HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 19 MefiepaliBHOe rocyrapcreeHHOe ABTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: BBICIIEr0 00pa30BaAHMS
1073Offe6b1EdOéﬁﬁﬁ%wﬁioﬁi%Sﬁ%A@}lezlowaTenbcxuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

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 o4Has
OO0mast TpyI0EMKOCTh 7 3ET
YacoB 1o yueOHOMY ITaHy 252 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 7
ayJIUTOPHBIE 3AHATUSL 87 3a4et 6
camocCTosATeNNbHas paboTa 138
4acoB Ha KOHTPOJIb 27

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 6 (3.2) 7 4.1)
Kypce>) Hroro
Henens 11 19
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexmm 18 |18 |34 |34 (52 (52
[IpakTuueckue 18 (18 |17 |17 |35 |35
B ToMm uuncne uHT. 6 6 6 6
Wroro ayn. 36 |36 |51 |51 |87 |87
Konrakrnas pabora 36 |36 |51 |51 |87 (87
Cam. pabota 72 |72 |66 |66 |138 |138
Yacel Ha KOHTPOJIb 27 (27 |27 |27
HUroro 108 | 108 | 144 | 144 | 252 [ 252




IIporpammy cocraBui(u):
K.m.H., ooyenm, 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 DnexTposHepreTrka u 31eKkTporexHuka, 13.03.02 24 DnexrposHeprernka u anexrporexHuka [IpOIMTuA.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
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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.04

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

2.1.1 | CunoBas 31eKTpOHUKA

2.1.2  |Ludposas u aHamorosast IEKTPOHUKA

2.1.3 | DmexTpHUecKUe U IEKTPOHHBIE alapaThl

2.1.4 | OHepreTHuecKuil MEHEKMEHT

2.1.5 | DnexTtpuyeckre MalIuHbI

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/I51) HE00X0AUMO KaK
npeaecTByoLIee:

2.2.1 | ABromaTu3anus TEXHOJIOTUYECKUX MPOIECCOB

222 ABTOMaTHSHpOBaHHBIﬁ SJICKTPONPHUBOA THITOBBIX MTPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.3 |IloaroToBKa K MPOIEAYPE 3aLIUTHI U 3aIUTa BBITYCKHOM KBaTH()PHUKAITUOHHOW PabOTHI

2.2.4 | IlpenaumiaomMHast paKkTHKa

2.2.5 |IIpoMBIIITICHHBIE CETH

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIIUAMHU

IK-2: Cnocobden MPOEKTUPOBATH CUCTEMBI IJICKTPONIPUBOAA U ABTOMATU3UPOBAHHBIC CUCTEMbI YIIPABJICHUSA C
HCII0Jb30BAHUEM lll/lq)pOB])IX TEeXHOJIOTHii

3HaTh:

IIK-2-31 ocHOBHBIE PEKUMBI PAOOTHI JEKTPOIHEPTETHUECKUX YCTAHOBOK PA3IMYHOTO HA3HAYCHUS U UX BIMSHHE HA
OKPYKaIOIIYIO CPe/ly, OCHOBHBIE ONPEAETICHHs U MOHATHS B chepe GyHKIMOHUPOBAHHS PA3IUYHBIX BUIOB AEKTPOIHEPTETUUECKHUX
YCTaHOBOK, IPOOJIEMBI SHEProcOepPeKEeHNSI U OCHOBHBIE ITyTH MX PELICHHMs, HApaMETPhl X XapaKTEPUCTUKH PEXUMOB PabOTBHI;
pacdeTHbIE COOTHOIICHHS TS ONIPEACIICHHS ITapaMeTPOB PEXKUMOB M METOIBI PacueTa PeKIMOB PAOOTHI IEKTPOIHEPTETHIECKUX
YCTaHOBOK.

YMmerb:

[IK-2-VY1 oLieHUBaTh COCTOSIHHE MMEKTPOIHEPTETUIECKUX YCTAHOBOK IO PE3yNbTaTaM U3MEPEHUI OCHOBHBIX APaMeTPOB,
OOBSCHATH (PU3UUECKHE OCHOBBI (PYHKIIMOHUPOBAHMS PA3IMYHBIX BUIOB 3IEKTPOSHEPIETHIECKUX YCTAHOBOK, aHAIN3HPOBAThH
TIPOIIECCHI B AJIEKTPOIHEPTETHUECCKUX YCTAHOBKAX B PA3IMYHBIX PEKAMAX PaOOTHI M ONIPEACIATH PeXUMBI 3HeprodddexTuBHON
SKCIUTyaTalllH U MTapaMeTPhl KPUTHIECKOTO COCTOSIHUSL 000pYIOBaHHS

Baanernb:

[IK-2-B1 TexHOTOTUSAMH H3MEPEHHUS MEKTPHUCCKUX BETHIHH IPHUMCHUTEIBHO K 0OBEKTaM SHEPIeTHKH, METOAAMH U METOANKaMHU
pacdeTa pexXUMOB pabOThI AIEKTPOIHEPTETUUECKOTO 000PYI0BaHHS M OCHOBHBIMH CIIOCOOaMH peanu3alui SHeprocoeperamumx
PEKUMOB HKCIUTYaTalH JIEKTPOIHEPTETUUECKOTO

o0opynoBaHus
4. CTPYKTYPA U COAEPKAHUE
Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble

KOMIeTeHIUI pecypcsl padoTsl

Paznen 1. Beegenne B
3HepreTuky. Boipaborka
3J1eKTPO3HEPrun




1.1

BBeznieHuE B BHEPreTUKY.
PasButune
anekTpo3HepreTuku Poccun
1 3apyOeXKHBIX CTpaH. THIbl
IIEKTPUUECKUX CTaHLUH.
OOBeauHeHNE
3NIEKTPOCTAHLIUHN B
sHeprocucTtemsl. Enunas
SHEpreTuveckKas cucremMa
Poccuu. OcHoBHBIE
coopyxkernns ['DC.
OCHOBHBIC THUIIBI U
KoMmnoHoBKa 31anuii I'2C.
Twune! motuH. Buasr
THAPOTYPOHH U 00JIaCTH UX
MIPUMEHEHUS.
DHepreTuuecKue MoKa3aTenu
KOH/ICHCAITMOHHBIX TEIUIOBBIX
Y aTOMHBIX JJIEKTPUYECKUX
craniuii (TOC u ADC),
napora3oBsix (III'Y) u
ra3oTypounssix (I'TY)
ycranoBok TOC. ITpuHnume
JISHCTBUS MTAPOBBIX KOTJIOB
TOC u ADC, peakTopoB U
naporereparopoB ADC.
KomnoHoBKa pa3in4HbIX
THIIOB AJIEKTPOCTAHIHI.
ArnbTepHAaTHBHBIE
aneKTpocTaniu. /JIex/

[K-2-31

JI1.1J11.3
JI1.4 J11.5
J1.8
JI1.9J12.1
2.2
J12.4J13.1
010293

1.2

Nzyuenue cxem 'DOC, TOC u
ADC. Mlp/

IK-2-V1

JI1.1J11.3
J1.9
0132 33

1.3

Ounepreruka PO u
3apy0eKHBIX CTPaH.
CrpoutensctBo mwiotud I'2C.
Ocob6ennoctu padoter [IC B
OayiaHce MOIHOCTH (B
CYyTOYHOM Tpaduke
Harpy3kn). Texaugeckoe
BogocHaOxenne TOC u

ADC. TomnMBHOE X03IHCTBO
anekTpoctanyid. /Cp/

24

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

JI1.1J11.4
J1.9
0152 53

Pasgen 2. Oo0mme cBeaeHUust
0 cHCTeMax
3JIeKTPOCHAGKEHHS
HpOMLlHIJ'leHHOFO
npeanpusaTUs

2.1

Oco0eHHOCTH U OCHOBHBIE
TpeOOBaHUS K CUCTEMaM
3IIEKTPOCHA0KEHNS
MPOMBIIIICHHBIX
npeanpustuid. Hanpsxenus
ANMEKTPUYECKHX ceTell.
PexuMebl HelTpanu
NIEKTPUUECKUX CeTeH.
[IpueMHUKM IIEKTPUUECKOH
SHEPTUH MPOMBILIUIEHHBIX
OPEANPUITUR.
XapakrepucTuka
3MEKTPONPHEMHUKOB MO
Ha/IeXKHOCTH. Pesxumbl
pabOTHI TEKTPONPUEMHUKOB.
DJeKTpuyecKue Harpy3Ku 1
ux rpaduknu. Meroanka
pacdera EeKTPHIECKUX
Harpy3oxk. /JIex/

[K-2-31

JI1.1 JI1.6
1.7
JI1.9J13.1
01 52 53




2.2

Pacuer anekrpuyeckux
Harpy3ok. /TIp/

IK-2-V1

JI1.1 JI1.7
JI1.9J13.1
010233

23

OCHOBHBIE I10JIOKEHUS
TEXHUKO-9KOHOMHYECKUX
pacueroB B
anekTpocHab)eHun. /Cp/

24

IK-2-31 IIK-2-
V1IIK-2-Bl

JI1.1 J11.6
JI1.9J13.1
013253

Pa3gen 3. Buyrpunexosbie
JJeKTpHYecKHe ceTH

3.1

Knaccugukanus nomemnieHuit
1 HapY>KHBIX YCTaHOBOK I10
OKpyXarollel cpeze.
CtpyKTypa 1IeXOBBIX
UIEKTPUUECKUX CETEH.
OCHOBHBIE CXEMBI LIEXOBBIX
TpaHC(hOpMaTOPHBIX
noactanuuit. Meroauka
BbIOOpA YUCIIa U MOLTHOCTH
[IEXOBBIX TPAHCPOPMATOPOB.
KoncTpykTBHOE
BBINOJIHEHHE BHYTPHUILIEXOBBIX
SIEKTPUYECKHI CeTel.
OcHOBHOE
ANEKTPOOOOPYIOBaHKE
1eXOBBIX cereil. /JIex/

[1K-2-31

J1.1
JI1.9J12.3J13.
1
01 52 53

32

Br16op uncia 1 MOIHOCTH
IIEXOBBIX TPAaHC(HOPMATOPOB.
Pacuer u BeIOOD cereif u
anmnaparoB 3allnThl
HanpsbkeHueM 1o 1000 B.
Br16op anmapaToB 3amiuT.
Br160p ceuenust npoBoOB,
ka0eell 1 MIMH 10 Harpesy.
Br16op ceuenus
MPOBO/JHUKOB T10
HKOHOMHYECKOH IUNIOTHOCTH
TOKa U I10 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHUTEIILHBIX
ANEKTpoycTaHoBOK. /TIp/

IK-2-V1

J1.1
JI1.9J12.3J13.
1
0132 53

33

OcobeHHOCTH
TpaHC(HOPMATOpPOB B
cucremax
ANEKTPOCHAOKEHHUS.
[MpuHIMI peryaupoBaHus
HaTPSHKEHUS B CUIIOBBIX
TpanchopMaTopax.
ABTOTpaHC(HOPMATOPHI.
KoncTpykTBHOE
BBITOJIHEHHE BHYTPHUIIEXOBBIX
AIEKTPUYECKHI ceTei.
OcHOBHOE
AIIEKTPOOOOPYIOBaHNE
1exoBbIX cerell. /Cp/

20

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

J1.1
JI1.9J12.5J13.
1
013253

Pasgen 4. ITogroroBka k
KOHTPOJIbHBIM
MepPONPUATHAM U
BBINOJIHSIEMBIM padoTam

4.1

O0BeM yacoB
CaMOCTOSTEIBHONW paboThI Ha
nmoarotoBky k KM /Cp/

[K-2-31 IIK-2-
V1IIK-2-B1

1.1
JI1.10J12.1
J12.3J12.4
JI2.5J13.1
0132 53

KM9

4.2

O0BeM yacoB
CaMOCTOSTEIEHOW PabOThHI Ha
noarorosky k BP /Cp/




Pazgen S. BuyrpuszaBojackoe
3JIEKTPOCHADKEeHU e

5.1

Hasnavenue u 0coOCHHOCTH
ANEKTPUUECKUX CeTel
BHYTPHU3aBOJICKOTO
ANIEKTPOCHAOKEHHS
HanpsbkenueM Beiie 1000 B.
Bozaymasie nuaum.
KaGenbHble THHUY.
ToxonpoBobel. CxeMbl U
OCHOBHOE
ANEKTPOOOOPYIOBaHKE
[JIaBHBIX OHU3UTENBHBIX
noacranuuii. Kaprorpamma
Harpy3oxk. /JIex/

ITK-2-31

J1.1
JI1.9J12.3
2.4
JI2.5J13.1
01352 53

52

Pacuer BO31ymIHBIX U
Ka0enbHbIX JIMHUHA. Be16op
ceueHus Tokomnposona. /TIp/

IIK-2-V1

J1.1
JI1.9J12.3J13.
1
01 52 53

53

KommnaHoBKa riaBHBIX
MMOHU3HUTENBHBIX
nonctanuui. [Ipumenenue
OsrounbIx cxeM.KoHcTpyKInu
pacnpenenuTeIbHbIX
yerpoiicts. /Cp/

TIK-2-31 IIK-2-
V1IIK-2-Bl

J1.1
JI1.9J13.1
0132 53

Paznen 6. Koporkue
3aMBbIKAHUS B CHCTeMAaX
3J1eKTPOCHAOKEHH ST

6.1

OnexTposHepreTHIecKas
cUCTeMa KaK CJI0XKHas
JMIUHAMAYIECKasi CUCTEMA.
[TonsiTHE O AMHAMUYECKOM
PaBHOBECHH B CHCTEMax
ANEKTPOCHAOKCHUSL.
OCHOBHBIE IOHATHS U
COOTHOUICHUS BETMYUH TOKOB
KOPOTKOTO 3aMbIKaHUSI.
DNEKTPOJMHAMHYECKOE U
TepMHUUECKOE JIeHCTBUS
TOKOB KOPOTKOTO 3aMBIKaHUSI.
Br160p u nposepka
BBICOKOBOJILTHOM
ammapatypsl. /JIex/

[1K-2-31

J1.1
JI1.9J12.3J13.
1
01 52 53

6.2

MaremaTudecKkue MOIEIH
JIMHUH, TeHepaTopoB,
TpaHCc(HOPMaTOpPOB U p.
Pacuer TokOB KOpOTKOTO
3aMBIKaHUS B OTHOCUTENBHBIX
enuHMLax. Pacuer TokoB
KOPOTKOT'O 3aMbIKaHUSI B
MMEHOBAaHHBIX eANHHIIAX.
Pacuer TokoB KOPOTKOTO
3aMbIKaHUs OT UCTOYHUKA
HEOIpPaHUYEHHOU MOIIHOCTH.
Pacuer TOkOB KOPOTKOTO
3aMBIKaHUS B yCTAHOBKaX
HanpsbkeHueM g0 1000 B.
Pacuer BekTOpHBIX 1uarpamMm
UM YTIOBBIX XapaKTEPUCTHK
6e3 yaera APB u ¢ yuerom
APB. /TIp/

IK-2-V1

1.1
JI1.9J12.3J13.
1
30132233




6.3

OTto6paxkeHue IepexoHOTO
mpolecca B
JIMHEapU30BaHHON CHCTEME
BTOPOTO MOPSIIKA.
MaremaTtuueckue MOIEIH
3IIEMEHTOB

sHeprocuctemsl. /Cp/

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

JI1.1 J11.9
0132 53

Paszgen 7. Komnencanus
P€aKTHBHOI MOLITHOCTH

7.1

[lonsTHE O peakTUBHOM
MOIIIHCOTH U €€
KoMIeHcanuu. bananc
AKTUBHBIX U PEAKTHBHOMN
MOIHOCTH. OCHOBHBIE
MOTPEOUTENH PEaKTUBHON
MOIITHOCTH (AaCHHXPOHHBIE
JIBUTATEIH, CUIIOBBIE
TpaHCHOPMATOPHL,
npeoOpa3oBaTenbHbIE
ycTaHOBKH 1 1p.). Cpencrsa
KOMIICHCAllUY PEeaKTUBHOM
MOIIHOCTH. OCHOBHBIE
pacueTsl Mpu KOMIIEH AN
PEaKTUBHOM MOIIHOCTH.
KoHncTpykTusHOE
BBITIOJTHEHHE W pa3MeIIeHue
KOMIIEHCUPYIOIINX
ycTpoicTB. /JIex/

[IK-2-31

1.1
JI1.9J13.1
01 52 53

7.2

Bb160p KOMITEHCHPYIOIIHX
yerpoiicts. /TIp/

IK-2-V1

J1.1
JI1.9J13.1
01322 33

7.3

3HaueHHe MEpPOIPUSTHH 110
KOMITCHCAIIUU PEaKTHBHON
MOIITHOCTH. Brusiane
PEaKTUBHOM MOIIHOCTH Ha
MOTEPH MOILIIHOCTHU H
IIEKTPOSHEPTHH.
OpranuzanroHHbIE
MEPOIPHUSITHS 110
KOMITCHCAIIUU PEaKTHBHON
MOIITHOCTH: TPABHIHHBII
BBIOOp JIBUTATENEH,
MOHIKCHUE HATIPSKCHHS
MaJo3arpy>KeHHBIX
JIBUTATEJIeH, OTpaHrYeHIE
XOJIOCTOTO XO/Ia U T.II.
BsanmooTtHOIICHHS
SHEPrOCHAOKAIOIINX
OopraHu3anuii u
norpeduTenei
IIEKTPOSHEPTHH.
HopmaruBHas TOKyMEHTAIHS
B 00J1aCTH KOMIEHCAIIH
peakTuBHOM MoITHOCTH. /Cp/

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

JI1.1 J11.9
0132 53

Pa3nen 8. Pejeiinas
3a1UTA JJIEKTPOYCTAHOBOK




8.1 [ToBpexxnenue u 10 TIK-2-31 JI1.1 J11.3
aHOpPMaJIbHBIC PEKUMBI JI1.9J12.5J13.
paboTHI B SHEPTETHIECKUX 1
cucremax. [IpuHIHIIEL 013233
BBITIOJIHEHMS pesieiiHON
3amuThl. TpeboBaHus K
perneiiHoi 3amuTe
ANEKTPOYCTaHOBOK.

MakcuManbHO-TOKOBAs U
nmuddepernnanpHas 3aMuTA.
3ammTa ¥ aBTOMAaTHKA JIMHUIA
JNIEKTponepesaun. 3amura u
aBTOMAaTHKA ICMEHTOB
CTaHIIUM, MOJACTAHIMS 1
norpeduteneit
ANEKTPUIECKON SHEPIHU
(3amura reHepaTopos,
TpaHC()OPMATOPOB,
JIBUTATEJICH U T.IL.).
ABTOMaTHYECKOE TOBTOPHOE
BKitoueHue (AIIB).
ABTOMaTHYECKECKAs
yacToTHas pasrpyska (AUP).
[Tonsitue o
MUKPOIPOLECCOPHOU
peneiinoii 3auure. /Jlex/

8.2 Pacuer ycraBok pene 2 TIK-2-V1 J.1
TOKOBOM 3amutsl /T1p/ JI1.9J13.1

313233

83 DeKTpoMexXaHWIECKHe pee: 2 [K-2-31 TIK-2- J1.1
ANIEKTPOMAarHUTHEIE, V1IIK-2-Bl JI1.9J13.1
WHIYKUUMOHHBIE. Pene ¢ 213233
TepMETU3NPOBAHHBIMH
KOHTaKkTaMu. VICTOYHUKH
OIEPAaTHBHOTO TOKA Ha
MTOCTOSTHHOM H TIEPEMEHHOM
Toke. TenemexaHuzanus u
JCTieTYepr3alys Ha
AIEKTPOCTAHIUAX U
MOJCTAHIMAX. DKCILTyaTaIHs
U(pPOBEI3 yCTPOIiCTB
peneitnoit 3amurel. /Cp/

8.4 Ok3amMeH /Ok3ameH/ 27 I1K-2-31 JI1.1J11.3

JI1.4 J11.5
JI.6 JI1.7
J1.8
JI1.9J12.1
J2.2J12.3
2.4
J12.5J13.1
31 32 33
Paznen 9. [loaroroBka k
KOHTPOJbHBIM
MEpONpHATHAM 1
BbINOJIHSIEMBIM padoTam

9.1 O0BeM gacoB 36 | [IK-2-31 [IK-2- | JI1.1 J11.2 KMS
CaMOCTOSATENbHOM pabOTHI Ha V1T1IK-2-Bl JI1.3 J11.4
nmoarotoBky k KM /Cp/ JI1.5 J11.6

JI1.7 J11.9
JI1.10J13.1
31 32 33

9.2 O06beM yacoB 18 TIK-2-31 TIK-2- | JI2.1 JI2.3 P1
CaMOCTOSTEIBHOW paboThI Ha VY1 IIK-2-B1 2.4
noarotoBky k BP /Cp/ JI2.5J13.1

30132 33




5. ®OHJ OHEHOYHbBIX MATEPUAJIOB

5.1. KontpoJibHbie MeponpusTus (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBHYM, IK3aMeH H T.N), BOMPOCHI IS

CaMOCTOSITeJILHOIN MOATOTOBKH

Kon KontponrsHoe Iposepsiemeie
KM P — HHJMKATOPbI Bomnpocs! 11 noAroToBKN
KOMIETEeHIUH

KM1 INoxroroska k IK-2-31 1) OxapakTepu3yHTe TOIUINBO-3HEPTETHICCKUH KoMITIeKke PO.
YCTHOMY OTIPOCY II0 2) [lepeuncauTe TUIMBI SIEKTPOCTAHLIUI
paszeny "Beenenue 3) ['me HaxomAT MPUMEHEHHUE ANEKTPOXUMUYECKHE TeHEPATOPHI?

B DHEPIeTHUKY. 4) Yto Takoe SHEPrOEMKOCTh SHEPrOHOCUTENS?
BrrpaboTka 5) Kakue THITBI TETUTOBBIX JIBUTATENCH HCTIONB3YIOT Ha TOC?
ANEKTPUIECKON 6) Kakyio ¢pyHKIMIO BHIIIOJIHSET SKOHOMan3ep?
sHepruu" 7) Yem otnuuatorcs I'TY ot IIT'Y?
8) Jlnst wero ADC BBITIOTHSIOT O 2-X U 3-X KOHTYPHBIM cXeMam?
9) Uto Takoe Orosornueckast 3auiura’?
10) Kakue tumnsl TypOuH ucnons3ytot Ha [DC?

KM2 [ToaroroBka K [TK-2-31 1) YTo NOHMMAIOT TOJT AJIEKTPOIHEPTETUYECKOM CUCTEMON?
YCTHOMY OTIPOCY O 2) Kakne s1eMeHTHI COCTABIIOT SHEPTETHIECKYIO CHCTEMY?
pasneny "O6mue 3) Kak xmaccupuuupyroTcst yCTaHOBKH IO HaJISKHOCTU
CBEJIEHUS O 9NEKTPOCHAOKEHHS?
cucremMax 4) Uto Takoe 3eKTpuiecKas ceTh?

IIEKTPOCHAOKECHHS 5) Kak paccYHMTHIBAIOT AIEKTPUIECKHUE HATPY3KH?
IIPOMBIIIIEHHOTO 6) ITo xakuM KpUTEPHAM KIACCUPUIIUPYIOTCS MEKTPONPUEMHUKH?
npeanpustus” 7) Ha kakue rpynnsl IOApa3AessitoTCs SIEKTPOIPUEMHUKH 110 PEKUMY
paboThI?
8) Kakne »1eKTponpHeMHIKH OTHOCATCS K TIEPBOH KaTErOpHH IO
Ha/ICKHOCTHU DIEKTPOCHAOKEeHUs?
9) Kakue 351eKTponpueMHUKH OTHOCSITCS] KO BTOPOW KaTEropuu Mo
HaJISKHOCTH IIEKTPOCHAOKEHUSA?
10) Kaxue 37meKTponprueMHIKH OTHOCSTCSA K TpeTel KaTeropuu 1o
HaJISKHOCTHU NEKTPOCHAOKEHUS?
11) Ha3HaueHnne u BH CYTOYHOTO IpaduKa MEKTPHISCKUX HArPY30K
12) Ha3HaueHne u BHJ FOJOBOTO rpaduka IEKTPHIECKUX HArPY30K

KM3 [ToaroroBka x [K-2-31 1) 1751 4ero CITy)HT U YTO MpPEACTaBIsAeT co0oi renepaTop?
YCTHOMY OIIPOCY IO 2) [ns gero npeqHa3HaueH TpaHC(HOPMATOP, U U3 KAKHUX YacTel OH
paszneny cocTout?

"BuyTrpuiexossle 3) KaxkoBo Ha3HaueHHEe MarHUT NpoBoaa?

JNEKTPUIECKUE 4) Kak onpenensitot notepu B Tpancpopmarope?

nenu" 5) Kak ocymiecTBisieTcst peryrpoBaHUe HAMPSKEHUS B
TpaHcdopmaropax?
6) Uro Bxirouaet B ce0s TpaHChopMaTOpHAs MOACTAHIIS?
7) Kak onpenenstoT MecTo pa3MelieHus TpanchopMaTopHoit
MOJICTAaHIIMK Ha MIPEAPUATHN?

KM4 [ToxaroroBka k [1K-2-31 1) Ilepeuncnure ciocoOBI KaHATU3AIMN dJICKTPHUSCKON SHEPTUH 10 1
YCTHOMY OTIPOCY I10 kB u Bbiie 1 kB
paszeny 2) Kak npousBozst BbIOOp cedenus kabeneit?

"BayTpu3aBojickoe 3) Uro Ha3bIBaeTCA SKOHOMUYECKHM CEYeHHEM IpoBoaa?
3MeKTpocHabxkeHue" 4) Kaxwue tunst JIOII BeI 3HAcTE?
5) Yro Taxoe “npormyckHas cnoco6HocTs” JISII? OT uero oHa 3aBUCUT?
6) [lepcriekTuBbI pa3BuTHs 3aKpbITHIX JIOIT
7) Uro Takoe ra3ou30IMpoBaHHBIC Kabenn?
8) Uro mpencTaBnsaoT co00i KOHCTPYKTUBHO BO3YIIHBIC JIHHU?
9) Ilepeuncnute THUIBI TOKOIPOBOIOB.
KMS5 [ToaroroBka k [TK-2-31 1) Kakoe cocTosiHue cUCTEMBI AIEKTPOCHA0KEHUE TIPUHSATO CUUTATh

YCTHOMY OIIPOCY O
paszneny "Koporkue
3aMBIKaHUS B
cucTeMax
ANEKTPOCHAOKEHHS"

YCTaHOBHBIIIEMCS?

2) KakoBbI IpHUMHBI BOSHUKHOBEHUS JIEKTPOMArHUTHBIX ITEPEXO0THBIX
MIPOILIECCOB B CUCTEMAX dIEKTPOCHAOKeHUs?

3) Yto Ha3bIBaIOT KOPOTKUM 3aMbIKAHHEM?

4) Kaxwe 3aaun pemaioT pu pacdere IeKTPOMArHUTHBIX
HEePEXOAHBIX MPOLECCOB?

5) Ilepeuncanre KOIMUECTBEHHBIE OLICHKU XapaKTepa MepexoJHOro
nporecca

6) Uto omeHMBaeT TepMUIECKas CTOMKOCTB IIEPEX0IHOTO mporecca?

7) o kakoii BeIMYMHE OLIEHUBAIOT IEKTPOIMHAMHUECKYIO CTOMKOCTH?
8) OT 4vero 3aBUCHUT JIUTEIBHOCTH MIEPEXOAHOTO TIporecca?




KM6 [ToaroroBka k [K-2-31 1) [aiiTe onpeneneHne peakTUBHON MOIITHOCTH
YCTHOMY OIIPOCY MO 2) Ilepeuncnure ycTpOUCTBa, KOTOPBHIE CHIKAIOT KOI(PPHITHEHT
paszneny MOIITHOCTH CHUCTEMBI
"KomneHncanus 3) Ilepeuncnure OCHOBHBIE THUITBI KOMIIEHCUPYIOIINX YCTPOUCTB
PEaKTUBHOM 4) Kak mpou3BoIsT BEIOOP KOMIIEHCUPYIOIIUX YCTPOHCTB?
MomHocTu"" 5) YkaxuTe MecTa YCTaHOBKU KOHICHCATOPOB Ha MMOJICTAHIIUU
KM?7 [ToxaroroBka k [1K-2-31 1) Kakue TpeGoBaHUs IPEIBSBISAIOTCS K YCTPOWCTBAM 3aIUThI?
YCTHOMY OTIPOCY I10 2) Kakue cpencTBa UCIONIB3YIOT IS 3aIUTHI CETEH OT KOPOTKUX
paszneny "Peneiinas 3aMBIKaHUI?
3aluTa 3) Uto Takoe BpeMATOKOBAs XapaKTepUCTHKA?
3JIEKTPOYCTaHOBOK" 4) Ot yero 3anymacT e KOMOMHUPOBAaHHBIN aBTOMATHIESCKUI
BBIKITIOYATENb?
5) Kak BbIOMpAIOT TOK cpadaThIBaHUS CPEACTB 3aIIUTHI?
6) B xakux 3JeMeHTax MEKTPUICCKOM CeTH BO3HUKAIOT MOTEPH
sHeprun’?
7) Yem ompenensercst BENUYMHA IOTEPh SHEPTUHU B AIIEKTPUIECKUX
cersx?
8) Kaxkoii sHepreTHIeCKHii oKa3aTeb HOPMHUPYETCS IS KPYITHBIX
norpeduTeneit SHEPruu u nodemMy?
9) Ilepeuncnure Mepsl, NPUMEHSIEMbIE IJI51 IIOBBILICHHUS KauecTBa
MOTPEOISIEMOI AITEKTPOIHEPTUI
KMS8 DK3aMeH [TK-2-31;I1K-2- 1.TorumuBHO-3HEpreTHYECKUil KomIuiekc PO
V1;1IK-2-B1 2.Enunas sHepreruueckas cucrema PO

3.PoiHOK 2nekTposHepruu PO

4.0co0eHHOCTH U OCHOBHBIE TPeOOBaHMUS K CHCTEMaM
AIIEKTPOCHAOKEHHSI IPOMBIIIICHHBIX TIPEIIIPHATHH

5.0OcHOBHBIE MOJ0KEHNUS TEXHUKO-3KOHOMUYECKHX PACUETOB B
3NEKTPOCHA0XKEeHUHU. HanpspkeHHs SJIeKTPUUECKUX ceTel
6.PexxuMbl HelTpanyu aIeKTpUIECKUX ceTel

7.IIpueMHMKH DO NPOMBILUIEHHBIX IPEANPUATUAN
8.XapakTepHcTHKa IEKTPONPHEMHUKOB MO HAZEKHOCTU
9.PesxuMbl paboThI 2NEKTPOITPUEMHHKOB

10.DmexTprdeckne Harpy3Ku U UX rpaduku

11.Ha3na4yenue 1 0COOCHHOCTH EKTPUIECKHIX CeTell HapsDKeHUEM J10
u Boie 1000 B

12.Bo3nyiiHele IMHUH

13.KabenpHble TUHAN

14.ToxonpoBoabt

15.CxeMbl 1 OCHOBHOE 3JIEKTPO0OOPYIOBAHHE IIIABHBIX
TOHU3UTENBHBIX TTOACTAHINN

16.CTpykTypa 1IeXOBbIX MOACTAHIIMIA U ceTei

17.BB160p 4KcIia ¥ MOIIHOCTH CHIIOBBIX TPaHC(HOPMATOpPOB
18.Bb100p MecTa pactoIoKeHHUs MIaBHBIX U IIEXOBBIX ITOCTaHIIHHA
19.Pacuet TOKOB KOPOTKOI'O 3aMbIKaHHS
20.25eKTpoANHAMHYECKOE U TEPMHUUYECKOE IEHCTBUS TOKOB KOPOTKOTO
3aMbIKaHMs

21.BoI00p 3NIEKTPHYECKUX AIIapaToOB M TOKOBEXYIINX YacTeH
22.D1eKTpudecKuil pacdeT OCBEIICHUS

23.CpencrBa KOMIIEHCAIIMHA PEAKTUBHON MOIITHOCTH

24.OcHOBHBIE pacyeThl IPU KOMIIEHCALIUU PEAKTHUBHON MOIHOCTH
25.KOHCTpYKTHUBHOE BBIIIOJHEHUE U Pa3MEILEHUE KOMIEHCUPYIOIUX
YCTpPOMCTB

26.TpeboBaHus K pesIeiHON 3alUTE MEKTPOYCTAHOBOK
27.3amuTa 1 aBTOMaTHKA JIMHUH 3JIEKTpoINepeaayn.

28.3ammTa 1 aBTOMaTHKA DJIEMEHTOB CTAHIMN, TOICTAHIIAS H
HnoTpeduTenel AMeKTPHUUECKON SHEPTHH (3alKUTa FeHEPATOPOB,
TpaHc(opMaTopoOB, IBUTaTENEH U T.11.)

29.TToHATHS 00 AaBTOMaTHIECKOM ITOBTOPHOM BKITFoueHNH (AIIB) 1
ABTOMAaTHYECKON 4aCTOTHOM pasrpyske (AUP)

30.Peanuzanus peneiHOM 3alUThl U CXeM aBTOMAaTHKH




KM9 3ager IK-2-31 1) Uro mOHUMAIOT MOJ AMEKTPOIHepreTHueckoi cuctemoit? 2) Kakue
3JIEMEHTHI COCTABJIAIOT SHEpreTudeckyro cucremy? 3) Kax
KITacCU(UIMPYIOTCS YCTAHOBKH IT0 HAISKHOCTH 3JIEKTPOCHA0KEHHS?
4) Yo takoe 3nnexTpuueckas cersb? 5) Kak paccunTsBaroT
anekTpudeckue Harpy3ku? 6) [1o kakuMm KpuTepusm
Knaccuduuupyrores snekrponprueMHukn? 7) Ha kakue rpymisl
TIOJIpa3/IeNIAIOTCS IEKTPOIIPHEMHUKH 10 pexuMy paboTh? 8) Kakne
3NIEKTPONPUEMHHIKH OTHOCSTCS K MEPBOI KaTETOPUU 10 HAJISKHOCTH
anextpocHatkenus? 9) Kakue aneKTpONpHEMHUKH OTHOCATCS KO
BTOPO¥1 KaTETOPHH IO HaJIeKHOCTH 3nmekTpocHatkernsn? 10) Kakue
SNIEKTPONPHUEMHHIKH OTHOCSTCS K TPETel KaTeTOPHH IO HAaJIeKHOCTU
anexrpocHadxkenus? 11) Haznauenue u Bug cyrouHoro rpaduka
MEKTPUUECKUX Harpy3ok 12) Haznauenue u BuJ ronoBoro rpaduxa
AIIEKTPUIECKHUX Harpy30K

5.2. Ilepedyenn padoT, BbINOJIHsAeMbIX 0 JucnuiinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)

Kox Hassamue IIpoepsemblie
paGoTHI paboTsI HHIMKATOPBI ConepxaHue pabOTHI
KOMITeTEHIIN I
P1 KonTtponpsHas MK-2-31;11K-2- IIpumMepbl TeMBI JOKIAZ0B IO CAaMOCTOSTENILHON paboTe
pabora Y1;IIK-2-B1 1) DHepretruka PO u 3apyOeKHBIX CTpaH

2) CrpoutenbeTBo mioTHH [ OC

3) Ocob6ennoctu pabotsl 'OC B GanaHce MOITHOCTH (B CyTOUHOM
rpaduke Harpy3KH)

4) Texuuueckoe BogocHadxerne TOC u ADC

5) TormuBHOE XO3SHCTBO MEKTPOCTAHIINI

6) OCHOBHBIE MTOJIOKEHHS TEXHUKO-DKOHOMUYECKUX PACUETOB B
AEKTPOCHAOKCHUH

7) OcobenHocTH TpaHcHOpMaTOPOB B CHCTEMAX IEKTPOCHAOKEHUS
8) [IpuHIUT perynupoBaHus HAPSIKEHUS B CUIIOBBIX
TpanchopMaTopax

9) ABTOTpaHChHOPMATOPHI

10) KoHCTpYKTHBHOE BHIITOJTHEHHE BHYTPUIIEXOBBIX MEKTPHICCKHUI
cereit

11) OcHOBHOE 2IIEKTPOOOOPYIOBAHUE IEXOBBIX CeTei

12) KoMnOoHOBKA TJIaBHBIX TOHU3UTEIBHBIX MOICTAHIINI

13) [IpumeHeHue GIIOUHBIX CXEM

14) KoHCTpYyKIIMH pacnpeAeIuTeNbHBIX YCTPOHCTB

15) OTobpaxeHune mepexoHOTO Mpoliecca B JIMHEAPU30BaHHOM
CHICTEMe BTOPOTO TOpsAAKa

16) MaremaTHuecKre MOJEIH YIEMEHTOB SHEPTOCUCTEMBI

17) DnekTpoMexaHUUECKHE pee: 3JIEKTPOMarHuTHbIE, MHIYKIMOHHBIE.
Perne ¢ repMeTH3NpPOBAaHHBIMH KOHTAKTaMH

18) UcToyHHMKH OTIEpaTUBHOTO TOKA Ha MOCTOSHHOM H IEPEMEHHOM
TOKE

19) TenemexaHu3aus U TUCIICTYCPH3AIHS Ha JICKTPOCTAHIUAX H
TIOJICTAHITUSX

20) OkcmmyaTanus HUQGPOBBIE YCTPOUCTB peneiiHOM 3aIUThHI

5.3. OuenouHble MaTepuaJibl, HCNIOJIb3yEMbI€E I JK3aMEHa (onncalme 6I/I.J'IeTOB, TECTOB H T.l'l.)

OK3aMeHalMOHHBINH OUJIET O AUCUUILTMHE BKIIOYAET B ce0sl 1Ba TEOPETHYECKUX BOIPOCHI 110 TeMaM, U3JI0KEHHBIM B 4 pa3zerne
naxHo# PII/I. busers XxpaHsaTcs Ha kadeape U YTBEPIKICHBI €¢ 3aBEAYIOIIIM.

O6pa3zerr sK3aMEeHAIIIOHHOTO OnieTa:

MuHHCTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit denepanuun
HoBotponuxuii pumman

®denepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHS
Bricmiero o6pazoBanust

HanumonaneHeIl nccnenoBaTeNbCKUN TEXHOJIOTUYECKH YHUBEPCUTET
«MHUCHUC»

Kacenpa anexkTposHepreTHKH U AIEKTPOTEXHUKH

BUJIET Ne 0

Jucrmmmna: «O01mas sHepreTuKa»

Hamnpasnenue: 13.03.02 DaekTpo3HepreTHKa U 3IEKTPOTEXHUKA
®dopma 00ydeHusI: OYHAasL, 3a0UHAST

®dopma NpoBeIeHNs IK3aMEHa: IMCbMEHHAs

1. Equnas sHeprerudeckas cucrema PO.

2. 3ammra 1 aBTOMaTHKA JIMHUIN MeKTponepeay.




[TprMepbl BOIIPOCOB U 3a/JaHUi KOMITBIOTEPHOTO TECTUPOBaHUS

Onexrpudeckast CTaHIUA — 3TO. ..

3JIEKTPOYCTAHOBKA, IPOU3BOASIIAS MIEKTPHUIECCKYIO SHEPTHIO

9NIEKTPOYCTAHOBKA, TPOU3BOAIIAS IEKTPHUYECKYIO M TEIIOBYIO SHEPIHIO

3NIEKTPOYCTaHOBKA, IPOU3BOAIIAS IEKTPHUECKYIO HIIH JIEKTPUUECKYIO U TEIUIOBYIO SHEPTHIO

3J’I€KTpI/I‘-IeCKaH noACTaHIUA — 3TO...

QJICKTPOYCTAHOBKA, MPCAHAa3HAYCHHAA IJIA IIpUueMa u npeo6pa30BaHH;1 3H€KTpH‘{eCKOﬁ OHEPTUn
9JICKTPOYCTaHOBKA, B KOTOpOI71 MMPOU3BOOUTCA, npeo6pa3yeTCH, HOTpe6J’IHCTC$I OJICKTPOSHECPIusa
OJIEKTPOYCTAHOBKA, TPOU3BOAAIIAA DJICKTPUICCKYIO U TCIJIOBYIO DOHEPTUIO

B cocraB EDC P® He BXOAUT 00bEAMHECHHAS SHEPIeTHIECKAs CUCTEMa
VYpana

Cubupu

Bocrtoka

Cesepo-3amnana

CesepHoro Kaskaza

TpaauuoHHbIE 3IEKTPOCTaHIUY 3TO. ..
K3C, CoC

I2C, TEOT2C

ADC, I'9C, KBC

MexaHn4YecKasi SHEPTHSA BOAHOTO ITOTOKA PEKU (THAPABIMYIECKast SHEPIUs) Ipeodpas3yeTcs B JIEKTPHUIECKYIO SHEPIHIO Ha
ADC

T2C

IacC

KADC

OCHOBHOM THII NIEKTPOCTAHIMH PACHOJaraéMblil B LIEHTPE 3JEKTPUUECKUX U TEIJIOBBIX Harpy30K
ITY

I'POC

ADC

I'9CuT'ADC

ToI,

OHeprus, BeIeNsIeMas IPU CTOpaHUK KaMEHHOTO YIiis, Topda, ra3a, HeTH U APYTHX BUAOB TOILINBA, IpeoOpas3yercs B
SNIEKTPHUYECKYIO SHEPTHIO HA

ADC

T2C

ac

KADC

MexaHm4geckast SHepTHs BO3AYIIHOTO IIOTOKA peo0pasyeTcs B AJIEKTPUIECKYIO SHEPTUIO Ha
ADC
T3C
IaC
BO2C

Kakwue aekTpocTaHiii OTHOCAT K pa3psi/ly BBICOKO MaHEBPEHHBIX ?
KOH/ICHCAIIMOHHEIS

TEIJI0IEKTPOIICHT PN

TUAPOIIIEKTPOCTAHIIUHI

aTOMHBIE JIEKTPOCTAHLIUN

reoTepMalibHBIE 3C

ITo xakuM npHU3HAKAM PA3LEIAIOT AMEKTPHUYECKUE CTaHIIMU? BpIOepruTe OTMH WITH HECKOJIBKO OTBETOB!
0 BUJY UCTIOJIB3YeMOI SHEPTUH

M0 BUAY TEIIOBOTO JIBUTATENS

MO0 BUY JIEKTPHUYECKOTO IBUTATEIIS

0 BHJLY OTITyCKaeMOH SHEpruu

[IpUHIKOBI TOCTPOECHUS CXEM HIEKTPOCHAOKEHHS
OTKa3 OT XOJIO/IHOTO pe3epBa

pasnenbHas paboTta JIHHUHA U TpaHchopMaTopoB
1enecooOpa3HoCTh

HaJIeKHOCTh




rITy00KO€ CeKIIMOHUPOBaHHE

K I xateropmuu no crerneHn 6ecriepeOOHHOCTH IEKTPOCHAOKEHHS OTHOCATCS 3IEKTPOIIPHEMHUKH
HepephIB B 3IEKTPOCHA0KEHUHN, KOTOPOE BIICUET 3a cO00H 00s3aTeIbHOE OTKITIOUEHHE 000pyJ0BaHNE
ONACHOCTD JJIS JKU3HHU JI0JEi

KOPOTKHE 3aMbIKaHUS

IepepsIB B anekTpocHabxkeHNH A1 | KaTeropun JOIMycKaeTcsl Ha BpeMst
BKJIFOUEHHs PE3epBa CUIIaMU JIEKYyPHOTO IIEPCOHAA

ABTOMAaTUYECKOTO BKIIIOUEHMS Pe3epBa

BBINOJIHEHUS OIEpalUil JUCIIETYEPOM

FJ'Iy6OK0€ CCKIIMOHUPOBAHUE MTPUMEHACTCA JIA
YMCHBIIECHUSA COTPOTUBJICHUA

obOecreueHys U IOBBIIICHUS HaIC)KHOCTHU
YMEHBUICHU S KOJIMYCCTBA SJICKTPUYCCKUX allllapaToB

ITuTanue KpymHBIX U 0c000 KPYIMHBIX TPEANIPUATHH BBITIOIHSIIOT HAPSHKEHHIEM
110 xB

220 kB

6 kB

330 kB

500 kB

35 kB

Pacuer Harpy3ox mpou3BOAUTCA

THIOCJIE COCTaBIICHHS CXEM JIEKTPOCHA0KEHUS
Ha 3aKITIOYUTENFHOM CTa N IIPOSKTHPOBAHUS
Ha HavYalIbHOM CTa UM MPOEKTUPOBAHUS

HcxonHble naHHbIE IS ONIPENENCHUS HATPY30K
TeHEepalbHbIN IIaH

BEIOMOCTb Harpy3ok

cxema

YCTaHOBJIEHHAsI MOIHOCTh

K02(h pUITEHTHI

YacroTa BpanieHun TypOOreHepaTopa, Mpy YHCIIe Tap MoJI0COB p=2
750 06/MuH

300 06/Mun

1500 06/MuH

3000 06/MuH

1000 06/Mun

CuroBble TpaHC(HOPMATOPHI U aBTOTPaHC(HOPMATOPHI IPeJHA3HAYCHBI
JUTS TOHMKCHU ST HAIPSDKCHUSA U TOKa

JUTSL TOBBIIIICHU ST HAIPSKCHUA U TOKaA

IU1sL IPe0Opa30BaHKs HAIPSDKECHUS

JUTs IpeoOpa3oBaHuUs TOKA

JUIs IpeoOpa30BaHUsI SHEPTUH C OTHOTO HAMPSKEHUS HA APYroe

MourrocTs Tpanchopmaropa I'TITT onpenensercst

AKTUBHOM Harpy3Koil MpeJnpusaTHs U PEAKTUBHOU MOLTHOCTBIO CUCTEMBI
pEeaKTUBHOM Harpy3Kou MpeanpUsaTHs U PEaKTUBHOM MOILIIHOCTbEO CUCTEMBI
AKTHBHOW Harpy3Kkoi MpeAnpUsTHS U HOTHOW MOIIHOCTBIO CUCTEMBI

Hawussirogseifas MOIHOCTS TpaHC(hOpMaTOpa 3aBUCHUT OT
BEITMUUHBI XapakTepa rpaduka dIeKTpUIecKOi Harpy3Ku
JUIMTENILHOCTU HapacTaHUs Harpy3KH 110 rojam

YHCIIa 9aCOB PabOTHI IPEAIPHATHSL

CTOMMOCTH 2NIEKTPOIHEPTUU

3apIuIaThl 00CITY)KUBAIOIETO MIEPCOHANA

Yuco 1exoBbIX TPaHC(HOPMATOPOB OMPEeIIeTCs

THUIIOM TpaHc(hopMaTopa

€JIMHUYHOW HOMHUHAITLHOW MOIIHOCTBIO TpaHchopMaTopa
K03 GHUIHEHTOM 3arpy3KH TpaHcdhopmaTopa
TEMIIEpaTypoi Bo3tyxa




BriximtouaTenu Harpy3o0k npeaHa3sHaueHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIFOUeHHs TOKOB K3

KOMMYTAaILIUH TOKOB BO BCEX PEXKHMAX

Pa3beaunuTeny npeaHa3HadeHsl 471

CO3JIaHUS BUAMMOTO pa3phiBa IIPU PEMOHTE MEKTPOOOOPYJOBAHUS
KOMMYTAIUH JIFOOBIX TOKOB

ABTOMATHYECKOTO OTKIIIOYEHHS TOKOB

nepeBoJa ¢ OJHOMU MapauIeNbHOM BETBU Ha IPYTYIO

Pa3zbenuuuTE M BHIOUPAIOT 11O

HOMHHAJIbHBIM ITapamMeTpam

Harpy3Ke BTOPUYHBIX LiEHeH
3JIEKTPOAMHAMUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTePUCTHKE TOKOOTPaHUYEHHS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beMHUTENN. .
pyOsIIero THma

MOJIBECHOTO THIIA

TOPU30HTAIBHO - IOBOPOTHOTO THIIA

KaTsIIero TUIa

BaKyyMHOT'O THIIA

Pa3zbeqHUTENSIMU HE JOMYCKACTCS BBIMOJHSITE CICIYIOLIHE ONCPALIHH
OTKJIFOYCHHUE U BKIFOUCHUE HEHUTpalield TpaHC(OPMATOPOB B JIFOOBIX PEKUMaX
CO37]aHK€ BUJUMOTO pa3pbiBa B OTKIIOUEHHOM JIEKTPUYECKOH IeTH
OTKIIIOYECHHUE U BKIIOYEHHUE 3apSAHOTO TOKA LIHH

OTKJIFOYEHHE TOKa Harpy3ku 110 15 A mpu Hanpspkenuu o 10 kB
OTKITIOYCHUE TOKA KOPOTKOTO 3aMBIKaHHSI

PazwequHuTENN BHIOUPAIOT MO

HOMHHAJIBHBIM ITapaMeTpam

Harpy3Kke BTOPUYHBIX LiEHen
JJIEKTPOAUHAMHYECKON U TEPMUUECKON CTOMKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUECHUS

KopoTko3ambIkaTens - 3T0 KOMMYTALMOHHBIN aNnapar...

npefHa3HAaYeHHBIN T OTKITIOUEHUsS JIIEKTPUYECKOH LIeNK B HCHOPMAJbHBIX PeXKHUMax paboTsl TpaHChOpMaTOpa
nperHa3HaYEeHHBIN I OTKIIOYEHHS SIIEKTPUYECKOH LENU MPH KOPOTKOM 3aMbIKaHHH

TperHa3HaYeHHBIN U CO3IaHuUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKAHUS B IIENH TpaHC(HOPMATOPa IIPH BUTKOBOM 3aMBIKaHHIH
BHYTPH TpaHC(HOPMAaTOpa C LEIbIO €ro JaTbHEHIIEro OTKIIOUCHUS

€ CaMOBO3BpaTOM NpeIHa3HAYEeHHBIN [T CO3[aHUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUsI MPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
IIpeaHa3HaYeHHBbIH JUIsl yIPaBIEHUS JEKTPUIECKOH LEenbo IPU KOPOTKUX 3aMbIKaHHUAX

OTnenureny npeaHa3HAYEHBI

JUISL py4HOTO OTKIIIOYEHHUS] 00ECTOUCHHBIX LieTel

JUIS Py4HOT'O OTKJIFOUEHMs Lienel o Harpy3Kou

JUISL aBTOMAaTHYIECKOTO OTKIIIOYEHHS 00ECTOUEHHBIX Lieneit
JUISl TUCTAHLIMOHHOTO OTKITFOUEHHS Lieneil ¢ Harpy3koit
Ul aBTOMaTHUUYECKOI'O OTKIIFOUEHMs Lienel o Harpy3Kon

OTtaenurens OT Pa3beIUHUTENS OTIUYACTCS
rabapuTamMmu

CTIIO0COOOM TalIeHus Tyr'u

TUIOCKOCTBIO IBHKECHUS HOXKEH

KOHTAaKTHOM CUCTEMOM

TIPUBOJIOM

B otxmrouaronux anmapatax g0l kB He npuMenseTcs crnoco0 rameHus Jyru
JIBUJKEHHME IYTH B MATHUTHOM I10JI€

MHOTOKPaTHBINA Pa3pbIB LENU TOKA

raleHue Tyru B y3KUX LIEIsX

YIUIMHEHHE TyTU

JIeNIeHUE JUTMHHOM AYTH Ha psili KOPOTKUX

ABTOMATHYECKIE BBIKIIOUATEIN MIPUMECHSIOT B DJICKTPOYCTAaHOBKAX




no 1 kB
1o 6 kB
no 10 kB

BrikimrouaTeny Harpy30K MpeaHa3HadeHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIIOUEHH TOKOB K3

KOMMYyTallui TOKOB BO BCEX pexXUMax

CriocoOBI rameHus AEKTPUIECKOH IyTH UCTIONIB3yeMble B ammapaTax 1o 1000 B

TalIeHne YTy B Ta3aX BEICOKOTO JABJICHNUS, ABMKEHHUE YT B MATHUTHOM MOJIE, YIJIHHEHNAE JyTH

YAJIMHEHHE Jyr'H, ABM)KEHUE IyTH B MATHUTHOM I10JI€, TallleHHe YT B BaKyyme

TalIeHue IyTH B BaKyyMe, yAJIHHEHHUE Iyr'H, IBM)KCHHUE {YTH B MATHUTHOM I10JIe

JieTICHIe JUTMHHOM IyTH Ha P KOPOTKHUX, TallleHHe IyTH B Macie, yIJIHHCHNS Tyra

yIAJIUHEHHE TYTH, ABIKEHNE TYTH B MAaTHUTHOM II0JIE, A€NIeHNE JUIMHHON IyTy Ha Psii KOPOTKHX, TAIlICHNE TYyTH B Y3KHX IIENIAX

Jln1d ramenus anekTprudeckoi qyru B annaparax 1o u Beiie 1000 B ucnons3yercs
TalleHUE B JJIerase

raileHue JIyTy B Macie

raiieHue IyTy B BAKyyMe

TalIeHue IyTH 33 CUeT CHHXPOHHU3AIMA MOMEHTA OTKIIFOUCHHUS ¢ O€CTOKOBOH Imay3oi
raleHue 1yra B y3KuX IIeJX, yIJIUHEHUE JyTU

W3mepurensHble TpaHC(HOPMATOPHI TOKA IPETHA3HAUCHBI IS
U3MEPEHUs IEPBUYHBIX TOKOB

U3MEPEHMs] BTOPUYHBIX TOKOB

peoOpa30BaHMs IEPBUYHBIX TOKOB B CTAaHIapTHBIE BTOPUIHBIC

W3mepurenbHble TpaHC)OPMATOPHI TOKA BHIOMPAIOT
110 HOMHHAJIFHBIM HapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTHI

10 TEPMUYECKOH U NEKTPOJINHAMUYECKON CTOUKOCTH
M0 XapaKTEPUCTHKE TOKOOTPaHUIEHHS

10 HAarpy3Ke BTOPUYHBIX IeTIeH

JLnist CHIDKCHUS TeMITepaTyphl TUIABJICHUS BCTABKH B MTPEAOXPAHUTEIIAX C HATOIHHUTENEM HCIOIb3YeTCs
METaJUTyprUuecKuii 3P EKT - Ha MOJOCKH MEIN HaNasHBI IAPUKHA 0JIOBA

MPOpe3r, YMEHBINAIOIINE CEUCHUE

YCTaHABIUBAIOTCS MapaUICIIbHBIC TIABKHAE BCTABKU M3 Pa3HBIX MATEPHAIIOB

TUTACTUHBI IEPEMEHHOTO CEYCHHS

HATIOJHUATEINh, KOTOPBIN MPH TAIICHUHN TyT'H OKHUCISIETCS (PEaKIsl MPOTEKAeT C MOTIONIEHUEM DHEPTHHN)

B kadecTBe Marepuaiia ruiaBkoi BctaBku npenoxpanurenei tumna [IKT ucnons3yror
cepedpo, aTOMUHHN

aIOMUHWH, CTallb

MEb, ATIOMUHUNA

MeJib, CTalb

MeJb, cepedpo

ITpumeHeHNe KaKKuX TUIABKHX BCTABOK pa3perniaercs?
KaJTHOpOBAHHBIX

HEeKaTHOPOBAaHHBIX

moboro Tumna

B 3aBHCHMOCTH OT CUTYaIlU{

Kak cnegyer BoIOMpaTh IpeOXpaHUTETH?

0 OTKJIFOYAIOIIEH CHOCOOHOCTH

O BKITIOYAIOIIEH CIOCOOHOCTH

0 TIPeeTIbHO JOIYCTUMOMY TOKY, BO3HHKAIOIEMY TIpH BKIodeHHH Ha K3

Br16op cxeM 311eKTpocHa0KEHUSI 3aBUCHT OT
KaTEerOpHH NoTpeduTeneit

pacdeTHOI MOIIHOCTH

YAAIEHHOCTU OT UCTOYHHKA MUTAHUS
KOJIMYECTBA MO/ICTaHIIUH

PO3BI BETPOB




PaznensHast paboTta TMHUMA U TpaHC(HOPMATOPOB MPHHUMACTCS
C LETbIO YBEITMYEHHMS CONIPOTHUBIICHHS H, yMEHbLICHUS TOKOB K3
5KOHOMHH 3NIEKTPOOOOPYIOBAHUS

YMEHBIIICHHS TTOTEPh

CeueHns IPOBOJIOB | JKWII Kabenel BRIOUparoT
M0 TEXHUYECKIM YCIOBHSIM

M0 HA/ICKHOCTH

M0 SKOHOMHUYECKHM YCIOBHSIM

KalTUTaJIbHBIM 3aTpaTaM

CeueHusi MPOBOIOB U KU Kabeneil BbIOuparoT
0 CHOCO0Y NPOKIIaIKH

10 HOMHHAJIFHOMY HAIIPsDKSHHUIO

MO CTOMMOCTH

10 MOTEPSIM HATPSDKEHUS

Jluaus u3 xabeneil, npeaHa3HaYeHHAS JIS TIepeady JIEKTPOIHEPTHU Ha PACCTOSTHUE HA3hIBACTCS
KaOeNnbHBIH KaHal

KaOeabHasH JTUHUS

KaOespHas TpaHIIes

KabenpHasg dcTakaaa

Pacmmdpyiite mapky cunosoro xadens ACB 3*95

TPEX>KWIBHBINA Ka0eb CO CBUHIIOBOH 000JI0UKOM ¢ METHBIMH XKHIJIAMH, TUTOIIAABI0 CeUeHUs 95 MM2
JIBYX>KHJIbHBIN KaOellb CO CBUHLIOBOK 00O0JI0YKON C MEAHBIMHU KUJIaMH, TJIOLIAIbI0 cedeHus 95 Mmm2
TPEX>KUJIBHBIA Ka0esb CO CBUHIIOBOM 000JI0UKO# ¢ alFOMUHUEBBIMU JKUIIAMH, IIIOIIAJIbI0 CEUCHUS 95 MM2

TexHUYeCcKHE yCIOBHS BEIOOpA CEUCHUI BO3YIIHBIX M KaOEIbHBIX JIMHUI
MO HAarpeBy PacCUETHBIM TOKOM

YCIIOBUSIM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KalMUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTI'O BblJenIeH s Tera TokoM K3

CTIoco0aM MpOKIIAAKN

HOTEPSM HalPsHKEHHS B HOPMAJIbHOM U IIOCI€aBaPUIHOM PEXKUMaX

BLI60p OKOHOMMHYCCKHN uenec006pa3H0r0 CCUCHUS MPOU3BOIAT
110 HOMUHAJIbHOMY HAIPSAKECHUTIO

10 SKOHOMHUYECKOM MIIOTHOCTH TOKa

IMPUBCACHHBIM 3aTpaTamM

I10 Harp€By pacu4CTHLBIM TOKOM

B 3aBucuMOCTH OT Ha3HAYEHUS LIMHOIPOBOIbI TIOAPA3CIISIOTCS
Ha MarucTpanbHbIe

Ha pacIpe/eNUTe/IbHBIC

Ha aBapuiiHbIE

Ha TPOJUICIHbBIE

Ha OCBETHTEIIbHEIC

Ha CMeIlaHHbIe

IMpu Toxax 6omee 3000 A mpu CISAYIOMMX CEUCHUSIX IPUMEHSIOT IIINHBI
KOpoOUaThIe

HPSIMOYTOJIbHBIE TPEX MOJOCHBIE

HPSIMOYTOJIbHBIE JABYX TIOJIOCHBIE

KpYIJIblE
IPSAMOYTOJIbHBIE OJHOIOIOCHBIE

TparchopMaTOphl TOKA HE BRIOUPAIOT IO CIICIYIOIIEMY YCIOBHIO
0 KJIACCY TOYHOCTH

0 TOKY

10 BTOPUYHOU Harpyske

110 HaHpSI)KCHI/IIO

10 OTKJIIOYAIOIIEH CITOCOOHOCTH

W3mepurenbHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMHUHAJIBHBIM IIapaMeTpaM
0 KOMMYTaI[HOHHOM CIIOCOOHOCTH




10 TEPMUYECKON U IEKTPOAUHAMHYECKON CTOMKOCTH
MO XapaKTePUCTHKE TOKOOTPaHUIEHHS
10 Harpy3Ke BTOPUYHBIX LIEeNeH

TpanchopmaTOpbl TOKA NpeJHA3HAUCHEI

JUIs IpeoOpa3oBaHus HEPBUYHOTO TOKA /10 3HAYEHMIT Hanbosee ynoOHBIX A1 M3MEPUTEIbHBIX TPUOOPOB

JUISL OT/ICJICHNUS TIEPBUYHBIX IETeH OT BTOPHIHBIX

JuLs IpeoOpa3oBaHUsI TOKA B MEPBHYHBIX LETIAX

JUIs IpeoOpa3oBaHus HEPBUYHOTO TOKA 10 CTAHJAPTHBIX BEJIMYMH U JUIS OT/EICHHUS EPBUYHBIX LIENIel OT BTOPHYHBIX
U1 BEIpaBHUBAHUS IEPEMEHHOTO TOKA

Kakue cxembl IpUMEHSIOT IPH PAaBHOMEPHOM pacHpeeeHIH Harpy3KH MO IIomaau?
paauanbHble

MarucTpajbHble

CMEIIaHHbIE

KOJITbIIEBBIE

pacnpenenuTeabHble

Kakue cXeMbl 2IEKTPUYECKHX CeTeil MPUMEHSIOT IIPH HATMYHK TPYIII HATPY30K C HEPABHOMEPHBIM PACIPEICICHUEM X I10
IUTONIAIU rexa?

panuaibHbIC

MarucTpajibHble

CMeLIaHHbIE

KOJIBIIEBEIE

Kaxumu nocTrouHcTBaMu 0071a1al0T MarkcTpaabHbIE CXEMBbI DJIEKTPHUUECKHUX CeTei?
HaJCKHOCTh

MpoCTOTa

JelIeBU3HA

BBICOKAasi THOKOCTB CETH

BCE IIEPEUHCIICHHOE

Kaxumu HenocraTkamu 001agaoT pagdanbHble CXeMbl?
HEOKOHOMUYHOCTH

OTpaHUYeHHAast THOKOCTh CETH

HeOoIbIIas HAJEKHOCTh

['ogoBoii pacxo/1 3NeKTPOIHEPTUN IPEIIPUATHEM YUUTHIBACTCS
[OJIHOM pacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHOH MOIIIHOCTHIO

CpEeITHEr0/I0BOM MOILITHOCTHIO

T'ozoBoe unciio 9acoB pabOTHI IPEAPUSTHS 3aBUCUT OT
MOIIHOCTH NOTpeduTenen

KaTETOPUH HAJISKHOCTH B IEKTPOCHAOKCHUH
CMEHHOCTH TIPEATIPUATHS

Xapaxrepa IpOH3BOACTBA

TEXHOJIOTUYECKOT0 Impolecca

B kakux caydasx 000CHOBAaHO COOPYXKEHHUE 3aKPBITHIX MOICTaHIIUH?
HPH CTPOUTEIBCTBE MOJICTAHIMI ITyOOKOTro BBOAA

IPH PACIIOIOKEHUN HA CEMTEOHON TEPPUTOPHHU Topoa

B 30HaX NMPOMBIILIEHHBIX YHOCOB

HPpH HEOOXOANMOCTH CHI)KEHUSI YPOBHSI IIyMa

HET BEpPHOTO OTBETA

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

HE JIOIyCKaeTcs

Joryckaercst Ha Bceil reppuropun OPY

JIOTTYCKAETCS TOIBKO HaJl OITMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEPIKHEBBIX MOJHIEOTBOIOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOTIYCKaeTCs TOIBKO HAJ CEKIMAMH U IIMHAMH

KOMHCHCI/IpyIOIlU/IC yCTpOﬁCTBa, MOIITHOCTH KOTOPBIX YUUTBIBACTCS IPU OTIPEACTICHUN ITOJTHOM pacquHof/'I MOMIHOCTH, TPUMCHACTCA
JJIA KOMIICHCAIIH CMKOCTHBIX TOKOB

JUIA KOMIICHCAallun peaKTI/IBHOﬁ MOIIHOCTHU

JJIsI KOMIICHCAIMHM MOTEPb MOIIIHOCTH

OmnpeneneHnre MOIHOCTH KOMIEHCUPYIOLIUX YCTPOHCTB B CeTH HampsikeHHeM 1o 1 kB ocymiecTsisieTcs mo




yca0BuUIO OanaHca peakTuBHOM MomtHOCTH Ha muHax HH nexopix TIT
YCJIOBHIO OanaHca akTHBHOW MOITHOCTH Ha muHax ['TITT
YCIIOBHIO OayaHca MoJIHOW MOITHOCTH Ha muHax ['TITT

5.4. MeTroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (Moay.s, npakTtuxku. HUP)

Kpurepuu onieHNBaHus OTBETA Ha 9K3aMEHE
OreHKa «OTIIMYHOY BBICTABIISACTCS, KOTAA 00yJarOIIHIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIAJeeT
TEepPMHHOJIOTHEH, lenaeT apryMEeHTUPOBAHHbBIE BBIBOBI U 0000LIEHNS, TPUBOAUT IIPUMEPSHI, TOKa3bIBAET CBOOOTHOE BlIaICHHE

MOHOJIOTHYECKOMN PCUYBIO U CIIOCOOHOCTH 6I>ICTp0 pcarupoBaThb Ha YTOUHAIOIINE BOIIPOCHI.

Or1eHKa «XOPOIIO» BEICTABIIAETCS, KOT/1a 00yJalomIuiics IEMOHCTPUPYET IIPOYHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEepMHHOJIOTHEH, 1eaeT apryMEeHTHPOBAHHBIE BBIBOABI U 0000LIEHNS, IPHBOAUT IPUMEPHI, HO IIPH 3TOM JIeJIaeT HECYLIECTBEHHbIE
OLIMOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO MIIM TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPENOAaBaTeIIEM.

OueHKa «yZOBIETBOPUTEIHHO)» BBICTABISICTCS, KOTAA 00yJaromuiicss HeTIIyOOKHE TeOpeTHIECKUE 3HaHUS, IPOSBILIET c1abo
chopMUpOBaHHBIC HABBIKM aHAIIN3a SBJICHUI U IIPOIECCOB, HEIOCTATOUHOE YMEHHUE J€NaTh apIyMEHTHPOBAHHbIEC BBIBOJBI U
HOPUBOIUTH IPUMEPHI, MOKA3bIBAET HE JOCTATOUYHO CBOOOAHOE BIIaJICHUE TEPMUHOIOTHEN, TOTHYHOCTBIO U NTOCTIEI0BATENbHOCTBIO
U3JI0XKEHHUS, JIeNIaeT OUIMOKU, KOTOPbIE MOXET UCIIPAaBUTh TOJIBKO IPH KOPPEKIUH TIPEHOAaBATEIEM.

Or1eHKa «HEYIOBIETBOPHUTEIIHLHOY BBICTABIIACTCS, KOT/Ia 00yJaIOMHUiicS JEMOHCTPHUPYET HEe3HAHHIE TEOPETHUECKAX OCHOB TIPeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBOJbI U IPUBOAUTD IIPUMEPLL, HE BIIAJCET TEPMUHOJIOIUEH, IPOSABIIIET OTCYTCTBUE
JIOTUYHOCTH U NOCIE0BATENbHOCTBIO U3II0KEHUS, AENAET OUIMOKH, KOTOPbIE HE MOXKET UCIIPABUTh AaXKe NMPHU KOPPEKLIUH
TPENnoaaBaTeNeM.
IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS [0 CAAYE HK3aMEHA CUUTAETCS BBIIIOJIHEHHBIM YCIIEIIHO, €CIH IIPU €r0 OLICHUBAaHUU
[0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEILHON.

IIpu oreHNBaHUY KOHTPOJIBHOM PabOTHI HCIIONB3yeTCsl OMHApHAs CHCTEMA!
"3a4TeH0" BBICTABIIACTCS, KOTAa 00yJaroMMiics MpaBUIBHO BRIMOIHMI He MeHee 60 % oT o0bema 3aaHus.
"He 3a4TeHO" BBICTABIICTCS, KOT/Ia 00YJaIOIMICS IPaBHIBHO BRIMOIHWI MeHee 60 % oT o0beMa 3a1aHus.

HpI/I TIOBECACHUHN DK3aMC€HA B TUCTAHIIMOHHO KPUTCPUAMU OLICHKU SABJIAIOTCA:

«OTnu4HO»: Ionyuenue 6onee 90 % OGanugoB MO TECTY MPHU BBHINOJHEHUH TECTA 3@ PETTAMEHTUPOBAHHOE BpEMs
«Xoporo»: Honyuyernue ot 75 mo 90 % OaUIOB IO TECTY NPHU BEHIMOJHEHHH TECTA 32 PEIIIAMCHTHPOBAHHOE BpEMs
«Y IOBJIETBOPHUTEIHHON: IMomygenue ot 50 mo 75 % GayIOB MO TECTY MPH BHIMOJHEHHH TECTa 32 PETJIAMEHTHPOBAHHOE
BpeMs
6. YHEBHO-METOJINYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE
6.1. Pekomenayemas JinTepaTypa
6.1.1. OcHoBHas JIMTepaTypa
ABTOpBI, COCTaBUTENH 3arnaBue BubnmoTeka WznarenscTBo, rof, 311. aapec
JI1.1 | Beictpunkuii I.D. OCHOBBI PHEPIEeTUKHU: YICOHUK Mocksa: Knopye, 2012,
JI1.2 | JLU. ITyrau, ®.A. HerpanunuonHast sHepreTuka Wzn-so HI'TY, 2006,
Cepant, [I.®. CepanT |— BO30OHOBIIsIEMbBIE
WCTOYHUKHU, UCIIOJIB30BaHNE
OMOMacChl, TePMOXUMHUYECKAsT
MOJTOTOBKA, SKOJOTHYECKast
6e30macHOCTb: ydeOHOe
nocobue
JI1.3 | KynuHoB A.A. TemuoBbie ANEKTpUUECKUE Mocksa: UTHOPA-M, 2013,
craHiuu. Cxemsl U
obopynoBaHue: yueOHOE
nocobue
JI1.4 |B.IL T'openos, C.B. O6mas sHepreruka. Ku. 1. Mockga, bepnun: {upekr-Menua, 2016,
T'openos, B.C. ANbTepHATUBHBIC HCTOYHUKH http://biblioclub.ru/index.php?
Topenos u ap. , moxg SHEPTHH: YIeOHUK page=book&id=447693
pexn. B.IL. I'openoga,
E.B. lBanoBoii
JI1.5 |Cubukun 101 OCHOBBI NIEKTPOCHAOKCHUS Mocksa ; bepnun: Jlupexkr-Menua, 2014,
00BeKTOB: yuebHoe nocodue http://biblioclub.ru/index.php?
page=book&id=229842
JI1.6 | H.IL. I'yxos, B.4. CHCTEMBI AJIEKTPOCHA0KEHHS : HoBocubupck: HI'TY, 2015,

OnwsxoBckuid, JI.A.
ITaBnrouenko

y4eOHUK

http://biblioclub.ru/index.php?
page=book&id=438343




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.7 | CyBopun A.B. IIpueMHUKH 1 TOTpeOUTENH Kpacnosipck: Cubupckuii ¢henepanbHbIi
9NEKTPUIECKOI SHEPTUH YHUBepcHTeT, 2014,
CUCTEM 3JIEKTPOCHA0KEHUS : http://biblioclub.ru/index.php?
y4eOHOe TTocobue page=book&id=364591
J1.8 | Cubuxur M.IO. TexHonorus Mocksa, bepaun: lupekr-Menua, 2014,
SHEProcOePeIKEHUS : yICOHHK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.9 | Cubukun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: Jupexr-Menua, 2016,
AIIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MPOMBIIIJICHHBIX U page=book&id=459494
TpayKIaHCKUX 3TaHHUH :
y4eOHUK
JI1.10 | BeicTpuukuii O6mas sHepreruka. OCHOBHOE M.: KOpaiit, 2019,
I'.®.,I'acanramxuen obopynoBaHue: y4eOHUK
I'.T"., KoxxnueHkoB
B.C.
6.1.2. lono/THUTeILHAS JINTepPaTypa
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3paTenbcTBO, TOM, 371. aapec
JI2.1 |Macrenanos A. M. TommMBHO-3HEPTEeTHUECKUI Mockga: Oueprust, 2009,
komIuiekc Poccun Ha pybexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MPOOJIEMBI 1 page=book&id=58379
nepcnextussl pa3sutus (T. 1. :
CTIPaBOYHO-aHATUTHICCKIH
cOOpHUK
JI2.2 | bymyes B.B. Onepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 |IIpuBanos B.B. OKCIUTyaTaus JIMHUN Mockga ; bepnun : Jupexkr-Menua, 2017,
ANIEKTpOTIepead CHCTEM http://biblioclub.ru/index.php?
3NIEKTPOCHAOXKEHUS : yueOHOe page=book&id=481650
nocobue
JI12.4 | Anekceenkos C.O. TomIMBHO-3HEPreTHUECKUI Mocksa: FOHUTHU-JJAHA. 3akoH u
komruiekc Poccun. TIpoGiemsl npaso, 2016,
U TEHACHIUH Pa3BUTHUS PbIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.5 | KneBuos A.B. CpeactBa onTUMHU3aLUU Mocksa :COJIOH-TIPECC, 2009,
MOTpPeOIeHNS IEKTPOIHEPTHH: http://biblioclub.ru/index.php?
CIPaBOYHO-MH(OPMAITOHHOE page=book&id=117678
nocobue
6.1.3. MeTtoanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOA, 311. aapec
JI3.1 | daBbiaxua M.H. OO01mmast SHepreTHKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeToandeckue ykasanus Kk PT'P ttps://lms.misis.ru
6.2. [lepeuyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»
51 OnexrpoHHas obpa3oBaTenbHast cpeaa (30C) LMS http://moodle-nf.misis.ru/
(Learning Management System) Moodle
72 | Hayunas snekrponnas 6ubnuoteka eLIBRARY http://elibrary.ru/
D3 | Texuuueckas auTeparypa https://booktech.ru/
6.3 TlepeueHnb NPOrpaMMHOro odecrneyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.4 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.5 |Micro-Cap 10 Evaluation
I1.6 | Bbpayzep Google Chrome
1.7 Microsoft Teams

I1.8

Zoom




1.9 |Bpaysep Yandex

I1.10 | WinDjView 2.0.2

6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

N.1 |energybase.ru - KaTajor 3J1eKTPOCTAHLUH (ATOMHBIX, THAPABINYECKUX, TSIIOBBIX U JIP.) U MOJICTAHIIMN MUPA;

N.2 |window.edu.ru - eqrHOE OKHO OCTYIIa K 00pa30BaTEIFHBIM PecypcaM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenne OcuHarenne

211 VYuebnass  ayauropus i 3aHATHE | Kommekt — ydeOHoW — mebenmm  Ha 44 MecT A
JIEKIIHOHHOTO THIIA, MPaKTHYECKUX | OOydarommxcs, 1  CTanMOHApHBIA  KOMIIBIOTEp IS
3aHATHI IIPENOAaBaTeNs C BBIXOJOM B HHTEpPHET, MPOEKTOpP, 3KPaH

HACTEHHBIN, JOCKa ayAWTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3HOHHEIe mporpamMmel MS Office, MS
Teams, antuBupyc Dr.Web.

211 VYueOHas  aymutopus i1 3aHATHH | KoMmuiekr  yueOHOM — mebemm Ha 44 wMmecT A
JIEKIIHOHHOTO THIIA, MPaKTHYECKUX | OOydarommxcsa, 1  CTaIMOHApHBIA  KOMIIBIOTEp IS
3aHATHI MPEeroAaBaTens C BBIXOJIOM B HHTEpPHET, MPOEKTOpP, 3KpaH

HACTCHHBIH, JIOCKa ayluTOpHAas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.

224 VYuebnas mabopartopus (xommbioTepHBIH | KoMmekr — yueOHOM  mebemm Ha 12 mecT g

KJIacc) oOyuaromuxcs, 12 CTalMOHApHBIX KOMIIBIOTEPOB  UIS
CTYJEHTOB, 1 CTallMOHAPHBII KOMIIBIOTEP Juist
mpernogaBarens (BCce C BBIXOJOM B HHTEPHET), MPOCKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa, goctyn k OUOC VYHuBepcurera
MUCHUC 4epe3 nuuHblii kabuHer Ha mmiarpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammbel MS Office,
MS Teams, antuupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

B npouecce n3ydeHns AUCUUILTHHBI BBLACISAIOT Ba BUA CAMOCTOSTENbHON pabOTHL:ayANTOPHAS U BHEAYJUTOPHAS. AyAUTOPHAs
CaMOCTOSITENIbHAS Pad0Ta MO TUCHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX IO/l PYKOBOACTBOM IIPEIO1aBaTEs.
BHeaynuropHas camocTosITenbHas padoTa - IaHupyemas yaeOHast padoTa 00yJaroIuMCesl, BBITOIHAEMAas BO BHEAYIUTOPHOE
BpeMsI [0 33/IaHHI0 ¥ [IPU METOANIECKOM PYKOBOJCTBE MIPEMOAaBaTENs, HO 0€3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He peyCMOTpEeHHast TPOrpaMMOi ydeOHON IMCIMITIIMHBL, PACKPHIBAIOIIEH U KOHKPETU3HUPYIOLIEH ee
coJiep’KaHue, OCYIECTBIIAETCS 00yJalOUMCs HHUIIMATHBHO, C LETbIO PEaTN3allul COOCTBEHHBIX YU€OHBIX 1 HAYYHBIX HHTEPECOB.
s 6oree 3 PeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENEHOH pabOoTHI IO TUCIUIUIMHE IIPEIoAaBaTelb PEKOMEHAYET NCTOUHHUKHA JUIS
paboTHI, XapaKTepu3yeT Hauboee palloOHAIBHYI0 METOIUKY CAMOCTOATENFHOM paboThI, IEMOHCTPHPYET paHee BHIIOTHCHHBIE
oOy4aromuMucs paboThl U T. 1. Bup 3a1aunii 1711 BHEayANTOPHOI CaMOCTOSITENILHON pabOThl, UX COZIEP)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIHN U T} depeHInpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTYJICHTOB online ¥ Ha 3aHATHAX B
3aBHCHMOCTH OT IIeNHu, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0XKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYUTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEJIENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDIMHE Ha MPAKTHIESCKUX, Ta00PATOPHBIX 3aHATHAX.




