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3AJAHUA JIA BBIIIOJTHEHUA IIPAKTHYECKUX PABOT

IIpakTnyeckas padora Nel
PI'P Ha temy «OCHOBBI OITHMAJILHOI0 PEryJIUPOBAHUSA PEKUMOB.
PeryanpoBanue 4acToThbl H AKTUBHOM MOILIIHOCTID)

Hear padoThl: 03HAKOMIIEHHME C BBINOJIHEHUEM pPACUYETOB PEKUMOB CIOKHO
3aMKHYTBIX JICKTPUYECKHUX CETEH.

Hcxoonvlie oannvie 0151 8bINOIHEHUS pACYeMHO-2paduyuecKkoll pabomui.

Cxema SJIEKTPUYECKON CETH, I KOTOPOM MPOU3BOAUTCS PACUYET PEKHUMOB
paboTbl, u3zo0paxkeHa Ha pucynke 1. IlapameTpbl d3JIEKTpUYECKON CETH,
HEOOXONUMbIE  JUII  BBINOJHEHUA  PabOTHI (MpOTSHKEHHOCTh  JIMHUM
AJIEKTpoNepeaadr, Mapka NpOBOJAA BO3AYLIHBIX JIMHUM, Y3J0BbIE Harpy3kH),
IIPUBEJICHBI B PUIIOKEHUU A.

PI'P BbImosiHsIETCS B COOTBETCTBMHM C HOMEPOM BapHUAaHTA; HOMEP BapHaHTA
yKa3bpIBaeTcs mpenoaasareneM. Beimonnenne PI'P mpeanosaraer moarotoBky K
BBINIOJIHEHUIO pacyeTa peXUMOB palbOThl JIIEKTPUUECKOW CETH; BBINOJHEHUE
PacyeTOB «BPYUHYIO».

1. IloaroToBKa K BBIIOJIHEHUIO PACYETOB: — HA OCHOBAaHUM MCXOJHBIX JaHHBIX K
PI'P 1 B COOTBETCTBHM C BApUAHTOM COCTAaBUTh CXEMY 3aMEILECHUSA IEKTPUUECKOU
CeTH; — Ha CXEMy 3aMEIICHHs HaHECTH 3HAa4YeHHMs] Harpy3oK IOTpeOuTesneH,
NUTAIONIMXCS C I[IWH MOJCTaHILMi, a TaKXKe YKa3aThb 3HAYCHHE HANPSHKCHUS,
MOIICP)KUBAEMOT0 Ha IITMHAX pallOHHOM MoHMKaromiei nmoacrannuu (PIIIT); — Bce
y37bI CXEMBI 3aMelleHuss nponymepoBarh mudpamu ot 1 1o 100; — BBHINOIHUTH
pacyer nmapaMeTpoB AJIEMEHTOB CETH; — PACUYETHBIE ITAPAMETPbI HAHECTU HA CXEMY
3aMEIICHUS.

2. DBrIlonHEHWE pacyeToB: — pPACcCUMTaTh, TOJB3YICh (GOPMYJIOH U3
TeopeThuyecKod 4YacTh (3), MOIIHOCTH TOJIOBHBIX YYaCTKOB pacCcMaTpuBaeMOM
3aMKHYTOM C€TH; — MCHOJb3ys NepBblid 3akoH Kupxroda, paccuntarb MOIIHOCTH
OCTAJIbHBIX YYaCTKOB CETH W 3aHECTH BCE MOJYYEHHbIE 3HAUY€HHUs B TaOnuiy 1; —
paccunTarh 3HAYCHUE MAJCHUS HANPSDKEHUS HA KaXXKIOM Y4YaCTKE M ONPENEIIHUTH
YPOBEHb HAIIPSHKEHHUs B KakAOM y3ie. IlonmydeHHble pe3ynbTarbl 3aHECTH B
TaOJIHITY.

Tabmuma 1
[IepeTokn MOIITHOCTH B 3JIEKTPUUYECKOU CETU
Yaactox | p . MBr Prou MBT Quaw MBap Quon Miap
CCTH
A -2
A -1
A-4
1-5
5-2
2-4
2-3
4-3




YPpOBHU HANPSKEHUS B CETH

Tabmumna 2

[Topcranumm

U, kB

Lh | | L | B | =

P
D J

Puc.1. Cxema anekTprdeckon cetu

IIpakTnueckasi padora Ne2
PI'P na temy «OnTumMu3anus pacnpe/eJeHisi HATPY3KU JHEProCUcTeM.

XapaKkTepUCTHKHU JIEKTPOCTAH LU

Heap padorei: OnTUMHU3aLNS PACTIPEAETIEHUS HATPY3KH dJIEKTPOIHEPTETUUECKON
CUCTEMBI MKy paOOTAIONIMMU B HEH AJIEKTPOCTAHUMUSAMU U UX SHEProOJIOKaAMHU.

Hcxomurle TaHHEIE:

Tabmuma 1
No TOC, Howmep sueprobioka
J ¥ ucxonHsIe Pyj, MBt
napamMmeTpsul i=1 i=2 i=3
=1 300 300 800
PHOM,i, MBrt 9,2 9,9 22,4
aoi 0,23 0,25 0,24 1400
i 3,3-10% 3.10* 7-10°
azi




J=2 300 800 800
Prowi, MBT 8,4 22,4 23,8
aoi 0,26 0,23 0,27 1900
aii 3,5-10* 8-10° 7-10°
i
=3 300 800 300
PHOM,i, MBt 8,4 23 9
aoi 0,26 0,3 0,24 1400
aii 2,810 8-10° 3,2:10*
i
=4 300 300 300
PHOM,i, MBT 8,6 8,8 9,0
aoi 0,22 0,23 0,25 900
ai 3,1-10% 3,3-10* 3,5-10*
azi
Tabmua 2
BapuanTst J Pycr, MBT Pu, MBT
1 1,2,3 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 1,34 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 1,34 3700 1900
16 1,2,3 4700 2700
17 1,2,3 4700 2600




18 1,34 3700 1800
19 1,2,3 4700 2650
20 1,24 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 1,24 4200 2300
3aganue

1. OnTumMu3anus padoThbl JIEKTPOCTAHIIMI

1.1 DxBUBaJICHTUPOBAHUE PACXOIHBIX XaPAKTEPUCTUK MIEKTPOCTAHIIUU C YIETOM
XapaKTEPUCTUK YHEPTOOJIOKOB.

1.2 Onpenenenre MOIIHOCTH AJIEKTPOCTAHIINHU, KOTOpasi OTBEYAET TOUKE
HYKOHOMHYECKOTO PEKUMA.

1.3 Onpenenenrie ONTUMATBHBIX MOIIIHOCTEHN SJIEKTPOCTAHITNI MPU HEYUYEeTe
M3MEHEHNUN CYMMAapHOU Harpy3KH Y3JOBBIX TOYEK U IIOTEPH B CETHAX.

1.4 Pasrpy3ka HEAKOHOMUYHO pabOTaIOIICH B 3aJJaHHOM PEXKUME AJIEKTPOCTAHIIUU U
nepepacrpeeieHue MOITHOCTEHN JJIsl OCTaBIIMXCS B pabOTe CTaHIUH.

2. Ontumuzaus paboThl YHEPTrOOIOKOB
2.1 DKBUBaIEHTUPOBAHHUE PACXOIHBIX XaPAKTEPUCTHK SHEPTOOIOKOB.

2.2 OnpeneneHre MOITHOCTH YHEPTOOIOKOB, KOTOPAsi OTBEUAET TOUKE
YKOHOMUYECKOTO peKIMa.

2.3 Onpenenenre ONTUMAITBHBIX MOIITHOCTEH YHEPTOOIOKOB AJIEKTPOCTAHITUHN MPH
HEy4YeTe N3MEHEHUN CyMMapHOW HArpy3KH Y3JIOBBIX TOYEK U OTEPh B CETAX.

2.4 Pa3rpy3ka HESKOHOMUYHO pabOTAaIOIIETo B 3aJJAHHOM PEKUME SHEProOIoKa U
nepepacipeaesieHue MOIIHOCTEH JIJIsl OCTaBIIMXCS B pabOTe HEPTrOOIOKOB.

2. Peanu3anus pemieHusi 32124 ONTUMH3ALHUH PeKUMA /ISl 3TANa
(yHKIHOHHPOBaHHUSI 33C € HCMOJIb30BaHNEM MaTeMaTH4eckoro nakera MathCad
2.1. Aaroput™ perieHus
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PaccMOoTpuM yIpolleHHY0 33/1a4y ONpeeieHUs] ONTUMAIBHON HArpy3KH TEIIOBBIX
anektpocranuuid (TOC) ni1s s3HEprocucTeMsl, IPEICTaBICHHON Ha puc. 2.

HpeHe6peraeM IMOTCPAMU aKTUBHOM MOITHOCTHU B CCTAX. PacnpeﬂeﬂeHH}o IO AJICKUT

AKTUBHAS HATPY3Ka, paBHast T H |

PacxomHbIe XapaKTepuCTUKH SHEPTO0I0KOB Kaxk ol TOC nmpencTaBuM B BUJIE
KBaJIPaTHYHOTO MOJWHOMA!

1 1

T.(P) =ay; +ay;P; +az,-P,~2

rae I; (Pi ) JacoBbIe 3aTpaThl I-T0 3Heproodsoka TOC B 3aBUCUMOCTH OT €r0 aKTHBHOM
momuoctu £ ; dois Qs 92 _go3h)HUIHEHTHI KBAAPATHIHOTO HOIHHOMA.

:
E
g

-—
=]

—
=]

rE—
=]

=]

Puc.2. Cxema 3HEprocucTeMsl

DKBUBAJICHTHAS pacxojHas xapakTepuctuka j-oii TOC, chopMUpoBaHHas C yIETOM
XapaKTePUCTUK IHEProOJIOKOB, UMEET BUJL:

- 2
T,(P,) =by; +b, P, +b,,P; _

Ecnu mpussTh P =Boomi | 10 CyMMapHbIC YacoBbIe 3aTpathl Ha j-0it TOC OyayT paBHBI:

m m m m
2

T;(Py ;) =XT(P) =Xag + 3 a; Py + X a3 Piomi
i=1 i=1 i= i=

m
Pyj :ZPHOMi
i3

rac — YCTAaHOBJICHHAA MOIIHOCTDB 3JICKTPOCTAHIIMU J ;

M — 9ucIio SHepro6IokoB Ha j-it TOC.

i 2
TP, ;) =By, +by,P, ; + by, P

Tornma ¢ yueToM TOoro, yro ~/ v/ 7, umeeM:



m
boj :Z Aoj
i=

m
blj =(ZaliPH0Mi)/Pyj
i :

b, =(5a, P2 )/P2
2 =(2 a3 Piomi) yj
= § .

2.2. Kputepuii onTUMAJIbHOM HATPY3KH TIC

MateMatnyeckast MOAEINb 3a/1a4i ONTUMH3aIUU Harpy30k TOC MoxkeT ObITh
IIPEACTABIICHA COCTABIISIOIUMMU:

a) 1eneBas (GyHKIHS — CyMMapHBIe 3aTpaThl 1. Ha IPOU3BOJICTBO AJICKTPOIHEPTHH
T, =)'T;(P;,)= min
ji=
0) GyHKIHS CBSI3M B BUJE OaJlaHCa aKTUBHOM MOIIHOCTH

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

B) OrpaHUYCHME IO MOIITHOCTH

JIns HaxO0KIeHHs ONTUMaNbHBIX HAarpy30K TOC 1o ycaoBUIO MUHUMAJIBHBIX
CyMMapHBIX 3aTpaT UCMOJb3yeTcs GyHKuMs Jlarpanxa:

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

Ycnousim muanmyma S(P,A) mpu / =1:7 cOOTBETCTBYET PABEHCTBO HYJIIO BCEX
YaCTHBIX TTPOU3BOIHBIX OTS MO BCEM N IEPEMEHHBIM, T.€.

oS(P,A) _OT.  , OW(P) _
oP; oP; oP;

N3 gero numeem YCJIOBHUA OIITUMAJIBHOTO paCclpCACICHNA aKTHBHBIX MOLHHOCTCﬁ

_on _or, _ _dT,

e n

“opP, oP, P

n




YacTHas mpou3BoIHAsA OT 3aTpaT Ha KAaKOM-JIK00 arperate (CTaHLIMM) MO AaKTUBHON
MOIIIHOCTH arperaTa Ha3bIBaeTCs YJCIbHBIM IPUPOCTOM 3aTpaT arperata (CTaHIIUK) U
o0o3HauyaeTcst 0ykBoil €. OHa 3aBUCUT OT BETUYMHBI AKTUBHOM MOIITHOCTH arperara
(cTaHuum):

2.3. YcJoBus ONTUMHU3AIANA

Jlnst onpeenieHns onTUuMaibHbIX Harpy30k TOC Bocnosib3yemcsi KpUTEpUEM
Jlarpanska u 6anancom MomHocTd. CrcreMa ypaBHEHUI [IPU 3TOM UMEET BUJL

p. - i'blj_ by
2 . 4
k= 2bay
Pj — k#j
— 1
1+b2j2b
k= Dok
k #j (1)

Takum 006pa3oM, Ucroiib3ys KOAPGUIUEHTHI pACXOIHBIX XapaKTEPUCTHK

TOC x =Ln. x#Jj no ¢popmyne (1) onpenensem ontTumanbabie Harpy3ku TOC ¢
HoMmepamu < =11 - 133 pckmoyenneM TOC ¢ nomepomK =M | npunsToii B KauecTse
OaslaHCcUpyOIIEH.

IIpakTnuyeckas padora Ne3
PI'P na temy «OnTumMu3anus 10Jr0CPOYHbBIX PeKUMOB IHEProCUCTEMbI
OnrumMmn3anus pe;KMMoOB pacnpeeuTelbHbIX ceTein)

Heanb: HAy4yuThCs BBINONHATH pacu€r pacnpenenurenabHoit cetn 10 kB mpu

paHHaHBHOfI CXCMC ITUTaHUA.

PanuanbHas cxema nuTaHus MOACTAaHIIUM U300pa’keHa Ha pucyHke 1
Wcxonnbie naHHbIC 3a7aHbl B Ta0uIe 1.



mn

10 kB

n/ct A n/ct b n/ct B

Puc.1. PagnanpHas cxema mUTaHus

2.2 AKTUBHasi MOIIHOCTh, TiepefaBacMas Ha y4yacTKe, ONpeAessieTcss IIo
dbopmynam, kBT:

Py, =Py T AP + Py + APy o + Py + AP, 5

(2.2)
Py, =Py + AP, ; +Py+ AP ,; 22)
|:)23 = PB + APTp.B; (23)

2.3 PeaxkTuBHas MOIIHOCTH, Mepe/laBaeMasi Ha y4YacTKE, OMPEICISIOTCS IO
dbopmynam, kBap:

Qzl = QA + AQTp.A + QB + AQTp.E + QB + AQTp.B ;

(2.4)
Qy, =Qs +AQq ;5 + Qs +AQq 4, (2.5)
Qss = Qs +AQy, 5 (2.6)

24 TlonHass  MONIIHOCTb, TNIE€pelaBacMasi Ha Y4YaCTKE, OMNPENEISIOTCS TI0

dbopmynam, kBA:
Szl - \/F)Zl2 +Q212 ! (2.7)
S5, =Py, +Q, ; (2.8)
Sys = \/PZ§ +QZ§ )

2.5 OnpenensieM pacueTHbIE TOKHM Ha yyacTkax popmyiam, A

2.9)

lpr =

10



lp2 =
Ip3=

raeUy — HomuHaneHOe Hanpsbkenue TuHuiiUy = 10 xB.
2.6 OmpenensieM 3KBUBAJICHTHBIN TOK 0 popMmyrie, A

Izpl 'El+12p2 E 2 + |2p3 '23

£, +4, +14,

loks =

rael,, £,, £, - nMHB yyacTkoB, KM.
IMpunumaem £, =2xm £,=3km £,=25xm

2.7 OmnpenenseM 5KOHOMHYECKOE CEUEHHE IPOBOIOB, MM?

s 116,37

Sy = = 83,122 mm?;

Jox ,

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

2
MM

2.8 Ilpon3BoauM NpOBEPKY BBHIOPAHHOTO CEUEHHUs MPOBOJA IO JOIYCTUMOMN
NOTepe HANPSHKEHUS AJI1 HOPMAJIBHOI'O U aBAPUMHOTO PEKUMOB PaOOTHI.
[TapameTpsl BeIOpaHHOT0 poBogaOM/KM

[MpunumaeM jox = 1,4

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

BrimmcsiBaem u3 npuoxerus Ne 13.
OnpenensieM CONMPOTUBIICHUE YYACTKOB JMHUN JJI PagUalbHON CXEMBbI MPH
HOPMAaJIbHOM pexkume padboTsl, OM

Ry= oty = Xoh
2 2
r,-{£ r,-{£

R= 0 2’X= 0 2;
277 2 2
r,-{ r,-4

R — 0 3’X — 0 3.
3T 2 2

OmnpenensieM CONPOTHUBIIEHUE YYACTKOB JIMHUHN IS pajivajibHONW CXEMBbl IpU
aBapuitHOM pexume padoTel, OM
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R1= rO'zl;XI:XO'El;
Ry =18, Xo= X,-8,;
Ry=ro-£5; X3= X, 45

[1o moxy4YeHHBIM COMTPOTUBIICHUSIM MTOCYUTATH MOTEPIO HANIPSHDKEHUS B CaMOM
yAAJICHHON TOYKE pauaibHON CXEMBI IPU HOPMAILHOM PEKHUME PabOTHI U

ABAPUNHOM.

KpnTeplm OIICHKH OTBE€TOB Ha NPAKTUYE€CKHUE paﬁoTLIZ

Tabmuua 1.

[Mlkana wun KpUTCPHUHK OLOCHHMBAHHA YPOBHA OCBOCHHA OUCHUIINIMHAPHBIX yacTeu

KOMITETEHLIUI, TPUOOPETAEMBIX IIPH BBINOJIHEHUH MPAKTUYECKUX padoT

Kpurepun  oLeHuBaHUS  YpPOBHA  OCBOGHMS  JAWUCHUIUTMHAPHBIX

KOMIIETCHIIMH M0CiIe U3y4YeHus yueOHOro MaTtepuaia

CTy#eHT TmpaBWJIBHO BBIMOMHWI 33daHue. [lokasanm oTiIMYHBIE
BJIa/JICHUSl HaBbIKaMH NPUMEHEHHs TOJYYEHHBIX 3HAHUN U yMEHUH
NpUd pElIeHWH TMpOQECCHOHANBHBIX 3aa4 B paMKax YCBOCHHOTO
yaebHoro Marepuana. OTBETHII Ha BCE JONOIHUTEIbHBIE BOIPOCHI HA

3alIuTe.

CTyneHT BBIIOJIHWI 331aHue ¢ HeOONbIIMMH HeTOUHOCTSIMU. [Tokazan
XOpOIIKE BIAZCHUS HAaBBIKAMH IPUMEHEHHS MOJYYEHHBIX 3HAHUM U
YMEHUH MNpH pelmeHud NpodecCHOHANbHBIX 3afad B  paMKax
YCBOEHHOTO yuyeOHoro Matepuana. OTBeTws1 Ha OOJBLIMHCTBO

JAONOJIHUTCIIBHBIX BOIIPOCOB.

CTyZleHT BBINIOJHWI 33JaHH€ C CYIIECTBEHHBIMH HETOYHOCTSIMHU.
Ilokazan ynOBJIETBOPUTENIBHOE BJIAJEHUE HABBIKAMH IPHUMEHEHUS
MOJYYEHHBIX 3HAHUH M yMEHHH NpU peleHHH NpodhecCHOHAIBHBIX
3aJa4 B paMKax YCBOEHHOro yuebHoro marepuaina. IIpum orBerax Ha

JAOMOJHUTCIIbHBIC BOIIPOCHI OBLIO A0YyIIEHO MHOT'O HETOYHOCTCH

bann | Yposens ocBoeHuUs

5 MaxkcuManbHbIA YPOBEHb

4 Cpennuit ypoBeHb

3 MUHUMaNTBHBIN YPOBEHB

2 MuHHUMaIBHBIN YPOBEHD HE
JOCTUTHYT

[Ipu  BBINONHEHWMH  3aJaHUsl  CTYAEGHT  MPOJESMOHCTPUPOBAI
HEJOCTATOYHBI YpPOBEHb BIAJCHUS YMEHUSMH W HaBBIKAMU TIPH
pelieHny npoecCOHANBHBIX 3a/1ad B paMKaX YCBOGHHOTO y4eOHOIro
Marepuana. Ilpu oTBeTax Ha MONMOJHUTEIHHBIC BOIPOCH OBLIO

JTOTYIIIEHO MHOYKECTBO HETOYHOCTEH

12




4 cemecTp
Bonpocwl k 3auémy

Br16op ontumanbHoro HanpspkeHus JIOI

Ornpenenenue NoTepb MOUHOCTU B 3aMKHYTOM CETH

Omnpenenenre ontuManbHOro pexuma padotst JISI 110 kB
OnpeneneHue ONTUMAIbHON TOUKM pa3MbIKaHUS 3aMKHYTOM CETH
Brb160p onTuManbHOTo peskruMa paboThl CEKIIMOHHOTO BBIKITIOYATENS
OnTuMu3anys TOYEK pa3MbIKaHUS 3aMKHYTBIX CETen

OnTuMu3anys TOYEK pa3MbIKaHUS 3aMKHYTBIX CETEN

OHTI/IMI/I3aI_[I/I$I IIJIAHOBBIX PEMOHTOB

© ©o N o gk~ WD RE

Br16op ontumanbHo#M ouepenHocTH yctaHoBku Y KPM

[EEN
o

OmnpezneneHre ONTUMAIbHOTO 4YHUCIa paboTalomUMX TpaHCPOPMATOPOB Ha
MOJICTAaHIIUU

11. Cumxenue noteps B JIDII 0,4 kB 3a cueT cumMeTprupoBaHus Harpy30K

12. Pacder onTuMaibHOTO KO3 PuIreHTa TpaHchopmanmuu

13. AHanu3 BIUSHUA pa3pbiBa B KOJIBIIEBBIX CETSIX HA PEKUM

14. Pacuer peXMMOB JJIEKTPUUYECKOW CETH C y4eToM M 0e3 yuera TeHepaluu
PEaKTUBHOW MOITHOCTH JTUHUSMU

15. Bpibop ycTpoWCTB jisi yHpaBieHUS [MOTOKAMH MOIIMHOCTH B 3aMKHYTBIX
ANEKTPUUECKUX CETSIX

16. IIporuBoaBapuifHOE ympaBiieHHE. ABaApUU B AIEKTPOIHEPTETUUECKUX CUCTEMAax
3apyOexHbIx cTpaH. Cucremusie aBapuu B CIIIA, Kanane u EBporre.

17.  Onrumuzanus pa3MelieHus CpeACTB KOMIEH AN PEAKTUBHOM MOIIIHOCTH.

18. MamneBpennsbie xapaktepucTuku TOC. JkBuBaneHTHBIE XapakTepucTuku TIC
19. bubnuoTeka 3KBUBAJIEHTHBIX XapakTepucTuk TIC.

20. OnTtumu3zanus pexUMOB BOJIOXPAHWIUI TUpocTanini. [InanupoBanue u ydet
peMoHTHBIX padoT B ACY.

21. JlomycTuMble 3HaYEHUS YACTOTHI B SHEPrOCUCTEME

22. TloBbllieHUsl KayecTBa MEPBUYHOIO U BTOPUYHOTO

23.  peryJupoOBaHHUS YaCTOTHI AJIEKTPUUECKOTO TOKA
13



24. HTJ] no peryJIupoBaHHIO YaCTOThl U MEPETOKOB aKTUBHON MOIIIHOCTH

HT/I no cornacoBanHoii padore cucrem APUM u

25. aBTOMATHKH yIpaBieHus: MomHocThi0 ['DC.

26. XapaKTepuCTHUKa BAXKHEUIIINX JIEKTPOCTAHIINKN 00bEIMHEHHUS

27. Oco0OeHHOCTH CXEM DJIEKTPUUECKUX COCIMHEHUN  TEIUIOANIEKTPOICHTpaAICH U
KOHJICHCAIIMOHHBIX  AJIEKTPUYCCKUX CTAHITUI

28. Texnmonormyeckue cxembl TOL u KOC (I'POC)

29.  OCHOBHOE 3JIEKTPOOOOPYIOBAHUE TEIUIOBBIX AIEKTPOCTAHIIAN

30. CuHXpOHHBIE F€HEPATOPHI

31. CunoBble TpaHCcPOPMATOPHI U ABTOTPaHCHOPMATOPHI

32. DJexkTpuYecKWe ammaparbl W TOKOBEAYIIME 4YacTH  pacHpeAeTUTeIbHBIX
YCTPOMCTB BHICOKOTO HAIPSHKCHUS

33. KomMmyTannoHHBIE anmapaTsl

34. 3amuTHBIC anmnapaTel

35. DHepreTuyeckue pecypchl SHEProoObEeTMHEHUS

36. Llenw u 3a1a4u aBTOMAaTUIECKOTO yTIPABICHUS

37. DIEKTPOIHEPTETHUYECKUM PEKUMOM

[TapamMeTpsI 2JEKTPOIHEPTETHUECKOTO PEKUMA

38. OcoOeHHOCTHU BIMSHHS YaCTOTHI DJIIEKTPUIECKOTO TOKA Ha TPOIIECCHI,
IPOTEKAIOIIUE B SHEPTOCUCTEME

39. JlomycTUMBbIE 3HAUEHUS YaCTOTHI B SHEPTOCUCTEME

40. TloBblmeHus: KaueCcTBa MEPBUYHOTO U BTOPUIHOTO

41. DnexkTpuyecKkas 4acThb 3JIEKTPOCTAHIUI

42. HomuHaJIbHBIE HAPSKEHUS

43.  OOuue cBeieHus 00 JICKTPUUYECKUX CXEMax JICKTPOCTAHIIUN U
YHEPreTHUECKUX CHCTEMax

44, Bujapl CXeM U UX Ha3HAUYCHHUE YHEPTreTUUYECKUE CUCTEMBbI

45. OCcOOEHHOCTH CXEM IJIEKTPUUYECKUX COCTUHEHUN TEIIOANIEKTPOLEHTpAIeH 1

KOHACHCAINOHHBIX JJICKTPHYCCKUX CTaHI_II/Iﬁ
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46. Texunonoruyeckue cxembl TOL u KOC (I'P2C)

47.  OcHOBHOE 3JIEKTPOOOOPYAOBAHNE TETIOBBIX AIEKTPOCTAHIIHIA
48. CuUHXpPOHHBIE T€HEPATOPHI

49.  Cunossie TpaHchHOpMATOPHI U ABTOTPAHCHOPMATOPHI

50. Toku KOPOTKOTO 3aMbIKaHUS

51. OOGmue cBeeHUs O TOKaX KOPOTKOTO 3aMbIKaHUS

52. TpexdazHoe KOPOTKOE 3aMbIKAHHE B CHMMETPUIHOMN TICTIH

53. JlelicTBHE TOKOB KOPOTKOTO 3aMBIKAHUS Ml UX OTPAaHUYCHHE
54. DnexTpudYecKue anmaparhl U TOKOBEAYIIUE YaCTH PACTIPEACTUTEIbHBIX
YCTPOKCTB BBICOKOTO HAIPSKCHHUS

55. KomMmyTanwoHHbIE ammapaTsl

56. OO0mme cBeneHns 0 cxemax

57. AHanu3 NpUHIUIUAIBHON cxeMbl MotHON TOL]

KoHTposibHO-U3MepuTeIbHbIE MATEPHAJIBI K TUCHHUILIMHE
«OnTEMHA3ANNA B YJIEKTPOIHEPreTHICCKON CHCTEME»

buusetsl k 3auery

I'po3Henckmii rocynapcTrBeHHblid HeQTAHOM TeXHMYecknii yHuBepcuTeT uM.akaa. M./, MusimoHIIMKOBA
HNHCTUTYT 3HepreTMKH
I'pynna AHIT-23m  Cemectp 4
JAucnumiuna "OnTuMu3anus B 3J1eKTPOIHepreTudeckoii cucreme'
Buner Ne 1

1. PacueT pexXxnMoB JIEKTPUUECKOH CETH C y4eTOM U 03 yueTa reHepaliy peakTHBHOH MOIITHOCTH
2. DHepreTu4ecKre pecypcsl BHEprooObeAMHEHNS

IMoanuck npenogaBartes IMoanuck 3aBeayrouero kadgeapoi

I'po3Henckmii rocynapcrBeHHbIH HeTsAHOM TeXxHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. MuiiMoHIUKOBa
HHCeTHTYT 3HepreTuku
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMHu3anus B JJ1eKTPoIHepreTudeckoii cucreme"
Bujer Ne 2

1. Be16op yCcTpOHCTB ISt yIIPaBICHHUS IIOTOKAMHU MOIITHOCTH B 3aMKHYTBIX 3JIEKTPHUECKUX CETIX

2. DHepreTUYecKue pecypehl IHEProoOHE TUHEHHUS

IMoanuck npenogaBaTtes MMoanucek 3aBenyroniero kagenpoi
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I'po3Henckuii rocyrapcrBeHHbIN HeTsIHOM TeXHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. MuJiMoHIIUKOBA
HWHcTuTyT HEpPreTHKN
I'pynna AHII-23m  Cemectp 4
Jucuunmiauna "OnTuMu3anus B 3J1eKTPoIHepreTnyeckoii cucreme"

bujer Ne 3
1. CuHXpOHHBIE TCHEPATOPHI
2. O6umie cBeeHNs 0 TOKaX KOPOTKOTO 3aMBIKaHUS
Hoanucey npenosasareJist Hoanuce 3aBenyrouero kageapoi

I'po3HeHckuii rocyrapcTBeHHbIH HeQTAHOM TeXHNYecKHH yHuBepcuTeT uM.akaj. M./J{. MuLInOHINMKOBA
HWHCTUTYT 3HepreTuKu
I'pynna AHIT-23m  Cemectp 4
Jucnumiuna "OnTuMu3anus B 3J1eKTPOIHepreTuyeckoi cucreme'
Buner Ne 4

1. BI/I,HLI CXCM 1 UX HA3HAYUCHHNC SHCPICTHUICCKUC CUCTEMbI

2. BBI60p YCTpoﬁCTB JJI yOpaBJICHHUA TOTOKAMH MOIITHOCTU B 3aMKHYTBIX 3JICKTPUYCCKUX CETAX

Hoanucey npenoxapareisi Hoanuce 3aBenyromero kageapoit

I'po3HeHckumii rocynapcrBeHHbIH HeTsAHOM TeXHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. MuiiMoHIuKoBa
HWHCTUTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
Jucnumiauna "OnTuMu3anus B dJ1eKTPoIHepreTudeckoii cucreme"
Buner Ne 5

1. Tpexaznoe KOpOTKOE 3aMBIKaHIE B CAMMETPUIHOM IeTTH

2. IloBbllIeHHs] KA4€CTBA IIEPBUYHOTO M BTOPUYHOTO 000PYI0BaAHHUS

IMoanmuck npenoaaBartes IMoanmucek 3aBeayromero kageapoi

I'po3HeHckuii rocyrapcTBeHHbINH HeTsIHOM TeXHMYeckuii yHHBepcuTeT uM.akaa. M.Jl. MUJIMOHIIUKOBA
HNHCTUTYT 3HepreTuku
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMHu3anus B JJ1eKTPoOIHepreTudeckoii cucreme"
Buaer Ne 6

1. Be1Gop oNTUMAaNBHOTO peKuMa pabOThl CEKIIMOHHOTO BHIKITFOUATEIS

2. CunoBble TpaHcopMaTophbl U aBTOTPAHC(HOPMATOPEI

IMoanuck npenogaBartes IMoanuck 3aBeayrouero kadgeapoi
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I'po3HeHckmii rocynapcTBeHHbId HeQTSAHOM TexHNYecKH yHUBepcuTeT uM.akaa. M./J{. MuuinoHmmukoBa
HWHCTUTYT 3HepreTuKku
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMU3anus B 3JIEeKTPoIHepreTuieckoi cucreme'
Buier Ne 7

1. Obmme cBeneHNS O TOKaX KOPOTKOTO 3aMBIKAHHS

2. OnTIMu3anys TO9eK pa3MbIKaHHUS 3aMKHYTHIX CETeH

Hoanucey npenosasareJist Hoanucek 3aBenyromero kageapoi

I'po3HeHckHii rocynapcTBeHHbI HeQTAHOM TexHHYecknii yHuBepcuTeT uM.akaa. M./, MWLIHOHIINKOBA
HWHCTUTYT 3HepreTuKu
I'pynna AHII-23m  Cemectp 4
Jucnumiuna "OnTuMu3anus B 3J1eKTPOIHepreTuyeckoi cucreme'
Buner Ne 8

1. PacueT pexXxnMOB AJIEKTPUUECKOM CETH C yYETOM U 0e3 yueTa reHepalii peakTUBHOM MOIIHOCTH JIMHUSIMU

2. OCOOCHHOCTH CXEM JICKTPUUECKUX COCTHHECHUI TEIIOAICKTPOIICHTPAICH M KOHICHCAIIMOHHBIX DJICKTPUYCCKUX
CTaHIINHA

Hoanuce npenoaapareisi Hoanuce 3aBenyromero kageapoii

I'po3Henckmii rocynapcrBeHHbIH HeTsAHOM TeXxHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. MuiiMoHIuKkoBa
HNHCTUTYT 3HepreTuKH
I'pynna AHIT-23m  Cemectp 4
Jucnumiauna "OnTuMu3anus B dJ1eKTPoIHepreTudeckoii cucreme"
Buaer Ne 9

1. TpexazHoe KOpOTKOE 3aMBIKaHIE B CHMMETPUIHOM e

2. OCOOCHHOCTH CXEM JICKTPUUECKUX COCTHHECHUI TEIIOAICKTPOIICHTPAICH M KOHICHCAIIMOHHBIX JJICKTPUYCCKHUX
CTaHIIUH

IMoanmuck npenoaaBartes Ioanmucek 3aBeayromero kageapoi

I'po3HeHckuii rocyrapcTBeHHbIN HeTsIHOM TeXHMYeckuii yHHBepcuTeT uM.akaa. M.Jl. Mu1JIMOHIIUKOBA
HHCeTHTYT 3HepreTuku
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMHu3anus B JJ1eKTPoIHepreTudeckoii cucreme"
Bunaer Ne 10

1. OcoOeHHOCTH BIHUSHHS YaCTOTHI AJICKTPUIECKOTO TOKA Ha MPOIIECCHI, MPOTEKAIONINE B SHEPTOCUCTEME

2. Onpe,ueneHI/Ie MOTEPb MOLIHOCTHU B 3aMKHyTOﬁ CUCTEMEC

Hoanucy npenoaaBareJisi Hoanuck 3aBenyromero kageapoii
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I'po3HeHckmii rocynapcTBeHHbId HeQTSAHOM TexHNYecKH yHUBepcuTeT uM.akaa. M./J{. MuuinoHmmukoBa
HWHCTUTYT 3HepreTuKku
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMU3anus B 3JIEeKTPoIHepreTuieckoi cucreme'
Buier Ne 11

1. PacueT pe:xXxnMOB JIEKTPHUUECKOM CETH C yIETOM U 0€3 yueTa reHepalii peakKTHBHOI MOIIHOCTH JIMHUSIMU

2. KoMmMyTannoHHBIE anmapaTsl

Hoanucey npenogapareJisi Hoanuce 3aBenyroumero kageapoii

I'po3HeHckHii rocynapcTBeHHbI HeQTAHOM TexHHYecknii yHuBepcuTeT uM.akaa. M./, MWLIHOHIINKOBA
HWHCTUTYT 3HepreTuKu
I'pynna AHII-23m  Cemectp 4
Jucnumiuna "OnTuMu3anus B 3J1eKTPOIHepreTuyeckoi cucreme'
Buaer Ne 12

1. Onpenenenue ontumaiabpHOro peskiMa padots! JIDIT 110 kB

2. JlonyCTHMBIC 3HAUCHHSI YaCTOTHI B JHEPTOCHCTEME

IMoamucek npenogaBartess Hoanucek 3aBeayroumero kageapou

I'po3Henckumii rocynapcrBeHHbI HepTsIHOM TeXHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. Mu1JIMOHIIUKOBA
HWHCTUTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
JAucnunmiuna "OnTuMu3anus B 3J1eKTPOIHepreTudyeckoii cucreme'
Buaer Ne 13

1. CuHXpOHHbIE TeHEePaTOPHI

2. OcHOBHOE 3JIEKTPOOOOPYIOBAHHE TETIIIOBBIX SIEKTPOCTAHIINN

Hoanucey npenonasareJist Hoanuck 3aBenyrouero kageapoi

I'po3Henckmii rocynapcrBeHHbIH HeTsAHOM TeXxHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. MuiinoHIuKkoBa
HHCeTHTYT 3HepreTuku
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMHu3anus B JJ1eKTPoIHepreTudeckoii cucreme"
Buser Ne 14

1. OcHOBHOE 3JEKTPOOOOPYIOBAHHE TEIUIOBBIX JIEKTPOCTAHITUI

2. IlnaHupoBaHue U y4eT peMOHTHbIX padoT B ACY.

IMoanuck npenogaBartes IMoanuck 3aBeayrouero kadgeapoi
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I'po3HeHckmii rocynapcrBeHHbIH HeTsAHOM TeXxHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. MuiinoHIuKoBa
HWHCTUTYT 3HepreTuKku
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMU3anus B 3JIEeKTPoIHepreTuieckoi cucreme'
Buier Ne 15

1. JleiicTBHE TOKOB KOPOTKOTO 3aMBIKaHHS M HX OTPaHIYCHHE

2. OmpezienieHue ONTUMAaIbHON TOUKH Pa3MbIKaHUS 3aMKHYTOH CEeTH

Hoanucey npenogapareJisi Hoanuce 3aBenyroumero kageapoii

I'po3HeHCcKHIi rocyiapcTBeHHbI HeTAHON TeXHNYeCKUI yHUBepcuTeT uM.akaa. M.JI. MIJIMOHINMKOBA
HWHCTUTYT 3HepreTuKu
I'pynna AHII-23m  Cemectp 4
Jucnumiuna "OnTuMu3anus B 3J1eKTPOIHepreTuyeckoi cucreme'

Buser Ne 16
1. OnTumu3anus MIaHOBBIX PEMOHTOB
2. [TapameTpsl 3JEKTPOIHEPTETHUSCKOTO PEXKUMA
Hoamuck npenogasartes Hoanucek 3aBeayroumero kageapou

I'po3Henckumii rocynapcrBeHHbI HepTsIHOM TeXHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. Mu1JIMOHIIUKOBA
HWHCTUTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
JAucnunmiuna "OnTuMu3anus B 3J1eKTPOIHepreTudyeckoii cucreme'
Buaer Ne 17

1. I[OHYCTI/IMBIe 3HA4YCHU YaCTOThI B OHEPTOCUCTEME

2. OcoOEeHHOCTH BIIUSHUS YaCTOThI JJICKTPHUICCKOI'O TOKA Ha MPOLCCChI, IPOTCKAIOIHE B SHEPIrOCUCTEME

Hoanucey npenonasareJist Hoanuck 3aBenyrouero kageapoi

I'po3Henckmii rocynapcrBeHHbIH HeTsAHOM TeXxHMYeckuii yHUBepcuTeT uM.akaa. M.Jl. MuiinoHIuKkoBa
HHCeTHTYT 3HepreTuku
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMHu3anus B JJ1eKTPoIHepreTudeckoii cucreme"
Buier Ne 18

1. DHepreTUUecKre pecypchl SHEPTOOObEIMHEHUS

2. Pacder pexXHMOB 3JIEKTPUUECKON CETH C yUETOM U 0€3 yueTa reHepali peakTUBHOI MOIIHOCTH JIMHUSIMU

[oanuck npenogasartes MMoanucek 3aBenyrouiero kagenpoi
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I'po3HeHckmii rocynapcTBeHHbId HeQTSAHOM TexHNYecKH yHUBepcuTeT uM.akaa. M./J{. MuuinoHmmukoBa
HWHCTUTYT 3HepreTuKku
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMU3anus B 3JIEeKTPoIHepreTuieckoi cucreme'
Buier Ne 19

1. IIpoTrBOaBapuiiHOE ynpaBieHHe. ABapHH B 3JIEKTPOIHEPTETHUECKHUX CHCTEMaX 3apy0exHbIX cTpaH. CHCTeMHbIE
aBapuu B CIIIA, Kanane u Esporne.

2. PerynnpoBaHus 9aCTOTHI 3IEKTPUIECKOTO TOKA

Hoanucey npenoaapareJisi Hoanuce 3aBenyromero kageapoii

I'po3Henckuii rocyrapcTrBeHHbINH HeTsAHOM TeXHMYecKHi yHHBepcuTeT uM.akaa. M.Jl. MuJIMOHIIUKOBA
HWHCTUTYT 3HepreTuKu
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMu3anus B 3J1eKTPoIHepreTudeckoii cucreme"
Buaer Ne 20

1. DnexTpudeckas 4acTb NEKTPOCTAHIINH

2. OCOOCHHOCTH CXEM IICKTPUICCKAX COSIMHECHUH TEIUIOAIEKTPOIICHTpaIe M KOHICHCAIMOHHBIX AIIEKTPUICCKUX
CTaHIINHA

Hoamuck npenogasartes Honmucek 3aBexyomero kagenpoi

I'po3HeHckuii rocyrapcTBeHHbI HeTsAHOM TexHMYeckHii yHHBepcuTeT uM.akaa. M.Jl. MuJIMOHIIUKOBA
HWHCTUTYT 3HepreTuKku
I'pynna AHIT-23m  Cemectp 4
Jucuuniuna "OnTuMu3anus B 3J1eKTPOIHepreTu4eckoii cucreme'

Bbuier Ne 21
1. lomycTHMBIe 3HAYCHHS YAaCTOTHI B SHEPTOCHUCTEME
2. OnTuMU3aIus IIAaHOBEIX PEMOHTOB
Hoanucey npenonasareJist Hoanuck 3aBenyrouero kageapoi

I'po3Henckmii rocyiapcTBeHHbl HeQTAHOM TexXHUYecKU yHUBepcuTeT uM.akal. M.Jl. MuwuinoHImmuKkoBa
HWHCTHTYT 3HepreTuKH
I'pynna AHIT-23m  Cemectp 4
Jucuumiauna "OnTuMu3anus B 3J1eKTPoIHepreTudeckoii cucreme'
Buaer Ne 22

1. bubnoreka SKBUBAJICHTHBIX XapakrepucTuk TOC

2. TlpotrBoaBapuiiHOE yripaBieHHe. ABapuH B JJIEKTPOIHEPTETHUECKIX CUCTEMAaX 3apyOexHbIX cTpaH. CHCTeMHbIE
aBapuu B CIIIA, Kanane u EBpore.

[oanuck npenogaBartens IMoanucek 3aBenyroniero kagenpoi
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I'po3HeHckuii rocynapcTrBeHHbli HeQTSAHOM TexHNYecKni yHuBepcuTeT uM.akaa. M./J{. MuuimoHmuKkoBa
HWHcTuTyT 3HEpPreTHKN
I'pynna AHII-23m  Cemectp 4
Jucuumiauna "OnTuMU3anus B 3JIeKTPoIHepreTuieckoi cucreme'
Buaer Ne 23

1. ManeBpennsie xapaktepuctuku TOC. DxBuBaneHTHbIE XapakTepucTUKH TOC

2. TokHu KOPOTKOTO 3aMbIKAHUS

Hoanucey npenogapareisi Hoanucek 3aBenyrouero kageapoi

I'po3Henckuii rocynapcTrBeHHbIH HeTsAHOM TeXHMYecKHi YHHBepcuTeT uM.akaa. M.Jl. MU1JIMOHIIUKOBA
HWHCTUTYT 3HepreTuKu
I'pynna AHIT-23m  Cemectp 4
JAucnumiuna "OnTumMu3anus B 3JIeKTPOIHepreTnyeckoi cucreme"
Buaer Ne 24

1. AHanu3 BIUSHUS Ppa3pbiBa B KOJIBLICBLIX CETAX HA PEIKUM

2. Onpenenenre onTuManbHOTO pesknMma padoter JIDIT 110 kB

Hoanucey npenoxapareisi Hoanuce 3aBenyromero kageapoit

I'po3Henckumii rocynapcrBeHHbIH HeTsIHOM TexHHYecKHid yHUBepcuTeT uM.akaa. M./, MusimoHIIMKOBA
HNHCTUTYT 3HepreTMKH
I'pynna AHIT-23m  Cemectp 4
Jucnumiauna "OnTuMu3anus B dJ1eKTPoIHepreTudeckoii cucreme"
Buaer Ne 25

1. OcHOBHOE 3JEKTPOOOOPYAOBAHHE TEIUIOBBIX AJIEKTPOCTAHIIUI

2. OmpeziesieHue OTEPb MOITHOCTHU B 3aMKHYTON CHCTEME

IMoanmuck npenoaaBartes IMoanmucek 3aBeayromero kageapoi

KpuTepun oLieHOK HTOr0OBOro KOHTPOJIS (3a4eT):

aureno BBICTABIIIETCS IIPH YCIIOBUH, €CJIN CTYIEHT MOKa3bIBAET XOPOILINE
3HaHWS M3YYCHHOTO Y4eOHOTO MaTepraa
BBICTABIISIETCS IIPH HAJIMYMHU CEPhE3HBIX YITYIIEHUH B ITpoIecce
He 3auteno P p ynym pott
M3JI0’KEHUs y4eOHOTro MaTepuaia
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