K JICKIIAOHHBIM U TTPAKTUYECKUM 3aHSATHUSM.

6. MeToauuyecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

6.1. OOyuaromMcs HEOOXOAMMO O3HAKOMHTBHCS: C CO/AepKaHHMeM paboueil mporpaMmbl
JTUCIUILIMHBL, C IeNIIMU U 33/1a4aMy JUCHUILTUHBL, €€ CBSA3SMU C IPYTHMMH AUCHUIIIMHAMHA 00pa3o-
BaTEJIbHON IPOrpaMMbl, METOJUUYECKMMH pa3paboTKaMu 10 JaHHOW AUCLUILINHE.

6.2. MeTronnyeckue yka3aHus 10 MOJATOTOBKE K JEKI[HOHHBIM 3aHATHIM.

B Xonae J'IGKHI/IfI paccMaTpruBarOTCsA OCHOBHBIC ITOHATUA TCM, CBA3AHHBIC ¢ HUMH TCOPECTUUC-
CKHE U NPAKTUYECKHUE BOMPOCHI, AIOTCS PEKOMEHJAIMH JUIsl CAMOCTOSTEIbHON paboThl M MOATO-
TOBKC K INPAKTHYCCKUM 3aHATUSAM. HOBTOMy HU3Y4YCHUC TUCHUIITIMHBI Tpe6yeT CHUCTEMATHYECKOI'O 1
IIOCJIEI0BATENBHOIO HAKOIUIEHUS 3HAHUH, CIIEN0BATENIBHO, NIPOILYCKH OTIENbHBIX TEM HE MO3BOJIS-
10T TJIyOOKO OCBOUTH mnpeameT. [lepen ouepeaHoit nekiueil He00X0AUMO TPOCMOTPETH/TIOBTOPUTD
MaTepHuaibl npeaplayliel gekuuu. [Ipu 3aTpyaHeHusx B BOCHPUSATHM MaTepHaja cienyer olpa-
TUTBCS K OCHOBHBIM JIMTCPATYPHBIM UCTOYHHKAM.

6.3. Meroanyeckue yka3zaHHs [0 MOJTOTOBKE K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHSIM.

B xone mpakTudeckux M 1a00paTOPHBIX 3aHITUN YIIyOJSIFOTCS M 3aKpEIUISIFOTCSl 3HaHUS
o0yyaromuxcst Mo psiAy pacCCMOTPEHHBIX Ha JEKIMIX BOMPOcoB. IIpu MoAroToBke K MpakTHUECKUM
1 1a00paTOPHBIM 3aHATUAM O0YUYAIOIIUICS TOHKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— U3YYUTh MaTEPHAIIbI JICKIIUI;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOl TEME;

— BBIIIOJIHUTH JOMAIIHEC 3aJaHNEC, PEKOMCHOBAHHOC MMPEIOAaBaTCICM IIPU U3YYCHUHU KaX-
JIOW TeMBbI 3aHATHUS;

— IOATOTOBUTH OJIAHK OTYETA MO JabopaTopHOI padoTe.

6.4. CamocrosTenbHas paboTa BKIIOYAET B ce0s BHINOJIHEHHE PA3JIMYHOTO POja 3aJaHui U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro MarepHualia o ydeOHHKaM U y4eOHBIM MOCOOMSIM C
MOJTrOTOBKOHM K NMPakTHYECKUM 3aHATHAM. KOHTpOIb caMOoCTOsATeNbHONW paboThl 00yUYaIOIMXCs Hal
IIPOrpaMMOil Kypca OCYHIECTBIISIETCS B X0/1€ MPAKTUUECKUX 3aHITUN (YCTHBIN OIpOC, pelieHne 3a-
Jad, NyONMYHOEe BBICTYIUIGHME C JIOKJIAJOM [0 BBIOpAaHHOHW Teme, TEeCTHPOBAHUE).



7. OnleHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
Cemectp
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
6 [1K-1 (ITK-1.3) JlaGopartopusbie paboTsl 1-5

3amauu 111 KOHTPOJIBHBIX PabOT 1O Te-
maM 1-5

BrinonHenue xypcoBoi paboThl
TectoBbie 3aganus Ne 1-500

Bomnpocs! qu1s sx3amena Ne 1-60

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA

7.2.1. Onpoc no TeopeTHYeCKOMY MATEPHAILY

KpaTKOG OIMMCAHHUE U PErJIaMEHT BBINOJTHCHUSA

OHpOC IO TCOPECTUUCCKOMY MaTCpualy IIpU BbIIIOJIHCHUU IIPAKTUYCCKUX 3aJaHuN U O6CY)K—

ACHHUC MMOJIYYCHHBIX PE3YJIbTATOB.

Kpurepun onenku:

- OIICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIIM CTYACHT OTBCTUII 0oJIbIIIe YeM Ha I10JIO-

BHHY BOIIPOCOB;
- OLICHKA «HE 3a4TE€HO» - €CJIU CTYAECHT OTBETHUJI Ha IIOJIOBUHY WJIM MEHbIIIE BOIIPOCOB.

—

O O O O O 0O O O O O

O 0 0 0 W

7.2.2. TunoBbIe TeCTOBBIE 3aJaHUA

VY CTpoicTBO, Y KOTOPOTO BCE HITH OCHOBHOE AJIEKTPOOOOPYI0BAaHHE PACTIOIOKEHO HA OTKPhI-

TOM BO3/1yX€ NOJCTaHIUH:
KPY
€)%
3Py
0]
Py

Y CTpoicTBO, 3IEKTPOOOOPYAOBAHHE KOTOPOTO PACIION0KEHO B 31aHUH MOCTAHIINY:

KPY
€)%
3Py
0]
Py

Hocrouncta npumenenuss OPY Ha noacranumu:

yCTaHOBKa 0oJiee JOpOroro 31eKTpoo0opyA0BaHUS

COKpAIIIEHNE CPOKOB COOPYKEHUSI MOICTAHITUU
YMEHBIICHHE CTOMMOCTH TTOJICTAHIINT
0oJiee MaHEBPOCTIOCOOHBKI 1O CpaBHEHUIO ¢ 3PY
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Yem 00BIYHO BBHITIOTHSAETCS coequHeHre Tpanchopmaropa ¢ PY Huzkoro HanpsokeHus?
THOKUM TPOBOJIOM

MaKeTOM IIUH

Kabenem

DnekTpoarnmnapar, paboTamuil B 6J10Kke ¢ KOPOTKO3aMbIKaTEIeM:
MAaCJISTHBIN BBIKITIOUATEh
BaKYyMHBIH BBIKJIIOYATEh
OTJEINUTETD
pa3beIMHUTEIb
peaxkTop

DnekTpoarnrmapar, IpeIHa3HauYCHHBIN JIJIs OTKIIFOUSHUS 00SCTOYCHHOM TICTIH
OTICTUTEIh
KOPOTKO3aMBbIKAaTECJIb
pa3beaAUHUATEND
3JIEra30BbIi BBIKIIIOUATEIh
MPEIOXPaHUTEIh

Kak oTxitouaercs 1 BKJIIOYAETCS OTACIUTEND?
aBTOMaTUYECKH
BPYYHYIO
OTKJIIOYAETCS BPYYHYIO, BKIIIOYAETCS] aBTOMATUYECKH
OTKJIIOYAETCs] aBTOMATUYECKH, BKIIIOYAETCS B PYUHYIO

QHCKTpI/I“IeCKI/II\/'I arrmapar, Hpe,Z[Ha?»Ha‘leHHHﬁ I CO3JaHU S UCKYCCTBCHHOI'O KOPOTKOI'O 3a-
MBIKAHUS B 3JI. LCTIU ITPU MMOBPEIKACHUAX B TpaHC(bopMaTope:

OTIEIUTEIh
KOPOTKO3aMbIKaTeNb
MpeloXpaHUTENb
peaxkTop

paspsaHUK

CKOJIBKO TIOJTFOCOB KOPOTKO3aMBIKATEIIsl IPUMEHSIOT B AJICKTPOYCTAHOBKAX HAIMPSHKCHUEM 35
kB?

OJIMH
IBa

TpH

OJIVH WJIH JIBa

JIBa WM TPH

CKOJIbKO TOJIIOCOB KOPOTKO3aMbIKaTeNsl IPUMEHSIOT B 3JIEKTPOYCTaHOBKAX HANPSKEHUEM
110 kB?

OIINH
IIBa
TpHU
OJIMH WJIH JBa
JIBa UJIU TPU



11. Kak o603HauaeTCst Ha JIEKTPHUUECKOU CXEME OTACITUTEIh?

T
1

12.  Kak o6o3HauaeTcs Ha 3JIEKTPUUECKOM cXeMe KOPOTKO3aMbIKaTeNb?

T
1
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16.

o

Kaxkoii TOk 0ImycKaeTcst OTKIII04aTh Pa3beANHUTEISMU?
TOK XOJIOCTOT'O TOKA CHJIOBBIX TPaHC(OPMATOPOB

TOK 3a3eMJICHHSI HEeWTpasel TpaHCPOpMaTOpOB
HeO0O0IbI1I0H 3apsiiHbIi Tok BJI

He0o0Ib1110H 3apsiiHblil Tok KJI

YeM cHaOXaIOT pa3beAMHUTENN BO N30€KaHNE OIIMOOYHBIX OTKIFOUYEHUI TOKOB HArpy3Ku?
YEePBSYHBIM ITPHBOIOM
3a3eMJISIOIIMMHU HOXKAMU
YCTaHOBKOW OOJIBIIOTO KOJMYECTBA H30JIATOPOB
0JIOKHPOBKOM
YCTQHOBKOH B 3JIEKTPUYECKOI cXeMe BBICOKOBOJIBTHOTO BBIKITFOUATEIS

Kakue 13 nepeuncieHHbIX TUIIOB Pa3beIMHUTENIEH OTHOCATCS K pa3beIUHUTENSIM HapyKHOU
YCTaHOBKH?

PB®

PB
PH/I3

PBP3

Kak o603HauaeTcst Ha 3JEKTPUUECKOI cXeMe pa3beIUHUTENh?

e
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Kak BKJII0YArOT M OTKJIF0YAIOT BHICOKOBOJIBTHBIE BBIKIHOYATEIN?
BPY4IHYIO

JVCTaHIIMOHHO

AaBTOMATUYECKU

BPYYHYIO UJIM aBTOMAaTUYECKU

YTo UCIOB3YIOT [UIsl TAllIEHHs] IyTH B BBICOKOBOJIBTHBIX BBIKIIHOYATENAX ?
Macio

BaKyyM

JJeras

MarHuTHOE MoJie

Kax o603HadaeTcs Ha IJEKTPUIECKOIN CXEMe MACIISTHBIN BBIKIIFOYATEITh?
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2.

DJneKTpoanmapar, IpeJHa3HAYE€HHbIN 111 OJHOKPATHOTO OTKJIFOUEHHUS 3. LIEMH MPU KOPOT-
KOM 3aMbIKaHUH WJIH MEPETPYy3Ke:

KOPOTKO3aMbIKaTENb
peI0OXpaHUTEIh

peaxkTop

pa3psIHUK

BBIKJTIOYATEIh

JUist 32U THI Yero MPUMEHSIOT BBICOKOBOJIBTHBIE IJIaBKUE TPEAOXPaHUTENN?
TpaHcGOpPMaATOPOB HEOOIBIION MOITHOCTH

AIIEKTPOABHUraTENeH

pacnpeenuTeNbHbIX CETel

TpaHchOpMaTOPOB HATIPSHKCHUS

Ha ocHoBanuu uero cyznsar o neperopanuu npepoxpanurens tumna [IKH?
0 TIOKa3aHUSIM PUOOPOB

10 YKa3aTesto cpabaThIBaHUS

0 MOATOPEBIIUM KOHTAKTaM

10 TPECHYBIIIEH TPyOKe

10 BBICHIMAIOLIEMYCS MTECKY



23. Ha ocHOBaHuHM Yero CynasT O neperopaHuu npenoxpanurens tuna [1K?
10 TTOKa3aHUsIM TPUOOPOB
0 yKa3aTesro cpadaTbiBaHUs

o
@)
O TIO HOATOPEBIINM KOHTAKTaM
O TIO TpeCcHYBIIEH TpyOKe

¢

10 BBICHITAIOLIEMYCS IIECKY

24. Kak o0o3HayaeTcsi Ha AIEKTPHUECKON CXeMe MPEeTOXPAHUTENb?

|
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\
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25. B xakom pexume paboTaeT TpaHCcPopMaTOp HANPSKEHUS?
B PEKHMME KOPOTKOT'O 3aMbIKaHUS
B PEXHMME X0JIOCTOT0 X0/1a
B PEXHME NEperpys3Ku
B HOPMaJIbHOM PEXKHUME

0O O O O O

B PEKHUME HENOTPY3KH



26. BenmuuHa TOKa Ha BTOPUYHOW 0OMOTKE TpaHCchopMaTopa ToKa:
100 A

O 0O 0 0 O
W
>

N

7. BenuumHa HanpsHKEHUS HA BTOPUYHON 0OMOTKE TpaHc(hOpMaTOpa HApsKEHUS:
100 B
10B
5B
2B
0,1 B

o O O O O

8. Kaxk obo3HavaeTcs Ha HIEKTPHUYECKON cXxeMe TpaHchopMaTop Toka?




29. Kak o0o3HauaeTcsi Ha ANMEKTPHUUECKON cxeMe TpaHc(HopMaTop HAPSHKEHHS?




30. Kak ob6o3HayaeTcs Ha SJIEKTPUUECKON CXeMe CHIIOBOM JIBYXOOMOTOUYHBIN TpaHCHOpMAaTOp ¢
PITH?

gA
“»
8

D

1. Yem xommiekryercsa 3PY I'TIIT?

OTJICTTUTEIIEM B KOPOTKO3aMbIKaTEIIeM
CUJIOBBIMHU TpaHC(hOpMaTOpaMu
ssuerikamu KCO

syerikamu KPY

syerikamu KCO nau KPY

0O O O O O W



KpaTKOC ONMMCAHHUE U PErJIAaMEHT BBINNOJTHCHUSA

3aI[aHI/IC BBITIOJIHACTCA IMTHCHbMCHHO. OI.[CHI/IBaeTCH IMPaBUJIbHOCTL BBIIIOJIHCHHA 3aJlaHUA U
KOJIMYCCTBO AOIMMYUICHHBIX IIPH BBIIIOJIHCHUHA 3aJaHUA OIIIHOOK.

Kpurepun onenkmn:

- OLCHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT OTBCTUII 0o0JIbIIIE YeM Ha I10JI0-
BHHY BOIIPOCOB TECTA,
- OIICHKA «HEC 3a4TCHO» - CCJIM CTYJACHT OTBCTUJI HAa NOJIOBUHY HUJIM MCHBIIC BOIIPOCOB TCCTA.

7.2.3. JIaGopaTopHbIe 3aHATHSA
Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

Jlaboparophast padota Ne 1. Pacuer tpexdasznoro K3 Ha cropone Hmxke 1000 B (B mernm, nu-
TaeMOM UCTOYHUKOM OECKOHEYHOW MOIIIHOCTH).

Jlaboparopuast padora Ne 2. Pacuer tpexdaznoro K3 B memnu, muraeMoil UCTOYHHUKOM KO-
He4uHOH MolrHocTU. Pacuet Tpexdaznoro K3 B cnoxnoit cxeme 93C. MeToj pacueTHBIX KPUBBIX.

JlaboparopHast pabora Ne 3. Pacuer HecuMMeTpudHbIX aBapuii B DOC, mATaeMOi NCTOYHU-
KOM KOHEYHOH MOLIHOCTH. MeToJ CHMMETPHUHBIX cocTaBisitomux. [locTpoeHne KOMIUIEKCHOU
cxemsbl 3amenienns HK3 u o6pbIBoB.

JlaboparopHas pabota Ne 4. MonenupoBaHue U aHAJINU3 EPEXOTHBIX MPOLECCOB JIJIS CIIydast
tpexdaznoro K3 Ha cropone Hmke 1000 B.

JlaboparopHas pabota Ne 5. MonenupoBaHue U aHAJIU3 EPEXOTHBIX MPOLECCOB JIJIS CIIydast
HecummeTpuuHbIX K3 B DOC. Iloctpoenue Bekropubix quarpamm HK3 1 oOpsiBoB.

Kpurepun onenku:

- OLCHKA «Ba4YTCHO» BBICTABJISACTCA CTYACHTY, €CJIIM CTYACHT BBIMNOJIHUI U 3alllUTUIT na60pa-

TOPHYIO paboTy;
- OIICHKA «HE 3aYTEHO) - €CIIM CTYJCHT HE BBHIIIOJIHIII M HE 3alUTIII Ja00paTOpHYIO paboTy.

7.2.4. Onpoc Ha 1a00PATOPHBIX 3AHATHSAX MO TEOPETHYECKOMY MAaTEPHAJTY
KouTtpoJbHble BOnpochI:

Kak npuBectu k 6a3ucHON CTYIIEHU CONMPOTHUBIIEHUE MUTAOIIEH CETH?
Kak mpuBect k 0a3UCHOMN CTYIEHU CONPOTHBIICHHE JTUHUN?
Kak paccunrtars npuBeneHHOe K 0a3MCHOM CTYNEHH pEaKTUBHOE CONPOTUBIICHHE
Tpanchopmaropa?

1.4. Kak paccuutaTh npuBeJeHHOE K 0a3UCHOM CTYNEHN aKTUBHOE CONIPOTUBIICHHE
Tpanchopmaropa?

1.5.  Kakwue anemMeHThI aBapUIHON LIETIN ONPEAEIIAIOT, B OCHOBHOM, BeIM4YMHY Toka K37

1.6.  OnumuTe NOPSAAOK BBIBOJA TUIOBBIX (OpMYI 1Jisl pacuera TokoB K3 Ha cropoHe Hike
1000B.

1.7.  IlpuBenurte anroput™ pacuera Tpex¢asznbix TokoB K3 Ha ctopone Hike 1000B.

2.1.  Csepxnepexoansiii Tok K3 — uto 310 Takoe? Kakumu napamerpamu oH
omnpexaensierca?

2.2. llepexonuslii Tok K3 —uto 310 Takoe? Kakumu napamerpamu OH
onpexaensierca?



2.3.
24.
2.5.
2.6.
2.7.
2.8.
3.1.
3.2.

3.3.
3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

4.1.
42.
43.
4.4.
45.
4.6.
5.1.
5.2.
5.3.
5.4.

5.5.

5.6.
5.7.

5.8.

VYcranosuBmmiics Tok K3 — uro »To takoe? Kakumu napamerpamu oH
omnpeaensieTcs?

Kakue nmacroptHble mapamMeTpsl ONUCHIBAIOT CHHXPOHHBIN TeHeparop?

[ToueMy reneparop 3amenaeTcsi CONPOTUBIECHUEM 110 MPOI0JIBHOM ocu?

Kak Biusier APB reneparopa Ha xapaktep nepexoHoro npoiecca npu K3?

Kak n3mensiercs Ink=f(T) mo mepe ynanenue Touku K3. ot ucrounuka

MATAHUS?

Haiite onpenenenue ynapaomy Toky K3, oT Kakux mapaMeTpoB CXeMbl OH 3aBUCUT?

B yem cyTh MeTOZa CHMMETPHYHBIX cocTaBisitomux? Kakoii mopsiok uepenoBanue a3 B
CUCTEMax MpsSIMOiA, 00paTHOM M HYJIEBOH MOCIEIOBATEIBHOCTEH?

Kak 1o n3BecTHBIM CHMMETPUYHBIM COCTABIISIOMNM (ha3bl "A" MOCTPOUTH BEKTOPHBIE
JUarpaMMbl TOKOB M HampspDKEHHS BO BeeX (azax npu HK3?

Kax cTposrcst cxembl mpsiMoii, 00paTHOM U HYJIEBOU TocienoBarensHocteit mpu HK3?
Kakumu mapameTpaMu 3aMeniaroTCsi TeHEPATOp ISl CXEM Pa3IUYHbBIX
[IOCJIEI0BATEIbHOCTEN ?

Kak 3amemarorcs napamerpst aunuii (BJI u KJI) ans cxem pa3inuyuHbIx
MIOCJIEI0BATEIbHOCTEN ?

Kakumu mapameTpaMu 3aMenieHsl AByX0OMOTOYHBIE TpaHCHOPMATOPEI B CXeMaX HYJIEBOI
MOCIEIOBATEIILHOCTH B 3aBUCHUMOCTH OT Touku K3. [Touemy?

Kak oka3piBaeT BIUSHUE HA CXeMY HYJIEBOU MMOCIEI0BATEIbHOCTH aBTOTpaHc(hOpMaTop,
TPEeX0OMOTOUHBIN TpaHchopMaTop? YKaKHUTE HA CXEME.

[IpaBuIio SKBUBAJICHTHOCTH MPSAMOI MOCIEI0BATENILHOCTH. UTO Takoe «J00aBOYHOE
conpotuBiieHre»? Uto xapakrepusyeT KodpduiueHt m(n)?

[IpaBuiio SKBUBAJICHTHOCTH TOKA MPSIMON MOCIEAOBATEIBHOCTH. Y KQXKUTE pacUeTHHIE

(bopMyIIbI.

Kak u3zmensiercs Bo BpemeHnu cnararomue Toka K3 npu nuranum aBapuitHON cxemsl
UCTOYHUKOM OE€CKOHEYHOM MOIIHOCTH?

Kakue anemeHTsl aBapuiiHOM 1IeTH ONPEENA0T B OCHOBHOM BeMuuHy Toka K3 Ha cTopone
Huxke 1000 B?

AMIUIMTYAHOE, MTHOBEHHOE U AelcTBytomue Toku K3. Jlaiite onpenenenus.

Yem oTiinyaroTCs pac4E€THBIE YCIOBHS OT JOMYUIEHUH Npyu a”Hanu3e aBapuii B COC?

Uem 00ycCIiioBIIEHO 3aTyXaHHUE MEPUOANIECKON cocTaBisitoniei Toka K3 Bo BpeMeHnu
(TermoBo# cnaja Toka)?

OnumuTe NoHATHE "UCTOYHUK O€CKOHEUHON MOIIHOCTH (HEU3MEHHOTO MUTAHMS)".

OcHoOBHbIE BU/Ibl HECCUMMETPUYHBIX HApYIIEHUH HOpMaIbHOU pabOThl U OCOOEHHOCTH UX
pacuera?

Otnuums pacuetoB HecumMeTpuaHoro K3 B cetn Hanpsixkennem Beime 1000 B ot
HecummetrpuuHoro K3 B cetu HanpsikenueMm Huxe 1000 B?

Kak 1o u3BecTHbIM CHMMETPUUYHBIM COCTABIIAIOMUM (a3bl "A" MOCTPOUTH BEKTOPHBIE
JMarpaMMbl TOKOB M HampsikeHus Bo Beex (azax npu HK3?

Kak Bnuser pexxum HelTpanu JByX0OMOTOUHBIX TpaHC(HOPMATOPOB HA COMPOTUBIICHUS
CXEMBbI HYJIEBOH IIOCIEA0BATENBHOCTH?

Toxu nmpocteix K3. B uém onacHocts TOKOB npocTeix K3? [Topsaok pacuera u MeToIbI
OTrpaHUYCHUS.

[IpononsHas HecumMeTpus. Kak €€ MoIenupyroT U pacCUYUTHIBAIOT?

[Toyemy cOnTpOTHUBIICHUE JIMHUU JIIEKTPOIIEPENAUH I TOKA HYJIEBOMU ITOCIIEI0BATEIbHOCTH
OombIie, yeM Jutst mpsiMoit? UTo oka3bIBaeT BIMSHUE HA HETO?

Kak BnusitoT aBTOTpanc(opMaTopsl HA CyMMapHOE COTIPOTUBIICHNE CXEMBI HYJIEBOM
OCJIEN0BATEIILHOCTH ?



Kpurtepuu ouenku:

- OLICHKA «3aYTEHO» BBICTABIISACTCS CTYACHTY, €CIIM CTYACHT OTBETHJI OOJIbIIE YeM Ha TOJIO0-
BUHY KOHTPOJIBHBIX BOIIPOCOB;

- OIICHKA «HE 3aYTEHO» - €CIU CTYAEHT OTBETHJI Ha IMOJIOBHHY MJIM MEHBIIE KOHTPOJIbHBIX
BOITPOCOB.

7.2.5. 3aga4m VI KOHTPOJILHBIX PadoT:

1. Tunossie popmyJibl

1.1. TTonyants hopMyny it IpUBEACHUS K Oa3UCHOM CTYIIEHH B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJICHHS X, 3aJJAHHOIO B MMECHOBAHHBIX €IUHULIAX.

1.2. HOHy‘lI/ITB (1)OpMy.]'Iy JJI IIPUBCACHUA K 0a3ucHOM CTYIICHHU B UMCHOBAHHBIX CAUHULIAX COIIPO-
THUBJICHUSA X, 3aIaHHOT'O B OTHOCUTCIIBHBIX CAUHUILIAX, ITIPHU N3BCCTHBIX UH, SH.

1.3. TTonyants hopMyny Iist IpUBEACHUS K Oa3MCHOM CTYIIEHH B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJICHUS X, 3aJAHHOTO B OTHOCHUTEJIBHBIX €IMHULIAX, IIPU U3BECTHBIX UH, IH.

1.4. llonyuuts Gopmymy amns npuBeAeHHs K Oa3UCHON CTYNIEHU B MMEHOBAaHHBIX €IUHHIIAX COMPO-
TUBJICHUS X, 3aJaHHOTO B % K HOMUHAJy, pH U3BeCTHHIX UH, SH.

1.5. IMonyuuts Gopmymy ais npuBeAeHUs K Oa3UCHOM CTYNEHU B HMEHOBAHHBIX €IUHHIIAX COIPO-
TUBJIEHUS X, 3alaHHOrO B % K HOMUHAaIy, Ipu u3BecTHoIX UH, IH.

2. Pacuér Tpéx(da3HbIX TOKOB KOPOTKOI0 3aMbIKAHUS OT INMH 0€CKOHEYHO! MOIIHOCTH.

2.1. Iloctpouts U mpeobpazoBaTh K yAOOHOMY Ui pacuéra Toka TpEX(a3HOro K.3. BUAY pacuér-
HYIO cXeMy (HapHuCOBaTh CXEMY).

@ | Ti i

T3 T? 2

2.2. TlocTpouTh pacu€THyIO cXeMmy M npeoOpazoBaTh €€ K BHIY, yJOOHOMY JUIs pacuéTa TOKOB
Tpex(das3Horo K.3.
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2.3. [TocTpouTh BO BPEMEHH TOK MIEPEXOHOTO Tporiecca mocie 3-pa3Horo K.3. eciu J0aBapuiHBIN
pexuM - xonoctoit Xxon, Ecm=1, x=1, misg o=0 u /2.

PO

2.4. ITocTpouTh BO BPEMEHH TOK IEPEXOTHOTO Ipoliecca rmocie 3-Gpa3Horo K.3., eCiu ECZ\/E , X=1,

o

2.5. TloctpouTh BO BpEMEHHM TOK MEPEXOIHOTO Mporiecca nocie 3-(ha3Horo K.3., ecliu EcmZ\/E ,

r=1, s 0=0 u o=m/2.

X=1, r=1, nnsa o= -n/4 u a=mn/4.
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3. Pacuét Tpéx(a3HbIX KOPOTKUX 3aMBIKAHHUI 0T HCTOYHUKOB KOHEYHO! MOIIHOCTH.

3.1. Paccuntatrh cBepXnepexo HbIi U YIapHBIA TOK NP TPEX(Pa3HOM K.3. B CXEME:

r P T é
[TapameTpbl 37IEMEHTOB CXEMBI:

r P T
Sg=50 MBA Us=10xB U1/U2=10/110xB

Ug=10kB  In=3 kA Sy=100 MBA
x'¢=0.20 xp=15% ug=0.1

3.2. MeTo10M pacu€THBIX KPUBBIX OMPEACIUTD MEPEXOIHBIN MPOIECC B TOUKE K.3. MPU TPEXPa3zHOM



K.3. B CXEMC!

r P T
[TapameTpsl cXeMbl:
r P T
TT ¢ APB Ug= 10xB U1/U2=10/110 kB
x'a=0,144 Iz =10 kA ug =10 %
Sy =100 MBA xp =10% Sy =100 MBA

3.3. Paccuntarh cBepXmepexoAHbIH U YAapHBINA TOK B TOUKE ABYX(A3HOTO K.3. B CXEME:

T2 r
(D0
T1
[TapameTpsl CXEMBI:
C JI T1 T? r
xc=0 Xo0=0.45 Om/xm 110/10 xB 100/35 kB Py=80 MBT
1= 40 kM Sg= 100 MBA Sug=10 MBA cos o= 0.80
/7= 60 xMm ug=10% ug= 6% x4=0.15

Uy=110 kB

3.4. OnpenenuTh CBEPXNEPEXOAHBIN M yCTAaHOBUBLIMICSA TOK TPEX(HA3HOTO K.3. B TOUKE K.3. CXEMBbI
IIpU HAIM4YNHU U oTcyTcTBUM APB.
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[TapameTpsl CXEMBI:

I T1 T2 JI
Sy=100 MBA U1/U2=110/220kB  U1/U2=220/35kB  X=0.50 OM/kM
x'4=0.200 U= 5 % ug= 10% /=106 xm
xd=1.0 Sy =100 MBA Sy =10 MBA Ug= 220 kB
Ug= 10 xB
APB K=3

3.5. Meronom pacy€THBIX KPHUBBIX OINPEACTUTHh MEPEXOIHBIN MPOIecC BO BpeMeHHU MpH 3-(ha3zHoM
K.3. B CXeMe (ISl TOYKH K.3.):
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[TapameTpbl CXEMBI:

r T1 T? JI
Sg=50 MBA U/U2=10/110 xB U1/U2=110/35 kB Xo0=0.40 Om/xm
x'4=0.200 ug= 8% ux= 8% /=50 xm
I'T ¢ nemmd. S =100 MBA Sg =100 MBA Ug=110 kB

APB - ectb

4. Pac4yéT HecHMMeTPHYHBIX KOPOTKHX 3aMbIKAHUIA.

4.1. TlocTpouTh CXeMbI MPSAMON, OOPATHON U HYJIEBOH MOCIIEI0BATEILHOCTH ISl 2JIEMEHTOB t = 0 1
t=oo0 (APB nerT).
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4.2, HOCTpOI/ITb CXEMY HYHCBOﬁ OCICI0BATCIIbHOCTHU JJIsA CXEMBI:

4.3. [locTpouTh cxeMy HYJIEBOM MOCIEIOBATEILHOCTH JIJIsi CXEMBI:
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4.4. Paccuutarh CBEpXNEpPEXOJHBIA U YCTAHOBUBILIUNCSA TOK B TOYKE K.3. MPU OAHO(DA3HOM K.3. B
CXeMe:
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[TapameTpbl CXEMBI:
r P Tl T2 JI
Sy=100 MBA Ugz=10 kB 10/110 kB 10/110 kB Uy=110 xB

X ¢=0,10 Ig=10 kA ug=10% ug=10% Xo0=0.4 Om/xm
APB - mer Xp=5 % Syg=100 MBA Sx=100 MBA =50 kM
xd =2,00 Xo(0)=1.2 Om/km

4.5. PaccunTaTh CBEpXIEPEXOIHBIN TOK B TOUKE K.3. IPHU 2-(a3HOM K.3. B CXEME:!

r T n :é

[TapameTpsl CXEMBI:

r T JI
Pu =80 MBA Sy = 100 MBA 2 menu Xo0=0.45 Om/xMm
cos ¢y = 0.80 ug =10 % Uyg=110 xB £ =60 kM

x'a= 0,150 U1/Up = 10/110 kB
7.2.5. IlpumepHasi TeMaTHKAa NMHUCbMEHHBIX PadoT (KypcoBbIX, pedgepaToB, KOHTPOJIb-
HBIX, PACYETHO-TPaUYECKUX U JAP.)

Tema kypcoBoit paboThl: «PacueT CHMMETPUYHBIX U HECUMMETPUYHBIX KOPOTKHX 3aMbIKa-
HUI B CUCTEMaX 3JIEKTPOCHA0XKEHHUs U BBIOOD BBIKITIOUATENEil» (BBIIOIHIAETCS IO BapUaHTaM).

Kpurepun 1 HOpMBI OLIEHKH KYPCOBBIX padoT

Onenku Kpurepuu u HopMbl OLIEHKU

«OTIIHUYIHO» «OTIHYHO» CTaBUTCsA, €CJIM CTYJACHT BBIIIOJIHUII BCC pasaciibl KprOBOfI




paboThI MPaBWIILHO, CAJ €T0 B 3a4ETHYIO HEJIEJII0 M OTBETHJI IIPU 3allUTe
KypcoBOi pabOThI Ha BCE BOIIPOCHI.

«XOpOoUIo»

((XOpOIHO)) CTaBUTCH, €CJIM CTYJACHT BBIITOJIHUJI Pa3acibl KprOBOﬁ pa60T1,1
C HECYHICCTBCHHBIMU HCTOYHOCTAMU, CAall KYpCOBYIO pa60Ty B 3a4CTHYIO
HCICJIIO U OTBETHUJI ITPU 3aIUTC KprOBOﬁ pa60Tm Ha BCC BOIPOCHI.

«YAOBJICTBOPUTCIILHO»

«Y IOBIIETBOPUTENIBHO» CTABUTCS, €CIHM CTYIEHT BBIOJIHUI Pa3lenbl Kyp-
COBOM pabOTHl C HEKOTOPHIMU HETOYHOCTSIMH M 3aTPYIHHIICS B HEKOTOPBIX
OTBETaxX NPH 3alIUTEe KYPCOBOW pabOTHL

«HCYOOBJICTBOPUTECIBLHO»

«HeynoBneTBOpUTENbHO» CTABUTCS, €CIIM CTYAEHT HE BBINMOJIHWI KypCO-
BYIO paboTy B CPOK.




7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Ne
Bomnpocsl k 3xk3ameny
n/n
1 | Ha3znaueHue u OCHOBHBIE (DYHKIIMU CHJIOBBIX KOMMYTAI[MOHHBIX allapaToB.
2 | Obmue onpenenenus u knaccupukanus CKA. YcnoBHble 0003HAYCHHS HA CXEMax.
3 | OcHoBHbIe TpeOoBaHusl, npeabsBisiemble K CKA u cpeacTBaM 3almThl B 3JIEKTPOCHAOKE-

HUH.
4 | PazpenuHHTENH, OTACIUTENN, KOPOTKO3aMbIkaTesn. HazHauenne. O003HaUYeHUE HA DJICK-
Tpuyecknx cxemax. Knaccuduxanusi.

5 | Pa3peruHUTENN, OTIICNINTENN, KOPOTKO3aMbIKaTeIM. KOHCTPYKIWSI, TPUHITHIT JCHCTBUSI.

6 | PazpenuHuTENN, OTHEIHMTENN, KOPOTKO3aMbIKaTenu. [lapameTpsl 3THX amnmaparoB. Y cio-
BHS BEIOODA.

7 | OTKiIrOYEHHE TeTel IepEMEHHOro Toka. [Iporecchl, COMPOBOKAAONINE OTKIIFOUCHHE T1e-
neil. BoccraHoBNIeHME HANpsHKEHUsI HA KOHTAKTAX BBIKITFOYATEIISI.

8 | BeicokoBObTHBIC BhIKITIOUaTe M. Haznauenne. O003HAYCHHE HA JIEKTPHUYCCKUX CXEMaX.
Knaccudukanusi.

9 | BBICOKOBOJIBTHBIC BBIKJIFOUATENU. [lapamMeTphl, XapaKTepU3yIOIIHE BBHIKIFOYATENN. Y CII0-
BHsI X BBIOOpA.

10 | Macasiabie BeIKirouaTenu. KOHCTpyKIUs, TPUHIUN AeUCTBUS. JIOCTOMHCTBA M HEIOCTAT-

KH.

11 | Manomacnsable BbIkTtoYaTenu. KoHCTpyKIus, npuHIun AelictBus. JlocTonHCTBa U HEZ0-
CTaTKH.

12 | Bo3aymnble BoikmtoyaTenu. KoHCTpykuus, mpuHIUN AeicTBus. J(OCTOMHCTBA M HEAO-
CTaTKH.

13 | Dnera3oBbie BeIkTIOUaTenu. CBoiicTBa aineraza. KoHcrpykius, npuHun aerctus. [o-
CTOMHCTBA Y HEIOCTATKH.

14 | DnekTpomarHuTHble BbIKIo4aTenn. KoHcTpykuus, npuHuun aenctBus. JloctomHcTBa M
HEJOCTaTKH.

15 | BakyymHusle BbIkarouaTenu. KoHCTpykuus, mpuHUuI aevcTBus. J[OCTOMHCTBA M HENO-
CTaTKH.

16 | Beiximouarenu Harpy3ku. Haznauenne. O0o3HaueHHe Ha 3JeKTpUuecKux cxemax. Kiac-
cuduKanus.

17 | Ilpenoxpanurenu. Haznauenue. O0o3HaueHne Ha 3ieKTpuueckux cxemax. Kmaccuduka-
LUl

18 | Pexnoysepsl. Haznauenue. OGnacTh UCHONB30BaHUSA. DIEMEHThI KOHCTpYKIMHU. [Ipenmy-
LIIECTBA HCII0JIb30BAHUS PEKJIOY3EPOB Ha CEJIbCKUX JIMHUSX.

19 | TokoorpannuuBaromye peakropbl. KOHCTpyKIMs, NPUHIMI I€UCTBUS, HA3HAYEHUE.

20 | O6umme Bonpockl BeiOopa CKA. HopMaTuBHbIE TOKYMEHTHI M PEKOMEH 1ALl H.

21 | O6mwme Bonpocsl BeIOopa CKA. ITpumep Boibopa CKA.

22 | [lpuuwnsl u cnencteus K3. 3agaun, BeI3pIBaromine HE0OX0MMOCTh pacuéTa MmepexoHbIX
niporieccos (I111).

23 | OcHoBHbIE nonynieHus npu pacuére K3.

24 | IlpuBeneHue BEIWYMH HAIPSHKEHWH, TOKOB U CONPOTHBIIEHUH K OJHOM CTYIEHU HaIlps-
KEHHUSL.

25 | BeBog THHOBBIX (opMyJ A pacdeToB pexxuMoB K3 ¢ HOMUHAIBHBIM HampsiKEHUEM
Hrxke | kB.

26 | IMopsgok pacuéra tpé€xdaznoro K3 B menu, murtaeMoil HCTOUHUKOM OECKOHEYHOW MOII-




Bomnpocekl Kk 3K3aMeHy

n/n
HOCTH, Ha CTYIIEHU HarpsbkeHueM Hke 1 kB.

27 | CucreMa OTHOCUTEILHEIX €IUHUIL.

28 | BeiBog TunoBsIX opmyiiel 1iis pacuetoB pesxkumoB K3 ¢ HanpsbkenneM Beiie 1 kB.

29 | IlpaBuna coctaBienus cxem 3amenienus. [IpaBua npeobpazoBaHue cxeM 3aMelIeHHs.

30 | Ilepexomnslii mporecc B mpocteitel Tpéxdaznoit nenu. [lonusiii Tok K3 u ero cocras-
JISFOLIHE.

31 | Anepuonnueckas cinararoomas Toka K3, ee HaualibHOE 3HA4Y€HHE, MOCTOSIHHAs BPEMEHHU
3aTyXaHusl.

32 | Ceepxnepexoanbiii Tok K3.

33 | Yaapusiii Tox K3.

34 | DkBUBaJIEHTHAs MTOCTOSIHHAS BPEMEHH 3aTyXaHUs alepruoOJUYeCKUX Claralolux Tpexdas-
Horo Toka K3. MeTopl X TOYHOTO M MPUOIMKEHHOTO pacyera.

35 | YcranoBuBmmiics pexum Tpéxdaznoro K3 B menu, nuraeMoil HCTOYHMKOM KOHEYHOM
MOIIHOCTH.

36 | [lapameTpsl CHHXpPOHHOIO reHepaTopa npu pasHbix pexxumax K3. CuHXpoHHBIE, nepe-
xoJHble U cBepxnepexoHbie I/IC u conpoTuBieHUs.

37 | Bnusaaue APB reneparopos Ha pexumbl K3.

38 | Havyanpnbiii MOMeHT Tpéxdaznoro K3 B nienu, nuraeMoii ICTOYHUKOM KOHEYHOH MOIITHO-
CTH.

39 | YcranoBuBmmiics pexxuM Tpexdasznoro K3 cuHXpoHHOro reHeparopa.

40 | Onementsl Harpy3ku DIC u cucreM aekTpocHabxenus. x Bnusuue Ha 111 npu Tpex-
¢daznom K3. O6o0ieHHast Harpy3ka — XapaKTepUCTUKH U YUeT.

41 | Meroa pacuérHbix KpuBbIX. JJonymenus. [opsnok pacuéra.

42 | PacueT CBepXIEPEXOJHBIX U yIapHBIX TOKOB Tpexdaznoro K3 B 1ensx ¢ HOMHHAIBLHBIM
HanpsbkeHueM Huke 1 kB.

43 | Pacuer nonHoro Toka K3 B 1ensax ¢ HOMuHalnbHBIM HamnpsbkeHueM Hibke | kB. Temnooit
cnaj Toka. Y napusiii Tok K3. Yuer nonnurtku ot menkux AJl.

44 | Meroa CHMMETPHUYHBIX COCTABIISIONINX JUIsl aHAIM3a HecuMMeTpruHbIX K3.

45 | Cxemsl pa3au4HbIX NOCIEAOBATENIBHOCTEN U MTPABUJIA UX MIOCTPOCHHUS.

46 | Onnodaznoe K3. CummeTpruyHbIe COCTaBIISIIOIIME TOKAa U HanpsbkeHus B Touke K3. dasz-
HbIE TOKHU M HanpsbkeHus. BektopHas auarpamma.

47 | Aeyxdaznoe K3. CuMmMeTpuyHBIE COCTABIISIONIME TOKA M HanpspbKkeHus B Touke K3. dasz-
HbIE TOKHU M HanpsbkeHus. BektopHas auarpamma.

48 | dsyxdaznoe K3 Ha 3emiro. CUMMETpUYHBIE COCTABIISIONINE TOKA U HAMPSDKEHHS B TOUKE
K3. ®a3nble Toku 1 HanpspkeHUsl. BekTopHas quarpamma.

49 | IIpaBHiI0 3KBUBAJICHTHOCTH NPSIMOM MOCIEA0BATEIBHOCTH.

50 | Cpasuenue K3 no tsxectu. Y napusbiii Tok HK3.

51 | CompotuBneHusi mpsMoi, oOpaTHOW W HYJIEBOW MOCIEAOBATEIHHOCTH IS Pa3TUYHBIX
AJIEMEHTOB CXEMbI (KpoMe TpaHCHOpPMaTOPOB).

52 | BniusHue Tpynm COENMHEHWH U KOHCTPYKIMH ABYXOOMOTOYHBIX TpaHC(HOpPMAaTOpOB Ha
CXEeMY HYJIEBOW MOCIEA0BATEIbHOCTH.

53 | BausiHue TpyHN COEIUHEHUN U KOHCTPYKIUI TpEXOOMOTOUHBIX TpaHC(HOPMATOPOB U aB-
TOTpaHc(HOPMaTOPOB HA CXEMY HYJIEBOH MOCIIEI0BATEIbHOCTH.

54 | IlpaBuia nocTpoeHUs! CXEMbl HYJIEBOU MOCIEI0BATEIbHOCTH

55 | OnHokpatHas npoaoibHas HecuMmMeTpusi. ConpoTuBiieHue B oHON (aze (0OpbIB OAHOMN
¢azsl).

56 | OgHokpatHas npoaosibHas HecummeTpus. ConpoTuBiieHHEe B IBYX ¢azax (0OpbhIB ABYX
ba3).

57 | KoMmiekcHble cxeMbl 3aMeleHus uisi HecuMMmeTpudHbix K3 u ogHOKpaTHONW mpo10Jib-




n/n

Bomnpocekl Kk 3K3aMeHy

HOW HECUMMETPHH.

58 | Ognodaznoe K3 B cucreMax 31eKTpOCHAOKEHHS ¢ M30JIMPOBAHHON HEHUTpalblo. BekTop-

HasA JuarpaMMma m CXeMa 3aMCIICHU. EMKOCTHOI TOK M €ro KOMIICHCalMA

59 | Pacuer ognodaszHoro K3 B cucreMax 3JIeKTpOCHA0KEHHUS C U30JIUPOBAHHONW HEUTPAIbIO.

Kputnueckuii Tok npoctoro K3. Pexxumbl nepekoMneHcay 1 HEAOKOMIIEHCALMH.

60 | CoBpeMeHHBIE METOIbI pacdyeToB INepexoAHbIX pexxumoB B COC. Mcnonp3oBaHue Mpo-

MBIIJIEHHBIX IPOrPaMMHBIX [TAKETOB i pacueTa U aHanu3a K3 u apyrux aBapuit

7.3.2. Kputepnu ¥ HOPMbI OllEHKH

®opma npose-

JIeHHUst
Cemectp . Kpurepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOI
aATTeCTANHH
6 DK3aMeH Crynent  oOmamaeT TIIyOOKUMH U
(TUCbMEHHBII HPOYHBIMH 3HAHUSIMH POIPAMMHOTO

OTIPOC CTYIEHTOB
o ouseram)

«OTJIIMYHO»

MaTepuaia; IpU OTBETE MPOJEMOH-
CTpUpOBAJl HCUYEpIbIBAIOIIEE, MOCIe-
JIOBaTEJIbHOE U JIOTUYECKH CTpPOMHOE
U3JI0KEHHUE; MPABUILHO CPOPMYITUPO-
BaJ MOHATHS U 3aKOHOMEPHOCTH I10
BOIPOCY.

«Xopouro»

CryaeHT oOiamaeT JOCTaTOYHO TOJI-
HBIM 3HaHHEM MPOTPAMMHOIO Mare-
pHuajia; ero OTBET MPEACTaBISAET TIpa-
MOTHOE H3JI0XKEHHEe Yy4eOHOro Mare-
pUajia 1O CYIIECTBY; OTCYTCTBYIOT
CYIIIECTBEHHBbIE HETOYHOCTH B (hopmy-
J'II/IpOBaHI/II/I HOHSITI/Iﬁ; HpaBI/IJ'II)HO
MPUMEHEHbl TEOPETUYECKHE MOI0XKe-
HH:, HOI[TBep)KI[CHHBIG HpI/IMepaMI/I.

«YyHOOBJICTBOPHU-
TCIIBHO»

CryneHT umeeT oOmue 3HAHHUS OC-
HOBHOTO MaTepHaia 0e3 yCBOSHHs He-
KOTOPBIX CYIIECTBEHHBIX MOJOKEHUII;
bopMyTUpyeT OCHOBHBIE TIOHSATUS C
HEKOTOPOM HETOYHOCTHIO; 3aTPyIHS-
eTCsl B NMPUBEACHUH IMPHUMEPOB, ITOJ-
TBEPKJIAIONIUX TEOPETUYECKUE TOJI0-
KCHHSL.

«HCYHOOBJICTBOPU-
TCIIBHO»

CTyleHT He 3HaeT 3Ha4YUTENIbHYIO
4acTh MPOrpaMMHOI0 Marepuania; Jo-
NYCTHJI CYLIECTBEHHbIE OIIMOKH B
Ipolecce U3JI0KEHUsI; HE yMEeT BbI-
JIEIUTh TJIABHOE M CHENaTh BBIBOJ;
IPUBOJIUT OUTMOOYHBIE OIIPEICTICHHUSL.




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK, ydeOHOE

KoJsimuecTBO B

Ne nocoodoue, yaeoHo- Hay4YHOH OMOJIMO0-
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox u3nanusa
n/n MeTOoN4YecKoe nmocoodue, Teke / HammenoBa-
NPaKTHKYM, Jp.) Hue 3bC
1 Baxnuna B. B. CucreMsl 31€KTpOCHA0KEHUs Y4eOHo-IIpaKkTH4YecKoe 2015 Penosuropuii
nocoou Ty
2 Cazpikun B. T DJIEKTPOMArHUTHHIC TTEPEXOAHBIC TIPOILIECChl | YUeOHUK 2018
P pexol pont OBC «IPRbooks»
B DJICKTPOIHEPIrETUYCCKUX CUCTEMAX
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHUK, yueOHOE KoumnuectBo B
Ne nocooue, yueoHo- HAY4YHOIl 00 1H0-
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK) Toa u3nanus
n/n MeTOAuUYEeCKOe mocodue, Texke / HammenoBa-
NPAKTUKYM, AP.) Hue ObC
1 Kpusoga JI. B. Br16op 1 o6ocHOBaHue 060pynoBanus, T0- | Monorpadus
KOBE WX 9aCTe U KOMMYTaIlHOHHBIX
Ay yran 2014 SBC «IPRbooks»
anmapaToB ¢ IPUMEHEHHEM BEPOSATHOCTHBIX
TEXHOJIOTUH
2 | Amues U. W. DNeKTpOTEeXHUKA U AIeKTpoobopynoBaHue | CripaBOUYHHK 2014 OBbC «IPRbooks»
3 CrpenbaukoB H. A. DeKTpOoCHAOKEHHE MMPOMBIIIJICHHBIX Mpea- | YueOHoe mocodue
p p p et 2013 OBC «IPRbooks»

NPUSITUN




8.3. [lepeuens npodeccoHANBbHBIX 023 JTaHHBIX 1 HH(POPMANMOHHBIX CIIPABOYHbIX CH-
cTemM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBIN pecypc]| : pedepaTtuBHas 6a3a manHbiX. — Netherlands: Elsevier,
2004. — PexxwumM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., anri.;

— Elibrary [OnexkTpoHHBI pecypc] : HaydHas deKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [DnexktponHbiii pecypc] : [06a3a mannbix].— Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

— Science Direct [DneKTpoHHBIN pecypc]| : KOJUICKIUS SJCKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DJIeKTpoHHBIH pecypc] : JKypHal bl HU3IATCIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum goctyna : cambridge.org. — 3arii. ¢ 3kpa-
Ha. — SI3. aHTI.;

— NEICON [DnekTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIIUs : apXUB HAYUHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosamme O PexBU3UTEI IlOI“OB?pa
n/n (naTa, HOMep, CPOK JAEHCTBHA)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok neii-
CTBUS — OECCPOYHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok neit-

cTBUs — OeccpouHo; Jlorosop Ne 727 ot
20.07.2016, cpok aeicTBUs — O€CCPOUHO

3 | CneumnansHoe mporpaMmHoe obecrieuenue k| JloroBop Ne 61935138 ot 28.05.2012r.,
71a00PAaTOPHBIM CTEHJaM CPOK JeHCTBHS - OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUSI
00pa3oBaTeIbHOIO NMpoLEcca M0 JUCIUIIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX H
Ne ApP. 00bEKTOB VI IPOBEACHHS MPAKTHYe-
n/m | CKMX M J1a0OpPaTOPHBIX 3aHATHI, IOMellle-
HM 1JI51 CAMOCTOATEJIbHOM padoThI 00y-
YAKIIUXCH (HOMep ayIMTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYueOHast ayaAuTopHst Uil IPOBEICHUS 3aHITUI [IpoexTop, 3KpaH; CTON yYeHUIECKU (MOHO-
JIEKMOHHOTO TUMa. Y4yeOHast ay TUTOpusl LIS 0JI0K) IBYXMECTHBIN, CTOJ YUEHHUUECKHUH (MO-
MIPOBEICHIS 3aHATHH CEMUHAPCKOTO THIA. Y4eO- | HOOJOK) TPEXMECTHBIN, CTOJ MPEogaBaTelb-
Has ayJUTOPHs JUId KypCOBOTO MPOEKTUPOBAHUA | CKMM, CTYJ IIPENOAABATEIbCKUI, JOCKA ay U~
(BBIIOJIHEHUSI KYPCOBBIX paboT). YueOHast ayqu- | TOpHAA., SKpaH, IPOEKTOP, JKaJIFO3H.

TOpUS JJIs IPOBEACHHUS IPYIIIOBBIX M HHAMBHLY-
ANBbHBIX KOHCY/IbTAUK. YueOHas ay JUTOPHS IS
MIPOBEJCHUS 3aHIATHI TEKYILET0 KOHTPOJIS U Mpo-
MeXyTouHOU arrectanun. (2-211)




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00PATOPHIii, MACTEPCKUX H

Ne | 1ap. 00beKTOB /151 NPOBeIeHUS MPAKTHYe-
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | CKHUX U JIa00PaTOPHBIX 3aHATHI, TOMellle-
HM 1JI51 CAMOCTOATEIbHOM padoThI 00y-
Yamuxcs (HoMep ayIuTOPHH)
JlabopaTopust «MoJeTMpOBaHUE AIEKTPUUECKUX | DKpaH, CTOJIbI YYCHUUSCKHUE IBYXMECTHBIC,
cucteM. BHyTpu3aBoackoe 371eKTpoCHa0KEHHE U | CTYJIbsS YIEHHYECKHE, CTOJI IIPETIoaBaTelb-
PEXKUMBI. CKHIi1, CTYJI IPENOIaBATEIbCKUM, TOCKa
YyeOHas ayaAuTopus JJis IPOBEACHUS 3aHATHI NHTEPAKTHUBHAS, KOMIUIEKT TUIIOBOT'O
CEMUHAPCKOTO THIIA. nmaboparopHoro obopynosanus , [IK mabdopa-
VueOHast ayAnTOpuUs U1l KypCOBOTO IIPOSKTHPO- | TOPHBIE CTOJBI ¢ 000PYZOBAHUEM , KAITIO3H. ,
2 | BaHusA (BBIIOJIHEHUS KYPCOBBIX padoT). MIPOEKTOpP.
VYueOHast ayAUTOpUS VISl IPOBEICHUS TPYIIOBBIX
Y MH/IUBHYJIbHBIX KOHCYJIbTAIHN
Y4eOHas ayuTOpHs I MPOBEACHUS 3aHATUH
TEKYIIIEro KOHTPOJIS M IIPOMEXKYTOUHOM aTTecTa-
M.
(9-210)
[Tomenienue 115 caMOCTOSITENbHOM pabOThI CroJibl y4eHUUYECKUE, CTYIIbsSI yUEeHUYE-
3 | crynmenTos (I'-401) ckue, [IK ¢ BeixosnoMm B ceth UHTEpHET




