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®OHJIA OIIEHOYHBIX CPEJICTB 1O YYEFHOM JUCHUILINHE

OnTuMu3aMs B 3JIEKTPOIHEPreTUIECKON CUCTEME
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Ne KoHTposmpyemsle pa3ieisl Tpopy HaumenoBanue
KOMIETEeHIINH (UJTU €€
1/ (TeMbl) AUCIUTUIMHBI OLIEHOYHOTI'O CPEJICTBA
YaCTH)
Bsenenue. Llenu u 3agaun Kypca Co0ecenoBanue
1. OIIK-1, TIK-4 [IpakTuyeckas padota
3ayer
OCHOBBI ONITHMAIILHOTO OIIK-1, TIK-4, CobecemoBanue
2. | PCryHMpOBAHI PEXIMOB [TpakTuyeckas padbora
3a4eT
PerynupoBanue 4acTOTbI U aKTUBHOM OIIK-1, TIK-4, ColecenoBanue
3. | MomHocTH [IpakTrueckas padboTa
3ayer
OnruMu3alyst pacpeeIeHHs OIIK-1, IIK-4, CobOecenoBanue
4, | HArpy3KH SHCPIOCHCTCM [IpakTuyeckas pabora
3a4eT
XapakTepUCTUKH 3JIEKTPOCTAHIIUI OIIK-1, TIK-4, CobecenoBanue
5. [TpakTudeckas pabora
3ayer
OnTuMHu3aIuUs JOITOCPOUHBIX OIIK-1, TIK-4, CobecenoBanue
6. PEKNUMOB SOHEPIOCUCTEMbBI HpaKTquCKaSI pa60Ta
3a4yeT
OnruMu3anys pexuMOB OIIK-1, TIK-4, CobecenoBanue
7. pacnpeaAcanTeIbHbIX ceTer HpaKTI/I‘IeCKaH pa60Ta
3a4eT
Wroru kypca. 3aKiro4eHue OIIK-1, IIK-4, CobOecenoBanue
8. [IpakTrueckas pabora
3a4yeT
NEPEYEHDb OHEHOYHbBIX CPEJACTB
IIpencrasienue
HaumeHnoBaHnue pex
Ne Kparkas xapakrepucruka OLICHOYHOI'0
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3AJAHUA U1 BBIITIOJTHEHUA IIPAKTHYECKUX PABOT

IIpakTnueckas padbora Nel
PI'P Ha Ttemy «OCHOBBI OITHMAJILHOTO PEryJIUPOBAHMS PEKUMOB.
PeryaupoBanue 4acToThbl M AKTUBHON MOLITHOCTH»

Hear padoThl: 03HAKOMIIEHHME C BBINOJIHEHUEM PACUYETOB PEKUMOB CIOKHO
3aMKHYTBIX JJIEKTPUYECKHUX CETEM.

Hcxoonvie oannvie 0151 8bINOJHEHUS pACYeMHO-2paPuyecKkoll pabomui.

CxeMa 3JIEKTpUYECKOW CETH, JUIsl KOTOPOW HPOU3BOAMUTCS PACUYET PEXKHMOB
paboThl, u3o0paxkeHa Ha pucyHke 1. IlapameTpsl >SIEKTPUYECKON CETH,
HEOOXOAMMBIE  JUIA  BBIIOJHEHHS  pabdoOThl  (MPOTSHKEHHOCTh  JIMHUM
ANEKTpOIlepeaaud, Mapka NpOBOJA BO3AYILIHBIX JIMHUHM, Y3JIOBblE HArpy3Ku),
IIPUBENICHBI B PUIOKEHUN A.

PI'P BbImosiHsIETCS B COOTBETCTBMHM C HOMEPOM BapHUAaHTA; HOMEP BapHaHTA
yKaspIBaeTcs mnpenonaasareneM. Beinonnenune PI'P npeamnosiaraer moarotoBky K
BBIMOJIHEHUIO pacueTa peXHMOB pPa0OThl 3JIEKTPUUECKON CETH; BBINOJIHEHUE
pPacyeToOB «BPYUHYIO».

1. IloaroToBka K BBIIOJIHEHUIO PACYETOB: — HA OCHOBAHWH MCXOJHBIX JAHHBIX K
PI'P u B cOOTBETCTBUY C BAPUAHTOM COCTABUTH CXEMY 3aMEIICHUS AIEKTPUUYECKOU
CeTH; — Ha CXEMY 3aMElICHHs HAHECTH 3HAuYeHHsI Harpy3oK MOTpeOuTenei,
MATAIONIMXCSA C IIMH IOJACTAHIMM, a TaKXe YKa3aTb 3HAYCHHE HANPSHKCHUS,
MO/JIEP>KMBAEMOI0 Ha IIMHAX paloHHOW moHwmxkatouel noacrtanuuu (PIIIT); — Bce
Y376l CXEMbl 3aMelleHus] npoHymepoBarh Huppamu ot 1 1o 100; — BBINOIHUTH
pacyeTr nmapaMeTpoB DIIEMEHTOB CETH; — PACUETHBIE IMAPAMETPBI HAHECTH HA CXEMY
3aMEILCHUS.

2. BobimonHeHnwe pacueToB: — paccuMTaTh, MONB3YACH (OpMyToON U3
TEOpeTHUecKoM YacTd (3), MOLIHOCTH TOJIOBHBIX YYaCTKOB paccMaTpuBaeMOn
3aMKHYTOM CETH; — HMCHOJB3Ys NepBhId 3akoH Kupxroda, paccuutrarb MOIIHOCTH
OCTaJIbHBIX YYaCTKOB CETH U 3aHECTU BCE IMOJIYUYCHHbIE 3HaYeHHs B Tabiuuy 1; —
paccunTarh 3HAYECHUE IAJCHUS HANPSDKEHUS Ha KaXKIOM Y4YacTKE U OIPENEIIUTH
YPOBEHb HAIPSKEHHUS B KaXAOM y3iie. [lodydeHHbIE pe3ynbTaTbl 3aHECTU B
TaOJIHILy.

Tabmuma 1
IIepeToky MOIIHOCTH B JIEKTPUYECKOU CETH
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YPpOBHU HaNpsHKEHUS B CETH

Tabmumna 2

[Toacranumm

U, kB

h|da || M| =

Puc.1. Cxema sneKkTprueckoi cetu

IIpakTnuyeckast padora Ne2
PI'P Ha temy «OnrumMu3anus pacnpeaeseHiusl HArPy3KH JHEProcucTeM.

XapakTepuCTUKH IEKTPOCTAHIUIN

Heab padorsi: OnTUMHU3aLNS PACIPEAEICHUS HArPY3KH 3JIEKTPOIHEPTETUYECKON
CUCTEMBI MKy paOOTAIONIMMU B HEH DJICKTPOCTAHIIUSIMHU U UX YHEPTOOJIOKAMHU.

Hcxoaunle n1aHHBIE:

Tabmura 1
No TOC, Howmep sueprobioka
J M UCXOIHBIE Pyj, MBt
napamMeTpsl =1 = =3
Jj=1 300 300 800

Promi, MBT 9,2 9,9 224

ao; 0,23 0,25 0,24 1400

ay; 3,3-10% 3-10* 7107
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Jj=2 300 800 800
Promi, MBT 8.4 224 23,8
ag; 0,26 0,23 0,27 1900
ai; 3,5-10% 8107 7-10°
a;
J=3 300 800 300
Prow,i, MBT 8,4 23 9
ag; 0,26 0,3 0,24 1400
a; 2,810 8107 3,2-10%
a;
j=4 300 300 300
Prow,i, MBT 8,6 8,8 9,0
ao; 0,22 0,23 0,25 900
a; 3,1-10* 3,3-10* 3,5-10*
a2
Tabmmia 2
BapunanTsl j Pycr, MBT Py, MBT
1 1,23 4700 3000
2 1,2,4 4200 2700
3 2,34 4200 2700
4 1,3,4 3700 2500
5 1,2,3 4700 2900
6 1,2,4 4200 2600
7 2,34 4200 2500
8 1,3,4 3700 2200
9 1,2,3 4700 2800
10 1,2,4 4200 2500
11 2,34 4200 2400
12 1,34 3700 2100
13 2,34 4200 2500
14 1,2,4 4200 2200
15 1,3,4 3700 1900
16 1,2,3 4700 2700
17 1,2,3 4700 2600




18 1,34 3700 1800
19 1,23 4700 2650
20 1,2,4 4200 3500
21 2,34 4200 3400
22 1,2,3 4700 3200
23 1,34 3700 2700
24 1,2,3 4700 2800
25 1,2,4 4200 2300
3amanue

1. OnTumMu3anus padoThl 3JIEKTPOCTAHIMI

1.1 DKBUBaJIEHTUPOBAHUE PACXOIHBIX XapPAKTEPUCTHUK IJIEKTPOCTAHIINH C YIETOM
XapaKTEPUCTHK IHEPTOOJIOKOB.

1.2 OnpeneneHne MOIHOCTH JIEKTPOCTAHIIMNA, KOTOPAsi OTBEYAET TOUKE
SKOHOMHUYECKOTO PEXUMA.

1.3 Onpenenenre onTUMaIbHBIX MOIHOCTEN 3E€KTPOCTAHLIUM [TPU HEYUYETE
W3MEHEHUN CyMMapHOUW Harpy3Ku y3J0BbIX TOUEK U MOTEPh B CETSX.

1.4 Pa3rpy3ka HeIKOHOMHYHO paboTaroIel B 3aIaHHOM PEKHUME JICKTPOCTAHIINH U
nepepacrpeaecHue MOITHOCTEH ISl OCTABIIMXCS B pabOTe CTAHITUH.

2. Ontumu3anus padboThel SHEPTOOIOKOB
2.1 DKBUBAJICHTUPOBAHUE PACXOTHBIX XaPAKTEPUCTUK IHEPTOOIOKOB.

2.2 OnpeneneHre MOIUTHOCTH IHEPTOOJIOKOB, KOTOPAasi OTBEUAET TOUKE
AKOHOMHUYECKOTO PEeKUMa.

2.3 Onpenenenre ONTUMAIIBHBIX MOITHOCTENW YHEPTroOJIOKOB AJIEKTPOCTAHIIUHN TpU
HEy4YeTe U3MEHEHUN CyMMapHON Harpy3KH Y3JI0OBbIX TOUYEK U MOTEPh B CETSX.

2.4 Pasrpy3ka HEeAKOHOMUYHO pa0OTAOIIETO B 33JAHHOM PEXUME dSHEProdoka u
nepepacnpeesieHne MOITHOCTEN AJIsi OCTaBIIMXCS B pab0Te S3HEPrOOIOKOB.

2. Peanm3anus penieHus 3a1a4u ONTHMHU3AIUU PeKUMA JIJISl ITANAa
(GyHKIIMOHMPOBaHUS 3IC C HCMOJb30BaHUEM MaTeMaTH4Yeckoro nakera MathCad
2.1. Anroputm perieHus
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PaccMoTpuM ynpoleHHYyo 3a7aqy OnpeieleHns: ONTUMAaIbHON Harpy3KH TEIIOBBIX
anektpocranuuid (TOC) m1s 3HEprocucTeMsl, IPEICTaBICHHON Ha puc. 2.

[Ipenebperaem morepsiMu aKTHBHOW MOIITHOCTH B CceTsAX. PacpeneneHuio moaiexuT

AKTHBHAsA HAI'py3Ka, paBHAA Py .

PacxomHbIe XapaKTepuCTUKH SHEPTo0I0KOB Kak ol TOC nmpencTaBuM B BUJIE
KBaJpaTUYHOTO NOJIMHOMA:

Ti(Pi) =ay +a; b "'02:'1:’1'2
9

Tf (Pl ) — 9aCOBBIC 3aTPaThbl I-TO 3Hepro6n01<a TSC B 3aBUCUMOCTH OT €I0 aKTUBHOMU

Tac
P, . ag;, aqy, dy;
9

MOIIIHOCTH ~ i —K03(1)(1)I/II_[I/IGHTBI KBaAPaTU4IHOI'O IIOJINMHOMA.

Puc.2. Cxema 3HEprocucTeMsl

DKBUBAJIEHTHAs pacxoAHas Xxapaktepuctuka j-oit TOC, chopMupoBaHHas C y4eToM
XapaKTEPUCTUK YPHEPTOOJIOKOB, UMEET BUI:

7,(P,) =by, +b;,P; +b, P}

J 1t 2it0

B =R

Eciu npuHsTh womi  TO CYMMAapHbIE€ YaCOBbIE 3aTpatThl Ha j-0if TOC OyayT paBHBI:

m m m m

T;(Py;) =2T(P) =X ag + 2 a; Pyoy; +3 ayPy
i= i= i= i=

m
Pyj :ZPHOMf
i

rac — YCTAHOBJICHHAs MOIIHOCTDb 3JICKTPOCTAHIIUU ] .

m — 9uCcyo sHeproosokoB Ha j-it TOC.

— 2
1,(p, ;) =by; +by;P, ; +b,;P;

Torma ¢ yueToM TOro, 4ro *J =¥/ i, mMeeM:



m
boj :Z )
i= :

m
by =(£a1ipnom)/Pyj
: )

b, =(3a,P>. )P
2] _(202:' HOMi) vj
i3 .

2.2. KpuTtepuii oNTUMAJIBbHON HATPY3KH TIC

MaremaTtuueckas MOJCIJIb 3ala4i OIITUMHU3AIIUH HAI'PY30K TOC moxeT OBITh
npeacTaBJICHA COCTABIIAIOIINMM:

a) uenenast QyHKIUS — CyMMapHbI€ 3aTpaThl 1 Ha MPOU3BOACTBO AJIEKTPOIHEPTUU
it
T, =) 'T;(P;,)= min
4
0) hyHKIMA CBSI3U B BUJE OajlaHCa aKTUBHOW MOIIHOCTH

W(P)=3P;- P, - AP= 0

=

B) OTpaHUYCHHC 110 MOITHOCTH

JIns HaxoKIeHHs ONTUMaNbHBIX HAarpy30k TOC no yClnoBUIO MUHUMAJIBHBIX
CYMMapHbIX 3aTpaT ucnojib3yercs pynkuus Jlarpanxa:

S(P,A) =T, + AW (P)_

Ycnousim muanmyma S(P,A) mpu J =1.7 cOOTBETCTBYET PAaBEHCTBO HYJIIO BCEX
YaCTHBIX MPOU3BOAHBIX OTS MO BCEM N MEPEMEHHBIM, T.€.

OS(P,3) _OT, ,, OW(P) _,

oP;  oP; ép,

N3 yero numeem YCIIOBUA OIITUMAJIBHOTO PAaCpCACICHNA aKTHBHBIX MOLHHOCTeﬁ

_ﬂ_ﬁ]’z 0T,

]

“op, op, | opP

n




YacTtHast mpon3BOAHAS OT 3aTPaT Ha KaKOM-JIMOO arperaTe (CTaHLMH) [0 aKTUBHOM
MOIITHOCTH arperara Ha3pIBaeTcs yeIbHBIM IPUPOCTOM 3aTpaT arperara (CTaHIuN) U
o0o3HavaeTcs OykBoi ¢. OHa 3aBUCUT OT BEJIMUYMHBI aKTUBHOW MOIIHOCTH arperara
(cTaHIuM):

€ =ﬁ =f(R-)
oP,

2.3. YcjoBuUS ONTHMHU3ALNH

Jlist onpenesieHns onTUMaibHbIX Harpy30k TOC BOCIIONIB3yeMCsl KpUTEPUEM
Jlarpanxa u 6anancom MoniHoctu. CucreMa ypaBHEHUH PU ’TOM UMEET BUJT

b1 - blk

n -
By - 27;
k= 2byy
k+=j

L 1
1L+b,; Z—b -
k= 2

TakxuMm 00pa3oM, UCIIONIB3YST KOAPPHUITUEHTHI PACXOTHBIX XapaKTEPUCTHK

TOC x =Ln, x=j mo dpopmyne (1) onpenensiem ontumanbHbie Harpy3ku TIC ¢
HoMepamu < =11 - 1 33 yckmoyennem TOC ¢ Homepom K =1 | nipunsTO# B KauecTBe
OaslaHCUpYIOIIEH.

IIpakTnueckas pabora Ne3
PI'P na temy «OnrumMu3anus 10JroCPOYHbIX PeKUMOB IHEProCUCTEMbI
OnrumMu3anus pe;KMMOB pacnpeaeuTelbHbIX ceTein

Lenb: HayuuThCa BBIONHATH pacuér pacnpenenurensHord cetn 10 kB mpu

paanagIbHOM CXEME MUTAHUA.

PanuanbHas cxema nuTaHus MOACTAaHIIUMM U300pa’keHa Ha pUCYHKE |
HcxonHbie naHnHbIe 3a/1aHbl B Tabmuie 1.



rmn

10 kB

n/ct A n/ct b n/ctB

Puc.1. PagnanpHas cxema nmuTaHus

2.2 AKTHBHasi MOIIHOCTb, TMepefaBaeMasi Ha YYacTKe, OIpeaemsieTcss IIo
dbopmynam, kBT:

PZI=PA+APTP'A +PB+APTp.B +PB+APTp.B;

(2.1)
Py, =Py + AP + Py + APp p; 22)
Pzg. =Py +APTp.B; 2.3)

2.3 PeaxkTuBHas MOIIHOCTb, INEpeNaBacMas Ha YYacTKE, ONPEIEISAIOTCS I10
dbopmynam, kBap:

Os =0, + AQTp.A + 05 + AQTp.E + O + AQy, 55

2.4)
Ory =05 + 8075 + O+ AQy; 2.5)
Os; =0 +AQr; (2.6)

24 llonmHas  MOIIHOCTB, IEpeaaBacMas Ha YYacTKE, OIPEHCISIOTCS 110

(opmynam, KBA:
Sy = \/ Py, +03 2.7)
S2=\PY, +0Y) 2.8)
S, =\PY, +0Y, (2.9)

2.5 OnpenensieM pacueTHbIE TOKM Ha ydacTkax hopmynam, A

Ipi =

10



Ipy=
Ips=

raeUy — HoMuHaIbHOE HanpsbkeHue auHuiiUy = 10 kB.
2.6 OmnpenenseM SKBUBAJICHTHBIN TOK 10 popmyiie, A

Izpl ‘7\41 +Izp2 ‘7\42 +Izp3 7\,
bows = )

3

b

raeA,, A,, A, - JUIMHBI y9aCTKOB, KM.

[Mpuarmaem A, =2 kM A,=3 kM A,=2.,5KM

2.7 OmnpezensieM 5JKOHOMUYIECKOE CEUEHHUE IPOBOIOB, MM*

I

g 22 O g3 120 e
]9[( 194

r):[ej 3K — OKOHOMHUYCCKAsA IIJIOTHOCTDb TOKA.
A

2
MM

2.8 TIpousBoauM NPOBEPKY BHIOPAHHOTO CEUEHHUS MPOBOJA MO JOMYCTHMOM
MOTEepe HAMIPSHKEHUS 1T HOPMAJIBHOTO U aBApUHHOTO PEKUMOB PaOOTHI.
[TapameTpsl BeIOpaHHOTO MPoBogaOM/KM

[Ipunumaem jox = 1,4

Xo=0,377 OM/kM
ro = 0,33 OM/xM

BeimuceiBaeM u3 npusoxeHus Ne 13.
OnpenensieM CONPOTUBIICHUE YYAaCTKOB JIMHUM JJI1 PagualibHON CXEMBbI MpPH
HOPMAaJIbHOM pexkumMe padboTsl, OM

Rlzro.xl;Xl XO.}H;
= 2
2
7oA 7 A
R,=l0t2. x = Tt
S 2 2
R3:’”o'7¥3 Xz_ro;‘ds

OmnpenenseM CONPOTUBIECHUE YYACTKOB JIMHUM ISl PaualibHON CXEMBI MpHU
11



aBapuitHOM pexume padboTel, OM

12



R]Z I’O-Kl;Xl :XO'KI;
Ry=r- A, Xo=Xy-1y;
R3: ;l’o'?\,X:;: X0'7L3.

3>

[1o nosry4eHHBIM CONPOTUBIIEHUAM ITOCYUTATh ITOTEPIO HANIPSIKEHUS B CAMOM
YIAJIEHHON TOYKE pagualbHON CXEMBI IPU HOPMAJILHOM pEXUME pabOThI U

aBapUHHOM.

KpuTeplm OIICHKH OTBE€TOB Ha NPAKTUYE€CKHUE paﬁDTLI:

TaOmuma 1.

[Mlxana wun KpUTCPHUH OLOCHHMBAHHA YPOBHA OCBOCHHA OUCHUIINIMHAPHBIX yacTeu

KOMHCTCHHI/Iﬁ, HpI/IO6pCTaCMI>IX IIPpHU BBITIOJTHCHUHU ITPAKTHYCCKHUX pa60T

Kpurepun  oueHuBaHus  ypOBHS  OCBOEHHMA  JUCHUIUIMHAPHBIX

KOMIICTCHIIUH MOCIIe U3yUYeHHsI y4eOHOTro MaTepuraia

CTyneHT mpaBWIBLHO BHINOMHWI 3amanue. [lokazan OTJIMYHBIC
BJIQJICHUS! HaBBIKAMM IPUMEHEHHSI IOJYYCHHBIX 3HAHUA M YMEHHU
MpH pEelIeHnH NpoPEeCCHOHANBHBIX 33Jad B paMKaX YCBOCHHOTO
yaeOHoro MaTtepuana. OTBETHII Ha BCE JIOTIOTHATEBHBIE BOTIPOCH! Ha

3alIuTe.

CTyIeHT BBIIOIHUI 33/1aHie ¢ HeOONbIIMMH HeTOUHOCTSIMHU. [Tokazan
XOpOUINe BIIAJCHUS HAaBbIKAMHU MPUMEHEHHs MOJTYYEeHHBIX 3HAaHUN U
YMEHUI TpH pelieHnd NpoQecCHOHANBHBIX 33Jad B paMKax
YCBOEHHOTO y4yeOHOro Matepuana. OTBeTws1 Ha OOJBIIMHCTBO

JONOJIHUTCIIBHBIX BOITPOCOB.

CTyZneHT BBINOJHWI 3aJaHHE C CYIIECTBEHHBIMH HETOYHOCTSIMH.
Iloka3an ynOBIETBOPUTENBHOE BIIAJEHUE HABBIKAMHU IPUMEHEHUS
MOJYYEeHHBIX 3HAHWH M yYMEHWH TPU peleHHd NpodhecCHOHATbHBIX
3aJa4 B paMKax yCBOEHHOro yueOHoro matepuana. [Ipm orBerax Ha

JOIOJHUTEIIBHBIC BOIIPOCHI OBLIO JO0IYIIEHO MHOT'O HETOYHOCTEH

bamn | YpoBeHb ocBoeHUS

5 MakcumallbHBIN YPOBEHB

4 CpenHuii ypoBeHb

3 MuHMMaNbHBIA YPOBEHB

2 MuHHUMaIBHBIN YPOBEHD HE
JOCTUTHYT

I[Ipy  BBINOJHEHWM  3aJaHUAd  CTYJAEHT  MPOJAEMOHCTPHUPOBAI
HEJOCTATOYHBIA YPOBEHb BIAJCHHUS YMEHUSMU U HaBbIKAMU IIpU
penieHny npoQecCUOHANBHBIX 3a/1a4 B paMKaX YCBOGHHOTO Y4eOHOTO
Matepuana. [lpu oTBeTax Ha JOMOJHUTEIBHBIE BOMPOCHI OBLIO

A0MyIEHO MHOXXCCTBO HETOYHOCTEH

13




4 cemecTp
Bonpocut k 3auémy

[E—

Br16op ontumansHoro Hanpspkenus JIOI

OnpeneneHne NOTepb MOIHOCTH B 3aMKHYTOM CETH

Omnpenenenne onTuManbHOTO pexkuma padotel JIDIT 110 kB
Omnpenenenre ONTUMAIBHON TOUKH Pa3MbIKaHHsI 3aMKHYTOH ceTH
Br160p onTrManbHOTO peskrMa padoThl CEKIIMOHHOTO BRIKITIOYATENS
OnTuMH3anMs TOYEK pa3MbIKaHUsI 3aMKHYTBIX CETeH

OnTuMu3anus TOYEK pa3MbIKaHUS 3aMKHYTBIX CETen

OnTuMu3anus MIaHOBBIX PEMOHTOB

Br160p onTuManbHOM oyepenHOCTH ycTaHOBKH Y KPM

= Y ® =2 o kWD

0. OrmpeneneHre ONTUMAIBHOTO 4YHciaa paloTalolMX TpaHCHOpPMAaTOPOB Ha
MOACTAHIUN

11. Cumxenue noreps B JIDII 0,4 kB 3a cueT cumMmMeTprpoBaHUs HArpy30K

12.  Pacder ontumanibHOTrO KO3 uireHTa TpanchpopmMauu

13. AHanu3 BIUSHUA pa3pbiBa B KOJIBIEBBIX CETSIX HA PEKUM

14.  Pacuer pexuMOB 3JIEKTPUYECKOM CETH C y4yeToM M 0e3 ydera reHepanuu
PEaKTUBHOM MOUTHOCTH JIMHUSIMH

15. BbiOOp yCTpOMCTB [Uisl yNpaBlIeHUs TOTOKAMU MOIIMHOCTA B 3aMKHYTHIX
IEKTPUYECKUX CETSX

16. IIpoTuBOaBapuiiHOE ynpaBiieHHE. ABapUU B 3JIEKTPOIHEPIETUUECKUX CUCTEMAX
3apyOexHbIx cTpaH. Cucrtemusie aBapuu B CIIIA, Kanane u EBpore.

17. Ontumuzanus pazMenieHus: CpeaCTB KOMIIEHCAUN PEAKTUBHON MOIITHOCTH.

18. ManeBpennsbie xapakrepucTuku TOC. DkBUBaNIeHTHBIE XapakTepucThuku TOC
19. bubGmmoreka SKBUBaJICHTHBIX XapakTepucTuk TOC.

20. Onrumuzanus pexKuMOB BOJIOXPAHWINI rupocTaHuid. [InanupoBanue u yuer
peMoHTHBIX padoT B ACY.

21. JlomycTHMbI€ 3HAUYEHHUS YACTOTHI B 3HEPIOCUCTEME

22. IloBbllIeHUsI Ka4eCTBA NEPBUYHOIO U BTOPUYHOIO

23.  peryaupoBaHHs YaCTOTHI DJIEKTPUUYECKOIO TOKa
14



24.  HTJ/ no peryaupoBaHHIO YaCTOThl Y NEPETOKOB aKTUBHOM MOIITHOCTH

HT/I o cornacoBanHoi padote cucteM APUM u

25. aBTOMAaTHKH ynpaBieHUs MOITHOCTHIO ['DC.

26. XapaKkTepUCTUKa BAXKHEHIINX JIEKTPOCTAHINN 00bEIMHEHUS

27.  OCOOEHHOCTH CXEM DJIEKTPUYECKUX COCTUHEHUN  TEIUIOANIEKTPOLCHTpaIeH u
KOHJICHCAIIMOHHBIX DJIEKTPUYECKUX CTAHIUHN

28. Texunonoruueckue cxembl TIOL u KOC (I'P2C)

29.  OCHOBHOE IJIEKTPOOOOPYAOBAHUE TEIJIOBBIX AIEKTPOCTAHIINMA

30. CuHXpOHHBIE T€HEPATOPHI

31.  CunoBble TpaHCcPOPMATOPHI U ABTOTPaHCHOPMATOPHI

32. DneKTpuYyecKHWe ammapatbl M TOKOBEAYIIME YacTH  PacCHpeleIUTEIbHBIX
YCTPOMCTB BHICOKOTO HANIPSIKEHUS

33. KoMmMmyTanuoHHBIE anmapaThl

34. 3ammTHBIE anmapaThl

35. DHepreTuuecKue pecypchl SHEProoObeTMHCHUS

36. Llenu u 3a7a4u aBTOMAaTUYECKOTO YIIPABIICHUS

37. DIEKTPOIHEPTETHUYECKUM PEKUMOM

[TapaMeTpbl 3JIEKTPOIHEPTETUUECKOTO PEKUMA

38.  OcoOeHHOCTH BIUSHHS YACTOTHI DJIEKTPUUECKOTO TOKA Ha MPOIIECCHI,
MPOTEKAIOUIUE B YHEPTOCUCTEME

39. JlomycThMmbie 3HAYEHUS YACTOThI B JHEPTOCUCTEME

40. TloBblllIeHUs KauyeCTBa IEPBUYHOTO U BTOPUUHOTO

41. Dnexrpuyeckas 4acThb dJIEKTPOCTAHIUI

42. HomwuHanbHBIE HAMPSKEHUS

43.  OOmue cBeeHUs1 00 ANEKTPUUECKUX CXEeMaX AIEKTPOCTAHIIUM U
HSHEPreTUYECKUX CHUCTEMAX

44. Bupapl cxeM U UX Ha3HAYEHHE SHEPTreTUYECKUE CUCTEMBI

45.  Oco0OEHHOCTH CXEM DJIEKTPUUYECKUX COCITMHEHUM TEIUI03JIEKTPOLICHTpaseil u

KOHACHCAIIMOHHBIX OJICKTPHUYCCKUX CTaHHI/Iﬁ
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46. Texuonoruueckue cxembl TOL u KOC (I'POC)

47.  OCHOBHOE AIEKTPOOOOPYTOBAHNE TETUIOBBIX AIEKTPOCTAHIIAN
48. CUHXpOHHBIE T€HEPATOPHI

49.  Cunossie TpaHcopMaTopsl U aBTOTpaHC(HOPMATOPHI

50. Toxu KOpOTKOTO 3aMbIKaHUs

51. OOmue cBeAeHUs 0 TOKaX KOPOTKOTO 3aMbIKaHUS

52. TpexdazHoe KOPOTKOE 3aMbIKAHHE B CHMMETPUIHON TICTIH

53.  JlelicTBHE TOKOB KOPOTKOI'O 3aMbIKaHUS U UX OTPaHUYECHUE
54.  DJEeKTpUYECKHE anmaparsl ¥ TOKOBEAYIINE YACTH PACTIPEACIIUTEIBHBIX
YCTPOMCTB BBICOKOTO HAIIPSKEHUS

55.  KoMmmyTanuoHHBIE anmapaTkl

56. OO1ure cBeaeHU O CXeEMax

57.  AHanu3 npuHIUNUAIBHON cXxeMbl MOIHOM TOL]

KoHTposibHO-N3MepHuTe/IbHbIE MATEPHUAJIbI K TUCHHUILIMHE
«OnTuMu3aIud B YJEKTPOIHEPreTHYECKON CHCTEMe»

busersl k 3auery

I'po3Henckmii rocyrapcrBeHHbId HeQTAHON TexHnYecKknid yHuBepcuTeT uM.akal. M./, MuwuinoHmmkoBa
HMHceTHTYT 3HEepreTMKH
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTumMu3anus B dJ1eKTPOIHepreTudeckoii cucreme'
Buner Ne 1

1. PacueT pe:KUMOB 3JIEKTPHUECKOM CETH C YUETOM U 0€3 ydeTa reHepaliy peaKTHBHON MOIITHOCTH
2. DHepreTudecKre pecypchl SHEProoObEeTMHEHHS

Hoanucey npenogaBaTeJisi Hoanuck 3aBenyrouero kageapoi

I'po3Henckmii rocynapcrBeHHbIH HeTsIHOM TexHMYecKkuil yHUBepcuTeT uM.akaa. M.Jl. MuuinoHmuKkoBa
HHceTHTYyT 3HepreTuku
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTumMu3anus B dJeKTPoIHepreTudeckoii cucreme'
Bujer Ne 2

1. Be16op ycTpoicTB AJIs yIpaBJIeHHs] TOTOKAMH MOIIHOCTH B 3aMKHYTBIX JJIEKTPHYECKUX CETIX

2. DHEPreTHYECKHIE PECYPChl SHEPrOOOHETUHCHUS

Hoanucey npenoaaBaTeJist Hoanuck 3aBenyromero kageapoi
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I'po3HeHnckmii rocynapcrBeHHbIi HeTsAHOM TexHnYecknii yHuBepcuTeT uM.akaa. M.Jl. MuuinoHIuKoBa
HWHCETHTYT 3HepreTuku
I'pynna AHII-23m  Cemectp 4
Jucuuniauna "OnTuMU3anus B 3JIeKTPOIHepreTndeckoii cucreme"

Buaer Ne 3
1. CuHXpOHHBIE T€HEePaTOPHI
2. OO1mpe cBeeHNs O TOKaX KOPOTKOTO 3aMbIKaHHs
IMopnucek npenopaBaTess IHoanuck 3aBenyromero kageapoi

I'po3HeHckuii rocyrapcrBeHHbIH HeQTAHOM TeXHHYecKni yHuBepcurer uMm.akaj. M./J{. MuInOHINMKOBA
HWHCTHTYT 3HepreTuku
I'pynna AHII-23m  Cemectp 4
Jucnumiauna "OnTumMu3anus B dJ1eKTPoIHepreTudeckoii cucreme'
Buner Ne 4

1. BI/IJII:-I CXEM 1 UX Ha3HAUYCHHUEC DHCPTCTUUCCKUEC CUCTEMBI

2. Bri6op yCTpo#CTB /Ui yripaBieHHs MOTOKAMU MOIITHOCTH B 3aMKHYTBIX SJIEKTPHUECKUX CETAX

Hoamuck npenogasarest onmucek 3aBeaywouero kagenpoi

I'po3HeHckuii rocyrapcrBeHHbI HeTsIHOM TeXHMYeCKHIi YHHBepcuTeT uM.akaa. M.Jl. MuLUIHOHIIMKOBA
HNHCTUTYT 3HepreTuKH
I'pynna AHII-23m  Cemectp 4
JAucnumiuna "OnTumMu3anus B 3J1eKTPoIHepreTuyeckoii cucreme'
Buner Ne 5

1. Tpexda3Hoe KOPOTKOE 3aMbIKaHHE B CHMMETPUIHOHN LETH

2. [loBbIIIeHU KadyecTBa NIEPBUIHOI0 U BTOPUYHOT'O O60py,Z[OBaHI/I$I

Hoanucey npenonaBares Hoanuck 3aBenyrouero kageapoi

I'po3Henckmii rocynapcrBeHHbIH HeTsIHOM TexHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. MuuinoHImuKkoBa
HWHCTUTYT 3HEPreTuKH
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTumMu3anus B dJ1eKTPoIHepreTudeckoii cucreme'
BuJjer Ne 6

1. BLIﬁOp OINITUMAJIBHOT'O peKUMa paGOTLI CCKIIMOHHOI'O BBIKJIHOYATEIIA

2. CunoBsle TpaHc(OpMaTOpBsI U aBTOTPAHC(HOPMATOPEI

Ioanucey npenonaBares Hoanuck 3aBenyromero kageapoi
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I'po3HeHckmii rocynapcrBeHHbId HeQTSAHOM TexHNYecKknid yHuBepcuTeT uMm.akaa. M./, MuwiinoHIuKoBa
HWHCTUTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTuMu3anus B 3JIeKTPoIHepreTuieckoi cucreme'
Buier Ne 7

1. Obm1re cBeeHNs 0 TOKaX KOPOTKOTO 3aMBIKAHUS

2. OHTI/IMI/I3aHI/Iﬂ TOYCK pa3sMbIKaHUA 3aMKHYTBIX ceTeit

IMoanucey npenoaaBaTes Moanuck 3aBenyromero kageapoi

I'po3Henckumii rocynapcrBeHHbl HepTsIHOM TexHMYecKUii yHUBepcuTeT uM.akaa. M.Jl. MuuinoHIuKkoBa
HWHCTHTYT 3HepreTuKu
I'pynna AHII-23m  Cemectp 4
Jucnumiuna "OnTumMu3anus B 3J1eKTPOIHepreTuyeckoi cucreme'
Buner Ne 8

1. Pacyer pe:HMOB 3JIEKTPUUECKON CETH C YUETOM M 0€3 yueTa reHepali peakTUBHOI MOIIHOCTH JIMHUSIMU

2. OCOOCHHOCTH CXEM JICKTPUUECKUX COCTUHECHUI TEIIOAICKTPOIICHTPAICH U KOHICHCAIIMOHHBIX DJICKTPUICCKHUX
CTaHIINHA

IMoanmucek npenoaaBareJisi Hoanucek 3aBeayoumero kageapou

I'po3HeHckmii rocynapcrBeHHbIi HeTsIHOM TexHMYecKUii yHUBepcuTeT uM.akaa. M.Jl. MuuinoHimukoBa
HNHCTUTYT 3HepreTuKH
I'pynna AHIT-23m  Cemectp 4
Jucnunmiauna "OnTumMu3anus B dJ1eKTPoOIHepreTudeckoii cucreme'
Buaer Ne 9

1. Tpexda3Hoe KOPOTKOE 3aMbIKaHHE B CHMMETPUIHOHN LETH

2. OcOOEHHOCTH CXEM JIEKTPUIECKUX COSTUHEHUHN TETI0IEKTPOLIEHTPANIEH 1 KOHJACHCAIIMOHHBIX JJIEKTPUIECKUX
CTaHIUH

Hoanucey npenogaBaTeJisi Hoanuck 3aBenyrouero kageapoi

I'po3Henckmii rocynapcrBeHHbIH HeTsIHOM TexHMYeckuil yHUBepcuTeT uM.akaa. M.Jl. MuuinoHImuKkoBa
HWHCTUTYT 3HEPreTuKH
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTumMu3anus B dJeKTPoIHepreTudeckoii cucreme'
Bujer Ne 10

1. OcobGeHHOCTH BIHMSIHAS YaCTOTHI AJIEKTPUIECKOTO TOKA Ha IPOIIECCHI, TPOTEKAIONIHE B SHEPTOCHUCTEME

2. OnpexesneHyne MOTEPb MOITHOCTH B 3aAMKHYTOH CHCTEME

IMoanuck npenogaBareJisi IMoanuck 3aBeayrouiero kadgeapoi
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I'po3HeHckmii rocynapcrBeHHbId HeQTSAHOM TexHNYecKknid yHuBepcuTeT uMm.akaa. M./, MuwiinoHIuKoBa
HWHCTUTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTuMu3anus B 3JIeKTPoIHepreTuieckoi cucreme'
Buier Ne 11

1. PacdeT pe:KMMOB 3JIEKTPHYECKON CETH C YIEeTOM H 0e3 ydeTa reHepaluy peaKTHBHOI MOITHOCTH JIMHUSIMHU

2. KomMMyTaIioHHble anmapaTsl

Moanuck npenoaaBaTeJisi Hoanuck 3aBenyrwouiero kageapoi

I'po3Henckumii rocynapcrBeHHbl HepTsIHOM TexHMYecKUii yHUBepcuTeT uM.akaa. M.Jl. MuuinoHIuKkoBa
HWHCTHTYT 3HepreTuKu
I'pynna AHII-23m  Cemectp 4
Jucnumiuna "OnTumMu3anus B 3J1eKTPOIHepreTuyeckoi cucreme'
Buier Ne 12

1. Onpenenenue onTuMansHoro pexuma padotsr JISII 110 kB

2. I[OHYCTI/IMLIe 3HA4UCHUSA YaCTOTHI B SHEProCUCTCME

IMoanmucek npenoaaBareJisi Hoanucek 3aBeayroumero kageapou

I'po3HeHckuii rocyrapcrBeHHbl HeTsAHOM TeXHHYecKHii yHHBepcuTeT uM.akaa. M.Jl. MuLUIHOHIIMKOBA
HWHCTHTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
Jucnumiauna "OnTumMu3anus B dJ1eKTPoOIHepreTudeckoii cucreme'
Buaer Ne 13

1. CHHXpOHHBIE T€HEePaTOPHI

2. OCHOBHOE 3JIEKTPO0OOPYAOBaHNE TEIIIOBBIX JIEKTPOCTAHITHIA

Hoanuck npenogasarest oamucek 3aBeayouiero kadgenpoi

I'po3Henckmii rocynapcrBeHHbIH HeTsIHOM TexHMYeckuil yHUBepcuTeT uM.akaa. M.Jl. MuuinoHmuKkoBa
HHceTHTYyT 3HepreTuku
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTumMu3anus B dJeKTPoIHepreTudeckoii cucreme'
Bujer Ne 14

1. OcHOBHOE 3JIEKTPOOOOPYAOBAHUE TETIIIOBBIX 3JIEKTPOCTAHIIUN

2. [InaHnpoBaHue U y4eT peMOHTHBIX pabot B ACY.

Hoanucey npenoaaBaTeJist Hoanuck 3aBenyroniero kageapoi
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I'po3HeHckumii rocynapcrBeHHbIH HeTsAHOM TexHMYecKHii yHUBepcuTeT uM.akaa. M.Jl. MuuinoHIuKoBa
HWHCTUTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTuMu3anus B 3JIeKTPoIHepreTuieckoi cucreme'
Buier Ne 15

1. [leificTBHE TOKOB KOPOTKOT'O 3aMbIKaHHsI U UX OTPAHUYCHNE

2. Onpe)leneHI/[e ONTUMAaIbHOM TOUKHU Ppa3MbIKaHUA 3aMKHyTOI7[ CCTHU

IMoanucey npenoaaBaTes Moanuck 3aBenyrouero kageapoi

I'po3Henckmii rocynapcrBeHHbIi HeQTAHOM TexHNYecknii yHuBepcuTeT uMm.akaj. M./, MuwuinoHmmkoBa
HWHCTHTYT 3HepreTuKku
I'pynna AHII-23m  Cemectp 4
Jucnumiuna "OnTumMu3anus B 3J1eKTPOIHepreTuyeckoi cucreme'

Buser Ne 16
1. OnTumMu3anys MIaHOBBIX PEMOHTOB
2. [NapameTpsI 3JIEKTPOIHEPTETHUECKOTO PEKIMa
Hoamuck npenogasarest Hoanucek 3aBeayroumero kageapou

I'po3HeHckuii rocyrapcrBeHHbl HeTsAHOM TeXHHYecKHii yHHBepcuTeT uM.akaa. M.Jl. MuLUIHOHIIMKOBA
HWHCTHTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
Jucnumiauna "OnTumMu3anus B dJ1eKTPoOIHepreTudeckoii cucreme'
Buner Ne 17

1. JomycTrMble 3HAUEHUS YaCTOTHI B SHEPTOCUCTEME

2. OcoOGeHHOCTH BIHMSHUA YaCTOTHI AIEKTPUIECKOTO TOKA Ha IPOLIECCH, MPOTEKAIOIINE B YHEPTOCHCTEME

Hoanuck npenogasarest oamucek 3aBeayouiero kadgenpoi

I'po3Henckmii rocynapcrBeHHbIH HeTsIHOM TexHMYeckuil yHUBepcuTeT uM.akaa. M.Jl. MuuinoHmuKkoBa
HHceTHTYyT 3HepreTuku
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTumMu3anus B dJeKTPoIHepreTudeckoii cucreme'
Buser Ne 18

1. DHepreTudyeckue pecypchl SHEProoObETUHEHUS

2. Pacuer PEKHUMOB 3H€KT‘pI/I‘I€CKOﬁ CCTHU C YYETOM U 0e3 ydyeTa reuepanumn peaKTHBHOﬁ MOIIHOCTH JIMHUAMHA

Ioanucey npenonaBares Hoanuck 3aBenyromero kageapoi
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I'po3HeHckmii rocynapcrBeHHbId HeQTSAHOM TexHNYecKknid yHuBepcuTeT uMm.akaa. M./, MuwiinoHIuKoBa
HWHCTUTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTuMu3anus B 3JIeKTPoIHepreTuieckoi cucreme'
Buner Ne 19

1. IlpoTrBoaBapuiiHOE yrpaBieHHe. ABapUH B JJIEKTPOIHEPTETUUECKIX CUCTEMAaX 3apy0eKHbIX cTpaH. CrcTeMHbIE
aBapuu B CIIIA, Kanane u Esporne.

2. PerJlIdeBaHI/IH YaCTOTBI DJICKTPHUUICCKOT'O TOKa

Hoanucey npenogaBareJisi Hoanuce 3aBenyroumero kageapoi

I'po3Henckuii rocynapcrBeHHbI HepTsIHOM TexHMYecKUii yHUBepcuTeT uM.akaa. M.Jl. MuuimoHIuKoBa
HWHCTHTYT 3HepreTuKu
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTumMu3anus B 3J1eKTPoIHepreTudeckoii cucreme'
Buaer Ne 20

1. DaexTpuueckas 4acTh AIEKTPOCTAHINH

2. OCOOCHHOCTH CXEM JICKTPUIECKAX COSTMHECHUH TEIUIOAICKTPOIICHTPaIeH M KOHICHCAIMOHHBIX AJIEKTPHICCKIX
CTaHIINHA

Hoanuck npenogasarest Moamucek 3aBexyrouiero kadgenpoi

I'po3HeHckumii rocynapcrBeHHbIi HeTsIHOM TexHMYecKkMii yHUBepcuTeT uM.akaa. M.Jl. MuuinoHmuKkoBa
HWHCTHTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
JAucnunmiuna "OnTumMu3anus B 3J1eKTPO3HepreTuyeckoi cucreme'

Bbuier Ne 21
1. JomycTrMble 3HAUEHUS YaCTOTHI B SHEPTOCUCTEME
2. OnTuMu3anys miaHOBBIX PEMOHTOB
Hoanuck npenogaBares MMoanucek 3aBenyrouiero kadgeapoi

I'po3Henckmii rocyaapcTBeHHbIH HeTAHOM TeXHUYecKu yHuBepcuTeT um.akal. M.JI. MuI1uoHIMKOBA
HWHCTUTYT 3HepreTukH
I'pynna AHIT-23m  Cemectp 4
Jucnumiauna "OnTumMu3anus B 3J1eKTPoIHepreTudeckoii cucreme'
Buner Ne 22

1. bubnnoTeka >KBUBaJIEHTHBIX XapakTepucTuk TOC

2. [IpotuBoaBapuitHOE yrpaBieHHe. ABApHH B IEKTPOIHEPTETHIECKUX CUCTEMax 3apyOexkHbIX cTpaH. CHCTEMHBIE
aBapuu B CIIIA, Kanane n EBpore.

[oanuck npenogaBares MMoanucek 3aBenyroniero kadgenpoi
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I'po3neHcKkHii rocyfapcTBeHHbIH He(PTAHON TeXHNYeCKHil yHuBepcuTeT nM.akaa. M./l. MuiainoHmuKkoBa
HWHcTuTyT HEpPreTHKN
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMu3anus B 3JIeKTpoIHepreTuieckoi cucreme'
Buier Ne 23

1. ManeBpenHsle xapaktepuctuku TOC. DxBuBaseHTHbIE XapakTepucTuku TOC

2. Toku KOPOTKOT'O 3aMbIKaHUS

Moanuch npenoaaBaTeJist Moanuck 3aBenyromero kageapoi

I'po3neHckmii rocyiapcTBeHHbIH HepTAHOM TeXHUYecknil yHuBepcuTeT uM.akaa. M./, MuiimoHImuKkoBa
HWHCTUTYT 3HEPreTuKH
I'pynna AHII-23m  Cemectp 4
Jucnumiauna "OnTumMu3anus B 3JIEKTPOIHEPreTHYecKoii cucreme"
Buier Ne 24

1. AHanmu3 BIUSHUA pa3pbIBa B KOJIBIEBBIX CETAX Ha PEXKUM

2. OnpezeneHue onTuMansHoro pexuma padotsr JISII 110 kB

IMoanmucek npenogaBareJisi Hoanucek 3aBeayoumero kageapou

I'po3HeHckuii rocyrapcrBeHHbI HeTsAHOM TexHnYecKnii yHuBepcuTeT uMm.akal. M./, MuUInOHINMKOBA
HNHCTUTYT IHepreTuku
I'pynna AHII-23m  Cemectp 4
JAucnumiuna "OnTumMu3anus B 3J1eKTPoIHepreTuyeckoii cucreme'
Buner Ne 25

1. OcHOBHOE 3JIEKTPOOOOPYIOBAHHE TEIUIOBBIX 3JIEKTPOCTAHIINN

2. OnpeneneHI/Ie NOTEPb MOLIHOCTH B SaMKHyTOﬁ CUCTEME

Hoanucey npenogaBaTeJisi Hoanuck 3aBenyrouero kageapoi

Kpurepun oLieHOK HTOrOBOro KOHTPOJIA (3a4eT):

3auteHo BBICTABIISIETCS IIPH YCIIOBUH, €CIIM CTYIEHT OKa3bIBAET XOPOIINE
3HAHHUS U3YYEHHOTO0 Y4eOHOro MaTepuania
BBICTABJIACTCH IIPHU HAJIMYNU CEPHE3ZHBIX €HUIl B IT o1ecce
He 3auteno P p Yy P
U3JI0KEeHHUsl y4eOHOro MaTepuasa
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