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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

OO01as SHepreTuka

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
[Tpodums DJIEKTPONPUBOA M aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHATUSA 18
camocCTosATeNNbHas paboTa 153
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexyn 8 8 8 8
JlabopaTtopHsie 4 4 4
IIpakTuueckue 6 6 6 6
Uroro ayn. 18 |18 [18 |18
KonraxtHas padoTa 18 |18 |18 |18
Cawm. pabota 153 [ 153 | 153 | 153
Yacel Ha KOHTPOJIb 9 9 9 9
Hrtoro 180 (180 | 180 | 180




IIporpammy cocraBui(u):
K.m.H, doyenm, bywyes A.H.

Pabouas nmporpamma
O01mas 3HepreTuka

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTHka u 3IeKTpoTexHuka, 13.03.02 23 Dnexrposnepreruka u >nekrporexuHuka [IpOIInA 3aow.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2022, npotoko:n Ne 35

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, npotokosn Ne 35

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadgenpa anexkrposnepreruku u 3jekrporexuuku (HoBorponukuii ¢pusiman)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



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.04

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

2.1.1 | IIpoekTHBIH NOAX0 B TEXHUKE

2.1.2 | Teopus 3MeKTpOIPUBOAA

2.1.3 |LudpoBas n aHanoroBas MEKTPOHUKA

2.1.4 | DOnexkrpuuecKkue MALIMHbI

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHME JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK
npeaulecTByLee:

2.2.1 | ABromaTu3anus METaJUIypruuecKoro npou3BOICTBa

2.2.2 | ABromaTHu3anus TEXHOJIOTUYECKIX MPOIECCOB

2.2.3 | ABTOMaTU3UpPOBaHHBIN JIEKTPONPHUBOL, B TEXHOJIOTHIX

224 ABTOMaTPISPIpOBaHHBIﬁ SJICKTPONPHUBOA THITOBBIX IMTPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.5 |IoaroroBka K MpoIeaype 3aIUThl U 3alIUTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.6 |IIpenaumniuomHas paKkTHKa

2.2.7 |IIporpamMmmHOe oOecIrie4eHnEe KOHTPOJIJIEPOB

2.2.8 |IIpoMBIILITICHHBIE CETH

3. PE3YJIBTATBI OBYYEHUMS 1O JUCIUIIJINHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIETEHIIUSAMH

ITIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JIEKTPOIPHBOAA U ABTOMATH3HPOBAHHbIE CHCTEMBbI YIIPABJICHHA C
HCNO0/Ib30BaHHeM HU(POBLIX TEXHOJIOTHIH

3HaThb:

[IK-2-31 ocHOBHBIE OIIpEACIICHNS U TIOHATHS B chepe QYHKIIMOHUPOBAHUS Pa3INIHBIX BUOB IEKTPOIHEPTETHUECKIX YCTaHOBOK,
poOIeMbl SHEProCcOEPEIKEHHS U OCHOBHBIE ITYTH UX PEIICHUS

YMmerb:

[IK-2-Y1 00BsICHATE Pu3HUECKre OCHOBBI (PYHKIIMOHUPOBAHHS PA3IMUHBIX BUIOB AIIEKTPOIHEPTETHUECKUX YCTAaHOBOK,
AHAJIM3UPOBATH MPOLECCHI B AEKTPOIHEPTETUUECKIX YCTAHOBKAX B PAa3INUHBIX PEXKUMaX paboThI

Baagers:

ITK-2-B1 MeToamMu 1 METOTUKAMH pacdeTa PeKUMOB paOOTHI AJIEKTPOIHEPTETHIECKOTO 000PYIOBaHHS

4. CTPYKTYPA U COAEPKAHUE

Kon HaunmenoBanue pasnenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. siemble
KOMIeTeHIUI pecypcsl padoTsI

Paznen 1. Beegenne B
3HepreTuky. Boipaborka
3J1eKTPO3HEePrun




1.1

BBeznieHuE B BHEPreTUKY.
THITBI 2TEKTPUYECKUX
craniuii. OCHOBHBIE
coopyxkerust [ DC. OcHOBHEIE
THUIIBI 1 KOMIIOHOBKA 3aHU I
I'SC. Buabl ruapoTypOHH 1
001acTH MX MPUMEHCHNS.
[IpuHuMnb! KeHCTBUSA
napoBbiX KoTiioB TOC u
ADC, peakTopoB u
naporeHeparopoB ADC.
AnbTepHaTUBHBIE
aneKTpocTaniui. /JIex/

[K-2-31

JI1.1J11.2
JI1.3 J11.6
JI1.7J12.1
2.2
J12.4J13.1

1.2

PaszBuTne
anekTpo3nepreTuxu Poccuu u
3apyOeXHBIX CTPaH.
O0beanHeHue
AJIEKTPOCTAHLIUHN B
sHeprocuctemsl. Enunas
SHEpreTUvecKas cucremMa
Poccuu. N3zyuenne cxem
I'2C, TOC u
ADC.DOnepreruka PO u
3apyOeKHBIX cTpaH. TUIbI
wIoTHH. CTPOUTEIHCTBO
mwrotud ['DC. Ocobennoctu
pa6otel I'DC B Ganance
MOIITHOCTH (B CYTOYHOM
rpaduKe Harpy3Kn).
DHepreTUYecKre NoKa3aTenu
KOH/IEHCALIMOHHBIX TEIUIOBBIX
Y aTOMHBIX JJICKTPUICCKUX
crarnuit (TOC u ADC),
napora3oBsix (III'Y) u
razotypouHHbIX (I'TY)
ycraHoBok TOC.
TexHuyeckoe
popocHaOxenne TOC u ADC.
TonnuBHOE X03SHCTBO
3JIEKTPOCTAHLIUH.
KomnoHoBKa pa3iu4HbIX
THUTIOB 3MeKTpocTanui. /Cp/

30

I1K-2-31 IIK-2-
V1IIK-2-Bl

J1.2
JI1.7J12.1J13.
1
€|

KM1

Pasgen 2. O0mue cBeaeHus
0 cHCTeMax
IEKTPOCHAGKEHUS
TPOMBIIILJIEHHOTO
npeanpusaTUs

2.1

XapakrepucTuka
9JIEKTPONPHEMHHKOB IO
HaJIeKHOCTHU. PexxuMbl
paboThI AIEKTPOIPHEMHHUKOB.
OnexTpuyuecKue Harpy3Ku U
ux rpadukw. /Jlex/

TIK-2-31

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

2.2

Pacuer anekTpuueckux
Harpy3oxk. /I1p/

I1K-2-B1

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

23

HccnenoBanue pexxuma
He#Tpanu Ha Mojensx. /J1ab/

I1K-2-B1

JI1.7J13.1




24

OCoOeHHOCTH U OCHOBHBIE
TpeOOBaHUS K CUCTEMaM
AIEKTPOCHAOKEHHS
MIPOMBIIIEHHBIX
npennpustuid. HanpsxeHus
NEKTPUUECKUX CETeHl.
PexxuMebl HeTpanu
ANEKTPUIECKUX CETEH.
[IpueMHUKH 3N1EKTpUYECKOI
SHEPTHH MPOMBIIIICHHBIX
npennpustuii. Meroauka
pacuera 3IeKTPUUECKHX
Harpy3ok. OCHOBHbIE
MTOJIOKEHUS TEXHHUKO-
HKOHOMHYECKHX PacyeToB B
anekTpocHadxkenuu. /Cp/

30

[K-2-31 TIK-2-

v1

1.4
JI1.7J13.1
€]

KM2

Paznen 3. BuyrpuuexoBbie
JIeKTpHYecKHe CeTH

3.1

OCHOBHBIE CXEMBI LIEXOBBIX
TpanchopMaTOPHBIX
noacTaHmui. Meroauka
BbIOOpA YUCIIA © MOITHOCTH
I[EXOBBIX TPAaHC(HOPMATOPOB.
OcHoOBHOE
ANIEKTPOOOOPYIOBAHNE
eXOBBIX cereit. /JIex/

TIK-2-31

JI1.3 J11.4

JI1.7J12.3J13.

1

32

Be160p "ncia 1 MOIHOCTH
LIEXOBBIX TPaHCHOPMATOPOB.
Pacuer u BbIOOp ceTeit u
amImapaToB 3aIUTEI
Hanpsbkenuem g0 1000 B.
Br160p ceuenust npoBooB,
Kabemnel ¥ IIMH 10

Harpesy. /IIp/

IIK-2-B1

JI1.3 J11.4
J1.5

JI1.7J12.3J13.

1

33

Hccnenosanue
BBICOKOBOJIBTHOTO
Tpancdopmaropa /J1ad/

JI1.7J12.3J13.

1

34

Krnaccudukanms moMemeHunit
Y HapY)KHBIX YCTAaHOBOK I10
OKpY’Karolleil cpezne.
CTpyKTypa IeXOBBIX
JNIEKTPUUECKUX CETEH.
OcoGenHoctu
TpaHCPOPMATOpPOB B
cucreMax
AIEKTPOCHAOKEHHUSI.
[puHIMT perynupoBaHus
HAIPSDKCHUS B CHIIOBBIX
TpaHcdopmaTopax.
ABTOTpaHC(HOPMATOPEL
KoHcTpykTHBHOE
BBITTOJTHEHHE BHYTPHIIEXOBBIX
NIEKTPUUECKUN CeTeH.
OcHoOBHOE
AIIEKTPOOOOPYIOBaHNE
[IEXOBBIX ceTell. Brioop
CEUEHUsI IPOBOIHUKOB TI0
KOHOMHYECKOH IIIOTHOCTH
TOKa U II0 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHTEIBHBIX
ANEKTpOycTaHOBOK. /Cp/

30

I1K-2-31

JI1.7J12.5J13.

1
€]

KM3

Pasnen 4. BuyrpuzaBoackoe
3J1eKTPOCHAOKEeHHEe




4.1

Bo3znyinsie nuHun.
KabGenpHbIe TUHAH.
Toxonposonsl. Kaprorpamma
Harpy3ok. /JIex/

[K-2-31 TIK-2-
v1

JI1.7J12.3
2.4
JI2.5]13.1

4.2

Pacuer BO31yIMIHBIX U
KaOeNbHBIX THHUNA. BbIOOD
cedeHus Tokomnposona. /T1p/

[K-2-V1

JI1.7J12.3J13.
1

43

Hasnadenne u 0coGeHHOCTH
JIIEKTPUYECKUX CeTel
BHYTPH3aBOJICKOTO
AIIEKTPOCHAOKCHHS
HanpsbkeHueM Beie 1000 B.
CxeMbl 1 OCHOBHOE
ANEKTPOOOOPYIOBaHUE
TJIaBHBIX MOHU3HUTEIBHBIX
noactanuuii. Kommnanoska
TJIABHBIX MOHU3UTENBHBIX
noactanuuii. [[pumeHenue
6mounbIx cxem.KoHcTpyKInm
pacnpenenuTenbHbIX
yerpoiicts. /Cp/

21

[IK-2-V1

JI1.7J13.1
01

Paznen 5. Koporkue
3aMBIKAHHUS B CHCTeMax
31eKTPOCHAGKeHU

5.1

OneKTposHepreTHIecKas
CUCTEMa KaK CJI0XKHas
JIUHAMUYECKasi CUCTEMA.
DIEKTPOJMHAMUYECKOE U
TEPMHUUECKOE JIEHCTBUSA TOKOB
KOPOTKOTO 3aMBbIKaHUSI.
Br16op u npoBepka
BBICOKOBOJIbTHOM
ammapartypsl. /JIex/

[K-2-31 IIK-2-
V1IIK-2-Bl

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

52

Pacuer TOKOB KOPOTKOTO
3aMBIKaHUS B YCTAaHOBKaX
Hanpsbkenuem g0 1000
B. /Mlp/

I1K-2-31 TIK-2-
V1IIK-2-Bl

1.4
JI1.7J12.3J13.
1




53

[TonsiTHE O AMHAMUYECKOM
PaBHOBECHHM B CHCTEMax
AIEKTPOCHAOKEHHSI.
OCHOBHBIC TIOHATHS U
COOTHOUICHUS BETMYUH TOKOB
KOPOTKOTO 3aMbIKaHUSI.
MaremaTtnueckue MOoJIeNn
JIMHUI, TEHEPAaTOPOB,
TpaHcGOpPMaTOPOB U Ip.
Pacuer TOKOB KOPOTKOTO
3aMBIKaHUS B OTHOCUTEIBHBIX
eannunax. Orodpaxenue
[IEpeXO0IHOTO IIpoliecca B
JIMHEapU30BaHHOU CUCTEME
BTOpOro nopsaxa. Pacuer
TOKOB KOPOTKOTO 3aMbIKaHHsI
B UMCHOBAHHBIX CTHHUTIAX.
Pacuer TokOB KOpOTKOTO
3aMBIKaHUS OT UICTOUHUKA
HEOrpaHMYEHHOM MOIIHOCTH.
MaremaTtnueckue MoJeNn
3IIEMEHTOB YHEPrOCHUCTEMBI.
MoaenupoBaHue peKUMOB
KOPOTKOTO 3aMbIKaHHS B
crcTeMax
aNeKTpocHabxeHus. Pacuer
BEKTOPHBIX AMarpamMM U
VITIOBBIX XapaKTEPHCTHUK Oe3
ydera APB u ¢ ygetom

APB. /Cp/

[K-2-31 TIK-2-
V1IIK-2-Bl

JI1.3J11.4

JI1.5 J11.6

JI1.7J12.3

J12.4 JI12.5
€]

KM5

Pa3gen 6. Komnencauus
PeaKTHBHOW 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

[K-2-31 TIK-2-
V1IIK-2-Bl

JI1.3J11.4
JI1.5 J11.6
J1.7
01

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/

TIK-2-31

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




7.2 [ToBpexxnenue u 4 24 TIK-2-31 T1K-2- JI1.5 KM7
aHOpPMaJIbHBIC PEKUMBI V1 IIK-2-B1 JI1.7J13.1
paboTHI B SHEPTeTHUECKUX 21
cucremax. [IpuHnuns
BBITIOJIHEHMS pesieiiHON
3aIlIUThl. AKCUMAJIbHO-

TOKOBast 1
nuddepeHnnanbHas 3aluTa.
Pacuer ycraBok pene
TOKOBO#1
3aMUTHIDICKTPOMEXAHUUECK
ue perne: AEeKTPOMarHuTHHIE,
UHIYKIIMOHHBIE. Perne ¢
TepPMETH3NPOBAHHBIMHA
KOHTaKTaMHU.ABTOMAaTHYECKOE
MOBTOPHOE BKJIIOYEHHE
(AIIB). ABTOMaTHueCKeCKast
qacTOTHas pasrpyska (AYP).
[TonsTue o
MHKPOITPOLIECCOPHOI
peneiHoii 3amuTe.
HcToyHuKY OnIepaTUBHOIO
TOKa Ha OCTOSHHOM U
MIEPEMEHHOM TOKE.
Tenemexanuzamusa u
JUcHeTdepu3alys Ha
3NEKTPOCTAHLIHUAX U
MOJICTAaHIMAX . DKCILTyaTaITHs
U(POBLI3 yCTPOIiCTB
peneitnoit 3amurel. /Cp/

7.3 IToaroroBka u caada 4 9 JI1.1 J11.2
sK3aMeHa /DK3aMeH/ JI1.3 J11.4

JI1.5 J11.6
JI1.7J12.1
JI2.2J12.3
2.4
JI2.5J13.1
€]
5. ®OHJ OHEHOYHbBIX MATEPUAJIOB
5.1. KoHTpoJibHbIe MeponpusiTHs (KOHTPOJIbHAS padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.II), BOIIPOCHI /15
€aMOCTOAITEJIbHOM MOATOTOBKH
IIpoepsemblie
Kon KonTtponrsHoe
KM MEpOTIpUATHE HHIMKATOPBI Bomnpocs! a1 HoAroTOBKU
KOMITETEHIIU I
KM1 CamocTosTenbHas IK-2-31 1) OxapakrepusyiiTe TOIMINBO-3HEPTeTHIECKHH KoMIuekec PD

MOJrOTOBKA K
YCTHOMY OTIPOCY T10
pazzneny "BBenenue
B DHEPreTuKy"

2) Ilepeuncaute TUMbI SNEKTPOCTAHLUI

3) 'me HaxOAT MPUMEHEHHUE MIEKTPOXUMHUUECKIE TEHEPATOPHI?
4) Yto Takoe YIHEPrOEMKOCTh SHEPrOHOCUTENS?

5) Kakue TUmbl TEIIOBBIX ABUraTeneil uemnoap3yoT Ha TOC?

6) Kakyro (hyHKIIHIO BBITOJTHSACT SKOHOMa3ep?

7) Uem otmmuarores I'TY ot IITY?

8) st wero ADC BBIIOTHAIOT MO 2-X U 3-X KOHTYPHBIM cXxeMam?
9) Uto Takoe OMoOrHyuecKast 3anura’?

10) Kaxue Tuns! TypOHMH uenonb3yor Ha [OC?

11) Yo Takoe nepuBarus?




KM2 CamocTosTenbHas IK-2-31 1) Uro MOHUMAIOT MOJ ANMEKTPOIHEPTeTHIECKON CUCTEMO?
MIOJATOTOBKA K 2) Kakue 35eMeHThI COCTaBIISIOT SHEPreTHUECKYIO 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 [TK-2-31 1) Ay 9ero CIy’KUT W 4TO MPEACTABISET cO00 reneparop?
MIOJITOTOBKA K 2) [l gero mpeqHa3HaueH TpaHC(HOPMATOP, M U3 KAKHUX JacTel 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 CamocTrosTenbHas [K-2-31 1) Ilepeuncnure cnocoObl KaHATU3AIMHU dIEKTPUUECKON dHEPTUu 10 1
MHOJArOTOBKA K 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 [TK-2-31 1) Kakoe cocTosiHAE CHCTEMBI JIEKTPOCHAOKEHHE TIPUHSITO CUUTATD
MOJTOTOBKA K yCTaHOBHBIIIEMCSA?
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 [K-2-31 1) [aiiTe onpeneneHne peakTUBHON MOIITHOCTH

MOJITOTOBKA K
YCTHOMY OTIPOCY T10
pasneny
"KoMmneuncaus
pEaKTUBHOM
MOIITHOCTH"

2) Iepeunciute ycTpolcTBa, KOTOPBIC CHIXKAIOT KO3 PUIIMEHT
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"

IK-2-31

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

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsl

Hazsanune
paboTsl

[IpoBepsiembie
HWHIAUKATOPBI
KOMITETEHIIUH

Copnepxanue pabOTHI

Pl

VCTHBIN J0KIa] 110
CaMOCTOSTEIBHOM
pabore

ITK-2-31

ITpumeps! TeMBbI TOKJIAA0B 0 CAMOCTOSTENILHON paboTe

1) Onepreruka PO u 3apyOexHBIX CTpaH

2) CrpoutensctBo mioTuH [ OC

3) Ocobennoctu pabotsl I'DC B GanaHce MOLUTHOCTH (B CyTOUHOM
rpaduke Harpy3Kn)

4) Texumueckoe BogocHaOxkenne TOC u ADC

5) TonmuBHOE XO3SCTBO MEKTPOCTAHLIUI

6) OCHOBHBIE IT0JIOKEHUSI TEXHUKO-?)KOHOMUYECKUX PACUETOB B
ANEKTPOCHAOKESHUN

7) OcobeHHOCTH TpaHC(HOPMATOPOB B CUCTEMAX AIIEKTPOCHAOKEHHS
8) [IpuHLIHMT perynupoBaHUs HAPSKEHUS B CUIIOBBIX
TpaHcdopMmaTopax

9) ABTOTpaHChHOpPMATOPEI

10) KoHCTpYKTHBHOE BBITIOJTHEHHE BHYTPUIIEXOBBIX 3JIEKTPHUECKUN
ceTen

11) OcHoBHOE 311eKTPO0OOPYIOBAaHIE IIEXOBBIX CeTeH

12) KoMIOHOBKA TJIaBHBIX TOHU3UTEIbHBIX IO ICTAHIIHIA

13) IlpumMeHeHHne OJIOYHBIX CXEM

14) KoHCTpYKIINH pacnpeeTuTebHBIX YCTPOHCTB

15) OTobpaxxeHune MepexoHOTO Mpoliecca B THHEAPU30BaHHON CUCTEME
BTOPOTO MOpsAKA

16) MaremaTHuecK1e MOJEIH HIEMEHTOB SHEPTOCUCTEMBI

17) DnekTpoMexaHUUECKHe peie: JICKTPOMarHUTHBIC, HHIYKITHOHHBIC.
Pene ¢ repMeTH3NPOBaHHBEIMU KOHTAKTaMU

18) UcToyHMKM OTIEpaTUBHOIO TOKA Ha MOCTOSIHHOM U IIEpEMEHHOM
TOKE

19) TenemexaHU3aus U TUCIICTYSPHU3AIIS Ha DIICKTPOCTAHINAX H
MOJICTAHIUSIX

20) Dkcrutyartarys UpPOBbIE YCTPONUCTB peeHHON 3aIlUThI

P2

JlabopaTopHas
pabota
"UccnemoBanue
pexuMa HeHTpanu
Ha Mozensx"

I1K-2-B1

MopenupoBaHue peKUMa HEHTpaad B KOMITBIOTEPHBIX ITPOTpaMMax

P3

Jlaboparopras
pabora
"UccnenoBanue
BBICOKOBOJIETHOTO
TpaHcdopmaropa"

I1K-2-Bl1

MopenupoBaHUe BHICOKOBOJIETHOTO TpaHCc(hopMaTopa B KOMIIBIOTEPHBIX
IpOrpaMMax.

5.3. OueHo4yHbie MaTepHaJIbl, HCNOJb3yeMble I IK3aMeHa (onucanue OUJIeToB, TECTOB M T.II.)

OK3aMeHaIMOHHBIN OMIIET 1O IUCIUIUINHE BKIIFOYACT B ceOs IBa TEOPETHUECKUX BOMPOCHI II0 TeEMaM, H3JTI0KEHHBIM B 4 pazfene
nannoit PIT/I. bunersr xpansrcs Ha kadeape U YTBEP:KICHBI €€ 3aBEAYIOLIM.

O6pa3er] S5K3aMEHAIIOHHOTO OmeTa:
MHUHHCTEPCTBO HAyKH U BbIcIIero oopaszosanust Poccuiickoit denepannu
HosoTpounkuii ¢punman
denepanbHOTO rOCYIApPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIFHOTO YIPEKICHUS




Beicirero obpazoBanust
HanunoHnanpHbIH HcCnen0BaTENbCKUN TEXHONOTUUECKUN YHUBEPCUTET
«MUCHUC»

Kacenpa anexTposHepreTHKH U AIEKTPOTEXHUKH

BUJIET Ne 0

Jucrmmaa: «O01mas sHepreTHKa»

Hamnpasnenue: 13.03.02 DaexkTpo3HepreTHKa U IEKTPOTEXHUKA
®dopma 00yueHust: O4Hasl, 3a0YHAsT

dopma poBeeHNS SK3aMeHA: MTHCEMEHHAS

1. Equnas sHepreruyeckas cucrema PO.

2. 3amuMra 1 aBTOMaTHKa JUHUN 2JIEKTPOIepeadn.

IIpumMepsl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

DnekTpuyeckas CTaHIUS — 3TO. ..

3NIEKTPOYCTaHOBKA, MPOU3BOAAIIAS MNEKTPUUECKYIO SHEPTUIO

3NIEKTPOYCTAHOBKA, IIPOU3BOSILAS NEKTPUUECKYIO U TEIUIOBYIO SHEPTUIO

JJIEKTPOYCTAHOBKA, IPOU3BOIAIIAS DIEKTPUUECKYIO UM IEKTPUUECKYIO M TEILIOBYIO SHEPTUI0

Onexrpudeckast HOACTAHIUS — 3TO. ..

3IIEKTPOYCTAHOBKA, IIPeTHA3HAUCHHAS IS IpHEMa B IPeoOpa30BaHUS IEKTPHUECKON SHEPTUH
3NIEKTPOYCTaHOBKA, B KOTOPOH MPOU3BOAUTCS, MPeoOpasyercs, MOTPeOIsIeTCs AIEKTPOIHEPTHs
3NEKTPOYCTaHOBKA, IPONU3BOAIIAS IEKTPHUYECKYIO M TEIIOBYIO SHEPIHIO

B coctas EDC PO He BX0auT 00beANHEHHAS SJHEPTETHYECKAsl CHCTEMA
Vpana

Cubupu

Bocroka

Cesepo-3anana

CesepHoro Kapka3za

TpamuunoHHBIE MEKTPOCTAHIUH ITO. ..
K3C, C3C

I15C, TEOT2C

ADC, I'9C, KOC

MexaHu4ecKasi SHEPTUs BOJAHOTO IMIOTOKA PEKU (TUAPaBIMYECKas SHEPIUs) IPeoOpa3yeTcs B AIEKTPHUYCCKYIO SHEPIHIO Ha
ADC

T2C

IaC

KABC

OCHOBHOM THII 2MEKTPOCTAHIUH PACIIOaraeMblil B IIEHTPE IEKTPUIECKUX U TEIUIOBBIX HArpy30K
I'TY

I'PoC

ADC

I'9CuT'ABC

TOoL

OHeprus, BbIIeNsAeMas IPU CTOPAHUU KAMEHHOTO yIiIs, Top(da, ra3a, HeTH U APYTHX BUAOB TOILIUBA, Ipeobpa3yeTcs B
NMEKTPUUYECKYIO SHEPIUIO Ha

ADC

T2C

IaC

KABC

MexaHuueckast SJHepris BO3IYIIHOTO MOTOKA IpeodpasyeTcs B AIEKTPHUECKYIO SHEPIHIO Ha
ADC
T2C
Iac
B3C

Kakwue anekrpocTaHiny OTHOCAT K pa3psy BBICOKO MAaHEBPEHHBIX ?
KOHJICHCAllHOHHbIE

TEII0EKTPOLIEHTPAIIN

TUPOIJIEKTPOCTAHITIH

aTOMHBIE JIEKTPOCTaHIINH

reoTepMalibHbIE 3C




ITo xakuM npHU3HAKAM PA3IEISAIOT AIEKTPHUYECKUE CTaHIIMU? BpIOepruTe OTMH WITH HECKOJIBKO OTBETOB!
0 BUJY UCTIOIB3YeMO SHEPTUHI

M0 BUY TEIIOBOTO JIBUTATENS

MO0 BUY JIEKTPUYECKOTO IBUTATEIIS

0 BHJLY OTITyCKaeMOH SHEpruu

[IpUHIKOBI TOCTPOESHUS CXEM AIEKTPOCHAOKECHHS
OTKa3 OT XOJIO/IHOTO pe3epBa

pasnenbHas paboTta JHHUHA U TpaHchopMaTopoB
1enecooOpa3HoCTh

HaJIe)KHOCTh

rIy0OKO€ CEeKIIHOHUPOBaHHUE

K I kaTeropuu no crenexnu 6ecrepe00ifHOCTH AMEKTPOCHAOKEHUS] OTHOCATCS HIEKTPOIPHEMHUKH
HEPEPBIB B ANIEKTPOCHA0KEHUH, KOTOPOE BlIeYET 3a cO00H 00s13aTeNbHOE OTKIIIOYEHNE 000py/I0BaHUE
OTACHOCTD JAJIS )KU3HU JIIOAEH

KOPOTKHE 3aMBIKaHUS

ITepepbIB B a5eKkTpocHA0KEHHH [UTS | KaTeropuu A0ITycKaeTcst Ha BpeMst
BKJIIOUYCHS pe3epBa CHJIaMHU ISKYPHOTO ITepcoHaja

aBTOMAaTHUYECKOTO BKITIOUEHHS pe3epBa

BBITIOJIHEHHSI OTIEPaLIUil AUCIIETICPOM

I'myGokoe cCeKImoOHNpOBaHNE IPUMEHSIETCS IS
YMEHBILIEHHUS CONIPOTUBIICHUS

00€ecCIIeueHNs! ¥ NOBBIIICHHS HAISKHOCTH
YMEHBILIEHUS KOJIUYECTBA MIEKTPUUECKUX alllapaToB

[TuraHue KPYIHBIX U 0CO00 KPYIHBIX IPEIIPHUATHI BBIMOJIHSAIOT HAPSDKCHUCM
110 kB

220 xB

6 kB

330 xB

500 xB

35 kB

Pacuer Harpy30k npou3BOAUTCS

MIOCJIE COCTABIICHUS CXEM IEKTPOCHAOKCHUS
HAa 3aKJII0OYUTENBHOM CTaluy IPOEKTUPOBAHUS
Ha Ha4YaJbHOM CTaJMU IPOCKTUPOBAHUS

VicxoHbIe aHHBIC LTS OMPEACIICHUS HArpy30K
reHepalibHbIN [U1aH

BEIOMOCTh HAIPY30K

cxema

YCTaHOBIICHHAS! MOIIIHOCTh

K03 QUITUCHTBI

YacToTa BpallleHUd TypOOreHepaTopa, MPH YUCIIe map MOICOB p=2
750 06/MuH

300 06/MuH

1500 06/Muu

3000 o06/mMunH

1000 06/MuH

Cunossle TpaHC(HOPMATOPHI U aBTOTPAaHC(HOPMATOPHI IPeJHA3HAUCHEI
JUISL IOHIDKEHUS HANIPSDKEHUS U TOKa

JUTS TIOBBIIICHHUS HATIPSDKSHUS M TOKa

JUIs TpeoOpa30BaHMsT HATIPSKCHIS

JUIs ipeoOpa3oBaHus TOKa

JUIsl IpeoOpa30BaHust BHEPTHHU C OJHOTO HANPSDKEHHS Ha PYroe

MomrocTs Tpancdopmaropa ITIIT onpenensercs

aKTUBHON Harpy3Kkoi MpeAnpusTHs U PeaKTUBHON MOLTHOCTBIO CUCTEMBI
PEAKTUBHON Harpy3Koi NpeanpUsiTUs U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOU HArpy3KOl NPeAIpUsSTHs U IOJTHON MOIHOCTBIO CUCTEMBI




Hawussirogseifas MOIHOCTS TpaHC(OpMAaTOpa 3aBUCHUT OT
BEJIMYMHBI XapaKTepa rpaduka deKTPUUECKON Harpy3Ku
JUIMTENILHOCTH HapacTaHWs Harpy3KH 110 rojam

YHCIIa 9aCOB PabOTHI IPEAIPHATHSL

CTOMMOCTH 2NIEKTPOIHEPTUU

3apIuIaThl 0OCITY)KUBAIOIIETO MIEpCOHANa

Yuco 1exoBbIX TpaHC(HOPMATOPOB OMpEIesAeTCs

THUIIOM TpaHc(hopMaTopa

€JIMHUYHOW HOMUHAILHON MOIIIHOCTBIO TpaHCc(hopMaTopa
K03 GHUIUEHTOM 3arpy3KH TpaHchopmaTopa
TEMIIEpaTypoi Bo3tyxa

BriximrouaTenyt Harpy3oK MmpeaHa3HadeHbI IS
KOMMYTallill HOMUHAJIBHBIX TOKOB
OTKJTIOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEXKIMAX

PazbeaunuTeny nmpeaHa3HadeHbl A

CO3/1aHUs BUJMMOTI'O pa3pbiBa IIPU PEMOHTE IEKTPOOOOPYAOBaHUS
KOMMYTAITUH JIOOBIX TOKOB

ABTOMAaTHUYECKOTO OTKITIOYEHUS TOKOB

nepeBojia ¢ OJHON MapauleNnbHOM BETBH Ha IPYTYIO

Pa3zwequHUTENN BRIONPAIOT O

HOMHHAJIBHBIM ITapaMeTpam

Harpy3ke BTOPHYHBIX Leneii
EKTPOJAUHAMUYECKOH U TEPMUUECKON CTOMKOCTH
XapaKTEpUCTUKE TOKOOIPaHUYECHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIHHUTEINH. .
pyOsimero Tuma

MO/IBECHOT'O THIIA

TOPU30HTAJILHO - IOBOPOTHOT'O THIIA

KaTSIIEeTo THIIA

BaKyyMHOT'O THIIa

Pa3zpenuHuTENSIMU HE JOMYCKAETCS BBHIIOIHSTD CIEAYIOLIME ONEpallul
OTKJIIOUCHHUE U BKIIOUCHHE HeHTpalied TpaHC(OPMaTOPOB B TIOOBIX pEKUMaX
CO3J[aHHe BUAUMOTO Pa3phIBa B OTKIIOYEHHOH AIEKTPUUECKOH Lenu
OTKJIIOUEHHUE U BKIIIOUEHHUE 3aPsAHOIO TOKA IIHH

OTKJIFOYEHUE TOKA Harpysku 1o 15 A npu Hanpspkenuu g0 10 kB
OTKJIFOYEHUE TOKA KOPOTKOTO 3aMbIKAHUS

Pa3penuHuTENN BEIOMPAIOT TIO

HOMUHAJIbHBIM I1apaMeTpaM

Harpy3Kke BTOPHYHBIX Iieneil
3NIEKTPOAMHAMUYECKOH U TEPMUUECKOH CTOMKOCTH
XapaKTEpUCTUKE TOKOOIPaHUYECHUS

KopoTko3aMbIkaTenb - 3T0 KOMMYTallMOHHBII anmapar...

TpeHa3HaYeHHBIN JUTI OTKITIOYCHHS JICKTPUIECKOH [N B HCHOPMAJIBHBIX PeXXUMax paboThl TpaHC(hOpMaTopa
IpeAHa3HAYEeHHBIN JUI OTKIIIOYEHUS MEKTPUYECKON LeNH IPU KOPOTKOM 3aMbIKaHUU

npefHa3HaYeHHBIN I CO3[JaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUs B LIeMH TpaHC(hOpMaTOpa IPH BUTKOBOM 3aMbIKaHHU
BHYTPH TPaHC(OPMATOPA C LEJIBIO €T0 JaIbHEHIIEr0 OTKIIOYECHUS

C CaMOBO3BpaTOM IIpeIHA3HAYEHHBIH I CO3/JaHUsl UCKYCCTBEHHOI'O KOPOTKOT'O 3aMbIKaHHUs IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
IpeIHa3HAYCHHBIN Ul yIPABICHUS NEKTPUUYECKOM LENbIO IPU KOPOTKUX 3aMBIKAHUAX

Otaenurenu nperHa3HauCHbI

JUISL py9HOTO OTKJTIOUEHHSI 00ECTOUEHHBIX I[eTeH

JUIsl py4HOTO OTKJIFOUEHUS 1ieTell 101 Harpy3Koi

JUTSL aBTOMAaTHYECKOTO OTKITIOYCHHS 00CCTOYCHHBIX Lereit
JUI AMCTaHIIMOHHOTO OTKJIIOUEHHUS LieTiel ¢ Harpy3Kou
JUIs1 aBTOMaTHYECKOIO OTKIIFOUEHUS 1ieTiell 101 Harpy3Koi

OTenuTeNb OT Pa3beIUHUTENS OTIUIACTCS
rabapuramu
crocoOoM raieHus 1yru




IUIOCKOCTBIO JIBMXKEHHUS HOXKEH
KOHTAKTHOM CUCTEMOM
MIPUBOIOM

B oTkmouaromux anmaparax 1ol kB He nmpumeHsieTcs croco0 rameHus Iyri
JIBIDKEHHE OYI'M B MATHUTHOM I10JIE

MHOTOKpPATHBIN pa3phIB LIETIH TOKA

raiieHue JIyru B y3KUX Lersax

YAJIMHEHUE AYTU

JleJieHue IJTMHHOW JAYTH Ha P KOPOTKHUX

ABTOMAaTHYECKHE BBIKITIOUATEIN IIPUMEHSOT B JJICKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BrikirouaTeny Harpy30K MpeaHa3HaueHbI 15
KOMMYTaI[iFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Croco0Bl rameHust MMeKTPUIEeCKOi TyTH UCTIONb3yeMble B anmapaTax g0 1000 B

ralieHue YT B ra3ax BHICOKOTO JIABJICHHUS, ABIKEHHE JYTH B MArHUTHOM I0JIE, YIUIMHEHUE TyTH

VIUTHHEHHE TYTH, IBIDKEHNE TyTH B MAarHUTHOM II0JIE, TAIlleHNe IyTH B BaKyyMe

TalleHue IyTy B BaKyyMe, YIUIMHEHUE TyTH, JBIKEHIE TyTd B MATHUTHOM I0JIe

JieJIeHne JUIMHHOW JIYTH Ha PsiJi KOPOTKHX, FallleHne Ayrd B Macie, yAJIuHEeHHe ayra

YAJIMHEHHE JIyTH, IBM)KCHHUE IYTH B MATHUTHOM I10JI€, ACJICHUE JUIMHHOM yry Ha sl KOPOTKHUX, TallIeHUE {YTH B y3KUX MIENIAX

Jlns ramreHus >IeKTpudeckoil qyru B ammaparax 1o u Bbiaie 1000 B ucnonesyercs
raiieHue B dJerase

ramieHue IyTy B Macie

TalIeHue IyTH B BAKyyMe

raiieHue Iy 3a CYeT CHHXPOHHU3ALMM MOMEHTA OTKIIFOYEHHs ¢ O€CTOKOBOM may3oii
TalIeHue Jyra B y3KUX LIENAX, yAJTUHEHHE TyTU

W3mepurenbHbIe TPAaHCPOPMATOPHI TOKA NMPEAHA3HAYCHBI IS
MU3MEpEHHs IEPBUYHBIX TOKOB

U3MEpEHHs BTOPUYHBIX TOKOB

npeoOpa3oBaHusl IEPBUYHBIX TOKOB B CTaHIAaPTHBIE BTOPUYHBIE

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIONPAIOT
[0 HOMHHAIIBHBIM HapaMeTpam

M0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

10 TEPMUYECKOH U MEKTPOJHHAMHIECKON CTONKOCTH
0 XapaKTEPUCTUKE TOKOOTPAaHHICHHS

10 HAarpy3Ke BTOPUYHBIX LEnen

Jli CHUXKEHUS TEMIIEpaTyphl IUIABIEHNUS BCTABKU B IIPEJOXPAHUTENSX C HAIIOJIHUTENIEM UCTIONb3YETCS
MeTaJLTypraueckuit 3 exT - Ha MOJOCKH MeIH HaMasHbI HIAPUKU 0JI0BA

IPOPE3HU, YMEHBILAIOIINE CEYCHUE

yCTaHaBJIUBAIOTCA NapaljieJbHbIE [UIABKUE BCTABKU U3 Pa3HbIX MaTEPUAIIOB

IUTACTUHBI IEPEMEHHOTO CEUEHUS

HAIOJIHUTENb, KOTOPBII IIPU TallleHNuH ATy OKUCISIETCs (peaKiust MpoTeKaeT ¢ MOTTIOIEHUEM SHEPTUH)

B xauecTBe MaTepuaina niuaBkoi BcTaBku npepoxpanuteneil tuna IIKT ucnons3yror
cepedpo, amOMUHHN

AJIIOMUHMIH, CTajIb

MeIb, ATFOMUHUH

MeJib, CTalb

Menib, cepedpo

ITpumeHeHMe KakUX TUIABKUX BCTABOK pasperntaeTcs?
KaJINOPOBaHHBIX

HEKaJIMOPOBaHHBIX

nro0oro THIa

B 3aBUCUMOCTH OT CUTYyalluH




Kak cnegyer BoIOMpaTh Ipe1oXpaHUTETH?

0 OTKJIFOYAIOIIEH CHOCOOHOCTH

T0 BKITIOYAIOIIEH CIOCOOHOCTH

0 TpeeTbHO JOMYCTUMOMY TOKY, BO3HHKAIOIEMY IIpH BKIo9eHHH Ha K3

Br16op cxeM 311eKTpocHa0KEHUSI 3aBUCHT OT
KaTEerOpHH NoTpeduTeneit

pacyeTHO MOIIHOCTH

YAAICHHOCTU OT UCTOYHHKA MUTAHUS
KOJIMYECTBA MOICTaHIUH

PO3BI BETPOB

Pa3nenbHas pabora nuHuit 1 TpaHCPOPMATOPOB HIPHUHUMAETCS
C LIEJIbIO YBEIUYEHUS COIIPOTUBIIEHUS U, yMEHbIIEHU TOKOB K3
SKOHOMHH 3IEKTPOOOOPYTOBAHUSL

YMEHBIIIEHHS TOTEPh

CeueHns IPOBOJIOB U KWJI Kabenel BEIOMparoT
N0 TEXHUYECKUM YCIOBHSAM

0 Ha/ISKHOCTH

10 5KOHOMHYECKHM YCIIOBHSM

KaIMUTalbHBIM 3aTpaTaM

CeueHns IPOBOJIOB | KW Kabenel BRIOUpAroT
O cTI0co0y MPOKITAAKA

10 HOMHWHAJIbHOMY HAIPSXKECHUTIO

0 CTOMMOCTH

IO MOTEPSIM HAIIPSHKECHUS

Jlvnust u3 kabesel, npeIHasHaYEeHHAS VIS IIEPEeIauu SIEKTPOIHEPIUU Ha PACCTOSHHUE HA3bIBACTCS
KaOeNbHBIN KaHal

KaOenpHas JIMHUS

KaOesbHas TpaHILes

KabeJIbHas dCTaKana

Pacmudpyiite mapky cunosoro xabens ACB 3*95

TPEX)KUIBHBIA Ka0esbh CO CBUHIIOBOM 000JI0UKO# ¢ METHBIMH KHIIAMH, TUTONIAABIO CeueHUs 95 MM2
JIBYX)KHITbHBIN Ka0Oellb CO CBHHIIOBOW 000J0YKOW C MEAHBIMHU KHJIAMH, TIOMIAIBI0 CeYeHUs 95 MM2
TPEX>KWIBHBIA KabeJbh CO CBUHIIOBOH 000JIOUKO# ¢ alFOMUHUEBBIMU JKUJIAMH, IDIOMIABI0 ceYeHUI 95 MM2

TexHUUECKHEe YCIOBHS BIOOpA CEUECHHIA BO3AYIIHBIX U KaOCTbHBIX JIMHUH
0 HATPEBY PacYETHBIM TOKOM

YCIOBUSIM KOPOHUPOBAHUS

MEXaHHUYECKON MPOYHOCTH

KalUTaJIbHBIM 3aTpaTaM

HarpeBy OT KpaTKOBPEMEHHOTO BBIJIENIeHHs Teruia TokoM K3

croco6am MpoKIaaAKU

MOTEPSIM HANPSHKESHHS B HOPMAJIBLHOM M MOCTICaBAPUHHOM PEeXKUMaX

Br160p 5KOHOMHUUECKH 11e1eCO00Pa3HOTO CEUCHUS IPOU3BOASAT
110 HOMHUHAJILHOMY HalpshKEHUIO

110 5KOHOMHWYECKOH INIOTHOCTH TOKa

TPUBEICHHBIM 3aTpaTaM

N0 HarpeBy pacYeTHBIM TOKOM

B 3aBucumocTy OT Ha3HAYEHUS IIMHOIPOBOBI IIOAPA3IEIIIIOTCS
Ha MarucTpajbHbIE

Ha pacrpeenuTeNlbHbIe

Ha aBapuUiiHbIE

Ha TPOJUICHHbIE

Ha OCBETHUTEIbHBIE

Ha CMELIaHHbIE

IIpu Tokax 6onee 3000 A npu CISIYIONUINX CEUCHUSIX IPUMEHSIOT ITHHBI
KopoO4aTrbie

HPSMOYTOJIBHEIE TPEX MTOJIOCHEIC

HPSMOYTOJIBHBIE IBYX TIOJIOCHBIE

KpyIJible




MPSAMOYT'OJIBHBIC OJHOIIOJIOCHBIC

TpanchopMaTOphl TOKA HE BRIOUPAIOT 110 CIICAYIOIIEMY YCIOBHIO
110 Knaccy TOYHOCTHU

0 TOKY

10 BTOPUYHOU Harpyske

110 HaHpSDKeHI/IIO

10 OTKIIIOYAIOIIEH CIIOCOOHOCTH

W3mepuTensHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM I1apaMeTpaM

M0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMUIECKON CTOMKOCTH
[0 XapaKTEPUCTUKE TOKOOIPaHUYEHUS

10 HAIrPy3KEe BTOPUYHBIX LIeNEH

TparchopMaTOphI TOKA IpeJHA3HAYCHBI

JuIs IpeoOpa3oBaHus IEPBUYHOTO TOKA /10 3HAYCHUH Hanbosee ynoOHBIX I H3MEPUTEIBHBIX IPHOOPOB

JUISL OTIENICHUSI IEPBUYHBIX IIeTieif OT BTOPHYHBIX

JUIsl peoOpa3oBaHus TOKA B IEPBUYHBIX LIETISAX

JUIs IpeoOpa3oBaHMs MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHIHH M IS OTJCTICHIS IEPBUYHBIX eNel OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS NIEPEMEHHOTO TOKa

Kakwne cxembl OPUMCHSAIOT ITPU PAaBHOMCPHOM pPaClpCaCICHUN HATIPY3KH 110 HJ'IOHIaZ[I/I?
paauajabHbBIC

MarucTpajbHbIC

CMCIIAaHHBIC

KOJIBLICBBIC

pacrpeaeinTeIbHbIC

Kakue cxembl 3JIeKTpUYECKUX CETel MPUMEHSIOT IIPH HAJTMYUU TPYII HArPYy30K C HEPABHOMEPHBIM pacipe/iesieHueM UX 110
IUIOIIAax 1exa?

panuanbHbie

MarucTpajibHble

CMeIIaHHbIE

KOJIbIIEBBIE

Kaknmu TocTOMHCTBAME 001aIal0T MarHCTPAIBHBIC CXEMBI JICKTPHUSCKHUX CEeTeH?
HaIEKHOCTD

npocToTa

JIelIeBrU3Ha

BBICOKasi THOKOCTE CETH

BCE MEPEUHCICHHOE

Kaknmu HemocTaTKkaMH 00J1a1al0T pauaibHbIC CXEMBI?
HEIKOHOMHYHOCTB

OrpaHuYeHHas THOKOCTh CETH

HeOOoJIbIIast HA/ISKHOCTD

T'onoBoil pacxon MEKTPOIHEPIUU IPEAIPUATUEM YIUTHIBACTCS
MIOJIHOM pacyeTHON MOIIHOCTHIO

YCTaHOBJICHHON MOIITHOCTHIO

CpeIHEr010BOM MOLTHOCTHIO

T'o0BOE YMCII0 YacoB paboOTHI MPEANPUITHS 3aBUCUT OT
MOIITHOCTH MOTpeOUTENeH

KaTeropuu HaJAC)KHOCTU B 3HeKTpOCHa6)KeHI/II/I
CMEHHOCTH MPEIIPHATHS

XapakTepa [POU3BOCTBA

TEXHOJIOTMYECKOT0 Ipoliecca

B xakux cirygasx 000CHOBaHO COOPY)KEHHE 3aKPBITHIX ITOICTAHIHN?
IIPH CTPOUTENBCTBE MTOICTAaHINI ITTyOOKOTO BBOJIA

IPHU PacHOI0KEHUH HA CETUTEOHON TEPPUTOPHH TOPOIA

B 30HAX MPOMBIIUICHHBIX YHOCOB

TIPY HEOOXOIMMOCTH CHIKEHHS YPOBHS IITyMa

HET BEPHOTO OTBETA




JlommyckaeTtcst i IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOI0B HA OPY 35 kB u BhIme?

HE JIOIyCKaeTcs

Jomyckaercst Ha Bceit reppuropun OPY

JIOTTYCKAETCS TOIBKO HAJl OITMHOBKOM, €CTIM 30HBI 3aIIUTHI CTEPIKHEBBIX MOJTHIUEOTBOIOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOTIYCKaeTCs TOIBKO HaJ CEKIMAMH U IIIMHAMH

Komnencupyroliye ycTpocTBa, MOIIHOCTh KOTOPBIX YUUTBIBAETCS IIPU OIPEAEIECHUY OJHON pacueTHON MOIIHOCTH, IPUMEHSETCA
JUI KOMIIEHCALlUU €MKOCTHBIX TOKOB

JUI KOMIIEHCALUU PEAKTUBHOM MOLIHOCTH

JUIS KOMIIEHCALUU NTOTEPh MOIIHOCTHU

Onpenenenue MOITHOCTH KOMIICHCUPYIOIIMX YCTPONCTB B CeTH HampsbkeHueM 1o 1 kB ocymecTsusercs no
YCJIOBHIO OanaHca peakTuBHOM MomHOCTH Ha muHax HH nexoBbix TIT

yCIIOBHUIO OanaHca akTUBHOW MonTHOCTH Ha mmHax [TITT

yca0BuUIO OanaHca moJiHOW MomHOCTH Ha muHax [TITT

5.4. MeToauka olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kputepuu oueHuBaHus OTBETa HA DK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIISAETCS, KOTAa 00y4YaroUMiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BEIBOBI H 0000IICHIS, IIPHBOIUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 M CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrja 00y4aromuics IeMOHCTPUPYET POYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 000OIIEHNS, TPUBOAUT IPUMEPBI, HO IPH 3TOM JIEIAET HECYIIECTBEHHBIE
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTENFHOM KOPPEKIIMH ITPEIogaBaTeNIeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUics HerTyOOKie TeOpeTUIeCKre 3HaHUs, IPOSIBIIAET cabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBICHUH U IIPOLIECCOB, HEOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOT/Ia 00yJaromuiicsa AeMOHCTpUPYeT HE3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JeaTh apryMEHTHPOBAHHBIE BBIBO/IbI M IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIE0BATENEHOCTHIO U3IIOKEHNUS, AENAeT OIINOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaXKe IPH KOPPEKIINH
IIPENOoJaBaTeICM.

ITpoxoxieHHE KOHTPOJIEHOTO MEPONIPHUATHS 110 CAa4e 3K3aMEHa CYMTAETCS BBIIIOJIHEHHBIM YCIICIIHO, €CIIM IIPU €0 OLIEHUBAHUU
NOJIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEIBHOY.

IIpu olleHUBaHUM KOHTPOJIBHOM PabOTHI HCIONB3yeTCsl OMHAPHAS CUCTEMA!
"3a4TeHO" BBICTABIISICTCS, KOT1a 00Yy4YaroNIUiiCst IPaBHIIBHO BRIOJIHWI He MeHee 60 % oT o0beMa 3a1aHus.
"He 3a4TeHO0" BBICTABIIACTCS, KOT/Ia 00YJAOINIiCS IPaBHIIBHO BRIIOIHIII MeHee 60 % oT o0beMa 3a1aHus.

ITpu oneHrBaHNK 1TAOOPATOPHBIX PAOOT UCIIONIB3YETCs OMHAPHAS CHCTEMA:
"3a9TeHO" BBICTABIIAETCS, KOT/Ia 00YJaIONIHIACS MPaBUIBLHO BHIOIHII HEe MeHee 60 % oT oObeMa 3a1aHusl.

"He 3a4TeHO0" BBICTABIIACTCS, KOT/Ia 00yJaomuiics IpaBUIbHO BRIMOIHIII MeHee 60 % oT o0beMa 3a1aHus.

HpI/I MOBCACHUH 5K3aMCHA B AUCTAHIUOHHO KPUTCPUAMHA OLICHKU ABJIAKOTCA:

«OTnuaHOY: [Momy4aenune Gonee 90 % OaIIOB MO TECTY MPH BBITOJHEHUH TECTa 332 PErJaMEHTHPOBAHHOE BpEMS
«Xopoo»: Honyuernue ot 75 10 90 % OannoB MO TECTy IMpPHU BHINOJHEHHH TECTA 32 PEITTAMEHTHPOBAHHOE BpeMs

«Y IOBIIETBOPUTEIBHOY Ionydyenue ot 50 no 75 % GaysI0B MO TECTY NPH BBHINOJIHEHUN TECTA 3a PErJIaMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJANYECKOE 1 THOOPMALIMOHHOE OBECITIEYEHHUE

6.1. Pexomenayemas iurepatypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTEIHN 3armnasue Bubmmnoreka M3parenscTBO, TO1, 3I11. aapec
JI1.1 | Kynunos A.A. TennoBele 3NEKTPUUECKUE Mocksa: UHOPA-M, 2013,
craniuu. CXeMbl U
obopynoBaHue: yaeOHOE
nocooue
JI1.2 | B.II. T'openos, C.B. Oo6mas sHepretuka. Ku. 1. Mockgsa, bepnun: {upexr-Menua, 2016,
T'openos, B.C. AnbTepHATUBHBIE HCTOYHUKH http://biblioclub.ru/index.php?
T'openos u ap. , o SHEPTUH: YUCOHHK page=book&id=447693
pen. B.I1. T'openoga,
E.B. lBanoBoi
JI1.3 | Cubukun 0.1 OCHOBBI ANIEKTPOCHAOKEHUS Mockaa ; bepnun: {upexr-Menua, 2014,
00BEKTOB: yueOHOE TocoOre http://biblioclub.ru/index.php?
page=book&id=229842




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.4 [H.IIL I'yxos, B.A. CucteMsl SNIEKTPOCHAOKECHUS : Hosocubupck: HI'TY, 2015,
OnbxoBckuit, [1.A. Y4eOHUK http://biblioclub.ru/index.php?
[TaBroueHKO page=book&id=438343

JI1.5 [Cysopun A.B. [MpueMHnKH 1 HOTpedUTETH KpacHosipck: Cubupcekuii dhenepansHbIi

9NEKTPUIECKOM SHEPTUH yHUBepcHTeT, 2014,
CUCTEM 3JICKTPOCHA0KEHUS : http://biblioclub.ru/index.php?
yuebHOe ocobOue page=book&id=364591

JI1.6 | Cubukun M.IO. Texnomorus Mockgsa, bepnun: {upexr-Menua, 2014,

SHeprocOepekeHus : yaeOHUK http://biblioclub.ru/index.php?
page=book&id=253968

JI1.7 | Cubuxkun 10./1. OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: {upexr-Menua, 2016,

AIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
IPOMBILIICHHBIX U page=book&id=459494
TpaXKIaHCKUX 3TaHHH :
y4eOHUK
6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec

JI2.1 |MacrenanoB A. M. TonnuBHO-3HEPreTUYECKUI Mocksa: OHeprus, 2009,

koMmIuieke Poccun Ha pybexe http://biblioclub.ru/index.php?

BEKOB: COCTOSTHHE, MPOOJIEMBI 1 page=book&id=58379

nepcnexrussl passurus (T. 1. :

CIIPABOYHO-aHAIUTHYECKUI

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. OKCIuTyaTaus JIMHUN Mockaa ; bepnun : Jlupekr-Menua, 2017,

SNIEKTpoTIepead CHCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOe page=book&id=481650
nocobue
J12.4 | Anexceenkos C.O. TonaMBHO-3HEPreTUYECKUI Mocksa: KOHUTU-AAHA. 3akoH u
komruieke Poccun. TIpoGiiembl npago, 2016,
Y TCHACHIINH PA3BUTHUS PhIHKA: http://biblioclub.ru/index.php?
MoHorpadus page=book&id=446538
JI2.5 | KneBuos A.B. CpencTBa ONTUMHU3AIIH Mocksa :COJIOH-TTPECC, 2009,
MOTPEOICHHS AIEKTPOIHEPTUH: http://biblioclub.ru/index.php?
CIpaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue
6.1.3. MeTronuueckue pa3padoTku
ABTOPEBI, COCTaBUTEIN 3arnaBue bubnnoreka W3paTenbcTBO, TOM, 371. aapec
JI3.1 | daBbiakua M.H. OO61as sHepreTrka: Hosotpounkx: HO HUTY MUCuC, 2013,
MeToaudeckne ykasanus k PI'P ttps://Ims.misis.ru
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | DnexTpoHHKIH Kype LMS Moodle https://moodle-nf.misis.ru
6.3 Ilepeuennb MPOrpaMMHOTO odecredeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 | 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 |Bpaysep 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, TEIUIOBEIX U JIP.) U ITOJICTAHIINN MUDA;




| n2 | window.edu.ru - eqiHOE OKHO AOCTyHa K 00pa30BaTEIbHEIM pecypcam

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCS

B MpoHeCcCe N3yuUCHUA AUCHUIUIMHBI BBIACIIAIOT ABa B CaMOCTOSTEIbHON pa6OTLIZ ayauToOpHasA U BHCAyAUTOpPHAA. Ay,HI/ITOpHaﬂ
CaMOCTOATCIIbHAA pa60Ta 10 JVUCHUILINHEC BBITNIOJIHACTCA Ha yqe6H1)1x 3aHATUAX MO PYKOBOACTBOM IIPEIIOAABATECIIA. BHeay/:[HTopHa;I

CaMOCTOsITENIbHAs paboTa - IaHupyemas yueOHast pabora 00yJaromuMesl, BBIOJIHACMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO O€3 €ro HEMOCPeACTBEHHOTO ydacTus. CaMocTosITeNnbHas paboTa, He
IpeIyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIIINHBI, PACKPHIBAIOIICH M KOHKPETU3UPYIOLIEH ee CoJIepikaHne, OCYIIECTBIICTCS
00y4aroIMMCsl HHUIIUATABHO, C LIENBI0 peain3alii COOCTBEHHBIX YUCOHBIX U HAyYHBIX HHTEpecoB. [t 6onee 3h(heKTUBHOTO
BBITIOJIHEHHS CAMOCTOSTENILHOM pabOTHI 110 AUCIUIUIMHE MPETIOJaBaTellb PEKOMEH/IYeT HCTOUHUKH I pabOThI, XapaKTepH3yeT
Han0oJjee palroOHAIBHYIO METOAUKY CAMOCTOSITENIBHON PabOTHI, IEMOHCTPUPYET PAHEE BBIMOIHEHHbIE 00YJarOUMHUCS PaOOTHI 1 T.
1. Bunel 3apanuit 14 BHEAyTUTOPHON CaMOCTOSTENbHON pabOThI, UX COJAEPIKaHKUE U XapaKTep MOTYT UMETh BAPUATHBHBIN U

I depeHIMPOBaHHbIA XapakTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT

OCYIIECTBIATHCS MHIUBUAYATbHO WU IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CaMOCTOATENBHOM PabOTHI, yPOBHS CI0KHOCTU. KOHTPOIIb pe3yabTaTOB BHEAYJUTOPHOI CaMOCTOSITENbHOM paboThI

OCYITECTBIIETCA B IIPEAeNax BpeMEHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIE 3aHATHA 110 TUCIUIUIHHE Ha MIPAKTHICCKIX,
71a00PaTOPHBIX 3aHATHAX.




