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Pabouas nporpamma cocrasiena Ha ocnose @I'OC BO - 6akanaBpuar 110 HarpaBJieHHIO
noarotoky 13.03.02 DiieKTposHepreTHKa M INeKTPoTeXHUKa (npukas Munodpnayku Poccuu ot
28.02.2018 r. Ne 144)

PaGoyas mporpaMma paccMOTpeHa M ojo0peHa Ha  3ace/laHMM  Kadeapsl
DIeKTPOCHAOKEHHUS POMBIIITICHHBIX NPEANPUATHH]

30.01.2025 r., npotokon Ne 4
3ag. kadenpoit (Zé % A.B. Bapranosa

Pabouas nporpamMma ogobpena Metojuueckoi komuccned MOuAC P

04.02.2025 r., mpotokon Ne 3 e@// i %
Ipencenar 7 LZ‘Z("/’ 2 B.P. Xpammun

Pabouas nporpaMma cocTaBieHa: Eg Z Z

nouenT kadeapst NI, kana. TexH. HayK 1O.H. Konapamosa
Penenszenr:

3aM. HavanbHuKa DTO

AO «MATHUTOTOPCKUM TUITPOME3» P AJO. Jiuteunos




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




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

JucuumimHa DJIEKTPOIHEPreTHKa BXOAUT B 00S3aTeNbHYIO 4acTh y4eOHOro IIaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  u3ydeHus ~ AWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
cOPMHUPOBAHHBIE B PE3YILTATE U3YUECHUS JUCHMIUINH/ IPAKTHK:

Teopernyueckre OCHOBBI JIEKTPOTEXHUKU

dusuka

MaremaTuka

3HaHus (yMEHUs, BIAJCHUS), TTOJYYCHHBIC TIPU M3YYCHUH JAaHHOW JUCIMIUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YUCHHSI JUCIIUILTNH/TIPAKTHK:

DNEeKTPUYECKHUE CTAHIIMU U TIOICTAHIINHI

DJIEKTPOIHEPTETUUECKUE CUCTEMBI U CETH

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11MTa BHITYCKHON KBATH(PUKAITMOHHOMN paboThl

DNEeKTPUYECKUE MAIITUHBI

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbpTate ocBOEHUS TUCHUILUIMHBI (MOIYJsl) «DNEKTPOIHEPreTUKay 00ydaromuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETeHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-4 CriocobeH ucnonb30BaTh METOJbI aHAIM3a U MOJEIMPOBAHMS SJIEKTPUUECKUX Leneil u
HIIEKTPUYECKUX MaIIUH

OIlK-4.1 CriocobeH olLieHMBaTh MapaMeTpbl HOPMAJbHBIX M ABApUHUHBIX PEXKHUMOB
NEKTPUYECKUX IIeNed U MallMH C MCIOJIb30BAaHHEM METOAOB aHalu3a U
MOJIETUPOBaHUS

OIIK-4.2 PazpabatbiBaeT MepompusTHs MO YJIyYIIEHHIO IOoKa3aTeled KadecTBa

pabOTHI DIEKTPUUYESCKHX LIENTEH U MAIIIHH




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO0miast TpyI0EMKOCTh TUCHMIUIMHBI cOCTaBiseT 4 3aueTHbix enunul] 144 akan. yacos, B

TOM YHCJIC:

— KOHTaKTHas paboTa — 89 akas. 4acos:

— aynuTopHas — 85 akaJ1. 4acos;

— BHEayIUTOpHas — 4 aKkajl. 4acos;
— camocTosTenpHas padorta — 37,3 akaj. 4acos;

— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K dK3ameHy — 17,7 akaj. yac

®dopma arTecTaluy — SK3aMEH.

AynutopHas 3 e
o | KOHTaKTHas pabora E 5 dopma TeKy1ero
=
g B aKaJ. gacax (2] Bu KOHTPOJIS
Paszen/ Tema 3 (B akan ) =l A y p Kon
S 3 ©| camocTosATeNnbHOM | ycrieBaeMOCTH U
JCIUTLTAHB 3 = . | xommereHnNM
@) g & padoThI MIPOMEKYTOUHOM
Tlex. mab. | mpakT. z'9 arTecTalyy
3aH. | 3aH. | O =
1. [Tpou3BOACTBO ICKTPHUUECKON
SHEPrHU
1.1 Tum 3JIEKTPUYSCKHX
CTaHLUH. OcHoBHOE IMonroroska
It A Hammcanne AKP Ne OIIK-4.1,
00opy0BaHKe 4 3 3 | nanucanuro AKP
. 1 OIIK-4.2
JJIEKTPUYECKUX CTaHLUN U Nel
MOCTaHITAH.
Hroro no pazaeny 3 3
2. I'naBHBIC CXEMBI
JNEKTPUUYECKAX  CTAaHOUA |
MOJICTAHIIMH.
2.1 I'maBHBIC u
CTPYKTYpHBIE CXEMBI
TEIUIOBBIX,
THIPABIMYECKUX, ATOMHBIX
o Brinmonnenue
ANIEKTPUYECKUX  CTAHIUM.
MPaKTUIECKOT O 3amuTa
I'naBHBIE H CTPYKTYpHBIE
. 3aHATHUS MPAKTHIECKOTO
cxeMbl noacTaHnuil. O6mas "
ToxornpoBobI. 3aHSTHS
XapaKTepUCTUKA "
KoncTpykTiBHOE ToKOIIPOBOIBL
KOMMYTAallMOHHBIX OIIK-4.1,
4 3 4 3 UCIIOJIHEHHE. KonctpykrusHoe
anrmaparos: OIlK-4.2
Pacuer ucnonHeHue. Pacuer
BBICOKOBOJIBTHBIX " "
BBIKIOUATENCH TOKOIIPOBOJIOB. TOKOIIPOBOJIOB.
a31:e;1HHHTene’ﬁ [MoaroroBka k | Harmmcarne AKP Ne
p NI Hanucanuro AKP 1
oTAeNuTeNeH, No 1
KOPOTKO3aMBbIKaTeNeH, -
HHU3KOBOJIbTHBIX
ABTOMaTHYECKUX
BBIKJTIOYATEIeH.
Wroro no pazneny 3 4 3
3. CXeMBl 3JEeKTpPOCHAOKEHUS
COOCTBEHHBIX HYXK]T
3JIEKTPOCTAHITHI
3.1 O6mas xapakTepucTruka
norpedurenei
COOCTBEHHBIX HY X
TETJIOBBIX IMoaroToBka K
’ A Harcanme AKP No [ OITK-4.1,
THIIPABIMYECKUX, aTOMHBIX| 4 1 3 | nanucanuro AKP 1 OITK-4.2
anekTpocTaHiui.  CxeMsl Ne 1 '
JICKTPOCHAOKCHHS
norpedurenei
COOCTBEHHBIX HY T
Uroro no pazneny 1 3




4, DHepreTHYecKHe CHCTEMBI.
Pexxumbl JHEPreTUUSCKUX
CHCTEM. Vmpasnenue
ANEKTPOIHEPTETHICCKUMU
CHCTEMaMHU.

4.1 OOias XxapaKTepUCTHKA BeinonHnenue Samuta
AEKTPOIHEPTrEeTHICCKOMN MPAKTHYECKOTO
" MPAaKTHIECKOTO
cucrteMbl. JlocToMHCTBa M 3aHaTuA "Pacyer "
HEJOCTaTKU OOBEIMHEHHBIX PEXXHMOB sansTi "Pacuer
PEXUMOB OIIK-4.1,
JHEPrOCHCTEM. Bunsi| 4 CJIO’)KHO3aMKHYTO .
. " CJI0’)KHO3aMKHYTOM OIIK-4.2
PEXXKHMOB  DHEPreTUYCCKUX W ceTH. cern."
CHCTEM. Crioco0mI IMoaroroBka K ’
Hammcanne AKP Ne
yIpaBJICHHS pexXuMaMu Hanmcannio AKP 5
SHEPrOCHCTEM. Ne2 )
Uroro mo pazneny
5. Bananc aKTHBHBIX i
PEaKTUBHBIX MOITHOCTEN
DHEPreTHYECKOW CHCTEMBI.
5.1 bajganc aKkTHBHBIX ©
PEaKTUBHBIX  MOIIHOCTEH
SHEPreTHUECKOW CHCTEMBI.
3aBUCHUMOCTh YacTOThI U
HaNpsDKEHUsT OT  OanaHca
MOIITHOCTEH [ToaroroBka
» § A Harmcanne AKP Ne | OTTK-4.1,
SJEKTPOIHEPTeTUIECKON 4 Harmcaanto AKP 5 OIK-4.2
CHCTEMBI. TlocneacrBus Ne 2 '
HapyIICHHS Oaamnca
MOIITHOCTEH B
JHEProCHCTEME.
Komnencupyromue
YCTpOMCTBA.
Hroro no pazaeny
6. Hasnauenwue u
KiIaccupUKAIMS SICKTPUUCCKUX
ceteil. I'paduku 3MEKTPUUSCKUX
6.1 Buasl 3JIEKTPHUECKHX
ceTel U X KiaccuuKaius. Brinonnenue Sammra
TToctpoenue rpauKoB MPaKTHYECKOTO i
,, MPAaKTHIECKOTO
DJIEKTPUYECKUX  HArpy30K. 3aHATUSA "
3aHATUA
Bunst rpaduKoB Onpenenenue
Omnpenenenne
ANIEKTPUYECKUX  HArpy30K. BpEMEHH BpOMCHU
I'paduxku  Harpy3kum 1o HCITIOJIb30BAHUS
Hpo,():I[)OH)KI/ITCHbHI())ZTI/I 4 MaKkcuMyMa HCTIOIb30BAHIA OIK-4.1,
P ) Y MaKCUMyMa OIIK-4.2
Bpewmst HCIOJIb30BAHMS HATPy3KU U BpeMst
HArpy3KH U Bpems
HaI/IGOHBIHI/IX Hany3OK. MaKCHUMAJIbHBIX
" MaKCHUMAJIbHBIX
Bpewms HanOOJIBIINX MOTEPk. "
MOTEPb.
MOTEPb. Crioco0bI IlogroroBka Kk
Hanucanue AKP
MIPEACTABICHUS  HArpy30K. Hanucannio AKP Ne3
CraTudeckue Ne3. e
XapaKTepI/ICTI/IKI/I Hany3KI/I.
Wroro no pazneny
7. Bo3gymmHble W KaOelbHBIE
JIMHUU U UX CXEMbI 3aMCIICHUSA
Brinonnenue
7.1 AKTHBHOE u 3amuTa
MPaKTUIECKOTO
WHIyKTHBHOE MPAKTHIECKOTO
3AHSTHS
COIPOTHBIICHUE " 3AHSITHS
Bo3nymnueie |,
BO3AYIIHBIX U KaOEIbHBIX [ BosyuiHbie TUHUH
JIMHUM. AKTUBHaS " 3JIEKTPONEePEIaUH. OIlK-4.1,
4 AJIEKTPOIEPEIaH .
€MKOCTHasi IPOBOJUMOCTh KabenbHble TUHUT OIIK-4.2
KabenbHbIe THHUH
BO3AYIIHBIX M KaOeJIbHBIX AJIEKTPONEPEIaUH.
. AJIEKTPOIEPEIaH .
muHu. CXeMBbl 3aMelIeHUs Omnpenenenue
N Omnpenenenne
JTUHHUH 3JIEKTPHUUYECKHX napamMeTpoB CXeM
. napamMeTpoB CXeM "
ceTen. 3amemenust JIOTI.

3amemenus JIDIL."




Hroro no paszeny 4 | 7 | 3 |
8. Bugsl TpaHchopmMaTopoB B
3JIEKTPOIHEPTETUKE. CxemsI
3aMelIeHUs TPaHC(OPMATOPOB.
8.1 O6mas xapakTepucTuKa
Brinmonnenune
CHJIOBBIX U U3MEPUTEIbHBIX 3amuTa
MPAKTHIECKOTO
TpaHcHOpMaTOpPOB. MIPaKTUIECKOTO
3aHSITHUS
CustoBbie " 3aHATHUSA
Ormpenenenue "
JIBYyXOOMOTOYHBIE, Omnpeznenenue
MapaMeTpPoOB CXEM OIIK-4.1,
JIByXOOMOTOYHBIE cl 4 3 8 2 [IapaMeTpoOB CXeM
N N 3aMeIleHHs OIIK-4.2
pacIieryieHHol 0OMOTKOH, 3aMeIeHHs
TpaHchopMaTopo "
TPEXOOMOTOYHBIE B TpaHchOPMaTOPOB.
TpaHcHOpPMAaTOPEI u ) Hammucanne AKP
[Toaroroska k
aBToTpaHcopmartopsl. Ux Ne3.
AKP Ne3.
cXeMbl 3amerieHus. ONbITHI
Hroro no paszzeny 3 8 2
9. IToTepu MOIIHOCTH U SHEPTHH
B DJICKTPUYECKUX CETSIX.
[MonroroBka x
A Hanucanne AKP Ne
9.1 T[loTepu MOIIHOCTH U Hanucanuo AKP 3
SHEPTUU B IJIEKTPUIECKUX Ne 3. 3au1.HTa
ceTsIxX (B JUHUSX, Beinonnenne .
TpaHchopmaTopax U I MIPaKTAYECKON MPAKTHHICCKON
P P P P- P paboThI OIIK-4.1,
anemeHTax cetu). [lotepu| 4 3 8 2 paboThI "
" Onpenaenenue OIIK-4.2
XOJIOCTOTO xoza u Omnpenenenue
MOIITHOCTH U
Harpy3ouHble IOTEpU B MOIIHOCTHU U
JJIEKTPOIHEPTHH B
tpaHcdopmaropax. Ilorepu AIIEKTPOIHEPTUH B IS 1
AJIEKTPOIHEPTHH 32 TOJI . JIMHUH | "
+ | Tpancdopmatope
Tpanchopmarope
HWroro no pazaeny 3 8 2
10. Pacuer PEXUMOB
QNEKTPUUECKOH CETH
Beimonnenne 3amuTa
MPaKTUIECKOTO MPaKTUIECKOTO
3aasTus "Pacuer | 3amsTus "Pacuer
10.1 Pacyer  pexuMoB JMHUY 110 TOKY JIMHUU TI0 TOKY
INEKTPHUUYECKON CETH. Harpy3K U Harpy3kd U
Pacuer nuHMM 1O TOKY MOCTPOCHUE MOCTPOCHUE
Harpys3Ku. Pacuer no BEKTOPHOH BEKTOPHOH
napamMerpaM — Hayaia u JarpaMMbl TOKOB | TUarpaMMbl TOKOB H
KOHI[a JINHUU. W HATIPsDKEHUH. " HanpspKeHui."
IToctpoenue BEKTOPHOM Beinonnenue 3amuTa OIK-4.1
JMarpamMMbl muHuu | 4 4 10 3 MPAKTHIECKOTO MPAKTHIECKOTO OITK 4' 2‘
3JIEKTpOIepeIaun 1o 3ansTus "Pacuer 3aHsTHA "Pacuer '
napaMeTpaM KOHIIA. JIMHUH 110 JIMHUH TI0
Pacuer JIUHUA o MOII[HOCTH MOII[HOCTH
MOILHOCTH Harpy3KH. Harpys3ku." Harpy3ku."
[TpubmmxeHHbIE  METOIbI Brinonnenue 3amura
OIpeeNeHHs OTePh MPAKTHIECKOTO MPAKTHIECKOTO
HaINpsHKCHUSL. 3aHATHS 3aHATHS
"Omnpenencnue "Omnpenencaue
noTepb oTepb
HanpspkeHus." HarpsbKeHus."
Hroro no pazaeny 4 10 3
11. ITpomesxyTouHast aTTeCTanus
11.1 IIpomexyTouHas IlogroroBka k OIIK-4.1,
4 9,3 DK3aMeH
arrecranus (DK3aMeH) JK3aMEHY OI1K-4.2
Uroro no pazneny 9,3
HWroro 3a cemectp 34 51 |[37,3 9K3aMeH
Hroro no nucnuminHe 34 51 37,3 JK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
0o0pa3oBaTeNbHbIX TEXHOJOTUH B MPENOAaBaHUM AUCHMUILIUHBI  «DIEKTPOIHEPreTHKa»
UCIOJIb3YIOTCS TPAAULIMOHHAS ¥ MOAYJIbHO - KOMIIETEHTHOCTHASI TEXHOJIOTHU.

[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
WTOrOBOM aTTECTALIMH.

6 YueOHO-MeTOUYECKOE 00eciedeHHe CAMOCTOSITeIbHOH PadoThl 00yYaOImIMXCst
[TpexncraBneno B npuioxenun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTeCTAMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas UTEpPaTYypAa:

1. TasumzoBa, O. B. Dnekrtposneprernka : ydeOHoe mocobue [mis By3os] / O. B.
I'asuzoBa, U. A. JlyOuna ; Maruutoropckuii roc. texuuueckuid yH-T um. I'. 1. HocoBa. —
Marnutoropck : MI'TY um. I'. UI. Hocoga, 2019. — 1 CD-ROM. — 3arux. ¢ tutyn. skpana. — URL:
https://host.megaprolib.net/MP0109/Download/MObject/20450 (mara oopamenus: 19.03.2025).
— Makpoo6bekT. - ISBN 978-5-9967-1563-3. — TekcT : 31eKTpoHHBIA. — CBEeIeHUs JOCTYIHBI
takxe Ha CD-ROM.

0) lonotHuTeEIBHAS TUTEpaTypa:

1. Vnanos, C. H. Bo300HOB/sIEeMbIE UCTOYHHUKH 3HEpruu . yueb. mocoome / C. H.
VYnanos. — 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 (nara oopamienus: 19.03.2025). — Pexum pocryma:
TI0 TTO/IITUCKE.

2. Ymakos, B. fI. CoBpeMeHHBIE POOIEMBI AIEKTPOIHEPTeTHKH: YueOHoe mocooue /
YmrakoB B. . - Tomck:M3n-Bo Tomckoro mommrtex. 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 MOU, 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 : y4eOHHMK i By30B / mon pen. mpodeccopoB 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. T'asmzoBa O. B., Jlyomna WM. A., Konmpamosa 0. H., Bapramosa A. B.
DJEeKTpOIHEPreTUKa: MPAKTUKYM IO JUCHUIUIMHE «DJIEKTPOIHEPTeTHKA» Uil 00y4aromuxcs
HaTPaBIICHUS 13.03.02 «DJEKTPOIHEPTEeTHKA " ANEKTPOTEXHUKAY, npodus
«OnekTpocHaOxeHue». — MarHuToropckuii roc. Ttexuuyeckuit yH-t um. .M. HocoBa. —
Marnutoropck : MI'TY um. I'.1. Hocoga, 2020. — 1 CD-ROM.

r) [Ilporpammuoe odecnneuenne u MHTepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa CpoOK IeiCTBUS TUIEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 GeccpoaHo
Professional

7Zip ¢B000IHO pacapocTpansgeMoe 11O 0ecCpoOYHO

FAR Manager c¢B000IHO pacapocTpansgeMoe 11O 0eccpoyHO

MS Off.lce 2003 Ne 135 o1 17.09.2007 0eccpouHO
Professional



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/

LibreOffice c¢B000IHO pacupocTpauseMoe I1O 0eccpoyHO
Adobe Reader ¢B0001HO pacupocTpansemoe [10 0EeCCPOYHO
Linux Calculate cB0001HO pacipocTpansemoe [10 0EeCCPOYHO




IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchlIKa
denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOEC
yupexenue «DenepanbHblil HHCTUTYT URL.: http://www1.fips.ru/

POMBIIIJICHHON COOCTBEHHOCTIY
HarnponanbHas nHGOpMaIMOHHO-aHATTUTHYECKas
cuctema — PocCHHCKHI MHIEKC HAYYHOTO URL: https://elibrary.ru/project risc.asp
nutuposanus (PUHILL)

DnekTpoHHas 0a3a MepUOINYSCKUX U3anuil East
View Information Services, OO0 «1IBHUC»»

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

Poccwuiickas ['ocynapcTBeHHas Oubmuoreka. URL:
Karanoru https://www.rsl.ru/ru/4readers/catalogues/
DnekTpoHHbIe pecypebl onbmuorekut MI'TY um.  [URL:
I''1. HocoBa https://host.megaprolib.net/MP0109/Web

9 MaTepuaJiIbHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHNe JUCIUTUINHBI BKITIOUACT:

Y4eOHble ayIUTOpUU AJISl MPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUIA. MynbTUMEIUitHbIC
CpeACTBa XpaHEHHUsI, TIEpeIavun 1 TPEACTaBICHUS HH(POPMAIIHH.

YyeOHast ayAUTOpHs 1J1 MPOBEACHUS JIa0OPATOPHBIX PaboOT:

MexdakynbreTcKast j1abopaTopusi MOJACIMPOBAHUS CHUCTEM 3JIeKTpocHaOkeHus (217).
JlabopaTopHble YCTaHOBKH, U3MEpPUTEIbHBIE MPUOOPHI IS BBHIOJHEHUS J1a0OpaTOPHBIX padoT:
Crenpn naboparopusiiit 99 1-JI-H-P «Mojenb 351eKTpOTeXHUYIECKONH CHCTEMBD».

Y4eOHble ayAUTOpPUHM IS TPOBEIACHHS NPAKTHUUECKUX 3aHATUH, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAIlMH, TEKYIIETO0 KOHTPOJS W MPOMEXKYTOYHOW arrectanuu. Jlocka,
MYJIbTUMEIUMHBIN MPOEKTOP, IKpaH

[TomemnieHus u1st caMOCTOATENBHOM paboThl 00yyatonuxcs. [lepcoHanbHbIe KOMIIBIOTEPHI
¢ mnakerom MS Office, BeixomomM B WHTepHET © ¢ [JOCTyIOM B 3JEKTPOHHYIO
nH(pOPMaAIIMOHHO-00PA30BATENBHYIO CPEly YHUBEPCHUTETA.

[Tomemenne s XpaHeHHs M OPOPHUIAKTHUECKOTO0  OOCHIY)KHBaHUS  y4eOHOTo
ob0opynoBanus. Crennaxu, cedbl uid XpaHeHHUs] yueOHoro obopynoBaHusi. UHCTpyMeHTBI 15
pPEMOHTa J1JaOOPaTOPHOI0 000PYTOBAHMSL.


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 nqucuumimue «DIEKTPOIHEPreTHKay MPEeLyCMOTPEHa ayJUTOPHAs U BHEAyAUTOpPHAs
caMmocCTosTeNIbHas paboTa 00ydJarOIIMXCsl.

AynuTopHas caMOCTOsTeNIbHAs paboTa CTYJEHTOB MPEIoJIaraeT pelieHue KOHTPOJIbHbBIX
3ala4 Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoTsl (AKP):

AKP Nel «IIpou3BoACTBO 3JIEKTPUYECKOMH IHEPTUI»

1. Ilepeuncnure THUOBI DICKTPUYECKUX CTAaHIMHA, YYaCTBYIOIIMX B BBIPAOOTKE
JIEKTPOIHEPTHH.

o KakoBbI OCHOBHBIC 0COOCHHOCTH TEXHOJIOTHYECKOrO POLECca IPOU3BOACTBA
AIEKTPOIHEPTHH Ha KOHACHCAMOHHBIX 3eKTpocTanusax (K2C)?

3. KakoBbl OCHOBHBIE OCOOCHHOCTH TEXHOJOTHYECKOTO TIpoIecca MPOU3BOICTBA
AIEKTPOIHEPT UM Ha TETUIOPUKAIMOHHBIX d1ekTpocTanuusx (TOL)?

AKP Ne2 «JyekTpo3HepreTudeckue CHCTEMbD)

1. Cdopmynupyiite Ha3Ha4YCHHE 51 JlanuTe o0u1yto XapaKTEPUCTUKY
AIEKTPOIHEPTETUUECKUX CUCTEM.

2. KakoBsl mpenMymiecTBa 00beIMHEHHBIX YJHEPTETHUECKUX CHCTEM?

3. Korna nauvanocs GpopmupoBanue Enunoii sHepreTrueckoit cucremsl B Poccun? Uro
CBHITPAJIO PEIIAONIIYIO POJIb Ha TIEPBOM 3Tarie padboThl?

AKP Ne3 «Ilepenaua u pacnpeejieHue 31eKTPUYECKOI IJHEPrum»

1. Yro mnpuHMMaeTcss 3a HOMMHAJIbHOE HANpsDKEHUE DIIEKTPUUYECKUX — CeTel,
reHepaTopoB, TpanchopmaTopos?

2. Kakue Buapl rpaduKoB  AJIEKTPUUYECKHX  HArpy30K  HCHOJB3YIOTCA — MpHU
npoekTupoBaHuu? J1Jis 4ero OHU Cirykat?

3. Uro mpenacTaBisOT cOO0M OOOOIIEHHBIE CTATHUECKUE XapaKTEPUCTHKU MOIIHOCTH
Harpy3KH JIEKTPUYECKON CUCTEMBI IO HAIIPSHKEHUIO U YacToTe?

I[IpumepHblie npakTnyeckue 3aganus (I13):

I13 Nel «PacyeT TOKONIPOBO0B»

1. BeiOpats TOKONpoBO/ Ha Hanpspkenue 10 kB ¢ nenbio nepepaun MourHoct 35 MBT,
cos9=0,8, Ha paccrossnue 500 M. MOIIHOCTP KOPOTKOTO 3aMbIKaHWS HAa MCTOYHHKE MUTAHUS
cocrasiseT 200 MBA.

2. TpyO4atblii TOKOTIPOBOA KPEMHUTCS Ha TMOABECHBIX M30JSATOPAX TMPU CHMMETPUIHOM
pacrionio)keHMH a3 1O BEpIIMHAM PaBHOCTOPOHHEIro TpeyroibHuKa. llepBoHauyanbHOE
KpEIUIEHUE U30JATOPOB ocylecTBisieTca yepes 20 M. OnpenenunTp, ABISETCS I NPUHATAs IJTUHA
[IpoJieTa JOIyCTUMOM.

3. KaOenpHas JWHUS MHATAET JBUTATEIh MOIMHOCTBIO 25 kBT, cose=0,91, TIB=60%.
Jnuna muaun 15 m. KaGenb nponoxken B kaHaie. [TomenieHre He OTHOCUTCS K B3PBIBOOIACHBIM.
[TponomxurensHOCTh pabodero mnepuona cocrapiseT 4 muH. HeoOxonumo BeIOpaTh Mapky U
ceueHue KabelbHOW JIMHUY.

I13 Ne2 «PacyeT pe:kUMOB CJIOKHO3AMKHYTOM CeTH»

Ha pucynke nokasas rpad cetu ¢ AByMsI HCTOYHUKAMU NMUTaHUS, IATBIO 3JIEKTPUYECKUMHU
Harpy3KaMH IIyHKTOB M HOMEpPaMH JIMHUN. BBIIIOJIHUTE pacueT pacupeneieHus I0TOKOB
MOIIHOCTH IO y4yacTKaM CETH METOJOM IpeoOpa3zoBaHus ceTu. llpumem, 4To HampsoKeHus
MUTATCIIBHBIX ITYHKTOB PaBHLBI IO BEJIMYUHEC U COBIIAAAIOT 110 (1)3.36.



Puc. CnoxHo3amMKHyTast ceTh

I13 Ne3 «Omnpenenenne BpeMeHH MCIOJIb30BAaHUSI MAKCMMYMAa HArpy3KH M BpeMms
MAaKCUMAJIbHBIX 0TEPb)»

JUid  3a7aHHOrO TroJOBOro rpaduka >JIEKTPUYECKMX HArpy30K OINPENEIUTh 110
IPOJIOJDKUTEIBHOCTH ONPEAEIUTh BpEMsl HCIOJIB30BAaHMS MAaKCUMyMa Harpy3ku U BpeMms
MaKCHMaJbHBIX OTEPb.

I13 Ne4 «IlocTtpoeHue BekTopHOil 1uarpammbl JII1D»

Onpenenuth AakTMBHOE W WHAYKTUBHOE  CONPOTUBIEHUS  BO3AYLIHBIX JIMHUHI
3JIEKTpoNepeaaul HOMUHAIbHBIM HamnpsbkeHueM 10 kB, npoTsykeHHOCThIO 4 KM, BBINOJIHEHHON
ctasibHbIMU  nipoBozamu IIC-25 ¢ pacnonoxeHneM INPOBOJOB Ha ONOPE TPEYTOJBHUKOM.
Paccrostnne mexnay mpoBojgamu 1 M. MOIIHOCTH Harpy3kH, MOAKIIOYEHHOM B KOHIE JIMHUH,
cocrasiseT 560 kBA. IToctpouts BekTopHyto auarpamMmy JIOII.

IT3 NeS «Onpenesienne napamerpos cxem 3amermenust JIIID»

1. Onpenenuth mapaMeTpbl CXEMbl 3aMEIICHHUS JUHUU diekTponepenadn 110 kB,
BbIOJMIHEHHOW — mpoBojioM  AC-70, mpotrsbkenHoctbto 40 kM. I[loaBecka mpoBOzIOB
TOPU30HTANIbHAS, PACCTOSIHUE MEX 1y IpoBoiaMu 4 M. B mMHMM ocyliecTBIIeHa TPaHCIO3UIIUS.

2. Jlunus snextponepenaun 110 kB, mpoTspkeHHOCThI0 80 KM BBINOJIHEHA MPOBOJIOM
AC-150. Onpenenutb, Kak OyJIeT U3MEHATHCSI AaKTHBHOE COTIPOTUBIICHUE 3TOW JIMHUU B TEUEHUE
rojia, €CiIM MMHMMaJIbHas TeMIiepaTtypa Bo3ayxa -25°C, a MakcumanbHas +30°C.

3. Ompenenuth, Kak W3MEHHTCS TIIOJIHOE COIMPOTHBIICEHHE BO3AYIIHOW JIMHUHU
anektponepenaun 220 kB, BemonHeHHoW 1npoBogoM ACO-240 npu TOPHU3OHTAIBHOM
pacroIoKEeHUH TMPOBOJIOB C PACCTOSIHUEM & M, €CIIM: a) MPOBOJAA PACHOJIOKUTh B BEpIIMHAX
PaBHOCTOPOHHETO TPEYTOJIbHUKA; 0) JIMHUIO 3aMEHUTH JIMHUEH 3JIeKTpoIiepeadyd MOCTOSHHOTO
TOKa.

I13 Ne6 «Onpenesnenre napaMeTpoB cxeM 3amMelieHUs TpaHchopMaTopos»

1. Onpepenuth mnapaMeTpsl YNPOUIEHHOM CXEMBI 3aMEIIEeHUs] TPeXOOMOTOYHOTO
tpancdopmaropa TJITH-25000/110.

2. OmnpenenuTb NapamMeTpbl  YOPOLIEHHOHM  CXEeMbl  3aMelIeHHs  Tpex(azHOro
aBroTpanchopmaropa ATHITH-200000/220/110, y KOTOpOrO HOMHHAIBHBIE MOIIHOCTH
OOMOTOK  BBICHIETO W  CpPEIHEr0  HANpsOHKEHHsS  PaBHbl  HOMHHAJIBHOM  MOIIHOCTH
aBTOTpaHc(hopMaTopa, @ HOMMHAJIbHAs MOIHOCTE OOMOTKH HU3LIETO HAIIPSKEHUsI cocTaBisieT S0
% OT HOMHUHAJILHOW MOIIHOCTH aBTOTpaHc(hopMaTopa.

3. OmpenenuTh NapaMeTpbl YNPOUIEHHOM CXEMbl 3aMELIeHHs] ABYXOOMOTOYHOIO
TpaHcdopmaropa ¢ pacierieHHpiMu ooMotkamu TPJIL[H-63000/230.



113 Ne7 «Pacuer JIMHUM 110 TOKY HATPY3KH»

1. T'maBHas MOHMKAOIIAs MOJICTAHIIUS 3aBOJIa MUTAETCs Npu Hamnpsbkenuu 220 kB mo
JUHUW DJIEKTpoIepeayr NpOoTsHKeHHOCThI0 160 kM, BbImosHeHHOW mpoogom ACO — 400.
Hanpsbkenne Ha mmMHAX HMCTOYHMKA TMHUTAHUST B MOMEHT MAaKCHUMaJIbHOW  Harpys3Ku
(116000+j87000 kBA) paBuo 240 kB. ompeaenuTs MOTEPIO U MaJcHUE HANPSIKCHHUS B CETH, a
TaK)Ke HAMPSHKEHUE HA MIMHAX MOHMKAIOIIEH MOJCTaHIUH.

[ToroHHble COMPOTUBIECHUS U 3apsIHasi MOLUTHOCTh ITPOBOJA:

ACO-400: "o =0.08 Om/xmM, X, = 0,414 Om/xm,q, = 0,145 MBap .

BrinoaHuTh pacuer IMHUM MO0 TOKY HArpy3KH MO rapaMmeTpam KOHIIA.

2. Tpancdopmaropnas moxacraHuus ¢ TpaHchopmaTtopom wmomHOCTEIO 1000 kBA
MUTAETCA IPU HAINpPsDKEHUU 6 KB OT rimaBHOTO pacnpeeuTeNIbHOro MyHKTa 10 KaOeIbHOM TUHUN
MPOTSDKEHHOCThIO 2,2 KM, BbinosiHeHHOW kabemem AADB (3 X 95). Ha cropone Hm3Iiero
HaMpsOKCHUsT TpaHcopmaropa MOAKIIOYCHA HArpyska, morpetustonias MomHocTh (420+j330)
kBA. OnpenenuTs HoTepH HANPSKEHUS B TUHUU U TpaHCPopMaTope. BhIMONIHUTE pacueT TMHUU
110 TOKY Harpy3Ku 10 mapaMeTpaM Havajia.

I13 Ne8 «PacyeT IMHUM 10 MOIITHOCTH HATPY3KU»
Haiftn HamOousibliyro moTepro HampspkeHUst B ceth 6 KB, moka3aHHOM Ha pHCyHKe.
MoiHocTH Harpy3oK (KBA) 1 npoTsoKEHHOCTH y4acTKOB (KM) yKa3aHbl Ha CXEME.

250+j180
A-16

A-50 A-16
320+j200

[ToroHHble CONPOTHBIICHUS MIPOBOJIA:
A-50: 1, =0,64 Om/xMm, X, = 0,355 OMm/kMm.

A-16: 1y, =198 Om/xMm, X, = 0,377 Om/ kM.

BrimmomauTs PacCUCT JIMHUHU 11O MOIITHOCTHU HAIr'py3KH.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3yabTaThl 00y4eHHsI H OLIEHOYHbIE CPeICTBA /I NPOBeAeHHs MPOMEKYTOUYHON ATTeCTANNH:

Kon
WHIUKATOpa

I/IHI[I/IKaTOp JOCTHXKCHUA KOMIICTCHIIHN

O1neHOYHBIC CPEACTBA

OIIK-4: Cnioco0eH HCI0JIb30BATH METO/bl AHAJIM3A M MO/IeJIUPOBAHUS JJIeKTPUYECKHUX 1elnel M JJIeKTPHYeCKMX 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 eMKOCTHAas IPOBOAMMOCTb BO3AYIIHBIX U KaOCIbHBIX JTUHHUH.
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¢ukanust 1 KOHCTPYKTUBHOE HCIIOJIHEHNE CUIIOBBIX TPAHC(POPMATOPOB.
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] KOMIIETEHLIUN

OueHouHble CpeCTBA

IIpumepHbIe NpakTHYECKHE 32JaHUS JJIS1 IK3aMeHa:

1. OnpenenuTh mapaMmeTpbl CXEMbl 3aMeleHUs JUHUHU 3ekTporepenaun 110 kB,
BbIOJHEHHON 1poBogoM AC-70, mporskeHHocThio 40 kM. IlomBecka mnpoBomOB
TOPU30HTANIbHAS, pAcCTOSHUE Mexay mpoBogamu 4 M. B nuHUM ocyliecTBieHa
TPAHCIIO3ULIUS.

2. OmpenenuTh, KaKk M3MEHHUTCS IIOJHOE COIMNPOTUBICHUE BO3AYIIHON JIMHUU
anekTponepenaun 220 kB, BeimonHenHoit npoBogoM ACO-240 mpu ropu3oHTaIbLHOM
PacroJIOKEHUU MPOBOJOB C PACCTOSHUEM § M, €ClM: a) MpPOBOJA PACHOJIOKUTH B
BEpIIMHAX PAaBHOCTOPOHHEIO  TPEYrojbHHKA; ©) JIMHMIO 3aMEHUTh JIMHUEH
ANEKTpoNepeaun MOCTOSHHOTO TOKA.

3. OmpenenuTh MapaMeTphl YHPOIIEHHOW CXEMbl 3aMEIICHUS JBYXOOMOTOYHOTO
tpanchopmaropa ¢ pacuierieHasMH ooMmoTkamu TPJIITH-63000/230.

OIIK-4.2

Pa3pabatsiBaer MEpOIPHUATHS o
YIIy4IIEHUIO MIOKa3aTeNeil kauecTBa paboThl
ANEKTPUYECKUX LENEeN U MallluH

Ilepedyenn TeopeTHYeCKMX BONPOCOB K IK3AMEHY:

CHHXpOHHBIE KOMIIEHCATOPBI.

PerynupoBanue 4acTOTHI M HANPSDKEHUSI B DHEPTOCHUCTEME.

[Torepu MOILITHOCTH B NEKTPHUUECKUX CETSIX.

[ToTepu >1€KTPOIHEPTUU B JIEKTPUUECKHUX CETSIX.

VYrpasieHue 3J1eKTPOIHEPreTUYECKUMU CUCTEMaMH.

PeXMMBI SHEPTeTHYECKUX CHCTEM.

bananc akTUBHBIX U peaKTUBHBIX MOIIIHOCTEH B SHEPrOCHCTEMBI.
Ornpenenenne noTepsb HaNpPsHKEHUS.

Ha3znauenue u yciaoBust GyHKIIMOHUPOBAHUS SHEPTETUYECKUX CUCTEM.
lO Bo3HukHOBEHHE HAYKH 00 AJIEKTPOIHEPTETUICCKUX CUCTEMAX U UX PEKUMAX.
11. .O0benuHeHe YHEPTETUIECKUX CUCTEM.

12. OcobenHocTr (YHKIIMOHUPOBAHUS DJHEPTETHUECKUX CHCTEM.

LCoNoOAWNE

IIpumepHbIe NpakTHUYECKHE 32JaHUS JIS1 IK3aMeHa:
1. Haiitn HanGombIIyI0 MOTEPIO HAMIPSDKEHUS B ceTH 6 KB, moka3aHHOM Ha PUCYHKe.
MouHocTH Harpy30k (KBA) ¥ IpOTSDKEHHOCTH YYacTKOB (KM) YKa3aHbl Ha CXEMe.




Kon
WHIUKAaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHLIUN

OueHouHble CpeCTBA

250+180

A-16

A-50 A-16
320+j200

[ToroHHbIE CONPOTUBIIEHHS IPOBOA:
A-50: r, =0,64 Om/xM, X, = 0,355 OM/ kM.

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

BEITOTHUTE pacueT TMHUN TI0 MOUTHOCTH HATrPY3KH.

2. 'maBHas moHMXkaroLas NOJCTAHIUS 3aBO/Ia MUTaeTcs Mpu HampsbkeHuu 220 kB no
JUHUM 3JIEKTpPOIEepeauu NMpoTsKeHHOCThio 160 kM, BbIMONIHEHHOUM mpoBogoM ACO —
400. HanpsbkeHue Ha IIMHAX MCTOYHMKA MMUTAaHHUS B MOMEHT MaKCHUMAaJbHOW HarpysKH
(116000+;87000 kBA) paBHOo 240 kB. ompenenuts MoTepro M MajJ€HUE HANPSDKEHUS B
CeTH, a TaKXKe HalpsDKeHHUE Ha IIMHAX MOHMKAIOIEeH MOACTaHIUH.

[ToroHHbl€ CONMPOTUBIEHUS U 3apsIHAs MOLIHOCTb ITPOBOAA:

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

3. Onpenennute napaMeTpsl CXEMbI 3aMEIIEHNs BO3YIIHOW JIMHUM IEKTpOIepesadn
HOMUHAJBHBIM HanpspkeHHeM Uuon=110 kB mpotskénnocThio 1=35 KM, BBIMOTHEHHON
npoBonamu AC-185/29 Ha opHouenHeix II-00pa3HbIX oOmOpax ¢ TOPU3OHTAIBHBIM
pacnoyiokeHrneM npoBoJoB. [IpuBectn cxemy 3aMmenieHus. BolaucnnuTh 3apsiAHbIi TOK U
3apsTHYI0 MOITHOCTb JINHUH.




0) Ilopsinoxk mpoBeaeHHs] MPOMEKYTOYHOW aTTeCTAMU, NMOKA3aTeJM W KPUTEPUH
OlleHUBAHMUS:

DK3aMeH 10 JaHHOW JUCIMIUIMHE MPOBOAUTCA B YCTHOH (dopMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXKAblii U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTe/ i U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00yYaromuiicss IEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOe U TIIyOOKOe 3HaHHE
y4eOHOro MaTepuajia, CBOOOJHO BBHINOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEpUPYET
3HAHUSIMH, YMCHHSIMH, IPAMEHSICT UX B CUTYAIHsIX MOBBIIICHHON CII0KHOCTH;

— Ha OIICHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUA YPOBEHB
c(OPMHPOBAHHOCTH KOMIICTCHLIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEeNbHbIE OIMOKN, HETOUHOCTH, 3aTPYTHEHHUS IIPH aHAJTUTUYECKUX ONEpaLlUsX, IEPeHOCce
3HaHWI U YMEHUW HA HOBBIC, HECTaHIAPTHBIC CUTYAIHH;

— Ha OIEHKY «YAOBJIETBOpUTEJbHO» (3 Oamia) — oOydaroumuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIUH: B XOZAE KOHTPOJIHBIX MEPOIPHITHI
JOTYCKAIOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
00yYJarOIINICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHSI TP ONCPUPOBAHMM 3HAHUSAMH U
YMEHHSIMHU MPU UX IEPEHOCE Ha HOBBIE CUTYAIUU;

— Ha OLIEHKY «HeY/10BJIETBOPUTEJIbHO» (2 Oaiia) — 00ydaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYyCKaeT CYIIECTBEHHbIC OIIMOKHU, HE MOKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MMPOCTHIX 331a4;

— Ha OLEHKY «HeYyJAOBJIeTBOPUTENbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh
3HaHUS HAa YpPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAlKUU, HE MOXKET II0Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.



