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LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»

llara nognvcanws: 28.05.2026 12:38:36 Hoporpouuxuii puinan
YHUKanbHbIV MPOrpaMMHbIN KIKOY:
10730ffe6b1ed036b744b6e9d97700b86e5c04a7 [Mpunoxenue 4

k OITOIT BO 13.03.02 DneKTposHepreTHKa 1 SIEKTPOTEXHUKA
DNEKTPONPHUBOJ] M aBTOMATHKA

Paboyas mporpaMmMa JUCHUILIUHBI

OO01as SJHepreTuKka

3akperuieHa 3a nmogpaszaenenueM  Kadeapa anekrpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.02 DnexTposHepreTuka u MeKTPOTEXHUKA
O6pazoBarenbHas MporpamMma 13.03.02 DnekTposHepreTuka 1 MeKTPOTEXHUKA / DIIEKTPOIPHBOA H aBTOMATHKA
Kanugukauus Bakanasp
®opma oOyueHus O4HAsA
O6mas TpyR0eMKOCTb 8 3ET Bunsl kOHTpoOJIsL B ceMecTpax:
Yacos 1o yueOHOMY IJIaHy 288 3a4er 6
JK3aMeH 7

KOHTpoJIbHas pabora 6,7

Pacrlpez[e.neﬂne YaCoB JMCHUIIVIMHBI IO CeMeCTpam

Cemectp
(<Kypc>.<Cemectp Ha 6 (3.2) 7 4.1)
Kypee>) HUroro
Henens 10 19
Bup 3anaTuit vir | po | von | pono| von | PO

Jlexuun 18 |18 (34 (34 |52 |52
IIpakrudeckue 18 |18 |17 |17 |35 |35
B tom uuncne uHT. 6 6 6 6
Uroro ayn. 36 |36 |51 |51 (87 |87
KonrakTHas pabora 36 |36 |51 |51 |87 (87
Cam. pabota 72 |72 | 102|102 | 174 | 174
B tom umcie cam. paboTa
B pamkax ®OC
Yacel HAa KOHTPOJIb 27 (27 (27 |27
HUroro 108 [ 108 | 180 [ 180 |288 | 288




IIporpammy cocTaBu(1):
K.m.H., doyenm, Byuyes A.H.

Pabouast mporpamMmMa TUCIUILTHHBI

OO0mas dHepreTuka

CocraBieH Ha OCHOBaHNH Y4e0HOTO IIJIaHa:

13.03.02_23 DnexrposHepretuka u 3nmekTpoTexHuka IIpOIInA.plx, yrBepxkaenHoro YueHsiM coseroMm HUTY MUCHUC B
cocraBe cootBerctBytonieir OITOIT BO 13.03.02 DOnekTposHepreTMka W IJIEKTPOTEXHHMKA OJIEKTPOIPHUBOJ M aBTOMATHKA
poTokoJ oT 27.11.2025 Ne68.

Pabouas mporpamma oo0peHa Ha 3aceaHuH
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBonutens nonpasaenenus Maxupuna Panca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.1

Lenp n3y4yeHust TUCIUIUINHEL: (POPMHUPOBAHUE CHCTEMAaTHIECKUX 3HAHMH 110 BOIIPOCAM IIPOEKTHPOBAHUS U 3KCILTYaTAIIH
CHCTEM 3IEKTPOCHA0KEHHUS IPOMBIIUICHHBIX MPeANpUITUIL.

1.2 | 3amauu JUCIUIIIMHBI — YCBOCHHE O0YUaIOIUMUCS 3HAHUH B chepe pa3paboTKU U 3KCILTyaTaI[lK SHEPTeTUUECKUX
YCTaHOBOK, 000py10BaHHs AIEKTPOCTAHIMN 1 MOACTAHIMH; O Mpoleccax MOyYeHHUs TEMIOBOM U dNeKTpUYecKon
SHEPTHH Ha AEKTPOCTAHIUAX Pa3IMIHOTO THITA; O COBPEMEHHBIX CHCTEMax KOHTPOJIS PEXUMOB pabOTHI 000py10BaHUS
00BEKTOB 3NIEKTPOIHEPTETUKH.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI
Brnok OII: b1.B.JIB.04

2.1 TpeboBanus K npe)JBa]ImTem,Hoﬁ MOAT0TOBKe 00y4alouerocs:
2.1.1 [IpoekTHBIH MOAX0/ B TEXHUKE
2.1.2 | DnexTpUyuecKue MaIIHHEI
2.1.3 |Ludposas u aHANIOTOBAs YIEKTPOHUKA
2.1.4 | CunoBas 2/1€KTpOHUKA
2.1.5 |Dnexrpuueckue U MEKTPOHHBIE ANNAPATH
2.1.6 | DneMeHTHI CUCTEM aBTOMATUKU

2.2 Jucuuniaunbl (MOAYJI4) U MPAKTHKH, AJI51 KOTOPHIX 0CBOEHHE JAHHOM JMCUMNJIMHBI (MOAYJIs1) HEOOXOAUMO KaK

npelIecTBYOLIeE:

2.2.1 |IloaroToBka K ImpoIeype 3alIUTH U 3aIIUTa BBITYCKHON KBaTH()UKAIHOHHON paboThI
2.2.2 |IIpenauruioMHast MpaKkTHKa
2.2.3 | IIpoMBbILIICHHBIE CETH
2.2.4 |IIporpaMMHOe oOecrieueHrEe KOHTPOJUIEPOB
2.2.5 | ABTOMaTH3UPOBaHHBII AMEKTPONPHUBOJL TUIIOBBIX TPOU3BOJCTBEHHBIX MEXAHU3MOB
2.2.6 | ABTOMaTU3MPOBAHHBIN JEKTPOIPUBOJI B TEXHOJIOTHUAX
2.2.7 | ABTOMaTHM3aLUs TEXHOJIOTHUECKHUX MPOLECCOB
2.2.8 | ABTOMaTH3aLUs METALTYPrHUECKOTO MPOU3BOICTBA

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIlUSIMHA

IIK-2: Cnoco0eH NpoeKTHPOBATH CHCTEMBbI 3J1eKTPONPUBO/AA U ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJICHHS C
HCIO/Ib30BaHUEM HH(POBLIX TEXHOJIOTHIA

3HaThb:

ITK-2-31 ocHOBHBIE OTPECTICHUS U IOHATHS B chepe PYHKIIMOHUPOBAHSI PA3IMIHBIX BHJIOB AIIEKTPOIHEPTETUICCKUX YCTAHOBOK,
poOIIEMbI SHEPTOCOEPEIKEHUST 1 OCHOBHBIE ITyTH MX PEIICHHS

YMmerh:

IK-2-Y1

OOBACHATH (pU3NIECKHE OCHOBHI (DYHKIIMOHUPOBAHUS PA3TUIHBIX BUAOB MIEKTPOIHEPTETHUECKUX YCTAHOBOK,

AHAJIM3UPOBATD IPOLECCHI B 3JICKTPOSHECPTECTUUCCKNX YCTAaHOBKAX B PA3JIMYHBIX PEXKUMaxX pa60TbI

Baanern:

I1K-2-B1

METOAaMH U METOAHUKAMM pacucTa pEKUMOB pa6OTLI QJICKTPOSHEPICTUYICCKOI O O60py,HOBaHI/I${

4. CTPYKTYPA U COJAEP)KAHUE

Kon
3aHATHSA

Pazgen 1. BBegenue B
3Hepreruxky. CoBpeMeHHOe
COCTOSIHME JHePreTHKHU

HaumenoBanmue pa3nenoB u | Cemectp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIeTeHI U pecypcbl padoThI




1.1 CoBpeMeHHOE COCTOSHHE 6 MK-2-31 [IK-2- | JI1.1J11.2 KM1
sHepreTuku B Poccun u 3a V1I1IK-2-B1 JI1.3J11.4
pyoexxoM. Pecypcrl sHeprun J.7
Ha 3emJIe 1 HeprodasaHc JI1.8712.1
MIPOU3BOJICTBA IEPBUUHBIX 2.2
sHepropecypcoB. EnuHuiist J12.4J13.1
U3MEPEHUSI B DHEPIETUKE. 0102233
TonnuBHO-3HEpPreTUYEeCKUil
koMmIuieke. CriocoObI 1
METO/IbI BEIPAOOTKH
saeprui /JIex/

1.2 TepMoanHaMuyecKkue HUKIbL. 6 T1K-2-31 IIK-2- JI1.1J11.2 KM1
TennooOmeH (pemeHue V1I1IK-2-Bl1 JI1.3J11.4
3anay) /Tp/ JI1.5 J11.6

J1.7
JI1.8J12.1
JI2.2J12.3
J12.4 J12.5
2103233

1.3 OCHOBHBIE TTOJIOKEHHS 24 [IK-2-31 TIK-2- JIL.1J11.2 KM1 P1
TEPMOJUHAMUKH U TETUIOBOM V1 IIK-2-B1 JI1.3J11.4
sHepreTuku. Pabouee Tero, JI1.5 JI1.6
napaMeTpsl 3aKOHOB J1.7
TEPMOJINHAMUKH. JI1.8J12.1
TepMoanHaMUYeCcKre UKL JI2.2J12.3
OCHOBHBIE pacyeTHbIE 2.4
MIPOTPaMMBI, UCTIONIB3yEMBIE B JI2.5713.1
TEIIo- U 2102233
anekTpodHepreTuke /Cp/

Paznen 2. HerpaguuuonHasi
H B0300HOB/IIeMAas
JHepreTHKAa

2.1 TpanuuuoHHbIe U 8 I1K-2-31 I1K-2- JI1.1 JI1.5 KM1
HETPaJUIMOHHBIC, V1 IIK-2-B1 JI1.6
BO300HOBJISIEMBIE U JIT.8J12.1
HEBO30OHOBIIsIEMbIE J2.2J12.3
HACTOYHUKHU SHEPTUU. 2.4
IMpuaITT paboTs JI2.5713.1
THIPABIMYECKUX, BETPOBBIX 013233
U COJIHEUHBIX
anekTpocranmii /JIex/

2.2 Pacuer BeTpoBbIX, 6 TIK-2-31 I1K-2- JI1.1 JI1.6
COJIHEYHBIX U T'€0TepMaJIbHbIX V1 I[K-2-B1 JI1.8J13.1
ycranoBok /TIp/ 2139233

2.3 OCHOBHBIE COJTHEUHBIE, 24 [TK-2-31 TIK-2- JIT.1JI1.2 KM1 P1
BETPOBBIE, THIPABINYECKHUE, V1 IIK-2-B1 JI1.3 J11.4
IIPUIUBHBIEC U JI1.5 J11.6
reorepMaibHbIe J1.7
anekTpocraHiyu B Poccun u JI1.8J12.1
3a pyoexom. [TpuHIun J2.2J12.3
paboThl reoTepMaIbHOM 2.4
AJIEKTPOCTAHIUH. JI2.5J13.1
ITporpaMMbl MOAETUPOBAHUS 012233
AJIEKTPOCTAHIINHI
HEeTpajuIMOHHOMI
SHEPTETHKH.

Maremarnueckast MOJIETb
BETPOBOI1 2IIEKTPOCTAHIIUU B
cpezne Matlab. /Cp/

Paznen 3. TemioBblie u
aAaTOMHBIC SHCKTPOCTQHHI/IPI




3.1 CrpykTypa nIpou3BOACTBa 4 MK-2-31 [IK-2- | JI1.1J11.2 KM1
ANIEKTPUYECKOM SHEPTHH B V1I1IK-2-B1 JI1.3J11.4
Poccun. Texnonornyeckue JI1.5 JI1.6
CXEeMBbI U TEXHUUYECKUE J1.7
napamMeTpsl TEIUIOBBIX U JI1.8J12.1
ATOMHBIX AJIEKTPHUUECKUX JI2.2J12.3
craanuii. Kimaccuduxarus 2.4
TEIIOBBIX AEKTPOCTAHIIUM. JI12.5J13.1
OcHOBHOE 000py/1I0BaHUE 213253
TEIUTOBBIX U aTOMHBIX
anexTpocTanui. /JIex/

32 N3zyuenne paboTsl 6 MIK-2-31 [IK-2- | JI1.1J11.2
MPUHIMITHATLHON V1 IIK-2-B1 JI1.3J11.4
TEXHOJIOTMYECKOH CXEMBI. JI1.5 JI1.6
Meronuka pacuera J1.7
OCHOBHOTO CHUJIOBOTO JI1.8J12.1
obopynoBanus Ha TOC u JI2.2J12.3
ADC. Mp/ 2.4

JI2.5713.1
213233

33 [TapoBoii KoTe, MPUHIIKIT 24 [TK-2-31 TIK-2- JIT.1JI1.2 KM1,K P1
paboThI, OCHOBHEIC V1I1IK-2-B1 JI1.3J11.4 M2
TEXHUYECKUE IapaMETPBI. JI1.5 JI1.6
[TapoBast TypOuHa, MPUHIUIT J1.7
paboThI, MPUMEHEHHE Ha JI1.8J12.1
TOC n ADC. J12.2712.3
Knaccuduxanus o0CHOBHOTO 2.4
1 BCIIOMOIaTeIbHOTO JI2.5J13.1
obopynoBanus TOC n ADC, 212233
TEXHUYECKUE
XapaKTepUCTUKHU. S nepHbIi
peakTop, MPHUHIIHI paboTHI,

KIaccu(UKaIus, OCHOBHBIC
TEXHUYECCKUE [TAPAMETPBI.
XpaHnenue, nepepadoTka,
TPaHCIIOPTHPOBKA
0TpabOTaHHOTO SAEPHOTO
ToruBa. OCHOBHbBIE
MEPOIPHATHS 10 3aIIUTE
OKpY Karomien cpesl,
npumensiemble Ha TOC u
ADC. /Cp/

Paznen 4. [loaroroBka k
KOHTPOJILHBIM
MepONpUSITUSM U
BBINOJIHSIEMBIM padoTam

4.1 OO0beM yacoB 0
CaMOCTOSTENFHON paboTHI Ha
noarotoBky k KM /Cp/

4.2 O0beM yacoB 0
CaMOCTOSTEIIBHON paboTHI Ha
noAroToBky kK BP /Cp/

Pasnen 5. BuyTpuuexosbie
JJIeKTPUYECKHE CeTH

5.1 OCHOBHBIE CXEMBI LIEXOBBIX 16 TIK-2-31 IIK-2- JIL.1J11.2
TpaHc(hOPMATOPHBIX V1I1IK-2-B1 JI1.3J11.4
noactaHmil. Meroauka JI1.5 JI1.6
BBIOOpA YHCTA ¥ MOIIHOCTH J1.7
LIEXOBBIX TPAaHCPOPMATOPOB. JI1.8J12.3
OcHoBHOE 2.4
AIIEKTPOOOOPY TOBAHNE JI2.5713.1
LIEXOBBIX ceTel. /JIex/ D152 53




5.2 Br160p unciia 1 MOIHOCTH 6 T1K-2-31 IIK-2- JI1.1 J11.2
[IEXOBBIX TPAHCHOPMATOPOB. V1I1IK-2-B1 JI1.3J11.4
Br160p ceueHust mpoBoIOB, JI1.5 JI1.6
ka0eJel U IIHH 110 J1.7
Harpey. /IIp/ JI1.8J12.3J13.

1
213233

53 Kiaccuduxarus momerenuit 42 TIK-2-31 [IK-2- JIT.1J11.2 KM1,K P1
Y HapyHBIX YCTAaHOBOK IO V1 IIK-2-B1 JI1.3 J11.4 M2
OKpYXarolien cpee. JI1.5 JI1.6
CTpyKTypa LEXOBBIX J1.7
JJIEKTPUUECKUX CETEH. JIT.8J12.1
KonctpykruBHOE J2.2J12.3
BBIIIOJTHEHHE BHYTPHUIIEXOBBIX 2.4
JIEKTPUUECKUN CeTel. JI2.5713.1
OcHoBHOE 212233
3NIEKTPo0OOpyIOBaHUE
[IeXOBBIX cereil. Beibop
CEUYCHUS IPOBOIHHUKOB I10
HKOHOMUYECKOW MIIOTHOCTH
TOKa ¥ TI0 TI0Tepe
HanpsbkeHus. Pacuer cereit
OCBETHTEIBHBIX
3NIEKTPOYCTaHOBOK.

Kaprorpamma Harpy3ox.
Hasnauenne u ocobeHHOCTH
AIIEKTPUUECKUX CETe
BHYTPH3aBOJICKOTO
AIIEKTPOCHAOKEHUS
HanpsbkenueMm Beie 1000 B.
CXxeMbl U OCHOBHOE
AIIEKTPOOOOpyIOBaHNE
TJIaBHBIX TOHU3UTEIBHBIX
nonctaniuil. Koncrpykunu
pacrpeneTuTeNsHBIX
ycTpoiicTB. Bo3nyminsie
nmuand. KabenpHble muHUM.
Toxomposousr. /Cp/

Paznen 6.
JHeprocoepe:xeHne.
OHeproayauT u
HEProMeHeIKMEHT

6.1 DHepreTu4ecKuit 18 [TK-2-31 TIK-2- JIT.1JI1.2
MEHE/DKMEHT U aynuT. Llenm, V1 IIK-2-B1 JI1.3 J11.4
3aJ1a4¥, OCOOCHHOCTH JI1.5 JI1.6
MPUMEHEHUS U BUJBI. JI1.7
DHeprocOepexeHne n JI1.8J12.3J13.
skosorus. /Jlex/ 1

013233

6.2 Pemenue 3agay Ha TeMy 11 TIK-2-31 I1K-2- JIT.1J11.2
MTOBBIIICHHS V1 IIK-2-B1 JI1.3J11.4
9HEPro3¢hPEeKTHBHOCTH JI1.5 JI1.6
TEIJIOBBIX IIPOLECCOB U J1.7
YCTaHOBOK JI1.8J12.3J13.

Mp/

1
0102393




6.3 OHeprocoepexeHue B 60 | [IK-2-31 IIK-2- | JI1.1J11.2 KM1,K
MIPOU3BO/JICTBE U OBITY. V1I1IK-2-B1 JI1.3J11.4 M2
OCHOBHBIC TEXHOJIOTHH, JI1.5 JI1.6
IIPUMEHSIEMBIE B J1.7
SHEProcOepesKeHNH. JI1.8J12.1
Bropuunsie sHEpropecypcsi, JI2.2J12.3
IIPUMEHEHUE, 2.4
knaccudukanus. Cesi3b JI2.5J13.1
SHEProcOEPEIKESHNU C 213253
9KOJIOTHEH MIaHEeTHI.

OCHOBHBIE HCTOYHHUKA
BO3IEUCTBHS HA
OKPY’KalOIyI0 Cpey U UX
cHmwkenwne /Cp/

Paznen 7. IloaroroBka k
KOHTPOJbHBIM
MepONpUSATHSIM U
BBINOJIHAEMbIM padoTam

7.1 O0BeM gacoB 0
CaMOCTOATETbHON pabOTHI HA
moarotoBky k KM /Cp/

7.2 O6beM yacoB 0
CaMOCTOSATETbHON paboTH Ha
noarotoBky k BP /Cp/

5. ®OHJ OIEHOYHbBIX MATEPUAJIOB
5.1. KonrposabHble MeponpuaTus (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH H T.I), BONPOCHI JAJs
€CaMOCTOSITeIbHOM NMOATOTOBKHU
Kon KontposnbsHoe FIEIII){O];GIE);G;WHG B
KM O — T pEl OIIPOCHI JUIS TTIOJITOTOBKA
KOMITETeHLU I
KM1 Bomnpocs! s ITK-2-31;I1K-2- 1) Oxapakrepu3yiiTe TOIUINBO-3HEPreTHUeCKUil KoMmIurekc PO
CaMOCTOSATEIbHON VI;IIK-2-Bl 2) ITepeuncnure THITBI YIEKTPOCTAHITIH
MOJTOTOBKH 3) I'ne HaxosT IPUMEHEHUE NEKTPOXUMHUUECKHIE TeHEPaTophl?

4) Uto Takoe 3HeProeMKOCTh SHEPrOHOCUTES?

5) Kakwie THIIBI TETIOBBIX ABUTATENEH HCTIONB3YIOT Ha TOC?

6) Kakyio ¢pyHKIMIO BBITIONHSET SKOHOMai3ep?

7) Yem otnmuuarores ['TY ot I[II'Y?

8) st wero ADC BBIIONHSIOT O 2-X U 3-X KOHTYPHBIM cxeMam?

9) Uro Takoe Ouosiornyeckas 3ammra?

1) YTo moHMMAIOT MO dNIEKTpOdHepreTudeckoit cucremoit? 2) Kakue
AJIEMEHTBHI COCTABJISIOT dHEpreTHyecKyro cucremy? 3) Kak
KITaCCU(UIMPYIOTCS YCTAHOBKH MO HAIEKHOCTH AIIEKTPOCHA0KEHHs?
4) Yo Takoe smexTpudeckas ceth? 5) Kak paccunTsiBaroT
anekrpudeckue Harpy3ku? 6) ITo kakum Kputepusim
KITacCH(OUIMPYIOTCS AEKTponpreMHNKH? 7) Ha xakne rpymisr
HOAPAa3eIISIOTCA MEKTPONPHUEMHHKH 1I0 pexumy padoter? 8) Kaxue
9JEKTPONPUEMHHUKHI OTHOCSTCS K IIEPBOM KaTErOpUH MO HAJAEKHOCTU
anekTpocHabx)eHusA? 9) Kakue aeKTpONpHEMHUKH OTHOCSATCS KO
BTOPOM KaTEeropuu 10 HaJIeKHOCTH ekTpocHabxkenus? 10) Kakue
3NIEKTPOIPHEMHUKHI OTHOCATCA K TpeTeit KaTeropuH MO HaIeKHOCTH
anextpocHabxkenus? 11) HazHauenue u BUa CyTOYHOTo rpaduka
ANIEKTPUIECKHUX Harpy3ok 12) HasHadenwe u BUI rogoBoro rpaduka
JNIEKTPUIECKHUX HATPy30K

10) Kakue Tunsl TypOuH ucnons3ytot Ha [DC?




KM2

DK3aMeH

TIK-2-31;[1K-2-
V1;IIK-2-B1

1. TonnuBHO-3HEpreTUdecKuil komekc PO

2.Enunas sHepreruueckas cucrema PO

3.PeiHOK 2nekTposHeprun PO

4.0co6eHHOCTH 1 OCHOBHBIE TPEOOBAHHUS K CHCTEMaM
9NEKTPOCHAOKEHNS IPOMBIIIEHHBIX MTPEANPHUITAR

5.0OCHOBHBIE NTOJIOKEHUSI TEXHUKO-SKOHOMUYECKUX PACUETOB B
aneKkTpocHabxeHnn. HanpspkeHUs SJIeKTPUIeCcKUX ceTer
6.PexxiMBI HEHTpaITH ANEKTPUIECKHUX CeTer

7.IIpueMHUKH D3 NPOMBIIUICHHBIX TPEANPUSTUHN
8.XapakTepHCTHKa 3TEKTPOIIPUEMHHIKOB 10 HaCKHOCTH
9.PexxuMBI pabOTHI HEKTPOIPHEMHUKOB

10.2nexTpudeckue Harpy3ku U UX rpaduKu

11.Ha3Ha4yeHre 1 0COOCHHOCTH IEKTPHUYCCKUX CETEH HAIPSDKCHUEM JI0
u Beire 1000 B

12.Bo3nyursple THHUN

13.KabenpHbIe JIMHUN

14. TokompoBoabI

15.CxeMBI 1 OCHOBHOE 3IEKTPOOOOPYJOBAaHNE TTIABHBIX
MTOHU3UTENBHBIX OJCTAHIIHIA

16.CtpyKTypa 1E€XOBBIX MOJCTAHIIMNA U CeTel

17.BBI160p 4ricia ¥ MOIIHOCTH CHIIOBBIX TpaHC(HOpMATOpOB
18.Bp160p MecTa pactonoKeHusl TJIABHBIX U IIEXOBBIX MOJICTAHLINI
19.Pacyer TOKOB KOPOTKOT'O 3aMbIKaHUS
20.2O7eKTpoAMHAMHUYECKOE 1 TEPMHUECKOE JEHCTBUSA TOKOB KOPOTKOTO
3aMbIKaHUS

21.BBIOOD 2NIEKTPUUECKUX allapaToB U TOKOBEAYIINX yacTeil

22 .DneKTpUYECKH pacueT OCBEUICHHUS

23.CpencTBa KOMIEHCAIMM PEAKTUBHON MOIIIHOCTH

24.0cHOBHBIE pacyeTs! IPH KOMIEHCAIIUH PEAKTUBHOM MOIIHOCTH
25.KOHCTpYKTHBHOE BBIINOJIHEHUE U Pa3MELICHUE KOMIIEHCUPYIOLINX
YCTpOICTB

26.TpeboBaHMA K peNieiHOIT 3aIUTe 3IEKTPOYCTAaHOBOK

27.3amuTa ¥ aBTOMATHKa JIMHUH SJIEKTPOIEpeatm.

28.3ammuTa ¥ aBTOMATHKA 3JIEMEHTOB CTAaHLIUM, TOJACTAHLIUS U
MOTpeOHTENEH IMEKTPUIESCKON SHEPTHH (3aIUTa TeHEPATOPOB,
TpaHc(opMaTopoB, ABUTATENEH U T.II.)

29 ITonsitust 06 aBTOMaTHYECKOM MOBTOPHOM BKItoueHuU (AIIB) u
ABTOMATHYECKON YacTOTHOI pasrpy3ke (AUP)

30.Peanu3anust pesneitHON 3a1UThI U CXEM aBTOMAaTHUKU

5.2. Ilepeyenn padoT, BBIIOJIHSIE

MbIX 10 gucuuiinHe (Kypcosast padora, Kypcosoii npoexkr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiembie
UHUKaTOPBI

KOMIIETEHIINHI

ConeprxaHue paboThI




P1 Hoxnan no IK-2-31;I1K-2- IIpumeps! TeMBI JOKJIAI0B IO CAMOCTOSITENIFHOH paboTe

CaMOCTOSITENILHOM YI;IIK-2-B1 1) Onepreruka P® u 3apyOexHBIX CTpaH

pabote 2) CrpowurensctBo ot '2C
3) Ocobennoctu padotel 'DC B GamaHce MOIMIHOCTH (B CYTOYHOM
rpaduKe Harpy3Ku)

4) Texuuueckoe BogocHadxkenune TOC u ADC

5) TormmBHOE XO3SMCTBO MEKTPOCTAHIIHH

6) OCHOBHBIE MTOJIOKEHUST TEXHUKO-D)KOHOMUYECKUX PACUETOB B
ANIEKTPOCHAOKCHUH

7) OcobGeHHOCTH TPaHC(HOPMATOPOB B CHCTEMAX IEKTPOCHAOKEHHS
8) [IpuHIMT peryarpOBaHUs HAMIPSHKEHUS B CUIIOBBIX
TpaHchopmaropax

9) ABTOoTpaHchopMaTopbl

10) KoHCTpYKTHBHOE BBITIOJIHEHHE BHYTPHIIEXOBBIX MIEKTPHICCKHUN
cered

11) OcHOBHOE 37€KTPOOOOPYI0BAHHE IIEXOBBIX CETEH

12) KoMITOHOBKA TIaBHBIX TOHU3UTEIBHBIX TIOCTAHITHIA

13) [IpumeHeHue OIIOYHBIX CXeM

14) KoHCTpyKIMHU pacipeenuTeNbHbIX yCTPOHCTB

15) OtobpaxkeHre IepexoqHOTO MPOIIecca B IMHEAPH30BAHHON CHCTEME
BTOPOTO TIOPSAKA

16) MaremaTrnieckue MOJIENN SIIEMEHTOB SHEPTOCUCTEMBI

17) DnekTpoMexaHHUUYECKHE pelie: MEKTPOMAarHUTHbIE, MHAYKIIMOHHBIE.
Perne ¢ repMeTH3npoBaHHBIMU KOHTAKTaMHU

18) McToYHMKH OTIepaTHBHOTO TOKA Ha MTOCTOSHHOM ¥ IIEPEMEHHOM
TOKE

19) TenemexaHuzanys U AUCIETYEPU3ALIUS HA HIEKTPOCTAHLIUAX U
TIOICTaHITHIX

20) Okcnmyatarys nU(GPOBBIE YCTPOHCTB peeHHOM 3aIUTHI

5.3. OHEHO‘IH])le MaTepuaJibl, HCNIOJb3YyEeMbI€ JISl IK3aMEHa (GI/IJIeT])I, TECThI H T.l'[.)

DK3aMeHAIMOHHBIN OUJIeT MO AUCIUILIMHE BKIIOYAET B ce0sl IBa TECOPETUUECKUX BOMPOCHI 10 TeMaM, U3JI0KEHHBIM B 4 pasjene
nmanno# PITI. BueTsl XpaHaTcs Ha Kadeape u yTBEPIKACHBI €€ 3aBETYOIIUM.

IIpumMepsl BOIPOCOB U 33aHUI KOMIIBIOTEPHOTO TECTUPOBAHHUS

DnexTpuyeckas CTaHIUS — 3TO. ..

3NIEKTPOYCTaHOBKA, MPOU3BOIAIIAS AIEKTPUUECKYIO SHEPTUIO

3JIEKTPOYCTaHOBKA, IIPOU3BOAAIIAS EKTPUIECKYIO U TEIUIOBYIO S3HEPTHIO

JJIEKTPOYCTAHOBKA, IPOU3BOSILAS NEKTPUUECKYHO WM AIEKTPUUECKYIO U TEILIOBYIO SHEPIUIO

OneKTpudeckast HOACTAHIHA — 3TO. ..

3NIEKTPOYCTAHOBKA, IPeIHA3HAUCHHAS IS IPHEMa U PeoOpa30BaHUs AEKTPUIECKON SHEPIHU
JNIEKTPOYCTAHOBKA, B KOTOPOH MPOU3BOAUTCS, IpeodpasyeTcs, MoTpedaseTcs 3IeKTPOIHEPTUs
3JIEKTPOYCTaHOBKA, MPOU3BOIAIAS SIEKTPUUECKYIO U TEIIIOBYIO SHEPTUIO

B coctaB EQC P® ne BXxoauT 00beJHHEHHAS SJHEpreTHYecKas CHCTeMa
Vpana

Cubupn

Boctoka

Cesepo-3amnasa

CesepHoro KaBkaza

TpaIuIMOHHBIE AIEKTPOCTAHIUH 3TO. ..
K3C, CBC

II5C, TEOTOC

ADC, I'DC, KOC

MexaHudeckast SHEPrHs BOIHOTO IIOTOKA PEKH (THIPaBINIECKask SHEPTHA) MpeoOpa3yercs B AJCKTPUIECKYIO SHEPIHIO Ha
ADC

T2C

IaC

KADC

OCHOBHOM THII AMEKTPOCTAHLIUH PAaCIOIaraeMsblil B IIEHTPE AIEKTPUUECKHUX U TEIIOBBIX HAPY30K
I'TY

I'POC

ADC

I'SCulAdBC




TOII

DHeprus, BeIACIsIeMas IPH CTOpaHUHM KaMEHHOTO yIiis, Top(a, ra3a, HeTH ¥ Jpyrux BUIOB TOILIMBA, IIPEOOpa3yeTcs B
JIEKTPUIECKYIO SHEPTUIO Ha

ADC

T2C

IaC

KABC

MexaHudeckast 3HEPTHS BO3IYITHOTO MIOTOKA MPeoOpa3yeTcsl B AIICKTPHUUECKYIO SJHEPTHIO Ha
ADC
TOC
I'2C
B3C

Kaxkwue 37eKTpOCTaHIIMU OTHOCST K pa3psiy BHICOKO MAHEBPEHHBIX ?
KOHJICHCAIIHOHHBIC

TETUTIOANIEKTPOIICHTPAIN

THIPOIICKTPOCTAHIIUI

ATOMHBIE IEKTPOCTAHIHH

reoTepMalbHBIE 3C

ITo xakuM MpU3HAKaM pa3ACIIIOT MEKTPUIECKHE CTaHIMK? BriOepuTe 0IMH WIIH HECKOJIBKO OTBETOB!
0 BUJIY HCIIOJIB3yeMON SHEPTUH

0 BUJIY TEIUIOBOTO BUTATEIS

[0 BHJY JIEKTPHYESCKOTO IBUTATEIIs

0 BHJY OTITyCKaeMOM SHEPTUH

[IpuHIUOBI TOCTPOEHHS CXEM 3IEKTPOCHAOKEHUS
OTKa3 OT XOJIOZHOTO pe3epBa

pasnenbHas paboTta IHMHUNA U TpaHC(HOPMATOPOB
1enecoo0pasHOCTh

HaJIeKHOCTh

riIyO00KO€ CeKIIMOHNPOBAHUE

K1 xareropuu mo creneHu 6ecriepe00HHOCTH IEKTPOCHA0XKEHNS OTHOCATCS AIEKTPOIIPUEMHUKH
HEPEPBIB B 3NIEKTPOCHAOKEHUHU, KOTOPOE BIIEUET 3a cO00H 00s13aTeNbHOE OTKIIFOUEHHE 000py/J0BaHHE
ONACHOCTb YIS XKU3HHU JIIOJEH

KOPOTKHE 3aMBIKaHHS

ITepepbIB B a1eKkTpocHaOKEHNH [UTs | KaTeropum nomyckaercs Ha BpeMst
BKJIIOYCHS pe3epBa CHJIaMHU ISKYPHOTO TIepcoHaa

ABTOMATHYECKOTO BKIIFOUCHHUS pe3epBa

BBITIOJIHEHNS OTIEPAIHi TUCTICTYCPOM

I'my6okoe ceKnnoHNpOBaHHUE TPUMEHSCTCS IS
YMEHBUICHUS COIPOTUBIIEHUS

o0ecIIeueHNs 1 MOBBILIEHNS HAJIEHOCTH
YMEHBIIEHUS KOJIMYECTBA IEKTPUUECKUX alllapaToB

[Turanue KPYHMHBIX U 0COO0 KPYIHBIX MPEANPUATHI BHITOIHSIOT HAPSDKCHUEM
110 kB

220 xB

6 kB

330 xB

500 xB

35 kB

PacueT Harpy3ok npou3BoAUTCS

TIOCJIC COCTABIIEHHS CXEM IEKTPOCHA0KEHHUS
Ha 3aKJIFOYMTENBHOM CTaMK IPOEKTHPOBAHUS
Ha HaYaJILHOW CTaJJMU MPOEKTUPOBAHUS

HcxonHble naHHble Ul ONPENCICHUS HATPY30K
TeHepabHbIN IUIaH

BEZIOMOCTb Harpy3oK

cxema

YCTaHOBJICHHAs! MOILHOCTh




K03 GUITIECHTHI

Yacrora BpaieHuH TypOOTreHepaTopa, Py YUCIIe map MOIOCOB p=2
750 06/MuH

300 06/mMunH

1500 06/Mun

3000 06/Muu

1000 06/MuH

CuitoBbie TpaHC()OPMATOPHI M aBTOTPaHC(HOPMATOPHI ITpeaHa3HAYCHBI
JUTSI TOHMXKCHUA HAIPAXKCHUA U TOKA

JUTSL TOBBIICHUSA HAIPAKCHUA U TOKa

IU1sL IpeoOpa3oBaHusl HAIPSKCHUS

JUIS TIpeoOpa3oBaHUS TOKa

JUIS IpeoOpa30BaHMs SHEPTUH C OJHOTO HANPSHKEHUS Ha APYToe

Momnocts Tpancdopmatopa ['TIIT onpenemnsiercs

AKTUBHOH Harpy3Koil peJnpusTHs U PEaKTUBHON MOIIHOCTBIO CHCTEMBI
pEaKTUBHON HArpy3KoM MpeapUsITHs U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOH HArpy3Koi MPeANpPUSTUS U IOJIHON MOITHOCTBIO CUCTEMBI

HawuBsIrogseiinmas MOITHOCTb TpaHC(HOpMATOPa 3aBUCUT OT
BEJIMYMHBI XapaKTepa rpaduka dJeKTPUIECKOH Harpy3Ku
JUIMTENBHOCTY HApaCTaHUs Harpy3KH 0 roiaM

YICIIa 9aCOB PabOTHI MPEINPHATHS

CTOMMOCTH 3JIEKTPOIHEPTHU

3apIuIaThl 0OCITY)KUBAIOILETO MIEpCOHaa

Yuco 1exoBBIX TPAaHCHOPMATOPOB ONPEIeIIEeTCs

THIIOM TpaHchopmaTopa

eJIMHUYHONM HOMUHAJIBHON MOIITHOCTHIO TpaHchopMaropa
K03 PHUITEHTOM 3arpy3KH TpaHc(hopMmaTopa
TeMIIEpaTypoil Bo3ryxa

Brikmouarenu Harpys3o0K Inp€aHasHa4YCHbI OJId
KOMMYTallui HOMUHAJIBHBIX TOKOB
OTKII0YeHUs TOKOB K3

KOMMYTallu TOKOB BO BCEX pPEIKUMaAX

Pa3benunuTeny npeaHazHaueHbl s

CO3JJaHUS BUAUMOTO Pa3phIBa IPH PEMOHTE EKTPOOOOPYIOBAHHS
KOMMYTAIIUH JTFOOBIX TOKOB

ABTOMATHYECKOTO OTKIIOYEHUS TOKOB

nepeBoJia ¢ OJHOM MapasuieIbHON BETBU Ha JAPYTYIO

Pa3zsenuauTeNnn BEIOMPAIOT IO

HOMHHAJIBHBIM [TapaMeTpam

Harpy3Ke BTOPHYHBIX LieTnei
EKTPOIUHAMUYECKON U TEPMUYECKOH CTONKOCTH
XapaKTePUCTUKE TOKOOTPaHUYEHUS

KOHCTPYKTHBHO OTCYTCTBYIOT pa3beANHHUTEIIH. .
pyOsiimero Tumna

MOJ/IBECHOTO THITA

TOPH30HTAJIBHO - IOBOPOTHOT'O THIIA

KaTSIIEro TUIa

BaKyyMHOTI'O THIIa

PazbenuHuTeNIMU HE NOIYCKAETCs BBIIOIHATE CIECIYIOLUE ONEepallul
OTKITIOYEHHE U BKIIIOYEHHE HeHTpaneil TpaHc(hOpMaTOPOB B JIFOOBIX peXUMax
CO3JJaHUE BUIUMOTO pa3pbiBa B OTKIIOUEHHOH AMEKTPUIECKOH Lenu
OTKJIIOYEHHE M BKIIIOYEHHE 3apsITHOrO TOKA IIHH

OTKJIFOUEHHE TOKa Harpy3Kku 10 15 A npu nHanpspkenuu go 10 kB
OTKJIOYEHHE TOKA KOPOTKOTIO 3aMbIKaHHS

Pa3penuHUTENN BEIOUPAIOT 110
HOMUHAJIbHBIM I1apaMeTpaM
Harpys3ke BTOPUYHBIX Lienen




JIEKTPOJAUHAMUYECKON U TEPMUYECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPAHUUEHUS

Koporko3ambIkaTenb - 3T0 KOMMYTalMOHHBIH amnmnapar...

npefHa3HAaYeHHBIN I OTKIIOYEHHS 3IeKTPHUECKON 1IeMH B HEHOPMAIIbHBIX pexuMax paboTsl TpaHC(hOpMaTopa
npefHa3HaYeHHbIN 1 OTKIIOYEHHS 3JIEKTPUUECKON e NPU KOPOTKOM 3aMbIKaHHU

TperHa3HAYeHHBIN JUT CO3MaHMs HCKYCCTBEHHOTO KOPOTKOTO 3aMBIKaHUS B IIEIH TpaHC(HOPMAaTOpa IIPH BUTKOBOM 3aMBIKAHUH
BHYTPH TpaHC(HOPMATOPA C LETbIO €ro AaNbHEHIIero OTKII0YeHHS

C CaMOBO3BPATOM IpEIHA3HAYEHHBIH JJIs CO3/JaHUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMBIKAHMS IPH BUTKOBOM KOPOTKOM 3aMbIKaHUU
IIpeHa3HaueHHBIN JUIsl yIPaBIeHUs IEKTPUUECKOHN LIETbIO IPH KOPOTKUX 3aMbIKaHHUAX

Otaenureny nperHa3HaYeHbI

JUISL pyYHOTO OTKJIIOUEHHUSI 00ECTOYEHHBIX IIeTei

JUIS Py4HOT'O OTKJIFOUEHMS LeTel 10/ Harpy3Kou

JUISL aBTOMATHYECKOTO OTKIIOYEHHS 00ECTOUCHHBIX IeTel
JUISl TUCTAHLIMOHHOTO OTKIJIFOYEHHMS 1Ienell ¢ Harpy3Koi
JUIS aBTOMaTHYECKOTO OTKIIIOYEHHS LieTed o Harpy3Koil

OTtxpenuTens OT pa3beJUHUTENS OTIINYAeTCS
rabapuTamu

CTII0COOOM TaIICHUS TyTH

IUIOCKOCTBIO JIBUYKEHHUS HOMKEH

KOHTAaKTHOM CHUCTEMO

TIPHUBOJIOM

B orxmovaromux annapatax g0l kB He mpumeHsieTcs Coco0 raieHus Iyru
JIBU)KEHME JYTW B MArHUTHOM I10JI1€

MHOTOKPATHBIN pa3pbIB LIETH TOKA

TaleHue Tyru B y3KUX LEIsxX

YAJIMHEHHUE AyTH

JIeNIeHUE JUTMHHON AyTU Ha PAJl KOPOTKHX

ABTOMaTHYECKUE BBIKITIOYATEIH IPUMEHSIOT B AJIEKTPOYCTaHOBKAX
no 1 xB

1o 6 xB

no 10 kB

BrIxirouyareny Harpy3o0K mpeaHa3HaueHbI IS
KOMMYTAllMd HOMHHAJIBHBIX TOKOB
OTKJIIOUEHUS TOKOB K3

KOMMYTAILIMU TOKOB BO BCEX PEKUMax

Croco0s!I ramreHus 3IeKTPHUECKOH AyTH UCTIONb3yeMble B anmapaTax g0 1000 B

TalIeHue IyTy B Ta3ax BBICOKOTO JIaBJIECHHMs, ABM)KCHHE JyTM B MATHUTHOM I10J1€, yJUIMHEHHE TyTH

YIUIMHEHUE JTYTH, IBIKCHNE TyTH B MATHUTHOM II0JIE, TaIlleHNe yTH B BaKyyMe

raiieHue IyT B BaKyyMe, yIUIMHEHHE TyTH, IBIDKCHHE JyTH B MATHUTHOM II0JIE

JieJIeHne JUIMHHOM yTH Ha PsiJi KOPOTKHX, IallleHUe IyTU B Macile, yIUIMHEHUE Tyra

YIUITHHEHHUE JTyTH, ABUKCHHUE {yTM B MAaTHUTHOM I10JI€, ACJICHUE JUIMHHO AyTH Ha PsiJi KOPOTKUX, TAIlICHHEe JYTH B Y3KHX IIEISIX

Jlns ramreHus >IeKTpUUEcKoi AyrH B anmaparax a0 u Bbiie 1000 B ucnonesyercs
TralieHue B dJerase

ramieHue IyTH B Macle

ralreHne IyT'u B BaKyyMe

ramieHue IyTry 3a c4eT CHHXPOHHU3ALMN MOMEHTA OTKIIIOUEHHUSI ¢ OECTOKOBOM 1ay30i
TralieHue 1yra B y3KUX LIENAX, yUIHHEHUE IyTH

W3mepuTenbHble TpaHchOPMATOPH! TOKA MpeIHA3HAUEHBI JUIS
M3MEPEHHSI IEPBUYHBIX TOKOB

MU3MEPEHHsI BTOPUYHBIX TOKOB

npeoOpa3oBaHMs NEPBUYHBIX TOKOB B CTAaHAAPTHBIE BTOPUYHBIE

H3mepurensHbIe TpaHC()OPMATOPHI TOKA BRIOUPAIOT
10 HOMUHAJIbHBIM [1apaMeTpaM

M0 KOMMYTAI[HOHHON CITIOCOOHOCTH

10 TEPMHUUECKOHN U AIIEKTPOJMHAMUYECKON CTOMKOCTH
10 XapaKTEPUCTUKE TOKOOIPaHUYECHUS

110 Harpy3Ke BTOPUYHBIX LIeNeH




J1s cHMOKEHUS TEMIIEpaTyPhI IUIABICHUS BCTaBKU B IPEIOXPAHUTENAX C HAIIOJIHUTEIEM UCIIOJIb3YETCs
MEeTaJUTypruaeckuii 3 QeKT - Ha MOJIOCKH MEIH HalasHbI [IapUKH 0JI0Ba

[IPOPE3U, YMEHBIIAONINE CEUEHUE

YCTaHaBJIMBAIOTCS NapajllelIbHbIE IIJIaBKUE BCTABKU U3 Pa3HBIX MAaTEPUAIIOB

IUTACTHHBI IEPEMEHHOTIO CEYECHUS

HAITOJIHUTENb, KOTOPBIH IIPH TAIICHUH TyTH OKHCIAETCA (PEeakys IPOTEKAeT C MOTTIOMCHHEM SHEPTHH)

B kadecTBe marepuana miaBkoi BcTaBku npepoxpanuteneit tuna [IKT ucnonssytor
cepedpo, amoOMIHAN

aTIOMIHWH, CTalb

MEJb, ATIOMUHUNA

MeJib, CTallb

MeJb, cepedpo

[TpumeHeHUe KaKKUX TUIABKHX BCTABOK pas3perniaeTcs?
KaJTHOpOBaHHBIX

HEeKaTHOPOBaHHBIX

00010 TUMa

B 3aBHCHMOCTH OT CHTYaIlH{

Kak cnenyet BEIOMpaTh MpeJOXpaHUTENN?

0 OTKIII0YAIONIEit CIIOCOOHOCTH

0 BKJTIOYAIOMIEH CIIOCOOHOCTH

TI0 TIPEeJEeTbHO AOIyCTUMOMY TOKY, BOSHUKAIOIIEMY IIPpH BKI0YeHHH Ha K3

Br160p cXeM 311eKTPOCHA0KEHHS 3aBUCUT OT
KaTEeropHH IOTpeOnTenen

pacyeTHOM MOLIHOCTH

yJaJICHHOCTH OT UCTOYHHKA [TUTaHUS
KOJINYECTBA IOICTAHIIHI

PO3BI BETPOB

Pa3znenbHas paboTa TMHUIA 1 TpaHC(HOPMATOPOB NPHHUMAETCS

C LIEJbI0 YBEIUUEHUS COIIPOTUBIICHNUS U, yMeHbIlIeHUs TokoB K3
SKOHOMHH 3JIEKTPO0OOPYAOBAHHS

YMEHBIIEHHUs TOTEPb

CeueHns IPOBOIOB U KU Kabelelt BEIOMparoT
M0 TEXHUYECKUM YCIIOBHSIM

0 HaJIeXHOCTH

10 3KOHOMHYECKUM yCIIOBHSM

KaIUTaJbHBIM 3aTpaTam

CeueHns MPOBOIOB 1 JKUIT KabeJel BEIOHparoT
0 CTIOCO0Y MPOKIAAKA

10 HOMUHAJIbHOMY HAIPSKCHUIO

0 CTOUMOCTH

IO MOTEPSIM HAIPHKEHUS

Jlvnust u3 kabesiel, npeIHasHAYECHHAS Ul IIEPEIauH JICKTPOSHEPTHUH Ha PACCTOSHME HAa3bIBACTCS
KaOeNbHbII KaHal

KaOenpHas JIMHUS

KaOesbHas TpaHIest

KabeJIbHas CTaKaa

Pacumdpyiire mapky cunosoro xabens ACB 3*95
TPEXKUIbHBIN Kabeb CO CBUHIIOBOI 000JI0YKOM C MEIHBIMH JKUJIAMH, TUIOIIA/IbIO0 CeYeHUs 95 Mm2
JIBYX>KHJIBHBIA Ka0eJIh CO CBUHIIOBON 000JIOYKOM ¢ METHBIMH JKUIJIAMH, TUIOIIAABI0 CeUeHHs 95 MM2

TPEXKWIBHBINA Ka0elb CO CBUHIIOBOH 000JIOYKOH ¢ allFOMUHHEBBIMU JKUIIAMH, IDIOMIABI0 CeYeHHs 95 MM2

TexHuuecKHe YCIOBHsI BEIOOpA CEUCHHUI BO3AYIIHBIX U KAOCTbHBIX JTHHUN
10 HArPeBY PaCYETHBIM TOKOM

YCIIOBHUSM KOPOHUPOBAHUS

MEXaHHUYECKON MPOYHOCTH

KalUTaJIbHBIM 3aTpaTamM

HarpeBy OT KPaTKOBPEMEHHOTO BBIJETICHNUs TeTia TokoM K3

croco0am MpOKIaIKH




HOTEPSIM HAIIPSKEHUS B HOPMAJIbHOM U IIOCJICaBAPUITHOM PEKUMAX

Be160p 5KOHOMUUECKH 11€71€CO000Pa3HOTO CEUCHHS TPOU3BOIAT
10 HOMUHAJIbHOMY HalPsDKEHUIO

10 5KOHOMUYECKOH IUIOTHOCTU TOKa

IIPHUBEICHHBIM 3aTpaTaM

10 HarpeBy PacyeTHBIM TOKOM

B 3aBucuMOCTH OT Ha3HAUEHUS [IMHOIIPOBOIBI OAPA3EIISIOTCS
Ha MarucTpaibHEIC

Ha pacIpe/euTeIbHbIC

Ha aBapuiiHbIE

Ha TPOJIICHHBIE

Ha OCBETUTEIbHBIC

Ha CMeIIaHHbIe

ITpu Toxax 6omee 3000 A TpH CIIEAYIONIMX CEYCHUSIX IPUMEHSIOT IIHHBI
KOopoOuaTeIe

HPSIMOYTOJIBHBIE TPEX MOJIOCHbIE

HPSIMOYTOJIBHBIE JBYX IOJIOCHBIC

KpYyTIBIe

HPSMOYTOJIBHBIE OJJTHOTIONIOCHEIE

TpanchopMaTOphl TOKa HE BEIOMPAIOT IO CIICAYIONIEMY YCIOBUIO
110 KJIaCCy TOYHOCTHU

0 TOKY

10 BTOPUYHOM HarpysKe

110 HanmeeHmo

10 OTKJIIOYAIOIIEN CITOCOOHOCTH

H3mepurensHBIe TpaHC)OPMATOPHI TOKA BRIOUPAIOT
10 HOMUHAJIbHBIM N1apaMeTpam

M0 KOMMYTAI[HOHHOH CITIOCOOHOCTH

110 TEPMHUYECKOH M 3JIEKTPOJMHAMUYECKON CTOMKOCTH
10 XapaKTEPUCTUKE TOKOOIPaHUYECHUS

10 Harpy3Ke BTOPUYHBIX LIeNel

TparchopMaTOpHI TOKa NpeTHA3HAYCHBI

JUIS IpeoOpa30BaHMs IIEPBUYHOTO TOKA 10 3HAUCHUIT Hanbosee yOOHBIX IS H3MEPHTEIBHBIX IPHOOPOB

JUISL OT/ICNICHHS TIEPBUYHBIX 1IETeil OT BTOPUYHBIX

JUIs peoOpa3oBaHus TOKA B IEPBUYHBIX LETISIX

JUTS IpeoOpa30BaHMS IIEPBUYHOTO TOKA IO CTAHAAPTHBIX BEIMYMH U JUIS OTACNICHUS NTEPBUYHBIX IIENei OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS IEPEMEHHOTO TOKa

Kaxkue cxembl IPUMEHSIOT IPH PABHOMEPHOM paclpele/IeHUH Harpy3Ky 1o miomaau?
panuaibHble

MAarucTpajibHble

CMCILIaHHbIE

KOJIBLIEBBIE

paclpenenuTenbHble

Kakne cxembl a5iekTpruecKux ceTei MpUMEHSIOT MPU HAJTMYUY TPYIIN HArpy30K ¢ HEPaBHOMEPHBIM paclpeiesieHUeM UX 0
IUIOIIAaU 1exa?

panuanbHbie

MarucTpajibHbIC

CMeIIaHHbIE

KOJIbLIEBEIC

Kaknmu mocTonHCTBaMH 00J1aJaf0T MaruCTPAJIBHBIE CXEMBI JIEKTPHIECKIX ceTei?
HaJISKHOCTh

HpocToTa

JICIICBU3HA

BBICOKAsi THOKOCTB CETH

BCE NIEPEUNCIIEHHOE

Kaxnmu HeocTaTkaMu 001agatoT paJiaibHbIe CXEMBI?
HEIKOHOMHYHOCTh
OrpaHUyYeHHasi THOKOCTb CETH




HeOobIIas HAAEKHOCTD

['onoBoit pacxos 37eKTpO3IHEPTHH MIPEANIPUATHEM YUUTHIBAECTCS
IIOJHOM PacueTHOM MOLTHOCTBIO

YCTaHOBJIEHHON MOLIHOCTBIO

CpEIIHEr0/I0BO MOIIHOCTHIO

T'omoBoe uncio 4acoB pabOTHI MPEANPHUATHS 3aBUCUT OT
MOIIIHOCTH TIOTpeOuTeneit

KaTErOpHH HAJCKHOCTH B JIEKTPOCHAOKSHUT
CMEHHOCTH MPEATIPUATHS

Xapakxrepa IIPOU3BOJICTBA

TEXHOJIOTHYECKOro Mpolecca

B kakux ciryudasx 060CHOBaHO COOpPYKEHHUE 3aKPBITHIX TTOACTAHIIHN?
P CTPOUTENBCTBE MOACTAHILIMH ITyOOKOro BBOJA

TIPU PACIOIOKCHNH Ha CeNUTEOHOI TeppUTOPHH TOpoaa

B 30HaX IIPOMBIIIICHHBIX YHOCOB

IpU HEOOXOAUMOCTHU CHIDKEHUS YPOBHS LITyMa

HET BEPHOTO OTBETA

JlomyckaeTcs I IpUMEHEHUE TPOCOBBIX MOTHNEOTBO0B Ha OPY 35 kB u BhImIe?

HE J0IyCKaeTcst

noryckaercs Ha Beeit Teppuropun OPY

JIOIyCKaeTcs TOJIBKO HaJ| OIIMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEP)KHEBBIX MOJTHHCOTBOIOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOIyCKaeTcs TOJNBKO HaJl CeKLUSAMHU U IMUHAMHI

Komnencupyromue ycTpoiicTBa, MOIIHOCTh KOTOPBIX YUYHUTHIBAETCS TIPU OTIPEAIETICHUN MOJTHOW pacueTHOW MOIIHOCTHU, TIPUMEHSETCS
JUISL KOMITEHCAIlUM EMKOCTHBIX TOKOB

JUIs1 KOMITEHCAIIMM PEAKTUBHOM MOIIIHOCTH

JUTSL KOMITEHCAIMH ITOTePh MOILTHOCTH

Onpezenenue MOLUTHOCTH KOMIIEHCHPYIOIIMX YCTPONCTB B CETH HampsbkeHueM 1o 1 kB ocymiecTsusercs no
ycloBHIO OalaHca peakTHBHOM MomHocTH Ha mmHax HH nexoBsix TTI

ycioBHIo OallaHca aKTHBHOW MOIIHOCTH Ha mmHax ['TIIT

yCIIOBHIO OaaHca MONHON MOITHOCTH Ha mumHax [ TITT

5.4. MeTonuka olleHKH OCBOEHMS AMCHUILUIMHBI (MoayJisi, npakTuku. HUP)

Kpurepuu onieHuBaHMsA OTBETA HAa SK3aMEHE

O1LeHKa «OTIIMYHOY BBICTABIISCTCS, KOT/la 00Yy4JaroIuiics: JEeMOHCTPHPYET CHCTEMHBIC TEOPETHIECKNE 3HAHUS, BIIaJICeT
TEPMHHOJIOTHEH, JIeTaeT apryMEeHTHPOBaHHEIE BRIBOABI M 0000IICHNS, MPUBOAUT IIPUMEPEI, TIOKa3bIBaeT CBOOOIHOE BIIaICHUE
MOHOJIOTHYECKOH PeUbI0 U CITIOCOOHOCTH OBICTPO PEarnpoBaTh HA YTOUHSIONINE BOIIPOCHL.

O11eHKa «XOPOII0» BBICTABIIACTCS, KOT1a 00yJaroLIUiACs JEMOHCTPUPYET IPOUHBIC TEOPETUUECKUE 3HAHUS, BIaJeeT
TEPMHUHOJIOTHEH, JIeT1aeT apryMEHTHPOBAHHbIE BEIBOJIBI M 000OIICHNS, IPUBOAUT IIPUMEPBL, HO IIPH 3TOM JIeNIaeT HECYILIECTBEHHbBIE
OITMOKH, KOTOpPBIE OBICTPO HCIPABISAET CAMOCTOSTEIFHO WM TIPH HE3HAYNTENEHOH KOPPEKIIUHU ITPENoAaBaTeIeM.

O1eHKa «yIOBIETBOPUTEIBHOY» BBICTABISIETCA, KOTAA O0YUYAIOIIUICS HEeNTyOOKHe TEOPETHUECKUE 3HAHUS, IPOSIBISIET C1ab0
copMHUPOBaHHBIC HABBIKHM aHAIM3a SIBJICHUIT U IPOIIECCOB, HEIOCTATOYHOE YMEHHUE JAeNaTh apI'yMEHTHPOBAHHBIC BHIBOJIBI U
TPUBOANTH MPUMEPEI, TIOKa3bIBAET HE JOCTATOYHO CBOOOJHOE BIIAICHHE TEPMHHOIOTHEH, TOTHIHOCTEIO M TIOCIIEIOBATEIEHOCTRIO
U3JI0KCHUS, AeNaeT OMUOKU, KOTOPBIC MOXET UCIIPABUTH TONBKO MPU KOPPEKIIUU IIPEHOAaBaTENeM.

O1eHKa «HEYAOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTa 00yYalOIUics 1eMOHCTPHPYET HE3HAHHE TEOPETUIECKUX OCHOB TpeaMeTa,
HE yMeeT JeJaTh apryMEHTHPOBAHHBIE BBIBOIbI M IPUBOAUTH IPUMEPHI, HE BIaEET TEPMUHONOTHEH, IPOSABIAET OTCYTCTBHE
JIOTHYHOCTH ¥ MOCJICIOBATEIBHOCTHIO U3IIOKEHUS, IeNIaeT OMHOKHM, KOTOPBIE HE MOXKET UCIIPAaBUTh TaXke ITPH KOPPEKIIHH
[IPENnoJaBaTeNIeM.

ITpoxosxeHUE KOHTPOJIBHOIO MEPOIIPHUATHUS 110 CLIa4€ SK3aMEHA CUUTACTCS BBIIIOJHEHHBIM YCIICLIHO, €CIIU IIPH €r0 OLICHUBAHUU
MOJIy4EHa OLICHKA HE HIDKE «yJIOBIETBOPUTEILHOM.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepaTtypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue Bubnaunorexa W3naTenbCcTBO, rOJ
JI1.1 | beictpunkuii I'.®. OCHOBBI PHEPTeTHKHU: YIEOHUK Mocksa: Kuopyc, 2012
JI1.2 | KynunoB A.A. TeroBbIe NEKTPUIECKHE Mockpa: TH®PA-M, 2013

craHmi. CXeMBl 1
obopynoBanue: yaeOHOE
nocooue




ABTODBI, COCTaBUTEIH

3arnaBue

bubaunorexa

W3naTenbcTBO, roj

JI1.3 |B.IL I'openos, C.B. O6mas sHepretuka. Ku. 1. Mocksa, bepnun: Jlupexr-
T'openos, B.C. AnbTEepHATUBHBIC UCTOYHHKH Menua, 2016
T'openoB u ap. , mox SHEPTHH: YICOHUK
pen. B.II. 'openoga,
E.B. lBaHoBOI#1
JI1.4 | Cubukun 0./, OCHOBEI NEKTPOCHAOKECHHS Mockga ; bepnun: lupext-
00BeKTOB: yueOHOe Tocobne Menna, 2014
JI1.5 |H.IL I'yxos, B.A. CucteMsl ANMEKTPOCHAOKEHNS ! Hosocubupck: HI'TY, 2015
OmnbxoBckuii, I.A. y4eOHUK
[TaBmroueHko
JI1.6 | CyBopun A.B. [MpuemHHKH ¥ TOTpeOUTENH KpacHosipck: Cubupckmii
3JIEKTPUYECKOMN 3HEPTrUu (benepanbHbIi YHUBEPCHUTET,
CHCTEM 3JIEKTPOCHA0KEHUS : 2014
yaeOHoe rmocobne
JI1.7 | Cubuxun M.IO. Texnonorus Mocksa, bepnun: Jlupexr-
SHEProcOepexeHNs ;| yIeOHUK Menua, 2014
JI1.8 | Cubukun 0./, OCHOBBI IPOEKTUPOBAHHUS Mockga ; bepnun: upext-
INEKTPOCHAOKEHHS Menua, 2016
MPOMBINIJICHHBIX U
TPAKIAHCKUX 3JaHUM :
y4eOHUK
6.1.2. JlonosiHuTEIbHAS INTEPATYPa
ABTOpBI, COCTaBUTENHU 3ariaBue Bubnmoreka W3natenscTBo, ron
JI2.1 |Mactenanos A. M. TonnuBHO-3HEpreTUYECKuit Mocksa: Dueprus, 2009
komrieke Poccun Ha pyOexe
BEKOB: COCTOSIHUE, TPOOIEMBI U
nepcrexkTussl pa3purus [ T. 1. :
CIIPaBOYHO-aHAIUTUYECKUN
cOOpHUK
JI2.2 | bymyes B.B. Ouepreruka - 2050 Mocksa: Dueprust, 2007
JI2.3 |IIpuBanos B.B. DKCIUTyaTanuus JUHUHA Mocksa ; bepnun : [lupexr-
3JIEKTpOIIepeIad CUCTEM Menua, 2017
9NEKTPOCHAOKEHHUS : ydeOHOe
nocobue
JI12.4 | Anekceenkos C.O. TommuBHO-3HEPreTHYECKUIA Mocksa: IOHUTHU-TAHA.
xomrutekc Poccun. IIpoGmemst 3akoH u npaso, 2016
Y TeHEHIINH Pa3BUTHUS PHIHKA!
MoHorpadus
JI2.5 | Knesuos A.B. CpenactBa onTUMH3AIIH Mocksa :COJIOH-ITPECC,
MOTPEOIEHHS 3TEKTPOIHEPTUH: 2009
CIIPaBOYHO-MH(POPMAIIMOHHOE
nocobue
6.1.3. MeToguueckue pa3padoTKu
ABTOpBI, COCTaBUTENU 3ariaBue Bubnmoreka W3narenscTBo, ron
JI3.1 | daBbiakua M.H. OO0mast SHepreTuKa: Hosorpouuk: HO HUTY
MeToauveckue ykasanus k PI'P MUCuC, 2013
6.2. [lepeyenn pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALUMOHHOI ceTn « AHTEepHET»
31 |H® HUTY "MUCUC" https://nf.misis.ru/
32 | Hayunas snexrponHas 6ubnmorexa https://www.elibrary.ru
D3 | Hayunas snexrponHas 6ubnmorexa https://cyberleninka.ru/
6.3 IlepevyeHsb NpPOrpaMMHOro odecneyeHust
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 12




1.6 | bpaysep Google Chrome

I1.7 | Microsoft Teams

1.8 |Zoom

1.9 | Bbpay3sep Yandex

I1.10 | WinDjView 2.0.2

6.4. Hepeqem, I/IH(l)OpMaIIPIOHHI)IX CIIPABOYHBIX CUCTEM H HpO(l)eCCHOHa.]I])HLIX 0a3 JAaHHBIX

N.1 |energybase.ru - KaTanor MEKTPOCTAHINH (aTOMHBIX, THIPABINIECKUX, TEINIOBBIX U JIP.) ¥ MOJCTAaHIIUH MHPa;

.2 |window.edu.ru - eTuHOE OKHO JOCTYyIa K 00pa30BaTEIbHBIM pecypcaM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME

Ayn. Haznauenue Bun OcHarieHue
113 VYuebnass nabopaTopus (KOMITBIOTEPHBIH 13 mwr. - KomnbroTep B coope;
KJacc) 1 mr. - Ilpoextop yHMBepcambHBIH Vivitek
DH278;

1 wrt. - Dkpan HacteHHbId 150x200;
1 . - KommyTtaTtop D-Link 16 mopr.;
1 wt. - [logBec 1 mpoekTopa;

1 wr. - Beb6 kamepa Logitech;

1 mr. - Kongunuonep ;

13 wrT. - CTOJI KOMIIBIOTEPHBIH;

2 mT. - CTOM mpenoaaBaTeNbCKuii;
7 wr. - CTynes;

12 . - Kpecio;

1 . - [lIxad KHIKHEIH;

12 wT. - PynoHHbIE IITOPHI;

1 wT. - YueHnueckast J0cKa;

121 VYueOHas  ayguropus g 3aHATHH | JIex 14 mr. - Cuctemusiii 6110k Intel Core;
JIEKIMOHHOTO THIIA, MIPaKTHYECKUX 14 wt. - Monutop LCD;
3aHATHUI 1 mwr. - DOkpan HacTeHHBIH Seven Media
240x240;

1 wr. - I[Ipoexrop ACER P5206;
1 wt. - [logBec 1s mpoexTopa;
1 wr. - Beb kamepa Logitech;

1 . - Jlocka yueHu4eckas;

27 wt. - CTOJIBl yUEHUYECKUE;
52 wrt. - Crynes;

4 . - XKamosu.

121 VYueOHas  aymuropus  ans  3aHsaTwil | [Ip 14 mr. - Cuctemusiii 6110k Intel Core;
JIEKIMOHHOTO THIIA, MIPaKTHYECKUX 14 wt. - Monutop LCD;
3aHATHUI 1 mwr. - DOkpan HacTeHHBIH Seven Media
240x240;

1 wr. - I[Ipoexrop ACER P5206;
1 wt. - [logBec 1s mpoexTopa;
1 mwr. - Beb kamepa Logitech;

1 . - Jlocka yueHu4eckas;

27 wt. - CTOJIBI yUEHUYECKUE;
52 wrt. - Crynes;

4 . - XKamosu.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

B mpouecce N3y4CHud JUCHUITIMHBI BBIACIAOT Ba BUAA CaMOCTOSITEILHOM pa6OTBIZayI[I/ITOpHaH 1 BHCAyAUTOpHAasd. AyI[PITOpHaH
CaMOCTOATCIIbHAsA pa60Ta 110 JUCHMILIMHE BBIIIOJIHACTCA HA y‘Ie6HBIX 3aHATUAX 1101 PYKOBOJICTBOM IIPETIOAaBATECIIA. BHeayI[I/ITOpHaH

caMoCTOATeNbHas paboTa - INTaHUpyeMast yueOHas paboTa 00y4JaroluMes, BHIIOIHAEMAs BO BHEAY JUTOPHOE BpeMsI 110 3aJaHHIO U
TIPY METOJTMYECKOM PYKOBOZCTBE Ipero1aBaTelis, Ho 0e3 ero HermocpeAcTBeHHOro yyacTus. CamocTosTensHas paborta, He
MPeAyCMOTPEHHAS IPOTrpaMMOl Y4eOHOH TUCIIMIUTHHBI, PACKPBIBAIOIEH U KOHKPETHU3UPYIOIIEH ee Co/iepKaHue, OCYIECTBISIETCS
00yyaromuMcsi HHUIIMATUBHO, C IeTIbI0 peaii3aluy COOCTBEHHBIX YUeOHBIX U HAyYHBIX HHTEepecoB. s Gonee adpdexTuBHOrO
BBITIOJTHEHUS CAMOCTOSITEIIHOM PaOoTHI 110 AUCHHUIUIMHE MPENo/IaBaTellb PEKOMEHIYEeT HCTOYHUKH JUIsl pabOThI, XapaKTepu3yeT
HanOoJee ParMoHANBHYI0 METOANKY CAMOCTOSTENBEHOM PaboTHI, AEMOHCTPHPYET paHee BHIIOIHEHHBIE 00YJIalOMNMHUCS pabOTH H T.
1. Bunsl 3ananuii 1 BHEay IUTOPHON CaMOCTOSITENIFHOI paboThI, UX COJepiKaHUe U XapaKTep MOTYT UMETh BAPHATHBHBIN U

I depeHIMPOBaHHbIN XapaKTep, yYUTHIBATh HHANBHIYalIbHbIE 0COOCHHOCTH oOydaromierocsi. CamocTosTenbHast paboTa MOXKeT
OCYIICCTBIATHCS HHIANBHIYAIBHO WM TPYIIIAMU CTYJCHTOB online W Ha 3aHATHSX B 3aBHCUMOCTH OT 1€, 00beMa, KOHKPETHOM
TEeMaTHKU CaMOCTOSTEIIFHOM PabOThI, YPOBHS CIOXKHOCTH. KOHTPOIIb pe3yIbTaTOB BHEAYAUTOPHOI CaMOCTOATENIBHON pabOTHI
OCYIIECTBIISIETCS B IIpeJieNax BpPeMEHH, OTBEJICHHOTO Ha 00sI3aTeNIbHbIe YUeOHbIe 3aHATHS 110 JUCIUIUINHE HAa IPAKTUYECKHUX,




| 71a00PaTOPHBIX 3aHIATUSIX.
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