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

b1.B.08

HOEKC OUCYUNIUHDL)

=

PABOYAA ITPOI'PAMMA JUCHUITVINHBI

CuioBbie KOMMYTAallMOHHBIC anmnapaTbl U CPEACTBA 3allIUTHI B 3HeKTp0CHaﬁ)KeHI/II/I

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIPABJICHUIO TTOATOTOBKHU
13.03.02 D5eKTpOIHEPTreTUKa U 3JIEKTPOTEXHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
DHeprocoepexeHne U FHEProayuT

dopma 00ydeHus: ouHast
I'oxg nabopa: 2017

O6mras TpynoemkocTsb: 8 3E

Pacnpe)le.ﬂe}me aC0B JUCHUIIMHBI IO CEMECTPpaM

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

PykoBOICTBO: KypcOBBIe pabOTHI (TIPOEKTHI)
[IpoMexxyTouyHas arrecTanus

KonTaktHas pabora 103,35 103,35
CamocrosiTenpHas pabora 149 149
Kontposnb 35,65 35,65

HTroro 288 288




Pabouyto mporpamMmy cocTaBuiI(H):

JIOLIEHT, TOIEHT, K.T.H. Ky3nernos B.H.

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

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIIMHBI:

v OtcyrcTBYyeT

Penensent

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

Pabouas mporpamma qucuuininHbl coctaBiena Ha ocHoBaHnnu @I'OC BO u yyeOHoro miana
HAarpaBJIeHUS TOATOTOBKU
13.03.02 DneKTpoIHEpreTHKa 1 AMEKTPOTEXHUKA

Cpoxk aeiicTBusi pado4eii mNporpaMmbl JUCUMILIHHBI 10 «31» aBrycra 2021 1.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKAY

(mpotoxoin 3acemanust Ne 2 ot «05» centsiops 2016 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llenb OcBOEHHMSI TUCIHUILTMHBI — O0YYEHUE CTYACHTOB TEOPETHUECKUM 3HAHHSM B 00JIACTH
CWJIOBBIX KOMMYTAIMOHHBIX allapaToB M MIEKTPOMATHUTHBIX MEPEXOAHBIX MPOIECCOB, MPAKTHYE-
CKMM HaBBIKaM aHallM3a W pacueTa KOPOTKHUX 3aMbIKAHWH, BO3SHHUKAIOIIMX B CHUCTEMax 3JIEKTPO-
CHAOKEHUS TPOMBINIICHHBIX TPEIIPHUITHNA U SHEPTETUICCKIX 0OBEKTOB, & TAKXKE HABBIKAM IO BBI-
00py 3IEeKTPOOOOPYIOBAHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHBI " IPAKTUKH, HA OCBOCHHUUN KOTOPBIX 6a3preTC$I JaHHas JUCLHUIIJINHA: «BpIC-
mrasi MaTeMaTrkay, «TeopeTndeckne OCHOBBI SJIEKTPOTEXHUKNY, «BBenenue B mpodeccutoy, «Co-
BPEMEHHBIE PHEPreTUYECKUE CHUCTEMBbI U JJIEKTPOHHBIE MPEeoOpa3oBaTENIN», «IJIEKTPOOOOPYyI0Ba-
HUE UCTOYHUKOB MTUTAHUS, AIICKTPHUUCCKUX CETCH U MPEATTPUITHII.

JIMCUMIUTHBL ¥ TIPAKTUKH, JUI KOTOPBIX OCBOCHHE JAHHOM JHMCIMIUIMHBI HEOOXOIUMO KaKk
npeamiecTByomiee: «PeneiiHas 3ammra cucTeM 3JeKTpocHadkeHus», « TeXHu4YecKas: TMarHoCTHKa
ANEKTPOOOOPYIOBAHUSI CUCTEM DJICKTPOCHA0KEHHS», BBIIOIHCHUE BBITYCKHOW KBaIU(HUKAIHMOH-
HOU pPabOTHI.

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

dopmMupyemsbie U
KOHTPOJINpyeMble
KOMIIETCHIIUH
(kK01 1 HAIMEHOBaHUE)

Nuagukaropbl 10CTH-
JKeHHUsl KOMIIeTeHIUI
(Kol ¥ HANMEHOBAHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

[1K-1 Cniocoben
y4acTBOBATh B MPOCK-
TUPOBAaHUU CUCTEM
AIIEKTPOCHAOKEHUS
00BEKTOB

11K-1.3 BEINIOJIHSET BbI-
60p obopyaOoBaHUS IS
OTJICTBHBIX Pa3JIeIIOB
MPOEKTa Ha Pa3IUYHBIX
CTaJIUSAX TIPOCKTUPOBA-
HUS CUCTEM DJIEKTPO-
CHaOKeHHST 00BEKTOB

3HaTh: (PU3UYECKHE OCHOBBI AJIEKTpOMAr-
HUTHBIX TEPEXOJHBIX MPOLECCOB B CHUCTE-
Max JIEKTPOCHAOKEHUSI, CUCTEMBI €MHUI] U
cxemsl 3amenienuss COC, nonyieHus U mo-
pAIOK pacuéTa KOPOTKUX 3aMBIKAHUW; Me-
TOJBI aHanmu3a u cbopa umHpopmanuu, mpa-
BUJIa paboThl C TeXHUYECKOW MHpopMaIueit
110 10100py 000PYIOBAHUS

VYMETb: COCTaBIAThL CXEMBI 3aMeEIIeHUs
COC, paccuuThiBaTh MapaMeTpbl JJIEMEHTOB
Y TIapaMeTphl aBapUHHBIX PEXHMOB, BBIOW-
paTh HEOOXOAUMOE 00OPYTOBAHHE

Bnaners: merogamm pacdera CHUMMETPUY-
HBIX U HECUMMETPUYHBIX KOPOTKHX 3aMBbl-
KaHUW ¥ OOPBIBOB; HaBBIKAMU PAOOTHI C Jia-
OOpaTopHBIMU CTEHIAaMU U ¢ UH(OpMAIIU-
OHHOM TEXHUKOH




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

KOMMYTaIlMOHHBIX
armnapaToB U
CPEICTB 3aIIUThI

3ambIkaTend. KoHCTpyknus, NpuHIUIT OeH-
CTBHUsI, HA3HAYCHHUE.

2.2. BBICOKOBOJBTHBIE BBIKIIOYATEIN, BHI-
KJIIOYaTelId  Harpy3Kd, IpeloXpaHUTENH,
pexioy3zepbl. Haznauenue. O0o3HaueHus Ha
cxemax. Knaccugukarnms.

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

Bun @®opMbI TEKYLIIETO
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 omnpenenenus U Kiaccuuxaims
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 TpeOOBaHUSA, IPEABSIBISIEMBIC 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. [loaroroBka k 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 TEKYLIIETO
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-
CTPYKUHS, 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. W3y4yeHne KoHCNIEKTOB Jiekuuil. M3ydyeHnune 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 TEKYLIIETO

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 cummerpuudoro K3 B menu, 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. BeiObop 251eKTpo0OOpYAOBaHUS IO YCIIO-
BUSIM CTOMKOCTHU K Tokam K3.

4.7. Yyer U3MEHEHMs MapaMeTpPOB IPOBOJ-
HUKOB CETU. YBEIMYEHUE aKTHUBHOI'O COIIPO-
TUBJIEHUS! TPOBOJHUKOB OT MX HarpeBa ToO-
KOM KOpPOTKOTO 3aMbIKaHus. TerioBoy craj
TOKa KOPOTKOTO 3aMbIKaHMSI.

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




Bun @®opMbI TEKYLIIETO
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. MPaKTUYECKUX 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 ©cTod- 6 2 - - OreHka pemieHus
HUKOM KOHEYHOM MoIHOCcTU. [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 pacyéra. 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 pa3iiny-
HBIX JJIEMEHTOB CXEMbl. BiusiHuE KOHCTpPYK-
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 TEKYLIIETO
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 3aHATHUAX IO TEO-
[PETUYECKOMY MaTepH-
ay.
Beinonnenue u 3amu-
Ta JJabOpaTOPHBIX 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 TEKYLIIETO
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 3aHATHUSAX 110 T€O-
[PETUYECKOMY MaTepH-
ay.
BrinonHenue u 3amu-
ra 1Tab0paTOPHBIX pa-
00T
Jlab. JlabopaTtopHas padota Ne 5. 6 4 - - Ompoc Ha mabopaTtop-

HBIX 3aHATUSIX 110 T€O-
[PETUYECKOMY MaTepH-
any.

BrmosnHenne u 3a1mm-

ra JabOpaTOPHBIX pa-




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

Bun @®opMbI TEKYLIIETO
Mopnyasb ytjeﬁ- HanMeHOBamile TeM 3aHATHIl Cemecrp | O6bem, .| Bami | Hurepaxrus, u. 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. [lpononpHas 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 3aHSATHSX 110 TEO-
[PETUYECKOMY MaTepH-
ay.
Brinonnenue u 3amnmu-
ra 1Ta00paTOPHBIX pa-
00T
Cp. N3yuenne KOHCIIEKTOB JieKui. M3yuenue 6 15 - -




Bun

@®opMbI TEKYLIIETO

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

Jlnsi OUEHKH 3HaHWUN, YMEHUS U YPOBHS NpOo(ecCHOHAIBHBIX KOMIIETCHLUH, mpuodperae-
MBIX BBIITYCKHUKOM B IIPOLIECCE U3YYEHHUs NUCHUIUIMHBI « CHIIOBbIE KOMMYTAIL[MOHHBIE anlapartbl U
CpEeZCTBa 3aIUTHI B JIEKTPOCHAOKEHUN», HUCIIONB3YIOTCS CIIEAYIONINE 00pa30BaTeIbHBIE TEXHOIO-
TUH:

- JICKIMH C MCIIOJIb30BaHHEM MYJIbTUMEAUHHOTO 000pyI0BaHNUS;

- MPAKTUYECKUE 3aHATUSA C YCTHBIM OIPOCOM CTYIEHTOB M 3aKPEIUIEHUEM TEOPETHUYECKOTO
MaTepuana;

- J1abOpaTOpHBIE 3aHATUS, KOTOPbIE MO3BOJIAIOT IPHOOPECTH NMPAKTHUECKUE 3HAHUS M HaBBI-
KU pabOThl C HOPMATUBHOM, METOAMYECKON, HAYYHO-TEXHUYECKON U CIIPABOYHOM JIUTEPATypOi;

- UHAMBUYAJIbHBIE U TPYIIIOBbIE KOHCYJIBTALUU 110 TEOPETUYECKUM M IIPAKTHYECKH BOIIPO-
caM Kypca;

- BBIIIOJIHEHUE KYPCOBOH pabOThI;

- TIpOBEJIEHNE CEeMHMHApa C IeNbI0 (OPMHUPOBAHUS U PA3BUTHS MPO(ECCHOHAIBHBIX HABBI-
KOB, 00y4arolIMXCs;

- IPOBEJICHHUE PA3TMYHBIX (JOPM CAMOCTOSITEIBHON PadOThI, KOTOPAst BKJIIOYAET IMOATOTOBKY
K JICKLIMOHHBIM 1 NIPAKTUYECKUM 3aHATHM.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

6.1. OOyuaromMcs HEOOXOAMMO O3HAKOMHTBHCS: C CO/AEpKaHHMeM paboueil mporpaMmbl
JTUCIUILIMHBL, C IEeNIMU U 33Jla4aMi JUCIHHUILTUHBL, €€ CBSI3SMU C IPYTUMH JUCHUIIIIMHAMHA 00pa3o-
BaTEeJIbHON IPOrpaMMbl, METOJUUYECKUMH pa3pabOoTKaMu 10 JaHHOW AUCLUILIIMHE.

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

B Xo0ae JICKIII/Iﬁ paccMaTpruBarOTCsA OCHOBHBIC ITOHATUA TCM, CBA3aHHBIC C HUMH TCOPCTUYUC-
CKHE€ U MPAKTUYECKHE BOMPOCHI, JAIOTCS PEKOMEHAALMU ISl CAMOCTOSITENILHOM paboThl U MOJAr0-
TOBKC K INPAKTHUYCCKUM 3aHATUSAM. HOBTOMy HU3Y4YCHUC TUCHUIITIMHBI Tpe6yeT CHUCTEMATHYECKOI'O 1
MOCJIEI0BATEIbHOTO HAKOIJICHUS 3HAaHUH, ClIeI0BaTEeIbHO, MPOIYCKH OTJENbHBIX TEM HE MO3BOJISI-
10T TJIyOOKO OCBOUTH mnpeameT. [lepen ouepeaHoit nekiueil HE0OX0AUMO TPOCMOTPETH/TIOBTOPUTD
MaTepuainbl mpenpiaymen jgekiuu. [Ipu 3aTpyAHeHHsX B BOCHPUSTHM MaTepuana cieayeT odpa-
TUTBCS K OCHOBHBIM JIMTCPATYPHBIM UCTOYHHKAM.

6.3. Meronuyeckue yka3zaHHs MO MOJATOTOBKE K MPAKTUYECKUM U Ja0OpaTOPHBIM 3aHATHSIM.

B xone mpakTudeckux M 1a00paTOPHBIX 3aHITUN YIIyONSIFOTCS M 3aKpEIUISIFOTCS 3HaHUS
o0yyaroImuxcst Mo psAy pacCCMOTPEHHBIX Ha JEKIMIX BOMPOcoB. IIpu MoAroToBke K MpakTHUYECKUM
1 1a00paTOPHBIM 3aHATUAM O0YUYAIOIIUICS TOTKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTEPHUAIIbI JICKIIUH;

— MOATOTOBUTH OTBETHI HA BCE BONPOCHI [0 N3y4aeMON TeEME;

— BBIIIOJIHUTHh JOMAIIHEC 3aJaHNEC, PCKOMCHOBAHHOC IMMPEIIOAABATCIICEM IIPU U3YYCHHUU KaXK-
JIOM TEMBI 3aHSTHSI,

— IOATOTOBUTH OJIAHK OTYETa MO JabopaTopHOI padoTe.

6.4. CamocrosTenbHas paboTa BKIIOYAET B c€0s BHIMOJIHEHHE PA3JIMYHOTO POjAa 3aJaHuil U

CaMOCTOSITENTFHOE U3YyUeHHE TEOPETHUECKOT0 MaTepHalia Mo ydeOHHKaM W y4eOHBIM MOCO-

OUAM C TOATOTOBKOW K MPAKTUYECKUM 3aHATHSIM. KOHTPOIb caMOCTOATENbHOM paboThI

o0yJaroImuxcss HaJ MPOrpaMMOM Kypca OCYIIECTBIISICTCS B XOJ€ MPAKTUYECKUX 3aHATHHA

(YCTHBIH ompoc, pelieHue 3a-1ad, MmyoJIMuHOe BBHICTYIUIEHHE C IOKJIaJJOM 110 BRIOpaHHOMU Te-

Me, TECTUPOBAHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Koa koHTpO/IMpYyeMOil KOMIIETeH UM 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?

|
/)

\
Al V
o =
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I
o |
|
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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



32.

0O O O O O

O O O O O W

(O8]

0O O O O O

o O O O O

0O O O O O W

4.

B kakux ciydasx MpoeKTUPYIOTCS OAHOTpaHC(HOpMATOPHBIE [IEXOBBIE MOACTAHIIUU?
[pU HAIMYKUK ToTpedureneii | kareropun
pu Hanu4uu norpedureneit Il kareropuun
npu Hamuuu norpedureneii 111 kateropun
P HAJTMYUHU JTF000H KaTeropuu moTpeduTeneit
B 3aBUCHUMOCTH OT MECTOIOJIOKEHHUS [1OICTAaHIIUU

B kakux ciy4asx npoeKTHPYIOTCS IBYXTpaHC(HOpMATOpHbIE MOJACTaHIIUH?
npu npeobnaganuu norpedureneii I u Il kateropuun

npu npeobiananuu norpedureneii 111 kareropun

MIPY HAJTMYUHU JTF000H KaTeropuu noTpedouTeneit

B 3aBUCHUMOCTH OT MECTOIIOJIOKEHHS [TOJACTaHIIUU

IIPY HAJIMYUX MAaKCHMaJIbHOW Harpy3Ku

Hasnauenue TpanchopMaTOpHOTo Macjia B MHOTOOOBEMHBIX MACIISTHBIX BBIKITIOYATEIISAX.
JUTSL U30JISILIUM TOKOBEAYLIUX YacTen
JUTSL OXJIaXKJI€HUSI TOKOBEIYIIIMX YacTei
JUTSL U30JISILIUM M OXJIQKJIEHUSI TOKOBEIYILIMX YacTeu
JUTSL U30JISI[MU TOKOBEAYIIMX YaCTed W TallleHUs T1yTH
JUTSI TallleHUs IyTH

DNEKTPUYECKUH anmnapar, IpeJHa3HauYeHHbIN 71 BKIOYEHMS U OTKJIFOYEHHUS IEKTPUYECKOU
LIEIIN [TO/] HArpy3KOHM U B aBaApUHHOM PEKUME, ITO:

Pa3bCAUHUTCIIb
KOPOTKO3aMBbIKAaTECJIb
BBICOKOBOJIBTHBIN BBHIKIIOYATEIIh
OTACIUTCIb
Pa3bCANHUTCIIb, KOPOTKO3aMbIKATCJIb, BBICOKOBOJILTHBIN BBIKJIHOYATCIIb, OTACIHUTECIIb

QHCKTpOMaF HUTHBIN 3aMOK YCTAHABJIMBACTCA B Pa3bCANUHUTCIIAX IJIA:
6J'IOKI/IpOBI(I/I oT CHy‘I&ﬁHHX BKJTIOUCHU I
YCTPpAaHCHUA BI/I6paI_[I/II/I KOHTAaKTOB
CO31aHMsA BXXMMa KOHTAKTa
CO3aaHus MPCABAPUTCIIBHOIO KOHTAKTHOT'O HAXKATHUA
HAACKHOTO YACPKUBAHUA KOHTAKTOB BO BKIIFOYCHHOM ITOJIOKCHHUU ITPU IMTPOTCKAHUH TOKOB

KOPOTKOI'O 3aMbIKaHUA

3
o
o
o
o
o

38.
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7.

PazbeuauTENIN NTpeAHA3HAYEHBI JIIS:
KOMMYTallUU 3JEKTPUUYECKUX 1eNell B HOPMAIbHOM PEXHME
3allUTHI OT MEePEHAINPSIKEHUN
BKITFOUEHUS ¥ OTKITIOUYCHHSI DJICKTPUUECKUX 1IeTiel 6e3 Harpy3Ku
OBICTPOTO OTKJIFOYCHUS OT/IETBHBIX YYaCTKOB MPHU BOSHUKIINX TOBPEKIECHUIX
OTKJIFOUEHUS yJacTKa IenH B OECTOKOBYIO May3y

KOpOTKOSaMLIKaTCJ'H: npeaHa3HauCH IJIs:
OrpaHM4YC€HUS TOKOB KOPOTKOI'O 3aMbIKaHH A
3aI0UTEI OT TOKOB KOPOTKOI'O 3aMBIKaHUS

CO31aHUA NCKYCCTBCHHOI'O KOPOTKOI'O 3aMbIKaHUA
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3.

4.

OTKJIIOUEHUS AIIEKTPUUECKOM 11enu 0e3 Harpy3Kku
3aIUTHI OT MEPEHATIPSKCHUS

C KaKuMUu U3MEPUTETHHBIMU TPaHC(HOPMATOPAMHU YCTAHABIMBAIOT BEICOKOBOJIBTHEIC MPEIO0-
XpaHurenu?

A)c TpanchopMaTOpaMu HAPSHKEHUS
¢ TpaHc(hopMaTOpPaMu TOKA 3EMIISTHOM 3al[UThI
¢ TpanchopMaTopaMu TOKa
C CUJIOBBIMHU TpaHChOpMaTOpaMu

JHonyctumast neperpy3ka Tpanchopmaropa B IOCIeaBapuiHOM PEXKUME MIPU 3arpy3Ke B HOP-
manbHOM pexume 0,6 + 0,7 nomxHa OBITH HE Ooiee:

20 %
30 %
40 %
50 %
100 %

Haznauenue TpancopMaTOpHOro Macia B BHICOKOBOJIBTHOM Maio0OBEMHOM BBIKITIOYATETIE.
JUTS TallleHUs TyTH

JUTSL U30JISIIIUM TOKOBEAYIITUX YacTen

JUTSL yITy4dlIeHus: paboThl BBIKITIOYATES

JUTS YITYyUYIICHUS DJIEKTPUUECKOM CBSI3U

JUTSL OXJIaXKJI€HUSI TOKOBEIYIIINX YacTei

3JI€KTpH‘{CCKHI>'I armapar, npe)J;HasHaquHmﬁ AT TCPEKITIOYCHUA YHaCTKOB CCTH HAXO0 141~
UXCA MO HAIIPSPKCHUEM U CO3JaHUA BUAUMOTI'O pa3pbiBa, 3TO:

BBICOKOBOJIbTHBIN BBIKJIFOYATEIIb
OTJEIIUTEND

pa3bEeIMHATEID
KOpPOTKO3aMBIKATEIb
MIPEAOXPAHUTEIIb

Pazpequnurenu tuna PJIH/I no koHCTpyKIMMU:
pyOsiiiero Tumna
BEPTUKAIBHO-ITIOBOPOTHOTO THIA
TOPU30HTAIIBHO-IIOBOPOTHOTO THITA
IIOJBECHOI'O TUIIA
KaTsIIEeTroCs TUIIA

OtpenuTens OTIIMYAEeTCA OT Pa3beIUHUTEILS:
HaJIM4MeM JTyroracuTeIbHON KaMephl
CMOCOOHOCTBIO OTKJIIOYATh LIETH MO HArPY3KOH U B peKUMeE KOPOTKOTO 3aMBIKaHHUS
KOHTaKTaMu
MIPY’KWUHHBIM ITPUBOJAOM
HHAYEM HE OTJINYAETCS

B cxemax OPY I'TIII ycranaBnuBaroTcs pa3psiAHUKY:
BEHTUJIbHBIE



¢hubpoBsIe
TEKCTOJIUTOBBIC
BUHUILIACTOBBIC

o O O O

ra3oreHepHpyIOIIne

N

6. B kakom pexxume paboTaeT U3MEPHUTENIbHBIN TpaHChOpMATOp TOKa?
B PEXKUME KOPOTKOT'O 3aMbIKAHHUS
B PEKHME XOJIOCTOr0 X0/1a
B peXKHUME NEPETPYy3KU
B HOPMAJILHOM pEXUME

0O O O O O

B PEKHMME HENOTPY3KH

o

7. YcrporictBo PITH sBnsercs:
YCTPOWCTBOM PEryJIUPOBaHUS HANIPSKEHUS O€3 HArpy3Ku
IIPOMEXYTOYHBIM pEJIe
peie HanpsOKeHUs
YCTPOMCTBOM PETyIUPOBAHUS HAIPSKEHUS TI0]T HArPY3KOM
pa3beAMHUTEIIEM HAPYKHOW YCTAaHOBKH

0O O O O O

o
o0

Majt000beMHBIE MACIISIHBIE BBIKJIIOYATEN OTIMYAIOTCS OT MHOTOOOBEMHBIX :
pasMmepoM Oaka

00BeEMOM Macia

Ha3Ha4YCHHEM TpaHc(hopMaTOpPHOTrO Macja

M30JISILMEN TOKOBEAYIIUX YaCTEU

o O O O

AN

9. Jlns BHYTPEHHUX YCTAaHOBOK HampspkeHueM 6-10 kB npuMeHstoTCs pa3beIMHUTETN
pyOsitero Tumna
BEPTUKAJIHLHO-TIOBOPOTHOTO THUTIA
TOPU30HTAILHO TOBOPOTHOTO THUTIA
MIOJIBECHOTO THIIA

o O O O ©O

KaTsgaaiero Tuiia

50. BBICOKOBOJIBTHEIC BRIKIIFOUATEIIH npeaHa3Ha4YCHbI AJId:
O KOMMYTalluU 3JICKTPHICCKUX ueneﬁ B HOpMAaJIbHOM PECIKHUME

@) KOMMYTalluH JICKTPUICCKUX HeHeI\/’I B HOpMAJIbHOM PEXKUME, 4 TAKKE aBTOMATUYCCKOI'O OT-
KIIOUYCHUSA OTHUX LICHGI>'I B aBapPIfIHBIX peKuMax

O CO3JaHud BUAUMOTO pa3pbiBa
O 3alIMuThI OT HepeHaHpﬂ)KeHI/Iﬁ
O 3alllUThl OT KOPOTKHUX 3aMbIKaHUH

1. TpancdopmaTop TOKa MpeaHA3HAYEH IS TUTAHUS:
OCBETUTEJIbHBIX CETEH
notpeduTeneil COOCTBEHHBIX HYX]
W3MEPUTEIIbHBIX PUOOPOB U CPENICTB PEICHHON 3aIUTHI
CUJIOBOW Harpy3Ku

O O O O O W

OBITOBBIX JEKTPHUECKUX MPUOOPOB
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9.

MeTtamnyprudeckuii 3QpGeKT B IPEeIOXPAHUTEISAX HCITOJIb3YETCS JIIS:
YBEJIIMYCHUS BPEMEHU Cpa0aThIBAHUS MTPEIOXPAHUTEIS
oclabeHus IyTu
YMEHBIIICHUS TEMIIEPATyPhI IJIABKON BCTaBKU
YBEJIIMYCHUS TEMITEPATYPhI TUIABKOM BCTABKU
rameHus JyTu

B kakux enuHUIIAX MPOU3BOAMTCS PACUeT TOKOB KOPOTKOTO 3aMBIKAHUS B AJIEKTPOYCTAHOB-
Kax Hanpsbxkenuem 1o 1000 B?

B UMEHOBAHHBIX
B OTHOCHUTEJIbHBIX
B Amriepax

B Omax

B xakux enmuHHIIAX IPOU3BOIUTCS PACUET TOKOB KOPOTKOTO 3aMBIKAHUS B AJIEKTPOYCTaHOB-
Kax HanpsbxeHueMm Bbiiie 1000 B?

HMMCHOBAHHBIX

Buabl KOpOTKHX 3aMbIKAHUI:
nByx(ha3Hbie

onHoGa3HbIE

TpexdazHble

JIBOMHOE 3aMBbIKAHHUE Ha 3€MITIO

HpI/I‘II/IHH BO3HHUKHOBCHUA KOPOTKUX 3aMbIKaHHI.
MOBPEKACHUEC N30JIALIUN OTHACIIbHBIX yacreit DY
HCIIPABUJILHBIC JIEHCTBUSA 06CJ'Iy>KI/IBaI-OH_[eFO nepcoHalia
MEPCKPBITUA TOKOBCAYIINX qacTen

Kakue cxeMbl cOCTaBISIOTCS AJIs1 pacye€Ta TOKOB K.3.7
pacdyeTHad CXeMa

CXEMa 3aMCIICHUA

CTPYKTYpHasa cXxeMa

Kakunmu 0a3ucHBIMU BEIMYMHAME 3aJIAI0TCS TPH PACYETe TOKOB KOPOTKOTO 3aMbIKAHUS?
S6 u UG

U6 u Io

So u 16

16 u X0

So u X6

PeakTopsl npenHa3HAYEHBI:
JUISL 3aIUTHI OT MEpEeHANPSIKEHUIA
JUISL 3aLUTHI OT TOKOB K.3.
JUIsl OTPAHUYEHHSI TOKOB K.3.
JUISL 3AIUTHI OT TOKOB MEPETPY3KHU



O JA OTKIHOYCHHUA BHGKTqueCKOﬁ Oernu

60. Kakue 1o KOHCTpYKIMH ObIBatOT pEaKTOpPbI?
O BEpPTUKAIbHOH yCTaHOBKH

O TOPHU3OHTAIBHON YCTAHOBKHU

O CTYNEHYaToOl yCTaHOBKHU

61. Kak o0o3Ha4aeTcs Ha AICKTPUUECKOM cxeme peakTop?

-
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62. Kaxoe ycioBre HE OTHOCHUTCS K BBIOOPY M TPOBEPKE IINH?
O IIpOBEpKa Ha HArpeB

O IpPOBEpKa HA IMHAMUYECKYIO YCTOWUUBOCTD

O IIpPOBEpKa HAa TEPMUYECKYIO YCTOMYMBOCTD
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5.

6.

7.

8.

BBIOOD 110 SKOHOMUYECKON TIIOTHOCTH TOKa

Kakoe ycnoBue He OTHOCUTCS K YCIIOBHIO BBIOOpA U MPOBEPKHU BBICOKOBOJIBTHOTO BBIKITIOYA-
TeIA?

10 HAIIPSDKEHUIO U TOKY

0 KJIacCy TOYHOCTHU pabOThI
10 OTKJIIOYAOLIEH CIIOCOOHOCTH
Ha JUHAMUYECKYIO0 YCTOMYHUBOCTD
Ha TEPMHUYECKYI0 YCTOMYUBOCTh

JI1s1 orpaH4eHyst TOKOB KOPOTKOT'O 3aMbIKaHUs NIPEAHA3HAYECHBI:
pa3psAIHUKU
pa3beIMHNATEIN
IIPEAOXPAHUTEIH
peakTopsl
KOpPOTKO3aMbIKATEN

Kakoe ycnoBue He oTHOCUTCS K BbIOOpY U niposepke BJI Beie 1000 B?
BbIOOp MO SKOHOMHUYECKOM IJIOTHOCTH TOKA
IIPOBEpKa MO TOKY
IIPOBEpKa MO MOTEpe HANPsKEHUs
IPOBEpPKa Ha TEPMUYECKYIO CTOHKOCTh
IIPOBEPKA MO YCJIOBUSAM KOPOHHUPOBAHMUS

Huxe nepeurcieHsl ycaoBHs BBIOOpa U MPOBEPKH MPOXOIHBIX U30IATOpoB. Kakoe ycioBue
BepHOE?

M0 HATPSKEHUIO, TOKY
10 HaprI)KeHI/HO, TOKy, Ha }II/IHaMI/ILICCKYIO YCTOﬁqHBOCTB

0 HAMPSHKEHUIO, Ha JUHAMUYECKYIO YCTOMUHNBOCTh

0 TOKY, Ha JMHAMUYECKYIO M TEPMUYECKYIO0 YCTOMUYUBOCTD

0 HAMPSKEHUIO, TOKY, KJIACCYy TOUHOCTH

TokoorpaHUYMBAIOIINN PEAKTOP MPEACTABISAET COOOI:
WHAYKTUBHYIO KaTyIIKy 0e3 cepJeuHrKa
WHIYKTUBHYIO KaTYIIKY C CEpACYHUKOM
SIIIUKA aKTUBHOTO COTPOTUBIICHUS
peoctar
KOHJICHCATOPHYIO OaTapero

Kakoe ycrnoBue HEe OTHOCUTCS K YCIOBHUSAM BbIOOpa U MPOBEpKH KabenbHoU nHuM Bbime 1000
B?
BBIOOP 110 3KOHOMUYECKOH MJIOTHOCTH TOKA
IIPOBEPKA IO TOKY
IIPOBEPKA Ha IMHAMUYECKYIO CTOMKOCTD
MIPOBEpPKa HAa TEPMUYECKYIO CTOMKOCTb
IIPOBEPKa IO MOTepe HAMPSIKEHUS



69. Hwxe nmepeyncieHsl yCIOBHs BEIOOPA U MPOBEPKU Pa3bEeIUHUTENSA. Y KOKUTE B KAKOM ITyHKTE
JIOITyIIIeHA OIInOKa?

10 HAIPSKEHUIO U POJly YCTaHOBKH
10 TOKY Harpy3Ku

Ha JTMHaMHUYCCKYIO YCTOﬁqHBOCTB

o
o

o [0 OTKJIFOYAIOIIEMY TOKY

o

O Ha TEPMUYECKYIO YCTOWYUBOCTD

70. DnekTpoaniapaT aBTOMaTUYECKOT0 AECHCTBUS, BKIIOYAIOIIUN WM OTKIIOYAOIINANA SJIEKTPH-
YECKHE LIETIH 3aIUThI U YIIPABIICHUS 10| ICHCTBUEM UMITYJIBCOB, Ha3bIBACTCS:

O aBTOMATHYECKUM BBHIKITIOYATEIIEM
o  pene

O IperoXpaHUTENIEM

O MAarHMTHBIM ITyCKaTeJleM

O KOHTaKTOpOM

71. Kaxoii Bu aBTOMaTH3aI[MH UCTIOIB3YETCs Ha TOACTAHIMAX, MUTAIOMINX oTpeduTeneit | ka-
teropuun?
ABP

AIIB

AYP

APT

o O O O

3

2. OcHOBHBIE TpeOOBaHUS, MIPEIBIBIIEMBIC K yCTPOHCTBAM aBTOMATHKH?
poCTOTa
HaJIe)KHOCTD
OBICTpOE JIeHiCTBHE
CEJIEKTUBHOCTh

o O O O

73. Pacmmdpoats AYP:
aBTOMAaTHYECKUI YaCTOTHBIHN peryasTop
aBTOHOMHOE YaCTOTHOE pejie

aBTOMAaTHUECKas YaCTOTHas pa3rpy3ka
aBTOMaTHYECKOE pejie YacTOro NCIOIb30BAHUS

74. DOnexrtpoanmnapar, IpeIHa3HAYEHHBIN JIJIS 3aIUTHI 3JIEKTPOYCTAHOBOK OT NEPEHANPSKEHHUS:
pa3psAHUK

OorpaHuuuTENb NepeHanpsoxenus - OITH

IIPEI0OXPaHUTEIh

peaxkTop

75.  Pacumdposars OITH:

OTPaHUYHTENb TIEPEHANPSKCHUS
OJTHOPA30BbIH MPeIOXPaHUTENh HAPYKHOIN YCTaHOBKU
OJTHOTIOJTIOCHBIH TIEpPEeKITIoYaTesh HallPSKEHHST
OTIPEIEITUTEITh TIOBBIIIEHHOTO HAIPSKEHUS



76. Kak o6o3HayaeTCs Ha SJIEKTPUUECKONU CXeMe BEHTUIILHBIN pa3psiTHUK?
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77. Kax o603HayaeTcst Ha HIEKTPUUECKON CXeME OIpaHMYUTENb TepeHaNPsKEHHS?

|
/)
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Kaxkumu BBITIOJIHAIOT pa3psiiHUKK?
BEHTUJIbHBIE

TpyOuatble

ra3oreHepHupyroIue

[TepenanpsikeHus, BOSHUKAIOLIHNE B JIEKTPOYCTAaHOBKAX:
pPEeKUMHBIE

KOMMYTAallMOHHbIE

JyTOBBIE

aTMochepHbie

Pa3psaHUKH B ANIEKTPUYECKUX CXEMaX paclpeieIuTeIbHbIX YCTPOMCTB CITyKaT JUIsL:
3alIUTHI OT MTEPEHAPSHKCHUS

OTpaHUYEHUS TOKOB KOPOTKOTO 3aMbIKaHUS

3alIUTHI AIIEKTPOOOOPYIOBAHUS OT TOKOB KOPOTKOTO 3aMBIKAHHS

3a3eMJICHHs HeWTpaiu TpanchopmaTopa

KOMIICHCAITN €MKOCTHBIX TOKOB

KpaTKOC OMHCAHUEC U PErJIAMEHT BbBINNOJHCHUSA



3aIIaHI/Ie BBITIOJIHACTCSA ITHCHbMCHHO. OHGHI/IBaeTCH MMPpaBHUJIBHOCTb BBINIOJIHCHUA 3aJaHUsA U
KOJIMYCCTBO AOIMYHICHHBIX IIPH BBIIIOJIHCHUHA 3aJaHUA OIIIHOOK.

Kpurepun onenkmn:

- OLCHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT OTBCTUII 0o0JIbIIIE YEM Ha I10JIO0-
BHHY BOIIPOCOB TECTA,
- OIICHKA «HEC 3a4TCHO» - CCJIM CTYJACHT OTBCTUJI HAa NOJIOBUHY HUJIM MCHBIIC BOIIPOCOB TCCTA.

7.2.3. JIaGopaTopHbIe 3aHATHSA
Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUSA

JlaboparopHast padota Ne 1. Pacuer Tpexdasznoro K3 Ha cropone ke 1000 B (B menu, mu-
TaeMOM UCTOYHUKOM OECKOHEYHOW MOIIIHOCTH).

Jlaboparopnast padora Ne 2. Pacuer tpexdasnoro K3 B memnm, muraeMoil UCTOYHHUKOM KO-
He4yHOH MolHocTU. Pacuet Tpexdaznoro K3 B cnoxnoit cxeme 93C. MeToj pacueTHBIX KPUBBIX.

JlaboparopHast pabora Ne 3. Pacuet HecuMMeTpuuHbIX aBapuii B DOC, mATaeMO MCTOYHU-
KOM KOHEYHOH MOLIHOCTH. MeToJ CHMMETPHUYHBIX cocTaBisitomux. [locTpoeHne KOMIUIEKCHOU
cxemsbl 3amenienns HK3 u o6pbiBoB.

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

JlaboparopHas pabota Ne 5. MonenupoBaHue U aHAJIU3 EPEXOTHBIX MPOLECCOB JIJIS CIIydast
HecumMeTpuaHbIX K3 B DOC. [Toctpoenue Bekropubix auarpamm HK3 u 0OpeIBOB.

Kpurepun onenku:

- OLCHKA «Ba4YTCHO» BBICTABJISACTCA CTYACHTY, €CJIIM CTYACHT BBIMMOJIHUI U 3allIUTUIT na60pa-

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

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

Kak npuBectu k 6a3ucHON CTYIIEHU CONPOTHUBIIEHUE MUTAOLIEH CETH?
Kak mpuBectu k 0a3UCHOMN CTYNEHU CONIPOTHBIICHHE JTUHUN?
Kak paccuurtars nmpuBeneHHOe K 0a3MCHOM CTYNEHH pEaKTUBHOE CONPOTUBIICHHE
Tpanchopmaropa?

1.4. Kak paccuutaTh npuBeJeHHOE K 0a3UCHOMN CTYNEHN aKTUBHOE CONIPOTUBIICHHE
Tpanchopmaropa?

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

1.6.  OnumuTe NOPsAAOK BBIBOJA TUIOBBIX (OpMYI [Jisl pacuera TokoB K3 Ha cropone Hike
1000B.

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

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

2.2. llepexomneni Tok K3 —uto 310 Takoe? Kakumu napamerpamu OH
omnpexaensierca?

2.3.  VYcranoBuBmmiics Tok K3 — uto 310 Takoe? Kakumu napamerpamu oH
onpexaensierca?



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.

Kakue nacropTHbie mapaMeTpbl OMUCHIBAIOT CHHXPOHHBIN reHepaTop?

[ToueMy reneparop 3amenaeTcsi CONPOTUBIECHUEM I10 MPOI0JIBHON ocu?

Kak Biusier APB reneparopa Ha xapaktep nepexoHoro mnpouecca npu K3?

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

MATAHUS?

Jaiite onpenenenue ynapaomy Toky K3, oT kakux mapamMeTpoB CXeMbl OH 3aBHCUT?

B yem cyTh MeTOZ]a CHMMETPHYHBIX cocTaBisitomux? Kakoii mopsiok uepenoBanue a3 B
CUCTEMax MPsSIMOii, 00paTHOM M HYJIEBOH MOCIEI0BATEIHBHOCTEH?

Kak 110 n3BecTHBIM CHMMETPUYHBIM COCTABISIOMUM (ha3bl "A" MOCTPOUTH BEKTOPHBIE
JTUarpaMMbl TOKOB M HampspKeHHs BO BeeX (pazax mpu HK3?

Kak crpositcst cxembl ipsiMOi, 0OpaTHOM 1 HYJIEBOH mocienoBaTenbHocTel mpu HK3?
Kakumu mapameTpaMu 3aMeniaroTcsi TeHEpaTop ISl CXEM Pa3IuYHbIX
MIOCJIEI0BATEIbHOCTEN ?

Kak 3amemarorcs napamerpst aunuii (BJI u KJI) ans cxem pa3inuyuHbix
[IOCJIEI0BATEIbHOCTEN ?

Kakumu mapameTpamu 3aMenieHsl AByX0OMOTOYHBIE TpaHCHOPMATOPHI B cXeMaX HYJIEBOI
MOCIEIOBATEIILHOCTH B 3aBUCHUMOCTH OT Touku K3. [Touemy?

Kak oka3piBaeT BIUSHUE HA CXeMY HYJEBOU MMOCIEI0BATEIbHOCTH aBTOTpaHC(hOpMaTop,
TPEeX0OMOTOUHBIN TpaHchopMaTop? YKaKHUTE HA CXEME.

[IpaBuio SKBUBAJICHTHOCTH MPSAMOI MOCIEI0BATENILHOCTH. UTO Takoe «J00aBOYHOE
conpotuBiieHne»? Uto xapakrepusyeT KoddduiueHt m(n)?

[IpaBuio SKBUBAJICHTHOCTH TOKA MPSIMON MOCIEAOBATEIBHOCTH. Y KQXKUTE pacyeTHHIE

bopmyIIbI.

Kak u3zmensiercs Bo BpemeHnu cnararomye Toka K3 nmpu nuranuu aBapuitHON cXeMbl
UCTOYHUKOM OE€CKOHEYHOM MOIIIHOCTH?

Kakue anemeHTsl aBapuiiHOM 1IeTH ONPEENaoT B OCHOBHOM BenMuuHy Toka K3 Ha cTopone
Huxke 1000 B?

AMIUIMTYAHOE, MTHOBEHHOE U AelcTBytomue Toku K3. Jlaiite onpenenenus.

Yem oTiinyaroTCs pac4E€THBIE YCIOBHS OT JOMYIIEHUM ITpy a”Hanu3e aBapuii B COC?

Uem 00ycIioBIIEHO 3aTyXaHHE MEPUOANIECKON cocTaisitoniei Toka K3 Bo BpeMeHnu
(TermoBo# cnaja Toka)?

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

OcHOBHbIE BU/Ibl HECCUMMETPUYHBIX HApYIIEHUH HOpMaIbHOW pabOThl 1 OCOOEHHOCTH UX
pacuera?

Otnuums pacuetoB HecumMmeTpuaHoro K3 B cetn Hanpsikennem Beimre 1000 B ot
HecummetrpuuHoro K3 B cetu HanpsikenueMm Huxe 1000 B?

Kak 1o u3BecTHbIM CHMMETPUYHBIM COCTABIIAIOMUM (ha3bl "A" MOCTPOUTH BEKTOPHBIE
JMarpaMMbl TOKOB M HampsikeHus Bo Beex (azax npu HK3?

Kak Bnuser pexxum HelTpanu 1ByX0OMOTOUYHBIX TpaHC(HOPMATOPOB HA COMPOTUBICHUS
CXEMBbI HYJIEBOH IIOCIEA0BATENBHOCTH?

Toxu nmpocteix K3. B uém onacHocts TOKOB npocTeix K3? [Topsaok pacuera u MeTOIbI
OrpaHUYCHUS.

[IpononsHas HecumMeTpus. Kak €€ MoIenupyroT U pacCUUTHIBAIOT?

[Toyemy cOnpOTHUBIICHHE JIMHUU JIIEKTPOIIEPENAUU I TOKA HYJIEBOM ITOCIIEI0BATEIbHOCTH
0osb111e, ueM A1 npsiMoii? YTo oka3bIBaeT BIMSIHUE HA HETO?

Kak BnusitoT aBTOTpaHc(opMaTopbl HA CyMMapHOE COTPOTUBIICHNE CXEMBI HYJIEBOI
OCJIEN0BATEIILHOCTH ?

Kpurepun ouenku:



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

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

7.2.5. 3aga4m V11 KOHTPOJILHBIX PadoT:

1. Tunossie popmy.ibl

1.1. ITonyunts hopMyny st IpUBEACHUS K Oa3MCHOM CTYIEHH B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJIEHUS X, 3alaHHOTO B UIMEHOBaHHBIX €INHULAX.

1.2. HOHy‘lI/ITB (1)OpMy.]'Iy IJI IIPUBCACHUA K 0a3ucHOM CTYIICHHU B UMCHOBAHHBIX CAUHULIAX COIIPO-
THUBJICHUSA X, 3aIaHHOT'O B OTHOCUTCIIBHBIX CAMHUILIAX, ITIPHU U3BCCTHBIX UH, SH.

1.3. TTonyunts hopMymy ISl IpUBEACHUS K Oa3UCHOM CTYIIEHH B MMEHOBAHHBIX €IUHHIIAX COIPO-
TUBJICHUS X, 3aJAHHOTO B OTHOCHUTEJIBHBIX €IMHULIAX, IIPU U3BECTHBIX UH, IH.

1.4. Ilonyuuts Gopmyiy ais npuBeAeHHs K 0a3UCHON CTYyIEHH B MMEHOBAHHBIX €IMHUIAX COIPO-
TUBJICHUS X, 3aJaHHOTO B % K HOMUHAJy, pH U3BeCTHHIX UH, SH.

1.5. Tonyants hopMymy ISt IpUBEACHUS K Oa3UCHOM CTYIIEHH B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJIEHUS X, 3alaHHOrO B % K HOMUHAILy, IIpU U3BeCTHBIX UH, [H.

2. Pacuér Tpéx(da3HbIX TOKOB KOPOTKOI0 3aMbIKAHUSA OT INIMH 0€CKOHEYHO! MOIIHOCTH.

2.1. Iloctpouts M mpeoOpazoBaTh 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 cxemy M npeoOpazoBaTh €€ K BHIY, YIOOHOMY JJsl pacuéra 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. TlocTpouTh BO BpEMEHHU TOK MIEPEXOIHOTO mporiecca mocie 3-(a3Horo K.3., ecinu Ec= V2, X=1,

ot

2.5. IlocTpouTh BO BpEeMEHM TOK MEPEXOJHOrO IMpoliecca nocie 3-(pa3Horo K.3., €Cliu Ecm=+2,

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

X=1, r=1, nnsa o= -n/4 u a=mn/4.

@mimx =

3. Pacuét Tpéx¢a3HbIX KOPOTKUX 3aMBIKAHHUI 0T HCTOYHUKOB KOHEYHO! MOIIHOCTH.

3.1. Paccuntatrh cBepXnepexoHbIN U yIapHbIA TOK NP TPEX(PA3HOM K.3. B CXEME:

r P T ?
[TapameTpbl 37IEMEHTOB CXEMBI:

r P T
Sg=50 MBA Un=10xB U1/U>=10/110xB

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

3.2. MeTo10M pacu€THBIX KPUBBIX OMPEACIUTh MEPEXOTHBIN 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.

r T é 12
| |

[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.):



r T T2
| |

[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).

P

Jp.3er 3g3r

4.2, HOCTpOI/ITb CXEMY HYHCBOﬁ OCICI0BATCIIbHOCTHU JJIsA CXEMBI:

4.3. [TocTpouTh cxeMy HYJIEBOM MOCIEIOBATEIBLHOCTH JIJISI CXEMBI:



K3 I

K2

4.4. Paccuutarh CBEpXNEpPEXOJHBIA U YCTAHOBUBILIUNCSA TOK B TOYKE K.3. MPU OAHO(DA3HOM K.3. B
CXeMe:

T S
"

r T1 T2

[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 3JIEKTPOCHA0KEHHUS U BBIOOD BBIKITIOUATENEi» (BBIIOIHIETCS 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.

«YOOBJICTBOPUTCIILHO»

«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 BBINOJHWI KypCo-
BYIO paboTy B CPOK.




7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 6
Ne
Bomnpocsl k 3xk3ameny
n/n
1 | Ha3naueHue u OCHOBHBIE (DYHKIIMU CHJIOBBIX KOMMYTAIIMOHHBIX aIapaToB.
2 | Obmue onpenenenus u knaccupukanus CKA. YcnoBHble 0003HAYCHHS HA CXEMax.
3 | OcHoBHbIe TpeOoBanusl, npeabsBisgeMmble K CKA u cpeacTBaM 3almThl B 3JIEKTPOCHAOXKE-

HUU.
4 | PazpenuHMTENH, OTACIUTENHN, KOPOTKO3aMbIkaTenu. Haznauenue. O003HaueHHE Ha HJICK-
Tpruecknx cxemax. Kimaccudukarpms.

5 | Pa3peuHUTENN, OTIENINTENN, KOPOTKO3aMbIKaTeNIM. KOHCTPYKIWSI, TPUHITHI JICHCTBUSI.

6 | PaspenuHuTENN, OTHEIHMTENN, KOPOTKO3aMbIKaTenu. [lapameTpsl 3THX ammaparoB. Y cio-
BHsI BIOODA.

7 | OTKiIrOYEHHE TeTel IepEMEHHOro Toka. [Iporecchl, COMPOBOXKIAIONINE OTKIIOYCHHE T1e-
neil. BoccraHoBNeHHE HaNpsHKEHUsI HA KOHTAKTAX BBIKITFOYATEIISI.

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

9 | BBICOKOBOJIBTHBIC BBIKJIFOUATENU. [lapaMeTpbl, XapaKTepHU3yIOIIHe BBIKIIOYATEH. Y Clo-
BHsI X BBIOOpA.

10 | Macasiabie BeIKitouaTenu. KOHCTpyKIUs, TPUHIUN AeUCTBUS. JIOCTOMHCTBA M HEIOCTaT-

KH.

11 | Manomacnsansle BbIkItouaTenu. KoHCTpyKius, npuHIun aelctusd. JlocTonHCcTBa U HEZ0-
CTaTKH.

12 | Bo3aymnble Bbikmovyarend. KoHcTpykuus, npuHUun aewcTBus. JOCTOMHCTBA W HEAO-
CTaTKH.

13 | Dnera3oBbie BeIKTIOUaTenu. CBoiicTBa sineraza. KoHcrpykius, npuHiun aerctsus. [o-
CTOMHCTBA Y HEIOCTATKH.

14 | DnekTpomarHuTHble BbIKIo4aTenn. KoHcTpykuus, npuHuun aedctBus. JloctomHcTBa M
HEJOCTATKHU.

15 | BakyymHusle BbIkmrouaTend. KoHCTpykuus, mpuHIUI AedcTBUA. J[OCTOMHCTBA M HENO-
CTaTKH.

16 | Beiximouarenu Harpy3ku. Haznauenne. O0o3HaueHHEe Ha 3JeKTpUuecKux cxemax. Kiac-
cuduKanus.

17 | Ilpenoxpanurenu. Haznauenue. OOo3HaueHne Ha 3ieKTpuueckux cxemax. Kmaccuduka-
sl

18 | Pexnoysepsl. Haznauenue. OGnacTh UCHOIB30BaHUS. DJIEMEHThI KOHCTpYKIMH. [Ipenmy-
LIECTBA UCIIOJIb30BAHUsS PEKIIOY3EPOB HA CEIbCKUX JTMHUSAX.

19 | TokoorpannumnBaromye peakTopbl. KOHCTpyKIMs, IPUHIMI I€UCTBUS, HA3HAYEHUE.

20 | O6umme Bonpockl BeiOopa CKA. HopmaTuBHbIE TOKYMEHTHI M PpEKOMEH 1ALl H.

21 | O6mwme Bonpocsl BIOopa CKA. ITpumep Boibopa CKA.

22 | llpuuunst u cnencteus K3. 3agaun, BeI3piBaronirie HEOOXOAUMOCTh pacuéra Mepexo HbIX
niporieccos (I111).

23 | OcHoBHbIE nonynieHus npu pacuére K3.

24 | IlpuBeneHue BEIWYMH HAIPSHDKEHWH, TOKOB U CONPOTHBIIEHUN K OJHOM CTYIEHHU HaIlps-
KCHHUSL.

25 | BeiBog THHNOBBIX (opMysd ais pacueToB pexxuMoB K3 ¢ HOMHUHAIBHBIM HamlpsiKEHHEM




Bomnpocekl Kk 3K3aMeHy

n/n
Hwke 1 kB.

26 | [Topsgok pacuéra Tpé€xdaznoro K3 B menu, muraeMoil HCTOUHUKOM OECKOHEYHOW MOIII-
HOCTH, Ha CTYIIEHU HalpsbkeHueM Huxke 1 kB.

27 | CucreMa OTHOCUTEIbHEIX €IUHUIL.

28 | BeiBog TumnoBsIX opmyiiel 1iis pacuetoB peskumoB K3 ¢ HanpsbkenneM Beiie 1 kB.

29 | IlpaBuna coctaBienus cxem 3amenienus. [IpaBuia npeobpazoBaHue cxeM 3aMelIeHHUs.

30 | [lepexomusrii mporecc B mpocreimeit Tpéxdaznoit nemnu. [Tonasii Tok K3 u ero cocras-
JSIOLIKE.

31 | Anepuonnueckas cinararomas Toka K3, ee HaualibHOE 3HA4Y€HHE, IOCTOSIHHAs BPEMEHHU
3aTyXaHusl.

32 | Ceepxnepexoanbiii Tok K3.

33 | Yaapusiii Tox K3.

34 | DkBUBaJIeHTHAs MTOCTOSIHHAS BPEMEHU 3aTyXaHUs alepruoJUYeCKUX Clarariux Tpexdas-
Horo Toka K3. MeTopl X TOYHOTO M MPUOIMKEHHOTO pacyera.

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

36 | [lapameTpbl CHHXpPOHHOI'O reHepaTopa npu pasHbix pexxkumax K3. CuHXpoHHBIE, nepe-
xoJHble U cBepxnepexoHbie I/IC u conpoTuBieHUs.

37 | Biusuue APB reneparopoB Ha pexumbl K3.

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

39 | YcranoBuBmmiics pexxuM Tpexdasznoro K3 cuHXpoHHOro reHeparopa.

40 | Onementsl Harpy3ku DIC u cucreM anekTpocHadxenus. x Bnusnue Ha 111 npu Tpex-
¢daznom K3. O60061eHHas Harpy3Kka — XapakTepUCTUKHU U yUeT.

41 | Meroa pacuérHbix KpuBbIX. Jlonymenus. [Topsnok pacuéra.

42 | Pacuer cBepXmepexoIHbIX U yJIapHbIX TOKOB Tpexdas3noro K3 B nemnsx ¢ HOMUHAIbHBIM
HanpsbkeHueM Huke 1 kB.

43 | Pacuer nonHoro Toka K3 B 1ensx ¢ HOMUHaJIbHBIM HanpsbkeHueM Huke 1 kB. TemioBoit
cnaz Toka. Y napsbii Tok K3. Yuer mognutku ot menkux AL

44 | Meroa CHMMETPHUYHBIX COCTABIISIONINX ISl aHAIM3a HecuMMeTpuuHbIX K3.

45 | Cxembl pa3InYHBIX MIOCIEI0BATEIbHOCTEN U IPABUIIA MX ITOCTPOCHHS.

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

47 | Aeyxdaznoe K3. CuMmMeTpuyHBIE COCTABIISIONIME TOKA U HanpspkeHus B Touke K3. das-
HbIE TOKU M HanpsbkeHus. BektopHas auarpamma.

48 | dsyxdaznoe K3 Ha 3emiro. CUMMETpUYHBIC COCTABIISIONINE TOKA U HAMPSDKCHHS B TOUKE
K3. ®a3nble TOKM U HanpsbkeHUs. BekTopHas quarpamma.

49 | IIpaBHiI0 3KBUBAJICHTHOCTH NPSIMOM MOCIEA0BATEIBHOCTH.

50 | CpaBHenne K3 no Tsxectu. Y napusii ok HK3.

51 | ConpotuBieHus NpsMOH, OOpaTHOM M HYJNEBOH MOCIENOBATEIbHOCTH AJS pa3IMYHBIX
AJIEMEHTOB CXEMbI (KpoMe TpaHCHOpPMaTOPOB).

52 | BausiHMe Tpynn COeIMHEHMH M KOHCTPYKIMH JIByXOOMOTOUYHBIX TpaHC(OPMATOPOB Ha
CXEeMY HYJIEBOW MOCIEA0BATEIbHOCTH.

53 | BausiHue TpyHn COEUHEHUN U KOHCTPYKIUI TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB U aB-
TOTpaHc(HOPMaTOPOB HA CXEMY HYJIEBOH MOCIIEI0BATEIILHOCTH.

54 | IlpaBuia NOCTpOEHMS CXEMBI HYJIEBOM MOCIE10BATEIBHOCTH

55 | OgHokpatHas mpojoibHas HecumMmeTpusi. ConpoTuBIIeHHE B OHOUW (aze (0OphIB 0THON
¢assl).

56 | OpHokpartHas npojoibHas HecuMmMeTpusi. CompoTuBieHue B JIByX (azax (oOpbIB ABYX




Bonpocel Kk dK3amMeHn
n/n P y

¢baz).

57 | KomIieKCHbIE CXE€Mbl 3aMELIECHUs 111 HeCUMMETpUUHbIX K3 M OJIHOKpaTHOM MpoJ0Jib-

HOW HECUMMETPHH.

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

Hasa JuarpaMMma M CXeMa 3aMCIICHH . EMKOCTHOM TOK u €ro KOMIICHCaIMs

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

Kputnueckuii Tok npoctoro K3. PexxnmMbl nepekoMneHcay 1 HEAOKOMIIEHCALMH.

60 | CoBpeMeHHBIE METOIbI pacdyeToB IepexoAHbIX pexxkumoB B COC. Mcnonbs3oBaHue mnpo-

MBIIJIEHHBIX IPOrPaMMHBIX ITAKETOB I pacueTa U aHanu3a K3 u apyrux aBapuit

7.3.2. Kputepuu u HOpMbI OLEHKH

®opma npose-

JIeHHUst
Cemectp . Kpurepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOI
aTTeCTAlHH
6 DK3aMeH Crynent obOmagaer Tiay0OKHMU
(TUCbMEHHBII U TPOYHBIMH 3HAHHSMH IPO-

OTIPOC CTYIEHTOB
o ouseram)
COTIIMYHOY

rpaMMHOTO  MaTepuaia; Tpu
OTBETE  NPOJIEMOHCTPUPOBAI
MCUEPIIBIBAIOIIEE, IOCIIEI0BA-
TEJIBHOE M JIOTUYECKU CTPOMHOE
W3JIOKEHUE; TPaBUIBLHO cdop-
MyJIUPOBAJ MOHATHS U 3aKOHO-
MEPHOCTH TI0 BOIIPOCY.

«XOopouro»

CryneHt obnajgaer J10CTaTOYHO
MOJTHBIM 3HAHWEM TIPOTPaMM-
HOIO MaTepuaja; €ero OTBeT
IPEACTaBIsSeT TPAaMOTHOE W3-
JOXeHHe y4eOHOro marepuaia
[0 CYIIECTBY; OTCYTCTBYIOT
CYIIECTBEHHbIE HETOYHOCTU B
(bopMynupoBaHUU MOHSTHIA;
NPaBUIbHO MPHUMEHEHBI Teope-
TUYECKHE TIOJIOKEHUS, MO/
TBEP>KIACHHBIE TPUMEPAMHU.

«YOOBJICTBOPUTEIIBHO»

CryaeHT umeeT oOmue 3HaHUS
OCHOBHOTO  Marepuaia  0e3
YCBOEHHUS HEKOTOPBIX CYIIe-
CTBEHHBIX MOJIOKEHUI; PopMy-
JUPYeT OCHOBHBIC TOHSTHUS C
HEKOTOPOW HETOYHOCTHIO; 3a-
TPYIHSETCSI B  TPHUBEICHUU
MPUMEPOB, MOATBEPKIAIOLIUX
TEOPETHYECKHUE TIOJIOKECHUSI.

«HEYOOBJCTBOPUTCIIBHO»

CrTyneHT He 3HaeT 3HAYUTEIb-
HYI0 4acThb NMPOTPaMMHOIO Ma-
Tepuana;  JOMYCTHJI  CyIle-
CTBEHHBIE OIIMOKU B Ipoliecce




Cemectp

®opma npose-
JAeHHA
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

H3JI0KCHUA; HC YMCECT BbIIC-
JIMTH TIABHOE U CIENAaTh BBIBOL;
NPUBOAUT OMIMOOYHBIE OIpe/e-
JICHUSL.




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, Texke / HammenoBa-
NPaKTHKYM, JAP.) 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 000pynoBanus, To- | 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. DeKTpoCHAOKEHHE MMPOMBIIIJICHHBIX MpeA- | YueOHoe mocodue
p p p et 2013 OBC «IPRbooks»

NPUSITUN




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

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAMCUUILIMHApPHAS pedepaTuBHas Oa3a
nmanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum noctyma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 06a3a nmanHbiX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3Kkpana. — 3. pyc., aHriL.;

— Elibrary [Onexrponnsiii pecypc| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

— Springer Link [DnextponHsiii pecypc] : [0a3a mamnbix].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHrin.;

— Science Direct [DneKTpOHHBIN pecypc]| : KOJUICKIHS JICKTPOHHBIX KHHUT H3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATN.;

— Cambridge university press [DnekTpoHHBIN pecypc| JKypHallbl M3JaTEIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum moctyna : cambridge.org. — 3ari. ¢ 3xpa-
Ha. — SI3. aHrn.;

— NEICON [DnexTpoHHBIH pecypc] : anekTpoHHas HHPOPMAIUs : apXUB HAYYHBIX JKYPHAIIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne PexBU3UTHI 1OrOBOpa
Haumenosanmue I1O A N P
(nata, HOMep, CPOK AeHCTBHUA)

1 | Windows Horosop Ne 690 ot 19.05.2015, cpok nen-

CTBUSI — OECCPOUHO

2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok nen-
cTBUs — 6eccpouno; JloroBop Ne 727 ot

20.07.2016, cpok aeicTBUs — GeCCPOUHO

HoroBop Ne 61935138 ot 28.05.2012r.,
CPOK JIeHCTBHS - OECCPOUHO

3 | CneunanbHOE TPOrPaMMHOE 0OECTICUCHHE K
71a00PaTOPHBIM CTEHaM

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, J1a00paTOpHii, MACTEPCKHUX U
Ne Ap. 00bEKTOB VISl NPOBEACHUSA NMPAKTHYe-
N/ | CKHUX M J1a00paTOPHBIX 3aHATHH, IOMelle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAIMXCS (HOMep ayIMTOPHH)

IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS

VYuebHas ayuTOpHs IJIs1 TPOBEICHHUS 3aHS-
TUH JIGKIIMOHHOTO TUTIA. YUeOHas ayAUTOPHUSI
JUISL IPOBEJICHUS 3aHATUA CEMUHAPCKOTO TH-
na. YueOHast ayIuTopus sl KypcOBOTO TIPO-
€KTUPOBaHUS (BBITTOJIHCHHS KYPCOBBIX pa-
00T). YueOHast ayTuTOpus AJisi IPOBEICHHS
TPYINIOBBIX U HHANBUIYATbHBIX KOHCYJIbTa-
1ui. YueOHast ayiuTOpus ISl POBEICHUS
3aHATHIN TEKYIIErOo KOHTPOJISI K TPOMEXKYTOYU-
HoM atTecTtaruu. (2-211)

[IpoekTop, sKpaH; CTOJ yUeHUYECKUH (MO-
HOOJIOK) JIByXMECTHBIH, CTOJI yUeHHUUECKUI
(MOHOOJIOK) TPEXMECTHBIN, CTOJ Mpeno/ia-
BaTENbCKUH, CTYJI IPENIOAABATEIbCKUM,
JI0CKa ayJJUTOPHAs., 9KpaH, IPOEKTOP, XKa-
JIO3U.




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OPATOPHIi, MACTEPCKUX U

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)
JlaGoparopus «MozenupoBaHue IeKTpude- | JKpaH, CTOJIBI YYCHUUECKHUE JBYXMECTHBIE,
CKUX cHcTeM. BHyTpH3aBOACKOE 31EKTPO- CTYJIbsl YUEHHUYECKHE, CTOJI IPEI0/1aBa-
CHaOXKeHUE U PEKUMBI». TENbCKUH, CTYII IPEToAaBaTeIbCKUA, J0C-
VYyebnas ayuTopust 1Jisi IPOBEACHUS 3aHs- ka UHTEPAKTHBHASI, xoMIIeKT TUIIO-
TUW CEMUHAPCKOrO THIIA. BOT0 JlabopaTopHoro obopynosanus , [1K
VYyeOHast ayuTOpus AJIsl KypCOBOTO IPOEK- n1abopaTOpHbIE CTOJIBI C 000PYIOBAHUEM |,
2 | TupoBaHusl (BBIIOJHEHHS KYPCOBBIX paboT). JKAITIO3U., IIPOEKTOP.
VYyebHas ayuTopus i IPOBEACHUS TPYyII-
MOBBIX U MHIUBUYaTbHBIX KOHCYJIbTALUN
VYyeOHast ay1uTopus AJis IPOBEICHUS 3aH-
TUWA TEKYLIEro KOHTPOJIA U IPOMEKYTOUHOM
aTTecTaluu.
(2-210)
[Tomenienue 115 caMOCTOSITENbHOM pabOThI CroJibl y4eHUYECKUE, CTYIIbsSI yUEHUYE-
3 | crynmentos (I'-401) ckue, [IK ¢ BeixosnoMm B ceth UHTEpHET




