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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u ogo0peHa s peanusaruu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[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

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2029 - 2030
y4eOHOM roJly Ha 3acefaHuM Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

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




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 JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOIi POrpaMMbl

JucuuruimHa «DIEKTPOIHEPreTHYECKHE CUCTEMBl M CETW» BXOAUT B YacTh y4eOHOTO
wiaHa, (GOpMHPYEMYyH0 YYaCTHMKaMU 00pa3oBaTelbHbIX OTHOLIEHHH 00pa30BaTeIbHOM
IIPOrPaMMBI.

Jns  W3ydeHus  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
chOpMHUPOBAHHBIC B PE3YJIbTATE U3YyUCHHS AUCIUTUTUH/ TPAKTUK:

DNEeKTpOIHEPreTHKa

OO11as sHEepreTukKa

Matemaruueckue 3a1a4u SHEPreTUKy 1 npuMeHenue OBM

3HaHus (YMEHMs, BIaJIeHHs ), IOJYUYEeHHbIE NIPU U3YYEHUU JAHHOW TUCLHMIUIMHBEI OyIyT
HEOOXOIUMBI JUIsl U3yUCHHS T CIUTLTNH/TIPAKTHK:

VYnpaiieHue KaueCTBOM AIEKTPUUYECKON IHEPTUU

IIpon3BoacTBEHHAA-TIPEAAUILIOMHAS IPAKTUKA

IToaroroBka K caue u caada rocyJapCTBEHHOIO IK3aMeHa

ITonroToBka K npoueaype 3aliThl U 32111 Ta BBITYCKHOM KBaIU()UKALMOHHOM paboThI

OnepaTuBHO-INUCIETYEPCKOE YIIPABICHUE B 2JICKTPUUECKUX CETAX

Hane:xHOCTh cHCTEM 3J1eKTPOCHAOKEHUS

OnexkTpocHab)eHue

Penelinas 3amura 1 aBTOMaTU3aLM YJIEKTPOIHEPIETHUECKUX CUCTEM

DneKTpUYECKHUEe CTAHLIUU U IOJCTaHIIUU

IIpon3BoCTBEHHAsA-TEXHOJIOTNYECKAs TPAKTUKA

[lepexoiHbIe TPOLECCHI B AIEKTPOIHEPTETUYECKUX CUCTEMAX

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4eHH s

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

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-3 CnocobeH mNpHHUMATh ydacTHE B IPOEKTUPOBAHMHM OOBEKTOB TMPOQECCHOHATBHOM
JEATEIIBHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHMUYECKOHN
JTOKyMEHTaIlMen, coOoias pa3IuyHble TeXHUYECKHe, YHEProdHEKTUBHBIE U IKOJIOTHUECKUE
TpeOOBaHUS W TPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pEIICHHH, a TaKke O0oQpopMIsTh
TEXHUYECKVYIO JIOKYMEHTAIIUIO Ha Pa3IMYHBIX CTAIUAX Pa3pabOTKH IPOEKTa

[1K-3.1 PazpabGateiBaeT u odopmisieT KOMIUIEKTHI MPOEKTHOH u  paboueit
JOKYMEHTAIIUM TPOCTHIX Y3JI0B CHCTEMBI JJIEKTPOCHAOKEHUS OOBEKTOB
KallUTaJIbHOTO CTPOUTENILCTBA

[1K-3.2 BriOupaer onTUManmbHBIE TEXHMYECKHE pelIeHHs [UId  pa3paboTKu
OTHCNBHBIX pa3/leloB Ha PA3IUYHBIX CTAAUAX [POEKTa CHUCTEMBI
AJIEKTPOCHA0KEHHS 00BEKTA KAUTAIbHOTO CTPOUTENILCTBA

[1K-3.3 Bribupaer 060pyaoBaHue i OTACTBHBIX PA3/IeTI0B MPOEKTA HA PA3TUUYHBIX
CTaluAX TPOEKTUPOBAHUS CHCTEMbI 3JIEKTPOCHAOKEHUs OOBEKTOB
KalUTaabHOIO CTPOUTEILCTBA




[IK-5 CnocoOeH omeHHMBaTh HOpPMalIbHBIC, YTSKEIEHHBIC W IIOCIICaBApUHHBIE PEXUMBI H
JMKBHIMPOBATh aBAPHHUHBIC PEKUMBI paOOTHI 00BEKTOB PO ECCHOHATHHON IS TEIbHOCTH

IK-5.1 Opranu3oBbIBaeT MPOBEJICHUE ABAPUITHO-BOCCTAHOBUTEIBHBIX u
PEMOHTHBIX paboT Ha 000PYI0BaHUH NOCTAHIIUHA

[1K-5.2 [IpoBomuT mnpoduIakTHYECKHE WCHBITAHUS W OCYIIECTBISCT AaHAIM3
(YHKIIMOHUPOBAHUS YCTPOUCTB peICHHON 3aIIUThI U aBTOMATHKHU

[TK-5.3 CocraBisier CcXeMbl 3aMelieHUsT Ha OOCTyXKHUBaeMOM 00OpYJIOBaHUH,

paccuMThIBAaET  IapaMeTpbl  peKUMa  KOPOTKOrO  3aMbIKaHHMS  Ha
obopynoBanuu PY u JIOII, paccuuThiBaeT M BBIOMpPACT YCTaBKU H
XapaKTEPUCTUKHU YCTPOUCTB P3A




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)

OO01mast TpyI0eMKOCTh TUCIUTUIMHBI COCTABISET / 3a4E€THBIX eIUHUI] 252 aKkaj. 4yacoB, B
TOM YHCIIE:

— KOHTaKTHas pabora — 16,1 akas. 4yacos:

—aynuTopHas — 12 akaj. 4acos;

— BHeayautopHas — 4,1 akaj. yacos;

— camocTosiTebHas paboTa — 227,2 akaJl. 4acoB;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaJ. yac

®dopma aTTecTali — KypCOBOM IIPOEKT, IK3aMEH.

AynutopHas
KOHTaKTHas pabora
(B akaz. yacax)

dopma TeKyILero
Bun KOHTPOJISI
CaMOCTOSITEILHOM | ycIieBaeMOCTH U
paboThI TIPOMEKYTOUHON
aTTecTallul

Kon
KOMIIETEHLINN

Paznein/ rema
JIHACLUATIIINHEL

Kypc

nal. | mpakr.
3aH. | 3aH.

paboTta cTymeHTa

Jlek.

CamocrosrenbHas

1. Paszgen 1

1.1 OcHOBHBIE HUCTOYHHKH
MUTAHUS  DIICKTPOIHEPTHU
00bekToB. COBpEeMEHHbIE U
MEPCHEKTUBHBIC HMCTOYHUKU
3JIEKTPOIHEPTUU. Turnst
AMEKTPUYCCKUX CTaHIIUH,
Y4acTBYIOIIUX B BbIpabOTKe
anekTpodHeprur. OCHOBHBIC
0coOeHHOCTH Ppa3NIUYHBIX
THTIOB 3JIEKTPOCTAHIIHH. KoncnexktupoBan
OcHoBHbIE TpeOOBaHHUA K M€ BOIPOCOB IS
TJIABHBIM cxeMam CaMOCTOATEIILHOM
JIEKTPOYCTaHOBOK. IpopadoTKH
I'maBapie  cxemer  TOII.
I'naBHbIE MOHMXKAIOIINE
MOJICTAHIMH, UX CTPYKTYDBI,
cxeMmbl. Bpibop wumcna wu
MOII[HOCTH
TpaHc(HOPMATOPOB CBA3U Ha
TOL] u [IOICTaHIUIX.
OcHoBHOE
AJIEKTPOOOOPYAOBaHKE

TIK-3.2,
Koncnekr TIK-3.3,
TIK-5.3

Wroro no pazneny 1 4

2. Pasnen 2




2.1 OOmme cBenenus o6
JJIEKTPOIHEPTETHUECKUX
CHCTEMAX. OcobennocTu
JJIEKTPOIHEPTETHUECKUX
CHCTEM, MX KacCH(pHUKAIHSL.

Twursl KOHQUTrypauuit
ANMEKTPUICCKUX cereil.
Oo0benuHeHne
JHEPreTHYECKUX CHCTEM.
Vmpasnenune

3JIEKTPOIHEPreTUYECKUMHU
cuctemamu. llmanupoBanue
U IPOEKTUPOBAHHUE Pa3BUTHUS

JSHEPTrOCHCTEM. Pexxumbl
ANEKTPOIHEPTETHICCKOMN

CHCTEMBEI. banancer
aKTUBHBIX W PEaKTUBHBIX
MOIITHOCTEH B

JHEPrOCUCTEME, MEPHI 10 UX
obecrieuenuto.  [IpuHIHATIEI
obecrieueHns HAAECKHOCTH,
pe3epBUPOBAHUS U KauecTBa
ANEKTPOIHEPTUU B
3JIEKTPOIHEPreTUUECKOMN
CHCTEME.

KoHncnektupoBan

vie BOTIPOCOB ISt

CaMOCTOSITEIbHOMN
POpaboTKU

Koncmekr

IK-3.1

Hroro no pazneny

3. Paznen 3




31 Ilepenaua u
pacnperneneHue
AJIEKTPOIHEPTHH.
DNEeKTpUYECKue  Harpy3Ku
Y3JI0B AJIEKTPUYECKUX CeTeH,
NpEe/CTaBIeHHE HArpy30K B

pacyeTHBIX cxeMax
SIEKTPUIECKUX ceTeil.
CxeMbl 3aMEUICHUS JIMHHA,
TpaHchopMaTopoB u
aBTOTPaHCHOPMATOPOB.
Omnpenenenne mapameTpoB
cxeM 3aMeIleHHs
Pa3NIUYHbIX 3JIEMEHTOB
SIEKTPUIECKUX ceTeil.
DJeMeHTHI TEOPUH Tepeadn
SHEeprun 1o JIUHUAM
3ieKTpuieckoit cetu. Jlunuu
3JeKTponepeiaun
MEPEMEHHOTO u
MIOCTOSIHHOTO TOKA BBICOKHX,
CBEPXBBICOKUX u
YJIBTPaBBICOKHX
HaIpsDKEHUH. Pacuer
PEeXUMOB TUHANA
AIIEKTpOTEepeIaun u
JJEKTPUIECKUX  ceTell B
HOPMaJIbHBIX u
MOCIIeaBapUUHBIX PEKUMAX.
ITonusurenvHole,
MIOBBICUTEIIbHBIE,
MpeoOpa3oBaTeIIbHbIC u

HWHBCPTOPHBIC  IIOACTaHIIUH
SJICKTPOIHEPICTUYCCKUX
CUCTEM. HpI/IHHI/IHI/IaHLHLIe

CXEMBI INEKTPUIECKUX
COCIMHEHUH paiOHHBIX
MOJCTaHIIMMI. ITytn

MTOBLIIIEHHS MIPOIYCKHOM
CITOCOOHOCTH
3JIEKTPOIEePEIaUH.
Perynuposanue
Hal'lpﬂ)KCHI/lﬂ U 4YaCTOThbl B
3JIEKTPOIHEPTreTUICCKOM
cucreme. OOmue CBeACHUS
MO0 ONTHMHU3AIMUA PEIKUMOB
AJIEKTPOIHEPTeTUIECKUX
CHCTEM.

KoncnexkrupoBan

1€ BOIPOCOB JUIS

CaMOCTOATENbHOMN
IpopadoTKH

Koncnekr

IK-3.1,
IK-3.2,
IK-3.3,
IIK-5.3

Wroro no pazaeny

4. Pasznen 4




4.1 KoncrpykTuHoe
BBITIOJTHCHUE JIMHUHA
SIEKTPUIECKUX ceTeil.
Oomas XapaKTepUCTUKA
yCIIOBHI paboThI
BO3YIIHBIX JIMHUH.
[IpoBoxa, H30JISIHS,
JMHEHHAsT apMarypa
BO3IYIIHBIX JIMHHUHA, OHOPEI
JIDIL XapaKTepucTHKa
KaOeIbHBIX JIHUH u
YCIIOBHUS ux paboTHI.
OCHOBHBIE ~ CBEIEHUS O
KOHCTPYKIMSIX Kabenedl u
KabeNbHO apMaryphl.
ToxompoBozs!
MPOMBIIIICHHBIX
npennpuiatuii. BryTpennue
JNIEKTPUIECKUE JTUHUH,
BBITIOJTHEHHBIE  TIPOBOAAMH,
HIHYPaMH.

22,2

ITogroroBka k
BBITTOJTHEHHIO U
3allUTe
11ab0paTOPHBIX
pabot Ne70, 76,
77,79, 79a.
KoHncnektupoBan
Me BOMPOCOB JUIS
CaMOCTOSITEIbHOMN
popaboTKU

3ammra
71a00paTOpHBIX
pabot Ne70, 76, 77,
79, 79a

IK-3.1,
IK-3.2,
IK-3.3

Wroro no pazneny

22,2

5. Pasnmen 5

5.1 Pacuer palOHHBIX U
MECTHBIX
pacripe/ieuTeNbHbIX CeTeil.
ITapaMeTpsl BIEKTPUYECKUX
ceTeil. IIpoexTupoBanme
AIIEKTPUYECKUX cerei
MUTAIOUIMX ~ YHEPTOCHUCTEM,
BKJIIOYasi BBIOOP CXEMHBIX
pelIeHunH, rapaMeTpsl
OCHOBHOTO
INEKTPOOOOPYIOBAHHSI.
OcobenHocTH pacuera
MeCTHBIX  cerell.  Pacuer
3aMKHYTBIX 3JEKTPHYECKHUX
cetell; pacnpeneneHue
MOIIHOCTEH B JIMHHUAX C
JABYXCTOPOHHUM [IUTAHUEM,
pacripefieieHie MOIHOCTEH
B JIMHUAX C ABYXCTOPOHHUM
MUTaHUEM TP Pa3HBIX
HamnpsHKECHUAX B
MTUTaTENbHBIX MyHKTax;
pacmnpezeneHiue MOIHOCTEN
C Y4EeTOM IOTEPb MOLIHOCTU
Ha y4acTKax CETH.
Pacnpenenenue MomHocTen
B CJIOJKHBIX 3aMKHYTBIX
ceTsax. PacueTbl OCHOBHBIX
PEXUMOB M DETYJIMPOBAHUSA
HaIpsDKEHUSL.

15

15

KoncnexkrupoBan
M€ BOIPOCOB IS
CaMOCTOSITEIBHOU
IpopadoTKH
IToaroroBka k
BBITTOJTHEHHIO U
3aIlHTe
71a00PaTOPHBIX
pabot Ne 73, 74,78

Koncnekr, 3anmra
nmabopaToOpPHBIX
pabot Ne 73, 74, 78

IK-3.1,
IK-3.2,
IK-5.3

Wroro no pazneny

15

15

6. Pazzen 6




6.1 BwIOOp cedeHHMI KK
mpoBoaoB BJIDII u xabeneit
— OcCHOBBI BBIOOpa CEUCHUIA
IIPOBOJIOB u KaOesen.
Bri6op SKOHOMHYECKH
[[EIeCO00Pa3HbIX  CEUCHUI
MPOBOJIOB M Kabenei; BEIOOp
CCUCHUII TMPOBOJHUKOB B

KoncnexrupoBan
MECTHBIX ceTsax h(s) e BOIPOCOB LIS
JIOITy CKaeMOH norepe p . Koncnekr IK-3.3
CaMOCTOSITETbHON
HAIPSHKCHHUS, obnactu
IpopaboTKU
MPUMEHEHUS
JOTIONTHUTENIFHBIX — YCIIOBHH
npu  BbIOOpE CeYeHWil 1o
JIOITyCKaeMOu norepe
HANPSKCHUSL. ITpoBepka
CedYeHni MIPOBOJIOB u
Kabeneii 1Mo  ycCIIOBHSAM
Harpesa.
Wroro no pazneny
7. Paznmen 7
7.1
TeXHUKO-5KOHOMHYECKHUE
pacdeTsl NEKTPHIECKUX
ceTeit - OcHOBHbIE
TEXHUKO-IKOHOMHYECKHUE
MoKa3aTreld M  KPUTEPHUHU
BEIOOpA ONTHUMAaJIFHOTO
BapUaHTa  3JIEKTPUUECKOU
KoncnexkrtupoBan
CeTH. BepositHOCT
Ue BOIPOCOB JUIS TIK-3.1,
MepepbIBOB . Koncnekr
CaMOCTOSITENILHOU TIK-3.2
3IEKTPOCHAOKEHHSI u
pOpaboTKH
HaJIe)KHOCTh JJIEMEHTOB

3JIEKTPUYECKON CETH. YUeT
(akTOpa HAAEKHOCTH NpPHU

MPOEKTHPOBAHUH
3NEKTPUIECKOMN CeTH.
OCHOBHBIE MEPONPUSITHS TIO
CHIDKCHHUIO oTepb
JJIEKTPOIHEPTHH.

Wroro no pazneny

8. Paznien 8




8.1 Pesxumbl pabotsl
JJIEKTPUYECKUX  CceTeil B

cocTaBe SHEPreTUYECKOU
cuctembl OOILIHME CBEACHUS O
pabore INEKTPUYECKUX
CHCTEM. PerynupoBanue

HaNpPsHKEHHSI U PEaKTUBHOU
momHocTH.  CrmocoOsl M
cpezcTBa peryIupOBaHUs
HATPSOKCHHS B
AIIEKTPUIECKUX CeTsX.
bananc aKTUBHOM u
pEaKTHBHOU MOIITHOCTEMN
3JIEKTPOIHEPTreTUIECKUX

CHCTEM. PerynupoBanue
YaCTOTEL. OcobennocTn
PEryJIMPOBaHUS HAMIPSKCHUS

KoncnektupoBaH
B OJJIEKTPOCETSAX, OCHOBEI
He BOIIPOCOB IS
KOMITCHCAIIMK ~ PEAKTHBHBIX .
CaMOCTOSTEIILHOM
Harpy30k.CoBpeMeHHbIC 4 05 5 HDODAGOTKIL Koncnexr, 3amura TIK-3.1,
UCTOYHUKH PEaKTUBHOM ' bop JIP Ne72 IIK-5.3
IloaroroBka k
MOIIHOCTH B AJIEKTPHIESCKUX
CceTsix MIPOMBIIITIEHHBIX BBITIOTHCHIO
up 3amure JIP No72
TPEANPHUSITHI. Bribop
MOIIIHOCTH HCTOYHHKOB
PEaKTHBHOW MOIIHOCTH |
9KOHOMHYECKU
nenecooopasHoe
pa3MeleHue ux B
anektpocersix.KayecTBo
JNEKTPUUYECKOW OJHEPTUH |
ero obecneyeHue B
INEKTPOCETAX
MPOMBIIIICHHBIX
NpEeANpPUATHIA. Bnusaue
KayecTBa 3NEKTPUIECKON
SHEPrHH Ha pabory
AIEKTPOTPHEMHUKOB "
JNEKTPOATIIAPATOB.
Iloka3arenu xadecTsa.
Hroro no pazneny 0,5 5
9. [oaroroska K
IPOMEKYTOYHOM aTTeCTAlUH
MK-3.1,
9.1 TIloaroroBka K claue TToaroroBka k TIK-3.2,
4 Dx3amMeH
3K3aMeHa cliaue dK3aMeHa TIK-3.3,
T1K-5.3
Hroro mo pazgery
10. BrpimodHEHHE — KYpPCOBOTO
MIPOCKTA
Pacuer,
MOATOTOBKA U
10.1 BriGop HOMMHAIBHOTO 0({)10 MULCHIE
HATPSHKCHHS u 0,5 10 a&zlena YcrHBIi omnpoc. IK-3.2
KOH(UTYpaLUK CEeTH p
KypCOBOTO
MPOEKTa
10.2 Bwi6op umcma wu| 4
Pacuer,
MOIIHOCTH CHJIOBBIX
MOATOTOBKA U
TpaHchopMaTopoB odopMIIeHHE
MTOHU3UTEIHHBIX 0,5 20 §3zlena YcTHBIH ompoc TIK-3.3
MOJICTAHIMM, HUX MpOBepKa P
N KypCOBOTO
o HArpy304HOi
MpPOEKTa

CII0OCOOHOCTH




Pacuer,
TOATOTOBKA K

10.3 Bribop BO3AYIIHBIX 20 odopmieHue Ve THbI ODOC K-3.3
JTUHHUH dJeKTponepenadn paznena p '
KypCOBOTO
IIPOEKTa
Pacuer,
MIOJTOTOBKA H
10.4 Bribop panuoHaIbHOTO o (,’;10 MUICHIE K-3.2
BapHaHTa  3JCKTPHUUCCKOU 30 P YcTHBIN orpoc Y
ceTu pasnena TIK-5.3
KypCOBOTO
IIPOEKTa
Pacuer,
10.5 Pacuer MIOJITOTOBKA 1
TEXHUKO-I)KOHOMHYECKUX odopmnenue .
M 20 YcrHbli onpoc MK-3.2
nokasareneit BapUaHTOB pasnena p
JNEKTPUUYECKON CETH KypCOBOTO
poeKTa
Pacuer,
. MOATOTOBKA U
10.6 VYTouHEeHHBIH pacyer o (1))10 UICHIE
MIPUHATOTO BapHaHTa 10 ai;:[eﬂa VYerHbli onpoc TK-3.1
SIEKTPUIECKON CETH p
KypCOBOTO
pPOEKTa
Pacuer,
IIOJTOTOBKA H
10.7 Berbop odfo MIICHUE
KOMITEHCHPYIOIIHX 5 :3/:[eJIa YceTHblii onpoc TIK-3.3
YCTPOUCTB Kp
YPCOBOTO
IIpOeKTa
Pacuer
10.8 Bri6op ’
MOATOTOBKA U
KOMMYTallMOHHBIX odpopmTeHHe
anmnapaTtoB u CXEMBI 5 53 ena VYcTHBIHA ompoc MK-3.3
MOAKIIOYCHUS.  MOJICTAHI[HN past
< ceTi KypCOBOTO
IpOeKTa
INoaroroska IK-3.1,
10.9 3Bammra KypcOBOro 40 NOKJIaaa u KypcoBoii mpoekt TIK-3.2,
MIPOEKTA JEMOHCTPALIMOHH IK-3.3,
OT0 JINCTA T1K-5.3
HWroro no pazaeny 160
Hroro 3a cemectp 227,2 SK3aMeEH, KIT
KypCOBOM IPOEKT
HToro no gucLuIinHe 227,2 yp P >

OK3aMCH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jdns  peanu3ald  MPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
00pa30BaTENbHBIX TEXHOJOTMH B MPENOJAaBaHUM AMCLUUIUIMHBL «DJIEKTPOIHEPreTUYECKHE
CHUCTEMBI U CETH» UCIOJIb3YIOTCS TPAJIULIMOHHASA U MOLYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Ilepenaua HeOOXOAMMBIX TEOPETUYECKUX 3HAHUH U (HOPMUPOBAHME OCHOBHBIX
IPEJICTaBICHUH MO Kypcy «DJIEKTPOIHEPreTUUYECKUE CHCTEMbl M CETH» IPOUCXOAUT C
UCIOJIb30BAaHUEM MYJIbTUMEAUHHOTO 000PYJOBaHUS.

Jlekuuyu TPOXOJAT B TPaTUIHOHHON (opme, B QGopMme JIEKUMH-KOHCYIbTALUN U
npobnemMHbIX Jekuuil. Teopernueckuit Marepuan Ha NpPOOJEMHBIX JIEKLUAX —SIBIISETCS
pe3yJabTaTOM YCBOCHHUS IOJy4YeHHOW HH(OPMAIMH TOCPEICTBOM IMOCTAHOBKH MPOOIEMHOTO
BOIIpOCa M TOUCKA IyTed ero pemeHus. Ha Jekuusax — KOHCYIbTALMAX W3JI0KEHHE HOBOIO
MaTepuaja COIPOBOKIAETCA IIOCTAHOBKOW BOIIPOCOB M JUCKYCCHEM B IIOMCKax OTBETOB Ha 3TH
BOIIPOCBI.

[Tpu npoBeneHNH MPAKTUYECKUX 3aHATUAX UCIOIB3YIOTCSA paboTa B KOMaHAE U METOJbI
IT.

CamocrosarenbHas pa0oTa CTUMYJIMpPYEeT CTYJEHTOB B IIpoLecce IMOATOTOBKU
pacueTHO-rpadu4ecKUxX padoT, IPU PELICHUH 3a]Ja4 Ha IPAKTUUECKUX 3aHITUSAX, TIPU [TOJITOTOBKE
K KOHTPOJIbHBIM pa00TaM U UTOTOBOM aTTeCTallUH.

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. Awntonos, C. H. [IpoekTupoBaHue 3JIEKTPOIHEPTETUUECKUX CUCTEM [DIIEKTPOHHBII
pecypc] : yuebnoe mocodue / C. H. Auronos, E. B. Konormues, I1. B. Konoruies, A. B. UBamivHa,;
CraBponoabCKHii ToC. arpapHblid yH-T. — CtaBpononb, 2014. — 104 c¢. — TekcT : 3IeKTPOHHBIN. —
URL: https://znanium.com/catalog/product/514943 (mata o6pamienus: 20.03.2024). — Pexum
JIOCTYTIA: TIO TIO/IMHCKE.

2. JlyOuna, 1. A. DiekTpodHepreTHUECKUe CUCTEMbI U CeTH : yueOHoe mocobue / 1. A.
Hy6una, A. B. Bapranosa ; MI'TY. - Marauroropck : MI'TY, 2017. — 1 35nekTpoOH. OIT. JAUCK
(CD-ROM). — 3ard. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3178.pdf&show=dcatalogues/1/1136
593/3178.pdf&view=true (mara o6pamenus: 20.03.2024). — MakpooObekT. — TekcT
3IEeKTPOHHBIN. — CBeneHus noctynHel Takke Ha CD-ROM.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. HuxomaeBa, C. V. DneKTposHEpreTHYECKUE CETH M CHCTeMbl: YueOHOoe mocodue /
Huxonaesa C. U. — Bonrorpan : Boarorpajackuii rocy1apCTBEHHbBIA arpapHbIil YHUBEPCHUTET,
2018. — 64 c. — Tekcr : snekrponnsiit. — URL: https://znanium.com/catalog/product/1007833
(mara ooparenus: 20.03.2024). — Pesxum q0CTyIIa: MO HOIHCKE.

2. HukomnaeBa, C. U. Pacuer pexumoB 3ekrpudeckux cereid: [Ipakrukym / Hukonaesa
C.U. - Bonrorpaz : Bonrorpaackuii TocyaapcTBeHHBIN arpapHbiii yHuBepcuteT, 2018. - 60 c. —
Tekcr : anekrponnsid. — URL: https://znanium.com/catalog/product/1007827 (nara oOpartieHwus:
20.03.2024). — Pexxum 10CTyMIa: 110 MOIITHCKE.

3. Amnanuuena, C. C. DnekTpo3HepreTuyeckie cucteMsl U cetu. Ilpumepsl u 3agaun :
yuebHoe mocobue mis By3oB / C. C. AmanmueBa, C. H. Illemror. — 2-¢ m3a. — Mocksa :
N3znarensctBo HOpaiit, 2020. — 177 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-07672-1. —
Texcr : anexrponnsiii // DBC FOpaiir [caiit]. — URL:



https://znanium.com/catalog/product/514943
https://magtu.informsystema.ru/uploader/fileUpload?name=3178.pdf&show=dcatalogues/1/1136593/3178.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3178.pdf&show=dcatalogues/1/1136593/3178.pdf&view=true
https://znanium.com/catalog/product/1007833
https://znanium.com/catalog/product/1007827

http://www.biblio-online.ru/bcode/455366 (mara ooparenus: 20.03.2024).
4. JlpikuH, A. B. DIeKTpoIHEpreTH4ecKrue CUCTEMBI U CEeTH © y4eOHHK Juis By30B / A. B.
JIbikuH. — MockBa : UznarensctBo FOpaiit, 2020. — 360 c. — (Bricmee o6paszoBanme). — ISBN

978-5-534-04321-1. — Tekcr : onekrponsbiii // DBC IOpaiir [caiit]. — URL:
http://www.biblio-online.ru/bcode/451023 (mara obparenus: 20.03.2024).

5. Kypnan «BecTHHK IOVYpI'Y. Cepus «OHepreTuKay. URL:
https://vestnik.susu.ru/power/issue/archive (gara oopamenwus: 20.03.2024).

6. Xypnan «INEKTPOTEXHUYECKHE CHUCTEMBI u KOMILJIEKCBD. URL:

http://esik.magtu.ru/ru/ (mata obparuenus: 20.03.2024).
7. Xypuan  «BectHuk  VIBaHOBCKOIO  TOCYJapCTBEHHOI'O  JHEPreTHUYECKOIO
yauBepcuretay. URL: http://vestnik.ispu.ru/taxonomy/term/102# (nara oopamenus: 20.03.2024).

B) MeToauueckue yKa3zanus:

1. Jly6una, 1. A. IlpoekTupoBaHuEe pPaOHHBIX W MECTHBIX JIJICKTPUYCCKUX CETCH .
yuebHoe nmocooue / U. A. Jlyouna, O. B. T'asukoBa, A. B. Koukuna. — Marautoropck : MI'TY,
2013. — 1 omektpon. ont. guck (CD-ROM). — 3arn. ¢ Turyn. skpana. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/11191
40/988.pdf&view=true (mara oopamenus: 20.03.2024). — MakpooOBeKT. — TEKCT : 3JEKTPOHHBIIA.
— Ceepenus goctynHbl Takxke Ha CD-ROM.

2. DIeKTpOIHEPreTHUECKHE CUCTEMBI U CeTH | yueOHoe mocobue / M. A. Jlyouna, O. B.
Fa3143013a A. B. Koukuna, 0. H. Kongpamosa ; MI'TY. — Marauroropck : MI'TY, 2015. — 159 c.

ui., TaoI., CXEMBL. — URL:
https //magtu. mformsvstema ru/uploader/flIeUpIoad”name 1143. pdf&show-dcataloques/1/1120
746/1143.pdf&view=true (mara oO0pamenus: 20.03.2024). — MakpooObekT. — Tekcr
anextpoHHbId. — ISBN 978-5-9967-0566-5. — FImeeTcst medaTHbIN aHAJIOT.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne norosopa Cpoxk neiicTBHS TULEH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOTHO PACIPOCTPAHIEMOE 0eccpoyHO
MathCAD v.15
Education J-1662-13 or 22.11.2013 0eccpovHO
University Edition
ACKOH Kownac 3D 11.261-17 01 16.03.2017 GecepoumHo
FAR Manager CBOOOTHO PACIPOCTPAHIEMOE 0eccpoyHO
Linux Calculate CBOOOIHO PACIIPOCTPAHAEMOE 0eCCpOUHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI

HazBanue xypca Cchblika
denepaabHOE  TOCYJapCTBEHHOE  OFOHKETHOE
YUPEKICHUE «DenepanbHbIN urctutyT|URL: http://www1.fips.ru/

POMBIILIEHHON COOCTBEHHOCTH
ITouckoBas cucrema Axamemus Google (Google

URL.: https://scholar.gooqgle.ru/

Scholar)
HaronaneHass — nH(OpPMaMOHHO-aHATUTHIECKAS
cucrema — Poccmiicknit  mHmekc  Hayunoro|URL: https://elibrary.ru/project risc.asp

mutupoBauus (PUHIT)



http://www.biblio-online.ru/bcode/455366
http://www.biblio-online.ru/bcode/451023
https://vestnik.susu.ru/power/issue/archive
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http://vestnik.ispu.ru/taxonomy/term/102
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/1119140/988.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/1119140/988.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1143.pdf&show=dcatalogues/1/1120746/1143.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1143.pdf&show=dcatalogues/1/1120746/1143.pdf&view=true
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https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

DOnekTpoHHass 0aza TEPUOAUYECKUX U3JAHUIN
East View Information Services, OO0 «MUBUC»

Poccmiickass T'ocynmapctBennass  Oubnmoreka.|URL:

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

Karanoru https://www.rsl.ru/ru/4readers/catalogues/
OnextponHsie pecypcsl oubmmoreku MI'TY um.|URL:
I'.'1. HocoBa https://host.megaprolib.net/MP0109/Web

9 MartepuajibHO-TEXHHYECKOE o0ecTedeHne TUCIMILTHHBI (MOIYJIs1)

MartepuanbHO-TeXHUYECKOE O0eCieueHre TUCIUIUINHBI BKIIIOYAET:

1. VY4yeOuble ayauTtopuu [UIsi TMPOBEACHUA 3aHATHA  JICKUMOHHOTO THOA —
MYJIbTUMEINIHBIE CPEICTBA XPAHCHHUSI, TIEpEaud U IPEICTABICHUS HHPOPMAIIHH.

2. YdeOHas ayauTopus Uil TPOBEACHUs jabopaTOpHBIX paboT — mabopaTopus
AIIEKTPUUYECKUX u3MepeHudl (MexdakynpTeTckas JabopaTopust MOACITHUPOBAHUS CHUCTEM
anekTpocHabxkeHus aya. 217). JlabopaTropHble YCTaHOBKH, H3MEPUTEIbHBIE MPHOOPHI IS
BBITIOJTHEHUS 1a00paTOPHBIX padoT:

- crena naboparopubiii 1. KOICOCT1-C-K «KadecTBo 35ieKTpo3HEpPrUd B CHUCTEMax
AIIEKTPOCHAOKEHU S,

- KOMIUIEKT THIIOBOTO JaboparopHoro obopynoBanus «OrmpeneneHue MOBPEkKICHUN
KaOeJIbHBIX JTUHUI;

- cren 1 naboparopusiit 3 1-JI-H-P «Monenb 31eKTpOTeXHUYECKOM CUCTEMBDY;

- KOMIUICKT THIIOBOTO 000pyI0BaHusI «Moeb ITMHHON JIMHUH MJICKTPOTICpEaauny.

3. YueOHble ayaUTOPUHM [UIs TPOBEACHUS MPAKTUYECKUX 3aHATUN, TPYIIOBBIX H
WHMBUIYAITBHBIX KOHCYJIBTAIMN, TEKYIIIETO KOHTPOJIS M TIPOMEKYTOUHOM aTTeCTaIluu — J0CKa,
MYJIbTUMEAUIHBIN TPOEKTOP, IKPaH.

4. VYueOHBIC ayJIUTOPUH JUISI BBIMOJTHCHHUS KypPCOBOTO MPOSKTUPOBAHUS, IMOMEIICHUS
JUISL CaMOCTOSITEIbHON pabOThl 00YYaroMIMXCsl — MEPCOHANbHBIE KOMIBbIOTEpPHI ¢ makeroM MS
Office, Beixo0M B IHTEpHET U C IOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCHUTETA.

5. Ilomemenue pansg XpaHeHUS M NPO(UIAKTUYECKOrOo OOCITYKMBaHUS Y4eOHOIO
000pyAOBaHUS — CTEJIAXH, CEHU(BI AT XpaHEeHUsI y4eOHOro 000pyAOBaHMUS; HHCTPYMEHTHI IS
peMoHTa Tab0opaTOPHOTO 000PYTOBAHUS.


https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

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

AynuTopHas ~ caMoCTosiTelibHas — paboTa  CTY[IEHTOB  MpEHArojiaraeT  pelieHHe
pacuyeTHO-TpaduIecKux padoT, MHANBHUYaJIbHBIX 33/1aHUH, ayJJUTOPHBIX KOHTPOJIBHBIX pabOT U
KypCOBOT'O IIPOCKTA Ha MPAKTUYCCKHUX 3aHATHUSAX, & TAKXKE BBITIOJHECHUS U 3aIUTY Ja00paTOPHBIX
paboT Ha 1a00PATOPHBIX 3AHATHUSX.

IlepeyeHb KOHTPOJIbHBIX BONPOCOB K IK3aMeHY:

1. Onpenenenue ceyeHuil NPOBOJOB MO AOIYCTUMOM NOTEPE HANPSKEHUS 110 YCIOBUIO
pPaBEHCTBA IJIOTHOCTH TOKA HA BCEX yYacTKax CETH.

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

3. PerynaupoBaHue HanpspKEHUs B 3J1. CETAX U CUCTEMaX.

4. Bo3ayuHble TMHUM 1. iepeaad. KoHCTpyKTUBHOE HcTioyHEeHnEe BO3ayHbIX JIDII.

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

6. KauectBo anexkrposnepruu. Ilokasarenu kayecTna.

7. BpI0op ceueHust MPOBOJIOB 10 YCIOBUIO MUHUMYMa Pacxo/1a MeTajuia.

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 3JI. CETSIX M3MEHEHHUEM CONPOTUBIICHUS 3JEMEHTOB
CeTH.

11. Onpenenenne BeposTHOcTH nepepbiBoB  OC  moTpeOuteneili B CBA3M ¢
MOBPEXIAEMOCTBIO 2JIEMEHTOB.

12. KaGenbHbie muauU. CrIOCOOBI MPOKIIAKH.

13. Br160p HOMUHATBHOTO HANIPSDKEHUS U KOHPUTYPAIIUN CETH.

14. PerynupoBaHue HanpsHKeHUs iepepacnpeeIeHUeM peakTUBHOW MOIITHOCTH.

15. PerynupoBanue HanpspKeHUsI B13MEHEHHEeM ko3 duiinenta TpaHchopMaToposB.

16. Cxemsbl 3amelieHHsl JIMHUM 3JeKTponepenaud U TpanchopmaropoB. Pacder muHMi
AIIEKTPONEPEAYH 10 CXEMe 3aMEeIEHHs C yU4eTOM TpaHc(hopMaTopoB.

17. HapoHOX03s1iicTBEHHBIH yI1ep0O OT NepepbIBOB AIEKTPOCHAOKEHUS

18. Meronb! onpesieseHnst MecTa TIOBPEXKACHUS Kabemei

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 MUTAHUS 3/9 00BEKTOB. THUIIBI 371, CTAHITUIA

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 DIIEKTPHUECKUX CETSX.

27. OcHOBHBIE TPeOOBaHUS K CXeMaM JJIEeKTpOCHaOXeHus. BrIOop cxeMm u HampspkeHuit
AIEKTPUYECKUX CETEH.

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

29. Tpaucdopmaropsl ¢ ycrpoiicteom PITH.



30. OcHOBHI BBIOOpA CEUCHUI MPOBOIOB U KabemeH.

31. I'maBHBIE 331a4M IPOSKTUPOBAHMS U HKCILTyaTaru cucteM OC.

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

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

34. Beibop oTBeTBIICHUH TpaHC(hOpMAaTOpa.

35. Ilopsaok pacuera 3aMKHYTBIX MECTHBIX CETEH.

36. Buasl moBpexaeHus kaOenell. OCHOBHBIE CBEIEHUS O KOHCTPYKIHU KaOelne.
CoenrHeHN U OKOHIIEBAHUE KaOeeH.

Ilepedyennb J1a00pPATOPHBIX PA0OT M KOHTPOJILHBIX BOIIPOCOB ISl 3alIIUTHI
JladopaTtopnasi paGora Ne 70 «Omnpenenenne MecT MNOBpPeXIAeHUA B JIMHUAX
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?
JlocTomHCcTBa M HEAOCTATKH AUCTAaHIIMOHHBIX OMIIL.
Jaiite knaccudukaiuto merogos OMII.
Kaxue meroast OMII oTHOCATCSA K UMITYJIBCHBIM?
Kaxkue metonsr OMII oTHOCITCST K KOHTAKTHBIM ?
Haznauenue u npuHIMI AeHCTBUS H3MEpUTENs HeoaHopoaHocTei P5-10.

©CoNoORWN

JlabopaTopnas padora Ne 72 «MccienoBanue pe;kuMoB HeliTpajau B TpéxdasHbIX
JJIEKTPHYECKHUX CeTAX HaNpsiKeHHeM /10 U Bbile 1 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. JloCTOMHCTBA M HEIOCTATKH JJICKTPUUECKOM CETEH: ¢ M30JUPOBAHHON HEUTpabIO, 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 «TokonpoBoabl 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 hekToM?



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

KypcoBoii npoekT «BbI00Op cXeM NUTAIOINX U PpacnpeleUTeIbHbIX ceTei»

Conep:xkanue padboThi:

1. Bri0op KOHPUTYpalUK U HOMUHATBHOTO HANIPSKEHUS BCEX YYACTKAX CETH.

2. BpiOop TpaHchOpMATOPOB U CXE€M DIIEKTPUUYECKUX COCTUHEHHH MOHU3UTEIbHBIX
MTOJCTaHLIMM.

3. BpIOop ceyeHus mpoBOIOB BO3AYIIHBIX JIMHUN 3JIEKTponepeadn, 00pa3yronmx ceTh
HaMEUYEHHOU KOH(pUTYpaLIUHU.

4. OmpeneneHue 4ncia U MOIUTHOCTU F€HEPATOPOB U MOBBICUTEIBHBIX TPaHC(HOPMATOPOB
Ha AJIEKTPOCTAHIINH.

5. Omnpenenenne TEXHUKO-SKOHOMHUECKUX XapaKTEPUCTHK BApUAHTOB CETH, MPUHATHIX
K pacCCMOTPEHHUIO.

6. Ompenenenue 1eIeCOOOPA3ZHOTO pa3MENIEHUS KOMICHCUPYIOIIMX YCTPOHCTB B
AIEKTPUYECKOMN CETH.

7. OOocHoBaHue TpeOyeMBbIX METOJOB U TEXHHUYECKUX CPEICTB PEryIHPOBAHUS
HaIPsKEHUSL.

Hcxoanble naHHble IS pacyera:

1. DnexrpocHabxkeHHe paiioHa OCYILIECTBISETCS IEKTPOCTaHLIMEH, pacIONI0KEHHON B
nyHkTe A. Ha siekTpoctaHiim mpeanoiaraeTcs ycTaHOBUTh HE MEHEE JIBYyX T€HEpPaTOpPOB.

2. Bo Bcex myHkrax kpome 1 u 3, umeroTcs noTpeOuTeNu NepBOid, BTOPOH U TpeThei
kareropuu. [Ipuuem norpedurenu TpeTbeit KaTeropuu cocTasisitoT 15% ot obmelt Harpy3ku. Bo
BTOPOM U YETBEPTOM IYHKTaX MOTpeOuTeNnell MepBOil KaTeropuu HET, a MOTpeOUTENH TpeTbei
KaTerOpHH COCTaBISAIOT 24% OT BCEl HArpy3KH.

3. B pexume HauOONBIIMX HArpy3oK HampspKEHHE Ha IIMHAX CTAHIMM BbIIIE
HOMMHAJILHOTO Ha 5%.

4. CBs3b C SHEPTOCUCTEMON OCYIIECTBIISICTCS Yepe3 COOPHBIE MIMHBI AIEKTPOCTAHIINH.

5. CTouMOCTh MOTEpPh MIEKTPOIHEPrUu cocramisger 2,82 pyO0./kBr4, koapduumeHt
uHusmn — 40.

6. BropuuHoe HanmpspKeHHE Ha BceX MOJCTaHUuAX mpuHATo 10 kB.

7. Ha TOHU3WTENBHBIX TMOJACTAHIMAX JOJDKHO OBITh OCYIIECTBICHO BCTPEYHOE
peryIupoBaHNe HaNpsHKEHUS.

8. DnexTpuyeckas ceTh MPOCKTUPYETCS Ul TPEThEr0 paiiOHa KITMMATHIECKUX YCIOBUI
(1 o BeTpy, U MO TOJIONIENY).

9. Yepe3 mnyHKT, 00O3HAUCHHBIH 3BE3MIOYKOM, OCYIIECTBISIETCS TPAH3UT AKTHBHOMN
MOIITHOCTH MO JIMHHUSM 3JIEKTPOINEpeayd BBICOKOTO HamNpshKeHus. BenuumHa TpaH3UTHOU
MOIITHOCTH paBHA COOCTBEHHOM HArpy3KH IyHKTA MPH 33JaHHOM KO3 (GUIIMEHTE MOIITHOCTH.

10. B3auMHoOe pacnooxkeHue MeKTpocTaHui A u myHKToB (1...5) ¢ yuerom Macmtaba
MOKa3aHO Ha IUIaHe. 3/IeCh Ke TPUBEACHBI CBEJCHUS O BEIMYMHE AKTHBHOH MOIMHOCTH Prys
HauOoJbIIel pacueTHON HAarpy3Kd JJIsi KaKJOro IMyHKTa, €€ KOd((HUIIMEHTE MOIIHOCTH COSQ,
BpPEMEHU HanOOIbIIUX HArPY30K Tis.

11. TexHUKO-PKOHOMHYECKOE OOOCHOBaHHE BBIOOpa TpaHCPOPMATOPOB HA BTOPOI
TIOJICTAHITUH.



Ilnan pacnoJioskeHNsl HA MECTHOCTH 3JIeKTPOCTAHIMM ¥ NYHKTOB HATPY3KH

4 Maciura6:
1e 3e . 1 cm— 15 km;
] T,. =7200u;
5 3 5 — - P, =40 MBr;
* YT 1cm cosp =0,70.
[TyHKT 1 2* 3 4 5)
P, MB1 50 58 41 43 50
CoSy 0,70 0,90 0,80 0,80 0,80

CnenBonpochbl K KypcOBOMY MPOEKTY:

1.
2.
3.
4.

Br16op Mapku u cedeHust mpoBo 0B Bo3ayHbIX JIDTII.

Bb160p HOMUHAIBHOTO HANPSKEHUS SJIEKTPUYECKOM CeTH.

Br160p KOMIIEHCUPYIOMIUX YCTPOUCTB B SJICKTPUIECKOM CETH.

ITonpoObHO paccMOTpeTh BONPOCHl ydeTa HapOAHO-XO3SHCTBEHHOro yuiepba mpu

HepepbIBE IEKTPOCHAOKEHHS TOTPEOUTEIEH.

CCTHIX.

S.
6.
7.

8.
9.

Br16op uncia, MOIHOCTH U THIA TPaHCHOPMATOPOB IEKTPUUECKOM CETH.
Bormpoc onpenenenus naaeHus ¥ moTepb HaIPsHKCHUS B JTMHUH.
Bompoc BeiOoOpa u pa3menieHuss KOMIEHCHPYIOUIMX YCTPOMCTB B 3IIEKTPUUYECKUX

Br16op BapuaHTa ¢ y4eTOM HaJIeKHOCTH.
Br100p Tr1aBHBIX CXEM AJIEKTPHUUECKUX COSAMHEHUH IEKTPOCTAHIINI U TIOACTAHIIHHA C

BLI60pOM KOMMYTAIIMOHHBIX allllapaToB.

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

Bomnpocs! onpenenenus moTepb MOIHOCTH U SHEPTUH B AIEKTPUUECKUX CETSIX.
Onpenenenne MOIHOCTH KOMIIEHCUPYIOIUX YCTPOMCTB.

Bo160p KOHpUTypaluu cXeM JIeKTPOCHAOKEHHUSI.

Br160p TpaHChOpMATOPOB HA MOJCTAHIHUIX.

TexXHUKO-2KOHOMMYECKHUH pacueTa Py NPOEKTUPOBAHUH MTOACTAHIIUM.
Br160p cpeacTB peryianpoBaHus HaNpsKEHUS.

Br16op oTBeTBIIEHUH HA TpaHCHOpPMATOpaxX MOJICTAHLIUH.

Bb160p KOMIIEHCHPYIOIINX YCTPOHCTB B 3JIEKTPUUECKON CETH.

Br160p MeTO10B perynupoBaHus HaNpsHKEHUH.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3yabTaThl 00y4eHHs U OLIEHOYHbIE CPeICTBA JI NPOBeAeHHs MPOMEKYTOUYHON ATTeCTANH:

Kon
WHJMKaTOpa

WNHnukaTop HOCTHKEHUS KOMITETCHIIUMA

O1neHOYHBIC CPEACTBA

IIK-3: Cnoco0eH NpMHUMATH y4acTHe B NMPOEKTHPOBAHUM 00bEKTOB NMPOGecCHOHAIBHON /JAeATeJbHOCTH B COOTBETCTBHM € TE€XHUYECKHM
3a/laHieM ¥ HOPMATHBHO-TEXHHYECKOHl [JOKyMeHTauueil, co0/aas pa3iudyHble TeXHUYeCKHe, IHeproddeKTUBHbIE M IKOJIOTHYECKHE
TPeOOBaHMSI M NMPOBOAUTH 000CHOBAHME MPOEKTHBIX PellleHUil, a Tak:Ke 0pOPMJISITh TEXHUYECKYI0 TOKYMEHTAIMI0O HA Pa3IHYHBIX CTATHAX
pa3padoTKH NPOEKTA

[1K-3.1

PazpabatsiBaeT " oopmisier
KOMIUICKTBI TPOSKTHOW u paboueii
AOKYMCHTAllUU IMPOCTBIX Y3JI0B

CHUCTCMbI SHCKTpOCHa6)KCHI/I$I 00BEKTOB
KalluTaJIbHOI'O CTPOUTCIILCTBA

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB K IK3aMEHY:

1. BbpiOOp MOLIHOCTH KOMIIEHCUPYIOLIUX YCTPOMCTB
HaIPSDKEHUS.

2. banaHc akTUBHBIX U PEAKTUBHBIX MOIIHOCTEH B 3J1. CETU U B CUCTEME.

3. Pexumbl paboThl HEUTPATH B AJIEKTPHUECKUX CETSIX.

4. OcHoBHblE TpeOOBaHUS K CXeMaM »3JIEKTpocHaOkeHHs. BpiOop cxeM M HampspKeHui
AIEKTPUYECKUX CETEH.

5. OrmpeneneHne MOLTHOCTH KOMIEHCHUPYIOLIMX YCTPOWCTB IO YCIOBHIO SKOHOMHYECKOM
11€1€CO00Pa3HOCTH UX Pa3MEIICHHUS.

6. I'nmaBHBIE 332Uy IPOEKTUPOBAHMS U AKCILTyaTaruu cucteM OC.

0 YCJOBHIO pEryJIUpOBaHUS

BeinoJsiHeHHe M 3a1IUTa KYPCOBOIO NIPOEKTA:

Tema «Bp1O0Op cxeM MUTAIOIINX U PaCIPEICTUTEIHHBIX CETEH

BrlnonHeHue cneayomux pa3aesioB KypcoBoro npoeKTa:

1. Bri6op KoHPUTYpallii U HOMUHAIBHOTO HAIPSKEHUS BCEX YUaCTKax CETH.

2. Boibop TpaHcopMaTOpOB U CXE€M OJIEKTPHUUYECKUX COECJUHEHHUN MOHU3UTEIBHBIX
OJICTAHIIUN.

3. BbiOop cedyeHus MpOBOAOB BO3AYIIHBIX JMHUH 3IIEKTponepeaayd, oOpa3yroluX CeTh
HaMEYEeHHOIN KOH(PUTYpaLUH.

4. OmpeneneHue 4uciaa ¥ MOUTHOCTH T'€HEpaTOPOB U MOBBICUTENILHBIX TPaHC(POPMATOPOB Ha




Kon
WHJIUKaTOpa

Nuaukarop 10CTHXKEHUS KOMIIETEHIIMI

OneHouHble CpeCTBA

AIIEKTPOCTAHIIUH.
5. OmpeneneHne TEXHUKO-3KOHOMUYECKUX XAPAKTEPUCTUK BAPUAHTOB CETH, NMPHUHATHIX K
PacCMOTPEHHIO.
6. Ompenenenue
DIEKTPUYECKOI CeTH.
7. Ob6ocHOBaHME TPEOYEMbIX METOJIOB U TEXHUYECKUX CPEJCTB PEryJIMPOBAHMS HAIPSIKEHMUSL.

11e71eCO00Pa3HOTO0  pasMEIIeHHs KOMIICHCHUPYIOIIMX — YCTPOHMCTB B

I1K-3.2

Bri6upaer onTuMalbHbIe TEXHUYECKHE
perieHust sl pa3padOTKU OTACIIBHBIX
pa3zenoB  Ha pasNUYHBIX  CTaAHsIX
MPOEKTA CHUCTEMBI IJIEKTPOCHAOKEHUS
00BEKTa KalUTAIBHOTO CTPOUTENHCTBA

IlepeyeHb KOHTPOJILHBIX BOIMPOCOB K 3K3aMEHY:
1. Br16op ceueHust MpoBOAOB IO YCIOBUIO MUHUMYyMa pacxo/1a MeTaslia.
2. Ompenenenue BeposTHOCTU MepephiBOB DC moTpeOuTeneil B CBA3U C MOBPEKIAEMOCTHIO
AJIEMEHTOB.
Bb160p HOMUHATBHOTO HAPSKEHUS. U KOH(PUTYPALIUU CETH.
HaponHnoxo3siicTBeHHBIN yIiepO OT MepephIBOB AIEKTPOCHAOKEHHS
daxkTopsl, onpenenstomue nocrpoenue cxem JC.
OCHOBHBIE HCTOYHHUKHU [MUTAHUS 3/3 00BEKTOB. THIIBI DJI. CTAHIIAI
OCHOBBI TEXHUKO-3KOHOMHUYECKHUX PACUETOB 3J1.CETH.
Bri0op oTBeTBNEHUI TpaHchopmaropa.

©NDUA W

BrinosiHeHHe U 3aUTa KYPCOBOTO NMPOEKTA:

BrinonHenue cneayomux pa3aeioB KypcoBOro mpoeKTa:

5. OmpenereHne TEXHUKO-DKOHOMUYECKHX XapPaKTEPHCTUK BAPUAHTOB CETH, NMPHHATHIX K
PaccCMOTPEHHUIO.

6. Omnpenenenue
AIEKTPUYECKOMN CETH.

LEeJIECO00pPa3HOrO0  pa3MELICHHs KOMICHCHUPYIOUIMX  YCTPOMCTB B

I1K-3.3

Bribupaer o0opyoBaHue JUISL
OTHENBHBIX pa3/ieJIOB TIPOEKTa Ha
Pa3NUYHBIX CTaIUAX MPOCKTHPOBAHUS
CUCTEMBI JIEKTPOCHAOKEHHST O0BEKTOB
KaIllUTaJIbHOTO CTPOUTENIbCTBA

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB K YK3aMEHY

1. OmnpeneneHue cedeHU MPOBOJOB IO JOMYCTUMOW IMOTEpPE HAMPSHKEHHUS IO YCIOBHUIO
PaBEHCTBA IUIOTHOCTHU TOKA HA BCEX y4aCTKaX CETH.

2. VMBomsiumss BO3AYIIHBIX ¥ KaOeIbHBIX
aJeKTponepenau. MexaHU4eCcKuil pacyer.

3. Bozmymabie muaNn 1. iepenad. KoHcTpykTHBHOE McTionHEeHHe BO3ymHbBIX JIDIT.

JIDII. T'abGaputhl BO3AYUIHBIX JIMHUN




Kon
WHJIUKaTOpa

Nuaukarop 10CTHXKEHUS KOMIIETEHIIMI

OneHouHble CpeCTBA

4. Bp160p cedeHus IpoBOJIOB 10 YCIOBUIO IOCTOSIHCTBA CEUEHHUS IIPOBOJIOB HA BCEX ydacTKax
CeTH.

5. bartapen cratuyecKMx KOHJEHCATOPOB M CHHXPOHHBIE KOMIIEHCATOPHl KaK MCTOYHUKHU
PEaKTUBHOUN MOIIIHOCTH.

6. PerynupoBaHue HalpsHKEHUS B AJ1. CETSIX U3MEHEHHUEM COIPOTUBIICHUS 3JIEMEHTOB CETH.

7. Kab6enpubie tuaIH. CrIOCOOBI MPOKIIATKHU.

8. Cxembl 3aMelleHUs JHMHHUNA DdJeKTponepenaun u TpaHcpopmaTopoB. Pacuer nunuit
AIIEKTPONEPEAAYH 110 CXEME 3aMEIIEHHS C yU4eTOM TpaHc(hopMaTopoB.

9. Meroapl onpeneneHus: MecTa MOBpEXKACHUs kabemneit

10. Ctpyxkrypa 371. ceteii u cuctem. Onpexnenenns. CucteMsl BHEIIHETO U BHyTpeHHero JC.

11. Beibop cedeHuii mpoBoA0oB U Kabeneli. MeToapl BeIOOpa.

12. Hlystupytomue peaktopsl. OcoOeHHOCTH paboThl, HA3HAYCHUE.

13. Tpaunchopmaropsl ¢ yerpoiicteom PITH.

14. OcHoBBI BEIOOpA CeYEHUM TTPOBOJIOB U Kabeeil.

15. CHHXpOHHBIE KOMIIEHCATOPbl KaK MCTOYHMKHM PEAKTUBHOM MomHocTH. OcoOeHHOCTH
paboTHI.

BrinosiHeHue u 3amuTa JIa0OPaTOPHBIX PadoT
JlaGopaTopHas padora Ne 76 «Bo3ayumiHble TUHUM dJIeKTponepeaadn,
Ha3nauenue BO3ylIHbIX TUHUN 3JEKTPONEpeIauHm.
DNeMEeHTHI BO3YIIHBIX JIMHUM JIEKTPOTIepeIaduH.
Konctpykunu, Marepuan 1 MapKu IpOBOJIOB.

MN3onsuus v TMHEHag apMarypa.

Ha3znauenue 1 KOHCTPYKIHMH OIOP.

Bubpanust mpoBoaoB u 6opb0a ¢ Hel.

«[Inscka» mpoBoIOB U 6OpbOa C HEH.

Tpancno3unus nposoioB BJL.

Bo3ayiiHblie TMHUY € U30JSUKUEN U3 CIIUTOTO MOJIUATUIICHA.

CoNOR~WNE




Kon
WHJIUKaTOpa

Nuaukarop 10CTHXKEHUS KOMIIETEHIIMI

OneHouHble CpeCTBA

JlaGoparopuasi padora Ne 77 «KabebHble JIMHUM JJIEKTPONEPeaaumn»

©COoNO~LNE

DneMeHTHI KaOelbHOM JTNHUY.

Konctpykuust kabenei ¢ 0yMakKHOW MPOMMTAHHOM U30JIAIIHECH.
KoHcTpykuus ka0eneil ¢ miacTMaccoBOr U30ISILIUEH.
MapkupoBKa CHIIOBBIX Kabenel HanpsokeHueM 10 10 kB.
Konctpykuust coeTuHUTENBHBIX MY (T.

KoHcTpykins KOHIEBBIX MY(PT U 33/1€JI0K.

Y CTpoiCcTBO CTONMOPHON MY(THI.

CrniocoObI POKIIaKK KaOEeNbHBIX TUHHUH B 3eMIIE.

[Ipoknanka kaOeTbHBIX TMHUN B KaOEITBHBIX COOPYKEHHSIX.

JladopaTopHasi padora Ne 79 «ToxkonpoBoabl NPOMBILLJIEHHBIX NPeINPUATHID

©CoNo~wWNE

B kakux ciyyasx HaXoJAT IPUMEHEHHUE TPOMBILIIEHHbIE TOKOIIPOBOAbI?
Bus TOKOIPOBOIOB M IX OCOOEHHOCTb.

OCOOEHHOCTD ANIEKTPOCHAOKEHUSI COBPEMEHHBIX SHEPTOEMKUX MPEIPUATHIH.
UTto Ha3bpIBaeTCs MOBEPXOCTHBIM 3P heKkToM?

UYro Ha3biBaeTcs 3pexTom Oau3ocTu?

Kakue matepuanbl NpUMEHSIOTCS U1 TOKOIPOBOOB?

CrniocoObl MPOKJIaJIKU TOKOIIPOBOJIOB.

XKectkue HeccUMETpUYHbBIE TOKOTIPOBO/IBI.

XKectkre cuMMeTpHYHBIE TOKOTIPOBOJIBI.

10. I'uOxue TOKOPOBOIBI.
11. TpyGuaTbie TOKOIPOBOIBI.
12. CpaBHMTENIbHAS XapaKTEPUCTUKA THOKUX U KECTKHX TOKOIPOBOJIOB.

BbinosiHeHHe U 3a1IUTa KYPCOBOIO NMPOEKTA:
BrImonHeHuE eIy romuX pa3ieinoB KypCcoBOTO MPOSKTa:

2. BpiOop TtpaHChOpMATOPOB U CXeM DJIEKTPUYECKHX COEIUHEHUN
OJICTAHIIUN.

IOHHU3UTCIIbHBIX




Kon
WHJIUKaTOpa

Nuaukarop 10CTHXKEHUS KOMIIETEHIIMI

OneHouHble CpeCTBA

3. BriOOp cedyeHHs MPOBOJOB BO3AYIIHBIX JIMHUH JIIEKTpOIEpeaadn, oOpa3yromuX CeTh
HAMEYCHHON KOH(PUTYpPALIUH.

4. OmpenerneHue Yucia ¥ MOIUTHOCTH T€HEPATOPOB U IMOBBICUTEIILHBIX TPAHC(POPMATOPOB HA
AJIEKTPOCTAHIINH.

IIK-5: Cnoco0eH oneHMBATHL HOPMAJIbHBbIEC, YTSKeJCHHbIEe W IOCJHAeaBapHilHble PeKMMbI M JMKBHIMPOBATH aBapUiiHbIe PeKUMbI PadOTHI

00bLEKTOB I

0(heCCHOHAIBLHOM AeSITeJIbHOCTH

[1K-5.3

CocraBisgeT CXeMbl 3aMELIeHWsS Ha

00CITyKBaEMOM 00opyaoBaHUH,
paccUMTHIBAaCT IMapaMeTpbl  pPeXHMa
KOPOTKOTO 3aMBIKaHHS Ha
o0opynoBaHUN Py u JIDII,

paccuMThIBaeT M BHIOMPAET YCTaBKU U
XapaKTepUCTUKHU yCcTporcTB P3A

IlepeyeHb KOHTPOJIBLHBIX BOMPOCOB K IK3aMeHY:

5. PerynupoBaHue HanpspKEHUS B AJ1. CETSIX U CUCTEMaX.

6. KauectBo snextposneprun. [lokazarenu kauecTsa.

7. PerynupoBaHue HANPSHXKEHUS B DIEKTPUUECKUX CETAX U3MEHEHHEM HAMpPsHKEHUS Ha IIWHAX
3J1. CTAaHLIHM.

8. PerynupoBanHue HalpspKeHUs MepepacnpeieieHHeM PeaKTHBHOM MOIIIHOCTH.

9. PerynmpoBaHue HaNPsHKCHUS U3MEHEHUEM KO3 UIIUEHTa TpaHCHOPMATOPOB.

10. [Topsitok pacyeTa 3aMKHYTHIX MECTHBIX CETEH.

11. Buasl noBpexaenus kabeneit. OCHOBHbBIE CBEACHUS O KOHCTPYKIINH Kadenen. CoeqmHeHUs
Y OKOHIIEBaHUE KaOeleH.

BrinosiHeHue u 3amuTa JIa0OPaTOPHBIX PadoT
JlaGopaTtopnas paGora Ne 70 «OmnpenejieHue MecT TNOBPEXKIEHU B JIMHHAX
JJICKTPHYECKHX ceTei»
[Iepeuncinte BO3MOKHBIE BUJIbI IOBPEKACHUIN JTMHUHN JJIEKTPUUECKUX CETEH.
Kaxue onepauun Brimrodaer cucrema OMIL.
Kaxkne onepanuu Bximrogaer cuctema OMIIL.
Jl1st 9ero HeoO6X0JMMO TPOKUTATH U3OJISALHIO?
JlocTonHCcTBa M HEAOCTATKU AUCTaHITMOHHBIX OMII.
Haiite knaccuduxanuo metogos OMIL
Kaxue meroast OMII oTHOCATCSA K UMITYJIbCHBIM?
Kakue metoasr OMIT oTHOCATCS K KOHTAaKTHBIM?
HasHaueHue v NpUHIMI JSHCTBUS H3MEPHUTENs HeoqHopoaHocTel P5-10.

CoN~WNE




Kon
WHJIUKaTOpa

Nuaukarop 10CTHXKEHUS KOMIIETEHIIMI

OneHouHble CpeCTBA

JlaGoparopnass padora Ne 72 «UcciaenoBaHue pe:xKUMOB HelTpaium B TPExdasHbIX
3JIeKTPHYECKHUX CeTAX HaNpsikeHHeM /10 U Bbile 1 kB»

1. HM3onupoBaHHAsA U INIyX03a3eMJIEHHAS HEUTPaU B 3JIEKTPUUYECKHUX CETSAX HANPSHKEHUEM 10
1 xB.

2. Bo16op pexxuma paboThl 2JIEKTPUUECKON HEHTpallu B JIEKTPUUYECKUX CETSX HalpsHKeHUEM
Bhime 1 kB.

3. JlocToMHCTBAa M HEIOCTaTKH SJIEKTPUYECKON ceTel: ¢ H30JMPOBAaHHON HEUTpasblo, C
KOMIICHCHPOBAHHOI HEHTPaJIbIO, C TITyX03a3eMJIEHHOU 1 AP PEKTHBHO 3a3eMIEHHON HEHTPAIIbIO,
00J1aCTh IPUMEHEHUS TAKUX CETEH.

4. TlocTpouTh BEKTOPHYIO TUarpaMMy TOKOB M HANPsDKEHUH MTPU 3aMBbIKaHUH Ha 3eMJTIO (ha3bl
B B ceTu ¢ M301MpOBaHHON HEUTPAJIBIO.

5. IlocTpouTh BEKTOpPHYIO JAMarpaMMy TOKOB U HampsbkeHud s cetu ¢ JI'P B
IIEKTPUYECKON HEUTPAIU B aBAPUHHOM PEXHUME.

6. B kakux ciydasx BO3HHUKAET HEOOXOIMMOCTh 3a3eMJICHHs HEHTpallu yepe3 JTyroracsiuit
peaktrop? KakuM CBOHCTBOM J0JKEH 00J1a/1aTh {yroracsiiuii peaktop?

7. TlpyuyuHBI U yCIOBHS MOSBICHUS IEPEMEKAIOLIEHCS IYTH U €€ MOCIeICTBHUS.

JlabopaTopHnass paGora Ne 73 «OmnpepeneHue norepp JIEKTPHYECKOH JHEPruM B
pacnpeneuTeIbHbIX CeTAX»

1. Kak onpenensroTcs moTepyu akTUBHON M peakTUBHOM MomHocTH JIDIT?

2. Kak nmpousBoAHTCS pacdeT MoTeph MOIIHOCTH B PAa3BETBJICHHBIX CETAX?

3. Kaxum o0pazom OIIPEAEIISAIOTCS oTepu MOIIHOCTH B JIUHUU c
PaBHOMEPHO-pACTIPEICIICHHON HArpy3KOu?

4. Kak omnpenenstorcsi IOTepH dJIEKTPOIHEPTUH B TMHUAX?

5. Kakumu Buamu noreps B TpaHchopMaTOopax COMPOBOXKAAETCS Mepeiada MOIIIHOCTH Yepes
Hero?

6. Uro Takoe Bpems HANOOJIBIIUX OTEPH?

7. Kak ompenenstorcssi MOTepHd aKTHUBHOM M PEAKTHBHOM MOIIHOCTH B JIByXOOMOTOYHOM
TpaHcpopmaTope?




Kon
WHJIUKaTOpa

Nuaukarop 10CTHXKEHUS KOMIIETEHIIMI

OneHouHble CpeCTBA

8. Kak onpenensroTcs moTepu JIEKTPOIHEPTUU B IBYXOOMOTOYHOM TpaHchopmarope?

JlaGoparopHasi padora Ne 74 «OmnpenesieHne nmapaMeTpoB YyCTAHOBUBIIETOCS PeKMMA
3JIEKTPUYECKOM CeTH ¢ OTHOCTOPOHHUM NMUTAHUEM»

1. OcHoBHBIE METO/IBI pacueTa Pa30MKHYTBIX CETEH.

2. PacderHbIe CXEMBI DIIEKTPHUECKUX CETEH.

3. Cxewmsbl 3aMelIeHHs] TUHUH 3JEKTpoIepead U TpanchopmMaTopos.

4. Pacuer pexxuma JUHUH JIEKTporepeay Npy 3aJaHHON MOIITHOCTH Harpy3KH (HampsiKeHHe
B KOHIIE JINHUU TIOCTOSTHHOE).

5. Pacuer pexxrimMa TMHMHM 3JIEKTpOIIepeaay MPH 3a1aHHON MOIIHOCTH HAarpy3Ku (HaIpsbKeHHe
B HayYaJe JIMHUU TOCTOSHHOE).

6. Pacder pexxuMa JTUHHH >JIEKTpOIepenad NMpU 33JaHHOM TOKE Harpy3Kku (HampspKeHUE B
KOHIIE JINHUU TIOCTOSIHHOE).

7. Pacuer pexuma JUHHUM JIEKTpolepesad NpU 3aJaHHOM TOKE Harpys3kd (HampspKeHHE B
Hayajie JTUHUU [TOCTOSIHHOE).

JlaGopaTtopHnas paGora Ne 78 «MccaenoBanme pexxumMoB padoThl JHMHMHA €
ABYXCTOPOHHUM MUTAHHEM)

1. IlpeumyuiecTBa U HEJOCTATKU 3aMKHYTBIX CETEH MO CPAaBHEHUIO C Pa30MKHYTBHIMHU.

2. PacnpeneneHue MOIIHOCTEH B JMHHUSIX C JBYXCTOPOHHUM MHUTAaHHEM IPU OJUHAKOBBIX
HAIMPSOKCHUAX ITYHKTOB ITUTAHUSA.

3. Ompenenenne ypaBHUTENbHBIX TOKOB M HANPsHKEHUN. B KakoM citydae OHM BOSHHKAIOT?

4. OpHOpoJHAas JIMHUSA. OCOOEHHOCTH pacyera.

5. Pacnpenenenue MOITHOCTEN C Y4ETOM OTEPh MOITHOCTH B CETH.

6. OcoOeHHOCTH pacueTa pacrpeaesieH s MOIITHOCTEH MPH IBYX TOYKaX MOTOKOPAa3Iena.

7. Tlorepu HampsKEHUS B CETH.

BeinoJsiHeHHe M 3a1IUTa KYPCOBOI'O IIPOEKTA
JU1s TEXHUKO-3KOHOMHYECKOT0 OOOCHOBaHMSI M BbIOOpa 4YMCIa U MOIIHOCTH T'€HEpPaTopoB




Kon

uaukaTop DOCTHIKEHUS KOMIIETEHIINI OLEeHOYHBIE CPEACTBA
HWHJHUKATOpa a pa 1t H pel

QJICKTPOCTAHIIUHN HCO6XOI[I/IMO OCYHICCTBUTD pacCyCT MapaMETPOB CXEMbI 3aMCIICHU S CCTH.




0) Ilopsimok mpoBeJAeHUs] MPOMEKYTOYHOH ATTECTALMHU, NMOKA3ATEJIM M KPUTEPUU
OlleHUBAHMUS:

[IpuMepHasi CTPYKTYpa U coepKaHUe MyHKTA:

[TpoMexxyTodHas arTecTanusi MO TUCIUILUINHE «DJICKTPOIHETPETHUECKUE CUCTEMBI U
CeTW» BKIIOYAET TEOPETUYECKHE BOIPOCHI, MO3BOJSIONIME OIICHUTh YPOBEHb YCBOCHUS
00y4JarmUMUCS 3HAHUH, U TIPAKTHYECKUE 3aaHMsI, BBISBISIIONINE CTENICHh CHOPMHUPOBAHHOCTH
YMEHUH ¥ BIIQJICHUH, MPOBOAUTCS B (opMe dK3aMeHa W B (popMe BBITOJHEHHS W 3alllUThI
KypCOBO# paboTBHI.

DK3aMeH 10 JaHHOH NUCIMILIMHE MPOBOIUTCS B YCTHOH (popMe Mo SK3aMeHAIIMOHHBIM
OwmyietaM, KaKIbId M3 KOTOPBIX BKJIIOYACT 2 TEOPETHUYECKUX BOIMPOCAa U OJHO NMPAKTHUECKOE
3ajlaHue.

IMoka3aTe/ i U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 0aIoB) — 00y4arONMicsl JEMOHCTPUPYET BBICOKHI YPOBCHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHHE
y4eOHOTr0 MaTepualia, CBOOOJHO BBINOJNHSACT IMPAKTHYECKUE 3aJaHHs, CBOOOJHO OIEpUpPYET
3HAHHUSIMH, YMCHHSIMH, TIPAMEHSICT UX B CUTYAIHsIX MOBBIICHHON CIIOKHOCTH,

— Ha OIICHKY «Xopomo» (4 O6amia) — oOydJarouuiicss JEMOHCTPUPYET CPEIHUI YPOBCHb
c(OPMUPOBAHHOCTH KOMITCTEHIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOITYyCKAIOTCS
HE3HAYUTEIIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYTHCHUS TIPU aHATTUTUYCCKUX OTEePAIIHsX, IEPEHOCEe
3HAHWI U YMEHUW HA HOBBIC, HECTAHIAPTHBIC CUTYAIINH;

— Ha OIICHKY «YIOBJIETBOPHUTEIbHO» (3 Oamna) — oOydaromuics OEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHIMI: B XOJIe¢ KOHTPOJBHBIX MEPOTPUATHI
JIOMyCKAKOTCS OIIUOKH, TPOSIBJIIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMCHUH, HAaBBIKOB,
00yYJarOIINICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHS TP ONCPUPOBAHWM 3HAHUSAMH U
YMEHHUSIMU TIPU UX TIEPEHOCE HA HOBBIC CUTYAIIUU;

— Ha OILICHKY «HEeYJI0BJIETBOPUTEJBLHO» (2 Oamia) — o0ydaroIMiics JTeMOHCTPUPYET
3HaHus He Oosiee 20% TEOPETUYECKOTO MaTepualia, JOIMYCKAeT CYIIECTBCHHBIC OLIMOKH, HE
MOJKET TIOKa3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIIICHHSI IPOCTHIX 33]1aY,

— Ha OLICHKY «HEeYyI0BJeTBOPUTeIbHO» (1 6amr) — oOyuaroniuiicss He MOXKET MOKa3aTh
3HaHHWS HAa YpPOBHE BOCIPOM3BEACHWS M OOBSCHEHUS WH(HOpMAIMU, HE MOXKET I[T0Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

KypcoBo#i TIpoeKT BBIMOTHSETCS IMOJ PYKOBOJICTBOM MpEIOJaBaTelsi, B MPOIECCe ero
HamUcaHus O0yJaroluiicsi pa3BUBaeT HaBBIKM K HAay4HOU paboTe, 3aKperiss U OJHOBPEMEHHO
pacumpsisi 3HaHUS, TOJMYyYEHHBIC MPU H3YYSHUH Kypca «DIEKTPOIHETPETUUCCKHE CUCTEMBI H
cetr». [Ipu BBHIMOTHEHUH KYpCOBOTO MPOEKTAa OOyYarOIIUKCSA JOHKEH MOKa3aTh CBOE YMEHHUE
paboTaTh ¢ HOPMATHUBHBIM MaTepUAIIOM W JIPYTUMH JIHTEPATYPHBIMA HMCTOYHHUKAMH, & TAKKE
BO3MOXXHOCTh CUCTEMATHU3HPOBATh M aHATU3UPOBATh (PAKTUUECKHUI MaTepHall U CaMOCTOSITENIEHO
TBOPYECKHU €r0 OCMBICITUBATS.

B mporecce HammcaHus KypcOBOTO MpOEKTa OOydYaroImIUNCS OIKEH pa3oOparbes B
TEOPETUYECKHUX BOMPOCaX H30PAHHOU TEMBbI, CAMOCTOSATEIIHFHO MTPOAHATH3UPOBATH TPAKTHUCCKHN
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUYECKUE MPEATIOKEHUS.

IMoka3aTenu U KPUTEPUH OLIEHNBAHUS KYPCOBOI0 MPoeKTa:

— Ha OLICHKY «OTJIHMYHO» (5 06a/mioB) — paboTa BBIMOJTHEHA B COOTBETCTBUHU C 3aJIaHUEM,
00yJarOIINIiCs TTOKA3bIBACT BHICOKUH YPOBEHD 3HAHHMK HE TOJBKO Ha YPOBHE BOCIIPOU3BEICHUS U
0o0BsicHEHUST WH(OpPMAINKM, HO W HMHTEIUIEKTyaJbHble HABBIKM pEIICHHUs TpoOieM W 3ajad,
HAX0XJICHUS YHUKATLHBIX OTBETOB K ITPOOJIEMaM, OIEHKH M BEIHECCHUS KPUTHUCCKHUX CYKJICHUH;

— Ha OIIEHKY «X0pomio» (4 Oamna) — paboTa BHITIONHEHA B COOTBETCTBHH C 33JJaHUEM,
00yJarOIINIiCsA TTOKA3bIBACT 3HAHWS HE TOJIBKO HA YPOBHE BOCIPOM3BEICHUS W OOBICHEHUS
uH(pOpMaIlMK, HO W HHTEJUICKTyaJbHbIE HABBIKM PEIICHHs] MpoOJieM W 3aaad, HaXOXKICHUS
YHUKAJIBHBIX OTBETOB K MpOOJIeMaMm;

— Ha OLICHKY «Y/I0BJIETBOPHUTEJBLHO» (3 6amia) — paboTa BBIIOJIHEHA B COOTBETCTBUU C
3aJjlaHueM, OOYJarOIIUIiCs TIOKa3bIBaeT 3HAHUS Ha YPOBHE BOCIPOM3BEACHHS M OOBSICHEHUS
uH(pOpPMaIINU, HHTEIJUICKTYaIbHbIEC HABBIKH PEIICHUS MTPOCTHIX 3a7a4;



— Ha OIICHKY «HeY/0BJIeTBOPUTEIbHO» (2 Oaa) — 3a1aHKe IPENoAaBaTeNsl BBIITOIHEHO
YaCTHUYHO, B MPOIECCE 3aUIUTHI pabOTHl 00YYAIOIIMICS TOMYCKAET CYIIECTBEHHBIE OIIMOKH, HE
MOKET ITOKa3aTh UHTEIJICKTYa IbHbIC HABBIKM PELICHUS TIOCTABICHHOM 3a1a4H;

— Ha OILICHKY «HeY/JA0BJIETBOPUTEJLHO» (1 Oayun) — 3aganue mnpenojaBaTelis BHIIOTHEHO
YaCTHYHO, OOydaloIuiics HE MOXKET BOCHPOM3BECTH U OOBSICHUTH COJCp)KaHHE, HE MOXKET
N0Ka3aTh MHTEJUICKTyaJbHbIC HABBIKU PEIIEHUS TOCTABJICHHOM 3a/1auu.



