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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 o4Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o yueOHOMY ITaHy 288 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 7
ayJIUTOPHBIE 3AHATUSL 87 3a4et 6
camocCTosATeNNbHas paboTa 174
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 |72 102 | 102 [ 174 | 174
Yacel Ha KOHTPOJIb 27 (27 |27 |27
HUroro 108 | 108 | 180 | 180 | 288 | 288




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 23 DnexrposHeprerrka u anekrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2022, npotoko: Ne 30

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporoko:n Ne 30

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 | IIpoekTHBIH NOAX0 B TEXHUKE

2.1.2 | CunoBas 31eKTpOHUKA

2.1.3 |LudpoBas n aHanoroBas MEKTPOHUKA

2.1.4 | Onekrpuyeckue U AIEKTPOHHBIE AlIapaThl

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 SKCILTyaTaI[N EKTPOIHEPTETUUECKOTO 000pyI0BaHHS

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasneno u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H I sieMble
KOMIIeTeH Mt pecypcbl padoThI

Paznen 1. Beegenne B
3HepreTuky. Boipaborka
3J1eKTPOIHEPIruu




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

UccnenoBanue Mmonenu
anexTpoctanimu /TIp/

IK-2-V1

JI1.1 J11.9
0132 53

1.4

OHepretuka PO u
3apyOeKHBIX CTPaH.
CrpourensctBo miotux ['OC.
Ocob6ennoctu padbotsl ['9C B
OaaHce MOIIHOCTH (B
CYTOYHOM Trpaduke
Harpy3ku). TexHnueckoe
pogocHaOxenne TOC n

ADC. TonnuBHOE X034HCTBO
anexrpoctannuii. /Cp/

24

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

JI1.1J11.4
J1.9
01322 33

Pa3nen 2. O61mme cBegeHust
0 cucTreMax
3JIEKTPOCHADKEH U
NMPOMBILILIEHHOT0
NpeInpusiTHs




2.1

OCoOeHHOCTH U OCHOBHBIE
TpeboBaHuUs K CHCTEMaM
AIEKTPOCHAOKEHHS
MPOMBIIIICHHBIX
npennpustuid. HanpsxeHus
JNEKTPUYECKHX CeTell.
PexxuMebl HeTpanu
JNIEKTPUUECKUX CETEH.
[IpueMHUKH 3N1EKTpUYECKOI
SHEPrUU MPOMBIIITIEHHBIX
OPEANPUITUR.
XapakTepucTuka
3IEKTPONPHEMHUKOB MO
Ha/IeXKHOCTH. Pesxumbl
pabOThI TEKTPONIPUEMHHUKOB.
OneKTpuyuecKue Harpy3ku 1
ux rpaduku. Meronuka
pacuera 3IeKTPUUECKUX
Harpysok. /Jlex/

[K-2-31

JI1.1 J11.6
1.7
JI1.9J13.1
0132233

2.2

Pacuyer anekTpryecKux
Harpy3ok. /TIp/

[IK-2-V1

JI1.1 J11.7
JI1.9J13.1
01 52 53

23

HccnenoBanue pexxuma
HeWTpanu Ha Monersix. /IIp/

IIK-2-V1

JI1.1 JI1.9
013233

24

OCHOBHBIE MOJI0KECHUS
TEXHHKO-IKOHOMHYECKHX
pacdeToB B
anexTpocHabxenuu. /Cp/

24

I1K-2-31 TIK-2-
VY1IIK-2-Bl

JI1.1 J11.6
JI1.9J13.1
01 52 53

Pa3gen 3. Buyrpunexosbie
JJIEKTPHYECKHE CeTH

3.1

Krnaccudukanms moMemeHumit
1 HapyXKHBIX YCTaHOBOK IO
OKpYyKarolleil cpeze.
CTpyKTypa LIEXOBBIX
JNIEKTPUUECKUX CETEH.
OCHOBHBIE CXEMBI LIEXOBBIX
TpaHCc(OpMATOPHBIX
nojcTaHuui. Meroauka
BBIOOpA YHCIIA U MOIITHOCTH
LEXOBBIX TPaHCHOPMATOPOB.
KoHcTpykTuBHOE
BBIIIOJTHEHHE BHYTPHIIEXOBBIX
JIIEKTPUYECKUI1 CEeTEl.
OcHOBHOE
AIIEKTPOOOOPYIOBaHNE
exXoBBIX cereit. /JIex/

I1K-2-31

J1.1
JI1.9J12.3J13.
1
013253

32

Be160p 4ncna ¥ MOIHOCTH
LIEXOBBIX TPAHCPOPMATOPOB.
Pacuer u BEIOOD ceTeif n
anmaparoB 3aIIUTHI
Hanpsbkenuem g0 1000 B.
Br160op anmapatoB 3amurT.
Br160p ceuenus mpoBoioB,
KaOenell ¥ LIMH M0 HarPeBYy.
Br16op ceuenust
MIPOBOTHUKOB TIO
SKOHOMUYECKON TIIOTHOCTH
TOKa U IO IOTepe
HanpsbkeHus. Pacder ceren
OCBETHUTEIHHBIX
3MEKTPOycTaHOBOK. /TIp/

IK-2-V1

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

33

UccnenoBanue
BBICOKOBOJIETHOT'O
tpanchopmatopa /TIp/

IK-2-V1

JI1.1 J11.9
0132353




34 OcobenHoctu 20 TIK-2-31 TIK-2- J1.1
TpaHcHopMaTopoB B V1 IIK-2-B1 JI1.9J12.5J13.
CHCTEMAaX 1
IIIEKTPOCHAOKECHUSL. 013233
[puHIMT perynupoBaHus
HAIPSDKCHUS B CHIIOBBIX
TpaHcdopmaropax.

ABTOTpaHC(HOPMATOPEL.
KoHcTpykTHBHOE
BBITTOJTHEHHE BHYTPHIIEXOBBIX
IEKTPUUECKUN CeTeH.
OcHOBHOE
ANIEKTPOOOOPYIOBaHUE
IIEXOBBIX ceTei. /Cp/
Pasnen 4. IToaroroBka k
KOHTPOJbHBIM
MEpPONpUATHAM 1
BbINOJIHSIEMBIM padoTam

4.1 O0beM yacoB 4 TK-2-31 TIK-2- | JI1.1 JI1.3 KM9
CaMOCTOSITENIbHOM paboThI HA V1IIK-2-B1 JI1.4 J11.5
nmoarotoBky k KM /Cp/ JI1.6 JI11.7

J1.9
JI1.10J12.1
J12.3712.4

J12.5J13.1
313233

42 O0bem yacoB 0
CaMOCTOSATENbHOUM paboThI HA
nmoaroToBky k BP /Cp/

Paznen 5. BuyrpuzaBoackoe
3JIeKTPOCHa0KeHue

5.1 HasnaueHue 1 0COOCHHOCTH 6 TIK-2-31 JI1.1
ANEKTPUIECKUX ceTeit JI1.9J12.3
BHYTPH3aBOACKOTO 2.4
AIIEKTPOCHAOKEHHS JI2.5713.1
HanpspxeHueM Boime 1000 B. 013233
Bo3ayriHbie TUHUH.

KabenbHble THHUY.
ToxonpoBobl. Cxembl U
OCHOBHOE
AIIEKTPOOOOPYIOBaHUE
TJIaBHBIX TOHU3UTEIBHBIX
noacranuuii. Kaprorpamma
Harpy3ok. /Jlex/

5.2 Pacuer Bo3aymHbIX 1 2 TIK-2-V1 J.1
KaOeNpHBIX JINHAH. Be1Oop JI1.9J12.3J13.
ceueHns Tokomnposoza. /TIp/ 1

31 32 33

53 UccnenoBanue pe:xuMoB 2 TIK-2-V1 JIT.1JI1.9
paboTHI BO3IYIIHOW JTHHUU 213233
AIIEKTPOTIEPENATH C
OJTHOCTOPOHHUM MTHUTaHHEM
Ha mozenu /Tp/

5.4 KomnanoBKka riraBHBIX 24 [TK-2-31 TIK-2- JI1.1
MMOHU3HUTEIBHBIX V1IIK-2-B1 JI1.9J13.1
noxactanuuii. [Ipumenenue D1 D22 33

6n0uHbIX cxeM. KoHCTpyKIMH
pacripeaeUTeIbHbIX
yerpoiicts. /Cp/

Pa3nen 6. Koporkue
3aMBbIKAHHS B CHCTEMaxX
3JIEKTPOCHADKEH U




6.1

OnexTposHepreTHIecKas
cUCTEMa KaK CJI0XKHas
JMUHAMAYECKasi CHCTEMA.
[TonsiTHE O AMHAMUYECKOM
PaBHOBECHH B CHCTEMax
ANEKTPOCHAOKCHUS.
OCHOBHBIC TTOHSATHSI 1
COOTHOUICHUS BETMYUH TOKOB
KOPOTKOTO 3aMbIKaHUSI.
DNEeKTPOIUHAMHYECKOE U
TepMHUUECKOE JIeHCTBUS
TOKOB KOPOTKOTO 3aMBIKaHUSI.
Br160op u mpoBepka
BBICOKOBOJIbTHOU
anmapatypsl. /JIex/

10

[K-2-31

J1.1
JI1.9J12.3J13.
1
0132233

6.2

MaremaTtuueckue MOIEIH
JIMHUH, TeHepaTopoB,
TpaHCc(HOpPMaTOpPOB U p.
Pacuer TokoB KOpOTKOTO
3aMBIKaHUS B OTHOCUTENBHBIX
eauHunax. Pacuer TokoB
KOPOTKOTO 3aMbIKaHUSI B
UMEHOBaHHBIX eANHUIIAX.
Pacuer TokoB KOPOTKOTO
3aMbIKaHUs OT UCTOYHUKA
HEOIpPaHUYECHHOU MOIIHOCTH.
Pacuer TokoB KOPOTKOTO
3aMbIKaHHs B YCTAaHOBKAX
HanpsbkeHueM g0 1000 B.
Pacuer BekTOpHBIX 1uarpamMm
UM YTIOBBIX XapaKTEPUCTHK
6e3 yaera APB u ¢ yuerom
APB. MIp/

[IK-2-V1

1.1
JI1.9J12.3J13.
1
301322 33

6.3

MogenupoBaHue peKUMOB
KOpPOTKOTO 3aMbIKaHHs B
crcremMax
snexrpocHabxkenus. /TIp/

IK-2-V1

JI1.1 J11.9
0132 53

6.4

OTto6paxeHue Iepexo HOTO
nporecca B
JIMHEapU30BaHHON CHCTEME
BTOPOTO MOPSIZIKA.
MaremaTtuueckue MOIEIH
3JIEMEHTOB

sHeprocuctemsl. /Cp/

[IK-2-31 IIK-2-

V1IIK-2-Bl

JI1.1J11.9
0132 53

Paszgen 7. Komnencanus
PeAKTHBHOI MOIIHOCTH

7.1

[lonsiTHE O peakTUBHOM
MOIL[HCOTH U €€
KoMIeHcanuu. bananc
AKTUBHBIX U PEAKTHBHOMN
MOIIHOCTH. OCHOBHBIE
MOTPEOUTENH PEaKTUBHON
MOIIHOCTH (AaCHHXPOHHBIE
JIBUTATEIH, CUIIOBBIE
TpaHCHOPMATOPHL,
npeoOpa3oBaTeNbHbIE
ycTaHOBKH 1 1p.). Cpencrsa
KOMIICHCAllUY PeaKTUBHOM
MOIIHOCTH. OCHOBHBIE
pacueTsl Mpu KOMITEH AN
PEaKTUBHOM MOIIIHOCTH.
KoHcTpykTuBHOE
BBITIOJIHEHHE W pa3MeIIeHue
KOMIIEHCHPYIOIINX
ycTpoicTB. /JIex/

10

[1K-2-31

1.1
JI1.9J13.1
01 52 53




7.2

Bb160p KOMITCHCHPYIOITIX
yerpoiicts. /TIp/

IK-2-V1

J1.1
JI1.9J13.1
0152 53

7.3

3Ha4yeHUue MEPOIPULTUH 11O
KOMIICHCALIUU PEaKTUBHOI
MouHocTy. BnusHue
pEaKTHBHOW MOIHOCTH Ha
MOTEPH MOITHOCTH H
3IEKTPOSHEPTHH.
OpraHu3aloOHHbIE
MEpOIPHUATHSA 10
KOMIICHCALIUU PEaKTUBHOI
MOIIHOCTH: NTPAaBUIIbHBIN
BBIOOp JIBUTATEIIEH,
MOHIDKCHUE HATIPSKECHHS
Maso3arpy>KeHHbIX
JIBUTaTeNeH, orpaHMYeHIe
XOJIOCTOTO XO/1a | T.II.
B3aumooTHOLIEHUSA
SHEProcHa0XKAOIMUX
opraHu3aiui u
norpeduTenei
3IIEKTPO3HEPTHH.
HopmaTuBHast [OKyMeHTaIHs
B 00J1aCTH KOMITEHCAIUN
peakTuBHOH MommHOCTH. /Cp/

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

JI1.1J11.9
01322 33

Pasnen 8. Penelinas
3aIHTA 3JIEKTPOYCTAHOBOK

8.1

[ToBpexnenue u
AQHOPMAITBHBIEC PEKUMBI
paboThI B SHEPreTHUECKUX
cucremax. [IpuHIMTIBI
BBITTOJTHEHHS peNIeHHON
3amuTsl. TpeboBaHus K
perneliHoi 3amuTe
3NIEKTPOYCTaHOBOK.
MakcHManbHO-TOKOBAS U
nuddepernuanbHas 3aMIUTA.
3ammra ¥ aBTOMaTUKA JIMHUH
ANIEKTpoTIepeaad. 3anmTa u
aBTOMATHKA YIEMEHTOB
CTaHIUMH, TOJACTAHIIUS U
MoTpeOuTENeH
NIEKTPUUECKON SHEPIUU
(3amura reHepaTopos,
TpaHchopMaTopoB,
JIBUTATENEH U T.I1.).
ABTOMaTH4YeCKO€ IOBTOPHOE
BkitoueHue (AIB).
ABTOMaTHYECKECKast
gacToTHas pasrpyska (AUP).
[TonsTue 0
MHUKPONPOIIECCOPHOH
peneiHoi 3anure. /JIex/

ITK-2-31

JI1.1J11.3
JI1.9J12.5J13.
1
013253

8.2

Pacuer ycraBok pene
TOKOBOH 3amuThl /I1p/

[IK-2-V1

J1.1
JI1.9J13.1
013233




83 OnexTpoMexaHW4eCcKHe pere: 7 12 [ IIK-2-31 TIK-2- J1.1
AJIEKTPOMArHUTHBIE, V1 IIK-2-B1 JI1.9J13.1
HUHAYKLUOHHBIE. Pene ¢ 010233
TepMETU3NPOBAHHBIMH
KoHTakTaMu. ICTOUYHUKH
ONEPaTUBHOTO TOKA Ha
MTOCTOSTHHOM H TIEpEMEHHOM
Toke. TenemexaHuzanus u
JUCTIeTYepH3alus Ha
ANEKTPOCTAHIIHSIX
MOJICTAHIUSX. DKCILTyaTaIns
UU(POBBI3 YCTPOICTB
peneitnoit 3amurel. /Cp/
8.4 Dx3ameH /OKk3amen/ 7 27 I1K-2-31 JI1.1 J11.3
JI1.4 J11.5
JI1.6 JI1.7
JI1.8
JI1.9J12.1
J2.2J12.3
J2.4
JI2.5J13.1
D190233
Pa3nen 9. IloaroroBka K
KOHTPOJbHBIM
MEPONPUATHSIM U
BBINOJIHSIEMBIM padoTam
9.1 O0ObeM 9acoB 7 36 TIK-2-31 TIK-2- | JI1.3J11.4 KMS
CaMOCTOSATENbHOUM paboThI HA V1 IIK-2-B1 JI1.5 JI1.6
noarotoBky k KM /Cp/ JI1.7 J11.9
JI1.10J12.1
J2.2J12.3
J2.4
JI2.5J13.1
D150233
9.2 O0beM yacoB 7 18 TIK-2-31 TIK-2- JI1.2J13.1 P1
€caMOCTOATEIbHOU PabOTHI HA V1 IIK-2-B1 213233
noarotoBky k BP /Cp/
5. ®OHJI OHEHOYHBIX MATEPHUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEJILHOI MOArOTOBKH
Kon KonTtponsHoe l'ilfl){oief;eoMme B
KM MepOTIpUSTHE it pLIu OTPOCHI JUIS MOATOTOBKH
KOMIIETEHITHI
KM1 IoxnroroBka K [K-2-31 1) OxapakTepu3yiTe TOITUBO-PHEPreTHIeCKUil KomIuiekc PO.

YCTHOMY OIIpPOCY IO
pasneny "BBenenue
B DHEPIrETHUKY.
BripaboTka
ANIEKTPUIECKOH
sHepruun"

2) Ilepeuncnure TUIMBI HIEKTPOCTAHIUI

3) I'me HaXOIAT IPHMEHEHHE MEKTPOXUMHUYCECKIE TeHEPATOPHI?
4) Yto TaKkoe 3HEProeMKOCTh SHEPTOHOCUTENS?

5) Kakue Tunsl TEIIOBBIX ABUraTelied ucrnoib3yoT Ha TOC?

6) Kakyro GyHKIHIO BEIIOTHSET SKOHOMan3ep?

7) Uem otmmuarores I'TY ot IITY?

8) s wero ADC BBINOJHAIOT MO 2-X U 3-X KOHTYPHBIM cXxeMam?
9) Uto Takoe OMoJIOrHyuecKast 3anura’?

10) Kakue Tuns! TypOHuH uenonb3yor Ha [OC?




KM2 ITogroroBka k [1K-2-31 1) YTo NOHMMAIOT MOJI 3JEKTPOIHEPTETUIECKOI CUCTEMO?
YCTHOMY OIIPOCY MO 2) Kakue 35eMeHThI COCTaBIISIOT SHEPreTHUECKYIO CUCTEMY?
paznemy "OOmue 3) Kak xmaccupuuupyroTcst yCTaHOBKH IO HaJISKHOCTH
CBEJIEHUs O 3NIEKTPOCHAOKEHUS?
cucremax 4) Yto Takoe dNEeKTpUIECcKast CeTh?
AIEKTPOCHAOKCHUS 5) Kak paccunThIBaIOT 3JIEKTPUUECKUE HATPY3KHU?
MPOMBIIIJIEHHOTO 6) 1o KakuM KPUTEPHSIM KIACCUPHUITUPYIOTCS IEKTPOTIPHEMHUKH?
npexnpusTus” 7) Ha xaxue rpyniis! moapasaesnsroTcs JIEeKTPOIPUEMHHIKH TI0 PEXKUMY
paboTel?
8) Kakue »1eKTponprHeMHIKH OTHOCATCS K TIEPBOH KaTETOPHH 10
HA/IKHOCTH DIIEKTPOCHAOKEHNUs?
9) Kakue s1exkTponprueMHUKH OTHOCSTCS] KO BTOPOM KaTeropuu 1o
HaJISKHOCTH JIEKTPOCHAOKEHUS?
10) Kakwne 31ekTponprueMHUKNA OTHOCSTCS K TPETeH KaTeropuu 1mo
HA/ICKHOCTH DIIEKTPOCHAOKEeHNUs?
11) Ha3HaueHue U BHJ CYTOYHOTO rpadpuKa MEKTPUUCCKUX HArPY30K
12) Ha3HaueHne 1 BHI TOJOBOTO Ipadyka IEKTPHIECKUX HArPy30K
KM3 [ToaroroBka k [TK-2-31 1) JI7st 9ero CITyXKHT U 9TO MPEACTaBIsIeT co00i renepaTop?
YCTHOMY OIIpOCY 110 2) Anst yero mpeAHa3HaveH TpaHchopMaTop, U U3 KaKUX YacTed OH
paszeiny coctout?
"BuyTrpuiexossle 3) KakoBo Ha3HaueHHEe MarHUT NPoBOa?
JNIEKTPUYECKUE 4) Kak ompenenstoT moTepu B Tpancpopmarope?
uernu" 5) Kak ocymecTBisieTcs peryaupoBaHue HapsHKEHUS B
TpaHcdopmaropax?
6) Uto BKirOUaeT B cebst TpaHchopMaTOopHAast MOICTAHIINS?
7) Kax onpeznenstor MecTo pa3MereHus TpaacdopmaTopHOit
MOJICTAHLIMYU Ha IPEANPUATUH?
KM4 [ToaroroBka k [TK-2-31 1) ITepeuncnure criocoObl KaHAIM3ALNHN IIEKTPHUECKON dHEpTHH 10 1
YCTHOMY OTIPOCY IO kB u Beie 1 kB
paszneny 2) Kax npon3BoasT BEIOOp ceueHust kabenei?
"BuyTtpuzaBoackoe 3) UYto Ha3bIBaeTCs SKOHOMHYECKUM CEYEHUEM MPOBOIA?
ANEKTpOCHa0KeHHE" 4) Kakue tursl JIDII BeI 3HaETE?
5) Uro Takoe “mipomyckHas criocobHocts” JIDII? OT yero oHa 3aBUCUT?
6) ITepcriexTuBbI pa3BUTHA 3aKPHITHIX JIDIT
7) Uro Takoe ra3ou30JIMpOBaHHBIC Kabenu?
8) Uro npencraBisgioT co00i KOHCTPYKTHBHO BO3YIIHBIC JIMHU?
9) llepeuncnute TUIB TOKOTIPOBOAOB.
KM5 [ToaroroBka x [K-2-31 1) Kakoe cocTosiHuE CUCTEMBI JIEKTPOCHA0KEHHE TIPUHSITO CUUTATD
YCTHOMY OIIPOCY 1O yCTaHOBUBIIEMCS?
pasneny "KopoTkue 2) KaxkoBbI IpUYUHBI BOSHUKHOBEHHS 3JIEKTPOMAarHUTHBIX MEPEXOIHBIX
3aMbIKaHUs B MIPOIIECCOB B CUCTEMAX dJIEKTPOCHAOKEHNUs?
cucremax 3) Yto Ha3bIBAIOT KOPOTKUM 3aMbIKaHHEM ?
INEKTPOCHAOKEHHS" 4) Kakue 3a1auu peniaroT Mpu pacyere EKTPOMArHUTHBIX
[EPEXOIHBIX ITPOLECCOB?
5) IepeuncnuTe KOIMIECTBEHHBIE OLIEHKU XapaKTepa IepexoJHOTO
npoiiecca
6) UTo olleHUBAET TepMHYECKasi CTOHKOCTh TIEPEX0THOTO Tporiecca?
7) ITo xakoii BeTHYIHHE OLIEHUBAIOT AIEKTPOANHAMIYECKYIO CTOMKOCTE?
8) OT 4ero 3aBUCHUT AJTUTENBHOCTH NEPEXOIHOTO Tpoliecca?
KM6 [ToaroroBka k [TK-2-31 1) Haiite onpeneneHre peakTUBHONW MOIITHOCTH

YCTHOMY OIIpPOCY IO
pazzneny
"KoMmneuncaus
pEaKTUBHOM

MOIITHOCTHU

2) [lepeuncnute yCTpOCTBA, KOTOPBIE CHUKAIOT KOIDDUITESHT
MOIITHOCTH CHUCTEMBI

3) Ilepeuncnure OCHOBHBIC TUIIBI KOMIICHCUPYIOIIUX YCTPOHCTB
4) Kak mpou3BOIAT BEIOOD KOMIIEHCHPYIOIIUX YCTPOHCTB?

5) YkaxwuTe MecTa YCTAaHOBKH KOHJICHCATOPOB Ha IOICTAHIINN




KM7

[ToaroroBka k
YCTHOMY OIIPOCY HO
pazneny "Peneitnas
3aImTa
ANIEKTPOYCTaHOBOK"

IK-2-31

1) Kaxue TpeboBaHUS MPEABSIBISAIOTCSA K yCTPOUCTBAM 3aIIUTHI?

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

3) Uro Takoe BpeMATOKOBas XapaKTepUCTUKa?

4) Ot yero 3auMIIaeT e KOMOMHUPOBAHHBIN aBTOMAaTUYECKUIt
BBIKJIIOYATENb?

5) Kax BBIOMPAIOT TOK CpabaTHIBAHUS CPEICTB 3aIIUTHI?

6) B xakux sJeMeHTax dNeKTPUIECKOi CeTH BO3HUKAIOT MOTEPH
SHEpruu?

7) Uem onpenemnsieTcs BEMMYMHA ITOTEPh SHEPTHH B AEKTPHUCCKIX
cersax?

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

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

KMS8

DK3aMeH

IK-2-31;11K-2-
V1;IIK-2-B1

1.TonnuBHO-3HEpreTUUECKUil KomIuiekc PO

2.Enunas sHepreruueckas cucrema PO

3.PeiHOK 3nexTposnepruu PO

4.0co6eHHOCTH B OCHOBHBIC TPEOOBAHNS K CHCTEMaM
ANIEKTPOCHA0KEHHUS TPOMBIIUICHHBIX TPEIIPUITHI

5.0OcHOBHBIE MOJIOKEHHS TEXHUKO-3KOHOMUYECKHUX PACUCTOB B
3IeKTpOoCHAOKEeHNH. HanpsokeHns aIeKTprIecKux ceTei
6.PexxrMbl HEHTpanu SNeKTPUIECKUX ceTel

7.IlpuemMHUKH D5 NPOMBIIUICHHBIX TPEANPUATHI
8.XapakTepHrcTHKa AIEKTPONPHEMHNAKOB M0 HAZIEKHOCTH
9.PexxuMBI paboTHI AMEKTPOIIPUEMHIKOB

10.2nexTpudeckue Harpy3K U ux rpaduku

11.Ha3Ha4yeHue 1 0cOOCHHOCTH AIEKTPHIECKHX CeTeil HAPsDKCHUEM JI0
u Beire 1000 B

12.Bo3aymiHble TUHUN

13.KabenbHble THHIH

14. ToxorpoBo b

15.CxeMBI 1 OCHOBHOE 3JIEKTPO0OOPYI0BaHHE INIaBHBIX
MOHU3UTENBHBIX MOJICTAaHLUI

16.CtpykTypa 1IeXOBBIX ITOJACTAHLIUN U ceTel

17.BBI00Op yrcna 1 MOITHOCTH CHIJIOBBIX TPAHC(HOPMATOPOB
18.Bp160p MecTa pacnooKEHHUs TIIaBHBIX U EXOBBIX MOJCTAHIIUI
19.Pacuer TOKOB KOPOTKOT'O 3aMbIKaHHS
20.27eKTpOAMHAMUYECKOE U TEPMUYECKOE IEHCTBUS TOKOB KOPOTKOTO
3aMBIKaHUS

21.BBIOOD 2MEKTPUYECKUX alapaToB U TOKOBEAYILINX YacTen

22 DNeKTpUYECKHI pacdyeT OCBELICHHS

23.CpezncrBa KOMIIEHCALUN PEAKTUBHON MOLIHOCTH

24.0cHOBHBIE pacyeThl IPH KOMIICHCAIIUH PEAaKTHBHONW MOIHOCTH
25.KOHCTPYKTHBHOE BBIIIOJHEHUE U pa3MeIleHHe KOMIIEHCHPYIOIUX
YCTPOMCTB

26.TpeboBaHUs K peIeHHON 3alIUTe AMEKTPOYCTaAHOBOK
27.3amuTa 1 aBTOMaTHKa JMHUH dJEeKTponepeiaun.

28.3amuTa 1 aBTOMaTHKa JIEMEHTOB CTaHLMH, TOACTaHLIUS U
noTpeOuTeNel MEKTPHUIECKON SHEPTHUH (3aIINTa TEHEPATOPOB,
TpanchopMaTopoOB, IBUTATENEH U T.I1.)

29.TlousaTHs 00 aBTOMATHYECKOM MOBTOpHOM BKiIroueHHU (AIIB) u
AaBTOMATHYECKOI 9acTOTHOI pasrpy3ke (AUP)

30.Peanusanus peneifHOM 3alUThl U CXEM aBTOMAaTHKHU




KM9 3ager IK-2-31;11K-2- 1) OxapakTepu3yiTe TOIINBO-3HEPTeTHIECKHit KoMIeke PdD. 2)
Y1;IIK-2-B1 [Tepeuncnure Tunel 3nekTpocTanimii 3) ['1e HaxXoAAT MpUMEHEHUE
ANEKTPOXUMHYECKHE TeHepaToprl? 4) UTo Takoe SHEPrOEMKOCTb
sHeprorocurens? 5) Kakue TUIBI TETUIOBBIX IBUTATENEeH UCTIONB3YIOT
Ha TOC? 6) Kakyro QpyHKUIHMIO BRIOJHSET 35KOHOMai3ep? 7) Uem
ormmmyatorcs I'TY ot III'Y? 8) st wero ADC BBINONHSIOT 10 2-X 1 3-X
KOHTYpHBIM cxeMaM? 9) Uto Takoe Omonormueckas 3ammra? 10) Kaxue
TUIMBI TypOouH ucnone3yoT Ha IOC? 11) Kakue Tpebosanus
MPEbSBISIOTCS K ycTpoiicTBaM 3amuThl? 12) Kakue cpencra
WCTIONB3YIOT IJIS 3aIUTHI ceTeil OT KOPOTKUX 3aMbIkaHmi? 13) YUto
TaKoe BPpeMATOKOBas xapakrepuctuka? 14) Ot dero 3amuimaer memnb
KOMOWHHMPOBAaHHBIN aBTOMaTHYeCKUH BBIKIIOUaTens? 15) Kax
BBIOUPAIOT TOK CpabaThIBaHUS CPEICTB 3amUThI? 16) B kakux
AIIEMEHTaX JEKTPUUECKON CEeTH BO3HHUKAIOT roTepH sHepruu? 17) Yem
ompezensercs BeIUINHA TOTePh SHEPIHHU B MIEKTPUIECKHX ceTax? 18)
Kaxkoit sHepreTuueckuit moxkasaresb HOPMUPYETCs A1 KPYMHBIX
norpeduteneit sHeprun u nouemy? 19) Ilepeunciure Mepsl,
MpUMEHSIEMBIC IS TOBBIIICHUS Ka4ecTBa MOTPeOIsieMon
JNIEKTPOIHEPTUN

5.2. Ilepedens padoT, BbINoJIHsIeMbIX 0 AucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

[IpoBepsiembie
Kon HasBanue
AGOTh AGOTh WHIIKATOPHI Copnep:xaHue pabOTHI
p p KOMIIETEHLIUI
P1 KonTtposbHas I1K-2-31;11K-2-B1 ITpumeph! TeMBI TOKIJIAIOB MO CAMOCTOATENBFHOM padoTe
pabora 1) Onepreruka PO u 3apyOexxHBIX CTpaH

2) CtpoutenbctBo miotud [DC

3) Ocob6ennoctu padoTsl 'DC B GaaHce MOITHOCTH (B CYyTOYHOM
rpaduke Harpy3Kn)

4) Texumueckoe BogocHadxkenue TOC u ADC

5) TonmuBHOE XO3SHCTBO AIEKTPOCTAHLIUN

6) OCHOBHBIE TIOJIOXKEHNS TEXHUKO-YKOHOMHUIECKHUX PACUCTOB B
AIIEKTPOCHAOKEHUN

7) OcobenHoctu TpaHcHopMaTOPOB B CHCTEMAX IMEKTPOCHAOKEHUS
8) IIpuHUMT perynupoBaHUs HAPSKEHUS B CUIIOBBIX
TpaHcdopmaTopax

9) ABTOoTpaHC(HOPMATOPEI

10) KoHCTpYKTHBHOE BBITIOJIHEHHE BHYTPHULIEXOBBIX 3JIEKTPHUECKUN
cereit

11) OcHoBHOE 371eKTPO0OOPYIOBAHIE IIEXOBBIX CeTel

12) KoMIOHOBKA TJIaBHBIX TOHU3UTEIBHBIX MTOICTAHIIHNA

13) IlpumeHeHHEe OJIOYHBIX CXeM

14) KoHCTpYKIINH pacnpeneTuTeNbHBIX YCTPOHCTB

15) OtobpaxeHne epexoHOTO Mponecca B INHEAPU30BAHHON
CUCTEME BTOPOTO MopsaKa

16) MaTeMaTH9IECKIE MOJICITH JJIEMEHTOB SHEPTOCHCTEMBI

17) DnexTpoMexaHHUECKHE peile: JMEeKTPOMarHUTHEIC, HHAYKIIMOHHEIE.
Pene ¢ repMeTH3UpOBaHHBIMI KOHTaKTaMU

18) VcTouHMKM ONEPaTUBHOIO TOKA Ha MOCTOSIHHOM U IIEPEMEHHOM
TOKE

19) TenemexaHU3aUs U JUCIETYSPU3AHS HA YIEKTPOCTAHIUAX H
MOJICTAaHLUAX

20) Dkcrutyartarys MUPPOBBIE YCTPONUCTB PEeICHHON 3aIIUThI

5.3. OueHo4yHble MaTepPHaIbI, HCIOJb3yeMble I IK3aMeHa (onucanne OWJIeToB, TECTOB M T.II.)

DK3aMEHAIMOHHBIH OUJIET MO AUCIUILTHHE BKITFOYACT B Ce0s JIBAa TEOPETHYECKHUX BOTIPOCHI ITO TeMaM, U3JI0KEHHBIM B 4 pasjerne
nannao#t PIT/I. bunersr xpaHstcs Ha kadenpe U YTBEPIKICHBI €€ 3aBEAYIOIIIM.

O6pa3zen sK3aMeHaIIOHHOT0 Ouera:

MuHICTEpCTBO HAyKH M BRICIIEro oOpa3oBanus Poccuiickoit denepanin
HosoTponmxuii ¢pumman

®DenepabHOrO TOCYIaPCTBEHHOTO aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKICHUS
Beicmrero o6pa3zoBaHus

HaunonanbHsIi HccaenoBaTeNbCKUN TEXHOJIOTHYECKHT YHUBEPCUTET
«MUCUC»

Kadenpa 25mekTposHEpreTHKHI U 3JEKTPOTEXHUKU
BUJIET Ne 0
Jucuumuinza: «OO01mas sHepreTuKay




Hamnpasnenue: 13.03.02 DaexkTpo3HepreTHKa U IEKTPOTEXHUKA
dopma 00yUIeHUS: OUHAs, 3a0THAS

dopma npoBeIeHHs YK3aMeHa: MUChbMEHHAs

1. Equnas sHepreruyeckas cucrema PO.

2. 3amuMra 1 aBTOMaTHKa JUHUN 2JIEKTPOIepeadn.

IIpuMepbl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHMUS

DnekTpuyeckas CTaHIUS — 3TO. ..

3NIEKTPOYCTaHOBKA, MPOU3BOAAIIAS MEKTPUUECKYIO SHEPTUIO

NIEKTPOYCTAHOBKA, IIPOU3BOSILAS NEKTPUUECKYIO U TEIUIOBYIO SHEPTUIO

JJIEKTPOYCTAHOBKA, IPOU3BOIAIIAS DIEKTPUUECKYIO UM IEKTPUUECKYIO U TEILIOBYIO SHEPTUI0

Onexrpudeckast HOACTAHIUS — 3TO. ..

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

B coctas EDC PO He BX01UT 00beANHEHHAS SJHEPTeTHYECKAsl CHCTEMA
Vpana

Cubupu

Boctoka

Cesepo-3anana

CesepHoro Kapka3za

TpamuunoHHBIE MEKTPOCTAHIUH ITO. ..
K3C, COC

I15C, TEOT2C

ADC, I'9C, KOC

MexaHuuecKasi SHEPTUs BOJAHOTO IIOTOKA PEKU (THAPaBIMYECKas SHEPIUs) IPeoOpa3yeTcs B AIESKTPHUYCCKYIO SHEPIHIO Ha
ADC

T2C

IaC

KABC

OCHOBHOM THII 2IEKTPOCTAHIUH PACIIOaraeMblil B IIEHTPE MEKTPUIECKUX U TEIUIOBBIX HArpy30K
I'TY

I'PoC

ADC

I'9CuT'ABC

TOoL

OHeprus, BbIIENsAeMas IPU CTOPAHUU KAMEHHOTO YIiIs, Topda, ra3a, HeTH U APYTHX BUAOB TOILIUBA, Ipeobpa3yeTcs B
NMEKTPUUYECKYIO SHEPTUIO Ha

ADC

ToC

IaC

KABC

MexaHuueckast SJHeprHs BO3AYIIHOTO MOTOKA IMpeodpasyeTcs B AIEKTPHUECKYIO SHEPIHIO Ha
ADC
T2C
Iac
B3C

Kaxue snekTpocTaHIIMU OTHOCAT K pa3psily BBICOKO MAHEBPEHHBIX?
KOHJICHCALlUOHHBIE

TEIUIOAJIEKTPOLIEHT PN

THIIPORJIEKTPOCTAHIIUH

ATOMHBIE 1EKTPOCTAHLIUU

reoTepMallbHbIE 3C

ITo xaxuM pHU3HAKaM Pa3HeNAIoT JIEKTPHUYECcKUe CTaHIMN? BeIOepruTe 0IMH HITH HECKOJIBKO OTBETOB!
10 BUJY UCIOJIb3YEMOI SHEPTUN

10 BUAY TEILIOBOI'O JIBUTaTENSA

10 BUAY JIEKTPUYECKOTO JBUraTENst

10 BUAY OTIIYCKAaeMOM 3HEPIUu




[IpUHINOBI TOCTPOECHUS CXEM AIEKTPOCHAOKECHHS
OTKa3 OT XOJO/IHOTO pe3epBa

pasnenbHas paboTta JIHHUHA U TpaHChopMaTopoB
1enecooOpa3sHoCTh

HaJIeKHOCTh

rIyOOKO€ CEKIIHOHUPOBaHHUE

K I kateropuu no crenexu 6ecrepe00ifHOCTH AMEKTPOCHAOKEHUS] OTHOCATCS HIIEKTPOIPHEMHUKH
HEPEPBIB B ANIEKTPOCHA0KEHUH, KOTOPOE BlIeYET 3a c000H 00s13aTeNbHOE OTKIIIOYEHNE 000pYyI0BaHUE
OTACHOCTD JAJISl )KU3HU JI0AEH

KOPOTKHUE 3aMBIKaHUS

ITepepbIB B 25eKTpocHA0KEHHH [UTS | KaTeropuu I0IrycKaeTcst Ha BpeMst
BKJIIOYCHIS pPe3epBa CHJIaMHU ISKYPHOTO ITepcoHaja

aBTOMAaTHUYECKOTO BKITIOUEHHS pe3epBa

BBITIOJIHCHHSI OTIEPaLIUil AUCIIETICPOM

I'myGokoe ceKImoHNpOBaHNE IPUMEHSIETCS IS
YMEHBILIEHHNS CONIPOTUBIICHUS

00€eCIIeueHNs! ¥ NOBBIIICHHS HA/ISKHOCTH
YMEHBILIEHUS KOJIUUECTBA MEKTPUUECKUX alllapaToB

[TuraHue KPYIHBIX U 0CO00 KPYIHBIX IPEIIPHATHI BBIOJIHSAIOT HAPSDKCHUCM
110 kB

220 xB

6 kB

330 xB

500 xB

35 kB

Pacuer Harpy30k npou3BOAUTCS

TIOCJIC COCTABIICHUS CXEM IEKTPOCHAOKCHUS
HAa 3aKJII0OYUTENBHOM CTaluy IPOEKTUPOBAHUS
Ha Ha4YaJbHOM CTaJMH IPOCKTUPOBAHUS

VicxoHbIe IaHHBIC LTS OMPEACIICHUS HArpy30K
reHepalibHbIN [U1aH

BEIOMOCTh HAIPY30K

cxema

YCTaHOBIICHHAS! MOIIIHOCTh

K03 QUITUCHTBI

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

300 06/MuH

1500 06/Muu

3000 06/MunH

1000 06/MuH

Cunossle TpaHC(HOPMATOPHI U aBTOTPAHC(HOPMATOPHI IPeJHA3HAUCHEI
JUISL IOHIDKEHUS HANPSDKEHUS U TOKa

JUTSL TIOBBIIICHHUS HATIPSDKSHUS M TOKa

JUIs IpeoOpa30BaHMs HATIPSKCHHS

JUIs ipeoOpa3oBaHus TOKa

JUIsl IpeoOpa30BaHust BHEPTHU C OJHOTO HANPSDKEHHS Ha JPYroe

MomrocTs Tpancdopmaropa ITIIT onpenensercs

aKTUBHON Harpy3Kkoi MpeAnpusTHs U PeaKTUBHON MOITHOCTBIO CUCTEMBI
PEAKTUBHON Harpy3Koi NpeanpUsaTUs U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOU HArpy3Koi NMpeAIpUsSTHs U IOJTHON MOIHOCTBIO CUCTEMBI

HawuBeIroHeas MOITHOCTE TPaHC(HOPMATOPa 3aBHCUT OT
BEJTMYMHBI XapakTepa rpaduka JIeKTPUIeCKOH Harpy3Kn
JUTUTENILHOCTH HapacTaHHs HArPy3KH 10 roJam

qucia 4acoB paboThl IPENNPUATHUSL

CTOMMOCTH 3JIEKTPOIHEPTHH

3apInIaThl 0OCTYKHUBAIOIIETO IIEpCOHANA




Yucno 1exoBbIX TpaHC(HOPMATOPOB OMpEIesIeTCs

THUIIOM TpaHc(hopMaTopa

€IMHUYHOW HOMUHAIILHON MOIIIHOCTBIO TpaHchopMaTopa
K03 GHUIUEHTOM 3arpy3KH TpaHcdhopmaTopa
TEMIIEpaTypoi Bo3tyxa

BrikimrouaTenyt Harpy3o0K MmpeaHa3HadeHbI IS
KOMMYTaIlUll HOMUHAJIBHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKIMAX

Pa3beaunuTeny nmpeaHa3HadeHsl A

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

ABTOMAaTHUYECKOTO OTKIIIOYEHUS TOKOB

nepeBoJia ¢ OJHON MapaulenbHOM BETBH Ha IPYTYIO

Pa3zwequHUTENN BRIONPAIOT IO

HOMHHAJIBHBIM [TapaMeTpam

Harpyske BTOPHYHBIX LeNeit
NEKTPOJAUHAMUYECKOH U TEPMUUECKON CTOMKOCTH
XapaKTEPUCTUKE TOKOOIPAaHUYECHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIHHUTEINH. .
pyOsimero Tuma

HO/IBECHOTO THIA

TOPU30HTAJILHO - TOBOPOTHOTO THIA

KaTSIIEeTo THIIA

BaKyyMHOT'O THIIa

PazpenuHuTENSIMU HE AOMYCKAETCS BBIIOIHSTD CJIEAYIOLIME ONEepallul
OTKJIIOUCHHUE U BKIIOUCHHE HeHTpasied TpaHC(OPMAaTOPOB B JTIOOBIX pEKUMaX
CO3/]aHHe BUIUMOTO Pa3phIBa B OTKIIOYEHHOH AIIEKTPUUECKOH Lenu
OTKJIIOUEHHUE U BKIIIOUEHHUE 3aPsAHOIO TOKA IIHH

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

Pa3penuHuTENN BEIOMPAIOT TIO

HOMUHAJIbHBIM I1apaMeTpaM

Harpy3Kke BTOPHYHBIX IieTeil
3NIEKTPOAMHAMUYECKOI U TEPMUUECKOH CTOMKOCTH
XapaKTEpUCTUKE TOKOOIPaHUYECHUS

KopoTko3aMbIkaTenb - 3T0 KOMMYTallMOHHBII anmapar...

npeHa3HaYeHHBIN U OTKITIOUYCHHS JICKTPUIECKOH e B HECHOPMAJIBHBIX PeXXUMax paboThl TpaHC(hOpMaTopa
IpeAHa3HAYEeHHBIN Ul OTKIIIOYEHUS MEKTPUYECKON LeNH IPU KOPOTKOM 3aMbIKaHUU

HpefHa3HaYeHHBIN I CO3[JaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUs B LIEMH TpaHC(hOpPMaTOpa MPH BUTKOBOM 3aMbIKaHHU
BHYTPH TPaHC(OPMATOPA C LSO €T0 JaTbHEHIIET0 OTKIIOYEHUS

C CaMOBO3BpaTOM IIpeIHA3HAYEHHBIH I CO3/JaHUs UCKYCCTBEHHOI'O KOPOTKOT'O 3aMbIKaHHUs IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
IIpeIHa3HAYECHHBIN Ul yIPABICHUS IEKTPUYECKOM LENbIO IPU KOPOTKUX 3aMBIKAHUAX

Otaenurenu nperHa3HauCHbI

JUISL py9HOTO OTKJTIOUEHHSI 00ECTOUCHHBIX I[eTeH

JUIsl py4HOTO OTKJIFOUEHUS 1ieTell 101 Harpy3Koi

JUISL aBTOMAaTHYECKOTO OTKIIFOUECHHSI 00ECTOUEHHBIX LIeTeH
JUIS AMCTaHIIMOHHOTO OTKJIIOUEHHUS LieTiel ¢ Harpy3Kou
JUIs1 aBTOMaTHYECKOIO OTKIIFOUEHUS 1IeTiell 101 Harpy3Koi

OTenuTeNb OT Pa3beIUHUTENS OTIUIACTCS
rabapuramu

crocoOoM raieHus 1yru

ITOCKOCTBIO JBHMKCHHS HOMKEH

KOHTAKTHOM CHCTEMOI

MPUBOIOM

B orxmogatomux ammaparax 10l kB He npuMmeHseTcs cioco0 rameHus Iyru
JIBIDKEHHE AYTH B MArHUTHOM I10JI€
MHOTOKPATHBINA Pa3pbIB LIENIU TOKA




TalIeHne JyTU B y3KUX LEeMIX
YIAIUHEHNE TyTH
JIeNIeHUE IJIMHHOM AYTH Ha psifi KOPOTKUX

ABTOMaTHYECKHE BBIKIIOUATEN IIPUMEHSIOT B JJICKTPOYCTAHOBKAX
no 1 xB

1o 6 kB

no 10 xB

BrikirouaTeny Harpy3o0K MpeaHa3HaueHbI 15
KOMMYTaI[UFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Croco0Bl rameHust MMeKTPUIecKOit TyTH UCTIONb3yeMble B anmapaTax g0 1000 B

ralieHue YT B ra3ax BHICOKOTO JIABJICHHUS, ABKEHHE JYTH B MArHUTHOM IOJIE, YIUIMHEHUE IyTH

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

TalIeHue IyTd B BaKyyMe, YIUIMHEHHUE TyTH, JBIKEHIE TyTd B MATHUTHOM I0JIe

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

YAJIMHEHHE JIyTH, IBU)KCHHUE JIYTH B MATHUTHOM I10JI€, ACJICHUE JUIMHHOM Iy Ha sl KOPOTKUX, TallIeHUE {YTH B y3KUX LIENISAX

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

ralIeHue IyTy B Macie

TalIeHue IyTH B BAKyyMe

raiieHue Iy 3a CYeT CHHXPOHHU3AMH MOMEHTa OTKIIFOYEHHs ¢ O€CTOKOBOM May30ii
TalIeHue J{yra B y3KUX LIENAX, yAJTUHEHHE TyTH

W3mepurenbHbIe TPAaHC(HOPMATOPBI TOKA NMPEAHA3HAYCHBI IS
WU3MEpEHHs IEPBUYHBIX TOKOB

WU3MEpEHHs BTOPUIHBIX TOKOB

npeoOpa3oBaHusl IEPBUYHBIX TOKOB B CTaHIAapTHBIE BTOPUYHBIE

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIONPAIOT
[0 HOMHHAIIBHBIM ITapaMeTpam

10 KOMMYTaIIMOHHOH CIIOCOOHOCTH

10 TEPMUYECKOH U MEKTPOJHHAMHICCKON CTOWNKOCTH
0 XapaKTEPUCTUKE TOKOOTPAaHWICHHS

10 HAarpy3Ke BTOPUYHBIX Lenen

Jli CHUXKEHUS TEMIIEpaTyphl IUIABIEHNUS BCTABKU B IIPEJOXPAHUTENSX C HAIIOJIHUTEIEM UCTIONb3YETCS
MeTaJLTypriaueckuit 3 dexT - Ha MOJOCKH MeIH HaMasHbI MIAPUKH 0JIOBA

IPOPE3HU, YMEHBIIAIOIINE CEYCHUE

yCTaHaBJIUBAIOTCA NapaljiebHbIE [UIABKUE BCTABKU U3 Pa3HbIX MAaTEPUAIIOB

IUIACTUHBI IEPEMEHHOTO CEUEHUS

HAIOJIHUTENb, KOTOPBII IIPHU TallleHNuH ATy OKUCISIETCs (peaKiust MpoTeKaeT ¢ MOTIOIEHUEM SHEPTUH)

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

AJIIOMUHMH, CTajIb

M€Ib, ATFOMUHUH

MeJib, CTalb

Menib, cepedpo

[IpumeHeHne KaKuX IUTaBKUX BCTABOK pa3permaeTcsi?
KaJINOPOBaHHBIX

HEKaJIMOPOBaHHBIX

nro0oro THIa

B 3aBUCUMOCTH OT CUTYyalluH

Kak cieayer BbIOMpaTh NPeIOXPaHUTENN?

10 OTKJIFOYAKOIIENH CIIOCOOHOCTH

10 BKJIFOYAIOIIEH CIIOCOOHOCTH

10 TPEAEIbHO JOIMYCTUMOMY TOKY, BO3HHMKAIOILEMY TP BKItoYeHHH Ha K3

Br16op cxem 31eKTpOCHAOKEHUS 3aBUCHT OT
KaTeropuu notTpeduTenei




pacyeTHO MOIIHOCTH

YIaJICHHOCTH OT UCTOYHHUKA ITUTAHUS
KOJIMYECTBA ITOICTAaHIINH

PO3bI BETPOB

Pa3nenbHas pabora nuHuit 1 TpaHCPOPMATOPOB NIPHUHUMAETCS
C LIEJIbI0 YBEIUYEHUS COIIPOTUBIIEHUS U, yMEHbIIEHU TOKOB K3
SKOHOMHH 3IEKTPOOOOPYTOBAHUSL

YMEHBIIIEHHS TOTEPh

CeueHns IPOBOJIOB U KM Kabenel BEIOUpAroT
N0 TEXHUYECKUM YCIOBHSAM

0 Ha/ISKHOCTH

10 5KOHOMHYECKHM YCIIOBHSIM

KaIMUTalbHBIM 3aTpaTaM

CeueHns MPOBOJIOB | KW Kabenel BRIOUpAtoT
O cTI0co0y MPOKIAAKA

0 HOMHWHAJIbHOMY HAIPSXKECHUTO

0 CTOMMOCTH

10 MOTEPSIM HAIPSHKECHUS

Jlvnust u3 kabesel, npeIHa3HaYCHHAS VIS IIEPEeIauu SJICKTPOIHEPIUU Ha PACCTOSHHUE HA3bIBACTCS
KaOeNbHBIN KaHal

KaOenpHas JIMHUS

KaOembHas TpaHILes

KabeJIbHas dCTaKana

Pacmudpyiite mapky cunosoro xabens ACB 3*95

TPEX)KUIIBHBIA Ka0esbh CO CBUHIIOBOM 000JI0UKO# ¢ METHBIMH KHIIAMH, TUTOIIAABIO CeueHUs 95 MM2
JIBYX)KHITbHBIN Ka0Oellb CO CBUHIIOBOW 000JI0YKOW C MEAHBIMHU KHJIAMH, IIOMIAIBI0 CeYeHUs 95 Mm2
TPEX>KWIBHBIA KabeJb CO CBUHIIOBOM 000JIOUKO# ¢ alFOMUHUEBBIMU JKUJIAMH, IDIOMIABI0 ceYeHUI 95 MM2

TexHUUYECKHEe YCIOBHS BIOOpA CEUECHHIA BO3AYIIHBIX U KaOCTbHBIX JTMHUI
0 HATPEBY PacYeTHBIM TOKOM

YCIOBUSM KOPOHUPOBAHUS

MEXaHHUYECKON MPOYHOCTH

KalUTaJIbHBIM 3aTpaTaM

HarpeBy OT KpaTKOBPEMEHHOTO BBIJIeNIeHHs Teruia TokoM K3

crnoco6am MpoKIaaAKU

MOTEPSIM HANPSHKEHHS B HOPMAJIBLHOM M MOCTICaBAPUHHOM PEeXKUMaX

Br160p 95KOHOMHUUECKH 11EIeCO00pa3HOTO CEUCHUS IPOU3BOASAT
110 HOMHHAJILHOMY HarpshKEHUIO

110 5KOHOMHWYECKOH INIOTHOCTH TOKa

HpPUBEICHHBIM 3aTpaTaM

10 HarpeBy pac4eTHBIM TOKOM

B 3aBucumocTH OT Ha3HA4YEHUS ITMHOIPOBObI IIOAPA3AEIIIIOTCS
HA MarucTpajbHbIE

Ha pacrpeenuTeNlbHbIe

Ha aBapuUiiHbIE

Ha TPOJUICHHbIE

Ha OCBETHUTEIbHBIE

Ha CMELIaHHbIE

IIpu Tokax 6onee 3000 A npu CISIYIONINX CEUCHUSIX IPUMEHSIOT ITHHBI
KopoO4arbie

HPSMOYTOJIBHEIE TPEX MTOJIOCHEIC

HPSMOYTOJIBHBIE IBYX TTOJIOCHBIC

KpyIJible
HPSIMOYTOJIbHBIE OJTHOTIOJIOCHBIE

TparchopMaTOpsl TOKA HE BEIOMPAIOT MO CISAYIOMEMY YCIOBHIO
O KJIacCy TOYHOCTH

10 TOKY

10 BTOPUYHOM Harpyske

MO0 HAIPSKEHHUIO




10 OTKJIIOYAIOIIEH CIIOCOOHOCTH

W3mepurensHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM I1apaMeTpaM

0 KOMMYTaI[HOHHOH CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMUIECKON CTOMKOCTH
10 XapaKTePUCTUKE TOKOOIPaHUYEHUS

10 HAIPy3KE BTOPUYHBIX LICNEH

TparchopMaTOphI TOKA IpeJHA3HAYCHBI

JuIs IpeoOpa3oBaHus HEPBUYHOTO TOKA /10 3HAUCHUH Hanbosee ynoOHBIX I H3MEPUTEIBHBIX IPHOOPOB

JUISL OTIENICHUSI TIEPBUYHBIX IIeTieif OT BTOPHYHBIX

JUIsl peoOpa3oBaHus TOKA B IEPBUYHBIX LIETISAX

JUIs IpeoOpa3oBaHus MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHIHH M TSI OTJCTICHIS IEPBUYHBIX IeNe OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS NIEPEMEHHOTO TOKa

Kakue cxeMbl IPUMEHSIIOT IIPU PABHOMEPHOM paclpeelICHUH Harpy3Ku 10 Iutomann?
panuaibHble

MarucTpajibHble

CMCILIaHHbIE

KOJIBLIEBBIE

paclpenenuTeabHble

Kakue cxembl 3JIeKTpUYECKUX CETeH MPUMEHSIOT IIPH HAJTMYUU TPYI HArPY30K C HEPABHOMEPHBIM pacipe/esieHueM UX 110
IUIOIIAax 11exa?

panuanbHbie

MarucTpajibHble

CMeIIaHHbIE

KOJIbIIEBBIE

Kaknmu TocTOMHCTBAME 001aTal0T MarHCTPAIBHBIC CXEMBI JICKTPHUSCKUX CEeTeH?
HaIEKHOCTD

npocToTa

JIeHIeBU3Ha

BBICOKasi THOKOCTE CETH

BCE MEPEUHCICHHOE

Kaknmu HemocTaTKkaMH 001a1al0T paTuaibHbIC CXEMBI?
HEIKOHOMHYHOCTB

OrpaHuYeHHas THOKOCTh CETH

HeOOoJIbIIast HA/ISKHOCTD

T'onoBoii pacxon MEKTPO3HEPIUU IPEAIPUATUEM YIUTHIBACTCS
MIOJIHOM pacyeTHON MOIIHOCTHIO

YCTaHOBJICHHOH MOIITHOCTHIO

CpeIHEr010BOM MOLTHOCTHIO

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

KaTErOPUH HAJCKHOCTHU B MIEKTPOCHAOKEHUH
CMEHHOCTH MPEAIPHATHS

XapakTepa [POU3BOCTBA

TEXHOJIOTMYECKOT0 Ipoliecca

B kxaxux cirygasx 000CHOBaHO COOPY)KEHHE 3aKPBITHIX ITOICTAHIHN?
IIPH CTPOUTENHCTBE MTOJICTAaHINI ITTyOOKOTO BBOJIA

MIPU PaCIOJIOKEHUHU Ha CETUTEOHOHN TePPUTOPHUU TOPOIa

B 30HAX MPOMBIIUICHHBIX YHOCOB

P HEOOXOTUMOCTH CHYKEHHSI YPOBHS ITyMa

HET BEPHOTO OTBETA

Jlomyckaercst 11 mpuMeHEeHHe TPOCOBBIX MOJTHIEOTBO10B HA OPY 35 kB u BbIme?

HE JI0NyCKaeTcs

Joryckaercs Ha Beeil reppuropun OPY

JIOTIYCKAeTCs TOJIBKO Ha/l OLIMHOBKOM, €CIM 30HBI 3aIUTHI CTEPIKHEBBIX MOJHHUEOTBOOB HE 3aKPBIBAIOT BCIO Teppuropuio OPY
JIOTYCKAaeTCsl TOJIBKO HaJ| CEKIUSIMH U IIMHAMU

KomneHcupyrolnye ycTpoicTBa, MOLHOCTh KOTOPBIX YYUTBIBACTCS IIPU OIPEAEICHUH OJHON PaCU€THOM MOIIHOCTH, IPUMEHSAETCA




JJIA KOMIICHCAIlH €CMKOCTHBIX TOKOB
JUIA KOMIICHCAallun peaKTI/IBHOﬁ MOIIHOCTHU
JJIsI KOMIICHCAIlMH1 MOTEPb MOIIIHOCTH

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

yCIIOBHUIO OanaHca akTUBHOW MoUTHOCTH Ha mmHax [TITT

yc0BuUIO OanaHca moJHoW MomHOCTH Ha muHax [TITT

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

KpuTepnu oLieHUBaHMS OTBETa HA HK3aMEHE

OLeHKa «OTIMYHO» BBICTABISIETCS, KOTIa 00YUAIOIIMICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, leflaeT apryMEHTHPOBAHHBIE BEIBOBI H 000OIICHIS, IIPHBOANT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaieHHE
MOHOJIOTHYECKOH PEedb0 1 CHOCOOHOCTH OBICTPO PEarnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOLIO» BBICTABIISAETCS, KOTAa 00yJarouiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHYECKHE 3HAHUS, BIAaJEeT
TEpMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIEC BHIBOIBI M 0000IIEHNS, IPUBOAUT IPUMEPBI, HO P 3TOM JIEIAET HECYIIECTBEHHBIC
OIIHMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO WIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH MTPEIoAaBaTeleM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABILSIETCS, KOT1a 00yJaroIUiics HErTyOOKie TeOpEeTUIeCKHe 3HaHUS, IPOSIBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3a SIBIICHUH 1 IIPOLIECCOB, HEIOCTaTOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNUS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCTIPABUTH TOJIBKO IPH KOPPEKIUH MPEIOAaBaTEIeM.

OlLeHKa «HEYJOBIETBOPUTEIBHO» BBICTABIISCTCS, KOTAA 00yJarouiicss JeMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEAMETa,
HE yMeeT JIeNaTh apryMEHTHPOBAHHBIC BBIBOIBI M IPHBOUTH IIPUMEPHI, HE BIAJECT TEPMUHOJIOTHEH, IIPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIE0BATENEHOCTHIO U3IIOKEHNUS, AENAeT OMIMOKH, KOTOPhIe He MOXKET UCIIPABUTh JaXKe IPH KOPPEKIINH
Hpero/iaBaTesieM.

ITpoxoskeHre KOHTPOJIBHOTO MEPOIPHATHS 10 clladue 9K3aMEHA CUNUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €T0 OLICHUBAHUU
TMOJTy4eHA OLIEHKA HE HIKE «YIOBICTBOPUTEIHHOY.

IIpu oLleHUBaHUK KOHTPOJIBHOM PabOTHI HCIONB3yeTCsl OMHAPHAS CUCTEMA!
"3a9TeHO" BBICTABIISICTCS, KOTIa 00YJaroHiicst IPaBHIIBHO BRITOTHII He MeHee 60 % oT o0beMa 3a1aHus.
"He 3a4TeHO" BBICTABIIACTCS, KOT/Ia 00yJaOMNIiCS IPaBUIIBHO BRIOIHIIT MeHee 60 % oT o0bema 3a1aHus.

ITpu oneHrBaHNK J1TAOOPATOPHBIX PAOOT UCIIONB3YETCs OMHAPHAS CHCTEMA:
"3a9TeHO" BBICTABIIAETCS, KOT/Ia 00YJaIONIHIACS MPaBUIBLHO BHITOIHII HEe MeHee 60 % oT oObeMa 3a1aHusl.

"He 3a4TeHO" BBICTABIIACTCS, KOT/Ia 00yJaomuiics IpaBUIbHO BRIMOIHIII MeHee 60 % oT o0bema 3a1aHus.

HpI/I MOBCACHUH DK3aMCHA B AUCTAHIUOHHO KPUTCPUAMHA OLICHKU ABJISAKOTCA:

«OTnnIHOY: [Momyduenune Gonee 90 % GaIIOB MO TECTY MPH BHITOJHEHUH TECTA 332 PErJaMEHTHPOBAHHOE BPEeMS
«Xopoo»: Iomyuenue ot 75 10 90 % OannoB MO TECTy IMpPHU BHINOJHEHHH TECTA 34 PEITTAMEHTHPOBAHHOE BpeMs

«Y IOBIIETBOPUTEIBHOY: Ionydyenue ot 50 1o 75 % GaysI0B MO TECTY NPH BBINOJIHEHUH TECTA 3a PErJIaMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, TO1, 3I11. aapec
JI1.1 | beicrpunkuii I'.®. OCHOBBI PHEPTETHKA: YICOHHUK Mocksa: Knopyc, 2012,
JI1.2 | JLU. ITyrau, ®.A. Herpanguunonnast sHepreTuka Hsn-so HI'TY, 2006,

Cepant, [1.®. CepaHT |— BO30OHOBIIIEMbIS

MCTOYHHUKH, UCTIOIb30BaHNE
OGromacchl, TepMOXHUMHUYECKas
MOATOTOBKA, IKOJIOTHYECKast
6e3omacHOCTh: yueOHOE
nocobue

JI1.3 [KymuaoB A.A. TennoBele 2NEKTPUUECKUE Mocksa: UHOPA-M, 2013,
craHuuu. CxeMbl 1
obopynoBaHue: yaeOHOe

nocobue
JI1.4 |B.IL I'openos, C.B. O6mas sHepreruka. Ku. 1. Mocksa, bepaun: upekr-Menua, 2016,
T'openos, B.C. AnbTepHATHBHBIEC HCTOYHHKH http://biblioclub.ru/index.php?
Topenos u ap. , o SHEPTHH: YICOHUK page=book&id=447693

pen. B.II. T'openoga,
E.B. lBanooit




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.5 |Cubukun 101 OCHOBBI NIEKTPOCHAOKCHUS Mockga ; bepnun: upexr-Menua, 2014,
00BEKTOB: yueOHOe mocodre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.6 | H.IL. I'yxos, B.4. CHCTEMBI AJIEKTPOCHA0KEHHS : Hosocubupck: HI'TY, 2015,
OmnbxoBckuit, 1. A. y4eOHHUK http://biblioclub.ru/index.php?
[MaBmro4eHKO page=book&id=438343
JI1.7 | CyBopun A.B. [MpueMHNKH 1 TOTpEOUTETH KpacHosipck: Cubupcekuii dhemepansHbIi
IIEKTPUUECKON SHEPIUU yHUBepcurer, 2014,
CHCTEM 2JIEKTPOCHA0KEHUS : http://biblioclub.ru/index.php?
y4eOHOE TTocoOue page=book&id=364591
JI1.8 | Cubukuu M.IO. TexHomorus Mockga, bepnun: Jupekr-Menua, 2014,
SHEProcOepex eHNs : yUCOHHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.9 | Cubukun FO./1. OCHOBBI ITPOEKTHUPOBAHUS Mocksa ; bepnun: upexkr-Meaua, 2016,
AIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MIPOMBIIIICHHBIX U page=book&id=459494
TPpaKIAHCKUX 3JaHUM :
YueOHHK
JI1.10 | BeicTpunkwmii O6mmas sHepreruka. OCHOBHOE M.: FOpaiir, 2019,
I'.®.,'acanrampxuen obopynoBaHue: y4eOHUK
I'.T"., KoxxuueHkoB
B.C.
6.1.2. Jlono/HUTe/ILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBo, rOf, 311. aapec
JI2.1 | Macrenanos A. M. TomIMBHO-3HEPreTUYECKUI Mocksa: Dueprus, 2009,
koMmIuieke Poccun Ha pybexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MMPOOJIEMBI 1 page=book&id=58379
nepcnexrussl pa3surus JT. 1. :
CIIPaBOYHO-aHATUTHYECKUI
COOPHHUK
JI2.2 | bymyes B.B. OHuepreruka - 2050 Mockga: Oueprust, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 |IIpuBanos B.B. DKCIuTyaTalus JUHUR Mocksa ; bepnun : JJupexr-Menua, 2017,
JJIeKTponepenad CUCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue
J12.4 | Anekceenkos C.O. TonuBHO-3HEpreTUYECKU i Mocksa: KOHUTU-JAHA. 3akoH u
komruieke Poccun. TIpoGiembl npago, 2016,
Y TCHACHITNH PA3BUTHUS PHIHKA: http://biblioclub.ru/index.php?
MoOHOTpadus page=book&id=446538
JI2.5 |Knesuos A.B. CpencTBa ONTUMHU3AINH Mocksa :COJIOH-TTPECC, 2009,
MOTPEOIEHHUS AIEKTPOIHEPTUH: http://biblioclub.ru/index.php?
CIPaBOYHO-UH(POPMAMOHHOE page=book&id=117678
nocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnunoTeka W3naTenbcTBO, TOI, 371. anpec
JI3.1 | HaBbinkus M.H. OO01ast SHEpreTUKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeToauueckue ykasanus k PI'P ttps://lms.misis.ru
6.2. Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
OnekrpoHHas oOpasoBarenbHas cpena (J0OC) LMS http://moodle-nf.misis.ru/
o1 (Learning Management System) Moodle
32 | Hayunas snexrponnas 6ubmmorexa eLIBRARY http://elibrary.ru/
D3 | Texuuueckas aureparypa https://booktech.ru/
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | 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 | bpayszep Google Chrome
I1.7 | Microsoft Teams
1.8 |Zoom
1.9 |Bbpaysep Yandex
I1.10 | WinDjView 2.0.2
6.4. IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
M.l |energybase.ru - katajuor 31eKTpOCTaHIMH (ATOMHBIX, THIPABIMYECKHX, TEIUIOBBIX U JIp.) U IIOJCTaHIUI MHUpa;
N.2 |window.edu.ru - equHOE OKHO JOCTYIa K 00pa30BaTelbHBIM PecypcaM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasunauenune OcHarexne
113 VYuebnass maboparopuss (kommbloTepHbId | Kommuiekr — ygeOHOWM  mebemn  Ha 12 Mect s
KJIacc) oOyuaromuxcs, 12 CTaMOHApHBIX KOMIIBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIBIOTEP TSt
nperogasarenst (y BceX BBIXOJ B HHTEPHET), IPOEKTOD,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, moctym k OJOUOC
Yuusepcurera MUCHC 4yepe3 nuuHbBIA KaOMHET Ha
miargpopme LMS Canvas u Moodle, muIeH3NOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.
114 VYuebnas  aymuropus  [uid  3aHATHH | KoMmuiekr  yueOHOM  mebemm Ha 56 wMmect A

JIEKIITMOHHOTO THUIIA,
3aHATUH

TMPAKTUYCCKUX

oOyuaromuxcs, 1 KOMIBIOTEp Ui MpermojaBarens ¢
BBIXOZIOM B HHTEpHET, | CTalOHAPHBIA KOMIIBIOTEP IS
mpenogaBarens (y BCEX BBIXOX B HMHTEPHET), IMPOCKTOP,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, moctym k OJOUOC
Yuusepcurera MUCHC 4yepe3 nuuHbIA KaOMHET Ha
miargopme LMS Canvas u Moodle, nuIeH3NOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUA J1JISA OBYYAIOIIUXCA

B npomnecce n3ydeHns AUCIUILTHHEI BBLACISIOT B BUIA CAMOCTOSTENBHON pabOTHL:ayANTOPHAS U BHEAYAUTOPHAS. AyAUTOPHAs
CaMOCTOSITENIbHAs Pad0Ta MO TUCHHUILIMHE BBIIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX 10/l PYKOBOACTBOM IIPEIO1aBaTEes.
BHeayauropHas camocTosTenbHas paboTa - IilaHupyemas yaeOHast paboTa 00ydaroIiMCs, BEIIOIHSAEMAas BO BHEAYIUTOPHOE
BpeMs 110 33/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOaBaTEls, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAs TPOTPpaMMOil ydeOHOH AUCIUILTHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYILECTBIIAETCSA 00yJaloUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
s 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH paboTHI IO TUCIUITIIMHE MIPEIoAaBaTelb PeKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT Hauboee paloHAIBHYIO METOIUKY CAMOCTOSTENIBHOM PaboTHI, JIEMOHCTPHPYET paHEee BHIIOTHEHHBIE
oOyuaroImumMucs paboTs! U T. II. Busl 3a1aHuil U1 BHeAyJUTOPHOI CaMOCTOSITENbHON paboThl, UX COJEPKAaHUE U XapaKTep MOTYT
MMETb BapUaTUBHBIN U U PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTY/ICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YpOBHS CI0XKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYUTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIUIMHE Ha MPAKTHYCCKIUX, Ta00PaTOPHBIX 3aHATHAX.




