MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

r ~N YTBEPXJAIO
AOKYMEHT MOAMUCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
Roncranmanant o 16.01.2023 no 10.04.2024 07 uioHs 2023 T.
. y,

PABOYAS ITPOI'PAMMA IUCIHHTUTIJINHBI

b1.B.04 DaexkTposHepreTudecKue CUCTEMbI M CETH
3akperieHa 3a kabeapoir  JHepreTuku

VYyeOnsii itan  b130302 23 33.plx
Hanpasnenue: 13.03.02 DiekTpodHEpreTHKa U dJIEKTPOTEXHUKA

KBamudunkarms Bbakaaasp

dopma 00yucHHST ~ OYHAas
OO6mmas TPy 10€MKOCTh 93ET

Bubl KOHTPOISL B cemecTpax:
Dx3ameH 5,6, KypcoBoii npoekT 6

Pacnpene.ueﬂne aC0B JUCHMILIMHBI 110 CEMECTpPpaM

CemecTtp
(<Kypc>.<CemecTp Ha 5@3.1) 63.2)
Kypee>) Hroro
Henens 17 18
Bun 3ansnit vII | PII | viI | PO | VO PIT

Jlexumn 34 (34 |54 |54 |88 |88
JlaGopatopHsie 17 |17 17 |17
IIpaxkTuueckue 34 |34 |36 |36 |70 (70
B ToMm uncne uHT. 18 |18 |12 |12 (30 (30
B Tom uncne B hopme 51 |51 |36 |36 |87 (87
IIPaKT.OJATOTOBKU
Hroro ayn. 85 |85 |90 |90 |175 (175
KoHnTakTHas paborta 85 [85 |90 |90 |[175 (175
Cawm. pabota 23 123 |36 |36 |59 |59
Yachl Ha KOHTPOJIb 36 |36 |54 |54 |90 (90
HUroro 144 | 144 | 180 | 180 | 324 | 324



DidenkoLA
Машинописный текст
07 июня

DidenkoLA
Машинописный текст
23

DidenkoLA
Машинописный текст

DidenkoLA
Машинописный текст


[Iporpammy coctaBui(u): x.m.H., ooy., Cmpymenax A.B.

PaGoyast mporpamma JUCHUTUTHHBL
DJIeKTPO3HEepPreTH4YecKne CUCTEMbI M CETH
paspabotana B coorBercTBHM ¢ PI'OC:

®denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICHIET0 00pa30BaHus - OakagaBpuaT Mo
HanpasiieHuto moarotoBku 13.03.02 DnexTposHepreTuka 1 3JIeKTpoTeXHUKa (Mpuka3 MuHoOpHayKku
Poccum ot 28.02.2018 1. Ne 144)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

Hamnpagnenue: 13.03.02 DnexkTposHepreTuka v JIeKTPOTEXHUKA
YTBEPXKACHHOTO IpHKa3oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

JHepPreTuKu

IIpotokon ot 21 anpesnst 2023 r. Ne 10
Cpok neiictBus mporpaMmsl: 2023-2027 yu.T.

3aB. xadenpoit bymaros FO. H.

[Ipencenarens MK®
crapuuii npenojasatens Jlatymkuna C.B. 24 anpens 2023 1. npoTokoa Ne9
OtBetcTBeHHbIN 3a peanuzanuio OITOIT Bbynaros FO.H.
HupexTop 6uOIroTeKH Cotauk T.®.

(moamuck)
Ne perucrpanmun 37

(MeToauYeCKUl OT/AEI)


DidenkoLA
Машинописный текст
37


Buzuposanmne PII/I 1y ncniosiHeHus B o4epeIHOM Y4eOHOM roay

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosiHeHus B 2024-2025 yyeOHOM roly Ha 3aceaHUH Kaheapbl

JHepreTUuKU
Buecens! nsmenenus/nononnenus (Ipunoxenue )
[Iporoxon ot 2024 . Ne
3aB. kadenpoit
Buzuposanmne PII/] n1s ncno/ineHust B ouepeHOM y4eOHOM roay
IIpencenarens MK®

2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2025-2026 yueObnoM roay Ha 3aceganun kaheapol
JHepreTuKu

Buecens! nsmenenus/nononnenus (Ipunoxenue )
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3aB. xaenpoit

Busuposanmue PII/] 11 ucnosiHeHus B ouepeHOM Y4eOHOM roay

IIpencenarens MK®
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Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

Buzuposanmne PII/I 111 ucnosiHeHus B o4epeIHOM Y4eOHOM roay

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
JHepPreTUKHU

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2027 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

O3HaKoMJIEHHE CTYJACHTOB C TCXHUKO-OKOHOMUYECKUMHU OCHOBAMU MPOCKTUPOBAHUA DJICKTPUUCCKUX ceTeﬁ, KpUTECpUAMU
1 aJITOPUTMaMHU BBIOOPA ONITUMAJIBHOTO BapHaHTa, OCHOBAMH pacueTa PeKUMa CI0KHBIX 2JIEKTPUYECKHX CETeH,
MEPOIPUATUSIMH TI0 CHIDKCHHUIO ITOTEPh MOLTHOCTH U JIEKTPOIHEPTHH B AIEKTPHUYCCKUX CETIX, OCOOBIMHU PeKMMaMHU
SJIIEKTPUIECKUX CETeH.

1.2 | TloaroToBKa CTYJCHTOB K CAMOCTOSITEIIBHOM paboTe 1Mo MPOSKTUPOBAHUIO M PACUETY PEIKUMOB PabOTHI SJCKTPHUSCKIX
CeTel B YCIOBUSIX PEATBHOTO MPOU3BOCTBA MIPU pabOTe B DIEKTPHUECKUX CETIX YHEPTOCUCTEM.
2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII
Huxn (pazgen) OOIT: b1.B.04
2.1 | TpedoBaHus K NpeABAPUTEIbHOI MOJATOTOBKE 00y4Yalolerocs:
2.1.1 | 3nanus, nonydeHHsle no qucuuiuinHam dusuka; MatemaTtuka; TeopeTHueckre OCHOBBI 3JIEKTPOTEXHUKH.
2.1.2 | TeopeTuueckre OCHOBBI IEKTPOTEXHUKI
2.1.3 | Maremaruka
2.1.4 | ®uzuka
2.2 | JucuMmIMHbI ¥ NPAKTUKH, JJIS1 KOTOPBHIX OCBOEHHME JAHHOH AUCUMIIMHBI (MOYJ151) HEO0OX0AMMO KaK
npejanecTBymoIee:
2.2.1 | DnexkTpuueckue CTaHIMK U TOJCTAHIINU
2.2.2 | CucTteMsl 3JIeKTPOCHA0KEHUS TOPOAOB U POMBILUICHHBIX TIPEIITPUIATAN
2.2.3 | DOnekTpruvecKre MallnHbI
2.2.4 | TlepexoaHble MPOIIECCHI B DIIEKTPOIHEPTETUYECKUX CUCTEMAX

3. KOMIIETEHIIMA OBYYAIOHIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIMITTIMHBI

(MOJIYJIST)

K-3

: Cnocoben OCyHIE€CTBJIATDH A€ATC/IBbHOCTD B o0JacTu MPOCKTUPOBAHUS, IKCILIyaTallUU, TEXHUYECKOI'0 oﬁcnymnnaﬂnﬂ

H peEMOHTa Ka0eJbHBIX H BO31YIIHBIX JMHMH JJIEKTponepeIaIn

Wunukarop 1 |I1K-3.4 BemonuseT c60p U aHANN3 AaHHBIX IS IPOSKTUPOBAHMS KaOSIbHBIX U BO3AYIIHBIX JIMHUN

QJICKTpOoIICpEeJaun

Wumukatop 2 [I1K-3.5 [MoaroraBnuBaeT pa3aessl MPEANPOSKTHOM JOKYMEHTAUN HA OCHOBE TUIIOBBIX TEXHUUECKHUX PELICHHUN IS

MIPOCKTUPOBAHUS KaO€eIbHBIX 1 BO3AYUIHBIX JIMHUHT QJICKTpOIICpCAaIn

IIK-4: Cnnoco0eH NJIaHUPOBATH U KOHTPOJHMPOBATH AeATEJILHOCTh B 00J1aCTH NPOEKTHPOBAHUSA, IKCILTyaTAllNH,
TeXHHYECKOro 00C/Iy;KUBAHUS H PEMOHTA 000PYA0BAHHSA NOACTAHIUI JIeKTPHYECKHX ceTeil

Wnpukatop 1 |I1IK-4.3 JleMoHCTpHpyeT NOHMMaHUE B3aUMOCBS3H 3aJa4 3KCIUTyaTallud U IPOEKTUPOBAHUS IOACTAaHIIUH

JJEKTPUUECKUX CeTel

Wunukarop 2 |I1K-4.4 BemonasaeT cO0p U aHANN3 JAHHBIX IS IPOSKTUPOBAHUS TOACTAHIINI SIEKTPHUECKUX CETeH, COCTaBIIsAEeT

KOHKypeHTHO-CHOCO6HLI€ BapUaHTbl TCXHUYCCKUX pemeﬂnﬁ

Wumukatop 3 [I1K-4.5 [MoaroraBnuBaeT pasaessl MPEANPOSKTHOM JOKYMEHTAUN HA OCHOBE TUIIOBBIX TEXHUUCCKHUX PELICHHH IS

MIPOCKTUPOBAHUS HOHCTaHHI/Iﬁ QJICKTPUYCCKUX ceTeit

B pesyibTare ocBOCHHS JMCHUIIMHBI 00y4AIOIMIICS N0JIKEH

3.1 |3nars:
3.1.1 | - MeTonpI cOOpa 1 aHAIM3a JaHHBIX [UIS IPOEKTUPOBAHUS KaOEIbHBIX M BO3MYIIHBIX JIMHUH 3JIEKTpOIIepeIayuH;
3.1.2 | - pa3aemnsl NpeAnpoeKTHON JOKyMEHTallul Ha OCHOBE TUIIOBBIX TEXHUUECKHUX PELICHUH A7 MPOEKTUPOBAHUS TMHUH
AIIEKTpOTepeIayH;
3.1.3 | - criocoOBI TPOSKTUPOBAHMS TTOJICTAHIINH IIEKTPUICCKUX CETEH;
3.1.4 | - cnoco6sI cOopa 1 aHaIU3a JaHHBIX 11 IPOEKTUPOBAHUS MOJCTAHIUH YIEKTPUUECKUX CETeH;
3.1.5 | - pa3zensl NpeANPOEKTHON JOKyMEHTAIlUH Ha OCHOBE THIIOBBIX TEXHUYECKUX PELICHUH IS IPOEKTHPOBAHHUS MOACTAHIINI
JNEKTPUYECKUX CETEH;
3.2 | YmeTn:
3.2.1 | - BBIMONHATH COOp M aHANIU3 JAHHBIX JJISl IPOEKTHPOBAHUS KaOEIbHBIX U BO3AYIIHBIX THHUIT JNIeKTponepesayH;
3.2.2 |- moAroTaBIMBATH PA3AEIbI PEANPOCKTHON JOKyMEHTAllMH HAa OCHOBE TUIIOBBIX TEXHUYECKHX PELICHUH AT
IIPOEKTHPOBAHHUS THHUI ANIEeKTpoIepesay;
3.2.3 | - pemath 331241 IPOESKTUPOBAHMS MOJCTAHINH IEKTPUUECKUX CETEH;
3.2.4 | - cocTaBIATh KOHKYPEHTHO-CIIOCOOHBIE BApHAHTHI TEXHUIECKUX PEIICHUIT;
3.2.5 | - noAroTaBIMBAThL pa3eibl IPEANPOEKTHON JOKYMEHTALUY HA OCHOBE TUIIOBBIX TEXHUUECKUX PELICHUH JUIs
MIPOEKTUPOBAHNUS MOJICTAHIIMM IIMEKTPUUECKUX CETEH;
3.3 | Biagetn:




33.1

- HaBBIKAMU cOOpa M aHaNIM3a JJAaHHBIX JJIS IPOEKTHPOBAHMS KaOEIBHBIX U BO3AYIIHBIX JIMHUI JIEKTpOIepeaym;
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- HaBBIKaMU IIOATOTOBKH Pa3JIENIOB NPENIPOECKTHON JOKYMEHTAMN HA OCHOBE TUIIOBBIX TEXHUUYECKUX PEILIECHUH 1JIs
IIPOEKTUPOBAHUs TUHUH EKTPOIEepENadH;

3.3.3 | - HaBBIKaMU pellIEHN 3a7ad IPOSKTUPOBAHUS IOACTAaHLIUI 2JEKTPUUECKUX CETell;
3.3.4 | - HaBBIKAMHU COCTABJICHHSI KOHKYPEHTHO-CITIOCOOHBIX BAPHAHTOB TEXHUYECKHIX PEIICHUH;
3.3.5 | - HaBBIKaMH ITOJITOTOBKH Pa3/IeiioB MPEAIIPOCKTHON JOKYMEHTAIMH HA OCHOBE THUIIOBBIX TEXHUUECKHUX PEIICHUH JUTS

IIPOCKTUPOBAHUSI OJCTAHIUM JIEKTPUYECKUX CETEH;

4. CTPYKTYPA U COAEPKAHUE JUCIUITIMHBI (MO YJIS)

Kon Bun HaumenoBanue paznenos u | Cemecrp /| Yacos | Komneren- | Jluteparypa | Unrte | IIpumeuanue
3aHATHA | 3aHATHS TeM Kypc 00001 pPaKT.
Pasnen |Pasmeia 1. O0mue cBeneHus
00 JIEKTPOIHEPreTHYECKHX
cucremMax
1.1 Jlex CrpykTypHas cxema 5 4 IK-3 I1K-4 JI1.1J11.2 0 I1K-3.4, I1K-
[IPOU3BO/JICTBA, Nepeavu U JI1.3 3.5, 11K-4.3,
pacrnpeneneHus JI1.4J12.1 I1K-4.4, TIK-
3JIEKTPOIHEPTUN JI2.2J12.3 4.5
YcnoBHOe 0003HaUCHHE 2.4
OCHOBHBIX 2JIEMEHTOB CETH JI2.5713.1
Hasnavenue, kmaccupukamys 1
HOMUHAITbHBIC HATPSDKEHHS
JNEKTPUYECKUX CEeTEH
1.2 IIp CocTaBneHne BapuaHTOB 5 4 MK-3 TIK-4 | JI1.1JI1.2 2 TpaguumonHa
KOH(HTYpaluy 3JIEKTPHICCKON JI1.3 s
CeTH JI1.4J12.1 (pemrpomykTH
J12.2J12.3 BHasl)
2.4 TEXHOJIOTHSI
J12.5J13.1 IK-3.4, TIK-
3.5, 1IK-4.3,
[1K-4.4, TIK-
4.5
1.3 JIa6 PerynupoBanue HanpspKkeHUs 5 3 [TK-3 TIK-4 JIT.1J11.2 3 Tpanuumonna
3JIEKTPOIIEPEAAYH C TIOMOIIBIO JI1.3 s
MIPOAOJILHON M MTOTIEPEYHON JI1.4J12.1 (penponyxtu
KOMIIEHCAIINH JI2.2J12.3 BHas)
J12.4 TEXHOJIOTHS
JI2.5J13.1 [K-3.4, TIK-
3.5, 11IK-4.3,
[1K-4.4, TIK-
4.5
1.4 Cp OO6mme cBeneHus 00 5 4 MK-3 TIK-4 | JI1.1 J11.2 0 [K-3.4, TIK-
ANEKTPOIHEPTeTUIECKUX JI1.3 3.5, 11IK-4.3,
cucTeMax JI1.4J12.1 T1IK-4 .4, TIK-
J12.2712.3 4.5
2.4
JI2.5J13.1
Pasnen | Pasmea 2. Iunuun
3JeKTponepeaadn
1epeMeHHOro U MOCTOSTHHOTO
TOKA
2.1 Jlex OCcoOEHHOCTH JTMHUMA 5 4 [1K-3 TIK-4 JIT.1J11.2 0 I1K-3.4, TIK-
3JIEKTpOIIepeaun JI1.3 3.5, 11K-4.3,
IIEPEMEHHOI0 U ITOCTOSIHHOTO JI1.4J12.1 T1K-4.4, TIK-
TOKa JI2.2J12.3 4.5
CpaBHeHHUe croco00B J2.4
nepeaayuy MEeKTPO3HEPruM Ha JI2.5713.1

TMOCTOAHHOM U IIEPEMEHHOM
TOKE




2.2 IIp Pacyer MoToKoB MOIIHOCTH B [1K-3 IIK-4 JI1.1J11.2 Tpanuunonna
AJIEKTPUYECKON CETH JI1.3 s
JI1.4J12.1 (pemrpomykTH
JI2.2J12.3 BHas1)
2.4 TEXHOJIOTHsI
JI2.5J13.1 [1K-3.4, IIK-
3.5, 1IK-4.3,
[1K-4.4, TIK-
4.5
2.3 JIab PerynupoBaHue HanpspKeHUS B [1K-3 TIK-4 JIT.1J11.2 Tpanuumonna
3JIEKTPUYECKON CETH C JI1.3 A
IIOMOIIBIO TPAHC(HOPMATOPOB JI1.4J12.1 (pempomyxT
JI2.2J12.3 BHas)
J12.4 TEXHOJIOT S
JI2.5713.1 [K-3.4, TIK-
3.5, 11IK-4.3,
[1K-4.4, TIK-
4.5
2.4 Cp JIunum anexTponepenaun [K-3 TIK-4 JIT.1J11.2 [IK-3.4, T1K-
MIEPEMEHHOTO U TIOCTOSTHHOTO JI1.3 3.5, 11K-4.3,
TOKa JI1.4J12.1 TIK-4 .4, TIK-
J12.2J12.3 4.5
2.4
JI2.5713.1
Pasnen | Paszmea 3. Ilonu:karomme u
npeodpa3oBaTesibHbIE
NOJCTAHIMHI
3.1 Jlex Knaccudukanus v HazHaueHHE [K-3 TIK-4 JIT.1J11.2 [K-3.4, TIK-
MHOACTAHIIAI JI1.3 3.5, 11K-4.3,
TTonmxaroniue u JI1.4J12.1 T1IK-4 4, TIK-
MTOBBIIIAIOUINE TTOACTAHIIUN JI2.2J12.3 4.5
[IpeobpaszoBaTenbHbIE 2.4
MHOACTAHIINHU JI12.5J13.1
Croco0bl TPUCOSTUHEHHS
MO/ICTaHIIUH K CeTH
CxeMbl 2JEKTPUYECKUX
COEIMHEHUH MoACTaHLUI
3.2 IIp Br160p HOMHUHATBLHOTO [IK-3 TIK-4 JIT.1J11.2 [IK-3.4, TIK-
HaIpPSKEHUS Y4aCTKOB CETH JI1.3 3.5,11K-4.3,
JI1.4J12.1 [1K-4.4, TIK-
JI2.2J12.3 4.5
2.4
JI2.5713.1
33 JIab Uccnenosanne KOJIbIEBON CETH [1K-3 T1IK-4 JI1.1 JI1.2 TIK-3 .4, TIK-
110 kB JI1.3 3.5, 11K-4.3,
JI1.4712.1 [1K-4.4, TIK-
J12.2J12.3 4.5
2.4
JI2.5713.1
34 Cp [Tonmxatromue u [IK-3 TIK-4 JIT.1J11.2 IIK-3.4, TIK-
peoOpa3oBaTeIbHBIC JI1.3 3.5,11K-4.3,
MHOACTAHIINHU JI1.4J12.1 T1IK-4 .4, TIK-
JI2.2J12.3 4.5
2.4
JI2.5713.1
Pazmen | Pazgen 4. XapakTepucTuku

000py/10BaHUS JUHUI U
MOACTAHIUI




4.1 Jlex Tunel onop BO3AYIIHBIX TUHUN [1K-3 IIK-4 JI1.1J11.2 Tpanuunonna
3JIEKTpOIIepeIayuu, MPOBOIA U JI1.3 s
TPOCHI, IMHEHHAs apMarypa. JI1.4J12.1 (pemrpomykTH
Twurmer TparCchOPMATOPOB, JI2.2J12.3 BHast)
Ha3zHaueHHe, KnaccupuKamus: 2.4 TEXHOJIOTHSI
JIBYXOOMOTOYHBIE, JI2.5J13.1 TIK-3 .4, TIK-
TPEXOOMOTOYHEIE 3.5, 11K-4.3,
TpaHc(opMaTopsl, [1K-4.4, TIK-
aBTOTPaHC(HOPMATOPHI 4.5
4.2 IIp Br160p ceueHust MpoBOIOB [1K-3 TIK-4 JIT.1J11.2 I1K-3.4, TIK-
Y4aCTKOB CETH JI1.3 3.5,11K-4.3,
JI1.4J12.1 [1K-4.4, TIK-
JI2.2J12.3 4.5
2.4
JI2.5713.1
43 JIab AHanu3 paboTsI MK-3 TIK-4 | JI1.1J11.2 [K-3.4, TIK-
MarucTpanbHOM JUHUU JI1.3 3.5, 11K-4.3,
anexTpornepenayuu 220 kB JI1.4J12.1 I1K-4.4, TIK-
J12.2J12.3 4.5
2.4
JI2.5J13.1
4.4 Cp XapakTepuCTHKU [1K-3 TIK-4 JIT.1J11.2 I1K-3.4, TIK-
000pyIOBaHUS TUHUN U JI1.3 3.5, 1IK-4.3,
MHOACTaHIINI JI11.4J12.1 I1K-4.4, TIK-
JI2.2J12.3 4.5
2.4
JI2.5713.1
Paznen | Pasmen S. Tunsbl
KOH(Urypanuii
3J1eKTPUYEeCKHUX ceTell
5.1 Jlex MarwucTtpaibHble U pajuaibHble [1K-3 TIK-4 JIT.1JI1.2 Tpanuumonna
CETH, Pa30MKHYTBIE U JI1.3 1
3aMKHYThIE CETH JI1.4J12.1 (penponyxtu
PexuMbl pabOThI HEUTpaIH JI2.2J12.3 BHas)
SIIEKTPUUECKHUX CETeH J12.4 TEXHOJIOTUS
JI2.5713.1 [K-3.4, TIK-
3.5, 11K-4.3,
[1K-4.4, TIK-
4.5
52 IIp Pacyer noteps HanpsKeHUS U MK-31K-4 | JI1.1J11.2 IK-3.4, I1K-
MOTEPh MOIITHOCTH B JI1.3 3.5, 11K-4.3,
AJIEKTPUUECKOMN CEeTH JI1.4J12.1 I1K-4.4, TIK-
J12.2J12.3 4.5
2.4
JI2.5J13.1
53 JIab UccnenoBanue norepb [1K-3 TIK-4 JIT.1JI1.2 I1K-3.4, TIK-
AKTUBHOI MOITHOCTH B JI1.3 3.5,11K-4.3,
TpaHcdopmaropax JI1.4J12.1 [1K-4.4, TIK-
JI2.2J12.3 4.5
2.4
JI2.5713.1
54 Cp Tunel KOHGUTYparHii [K-3 TIK-4 JIT.1J11.2 [K-3.4, TIK-
AIIEKTPUYECKHUX CETCH JI1.3 3.5, 11K-4.3,
JI1.4712.1 [1K-4.4, TIK-
J12.2J12.3 4.5
2.4
JI2.5J13.1
Pazngen | Pa3men 6. DiexkTpuyeckue

HArpy3KH y3J10B
3J1eKTPHYECKHX ceTeil




6.1 Jlex I'paduxn meKTpUIecKux MK-31K-4 | JI1.1J11.2 [K-3.4, TIK-
Harpy3oK, OCHOBHbIE JI1.3 3.5, 1IK-4.3,
TOKa3aTeNy rpadiKoB JI1.4J12.1 [1K-4.4, T1K-
JJIEKTPUYECKUX HATPY30K JI2.2J12.3 4.5
Bpewmst ncnosnbp3oBaHus 2.4
MaKCHUMAaJILHBIX Harpy30K JI2.5J13.1
Bpemst MakcuManbHBIX TTOTEPh
Pacyer noteps MOIHOCTY U
sHepruu B JIOII
Mertonp! rpagudeckoro
WHTETPUPOBAHUS,

CpeIHEKBaIPaTUYHOTO TOKA U
BPEMEHHU MAaKCHUMaJIbHBIX
oTePh

[ToTepu MoLTHOCTH Ha KOPOHY
[Torepu MoIIHOCTH IPU
PaBHOMEPHO pacIpeeNICHHOH
Harpyske

Pacuer notepp MouHOCTH U
SHEPTHH B IBYXOOMOTOYHBIX,
TPEXOOMOTOYHBIX H
aBTOTpaHCOpMaTOpax
3anaHue Harpy3oK u
TeHEepaTopOB IIPH pacueTe
YCTaHOBUBILIUXCS PEKUMOB
CraTuyecKkne XapaKTepUCTHKH
Harpy3oK 110 HallpsHKEHUIO U
qacToTe

6.2 IIp Br160op cxem mepBHYHBIX [IK-3 ITIK-4 JIT.1 JI1.2 T1K-3.4, TIK-
COEIMHECHUH TIOJICTAHIINH JI1.3 3.5, 11K-4.3,

JI1.4J12.1 [1K-4.4, TIK-

J12.2712.3 4.5
2.4

JI2.5J13.1

6.3 JIab 3amura J1abopaTOpHBIX paboT MK-3 TIK-4 | JI1.1 J11.2 I1K-3.4, TTK-

1,2 JI1.3 3.5, 1IK-4.3,
JI1.4J12.1 [1K-4.4, TIK-
JI2.2J12.3 4.5
J12.4
JI2.5J13.1

6.4 Cp DneKTpuYecKrue Harpy3Ku [IK-3 ITIK-4 JIT.1 JI1.2 T1K-3.4, TIK-

Y3JI0B JIEKTPUUYECKHUX CEeTEeH JI1.3 3.5, 11IK-4.3,
JI1.4J12.1 [1K-4.4, TIK-
J12.2712.3 4.5

2.4
JI2.5J13.1
Pasnen | Pasmea 7. Cxembl 3aMenieHHus

JIMHUI, TPaHC(HOPMATOPOB U

aBToTpancpopmaTopon

7.1 Jlex Pacuer mapameTpoB 31€MEHTOB [K-3 TIK-4 JIL.1J11.2 [K-3.4, TIK-
CXEMbI 3aMEIICHHSI TUHUHI JI1.3 3.5, 11K-4.3,
3JIEKTPOIIEpEIadH. JI1.4J12.1 11K-4.4, TIK-
Pacmerenne ¢a3Hbix JI2.2 J12.3 4.5
MIPOBOJIOB J12.4
Tpancno3uiys NpoBoIOB JI2.5J13.1

[MapameTpsl JBYyXOOMOTOYHOTO
TpaHcdopmaropa

[TapameTpsl TPeXOOMOTOYHOTO
TpaHchopmaropa
ABTOTpaHChOpMATOp B
JNEKTPHUYECKHUX CETAX
BexropHnas nuarpamma
HanpsbkeHul 1 Toxkos JIDIT
[Tanenue u norepst
HaIpsDKCHUS

BekropHast auarpaMma JIHHUH
C HECKOJIbKUMH Harpy3kamu




7.2 IIp Be160p 4ncna 1 MOIHOCTH 5 MK-31K-4 | JI1.1J11.2 [K-3.4, TIK-
TpaHchopMaTopoB JI1.3 3.5, 11K-4.3,
JI1.4712.1 [1K-4.4, TIK-
J2.2J12.3 4.5
2.4
JI2.5J13.1
7.3 JIa6 3amura JIabopaTOPHBIX paboT 3 MK-3 TIK-4 | JI1.1 J11.2 IK-3.4, TIK-
34,5 J1.3 3.5, 1IK-4.3,
JI1.4J12.1 [1K-4.4, TIK-
JI2.2J12.3 4.5
2.4
JI2.5713.1
7.4 Cp CxeMbl 3aMEIEeHHUS TUHHMH, 4 [1K-3 IIK-4 JI1.1J11.2 I1K-3.4, TIK-
TpaHc(hopMaTopoB u JI1.3 3.5, 11K-4.3,
aBTOTPAaHC(HOPMATOPOB JI1.4J12.1 [1K-4.4, I1K-
J12.2J12.3 4.5
2.4
JI2.5J13.1
7.5 Ox3amen | Cpaua sK3ameHa 1o 36 [1K-3 TIK-4 JIT.1J11.2 ITK-3.4, TIK-
JACTIATUTAHE JI1.3 3.5, [1IK-4.3,
JI1.4J12.1 [1K-4.4, TIK-
JI2.2J12.3 4.5
2.4
JI2.5713.1
Pasnen |Pa3zgen 8. Pacuer pexxumoB
JIMHUI 3J1eKTponepeayu u
3JIEKTPUYECKHX ceTeil B
HOPMAJIBHBIX U
nocjaeaBapuiiHbIX pesKuMax
8.1 Jlex Pacuer HanpsokeHHI B TMHUA 12 [1K-3 TIK-4 JIT.1J11.2 Tpanuumonna
10 TOKY ¥ MOIIIHOCTH Harpy3Ku JI1.3 s
Pacuer pexxuma JI1.4712.1 (pemmpomyxTH
9NEKTPUIECKOH CeTH B JBa J12.2 J12.3 BHas)
JTamna 2.4 TEXHOJIOT S
Pacuernsie Harpy3ku JI2.5J13.1 [1K-3.4, T1K-
MMOICTAHIINH 3.5, [1IK-4.3,
OripenienieHre HANPSDKEHUS Ha I1K-4.4, TIK-
CTOPOHE HU3KOT0 HalpsKEHUS 4.5
HOACTaHIINI
Pacuer cetu ¢ pa3abiMu
HOMUHAJIBHBIMU
HaNPSHKCHUSIMU
Pacuer xomnb1eBoit cetu
Pacder cetu ¢ IByXCTOPOHHUM
MTUTaHUEM TIPU Pa3HOM
HaTPSHKCHUH TTATAFOIIUX
ITyHKTOB
Pacuér 3amKkHyTBIX ceTeit
METOIOM KOHTYPHBIX
MOIIHOCTEH
MeTtoz y3/10BBIX HaNpSKEHUN
Merton mpeoOpa3oBaHUs CETH
8.2 IIp KanutanpHbIC BIIOKEHUS B 4 [IK-3 [1K-4 JI1.1 JI1.2 Tpanuumonna
cetb. Exxeronnsie JI1.3 1
9KCIUTyaTallHOHHbIE U3JEPIKKH. JI1.4J12.1 (penponyxtu
OlieHKa Ha/IeKHOCTH JI2.2J12.3 BHas)
JNEKTPOCHAOKEHHUSI. 2.4 TEXHOJIOTHSI
JI2.5713.1 [K-3.4, TIK-
3.5, 11K-4.3,
[1K-4.4, TIK-

4.5




8.3 Cp Pacyer pexuMoB TuHUN 5 MK-31K-4 | JI1.1J11.2 [K-3.4, TIK-
3JIEKTpOIEepEaun 1 JI1.3 3.5, 11K-4.3,
SIIEKTPUIECKHUX CETeH B JI1.4J12.1 [1K-4.4, TIK-
HOpPMAJIbHBIX U JI2.2J12.3 4.5
[oceaBapuiHbIX pexkuMax 2.4
JI2.5J13.1
Paznen |Pazgen 9. KauectBo
3J1eKTPOIHEPTHU B
3JIeKTPUYECKUX CETAX
9.1 Jlex OcCHOBHBIE MIOKA3aTEIH 9 [1K-3 IIK-4 JI1.1 J11.2 T1K-3.4, TIK-
KauecTBa JIEKTPOIHEPTHH JI1.3 3.5, 11K-4.3,
Bnustaue normkeHHOT0 JI1.4J12.1 T1K-4.4, TIK-
Ka4yecTBa 3JIEKTPOIHEPIUU Ha J12.2J12.3 4.5
pabdoTy 3MEeKTPONPUEMHHUKOB J2.4
Hecummerpus B JI2.5J13.1
ANEKTPUIECKUX CETSIX U
CIOCOObI ee CHIKECHUS
HecunycounanbHOCTb B
ANEKTPUIECKHUX CETIX
CpencTBa KOMIEHCAIIH
BBICIIUX TAPMOHHK
Konebanus HanpsoKeHHS U
MEPOTIPUATHS IO X
CHIDKEHHIO
9.2 IIp TeXHUKO-DKOHOMHYECKOE 4 [1K-3 TIK-4 JIT.1J11.2 ITK-3.4, TIK-
CpaBHEHHE BapUAHTOB JI1.3 3.5, 11K-4.3,
3JIEKTPUUECKOH CeTH JI1.4J12.1 [1K-4.4, TIK-
J2.2J12.3 4.5
2.4
JI2.5J13.1
9.3 Cp KauecTBo 3nexTposnepruu B 5 [K-3 TIK-4 JIT.1J11.2 [IK-3.4, T1K-
JIEKTPUUECKHUX CETIX JI1.3 3.5, 11IK-4.3,
JI1.4J12.1 [1K-4.4, TIK-
J12.27J12.3 4.5
2.4
JI2.5713.1
Pazmen | Pazgen 10. PeryiupoBanue
HaNpsKeHNusl B
3J1eKTPOIHEPreTHYeCcKoil
cucreme
10.1 Jlex Bcerpeunoe perynupoBanue 12 [TK-3 TIK-4 JIT.1J11.2 ITK-3.4, TIK-
HaIpsHKEHUS JI1.3 3.5, 11K-4.3,
PerynupoBanue HanpskeHUs JI1.4J12.1 T1K-4.4, TIK-
Ha MOACTAHIUSAX C TOMOIIBIO J2.2 J12.3 4.5
TpaHchopMaTopoB J12.4
Tpanrchopmatopsr ¢ [IEB u ¢ JI2.5J13.1

PITH

Br160p perynupoBoYHBIX
OTBETBIICHUI
JIBYXOOMOTOYHBIX,
TPex0OMOTOUHBIX
TpaHc(hOpMaTopoB U
aBTOTPAaHC(HOPMATOPOB
PerynupoBanue HanpsHKeHHS
Ha JNIeKTPOCTAHIIUAX
KomneHcanus peakTuBHON
MOIITHOCTH

VYcTpolicTBa peryaMpoBaHus
PEaKTUBHON MOIITHOCTU
IIpomonpHas KOMIICHCAITHS
COIIPOTUBIICHUS JINHUU
CpaBHeHue crocoboB
PETYIMPOBAHUS HANPSKEHUS




10.2 IIp Komnencanus peakTuBHOI 14 MK-31K-4 | JI1.1J11.2 [K-3.4, TIK-
MOIIHOCTH JI1.3 3.5, 1IK-4.3,
Br16op MorHOCTH JI1.4J12.1 1IK-4 4, TIK-
KOMIIEHCUPYIOILUX YCTPOICTB JI2.2J12.3 4.5
1 MX ONTUMAJbHOE 2.4
pasMeleHe B SJIEKTPUIECKUX JI2.5J13.1
ceTsx
YcTpolicTBa peryaMpoBaHus
PEaKTUBHOM MOLIHOCTH
CocTaBneHue pacueTHO
CXEMBI 3aMeIICHHS CeTH
Pacuer HOpManpHBIX U
[10CJIEaBAPUIHBIX PEXKUMOB
PerynmpoBanne HanpsHKEHAS B
JJIEKTPUYECKOIl ceTH
10.3 Cp PerynupoBanue HanpspKeHUs B 8 MK-3 TIK-4 | JI1.1J11.2 [IK-3.4, TIK-
AJIEKTPOIHEPTeTHYECKON JI1.3 3.5, 1IK-4.3,
cucTteMe JI1.4J12.1 T1K-4.4, TIK-
J12.2J12.3 4.5
2.4
J12.5J13.1
Paznen |Pazgen 11. Banancsl
AKTUBHOM U PEaKTHBHOI
MOILIHOCTH
3J1eKTPOIHePreTHYeCcKUX
cucreM
11.1 Jlex Bamanc akTuBHO# MOIIHOCTH U 6 [IK-3 ITIK-4 JIT.1 JI1.2 T1K-3.4, TIK-
€ro CBSI3b C YaCTOTOM JI1.3 3.5, 11IK-4.3,
CraTtudeckue XapaKTepUCTUKH JI1.4J12.1 I1K-4.4, TIK-
Harpy3KH ¥ TypOHHBI IO JI2.2J12.3 4.5
4acToTe 2.4
Bananc peakTHBHO# MOIIHOCTH JI2.5J13.1
1 €T0 CBSA3b C HANPsDKCHUEM
CraTuueckue XapakTepUCTHKU
Harpy3Kd N0 HampsbKEHUIO
11.2 IIp Croco0bl peryIupoBaHus 6 MK-3 IIK-4 | JI1.1J11.2 [K-3.4, IIK-
YaCTOTHI B YHEProcCUCTEME JI1.3 3.5, 11K-4.3,
N30BITOK U IePUIUT AKTUBHON JI1.4J12.1 [1K-4.4, TIK-
MOIIIHOCTH B SHEProcucTeMe J2.2J12.3 4.5
PerynupoBanue 4acToThl J2.4
BpaIIeHHs TYPOWHBI JI2.5J13.1
11.3 Cp bamancer akTuBHOM 1 6 [IK-3 ITIK-4 JIT.1 JI1.2 T1K-3.4, TIK-
PEaKTUBHOM MOIIIHOCTH JI1.3 3.5, [1IK-4.3,
AJIIEKTPOIHEPTETUUECKIX JI1.4J12.1 I1K-4.4, TIK-
cucrem JI2.2J12.3 4.5
2.4
JI2.5713.1
Paznen |Pazgen 12. IlpoekTupoBanue

3JIEKTPUYECKHUX ceTeil
MUTAIOIIUX YHEPTOCUCTEM




12.1

Jlex

Br160p koHbUTYypauu u
HOMHHAJIBHOTO HaNpPsDKEHUS
SIEKTPUUECKHX CETeH
Kanuranosnoxxenus B
9JIEMEHTHI YHEPTOCUCTEM
Exeronneie
9KCIITyaTallMOHHBIE H3IEPKKH
CTOMMOCTH NOTEPh
3NEKTPOIHEPTUU

CpaBHEHUE BapUaHTOB
JJIEKTPUUECKUX CeTer

Br160p xoHbuUrypanuu cetu ¢
Y4ETOM HaJEKHOCTH
OCHOBHBIE IIOKa3aTeIU
HaJIeKHOCTU

Mertoauka onpenaeneHus
yuiepba oT mepephiBa
INEKTPOCHAOKEHUS

Br160p uncia u MOIHOCTH
TpaHc(opMaTOpoB Ha
TIOJICTaHITNH

OKOHOMUYECKHE PEKUMBI
paboThI TpaHC(HOPMATOPOB
BEIOOp CXEMBI AIeKTPHIECKIX
COEIMHEHUH NOACTAHIUU
Br160op ceuenns mpoBoJ0B MO
9KOHOMMYECKOH MJIOTHOCTH
TOKa

Br160p ceueHust MpoBOIOB 110
9KOHOMMYECKUM TOKOBBIM
HHTEpBaJIaM

15

I1K-3 I1K-4

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
2.4
JI2.5J13.1

TIK-3.4, TIK-

3.5, TIK-4.3,

TK-4.4, TTIK-
45

12.2

Ip

IIporpammHo-
BBIUUCIIUTENBHBIE KOMIUIEKCHI
JIJIs pacyeta pe:xkuMoB Ha DOBM
[TonroToBKa HCXOIHBIX
JTAaHHBIX JJIS pac4éTa pexknMOB
Ha OBM

OnTuMu3anys HanpsHKeHuH B
SIIEKTPUUYECKON CETH.

IK-3 I1K-4

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4
JI2.5J13.1

I1K-3.4, I1K-

3.5, 1IK-4.3,

I1K-4.4, I1K-
4.5

12.3

Cp

IIpoexTupoBanue
JNEKTPUYECKUX CEeTEH
MUTAIOIUX SHEPTOCUCTEM
PacyeTsl OCHOBHBIX PEXUMOB
Ha OBM u perynupoBanue
HaMpsDKEHUS

12

IK-3 I1K-4

JI1.1J11.2
J1.3
JI1.4J12.1
JI2.2J12.3
J12.4
J12.5J13.1

I1K-3.4, I1K-

3.5, 1IK-4.3,

I1K-4.4, T1K-
4.5




12.4 KII 1. Ber6op BapuaHTOB 6 9 MK-31K-4 | JI1.1J11.2 0 I1K-3.4, I1K-

AJIEKTPUYECKON CETH U UX JI1.3 3.5, 1IK-4.3,
IIpeBapUTEIbHBII pacuerT. JI1.4J12.1 [1K-4.4, T1K-
1.1. PacuerHble naHHbIE IO JI2.2J12.3 4.5
HarpysKam. 2.4

1.2. BapuaHTbl KOHGUTYpaIH JI2.5J13.1

SJIEKTPUUYECKON CETH.

1.3. Pacyer moTokoB
MOIITHOCTH.

1.4. Be10op HOMHUHATILHOTO
HATPSOKCHUS ¥ CEUCHUS
IIPOBOJIOB YYACTKOB
JNEKTPUYECKOH CEeTH.

1.5. PacueT notepb MOLIHOCTH
Y HanpsDKEHHUs B HOPMaJIbHOM
1 TIOCJI€aBapUHHBIX PEKUMAX.
1.6. CoctaBieHue
MIPUHIUITHATBHOW CXEMBI CETH,
BBIOOp YMCIIa U MOITHOCTH
TpaHc(opMaTOpoB Ha
TTOJICTaHITUAX.

1.7. Be16op cXeMbl IEPBUYHBIX
COCIMHEHHUH IIOICTaHIIUHN

2. TeXHUKO-?KOHOMHUYECKOE
CpaBHEHHUE BapHAHTOB CETH.
2.1. Onpexnenenue
KaIlUTaJbHBIX 3aTpaT Ha
COOpYXXEHHE CETH.

2.2. Onpenenenne ro10BbIX
JKCIUTyaTallMOHHBIX U3EPIKEK.
2.3. CpaBHEHUE BapUAHTOB.

3. Dnekrpudeckuil pacuer
OCHOBHBIX PEKHUMOB
BBIOPAHHOTO BapHAHTa CETH.
3.1. Beibop MomHOCTH
KOMIICHCUPYIOILUX YCTPOMICTB.
3.2. CocraBieHHe pacueTHOU
CXEMBI 3aMEIICHHNS CETH.

3.3. Pacuer pexxuma
MaKCUMaJIbHBIX Harpy3oK.

3.4. Pacuer pexuma
MUHUMAJIBHBIX HATPy30K.

3.5. Pacuer mocneaBapuifHOTO

peKHMA.

4. PerynupoBaHue HapsKEHUS

B CETH.

12.5 Ox3ameH | Cpaya sK3aMeHa mo 6 45 [K-3 IIK-4 JIT.1J11.2 0 [K-3.4, TIK-

JIUCIUTUIMHE. JI1.3 3.5, 11K-4.3,
JI1.4J12.1 [1K-4.4, TIK-
J12.2J12.3 4.5

.4

J12.5J13.1

5. OBPABOBATEJIBHBIE TEXHOJIOI'NH

TpanunuonHas (pernpoyKTUBHAS) TEXHOJIOTUS (IIPENoIaBaTe b 3HAKOMHUT 00YYArOLINXCS C MTOPSIKOM BBITOJIHEHUS 331aHuUS,
HaOJTI0aeT 3a BBIIOJIHEHHEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

6. ©OHJI OLIEHOYHBIX CPEJICTB

6.1. KoHTpo/1bHBIE BONIPOCHI U 3aJaHUS

Pazgen.1. O0mue cBeneHns 00 3IEKTPOIHEPTETUICCKIX CHCTEMAax

1.1. CrpykTypHas cxema IIpOU3BOJCTBA, IIEPEauy U PaclpeleIeHUs IEKTPO3HEPTUN
1.2. YcnoBHOe 0003HaUEHHE OCHOBHBIX 3JIEMEHTOB CETH

1.3. Haznauenue, xnaccuukanus 1 HOMUHAIbHBIC HANIPSHKEHHUS dJICKTPUICCKUX CeTei
Paznen.2. JIunum snextponepenaun NePeMEeHHOTO U MOCTOSHHOTO TOKa

2.1. OcoOeHHOCTH TUHHUH 3TEKTPONIepeiaun IEPEMEHHOTO U IIOCTOSHHOTO TOKa




2.2. CpaBHeHHe CTIOCOO0B Mepeauil AEKTPOIHEPTUU HA TOCTOSHHOM U IIEPEMEHHOM TOKE
Pa3nen.3. [Tonmwkaromue 1 npeodpa3oBaTeIbHbIC TOACTAHIIN

3.1. Knaccudukanus u Ha3HAYCHUE TTOICTAaHIINN

3.2. INonmxkarolye 1 MOBBIIIAIOIINAE TTOACTAHIINN

3.3. IIpeoOpa3oBaTenbHbIE MOICTAHLIUT

3.4. CriocoObl MPUCOSTNHEHHUS TIOACTAHIIMN K CETH

3.5. CxeMmbl 2NeKTPUYECKUX COEAMHEHNH TIOCTaHIINN

Paznen.4. XapaktepucTuku 000pyI0BaHUs JIMHUHA U TTOACTAaHINN

4.1. Tunsl onop BO3AYIIHBIX JIMHUH 3NE€KTpONepeaul, IPOBOJa U TPOCHL, INHEHHAs apMaTypa.
4.2. Tunsl TpancopMaTOpoB, Ha3HAUCHHE, KIIACCUPUKAIIHA: IByXO0OMOTOYHEIE, TPEXOOMOTOUHBIE TPaHC(HOPMATOPHL,
aBTOTPaHC(HOPMATOPEI

Pazpen.5. Tunbl KoHPUrypaLuil SJEKTPUYECKUX CEeTei

5.1. MaructpanbHble U paJuaibHble CETH, PA3OMKHYTbIE H 3aMKHYTBIE CETH

5.2. Pexxumsl pabOTHI HEHTPAIH 3JIEKTPUIECKHUX CeTeH

Paznen.6. DnexTpuueckue Harpy3KH y3JI0B 3JIEKTPUUECKHUX ceTeit

6.1. I'padyky HIEKTPHYECKUX HArPy30K, OCHOBHBIE ITOKA3aTeH TPAHUKOB IEKTPUUECKUX HATPY30K
6.2. Bpemst ucrionb30BaHNusS MaKCUMaJIbHBIX HATPY30K

6.3. Bpems MakCUMaJbHBIX IIOTEPb

6.4. Pacuer notepb MOLTHOCTH U 3Hepruu B JIDIT

6.5. Metonsl rpaduuecKoro HHTErpUPOBaHUS, CPEAHEKBAAPATHYHOTO TOKA U BPEMEHN MaKCUMaJIbHBIX OTEPh
6.6. IToTepu MOIHOCTU HAa KOPOHY

6.7. IToTepu MOLTHOCTH IIPU PABHOMEPHO paclpeelIeHHOIl Harpys3Ke

6.8. Pacuer noTepb MOIIHOCTH U SHEPTHH B IBYXOOMOTOYHBIX, TPEXOOMOTOUHBIX M aBTOTpaHCc(HOpMaTopax
6.9. 3amaHue Harpy30K U T€HEPATOPOB NIPH PACUETE YCTAHOBUBILUXCS PEXKUMOB

6.10. CraTnueckue XapakKTepUCTUKU HATPY30K 110 HALIPSIKEHUIO U 4aCTOTE

Paznen.7. CxeMbl 3aMeleHus TMHUAN, TpaHC(HOPMAaTOPOB U aBTOTPAHC(HOPMATOPOB

7.1. Pacyer mapaMeTpoOB AJIEMEHTOB CXEMBI 3aMEILEHUS IMHUH JIIEKTPONEpEaadH.

7.2. Pacmeruienne (a3HBIX IPOBOIOB

7.3. Tpanco3unus MPOBOIOB

7.4. ITapameTps! JByX0OMOTOUHOTO TpaHchopmaropa

7.5. ITapameTpsl TPEXOOMOTOYHOTO TpaHChopMaTopa

7.6. ABTOoTpaHC(hOPMATOp B IMEKTPHUECKUX CETAX

7.7. BekropHas auarpamma HanpspkeHuil u Toxkos JIDIT

7.8. Ilanenue u moTepst HANPsHKEHUS

7.9. BekropHas AuarpaMma JIMHUY ¢ HECKOJIBKMMU HAarpy3KaMHu

Paznen.8. Pacuet pe:xuMOB THHUH 3IIEKTPONEPEAAUH U HCKTPUIECKUX CeTel B HOPMAaIbHBIX U MOCIEaBapHHHBIX PEKUMAX
8.1. PacueT HanpspKeHUH B IMHUU 110 TOKY ¥ MOIIHOCTH HAarpy3Ku

8.2. Pacuert pexxuma 3JIeKTpUUECKOll ceTH B ABa JTama

8.3. PacueTHble Harpy3Ku NOJCTaHIMH

8.4. Onpenenenue HaPsHKEHUS HA CTOPOHE HU3KOTO HANPSHKEHUS TTOICTaHLIUI

8.5. Pacuert ceTu ¢ pa3HBIMM HOMHHAIIbHBIMU HANPSHKEHUAMH

8.6. PacueT KoIbLIEBOM CETH

8.7. PacueT ceTu ¢ AByXCTOPOHHHUM NMUTAHHEM IIPH PA3HOM HANPSDKEHUH MUTAIONINX ITyHKTOB
8.8. Pacuér 3aMKHYTBIX CETE METOIOM KOHTYPHBIX MOLITHOCTEH

8.9. Meto] y3710BbIX HaPsXKEHUN

8.10. Meton nmpeoOpa3oBaHus CETH

Paznen.9. KauecTBo 251eKTpOIHEPTUU B DJEKTPUUYECKHUX CETIX

9.1. OcHOBHBIE ITOKA3aTENN KaYeCTBA IEKTPOIHEPTUU

9.2. BiiusiHNe TOHIKEHHOTO Ka4eCTBa AIICKTPOIHEPTUH Ha PadOTyY MEKTPOIPHEMHIKOB

9.3. HecuMmMmeTpus B 2JIEKTPHUECKUX CETSIX U CIIOCOOBI €¢ CHIDKEHUS

9.4. HecuHyconganbHOCTh B DIEKTPUUECKHX CETAX

9.5. CpencrBa KOMIIEHCALMM BBICIIMX FapMOHHUK

9.6. Konebauus HaNpsHKSHUSI ¥ MEPOTIPHUATHSA 110 UX CHIKEHHIO

Paznen.10. PeryaupoBanue HanpsHKEHUS B 2JEKTPOIHEPTETUUECKON CUCTEME

10.1. BerpedHoe perynupoBaHue HaNPsHKEHUS

10.2. PerynupoBaHue HaNpsDKSHUS HA TIOJICTAHIIUSX C MTOMOIIBIO TpaHc(hopMaTopoB

10.3. Tparcdopmatopst ¢ I16B u ¢ PITH

10.4. BeIOOp peryJIMpOBOYHBIX OTBETBICHUH ABYXOOMOTOYHBIX, TPEXOOMOTOYHBIX TPAaHC(HOPMATOPOB U aBTOTPaHC(HOPMATOPOB
10.5. PerynupoBaHue HalpspKEHUS Ha SJIEKTPOCTAHIIUSX

10.6. KomneHcanus peakTUBHON MOIIHOCTU

10.7. YcTpoiicTBa peryaIupoBaHusi peakTUBHON MOLTHOCTH

10.8. IlpononpHas KOMIEHCALUs CONPOTUBIIECHHS INHUU

10.9. CpaBHEeHHE CLIOCOOOB PETYINPOBAHUS HAIIPSDKCHUS

Pasnen.11. banancel akTUBHOR U PEaKTUBHOM MOIIHOCTH JIEKTPOIHEPreTUUECKUX CUCTEM
11.1.bananc akTUBHON MOIIHOCTH U €0 CBSI3b C YaCTOTOM

11.2. CraTndeckue XapaKTepHCTHKN HArPy3KH U TypOUHEI 110 9aCTOTE

11.3. bananc peakTUBHOM MOILHOCTH U €T0 CBA3b C HANIPSLKEHUEM

11.4. Cratrueckue XapakTepUCTUKH HATPY3KH MO HANPSHKEHUIO




11.5. Coco0sl perynupoBaHus 9aCTOTEI B SHEPTOCUCTEME

11.6. MI30bITOK 1 1epUINT aKTUBHOM MOIITHOCTH B S9HEProcUCTEME

11.7. PerynupoBaHue 9acTOTHI BpaIlleHUs TypOUHBI

11.8. OCHOBBI KOMIICHCAIIMU PEAKTHBHBIX HATPY30K

11.9. Komnencarusi peakTHBHONW MOIIIHOCTH

11.10. Bbi60op MOIIHOCTH KOMIEHCHPYIOIINX YCTPOHCTB U HX ONTUMAIIbHOE Pa3MEILICHHE B JICKTPHIECKHUX CETIX
11.11. YerpoiicTBa perynupoBaHus peaKTUBHON MOIIHOCTH

Paznen.12. [IpoekTupoBaHKE NEKTPHUECKUX CETEH MUTAIOMIUX YHEPTrOCUCTEM
12.1. Bei6op KoH(MUrYypauny 1 HOMHHAIEHOTO HAIPSDKEHHS 3JIEKTPUYECKUX CeTei
12.2. KanuTanoBioXeHHs B 3JIEMEHTHI 3HEPTOCUCTEM

12.3. Exerouble 9KCILUIyaTallUOHHbIE U3EPKKH

12.4. CTOMMOCTb OTEPH DIEKTPOIHEPTUU

12.5. CpaBHeHHUE BapUaHTOB AJIEKTPUUYECKHUX CETEH

12.6. Br160p KOHPUTYpALIMHU CETH C YUETOM HAICKHOCTH

12.7. OcHOBHBIE MOKA3aTENH HAEKHOCTH

12.7. Meroauka onpeneneHus yiepoa oT nepepbiBa 3JIeKTPOCHA0KEHHS

12.9. Br16op umncia 1 MOITHOCTH TpaHC(HOPMATOPOB Ha ITOCTAHIIUH

12.10. DxoOHOMHYECKHE PEKUMBI PA0OTHI TpaHC(HOPMATOPOB

12.11. BeiOop cxeMbl 2JIEKTPUYECKUX COeIMHEHNUH TOACTaHIINN

12.12. Beibop cedeHus MPOBOAOB MO IKOHOMHUYECKOW TIIOTHOCTH TOKA

12.13. Beibop cedeHust MpOBOAOB 10 SKOHOMHUYECKAM TOKOBBIM MHTEpBaIaM
12.14. ITIporpaMMHO-BBIYUCIUTENIFHBIE KOMILIEKCHI [UIS pacyeTa pexuMoB Ha OBM
12.15. TToaroToBKa UCXOMHBIX JIAHHBIX /ISl pacuéTa pekuMoB Ha DBM

12.15. Ontumu3anys HanpspKEHUH B 3JIEKTPUUECKON CETH.

6.2. TeMbl NUCbMEHHBIX PadoOT

Kypcosoii npoekt no teme "I[IpoexTrpoBanue pailoHHOH 3nekTpudeckoil cetn”

IIpoext BKITIOUAET B ceOs pa3Aens:

Bsenenue.

1. Be16op BapnaHTOB 3IEKTPHYECKOI CETH U X MPEBApUTEIbHBIA pacyer.

1.1. PacueTHble qaHHbBIE IO HArpy3KaM.

1.2. BapuaHTbl KOHGUTypaIyu IEKTPUUECKON CETH.

1.3. PacueT mOTOKOB MOIIIHOCTH.

1.4. Be10op HOMUHAIBHOTO HANIPSDKEHMS M CEYSHHUS TPOBOIOB YUACTKOB DIIEKTPUIECKOH CETH.
1.5. PacueT noTepb MOLTHOCTH U HAIIPSXKEHUS B HOPMAJIBHOM U I10CJICaBapUIHBIX PEXKUMAX.
1.6. CocraBieHue NPUHLUMIIHAILHON CXeMbI CETH, BEIOOP YMCa U MOLUIHOCTH TpaHC()OPMATOPOB HA OJACTAHIIHUAX.
1.7. BeiGop cxeMbl IEpBUYHBIX COSAMHEHUN TIOICTAHIIHHA

2. TexHUKO-2KOHOMHUYECKOE CPABHEHUE BAPUAHTOB CETH.

2.1. OmpeneneHue KanuTalIbHBIX 3aTPaT HA COOPY>KEHUE CETH.

2.2. OmpezeneHue TO0BbIX IKCIITyaTallUOHHBIX H3JEPKEK.

2.3. CpaBHEHUE BapHAHTOB.

3. DNeKTpUYIECKUH pacueT OCHOBHBIX PEXKUMOB BEIOPAHHOTO BapHAHTA CETH.

3.1. BbiOop MOIIHOCTH KOMIIEHCUPYIOIIUX YCTPOHCTB.

3.2. CocTaBieHue pacueTHON CXEMBbI 3aMELIECHUS CETH.

3.3. Pacuer pexxuMa MaKCUMAaJIbHBIX HAaIPy30K.

3.4. Pacder pexxrMa MUHUMAIIBHBIX HaTrPy30K.

3.5. Pacuer nocneaBapuiiHOTO pexUMA.

4. PerynupoBaHne HalpspKeHUS B CETH.

3aKiIroueHue.

6.3. ®oHA OLIEHOYHBIX CPEJCTB

Paznen.1. O6Gmue cBeneHNs 00 HIEKTPOIHEPTETHIECKUX CHCTEMAX

1.1. CtpykTypHas cxema Mpou3BOJCTBA, MEpelaur U paclpeieNeH s SIeKTPOIHEPTUI

1.2. YcnoBHOE 0003HaYCHNE OCHOBHBIX AJIEMEHTOB CETH

1.3. Haznauenne, xnaccuukanus ¥ HOMAHAIBHBIC HAMPSHKEHUS SJICKTPUIECKHIX CceTei
Paznen.2. Jlunuu anexTponepesadl MEPEMEHHOTO U OCTOSHHOTO TOKA

2.1. OcoGeHHOCTH JIMHUI ANIEKTpOoIIepeJau IEPEMEHHOT0 U TOCTOSIHHOTO TOKa

2.2. CpaBHEHHE CITOCOOOB TIepeIavr dISKTPOIHEPTUH HA TIOCTOSHHOM U ITEPEMEHHOM TOKE
Paznen.3. Iormxaromue u npeoOpa3oBaTeIbHBIC MOICTAHIINT

3.1. Knaccudukanus u Ha3HaYeHHE TOACTaHIUN

3.2. IToHnxaromye 1 MOBBILIAIOLINE OJCTAHIUH

3.3. IIpeobpa3oBaTenbHbBIE MOICTAHIIUN

3.4. Crioco6bl nprcoeInHeH s TOACTAHIIMN K CETH

3.5. CXeMbl 2JIEKTPUYECKUX COSAMHEHUH TIOICTAHIIUN

Paznen.4. XapakrepucTHKH 000pyIOBaHUS JTUHUN M ITOICTAHITUI

4.1. Tunsl onop BO3AYIIHBIX JIMHUN 3JIEKTPOLIEpEayuy, IPOBOJA U TPOCHL, JINHEWHASA apMaTypa.

4.2. Tunsl TpaHcopMaTOPOB, HA3HAYCHHE, KJIACCU(PUKALIHS: IByXOOMOTOYHBIE, TPEXOOMOTOUHBIC TPaHC(HOPMATOPHI,

aBTOTpPaHC(HOPMATOPHI
Paznen.5. Tuns! kKoHHUTypannii IeKTpHIECKIX ceTer




5.1. MaructpanbsHble U paJuaibHbIe CETH, PA30MKHYTHIE H 3aMKHYTBIE CETH

5.2. PexxuMbl paboThl HEMUTpaJIN DIIEKTPUUECKUX CeTeH

Paznen.6. DnexTpuueckue Harpy3KH y3J10B AJIEKTPUUYECKUX CETeH

6.1. I'paduku 3meKTpHUECKUX HATPY30K, OCHOBHBIC ITOKA3aTeIH TPA(UKOB IEKTPUUCCKUX HATPYy30K
6.2. Bpems ucnonb30BaHUsI MAKCUMAaJIbHBIX HArpy30K

6.3. Bpemst MakCUMaJTbHBIX TIOTEPD

6.4. Pacuer notepbs MOITHOCTH U 3Hepruu B JIOII

6.5. MeToxs! TpahUuECKOT0 MHTETPUPOBAHUS, CPEIHEKBAPATHYHOTO TOKA U BPEMEHH MaKCUMAIIbHBIX TOTEPh
6.6. [ToTepu MOIIIHOCTH HA KOPOHY

6.7. IloTepu MOIHOCTH NPH PAaBHOMEPHO PaCHpPEACICHHON Harpy3Ke

6.8. Pacder moTeps MOITHOCTH U SHEPTUH B IByXOOMOTOYHBIX, TPEXOOMOTOYHBIX U aBTOTpaHC(HOpMaTOpax
6.9. 3amaHue Harpy30K U TeHepaToOpOB MPH pacyeTe YCTAHOBUBILUXCS PEKUMOB

6.10. CtaTyecKkue XapakTEpUCTHUKH Harpy30K MO HAMPSKEHHIO U 4YacTOTe

Paznen.7. Cxembl 3aMeIIeHNS JIMHUH, TPAaHC(HOPMATOPOB B aBTOTPAHC(HOPMATOPOB

7.1. Pacder mapaMeTpOB AJIEMEHTOB CXEMBI 3aMEICHUS JIMHUH JIIEKTPOIepeaadH.

7.2. Pacmieruienue (ha3HbIX MPOBOIOB

7.3. TpaHco3u1yst IPOBOIOB

7.4. ITapameTpsl AByXOOMOTOYHOTO TpaHC(hopMaTopa

7.5. ITapameTpsl TPEXOOMOTOYHOTO TpaHChOopMaTopa

7.6. ABTOTpaHC()OPMATOP B SIEKTPUIECKHUX CETIX

7.7. BekropHas auarpamMma HanpspkeHuil v Toxkos JIOIT

7.8. ITageHue u MOTepsI HATIPSKECHUS

7.9. BextopHas quarpaMma JMHHH C HECKOJIBKUMHU Harpy3KaMu

Pa3nen.8. Pacder peskiMOB TMHUHN 3JIEKTPOIIEpEIad U 3JICKTPUIECKHUX CeTeil B HOPMaJIbHBIX M TOCIIeaBapHUiTHBIX PeKIMax
8.1. PacueT HanpsHKEHUN B IMHUU 110 TOKY U MOIHOCTH Harpy3Ku

8.2. Pacuer pexxuma dJIeKTpUIecKoil ceTH B JBa dTara

8.3. PacueTHble Harpy3Kku MoJCTaHIUI

8.4. OnpeneneHue HaIpsHKEHUS HA CTOPOHE HU3KOTO HANPSDKEHUS NTOICTAaHLUI

8.5. Pacuer cetu ¢ pa3HBIMH HOMHHAJIBHBIMU HAIPSHKEHUAMHI

8.6. Pacuert konbLieBOM ceTn

8.7. PacueT cetn ¢ ABYXCTOPOHHHUM NTUTAHUEM ITPH Pa3HOM HAINPsDKCHUH MUTAFONINX ITyHKTOB
8.8. Pacuér 3aMKHYTBIX ceTeil METOIOM KOHTYPHBIX MOLTHOCTEH

8.9. Meto[ y3710BBIX HaNPsHKEHUN

8.10. Meton npeoOpa3oBaHus CETH

Paznen.9. KauecTBo aeKTposHEPruu B 3JIEKTPUUECKUX CETAX

9.1. OcHOBHBIE ITOKA3aTeNN KaueCcTBa HIECKTPOIHEPTUU

9.2. BiausiHue NOHM)XEHHOTO KayecTBa JIEKTPOIHEPI U Ha PAabOTY IEKTPOIPUEMHUKOB

9.3. HecuMMeTpus B SJIEKTPUICCKUX CETIX M CITOCOOBI €€ CHUKCHUS

9.4. HecuHycouaanbHOCTD B DJIEKTPHUUECKUX CETAX

9.5. CpencTBa KOMIIEHCAIIMU BBICIIIMX TAPMOHUK

9.6. Konebanus HanpsHKEHNS 1 MEPOIIPHATHS 110 UX CHUYKCHHIO

Paznen.10. PerynupoBanue HanpspKeHUS B 3JIEKTPOIHEPTETUUECKOM cucTeMe

10.1. BcTpeunoe perynupoBaHie HANPSKEHHS

10.2. PerynupoBaHue HaNpspKEHUS Ha OACTAHIHAX C TOMOIIBIO TpaHC(HOPMATOPOB

10.3. Tpaucdopmaropsi ¢ I16B u ¢ PITH

10.4. Be16op peryIupoBOYHEIX OTBETBICHUH ABYXOOMOTOUYHBIX, TPEXOOMOTOUHBIX TPAHC(HOPMATOPOB U aBTOTpaHC(HOPMATOPOB
10.5. PerynupoBanue HapsDKEHUS HA DIIEKTPOCTAHLIUAX

10.6. KomnieHcanysi peakTHBHOW MOIIHOCTH

10.7. YcTpoiicTBa pery1upoBaHus peaKTUBHON MOITHOCTH

10.8. TIpogonbHas KOMIEHCALUS CONPOTUBICHUS TUHUN

10.9. CpaBHenue cioco00B PeryIMPOBaHUS HATPSKESHUS

Paznen.11. banaHChl aKTUBHOM U PEaKTUBHON MOUTHOCTH JIEKTPOIHEPTE€TUYECKUX CUCTEM
11.1.banaHc akKTUBHOM MOILHOCTY U €T0 CBA3b ¢ YaCTOTOU

11.2. CraTrueckue XapakTepuCTUKH HATPY3KHU U TypOHMHBI IO 4acTOTE

11.3. banaHc peakTUBHOM MOIIIHOCTH U €T0 CBSI3b C HANPSIKEHUEM

11.4. Cratnueckue XapakTepUCTUKN HArPY3KH N0 HANPSDKEHUIO

11.5. Coco0sl perynupoBaHus 9aCTOTEI B SHEPTOCUCTEME

11.6. VI306bITOK 1 e(UIIUT aKTUBHON MOIIIHOCTH B SHEPrOCUCTEME

11.7. PerynupoBaHHe 9acTOTHI BpaIlleHHUS TypOUHBI

11.8. OcHOBBI KOMIIEHCALIUH PEAKTUBHBIX HATPY30K

11.9. KomneHcanusi peakTHBHONH MOIIIHOCTH

11.10. Boi60op MOIIHOCTH KOMIEHCHPYIOIINX YCTPOHCTB U HX ONTUMAIIbHOE Pa3MEIICHHUE B JICKTPHIECKHUX CETIX
11.11. YerpoiicTBa peryinupoBaHusl pEaKTUBHON MOILHOCTU

Paznen.12. [IpoekTHpOBaHKE NEKTPHUECKUX CETEH MUTAIOMIUX YHEPTrOCHCTEM

12.1. Bei6op KoH(MUrypauny 1 HOMUHAIEHOTO HAIPSDKEHHS 3JIEKTPUYECKUX CeTei

12.2. KanuTanoBI0)X€HHS B 3JIEMEHTBI SHEPrOCUCTEM

12.3. Exeroauble 9KCILUTyaTalluOHHbIE U3IEPKKH

12.4. CTOMMOCTb OTEPH DIEKTPOIHEPTUU




12.5. CpaBHEeHHE BapHAHTOB IEKTPHUECKUX CETEH

12.6. Bb1060p KOHPUTYPALIMH CETH C YYETOM HAJICHKHOCTH

12.7. OcHOBHBIE [TOKA3aTENN HAAE)KHOCTU

12.7. Metoauka onpeneneHus yuiepda oT nepepsIBa MICKTPOCHAOKESHUS
12.9. Be16op unciaa 1 MOIIHOCTH TPaHC(HOPMATOPOB HA MOACTAHLIUU

12.10. DxOHOMHYECKHE PEKUMBI pabOThI TPAHCPOPMATOPOB

12.11. BeiOop cxeMbl 2IEKTPHISCKHX COSTMHEHNUH TTOICTaHIINN

12.12. Beibop ceueHus MpoOBOAOB 10 IKOHOMHYIECKOH IIIOTHOCTH TOKa
12.13. Beibop ceueHus MpoBOOB 110 SKOHOMUYECKUM TOKOBBIM HHTEpBallaM
12.14. IlporpaMMHO-BBIYMCIUTENbHBIE KOMIUIEKCHI Ul pacdyera pexuMoB Ha OBM
12.15. IoaroroBka HCXOMHBIX JAaHHBIX JJIS pacdéra pexnmMoB Ha OBM
12.15. Ontumu3anus HanpspKeHU B 2IEKTPUUECKON CeTH.

6.4. ITepeyennb BUI0B OLIEHOYHBIX CPEICTB

Bomnpocs! k 3x3ameny.
KypcoBoii npoexr.

7. YA4EBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHE JTUCIHUIIJIMHBI (MO YJISA)

7.1. Pekomenayemas quteparypa

7.1.1. OcHoBHas1 JInTepaTypa

ABTODBHI, 3ariaBue H3narenscTBo, Koi-Bo D11 azmpec

JI1. | T'epacumenko |Ilepenaya u pacnpeneneHue Poctos-Ha-/lony: 69

1 [AA, ®eauH | dNIEKTPUYECKOM SHEPTUU: YdueOHOE ®enmukc, 2008

B.T. mocodue sl By30B

JI1. | Ctpymensik DIEeKTPOIHEPIeTUIECKIE CHCTEMBI I Bbparck: bpI'VY, 70

2 |AB. ceTH: yuebHoe mocobue 2014
JI1. | Ctpymensk DIIEKTPOIHEPreTUYECKUE CUCTEMBI U Bbparck: bpl'Y, 1 http://ecat.brstu.ru/catalog/¥Y uebnsie%

3 |AB., ceTn: yaeOHoe mocobue 2019 20u%20y4eoH0-MeToqIIeCKIEeYo

SIkoBKHHA 20nocobus/Iueprernka?o20-%

T.H. 20Astomatuka/Ctpymensak%20A.B.%
2032naexTposHepreTudeckneYo
20cucremb1%20u%
20ceTn.Yueb.mocodbue.2019.PDF

JI1. | Ctpymensik OIEeKTPOIHEPIreTUIECKHE CUCTEMBI I bparck: bpI'VY, 1 http://ecat.brstu.ru/catalog/Yuebns1e%
4 |AB. ceTu: yaeOHoe mocobue 2014 20u%20y4eoH0-MeToqIYecKIue Yo
20nocobus/Iueprerrka?o20-%
20Astomatuka/Ctpymensk%20A.B.%
200nekTpo3HepreTuyeckue?o
20cucteMb1%20u%
20cetn. Yu.mocodne.2014.pdf
7.1.2. lono/IHUTeIbHAS TUTEpATypa
ABTOpBL, 3aryaBue W3narensctBo, | Kon-Bo On. agpec
JI2. | Ctpymensik Ilepenaua u pacupenencHue Bbparck: bpI'VY, 99
1 |AB. JNEKTPOdHEPTuH: YueOHoe mocodue 2008
JI2. | Benukos PerynupoBanue HanpspKeHUs B Mocksa: 10
2 |B.A, ANIEKTPOIHEPTETHYCCKUX CHCTEMAX: OHeproaTtomMusaa

Wnenpunk yueOHoe mocoone T, 1985

B.U., Jlucees

M.C.

JI2. | Unenpuuk DIIEKTPUUYECKHUE CUCTEMBI U CETH: Mocksa: 138
3 (B Y4eOHHK IS CTYICHTOB DHeproaToMusa
JJIEKTPO3HEPreTUIECKUX T, 1989
CIIEIMAJILHOCTEN
JI2. | Ctpymensik [Tepenaua u pacnpeneneHue Bbpatck: bpl'Y, 1 http://ecat.brstu.ru/catalog/¥Y uebnpie%
4 |AB. AIIEKTPOIHEPTHH: YdeOHoe mocodue 2013 20u%20y4eoH0-MeToqIIeCKIE Yo
20nocobus/Iueprerka?o20-%
20Astomatuka/Ctpymensik%
20A.B.Ilepenaua%20u%
20pacnpenencaueYo
2031extposHeprun. Yu.mocobue.2013.
pdf




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | Ctpymensik INepenaua u pacupeneneHue Bparck: bpl'Y, 1 http://ecat.brstu.ru/catalog/Yuebus1e%
5 [AB. 9NEKTPOdHEPrun: YueOHoe nocodue 2008 20u%?20y4e6H0-MeToguueckue o

20nocobus/Iueprerura?o20-%
20AsTomarnka/Ctpymensk%o
20A.B.Ilepenaua%20u%
20pacnpenenenueYo
2031exTposHeprun. Y4.mocobue.2008.
pdf

7.1.3. MeToanyeckue pa3padoTku

ABTOpBL,

3arnasue

W3narenscTBo,

Koi-Bo

On. aapec

JI3. | UrnaTheB

IIpoexTupoBanue paiilOHHOU

bparck: bpI'VY,

111

1 [U.B.,, AIIEKTPUYECKON CETH: METOINYCCKUE 2014
Crpymensik YKa3aHUsI K BBIMOJHEHHUIO KypCOBOTO
AB. MIPOEKTa
7.2. IlepeyeHsb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKaIMOHHOM ceTu "UHTepHeT"
€|
7.3.1 llepeyeHnb NporpaMMHOro odecrnevyeHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 | Adobe Acrobat Reader DC

7.3.1.4 | doPDF

7.3.1.5 | «HccnenoBanme pexxuMoB paboThI anekTpudeckoit cetu (Vector 6.9 v.1.00)»

7.3.2 IlepeyeHb HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | U3narenscTBO "JIaHb" 3JIEKTPOHHO-OMOIHOTEUHAS CHICTEMA

7322

«YHuBepcuTeTckas oubimoteka onliney

7.3.2.3

DneKTpoHHBIN KaTanor oubnuorexu bpl'y

7.3.2.4

OnextpoHHas 6ubmuoreka bpl'y

7.3.2.5

HNudopmanmonnas cucrema "ExquHoe oKHO TocTyma K 00pa3oBaTellbHBIM pecypcam”

7.3.2.6

Hayunas snextponnas ouonuoreka eLIBRARY.RU

73.2.7

HarronanwsHas anektponHas oudmuoreka HOb

73.2.8

VYHuBepcurerckas napopmannonnas cuctema POCCHUS (YIC POCCHUA)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIIUHBI (MO YJIS)

Aynuropus

Hasnauenue

OcHaleHue ay TMTOpUN

Bun 3amsatus

1111 JlaGopaTopusi 37I€KTPHIECKUX
cereif U cucteM

OcHoBHOE 000pyI0BaHHE:
Creng 231-JI-C-P (Onexrposnepreruueckue cetu); Crenn 991-C-C-P
(OnextposHepreTuyeckue cetd u cucteMsl); Crena 331-OPCK-H-K
(KauecTBo 371€KTpO3HEPIUH B AIEKTPHUECKHUX CETSX); ANMapaTHO-
nporpamMmublil komiuieke AITK « VECTOR-69»; Metamnorpadudeckuit
nudporoit kommieke MET 1MT; Kommiekr npudopos ams
HCCIIEJIOBAHUS DJIEKTPOMArHUTHBIX TOJICH M DJIEKTPOMAarHUTHON
obcraHoBKH; KomIutekT mprOopoB A1 McCiIef0BaHMsI KadecTBa
3JIEKTPOIHEPTHH U TTApAMETPOB ANIEKTpHuecKkuX cereit; [lopraTuBHbII
udpoBoit pedrexromerp PEMC-105M1; Ilnanmerssiit [IK Acer
Iconica Tab AS01 10”; ITpuntep nasepusiiit HP LaserJet 1200;
Mownwutop TFT 17” LG - 3 mit.; Cucremnsiit 610k P4-640; CucteMHblit
ook Celeron 2,66 - 2 mr.; Cton paanouHxeHepa 2 MT.; CHCTEMHBII
6110k 2 mt., MoruTop Philips 2 mir.
JIOIOJTHUTETBHO!

MapxkepHast fjocka - 1 mrT.
VYueGHast MeOens:

Kommuiexkt mebenu (mocagoyHbix Mect) - 20 mT.
Kommiext mebenu (mocaoyHbIX MECT) AJs IpenogaBartens — 1 mrT.

JIab

1111 JlaGopaTopusi 37I€KTPHIECKIX
CeTel U CUCTEM

OcHOBHOE 000pyI0BaHuE:
Crenn 991-JI-C-P (Qnexrposnepreruueckue cetn); Crenn 991-C-C-P
(OnextposHepreTnyeckue cetd U cucteMsl); Crena 331-OPCK-H-K
(KauecTBO 311eKTpOIHEPTUH B DIIEKTPHUYECKUX CETAX); ATMapaTHO-
nporpamMmublil komiuieke AITK « VECTOR-69»; Metamiorpadudeckuit
mudpooit kommieke MET 1MT; Kommext npudopos s
HCCIIEZIOBAHUS DJICKTPOMArHUTHBIX IOJICH U DJIEKTPOMarHUTHON
obctaHoBKH; KomIutekT npruOopoB AIs McCiIef0BaHMs KadecTBa
JJIEKTPOIHEPTHH U TTAPAMETPOB ANIEKTpHUECKUX cereit; [lopraTuBHbII
udpoBoit pedexromerp PEMC-105M1; Ilnanmerssii [TK Acer

Jlex




Iconica Tab A501 10”; Ilpuntep nasepusiii HP LaserJet 1200;
Mownwutop TFT 17” LG - 3 mit.; CuctemHsiii 6710k P4-640; CucteMHbIit
610k Celeron 2,66 - 2 mt.; CTos paanouHXeHepa 2 IIT.; CHCTEMHBIN
6110k 2 mit., morutop Philips 2 .

JlonoNHUTEIBHO:

MapxkepHast [ocka - 1 mT.

YueOHas mebeb:

Kommiext mebenu (mocagodHbix MecT) - 20 mrT.

Kommuiext Mebenu (TTocagoyHbIX MeCT) AT IperojaBaTes — | miT.

1111 JlaGopatopus anexTpudeckux | OcHOBHOE 000pyIOBaHHE: IIp
ceTell U cucTeM Crenn D91-JI-C-P (Onexrposneprerndeckue cetnn); Crenx 991-C-C-P
(Dnexrposnepreruyeckue cetd u cuctemnl); Crenn 991-OPCK-H-K
(KauecTBo 371€KTpO3HEPI U B IEKTPUUECKHUX CETSX); ANMapaTHO-
nporpammusiii komruieke AITK « VECTOR-69»; Mertamutorpaduueckuit
uudposoit kommieke MET 1MT; Kommnexr npudopos ams
HCCIIEZIOBAHUS HIIEKTPOMArHUTHBIX TOJICH U IIEKTPOMAarHUTHON
o6ctanoBkH; KomrtekT mprOopoB A MCCIeR0BaHNS KadecTBa
JIEKTPOIHEPTHHU U TapaMeTPOB JIEKTPHIECKHX cereil; [lopTaTuBHEIH
uudporoit pedrexromerp PEMC-105M1; Ilnanmerssiii [IK Acer
Iconica Tab A501 10”; [Tpuntep nasepusiit HP LaserJet 1200;
Mounutop TFT 17” LG - 3 wir.; Cuctemnsliii 5ok P4-640; CucremHbIi
6ok Celeron 2,66 - 2 wit.; CTon paguonHxenepa 2 IiT.; CHCTEMHBIN
6110k 2 wt., mounutop Philips 2 mir.

JlonoTHATEIBHO:

MapkepHas 1ocka - 1 mr.

VYueGHast MeOens:

Kommuiext mebenu (mocagogHbix Mect) - 20 mT.

Kommuiext Mebenu (I1ocagoyHbIX MecT) IS IperoaBaTes — 1 miT.

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUITIJIMHBI (MO YJIS)

JucrumirHa DNeKTpOHEepreTHUSCKUE CHCTEMBI M CETH HAIIPaBJIeHa Ha 03HAKOMIIEHHE CTYICHTOB C TEXHUKO-3KOHOMUYECKIMU
OCHOBaMH IPOEKTHPOBAHUS ANEKTPUUECKUX CETeH, KpUTEPUSIMU U allTOPUTMaMU BEIOOpa ONTUMAIbHOTO BApHAHTA, OCHOBAMU
pacueTa pexuMa CJI0KHBIX NEKTPUUECKUX CETeH, MEPOIIPUATHSIMHU 110 CHUXKEHHIO IOTEPh MOIIHOCTH U JJIEKTPOIHEPIUHU B
ANEKTPUIECKUX CETIX, 0COOBIMH PEXUMaMH IEKTPHUSCKHUX CETeil..

W3yueHne quCHUIMHBL DIEKTPOIHEPTeTUIECKUE CUCTEMbI U CETH BKIIIOYALT:

- JeKLUH,

- [IPAKTUYECKUE 3aHSTUS,

- nabopaTopHbIe pabOTHI,

- KypCOBOH TIPOEKT,

- CaMOCTOSITENbHYIO paboTy,

- SK3aMEH.

B xone ocBoenus pasznena 1 «O6mue cBefeHNs 00 3IEKTPOIHEPTETUUECKIX CUCTEMAxX» CTYICHTHI JJOJKHBI ySICHUTb:

- YTO TaKOE AIEKTPOIHEPTETUUECKHE CUCTEMBI;

- KaKMe 3JIEMEHTBI IIPUMEHSIOTCS IIPU MOJIEJINPOBAHUU HJIEKTPOIHEPTETUUECKUX CUCTEM;

- KaKHe KJIacChl HANPSDKEHUS UCIOJIb3YIOTCS B OTEUECTBEHHBIX MJIEKTPOIHEPIeTUUECKUX CUCTEMAX.

B xone ocBoenus paszena 2 «JIuHum snexrponepesauy NEPEMEHHOTO U NOCTOSIHHOTO TOKa» CTYIEHTBI JJOKHBI YSICHUTB!

- 0COOCHHOCTH TIepe/lauyl SHEPTUH Ha IEPEMEHHOM U IIOCTOSTHHOM TOKE;

- 00macTH IPUMEHEHH HIEKTPOIIepeaad MePEeMEHHOTO M TOCTOSHHOTO TOKa;

B xone ocBoenus pasnena 3 «ITormxkaromue u npeoOpa3zoBaTeIbHbIE OJCTAHIUID CTYICHTHI JOJKHBI YICHUTb:

- OCHOBHBIE THUIbI MOACTAHIIHIH;

- CTPYKTYpHasI cXeMa MOHIDKAIONIUX U TpeoOpa3oBaTeIbHEIX MOACTAHINHA 1 UX Ha3HAUCHHE.

B xone ocBoenus pasnena 4 «XapakTepHCTHKN 000pYIOBaHUS THHUHA U OJCTAHIINI CTYACHTHI JOJKHBI YACHHUTB:

- OCHOBHBIE TUIIBI 000PYA0BAaHHS IMHUN U TOACTAHIUHN;

- Kaccu(pUKanys HapaMeTpoB OCHOBHOTO CHIIOBOTO 000pPYIOBaHUS JIMHUI U MOACTAHLIUIH;

B xone ocBoenns paznena 5 « Tumbsl KOHGUTYpaLUi HMEKTPUISCKUX CETeH) CTYICHTHI TOIDKHEI YSICHUTS!

- OCHOBHBIE THITBI KOH(DUTYpALIUil SNMEKTPUIECKUX CETeid;

- JOCTOMHCTBA U HEJOCTATKH 3TUX THUIIOB;

B xozne ocBoeHus pasnena 6 «IeKTpUUECKUE HaTPY3KH Y3JI0B JIEKTPUYECKUX CETEH» CTYEHTHI JOIKHBI YCHUTD:

- METOJbl MOAEIMPOBAHUS I€HEPATOPOB U AIEKTPUUECKUX HATPY30K y3JI0B 2JEKTPUUECKOM CETU JUI Pacy€ra 3JIeKTPUUECKUX
PEKHIMOB;

- XapaKTePHCTHKH IPAHKOB AIEKTPUIESCKUX HArPYy30K M CBSI3aHHBIC C HUMH METOABI pacdéTa M0Teph MOIHOCTH W SHEPTHH;
B xone ocBoenns paznena 7 «CxeMbl 3aMeIeHHUS THHUH, TpaHC()OPMAaTOPOB M aBTOTPAHC(HOPMATOPOBY» CTYHAECHTHI JOJKHEI
YSICHUTB!

- BUZBI CXEM 3aMEIEHNUs], IPUMEHSIEMBIX IJIs pacdéTa IEKTPUYECKUX PEKUMOB;

- METOJIBI pacyéTa ImapamMeTpoB CXeM 3aMEIeHHs JINHUH 1 TPaHC(OPMAaTOPOB.

B xozne ocBoenus pasnena 8 «PacueT pexuMoB JIMHUN 3JIEKTPONIEPENauu U IIEKTPUUECKUX CETEH B HOPMAIIbHBIX U
MOCJIeaBapUHHBIX PEXKUMAX» CTYAEHTHI JOJIKHBI YACHUTb:

- OCHOBHBIE METO/IbI PAaCcu€Ta dJEKTPUUECKHX PEKUMOB DIEKTPOIHEPTETUUECKUX CUCTEM;

- CIIOCOOBI MOJIETTMPOBAHNS HOPMAJIBHBIX U ITOCTICAaBAPHUIHBIX PEKHIMOB.

B xone ocBoenus pasznena 9 «KauecTBo 371€KTPOIHEPTHH B NEKTPHUECKUX CETAX» CTYACHTHI HOJDKHBI YSICHUTD:




- OCHOBHBIE ITOKA3aTeIH KauecTBa INEKTPHUECKOH YHEPIrHy;

- BIIMSIHUE KayecTBa MICKTPOIHEPT U Ha pabOTy SHEPrOCUCTEMBI;

- CIIOCOOBI MTOBEIMICHUS KAYECTBA YIEKTPOIHEPTHH.

B xozne ocBoenus paznena 10 «PerynupoBaHue HalpsKEeHHs B 3JIEKTPOIHEPIETUUECKON CUCTEME) CTYAEHTHI JOJDKHBI YSICHUTD:

- OCHOBHBIE CPEJCTBA PETYINPOBAHUS HANPSDKEHUS B DIIEKTPOIHEPTETUIECKON CUCTEME;

- LIEJIU U 33]1a4 PETYJINPOBAHUs HAMIPSKECHUS;

- TOCTOMHCTBA M HEJJOCTATKH PA3IMIHBIX CIIOCOOOB PETYINPOBAHMUS HAIIPSKCHHUS.

B nponecce u3y4eHns AUCIUILUTHHBI peKOMEHIyeTcs 0c000 00paTHTh BHUMAHHIE Ha BOIIPOCHI MPOEKTUPOBAHUS SIEKTPHUECKUX
ceTeil SHeprocucTeM.

ITpu TOATOTOBKE K 3a4€Ty U 9K3aMEHY PEKOMEHYEeTCsI 0c000¢ BHUMAHHE yIEIHUTh CICAYIONINM BOIIPOCAM: CTPYKTypHas CXeMa
MPOU3BOJICTBA, IIEPEau U pacIIpeeTICHUS MIEKTPOIHEPTHUH; YCIOBHOE 0003HaUeHNE OCHOBHBIX 3JIEMEHTOB CETH; Ha3HAUCHHE,
Knaccu(uUKanys 1 HOMUHAIbHbIE HAMIPSHKEHHS DIEKTPUUECKUX ceTelf; 0COOEHHOCTH TMHUM 3IIEKTponepeaadr IepeMEeHHOro U
MIOCTOSIHHOTO TOKa; CPaBHEHHE CIIOCOO0B Mepesady MICKTPOIHEPT UM Ha IIOCTOSIHHOM M IEPEMEHHOM TOKe; Kilaccu(uKauus u
Ha3HA4YeHHE TTOICTAHINIA; TOHIDKAIOIIIE 1 MOBBIIIAOIINE MTOICTAHIINH; IPeoOpa3oBaTeNIbHbIC IOACTAHINN; CTIOCOOBI
MPUCOCTUHEHHS OACTAHINN K CeTH; CXEMBI JIEKTPUIECKUX COCIHHEHUI MTOCTaHIUIl; THITBI OOP BO3TYIIHBIX JTUHHH
JIEKTPOIIepeIad, IPOBOAA U TPOCHI, IMHEHHAs apMaTypa; THIbI TpaHC()OPMATOPOB, Ha3HAYECHHE, KIACCU(DUKALIUSL:
JBYXOOMOTOYHBIE, TPEXOOMOTOYHEIE TPAHC(HOPMATOPEI, ABTOTPAHC(HOPMATOPHI; MaTUCTPAIbHBIC U palfaIbHBIC CETH,
Pa30MKHYTBIC M 3aMKHYTBIC CETH; PEKUMBI PA0OTHI HEUTPaITH MIEKTPHIECKUX CeTeH; TpahUKH AIEKTPUIESCKIX HATPY30K, OCHOBHEIC
MOKa3aTeNnu rpauKoB AEKTPUUECKUX Harpy30K; BpeMs HCHOJIb30BaHUSI MAKCUMAIIbHBIX HArPY30K; BpeMs MaKCUMAJIbHBIX MOTEPb;
pacder 1morepb MOIHOCTH ¥ 3Hepruu B JIDII; MeTonb! rpaduueckoro HHTETpUPOBaHNS, CPEAHEKBAIPATUHIHOTO TOKA H BPEMEHHU
MaKCHMAJIbHBIX ITOTEPh; MOTEPH MOIIHOCTH Ha KOPOHY; MOTEPH MOIIHOCTH IIPH PABHOMEPHO pacIpeieIeHHOW Harpy3Ke; pacyer
MOTEPh MOIIHOCTH ¥ YHEPIHU B IBYXOOMOTOUHBIX, TPEXOOMOTOUHBIX M aBTOTPaHC(HOPMATOPaX; 3aaHIe HATPY30K U T€HEPATOPOB
IpU pacyeTe yCTAHOBUBIINXCS PEKUMOB; CTATHYECKUE XaPAKTEPHCTHKH Harpy30K MO HAMPSHKEHHUIO U YacTOTe; pacueT MapaMeTpoB
HIIEMEHTOB CXEMBI 3aMEICHNS JIMHIH JIIEKTPOTIepeIadn; paciiervieHne (pa3HbIX MPOBOIOB; TPAHCIIO3NIHS IIPOBOJIOB; TTAPaMETPEI
JBYX0OMOTOYHOTO TpaHCc(opMaTopa; mapaMeTphl TPEXOOMOTOYHOTO TpaHC(hOpMaTopa; ABTOTPAHC(HOPMATOP B AMEKTPUIESCKUX
CeTsAX; BEKTOpHas JuarpamMMa HanpspkeHuit 1 TokoB JIDIT; magenue u notepst HaNpsHKEHUS; BEKTOPHAs JUarpaMma JUHHH C
HECKOJIbKMMH Harpy3KaMHM; pacueT HanpsoKeHWH B IMHUM 10 TOKY M MOLTHOCTH Harpy3KH; pacdeT pexuMa IEeKTPHIECKOH CETH B
J[Ba ATaIa; pacueTHBIC HArpy3KH MOJCTAaHIINI; ONpe/ieIeHIe HalPsDKEHHS Ha CTOPOHE HI3KOTO HAINIPSDKSHUS MTOJICTAaHIINH; pacueT
CeTH C Pa3HBIMH HOMHHAIIBHBIMU HAPSHKEHUAMHE; PacdeT KOJIbLEBON CETH; pacueT CETH ¢ IBYXCTOPOHHUM IMUTAHUEM IIPU Pa3HOM
HAMpPsHKEHUH MUTAIOLIUX TyHKTOB; PacYET 3aMKHYTBIX CeTell METOIOM KOHTYPHBIX MOILIHOCTEH; METO y3JIOBBIX HaNpsKEHNUH;
METO]] TpeoOpa30BaHMsI CETH; OCHOBHBIC ITOKA3aTENN KauyecTBa MICKTPOIHEPTHH; BIMSHIE TIOHKEHHOTO Ka4eCTBA SIEKTPOIHESPIHA
Ha paboTy MEKTPONPHEMHIKOB; HECUMMETPHS B JICKTPUIECKHX CETIX U CIIOCOOBI €€ CHIDKEHHS; HECHHYCOHJATbHOCTD B
JNEKTPUUYECKUX CETSAX; CPEICTBA KOMIIEHCAIIMH BBICIINX FapMOHUK; KOJIEOAHUs HANPSKEHUS] U MEPONIPUATHS 110 UX CHUKEHHIO;
BCTPEYHOE PEryIMPOBaHNE HAIIPSHKCHUS; PETryINPOBAaHNE HAIIPSDKEHUS HA TTOJICTAHIMAX C HOMOIIBIO TPAaHC(HOPMATOPOB;
tparcdopmaropsl ¢ IIEB u ¢ PITH; BEIOOp peryIMpOBOYHBIX OTBETBICHHH ABYXOOMOTOYHEIX, TPEXOOMOTOUYHBIX TpaHC(HOpMaTOpoB
U aBTOTPaHC(OPMATOPOB; PETyIHPOBAHNE HAPSDKCHUS HA IEKTPOCTAHIMAK; KOMICHCALUS PEaKTHBHON MOIITHOCTH; YCTPOUCTBA
pErynupoBaHus peaKTUBHON MOIIHOCTH; MPOJOIbHAsE KOMIEHCAIUS CONPOTUBIECHHS IMHUN; CPABHEHHE CITOCOOOB PEryIMpPOBaHUS
HAaIPsDKCHUS.

B nponecce mpoBeeHNs MPAKTHUCCKUX 3aHATHH U Ta00OPAaTOPHBIX PabOT IMPOUCXOINT 3aKPEIUICHHE MPAKTHYECKUX HABBIKOB
UCCIIeJOBaHMs, MOJEITHUPOBAHUS U IPOEKTUPOBAHUS HIEKTPOIHEPTeTUIECKUX CUCTEM IEKTPOCHA0KEHHS.

CaMocTosITENbHYI0 paboTy HEOOXOAMMO HAYNHATH C U3YUEHHUS TEOPETHIECKOTO MaTepraia 110 PeKOMEH IalluH IIPENo1aBaTelIs.

B nporiecce KOHCYNIBTAITNH C ITPENOAaBaTeIeM HEOOXOANMO BELSICHUTD BCE HETTOHATHBIC MOMEHTHL.

Pabota ¢ nuTepatypoii SBIseTCA BaXXHEHIINM 3JIEMEHTOM B ITOIy4YeHHHU 3HAHUH 1o qucnuminHe. [Ipexxae Bcero, HE0OXoauMO
BOCIOJIb30BaThCS CIMCKOM PEKOMEHIYEMOi MO TaHHON TUCLUILTHHE JTUTEPaTyphl.

ITpexycMoTpeHO MpoBEICHNE ayJUTOPHBIX 3aHATHH B HHTEPAKTHBHON (hopMe (B BHIE «JIEKIIHH-TUCKYCCHN, «JICKIIHH-OeCeb»,
«JIEKIUH C TeKYIIUM KOHTPOJIEM) IPH MIPOBEICHUH JIEKIIUH B COUCTAaHUH C BHEAYIUTOPHON paboTOH.

Jlns1 BBINOTHEHUsI KypCOBOTO NIPOEKTa CTYAEHTY BbIIAaeTCA HHAUBUAYaIbHOE 3alaHKE, COTTIACHO KOTOPOMY TPeOyeTCsl BBITOIHUTD
HPOEKTUPOBAHKE IEKTPUUECKON ceTr HanpshkeHneM 35—220 kB aist snekrpocHabxeHuns ST Harpy304HbIX Y3108 (A, b, B, I,
I1) ot pattonnoit noacraniun (MIT). B 3amannm yka3siBaeTcs reorpauuecKoe pactoNoKeHNe MUTAIOIIEeH IOACTAHINN U ITyHKTOB
HOTpeOIeHNs SHEPTHH, 3a1aeTCsl HanOOMbIIas 3UMHSS HAarpy3Ka otpeduteneit 1 ux Ko3(h(HUIUEHT MOITHOCTH.
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