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

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

DJIEKTPOMATHUTHBIE H 3JIEKTPOMeXaHUYeCKHe NepexogHble Mpouecchl
B JJIEKTPOIHEPreTHYeCKUX CUCTeMAax

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAITPABJICHUIO MTOATOTOBKH
13.03.02 DnexkTposHepreTHkKa u MEeKTPOTEXHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
DneKTpocHaOKEeHNE

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mras Tpynoemkoctsb: 7 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO CeMeCTPpamM

Cemectp 6

®opma koutpoas | KP, sk3a- Hroro
Buna 3ansitui MEH
Jlexum 50 50
JlaGopartopHbie 18 18
[TpakTHyeckue 34 34
PykoBoacTBO: KypcoBas pabota 1 1
IIpoMexyTouHas aTTeCTalusl 0,35 0,35
KonraktHas pabora 103,35 103,35
CamocTosiTenbHas paboTa 113 113
KonTposb 35,65 35,65
Hroro 252 252




Pabouyto mporpamMmy cocTaBuiI(H):
JIOLEHT, TOLEHT, K.T.H. Ky3nenos B.H.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

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

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

v OTcyTCTBYET

Pentensenr

(OovicHOCmb, yueHoe 36anue, cmenensb, @amunus U.0.)

PaGouas nmporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HAIPABIICHUS TIOITOTOBKU
13.03.02 DnexkTposHepreTHkKa u MEeKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMebl AMCUHUIIHHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA)

(mpotokomn 3acenanus Ne 2 ot «10» certsops 2020 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenb ocBOEHMS AUCUUILIMHBI — 1aTh TEOPETUYECKHUE 3HAHUS B 00JIaCTH JIEKTPOMAarHUTHBIX
U JJIEKTPOMEXAHUYECKHUX IIEPEXOJHBIX IPOLECCOB, a TAK)KE IPAKTUYECKUE HABBIKM pacyeTa Iapa-
METPOB PEXUMOB KOPOTKHX 3aMbIKaHUHM M OOpBIBOB (ha3; OLIEHKM U aHAJIM3a CTaTUYECKOM M JuHa-
MUYECKON YCTOMYUBOCTH B AIEKTPOIHEPIETUUECKUX CUCTEMAX.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JlucuuiuinHel, y4eOHBbIE KypChl, HA OCBOCHHMH KOTOPBIX Oaszupyercs NaHHAs TUCIIMILIH-
Ha:«TeopeTndyeckue OCHOBBI NEKTPOTEXHUKH», «MaTreMaTnyeckue 3aladd dJIEKTPOIHEPIeTUKU U
IEKTPOXO034MCTBaY, «Te€XHMKA BEICOKUX HAIPSKEHUI.

JIMCUMIUIMHBL ¥ TIPAKTHKH, JJISI KOTOPBIX OCBOCHUE AHHOW ITUCIMILIMHBI HEOOXOAMMO Kak
npenmecTytoniee: «CUCTEMbl  AIEKTPOCHAOKEHHUS HPOMBIIUICHHBIX MpeAnpusITuity, «Cucremsl

3JI€KTp0CH36)K€HI/I$I ropoaoB», ((9JI€KTpOTeXHOJIOI‘I/I‘~I€CKI/IC YCTAaHOBKH».

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

®DopMupyeMble HKOH-
TPOJIHpPyeMble KOM-
neTeHnu
(Ko ¥ HAMMEHOBAHUE)

Nuaukaropsl 1ocTu-
JKEHUS KOMIIeTeH N
(Kol ¥ HAMEHOBAHUE)

IInanupyemsle pe3yJibTaThbl 00y4eHHs

ITK-1 Crocoben
y4acTBOBATh B MPOCK-
TUPOBAHHU CHCTEM
AIEKTPOCHAOKEHUS
00BEKTOB

I1K-1.3 BrImtosHsAET BbI-
00p 00OpyIOBaHMS IS
OTJICIbHBIX PA3/IEIOB
MPOEKTA Ha PA3INIHBIX
CTaIUAX MPOEKTUPOBA-
HUS CUCTEM DJICKTPO-
CHaOKeHHST 00BEKTOB

3HaTh: (U3UYECKHE OCHOBBI DJIEKTpOMAr-
HUTHBIX U 3JIEKTPOMEXAHUYECKUX TMepPexXo/I-
HBIX IPOILIECCOB B AJIEKTPOIHEPrETHUECKUX
CHCTEMaX, CUCTEMBI €IMHHUIl U CXEMBI 3aMe-
meHust 9C, TonyleHns U NOpsAIoK pacyé-
Ta MEPEXOIHBIX MPOIIECCOB;

YMeTb: COCTaBIATH CXEMBI 3aMElLICHUS
39C, paccuuThIBaTh MapamMeTphl AIEMEHTOB
U MapaMeTpbl aBapUHHBIX PEKUMOB

Biagers: Merogamu pacudera 3JIEKTpOMar-
HUTHBIX U DJIEKTPOMEXAHUUYECKUX MEPEXOJ-
HBIX IPOLIECCOB TP ABAPUNHBIX pexKUMax

[TK-3 Cnocoben mpu-
MEHSITb 3HaHUE 0CO-
OEeHHOCTEH XapaKTepH-
CTHK 3JIEMEHTOB DJICK-
TPUYECKHUX CETEMH, CIIO-
c000B MPOU3BOJICTBA U
UCTIOJIb30BaHUS dJIeK-
TPUYECKOHN YHEPTUU B
npodeccCHoHaNBHOM
JeSITeTbHOCTH

[IK-3.1 lemoHcTpUpyeT
3HaHUE OCOOEHHOCTEH 1
XapaKTePUCTHK dIIEMEH-
TOB DJIEKTPOIHEPTETHYC-
CKHMX CHUCTEM

3HaTh: TEXHOJIOTMM MOJCIUPOBAHUS DIIEK-
TPUUECKUX DIIEMEHTOB JMJI1 MCCIEI0BaHUS
Pa3IUYHBIX AEKTPOYU3NIECKHUX MPOLIECCOB

YmMmeTh: 00pabarbiBaTh, aHAIU3UPOBATH U
MPEJCTABIATh PE3YIbTaThl U3MEPEHHH, OIle-
HHBaTh JOCTOBEPHOCTh PELICHUH, TPUHUMA-
€MBIX I10 UX pe3yJbTaTaM

Brnagers: 6a30BbIMH HaBBIKAMHU MOJIETUPO-
BAHUS DJIEKTPUUECKUX DJIEMEHTOB IJIsl HC-
CJIEIOBaHMs PA3IMYHBIX AJIEKTpodu3nye-
CKHX IPOIIECCOB




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

TEOPETUYECKOr0 MaTepuasa 1o yueOHuKam
U Y4eOHBIM IMOCOOHSIM C TIOATOTOBKOM OT-
BETOB Ha Bonmpockl. [lonroroBka k npakTu-

Monyab Bunydeonoii HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIs1 (Haume-
N Cemectp banabl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueoHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
1. Cucremsl equ- |Jlek. [Ipenmer u conepxaHue TUCHUIUIMHBL. 6 2 - -
HUI[ U CXEMBI 3a- HazHaueHnue pacueToB KOPOTKUX 3aMbIKa-
Memienus D9C Huil B 9OC. OCHOBHBIE JIONYIIEHUS U pac-
YETHBIC YCIOBUSL.
Jlek. Cucrembl eIMHUI — OTHOCUTEJIbHBIC U 6 2 - -
MMEHOBaHHbIE. BBIBO TUIIOBBIX (hOPMYIL.
IIp. Cucrembl eIUHULL, TPUMEHSIEMBIE B pacue- 6 2 1 - OreHka pemieHus
tax K3. BeiBox Tunossix popmy:. Peme- MPAKTHYECKUX 3a7a4
HUE MMPaKTHYECKHX 331a4 1o TeMe. Begaya U TIPOBEPKA YCBOCHUS
BapuaHTOB KypcoBo# pabots! (KP). MaTepuana
Jlek. CxeMbI 3aMeIeHHS — ITPaBHJIa COCTaBJIe- 6 2 - -
Hus. [IpeobpazoBaHue cxeM 3aMelIeHHUs.
Ip. DKBUBAJICHTUPOBAHUE CXEM 3aMEIICHUS. 6 2 3 - OreHka pemieHus
VYnpomatonue npuemsl. JJonymenus u MPAKTHYECKUX 3a7a4
pacueTHble ycioBusl. Penrenne npaxTiye- U TIPOBEPKA YCBOCHUS
CKHUX 3a]1a4 IO TeME. MaTepuana
JIab. JlaboparopHast pabota Ne 1. Pacuer Tpex- 6 2 2 - Omnpoc Ha mabopa-
daznoro K3 na cropone nuxe 1000 B (B TOPHBIX 3aHATUSAX I10
LeNH, MUTaeMOM HCTOYHUKOM OECKOHEUHON TEOPETUYECKOMY Ma-
MOIITHOCTH). repuaty.
Beimonnenue u 3a-
rTa 1a00paTOPHBIX
abor
Cp. N3yueHue KOHCIEKTOB JieKIui. M3yuenue 6 14 - -




®DopMbI TEKYLIETO
Monyab Bunydeonoii HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIs1 (Haume-
N Cemectp banabsl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueOHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
YEeCKUM 3aHATHM U JIaOOpaTOPHBIM pado-
TaMm.
2. Ananus pexu- |Jlek. Ananus cummerpuuHoro K3 B uenu, nura- 6 2 - -
MOB TpéxazHoro €MOI HCTOYHUKOM OECKOHEYHOW MOIIIHO-
KOPOTKOI'O 3aMBbl- ctu. [Tonusiit Tok K3 u ero cocrasnstomue.
KaHusa B DOC V napubiii Tok K3.
Jlek. Pacuer pexxumoB K3 ¢ HOMUHanbHbIM 6 2 - -
HanpspkeHueM Hrbke 1000 B.
Ip. Pacuer tpexdasznoro K3 Ha cropoHe HIKe 6 2 3 - Onenka pemeHus
1000 B (B nenu, muTaeMoil ICTOYHUKOM MPAKTUYECKUX 3a7a4
0ECKOHEYHOU MOILIHOCTH). U IIPOBEPKA YCBOCHUS
MaTepuana
Jlex. Tpéxdazubie K3 B 1ienu, nuraemoii ucrou- 6 2 - -
HUKOM KOHEUHO! MoutHoCcTH. [lapameTrpbl
CHHXPOHHOTO TeHepaTopa MpH Pa3HbIX pe-
*kuMax K3. YcranoBuBLmiics U cBepxiie-
pexonnsbii pexxuM K3.
ITp. Pacuer tpex¢aznoro K3 B nenu, nuraemoit 6 2 6 - Onenka pemeHus
MCTOYHHKOM KOHEYHOU MomrHocTH. Pernre- NpPaKTUYECKHUX 3a/1a9
HUE MMPaKTUYEeCKHUX 3a1ay 1o reme. Kon- U IPOBEPKA YCBOCHUS
TposbHas pabora Ne 1. Marepuana
JIab. 3amuta JlabopaTtopHoii paboTsr No 1. 6 2 3 - Omnpoc Ha nabopa-
TOPHBIX 3aHATHUSX T10
TEOPETUYECKOMY Ma-
repHuany.
Beinonuenue u 3a-
IUTa 1a00PaTOPHBIX
abot




®DopMbI TEKYLIETO
Monyab Bunydeonoii HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIs1 (Haume-
N Cemectp banabsl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueOHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
Jlek. Bnusinue APB renepaTopoB Ha peskUMBbI 6 2 - -
K3.
Cp. N3yuenune koHcnekToB Jiekiuid. M3ydyenue 6 14 - -
TEOPETUUECKOr0 MaTepuana 1o yueoOHuKam
1 y4eOHBIM OCOOUSAM C OJTOTOBKOH OT-
BETOB Ha Bompockl. [lonroroBka k nmpakTu-
YECKHUM 3aHATUSIM U JJA0OpaTOPHBIM pado-
TaMm.
3. Ilpaktuueckue |JIek. Meto pacy€THbIX KpUBbIX. JlomyiieHus u 6 2 - -
METO/IbI pacuera MOPSIOK pacyéra.
pexxumoB Tpex- | Ip. Pacuer Toka noanutku Tpexgaznoro K3 co 6 2 3 - OneHka pemeHus
(daznoro K3 CTOPOHBI JIBUTaTeNel U 0000IIEHHON MPaKTUYECKUX 3a/1a4
Harpy3kd. PemeHue mpakTHyecKux 3aaa4y U TIPOBEPKA YCBOCHUS
10 TEME. MaTepuana

Jlek. Br160op 060pynoBanust Mo CTOMKOCTH K TO- 6 2 - -
kam K3.

Ip. Pacuer tpexdaznoro K3 B ciioxxHOM cxeme 6 2 3 - OmnenHka pemeHus
39C. Meron pacueTHbIX KpUBbIX. Pacuer MPAKTHYECKUX 3a7a4
ynapHoro Toka K3. Pemenue npaktuye- U [IPOBEpPKA YCBOCHUS
CKHUX 3aJ1a4 10 TEME. MaTepuana

JIao. JlaboparopHast pabota Ne 2. Pacuer Tpex- 6 2 2 - Omnpoc Ha nabopa-
¢aznoro K3 B 1ienu, muTaeMoil HCTOYHHU- TOPHBIX 3aHITHUSIX TIO
KOM KOHEYHOHM MOIIHOCTH. MeTo pacuer- TEOPETUYECKOMY Ma-
HBIX KPUBBIX. repuaty.

Beimonnenue u 3a-
uTa 1a00paTOPHBIX
abor

JIexk. [TpakTryeckne MeTobl pacuéra Tpexdas- 6 2 - -




®DopMbI TEKYLIETO

Monyab Bunydeonoii HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIs1 (Haume-
N Cemectp banabsl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueOHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
HbIX K3 Ha cropone Huxe 1000 B.
Cp. N3yuenne KOHCIIEKTOB JieKuid. M3ydyeHue 6 14 - -
TEOPETUIECKOI0 MaTepraa 1o yaeOHHKaM
U y4eOHBIM MOCOOUSAM C TIOJITOTOBKOI OT-
BETOB Ha BONPOCHL. [ToroToBKa K MpakTu-
YECKUM 3aHATHSAM U 1aOOPaTOPHBIM pado-
TaMm.
4. Ananu3s Jlek. Busl HecuMMeTprU4HBIX aBapuii. Metos 6 2 - -
HECUMMETPUIHBIX CUMMETPUYHBIX COCTABJISIFOIIMX JJIsT AHAJIH-
KOPOTKHUX 3aMbl- 3a HK3.
KaHUH Ip. CocraBieHne cxeM pa3IMYHbIX MOCIeI0Ba- 6 2 3 - OreHka pemeHus
TenbHOCTeH ams pacyera HK3. Pemenue MPAKTHYECKUX 3a7a4
MPAKTUYECKHX 3a7a4 10 TeME. U TIPOBEPKA YCBOCHUS
MaTepuana
Jlek. CxeMbl pa3IMYHbBIX MOCTIEA0BATEILHOCTEN 6 2 - -
Y TPaBUJIa UX TOCTPOCHHUSI.
Ip. Pacuer mpaktuueckum metogom HK3 B 6 2 6 - OreHka pemieHus
99C (una croposne Boitie 1000 B). Pemenune [MPAKTUYECKUX 3a7a4
MPAKTUYECKHX 3a7a4 1o Teme. KoHTpoIb- U TIPOBEPKA YCBOCHUS
Hast pabota Ne 2. MaTepuaia
JIao. 3ammuta JlabopaTopHoii paboThr Ne 2. 6 2 3 - Omnpoc Ha nabopa-
TOPHBIX 3aHITHUSIX TIO
TEOPEeTUICCKOMY Ma-
repuany.
Beimonnenue u 3a-
uTa 1a00paTOPHBIX
abor
Jlek. [IpaBmi0 SKBUBaJICHTHOCTH NPSMOI1 1O- 6 2 - -




®DopMbI TEKYLIETO

HECUMMETPUYHBIX aBapuii B 9OC, nurae-
MO MCTOYHHUKOM KOHEYHON MOIIHOCTH.
MeTo1 CUMMETPUYHBIX COCTABIISIOIINX.

Monyab Bunydeonoii HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIs1 (Haume-
N Cemectp banabsl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueOHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
cienoBarenbHOCTH. CpaBHEHUE TSKECTH
K3
Jlek. BexTopHble AuarpaMMbl 1 KOMILJIEKCHBIE 6 2 - -
cxembl 3amenienus s caydaes HK3.
IIp. Pacuer koadunmenTa TsKeCTH aBapuu. 6 2 3 - OreHka pemieHus
Pacuer ynapnoro toxa HK3. Pemenue MPAKTHYECKUX 3a7a4
IPAKTUYECKUX 3ajay 10 TEME. U IIPOBEPKA YCBOCHUS
MaTepuana
Cp. N3ydyeHne koHCNEKTOB Jiekuuid. 3yuenune 6 16 - -
TEOPETUUECKOr0 MaTepuana 1no yueoOHuKam
1 y4eOHBIM OCOOUSAM € OJTOTOBKOH OT-
BETOB Ha BoNpockl. [IoAroToBKa K MpakTH-
YECKHUM 3aHATUSIM U JJa0OpaTOpHBIM pabo-
TaMm.
5. Ilpaktuueckue |JIek. MeTo pac4eTHBIX KPUBBIX JUISl CIIy4ast 6 2 - -
METOBI pacyera HK3. VY napnsiit ok HK3. HK3 B cersax
HECUMMETPUYHBIX ke 1000 B. Tlepexonnslii poiiecc B
K3 Harpyskax npu Hecummerpuusbix K3.
Ip. Metoa pac4eTHBIX KPUBBIX JJIs CIyvast 6 2 3 - OreHka pemieHus
HK3 B cnoxnoit cxeme 93C (Ha cTopoHe [MPAKTUYECKUX 3a7a4
Bbie 1000 B). Pemenue npakruueckux 1 IIPOBEPKA YCBOCHHUS
3a/1a4 110 TEME. MaTepuana
JIao. JlaboparopHast pabota Ne 3. Pacuer 6 2 2 - Omnpoc Ha nabopa-

TOPHBIX 3aHATUSAX I10
TEOPETUYECKOMY Ma-
Tepuaiy.
BrmonHenue u 3a-

MTa J1ab0paTOPHBIX




®DopMbI TEKYLIETO
Monyab Bunydeonoii HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIs1 (Haume-
N Cemectp banabsl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueOHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
abot
Jlek. MeTton pacyera mpocTOro 3aMbIKaHUsI. 6 2 - -
KoMIleHCHpOBaHHBIE CETH.

IIp. [TocTpoeHne BEKTOPHBIX TUArpaMM PexKu- 6 2 3 - Onenka peteHus
MoB i ciiydas HK3 B ciioxHoi cxeme MPAKTUYECKHUX 3a7a4
99C (na croposne Boitie 1000 B). Pemenue 1 IIPOBEPKA YCBOEHUS
MPAKTUYECKHX 3a/1a4 10 TEME. MaTepuaia

JIao. 3amuta JlaboparopHoii pabotsr Ne 3. 6 2 3 - Omnpoc Ha nabopa-

TOPHBIX 3aHITHSIX IO

TEOPEeTUYECKOMY Ma-

repuany.

Brimonuenue u 3a-

1Ta 1a00paTOPHBIX
abot

Cp. N3yuenne koHcnekToB Jekiuid. U3yduenue 6 14 - -

TEOPETUUECKOr0 MaTepuana o yueOHuKam
U y4eOHBIM MOCOOUSAM € OJITOTOBKOH OT-
BETOB Ha BOMpockl. [ToaroroBka Kk nmpakTu-
YECKHUM 3aHATUSIM U JJa0OpaTOpHBIM pabo-
Tam.

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

YEeT NPOJOJIbHON MJIEKCHBIE CXEMbI 3aMEIICHUS] U BEKTOPHBIE

HECUMMETPUHU U JIMarpaMMbl TIpU OOpBIBaX.

CIIOKHBIX aBapuil |JIek. CrnosxHbIe BU]IbI aBapUil - aHATHU3 U PACUET. 6 2 - - OueHka pelieHus
[TporpamMmmMHoOe obecrieueHune 1Sl aHaIu3a MPaKTHYECKUX 3a/1a4
nepexoHbIX npoueccos B DIC. U IIPOBEPKA YCBOCHUS

MaTepuaa
I1p. ITocTpoeHne KOMIUIEKCHBIX CXEM 3aMellie- 6 2 6 - OreHKa penieHus




Monyab
(pa3aea)

padoThI

Bunydeonoii

HaumenoBanue TeM 3aHATHH
(yueOHOii padoThI)

Cemectp

Oo0bem,

Baniabl

HNHTepakTHB, 4.

®DopMbI TEKYLIETO

KOHTPOJIA (HanMe-

HOBAaHME OL[CHOYHO-
ro cpeacTrsa)

Hus pexxumoB HK3 B O3C. Pemenne
NPaKTHYECKHX 33/a4 1o Teme. KoHTpoib-
Hast pabota Ne 3.

MPAKTHYECKUX 3a7a4
U TIPOBEPKA YCBOCHUS
MaTepuaia

N3yuenue KoHCIEKTOB JIeKUMM. M3yuenue
TEOPETUYECKOI0 MaTepraa o yueOHuKam
U Y4€OHBIM ITOCOOMSIM C OATOTOBKOM OT-
BETOB Ha BOIIPOCHI. [1oAroTOBKa K NpakTH-
YECKHUM 3aHATHM U JIaOOpaTOpHBIM pado-
TaM.

10

7. OO1e noHs-
Tus 00 ycToiuu-

BocTU DOC

Jlek.

O6mue nouarus 06 ycroitunoctu I9C.
OCHOBHBIE JIONYIIEHUS ¥ PACUETHBIC YCIIO-
BUs. 3arac CTaTUYECKO YCTOWYUBOCTH
(CY) u ux Hopmbl. Ha3zHaueHue pacyeToB
ycronunsoctu 99C.

IIp.

Pacuet npocroro K3 B 93C (Ha cTopone
Beiie 1000 B). Bo16op komMneHcalmoHHbIX
YCTpOMCTB. Pemienne npakTnaeckux 3agad
110 TEME.

OnenHka pemeHus
NPaKTUYECKUX 3a/1a4
U TIPOBEPKA YCBOCHUS
MaTepHaa

Cp.

N3yuenne KOHCIIEKTOB JIeKui. M3yyenue
TEOPETUYECKOTr0 MaTepuaia no yueOHuKam
U y4eOHBIM MOCOOUSAM € OJITOTOBKOI OT-
BETOB Ha Bonpockl. [Toaroroska k npakTu-
YECKHUM 3aHATUSIM H JJa0OpaTOPHBIM pabo-
TaMm.

8. MeTtons! ana-
r3a CTaTUYECKOn
[YCTOMYUBOCTH

D0C

Jlek.

BekropHas tuarpamma 3JieKTponepeaadn.
Kpurepuu crarndeckoit ycroiiunBocTu
(CY). UneanbHbIii Ipenen MOIIIHOCTH.
ITpenensusiii yroa CVY.




®DopMbI TEKYLIETO

Monyab Bunydeonoii HaumenoBaHue TeM 3aHATHI Oo0beMm, KOHTPOJIs1 (Haume-
N Cemectp banabsl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueOHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
Jlek. Brnusinue 3¢ dexra SBHOMOIIOCHOCTH CUH- 6 2 - -
xpoHHO# ManHbl Ha CY. BekTtopHas nua-
rpaMMa, yrJIOBBIC XapaKTEPUCTUKH SBHO-
MOJIFOCHOTO TeHeparopa. Busl u BiausHuE
APB cunxponnoro reaeparopa Ha CV.
BekTopHble AuarpaMMbl pexxuma peryim-
pOBaHUs BO3OYKICHUSI.
IIp. OO6psIB B cxeme IC. ANTOPUTM pacuera. 6 2 3 - OueHka peleHus
[TocTpoeHHE BEKTOPHBIX TUArPaMM U KOM- MPAKTHYCCKHX 337124
IUIEKCHOW CXeMBbI 3amelienus. Pemenue U TIPOBEPKA YCBOCHUS
MPAKTUYECKHX 33724 10 TEME. MaTepuasa
JIab. JIaGopartophas pabota Ne 4. MonenupoBa- 6 2 2 - Omnpoc Ha nabopa-
HUE W aHAJN3 TIEPEXOTHBIX TPOIICCCOB IS TOPHBIX 3aHITHSX IO
cinydaeB TpEX(Pa3HOTO U HECUMMETPUYHBIX TeOPEeTUIECKOMY Ma-
K3. repuany.
Brimonuenue u 3a-
1Ta 1a00paTOPHBIX
abot
Cp. N3yuenune koHcnekToB Jiekiuit. 3yduenue 6 12 - -
TEOPETUUECKOr0 MaTepuana 1mo yueoOHuKam
1 y4eOHBIM MOCOOMSM C TIOATOTOBKOM OT-
BETOB Ha BOMpPOCHL. [ToAroToBKa K MpakTu-
YECKHUM 3aHATUSIM U JJa0OpaTOPHBIM pabo-
Tam.
9. Metonas! ana- | Jlek. Junamuueckas ycroiuuBocts (1Y) anek- 6 2 - -

nM3a AMHAMHAYe-
CKON yCTOWYMBO-

ctu DOC u eé

TPOCTaHIUM, paboTaroleil Ha IIHHEI Oec-
KOHEYHOU MOIIHOCTH. OTKIIOYEHUE [ENN

JIBYXUENHOW JInHUU. [IpaBuiio nuomanei.




®DopMbI TEKYLIETO

TCOPCTUICCKOTO MaTCpHraJia 1o y‘le6HHKaM

Monyab Bunydeonoii HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIs1 (Haume-
N Cemectp banabsl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueOHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
PJIEMEHTOB 3amac J1V.
Jlek. Cxembl 3aMelIeHHs TPU KOPOTKOM 3aMbl- 6 2 - -

KaHUHU. ABapUiHBIC YTJIOBBIE XapaKTEPH-

ctuku. [IpenenbHblil yroia OTKII0YeHUs

aBapuu.

IIp. WneanbHas yrioBasi XapaKTepUCTHKA DJICK- 6 2 3 - OneHka peleHus
Tponepenauu. [Ipenen nepenasaemont [IPaKTUYECKUX 3a/1a4
mougHocTH. 3anac CY u ero HopMUpOBa- U TIPOBEPKA YCBOCHUS
Hue. Bausiaue perynupoBaHus Bo30yxie- MaTepuaia
Hus Ha CVY. [locTpoeHue yrioBeIX Xapak-

TEpUCTHK. Perienne mpakTHaeckux 3aaad
10 TEME.

Jlek. JluHamMHuueckasi yCTOHYMBOCTD y3JI0B 6 2 - -
Harpy3ku. [Tyck C/l u AJl. HaGpoc Harpys-
ki Ha CIl u AJ]. Camozanyck AJl u CJI.

ITp. Hunamuueckas ycroiunsocTs J9C. [Ipa- 6 2 6 - Onenka pemeHus
BWJIO TuTomaieil. OTKIIFOUeHNE U BKITIOYE- NpPaKTUYECKHUX 3a/1a9
HUe Leny. Perenne npakTHuecKux 3agay U IPOBEPKA YCBOEHUS
no teMe. KonrposnpHas pabora Ne 4. MaTepuaia

JIab. 3amuta JlabopaTopHoii paboTsr Ne 4. 6 2 3 - Omnpoc Ha nabopa-

TOPHBIX 3aHATHUSX T10

TEOPETUYECKOMY Ma-

repHuany.

Beinonuenue u 3a-

IUTa 1a00pPaTOPHBIX
abot

Cp. W3ydyeHne koHCNEKTOB Jiekuuid. 3ydenune 6 16 - -




®DopMbI TEKYLIETO

Monyab Bunydeonoii HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIs1 (Haume-
N Cemectp banabsl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueOHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
U Y4eOHBIM IMOCOOHSIM C TIOATOTOBKOM OT-
BETOB Ha Bonpockl. [lonroroBka k npakTu-
YECKHUM 3aHATUSIM U JIa0OpaTOpHBIM pabo-
TaMm.
10. Merons! co- | Jlek. CpenctBa MOBBILIEHUS YCTOWYUBOCTH 6 2 - -
XPaHEHUs yCTOM- 99C. AIIB nunuii. APB u dopcupoBka
YHUBOCTHU CJIOKHBIX BO30YXJIeHHsI reHepaTopoB. Perymuposa-
29C HUE MOUTHOCTU TypOuH. CucTeMHas aBToO-
MaTHKa — OTKJIFOUEHHE YaCTH TeHepaTopoB,
ANEKTPUYECKOE TOPMOKEHHE, YACTOTHAS
pasrpy3ka, neneHue cuctembl. CUCTEMHBIC
aBapyy U UX MocueacTBus. JIJaBUHHBIE MTPO-
IIECCHI - MEPBI MTPEIOTBPAIICHUS U JINKBH-
JAIs OCTeICTBUM.
Ip. ABapuiiHbI€ yTIIOBBIE XaPaKTEPUCTUKH. 6 2 3 - OreHka pemieHus
[IpenenbHBIN Yrod OTKIIOUEHUS aBapuUU. MPAKTHYECKUX 3a7a4
Pemenne nmpakTUdeckux 3aaad 1Mo Teme. U TIPOBEPKA YCBOCHUS
MaTepuana
JIao. Hrororoe 3ansTHE. 6 2 2 - Omnpoc Ha mabopa-
TOPHBIX 3aHITHUSIX TIO
TEOPETHYECKOMY Ma-
repuaty.
Beimonnenue u 3a-
uTa 1a00paTOPHBIX
abor
Cp. IlonroroBka K UTOrOBOMY TECTUPOBAHHIO 6 36 - -
(9K3aMeHy)
Icm. ITocenienue ayauTOPHBIX 3aHATHH 6 17 -




®DopMbI TEKYLIETO

Monyab Bunydeonoii HaumenoBaHue TeM 3aHATHI Oo0beMm, KOHTPOJIs1 (Haume-
N Cemectp banabsl | UHTEepaKkTHB, 4.
(paznen) padoThI (yueOHOii padoThI) q, HOBaHHeE OIEHOYHO-
ro cpeacTrsa)
U WTorosslii Tect o Kypey yepe3 LT 6 2 100 -
Hroro: 252 100

Cxema pacyera HTOroBoro 6ajia

TGKYH_IHﬁ peﬁTHHF (BCC 3aHATUS U IIPOMEIKYTOYHBIC TCCTBI) + PGSYJIBTB.T HTOroBOIro T€CTta U BCC ACINTCA Ha 2.




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlnsi OLEHKM 3HAaHWUN, YMEHHS U YPOBHS NpOo(ecCHOHAIBHBIX KOMIIETCHLUH, mpuodperae-
MBIX BBIIIYCKHHKOM B IIPOLIECCE N3YYECHUS TUCLHUIUIMHBI « QJIEKTPOMATHUTHBIE U MIEKTPOMEXaHUYE-
CKHME IEPEXOAHBIE MPOLECCHl B IIEKTPOIHEPreTUYECKUX CHUCTEMAX», UCIOJB3YIOTCS CIEAYIOIINE
00pa3oBaTeNIbHbIE TEXHOJIOTHHU:

- JIGKIIMH C MCTIOJIb30BaHUEM MYJIBTUMEAUHHOTO 000y JOBAHUS;

- MPAaKTHUYECKUE 3aHATHUS C YCTHBIM OIPOCOM CTYACHTOB U 3aKPEILNICHUEM TEOPETHUYECKOTO

MaTrepuana;

- J1abOpaTOpHBIE 3aHATHUS, KOTOPbIE O3BOJISAIOT NPUOOPECTH MPAKTUYECKUE 3HAHUS U HABbI-

K1 paboThl ¢ HOPMATUBHOW, METOAMYECKON, HAYYHO-TEXHHUECKOW U CIIPABOYHOM JIUTEpaTy-

poi;

- UHJIUBHIyaJIbHbIC U TPYNIIOBBIE KOHCYJIBTALMU 110 TEOPETUYECKUM U NIPAKTUYECKHU BOIIPO-

caMm Kypca;

- BBIIIOJIHEHUE KYpCOBOW pabOThI;

- IPOBEJICHUE CEMHUHApa C L1eIbl0 (OPMUPOBAHUS U Pa3BUTHSI MPO(PECCHOHANBHBIX HABBIKOB

o0yJaromuxcs;

- IPOBEJICHUE Pa3IMYHBIX (OPM CAMOCTOSITEIBHON PabOThI, KOTOPasi BKIIOUAET MOATOTOBKY
K JICKIIMOHHBIM U IIPAKTUYECKUM 3aHATHUSAM.

6. MeToguyeckue yKazaHusi 110 OCBOCHMIO 1M CLHMIIJIMHbI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMHTHCA: C COJAEpKaHHEeM pabodeil mporpamMmbl
JUCLUIUIMHBL, C LEJISMU U 33a4aMy JUCLMILIMHBI, €€ CBSI3SMU C IPYTMMH AUCLUIIIIMHAMU 00pa30-
BaTEJIbHON IPOrpaMMBbl, METOJUYECKIMH pa3padOTKaMHU MO TAHHOW JUCIHUILTHHE.

6.2. Meronnveckne yKa3aHus MO MOJTOTOBKE K JICKIIMOHHBIM 3aHSITHSIM.

B xone nexuunii paccMaTpuBarOTC OCHOBHBIE MTOHSATHUSL TEM, CBSI3aHHBIE C HUMH T€OpETHYE-
CKHE€ U MPAKTUYECKHE BONPOCHI, JAIOTCS PEKOMEHJALUU JUIsl CAMOCTOSITEIbHOM paboThl M MOJTrO-
TOBKE K MPAKTUYECKUM 3aHATUAM. [l03TOMY M3yueHue AUCHUILUIMHBI TpeOyeT CUCTEMAaTHYeCKOIro U
MOCJIEI0BATEIbHOIO HAKOIUIEHUS 3HaHUH, CIIEI0BAaTENIbHO, MPOIYCKU OTICJIBHBIX TEM HE MO3BOJIS-
IOT IITyOOKO ocBOUTH mpenMet. [lepesn odepenHoii nekuueit HEOOXOIUMO MPOCMOTPETH/TIOBTOPHUTD
MaTepuaibl npenpinymen jgexkuuu. [Ipu 3aTpyAHEHHsIX B BOCHPUATUM MaTepuaia cieayeT oopa-
TUTHCSI K OCHOBHBIM JIUTEPATYPHBIM UCTOYHUKAM.

6.3. Meronnveckne yka3aHus MO MOJITOTOBKE K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHSIM.

B xonme mpaktudeckux M 1aOOpAaTOPHBIX 3aHATHH YIIyOJSIOTCS M 3aKPeIUISIOTCS 3HAHUS
00y4aromuxcs Mo psily pacCMOTPEHHBIX Ha JIEKIUAX BOMpPOocoB. [Ipu MoAroToBke K NpakTHYECKUM
U J1JaOOPaTOPHBIM 3aHATUAM O0yUarOIIUICS JTOJIKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3YYHUTh MaTepUAIIbI JIEKIIUH;

— MOJTrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMoil TeMe;

—BBINOJIHUTH JOMAILIHEE 3aJaHUE, PEKOMEHI0BAaHHOE IIPENOAABATENEM MIPU U3YUYEHUU KaX-
IO TEMBEI 3aHSITHUS,

— MOATOTOBUTH OJIAHK OTYETA 0 TabOpaTOPHOH padoTe.

6.4. CamocTosiTenbHas paboTa BKIIOYAaeT B ceOsl BBHIOJHEHUE Pa3IMYHOTO pojia 3aJaHuil 1
CaMOCTOSITENIbHOE M3Y4YeHHE TEOPETHUECKOro Marepuajga Mo y4eOHHKaM U y4eOHBIM MOCOOusM ¢
MOATOTOBKOM K MPAKTUUYECKUM 3aHATHSAM. KOHTPOIb caMOCTOSTENIbHON paboThl O0yJarOIIMXCS Hal
NpOrpaMMOil Kypca OCYIIECTBIISICTCS B XO/I€ MPAKTUYECKUX 3aHATHI (YCTHBIH ONpPOC, pEIIeHHE 3a-
Jad, myOIMYHOE BBICTYIIJICHUE C JOKJIAIOM 10 BBIOPAHHOM TeMe, TECTUPOBAHUE).



7. OneHOYHbBIE CPeACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumeHnoBanue
Cemectp
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA

6 [K-1 (ITK-1.3) JIaGoparopusbie paboTsl 1-5
3amauu 111 KOHTPOJIBHBIX PabOT 1O Te-
maMm 1-5
BrinonHenue kypcoBoi paboThI
Tecrosblie 3aganus Ne 1-500
Bomnpocsr qis ax3amena Ne 1-60

6 [K-3 (I1K-3.1) JIaGoparopusbie paboTsl 1-5

3amaun U1t KOHTPOJIBHBIX padoT 110 Te-
MaM 1-5

BeImnonHeHue KypcoBoii paboThI
Tecrosslie 3aganus Ne 1-500

Bonpocsr mis sx3amena Ne 1-60

7.2. TunoBbIe 3a1aHUsI HJIM WHBbIE MAaTePHUAJIbl, HEOOXOANMBIE 1JIsl TEKYIIEro KOHTPOJIs
7.2.1.J1aGopaTopHbIe 3aHITHSA

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHUSA

JlaboparopHas padota Ne 1. Pacuer tpexdasznoro K3 Ha cropone Hmwke 1000 B (B mernu, mu-
TaeMOH MCTOUHMKOM OECKOHEUHOW MOIITHOCTH).

JlabopaTtopHas padorta Ne 2. Pacuer tpexdaznoro K3 B menu, nuraeMoil KICTOYHUKOM KO-
HeuHoW MouHocTH. PacueT Tpexdaznoro K3 B crnoxHoit cxeme 99C. MeToa pacyeTHbIX KPUBBIX.

JlabopaTtopHas pabota Ne 3. PacueTr HecumMMeTpHYHBIX aBapuii B D9C, nmuTaeMoil UCTOYHH-
KOM KOHEYHON MOLIHOCTU. MeToa CHMMETPHYHBIX cocTaBisromuX. [locTpoeHne KOMILIEKCHON
cxemsbl 3amenienns HK3 u o6pbIBoB.

JIaGoparophas pabora Ne 4. MozenrpoBaHre U aHAJIN3 NEPEXOAHBIX MPOLECCOB IS Cllydast
tpexdasznoro K3 Ha cropone nuxe 1000 B.

JIaGopartopHas padora Ne 5. MozaenupoBaHue U aHAJIU3 MTEPEXOJHBIX MPOLECCOB AJIS CIIydast
HecummeTpuuHbIX K3 B DOC. Iloctpoenue Bekropubix quarpamm HK3 u oOpsiBoB.

Kpurepun onenku:
- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CIIM CTYJCHT BBIMOJHWI U 3alUTUI JIabopa-

TOPHYIO padoTy;
- OIICHKA «HE 3aYTEHO» - €CJIM CTYJEHT HE BBIMOIHWI U HE 3aIIUTUI 1a00paTOpHYIO paboTy.

7.2.2.0npoc Ha 1a00pATOPHBIX 3aAHATUSX 110 TEOPETHYECKOMY MaTepHaJly

KoHTpoJibHbIE BONIPOCHI:

1.1. Kak npuBecTH K 0a3MCHOM CTYIIEHH COMPOTUBIICHUE MUTAIONICH ceTn?

1.2. Kak npuBecty k 0a3UCHOW CTYNEHH COTIPOTHUBIICHUS JINHUH?

1.3. Kak paccunrars npuBeIecHHOE K Oa3MCHOM CTYNEHH PEaKTUBHOE CONPOTUBIICHUE
TpaHcopmaropa?

1.4. Kak paccuntars NpuBEACHHOE K Oa3HCHOM CTYNIEHH aKTUBHOE COIIPOTHBIICHHUE
Tpanchopmaropa?

1.5. Kakue 31eMeHTbI aBapuiHON LIENN ONPEAEIAIOT, B OCHOBHOM, BEIU4YMHY 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.

Onummre NopsAI0K BRIBOJA TUIIOBBIX (opMyl AJis pacueTa TokoB K3 Ha cropoHe HIKe
1000B.
[IpuBenuTe anroputm pacyeta Tpexdasubix TokoB K3 Ha ctopone Hmxke 1000B.

Caepxniepexoansbiii TOk K3 — 4to 310 Takoe? Kaknumu napamerpaMu OHOIIpEaeseTcs?
[Tepexomnsiit Tok K3 — uTo 310 Takoe? Kakumu napamerpamu oHOmpeaeseTcs?
VYcranoBusmmiics Tok K3 — uto 3To Takoe? Kakumu napamerpamu oHOIpeaAessieTcs?
Kaxkue nacroptHble mapameTpbl OMUCHIBAIOT CHHXPOHHBIN TeHepaTop?

[Touemy reneparop 3aMenaeTcsi CONPOTUBICHUEM IO MPOJI0JIbHOM ocu?

Kaxk Bmusier APB reneparopa Ha xapaktep nmepexoaHoro mnpoiecca mpu K3?

Kaxk nsmensiercs Ink=f(T) mo mepe ynanenue rouku K3. oT uctounnkanutanus?
Haiite onpenenenue ynapHomy Toky K3, oT kakux mapameTpoB CXeMbl OH 3aBUCHUT?

B uem cyTh MeTO1a CHMMETPUYHBIX cocTaBiisromux? Kakoit mopsgok yepenoanue (a3 B
CUCTeMax IpsIMOM, 0OpaTHOM U HYNEBO MOCIeI0BaTeIbHOCTEH?

Kak 1o n3BecTHBIM CHMMETPUYHBIM COCTaBISIFOIINM (a3bl "A" MOCTPOUTH BEKTOPHEIE
JuarpaMmbl TOKOB U HampsikeHus Bo Beex (azax mpu HK3?

Kak cTposrcst cxeMbl ipsiMoii, 00paTHOM U HYJIEBOU 1ocienoBarensHocteit mpu HK3?
Kaknmu nmapamerpamu 3aMeiaroTcsi TeHepaTop sl CXEM Pa3InYHbIX MTOCIIEI0BATEIbHOCTEN?
Kak 3amematorcsa napamerps! auauit (BJI u KJI) ans cxem pa3znuuHbix
OCJIEN0BATEILHOCTEH?

Kakumu mapameTpaMu 3aMeNieHbI AByX0OMOTOYHBIC TPaHC(HOPMATOPHI B CXeMax HYJICBOH
MOCJIEIOBATEIBLHOCTH B 3aBUcUMOCTH OT Touku K3. [Touemy?

Kak oxa3pIBaeT BIMSHUE HA CXEMY HYJIEBOH IOCIIE0OBATEILHOCTH aBTOTpaHc(hopmaTop,
TPex0OMOTOUHBI TpaHchopMmaTop? YKaKUTE Ha CXEME.

[TpaBuii0 3KBUBAJIEHTHOCTH MPSAMOI 1OCIIe0BaTeNbHOCTU. YTO Takoe «100aBoOYHOE
conpotusieHue»? Yro xapakrepusyeT kodddumrent m(n)?

[TpaBuiiO SKBUBAJIEHTHOCTH TOKA MPSMOM MOCIEIOBATEIBHOCTH. Y KAJKUTE PACUETHBIC

bopMyIbI.

Kak u3mensiercss Bo BpemeHnu cinararomue Toka K3 npu nurtannu aBapuiiHON CXeMbl
HMCTOYHHKOM OECKOHEYHOU MOIIHOCTU?

Kaxkue snemeHThl aBapuiiHOM LIENU ONPEENA0T B OCHOBHOM BennunHy Toka K3 Ha ctopone
Hmwke 1000 B?

AMIUIUTYAHOE, MTHOBEHHOE U nielicTByromue Toku K3. [laiite onpenenenus.

Uewm otnuyaroTcs pacy€THBIC YCIOBHSI OT JOMYIIEHUH TpH aHaym3e aBapuii B COC?

Yem 00yCIIOBICHO 3aTyXaHUEe IEPUOANUECKON cocTaBisitoniel Toka K3 Bo Bpemenu
(TeryioBOM crnan Toka)?

OnuimuTe NOHATHE "UCTOYHHUK OECKOHEYHON MOIIIHOCTH (HEU3MEHHOTO MUTAaHMSA)".

OcCHOBHBIE BU/Ibl HECUMMETPUYHBIX HAapYIIEHU HOpMaJIbHOM paboThl U OCOOEHHOCTH UX
pacuera?

Otanuus pacueToB HecumMeTpuuHoro K3 B cetu Hanpsikenrem Boiiie 1000 B ot
HecuMMeTpuuHoro K3 B cetn Hanpspkenuem Huke 1000 B?

Kak mo u3BecTHBIM CHMMETPUYHBIM COCTABISIOMUM (ha3bl "A" MOCTPOUTH BEKTOPHBIE
JarpaMMmbl TOKOB M HampsbkeHus Bo Beex (aszax mpu HK3?

Kak Biusier pexxum HeHTpasiu AByXOOMOTOYHBIX TPAaHC(POPMATOPOB HA COMTPOTHBIICHUS
CXEMBbI HYJIEBOH MOCIEA0BATEIbHOCTH?

Toxu npocteix K3. B uém onacHocTs ToKOB mpocThix K3? [lopsinok pacuera u MeTo bl
OTpaHUYECHUSI.

ITpononpHas HecummeTpus. Kak e€ MoaenupyroT U pacCYUThIBatOT?



5.7. Tlouemy cOnpOTHBIICHUE JIMHUH JICKTPOTIEPEIauu sl TOKA HYJIEBOH MOCIE0BATEIHHOCTH
OoJtbIe, YeM Jis mpsiMoii? UTo oka3bIBaeT BIMSHUE HA HETO?

5.8. Kak BimsitoT aBTOTpaHCHOPMATOPHI HA CYMMapHOE CONPOTHUBIICHUE CXEMbI HYJICBOM
IOCJIEIOBATCIIFHOCTH?

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
Onpoc no TeopeTuyecKoMy MaTepuaily Ipu MPOBEPKE BBHINOIHEHUS J1a00paTOpHOI paboThI
U 00CY)XJICHHE TIOJTYYCHHBIX Pe3yJIbTaTOB.

Kputepun omenkn:

- OLIEHKA «3a4TEHO» BBICTABJISICTCS CTYJICHTY, €CIIU CTYJCHT OTBETHJI OOJIbIIIEC YeM Ha T0JI0-
BHUHY KOHTPOJBHBIX BOIIPOCOB;

- OIICHKA «HE 3aYTEHO» - €CJIM CTYJCHT OTBETHJI Ha MOJIOBUHY WJIM MEHbBIIE KOHTPOJIBHBIX
BOIIPOCOB.

7.2.3. 3agaum )i KOHTPOJILHBIX PadoT:

1. TunoBsble popmy.ibl.

1.1. ITonyants hopMyny it IpUBEACHUS K Oa3UCHOM CTYIIEHH B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJICHHS X, 3aJJAHHOT'O B MMECHOBAHHBIX €IUHULIAX.

1.2. HOHy‘lI/ITB q)OpMy.]'Iy JJIA IPUBCACHUSA K 0a3ucHOM CTYIICHHU B MMCHOBAHHBIX €AUHUILIAX COIIPO-
THUBJICHUSA X, 3aIaHHOT'O B OTHOCUTCIIBHBIX CAMHULIAX, ITPH U3BCCTHBIX UH, SH.

1.3. ITonyuuts Gopmyiy ais NpuBeAeHUs K Oa3UCHON CTYNEHH B UMEHOBAaHHBIX €IUHUIIAX COIMpPO-
TUBJIEHHS X, 3aJJAHHOTO B OTHOCUTEIBHBIX €UHULAX, IIpU U3BECTHBIX UH, IH.

1.4. TTonyuuts hopMyiy s NpUBEACHUS K Oa3MCHOM CTYNEHM B UMEHOBAHHBIX €IMHHIIAX COIpPO-
TUBJIEHUS X, 3alaHHOTO B % K HOMHUHAaIy, Ipu U3BecTHBIX UH, SH.

1.5. Ionyuuts Gopmymy ais npuBeAeHHs K Oa3UCHOM CTYNEHU B MMEHOBAHHBIX €IMHUIAX COIPO-
TUBJIEHUS X, 3alaHHOTO B % K HOMUHAIy, IpU U3BeCTHBIX UH, [H.

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

2.1. Iloctpouts M mpeoOpazoBaTh K yAOOHOMY Ui pacuéra Toka TpEX(a3HOro K.3. BUAY pacuér-
HYIO cXeMy (HapuCOBaTh CXEMY).

(Ei} | Ti i

T3 T2 2

2.2. TlocTpouTh pacu€THyIO cXeMmy M npeoOpazoBaTh €€ K BHIY, YJOOHOMY JUIs pacuéTa TOKOB
Tpex(das3Horo K.3.
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2.3. [TocTpouTh BO BPEMEHH TOK MIEPEXOHOTO Tporiecca mocie 3-pa3Horo K.3. €ciu J0aBapUuiHBIN
pexuMm - xonocroit xoa, Ecm=1, X=1, ans ¢=0 u 7/2.

PO

2.4. ITocTpouTh BO BpEMEHHU TOK MEPEXOIHOTO Mpoiiecca mocie 3-(a3zHoro K.3., €ciu EC:\E , X=1,

=1, g =0 u p=mn/2.
M

2.5. IlocTpouTh BO BpEeMEHM TOK MEPEXOJHOrO IMpoliecca nocie 3-(pa3Horo K.3., €Cliu Ecm:ﬁ :

X=1, r=1, nnst o= -n/4 u p=n/4.
2 . g r
|

3. Pacuér Tpéx¢asHbIX KOPOTKUX 3aMBbIKAHHI OT HCTOYHMKOB KOHEYHOI MOIIHOCTH.

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

r P T ?
[TapameTpbl 37IEMEHTOB CXEMBI:

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

Uyg=10 kBIa=3 kA Syp=100 MBA
X'¢=0.20  X,=15% ug=0.1

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



K.3. B CXEMC!

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

3.3. Paccunrarh cBepXmepexoaHblid U YAApHBIA TOK B TOYKE ABYX(A3HOTO K.3. B CXEME:

T2 r
(H—" - D—
T
[TapamMeTpsl CXEMBI:

C JI T1 T2 r
Xc=0 Xo0=0.45 Om/xm 110/10 xB 100/35 kB  Pyg=80 MBrT
/1= 40 kM Sy=100 MBA Syu=10 MBA cos ¢x=0.80
/9= 60 kM Ux= 10% Ug= 6% X¢=0.15

Ug=110 kB

3.4. OnpenenuTh CBEPXINEPEXOIHBIN U YCTAHOBUBIIUNUCS TOK TPEX(HA3HOTO K.3. B TOUKE K.3. CXEMBI
IIPU HaJIU4uu U orcyrcTBun APB.

é{ﬁ)lé‘“ D o

[TapameTpbl CXEMBI:

r T1 T2 Bj|
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
Uyg= 10 xB
APB K=3

3.5. Meronom pacy€THBIX KPHUBBIX OINPEACTUTHh MEPEXOIHBIA MPOIECC BO BpeMeHU IpH 3-(ha3zHoM
K.3. B CXeMe (JUIsl TOYKH K.3.):



r T1 T2
| |

[TapameTpbl CXEMBI:

r T1 T2 JI
Sy=50 MBA U1/U2=10/110 kB U1/U2=110/35 kB Xo0=0.40 Om/xm
X'¢ =0.200 Ug= 8% Ug= 8% (=50 xm
I'T ¢ nemmd. S =100 MBA Sg =100 MBA Ug=110 kB
APB - ectb

4. Pac4yéT HecHMMeTPHYHBIX KOPOTKHX 3aMbIKAHUIA.

4.1. IlocTpouTh CXeMbI MPSIMON, OOPATHON U HYJIEBOU MOCIEAOBATEILHOCTH JIJIsl 37eMeHTOB t = 0 1
t = oo (APB HerT).

N

Ip.3eT 3p3r

4.2, HOCTpOI/ITb CXEMY HYHCBOﬁ IOCICI0BATCIIbHOCTHU JJIsA CXEMBI:

4.3. [TocTpouTh cxeMy HyJIE€BOM MOCIEI0BATENBHOCTH JIJISl CXEMBbI:



k3 M

K2

4.4. Paccuutarh CBEpXNEpPEXOJHBIH U YCTAHOBUBILUNCSA TOK B TOYKE K.3. IPU OJHO(A3ZHOM K.3. B
CXeMe:

A% Y

r T1 T2

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

X'¢ =0,10 lu=10kA Ux=10% ux=10%  Xo=0.4 Om/kMm
APB - mer Xp=9% Sp=100 MBA Sx=100 MBA =50 xm
Xd =2,00 Xo(0)=1.2 OM/km

4.5. PaccunTaTh CBEpXIEPEXOAHBII TOK B TOUKE K.3. IpU 2-(ha3HOM K.3. B CXEME:

r T n :§

[TapameTpbl CXEMBI:

r T JI
Pa =80 MBA Sg =100 MBA 2 nenu Xo0=0.45 Om/xm
cos oy = 0.80 ug =10 % Uyg= 110 kB/ = 60 kM
x'¢ = 0,150 U1/U2 =10/110 xB

5. YrioBble XapaKTepUCTHKH

2.1. B cxeme E=2; U=1; X=1. PaccuntaTh 1 NOCTPOUTH YIIOBYIO XapAKTEPUCTUKY. ONpenenTh
UJCAIBHBIN MTPeiea MOLIHOCTH, MPEAEIBHBINA 10 YCTOWYMBOCTH yroil. Y CTOMYMB JIM T€HEpaTop, Ie-
penatomuit MmoitHocTh Po = 1?7 C kakumM yriiom oH padotaer? Kakos 3amac ero ycroiunBocTu?

u

E X
iy — |
(~ 3 —




2.2. B cxeme E= 2; U=2; Z=1+jl. PaccunuTarh U MOCTPOUTH YIIIOBYIO XapaKTepUCTHKY. ONpeaeinTh
WJICaJIbHBIN MPENIeST MOLUIHOCTH, MIPEAEIbHBIN 110 YCTOMYMBOCTU YTOJ. Y CTOMYUB JIU T€HEPATOp, pa-
GoTtaronuii ¢ yrnom ¢o =75%? Kakyro MomaoCTh oH nepenaer? Kakos 3amac ero ycroiunBocTu?

E 7 Il_T
-
(=)

2.3. B cxeme X1 = X2 = X3 =1; E=2; U=1.5. PaccunraTh 1 NOCTPOUTH YIJIOBYIO XapaKTEPUCTHUKY.
Onpenenuts UACaNbHBIN IPEAES MOIIHOCTH, MPEACIbHBIN MO0 YCTOMYMBOCTH YroJl. Y CTOMYUB JIK
reHepaTop, nepeaaromuii MomHocts Po =1? KakoB 3amnac ero yctoiuusoctu?

E X, X, U

2.4. B cxeme E=1; U=1; Z1= j1 — uHAYKTUBHOCTD; Z>= -j1 — EMKOCTh; Z3= 1 — aKTUBHOE COMPOTHB-
nenue. PaccunTarh U IOCTPOUTH YIVIOBYIO XapakTepUCTUKY. ONpeaenuTh uaealbHbIA Ipeet
MOIIHOCTH, TIPEICIbHBIN MO YCTONYUBOCTH Yroj. Y CTOMUMB JIM TeHEPaTOp, paboTaIOIIUi C YTIIOM
@0 =120°? Kakyro MomHOCTh oH nepeaet? KakoB 3amac ero craTudeckoi ycToiuuBocTu?

~ 1 ]

Z

2.5. B cxeme E=1; U=1; Z1= j1 — uHIyKTHBHOCTD; Z2=1 — aKTUBHOE COMPOTHBICHHE; Z3=1 — ak-
TUBHOE CONPOTHBIIEHHE. PacCUuMTaTh M MOCTPOUTH YTIIOBYIO XapaKTepUCTUKY. OnpeeuTh nie-
QJIBHBIN MpeJeN MOIIHOCTH, MPeAebHbIH 1Mo ycToitunBocTu yroin. Kakoil yrosn umeer resepatop,
nepearonuii MOITHOCTE P =27

7.2.4. BaHk TecTOBBIX 32JaHUI U perjaMeHT NPOBeJeHHs TeCTHPOBAHUI

baHk TecTOBBIX 3aaHUM ISl NPOBEICHUS TECTUPOBAHUMI

Kou-Bo 3amanuii B 6aHke Te-

HasBanue 0aHKa TECTOBBIX 3auaHnﬁ o
CTOBBIX 3aJIaHUN

PazpaboTunku

DNeKTPOMAarHUTHBIE U 3JIEKTPOMEXa-
HUYECKHE MEePEXO0JIHbIE MPOLIECCHI B 500 Kysnenos B.H.
JICKTPOIHEPIeTHUCCKUX CHCTEMax

KpaTKOC ONMMCAHHUE U PEIrJIAMEHT BBINMOJTHCHUSA



HasBanue 6anka TECTOBBIX Koun-Bo 3amanuii, Howmepa 1 HanmeHoBaHus Koi-Bo Bpewms Ha Te-

3aJaHui IpeIbsBISIEMbIX pa3zenoB TecTa 3aaHui B CTHPOBAHUE,
CTYACHTY pasnene MUH.
WTOroBBIi TECT 1O Kypcy 20 Tema 1.1 O6mme Bonpocs 5 70
gepe3 LT (OnexrpomarHur- pacy€ra 1 aHaIu3a JJIeK-
HBIE M WIEKTPOMEXaHHUECKUE TPOMarHUTHBIX NEPEXOI-
HepexoAHbIE IPOLECCH B HBIX NPOLIECCOB
3JIEKTPOIHEPTETUUECKUX Tema 1.2 Tpexc¢asusie 5
CHCTEMaX, TECT, HTOTOBBIH) KOPOTKHUE 3aMbIKaHHs
Tema 1.3 Hecummerpuy- 4

HBIE KOPOTKUE 3aMBIKaHHS.
IIpononpHas HECUMMETPUS
IMogrema 1.4.1 Obmue 2
BOIIPOCHI pacyéTa 1 aHAJIN-
3a 3IEKTPOMArHUTHBIX
NePEXOAHBIX MPOLIECCOB
ITonrema 1.4.2 Hecummert- 1
pUYHBIE KOPOTKHE 3aMBbl-
kanus. [IpogonbHas
HECUMMETPHS

Tema 1.5 DnekrpomexaHu- 3
YyecKue IepexoiHbIe TIpo-
1IECChI

Kpurtepun onenku:

Kaxxnoe mpaBuiibHO BBIMOJTHEHHOE TECTOBOE 3ajlaHUE OlleHHMBaeTcs B 5 6amioB. OTBeT Ha
TECTOBOE 3aJJaHUE BHOCHUTHCS B OKHO WJIM BBIOMpPAETCA U3 MPEIJIOKEHHBIX UYETBIPEX BAPUAHTOB.
CyMMapHO npu MIPOXOXKACHUH TECTUPOBAHUS CTYACHT MOkeT HabpaTh 100 6aos.

7.2.5. IllpumepHasi TeMaTHKA NMMCbMEHHBIX pPadoT (KypCcoOBBbIX, pedepaToB, KOHTPOJIb-
HBIX, PACYETHO-TPa(UYECKUX U AP.)

Tema kypcoBoit paboThl: «Pacder 31eKTPOMarHUTHBIX MEPEXOHBIX MPOLECCOB B JIEKTPO-
HHEPreTUUECKUX CUCTEMaxX» (BBIMOIHAETCS 110 BApUAHTAM).

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

Tematuka KypcoBoipabOThl UMEET BUJ KOMIUIEKCHOM 3ajjau, BKIIIOUYAIOUIEH pacdeT Tpex-
(a3HOrO KOPOTKOIO 3aMbIKaHUs Ha CTOpoHe MeHee | kB u Ha cropone Gonee 1 kB, onpenenenue
toka K3 u yngapHoro Toka, pacdeT HECUMMETPUYHOI'O KOPOTKOTO 3aMbIKaHMSI, IOCTPOCHUE CXEM
pa3IMYHBIX TMOCIIEJOBATEIBHOCTEH U pacyeT MPOCTOro KOPOTKOro 3amblkaHus. KypcoBas pabGota
COCTOUT U3 TMOSICHUTEJIbHOU 3anucku o0bemMoM 35-40 ctpanui u rpaduyeckoit yactu. Kypcosas
paboTa BBHITOIHIETCS CTYACHTOM B COOTBETCTBUHU C TEMOH, YKa3aHHOM B MHAMBUIYAIbHOM 3a71a-
HUU, KOTOPOE BBIJAETCS MPENO/IaBaTEIIEM.

Kpurepun ouenku:

Onenku Kpurepuu u HopMbI OLIEHKH

«OTIIMIHOY «OTJIIMYHO» CTaBHUTCS, €CIM CTYJCHT BBINOJIHWI BCE pa3Jiesibl KypCOBOM
paboTHI MPAaBWIIBHO, CAJ €T0 B 3a4ETHYIO HEJIENI0 U OTBETHII IIPU 3aluTe
KypcoBO# paboThI Ha BCE BOIPOCHI.

«XOPOIIIOH «XO0pOoII0» CTABHUTCS, €CITU CTYACHT BBHITIOJIHIII pa3felsl KypcoBOH paboTHI
C HECYIIECTBEHHBIMH HETOYHOCTSIMH, CAAJ KypCOBYIO paboTy B 3a4ETHYIO
HEJIEJI0 ¥ OTBETHJI IIPH 3alIUTE KypcOBOi paboThI Ha BCE BOIPOCHI.
«yIlOBIIETBOPHUTEIIHEHO «Y IOBIICTBOPUTENBHO» CTAaBHUTCS, €CJIM CTYICHT BBIIOIHWII pa3lielbl Kyp-
COBOM pabOTHI C HEKOTOPBIMH HETOYHOCTSIMH M 3aTPYIHHUIICS B HEKOTOPBIX
OTBETaxX MPH 3aLIUTE KYPCOBOH pabOTHL




«HCYHAOBJICTBOPUTCIBLHO»

«HeynoBIICTBOPUTEIBHO» CTaBUTCS, €CIIM CTYJCHT HE BBIMOJHWI KYpCO-
BYIO pabOTy B CPOK.




7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonpochl K NpOMeKyTOYHOM aTTecTaluu

Cemectp 6

BOHpOCLI K 3K3aMEHYy

1 | IIpo6aema mepexomubix mporeccoB (III1) B amekTposneprernueckux cucremax (23C).
OcHOBHBIE BUJIbI, 0COOCHHOCTH U BJIHSIHHE MEPEXOIHBIX mporieccoB B DOC.

2 | DneKTpoMarHuTHBI nepexoanbiid nporecc B DDC. [IpuunHbl BOZHUKHOBEHUS W CJE-
ctBus. Haznauenus pacueros [1I1. OcnoBHbIe nonymenus. PacueTHsie ycioBusl.

3 | HonsATus o cucremax eJMHMIl — MMEHOBaHHbIE U OTHOCHUTEJbHbIE. BbIBOA THIOBBIX (hop-
My ISl pacueToB pexknmoB K3 ¢ HOMuHaNIbHBIM HanpsbkeHueM Huke 1 kB.

4 | Cxembl 3amelieHus oTAenbHbIX 31eMeHToB DOC. Iloctpoenue u mpeoOpa3oBaHue pe-
synpTupyromei cxemsl 3amemenus (K3 na cropone ke 1 kB). Yuer koaddunmenton
TpaHchopmanuu

5 | Ucnonb3oBaHue CUCTEMbl OTHOCUTENIBHBIX €IUMHUI] B pacueTax NEpeXOJHBIX MPOLECCOB.
BeiBo THIOBBIX (hopMyJibl asis pacueToB pexkumoB K3 ¢ HanpsikeHueM Bbiie 1 kB.

6 | [IpeoOpasoBanue cxem 3amemieHus. CBEpThIBAHUE M PA3BEPTHIBAHHE PACUECTHBIX CXEM.
Tunossie popmynsl. Ynpomaromue npuembl. Tok K3 cBepHyTON CXeMBI.

7 | Tpexdaznoe K3 B Hepa3BeTBieHHON Tpexda3zHOH 1enu, MuTaeMol MIMHONH OECKOHEYHOU
MOILHOCTH. BekTopHas nuarpamMma U cucteMa ypaBHEHMH. BrIHyxJIeHHas u cBoOO/Has
cocTaBJisirole Toka TpexgasHoro K3.

8 | Anepuonuueckasi criararomas Toka K3, ee HayampHOE 3HAYECHHWE, MMOCTOSHHAS BPEMEHHU
3aryxanus. CBepxnepexoanbiii Tok K3. Y napusiii Tok K3 — Tunosas ¢popmyina

9 | [omusiit TOK Tpexdaznoro K3, ero MrHOBeHHOE W JeicTByromIee 3HaUYeHus. JleiicTByto-
1I1€€ 3HAUEHUS CBEPXIIEPEXOIHOTO M YCTAHOBUBILETOCS TOKA.

10 | DxBHBajeHTHAs MMOCTOSIHHAS BPEMEHU 3aTyXaHHsI allepHOAMYECKUX CIararomux Tpexdas-
Horo Toka K3. MeTo/pl X TOYHOTO U NPUOJIMKEHHOTO pacyera.

11 | Cunxponnsiii reneparop (CI'): OCHOBHBIE XapaKTEPUCTUKM U BEKTOpHAsl JAMarpaMma.
CuHXpOHHBIN TeHepaTop B MepBbIii MOMEHT Tpexdasznoro K3.

12 | CunxponHsle, nepexonnsie U cBepxnepexoanbie DJC u conporuBnenus. CBepXmepexo-
HbIl pexxuM K3 - cxema 3aMeleHns U BEKTOPHbIE 1HarpaMMBl.

13 | YcranoBuBmmiics pexum Tpexdasnoro K3 cuaxponHoro reneparopa. Ero mapamerpsi,
BEKTOPHAsl MarpaMma M cxema 3aMelleHusl.

14 | Bnusuue APB Ha pexxum ycranosusmerocst K3. OcnoBuele Bunsl APB renepatopa. Ile-
PEXOJIHBIN MPOIIecC B CHHXPOHHOM TeHepatope npu Tpexdaznom K3.

15 | Anepuoauueckas crararomias Toka tpexdasHoro K3B nenu, nutaeMoil HCTOUHUKOM KO-
He4yHOU MomHOCTH. [locTosiHHas BpeMeHu ee 3aTyxaHus. Y gapHsiid Tok K3.

16 | Dnements! Harpy3ku D9C u cucteM snekTpocHadxkenus. Ux snustaue Ha I1I1 mpu Tpex-
¢daznom K3. O6o0uieHHast Harpy3ka — XapaKTEpPUCTUKH U yUeT.

17 | Pacuer cBepXIlepexOJHOro, YAapHOIO M yCTaHOBUBIIerocs Toka Tpexdasznoro K3 ot
00001IeHHOM HAarpy3Ku. Y4eT cocTaBisitomux Toka K3 Bo Bpemenu.

18 | Meron pacueTHBIX KPUBBIX — OCHOBHBIE JOMYyIIeHUs. MeToauKa pacyera MepexoJHOro
nporiecca npu Tpexdasznbix K3 B pa3BeTBiIeHHBIX ceTsX Bbinie 1 kB.

19 | Pacuér ynapubsix TokoB K3 B pa3zBeTBieHHBIX 1ensax 99C ¢ HOMHUHAIBHBIM HaIpsKEHUEM
BhIe 1 kB (o MeToy pacueTHBIX KPUBBIX).

20 | PacueT cBepXmepexoJHbIX U yJapHbIX TOKOB Tpex¢azHoro K3 B mensx ¢ HOMHHaIbHBIM
HanpsbkeHueM Huke 1 kB.




Bomnpocekl Kk 3K3aMeHy

n/n

21 | Pacuer nmonHoro toka K3 B mensix ¢ HOMuHalnbHBIM HanpsbkeHueM Huxke 1 kB. TernoBoi
crian Toka. Y napubiid Tok K3. Yyer noanutku ot menkux A/l

22 | Knaccugukanus nHecummerpuunbix K3 u aBapuit OCHOBHBIE JOMYIIEHUS M PacyETHbIC
YCJIOBMSI, IPUMEHsIEMbIE IIPH pacueTax HecummeTpuuHbix K3.

23 | Mcnonb30BaHuEe METOJa CUMMETPUYHBIX COCTABIISIONINX JJISI aHAJIM3a HECUMMETPUYHBIX
K3. YcranoBuBmmiicst 1 cBepXnepexoiHblid pexXuMbl HecumMeTpuuHoro K3.

24 | IlapameTpsl BO3AYIIHBIX U KAaOETbHBIX JUHHUNA U1 TOKOB PA3JIMYHBIX MOCIEI0BATEIBHO-
cTell.

25 | ITapametpsr Harpy3ku DOC 11 TOKOB Pa3UYHBIX TOCIEIOBATEILHOCTEH MPU HECUM-
MetpuuHoMm K3

26 | Cxemsbl IpsiMO M 00paTHOM TIociieioBaTenbHOCTeH [IpaBmiia mocTpoeHus

27 | IlpaBuia mocTpOSHHsI CXEMbI HYJIEBOW MOCIIEI0BATEIHHOCTH

28 | BausiHMe KOHCTPYKLIMU MarHUTOIIPOBO/IA ABYXOOMOTOYHBIX TPAaHC(HOPMATOPOB HA CXEMBI
HYJIEBO MOCJIEI0BATEIbHOCTH.

29 | BausiHue rpymnil COeIUHEHHUs JBYXOOMOTOYHBIX TpaHC(OpPMATOPOB Ha CXEMbI HYJIEBOM
10CJIEZIOBATEIbHOCTH.

30 | ABTtoTpanchopMaToOphl U TPEXOOMOTOUHBIE TpaHC(HOPMATOPhI B CXEME HYJIEBOH MOCIE0-
BaTEIbHOCTH

31 | KommekcHble cXeMbl 3aMeleHus HecuMMeTpruHbIX K3 ¥ uX Ha3HadyeHue B NpakTHye-
ckux pacuerax. Hemerannnueckune HK3.

32 | Onnodaznoe K3. CuMmMeTpuyHbIe COCTaBISIONINE TOKA U HampsbkeHust B Touke K3. Pac-
4yeTHbIE BhIpakeHUs. Pa3Hble TOKU U HanpshkeHusl. BekTopHast tuarpamma

33 | AByxdasznoe K3. CummeTpruHbIe COCTABISIONINE TOKA W HanpspkeHus B Touke K3. Pac-
YeTHbIE BoIpakeHUs. Pa3Hble TOKU U HaNpshKeHUs. BekTopHas nuarpamma

34 | IByxdasznoe K3 Ha 3emito. PacuetHble BolpakeHus. da3Hble TOKH W HanpspkeHus. Bek-
TOpHas auarpamMmma

35 | [IpaBuiio KBUBAIEHTHOCTH IPSIMOM IOCIIEAOBATENFHOCTH. THUIIOBBIE (hOPMYJIIBI ISl pac-
yeta HK3 pa3nuunbix BUAOB

36 | Cpasuenue BuoB K3 no Tspkect. Koo dummeHT Tskectn aBapum.

37 | Pacuet nepexonnoro nponecca HK3 Bo Bpemenu. MeTo1 pac4eTHBIX KPUBBIX — aJITOPUTM
pacuéra 1 oco0eHHocTH ero npuMmenenus npu HK3

38 | OnHodaszHoe K3 B cucremax 3neKTpOCHA0XKEHUS ¢ U30JIMPOBAHHON HEeHTpanbo. BekTop-
Has AMarpaMmMa u cxema 3aMmenieHusi. EMKOCTHOM TOK M ero KOMITEHCaIus

39 | Pacuer ogHodazHoro K3 B cuctemax 31aeKTpOCHAOKEHHs ¢ M30JIMPOBAHHON HEHUTpaibio.
Kputnueckuii Tok npoctoro K3. Pexxumbl nepekoMneHcaii 1 HeIOKOMIEHCAIUH.

40 | Bugsl mpoaoapHON HecUMMETpUH. [IpaBMIIO SKBUBAJIEHTHOCTH TPSMOW ITOCIIEA0BATEIh-
HOCTH JUIsl IPOJI0JIBHOM HECUMMETpHH. PacueTHbIE BhIpaKEHHUS

41 | O6peiB oHOM (a3bl. BekTopHble nuarpammel. ['pannunsie ycinoBus. [IpuMenenue mero-
Jla CHMMETPHUYHBIX cocTaBisiomux. Pacyer

42 | OOpeiB 1BYX (a3. BekTopHBIE muarpaMMbl U TpaHUYHBIC ycioBus. [IpuMeHeHne mMerona
CUMMETPUYHBIX COCTABJISIOIINX.

43 | KoMIulekCHBIE CXEMBl 3aMEIICHWs] M WX HCIOJIb30BaHHE JUISI pacdyera IMpOJOTHHOMN
HECUMMETPHUHU.

44 | CoBpeMeHHbIE METO/bl PACUETOB IMepexoAHbIX pexxuMoB B DOC. Mcnonb3oBaHue mpo-
MBIIJIEHHBIX IPOrPaMMHBIX NTAKETOB I pacueTa U aHanu3a K3 u apyrux aBapuit

45 | CraTnueckas 1 JUHaAMH4YECKas YCTOMYMBOCTb.

46 | DnekTpoMexaHWdecKuid mepexoaabii mporecc B 9C. [IpuurHbI BOSHUKHOBEHUS U CIIE]I-
ctBusi. Haznauenus pacueroB takux I1I1. OCHOBHBIE JOMYIIEHHUS.

47 | Cratmueckas ycroiunBocTth (CY) OOC. Ilpaktuueckne kpurepun CY. Ilpaktuueckas




Bonpocel Kk dK3amMeHn
n/n P y

YCTOMYUBOCTb.

48 | Ceepxmepexoanble U cuHXpoHHbIe napametpsl CI'. BekropHas nuarpamMma u yriioBasi xa-
paKTEpUCTHKA HOPMAJILHOTO PEKHUMA SIBHOTIOJIFOCHOTO TeHepaTopa.

49 | Yrnosele xapaktepucTuku CI' mpHu 3aMelleHuu ero CBepXIEepeXOIHBbIMU MapaMeTpaMu.
[IpenenbHblil yroa no yciaoBusiM coxpanenus CY.

50 | Bunbr u Bnusaue APB cuaxponHoro reneparopa Ha CY. PeryasTopsl CHIBHOTO U TPO-
MOPUHMOHAIIBHOTO JICHCTBHSL.

51 | [lonsiTHE O CTATUYECKON YCTOWUYMBOCTH U HEYCTOMYMBOCTH HArpy3ku. JleHCTBUTEIbHBIN
npeaes MouHocTi. Kpurepun yCcTOWYMBOCTH HArpy3KHu.

52 | dAunamuueckas ycroituuBocts (V) snexrponepenaun. OTKIIOYEHNE U BKIIOUYEHUE LETH
JnByxuenHou suauu. [TpaBusno miomaneit. 3amac J1Y.

53 | ABapuiiHble yrioBele XapakrepucTuku. [IpaBuio miomaneit ans cimydas TpéxdazHOTo
K3. CpaBHeHue TspKeCTH aBapuid.

54 | [lpenenbHblit yron BeiOera poropa renepartopa. [IpeaenbHbIil yroi OTKIIOUEHHS aBapyH.
BrIBoJ1 pacueTHON GOpMyIIBIL.

55 | JluHamuueckue XapakTEpUCTUKU Harpy3ku. /luHamuueckas yCTOMYMBOCTb CHUHXPOHHOM
Harpy3ku. APB cuHXpoHHOrO aBuraress.

56 | Ilyck C/I. I'pymnmoBoii BEIOET CHHXPOHHBIX U aCHHXPOHHBIX JIBUTATEICH. AHAIHU3 BIHSHUS
Ha JMHAMHUYECKYIO ycTounBocTh IIC.

57 | AY acunxponnou Harpy3ku. [lyck AJl. BiusiHue BHEIIHETO CONMPOTHUBIICHHE HA PEKUM
MycKa JIBUTaTells.

58 | Habpoc narpysku Ha CJl u AJl. TomukooOpasuas Harpy3ka DOC u e€ BIUSHHUC HA JHHA-
MUYECKYI0 yCTOHUUBOCTh DIC.

59 | APB u dopcupoBka Bo30yXA€HHUS T€HEPATOPOB — BIMSHUE HA JUHAMUYECKYIO YCTOWYH-
BocTh DOC.

60 | CnoxHble CUCTEMHBIE aBapuH, UX MOCIEIACTBUS M Mepbl NpenoTBpamieHus. Ilpumepsr
nporekanus aBapuii B PO u mupe.

7.3.2. Kputepuu u HOPMbI OLEHKH

dopma npose-

JAeHust
Cemectp . Kpurtepuu u HOPpMBbI OLIEHKH
MPOMEKYTOYHOM
aTTecTalu
6 9K3aMeH (o CryneHt  oOmajmaer TiIyOOKMMH H
HaKOMUTEIbHOMY INPOYHBIMU 3HAHUSIMU TPOTPAMMHOTO
pEUTHHTY) MaTepuaia, TpU OTBETE IPOJEMOH-
COTIHHON CTPUPOBAJl HCUEPIbIBAIOLICE, MOCIe-
JIOBAaTE€IbHOE W JIOTHYECKH CTPOHHOE
U3JI0KEHUE; TPaBUIBHO cHopMyTupo-
BaJI TIOHATUA MW 3aKOHOMCEPHOCTHU I10
BOIIPOCY.
CryneHT obnagaeT JOCTATOYHO IIOJI-
HbIM 3HAaHHEM MPOrPaMMHOIO MaTe-
pHana; ero OTBET MpPEACTaBIsSeT TIpa-
MOTHO€ H3JI0)KEHHE Y4eOHOro Mare-
«XOPOILIO»

pHajia MO CYIIECTBY; OTCYTCTBYIOT
CYIIECTBEHHbIE HETOUHOCTH B (pOpMY-
JUPOBAaHUU  TIOHATHM;  IPaBUIBHO
IIPUMEHEHbl TEOPETUYECKHE IOJIO¥KE-




Cemectp

®opma npose-
JAeHHA
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

HUs, TOATBCPKACHHBIC IIPUMCPAMHU.

«YIOBJIETBOPU-
TEJILHO»

CTymeHT WMeeT OOIMe 3HaHUS OC-
HOBHOT'O MaTepuaia 0e3 yCBOCHUS He-
KOTOPBIX CYIIECTBEHHBIX MOJOXKCHHUIA;
bopMyIupyeT OCHOBHBIC TOHSATHS C
HEKOTOPOil HETOYHOCTHIO; 3aTPyIHS-
eTCs B TPHUBEACHUU MPHUMEPOB, MOJ-
TBEPXKIAIOIIUX TEOPETUYCCKUE IOJIO-
JKCHHSI.

«HCYOOBJICTBOPU-
TCIIBHO»

CTyneHT He 3HaeT 3HAYUTEIbHYIO
4acTh NPOrPaMMHOI0 MaTepuaia; J10-
NYCTWJI CYLIECTBEHHbIE OLIMOKH B
polrecce U3JI0KEHHs; HE yMEEeT BbI-
JIeUTh TJIAaBHOE M CJelaTh BBIBOJ,
PUBOJUT ONIMOOYHBIE ONPEACTICHHUS.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHUK, ydeOHOE

KoJsimuecTBO B

Ne nocodoue, yueoHo- Hay4YHOH OMOJIMO0-
ABTOPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3nanus
n/n MeTOoHYeCKoe Mmocodue, Teke / HammeHoBa-
NPaKTHKYM, Jp.) Hue 3bC
1 | Baxnuna B.B. CucTeMbl 3IeKTPOCHAOKEHHS Y4eOHO-TIpaKTHIECKOe 2015 .
Penosutopui TI'Y
nocobue
2 | Caspikun B.T'. DNEKTPOMAarHUTHBIE MIEPEXOAHBIC TIPOIIECCHl | YUeOHUK 2018
P PEXOIL pont OBC «IPRbooks»
B AJIEKTPOIHEPIeTUYECKUX CUCTEMAX
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHUK, yueOHOE KoumnuectBo B
Ne nocooue, yueoHo- HAY4YHOIl 010 1H0-
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK) Toa u3nanus
n/n MeTOAuUYEeCKOe mocodue, Texke / HammenoBa-
NPAKTUKYM, AP.) Hue ObC
1 | Cenbko B. B. DNeKTpOMEXaHUIECKHE TIEPEXOTHBIE TTPO- VYuebHoe nocobue 2011 Penozuropuii
reccsl. /[mHamuyeckass yCTOMYMBOCTD Ty
2 | lununenxo B. T. DNeKTpOMarHUTHBIE MEPEXO0IHBIE TPOIECChl | Y4eOHO-MeToanuecKoe
b pexol port A 2014 OBC «IPRbooks»
B QJIEKTPOIHEPTETUYECKUX CUCTEMAX nocobue
3 | X es 1O. B. DNeKTpOMEXaHUIECKUE TIEPEXOTHBIE TTPO- YuebHuk
Pyt P PEXOJIHBIC TP 2012 9BC "IPRbooks"
I[ECCHI B DJIGKTPOIHEPTETUUECKUX CHCTEMaX
4 | Ky3nenos B.H. DNEeKTPOMArHUTHBIE U AIEKTPOMEXaHude- [IpakTukym Merommaeckiii
CKHE TIEPEXOJTHBIC MTPOIECCHI B AJIEKTPO- 2016
KabuHeTKadeaphl
OYHEPTeTHUYECKUX CHCTEMax
5 | Ky3ueuos B.H. DIIEKTPOMarHUuTHBIE U 3JIEKTPOMEXaHUYE- JlaGopaTopHbIii mpakTu- MeTomueckuii
CKHE MEePEXO0/IHbIE TPOLIECCHI B AJIEKTPO- KyM 2016
KabuHeTKadeaphl

OHCPICTUYCCKHUX CUCTEMAax




8.3. Ilepeuennb npodeccnoHATBHBIX 0a3 TaHHBIX U HH(OPMAIIMOHHBIX CIIPABOYHBIX CH-
cTemM

— WebofScience [DnekTpoHHBIH pecypc] : MylnbTUAMCIMIUIMHAPHAS pedepaTuBHas Oa3a jaH-
ueix. — Philadelphia: ClarivateAnalitics, 2016. — Pexwum moctyma : apps.webofknowledge.com. —
3ary. ¢ akpana. — f3. pyc.,aHri.;

— Scopus [DaekTponHsbIii pecype] : pedeparuBnas 0aza mannbix. — Netherlands: Elsevier,
2004. — Pexxum roctyma : scopus.com. — 3aril. ¢ 9kpaHa. — f3. pyc., aHriL;

— Elibrary [DnexkTpoHHBI pecypc] : HaydHas dJeKTpoHHas Oubiamoreka. — Mocksa :
2000. — Pexum nmoctymna : elibrary.ru. — 3ar. ¢ axpana. — f3. pyc., anri.;

— SpringerLink [DnexTponHsIi pecypce] : [06a3a gqannbix |.— Switzerland: SpringerNature, 1842.
— Pexum nocryna :link.springer.com. — 3aru. ¢ skpana. — 53. aHri.;

— ScienceDirect [DnekTpoHHBIN pecypc] : KOJUIEKIUs 3JEKTPOHHBIX KHUT u3aarenbcTa Else-
vier. — Netherlands: Elsevier, 2018. — Pexxum mocryma :sciencedirect.com. — 3aru. ¢ akpana. — SI3.
aHIIL.;

— Cambridgeuniversitypress [DmnexkTponHbiii pecypc] : xKypHaabl uznatenscTBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum poctyna :cambridge.org. — 3ari. ¢ sxkpana. — SI3. aHri.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum moctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

HOB,

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Hanmenosanue IO PexkBU3UTHI uoron:)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok neii-

CTBUSI — OECCPOUHO

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

20.07.2016, cpok aeicTBUs — GeCCPOUHO

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

3 | CnenmanbHOE MPOTPaMMHOE 00ECTICUECHUE K
71a00PaTOPHBIM CTEHaM

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U
Ne Ap. 00bEKTOB sl nposeneﬂnﬂvnpaKane- Tepeuens 0CHOBHOT0 050pyX0BaHMS
N/l | CKHUX M J1a00paTOPHBIX 3aHATHH, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YA IUXCs (HOMep ayIUTOPHH)
YyeOHas ayauTopus i POBEACHUS 3aHATHI [IpoekTop, 3xpaH; CTON yaeHU4eCKHid (MOHO-
JIEKIIMOHHOTO TUMA. YueOHast ay TUTOpHs IS 0JI0K) TBYyXMECTHBIH, CTOJI YHeHHYECKUH (MO-
MPOBEICHUS 3aHATHI CEMUHAPCKOTO THMA. Y4eO- | HOOJOK) TpeXMECTHBIH, CTOM MPEnoJaBaTeb-
Has ayAUTOpUsA ISl KypCOBOI'O IPOEKTUPOBAHUSA CKHUH, CTYJI PETOJIaBATEIIbCKUM, TOCKA ayu-
1 (BBITIOJTHEHUSI KYPCOBBIX paboT). YueOHast ayiu- | TOpPHAA., SKPaH, IPOEKTOP, HKATFO3H.
TOpHS U1 IPOBECHUS TPYIIIOBBIX U HHIUBHLY-
IBHBIX KOHCYJIbTaMK. YueOHas ayAuTOpHs IS
IIPOBEACHUSA 3aHATHN TEKYHIETO KOHTPOJIA U IIPO-
MeKyTOuHOM arrectanun. (9-211)
5 JlaGopatopust «MoaeaupoBaHHe AEKTPUIESCKUX | DKpaH, CTOJBl YYeHUUECKUE TBYXMECTHEIE,
cucreM. BHyTpu3aBoacKoe 2J1eKTpOCHA0KEHUE U | CTYJIbsl YUCHUYECKHE, CTOJI IPENoiaBaTellb-




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H

Ne | 1ap. 00beKTOB /151 NPOBeIeHUS MPAKTHYe-
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | CKHUX U JIa00OpPaTOPHBIX 3AaHATHH, TOMelIle-
HM 1JI51 CAMOCTOATEIbHOM padoThI 00y-
Yaummxcs (HOMep ayIMTOPHH)
PEIKHMBDY. CKHIA, CTYJI PENoIaBaTeIIbCKHA, TOCKa
YyeOHas ayauTopus i IPOBEACHUS 3aHATHI MHTEPAKTHBHA I, KOMIUIEKT THIIOBOT'O
CEMUHAPCKOTO THIIA. nmaboparopHoro obopynosanus , [IK madopa-
VYueOHast ayAUTOpUs Uil KYpCOBOTO IIPOSKTHPO- | TOPHBIE CTOJIBI C 000PYAOBAHUEM , )KAIIO3H. ,
BaHUS (BBITOTHEHHS KYPCOBBIX padoT). TIPOEKTOP.
VYueOHast ayAnTOpus IS IPOBEACHNUS TPYIIIOBBIX
Y MH/IMBUYaJIbHBIX KOHCYJIbTAIHI
VYueOHast ayAMTOpUs [UIs IPOBECHUS 3aHATHI
TEKYIIIEro KOHTPOJISI M TIPOMEXYTOYHOH aTTecTa-
uu. (2-210)
[Tomenienue 115 caMOCTOSITENLHOM pabOThI CroJibl y4YeHUYECKUE, CTYIIbsSI yUEeHUYE-
3 | cryaenros (I'-401) ckue, [IK ¢ BeixonoMm B cetb HTEpHET




