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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KECHHSI TPOMBIIIICHHBIX TPEIPUITAN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHA0KEHUS IIPOMBIIUICHHBIX MPEITPUIATHN

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM ToIy Ha 3acelaHuu Kaeapbl IEKTPOCHAOKEHHS TIPOMBIIIICHHBIX MTPEANPHSITHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[TonroroBka oOydaromuxcss B BOMPOCAX, CBS3aHHBIX C M3yUYEHUEM OCHOBHBIX
HMCTOYHHKOB MTUTAHUS AJICKTPOIHEPTUEH OOBEKTOB, CTPYKTYPHBIX CXEM IJIABHBIX MTOHMKAFOITIX
MOJICTAHIINHI, PAHOHHBIX JIEKTPUUYECKUX CETEH MUTAIOIINX YHEPTOCUCTEM, PACIIPEACIUTEIbHbBIX
AJICKTPUYECKUX CETEH BHYTPHU3aBOJICKOTO JICKTPOCHAOKEHHS, PEKUMOB PAOOTHI AJICKTPUICCKUX
ceTel.

2 MecTO TUCHUILTHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuumiuHa DJIeKTPOIHEPreTHUECKIE CUCTEMBI U CETH BXOJIUT B YacTh YYEOHOTO IJ1aHa,
dopMHpyeMyI0 yUaCTHUKaMHU 00pa30BaTEeIbHBIX OTHOIIEHUH 00pa30BaTeNbHON IPOrPaMMBI.

Jigs  u3ydyeHus ~ AUCUMIUIMHBI  HEOOXOAMMBbI  3HAHUS  (yMEHHMs,  BJaJCHUsA),
c(OpMUPOBAHHEIE B PE3yIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

DNeKTpOIHEPreTHKa

Marematuka

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI 7151 U3YUYCHUSI AUCIUILITNH/TIPAKTHK:

[lepexoHbIe MPOILIECCHI B AJEKTPOIHEPTETUIECKUX CUCTEMAX

[Ipoun3BoCTBEHHAS-TEXHOJIOTHYECKAs TIPAKTUKA

DNeKTpUUECKHUe CTAHIIUU U TIOJCTAHIINH

DneKkTpocHa0KeHHe

HaznexxHoCTb cuCTEM AIIEKTPOCHAOKEHHS

[ToaroroBka K mpoiierype 3allrThl ¥ 3a11UTa BHITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

[Ipou3BoicTBEHHAS-TIPEAUILIOMHAS TPAKTHKA

VYrpaBneHue Ka4eCTBOM AJIEKTPUIECKON SHEPTUU

3 Komnerenuun odyuaromierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaThbl 00y4YeHUst

B pesynbrate OCBOEGHUS JUCHUIUIMHBI (MOYJIs) «DIEKTPOIHEPTeTHUECKUE CHUCTEMBI U
ceTH» 00yvarouuiics JomKeH 001aaaTh CIeyOIMMH KOMIETCHIIUSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIINN

[1K-3 CnocobeH mNpHHMMATh ydacTHE B TPOEKTUPOBAHMHM OOBEKTOB TMPOQECCHOHATBHOM
JEATEIIBHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHHUYECKOHN
JTOKyMEHTaIlMen, coOoias pa3IuyHble TeXHUYECKHe, YHEProdHEKTUBHBIE M IKOJIOTHUECKUE
TpeOOBaHUS W NPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pELICHUH, a TaKke O0QpOopMIsTh
TEXHUYECKVIO JIOKYMEHTALINIO HA PAa3IMYHBIX CTAIUSAX Pa3paOOTKH IPOEKTa

[1K-3.1 PazpabGateiBaeT M odopmisieT KOMIUIEKTHI MPOEKTHOM U  paboueit
JOKYMEHTAIIUH TPOCTHIX Y3JI0B CHCTEMBI DJIEKTPOCHAOKEHUS OOBEKTOB
KallUTaJIbHOTO CTPOUTENILCTBA

[1K-3.2 BriOupaer onTUManmbHBIE TEXHMYECKHE peleHHs [UId  pa3paboTKu
OTHENBHBIX PAa3/lejOoB Ha PAa3IUYHBIX CTAAUAX MPOEKTa CHUCTEMEI
AJIEKTPOCHA0KEHHS 00bEKTA KAUTAIbHOTO CTPOUTENILCTBA

[1K-3.3 Bribupaer 060pyaoBaHue i OTACTBHBIX PA3/IeI0B MPOEKTA HA PA3TUUYHBIX
CTaluAX TPOEKTUPOBAHUS CHCTEMbI 3JEKTPOCHAOKEHUs OOBEKTOB
KalUTaabHOIO CTPOUTEILCTBA

[IK-5 CnocobeH olleHHBaTh HOPMANIbHBIE, YTSDKEICHHBIE WM TOCICaBaApPUIHBIE PEXUMBI H
JINKBUJIMPOBATh aBapUIHBIE PEIKMMEI pa00THI 00HEKTOB PO ECCHOHATLHON EeITSIALHOCTI

[1K-5.1 Oprann30BbIBAET MPOBEAEHUE ABAPUIHO-BOCCTAHOBUTEIBHBIX U




PEMOHTHBIX pabOT Ha 000PYAOBAHHMH 10 CTAHIINI

I1K-5.2 [IpoBomutr mnpodUIAKTHUECKHUE WCIBITAaHUS H OCYIICCTBISIET aHAIU3
(OYHKIIHOHUPOBAHNS YCTPOMCTB PEICHHOM 3alMTEI M ABTOMAaTHKH
[TK-5.3 CocraBisier CcXeMbl 3aMelieHUsT Ha OOCTyXKHMBaeMOM 00OpYJIOBaHUH,

paccuMThIBaET  IMapaMeTpbl  peKUMa  KOPOTKOrO  3aMbIKaHHMS  Ha
obopynoBanuu PY u JIOII, paccuuthiBaeT M BBIOMpPACT YCTaBKU H
XapaKTEPUCTUKU YCTPOUCTB P3A




4 CTpyKTYypa, 00bEM U cOep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO0mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBIseT 4 3a4eTHhIX enuHul] 144 akan. 4acos, B

TOM YHCJIC:

— KOHTaKTHas pabora — 76,7 akaj. 4acos:
— ayJauTOpHas — 72 aKaj. 4acoB;

— BHeayiuTopHasi — 4,7 akaJl. 4acoB;
— caMmocTosTenbHas padbora — 49,6 aka. 4acos;

— B opMe nmpakTudeckoii moarorosku — 0 akaj. gyac;

— IMOJATOTOBKA K DK3aMeHy — 17,7 akas. dac

dopMa aTTecTaluu - KypcoOBOH IPOEKT, 3K3aMEH

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

AynutopHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPaKT.

CamMocrogrenbHas

paborta cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TeKymero
KOHTPOJIS
YCIIEBa€MOCTH U
MIPOMEXYTOUHOU
aTTecTaluu

Kon
KOMIIETEHIIMH

1. Pazgen 1

1.1 OcHOBHBIE HCTOYHHUKHU
MUTAHUS  AJICKTPO3HEPTHU
00bekToB. COBpEeMEHHBIE H
MEPCHEKTUBHBIC HCTOYHHUKH
3JIEKTPOIHEPTUU. Turbr
ANEKTPUYCCKUX CTaHIIUH,
Y4acTBYIOUIUX B BBIPAOOTKE
anekrpodneprur. OCHOBHBIC
O0COOCHHOCTH  Pa3iIM4HBIX
THTIOB 3JIEKTPOCTAHITHIA.
OcHoBHBIE TpeOOBaHUS K
TJIAaBHBIM cXeMaM
3JIEKTPOYCTAHOBOK. [ TaBHBIC
cxempl  TOII. I'naBHbIe
MOHWKAIOIIAE TTOCTAHIIUH,
UX  CTPYKTYPBI,  CXEMBI.
Boeibop ymcna U MOIIHOCTH
TpaHcHOPMATOPOB CBS3U Ha
TOL] u MOACTaHIHSIX.
OcHoBHOE
3JIeKTPOOOOPYHOBaHHE

IToaroroBka k
AKP Nel.
Brimonaenne
HUHAUBULyaJILHOT O
3amanus (U3) Nel

AKPNel, 13 Nel

MK-3.1,
MK-3.2,
MK-3.3,
IK-5.3

Wroro no pazneny

2. Paznen 2




2.1 OOmue cBeaeHus o0
JJIEKTPOIHEPTETHUECKUX
CHCTEMAX. OcobeHHoCTH
JJIEKTPOIHEPTETHUECKUX
cUCTeM, UX Kiaccuukarus.

Twursl KOH(UTrypauui
ANMEKTPUICCKUX cereil.
Oo0benuHeHne
JHEPreTHYECKUX CHCTEM.
Vmpasnenune

3JIEKTPOIHEPreTUYECKUMHU
cuctemamu. [ImanupoBanue
U NIPOEKTHPOBAHHUE Pa3BUTHS

JSHEPTrOCHCTEM. Pexxumer
ANEKTPOIHEPTETHICCKOMN

CHCTEMBEI. Bbanancer
aKTUBHBIX W PEaKTUBHBIX
MOIITHOCTEH B

SHEProCUCTEME, MEPHI M0 UX
obecrieuenuto.  [IpuHIMTIBL
oOecrieueHUsT HAJEKHOCTH,
pe3epBUPOBAHUA M KauyecTBa
AIIEKTPOIHEPTHU B
3JIEKTPOIHEPreTUUECKOMN
cucreme.

IToaroroBka
AKP Ne2

AKPNe2

MK-3.1,
I1K-3.2,
IK-3.3

Hroro no pazneny

3. Paznen 3




3.1 [Tepenaua u
pacnperneneHue
AJIEKTPOIHEPTHH.
DNEeKTpUYECKue  Harpy3Kd
Y3JI0B 3JIEKTPUYECKUX CETeH,
NpE/ICTaBIeHHe Harpy3oK B
pacyeTHBIX cxemax
SIEKTPUIECKUX ceTeil.
CxeMbl 3aMelIeHUs] JIMHU,
TpaHchopMaTopoB u
aBTOTPaHCHOPMATOPOB.
Ompenenenre mapaMeTpoB
CXEeM 3aMeUICHHs] Pa3THIHBIX
3JIEMEHTOB  DIIEKTPUYECKUX
ceTeil. DIEMEHTHl TEeopHH
nepefayd  3HEPruM IO

JTUHISIM SIIEKTPUIECKON
CETH. JInann
3JeKTponepeiaun

MEPEMEHHOTO u
MOCTOSIHHOTO TOKA BBICOKHX,
CBEPXBBICOKUX u
YJIBTPaBBICOKHX

HaIpsDKEHUH. Pacuer
PEXKUMOB JIMHUN
AIIEKTpOTEepeIaun u
JJIEKTPUYECKUX  CeTel B
HOPMaJIbHBIX u
MOCIICaBapUUHBIX PEKUMAX.
ITonusurenvHole,

MIOBBICUTEIIbHBIE,

MpeoOpa3oBaTeIIbHbIC u

HHBCPTOPHEBIC IOoACTaHIINN
SJICKTPOIHEPICTUYCCKUX
CUCTEM. HpI/IHL[I/IHI/IaJIBHBIE

CXEMBI 3IEKTPUIECKUX
COCIMHEHUH palfiOHHBIX
MOJCTaHIIMMI. Ilytn

MOBBIIEHUS MIPOITY CKHOM
CII0COOHOCTH

3JIEKTPONEpEAAYN.
PerynupoBanue HanpsokeHHs
u 4acCTOTHI B

DIIEKTPOIHEPTETHUECKOM
cucreme. OOIIME CBEIECHUS
M0 ONTHMHU3AINN PEKAMOB
AIEKTPOIHEPTETHICCKIX
CHUCTEM.

IToaroroBka x
AKP Ne2
N3 Ne2
M3 Ne3

AKP Ne2, 113 Ne2,
U3 Ne3

IK-3.1,
MK-3.2,
IK-3.3,
IK-5.3

Wroro no pazaeny

4. Pasznen 4




4.1 KoncrpykTuBHOE
BBITIOJTHCHUE JIMHUH
SIEKTPUIECKUX ceTeil.
Oomas XapaKTePUCTHKA
yCIIOBHI paboThI
BO3YIIHBIX JIHUA.
[IpoBoxa, H30JISIIIHA,
JMHEHHAsT apMmarypa
BO3IYIIHBIX JIMHUH, OIOPBI
JIDIL XapakTepucTrka
KaOeIbHBIX JTUHUH u
YCIIOBHUS ux paboThI.
OCHOBHBIE ~ CBEIEHUSI O
KOHCTPYKIMSIX KaOened w
KabeNbHO apMarypebl.
ToxompoBozs!
MPOMBIIIICHHBIX
npennpuiatuii. BHyTpennue
JNIEKTPUIECKUE JIMHUH,
BBITIOJTHEHHBIE  MIPOBOJIAMH,
HIHYPaMH.

10

10

[ToaroroBka
BBIIOJIHEHHIO H
3aIuTe
11a00paTOPHBIX
pabot Ne70, 76, 77,
79, 79a.
[ToaroroBka
AKP Ne3

3amura
11a00paTOPHBIX
pabot Ne70, 76, 77,
79, 79a; AKP Ne3

IK-3.1,
I1K-3.2,
IK-3.3

Wroro no pazneny

10

10

5. Pasnmen 5

5.1 Pacuer paiOHHBIX W
MECTHBIX
pacrpeenuTeIbHbIX CeTel.
ITapaMeTpsl 3IEKTPUYECKUX
ceTeil. [IpoexrupoBanme
AIIEKTPUYECKUX cerei
MUTAIONIUX ~ JHEPrOCHCTEM,
BKJIIOYasi BBIOOP CXEMHBIX
pelIeHunH, rmapaMeTpsl
OCHOBHOTO
INEKTPOOOOPYIOBAHHSI.
OcobenHocTH pacuera
MecTHBIX  cered. Pacuer
3aMKHYTBIX DJICKTPUYECKUX
cetell; pacnpeneneHue
MOIIHOCTEH B JIMHHAX C
ABYXCTOPOHHUM TIUTaHUEM,
pacripefiefieHie MOIIHOCTEH
B JIMHUAX C ABYXCTOPOHHHUM
NUTaHUEM  TpU  pa3HbIX
HamnpsHKECHUAX B
MTUTaTENbHBIX ITyHKTax;
pacmnpesienieHue MOUIHOCTEH
C Y4YETOM IOTEPbh MOIIHOCTH
Ha y4acTKax CeTH.
Pacnpenenenue momuHocTei
B CJIOKHBIX 3aMKHYTBIX
ceTsax. PacueTsl OCHOBHBIX
PEXUMOB U PEryIUpOBaHUs
HaIpsDKEHUSL.

PI'PNel
IToaroroBka k
AKP Ne3
IToaroroBka k
BBIIOJIHEHHIO H
3aIUTe
1a00paTOPHBIX
pabot Ne 73, 74,78

PI'PNel, AKP Ne3,
3amura
1a00paTOPHBIX
pabot Ne 73, 74, 78

MK-3.1,
MK-3.2,
MK-3.3,
IK-5.3

Wroro no pazneny

6. Pazzen 6




6.1 BsiOOp ceyeHHil KM
mpoBoaoB BJIDII u kabeneit
— OcHOBBI BbIOOpa CEUCHHI
MIPOBOJIOB U Kabenel. Brioop
9KOHOMHYECKU

[EIeCO00Pa3HbIX  CECUCHHU
MPOBOJIOB M KabeJeid; BhIOOp
CCUCHUII TMPOBOJHUKOB B

MECTHBIX CeTax o 13 Ned, I1K-3.1
N PI'P Nel AKPNe3, 13 Ned, '

JTOTTYCKaeMOM norepe I1K-3.2,

HaNpsHKEHUSL; obyacti Hoarorosxa K PTP Nel IK-3.3
’ AKP Ne3

MPUMEHEHUS

JIOTIOJTHUTENILHBIX  YCIIOBUI

npyd  BBIOOpE CEUYCHHUIl 110

JIOITyCKaeMOu norepe

HANPSKCHUSL. ITpoBepka

CedYeHni MIPOBOIOB u

kabeneil MO  yCIOBUAM

Harpesa.

Wroro no pazneny

7. Paznen 7

7.1

TeXHUKO-DKOHOMUYECKHE

pacueTbl ANEKTPUYCCKUX

ceTeit - OcHOBHbIE

TEXHUKO-I)KOHOMUYECKUE

MOKa3aTend ©  KPUTEPUH

BEIOOpA ONTHMAaJIFHOTO

BapuaHTa  JJIEKTPUYECKOI

CETH. BepostHOCTB N3 Ne5, 113 Nes, AKP Ned, I1K-3.1,

MepephIBOB noaroroska k AKP PI'P Nel I1K-3.2,

3IEKTPOCHAOKEHHSI u Ned, PT'P Nel h I1K-3.3

HaJIOKHOCTh JJIEMEHTOB

3JIEKTPUYECKON CeTH. Y4YeT
(akTOpa HAIECKHOCTH TIPH

MPOEKTHPOBAHUH
3NEKTPUIECKOMN CeTH.
OCHOBHBIE MEpOIPUATHS 10
CHIDKCHHUIO noTepb
JJIEKTPOIHEPTHH.

Wroro no pazneny

8. Paznien 8




8.1 Pexumsl paboThl
JJEKTPUIECKUX  CceTed B

cocTaBe SHEPreTHYECKOU
cucreMsl O0mmue cBeeHus o
pabore AIIEKTPUYECKUX
CHCTEM. PerynupoBanue

HANpPSHKEHUST W PEaKTHBHOU
momHocTH. CmocoOel M
cpezcTBa peryJIupOBaHHsI
HATPSOKCHHS B
AIIEKTPUIECKUX ceTsx.
bananc AKTUBHOH u
pEaKTHBHOU MOIHOCTEN
3JIEKTPOIHEPTreTUIECKUX

CHCTEM. PerynupoBanue
YaCTOTEL. OcobeHHOCTH
PEryJIMpOBaHUS HAMPSHKESHHUS
B DIEKTPOCETSX, OCHOBBI

IToaroroBka x

KOMIICHCAllUM ~ PEaKTHUBHBIX [K-3.1,
AKP Ne4
Harpy30k.CoBpeMeHHbIC 5 TMosroTosKa K AKP Ne4, 3amura I1K-3.2,
UCTOYHUKHU pEaKTUBHOU JIP Ne72 IK-3.3,
MOIIHOCTH B 3JIEKTPUYECKUX BBITOJHCHIO 1 [K-5.3
P samre JIP Ne72 '
CceTsix MPOMBIIITEHHBIX
MpeIpUATHH. Br16op
MOIIIHOCTH HCTOYHHKOB
pPEakTHBHOW MOIIHOCTH U
9KOHOMHYECKU
1esaecoodpazHoe
pa3MeleHue 170:4 B
anektpocersix.KayecTBo
JNEKTPUYECKOH DJHEPTUH U
ero obecrieueHue B
INEKTPOCETAX
MPOMBIIIICHHBIX
NpEeANpPUATHIA. Brausaue
KayecTBa 3JIEKTpUYECKON
SHEPrHH Ha paborty
AIIEKTPONPUEMHHUKOB u
JNEKTPOATIIAPATOB.
Iloka3arenu xadecTsa.
Hroro mo pazgery
9. IToaroToBKa K IIPOMEXYTOUHOH
aTTECTAIMA
MK-3.1,
9.1 TIloaroroBka K crade IToaroroBka I1K-3.2,
5 DK3amMeH
3K3aMeHa claue dK3aMeHa I1K-3.3,
I1K-5.3
Hroro mo pazgery
10. BobImomHEHHE  KypCOBOTO
MIPOCKTA
Pacuer,
MOJTrOTOBKA U
10.1 Beibop HOMHHAJILHOTO A MK-3.1,
odopmitenue .
HaIpsDKEHHUS u YcTHblii onpoc. MK-3.2,
pasnena
KOH(UTYpaLMU CETH IK-3.3
KypCOBOTO
MPOEKTa
10.2 Bwibop umcma wu| 5
Pacuer,
MOIIHOCTH CHJIOBBIX HOAFOTOBKA I
TpaHchopMaTopoB odopMTeHHe [K-3.1,
IMOHM3UTEIBHBIX p VYceTHBIN ompoc I1K-3.2,
. pasnena
MOJCTAaHIMH, MX IpOBEpKa IK-3.3
. KypCOBOTO
o Harpy304Hoit
MpPOEKTa

CII0OCOOHOCTH




Pacuer,
TOJATOTOBKA K

MK-3.1,
10.3 5 Bribop  BO3IymIHBIX 3 5 odopmiteHue Verusit onpoc IK-3.2,
JIMHUH 3JIEKTpOTIepeaadn paznena
IK-3.3
KypCOBOTO
IIPOEKTa
Pacuer,
10.4 BoiOop panuoHaIbHOTO TIOATOTOBKA H IK-3.1,
N odopmiieHue . I1K-3.2,
BapuaHTa  DICKTPUYCCKOU 9 3 YcTHBI onpoc
ceTu pasnena IIK-3.3,
KypCOBOTO IK-5.3
IIPOEKTa
Pacuer,
10.5 Pacuer TOATOTOBKA U
TEXHUKO-9KOHOMUYIECKUX odopmiteHue MK-3.1,
N 4 2 P VYerHbIi opoc I1K-3.2,
nokasareneit BapUaHTOB pasnena IK-3.3
SJIEKTPUIECKON CETH KypCOBOTO '
poeKTa
Pacuer,
10.6 VYTouHeHHBIH pacuer Z(&il;();?]l;};i? MK-3.1,
MIPUHATOTO BapHaHTa 3 2 p VYeTHBIl onpoc [K-3.2,
. pasnena
3NEKTPUYECKOI ceTH I1K-3.3
KypCOBOTO
MPOEKTa
Pacuer,
10.7 BeiGop I:)‘(’;g";i’;‘:; N MK-3.1,
KOMITEHCUPYIOIIUX 1 1 p VYeTHBIH onpoc IK-3.2,
. pasnena
YCTPOWHCTB I1K-3.3
KypCOBOTO
IIPOeKTa
108 BriGop o, lj"e(l)CTt:)ZT};a u
KOMMYTallUOHHBIX A I1K-3.1,
odopmiteHue N
anmaparoB u CXEMBI 1 1,6 YcTHBI onpoc I1K-3.2,
pasnena
MOJKJIFOYEHHS MOJACTAHIIMU K I1K-3.3
KypCOBOTO
ceTu
IpOeKTa
Ilonroroska MK-3.1,
10.9 3ammTa KypCOBOTO 8 JOKJIana u KVDCOBOH IPOEKT MK-3.2,
MIPOEKTA JIEMOHCTPALIMOHH yP P MK-3.3,
OT0 JICTa I1K-5.3
HWroro no pazaeny 24 22,6
Hroro 3a cemectp 18 18 36 49,6 DK3aMEH, KII
Hroro no gucuuiuuge 18 18 36 49,6 KypeoBOH NPOCKT,

OK3aMCH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTMH B MPENoJaBaHUM JAUCHUILUIUHBI «DJIEKTPOIHEPreTHUECKUE
CHUCTEMBI U CETH» UCIOJIb3YIOTCS TPAAULMOHHASA U MOYJIBHO - KOMIIETEHTHOCTHAsI TEXHOJIOTUU.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM M (HOPMUPOBAHHE OCHOBHBIX
IPEJICTaBICHUM 10 Kypcy «DJEKTPOIHEPreTUYECKHME CHCTEMBl M CETU» IPOUCXOIUT C
UCIOJIb30BAaHUEM MYJIbTUMEAUHHOTO 000PYJOBaHUS.

Jlekuuy TPOXOAAT B TpamuiuoHHOW ¢(opme, B ¢dopme IeKUuil-KOHCYIbTaUUH |
npobnemMHbIX Jekuuid. Teopernueckuil Mmarepuan Ha NPOOJEMHBIX JIEKIMIX —SBISETCS
pe3yJbTaTOM YCBOCHHUS MOJYYEHHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA U IIOMCKa ITyTed ero pemeHus. Ha nexuusax — KOHCYNbTALMAX H3JI0)KEHHE HOBOTO
MaTepuaa COIPOBOKIAAETCS IOCTAHOBKOM BOIPOCOB M JUCKYCCHUEH B IIOMCKAX OTBETOB HA ITH
BOIIPOCBI.

[Tpu mpoBeaeHNH MPAKTHUECKUX 3aHATHUAX MUCIONB3YIOTCS paboTa B KOMAaHE U METOMABI
IT.

CamocrosarenbHas pabora CTUMYJIUPYET CTYAGHTOB B IIPOLECCE IOArOTOBKH
pacueTHO-rpadUUYecKUX paboT, MpH pelIeHHM 3aJad Ha MPaKTUUYECKUX 3aHATUAX, MpU
MOJAMOTOBKE K KOHTPOJIbHBIM pab0TaM U UTOIOBOM aTTECTALIUH.

6 YueOHO-MeTOAMYeCKOe 0O0ecredeHue CaMOCTOSITeIbHOM padoThl 00y4aroIMuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA 1JIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITHHBI (MO1YJIs1)

a) OcHoBHas TUTEpPaTYypAa:

1. Anronos, C. H. IlpoexkTtupoBaHue 371€KTPOIHEPTreTHUECKUX CUCTEM [DIEKTPOHHBIN
pecypc] : yuebHoe mocobue / C. H. Auronos, E. B. Konomies, I1. B. Konorutes, A. B. MBariuHa;
CraBponoabsCKuii roc. arpapHsiid yH-T. — CtaBponoib, 2014. — 104 c. — Tekcr : 2IeKTpOHHBIN. —
URL: https://znanium.com/catalog/product/514943 (mara oGparnenus:: 20.03.2024). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

2. ly6una, M. A. DnekTpodHepreTuieckue CHCTEMBI U CeTH © yueOHoe mocodue / U. A.
Ny6una, A. B. Bapranosa ; MI'TY. - Marautoropck : MI'TY, 2017. — 1 31eKTpoH. ONT. JUCK
(CD-ROM). - 3ard. c THUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20505 (mata obpamenus: 20.03.2024).
— MaxkpooObeKT. — TeKCT : aneKTpoHHbIN. — CBefeHus 1ocTynHbl Takke Ha CD-ROM.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. HuxkonaeBa, C. 1. DIeKkTpodHEpPreTHUECKHE CETH M CHCTeMBbl: Y4eOHoe mocobue /
Huxonaesa C. 1. — Bonrorpan : Bosrorpaackuii rocy1apCTBEHHBIM arpapHblii YHUBEPCUTET,
2018. — 64 c. — Tekcr : anextponHbii. — URL: https://znanium.com/catalog/product/1007833
(mara ooparenus: 20.03.2024). — Pesxum q0CTyIIa: MO HOIHCKE.

2. Hukxonaesa, C. U. Pacuer pexxnmoB snekrpuueckux cereil: [Ipaktukym / Hukomaea
C.W. - Boxrorpan : Bonrorpajckuii rocyaapcTBeHHBIN arpapHbliii yauBepcutet, 2018. - 60 c. —
Tekcr : anexkrponnsiid. — URL: https://znanium.com/catalog/product/1007827 (nata oOpaieHus:
20.03.2024). — Pexxum 10CTyMIa: 110 MOIITHCKE.

3. AnannueBa, C. C. DieKkTposHepreTuyeckue CucTeMbl U cetu. Ilpumepsl u 3amaun :
yuebHoe mocoobue ans By3oB / C. C. AmanmyeBa, C. H. Illemror. — 2-e m3a. — Mocksa :
N3znarensctBo FOpaiit, 2020. — 177 c. — (Beicee o6pazoBanue). — ISBN 978-5-534-07672-1. —
Texcr : anexrponnsiii // DBC FOpaiir [caiit]. — URL:



https://znanium.com/catalog/product/514943
https://host.megaprolib.net/MP0109/Download/MObject/20505
https://znanium.com/catalog/product/1007833
https://znanium.com/catalog/product/1007827

http://www.biblio-online.ru/bcode/455366 (marta oopamenus: 20.03.2024).

4. JIpikuH, A. B. DieKkTposHepreTHYecKre CUCTEMBI U CeTH | Y4eOHMK Ui By30B / A. B.
JIbikuH. — MockBa : UznarensctBo FOpaiit, 2020. — 360 c. — (Bricmee o6paszoBanme). — ISBN
978-5-534-04321-1. — Tekcr : onekrponnbii /[ 3BC HOpaiit [caiit]. — URL:
http://www.biblio-online.ru/bcode/451023 (mnarta oopamenus: 20.03.2024).

S. Kypnan «BecTHUK IOVpI'Y. Cepus «OHepreTuKa. URL:
https://vestnik.susu.ru/power/issue/archive (mara ooparenus: 20.03.2024).

6. KypHan «DNEKTPOTEXHUUECKUE CHUCTEMBI u KOMILJIEKCHD. URL:
http://esik.magtu.ru/ru/ (nara oopamenus: 20.03.2024).

7. Xypnan «BectHuk  [IBaHOBCKOIO  IOCYJapCTBEHHOI'O  SHEPreTHYECKOIO
yauBepcuretay. URL: http://vestnik.ispu.ru/taxonomy/term/102# (nara oopamenus: 20.03.2024).

B) MeToanyeckne yKazaHusi:

1. dy6una, U. A. IIpoexkTupoBaHME PalOHHBIX U MECTHBIX JJIEKTPUYECKUX CETEH !
yueoHoe mocobue / U. A. Jlyouna, O. B. I'azukoBa, A. B. Koukuna. — Maruutoropck : MI'TV,
2013. — 1 omekrtpon. ont. guck (CD-ROM). — 3arn. ¢ Turyn. oskpana. — URL:
https://host.megaprolib.net/MP0109/Download/MObject/3908 (mara obpamenus: 20.03.2024). —
MaxkpooObeKT. — TekcT : anekTpoHHbIi. — CBenenus noctynHel Takke Ha CD-ROM.

2. DIEKTPOIHEPreTHYECKUE CUCTEMbBI U CeTH . yueObHoe nocooue / U. A. Jlyouna, O. B.
['a3u3oBa, A. B. Koukuna, 0. H. Kongpamosa ; MI'TY. — Marautoropck : MI'TY, 2015. — 159 c.
. wi., Tabi., cxemel. — URL: https://host.megaprolib.net/MP0109/Download/MODbject/155 (nata
obpamienus: 20.03.2024). — Makpooobekt. — Tekcr : anekrponHbiit. — ISBN 978-5-9967-0566-5.
— NMeercs neyaTHbIN aHAJIOT.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmMHoe oGecrieueHue

HanmenoBanue .

0o Ne norosopa CpoKk JIeHCTBHYSI JIUTICH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOTHO pacIpPOCTPaHICMOE 0eCcCpoYHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 6eccpodHo
University
QE&%?SD 71-261-17 ot 16.03.2017 Geccpouno
FAR Manager |cBo00mHO pacopocTpaHIeMOe 0eCcCpoYHO
LibreOffice CBOOOJTHO pacpoCTpaHsIeMOe 0OECCPOUHO
Linux Calculate [cBo60110 pacpocTpansieMoe 0ECCPOYHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI
HazBanue Kypca Cchuika
MC)K,ILYHapOIlHaH Oasa IIOJTHOTEKCTOBBIX

ypHaoB Springer Journals
Poccuiickas T'ocynapcrBennas Oubnmoreka.|URL:
Karamnoru https://www.rsl.ru/ru/4readers/catalogues/

URL: http://link.springer.com/

OnexkTpoHHble pecypcbl Oubnuoreku MITY

. T Hocoa URL: https://host.megaprolib.net/MP0109/\Web



http://www.biblio-online.ru/bcode/455366
http://www.biblio-online.ru/bcode/451023
https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/taxonomy/term/102%23
https://host.megaprolib.net/MP0109/Download/MObject/3908
https://host.megaprolib.net/MP0109/Download/MObject/155
http://link.springer.com/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

®denepanbHOE TOCYAAPCTBEHHOE

OFOJKETHOE yUpEKICHUE

«DenepanbHbIi uncrutyt|URL: http://www1.fips.ru/
MPOMBIIIICHHON

COOCTBEHHOCTHY

TTouckoBast cucrema AxagemMusg

Google (Google Scholar) URL.: https://scholar.google.ru/

Harmwmonanbuasa
MH()OPMAIIMOHHO-aHATUTUICCKAS
cucreMa — PoccUMCKUN HHIEKC
HayuyHoro nutuposanus (PUHILI)
DneKTpoHHas 0a3za
nepuoanyYeckux wu3nanui  East
View Information Services, OOO
«BUC»

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIHHBI (MOTYJIs1)

URL.: https://elibrary.ru/project risc.asp

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

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. YueOHble ayIuTOpUH JUTS TIPOBEICHHS 3aHATHH JISKIIMOHHOTO THIIA - MYJIbTUMEIUITHBIC
CpeCTBa XpaHEHMUsI, IIepelaun U IpeACTaBIeHUs HH(OPMALIHH.

2. YueOHas ayauwTopwsi s TPOBEICHUS JabopaTopHbIX paboT - sabopaTopus
JJIeKTpUuecKuX u3MmepeHuil (MexdakynpTeTckas J1abopaTopusi MOJEIMPOBAHUSA CHUCTEM
anekTpocHadkeHust ayn. 217). JlabopaTopHble YCTaHOBKH, W3MEPUTEIbHBIC NPHOOPHI IS
BBINOJIHEHUS J1a00OPaTOPHBIX PadoT:

- crenn nabopatopubiii KODCOCTI1-C-K «KauecTBO 3IEKTpOIHEPTHH B CHCTEMAax
3JIEKTPOCHAOKEHUS»;

- KOMIUIEKT THIIOBOTO JjabopaTropHoro oOopynoBaHus «OnpeneneHue MOBPEXKACHUN
KaOEIbHBIX JIUHUI;

- cren taboparopHslii 93 1-JI-H-P «Mojenb 31eKTpOTeXHUYECKOH CUCTEMBD»;

- KOMIUIEKT THIIOBOTO 000py1oBaHusl «Mozenb IIMHHON JIUHUH AJIEKTPOIIepEaauny.

3. YueOHble ayIUTOPUM JUIs MPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIMH, TEKYIIETO0 KOHTPOJIS W MPOMEXYTOYHOW aTTeCTalllu JIOCKa,
MYJIbTUMEIUHHBIN POEKTOP, FIKPaH.

4. YyeOHbIC ayTUTOPHUH ISl BBITOJHEHHUSI KyPCOBOTO TPOSKTHPOBAHUS, TOMEIICHUS IS
CaMOCTOSITENIbHOM paboThl 00YYaIOIINXCs - TIepCOHANbHBIE KoMITbioTephl ¢ maketoM MS Office,
BBIX0/IOM B VIHTEpPHET U C IOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEAY
YHHMBEpCHUTETA.

5. llomemenue g XpaHeHHs U NPOPUIAKTUYECKOTO OOCIyXUBaHHUSI Y4eOHOTO
000pyIOBaHUS - CTEIUIAXH, CEHPBI IS XpaHEeHUs y4eOHOro 000pyIOBaHUS; HHCTPYMEHTHI JUIs
peMOHTA JTa00PaTOPHOTO O0OPYTIOBAHUS.


http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[lo mucnurumHe «DIEKTPOIHEPrETHYECKHE CUCTEMbI W CETH» IPEayCMOTpeHa
ayJIMTOpHAsl U BHEAYTUTOPHASI CAMOCTOSTEIbHASI pad0Ta 00yUJaIOITIXCS.

AynuTOpHas ~ caMOCTOsITeNbHas ~ paboTa  CTYJNSHTOB  MPEIIojaracT  pelicHue
pacueTHO-TpaduIecKux padoT, MHIANBHUYaJbHBIX 331aHUH, Ay JUTOPHBIX KOHTPOJIBHBIX PadoT u
KypCOBOT'O IIPOCKTA Ha MPAKTUYCCKHUX 3aHATHUSAX, & TAKXKE BBITIOJHECHUS U 3aIUTY Ja00paTOPHBIX
paboT Ha 1a00PATOPHBIX 3AHATUIX

IlepeyeHb KOHTPOJIbHBIX BONPOCOB K IK3aMeHY:

1. Onpenenenue ceyeHuil NPOBOJOB M0 AONYCTUMOMN NOTEPE HAPSKEHUS 110 YCIOBHIO
pPaBEHCTBA IJIOTHOCTH TOKA HA BCEX yYacTKax CETH.

2. Wzonsuusa Bo3aymHbIX ©  KabGenpHBIX JIDOII. T'aGapuThl BO3AYMIHBIX JIMHUN
aneKkTponepenaayr. MexaHH4ecKui pacuer.

3. PerynupoBaHue HanpspKEHUs B 3J1. CETAX U CUCTEMaXx.

4. Bo3ayuHble TMHUHU 1. epenad. KoHCTpyKTuBHOE HcnionHeHne Bo3ayHbIxX JIOTII.

5. BbI6op cedeHus nMpoBOAOB MO YCIOBUIO MOCTOSHCTBA CEYEHHs IPOBOJOB Ha BCEX
y4acTKax CeTH.

6. KauectBo anexkrposnepruu. Ilokasarenu kayecTna.

7. Bp10op ceueHust MPOBOJIOB 10 YCIOBUIO MUHUMYMa pacxo/ia MeTajia.

8. PerynupoBaHue HanpspKEHHs B 3JIEKTPUUECKUX CETSIX M3MEHEHHMEM HalpspKeHUs Ha
HIMHAX 3J1. CTAHIUH.

9. barapeu craTHUECKUX KOHJEHCATOPOB M CUHXPOHHBIE KOMIIEHCATOPbI KaK MCTOUHUKHU
PEAKTUBHON MOLIHOCTH.

10. PerynupoBaHue HanpspKeHUs B JI. CETSAX M3MEHEHUEM COINPOTHUBIICHUS 3JEMEHTOB
CeTH.

11. Onpenenenne BeposTHOcTH mepepbiBoB  OC  morpeOuteneii B CBA3M ¢
MOBPEXIAEMOCTBIO 2JIEMEHTOB.

12. KaGenbHbie muauU. CrIOCOOBI MPOKIIAKH.

13. Br160p HOMUHATBHOTO HANIPSDKEHUS U KOHPUTYPAIIUN CETH.

14. PerynupoBaHue HanpsHKeHUs epepacnpeieleHUeM PeakTUBHOW MOIITHOCTH.

15. PerynupoBaHue HanpspKeHUsI K13MEHEHHEM K03 duiinenTa TpaHchopMaTopoB.

16. Cxembl 3amelleHus JIMHUHM 3JeKTporepenadn U TpaHchopmaTopoB. Pacuer nuHMiM
AIIEKTPONEPEAYH 10 CXEMe 3aMEeIEHHs C yU4eTOM TpaHc(hopMaTopoB.

17. HapoHOX03s1iicTBEHHBIH yI1ep0O OT IepepbIBOB JIEKTPOCHAOKEHUS

18. Meronb! onpesieeHNst MecTa TIOBPEXKACHUS Kabemnei

19. Crpyxkrypa a11. cereil u cuctem. Onpenenenus. CucTeMbl BHELITHETO M BHYTPEHHETO
9C.

20. Bri6op ceuenwuii mpoBo1oB U Kadeneil. Metoabl BeIOODA.

21. yatupyromme peakropsl. OcoOeHHOCTH pabOTHI, HA3HAYCHHUE.

22. OCHOBHBIE UCTOYHUKH ITUTAHUS 3/9 00BEKTOB. THIILI D/1. CTAHIINH

23. ®akTopsl, onpeaenstonme noctpoeane cxem IC.

24. Bb1iOOp MOIIHOCTH KOMIEHCHUPYIOUIMX YCTPOWCTB IO YCJIOBUIO PETyJIHPOBAHUS
HaTPSKCHUS.

25. banaHc aKTHUBHBIX U pEaKTUBHBIX MOIIIHOCTEH B 3JI. CETH U B CUCTEME.

26. PexxnMbl pabOTHI HEUTPAIH B DIIEKTPHUYECKUX CETSX.

27. OcHOBHBIE TpeOOBaHUS K CXeMaM 3JIEKTpocHaOxeHus. BbiOop cxem u HanpsiKeHui
AIEKTPUYECKUX CETEH.

28. OnpeneneHue  MOIIHOCTH ~ KOMIIGHCHUPYIOIIMX  YCTPOHCTB IO  YCJIOBHIO
HYKOHOMHYECKOW IEIeCO00Pa3HOCTH UX pa3MEIeHHS.

29. Tpaucdopmaropsl ¢ ycrpoiicteom PITH.



30. OcHOBHI BBIOOpA CEUCHUI MPOBOIOB U Kabemek.

31. I'maBHBIE 33124 IPOESKTUPOBAHMS U AKCILTyaTaru cucreM JC.

32. CUHXpOHHbBIE KOMIIEHCATOPHI KaK UCTOYHUKU PEAKTUBHOU MOIIHOCTH. OCOOEHHOCTH
paboTHI.

33. OCHOBBI TEXHUKO-3KOHOMHYECKHUX PAaCcYETOB AJI.CETH.

34. Beibop oTBeTBIICHUH TpaHC(hOpMAaTOpa.

35. Ilopsaok pacuera 3aMKHYTBIX MECTHBIX CETEH.

36. Buasl moBpexaeHus kaOeneii. OCHOBHBIE CBEICHUS O KOHCTPYKIHU KaOelew.
CoenrHeHN U OKOHIIEBAHUE KaOeeH.

Ilepedyennb J1a00pPaTOPHBIX PAa0OT M KOHTPOJBHBIX BOIIPOCOB ISl 3aIIIUTHI:
JladopaTtopnasi pa6ora Ne 70 «Omnpenenenne MecT MNOBpPeXIeHMH B JMHUIX
3JIEKTPUYECKHUX ceTeil»
1. Ilepeuncnure BO3MOXKHbBIE BUIbI HOBPEXKACHUN JTUHUM AIEKTPUUECKUX CETEH.
Kakue onepanuu Bxirodaer cuctema OMIL.
Kakue onepauuu Britouaet cucrema OMIIL.
J151g yero He0OXOAUMO MPOKUTATh U3OJISALIUIO?
JlocTomHCTBa M HEAOCTATKHU AUCTAaHIMOHHBIX OMII.
Jaiite knaccudukaiuto metogoB OMIL.
Kaxue meroast OMII oTHOCATCSA K UMITYJIBCHBIM?
Kaxkue metonsr OMII oTHOCITCST K KOHTAKTHBIM ?
Haznauenue u npuHIMI AeHCTBUS H3MEpUTENs HeoaHopoaHocTei P5-10.

©CoNoORWN

JlabopaTopnasi padora Ne 72 «MccienoBanne pe:kMMoOB HelTpaan B TpéxdasHbIX
JJIEKTPHYECKHUX CeTAX HaNpsiKeHueM 10 U Bbimel kB»

1. U3onupoBaHHas W TIiIyXxo3a3eMJIEHHAs HEWUTpald B  DJJEKTPUUYECKUX  CETAX
HanpspkeHueM 1o 1 kB.

2. Bpibop pexuma pabOTHI DIEKTPUYECKOH HEHTpald B DJICKTPUYECKUX CETAX
HanpspkeHueM Belie 1 kB.

3. JloCcTOWMHCTBA M HEJIOCTATKHU JJICKTPUUECKOM CETEH: ¢ M30JUPOBAHHON HEUTPAIIBIO, C
KOMIIEHCUPOBAaHHOI HEUTpasblo, C IIyX03a3eMIEHHON U 3P PEeKTUBHO 3a3eMIIEHHON HEHTpalblo,
00J1aCTh TPUMEHEHUS TAKUX CETEH.

4. TlocTpouTh BEKTOPHYIO AMAarpaMMy TOKOB U HaNpsDKEHUH NMPH 3aMbIKAaHUH HA 3€MITIO
¢a3bl B B ceTH ¢ N30JIMPOBAHHON HEHTPAJIBIO.

5. IlocTpouTh BEKTOpPHYIO AMarpamMMmy TOKOB M HampspkeHuil s cetu ¢ JI'P B
ANEKTPUYECKON HEUTPAIN B aBAPUHHOM PEKUME.

6. B kakux ciydasx BO3HMKAaeT HEOOXOAMMOCTb 3a3eMJIEHUS HeHTpaiu uepes
nqyroracsmuil peaktop? Kakum cBONCTBOM JIOJIKEH 00J1aaTh 1yTroracaiuil peakrop?

7. TlpuuuHbI ¥ yCIOBUS NOSBICHUS NEpeMEXaroieiics yru U e€ mociaeCTBHSL.

JlabopaTopnass padora Ne 73 «OmpenesieHne norepb JIEKTPHUYECKOH JHepPrum B
pacnpeaeuTeIbHbIX CETAX»

1. Kak onpenensiorcs NoTepy akTUBHOM M peakTUBHON MottHocTH JIDIT?

2. Kak nmpou3BoanTCs pacueT MoTeph MOIIHOCTH B PAa3BETBICHHBIX CETAX?

3. Kakum  oOpasom  ompenenstoTcs  MOTepU  MOIIHOCTH B JIMHUM  C
PaBHOMEPHO-pACTIPEICIICHHON HArpy3KOu?

4. Kak onpeaenstoTcs OTepH NEKTPOIHEPTUN B JINHUAX?

5. Kakumu Busamu noteps B TpaHcpopMaTopax COMpPOBOXKIAETCS Mepeiada MOLUTHOCTH
qyepes3 Hero?

6. Uro Takoe BpeMs HAaMOOJBIIHNX TOTEPH?

7. Kak onpenenstorcsi HOTepyU aKTUBHOM M pEaKTUBHOI MOIIHOCTH B IByXOOMOTOYHOM
Tpa"cpopmarope?

8. Kak onpezaenstoTcst MOTepH AIEKTPOIHEPTUU B IByXOOMOTOUHOM TpaHchopmaTope?



JlaGopatopuass pabdora Ne 74 «OmnpeaejieHue nmapaMeTpoB YCTAHOBUBIIET0CS
PeKMMa JIEKTPUYECKOH CeTH ¢ OTHOCTOPOHHHUM NMUTAHUEM))

1. OcHoBHBIE METO/IBI pacueTa Pa30MKHYTBIX CETEH.

2. PacueTrHbIe CXEMBI JICKTPUIECKHUX CETEH.

3. Cxewbl 3aMelIeHUs] TUHUH 3JIeKTporepead u TpanchopmMaTopos.

4. Pacuer pexuMa JIMHUM OJJIEKTpoINepenady MpU 3aJaHHOM MOIIHOCTU Harpy3Ku
(HampsiKeHHe B KOHLIE JIMHUU TTOCTOSTHHOE).

5. Pacuer pexuma JMHUM DJIEKTpoIiepenad NpH 3alaHHOM MOIIHOCTH HAarpy3Kd
(HampsiKeHHe B Hayalle JIMHUU [TOCTOSIHHOE).

6. Pacuer pexxuma JIMHHUH 3JIEKTpONEpeayd MPU 3aJaHHOM TOKE HArpy3ku (HampsoKeHUE
B KOHIIE JINHUU TIOCTOSTHHOE).

7. Pacuer pexxumMa JIMHUM JIEKTPOINepeiay P 3aIaHHOM TOKE HArpy3ku (HampspKeHUe
B HayaJe JIMHUU IOCTOSHHOE).

JlaGopatopnass pabora Ne 78 «McciaenoBanume pexuMoB PpadoOThl JIMHUH €
ABYXCTOPOHHUM MUTAHHEM))

1. IIpeumymiecTBa U HEJOCTATKU 3AMKHYTBIX CETEH M0 CPAaBHEHUIO C PA3OMKHYTHIMH.

2. Pacnpenenenue MOIIHOCTEH B TUHUSX C JIBYXCTOPOHHUM IMTUTAHUEM TIPU OJMTHAKOBBIX
HANPSDKEHUSX YHKTOB TUTAHMUSL.

3. Ompenenenue ypaBHUTEIBHBIX TOKOB M HamNpsOKeHWH. B kakoM ciydae OHHU
BO3HUKAIOT?

4. OpHopopaHasi TMHUS. OCOOEHHOCTH pacyeTa.

5. Pacnpenenenue MOITHOCTEN C YYETOM MOTEPh MOILITHOCTHU B CETH.

6. OcoOeHHOCTH pacueTa pacipeaeseHIsI MOITHOCTE! IPH ABYX TOYKaX MMOTOKOPAa3/ea.

7. TloTepu HANPSDKEHUS B CETH.

JlabopaTopHasi padora Ne 76 «Bo3ayliHble JJUHUM 3JIeKTPOIepexadn»
Ha3zHnaueHnne BO3yIIHBIX JIMHUHI AJIEKTPONEpEIaUn.

DNeMEeHThI BO3YIIHbIX JIMHUN 3JIEKTPONepeIaduHn.

KoncTpykuun, MmaTepran 1 Mapku MPOBOJIOB.

N3onsauus v IMHENHas apMarypa.

Ha3naueHnue u KOHCTPYKIIUU ONOP.

Bubpanust mpoBoaoB u 60pbda ¢ Hel.

«IInsicka» mpoBo10B ¥ 0OpbOa C HEM.

Tpancnozunus mposo1oB BJI.

Bo3ayuineie TMHUY ¢ M30JIAIUMEN U3 CITUTOTO MOJTUITUIIEHA.

©CoNoa~wWNE

JladopaTopnasi padora Ne 77 «KabeJibHbIe TMHUU JJIEKTPoONepeaadm)
DneMeHThl KabeIbHO! JIMHUM.

Koncrpykuus kabeneit ¢ 6yMaxxHONH TPONMUTAHHON U30JISILIUEH.
Konctpykuus kabeneil ¢ miacTMaccoBOi U30JSIHEH.

MapxkupoBka cuiIoBbIX kKaOeneit HampspkenueM 10 10 kB.
KoHCTpyKIMs COEAMHUTENBHBIX My (T.

KoHcTpykiins KOHIEBBIX MY(PT U 3aJ€JI0K.

YCTpoicTBO CTOMOPHON MY(THI.

CriocoObI MpOoKIIa KK KaOEeIbHBIX JTUHHUH B 3eMIIE.

[Tpokinanka kabeabHBIX TMHUN B KaOEIbHBIX COOPYKEHHSIX.

CoNoOA~WNE

JlabopaTopnasi pabora Ne 79 «ToxkonpoBoabl NPOMBILIJICHHBIX NPeNPUSTHID
1. B kakux ciydasx HaXOJsIT MPUMEHEHHE MTPOMBIIICHHBIE TOKOTIPOBOIBI?

2. Buasl TOKOIPOBOJOB U UX OCOOEHHOCTb.

3. Oco0eHHOCTbH MEKTPOCHAOKEHHS COBPEMEHHBIX YHEPTOEMKHX TIPEATIPHSITHH.
4. Yto Ha3BIBAETCS MOBEPXOCTHBIM A heKkTomM?



Urto Ha3zwiBaeTcs 3¢ dhexTom Oauzoctu?

Kakue marepuainbl IpUMEHSIIOTCS U1l TOKOIPOBOIOB?

CriocoOsI MPOKJIAJKU TOKOIIPOBOIOB.

XKecTkre HeCCUMETPUYHBIE TOKOIIPOBO/IBI.

. XKecTkue cuMMETpUYHBIE TOKOTIPOBO/IBI.

10. I'uOkue TOKOTIPOBOIBI.

11. TpyGuarbie TOKOIPOBOIBI.

12. CpaBHUTENbHAS XapAKTEPUCTUKA THOKUX U JKECTKHX TOKOIPOBOJIOB.

©oNo O

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoTsl (AKP):
AKP-1 no qucuuiuvinie «JIeKTPOIHePreTHYeCKUe CUCTEMbI U CETH»

BapuanTt 1

1. JlaiiTe MOHATHSA ONPEACICHUSAM: SJIEKTPOCTAHIMS, JIEKTPUUECKas CETh, HA/I)KHOCTb.

2. OmnumuTe TJIAaBHblE 3aJaud  IPOEKTUPOBAHUA M OKCIUIyaTallud  CHUCTEM
AIIEKTPOCHAOKEHHS, a TAK)KE OCHOBHBIC ATAIbl MPOESKTUPOBAHUS.

3. AKTHMBHOE M WHAYKTUBHOE COIPOTUBICHUE BO3AYLIHBIX M KaOCIbHBIX JUHUN
AIIEKTpONepeayn.

Bapuant 2

1. [aiite moOHATHS  OMNpEACNEHUsIM:  DIEKTPOYCTAaHOBKA,  paclpeAeNUuTEeIbHOE
YCTPOMCTBO, TpaduK Harpy3KH.

2. IlpuBeauTte Kiaccu(UKALUIO SJIEKTPOCTAHIIMNA U TOCTAHIIHHA.

3. AKTHUBHas U eMKOCTHAs ITPOBOAMMOCTH JIMHUH JJIEKTPOIICPEIayun.

Bapuant 3

1. JlaiiTe MOHATHUS ONpEAENCHUSIM: CHCTEMa DJIEKTPOCHAOKEHUS, MOJCTAHIINS, BPEMs
UCTIOJIF30BaHUST HANOOJIBIINX HATPY30K.

2. OnuiuTe OCHOBHBIE PEXKUMBbI paOO0ThI 3JIEKTPOIHEPTETUYECKUX CUCTEM.

3. Cxembl 3aMelIeHNs TNHAN DIIEKTPOIIepeTadm.

Bapuanr 4

1. [aiiTe moOHATUS OMpENENeHUsIM: SJICKTPOIHEpreTHUYecKas CHUCTeMa, MOTPeOUTeNb
AIIEKTPOIHEPIUH, HAIEKHOCTbD.

2. banaHc akTUBHOI M pEaKTUBHOM MOIIIHOCTH, PE3E€PB MOIITHOCTH.

3. Cxewma 3amemieHus IByX0OMOTOYHOTO TpaHchopmaropa.

Bapuanr S

1. JlaiiTe NMOHATHUS ONpENENeHUsM: SHEProcUcTeMa, JIMHUS 3JIEKTpoIepeaadd, BpeMs
UCTIOJIF30BaHUST HANOOJIBIINX HATPY30K.

2. IlpuBenute oOCHOBHbIE TpeOOBAaHHS K TJIABHBIM CXEMaM 3JIEKTPOYCTaHOBOK
(3TEKTPOCTAHIINN U TIOICTAHIIHI )

3. Cxema 3aMelIeHUs: TPeXO0OMOTOYHOTO TpaHchopMaTopa

Bapuanr 6

1. JlaliTe TIOHSATHS OMPEACICHHUSM: OJIEKTPUYECKas CETh, paCIPEeACIUTEIbHOE
YCTPOMCTBO, HAJEKHOCTb.

2. IlpuBenute OCHOBHBIE XapaKTEPUCTHKH ICKTPUICCKUX HATPY30K

3. Cxewpbl 3aMelIeHHs] TUHUH dJIEKTPONEpeIaun.

Bapuanr 7
1. [aiiTe nmoHATUS ONpEENECHUsAM: 3JIEKTPOYCTAHOBKA, MOTPEOUTENb 3JIEKTPOIHEPTHH,
BpEMs UCIOJIb30BaHUS HAUOOJBIINX HATPY30K.



2. llpuBemute KiacCUPUKAIUIO DSJIEKTPOIHEPTETHUECKUX CHUCTEM U HUX CBOMWCTBA,
oXapakTepusyiTe 00beAMHEHHE YHEPTETUUECKUX CUCTEM.
3. Cxewma 3ameleHus AByX0OMOTOYHOTO TpaHchopmaropa.

Bapuant 8

1. JlaiiTe TOHSATHS OIpPEACNICHUSIM: TOJCTAHIMUSA, SJIEKTPOIHEPreTUYECKass CUCTEMA,
rpaduk Harpy3Ku.

2. IlpuBenute cocoOBI ONpeeIeHus PaMOHAIBHOTO HANPSKEHUS CETH.

3. Cxewma 3ameleHust TpexoOMOTOYHOTO TpaHchopmaropa.

Bapuant 9

1. [aiiTe mTOHATHS ONpPEIEICHHUSM: CHCTEMAa SJIEKTPOCHAOXKEHHUS, HIHEPrOCHUCTEMA,
HaJIKHOCTb.

2. IlpencraBneHue >IEKTPUYECKHX HArpy30K B PACUYETHBIX CXEMax 3JICKTPUUYECKUX
ceren

3. AKTHBHas 1 eMKOCTHas IPOBOAMMOCTH JIMHUH 3JIEKTpoIIepeIaun

Bapuanr 10

1. Jlaiite TmOHATHSA OINpENEIEHUSIM: 3JEKTPOYCTaHOBKA, 3JIEKTPOIHEpreThdecKas
cucTtema, rpauk Harpy3KHu.

2. banaHc akTUBHOM M PEaKTHBHOM MOIIIHOCTH, PE3€PB MOIIHOCTH.

3. AKTHBHOE M HWHAYKTUBHOE COIPOTHBIICHHUE BO3MYIIHBIX M KaOGNbHBIX JIMHUH
3JIEKTpOIIepeayuu.

AKPNe2 Cxembl 3amemiennst JIDII u tpancdopmatoposn

1. Omnpenenuts mapameTpbl CXEMbl 3aMEIEHUSI BO3JYLIHOW JIMHUM 3JIEKTpONepesadyu
HOMMHAJIBHBIM HampsbkeHueM 35 kB npoTsbkeHHOCTbrO 21 KM, BBIIIOJIHEHHOM Ha JABYX
onHolenHbIX [[-00pa3HBIX omopax ¢ FOPU3OHTAIBHBIM PACIIOJIOKEHHEM IPOBOJOB, pailloH IO
rojoneny 2. Ha nunun noxasemnieHsl npooaa Mapku AC-95/16. BeiuepTuTh cxemy 3aMelieHHs
paccmarpuBaeMoil TuHUH. [IpOBEpUTH BBIICPXKHUT JIM JAaHHAS JTUHUS Harpy3ky S=21+j11 MBA.
[ToxcunTaTh MOTEPU MOILIHOCTU U HANPSKEHUS B JINHUU.

2. OnpenenuTh TapamMeTpbl  YIPOIIEHHOH CXEMBI  3aMemIeHHs  Tpex(asHOTo
aBToTpancpopmaropa AT/ILITH-200000/220/110, y KOTOpOro HOMHHaJIbHBbIE MOIIHOCTU
OOMOTOK  BBICIIETO U  CPEAHEr0  HANpsSHKEHWs]  PaBHbl  HOMHHAJIBHOM  MOIIHOCTH
aBTOTpaHchopMaTopa, @ HOMMHAIbHAs MOIIHOCT OOMOTKH HU3IIETO HAMIPSKEHHsI cocTaBisieT 50
% OT HOMHHAJIbHOI MOIIIHOCTH aBTOTpaHc(opmaropa.

AKPNe 3

1. Onpenenuth mapaMeTpbl CX€Mbl 3aMEIICHUS BO3AYIIHOW JMHUU 3JIEKTpolepenadn
HOMUHAJIBHBIM HanpsokeHueM 110 kB mpoTsskeHHOCTRI0 20 KM, BBITIOTHEHHON Ha OJHOIIETTHBIX
[1-06pa3HbIX oOmMOpax ¢ TOPU3OHTAJIBHBIM pACIOJIOKEHUEM MPOBOJOB. PaccrosiHMe Mexmy
npoBogaMu 5 M. Ha nuuum noxsemeHsl npoBojga mapku AC-185/29. BelueptuTh cxemy
3aMEIIEHUs] paccMaTpuBaeMoM JIMHUU. IIpoBepUTH BBIAEPKUT JM JaHHAs JIMHUS HarpysKy
S=40+j50 MBA. IToacunTath MOTEPH MOIIHOCTH U HAMIPSDKCHUS B JIMHUH.

2. BroiOpars Tpancpopmaropel Ha ITIII, ecam HOMUHaNIBbHOE HAampsHKEHUE
paccMarpuBaeMoil TojAcTaHIMK paBHO 35 kB, a wHarpy3ka cocraBiuser S=10+j4 MBA.
Onpenenuth mMapaMeTphl YNPOLICHHOH CXeMbl 3aMelleHHs BBIOpaHHOro TpaHchopMaTopa,
MOJICYUTATh [TOTEPU MOIIHOCTHU B TpaHCc(hopMaTope.

AKP Ne4 TexHUKO-IKOHOMHYECKHE pacyeThl
Paccuntarh CTOMMOCTBH COOPYXKEHHUS M IKCILTyaTtanuu noxacraHuuu 220 kB u oneHuTs
HaJ/IeXKHOCTb €r0 JIEKTPOCHAOKEHUS, €CIIN:



Tun u KoIMYecTBO TPaHCPOPMATOPOB 2xTPAILIH-100000/220

KonnuecTBo npucoenunenuii Ha ctopoHe BH 10

3PY-10 kB - 4-x CEKIMOHHOE, PacCYMTaHHOE HA YCTAHOBKY 38 sUeeK BaKyyMHBIX
BBIKJIIOYATEIEeH

Al W (N

KomnuectBo orxomsmmx auaui - 8§ BJI

Pacuetrno-rpadguueckas padora Nel
MarucrpaiibHasi ceTb ¢ HECKOJbKUMH Harpy3KamH BBIIIOJHEHA BO31YIIHBIMU JMHUAMHU

AIIEKTPONEpE Ay, C PACHOJIOKEHHEM IPOBOJOB Ha KeNe300€TOHHBIX OMOpax MO BEepIIMHAM
PaBHOCTOPOHHETO TpeyrojapHuka. Cxema ceTu mpejcTasieHa Ha puc. 1. TpeOyeTcs onpenenuts
CEYEHUE IIPOBOJIOB HA YYacTKaxX CETH MO JAOIyCTUMOM MOTepe HaIpsHKEHUs], paBHOU 5%:

1) npu ycIoBHM paBEHCTBA CEYCHUSI IPOBOJIOB HA BCEX YYACTKAX CETH;

2) 1pu YCIIOBMHM MHHMMYMa pacxojia MeTajlia Ha POBO/Ia CETH;

3) IIpu yCIOBUH IOCTOSIHCTBA IUIOTHOCTH TOKA HA BCEX YYaCTKaX CETH.
Br10path 5KOHOMUYECKH 11€71eCO00pa3HbIil BAPUAHT AJIEKTPUUECKOM CETH.

A 1 b I2 C I d
(o,
Sb Sc Sd
Puc. 1

HcxogHbie JaHHEIC!
UHU,\I = 6 KB,
Mapka npoBoja: A;
Paccrosnue mexny npoBonamu Ha omnope: 0.8 m;
Bpewms ucnonp3oBanus Haunbonbiuei Harpysku: 4200 u;
JIMHA y9aCTKOB CETH: =16 KM; l, =2 KM; ly=1 KM;
Harpyska cern: S, =20+ 1.7 MBA.: S§.=22+,038 MBA: S, =10+ ;0.7 MBA:

CroumocTh noTepsHHON 3nexkTposHepruu: 1.50 py6./kBr-u.

NapuBuayanbHbie 3a1aHUs

NupuBuayanbHoe 3aganue Nel

Br16op uncna u MomuocTu TpaHcGopmaropos cBsa3u Ha TOL u moacTaHIMX.

1. BriOpath cunoBble TpaHCPOPMATOPBI HA TOHU3UTEIbHBIX MOJCTAHIINIX U CTAHLIUSAX.

Ne Hommuansaoe | Homunanenoe | HoMmHanmbHas PacueTrHas CooTHoOIIHHE
Bapu- | BBICILIEE HaIpsHKeHue MOIIIHOCTD MOIIIHOCTb notpedureneii no
aHTa | HAMPSOKEHHE Harpy3ku,kB reHeparopa, HarpysKu , KaTeropusiMm
cetu,kB MBa MBA HaJCKHOCTH, %o
1 2 3
16 110 10 160(cos@=0.85) 83 70 6 24

2. BriOpare Tpancpopmaroper Ha [TI[I, ecam HOMHWHaANIBHOE HAmpsHKEHUE

paccmarpuBaeMoil mojcTaHIMU paBHO 35 kB, a Harpy3ka cocraBmsier S=33+j18 MBA.
Onpenenuth MapamMeTpbl YHOPOUIEHHOM CXEMbl 3aMelIeHHs BBIOpaHHOTO TpaHchopMaTopa,
MOJICUUTATh MOTEPU MOILITHOCTH B TpaHChopMaTope.

HNuauBuayanbHoe 3a1aHue Ne2




WCXOJHbBIC TaHHbIC TPUBEACHBI B TabOmmIe 1.1.

Tabmuua 1.1. MicxonHble 1aHHBIE 711 pacyeTa

Onpenenuth mapaMeTpbl CXEMbI 3aMEIEHUS] BO3YIIHOM JIMHUU 3JEKTpONepeaun, eciau

Homuna
Paccrosinue
Bapu JIbHOE [IpoTsiken Pacnonoxxenue
Tun nuaun Tun onop MEX Y
aHT | HampsbKe HOCTh, KM IIPOBOJIOB
e MIPOBOAAMH, M
1. 10 A-70 15 1110 TPEYTrOJIbHUKOM 1,5
2. 35 AC-70/11 32 I1635-1B TPEYTOJIbHUKOM 3
3. 110 AC-185/29 56 IT6 110-15 TOPU30HTAIILHOE 4
4. 220 AC-240/32 90 1 I1b-220-1 00uKa 7
S. 10 A-120 6 1110 TOPU30HTAIIBHOE 1

HNuauBuayanbHoe 3axanue Ne3
Onpenenuth MapamMeTpbl YIPOHMIEHHOW CXEMBI 3aMeIICHHs TpaHchopMmaTopa, €ciu
WCXOJIHBIC TAaHHBIC MTPUBE/ICHBI B TabmuIe 1.2.

Tabmuua 1.2. MicxomHble TaHHBIE s pacyeTa

N I T
1. 500 T/111-400000
2 35 TPIHC-25000
3 110 TPIHC-40000
Ucu=110 kB; Uun=10 xB (50
4. 220 ATAITH-125000 % 0T Suowat)
5 330 TPJITHC-40000

NuaunBuayansHoe 3aganne Ned
BriOpate uncno u moutHocTs TpancGopmaropos Ha I'TII, ecnut Unomsn=110 kB, Usnommn=10
KB, Puarp=100 MBT, cose=0,7, a norpeburenu |ll kareropum cocraBmsror 20% ot oOmiei

Harpy3ku (UMeEITCs NOTpeOuTeNH

I u Il xareropum). BpiOpaTh BO3AYIIHYIO JIMHHUIO

anektponepenayu ot dnekrpocranimu Ao ['TII. PaccuntaTs mOTOKM MOITHOCTH B 3aIaHHOM CETH,
HauOOJBIIYIO TOTEPIO HAMPSDHKEHUS B IMHUU.

NuauBuayanbHoe 3aganue NeS

OcCylecTBUTh  OLIEHKY  CTOMMOCTH  COOPY)XEHHS U  OKCIUTyaTallid  JIMHUU
AJIEKTpOTIepeIadH, eCIIn

1 Nnuua BJI 80 kM.

2 KomnuecTtBo nemneit 2

3 XapakTepucTHKa O1mop OpnHocToeyHas

4 Marepuai ornop KenezobeTon

9 Mapka u ceueHue MpOBOIHUKA AC-240/32

6 HopmaTuBHBIN CKOPOCTHOW HAmop BeTpa 750

7 KoHIneBble yCTpOHCTBA TMPEIyCMATPUBAIOT YCTAHOBKY TIO OJHOMY KOMIUICKTY
3JIEra30BbIX BBIKJIKOYATEIEH ¢ KaX A0 cTOpoHbl BJI

Kypcosoii npoekt
Tema «Bp100p cxem NUTAIOMIKX U paclpeeUTENbHbIX CeTei»
Copneprxanue pabOTHI:
1. Boibop KoHPUTYpaliyd 1 HOMUHAIBHOT'O HAPSKEHUS BCEX yUacCTKax CETH.




3. Bribop TpanchOpMaTOpPOB M CXEM DJIEKTPUUYECKUX COCAMHEHHUH TMOHU3UTEIBHBIX
MTOJACTaHLIMM.

4. BpIO0p ceyeHus MPOBOIOB BO3AYIIHBIX JIMHUN 3JEKTponepesadn, 00pa3yronmx ceTh
HAMEYCHHOUN KOH(PUTYpAIIUH.

5. Omnpenenenue yrucia U MOUTHOCTU FEHEPATOPOB U MOBBICUTEIBHBIX TPaHCHOPMATOPOB
Ha 3JIEKTPOCTAHIIHH.

6. OmnpexneneHue TEXHUKO-’KOHOMUYECKUX XapaKTEPUCTUK BapHUAHTOB CETHU, MPUHATHIX
K PaCCMOTPEHHUIO.

7. OrmpezneneHue 1eIECOOOPA3ZHOr0 pa3MeElIeHUs KOMIEHCHPYIOIIMX YCTPONCTB B
ANEKTPUYECKOM CETH.

8. OOocHoBaHue TpeOyeMBIX METOJOB U TEXHHUYECKUX CPEICTB PETyIHpPOBAHUS
HaIpsKCHUS.

HcxonHble JaHHBIE IS pacyera:

1. DOnexrpocHabxkeHue pailoHa OCYILECTBISETCS JIEKTPOCTAHIIMEH, PACIIOIOKEHHON B
nyHkTe A. Ha anexTpocraniiuu npemnoaaraercsi ycTaHOBUTh HE MEHEe JIByX IeHEepaToOpOB.

2. Bo Bcex myHkTax xkpome 1 u 3, UMerOTCsA MOTPeOUTENN TIEPBOM, BTOPOW U TPETheH
kareropun. [Ipuuem norpedurenu TpeTbeil KaTeropuu cocTaBisoT 15% ot obmieii Harpy3ku. Bo
BTOPOM U YETBEPTOM IYHKTaX MOTpeOHTENEH MEpBO KAaTETOPHH HET, a MOTPEOUTENH TPEeThei
KaTeropuu cOCTaBISAIOT 24% OT BCEl Harpys3KHu.

3. B pexunve HamOONpIIMX HArpy30K HaNpsDKEHHE Ha IIMHAX CTAaHIMKA BBIIIE
HOMMHAIBFHOTO Ha 5%.

4. CBs3b C SHEPTOCUCTEMON OCYIIECTBIISICTCS Yepe3 COOPHBIEC MIMHBI AIEKTPOCTAHIINH.

5. CrouMOCTh TOTEpH 3JIEKTPOdHEpruu coctamiser 2,82 py0./kBtu, kosddunment
uHpsIn — 40.

6. BtopuuHoe HampshKeHHE Ha BceX MmojacTaHiusax npuHsato 10 kB.

7. Ha TOHM3WTENBHBIX TOACTAHIMIX JODKHO OBITh OCYIIECTBIEHO BCTPEYHOE
pEryJIupoBaHKUE HAMPSKEHUS.

9. DnexTpuyeckas CeTh MPOCKTUPYETCS TSl TPEThEro paifOHa KITMMATHIECKUX YCIOBUI
(¥ o BeTpy U 1O TOJIOJNIENAY).

10. Yepe3 myHKT, 00O3HAYECHHBIH 3BE3OYKOW, OCYIIECTBISIETCS TPAH3UT AaKTUBHOW
MOIIHOCTH MO JIMHUSM 3JIEKTPOIEpeauyd BBICOKOTO HampshkeHWs. BenuunmHa TpaH3UTHOU
MOIITHOCTH paBHA COOCTBEHHOM HArpy3KH IyHKTA MPH 33JaHHOM KO3 (HUIIMEHTE MOIIIHOCTH.

11. B3auMHOe pacroyio)keHHe 3JeKTpocTaHMu A u nyHkToB (1,...,5) ¢ yuetom
MacmTa0a IMoKa3aHo Ha IUTaHe. 3/1eCh JKe MPUBEIEHBI CBEICHHS O BETMYNHE aKTUBHOW MOIITHOCTH
Pus HanbobIIeH pacyeTHOM Harpy3Ku JUIs KaKIO0ro IMMyHKTa, ee Ko3((UIIMEeHTe MOIIIHOCTH COS®,
BpPEMEHU HauOOIbIINX HArPY30K Txs.

12. TexHUKO-9KOHOMHUYECKOE OOOCHOBaHHE BBIOOpa TpaHCHOPMATOPOB HA BTOPOI
MIOJICTAHITUH.

Il;1aH pacnoJioKeHUsl HA MECTHOCTH 3JIEKTPOCTAHIIMU U NYHKTOB HATPY3KH

. Macurra0:

| 4 : .

| 3 ] 1 cm—15 kMm;
e #en - T, =7200u;

‘ f j P, =40

2*,. BS,,() ,,,,,,,, 5 [ YO S S S MBT;

1om cosp =0,70.

[TyHKT 1 2* 3 4 5
P, MBt 50 58 41 43 50
Cos@ 0,7 0,9 0,8 0,8 0,8
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CrnenBonpocsbl K KypcoBOMY NPOEKTY:

1.
2.
3.
4.

Br160op Mapku 1 ceueHus MpoBo0B Bo3ayHbIX JIDII.

Bb160p HOMUHAIBHOTO HANPSHKEHUS SJICKTPUIECKOM CETH.

Bb160p KOMIIEHCUPYIOIIUX YCTPONCTB B 3JIEKTPUUECKON CETH.

ITonpoOHO paccMOTpeTh BOMNPOCHl Y4YETa HAPOAHO-XO3SMCTBEHHOIO yliepdoa mnpu

nepephIBe AMEKTPOCHAOKEHUS TOTpeOUTENCH.

5.

6.

7.
CeTsX.

8.

9.

Br160op uncia, MOIIHOCTH U TUTIA TPAHC(HOPMATOPOB HIEKTPUUECKOM CETH.
Bompoc onpenenenus najeHus ¥ NOTepb HAMPSHKEHUS B JIMHHUH.
Bonpoc BbiOOpa M pa3MenieHHs KOMIICHCHUPYIOIIMX YCTPOWCTB B 3JEKTPUUYECKUX

Br16op BapuaHTa ¢ y4eTOM HaJIC)KHOCTH.
Bb100p riaBHBIX CXEM IEKTPUUECKUX COSAMHEHUH IEKTPOCTaHIMI U IOACTAHIMH C

BI)I60pOM KOMMYTAlIMOHHBIX aIlllapaToB.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Bonpocs! onpezneneHust noTepb MOIHOCTH U SHEPTUU B SJIEKTPUUECKUX CETSIX.
OmnpeneneHre MOITHOCTH KOMIICHCUPYIOIIUX YCTPOUCTB.

Br160op koHpUTypaluy cXeM 3JIeKTPOCHAOKEHHUSI.

Br160op TpaHchopMaToOpoB Ha MOJACTAHIHUIX.

TexHHKO-?KOHOMHUYECKHUI pacyeTa npu NPOEKTUPOBAHUY MOACTAHIIMHA.
Br160p cpeacTB peryanpoBaHus HAPSKCHUS.

Br160op oTBeTBIIEHUH HA TpaHCPOpMATOpaX MOJICTAHLIUH.

Br160p KOMIIEHCUPYIOMIUX YCTPOUCTB B SJICKTPUIECKOHN CETH.

Br160p MeTO10B perynupoBaHus HaNpsHKEHUH.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE CpeICTBA /1JIs POBe/IeHUs] IPOMEKYTOUHOI aTTecTalNu
a) [lnannpyemble pe3yabTaThl 00y4eHHsI H OLIEHOYHbIE CPeICTBA /I NPOBeAeHHs MPOMEKYTOUYHON ATTeCTANNH:

Kon
WHJMKaTOpa

Nunukatop AoCTHXEHUS
KOMIIETEHIINNA

O1neHOYHBIC CPEACTBA

IIK-3: Cnoco0eH NpMHUMATH y4acTHe B NMPOEKTHPOBAHUM 00bEKTOB NPO(PeCcCHOHATBHOMH 1eATEJbHOCTH B COOTBETCTBHH € TEXHUYECKHM
3a/laHieM ¥ HOPMATHBHO-TEXHHYECKOHl [JOKyMeHTauueil, co0/aas pa3iudyHble TeXHUYeCKHe, IHeproddeKTUBHbIE M IKOJIOTHYECKHE
TPeOOBaHMSI M NMPOBOAUTH 000CHOBAHME MPOEKTHBIX PellleHUil, a Tak:Ke 0QOPMJISITh TEXHUYECKYIO JOKYMEHTANNIO HA PA3JIUYHBIX CTATUAX
pa3padoTKH NPOEKTA

[1K-3.1

PazpabatsiBaeT u oopmirser
KOMIUIEKTBl ~TIPOEKTHOH |
paboueit JOKYMEHTaLUU
IPOCTBIX  Y3JI0B  CHCTEMBI
3IEKTPOCHAOKEHUS
00BEKTOB KalUTaIEHOTO
CTPOUTEIHCTBA

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB K IK3aMEHY:

1. BpI00op MOIIHOCTH KOMIIEHCUPYIOIIHUX YCTPONUCTB MO YCIOBUIO PErYJIMPOBAHUS HAMIPSKEHUS.

2. banaHc akTUBHBIX M PEaKTUBHBIX MOIIHOCTEH B 3JI. CETH U B CUCTEME.

3. Pexumbl paboThl HEUTPATIN B IIEKTPUUECKUX CETSIX.

4. OcHoBHbIE TpeOOBaHMS K CXEMaM 3JIEKTpOCHa0KeHMs. BbIOOp cxem M HanpsKeHUH 3JIeKTPUUECKUX
CEeTEM.

5. Ormpeznenenne MOIIHOCTH
1eJ1ecO00Pa3HOCTH UX pa3MeIleHHs.

6. I'nmaBHBIE 33aYM MPOEKTUPOBAHUS U dKCIUTyaTarmu cucteM JC.

KOMIICHCHPYIOIUX ~ YCTPOMCTB IO  YCIOBUIO JKOHOMHUYECKOU

AyauTOpPHBIE KOHTPOJIbHbIE PA0OTHI:

AKP-1 no nucunminHe «JeKTPoIHepreTu4ecKkne CHCTEMbI M CeTH)

Bapuanr 1

1. [aiiTe mOHATHS ONpENEICHHUSIM: dJIEKTPOCTAHIIHS, SIEKTPUUECKAs CETh, HAJCKHOCTD.

2. OnwummTe TIaBHBIE 33J1a4M TPOSKTHPOBAHKS U IKCILTYyaTallid CUCTEM IJICKTPOCHAOKEHUS, a TaKKe
OCHOBHBI€ 3Tallbl MPOEKTUPOBAHUS.

3. AKTUBHOE M WHIYKTHBHOE CONPOTHUBIICHUE BO3YIIHBIX U KaOCIBHBIX JTMHHUH JICKTPOIIEPEIavH.

Bapmuanr 2
1. JlaiiTe TOHATHS OIpeNeICHUsIM: DJIEKTPOYCTAHOBKA, PACIpeesInTeIbHOE YCTPOUCTBO, TIpaduk




Kon
WHJIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBa

Harpys3KHu.
2. TlpuBenute KiIacCU(PUKALNIO AIEKTPOCTAHIUI U TIOJCTAHIIUH.
3. AKTHBHAs M EMKOCTHAs IPOBOIUMOCTH JIMHUHN 3JICKTPOIEpeIayun.

Bapuant 3

1. JlaiiTe MOHSATHS ONPEACICHUSIM: CHCTEMa MICKTPOCHAOKECHMS, IMOACTAHIINS, BPEMsI HCIIOJIb30BAHMS
HauOOJBIINX HATPY30K.

2. Onummure OCHOBHBIE PEKUMBI pAOOTHI JIEKTPOIHEPTETHUECKUX CHCTEM.

3. Cxewmbl 3aMelIeHHs] TUHUH 3JIEKTPONEepeIauH.

Bapuanr 4

1. JlaiiTe MOHATHS ONpPEACNICHUSAM: AJIEKTPOIHEPreTUUECKasi CUCTeMa, MOTPEOUTENb AIEKTPOIHEPTHH,
HaJIeKHOCTb.

2. bamaHc akTHBHOH M pEaKTUBHOUN MOIIHOCTH, PE3E€PB MOIITHOCTH.

3. Cxewma 3ameleHusi AByX0OMOTOYHOTO TpaHchopmaropa.

Bapuanr 5

1. [aiiTe MOHATUSA ONpPEIEICHUSIM: YHEPrOCUCTEMA, JIMHUSA DJEKTpOIepeiadn, BpeMs HCIOIb30BaHU
HauOOJIBIIIUX HATPY30K.

2. llpuBenuTte OCHOBHBIE TPEeOOBaHHS K TJABHBIM CXEMaM JJIEKTPOYCTAHOBOK (AJIEKTPOCTAHIIUUA W
MOJICTAHIIH ).

3. Cxewma 3amelneHust TpeX0OMOTOYHOTO TpaHchopmarTopa.

BoinoJsiHeHHe M 3a1IUTa KYPCOBOIO NIPOEKTA:

Tema «Bp100p cxeM MUTAOIIMX U PaCIPEICTUTETHHBIX CETEI

BrlnonnHeHue crneayomux pa3aesioB KypcoBoro npoeKTa:

1. Bribop KoHpUTYpaLUyi 1 HOMUHAIBHOT'O HAIPSKEHUS BCEX YUaCTKax CETH.

2. Br160p TpaHchOpMaATOPOB U CXEM AIIEKTPUUYECKUX COSAMHEHUH MOHU3UTENbHBIX MOCTAHIUH.

3. Br1Oop cedeHust IpoBOJOB BO3AYNIHBIX JHHUH DJIEKTpOIEepeiaun, 00pa3yIoNUX ceTh HAMEUCHHOM




Kon

NHpukatop A0CTHXKEHUS

OneHouHble CpeCcTBa

UHMKATOpa KOMIIETEHIIHH
KOHpuryparuu.
4. OmpeneneHue Yuclia M MOIIHOCTH TEHEPATOPOB W TOBBICUTENBHBIX TpaHC()OPMATOpPOB Ha
AIIEKTPOCTAHIIUU.
5. OmpeneneHne TEXHUKO-D)KOHOMHUYECKUX  XapaKTEpPUCTUK BapUaHTOB CETH, [PUHATBIX K
PacCMOTPEHHIO.
6. Ompenenenue 1e1eco00pa3HOro pa3MeIeHUs] KOMICHCUPYIOUINX YCTPOUCTB B DJIEKTPHUECKON CETH.
7. Ob6ocHOBaHME TPEOYEMbIX METOIOB U TEXHUYECKUX CPEJICTB PETYIUPOBAHUS HAPSKEHUSL.
I1K-3.2 Bribupaer ontumaiibHble | IlepedeHb KOHTPOJIBHBIX BOIIPOCOB K IK3aMEHY
TEXHUYECKHUE PEUICHHs IS Br16op ceueHust mpoBoI0B MO YCIOBUIO MUHIMYMa Pacxojia MeTaslia.
pa3paboTku OT/IEIIbHBIX Onpenenenue BeposATHOCTH TiepepbiBoB DC MOTpEeOUTENICH B CBSI3U C TOBPEIKIACMOCTBIO JIEMEHTOB.
pasnenoB  Ha  PasNUYHBIX Bb160p HOMUHATBHOTO HAPSKEHUS. U KOH(PUTYPALIUU CETH.

CTaIUAX TMPOCKTA CHUCTEMBI
AJIEKTPOCHAOKEHUST 00BEKTa
KaIllUTaJIbHOTO
CTPOMUTENHCTBA

HaponHnoxo3siicTBeHHBIN yIiepO OT MepephIBOB AIEKTPOCHAOKEHHS
daxkTopsl, onpenenstomue nocrpoenue cxem JC.

OCHOBHBIE HCTOYHHUKHU [TUTAHUS d/3 00BEKTOB. THUIIBI 3J1. CTAaHIIUI
OCHOBBI TEXHUKO-3KOHOMHUYECKHX PACUYETOB 3J1.CETH.

Bri6op oTBeTBNEHUI TpaHchopmaropa.

NGO~ wWNE

BobinoJiHeHHEe M 3a1IIUTa KYPCOBOTO MPOEKTA:

BrinonHnenue cneayomux pa3aeiioB KypcoBOro mpoeKTa:

6. OrmpeneneHue TEXHUKO-DKOHOMUYECKHX  XapaKTEPHCTUK
PacCMOTPEHHUIO.

7. Ormpezenenue 1eaecoo0pazHoro pa3MenieHus KOMIEHCUPYIOITUX YCTPONUCTB B DJIEKTPUUECKOU CETH.

BapnaHTOB CE€TH, MNPUHATBIX K

AyaUTOpPHBbIE KOHTPOJIbHbIE PA0OTHI:
AKP Ne4 TexHMKO-IKOHOMHUYECKHE PACYeThI
Paccunrtarh CTOMMOCTE COOpYKEHUA U dKCIUTyaTaluu rnoactaHiuuu 220 kB v OlleHUTh HAaJIEKHOCTh €ro
AIIEKTPOCHAOKEHUS, €CIH:
1.| Tun u konmuuecTBO TPAaHCHOPMATOPOB
2.| KonnyectBo npucoennHenuii Ha ctopone BH

2xTPJII[H-100000/220
10




Kon WHauKaTop AOCTHKEHUS

. OneHouHbIE CpEACTBA
WHIUKATOpa KOMITCTEHITHIA

3.| 3PVY-10kB - 4-X ceKkIMOHHOE, PaCCYMTAHHOE Ha YCTAaHOBKY 38 sSYECK BaKyyMHBIX
BBIKJIKOYATEIEH
4, KomanuectBo orxomsamux auaui - 8 BJI

PacueTHo-rpaduueckas: padora Nel (3aganue npusBeaeHo B maankarope IK-3.3)

[losicuenue: B PI'P HeoOXoauMoO OCYIIECTBUTh TEXHUKO-DKOHOMUYECKOE CPAHEHUE TPEX Pa3IMYHbIX
BapUaHTOB CETH, BBIIOJHEHHBIX C HCIOJb30BAHUEM IIPOBOJHUKOB, BHIOPAHHBIX HAa OCHOBE pa3IMYHbBIX
METO/OB:

1) npu ycIIOBHHU paBEHCTBA CEYCHUsSI IPOBOJIOB HA BCEX YUACTKAX CETH;

2) 1pH yCJIOBUHM MHHAMYMa Pacxo/ia MeTajlia Ha POBO/IA CETH;

3) pu yCIOBHH ITOCTOSHCTBA IUNIOTHOCTH TOKA HA BCEX YYaCTKaX CETH.

NumBuayaibHble 32JaHUS:
NuauBuayanbHoe 3axanue NeS
OCyIIECTBUTH OLIEHKY CTOMMOCTH COOPYKEHHS U SKCILITyaTalluy JINHUU 3JIEKTPOIIEPEaut, €CIH

8.| Jmmua BJI 80 kM.

9. Konnuectso 1eneit 2

10 XapakTepucTHKa OTIOp OpnnocroeyHas

11 Matepuan onop Kenezoberon

12 Mapka u ceueHue IPOBO HHUKA AC-240/32

13 HopmaTuBHBIH CKOPOCTHOHW HAMoOp BeTpa 750

14  KoHueBble yCTpOWCTBAa MpPEIyCMaTpUBAIOT YCTAHOBKY [0 OJHOMY KOMIUIEKTY
AJIETa30BbIX BBIKJIIOUYATENEH C KaX 01 cTOpoHbI BJI

I1K-3.3 Boibupaer  obopynoBanue | IlepeyeHb KOHTPOJIbHBIX BONPOCOB K IK3aMeEHY:

Ui OTHENbHBIX pasznenoB| 1. OnpeneneHue cedyeHUil MPOBOJOB IO JOMYCTHMOM MOTepe HANpsDKEHUS MO YCIOBHIO PaBEHCTBA
MIPOEKTa HA  PA3JMYHBIX | [INIOTHOCTH TOKA HA BCEX yYacTKaX CETH.

cTagusix  npoekTtupoBanus | 2. M3omsamust BozaymHbIX M KaOenbHbIX JIDII. [NaGapuThl BO3AYIIHBIX JHHHUK SJIEKTPONEpeayuH.




Kon
WHJIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBa

CHCTEMBI DJIEKTPOCHAOKCHHSI
00BEKTOB KaUTAJILHOTO
CTPOMTENIHCTBA

MexaHW4eCcKUil pacuer.

3. Boznymnsie nuHuM 1. iepenad. KoHCTpyKTHBHOE UCTIONHEHUE BO3AymHbIX JIDIL.

4. Bp160p ceyeHus MPOBOJIOB M0 YCIOBHUIO IOCTOSTHCTBA CEYEHHUSI POBOJIOB HA BCEX YyYacTKaxX CETH.

5. bartapeun cratMueckux KOHJIEHCATOPOB U CUHXPOHHbBIE KOMIIEHCATOPHI KAK MCTOYHUKU PEAKTUBHOMN
MOIIIHOCTH.

6. PerynmpoBaHue HaNpsHKEHUS B AJ1. CETAX M3MEHEHUEM COTIPOTUBIICHUS JIEMEHTOB CETH.

7. Kab6enbHbie muaIA. CIIOCOOBI MPOKIIAIKH.

8. Cxewmpbl 3aMeNIeHHS JTMHHUH JICKTporepeadun U TpaHchopMaTopoB. Pacder muHMiA AnekTponepenadn
[0 CXEME 3aMeIleHHUs C YYETOM TpaHC(HOpPMATOPOB.

9. MeTozpl OlpeesieHus] MecTa MOBpEeXkIeH!s Kabenen

10. CtpyxkTypa 311. cereii u cucreM. Onpenenenus. CucteMbl BHETHETO ¥ BHYTpeHHero DC.

11. Bri6op ceuenuit npoBo10B U kabesneil. Merobl BbIOOpa.

12. lllynTupyroumme peakropbl. OcobeHHOCTH paboThl, HA3HAYCHHUE.

13. Tpancdopmaropsi ¢ ycrpoiicteom PITH.

14. OcHoBBI BbIOOpa cedeHn IPOBOJOB U KabeeH.

15. CuHXpOHHBIE KOMIIEHCATOPBI KAK HICTOYHUKHN PEaKTUBHOI MOITHOCTH. OCOOEHHOCTH pabOTHI.

BeinosiHenue 1 3amuTa J1200paTOPHBIX PadoT:
JlaGopaTopHas padora Ne 76 «Bo3ayumiHble TUHUM dJIeKTponepeaadn,
Ha3nauenue BO3QyIIHBIX JTUHUI 3JIEKTPOIIEPEaaUH.
DneMeHTHI BO3AYLIHBIX JIUHUH 3JIEKTpOIepeladH.
Konctpykunu, Marepuan 1 MapKu IpOBOJIOB.

MN3onsuus v TMHEHag apMarypa.

HasznaueHnne u KOHCTPYKIIMU OMOP.

Bubpanus npoBooB u 60prbda ¢ Hell.

«Ilnsicka» poBo10B U OopbOa ¢ HEl.

Tpancnosunus nposojioB BJI.

Bo3nymiHble TMHUY ¢ U30JIAUEN U3 CIIUTOrO MOJIMATUIICHA.

CoNOR~WNE




Kon
WHJIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBa

JlaGoparopuasi padora Ne 77 «KabebHble JIMHUM JJIEKTPONEPeaaumn»
DneMeHTHI KaOelbHOH JTNHUY.

Konctpykuust kabenei ¢ 0yMakKHOW PO TAHHOM U30JIAIIHEH.
KoHcTpykuus ka0eneil ¢ miacTMaccoBOr U30IISILIUEH.

MapkupoBKa CHIIOBBIX Kabenei HanpsokeHueM 10 10 kB.
Konctpykuust coeTuHUTENBHBIX MY (T.

KoHcTpykins KOHIIEBBIX MY(PT U 33a1€JI0K.

VY CTpoiCcTBO CTONMOPHON MY(THI.

CrniocoObI MPOKIJIaaKy KaOeNIbHBIX TUHHUH B 3eMIIE.

[Ipokitagka KaOeNbHBIX JTMHUHA B KAOCTBHBIX COOPYKCHHUSX.

©COoNO~LNE

JladopaTopnasi padora Ne 79 «ToxkonpoBoabl NPOMBILLJIEHHBIX NPeINPUSTHID
B kakux ciyyasx HaXoJAT IPUMEHEHHUE TPOMBILIIEHHbIE TOKOIIPOBOAbI?
Bus TOKOIPOBOIOB M IX OCOOEHHOCTb.

OCOOEHHOCTD AIIEKTPOCHAOKEHUSI COBPEMEHHBIX SHEPTrOEMKHUX MPEIIPUATHI.
Uro Ha3bIBaeTcs MOBEPXOCTHBIM 3P peKTomM?

Uro HazbiBaeTcs 3pdexTom Oau3ocTu?

Kakue matepuanbl pUMEHSIOTCS U1 TOKOIPOBOOB?

CrniocoObl MPOKJIaJIKU TOKOIIPOBOIOB.

XKecTkue HeccUMETpUYHbBIE TOKOTIPOBO/IBI.

. XKecTkue cHMMETPUYHBIE TOKOIIPOBO/IBI.

10. I'uOxue TOKOPOBOIBI.

11. TpyGuaTbie TOKOIPOBOIBI.

12. CpaBHMTENIbHAS XapaKTEPUCTUKA THOKUX U KECTKHX TOKOIPOBOJIOB.

©CoNoO~wWNE

BobinoJsiHeHHe M 3a1IUTa KYPCOBOIO NIPOEKTA:

BoinonHenue cneayromux pa3aesioB KypcoBOro npoeKTa:

2. Br160p TpaHchOpMaATOPOB U CXEM AIIEKTPUUYECKHX COEAMHEHUH MOHU3UTENbHBIX MOACTAHIIHHA.

3. BrIOOp cedeHust IpoBOJIOB BO3AYIIHBIX JIMHUAN DIIEKTpONepeadn, 00pa3yIoNMX CeTh HAMEUSHHOMN




Kon
WHJIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBa

KOHpuryparuu.
4. OmnpeneneHue 4YHWClIa W MOIIMHOCTH T'E€HEPATOPOB W TMOBBICUTENBHBIX TpPaHCPOPMATOPOB Ha
AIIEKTPOCTAHIINH.

AyauTOpHBIE KOHTPOJIbHbIE PA0OTHI:

AKPNe 3

1. Onpenenuth mapameTpbl CX€Mbl 3aMELIECHHUs BO3IYLIHOW JIMHUU 3JIEKTPOIEepeaud HOMUHAIBHBIM
HanpspkeHueM 110 kB npoTskeHHOCThIO 20 KM, BBINOJIHEHHON Ha OJHOLENHbIX [[-00pa3HbIX onopax c
TOPU30HTAIBHBIM PACIIONIOKEHUEM ITPOBOAOB. PaccTosiHne Mexay nmposogamu 5 M. Ha muHuu noasemeHb
npoBoga Mapku AC-185/29. BprueptuTh cxeMmy 3aMelIeHHs paccMaTpuBaemoil JmHuH. I[IpoBeputhb
BBIJICPXKHT JIM JaHHas JuHus Harpy3ky S=40+j50 MBA. IoacuuTaTh NOTEpH MOIIHOCTH M HAMPSKCHHS B
JIMHUH.

2. Boeiopare Ttpanchopmaroper Ha ITIII, ecnmu HOMUHAIBLHOE HANPSHKEHHE paccMaTpUBaeMOU
nojictaHiuy paBHo 35 kB, a Harpy3ka cocraisier S=10+j4 MBA. Onpenenuts napaMeTphl YIpOIICHHON
CXEMBI 3aMeIlIeHUs BBIOPaHHOTI0 TpaHC(POpMaTopa, MOJACYUTATh MOTEPH MOIIHOCTH B TpaHc(hopMaTope.

PacuerHo-rpaduueckas padora Nel

MaructpasibHass Ce€Tb C  HECKOJIBKMMHM  Harpy3kaMy BBIOJIHEHAa  BO3AYIIHBIMH  JIMHHUSIMH
JIEKTPONEpEaayl, C PACHOJOKEHHEM IIPOBOJOB HA JKEJIE300€TOHHBIX OIOpax IO BepIIMHAM
PaBHOCTOPOHHETO TpeyrojbHUKa. CxeMa ceTH npezcTaBieHa Ha puc. 1. TpeGyercs onpenenuTs ceueHue
IIPOBOJIOB HAa YYacTKaxX CETH MO JOMYyCTUMOM MOTepe HaNpsLKeHUs, paBHOU 5%:

1) pu ycIOBHHM paBEeHCTBA CEYCHUsSI IPOBOJIOB HA BCEX YUACTKaX CETH;

2) 1pu yCIOBUM MHHAMYMa Pacxo/ia MeTajlia Ha pOBO/Ia CETH;

3) pu yCIOBUH NOCTOSHCTBA IUIOTHOCTH TOKA Ha BCEX YYaCTKaX CETH.

Br16paTh 5KOHOMUYECKH 11e51ecO00pa3HbIil BapUAHT JIEKTPUUYECKOM CETH.




Kon
WHJIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBa

A l1 b I2 C I3 d
(o,
Sb Sc Sd
Puc. 1

HcxonHbie naHHbIE:
Uuo,w = 6 KB,
Mapka npoBoja: A;
Paccrosinue mexay npoogamu Ha orope: 0.8 m;
Bpems ucnonszoBanus HanbOonbei Harpysku: 4200 u;
JlJIlviHa y4acTKOB CETHU: l,=1.6 KM; l,=2 KM; ly=1 KM;
Harpyska cern: S, =20+ 1.7 MBA: S.=22+;038 MBA: S,=1.0+,0.7 MBA:

CroumocTb oTepssHHON 3neKkTposHeprun: 1.50 py6./kBr-u.

NuauBuayanbHbIe 3a1aHUSA

HNuauBuayanbHoe 3axanue Nel

Br16op uncna u mourHoctH Tpanchopmaropos cBsa3u Ha TIL u moacTaHmusx.
Br16path cuiioBbie TpaHcGOpMaTOphl Ha MOHU3UTENbHBIX MOACTAHLIUAX U CTAHIUAX.

Ne Homvuuansaoe | HomuuansHOe | HomMuHampHas PacueTHas CooTHoIIHMNE
Bapu- | BbICILIEE HaIpsHKEeHUe MOIITHOCTb MOIIIHOCTh | TOTpeOuTenei
aHTa | HAIpsOKEHUE Harpy3ku,kB reHeparopa, HAarpy3Kku , | MO KaTeropusiM
cetu,kB MBa MBA HaJCKHOCTH, %o
1 2 3
16 110 10 160(cos@=0. 5) 83 70 6 24




Kon
WHJIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBa

Bei6pare Tpanchopmaropst Ha I'TII, eciin HOMUHANBHOE HANPSHKEHHE PacCMaTPUBACMON MOJICTAHIIHN
paBHO 35 kB, a Harpy3ka cocraBiusier S=33+j18 MBA. OmnpenenuTh napameTpbl YIPOIICHHOH CXEMbI
3aMelleH s BRIOpaHHOTO TpaHCc(opMaTopa, MOJACYUTATH MOTEPH MOIIHOCTH B TpaHCc(hopMaTope.

NuauBuayanbHoe 3axanue Ne4

Bri6pats unciio u momHocTh Tpanchopmaropos Ha ['TIT, eciii Unomsn=110 kB, Ukomss=10 KB, Puarp=100
MBT, cose=0,7, a nmotpebutenu Ill kareropum coctaBiaoT 20% oT oOmieil Harpy3ku (UMErOTCs
notpedurenu | u |l xareropun). BeiOpaTh BO3AyLIHYIO JJUHUIO 3JEKTPOIEPEIauH OT IEKTPOCTAHLIUU /10
['TII1. PaccuntaTh MOTOKKM MOUTHOCTH B 33JJAHHOM CETH, HAHOOJIBIIYIO IIOTEPIO HANPSHKCHUS B JINHHH.

IIK-5: Cnoco0eH oneHMBaTh HOpPMAJbHbIE, YTSZKeJIeHHbIC U IOCJeaBapHiiHble Pe:KMMbI M JIMKBHAMPOBATh aBapHiiHble PesKHUMbI PadoThI
oecCHOHATBHOM JeATeTbHOCTH

00LEKTOB I

I1K-5.3

Cocrasisier CXEMBI
3aMEeIICHHUS Ha
00CITyKBAaEMOM
000opyI0BaHUH,
paccuMThIBacT  TapameTphl
peKuMa KOPOTKOTO
3aMbIKaHUS Ha

obopynoBanuu PY u JIOII,
paccuMThIBaeT M BbIOMpaeT
YCTaBKH W XapaKTEPUCTUKU
ycrpoiicts P3A

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB K IK3aMEHY:

1. PerynupoBaHue HanpsKEeHUs B 3J1. CETAX U CUCTEMAax.

2. KauectBo 3nexTposneprun. [Tokazarenu kauecTsa.

3. PerynmpoBaHue HampspKEHHSI B DJEKTPUYECKHX CETSIX M3MEHEHHWEM HaNpsDKCHHs Ha IIMHAX DIl
CTaHIUH.

4. PerynaupoBaHUE HANPSKEHUs ITepepacipeieIeHUEM PEaKTUBHOM MOIIIHOCTH.

5. PerynupoBaHue HanpspKeHUs] U3MEHEHHEM KO3 pHIIMeHTa TpaHC(HOpMaTOpOB.

6. Ilopsinok pacyera 3aMKHYTBIX MECTHBIX CETEH.

7. Bunel moBpexzaeHus kaOenedl. OCHOBHBbIE CBeAECHHS O KOHCTpyKIMU KaOenell. CoenuHEHHs H
OKOHIIeBaHME Kalenei.

BoinosiHeHue U 3aIUTa JIA0OPATOPHBIX PAdOT:

JlabopaTopHasi padota Ne 70 «OnpenesieHue MeCT MOBPEXKICHUI B THHUAX JJIEKTPUYECKHUX ceTeil»
[Iepeuncinte BO3MOKHBIE BUJIbI IOBPEKAECHUIN JTMHUHN SJIEKTPUUECKUX CETEH.

Kaxkue onepaunu Brimrogaet cucrema OMIL.

Kaxkue onepamuu Brimtogaet cuctema OMII.

Jli1st 9ero HeoOX0JMMO MPOKUTATH U3OJISALHIO?

JlocTomHCcTBa M HEAOCTATKH AUCTAaHIHOHHBIX OMII.

agkrowpnE
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NHpukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBa

Haiite knaccuduxaruto merogos OMII.

Kaxue meroast OMII oTHOCATCSA K UMITYJIBCHBIM?

Kaxne metonsr OMII oTHOCATCA K KOHTAKTHBIM?

Haznauenue u npuHIMI JeiCTBUS U3MEpUTENs HeogHOopoaHoctei P5-10.

©ooNo

JlabopaTopHas paGora Ne 72 «McciienoBanue pe:kuMOB HelTPaJu B TPEX(PAZHBIX JIeKTPUUECKUX
ceTsX HanpsikeHueM 10 u Boimel kB»

1. U3onupoBaHHas U ri1yxo3a3eMiIEHHAs HEUTPaIH B dJIEKTPUUECKUX CETAX HanpshkeHueM 1o 1 kB.

2. BbI6op pexuma paboThl IEKTPUUECKOW HEUTpaM B AJIEKTPUUECKUX CETAX HaNpsHKeHHEM Bbliie |
kB.

3. JlocToMHCTBA W HENOCTaTKM 3JIEKTPUUECKOW ceTed: ¢ U30JMPOBAaHHOM HEUTpasplo, C
KOMIICHCHPOBAHHON HEUTpaJbo, C TIyX03a3eMIEHHOHN 1 3¢ PekTHBHO 3a3eMIIEHHON HEHTpabio, 001aCTh
IIPUMEHEHHUS TAKUX CETEH.

4. TlocTpouTh BEKTOPHYIO JUarpaMmy TOKOB U HaNPsHKEHUH IPU 3aMbIKaHUH Ha 3eMJTI0 a3kl B B CETH C
U30JIMPOBAHHON HEUTPAJIBIO.

5. IlocTpouTh BEKTOpPHYIO auarpaMMmy TOKOB W HampspbkeHudd st cetu ¢ JII'P B anextpuyeckoit
HEUTpaJIu B aBapUITHOM peXUME.

6. B kakux ciydasx BO3HHUKAeT HEOOXOIUMOCTh 3a3eMJICHUs HEUTpaIH yepe3 Jyroracsauiuii peakrop?
Kakum cBoMicTBOM JOJKEH 00J1a1aTh AYTOTacAIIui peakTop?

7. TlpuuuHBI ¥ yCIIOBHS MOSIBIICHUS TTEpEMEXKAONIECst TyTH U €€ MOCIeICTBUS.

JlabopaTtopnass paGora Ne 73 «OmnpeaejeHne noTepb JIEKTPHYECKOH JHEPIMH B
pacnpeneuTeIbHbIX CeTAX)»

1. Kak onpenensiroTcs moTepyu akTUBHON M peakTUBHOM MomHocTH JIDIT?

2. Kak mpou3BoauTCs pacdeT MoTeph MOITHOCTH B Pa3BETBICHHBIX CETAX?

3. Kakum oOpa3om ompenensiorcs NOTEpH MOLIHOCTH B JIMHUU C PaBHOMEPHO-PACIpeeeHHON
Harpy3Kou?

4. Kax omnpenenstorcst IOTepH dJIEKTPOIHEPTHH B JIUHUAX?

5. Kakumu Bujamu notepb B TpaHcpopmMaTopax CONpoBOXKAAECTCS Nepeiada MOIIHOCTH Yepe3 Hero?
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NHpukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBa

6. UYrto Takoe BpeMs HaUOOJBIINUX TOTEPH?

7. Kak ompenensrorcs TOTepd aKTUBHOW M PEAKTUBHOW MOIIHOCTH B JIByXOOMOTOYHOM
Tpanchopmarope?

8. Kak onpenenstorcsi moTepy IEKTPOIHEPTHU B ABYXOOMOTOYHOM TpaHchopmaTope?

JlabopaTtopHass padora Ne 74 «OmnpeneneHue mnapaMeTpoB YCTAHOBHBIIEIOCH peKHMA
3J1eKTPUYECKOI CEeTH ¢ OJHOCTOPOHHUM MUTAHHEM)

1. OcHOBHBIE METOBI pacUeTa PA3OMKHYTHIX CETEH.

2. PacueTHbIe CXEMBbI JIEKTPUIECKUX CETEH.

3. Cxewmsbl 3aMeNICHHsI TUHUH IEKTpoIiepeiad u TpanchopmMaTopos.

4. Pacder pexxuMa JIMHUU AJIEKTporepeay Mpu 3aJaHHOM MOITHOCTH HArpy3Kd (HampsiKeHHe B KOHIIE
JUHUU TTOCTOSIHHOE).

5. Pacuer pexxuma IMHUU 3IIEKTPOIIepeaay Mpy 3aJaHHOW MOIIIHOCTH HArpy3Ku (HampspKEHUE B Havale
JUHUU TTIOCTOSTHHOE).

6. Pacder pexxuma TUHUU 3JIEKTpOIEpead MPH 3alaHHOM TOKE Harpy3Ku (HampsbKeHHe B KOHIIE JTHHUU
MTOCTOSTHHOE).

7. Pacder pexxrMa JIMHUY 3JIEKTpoNepeay Mpy 3a1aHHOM TOKE Harpy3Kku (HampspkeHre B Hadase JIMHUN
MTOCTOSTHHOE).

JlabopaTopHasi pabora Ne 78 «McciaenoBanue pe:XuMOB PpadoOThl JHHHHA C JBYXCTOPOHHHUM
NUTAHHEM»

1. IlpeumyiiecTBa U HEJOCTATKH 3AMKHYTBIX CETEH MO CPAaBHEHHIO C PA3OMKHYTHIMH.

2. PacmpeneneHyie MOITHOCTEH B JIMHUSX C IBYXCTOPOHHUM ITUTAHUEM TIPY OJMHAKOBBIX HATIPSHKCHHUSIX
MyHKTOB MTUTAHUA.

3. OmpeneneHre ypaBHUTEIIBHBIX TOKOB M HANIPSDKCHUN. B KakoM cityyae OHM BO3HHKAIOT?

4. OnHopoJHast JMHUSA. OCOOCHHOCTH pacyera.

5. Pacnpenenenne MOITHOCTEN C y4E€TOM MOTEPh MOIIHOCTH B CETH.

6. OcoOeHHOCTH pacueTa pacipeaesieH!s] MOIIHOCTEH MPH IBYX TOUYKaX MOTOKOpa3ena.

7. Tlorepu HanpsiKeHUsI B CETH.
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BbinosiHeHHe U 3aIUTA KYPCOBOI'O IPOEKTA:
[[J'Iﬂ TEXHUKO-DKOHOMHUYECKOI0 OOOCHOBaHHUSA U BI)I60pa qucCjla WM MOIIHOCTH TI'CHCPATOPOB
SJICKTPOCTAHIIUHN HGO6XOI[I/IMO OCYHICCTBUTL paCyCT MapaMETPOB CXCMbI 3aMCIUICHU CCTU.

AyIMTOpPHBIE KOHTPOJIbHbIE PA00ThI:

AKP Ne2 Cxemsl 3amemienns JIDII u tpancdopmaropos

1.0npenenuTh napameTpbl CXEMbl 3aMELICHMs] BO3AYLIHOW JIMHUU 3JEKTpOoNepenaud HOMHUHAJIbHBIM
HanpsbkeHueM 35 kB npoTskeHHOCThIo 21 KM, BBIIOJIHEHHON Ha JIBYyX oAHOILeNnHbIX [1-00pa3HbIX onopax ¢
TOPU30HTAJIBHBIM PAaCIOIOXKEHUEM IMPOBOJOB, pailoH mo rososieny 2. Ha nuHuMM mojBelieHsl MpoBoja
mapku AC-95/16. BeluepTuTh cxeMy 3aMelleHUsl paccMarpuBaeMoil JUHUU. [IpoBepUTH BBIACPKUT JIH
JaHHas TUHUS Harpy3ky S=21+j11 MBA. [loacuutats noTepu MOIIHOCTH U HATIPSHKCHHS B JIMHUH.

2. OnpenenuTbh MapaMeTpbl YIPOIIEHHOW CXEMbl 3aMelleHus Tpexda3sHoro aBTOTpaHchopMaropa
ATALITH-200000/220/110, y KOTOpOr0 HOMHHAJIbHbIE MOIIHOCTH OOMOTOK BBICIIETO U CPETHETO
HanpsKeHUs] paBHbl HOMUHAJIBHON MOIIIHOCTH aBTOTpaHC(OpMaTopa, a HOMMHAIbHAs MOIIHOCTh OOMOTKHU
HU3IIETO HanpspkeHus coctaiisieT 50 % OoT HOMHUHATBHOM MOIITHOCTH aBTOTpaHc(opmaTopa.

NuauBuayanbHbIe 3a1aHUSA

NuauBuayanbHoe 3axanue Ne2

3ananne Nel OnpenenuTs mapaMeTpbl CXEMbl 3aMEIIEHUSI BO3IYIIHOW JIMHUU 3JIEKTpoIepeaadn, eciu
WCXOJIHbIE TaHHBIC TIPUBE/IEHBI B TabmuIe 1.1.

Tabmuma 1.1. UcxonHple gaHHBIC TS pacyeTa

Paccrostane
Homunansaoe Tun [IpoTssxeHHOCTD, Pacnonosxkenue MEXIY
Bapuant Tun onop
HanpsHKeHUe JINHUU KM MPOBOJIOB MPOBOJIAMH,
M
6. 10 A-70 15 1110 TPEYTOJIHHUKOM 1,5
7. 35 AC-70/11 32 11635-1B | TpeyrosbHUKOM 3
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8. 110 AC-185/29 56 1 11'[0{315 TOPU30HTAIILHOE
1

9. 220 AC-240/32 90 I1E-220-1 Oouka

10. 10 A-120 6 1110 TOPHU30HTAIILHOE

NuauBuayanbHoe 3a1anue Ne3

OnpenenuTh mapamMeTpsbl YIPOMIEHHONW CXEMBbI 3aMelICHHs TpaHC(OpMaTopa, €CIIM UCXOHBIC JaHHBIC

npuBe/ieHbI B TabmuIe 1.2.

Tabmuua 1.2. Vicxonasle naHHbIE I

pacucTa

HomuuansHoe

I[OHOJIHI/ITGJILHI)IC JaHHBIC TJIA

Bapuanr nanpsoxerne BH Tun TpancpopmaTopa pacuera
6. 500 T11-400000
7. 35 TPIHC-25000
8. 110 TPJIHC-40000
Ucu=110 kB; Unn=10 kB (50
9. 220 ATJLITH-125000 % OT Swouat)
10. 330 TPJIHC-40000




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

[IpumepHasi CTPYKTYpa U cojiepKaHUe MYHKTA:

[TpomexxyTouHasi aTTecTalysl MO IUCHHUIUIMHE «DJIEKTPOIHEPIeTUYECKHE CUCTEMbI U
CeTH» BKJIIOYAeT TEOPETHUECKUE BOIMPOCH], IO3BOJISIIOIIME OLEHUTh YPOBEHb YCBOCHHS
00y4aromuMuUCs 3HAHUH, U MIPAKTHYECKUE 3aJJaHHs, BBIABISAIONINE CTETIEHb CHOPMUPOBAHHOCTH
YMEHHH M BIIaJIeHUH, MpoBOAUTCS B ¢dopMe dK3aMeHa U B (opMe BBINOJIHEHUS U 3alUTHI
KypCOBO# paboTBHI.

DK3aMeH MO0 JTaHHOW TUCIHUIUIMHE MPOBOAMUTCA B YCTHOU (popMe Mo 3K3aMeHalMOHHBIM
OuneraM, KaXKAblii U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOMPOCA U OJHO IMPAKTHUECKOE
3aJlaHueE.

IMoka3aTe/in U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJIMYHO» (5 6a/ioB) — 00yJaromuiics IEMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHHE
y4eOHOro Marepuana, CBOOOJHO BBHIMOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OIEpHUpYyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMIX TOBBIIIEHHON CIIOKHOCTH;

— Ha OLIGHKY «Xopouo» (4 Oamna) — oOyJaromuiics 1eMOHCTPUPYET CPETHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHSA, YMEHHSI OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYTHEHHUS [IPH aHAJTUTHYECKUX ONEpaLlUsX, IEPeHOCce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIlHH;

— Ha OIICHKY «Y/IOBJIETBOPHUTEIBbHO» (3 Oamna) — oOydaroImuics OEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIUH: B XOZE KOHTPOJIHBIX MEPOIPHITHI
JOTYCKAIOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
00yJaromuicsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyJAHEHUS TPU OINEPUPOBAHUU 3HAHUSAMH H
YMEHHSIMHU MPU X MEPEHOCE Ha HOBBIE CUTYAIUH;

— Ha OILICHKY «HEeYJI0BJIETBOPUTEJbHO» (2 Oamia) — OO0ydaroIHMiics JAEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKOro maTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, He
MOYKET MOKa3aTh WHTEIUICKTyalIbHbIC HABBIKM PEIICHHUs IPOCTHIX 337134,

— Ha OLICHKY «HeYyAOBJIeTBOPUTEJbHO» (1 Gayn) — oOydaromuiics He MOXeT MoKa3aTh
3HaHUSI HAa YPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WHQPOpPMAIUU, HE MOXKET II0Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.

KypcoBo#i mpoeKT BBITOTHSETCS IMOJ PYKOBOJCTBOM IIPENO/aBaTelisi, B MpOIecce ero
HamnMcaHusl 00ydYaroluiicss pa3BUBaeT HABBIKM K HAyYHOH paboTe, 3aKperuisis U OJAHOBPEMEHHO
pacmpsisi 3HaHHA, MOJNyYSHHBIE TPU H3YYEHUH Kypca «DIEKTPOIHEPTeTHYECKHUE CUCTEMBI H
cetuy». [Ipyu BBIMOIHEHUM KypCOBOTO MpPOEKTa OOydaroUIMiics JOJDKEH MOKa3aTh CBOE YMEHHE
paboTaTte ¢ HOPMATHBHBIM MAaTEpUAIOM U APYTUMH JIMTEPATYPHBIMH HCTOYHHKAMH, a TaKKe
BO3MOXHOCTh CUCTEMATU3UPOBATh U aHAJIM3UPOBAThH (DAKTUUECKUN MaTepHal U CaMOCTOSITEIbHO
TBOPYECKH €r0 OCMBICIINBATH.

B mpouecce HamucaHus KypcoBOro IpoeKTa oOydaroluiics TOJDKEeH pa3o0paThesi B
TEOPETUYECKHUX BOMPOCaX N30PaHHON TEMBI, CAMOCTOSITEIHFHO IPOAHATH3UPOBATH MTPAKTUYESCKHIA
MatepHal, pa3o0paTs 1 000CHOBATh MPAKTHUECKUE MTPEIOKEHUS.

IMoka3aTe/iu U KPUTEPUH OLIEHUBAHUS KYPCOBOIO NMPOEKTA:

— Ha OIICHKY «OTJIU4YHO» (5 OayioB) — paboTa BBHIIIOJHEHA B COOTBETCTBUU C 3a/IaHUEM,
00yJaromuics TTOKa3bIBaeT BEICOKUH YPOBEHb 3HAHUH HE TOJIFKO Ha YPOBHE BOCITPOU3BEICHUS U
00BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHbIE HABBIKM pELIeHHs MpolieM M 3ajad,
HAXOXKJCHUS YHUKAIBHBIX OTBETOB K IPOOJIeMaM, OIICHKH U BEIHECEHUS] KPUTHUECKUX CY)KICHHIA;

— Ha OLIEHKY «Xxopomo» (4 Oamna) — paboTa BBHIIOJIHEHAa B COOTBETCTBHM C 33/1aHUEM,
o0yJaromuicsl TOKa3bIBaeT 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOM3BENEHHUS M OOBSICHEHUS
uH(pOpMaIlMK, HO W HHTEJUIEKTyaJbHbIE HABBIKM PEHICHHS NpoOJieM W 3ajad, HaXOXKIeHUs
YHHKQJILHBIX OTBETOB K TpoOIeMam;

— Ha OIICHKY «yAO0BJIETBOPUTEIbHO» (3 Oama) — paboTa BBIIOJIHEHA B COOTBETCTBHHU C
3aJjaHAeM, OOYYArOIIUICS TTOKa3bIBAa€T 3HAHUS HAa YPOBHE BOCIPOW3BEICHHUS W OOBSICHEHUS
uH(pOpMaIINU, HHTEJUICKTYaTbHbIE HABBIKHM PEIICHUS MPOCTHIX 3a]1aY;



— Ha OIICHKY «HeY/0BJIeTBOPUTEIbHO» (2 Oaa) — 3a1aHKe IPENoAaBaTeNsl BBIITOIHEHO
YaCTHUYHO, B MPOIECCE 3aLIUTHI paboThl 00YYAIOMIUICS JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE
MOXET ITOKa3aTh UHTEIJICKTyaJIbHbIC HABBIKH PELICHUS TOCTABICHHOM 3a1a4H.

— Ha OILICHKY «HeY/JA0BJIETBOPUTEJLHO» (1 0Oayn) — 3aganue mpenoaaBaTelis BHIIOTHEHO
YaCTHYHO, OOYdYalomMiiCs HE MOXKET BOCHPOM3BECTH M OOBSICHUTH COJEpKAHUE, HE MOXKET
N0Ka3aTh MHTEJUICKTyaJIbHbIC HABBIKU PEIIEHUS IOCTABJICHHOM 3a/1auu.



