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1. HEJIX OCBOEHUSA

1.1 | Llens u3ydeHns QUCHUILIMHBL: (POPMUPOBAHUE CHCTEMATHUECKUX 3HAHUI M0 BOIIPOCAM NMPOSKTUPOBAHUS U SKCILTyaTalliH
CHCTEeM DIEKTPOCHAOMKEHHS IPOMBIIITIEHHBIX NPEATNPUATHH.

1.2 | 3agaun AUCIMILUIMHBI — YCBOSHUE 00yJaIOIIUMUCS 3HAHUH B cdepe pa3pabOoTKH U IKCILTyaTaIl[H SHEPTeTUIECKUX
YCTAHOBOK, 000PY/IOBaHHUS EKTPOCTAHINH M OACTAHINH; O MPOLECCcaX IMOJIYYSHHS TEIIOBOM U JNIEKTPUYECKOM
SHEPTUH Ha EKTPOCTAHIMAX PA3TMYHOTO THIIA; O COBPEMEHHBIX CHCTEMaX KOHTPOJIS PEKUMOB pabOTHl 000pyJ0BaHUS
00BEKTOB AIEKTPOIHEPTETUKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Brox OIT: b1.B.JIB.07

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 |Merponorus

2.1.2 | OCHOBBI TEOPHH FKCTICPUMEHTA

2.1.3 | IIpoeKTHBIH T0AX0/ B TEXHUKE

2.1.4 | Teopus aBTOMaTHYECKOTO YIIPaBICHUS

2.1.5 | Teopwus 3nekTponpuBoa

2.1.6  |Lludposas n aHaIOroBas ANEKTPOHUKA

2.1.7 | DnexTpuyecKre MallHbI

2.1.8 |IIpuxiagHas MexaHUKa

2.1.9 | YueOHas mpaKkTHKa ITO0 MOIYYCHUIO TEPBHYHBIX MTPOPECCHOHANEHBIX YMEHUI

2.1.10 | Dkonorus

2.1.11 | OnekTpoTexHUYECKOe U KOHCTPYKIIMOHHOE MaTepHaJIOBEICHUE

2.1.12 | TlepcoHambHast 3PEeKTUBHOCTD

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeaIecTByIoOIIee:

2.2.1 | ABTOMaTH3aIMs TUIOBBIX TEXHOJIOTHYECKUX MPOLIECCOB

2.2.2 | ABTOMaTU3UPOBAHHBIN HJIEKTPONIPUBO TUIIOBBIX TEXHOJIOTUYECKUX IPOLIECCOB

2.2.3 | AnmapaTHbIe cpefcTBa U IPOrpaMMHOE oOecIedeHe KOHTPOILIEPOB

2.2.4 |IloaroroBka K MpoIEIype 3aIUThI U 3aIUTa BEITYCKHOW KBATH(UKAIIMOHHON pabOTEI

2.2.5 |IIpepnumnnoMHas IpaKTHKA

2.2.6 |IIporpaMMupyemble IPOMBILILIEHHBIE KOHTPOJLIEPHI

3. PE3YJIBTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIUAMH

MK-3: s3xcnuryatanusi 00beKTOB MPogecCHOHAIBHOM e TeJbHOCTH

3HaTh:

[1K-3-31 mapameTpsl 1 XapaKTEPUCTUKH PEXKUMOB PAOOTHI; PACIETHBIE COOTHOIICHHUS JUTS OIIPECIICHNS TapaMEeTPOB PEXKHUMOB;
METOJIBI pacueTa PexUMOB PaOOTHI AMEKTPOIHEPTETUIECKUX YCTAHOBOK

IIK-2: npoekTHpPOBaHMe 00bEKTOB NPOGecCHOHAILHOI AeITeIbHOCTH

3HaTh:

[TK-2-31 ocHOBHbIC Onpe/eieHus U MOHSTHS B chepe GyHKIHOHUPOBAHUS PA3IMYHBIX BUAOB IEKTPOIHEPIETHIECKAX YCTAHOBOK,
MPpoOIeMbI SHEPTOCOSPEIKEHHS M OCHOBHBIC IYTH MX PEIICHHS

OIIK-5: TeopeTuyeckasi U NpaKkTHYecKasi nMpogeccHoHAJIbLHAs MOAT0TOBKA (Croco0eH MPOBOAUTH U3MePEHUsI
JJIeKTPUYECKUX M HeIJIeKTPHYECKHX BeJIHYMH NPUMEHUTEIbHO K 00beKTaM NpodecCHOHAIBLHOM 1eTeTbHOCTH)

3HaTb:

OIIK-5-31 ocHOBHBIE PECKUMBI pa6OTBI QJICKTPOOHEPICTUICCKUX YCTAHOBOK PAa3/IMYHOIO HA3HAYCHHWS U UX BIIMAHHUC HaA
OKPYXXAIOIIYIO Cpery

MK-3: 3xcnnyatanust 00beKTOB NPo¢ecCHOHAIBHOM 1eATeJbHOCTH

YMmerb:

ITK-3-Y1 onpenenste peskxuMbl 3HEProdhHeKTUBHOI IKCIUTyaTALlUH U TApaMETPBl KPUTHIECKOTO COCTOSIHUS 000pYIOBaHHS

IIK-2: npoexTUpoBaHue 00HbEKTOB MPO(ecCHOHAIBHOI TeATeJbHOCTH

YMmerb:

[IK-2-Y'1 00BACHATE (pu3nIeCcKre OCHOBHI (DYHKIIMOHUPOBAHUS PA3THIHBIX BUAOB MEKTPOIHEPTETHIECKUX YCTAHOBOK,
aHAJIM3UPOBATH NPOLECCH B AIEKTPOIHEPTETUUECKUX YCTAHOBKAX B Pa3UUHBIX PEKUMaX PaObOTHI




OIIK-5: Teopernyeckas ¥ IpaKkTu4yeckasi NpodecCHOHAJILHAS IOATOTOBKA (CIIOCOOEH POBOJAMTL H3MeEPeHUs
3JeKTPHYECKHX H Hed1eKTPUYeCKHX BeJUYHH NPUMEHUTETbHO K 00beKTaM npodgeccHoHAILHOM 1eaTeIbHOCTH)

YMmerb:

OIIK-5-Y1 oneHuBaTh COCTOSHUE AIEKTPOIHEPTETUUECKUX YCTAHOBOK 110 pe3y/IbTaTaM U3MEPEHUH OCHOBHBIX IapaMETPOB

IK-3: 3xcnuiyaTanus 00beKTOB NpodeccHOHAIbHOM 1eATeIbHOCTH

Baanernb:

[TK-3-B1 0CHOBHBIMH CIIOCOOAMH peaar3alii SHEProcOeperaroumx PeKMMOB IKCIUTYaTAlUH TEKTPOIHEPIeTHIECKOTO
o0opynoBaHus

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHON JeATeIbHOCTH

Baagern:

[IK-2-B1 MeTomamMu 1 METOIMKAMH pacyeTa peKUMOB PabOThI AJIEKTPOIHEPTeTHIECKOTO 000PYAOBaHHS

OIIK-5: TeopeTuyeckasi 1 NpaKkTHYecKasi NpPogeccHOHAIBLHAs MOATOTOBKA (CIIOCO0eH MPOBOUTH N3MEPEHUsI
JIEKTPUYECKUX M HeIIEKTPHUUYECKUX BeJINYMH NPUMEHUTEIBHO K 00beKTaM NnpogecCHOHAILHOU AeATeIbHOCTH)

Baaaernb:

OIIK-5-B1 texHonorusMu HU3MEPCHUS SJICKTPUYCCKUX BEJIMYHNH IPUMCHUTEIIBHO K 00BbeKTaM OHEPICTUKU

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM
3aHATHS TeM /BU 3aHATHSA/ / Kype HHAUKATOPbI M JJ1.
KOMIIeTeHI Uil pecypchl

Boinoan
sieMble
padoTsI

Paznen 1. Beegenne B
3HepreTuky. Boipaborka

JJIEKTPOIHEPTHH

1.1 BBezneHue B dHEPreTUKY. 4 2 OIIK-5-31 [IK- | JI1.1JI1.2
Tunsl SIEKTpUYECKUX 2-31 TIK-3-31 JI1.3 JI1.6
craniuii. OCHOBHBIE JIT.7J12.1
coopyxenus I'9C. OcHOBHBIE 2.2
THUIIBI 1 KOMIIOHOBKA 3JJaHUN J12.4J13.1

I'SC. Buabl rupoTypOHH U
001aCTH MX IPUMEHCHUS.
[IpuHUMIBI KEHCTBUA
napoBbiX KoTiioB TOC u
ADC, peakTopoB 1
naporeHeparopoB ADC.
AJbTepHATUBHBIC
anekTpocTaniy. /JIex/




1.2

PasButue
aNeKTpo3HepreTuky Poccun u
3apyOeKHBIX CTPaH.
OObeauHeHNE
JIEKTPOCTAHLIUHI B
sHeprocucteMsl. Enunast
SHEpreTHYecKas CucTeMa
Poccuu. M3yuenue cxem
I'2C, TOC u
ADC.Onepreruka PO u
3apyOeKHBIX cTpaH. THITBI
WI0THH. CTPOUTENIHCTBO
wrotud ['DC. OcobeHHocTn
pabdotsl 'DC B Ganance
MOIIHOCTH (B CyTOYHOM
rpaduKe HArpy3KH).
DHepreTuuecKue MoKa3aTenu
KOH/ICHCAITMOHHBIX TEIUIOBBIX
Y aTOMHBIX JJIEKTPUYECKUX
craniuii (TOC u ADC),
napora3oBsix (III'Y) u
razotypounnusix (I'TY)
ycranoBok TOC.
TexHuueckoe
BonocHaOxerne TOC u ADC.
TonuBHOE X035HCTBO
JNEKTPOCTAHIHUH.
KomnoHoBKa pa3in4HbIX
THUIOB 3MeKTpocTaHui. /Cp/

30

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 [IK-2-V1
[1K-2-B1 IIK-3
-31 1IK-3-V1
[1IK-3-B1

1.2
JI1.7J12.1J13.
1

KM1

Pasgen 2. Oouiue cBeieHUus
0 cucTeMax
3JIEKTPOCHADKEH U
NMPOMBIIILIEHHOT0
TpeAnpPUsI THS

2.1

XapakTepucTHKa
SIIEKTPOTIPHEMHHKOB T10
HaJEKHOCTH. PeXxuMbI
paboTHI 2MEKTPONPUEMHUKOB.
OneKTpUYEeCKUe Harpy3Ku U
nx rpa¢ukd. /Jlex/

OIIK-5-31 IIK-
2-31 IIK-3-31

JI1.4 J11.5
JI1.7J12.3J13.
1

2.2

Pacuer anekrpuyeckux
Harpysok. /I1p/

OIIK-5-Y1

J1.5
JI1.7J12.3J13.
1

23

HccnenoBaHue pexxuma
HeWTpanu Ha Mojensx. /J1ab/

OIIK-5-B1 IIK-
2-B1

JI1.7J13.1

2.4

Oco0eHHOCTH U OCHOBHBIE
TpeOOBaHUS K CUCTEMaM
3IIEKTPOCHA0KEHNS
TIPOMBIIIICHHBIX
npeanpustuid. Hanpsxenus
JNMEKTPUYECKHX ceTeil.
PexxuMebl HelTpanu
MEKTPUIECKHX CETEH.
[IpyueMHUKM A/IEKTPUUECKOH
SHEPTUH MPOMBILIIEHHBIX
npeanpusTuil. Meroauxa
pacdera EeKTPUIECKUX
Harpy3ok. OCHOBHbIE
TIOJIOKEHHS TEXHUKO-
HKOHOMHYECKHX PacueToB B
anexTpocHabxennu. /Cp/

30

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 IIK-2-V1
[IK-3-31

J1.4
JI1.7J13.1

KM2

Pa3gen 3. Buyrpunexosbie
JJIEKTPHYECKHE CeTH




3.1

OCHOBHBIE CXEMBI LIEXOBBIX
TpaHCc(OpPMATOPHBIX
MoACTaHIi. MeToauka
BBIOOpA YHCIIA U MOIITHOCTU
LEXOBBIX TPaHCHOPMATOPOB.
OcHOBHOE
AIIEKTPOOOOPYIOBAHIE
1IeXOBBIX cereit. /JIex/

OIIK-5-31 IIK-
2-31 TIK-3-31

JI1.3J11.4

JI1.7J12.3J13.

1

32

Br160p uncna u MOIHOCTH
[IEXOBBIX TPAHCPOPMATOPOB.
Pacuer u BEIOOD ceTeif u
anmapaToB 3alUThI
HanpspkeHuem 10 1000 B.
Br100p ceueHus MpoBOIOB,
KaOemel U IIKH 110

Harpesy. /IIp/

OIIK-5-Y1

JI1.3J11.4
J1.5

JI1.7J12.3J13.

1

33

Uccnenosanue
BBICOKOBOJIETHOTO
TpaHcdopmaropa /J1ad/

OIIK-5-B1 IIK-
2-B1 TIK-3-B1

JI1.7J12.3J13.

1

34

Knaccugukanms momemnieHuit
1 HapY>KHBIX YCTAHOBOK I10
OKpyXarole cpeze.
CTpyKTypa IeXOBBIX
JNIEKTPUYECKUX CETEH.
OcoGenHoctu
TpaHCPOPMaTOpPOB B
crcTeMax
ANEKTPOCHAOKEHHUS.
[Tpunun peryaupoBaHus
HAIPSDKEHUS B CHIIOBBIX
TpaHc(opmaTopax.
ABTOTpaHCHOPMATOPHI.
KonctpykrnsHoe
BBIIIOJTHEHHE BHYTPHUIIEXOBBIX
EKTPUUECKUN CeTeH.
OcHOBHOE
AIIEKTPOOOOPYIOBAHIE
LEXOBBIX ceTell. Brioop
CeueHHs NPOBOJHUKOB IO
HKOHOMHYECKOH TNIOTHOCTH
TOKa U 110 TIOTepe
HanpspbkeHus. Pacuer cereit
OCBETUTENbHBIX
ANeKTpoycTaHoBOK. /Cp/

30

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 IIK-3-31

JI1.7J12.5J13.

1

KM3

Pa3nen 4. BuyrpuszaBojackoe
3J1eKTPOCHADKEeHHe

4.1

Bo3snyunsle nuHun.
KabenpHpIe TUHAN.
Toxonposonsl. Kaprorpamma
Harpy3oxk. /JIex/

OIIK-5-31 IIK-
2-31 IIK-3-31

JI1.7J12.3
2.4
JI2.5J13.1

4.2

Pacuer Bo3aymHbIxX 1
KaOenbHBIX JIMHUHA. BeIOOp
ceueHus Tokomnposoja. /TIp/

OIIK-5-Y1 IIK
-2-V11IK-3-Y1

JI1.7J12.3J13.

1

43

HccnenoBanue pexxuMoB
paboTHI BO3IYIIHOW JTUHUU
3IIEKTPONIEpEiaut C
OTHOCTOPOHHUM ITHTaHHEM
Ha Mojenu /J1a6/

OIIK-5-B1 IIK-
2-B1 IIK-3-B1

J1.7




44

Haznauenne u ocobeHHOCTH
ANMEKTPUIECKHUX CeTei
BHYTPH3aBOJICKOTO
AIEKTPOCHAOKEHHS
HanpsbkenueM Beie 1000 B.
CXxeMBl H OCHOBHOE
AIIEKTPOOOOPYIOBAHIE
TJIaBHBIX TOHU3UTEIBHBIX
nojcrannuii. Kommanoeka
TJIaBHBIX ITOHU3UTENBHBIX
noxcranuuil. [lpumenenue
6mounbix cxeM.KoHCTpyKInu
pacIpeeuTeNnbHBIX
yerpoiicts. /Cp/

20

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-V1IIK-3-31
MK-3-¥1 IIK-3
-B1

JI1.7J13.1

Pasnea 5. Koporkue
3aMBbIKAHNUS B CHCTEMAaX
3JIEKTPOCHADKEHUSI

5.1

OJNeKTpo3HepreTnIecKast
CHCTEMa KaK CI0XKHas
JMHaMHUYecKasl CUCTeMa.
DJIEKTPOIMHAMUYECKOE U
TEePMHYECKOE ISHCTBHI TOKOB
KOPOTKOTO 3aMBIKaHHUS.
Br160op u npoBepka
BBICOKOBOJIBTHOH
ammapatypsl. /JIex/

OIIK-5-31 IIK-
2-31 IIK-3-31

JI1.1J11.3
JI1.4 J11.5
JI1.7J12.3J13.
1

52

Pacuer TokOB KOpOTKOTO
3aMBIKaHUS B yCTAaHOBKAX
HanpspbkeHuem 10 1000
B. /Mlp/

OIIK-5-Y1 IIK
-2-Y11IK-3-Y1

J1.4
JI1.7J12.3J13.
1

53

IlonsaTue o nUHAMUYECKOM
PaBHOBECHHU B CHCTEMAaX
3IIEKTPOCHA0KEHHSL.
OCHOBHBIE TIOHATHS 1
COOTHOIICHUS BEJINYUH TOKOB
KOPOTKOTO 3aMbIKaHUS.
MaremaTHYeCKUE MOAEIN
JIMHUI, TEHEPaTOPOB,
TpanchopMaTopoB U IIp.
Pacuer TokoB KOPOTKOTO
3aMBIKaHHS B OTHOCHTEIIBHBIX
enuauIax. OToOpaXxeHue
HEPEXOIHOTO Tpolecca B
JMHEapH30BaHHON CUCTEME
BTOpOro nopsaxa. Pacuer
TOKOB KOPOTKOTO 3aMBIKaHUS
B IMEHOBAHHBIX EIUHUIIAX.
Pacuer TOKOB KOPOTKOTO
3aMBIKaHUS OT UCTOYHHKA
HEOTrPaHUYEHHON MOUTHOCTH.
MaremaTHYeCKUE MOAEIN
3JIEMEHTOB SHEPrOCUCTEMBI.
MopnennpoBaHue peKUMOB
KOpPOTKOTO 3aMbIKaHHs B
cucreMax
JNeKTpocHaOeHus. Pacuer
BEKTOPHBIX AUArpaMM 1
YITIOBBIX XapaKTEPUCTHK 0e3
yuera APB u ¢ yuetom

APB. /Cp/

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 IIK-2-V1
IIK-2-B1 IIK-3
-31 1IK-3-VY1
I1K-3-B1

JI1.3J11.4
JI1.5 J11.6
JI1.7J12.3
J12.4 J12.5

KMS5

Pasgen 6. Komnencanust
PeaKTUBHOM MOIIHOCTH




6.1

IlonsATue 0 peakTUBHOM
MOILIHCOTH U €€
KoMreHcanuu. bananc
aKTUBHBIX U PEAKTHBHOMN
moIHocTi. OCHOBHBIE
MOTPEOUTETH PEaKTUBHOM
MOIITHOCTH (aCHHXPOHHBIE
JIBUTATEINH, CUIIOBBIE
TpaHCHOPMATOPBIL,
npeoOpa3oBaTenbHbIE
ycTaHOBKH 1 Ap.). Cpencrea
KOMIIEHCAIlU1 PEaKTUBHOU
MoOIHOCTH. OCHOBHBIE
pacueTsl P KOMIIEH AN
PEaKkTUBHOM MOIIHOCTH.
KoHcTpykTHBHOE
BBITIOJIHEHHE W pa3MeIIeHue
KOMIIEHCHPYIOIINX
yerpoiicTB. Beibop
KOMIIEHCUPYIOIIHUX
YCTpOICTB. 3HaUCHUE
MEPOIPUATHH IO
KOMIICHCAllUY PEeaKTUBHOM
MOIITHOCTH. BrusiHue
PEaKTUBHOM MOIIHOCTH Ha
MOTEPHU MOILTHOCTH U
JNIEKTPOIHEPTUU.
OpranuzanroHHbIE
MEpOTPHUITHS TIO
KOMIICHCAllUY PEeaKTUBHOM
MOIITHOCTH: TPABHIBHBII
BBIOOp JIBUTATENEH,
MOHIKEHUE HATIPSIKESHUS
MaJIo3arpyKeHHbIX
JIBUTATEJICH, OTpaHrYeHHE
XO0JIOCTOTO X0/ U T.II.
B3aumooTHoLIEHUS
SHEPrOCHAOKAIOIINX
opraHu3aiuii u
norpeOuTenei
JNIEKTPOIHEPTUU.
HopmaruBHas TOKyMEHTAIHS
B 00J1aCTH KOMIEHCAIIH
peakTuBHOM MoITHOCTH. /Cp/

14

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 [IK-2-V1
[1K-2-B1 IIK-3
-31 1IK-3-V1
[1IK-3-B1

JI1.3J11.4
JI1.5 J11.6
J1.7

KMe6

Pasznen 7. Peneiinasi 3amura
3JIEKTPOYCTAHOBOK

7.1

TpebGoBaHMA K peneitHoi
3aIUTe 3IEKTPOYCTAHOBOK.
M3amura 1 aBTOMaTHKA
JIMHUH 3JEKTpOIepeiadH.
3amura ¥ aBTOMaTHKA
9JIEMEHTOB CTaHIIUH,
HOACTAHIUS U MOTpeOuTeNeit
JNEKTPUUECKON SHEPIUU
(3ammra reHepaTopos,
TpaHchOpMaTopoB,
nBUTaTENeH U T.1.). /JIex/

OIIK-5-31 IIK-
2-31 IIK-3-31

J1.1
JI1.7J12.5]13.
1




7.2

[ToBpexxnenue u
AHOPMAaJIbHBIE PEKUMBI
paboTHI B SHEPTeTHUECKUX
cucremax. [IpuHnuns
BBITIOJIHEHMS pesieiiHON
3aLIUThl. aKCUMaJIbHO-
TOKOBast 1
nuddepeHnnanbHas 3aluTa.
Pacuer ycraBok pene
TOKOBO#1
3aMUTHIDICKTPOMEXAHUUECK
ue pene: JEeKTPOMarHUTHbIE,
HWHAYKLUOHHBIE. Pene ¢
TepPMETH3NPOBAHHBIMHA
KOHTAaKTaMHU.ABTOMAaTHIECKOE
MOBTOPHOE BKJIIOUEHHE
(AIIB). ABTOMaTHueCKeCKast
qacTOTHas pasrpyska (AYP).
[TonsTue o
MUKPONPOILIECCOPHON
peneiHoii 3amuTe.
HcToyHuKY OnIepaTUBHOIO
TOKa Ha IIOCTOSIHHOM U
MIEPEMEHHOM TOKE.
Tenemexanuzamusa u
JUcTieTYepu3anus Ha
NEKTPOCTAHLMSIX U
MOJICTAaHIMAX . DKCILTyaTaITHs
U(POBLI3 yCTPOIiCTB
peneitnoit 3amurel. /Cp/

15

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-31 [IK-2-V1
[1K-2-B1 IIK-3
-31 1IK-3-V1
[1IK-3-B1

J1.5
JI1.7J13.1

KM7

7.3

IToaroTroBka ¥ caada
9K3ameHa /DK3aMeHn/

OIIK-5-31 IIK-
2-31 IIK-3-31

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
2.4
JI2.5J13.1

5. ®OHJ OEHOYHbBIX MATEPUAJIOB

5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.IT), BOMPOCHI IS

CaMOCTOSITEILHON MOATOTOBKH

Konx
KM

KoHTtponwsHOE

ITpoBepsiemble

MEpONpPUSITHE

HUHIUKATOPBI
KOMIIETECHIIUHN

BOHpOCI)I JUIA IOATOTOBKH

KM1

CaMocrosTenbHas
MOJATOTOBKA K
YCTHOMY OIIPOCY 1O
pazneny "BBenenue
B DHEPreTUKy"

OITK-5-31;[TK-2-
31;11K-3-31

1) OxapakTepu3yiTe TOTLTMBO-3HEPTeTHUECKIA KoMITIeke PD
2) ITepeuncnure TUIBI HIEKTPOCTAHIUIL

3) I'ne HaxoOAT IpUMEHEHHE MEKTPOXUMHUUECKUE TeHEPaTOPbI?
4) Yto Takoe 3HEPrOEMKOCTh SHEPTOHOCHUTEIS?

5) Kakue THITBI TEIUTOBBIX JBUTATENICH HCTIONB3YI0T Ha TOC?

6) Kakyio ¢pyHKIMIO BHIIIOJIHSET SKOHOMan3ep?

7) Yem otnmuarotrcs I'TY ot [IT'Y?

8) st wero ADC BBIIONHSAIOT 110 2-X U 3-X KOHTYPHBIM cCXeMaMm?
9) Uto Takoe OuosiorHyecKas 3ammnTa’?

10) Kakue tumnsl TypOuH ucrionb3yrot Ha [DC?

11) Yro Takoe nepuBarus?




KM2 CamocTosTenbHas OIIK-5-31;I1K-2- 1) Uro MOHUMAIOT MOJ ANMEKTPOIHEPTeTHIECKON CUCTEMO?
MOAArOTOBKA K 31;11K-3-31 2) Kakwue aeMeHTBI COCTABIISIIOT SHEPTETUYECKYIO CUCTEMY?
YCTHOMY OTIPOCY O 3) Kak xmaccupuuupyroTcst yCTaHOBKH IO HaJISKHOCTH
pazgeny "OOmmue JIEKTPOCHAOKEHUS?
CBEJIEHUS O 4) Yto Takoe dNEeKTpUIECcKast CeTh?
cucremax 5) Kak paccunThIBaIOT 3JIEKTPUUECKUE HATPY3KHU?
IIEKTPOCHAOKECHHS 6) ITo xakuM KpHUTEPHAM KIIACCHPHUITUPYIOTCS MEKTPOTPHEMHUKH?
MPOMBIIICHHOTO 7) Ha xaxue rpyniis! moapasaesnsroTcs JIEeKTPOIPUEMHHIKH TI0 PEXKUMY
npennpusTus"” paboTel?
8) Kakue »1eKTponprHeMHIKH OTHOCATCS K TIEPBOH KaTETOPHH 10
HA/IKHOCTH DIIEKTPOCHAOKEHNUs?
9) Kakue s1exkTponprueMHUKH OTHOCSTCS] KO BTOPOM KaTeropuu 1o
HaJISKHOCTH JIEKTPOCHAOKEHUS?
10) Kakwne 31ekTponprueMHUKNA OTHOCSTCS K TPETeH KaTeropuu 1mo
HA/ICKHOCTH DIIEKTPOCHAOKEeHNUs?
11) Ha3HaueHue U BHJ CYTOYHOTO rpadpuKa MEKTPUUCCKUX HArPY30K
KM3 CamocrosiTenbHas OIIK-5-31;11K-2- 1) Ay 9ero CIy’KUT W 4TO MPEACTABISET cO00 reneparop?
MOATrOTOBKA K 31;11K-3-31 2) Jlnst wero mpeaHa3HaveH TpanchopMaTop, U U3 KaKHX 4acTed oH
YCTHOMY OTIPOCY TIO coctout?
pasneny 3) KakoBo Ha3Ha4YeHHE MarHuT NpoBoja’?
"BHyTpu1IeX0BbIE 4) Kak onpenensioT noTepu B Tpanchopmarope?
JMEKTPUIECKHE 5) Kak ocymecTBisieTcs: peryIinpoBaHUEe HAPSDKCHNUS B
cern" TpanchopmaTtopax?
6) Uto BKIIOYaET B cebs TpaHchopMaTopHast MOACTAHIINA?
7) Kak onpeznenstor MecTo pa3MenieHus TpancdopmaTopHoit
MOJICTAHLIMY Ha TPEANPUATHU?
KM4 CamocTosTenbHas OIIK-5-31;I1K-2- 1) ITepeuncaure cnoco6b! KaHATH3ALUH IEKTPUIECKOil SHEpruu 10 1
MOATOTOBKA K 31;I1K-3-31 kB u Bpimie 1 kB
YCTHOMY OIIpOCY IO 2) Kax npon3BosT BEIOOp ceueHust kabenei?
pazzeny 3) Uto Ha3bIBaeTCS SKOHOMHYECKUM CEYCHUEM MPOBOIA?
"BuyTtpuzaBoackoe 4) Kakue tunsi JIDII BBl 3HaeTe?
ANEKTpOCHa0KeHHE" 5) Uro Takoe “mpomyckHas criocodHocTs” JIDII? OT yero oHa 3aBUCUT?
6) ITepcriexTuBHI pa3BUTHA 3aKPHITHIX JIDIT
7) Yto Takoe ra30M30JMpOBaHHBIC Kabenn?
8) Uro mpencraBistoT co00i KOHCTPYKTUBHO BO3IYIIHBIC JIHHU?
9) Ilepeuncnure THIIBI TOKOIPOBOIOB.
KMS5 CamocTosiTenpHas OIIK-5-31;I1K-2- 1) Kakoe cocTosiHAE CHCTEMBI JIEKTPOCHAOKEHHE TIPUHSITO CUUTATD
MIOATOTOBKA K 31;I1K-3-31 YCTaHOBUBIIEMCS?
YCTHOMY OIIPOCY 1O 2) KakoBbl IpHUMHBI BOSHUKHOBEHUS 2JIEKTPOMArHUTHBIX IIEPEX0HbBIX
pazneny "KopoTkue MIPOIIECCOB B CUCTEMaX 3JIEKTPOCHAOKECHNUS?
3aMbIKaHus" 3) Uro Ha3BIBAIOT KOPOTKUM 3aMBIKAHHUEM?
4) Kakue 3a1auu pemaroT Ipu pacueTe IeKTPOMarHUTHBIX
NEPEXOIHBIX TPOLECCOB?
5) IepeuncnuTe KOMMYECTBEHHBIE OLICHKN XapaKTepa IIepexoTHOTO
mpouecca
6) Uto ouleHNBaeT TEpMHUYECKasi CTOMKOCTh IIepexXoJHOro npouecca?
7) ITo xakoii BeTHYHHE OLIEHUBAIOT AJICKTPOINHAMUYECKYIO CTOMKOCTE?
8) OT uero 3aBHCHUT ATUTEIHLHOCTB IIEPEXOTHOTO Mporecca?
KM6 CamocTrosTenpHas OIIK-5-31;ITK-2- 1) [aiiTe onpeneneHne peakTUBHON MOIITHOCTH
MMOATOTOBKA K 31;11K-3-31 2) Ilepeuncnure ycTpOUCTBa, KOTOPBHIE CHIKAIOT KO PHUITHESHT

YCTHOMY OTIPOCY T10
pasneny
"KoMmneuncaus
pEaKTUBHOM
MOIITHOCTH"

MOIITHOCTH CHCTEMBI
3) ITepeuncnure OCHOBHBIE THIIHI KOMIIEHCHPYIOIINX YCTPOHCTB
4) Kak mpou3BOIsT BEIOOP KOMIIEHCHPYIOIIUX YCTPOHCTB?

5) YKaxxute MecTa yCTaHOBKH KOHAEHCATOPOB Ha MOACTAHIUH




KM7

CaMocTtosTenbHas
MOJrOTOBKA K
YCTHOMY OTIPOCY TIO
pazneny "Peneitnas
3aIIuTa
3JIEKTPOYCTaHOBOK"

OIIK-5-31;I1K-2-
31;1IK-3-31

1) Kaxue TpeboBaHUS MPEABSIBISAIOTCSA K yCTPOUCTBAM 3aIIUTHI?

2) Kakue cpencTBa UCIIONIB3YIOT AJIS 3aILUTHI CETEH OT KOPOTKUX
3aMBbIKaHUN?

3) Uro Takoe BpeMATOKOBas XapaKTepUCTUKa?

4) Ot yero 3auMIIaeT e KOMOMHUPOBAHHBIN aBTOMAaTUYECKUIt
BBIKJIIOYATENb?

5) Kax BBIOMPAIOT TOK CpabaTHIBAHUS CPEICTB 3aIIUTHI?

6) B xakux sJeMeHTax dNeKTPUIECKOi CeTH BO3HUKAIOT MOTEPH
SHEpruu?

7) Uem onpenemnsieTcs BEMMYMHA ITOTEPh SHEPTHH B AEKTPHUCCKIX
cersax?

8) Kaxoii sHepreTHuecKuii mokasarenb HOPMUPYETCS AT KPYIMHBIX
noTpeduTesneil SHepruu 1 noyemy?

9) Ilepeuncnure Mepsl, MPUMEHAEMBIE [UTS TIOBBIIICHNS KAYeCTBa
HOTPeOIIEMOI JIEKTPOIHEPTUN

KMS8

DK3aMeH

OIIK-5-31;I1K-2-
31;1IK-3-31

1. Knaccudukanus >MeKTpHUecKUX cTaHuid. 2. ['uapaBinyeckue
aJeKTpUdecKue cTaHuuu. ['uapoTypounsl. IIpuiinBHBIE SeKTpUYeCKUe
cTaHiuu. 3. AKKymynupyromue anekrpuieckue ctanuuu. [ADC u ux
coBMmecTHas pabota ¢ 'DC. 4. 'eoTepManbHbIe YIEKTPUIECKHE
cranuuu. CTpyKTypHas cxema. 5. BeTpoBsle a1ekTpuyeckue CTaHIIMK U
ux tunbl. Pabora BOC no cBobogHOMY rpaduky. [Ipenmyriectsa u
HenocTaTku. 6. ColHEeUHbIe dNeKTpruecKkre cTanuu. CrocoObt
HCII0JIb30BAaHUs COJIHEUHOM 3Hepruu. 7. Mcnonb3oBaHue MOPCKUX
BO300HOBISIEMbIX pecypcoB. 8. OCHOBHbIE TOHATHUS TEIUIOBOH
SHEPTeTHKN: KOMMEpUYECKHe i HEKOMMEPYECKHEe HCTOYHUKH SHEPTUH,
YCIOBHOE TOIUTMBO, TOTUTUBHO-3HepreTuueckuii komrieke (TOK),
JJIEKTPOdHEpreTHKa, kKak yacth TOK, Temnopukarms. 9. CriocoOsl
MPOU3BOJICTBA TEIIOBOM U dJIEKTpUUecKoi sHepruu. Llenb n3menenuit
SHEPTUH Ha MEKTPOoCTaHIHAX. OCOOEHHOCTH TAPOBOSTHOTO UK Ha
anexrpocTaniuax. 10. Temnosnexkrpouentpans (TOLL).
[TpunnunuansHas cxema. [Ipeumyiiecta u HegoctaTku. 11.0cHOBHBIE
arperaTsl TEIJIOBBIX dJIeKTpocTaHnuii. [TapoBoit koTen u ero
koHCTpyKiws. 12. [TapoBoii koten u ero koHCTpyKuus. Knaccupukanus
MapoBbIX KOTJIOB. TemoBoii 6ananc mapoBoro kotia. 13. I[TapoBoi
koten. OCHOBHBIC XapaKTEPUCTHKY ITapOBBIX KOTIIOB. TermoBoit 6anaHc
napoBoro kotina. 14. Kotnsl-yrmm3aropsl. YnpomieHHas cxema. Cepsl
npumenenus. 16. [TapoBas TypOuna u cepsl npuMeHeHus. TUITbl
napoBbIX TypOuH. Kinaccudukanus napoBbix TypOuH. 17. AToMHbBIE
anexrpoctaHnuu. Kiraccupukanums aToMHbIX crannuii. [IpenmymecTsa
u Hepoctatkn ADC. 18. SnepHslif peakTop u ero KIaccuHUKAIHs 0
XapakTepy UCIob30Banus. 19. SnepHblil peakTop U ero
KITacCH(UKANK IO CIIEKTPY HEHTPOHOB, IO Pa3MENICHHIO TOIUINBA, TI0
BUJY TOILIMBA U 110 BUIy TelioHocuTens. 20. ATOMHbIE
9IEKTPOCTAHLUH C BOJIO-BOASHBIMU peakTopamu. [IpenmymiecTsa u
HEeOCTaTKU. 21. ATOMHBIE JIEKTPOCTAHIUY C KUIIALIUMU PEaKTOPaMHU.
[MpenmyiecTBa U HenOCTaTKU. 22. XpaHEHHE OTPAOOTAHHOTO SJICPHOTO
tomusa. 23. TormmuBHO-3HEpreTHYecKui koMmiuiekc. HedTsnast, razosas
Y YrojibHasi IPOMBIIIIIEHHOCTD. 24. TloTepu sHepruu npu ee
MPOU3BOJICTBE U TIOTPEOJICHHUH. 25. DHEPreTHYSCKUN MEHEIKMEHT 26.
OHepreruuecknii aynuT 27. DHepreTHdeckuii Gamanc NpeanpuaTas. 28.
Bropuunsie sneprerudeckue pecypesl (BOP). OcHoBHBIE OKa3aTenn
ucnosb3oBanus BOP. 29. DHeprocoeperkeHNUE B KIITUIIHO-
KOMMYHAJBHOM X03s#icTBe. 30. DnekTpudeckne Harpy3ku. I'paduxm.
31. CtpykTypa 21eKTpruecKux ceTeid. 32. PacdeT kabenpHON IMHUH
anekTpocHa0keHus. 33. KOHCTPYKTUBHOE UCTIOTHEHUE BHYTPULICXOBBIX
ceTel AEeKTPOCHAOKEHHS.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBIX IO JUCHUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTHI

Ha3zBanue
paboTHI

IIpoepsiembie
UHIUKATOPBI

Conepxanue pabOTHI

KOMIETCHIIUM




P1

YcTHBIN TOKIA IO
CaMOCTOSATCILHOM
pabote

OIIK-5-31;011K-5-
V1;TIK-2-31;[1K-2-
V1;[IK-3-31;1TK-3-
v1

IIpumeps! TeMbI JOKIAN0B [0 CAMOCTOSTENBHOM paboTe

1) Duepreruka PO u 3apyOeKHBIX CTpaH

2) CrpoutenbeTBo moTHH [ OC

3) Ocob6ennoctu paboTsl 'DC B GanaHce MOITHOCTH (B CyTOUHOM
rpaduKe Harpy3KH)

4) Texumueckoe BogocHadxenue TOC u ADC

5) TornmmBHOE X03MHCTBO AIEKTPOCTAHINI

6) OCHOBHBIE MTOJIOKEHHS TEXHUKO-IKOHOMUYECKUX PACUETOB B
AEKTPOCHAOKCHUH

7) OcobenHocTH TpaHcHOPMATOPOB B CHCTEMAX EKTPOCHAOKESHUS
8) [IpuHIUT perynupoBaHUs HANPSHKEHUS B CUIIOBBIX
TpanchopmaTopax

9) ABTOTpaHChOpPMATOPHI

10) KoHCTpYKTHBHOE BBHIITOJTHEHHE BHYTPUIIEXOBBIX IEKTPHICCKHUI
cerei

11) OcHOBHOE 31€KTPOOOOPYIOBAHHE LIEXOBBIX CETEH

12) KoMIOHOBKA TJIaBHBIX TOHU3UTENBHBIX MOICTAHIINI

13) [IpumeHeHne OIIOUHBIX CXEM

14) KoHCTpYKIIMH pacnpeAeIuTeNbHBIX YCTPOHCTB

15) OtoOpaxkeHHe IepexoJHOTO Mpoliecca B IMHEapU30BaHHOM CUCTEMe
BTOPOTO MOPSIIKA

16) MaremaTHuecKre MOJETIH HIEMEHTOB SHEPTOCHUCTEMBI

17) DnexTpoMexaHUUECKHE pee: 3JIEKTPOMarHUTHbIE, MHIYKIMOHHBIE.
Perne ¢ repMeTH3UpOBaHHEIME KOHTaKTaMHU

18) McTouHMKH OIIEpaTHBHOTO TOKA Ha IMTOCTOSHHOM U IIEPEMEHHOM
TOKE

19) TenemexaHuzanys U AUCHETYEPU3ALIMS HA IEKTPOCTAHLUAX U
TIOJICTAHITHSX

20) OkcmryaTanus HUQGPOBBIE YCTPOUCTB peleiiHON 3aIUThHI

5.3. OIIeHO‘-IHbIe MaTepuaJibl, HCIIOJIb3yEMbI€E JJIA JK3aMEHa (onncalme 6I/I.J'IeTOB, TECTOB H T.l'l.)

DK3aMeHAlMOHHBIN OUJIET 0 AUCUUILTMHE BKIIOUAET B ce0sl 1Ba TEOPETHYECKUX BOIPOCHI 10 TeMaM, U3JI0KEeHHBIM B 4 pa3zaerne
nanHo# PII/I. busersl XxpaHsaTes Ha kadeape U YTBEPIKICHBI ¢ 3aBEAYIOIIHM.

O06pa3zerr sK3aMEeHAIIIOHHOTO OnieTa:

MuHHCTEpCTBO HAYKH U BBICIIEro oopasoBanus Poccuiickoit denepanuu
HoBoTpowunkuii ¢pumman

®denepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKICHHS
Beicirero obpazoBanHust

HannonanbHbIN UCCIEI0BATENBCKUI TEXHOIOTUYECKUN YHUBEPCUTET
«MHUCHUC»

Kacenpa anexkTposHepreTHKH U AIEKTPOTEXHUKH

BUJIET Ne 0

Jucrmmmna: «O01mas sHepreTuKa»

Hamnpasnenue: 13.03.02 DaexkTpo3HepreTHKa U IEKTPOTEXHUKA

®dopma 00yueHust: O4Hast, 3a0YHAs

®dopma poBeaeHN SK3aMeHA: MHCEMEHHAS

1. Kimaccuduxarus >1eKTpUIecKUX CTaHIHIA.

2. [TapoBas TypOuHa u chepbl npuMeHeHus. Tunsl mapoBeix TypouH. Knaccudukaius napoBbIx TypOUH

IIpuMepbl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

DnekTpuyeckas CTaHIUS — 3TO. ..

3NIEKTPOYCTaHOBKA, MPOU3BOAAIIAS MEKTPUUECKYIO SHEPTUIO

NIEKTPOYCTAHOBKA, IIPOU3BOSAILAS NEKTPUUECKYIO U TEIUIOBYIO SHEPTUIO

JJIEKTPOYCTAHOBKA, IPOU3BOIAIIAS DIEKTPUUECKYIO UM IEKTPUUECKYIO U TEILIOBYIO SHEPTUI0

Dnexrpudeckast HOACTAHIUS — 3TO. ..

3IIEKTPOYCTAHOBKA, IIPETHA3HAUCHHAS IS IpHEMa B IPeoOpa30BaHUS IEKTPHUECKOH SHEPTUH
3NIEKTPOYCTAaHOBKA, B KOTOPOH MPOU3BOAUTCS, IPeoOpasyercs, MOTPeOIsIeTCs AIEKTPOIHEPTHs
3NEKTPOYCTaHOBKA, IPONU3BOAIIAS IEKTPHUYECKYIO U TEIIOBYIO SHEPIHIO

B coctas EDC PO He BX01UT 00beANHEHHAS SHEPTETHYECKAsl CHCTEMA
Vpana

Cubupu

Boctoka

Cesepo-3anana

CesepHoro Kapka3za




TpanuuoHHbIE 3IEKTPOCTaHIMH 3TO. ..
K3C, CoC

I32C, TEOT2C

ADC, I'9C, KBC

MexaHuueckass 3HEPTHs BOJHOTO TIOTOKA PeKH (TUAPABINYECKAs SHEPTHS ) IPeoOpa3yeTcs B AISKTPUIECKYIO SHEPTUIO Ha
ADC

T2C

IaC

KADC

OCHOBHOﬁ THII 3HeKTpOCTaHHPII>II pacnonaraeMLIﬁ B IICHTPC JICKTPHUICCKUX U TCIJIOBBIX HArpy30K
Ty

IP3C

ADC

I'2C 1 TADC

oI

OHeprus, BeIIeNnsieMas IPU CTOpaHHK KaMEHHOTO YIiisi, Topda, ra3a, HeTH U APYTHX BUAOB TOILIHBA, IpeoOpas3yercs B
AIIEKTPUIECKYIO SHEPTUIO Ha

ADC

T2C

IaC

KADC

MexaHuueckast 3HEpIHs BO3JLYIIHOTO ITOTOKA IIPe00pasyeTcst B AMEKTPUUECKYIO SHEPTUIO Ha
ADC
T2C
IasC
BoC

Kakwue a5ekTpocTaHIMy OTHOCST K Pa3psily BEICOKO MaHEBPEHHBIX ?
KOH/ICHCAIIOHHBIC

TEIIOAJIEKTPOIIEHTPAIIH

THIPOIEKTPOCTAHIUI

aTOMHBIE 3JIEKTPOCTaHIIUN

reoTepMalibHbIE 3¢

Io KakuM IpH3HAKAM PA3[CISIIOT EKTPUUECcKre cTaHK? BriOepuTe OAKH WM HECKOJIBKO OTBETOB!
0 BHJTY UCIIOJIB3yeMOH SHEPTUH

IO BHJLY TEIJIOBOTO JIBUTATEIIS

MO BHUJY YEKTPUIECKOTO JIBUTATEIs

1O BHJY OTITyCKaeMOM SHEPruu

TIpUHIUIIBI TOCTPOCHUSI CXEM BJICKTPOCHAOKECHHSI
OTKa3 OT XOJIOHOTO Pe3epBa

pazzenbHas paboTa JIMHHUN 1 TpaHCHOPMATOpPOB
1enecooOpasHoOCTh

HAJISKHOCTh

riyboKOe CEeKIMOHUPOBAHUE

K I kaTeropun mo creneHu 6ecrepeboifHOCTH AMEKTPOCHAOKEHUS OTHOCATCS IEKTPOIPHEMHUKH
NepephIB B IIEKTPOCHAOKEHNH, KOTOPOE BIICUET 3a c000 00s3aTenbHoe OTKIII0UeHHEe 000pyI0BaHe
OTIACHOCTb JUISl KM3HH JIFO/IeH

KOPOTKHE 3aMBIKaHUS

IepepsiB B anekTpocHabxkenuu 11s [ kareropuu 1omyckaeTcst Ha Bpemst
BKJIIOUYCHUS pe3epBa CHJIaMH JISKYPHOTO ITepcoHaa

AaBTOMAaTHYECKOTO BKITIOUECHUS pe3epBa

BBINOJIHEHUS OTIEPALIUi JUCTIETYEPOM

I'mybokoe ceKMoHNpOBaHUE TIPUMEHSIETCS JIST
YMEHBLIEHHS CONPOTUBJICHUS

00ecIeyeHNsl U MOBBIIICHUS HAJISKHOCTH
YMEHBIIEHHSI KOJIMYECTBA JIEKTPUUYECKUX anmapaToB

ITuTanue KPyMHBIX U 0CO00 KPYIMHBIX MPEANPUSITHI BBINOIHIIOT HANPSHKEHUEM




110 kB
220 kB
6 kB
330 kB
500 kB
35xB

Pacuer Harpy3ox npousBoguTCcs

MOCJIE COCTaBIIEHUS CXEM EKTPOCHAOKEHUS
Ha 3aKJIIOYUTENBHON CTaluy NPOEKTUPOBAHUS
Ha HAa4aJIbHOU CTaJAUU IPOCKTUPOBAHUS

HcxoaHble naHHBIE [UIs ONPENENCHUS Harpy30K
TeHepalbHbIN IIaH

BEZIOMOCTb HAarpy30K

cxema

YCTaHOBJIEHHAsI MOILHOCTh

K02 pUITEHTBI

YacToTa BpalieH!H TypOOreHepaTopa, py YUCIIe map MOJCOB p=2
750 06/MuH

300 06/Mun

1500 06/MuH

3000 06/MuH

1000 06/Muu

CusoBblie TpaHcHOPMATOPBI M ABTOTPAHCHOPMATOPBI IIPEAHAZHAYCHBI
JUTSL TIOHWYKEHUS HATIPSDKEHUS M TOKa

JUTS TIOBBIIICHHUS HATIPSDKCHUS U TOKA

JUTSL IPeoOpa30BaHusI HAMIPSHKEHUSI

JUTS TipeoOpa3oBaHus TOKa

JUTSL IPe0OPa30BaHUSI SHEPTUH C OJHOTO HAMPSIKECHHS HA IPYroe

MourHocTh Tpanchopmaropa I'TIIT onpenensercst

AKTUBHOM Harpy3Koil MpeJnpusaThs U pEaKTUBHOM MOITHOCTBIO CUCTEMBI
PEAKTUBHOM HArpy3KOi NpPEeANpPUATUS U PEAKTUBHOM MOIIHOCTBIO CUCTEMBI

aKTHBHOM HarpySKop“[ OpeaAnpusATs 1 MOJIHOM MOIITHOCThIO CUCTEMBI

HauBsrogneiimas MOIIHOCTH TpaHCHOPMATOpPA 3aBUCHT OT
BEJIMYMHBI XapakTepa rpaduka deKTPUIECKON Harpy3Ku
JUIMTENILHOCTH HapacTaHWsl Harpy3KH 10 rojjam

YHCIIa 9acoB pabOTHI IPEIIPHATHSL

CTOMMOCTH 3J1€KTPOIHEPTUH

3apInIaThl 00CITY)KHBAIOIIETO TIEPCOHANA

Yucio 1exoBBIX TpaHC(HOPMATOPOB OMPEEIAETCS

TUTIOM TpaHcdopMaTopa

eIMHIYHONM HOMHUHAJIBHOW MOIIJHOCTBIO TpaHchopMaTopa
koa(durmenTom 3arpy3ku TpaHcpopmaropa
TeMIIepaTypoi BO31Lyxa

BrIxirouarenu Harpy30K MpeaHa3HaAYeHbI TS
KOMMYTaI[UFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Pa3beauHuTeny npegHa3sHadeHsl M1

CO3JIaHUs BUAMMOTO pa3phiBa IIPU PEMOHTE AEKTPOOOOPYJOBAHUS
KOMMYTAIIIH JIFOOBIX TOKOB

ABTOMAaTUYECKOIO OTKIIIOYEHHS TOKOB

IepeBojia ¢ 0IHOM NapajieNbHOM BETBU HA JPYTYIO

PazbeauHuTENM BEIOUPAIOT 110

HOMHHAJIHBIM ITapaMeTpam

Harpy3Ke BTOPHYHBIX IIeTien
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTPaHUYECHHS




KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIHHUTEINM. .
pyOsIIero THMa

MOJIBECHOTO THIIA

TOPU30HTAIBHO - TIOBOPOTHOTO THIIA

KaTsIIEero TUIa

BaKyyMHOT'O THIIa

PazpequHUTENAMH HE JOMYCKACTCS BBINOIHITE CIEAYIONINE ONEePaIiy
OTKJIIOUCHHUE U BKIIFOUEHHE HEHTpaseil TpaHCGOpMaTOPOB B JFOOBIX PeXKUMaX
CO3JIaHHE BUIUMOTO Pa3phIBa B OTKIIOYEHHOH AJIEKTPUIECKOH [eTn
OTKJIFOUCHHUE U BKIIOUCHUE 3aPSIHOTO TOKA IITHH

OTKJIIOYEHHUE TOKa HArpy3Ku 1o 15 A mpu Hanpspkenuu a0 10 kB
OTKIJIIOUYEHUE TOKA KOPOTKOTO 3aMbIKAHUS

Pa3zwequHUTENN BEIOUPAIOT IO

HOMHHAJIBHBIM [TapaMeTpam

Harpy3Kke BTOPUYHBIX LieHen
JEKTPOAUHAMHUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPAHUUCHUS

KopoTko3ambikaTens - 3T0 KOMMYTAIlHOHHBIH anmapar...

MpeaHa3HaYeHHBIN Ul OTKIIIOYESHUS SIEKTPHUYECKOH 1IeNH B HEHOPMAJIBHBIX peKUMax paboTsl TpaHcopmaTopa
NpeaHa3HAaYeHHBIN JUIsSl OTKIIIOYEHUS IEKTPUUYECKOI ey PU KOPOTKOM 3aMbIKaHUU

TIpeHa3HAYCHHBIN JUTS CO3/IaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS B IIEMTH TpaHchopMaTopa Mpu BUTKOBOM 3aMbIKaHHN
BHYTpH TpaHc(opMaTopa ¢ IebI0 €ro AalbHEHIIEro OTKII0YSHHUS

C CaMOBO3BpATOM MpeHA3HAUYEHHBIH JUIs CO3MaHHUs UCKYCCTBEHHOT'O KOPOTKOTO 3aMbIKaHHUs P BUTKOBOM KOPOTKOM 3aMbIKaHUH
NpeaHa3HaueHHBIHN JUIsl yIPaBIEHUS JEKTPUUIECKOM Lenbo IPU KOPOTKUX 3aMbIKaHHUSAX

Otaenurenyu nperHa3zHauYSHbBI

JUTSL PYYHOTO OTKJIFOUEHHS 00ECTOUYCHHBIX Ierei

JUTSL pyYHOTO OTKJIFOUEHHUS 1IeTIel 1101 Harpy3Koi

TS aBTOMAaTHYECKOTO OTKITFOYEHUSI 00€CTOYEHHBIX IIEei
JUISL TUCTAHIIMOHHOTO OTKIIFOUEHMS LieTneil ¢ Harpy3Kou
JUTSL aBTOMATHYECKOTO OTKJIFOUEHUS 1IeTiel 1101 Harpy3Koi

OTtaenurens OT Pa3beIUHUTENS OTIUYACTCS
rabaputamu

CTIIOCOOOM TalIeHHs TyTr

TUTOCKOCTBIO JIBHKECHUST HOXKEH

KOHTaKTHOM cucTteMoin

TPUBOJIOM

B otxmrouaronux anmapatax g0l kB He mpuMenseTcs crnocod rameHus Jyru
JIBUJKEHHME AYTH B MATHUTHOM I10JI€

MHOTOKPaTHbIA Pa3phIB LENN TOKA

raleHue Tyru B y3KHX LEIsaX

YIUIMHEHHE yTU

JieTieHNe AIMHHOM Myry Ha psif KOPOTKUX

ABTOMAaTHYECKUE BBIKIIOYATEIH IPUMEHSIOT B 2JIEKTPOYCTAaHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BeIirouarenu Harpy30K MpeaHa3sHaueHbl IS
KOMMYTaI[UF HOMUHAJIbHBIX TOKOB
OTKJIIOUEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Crioco0Bl rameHust MEeKTPUIECKOH TyTH UCTIONb3yeMble B anmapaTax 10 1000 B

raiieHHe YTy B Ta3aX BBICOKOTO JaBJICHUS, ABMKEHHE YT B MATHUTHOM MOJe, yIJTHHEHNE JyTH

YIAJIUHEHHE TYTH, IBM)KEHUE TYTH B MATHUTHOM I10JI€, TallleHUue IYTH B BaKyyMe

raleHue yru B BAKyyMe, yJUIMHEHUE yTU, JBI>KEHUE 1y B MATHUTHOM I10JIe

JlelIeHHE IIMHHOW AyTH Ha psjl KOPOTKUX, rallieHue Iyr'd B Macie, YIUIMHEHUE 1yra

yIAJIUHEHNE OYTH, IBU)KEHUE TYTH B MAaTHUTHOM I10JIe, AeNeHNe JUIMHHON YTy Ha Psii KOPOTKUX, TallleHHe TyTH B Y3KUX IIENAX

Jlis ramieHus 31eKTpudecKoil qyru B anmnaparax 10 u Bsie 1000 B ucnons3yercs
raiieHue B dJerase




raiieHue J[yru B Maciie

ranieHue 1yru B BaKyyMe

TaIllleHNe IyTY 3a CYeT CHHXPOHU3AINA MOMEHTA OTKITIOUEHHSI ¢ OECTOKOBOM May30i
raiieHue JIyra B y3KuX HIeJsX, yJUIMHEHUE TyTu

W3mepurensHble TpaHC(HOPMATOPHI TOKA TIPETHA3HAYCHBI IS
U3MEpPEHUs] IEPBUYHBIX TOKOB

U3MEPEHMs] BTOPUYHBIX TOKOB

npeoOpa30BaHMs IEPBUYHBIX TOKOB B CTAaHIapTHBIE BTOPUIHBIE

M3mepurensHble TpaHcHOpMaTOPBI TOKA BBIOUPAIOT
10 HOMHMHAJIbHBIM ITapaMeTpam

10 KOMMYTAITHOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUYIEHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

I[H}I CHMIKCHUS TEMIICPATYPHI IJIABJICHUS BCTAaBKU B MPEAOXPAHUTEIIAX C HAIOJITHUTEIIEM UCTIOJIb3YCTCA
MeTautyprudeckuii 3 (et - Ha MOJOCKH MeIH HAIasHbI IAPHKU 0JI0BA

TPOPE3H, YMCHBIIAIOIINE CCUCHUE

YCTaHaBJIUBAIOTCA MapaUICJIbHBIC TIJITAaBKUE BCTABKU U3 PA3HBIX MaTCpUaIOB

TUIACTHHBI [IEPEMEHHOTO CEUCHHS

HaII0JIHUTCIIb, KOTOpBIﬁ IIpU ralliICHUU YT OKUCIACTCA (peaKHI/Iﬂ MMPOTCKACT C NMOIIOIICHUEM BHCPFI/II/I)

B xaudecTBe Marepuaiia riaBkou BctaBku npenoxpanureneit tuna IIKT ucnons3yror
cepebpo, aFOMUHUN

aTIOMHUHWH, CTaITb

MEb, ATIOMUHUNA

MeJib, CTalb

MeJib, cepedpo

IIpuMeHeHne KaKUX IUTaBKUX BCTABOK pa3peruactcsi?
KaJTHOPOBAHHBIX

HEeKaTHOPOBAaHHBIX

nro0oro THma

B 3aBHCHMOCTH OT CUTYaIlHU{

Kak cnemgyer BeIOMpaTh IpeIOXpaHUTETH?

M0 OTKITIOYaromIell cnoco6HoCTH

0 BKJIIOYAIOIIEH CIOCOOHOCTH

IO MPEeAEIbHO NOIIyCTUMOMY TOKY, BOSHUKAIOLIEMY NP BKIOYeHUH Ha K3

BrI00op cxeM 3MeKTPOCHA0KEHUS 3aBUCHT OT
KaTeropuu MoTpeouTenei

pacyeTHOI MOIIHOCTH

YOAJIEHHOCTH OT UCTOYHHUKA MTUTAHUS
KOJINYECTBA [TOACTAaHLIUI

PO3bI BETPOB

PazpenbHas pabora TMHUIN U TpaHCHOPMATOPOB IPUHUMAETCS
C IIEJIBIO YBEJIMYCHHUS COTIPOTHBIICHUS 1, yMEHBIICHUS TOKOB K3
SKOHOMHH IEKTPOOOOPYTOBAHHUSL

YMEHBLIEHHUS MOTEPh

CeueHns MPOBOJIOB M JKWII Kabenel BRIOMpAtoT
MO TEXHUYECKUM YCIOBHSIM

0 Ha/ISKHOCTH

10 5KOHOMHUYECKHIM YCIOBHSIM

KaIlMTaJIbHBIM 3aTpaTamM

Ceyenust IPOBOJOB U KM Kabenel BEIOUPAIoT
0 CTI0CcO0y MPOKITAAKA

[0 HOMHHAJILHOMY HaIpshKEHUIO

0 CTOMMOCTH

0 MOTEPSIM HATIPSDKCHHS

JIvnus u3 xabenel, mpeHa3HAYEeHHAs [UIS IIepelauu IeKTPOIHEPTUU Ha PACCTOSHHUE HAa3bIBAETCS




KaOeNnbHBII KaHal
KaOenbHas TUHUS
KaOespHas TpaHIIIes
KaOenpHasg dcTakaaa

Pacumgpyiite mapky cuioBoro kadesst ACh 3*95

TPEX>KWIBHBIA Ka0eIh CO CBUHIIOBOM 000JI0UKOM ¢ METHBIMHE KIJIAMH, TUTOIIAABI0 CeUeHUs 95 MM2
JIBYXKHIIbHBIN Ka0Oellb CO CBUHLIOBOK 00O0JIOYKON C MEAHBIMHU KHUJIaMH, TJIOLIAIBI0 cedeHus 95 Mm2
TPEX)KUIbHBIN Ka0Oesb CO CBHHIIOBON 000JIOUKOW C AIFOMHHUECBBIMU KHJIaMH, TUIOLIABIO CEYCHUS 95 MM2

TexHUYECKHE YCIOBHS BEIOOpA CCUCHUI BO3IYIIHBIX M KAOCIBHBIX JINHUI
MO HAarpeBy pPacueTHBIM TOKOM

YCIIOBHSIM KOPOHUPOBAHHUS

MEXaHUYECKOU MPOYHOCTH

KaIMUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTI'O BblJeIeH s Teria TokoM K3

CI0Cco0aM MPOKIIAAKA

NOTEPSIM HaNpsDKEHHS B HOPMAIbHOM U IIOCI€aBaPUNHOM PEXUMax

BLI60p O9KOHOMUYECKHU uenecoo6pa3H0r0 CCUCHUSA MMTPOU3BOIAT
110 HOMWHAJIbBHOMY HAIPSAKCHUIO

10 SKOHOMHUYECKOH MIIOTHOCTH TOKa

IMPUBCACHHBIM 3aTpaTamM

IO HArpeBy paC4Y€THbBIM TOKOM

B 3aBucMMOCTH OT Ha3HAYEHUS IIMHOIPOBOBI TOAPA3IACIISIOTCS
Ha MarucTpaibHble

Ha paclpeenuTeIbHbIe

Ha aBapUiiHbIE

Ha TPOJIJIEHHbIE

Ha OCBETUTEIIbHBIE

Ha CMeIllaHHbIe

ITpu Tokax 6osee 3000 A mpy CASTYIOMIUX CEUCHUSIX MPUMEHSIOT IIHHBI
KOpoOJaThIe

MPSIMOYTOJIBHBIE TPEX MOJIOCHBIE

HPSMOYTOJIBHBIC IBYX TTOJIOCHBIE

KpYIJIble
IPSMOYTOJIbHBIE OJHOIIOIOCHBIE

TpanchopMaTOpbl TOKa He BHIOUPAIOT 110 CICAYIOIIEMY YCIOBHIO
0 KJIACCY TOYHOCTH

0 TOKY

10 BTOPUYHOU HarpysKe

110 HaHpH)KCHI/I}O

10 OTKIJIIOYAFOIIEH CIIOCOOHOCTH

W3mepurenbHbIe TpaHCHOPMATOPEI TOKA BEIOHUPAIOT
110 HOMHHAQJIBHBIM IIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

M0 TEPMUYECKOH U IMEKTPOJUHAMHICCKON CTOWKOCTH
10 XapaKTEPUCTHKE TOKOOTPAHHICHHS

0 HAarpy3Ke BTOPUYHBIX IeTIeH

TpanchopmaTops! ToKa pesHa3HAYCHBI

UL IpeoOpa3oBaHisI HEPBUYHOTO TOKA /10 3HAYCHUH Hanbouee yIoOHBIX UII H3MEPUTEIBHBIX IPHOOPOB

JUISL OT/EJICHUS IEPBUYHBIX IIeMel OT BTOPHYHBIX

JUIsl IpeoOpa3oBaHusl TOKa B IEPBUYHBIX LIETISX

JUTs IpeoOpa3oBaHusI MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHYIHH M JUTS OTJCICHIS IEPBUYHBIX [EMTe OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS TIEPEMEHHOTO TOKA

Kaxkye cxeMbI IPIMEHSIOT IIPH PABHOMEPHOM PACIpeIeIICHIH HArPY3KH 1O TUIOMIaIN?
paauasbHbIe

MarucTpajibHbIe

CMeEIIaHHbIC

KOJIBIIEBBIC

pacrnpenenuTeabHbIe




Kaxwue cxembl 2leKTpuYecKuX ceTell MPUMEHSIOT IPH HATWYHUU TPYIIN Harpy30K ¢ HEpaBHOMEPHBIM paclpeaeieHueM X 1o
IUIOIAIH 1exa?

panuaibHbIC

MarucTpajibHbIe

CMeELIaHHbIE

KOJIBLIEBEIE

Kaxumu mocTronHcTBaMu 0071a1al0T MarkCcTPaabHBIE CXEMBI DJIEKTPUUECKHUX CeTei?
HaJEeXKHOCTh

MpOCTOTa

JIeIIeBU3HA

BBICOKast THOKOCTE CETH

BCE MEPEUYHCIICHHOE

Kaxumu HegoctaTkamMu 001aJat0T paguaabHble CXeMbI?
HEIKOHOMUYHOCTH

OTpaHUYEHHAs THOKOCTh CETH

HeOOoIbIIast HaEKHOCTh

I'onoBo# pacxon NEKTPOIHEPTUU NPENIPUATHEM YUUTHIBACTCS
MOJIHOM pacyeTHON MOIIHOCTHIO

YCTaHOBJIEHHOH MOLIHOCTBIO

CPEIHET00BOM MOLHOCTHIO

T'omoBoe unciio 9acoB pabOTHI MPEAIPUATHS 3aBUCHUT OT
MOIITHOCTH MOTpeduTene

KaTeropuy HaJeXKHOCTHU B 3JIEKTPOCHA0KECHUH
CMEHHOCTH TIPEATIPHUATHS

Xapaxrepa IIPOH3BOACTBA

TEXHOJIOTUYECKOT0 Ipoliecca

B kakux ciaygasx 000CHOBAaHO COOPYXKEHHE 3aKPBITHIX TOACTAHINH?
IpU CTPOUTENBCTBE MOACTaHIUH ITyOOKOTO BBOJA

IPH PACIIOIOKCHUM HA CEIMTEOHON TEpPUTOPHHU ropoa

B 30HaX POMBIIIUIEHHBIX YHOCOB

HpU HEOOXOUMOCTH CHIDKEHUSI yPOBHS IIIyMa

HET BEPHOTO OTBETA

Jomyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOA0B HAa OPY 35 kB u BbilIe?

HE JOIyCKaeTcst

Jommyckaercs Ha Bcell Tepputopun OPY

JIOIIyCKaeTcs TOJIbKO HaJl OLUMHOBKOM, €CIIM 30HBI 3aIlIUThI CTEPIKHEBBIX MOJIHUEOTBOOB HE 3aKpBIBAIOT BCIO Teppuroputo OPY
JIOIIyCKAeTCs TOJIbKO HaJl CEKLMAMU U HIMHAMH

Kommiencupyromue ycrpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS MIPHU OMPEEIICHUH TOJTHON pacuyeTHOW MOIIIHOCTH, IPUMEHSETCS
JUISE KOMITIEHCAIIMH €EMKOCTHBIX TOKOB

JUISl KOMITEHCAIIMM pEaKTUBHOM MOIITHOCTH

JI7Is1 KOMIIEHCALIMH TTOTEPh MOIITHOCTH

Onpenenenue MOIHOCTH KOMIICHCUPYIOIIMX YCTPONCTB B CETH HampsbkeHneM 1o 1 kB ocymecTsisiercs o
yCIIOBHIO OanaHca peakTUBHOM MOIIHOCTH Ha mrHax HH nexosbix TIT

YCJIOBHUIO OayaHca akTUBHOW MoITHOCTH Ha muHax [TIIT

yCIIOBUIO OanaHca MoJIHOW MOITHOCTH Ha muHax [TITT




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH PEYbI0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JeaTh apryMEHTHPOBAaHHbIE BEIBO/IbI M IIPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOaBaTEIEM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAYE IK3aMEHA CUUTACTCS BBIIOIHEHHBIM YCIIEIIHO, €CJIM IIPH €r0 OLICHUBAaHUU
[I0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEILHOM.

IIpu olleHUBaHUK KOHTPOJIBHOM PabOTHI HCIONB3yeTCsl OMHAPHAS CUCTEMA!
"3a4TeHO" BBICTABIISICTCS, KOTIa 00yJaroHMiiCst IPaBHIIBHO BRIOJIHWI He MeHee 60 % oT o0beMa 3a1aHus.

"He 3a4TeHO0" BBICTABIIACTCS, KOT/Ia 00YJAIOIINICS IPaBHIIBHO BRITIOIHIII MeHee 60 % oT o0beMa 3a1aHus.

HpI/I MOBCACHUH 2K3aMC€HA B AMCTAHIMOHHO KPUTCPUAMHA OLICHKU ABJIAIOTCA:

«OTauyHO»: Ionyuernue 6omee 90 % OanIOB MO TECTY NMPH BHIOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEMs
«Xopomo»: [omydenune ot 75 mo 90 % OayIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPUTEILHOY Ionyuernue ot 50 70 75 % 0annoB MO TECTY IPU BHINOJHEHHH TECTA 3a PEITTAMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECITIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHasi iUTEpaTYypa

ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenscTBO, TOA, 311. azipec
JI1.1 | KynuaoB A.A. TemoBbI€ ANEKTpHUUECKUE Mocksa: UTHOPA-M, 2013,
ctannuu. CXemsl 1
obopynoBanue: yueoHoe
noco6ue
JI1.2 | B.IL. T'openos, C.B. Oo6mast sHepretuka. Ku. 1. Mockga, bepnun: Jupexkr-Menua, 2016,
T'openos, B.C. ANbTepHATUBHBIC HCTOYHUKH http://biblioclub.ru/index.php?
Topenos u ap. , mog SHEPruu: yueOHUK page=book&id=447693
pexn. B.IL. I'openoga,
E.B. lBanoBoii
JI1.3 | Cubukun 101 OCHOBBI NEKTPOCHAOKCHUS Mocksa ; bepnun: upekr-Meaua, 2014,
00BEKTOB: yueOHOE ocodre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.4 |H.IL I'yxos, B.4. CHCTEMBI JIEKTPOCHA0KEHS : Hosocubupck: HI'TVY, 2015,
OmnbxoBckui, J[.A. y4eOHUK http://biblioclub.ru/index.php?
[TaBrOYeHKO page=book&id=438343
JI1.5 | CyBopun A.B. [TpueMHnKH 1 OTpEOUTETH KpacHosipck: Cubupcknii denepansHbIi
JIIEKTPUYECKON SHEPIUU yHUBepcurer, 2014,
CHCTEM 3JIEKTPOCHAOKEHUS : http://biblioclub.ru/index.php?
yaeOHOe ocobue page=book&id=364591
JI1.6 | Cubukun M.IO. Texnomorus Mocksa, bepnun: {upexkr-Menua, 2014,
SHEProcOepexeHNs : yUeOHHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.7 | Cubukun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockaa ; bepnun: {upexr-Menua, 2016,
AIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MIPOMBIIIICHHBIX U page=book&id=459494
TPpaKAAHCKUX 3JaHUH :
yueOHUK

6.1.2. Jlono/HUTeILHAS JIMTEpaTypa




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.1 |Macremanos A. M. TonnuBHO-3HEPreTUUECKU I Mocksa: Dueprus, 2009,
koMmIuieke Poccun Ha pybexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MMPOOJIEMBI 1 page=book&id=58379
nepcnexrussl pa3surus JT. 1. :
CIIPaBOYHO-aHATUTHYECKUI
COOPHHUK
JI2.2 | bymyes B.B. Onepreruka - 2050 Mocksa: DHeprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 |IIpuBanos B.B. DKCIuTyaTalus JUHUR Mocksa ; bepnun : JJupexr-Menua, 2017,
JNIEKTpoTIepead CHCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue
J12.4 | Anekceernxos C.O. TonnuBHO-3HEPreTUYECKUI Mocxksa: KOHUTU-JAHA. 3akoH u
komruieke Poccun. TIpoGiembl npago, 2016,
Y TCHICHITNH PA3BUTHUS PhIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.5 |Knesuos A.B. CpencTBa ONTUMHU3AIIH Mocksa :COJIOH-TTPECC, 2009,
MOTPEOIEHUS AIEKTPOIHEPTHH: http://biblioclub.ru/index.php?
CIPaBOYHO-MH(OPMAIIIOHHOE page=book&id=117678
nocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI3.1 | JdaBeiokua M.H. OO01as sHepreTrka: Hosotpounk: HO HUTY MUCuC, 2013,
MeTomdeckue ykasanus Kk PT'P ttps://lms.misis.ru
6.3 IlepeyeHb NPOrpaMMHOro odecneyeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.3 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.4 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.5 |Micro-Cap 10 Evaluation
1.6 | Microsoft Teams
1.7 |Zoom
I1.8 | bpayzep Opera
1.9 |Bbpayzep Yandex
I1.10 | WinDjView 2.0.2
6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
N.1 |energybase.ru - KaTaJor 3JI€KTPOCTAHIUH (ATOMHBIX, THIPABINYECKAX, TEIUIOBBIX U JIP.) U ITOJICTAHIINI MUPA;
N.2 |window.edu.ru - eruHOE OKHO JOCTyNa K 00pa3oBaTeNbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHaruienue

113 VYuebnas mabopatopus (xommbloTepHBIH | KoMIulekt yueOHoi Mebenn Ha 12 mecT s obydarommxcs,

KJIacc) 12 cranmMoHapHBIX KOMIIBIOTEPOB I CTYJAEHTOB, 1
CTallMOHAPHBIA KOMIIBIOTEp Ui IpernopaBatens (y Bcex
BBIXOJI B HMHTEPHET), TMPOEKTOp, OKpaH HACTCHHBIMH,
KOMMYTAaTop, [IOCKa ayJIuTOpHas MejoBas, BeO Kamepa
Logitech, noctyn k DUOC VYuusepcurera MUCHUC uyepe3
TUYHBIA KabuHeT Ha twiatdpopme LMS Canvas m Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTuBHpyc Dr.Web.

121 Vuebnas  aymuropms i 3aHATHH | KoMIulekt yueOHOH Mebenmn Ha 56 mMecT s oOydaromuxcs,
JICKIIHOHHOTO THUIIA, MOPaKTHYECKUX | | CTalMOHAPHBIA KOMITBIOTEp LIS IpernogaBarelns (BbIXOI B
3aHATHI HWHTEPHET), MPOCKTOp, SKPaH HACTCHHBIH, KOJOHKH, JOCKa

aynuTopHasi MenoBasi, BeO kamepa Logitech, nunieH3noHHBIE
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.




224 VYuebHas mabopatopus (kommbloTepHBIH | KoMruiekt yueOHol Mebenmn Ha 12 mecT s oOydaromuxcs,
KJIacc) 12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIH KOMIIBIOTEp JUI [perojaBaTens (Bce C
BBIXOJJOM B HHTEPHET), IIPOCKTOP, S5KpaH HACTCHHBIH,
KOMMYTaTop, JOCKAa ayIWTOpHas MeNoBas, BeO Kamepa,
goctyn x OMOC Vausepcureta MUCHC depe3 mHUHBIHA
kabuner Ha miatrpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUA J1JISA OBYYAIOIUXCA

B mpornecce n3yueHns AUCIUILTHHEI BRICISIOT IBa BUAA CAMOCTOSATEILHOW PaOOThL: ayAUTOPHAS U BHEAYAUTOPHAsS. AyIUTOpHAs
camocCToATeNbHas paboTa Mo JUCUUIUIMHE BHIMOJIHAETCS Ha YUeOHBIX 3aHATHX O] PYKOBOACTBOM IpernoaaBaress. BueaynutopHas

camocTosATeNbHas paboTa - ImanupyeMas yueOHas padota 00yJaronMes, BRIIOTHIEMas! BO BHEAYIUTOPHOE BPEMSI 110 3a/IaHUIO0 U
HPH METOANYECKOM PYKOBOJICTBE IPETo/IaBarTelisi, HoO 0e3 ero HelmocpeCTBEHHOro yyacTusi. CaMocTosiTeNnbHas padboTa, He
IpeIyCMOTPEHHAS IPOrpaMMON YueOHO TUCIUIUINHBI, PACKPHIBAIOIICH H KOHKPETHU3UPYIOLICH e¢ COJIepIKaHKe, OCYIIECTBISACTCS
06y‘IaIOIlII/IMC$[ HWHHUIOHUATHUBHO, C LCJIbIO pCAIU3alln COOCTBEHHBIX y‘I€6HBIX 1 HAYYHBIX UTHTCPCCOB. HHS{ Oosee 3(1)(1)€KTI/IBHOFO
BBIIIOJIHEHUS CAMOCTOSITEIbHON pa60T1>1 10 JUCHUIITIMHE MPETIoAaBaTCIb PCKOMCHAYET UCTOYHUKU IJI pa60T1>1, XapaKTepusyer
HaunboJiee palMOHANIbHYIO METOANKY CAMOCTOSTENILHON PaOOThI, IEMOHCTPUPYET paHee BHIIOIHEHHBIE 00yJaroIUMKCS Pa0OTHI U T.
1. Buzbr 3amanuii U1 BHEAyTUTOPHOH CaMOCTOSTEIBHON pabOTEL, HX COJep)KaHHE U XapaKTep MOTYT HMETh BApPHATHBHBIN U
nmuddepeHIpoBaHHEIA XapaKTep, YIUTHBAaTh HHINBHIYAIbHBIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsSTEeNbHAs padoTa MOXKET

OCYHICCTBIATHCA MHANBUAYAJIbHO WX I'PYIIIIaMU CTYJACHTOB online ¥ Ha 3aHATHUSAX B 3aBUCUMOCTH OT e, 06L€Ma, KOHerTHOﬁ
TEMATHKH CaMOCTOSATEIIHbHOM pa60TI>I, YPOBH: CJIOKHOCTH. KOHTpOJ’IL PE3YyIbTAaTOB BHeayZ[I/ITOpHOﬁ CaMOCTOSATCIHLHON pa6OTBI

OCYIICCTBJIACTCA B MIpeAciiaX BpEMCHHN, OTBEACHHOT'O Ha 00s13aTeNbHbIC y"'l€6HblC 3aHATHA 10 JUCHUIIIMHE HAa NPAKTUYCCKUX,
J'Ia60paTOpHLIX 3aHATUAX.




