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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 7 3ET
YacoB 1o yueOHOMY ITaHy 252 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 9K3aMeH 5
ayJIUTOPHBIE 3AHATUSL 38 3auer 4
camocCTosATeNNbHas paboTa 201
4acoB Ha KOHTPOJIb 13

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 KypcaM

Kypc 4 5

Bun 3anaruii vir | P | vo | P Hroro
Jlexyn 8 8 6 6 14 (14
JlabopaTtopHsie 4 4 4 4 8 8
IIpakTuueckue 6 6 10 |10 |16 |16
HUroro ayn. 18 |18 |20 |20 |38 |38
KonraxtHas padoTa 18 |18 |20 |20 |38 |38
Cawm. pabota 86 |86 | 115|115 ]201 |201
Yacel Ha KOHTPOJIb 4 4 9 9 13 |13
Hroro 108 | 108 | 144 | 144 | 252 (252




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 31eKTpoTexHuka, 13.03.02 24 Dnexrposnepreruka u >nekrporexuHuka [IpOIInA 3aow.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2023, npotoko: Ne 49

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2023, nporokoxn Ne 49

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadgenpa anexkrposnepreruku u 3jekrporexuuku (HoBorponukuii ¢pusiman)

IIporoxon ot 12.03.2025 1., 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 | Teopust 3MeKTpOIPUBOAA

2.1.2  |Ludposas u aHamorosast IEKTPOHUKA

2.1.3 | DnexTpHUeCKHE MaIIHHEI

2.1.4 | OHepreTHuecKuil MEHEKMEHT

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

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

MK-2: Cioco6eH MpoeKTHPOBATH CHCTEMBI JIEKTPONPHBOAA M ABTOMATH3HPOBAHHbIE CHCTEMBI YIIPABJIECHHUS C
HCMOJIb30BaHHeM HU(POBBIX TEXHOJIOT Uil

3HaTh:

ITK-2-33 mapameTpsl ¥ XapaKTEPUCTUKH PEKUMOB pabOThI, pacyeTHBIC COOTHOLICHHS AJIsI OTIPEICIICHHS ITAPAMETPOB PEIKIMOB,
METOJIBI pacueTa PeKUMOB paOOTHI JEKTPOIHEPTETHUCCKUX YCTAHOBOK

ITK-2-32 ocHOBHBIE OMPECICHUS B IOHATHUS B cepe QYHKIMOHUPOBAHUS PA3IMIHBIX BHJIOB AJIEKTPOIHEPTETHUECKIX YCTAaHOBOK,
MpoOIeMbI SHEPTOCOSPEIKEHHS U OCHOBHBIE ITYTH MX PEIICHUS

[IK-2-31 OcHOBHBIE PeKUMBI pabOTHI AIEKTPOIHEPTETHUECKUX YCTAHOBOK PA3IMYHOTO HA3HAUCHHUS U UX BIHSIHUE HA
OKPYXaIOILYIO Cpeny,

YMerhb:

ITK-2-Y3 aHaNM3upOBaTh MPOLIECCH B AMEKTPOIHEPTETHYCCKUX YCTAHOBKAX B PA3IMYHBIX PEKUMAX PabOTHI, OIPEACISATh PEKHUMEI
SHEProdPHEKTHBHON IKCILTYaTAIIUH U TTApaMETPhl KPUTHYECKOTO COCTOSTHUS 000PYI0BAHUS

[IK-2-¥Y2 00bACHATH GpHU3nIecKre OCHOBHI (PYHKIIMOHNPOBAHUS PA3THIHBIX BUAOB AEKTPOIHEPTETHIECKIX YCTAHOBOK

[IK-2-VY1 oueHuBaTh COCTOSIHUE IIEKTPOIHEPTETUIECKIX YCTAHOBOK IO Pe3yAbTaTaM U3MEPEHUI OCHOBHBIX MApaMETPOB

Baanernb:

[TK-2-B3 0CHOBHBIMH CIIOCO0AMH peaan3alii SJHEProcOeperarouux PeKMMOB IKCIUTYaTAIUH TEKTPOIHEPIeTHIECKOTO
000pynoBaHus

[IK-2-B2 TexXHOIOTHSAMH H3MEPEHHUS TEKTPHUECKUX BETHINH IPUMEHUTENBHO K 00BEKTaM SHEPTeTHKA

[IK-2-B1 MeTomamMu U METOAUKaMU pacyeTa PeKUMOB PAOOTHI ANEKTPOIHEPTETUIECKOTO 000PYIOBAHHS

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. Beegenne B
3HepreTuky. Boipaborka
3J1eKTPOIHEPIruu




1.1

BBeznieHuE B BHEPreTUKY.
THIbI 3J1eKTPUIECKUX
craniuii. OCHOBHBIE
coopyxkernns ['IC.
OCHOBHBIC THUIIBI U
koMroHoBka 3aanuii ['IC.
Buns! ruapotypOuH 1
001aCTH UX MPUMEHCHUSI.
[IpuHnune! gecTBus
napoBbix koTi1oB TOC n
ADC, peakTopoB 1
naporerepatopoB ADC.
AnbTepHaTUBHbBIE
aneKTpocTaHiy. /JIex/

[K-2-31 TIK-2-
32 TIK-2-33

JI1.2J11.3

JI1.4 J11.7

JI1.8J12.1
2.2

J12.4J13.1
€]

1.2

PasBuTtune
ANEKTpO3HepreTuku Poccun
1 3apyOSKHBIX CTpaH.
OO0benHeHHE
3JIEKTPOCTAaHIUH B
sHeprocucteMsl. Enunas
SHEpreTHYecKas CucTeMa
Poccuu. N3syuenne cxem
I'3C, TOC u
ADC.Onepreruka PO u
3apyOeKHBIX CTpaH. THITBI
wioTuH. CTPOUTENBCTBO
mwioTuH ['DC. OcobenHocTH
pabotel 'DC B GanaHce
MOIITHOCTH (B CyTOYHOM
rpaduKe HATPy3KH).
DHepreTUYecKue MOKa3aTeIH
KOHJICHCAITMOHHBIX TETUTOBBIX
Y aTOMHBIX JJIEKTPUIECKUX
craniuii (TOC u ADC),
naporazoBsix (III'Y) u
razotypounHbIX (I'TY)
ycranoBok TOC.
TexHnyeckoe
BojiocHaOxkeHne TOC u
ADC. TommBHOE X03IHCTBO
ANEKTPOCTAHIINIA.
KoMmoHOBKa pa3InIHbIX
THIOB 3M1eKTpocTanid. /Cp/

12

TIK-2-31 IIK-2-
32 TIK-2-33
MK-2-V1 IIK-2
-Y2 [IK-2-V3
[IK-2-B1 IIK-2
-B2 TIK-2-B3

J1.3
JI1.8J12.1J13.
1
01 52 53

KM1

Pa3nen 2. O01ume cBeIeHUs
0 cucremMax
3JIEKTPOCHADKEHHUS
l'lpOMblHI.]'[el-l]-IOFO
npeAnpUsTHS

2.1

XapakTepucTuka
3MEKTPONPHEMHUKOB MO
Ha/IeXKHOCTH. Pesxumbl
pabOTHI TEKTPONPUEMHUKOB.
OnexTpuuecKue Harpy3Kku u
ux rpa¢ukw. /Jlex/

[IK-2-31 IIK-2-
32 TIK-2-33
[1IK-2-B3

JI1.5 J11.6
JI1.8J12.3J13.
1
o1

2.2

Pacuer anexkrpuyeckux
Harpy3ok. /I1p/

[IK-2-V1 IIK-2
-Y2 IIK-2-V3

J1.6
JI1.8J12.3J13.
1
015253

23

HccnenoBanue pexxuma
HeWTpanu Ha Mojensx. /J1ab/

[IK-2-B1 IIK-2
-B2 [1K-2-B3

JI1.8J13.1
01 52 53

P2




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/

26

[K-2-31 TIK-2-
32 TIK-2-33
[IK-2-V1 IIK-2
-Y2 IIK-2-V3
[1K-2-B1 [IK-2
-B2 TIK-2-B3

J1.5
JI1.8J13.1
0152 53

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 IIK-2-
32

JI1.4 J11.5

JI1.8J12.3J13.

1
o1

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-V1 IIK-2
-Y2 1IK-2-Y3

JI1.4 JI1.5
J1.6

JI1.8J12.3J13.

1
30132 33

33

Hccnenosanue
BBICOKOBOJIBTHOTO
Tpancdopmaropa /J1ad/

IIK-2-B1 IIK-2
-B2 TIK-2-B3

JI1.8J12.3J13.

1
Ol

P3

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/

26

I1K-2-31 IIK-2-
32 TIK-2-33
[K-2-Y1 IIK-2
-Y21IK-2-Y3
[IK-2-B1 IIK-2
-B2 TIK-2-B3

JI1.8J12.5J13.

1
0132353

KM3

Pasnen 4. IToaroroBka k
KOHTPOJbHBIM
MEpPONPUSTHAM 1
BBINOJIHSIEMBIM padoTam




4.1 O06bem yacoB 4 TIK-2-31 [IK-2- | JI1.3 JI1.5 KM9
CaMOCTOSTENBbHOM PaboThI Ha 32 [IK-2-33 JI1.8
nmoarotoBky k KM /Cp/ [IK-2-Y1 IIK-2 JIT1.9J12.1

-¥2 [IK-2-V3 J2.2J12.3

[IK-2-B1 TIK-2 2.4
-B2 I1K-2-B3 JI2.5J13.1
3132 33

4.2 O06bem yacoB 18 TK-2-31 TIK-2- | JI1.3 JI1.5 P1
CaMOCTOSATENbHON pabOThI Ha 32 T1K-2-33 JI1.6 JI1.8
moaroToBky k BP /Cp/ [K-2-Y1 TIK-2 JI1.9J12.1

-Y2 [IK-2-VY3 J12.2J12.3
[IK-2-B1 TIK-2 2.4
-B2 I1IK-2-B3 JI2.5J13.1
31 32 33
Pa3gen S. BuyrpuszaBojackoe
3J1eKTPOCHAOKEeHHEe

5.1 Bo3zayinsie nuHun. 2 T1IK-2-31 T1K-2- JI1.8J12.3
Kab6enbHble TUHUY. 32 T1K-2-33 2.4
Toxonpososl. Kaprorpamma JI2.5713.1
Harpy3ox. /Jlex/ Ol

5.2 Pacuer BO31yIHBIX U 4 IK-2-V1 IIK-2 | JI1.8J12.3J13.
Ka0enbHbIX JIMHUHA. Be16op -Y2 [IK-2-V3 1
ceueHus Tokomnposona. /TIp/ 2139233

53 UccnenoBanue pe:xuMoB 4 [IK-2-B1 [IK-2 JI1.8
pabOTHI BO3AYIIHOM THHIN -B2 IIK-2-B3 010293
ANIEKTPOTIEpEnauy C
OJIHOCTOPOHHUM IUTAaHUEM
Ha Mozenwn /J1a6/

54 Hasnauenue u ocoGeHHOCTH 17 TIK-2-31 IIK-2- JI1.8J13.1
JNIEKTPUYECKUX CeTel 32 TIK-2-33 013233
BHYTPH3aBOACKOTO IIK-2-Y1 TIK-2
HIIEKTPOCHAOKECHHS -Y2 [IK-2-V3
HanpsbkeHueM Beiie 1000 B. [IK-2-B1 IIK-2
CxeMbl 1 OCHOBHOE -B2 I1K-2-B3
AIIEKTPOOOOPYIOBaHNE
TJIaBHBIX TOHU3UTEIBHBIX
noacTannui. Kommanoska
[JIaBHBIX OHU3UTENBHBIX
nojcranuuil. [lpumenenue
6sounbIx cxem.KoHcTpyknnu
pacnpenenuTenbHbIX
ycrpoiicTs. /Cp/

Paznen 6. Koporkue
3aMBIKAHUS B CHCTEMAX
3J1eKTPOCHAOKEH M

6.1 DIEKTPOIHEPTreTHIECKast 2 TIK-2-31 TIK-2- | JI1.2 JI1.4
CHCTEMa KaK CIIOKHas 32 [IK-2-33 JI1.5 JI1.6
JMHAMHUYECKasi CUCTEMA. JI1.8J12.3J13.
DIEKTPOJMHAMUYECKOE U 1
TEPMHUYECKOE JICHCTBUS 21
TOKOB KOPOTKOTO 3aMBIKaHUSI.

Be16op u mpoBepka
BBICOKOBOJIbTHOI
arnmapartypsl. /JIex/

6.2 Pacuer TokOB KOpPOTKOTO 6 TIK-2-Y1 IIK-2 JI1.5
3aMbIKaHUS B YCTaHOBKax -y3 JI1.8J12.3J13.
Hanpsbkenuem a0 1000 1
B. /Mlp/ 21




6.3

[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/

12

[K-2-31 TIK-2-
32 TIK-2-33
[IK-2-V1 IIK-2
-Y2 IIK-2-V3
[1K-2-B1 [IK-2
-B2 TIK-2-B3

JI1.4 J11.5
JI1.6 JI1.7
JI1.8J12.3
J12.4 JI12.5
0132 33

KM5

Pa3gen 7. Komnencauus
PeaKTHBHOW MOIIHOCTH




7.1

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/

16

[K-2-31 TIK-2-
32 TIK-2-33
[IK-2-V1 IIK-2
-Y2 IIK-2-V3
[1K-2-B1 [IK-2
-B2 TIK-2-B3

JI1.4 J11.5
JI1.6 JI1.7
J1.8
0132233

KMe6

Pa3nen 8. Peneiinas
3a1UTA JJIEKTPOYCTAHOBOK

8.1

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 IIK-2-
32 TIK-2-33

J1.2
JI1.8J12.5J13.
1
€]




8.2 [ToBpexxnenue u 5 16 TIK-2-31 T1K-2- JI1.6 KM7
aHOpPMaJIbHBIC PEKUMBI 32 [IK-2-33 JI1.8J13.1
paboTHI B SHEPTETHIECKUX [IK-2-Y1 IIK-2 213233
cucremax. [IpuHnuns -Y2 IIK-2-V3
BBINOJIHEHUS PeleHHON [IK-2-B1 TIK-2
3aLIUThl. aKCUMaJIbHO- -B2 I1K-2-B3
TOKOBAas U
nuddepeHnnanbHas 3aluTa.
Pacuer ycraBok pene
TOKOBO#1
3alIUTHIDIEKTPOMEXaHUIECK
ue pene: JEeKTPOMarHUTHbIE,
HWHAYKLUOHHBIE. Pene ¢
TepMETU3NPOBAHHBIMH
KOHTAaKTaMU.ABTOMAaTHYECKO
€ MOBTOPHOE BKJIIOYEHUE
(AIIB). ABTOMaTHueCKeCKast
qacTOTHas pasrpyska (AYP).
[TonsTue o
MUKPONPOILIECCOPHON
peneiHoii 3amuTe.
HcToyHuKY OnIepaTUBHOIO
TOKa Ha IIOCTOSIHHOM U
MIEPEMEHHOM TOKE.
Tenemexanuzamusa u
JUcTieTYepu3anus Ha
NEKTPOCTAHLMSIX U
MOJICTAHIIUSX. DKCILTyaTaINs
U(POBLI3 yCTPOIiCTB
peneitnoit 3amurel. /Cp/
83 [ToaroroBka u caaua 5 9 [MK-2-31 IIK-2- | JI1.2J11.3
sK3aMeHa /DK3aMeH/ 32 T1K-2-33 JI1.4 J11.5
JI1.6 JI1.7
JI1.8J12.1
J12.2J12.3
2.4

JI2.5713.1
212233

Pa3gen 9. lloaroroBka k

KOHTPOJbHBIM

MeponpUsITUAM U

BBINOJIHSIEMBIM padoTam

9.1 O06beM yacoB 5 36 MMK-2-31 IIK-2- | JI1.1 JI1.2 KM8
CaMOCTOSTENEHOW PabOTHI Ha 32 [IK-2-33 JI1.3J11.4
noarotoBky k KM /Cp/ [K-2-V1T1IK-2 | JI1.5JI1.6

-Y2 [IK-2-V3 JI1.9J12.1

MK-2-B1 TIK-2 | JI2.2J12.3
-B2 IIK-2-B3 2.4

JI2.5713.1

212233

9.2 O6beM yacoB 5 18 IK-2-31 [IK-2- | JI1.1 JI1.2 P4
CaMOCTOSTENBHOW PabOTHI Ha 32 [IK-2-33 JI1.3J11.4
noarotoBky k BP /Cp/ [K-2-V1T1IK-2 | JI1.5JI1.6

-Y2 [IK-2-V3 JI1.8

[K-2-B1 TIK-2 JI1.9712.1

-B2 IIK-2-B3 J2.3712.4

JI2.5J13.1

012233

5. ®OHJI OIEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeJIbLHON MOATOTOBKHU
Kon KonTtponsHoe l'ilfl){oief;eoMme B

KM MepOTIpUSTHE I PBI OMPOCHI U1l HOATOTOBKU

KOMIIETEHIIAHN




KM1 CamocTosTenbHas IK-2-31;11K-2- 1) OxapakrepusyiTe TOIMINBO-3HEPTeTHIECKHH KoMIuekec PD
MOAArOTOBKA K 32;11K-2-33 2) [lepeunciure TUMBI SIEKTPOCTAHIUI
YCTHOMY OTIPOCY O 3) I'me HAXOIAT IPHMEHEHHE IEKTPOXUMHUYECKIE TEHEPATOPHI?
pazneny "BBenenue 4) Yto Takoe YIHEPrOEMKOCTh SHEPrOHOCUTENS?

B DHEPreTuKy" 5) Kakue TUmbl TEIIOBBIX ABUraTeneil uemnoap3yoT Ha TOC?
6) Kakyro (hyHKIIHIO BBITOJTHSCT SKOHOMa3ep?
7) Uem otmmuarores I'TY ot IITY?
8) st wero ADC BBIIOJHAIOT MO 2-X U 3-X KOHTYPHBIM cXeMam?
9) Uto Takoe OMoJOrHuecKast 3anura’?
10) Kaxue Tl TypOHMH uenonb3yor Ha [OC?
11) Yo Takoe nepusarus?

KM2 CaMocTtosTenpHas MK-2-31;I1K-2- 1) YTo NOHMMAIOT MOJI 3JIEKTPOIHEPTETUIECKOM CUCTEMO?
MOJATOTOBKA K 32;I11K-2-33 2) Kakue s1meMeHThI COCTaBIISIOT SHEPTeTHUECKYIO CUCTEMY?
YCTHOMY OTIPOCY O 3) Kak xmaccupuuupyroTcst yCTaHOBKH ITO HaJISKHOCTH
paszneny "OO0mmme AIEKTPOCHAOKEHHS?

CBEIIEHUS O 4) Yto Takoe dMEKTpUIECKast CeTh?
cucremax 5) Kak paccunThIBaIOT 3JIEKTPUUECKUE HATPY3KHU?
HIIEKTPOCHAOKCHHS 6) ITo xakuM KpHUTEPHSIM KIIACCHPHUITUPYIOTCS MEKTPOTTPHEMHUKH?
MIPOMBIIIICHHOTO 7) Ha kakue rpynmnsl TOAPa3AesIOTCS HIEKTPOTPHEMHUKH 110 PEKUMY
npennpusTus"” paboTel?
8) Kakue »1eKTpoprHeMHIKH OTHOCATCS K TIEPBOH KaTErOPHH IO
HAJISKHOCTH JIEKTPOCHAOKEHNUS?
9) Kakue s1ekTponprueMHUKH OTHOCSTCS KO BTOPO KaTeropuu 1o
HaJISKHOCTHU NIEKTPOCHAOKEHUS?
10) Kakwne 31eKTponprueMHUKNA OTHOCSTCS K TPETEH KaTeropuu 1mo
HA/IKHOCTH DIIEKTPOCHAOKEHNUS?
11) Haznauenue u BUJ CyTOUHOTO TpaduKa dIEKTPUUECKUX HArpy30K

KM3 CamocrosiTensHas [TK-2-31;11K-2- 1) Ay 9ero CIyKUT W 4TO MPEACTABISET cO00M reneparop?
MOJITOTOBKA K 32;I1K-2-33 2) Jlnst gero mpeaHa3HaveH TpanchopMaTop, U U3 KaKHX 4acTed oH
YCTHOMY OTIPOCY TIO cocrout?
paszeny 3) KakoBo Ha3HaueHre MarHuT npoBoaa?

"BHyTpuiexoBbie 4) Kak onpenensioT moTepu B Tpanchopmarope?
JJIEKTPUUECKHE 5) Kak ocymecTBisieTcst peryInpoBaHie HAPSDKCHUS B
cern" TpanchopmaTtopax?
6) Uto BKIIOYaET B cebs1 TpaHchopMaTopHast MOACTAHIINA?
7) Kak ompeznensioT MecTo pa3MerneHus TpaacdopmaTopHoit
MOJICTAHIINY Ha TPEATIPUATHU?

KM4 CamocTtosTenpHas MK-2-31;I1K-2- 1) Ilepeuncnure cnocoObl KaHATU3AIMU dJIEKTPUUECKON dHEPTUH 10 1
MOATOTOBKA K 32;11K-2-33 kB u Bbitie 1 kB
YCTHOMY OIIpOCY IO 2) Kak nmpon3BosT BEIOOp ceueHust kaberneit?
paszeiry 3) Uro Ha3BIBAETCSl SKOHOMUYECKIM CCUCHHEM IPOBOIa?
"BuayTpH3aBoackoe 4) Kakue tunst JIDII BBl 3HaeTe?
3NEKTpOCHa0)eHHe" 5) YUro Takoe “npomnyckHas crocodHocts” JIDII? OT yero oHa 3aBUCUT?

6) ITepcriekTHBEI pa3BATHA 3aKPHITHIX JIDIT

7) Uto Takoe ra3on30IMpoBaHHBIC Kabenu?

8) Uro npexacrapnstoT coO0i KOHCTPYKTUBHO BO3AYIIHBIC JIMHUA?
9) Ilepeuncnure THIBI TOKOIPOBOJIOB.

KM5 CamocTosiTenpHas ITK-2-31;I1K-2- 1) Kakoe cocTosiHAE CHCTEMBI JIEKTPOCHAOKEHHE TIPUHSITO CUUTATD
MOATOTOBKA K 32;I11K-2-33 yCTaHOBUBIIEMCS?

YCTHOMY OIIPOCY IO 2) KakoBbl IpHUMHBI BOSHUKHOBEHUS 2EKTPOMArHUTHBIX IEPEX0IHbBIX
pazneny "KopoTkue MIPOIIECCOB B CUCTEMaX 3JIEKTPOCHAOKCHNUS?
3aMbIKaHus" 3) Uro Ha3BIBAIOT KOPOTKUM 3aMBIKAHHAEM?
4) Kakue 3a1auu pemaroT Ipu pacueTe IeKTPOMarHUTHBIX
NePEXOIHBIX TPOLECCOB?
5) IepeuncnuTe KOIMYECTBEHHBIE OIIEHKN XapaKTepa IIepexoTHOTO
mporecca
6) Uto ouleHNBaeT TepMHUYECKask CTOMKOCTb IepexXoHOro npouecca?
7) Ilo xako¥i BeTHMYHHE OLIEHUBAIOT AJICKTPOANHAMUYECKYIO CTOMKOCTE?
8) Ot "ero 3aBUCHT JTUTEIBHOCTH MEPEXOTHOTO Tporiecca?

KM6 CamocTosiTenpHas [MK-2-31;I1K-2- 1) afiTe onpeneneHne peakTHBHON MOIITHOCTH

MMOATOTOBKA K 32;11K-2-33 2) Ilepeuncnure ycTpoiicTBa, KOTOPBIE CHUKAIOT KOI(DPUIIHEHT

YCTHOMY OTIPOCY 10
pazzeny
"Komnencarus
pEaKTUBHOM
MoIIHOCTH"

MOIIIHOCTH CHCTEMBI
3) ITepeuncnure OCHOBHBIE THIIH KOMIIEHCHPYIOIINX YCTPOHCTB
4) Kax mpou3BoAsT BEIOOP KOMIIEHCUPYIOIIUX YCTPOUCTB?

5) YKaxxute MecTa yCTaHOBKH KOHIEHCATOPOB Ha MOACTAHINH




KM7

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

TIK-2-31;1TK-2-
32:T1K-2-33

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

IK-2-31;11K-2-
32;11K-2-33

1. TomnuBHO-3HepreTuyeckuii komiuieke PO 2.Exannas sHepreTuueckas
cuctema P® 3.PriHok anextposHeprun PO 4.0cobeHHOCTH U OCHOBHBIE
TpeOOBaHMS K CHCTEMaM IEKTPOCHAOKESHHUS MPOMBIIIICHHBIX
npennpustuii 5.OCHOBHBIE TOJIOKEHUS TEXHUKO-IKOHOMHYECKIX
pacueroB B 2neKTpocHaOkeHUH. HanpsokeHust dMeKTpuiecKux ceTeit
6.PexxuMebl HeifTpanu anekrpudyeckux cereit 7.11puemnuku 33
[POMBIIIICHHBIX NPEIIPUATHH 8. XapaKkTepucTuKa
JNEKTPONPUEMHUKOB 110 HAZAEKHOCTH 9.PexumMbl paboThl
ANEKTPONPUEMHHUKOB 10.DIEKTpUIECKIE HATPY3KH M UX TPpadUKH
11.Ha3nadueHue 1 0COOCHHOCTH DIISKTPUIECKUX CETEl HANPSIKSHUEM JI0
u Boire 1000 B 12.Bo3nymnbie muaun 13.KabenbpHbie THHUH
14.ToxonpoBoas! 15.CxeMbl U OCHOBHOE 3JIEKTPOOOOPYIOBaHUE
TJIaBHBIX MOHU3UTENBHBIX NoJIcTaHIui 16.CTpyKTypa IIeXOBBIX
HoJCTaHIUH 1 ceTelt 17.B10op umcia 1 MOITHOCTH CHIIOBBIX
TpanchopmaTopos 18.Bri6op MecTa pacioaoKeHus! TIIaBHBIX U
LEXOBBIX NoACTaHLUM 19.Pacuer TOKOB KOPOTKOIO 3aMbIKaHHS
20.27eKTpOAMHAMUYECKOE U TEPMUYECKOE IEHCTBUS TOKOB KOPOTKOTO
3ambIKaHus 21.BBIOOp 2MEKTpHUUECKUX anmapaToB U TOKOBEAYIINX
yactel 22.9nekrpudeckuii pacueT ocBenienus 23.Cpencraa
KOMITEHCAIIMH PEaKTUBHOU MOIIHOCTH 24.OCHOBHBIE pacyueThl IpU
KOMIIEHCALIUU PEAaKTUBHOM MomHOCTH 25. KOHCTpYKTHBHOE
BBINOJIHEHHUE U Pa3MELIeHUEe KOMIIEHCUPYIOIIUX YCTPOHCTB
26.TpeboBaHus K peNIeHON 3alUTE AMEKTPOYCTAHOBOK 27.3anura u
aBTOMAaTHKa JINHUH 3JIeKTponepeaayn. 28.3amura 1 aBTOMaTuKa
3JIEMEHTOB CTAHIIH, TOJCTAHIMSA U HOTpeOUTENeH JMEeKTPHIECKON
SHEPrHH (3aIlUTa TeHEPATOPOB, TPAaHC(HOPMATOPOB, IBUrATENCH H T.1I.)
29.TToHATHS 00 AaBTOMaTHYECKOM ITOBTOPHOM BKITtoueHNH (AIIB) n
aBTOMAaTUYECKON YacTOTHOU pasrpy3ke (AUP) 30.Peanm3anus
peneiHoM 3aIuThl U CXEM aBTOMAaTHKU

KM9

3auer

IK-2-31;11K-2-
32;11K-2-33

1) YTo mOHMMAIOT O] AIEKTPOIHEpreTuyeckoil cuctemoii? 2) Kakue
3JIEMEHTHI COCTABJIAIOT SHEpreTudeckyro cucremy? 3) Kax
KITaCCU(UIMPYIOTCS YCTAHOBKH 10 HaISKHOCTH 3IEKTPOCHA0KEHHS?
4) Yo takoe anexTpuueckas cerb? 5) Kak paccunTsIBaroT
anekrpudeckue Harpy3ku? 6) 1o kakum kpurepusim
KITaCCH(OUIMPYIOTCS IEKTpOopreMHNKH? 7) Ha xakue rpymmst
HOJIPa3ACNIAIOTCS IEKTPOIPHEMHUKH 10 pexuMy paboTs? 8) Kakue
9NIEKTPONPUEMHUKN OTHOCATCS K MEPBOI KATErOpUH 10 HAAECKHOCTH
anekTpocHatkeHus? 9) Kakue aneKTpOnpHEeMHUKH OTHOCSATCS KO
BTOPO¥1 KaTErOPHH 110 HaJIeKHOCTH 3nmekTpocHatkernsa? 10) Kakue
3NIEKTPONPUEMHHUKN OTHOCSTCS K TPeTel KaTeTOPUH M0 HaJIeKHOCTU
anextpocHabkenus? 11) HaznaueHue u BU cyTOUHOTO Tpaduka
AIEKTPUIECKUX HArpy30K

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MBbIX IO JUCIHUIIJINHE (

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

Kon
paboTHI

Ha3zpanne
paboTHI

IIpoepsiembie
UHIUKATOPBI

CopeprxaHue padoThI

KOMIIETCHIIUM




P1

KonTtpoibHas
paboTa

TIK-2-31;1TK-2-
32:T1K-2-33

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) OtoOpakeHHe IepexoJHOTO MpoIiecca B IMHEapU30BaHHON
CHICTeME BTOPOTO TTOPSAKA

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 HUQGPOBBIX YCTPOHCTB PeICHHON 3alUThI

P2

JlaGopaTopHas
paboTa
"HccnemoBanue
peKuMa HelTpanu
Ha MoJeNsax"

IK-2-B1;I1K-2-
B2;IIK-2-B3

MogpenupoBanue pexxuMa HEUTpaal B KOMIIBIOTEPHBIX IPOTrPaMMaXx.

P3

JlaGoparopnas
pabota
"HUccnenoBanue
BBICOKOBOJIETHOT'O
TpancdopmaTopa"

IK-2-BI;I1K-2-
B2;I1K-2-B3

MoaenupoBaHUe BHICOKOBOJIETHOTO TpaHcdopMmaTopa B
KOMITBIOTEPHBIX TPOTpamMmax

P4

KonTtposbHas
pabota

IIK-2-B;IIK-2-
B2;I1K-2-B3

KOHTpOJ’IBHaH pa60Ta OpeaCTaBIIsSICT coboit peuICHUEC 3a1a4 1o
TCIIOTCXHUKC U3 C60pHI/IKa 3a/1a4 0 YKa3aHUIO IIPETIoaaBaTeIsd

5.3. Oueno4yHbie MaTePHAIbI, HCIOJb3yeMble I K3aMeHa (onucanne OWJIeTOB, TECTOB H T.II.)

OK3aMeHalMOHHBIH OUJIET O AMCUUILIMHE BKIIOYAET B ce0sl 1Ba TEOPETUYECKUX BOIPOCHI 110 TEMaM, U3J10KEHHBIM B 4 pa3zerne
nanno# PIT/I. busers XxpaHsTes Ha kadenape U YTBEpIKICHBI ¢ 3aBEAYIOIIIM.

O6pa3zel sK3aMeHAIIOHHOTO Ouera:
MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHus Poccuiickoit deneparum
HosoTpontxuii ¢pumman

DeepaabHOTO rOCyAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTENbHOTO YUPEXKICHUS

Beiciero o0pa3oBaHust
HarnmoHanmsHBIH HCCITe0BATENBCKHIA TEXHOIOTHYSCKAN YHHBEPCUTET
«MUCHUC»

Kadenpa 25mekTposHepreTHKH U SJCKTPOTEXHUKU

BUJIET Ne 0

JucuumuimHa: «O01as sHepreTuKay

Hampasnenue: 13.03.02 DiekTposHepreTuka 1 31eKTPOTEXHUKA
®dopma 00ydeHUs: OTHAs, 3a0THAS

®dopma npoBeIeHHs YK3aMeHa: MMCbMEHHAs

1. Enunas sHeprerudeckas cucrema PO.

2. 3amuTa ¥ aBTOMAaTHKa JIMHUN AIIEKTPOIIepeIaun.

IIpuMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS
OnekTpuueckas CTaHLUs — 3TO0. ..

3IIEKTPOYCTAHOBKA, TPOU3BOIAIIAS IEKTPUIECKYIO DHEPTUIO
JJIEKTPOYCTAHOBKA, IPOU3BOIAIIAS SIEKTPUUECKYIO U TEIJIOBYIO SHEPIHIO




OJIEKTPOYCTAHOBKA, IPOU3BOAAIIASA DJICKTPUICCKYIO WIN SJICKTPUYCCKYIO U TEIJIOBYIO DHEPIUIO

Onexrpudeckast HOACTAHIUS — 3TO. ..

3NIEKTPOYCTAHOBKA, IPeIHA3HAYECHHAS JUIS IIPHeMa U ITPpeoO0pa30BaHUs IEKTPHUIECKOI SHEpTun
JNIEKTPOYCTaHOBKA, B KOTOPOH MPOU3BOAUTCS, IPeoOpasyercs, MOTPedIsIeTCs AIEKTPOIHEPTHs
3NIEKTPOYCTaHOBKA, MPOU3BOAAIIAS MEKTPHUYECKYIO U TEILIOBYIO SHEPTHIO

B coctaB EDC PO He BX0IUT 00beANHEHHAS 3HEPTeTHYECKas CUCTEMa
Vpana

Cubupn

Bocroka

Cesepo-3anana

CesepHoro Kapka3za

TpaIuMOHHbIE 3NEKTPOCTAHIIUHU ITO. ..
KBC, CBC

I15C, TEOTOC

ADC, I9C, KOC

MexaHn4eckasi SHEpPTUs BOJHOTO ITOTOKA PEKH (TUIPaBINYECKast SJHEPTHs) IPeoOpasyeTcs B ACKTPUICCKYIO SJHEPTUIO Ha
ADC

T2C

IaC

KADC

OCHOBHOM THI ANIEKTPOCTAHIMI pacrojaraeMblii B LIEHTPE 2JEKTPHUUECKUX U TEIJIOBBIX HArPY30K
I'TY

I'POC

ADC

I'SCuT'ADC

ToL

OHeprus, BblAENsIeMas IPH CrOpaHUHM KaMEHHOTO yIiisl, Top(a, rasa, HeTH U Ipyrux BUJOB TOIIMBA, IpeoOpaszyeTcs B
NMEKTPUUECKYIO SHEPTUIO Ha

ADC

T2C

I2C

KABC

MexaHn4eckast 3Heprus BO3LyIIHOTO II0TOKA IPe00pas3yeTcs B AEKTPUUECKYIO SJHEPTHIO Ha
ADC
T2C
IaC
BO2C

Kaxue anekrpocTaHIiiu OTHOCAT K pa3psily BBICOKO MAHEBPEHHBIX ?
KOHJICHCALlUOHHBIE

TEIUIOZJIEKTPOLIEHT PN

THIIPORIEKTPOCTAHIUU

aTOMHBIE J1EKTPOCTAHLIUU

reoTepMallbHbIE 3C

ITo xakuM IpH3HAKAM Pa3eIsIOT IeKTPHUECKre CTaHIK? BribepuTe oArH MM HECKOIEKO OTBETOB!
10 BUAY UCIIOJIb3YEMOI SHEPTUU

10 BUZY TEIIOBOIO JIBUIaTEIsA

10 BUAY IEKTPUUECKOTO JBUTaTENs

10 BUAY OTIyCKAa€MOM 3HEPIUu

ITpUHIUIEI TOCTPOEHHS CXEM JIEKTPOCHA0KEHHS
OTKa3 OT XOJOAHOIO pe3epBa

paszzenbHas paboTa JTUHUN U TpaHCHOPMATOPOB
1e1eco00pa3HOCTh

HaJISKHOCTh

rITy00KOe CeKIIMOHUPOBAHHE

K I xaTeropuu 1o crerneHu 6ecriepeOOHHOCTH IEKTPOCHAOKEHHS OTHOCSATCS 3IEKTPOIIPHEMHUKH
HepephIB B AIEKTPOCHA0KEHUH, KOTOPOE BIICUET 3a cO00H 00s3aTeNIbHOE OTKITIOUEHHE 000pyJ0BaHNE
ONACHOCTD JJIS JKU3HHU JI0JEi




KOPOTKUE 3aMbIKaHU L

ITepepsiB B anekTpocHab)XeHHH [T | KaTeropuu AoIycKaeTcst Ha BpeMst
BKJIIOUYCHUS Pe3epBa CHIIaMHU JISKYPHOTO IepcoHaa

ABTOMAaTHYECKOTO BKIIIOYEHHUS pe3epBa

BBITIOJIHEHHUS! OTIEpaLlUii TUCHIETICPOM

I'myGokoe ceKImoHNpOBaHNE IPUMEHSIETCS IS
YMEHBILIEHHUS CONTPOTUBIICHHS

oOecrieyeH sl U TTOBBIMICHUS HaISKHOCTH
YMEHBILIEHUS KOJIMUECTBA MIEKTPUUECKUX allapaToB

ITuraHue KPYIHBIX U 0CO00 KPYIHBIX HPEIIPHATHI BBIIOIHAIOT HAPSKCHACM
110 kB

220 kB

6 xB

330 kB

500 kB

35 xB

Pacuer Harpy3ok npousBoguTcs

MOCJIE COCTaBIICHUS CXEM IEKTPOCHAOKCHUS
Ha 3aKIIOYUTENBHOM CTaguU NPOEKTUPOBAHUS
Ha Ha4aJbHOU CTaMU IPOEKTUPOBAHUS

VcxonHble aHHbBIE JUIsl ONPEACIICHUs Harpy30K
reHepalIbHBIH [U1aH

BEIOMOCTB Harpy3ok

cxema

YCTaHOBJICHHAS! MOIIIHOCTh

KO3 PHUITUECHTHI

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

300 06/MuH

1500 06/Mun

3000 06/MuH

1000 06/MuH

CuoBsle TpaHCGOpPMATOPHI U aBTOTpaHC(HOPMATOPHI IIpeAHA3HAUEHBI
JUISL IOHIKEHUS HANPSDKEHUS U TOKa

JUTS TIOBBIIICHNS HAIPSDKSHNS U TOKa

JUIs IpeoOpa30BaHUs HATIPSKCHHS

JUIsl IpeoOpa3oBaHust TOKa

JUTS IpeoOpa3oBaHusI SHEPTUH C OHOTO HANPSDKEHHS Ha IPyroe

MourHocts Tpanchopmatopa ['TIIT onpenensiercs

AKTHBHOW Harpy3Kkoi MpeANpUsTHS U PEAKTUBHON MOLTHOCTBIO CHCTEMBI
PEAKTUBHON HArpy3Koi NpeANpUATUS U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOU Harpy3KoH NPeAIpUSATHS U IOJIHOM MOIHOCTBIO CUCTEMBI

HawuBrIrogHeas MOITHOCTE TpaHC(HOPMATOPa 3aBHCHUT OT
BEJIMYMHBI XapakTepa rpaduka MEeKTPUIECKOH Harpy3Ku
JUIUTENBHOCTH HapacTaHUs HAarpy3KH IO rojam

YyclIa 4acoB pabOThI MPENPHATHS

CTOMMOCTH 3J1EKTPOIHEPTHH

3apInIaThl 0OCTYKHUBAIOIIEro IIepcoHaNa

Yncio 1exXoBBIX TPaHC(HOPMATOPOB OMPEIEINIETCS

THTIOM TpaHcopMaTopa

€IMHUYHOM HOMUHAIBHON MOIIHOCTBIO TpaHchopMaropa
k03 pUIMEeHTOM 3arpy3ku TpaHchopmaropa
TEMIIEpPaTypoi BO3Iyxa

BriximrouaTenu Harpy30k npeaHa3sHaueHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIFOUEHH TOKOB K3

KOMMYTAaILIUH TOKOB BO BCEX PEXKHMAX




Pa3zpenuHUTENN IPEJHA3HAYCHBI IS

CO3JIaHUs BUJMIMOTO pa3phbiBa MPHU PEMOHTE TEKTPOOOOPYIOBAHHS
KOMMYTaIUH JIOOBIX TOKOB

ABTOMAaTHYECKOTO OTKJIFOUCHHUS TOKOB

TepeBoJia C OJIHOM HapajuIelIbHOM BETBU Ha IPYTIyIO

Pa3zwequHuTENN BEIOUPAIOT IO

HOMHHAJIBHBIM [TapaMeTpam

Harpy3ke BTOPUYHBIX LeNen
JIEKTPOAUHAMHUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPAHUUCHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beANHHUTENN. .
pyOsimero Tuma

HOJBECHOTO THIIA

TOPU30HTANIBHO - TOBOPOTHOT'O THIA

KaTsIIero TUIa

BAaKyyMHOT'O THIIa

Pa3beauHuTENIMH HE JONYCKAECTCS BBIIOJIHATD CIEAYIOIIUE OIIEpalluu
OTKIIIOUCHHUE U BKIIOUCHUE HeHTpaniel TpaHC(OPMaTOPOB B TIOOBIX peKUMaX
CO3/IaHHE BUIUMOTO Pa3pbiBa B OTKIIOYEHHOH AIEKTPUUECKOH Lenu
OTKJIFOYEHUE U BKJIIOUEHHUE 3apsAAHOTO TOKA LIMH

OTKJIFOYEHUE TOKA HArpys3ku 10 15 A npu Hanpspkenuu g0 10 kB
OTKIFOUEHUE TOKA KOPOTKOTO 3aMBIKAHUS

PazbeauHuTENN BEIOUPAIOT 110

HOMHHAJIbHBIM [1apamMeTpam

HarpysKe BTOPHYHBIX IIeTen
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTpaHUYEHHS

KopoTko3aMbIkaTenb - 3T0 KOMMYTALMOHHBIH anmnapar...

TpeHa3HaYeHHBIN U OTKITIOYCHHS ICKTPUIECKOH e B HCHOPMAJIBHBIX PeXXUMax paboThl TpaHC(hOpMaTopa
IpeIHa3HAYECHHBIN Ul OTKIIIOYEHUS EKTPUYECKON LEH IPU KOPOTKOM 3aMbIKaHUU

npeHa3HaYCHHBIN JUTS CO3JJaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS B LIEHH TpaHC(HOPMATOPa IPH BUTKOBOM 3aMBIKAHHH
BHYTPH TpaHC(hOpPMaTOpa C HENBIO0 ero JaTbHEHIIEro OTKIF0OYCHUS

C CaMOBO3BpaTOM IIPEIHA3HAYEHHBIH I CO3/JaHUsl UCKYCCTBEHHOI'O KOPOTKOI'O 3aMBIKaHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
NpeaHa3HaYeHHBIN IS yIPaBICHUS JIEKTPUIECKOH LEenblo MPU KOPOTKHUX 3aMbIKAaHHUSAX

Otaenurenu npegHa3HaYeHb

JUTS PYyYHOTO OTKIIFOUEHHSI 00€CTOUECHHBIX Lernel

JUTSL pyYHOTO OTKJTFOUEHHUS 1IeTiel 1101 Harpy3Koi

IUTA aBTOMATHYECKOTO OTKITFOYEHHSI 00€CTOYEHHBIX LIENEN
JUTSL TUCTAHIIMOHHOTO OTKITFOUEHHUS LIeTieil ¢ Harpy3Kou
JUIs1 aBTOMaTHYECKOIO OTKJIFOUEHUS 1IeTIel 1101 Harpy3Koi

OTaenurens OT pa3beNUHUTENS OTIUIASTCS
rabapuramu

Croco0OOM raiieHus Tyru

IIJIOCKOCTBIO JIBYKEHMS HOMKEN

KOHTAKTHOM CUCTEMOM

OPUBOJIOM

B orxmrouaronux anmapatax 101 kB He mpuMeHseTcs crocod rameHus Jyru
JIBIDKEHHE AYTH B MATHUTHOM I10JI€

MHOTOKPATHBIA Pa3pbIB LENIU TOKA

raleHue Tyru B y3KUX LIEMsaX

YIUIMHEHUE TyTU

JleJIeHHE IJIMHHOM AYTH Ha Pl KOPOTKUX

ABTOMaTHYECKHE BBIKIIOYATEH IPUMEHSIOT B 3JIEKTPOYCTAHOBKAX
no 1 xB

10 6 kB

no 10 kB

BeixirouaTeny Harpy3oK IpeqHa3HaYeHbl J1s




KOMMYTaIlill HOMUHAJIBHBIX TOKOB
OTKJTFOYEHHS TOKOB K3
KOMMYTAITUH TOKOB BO BCEX PEKIMAX

Crioco0blI rameHus eKTPUUECKON Iyru UCTIoNb3yeMble B anmnapaTax 1o 1000 B

TralieHue YT B ra3ax BHICOKOTO JIABJICHHMS, ABIKEHHE JYTH B MArHUTHOM MOJIE, YIUIMHEHUE TyTH

YIUTMHEHHE TYTH, IBIDKEHHE TYTH B MAaTHUTHOM IIOJIE, TAIlleHNe TyTH B BaKyyMe

TalleHne YTy B BaKyyMe, YIUIMHEHUE AyTd, JBIKEHHE IyTd B MATHUTHOM IOJIe

JieJIeHNe JUIMHHOW IYTH Ha PsiJi KOPOTKHX, TallIeHUe TyTH B Macile, y/UIMHEHNE ayra

YIUTHHEHHE TYTH, IBIKEHNE TYTH B MAaTHUTHOM II0JIe, JACCHNE [UTHHHOW TyTH Ha sl KOPOTKHX, TAIlIeHHe YT B Y3KHX IIEIIX

Jln1s ramieHus SIeKTpUYecKoi 1yru B anmnaparax 1o u Beie 1000 B ucnonb3yercs
TralieHue B dIerase

ralIeHne IyTy B Macie

TalleHne IyTy B BaKyyMe

ralieHue YTy 3a CYeT CHHXPOHHU3AMA MOMEHTA OTKIIFOUECHHs ¢ O€CTOKOBOM may3oii
TalIeHue Iyra B y3KUX MIETSIX, YATHHEHNE yTH

H3mepurenbHbIe TpaHC(HOPMATOPEI TOKA NIPEAHA3HAYCHBI IS
W3MepeHUs IEPBUIHBIX TOKOB

W3MepeHHsI BTOPUYHBIX TOKOB

npeoOpa3oBaHus IEPBUYHBIX TOKOB B CTAaHIAPTHBIC BTOPUYHBIC

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIOUPAIOT
M0 HOMHMHAIIBHBIM IapaMeTpam

10 KOMMYTaIIMOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHUYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPAaHUICHHS

MO HarpysKke BTOPUYHBIX LETIeH

JUis CHUXKEHUS TEMIIEpaTyphl IUIABIECHUS BCTABKU B IIPEJOXPAHUTENAX C HAIIOJIHUTEIEM UCTIONb3YETCs
MeTaJTypriuueckuit 3 dexT - Ha MOJOCKH MeIH HaMasHbI HIAPUKU 0JI0BA

IIPOPE3HU, YMEHBILIAIOIINE CEYEHUE

YyCTaHABIUBAIOTCA NapaJljieIbHbIE IUIABKUE BCTABKU U3 Pa3HBIX MaTEPUAIIOB

IUIACTUHBI IEPEMEHHOIO CEYEHUS

HAIOJHUTENb, KOTOPBII IIPU rallleHuH AT OKUCISIETCs (PeaKus MPOTEKaeT ¢ MOITIOIEHUEM SHEPTUH)

B xauecTBe MaTepuaia miuaBkoi BCcTaBku npepoxpanuteneil tuna IIKT ucnons3yror
cepedpo, amOMUHHUN

AJIFOMUHMH, CTaJIb

MeEIb, ATFOMHUHNAH

MeJlb, CTalb

Meb, cepedpo

IIpuMeHeHne KakuX MIaBKUX BCTABOK pasperiaercs?
KaJTHOpOBaHHBIX

HEKaJIMOpOBaHHBIX

1r060T0 THIHA

B 3aBUCHMOCTH OT CUTyaLlU1

Kax ciemyer BRIOMpATh MPEIOXPaHUTENN?

10 OTKJIIOYAIOIIEH CITOCOOHOCTH

10 BKJIIOYAIOIENH CITIOCOOHOCTH

0 MPECTbHO TOMYCTUMOMY TOKY, BOSHHUKAIOIIEMY MPH BKIOYeHUH Ha K3

Br160op cxeM 3MeKTpOCHAOKEHUS 3aBUCHUT OT
KaTeropuu norpeduTene

pac4eTHO MOIIHOCTH

YAATIEHHOCTH OT UCTOYHUKA MTUTAHHS
KOJIMYECTBa MOACTAaHIIUHI

PO3bI BETPOB

PaznensHast paboTa TMHUN U TpaHC(HOPMATOPOB IPHHUMACTCS
C LETIBIO YBEITMYEHHMS CONIPOTHUBIICHHS H, yMEHbLICHUs TOKoB K3
5KOHOMHH 3JIEKTPOOOOPYIOBAHUS

YMEHBIIICHHS TTOTEPh




CeueHus IPOBOJIOB U KUJI Kabenel BEIOUpAroT
M0 TEXHUYECKUM YCIOBHSAM

10 HAaJIeXKHOCTH

MO SKOHOMHYECKHM YCIOBHUSIM

KaluTaIbHBIM 3aTpaTaM

CeueHns IPOBOJIOB | JKWII Kabenel BEIOMpAtoT
1o crnoco0y MPOKIaaKu

10 HOMHHAJILHOMY HalpshKEHUIO

110 CTOMMOCTH

M0 TOTEPSIM HAIPSKECHHS

Jlunus u3 kabeneil, npeaHa3HAYCHHAS JJ1s IepeIady IEKTPOIHEPTHU Ha PACCTOSIHUE HA3bIBACTCS
KaOeNpHBIN KaHal

KaOenpHas JTMHUS

KabebHas TpaHIIes

Ka0OenpHas dCTaKaa

Pacummdpyiite mapky cunoBoro kabenst ACh 3*¥95

TPEX>KUIBHBIA Ka0eJb CO CBUHIIOBOM 000JIOUKO# ¢ METHBIMH YKHIIAMH, TUTOIIAABIO0 CeUeHUs 95 MM2
JIBYX)KUITbHBIN Kabellb CO CBUHIIOBON 000JI0YKON C MEAHBIMH KHJIAMH, TIOMIAIBI0 cedeHUs 95 Mm2
TPEX>KUIBbHBINA Kabeb CO CBUHIIOBOM 000JI0UKO# ¢ allFOMUHHEBBIMU JKUJIAMHU, IDIOMIAbI0 ceYeHUs 95 MM2

TexHnYecKre yCIIoBHs BEIOOpa CEUCHUH BO3IYIITHBIX M KaOCIBHBIX JIMHAH
10 HAaIPEBY PacYE€THBIM TOKOM

YCI0BUSAM KOPOHUPOBAHUS

MEXaHUYECKOH MPOYHOCTH

KallUTaJIbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTO BbIJEIEeHH Teria TokoM K3

croco6am NMpoKIaaKu

NOTEPSIM HaNpPsDKEHMS B HOPMAJIbHOM U [IOCI€aBapUHHOM PexXUMax

Br160p 5KOHOMHUUECKH 11€1eCO00pa3HOTO CEUCHUS IPOU3BOAAT
M0 HOMHHAJIbHOMY HalNpsHKEHUIO

10 5KOHOMHWYECKOH INIOTHOCTH TOKa

HpUBEJCHHBIM 3aTpaTaM

MO HarpeBy PaCUETHBIM TOKOM

B 3aBucumocTH OT Ha3HAYEHUS ITUHOIPOBObI IOAPA3ACIIIOTCS
Ha MarkcTpanbHble

Ha pacrpeenUTeNbHbIE

Ha aBapuUiiHbIC

Ha TPOJUICHHbIE

Ha OCBETHUTEIbHBIE

Ha CMEIlIaHHbIE

IIpu Toxax 6osee 3000 A mpu ClieAYIOUINX CEUEHUSIX TPUMEHSIOT IHUHBI
KopoOYaTeie

HPSMOYTOJIFHBIE TPEX MTOJIOCHEIE

HpPSMOYTOJIBHBIE IBYX TTOJIOCHBIE

KpyTJIble

MPSAMOYTOJIFHEIE OJHOTIOIOCHBIE

TpancopmaTopsl TOKa HE BEIOMPAIOT 1O CIEAYIOLIEMY YCIOBHIO
0 KJIacCy TOYHOCTH

10 TOKY

10 BTOPUYHOM Harpyske

MO HAIPSKEHHIO

10 OTKITIOYAIOIIEH CLIOCOOHOCTH

M3mepurenbuble TpaHcHOpMaTOPB TOKA BEIOUPAIOT
10 HOMHMHAJIbHBIM ITapaMeTpam

10 KOMMYTAITHOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHYECKON CTOMKOCTH
MO XapaKTePUCTHKE TOKOOTPaHUYIEHHS

0 HAarpy3Ke BTOPUYHBIX IeTIeH

TpancdopmaTopsl ToKa peHa3HaYCHbI




JuIs IpeoOpa3oBaHus HEPBUYHOTO TOKA 10 3HAUCHUH Hanbosee ynoOHBIX I U3MEPUTEIBHBIX IPUOOPOB

JUISL OTAENICHUSI IEPBUYHBIX IIeel OT BTOPHYHBIX

UL IpeoOpa3oBaHMs TOKA B IEPBHYHBIX LETIIX

JuLs IpeoOpa3oBaHuUsI HEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHYIHH U IS OTJCTICHIS IEPBUYHBIX [[ETIed OT BTOPUYHBIX
JUISL BBIPABHUBAHMS IEPEMEHHOTO TOKA

Kakne cxeMbl IpUMEHSIOT TIPH PaBHOMEPHOM PACIpe/eTICHIH Harpy3KH MO IUIOMaan?
paauanbHbIe

MarucTpaibHble

CMeIIIaHHbIe

KOJIBIIEBBIC

pacnpesenuTeNnbHbIe

Kakwue cxembl 2IeKTpUIeCKUX ceTell MPUMEHSIOT PH HATMIHUH TPYII Harpy30K C HEPaBHOMEPHBIM pacpeieieHueM UX 110
IUIOMIAIN 1exa?

panuaibHbIe

MarucTpajbHbIe

CMeEIIaHHbIE

KOJIbLIEBEIE

Kakumu mocTonHCTBaMU 00J1a/1al0T MarkCTPaIbHBIE CXEMBI DJIEKTPHUECKUX CETEeH?
HaJEKHOCTh

MpocToTa

JICIICBU3HA

BBICOKasi THOKOCTE CETH

BCE MEPEUHCICHHOE

Kaxumu HemoctaTkamMu 001aJar0T paTuaibHble CXEMBbI?
HEOKOHOMHUYHOCTh

OrpaHHYeHHasi THOKOCTh CETH

HeOOJTbIIIast HaJISKHOCTh

T'onoBoii pacxon NIEKTPOIHEPTHH MIPEANPUITHEM YUUTHIBAECTCS
MIOJIHON pacyeTHON MOIIHOCTbIO

YCTaHOBJICHHOH MOIIHOCTHIO

CpeIHero10BOi MOLTHOCTHIO

T'omoBoe 9mco 4acoB pabOTHI IPEIIPHUSTHS 3aBUCHT OT
MOIITHOCTH ITOTpeduTenen

KaTeropuy HaJeKHOCTHU B AJIEKTPOCHA0KESHUH
CMEHHOCTH NPEeIIPHUATHS

XapakTepa IIPONU3BOACTBA

TEXHOJIOTHYECKOTO mporecca

B kxaxux cirygasx 000CHOBaHO COOpPY)KEHHE 3aKPBITHIX ITOICTAHIHH?
IPH CTPOUTENBCTBE MTOCTAHINI ITTyOOKOTO BBOJA

HpU PacHOI0KEHUH Ha CETUTEOHON TEpPUTOPHH TOPOa

B 30HAX MPOMBIILIEHHBIX YHOCOB

TIPH HEOOXOMMOCTH CHIDKCHHSI YPOBHS IITyMa

HET BEPHOTO OTBETA

Jlomyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBO0B HA OPY 35 kB u BhIlIe?

HE JIOIyCKaeTCs

Jioryckaercs Ha Bceil reppuropun OPY

JIOITYCKaeTCsl TOJIBKO HaJl OIIMHOBKOM, €CIIM 30HbI 3aIllUThI CTEPKHEBBIX MOJHUEOTBOOB HE 3aKPBIBAIOT BCIO TeppuTOopuio OPY
JIOTIyCKAeTCs TOJIBKO HaJl CEKLUAMU U HIMHAMH

KomMrieHcupyromue ycTpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS IIPH OMPEEIICHUH MTOJTHONW PacueTHOW MOIIHOCTH, TPUMEHSETCS
JUISE KOMIIEHCAI[MA EMKOCTHBIX TOKOB

JUTsL KOMITEHCAIIUN peaKTUBHOM MOIITHOCTH

JUISL KOMITIEHCAIUH TTOTEPh MOIIHOCTH

Ornpenenenne MOITHOCTH KOMIIEHCUPYIOUINX YCTPONCTB B CeTH HampspkeHueM 1o 1 kB ocymecTtsisiercs no
yc0BuUIO OanaHca peakTuBHOM MomtHOCTH Ha muHax HH nexobix TIT

YCIIOBHIO OanaHca aKTUBHOW MolHOCTH Ha tmHax [ TITT

YCJIOBHIO OayaHca MoJIHOW MOMTHOCTH 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.

Ipu oreHUBaHUM TaOOPATOPHBIX PAOOT UCIONIB3YeTCsl OMHAPHAS CHCTEMA!
"3a9TeHO" BBICTABIIACTCS, KOT/Ia 00YJaIONIMIACS MPABUIBHO BBITIOIHII HEe MeHee 60 % oT o0beMa 3a1aHusl.

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

HpI/I MOBCACHHUH 2K3aMC€HA B ATUCTAHIUOHHO KPUTCPUAMHA OLICHKU ABJIAKOTCA:

«OTauuHO»: INonyuernune 6omee 90 % OGamIOB MO TECTY NMPH BHINOJHEHUH TECTa 3a PETTIAMEHTHPOBAHHOE BpPEeMs
«Xopoo»: Honyuernue ot 75 mo 90 % OamnoB MO TECTY IpPHU BHINOJHEHHH TECTA 34 PEITIAMEHTHPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY: Iomyuenue ot 50 g0 75 % 0annoB Mo TECTy IPU BHINOJHEHHH TECTA 3a PErTTaMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TO1, 3I11. aapec
JI1.1 | beicrpunkuii I'.®. OCHOBBI PHEPTETHKA: YICOHHUK Mocksa: Knopyc, 2012,
JI1.2 | KynunoB A.A. TemnoBbIe NEKTPHUECKHE Mocksa: UTHOPA-M, 2013,
craHuu. CXeMBI 1
obopynoBaHue: yaeOHOe
nocobue
JI1.3 |B.II. I'openos, C.B. O6mas sxepreruka. Ku. 1. Mocksa, bepnun: upexr-Menua, 2016,
T'openos, B.C. ANbTepHATUBHBIC HCTOYHUKH http://biblioclub.ru/index.php?
Topenos u ap. , Mo SHEPTHH: YICOHHK page=book&id=447693
pexn. B.IL. I'openosa,
E.B. lBanoBoi
JI1.4 | Cubukun 10./1. OCHOBBI AIIEKTPOCHAOKEHHS Mockga ; bepnun: upexr-Menua, 2014,
00BEKTOB: yueOHOE TocoOre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.5 |H.IL I'yxos, B.AL. CHCTEeMBI AIEKTPOCHAOKECHHUS : Hosocubupck: HI'TVY, 2015,
OnbxoBckuit, [1.A. Y4eOHUK http://biblioclub.ru/index.php?
[TaBroueHKo page=book&id=438343
JI1.6 | CyBopun A.B. [TpuemHuKH U TOTpedUTENN Kpacnosipck: Cubupckuii dpenepanbHblii
ANIEKTPUUECKOMN SHEPTrUr yauBepcurer, 2014,
CHUCTEM JJIEKTPOCHAOKEHUS : http://biblioclub.ru/index.php?
yueOHOe ocoOue page=book&id=364591
JI1.7 | Cubukun M.1O. TexHomorus Mocksa, bepaun: upekr-Menua, 2014,
JHEProcOeperkeHHs : YICOHUK http://biblioclub.ru/index.php?
page=book&id=253968




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.8 | Cubukun 10.J1. OCHOBBI IIPOEKTUPOBAHHS Mockga ; bepnun: upexr-Menua, 2016,
JMEKTPOCHAOKEHUS http://biblioclub.ru/index.php?
MIPOMBITIICHHBIX H page=book&id=459494
TpaXkJaHCKUX 3/1aHUH :
y4eOHHK
JI1.9 | BeicTpunkuit O61as sHepreruka. OCHOBHOE M.: ¥Opaiir, 2019,
I'.®.,I'acanramxkuen obopynoBaHue: yueOHUK
I'.T"., KoxxuueHkoB
B.C.
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka W3parenscTBO, TOA, 3I11. aapec
JI2.1 |Macremanos A. M. TomIMBHO-3HEPTeTHYECKUI Mocksa: Oueprus, 2009,
komIutekc Poccun Ha pyOexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MPOOJIEMBI U page=book&id=58379
nepcnexktussl pa3surus (T. 1. :
CIIPaBOYHO-aHATUTHYECKUI
cOOpHUK
JI2.2 | bymyes B.B. Ouepretuka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 | IIpusanos B.B. OKcmTyatanus THHUIT Mocksa ; bepnun : Jlupexr-Menua, 2017,
ANIEKTpOIepeay CUCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue
JI12.4 | Anekceenkos C.O. TommuBHO-3HEPreTHYECKUI Mocksa: FOHUTU-TAHA. 3akon u
komruiekce Poccun. IIpoGiemsl mpaso, 2016,
Y TEHICHIIUH PA3BUTHUS PhIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.5 |Knesnos A.B. CpencTBa onTUMHU3ALUU Mocksa :COJIOH-TTPECC, 2009,
MOTPeOIeHUs AIEKTPOIHEPTUU: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI3.1 | JdaBsiokua M.H. OO01ast SHepreTuKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeTonueckue ykasanus Kk PT'P ttps://lms.misis.ru
6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
51 OnekTpoHHas oopasoBarenbHas cpena (J0C) LMS http://moodle-nf.misis.ru/
(Learning Management System) Moodle
32 | Hayunas snexrponnas 6ubmmorexa eLIBRARY http://elibrary.ru/
D3 | Texauueckas auTeparypa https://booktech.ru/
6.3 Ilepeuenb MPOrpaMMHOTO odecedeHust
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 |Bbpay3ep 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;
N.2 |window.edu.ru - eruHOE OKHO JOCTyNa K 00pa3oBaTeNbHBIM pecypcam




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Haznauenue

OcHarnienne

211

VYuebHas  aymuropus  JUIA  3aHATHH
JIEKLIIHOHHOTO THUIA, HMpaKTHYECKUX
3aHATUI

Kommuiekr  yueOHOW  Mmebenmn Ha 44  Mect g
oOywaronmxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JJIS
MPEToIaBaTessl ¢ BBIXOJOM B HHTEPHET, MPOEKTOP, dKpaH
HACTEHHBIH, J/OCKAa ayAWTOpHAs MenoBas, BeO Kamepa,
KOJIOHKHM, IHIeH3HoHHble mporpamMmel MS Office, MS
Teams, antuBupyc Dr.Web.

224

VYuebnass maboparopusi (KOMIBIOTEPHBIN
KJIACC)

Kommuiekr  yyeOHOM  Mmebenn Ha 12 mect  gus
oOyuaromuxcs, 12 CTalMOHApHBIX KOMIIBIOTEPOB ISt
CTY/ICHTOB, 1 CTalMOHAPHBIN KOMIIBIOTEP JUTS
mpernojaBatens (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HAacTEHHbIM, KOMMYTaTop, JdOCKa ayAuTOpHAas
MenoBas, BeO kamepa, jgoctyn k OUOC VYHuBepcutera
MUCHUC uepe3 nuuHbld KkabuHer Ha mmmathopme LMS
Canvas u Moodle, nunensuonnsie nporpammel MS Office,
MS Teams, antuBHupyc Dr.Web.

224

VYuebnass maboparopusi (KOMIBIOTEPHBIN
KJIACC)

Kommuiekr  yyeOHOM  Mmebenmn Ha 12 mect  gus
oOyuaromuxcs, 12 cCTalMOHApPHBIX KOMIIBIOTEPOB ISt
CTY/ICHTOB, 1 CTalMOHAPHBIN KOMIIBIOTEP JUTS
mpernojaBarest (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HAaCTEHHbIM, KOMMYTAaTop, JdOCKa ayAuTOpHAas
MenoBas, BeO kamepa, jgoctyn k OUOC VYHuBepcutera
MUCHUC depe3 nuuHbld KkabmHer Ha mmmathopme LMS
Canvas u Moodle, nunensuonnsie nporpammel MS Office,
MS Teams, anTuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCS

B MpoHeCCe N3yUCHUA TUCHUIUIMHBI BBIACIIAIOT ABa BUIa CaMOCTOATEIbHON pa6OTLIZ ayauTopHasA U BHCAyJUTOpHAsA. Ay,HPITOpHa?[
CaMOCTOATECIIbHAA pa60Ta 10 JVMCHHUILIMHEC BBITTOJIHACTCA Ha y‘le6HLIX 3aHATUAX MO PYKOBOACTBOM IIPEIIOAABATEIIA.

BueaynuropHas

CaMOCTOsITeNIbHAs paboTa - IaHupyeMas yaeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMsI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJCTBE MPETIOAABATENs, HO Oe3 ero HemoCpeACTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
MpeoyCMOTPEHHAs IPOTrpaMMON YUeOHOU JUCHUIUTMHBI, PACKPBIBAIOLIEH  KOHKPETH3UPYIOIIEH ee coaep:KaHue, OCYIECTBISETCS
00y4aIOIMMCSI THUIIMATHUBHO, C LIEJIBI0 PeaN3alii COOCTBEHHBIX YIeOHBIX M HaydHBIX HHTepecoB. s Gonee 3 pekTuBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHON pabOoTHI 10 AUCIUIUINHE NPENOoaBaTeIh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanboJee parHoHaIbHYI0 METOAUKY CAMOCTOSTENbHON pabOoThL, IEMOHCTPUPYET paHee BEINOIHEHHbBIE 00yJaromMUMucsa paboThl U T.
1. Bunel 3aganuit 114 BHEAyTUTOPHON caMOCTOSTENBHON pabOThL, UX COJAEPIKaHKE U XapaKTep MOTYT UMETh BApUAaTUBHBIN U
nmuddepeHITIMpOBaHHEBIA XapaKTep, YIUTHIBaTh HHIUBHIYaJIbHBIE 0COOEHHOCTH oOydatomerocsi. CaMoCTOsTeNbHAs padoTa MOXKET

OCYIIECTBIATHCS MHIUBUIYaIbHO WU IPYNIIAMU CTYAEHTOB online U Ha 3aHATUSX B 3aBUCUMOCTH OT 11U, 00beMa, KOHKPETHOH
TEMaTHKH CaMOCTOSITEIIBHON PabOThl, YPOBHS CIIOKHOCTH. KOHTpOIIb pe3ynbTaToB BHEAYJUTOPHON CaMOCTOSTEILHOM paboThI

OCYIICCTBIIACTCA B IMIPEACIaX BpEMEHN, OTBCACHHOTO Ha 00s13aTeNnbHEBIe y‘Ie6HI)IC 3aHATHA 10 JUCHUIIIMHE HA TPAKTUYCCKUX,

na60paTopHHx 3aHATHUAX.




