





Jlucr akryanusannu paGoueii NPOrpaMMBI

Pa6oyast mporpamma lIépecMoTpena, obcyxkena u onobpena 11s peanmsamuy B 2022 - 2023
Y4eOHOM rofy Ha 3acenanmy Kadenpsr OneKkTpocHabkerus TPOMBIIIIEHHBIX NPENPHSTHIA

q
Hporokon ot /) Eéprecfe 204 r. No A
3as. xadenpoii A.B. Bapranosa

PaGoyas nmporpamma TIEPECMOTPEHa, 06Cy K IeHa 1 ono6peHa s peamuzanuu B 2023 - 2024
y4eOHOM rony Ha 3acenanmu Kaeaper DekTpocHabKe s TIPOMBINITICHHBIX IPEAIPUSITHI

Iporokomor 20 r. Ne
3aB. xadenpoit A.B. Bapranosa

PaGouas nporpamma IepECMOTpeHa, 06CykKaeHa u onobpeHa mis peamzanuy B 2024 - 2025
Y4eOHOM roJly Ha 3aceqaHum Kadenpsr exTpocHabikernms IPOMBIIIEHHEIX NPeNPHATHIA

IIpotoxomor 20 v Ne
3aB. xadenpoi A.B. Bapranopa




1 Iles1u ocBOEHMSI AMCUMILTHHBI (MOIYJIs)

MOATOTOBKA 00YYAIOLIUXCS B BOIPOCAX, CBSI3aHHBIX C U3YYCHUEM OCHOBHBIX HCTOYHUKOB
MUTAHUS AJIEKTPOIHEPTHEH 0OBEKTOB, CTPYKTYPHBIX CXEM TJIABHBIX TTOHMKAIOIIUX MOJICTAHIUH,
pallOHHBIX  DJIEKTPUYECKMX  CETeH  NUTAIOMMX  JHEPrOCHUCTEM,  PaclpeAe/IUTEIbHBIX
ANEKTPUUYECKUX CETEH BHYTPHU3ABOICKOTO AJIEKTPOCHAOKEHUS, PEXKUMOB PAOOTHI SJEKTPHUICCKUX
ceTeil.

2 MecTo IUCHMIIJIMHBI (MO/1YJIs) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JucuuiuinHa DJIeKTPOIHEPreTHYECKUe CUCTEMbI U CETH BXOAUT B 00s3aTelbyl0 4acTb
y4eOHOro 11aHa 00pa30BaTeIbHON IPOrPaMMBI.

Jiss  W3ydeHUs  JUCHUIUIMHBL ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIQJCHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUCHUS AUCLUIUINH/ IPAKTHK:

VY4yebHas - 03HaKOMUTEIIbHAs IPAKTHKA

Pusuka

Hcropus TennosHepreTuku

BBenenue B HanpaBiieHue

3HaHus (YMEHMs, BJIQJICHU), [TOJIyYEHHbIE [IPU U3yYEHUHU JAHHON JUCUUIUIMHBI OyAyT
HEO0XOAUMBI JUIs U3yYeHUS] AUCHUIUTUH/TIPAKTHK:

[IponsBoacTBEHHAA-TIPEIAUILIOMHAS IPAKTUKA

[TonroroBka k cade u craya rocyJapCTBEHHOTO SK3aMEHa

[ToxroToBka K mporieIype 3aliyThl U 3alIUTa BEITYCKHOM KBATH()UKAITUOHHON pabOTHI

IIpon3BoCTBEHHASA-TEXHOJIOTNYECKas TPAKTUKA

DOHeprobdanaHChl PEANPUATUI

TennosnepreTrueckre CUCTEMBbI IPOMBILUIEHHBIX NPEAIPUITUN

DHepreTuka 1 SKOJIOTUs

[{udpoBbie TEXHOJIOTHH B TETJIOIHEPTETUKE

DHepreTHYecKre CTaHIUHN TPOMBIIITICHHBIX TPEAIPUITUN

OHeprocoepekeHre 1 BTOPUUHBIE SHEPrOpeCypChl

3 Komnerenuuu odyyaromierocs, (popMupyemMbie B pe3yabTaTe 0CBOCHHS

AUCUMITUHBI (MOYJIS1) M IUIAHUPYEMBbIe Pe3yJabTaThl 00y4eHHs

B pesyinbrare 0ocBOEHMS NUCHMIIMHBI (MOAYIISA) «DIEKTPOIHEPTeTUUECKUE CUCTEMBI U
ceTw» o0yJarouuiics J0KEH 001aaTh CIEYIOIUMU KOMIETEHIIUAMU:

KOI[ HHAUKaTopa I/IHI[I/IKaTop JOCTHXKXCHUA KOMIICTCHIITN

OIIK-6 Cnocoben NpOBOAUTL HM3MCPCHUSA DIICKTPUUCCKUX W HEIJICKTPUYCCKUX BCIWMYHWH HaA
00BeKTax TCIIJIOOHEPTCTUKU U TCIINIOTEXHUKHU

OIIK-6.1 Omnpenensier cnocoObl KM3MepeHus: (PU3NYECKUX BEJIMYMH Ha OOBEKTax
TETUIOIHEPTeTUKH U TeTUIOTEXHUKU
OIIK-6.2 OcymiectBisier  u3MepeHHss  (QU3MYECKMX  BEIMYMH Ha  00BEKTax

TCIINIOOHEPTCTUKH U TCINIOTEXHUKHU




4. CTpyKTYypa, 00BE€M U cOEPKAHMUE TUCHTUTIIMHBI (MOTYJIs1)
OO0mmast TpyTI0eMKOCTh JUCIHHILTUHBI cocTaBisier 3 3adeTHhIX eauHull 108 akan. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 73,9 akaj. 4acos:
— ayIUTOpHAs — /2 aKaj. 4acos;
— BHeayauTopHas — 1,9 akaj. yacos;

— caMocTosTenbHast padora — 34,1 akaj. 4acos;

— B hopMe npakTudeckoi noarotrosku — 0 akaj. yac;

®dopma arTecTaluri - 3a4€T C OLEHKOU

Paznein/ tema
JHCLUTIIUHEI

Cemectp

AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)

Jlek.

11a0.

3aH. 3aH.

IpPaKT.

CamocTosTenbHas
paboTa cTyieHTa

Bung
CaMOCTOSTEIbHOM
paboThI

dopma TeKyILEero
KOHTPOJIS
yCIIEBAEMOCTHU U
MIPOMEXKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHIIUU

1. Pasgen 1

1.1 Dnexrpuyeckue Lenu -
obmue nousaTud. JIuneitnsle
3NIEKTPUIECKUE (S0
MIOCTOSIHHOTO TOKa.
DNEeKTpUUYECKHE Henu
01HO()a3HOTO TEPEMEHHOTO
Toka. Tpexdas3Hble Lemnu.
DNexTpuUecKre H3MEPeHHUs
U IIpuoOopBHI.

6 | 2/0,4U

3,2

ITogroroBka k
BBITIIOJIHEHUIO U
3amure JIP No72

3amqura JIP Ne72

OIIK-6.1,
OIIK-6.2

HWroro no pazneny

6 | 2/0,4U

3,2

2. Pasnen 2

2.1 OCHOBHBIEC HCTOYHUKH
MUTAHUS  DJIEKTPOIHEPTHU
00bekToB. COBpeMEHHBIC H
MEePCHEKTUBHBIE HCTOYHUKU
3JIEKTPOIHEPT . Turmbl
JNEKTPUYECKUX  CTaHIMH,
YYacTBYIOIINX B BBHIPaOOTKE
anexkTpo3Hepruu. OCHOBHEIE
0COOCGHHOCTH  Pa3IMYHBIX
THIIOB AJIEKTPOCTAHITHH.
OcHoBHBIE TpeOOBaHHA K
TJIaBHBIM cxeMam
3JIEKTPOYCTAaHOBOK.
I'maBupie  cxembr  TOII.
I'naBHBIC TMOHWKAIOIINE
MOJICTAHIIAH, UX CTPYKTYPHI,
cxeMbl. Bribop umcna u
MOIIHOCTH
TpaHcHOPMATOPOB CBA3M Ha
TOL] Hu MOACTaHIUSIX.
OcHOBHOE
3JIEKTPOOOOPYIOBaHHE

ITonroroBka k
AKP Nel.
BremonaeHne
WHAUBUIYaTbHOT
o 3aganus (U3)
Nel

AKPNel, N3 Nel

OIIK-6.2

HWroro no pazneny

3. Pasznen 3




3.1 O6mme cBenenust 00
JJIEKTPOIHEPTETHUECKUX
CHCTEMAX. OcobennocTu
JJIEKTPOIHEPTETHUECKUX
CHCTEM, MX KJIACCH(PHUKAIHSL.

Twursl KOH(UTrypanui
ANMEKTPUICCKUX CeTel.
O0benuHeHne

SHEPreTHYECKUX  CHCTEM.
Vmpasnenue
3JIEKTPOIHEPreTUYECKUMHU
cuctemamu. [lnanupoBanue
u MIPOEKTHPOBaHHE
pa3sBUTHUS  DHEPrOCUCTEM.
Pexumbl
AJIEKTPOIHEPreTHIECKOH

CHCTEMBEL. Banancer
AKTHUBHBIX U PEaKTHBHBIX
MOIITHOCTEH B

SHEPrOCUCTEME, MEPHI 110 HX
obecrieuennto. [lpuHITUTIBI
obOecrieueHns HAJCKHOCTH,
pe3epBUPOBAaHUA U KayecTBa
AIIEKTPOIHEPTHU B
3JIEKTPOIHEPreTUUECKOMN
cucreme.

TToaroroBka k
AKP No2

AKPNe2

OIIK-6.1,
OIIK-6.2

Hroro no pazneny

4. Pa3nen 4




41 Ilepenaya u

pacnperneneHue
3JIEKTPOIHEPTHH.

DJNEeKTpUYECKHE  Harpy3Ku
y3J10B NMEKTPUIECKUX
cereil, IIpeCTaBICHHE
Harpy3ok B  PacyeTHbIX
cxemax INEKTPUYECKUX

cereil. Cxembl 3aMelCHUS
JIMHUH, TpaHCPOPMATOPOB U
aBTOTPaHCPOPMATOPOB.
OnpenesneHue napaMeTpoB
cxeM 3aMelleHHs
Pa3NIUYHBIX 3JIEMEHTOB
SIEKTPUIECKUX CeTeM.
DeMeHTHI Teopuu
nepefayd  PHEPruM 10
JTHUHUAM ANEKTPUYECKOM
CeTH. Jluanm
AIIEKTpOIIEepeIaun
MIEPEMEHHOTO u
MIOCTOSIHHOT'O TOKa
BBICOKHX, CBEPXBBICOKHX H
YIBTPABBICOKHUX
HaINpsHKEHUH. Pacuer
PEXKUMOB JIMHUHN
AIIEKTpOIEepeIaun u
SJEKTPUIECKUX CeTed B
HOPMaJIbHBIX u
MoCIieaBapUUHBIX PEKUMAX.
ITonusurenvHole,
TIOBBICUTEIIbHBIE,
npeoOpa3oBaTesbHbIC u
WHBEPTOPHBIE NOJICTAHIIUN
ANIEKTPOIHEPTETUIECKUX
cucreM. [IpuHIMNIIaNbHbIE
CXCEMBbI QJICKTPHUYCCKUX
COCTMHEHUH pafiOHHBIX
MOJCTaHIIMMI. [Tytn
MOBBIIIEHUA  MPOMYCKHOMN
CIOCOOHOCTH
3NEKTpoIepe adHn.
PerynupoBanue
HarpsHpKEHUS W 4aCTOTBI B
3JIEKTPOIHEPreTUYECKOH
cucreme. O01ue cBeICHUS
M0 ONTHMHU3AIMH PEXKUMOB
3JIEKTPOIHEPreTUYECKUX
CHCTEM.

4211

IToaroroBka k
AKP No2
N3 Ne2

U3 Ne3

AKP Ne2, 113 Ne2,
U3 Ne3

OIIK-6.1,
OIIK-6.2

HWroro no pazneny

421

5. Pasnmen 5




5.1 KoHcrpykTuBHOE

BBITIOJTHCHUE JTHUH
SIEKTPUIECKUX CeTeM.
O6uias XapaKTePUCTHKA
YCIOBHI paboThI
BO3TYLTHBIX JTUHUH.
ITpoBona, W3OJISALNS,
TUHEeHHas apmarypa

BO3IYIIHBIX JTUHUH, OMOPHI
JIDIL XapaxkTepucTruka
KaOeNbHBIX JIMHUH u
YCIOBHUS ux paboThL
OcHOBHBIE ~ CBElGHUS O
KOHCTPYKIHSIX KaOened u
Ka0enpHO apMaTypeblL.
ToxompoBoab!
TPOMBIIIICHHBIX
npennpustaii. BEyTpennue
3NIEKTPUIECKUE JIMHHH,
BBITIOJTHEHHBIE MIPOBOJIAMH,
HIHYPaMH.

6/611

6,9

TToaroroBka k
BBITTOJTHEHHIO U
3aIuTe
11ab0paTOPHBIX
pabot Ne70, 76, 77
TToaroroBka k
AKP Neo3

3amuTa
J1a00PaTOPHBIX
pabot Ne70, 76,
77; AKP Ne3

OIIK-6.1,
OIIK-6.2

Wroro no pazneny

6/611

6,9

6. Pasnen 6

6.1 Pacuer pallOHHBIX U
MECTHBIX
pacrpeienuTeIbHbIX CeTel.
ITapaMeTpsI ANIEKTPUIECKUX
ceTeil. IIpoextupoBanue
NEKTPUIECKUX cereit
MUTAIOLUIUX  JHEPTOCHUCTEM,
BKJIIOYask BBIOOP CXEMHBIX
pEILICHHUH, TapaMeTphl
OCHOBHOTO
ANIEKTPOOOOPYIOBAHUS.
OcobenHoctn pacdera
MECTHBIX CETE.

10/61

TToaroroBka K
AKP Ne3
TToaroroBka k
BBITOJIHEHHIO B
3alUTE
1a00paTOPHBIX
pabot Ne 73, 74

AKP Ne3, zamura

nabopaToOpHBIX
pabot Ne 73, 74

OIIK-6.1,
OIIK-6.2

Wroro no pazneny

10/61

7. Pazmen 7

7.1 BbIOOp cedyeHHH KU
npoBojoB BJIDIT u kabeneit
— OcCHOBBI BbIOOpa ceueHHi
NPOBOJIOB M Kabenei.
Bri6op 9KOHOMUYECKU
1eNIeCOO0Pa3HBIX  CEUEHUH
MpOBOJOB M Kaleleii;
BBIOOpP CeYeHnI
IPOBOJHUKOB B MECTHBIX
CeTIX IO  JIOIyCKaeMoi
noTepe HaNpsHKEHUS;
obnact MIPUMEHEHHS
JIONIOJTHUTENIBHBIX ~ YCIOBUH
npyu  BBIOOpE CEYEHHH 110
JIOITyCKaeMoH norepe
HaIpsDKEHUSL. IIpoBepka
ceueHuit IIPOBOJIOB U
Kabenei 1Mo  YCIOBHAM
Harpesa.

3 Ne4
ITogroroska k
AKP Ne3

AKPNe3, 13 Ned

OIIK-6.1,
OIIK-6.2

Hroro no pazneny

8. Pasmen 8




8.1
TexXHUKO-3KOHOMHYECKHUE
pacdeTsl EKTPHIECKUX
ceTeit - OcCHOBHbIE
TEXHHKO-IKOHOMHYECKHUE
MOKa3aTeJld ¥  KpUTEpPHUHU
BbIOOpa ONTUMAJIBHOTO
BapuaHTa  DJIEKTPUYECKOU
CeTH. BepositHocTh
NepephIBOB
3IEKTPOCHAOKEHHSI u
HaJIe)KHOCTh 3JIEMEHTOB
SJEKTPUIECKON CeTH. YUeT
(hakTOpa HAJEKHOCTH TPH
MPOEKTHPOBAHUH
INEKTPUUECKON CETH.
OCHOBHBIE MEPOIPHUATHS IO
CHIDKCHHUIO noTepb
JNEKTPOIHEPTHH.

M3 Nes,
noaroroska k AKP
N4

N3 Ne5, AKP Ne4

OIIK-6.1,
OIIK-6.2

Hroro no pazneny

9. IToaroroska
MIPOMEKYTOUHOU aTTeCTAIlUN

9.1 IloaroroBka K ciaue
3a4era

10

IToaroroBka k
cIadve 3auera

3ayer ¢ OLEHKOH

OIIK-6.1,
OIIK-6.2

Hroro no pazneny

10

Hroro 3a cemectp

36

18/12,41

18/211

34,1

3a0

HToro o aucumruimHe

36

18/12,4
nu

18/211

34,1

3a4eT C OICHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jig  peanu3anuu  NPEAyCMOTPEHHBIX BHJIOB  y4yeOHOW pabOTbl B KauyecTBe
00pa3oBaTEeNbHBIX TEXHOJOTHH B NPENOJABAaHUU AMCHUILUIUHBL «DJIEKTPOIHEPreTHUECKHE
CUCTEMBI U CETU» UCIIOJIB3YIOTCS TPAJAULIMOHHAS U MOAYJIBHO - KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM U  (OPMUPOBAHHME OCHOBHBIX
MPEACTABICHUN M0 Kypcy «DJIEKTPOIHEPreTUYECKUE CUCTEMBI U CETH» IPOUCXOAUT C
MCTOJIb30BAHUEM MYJIBTUMEAUUHOTO 000PYIOBaHUSI.

Jlekumu TPOXOJAT B TPAAULIUOHHON ¢opme, B GopMe JEKIMH-KOHCYJIbTAlMA U
npobnemMHbIX Jiekuui. Teopernueckuii MaTepuan Ha NPOOJIEMHBIX JIGKIMAX —SBISETCS
pe3yNIbTaTOM YCBOEHHUS MOJy4YeHHOW HHGOpPMAIMU IMOCPEICTBOM IOCTAHOBKH IMPOOJIEMHOTO
BOIIpOCa U IIOMCKa IyTel ero pemeHusd. Ha jexknusx — KOHCYJIbTalUsAX H3JI0)KEHHE HOBOTO
Marepuaia COIMpPOBOXKIAETCA MOCTAHOBKOW BOIIPOCOB M JIUCKYCCHEN B IMOMCKAax OTBETOB HA 3TH
BOIIPOCHI.

[Ipu mpoBeneHUU MPAKTUYECKUX 3aHATHUSAX HCIONIB3YIOTCA paboTa B KOMaHE U METObI
IT.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYJEHTOB B IPOLECCE IOATOTOBKU
pacueTHo-Tpaduueckux paboT, IpH PEelIeHUH 3a/1a4 Ha MPAKTUYECKUX 3aHATHUSAX, IPU IO OTOBKE
K KOHTPOJIBHBIM pab0TaM ¥ UTOrOBOM aTTECTALINH.

6 YueOHO-MeTOIMYECKOe 00ecnieueHre CAaMOCTOSITeJIbHOI PadoThI 00yUaommXcsi
[IpencraBneno B npunoxxexHuu 1.

7 OueHoYHbIE CPeICTBA /sl IPOBeAeHHUs IPOMEKYTOYHOM aTTeCTAlMHU
[IpencraBieHbl B NPUTIOKEHUH 2.

8 YueOHo-MeTOANMYECKOe M HH(POPMAIIHOHHOE 00ecnedeHne JUCHUILIMHBI (MOIYJIsT)

a) OcHoBHas auTEpaTypa:

1. AntonoB, C.H. IIpoexkTupoBaHHE 3JEKTPOIHEPIETUUECKUX CHUCTEM [DIEKTPOHHBIN
pecypc] : yuebnoe nocodbue / C.H. Anronos, E.B. Konomnnes, I1.B. Konomies, A.B. Bammuna;
CraBpomnonbckuil roc. arpapHeiii yH-T. — CtaBponoib, 2014. — 104 c. - Tekcr : 31eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/514943 (mara obpamienus: 29.03.2021). — Pexum
JI0CTYTA: TIO TOJIHICKE.

2. Jly6una, 1. A. DnexkTposHepreTuyeckie CUCTeMBbl U CeTH : yueOHoe nocodue / U. A.
Hy6una, A. B. Bapranosa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 a1eKTpOH. ONT. AUCK
(CD-ROM). - 3ard. c THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3178.pdf&show=dcatalogues/1/1136
593/3178.pdf&view=true (mata oOpamenus: 29.03.2021). - MakpooObekT. - TekcT
ANEKTPOHHBIN. - CBeteHus nocTynHbI Takke Ha CD-ROM.

0) /lonoTHUTEILHAS JINTEpaTypa:

1. HuxonaeBa, C. M. DnekTposHepreTuyeckie CeTd M CHcTeMbl: YueOHoe mocobue /
Huxonaesa C.U. - Bonrorpaa:Bonrorpaackuii rocynapctBeHHbIi arpapHblii yausepcutet, 2018.
- 64 c.: ISBN. - Tekcr : anekrponnsid. - URL: https://znanium.com/catalog/product/1007833
(mata obparenus: 29.03.2021). — PeskuM gocTyma: 1Mo Mo IImICKe.

2. Huxonaesa, C. W. Pacuer pexxumoB anekrpuueckux cereil: [Ipaktukym / Hukonaesa
C.1. - Bourorpaa:Bonrorpaackuil rocyaapcTBeHHBIN arpapHslii yHuBepcurer, 2018. - 60 c.:
ISBN. - Tekct : snektponnsiid. - URL: https://znanium.com/catalog/product/1007827 (nata
obparmienus: 29.03.2021). — PeskuM ocTyIa: 1Mo MO ITHCKE.

3. AnanmnueBa, C. C. DnekTposHepreTuyeckue cuctembl U cet. Ilpumepsl u 3agauu :
yuebnoe nocobue s By30B / C. C. Anannyesa, C. H. Illemtor. — 2-¢ u3a. — MockBa :



MznarensctBo FOpaiit, 2020. — 177 ¢. — (Bsicmiee o6pa3oBanue). — ISBN 978-5-534-07672-1.
— Tekcr : osnekrpounsiii // DBC IOpaiit [caiit]. — URL: http://www.biblio-
online.ru/bcode/455366 (narta obpamienus: 29.03.2021).

4 JIpikuH, A. B. DIeKTpodHEPreTHYECKUe CUCTEMBI U CETH : YYeOHHK i By30B / A. B.
JIeikua. — MockBa : U3natenbcrBo FOpaiit, 2020. — 360 ¢. — (Beicmiee oopazoBanue). — ISBN
978-5-534-04321-1. — Texkcr : snekrpounsiii // DBC HOpaiit [caiit]. — URL:http://www.biblio-
online.ru/bcode/451023 (nata obpamienus: 29.03.2021).

5. Kypnan «BecTHuk IOVYpI'Y. Cepus «DHEpPreTuKay
https://vestnik.susu.ru/power/issue/archive (nata ooparienus: 29.03.2021).

6. XKypnan «DieKTpoTeXHUIECKHE CUCTEMBI U KOMIUTEKChI» http://esik.magtu.ru/ru/ (nara
obpamienus: 29.03.2021).

7. Xypnan "BectHuk BaHOBCKOTO TOCYAapCTBEHHOTO SHEPIrEeTHIECKOTO YHUBEPCUTETA"
http://vestnik.ispu.ru/taxonomy/term/102# (nata o6pamienus: 29.03.2021).

B) MeToan4yeckne yKa3aHus:

1. lyouna, U. A. IlpoekTtupoBaHuE paOHHBIX M MECTHBIX IJICKTPHUECKUX CETCH :
yaeoHoe mocodue / U. A. Jlyouna, O. B. I'azukoBa, A. B. Koukuna. - Marauroropck : MI'TY,
2013. - 1 onekrpon. onrt. guck (CD-ROM). - 3Barm. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/11191
40/988.pdf&view=true (mara ooparenus: 14.05.2021). - MakpooObeKT. - TEKCT : 3JICKTPOHHBIH. -
Ceenenus noctynssl Takxke Ha CD-ROM.

2. DIEKTPOIHEPTEeTUICCKHE CUCTEMBI M CeTH : ydeOHoe mocooue / 1. A. Jlyouna, O. B.
Fa3H3OBa A. B. KoukuHa, 0. H. Kongpamosa ; MI'TY. - Marautoropck : MI'TY, 2015. - 159 c.

Wi, TalI., CXEMBI. URL:
https //magtu. mformsystema ru/uploader/flIeUpIoad’)name 1143. pdf&show-dcatalogues/1/1120
746/1143.pdf&view=true (mata oOpamenus: 14.03.2021). - MakpooObekT. - TekcT
anekTpoHHBIH. - ISBN 978-5-9967-0566-5. - imeeTcs neyaTHblii aHasor.

r) [Iporpammuoe odecnieuenne u UurepHeT-pecypcsl:

IIporpamMmmHoe oGecnieueHue

Haumenoanue [10 Ne noroBopa Cpox neicTBUS TUIIEH3UH
MS Windows 7
Professional (st J-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Windows 7
Professional (s J-757-17 ot 27.06.2017 27.07.2018
KJIaCCOB)
MS Office 2007
Professional Ne 135 o1 17.09.2007 O6eccpouHo
7Zip cB0oOoaHO pacnpoctpansiemoe [10 O6eccpouHo
MathCAD v.15
Education University |[[-1662-13 ot 22.11.2013 OeccpouHo
Edition
ACKOH Komac 3D 11.261-17 01 16.03.2017 Gecepotro
FAR Manager cB0oOoaHO pacnpocTpansiemoe [10 06eccpouHo

IIpodeccnonanbHbie 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CUCTEMbI
HaszBanue kypca Ccbuika
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MarepuaabHO-TEXHHUECKOE 00ecrieueHIe TUCIUITITNHBI BKIIOYaeT:

1. VYueOGHble aymuTOpuM [ TPOBEACHUS 3aHATHH JIGKIMOHHOTO THMNA -
MYJIbTUMEAMMHBIE CPEICTBA XPAaHEHUS, ITEPeJauu U MpeICTaBIeHHs HHPOPMaIUH.

2. YueOHas ayauTopusi JUIsl TPOBEACHHUS JIaOOpaTOpHBIX pabor - mabopaTopus
ANIEKTpUUYECKUX u3MepeHuid (MexdakynpreTrckas sabopatopusi MOJEIUPOBAHUS CHCTEM
anekTpocHadkeHust ayn. 217). JlabopaTopHbIe YCTAaHOBKH, HM3MEPHUTEIbHBIC MPHOOPHI IS
BBINOJIHEHUS JTAOOPATOPHBIX PadoT:

- crenp nadoparopubiii 1. KOOCOCT1 —C-K «KauecTBO 371€KTpO’HEPrHH B CUCTEMAxX
AIIEKTPOCHAOKEHUAY;

- KOMIUIEKT THIOBOTO JjabopaTopHoro obopymoBanusi «OmpeaereHue MOBPEKICHUI
KaOeNbHBIX JTUHUN;

- cten 1 maboparopubiit 931-JI-H-P «Mojenb 31eKTpoTeXHUUECKOI CUCTEMBIY;

- KOMIUIEKT TUIIOBOT0 000pyRoBaHus «MoJieNb JUTMHHOM TMHUM 3JIEKTpoIepeIaum.

3. YueOHBIE ayAWTOpUU JUIS TPOBEACHUS TPAKTHUECKUX 3aHSATHHA, TPYNIOBBIX H
WH/IMBUYaJIbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJIS M MPOMEXYTOYHON aTTecTalH J0CKa,
MYJIbTUMEANIHBIN TPOEKTOP, KPAH.

4. TlomemieHus [Uig CaMOCTOATENBbHOM paboThl OOy4aroImuxcs - MepCOHaIbHbIE
koMrbioTepsl ¢ maketoM MS Office, Brixogom B MHTEpHET M ¢ JOCTYNOM B DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

5. Ilomemenue isi XpaHeHUs M NPOPHUIAKTUYECKOTO OOCITYKHUBAaHUSA Y4eOHOIO
000pyIOBaHUS - CTEIJIAXKH, CEHUPBI I XpaHeHUs] yueOHOro 000pYI0BaHUS; HHCTPYMEHTHI JUIs
peMoHTa 1ab0paTOPHOTO 00OPYAOBAHUS
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HPUJIIOXKEHHE 1
(o0s3aTeNbHOR)
Y4eOHO-MeTONMYeCKOe 00ecniedeHHe CAMOCTOATEIbHOH padoThl 00y4a0UXCS

[To nucuunnHe «ANEKTPOIHEPIETUUECKUE CUCTEMBI U CETH» IIPEYyCMOTPEHA ayAUTOPHAs
U BHEAyIUTOPHAs CAMOCTOATENIbHAs paboTa 00yJaroIuXCsl.

AymuTopHas ~ caMOCTOsITeTIbHass ~ paboTa  CTY/AGHTOB  TPEAINOJIaraeT  pelieHue
WHAMBUIYAIBHBIX 3aJJaHUH, ayAUTOPHBIX KOHTPOJbHBIX paOOT Ha NPAKTUYECKUX 3aHATHSX, a
TaKKe BBIIOJIHEHUS U 3aIIUTY JJaOOpaTOPHBIX paboT Ha Ta0OPaTOPHBIX 3aHATHIX

1. IlepeyeHb KOHTPOJILHBIX BOIIPOCOB K IK3aMEHY

1. Onpenenenue ceuyeHuil NPOBOAOB MO JONYCTUMON NOTEPE HANPSKEHUS MO YCIOBHIO
paBeHCTBA IUIOTHOCTH TOKA HAa BCEX YYaCTKaX CETH.

2. Uzonsamus BO3IYIIHBIX " KaOeJIbHBIX JIDII. ["abaputhr BO3IYIIHBIX
JIMHUH JJIeKTporepenayu. MexaHu4eCcKui pacyer.

3. Bo3ayminele iuHum 3:1. nepenad. KoHCTpyKTUBHOE HCTIOIHEHHE BO3AYIIHBIX JIDIT.

4. KauectBo anextposnepruu. [lokazarenn kauecTna.

5. BeiOop ceueHust npoBOJOB MO YCIOBHIO MUHMMYMa pacxoja MeTallia.

6. barapen craTu4eckux KOHICHCATOPOB U CHHXPOHHBIE KOMIIEHCATOPHI KaK HCTOUHUKHU
PEaKTUBHOM MOILHOCTH.

7. KaGenpupie muauN. CIOCOOBI IPOKITAIKH.

8. Bp100Op HOMMHAIBHOTO HANPSKEHNUS U KOH(UTYpaALIUH CETH.

9. CxeMbl 3amMemlmieHWs JMHHA OJJeKTpornepenaun u  TpanchopmaropoB. Pacuer
JMHUN 3JIEKTPOIepeiadt [0 CXEMe 3aMEeILECHHs ¢ YIeTOM TpaHC(HOpMaTOpOB.

10. HapoHOX0351iiCTBEHHBIN yIIepO OT MepephIBOB AIEKTPOCHAOKEHUS

11. Crpyktypa a11. cereil u cucreM. OnpezneneHust. CUCTEMbI BHEIIIHETO U BHYTPEHHET O
9C.

12. Beibop ceuenwnii mpoBo0B U Kabeneid. MeTos! BBIOODA.

13. OcHOBHBIE UICTOUHUKHU MUTAHUS 3/3 00BEKTOB. THUIIBI 3J1. cTaHIMH

14. ®axropsl, onpenenstonme nocrpoeHue cxem IC.

15. Bwi6op MOIITHOCTH KOMIIEHCUPYIOIINX YCTPOMCTB o YCIIOBHIO
peryIupOBaHUS HAIPSKCHUS.

16. banaHc akKTUBHBIX ¥ PEAKTUBHBIX MOIIHOCTEH B 3J1. CETH U B CHCTEME.

17. Pexxumbl paOOThI HEUTpPaAIH B SIEKTPUUECKUX CETSX.

18. OcHoBHBIE TpeOOBaHUS K CXeMaM 3JIeKTpOCHa0KeHUs. BrIOOp cxem W HampsyKeHUiH
BJIEKTPUYECKHUX CETEM.

19. OcHoBsl BbIOOpa cedeHuit MPOBOAOB U Kabeei.

20. 'maBHBIE 321241 IPOSKTHPOBAHUS M IKCILTYyaTaruu cucrem JC.

21. OCHOBBI TEXHUKO-3KOHOMHUYECKUX PACUETOB 3J1.CETH.

22. Bunelt  moBpexxaeHus — kaOenmedi.  OCHOBHBIE — CBEIECHHUS O  KOHCTPYKITUH
kabeneil. CoelMHEHMs U OKOHIIEBaHUE Kabemel.

23. OCHOBHBIE DJIEMEHTHI MICKTPUICCKOM TIETTH.

24. TlapameTpsl pexuMa dIeKTpUUecKoi 1enu (Tok, Hanpsokenue, D/1C).

25. VcTOYHUKH ¥ IPUEMHUKH SHEPTHUH.

26. YcrnoBHble rpapuueckue 0003HaueHMs. Pe3ucTUBHBIC AJIEMEHTHl U HAKOMHUTEIH
SHEPTHHU HIIEKTPOMArHUTHOTO TTOJIS.

27. Knaccudukaius >JIeKTpUYeCKUX Lernel Mo UX 3JIEeMEeHTaM M MpU3HaKaM: poj TOKa,
JMHEWHOCTH, Pa3BETBICHHOCTh, HATMYNE aKTUBHBIX 2JIEMEHTOB.

28. Pexumbl pabOThl UCTOUYHUKA INIEKTPOIHEPrUuu. CXeMbl 3aMEIIeHUs] UICTOYHUKOB
JIEKTPOIHEPTUU TIOCTOSHHOIO TOKA.

29. 3axon Oma. 3akonbl Kupxroda.

30. IlocnemoBaTenbHOE COEIMHEHHE PE3UCTUBHBIX NMPHUEMHUKOB. Llenu ¢ oqHuM
MCTOYHHUKOM MUTAHUA U MapaJuIeIbHO COSANHEHHBIMH PE3UCTUBHBIMU PUEMHHUKAMHU.



31. MomHOCTh NCTOYHHUKA M TIPUEMHHKA JIeKTpodHeprun. 3akoH Jxoymnsa-JIeHa.

32. OcoOEHHOCTH JJIEKTPOMArHUTHBIX IPOLIECCOB B IEMSIX C HU3MEHSAIOIIMMUCSA BO
BpPEMEHU TOKaMHU. PeaKTHBHBIE AJIEMEHTHI SJICKTPUUYECKUX Ienell (MHIyKTUBHOCTb, EMKOCTD), HX
yCIIOBHBIE 0003HAYECHHUS.

33. CunHycoupanbHble ¥ HECHHYCOMWJAIbHBIE Nepuoauueckue TOKH. (OCHOBHBIC
napaMmeTphbl, XapaKTepHU3yIOIlIue CHHYCONIATbHYIO BEIUUUHY.

34. KonuuecTBeHHbIE M (ha30BbIe COOTHOLICHHS MEXAY TOKAMU W HANPSHKCHUSIMHU Ha
PE3UCTUBHBIX, MHIYKTUBHBIX M €MKOCTHBIX MACCHBHBIX 3JI€MEHTaxX, LENb C MapaulebHbIMU
BETBSIMHU.

35. MOIIHOCTh e CUHYCOUAABHOTO TOKa. AKTUBHAS, peaKTUBHAs, MOJIHAsI MOIIIHOCTb.
Koadduuuent momuoctu. Pe3oHaHc B 1eNAIX CUHYCOMAIBHOTO TOKA.

36. O6nacth npuMeHeHus Tpexda3HbIx yeTpocTB. Tpexdasnas cucrema DJIC.

37. Tpexda3zHbie CUCTEMBI CHHYCOUIATBHBIX BEINYHH.

38. [locnenoBarenbHOCTh (a3. Cxembl Tpexhas3Hbix Henei. JInnelnsie u (a3HbIe TOKU U
HanpsDKeHUs. YeThIpexnpoBOIHAS M TPEXIIPOBOIHAS LEIH, PEKUM UX PabOTEHI.

39. MomHocTh Tpex(dazHoii enn. 3a3eMJICHNE U 3aHYyJICHHE B TPEX(a3HBIX CETAX.

40. IIpsmMble 1 KOCBEHHBIE METOIbI U3MEPEHUSI.

41. VYcTpoilcTBO, NPUHLUIN JAEWUCTBUS, OCHOBHBIE CBOICTBA M 00JACTH NPUMEHEHMSI
MOKAa3bIBAIOLIUX MPUOOPOB MATHUTOIJIEKTPUUECKOI, FTEKTPOMArHUTHOM, JIEKTPOIMHAMUYECKON
cucteM. CueTyukH 3JeKTpuueckon suepruu. O603HaueHHs Ha HIKanax npudbopos. OnpeneneHue
1eHBI Jenenus. [lorpenrHocTy u Ki1acchl TOYHOCTH MOKa3bIBAIOIINX MPHOOPOB.

42. V3MmepeHue TOKOB, HANPSOKCHHA, MOIIHOCTH W JHEPrHH. PacmupeHue mnpenesos
U3MepeHus NpubopoB.

2. IlepeyeHb 1a00PATOPHBIX PAGOT U KOHTPOJIBHBIX BOIIPOCOB /151 3aIIMThI
JIaGoparopHast pabota Ne 72 «MccrnemoBaHue pEKUMOB HEUTpanu B TpexdazHbIX
ANEKTPUYECKUX CETAX HANpsKEHHEM 110 U Bbliie 1 kB»

1. 3onupoBaHHas U TITyX03a3eMJICHHAs HEUTpalu B AJIEKTPUUECKUX CETAX
HanpsbkenueM 10 1 kB.

2. BeiOop pexxuMa paboThl 3JEKTPUYECKON HEHTpall B 3JIEKTPHUYECKUX
CeTsIX HampsbkeHueM Bbie 1 kB.

3. JIOCTOMHCTBA M HEJOCTaTKH D3JIEKTPUYECKOH ceTeil: ¢ M30JMpOBaHHOM
HelTpaniblo, C KOMIIEHCUPOBAaHHON HEUTPaIIbIo, C IIyX03a3eMJICHHOU U 3P PEKTUBHO
3a3eMJICHHOHN HEeHTpabto, 001acTh MPUMEHEHUS TAKUX CETEH.

4. TIocTpouTh BEKTOPHYIO TMarpaMMy TOKOB M HaIIPsSDKEHUN TIPU 3aMbIKaHUN
Ha 3eMJII0 (a3bl B B CE€TH € U30JIMPOBAHHOM HEHTpaJIbIO.

5. [TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB U HampsbkeHud ais cetu ¢ JJI'P
B DJICKTPUYECKOM HEUTPAIU B aBAPUNHOM PEKUME.

6. B xakux cirydasx BO3HHKAET HEOOXOIUMOCTh 3a3eMJICHHS HEHTPAITU uepe3
nyroracaumii  peakrop? Kakum cBoiicTBOM JopKeH 00danaTh JIyroracsui
peakTop?

7. IlpyurHBI W YCNOBMS TOSIBICHUS IIepeMeKaroliencss ayru u e
MTOCJIE/ICTBHSI.

JlaboparopHast pabota Ne 73 «OmnpejenieHre noTepsb MIEKTPUICCKON SHEPTHUHU B
pacnpeeuTeNbHbIX CETAX»

1. Kak onpeaenstoTcst moTepu akTUBHOU M peakTUBHOM MorHocTH JIDIT?

2. Kak mpou3BoauTCS pacyeT MoTeph MOIIHOCTH B Pa3BETBICHHBIX CETSIX?

3. Kakum  oOpazom  ompeaenstoTcs ~ HOTEPU  MOLIHOCTM B JIMHUM  C
PaBHOMEPHO-pACIPEICICHHON HArpy3KOn?

4. Kak onpenenstoTcsi HOTEPU AEKTPOIHEPTUH B JINHUAX ?

5. Kakumu Bujamu mnorepb B TpaHc(hOpMaTopax COINPOBOXKAAETCS Iepenada MOIIHOCTU
yepes Hero?



6. Uto Takoe Bpemsi HauOOJBIITUX MTOTEPh?

7. Kak onpeaenstoTcsi MoTepu aKTUBHOW M PEaKTUBHOW MOIIHOCTH B JBYXOOMOTOYHOM
TpaHncgopmarope?

8. Kak ompenernsitorest mOTepu 3JICKTPOIHEPTHH B IByXOOMOTOYHOM TpaHchopmarope?

JIaboparopHas padota No 74 «OmpeneneHrue mapaMeTpoOB yCTAaHOBUBIIETOCS PEKUMA
ANEKTPUUYECKON CETU C OAHOCTOPOHHUM MTUTAHUEM)

1. OcHOBHBIE METO/IBI pacueTa Pa30MKHYTBIX CETEH.

2. PacdeTHbIe CXeMBI JIEKTPUICCKUX CETCH.

3. CxeMbl 3aMelICHUs JIMHUH JIEKTponepeiad v TpaHCPOPMATOPOB.

4. Pacder pexxriMa JTUHUU IIEKTPOIIEpeaay MPH 3aJaHHON MOIITHOCTU HArpy3KH
(HampspKeHKE B KOHIIE JIMHUU MTOCTOSTHHOE).

5. Pacder pexxuma JTUHHUH JIEKTpOIepeiad Mpy 3aIaHHOW MOIITHOCTH Harpy3Ku
(HampspKEHKE B Havale JIMHUU MIOCTOSTHHOE).

6. Pacuer pexxuma JIMHUM DIIEKTpOIIepeaad PH 3aIaHHOM TOKE Harpy3Kku (HanpsoKeHUE B
KOHIIC JIMHUU IIOCTOSTHHOE).

7. Pacdet pexxuMa JIMHUY JICKTPOIepeiad PH 3aJaHHOM TOKE Harpy3Ku (HaNpspKEHUE B
Hayajie JTUHUU ITOCTOSIHHOE).

JlaGopatopHas pabota Ne 76 «BozayniHpie TUHAH 3JIEKTPOIIEPEaaUuI»
Ha3nauenue BO3AyIIHbIX JIMHHUH 3JIEKTpOIIEpeadHt.
DneMeHTHI BO31YIIHbIX JUHUN 3JIEKTpOIIepeIayun.
KoHcTpykuuu, Matepuan u MapKu IpOBOIOB.

N3onsuus u nuHeiiHas apmarypa.

Ha3znauenue u KOHCTPYKIMH OTIOP.

BuOpanuust npoBooB u 60pr0a ¢ HEMl.

«[Inscka» mpoBoJoB U 6oprbOa ¢ HEll.

Tpancno3uuus nposoos BJI.

Bo3ayminble TMHUAN ¢ U301 U3 CIIUTOrO MOJIMATUIICHA.

CcoNooA~wWNE

JlaGopatopHas pabota Ne 77 «KabenbHble IMHUM IEKTPONIEPEaAUN»
. DneMeHTHI KaOeNbHOH JTMHUY.

. Konerpyknus kabeneit ¢ 6yMakHOM IPONUTAHHON U30JISILHEH.

. KoncTpyxknus kabenei ¢ niacTMaccoBOi H30ISAIUEH.

. MapkupoBka cuiioBbIX kabesneit HanpsbxenueM 10 10 kB.

. KoHCTpYKITNS COETMHUTENBHBIX MY(T.

. KoHCTpyKIMs KOHIIEBBIX MY(T M 33/1€10K.

. YCTpOMCTBO CTOMOPHON MY(THI.

. CriocoObI poKIaIku KaOeIbHBIX JTMHUN B 3eMJI€.

. IIpoxitagka kaOeNbHBIX JIMHUA B KaOETHHBIX COOPYKEHHSIX.

OO NO OB WNEF

3. IlpuMepHbIe ayANTOPHbIE KOHTPOJIbHBbIE padoThl (AKP):
AKP-1 no oucuyunnune «InekmponepzemuuecKue CUCHEMbL U CEMU»
Bapuant 1
1. JlaifTe mOHATHS ONPENIeNEHUSIM: SIEKTPOCTAHIINSA, SJIEKTPUUECKasi CETh, HAJEKHOCTb.
2. Omnmmwure THaBHBIE 33a7add  TPOCKTHPOBAHUS M OKCIUTyaTalldd  CHUCTEM
AJIEKTPOCHAOKEHHS, a TAKXKE OCHOBHBIE 3TaMbl IPOSKTUPOBAHUS.
3. AKTUBHOE W WHIYKTUBHOE COIMPOTUBICHUE BO3AYUIHBIX W KAOENbHBIX JUHUN
ANEKTpONepeIauu.
Bapuant 2
1. JlaiiTe MOHATHS OMPEISICHUSM: AJIEKTPOYCTAHOBKA, PACTIPEICIUTEIIHHOE YCTPONUCTBO,
rpaduK Harpy3KH.
2. [IpuBenuTe KIaccuGUKAIIUIO STECKTPOCTAHITUIN U TTOACTAHITHIA.



3. AKTHBHAs U EMKOCTHAsI TPOBOAMMOCTH JIMHUH 3JEKTPONEpeIauH.
BapuanT 3
1. JlaiiTe MOHSTHS ONPEICICHUSM: CHUCTEMA JIEKTPOCHAOKCHHUSI, MTOJACTAHIINS, BPEMSI
UCIOJIb30BaHUs HAaMOOIBIINX HATPY30K.
2. OnuImmTe OCHOBHBIC PEKUMBI PAOOTHI AJIEKTPOIHEPTETUICCKIX CUCTEM.
3. CxeMbl 3aMelIeHUS JIMHUH 3JIEKTPOIepeladH.
Bapuanr 4
1. JlaiiTe mOHATHS ONpEAETCHUSIM: IEKTPOIHEPreTUYecKasi CucTeMa, oTpeOuTeNb
ANEKTPOIHEPTHH, HATC)KHOCTD.
2. bananc akTUBHOM M PEaKTUBHOM MOIIIHOCTH, PE3EPB MOIIIHOCTH.
3. CxeMa 3amenieHus JByX00MOTOYHOTO TpaHcopmaTopa.
Bapuanrt 5
1. JlaiiTe MOHATUS ONpPEIEICHUSIM: YHEPrOCUCTEMA, JIMHUS JIEKTPOIIEPEIadu, BPeMsI
UCIOJIb30BaHUs HAUOOIBIINX HATPY30K.
2. [IlpuBenmure OCHOBHBIC TpeOOBaHWS K TIJIABHBIM CXEMaM JJICKTPOYCTAaHOBOK
(3JIEKTPOCTAHIIUN 1 TIOICTAHIIHH )
3. CxeMa 3amerieHus TpexoOMOTOYHOro TpaHncdopmaropa
BapuanTt 6
1. JlaiiTe OHATUA ONIPENETCHUSIM: IEKTPUUYECKAsl CEeTh, PacTIpeACUTEIbHOE YCTPOMCTRO,
HAJIC)KHOCTD.
2. [IpuBenrTe OCHOBHBIC XaPAKTEPUCTUKU AIEKTPUUECKUX HATPY30K
3. CxeMbI 3aMeIIeHUS JIMHUH 3JICKTPOIIePEIadH.
Bapuanr 7
1. JlaiiTe MOHATHS OMPEICIICHUSM: JJIEKTPOYCTAHOBKA, TOTPEOUTEIH SIEKTPOIHEPTHH,
BpEMSI CIOIb30BAaHUS HAMOOIBIINX HATPY30K.
2. llpuBemute KIACCU(UKANMIO DJICKTPOIHEPIETHUSCKUX CHCTEM H WX CBOWCTBA,
OXapaKTepU3yHTe 00bEINHEHUE YHEPTCTUUCCKUX CUCTEM.
3. CxeMa 3amenieHus JByX0OMOTOYHOTO TpaHchopmaTopa.
BapuanT 8
1. JTaiiTe OHSTHS OTIPECIICHUSIM: TTOICTAHITUS, JICKTPOIHEPTEeTHIECKast CUcTeMa, rpaduk
Harpy3Ku.
2. [TpuBenuTe criocoObl ONPE/ICIICHUS PAIIMOHATBHOTO HAMIPSKSHUS CETH.
3. CxeMa 3amenieHus TpexoOMOTOYHOTro TpaHchopmaropa.
BapuanT 9
1. [aiiTe TOHATHA OMNpeAeTCHUsIM: CHCTEMa OJIIEKTPOCHAOKEHHS, DHEPrOCHCTEMa,
HaJIC)KHOCTD.
2. [IpencrasieHue MEKTPUIECKUX HATPY30K B PACYETHBIX CXEMaX AJNEKTPUUECKUX CETel
3. AKTHBHAsI ¥ EMKOCTHAsI TPOBOAMMOCTH JIMHUH dJICKTpoTiepeaun

BapwmanT 10
1. JlaiiTe MOHATHUSA ONMpEAETICHUSAM: HIEKTPOYCTAaHOBKA, AJIEKTPOIHEPTEeTHUECKasi CUCTEMA,
rpaduk Harpy3KH.
2. bajaHc akTHBHOHM M PEaKTUBHOW MOIITHOCTH, PE3EPB MOIIHOCTH.
3. AKTHBHOE ¥ WHIYKTHBHOE CONpPOTHBIICHHE BO3IYIIHBIX H KaOCIbHBIX JIMHUH
JJIEKTPOIIEpEIAUH.

AKPNe2 Cxemot 3amewenusn JIII u mpancghopmamopos

1.0npenenuth napaMeTpbl CXEMbl 3aMEIICHUS BO3AYIIHOW JIMHUHU 3JEKTpoleperadn
HOMMHAJIBHBIM HanpspkeHueM 35 kB mporskeHHocThlo 21 KM, BBIIOJHEHHOW Ha ABYX
onHouenHbIXx [1-00pa3HBIX Omopax ¢ FOPU3OHTAIBHBIM PACIOJIOKEHUEM IIPOBOJIOB, pailoH MO
rosoneny 2. Ha nuuun noxaseniensl npooaa Mapku AC-95/16. BeruepTuTh cxemy 3aMeleHHs
paccmaTpuBaeMoil JTuHUH. [IpoBEpUTh BBIAEPIKUT JIM JaHHAs JUHHS Harpy3ky S=21+j11 MBA.



[ToacuntaTh MOTEPU MOLTHOCTU M HATIPSKEHUS B JINHHH.

2.  OmpenenuTe mapaMeTpbl  YINPOIIEHHOHM CXEeMBl 3aMemlieHus  TpexdasHoro
aBTotpanchopmaropa AT/ILITH-200000/220/110, y KOTOPOr0 HOMHHAJIBHBIC MOITHOCTH
OOMOTOK  BBICIIETO W  CPETHEr0  HANpsHKCHUS  paBHbl  HOMUHAJIBHOM  MOIIHOCTH
aBTOTpaHchopMaTopa, a HOMUHAIbHAS MOLTHOCTh OOMOTKH HU3IIETO HANPsDKEHUS cocTaBisieT 50
% OT HOMHHAJIBHON MOIITHOCTH aBTOTPaHC(HOpPMATOpA.

AKPNe 3

1. Onpenenuth mapaMmeTpbl CXEMbl 3aMEIICHHS BO3AYIIHOW JIMHUU JJIEKTpONepeaadn
HOMUHaJbHBIM HanpspkeHuem 110 kB npotskeHHOCTHI0 20 KM, BBIIOJIHEHHON HA OJHOLICTHBIX
[T-00pa3HBIX OMOpax C TOPU3OHTAIBHBIM PACIOJIOKEHUEM MPOBOAOB. PaccTosHue MexXIy
npoBogamu 5 M. Ha nmHumu moasemensl mpoBoga mapku AC-185/29. Beruepturth cxemy
3aMeIIeHUST paccMaTpuBacMoOl JIMHHUH. [IpOBEPUTH BBIICPKUT JIM JaHHAS JIMHUS HArpy3Ky
S=40+j50 MBA. IToacuuTtaTh MOTEPH MOIIHOCTH U HANPSKEHUS B IHHHH.

2. BriOpats Tpanchopmarops! Ha ['TII, eciiu HOMUHATBHOE HANIPSKEHHE pPacCMaTpUBaeMOn
nojcTanuuu paBHO 35 kB, a marpyska cocraBmser S=10+j4 MBA. Omnpenenuts mnapaMeTpsl
YIPOILIEHHOM CXEMBI 3aMEIIeHUs BHIOPaHHOTO TpaHC(hOpMaTopa, MOJCYUTATH TOTEPU MOIIHOCTH
B TpaHc(popmarope.

AKP Ned Texnuxo-3konomuueckue pacdemot

Paccunrtath CTOMMOCTH COOPYXKEHHUS U IKCIuTyaTanuu nojactanuuu 220 kB u oueHuTh
HAJEKHOCTh €T0 AIEKTPOCHAOKEHHU S, €CIIH:

1 Tun u koar4ecTBO TpaHCHOPMATOPOB

2xTPILH-100000/220

2 KomuuectBo npucoennHenuii Ha ctopoHe BH 10
3 3PVY-10 kB - 4-X ceKkuMOHHOE, pacCYMTaHHOE Ha YCTAaHOBKY 38 s4eeK BaKyyMHBIX
BBIKJIIOYATEIEH

IS

KomnuectBo oTxomsamux auHui - 8 BJI

4. MuanBUayaJbHBbIE 321aHUS
Hnoueuodyanvnoe 3aoanue Nel

Bo160op uncna u MomHoctu TpaHchopmatopoB cBsa3u Ha TOL| u nmoncranmusax. Beiopath
CHJIOBBIE TpaHC(OpPMATOPBI HA MOHU3UTEIbHBIX MMOACTAHLUAX U CTAHIUAX

No HomunanrHoe | HomuuansHoe | HomMuHanpHas Pacuernas CooTHOIIHIE
Bapu- | BBICIIICE HaIpsHKeHUE MOIITHOCTD MOIITHOCTE norpedurenen
aHTa | HANpSKEHUE Harpy3ku,kB reHeparopa, Harpy3Ku , M0 KaTeropusm
cetn, kB MBa MBA HaAEKHOCTH,%
1 2 3
16 110 10 160(cosp=0.85) 83 70 6 24
2.Beibpate  Tpanchopmatoper Ha [TIII, ecnrm  HOMHHANBPHOE  HAMPSDKCHHE

paccMaTpuBaeMoOi ToOACTaHUMHU paBHO 35 kB, a Harpyska cocraBimser S=33+j18 MBA.
Onpenenuth MapamMeTpbl YIPOUICHHOW CXEeMbl 3aMelleHUs BbIOpaHHOro TpaHcopmaTopa,

MoACHYUTATh TOTCPU MOIITHOCTHU B TpaHC(bopMaTope.

Hnousuoyanvnoe 3adanue Ne2

3amanue

Nel

Onpenenuthb

napameTpsbl

CXEMbI

3aMeEIIeHUs

ANEKTpOTepeauu, €CIIM UCXOHbIE TaHHbIC TPUBEACHHI B Ta0mie 1.1.

BO3AYIIHOW JIMHUH




Taomuma 1.1

Wcxonnple JaHHBIC TSI pacdyeTa

Homuna
Paccrosinue
Bapu JIbHOE [IpoTsiken Pacnonoxenue
Ty nuanu Tun onop MEKIY
aHT | HaATIpsDKe HOCTb, KM IIPOBOJIOB
o MIPOBOAAMH, M
1. 10 A-70 15 110 TPEYTrOJIbHUKOM 1,5
2. 35 AC-70/11 32 I1635-1B TPEYrOJIHLHUKOM 3
3. 110 AC-185/29 56 I1b 110-15 TOPU30HTAIILHOE 4
4. 220 AC-240/32 90 111b-220-1 0ouka 7
S. 10 A-120 6 I110 TOPU30HTAIILHOE 1

Huoueuoyanvnoe 3adanue No3

3amanue No2. OnpenenuTh napaMeTphl YIIPOIEHHOW CXeMBbI 3aMelIeHus TpaHchopmaropa,
€CJIM KCXOHBIC TaHHBIC MPUBEICHBI B TabmIe 1.2.

Tabmuua 1.2

HcxonHple TaHHBIC TSI pacyeTa

Bapuant HI;II?;P:;?I::()BGH Tun tpancdopmaropa HOHOHHHTGIJ)I;(I:{I?;;I A
1. 500 TJIL1-400000
5 35 TPIHC-25000
3 110 TP JJHC-40000
UCH:110 KB; UHH:]-O kB (50
4. 220 AT}IHTH-]'ZSOOO % ot SHOMAT) (
5 330 TPJIHC-40000

Hnousuoyanvnoe 3adanue Ned

BeiOpate uncno u mouHocTh TpaHchopmaTtopoB Ha ['TIII,

eciii  Uyomsa=110 kB,

Usowsn=10 KB, Pyarp=100 MBT, cos9=0,7, a norpeburemu Il xareropuu cocrapnsior 20% or
oOmieit Harpy3ku (umerorcs norpedurenu | u |l xareropumn). BriOparh BO3IYLIHYIO JIMHHUIO
anekTponepenaun ot sekrpocraniuu 10 ['TII. PaccuntaTs MOTOKM MOLTHOCTH B 3a/1aHHOM CETH,
HauOOJIBIIYIO TOTEPIO HANPSKEHUS B JINHUU.

Hnousuoyanvnoe 3adanue Ne5

OcyHIeCTBI/ITI) OLCHKY CTOMMOCTH COOPYKCHUA W OKCIINTyaTalluH JIMHHUU 3JICKTPOIICPpCaain,

eciu
1 Mmuaa BJI 80 kM.
4 KomnuectBo nemneit 2
3 XapakTepucTHKa ornop OnHocToeyHast
4 Marepwuai onop XKenezoberon
9 Mapka u cedeHre NpoBOAHUKA AC-240/32
6§ HopMaTuBHBINM CKOPOCTHOW HAIOpP BETpa 750
1 KoHueBble ycTpoiicTBa MNpeAyCMaTpUBAIOT YCTaHOBKY IO OJHOMY KOMILJIEKTY
3JIEra30BbIX BBIKJIKOYATEEH ¢ KaXKI0KU cTOpOHBI BJI




MNPUJIOKEHHUE 2
(o0s3aTenBHOE)

OueHouyHbIE CpeaCTBA ISl POBEACHUS MPOMEKYTOUYHOM aTTeCTAluM
a) [lnanupyemMpble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEICTBA /ISl MPOBeIeHHs MPOMEKYTOYHOM aTTecTallu:

Kon NHpukaTop 10CTUKEHUS

. OneHoYHBbIE CPEACTBA
WHAUKATOpA KOMIIETCHIIUH

OIIK-6: CiocobeH mpoBOANTH U3MEPEHHS DIIEKTPUIECKUX U HEDJIEKTPHUECKUX BEITMUUH HA 00BEKTaX TEIIOPHEPTETHKH U TETUIOTEXHUKH

OI1K-6.1 Onpenensier  COCOOBI  M3MEpPEHUs
(¢U3MYECKNX BENWYMH Ha OOBEKTax
TCIUIOOHCPICTUKHN U TCINIOTCXHUKN

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB K 324€TYy € OLIEHKOM
. bananc akTUBHBIX U PEaKTUBHBIX MOIIHOCTEN B 3JI. CETH U B CUCTEME.
. PesxuMBbl paboThl HEUTPANH B SIEKTPHUECKHUX CETSX.
. OcHOBHBIE TPeOOBaHUS K CXEMaM 3JIEKTPOCHa0KeH!s. BBIOOp cxeM U HanpshKeHUi AIEKTPUIECKUX CeTeH.
. KoMnieHcanus peakTHBHON MOIIHOCTH.
. 'maBHBIE 3a/1a4M MPOEKTUPOBAHUS U SKCILTyaTanuu cuctem OC.
. OCHOBHBIE 3JIEMEHTHI dIEKTPUIECKON IETIH.
. [TapameTps! pexuma 3ekTpudeckoi 1enu (Tok, Hanpsukenue, IC).
. IcTOYHUKY U TPUEMHUKU SHEPTUU.
. YcnoBHbIe rpadudeckre 0003HaueHus. Pe3uCTUBHBIE 371eMEHTHI U HAKOIUTEIH SHEPTUH
3JIEKTPOMArHUTHOTO TTOJIA.

10. Kinaccudukanus 3MeKTPHUSCKUX TIETIeH 1Mo UX dIIEMEHTaM U MPU3HaKaM: POJI TOKa, THHEHHOCTb,
Pa3BETBIEHHOCTb, HAINYME AKTHBHBIX JIEMEHTOB.

11. PexxuMbl pabOTBI HICTOYHHKA HIIEKTPO3IHEPrun. CXeMbl 3aMEIIeHUS] HCTOYHUKOB 3JIEKTPOIHEPTUH
MOCTOSTHHOT'O TOKA.

12. 3axon Oma. 3akonsl Kupxroga.

13. INocnenoBaTenbHOE COEAMHEHUE PE3UCTUBHBIX PUEMHHUKOB. Llenu ¢ 0AHUM HCTOYHUKOM MUTAHUS U
MapajuIeIbHO COEJUHEHHBIMH PE3UCTUBHBIMHU MPUEMHHUKAMH.

14. MomHOCTs HCTOYHHKA U IPUEMHHKA AIEKTpo3Heprun. 3akoH Jlxxoyns-Jlenna.

15. Ocob6eHHOCTH MIEKTPOMArHUTHBIX MPOLIECCOB B LIETISIX ¢ M3MEHSIOIIMMUCS BO BPEMEHHU TOKaMH.
PeakTuBHBIE 37I€MEHTHI AIIEKTPHUUECKUX LIeTel (MHAYKTUBHOCTD, EMKOCTD), HX YCIOBHBIE 0003HAUEHUSI.

16. CunyconnanbpHble M HECHHYCOHJaIbHbIE TIeprondeckue Tokn. OCHOBHBIE TTapaMeTphl, XapaKTepU3yIOIne
CHUHYCOMJIATIbHYIO BEITHUYUHY.

17. KonnuecTBeHHBIE U ()a30BbIC COOTHOLICHHS MEXTy TOKaMH M HaNIPSHKEHUSIMU Ha PE3UCTHBHBIX,

OO ~NO OIS~ WN B




Kon
WHIMKATOPa

Nuaukatop A0CTHXKEHUS
KOMITETCHITUM

OrieHOYHBIC cpe€acTsa

18. MomHOCTh e CHHYCOUAAIBHOTO TOKa. AKTHBHAS, peaKTUBHAsI, OIHAs MOIIHOCTE. Koadduument
MOIITHOCTH. Pe30HaHC B LEMsIX CHHYCOMIAIBHOTO TOKA.

19. O6nacts npuMeneHus Tpex(daszHbix yeTpoiicTB. Tpexdasznas cucrema DJ[C.

20. TpexdasHble cCHCTEMBI CHHYCOUAATBHBIX BEINYMH.

21. TlocnenoBarenpbHOCTH (Ppa3. Cxemsbl TpexdasHbIxX meneil. JIuHeiHble u (ha3HbIe TOKU U HATIPSDKEHUS.
UeThIpeXpoBOAHAS H TPEXITPOBOJHAS LETIH, PEKUM UX PaOOTHI.

22. MouHocTh Tpex(azHol 1enu. 3a3eMIICHUE U 3aHyJICHHE B TpeX(a3HBIX CETAX.

23. IIpsiMbIe ¥ KOCBEHHBIE METO bl U3MEPCHUSL.

24. Y cTpoHCTBO, IPUHITUI JISHCTBHSI, OCHOBHBIE CBOMCTBA M 00JIACTH MMPUMEHEHHUS TTOKA3BIBAIOIINX TPHUOOPOB
MarHUTORJIEKTPUUECKOM, AIEKTPOMAarHUTHON, NIEKTPOAMHAMUYeCKOr cucTeM. CHeTUNKHU 3IEeKTPHUUECKOM
sHeprun. O003HaUEHUsI Ha MIKanax npuoopoB. OnpeaeneHue neHsl aeneHus. [lorpemHocTH U KITacchl TOUHOCTH
MTOKA3bIBAIOIINX MPUOOPOB.

25. M3mepenue TOKOB, HANPSHKESHHUM, MOIITHOCTH M SHEPTHU. Paciiupenue npeienos n3MepeHus mpuodoposB.

2. AynutopHble KOHTPOJIbHbIE PaGoThI

AKP-1 no oucyunaune «InekmpoinepzemuiecKue CUCHEMbl U CEMU»

Bapmuanr 1

1. JTaiiTe MOHATHS ONPEAETICHUSIM: JIEKTPOCTAHIIMS, JIEKTPHUUECKas CeTh, HaIE)KHOCTD.

2. OnumyTe IJIaBHBIE 33/1a41 IPOSKTUPOBAHMS U SKCIUTyaTallMy CHCTEM 3JIEKTPOCHAOKEHHS, a TaKKe
OCHOBHBIE ATaITbl TPOEKTHPOBAHUSI.

3. AKTHBHOE U MHJIYKTUBHOE CONPOTUBIICHUE BO3AYIIHBIX U KaOEIBbHBIX TMHUHN 3JICKTPOIIEpEIadH.

Bapmuanr 2

1. JlaiiTe mOHATHS ONpPEACICHUSIM: SIIEKTPOYCTaHOBKA, PaclpeIeIUTeIbHOE YCTPOHCTBO, Tpa( K HArpy3KH.

2. IlpuBenuTe KnaccupUKALMIO JIEKTPOCTAHINHI U MTOACTAHLIUH.

3. AKTHBHAs 1 EMKOCTHAas IPOBOJAUMOCTH JIMHUI 3JIEKTpOIepeiaun.

BapwuanT 3

1. JlaiiTe mOHSTHS ONIPEACTICHUSIM: CUCTEMA JIEKTPOCHA0KEHUS, TTOJICTAHIIHS, BPEMS HCIIOIb30BaAHUS
HanOOJBIINX HArPy30K.

2. OnumuTe OCHOBHBIE PEXKUMBI PA0OTHI AIIEKTPOIHEPTETHUECKUX CUCTEM.

3. CxeMbl 3aMeleHS JIMHU AJIEKTpOoTIepeIauu.

BapuanT 4

1. laiiTe MOHATHSI ONPEIEICHUAM: DIICKTPOIHEPreTUUECKAs CUCTEMA, TOTPEOUTEND IEKTPOIHEPTHH,
HaJeKHOCTb.
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2. banaHc akTHBHO# 1 PeaKTHBHOM MOILIIHOCTH, PE3€PB MOIIIHOCTH.

3. CxeMa 3aMelieHus IByXOOMOTOYHOTO TPaHCHOPMATOpA.

Bapuant 5

1. JaiiTe moHSATHS ONPEACTICHUSAM: SHEPrOCUCTEMA, JINHUSI DJIEKTPOTIepelaun, BPEMsI UCTIONIb30BaHHS
HanOOJIBIINX HATPY30K.

2. llpuBenuTe OCHOBHBIE TPEOOBAHUS K TTABHBIM CXEMaM AIIEKTPOYCTAHOBOK (IIIEKTPOCTAHIINN U TIOJCTAHITHH )

3. Cxema 3aMeleHus TpeX0OMOTOYHOTO TpaHchopmaropa

OIIK-6.2

OcymecTBisieT H3MepeHHs (PU3MUECKUX
BEJINYMH Ha 00BEKTaX TEIJIOIHEPTETUKHU U
TEIUIOTEXHUKH

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB K 3a4eTy € OLEHKOM
. Bb10op ceuenust mpoBOJOB O YCJIOBHIO MUHUMYMa Pacxo1a MeTalia.
. Onpenienenre BepOsSTHOCTH NepepbIBoB DC MOTpeOUTENEl B CBSA3H C MOBPEKIAEMOCTHIO 3JIEMEHTOB.
. Bb100op HOMHHAJIBHOTO HANIPSKEHUST U KOH(PUTYpaLlUK CETH.
. HapomHOX0351HiCTBEHHBIH yIIIepO OT IepEPhIBOB ANEKTPOCHAOKEHHSI
. @akTopHl, oNpenensIomue noctpoeHue cxem JC.
. OCHOBHBIE HCTOYHMKHU MUTAHUSA 3/3 00BEKTOB. THIIBI ). CTAaHIMK
. OCHOBBI TEXHHKO-IKOHOMHYECKHIX PAcYeTOB AJI.CETH.
. Be1Oop oTBeTBieHui TpaHchopmaTopa.
. Onpenenenue ceueHN IPOBOAOB 10 JOMYCTUMOM MOTepe HAPSHKEHUS 110 YCIOBUIO PaBEHCTBA IJIOTHOCTH
TOKa Ha BCEX y4acTKax CETH.
10. U3onsamus BO3JIYLIHBIX Hu KaDeJIbHBIX JIDII. TI'abapuTtsr BO3AYILIHBIX JIMHUN
aneKTponepenaud. MexaHMYeCKUi pacyer.
11. Bo3nyurasie muHAM 371. iepeAad. KoHcTpykTuBHOE HcTionHeHne Bo3aymHbIX JIOIL.
12. Beibop cedeHust MPOBOJIOB 110 YCIOBHIO IOCTOSTHCTBA CEYSHNSI IIPOBOJIOB HA BCEX yYACTKAaX CETH.
13. Kabenpnbie muHuHA. CrIOCOOBI MPOKIIAIKY.
14. CxeMsbl 3aMelIeHUS JIMHUH 3JIeKTponiepeiaun U Tpanchopmaropos. Pacuer nuanit
3JIEKTPONEPEIaut 10 CXEME 3aMELCHHUS C YUETOM TPaHC(HOPMATOPOB.
15. CrpykTypa a11. cereii u cuctem. Onpenenenns. CucteMbl BHENTHETO U BHyTpeHHero JC.
16. Beibop ceueHuit mpoBOJIOB U Kabeneil. MeTo sl BBIOODA.
17. Ulynatupyromue peaktopbl. Oco0eHHOCTH paboThl, Ha3HAYCHHE.
18. KauectBo snextposHepruu. [lokasarenu kauectsa.
19. Bunet moBpexacHuss kaOened. OCHOBHbIE CBEICHHS O KOHCTPYKIMH — KaOele.
CoenuHeHUs ¥ OKOHIIEBaHHE KaOeTe.

OO ~NO O, WNPE
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2. BoIloJTHeHHE U 3aIINTA JIA00PATOPHBIX PadoT

JlabGopaTtopHast pabota Ne 72 «lccnemoBanre pe’KUMOB HEHTPAIIH B TPEX(Pa3HBIX DIIEKTPHUSCKHUX CETIX
HaIpspKEHUEM 110 U Boile 1 kBy

1. MBonupoBaHHas U TIyX03a3eMJICHHAS! HEUTPAJIU B JJIEKTPUUECKUX CETIX HampsikeHueM o 1 kB.

2. Bo16op pexuma paboThl SJEKTPUUECKON HEUTpaIH B ANEKTPUUYECKUX CETAX HANPSHKEHUEM BhIIIe |
kB.

3. JlocTomHCTBA M HENOCTAaTKH dJCKTPUUECKON ceTel: ¢ U30JIMPOBAHHOW HEUTpanbio, C
KOMIICHCUPOBAaHHON HEHTpaiblo, C TIyX03a3eMJICHHONM W 3(()EKTUBHO 3a3eMIICHHOW HEUTpPaJbIo,
00JacTh MPUMEHEHUS TAKUX CETEH.

4. TTocTpouTh BEKTOPHYIO JUArpaMMy TOKOB U HAIPSHKCHUH TP 3aMbIKAaHUH Ha 3eMITI0 (ha3bl B B ceTH
C U30JIMPOBAHHOW HENTPAJIBIO.

5. IlocTpouTh BEKTOPHYIO AuarpaMMmy TOKOB M HampstkeHud mist cetu ¢ JII'P B anmexkTpuueckoit
HEUTpaIu B aBapUIHOM pEXUME.

6. B kakux cirydasix BO3HHKAET HEOOXOAMMOCTE 3a3EMIICHHS HEHTPATU Yepe3 TyTroracsiui peakrop?
Kaxum cBoWCTBOM JIOJIKEH 00J1aaTh Ayroracsauiuii peakrop?

7. Ilpu4nHBI ¥ yCIIOBUS MOSBIIEHUS TIepeMeXkaroliencs Jyru U €€ MOoCIeCTBUS.

JlaGoparopnas pabora Ne 73 «Omnpenenenue noreppb 3MEKTPUIECKON S3HEPTUH B paCTIPENIEIUTEIbHBIX CETIX»
. Kak ompenensarorcs norepu akTUBHOM 1 peakTUBHOM MomHocTH JIDII?

. Kax mpousBoauTcs pacyeT moreph MOIIHOCTH B Pa3BETBICHHBIX CETAX?

. Kakum 06pazom ompeensroTcst HoTepy MOITHOCTH B JIMHUH C PABHOMEPHO-pPACIIPEICIICHHON HATPY3KO#t?
. Kak onpenensrorcs norepu 31€KTPOIHEPTHH B JTHHUAAX ?

. Kakumu Bugamu noteps B TpaHcopmaTopax CONMPOBOXKIAECTCS Tepeiada MOIIHOCTH Yepe3 Hero?

. Uto Takoe BpeMsi HAaHOOJBIINX MOTEPH?

. Kak onpenensitorcst notepu akTUBHOW M PEaKTUBHON MOITHOCTH B IByXOOMOTOYHOM TpaHc(opmaTope?

. Kak onpenensitorcst motepu 371€KTpOIHEPTHUH B ABYX0OMOTOYHOM TpaHchopmarope?

co~No ok~ owWN P

JlaGoparopnas padora Ne 74 «OnpezneneHre mapaMeTpoB yCTaHOBUBILETOCS PEKUMA DIIEKTPUIECKOM CeTH C
OJTHOCTOPOHHHUM ITUTaHUEM)

1. OcHOBHBIE METOABI pacyeTa Pa30MKHYTHIX CETEH.

2. PacyeTHbIC CXEMBI 3JICKTPUIECKUX CETEH.
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3. CxeMbl 3aMelIeHUs JIMHUI 3JIeKTponepeaad ¥ TpaHchopMaTOpOB.

4. PacueT pexxuMa JINHUH DIISKTporiepe/iad Mpy 3aJaHHOW MOIIIHOCTH HArpy3KH (HalpsDKeHHE B KOHIE TMHUU
MIOCTOSIHHOE).

5. Pacuer pexxuma JIMHUH dIIEKTporiepeaad Npy 3aJaHHOW MOIIIHOCTH HAarpy3KH (HarpsbKeHHe B Havdase JTHHUU
ITOCTOSTHHOE).

6. Pacuer pexrMa JIMHAM 3IIEKTPOIIEpeaay MPpH 3aJaHHOM TOKE HAarpy3KH (HamnpspKeHHE B KOHIE JTMHAN
MIOCTOSIHHOE).

7. Pacuer pexxrMa JIMHAM dJIIEKTpOIIepead MpH 3aJJaHHOM TOKE Harpy3KH (HampspKeHHe B Havalle TMHAN
ITOCTOSTHHOE).

JlaboparopHas pabota Ne 76 «Bo3aylIHble TUHUH AIIEKTPOTICPE AUy
HazHaueHue BO3yIIHBIX JIMHUH 3JIEKTPOIIEPEIAUH.
DJEeMEHTHI BO3YIIHBIX JUHHUN JJIEKTPOIIEPENAUH.
KoHcTpykuun, MmaTepuall 1 MapKy IIPOBOJIOB.

W3omauus v nMHENHas apMarypa.

HazHaueHue u KOHCTPYKIMH OIIOP.

BubGpauus npoBosioB 1 60pb0a ¢ HEl.

«[Tnsickay npoBooB 1 6opbba ¢ HEl.

Tpancnosunus nmposoxos BJIL.

BozaymHele TMHUM ¢ U30JALKEN U3 CIIUTOTO MOJIUATHIICHA.

CoNOT~wWN P

JlabGopaTtopHast pabota Ne 77 «KabenbHbIE TMHAN DIICKTPOTIEPEIATN
. DnemMeHThI KabeIbHON INHUH.

. Konctpyxmms xabeneit ¢ OyMa)KHOW IPOMUTaHHOM U30JISALINEH.

. Korcrpyknus kabeneii ¢ miacTMaccoBOH H30JISIIUEH.

. MapkupoBka cHIIOBBIX Kabesel HanpsbkeHueM 1o 10 kB.

. KorcTpykuust coe AMHUTENBHBIX MYQT.

. KoHCTpyKIIMsI KOHLIEBBIX MYy(T U 3a1€JI0K.

. YCTpOHCTBO CTOMOPHON MY(THI.

. CiocoOsI TIpoKIJIamKu KaOeIbHBIX JTMHHUH B 3€MIIC.

. [lpoxnanka kaOeNbHBIX IUHUH B KaOEIBHBIX COOPYKEHHSIX.

O©Co~Noolhk,wWwN -




Kon
WHIMKATOPa

Nuaukatop A0CTHXKEHUS
KOMITETCHITUM

OrieHOYHBIC cpe€acTsa

3. AyainTOpHBIE€ KOHTPOJIbHbIE PAGOTHI

AKPNe2 Cxemut 3amewgenus JIII u mpancgopmamopos

1.0OnpenenuTh napaMeTpbl CXeMbl 3aMEIIEHHUS BO3AYIIHON JIMHUH 3JIEKTPOIepeIaud HOMHHAIBHBIM
HanpspkeHueM 35 KB nmpoTshkeHHOCTHIO 21 KM, BBIMOIHEHHOM Ha IBYX oAHOLEMHBIX [1-00pa3HbIX omopax ¢
TOPU30HTAIBHBIM PACIOI0XKEHHEM ITPOBOIOB, paiioH Mo rojioieny 2. Ha nuHuu noaBemeHs MpoBoAa MapKH
AC-95/16. BeruepTuts cxemMy 3aMelIeHHs paccMaTpuBaeMoil THHUH. [[poBEepUTh BBIIEPXKUT JIM JaHHAS JIMHUS
Harpysky S=21+j11 MBA. IToacuuTtaTh MOTEPH MOIIHOCTH U HAMIPSDKCHUS B IHHHH.

2. OnpenenuTs napaMeTpsl YIPOLICHHONW CXeMbl 3aMelleHHs Tpex(a3Horo aBToTpanchopmaropa
ATHAILITH-200000/220/110, y KOTOpOTO HOMHHAIEHBIE MOIITHOCTA OOMOTOK BBICIIETO W CPETHETO HAIPSDKEHUS
PaBHBI HOMHHAJIBHOW MOIIHOCTH aBTOTpaHC(POPMATOpa, 8 HOMUHAIIbHASI MOITHOCTh OOMOTKH HU3LIETO
HanpspbkeHus coctaBiisieT 50 % 0T HOMHHAIBLHON MOITHOCTH aBTOTpaHC(hopMaTopa.

AKPNe 3

1. OmpenenuTh napaMeTpbl CXeMbl 3aMeIeHHsI BO3AYITHON JIMHUU 3JIEKTPOTepeiadd HOMAHATbHBIM
HanpspxeHueM 110 kB npotsokenHoCcThIO 20 KM, BBEITIOJIHEHHOHM Ha oHOIECHBIX [1-00pa3HbIX omopax ¢
TOPHU30HTAJIBHBIM PACHOIOKEHHEM NPOBOAOB. PaccTosiHne Mexay nmpoBogamu 5 M. Ha nmiuHMN moaBeneHs!
npoBoja Mapku AC-185/29. BeruepTHTh cXeMy 3aMelleHUs] paccMaTpuBaeMoi THHUU. [IpoBepUTH BBIIEPKHUT JIN
nanHas uHus Harpy3ky S=40+j50 MBA. TloacuntaTh MOTEpU MOIHOCTH U HATIPSDKEHHUS B JIMHHU.

2. Bribpats Tpancdopmatopsl Ha ['TIII, ecni HOMHHATBEHOE HAPSHKEHUE pacCMaTPUBAEMOM MOJCTAHIINN
paBHo 35 kB, a Harpy3ka cocraBisier S=10+j4 MBA. Onpenenuts napaMeTphl YIPOIICHHOH CXeMbI 3aMeIICHHUSI
BbIOpaHHOTO TpaHchopMaropa, MoJCYUTATh IIOTEPH MOLITHOCTH B TpaHchopMarope.

AKP Ned Texnurxo-IKoHoMuueckue pacuemol
PaccuuTtaTh CTOUMOCTE COOPYKEHUS U SKCIUTyaTaluu nojacranuuu 220 kB 1 o1leHUTh HaJIeXKHOCTh €T0
ANEKTPOCHAOXKEHUS, ECITH:

1. Tun 1 Konu4ecTBO TpaHCHOPMATOPOB 2xTPIIIH-100000/220

2 KonnuecTtBo nmpucoennnennii Ha cropone BH 10

3. 3PVY-10 kB - 4-X cekllMOHHOE, PACCUUTAHHOE Ha YCTaHOBKY 38 sideeK BaKyyMHBIX BBIKJTIOUYaTenen
4 KomuuectBo oTxomsamux auuuii - 8 BJI
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4. UuanBuayasibHbIe 3a]aHus
Hnousuodyanvnoe 3aoanue Nel
Br160op uncima u MomHOCTH TpaHchopMmaTopoB cBs3u Ha TOL n moacTaHnusx. BeiOpaTs CHITOBBIE
TpaHC(HOPMATOPHI HA TIOHU3UTENBHBIX MOJCTAHIUIX W CTAHIHIX

Ne HomunansHOE HomunansHOE HomunansHas Pacuernas CooTHoOmIHIE
Bapu- | BEHICIIIEE HaIpsDKCHHE MOIIIHOCTh MOIIIHOCTh noTpedurene mo
aHTa | HampsHKCHHE Harpy3ku,kB reHeparopa, Harpy3Ku , KaTeropHsiM
cetu, kB MBa MBA HaJIe)KHOCTH, %
1 2 3
16 110 10 160(cos@=0. 83 70 6 24
5)

2.Br16pats TpancdopmaTopsl Ha ['TII1, eciii HOMUHATBHOE HANIPSDKEHUE PACCMATPHBAEMOM MOJICTAHITUH PAaBHO
35 kB, a Harpyska coctaBiger S=33+j18 MBA. Onpenenuts napaMmeTps! YIPOILEHHON CXeMBbI 3aMEILCHHS
BbIOpaHHOTO TpaHchopMaropa, MOoACUYUTATE TIOTEPH MOLITHOCTH B TpaHchopMarope.

Hnoueuoyanvnoe 3aoanue No2
3ananue Nel OmpenenuTh mapaMeTphbl CXEMBbI 3aMeIIeHUs BO3AYIIIHOM JTMHUH JIEKTpOoTIepeiadn, eCliy
HCXOJIHbIE IaHHBIC TIPUBEICHBI B Ta0mmIe 1.1.
Tabiumna 1.1
Ucxonuble nanHbie 15 pacuera

Paccrosinue
Homunansnoe [IpoTsKeHHOCTB, Pacnonoxenue
Bapuanr Tun nuann Tum onop MEXIY
HanpsDKEHUE KM MIPOBOJIOB HPOBOIANH, M
1. 10 A-70 15 110 TPEYTOIBLHUKOM 1,5
2. 35 AC-70/11 32 I1635-1B | TpeyrojibHUKOM 3
3. 110 AC-185/29 56 I1b 110-15 | ropusoHTaJIbHOE 4
4, 220 AC-240/32 90 111b-220-1 Oouka 7
5. 10 A-120 6 110 TOPU30HTAIBHOE 1

Hnousudyanwvnoe 3adanue Ne3
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3ananue N2, OnpenenuTh mapaMeTphl YIPOIEHHONW CXEMBI 3aMEIeHHs TPaHC(HopMaTopa, eCIu UCXOIHBIC
JlaHHBIC PUBEIICHBI B Ta0me 1.2.

Tabmauma 1.2
Ucxonuble nanHbie 115 pacuera
HomunannHoe JlomoIHUTENbHBIC TAHHBIE IS

Bapuanr nanpsokenmc BH Tun Tparchopmaropa pacuera

1. 500 TA11-400000

2 35 TPJIHC-25000

3 110 TPAHC-40000

4. 220 ATLTH-125000 OT Syomar)

5 330 TPAHC-40000

Huoueuoyanwvnoe 3aoanue Ned

Bri6pats uncio n Momnocts Tpanchopmaropos Ha I'TII, ecin Uyovgy=110 KB, Ujiou=10 kB, P, =100 MBT,
cose=0,7, a norpedurenu Il kateropun cocrasisitor 20% ot obmieit Harpy3ku (umerotcst norpedurenu I u 11
KaTeropun). BeiOpaTh BO3MYIIHYIO JIMHHIO dJIEKTporiepenaydu ot anekrpocraniuu o ['TII. PaccuntaTs motoku
MOIITHOCTH B 33/IaHHOH CeTH, HAanOOJIBIIYIO TIOTEPIO HANPSHKCHUS B JIMHUH.

Hnoueuoyanvnoe 3aoanue No5

OCyIIECTBUTD OLIEHKY CTOUMOCTH COOPY>KEHUS U SKCIUTyaTalliy JIMHUH 3JIeKTpoIepeaayu, eciu

1. Jmuna BJI 80 kM.

2. | KonnuectBo nerneit 2

3. XapakTepuCcTHKa OTIop OnHocTOCYHAS

4. Marepuan omnop Kenezobeton

5. | Mapka u ceveHue npoBo AC-240/32
HHKa

6. HopMaTuBHBIN CKOPOCTHON Hamop BeTpa 750

7. KoHIeBbIe yCcTpoiicTBa MNpeaycMaTpHBAIOT YCTAHOBKY IO OJHOMY KOMIUIEKTY 3JIETa30BBIX
BBIKJIFOUATENEH ¢ Kakaou cTopoHsl BJI




0) Ilopsinok mpoBeneHHMs] NMPOMEXKYTOYHOM ATTECTAMM, TMOKA3aTeJIH M KPUTEPUH
OlleHMBAHMUS:

I[IpumepHasi CTPYKTYpa U cojiepKaHue MyHKTA:

[TpomexxyTouHas aTTecTalys M0 JUCIUILINHE «DJIEKTPOIHETPETUYECKUE CUCTEMBI U CETH»
BKJIFOUAET TEOPETHUUECKUE BOTIPOCHI, TIO3BOJISIONINE OLICHUTh YPOBCHD YCBOCHHS O0YJAOIIIMMHUCS
3HAaHUW, W TPAKTUYECKUE 3aJaHUsl, BBIABJSIONIME CTENEHb C(HOPMHUPOBAHHOCTH YMEHHH U
BIIQJICHUM, IPOBOIUTCS B (hOpMeE 3a4eTa C OLICHKON

3aueT ¢ OLIEHKOM M0 JaHHOW JUCLMILIUHE IPOBOIUTCS B TeCTOBOM opme — 15 Bompocos.

Ioka3aTesiu 1 KPpUTEPUM OLIEHUBAHMS 3249€TA C OLEHKOM:

— Ha OLEHKY «OTJMYHO» (5 0amioB) — 0OydYaroUUics 1eMOHCTPUPYET BBICOKHUI YpPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIINI, BCECTOPOHHEE, CHCTEMaTH4YeCKOe M TIIyOOKOe 3HaHUE
y4e0HOro Marepuana, CBOOOTHO BBIMIONHSET MPAKTUYECKUE 3aJaHus, CBOOOIHO OIEpPUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamia) — oOydarouuics IeMOHCTPUPYET CPEIHUM YPOBEHBb
c(OPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCs
HE3HAYUTEIIbHBIC OIIMOKY, HETOYHOCTH, 3aTPYTHEHUS TIPY aHATUTUICCKUX OTIepaIusX, IEpPeHoCe
3HaHUW U YMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OIECHKY «YyJIOBJIETBOPUTENbHO» (3 Oamia) — O0OydYaromMiCs JIEMOHCTPHPYET
MIOPOTOBBIM YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIUMI: B XO0/€ KOHTPOJIBHBIX MEPONPUITUN
JOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, yMEHWW, HABBIKOB,
OOy4arolUICs HWCIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHHs] TpPU ONEPUPOBAHUHM 3HAHUSMHU U
YMEHHSMH TPU UX ITEPEHOCE HA HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/I0BJIETBOPUTEIbHO» (2 Oaia) — 00y4aroIIuics AEMOHCTPHPYET 3HAHHS
He Oonee 20% TeopeTHYECKOro Marepuala, JOMYCKaeT CYIICCTBCHHBIC OIMUOKH, HE MOXKET
MOKAa3aTh UHTEIIEKTyalbHble HABBIKU PEIICHUSI IPOCTHIX 33/1a4.

— Ha OIICHKY «HeY/O0BJIETBOPUTEAbHO» (1 Oamr) — oOydaromuiicss He MOXKET IMOoKa3aTh
3HaHHWA Ha YpPOBHE BOCIPOM3BEICHHUS M OOBSICHEHUS HWH(MOpPMAIMK, HE MOXET IO0Ka3aTh
WHTEJUICKTYaIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.



