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B 3JICKTPOIHEPIr€TUIECCKUX CUCTEMaAX

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
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HaIpaBICHHOCTH (TIPodHIIb)
DneKTpocHaOKEeHNE

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2018
Oo6mas Tpynoemkocts: 7 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 6

®opma koutpous | KP, sk3a- Hroro
Bun 3ansituid MEH
Jlexun 50 50
JlabopaTopHbie 18 18
[IpakTnueckue 34 34
PykoBoscTBO: KypcoBasi paboTa 1 1
ITpoMexxyTodHast aTTeCTAIHS 0,35 0,35
KonraktHas pabora 103,35 103,35
CamocTosiTenbHas paboTa 113 113
KonTpomnb 35,65 35,65
Hroro 252 252




Pabouyto mporpammy coctaBui(u):
JIOLEHT, TOLEHT, K.T.H. Ky3nenos B.H.

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

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcTBYyeT

Penensent

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

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAIpaBJICHUS TTOATOTOBKU
13.03.02 DnexkTposHepreTHkKa u MEeKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mporoxkon 3acemanust Ne 2 o1 «12» centsops 2017 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenb OCBOEHUS AUCHUILIMHBI — 1aTh TEOPETUUECKHE 3HAHUS B 00JIaCTH AJIEKTPOMAarHUTHBIX
U DJIEKTPOMEXaHMUYECKUX NEPEeXOAHBIX IPOLIECCOB, a TaKXKe NMPaKTUYECKHE HABBIKM pacueTa rnapa-
METPOB PEKHMOB KOPOTKHX 3aMbIKaHH 1 OOpBIBOB (ha3; OLIEHKU M aHAJIN3a CTAaTHYECKOW M JAMHA-
MHYECKOH yCTOMUMBOCTH B 3JIEKTPOIHEPreTUYECKUX CUCTEMAX.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHB] U TIPAKTUKH, HA OCBOEHUHU KOTOPBIX Oazupyercs AaHHas qucuumuimHa: «Teo-
PETHYECKHE OCHOBBI DJICKTPOTEXHUKN Y, «MaTeMaTnuecKkue 3a1auu JIEKTPOIHEPTETUKH U DIIEKTPO-
X034KiCcTBaY, «TeXHHUKaA BBICOKMX HAIIPSYKEHUN.

JIMCUMTUIMHBI ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE AHHON TUCIMILIMHBI HEOOXOAMMO Kak

MMpEAICCTBYIOIICEC: «CucreMsl 3J'ICKTpOCH8.6)KeHI/IH IMPOMBIIIJIICHHBIX HpeﬂHpHHTHﬁ», «CucreMsl
3JI€KTpOCH36)K€HI/IFI ropoaoB», «SJICKTpOTeXHOJIOI‘I/ItIeCKI/IC YCTAaHOBKH».

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyemblie HNuagukaropbl

U KOHTPOJIUPyeMbIe AOCTUKEHM S
N I[lnannpyemMble pe3y/bTaThbl 00yUeHUsI

KOMIIETCHIH U KOMIIeTeHIUit

(Ko 1 HAMMEHOBAHUE)

(K0J1 1 HAMEHOBAHUE)

[1K-1 Cniocoben
y4acTBOBATh B MPOECK-
TUPOBAHUU CUCTEM
AIIEKTPOCHAOKEHUS
00BEKTOB

I1K-1.3 BELINIOJIHSET BbI-
60p obopyaoBaHUS IS
OT/CIBHBIX Pa3/ieioB
MPOEKTA Ha Pa3THUHBIX
CTaUsIX TIPOCKTHPOBA-
HUS CHCTEM JJIEKTPO-
CHA0XXEHHS 00BHEKTOB

3HaTh: (pU3NMUECKHE OCHOBBI 3JIEKTpOMar-
HUTHBIX U IEKTPOMEXAHUYECKUX MEPEXOJI-
HBIX IIPOLIECCOB B JEKTPOIHEPTETUUECKUX
CUCTEMAaX, CHCTEMBI €JUHUI] U CXEMBI 3aMe-
mieHust 99C, TonyIeHus U MOPsII0K pacyé-
Ta MEPEXOIHBIX IPOLIECCOB;

VYMeTh: COCTABIATH CXEMBI 3aMEICHUS
D9C, paccuuThIBATH MAPAMETPHI JIEMEHTOB
Y TIapaMeTphl aBAPUHUHBIX PEKUMOB

Brnaners: MeTomamu pacucTa 3JICKTpoMar-
HHUTHBIX U 3JICKTPOMECXaHUYCCKUX MMEPEXOa-
HBIX ITPOLECCOB IIPpH aBapPIﬁHBIX PEKUMax

[1K-3 Cnocoben npu-
MEHSTh 3HaHUE 0CO-
OeHHOCTeH XapaKkTepu-
CTHK 3JIEMEHTOB 3JIEK-
TPUYECKHUX CETEMH, CIO-
co0O0B MPOU3BOJICTBA U
UCTIOTB30BaHUS JJICK-
TPUYECKON SHEPTUH B
npodeCCHOHATBHON
JeSITeIbHOCTH

[1K-3.1 JemoHcTpHpyeT
3HaHUe 0COOCHHOCTEH U
XapaKTEPUCTUK JIEMEH-
TOB JJIEKTPOIHEPreTHYE-
CKHX CUCTEM

3HaTh: TEXHOJOTUN MOJCIUPOBAHUS IJICK-
TPUYECKUX DJIEMEHTOB ISl UCCIIEIOBAHUS
Pa3IUYHBIX IEKTPOPUZNIECKHIX MTPOIIECCOB

YMmetb: 00pabaThiBaTh, aHAIM3UPOBATH U
MIPEACTABIIATH PE3YJIbTAThl U3MEPEHNH, OLle-
HUBATh JOCTOBEPHOCTH PEIICHNUMN, IPUHUMA-
€MBIX 110 UX pe3yJbTaTam

Brnanets: 0a30BBIMH HABBIKAMH MOZACIINPO-
BaHUA SJICKTPUYCCKUX 3JIEMCHTOB JIA UC-
CJICAOBAHUS PA3JIMIHBIX 3J'ICKTpO(I)I/IBI/I‘-Ie-
CKHX IIPOICCCOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun ) ®opMbl TEKYLIEr0
Monayab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0bem, u.| Bbamabsl | UHTEpakTHB, 4.
(pa3znen) paGoTHI (yueoHoO¥ paGoThI) HOBaHHE OIEHOYHOI0
cpeacrsa)
1. CucteMmsl equ- |JIek. [Ipenmer u conepkaHue AUCUUTUIUHBL. 6 2 - -
HUL U CXEMBI 3a- Ha3nauenue pacueToB KOPOTKHUX 3aMbIKaHUI
MemeHus 99C B DOC. OCHOBHbIE JOMYILIEHUS U PACUETHBIE
YCIJIOBUSL.
JIek. CucTeMbl €JMHHI] — OTHOCUTENIbHbIE U UME- 6 2 - -
HOBaHHBIC. BBIBOJI THIIOBBIX (OPMYIL.
Ip. CucTeMsl eJMHULL, IPUMEHSIEMBbIE B pacueTax 6 2 1 - OneHka pereHus
K3. BeiBog tumnoBsix hopmyi. Pemenne [IPAaKTUYECKUX 3a1a4 U
NPaKTUYECKMX 3a/1a4 110 TemMe. Bbinaya Bapu- [IPOBEPKA YCBOCHMUS
aHTOB KypcoBoil pabotsl (KP). Marepuana
Jlek. CxeMbl 3aMeIeHNs — ITPaBUJIa COCTABIEHUS. 6 2 - -
ITpeobpa3oBaHue cXeM 3aMeleHUsl.
IIp. OKBUBAJIEHTUPOBAHUE CXEM 3aMEILECHUS. 6 2 3 - Onenka pemeHus
VYnpouatonue npruemsl. Jlonmymienus u pac- MPaKTUYECKUX 3a7a4 U
YETHBIE YCIIOBHUs. Perienne mpakTH4eckux [IPOBEPKA YCBOEHUS
3a/1a4 110 TEME. MaTepuasa
JIa6. JIaGopartopHas pabota Ne 1. Pacuer Tpexdas- 6 2 2 - Omnpoc Ha nabopatop-
Horo K3 Ha ctropone Hmxe 1000 B (B ueny, HBIX 3aHATUAX I10 TEO-
MUTAEMOM HCTOYHUKOM OECKOHEYHOH MOIII- [PETUYECKOMY MaTEpH-
HOCTH). airy.
Beinonnenue u 3amu-
Ta 1a00paTOPHBIX pa-
60T
Cp. N3yuenune KOHCIIEKTOB JieKIui. M3ydenne 6 14 - -
TEOPETUYECKOTr0 MaTepuasa o yueOHuKam u
y4eOHBIM TOCOOUSIM C MOATOTOBKON OTBETOB
Ha Bonpockl. [1oAroToBKa K NPaKTHYECKUM




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0bem, u.| Bbamabsl | UHTEpaKkTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) HOBaHHE OIEHOYHOI0
cpeacrsa)
3aHATHUSIM U JJaDOPAaTOPHBIM paboTaM.
2. Ananus pexu- |Jlek. Anamu3 cummerpuyHoro K3 B nienu, nurae- 6 2 - -
MOB TpEX(hazHOTrOo MOW UCTOYHUKOM OECKOHEYHOI MOIIHOCTH.
KOPOTKOT'O 3aMbl- [Tonueiit Tok K3 u ero cocrapnstomue. Y nap-
KaHus B O0C Hbli TOK K3.
Jlek. Pacuer pexxumoB K3 ¢ HOMuHanbHbIM 6 2 - -
HanpspkeHueM Hrbke 1000 B.
Ip. Pacuer tpexdaznoro K3 Ha cropoHe HIKE 6 2 3 - Ornenka pemeHus
1000 B (B nenu, muTaeMoil HCTOYHUKOM Oec- MPaKTUYECKUX 3a7a4 U
KOHEYHOH MOIIHOCTH). [IPOBEpPKa YCBOEHUS
MaTepuaa
Jlek. Tpéxdazurie K3 B menu, nurtaemMoit nCTOYHH- 6 2 - -
KOM KOHe4HOM MomrHocTH. [lapamerps! cuH-
XPOHHOTO reHepaTopa MpHu Pa3HbIX pexuMax
K3. YcranoBuBmIMiiCS U CBEPXIIEPEXOAHBII
pexum K3.
IIp. Pacuer tpex¢aznoro K3 B nenu, nuraemoit 6 2 6 - Onenka pemeHus
HCTOYHHKOM KOHEYHOU MoIHOCTH. Pernenne MPAaKTUYECKUX 33124 U
NPaKTUYECKHX 3a/1a4 1o Teme. KoHTposbHas [IPOBEPKA YCBOCHHUS
pabora No 1. Martepuaia
JIa6. 3amura JlaboparopHoii paboTsl Ne 1. 6 2 3 - Omnpoc Ha nabopatop-
HBIX 3aHATHSAX IO TEO-
peTHYecKOMy MaTepH-
aiy.
Brimonnenue u 3anu-
Ta 1a00paTOPHBIX pa-
oot
Jlek. Bnusinue APB renepatopoB Ha pesxumbl K3. 6 2 - -




®opMbl TEKYLLIEr0

TCOPCTUICCKOTO MaTCpHraJia 1o y‘le6HI/IKaM )41

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0bem, u.| Bbamabsl | UHTEpaKkTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) HOBaHHE OIEHOYHOI0
cpeacrsa)
Cp. N3yuenne KOHCIIEKTOB JieKuid. M3ydyeHue 6 14 - -
TEOPETUYECKOr0 MaTepuaia 1o yueOHuKam u
y4eOHBIM ITOCOOUSAM C NTOATOTOBKOW OTBETOB
Ha BOnpockl. [1oAroToBKa K MPaKTHYECKUM
3aHATHUSIM U J1aOOPaTOPHBIM paboTaM.
3. Ilpaktuueckue |Jlek. Meto pacy€THbIX KpUBbIX. JlomyiieHus u 6 2 - -
METO/bI pacuera HOPSIOK pacyéra.
pexxumoB Tpex- | IIp. Pacuer Toka noanutku Tpexgaznoro K3 co 6 2 3 - Onenka pereHus
¢daznoro K3 CTOPOHBI ABUraTesei u 06001eHHON Harpy3- [PAKTUYECKHX 3a/1a4 U
Kd. PemieHre npakTHYecKux 3a/1a4 1o TeMe. MPOBEPKA YCBOCHHS
MaTepuaia
Jlek. Br160op 060py1oBaHMsI IO CTOMKOCTH K TOKaM 6 2 - -
K3.
Ip. Pacuer tpexdaznoro K3 B ciioxxHOlI cxeme 6 2 3 - Orenka pemeHust
39C. Meron pacyeTHbIX KpUBbIX. Pacuer MPAKTUYECKHX 3a/1a4 U
ynapHoro Toka K3. Pemenue npaktnyeckux [IPOBEpPKA YyCBOCHUS
3aJa4 110 TEME. MaTepHaa
JIao0. JlaboparopHast pabota Ne 2. Pacuer Tpexdas- 6 2 2 - Omnpoc Ha maboparop-
Horo K3 B 1ienu, nuTaeMoil HCTOYHUKOM KO- HBIX 3aHATUAX MO TEO-
HEYHOW MOITHOCTH. METO/1 pacyeTHBIX KpH- pEeTUYeCKOMY MaTepH-
BBIX. aiy.
BrinonHenue u 3amu-
Ta 1abopaTOPHBIX pa-
60T
Jlek. [IpakTHyeckune MeToabl pacuéra Tpex(azHbIX 6 2 - -
K3 na cropone muxe 1000 B.
Cp. W3ydyenne koHCNEeKTOB Jiekuuid. 3yuenune 6 14 - -




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0bem, u.| Bbamabsl | UHTEpaKkTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) HOBaHHE OIEHOYHOI0
cpeacrsa)
y4€OHBIM [TOCOOUSAM C MOATOTOBKOW OTBETOB
Ha BoIpockl. [IoAroToBKa K IPaKTUYECKUM
3aHATHUSIM U JJaDOPAaTOPHBIM paboTaM.
4. Ananu3 Jlek. Bunel HecuMMeTpuyHBIX aBapuil. Meroa 6 2 - -
HECUMMETPUYHbIX CUMMETPUYHBIX COCTABJISIIOIINX Ul aHAIU3a
KOPOTKHUX 3aMbl- HK3.
KaHWUH Ip. CocraBiieHHe CXeM Pa3IMYHBIX TOCIIeI0Ba- 6 2 3 - OneHka pereHus
tenbHOCTel s pacuera HK3. Pemenue [IPAKTUYECKUX 3a/1a4 U
IPaKTUYECKHX 3a/1a4 10 TeMe. [IPOBEPKA YCBOCHMUS
MaTepuasa
JIek. CxeMbl pa3IMYHbIX [IOCIIEI0BATEIbHOCTENH U 6 2 - -
IIPaBHJIa UX MOCTPOCHHUS.
IIp. Pacuer npaktnueckum merogom HK3 B 93C 6 2 6 - OueHka penieHus
(aa cropone Boime 1000 B). Pemenne npak- MPAKTUYECKUX 3a7a4 U
TUYECKUX 3a/1a4 1o teme. KoHntposnbHas pabo- [IPOBEPKA YCBOEHUS
Ta Ne 2, Marepuaia
JIa6. 3amura JlaboparopHoii paboTsl Ne 2. 6 2 3 - Omnpoc Ha nabopatop-
HBIX 3aHATHUAX IO TEO-
peTHYecKOMy MaTepH-
aiy.
Brimonnenue u 3amm-
Ta 1a00paTOPHBIX pa-
60T
Jlek. [IpaBuiio 5KBUBaJIEHTHOCTH MPSAMOM MOCIe- 6 2 - -
noBarenbHOCcTH. CpaBHeHME TshkecTH K3
JIek. BekropHble 1uarpaMMbl 1 KOMIUIEKCHBIE 6 2 - -
CXeMbI 3amernieHus s ciaydaes HK3.
IIp. Pacuet ko3¢ uimenTa TsHKECTH aBapuu. 6 2 3 - Onenka pemeHus




®opMbl TEKYLLIEr0

st cinydas HK3 B cnoxknoit cxeme 99C (Ha
ctopone Boie 1000 B). Pemenne npaktuue-

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0bem, u.| Bbamabsl | UHTEpaKkTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) HOBaHHE OIEHOYHOI0
cpeacrsa)
Pacuer ynapuoro toka HK3. Pemenue npak- MPAKTUYECKUX 33724 U
TUYECKHUX 3a]1a4 [10 TEME. [IPOBEPKA YCBOEHUS
MaTepuaa
Cp. N3ydyeHne koHCNIEKTOB Jiekuuid. 3yuenune 6 16 - -
TEOPETUYECKOIr0 MaTepuaia 1o yueOHuKam u
y4€OHBIM TOCOOMSM C MOATOTOBKON OTBETOB
Ha Bonpockl. [1oAroToBKa K NpakTHUECKUM
3aHATHUSM U JTa0OPATOPHBIM pabOTaM.
5. Ilpaktnueckue |JIek. Meron pacueTHbIx KpuBbIX ais cinydas HK3. 6 2 - -
METO/BI pacyera VY napusiii ok HK3. HK3 B cersix muxe 1000
HECUMMETPUYHbIX B. IlepexonHslii mporiecc B Harpy3Kax Mmpu
K3 HecuMMeTpuuHbIX K3.
IIp. Meton pacueTHbIX KpuBbIX u1s ciydas HK3 6 2 3 - Onenka pemeHus
B cioxkHOM cxeme IDC (Ha CTOPOHE BBIIIE MPAKTUYECKUX 3a/1a4y U
1000 B). Pemennie npakTu4eckux 3ajad Mo [IPOBEPKA YCBOCHUS
TEME. MaTepuasa
JIa6. JIaGoparophas pabota Ne 3. Pacuer Hecum- 6 2 2 - Omnpoc Ha nabopatop-
MeTpUYHBIX aBapuil B DIC, nuraemMoil uc- HBIX 3aHATUAX I10 TEO-
TOYHHUKOM KOHEYHOH MOIIHOCTH. MeTon PETUYECKOMY MaTEpH-
CUMMETPUYHBIX COCTABIISIFOIINX. aiy.
Beinonnenue u 3amu-
Ta 1a00paTOPHBIX pa-
60T
Jlek. Merton pacdera mpocToro 3aMbikanus. Kom- 6 2 - -
NIEHCUPOBAHHBIE CETH.
IIp. [TocTpoeHne BEKTOPHBIX TUAarpaMM PEeKUMOB 6 2 3 - OreHka pereHus

MPAKTUYCCKUX 3ala4 U

MPOBEPKA YCBOEHUS




®opMbl TEKYLLIEr0

TEOPETHUECKOT0 MaTeprala o ydeOHuKaM 1
y4eOHBIM MTOCOOMSM C MOATOTOBKOW OTBETOB
Ha BOMPOCHI. [1oIroTOBKA K MPAKTHYECKUM

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0bem, u.| Bbamabsl | UHTEpaKkTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) HOBaHHE OIEHOYHOI0
cpeacrsa)
CKHX 3aJla4 110 TeMeE. MaTepuasia
JIa6. 3amura JlaboparopHoii paboTsr Ne 3. 6 2 3 - Omnpoc Ha nmaboparop-
HBIX 3aHATHUSAX 10 TEO-
pEeTUYECKOMY MaTepH-
aiy.
Brinosinenue u 3anm-
Ta J1a00paTOPHBIX pa-
oot
Cp. W3ydyeHne KOHCIIEKTOB JieKuuii. M3yuenue 6 14 - -
TEOPETUYECKOTr0 MaTepuaia 1o yueOHuKam u
yueOHBIM MTOCOOHSM C MOATOTOBKOW OTBETOB
Ha Bonpockl. [1oAroToBKa K MPaKTHYECKUM
3aHATHUSM U J1a00OPaTOPHBIM paboTaM.

6. Ananu3s u pac- |Jlek. OO6psIBHI (ha3 u MeTOBI X pacueTa. Kom- 6 2 - -

YeT MPOI0JIbHON IUIEKCHBIE CXEMBI 3aMEIIIEHUS] U BEKTOPHBIE

HECHMMETPUH H JiarpaMMBbl IpU 0OpHIBaXx.

CIIOKHBIX aBapuil | JIek. Crno>xHble BUJIbI aBapUil - aHAIHU3 U PaCUET. 6 2 - - OneHka peneHus
[TporpamMHOe oOecnieueHue IS aHATTN3a TIe- MPAaKTUYECKUX 3a/1a4 U
pexoaHbIX npoueccos B 30C. [IPOBEPKA YCBOEHUS

MaTepuaa
Ip. [TocTpoeHnEe KOMIIEKCHBIX CXEM 3aMeIleHUs 6 2 6 - OneHka pereHus
pexumoB HK3 B 39C. Pemenue npaktuye- MPAKTUYECKUX 33724 U
ckux 3aja4 no teme. KonrponbHas padorta Ne [IPOBEPKA YCBOCHHUS
3. MaTepuasa
Cp. N3yuenune koHcnekToB Jiekuid. 3yuenue 6 10 - -




Monayab
(pasznen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

Oo0beMm, 4.

Banasl

HNHTepakTus, 4.

®opMbl TEKYLLIEr0
KOHTPOJIsl (Haume-
HOBaHHeE OLIEHOYHOI0
cpeacrsa)

3aHATUSAM U JJaOOpaTOPHBIM paboTaM.

7. O01ue noHs-
THsI 00 yCTONYH-
BocTH DOC

JIek.

O6mue nousatus 06 ycroitunBoctu 39C. Oc-
HOBHBIC JIONTYIICHHS U PACUETHBIC YCIOBUSI.

3anac crarudeckoit ycroitunBoctu (CY) u ux
HOpMbI. Ha3Ha4yeHne pacuyeToB yCTOMYHUBOCTH

90C.

Ilp.

Pacuer pocroro K3 B 93C (Ha cropone
Beiie 1000 B). Bei6op komMmeHcamoHHBIX
ycTpoiicTB. PelieHne npakTuyeckux 3aay mno
TEME.

O1ieHKa peleHus
MPaKTUYECKUX 3a/1a4 U
MPOBEPKa YCBOCHUS
Marepuaia

Cp.

N3yuenune KoHCIEKTOB JIeKUMM. M3yuenue
TEOPETUYECKOr0 MaTepraa 1o yueOHuKam u
y4eOHBIM [TOCOOUSM C MOATOTOBKOW OTBETOB
Ha BOIIpOCHl. [1oroToBKa K MpaKTUYECKUM
3aHATHUSM U J1a00OPaTOPHBIM paboTaM.

8. MeTonp! aHa-
I3a CTaTUYECKOn
[YCTOMYMBOCTH

DO0C

JIek.

BekropHas nuarpamma 3J1eKTpoIepeadH.
Kpurepuu crarndeckoit ycroitunoctu (CVY).
NneansHelii npeaen mouHocTy. [IpenensHelii
yroun CY.

JIek.

Bnusiaue s dexra sBHOMOTIOCHOCTH CHUH-
xpoHHo MamuHbl Ha CY. BekropHas aua-
rpamMma, yriloBble XapaKTEpUCTUKH SIBHOIIO-
JIOCHOTO reHeparopa. Buas! u Bnusiaue APB
CHHXpOHHOrO reneparopa Ha CY. BekTopHble
JarpaMMbl pesKUMa peryJaupoBaHus BO3-
OyX/IeHHS.

IIp.

OO6psIB B cxeme DIC. ANroput™ pacuera.
[TocTpoeHre BEKTOPHBIX JUarpaMm 1 KOM-

Onenka pemeHus

MPAKTUYCCKUX 3a1a4 U




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0bem, u.| Bbamabsl | UHTEpaKkTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) HOBaHHE OIEHOYHOI0
cpeacrsa)
IJIEKCHOW CXeMBbI 3amelienus. Pemenue [IPOBEPKA YCBOCHUS
NPAaKTUYECKHX 33/1a4 110 TEME. MaTepuasia
JIab. JlabGopaTtopHas pabota Ne 4. MoaenupoBanue 6 2 2 - Onpoc Ha mabopaTop-
Y aHaJIu3 [EPEXOAHBIX IPOLECCOB ISl CayYa- HBIX 3aHATHUAX IO TEO-
eB TpéxdazHoro u HecumMMeTpuuHbIx K3. [PETHYECKOMY MaTepHU-
aiy.
Boinonnenue u 3amu-
Ta 1a00paTOPHBIX pa-
60T
Cp. N3yuenune koHcnekToB Jiekiuid. 3ydyenue 6 12 - -
TEOPETUYECKOr0 MaTepuana no yueOHuKam 1
y4€OHBIM TOCOOMSM C MMOATOTOBKON OTBETOB
Ha Bonpockl. [1oAroToBKa K MpakTHUECKUM
3aHATHUSM U JTa0OPATOPHBIM pabOTaM.
9. Metone! ana- | Jlek. JuHamuueckast yctouuBocTb (V) anexrpo- 6 2 - -
32 TUHaMH4e- CTaHIMHU, paboTaroiiel Ha IMHBI OECKOHEeY-
CKOW yCTOWYHMBO- HOU MouIHOCTH. OTKIIIOYEHHE 1IeTH ABYXLIEN-
ctu OOC u eé Hoit siuann. [IpaBusio romanaeit. 3anac Y.
PIIEMEHTOB JIek. CxeMbl 3aMelIeHNs IPU KOPOTKOM 3aMbIKa- 6 2 - -
HUH. ABapUiiHBIC YTTIOBBIE XapaKTEPUCTHKH.
ITpenenbHBIN Yro OTKJIIOYEHHS aBapuu.
IIp. NneanpHas yriaoBast XapakTEPUCTHKA IJICK- 6 2 3 - OreHka pereHus
tponepenaun. [Ipenen nepenaBaemoii MoII- MPAKTUYECKHX 337134 U
HocTH. 3anac CY u ero HopmupoBanue. Biu- [TPOBEPKA YCBOCHHUS
sIHUE perynupoBaHus Bo30yxaeHus Ha CVY. MaTepHaia
[TocTpoeHne yriioBbIX XapaKTepUCTHK. Perre-
HUE MPAKTUYECKHX 33a4 110 TEME.
Jlek. JluHamuueckasi yCTOMYMBOCTD y3JI0B Harpys- 6 2 - -




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0bem, u.| Bbamabsl | UHTEpaKkTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) HOBaHHE OIEHOYHOI0
cpeacrsa)
ku. [Iyck CIl m AJl. Habpoc narpysku Ha C/]
u AJl. Camozanyck A/l u CJI.
IIp. Juuamuueckas ycroiunBocth IIC. [IpaBu- 6 2 6 - OreHKa peneHus
70 wiouaaen. OTKII0YEHNE U BKIIIOYEHHE MPAKTUYECKUX 33124 U
nenu. Pemenne npakTuyeckux 3auad 1o Te- MIPOBEPKa YCBOCHUS
Mme. KontponbHas pabora Ne 4. MaTepuasa
JIa0. 3amuta JlabopatopHoii pabotsr Ne 4. 6 2 3 - Omnpoc Ha naboparop-
HBIX 3aHATHUSAX 1O TEO-
[PETHYECKOMY MaTepHU-
aiy.
Boinonnenue u 3amu-
Ta 1a00paTOPHBIX pa-
60T
Cp. N3ydenne koHCneKToB Jiekuuid. 3ydenune 6 16 - -
TEOPETUYECKOIr0 MaTepuasa o yueOHuKam u
y4€OHBIM TOCOOMSM C MMOATOTOBKON OTBETOB
Ha Bonpockl. [1oAroToBKa K MPakTHUECKUM
3aHATHUSIM U J1a00paTOPHBIM paboTam.
10. Merons! co- | JIek. Cpencrsa noseleHus ycroiunsocta 99C. 6 2 - -
XpaHEHHUS yCTOM- ATIIB nmunauit. APB u popcupoBka Bo30yxie-
YHUBOCTHU CIIOKHBIX HUS TeHepaTopoB. PeryiaupoBaHue MOIIHOCTH
DOC TypOuH. CuCTeMHasi aBTOMaTUKa — OTKJIIOUe-
HUE YaCTH T€HEPATOPOB, JIEKTPUIECKOE TOP-
MO’KEHHUE, YaCTOTHAs pa3rpys3Ka, JAeJIeHUe CH-
creMbl. CHCTEMHbIE aBapHH U UX TOCIIE-
cTBUS. JIaBUHHBIE TPOLIECCHI - MEPHI PEAOT-
BpaIlleHUs U JINKBUALNS TTOCIEACTBHIA.
ITp. ABapuiiHbI€ yTII0BBIC XapakTepucTuku. [1pe- 6 2 3 - OreHKa pemeHus




Bun ) ®opMbl TEKYLLIEr0
Monayab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsl (Haume-
yueOHoit . Cemectp | O0bem, u.| Bbamabsl | UHTEpaKkTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) HOBaHHE OIEHOYHOI0
cpeacrsa)
JEJIbHBIN YroJl OTKIIIOYeHHs aBapuu. Pemienne MPAKTUYECKUX 3a7a4 U
NPAaKTUYECKHX 33/1a4 110 TEeME. [IPOBEPKA YCBOCHHUS
MaTepuasa
JIab. Hrororoe 3ansTHE. 6 2 2 - Omnpoc Ha maboparop-
HBIX 3aHATHUAX 110 TEO-
pEeTUYECKOMY MaTepH-
aiy.
Brinosinenue u 3anm-
Ta J1a00paTOPHBIX pa-
oot
Cp. [ToaroroBka K UTOrOBOMY TECTHPOBAHHIO 6 36 - -
(9K3aMeny)
Ilcmi.  |ITocenienue ayIUTOPHBIX 3aHATHN 6 17 -
TN WTorossii Tect o Kypey yepe3 LT 6 2 100 -
Hroro:| 252 100

Cxema pacyera UTOroBoro 6ajia

Texymuii peUTHHT (Bce 3aHATHS U IPOMEXKYTOUHBIE TECTHI) + Pe3ynbTaT UTOroBOro TecTa u Bce IeIUTCs Ha 2.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jlnisi OLleHKW 3HAHWW, YMEHHS W YPOBHS NMPO(eCCHOHAIBHBIX KOMIIETCHIIUH, TproOpeTae-
MBIX BBITYCKHHKOM B IPOIIECCE N3YUICHUS TUCIUTUIMHEI « DJIEKTPOMATHUTHBIC U JIEKTPOMEXaHUYEC-
CKHE TIEPEXOJIHBIC IMPOIECCHl B JIEKTPOIHEPTETHUECKUX CHUCTEMAaX), UCIIONB3YIOTCS CIIEAYIOIINE
00pa3oBaTesibHbIE TEXHOIOTHUH:

- JICKIIMH C MCTIOJIb30BaHHEM MYJIBTUMEIUHHOTO 000y IOBaHUS;

- MPaKTHYECKUE 3aHATHUS C YCTHBIM OMPOCOM CTYACHTOB U 3aKPEILICHUEM TEOPETHUYECKOTO

Marepuaa,

- TabopaTOpHBIC 3aHATHUS, KOTOPHIC TO3BOJITIOT IPUOOPECTH MPAKTUICCKUE 3HAHUS U HABBI-

KH pabOThl C HOPMATUBHOW, METOAMYECKON, HAYYHO-TEXHHUECKOW U CITPABOYHOM JIUTEpATy-

poi;

- MHJUBUIYaJIbHBIC U TPYIITOBBIE KOHCYJIBTAIIMH 110 TEOPETUICCKUM U MPAKTHYECKU BOTIPO-

cam Kypca;

- BBITMIOJIHEHUE KYPCOBOM Pa0bOTHI;

- MPOBEJICHUE CEMUHApa C IeNIbI0 POPMHUPOBAHUS U Pa3BUTHS POPECCHOHATBHBIX HABBIKOB,

oOyuaromuxcs;

- IPOBEICHHUE PA3IIUNIHBIX (POPM CaAMOCTOSITEIIBHON PabOThI, KOTOpasi BKJIFOYAET MOJATOTOBKY
K JICKIIMOHHBIM U TIPAKTUYCCKUM 3aHSITHSIM.

6. MeToauyeckue yKa3aHus M0 0CBOECHHIO U CUMILINHBI

6.1. OOyuarommmMcs HEOOXOIMMO O3HAKOMHTBCS: C COAEp)KaHHEM pabodeil TMporpaMMBI
JTUCIUIIMHBL, C IeNIIMU U 33/1a4aMy JUCIUILTUHBI, €€ CBSI3SMU C IPYTUMH AUCLHUIITMHAME 00pa30-
BaTEeJIbHON IPOrpaMMBbl, METOJUYECKMMH pa3padOTKaMHU 10 TAHHOW JUCLUILIMHE.

6.2. Meronnyeckue yka3zaHHs MO MOJATOTOBKE K JICKIIMOHHBIM 3aHSATHSIM.

B Xonae J'IGKHI/IfI paccMaTpruBarOTCsA OCHOBHBIC IMTOHATUA TEM, CBA3aHHBIC C HUMU TCOPETHYIC-
CKHE U NPAKTUYECKHUE BOMPOCHI, AIOTCS PEKOMEHJAIUM JUIsl CAMOCTOSTEIbHON pabOThl M MOATO-
TOBKC K INPAKTHYCCKUM 3aHATUAM. HOBTOMy HU3y4YCHHUEC NUCHUITIIINHBI Tp€6y€T CHUCTEMATHUYCCKOTI'O U
MIOCJIEI0BATEIBHOIO HAKOIUIEHUS 3HAHUH, CIIEN0BATENbHO, NPOIYCKU OTIENIBHBIX TEM HE MO3BOJIA-
10T TJTYOOKO OCBOUTH mpeameT. [lepen ouepeaHoit nekiueii He00X0AUMO TPOCMOTPETH/TIOBTOPUTD
MaTepHuaibl npeablayiiel gekuuu. [Ipu 3aTpyaHeHusx B BOCHPUSATHM MaTepuaia cienyer oOpa-
TUTBCS K OCHOBHBIM JIMTCPATYPHBIM UCTOYHHKAM.

6.3. Meronnyeckue yka3aHus M0 MOJrOTOBKE K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHSIM.

B xone mpakTudeckux M Ja0OpaTOPHBIX 3aHATHHM YIIyOJSIOTCS M 3aKpEIUISIOTCS 3HAHUA
o0yyaroImuxcst Mo psAy pacCCMOTPEHHBIX Ha JEKIHSIX BONpocoB. [Ipu moaroroBke Kk mpakTHYECKUM
1 1a00paTOPHBIM 3aHATUSIM O0YUYaIOIIHICS JOHKEH:

— U3y4UTh PEKOMEHIOBAHHYIO JINTEPATYPY;

— U3Y4YHUTh MaTEPHUAIIbI JICKIIUH;

— MOJATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOI TEME;

—BBIINIOJIHUTE JOMAIIHES 3aJaHUC, PEKOMCHAOBAHHOC IMPCTIOAABATCIIEM IIPU U3YUCHUH KaXK-
JIOM TEMBI 3aHSTHUS,

— IOATOTOBUTH OJIAHK OTYETa MO JabopaTopHOI padoTe.

6.4. CamocrosTenbHas paboTa BKIIOYAET B ce0s BHINOJIHEHHE PA3IMYHOTO poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro Marepuaya 1no ydyeOHHKaM M y4eOHBIM MOCOOMSIM C
MOJArOTOBKOM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMOCTOATENbHONW paboThl 00yJaromuxcst Hal
pOrpaMMOil Kypca OCYIIECTBIISCTCS B XOJI€ MPAKTUYECKUX 3aHATHI (YCTHBIH OMPOC, pEIIeHHe 3a-
Jad, MyOJIMYHOE BBICTYIJICHHE C JIOKJIAZIOM 110 BBIOpaHHON TeMe, TECTUPOBAHUE).



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HanmenoBanme
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

6 ITK-1 (TTK-1.3) JIaboparopubie paboTsl 1-5
3agauu ISl KOHTPOJIBHBIX paboT 110 Te-
MaM 1-5
Brimonnenue KypcoBoii paboThl
TecroBrie 3amanus Ne 1-500
Bomnpocs! 1 sx3amena Ne 1-60

6 ITK-3 (TIK-3.1) JIaboparopubie paboTsl 1-5

3agauu 1Sl KOHTPOJIBHBIX paboT 1o Te-
mam 1-5

Brimonaenue KypcoBoii paboThI
Tecrosrie 3aganus Ne 1-500

Bomnpocs! mis sx3amena Ne 1-60

7.2. TunoBble 321aHUA MJIM HHbIE MAaTePHAJIbl, HEOOXOAMMBIE /I TEKYIero KOHTPOJIs
7.2.1. JIaGopaTopHble 3aHATUS

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

JlaboparopHas pabota Ne 1. Pacuer Tpexdasznoro K3 na ctopone nuxke 1000 B (B nemnu, nu-
TaeMOW NCTOYHUKOM OECKOHEYHOW MOIIHOCTH).

JIaGoparopHas pabora Ne 2. Pacuer Ttpex¢aznoro K3 B nenu, nurtaeMoil HCTOUHUKOM KO-
He4yHoM MouHocTu. Pacuer Tpexdaznoro K3 B cnoxnoit cxeme 99C. MeToj pacueTHBIX KPUBBIX.

JlaboparopHas pabota Ne 3. Pacuer HecuMMeTpuuHbIX aBapuil B DIC, muTaeMoil HCTOYHU-
KOM KOHEYHOW MOIIHOCTH. METOJ CHMMMETPUYHBIX COCTAaBISAOMIMX. [IoCTpoeHME KOMIUIEKCHOM
cxemsl 3amerieHuss HK3 u o6priBoB.

JlabopaTtopHas padota Ne 4. MoaenupoBaHue U aHAIN3 MEPEXOIHBIX MPOIIECCOB IS Cydas
tpexdasznoro K3 Ha cropone ke 1000 B.

JlabopaTtopHas padota Ne 5. MoaenupoBaHue U aHaJIU3 TEPEXOTHBIX MTPOILIECCOB IS Cydast
HecuMmMeTpuuHbIX K3 B D3C. [Toctpoenue BekropHbix auarpamm HK3 u oOpbIBOB.

Kpurepun onenkn:
- OLICHKA «3a4TE€HO» BBICTABJIAETCS CTYAEHTY, €CIIM CTYAEHT BBINOJHUI U 3alUTHI JIabopa-

TOPHYIO paboTy;
- OIICHKA «HE 3aYTEHO) - €CJIHM CTYJCHT He BBHIIIOJIHIII M HE 3alIUTHII Ja00paTOpHYIO padoTy.

7.2.2. Onpoc Ha Ja60pATOPHBIX 3AHATHSIX MO TEOPETHUECKOMY MaTePHATY

KoHnTpoJibHbBIE BOIPOCHI:

1.1. Kak npuBecTH K 0a3MCHOM CTYNEHH CONPOTUBIICHHUE MUTAIOUIEH ceTn?

1.2. Kak npuBecTH K 6a3UCHOMN CTYNIEHU COMTPOTUBIICHHSI TUHUU?

1.3. Kak paccuntarh npuBeecHHOE K 0a3MCHOM CTYNIEHU PEAKTUBHOE COTIPOTUBIICHUE
Tparcdopmaropa?

1.4. Kaxk paccuntarh NpuUBEICHHOE K 0a3MCHOM CTYNIEHU aKTUBHOE COITPOTUBIICHHE
Tparcdopmaropa?

1.5. Kaxkwue snemMeHTHI aBapUITHON LIETIH OMPEEIISIOT, B OCHOBHOM, BeTUYNHY Toka K37



1.6.
1.7.
2.1.
2.2.
2.3.
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.

OnwumuTe NOopsAA0K BBIBOAA TUIOBBIX GOpMyII st pacuera TokoB K3 Ha cTopoHe HIKe
1000B.
[TpuBeauTe anroput™m pacuera Tpexdasznbix TokoB K3 Ha cropone Hike 1000B.

Caepxnepexoanbliii Tok K3 — yto 310 Takoe? Kakumu napameTpamu oHonpeensercs?
[Tepexoansiit Tok K3 — yTo 310 Takoe? Kakumu napamerpamu oHompeaesiercs?
VYcranoBusimiics Tok K3 — yto 310 Takoe? Kakumu napamerpamu oHompeaensieTcs?
Kaxkune nacropTHbsle mapameTpbl ONMCHIBAIOT CUHXPOHHBIN TeHepaTop?

[Touemy reneparop 3aMeraeTcs CONPOTUBIEHUEM T10 TTPOJI0JILHOM ocu?

Kaxk Bnmusier APB reneparopa Ha xapaktep nepexoaHoro mnpouecca npu K3?

Kak m3mensiercs Ink=f(T) mo mepe ynanenue Touku K3. oT ucrouynnkanuranus?
Haiite onpenenenue ynapaoMy Toky K3, oT Kakux rmapaMeTpoB CXEMbl OH 3aBUCUT?

B yem cyTh MeTOAa cUMMeETpHUHBIX cocTaBisitomux? Kakoii mopsiiok uepenoBanue ¢as B
CHUCTEMax MpsIMOii, 0OpaTHOM U HYJIEBOM MOCIIEIOBATEIHLHOCTEH?

Kak 1o u3BeCTHBIM CHMMETPUYHBIM COCTABJISIOMKM (a3bl "A" MOCTPOUTH BEKTOPHBIE
JTarpaMMbl TOKOB M HalpspKeHUs BO Beex (azax mpu HK3?

Kak ctposites cxembl IpsiMOi, 00paTHOI U HyNeBo# nocienoBaTensHoctei mpu HK3?

Kaknmu napamMeTpamMu 3aMCIIA0TCA ICHEPATOP AJIA CXEM pa3JIMYHBIX HOCJICIIOB&TCJII)HOCTGI\/JI?

Kak 3amemarorcs napametpsl simaui (BJI u KJI) 11 cxem pazmudHbix
1ocJe0BaTeNbHOCTEN?

Kakumu mapameTpaMu 3aMenieHbl AByX0OMOTOYHbBIE TPaHC(HOPMATOPHI B CXeMax HYJIEBOH
MOCJIE0BATEIILHOCTH B 3aBUCUMOCTH OT Touku K3. [Touemy?

Kak oka3piBaeT BIMSHUE HAa CXeMY HYJIEBOM MOCIIEI0BATEILHOCTHA aBTOTpaHChOpMaTop,
TPEXOOMOTOUYHBIN TpaHchopmaTop? YKakuTe Ha CXEME.

[TpaBuIi0 5KBUBAJICHTHOCTH MPSAMOI1 MOCIEI0BATENFHOCTU. UTO Takoe «00aBOYHOE
conpotusiieHue»? Yro xapakrepusyeT ko3pdumuent m(n)?

[IpaBu0 SKBUBAJIEGHTHOCTH TOKA MPSIMOM MOCIEAOBATEILHOCTH. Y KaKUTE PACUETHBIE

(bopMyIIBL.

Kak usmensiercs Bo BpemeHu ciararomue Toka K3 npu nuranum aBapuitHOM cxemsl
UCTOYHHUKOM OECKOHEYHOH MOIIHOCTH?

Kakwue anemeHThl aBapuiiHOM LIeTIH ONpeeNsiioT B OCHOBHOM BelMunHy Toka K3 Ha cTopone
Hxe 1000 B?

AMIIIUTYAHOE, MTHOBEHHOE U AeiicTBytoure Toku K3. Jlaiite onpenenenus.

YeMm oTiIM4aroTCs pac4E€THBIE YCIOBUS OT JOIYIIEHUH ITpy aHanuse aBapuid B COC?
Yem 00yClIOBIEHO 3aTyXaHHE MEPUOANIECKON cocTapisoniei Toka K3 Bo BpeMeHn
(TeroBo# cmana Toka)?

Onummre nNoHsATHE "UCTOYHUK OECKOHEYHOW MOIIHOCTH (HEM3MEHHOTO MUTaHusA)".

OcHoBHbIE BUbl HECCUMMETPUYHBIX HapYLICHUI HOPMaJIbHOM pabOoThl U OCOOEHHOCTH UX
pacuera?

Otnnums pacueToB HecuMMeTpuaHoro K3 B cetn Hanpsixkennem Beime 1000 B ot
HecuMmMmeTpuuyHoro K3 B cetu Hanpspkenuem Huxke 1000 B?

Kak no u3BecTHBIM CHMMETPUYHBIM COCTABIISAIOMNM (a3bl "A" MOCTPOUTH BEKTOPHBIE
JiarpaMMbl TOKOB M HanpsbkeHHs Bo Beex (aszax nmpu HK3?

Kak Bnuser pexxuM HelTpanu 1ByXOOMOTOUYHBIX TpaHC(HOPMATOPOB Ha COPOTUBIICHUS
CXEMBbI HYJIEBOH ITOCIEA0BATEILHOCTU?

Toxu npoctsix K3. B uém onacHocTs TokoB npocthix K3? T[lopsimok pacuera u MeToAbI
OTrpaHUYEHUS.

[IpononbHas HecumMeTpus. Kak e€ MoAenupyrOT U paCCUMTHIBAIOT?



5.7. TloueMy conpOTUBIEHUE JIMHUH JIEKTPONEPEIAUn ISl TOKA HYJIEBOM MOCIE0BaTEIbHOCTH
OoJtbinie, yeM 11 npsiMoii? UTo oka3bpIBacT BIMSHUE HA HETO?

5.8. Kak BiusroT aBTOTpaHCc(HOpPMATOPEI HA CYMMapHOE CONIPOTUBIICHHE CXEMbI HYJICBOM
MOCJIENOBATEILHOCTH?

Kparkoe onucanue u perjiaMeHT BbITNOJTHEHHS
Onpoc Mo TeopeTHUeCKOMY MaTepuany Ipu MPOBEPKE BBIMOTHEHUS T1a00PaTOPHON pabOThI
U 00CY)XJICHHE TIOJYYCHHBIX PE3yJIbTaTOB.

Kpurepum ouenku:

- OIICHKA «3a4TEHO)» BBICTABIISIETCS CTYICHTY, €CIIA CTYJCHT OTBETUJI OOJIBIIIE YeM Ha TOJIO-
BHHY KOHTPOJILHBIX BOIIPOCOB;

- OLICHKA «HE€ 3a4YTCHO» - €CJIN CTYI[GHT OTBCTUJI HA HOHOBI/IHy NI MCHBIIC KOHTpOJIBHbIX
BOITPOCOB.

7.2.3. 3apaum AJ1s1 KOHTPOJIbHBIX PadoT:

1. TunoBsie popmy.ibl.

1.1. HOJ'Iy‘lI/ITB (1)OpMy.]'Iy JJI1 IIPUBCACHUA K 0a3ucHOM CTYIICHHU B UMCHOBAHHBIX CAUHULIAX COIIPO-
THUBJICHUSA X, 3aJaHHOI0 B MMCHOBAHHBIX CAMHHUIIAX.

1.2. TTonyants hopMymy IiIsl IpUBEACHUS K Oa3MCHOM CTYIIEHH B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJIEHUS X, 3alaHHOT0 B OTHOCUTENbHBIX €IUHULIAX, IIPU U3BeCTHBIX UH, SH.

1.3. TTonyuuts hopMyy st NpUBEACHUS K Oa3MCHOM CTYNEHH B MMEHOBaHHbBIX €IUHUIAX CONpPO-
TUBJIEHUS X, 3a/laHHOTO B OTHOCUTENbHBIX €IUHUIIAX, IpU U3BecTHbIX UH, IH.

1.4. ITonyuuts Gopmyiy ais npuBeAeHUs K Oa3UCHOM CTYNIEHW B HMEHOBAHHBIX €IUHUIIAX COIPO-
TUBJIEHUS X, 3alaHHOTO B % K HOMUHAaIY, Ipu U3BecTHBIX UH, SH.

1.5. lomyuuts Gopmymy amns npuBeAeHHs K Oa3UCHON CTYIIEHH B MMEHOBAHHBIX €IUHHIIAX COMPO-
TUBJIEHUs X, 3aJaHHOTO B % K HOMUHAJy, IpH U3BeCTHHIX UH, [H.

2. PacuéT Tpéx¢asHbIX TOKOB KOPOTKOI0 3aMbIKAHHS OT IIMH 0€CKOHEYHOIH MOIIIHOCTH.

2.1. IlocTpouts u mpeoOpa3oBaTh K yA0OHOMY Jis pacyéra Toka TPEX(PaA3HOTO K.3. BUAY PacdET-
HYIO cxeMy (HapHuCcoOBaTh CXEMY).

(Ei} | Ti i

T3 T2 2

2.2. IlocTtpouth pacu€THyrO cxeMy U mpeobpazoBarh €€ K BUIY, YAOOHOMY /Ui pacu€Ta TOKOB
Tpex¢azHoro K.3.
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2.3. IlocTpouTh BO BPEMEHHM TOK MEPEXOJHOIO Mpoliecca mocie 3-($ha3Horo K.3. eCiau J0aBapHiHbINA
pexkuM - xonoctoit xon, Ecm=1, x=1, nus =0 u 7/2.

@M
2.4. ITocTpouTh BO BpEMEHH TOK IIEPEXOAHOTO Mpoliecca mocie 3-(ha3Horo K.3., €cliu ECZ\E , X=1,

e

2.5. TlocTpouTh BO BPEMEHH TOK MEPEXOTHOrO Mpoiiecca mocie 3-hpa3Horo K.3., eciu Ecm:ﬁ ,
X=1, r=1, nns o= -n/4 u p=n/4.

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

=1, mns =0 u o=mn/2.

3.1. Paccunrarh cBepXnepexoAHbIi U YAApHBIA TOK MpU TPEX(PA3HOM K.3. B CXEME:

I P T ?
[TapameTpbl 27IEMEHTOB CXEMBI:

r p T
Sy=50 MBA Us=10xkB U1/U2=10/110xB

Ug=10 xBIu=3 kA Sg=100 MBA
Xx'¢=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 kB
X'q = 0,144 Iy =10 kA ux =10 %
Sy =100 MBA Xp = 10% Sy =100 MBA

3.3. Paccuntarh CBepXIepexoIHbIN M YIApPHBIA TOK B TOUKE ABYX(Aa3HOTO K.3. B CXEMeE:

T2 r
O (D
T1
[TapameTpbl CXEMBI:

C JI T1 T2 r
Xc=0 Xo0=0.45 OM/kM 110/10 kB 100/35 kB Pg= 80 MBT
1=40 xm Sg=100 MBA Syup=10 MBA  cos o= 0.80
/9= 60 kM Ug= 10% Ug= 6% X'¢=0.15

Ug=110 kB

3.4. OnpenenuTh CBEPXNEPEXOAHBIM M YCTAHOBUBLIMICSA TOK TPEX(HA3HOTO K.3. B TOUKE K.3. CXEMBI
IIpU HAIM4YWHU U oTcyTcTBUM APB.

S e h

[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 OINPEACNIUTh MEPEXOIHBIA MpoIlecC BO BpEMEHU NpH 3-pazHoM
K.3. B CXeMe (JUIsl TOYKH K.3.):



r Ti T2
| |

[TapameTpsl cXeMbl:

I T1 T2 JI
Sy=50 MBA U1/U2=10/110 kB U1/U2=110/35 xB Xo0=0.40 Om/xm
X'¢ =0.200 U= 8% Ug= 8% /=50 kM
I'T ¢ nemmd. S =100 MBA Sg =100 MBA Uyg=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 nerT).

om nz
ATV
T2 A h

Ip.3cT 3g.3r

4.2, HOCTpOI/ITb CXEMY HYHCBOﬁ IOCIACI0OBATCIIBHOCTHU AJIA CXCMBI:

4.3. [TocTpouTh cxeMy HYJIEBOM MOCIEI0BATENBHOCTH JIJISl CXEMBbI:



K3 M

K2

4.4. PaccunTaTh CBEPXIEPEXOIHBIA U YCTAHOBHUBIIUIICS TOK B TOYKE K.3. MPU OJHO(DA3HOM K.3. B
cXeMme:

. S

r T1 T2

[TapameTpbl CXEMBI:
r P Tl T2 JI
Sy=100 MBA Uyzx=10 kB 10/110 kB 10/110 kB Ux=110 xB

X'¢ =0,10 lg=10kA Uux=10% ux=10% Xo0=0.4 Om/xkM
APB - et Xp=5% Sy=100 MBA Sy=100 MBA =50 xMm
Xd =2,00 Xo(0)=1.2 OM/km

4.5. PaccunTaTh CBEpXIEPEXOAHBII TOK B TOUKE K.3. IPU 2-(a3HOM K.3. B CXEME:

r T n é

[TapameTpbl CXEMBI:

I T J
Pu =80 MBA Sy =100 MBA 2 nenu X0=0.45 OM/kMm
cos oy = 0.80 Ug =10 % Uyg= 110 kB/ = 60 kM
X'¢ = 0,150 U1/U2 = 10/110 xB

5. YrioBele XapaKTepUCTHKH

2.1. B cxeme E=2; U=1; X=1. Paccuntarh 1 MOCTPOUTH YIJIIOBYIO XapaKTepUCTUKY. OnpenenuTh
WJICaNIbHBIN MpeIesT MOUTHOCTH, MPEAETbHBIN 110 YCTOMYMBOCTH YTOJ. Y CTOMYUB JIM T€HEpATOp, Te-
penatomuii MorHocTh Po = 1? C xakum yriom oH paboraer? KakoB 3anac ero ycroitunBoctu?

u

E X
. — |
(~ 3 —




2.2. B cxeme E=2; U=2; Z=1+j1. Paccuutath 1 IOCTPOUTH YIIIOBYIO XapakTeprCTUKY. ONpeaeanTh
UJeaNbHBIN Mpeies MOITHOCTH, MPEAETbHBIN [0 YCTOWYMBOCTHU yroil. Y CTONYMB JIM TeHepaTop, pa-
GoTarontuii ¢ yrnom ¢o =75% Kaxyro MomsocTs oH nepenaer? Kakos 3amac ero ycToiunBocTu?

E 7 Il_T
-
(o1

2.3. B cxeme X1 = Xz = X3 =1; E=2; U=1.5. Paccunurtarp 1 MOCTPOUTH YTIOBYIO XapaKTECPUCTHKY.
Onpenenuts UacaIbHBIN NPEAET MOUTHOCTH, NPEAEIbHBIN 110 YCTOWYUBOCTH yroJl. Y CTONYMB JIU
reHeparop, nepeaaromuii MmomHocth Po =17 KakoB 3amac ero ycroiuuBoctu?

E X, X, U

2.4. B cxeme E=1; U=1; Z1= j1 — uHOYKTUBHOCTB; Z>= -J1 — éMKOCTB; Z3= 1 — aKTUBHOE CONPOTHB-
nenue. Paccuntarh U MOCTPOUTH YIIIOBYIO XapakTepucTuky. OnpeaenuTs uaeaibHbIi mpeaesn
MOIIHOCTH, IIPEJIEIbHBIN M0 YCTOMUYUBOCTH Yroi. Y CTOMUYUB JIM reHEpaTop, padoTaroLui C yIiioM
0o =120% Kakyro momHocTh 0H nepenaer? KakoB 3amac ero craTuueckol yCToOMunBOCTU?

~ 1 ]

Z

2.5. B cxeme E=1; U=1; Z1= j1 — uHAYKTUBHOCTb; Z>=1 — aKTUBHOE CONPOTUBJICHHUE; Z3=1 — aK-
TUBHOE COIIPOTUBJIEHHE. PaccunTaTh M MOCTPOUTH YITIOBYIO XapakTEpUCTUKY. ONpenenuTs uie-
aJIbHBIN MPEJIeNT MOUTHOCTH, MPEAEIBHBIN 110 YCTOMYUBOCTH yroj. Kakol yros uMeeT reueparop,
nepesaroii MOITHOCTh Pg =27

7.2.4. BaHK TecTOBBIX 3aJJaHUIi U perjiaMeHT NMPOBeIeHUs] TECTUPOBAHUI

baHk TecTOBBIX 3aaHUM ISl NPOBEICHUS TECTUPOBAHUMI

Hazpanwne 6anka TecToBbIX 331a- | Koi-Bo 3amanuii B 6aHke
. . PazpaboTunku
HU TECTOBBIX 3a/IaHUH
DNEeKTPOMArHUTHBIE U AJIEKTPO-
MEXaHUYECKUE TTePEXOTHBIC

pexol 500 Kyznernor B.H.

MIPOIIECCHI B AJIEKTPOIHEPTE€TU-

YECKHX CHCTEMax




KpaTKOC ONMMCAHHUE U PEIrJIAMEHT BBINNOJTHCHUSA

Hazpanune 0aHKa TECTOBBIX Ko:-Bo 3ananmuii, Homepa n HaumeHoBaHuUs Kon-Bo Bpewms Ha Te-
3aJaHul HPEIbABISEMBIX pa3zaenoB TecTa 3alaHUH B CTHPOBAHUE,
CTYACHTY paszzaene MUH.
WTOroBBIi TECT 1O Kypcy 20 Tema 1.1 O61ue BOnpock! 5 70
yepe3 LT (Onektpomaruur- pacuéra u aHanu3a AJeK-
HBIE 1 MIEKTPOMEXaHHUUECKUE TPOMarHUTHBIX NEPEXO-
MepexoAHbIE IPOLIECCH B HBIX NIPOLIECCOB
3JIEKTPOIHEPreTUYECKUX Tema 1.2 Tpexdazubie 5
cucTeMax, TeCT, UTOTOBBIi) KOPOTKHE 3aMbIKaHUs
Tema 1.3 Hecummerpuu- 4

HbIe KOPOTKHE 3aMbIKAHHUS.
IIponosnbHas HECUMMETPUS
TTonrema 1.4.1 O6mme 2
BOTIPOCHI pacuéTa U aHaAIH-
3a AIIEKTPOMATrHUTHBIX
TIEPEXOIHBIX IPOIIECCOB
Iloarema 1.4.2 Hecummer- 1
pHUYHBIC KOPOTKHE 3aMBI-
kanus. [IpononbHas
HECUMMETPUS

Tema 1.5 Dnexrpomexanu- 3
YECKHUE MepeXoHbIe Po-
1[ECCHI

Kpurepun onenkmn:

Kaxoe npaBuiIbHO BBINOJIHEHHOE TECTOBOE 3a/laHUE olleHuBaercs B 5 OamnoB. OTBeT Ha
TECTOBOE 3aJJaHUE BHOCHUTHCS B OKHO WJIM BBIOMpPAETCS W3 MPEVIOKEHHBIX UYEThIPEX BAPUAHTOB.
CyMMapHO Npu NPOXOXKAECHUU TECTUPOBAHUS CTYI€HT MOXkeT HaOpaTh 100 6asos.

7.2.5. IlpuMepHasi TeMaTHKAa MHUCbMEHHBIX PadoT (KypcoBBbIX, pe)epaToB, KOHTPOJIb-
HBbIX, PAC4eTHO-TPaUYECKUX U AP.)

Tema kypcoBoit paOoThl: «Pacder 371eKTPOMarHUTHBIX MEPEXOIHBIX MPOLECCOB B JIEKTPO-
HHEPreTUUECKUX CUCTEMaxX» (BBIMOIHAETCS 110 BApUAHTaM).

Kparkoe onucanue u perjiaMeHT BbINIOJIHECHHUS

Temaruka KypcoBoi pabOThl HMEET BHJI KOMIUIEKCHOH 3a/1ayy, BKJIIOYAIOIIEH pacyeTr Tpex-
(a3zHOrO KOPOTKOIO 3aMbIKaHUsI Ha CTOpoHe MeHee | kB u Ha cropone 6onee 1 kB, onpenenenue
toka K3 m ymapHOro toka, pacuer HECHMMETPUYHOTO KOPOTKOTO 3aMBIKaHHUs, TOCTPOECHUE CXEM
Pa3IMYHBIX TOCIIEJOBATEIBHOCTEH U pacyeT MPOCTOro KOPOTKOro 3amblikaHus. KypcoBas pabota
COCTOUT W3 TOSICHUTEJIBHON 3anmucku o0bemMoM 35-40 ctpanui u rpadudeckoi yactu. Kypcosas
paboTa BBIMOIHIETCS CTYACHTOM B COOTBETCTBHHU C TEMOH, YKa3aHHOM B MHAMBUIYAIIbHOM 3aja-
HUH, KOTOPOE BBLAAETCS MPENOJaBaTEIEM.

Kpurepun ouenku:

Ouenku Kpurepun n HopmMBbI OLIEHKH

«OTJINYHOY «OTAMYHO» CTABUTCS, €CIIU CTYACHT BBIIOJHUI BCE pa3Jieibl
KypCOBO# pabOThI MPAaBUIIBHO, CAJ €TI0 B 3aYETHYIO HEJIENIO U
OTBETHJI IPU 3aIIUTE KypCOBON pabOTHI Ha BCE BOMPOCHI.

«XOpOLLIOY» «XO0pouIo» CTaBUTCSI, €CIU CTYIEHT BBIIIOJIHUI Pa3ieibl Kyp-
COBOM pabOTHI C HECYIIECTBEHHBIMU HETOUHOCTSIMU, CIAJl Kyp-
COBYIO Pa0OTy B 3a4€THYIO HEJENI0 W OTBETWJI IPH 3alluTe




KypCOBOH pabOTHI Ha BCE BOMPOCHI.

«YZOBJIETBOPUTEIILHO

«Y IOBJICTBOPUTEIILHO» CTABUTCS, €CIU CTYICHT BBITOJHUI
pas3eliibl KypcoOBOM pabOThl ¢ HEKOTOPHIMH HETOYHOCTSMHU H
3aTPYJHWICS B HEKOTOPBIX OTBETAX MPH 3aIIUTE KYPCOBOH pa-
OOTHL.

«HCYHOOBJICTBOPUTCIIBLHO»

«HeynnoBneTBOPUTENIbHO» CTAaBUTCS, €CIU CTYACHT HE BBINOJI-
HUJI KypCOBYIO pabOTy B CPOK.




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

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 6

Bomnpocskl k 3K3aMeHy

1 | IIpo6nema mepexomusix mnpoueccoB (IIII) B anekrposneprernueckux cucremax (33C).
OcHOBHBIE BHIbI, 0OCOOCHHOCTH U BIMSHUE NIEPEXOAHBIX IpoieccoB B DOC.

2 | DnexTpoMarHUTHBIA nepexoansii mporecc B 9OC. [IpuuuHbl BOSHUKHOBEHHS U CIEI-
ctBusi. Hasnauenus pacueros I1I1. OcHoBHbIE nonymeHus. PacueTHele yciioBusl.

3 | Honstus o cuctemMax €IMHHIl — MMEHOBAaHHbBIE U OTHOCHTEJIbHBIC. BBIBOA THIOBBIX (op-
MyJ1 1Jis pacueToB pexxuMoB K3 ¢ HoMuHanbHbIM HanpsbkeHueM Huke 1 kB.

4 | Cxembl 3amerieHus otnenbHbIX aneMeHToB DIC. [locTpoenue u npeoOpazoBaHue pe-
3ynpTupytomei cxemsl 3amemienus (K3 na cropone Hmwke 1 kB). Yuer koadpdunmentos
TpaHchopMau

5 | Ucnonb3oBaHue cUCTEMbl OTHOCUTENIBHBIX €IUHMII B pacyeTax MEpPeXOHbIX MPOLECCOB.
BriBoj1 THTIOBBIX (hopMyIibl iist pacueToB pexxumoB K3 ¢ Hanpsikenuem Boime 1 kB.

6 | [IpeoOpa3oBanue cxem 3amereHus. CBEpThIBAHUE M PA3BEPTHIBAHME PACUETHBIX CXEM.
Tunossie popmynsl. Ynpomaronme npuemsl. Tok K3 cBepHYTO# CXEMBI.

7 | Tpexdasnoe K3 B Hepa3BeTBIeHHOI Tpex(a3HOW HENH, MTUTAEMOW NIMHOW OECKOHEYHOM
MOIIHOCTH. BekTopHas nuarpaMma M cuctemMa ypaBHEHUH. BbiHyxneHHas u cBoOOIHas
cocTrapJsitone Toka Tpexgasnoro K3.

8 | Anepuonuueckas ciararoomas Toka K3, ee HayanpHOe 3HauyeHUE, MMOCTOSIHHAs BPEMEHU
3aryxanus. Ceepxnepexoansiii Tok K3. YV napusiii Tok K3 — tunosas gopmyna

9 | [onusiit TOK Tpexdaznoro K3, ero MrHoBeHHOe U JeicTByromee 3HaueHus. JleiicTByto-
11[ee 3HaUEHUsI CBEPXIIEPEXOTHOTO M YCTAHOBUBILIETOCS TOKA.

10 | DxBHBaJeHTHAs MOCTOSIHHAS BPEMEHU 3aTyXaHHsl alepHoAMYECKUX ciararolux Tpexdas-
Horo Toka K3. Merozapl X TOUHOr0 U NPUOIMKEHHOTO pacyera.

11 | Cunxponnsiii reneparop (CI): OCHOBHBIE XapaKTEpUCTUKM WM BEKTOpHAs JHarpamma.
CHHXpOHHBIN IreHepaTop B NepBbIii MOMEHT TpexdaszHoro K3.

12 | CunxpoHHble, nepexonnble U cBepxnepexoanbsie IJC u conporupienus. CBepxnepexo-
HbI pexxuM K3 - cxema 3amMenieHrs 1 BEKTOpHbIE 1HarpaMMBl.

13 | YcranoBuBmmiica pexum Tpexdasnoro K3 cunxponnoro reneparopa. Ero mapamerpsl,
BEKTOpHAsl luarpaMma 1 cxema 3aMelleHusl.

14 | Brnusuue APB nHa pexxum ycranoBuBuierocst K3. Ocuosnbie Bunbl APB reneparopa. Ile-
PEXOIHBIN NPOIIecC B CHHXPOHHOM r'eHeparope npH tpexdaznom K3.

15 | Anepuonnueckas ciaratomas Toka Tpexdasznoro K3B nenu, nmuraeMold HCTOYHUKOM KO-
HeyHoH MomHocTH. ITocTosiHHAs BpeMeHu ee 3aTyxaHusl. Y gapHsblii Tok K3.

16 | Dnements! Harpy3ku DOC u cuctem snekTpocHadxkenus. Ux pmustaue Ha [1I1 mpu Tpex-
¢daznom K3. O60061eHHas Harpy3Ka — XapakKTepPUCTUKU U yUeT.

17 | Pacuer cBepxmepexoJHOro, yAapHOTrO M yCTaHOBHBIIErocs Toka TpexdasHoro K3 or
000011eHHON HArpy3KU. YUeT cocTaBisironumx Toka K3 Bo BpemeHu.

18 | Meron pacdeTHBIX KPUBBIX — OCHOBHBIC JIOMYIICHUs. MeTOIHKa pacyera TMepexoJHOTO
nporecca mpu Tpexdasubix K3 B pa3BeTBIeHHBIX ceTsaX Bbimie 1 kB.

19 | Pacuér ymapubix TokoB K3 B pazBeTBiaeHHBIX nemsix 99C ¢ HOMUHAIBHBIM HaNPsHKCHUEM
BhIle | kB (10 MeToy pacueTHBIX KPUBBIX).

20 | PacueT cBepXmepexoqHbIX U yJapHBIX TOKOB Tpex(aznoro K3 B 1ensx ¢ HOMHHAIbHBIM
HanpspkeHuem Huxe 1 kB.




BOHpOCLI K 3K3aMEHY

n/n

21 | Pacuet nmonHoro Toka K3 B 1iensx ¢ HoMMHaJIBHBIM HanpsbkeHueMm Hke 1 kB. TeroBoi
cnaj Toka. Y napuseiii Tok K3. Yuer nonnurtku ot menkux AJl.

22 | Knaccudukanus necummeTpudHbix K3 u aBapuii OCHOBHBIE JOIYIICHUS W PacUETHHIC
yCJIOBUS], IPUMEHSIEMBIE TP pacueTax HecuMMeTpuuHbIxX K3.

23 | Mcnonb30BaHue METOJa CHMMETPUYHBIX COCTABIIAIOLIMX AJIS aHaIu3a HECUMMETPUUYHBIX
K3. YcranoBuBLIMiics U cBepXIIEpeEXOAHBIN pexUMbl HecuMMeTpuuHoro K3.

24 | IlapameTpsl BO3AYIIHBIX U KaOEIbHBIX JUHHUHA U1 TOKOB PA3JIMYHBIX MOCIEI0BATEIbHO-
CTEM.

25 | [Tapametpsl Harpy3ku DDOC 1 TOKOB Pa3IMUHBIX TOCIEIOBATEIBHOCTEH MPU HECHM-
MerpuuHoM K3

26 | Cxewmsl npsiMmoii 1 00paTHOI nocnenoBareabHocTel [IpaBrina noctpoeHus

27 | IlpaBuia nocTpOEHMsI CXEMbI HYJIEBOM OCIEI0BATEIbHOCTH

28 | BausiHMe KOHCTPYKIIMK MarHUTOIPOBOIA JBYXOOMOTOYHBIX TPAaHC(POPMATOPOB HA CXEMBI
HYJIeBOH MOCJIEJOBATEIbHOCTH.

29 | BausiHMe TPyl COCTUHEHHUs TBYXOOMOTOYHBIX TpaHC(hOpMAaTOpPOB Ha CXEMBI HYIIEBOM
110CJIe/I0BATEIbHOCTH.

30 | ABroTpanchopmMaTophl 1 TPEXOOMOTOUHBIE TPaHC(HOPMATOPHI B CXEME HYJIEBOH IMOCIIen0-
BaTEJIbHOCTU

31 | KommiekcHbIe cXeMbl 3aMeleHnss HecuMMeTpruHbiXx K3 U MX Ha3HadeHue B MpakTHye-
ckux pacuerax. Hemerammueckune HK3.

32 | Opnodasznoe K3. CummeTpruHbIe COCTABISIONIME TOKA M HanpspkeHus B Touke K3. Pac-
4yeTHbIe BeIpakeHUs1. Pa3Hble TOKU M HanpsKeHUs. BekTopHas quarpamma

33 | AByxdaznoe K3. CummerpuuHble COCTaBIAIONINE TOKa U HanpspkeHus B Touke K3. Pac-
YyeTHbIE BhIpakeHUs. Pa3Hble TOKU U HanpshkeHus. BekTopHas nuarpamma

34 | Iyx¢daznoe K3 Ha 3emito. PacuetHble BoipaxeHus. da3Hble TOKM U HanpspkeHus. Bek-
TOpHas Auarpamma

35 | [IpaBuio 3KBUBAJIEHTHOCTH MPSIMOM MOCJIEA0BAaTENIbHOCTU. THUNOBBIE (hOpMyYIIBI IS pac-
yeta HK3 paznuunbix BUaoB

36 | CpaBuenue BuoB K3 no Tspkect. KoauuueHT tsxectu aBapum.

37 | Pacuer nepexonnoro mporecca HK3 Bo BpemeHnu. MeTos pac4eTHBIX KPUBBIX — aJITOPUTM
pacuéra u oco0eHHOCTH ero npumenenus npu HK3

38 | OmHodaznoe K3 B cucTemax 31eKTpOCHAOKEHUS ¢ U30JIMPOBAHHON HEUTpaibio. BekTop-
Has AMarpaMMa M cxema 3aMenieHus. EMKOCTHOM TOK M €ro KOMITEHCaIus

39 | Pacuer ogHOdazHoro K3 B cucTtemMax 31MeKTpOCHAOKEHUS ¢ M30JIMPOBAHHON HEUTPAJIBIO.
Kputnueckuii Tok npoctoro K3. PexxuMbl nepekoMneHcani 1 HEAOKOMIIEHCAIIMH.

40 | Bugsl nponoiabpHOil HecuMMeTpuH. [IpaBuiio SKBUBaJIEHTHOCTH HPSMOM MOCIIEA0BaTENb-
HOCTH JUIsI TPOJIOJILHOM HecuMMeTpuu. PacueTHble BhIpaskeHus

41 | O6psIB o/1HOM (a3bl. BexTopHble nuarpamMmel. I'panndnsie ycnosus. [Ipumenenne mero-
Jla CHMMETPHUHBIX cocTapisonux. Pacyer

42 | O6peiB 1BYX (a3. BexTopHble muarpamMMbl U rpaHUuHbIEe ycioBus. [Ipumenenue merona
CUMMETPUYHBIX COCTABJISIONINX.

43 | KoMmIulekCHBIE CXEeMbl 3aMEIIeHUsT M HMX MHCIOJIb30BaHME JUIsl pacdyera IMpoJOoIbHOMN
HECUMMETPUH.

44 | CoBpeMeHHBIE METOJIbl pacyeToB MepexoAHbIX pexuMoB B DOC. Mcnonb3oBaHuE Mpo-
MBIIIJIEHHBIX TPOrPAMMHBIX IMAKETOB JIJIs pacuera u ananm3a K3 u npyrux aBapuit

45 | CraTnueckas 1 JMHAMMYECKAsl YCTONYHUBOCTD.

46 | DnexTpoMexaHHUYeCKUi nepexonubli mporecc B DIC. IIpuynHbl BOSHUKHOBEHUS U CIIE/-
ctBusi. Haznauenus pacueroB takux [111. OcHOBHbBIEC TONYIIICHUS.

47 | Cratnueckas ycroitunBocts (CY) O3C. Ilpaktnueckue kputepun CVY. ITpakTuueckas




BOHpOCLI K 3K3aMEHY

n/n
YCTOWYUBOCTb.

48 | CeepxmepexoaHble U CHHXpOHHBIE TapameTpsl CI'. BekTtopHast iuarpamma u yrionas Xa-
paKTEpUCTHKA HOPMAJILHOTO PEKHUMA SIBHOIIOJOCHOTO F'€HEepaTopa.

49 | Yrnosele xapaktepucTuku CI' mpH 3aMeIIeHHU ero CBepXIEepPEeXOIHBIMU IapaMeTpaMHu.
[IpenenbHblii yroii 1o yciaoBusiMm coxpanenusi CVY.

50 | Bugsl u Biusinue APB cunxponnoro reaeparopa Ha CVY. Perynstopsl CHIBHOTO M TIPO-
MOPLIMOHAJIBHOTO JCHCTBUS.

51 | IlonsTHE O cTaTUYECKOW YCTOMYMBOCTU M HEYCTOMYMBOCTH HAarpys3ku. JlefCTBUTENBHBIM
npeaes MontHocTu. Kpurepun ycTOHYMBOCTH HArpy3KHu.

52 | Iunamudeckas yctouuBocTh (1Y) anektponepenaun. OTKIIOUCHHE W BKIIIOYCHHE LTI
nByxuenHou auHuu. [IpaBuno miomaneit. 3anac J1Y.

53 | ABapuiiHble yrioBble XapakTepucTuku. [IpaBmiio miomazaei ans cmydas TpExdasHOro
K3. CpaBHeHue TsxecT aBapuil.

54 | IlpenenbHbIi yron BeiOera potopa reueparopa. [IpenenbHblil yron OTKIIOUEHHUS aBaAPHH.
BriBos1 pacueTHol HOpMYITHL.

55 | Jlunamuueckue XapakTepUCTUKU Harpy3ku. [lMHamuueckas yCTOWYMBOCTH CHHXPOHHOM
Harpy3ku. APB cuHxpoHHOrO ABUraress.

56 | Ilyck C/I. I'pymnmoBoii BEIOET CHHXPOHHBIX U aCHHXPOHHBIX ABUTaTENeH. AHAIN3 BIUSHUS
Ha JMHAMUYECKYI0 ycTounBocTh IIC.

57 | Y acunxponnoit Harpysku. [Tyck AJl. BausiHue BHEIIHETO0 CONPOTHUBICHUE HA PEXUM
IIycKa JIBUraTels.

58 | Habpoc narpysku Ha CJl u AJl. TomukooOpa3nast Harpy3ka D9C u e€ BIusHUE HA JUHA-
MUYECKYI0 ycTOHUnBOCTh DIC.

59 | APB u ¢dopcupoBka Bo30YKICHUS TEHEPATOPOB — BIHMSHUE HA JMHAMUYECKYIO YCTONUH-
BocTh DOC.

60 | CnoxHbIE CHCTEMHBIC aBapu¥, WX TOCIEICTBHS M MEpHI INpenoTBpamieHus. [Ipumepsr

nporekanus aBapui B PO u mupe.

7.3.2. Kputepuu u HOPpMbI OLEHKH

dopma npose-

AeHust
Cemectp . Kpurtepuu u HOPpMBbI OLIEHKH
NPOMEKYTOYHOM
aTTecTaliu
6 IK3aMEH (mo Crynent obnagaer riayOOKMMHU
HAKOIUTEIIEHOMY ¥ TPOYHBIMH 3HAaHUSAMH TIPO-
pEUTHHTY) rpaMMHOTO  Marepuana; IpH
OTBETE  MPOJEMOHCTPUPOBAI
«OTITUYHOY UCUepIIbIBAOIEe, IOCIeI0Ba-

TEJIbHOE U JIOTUYECKH CTPOMHOE
U3TIOKEHHUE; TPaBUIBHO ChOop-
MYJIPOBAJI IMOHATHUA U 3aKOHO-
MEPHOCTH 110 BONIPOCY.

CryneHt o0magaer JTOCTaTOYHO
MOJIHBIM 3HAaHUCM IIpOorpamMm-
HOTO MaTepualia; €ro OTBET
«XOpOIIIO» MPEJCTaBISIET TPAMOTHOE W3-
JIO)KEHHE Y4eOHOro marepuasa
M0 CYIIECTBY; OTCYTCTBYIOT
CYIIECTBEHHBIE HETOYHOCTH B




Cemectp

®opma npose-
JAeHusl
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

dbopMynupoBaHUuU MTOHATHUH;
IIPaBWJIbHO INPUMEHEHBI TEOpPE-
TUYECKHE TIOJIOKEHMS, TOJ-
TBEP>KJICHHBIE TPUMEPAMHU.

«YyAOBJICTBOPUTCIIBHO»

CtyneHt umeer o0liue 3HaHUA
OCHOBHOTO  Marepuana  0e3
YCBOGHHSI HEKOTOPBIX CyIlle-
CTBEHHBIX IOJIOKEHHI; Popmy-
JUPYET OCHOBHBIE IOHATHS C
HEKOTOPOM HETOYHOCTBIO; 3a-
TPYOHSETCS B IPUBEACHUU
IIPUMEPOB, ITOATBEPKAAFOIINX
TEOPETUYECKHE MTOJIOKECHHUS.

«CHECYHOOBJICTBOPUTCIILHO»

CTylneHT He 3HaeT 3HAYUTEellb-
HYI0 4acTh NPOTPaMMHOIO Ma-
Tepuana;  JONMYCTHI  Cylle-
CTBEHHBIC OINMOKH B TIpolecce
U3JIOKCHUS; HE YyMEET BBIJe-
JIMTH TIABHOE U CIIENIaTh BHIBOJ;
NPUBOUT OMIMOOYHBIE OIpe/e-
JICHUS.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuyecTBO B

Ne nocooue, yueOHo- HAY4YHOIl 00 1H0-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, Teke / HammenoBa-
NPAKTHKYM, AP.) Hue IbC
1 | Baxauna B.B. CucreMsl 31eKTpoCHAOKEHUs Y4eOHo-paKkTH4YecKoe 2015 .
Penozuropun TT'Y
nocooue
2 | Caspikun B.T'. DNeKTPOMAarHUTHHIE EPEXOAHbBIC MPOIECChl | YUeOHUK 2018
p PEXO port 3bC «IPRbooks»
B 2JICKTPOIHEPTETUUCCKUX CUCTEMAX
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHHMK, ydeOHOE KoanuectBo B
Ne nocooue, yueoHo- HAY4YHOIl 0M01H0-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'og n3panus
n/n MeTOIM4YecKoe nmocodue, Teke / HammenoBa-
NPAKTHKYM, AP.) Hue IbC
1 | Cennko B. B. DNEKTPOMEXaHNUECKHUE NIEPEXOIHBIE ITPO- YuyebHoe nocobue 2011 Penosuropuit
neccol. JlnHaMudeckasi yCTOW4MBOCTh Ty
2 | [Mununenxo B. T. DNeKTPOMarHUTHHIE MEPEXOAHBIE TPOIeCChl | YUeOHO-METOINYECKOe
p PeXO port g 2014 3bC «IPRbooks»
B DJIEKTPOIHEPTETUUECKUX CUCTEMAX rocooue
3 X es 1O. B. DNeKTpoMeXaHUYEeCKUE EPEXOIHBIE MTPO- Y4eOHuk
Pyt P PEXOAHBIC P 2012 3BC "IPRbooks"
1[ECCHI B DJIEKTPOIHEPTETUUECKUX CUCTEMAaxX
4 | Ky3nenos B.H. DNeKTPOMarHUTHBIE U AIEKTPOMEXaHuYe- [IpakTukym .
Meroanueckuii
CKHE MEePEXO0/IHbIE TPOLIECCHI B IIEKTPO- 2016
KaOuHeT Kadeapbl
SHEPTeTHUYECKUX CHCTEMaxX
5 | Ky3uenos B.H. DNEeKTPOMarHUTHBIE U AJIEKTPOMEXaHUYE- JlaGopaTopHBIil MpakTH- Merommaeckiii
CKH€ TIEPEXO0/IHBIE MTPOLIECCHI B JIEKTPO- KyM 2016

OHCPICTUYCCKUX CUCTCMAX

kaOuHeT Kadeapbl




8.3. llepeyens npogeccHoHANBHBIX 023 TAHHBIX H MH(POPMALMOHHBIX CIIPABOYHBIX CH-
cTeM

— WebofScience [DnekTpoHHBIN pecypc] : MyIbTHANCHUIUIMHAPHAA pedepaTtuBHas 6asza JgaH-
ueix. — Philadelphia: ClarivateAnalitics, 2016. — Pexxum noctyma : apps.webofknowledge.com. —
3ari1. ¢ sKpana. — 3. pyc.,aHri.;

— Scopus [DnekTponHbIii pecypc] : pedeparuBHas 0a3a nannbix. — Netherlands: Elsevier,
2004. — Pexxum poctymna : scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHri.;

— Elibrary [OnexkrponHnslii pecypc| : HaydHas 3jeKTpoHHas Ombimoreka. — Mocksa : HOB,
2000. — Pesxxum npocrtyna : elibrary.ru. — 3ari. ¢ 3xpana. — SI3. pyc., aHri.;

— SpringerLink [DnexTponHsIi pecypce] : [0a3a qannbix |.— Switzerland: SpringerNature, 1842.
— Pesxum mocryma :link.springer.com. — 3ari. ¢ skpana. — SI3. aHriL.;

— ScienceDirect [DnexTpoHHBIN pecypc] : KOJUIEKIMs 3JICKTPOHHBIX KHUT u3jarenscTa Else-
vier. — Netherlands: Elsevier, 2018. — Pexxum noctyma :sciencedirect.com. — 3ari. ¢ skpana. — 3.
aHIIL.;

— Cambridgeuniversitypress [DaekTpoHHbIi pecypc] : *KypHaibl uzaarenscTea. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum goctyna :cambridge.org. — 3ari. ¢ akpana. — S13. aHri.;

— NEICON [2neKkTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIHUS : apXUB HAYYHBIX KYpPHAJIOB.
— Mockga : HOUMKOH, 2002. — Pesxxum moctyma : neicon.ru/resources/archive. — 3ari. ¢ skpana. —
S13. pyc., aHr.

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne PexkBU3UTHI JOTOBOpA
HanmenoBanue 11O 1 N P
n/n (nata, HOMep, CPOK ACHCTBHUA)

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 | CrnenuanpHO€e MpOrpaMMHOE o0ecredeHre K
71a00paTOPHBIM CTEHIAM

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

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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne . 00HLEeKTOB JJIfl MPOBedeHU NMPaKTH4e-
AP A posea P ITepeyeHb 0CHOBHOTO 000pYyAOBAHMA

n/m | CKUX M J1a0OpPaTOPHBIX 3aHATH, IOMellle-
HM 1JI51 CAMOCTOATEJIbHOM padoThI 00y-
Yaumxcs (HOMep ayIMTOPHH)
VYuebHas ayTuTOpUs U1 IPOBEICHUS 3aHs- ITpoekTop, sKpaH; CTOJI yUeHUIECKHU (MO-
TUH JIEKIIUOHHOTO TUIA. YueOHast ayAuTOpHsl | HOOJOK) JIBYXMECTHBIN , CTOJI yUEeHUYE-
JUISL IPOBEICHUS 3aHATUH CEMUHAPCKOTO TH- | CKUI (MOHOOJIOK) TPEXMECTHBIH, CTOI
na. YueOHas ayIuTopus JUIsi KypCOBOTO IPO- | MPENoiaBaTeabCKuil , CTyJ IpernoaaBa-
1 | cKTHpOBaHUS (BBIOJTHEHUS! KYPCOBBIX pa- TEJIbCKUH, I0CKa ayIUTOPHAs., DKPaH,

00T). YueOHas ayaAuTOpus JUTsl POBEICHUS
TPpYNIIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIbTA~
nuid. Y4ueOHast ayIuTopust ISl TPOBEICHHS
3aHATUH TEKYILEr0 KOHTPOJISA U IIPOMEKYTOY-
Hoii arrectanuu.(D-211)

MIPOEKTOP, KAITIO3H.




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs PaKTH4e-
CKHX 1 JIA00PaTOPHBIX 3aHATHIA, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YA IUXCsl (HOMep ayIuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

JlaGopaTtopuss "MopenupoBaHue 3JEKTpUYEC-
CKHX CHUCTeM. BHYyTpHU3aBOJCKOE 3JIEKTPO-
CHaOXXCHHE W PEKUMBI". YueOHas ayauTopus
JUIsl TIPOBEJICHUS 3aHATHI CEMHUHApCKOTO TH-
na. YueOHasi ayAiuToOpus JUisi KypcOBOTo Ipo-
eKTUPOBaHUS (BBIMOTHCHUS KYPCOBBIX pa-
60T). YueOHas aymautopus [UIsl MPOBEACHUS
TPYNIOBBIX U WHAWBHAYAIbHBIX KOHCYJIbTa-
uui. YdeOHas ayauTopusi IJid HPOBEACHUS
3aHSATUN TEKYIIEr0 KOHTPOJIS U MPOMEKYTOU-
Ho# arrecranmu. (3-210)

OkpaH , CTOJIbl yYYEHUYECKHUE IByXMECT-
HBIC, CTYJIbsl YYCHHUYECKHE, CTOJ MPEno/ia-
BaTeJbCKUH, CTYJ IPENoAaBaTeIbCKUN ,
nocka MHTEPAKTHBHAS , kommiekT
TUIIOBOTO TAOOPATOPHOTro 00OPYI0BAHUS ,
[TIK mabGopaTopHbIe CTOJBI ¢ 000pyI0Ba-
HUEM , KAIIO3U., IPOCKTOP.

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

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




