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Pa6oyas nporpamma aucuuiuas! «IlepexoHble poleccsl B 3eKTPOSHepreTHde-
CKUX crucTeMax» paspaborana Ha ocHoBe ®I'OC BO 13.03.02 «DiekTposHepreTika

U 3JIEKTPOTEXHUKA», YTBEPKACHHOTO IIpHKa3oM MunnctepcTBa 0o0pasoBaHus H
Hayku PD 28.02.2018 r. Ne 144,

ABToOD:
I.T.H., podeccop

-

I 5
,W”YJ?AB Bornau
=70 (\/

Pabouas mporpamma oGcyxaeHa 1 pEKOMEHIOBaHA K YTBEPKIECHHIO PEIICHUEM Ka-

(enpel mpuMeHeHUs eKTpHUecKoil sHepruu oT 18 ampesst 2022 r., IPOTOKOI
Ne 31.

3aBenyromuii kabeapoit

K.T.H., JIOLICHT A.T'. KynpsikoB

Pabouas mporpamma ogo6peHa Ha 3acelaHUH METOMIeCKON KOMUCCHH (haKyIbTeTa
SHEPreTUKH, IPOTOKOJ OT 26 ampens 2022r. No 8.

IIpencenarens
METOIMYECKON KOMUCCUU ; ,4// W.T. CTpiKKoB
7

II-p TeXH. HayK, mpodeccop

PyxoBoaurens
OCHOBHOI MpodeccrHoHaTbHON

o0pa3oBaTenbHO# MPOrpaMMBbI ‘
KaH/[l. TEXH. HayK, JOLICHT q AT Kynpsikos
40




1. Ileau 1 3a1a4u 0CBOEHHUSI IUCIHUILINHBI

Heabro oceoenus gucuuiuinbbl b1.B.1.JIB.01.01 «Ilepexoansie mpoiecchl B
AIEKTPOIHEPTETUUECCKUX CHCTEMax» SBJISETCA IOJyYeHHUE 3HAHUN O creruduke
AIIEKTPOMArHUTHBIX M JIEKTPOMEXaHUYECKUX MEePEXOIHBIX MPOILIECCOB B AJICKTPO-
sHepreTudecknx cucremax (33C) U UX OCHOBHBIX 3JIEMEHTaX, H3yUYeHHE METOJIOB
pacuéra pas3IUYHBIX MEPEXOJHBIX MPOIIECCOB, OCOOCHHO MPH CUMMETPUYHBIX H
HECUMMETPUYHBIX KOPOTKUX 3aMBIKAHUSAX B AJIEKTPOYCTAaHOBKAX.

3agaun

- copMHUPOBATH TOTOBHOCTh OTNIPEICTICHUS ITapaMeTPOB 000PYA0BaHUS 00b-
€KTOB 3JIEKTPOCETEBOTO XO3MCTBA;

- c(hopMHpPOBATH TOTOBHOCTH ITPOBOJAUTH MOHUTOPUHT TEXHUYECKOTO COCTOSI-
HUSL 0OBEKTOB JIEKTPOCETEBOTO XO3SIMCTBA;

- copMUpPOBATh TOTOBHOCTh K YYaCTHIO B OPTaHH3alMM TEXHHUYECKOIO 00-
CITY)KHBaHUS JIEKTPOOOOPYAO0BAHUS 00BEKTOB JIEKTPOCETEBOTO X03SMCTRA.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 110 AUCHHUILIMHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pe3yjbTatamu ocBoenusi OITIOII BO

B pesynberare nzydenus: aucuurinabl b1.B.1.JIB.01.01 «Ilepexoanbie npo-
LECChl B 3JIEKTPOIHEPreTUUECKUX CHUCTEMax» OOYYaroUIMICs JOJKEH MOJIYyYUTh
3HAHUWS U HaBBIKH VISl YCIIEIITHOTO OCBOCHUS

Tpynosoit pyHKuMuU:

HHKeHepHO-TEXHHUECKOE COMTPOBOXKACHUE ACATEIBHOCTH 10 TEXHUIECKOMY
00CITy>KUBAaHUIO U PEMOHTY JIEKTPOOOOPYI0OBAHHUS.

W BBINOSHEHUS CEAYOMMNX TPYAOBBIX ACHCTBHIA:

[Tpodeccnonanbuseiii crangapt - 40844 «PaboTHHK M0 00CTYKUBAHUIO 000-
PYAOBaHUS MOJCTAHIUI 3eKTpudeckux ceteir» - 1/01.5 « MOHUTOPHHT TeXHUYe-
CKOTO COCTOsIHHS oOopymoBanusi mozactanuuiin;l/02.5 «O6ocHOBaHUE IJIAHOB U
IpOrpaMM TEXHUYECKOTO OOCITY>)KMBaHHsI 1 PEMOHTA 000PY0BaHMsI MOACTAHLIAN;
1/03.5 «Pa3paboTka HOPMATHBHO-TEXHUUCCKOM JTOKYMEHTAIMH 10 TEXHUYECKOMY
00CITy’>KMBaHHUIO ¥ PEMOHTY 000pYy10BaHUS MOACTAHIIUI.

[Ipodeccuonanpusiii ctanaapt - 51469 «PaboTHUK 1O TEXHUUECKOMY 00CTy-
’KMBAHUIO ¥ PEMOHTY BO3JAYIIHBIX JHHUI 3nekTpornepenaun» - G/01.5 «Monwuro-
PUHT TEXHUYECKOTO COCTOSIHMS BO3IYIIHBIX JIMHHMA 37ekTporepenaun; - G/02.5
«O00CHOBaHHE TJIAHOB U MPOTPAMM JIEATEITHHOCTH M0 TEXHUYECKOMY 00CTyKUBa-
HUIO U PEMOHTY BO3AYIIHBIX JUHHUI 3ekTponepenaun; G/03.5 «Pa3paboTka HOp-
MATHUBHO-TEXHHUYECKON JOKYMEHTAIIMH 0 TEXHUYECKOMY OOCTY)KHBAaHUIO M pe-
MOHTY BO3AYUIHBIX JIMHUHN dnekTpornepenadn»;H/01.6 «DopMupoBanue miaHOB U
IporpaMM JESTENBHOCTH 10 TEXHUYECKOMY OOCITY’)KHUBAHHIO M PEMOHTY BO3ITYIII-
HBIX JIMHUHN 3JIEKTPOTIEpEaAun».

[Ipodeccuonanphusiii crannapt - 40861 «PaboTHUK 1O TeXHHUUECKOMY 00CTy-
KUBAHHUIO U PEMOHTY KaOeNbHBIX JTUHHIA AnekTporepenadn» - 1/01.5 «Ouenka tex-
HUYECKOTO COCTOSTHUSI KaOENbHBIX JIMHHUK 3JiekTpornepenauny; 1/02.5 «O6ocHOBa-



HUE TJIAHOB U MPOTPaMM JESATEIHLHOCTH MO TEXHUYECKOMY OOCTYKUBAHHIO U pe-
MOHTY KaOCNIbHbIX JHHHH 3yekTponepenaun»;l/03.5 «Pa3paboTka HOpMATHBHO-
TEXHUYECKON JOKYMEHTAIIMH 10 TEXHUYECKOMY OOCITY)KMBAaHHUIO M PEMOHTY Ka-
OeNnbHBIX TUHUH AmekTponepenadny; J/01.6 «DopMupoBaHue TIIAHOB U TPOTPaAMM
JESTSIIEHOCTH 110 TEXHUYECKOMY OOCITY)KHBaHUIO KaOCIBHBIX JTMHHUH JICKTpOIepe-
naun»; J/02.6 «Texunyeckoe BeeHUE MPOEKTOB pabOT B 30HE OOCITYKMBaHUS Ka-
OENBHBIX JIMHUH 3JIEKTPOIIepEeIadm.

[Ipodeccnonanpupiil ctanaapt - 51489 «CrenuanucT B 00JIaCTH MPOEKTUPO-
BaHMSI CHCTEM DJJIECKTPOCHAOKEHHS OOBEKTOB KAaIlUTAJIBLHOTO CTPOUTEIHCTBAY» -
B/01.6 «IIpeampoekTHoe oOcieqoBaHNE OOBEKTAa KAMUTAIHHOTO CTPOUTEIHCTBA,
JUTsl KOTOPOTO TIpeTHa3HAYeHa CHCTeMa AIeKTpocHadkeHus »; B/02.6 «Pa3paboTka
MIPOCKTHOW M paboyeill JOKYMEHTAIIMH OTACIBHBIX Pa3/IesioB MPOEKTa CHCTEMBI
AIEKTPOCHAOKEHHUS O0BEKTOB KAMUTAIHBHOTO CTPOUTEIIHCTBAY,.

B pe3yabTaTe ocBOeHMs TUCUMILIMHBI (OPMHUPYIOTCS CJIeAyIoNIue KOM-
neTeHIun:

[1K-2 - CniocoGeH y4acTBOBaTh B OpraHU3alliy TEXHUYECKOTO O0CITY KUBAHUS
AIIEKTPOOOOPYI0BAHUS OOBEKTOB IIIEKTPOCETEBOTO X035 HUCTBA;

3.Mecto aucuumiaunbl B cTpykrype OII 6akanaBpuara

Jucunmmaabl.B.1./1B.01.01 «Ilepexonnsie mponeccsl B 3JIEKTPOIHEPTETH-
YECKHX CUCTEMax»sBIAeTCs BapuatuBHOM nucuuruinHoi yactu OITOIT BO nmoaro-
TOBKH oOy4aromuxcs no Hanpasienuio 13.03.02 «3nexkTposHepreTuka u dIeKTpo-
TEXHUKa», HAPABJICHHOCTh « IJIEKTPOCHAOKEHUE.

4 Oobem qucuuminnbl (108 yacos, 3 3aUeTHBIX ¢IUHUIL)

. O0beM, yacoB
Bun yuebHoli paboThl
OYHOE 3a04HOE
KonraktHas pa6ora 112
B TOM YHCJIE: -
- ayJUTOPHBIC M0 BUJIaM YUCOHBIX 3aHITHUS 108

JIEKIIUA 40 -

KOHCYJIbTalluu - -

IPAKTUYECKUE 3aHATUS 540 -

nabopaTopHbIe pabOTHI 18 -

- BHEAYIUTOPHAs 4 -

3a4eT 1 -

3aIMTa KYpCOBbIX paboT (IPOEKTOB) -

HK3aMEH 3 -
CamocrosiTeqbHas padora 113 )
B TOM 4HCJIC:

— KypcoBasi paboTa (TIpOeKT) - -
—— MPOYHE BUJIBI CAMOCTOSTEILHON pabOThI 27 -




O0beM, yacoB

Bun yueOHoI paboThI

O4YHOC 3a049YHOC

Bcero o qucumruinie 108 / 33.e. -

5 Coaepxanue JTUCHHUILITAHBI

[To uToram M3y4aemMoro Kypca CTyJISHTBI CAAFOTIK3aMEH U 3a4€T C OIICHKOM.
JucruminHa u3ydaercs Ha _3Kypce, B S 1 6 ceMecTpax.

Coaep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 0YHOH (popme 00yUeHust
5 cemectp

Buabl yueOHoli padoThl, BKJIIOYAs
CaMOCTOATEIbHYIO PaboTy CTY/ICHTOB
H TPYAOEMKOCTH (B Yacax)

B TOM B ToM |Jlabopa-| B TOM
YHCIIE B YHUCIie | TOPHBIC | YUCIE B
opMe B 3aHATHS opMe
n(b allzm Tpaxru- dopme nq) aim CamocTo
Jlek- P . | geckue P P .
YeCKOH TpaK- YEeCKOH | sSTenpHas
147071 3aHATHS
IOJIro- THYE- MOJrO- pabota
TOBKH CKOH TOBKU*
MOJTO0-

TOBKHU

Ne Tema.
/i | OcHOBHBIE BOIIPOCHI

®opMupyemMbie KOMIETEHIIMH
Cemectp

O0mmue cBegeHust
00  3jekTpomar-
HHUTHBIX Hepexo/-
HBIX MPoIlec-cax

OCHOBHBIE ~ TIOHSI-
TS, TPUYUHBI U TI0-
CIIEICTBUSL  Tepe-
XOJIHBIX IPOIIECCOB
(ITIT). HomymieHus,
MPUHUMAEMbIE TIPU
HCCIIeTOBaHUSIX

ANEKTPOMArHUTHBIX
MEPEXOJIHBIX  TIPO-
necco  (OMIIII).
[lepexomnbie  mpo-
IIECChl MPU KOPOT-
KHX  3aMBIKaHUSIX

(K3).

IK-2 | 5 2

Ilepexoanblii npo-
necc npu rpéxgas-
HOM KOPOTKOM 3a-
MBbIKAHUU

Ucxomnoe mudde-
pEHIMAIBHOE ypaB-
nenue I1I1 u ero pe-
menue. [lo-HATHe

I[K-2 | 5| 2 4 2




n/n

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpYyeMble KOMIETEHIHA

CemecTp

Bunnl yue6Hoi padoThl, BKIIOYasA
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YuUCie B
¢bopme
MIPaKTH-
qecKon
MOArO0-
TOBKH

IIpakTu-
YEeCKHUe
3aHATUA

B TOM
qrcie
B
dopme
Ipax-
THYe-
CKOH
MOJro-
TOBKH

Jlabopa-
TOpPHBIE
3aHATHSA

B TOM
YHCIIE B
dopme
MIPaKTHU-
qeCKoi
MOJrO0-
TOBKHU*

CamocTo-
SITeNbHAS
pabora

00 yIapHOM TOKE
K3. Y napusrii k03¢-
dbunmMeHT u  cho-
coOBI ero omnpenerne-
Husa. OcoOeHHOCTH
[T mpu K3 B pas-
BETBIIEHHOM IICIIH.

Pacuér Havauab-
HOT0  JeHCTBYIO-
1Iero 3HaYeHus Ie-
puoauvecKoii  co-
CTaBJIAOIIEH TOKA
KOPOTKOI0 3aMbl-
KaHusl
Onpenenenue
HaJaJgbHOTO  JeiH-
CTBYIOLIETO 3Haye-
HUSA nepuoiuye-
CKOM  COCTaBIIAAIO-
meit (I1C) Ttoxa K3
ot CM Ge3 yuérau ¢
YY4ETOM  BIUSHUA
neMrQepHbIX KOH-
TYpPOB. Biusnue
3JIEKTPOJIBUTATENEH
U  Harpy3oK B
HavYaJabHBIM MOMEHT

K3.

[1K-2

HN3menenue BO
BpPEeMEHH JeHCTBY-
OLIero 3HAYeHUs
TOKA KOPOT-KOIo
3aMbIKAHUS

N3menenue BO Bpe-
MEHM  JIEUCTBYIO-
1IEro 3HAYCHUS
toka K3 or cun-
XPOHHBIX  MaIlIHH
(CM) 06e3 yuéra
BIUSHHS Aemndep-
HBIX KOHTYPOB.

[1K-2




n/n

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpYyeMble KOMIETEHIHA

CemecTp

Bunnbl yue6Hoi padoThl, BKIOYasA
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YuUCie B
¢bopme
MIPaKTH-
qecKon
MOArO0-
TOBKH

IIpakTu-
YEeCKHUe
3aHATUA

B TOM
qrcie
B
dopme
Ipax-
THYe-
CKOH
MOJro-
TOBKH

Jlabopa-
TOpPHBIE
3aHATHSA

B TOM
YHCIIE B
dopme
MIPaKTHU-
qeCKoi
MOJrO0-
TOBKHU*

CamocTo-
SITeNbHAS
pabora

Bmusane  dopcu-
pPOBKM  BO30YXKIIe-
Hus Ha [III. Bousd-
HUE JeMI(epHBIX
KOHTYpoB Ha [II1.

IIpakTHYeckue
MeTOoAbl  pacuyéra
MepuoINvecKon
COCTABJISIIO-LLeH
TOKA  KOPOTKOI0
3aMbIKAHUS
Ompenenenue ynaa-
nénHocTy Touku K3
OT UCTOYHHUKA MHUTa-
Hus. Pac-uer IIC
TOKa IpU YyAAICH-
Hbix K3. Pacuér c
KCMOJIb30BAHUEM
MEeTOoAa  THUIIOBBIX
KkpuBbIX. Pacuér c
IOMOIIBIO  CIIPSIM-
JIEHHBIX XapaKkTepu-
CTHK.

[1K-2

OcobenHocTn pac-
4¢TOB HEeCHMMMeT-
PUYHBIX KOPOTKHX
3aMbIKAa-HUH
Meroa cumMmeTpuy-
HBIX  COCTaBJISIO-
mux. OnpeneneHue
napamMeTpoB o0part-
HOU IocJIeI0Ba-
tenpHOCTH.  Orpe-
JielieHue  mapamMer-
POB HYJIEBOH IOCIIE-
JI0BAaTEIbHOCTU
TpaHcGopMaTopoB,
aBTOTpaHcopMa-
TOPOB M BO3IyLI-
HBIX JIMHUM D3JIeK-
Tporepeaayu

[1K-2




n/n

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpYyeMble KOMIETEHIHA

CemecTp

Bunnbl yue6Hoi padoThl, BKIOYasA
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YuUCie B
¢bopme
MIPaKTH-
qecKon
MOArO0-
TOBKH

IIpakTu-
YEeCKHUe
3aHATUA

B TOM
qrcie
B
dopme
Ipax-
THYe-
CKOH
MOJro-
TOBKH

Jlabopa-
TOpPHBIE
3aHATHSA

B TOM
YHCIIE B
dopme
MIPaKTHU-
qeCKoi
MOJrO0-
TOBKHU*

CamocTo-
SITeNbHAS
pabora

(JIDII).  Bnusnue
IPO303alIUTHBIX

TpPOCOB U Tapai-
JICTBHBIX Ileer Ha
CONPOTHUBIICHUE HY-
JICBOM MOCJEIOBa-
tensHOCTH JIOII.

HecummeTpuunbie
KOpPOTKHE 3aMbl-
KaHHuA

Hcxonusie ypaBHe-
Husa.  JIByxdasHoe
K3.  Onnodaznoe
K3. JIByx-da3znoe
K3 na 3emmro. Coot-
Homlenue TokoB K3
pa3HbIX BUJOB MpHU
3a-MBIKAHUAX B OII-
HOM U TOM K€ TOUKE.

[1K-2

Pacuérsl HecuM-
METPUYHBIX KO-
POTKHX 3aMbIKa-
HUM

Pemenne ncxoaHbBIX
ypaBHeHuil. Ompe-
JICIICHUE 3HAYCHHI
nByx(haz-HOTO U O~
HopazHoro K3 B
pPa3IMYHBIX TOYKaxX
CXEMBI CHCTEMBI
3JIeK-TPOCHa0Xe-
aug.  Pacuér III1
MpU HECUMMETpHUY-
HbIX K3 pasHeiMu
METO-JaMH. AHalu3
cootHomenus TK3
Y 3HAYEHUH MOITHOMN
MomHoctu K3 pas-
HBIX BHJIOB TpH 3a-
MBIKAHUSIX B OJHOU

[1K-2




n/n

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpYyeMble KOMIETEHIHA

CemecTp

Bunnbl yue6Hoi padoThl, BKIOYasA
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YuUCie B
¢bopme
MIPaKTH-
qecKon
MOArO0-
TOBKH

IIpakTu-
YEeCKHUe
3aHATUA

B TOM
qrcie
B
dopme
Ipax-
THYe-
CKOH
MOJro-
TOBKH

Jlabopa-
TOpPHBIE
3aHATHSA

B TOM
YHCIIE B
dopme
MIPaKTHU-
qeCKoi
MOJrO0-
TOBKHU*

CamocTo-
SITeNbHAS
pabora

U TOH K€ TOUYKE
CXEMBI.

Oco0eHHOCTH O]-
HO(A3HBIX 3aMbl-
KaHUil B JIeKTPH-
YeCKHUX ceTsix
HanpsiKeHuem 6-
10-35 xB.
Opnodasuble 3aMblI-
KaHUs Ha 3E€MJII0 B
CeTsIX HaTpsbKe-
Huem 6-35 kB. Ila-
pameTphl CeTH Mpu
01HO(Da3HOM 3aMbI-
KaHUM Ha 3eMJIIO.
Ormpenene-uue Toka
3aMbIKaHUs Ha
3emimto. Kommnenca-
1Ml TOKOB 3aMbIKa-
HUS Ha 3eMJTIO.

[1K-2

Koporkue 3a-mbl-
KAHUSl B 3JIEKTPO-
YCTaHOBKAX
HANPS-’KEHHUEM 10
1 xB

OcobeHHoctu  pac-
yéToB TOKOB K3 B
ycTaHOBKax a0 |
kB. OcHoBHEBIE (hak-
TOpBI,  BIIMSIFOLIUE
Ha 1ok K3. Ilapa-
METPBhl  DIIEMEHTOB
AJIEKTPUYE-CKON
menu, HeoOXomau-
MbI€ JUIST pacuéra
toka K3.

CamMocTosTeabHas
pabota

[1K-2

15

Htoro

20

36

53




6 cemectp

n/a

Tema.
OcHOBHBIE BOIPOCHI

dopMupyeMble KOMIIETEHIMA

Cemectp

Bunbl yueOHo# padoThl, BKIIOYAs
€CaMOCTOSATEe/BLHYI0 padoTy CTY/IeHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YHCIIE B
bopme
MPaKTH-
YeCcKou
MOJIr0-
TOBKH

IIpakTn-
YECKHe
3aHATHSA

B TOM
qucIe
B
dopme
npax-
THYe-
CKOH
MOJIro-
TOBKH

Jlabopa-
TOPHBIE
3aHSTUSA

B TOM
quclie B
dbopme
MPaKTH-
qeCKoi
IIOTO0-
TOBKH ¥

Camocro-
SATENbHAs
pabora

MaTtemaTH4ecKoe
ONMHCaHUE Pa3Iny-
HBIX TepPexXoIHbIX
npoieccoB " 3a-
Aa4u ynpaBJieHUs!
nmu. CraTthyeckas
A JUHAMHAYECKast
ycroiunBocth 99C

[1K-2

Craruueckasn
YCTOHYUBOCTH
3JIEKTPOIHEPreTH-
YeCKHX CHCTeM
XapakTepucruka
MOIITHOCTH npo-
CTEHIIe CHCTEMBI
3JIEKTPOIEepEIayun.
Du3nyecKkuii CMBICI
yrina d. Ilonstue o
CTaTUYECKOMN YCTOM-
YUBOCTA CHCTEMEL.
XapakTepucruka
MOIITHOCTH npu
CIIOKHOM CBSI3U
CUHXPDOHHOM  Ma-
LIMHBI C YHEPIOCHU-
creMod. Bnusaune
[apaMeTPOB CXEMBI
Ha XapaKTEpUCTUKH
MOIIHOCTH. Xapak-
TEPUCTUKH MOIIHO-
CTU TEHEPATOPOB C
aBTOMaTHYCCKUMH
peryJsiTopaMu  BO3-
OyXKICHUSI. Jeii-
CTBUTEJIBHBIN IIpe-
hi(S)) MOTITHOCTH.

[1K-2




n/n

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpYyeMble KOMIETEHIHA

CemecTp

Bunnbl yue6Hoi padoThl, BKIOYasA
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YuUCie B
¢bopme
MIPaKTH-
qecKon
MOArO0-
TOBKH

IIpakTu-
YEeCKHUe
3aHATUA

B TOM
qrcie
B
dopme
Ipax-
THYe-
CKOH
MOJro-
TOBKH

Jlabopa-
TOpPHBIE
3aHATHSA

B TOM
YHCIIE B
dopme
MIPaKTHU-
qeCKoi
MOJrO0-
TOBKHU*

CamocTo-
SITeNbHAS
pabora

Bekrophbie ua-
rpaMMbl UM OCHOB-
HBIE ypaBHEHUS
IIpOCTENIIEH cu-
CT€MBI.  YTPOIIEH-
HOE€ MPEICTABICHUE
TEHEepaTopoB B pac-
yeTax CTaTUYeCKOM

YCTOWYUBOCTH.

Ilepexoxnbie mpo-
neccsl B y3jax
HATPY3KH
3JICKTPOJHEPreTH-
YeCKHUX CHCTEeM
OObmiast xapakrepu-
CTHKa y3JI0B
Harpy3ku. Xapakre-
PUCTUKH CHUHXPOH-
HBIX  JBUTATEJICH.
XapaKTepUCTUKU
ACUHXPOHHBIX [BU-
rarejiei. Orenka
CTaTUYECKOMN YCTOM-
YMBOCTU ACHUHXPOH-
HBIX U CUHXPOHHBIX
nsurareineii. Bro-
pUYHBIE KPUTEpUU
YCTOMYUBOCTH
Harpy3ku. BnusiHue
KOHJIEHCATOPHBIX
Oarapeil Ha ycTOH-
YUBOCTb HarpysKHu.
JlaBuHa  Hampsike-
HUSA B y3ie
Harpy3ku. BnusiHue
0OJBIIUX BO3MYIIIE-
HAW Ha PEXHUM pa-
00THI Harpy3ku. u-
HaMHUYeCKasi yCTOW-

[1K-2




n/n

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpYyeMble KOMIETEHIHA

CemecTp

Bunnbl yue6Hoi padoThl, BKIOYasA
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YuUCie B
¢bopme
MIPaKTH-
qecKon
MOArO0-
TOBKH

IIpakTu-
YEeCKHUe
3aHATUA

B TOM
qrcie
B
dopme
Ipax-
THYe-
CKOH
MOJro-
TOBKH

Jlabopa-
TOpPHBIE
3aHATHSA

B TOM
YHCIIE B
dopme
MIPaKTHU-
qeCKoi
MOJrO0-
TOBKHU*

CamocTo-
SITeNbHAS
pabora

YUBOCTH  JIBHTaTe-
JIeW MPU U3MEHEHUH
HaIPsKEHUS.
Habpoc  Harpysku
Ha pasurarenu. Ca-
MO3aIyCK JBUTaTe-
JICH.

ACHHXPOHHBIE pe-
JKHMbI  JJIEKTPO-
JHEePreTUYeCcKuX
cHUCTeM
Bo3HukHOBEHME W
o0mas xapakTepu-
CTUKA  aCHHXpPOH-
HBIX pexxuMOB. Ila-
paMeTpbl OCHOBHBIX
JJIEMEHTOB  JJIEK-
TPOIHEPTETUYECKUX
CUCTEM IIPU AaCHH-
XPOHHBIX pPEXUMAaX.
Hapymenne  cun-
XpOHH3Ma M IIepe-
XO0Jl B aCUHXPOHHBIN
pexuM. M3menenue
PEXUMHBIX  Iapa-
METPOB  CHUCTEMBI
IIpU  ACUHXPOHHOM
xoze. Ilocnencreus
ACUHXPOHHBIX  pe-
KUMOB. Pecunxpo-
HU3aIUsl U pe3yilb-
THpyIOLIas yCTOM-
YUBOCTb.

[1K-2

OuneHka 3JIeKTpoO-
MeXaHMYeCKUX

NPOLECCOB B CJI0K-
HBIX JHepreTuye-
CKHMX CHCTeMax

O6muit moaxon K
aHalu3y YCTOWYH-

[1K-2

10




n/n

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpYyeMble KOMIETEHIHA

CemecTp

Bunnbl yue6Hoi padoThl, BKIOYasA
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YuUCie B
¢bopme
MIPaKTH-
qecKon
MOArO0-
TOBKH

IIpakTu-
YEeCKHUe
3aHATUA

B TOM
qrcie
B
dopme
Ipax-
THYe-
CKOH
MOJro-
TOBKH

Jlabopa-
TOpPHBIE
3aHATHSA

B TOM
YHCIIE B
dopme
MIPaKTHU-
qeCKoi
MOJrO0-
TOBKHU*

CamocTo-
SITeNbHAS
pabora

BOCTU. MeTon Ma-
JIBIX KOJICOAHUM ISt
OLIEHKM  CcTaTuye-
CKOM yCTOMYHMBOCTH
AJICKTPOIHEPIETH-
YEeCKOH  CHCTEMEL.
Anann3  cratude-
CKOHl yCTOMYMBOCTH
CHUCTEMBI C YYE€TOM
nemMiupoBaHus
CamopackaunBaHue
U camMoBO30yx[e-
HUE B DJIEKTPOIHEP-
reTUYCCKOM cH-
cTeMme.

MeToabl  OLEHKH
3JIEKTPOMEXaHH-
YeCKUX IPOLecCcoB
B CJOKHBIX JHep-
reTHYeCKHX CHCTe-
Max

Kpurepnit I'ypuna
JUI OLICHKU CTaTH-
YECKON YCTONYUBO-
CTH. Kpurepuit
ycroiuuBoctu Pa-
yca. Kpurepnii
ycTouuBocTn Mu-
xainoBa. Meron D-
pa3z6uenus. OneHka
CTaTUYECKOMN YCTOM-
YUBOCTU  CHCTEMBI
Ipu  aBTOMaTHye-
CKOM peryjiupoBa-
HUU  BO3OYXKICHUS
reseparopos. Bro-
poit meron Jlamy-
HOBa [UIsl OLICHKHU
YCTOWYMBOCTH  CH-
crembl. Hopmarus-
Hble  TpeOOBaHUSA

[1K-2
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n/n

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpYyeMble KOMIETEHIHA

CemecTp

Bunnbl yue6Hoi padoThl, BKIOYasA
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YuUCie B
¢bopme
MIPaKTH-
qecKon
MOArO0-
TOBKH

IIpakTu-
YEeCKHUe
3aHATUA

B TOM
qrcie
B
dopme
Ipax-
THYe-
CKOH
MOJro-
TOBKH

Jlabopa-
TOpPHBIE
3aHATHSA

B TOM
YHCIIE B
dopme
MIPaKTHU-
qeCKoi
MOJrO0-
TOBKHU*

CamocTo-
SITeNbHAS
pabora

YCTONYUBOCTH
SHEProCUCTEM

Meponpusitusi 10
NOBBINIEHHUIO
YCTOMYHMBOCTH
3JIEKTPOIHEpPreTH-
YeCKHUX CHCTEeM
Knaccudukanus
MEPONPUATHH  TO-
BBILIAIOIIUX YCTOW-
YUBOCTh  3JIEKTPO-
SHEPTreTUYECKUX CH-
CTEM YMEHbILIECHHE
WHJIYKTUBHBIX  CO-
MPOTUBJIEHUH 3JIEK-
TPUYECKUX MAIITHH.
YBenudyeHue nocro-
SSHHOM  MeXaHuye-
CKOM MHEPLIUHU DJIEK-
TPUYECKUX MAIITHH.
[IpumeHnenune acus-
XPOHU3UPOBAHHBIX
U CUHXPOHHBIX Ma-
IIMH C MPOAOIBHO-
MONIEPEUYHBIM  BO3-
OyXKJIeHUEM.

[1K-2

HN3menenne mnapa-
MeTpoB TpaHc]op-
MaTOpOB U pexuMa
nxX HeuTpaneu. Ms-
MEHEHHE IapaMer-
POB JIMHUH JIEKTPO-
nepegaun. IIpume-
HEHUE JIMHUN W
BCTaBOK  ITOCTOSIH-
HOT0 TOKa. beicTpo-
JICUCTBYIOILUE BbI-
KJIIoyaTenu U 3a-
LIUTA.

[1K-2
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n/n

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpYyeMble KOMIETEHIHA

CemecTp

Bunnbl yue6Hoi padoThl, BKIOYasA
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

Jlek-
105078

B TOM
YuUCie B
¢bopme
MIPaKTH-
qecKon
MOArO0-
TOBKH

IIpakTu-
YEeCKHUe
3aHATUA

B TOM
qrcie
B
dopme
Ipax-
THYe-
CKOH
MOJro-
TOBKH

Jlabopa-
TOpPHBIE
3aHATHSA

B TOM
YHCIIE B
dopme
MIPaKTHU-
qeCKoi
MOJrO0-
TOBKHU*

CamocTo-
SITeNbHAS
pabora

IIpoxoabHast em-
KOCTHAasi KOMIIEH-
camusa. Ilepexiro-
YaTeJIbHbIE MYHKTHI
Ha JIMHUSX JIEKTPO-
nepegadyd.  Ycra-
HOBKa CHUHXPOHHBIX
KOMIICHCATOPOB U
YIPaBIIEMbIX  HC-
TOYHUKOB PEAKTHB-
HOM MOIIHOCTHA Ha
MIPOMEXYTOUHBIX
noacranuusx. Ilpu-
MEHEHHE LIYHTUPY-
OIIMX U TOKOOIpa-
HUYUBAIOIINX pPEAK-
TOPOB.

[1K-2

10

Meponpusitusi 10
NMOBBIIICHUIO
yYCTOHYMBOCTH Ha
3JIEKTPHYECKHX
CTAHUMAX U B CH-
cTeMax JJIeKTpPo-
CHa0KeHHn s
DneKkTpruYecKoe
TOPMO>XEHHE TEHE-
patopoB. ABTOMa-
TUYECKOE  PETYJIU-
poBaHHEe BO30YyXKIe-
HUS  CHHXPOHHBIX
MallIKH. ®dopcu-
POBKa BO30YKICHHS
CUHXPOHHBIX  Ma-
muH.  ABapuiiHoe
yIpaBle€HUE MOIIl-
HOCTBIO TypOuH
AJIEKTPOCTAHIIUH.
OTkiIr04eHne 4acTu
CUHXPOHHBIX  Ma-
IIUH B aBapUIHOM

[1K-2
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= Bunnl yue6Hoi padoThl, BKIIOYasA
£ CaMOCTOSITEJILHYIO PadoTy CTY/IEHTOB
Ea M TPYJ0eMKOCTh (B yacax)
2 B TOM B TOM |JlabGopa-| B TOM
z e quCcIe B YHCIIe | TOPHBIE | YHCIIE B
Ne Tema. M 3 dopme B | 3amsTus | popme
@ = ITpakTh-
n/ri | OcHOBHBIE BOIPOCHI 2 5 MPaKTH- dopme npaktu- | Camocro-
Jlek-
3 © | geckoit | KM | pak- YECKOU | sATENbHAas
> L1H samsTis | D
% MOATO- THYE- MOTO- pabora
z TOBKH CKoH TOBKH™*
S HOATO-
& TOBKH
pexume. Perynupo-
BaHUE pEeXUMa pe-
aKTUBHOH MOIIHO-
CTH  CHHXPOHHBIX
mamuH. Meponpusi-
THUSA, CBS3aHHBIE C
YCTaHOBKOM CHUCTEM
ABTOMAaTH4YCCKOI'O
yIIpaBJI€HUS.
CamocTosiTenbHast
I[IK-2 | 6 22
paborta
Htoro 20 14 18 60
BT.4. JIa-
BT.Y. B BT B 6oparop-
Uroro | ¢opme | Uroro (1)(; .1\./16 Hroro HBIE B Hroro
Wroro Jlexuu- | npaktu- | [IpakTu- HpaKgl/I‘Ie- nabopa- | dopme |camocTo-
OHHBIX | YEeCKOH | YecKux cxofi .| TOPHHIE | TIpaKTH- ATEIBHON
4acoB | MOATO- | 3aHATHIA rotopiy | SAHATHA 4ecKoil | paboThI
TOBKH MOATO-
TOBKH
38 50 18 113

6 IlepedyeHb y4eOHO-METOAMYECKOTO 00ecIeYeHH s IJIsl CAMOCTOSITEILHOM pa-
00THI 00YyYAKOIIMXCS 10 TUCHUILIMHE
1. TlepexomHbie MPOIECCHl B CUCTEMAX arpOMPOMBIIIIEHHOTO JIEKTPOCHA0XKe-
Hud. Kaura 1. CuMMeTprdHbIE 1 HECUMMETPUYHBIE KOPOTKHE 3aMbIKAHUS:
VYuebnoe nocodbue B.I'. Caszpikun, A.I'. Kyapskos. — Kybanckuii rocynap-
CTBEHHbII arpoyHuBepcuret, Kpacnoaap. — 2010. — 112 ¢.— Pexum no-
cryna:https://edu.kubsau.ru/file.php/124/05_CHast 1 1.pdf
2. Kynpsikos A.T'., CazpikuaB.I". DnekTpoMaraiTHbIE IEPEXOAHbBIE MPOLIECCHI B
AIIEKTPOIHEPTETUUECKHUX CUCTEMAX: yueOHOe mocobue /. — 2-e u3/l., UCIIPaB. u
nomn. Kpacaomap: Kyol'AY, 2017. — 255 ¢. — Pexum gocryna:
https://kubsau.ru/upload/iblock/ecd/ecda39b02422ef8717abc7a997a8299a.pdf

3. DneKTpOMarHUTHbIE MEPEXOIHbIE IPOLECCHI B AJIEKTPOIHEPTETUUECKUX CUCTE-
Max: METOJAMYECKUE YKa3aHus JJIsl MPOBEAEHUS MpakTuyeckux 3anstuii / B. T
Casbikun, A. I'. Kynpsikos, H. A. I'pankuna, A. B. Macenko. — KpacHoaap:
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https://edu.kubsau.ru/file.php/124/05_CHast_1_1.pdf
https://kubsau.ru/upload/iblock/ecd/ecda39b02422ef8717abc7a997a8299a.pdf

Ky6I'AY, 2015. — 59 c. — Pexwum no-
cryna:https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt zan - _kopija.pdf.

4. B.I'. Cazbikun, A.I'. KyapskoB. DneKTpoMarHuTHbIE IEPEXOAHBIE TPOLIECCHI:
yueOHuK st By30B. — KpacHonap: Kyol'AY. — 2014. — 250 ¢— Pexum no-

cryna: https://edu.kubsau.ru/file.php/124/Uchebnik EHMPP_2014.pdf

7 ®OH OLEHOYHBIX CPEACTB ISl MPOBEACHUSA MMPOMEKYTOYHON aTTeCTAIMU

7.1 IlepeyeHb KOMIIETEHUMH € YKAa3aHHEM 3TANOB UX (POPMUPOBAHUA B IIPO-
ecce 0CBOeHHs 00pa30BaTeJbHOM MPOrpaMMbl

Howmep cemectpa*™

Otansl GOPMHUPOBAHUS U TPOBEPKH YPOBHS C(HOPMUPOBAH-
HOCTH KOMITETCHIIMI 110 TUCIUIUINHAM,
npakTukaM B npouecce ocBoeHust OI1

Indp 1 HaMMeHOBaHUE KOMIICTCHIUH
1IKC-2 - Cnocoben yuacmeosamo 6 0OpeanHu3ayu mexuuyecko2o 00CIyICUBanust 1eKmpoodo-
PYO0BaHUSL 00BEKMOB IIEKMPOCEMEB020 XO3AUCMEA,;

Vxaszvisaromces Homep
cemecmpda no 603pacmaHuro

Ykaszviearomes nocreoosamenvro OL!CL;MI’ZJZMHbZ, npakmuxKu

4

COBpCMeHHHe TCXHOJIOTUHW MOHTAKA B 3JICKTPOOHCPICTUKC

4

MoHTax CpPCACTB aBTOMAaTU3alluN

5

OcHOBHOE U BCIIOMOraTeIbHOE 000pyI0BaHUE HETpaIULH-
OHHOM M BO300OHOBJISIEMOM SHEPreTUKU

TeopeTnueckre 0OCHOBBI HETPAAUIIMOHHON U BO30OHOBIIsIC-
MOW SHEPTreTUKHU

Oprann3annoHHO-PACIIOPAIUTENBHBIE TOKYMEHTHI B 2JIEK-
TPOIHEPTETHKE

aﬂeKTpI/I‘ICCKI/Ie CTaHIIMH U IIOACTaHIINHN

Hepexo;[m,le NPOoUECCHI B JJICKTPOIHEPTETUICCKUX CH-
cTeMax

OKcIuTyaTanusi CUCTEM 2JIEKTPOCHAOKEHUS

DHEProTeXHOJIOTUYECKOE UCIIOJIb30BAHNE HETPATUIIMOHHOMN
1 BO300HOBJISIEMOI SHEPreTUKU

6,7

DNeKTPOCHAOKEHHE

Penelinas 3ammra 1 aBTOMaTU3anus IEKTPOIHEPTETUUECKUX
CUCTEM

CucTeMBbl KOHTPOJISI M yU€Ta dJIEKTPUIECKON SHEPTUH

~ |~

Opranm3anys padoT 1Mo/ HaBEICHHBIM HAINPSHKEHUEM

7,8

DJIEKTPUYECKUE CETH

HpOI/I3BO}ICTBeHHa$I ITPpaKTHKa

[IpenaumioMHas npakTuka

00| CO| 00|~

BrimonHenue u 3anuTa BBIMTYCKHOW KBaTU(DUKAITMOHHOM pa-
OOTHBI

7.2 OnucaHune noka3arteJjieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANAaX UX GOpMHUPOBaAHMS, ONIMCAHUE HIKAJIbI OLCHUBAHUSA
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IInanupyemsble
pe3yJIbTaThI
OCBOCHMS
KOMIIETCHIINU

YpoBeHb OCBOEHUS

HEYIOBJIETBOPH-
TEJILHO
(MHHUMAaITBHBIN)

yIIOBJIETBOPH-
TEJILHO
(oporoBblit)

XOPOILO
(cpemunit)

OTJIUYHO
(BBICOKMIN)

Onenounoe
CPEelCTBO

Vkazvisaemcs wughp u naumenoanue KomnemeHyuu.:
IIKC-2 - Cnocoben yuacmeogams 6 OpeaHu3ayuy MexHu4ecko2o 00CayHCUBaAHUs IeKMpoooo-
PYyoosanust 00beKmos 2J1eKmpocemeso20 X03aicmaa,

3HaTh:
opraHusa-
UI0 TEXHU-
YecKoro 00-
CITY>KHUBaHHS
U PEMOHTa
00BEKTOB
AJIEKTPOCETE-
BOI'O XO3SH-
CTBa;

YMmerTh:
MIPUMEHSET
METOJIBI Hu
TEXHUYECKHUE
CpeACTBa HC-
OBITAHUH U
JIMAarHOCTHUKH
00BEKTOB
3JIEKTPOCETE-
BOIO XO3sH-
CTBa;

Baangern:
CIIOCOOHO-
CTBIO IIOHH-
MaTh 3aJa4u
JKCIUTyaTa-
UA  OOBEK-
TOB DJIEKTPO-
CETEBOr0 XO-
3qiCTBA.

Ha sx3ameHne | YpoBeHb Crynent ot- | Ha sx3amene | Oxsamen.
CTYICHT JO- | CTyJ€HTa He- | HOCUTEIbHO | CTYIIEHT CBO-
MyCKaeT 3Ha- | JOCTaTOYHO | IOJIHO OpH- | OOMHO OpH-
YHUTENbHbIC BbICOK. [lo- | eHTUpYETCS B | €HTUPYETCS B
OIMUOKK U | MMyCKaroTCA Marepuaie U | Mmarepuaie u
OoOHapyXKH- omuOKH U 3a- | OTBeuaeT 0e3 | oTBevaer Oe3
BaeT  JIMIIb | TPYJHCHUS 3aTpyAHCHUH | 3aTpyaHe-
HAYalbHYIO | [IPH H3JI0XKe- | IPU KOH- | Huil. Cmoco-
CTENEHb OpU- | HUM MaTepH- | Tpoje  3Ha- | O€H K BBINOJ-
GHTallMM B | aJa. Hui. Jlomyc- | HEHHUIO CIOXK-
Marepuae. KaeT HE3Ha- | HBIX  3aJia-
YUTENHHOE HUM, TMOCTa-
KOJIMYECTBO | HOBKE LEJen
OIHO0K. U BBI-OOpe
Cnocoben k | myTed ux pe-
BBIMOJTHEHHIO | aTH3aI[UH.
CJIOKHBIX 3a-
TaHUN.
Or 40 o 0| Ot 60 mo 40 | Ot 80 mo 60 | Ot 100 mo 80 | Tecmwi
%. Heobxo- | %. Bemmonne- | %. B uenom | %. Or-nuu-
qUMa 3Ha4M- | HI€  TecCTa | IpaBUJbHAs | HOE€  BBIMOJI-
TeabHas yIOBJIETBO- | paboTa C | HEeHHE TecTa
nanbHEHIas | pgeT MUHHU- | OmpenenéH- | C  He-3Hauu-
pabota g | MaTbHBIM HBIM KOJIUYE- | TEIBHBIM KO-
YCIEIIHOTO | KPUTEPHUSIM CTBOM OIIIH- | JTAYECTBOM
IPOX 0K Ie- 60K OLIMOO0K
HUS TeCTa
Tema pede- | Umerorcs cy- | OcHOBHBIE Boinonuensl | Peghepam.
paTa He pac- | eCTBEHHbIe | TpeboBaHUsA | Bce TpebOoBa-
KpbITa, OOHa- | OTCTYIUIEHUs | K pedepaTy | HUS K Hamu-
py’XuBaeTcsi | OT TpeOoBa- | BHIIIOJHEHBI, | CAaHHIO pede-
CYIIECTBEH- | HUM K pede- | HO MpU ITOM | paTa: 0003Ha-
HOE HE-TIOHHU- | pUPOBAHUIO. | JOIYIIEHBI 4YeHa  Mpo-
MaHue Tipo- | B wactHocTH: | HemouéThl. B | Onema u
OeMbl WU | TEMa  OCBE- | YACTHOCTH, 000CHOBaHa
pedepaT He | meHA JIMIIb | UMEIOTCSA He- | €€  aKTyallb-
MPEJICTaBJICH | YaCTUYHO; TOYHOCTH B | HOCTb;, Clie-
BOBCE. JOTTYTIIEHBI W3JIOKEHUW | JIaH  aHaJIn3
(dakTUuecKue | MaTepuana; | pa3IMYHBIX
OIHUOKH B CO- | OTCYTCTBYET | TOUEK 3pEHUS
JepKaHUU JoruYeckas | Ha paccMmart-
pedepara; MOCIIEZIOBAa- | PUBAEMYIO

TCJIBHOCTh B

npobiemMy u
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IInanupyemsble

YpoBeHb OCBOEHUS

pe3yIIbTaThI HCYIOOBJICTBOPU-| YIAOBJICTBOPH- OHeHOque
OCBOCHHA TEJIBHO TEJBHO Xopoo TS CpEACTBO
KOMIICTCHIMH |(MuHMMaNbHBINA)| (OPOTOBBIN) (cpezemii) (BerCOKHH)
OTCYTCTBYIOT | CY)KICHHSX; | JOTHYHO W3-
BBIBOJIBI. HE BBIJICP)KAH | TO)KEHA CO0-
00béM pede- | cTBEHHAs TMO-
pata; uMme- | 3uIMs; cdop-
IOTCS YIyIIe- | MyJIHPOBAHBI
HUS B 0OpM- | BBIBOJIBI,
JICHUH. TemMa  pac-
KpbITa  TOJ-
HOCTBIO, BBI-
NepKaH
00BEM;  cO-
OJIFOIEHBI
TpeOOBaHMS
K BHEIIHEMY
odopmite-
HHUIO.
B xome pa- | Padora moxn- | Ctyaent pac- | Pabota BbI- | 3adanus nabo-
OOTHI U B OT- | HOCTBIO BBI- | TEPSUICS U HE | IMOJIHEHA PAmMopHbIX U
yere OOHapy- | MOJIHEHA  C | OTBETHJI Ha 2 | MOJHOCTBIO | NpaKmu4eckux
KUJIUCH B CO- | JIOMYCTH- BOIpoca mpu | 0e3 morpeui- | pabom,  3a-
BOKYMHOCTH | MBIMH  TIO- | 3allIUTe. HOCTEH W 3a- | wuma omué-
BCE HENO- | TPELIHO- Henouers, MEUYaHHM. moe
CTaTKu, OT- | cTsAMU: 1) 60- | OUCKHU U He-
MEYEHHBIE B | Jiee 4yeM Ha 2 | rpyObie
TpeOoOBaHUAX | BOIIpoca IO- | OUIMOKH B CO-
K OLICHKE | IyUeHbl  HE | JAepKaHUU
«yIIOBJIETBO- | BEpHBIE OT- | PH 0e3-
PUTENBHO», a | BETHI, 2) MO- | yIPEYHOM
Takxke: 1) pa- | mydyeHbl pe- | OTBETE Ha BCE
00Ta BBIMOJI- | 3YNBTATHl  C | BOMPOCHI
HEHa He TOJ- | OONBIION TO- | TAKXKE  Olle-

HOCTBIO, 2)
OTYET BBI-
IIOJIHCH
HEOPEKHO, 3)
HMEIOTCS
rpyobie
OIIMOKH HE
IO3BOJIAIO-
IIHE CJelIaTh
MpaBUIILHBIE
BBIBO/IEI.

TPEUIHOCTHIO,
HO TI03BOJIS-
12001117 (SHENS) (S8
J1aTh npa-
BUJIbHEIC BHI-
BOAbI, 3) B
oT4eTe OBLIO
JIOITYIIIEHO He
Ooee 2 omm-
6ok (B 3a-
MMHCH EIUHMI]
U3MEpeHus, B
BBIYHCIIC-

HUsIX, Tpadu-
Kax, Ta0au-
Iax, cxemax,

HUBAIOTCS B
yeTbipe Oai-
na.
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YpoBeHb OCBOEHUS

IInanupyemsble
PESYIBTATBL |peynoBneTBOpH-| yIOBIETBOPH- <ODOLLIO OTIHYHO Onenounoe

OCBOCHUS TeNLHO TeNBHO (C é’HHﬂﬁ) — CpPEeACTBO
KOMIICTCHIMH |(MuHMMaNbHBINA)| (OPOTOBBIN) P

aHaJu3ze Io-
rPELIHOCTEN

U T.J.).
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[Tnanupyemeie VPOBEHB OCBOCHUS
PC3yIbTATRI HCYIOOBJICTBOPU-| YIAOBJICTBOPH- OHeHOque
OCBOCHHA TEJIBHO TEJBHO Xopoo TS CpEACTBO
KOMIICTCHIMH |(MuHMMaNbHBINA)| (OPOTOBBIN) (cpezemii) (BerCOKHH)

Ha 3auere YpoBeHb Crynent or- | Ha 3auete 3auem

CTYJIEHT JI0- | CTyACHTa He- | HOCUTEJIBHO | CTYACHT CBO-

IyCKaeT 3Ha- | JOCTaTOYHO | [OJIHO OpH- | OOHO OpH-

YUTEJIbHBIC BBICOK. Jl0- EHTUPYETCS B | CHTUPYETCS B

OIIUOKH U MyCKalOTCs Marepuaie U | MaTepuaiie u

oOHapyXHu- OIIUOKH U OoTBeYaeT 0e3 | oTBeuaeT Oe3

BAECT JIUIIb 3aTpyAHCHUS | 3aTPYJHEHUN | 3aTpy/He-

HAYyalbHYIO | [IPU U3JI0XKe- | MPHU KOH- Huit. Cnoco-

CTENEHb OpU- | HUM MaTepu- | TPOJIE 3Ha- OCH K BBITIOJI-

€HTalluu B ana. Hui. /lonyc- | HEHHIO

Marepuaie. KAaeT He3HA- | CIOKHBIX 3a-
YUTENHHOE JaHWi, mo-
KOJIMYECTBO | CTAHOBKE Ie-
OIINOOK. Jeil U BbI-
Crnocoben k| 6ope myTeit
BBIMOJIHEHHIO | UX pean3a-
CJIIOXKHBIX 3a- | IUH.
aHUU.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUA WM HHbIE MaTepPUaJbl, He00X0AMMbIe

JJI51 OLEHKM 3HAHUI, YMEHM i, HABBIKOB H ONBITA J1eSITeJIbHOCTH, XapaKTepu-
3yIIMX dTanbl GOpMHUPOBAHHUS KOMIIETEHIIUI B IIpollecce 0CBOCHUS 00pa30-
BaTeJIbHOM NPOrpaMMbI

IIpumep 3aganus 1abopaToOpHOM PadoTHI.

JlabopaTtopHas pabota Nel

NCCJIEJJOBAHUE CTATUYECKOM YCTOMYNBOCTH

OJJHOMAIIIMHHOW SHEPTOCYCTEMBI

[ens paGoTsl: U3yunTh BAMsTHUE TApaMETPOB BHEITHEHN DJIEKTPUUECKON CETH
Y IPOMEKYTOYHON HArpy3KH Ha CTATUYECKYI0 YCTOMYMBOCTH OJHOMAILIMHHON dHEP-
TOCUCTEMBI.
1. Buipazumb ucxoonvle OanHbvle 6 cucmeme OMHOCUMETbHBIX eOunuy. /s
IMO20 6HINOIHUMD CTIEOYIOUUE OCUCMBUA:
— 0003HAYUTH PUMCKUMHU LT (ppaMu HOMepa cTyneHel Tpanchopmanuu: [ — cTynens
sHeprocucreMsl; I — ctynens npucoeanHenus Harpysku; 111 — ctynens reaeparopa
L
— CUNTAs], 4YTO SJHEPTrOCUCTEMA, IPUEMHBIE IIMHBI KOTOPOU IPUHUMAIOTCS B KAYECTBE
IMH O€CKOHEYHON MOIIHOCTH, 001a/1aeT OECKOHEUHBIM PETYIUPYIOIUM 3 hexToM
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Harpy3Ku, 4TO NPUBOJUT K HEU3MEHHOCTH HANIPSDKEHUS Ha IWHAX, 331aThCA Ha MEp-
BOM CTYIICHU
S.=1000 MBA, U, =U.=118kB;

— paccuuTaTh 0a3MCHBIC HAMPSHKEHUS HA OCTAIBHBIX CTYNEHSIX, UCTIONb3Yys KO3 u-

ueHTH Tpanchopmanuu Tpanchopmaropos T1 u T2:

L? S
HB(T2) . T -T7
a1’ _L" > Lsm =U oIl
He(T12)

U

HH(T]) |

Ugn = U

HB(T!)
— onpeaenuts nepexouyto IJIC 1 HanpsKeHUE YHEPTOCUCTEMBI
E’' Ue

L‘:, = — L'CDE=.'—=1;
* Usmi Usi

— OIIPEJICIIUTH COIPOTUBIICHUS AJIEMEHTOB 3KBUBAJICHTHOM CXEMBbI 3aMEIICHUS:
reneparopa I’

2 2

’\-:)C 3 .\':1 . _- S6L‘VH0,‘:1.[' : Rroc —| RI_ o) SﬁL'HOt(-l; -
DSHOMIL 5“[ SSHO.\H' olll
P
SHO\H' = N '
COSQOHO\!F
tpanchopmaropoB T1 u T2
Ss S
‘r‘rloc =‘rrl iy : Rﬂoc =RTI = ,0]
5Usy SUsn
S- ¥
Xr20e T X102 ° §LVZ ; RTZOC = RTZ <Lf02
U611 SUal
muaun BJI1 u BJI2
XL~ S5, R _Ry-Li-Ss
Xoe = ) ? loe — L,:
Usn 6l
» _ X Ly-Ss . R =R02'L2'S’
“20e — 2 ’ 2oe L,:
Usni 6l

— BBIPA3UTb 3HAYCHHUSA MOIHHOCTCﬁ Harpys3kKku B CUCTEME OTHOCHUTCIIbHBIX CINMHUIL

P O, 5
Phoe =] %ﬁ : onc i %’, ; Qxﬁoc = ~%6 J

2. Boinoanume cnedyroujue gbluucaumenbuvle IKCHEPUMEHMbL:

1. ITpoBecTH pacyeThl YIIIOBBIX XapaKTEPUCTHUK MOIIIHOCTHA CO CTOPOHBI F€HE-
paTopa 1 co CTOPOHBI KOHLIEHTpUPOBaHHOU sHeprocucteMsbl (ILIBM) st uneanusu-
POBAHHOM MOJIENIM SHEPTOCUCTEMBI 0€3 TPOMEKYTOUHON HArPpy3KHU:

P, =0; Q4 = 0; R = 0 ny1g Bcex 3JIEMEHTOB CXEMbI 3aMEIICHUS.

JI71s1 3TOrO paccyuTaTh:

a) COMPOTHUBIICHHUS:
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gI =Ji1—;c T Jlxlce T J,.":TI-DC" ZZ = ijEDE + J’.":QDC H Z =Zl +ZZ = Z‘?jy :
0) yron a = 90 °— 3 unu B cpene MathCAD: ¢ = 90 °deg — arg(Z);
B) 3HAYECHUS COOCTBEHHBIX MOIIHOCTEHW M MAaKCUMyMa B3aUMHOW MOIIIHOCTH:

E‘-/

oe

2

i -sin(¢) U

Pi= ;P = e -sin(a"); e =|E;e 'Ucoe;
2] 12 2]
I') YIJIOBBIE XapaKTEPUCTUKU cO CTOpOH reneparopa P1(6) u IIIBM P, (3), nuamenss
yroi & ot 0 1o 180 rpamycoB, 1o CIEAYIOIMIMM 3aBUCUMOCTSIM:
P(8)=R, +B,ysin(d-a); PR(J)==P,+ B, sin(d+a).

2. IlpoBecTn pacyeThl YIJIOBBIX XapaKTEPUCTHUK CO CTOPOH reHeparopa U
[IBM g uaeanu3upoBaHHOM MOJIEM SHEPTOCUCTEMBI MPU MOAKIIOYEHUU Peak-
TOpa:S, =jOpR=10
JIns1 3TOrO paccuuTars:

a) KOMIUIEKCHOE COMPOTUBIICHUE UHYKTUBHON HArpy3Ku

2 2
7

=2 o  Ehgs v :
(B2+0) (B +jO,) o 70 Mg

U - U HE(T])
HOC U
bll

0) COOCTBEHHbIE U B3aMMHOE CONPOTUBIIEHUA 1O Gopmynam (3-5), npu 3TOM Hc-

Z—:*:ZH:

M0JIb30BaTh 3HAUYCHUS CONPOTUBICHUMN Z1, Z U3 MyHKTA 1,a;

B) JOMOJIHSIIOIIKE YTIIbI TI0 hopmyiam (7);

I') YIJIOBBIC XapaKTEPUCTUKH cO cTOpoH reneparopa P1(0) u LIIBM P,(d) mo dpopmy-
nam (1-2), usmensist yros 6 ot 0 1o 180 rpamycos.

3. ITpoBecTu pacueTsl, aHAJIOTUYHBIE 1. 2, TPU MOAKIIOUYEHUN KOHIEHCATOP-
HOit GaTapen: S, = —jQxg; R = 0.

4. Ha ogHoM rpaduke mocTpouTh yIIOBbIE XapaKTEPUCTHUKUA CO CTOPOH I'eHe-
patopa P1(8) u IIIBM P(d), paccuntannsie B myHkTax 1-3.

5. IlpoBecT pacueTrbl, aHAJOTUYHBIE 1.2, MPU TMOJAKIIOUYEHUU AKTUBHOMN
HArpy3KHu: S, = P,;R = 0. Ha omHOM rpaduke MOCTPOHTH YIJIOBBIE XapaKTEPU-
CTUKHU co cTopoH reHeparopa P1(0) u LLIBM P2(d) , paccuntannble B myHKTax 1 u 5.

6. [IpoBecTu pacyeThl YIJIOBBIX XapaKTEPUCTUK SHEPrOCUCTEMBI U T'eHepa-
TOpa JiIi YTOYHEHHOW MOJIEIN DHEPTrOCUCTEMBI 0€3 MPOMEKYTOUYHON HArpy3KU:
P, =0; Q4 = 0; R # 0 ay1s1 BceX 2JIEMEHTOB CXEMbI 3aMEILICHMUS.

Jlmg 3TOTO paccunTaTh:

a) COMPOTHUBJICHHUS:

Z, =R+ jXoc+ R oo+ jX110e T+ R

_Z_Z = }?T:L\C + j't‘rloc + Rloc + j'\.loc H Z— = Zl R Z-Z = Zeju

+ _]'.\'1 oe :

Tloe loe
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0) yrioBbIE XapaKTEPUCTUKH, UCTIONB3Ys popMyiibl myHKTa 1 (0, B, T).

7. Ha ogHOM rpaduke noCTpOUTh YIOBbIE XapaKTEPUCTHUKU CO CTOPOHBI Ie-
Hepartopa P1(0) u IIIBM P; (3), paccuntannbie B myHKTax 1 u 6.

8. CaMOCTOATENBHO BBIOPATh (JOPMYJIBI M IPOBECTHU PACUETHI YIJIOBBIX XapaK-
TEPUCTHK CO CTOPOH reneparopa u LLHIBM s yTouHEeHHOW MOJENH PH MOAKITIOYE-
HUU aKTUBHO-MHIYKTUBHON Harpy3KH C mapaMeTpamu, IPUHATBIMU U3 TyHKTOB 2 U
5: S, =P, +j Qp; R # 0. Paccuntannbie XapaKTEPHCTHKH U XapaKTCPUCTUKH W3
IYHKTa 2 IOCTPOUTH HAa OJHOM TpaduKe.

9. CamocTosTeNnbHO BEIOpaTh (HOPMYIIBI U IPOBECTH PACUETHI YTIOBBIX XapakK-
TEPUCTUK SHEPrOCUCTEMBI U T€HepaTopa JUisl YTOYHEHHOW MOJIETN NP MOAKII0Ye-
HUU aKTUBHO-€MKOCTHOM Harpy3KH C rapaMeTpamu, NpUHATBIMU U3 TyHKTOB 3 U 5:
S, = P, — jQxg; R # 0. PaccunTanHble XapaKTepPUCTHKN U M3 IyHKTa | TIOCTPOMTH
Ha OHOM Tpaduke.

Oo6paboTka pe3yabTaTOB pacyera

1. ITo pe3ynbraram pacdeTa IyHKTa | onpenenuTs nepesaBacMyro MOIIHOCTh
P10 B HOpMabHOM pEXHME IHEPrOCUCTEMBI, PUHAB KOIPPHUIIMEHT 3araca CTaTu-
yeckol ycroilunBocTH reHeparopa ker = 25% u nokasarb 3Ty MOILIHOCTb Ha BCEX
PUCYHKaX.

2. Ilo Benuuune P1o onpenennts Ko3QPUIUEHTHI 3anaca CTaTUYECKON yCTOM-
YHMBOCTH F€HEPATOPA JIJIA SKCIIEPUMEHTOB 2, 3, 5, 6, 8, 9.

3. Ilokasath Ha rpadmkax coOcTBeHHbIE MOITHOCTH P11 1 P22 , Makcumym B3a-
MMHOM MOITHOCTH Pioy 11715 9KCTIEpUMEHTOB 5,6,8.9.

4. Iloka3arp Ha rpadukax JOMOJHSIOIINE YTIJIbI 012 ISl SKCIIEPUMEHTOB 5, 6,
8, 9.

5. OTBETUTH MHUCHBMEHHO HAa KOHTPOJIBHBIE BOIIPOCHI.

KonTpoJsbHbIe BONPOCHI

1. I[To xkakOMy IPaKTUYECKOMY KPUTEPHUIO OMPEACIIAETCS CTaTUYECKas yCTOM-
YUBOCThH OJTHOMAIIMHHOMN 3HEPrOCUCTEMBI?

2. Tlouemy yMmeHbIIIA€TCSl IPEAEN CTATUUECKON YCTOMUYMBOCTH OJJTHOMAIIIH-
HOU 3HEProCUCTEMBI IIPH MOAKIIOYEHUHN IIYHTUPYIOIIEro peakTopa’?

3. IloueMy noBeIIIAE€TCSA NPEAEN CTATUYECKON YCTOMYMBOCTH OJTHOMAIIMHHOM
HHEPrOCUCTEMBI MPHU MOAKIIOYEHUHN KOHIEHCATOPHOU OaTapen?

4. I[louemMy B yTOUHEHHOW MOJIEJIM SHEPTrOCUCTEMBI YTIIIOBbIE XaPAKTEPUCTUKH
P1(0) u P2(0) He copnagarot?

5. Iloyemy AOMONHSIOUIUHI YTOI 012 MOXKET IPUHUMATh KaK MOJI0KU-TEIbHbBIE,
TaK 1 OTPHULIATEIIbHBIE 3HAYEHUS?

6. IloueMy AOMOIHSIOIIME YIJIBI 011 U O2 HE UMEIOT OTPULATENBHBIX 3HAYE-
HUN?
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Conep:xkanue oT4yeTa

B otuete no nabopaTopHoit paboTe cieyeT MPUBECTH CXEMY JIEKTPO-Tiepe-
Jlayu, CXEMY 3aMElIEHUs], UCXOJHbIC JaHHBIC JJII pacyeTa, OCHOBHbIC (DOPMYyIIbI,
rpaduKy, MyHKTHI 3a/1aHus IO 00pabOTKe pe3ybTaTOB pacueTa, MUCbMEHHBIE OT-
BETHI HA KOHTPOJIbHBIE BOIIPOCHI.

IIpuMmepsI TecTa

1. Kakue si6nenus, npoucxooawue 6 mpexgasnoii 31eKmpuyeckol cemu ¢ He3a-
3eMNIEHHOU HeUMPAbIo, HA3bI8AIOM KOPOMKUM 3AMbIKAHUEeM?
*3ambikanue Mexay dazamu,
3ambikaHue Mexay (a3oi U HyJIEBBIM ITPOBOJIOM,
3ambikaHue Mexy (has3oil u 3emIIei,
3aMbIKaHHE MEXIY HYJIEBBIM MPOBOJOM U 3€MIIEH.

1. Kakoe u3 uzgecmmuuix U006 KOPOMKO20 3aMbIKAHUSL HA3bIBAIONM CUMMEMPUY-
HoIM?

Onnodasnoe,
*Tpexdaznoe,
JByxdaszHoe,
JIByx(azHoe ¢ 3a3eMIICHHON HETPAJIBIO.

2. Vxaoicume, kakoe 0CHOBHOE QONYWeHue npu pacuemax moKos KOpomro2o 3a-
MBIKAHUSL CNPABEOIUBO 0I5 CeMU BbICOKO20 HANPAICEHUSL U HENPUEMIEMO 05
cemeil HU3Kko2o (0o 1 kB) nanpsoicenun?

[IpeneOperxxeHre UHAYKTUBHBIMU COTIPOTUBIICHUSIMU,
*[IpeneOpekeHNEe aKTUBHBIMHU COTIPOTHUBIICHUSIMH,

[IpeneOperxeHne MyCKOBBIMU TOKAMU JIBUTATENICH,

[TpeneOpexeHrneM MOIITHOCTSIMU JBUTATEIICH.

3. Umo nazviearom no3uyuoHHoOU cucmemot?

*T0 Takas cucTeMa, B KOTOPOU MapaMeTphl pexuMa 3aBUCAT OT TEKYIIETo Co-
CTOSIHMSI, B3AUMHOTO TMOJIOKEHUS, HAalIpUMep, pOTOPOB I'€HEPAaTOPOB U JBUTATENEH
HE3aBUCUMO OT TOT0, KaK ObUIO IOCTUTHYTO 3TO cocTosinue. [Ipu 3ToM peanbHbie
JTUHAMUYECKHUE XapaKTEPUCTUKHU AIIEMEHTOB CUCTEMbI 3AMEHSIOTCS CTATUYECKUMU .

DTO0 CBS3M MAPAMETPOB PEKUMA CUCTEMBI, IIPE/ICTABIICHHBIE AHATIUTUYECKH UITU
rpaUyecKu U HE 3aBUCAILINE OT BPEMEHHU. DTU CBS3U BBISABISIOTCS B OCHOBHOM B
YCTAaHOBUBLIEMCS PEXKUME CUCTEMBI.

DTO CBA3M MAPAMETPOB PEKUMA CUCTEMBI, IIPEICTABIICHHBIE AHATUTUYECKH UITU
rpauyecKy U 3aBUCALINE OT BPEMEHH. JTH CBSI3U BBISBISIOTCS B OCHOBHOM B yCTa-
HOBUBILIEMCS PEXKUME CUCTEMBI.
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OTO CBA3H napaMeTpoB pCiKUMa CUCTCMBbI, IPCACTABJIICHHBIC daHAJIMTUYCCKH WJIN
Fpa(I)I/I‘{CCKI/I N HC 3aBUCAIINC OT BPCMCHH. OTHU CBS3HU BBIABJISIOTCS B OCHOBHOM B
HCYCTAHOBHUBIICMCS PCIKUME CUCTCMBI.

4. Ymo maxoe cmamuyeckue xapakmepucmuku?

*ITO CBSI3M MApaMETPOB PEKHUMA CUCTEMBI, MPEACTaBICHHBIC AHAIUTUYECKU
WM TPaUIECKH M HE 3aBUCSIIHNE OT BPEMEHH. JTHU CBSI3H BBISBIISIFOTCS B OCHOBHOM
B YCTAHOBHUBUIIEMCS PEKUME CUCTEMBI .

DTO CBSI3U MAPAMETPOB PEKUMA CUCTEMBI, TPEJCTABICHHbIC AaHATUTUYECKU WU
rpaUIECKU U 3aBUCSIITNE OT BPEMEHH. DTHU CBS3H BBISBIITIOTCS B OCHOBHOM B yCTa-
HOBUBILIEMCS PEKUME CUCTEMBI.

DTO CBSI3U MMAPAMETPOB PEKUMA CUCTEMBI, TPEACTABICHHbIC AHATTUTUYECKU UITU
rpaduyuecKku ¥ HE 3aBUCSIINE OT BPEMEHHU. DTH CBSI3U BBISBISIOTCS B OCHOBHOM B
HEYCTAHOBUBLIEMCS PEKUME CUCTEMBI.

DTO Takasi CUCTEMA, B KOTOPOU MapaMeTpbl peKUMa 3aBUCAT OT TEKYILETO CO-
CTOSIHUS, B3aUMHOTO IIOJIOKEHUS, HAIIPUMEP, POTOPOB FEHEPATOPOB U JIBUTATEIIEH
HE3aBUCUMO OT TOT0, KaK OBbLIO JIOCTUTHYTO 3TO cocTosinue. [Ipu aTom peanbHble
JTAHAMHAYECKHUE XAPAKTEPUCTUKHU 3JIEMEHTOB CHCTEMBI 3aMEHSIFOTCA CTATUYECKUMM.

5. ,ZZCZI’I’Ib onpedeﬂeﬂue NOHAMUIO camopacKkadusarue.

*T0 BUJI 2JIEKTPOMEXAaHUUYECKOI HEyCTOMYUBOCTH F€HEPATOPa, KOT/Aa y €ro po-
TOpa, BPALIAIOIIErOCs ¢ OCHOBHOM 3KCILTyaTallMOHHOM CKOPOCTBIO IIPU HEKOTOPOM
3HAYEHUH YyTJIa, TOSBIISIOTCS KOeOaTeNbHbIE H3MEHEHNS CKOPOCTH U YIJIa C yBeJU-
YUBAIOLIENCA aMIUIMTYI0M BIUIOTH JO BBINAACHUSA U3 CUHXPOHU3MA .

*ITO BUJ PJICKTPOMEXAHUUYECKON TIEPHOUIECKON HEYCTOMUYUBOCTU IHEPTOCH-
CTEMBI, IIPU KOTOPOU POTOP CUHXPOHHOM MAaIlIMHBI COBEPIIAET CAMOIIPOU3BOJIBLHBIE
KOJIeOaHMsI, 3aKaHYMBAIOLMECS JINOO BBINAJEHUEM MAILIMHBI U3 CUHXPOHU3MA, JIN00
YCTaHOBJICHHEM KaKOT0-TO MPEAEIBHOIO KA KOJIeOaHH, NPeNnaTCTBYIOIIHNX HOP-
MaJbHOM paboTe SHEPTOCUCTEMBI .

DTO BUJ 3JIEKTPOMArHUTHOW HEYCTOWYMBOCTH T€HEPATOPOB, NIPU MOSIBICHUH
KOTOPOW B 3HAYUTENBHOU CTENEHU WIIN IMOJHOCTBIO TEPSIETCA BO3MOKHOCTD yIPAB-
JIEHWS yCTAHOBUBIIUMCS PEKUMOM. [Ipr 3TOM B OTIEIBHBIX TOYKAaX CUCTEMBI CAMO-
IIPOU3BOJIBHO MOTYT YCTAHABJIMBATHCS 3HAUYCHUS HAIPSIKEHUM, OMACHBIEC JJIS U30-
JSIUM 000PYIOBaHMUSL.

6. /lamb onpedenenue nouamuio camosozoyicoeHue.

*TO BHJ AJICKTPOMArHUTHON HEYCTOMYMBOCTH T'€HEPATOPOB, TIPH IOSBICHUN
KOTOPOH B 3HAYUTEIILHON CTETICHU WIIH ITOJTHOCTBIO TEPSICTCS BO3MOXKHOCTH YITpaB-
JICHUS YCTAaHOBUBIIUMCS PSKUMOM. [Tpy 3TOM B OTIEITBHBIX TOUKAX CUCTEMBI CaMO-
MIPOU3BOJIBHO MOTYT YCTAHABIIMBAThCS 3HAYCHUS HAIPSHKCHHUH, OMACHBIC NI MU30-
JSUUA 000PYIOBAHUS .

DT0 BU JIEKTPOMEXaHINUECKON HEYCTOMYMBOCTH TeHEepaTopa, KOTaa y ero po-
TOpa, BPAILLIAIOIIETOCsI C OCHOBHOM 3KCIUTyaTallMOHHONW CKOPOCTBIO MPU HEKOTOPOM
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o1

3HAYCHUH yTJIa, TOSBISIOTCS KOJieOaTeIbHbIE N3MEHEHUS CKOPOCTH U YTJIa C YBEIH-
YUBAIOIIEHCA aMIUTUTYI0M BILIOTH J10 BBIMAJACHUS U3 CHHXPOHU3MA.

OT0 BUJ AJIEKTPOMEXAHUYECKON MEPUOIUYECKON HEYCTOMYMBOCTH SHEPrOCH-
CTEMBI, IIPU KOTOPOH POTOP CUHXPOHHOW MAaIlIMHBI COBEPIIAET CAMOMPOU3BOJIbHBIE
KOJIeOaHM s, 3aKaHYMBAIOIIMECS JINOO BBINIAACHUEM MAILIMHBI U3 CHHXPOHU3MA, JIN0O
YCTaHOBJICHHEM KaKOT'0-TO MPEAEIbHOIO IUKJIa KOJIeOaHH, MPENnITCTBYIOIIMUX HOP-
MaJbHOM paboTe SHEPrOCUCTEMBI.

7. Hapacmanue moka u HAnpsaxicenus 8 npoyecce camoso3nyHcOeHUst MOdcem
Oblmb.:

* AIepuOIMYECKUM (CUHXPOHHOE CaMOBO30YKIEHHUE) .
*KonebaTenbHbIM (ACHHXPOHHOE CaMOBO30YKICHHE) .
[lepuonuueckum (CHHXPOHHOE CaMOBO30YXKIEHUE).
[TukOBBIM (ACHHXPOHHOE CAMOBO30YXKICHHE).

Crtpykrypa pedepara:

1)  TUTYJBHBIH JHCT;

2)  miaH paboThI ¢ yKa3aHHEM CTPAHHMII KaXKI0TO BOIIPOCa, MOIBOIPOCa
(myHKTa);

3) BBEJICHHUE;

4)  TEKCTOBOE M3JIOKEHHE MaTepuaa, pa30MTOC Ha BOIIPOCHI U MO IBOIIPOCHI
(TyHKTBI, TOAMMYHKTHI) C HEOOXOJUMBIMU CChUTKAMH Ha UCTOYHUKHU, UCIIOJIH30BAH-
HBIE aBTOPOM;

5)  3aKiIouYcHHE;

6)  CIIMCOK HMCIOJB30BAHHOM JTUTEPATYPHI,

7)  TPUIOKEHHS, KOTOPBIEC COCTOAT U3 TaOJUII, TUarpaMM, rpauKkoB, pUCyH-
KOB, CXeM (HeoO0s3aTenbHas yacTh pedepara). [Ipunoxenus pacnoiararoTcs mo-
CJIEJIOBATENFHO, COTIIACHO 3ar0JI0BKaM, OTPaXKAIOIINM UX COCpKAHUE.

Temsbl pepepaToB

Pacuér HEelCTBYIOIIETO HAYAIBHOIO 3HAYEHUE MEPUOAUYECKON COCTABJISIOUICH
TpexdazHoro Toka Kopotkoro 3ambikanus (TK3)

YdeT u3MEHEHUSI aKTUBHOT'O COITPOTUBIICHUS ITPOBOJHUKOB IPU KOPOTKOM 3aMbIKa-
HUH.

Oco0OeHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMbIKaHHS B 3JIEKTPOYCTAaHOBKAaX TMOCTO-
SSHHOTO TOKa C aKKyMYJISITOPHBIMU OaTapesMH.

Y4eT u3MEeHEHHSI aKTUBHOT'O COMTPOTUBJICHUS IIPOBOJHUKOB IMPH KOPOTKOM 3aMbIKa-
HUH.

DNEeKTPOIMHAMUYECKHUE CUIIBI B 3JIEKTPOYCTAaHOBKAX.

Tepmuueckoe BO3AECUCTBUE TOKOB KOPOTKOI'O 3aMbIKaHUSI Ha ITPOBOJIHUKHU.
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7. CxeMbl 3aMeIIeHUs HYJIEBOH MTOCIIE0BATEILHOCTH TPAHC(POPMATOPOB U aBTOTPAHC-
dbopmaTopoB.

8. Cxembl 3aMelleHusl MPSMON TOCIEI0BATEIBHOCTH TPAHC(HOPMATOPOB (AaBTOTPAHC-
(GbopMaToOpoOB) U CIBOEHHBIX PEAKTOPOB U UX MAPAMETPHI

9. Omnpenenennie yaapuoro TK3 B 3a1aHHBIX TOUKAX CXEMBI.

10.Onpenenenue aeicTyroiero 3HaueHus yaapaoro TK3 B 3a1aHHBIX TOUKaX CXEMBI.

11.0Onpenenenue 3Hauenus nByxdaznoro TK3 B 3a1aHHBIX TOUKAX CXEMBI.

12.0Onpenenenune ognodaznoro TK3 ans Touek B ceTsix HampspkenueM 220 — 110 B.

13.Pacuét 3HaueHus moiHON MOIHOCTH K3 B 3a/1aHHBIX TOYKAX CXEMBI.

14.CpaBuenue 3HaueHus TK3 1is pa3auuHbIX MECT M BUJIOB ITOBPEXKICHHUSL.

15. Oco0eHHOCTH yyeTa KOMIUIEKCHOM Harpy3Ky IpH pacyeTe TOKOB KOPOTKOTO 3aMbl-
KaHMUSL.

16.Be160p ocHOBHOTO 3HEproodopymoBanms: TypOoreHeparopoB (TI) m cumoBbIX
TpaHCHOPMATOPOB INEKTPOIHEPIETUUECKON CUCTEMBI.

17.0npenenenue ynapuoro TK3 B 3a1aHHBIX TOUKAX CXEMBI.

18.CocraBnenue skBUBaIeHTHOUM cxembl 3amerieHus DIC ¢ yuetom TI' ¢ APB mpo-
nopuuonansHoro aevicteus (I1J1) u TI' ¢ APB cunbnoro nevictust (ClI).

19.0npenenenue 3Hauenus npyxdaznoro TK3 B 3a1aHHBIX TOYKAX CXEMBI.

20.Pacuer DJIC cxemnl 3amenienus mist TI 6e3 APB, TT' ¢ APB ITJI u TT" ¢ APB C/I.

21.UccnenoBanue mnpejena nepeaaBacMoil MOITHOCTH TIPU MTOCTOSIHCTBE HAIPSIKEHUS
B y31e Harpy3ku (TI" 6e3 APB, TI' ¢ APB I1/{ u TT' ¢ APB CJ).

22.0Onpenenenne kod((HUIIMEHTOB 3amaca CTaTHYeCKON YCTOMUNBOCTH.

23.Pacuér 3"Hauenus moHoi MomHocTH K3 B 3a1aHHBIX TOYKAX CXEMBI.

24.3amac CTaTUYECKOW YCTOMYMBOCTH y371a Harpy3ku mo kpureputo dE/dU>0.

25.0mnpeneneHne COMPOTUBICHUS AKBHBAJIEHTHOTO TeHepaTtopa cuctembl it TI ¢
APBII u TT c APB CJ.

26.13menenus E'skB npu nusmenenun UHarp.

27.Y CcTONYMBOCTB y371a HATPY3KU B 3aBUCHMOCTH OT yJIaJIEHHOCTH SKBUBAJICHTHOTO T'e-
HepaTopa.

28. lonmycTMoe BpeMst TIepephbIBa AJIEKTPOCHAOKEHUS 110 YCIOBUIO YCTOMYHUBOCTH JK-
BUBAJICHTHOTO JIBUTATEIIS.

29.3Ha4eHUS CKOTBKCHHS DKBUBAJICHTHOTO ACHHXPOHHOTO JBUTATEIIS.

30.1IpenenpHOE BpeMEHS MepephiBa dIEKTPOCHAOKECHMUS.

31.01eHKa ycnoBUs CaMO3aIlyCcKa 3KBUBAJIEGHTHOTO CHHXPOHHOTO JIBUTATEIIS.

32. lunaMuyecKkuii mepexoIHOM Npouecc Npy OTKIIOUeHU: oaHou n3 JIDII.

Bonpocsl k 3k3aMeny.

1. IlpuuuHbl BO3HUKHOBEHHUs mnepexoanbix mnpoieccoB (III1) B (cuctemax snexTpo-
cHabxenus) COC.

Hau6Gonee pacnpoctpanennsie npuanHbl nosisnenus 111 8 COC.

[TprurHbI BOBHUKHOBEHUSI KOpOoTKUX 3aMbikanuii (K3) B COC.

Buabl KOpOTKUX 3aMbIKAHUM.

OcHosubie nocneacteust K3 pist COC.

oW
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6. Haznauenue pacueroB TOKOB KOpoTKoro 3ambikanus (TK3).

7. Haznauenue uccnenoBanuii u pacueros I1I1.

8. ®aktopsl, onpenenstomue Bioop Mecta K3 B COC.

9. TpeOoBanus U JONYIIEHUS, IpeabsIBiIsieMble K pacuetam TK3.

10.Tpexdasznoe K3 B Hepa3BETBICHHOM 1IETIH.

11.13menenue Bo BpemeHnu TK3 u ero coctaBistomux.

12.®akTopsl, Biusonme Ha yaapHsiid TK3 u ero neficTByroliee 3HaYCHHE.

13.YcnoBusi BO3BMOXXKHOCTH TIPEHEOPEKEHUST aKTUBHBIM MJIM HHTYKTUBHBIM COIPOTHB-
nenueM K3 nenm.

14 .TTopsinok pacuera cummeTpruuHbiX TK3. CoctaBnenue cxem K3.

15.0OcHOBHBIE METO/1bI TPEOOPA30BAHMSI CXEM 3aAMEIIECHHUS U IPAKTUYECKUX PACUETOB
TK3.

16.CymHOCTh METO/1a MCTIONB30BaHMS KOA(P(OUIIMEHTOB TOKOPACTIPECTICHHS.

17.Crioco0Obl 3ajaHus TapaMeTpPbl JIEKTPUIECKON CUCTEMBI.

18.MeToa cHMMETPUYHBIX OCTABIISIOLIHX.

19.I1opsaok pacuera HecummeTpuuHbx TK3.

20.Cneuu¢uka cocTaBlI€HUsI CXEM 3aMEIlICHUs IpsIMOM, 0OpaTHOW U HYJIEBOM IMOCIIe-
JIOBATEJIBHOCTH.

21.0co0eHHOCTH CUMMETPUYHBIX COCTABIISIOLIUX IPU pacyeTe COIPOTUBICHUM AJIEKT-
POYCTaHOBOK.

22.I1paBuiio SKBUBAJICHTHOCTH MPSMOM MOCIET0BATEIEHOCTH.

23.KoMIIeKCHBIE CXEMBI 3aMEIICHNUS KOPOTKO3aMKHYTOM IIETIH.

24.CpaBHeHHE TOKOB U HAPsDKEHUH MPU pa3NTUYHBIX BUIaX HecuMMeTpuuHoro K3.

25.0cobenHocTH 3aMbIKaHus (ha3bl Ha 3EMITIO B CETAX C M30JIMPOBAHHON HEUTPAJIbIO.

26.Metoauka onpenenaeHue TokoB K3 st ceTeit ¢ m301MpoBaHHON HEUTPATIBIO.

27.Metoasl orpanndeHus TokoB K3 Ha 3emMiIro 11 ceTeil ¢ M30IMPOBAHHON HEHTpa-
JIBIO.

28.0cHOoBHBIE crIOcOOBI orpaHrdeHus TOKOB K3 m1st cereli ¢ M30JMpoBaHHONW HEHTpa-
JIBIO.

29.0co0enHocTtu pacuera TokoB K3 B asiekTpoycTaHOBKax HampsbkeHueM a0 1 kB.

30.01nnuus B pacyeTHBIX CXeMax JEKTPOYCTaHOBOK HAIpsiKeHHEM J0 U Bbiie 1 kB.

31.ITopsinok pacuera TokoB K3 B a5iekTpoycTaHOBKaxX HampsbkeHueM 1o 1 kB.

32.0co0eHHOCTH COCTaBIIEHUs CXeMbI 3aMereHus s pacuera TK3 B anekTpoycra-
HOBKax HampsbkeHuem 1o 1 kB.

33.BiusiHue aBTOMaTHYECKOro BO30YKIE€HUSI CHHXPOHHBIX MAIlIMH Ha TOK KOPOTKOTO
3aMbIKaHUSI.

34.Metozpbl pacuera TOKOB KOPOTKOTO 3aMbIKaHUSI B TPOU3BOJIbHBIA MOMEHT BPEMEHH.

35.Ynpomenue pacuera TK3 B mpou3BoJIbHBIII MOMEHT BPEMEHH.

36.Meroauka pacuera TK3 1o ycoBepIieHCTBOBAaHHBIM KPUBBIM.

37.Pacuet TK3 npou3BobHBII MOMEHT BPEMEHH IO OOLIEMY U UHANBUAYAIbHOMY U3-
MEHEHHUSM.

38.YVuer BaustHUS 3nekTpudeckoil cuctembl Ha TK3 B MpoM3BOJIBHBIA MOMEHT BpeE-
MEHHU.

39.Xapakrepuctuka cxem npombsiiuieHHbBIX COC. OCHOBHBIE CIIOCOOBI OTpaHUYEHUS
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TokoB K3.

40.0OcHoBHbIE c1TOCOOBI peryaupoBanus ToOkoB K3 Ha cTagusix mpoeKTUPOBaHUS U IKC-
rryarauu COC.

41 .Metoauka onpeeneHusi HanOOJIbIIETo IeUCTBYIONIET0 3HAYE€HUS TTOJTHOTO TOKA KO-
POTKOTO 3aMbIKaHHUSI.

42.Yupomenue cxem 3amernieHuss COC HamnpspkeHreMm Boiie 1 kB.

43.0mnpeneneHue napaMmeTpoB JIEMEHTOB CXeMbl 3aMelIeHUs] TPaHC(HOPMATOPOB U aB-
TOTpaHC(HOPMATOPOB.

44 OrmpenencHue mapaMeTPOB IIEMEHTOB CXEMbI 3aMEIICHUS BO3AYIIHBIX M KaOeb-
HBIX JIMHUW 3JICKTpOIepeay.

45.0npeneneHue napaMeTpoB JIEMEHTOB CXEMbl 3aMEIICHUSI aCHHXPOHHBIX JIBUTaTeE-
JIel 1 CHHXPOHHBIX MAIllH.

46.0mnpenencHue mapaMeTpPOB MIEMEHTOB CXEMbI 3aMEITCHUST KOMIUIEKCHOW Harpy3KH
U DJIEKTPUUECKOU CHCTEMBI.

47 Tlapametpsl ceTd Tpu OAHO(DAZHOM 3aMBIKAHWKM Ha 3E€MJIIO0 C HU30JUPOBAHHOM
HEUTPAJIBIO.

48.KomneHcaiusi TOKOB 3aMbIKaHHS Ha 3€MJIIO B CETH C U30JIMPOBAHHON HEHTPAJIBIO.

Ilpumep npaxmuuecKkux 3a0anus 0na IKIAMEHA

3aoaua.InexTpuyecKas LUeMb COCTOUT U3 IMOCJIEA0BATEIBHO COECIUHEHHBIX pEeaK-
TOpa ¥ KaOeIbHOW JTUHUU JITTUHOMN 2 KM.

P

KI
<l
I_fa_|_D N

P: xp = 0,450M, Iy =10004, U, = 10kB;

KJl: 1 = 2 kM, x5 = 0,08 OM/KM.
OnpenenuTs WHIYKTUBHOE CONMPOTUBIICHUE DJIEMEHTOB IIENMHM B OTHOCHUTEJIHHBIX
€AUHHUIIAX IPU HOMUHAJIBHBIX YCIOBUAX peakTopa.

3a0aua. MoHOCTD reHeparopaP, = 25 MBT, cosgp = 0.8,U, = 10.5,x, =
0.2.(oTHECEHO K HOMUHAIBHBIM yCJIOBUSIM). HailTu conpoTHBIIEHUE TeHEpaTOpa B
OmMax.

3aoaua. PeakTuBHOE COTPOTUBIIEHUE BO3AyITHOU rHUM paBHO 0,4 Om/kM, ayivHa
muann 1=160 kM, Hanpsbkenue 115 kB. Onpenenuts cCONpoTUBIICHUE IMHUK B OTHO-
CUTEJIbHBIX €NHUIIAX, MPpUBEIEHHOE K MomIHOCTH S=200 MBA.

3aoaua.MomHOCTH criioBOTO Tpanchopmaropa S, = 5,6 MBA, U, % = 7,5%. Ilo-
TEPH aKTUBHOW MOITHOCTH MPH HOMHHAIBHOM pexume AP, = 75,5 kBT. Koaddu-
et Tpancdopmaruu n,=38/6,3. HailTu peakTUBHOE CONPOTUBIICHUE TpaHCHOP-
Maropa B OMmax, NpuBeIeHHOE K HanpspbkeHuto 38 u 6,3 kB COOTBETCTBEHHO.
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Bomnpocs! Kk 3a4eTy ¢ OLIEHKOH

. YCTOMYUBOCTh PEKUMOB JIEKTPUUECKUX CUCTEM IIPU MaJIbIX BO3MYILICHUSX.

. YCTOMYHUBOCTD PEKUMOB IIIEKTPUUECKUX CUCTEM ITPHU OOJIBIINX BOZMYIICHUSX.

. CTaTnyeckue U TMHAMUYECKUE XapaKTEPUCTUKU HArPYy3KH.

. MonenupoBaHue 31EKTPOMEXaHUUECKUX MEPEXOIHBIX MPOLECCOB B JIIEKTpUYE-

CKHX CHCTEMAaX.

5. AHanmu3 yCJIOBHI U CPEACTB CTAOMIN3ALUU PEKUMOB CUCTEMBI.

6. CpencrBa obecnieuenust ycroitunBoctr pesxumon COC.

7. DIJIEKTpO3HEPreTHyecKas CUCTEMA, €€ PEXKUMBI U TapaMETPHI.

8. Krnaccudukanus 3neKTpoMexaHn4ecKiX nepexoaHbix mporeccos (OMIIIT).

9. HccnenoBanne MakCUMalIbHBIX M MPEICTbHBIX HArpy30K DJIEKTPOIHEPreTHIC-
CKHX CUCTEM.

10.TpeboBanus, npeabaBIsieMble K pexXUMaM U IMpoleccaM 3JIEKTPOIHEpTreTuIe-
CKHMX CHCTEM.

11.KauectBo DMIIII B 351€KTPOIHEPTETUYECKUX CUCTEMAX.

12.0Ocy11ecTBUMOCTD peKUMa U ONPEIETICHUE YCIOBUM €r0 CyIIeCTBOBAHUS.

13.YcToHYUBOCTD 3JIEKTPUUYECKUX CUCTEM U METOJIbI €€ UCCIIEIOBAHMUSL.

14 MonenupoBanue IMIIII B 371eKTpOIHEPTETUUECKUX CUCTEMAX.

15.OHepreTudeckas TpPaKTOBKa KPUTEPUEB YCTOMYMBOCTHU 3JIEKTPOIHEPIETHUECKUX
CUCTEM.

16.CooTHomIeHUsT MEX Ty TapaMeTpaMu B JIEKTPOIHEPTETUIECKON CUCTEME.

17.Cratnueckast yCTOMYMBOCTD 3JIEKTPOIHEPTETUUECKON CUCTEMBI, AIEKTPOIBUTa-
TEJIEW U y3JI0B HAarPy3KH.

18./lunamMuyeckasi yCTOMUYHMBOCTD M €€ IPAKTHIECKHE KPUTEPHH.

19.VccnenoBanne AMHAMUYECKON YCTOMYMBOCTH METOJaMU TUTOIIAICH U TTOCIIEIO0-
BaTEJIbHBIX NHTEPBAJIOB.

20.Pe3ynbTupyrormias ycTOWYUBOCTh JIEKTPOIHEPTETUUECKON CUCTEMBI.

21.Buspl BHyTPEHHETO HAPYIIECHHUS CTATUUECKONW YCTOMYMBOCTH AJIEKTPOIHEPT€TH-
YECKOU CUCTEMBI.

22.VccnenoBaHue yCTOMYMBOCTU PEryIMPYEMBIX CHUCTEM, YU€T aBTOMATHYECKHX
PeryyisaTopoB BO30YKIEHUS MPHU UCCIEAOBAHUN YCTOMYMBOCTHU 3JIEKTPOIHEpre-
THUYECKOU CUCTEMBIL.

23.0Omnpenenenre npeaesibHOro yria u BpeMeHu otkitouenust K3 B anekTposnepre-
TUYECKOU CUCTEME.

24.CraTudeckue U JMHAMUYECKHE XapaKTePUCTUKH HArPY3KH JIEKTPOIHEPreTHYe-
CKHX CHCTEM.

25.JlaBuHa HaMpPSDKEHUS U CIIOCOOBI €e MPe0TBPAICHUS.

26.Ponp  3MEKTPUYECKOrO0 IEHTPA CHCTEMbI, MPEACTABICHHUE DJIEKTPUUYECKON
Harpy3KH.

2. .VccnenoBaHue ONpOKUIbIBAaHUS SJICKTPOABUTATEICH B CUCTEMaX 3JIEKTPOCHa0-
KEHUS.

28.Knaccudukanus MEeponpUsTUH 10 MOBBIIIEHUIO YCTONUYNBOCTH AJIEKTPOIHEPTe-

TUYECKUX CUCTEM M CUCTEM DJIEKTPOCHAOKEHUS.

OO DN -
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29.VccnenoBaHue BIUSHUAS UCIIONBb3YEMbIX CPEICTB aBTOMATHKHU AJIEKTPOCTAHLININ
Ha MOBBIIIEHNUE YCTOMYMBOCTHU 3JIEKTPOIHEPTETUUECKUX CUCTEM.

30.UccnenoBanue BIMSHUS UCIOJIb3YEMbIX CPEICTB PEJICHHOM 3aIIUThI U aBTOMa-
THUKU Ha MOBBIIIEHUE YCTOMYMBOCTHU 3IEKTPOIHEPTETUUECKUX CUCTEM.

31.IIpoexTrpoBaHNE MEPONIPUATUN TTOBBIIIICHUS] YCTOWYUBOCTHU AJIEKTPOIHEPTETU-
YECKUX CUCTEM M CUCTEM DJIEKTPOCHAOKEHUS.

32.Yt0 Takoe aBTOMATHYECKOE pErylupoBaHUE BO30YKICHHUS CUHXPOHHBIX Ma-
IuH?

33.Uto Takoe hopcupoBKa BO30YKICHUS CHHXPOHHBIX MAITHH?

34.Kak mpou3BOIUTCS OTKIIOYCHHE YaCTH CUHXPOHHBIX MalllH B aBApUHHOM pe-
KUMe?

35.Kak BBIMONHSIETCA PEryIUpOBaHUE PEKUMa PEAKTUBHON MOITHOCTH CHHXPOH-
HBIX MaIlIAH?

36.Kakue ocyniecTBIsOTCSI MEPOTIPUSTHS, CBSI3aHHBIE C YCTAHOBKOW CUCTEM aBTO-
MaTHUYECKOTO yIPABIICHUA?

37.Knaccudukanus MeponpusiTUil NOBBIIIAIOIINX YCTOHYUBOCTD AJIEKTPOIHEPIe-
TUYECKHUX CUCTEM.

38.BnusiHue Ha yCTOMYMBOCTh YBETUYEHUS MOCTOSSHHOW MEXaHUYECKON MHEpLHU
IEKTPUYECKUX MAIIVH.

39.3MeHeHne napaMeTpoB TpaHCPOPMATOPOB U PEKKUMA UX HEHUTpaseil.

40.bricTpoAeCTBYIONINE BBIKITIOYATEIN U 3aIIUTa ISl TIOBBIIICHUIO YCTOMYUBO-
CTH DJIEKTPOIHEPTETUUECKUX CUCTEM.

41.BausiHue Ha yCTOMYMBOCTH MPOAOIBHON €eMKOCTHON KOMIIEHCAIUH.

42 TlpuMeHeHrne ITyHTUPYIOLUX U TOKOOTPAaHUYUBAIOIINX PEAKTOPOB.

43.YcTaHOBKA CHHXPOHHBIX KOMIIEHCATOPOB M YMPAaBISEMbIX HCTOYHHUKOB PEaK-
TUBHOW MOIIHOCTH Ha TPOMEKYTOUHBIX MOACTAHIIUIX.

44 Kputepuii ['ypBuiia 1yist OleHKH CTaTHUYECKOM YCTOMYHUBOCTH.

45.Kputepuii ycToitunBocti Muxaitiosa.

46.01eHKa CTaTUYECKON YCTOWYMBOCTH CUCTEMBI IIPH aBTOMATHUYECKOM PEryIHpO-
BaHUH BO30YKICHUS I€HEPATOPOB.

47.HopMmaTuBHbIE TpeOOBaHUS YCTOMUUBOCTH YHEPTOCUCTEM.

48.Heobxo1uMMble U TOCTaTOUHbIE YCIOBUS YCTOMYMBOCTH PELICHUS TMHEHHOMN O~
HOPOJHOW CHCTEMBI.

7.4 MeTtoauvecKkue MaTepuaJibl, OoNpeae/siioime nNpoueaypbl oueHnBa-
HHSl 3HAHUI, YMEHU U HABBIKOB U ONBITA IEATEIbHOCTH, XaPAKTEPHU3YOIIHX
JTanbl (OPMUPOBAHUSA KOMIIETEHIMH

Ony0MKOBaHHBIE METOJIMUECKUE MaTepHasbl, OMPEIACIISIONINE MPOIEaypPhl
OIICHKHW 3HaHUM, yMeHU U HaBbIKOB: OcbkuH C.B. Metoanueckue pekoMeHaaiuu
10 MPOLIEAYPE OLUCHUBAHUS 3HAHUW, HABBIKOB, YMEHHUM U ONbITA AEATEIBHOCTH, HA
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sTanax ¢popmupoBanus komnetreHuil.- Kyol'AY.- Kpacuonap, 2014.- 34 ¢c. — Pe-

KUM I[OCTyrIa:
https://kubsau.ru/upload/iblock/8d1/8d16a59faalf2e97e7383a8c3c81c739.pdf.

KoHTponb 0CBOEHMSI IUCHIUIUIMHBI M OLIEHKA 3HAHUHA 00y4aroIuxcsl Ha JK3a-
MeHe npousBoautTcs B cooTBeTcTBHH ¢ [lnm KyOol'AY 2.5.1 «Tekymuit KOHTpOIb
yCIIEBAEMOCTH M MPOMEKYTOUHASI aTTECTALMS 00YUarOIINXCS.

Texymmii KOHTPOJIb IO JUCLUIUIMHE MO3BOJSET OLUEHUTh CTENEHb BOCIPHUS-
TUSl y4EOHOTO MaTepuaia u MPOBOJUTCS JJIsl OLIEHKH PE3yJbTaTOB U3YUEHUsI pa3/e-
JIOB/T€M JUCLUILIMHBI.

Texymmii KOHTPOJIb MPOBOAUTCS KaK KOHTPOJIb TEMAaTHYECKUM (IO UTOTram
U3YyYEHUs ONpPEAENIEHHBIX TEM JUCLMIUIMHBI) U PYOEKHBIN (KOHTPOJIb ONpPEIEIICH-
HOTO pa3zelia Uiu HECKOIBbKUX Pa3AesioB, IEPE] TEM, KaK IPUCTYIUTh K U3yUYECHHIO
OuYepeHON YacTH Y4EeOHOro MaTepuraa).

Texkymuii KOHTPOJIb 3HAHUU CTYJAEHTOB UMEET CIICYIOIINE BUBL:

- YCTHBIM OIIPOC HA MIPAKTUYECKUX U CEMUHAPCKUX 3aHATHAX;

- IPOBEPKA BBINIOJHEHUS INCbMEHHBIX 3aJJaHUN;

- 3alIMTa JaOOPATOPHBIX PadOT;

- TECTUPOBAHUE (IMMCbMEHHOE WM KOMITBIOTEPHOE);

- KOHTPOJIb IOCEIIECHUS CTYyICHTaMU JIEKIIMH, TPAKTUYECKUX, CEMUHAPCKUX U
71abopaTopHBIX paboT.

Kpurepuu ouenku 1adoparopHbix pador:

Ornenka «5» (OTJIIMYHO): BBITIOJIHEHBI BCE 3a/IaHUsI JTAOOPATOPHON PabOTHI,
CTYJEHT YETKO 1 0€3 OIIMOOK OTBETUJI HA BCE€ KOHTPOJIbHBIE BOIPOCHI.

OneHka «4» (XopouIo): BBIMOJIHEHBI BCE 3a/1aHUs 1a0OPATOPHOU paboThI, CTY-
JIEHT OTBETHJI HA BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEYAHHSIMHU.

Onenka «3» (yZOBJIETBOPUTEILHO: BBIIIOJIHEHBI BCE 3aJaHUsl JIaDOPaTOPHOU
paboTHI C 3aMEUaHUsIMU, CTYJIEHT OTBETUJ Ha BCE KOHTPOJbHBIE BOMPOCHI C 3aMe-
YaHUSIMU.

Onenka «2» (He 3a4TEHO): CTYJCHT HE BBIMOJHWI WM BBHITIOJHUI HEmpa-
BUJILHO 337]aHusl J1a0OpaTOpHOUM pabOThI; CTYIAEHT OTBETHJI HA KOHTPOJIbHBIE BO-
MPOCHI C OLIMOKAMHU MJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI

Pedepar - muchMeHHBIN JOKIIA]T WK BBICTYIUICHHE TI0 BEIOpaHHOM TeMe. OT-
JUYUTEIIbHON 0COOEHHOCTBIO JAHHOTO BHJIa padoT gBisieTcst cOop uHbopmalm u3
HECKOJIbKMX UCTOYHUKOB U YETKO CTPYKTYpPUPOBAHHBIN Ha BbIX0A€e Marepuai. Kpu-
TEpUEM OLIEHKH pedeparta sSBIAIOTCS: HOBU3HA TEKCTa, 000CHOBAHHOCTH BHIOOpA HC-
TOYHUKOB JIUTEPATYPbl, CTETIEHb PACKPBITHS CYIIIHOCTH BOIIPOCA, COOTIOACHUS Tpe-
OoBaHMI K OPOPMIIEHUIO.

OneHKa «OTIUYHO» - BBIMOJHEHBI Bce TPeOOBaHUs K HamMcaHuio pedepara:
o0o3HaueHa mpobiieMa U 000CHOBaHA €€ aKTyaJIbHOCTh; C/IeJIaH aHaJU3 PA3IUYHBIX
TOUYEK 3PEHUS Ha pacCMaTpUBAEMYIO IIPOOJIEMY U JIOTUYHO U3JI0)KEHAa COOCTBEHHAs
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MO3UIKs;, CPOPMYIUPOBAHBI BBIBOJBI, TE€Ma PACKpPhITa TMOJHOCTHIO, BBIICPKAH
00bEM; coOJI0ICHBI TPEOOBAHUSI K BHEIIIHEMY O(DOPMIICHHIO.

O1ieHKa «XOpOoIIo» - OCHOBHBIE TPeOOBaHUS K pedepaTy BBINOJHEHbI, HO MPU
ATOM JOMYIIEHBI HEJOUYETHL. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B U3J10KEHUU Ma-
TepHaya; OTCYTCTBYET JIOTMYECKAS MOCIIEIOBATENBHOCTD B CYKJAECHUSX; HE BBIIAEP-
*aH 00BEM pedepara; UMEIOTCS YIYIIEHUS B 0)OPMIICHHH.

OlnieHKa «yJIOBJIETBOPUTEIIBHOY» - UMEIOTCSI CYIIIECTBEHHBIE OTCTYIUICHUS OT
TpeboBaHMii K pedeprpoBaHuio. B yacTHOCTH: TeMa OCBEIlleHA JIUIIb YaCTUYHO; JI0-
nyIIeHbl (PaKTUYEeCKUE OMOKU B cofiep:KaHuu pedepaTa; OTCYTCTBYIOT BBIBOJIBI.

OreHKa «HEYIOBIETBOPUTEIIBHO» - TeMa pedepara He pacKpbITa, OOHAPYKH-
BaeTCs CYIIECTBEHHOE HEMTOHUMaHUeE MpoOaeMbl WK pedepar He NMpecTaBiIeH BO-
BCE.

TecToBbBIE 3aJaHUSA

OLeHKa «OTJINYHO» BBICTABIIIETCA MPHU YCIOBUU NPABUIBHOTO OTBETA CTY-
JICHTa HE MEHEe 4eM Ha 85 % TEeCTOBBIX 3aJaHUN.

OLeHkKa «XOpOIIO» BBICTABIISECTCS MPHU YCIOBUU MPABUIBHOIO OTBETA CTY-
neHTa He MmeHee yeM Ha 70 % TecTOBBIX 3aJaHul.

OueHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCS MPH YCIOBUHU IMPABUIBHOTO
OTBETa CTyZCHTa HE MeHee ueM Ha 51 %.

OneHka «HEeyJOBJIETBOPUTEILHOY BBICTABIISIETCS MIPU YCIOBUU MPABUIBHOTO
OTBETa CTyAeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJIaHUH.

Kpurepuu oieHKH Ha IK3aMeHe

OreHKa «OTJIMYHO» BBICTABJISIETCS 00yUaroeMycs, KOTOpbIi 00J1aiaeT Bee-
CTOPOHHUMH, CUCTEMAaTU3UPOBAHHBIMU U TITyOOKMMHU 3HAHUSAMH MaTepuaia yueo-
HOM MpOTpaMMBbI, yMEeT CBOOOHO BBITIOJHATH 3aJaHUs, IPEAYCMOTPEHHBIC yueo-
HOW MPOrpaMMOM, YCBOWJI OCHOBHYIO M O3HAKOMMUJICSI C JOTIOJHUTEIBLHOW JIUTEpA-
TypOH, peKOMEHJ0BaHHOM yueOHOM nmporpamMmmont. Kak nmpaBuiio, olieHKa «OTIIMYHOY
BBICTABJISIETCSI 00YYaIOIIEMYCsl YCBOUBIIIEMY B3aUMOCBS3b OCHOBHBIX TTOJIOKEHUM 1
MOHATUHN NUCIMIUIMHBI B UX 3HAYEHUU I MPUOOpETaeMoil CelMaIbHOCTH, TPO-
SIBUBILIEMY TBOPUYECKHE CIIOCOOHOCTH B MOHUMAaHUU, U3JI0’)KEHUH U UCIIOJIb30BaHUU
y4eOHOro MaTepuasa, IpaBUiibHO 000CHOBBIBAIOIIEMY NPUHSTHIC PEIICHHUS], BiIajie-
IOIIEMY Pa3HOCTOPOHHUMU HaBBIKAMU M TPUEMAMHU BBIMOJTHEHUS TPAKTUYECKUX pa-
0OT.

OreHKa «XOPOIII0Y BBICTABIIIETCS 00yJaroieMycsi, 0OHapy>KUBIIEMY ITOJTHOE
3HaHUE MaTepuana yueOHOW MPOrpaMMbl, YCTEIIHO BBHIMOIHSIOMIEMY MPEIyCMOT-
pEeHHBIC y4eOHOM MPOTrpaMMOH 3aJ]aHusl, YCBOMBIIIEMY MaTepuall OCHOBHOM JTuTepa-
TYpbl, PEKOMEHJJOBAaHHON YyueOHO# mporpamMmoii. Kak npaBuiio, OlieHKa «XOpOIIo»
BBICTABJISIETCS OOydJaroleMycs, MOKa3aBIIEMy CHCTEMaTU3UPOBAHHBIA XapakTep
3HAHHH TT0 TUCIUTIIINHE, CTIOCOOHOMY K CaMOCTOSITEIHbHOMY TOTIOTHEHUIO 3HAHHH B
X0JIe ajibHeHIIel yueOHol 1 npodecCuoHaIbHOM AeATeIbHOCTH, MPABHIIHLHO MPH-
MEHSFOIIEMY TEOPETUUYECKUE MTOJ0KEHUS IPU PELIEHUH TPAKTUYECKUX BOIIPOCOB U
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3aJa4, BIaJCIOIeMy HEOOXOIMMBIMHI HAaBIKAMU U IPUEMaMHU BbITIOJTHEHUS MPAKTH-
YECKHUX padoT.

OreHka «y10BIETBOPUTENHHOY BBICTABIISETCS 00ydaromeMycsi, KOTOPBIN 1MO-
Ka3aJl 3HaHUE OCHOBHOT'O MaTepHalia yueOHOM MporpaMMbl B 00bEME, I0CTATOUHOM
¥ HEOOXOIMMBIM JIJIS JaTbHEHIIIEeH yaeObl U MPEeACTOAIIEH pabOThI IO CTICIIHAIBHO-
CTH, CIIPaBUJICS C BBHIMOJHEHUEM 3aJaHUl, TPEAYCMOTPEHHBIX yue0-HOM Mporpam-
MO, 3HAKOM C OCHOBHOMW JTUTEPATypOil, pEKOMEHI0BAaHHOW y4eOHOM MpOorpaMMon.
Kak mpaBusio, onieHKa «yJ0BIETBOPUTEIILHOY» BBICTABISIETCS 00ydarouiemMycs, J10-
IIYCTUBLIEMY IIOTPEIIHOCTH B OTBETAX HA SK3aMEHE WJIM BBIIIOJHEHUU JK3aMEHALU-
OHHBIX 3a/IaHu#, HO 00JIaaroNIeMy HEOOXOJUMBIMU 3HAHUSIMH T10]T PYKOBOACTBOM
[IperoiaBaTesisd Uil YCTPAHEHUs] 3TUX MOTPEIIHOCTEN, HApYIIAKOIIEMy IIOCIE10Ba-
TEJIbHOCTh B M3JI0KEHUU YYEOHOro MaTepHajia U MCHBITHIBAIOIIEMY 3aTpyAHEHUS
IIPU BBIIOJHEHUH NPAKTUYECKUX PaloT.

OueHka «HEeyIOBIETBOPUTEIIBHO» BBICTABIIAECTCS 00y4YarolIEeMycs, HE 3HaI0-
IEMY OCHOBHOW 4acTu MaTepuaia yueOHOW IpOorpaMMbl, JOMYCKAIOLEMY IPUHIIN-
NUaJIbHbIE OIIMOKU B BBITIOJHEHHUH MTPEYyCMOTPEHHBIX yUeOHOU IporpaMMoii 3a1a-
HUM, HEYBEPEHHO C OOJIBIIMMHU 3aTPYTHEHUSMH BBITIOJIHAIOIIEMY IPAKTUYECKUE pa-
0othl. Kak npaBuio, olleHKa «HEyJIOBIETBOPUTEIBHO» BBICTABIISIETCS 00yYaroIie-
MyCsl, KOTOPBIA HE MOXET MPOJAOHKUTH 00YyUEHUE WM IPUCTYIUTD K AESITEIbHOCTH
[0 CHEIHAIbHOCTU IO OKOHYaHUH YHUBEPCUTETA 0€3 TONOJHUTENbHBIX 3aHATHH 110
COOTBETCTBYIONIIEH TUCIUILIAHE.

KpuTtepuu oueHKH Ha 3a4eTe ¢ OLEHKOM:

Hasnauenune 3a4eTa COCTOUT B TOM, YTO OH SIBJISIETCS 3aBEPLIAIOIIUM ITAIIOM
B M3YYECHUH JUCUUIUIMHBI (MJIM MOJYJIA), KOTJA KaXAbld CTYJIEHT JIOJDKEH OTYH-
TaThCsl 00 YCBOCHUU MaTepHala, MNpeayCMOTPEHHOTO MpOTrpaMMON 1Mo 3TON AUCIIH-
TIJIMHE.

B xozxe noarotoBku k 3aueTy oOy4yarouuMcs JOBOJSATCS 3apaHee MOATr0TOB-
JIEHHBIE BOITPOCHI 110 JUCLHUIUINHE.

B npennsepun 3auera nmpernogaBareiib NIPOBOAUT IPYIIIIOBYIO

KOHCYJIBTALIMIO U, B Clly4ae HEOOXOJUMOCTH, UHIUBHUAYyalbHbIE KOHCYJIbTA-
uuu ¢ ooyvatrouumucs. [lpu mpoBeieHNH KOHCYIbTALMK 00001IaeTCs PO IeHHBIN
MaTepuall, paCKpbIBA€TCs JIOTUKA €r0 U3y4YEHUs, IIPUBIICKACTCS BHUMAHKE K BOIIPO-
cam, IIPeICTABIISIONIMM HauOOJbIINE TPYIHOCTH AJIA BCEX WM OONBIIMHCTBA 00Y-
YalOHIUXCs, PEKOMEHAYETCS JINTepaTypa, HeoOXoaumasi 115l HOATrOTOBKH.

[Ipu moAroToBKE K 3a4eTy 00y4aroIIMecss BHUMATEIbHO U3y4YalOT TEKCTHI JIEK-
LIN{, KOHCIIEKTHI, COCTABJICHHBIE B X0/1€ ITOATOTOBKM K CEMUHApaM, peKOMEHI0OBaH-
HYIO JJUTEpaATypy U AETar0T KPaTKHUE 3alUCH M0 Ka)JI0MY BOIIPOCY.

Takas MeToauKa Mo3BOJISET CUCTEMATU3UPOBAHHBIE 3HAHUS.

B xone cnaun 3a4era yyuThIBA€TCs HE TOJIBKO Ka4€CTBO OTBETA, HO U TEKYLIAs
yCIEBAEMOCTh 00Yy4arOIIerocs.
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OreHKa «OTIMYHO» BBICTABJISETCS 00yUaromeMycs, KOTOPbIi 00J1aaeT Bce-
CTOPOHHUMH, CUCTEMAaTU3UPOBAHHBIMUA U TTyOOKMMH 3HAHUSMM MaTepuana y4deo-
HOM MpOTpaMMBbI, YMEET CBOOOHO BBITIOJHATH 3aaHUs, IPEAYCMOTPEHHBIC yUueO-
HOM MPOrpaMMOM, YCBOWJI OCHOBHYIO M O3HAKOMMUJICSI C JIOTIOJIHUTEIBHOM JIUTEpa-
TypOH, pEKOMEHJ0BaHHOM yueOHoM mporpammoid. Kak npaBuiio, olleHKa «OTIIMYHOY
BBICTABJISIETCSI 00YyYaIOIIEMYCsl YCBOUBIIIEMY B3aUMOCBS3b OCHOBHBIX TTOJIOKEHUM 1
MOHSATUM TUCHMIUIMHBI B UX 3HAYEHUU ISl TPUOOpEeTaeMon CreuaibHOCTH, MPO-
SBUBIIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHMMAaHUU, U3JI0’KCHUHU U UCTIOJIB30BAaHUU
y4eOHOro Marepuasa, IpaBUJIbHO 000CHOBBIBAIOIIEMY MPUHSTHIC PEIICHUsI, BIajie-
I0I1IEMY Pa3HOCTOPOHHUMU HaBBIKAMU U TPUEMAMHU BBIMOJHEHUS TPAKTUUYECKUX pa-
0OT.

O1ieHKa «XOPOII0Y» BBICTABIISIETCS] 00yUYaroIeMycsi, 00HAPYKUBILIEMY ITOJTHOE
3HaHWE MaTepHana yueOHOW MPOrpaMMbl, YCTECIITHO BBHITTOJHSIOMIEMY MPETyCMOT-
peHHbIE YyueOHOM MporpaMMOM 3a/1aHusl, YCBOUBIIIEMY MaTepHral OCHOBHOM JIMTEpa-
TYpBbI, PEKOMEHIOBAaHHON YueOHO# mporpamMmoii. Kak mpaBuio, olieHKa «XOpOIIoy
BBICTABJISICTCS OOydYaroleMycs, IMOKa3aBIIEeMy CHCTEeMaTH3HMPOBAHHBIN XapaKTep
3HaHUU MO JUCHUILIMHE, CIIOCOOHOMY K CAMOCTOSITEIbHOMY TTOMOJTHEHUIO 3HAHUI B
X0JI¢ alIbHeHIIe yueOHol 1 mpodecCuoHaNbHOM AeATeIbHOCTH, MPABHIHBHO MPH-
MEHSIIOIIEMY TEOPETUYECKHUE TIOJIOKEHUSI IPU PEIICHUN MPAKTUYECKUX BOMPOCOB U
3aJ1a4, BJIa/ICIONIEeMy HEOOXOAMMbIMU HAaBBIKAMU U ITPUEMaMH BBITIOTHEHHUS ITPAKTH-
YeCcKuX padoT.

O11eHKa «YOBJICTBOPUTEILHOY» BBICTABISAETCS 00yUaroImeMycs, KOTOPBIH IO-
Ka3aJl 3HAaHUE OCHOBHOTO MaTepuraja yueOHOH IporpaMMbl B 00beMe, J0CTATOYHOM
Y HEOOXOIUMBIM JIJIsl TaJIbHEHNIIEH yueObl U MpeICTOAIIEeH paboThI MO CIEUATIBHO-
CTH, CIIPABHJICS C BBHINIOJIHCHUEM 3aJaHUM, IMIPEAyCMOTPECHHBIX YYeOHOM Mporpam-
MOM1, 3HaKOM C OCHOBHOM JIMTEPATYPOH, PEKOMEHJOBAaHHOW Y4EeOHOI MPOrpaMMOH.
Kak mpaBuiio, olleHKa «yJIOBJICTBOPHUTEIIHFHO» BBICTABJISCTCS 0OyJaromemycs, J10-
MyCTUBILIEMY MOTPEIIHOCTH B OTBETAX HA AK3aMEHE WJIM BBITIOJIHEHUH dK3aMEHaIH-
OHHBIX 3aJ[aHU, HO 00JIaIar0eMy HEOOXOIMMBIMHU 3HAHUSMH T10]1 PYKOBOJICTBOM
MPEIO/IaBaTelNsd JIsl YCTPAHEHUS 3TUX MOTPEIIHOCTEN, HAPYIIAOIIEMY TTOCIEI0BA-
TEJLHOCTh B M3JI0O)KCHUU Y4EOHOTO MaTepuaia W UCHBITHIBAIOLIEMY 3aTPYyIHCHUS
IIPH BBITIOJTHEHUH MTPAKTHYECKUX PadoT.

OlieHKa «HEYIOBJICTBOPUTEIIHHOY» BBICTABIISIETCS 00yUarOIIeMycCs, HE 3HAIO-
IIeMy OCHOBHOM 4acCTH MaTepualia yueOHOU MporpaMMBbl, TOMYCKAIOMEMy MPUHITH-
MHAaJIbHBIE OIIMOKY B BBIMOJHEHUH MPETyCMOTPEHHBIX YYE€OHOM MporpaMMoi 3aj1a-
HUM, HEYBEPEHHO C OOJIBIIIUMHU 3aTPyTHCHUSIMH BBITIOJTHSIOIIEMY MTPAKTUYECKHE Pa-
0otbl. Kak mpaBuiio, oleHKa «HEYyIO0BJICTBOPUTEIIBHOY» BBICTABIISIETCS O0ydarole-
MYCsl, KOTOPBIA HE MOKET MPOJOJDKUTH 00YUCHHUE WIIU TPUCTYITUTH K JEATEIbHOCTU
IO CIIEeIUATTLHOCTH 110 OKOHYAHUHU YHUBEPCUTETa 0€3 IOMOJHUTEIBHBIX 3aHITHH 110
COOTBETCTBYIOIIEH TUCIUILIMHE.
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8 IlepeyeHb OCHOBHOVW M [ONOJHHUTEJIbHOW Yy4eOHOH JuTEpa-
TYpPbI

OcHoBHasl yueOHasi JIUTEPATypa

1. KyapsxoB A.I'., B.I'. Ca3blkuH. DIEKTpOMAarHUTHBIE MEPEXOTHBIE MPO-
IIECCHI B 3JIEKTPOIHEPTETUUECCKUX CUCTEMAX: yueOHOe TTocoOue /. — 2-¢ U31., UCTIPaB.
u non. Kpacuonap: KyoI'AY, 2017. — 255 c.

2. [lepexoaHbie MPOIECCH B AJIEKTPHUECKUX CHCTEMax [DJIEKTPOHHBIN pe-
cypc]: coopauk 3amau/ JI.B. ApmeeB [u ap.].— DIEKTPOH. TEKCTOBBIC JaHHBIC.—
HoBocubupck: HoBocuOUpCKUl TOCYJapCTBEHHBIM TEXHUYECKUM YHHBEPCHUTET,
2014.— 331 c.— Pexwum mocryma: http://www.iprbookshop.ru/45133.html.— 3BC
«IPRbooksy.

3. [lepexonHble MPOIIECCH B CUCTEMAaX arpoIPOMBIIIEHHOTO 3JIEKTPO-CHA0-
xenus. Kaura 1. CuMMeTpu4HbIe U HECUMMETPUYHBIE KOPOTKHUE 3aMbIKaHUS: Y ueo-
Hoe nocobdue B.I'. Cazpikun, A.I'. KyapskoB. — KyOaHckuii rocyaapCTBEHHBIH ar-
poynuBepcurer, Kpacnomap. - 2010. - 112 c.— Pexum jno-
cryna:https://edu.kubsau.ru/file.php/124/05_CHast 1 _1.pdf.

4. Jlonros, A. I1. [IepexoiHblie 2JIeKTpOMEXaHUYECKUE MPOIIECCHI AJIEKTPUYE-
ckux cucteM : yueOHoe mocodue / A. I1. JonroB. — HoBocubupck : HI'TY, 2019.
— 236 ¢. — ISBN 978-5-7782-3837-4. — Tekcrt : snexkTpoHHbli // JlaHb : 3ek-
TpoHHO-OnOmoTeuynas cucrema. — URL: https://e.lanbook.com/book/152195

5. KynpsikoB A.I'., Cazeikun B. I'., I'pankuna H. A., Macenko A. B. Dnek-
TPOMATrHUTHBIE TIEPEXOIHBIE MPOIIECCHI B AIEKTPOIHEPTETHUSCKUX cUcTeMax. Me-
TOAMYECKUE YKa3aHWs JUIsl TPOBEJACHUS TpPaKTUYeCKWX 3aHsaTuil. Kpachomap:
Kyol'AY, 2016. — 59 c.— Pexum 10-
cryna:https://edu.kubsau.ru/file.php/124/EHMPP_k prakt zan - Kkopija.pdf

JonosHuTebHAs ydeOHAs quTEepaTypa

1. bynat, B. A. DnekTpoMarHuTHBIC EPEXOAHBIC MPOIECCHI : yueOHOE MOCo-
oue / B. A. bynar, A. I'. I'y6anosuy, C. M. Cumok. — Munck : BHTY, 2020. —
214 c.— ISBN 978-985-550-958-6. — TekcT : aekTpoHHbIH // JIaHb : 2JICKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/247847

2. MamonToB, E. B. Ilepexomnpie mpoiiecchl B CUCTEMAaX AJIEKTPOCHAOKEHUS
: yuebHOe ocobue / E. B. MamonToB, A. A. [lsruneB. — Pszans : PIPTY, 2018.
— 68 ¢. — TexkcT : anexTpoHHbIH // JIaHb : 2eKTPOHHO-OMOIMOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/168242

3. Bo6poB, A. D. DneKkTpoMexaHNYEeCKUE TIEPEXOTHBIE TIPOIIECCHI B CHCTEMaX
AJIeKTpOoCcHa0XkeHus : yueoHoe nmocodue / A. 3. boopos, B. H. 'upenkos, A. M. [1s-
koB. — KpacHosipck : COVY, 2020. — 96 ¢. — ISBN 978-5-7638-4355-2. — Texkcr
. DJIGKTpOHHBIM // JlaHb : »JeKTpoHHO-OMOMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/181643
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4. DnexkTpocHabxeHue. Pacuer TOKOB KOPOTKOTO 3aMbIKaHUSI [ DIIEKTPOHHBIHI
pecypc]: MeToiMuecKue yKa3aHus K MPakTUYECKUM U KypcoBoM pabotam/ — DJek-
TPOH. TEKCTOBbIE NaHHbIC.— JIumenk: JIunenkui rocy1apCTBEHHbIN TEXHUYECKUN
yauBepcuter, ObC  ACB, 2014— 47 c— Pexum  jgocryna:
http://www.iprbookshop.ru/55184.html.— 5B5C «IPRbooks»

5. KoroBa E.H. DnexrpomarHuTHble NEpexoAHbIE MPOILIECCHl B AJIEKTpUYE-
CKHUX CHUCTeMaXx [DIIEKTpOHHBIN pecypc]: yueOHO-MeToauyeckoe nocooue/ Korona
E.H., ITanukoBckas T.FO.— DOnekTpoH. TEKCTOBbIE JaHHble.— EkaTepuHOypr:
Ypaneckuii Gpenepanbubliii yausepeutet, 9bC ACB, 2014.— 216 ¢.— Pexum no-
cryma: http://www.iprbookshop.ru/68522.html.— 9bC «IPRbooks»

O [lepeyennb pecypcoB HH(POPMAIHOHHO-TEJTEKOMMYHHUKAIIUOH-
Ho#l ceTu «AHTEpHET»

No \ HanmenoBanue pecypca \ YpoBeHb AocTymna
DNEKTPOHHO-OMOINOTEYHBIE CUCTEMBI
1. DIIeKTPOHHO-OUOTMOTEUHAS
N3parensctBO «JlaHb»
cucreMa. IHTepHET 10oCTYyN
2. DIIeKTPOHHO-OUOIMOTEUHAS
IPRbook
cucreMa.MlHTepHET HoCTYyN
3. . DIIeKTPOHHO-OUOTMOTEUHAS
Znanium.com
cucreMa. MTHTepHET 10oCTYyN
4. | O6pasoBarensubi mopran Kyol'AY Hurtepuer noctyn
[TpodeccnonanpHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI
S. B omnuaiin Bepcusix KoHcyib-

tauT [lmtoc peann3oBan yn006-

HBIN ITOMCK 3aKOHOB KOJIEKCOB

IIPUKA30B YKa30B ITOCTaHOBJIE-
HUU pacnopsbkeHui. MHrep-

Koncynsrant Ilnroc

HET JJOCTYI

6. Tapant NudopmanronHo-mpaBoBoi
noprasl. THTepHET 1ocTyn

7. | Hayunas snektponHas 6ubiaunoreka eLibrary WHTEepHET AOCTYI, CChUIKA

10 MeToanyeckue yKa3aHus 1l 00y4AOIIUXCH M0 OCBOCHHUIO TUCHMILIMHBI

1. [Tnnmunenko B.T. DinekTpoMarHuTHbIE NEPEXOIHBIE TPOLIECCHI B
ANEKTPO-PHEPreTUYECKUX CUCTEMAX [DIIEKTPOHHBIN pecypc]: yueOHO-MeToauye-
ckoe nocobue/ [Mununenko B.T.— DneKkTpoH. TekcToBbIe JaHHbIe.— OpeHOypr:
OpenOyprckuii rocynapctsennbiii yuusepeuret, ObC ACB, 2014.— 124 ¢.— Pe-
xuMm gocrymna: http://www.iprbookshop.ru/33671.html.— 3bC «IPRbooks»

2. [IepexoqHble MPOLIECCHI B ANEKTPUUECKUX CUCTEMAX [ DIEKTPOHHBIN
pecypc]: coopuuk 3amay/ JI.B. ApmeeB [u 1p.].— DAEKTPOH. TEKCTOBBIE JaH-
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Heie.— HoBocubupck: HoBocubupckuii rocy1apcTBEHHbBIN TEXHUUECKHUI YHUBEP-
cutet, 2014.— 331 ¢.— Pexum noctymna:
http://www.iprbookshop.ru/45133.html.— 9BC «IPRbooks»

3. Labview s paiMOMHXXEHEPa: OT BUPTYaJIbHON MOJIEIH 10 peajib-
Horo npuodopa: IIpakTuueckoe pyKoBOJCTBO /Ji pabOThl B IPOrPaMMHOM cpesie
Labview / }O.K. EBnokumos, I'.W. l{ep6akos, B.P. Jlunasans. — M.: JIMK Ilpecc,
2010.

4, KynpsikoB A.I'., Ca3pixkun B. I'., I'pankuna H. A., Macenko A. B.
DNeKTpOMarHUTHBIE IEPEXOAHBIE MTPOLIECCHI B AEKTPOIHEPIETHUECKUX CUCTEMAX.
Meronnueckue ykazaHus Ui TPOBEACHUS NMPAKTUUYECKNX 3ansATHi. KpacHonap:
Ky6I'AY, 2016. — 59 c..— Pexum noctyna:
https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt zan_-_ Kkopija.pdf

11 Ilepeyenb MH(OPMANMOHHBIX TEXHOJIOTHIl, UCIOJIb3yeMBbIX
IPH OCYLIECTBJICHUU 00PA30BaTEIBLHOIO MPoOLEcca M0 JUCHUILINHE,
BKJIIOYAsl NepeYeHb MPOrPaMMHOI0 odecrneyeHuss 1 MHPpOpMAMOH-
HBIX CIIPABOYHBIX CUCTEM

NudopmaiimoHHble TEXHOJIOTHH, UCIOJIb3yeMbIe MPU OCYIIECTBICHUU 0O0pa3oBa-
TEJILHOTO MPOoLEcca MO JUCHUILUIMHE TTO3BOJISIOT:

- OpraHu30BaTh NpoLecc 00pa30BaHUs MyTEM BU3yalIn3allui U3ydyaeMoi HHpopMa-
[IUU TTOCPEJICTBOM UCMOJIb30BAHUSI MPE3CHTAINH, Y4eOHbIX (PUITHLMOB;

- KOHTPOJIUPOBATh Pe3yJIbTaThl 00YUEHUs] HA OCHOBE KOMITBIOTEPHOI'O TECTUPOBA-
HUS,
- aBTOMAaTH3UPOBATh PACYEThl AHAJIUTHUYECKUX ITOKA3aTeIeH, MPELyCMOTPEHHbBIE
IPOrpaMMOi HayYHO-UCCIIE0BATEIbCKON paOOTHI;

- aBTOMATU3UPOBATH MOUCK MH(POpPMAIUU TOCPEACTBOM HCIIOJIb30BAHUS CIIPABOY-
HBIX CHUCTEM.

Ilepevyensb auunen3nonnoro IO

No HammMmeHnoBanme Kpatkoe onucanue

1. Microsoft Windows OmnepannoHHas cucreMa

2. Cucrema TecTupoBanus | KopnopaTuBHBIN KITr04Y
NHAUTO

3. AutoCAD cereBas JmneH3us 10 Bepcun 2012, KopropaTHBHBIHN KITFOY

4. MSOfficeStandart 2010 Koprnopatusnsiii kirou Ne 5/2012 ot 12.03.2012,

5 MSOfficeStandart 2013 Kopropatusasiit kirou Nel7x-201403 ot 25 mapra 2014r.

6 MicrosoftVisualStudio no nporpamme MicrosoftimaginePremium , Tlepconainn-
2008-2015 HBIN KTr04, 0/H oT 22.06.17.

7. MS Project Professional | mo mporpamme MicrosoftimaginePremium, IepconanbHbrit
2016 K104, 0/1 ot 22.06.17.

8. MSVisio 2007-2016 o porpamme MicrosoftimaginePremium, TTepconanbHbIi

Kkiro4, 0/1 ot 22.06.17
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9. MSAccess 2010-2016 no nporpamme MicrosoftimaginePremium, [TepconanbHblit
K104, 0/1 ot 22.06.17.

10. | MS Windows XP, 7 pro Koprnopatussslii kiitoy Nel87 ot 24.08.2011

11. | Dr. Web Cepuiinblii HoOMep, 6/H ot 28.06.17

12. | Photoshop CS6 [epconanpublii kitou Ne954 ot 18.01.2013

13. | ABBYY FineReader 14 Ceresas nmnensus, 208 or 27.07.17.

14. | eAuthor CBT 3.3 I'MJI-JI-15/01-699 ot 16.01.15

[lepeuens mpodeccuoHANBbHBIX 0a3 JaHHBIX U MH(POPMALIMOHHBIX CIPaBOY-
HBIX CUCTEM

Ne HanmeHnoBanue TemaTuka
1 I'apant IIpaBoBas
12 MaTepuaJibHO-TEXHHYECKOE oOecrieyeHue st 00yuYeHUus 1o
AUCIUTIIIHHE
Hanwme-
HOBaHUE
CHenu-
QJIBHBIX
OcHareHHOCTbCIIe-
nometie-
o UAJTEHBIX ITOMETIe-
HU 1 o . [lepeuyeHb TULIEH3UOHHOTO IPOIPAMMHOI0 00ECIIeUeHHS.
nomere- | o H TOMCLICHIH PexkBH3HUTHI MOATBEPKAAIOMIETO TOKYMEHTA
. JUISL CAMOCTOSITEIIb-
HUH 1S .
HOU paboTHI
camo-
CTOS-
TEJIbHON
paboThI
Y4eOHble ayIUTOpUH JJIs TPOBEACHUS YIeOHbIX 3aHATUN
Ne20937; | KomnerorepHsie Cucrema tectuposanusg MH/IWI'O KopriopatusHbIi Ko,
cronbl 12mr, Ilpun- | AutoCAD cereBas nunensust 1o Bepcuu 2012, Kopnopa-
tep HP LaserJet 1010 | TuBHBI KiTtOY,
(1 wr.), Cxanep | MS Office Standart 2010, Kopnioparusssiii kitou Ne 5/2012
Epson Perfection | ot 12.03.2012,
4490 (1 mt.), ITep-co- | MS Office Standart 2013, KopnopatusHsriii kimtou Nel7k-
HanbHbIA KoMmbtoTep | 201403 ot 25 mapra 2014r.
(1 wrr.), Ipunatep HP | Microsoft Visual Studio 2008-2015, mo mnporpamme
LaserJet P2055DN (1 | Microsoft Imagine Premium , [TepcoHanbHbIi KiTt04, O/H OT
mrt.), Hoyr-0yk (1 |22.06.17.
IIT.), TeneBuzop | MS Project Professional 2016, momporpamme Microsoft
SONY 46" KDL-46 | Imagine Premi-um, [TepconanbHbIiikioy, 6/aot 22.06.17.
(1 mr.). MS Visio 2007-2016, o mporpamme Microsoft Imagine
Nedan; IMpoekTop  mmnHO- | Premium, [lepco-HanbHsI Kito4, 6/H ot 22.06.17.
doxycubiii  Optoma | MS Access 2010-2016, no nporpamme Microsoft Imagine
X341 DLP (1 mrr.), | Premium, [lep-conanbHslii kitoy, 6/H ot 22.06.17.
Dkpan s npoek- | MS Windows XP, 7 pro, Kopnoparusnsiii kimtou Nel87 ot
topa (1 mrt.), Pagno- | 24.08.2011.
mukpodor (2 mir.), | Dr. Web, Cepuitnslii Homep, 6/H ot 28.06.17.
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Hanwme-
HOBaHUE
crenu-
aJIbHBIX
ImoMeIe-

OcCHAIIEHHOCThCIIE-
LUAJIBHBIX [TOMELLE-

HUH U . . [lepeueHp NHUIIEH3HOHHOTO MPOTPAMMHOI0 00ECIICUEHUSI.
HUH ¥ TIOMEIICHUN
nomernie- PexkBHU3HUTHI MOATBEPKAAIOLIETO JOKYMEHTA
. JUISL CAMOCTOSITEIIb-
HUHN A5 .
HOU paboTHI
camo-
CTOSI-
TEJIbHOU
paboThI
Hoytoyk (1 mrT.), | Photoshop (CS6, Ilepconanpubiii xmou Ne954 ot
Axyctuyeckas  cu- | 18.01.2013.
crema (4 mr.). ABBYY FineReader 14, Cereas mwuuensus, 208 or
27.07.17.
eAuthor CBT 3.3, ’'MJI-JI-15/01-699 ot 16.01.15.
Ne3or: Sxpan (1 mr.), Tpu- LabVIEW 5.11 — JlaGopaTopHblii BUPTyalbHbI UHCTPY-
. | MEHT Ui CO3JaHMsI aB-TOMATU3MPOBAHHOTO pabodero me-
OyHa MyJIbTUMEIUN-
cra. (free access)
Has (1 mrT.), akyctu-
yeckas cucrema (1
mt.), Hoyroyk (1
IT.), IIpoekrop
Optoma EX-765 (1
IIT.).
Ne2073n. | TeneBuzop Samsung

LE-46N87BD (1
mT.), CreHasl st
ANEKTPOTEXHUYECKUX
mucuumiuH (14 mr.),
ITpuntep HP LJ 1320
(1 wr.), nmoreHuuo-

METp MoJryaBTomar. P
-2/1 (1 mwr.).

IToMemieHus A CaMOCTOSATEIbHOM pa6OTLI

Ne
20551;

[TpunTep HP LJ 1100
(1 mrr.), Ilepconansb-
HbI kKommbioTep (12
IIT.), [lepconans-
HbI KommbioTep (1
IT.), DKpaH AJs Ipo-
€KTOpa HacTeHHBIN (1
IIT.), TenesBuzop
Samsung LE-46S1B
(1 mwr.), IIpoextop
BenQ CP830 (1 mr.)

Cucrema tectuposanus MH/IMI'O KopriopatusHsblii kitod,
AutoCAD cereBas nmuensus 1o Bepcun 2012, Kopnopa-
TUBHBIN KJTIOY,

MS Office Standart 2010, Kopniopatushsiii kiatou Ne 5/2012
or 12.03.2012,

MS Office Standart 2013, Kopnopatuusiii kimoy Nel 7k-
201403 ot 25 mapra 2014r.

Microsoft Visual Studio 2008-2015, mo mnporpamme
Microsoft Imagine Premium , [TepconanbHbIi KiTt04, 6/H OT
22.06.17.

MS Project Professional 2016, momporpamme Mi-crosoft
Imagine Premi-um, ITepconanbHsiiikitoy, 6/Hot 22.06.17.
MS Visio 2007-2016, mo mporpamme Microsoft Imagine
Premium, Ilepco-HanbHbli ki1to4, 6/H oT 22.06.17.
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Hanwme-

HOBaHHE
CIIeIH-
AJbHBIX
OcHarnieHHOCThCIIE-
romerie-
o [UAIbHBIX [TOMeEIlle-
HUH U . . [lepeueHp NHUIIEH3HOHHOTO MPOTPAMMHOI0 00ECIICUEHUSI.
HUH ¥ TIOMEIICHUN
romerie- PekBU3NTHI MOATBEPIKIAIOIIETO JOKYMEHTA
. JUISL CAMOCTOSITEIIb-
HUHN A5 .
HOU paboTHI
camo-
CTOSI-
TEJIbHOU
paboThI

MS Access 2010-2016, mo mporpamme Microsoft Imagine
Premium, Ilep-conanpublii kimto4, 6/H ot 22.06.17.

MS Windows XP, 7 pro, KopriopatusHsliii kitou Nel87 ot
24.08.2011.

Dr. Web, Cepuitnslit Homep, 6/H ot 28.06.17.

Photoshop CS6, Ilepconanms-ubnii kimoud Ne954 ot
18.01.2013.

ABBYY FineReader 14, Ce-teBas munensusi, 208 ot
27.07.17.

eAuthor CBT 3.3, 'MJI-JI-15/01-699 ot 16.01.15.

[Tomenienus A1 XpaHeHus J1abopaTOpHOro 000pyA0BaHUs

Ne 209b
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