MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.08

(unOeKkc OucyunIuHbl)

PABOYASA TPOI'PAMMA JIUCHUIIJIMHBI

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

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.03.02 DnexkTposHepreTHKa u 3MeKTPOTEXHUKA

HaIpaBICHHOCTH (PO )
DHeprocoepexeHne U FHEProayuT

®dopma 00ydeHHsI: OUHas
I'ox mabopa: 2018

O6mras TpymoeMkocTb: 8 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO CeMeCTPpamM

Cemectp 7
dopma KOHTPOJIA 3auver Hroro
Buj 3ansiTuit
Jlexnun 50 50
JlaboparopHbie 18 18
[TpakTHyeckue 34 34

PykoBoJ1cTBO: KypcoBbIe pabOTHI (IIPOEKTHI)
IIpoMexyTouHas aTTecTalusl

KonTaktHas pabora 103,35 103,35
CamocrosTenbHas pabora 149 149
KoHTposb 35,65 35,65

Hroro 288 288




Pabouyto mporpammy coctaBui(u):

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

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

(Oondicnocmy, yuernoe 36anue, cmenetsb, Qamunus U.0.)

PeunensupoBanue padoueii mporpaMmMbl JUCUMILIUHbI:

v OTcyTCTBYET

Peuenzent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas nporpamMma nucuuruinHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yyeOHOTO Mm1ana
HaIlpaBJICHUA ITIOATOTOBKHU
13.03.02 DnekTpodHEPreTHKa U HJIEKTPOTEXHUKA

Cpok neiicTBUs padoueii mporpaMMsbl AMCHHUIIMHBI 10 «31» aBrycra 2022 1.

YTBEPXIEHO

Ha 3acenanuu kadenps
«DNEKTPOCHAOKEHUE U AIIEKTPOTEXHUKA

(mporokon 3aceqanust Ne 2 o1 «12» cenrsops 2017 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HCHB OCBOCHUA NUCHUINIIMHBI — 06y‘-IeHI/I€ CTYACHTOB TCOPCTUYCCKHUM 3HAHUAM B O6HaCTI/I
CHJIOBBIX KOMMYTAI[HOHHBIX aIlllapaToB U JICKTPOMATHUTHBIX MEPEXOIHBIX MPOIECCOB, MPAKTHYC-
CKMM HaBBIKaM aHalM3a W pacueTa KOPOTKHUX 3aMbIKaHWH, BO3HHUKAIOIIMX B CHUCTEMax 3JICKTPO-
CHA0KEHHS TPOMBIIUICHHBIX MPEANPUATHIA U SHEPreTUIECKUX 00BEKTOB, & TAKIKE HABBIKAM IO BbI-
00py AIEKTPOOOOPYIOBAHUS.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI " IIPAKTUKHU, HA OCBOCHHUU KOTOPBIX 6a3I/IpyeTC5I JAaHHas AUCHUIINHA: «Bric-
mas MmareéMaTtuka», <<TeOp€THq€CKHe OCHOBBGI JJICKTPOTCXHUKU, «BBGHGHI/IG B HpO(beCCI/IIO», «Co-
BPCMCHHLIC SHCPICTUYCCKHUEC CHCTEMbI U JJICKTPOHHBLIC npeo6pa30BaTenH>>, <<3neKTp006opyz[0Ba—
HHUC NCTOYHUKOB MUTAHUA, DJICKTPUICCKUX ceTel u HpGZIHpI/IﬂTI/If/'I».

JIMCHMIUTMHBI U TIPAKTHKH, JUTSI KOTOPBIX OCBOCHWE JAHHOUW NUCIUIUTMHBI HEOOXOIUMO Kak
npesecTBytoniee: «PeneiiHas 3aluTa CHCTEM 3JICKTPOCHA0KEHU», «TeXHUYecKas TUarHoCTHUKa
IIEKTPOOOOPYIOBAHUS CHUCTEM SJICKTPOCHAOKEHUS», BBIMOJTHCHHE BBIMTYCKHON KBaTH(DHKAIIMOH-
HOI paOOTHI.

3. Ilinanupyemblie pe3yJibTAThI 00y4eHUs

dopmupyemble U
KOHTPOJIMpYeMbIe
KOMITeTEeHIIUH
(K01 1 HAUMEHOBaHKE)

NuaukaTopsl 10CTH-
JKEHHMS KOMIIeTeHI Ui
(K01 1 HAUMEHOBAHUE)

IInanupyemble pe3yJbTaThl
o0yueHust

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

I1K-1.3 BeIOIHSET BEI-
60p oOopyaoBaHUS TSt
OTJICIbHBIX PA3/IEIOB
MPOEKTA Ha PA3INIHBIX
CTaIUAX MPOEKTUPOBA-
HUS CUCTEM DJICKTPO-
CHaOKeHHST 00BEKTOB

3HaTh: (U3UYECKUE OCHOBBI 3JIEKTpOMAr-
HUTHBIX TEPEXOIHBIX MPOIECCOB B CHCTE-
Max 3JIEKTPOCHAO0KEHUs, CHCTEMBI €IMHUILL U
cxemsbl 3amenienus COC, gomnyiieHus U mo-
PAIOK pacu€Ta KOPOTKHMX 3aMbIKAHHM; Me-
TOJBI aHaNM3a M cOopa WHpoOpMamuH, mpa-
BUJIa pabOThl C TEXHUYECKOH HH(popMarmen
1o moA00py 000pyIOBaHUS

YMeTb: COCTaBIATH CXEMBI 3aMEILICHUS
COC, paccunThIBaTh apaMeTPhI JJIEMEHTOB
U TapaMeTpbl aBapUUHBIX PEXHUMOB, BHIOU-
paTh He0OXOoAMMOE 000PYTIOBaHNE

Bnaners: merogamu pacuera CHUMMETpPUY-
HBIX U HECMMMETPUYHBIX KOPOTKHX 3aMbl-
KaHW U OOPHIBOB; HAaBBIKAMH PaOOTHI C Jia-
OOpaTOpHBIMU CTEHJIAMU W ¢ WHGOpMaIu-
OHHOU TEXHUKOU




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun ®opMbl TEKYyILLEr0
Monayab yljeﬁ- HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp |O6bem, w.| Banabi | MurepakTus, 1. KOHTPOJIsl (Haume-
(pa3neur) HOM pa- (yuedHoli padoThI) HOBaHME OLIEHOYHOI'0
00ThI cpeacTsa)
1. O0mue ceene- |Jlek. 1.1. Tlpenmer U copep>kaHUE TUCHIUTLIAHBEIL. 6 4 - -
HUS O CHJIOBBIX Ha3nauenue cHUIOBBIX KOMMYTAllMOHHBIX all-
KOMMYTaIlMOHHBIX napatoB (CKA).
armaparax U cpel- 1.2. O6mue ompeneneHuss U Kiaccu(puKaus
CTBaM 3alIUTHI B CKA. YcnoBuble 0003HaueHUs Ha cXeMax.
HIIEKTPOCHA0KEHU Y| 1.3. OcHOBHBIE TPEeOOBaHUS, IPEIBABIIEMBIC
Kk CKA u cpenctBam 3alliUThl B 2JIEKTPO-
CHA0KEHUHU.
IIp. OcHoBHbIe TpeOOBaHUS, TPEIBABISIEMbIE K 6 2 - - OneHka peeHus
CKA u cpenctBam 3a1uThl B AIEKTPOCHA0- [IPAKTUYECKUX 3a7a4 U
KEHUH. [IPOBEPKA YCBOCHMS
MaTepuaia
Cp. N3yuenune koHCNEKTOB Jiekuid. M3yuenue 6 15 - -
TEOPETUYECKOT0 MaTeprasa 1o yueOHuKam 1
y4eOHBIM [TOCOOUSM C MTOATOTOBKOW OTBETOB
Ha BOnpockl. [1oAroToBKa K MPaKTHYECKUM
3aHIATHIM U J1a00paTOPHBIM paboTam.
2. Tunsl cunoBeix | JIexk. 2.1. Pa3penuHUTENN, OTHCIUTENH, KOPOTKO- 6 2 - -

KOMMYTaIlMOHHBIX
armapaToB U
CPEJICTB 3aIIUThI

3aMbIKkaTend. KOHCTpyKuus, NpHUHLUI JAEH-
CTBUSI, HA3HAUYEHUE.

2.2. BBICOKOBOJIBTHBIE BBIKJIIOUATENH, BbI-
KJIIOYaTeNld  Harpys3kd, IpeloXpaHUTelH,
pexioy3epbl. Haznauenune. O603HaueHHs] Ha
cxemax. Kmaccudukarms.

2.3. Boeikmouarenu. KoHcTpykuus, npuHIun
nercreus. [lapamerpsl. IIponeccsl oTkiroue-
HUS LIENel IEpEMEHHOT0 TOKa.




Bun ®opMbl TEKYILLEro
Monayab yljeﬁ- HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp |O6bem, w.| Banabi | MurepakTus, 1. KOHTPOJIsl (Haume-
(pa3neur) HOM pa- (yuedHoli padoThI) HOBaHME OLIEHOYHOI'0
00ThI cpeacTna)
2.4. TokoorpanuuuBaroiiue peakropsl. Kon-
CTPYKULUS, IPUHLUI AEHCTBUS, HA3HAYCHHUE.
IIp. PazbenunuTenu, oTaenuTeN, KOPOTKO3aMbl- 6 3 - - Onenka peuieHus
Kareiau. BoICOKOBOJIBTHBIE BBIKIIOYATENH, [IPAKTUYECKUX 3a7a4 U
BBIKJTIOYATEIN HArPy3KH, MPEAOXPAHUTEIH, MIPOBEPKa YCBOCHUS
peknoysepsl. Beikmtouarenu. Tokoorpannyu- MaTepuaia
BaIOII[ME PEAKTOPBI.
Cp. N3ydyeHne koHcneKToB Jiekuuil. 3yuenue 6 25 - -
TEOPETUYECKOr0 MaTepuana 1o yueOHuKam u
y4€OHBIM [TOCOOMSIM C MTOATOTOBKON OTBETOB
Ha Bompockl. [IoAroToBKa K NPaKTHUYECKUM
3aHITHUIM U 1a00paTOPHBIM paboTam.
3. Bri6op cuioBsbix | Jlek. 3.1. O6ume Bompocs! Beibopa CKA. Hopma- 6 6 - -
KOMMYTaIlMOHHBIX TUBHBIE IOKYMEHTbI U PEKOMEH 1ALl H.
anmapaTroB M pac- 3.2. Ha3naueHue pacyeToB KOPOTKHX 3aMbl-
YET KOPOTKHUX 3a- kaauii B COC. OcHOBHBIE JAOMYIICHUS U pac-
MBIKaHUW YETHBIE YCIIOBUSL.
3.3. CucreMbl €IMHHI] — OTHOCUTEIBHBIE U
UMEHOBaHHbIE. BBIBO TUITOBBIX (hopmy.
3.4. CxeMsbl 3aMeIIeHHUs — IMPaBUiIa COCTaB-
nenus. IIpeoOpazoBaHue cXxeM 3aMelIeHHMs.
Ip. CxeMbI 3aMeIeHUs — MTPaBHJIa COCTABIICHUS. 6 3 - - OnenHka permeHus
[TpeoOpa3oBanue cxem 3aMelIeHusl. NPaKTUYECKHX 3a/1a4 U
[POBEpPKa YCBOEHUS
MaTepHasa
Cp. N3ydyenue koHCNEKTOB Jiekuuid. M3yuenue 6 20 - -

TEOPETUIECKOr0 MaTepuana 1mo yueOHuKam u
y4eOHBIM TTOCOOHUSM C TTOATOTOBKON OTBETOB




Bun

®opMbl TEKYILLEro

Monayab yueo- HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
. . Cemectp |O0bem, 4., bannbl | HHTEpakTHB, 4.
(pa3neur) HOM pa- (yuedHoli padoThI) HOBaHME OLIEHOYHOI'0
00ThI cpeacTna)
Ha Bomnpockl. [IoAroToBKa K NPaKTHUYECKUM
3aHATHUSAM U JTa00OPATOPHBIM pabOTaM.
4. Tpéxdaznsie Jlek. 4.1. Ananu3 cummerpudroro K3 B menu, nu- 6 12 - -

KOPOTKHUC 3aMbIKa-

HH A

TaeMOM MCTOYHHUKOM OECKOHEYHOH MOUIHO-
ctu. Ilomaeni Toxk K3 m ero cocrasisromiue.
VY napusrii Tok K3.

4.2. Pacuer pexumoB K3 B HMMEHOBaHHBIX
eAMHMIAX (Ha CTOPOHE C HOMHUHAJIbHBIM
HanpspbkeHueM Hike 1 kB).

4.3. Tpéxdaznsie K3 B menm, nuraemoit uc-
TOYHMKOM KOHE€YHOM MouiHoctu. I[lapamer-
pbl CHHXPOHHOIO TeHepaTopa IpU pa3HbIX
pexxnMax K3. VcranoBusmmiics U cBepxIie-
pexonusiii pexxum K3.

4.4. Bnusaue APB renepatopoB Ha peKMMBbI
K3.

4.5. Meron pacué€THbIX KpUBbIX. JlomymeHus
U NIOPAZIOK pacuéra.

4.6. BrIOop 311€KTpOOOOPYIOBAHUS O YCIIO-
BUSIM CTOMKOCTHU K Tokam K3.

4.7. Yuer u3MeHEHHs INapamMeTpoB IPOBOJI-
HUKOB CETU. YBEJIMYEHUE aKTUBHOIO COIpPO-
TUBJIEHUS TIPOBOJHUKOB OT MX HarpeBa TO-
KOM KOpPOTKOTO 3aMbIKaHUs. TerioBoi craj
TOKA KOPOTKOT'O 3aMbIKaHMSI.

4.8. [IpakTueckure METOAbl pacyéra Tpex-
¢a3ubix K3 B ycTaHOBKax HanpspkeHHeM 10 1
KB. Y4yer MeCTHbIX HICTOUHHKOB M Harpy3oK.




Bun ®opMbl TEKYILLEro
Monayab yljeﬁ- HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp |O6bem, w.| Banabi | MurepakTus, 1. KOHTPOJIsl (Haume-
(pa3neur) HOM pa- (yuedHoli padoThI) HOBaHME OLIEHOYHOI'0

00ThI cpeacTna)
IIp. Ananu3 cummerpuuHoro K3 B nenu, nurae- 6 2 - - OueHka penieHust
MOW UCTOYHUKOM OECKOHEYHON MOIIHOCTH. MPAKTUYECKUX 3a0a4 U
[Tonueri Toxk K3 1 ero cocrapinstomue. MpOBEpPKa YCBOCHUS
Y napubiii Tok K3. MaTepuana
IIp. Pacuer pexxumoB K3 B *MEHOBaHHBIX €11U- 6 2 - - OueHka peleHus
HULaX (Ha CTOPOHE C HOMUHAJILHBIM HaIlpsi- MPaKTUYECKUX 3a/1a4 U
eHuem Hike 1 kB). [IPOBEPKA YCBOCHMS
MaTepuaia
IIp. Tpéxdazurie K3 B 1ienu, nuraemoii ucrou- 6 2 - - OueHka pereHus
HUKOM KOHEUHOU MomHocTH. [lapamerpsl [IPAKTUYECKUX 3a7a4 U
CHHXPOHHOTI'O T'€HEepaTopa MpU pa3HbIX pe- [IPOBEPKA YCBOCHMS
xumax K3. YcranoBusmiics u ceepxmnepe- MaTepuaa
xoaHbIN pexum K3.
IIp. Merton pacy€THBIX KpUBbIX. JlonyleHus u 6 2 - - OreHka pemieHus
MOPSIIOK pacyéra. MPaKTUYECKHX 3a/1a4 U
MIPOBEPKa YCBOEHUS
MaTepuana
IIp. [IpakTueckue MeTobl pacuéra Tpex(da3HbIX 6 2 - - Onenka pemeHus
K3 B ycranoBkax HampsbkeHueM a0 1 kB. MPaKTUYECKHX 3a]1a4 U
VY4er MeCTHBIX UICTOYHUKOB U HAarpy3o0K. MIPOBEPKA YCBOEHUS
MaTepuana
Jlab. JlabopaTtopHas padota Ne 1. 6 4 - - Ompoc Ha mabopaTtop-

HBIX 3aHATHUSIX T10
TEOPETUYECKOMY Ma-
Tepuaiy.
BrmosnHenne n 3a1mm-
Ta 1a00-paTOPHBIX pa-
0oT




Bun ®opMbl TEKYILLEro
Monayab yljeﬁ- HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp |O6bem, w.| Banabi | MurepakTus, 1. KOHTPOJIsl (Haume-
(pa3neur) HOM pa- (yuedHoli padoThI) HOBaHME OLIEHOYHOI'0
00ThI cpeacTna)
JIab. JlaGopaTopHas padota Ne 2. 6 4 - - Ompoc Ha mabopaTop-
HBIX 3aHATUSAX 110 TEO-
[PETUYECKOMY MaTepH-
ay.
BeinonHenue u 3amu-
Ta 1a00paTOPHBIX pa-
00T
Cp. N3ydyeHne koHCNIEKTOB Jiekuuid. 3yuenune 6 25 - -
TEOPETUYECKOIr0 MaTepuaia 1o yueOHuKam u
y4eOHBIM TOCOOMSIM C ITOATOTOBKON OTBETOB
Ha BoNpockl. [IoAroToBKa K IPaKTUYECKUM
3aHITHUIM U 1a00paTOPHBIM paboTam.
5. Hecummerpuu- | JIek. 5.1 Buasl HecMMMETpHUUHBIX aBapuil. Meron 6 10 - -

HBIC KOPOTKHEC 3a-
IMBIKaHH A

CUMMETPUYHBIX COCTABJISIOUINX Ui aHaIu3a
HK3.

5.2. CxeMbl pa3auYHBIX TOCIEI0BATEIHHO-
CTEH U IpaBWJIa UX TOCTPOCHHUS.

5.3. ComporuBieHusl NpsiMON, OOpaTHON H
HYJIEBOM TOCJIENOBAaTEIILHOCTH MJISl Pa3jIdy-
HBIX 2JIEMEHTOB CXEeMbl. BiusHue KOHCTpyK-
LIMM MarHUTOIPOBOJAA M TPYII COEAUHEHMS
TpaHchopMaTOpOB HA CXEMBI HYJIEBOW IIO-
CJIEI0BATEIbHOCTH.

5.4. IIpaBuno >KBUBaJIEHTHOCTH IPSIMOW IO-
cnenoBarenbHocTu. CpaBHeHue Tskectu K3.
5.5. MeTon pacyeTHBIX KPUBBIX IS Ciaydas
HK3. VY napusriit ok HK3. HK3 B ceTsix Huxe
1 xkB. IlepexoHbIil ponecc B Harpy3Kax npu




Bun ®opMbl TEKYILLEro
Monayab yljeﬁ- HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp |O6bem, w.| Banabi | MurepakTus, 1. KOHTPOJIsl (Haume-
(pa3neur) HOM pa- (yuedHoli padoThI) HOBaHME OLIEHOYHOI'0

00ThI cpeacTna)
HecuMMeTpuuHbIX K3.
5.6. Meton pacueTa pocTOro 3aMbIKaHUsI.
KomnencupoBanHsie ceTH.
IIp. CornpoTuBiieHus IPsIMOiA, 00paTHOM U HYJIe- 6 2 - - OreHka pemieHus
BOI1 MOCJIEI0BATENILHOCTH VISl PA3TUYHBIX MPAKTHYECKUX 3a7a4 U
3JIEMEHTOB CXEMBI. [IPOBEPKA YCBOEHUS
MaTepuana
IIp. [IpaBus0 5KBUBAJIEGHTHOCTHU MIPSIMOM TOCTIe- 6 2 - - OreHka pemieHus
noBarenbHOCTU. CpaBHeHHe TsokecTH K3.. MPAKTHYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuana
IIp. Mertoa pacyeTa mpoCTOro 3aMbIKaHHUS. 6 2 - - OreHka pemieHus
NPaKTUYECKHX 3a/1a4 U
MIPOBEPKa YCBOEHUS
MaTepuaia
JIab. JlabopaTopHas padota Ne 4. 6 4 - - Ompoc Ha nmabopaTop-
HBIX 3aHATHUSAX MO TEO-
[PETHYECKOMY MaTepH-
any.
Brinosinenue u 3amm-
Ta JJabopaTOPHBIX pa-
00T
JIab. JIaGoparophas pabota Ne 5. 6 4 - - Omnpoc Ha nabopatop-

HBIX 3aHATUAX I10 TCO-
[PETHYECKOMY MaTepH-
aiy.

BeinonHenue u 3amiu-

ra 1Tab0paTOPHBIX pa-




TEOPETHUECKOT0 MaTeprala o ydeOHuKaM u
y4eOHBIM MTOCOOUSM C MOATOTOBKOW OTBETOB
Ha BOMPOCHI. [10Ir0TOBKA K MPAaKTHYECKUM

Bun ®opMbl TEKYILLEro
Monayab yljeﬁ- HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp |O6bem, w.| Banabi | MurepakTus, 1. KOHTPOJIsl (Haume-
(pa3neur) HOM pa- (yuedHoli padoThI) HOBaHME OLIEHOYHOI'0
00ThI cpeacTna)
00T
Cp. N3ydyeHne KoHCIEKTOB Jiekuuil. M3yuenune 6 25 - -
TEOPETUYECKOr0 MaTepuasa 1o yueOHuKam u
y4€OHBIM [TOCOOUSM C MOATOTOBKOW OTBETOB
Ha Bompockl. [IoAroToBKa K MPaKTHUYECKUM
3aHATHUSM U JTa0OPATOPHBIM pabOTaM.
6. [IpononbHas Jlek. 6.1. OG6pbiBBI (pa3 W METOABI HX pacyeTa. 6 4 - -
HECUMMETPUS KomriekcHbIe CXeMBI 3aMEUICHUS U BEKTOP-
HBIE JMarpamMmbl Ipu 0OpBIBaXx.
6.2. Ciio>xHbIE BU/IbI aBapui.
6.3. [IporpammHoOe obecrieueHne Ass aHaIU-
3a AJIEKTPOMArHUTHBIX IEPEXOAHBIX TpoIIec-
coB B COC.
Ip. OOpbIBHI (ha3 U METOJBI UX pacuerTa. 6 2 - - OreHka pemieHus
MPAKTHYECKUX 3a7a4 U
NPOBEPKA YCBOCHHUS
MaTepuaia
JIab. Hrororoe 3ansTHE. 6 2 - - Omnpoc Ha maboparop-
HBIX 3aHATHUAX MO TEO-
[pETUYECKOMY MaTepH-
any.
Brinosninenue u 3amm-
Ta JJabopaTOPHBIX pa-
00T
Cp. N3yuenune koHcneKkTOB Jiekuid. M3yuenue 6 15 - -




Bun

®opMbl TEKYILLEro

Monayab yueo- HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
. . Cemectp |O0bem, 4., bannbl | HHTEpakTHB, 4.
(pa3neur) HOM pa- (yuedHoli padoThI) HOBaHME OLIEHOYHOI'0
00ThI cpeacTna)
3aHATUSAM U JJa0OpaTOPHBIM paboTaM.
7. Ilpumepsl Bol- | JIek. 7.1. Ilpumepsl BbIOOpa pa3beJUHUTENEH. 6 4 - -
oopa CKA 7.2. Ilpumepbl BEIOOPA BEICOKOBOJIBTHBIX
BBIKJIIOYATEIIEH.
IIp. [Tpumepst Beroopa CKA 6 4 - - OueHka peleHus
[IPAKTUYECKUX 3a7a4 U
MIPOBEPKA YCBOCHUS
MaTepuaia
Cp. W3y4yeHne KOHCIEKTOB Jiekuui. M3ydyeHne 6 25 - -
TEOPETUUECKOr0 MaTepraa 1o yueOHuKam u
y4eOHBIM MTOCOOUSIM C MOATOTOBKOW OTBETOB
Ha Bomnpockl. [IoAroToBKa K NPaKTHUECKUM
3aHATHUSAM U J1a00OPaTOPHBIM paboTaM.
KonTtpons 6 35,65
ITA Craua ’K3aMeHa 6 0,35 - -
Hroro: 252




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jlis OlleHKU 3HAHUM, YMEHHUS U YpOBHS IpPO(ecCHOHANBHBIX KOMIETEHLIUN, MpuodpeTae-
MBIX BBIITYCKHUKOM B IIPOLIECCE U3YUEHUS TUCHUILIMHBI « CHIIOBBIE KOMMYTAIIMOHHBIE annaparsl U
CPEIICTBA 3aIUTHI B 3JICKTPOCHA0KEHUNY, UCTIONB3YIOTCS CIeAYIoIUe 00pa3oBaTeIbHbIE TEXHOIIO-
TUH:

- IEKLUH C UCTIOIb30BaHUEM MYJIbTUMEIUIHOTO 000PYIOBAHNUS;

- IPAKTUYECKUE 3aHATUS C YCTHBIM OIPOCOM CTYJIEHTOB U 3aKPEIJICHUEM TEOPETUUECKOTrO
MaTepuana;

- T1abopaTOpPHBIC 3aHATHUS, KOTOPBIC MO3BOJISIOT MPUOOPECTH MPAKTUICCKUE 3HAHUS U HABBI-
KM pabOThl C HOPMATUBHOM, METOAMYECKOM, HAYYHO-TEXHUYECKON U CITPABOYHOM JIMTEPATypO;

- UHJIUBUIyaJIbHBIC U TPYIIIOBbIE KOHCYJIbTAIUU MO TEOPETUUECKUM U IIPAKTUYECKU BOMPO-
caMm Kypca;

- BBITIOJIHEHUE KYPCOBOU pPabOTHI;

- TIPOBEJICHUE CEMUHapa C LEeNbl0 (POPMHUPOBAHUS U PA3BUTHS MPOPECCHOHATHHBIX HABBI-
KOB, 00y4aromuxcsi;

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

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CHMIIJIMHBI

6.1. OOyuaromuMcsi He0OXOIMMO O3HAKOMUTBHCSA: C COJepiKaHueM pabodell MporpaMMbl
JUCLUIUIMHBL, C LEJMU U 33Ja4aMy JUCLMILIMHBL, €€ CBS35SMU C IPYTMMH AUCLUIIIMHAMHA 00pa3o-
BaTEJIbHON IPOrpaMMBbl, METOJUYECKIUMH pa3paboTKaMu N0 JaHHOW AMCLUILIHHE.

6.2. Meronnyeckue yka3aHus 110 IOArOTOBKE K JEKI[MOHHBIM 3aHATHIM.

B xopne nekuuii paccMaTpuBarOTCS OCHOBHBIE MTOHSATHUS TEM, CBSI3aHHBIE C HUMU TEOpETHYE-
CKH€ U MPAKTUYECKHE BONPOCHI, JAIOTCS PEKOMEHIALUU JUIsl CAMOCTOSITEIbHOM paboThl U MOArO-
TOBKE K MPAaKTUYECKUM 3aHATUAM. [103TOMYy M3yueHHe AUCHUIIUHBI TpeOyeT CUCTEMAaTHYEeCKOTO U
MOCJIEI0BATEIbHOIO HAKOIUIEHUSI 3HAaHUH, CJIe10BaTENIbHO, MPOIYCKU OTAEIbHBIX TEM HE MO3BOJIS-
I0T TI1yO00KO ocBouTh mpenmer. Ilepen ouepenHoit nekuneil He0OOXOAMMO MPOCMOTPETH/IOBTOPUTH
MaTepuaibl mpenpiaymen jgexuuu. [Ipu 3aTpyAHeHHsIX B BOCHPUSTHM MaTepuana cieayeT odpa-
TUTBHCS K OCHOBHBIM JIMTEPATYPHBIM HCTOUYHUKAM.

6.3. Meronnueckue yka3aHus 0 MOJATOTOBKE K MPAKTUUYECKUM U Ja00PaTOPHBIM 3aHATHSIM.

B xone mpakTHuecKuX W J1a0OpaTOPHBIX 3aHATUH YIIIYOJSIOTCS M 3aKpEIUIAIOTCS 3HAHUS
00y4aromuxcs Mo psily pacCCMOTPEHHBIX Ha JIEKIMIX BOMPOCOB. [Ipy moAroToBKe K MPakTUYECKUM
U 1Ta0OPaTOPHBIM 3aHATHUAM 00YJarOIIUICS JOIDKEH:

— U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3YYUTh MaTepHAaJIbl JICKIIUH;

— MOJTOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMoil TeMe;

— BBINIOJIHUTH JJOMAIIHEE 3aJaHUE, PEKOMEH0BAHHOE MIPETOAaBaTesleM MIPU N3YYEHUN Kax-
JIOM TEMBI 3aHSATHS,

— MOATOTOBUTH OJIAHK OTYETa 110 JJabopaTopHOI padoTe.

6.4. CamocTosiTenbHasi paboTa BKIIOYAeT B ceOsl BBHIIOJHEHUE Pa3IMYHOTO pojia 3aJaHuil 1

CaMOCTOSITENIbHOE U3yUeHHE TEOPETHUYECKOro MaTepuala Mo yyeOHHKaM M y4eOHBIM MOCO-

OMsIM C TMOATOTOBKOM K MpakTH4YeCKUM 3aHsATHsAM. KOHTposib camocTosiTensHOM paboThl

o0yyaromuxcs HaJ MPOrpaMMOM Kypca OCYILECTBIISETCS B XOJ€ MPAKTUUYECKUX 3aHATHH

(ycTHBIN ompoc, perieHue 3a-1ad, MyoJIMYHOE BBICTYIUICHHE C JOKJIAJ0M 10 BRIOpaHHOM Te-

Me, TECTUPOBAHUE).



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyeMoil KOMIIETeH UM HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
6 ITK-1 (TTK-1.3) JIaboparopubie paboTsl 1-5

3agaum 7151 KOHTPOJIBHBIX paboT 1o Te-
mam 1-5

Brimonnenue KypcoBoii paboThl
TecroBrie 3amanus Ne 1-500

Bomnpocs! 1 sx3amena Ne 1-60

7.2. TunoBbIe 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. Onpoc no TeopeTH4ecKOMY MATEPHAILY

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

Onpoc 1Mo TeopeTHuecKOMy MaTepualy IpH BHINOJIHEHUN MPAKTUYECKUX 3aJaHUNA U 00CyXk-

ACHUC MMOJIYYCHHBIX PE3YJIbTATOB.

Kpurepum ouenku:

- OLICHKA «3a4YTCHO» BBICTABJIACTCA CTYHACHTY, €CJIIN CTYACHT OTBCTUII 0OJIbIIIE YeM Ha II0JIO-

BHHY BOIIPOCOB;
- OLIEHKA «HE 3a4TE€HO» - €CIIU CTYECHT OTBETUJ HA ITIOJIOBUHY UJIU MEHBIIIE BOIIPOCOB.

=
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7.2.2. TUNOBLIE TECTOBBIE 3a]aHUA

YCTpOﬁCTBO, Y KOTOpPOT'O BCC UJIM OCHOBHOC 3JICKTpOO60p}II[OBaHI/Ie PpacIoJIOKECHO Ha OTKPbI-

TOM BO3/yX€ MOJCTaHI1H:
KPY

€)%

3Py

OoPy

Py

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

KPY
6)%
3PV
opPy
Py

Hocrouncta npumenenuss OPY Ha noacranuuu:

yCTaHOBKa 00Jiee JOpOroro 31eKTpoo0OpyA0BaHUS

COKpAILICHUE CPOKOB COOPYIKEHHS TTOJICTAHIIUH
YMCHBIICHUC CTOMMOCTHU IMMOACTaAaHIINHN
0oiee MaHEBPOCIIOCOOHBI 1O CpaBHEHUIO ¢ 3PY
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0.

Yem 00BIYHO BBHITIOTHSAETCS coequHeHre Tpanchopmaropa ¢ PY Huzkoro HanpsokeHus?
THOKUM TPOBOJIOM

MaKeTOM IIUH

Kabenem

OnexTpoarnmapar, padoTaroLHi B 0JI0KE ¢ KOPOTKO3aMbIKATEIEM:
MAaCJISIHbIN BBIKJIIOYATENb
BAKYYMHBIN BBIKIIIOYATEIIb
OTIENNUTEID
pa3beAVHUTEID
peaxkTop

DnekTpoarnrmapar, IpeIHa3HauYCHHBIN JIJIs OTKIIFOUSHUS 00SCTOYCHHOM TICTIH
OTJICITUTEITh
KOPOTKO3aMbIKaTeb
pa3beAMHUTETH
3JIEra30Bbli BBIKIIOYATENb
IIPENOXPAHUTEID

Kak oTkirouaercst 1 BKIIIOUAETCs OTAEIUTEND?
aBTOMaTUYECKH
BpY4HYIO
OTKJIIOYAETCS] BPYUHYIO, BKIIFOUAETCS] aBTOMAaTUYECKHU
OTKJIFOYAETCS] aBTOMAaTUYECKH, BKIIFOYAETCS B PYUHYIO

DJNIEKTpUUYECKUI anmnapar, NpeHa3HauYeHHBbIN 171 CO3aHusl UCKYCCTBEHHOI'O KOPOTKOTO 3a-
MBIKaHHUSI B 3JI. TIEMU TP MIOBPEKICHUAX B TpaHCHOpPMATOPE:

OTJIETIUTEND
KOPOTKO3aMbIKaTENb
IIPEI0OXPaHUTEID
peakTop

pa3psAIHUK

CKOJIBKO TIOJTFOCOB KOPOTKO3aMBIKATEIsl IPUMEHSIOT B AJICKTPOYCTAaHOBKAX HAMPSHKCHHEM 35
kB?

OJIMH
IBa

TpU

OJIVIH WJIU JBa

JIBA WA TPH

CKOJIbKO TOJIIOCOB KOPOTKO3aMbIKaTeNsl IPUMEHSIOT B AJIEKTPOYCTaHOBKAX HAIPSKEHUEM
110 kB?

OJIVH
JIBa
TpU
OJIMH WJIU JBa
JIBa UJI TPH



11. Kaxk o603HavaeTcst Ha IEKTPUUECKON CXEME OTICTUTENb?

Dt
1

12. Kak o603Ha4aeTcst Ha 3MEKTPUUYECKON CXeMe KOPOTKO3aMbIKaTEb?

T
1
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16.

o

4.

5.

Kakoli Tok nonmyckaercs OTKIYaTh pa3beAUHUTEIAMU?
TOK XOJIOCTOTO TOKa CHJIOBBIX TpaHC(HOpPMAaTOPOB

TOK 3a3eMJICHUS HEeUTpaseu TpanchopmaTopon
HeOoJbII0H 3apsaaHbIil Tok BJI

HeOoub1I0# 3apsaHbIil Tok KJI

Yem cHaOXKAIOT pa3beMHUTEIHN BO N30EKaHNE OIMOOYHBIX OTKIIOYEHNH TOKOB Harpy3Ku?
YEPBSIYHBIM [TPUBOIOM
3a3eMJISIOIIMMH HOJKaMHU
YCTaHOBKOH OOJIBIIIOTO KOJMYECTBA U30JIITOPOB
OJIOKUPOBKOM
YCTAaHOBKOW B 3JICKTPHUYECKOI CXeMe BHICOKOBOJIBTHOTO BBIKITIOUATEIS

Kaxkne n3 nepeyncieHHbIx TUIIOB PA3bEANHUTENICH OTHOCITCS K Pa3beIUHUTENSAM HAPYKHOM
YCTaHOBKH?

PB®

PB
PH/I3

PBP3

Kak o603HauaeTcst Ha 3JEKTPUUECKOI cXeMe pa3beIUHUTENh?

-



17 KaK BKJIFOYAKOT U OTKJIFOYAKOT BBICOKOBOJIBTHBIC BBIKJ'HOLIaTeJ'H/I?
BPYYHYTO

JUCTAHIITMOHHO

ABTOMATUYCCKHU

BPYYHYIO WJIM ABTOMATUYCCKU

o O O O

[EEN

8. UTo MCHOIB3YIOT /JIs Fall€HUs 1yTH B BHICOKOBOJIBTHBIX BBIKITIOUATENAX ?
Macio
BaKyyM
IIeras
MarHuTHOE I10JIe

o O O O

19. Kak 0003HagaeTCst Ha MIEKTPUICCKON CXeMe MACIISTHBINA BBIKITFOYATEIh?




NOOOOB 0O O O O O

0O O O O O

2.

3neKTpoannapaT, Hpe;[Ha3Haquan71 AJIL OAHOKPATHOT'O OTKJIFOUCHUS 3JI. HETIH ITPHU KOPOT-
KOM 3aMbIKaHWH HUJIN MIEPETPY3KE:

KOPOTKO3aMbIKaTENb
IIPEIOXPaHUTEIh

peakTop

pa3psAIHUK

BBIKJIIOYATEIh

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

ANEKTPOJBHUTATEIICH

pacrpeeIuTeNbHBIX CeTei

TpaHc(hOpMaTOPOB HAMIPSKEHUS

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

0 yKa3aTelo cpabaThIBaHUs

10 MOJITOPEBIINM KOHTAKTaM

10 TPECHYBIIEH TpyOKe

10 BBICBIIAIONIEMYCS TIECKY



23. Ha ocHoBaHuM yero CymsT O TeperopaHuu npeaoxpanurens tumna [1K?
O M0 MOKa3aHUsIM MPUOOPOB

O IO yKa3aTello cpadaTbIBaHUA

O IO MOATOPEBIIUM KOHTAKTaM

O IO TpEeCcHYBIIEH TpyOKe

O IO BBICHINAIOIIEMYCS ITECKY

24. Kak o003Ha4aeTcs Ha AJICKTPUUECKON CXeMe TPEIOXPAHUTEIH?

|
/)

\4
Al Vv
o =
(@)
I
o |
I
\L
o |

25. B kakom pexume pabotaeT TpanchopMaTop HaAPSHKEHHS?
B PEKHMME KOPOTKOT'O 3aMbIKaHUS
B PEKUME XOJIOCTOTO X0a
B PEKUME NIEPETPY3KHU
B HOPMAJIbHOM PEXHME
B PEXHME HEIOTPY3KH

0O O O O O



26. BenuunHa TOKa Ha BTOPUYHOM 0OMOTKE TpaHCchopMaTopa ToKa:
100 A

O 0O 0 0 O
9]
>

N

7. BenuuuHa HanpsHKEHUS HA BTOPUYHON 0OMOTKE TpaHc(hOopMaTOpa HaIpsKEHUS:
100 B
10B
5B
2B
0,1 B

0O O O O O

. Kak o06o3Hauaercs Ha 3JI€KTpHYECKOI cxeme TpaHchopmarop Toka?




29. Kak o6o3Ha4yaeTcs Ha HIEKTPUUYECKON cXeMe TpaHc(hOopMaTop HAPSKESHUs?




30. Kak o003HauaeTcs Ha MIEKTPUIECKON CXeMe CUIIOBOM IBYXOOMOTOYHBIN TpaHCHOPMATOP C
PITH?

€
Ei8
P

P

31. Yewm komrurektyercst 3PY T'TIIT?
OT/EIHUTENIEM U KOPOTKO3aMBbIKaTEIeM

CWJIOBBIMH TpaHCcOpMaTOpamMu
syerikamu KCO

sgetikamu KPY

syetikamu KCO nnu KPY

0O O O O O



32.
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36.
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3.

4.

5.

B kakux ciydasx NpoeKTHPYIOTCS OAHOTPaHC()OPMATOPHBIE LIEXOBbIE MOJACTAHLIAN?
[pU HAIMYKUK ToTpedureneii | kareropun
npu HaM4Yuu norpedureneii 1l kareropuu
npu Hanmmuuu notpedureneit |11 kareropun
[P HAJIMYKU JII000H KaTeropuu noTpedurenei
B 3aBMCHUMOCTH OT MECTOIIOJIOKEHHUS TOACTaHIUU

B kakux ciy4asx npoeKTHPYIOTCS IBYXTpaHC(HOpMATOpHbIE MOJACTaHIIUH?
npu npeobnaganuu norpedureneii | u |l kateropun

npu peodnaganun norpedureneit Il kareropum

[IPY HAJIMYUHU JTF000N KaTeropuu notpedureneit

B 3aBUCUMOCTH OT MECTOII0JIOKEHHUS [T0ICTAaHIUU

IIpY HAJIMYUK MAaKCUMaJIbHOW Harpy3Ku

Hasnauenue TpanchopMaTOpHOTo Macjia B MHOTOOOBEMHBIX MACIISTHBIX BBIKITIOYATEIISAX.
JUTSL U30JISILIUM TOKOBEAYLIUX YacTen
JUISL OXJIJKJICHUS] TOKOBEIYIIUX YacTen
JUISL U30JISILIUU Y OXJIAKJICHHUS] TOKOBEAYIIMX YacTen
JUISL U30JISIIMM TOKOBEAYIIUX YAaCTE€ W rall€HUs AyTy
JUISl Tall€HUsl yTU

OeKTpUYecKuil anmnapar, npeHa3HaYeHHbIN I BKIIOUEHHS U OTKIIIOYEHUS SJICKTPUUYECKON
LIENH 110J] Harpy3KOH U B aBapUHHOM PEXHUME, ITO:

Pa3bCAUHUTCIIb
KOPOTKO3aMBbIKATECJIb
BBICOKOBOJIBTHBIN BEIKJIIOYATECIIh
OTACIUTEIIDb
Pa3bCANHUTECIIb, KOPOTKO3aMbIKATCIIb, BBICOKOBOJILTHBIN BBIKIIHOYATCIIb, OTACIUTCIIb

DJIEKTPOMArHUTHBIM 3aMOK YCTAHABJIMBAETCS B Pa3bEeIUHUTENAX JIJIS:
OIOKMPOBKH OT CIIy4aiHBIX BKIIIOUEHUI
YCTpaHEHHS] BUOpAIIUU KOHTAKTOB
CO3/IaHMS B)KMMa KOHTAKTa
CO3JIaHUS MTPEABAPUTEIIBHOTO KOHTAKTHOTO HaXKaTHUs
HAJIC)KHOTO yJIEPKUBAHUS KOHTAKTOB BO BKJIIOUEHHOM IOJIOKEHHUU IIPU IIPOTEKAHUU TOKOB

KOPOTKOI'O 3aMbIKaHUA

37.

0O O O O ©O

PasbpenuHUTENN IpEAHA3HAYEHBI JUIS:
KOMMYTalLUH JIEKTPUYECKUX LENeH B HOPMAIBHOM PEKUME
3aIIUTHI OT MEPEHAIPSIKEHUN
BKJIFOUEHUS U OTKJIIOUCHHMSI SJICKTPUUECKUX 1ieTiel 6e3 Harpy3Ku
OBICTPOTO OTKIIIOYEHHUS OTACIBHBIX YUYACTKOB IIPU BOZHHUKIIUX MOBPEXKICHHUIX
OTKJIIOYEHHUS yJacTKa I[eNH B OECTOKOBYIO May3y

KOpOTKO3aMBIKaTeJIB npeaHa3HauCH IJIs:
OrpaHN4YCHUS TOKOB KOPOTKOI'O 3aMbIKaHH
3aIlUTHI OT TOKOB KOPOTKOI'O 3aMbIKaHUS

CO31aHUA NCKYCCTBCHHOI'O KOPOTKOI'O 3aMbIKaHUA
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45.

©)

0.

2.

3.

4.

OTKJTIOYEHUSI HIICKTPUYECKOH 11enu 06e3 Harpy3ku
3aLUThI OT NIEPEHANPSKEHUS

C KakMMHU U3MEpUTEIHLHBIMHU TpaHCc(hOpMaTOpaMy yCTAaHABIMBAIOT BHICOKOBOJIBTHBIE TIPEJIO-
XpaHuTenu?

A)c TpanchopMaTOpaMu HAPSHKEHUS
¢ TpaHcopMaToOpaMH TOKA 3€MJISTHOM 3alUThI
¢ TpaHchopMaTOpaMH TOKa
C CWJIOBBIMH TpaHchopMaTopamu

Jomyctumast ieperpyska Tpanchopmaropa B OCICaBapHITHOM PEKUME MPH 3arpy3Ke B HOP-
MajabHOM pexkume 0,6 + 0,7 mopkHa ObITH HE OoJtee:

20 %
30 %
40 %
50 %
100 %

Hasnauenne TpancopmMaTopHOTro Macja B BEICOKOBOJIbTHOM MaJIoOOBEMHOM BBHIKJTIOUATEIIE.
JUTS TallleHUs TyTH

JUTSL U30JISIIIUHM TOKOBEAYIINX YacTen

JUISL YIIy4IIEHUS] paOOThI BBIKJIIOUATEIS

JUTSL yITyYIIEHUS SJIEKTPUYECKOU CBSI3U

JUTSL OXJTaKJICHUSI TOKOBEIYIIIMX YacTei

3JI€KTpH‘{eCKHI>'I armapar, npez[HasHaquHmﬁ AT TCPEKITIOYCHUA YHaCTKOB CCTH HAXO0 141~
UXCA IO HAIMPSPKCHUEM U CO3/JaHH A BUANMOTI'O pa3phiBa, 3TO:

BBICOKOBOJILTHBIN BEIKIIOYATEIIH
OTACINUTEIIDb

Pa3bECaANHUTCIIb
KOPOTKO3aMBbIKATECJIb
MpEeaAOXPpaHUTCIIb

Pazwsenunaurenn tuna PJIH/] no koHCcTpyKIINNA:
pyOsiiiero Tumna
BEPTUKAJIIBHO-IIOBOPOTHOI'O TUIIA
TOPU30HTAIIBHO-TIOBOPOTHOT'O THUIIA
ITOJBECHOTO THUIIA
KaTsIIEerocs TUIIa

Otnenurens OTIMYACTCS OT PA3bEIUHUTEIS:
HaJIMYUEM JTYrOracUTEIbHON KaMephl
CIOCOOHOCTBIO OTKJIOYATH EMH MO Harpy3KOH U B peKHUMe KOPOTKOTO 3aMbIKaHUS
KOHTaKTaMu
IIPYXKUHHBIM IPUBOJOM
HUYEM HE OTIIMYAETCS

B cxemax OPY I'TIII ycranaBnuBaroTcs pa3psiAHUKY:
BEHTUJIbHBIE



¢ubpossie
TEKCTOJIUTOBBIC
BUHUILIACTOBBIC
ra3oreHepHpyIoIne

0O O O O

N

6. B xakom pexume paboTaeT U3MEpUTEIbHBIN TpaHchopmarop Toka?
B PEXKUME KOPOTKOT'O 3aMbIKAHHUS
B PEKMME XOJIOCTOro X0/1a
B PEKHME NEPErpy3Ku
B HOPMaJIbHOM PEKUME
B PEKHME HEJOTPY3KH

0O O O O O

SN

7. Ycrpoticto PIIH sBnsiercs:
YCTPOMCTBOM PETYJIMPOBAHUS HAIIPSDKEHUS O€3 Harpy3Ku
IIPOMEKYTOUHBIM peJie
peiie HarpsHKeHUs!
YCTPOMCTBOM PETyJIMPOBAHUSI HAIIPSKEHUS 1101 HAarpy3Koi

0O O O O O

pa3bEIMHUATENIEM HAPYKHON YCTAaHOBKHU

D

8. ManooObeMHbIe MaCIISTHBIC BBIKITIOYATETN OTIIMYAIOTCS OT MHOTOOOBEMHBIX
pasMmepoM Oaka
00beMOM Macia
Ha3Ha4YeHHEM TpaHc(hopMaTOpHOTO Macia

o O O O

M30JSIUEN TOKOBEAYIIINX YaCTEeH

N

9. Jlns BHYTPEHHUX YCTAaHOBOK HampspkeHueM 6-10 kB npuMeHstoTCs pa3beIMHUTEITN
pyOsitero Tumna
BCPTUKAJIBHO-IIOBOPOTHOI'O THUIIA
TOPHU30OHTAJIBHO ITOBOPOTHOI'O THUIIA
MOJIBECHOTO THIIA
KaTSAIIEero THITA

0O O O O O

50. BBICOKOBOJIBTHBIC BBIKIIOUATEIIH npeaHa3Ha4YCHbI AJId:
O KOMMYTalluH 3JICKTPHICCKUX ueneﬁ B HOpMaJIbHOM PEKHUME

o KOMMYTAlUU JIEKTPUYECKUX LIETIE B HOPMAIILHOM PEKHUME, 4 TAK)KE€ aBTOMAaTUYECKOIO OT-
KJIFOUCHHMSI 3THUX LENed B aBapUMHBIX peKUMax

O CO3JIaHMS BUIUMOTO Pa3pbIBa
O 3aIIUTHI OT NEPEHANPSIKEHNUN
O 3alIUTBI OT KOPOTKUX 3aMbIKaHUM

51. Tpanchopmarop ToKa MpeaHaA3HAYEH ISl TUTAHUS:
OCBETUTEJIbHBIX CETEH
noTpeduTeneil COOCTBEHHBIX HYXK

MU3MEPUTENLHBIX TPUOOPOB M CPEICTB PENICHHON 3aIIUTHI
CUJIOBOW Harpy3Kku
OBITOBBIX JIEKTPUUICCKUX TPHUOOPOB

0O O O O O



52. Meramnyprudeckuii 3pPEeKT B MpeIOXPAHUTEIISIX UCIIONB3YETCS JIJIS:
YBEIUYEHUS BpPEMEHH CpadaThbIBaHUS MTPEIOXPAHUTEISA

ocialieHus 1yru

YMEHBIICHUSI TEMITEPATYPhI TUTABKON BCTaBKH

YBEIIMYCHUS TEMITEPATYPhI TUIABKOH BCTaBKH

TaleHus IyTH

0O O O O O

a1

3. B Kakux eMHHIIAX MPOU3BOAUTCS PACYET TOKOB KOPOTKOTO 3aMBIKAHHS B JICKTPOYCTAHOB-
kax HanpsokeHuewm a0 1000 B?

O B UMEHOBAHHBIX

O B OTHOCHUTEJBHBIX

o B Amnepax

o B OmMax

54. B Kkakux eMHULAX IPOU3BOJIUTCS pacyeT TOKOB KOPOTKOI'O 3aMbIKAHUS B 3JIEKTPOYCTAHOB-

Kax Hanpsikenuem Boiie 1000 B?
MMEHOBAHHBIX

o O O O

a1

5. Bubl KOPOTKUX 3aMBbIKAHUM:
nByX(a3Hble
onHo(da3HbIe
Tpexdas3Hble

O O O O

JIBOMHOE 3aMBIKaHHE HA 3eMIJTIO

56. IlpuunHBI BOBHUKHOBEHUS KOPOTKUX 3aMbIKAaHHH.

o MOBPEXACHUE U30JISILIMM OTEIbHBIX YacTel OY

o HEeNpaBWIbHbIE EHCTBUS 00CITY>KMBAIOIIETO ITepCOHaa
o NEPEKPHITHS TOKOBEAYIINX YacTel

57. Kakue cxembl COCTaBISIOTCS JUIs pacyeTa TOKOB K.3.7
O  pacyeTHas cxema

o CXeMa 3aMeLIeHH

o CTPYKTypHasi cxema

58. Kakumu 0a3uCHBIMH BEJTMUUHAMHU 33JIAF0TCS MTPU pacueTe TOKOB KOPOTKOTO 3aMbIKaHHsI?
Sou Uo

Ub u I6

Sowulo

16 u X6

S6 u X0

0O O O O ©O

a

9. PeakTOpsI NpeHA3HAYCHBI:
IUTSL 3aIUTHI OT TIEpEHANPSHKSHU I
JJ1s1 3allIUThI OT TOKOB K.3.

AJIs1 OrpaHUYCHUS TOKOB K.3.
JUTSL 3aIUTHI OT TOKOB TIEPETPY3KH

o O O O
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60. Kaxue no KOHCTPYKIIMH OBIBAIOT PEAKTOPHI?
O BEpPTUKAIbHOH yCTaHOBKH

O TOPU3OHTAJIBHOHN YCTaHOBKHU

O CTYIEHYaTOW YCTaHOBKH

61. Kak 0003Ha4aeTcsi Ha SIEKTPUUECKON CXeMe peakTop?

t R
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62. Kakoe ycrnoBue He OTHOCUTCS K BBIOOPY U MTPOBEPKE IIHH?
O TIpOBEpKa Ha HArpeB

O TIpOBEepKa Ha TUHAMUYECKYIO YCTOWYHBOCTD

O TIpOBEpKa Ha TEPMUYECKYIO YCTOWIHBOCTD
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4.

5.

6.

7.

8.

BBIOOp 1O YKOHOMHYECKOH TIIOTHOCTH TOKA

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

110 HAIPS’KCHUTO U TOKY

0 KJIacCy TOYHOCTHU pabOThI
10 OTKJIIOYAOIIEH CIIOCOOHOCTH
Ha JTUHAMHYECKYIO YCTOMYMBOCTD
Ha TEPMHUUYECKYIO YCTOHYUBOCTD

JI1s1 orpaH4eHyst TOKOB KOPOTKOT'O 3aMbIKaHUs NIPEAHA3HAYECHBI:
pa3psAIHUKU
pa3beAMHUATEIN
IIPEIOXPAHUTENN
PEaKTOpHI
KOpPOTKO3aMBIKATEIN

Kakoe ycnoBue He oTHOCUTCS K BbIOOpY U niposepke BJI Beie 1000 B?
BbIOOp MO SKOHOMHUYECKOM IJIOTHOCTH TOKA
IIPOBEPKA MO TOKY
IIPOBEpKA IO MOTEPE HANPSKEHUS
IIPOBEPKa HAa TEPMUUECKYIO CTOMKOCTb
IIPOBEPKA IO YCIOBUSAM KOPOHUPOBAHMUS

Hwxe nepeudnciensl ycaoBus BbIOOpa U MPOBEPKH MTPOXOAHBIX U308 TOpOB. Kakoe ycioBue
BepHOE?

10 HANPSKEHUIO, TOKY
10 HaNpsKEHUIO, TOKY, Ha TUHAMUYECKYIO YCTOWYNBOCTh

110 HAIPsSIKCHUTO0, HAa JTUHAMUYCCKYIO YCTOI\/'ILII/IBOCTI)

10 TOKY, Ha JUHAMUYECKYIO U TEPMUYECKYIO YCTOMYHBOCTD

110 HAIIPSIKCHUTIO, TOKY, KJIIAaCCy TOYHOCTHU

TokoorpaHUYMBAIOLINIA PEaKTOp MPEeACTaBISIET COOOM:
UHIYKTHUBHYIO KaTYIIKy 0€3 ceplieuHHKa
WHIYKTUBHYIO KaTYIIKY C CEpACYHUKOM
SIIUKHA aKTUBHOT'O COTIPOTHBIICHUS
peocTar
KOH/IEHCAaTOPHYIO OaTapero

Kakoe ycrnoBue HEe OTHOCUTCS K YCIOBHUSAM BbIOOpa U MPOBEpKH KabenbHoU nHuM Bbime 1000
B?
BBIOOP 110 3KOHOMUYECKOH MJIOTHOCTH TOKA
MIPOBEpKa MO TOKY
MIPOBEPKa Ha TMHAMUYECKYIO CTOMKOCTD
IIPOBEpPKA HA TEPMUYECKYIO CTOMKOCTb
IIPOBEPKA 110 NOTEPE HANPSKEHUS



69.

~N O O O O ~N~ O O O O O ~N~ O O O O O

O O O O

75.

0.

1.

2.

Huxe nepeunciensl ycaoBHs BBIOOpa U MPOBEPKH Pa3beIUHUTENS. YKAKUTE B KAKOM ITyHKTE
JOTyIIIeHa omnoKa?

I10 HAIIPSDKCHUIO U POy YCTAHOBKH
10 TOKY Harpy3Ku

10 OTKJIFOYAIOLIEMY TOKY
Ha JUHAMUYECKYIO0 YCTOMYHUBOCTD
Ha TEPMHUYECKYI0 YCTOMYUBOCTD

BJIeKTpoannapaT aABTOMAaTHYCCKOI'O ,Z[CI‘/'ICTBI/Iﬂ, BKJ'IIOLIaIOH_II/II‘;I nin OTKJ'IIO‘IaIOI_HI/Iﬁ SJICKTpPHU-
YCCKHUC LCTIN 3alIUThI U YIIPABJICHUA IO I[CﬁCTBHCM HUMITYJIbCOB, HA3bIBACTCA:

aBTOMATHYECKUM BBIKITIOUATEIIEM
pene

IIPEeJOXpaHUTEIEM

MarHUTHBIM ITyCKaTeJIeM

KOHTaKTOPOM

Kakoii BuJ1 aBTOMATH3alUN UCTIOIB3YETCS Ha TOJICTAHITUAX, TUTAOIMX ToTpeduTeneii I ka-
teropun?
ABP

AIIB

AYP

APT

OcHoBHbIE TpeOOBaHHUS, IPEIBABISEMbIE K YCTPOMCTBAM aBTOMATHKHU?
poCTOTa

HaJIE)KHOCTD

OBICTpOE JelicTBHE

CEJIEKTUBHOCTh

Pacumgposate AYP:
aBTOMATUYECKUI YaCTOTHBIN PETYISITOP
aBTOHOMHO€ YaCTOTHOE pelie

aBTOMATHUYECKasi YaCTOTHAsI pa3rpy3Ka
aBTOMAaTHUYECKOE PeJie YacTOro NCIOIb30BAHUS

DJeKTpoanmapar, IpeJHa3HAYE€HHbIN JJI 3aIUTHI JJIEKTPOYCTAHOBOK OT MEPEHANPSKEHUS:
paspsiIHUK

OorpaHuuuTeNb nepexanpskenns - OITH

IIPEAOXPAHUTEIb

peaxkTop

Pacmmdposars OITH:

OTPaHUYHTENb TIEPEHANPSKCHUS
OJTHOPA30BEIH MPEIOXPAHUTENh HAPYKHOH YCTaHOBKH
OJTHOTIOJIIOCHBIH MEepeKIIoYaTesh HalpsHKECHHS
OIIpEeJICJIUTEIb TOBBIIIEHHOTO HAMIPSKEHUS



76. Kak o6o3HayaeTCs Ha SJIEKTPUUECKONU CXeMEe BEHTUIILHBIN pa3psiTHUK?
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77. Kaxk o603Ha4aeTcs Ha SHCKTPHHCCKOﬁ CXCMC OI'paHUYIUTCIIb HepeHaHpﬂ)KeHI/IH?
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Kaxkumu BBITIOJIHAIOT pa3psiiHUKK?
BEHTUJIbHBIE

TpyOuatsie

ra3oreHepupyoIue

HepeHaHmeeHI/m, BO3HHUKAIOOIUE B 3JICKTPOYCTAHOBKAX!
PCKUMHEIC
KOMMYTallUOHHBIC

JyTOBBIC
aTMocgepHbIe

Pa3psaHuKky B 2IEKTPUYECKUX CXEMAX PACIPENETUTENBHBIX YCTPONUCTB CIIYKaT JJIs:
3aLUTHI OT MEPEHANPSKEHUS

OTrpaHUYEHUS] TOKOB KOPOTKOI'O 3aMbIKaHUS

3aIIUTHI AJIEKTPOOOOPYIOBAHUS OT TOKOB KOPOTKOTO 3aMbIKAaHUS

3a3eMJIeHHs HelTpanu TpaHchopmaTopa

KOMIIEHCAIIUM €EMKOCTHBIX TOKOB

KpaTKOC ONMMMCAHHUE U PEIrJIAMEHT BBINMOJTHCHUSA



3al[aHI/I€ BBITIOJIHACTCSA ITHCbMCHHO. OHGHI/IBaeTCSI NPpaBUIILHOCTL BBINIOJIHCHUA 3aJaHUSA U
KOJIMYCCTBO JOIMYHICHHBIX IIPH BBIIIOJIHCHUHA 3alaHUA OIINOOK.

Kpurepum ouenku:

- OLIEHKA «3aYTEHO» BBICTABIIAETCS CTYACHTY, €CIIM CTYAEHT OTBETHII OOJIbIIE YeM Ha I0JO0-
BHHY BOIIPOCOB TECTA,
- OLICHKA «HE 3a4TE€HO» - €CJIU CTYAE€HT OTBETUJI Ha IIOJIOBUHY WJIM MEHbIIIE BOIIPOCOB TECTA.

7.2.3. JlabopaTopHble 3aHATHUSI
Kparkoe onucanue u perjiaMeHT BbITNOJTHEHHS

Jlaboparopnas pabota Ne 1. Pacuer tpexdasznoro K3 na cropone nuke 1000 B (B uenu, nu-
TaeMON MCTOYHUKOM OECKOHEUHON MOIIIHOCTH).

Jlaboparopuas pa6ora Ne 2. Pacuer tpexdaznoro K3 B menu, nuraemoil HCTOYHHUKOM KO-
HeuHoi MoutHocTH. PacueT Tpexdaznoro K3 B cnoxHoi cxeme D9C. MeToa pac4eTHBIX KPHUBBIX.

JlaboparopHnast padora Ne 3. Pacuet HecuMMeTpuuHbIX aBapuil B DIC, muTaeMoil HCTOYHU-
KOM KOHEYHOW MOIIHOCTA. MEeTOJ CHUMMETPHUYHBIX COCTaBISIIONIUX. [locTpoeHHre KOMIUIEKCHOM
cxembl 3amerniernss HK3 u oO6pbiBoB.

JlabopaTtopHas padota Ne 4. MoaenupoBanue U aHaIN3 MEPEXOJAHBIX MPOLIECCOB IS Caydas
tpexdasznoro K3 Ha cropone nmke 1000 B.

JlabopaTtopHas padota Ne 5. MoaenupoBanue U aHaIN3 MEPEXOAHBIX MPOLIECCOB IS Caydas
HecummeTpudHbIx K3 B D3C. Iloctpoenue BekropHbix quarpamm HK3 u oOpbiBOB.

Kpurepun onenkn:

- OLICHKA «3a4YTCHO» BBICTABJISICTCA CTYACHTY, €CJIIM CTYACHT BBIINOJHUI U 3alIUTHUIL na60pa—

TOPHYIO padoTy;
- OIICHKA «HE 3aYTEHO» - €CJIM CTYJICHT HE BBIMOIHWII U HE 3aIUTUI Ta00paTOpHYIO paboTy.

7.2.4. Onpoc Ha 1a00PATOPHBIX 3aHATHAX N0 TEOPETHYECKOMY MaTepHATy
KoHnTpoJsbHbBIE BONIPOCHI:

1.1.  Kaxk npuBecTH K 6a3UCHOI CTyIEHU CONPOTUBIICHUE MUTAOLIECH ceTu?

1.2.  Kak npuBecTr K 0a3UCHOI CTyIIEHU COMPOTHUBIICHHUE JINHUH?

1.3.  Kak paccuuTaTh npuBeJeHHOE K 0a3UCHON CTYIEHU PEaKTUBHOE COIIPOTHBIICHHE
TpaHcpopmaTopa?

1.4,  Kak paccuuTaTh NpUBEICHHOE K 0a3MCHOMN CTYIEHU aKTUBHOE COMPOTUBIICHHUE
TpaHcpopmaTopa?

1.5. Kakue 31eMeHThl aBapuitHOHN 1IeTIH OTIPeIeNAioT, B OCHOBHOM, BeIMYMHY Toka K37

1.6.  OmnmmmuTe NOPSIOK BBIBO/IA THITOBBIX (popmMyi 11 pacueTa TokoB K3 Ha cTopoHE HIXKe
1000B.

1.7. Tlpueaute anroput™ pacueta Tpexdasusix TokoB K3 Ha cropone ke 1000B.

2.1.  Ceepxmnepexoanbrii Tok K3 — ut0 310 Takoe? Kakumu nmapamerpamu oH
ompeaensieTcs?

2.2. Ilepexomubrii Tok K3 —uro 310 Takoe? Kakumu mapamerpamu OH
omnpeaensieTcs?

2.3.  YcranoBupmmiics Tok K3 — yto 310 Takoe? Kakumu mapamerpamu oH
onpenensiercs?



2.4.
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.
4.2.
4.3.
4.4.
4.5.
4.6.
5.1.
5.2.
5.3.
5.4.
5.5.

5.6.
5.7.

5.8.

Kakue macriopTHbIe mapamMeTpsl OMUCHIBAIOT CHHXPOHHBIN TeHepaTop?

[Touemy reneparop 3ameniaeTcsi CONPOTUBICHUEM I10 MPOI0IbHON ocu?

Kaxk Bnmusier APB reneparopa Ha xapakTep nepexoHoro mnpoiiecca mpu K3?

Kaxk nzmensiercs Ink=f(T) mo mepe ynanenue Touku K3. ot ucrounuka

nuTaHus’?

Haiite onpenenenue yagapanomy Toky K3, oT Kakux rmapaMeTpoB CX€Mbl OH 3aBUCUT?

B yem cyTh MeTOza cuMMeTpHUHBIX cocTaBisitoux? Kakoii mopsiok uepenoBanue ¢as B
CUCTEeMaXx MPSMOK, 00paTHOW U HYJEBOW MMOCIICIOBATEILHOCTEH?

Kaxk 1o n3BeCTHBIM CHMMETPHUYHBIM COCTaBIISAIOMMM (a3bl "A" MOCTPOUTH BEKTOPHBIE
IUarpaMmbl TOKOB U HampsDKEHUS BO Beex ¢asax mpu HK3?

Kak cTposrcst cxembl psiMoii, 00paTHOW W HYJIEBOH TocienoBareabnocTeit mpu HK3?
Kakumu mapamerpamu 3aMeIaroTcsi TeHEpaTop JIJIsl CXEM Pa3IMUHbIX
Moce0BaTeIbHOCTEN?

Kak 3amemarorcst napamerpsl aunuil (BJI u KJI) ans cxem pa3inuuHbIx
Moce0BaTeIbHOCTEN?

Kakumu mapamerpamu 3aMelneHsl AByX0OMOTOYHBIE TpaHC(HOPMATOPHI B CXeMaX HYJIEBOU
MOCIIEI0BATEIHHOCTH B 3aBUCUMOCTH OT Touku K3. [Touemy?

Kaxk oka3piBaeT BIMsiHUE Ha CXeMY HYJIEBOM MOCJIEI0BATEILHOCTH aBTOTpaHchopMaTop,
TPexoOMOTOUHBIN TpaHcPopMmaTop? YKaKUTE HA CXEME.

[IpaBusio 5KBUBAJICHTHOCTH MIPSIMOI MOCTIEA0BATEIILHOCTU. UTO Takoe «100aBOYHOE
conpotusiieHrue»? Yto xapakrepusyeT kodhduruent m(n)?

[TpaBui0 3KBUBAJIEHTHOCTH TOKA MPSAMOM MOCIEI0BATEIBHOCTH. Y Ka)KUTE PACUCTHBIC

(bopMyIIBI.

Kaxk n3mensiercs Bo BpemeHnu cnararomue Toka K3 npu nutannu aBapuitHON CXeMbI
HMCTOYHUKOM OECKOHEYHOU MOIIHOCTU?

Kaxkue snemeHThl aBapuiiHOM LIENN ONPENIETAI0T B OCHOBHOM BennunHy Toka K3 Ha cTopone
Hwke 1000 B?

AMIUTUTYIHOE, MTHOBEHHOE U JiericTByromre Toku K3. Jlaiite onpenenenus.

Uewm otnuyaroTcs pacu€THBIC YCIOBUS OT AOMYIICHUHM Tpu aHanm3e aBapuit B COC?

Uem 00ycCIIOBIEHO 3aTyXaHHe IEPUOANUECKON cocTaBistomiel Toka K3 Bo Bpemenu
(TeruioBo# cnaj Toka)?

Onumure noHATHE "UCTOYHUK OECKOHEYHOW MOIIHOCTH (HEM3MEHHOTO MUTaHUsA)".

OcHOBHbBIE BU/Ibl HECUMMETPUYHBIX HAPYILIEHUI HOpMaJIbHOM paboThl 1 OCOOEHHOCTH UX
pacuera?

Otnuuns pacuetoB HecumMeTpuuHoro K3 B cetu Hanpsixkennem Boimie 1000 B ot
HecuMmMmetpruuHoro K3 B cetn HanpsikeHueM Huxe 1000 B?

Kak mo u3BecTHBIM CHMMETPHYHBIM COCTABIAIOMUM (ha3bl "A" MOCTPOUTH BEKTOPHBIE
yarpamMmbl TOKOB U HampsbkeHUs Bo Beex ¢azax npu HK3?

Kak Bnuser pexxum HeWTpanu 1ByX0OMOTOYHBIX TPaHC(HOPMATOPOB HA COMPOTUBICHHUS
CXEMBI HYJIEBOH MOCJIEI0BATEILHOCTH?

Toxku npocteix K3. B uéM onacHocTs TokoB npocTsix K3? [lopsnok pacuera u MeToabl
OTpaHUYEHUSI.

IIpononpHas HecummeTpus. Kak €€ MoaenupyoT U pacCUNTHIBAIOT?

[ToueMy conpoTUBIIEHHE JTUHUH 3JIEKTPONEpeIaun Uil TOKa HYJIeBOU MOCIEI0BATEIbHOCTH
OoJple, YeM JuIs mpsiMoi? UTo oka3bIBacT BIMSHUE HA HETO?

Kak BnusitoT aBTOTpaHcopmMaTopbl Ha CyMMapHOE COPOTUBIICHUE CXEMbI HYJIEBOM
MOCJIeI0BATETLHOCTH ?

Kpurepun onenkmn:



- OLIEHKA «3aYTEHO» BBICTABIIAETCS CTYACHTY, €CIIM CTYAEHT OTBETHII OOJIbIIE YEM Ha MOJIO0-
BHHY KOHTPOJIBHBIX BOIIPOCOB;
- OLICHKA «HE 3a4YTCHO» - €CIU CTYIEHT OTBETHUJI Ha ITOJIOBUHY MU MEHBIIEC KOHTPOJIBHBIX

BOIIPOCOB.
7.2.5. 3apaum AJisl KOHTPOJILHBIX padoT:
1. TunoBbie GopmyJibl

1.1. ITomyuuts popmyny ams npuBeAeHUs! K Oa3UCHON CTYIIEHU B MMEHOBAaHHBIX €IUHHIIAX COIPO-
TUBJICHUS X, 33JJaHHOTO B UMEHOBAHHBIX €/IMHHULIAX.

1.2. TTonyants hopMyny 1iIst IpUBEACHUS K Oa3MCHOM CTYIIEHH B MMEHOBAHHBIX €IUHHIIAX COIPO-
TUBJIEHUS X, 3alaHHOTO B OTHOCUTENbHBIX €IUHUIIAX, IPU U3BeCTHBIX UH, SH.

1.3. HOHy‘lI/ITB (1)OpMy.]'Iy JI IIPUBCACHUA K 0a3ucHOM CTYIICHHU B UMCHOBAHHBIX CAUHULIAX COIIPO-
THUBJICHUSA X, 3aIaHHOTO B OTHOCHUTCIIBHBIX CANMHHUIIAX, ITPHU U3BCCTHBIX UH, In.

1.4. Tlonyants hopMymy ISl IpUBEACHUS K Oa3MCHOM CTYIEHH B MMEHOBAHHBIX €IMHUIAX COTIPO-
TUBJIEHUS X, 3alaHHOTO B % K HOMUHAILy, IpU U3BeCTHBIX UH, SH.

1.5. Ilonyuuts Gopmymy ans npuBeAeHus K Oa3UCHON CTYNEHU B MMEHOBAaHHBIX €IUHHIIAX COMPO-
TUBJICHUs X, 3aJaHHOTO B % K HOMUHAaJy, IpH U3BeCTHHIX UH, [H.

2. PacuéT TpéxdasHbIX TOKOB KOPOTKOI0 3aMbIKAHHS OT IIMH 0€CKOHEYHOI MOIIIHOCTH.

2.1. IlocTpouts u mpeoOpa3oBaTh K yIOOHOMY Jisi pacd€ra Toka TpEX(Pa3HOTo K.3. BHAY pPacuér-
HYIO CXeMy (HapuCOBaTh CXEMY).

@ | Ti i
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2.2. TlocTtpouTh pacu€THyI0 cXeMy M IpeoOpazoBaTh €€ K BHIY, YAIOOHOMY Uil pacdyéra TOKOB
Tpex¢azHoro K.3.
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2.3. TIlocTpouTh BO BPEMEHH TOK MEPEXOJHOTO Mpoliecca mocie 3-($ha3Horo K.3. eCiau J0aBapHiHbIN
pexkuM - xosoctoit xon, Ecm=1, x=1, nas1 o=0 u 1t/2.

PRI

2.4. TlocTpouTh BO BPEMEHHU TOK MEPEXOIHOTO Tporiecca mocie 3-(a3noro k.3., eciu Eg= V2, %=1,

b

2.5. IlocTpouTh BO BpEeMEHM TOK MEPEXOJHOrO IMpoliecca nocie 3-(a3Horo K.3., €Cliu Ecm=+/2,

r=1, ma o=0 u a=n/2.

X=1, r=1, nusa o= -n/4 u a=m/4.

@mimx )

3. PacuéTt Tpéx(dasHbIX KOPOTKHUX 3aMbIKAHUNA OT HCTOYHUKOB KOHEYHOI MOIIIHOCTH.

3.1. Paccunrath cBepXnepexoAHbIi U yAapHBIA TOK MpU TPEX(Pa3HOM K.3. B CXEME:

r P T ?
[TapameTpbl 271IEMEHTOB CXEMBI:

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

Ug=10kB  Ie=3kA  Syp=100 MBA
X¢=0.20  x,=15% Ug=0.1

3.2. MeTooM pacu€THBIX KPUBBIX ONPEACTUTh NEPEXOAHBIH MPOIECC B TOUYKE K.3. MPHU TPEX(HazHOM



K.3. B CXEMC!

r P T
[TapameTpbl CXEMBI:
r P T
T ¢ APB Ug= 10xB U1/U2=10/110 xB
X'q = 0,144 lg =10 kA ux =10 %
Sy =100 MBA Xp = 10% Sy =100 MBA

3.3. Paccunrarh cBepXnepexoAHbIi U yAapHbIA TOK B TOUKE ABYX(A3HOIO K.3. B CXEME:

T2 r
O (D
T
[TapameTpbl CXEMBI:

C JI T1 T2 r

Xc=0 X0=0.45 OM/kM 110/10 kB 100/35 kB Pg= 80 MBT
/1= 40 xm Sg=100 MBA Syg=10 MBA cos o= 0.80

/9= 60 xm ug= 10% Ug= 6% X'q¢=0.15

Up=110 kB

3.4. OnpenenuTh CBEPXNEPEXOAHBIN M yCTAaHOBUBLIMICSA TOK TPEX(HA3HOTO K.3. B TOUKE K.3. CXEMBbI
IIpU HAIM4YMHU U oTcyTcTBUU APB.

r T T2
| |

[TapameTpsl CXEMBI:

I T1 T2 JI
Sy=100 MBA U1/U2=110/220kB  U1/U2=220/35kB  X;=0.50 OM/kM
X'¢ =0.200 Ug=5 % ug= 10% /=106 kM
X¢=1.0 Sy =100 MBA Sy =10 MBA Ug= 220 kB
Ug= 10 kB
APB K=3

3.5. MetosoM pacuéTHBIX KPUBBIX OINPEACIUTh MEPEXOIHBIM MPOIece BO BpEMEHH MpH 3-(pazHOM
K.3. B CXeMe (JUIsl TOYKH K.3.):



[TapameTpsl cXeMbl:

I T1 T2 JI
Sy=50 MBA U1/U2=10/110 kB U1/U2=110/35 xB X0=0.40 OM/kM
X'¢ =0.200 Ug= 8% U= 8% =50 km
I'T ¢ nemmd. Sy =100 MBA Sy =100 MBA Uy=110 kB

APB - ectb

4. Pacyét HecHMMeTPUYHBIX KOPOTKHX 3aMbIKAHUIA.

4.1. TlocTpouTh CXeMbI MPSAMON, OOPATHON U HYJIEBOH MOCIIEI0BATEILHOCTH ISl 2JIEMEHTOB t = 0 1
t = oo (APB ner).
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4.2, HOCTpOI/ITb CXEMY HYHCBOﬁ IOCICI0BATCIIbHOCTHU JJIsA CXCMBI:

4.3. I[TocTpouTh cxeMy HYJIEBOM MOCIEI0BATEIBLHOCTH JIJIsI CXEMBI:



K3 I

K2

4.4. PaccunTaTh CBEPXIEPEXOAHBIA U YCTAHOBHUBILIUIICS TOK B TOYKE K.3. MPU OJHO(A3HOM K.3. B
cXeMme:

T S
"

r T1 T2

[TapameTpsl CXeMBbI:
r P T1 T2 JI
Sy=100 MBA Uyzx=10 kB 10/110 xB 10/110 xB Uyg=110 xB

X ¢ =0,10 g =10 KA Ug=10% ug=10% Xo0=0.4 OMm/xm
APB - Her Xp=5% Syp=100 MBA Sx=100 MBA =50 xkm
Xd =2,00 Xo(0)=1.2 Om/km

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

r T n :é

[TapameTpsl CXEMBI:

r T JI
Pu =80 MBA Sy = 100 MBA 2 nenu X0=0.45 Om/xm
COS ¢y = 0.80 Ug = 10 % Ug=110 kB =60 kM
X'¢ =0,150 U1/U2 =10/110 xB

7.2.5. IlpuMepHasi TeMaTHKA NMMCbMEHHBIX pPadoT (KypcoBBbIX, pedepaToB, KOHTPOJIb-
HBIX, PACYETHO-TPaQUYECKUX U JAP.)

Tema kypcoBoit paboThl: «PacueT CHMMETPUYHBIX U HECUMMETPUYHBIX KOPOTKHX 3aMbIKa-
HUI B CUCTEMaXx 3JIEKTPOCHA0KEHHUs U BBIOOD BBIKITIOUATENEi (BBIIOIHIAETCS IO BapUaHTaM).

Kpurepun 1 HOpMBI OLIeHKH KYPCOBBIX padoT

Onenku Kpurepuu u HopMbl OLIEHKU

KOTJIIUYHO» «OTINYHOY CTaBUTCH, €CJIM CTYJACHT BBINNOJIHWUJI BCC Ppa3gciibl KprOBOﬁ




paboThl MPaBUIBHO, CAAN €r0 B 3a4ETHYIO HEJCII0 M OTBETHJ TPH 3alHUTE
KypcoBOi pabOThI Ha BCE BOIIPOCHL

«XOPOIIO)

«XO0pOII0» CTAaBUTCS, €CIIH CTYACHT BBIIIOJIHIII Pa3Zebl KypCOBOH PabOTEI
C HECYIIECTBEHHBIMH HETOYHOCTSIMH, CIall KypCOBYIO pabOTy B 3aU€THYIO
HEJISIII0 ¥ OTBETWJI IIPH 3aIIUTE KypcOBOi pabOTHI HA BCE BOMPOCHL.

«YHOOBJIETBOPUTEIILHOY

«Y IOBIIETBOPUTENBHO» CTaBHUTCS, €CJIM CTYICHT BBIIIOJIHWII pa3lielbl Kyp-
COBOM pabOTHI C HEKOTOPHIMH HETOYHOCTSIMH M 3aTPYIHHIICS B HEKOTOPBIX
OTBETaxX MPH 3aLIUTE KyPCOBOH pabOTHL

«HEYIOBJIECTBOPUTEIIHEHOY

«HeynoBiIeTBOPUTENBHO» CTABUTCS, €CIHM CTYICHT HE BBIIOIHWI Kypco-
BYIO paboTy B CPOK.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 6
Ne
Bomnpocskl k 3K3aMeHy
n/n
1 | Ha3nauenue v oCHOBHbBIC ()YHKITMH CHIJIOBBIX KOMMYTAIIIOHHBIX aNlaparos.
2 O6mme onpeaenenus u knaccudukamuss CKA. VcioBHple 0003HaUCHUS HA CXeMax.
3 | OcHoBuble TpeOoBanus, npeabasisiemble K CKA u cpeacTBaM 3amuThl B JIEKTpOCHa0Ke-

HUU.
4 | Pa3pequHUTENH, OTIEIUTENHN, KOpOTKO3aMbIkaTenu. Haznauenne. O003HaueHUE Ha 3JEK-
Tpuueckux cxemax. Knaccudukanms.

Pa3benunuTenu, oTaenuTeny, KOpoTko3aMplkaTesnu. KoHCTpyKIus, IpUHIMN JEHCTBUS.

6 | PazpepuHuTeNnN, OTHENHMTENN, KOPOTKO3aMbIKaTenu. [lapameTps! aTHX ammaparoB. Ycio-
BHsI BIOODA.

7 | OTkIIIOUYEHHE LIeTIel rmepeMeHHoro Toka. [Iporecchl, compoBoXKaaronMe OTKIIOYEHUE Tie-
neid. BocctaHoBieHMEe HanpsiKEHUs] HA KOHTAKTaX BBIKIIIOYATEs.

8 | BeicokoBonbTHBIE BeIKIIOYaTenn. Haznauenne. O003HaueHNE HA SIEKTPHUECKUX CXEMaX.
Kiaccudukanms.

9 | BbICOKOBOJBTHBIE BBIKIIOUATENU. [lapaMeTpsl, XapakTepHU3yIOIIHe BBIKITIOYaTeNd. Y ClIo-
BHSI MIX BBIOOpA.

10 | Macnsiable BeIKiItouatend. KOHCTpyKIus, TpuHIUN AecTBUS. JlOCTOMHCTBA M HElOCTaT-

a1

KH.

11 | Manomacnssble BbikIto4atean. KoHcTpykuus, npuHIun aeicTBus. JlocTonHCTBa U HEJO-
CTaTKH.

12 | Bo3aymHble BbIKIOUaTend. KOHCTpYKIWS, MPUHIUN JEHCTBHs. J[ocTOMHCTBa M Heno-
CTaTKH.

13 | Dnerazossle BeikiItOuaTenu. CBoicTBa sieraza. KoHnctpykius, npuHnun aeictsus. Jlo-
CTOMHCTBA U HEJIOCTATKH.

14 | DnexkTpoMarHuTHBIE BBIKIIOUaTenu. KoHCTpykius, npuHImn AeiictBus. JlocronHcTBa U
HEJOCTaTKH.

15 | Bakyymubie Bbikmouarenan. KoHCTpykius, nmpuHIUN AeiicTBus. [locTOMHCTBA U HENO-
CTaTKHU.

16 | Beikmrouatenu Harpy3ku. Hasnadenue. O0o3HaueHue Ha IJIEKTpudeckux cxemax. Kimac-
cuduKanus.

17 | [Ipenoxpanutenu. Haznauenne. O0o3HaUeHNEe Ha AJIeKTpudeckux cxemax. Knaccuduka-
TS

18 | Pexuoysepsl. Haznauenne. O61acTh HCIONB30BaHUS. DIEMEHTHI KOHCTPYKIUU. [Ipenmy-
IIIECTBA HCIOJIb30BAHUS PEKJIOY3€POB Ha CENbCKUX JIMHUSX.

19 | TokoorpannyuBaromye peakTopbl. KOHCTpYKIUS, NPUHIIUT ACHCTBUS, HA3HAYCHHE.

20 | O6mme Bompock! Beioopa CKA. HopMaTHBHBIE TOKYMEHTHI U PEKOMEHJAINH.

21 | O6mme Borrpockl Beroopa CKA. ITpumep BeiOopa CKA.

22 | Ilpuunnsl u cneactus K3. 3anaun, BeI3bIBAONINE HEOOXOAMMOCTh pacuéra MepexoaHbIX
niporieccos (I11T).

23 | OcHoBHBIE nonynieHus npu pacuére K3.

24 | IlpuBenenue BEIMYWH HAMPSOKCHHWM, TOKOB W CONMPOTHBIICHHH K OJHOW CTYNEHW HAIps-
KEHUSI.

25 | BeiBog TunoBbix dopMyn sl pacyeToB pexuMoB K3 ¢ HOMHMHaIbHBIM HAaINpsKEHHEM




BOHpOCLI K 3K3aMEHY

n/n
Huxke | kB.

26 | Ilopsmok pacuéra TpéxdasHoro K3 B menu, nuraemMoil HCTOYHUKOM OECKOHEUHOW MOIII-
HOCTH, Ha CTYIIEHU HanpsbkeHueM Huxe 1 kB.

27 | CuctemMa OTHOCHUTENIBHBIX €IUHHIL.

28 | BeiBog THIOBBIX (hOpMYJIBI 17151 pacueToB pexxumoB K3 ¢ Hanpspkenuem Boime 1 kB.

29 | IlpaBuna cocraBieHus cxem 3amenienus. [IpaBuiia npeoOpa3oBaHHe CXeM 3aMEIICHHs.

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

31 | Anepuoanueckasi cinaratronias Toka K3, ee HauanbHOe 3HaU€HHE, MOCTOSHHAS BPEMEHH
3aTyXaHHUs.

32 | Ceepxnepexoanblii Tok K3.

33 | Yaapusiid Tok K3.

34 | DKBHUBaJICHTHAs IOCTOSIHHASI BPEMEHHU 3aTyXaHUs allepUOJUUECKUX CIIAaTralolInx Tpexdas-
Horo Toka K3. MeTopl X TOYHOTO U NPUOJIMKEHHOIO pacyera.

35 | YcranouBmmiicst pexxuM TpéxdazHoro K3 B menu, nmutaeMoil HCTOUHMKOM KOHEYHOM
MOIITHOCTH.

36 | [lapameTpsl CHHXPOHHOTO Te€HepaTopa MpH pasHbix pexumax K3. CuHxpoHHBIE, Tepe-
xoJHble U cBepxnepexonnsle D/1C u conpoTuBiieHus.

37 | Bnusuue APB reneparopos Ha pexumbl K3.

38 | Hauanbnbiit MomeHT Tpéxdaznoro K3 B 1ienu, nuTaeMoil HCTOYHUKOM KOHEYHON MOIITHO-
CTH.

39 | YcranosuBmmiics pexxuM Tpexdaznoro K3 cHHXpoHHOTO reHeparopa.

40 | DnemenTsl Harpy3ku 99C u cucreM anekrpocHabxkenus. Mx Bnusuue Ha [T npu Tpex-
¢daznom K3. O6o0uieHHast Harpy3ka — XapaKTepUCTUKH U yUeT.

41 | Metoa pacuétHbix KpuBbIX. Jlonymenus. [lopsaok pacuéra.

42 | Pacuer CBepXIepexXOIHBIX U YIApHBIX TOKOB Tpexdaznoro K3 B mensx ¢ HOMHHAIBHBIM
HanpspkeHneM Huke 1 kB.

43 | Pacuer monHoro Toka K3 B memnsx ¢ HOMuHaIbHBIM HanpsbkeHueM Huxke 1 kB. TemnoBoit
cnaj Toka. Y napusiii Tok K3. Yuer nonnutku ot menkux AJl.

44 | Metoa CMMMETPUYHBIX COCTABJISIFOINUX JUIs aHAJIN3a HecuMMeTpruHbIx K3.

45 | Cxembl pa3IMYHBIX MOCIEI0BATEILHOCTENH U IPABUJIA UX TOCTPOECHHUS.

46 | Ognodaznoe K3. CumMeTpuyHbIe COCTaBIIIONIME TOKa U HanpshkeHus B Touke K3. Pas-
HbI€ TOKHU M HanpshkeHus. BekTopHas tuarpamma.

47 | OByxdasznoe K3. CummeTpuuHble COCTaBIAIOMINE TOKA U HanpspkeHus B Touke K3. Pas-
HbI€ TOKHU M HanpshkeHus. BekTopHas nuarpamma.

48 | IIByxdasznoe K3 Ha 3emmto. CUMMETpUYHBIE COCTABIISAIONINE TOKA U HANPSIKEHUS B TOUKE
K3. ®a3uble TOkM 1 HanpshKeHMs. BekTopHas quarpaMmma.

49 | IIpaBuso SKBUBAJIEHTHOCTH MPSIMOM MOCII€A0BATEIbHOCTH.

50 | Cpasuenue K3 no Tsokectu. Y papusiii Tok HK3.

51 | CompoTtuBieHHUsT TPSIMOM, OOpaTHOW M HYJIEBOW TMOCIEIOBATEIHPHOCTH JUISI Pa3IMUHBIX
9JIEMEHTOB CXEMBI (KpOMe TpaHC(HOPMATOPOB).

52 | BausiHMe TpPyNIl COSMWHEHWH W KOHCTPYKIMHA JTBYyXOOMOTOUYHBIX TPaHC(POPMATOPOB Ha
CXEMY HYJIEBOU MTOCIEN0BATEIbHOCTH.

53 | BaustHue TPYNN COCTMHEHUH M KOHCTPYKIUI TPEXOOMOTOUHBIX TPaHC(HOPMATOPOB H aB-
TOTpaHC(HOPMATOPOB HA CXEMY HYJIEBOM MOCIEIOBATEIHHOCTH.

54 | IlpaBuia nocTpOeHUsI CXEMBbI HYJIEBOH MOCIEOBATEIbHOCTU

55 | OnHOKpaTHas npoaoiabHas HecuMMeTpusi. ConpoTuBieHue B 0HOM (haze (0OpBIB OHOM
hazmr).

56 | OgHokpaTHas mpojosbHas HecummeTpus. ConpoTuBiieHHe B JBYX ¢azax (0OphIB JABYX




n/n

BOHpOCLI K 3K3aMEHY

hagz).

57 | KommiekcHble CXeMbl 3aMelleHus 111 HecuMMeTpuuHbIX K3 u ogHOKpaTHOH mpoaosb-

HOW HECUMMETPHH.

58 | Omnodaznoe K3 B cuctemax 31MeKTpOCHAOKEHUS C U30JIMPOBAHHON HEUTpalibio. BekTop-

Hasa quarpaMma M CxXeMa 3aMCIICHH. EMKoOCTHOM TOK M €ro KOMITCHCAIs

59 | Pacuer ogHodaznoro K3 B cucremax 37eKTpOCHAOKEHHS ¢ M30JIMPOBAHHON HEUTPANbBIO.

Kputnueckuii Tok npocroro K3. PexxuMbl nepekoMneHcany 1 HeJOKOMIICHCAIIUH.

60 | CoBpeMeHHBIE METOJBI PACYETOB MepexonHbx pexxuMoB B COC. Mcnonb3oBaHue mpo-

MBIIJICHHBIX IPOTPAMMHBIX MTAKEeTOB i pacueTa u aHanuza K3 u apyrux aBapuit

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

®opma npose-

AeHus
Cemectp . Kpurepun u HopMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaluu
6 DK3aMeH Crynent o0mamaer riyOoKUMU
(TMCHEMEHHBIT W TIPOYHBIMH 3HAHHSIMH IIPO-

OIPOC CTY/CHTOB
o oueram)

«OTJIIMYHO»

rpaMMHOTO MaTepuana; Mpu
OTBETE  IPOAEMOHCTPUPOBAI
ucYepIbIBaloIee, IMOCIea0Ba-
TEJIbHOE U JIOTUYECKH CTPOMHOE
U3NIOKEHUE; TPaBUIBHO chop-
MYJIMPOBAJI IMOHATHUA U 3aKOHO-
MEPHOCTH 10 BOIPOCY.

«XOpOouIo»

CryneHT o0namaer J0CTaTOYHO
MOJIHBIM 3HAaHHEM IPOrPaMM-
HOTO MaTepuana; ero OTBeT
MPEJICTaBIsIeT TPaMOTHOE W3-
JIO’)KeHUe y4eOHOro marepuala
MO0 CYIIECTBY; OTCYTCTBYIOT
CYHIGCTBCHHI)IG HCTOYHOCTH B
dbopMynupoBaHUU MMOHSTHIA;
HpaBI/IJ'H)HO HpI/IMeHeHBI Teope-
THYECKHUE IIOJIOKEHMS, IIOJI-
TBep)K)IeHHBIe HpI/IMepaMI/I.

«YHAOBJICTBOPUTCIIBHO»

CryneHT umeer oOIIUEe 3HAHUS
OCHOBHOTO  Marepuaia  0e3
YCBOEHHsSI HEKOTOPBIX CYIIe-
CTBEHHBIX ITOJIOKEHHI; Gopmy-
JUPYET OCHOBHBIE TOHATHUS C
HEKOTOPOW HETOYHOCTBIO; 3a-
TPYIOHSIETCS B TNPUBEIACHHUH
PUMEPOB, TTOATBEPKIAFOIINX
TEOPETUYECKHE TOJIOKECHHUS.

«HEYIOBJIETBOPUTEIILHO

CTyneHT He 3HAeT 3HAYUTEIb-
HYI0 4acTb IPOrpaMMHOr0 Ma-
Tepuana;  JOMyCTHI  CYIIe-
CTBEHHBIC OIMMOKU B TpoIlecce




Cemectp

®opma npose-
JAeHusl
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

H3JI0KECHUA; HE YMECT BLIJIC-
JINTH I''TaBHOC MU CACJIATb BBIBO/,
IMpUBOJIUT OIIMO0YHBIE ornpeac-
JICHHUA.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuyecTBO B

Ne nocooue, yue0Ho- HAY4YHOIl 00 1H0-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, Teke / HammenoBa-
NPAKTHKYM, Ap.) Hue IbC
1 | Baxuuna B. B. CucreMsl 31eKTpoCHAOKEHUs Y4eOHo-paKkTH4YecKoe 2015 Penosuropuii
nocoou Ty
2 | Caspikun B. T'. DNeKTPOMAarHUTHHIE EPEXOAHbBIC MPOIECChl | YUeOHUK 2018
p PEXO port 3bC «IPRbooks»
B JICKTPOIHEPTCTUUYCCKUX CHCTEMAX
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHHMK, ydeOHOE KoanuectBo B
Ne nocooue, yueoHo- HAY4YHOIl 0M01H0-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'og n3panus
n/n MeTOoHYEeCKOoe Mmocoodue, Teke / HammeHoBa-
NPAKTHKYM, AP.) Hue IbC
1 | Kpusoga JI. B. Bri6op u o6ocHOBaHue 0OopynoBanus, To- | MoHorpadus
KOBEIYIIUX YacTe U KOMMYTaIlMOHHBIX
AV yran 2014 3BbC «IPRbooks»
anmnapaToB ¢ IPUMEHEHHEM BEPOSITHOCTHBIX
TEXHOJIOTHI1
2 | Anmues 1. U. DJEeKTPOTEXHUKA U 3eKTpoobopynoBanue | CripaBOYHHUK 2014 OBC «IPRbooks»
3 | CrpensaukoB H. A. DneKTpoCcHAOKEHHE MPOMBIIIJIEHHBIX Npe- | YueOHoe mocodue
P P P bea 2013 IBC «IPRbooks»

MIPUSITUI




8.3. [lepeuenn npodeccHOHANBLHBIX 623 TAHHBIX H MH(POPMATMOHHBIX CIIPABOYHBIX CH-
cTeM

— Web of Science [DnekTpoHHBIN pecypc] : MyJIbTHAUCHUIUIMHAPHAS pedepaTuBHas 0aza
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Peskum goctyna : apps.webofknowledge.com.
— 3ar. ¢ akpana. — 3. pyc.,aHri.;

— Scopus [DaekTponHsbIii pecype] : pedeparuBHas 0a3a mannbix. — Netherlands: Elsevier,
2004. — Pexxum octyma : sCOpUS.com. — 3ari. ¢ skpaHa. — f3. pyc., aHriL;

— Elibrary [OnekTpoHHBII pecypc]| : HaydHas djeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum nmoctymna : elibrary.ru. — 3ar. ¢ axpana. — f3. pyc., anri.;

— Springer Link [DaexTponnsiii pecypc] : [0a3a manusix].— Switzerland: SpringerNature,
1842. — Pexxum nocryna : link.springer.com. — 3ari. ¢ akpana. — fI3. anri.;

— Science Direct [DnekTpoHHBIH pecypc] : KOJUICKIHMS SJICKTPOHHBIX KHHI H3aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aHrmn.;

— Cambridge university press [DiekTpoHHBIH pecypc] : KypHaabl H3aTeNIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexum gocryma : cambridge.org. — 3ari. ¢ akpa-
Ha. — SI3. aHTI.;

— NEICON [DnekTpoHHbI# pecypc] : aJeKTpoHHas HHGOpMAIUs : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum moctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHr.

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Hanvenosamme TIO PexBU3UTEI IlOFOB?pa
n/n (nata, HOMep, CPOK AEeHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok neit-
CTBUS — OECCPOYHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok neii-

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

3 | CnenuansHoe nporpammHoe obecrieuenue Kk | JoroBop Ne 61935138 ot 28.05.2012r.,
71a00PAaTOPHBIM CTEHJaM CPOK JEHCTBHS - OECCPOUHO

8.5. Onucanue MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI s OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U
Ne Ap. 00bEKTOB /I POBEACHHS MPAKTHYe-
n/m | CKMX M J1a0OpPaTOPHBIX 3aHATHI, IOMellle-
HM 1JI51 CAMOCTOATEJIbHOM padoThI 00y-
Yaumxcs (HOMep ayIMTOPHH)

ITepeyeHb 0CHOBHOTO 000pYyAOBAHMA

VueGHas ayAUTOPHUS [T TIPOBEJICHHS 3aHA- | [IPOEKTOp, SKpaH; CTOJ y4EHHUECKHH (MOHO-
TH JIEKIIMOHHOTO TUMA. YueOHas ayaquTopust | OJOK) IBYXMECTHBII, CTON y4CHHYCCKHiT (MO-
JUTSL IIPOBEICHUS 3aHsITUN CEMUHApPCKOT0 TH- HO6HOK) TPEXMECTHDBIU, CTOJ IIPLIIOAaBaATCIIb-

CKHIA, CTYJI MTPEToAaBaTeIbCKU, TOCKa ayn-

na. YuyeOHast ayquTopus JIsl KYpCOBOTO TPO-
TOpHasL., KPaH, IPOEKTOP, KATFO3H

€KTUPOBaHUS (BBIMOTHEHUS KYPCOBBIX pa-
00T). YueOHas ayaAuTOpus JUTsl POBEICHUS
TPpYNIIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIbTA~
nuid. Y4ueOHast ayIuTopust ISl TPOBEICHHS
3aHATUHN TEKYILIETO KOHTPOJISA U IIPOMEKYTOU-
Hoii aTrectarmu. (9-211)




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJAa00pPaTOopPuil, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs PaKTH4e-
CKHX 1 JJA00pPaTOPHBIX 3aHATHIA, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YA IUXCsl (HOMep ayIuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

JlaGopaTtopus "MoaenupoBaHuE JICKTPHYIC-
CKMX CHUCTeM. BHYTpU3aBOICKOE IEKTPO-
CHaOXXCHHE M peXKUMBI". YueOHas ayTuTOpHs
JUTSI IPOBEJICHUS 3aHATUN CEMUHAPCKOTO TH-
na. YueOHas ayIuTopus JUisi KypcoBOTo Ipo-
€KTUPOBaHUS (BBIMOTHCHUS KYPCOBBIX pa-
60T). YueOHas ay1uTopus AJis MPOBEACHUS
IPYNIOBBIX U WHAUBUIYAIBHBIX KOHCYJIbTA-
uui. YuebHas ayniuTopus Ui IPOBEICHUS
3aHSATUN TEKYIIETO KOHTPOJIS U IPOMEKYTOY-
Ho# arrectanuu (23-210)

DKpaH, CTOJIbI YUCHUYECKHE JBYXMECTHEIC,
CTYJIbSl YYCHHUYECKHUE, CTOII TPEIO/1aBaTENb-
CKHIi1, CTYJI IPENOIaBATEIbCKUM, TOCKa
MHTEPAKTHWBHA I, KOMILIEKT THIIOBOI'O
nmaboparopHoro obopynosanus , [IK mabdopa-
TOPHBIE CTOJBI C 00OPYIOBAHUEM , JKATFO3H.,
MIPOEKTOP

[Tomenienue 115 caMOCTOSITENbHOM pabOThI
crynenros (I"-401)

CTonbl yYEeHUUECKHE, CTYIIbsl YUCHUYE-
ckue, [IK ¢ BbixosoMm B ceth UHTEpHET




