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Pa6ouas nporpamma cocrasiena Ha ocHose PI'OC BO - 6akanaBpuar 10 HalPaBICHHIO

noprotoski 13.03.02 DnekTpodHepreTHKa W HJeKTpoTexnuka (nmpukas MunoGpaayku Poccnn
ot 28.02.2018 r. Ne 144)

PaBouass mporpamMma paccMoTpeHa M omoOpeHa Ha  3acenaHuu  Kadeape!
DNEKTPOCHAGKEHHS TTPOMBIIIIEHHBIX IIPENPHSI THH
22.01.2026, mpotokoi Ne 4

3aB. kadenpoi A.B. Bapranosa

Pabouas mporpamma oz106peHa MeTonuueckoi komuccued NMOnAC -
03.02.2026 r. mpotoxon Ne 5 j

TTpencenarens B.P. Xpamiuna
Pabouag mporpamMma cocTaBIeHa:
zaB. kadempoit DIIII, xan1. TEXH. HAYK A.B. Bapranosa

Peneuzenr:
3aM. HaganepHuKa DTO .
AO «MATHUTOT OPCKUI TUIIPOME?3»

A TO. JIuTBHHOB




JIner akryaauszanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanusaruu B 2027 - 2028
y4eOHOM rofy Ha 3aceqaHuu Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUI

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0opena s peanusaruu B 2028 - 2029
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B.EapraHOBa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena Juist peanuzanuu B 2029 - 2030
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS TIPOMBIIIICHHBIX MTPEAPHATHIH

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena juist peanuzanuu B 2030 - 2031
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS IPOMBIIIICHHBIX MTPEPHATHIH

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u omoopena s peanusaruu B 2031 - 2032
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEAPUATUHI

[IpoTrokom oT 20 . Ne
3aB. kadeapoii A.B. Bapranosa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

[lonrotoBka oOyuaromuxcsi B BOMNPOCAaX, CBSI3aHHBIX C M3YYEHUEM OCHOBHBIX
WCTOYHUKOB MHUTAHUS DJIEKTPOIHEPTHUEH 00BEKTOB, CTPYKTYPHBIX CXEM TJIABHBIX MOHIKAIOIIUX
MOJICTAHIN, PAOHHBIX AJEKTPUUECKUX CETell MUTAIOUINX YHEPrOCUCTEM, PAaCIIpEAECTUTEIbHbBIX
AIIEKTPUIECKUX CETEH BHYTPU3ABOJICKOTO JIEKTPOCHAOKEHHUS, PEIKUMOB PAOOTHI ANMEKTPUIECKUX
ceTeil.

2 MecTo THCHHIIMHBI (MOYJISA) B CTPYKTYpPe 00pa3oBaTeibHOIi MporpaMmbl

JucuumuimHa «OIeKTPOIHEPreTUUECKHE CUCTEMBI M CETU» BXOJIUT B 4acTh y4eOHOIO
wiaHa, (GOpMHPYEMYyI0 YYaCTHMKaMH 0O0pa3oBaTeNbHBIX OTHOLICHHWH 00pa30BaTelbHOM
IIPOrPaMMBI.

Jinss  W3ydeHWs  AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHUS  (YMEHMs,  BIAQJCHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUILINH/ IPAKTUK:

DNEeKTpOIHEPreTHKA

OO6mrast sHEpTeTHKA

MaremaTruyeckue 3a/1auv YHEPreTUKHU U TpuMeHeHne D BM

3Hanus (YMEHHMs, BIaJCHUs), OJyUYCHHbIE NPH M3YyYCHUU TAaHHOW TUCHUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUEHUS U CLUILINH/TIPaKTHK:

VYpapieHue KaueCTBOM 3JIEKTPUIECKON SHEPTUH

IIpon3BoacTBEHHAA-TIPEANINIOMHAS IPAKTHKA

ITonroroBka k cra4e u cjada rocyapCTBEHHOTO HK3aMEHA

[ToaroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATU()UKALMOHHOM pabOTHI

OnepaTuBHO-INUCIIETYEPCKOE YIIPABICHHUE B dJIEKTPUUECKUX CETIX

HanexHoCTb crcTeM 2J1eKTPOCHA0KEHUS

DnexTpocHabKeHue

Peneiinas 3amura ¥ aBTOMaTH3aLMs JIEKTPOIHEPTETUYECKUX CUCTEM

DNEKTPUYECKHUE CTAHLIIUU U IIOJCTAHIINH

IIpon3BoCTBEHHAS-TEXHOJIOTNYECKAs! TPAKTUKA

IIepexonHbIE IPOLECCHI B AIEKTPOIHEPTETUYECKUX CUCTEMAX

3 Komnerenuuu odyuyamwuerocsi, popMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4eHUs

B pe3ynbrare ocBOCHHS TUCHUIUIMHBI (MOAYNS) «DJIEKTPOIHEPreTUUECKUE CHUCTEMBI U
CeTH» 00yJaronuiics OMKeH 001agaTh CIeIyIOIIMMH KOMIETCHIIUSIMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETECHITUN

[IK-3 CrnocobeHn npwHHMAaTh YYacTHE B MPOCKTUPOBAHHUH OOBEKTOB MpO¢ecCHOHATHHON
NeSITeIbHOCTH B COOTBETCTBHMM C TEXHHYECKMM 3aJaHMEM W HOPMAaTHBHO-TEXHUYECKOM
JOKyMEHTaIuen, comoaasi pa3aInyHble TEXHHYECKNE, YHEProdGEeKTUBHBIC U SKOJIOTHUCCKHE
TpeOOBaHUS W TPOBOAUTH OOOCHOBAaHME TPOEKTHBIX pEUICHUH, a Takke OQOPMIIATH
TEXHUYCCKYIO JOKYMEHTAINIO Ha PA3IMYHbIX CTaMIX Pa3pabOTKU IPOEKTa

[K-3.1 PazpabGateiBaeT u odopMIIseT KOMIUIEKTHI TPOEKTHOH u paboueit
JTOKYMEHTAIIMH TPOCTBHIX Y3JI0OB CHCTEMBI 3JIEKTPOCHAOXKEHUS OOBEKTOB
KaIllUTaJIbHOTO CTPOUTENLCTBA

[K-3.2 BeiOupaer onTUManmbHBIE TEXHMYECKHE pEIIeHHs [Uid  pa3paboTKH
OTACNBHBIX PA3JeOB HA pAa3IMYHBIX CTAAHUAX TPOEKTa CHCTEMBI
AJIEKTPOCHA0XKEHHS 00bEKTA KAUTAIEHOTO CTPOUTENBLCTBA

[K-3.3 BriOupaer o60opynoBaHue A1 OTACTBHBIX PA3/IEIOB MPOEKTA HAa PA3TUUHBIX
CTaAMAX TIPOEKTHUPOBAHHUS CHCTEMBI  3JIEKTPOCHAOXKEHHS  OOBEKTOB
KaIllUTaJIbHOTO CTPOUTENLCTBA




[IK-5 CnocobeH oreHMBaTh HOPMalbHBIC, YTSDKEICHHBIE M IOCICaBAPUNHBIE PEXKUMBI U
JUKBUIUPOBATH aBAPUIHBIC PEKHMBI pA0OTHI 00BEKTOB PO ECCHOHAIBLHOM IS TEILHOCTH

[K-5.3

CocraBisieT cXeMbl 3aMelIeHUsT Ha O0O0CIy)XMBaeMOM OOOpYIOBaHUH,
paccumThIBAaCT  MapaMeTphl  peKMMa  KOPOTKOTO  3aMBIKaHUS — Ha
obopynoBanun PY u JIOII, paccuntbiBaeT M BBIOMpAET YCTAaBKU H
XapaKTEPUCTHUKHU YCTPOUCTB P3A




4 CTpyKTypa, 00bEM U coiepkaHue TUCHUILTHHBI (MOLYJI51)
OO6mmast TpPy10eMKOCTh TUCIMUILIMHBI COCTABIISIET / 3a4€THBIX eIUHMI] 252 aKaJl. 4acoB, B

TOM YHUCJIC:

— KOHTaKTHas padorta — 16,1 akaz. 4acoB:
— aynutopHas — 12 akaj. 4acos;
— BHeaynutopHas — 4,1 akasn. yacos;
— caMocCTosITeNbHAs padoTa — 227,2 akaj. 4acoB;
— B popme npakTudeckoit moarotroBku — 0 akaj. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

®dopma arTecTali — KypCOBOM MPOEKT, IK3AMEH.

Pasgen/ rema
JIACIATIINHEL

Kypc

AynuTtopHas
KOHTaKTHas pabora
(B akap. yacax)

11a0.
3aH.

IIPAaKT.
3aH.

Jlek.

CamMocrosTenbHas

pabota cTyaeHTa

Bun
CaMOCTOSITCIIbHOMN
padoTsl

Dopma TEKyIIEro
KOHTPOJIS
YCIIEBaEMOCTH U
MIPOMEXYTOUHOMN
aTTecTaluu

Kon
KOMIIETEHIIMH

1. Pazpgen 1

1.1 OcHOBHBIE HCTOYHUKH
IUTaHUS  DJIEKTPOIHEPTHU
00bexTOB. COBpEMEHHBIE U
HEPCIICKTUBHBIE HMCTOYHHKH
3JIEKTPOIHEPTUH. Tyt
SIEKTPUIECKUX CTaHIHH,
YYacTBYIOIINX B BHIPaOOTKE
anexTpodHeprud. OCHOBHBIE
0COOEHHOCTU  Pa3/IMYHBIX
THIIOB JJIEKTPOCTAHIINH.
OcHOBHBIE TpeOOBaHUS K
TJIAaBHBIM cxemMam
3JIEKTPOYCTaHOBOK.
I'maBupie  cxempr  TOII.
I'naBHBIC MTOHIDKAIOINE
HOACTAHINU, UX CTPYKTYPBL,
cXeMbl. BpiOop wuwmcna wu
MOIIHOCTH
TpaHcHOPMATOPOB CBSI3M Ha
TOI1 u MTOACTAHITUAX.
OcHoBHOE
3JIEKTPOOOOPYAOBaHNE

KoncnektupoBan

1€ BOIPOCOB JUIs

CaMOCTOSTEIbHON
IpopabOTKU

Koncnexr

MK-3.2,
IK-3.3,
IK-5.3

HWroro no pazaemy

2. Pasnen 2




2.1 OOmme cBenenus o6
JJIEKTPOIHEPTETHUECKUX
CHCTEMAX. OcobennocTu
JJIEKTPOIHEPTETHUECKUX
CHCTEM, MX KJIACCU(pHKALSL.

Tursl KOHQUTrypauui
INEKTPHYECKUX ceTei.
Oo0benuHenne
9HEPreTUUCCKHUX CHUCTEM.
Vmpasnenue

3JIEKTPOIHEPTreTHYECKUMU
cuctemamu. llmanupoBanue
U MIPOEKTHPOBAHHE Pa3BUTHUS

SHEPTrOCHCTEM. Pexumbl
3JIEKTPOIHEPreTUYECKOM

CHCTEMBI. banauncer
AaKTHUBHBIX W PEaKTHBHBIX
MOIIHOCTEM B

9HEProCUCTEME, MEPHI MO HX
obecrieyeHuto.  [IpuHOKTIBI
oOecricueHUs HAACKHOCTH,
PE3epPBUPOBAHUS M KayecTBa
INEKTPOIHEPIHU B
3JIEKTPOIHEPTETUIECKON
cHucTeMe.

Koncnexrnposan

rie BOTIPOCOB ISt

CaMOCTOSITCIIbHOMN
MpOpaboTKH

Koncnexr

IK-3.1

Hroro no pazmeny

3. Paznen 3




3.1 Ilepenaua "
pacmpezeneHue
3JIEKTPOIHEPTUH.
DneKTpUYecKue  Harpy3Ku
Y3JIOB BJIEKTPUYECKUX CeTel,
IPE/CTaBICHHE HArpy30K B

pacyeTHBIX cxemax
SIEKTPUIECKUX cerei.
CxeMbl 3aMEIICHUS JIMHHM,
TpaHchopMaTopoB u
aBTOTPaHC(POPMATOPOB.
Onpenenenne mapameTpoB
cXxeMm 3aMelleHHs
Pa3NIU4HBIX 3JIEMEHTOB
SIEKTPUIECKUX cerei.
DJeMeHTHI TEOPUH Teperadn
SHEpruu 1o JIUHUAM
3JeKTpU4eCcKOr ceTu. JInHnm
3JeKTponepeiaun
NIEPEMEHHOT0 u
MOCTOSIHHOT'O TOKA BBICOKHUX,
CBEPXBBICOKUX u
YIBTPaBBICOKUX
HaNpsDKEHUH. Pacuer
PEeXUMOB TUHANA
3JIeKTponepeiayn u
JJIEKTPUYECKUX  ceTell B
HOPMAaJIbHBIX u
MOCIeaBapUUHBIX PEKUMAaX.
IlonuzurensHble,
MIOBBICUTEIIBHbIE,
peoOpa3oBaTeIbHbIE u

HWHBEPTOPHBIC  ITOACTaHIIUH
DJICKTPOIHEPICTUICCKUX
CUCTCM. HpI/IHHI/IHI/IaHLHHe

CXEMBbI JNEKTPUUECKUX
COETMHEHUI paloOHHBIX
MOJICTAHIHH. [Tyt

HOBBIIEHNUST  TPOIYCKHOM
CIOCOOHOCTH
JNEKTpONepeIaym.
Perynuposanue
HaNpsDKCHUS] W YacTOTHl B
3JIEKTPOIHEPTETUIECKON
cucreme. OOuue cBeneHUS
[0 ONTHMH3ALHUH DPEXHMOB
3JIEKTPOIHEPreTUYECKUX
CHCTEM.

KoncnektupoBan

1€ BOIPOCOB JUIs

CaMOCTOSTEIbHON
IpopabOTKU

Koncnexr

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

Wroro no pazmeny

4, Paznen 4




4.1 KonctpykTuBHOe
BBITIOJTHCHUE JIMHUH
SIEKTPUIECKUX cerei.
OOmas XapaKTepUCTHKA
YCIOBHI padoThI
BO3YIIHBIX JIUHUH.
IIpoBona, H30JISIIHS,
JMHEeHHAsT apMarypa
BO3IYIIHBIX JIMHUH, OIOPEI
JIDIL XapaKTepucTHKa
KabeJIbHBIX JIMHUHA u
YCIOBHUS ux paboTsI.
OCHOBHBIE ~ CBEIEHUSI O
KOHCTPYKIUSX Kabenedl u
KaOeJbHOH apMarypebl.
ToxompoBoab!
MIPOMBILIICHHBIX
npennpusatuii. BryTpennue
3JIEKTpUYECKHe JIMHUH,
BBINIOJTHEHHBIE  TIPOBOAAMH,
LIHYPaMH.

22,2

IlogroroBka k
BBITTOJTHEHHIO U
3aIIUTE
n1abopaTopHBIX
pabot Ne70, 76,
77,79, 79a.
Koncnexrnposan
Ue BOIPOCOB IS
CaMOCTOSITECILHOMN
MPOpaboTKH

3amuTa
1a00paTOPHBIX
pabot Ne70, 76, 77,
79, 79a

IK-3.1,
IK-3.2,
IK-3.3

HWroro no pazaemy

22,2

5. Paszgen 5

5.1 Pacuer paiiOHHBIX U
MECTHBIX
pacipenenuTeNnbHbIX CeTeH.
ITapameTpsl 3IEKTPUYECKUX
ceTeil. IIpoexTupoBanue
3IEKTPUYECKUX cereit
IHUTAIONIUX  JHEPTOCHUCTEM,
BKJIIOYasi BBIOOP CXEMHBIX
peueHun, napaMmeTpsl
OCHOBHOTO
3JIEKTPOOOOPYAOBAHHS.
OcobeHHOCTH pacuera
MECTHBIX  ceTed. Pacuer
3aMKHYTBIX 9JIEKTPHUECKHX
ceTell; pacnpeneneHue
MOIIHOCTEH B JIMHHUAX C
JIByXCTOPOHHUM IIUTaHUEM,
pacmpenenenne MOIIHOCTeH
B JIMHUSAX C JIBYXCTOPOHHUM
OWTaHWEM  IIPU  Pa3HBIX
HaNpsHKEHUSX B
MHUTAaTENbHBIX MYHKTaX;
pacrnpeieieHue MOIHOCTEN
C Y4€TOM HOTEPb MOILIHOCTH
Ha ydacTkax CeTH.
Pacnipenenenne mommuocten
B CJOXHBIX  3aMKHYTBIX
ceTsix. PacyeTsl OCHOBHBIX
PEXUMOB U DEryJIUpOBaHUS
HaINpsHKEHHSL.

1,5

15

KoncnektupoBan
1€ BOIIPOCOB JJIS
CaMOCTOSTEIbHOMN
IpopabOTKU
[lonroroBka k
BBINTOJTHEHUIO U
3aIInTe
1a00paTOPHBIX
pabot Ne 73, 74,78

KoHncrnekr, 3ammura
n1abopaTopHBIX
pabot Ne 73, 74, 78

IK-3.1,
MK-3.2,
ITK-5.3

Hroro no pazneny

1,5

15

6. Pasnen 6




6.1 BwiOOp cedeHHId KM
npoBosioB BJIDIT u kabeneit
— OcHOBBI BBIOOpA CEYCHUIA
TIPOBOJIOB 31 kabeneil.
Bri6op SKOHOMHYECKH
1enecooOpa3HpIX — CeueHHi
MPOBOJOB M Kabenew; BEIOOp
CCYCHUII TMPOBOJAHUKOB B

KoncnektupoBan
MECTHBIX CeTsX o 1e BOIPOCOB 1St
JIOITyCKaeMOH rnorepe p . Koncnekr IK-3.3
CaMOCTOSTENbHON
HAaIpSHKCHHUS, obnactu
IpopabOTKU
MIPUMEHEHUS
JOTIOJHUTENIBHBIX — YCIOBUH
mpu  BBIOOpE CEYCHUH 110
JIOITyCKaeMOH norepe
HaNpPSHKSHUSL. IIpoBepka
CeYeHUN MIPOBOJIOB u
kabeqell MO  YCJIOBHSIM
Harpesa.
HWroro no pazaemy
7. Paznmen 7
7.1
TeXHUKO-YKOHOMUYECKHE
pacyeTsl NIEKTPUUYECKUX
ceTeit - OcHOBHbIE
TEXHUKO-9KOHOMHYECKHUE
MOKa3zaTeIl H  KPUTEPUH
BbIOOpa ONTHUMAIILHOTO
BapUaHTa  JJICKTPHYCCKOM
KoncnektupoBan
CeTH. BepositHOCTH
Ue BOIPOCOB IS I1K-3.1,
MepEepPHIBOB . Koncnekr
CaMOCTOSTENIbHOI I1K-3.2
3IEKTPOCHAOKEHHSI u
MpOpaboTKH
HaJISKHOCTh 9JIEMEHTOB

SJIEKTPUIECKOW CeTH. Yder
(akTOpa HANEKHOCTH NpPU

MIPOEKTUPOBAHUU
3JEKTPUIECKON CETHU.
OCHOBHbBIE MEPONPUATHA IO
CHIDKEHUIO NoTeph
3JIEKTPOIHEPTUHU.

Hroro no pazaery

8. Paznen 8




8.1 Pexxumbl paboTbI
JJIEKTPUYECKUX  ceTell B

COCTaBe JHEPreTUYECKOU
cucteMsl O0Imue CBeICHUS O
pabote JNEKTPUYECKUX
CHCTEM. PerynupoBanue

HaNpPsDKCHUSI ¥ PEaKTUBHOM
momHocTH.  CrmocoOsl
CpencTBa peryupoBaHus
HaIpPSOKCHHS B
INEKTPHYECKUX ceTsx.
bananc aKTUBHOM u
PEaKTHBHON MOIIHOCTEMN
AJIEKTPOIHEPTrETUIECKUX

CHCTEM. PerynupoBanue
YaCTOTHI. OcobennocTn
PEryJINpOBaHUS HAPSKCHUS

KoncnektipoBan
B QJIEKTPOCETSAX, OCHOBBI
Ue BOIIPOCOB IS
KOMITCHCAIIM ~ PEaKTHBHBIX N
CaMOCTOSITEIbHON
Harpy30k.CoBpeMeHHbIe 4 05 5 HDODAGOTKI Koncnexr, 3amura IK-3.1,
HCTOYHUKHU pEaKTHBHOU ' pop JIP Ne72 ITK-5.3
IToaroroBka k
MOIIHOCTH B 3JIEKTPUUSCKHX
CceTsxX HPOMBIIIIEHHbBIX BBITIOTHCHHIO 1
P 3amure JIP No72
MIPEANPUSITHI. Bribop
MOIIHOCTH HCTOYHHKOB
pPEaKTHBHOW MOLIHOCTH H
9KOHOMHYECKU
nenecoobpasHoe
pa3MeleHue nux B
anekTpocersix.KauectBo
SJIEKTPUIECKOW DHEPIHH U
ero obecneyeHue B
INEKTPOCETAX
MIPOMBILIICHHBIX
MIPEIIPUATHH. Bnusiaue
Ka4yecTBa INEKTPHYECKOM
SHEpPruu Ha paboty
INEKTPONPUEMHHUKOB u
JJIEKTPOATIAPATOB.
TlokazaTenu KauecTna.
HWroro no pazneny 0,5 5
9. IToaroroska K
MPOMEKYTOUYHOH aTTECTALNN
IK-3.1,
9.1 TIlomroroBka K claaue IToaroroBka k I1K-3.2,
4 Dk3aMeH
SK3aMeHa cllaue DK3aMeHa I1K-3.3,
ITK-5.3
Hroro no pazmeny
10. BeImomHEHHE  KypCOBOTO
MIPOEKTa
Pacuer,
MOJIrOTOBKA H
10.1 BeiOOp HOMHHAIBHOTO o (1;10 MULCHIC
HaIpPSOKCHHS u 0,5 10 fmena VYcrHblit onpoc. I1K-3.2
KOH(UTypauuu cetu p
KypCOBOTO
MPOeKTa
10.2 Bwibop umcma wu| 4
Pacuer,
MOIIHOCTH CHJIOBBIX
MOJrOTOBKA H
TpaHchopMaTopoB odpopmrcHHe
[MOHU3UTENIBHBIX 0,5 20 fmena VYcrHblii onpoc I1K-3.3
MOJCTAHINA, WX MPOBEpKa P
. KypCOBOTO
o Harpy304Hoit
MpOeKTa

CIIOCOOHOCTH




Pacuer,
MOJTOTOBKA U

10.3 Bribo BO3, HBIX o(opMIICHHE .
. p Ay 20 bop VYerHslit onpoc IK-3.3
JIMHUH 3JICKTpOIepeaayn paszaena
KypCOBOTO
MPOEeKTa
Pacuer,
MMOJArOTOBKA U
10.4 Br1bop paroHaIEHOTO A
. odopmienue N IK-3.2,
BapuaHTa  3JEKTPHYECKON 30 VYcrHelii onpoc
paszaena IK-5.3
ceTH
KypCOBOTO
MpOeKTa
Pacuer,
10.5 Pacuer MOATOTOBKA U
TEXHUKO-DKOHOMUYECKUX o(hopMIIEHHE .
M 20 Gop YcrHslii onpoc [K-3.2
IoKa3arejiei BapUaHTOB pasnena
AIEKTPUYECKOMN CeTH KYpCOBOTO
MpOeKTa
Pacuer,
. [IOArOTOBKA U
10.6 VYTouHeHHBIH pacuyer o qf[o MUICHHE
TIPUHSATOrO BapHUaHTa 10 zizlena VYerHbli onpoc I1K-3.1
SJIEKTPUIECKON CETH p
KYpCOBOTO
MPOEKTa
Pacuer,
MMOJArOTOBKA U
10.7 Bei6op o (1?0 MICHIC
KOMIIEHCUPYIOIIIUX 5 §3nena YcrHblii onpoc I1K-3.3
YCTpPOMCTB P
KypCOBOTO
MPOEeKTa
Pacuer
10.8 Bri6op ’
[IOArOTOBKA U
KOMMYTaIMOHHBIX odpopmrcHHe
anmnaparoB u CXEMBI 5 zizlena VYcrHblii onpoc I1K-3.3
MOAKIIIOYEHHUS  IOJCTAHIIUN p
KYpCOBOTO
K CETH
MPOEKTa
IloaroroBka IK-3.1,
10.9 3ammra KypcoBOro NoKJIaza u . I1K-3.2,
40 KypcoBoii npoekr
TpoeKTa JIEMOHCTPALMOHH I1K-3.3,
Oro JIHCTa I1K-5.3
HWroro no pazneny 160
Hroro 3a cemectp 227,2 9K3aMEH,KII
KYpPCOBOM HPOEKT
Hroro no nucrumiinHe 227,2 YP p >

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peann3anuu  NPelyCMOTPEHHBIX BHJOB  ydyeOHOM pabOThl B KauecTBe
00pa30BaTEeNbHBIX TEXHOJIOTMHA B TMPENOJaBaHUM JUCHUILTUHBI «DJIEKTPOIHEPTeTHUECKUE
CHUCTEMBI U CETH)» UCIOJIb3YIOTCS TPAAULIMOHHAS U MOAYIbHO-KOMIIETCHTHOCTHAS TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM M (OPMHUPOBAHHE OCHOBHBIX
IPEICTaBICHUA 10 Kypey «OJIEKTPOIHEPIreTUYECKHE CHCTEMBI M CETH» IPOUCXOIUT C
UCTIOJIb30BaHUEM MYJIBTUMEAUHHOTO 000PYAOBAHUSL.

Jlekmum mpoxoAsT B TpamauuuoHHOM (opme, B ¢dopme JEKIHMA-KOHCYIbTAIUH H
npobnemMHbIX Jekiuid. TeopeTwueckuil Marepuand Ha MPOOJEMHBIX JIEKIHIX —SBISETCS
pe3yabTaTOM YCBOEHHUS IOJIYYEHHOW MH(OpPMAIlMMU MOCPEICTBOM IOCTAHOBKH MPOOIEMHOTO
BOIIpOCa M IOMCKa IyTel ero pemeHus. Ha neknusx — KOHCYJIbTalUsAX H3JI0KEHHUE HOBOTO
MaTeprana CONpPOBOKIACTCS MOCTAHOBKON BOIPOCOB M JUCKYCCHEHW B IIOMCKAaX OTBETOB HA TH
BOIIPOCHI.

ITpu npoBeaeHUM NPAKTHUECKUX 3aHATUAX UCIONB3YIOTCS paboTa B KOMaHJE U METOAbI
IT.

CamocrodrenbHass paboTa CTUMYJIMpPYET CTYAEHTOB B IIpolecce IOArOTOBKU
pacueTHO-rpaduyeckux paboOT, NPH pEIIeHUH 3aJad Ha NPAKTUYECKUX 3aHATHUAX, IPH
HOJATrOTOBKE K KOHTPOJIbHBIM Pab0TaM U HTOTOBOM aTTECTALUH.

6 Y4eOHO-MeTOAUYECKOE 00ecedeHHEe CAMOCTOSTeIbHOI PadoThl 00y4aImmMXcst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHH s MPOMEKYTOYHOI aTTecTAMN
[IpencraBieHbl B PUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(POPMALIMOHHOE O0ecTieYeHUe TUCIIUILTHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Anrtonos, C. H. IlpoektupoBanue 31EKTPOIHEPTETHUCCKUX CUCTEM [DIIEKTPOHHBIN
pecypce] : yuebnoe mocodue / C. H. Auronos, E. B. Konormuies, I1. B. Konoruies, A. B. MBamuHa;
CrtaBpononbCKuid roc. arpapHsiid yH-T. — CtaBpomnoib, 2014, — 104 c. — TekcT : 3JeKTpOHHBIN. —
URL: https://znanium.com/catalog/product/514943 (nata oGpamienus: 21.01.2026). — Pexum
JOCTyTA: IO MOJIITUCKE.

1. 2. Iybuna, 1. A. DnekTposHepreTHYecKue CUCTEMBI U CeTH : ydyeOHoe mocooue / U.
A. lyouna, A. B. Bapranosa ; MI'TY. - Maraurtoropck : MI'TVY, 2017. — 1 sneKTpoH. ONT. AUCK
(CD-ROM). - 3arun. c TUTYIL 9KpaHa.

URL.: https://host.megaprolib.net/MP0109/Download/MObject/20505. — MakpooonekT. — Tekcr
. 9NIEKTPOHHBIN. — CBenenust foctynHsl Takxke Ha CD-ROM. - nara o6pamenus: 21.01.2026.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. HukonaeBa, C. M. DieKTposHEpreTHYECKUE CETH M CUCTEMbl: YdeOHoe mocobue /
Huxonaesa C. 1. — Bonrorpan : Bosrorpaackuid rocy1apCTBEHHbBIA arpapHblii YHUBEPCUTET,
2018. — 64 c. — Texkcr : anmexTponnbii. — URL: https://znanium.com/catalog/product/1007833
(mara obparmmenus: 21.01.2026). — Pesxum qocTyra: mo mOAMHCKe.

2. Hukonaesa, C. U. Pacuer pexxumoB snekrpuueckux cereil: [Ipaktukym / Hukonaea
C.W. - Boarorpan : Bonrorpaackuii rocyiapcTBeHHBIN arpapHsiii yauBepcutet, 2018. - 60 c. —
Tekcer : anexkrponnsiit. — URL: https://znanium.com/catalog/product/1007827 (nata oOparieHwus:
21.01.2026). — Pexxum 1ocTyMa: MO MOITHCKE.



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

3. AnanmueBa, C. C. DiexkTposHepreTuyeckre CHUCTeMbl M ceTH. IIpumepsl U 3ajauu :
yaeOnnk s By3oB/ C.C. AnmanmueBa, C. H. Illemror; mom HayuyHOW pemakmuei
E. H. KotoBoii. — 2-e¢ u3n. — Mocksa : HU3narensctBo FOpaiit, 2025. — 177 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-07672-1. — Tekct : snexkrpoHHbiid // OOpa3zoBarenbHas

miatrpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/564683  (mata oOpamieHus:
21.01.2026).

4. JlpikuH, A.B. DJEKTPO’HEPreTUYECKUE CUCTEMBI M CETH : y4eOHHWK sl BY30B /
A.B. JIsikun. —  MockBa :  UMzmarensctBo  Opaiitr, 2025.— 360c. —  (Bricmee
oOpazoBanue). — ISBN 978-5-534-04321-1. — Tekcrt : snekrpoHHbld // OOpazoBaTenbHas
mwiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/561003  (mara oOparieHus:
21.01.2026).

5. Kypnan «BecTHuK IOVYpI'Y. Cepus «DHEepreTuKa» -
URL: https://www.powervestniksusu.ru/index.php/PVS (mata oopamienus: 21.01.2026).

6. Kypnan «DNEKTPOTEXHUYECKUE CUCTEMBI u KOMIUIEKCHD) -

URL.: http://esik.magtu.ru/ru/ (nara obparenus: 21.01.2026).
7. XKypnan «Bectauk BaHOBCKOTO TOCYAapCTBEHHOTO YHEPTETUUECKOTO YHUBEPCUTETA»
- URL.: http://vestnik.ispu.ru/ (mata obpamenus: 21.01.2026).

B) MeToan4eckue yKazaHusi:

1. youna, U. A. IlpoexTupoBaHHE paliOHHBIX M MECTHBIX DJEKTPUUYECKHUX CETeH :
yuebHoe mocobue / U. A. Jlyouna, O. B. T'asukoa, A. B. Koukuna. — Marautoropck : MI'TY,
2013. - 1 omektpon. ont. guck (CD-ROM). - 3arm. ¢ Turyn. dkpaHa. —
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3908. — MakpooobekT. — TeKCT :
ANIeKTpOoHHBIN. — CBenenus noctymnHbl Takke Ha CD-ROM. - nara o6pamenus: 21.01.2026.

2. DIEKTPOIHEPreTHIECKUE CUCTEMBI U ceTH : yueOHoe mocodue / U. A. Jlyouna, O. B.
["a3uzoBa, A. B. Koukuna, FO. H. Konnpamosa ; MI'TY. — Maraurtoropck : MI'TVY, 2015. — 159 c.
. wi., tabn., cxemel. — URL: https://host.megaprolib.net/MP0109/Download/MObject/155. —
Makpoob6bsekT. — Tekct : anektponnsid. — ISBN 978-5-9967-0566-5. — Mmeercs medaTHbIHA
aHaJior. - nata oopamenus: 21.01.2026.

r) [Iporpammuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne norosopa Cpoxk neiicTBuS JTULEH3UU
'F\)/:, ifgszfilgﬁjow Ne 135 ot 17.09.2007 OeccpouHo

7Zip CBOOOTHO pa(i_l'IIgOCTpaHﬂeMoe BeccpoHo
MathCAD v.15

Education J1-1662-13 or 22.11.2013 0eccpovHO
University Edition

g‘gl;?? Kommac | 1 961.17 o1 16.03.2017 GecepouHo

FAR Manager cBOOOHO pacrlli(%OCTpaHﬂeMoe SecopouHo

Linux Calculate cBobOAHO pa%ISOCTpaHHeMOG OeccpouHo
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IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca CchlaKa

DnekTpoHHBIE pecypchl ondmuorexku MI'TY um.

I 1. Hocopa https://host.megaprolib.net/MP0109/Web

Poccuiickas ['ocynapcTBenHas Oubmuorexa.
Karasnorn

denepanbHOE TOCYAAPCTBEHHOE OFOIKETHOE
yupexnenue «DenepanbHbIil HHCTUTYT http://www1.fips.ru/
IPOMBIIIIICHHON COOCTBEHHOCTH)
HanmonaneHas nHGOpPMaMOHHO-aHATNTHYECKAS
cucremMa — POCCHIICKHIT MHIEKC HAYYHOTO https://elibrary.ru/project risc.asp
nutuposanus (PMHI)

https://www.rsl.ru/ru/4readers/catalogues/

OnextpoHHas 6a3za nepuoauueckux uznanuii 000

«IBUCy https://eivis.ru/

9 MartepuajbHO-TEXHHYECKOE 00ecneyeHne TUCUUTITHHBI (MOYJIs1)

MarepHuanbHO-TEXHHUECKOE 00ecIeueHNe JUCIUIUINHBI BKITIOUACT:

1. VYyeOuble ayauTopuM MJis TPOBEACHUA 3aHATHM  JIGKIMOHHOTO THMA —
MYJIBTUMEANIHBIE CPEICTBA XPAHCHHUSI, TIEpEAadd U TPECTaBICHUS HHPOPMAIIHH.

2. YdyeOHas ayauTopwsi IS TPOBEICHUS JIabOpaTOpHBIX paboT — maboparopus
ANIEKTpUUYECKUX H3MepeHni (MexdaxyiapTeTckas J1abopaTopusi MOJEIMPOBAHUS CHCTEM
anekTpocHaOx)eHuss ayzn. 217). JlabopaTOpHbIE yCTAaHOBKH, H3MEPUTEIIbHBIE MPUOOPHI IS
BBITIOJTHEHUS 1a00paTOPHBIX padoT:

- creng nabopatopubii KODCOCTI1-C-K «KauecTBO 3JEKTpOIHEPrUU B CHCTEMax
AIIEKTPOCHAOKEHUSY;

- KOMIUIEKT THUIIOBOrO JabopaTopHOro obopynoBaHus «OmnpeneneHue MOBPEKICHHIM
KaOCIbHBIX JTUHUI;

- cten mabopatopubiit 991-JI-H-P «Mopenb 3IeKTpOTeXHUYECKON CHCTEMBIY;

- KOMIUIEKT THUIIOBOTO 000pyAoBaHus «Moesb JUIMHHON JIMHUH 3JIEKTPOIIepEaaun».

3. VYueOHBIE ayaUTOPUU I TPOBEIACHUS NPAKTHUECKUX 3aHSATUH, TPYIIOBBIX U
WMHAUBUAYAIbHBIX KOHCYJIbTAINM, TEKYILIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalui — J0CKa,
MYJIbTUMEAUMHBIA IPOEKTOP, KPaH.

4. VYdeOHbIe ayJUTOPUH JUISI BHITIOJHEHHS KyPCOBOTO MPOEKTUPOBAHUS, TOMEIIECHUS IS
CaMOCTOATENILHON PabOThl 00YJaIOUIMXCsl — MEPCOHANIbHBIE KoMITbIOTephI ¢ Taketom MS Office,
BBIX0/IOM B MIHTEpHET U C JOCTYIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
YHHUBEPCHUTETA.

5. ITlomemenue st XpaHeHHs] W NPOPUIAKTHYECKOTO OOCTY)KHMBAHHS y4eOHOTO
000pyIOBaHUS — CTEIJIAXKH, CeH(BI 17151 XpaHeHUs y4eOHOro 000pyI0BaHUs; HHCTPYMEHTHI /IS
peMOHTA JTaO0paTOPHOTO 00OPYIOBAHUS.
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http://www1.fips.ru/
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MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PadoThI 00y4al0IIUXCA

[lo nucuummubHe «DIEKTPOIHEPTETUUECKHE CHUCTEMBI W CETW» MpPeAyCMOTpeHa
ayIUTOpHAs ¥ BHEAYAUTOPHAsl CAaMOCTOATEIbHAs paboTa 00yyaromuxcsl.

AynmuTopHas ~ caMocCTOsiTeNbHas — padoTa  CTY[ACHTOB  IpEAIoJjiaraeT  pelieHHe
pacueTHO-rpaduueckux padboT, MHAUBUAYAIbHBIX 3aJlaHUM, ayIUTOPHBIX KOHTPOJBHBIX paboT U
KYpPCOBOI'O MPOCKTA HA IMPAKTUYCCKUX 3aHATUAX, 4 TAKIKC BBIITIOJIHCHUA U 3allIUTY na60paTopHHx
paboTt Ha 1abOPaTOPHBIX 3aHATHSIX.

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB K IK3aMeHY:

1. Onpenenenue ceueHUi IPOBOJOB MO AOMYCTUMOM MOTEPE HAMPSIKEHUS TI0 YCIOBUIO
paBEHCTBA MJIOTHOCTH TOKA Ha BCEX Y4acTKaX CETH.

2. WMBonsuus Bo3aymHBIX U KaOembHbIX JIOII. [aGaputbl BO3AYINHBIX JIMHUN
aNeKTpornepenadud. MexaHu4eckuil pacyer.

3. PerynupoBaHue HaNpsDKEHUS B AJI. CETSIX U CUCTEMaX.

4. Bozaymaeie mTuHAM 371. iepenad. KoHcTpykTuBHOE UcmoaHeHne Bo3aymHbIX JIDIT.

5. Bribop cedeHus mMpoBOAOB MO YCIOBUIO MOCTOSIHCTBA CEYCHHUS IPOBOJOB HA BCEX
y4acTKax CeTH.

6. KauectBo 3nexrposnepruu. [lokazaTenu kayecTsa.

7. BbiOop ceueHus mpoOBOAOB MO YCIOBUIO MUHUMYyMa pacxoja MeTaa.

8. PerynupoBaHme HampsHKCHUS B SJICKTPUUECKUX CETSIX M3MEHEHHEM HaNpsDKeHUs Ha
IIMHAX DJI. CTAHIWIA.

9. Bbarapeu craTuyecknuxX KOHJACHCATOPOB U CHHXPOHHBIC KOMIIEHCATOPHI KaK UCTOYHUKHU
PEaKTUBHON MOITHOCTH.

10. PerynupoBaHue HAMpsOKEHHS B . CETSX M3MEHEHHEM COMPOTHBIICHUS IJIEMEHTOB
CETH.

11. Onpenenenne BeposiTHOcTH  mepepbiBoB  ODC  moTpeduteneii B CBA3M  C
MOBPEXKAAEMOCTHIO AJIIEMEHTOB.

12. KabenpHbie muaMNA. CIIOCOOBI MTPOKIIATKH.

13. BriO0p HOMHHAJIBHOTO HAMPSHKEHUSI B KOH(PUTYpAIUU CETH.

14. PerynupoBaHue HampspDKEHUS TiepepacipeieliecHueM peakTUBHON MOIITHOCTH.

15. PerynupoBaHue HanpsoKeHHs] K3MEHEHHEM K03 duiineHTa TpaHchopMaTopoB.

16. Cxemsbl 3amelieHHs JIMHUH 37eKTpornepenayn u TpanchopmaTopoB. Pacuer nuHmMit
3JIEKTpONEpeauy MO CXeMe 3aMeIlleHUs ¢ YYETOM TpaHCc(hOpMaTopoB.

17. HaponHoX03s1iiCTBEHHBIN yIIepO OT IepepbIBOB AIEKTPOCHAOKEHHS

18. MeTtosb! onipeiesieHns] MeCTa MOBPEXIACHUs Kabenen

19. Crpyxkrypa a11. cereit u cucrem. Onpenenenus. CHucTeMbl BHEITHETO ¥ BHYTPEHHETO
2C.

20. BoiOop ceuenwmii mpoBo1oB U Kadeneil. MeToas! BEIOODA.

21. yaTupyromue peaktopbl. OcoOeHHOCTH paOdOTHI, HA3HAYEHHE.

22. OCHOBHBIE UCTOYHHUKH IMUTAHUS 3/ 00BEKTOB. THIIBI BJI. CTAHIIUHA

23. ®axTopsl, onpeaenstonue noctpoenue cxem JC.

24. BpiOOp MOIIIHOCTH KOMIICHCHUPYIOIUX YCTPOMCTB TO YCIOBHIO PEryIHUPOBAHUS
HaIPSDKEHUS.

25. banaHc aKTUBHBIX U PEaKTUBHBIX MOIIIHOCTEH B 3JI. CETH U B CHCTEME.

26. PexxuMbl pabOThI HEUTPATH B DJICKTPUUECKUX CETAX.

27. OcHOBHBIE TPeOOBaHUS K CXeMaM 3JIeKTpocHaOxeHus. BriOop cxem u HampspkeHui
BIIEKTPUYECKHUX CETEHl.

28. OnpeneneHue  MOUIHOCTH  KOMIIGHCHUPYIOIIMX  YCTPOHCTB IO  YCIJIOBHIO
SKOHOMMYECKOH 11eJ1eCO00pa3HOCTH UX Pa3MEIlEeHUS.

29. Tpaucdopmaropsl ¢ yctpoiicteom PITH.



30. OcHoBBI BEIOOpPA CEUEHUIT MPOBOIOB U KaOelei.

31. 'maBHBIC 3a/1a4u TPOCKTUPOBAHUS U IKCILTyaTanuu cuctem IC.

32. CUHXpPOHHbIE KOMIIEHCATOPHI KaK UCTOYHUKU PEAKTUBHOM MOIIHOCTU. OCOOCHHOCTH
paboTHI.

33. OCHOBBI TEXHUKO-3KOHOMHYECKHX PACUETOB 1. CETH.

34. Be16op oTBeTBICHUH TpaHChoOpmMarTopa.

35. [opsnok pacyeTa 3aMKHYTBIX MECTHBIX CETEHl.

36. Bunpl moBpexaeHus kaoOeneii. OCHOBHBIE CBEIEHHUS O KOHCTPYKIIMU KaOemei.
CoenuHeHNs U OKOHIIEBaHUE Kabemew.

IlepeueHb 1a60paTOPHBIX PA0GOT U KOHTPOJIbHBIX BONPOCOB /ISl 3alIIMThI
JlaGoparopnass paGora Ne 70 «OmnpeneseHue MeCT NOBPEXIEHHMH B JHHHUAX
JJIEKTPUYECKHX CeTen»
[Tepeuncnute BO3MOKHbBIE BUbI MOBPEXACHUN JTUHUM SJIEKTPUUECKUX CETEH.
Kaxkue onepauuu Bximouaer cucreMa OMIL.
Kakue onepanuu Bximtodaet cuctema OMIL.
J11s 9ero He0OXOAMMO TIPOKUTATh U3OJISALIUI0?
JlocTonHCcTBa M HEAOCTATKH AUCTAaHIIMOHHBIX OMII.
Haiite knaccudukanuo Mmetogos OMIL
Kakue merogst OMII oTHOCATCS K UMITYJIBCHBIM?
Kaxkue metoasr OMII oTHOCATCS K KOHTAKTHBIM?
Ha3navenue u mpuHIMN neldCcTBHUS U3MepUTENsS HeomqHopoaHocTeit P5-10.

oSN~ N E

JlaGoparopHasi padora Ne 72 «McciaenoBanue pe:KUMOB HeWTpasau B TPEXGasHbIX
JJIeKTPUYECKHUX CeTAX HaNpsiKeHHeM /10 U Bbie 1 kB»

1. U3onupoBaHHass W TJIyXOo3a3eMJIEHHAs HEWUTpaii B JJIEKTPUUYECKUX  CETAX
HanpspkeHueM 1o 1 kB.

2. Bpibop pexuma paOOThl JJICKTPUUYECKONM HEUTpaau B DIEKTPUUECKHX CETAX
HanpspkeHueM Belie 1 kB.

3. JlocTomHCTBA M HEJAOCTATKH AJICKTPUUCCKON CETEH: ¢ M30JIMPOBAHHON HEUTPaJIbIO, C
KOMIICHCUPOBAaHHOIN HEUTPaJIbIO, C IIIyX03a3eMIEHHON U AP PEKTUBHO 3a3eMIIEHHON HEHUTpabIo,
00JacTh MPUMEHEHHS TAKUX CETEH.

4. IlocTpouTh BEKTOPHYIO IUAarpaMMy TOKOB U HaIIPsDKEHUIN ITPU 3aMbIKaHUM HA 3EMITIO
¢da3bl B B c€TH C M30JIMPOBAHHON HEUTPAIBIO.

5. IlocTpouTh BEKTOpPHYIO auarpamMmy TOKOB W HanpspkeHud mia cetu ¢ JI'P B
3JIEKTPUYECKON HEUTpAIU B aBAPUIHOM PEXKHUME.

6. B kakux ciydasx BO3HHMKAaeT HEOOXOJMMOCTbh 3a3€MJICHHS HEUTpanu uepes
nqyroracsimmii peaktop? Kakum cBOHCTBOM J0KeH 00a1aTh Jyroracsiiui peaktop?

7. 1lpuuuHBI ¥ YCIIOBUS NOSIBICHUS [IEPEMEKAIOLIECICS T1yTH U €€ MOCIECTBUS.

JlabopaTopnasi padora Ne 73 «OmnpenejieHne morepb JIEKTPHYECKOW JHEPIrUH B
pacnpeeTuTeJbHbIX CeTAX»

1. Kak onpenensitorcs noTepu akTUBHOM U peakTUBHON MoiHocTH JIOIT?

2. Kak nmpou3BoauTCs pacueT NOTeph MOIIHOCTU B Pa3BETBIEHHBIX CETAX?

3. Kakum  oOpa3om  ompemenstoTcss  HOTEPU  MOIMHOCTH B JIMHUU  C
PpaBHOMEPHO-PACIPEACICHHON HArpy3KOu?

4. Kak onpenensitoTcsi HIOTEpH 3IEKTPOIHEPTUU B IUHUAX?

5. Kaxumu Buamu noteps B TpaHchopMaTopax COIpPOBOXKAAETCS Meperiada MOIIHOCTH
yepes Hero?

6. Uro Takoe Bpems HaMOOJBIITUX TOTEPH?

7. Kak omnpenenstorcss HoTepyu aKTUBHOM M pEaKTUBHON MOITHOCTH B ABYXOOMOTOYHOM
Tpanchopmarope?

8. Kak onpenensroTcs moTepy AJIEKTPOIHEPTUU B ABYXOOMOTOYHOM TpaHchopmarope?



JlabopaTtopnass paGora Ne 74 «OnpenejeHne NapaMeTpoB YCTAHOBHBIIEroCsi
peKIMA IEKTPUYECKOH CeTH ¢ OTHOCTOPOHHHUM NMUTAHHEM»

1. OcHoBHBIE METO/IBI pacueTa pa30MKHYTBIX CETEH.

2. PacyeTHbIE CXEMBI SJIEKTPUUECKUX CETCH.

3. Cxembl 3aMeIleHHs TUHUN dJIeKTponepeaay U TpaHchopMaTopoB.

4. Pacuer pexxuMmMa JMHHUM SJIEKTpoOIepenad MpH 3aJaHHOM MOIIHOCTH HAarpysku
(HampspKeHHE B KOHIIE JIMHUY ITOCTOSTHHOE).

5. Pacuer pexuma JMHUM OSJeKTpornepenad IpU 3aJaHHOM MOIIHOCTH Harpys3Ku
(HampspKEHHE B Hayalle JIMHUU TIOCTOSHHOE).

6. Pacuer pexuMa JMHHUU IEKTpONEpeaay Py 3aJaHHOM TOKE Harpy3ku (HampspkeHue
B KOHIIE JJUHUU MTOCTOSIHHOE).

7. Pacder pexuMa JMHHUU IEKTPONEpeaay NpHu 3aJaHHOM TOKE Harpy3ku (HampspkeHue
B HayvaJie JUHUM TTOCTOSTHHOE).

Jladboparopnasi pabdora Ne 78 «MHcciaenoBaHue pe:xxuMoB padoThl JUHHH ¢
ABYXCTOPOHHUM NHUTAHUEM

1. IlpeumymiecTBa v HEJOCTATKU 3AMKHYTBIX CETEH MO CPABHEHUIO C PA30OMKHYTBIMH.

2. Pacnpenenenue MOIIHOCTEH B TUHUSAX C IBYXCTOPOHHUM MUTAaHUEM IPU OJJUHAKOBBIX
HaIPSKEHUSAX MTYHKTOB MUTAHUS.

3. OmpeneneHne ypaBHUTEIBHBIX TOKOB M HampspkeHuWid. B kakom ciydae oHHM
BO3HUKAIOT?

4. OpnHopoaHas TUHUSA. OCOOEHHOCTH pacyeTa.

5. Pacnpeznenenne MOIHOCTEN € Y4ETOM IOTEPh MOLITHOCTHU B CETH.

6. OcobeHHOCTH pacueTa pacnpeeseHus: MOIIIHOCTEH MPH ABYX TOUKaX MOTOKOpa3/ena.

7. TloTepu HanpPsHKEHUS B CETH.

JlabopaTopnasi pabora Ne 76 «Bo3ayniHble JHHUH dJIEKTpoNepeayn»
Haznauenue BO3AyIIHBIX JTUHHUM 37EKTPONEPEaUuH.

DneMeHTHI BO3AYIIHbBIX JIUHUHI 3JIEKTPOIIEpEIadH.

Koncrpykuuu, Mmatepuan u MapKu IpOBOJIOB.

N3omanus u nuHelHas apmarypa.

Haznauenue u KOHCTPYKLIUHU OTIOP.

Bubparus npoBosoB u 6oprda ¢ Hell.

«Ilnsacka» mpoBoAOB 1 0OpHOA ¢ HEH.

Tpancnosunus nposoxos BJL

BoznyiiHble TMHUY ¢ U30JISIMEN U3 CIIMTOTO MOJIUATUIICHA.

CoNoR~WNE

JlaGoparopHas padora Ne 77 «KabGeabHble TMHUM JJIEKTPOIEPeaaun»
DneMeHTHI KaOeNbHOH TNHUY.

Konctpykius kabenel ¢ 0yMaKHON MTPOIMMMTAHHONW W30JIAIIUCH.
Konctpykuus kabemneil ¢ miacTMaccoBOM H30JISAIHMEH.

MapkupoBKka CHIIOBBIX Kabenel HanpsbkeHueM 10 10 kB.
KoHCTpyKIIMs COCAMHUTENBHBIX MY(T.

KoHcTpyKins KOHIEBbIX My(T U 3a€N0K.

YCTpoHCTBO CTOMOPHON MY(THI.

CriocoObI TPOKIaKU KaOeIbHBIX JTUHUHN B 3eMJIC.

[Tpokinanka kabeabHBIX TMHUN B KaOETBHBIX COOPYKCHHSIX.

©COoNOA~ LN E

JlabopaTopnasi pabora Ne 79 «TokonpoBoabl NPOMBINIJICHHBIX NPeNPUSTHID
1. B kakux cimyyasix HaxoJAT IPUMEHEHHE MPOMBIIUIEHHbIE TOKOIPOBOIbI?

2. Buasl TOKOIPOBOJOB U MX OCOOEHHOCTb.

3. Oco0eHHOCTh EKTPOCHAOKEHHS] COBPEMEHHBIX YHEPTOEMKHUX TTPEATPUSITHIA.
4. Yro Ha3bIBAaETCS MOBEPXOCTHBIM d(hHekToM?



Yro HazbiBaercs 3P dexTom Oam3octu?

Kakue marepuanbl npuMEHSIOTCS 1J1s1 TOKOITPOBOAOB?

CriocoObI MPOKJIIAAKH TOKOIIPOBOJIOB.

XKecTkre HECCUMETPUYHBIE TOKOITPOBOBI.

. JKecTkre CHMMETPUYHBIC TOKOTIPOBO/IBI.

10. I'n6Gkue TOKOIIPOBOIBI.

11. TpyGuarbie TOKOIIPOBOIBI.

12. CpaBHuTenbHAS XapaKTEPUCTHUKA THOKUX M )KECTKUX TOKOITPOBOIOB.

LN O

KypcoBoii npoekT «BbI00p cXeM NMUTAKIIMX U paclpeaeuTeIbHbIX ceTei)

Coaepixanue padoThbI:

1. BsiOop koHGUTYypallU¥ U HOMUHAJIBLHOTO HAMPSIKEHUS BCEX y4acTKaX CETH.

2. Bwibop TpaHChHOPMATOPOB M CXE€M DIIEKTPUYECKUX COCTUHEHHA MOHH3UTEIbHBIX
MOJICTAHIIUH.

3. Br10op ceueHust mpoBOIOB BO3IYIIHBIX JTUHHIA 3JIEKTpOIepeauu, 00pa3yomux ceTh
HaMEUYeHHOUN KOH(UTypaIIUH.

4. Ormpenenenue 4Yuciaa 1 MOIIHOCTH TEHEPATOPOB U MOBBICUTEIBHBIX TPaHC(HOPMaTOPOB
Ha JJICKTPOCTAHIIHH.

5. OmpeneneHne TEXHUKO-IKOHOMHUYECKUX XapaKTEPUCTUK BAPHAHTOB CETH, MPHHSATHIX
K PaCCMOTPEHHUIO.

6. OmnpeneneHue 1enecO00Pa3HOTO pa3MEIICHUs KOMIICHCHPYIOUIMX YCTPOMCTB B
BIIEKTPUYECKON CETH.

7. ObocHOBaHHEe TpeOyeMbIX METOJOB M TEXHMYECKHX CpPEICTB pEryJIHpOBaHUS
HAIPSKCHUS.

Hcxoanbie faHHbIE 1JIS1 pacyeTa:

1. DnexrpocHabkeHHE paiioHa OCYHIECTBISETCS NIEKTPOCTAHIIMEH, pacOI0KEHHON B
nyHKTe A. Ha a5ekTpocTaHIuy NpearnoaaraeTcsi ycTaHOBUTh HE MEHEE IBYX I€HEPaTOpPOB.

2. Bo Bcex myHkTax kpome 1 u 3, uMeroTCS MOTpedUTENN NEPBOil, BTOPOM U TpeTheit
kareropuu. [Ipuuem norpedburenu TpeTbeit KaTeropuu coctaBisoT 15% ot obmieit Harpy3ku. Bo
BTOPOM U YETBEPTOM IYHKTaX MOTpeOHTENel MepBOil KaTeropuu HET, a MOTPEOUTENTH TpeThen
KAaTerOpuH COCTABISIOT 24% OT BCEH Harpy3KHu.

3. B pexunme HauOONBIIMX HArpy30K HalpsDKEHHE Ha IIMHAX CTAHIMM BBIIIE
HOMMHAJIBHOTO Ha 5%.

4. CBs3b C BHEPrOCUCTEMOI OCYIIECTBIIIETCS Yepe3 COOPHBIC ITMHBI SJEKTPOCTAHIIHH.

5. CTouMOCTh TOTEph 3MEKTPOIHEpruu cocravister 2,82 pyO./kBr 4, kosdpdumment
uHpsmm — 40.

6. BropuuHoe HanpspKeHHE Ha BCeX MoJcTaHuusAX mpunaTo 10 xB.

7. Ha TOHM3WTENBHBIX MOACTAHLIMIX MAOJDKHO OBITh OCYLIECTBICHO BCTPEYHOE
peryiIupoBaHHe HaIIPSHKEHMUSL.

8. DrnekTpuyeckas ceThb MPOEKTUPYETCsl JUIsl TPEThEro paioHa KIMMAaTHYECKUX YCIOBUI
(1 o BeTpy, U 110 TOJIOJNENY).

9. Uepe3 myHKT, 00O3HAYEHHBIM 3BE3I0YKOH, OCYIIECTBIAECTCS TPAH3UT AKTHBHOM
MOIIIHOCTH IO JIMHMSIM 3JIEKTPONEPENaud BBICOKOIO HanpspkeHus. BennunHa TpaH3UTHON
MOIIHOCTH paBHA COOCTBEHHOM Harpy3KH IMyHKTa IIPU 3aJaHHOM KO3 (UIIMEHTE MOIIHOCTH.

10. BzauMHOe pacnoyiokeHue MeKTPoCTaHuu A 1 myHKTOB (1...5) ¢ ydyerom macmraba
IIOKa3aHO Ha IIaHe. 3[eCh XK€ IPHUBEICHBI CBEJCHHUS O BEIMYMHE AKTMBHOW MOLIHOCTH Ps
HanOOJbIIeH pacueTHONW HAarpy3Kd AJIsi KaXKIOro IMyHKTa, ee KOod((UIIMEHTE MOIIHOCTU COSQ,
BPEMEHU HanOOJbIINX HArPYy30K 7yg.

11. TexHHKO-PKOHOMHUYECKOE OOOCHOBaHHME BBIOOpPa TpaHCPOPMATOPOB HA BTOPOI
MOJICTAHIINH.



IL1an PACHOJOXKCHUA HA MECTHOCTH 3JICKTPOCTAHIIHHA M1 MYHKTOB HAIPY3KH

1 | 4 , Macmirab:
e 3e ] ] 1 cm— 15 km;
AN O T O O A T, =7200 u;
P, .. =40MBr;
2* 'l A fe) 5 Ty v
| T | 1cm cosg =0,70.
[TynkT 1 2* 3 4 5
P, MBt 50 58 41 43 50
cos¢ 0,70 0,90 0,80 0,80 0,80

CrnenBONpoChHl K KypcoOBOMY MPOEKTY:

1.
2.
3.
4.

Br160op Mapku 1 ceueHus npoBoa0B Bo3aymHbIX JIDII.

Bb100p HOMUHATEHOTO HANPSKEHUS IIEKTPUIECKOM CETH.

Br160p KOMIIEHCUPYIOMINUX YCTPOMCTB B AIEKTPUIECKON CETH.

[TonpobHO paccMOTpeTh BOIPOCHI y4eTa HAPOIAHO-XO3SHCTBEHHOro yiiepba mpu

MepPEPHIBE AIEKTPOCHAOKESHUS TOTPEOUTEIICH.

5.

6.

7.
CeTsIX.

8.

9.

Br10op unca, MOIIHOCTH U THIIA TPAHC(HOPMATOPOB AIEKTPUUECKON CETH.
Bomnpoc onpenenenus najeHus 1 NOTEPb HANPSKEHUS B JINHUM.
Bonpoc BeiOOpa M pa3smenieHHss KOMIEHCHUPYIOUIMX YCTPOWCTB B 3JEKTPUYECKHUX

Br10op BapuaHTa ¢ y4eTOM HaJIS)KHOCTH.
Br100p T71aBHBIX CXEM ANIEKTPUIECKUX COSTUHEHUN JIEKTPOCTAHIIUN U TIOJICTAHIIAN C

BHIOOPOM KOMMYTAIIMOHHBIX allapaToB.

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

Bonpocs! onpenenenns noTepb MOIHOCTUA U JHEPTHH B SJIEKTPUUYECKUX CETAX.
Omnpenenenre MOIHOCTH KOMIIEHCUPYIOLIUX YCTPOMCTB.

Br16op koHpUTYpaIuu cxem 3JIeKTPOCHAOKCHHUS.

Bri6op TpancopmMaTopoB Ha MOJCTAHIUIX.

TexXHUKO-?KOHOMUYECKUI pacyeTa Mpy MPOEKTUPOBAHUHU MOJICTAHITUH.

Br10op cpencTB peryianpoBaHus HANPsKESHHUS.

Br16op oTBeTBNIEHNI Ha TpaHChHOpMATOpax MOICTAHITUH.

Br160p KOMIIEHCUPYIOMIUX YCTPOMCTB B AIEKTPUIECKON CETH.

Bb100p MeTO10B peryinupoBaHus HaNpsHKEHUH.



MPUJIOKEHMUE 2
(o0s13aTeNnBbHOR)

OueHovHbIe CPpeACTBA /1Jisl MPOBeIEHUs MPOMEKYTOUHOM aTTeCTALNHU
a) [lnanupyemble pe3yJbTaThbl 00y4YeHHs U OICHOYHbIE CPEACTBA /IVIsl MPOBEIeHUs MPOMEKYTOYHOM aTTecTalluu:

Kon
WHMKATOpa

Nuaukarop A0CTUKEHUS KOMIIETEHIIUI

OneHouHbIE CpeCTBA

IIK-3: CnocoGeH NMpUHUMATH y4acTHe B NMPOEKTHPOBAHMU 00bEKTOB MPO(EeCCHOHAIBHON 1eATeJTbHOCTH B COOTBETCTBMH € TE€XHHUYECKHUM
3aJjaHMeM ¥ HOPMATHBHO-TeXHHYECKOH [JOKyMeHTauMuel, co0awaasi pa3iuvyHble TeXHHMYECKHe, FHepProd(p(eKTuBHbIE U IKOJOTHYECKHE
TpeOOBaHNUSI U NMPOBOAUTH 000CHOBAHHME MPOEKTHBHIX pellleHuil, a Tak:ke 0(PopMJIATH TEXHUYECKYI0 JOKYMEHTALMIO HA PA3JIUYHBbIX CTAAUIAX
pa3padoTKH MPOeKTa

I1K-3.1

PazpabarsiBaer " odopmiser
KOMIUICKTBl TPOEKTHOH u paboueit
JOKYMEHTaIu1 IIPOCTBIX y3JI0B

CUCTEMBI 3JIEKTPOCHAOKEHUS 00BEKTOB
KaIlMTaIbHOTO CTPOMTEIBCTBA

ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB K JK3aMEHY:

1. BeiObOop MOIIHOCTH KOMIICHCHPYIOIIUX YCTPOWCTB
HaIPSKEHUS.

2. banaHc akTUBHBIX M PEAKTUBHBIX MOIIHOCTEH B 3J1. CETH U B CUCTEME.

3. Pexumbl pabOThI HEUTPaATH B DJIIEKTPHUECKUX CETAX.

4. OcHoBHBIE TpeOOBaHUS K CXEeMaM »3JIEKTpoCHaOeHHs. BbpIOOp cxeM u HampshKeHUH
BIIEKTPUYECKHUX CETEHl.

5. OmpeneneHne MOUIHOCTH KOMIEHCHPYIOIIUX YCTPONCTB IO YCIOBHIO 3KOHOMUYECKOU
11eJ1eCO00Pa3HOCTH UX pa3MEILEHUS.

6. ['nmaBHBIE 33124 IPOEKTUPOBAHUS U AKCILTyaTauu cucreM JC.

[0 YCJIOBHUIO PEryJIupOBaHUs

BbinosiHeHHe U 3a1UTA KYPCOBOI'O NMPOEKTA:

Tema «Bbp100p cXeM MUTAOIINX U PaCIIPEACTUTEIBHBIX CETEH)»

BrinonHenue ciaenyomux pas3aeiaoB KypcoBOTO MPOEKTa:

1. Bri6op koH(HUTYypaliii 1 HOMUHAJIBHOTO HAIPSDKEHUS BCEX y4acTKaX CETH.

2. Boibop TpaHcOpMAaTOPOB U CXEM JJIEKTPHUECKUX COCTUHEHUH TMOHU3UTEIbHBIX
MIOJICTAHIIUHN.

3. Boibop cedyeHus NMpoBOAOB BO3AYIIHBIX JMHUN 3IIEKTpONEepeaayu, oOpa3yloluxX CeTh
HaMEUYeHHOUN KOH(UTypaIHH.

4. Ormpenenenue ynuciaa ¥ MOUTHOCTH T€HEPATOPOB M MOBBICUTENBHBIX TPaHC(HOPMATOPOB Ha




Kon

Nuaukatop A0CTHKEHUS KOMIIETEHIINI

OueHOYHbIE CPENCTBA

MHIMKATOpa
AIIEKTPOCTAHLINH.
5. OmpeneneHne TEXHUKO-IKOHOMHUYECKUX XAPAKTEPUCTUK BAapUAHTOB CETH, NMPHHSTHIX K
PaccMOTPEHHIO.
6. OmpeneneHue 1e1€COO0PAa3HOTO  pa3MEIEHUs] KOMIIEHCHPYIOIIUMX  YCTPOMCTB B
AIEKTPUYECKOMN CETH.
7. O60cHOBaHUE TPEOYEMBIX METOJIOB U TEXHUUYECKHX CPEJICTB PEryIUPOBAHUS HANPSKEHUSI.
I1K-3.2 Bri6upaer ontumanbsible TexHuueckue | IlepedyeHb KOHTPOJIBHBIX BONPOCOB K IK3aMeHY:
pemeHust sl pa3paboTku oTAenbHbIX [ 1. BbIOOp cedeHus mpoBOAOB MO YCIOBUIO MUHMMYMa Pacxoja MeTallia.
pa3fenoB Ha pa3NMYHBIX cTamusax [ 2. OmpeneneHue BEpOsATHOCTH nepepbiBoB DC MoTpeOuTese B CBA3U C MOBPEXKIAEMOCTHIO
IIPOEKTa CUCTEMBI 3JIEKTPOCHAOKEHUS | JIIEMEHTOB.
00BEKTa KalUTAIbHOTO CTPOUTENBCTBA | 3. BBIOOp HOMHHATBLHOTO HANPSDKEHUS M KOH(PUTYpALIUH CETH.
4. HapomHOX034HiCTBEHHBIN yIIEpO OT MEPEPHIBOB IEKTPOCHAOKCHUS
5. ®akTopsl, onpeaenstoume noctpoeHue cxem JC.
6. OCHOBHBIE HCTOYHHUKHU ITUTAHUA 3/ 00BEKTOB. THUIIBI 3J1. CTAHIIUHA
7. OCHOBBI TEXHUKO-3KOHOMUYECKHX PACUYETOB 3JI.CETH.
8. Br10op oTBeTBICHUH TpaHCchopmMaTopa.
BbinoiHeHHe U 321UTA KYPCOBOI'O NPOEKTA:
BrinonHenue ciaenyomux pas3ieiaoB KypcoBOTO MPOEKTa:
5. OmpeneneHne TEXHUKO-IKOHOMHUYECKUX XAPAKTEPUCTUK BAapUAHTOB CETH, NMPHHSTHIX K
PaccMOTPEHHIO.
6. OmpeneneHue 1e1€COO0PAa3HOTO  pa3MEIlEHUs] KOMIIEHCHPYIOIIUX  YCTPOMCTB B
AIEKTPUYECKOMN CETH.
I1K-3.3 BriOupaer o0opyaoBaHue | IlepedyeHb KOHTPOJIBbHBIX BONIPOCOB K IK3aMEHY
OTIENbHBIX pa3fenoB mnpoekta Ha| 1. OmnpexaeneHue ceuyeHW MPOBOAOB MO AONYCTUMOM IOTEpe HANpSDKEHUS MO YCIOBHUIO

Pa3JIMUHBIX CTaAUAX MNPOCKTHPOBAHUSA
CUCTEMBI AJIEKTPOCHAOKEHHS 00BEKTOB
KalluTaJIbHOI'O CTPOUTCIILCTBA

PaBEHCTBA MUIOTHOCTH TOKA Ha BCEX YYacTKax CETH.
2. V3onsauusi BO3AYIIHBIX W KaOEIbHBIX
aNeKTpornepenaud. MexaHu4ecKuil pacyer.
3. Bozmymasie nunun 31. nepegad. KoHCTpyKkTHBHOE HcTioHEHUE BO3MyHbBIX JIDIT.

JIDII. TaGapuThl BO3AYIIHBIX JUHUN




Kon
WHIAKATOpa

Nuaukatop A0CTHKEHUS KOMIIETEHIINI

OueHOYHbIE CPENCTBA

4. BBIOOp ceueHus MPOBOJIOB IO YCIOBHIO TOCTOSIHCTBA CEUEHUS MIPOBOJIOB HA BCEX yYaCTKAaX
CeTH.

5. barapen craTHUecKHX KOHAECHCATOPOB M CHHXPOHHBIC KOMIEHCATOPBHI KaK HCTOYHUKHU
PEaKTUBHON MOITHOCTH.

6. PerynupoBaHue HaNpspKEHUS B 3J1. CETAX M3MEHEHUEM CONPOTUBIICHHUS JIEMEHTOB CETH.

7. Kabenpubie muaIM. CrIOCOOBI MPOKIIATKH.

8. Cxembl 3aMelleHHUsl JIMHUM DSJeKTporepenaud W TpaHcpopmaropoB. Pacuer nuHui
JIEKTPOIIEPEauy 110 CXEME 3aMEIIEHUs C yUeTOM TPaHC(HOPMaTOPOB.

9. Mertozpl onpeaesieHus: MecTa MOBpeXkIeH!s Kabenen

10. CtpykTypa a11. cereit u cucteM. Onpeaenenns. CucteMbl BHENTHETO U BHyTpeHHero OC.

11. Beibop ceueHwuii mpoBo1oB U kabeneil. MeToas! BEIOODA.

12. lyatupyromue peakropsl. OcoOeHHOCTH pabOTHI, HA3HAYEHHE.

13. Tpancdopmaropsl ¢ ycrpoiicteom PITH.

14. OcHOBBI BBIOOpA CEUEHUI MMPOBOJIOB U KabemeH.

15. CUHXpOHHBIE KOMIIEHCATOPBl KaK HCTOYHUKU PEAKTUBHOM MOIIHOCTH. OCOOEHHOCTH
paboTHL.

BoinoJsiHeHHe U 321U TA J1a00PATOPHBIX PadoT
JlaGoparopHasi padora Ne 76 «Bo3ayuinpie JUHUH 3JIeKTPOIepeaadn»
HasznaueHnue BO3MyIIHBIX JIMHUHM 3JIEKTPOIIEPEIayu.
DJIeMEHTBI BO3IYIIHBIX JIMHUHN 3JIEKTPOIepeIayu.
Konctpykuuu, Marepuan 1 MapKu IIpOBOIOB.

M3onsuus u 1uHEHas apMarypa.

HaszHnaueHnne 1 KOHCTPYKLIMU OMOP.

Bubpanus mpoBoaoB u 60pbba ¢ Hel.

«[Insickay mpoBoI0B ¥ 6OpbOa C HE.

Tpancnozunus nposoio BJI.

Bozayuineie TuHAN ¢ M30JSUKUENH U3 CIIUTOTO MOJIUATUIICHA.

CoNo~WNE




Kon
WHIAKATOpa

Nuaukatop A0CTHKEHUS KOMIIETEHIINI

OueHOYHbIE CPENCTBA

JlabopaTopnasi padora Ne 77 «KalebHble THHUM YJIEKTponepeIadu»

©CoNooA~wWNE

DneMeHTHI KabelbHO JTMHUH.

Konctpykuus kabeneit ¢ OyMakHOW TPONUTAHHON H3O0JISAIHEH.
Konctpykius kabenei ¢ miacTMacCoBOM HU30JISITUEH.
MapkupoBKa CHIIOBBIX KaOesnelt HanpspkeHuem 10 10 kB.
KoHcTpyKins coeTMHUTENbHBIX MY(]T.

KoHCTpyKIns KOHIEBBIX MY(DT U 3a€NI0K.

YCTpoiCTBO CTONMOPHON MY(THI.

CriocoObI MPOKIIATKK KaOEIbHBIX TUHUH B 3EMIIC.

[Ipokiagka KaGenbHBIX JTUHUHN B KAOETBHBIX COOPYKEHUSX.

JlaGoparopuasi padora Ne 79 «ToxkonpoBoabl NPOMBINIEHHBIX NPeANPUATHIN

©CoNoUR~WNE

B kakux cimy4asx HaXoJIsAT IPUMEHEHUE TPOMBIIUICHHBIE TOKOTIPOBOIBI?
Bubl TOKOIPOBOIOB M X OCOOEHHOCTD.

OcoOEHHOCTD AIIEKTPOCHAOKEHUSI COBPEMEHHBIX SHEPTrOEMKHUX MPEITPUATHI.
UTto Ha3bIBaeTCs MOBEPXOCTHBIM 3P hekToM?

Yro HazbiBaercs 3P dexTom Oau3octu?

Kakue marepuanbl npuMEHSIOTCS 1151 TOKOITPOBOAOB?

CriocoOsbI MPOKJIaJKK TOKOIIPOBOIOB.

KecTkue HeccUMETPUYHBIE TOKOTIPOBOIBI.

XKecTtkre cuMMEeTpUYHBIE TOKOIIPOBO/IBI.

10. T'ubxue TOKOPOBOIBI.
11. TpyOuatbie TOKOTIPOBO/IBI.
12. CpaBHHTENTBHAS XaPAKTEPUCTUKA THOKUX U )KECTKUX TOKOIIPOBOJIOB.

BbinosiHeHHe U 3a1UTA KYPCOBOI'O MPOEKTA:
BrinmonHenue crneayonmx pa3ienoB KypcoBOro npoeKTa:

2. Boibop TpaHchOpMAaTOpOB U CXEM JJIEKTPHUYECKUX COCTUHEHUN
MIOJICTAHIIUH.

INOHU3HUTCIBbHBIX




Kon
WHUKATOpa

Nuaukatop A0CTHKEHUS KOMIIETEHIINI

OueHOYHbIE CPENCTBA

3. Boibop cedyeHus NMpoBOAOB BO3AYIIHBIX JHMHUN 3IIEKTpONEpeaayH, oOpa3yloluXx CeTh
HaMEUYeHHOUN KOH(UTypaIIUH.

4. Ormpenenenue 4uciaa ¥ MOUTHOCTH T€HEPATOPOB M MOBBICUTENIBHBIX TPaHC(HOPMATOPOB Ha
JIEKTPOCTAHIIUH.

IIK-5: Cnoco0eH oneHMBaTh HOPMAaJbHbIC, YTSKeJeHHbIC H MOC/IdeaBapUiiHble PeXKHMbI M JHKBHAUPOBATH aBApPHilHbIC PeKUMbI PadoOThI

00LEKTOB II

o(pecCHOHATILHOM 1eITeJIbHOCTH

I1K-5.3

CocTaBisieT CXEMBI 3aMCIICHUSA Ha

00CITy’)KUBAaEMOM 00opy10BaHuUH,
pPAaCCUHMTBIBACT IapaMeTpbl pPEeKUMa
KOPOTKOTO 3aMBIKaHHSI Ha
o0opyIoBaHUA Py " JIDTI,

paccuMThIBaeT M BHIOMPAET YCTaBKU U
XapaKTEPUCTUKHU yCTporcTB P3A

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB K IK3aMEHY:

5. PerynupoBaHue HampsDKEHUS B AJ1. CETSIX U CUCTEMaX.

6. KauectBo anekrposneprun. [lokazarenu kauecTna.

7. PerynupoBaHue HAMPSHKEHUS B AJIEKTPUUECKUX CETSIX M3MEHEHHEM HANIPSKEHUS Ha IIIMHAX
3J1. CTAHIIUH.

8. PerynupoBanue HanpsHKCHUS MepepactpeeICHHeM PEaKTUBHOM MOIITHOCTH.

9. PerynmupoBanue HanmpsuKeHUsI H3MeHeHHEM KoddduireHTa TpanchopmMaTopos.

10. [Nopspok pacyera 3aMKHYTBIX MECTHBIX CETEHl.

11. Buns noBpexaenus kabeneir. OCHOBHBIC CBEJICHUS 0 KOHCTPYKIMHU Kadenei. CoequHeHuns
1 OKOHIIEBaHHE KabOeei.

BrinosiHeHnue u 3ammTa JIa0OPAaTOPHBIX PadoT
JlaGoparopnas paGora Ne 70 «OmnpeaejeHue MecT TMOBPEXIEHHH B JHHHUAX
JJIEKTPUYECKHX CeTen»
[Tepeuncnute BO3MOKHbBIE BUbI MOBPEXKACHUN JTUHUM SJIEKTPUUECKUX CETEH.
Kaxkue onepauuu Bximodaet cucreMa OMIL.
Kakue onepanuu Bximtodaet cuctema OMIL.
J11s 9ero He0OXOAMMO TIPOKUTATh U3OJISALIUI0?
JlocTonHCcTBa M HEAOCTATKHU AUCTAaHIIMOHHBIX OMII.
Haiite knaccuduxanuo metogos OMIL
Kakue merogst OMII oTHOCATCS K UMITYJIBCHBIM?
Kaxkue metoasr OMII oTHOCITCS K KOHTAKTHBIM?
Haznavenne u mpuHImn nerdcTByst u3MepuTens HeoaHopoanocteit P5-10.

©CoNooA~wWNE
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JlabopaTopHasi pabora Ne 72 «McciaenoBaHue peKMMOB HEHTpPaaiu B TPEX(PasHBIX
3JIEKTPUYECKHUX CeTAX HANPsiKeHneM 10 U Bbiile 1 kB»

1. M3onupoBaHHas U IN1yX03a3eMJIEHHAS HEUTPAIIM B 3JIEKTPUUECKHUX CETAX HANPSIKEHUEM 10
1 kB.

2. Br16op pexxuma paboThI AJIEKTPHUECKON HEHTpalI B AJIEKTPUUECKUX CETSIX HANpPSKEHUEM
BbiIe 1 kB.

3. JlocTOMHCTBAa M HENOCTATKH DJIEKTPHUYECKON CeTei: ¢ M30JMPOBAHHOW HEUTpANIbIO, C
KOMITCHCHPOBAaHHON HEHTPAJIBIO, C TIIyX03a3eMIEHHOU U 3P HEKTHBHO 3a3eMIEHHON HEUTPAIIBIO,
00J1aCTh IPUMEHEHUS TAKUX CETEH.

4. TlocTpouTh BEKTOPHYIO IHarpaMMy TOKOB U HAMPSKEHUH TP 3aMbIKaHUU HA 3eMIIIO (a3bl
B B ceTH ¢ U301MpPOBAaHHOM HEUTPAIIBIO.

5. TlocTpouTh BEKTOpPHYIO JWarpaMMmy TOKOB W HampsbkeHud it cetu ¢ JAI'P B
IIEKTPUYECKON HEUTPAIU B aBApUHHOM PEKUME.

6. B kakux cimydasx BO3HHMKAeT HEOOXOIMMOCTh 3a3€MJICHHS HEUTpaIu yepe3 Ayroracsiiui
peaktop? Kakum cBOWCTBOM JTOJDKEH 00JIaaTh TyTroracsiuil peakrop?

7. TlpuyuHBI U yCIOBUS MOSBICHUS IEpEMEKAIONIENHCs AYyTH U €€ TIOCIeICTBUS.

JlaGoparopnas paGora Ne 73 «OmnpenesieHne mnOoTepb JJIEKTPUYECKON JHEPrud B
pacnpeaeuTeIbHbIX CeTAX»

1. Kak onpenenstorcs NOTEpU aKTUBHOM U peakTUBHOW MoIHocTH JIDII?

2. Kak nmpou3BOJIUTCS pacyeT MOTeph MOIHOCTU B Pa3BETBICHHBIX CETAX?

3. Kakum o0pazom OIIPEAEIISAIOTCS oTepu MOILHOCTH B JMHUU c
PaBHOMEPHO-pACIPENCICHHON HArPy3KOu?

4. Kak onpenensitoTcsi HIOTepH 3IEKTPOIHEPTUU B JIUHUAX?

5. Kakumu Bugamu noreph B TpaHchopMaTopax COMPOBOKAAETCS Mepeaada MOIIHOCTH Yepes
Hero?

6. Urto Takoe BpemMsi HAUOOJBIIUX TIOTEPH?

7. Kak ompenenstorcss MOTepUd aKTUBHOM M PEAKTHMBHON MOIIHOCTH B JABYXOOMOTOYHOM
Tpanchopmarope?
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8. Kak ompenensroTcs moTepy AJIEKTPOIHEPTUU B IBYXOOMOTOYHOM TpaHchopmarope?

JlabopaTopHnasi pabora Ne 74 «Omnpenenenue napamMeTrpoB yCTAHOBHBUIETOCSI PesKMMA
3J1eKTPHUYECKOH CeTH C OJHOCTOPOHHUM NUTAHHEM>

1. OcHoOBHBIE METO/IBI pacueTa Pa30MKHYTBIX CETEH.

2. PacueTHbIe CXEMBI JIEKTPHUECKUX CETEH.

3. CxeMbl 3aMeIleHHs TUHUN 3JIeKTponepeaay U TpaHchOopMaToOpOB.

4. Pacuer pexxuMa JIMHUM 3JIEKTpoIepeaad IPHY 3a1aHHON MOIIHOCTU Harpy3KH (HamnpsiKeHue
B KOHIIE JJUHUU MTOCTOSIHHOE).

5. Pacder pexxnMa TMHUM 3IIEKTpoNepeiad Ipy 3alaHHON MOIIHOCTH Harpy3Ku (HamnpsiKeHue
B HayvaJie JUHUM TTOCTOSTHHOE).

6. Pacder pexxuMa JMHHM 3JIEKTpolepeAay MpH 33JaHHOM TOKE HAarpy3ku (HampspKeHHE B
KOHIIE JIMHUY TTOCTOSIHHOE).

7. Pacder pexxuMa JIMHMM 3JIEKTpoIepeaay MpH 3aJaHHOM TOKE HAarpy3ku (HampspKeHHE B
HavaJje JMHUU MOCTOSHHOE).

JlabopaTtopHass paGora Ne 78 «MccaenoBanme pexumMoB padoThl JHHUH €
ABYXCTOPOHHUM NHUTAHUEM»

1. TlpeumyiecTBa U HEAOCTATKH 3aMKHYTBIX CETEH 1O CPaBHEHUIO C PA30OMKHYTHIMH.

2. PacmpeneneHue MOIIHOCTEH B JMHUAX C JIBYXCTOPOHHUM MHMTAaHUEM IPH OJMHAKOBBIX
HaIPSKEHUSAX IIYHKTOB MUTAHUS.

3. Ompenenenue ypaBHUTEIbHBIX TOKOB U HaNpspKeHUH. B kakoM ciryyae OHM BO3HUKAIOT?

4. OnHopoaHas TUHUSA. OCOOEHHOCTH pacyeTa.

5. Pacnpeznenenne MOIHOCTEN € Y4ETOM IOTEPh MOLITHOCTHU B CETH.

6. OcobeHHOCTH pacyeTa pacnpeeseHus: MOLTHOCTEN IPU JBYX TOYKaX MOTOKOpa3/ena.

7. llorepu HanpsKEHUSI B CETH.

BeinoJiHeHHe M 321U Ta KYPCOBOI'0 IIPOEKTa
JlJ1 TEXHUKO-3KOHOMHYECKOr0 OOOCHOBaHHUS W BBIOOpa 4YMCla U MOIIHOCTH T'€HEpaTOpOB
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SJICKTPOCTAHIIUHN H€O6XOI[I/IMO OCYHIICCTBUTL paCUYCT MApaAMCTPOB CXCMbI 3aMCIIICHUA CCTU.




0) Iopsok mpoBeleHUs] MPOMEKYTOUHON aTTeCTAlMM, NMOKA3aTeJId U KPUTEPHH
OLICHUBAHUS:

IIpuMepHasi CTPYKTYpa U cojiep:KaHue MyHKTA:

[TpomekyTouHass aTTecTalysl MO IUCHMIUIMHE «DJIEKTPOIHETPETUUYECKUE CUCTEMBI U
CeTW» BKJIIOYAET TEOPETHYECKHE BOIPOCHI, IO3BOJISIOUIME OICHUTh YPOBEHb YCBOCHHUS
00y4aroIyUMuUCs 3HaHUH, U MPAKTUYECKUE 3a/laHusl, BBIABIAIONINE CTENEHb C(HOPMUPOBAHHOCTH
YMEHUH M BIIAQJCHUH, MPOBOAUTCS B (QopMe dK3aMeHa U B (popMe BBIOJHEHHUS U 3aIIHUTHI
KypCOBOT'O IIPOEKTA.

DK3aMeH M0 JaHHOH JMCIMIUIMHE MPOBOJUTCS B YCTHOM (opMe MO dK3aMeHAIIMOHHBIM
OuneraM, KaKAblil M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKMX BOIPOCA M OJHO NPAKTHUECKOE
3aaHHe.

IToxa3aTenu U KpUTEPUH OLICHUBAHUS IK3aMEHA:

— HA OLIEHKY «OTJNYHO» (5 06a/I0B) — 00yJarOmuiics TEMOHCTPUPYET BHICOKUN YPOBECHb
C(OPMHPOBAHHOCTH KOMIIETEHLMH, BCECTOPOHHEE, CHCTEMAaTHYECKOE€ M TJIyOOKOEe 3HaHHE
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHIMOJHAET IMPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYeT
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTYalUsIX TOBBIIIEHHOHN CIOXKHOCTH;

— HA OILICHKY «X0pouoy» (4 6amna) — oOyJaromuiics TeMOHCTPUPYET CPETHUN YPOBEHb
C(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMs, YMEHHsI OCBOEHBI, HO JOIyCKAIOTCA
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPyIHEHHS IPU aHATUTUYECKUX ONepaIHsIX, IEpeHOCe
3HAHUI U yMEHHUH Ha HOBbIE, HECTaHIapPTHBIE CUTYallUH;

— Ha OIICHKY «YyIOBJETBOPUTEIBLHO» (3 Oamna) — oOydaromuics IEMOHCTPHUPYET
IIOPOTOBBIM YpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIMH: B XOJ€ KOHTPOJIbHBIX MEPONPUATHH
JIOMYCKAIOTCS OLIMOKH, TPOSIBISETCS OTCYTCTBHE OTACIbHBIX 3HAHWM, YMEHUH, HAaBBIKOB,
00y4aroIMiCs HUCHBITHIBACT 3HAUUTENbHBIC 3aTPYJAHEHUS IPU ONEPHUPOBAHUU 3HAHUSAMH H
YMEHUSIMH NIPH UX TIEPEHOCE HAa HOBBIE CUTYAllUH;

— Ha OIICHKY «HEYA0BJIETBOPUTEJBLHO» (2 Oamia) — o0ydyaroImuiicss TeMOHCTPUPYET
3HaHus He Oonee 20% TEOpPEeTHYECKOro Marepuana, JOMYCKAeT CYIIECTBEHHBbIE OLIMOKH, He
MOYKET [TOKa3aTh UHTEIUIEKTyaJlbHbIE HABBIKU PELICHUs IPOCTHIX 3a7ay;

— Ha OLICHKY «HeY/AO0BJeTBOPUTEJbLHO» (1 Oamur) — oOydaronuiics He MOXET MOKa3aTh
3HAHUS Ha YPOBHE BOCIPOM3BEICHUS U OOBACHEHHS HWHPOpPMALMM, HE MOXKET II0Ka3aTb
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

KypcoBoil mpoeKT BBINOJHAETCA MOJ PYKOBOJCTBOM IIpPENOjaBaTelis, B MPOLECCE €ro
HanMcaHusl 00yJaromuiicss pa3BUBaeT HABBIKM K HayyHOU paboTe, 3aKpervisisi U OJHOBPEMEHHO
paclpsis 3HaHMA, MOJyYEHHbIE IPU HU3Y4YEHUH Kypca «DJIEKTPOIHETPETUYECKUE CUCTEMBI U
cetuy». IIpu BBIMONIHEHUH KypCOBOTO MpPOEKTa OOydaroUIHiics IOJDKEH MOKa3aTh CBOE YMEHHE
paboTaTte ¢ HOPMATHBHBIM MAaTEpUATIOM U APYTUMH JINTEPATYpPHBIMM MCTOUYHUKAMH, & TaKKe
BO3MOXXHOCTh CHCTEMAaTHU3UPOBATh U aHATM3UPOBATh (PAKTUYECKHUI MaTepHall U CAMOCTOSTEIILHO
TBOPYECKH €r0 OCMBICIINBATh.

B mpouecce HamucaHMs KypcOBOTO MPOEKTa OOydYaroUIHiics OJKEH pa3o0paThCcsi B
TEOPETUYECKUX BONPOCaX N30PaHHON TEMBI, CAMOCTOSTEIBHO IPOAHATU3UPOBATh IPAKTHUECKHUH
MartepHai, pa3o0paTh 1 000CHOBATh MPAKTHYECKHUE MPEIOKEHUSI.

IToxa3aTenu 1 KpUTEPUHU OLICHUBAHUS KYPCOBOIO NPOEKTA:

— Ha OIICHKY «OTJIU4YHO» (5 OaysioB) — paboTa BBHIIIOJHEHA B COOTBETCTBUU C 33/1aHUEM,
00y4aroImuiics MOKa3bIBAa€T BEICOKUN YPOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEIEHUS U
o0bsicHeHusT MH(OpMAIMKM, HO M HWHTEJUIEKTyaJbHbIC HABBIKM peIICHHs NpobjeM u 3ajad,
HAaXO0XJICHNUS YHUKAJIBHBIX OTBETOB K IPOOJIEMaM, OLIEHKH U BEIHECEHUS] KDUTHUUECKUX CYKICHUM;

— Ha OLIEHKY «Xopouo» (4 Oamna) — paboTa BBHIIIOJHEHAa B COOTBETCTBHM C 33/1aHUEM,
o0yyaroIuiicsl MOKa3bIBa€T 3HAHUS HE TOJBKO HA YPOBHE BOCHPOM3BEACHUS U OOBACHEHMS
uHpOpMaLlMK, HO M HMHTEUJICKTyalbHble HAaBBIKM pEIIEHUS MpoOIeM M 3ajad, HaXOXKICHHS
YHUKAJIbHBIX OTBETOB K Ipo0ieMam;

— Ha OIICHKY «yHAOBJIETBOPUTEIbHO» (3 Oama) — paboTa BBIIIOJHEHA B COOTBETCTBHHU C
3aJlaHiEM, OOYYaroIIUIiCsl MOKa3bIBAa€T 3HAHUSA HA YPOBHE BOCIPOU3BEICHMS U OOBACHEHHUS
UH(OpPMALINU, UHTEIJICKTYaIbHbIE HABBIKM PEIICHUS IPOCTHIX 3a7ay;



— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHO)» (2 6auia) — 3ajaHue MPEeno1aBaTes BHITOJIHEHO
YaCTUYHO, B TPOIIECCe 3aIUTHI padOThl 00YJAIONMIUKACS TOMYCKAET CYIIECTBEHHBIC OMMNOKH, HE
MOZKCT IMOKa3aTh UHTCIIJICKTYAJIbHBIC HABBIKU PCUHICHUA IIOCTaBJIICHHON 3aJa4u,

— Ha OIICHKY «HeYAOBJIeTBOPUTEILHO» (1 0ayur) — 3aaHne MperoaaBaTelis BHIIIOTHEHO
YaCTHYHO, OOYYAlOIIMICSI HE MOXKET BOCHPOM3BECTH M OOBSCHUTH COJNEp)KaHUE, HE MOXKET
N0Ka3aTh WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS TIOCTABJICHHON 3a/1a4H.



