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Pa6ouas nporpamma cocrapnena Ha ocuose ®I'OC BO - bakanaBpuar 1o HanpasjieHHIO
noxarotoeku 13.03.02 DnekTposHepreTHKa u 31eKTpoTexHuKa (npukas Munodpuayku Poccuu ot
28.02.2018 r. Ne 144)

PaGoyass nporpaMma paccMOTpeHa W ogoOpeHa Ha 3acenaHdm  Kadeapsl
DneKTpocHAOKEHHUS NPOMBIILIEHHBIX TTPEANPUSTHIA
30.01.2025 r., mporoxomn Ne 4
3ag. kadenpoi A.B. Bapranosa

PaGouas nporpamma onobpena meroandeckoi komucenen MDuAC
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmu3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouast mporpamMma repecMoTpeHa, 00CcykKaeHa u o00peHa s peanusaruu B 2029 - 2030
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogoopena st peanuszanuu B 2030 - 2031
y4eOHOM roJly Ha 3acefaHuM Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.B. Bapranosa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enpt0 OCBOEHUS JUCHHUILIUHBI «DJIEKTPOIHEPTreTUKAy SIBISICTCS O3HAKOMJICHUE
CTYJICHTOB C OCOOCHHOCTSIMH PAa3JIMYHBIX THUIIOB 3JICKTPOCTAHIINMI, YYAaCTBYIOIIUX B BBHIPAOOTKE
AJIEKTPOIHEPIHUH, OCHOBHBIM 3JIEKTPOOOOPYIOBAHMEM M TJABHBIMHU CXEMaMH JJIEKTPHUUYECKUX
COCIMHCHUHN OJIEKTPOCTAHIIMH ¢ PAHOHHBIX IIOJCTAHIUH, JIMHUAMH JJICKTPOIEepEIavH
MEPEMEHHOTO M TOCTOSSHHOTO TOKa CBEPXBBICOKOIO M YJIBTPABBICOKOTO HANPsKEHUH,
XapaKTEPUCTUKAMH W TlapaMeTpaMH SJEKTPUYECKUX CETEH M CHUCTEeM, DJIEMEHTaMH TEOPUHU
repeiayy YHEPTUHM 110 JIMHUAM JICKTPUUECKOUN CEeTH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

JucuummHa «NeKTPOIHEPTeTHKA» BXOIUT B 00S3aTENBHYIO YacTh Yy4eOHOTO IIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  u3ydeHus ~ AWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

Marematuka

HNudopmartuka

®usuka

TeopeTrnueckre OCHOBBI TEKTPOTEXHUKHI

3HaHusa (yMEHHUs, BIAJCHUS), MOJIYYCHHbIE IPU U3YUYEHUH JaHHON AUCHUIUIMHBI OYIyT
HEOOXOIUMBI JIJISl U3YUCHHSI JUCIIUILTAH/TIPAKTHK:

DNEeKTPUUECKHUE MAILIUHBI

OO1as sHepreTuka

[ToaroroBka K mporeype 3alluThl ¥ 3aI1UTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

DNEKTPOIHEPTETHUECKUE CUCTEMBI U CETU

DNEKTPUYECKHUE CTAHIINN U TIOICTAHITHH

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate OCBOGHUS TUCHMIUIMHBI (MOAYJISA) «DIEKTPOIHEPreTUKAY 00ydaromuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-4 Cnoco0eH HCIIOIb30BaTh METOJbI aHAJIN3a U MOIACIUPOBAHUA IJICKTPUICCKUX Leneu u
OJICKTPUYCCKUX MaIlIMH

OIlK-4.1 CriocobeH olieHMBaTh MapaMeTpbl HOPMAJbHBIX M ABAPUUHBIX PEXKHMOB
MEKTPUYECKUX IIeNed U MallMH C MCIOJIb30BAaHHEM METOAOB aHalu3a U
MOJIETUPOBAHUS

OIIK-4.2 PazpabatbiBaeT MepompusTHs MO YJIYYIIEHHIO I[OKa3aTeled KadecTBa
PpabOThI DJIEKTPUYECKHX LIeTIeN ¥ MaIllUH




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUTUIMHEI COCTABISAET 6 3a4eTHBIX equHuI] 216 akaja. 4yacos, B

TOM YHCJIC:

— KOoHTakTHas pabora — 10,6 akas. yacos:
— ayIUTOpHAs — 8 aKajl. 4acoB;

— BHEAyIUTOPHAs —

2,6 aKaz. 4acos;

— camocTosiTenpHas padbota — 196,7 aka. yacos;
— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K dK3aMeHy — 8,7 akaJ. yac.

®dopma arTecTaluy — SK3aMEH.

AynutopHas 3 s
KOHTaKTHas pabora E z dopma TeKyIero
=
B aKaj. Jacax o Bu KOHTPOJIS
Paszen/ Tema g | (paxan uacax) =l A y p Kon
> 3 © | camocTOATEIbHOM | yCIIEBaEMOCTH U
JUCHUTUTHHBI N [~ . | xomneTeHIMM
Q & padoThI MIPOMEKYTOUHOM
nab. |mpakr. | € &
Tlex. 28 aTTecTalun
3aH. 3aH. | O &
1. IIpousBoacTBO
3JIEKTPHICCKOMN DHEPTUH
1.1 Tun >IeKTPUYECKUX
CTaHIIHH. OCHOBHOE Tlogroroska k Hamcarme AKP No OIIK-4.1
00opy0BaHKe 3102 19 | manucanuro AKP 1 h OINK-4.2
3NEKTPUUECKUX CTAaHLUUN H Nel '
MOCTaHITAH.
Hroro no pazaeny 0,2 19
2. I'maBHBIC CXEMBI
JJIEKTPUYECKUX  CTaHUUH U
TIOCTaHITHH.
2.1 I'naBHBIE u
CTPYKTYpHbBIC CXEMBI
TEIIOBBIX,
THIPABIMYECKUX, ATOMHBIX
N Brimonnenue
AJIEKTPUYECKUX  CTaHIHUH.
IPaKTUYECKOTr0 3amuTa
T'naBHBIE W CTPYKTYpHBIC
. 3aHATHS MPAaKTUIECKOTO
cxeMbl nojcranuuil. Oomas "
N ADAKTEDHCTIKA ToxonpoBoAbI. 3aHSATHUSA
Koi)/l " TéIl)IlI/IOHHle KoHucTpykTusHOE "TOKOTIPOBOIBL. OIlK-4.1
JR. };TOB_ 3102 19 UCTIOJTHCHHE. KounctpykTueHOE OIIK-4.2
P ) Pacuer ucnonHeHue. Pacuer
BBICOKOBOJIbTHBIX " "
BRIKITIoATE Il TOKOIPOBOJIOB. TOKOIIPOBOJIOB.
A3Be HHHTene’ﬁ Tlonroroska x | Hammmcanue AKP Ne
p A VA nanucanuo AKP 1
OTJIEIUTENICH, Nl
KOPOTKO3aMBbIKaTEIIeH, h
HHU3KOBOJIETHBIX
aBTOMATHYCCKHUX
BBIKJIIOYATETICH.
HWroro no pazneny 0,2 19
3. CxeMmBl 3IEeKTpOCHAOXKEHMS
COOCTBEHHBIX HY K]
3JIEKTPOCTAHITUI
3.1 OO6mast XxapakTepucTuKa
notpebureneit
COOCTBEHHBIX HYX]T
TEMJIOBBIX, IMoaroroBka K Harmcarme AKP No OIIK-4.1
ruipaBiIndeckux, aromueix| 3 | 0,2 19 | mammcanmnro AKP 1 - OIIK-4.2
aneKkTpocTaHimi.  Cxembl Ne 1
JICKTPOCHAOKCHHS
norpedurenei
COOCTBEHHBIX HY T
Wroro no pazneny 0,2 19




4, DHepreTHYecKHe CHCTEMBI.
Pexxumbl 9HEPreTUYCCKHUX
CHCTEM. VYmpasnenue
ANEKTPOIHEPTETHICCKUMU
CHCTEMaMHU.

4.1 OGmas xapakTepucTHKa Brimonnenue Samuta
AEKTPOIHEPTrEeTHICCKOMN TPAKTUIECKOTO
" MPAaKTHIECKOTO
cucteMbl. JIOCTOMHCTBA | 3aHaTHs "Pacuer "
3aHaTus "Pacuer OIIK-4.1
HEJOCTaTKU 00BEIUHECHHBIX PEXXHMOB CKIMOB 4.
JHEPrOCHCTEM. Bugst| 3 | 0,2 19 | clOXHO3aMKHYTO P . OIlK-4.2
o " CJI0’KHO3aMKHYTOM
PEXXHMOB  JHEPTreTHUSCKUX U ceTn. corn."
CHCTEM. Croco0n1 Tloaroroska k ’
Hamucanue AKP Ne
yIpaBJICHHS peKUMaMK Hancannio AKP 5
SHEPrOCHCTEM. Ne2 )
HUroro no pazneny 0,2 19
5. Bananc AKTUBHBIX i
PEaKTUBHBIX MOIITHOCTEH
DHEPreTHYECKOW CHCTEMBI.
5.1 DBamanc axkTHUBHBEIX H
PEaKTUBHBIX  MOIIHOCTEH
SHEPreTHUECKOW CHCTEMBI.
3aBUCHMOCTh YacTOTHI M
HaNpsDKEHHST OT  OarnaHca
MOIITHOCTE TMoAroToBKa K OIIK-4.1
= . a Hanucanne AKP Ne
3JIEKTPOIHEPTeTUICCKOM 3102 19 | manucanuio AKP 2 OIlK-4.2
CHCTEMBI. Tlocnencrus Ne 2
HapyIICHHS Oamanca
MOIIHOCTEH B
JHEProCHCTEME.
Komnencupyromue
YCTpOMCTBA.
Hroro no pazaeny 0,2 19
6. Hasnauenue u
KIacCUpHUKAIKS DIIEKTPUICCKUAX
ceteil. I'paduiku dyekTprUecKux
6.1 Buasl 3IEKTPUYCCKHUX
ceTel U UX Kiaccu(uKanus. Brimonnenne Sammra
TToctpoenue rpauKoB MIPAKTUYECKOTO »
" MPAaKTUIECKOTO
JJIEKTPUYECKUX  HArpys3oK. 3aHATUA "
3aHATUA
Buaer rpaduKoB Onpenenenue
Ormpenenenne
AJIEKTPUYECKUX  HArpy3oK. BpPEMEHH
BpEMEHU OIIK-4.1
I'paduku  Harpy3ku 10 HCIIOIB30BaHUS -4.
HCIIOIL30BaHUS
MPOJOKUTEIBHOCTH. 3102 19 MaKCUMyMa MAKCHMYMA OIIK-4.2
Bpewmst HCITONB30BaHUS HATpy3KU U BpeMst y
HArpy3K{ U BpeMs
HaI/IGOHbIHI/IX Hany3OK. MaKCHUMAJIbHBIX
" MAaKCHMaJIbHBIX
Bpewms HanOOJIBIINX MOTEPh. "
MOTEPb.
MOTEPb. Crioco0bI ITogroroBka k
Hamucanue AKP
MIPEACTABICHUS  HArpy3oK. Hanucanuio AKP Ne3
CraTnueckue Ne3. -
XapaKTepI/ICTI/IKI/I Hany3KI/I.
HWroro no pazageny 0,2 19
7. Bo3mymHble U KaOenbHBIE
JIMHUU U UX CXEMbI 3aMCIICHUS
BremonaeHne
7.1 AXTHBHOE u 3amura
MPaKTHYECKOTO
WHIyKTHBHOE MPAaKTHIECKOTO
3aHATUSA
COIPOTHBIICHUE " 3aHATHS
BO3AYIIHBIX M KaOEIbHBIX Bosnymmie "Bo3ayIIHbIe IHHUH
H}i A JIUHUN Ay OIlK-4.1
JIAHAMN. KTHBHAs u JJIEKTPOTIEPEIAUH.
3|02 19 |anekTpomnepenay . porep OIlK-4.2
€MKOCTHasi TPOBOJIMMOCTD KabenbHble THHUU
KabenpHble TUHUT
BO3AYIIHBIX ¥ KaOENbHBIX AJIEKTPONEPEIauH.
. AJIEKTPOTIEpPEIayH .
muHuld. CXeMBbl 3aMEIICHHS Ormpenenenue
N Omnpenenenne
JIAHAN ANEKTPUIECKUX napamMeTpoB CXeM
o apamMeTpoB CXeM "
cereil. 3amernieHus JIDII.

3amemenus JIDIT."




Uroro no pazneny 0,2 | 19 |
8. Buapl TpanchOpMaTOpOB B
3JIEKTPOIHEPTETUKE. CxeMbl
3aMelIeHus TpPaHC(OPMATOPOB.
8.1 Obmas xapakTeprcTHKa
Brinmonnenune
CHJIOBBIX U M3MEPHUTEIBHBIX 3amuTa
MIPAaKTHYECKOTO
TpaHcHOpMaTOpPOB. MIPaKTUIECKOTO
3aHSITHUS
CuoBsie "Ormpe nererie 3aHITHS
JIByXOOMOTOYHBIE, a alv?eT op oxey | "OnpenCTICHHE OIIK-4.1
JIByXOOMOTOYHBIE c[ 3102 19 p3aMeLIL)1eHI/I;1 [apaMeTpoB CXeM OIlK-4.2
paciienyeHHoil 0OMOTKOH, 3aMeLIEHHS
TpaHchopMaTopo "
TPEXOOMOTOYHBIE B TpaHchOpPMaTOPOB.
TpaHcHOpPMAaTOPEI u ) Hammcanne AKP
IloaroroBka k
aBToTpaHcdopmaropsl. Mx Nes.
AKP Ne3.
cXeMbl 3aMemeHus. OBITHI
Hroro no pazneny 0,2 19
9. ToTepu MOILIHOCTH M YHEPTUH
B DJICKTPUYECKUX CETSIX.
IToxroroBka
A Hamucanue AKP Ne
9.1 Tlorepu MOIIHOCTH | Hanucanuo AKP 3
SHEPTUU B DIEKTPHUECKUX Ne 3. 3au1.HTa
ceTsIxX (B JIMHUSIX, Brinonnenue .
. MIPaKTHYECKON OIK-4.1
TpaHchopmaTopax H JIp. MPaKTHIECKON -4.
paboThI
anemenTax ceru). I[lorepu| 3 | 0,2 19 paboThI " OIlIK-4.2
" Ormpenenenne
XO0JIOCTOTO xoza u Omnpenenenne
MOIITHOCTH U
Harpy3ouHble TIOTEPH B MOIIHOCTHU U
JJIEKTPOIHEPTHH B
tpaHchopmatopax. Ilotepu AIIEKTPOIHEPTUH B [
AJIEKTPOIHEPTHH 32 TOJI . JIMHUH U "
+| Tpancdopmarope
TpaHchopmarope
HWroro no pazaeny 0,2 19
10. Pacuer PEKUMOB
QNEKTPUUECKOH CETH
BrimosnaeHne 3amuTa
NPaKTHYECKOTO MPaKTUIECKOTO
3anatus "Pacuer | 3amstus "Pacuer
10.1 Pacuer pexumoB JMHUY 110 TOKY JIMHUY 110 TOKY
INEKTPHUUYECKON CETH. HArpy3KH U Harpy3Kkd U
Pacyer numHMM 1O TOKY MOCTPOCHUE MOCTPOCHUE
Harpys3Ku. Pacuer no BEKTOPHOH BEKTOPHOU
napamMeTrpaM — Hayala U JUarpaMMbl TOKOB | TMarpaMMbl TOKOB U
KOHI[a JINHUU. W HATIPsDKEHHH. " HanpspKeHui."
ToctpoeHre  BEKTOPHOM Beinonuenue 3amura OllK-4.1
JUarpaMmbl muauu| 3 | 0,2 19 MIPAKTUYECKOTO MIPAKTUIECKOTO OIlK-4.2
3JIEKTpOIepeIaun o 3anartus "Pacuer 3anartus "Pacuer
napaMeTpaM KOHIIA. JIMHUH TI0 JIMHUH TI0
Pacuer JTUHUU o MOII[HOCTH MOII[HOCTH
MOILHOCTH Harpy3KH. Harpysku." Harpy3ku."
[TpubamxeHHbIE  METOIBI Boimonnenue 3amura
OIpeeNeHHs OTePh MIPaKTHYECKOTO MPAKTHIECKOTO
HaINpsHKCHUSL. 3aHATHSA 3aHATHS
"Omnpenenenue "Omnpenencaue
noTepb oTephb
HanpspkeHus." HarpsbKeHus."
HWroro no pazaeny 0,2 19
11. ITpomesxyTouHast aTTeCTanus
111 IIpomexyTounas IloaroroBka k
P Y 3 6,7 A DK3aMeH
arrecranus (DK3aMeH) IK3aMEHY
Uroro no pazneny 6,7
HWroro 3a cemectp 2 196,7 SK3aMeH
Hroro no aucumruinye 2 196,7 JK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
0o0pa3oBaTeNbHbIX TEXHOJOTUH B MPENOAaBaHUM AUCHMUILIUHBI  «DIEKTPOIHEPreTHKa»
UCIIOJIb3YIOTCS TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

[lepenaya HEOOXOOUMBIX TEOPETUUYECKMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
IOPEJICTaBICHUH 10 Kypcy «OJEKTPO’HEpPreTHKa»  IPOUCXOAUT €  HUCIOJIb30BAHUEM
MYJIbTUMEAUIHHOTO 000PY10BaHHUSI.

Jlekuuy TPOXOAAT B TpamuiuoHHOW ¢(opme, B ¢dopme JeKUUH-KOHCYIbTaUUH |
npoOiieMHbIX Jekuui. Teopernueckuid marepual Ha MPOOJIEMHBIX JIEKLIUAX SBISETCS
pe3yJbTaTOM YCBOCHHUS MOJYYEHHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIPOCA M IOMCKA IyTel ero pemeHusa. Ha nexkuusx — KOHCYJbTalMsSIX H3J0KEHHE HOBOTO
MaTepuaia CONpOBOKIAETCS IOCTAHOBKON BOIPOCOB M JUCKYCCHEW B IIOMCKAaX OTBETOB HA ATH
BOITPOCHI.

CaMocTosiTenpHast paboTa CTUMYJIUPYET CTYACHTOB B mporiecce 0hOpMIICHUSI OTUYETOB U
aHaJIM3e Pe3yJIbTaTOB MPAKTUYECKHX padOT, MpPU MOArOTOBKE K KOHTPOJBHBIM paboTaM H
UTOTOROU ATTECTATIAN

6 YueOHO-MeTOAMYeCKOe 0OOecreueHue CaMOCTOSITeIbHOM padoThl 00y4YarouXCsl
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbBI (MOYJIs1)

a) OcHoBHas UTEpPaTYypAa:

1. Tasmsosa, O. B. Dnekrposnepretuka . ydebHoe mocobue [mms By3or] / O. B.
I'asuzoBa, U. A. Jlybuna ; Marautoropckuil roc. texuuueckuit yH-t um. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2019. — 1 CD-ROM. — 3ara. ¢ tutyn. sxkpana. — URL:
https://host.megaprolib.net/MP0109/Download/MObject/20450 (mata obparenus: 19.03.2025).
— Makpoo6wekT. - ISBN 978-5-9967-1563-3. — TekcT : 3meKTpoHHbIA. — CBECHHUS JOCTYITHBI
takke Ha CD-ROM.

0) lonmoHuTeIBHAS TUTEpPaTypa:

1. Vnanos, C. H. Bo300HOB/sIEeMbIE UCTOYHHUKH 3HEpruu . yueb. mocoome / C. H.
VYnanoB. — 3-e uzn., nepepad. u pom. — HoBocubupck: Uszn-so HI'TY, 2014. — 459 c. (Cepus
«Yueonuku HITY»). ISBN 978-5-7782-2467-4. — Tekcr : »snekrponnsii. — URL:
https://znanium.com/catalog/product/556622 (mara obpammenus: 19.03.2025). — Pesxxum gocTyma:
TI0 TTO/IITUCKE.

2. Ymakos, B. fI. CoBpeMeHHBIE MPOOIEMBI AIEKTPOIHEPTeTHKH: YueOHoe mocooue /
YmrakoB B. . - Tomck:M3n-Bo Tomckoro momurtex. yHuBepcutera, 2014. — 447 c.: ISBN
978-5-4387-0521-5. — Teker : AJIEKTPOHHBIH. — URL:
https://znanium.com/catalog/product/701886 (mxara obpamienus: 19.03.2025). — Pexum goctyma:
10 TMOATHUCKE.

3. bypman, A. I1. OcHoBBI coBpeMeHHO# sHepreTukd : B 2 T. Tom 2. CoBpeMeHHas
AIIEKTPOIHEPTeTHKA | YUeOHUK AJis BYy30B : B 2 T. — M. : U3natenbckuit nom MDU, 2019. — ISBN
978-5-383-01338-0 — Tekcrt : anexkrponnsiii // DBC "Koncynsrant cryaenta” : [caitr]. — URL :
https://www.studentlibrary.ru/book/ISBN9785383013380.html (mara oGparienus: 19.03.2025).
— Pexxum nocTtymna : 1o nmoJInuckKe.



https://host.megaprolib.net/MP0109/Download/MObject/20450
https://znanium.com/catalog/product/556622
https://znanium.com/catalog/product/701886
https://www.studentlibrary.ru/book/ISBN9785383013380.html

4. boptauk, 1. M. OcHOBBbI coBpeMeHHOU 3HepreTukd B 2 T. Tom 2. CoBpeMeHHas
AIIEKTPOIHEPTeTHKa : y4eOHMK ais By30B / mox pen. mpogeccopoB A. I1. bypmana u B. A.
CrtpoeBa; ox obmieit penaknueit wi. -kopp. PAH E. B. AmetucroBa - Mocksa : M3naTenbckuii
nmom MOMU, 2016. - 678 c. - ISBN 978-5-383-01044-0. - Tekcr : snekrtpoHHbii // DBC
"KoncynbTaHT cTyneHra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ ISBN9785383010440 html (mara oOpamenwus: 19.03.2025).
- Pexxum mocTyma : mo mojmnucke.

5. Hukomnaera, C. W. DnekTposHepreTuieckue CeTd u cucteMbl: YuedHoe nocoodue / C.
N. HuxonaeBa. — Bonrorpan : Bonrorpaackuii rocyapcTBEHHBIN arpapHbiii yHuBepcuteT, 2018.
— 64 c.: ISBN. — Tekcr : anekrponnbid. — URL: https://znanium.com/catalog/product/1007833
(mara obparmmenus: 19.03.2025). — Peskum qocTyIa: mo mOoIMHCKe.

6. MaxkcumoB b. K., Dnekrposnepreruka Poccun nmocine nposeaenus peopm U OCHOBBI
PBIHKA 3JIEKTPOIHEPIHH . yueOHoe mocooue st By3oB / B.K. MakcumoB. — M. : U3naTensckuit
nom MDU, 2019. — ISBN 978-5-383-01274-1 — Tekcr : anekrponsslii // DbC «KoHcynbraHT
cryaentay . [cait]. — URL : https://www.studentlibrary.ru/book/ISBN9785383012741.html
(mata ooparenus: 19.03.2025). — Pexxum qocTyIa @ 1Mo Mo/ ImucKe.

7. AmnannueBa, C. C. DIEKTpOIHEPreTUYECKUE CUCTEMbl U CETH: MOJENU Pa3BUTHA :
yueOHuk s By3oB/ C.C. AnanmdeBa, II. E. MesenneB, A.JI. MbI3uH ; 1OA HAy4YHOU
penakuueii I1. M. bapronomes. — Mocksa : U3parensctBo FOpaiit, 2025. — 148 c. — (Beoiciiee
obpazoBanue). — ISBN 978-5-534-07671-4. — Tekcr : snexkTpoHHbId // OOpa3oBarenbHas

wiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/565058  (mara oOpamieHus:
19.03.2025).

8. JlpikuH, A.B. DiekTposHEpreTHYecKue CUCTEMbl U CETH : YYeOHHK s BYy30B /
A.B. Jlpikua. —  MockBa:  UzmarensctBo  IOpaiit, 2025.— 360c.—  (Bricmiee
oOpaszoBanue). — ISBN 978-5-534-04321-1. — TekcT : a1exkTpoHHBIH // OOpa3oBarenbHas
mwiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/561003  (mara oOpamieHuS:
19.03.2025).

9. Xypnan «BecTHuk HOVYpI'Y. Cepus «OHEPTeTUKa

https://www.powervestniksusu.ru/index.php/PVS

10. XKypHan «DNeKTpOTeXHUUECKHEe CHCTEMbI U KOMIUTEKCh» http://esik.magtu.ru/ru/

11. X Kypnan «BectHuk VBaHOBCKOIO TOCYAapCTBEHHOTO 3IHEPreTHYECKOro
yHuBepcuteray http://vestnik.ispu.ru/

B) MeToan4yeckue ykazaHusi:

1. Tasmzoa O. B., [dyobuna W. A., Konmpamosa ). H., BapranoBa A. B.
DJEeKTpOIHEPreTUKa: MPAKTUKYM IO JUCLUILIMHE «DJIEKTPOIHEPreTHUKay Uisi 00ydaroluxcs
HaTPaBIICHUS 13.03.02 «DNEeKTPOIHEPTEeTHKA 17§ ANEKTPOTEXHUKAY, npodus
«OnekTpocHaOxeHue». — MarHuToropckuii roc. texuuyeckuit yH-t um. .M. HocoBa. —
Marnutoropck : MI'TY um. I'.1. Hocoga, 2020. — 1 CD-ROM.

r) [Iporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanwue I1O Ne orosopa CpoK IeHCTBHSI TUIIEH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip c¢B000IHO pacnpocTpanseMoe 110 0eCcCpoYHO

FAR Manager c¢B000IHO pacapocTpauseMoe I1O 0eccpoOUHO

MS Office 2003 Ne 135 or 17.09.2007 Gecepouro
Professional

LibreOffice ¢B000IHO pacrpocTpansgemoe I10O 0ecCcpOUHO

Linux Calculate cB000JIHO pacipocTpansgemoe I10 0ECCPOYHO



https://www.studentlibrary.ru/book/ISBN9785383010440.html
https://znanium.com/catalog/product/1007833
https://www.studentlibrary.ru/book/ISBN9785383012741.html
https://urait.ru/bcode/565058
https://urait.ru/bcode/561003
https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HazBanue Kypca CchplIKa
denepanbHOE TOCYAaPCTBEHHOE OFOIKETHOE
yapexaenue «DenepanbHblii HHCTHTYT URL: http://www1.fips.ru/

ITPOMBIIIIJICHHONW COOCTBEHHOCTHY

HarnuonansHas ”HGOPMaIMOHHO-aHAINTHYCCKAS
cuctema — Poccuiickuii MHIEKC HAyYHOTO URL: https://elibrary.ru/project risc.asp
nutupoBanus (PYTHIL)

DnexTpoHHas 6a3a mepuoIndecKux u3aanuii East
View Information Services, OO0 «IBUC»

URL: https://dlib.eastview.com/

Poccwiickas ['ocymapcTBeHHast Onbmmoreka. URL:
Kartamoru https://www.rsl.ru/ru/4readers/catalogues/
DnekTpoHHbIe pecypcebl ondmmorekut MI'TY um.  [URL:
I''. HocoBa https://host.megaprolib.net/MP0109/Web

9 MaTepua/iIbHO-TeXHHYeCKOe 00ecredeHue TUCIIUITHHBI (MOTYJIs1)

MartepuanbHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITFOYAeT:

1. VY4yeOHble aynuTopuu AN TNPOBEACHUS 3aHATUN  JIGKIMOHHOTO THOA —
MYJIbTHMEIMIHBIE CPEICTBA XPAaHEHHUS, IEPEIauH U MPEICTaBICHUS HHPOPMALIUH.

2. YuebOHas ayauTopusi Uil TPOBEACHUS JIaOOpaTOPHBIX paboT (MexdakympTeTcKas
7a00paTopusi MOJCIMPOBAHUS CUCTEM OJlieKTpocHaOkeHus, aya. 217) — JlaGoparopHbie
YCTaHOBKH, W3MEpUTEIbHbIE MPUOOPHI JUIsl BBINOJHEHUs JabopartopHbix pabor: CreHa
nabopatopubiit 991-JI-H-P «Mogens 371eKTpOTeXHUUECKOW CUCTEMBIY.

3. VYueOHble ayAUTOpPUM [IJIS TPOBEICHUS MPAKTUYECKUX 3aHATHH, TPYIIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJBTAIIMN, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHOM aTTECTAIlMH — JIOCKA,
MYJIbTUMEIUIHBIN IPOEKTOP, IKPaH

4. TlomemieHus: UIsl CaMOCTOSTEILHOM pPaOOTHI OO0YyYaIOIIUXCS — TEPCOHATBHBIE
xomnbrotepsl ¢ makeroMm MS Office, Beixomom B MHTEpHET W C IOCTYyNOM B DIEKTPOHHYIO
nH(pOPMaAIMOHHO-00PA30BATENBHYIO CPEly YHUBEPCHUTETA.

5. Ilomemenue Ui XpaHeHUS U MNPOMUIAKTUYECKOTO OOCTyXKMBaHUS Yy4eOHOro
000pyI0BaHUS — CTEJUIAXH, CEU(BI AJI1 XpaHEHUs! y4eOHOro 000pyAOBaHUs, HHCTPYMEHTHI JJIs
pPEMOHTa J1JabOPaTOPHOTr0 0O0PYTOBAHMSL.


http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

NMPUJIOKEHME 1
(o0s3aTeNBHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[To nqucuumiamnHe «OIEKTPOIHEPreTHKay MPEeLyCMOTPEHa ayJUTOPHAs U BHEAyAUTOpPHas
caMoCTOsATENbHAs Pab0oTa 00YUAIOIIUXCHL.

AynuTopHas caMOCTOsTelIbHas paboTa CTYACHTOB IIPEIIOIaracT peleHne KOHTPOIbHbIX
3ala4 Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoTsl (AKP):

AKP Nel «IIpou3BoACTBO 3JIEKTPUYECKOMH IHEPTUI»

1. Mepeuncante TUNbI SNEKTPUYECKMX CTAHLUMIA, YHACTBYIOLLUX B BbIPabOTKE 3N1EKTPOIHEPTUN.

5 KaKoBbl OCHOBHbIE 0COB6EHHOCTH TEXHOIOTUYECKOTO MPOLLECca MPOM3BOACTBA
3N1EeKTPO3HEPIUM HA KOHAEHCALMOHHbIX 3/1eKTpocTaHumaAx (K3C)?

3. KakoBbl ~ OCHOBHble  OCOBEHHOCTM  TEXHONOTMYECKOro  mpouecca  MPOM3BOACTBA
3N1eKTPO3HEPIUM Ha TeNNOPUKALMOHHbBIX 3NEKTpocTaHuusAX (TIL)?

AKP Ne2 «JyekTpodHepreTudecKue CHCTEMbD)

1. CdopmynupyiiTe HasHayeHWe U AalTe 06Uy XapaKTEPUCTUKY 3N1EeKTPO3HEPreTUYECKUX
cucTem.

2. KakoBbl NpenmyLLecTBa 06begMHEHHbIX SIHEPTETUYECKMX CUCTEM?

3. Korga Havanocb popmmpoBaHme EANHOM sHepreTUyeckol cuctembl B Poccnn? Yto cbirpano
peLaoLLyto posib Ha NepBOM 3Tane paboTbl?

AKP Ne3 «Ilepenaua u pacnpenesieHue 3J1eKTPHYECKOM JHEPT UM

1. Y7o NpuMHMMaeTcA 3a HOMMHA/NIbHOE HaMpPAXEHWe ISNEKTPUYECKUX CeTell, reHepaTopos,
TpaHcdopmaTopoB?

2. Kakwue BuUAbl rpadmKOB INEKTPUYECKMX HArPy30K UCMNO/Ib3YIOTCA NPU NPOEKTUPOBaHUM? OnA
Yero OHW CyKaT?

3. Y70 npepcTaBnAoT coboit 0606LLEHHbIE CTAaTUHECKME XapPaKTEPUCTUKN MOLLLHOCTU HarpysKku
9NEKTPUYECKOW CUCTEMbI MO HAMPAXKEHUIO U YacToTe?

I[IpumepHublie npakTnueckue 3aganus (I13):

I13 Nel «PacueT TOKONIPOBOAOB)

1. BbibpaTb TOKoMnpoBoA Ha HanpskeHue 10 KB c uenbio nepegayun mowHoctn 35 MBT,
cosd=0,8, Ha paccTossHne 500 M. MOLHOCTb KOPOTKOrO 3aMbIKaHWA HA UCTOYHUKE NUTAHUA COCTaBaAeT
200 MBA.

2. TpybuaTblit TOKONPOBOZL KPEMNUTCS Ha MOABECHbIX W30/ATOPaX MNPU CUMMETPUYHOM
pacnonoxeHun ¢a3 no BeplIMHAM PaBHOCTOPOHHEro TpeyrosibHMKa. [lepBoHa4YanbHOE KpenneHue
n30nATopoB ocyuecTenseTca depes 20 m. OnpepenuTb, ABASETCA AN NPUHATAS AJIMHA NpoOJieTa
[0NyCTUMOWN.

3. KabenbHaa NWHUA NUTaeT ABuratenb MOLLHOCTbIO 25 KBT, cos$=0,91, MB=60%. AnuHa
AHuM 15 m. Kabenb nponoskeH B KaHane. [lomelleHMe He OTHOCUTCA K B3PbIBOOMNACHbIM.
MpoaonKMTenbHOCTb paboyero nepuoaa cocrasnafet 4 MuH. Heobxoammo BblGpaTb MapKy U cevyeHue
KabenbHOMN TNHUU.

I13 Ne2 «Pacyer pe:KHMOB CJI0/KHO3AMKHYTOM CeTH

Ha pucynke nokasas rpad ceTu ¢ AByMsI HCTOYHUKAMU NMUTAHUS, IATHIO 3JEKTPUIECKUMHU
Harpy3KkaMyl ITyHKTOB M HOMEpPaMHU JIMHHMWA. BBINOIHUTH pacdeT pacnpeneineHus IOTOKOB
MOIITHOCTH II0 y4YacTKaM CETH METOJIOM IpeoOpazoBaHus ceTu. llpumem, 4TO HampsuKeHUs
NUTATENbHBIX ITYHKTOB PABHBI 110 BEJIMUYMHE U COBMAJAIOT 10 (hase.



Puc. CJ'IO)KHOBaMKHYTaH CCThb

13 Ne3 «Onpenesienne BpeMeHH HMCIOJb30BAHUA MAKCMMYMa HArpy3Kd U BpeMs
MaKCHMAJIbLHBIX MOTEPb»

Jns  3amaHHOrO TroJ0BOro rpaduka SIEKTPUUECKUX HArpy30K OMNPEAeNUTh IO
MMPOAOJDKUTCIIBHOCTU ONPEACIIUTL BpPEMA MCIIOJIB30BaHUA MAKCHMyMa Harpy3Kkhu HW BpPEMA
MaKCHUMaJbHBIX MOTEPb.

113 Ne4 «IlocTpoenue BekTopHOi tuarpammbl JIIID»

OnpeaeJme AKTHUBHOC n HHAYKTHUBHOC COIMPOTUBJICHUA BO3QYIIHBIX JIMHAN
3JIeKTponepeaul HOMUHAIBHBIM HanpsikeHneM 10 kB, mpoTshKeHHOCTbIO 4 KM, BBIITOJTHEHHOU
ctanbHbiMH TIpoBogamu [IC-25 ¢ pacnoiiokeHueM TMPOBOJOB HA OIMOPE TPEYTrOJbLHUKOM.
Pacctosnue mexay mpoBogamu 1 M. MOIIHOCTh Harpys3kd, MOJKIIOUEHHOW B KOHIIE JIMHUH,
coctasisieT 560 kBA. IToctpouts BekTopHyto auarpammy JIOII.

I13 NeS «Onpenenenne napameTpoB cxem 3amemienus JIII»

1. OnpegennTb NapamMeTpbl CXEMbl 3aMeLeHMAa JNNMHUKM  anekTponepegaun 110 KB,
BbINONHEHHON npoBogom AC-70, npoTaxeHHocTbto 40 Km. [oasecka NpoOBOAOB FOPU30OHTasIbHAA,
paccToaHme mexay nposogamum 4 m. B nMHun ocywiecteneHa TpaHCNo3numA.

2. JlnHunAa anektponepegaum 110 KB, npoTarkeHHOCTbO 80 KM BbinoAHeHa nposogom AC-150.
Onpepenntb, Kak OyAeT M3MEHATbCS aKTMBHOE COMPOTUBIAEHWME 3TOW JIMHMM B TeYeHUEe rofa, eciu
MMWHMMaIbHaA TemnepaTypa Bo3ayxa -252C, a makcumanbHas +302C.

3. Onpepenutb, KakK  W3MEHWUTCA  MOJSIHOE  COMPOTMB/AEHME  BO3AYLWHON  JVHWUK
anekTponepenaun 220 KB, BbinonHeHHoN nposogom ACO-240 npwv ropusoHTasIbHOM PaACMOJIOKEHUU
NPOBOLOB C paccTosHMEemM 8 M, ec/u: a) MpPoBOAA PACMO/IOKMTb B BEPLIMHAX PABHOCTOPOHHEro
TPEYro/ibHWKa; 6) IMHUIO 3aMEHUTb JIMHWUEN 3NeKTponepeaayYm NOCTOSHHOTO TOKa.

I13 Ne6 «OnpenesieHne napaMeTpoB cXeM 3aMelleHusl TPaHC(POPMATOPOB»

1. Onpenenntb  napameTpbl  YMNPOLLEHHON  CXeMbl  3aMelleHuA  TPexobMOTOYHOro
TpaHcdopmatopa TATH-25000/110.

2. Onpegenutb napameTpbl YNpPOLLLEHHOM cXembl 3ameLleHunn TpexdasHoro
asToTpaHcpopmatopa AT/[ALTH-200000/220/110, y KOTOPOro HOMWHajIbHblE MOLLHOCTY O6MOTOK
BbICLLErO M CpeAHero HanpAXeHUA paBHbl HOMMHAZIbHOM MOLWLHOCTM aBTOTpaHchopmaTopa, a
HOMMHa/IbHAA MOLLHOCTb OOMOTKM HU3LLErO HaNpAXKeHUs coctaBafeT 50 % 0T HOMMHaNbHON MOLLHOCTU
aBToTpaHcpopmaTopa.

3. Onpegenuto  napameTpbl  YMNPOLWEHHOMW  CXeMbl  3aMelleHMA  ABYXOOMOTOYHOrO
TpaHchopmaTopa ¢ pacuienaeHHbimu obmoTtkammu TPALH-63000/230.

113 Ne7 «Pacuer JIMHUM 110 TOKY HATPY3KH»
1. T[naBHaA NoHMXKalowWaa NoACTaHUMA 3aBOAa NUTaeTca npu HanpaxeHun 220 KB no anMHuK



aNeKTponepeaayn NpoTaKeHHocTblo 160 KM, BbinosHeHHoOW npoBogom ACO — 400. Hanps:keHue Ha
WMHAX UCTOYHMKA NMUTAHMA B MOMEHT MaKCMManbHOM Harpysku (116000+j87000 KBA) paBHo 240 KB.
onpeaennTb NOTEPH U NafeHWe HanNpPAXeHWA B CETM, A TAKXKe HAMPAMKEHME Ha LMHAX MOHWUMKatoLLEeN
NnoACTaHLUM.

[ToronHele CONPOTUBIICHUS U 3apsiIHAsE MOIIIHOCTh ITPOBOJIA:

ACO-400: r, = 0,08 Om/xMm, X, = 0,414 Om/xMm,(, = 0,145 Maap .

BrInosHuTh pacyeT JIMHUM 1O TOKY Harpy3KH 0 IMapaMeTpam KOHIIA.

2. TpaHcdopmaTopHasa noacTaHUMA ¢ TpaHchopmaTopom MolHOCTblo 1000 KBA nutaetca npu
HanNpAXKeHUM 6 KB OT r1aBHOro pacnpeaenmTesibHOro NyHKTa no KabenbHOM IMHUK NPOTAXKEHHOCTbIO 2,2
KM, BbiNonHeHHOW Kabenem AAB (3 X 95). Ha cTopoHe HM3LIEro HanpsaskeHua TpaHcpopmaTopa
NnoAKAOYeHa HarpysKa, notpebastowas molHocTb (420+j330) KBA. OnpegenvTb NoTepy HanpaxeHus B
NNMHUN N TpaHchopmaTope. BbINOAHUTL PAcYET IMHUM NO TOKY HArpy3Kun No napameTpam Havana.

113 Ne8 «PacueTr JIMHUM 110 MOLIHOCTH HATPY3KH)
Haiitu nHambonbiiyro mortepro HampsbkeHHst B ceTd 6 kB, mokasaHHON Ha pHCYHKe.
MormsHocTu Harpy3ok (kKBA) 1 npoTsSyKeHHOCTH y4acTKOB (KM) yKa3aHbl Ha CXeMe.

250+j180
A-16

A-50 A-16
320+j200

[ToroHHBIE CONPOTHUBIICHHUSI IPOBOJA:
A-50: 1, =0,64 Om/xM, X, = 0,355 OMm/xMm.

A-16: r, =198 Om/xMm, X, = 0,377 Om/ kM.

BrinmonHuTh pacyeT JIMHUH 11O MOIIMHOCTH HAIPY3KH.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHovHbIe cpeaCcTBA /1JIsl MPOBeeHHUsI IPOMEKYTOUHOI aTTecTAlMU
a) [lnannpyemble pe3yabTaThl 00y4eHHsI H OLIEHOYHbIE CPeICTBA /I NPOBeAeHHs MPOMEKYTOUYHON ATTeCTANNH:

Kon
WHIUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

OIIK-4: Cnioco0eH HC0JIb30BATH METO/bl AHAJIM3A M MOACJTHPOBAHUS JJIeKTPUYECKHUX 1eneil M JIeKTPUYeCKUX MallluH

OIlIK-4.1

Crniocoben OLICHUBATh napameTpsl
HOPMaJbHBIX W aBapUIHBIX PEKUMOB
SJICKTPHUICCKUX ueneﬁ u MallluH C
UCIIOJIb30BAHUEM METOJIOB ~ aHall3a |
MOJICTTUPOBAHHSI

IlepeyeHb TeOpeTHYECKUX BONMPOCOB K IK3AMEHY:

Ha3znauenue n kinaccuukays 3J1eKTPUUIECKUX CETEH.

OCHOBHBIE XapaKTEPUCTUKH IIEKTPHUECKUX HATPY30K.

[TpencraBieHne XapakTepUCTUK B PACYETHBIX CXEMax JIEKTPUUECKUX CETeil.
AKTHBHOE Y HHIYKTUBHOE COIPOTHBIICHUE BO3YIIHBIX U KaOCITbHBIX JINHUI.
AKTHBHas 1 eMKOCTHasl IPOBOAMMOCTbD BO3/YIIHBIX 1 KaOEJIbHBIX JTMHHM.
CxeMbl 3aMeleHNs JINHUHN 3JIEKTPUUYECKUX CETEH.

CxeMmbl 3aMelIeHHs TPaHC(HOPMATOPOB.

PacueT nuHUH 110 TOKY Harpy3KH.

PacueT TUHUM 11O MOILITHOCTH Harpys3Ku.

10 Knaccudukanus 31eKTpu4ecKuX CTaHIIHM.

11. TennoBble KOHAECHCAIIMOHHBIE 3JIEKTPOCTAHIIUH.

12. TenmodukanmoHHbIE IEKTPOCTAHIINH.

13. ATOMHBIE 3JIEKTPOCTAHIIUH.

14. Tumbl 1 KOHCTPYKTUBHOE UCTIOTHEHUE CHHXPOHHBIX T€HEPATOPOB.

15. Knaccu¢ukanus 1 KOHCTPYKTHBHOE UCTIOJTHEHUE CUIIOBBIX TpaHC(HOPMaTOPOB.
16. BeIkimrouaTennu BBICOKOTO HANPSHKEHUSI.

17. Pa3peiMHUTENN BBICOKOTO HAIIPSKEHHUSL.

18. KopoTKko3aMbIKaTeT! U OTACITUTEIN BHICOKOTO HATPSKEHHSL.

19. Knaccu¢ukanus 1 KOHCTPYKTHBHOE UCTIOJTHEHUE CUIIOBBIX TpaHC(HOPMaTOPOB.
20. BeIkimrouaTeny BEICOKOTO HAIPSKECHHS.

21. Pa3beAMHUTENN BBICOKOTO HAMPSHKEHUS.

22. KopoTKo3aMBIKaTeNN | OTJEIUTENN BBICOKOTO HAMPSHKEHUSI.

23. 'maBHBIC M CTPYKTYPHBIE CXEMBbI 3JIEKTPOCTAHIIMIA U MOACTAHIIUH.

CoNoA~WNE




Kon
WHIUKAaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OueHouHble CpeCTBA

IIpumepHble NpaKTHYECKHE 3aJaHUS AJIA IK3aMeHa:

1. Onpepenutb napameTpbl CXeMbl 3ameleHna AuHUM snektponepegaumn 110 KB,
BbINMO/IHEHHON npoBogom AC-70, npoTaKeHHocTblo 40 Km. [logBecka npoBOAOB
rOpU30HTa/IbHasA, PacCTOAHUE MeXay NpoBogamm 4 m. B nMHuK ocywecTeieHa TpaHCNO3numA.

2. Onpegenntb, KaK M3MEHUTCA MNOJIHOE  COMPOTMB/AEHWE  BO3LYLIHON  AUMHWUK
anekTponepegaun 220 KB, BbinonHeHHol nposogom ACO-240 npu TFOPU3OHTAIbHOM
PaCcno/IOXKEHUM NMPOBOAOB C PACcCTOAHMEM 8 M, €C/U: @) MPOBOAA PACMNOJIOKUTL B BEPLUMHAX
PaBHOCTOPOHHErO TPEYro/bHMKA; 6) NIMHUIO 3aMEHUTb IMHUEN 3/1eKTponepeaaym NOCTOSHHOTO
TOKa.

3. Onpegennto MNapameTpbl  YMNPOWEHHOM CXeMbl 3aMeLeHUs  ABYXOOMOTOYHOrO
TpaHchopmaTopa ¢ pacuenaeHHbimn obmoTtkammu TPALH-63000/230.

OIIK-4.2

PaspabatsiBaer MEpOINPUATHS o
YIIYYIIEHUIO TIOKa3aTeNeil kauecTBa paboThl
ANEKTPUYECKUX LENEeN U MallluH

IlepeueHb TeOpeTHYECKUX BONMPOCOB K IK3AMEHY:

CHHXpOHHBIE KOMIIEHCATOPBI.

PerynupoBanue 4acTOTHI M HANPSDHKEHUSI B DHEPTOCHUCTEME.

[Torepu MOILITHOCTH B NEKTPHUUECKUX CETSIX.

[Torepu AIIEKTPOIHEPTUH B IIEKTPHUIECKUX CETSIX.

VYrpaBieHue 3J1eKTPO3HEPreTUYECKUMU CUCTEMaMH.

PeXMMBI SHEPTeTHYECKUX CHCTEM.

bananc akTUBHBIX U peaKTUBHBIX MOIIIHOCTEH B SHEPrOCHCTEMBI.
Omnpenenenye NoTepb HapsKEHUS.

Ha3nauenue u yciaoBust GyHKIHMOHUPOBAHUS SHEPTETUYECKUX CUCTEM.
lO Bo3HukHOBEHHE HAYKH 00 AJIEKTPOIHEPTETUICCKUX CUCTEMAaX U UX PEKMMAX.
11. .O0benuHeHe SHEPTeTUIECKUX CUCTEM.

12. OcobenHocTr (HYHKIIMOHUPOBAHUS DJHEPTETHUECKUX CHCTEM.

LCoNoA~WNE

IIpumepHble NpakTHUYECKHE 32JaHUS JIS1 IK3aMeHa:
1. Haiitn HanGombIIyI0 MOTEPIO HAMIPSDKEHUS B ceTH 6 KB, moka3aHHOM Ha pUCYHKe.
MouHocTy Harpy3o0k (KBA) 1 MpOTSKEHHOCTH yYacTKOB (KM) yKa3aHbl Ha CXEMe.




Kon
WHIUKAaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OueHouHble CpeCTBA

250+180

A-16

A-50 A-16
320+j200

[ToroHHbIE CONPOTHUBIICHHUS IPOBOAA:
A-50: r, =0,64 Om/kMm, X, = 0,355 Om/ kM.

A-16: r, =1,98 Om/ kM, X, = 0,377 Om/ kM.

BBINOIHUTE pacyeT JIMHUM 110 MOIIHOCTH HArpy3KH.

2. I'maBHast noHM KaroLas MOJICTAHIUS 3aBojla MUTaeTcs npu HanpsbkeHuu 220 kB no
JIMHUM JJIEKTpONEpeaun MpOTsHKEHHOCThIO 160 kM, BbImonHeHHOM npoBogoM ACO —
400. HanpsxeHue Ha IIMHAX UCTOYHMKA MUTaHUS B MOMEHT MaKCHUMAaJIbHOM Harpys3ku
(116000+;87000 kBA) paBHo 240 kB. ompenenuTs NOTEPIO U MaJeHUE HANPSIKEHUS B
CETH, a TaKXKe HaIPsHKEHHE Ha IIMHAX MOHMKAIOIEH OICTaHIUH.

IToronHsle CONMPOTUBIIEHUS U 3apsAIHasi MOLIHOCTb ITPOBOAA:

ACO-400: r, = 0,08 Om/xkmMm, X, = 0,414 Om/ kM, q, = 0,145 MBap .

3. Onpenennute napaMeTpsl CXEMbI 3aMEIIEHUs BO3YIIHOW JIMHUM JIEKTpOIepesadn
HOMUHAJIBHBIM HanpspkeHHeM Uuon=110 kB mpotskénnocThio 1=35 KM, BBIMOTHEHHON
npoBogamu AC-185/29 Ha opsouenHeix II-00pa3HbIX oOmMOpax ¢ TOPU3OHTAIBHBIM
pacnoiokeHreM npoBoJoB. [IpuBectn cxemy 3aMmenieHus. BelaucanuTh 3apsiAHbIil TOK U
3apsAHYI0 MOITHOCTD JINHUU.




0) Ilopsimok mpoBeJeHUs] MPOMEXKYTOYHOH ATTECTALMU, NMOKA3ATeJIM U KPUTEPUH
OlleHUBAHMUS:

DK3aMeH MO0 JTaHHOW TUCIHUIUIMHE MPOBOAMUTCA B YCTHOU (popme Mo 3K3aMeHalMOHHBIM
OwmyietaM, KKIbId M3 KOTOPBIX BKJIIOYACT 2 TEOPETHUECKUX BOIMPOCA U OJHO NMPAKTHYECKOE
3aJlaHue.

IMoka3aTe/ i U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIMYHO» (5 6a/ioB) — 00yJaromuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHYeCKoe W TIyOOKOoe 3HaHUE
y4eOHOro MaTepuajia, CBOOOJHO BBHINOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEpUPYET
3HAHUSIMH, YMCHHSIMH, IPAMEHSICT UX B CUTYAIVsIX MOBBIIICHHON CII0KHOCTH,

— Ha OIIEHKY «Xopouio» (4 6aya) — o0yJaronIuiicss 1eMOHCTPUPYET CPEIHUA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIICTEHIIUI: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEeNbHbIE OIMOKN, HETOUHOCTH, 3aTPYTHEHHUS IIPH aHAJTUTUYECKUX ONEpaLlUsX, IEPeHOCce
3HAaHWI U YMEHUW HA HOBBIC, HECTAH/IAPTHBIC CUTYAIUH;

— Ha OIICHKY «Y/IOBJIETBOPHUTEIbHO» (3 Oamna) — oOydaroImuics OEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHIMI: B XOJI¢ KOHTPOJBHBIX MEPOTPUATHI
JOTYCKAIOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
00yYJarOIINICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHSI TP ONCPUPOBAHMM 3HAHUSAMH U
YMEHHSIMHU MPU X MEPEHOCE Ha HOBBIE CUTYAIUH;

— Ha OILICHKY «HEeYJI0BJIETBOPUTEJbHO» (2 Oamia) — OO0ydYaroIIHMiics JAEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKOro maTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHSI IPOCTHIX 33]1a4;

— Ha OLICHKY «HEeYyI0BJIeTBOPUTEeIbHO» (1 6amr) — oOyuaromuiicss He MOXET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(POpMAIMU, HE MOXKET IT0Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.



