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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIBHOMU ITPOI'PAMMBbI

Bujg nesTeabHOCTH BBIITYCKHHUKA

I[I/ICHI/IHJ'II/IHa OXBaTbIBacT Kpyr BOIIPOCOB, OTHOCAIIIUXCA K IMPOU3BOJACTBCHHO-
TCXHOJIOTUYCCKOMY BHIY HpO(i)eCCI/IOHaJIBHOﬁ ACATCIIbBHOCTH BBIITYCKHUKA B COOTBCTCTBUH C
KOMIICTCHIUAMUA U BUAAMU ACATCIIBPHOCTH, YKa3aHHBIMU B y‘Ie6HOM IJIaHE.

eab AMCHUIIHHBI

- [OATOTOBHUTH OOydYamIIuXcs: K paboTe MO TMPOEKTUPOBAHMIO M IKCIUTyaTalluH
3JIEKTPOOOOPYIOBAHUS HJIEKTPUUECKUX CETeH IPOMBINUICHHBIX MPEINPUATHH; K BBIIOJHEHUIO
IIPOEKTOB AJIEKTPUYECKUX ceTel MpoMbllieHHbIX npeanpuaruii 1o 1000B u Beime 1000B; x
IIPOBEJCHUIO MCCIEIOBAHUNM HAIPABICHHBIX HA IOBBIIICHUE SKOHOMMYHOCTH M HAIEKHOCTU
pabOThI AEKTPUUYECKUX CETEHN MPEANPUATUI.

3amauyy IUCHUILINHBI
- YCBOCHHE OOYYArOIIMMHCS OCHOBHBIX MPUHIIUIIOB MPOEKTUPOBAHUS AIEKTPUUYECKUX CETEH B
ycnoBusix Bocrounoit Cubupu.

Kon Conep:xanue IlepeyeHb NJIaHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS 110
KOMIIeTeHINH KOMIIeTeHIN i AUCHUILINHE
1 2 3
I1K-6 CIOCOOHOCTH PACCUNTHIBATD | 3HATD:
PEXUMBI pabOTHl OOBEKTOB | - METOIbI  pacuéra pPEeXHMMOB  pabOTHl  CHUCTEM
npoeccnoHaIbHON AIIEKTPOCHAOKEHHS,
IEATEIIbHOCTA YMETh:
- paccuUuThIBaTh PEKUMBI paloTHI cHCTEM
JIEKTPOCHAOKEHUS,
BJIaJ1€Th:
- HaBBIKAMHM pacu€ra peXUMOB pabOThl CHCTEM
9JIEKTPOCHAOKEHHUS.
[K-7 TOTOBHOCTh  OOECIeyuBaTh | 3HATh:
TpeOyeMble  PEXKHUMBI U | - METOIbI O0ECIEYEHHS PEXKUMOB PabOTHI CHUCTEM
3aJJaHHBIC mapameTphl | IEKTPOCHA0KEHHUS,
TEXHOJIOTMYECKOI0 IIporecca | YMETh:
10 3aIaHHON METOIUKE - o0ecreunBaTh PEKUMBI paboTsI cUcTeM
JIEKTPOCHAOKEHUS,
BJIaJ1€Th:
- HaBBIKaMHN o6ecnequI/I;1 PEXKUMOB pa6OTBI CHUCTEM
AJIEKTPOCHAOKEHUSI.

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

JucuunnuHa paboTa CcUCTEM JJeKTpocHaOXkeHuss B ycnoBusix Boctounoit Cubupu
OTHOCHUTCS K DJIEKTUBHOH YacTH.

HucuumnnuHa paboTa cUCTeM JJeKTpocHaOxkeHuss B ycnoBusix Boctounoit Cubupu
0a3upyercss Ha 3HAHUAX, IIOJYYEHHBIX MpPH H3YYEHUH TAKUX Y4eOHBIX JAUCHUIUINH, Kak:
AIIEKTPOCHAOKEHHE, CHUCTEMbI 3JIEKTPOCHAOXKEHUS TOpOJOB M HPOMBIIUIEHHBIX HPEANPUITHH,
pelieliHas 3aliuTa U aBTOMATH3alMsl 2JIEKTPOIHEPTETUUECKUX CUCTEM.

OCHOBBIBasACh HAa W3YYEHUM MEPEUYMCICHHBIX IUCLMIUIMH, AMCLHUIUIMHA padoTa cHcTeM
ANIEKTpOCHaOXKeHUs1 B ycioBusx Bocrounoit Cubupu mpeacTaBiseT OCHOBY JAJS MPEIAUITTIOMHON
npaktuku, BKP.

Takoe cHCTEMHOE MEXIUCLUUIUIMHAPDHOE M3YyYEHUE HANpaBlI€HO Ha JOCTH)KEHHE
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tpedyemoro ®I'OC ypoBHS MOATOTOBKH 1O KBaTU(UKAIIUN OaKaiaBp.

3. PACIIPEJEJIEHUE OB BEMA JTUCIHUIIJIMHBI

3.1. Pacnipeesienue 00beMa TUCHHUILIMHBI 10 GopMaM 00yUeHUsI

Tpyooemkocmob Oucyuniunsl 6 uacax Kypcosas
s paooma Buo
® N E (npoekm), npomesicy-
Dopma © o] 3 g § KOHmMPOJ1b mouHoi
odyuenusn S 2 g 9 S Has ammec-
§" $ ~ g = § 2| 33 g § paboma, mayuu
S| g8 Ss SRIRSES § § $ S echepam
Q N S S X P pam,
S| 3 32 (2¢g/ §Isg| &3 |§8° PIP
| O |RT|TSINISS RS |Ox
1 2 3 4 5 6 7 8 9 10 11
Ounasn 4 | 78| 180 | 58 | 29| 12 17 95 - 3a4erT,
JK3aMEH
3aounas 2014 3 - 1180 16 | 6 - 10 155 KII DK3aMeH
200 Habopa
3aounas 2015, 5 - 1180 16 | 8 | 4 4 155 - IK3aMEH
2016, 2017, 2018
2006l HAboOpa
3aounasn 3 - 1180 16 | 8 | 4 4 155 - IK3aMeH
(yckopeHHoe
o0OyueHue)

3.2. Pacnpenenenue o6beMa JMCUMIJIMHBI 10 BUIAM Y4eOHbIX 3aHATHIH U TPY10eMKOCTH

— Pacnpeodenenue
Tpyoo- | unmepaxmusnoii, no cemecmpam,
Buo yueonuvix sanamuii eMKOCHb | AKMUGHOIl, UHHO6A- uac
(uac.) YUUOHHOU hopmax,
(uac.) 7 8
1 2 3 4 5
|. KonTakTHasi padoTa 00y4yaromuxcs ¢

npenoaapareJieM (Bcero) 58 15 34 24
Tesnn (JIx) 29 15 17 12
JlaboparopHsie padotsl (JIP) 12 - - 12

ITpaktuueckue 3anarus (I13) 17 - 17 -

I'pymnmoBbie (MHANBHIYAIbHBIC) KOHCYIbTAIIMN + R + +
Il.CamocTrosiTesibHas padora ooy4aromuxcsi (CP) 95 - 38 57
[ToaroroBka K 1a00paTOpHBIM paboTam 39 - 19 20
IToAroToBKa K MPaKTHYECKUM 3aHATHSIM 39 - 19 20
IToaroToBka K 9K3aMeHy B TEUEHHE CEMECTPA 17 - - 17

IToaroTroBKa K 3a4eTy 10 - 10 -
I11. IIpomexyTouHasi aTTeCcTALMA JK3aMEH 27 - - 27

3a4eT + - + -
OO11ast TpyT0EMKOCTh JUCIMIUIMHBI ,  Yac. 180 - 72 108

3ad. e]I. 5 - 2 3




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUMILIHHBI IO BUAAM YU4eOHBIX 3aHATHH
- 1J1sl 04HO# (pOpMBI 00YUCHHS:

Buoui yueonvix sauamuil, exniouasn
Ao CaAMOCOAMENLHYI0 PAGONLY 00YHAIOWUXCA
pas- Haumenoeanue Tpyooem- u mpydoemrocmy; (4ac.)
dena pasdena u Kocm, yueoHble 3aHAMmUS camocmosn
npakmu- mesibHan
u memol mema OUCUUNIUHDBL (uac.) nabopa- weckue paoma
JIeKyuu | mopHbsle Gvuaio-
pa60mbl 3aHaAmuA ooy
wuxcs
1 2 3 4 5 6 7
1. CTpykTypa u mnapaMeTpbl CHCTEM 19 4 3 2 10
JIEKTPOCHADKEHH S
1.1. Knaccudukaius 3JeKTpUIECKHX CeTel 3 1 - - 2
1.2. ITuraromue cetn 3 1 - - 2
1.3 BHyTpu3zaBojckue cetu 6,5 1 15 1 3
1.4 IlexoBEIe ceTn 6,5 1 15 1 3
2. OcHOBHBIE 331aYH  ONTHMH3AIUH 13 2 - 2 9
C3C
2.1. [Mpunanunet noctpoenuss COC 35 0,5 - - 3
2.2. Bormpocsr anekTpocHaOkeHUs 3,5 0,5 - - 3
2.3 3amaun  ONTHUMH3AINH, OIpeAeleHHe 6 1 - 2 3
ONTUMAJTBHBIX napaMeTpoB
3JIEKTPUUECKUX CETEN
3. MeTtoabl ompeaeleHUs] PACUYETHBIX 20 4 3 3 10
HArpPy30K
3.1. MecTta oTpeneIeHNs pacyeTHBIX 8 2 1 - 5
Harpy3ok
3.2. OCHOBHBIE U JONOJHUTEIBHBIE METOJIBI 12 2 2 3 5
ompezieNIeHNs] pACYETHBIX Harpy30K
4. CuaoBbie TpaHcpopmatoper CIC 20 2 - 3 15
NpeanpuATHI
4.1 Bribop umcna ¥ MOIIHOCTH CHIIOBBIX 10,5 0,5 - 1 9
TparchopMaTopoB TJIaBHOM
MMOHU3UTEIILHON MOJCTAHIIUU
4.2 OnpeieieHde  MOIIHOCTA  IIEXOBBIX 45 0,5 - 1 3
TparchopMaTopoB c y4eToM
KOMIICHCHPYIOIIMX YCTPOMCTB
4.3 KonctpykTusHoe BBITIOJTHEHNE ) 1 - 1 3
TpaHCc()OPMATOPHBIX MOJCTAHITUI
5. DJIeKTpUYeCKHe CeTH NMpeanpusTHil 11 4 - 3 4
51 Beibop ceuenus BJI  murarommx 3,5 15 - 1 1
IPOMIPEITPUITHI
5.2 Beibop ceuenns KJI Ha HampspkeHue 3,5 15 - 1 1
Bhimie 1 kB
5.3 IIpumenenne TOKOIIPOBO/IOB B 4 1 - 1 2
IMEKTPUYECKUX CETSIX MPOMBIIUICHHBIX
pEeIIPUITUI
6. Kommnencanus peakTHBHON MouiHocTH 18 4 3 3 8
B JICKTPUYECKHX CETAX mpeanpusiTuii
6.1. OO011HE TIOJIOKEHUSA 2 1 - - 1
6.2. Ilepenaya peakTHBHOW MOIIHOCTH IIO 25 1 0,5 - 1
AIIEKTPUIECKUM CETSIM
6.3 CriocoObl  yMEHBIICHUS TMOTpeOICHUS 3,5 1 0,5 - 2
PEaKTUBHOW MOIIHOCTH MPHUEMHUKAMHU
3IEKTPOIHEPTUN
6.4 Br160op KOMIICHCHPYIOIIMX YCTPOMCTB 55 0,5 1 2 2




seize 1000 B 1o 1000 B
6.5 banancoBbIil pacueT KOMIIEHCUPYIOIUX 4,5 0,5 1 1 2
YCTPOMCTB NMPEANPUATUN
7. DJIeKTPOOATAHCHI POMIPEANPUSITHI 12 2 - - 10
7.1. OCHOBHEBIE TIOJIOXKEHHS 110 COCTABICHHIO 6 1 - - 5
3eKTpoOaIaHCca TPOMIPEAIPUSITHI
7.2 3amaun coCTaBICHMsI AIEKTpoOaaHca 6 1 - - 5
8. Omnpenenexue norepb 12 2 - - 10
JIeKTPOIHEPTHH B JJIEeKTPUYECKHX
ceTsIX NpenpusTH
8.1. Meroauka OTIpeCTICHUS oTeph 3 0,5 - - 2,5
ANIEKTPOIHEPTHH MPOMBIIIICHHON
YaCTOTHI
8.2 IloTepu B PIEKTPUIESCKON CETH. 3 0,5 - - 2,5
8.3 Ornpenenexue SKBHUBaJICHTHBIX 3 0,5 - - 2,5
COINPOTHUBJIEHUN
8.4 Ilotepy B  Tpancdopmaropax, B 3 0,5 - - 2,5
JJICKTPOJIBUTATEIISX
9. KaudecTBo 3j1eKTPHYECKOH YHEPTHH HA 16 3 3 - 10
npeanpuaTusx B Bocrounoii Cuoupu
9.1. | Iloka3zarenu Ka4ecTBa AIIEKTPOIHEPTHH 8 15 1,5 - 5
9.2 BrnusitHue HeCMHYCOMIANBHBIX PEKUMOB 8 15 1,5 - 5
W HECHMMETPHH HANPSHKCHUS Ha paboTy
AIIEKTPOOOOPYAOBAHHUS
10. Bb10op HampsiskeHHMsI 3JIEKTPUYECKHX 12 2 - 1 9
ceTedl MNpeINpUATHA B YCJOBHUSAX
Boctounoii Cubupu
HUTOI'O 153 29 12 17 95
- 17151 3204HOi popmbl 00yuenms (2014 200 nabopa):
Buowt yuebnwvix 3anamuii, exarouan
CAMOCMOAMENbHYIO padomy
Mo odyuaowuxca u mpyooemKocmey;
pas- Haumenosanue Tpyooem (uac.)
dena pazdena -Kocmb, yueOHble 3aHAMUS camocmo
(uac.) npakmu- | AmeabHa
aagopa yeckue | A paboma
aeKyuu| mopusie | s otyuaro-
pabomoi wuxcs
1 2 3 4 5 6 7
1. | Crpykrypa ®W  mapaMeTpbl  CHCTEM 16,5 0,5 - 1 15
3JIEKTPOCHAOKEeHU S
2. | OcHoBHbIe 3agaun onTuMu3anuu CIC 16,5 0,5 - 1 15
3. MeToanl onpeneeHus pacyeTHBIX 21,5 0,5 - 1 20
HArpy30K
4. | Cunosble TpaHchopMaTOpPHI C3C 115 0,5 - 1 10
npeanpusTHii
5. |DaekTpuyeckue ceTu NpeInpUsITHIA 22,5 0,5 - 2 20
6. KoMneHncauuss peakTMBHOW MOIIHOCTH B 23 1 - 2 20
IEKTPHYECKUX CETHAX MPeANPUATHH
7. | DaekTpobasaHchl MpoMNIpeInpusTHI 11 1 - - 10
8. | OnpeneneHue MOTEPh IIEKTPOIHEPIHU B 10,5 0,5 - - 10
JIEKTPUYECKHUX CETSIX MPeanpUsTHI
9. KauecTBO 3jeKTpHYecKoii JHepruMm Ha 20,5 0,5 - - 20
npeanpuaTusax B Bocrounoii Cubupu
10. | BpiGop HANpsIZKEHUS JIEKTPUYECKHX ceTei 17,5 0,5 - 2 15
npeanpuaTuii B ycjaoBusix BocrouHoi
Cubupn
HUTOro 171 6 - 10 155




- 1J151 3209HOM dopmbl 00yuenus (2015, 2016, 2017, 2018 200wt nabopa):

Buowt yueonwix 3anamuii, 6Kniouan
camocmoamensvHyro padomy
obyuawmuxca u mpyooemKocmey;

Ne
pas- Haumenosanue Tpyooen (uac.)
dena pazdena -Kocmb, yuedHbIE 3aHAMUSA camocmo
(uac.) nadopa npakmu- | AmMenbHa
JIeKUuu| mopHbvle veckue }lpaﬁoma
pasomst 3anamus| obyuar-
wuxcsa
1 2 3 4 5 6 7
1. | CTrpykrypa W  mapaMeTpbl  CHCTEM 17 0,5 1 0,5 15
3JIEKTPOCHADGKEeH U1
2. | OcuoBHble 3agaun ontumMusanuu CIC 16 0,5 - 0,5 15
3. MeToabl onpejeJeHust pacyeTHBIX 22,5 1 1 0,5 20
HArpy30K
4. | Cunosble TpanchopmMaTopsl C2C 115 1 - 0,5 10
NpeanpuATHI
5. |DuekTpuyecKue ceTH MpeInpUATHI 21 0,5 - 0,5 20
6. Komnencanuss peakTHBHOH MOIIHOCTH B 225 1 1 0,5 20
JIeKTPUYECKHX CETSX NMpeanpusiTHii
7. | DaekTpobasaHchl MpoOMIpeInpHUsITHI 11 1 - - 10
8. | OnpeneneHue moTeps 3JIEKTPOIHEPTHH B 11 1 - - 10
IJIEKTPUYECKHUX CETAX MpeanpUusTHii
9. KayecTBO 3jeKTpUYecKoii JHeprum Ha 215 0,5 1 - 20
npeanpusaTusax B Bocrounoii Cudupu
10. | BpIOop HATIpsIsKeHUS YJIEKTPUYECKHX ceTeil 17 1 - 1 15
npeanpuaTuii B ycjaoBusax BocrouHoii
Cubupn
HUTOI'O 171 8 4 4 155

- V151 32049HOI hopMBbI 00y4yeHUsi (YCKOpEHHOE 00yUeHHue):

Buowt yueonvix sanamuil, exniouan
Ao camocmoamenvuyio papomy
Tpyooe | obyuarouguxca u mpydoemxocmo; (uac.)
pas- Haumenosanue M- YyueoHbie 3aHAMUS camocmosn
paszdena Kocmb, nabopam |(npakmuul MenbHas
dena
(uac.) - opHble cKue paboma
pabomuwl | 3anam ooyuaro-
us wuxcs
1 2 3 4 5 6 7
1. | Crpykrypa " napaMeTpbl cucTeM 22 0,5 1 0,5 20
JIEKTPOCHADKEHU S
2. | OcHoBHBbIe 3a0auu onTumuzanuu COC 16 0,5 0,5 15
3. | MeTtoasl onpeiejieHusi pacueTHBIX HATPY30K 12 0,5 1 0,5 10
4. | CunoBble TpancgopMaTopsl CaC 11 0,5 0,5 10
npeanpusaTHi
5. |DJekTpuuecKHe ceTH MpPeANPUSATHI 23,5 1 0,5 22
6. Komnencanusa peaktuBHOW MomHocTH B | 125 1 1 0,5 10
3JIeKTPHYECKHX CeTSIX MpeanpusiTHii
7. | DaekTpodanaHchl NpoMNOpeInpUsITHI 11 1 - 10
8. | OnpeneneHue mnoTepb 3IJIEKTPOIHEPrHH B 21 1 - 20
JIeKTPHYECKHX CeTSX NMpeanpusiTHii
9. | KadyecTBO ?Jj1eKTpU4YECKOl JIHePruud Ha 22 1 1 - 20
npeanpuaTusax B Bocrounoii Cudupu
10. | BbIOOp HanpsKEHUs JIEKTPHYECKHX CceTei 20 1 1 18
npeanpuaTuii B yciaoBusix BocrouHoi
Cubupn
HUToro | 171 8 4 4 155




4.2. Cogepxanme TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 pa3/iejiaM U TeMaM

HaTtepaktuB mpoBoauTcs B (QopMe JeKmuu-Oecenbl, IHCKYCCHOHHOTO OOCYyXaeHus. Bcero
nmpexycMoTpeHo 15 gacos.

Pa3zoen 1. Cmpykmypa u napamempol cucmem 3J1eKmpoCcHaA0HceHUus
1.1. Knaccugukayun snekmpuueckux cemeii

Kondurypamuss  d7IEKTpUYECKUX  CETeH  NPENNPUATHNA  ONpenersieTcs  MmoTpediseMoin
MOIIIHOCTBIO, TEXHOJIOTMYECKUMU OCOOEHHOCTSIMU IIPOM3BOJCTBA, KATETOPHUSIMHU IO HAJEKHOCTU
JNIeKTPOCHAOXKEHUSI ~ OTAENBHBIX IOTpeOuTeNiel, B3aUMHOE PACIOJIOKEHHE IPOU3BOJCTB.
DIIEKTPUUYECKHUE CETU MPEANPUATUN MOXKHO Pa3JeiUTh HA MUTAOUIUE CETH, BHYTPU3aBOJICKHE CETH
Y LIEXOBBIE CETH.

1.2. lumarowue cemu

B 3aBHCHMOCTH OT XapaKTEpHUCTHK YHEProCUCTeM, reorpauyeckoro pacroyioKeHHs
NpeaNnpusiTUE MOJy4yaTh MUTAHUE WU C IMHUH TeHepaTtopHoro HampsbkeHuss TOL wim ¢ OPY
pailoHHOM MOJACTaHIIMK MO ABYM KaOEJIbHBIM WM BO3AYIIHBIM JUHUSAM. DJIEKTpOCHAOKEHUE ¢ IINH
TeHepaTOPHOI0 HampsHKeHUs mpeaycmarpuBaeT ycranoBky Ha PY TOIL asyx KPY mm KPYH ¢
ABTOMATUYECKUMU BBIKIIOYATEIISIMH, MPOKIAJIKY KaOeNbHBIX JTUHHUHM B 3€MJI€ WJIM MO ICTAKaaaM,
pu OOJBIION MOUTHOCTH MpeanpusaTus. [logada sjaexkTpo’Hepruu MPOU3BOAUTCS IO TOKOIIPOBOIaM
pa3nuuHoro ucnonHenus. Ha teppurtopuit npeanpusartus B paiione LIOH dopmupyercsa 3akpbitoe
i oTkpeiToe PY Ha Hanpspkenue 6-10 kB. K ycranoBke Ha PY taxxke pexomenayrorcs KPY wmm
KPVYH pa3nuyHoro ucnonHeHus. Diekrpudeckas cxema PY nomkHa ObITh IPOCTOU, YUCIO CEKIIUN
e HanpsbkeHus: 6-10 kB 0ObIYHO HE TpeBBIIACT ABYX OOJBIIEE YHCIIO CEKIUH HCIIOIB3yeTCs
IpU TOBBIIICHHOM TPEOOBAHUU K HAJIEKHOCTU SJICKTPOCHAOKEHUs, MPU OONBIION MOIIHOCTU
npennpusatast (6onee 75 MBT), npu Hammumu moTpeduTeNell co crenupuUecKuMU Harpy3KaMu,
KOTOpBIE HEOOXOIUMO BBIJCIUTH Ha OTAENIbHBIE CeKIIUU HH PY.

OnekrpocHaOxkenne OPY pallOHHOH TOJCTAaHIIMM OCYIIECTBISICTCS IO JBYM BO3IYIIHBIM
muausM. [TIIT wanpsokenwem 35- 220 kB pasmemaroT psiioM ¢ OOCITYKHBAa€MBIMH HMH
MIPOM3BOJICTBEHHBIMHU Kopirycami, a ux PY 6-10 kB pekoMeHyeTcss BCTpanBaTh B 3TH KOpITyca.
Jns TpOMBINUIEHHBIX NPEANPUATANA PEKOMEHJYETCS NPUMEHATH YIPOILEHHBIE 3IIEKTPUUYECKUE
cxeMmbl A nutaHus TpaHcdopmatopoB [TIII oT palioHHON NHOACTAaHIMM C HCIOJB30BAHUEM
OTAENUTENEH M KOPOTKO3aMbIKaTelel  YCTaHOBKAa BBIKJIKOYATENsI Ha CTOPOHE BBICOKOTO
HaIpsOKEHUs HelenecooopasHa T.K. OTKI0UYaTh TpancopmaTop (pu HEOOXOAMMOCTH BBIBOJA €TO
B PEMOHT) MOXHO BBIKJIIOYATEJIeM Ha palOHHOM TMOJCTaHIIMM, a TPU CHATOW HArpy3Ke C
tpanchopmaropa ['TIIT otnenuTenem 0e3 OTKIIFOUEHUSI BRIKTIOYATEIIS HA PpAaHOHHOM MOJCTAHIIUH.
1.3. Buympuszaeoockue cemu

XapaktepHoi OCOOCHHOCTBIO CXE€M BHYTPH3aBOJACKOTO paclpeAeNieHuss dIEKTPOIHEPTUU
SBJISIETCSI OOJIbINIAasi Pa3BETBICHHOCTh CETH M HAJIWYHE OOJIBIIOTO KOJIMYECTBA KOMMYTAIlMOHHO-
3alIUTHOM amnmaparypbl, YTO OKAa3bIBAET 3HAUMUTENIbHOE BIMSHUE HAa TEXHUKO-DPKOHOMHYECKHE
MOKAa3aTeJIM U Ha HAJIEKHOCTh CHCTEMBI AJICKTPOCHAOKEHHS.

C muenbo CO3JaHMsl PAMOHATBHON CXEMBI pacClpeleleHHs] dSJICKTPOIHEpruu Tpedyercs
BCECTOPOHHHMM Yy4eT MHOTHX (PaKTOB, TaKMX KaK KOHCTPYKTHBHOE HCIIOJIHEHHE CETEBBIX Y3JIOB
CXEMBI, CIIOCO0 KaHAIHM3AIUH dJIEKTPOIHEPTHH, TOKK K3 mpu pa3HbIX BapuaHTax U Ap.

CxemMbl  BHYTPH3aBOJCKOTO  paclpeiesieHus  (JCKTPOIHEPTHH  HMMEIOT  CTYyNeHYaToe
noctpoeHue. CUuTaercss HelenecooOpasHbpIM MPUMEHEHUE CXEM C YHCIOM CTYIeHel Oonee ABYyX -
TpeX, TaK Kak B ITOM CJydae YCJIOXHSIETCS KOMMYyTalus W 3ammra ceTu. Ha HeOompImmx 1o
MOIIIHOCTHU MPEANPUITHIX PEKOMEHIYETCSI IPUMEHSATh OJJHOCTYIIEHYATHIE CXEMBI.

BryTpuzaBojickoe pacmpeneseHue DJIEKTPOIHEPTHH  BHIMIOJHAIOT 10  MarucTpaibHOM,
paauanbHOM, WM CMOTaHHOW cxemaMm. BEBIOOp cxembl omperensercss KaTe; OpHed HaaeKHOCTH
MOTpeOuTeNEeH IIEKTPOIHEPTUN, UX TEPPUTOPHAIHHBIM pa3MENIeHUEeM, OCOOCHHOCTSIMU PEKUMOB
paboTHI.

PannaneHbIMU cXeMaMHM SABIISIFOTCS TaKHE, B KOTOPBIX 3JEKTPOIHEPIUsl OT UCTOYHUKA MUTAHUS
NepeaeTcsl HEMOCPEACTBEHHO K MPUEMHOMY NMYHKTY. Yalle mpUMEHSIOT pajHalibHble CXEMBI C
YUCJIOM CTyINeHEeH He 0oJiee ABYX.



MaructpaiibHble CXEMbI PacIpeieiICHUs AIEKTPOIHEPTHH MPHUMEHSIOT B TOM CiIy4ae, KOrja
moTpeOuTeeli MHOrO W pagualbHBIC CXEMbI HelenecooOopasHbl. OCHOBHOE IPEUMYIIECCTBE)
MarucTpaJbHOM CXEMBbl 3aKII0YaeTCss B COKPAIICHWH 3UCHBE» KOMMYTAalMW. MarucrpaibHbie
CXEMBI 11eJIeCO00Pa3HO MPUME HSITh MPU PACIIOIOKESHUHN TTOICTAHIINI HA TEPPUTOPUH TIPEIITPUSTHUS,
OJIM3KOM K JINHEHHOMY.

1.4. Ilexoevie cemu

LlexoBble TpaHchopMaTOpHbIE oACTaHIMH Hanpsukenuem 620/0,38 - 0,66 kB B GOIbIIMHCTBE
CIIy4aeB BBITIOJHSAIOTCS 0€3 COOPHBIX IIMH MEPBUYHOTO HAIMPSHKCHUS, KaK MMPU PagrallbHOM, TaK U
NPYU MarucTpaibHOM nUTaHuu. [Ipy paanaabHOM MUTAHUM TOACTAHIMA KaOSIbHBIMU JIMHUSMH TI0
cxeme OnoKa JHWHHS - 1[EXOBOH TpaHcGopMaTop OOBIYHO MPHUMEHSIETCS TIYyX0€ MPUCOCIUHEHUE
TpaHchopMaTopa KOMMYTAIIMOHHBIN anmapar (pa3beJUHUTENb WM BBIKIFOYATENIb HATPY3KH) TEepe.l
[IEXOBBIM TpPaHC(OPMATOPOM YCTAHABIMBACTCS B TEX CIy4asX, KOIrJa HWCTOYHUK IHUTAHUSL
HAXOJUTCS B BEJICHUH JIPYTOH IKCIUTyaTUPYIOIIEH OpraHW3alliy WK MMOJACTAHIIMH 3HAYUTEIBHO (3-
5 KM) yaieHa OT UCTOYHUKA MMUTAHUSI.

[lpu wmaructpanpHOl cxeme TmTaHus BBOAE K LIEXOBOMY TpaHC(HOPMATOPY B OOJBIIMHCTBE
CIIy4aeB YCTAHABIIMBAIOT BBIKIIOUYATENIb HATPY3KHU C MPEAOXPAHUTEIIEM WIH DPAa3bCIUHUTEIb B
KOMIUIEKTE C MPEIOXPAHUTENIEM, MO3BOJSIONIME OCYIIECTBUTh OTKItOoueHHe 1exoBoit TII mpu
MOBPEXACHUH TpaHchopMmaTopa. [ myxoe mpucoenuHeHne TpaHcHOpMaTopoB MPU MarucCTPaTbHON
CXeMe THUTaHUs MPAKTUYECKH PEIKO BCTPEYAeTCs, TaK Kak MOBPEXIACHUE TpaHChopmaropa Npu
TaKOH CXeMe TPUBOIUT K OTKIIOYCHHUIO BCEH MAaruCTpajd BBIKIIOYATE]IEM Ha TOJOBHOM YYacTKe, U
IIPU TOM MOTEPSIOT MUTaHKUE Bee 1eXoBbie T, moaKIroueHHbIC K JaHHOW MaruCTpau.

Pazoen 2. Ocnosnvie 3a0auu onmumuzayuu CIC
2.1. Ipunyunst nocmpoenus CIC

[Tpoexktupyemas COC fgomKHAa yIOBICTBOPATH psiiy TpeOOBaHUI: SKOHOMHYHOCTD,
0e30macHOCTh M YHOOCTBO OKCIUTyaTallud, WHAYCTPHUAIbHBIE METOJIBI MOHTa)a, OOecleueHue
HAJEKHOTO KadecTBa DD, KpaTyalllle CpPOKU BBIMOJIHEHUS CTPOUTEIHHO-MOHTAKHBIX pPadoT,
ruokocts COC.
2.2. Bonpocul 3nekmpocuadycenusn

IlepBasg rpynma - omnpeneseHHe 3HAYEHUHM W KaTerOpuil JJIEKTPUYECKHUX HArpy3oK; BTOpas
IPYIIIA — pacyeT TOKOB KOPOTKOI'O 3aMbIKasi PEJIEMHOMN 3aIlUThI, aBTOMATUKU U U3MEPEHUN; TPEThs
rpymma — Ka4ecTBO IEKTPOIHEPTHH, YIIEPO OT NEPEPHIBOB AIEKTPOCHAOKECHHUS.

2.2. 3a0auu onmumuzayuu, onpeoesieHue ONMUMATLHBIX NAPAMEMPOE ITEKMPUUECKUX Cemell

I'maBHOM mnpoOnemit B OnmkaiilieM OyJylieM SIBUTCS CO3JaHUE PAlMOHAIBHBIX CHCTEM

AIIEKTPOCHA0KEHHSI, KOTOPOE CBA3AHO CO CIETYIOLIHM:

1) BBIOOPOM M TPUMEHEHHEM palMOHAIBLHOIO uHciaa TpaHcdopmanumii. B HacTosiee Bpems
CYIIECTBYIOT CHCTEMBI HJIEKTPOCHAOXKEHUS C HEJOMYCTMMO OOJBIIUM  KOJMYECTBOM
TpaHcpopmaruii;

2) BBIOOPOM ¥ TIPUMEHEHHEM palMOHAJIbHBIX HampspkeHud. [IpuMeHeHHe pannoHAIBHBIX
HampsDKEHWH B CHUCTEMax »dJIEKTPOCHAOKEHHUS MPOMIIPEANPHUATHH J1aeT 3HAYUTEIbHYIO
SKOHOMHIO B ITOTEPAX JIEKTPOIHEPTUY;

3) mpaBWIBHBIM BBIOOPOM MeCTa pa3MEMICHUS IIEXOBBIX W TJIABHBIX  PacClpeeTHTEIbHBIX
(MOHM3UTENBHBIX MOACTAHIMI. PacronoxeHne NUTAIOMMX MOJACTAHLIMNA B COOTBETCTBYIOLIUX
[IEHpax JEKTPHUSCKUX HArpy30K obecreunBaeT MiN TOBOBbIC MPUBEICHHBIC 3aTpaThl. Beskoe
CMEILEHNE MUTAIOIIEN MOACTAHLIUN U3 LIEHTPa IEKTPUUECKUX HArpy30K BENET K YBEIUYECHHUIO
3THUX 3aTpaT U MOBBILIEHHOMY PacXOy AJIEKTPOIHEPIHH;

4) nanbHEHIIMM COBEPIICHCTBOBAHUEM METOAMKH OIPENENICHHS JJIEKTPUYECKUX HAarpy3oK.
[IpaBunbHOE oONpeneneHne OKUAAEMBIX HArpy3o0K CIOCOOCTBYET pelIeHUI0 oOmiel 3axadn
ONTUMH3AIMU TOCTPOCHUS CUCTEM BHYTPHU3aBOJICKOTO AJIEKTPOCHAOKEHNS;

5) pamnuoHaTbHBIM BBIOOPOM 4YHCJIAa W MOIIHOCTH TPaHC(HOPMATOPOB, a TaKKE CXeM
AJIEKTPOCHAOKEHHS M HMX MapaMeTpoOB, YTO BEAET K COKPALICHUIO TOTEPh 3JIEKTPOIHEPTHH,
MOBBIIIEHUIO HAJEKHOCTH M CIIOCOOCTBYET OCYILECTBICHUIO OOLIEH 3aaud ONTHUMM3aLUU
MIOCTPOEHHSI CUCTEM DIIEKTPOCHAOKEHHUS;



6) NPUHIMIMATEHO HOBOW IIOCTAHOBKOM JUIA pEIICHHMsS TaKWX 3aJa4, Kak, Harpumep,

CUMMETPHUPOBaHUE (BBIPaBHUBAHKE) SJEKTPUUECKUX HATPY30K;

OOmas 3agaga ONTUMHU3AIMH CHCTEM ITPOMBIIIIEHHOTO 3JIEKTPOCHA0KEHHUsSI KpOMe yKa3aHHBIX
BBIIIIE [TOJIOKEHUH BKIIIOYAET TAK)KE PALMOHATBHBIE PEIICHHS 110 BBIOOPY CEUYCHHUI TPUBOIOB M KHUII
kabenel, cnoco0OB KOMIICHCAIIMM PEAKTHBHOW MOIIHOCTH, aBTOMATH3allUH, AMCHETYEPU3ALUN U
ap.

Ontumu3anusi TPOU3BOJICTBEHHBIX IPOIECCOB B COYETAHHM C ONTUMH3AIMEH CHCTEM
IPOMBIIIJICHHOTO 3JIEKTPOCHA0KEHUSI MOXKET U JOJDKHA AaTh CTPaHEe AOMOJHHUTEIbHbBIE CPEJICTBA 32
CUET COKpAICHUS HEITPOU3BOAUTEIBHBIX PACXOIOB.

3amaun ONTHUMM3ALMU JIOJDKHBI PEIIaThCsl ¢ TOUYKH 3PEHHUs CUCTEeMHOro moxaxona. IIpu stom
BBIOOpD pAalMOHAIBHBIX PEXHMOB pabOTBl CHCTEM JJIEKTPOCHAOKEHHS IPOMBIIUICHHOTO
OPEANpUATHS HEO0O0XOAWMO MPOU3BOAUTH, OICHHWBAs IKOHOMHUYECKYIO 3(P(PEKTUBHOCTH PabOTHI
BCETO MPEANPUATHS B IIETOM.

CuCTeMHBI MOAXOJ TMPH PEIICHHH ONTUMHU3AIMOHHBIX 3a]ad MNpPEIroiaraeT yIpaBIeHUE
Ka4eCTBOM  JJICKTPOSHEPIWH, HANpaBJICHHOE Ha YMEHBIICHHE €€ TOTeph B CHUCTEMax
MPOMBIIIJICHHOTO 3JIEKTPOCHAOKEHHS, a TAaK)KE Ha MOBBIIICHNE MMPOU3BOAUTEIBHOCTH MEXaHU3MOB
M KayecTBa BBITyCKaeMOHN mMpoaykuuu. KomiiekcHoe pemieHue 3Tod MpoOieMbl o0ecreuuBacT
BCEMEPHOE NOBBIIEHHE YPPEKTUBHOCTH HAPOIHOTO X035 CTBA.

Pa3zoen 3. Memoowt onpedenenusn paciemuslx Hazpy30K
3.1. Mecma onpeoenenusn pacuemusvixX Hazpy30K

B cucreme »siekTpocHaOXeHUS NPOMBIIUIEHHOTO MPEIIPUATHS CYIIECTBYET HECKOIbKO
XapaKTEepHBIX MECT OMNPENEICHUSI PACUETHBIX JJIEKTPUUYECKUX HaArpy3ok. Paccmorpum 3T
XapaKkTepHbIE MECTA.
1. Onpenenennie pacueTHON Harpy3Ku, CO3JaBaeMOM OJHUM MPUEMHUKOM HampspkeHuem g0 1000
B, HeoOxo1uMo A1 BBIOOpa ceueHus MpoBoJa WK Kabems, OTXOIAIIero K JaHHOMY IPUEMHUKY, U
amnmnapara, Mpy TMOMOIIM KOTOPOro MPO U3 BOAMUTCS MPUCOCAMHEHHE MPUEMHUKA K CHUIJIOBOMY
pacnpeaenuTeNbHOM y IKady UK pacrpeaeTuTeIbHON TNHUY.
2. Onpenenenne pacyeTHOW HArpy3KH, CO37aBaeMoi rpymmoii mpuemMankoB Hampsokennem 1o 1000
B HeoOxomuMo nnsi BeIOOpa CEUEHHUS paCHpEeNUTENbHOW JHHUM WM PacHpenenuTeIbHON
MarucTpaiv, MUTAIONIEH NaHHYIO TPYNIy NMPUEMHHUKOB, U ammapara, IPUCOCIUHSIONIETO JTaHHYIO
rpynmny MPUEMHHKOB K TJIaBHOMY CHJIOBOMY paclpeleNuTeNbHOMY IIKady WM MHUTaroIen
MarucTpajiy B cxeme 0Jioka TpaHchopmMaTop-MarucTpalib.
3.0mpeneneHue pacyeTHON HArpy3Kd, CO3/1aBaeMOil Ha IMMHAX Hu3miero HampsbkeHus 0,69 —
0,4/0,23 kB uexoBoil TpaHchopmaropHoil mnoacranumu (TII) oTAENBHBIMM  KPYHIHBIMU
MPUEMHUKAMH WM CWJIOBBIMU pachpenenutenbHbiMu  [lii«pamMH, NOUTAONMMH  OTAETbHBIC
MPUEMHUKH WM TPYIIBI IPUEMHUKOB, HEOOXOAUMO JIJIsl BHIOOpA CEUEHUs JIMHUM, OTXOMSIIUX OT
e 0,69 wn 0,4/0,23 kB nexoBoit TII 1 nuTammux ykazaHHbIe BbIIIE TPUEMHUKH, U allllapaToB
MPUCOETMHEHUS OTXOISIINX JIMHUM K IIMHAM HU3IIETO HanpshkeHus nexoou TIIL
4. Onpenenenue oOIIe pacyeTHONW Harpy3KH Ha IIMHAX HU3IIero HampsbkeHus TII wiaum rmaBHOM
MarucTpajid CUCTeMbl NUTaHMs Onoka TpaHcopmaTtop - Maructpanb (BTM) Heobxoaumo ans
BBIOOpA YKCIIa U MOITHOCTH IIEXOBBIX TPAaHCPOPMATOPOB, CEUEHUsSI M MaTepuana muH 1nexoBoi TII
WJIM TJIABHOM MarucTpaiv W OTKJIFOYAIONIUX aIlllapaToB, YCTAHABIMBAEMBIX HA CTOPOHE HU3IIETO
HATNPSDKEHUS [IEXOBBIX TPaHC(HOPMATOPOB.
5.0mnpeneneHue pacdyeTHOM Harpy3ku, co3gaBaeMod Ha mmHax 6-20 kB puenpenenutenbHbIX
nyHkToB (PII) oTmenpHBIMM NpPUEMHHUKAMHM WM OTIEIHHBIMU IIEXOBBIMH TpaHchopmaropamu ¢
y4eToM TMOTeph B TpaHchopmaTtopax HEOOXOAMMO Il BbIOOpa CEYEHHS MPOBOJOB JIMHHMA,
orxoasamux oT mmH PII M nuraromux mexoBble TpaHCHOPMATOPHI U TPUEMHHKH BBICOKOTO
HaIpPsHKEHUs, ¥ OTKJITFOYAIOIIUX anlapaToB, YCTAHABIMBAEMBIX HA dTUX JIMHHSIX.
6.0npenencHue oOIIeH pacueTHONM HAarpy3kM Ha IMMHAX Kaxaon cexkmuu PII HeoOxommmo miis
BbIOOpa ceyeHus U Matepuaia muH 6-20 kB PII, cedyenust muHuii, NUTAOMMX KKIYIO CEKIHIO IIUH
PII, u oTkirouaromieil anmapatypbl CO CTOPOHBI IIMH TTaBHOM NoHU3UTENbHOM noactanuuu (I'TIIT).
7.0npenencHue oOmeld pacyeTHOW Harpy3ku Ha muHax 6-20 kB xaxmoit B kaxmou [TIIT
HEoOXoaMMO Ui BhIOOpa 4YHMcCIa W MOIIHOCTH  TOHM3UTENBHBIX  TpaHc(hopMaTopoB,
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yctanaBnuBaeMbix Ha ['TII1, BeiOopa ceuenns u marepuana muH [ TII1 u oTKIII09aromumX anmapaTos,
yCTaHaBJIUBAaEMBIX UII CTOPOHE HU3IIETo HanpsbkeHus 6-20 kB tpancdopmaropos I'TIIT.
8. Ompenenenue pacueTHOW Harpy3Kd Ha CTOpOHE BbICHIETO HampsokeHus 35-220 kB
tpanchopmaropa I'TIII ¢ yuerom moTeph B TpaHchopMaTope HEOOXOIUMO JJis BBHIOOpA CCUCHHI
JUHUN, nuTapmmx Tpancdopmatopel N111, n anmapatoB mpucoeauHeHUs TpaHC()OpPMaTOPOB H
MUTAIOIINUX UX JIMHUH.
3.2. Ocnoenvle u 0onoanumenbHvle Memoobl ONPeOeeHUA PACUEMHBIX HAZPY30K

B 3aBucuMocCTH OT MecTa ONpENeeHHs PAaCUETHBIX HArpy30K M CTaJUH MPOCKTUPOBAHUS
MPUMEHSIIOTCSI METO/IbI MX pacueTa, 00Jiee TOUHbIE WM YIIPOIEHHBIE.
[Ipu onpeneneHnn pacyeTHBIX HArPY30K JIOJDKHBI YUYUTHIBATHCS CIAEAYIOIINE MOJI0KEHUS:
- rpaUKU HArpy30K IIEXOB WM BCEro MPOMIPEINPUITHS U3MEHSIOTCS BO BPEMEHH, PacTyT U IO
Mepe COBEPIICHCTBOBAHUS TEXHUKH TPOM3BOJACTBA BHIPABHUBAIOTCA (KOI(DPHUIMECHT 3amoTHEHUS
rpaduka Harpy30K MOBBIIIAHETCS);
-MIOCTOSIHHOE COBEPIICHCTBOBAHHWE MPOM3BOJICTBA (aBTOMATHU3AIlMs U MEXaHM3alUs IPOLIECCOB)
YBEJIMYUBACTCS PACXOJ 3JIEKTPOIHEPTUU,IOTPEOIIEMON MPEANPUATHEM. ITO OOCTOATEIHCTBO
BJIEUET 332 COOOU POCT AIEKTPOHATPY30K;
-IPU  TIPOEKTUPOBAHUU CHUCTEM JJIEKTPOCHAOKEHUST HEOOXOJUMO YUUTHIBATh IMEPCHEKTUBBI
pPa3BUTHSL TIPOU3BOJICTBA U, CIIEIOBTEIBHO, MEPCIEKTUBHBIM POCT 3JIEKTPOHATPY30K MPEANPUATHUS
Ha Ommxkaiimue 10 ner.

K oCHOBHBIM clieTyeT OTHECTH METOIbI OIIPEICIICHUS PACYETHBIX HATPY30K I10:
1)  YCTaHOBIJIEHHOM MOIIHOCTH U KO3((ULIMEHTY CIpoca;
2) CpeHEl MOIIHOCTM MU OTKJIOHEHHIO pAcyeTHON Harpy3ku OT cpeaHeill (CTaTUCTHYECKHUM
METOoxN);
3)  cpemHel MonHOCTH U K03 dummenty Gpopmsel rpaduka Harpy3oK;
4) cpenHell MONHOCTH H KOID(DHUIMEHTY MakcMMyMa (METOJX YHOPSIOYCHHBIX JHarpamMM
MoKasarenei rpauKoB Harpy30K).
K BcriomoraTenbHbIM MOXHO OTHECTH METO/IbI OTIPECNICHUSI PACYETHBIX HATPY30K I10:

- YIEIBHOMY Pacxojy JICKTPOSHEPTHH Ha €IUHHILY MPOAYKIIMH MpH 3aJaHHOM 00bEeMe BBITyCKa
MPOYKLIUH 32 ONPEEICHHBIN EPUO;
- y/ACIbHOW Harpy3Ke Ha eJMHUILY TPOU3BOICTBEHHOM TIIOMIAH.
[lepBbIil 13 OCHOBHBIX M BCIIOMOTaTEJIbHbIE METO/IbI ONPEACICHUS PACUETHBIX HArPY30K SIBISIOTCS
NpUOJIMKEHHBIMU MeToaMH pacyeta. [locnegHue Tpu M3 yKa3aHHBIX BBIINIE OCHOBHBIX METOOB
ONpeIETICHUSI PACUETHBIX HArpy30K UCIOJIb3YIOT OCHOBHBIE MOJIOKEHUS TEOPUH BEPOSATHOCTEN.

Pazoen 4. Cunosvie mpancgpopmamopor CIC npednpusmuii
4.1. Bovibop uucna u MOWHOCHMU CUNOEBIX MPAHCHOPMAMOPOE 21A6HOU NOHUUMENbHOIU
noocmanyuu

Hanbonee  wacto  ITHI  (II'B)  mpoMBINIEHHBIX  MPEANPUATAN  BBINOIHSIOT
nByxTpanchopmaropasiMu. Opnotpanchopmaropusie [TIIT gomycTMMBl TOMBKO TpPHU HAJTHMYUAU
[EHTPAIM30BAaHHOTO pe3epBa TpaHchopmaTopoB © mpu modTamHoM crpoutenberse [TIIIL
VYcraHoBka Oonee ABYX TpaHC(HOPMATOPOB BO3MOXKHA B HMCKIIOUUTENBHBIX CIydasx: Korja
TpeOyeTcsl BBIICTUTh PE3KOTIEPEMEHHBIC HArPY3KU M MUTATh UX OT OTACIBHOTO TpaHchopmaropa,
npu pekoHctpykuun [TIII. ecnu ycTaHoBka TpeThero TpaHchopMaTopa HSKOHOMHUYECKU
1esaecooopasHa.

Br16op momrHoctu Tpancopmatopos ['TIIT mpous3BoauTCcs Ha OCHOBAaHUW PacUETHOW HArPY3KH
OpEeNNpUsITHs. B HOPMAJbHOM pexXuMe paboThl € YY4EeTOM pexHuma 3JIeKTpocHadkaroei
OpraHu3alMy M0 PEeaKTUBHOM MOIIHOCTU. B mocneaBapuiiHOM pekume (MpU OTKIIOUYEHUU OJHOTO
TpanchopmaTopa) ISl HAIEKHOTO DJIEKTPOCHAOKEHUSI TOTpeOUTEeNeH MpeaycMaTpuBaeTCsS HUX
NMUTaHHE OT OCTaBIIerocs B pabore Tpancopmaropa. [Ipm STOM YaCTh HEOTBETCTBEHHBIX
MOTpeOUTENEH C IENIBI0 CHIDKEHHS HAarpy3KH TpaHc(opmaTopa MOKET OBITh OTKITIOUYEHA.

B Hacrosmiee BpeMsi SHEprocHaOXkarolias OpraHu3alvs 3aJaeT IS TMPOCKTUPYEMBIX H
JICUCTBYIOIIUX MNPEANPUITUNA 3HAYCHUE ONTUMAIbHOM PEAKTUBHOM MOIIHOCTH MEpeaaBacMoOu W3
HSHEPTrOCUCTEMBI B CE€Th MPEANPUATHS B MEPUO] MAKCUMAIbHBIX HArpy30K 3Heprocuctemsbl. Ecin
JHeprocucTeMa He 00ecreynBaeT NPeaIpUITHE MOJHOCTHIO PEAKTUBHOM MOIIHOCTBIO B YKa3aHHBIM
MEPUOJ, TO HA IPEIIPHUITHH JOJKHBI OBITh YCTAHOBIICHBI KOMIICHCUPYIOIIUE YCTPOUCTBA.

11



Br1i6op HOMuHanmpHON MomHOCTH TpaHchopmaTopoB [TIII B 3aBUCHMOCTH OT HCXOJHBIX
JAHHBIX MOXET OCYHIECTBIISTHCS MO TpaduKy HArPY30K WIIH 1O TIOJTHOW PACYETHON MOIITHOCTH.

4.2. Onpeoenenue MoOwHOCMU UEXO08bIX MPAHCHOPMAMOPOE ¢ YUEeMOM KOMHEHCUPYIOULUX
ycmpoiicme

Brei6op Tuna tpanchopMaTopoB pemiaeTcss B 3aBUCUMOCTH OT YCJIOBHH OKPYKAIOIIEH Cpelibl.
Jns Hapy»KHOW YCTAaHOBKHM TPHMEHSIOTCS TOJIBKO MacisHbie TpaHchopmartopsl (TM, TM3), mus
BHYTpPEHHEH yCTaHOBKU MPUMEHSIOTCS TpaHC(HOPMATOPHI ¢ HEroproYeH KuIKocThIo (coBTon, TH3).
Cyxue Ttpanchopmaropel (TC3) wmomHocTeto He Oomee 630-1000 kBA wucnonab3yrTcs B
aJIMHUHUCTPATHUBHBIX OOIIECTBEHHBIX 3[JaHUSX, UCTIBITATEIILHBIX CTAHIUSIX, B 1a00paTOPHUSIX.

Yucno TUMOB U HCIOJHEHUE TpaHCHOPMATOPOB, NPUMEHSIEMbIX Ha OIHOM MPEANpPUATHH,
HEO0OXOMMO OTpPaHMYMBATH, TaK KaK pa3HOOOpa3We WX CO3/aeT HEeyAoOCTBa B OOCIY>KWBAaHWH,
OCIIO’KHSIET PEMOHT, PE3EPBUPOBAHUE U B3aUMO3aMEHIEMOCTb.

Ha mnpoMBINUIGHHBIX NPEANPUATHSX NPUMEHSIOTCS OJHO- H ABYXTpaHC(HOPMATOPHEIC
nojactaHiuu. Yucno tpaHchopMaTopoB B LIEXY ONpPEAESETCS X Harpy3Koi U TpeOOBaHUSAMU K Ha-
nexkHoctd.  OpHoTpaHcopMaTopHbIE TMOACTAHIIMKA TIPU  HATUYHH  CKJIQJICKOTO  pe3epBa
TpaHcGOpMaTOPOB MOKHO HCIIOJIB30BATh IS MUTAHUA MOTpeOuTeneit 2 u 3 KaTreropuii, a Tak e
IS IoTpeduTenei 1 KaTeropuu, eciau MOIIHOCTh MOCIeIHUX He mpeBbimaeTt 15-20% oT MomHoCcTH
TpaHcopmaTopa U BO3MOKHO pe3epBUPOBAHKE MTOICTAHIUI Ha BTOP <4uHOM HamnpsikeHuu ¢ ABP.

JIByxTpanchopmMaTopHbIe TOICTAHIIMHA TPUMEHSIFOTCS TIPU IPE0OIaJaHIH SJICKTPOITPHEMHHUKOB
1 u 2 xaTeropuii, a Tak k€ B PHEPrOEMKHX L€XaxX C yJAeJIbHOU IUIOTHOCTBIO HArpys3Ku ay,> 4 kB-
AM.

B 1uexoBbix Tpanchopmaropubix nonactaHmusx (KITI) wucnonb3ytorcss TpanHchopMaTopsl
equanyHoi MourHocTH 400; 630; 1000; 1600 u 2;>00 kB-A. Yuciio ¥ MOIIHOCTH TPAHCHOPMATOPOB
3aBHCAT OT BEJIMYMHBI PAacUETHON HArpy3Kd S, pacmpeiesieHuss Harpy3oK Mo TUIOIIAau Iexa,
XapakTepa u pexkuma padboTsl anekTponprueMHrukoB. Beibop KI'TI ocyriecTBisieTcs: OJHOBPEMEHHO ¢
peleHreM 3a7aui KOMIEHCAIIMH PEaKTUBHOM MOIIHOCTH.

CHavana BBIOMpAETCS YMCIO W MOIIHOCTH TPaHC(HOPMATOPOB MOIB3YICh KO3 UIMeHTOM

3arpy3ku TpaHchopMaTOPOB U PACUETHOM HArPY3KOM 1IEXOB.

MuHHMATBEHOE YHCIO TpaHchODMATOPOB. KOTODOE MOXKHO VCTAHOBHTH IIDU  ITOJHOM.
KOMIICHCAIIMM ~ DEAKTUBHOM  MOIIMHOCTH B  IEXOBBIX CETSIX: BB OUpaeTCsImo
AKTHBHOW MONHOCTH I[eXa.

[TockonpKy mojHasi KOMIIEHCAllUsl PEAKTUBHOW MOIIHOCTH SKOHOMMYECKU HellenecooOpasHa,
TO HaMeyaeTcs MPOMEKYTOUHBIM BapHaHT, ISl KOTOPOTO COS) MPEANpHUATHS OyAeT HaXOIUThCS B
npenenax 0,9-0,95, mna dero omnpenensiercs NpeneabHOE 3HAYEHME DPEAKTUBHOM MOIIHOCTH.
[ToyueHHYI0 CyMMapHyI0 MOIIHOCTh HHU3KOBOJBTHBIX KOHAEHCATOPHBIX Oarapeil HeoOXoauMo
pacrpenenuTh 1Mo MoTpeduTensaM (LexaM) B J0JEBOM OTHOIIEHUH IO MOTPEOJIEHUIO peaKTUBHOU
mormHoctd. O0braHo KKY moacoenunsitorcs xk coopubim muuHam KTII Ha cropone 0,4 kB, T.e.
tosbKo TpancpopmaTtopoB KTII cronbko u KKY.

4.3. Koncmpykmuegnoe évbinoinenue mpancgopmamopHnovix noOCmanyuii

KoHCTpYKTUBHOE BBINOJIHEHHE TPaHC(HOPMATOPHBIX TMOACTAHIMN U pacHpelenuTeIbHbIX
ITYHKTOB ONPEJENISAETCs UX IITaBHOU CXEMOH.

Ha npoMblnuIeHHBIX MpeanpusATHSAX HauOojbllee MPUMEHEHHE HMEIOT JBYXOOMOTOYHBIE
Tpanchopmaropsl. TpexodmoTounsie TpaHchopmaropsl 110-220/35/6-10 kB mpumenstorcs Ha
[TIIT cpaBHUTENBHO pPEOKO NpH HATUYMKU YAAJEHHBIX NOTpedUTeneil cpeaHeil MOUIHOCTH
HanpspkeHueM 35 kB, oTHocAmmxcs K TaHHOMY MPEIIpUSITHIO UITH palioHy.

KoHcTpyKius mojacTaHIMM, Kak MpaBUIO, COCTOUT U3 TPEX OCHOBHBIX y350B: PY mepBuuHOrO
HaNpsDKEHUs, COJEprKallero cOOpHbIE M COEAMHUTENIbHBIE IIWHBI, anmapaTbl NMPUCOSAWHEHHH WU
3alIUThL; Kamep TpaHcopmaropos; PY BropuuHoro HanpsbkeHus. BzaumHoe pacnosnoxeHue y3noB
MOJCTAHIUI CleayeT BBIIOJIHATH TaKUM OOpa3oM, 4TOOBI JUIMHA OLIMHOBKM M Kabeneill Obuia
MHUHUMAJIbHOU.

B Hacrosmee BpeMsi B 11eXaxX NMPOMBIIUICHHBIX MPEANPUATHH HanOoJbllIee pacpoCTpaHEeHUe
UMEIOT KOMIUIEKTHBIE TpaHchopmaropueie nmoactanimu KTII 6-10/0,4-0,69 kB. KTII coctouT u3
PY wunum BBOgHOro VYCTpoWCTBa NEPBUYHOIO HANPSIKEHUS, OJHOTO WJIM JBYX CHJIOBBIX
tparcopmaropoB u PY HH (mo cxeme BTM B nexossix KTIT PY HH He mpemycmarpuBaercs).
KomrmiektHbie TpaHchOpMaTOpHBIE TOJCTAaHIMMA W3roTaBiIuBarOTCs st BHyTpeHHer (KTII) wu
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HapyxHo# ycranoBku (KTIIH). Kommiektasie Tpanchopmaropusie moactanimu it ['TII u TIT'B
BBIMOJIHSIOT ¢ TpaHCPopMaTopamu MOITHOCTHIO 4-40 MB-JI Ha nanpsbkenue 35-220/6-10 kB. s
BuyTpunexoBbix KTII ¢ wHampsukenunem 6-10/0,4-0,69 kB npumensitorcss TpanchopMaTops
momHOCThIO 160-2500 kB-A. B cersix 35-110 kB npumeHsroT yHUDHUIIMPOBAHHBIE KOMIUJICKTHBIC
noactannuu 6souynoro tuna KTIIB mis HapykHo# ycraHoBkM Ha HanpsbkeHue 35/6-10 kB u 110/6-
10 xB. B PVY 6-10 kB npumenstot kommnektHele kamepsl Tunna KPY, KPYH, KCO.

Pazoen 5. dnekmpuueckue cemu npeonpusmuii
5.1. Boioop ceuenua BJI numarwwux npomnpeonpusmuii
JI1st CBSA3M NIPEANPUSITHI C DHEPTrOCHAOKAIOIIECH OpraHN3alieil Ha MOBBIMICHHBIX HAIPSDKCHUIX 35-
110-220 kB u T.n. HMCMONB3YIOTCS B OCHOBHOM BO3AYIIHBIE JMHUU 3nekTporiepenad (JIDID),
KOTOpbIE MOTYT OBITh OJHO- U JBYXILENHBIMH, YTO OIpeAensieTcss TpeOOBaHUAMU K
OecriepeObOHHOCTH AIMEKTPOCHAOKEHUH TPEATIPUSATHSI.
Ceuenue npoooB JIDII, cormacuo I1Y D, BeIOMparoTcs:

1. ITo ’KOHOMHYECKOW IIOTHOCTH TOKa. [lolydeHHOE ceueHHe OKPYTISeTCs J0 ONMKaiIiero
MEHBILIEr0 3HAaYCHUS, a 3aTEM IIPOBEPSAETCA.
2. Ilo narpeBy TokoM |; HOpMaIBLHOTO pPEKUMA.
3. Tlo HarpeBy TOKOM MOCIEaBapUUHOTO PEXKUMA |y 5. C YUETOM MEPEerpy304HON CIIOCOOHOCTH
JTUHUU.
4.11o ycnoBusaMm Mexanudeckoi npouHoctu. [lo ITYD mna JIDII Beime 1 kB Moryt npumensarbcs
AIFOMHHHEBbIC TIPOBOJA CCUCHHEM HE MEHEe 35 MM, CTAIICAIIOMHHHUCBBIC U CTAIBHBIC - HE MCHE.:
25 Mm% Ha NIEPECCUCHUSAX CBSI3U JKEJIE3HOJOPOKHBIMU JIMHUSAMU, BOJHBIMU MPOCTPAHCTBAMHU,
Ha3eMHBIMH TPYOOIIPOBOIAMH CEYEHUE ATIOMUHHUEBBIX MTPOBOJIOB JOJKHO ObITH HE MeHee 70 MM,
5. Ha otcyrctBue kopoHs! (Toabko st BJI>35 kB).

6. Ha netictBue TokoB K3.
Cornacao I1YD npoBoaa BO3AYLIHBIX JUHUN 3yeKkTporepenayd no pexumy K3 He mposepsitorcs,
KpOME CJIEIYIOLINX CIIy4aeB:
a)  ynapubiii Tok K3 Gonee 50 kA;
0)  BO3IylIHAs «JIMHUS 00opyaoBaHa ycTpoiictBamu AlIB.

7. Ha morepro HampspkKeHHS OT TOKa B HOPMAlbHOM U TOcieaBapuiHOM pexkumax. OOBIUHO
CUMTAIOT JIOMYCTUMBIM NPUHUMATh IU=5-7% B HOPMaJIbHOM pEXKUME IpPU OTCYTCTBUU CIIE-
[IUANBHBIX CPEACTB perynupoBanus u 12 - 14% - B mocneaBapuifHOM, y KOHKPETHOTO MOTPEOUTENS
i y3ma. OKOHYATENbHO MPUHUMAETCSI B TaJIbHEUINIUX pacueTax HamOoJIblllee 3HAUCHUE CeUCHUS
10 MyHKTaM 1-7.

5.2. Bvioop ceuenus KJI na nanpaycenue éviue 1 kB

Bri6op ceuenus KJI HeoOxomumo HauaTh ¢ BbIOOpa MapKu CHIIOBOTO kKabemns u crmocoba ero
MIPOKJIAJIKU, UCTIONB3Ys JAHHBIC TIPHJIOKEHUS K METOAMYECKUM yKazaHusaM. [Ipokianka kabenst Ha
TEPPUTOPUU TIPEATPUSATUS U BHE €r0 OCYIIECTBISETCS B 3eMjie (TpaHIlee) WIH MO0 WHKEHEPHBIM
COOPY)KEHHSIM, B KOTOPBIX KaOeJbHbIC JIMHUM HE COMPHUKACAIOTCS C 3eMJiel (dCTakaipl, Tajlepew,
TYHHETH U T.1.). Beibop ceuennst KJI u BJI umeet psaa oOmmx mo3uimii, HO UMEIOTCS U Pa3Inyusl B
BbI0Ope ceueHuii. Ceuenue KJI BeIOMpaeTcs mo ciaeayomuM MyHKTam:

1. ITo 5KOHOMUYECKOI MIIOTHOCTH TOKA

2. Ilo HarpeBy TOKOM |,, HOpMaIbHOTO pEKUMA

3. Ilo HarpeBy TOKOM MOCIIEABAPHITHOTO PEKUMA |ly,as. C YIETOM IEPErpy304HON CIIOCOOHOCTH
KJI

st ogHOTpaHCHOPMATOPHBIX MOJCTAHIIMNA U MTOTPEOUTENIe KOTOPhIE MONMYJYa0T MUTAHUE TI0
OJIHOI JIMHUM TOCJIE€aBapuUNHBIA pEXHUM HE paccMmarpuBaercs. [ns nByxTpaHchOpMaTOPHBIX
noncranimii ['TIIT w LTIl mpenenpHoe 3HaueHHWE |y, OymeT oONpeaensiThCs MPOMYCKHON
CIIOCOOHOCTBIO  CHJIOBOTO TpaHchopMaTopa C YYETOM €ro BO3MOXKHOM TIeperpy3ku B
MOCJIEABAPUMHOM PEXHUME.

4. Ha tepmuyeckyto yctondmBoCcTh K Tokam K3. KaGenpHbIe JTMHMHM Kak BHEIIHErO, TaK U
BHYTPEHHETO JJIEKTPOCHAOKEHHSI 005S3aTENhbHO MPOBEPSIOTCS HAa TEPMHUYECKOE ICHCTBHE TOKOB
K3(I1Y9).

[TpoBoma u kabenu Ha TEPMUYECKYIO CTOWKOCTh MPOBEPSIOTCSA MO TOKy Tpexdaznoro K3 B
Havane JnuHuM. PacdetHas miutensHOCTh K3 mnpuHMMaercs pa3inyHOW B 3aBUCUMOCTA 0"
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Ha3HadeHus pacyeta. [Ipu nmpoBepke MpOBOAHUKOB U aIlllapaTOB HA TEPMHUYECKYHO CTOMKOCTH OHA
cornacHo 1Y D npunuMaetcsi paBHOM CyMMe BpEeMEHU JCMCTBUSI OCHOBHOM 3aIlUThHI A BPEMEHU
OTKJTIOUEHUS BBIKJIIOUATEIIS COOTBETCTBYIOIICH 1emnu OykHero k mecty K3.
5.3. Ilpumenenue mokonposoooe 6 31eKmMpu4ecKux cemsax npoMnpeonpuaAmuil

B cersax 6-35 kB npomnpennpusTuii pacnpoCTpaHEHUE MOJy4YWia CHUCTEMa KaHAIM3alMHU
AJIEKTPO3HEPTUU TOKONPOoBogaMH. Pazbl TOKOIIPOBOAOB 00pa30BaHbl U3 MAKETOB KECTKUX LINH WU
My4YKOB THUOKHUX MPOBOJIOB, HECYHIUX OOJbIIME MOTOKM MOUIHOCTHM HAa CPAaBHUTEIHHO HEOOJbIIINE
paccrosinus. Ha Hanpspkenust 6-35 kB ncnosnb3yroT TOKOIIPOBOBL.

Bb160p TOKOIIPOBOIOB IPOU3BOIAT I10:

1. nmomycTUMOMY HarpeBy MakCUMaJIbHBIM PACUETHBIM TOKOM;

2. SKOHOMHYECKOH IUIOTHOCTU TOKAa B HOPMaJIbHOM pabodeM pekuMe.

Pazoen 6. Komnencayus peakmueHnoit MOWHOCIMU 6 IJIEKIMPUUECKUX CEMAX NPEONPUAMUL
6.1. Obwue nonosricenusn

OaHUM U3 OCHOBHBIX BOIIPOCOB, pelIaeMbIX KaK Ha CTaJUU MPOCKTUPOBAHUS, TaK U HA CTAIUU
OKCIUTyaTallil CHCTEM IPOMBIIUICHHOTO 3JEKTPOCHAOKEHHUS, SBISIETCS BONPOC O KOMIICHCAIINU
PCaKTUBHOM MOIMHOCTH BKJIIOYAIOIIUNA BBIOOp 1edecooOpa3HbIX MCTOYHUKOB, pacueT H
perylIupoBaHUe UX MOIIHOCTHU, Pa3MEIlEHUE UCTOYHUKOB B CUCTEME 3JIEKTPOCHAOKEHHUS.

[Ipu BbIOOpE ONTUMANBHOTO BapuaHTa CIEAYET HCXOAUTh M3 TEXHHKO- IKOHOMUYECKHX
pacueToB, OCHOBAHHBIX HAa CUCTEMHOM IIOAXOJ€ K 33Jaye KOMIIEHCALUU PEAKTHBHON MOIIHOCTH.
OTO O3HaYaeT, 4YTO ONTUMAJIbHOE pEIICHHE JIOJDKHO YAOBIETBOPATH HHTEpecaM  Kak
AIIEKTPOCHAOKAIOMIUX CUCTEM, TAaK M MOTPEOUTENEH dIEKTPOIHEPTUU ¢ yueToM 3¢ddexra Bo Bcei
CUCTEME B LIEJIOM.

6.2. Ilepedaua peakmueHoit MOWHOCIU RO IJIEKMPUYECKUM CEMAM

1. IIpu mepenaye 3HAUUTEIHLHOW PEAKTHUBHOW MOIIHOCTH BO3HUKAIOT JIOMOJHUTENBHBIE MOTEpU
AKTUBHOM MOIIHOCTU M D3JIEKTPOSHEPIUU BO BCEX JJIEMEHTAaX CHCTEMbI 3JIEKTPOCHAOKEHUS,
OOyCIIOBJIICHHBIE 3arpy3KOol HMX pEaKTUBHOW MOIIHOCTBHIO. Tak, mpu mepenaye akTUBHOW U
PEaKTUBHON MOIIIHOCTEH yepe3 3JIEMEHT CUCTEMBI AIEKTPOCHAOKEHUS C

JlononHuTENbHBIE TOTEPU AKTUBHOM MOUTHOCTH, BBI3BAHHBIE IPOTEKAHUEM PEAKTUBHOW MOILIHOCTH
IpONOPLUMOHANIbHEL €€ KBajapary. llosToMy BO MHOIMX ciydasx MepeAada 3HAYUTEIbHON
PEaKTUBHOM MOIIHOCTH OT TEHEPaTOPOB AIIEKTPOCTAHLMH K MOTpPeOUTENsIM HelenecooOpas3Ha,
HECMOTpS Ha HU3KHUE YJEeJbHbIE 3aTPaThl, CBA3aHHbIE C €€ TeHepallei.

2. BO3HHKAIOT JOMOJHUTENbHBIE TTOTEPH HAMPSHKEHHS, KOTOPbIE OCOOCHHO CYIIIECTBEHHBI B CETSIX
paiionHoro 3HauyeHus. [Ipu nepenadye MOIIHOCTEH Yepe3 AJIEMEHT CUCTEMBI AJIEKTPOCHAOKEHHUS C
AKTUBHBIM COMPOTUBJICHUEM U PEAKTUBHBIM MOTEPU HAMPSIKEHHS] OyayT OMPENeNaTbcs CyMMOMR
NOTEph HANpPsKEHUs], 00YCIOBICHHbIE aKTUBHON U PEaKTUBHOW MOIIHOCTSMH.

3. 3arpy3ka pEakTUBHOM MOIIHOCTBIO JIIEMEHTOB OJJIEKTPUYECKON ceTH OyneT yMEeHBIIaTh
IPOMYCKHYIO CIHOCOOHOCTh TpaHC(HOPMATOPOB, TPeOOBAaTh YBEIUYEHUS CEUYEHUS MPOBOAOB U
Ka0eneil, yBelTn4eHre MOIIIHOCTH UITH YKCiIa TpaHc(hopMaTopos.

6.3. Cnocoobt ymeHnbweHUs NOMpPeONEHUA PeAKMUBHOU MOWHOCHMU  NPUEMHUKAMU
IN1eKmpoInepuu

Ha npoMbIlIIeHHOM MpeanpusaTHH yMEHbUIEHHE MOTpeOiasieMol peakTHBHONH MOIIHOCTH
MOKET OBITh JOCTUTHYTO €CTECTBEHHBIM IIyTE€M, HalpUMep YIY4IIeHHEM pexuma paboTsl
MPUEMHUKOB, MPUMEHEHHEM JBUTaTeNiell Oojiee COBEPIIEHHBIX KOHCTPYKLUHUH, yCTpaHEHHEM HX
HEJIOTPY3KHU, a TAKXKE 32 CUET YCTAHOBKHU CIEHHUATIbHBIX KOMIIEHCUPYIOIIUX YCTPOMCTB.

Meponpusatus 10 YMEHBIIEHUIO TTOTPEOICHUS MPUEMHUKAMU PEaKTUBHON MOIITHOCTH JTOJKHBI
paccMaTpuBaThCS B MIEPBYIO OYEPEIb, TaK KaK JJISL UX OCYIIECTBICHHUS, KaK MPaBUIIo, He TpeOyeTrcs
3HAYUTENbHBIX KaTUTAIBHBIX 3aTparT.

[TockonbKy OCHOBHBIMH TOTPEOUTEISIMU PEAKTUBHON MOIIHOCTH SIBJISIIOTCS ACHHXPOHHBIE
JBUTATENH, TpaHCcPopMaTopbl M BEHTUJIbHBIE MPeoOpa3oBaTeNN, MPEIMETOM BCECTOPOHHETO
aHaJIM3a JTOJDKHBI OBITH CIIETYIONINE BOTIPOCH:

1.  3amMeHa mMasl03arpyK€HHbBIX aCHHXPOHHBIX JBUTATENCH IBUraTeIIMA MEHbIIEH MOIITHOCTH;
2. MOHIDKEHUE HAMPSOKEHHSI Y IBUTATENIeH, CHCTEMAaTHYECKH PA0OTAIOIINX ¢ MaJIOW 3arpy3Kou;
3. OTrpaHMYEHHUE XOJIOCTOrO X0/Ia IBUraTeNiel M CBapOYHBIX TpaHC(POPMATOPOB;
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4. NPUMEHEHUE CHHXPOHHBIX JIBUraTellell BMECTO AaCHHXPOHHBIX B cCllyyae, KOI/a 3TO
BO3MOKHO 10 YCJIIOBHSIM TE€XHOJIOTUYECKOTO MTPOLIECCa;

5. MIPUMEHEHUE CHHXPOHU3UPOBAHHBIX ACHHXPOHHBIX JBUTATENCH;

6. npUMeHeHne Haubojee Ienecoo0pa3sHOi CHUIIOBOM CXEMBbl M CHUCTEMBI  YIIPaBJICHUS
BEHTUJILHOTO ITPE0Opa3oBaTes.

6.4. Boibop komnencupyrouwux ycmpoiicme Hanpsaycenuem evtute 1000 B u nanpsascenuem

001000 B

B cootBercTBUM C TpeOOBaHUSAMU HHEPrOCHAOKAIOIICH OpraHW3alMi 3aBOJ U3 CETeH
SHEProCUCTEMbl B Yachl MaKCHUMAaJbHBIX HArpy30K MOXKET IOTPEOSTh TOJIBKO OMNpPEeIIEHHOE
KOJIMYECTBO PeaKTUBHON MOITHOCTH - 0,1 (onTHManbHOE 3Ha4YCHKE). B COOTBETCTBHUU ¢ METOIMKOM
pyuHoro cuera BenuuuHa Q, oOmpemenseTrcs Kak MEHbLIeEe M3 3HAYCHHH, BBIYHCIAEMBIX (]
dopmymnam.

Momnocte KY npeanpusitust onpeaessieTcss Kak pa3Hulla paCueTHOM PeakKTUBHOW MOIIHOCTH
TPEITPHUSTHSL.

KY B cerax mo 1000B BeiOuparoTcss ¢ y4eTOM KOJMYECTBA W MOIIHOCTH IIEXOBBIX
tpanchopmatopoB. [lonmHass KoMmIeHcanusi PpPEaKTUBHOM  MOIIMHOCTH  SKOHOMHYECKH  HE
1enecoo0pa3Ho,  HaMeydaeTcss  MPOMEXKYTOUYHBIM  BapHaHT IO  KOJUYECTBY  IIEXOBBIX
TpaHc@OpMaTopoB JUIsi KOTOpOro COS¢ Haxoautcsa B mpegenax 0,9- 0,95 u onpenensiercs
npelenbHOe 3HAUe€HUE PEaKTUBHOM MOIIHOCTU. [loMy4eHHYI0 MOUIHOCTH HHU3KOBOJIBTHBIX
KOHJIEHCATOPHBIX OaTapei pacupeensioT Mo I[eXaM B I0JI€BOM OTHOIICHUH.

6.5. banancoevlii pacuem KOMHEHCUPYIOUWLUX YCHLPOTICING RPEORPUAMUIL

MOIIHOCTh KOMITGHCHPYIONIUX YCTPOMCTB MPEINPHUATHS HA TpaHUIle OaJaHCOBOTO pasjeia
I'bBP Oymer ¢dopmupoBaTbcsi M3 MOUIHOCTH HHU3KOBOJIBTHBIX KOMIEHCUPYIOIIMX YCTPOWCTB,
PEaKTUBHOM MOIITHOCTH BBICOKOBOJIbTHBIX M HU3KOBOJIbTHBIX CHHXPOHHBIX JIBUTATEJIeH W MOII-
HOCTHU BBICOKOBOJIbTHBIX KOHJICHCATOPHBIX OaTapeit.

Js onpenenenust BenmuduH Qg ¥ Qp HEOOXOAMMO TPOBECTH pacyeT MPEAIPUITHS 10
PEaKTUBHOM MOIIIHOCTH.

Jlnst kak10#1 11€XOBOM MOJCTAHIIUN OTIPEACIIIeTCS] HEKOMIIEHCUPOBAaHHAS peaKTUBHAS HArpy3Kka
Ha cropoHe 6 u 10 xB.

Pa3zoen 7. Inekmpoobanancel npomnpeonpusmuil

7.1. OcHnogHble nonoxcenus O COCMABICHUI) INEKMPOOANAHCA RPOMBDPEOnPUAMUTL

DNeKTpoOalaHC ~ TPOMBIIUICHHOTO  TMPEANPHUSATHS COCTOMT U3 TMPUXOJa H  pacxoja
AIIEKTPOIHEPTUU (aKTUBHOM M peakTUBHOM). B MpHXo0a BKIIIOYAIOT AIEKTPOIHEPTHIO, MOTYISHHYIO
OT PHEPTOCHUCTEMBI WM OT CETEeH MPYruX MPEeAnpHUsITUH, a TaK)Ke BRIPAaOOTaAHHYIO AJEKTPUUCCKUMHU
YCTaHOBKaMM TpeAnpustuss (reHepatopamu mpombinuieHHbIX 1Ol u I'DC, cHUHXpOHHBIMU
KOMIIEHCATOpaMu M KOHJeHcaTopaMmu). [IpuxoaHyt0 M pacXoJHYI0 YacTH YUMUTHIBAIOT MO IOKa-
3aHMSIM CYETUYHMKOB aKTUBHOW M PEaKTUBHOM SHEPTHUU.

[IpuxoaHyro 4YacTh d3neKkTpoOanaHca Il AKTUBHOM JJIEKTPOOHEPTMHU COCTABJSIOT IO
MIPOMBIIIUICHHOMY TIPEANPUSITHIO, TIO I[€XaM MPEANPUATHS, 110 OTACIbHBIM YHEPTOEMKHUM arperaram
(o 0coboMy yKa3aHHIO TIIABHOTO YHEPTETUKA MPEANPUITUS UM UHCIIEKIIUN YHEProCcObITA).

PacxomHyro 4YacTp 3ieKkTpoOanaHca aKTUBHOW DJIEKTPOIHEPTHH Pa3NESIOT Ha CIEAYIOIIHE

CTaThU pacxoja:
1) mpsiMble 3aTpaThl DJIEKTPOIHEPTHHM HAa OCHOBHOW TEXHOJOTHYECKHWU MPOIECC C BBIICICHUEM
MOJIE3HOTO Pacxo/ia AJIEKTPOIHEPTHH Ha BBIMYCK MPOAYKIUU 0e3 ydeTa MOTeph B Pa3IMYHBIX
3BEHBSAX IHEPTrOEMKOTO TEXHOJIOTHYECKOTO 000PYI0BaHUSA (DIEKTPUIECKUE TIEYH, KOMIIPECCOPHBIC
¥ HACOCHBIC YCTAHOBKH, ITPOKATHBIE CTAHbI U JPYTHUE KPYIHbBIE TOTPEOUTETH SJICKTPOIHEPTHH );

2. KOCBEHHBIC 3aTpaThl JICKTPOIHEPTUU HA OCHOBHOM TEXHOJIOTHYCCKUH IPOIECC BCIICICTBHE
€ro HECOBEPIIEHCTBA WJIM HApYyUIEHUs TEXHUUYECKHX HOpPM (BJIaKHAs IIMXTa, HEIOTPEB
CJIIUTKOB TIPH TIPOKATE U T. 11.);

3. 3aTpaThl IEKTPOIHEPTUU HA BCIIOMOTATENbHBIE HYKIbl (BEHTUJISALMS TMOMEIICHUN IIEXOB,
LIEXOBOI TPAaHCHOPT, OCBEIIEHUE U T. 11.);

4.10Tepu  DIIGKTPOPHEPTUHM B  DJJEMEHTAaX CHCTEMBI  JJIEKTPOCHAOKEHHS  (JUHUSAX,
TpaHcopmaTopax, peakTopax, KOMIIEHCUPYIOIIUX YCTPOMCTBAX U ABUTaTENsIX);

5.0TIYCK ANEKTPOIHEPTHH TIOCTOPOHHUM TIOTPEOUTENSIM  (CTOJIOBBIE, KIyOBI, TIOCEIKH,
Mara3uHbl, TOPOJICKON IJICKTPUIECKUN TPAHCTIOPT | T. 11.).
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Hanuuue Bcex mnsATH craTedl pacxofa SJIEKTPOIHEPTHHM IPH COCTABJICHUU 3JEKTpoOaiaHca He
sBisieTcs o0s3aTenbHBIM. Hampumep, B 3ekTpoOaaHCe TPOMBINUICHHBIX MPEANPUATHNR MOTYT
OTCYTCTBOBATh CTaThu 2 U 5.

YIenbHbI pacxoa SIEKTPOIHEPTHUH B 3JIEKTpOOANaHCe JOJKEH OBITh OTHECEH Ha CIUHUILY
IPOAYKIIMH, COIMOCTaBHUMYIO C COOTBETCTBYIOIIMMHU TIOKa3aHUSMHU JIPYTHX II€XOB U 3aBOJIOB.
Hampumep, pacxo1 3IEKTPOIHEPTUH IS BHIPAOOTKH CXKATOTO' BO3AYyXA JOKEH MPOU3BOAUTHCS HE
Ha KyOoMeTp, a Ha KyOoMeTp Bo3AyXa ¢ JaBJICHHEM B OJHY aTMocdepy, UM pacXo]] BOJbI - HE Ha
KyOoMmeTp, a Ha KyOomeTp BOJbl, moaHATON Ha 10 M, U T. 1.

7.2. 3a0auu cocmaenienus nekmpooananca

3amauaMy COCTaBIICHHS AJIEKTPOOaIaHCa SBISIFOTCS CIEIYIOLIHE:

a) BBISIBJICHUE U HaXOXKJCHHE PACXO00B AIEKTPOIHEPTUHU IO CTaThsiM 2, 3,4 1 5, ¢ TeM 4TOOBI YETKO
BBIICJIUTH PACXO/]1 AIEKTPOIHEPTHH HA OCHOBHYIO MTPOIYKLIUIO IPEANPHUSATHS;

0)onpeneneHue ACMCTBUTEIBHBIX YACNbHBIX HOPM pacxoja »dJICKTPOIHEPruH Ha EIUHHILY
MPOIYKLIUH TIPEITPUITHUS;

B) BBISIBJICHHE BO3MOXKHOCTH COKpAILEHUS HEMPOU3BOJUTENBHBIX PAcXOJO0B AJIEKTPOIHEPTUU
(cratbu 2, 3, 4, 5) U yMEHBIIECHUSI PacXojia 3JICKTPOIHEPTUU Ha BBITYCK OCHOBHOM MPOIYKIIUU
MyTeM MPOBEACHHUS PA3TUYHBIX MEPONPUATUH, YCOBEPIIEHCTBYIOMINX TEXHOJIOTHYECKHI mpoliece,
U TIOCTOSIHHOTO COIOCTAaBJICHUS JCUCTBUTENBHBIX YACIBHBIX HOPM pacxojia 3JEKTPOIHEPTUU Ha
OCHOBHYIO MPOAYKIIHIO 3aBO/JIA.

Hns oOecrieueHus €IMHOW METOAMKM pacyeTa IMOTEepPhb SJIEKTPOIHEPTUU HUKE TPUBEICHBI
HeoO0XoauMbIe (hOPMYIIbI, YKa3aHUS U IPUMEPHL.

[Ipu cocraBiieHun 3aekTpoOagaHca PEKOMEHAYETCS BBIJACIATh IHEPreTUYECKUE 11eXU (HAHOCHBIE,
KOMITPECCOPHBIE, KOTEIbHBIE), & TAKKE BEHTUIISIIUOHHBIE U 3JICKTPOIIEYHBIE YCTAHOBKH.

Pazoen 8. Onpeoenenue nomeps 31eKMpPOILEPZUU 8 INEKMPUYECKUX CEMAX NPEONPUAMUIL
8.1. Memoouka onpedenenus nomepv 3INEKMPOIHEPZUU NPOMBIUICHHOI YACMU HA
npomnpeonpuasmunx
CpenHee 3Hau€HUE TOKA y4acTKa CETH OMPENENSIOT B COOTBETCTBUU C MTOKA3aHUSIMHU CUETUHKOB,
MMEIOIINXCS Ha JAHHOM Y4acTKe CETH.
OTnnuue cpeHeKBaIpaTHUECKOro TOKa, 10 KOTOPOMY PacCUMTHIBAIOT MOTEPU JIEKTPOIHEPTUH, OT
CPEJIHETr0 YUUTHIBAIOT TaK Ha3bIBaeMbIM KOd(QduienToM GopMsl rpaduka cyroynoi Harpy3ku K.
3nauenne Ky moacuyuThIBaeTCs 1O MOKa3aHUSIM CUETYUKOB aKTUBHOM M PEaKTUBHOM YHEPTHUH.
[ToTepu 5neKTPOIHEPTUU 3a YUETHBIM Tepuoi (Mecsl], KBapTal, ToJ) PEKOMEHAYeTCs Ui
IPOCTOTHI ONPENENITh KaK IMPOU3BEACHHE MOTEPh DSJIEKTPOIHEPTUU 32 OIHU CYTKH YYETHOTO
nepuoa, Ha3bIBaeMble XapaKTePHBIMHU, Ha YUCIIO PA0OUUX CYTOK B YYETHOM MEPUOJIE, IPUUEM €CITU
MpeAnpusTHEe paboTaeT C BBIXOAHBIMH JHSIMH, TO TOTEPH DJIEKTPOIHEPTHH 32 BBIXOJHBIC THHU
CUUTAIOTCS OTAEIBHO.
XapakTepHble B OTHOIIEHUU NOTPEOJCHUS DJIEKTPOIHEPTrUU CYTKH HAXOIAT CJEAYIOIINM
obpa3zom:
1. mo 3amucsM B BaXTEHHOM >KypHaJle ONPEesIIOT pacXo/] JIEKTPOIHEPTUU
3a YYETHBIN Mepruoj BpeMEHH;
2. IO HaWJEHHOMY 3a YYeTHBI Tepuoj (HampuMmep, Mecsil, TOJ) pacxoay HaXoHsT
CPEIHECYTOUHBIN pacxo/] JIEKTPOIHEPTUY;
3. TI0 BaXTEHHOMY JKypHaIly HaXOIST CYTKH, UMEIOIINE TaKoW ke (Wi OJMM3KUH K HEMY) pacxon
AJIIEKTPOIHEPIHH, KaK U MOJTYYEHHBIN BBILLIE CPETHECYTOUHBINA PacXo/;
4. HaliICHHBIE TaKUM O0pa3oM CYTKM U HMX JCUCTBUTENBHBIM TpaduK HArpy3ku MPUHUMAIOT 3a
XanakKTenHkIe.
8.2. Ilomepu 6 3nekmpuyeckoli cemu
[Totepu >1MeKTpOIHEPTUM KaKOW-THOO JIMHUU 32 YYETHBIA MEepHoj ompenerstorcs T, (4ucio
paboYMX 4acoB 3a Y4ETHBIH mepuon), R, (3KBHBaIEHTHOE CONPOTUBIIEHHE JIMHUN), |, (cpenHee 3a
XapaKTepHbIe CYTKH 3HAYEHHE TOKA JINHUH).
WNHorna motepu 37eKTPOIHEPTHH 32 YUETHBIN NEPHO]] yI0OHEE CUNTATh Yepe3 Harpy3Ky OJHOU
HauboJee 3arpyKeHHON CMEHBI (OOBIYHO JTHEBHOW ) XapaKTePHBIX CYTOK.
[Ipu ompeneneHnn peakTUBHBIX MOTEPh PHEPTUU MPECTABIAIOT SKBHBAICHTHOE PEAKTUBHOE
CONpOTHUBIIEHUE X,, BMECTO R,.
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8.3. Onpedenenue IK6UBANEHMHBIX CONPOMUGICHUTL

OKBHUBAJICHTHBIM COIPOTHBIICHHE KaKOH-TMOO CeTH Ha3bIBAIOT CONPOTUBICHUE HEKOTOPOii
YCIIOBHOM HEpa3BETBJICHHOM JIMHUHU, TOK KOTOPOW PaBeH TOKY T'OJOBHOIO y4acTKa CETH W MOTEpU
AJIEKTPO3HEPIUU PaBHBI IOTEPSIM B CETH.

Tak kak omnpeaensiTh SKBUBAJICHTHBIC COMPOTHUBICHUS C MOMONIbIO TOKa3aHUil mpubopa B
oOuiem ciyyae (A CIIO)KHOM CXEMBbl) TPYIHO, TO PEKOMEHIYETCS OINPEAENATh UX pPacUETHHIM
MyTeM uepe3 HOMHUHAIbHBIE 3HAUEHUS TOKOB U MOTEPb MOIIHOCTH, T.€. MPHUOJIMKEHHO, HO C
MONPABKOM, YUUTHIBAIOLIEH OTIMYNE AEUCTBUTEIBHO IPOXOASAIINX TOKOB B IMHUU OT PACUETHBIX.
8.4. Ilomepu 6 mpancghopmamopax, 6 31eKmpoosuzamensix

[Torepu aKTUBHOW 3JIEKTPOIHEPTHU B TpaHC(HOpPMATOPAX OMPEIEIAIOTCS MO MPHUBEICHHBIM
norepssM MomHocTH XX TpaHchopmaropa, — OpuBENEHHBIM moTepsiM MoirHoctd K3, mo
K03 puLMeHTY 3arpy3Kku TpanchopmaTopa.

B snexTpoaBurarensix y4YUTHIBAIOTCA MOTEPU B YCTAHOBHBIIEMCS PEXHME M B MEPEXOJHBIX
npoueccax (IycK 3J1eKTPOABUTaTENs).

Pazoen 9. Kauecmeo snexkmpuueckoit snepzuu nHa npeonpuamusnx B Bocrounoii Cudupu

ONEeKTpO’HEPrus, KaKk  OCOOBIi  BHJI  MPOAYKIMH,  O0O0JIaJaeT  OMNpeAesIeHHBIMU
XapaKTePUCTUKAMU, MO3BOJISIONIMMH CYAUTh O €€ MPUTOAHOCTH B PA3IUYHBIX MPOU3BOJICTBEHHBIX
nporeccax. COBOKYITHOCTH XapaKTEPUCTUK, TP KOTOPBIX MPUEMHHUKH AJIEKTPOIHEPTUU CTIOCOOHBI
BBIMIOJTHUTH 3aJIOKEHHbIE B HUX (yHKUIMH, OO0beauHEHBl OOLIMM TMOHSTHUEM KadecTBa
AIIEKTPO3HEPTUH.

9.1. ITokazamenu kauecmea reKmMpoIHEPZUU

B cootBerctBumn ¢ 'OCT noka3zarensiMu KauecTBa y MPUEMHHUKOB AJIEKTPO3HEPIMU HPUHSATHI
CleayoIue:

a. IpU MUTAHUU OT BJIEKTPUUYECKUX CeTel OJHO(MA3HOIO TOKA: OTKIIOHEHHE YacCTOThl; OTKJIOHEHHE
HANPSDKEHUS; pa3Max KoJieOaHW 4YacTOThI, pa3Max HW3MEHEHUS HaNpsHKeHHs; KOdPPHUIHEHT
HECHHYCOMIaJIbHOCTU HAIPSKEHUS -

b. mpu mUTAaHUK OT AIEKTPUYECKHX CEeTeil Tpex(a3HOro TOKa: OTKIOHEHHE YaCTOThI; OTKJIOHCHUE
HaNpsDKEHUs; pa3Max KojieDaHWM YacTOThl; pa3Max HW3MEHEHHs HaIpsDKeHUs;, KO3(PQUIMEHT
HECUHYCOMIATbHOCTH HANPSKEHHUS- KOAXPPHUIMEHT HECUMMETPUHM HAIpsDKEeHUH; Kod(h(uIueHTt
HEYpaBHOBEIIEHHOCTH HAIPSKEHUH;

C. IIpY NMUTaHUM OT DIEKTPUUYECKHUX CETEH MOCTOSIHHOIO TOKA: OTKJIOHEHHME HAIPSDKEHHUS; pa3Max
M3MEHEHHUS HaNpsDKEeHUs; KOAPGUIUEHT MyJIbCallii HAPSKEHUS.

3HaueHUs IOKas3aTelled KayecTBa DJIEKTPOIHEPTUMHU JOJDKHBI HAXOIUTHCS B JOIMYCTHMBIX
npeJienax ¢ MHTErpajJbHON BepoATHOCTHIO 0,95 3a ycTaHOBIIEHHBIHN NEpHO/1 BPEMEHH.

Beiensior cnenyromue BOIPOCH! NPU PEUICHUM 3a/a4Yd IOBBILICHHUS KauyecTBa JJIEKTPOIHEPTHUU:
HKOHOMUYECKHUE; MAaTEMATUUECKNE U TEXHUYECKHE
DKOHOMHUYECKHE BOIPOCHl BKJIKOYAIOT B ce0s METO/bl pacyera YOBITKOB OT HEKaYeCTBEHHOU
AIIEKTPOPHEPTUM B CHUCTEMax MPOMBILIUIEHHOTO JIEKTPO CHaOXKeHHsd. MaTeMaTHuecKHUe acleKThl
NpPEJCTaBIAIOT co00i 00OCHOBaHME TeX IUIM HMHBIX METOJOB pacyera IOKas3aTeleld KadyecTBa
AIIEKTpOd’HEPTrur. TeXHUUEeCKHe acleKThl BKIIOYAIOT B ceOsl pa3pabOTKy TEXHMUYECKUX CPEICTB U
MEPONPHUATHH, YIYYIIAIOUMX KadeCTBO JJIEKTPODHEPIUH, a TaKKE OpraHMU3alMI0 CHCTEMBI
KOHTPOJISI U YIIPaBJICHUS KAU€CTBOM.
9.2. Bnusanue xauecmea 3neKmpoinepzuu Ha padomy 3jnekmpuyeckux cemeii ¢ Bocmounoii
Cubupu
9.2.1. BrusiHue omxniouenus HanpaxiceHus Ha pabomy 31eKmpoooopy0osanus
OcHoBHBIMU  (haKTOpaMM,  BBI3BIBAIOIIUMH  OTKJIIOHEHHsS]  HampsOKeHUss B CHUCTeMax
AIIEKTPOCHAOKEHUSI MPOMBIIUICHHBIX MPEINPUATHH, SBISIOTCS H3MEHEHHE PEXHUMOB pPabOThI
MPUEMHHUKOB DJJIEKTPOSHEPTUU B Yy3J€ HArpy3kd, HM3MEHEHHE peXuMa HCTOYHUKA IHUTAHUSA,
HEpaIMOHAIIBHOE MOJKIIOUYEHHE OAHO(A3HBIX M YyJApHBIX HArpy30K K 3JEMEHTaM CHUCTEMbI
AIEKTPOCHAOKEHUS.
M3MeHeHne HanpspkeHUs Ha 3aKuMax [PUEMHHKA DSJIEKTPOIHEPTMM JaXe B Ipenaenax,
yctaHoBlIeHHBIX ['OCT, BbI3bIBa€T U3MEHEHUE €r0 TEXHUKO-PKOHOMHYECKUX IMokazareneil. Kpome
TOT'0, OTKJIOHEHUS HAIPSDKEHUS BIMSIOT Ha IOKa3aTeIN MUTAIOIIEH CETH 3a CUET U3MEHEHUSI TIOTEPh
MOIIIHOCTH U YHEPTHH.
9.2.2. Brusanue HeCUHYCOUOANbHBIX PEHCUMO8 HA pabomy 31eKmpoobopy008aHus
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[Ipy npoTekaHMH TOKOB BBICHIMX TapMOHUK [0 JJIEMEHTAaM CHCTEMbl JJIEKTPOCHAOKEHUS
MPOMBINICHHOTO TPEANPUSTHS BO3HUKAIOT OTMOJHHUTEIbHBIC MOTEPU AKTUBHOW MOIIMHOCTH U
anekTposHeprur. Haubonbiime moTepu akTUBHOM MOIIHOCTH, OOYCIIOBJIEHHbBIE BBICIIMMHU
rapMOHUKAaMH, BO3HHKAIOT B TpaHC(hOpMATOpax, J[ABHraTelsiX M TIeHepaTopax, YBEIMYCHHE
AKTHUBHBIX CONPOTHUBJICHUNA OOMOTOK KOTOPBIX C POCTOM YacTOThI MPOMCXOAMUT MPHUOIUZUTEIHHO
IIPONOPLUOHANIBHO. B psisie ciydaeB 3TM MOTEPU MOTYT IPUBECTH K HEJIOMYCTUMOMY IEPETPEBY
00OMOTOK 3JIEKTPUYECKMX MAIINH U BO BCEX CIIy4asiX MPUBOASIT K 3HAUUTEIbHBIM JOMOTHUTEIbHBIM
HOTEPSM JIEKTPOIHEPTUH.

9.2.3. Bausinue Hecummempuu Hanps’ceHust Ha 31eKmpoooopy008aHus.

HecummMmeTpust HanpsiKeHUS U TOKOB TpeX(a3HOW CHCTEMBI SBISICTCS OJHUM W3 BAKHEHUIITNX
roKasaresieil KayecTBa 3JeKTpodHepruu. [IpuumHON mNOSIBIEHHS HECUMMETPUU HAINpPSIKEHUH U
TOKOB SIBJIIIOTCSL Pa3IMYHbIC HECUMMETPUYHBIE PEKHMbI CHCTEMBI 3JeKTpocHa0xeHus. llupoxoe
NPUMEHEHHUE PAa3IMYHOrO poAa OAHO(MA3HBIX AIIEKTPOTEPMHUUYECKHX YCTAHOBOK 3HAUUTEIbHOMN
momHocTH (10 10 000 kBT) u Tpexda3HbIX MyroBBIX IMEYEH TaKXKe MPHUBEIO K 3HAYUTEIHLHOMY
YBEJIMYEHHUIO JIOJIM HECMMMETPUYHBIX HArpy3ok Ha mpomnpeanpusatusx. [loakitoueHue Takux
MOIIIHBIX HECHMMETPHYHBIX OIHO- M TpeX(a3HbIX HArPY30K K TpexX(a3HbIM CETSIM BBI3BIBACT B
CUCTEMaXx JJIEKTPOCHAOKEHUS JUIUTEIbHBIA HECUMMETPUYHBIA PEKUM, KOTOPBIM XapakTepus3yeTcs
HECUMMETpHUEH HaIIPSKEHUN U TOKOB.

HecummeTpusi HampspKeHUs B CHCTEMax 3JEKTPOCHAOXKEHUS OKAa3bIBAeT BIMSHHUE Ha paboTy
OT/IENbHBIX 3JIEMEHTOB CETH W MPUEMHUKOB AJIEKTPOIHEPTHUHU: CUHXPOHHBIX MAIINH, CHHXPOHHBIX
JBUTATENel, KOHEHCATOPHBIX YCTAHOBOK, MHOTO(a3HBIX BBIIpsAMUTENEH, Tpanchopmatopos, KJI,
BJL

Pazoen 10. Bvibop nanpasxcenusn snekmpuueckux cemeil npeonpusamuil ¢ ycioeusax Bocmounoi
Cuoupu

Jls nonydeHus Haubosee SKOHOMUYHOTO BapyuaHTa 3JIEKTPOCHA0KEHUS TPEAIPUATHS B LIEJIOM
HaNpsDKEHHUEe KaXJI0ro 3BE€Ha CUCTEM 3JIEKTPOCHA0XKEHUS! HEOOXOIMMO BBIOHMPAThH IMPEXkKAE BCEro C
YU4E€TOM HANpsKEHUN CMEXHBIX 3BEHbEB. BbBIOOp HampsKeHH! OCHOBBIBA€TCS HAa CpPaBHEHHH
TEXHUKO-DKOHOMUYECKHUX MTOKa3aTele pa3anyHbIX BapUAHTOB B CIydasx, KOrja:

1.0T MCTOUHHMKA MUTAHUSI MOXKHO TOJIy4aTh SHEPTHIO MPH ABYX (MK 00Jjiee) HAPsKEHUSX;

2.pA  TIPOCKTUPOBAHUHM  DIIEKTPOCHAOKEHUS TMPENNPHUATHH  MPHUXOJUTCS  PACHIHPSTH

CYLIECTBYIOIINE MOJICTAHIIUHU U YBEJIMUUBATh MOILTHOCTD 3aBOJCKUX 3JIEKTPOCTAHIUM;

3.CeTH 3aBOJICKHX JJICKTPOCTAHIIHIA CBSA3BIBAIOT C CETSIMHU SHEPTOCHCTEM.

[Ipeamourenue npu BbIOOpPE BapUAHTOB ClEAYeT OTAAaBaTh BapHaHTy C 0ojiee BBICOKUM
HaNpsDKEHUEM Jlake NMpU HEeOOJIbIINX IKOHOMUYECKUX IMpeuMyllecTBax (He mpesblmatromux 10 -
25%) HU3IIETO U3 CPABHUBAEMBIX HAPSKEHHH.

JUia nuTaHusl KPYMHBIX U 0cO00 KPYMHBIX MPEANPUATUH cleayeT NMpUMEHSTh HampspkeHus 110,
150, 220, 330 u 500 xB. Ha mepBbIX CTyneHsX paclpeeieHus PHEPrUud Ha TaKUX KPYIHBIX
OPEINPUATHSIX CIeayeT NpUMeHsTh Hanpspkenus 110, 150 u 220 xB.

Hampsokenne 35 kB B OCHOBHOM pEKOMEHAYETCS UCHOIb30BaTh AJIS PACTIPEACIICHUS SHEPTHU
HAa TIEepBOM CTYNEHH CpPEeOHUX NPEeIIpUSATHH TpU  OTCYTCTBUU 3HAUUTENBHOIO YHUCIHA
JIEKTPOJIBUraTeNIel HalpspkeHUeM Bblle | KB, a Taoke A 4acTUYHOrO pacnpeleNeHusl SHEPTUn
Ha KPYIHBIX IPEANPUATHSX, II€ OCHOBHOE HaNPsDKEHME MepBor ctyneHu pasHo 110-220 kB.

Hampsokenne 20 kB cnenyer mpUMEHATh A NMUTAHUS: NPEANPUATUN CpPEIHEH MOIIHOCTH,
yJaJe€HHBIX OT UICTOYHUKOB NMUTAHUS U HE UMEIOIIUX CBOUX 3JIEKTPOCTAHIIMIA; S7IE€KTPOIPUEMHHUKOB.
yIAJIEHHBIX OT MOJCTAHIUI KPYMHBIX MPEANpUSATHH (KapbepoB, PYJHHKOB U T.II.); HEOOIBIIMX
NPEINPUITHH, HACEICHHBIX ITYHKTOB, >KE€JIE€3HOJOPOKHBIX Y3JIOB U T.I., MOAKIIOUYaeMbIXx K TOL]
ommxkaiiero Ilpeanpusitua. LlenecooOpasHocTs mnpuMeHeHHs HanpspbkeHuss 20 kB momkza
000CHOBBIBAaTHCSl TEXHUKO-9KOHOMHUYECKUMHU CpaBHEHUSAMU ¢ HampsbkeHusMu 35 u 10 kB ¢ yuerom
NEPCIIEKTUBHOTO Pa3BUTHUS IPEIITPUSIITHSL.

Hanpsokenne 10 kB HeoOxonuMo UCHONB30BaTh ISl BHYTPHU3ABOJICKOIO pacHpeeleHUs
DHEPruM Ha NPEINPUITHUAX: C MOIIHBIMU JIBUTaTENIIMM, AONYCKAKOIIMMH HENOCPEICTBEHHOE
npucoenuHenne kK cetu 10 kB; HeOompmIOW M cpeaHed MOITHOCTH TIPH OTCYTCTBHHM WIIH
HE3HAUUTEIIbHOM 4YHClie JBurareneii Ha 6 kB; umeromumx COOCTBEHHYIO 3JEKTPOCTAHIHIO C
HanpspkeHueM reseparopon 10 kB.

18



Hanpsokenne 6 kB 0OBIMHO NPUMEHSIOT NpU HATMYUU HAa NPEJIPUATHM 3HAYUTEIBHOTO
KOJIMYECTBA AJIEKTPOIIPUEMHHUKOB Ha 6 KB, COOCTBEHHOMN 3JIEKTPOCTAHIIMYU C HANPSHKEHUEM TeHepa-
topoB 6 kB. IlpumeHenue Hanpspkenuss 6 KB gomxHO 00YyCIOBIMBATHCS — HATUIHEM
3NIeKTpooOOpyIoBaHusl Ha 6 KB W TEXHMKO- SKOHOMHUYECKMMH IIOKa3aTeJIIMU TIpU BBIOOpE
HaIPSDKECHUS.

Hanpsokenne 380 B mpuMeHsieTcss B LIEXOBBIX CETSAX CpPEAHEW MOILMHOCTH IPU HaJIWYUH
3JICKTPOJIBUTATENEH U APYyTruX nmoTpedureneii MmomuocTeio 10 100 kBT.

Hampsokenne 660 B B 1IEXOBBIX CETAX ABJISAETCS IEPCHEKTUBHBIM 110 OTHOLIEHHIO K
HanpspkeHuto 380 B, morepu 25IeKTpO3HEPIMHM yMEHBINAKOTCS B TPHU pas3a, MPUMEHSETCA B 1€Xax
00JIBIION MOLTHOCTU IIPY HAIMYUH JIEKTPOJBUTATEIEN U JPYTUX NOTPEOUTENEH.

4.3. JIabopaTopHble padoThI

Buo
3anaAmus 6
A Homep ) Obvem unmepakmuevuoﬁ,
wn pazoena Haumenosanue nabopamopnoii padomot (wac,) AKmueHoil,
OUCHUNIUHBL UHHOBAUUOHHOU
popmax,
(uac.)
1 1. HccnenoBanne 3IEKTpUYECKUX HATPY30K 3 -
MPOMBIIITICHHBIX IPEANPUSITUI
2 3. Hccnenopanne ko3 pUIEHTa MOIITHOCTH 3 -
ACHHXPOHHOTO JIBUTATENs
3 6. KomneHncanus peakTHBHON MOIITHOCTH B 3 -
CETAX MPOMBIIIJICHHBIX IPEANPHUITUI
4 9. BnusiHue HecuMMeTpUN HaNpsHKeHUS Ha 3 -
paboTy CHHXPOHHOTO JIBUTATEIIS
HUTOI'O 12 -
4.4. IIpakTH4yecKue 3aHATHSA
Buo
Homep } JAHAMUA 6
Ne Haumenosanue mem npakmuueckux 3auamuii | O0vem | unmepaxmuenoii,
win paszoena (uac.) aKmueHoil,
oucyunubl UHHOBAUUOHHOU
dopmax, (uac.)
1 3 OnpeneneHre Harpy3ky NUTAKOIIEH TMHAN 3 -
5 1 Br16op 3amUTHEIX anmaparoB AJIsl 3JIEKTPHYECKON 2 -
cetn HampspkenueM 0,4xB
3 2,4 Onpenenenne _ Harpyskn - LEXOBbIX TII mo 5 -
MOKA3aHUsIM CYETYHKOB
4 5 Br160p 1 mpoBepka ceueHus: KabenbHOM JIMHUH 3 -
6,10 OmpeneneHnne pacyeTHOW MOIIHOCTH — 3aBOJIA, 4 -
5 YPOBHS MUTAIOLIETO HANPSOIKCHUS W MOIIHOCTH
KOMIIEHCHPYIOIIUX YCTPOMCTB.
HUTOI'O 17 -

4.5. KoHTpO/1bHBIC MEPONIPUATHSA: KYPCOBOM NPOEKT (KypcoBasi padoTa), KOHTPOJIbHAS
pabora, PI'P, pedepar

Jlna 2015, 2016, 2017, 2018 20006 nabopa écex ¢hopm 00yueHus He NpeayCMOTPEHbI.

Jlna 2014 z00a nabopa 3ao0unoit hopmvl 00yueHus - KypcoBoii NPOEKT.
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[lenb: hopMHUpoOBaHKE HABBIKOB MPOEKTUPOBAHMS CUCTEM IEKTPOCHAOKEHNS TPOMBIIIIICHHBIX
IIPEANPUATHIN.

[IpumepHas cTpykTypa:

Bsenenue

1. cxonHble JaHHBIE K TPOCKTY.

2. TexHONOrus MPOU3BOICTBA U PEKUMBI AIEKTPONPUEMHHUKOB.

3. Pacuer aseKTpHuecKuX Harpy3ok 3aBoja.

4. Bp1bop ymcna, MOITHOCTH M PACIIOJIOKEHUS IIEXOBBIX TPaHC(HOPMATOPHBIX MOACTAHIMNA U
KOMIIEHCUPYIOILUX YCTPOUCTB.

5. BeIOOp cxeMbl MUTaHHS MOJICTAHLIUHN U pacyeT MUTAIOLIHNX JIN-HHH.

6. Pacyer TOKOB KOpPOTKOIrO 3aMbIKaHHMs M IPOBEpKAa Ha YCTOHYMBOCTH TOKaM KOPOTKOTO
3aMbIKaHHs OCHOBHOTI'O 3JIEKTPOOOOPYIOBaHMSL.

7. 3azemuenue ['TIIT (I'PIT) nmu nexosoi TII.

8. I3MepeHue u y4yeT 31eKTPOIHEPTUH.

9. OCHOBHBIE TEXHUKO-?KOHOMHUYECKHE [TOKA3aTEH.

3aKiroueHue.
OcHoBHas Temaruka: Pa3zpaboTka cXeMbl 3JIEKTPOCHAOXKEHUS MPOMBIIUICHHOIO MPEANPUSITHS.
[TprMepHBIe BapraHThl Ha3BaHUsI KYpPCOBOT'O IPOEKTA!
Pa3paboTka cxeMbl 31€KTPOCHA0KEHHS TPOMBIIIIICHHOTO MPEANIPUATHUS
- IIpoekTHpOBaHUE CUCTEMBI JIEKTPOCHAOKEHUS IPOMBIIUIEHHOTO TTPEIIPHUSTHS,
- Pa3paboTka cucteMsl 3J1eKTpOCHA0KEHUS TPEATIPUATHS
- IIpoekTHpoBaHUE CUCTEMBI JIEKTPOCHAOKEHUS TIPEATIPHUSTHS,
TouHble CTPyKTypa 1 Ha3BaHHE KypCOBOI'O MPOEKTA ONPENENIAIOTCS B XO/1€ BbIJauu 3a/1aHUs HA
KYpCOBO€ IPOEKTUPOBAHHE.
Pexomenayemslii 00beM: 40-50 cTpaHul] MaIMHOMKMCHOTO TEKCTA.
Boigaua 3ananus u ciaya 00y4aromuMes: KypcoBOTO POEKTa OCYILECTBIISIETCSI B COOTBETCTBUHU C
KaJICHJAapHBIM y4eOHBIM IpadUKOM.

JInteparypa 1Jisl BHINOJIHEHUs] KYPCOBOI'0O IIPOEKTA:

1. bopbar, B.C. DnektpocHaOxeHHE TNPOMBIIUIEHHBIX MpeanpusaThii. Pa3zpaboTka cxemsl
AIIEKTPOCHAOKEHHS] TMPOMBILUIEHHBIX NPEeANpUaTuil : ydeOHOoe mocobue MO KypcOBOMY U
JUIIoMHOMY npoektupoBanuto / B. C. bopb6ar. - bparck : bpI'VY, 2005. - 123 c.

Onenka KpuTtepun onieHKH KypcoBOIro NpoeKTa.
OTIMYHO [TonHBII OTBET HA BOIIPOCH KYPCOBOTO MPOEKTA M TOTIOIHUTEIBHBIE
BONPOCHI (HOPMYJIBI, CXEMBI).
XOPOIIO JlocTaTo4HO MOJIHBINA OTBET Ha BOMIPOCHI KYPCOBOT'O MIPOEKTA C TIOMOIIIBIO
HaBO/ISIIIMX BOIPOCOB.
yJIOBJIETBOPUTEIHHO OO111ee MOHMMaHKME CYTH PacyeTOB, HO HE MOJIHbIE OTBETHI
HEeyAOoBJIeTBOpUTENbHO | OTCYTCTBHE MOHUMAaHKS MaTeprasia KypCOBOTO MPOEKTOB
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHIUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenuuu Komnemenuyuu Buo
Kon-6o IIK z 6" Oyenka
Ne, naumenoseanue yacoe 6 7 Komn. tCP’ wac | YHEOHBIX |4, oy nbmamos
pazoenoe OucCyunIuHbl sanamun
1 2 3 5 6 7 8
JIK, CP, .
1. CrpykTypa 1 mapaMeTpbl CUCTEM AJIEKTPOCHAOKEHUs 19 + + 2 9,5 P, 113 3auéT
2. OcHosHuble 3a1aun ontuMu3armu COC 13 + + 2 6,5 JIk, CP, IT3 3a4€T
3. MeTosl onpe/ielieHusT paCUETHBIX HArPY30K 20 + + 2 10 JJIIII()’ (IEII; sanet
4. CunoBeie Tpanchopmaropsr COC npennpustuii 20 + + 2 10 JIk, CP, 113 3a4€T
5. DIEKTpUUECKHUE CETH MPEANPUATUI 11 + + 2 55 JIk, CP, I13| ox3ameH
6. KomrieHcanus peakTHBHOM MOITHOCTH B AJIEKTPHYECKHIX 18 + + 2 9 JIk, CP, | oKk3aMeH
CETAX MPEAPUATUN JIP, IT3
7. DnexTpobalaHChl POMITPENPUSITHI 12 + + 2 6 JIk, CP, | ok3ameH
8. Ompenenenue MOTephb MEKTPOIHEPTUN B 3K3aMeH
pen TEPb MIEKTPOIHEP ANEKTPUIECKUX 12 + N 9 5 JIk, CP,
CETSIX TIPEITPHUSTHIA
9. KauecTBO 3eKTpUYECKOM SHEPTUU Ha MIPEATNPUATHUAX B 3K3aMeH
$ p P peap 16 + + 2 8 JIk, CP, JIP
BocTounoii Cubupu
10. Be16op HanmpsKeHUS STEKTPUUECKUX CeTel MPEINPUITHIA B IK3aMeH
b HATIpIeH P peatip 12 + = 2 6 | Jix, CP, 113
ycnoBusix Bocrounoit Cubupu
6cezo uacoe 153 76,5 | 76,5 2 76,5
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6. IEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHHUS JJIs1
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. Kynpun b.M. DnexrpocHaOkeHHE TPOMBIIUICHHBIX MPEANPUATHNA: YYEOHUK I CTYIACHTOB
By30B. — M.: UnTtepuer unxenepunr, 2006. — 672 c., mi.

2. ®enopoB, A. A. YueOHoe mocoOue Juisi KypCOBOIO M JHUIJIOMHOTO HPOEKTUPOBAHUS I10
AIIEKTPOCHAOKEHUIO TMPOMBIIUICHHBIX MPEeNnpusiTHil : ydeOHoe mocobue ans By3oB / A. A.
®enopos, JI. E. Ctapkosa. - MockBa : DHeproatomusaat, 1987. - 368 c.

7. TIEPEYEHDb UOCHOBHOFI U JOMNOJHHUTEJIBHON JINTEPATYPHI,
HEOBXOJIUMOMU JJIA OCBOEHUA JTUCHUIIJIMHBI

Buo Konuuecmeo Obecneuen-
Ne Haumenosanue uzoanus 3aHAMUA | IKIEMNIAPOE 6
(Ix, JIP, | Oubnuomexe, Hocme,
173, CP) . (OK3./ uen.)
1 2 3 4 5
OcHoBHag JuTepatypa
1. Kynpun,b.11. DOnexrpocHabxenne mnpombimuieHHBX | JIk, [13, 30 1
OpennpuaATuii: y4deOHWK s cryneHToB By3os/ b.M. | CP
Kynpun. 2-e u3zn. — MockBa: UnTtepuer- MHXeHepuHr,
2006. — 672 c.
2. ®emopoB, A. A. OcHoBel  3mekTpocHaOxkeHwus | JIk, 113,
MIPOMBINIUICHHBIX TPEANPUATHI : yueOHuK ais By3oB / A. | CP 56 1

A. ®enopos, B. B. Kamenesa. - 3-e uzn., nepepad. u 1or.
- Mocksa : OHeproatomusaar, 1979. - 408 c.
3. | ®emopoB, A. A. YuebHoe mocobme mis Kypcooro u | JIk, I13,
JUIJIOMHOTO TPOCKTHPOBaHMSA IO 3JeKTpocHadxkenuto | CP
NPOMBIIIUICHHBIX TPEANPHUATHIA : ydeOHOe TocoOue JUIst 62 1
By30B / A. A. ®enopos, JI. E. CrapkoBa. - Mocksa :
Oueproaromusnar, 1987. - 368 c.
4, Kuszerckuii, b. A. DnexkrpocHabxkenue npombinuieHHbIX | JIk, T13,
npeanpusTui : yueOHuk aist By3oB / b. A. Kuszesckwid, b. | CP 92 1
10. JIunkuH. - Mocksa : Beicmas mkoia, 1979. - 510 c.
JlonoiHUTe/ILHAS JIMTepaTypa
5. | Bopboar, B.C. D3iekrpocHabxkenue mnpombiinieHHbx | Jlk, I13, 21 1
npeanpustuii. Pa3paboTka cxembl anexTpocHabxkenus | CP
NPOMBIIUICHHBIX NPEANpHUATHil: yueOHOoe mnocobue ™o
KypcOBOMY U JWIUIOMHOMY TpoektupoBanuto/. B.C.
Bbopbar. — Bparck: BpI'TY, 2007. — 123 c.
6. | Kapnosa, H.A. DOnexrtpocHaOxenue mnpomsiiienssix | JIP, CP 99 1
OPEANPHUITHN: METOANYECKUE YKa3aHus K 1a00paTOpHBIM
paboram/ H.A. Kapmoa, M.A. ®énopoBa. — bparck:
BpI'TY, 2003. — 64c.

8. HEPEYEHD PECYPCOB NHP®POPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJIUMBbIX
A OCBOEHUSA ANCIUITJINHBI

1.OnexkrponnsIil kaTanor 6udauorexku bpl'y

http://irbis.brstu.ru/CGl/irbis64r _15/cqiirbis 64.exe?LNG=&C21COM=F&I21DBN=B0OO
K&P21DBN=BOOK&S21CNR=&Z211D=.

2. DnexTponHas bubnmoreka bpl'Y

http://ecat.brstu.ru/catalog .

3. DneKkTpoHHO-0MOIHMOTEeYHAs cUcTeMa «Y HUBepCUTeTCKast oubimoreka online»
http://biblioclub.ru .
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http://biblioclub.ru/

4. DnexTpoHHO-0MOMMoTeuHas cuctema «M3aatenbeTBo «JlaHby»

http://e.lanbook.com .

5. Nadopmanmonnas cucrema "EnnHoe OKHO A0CTyna K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru .

7. Yausepcurerckas nnpopmanuonHas cucrema POCCUS (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HarimonanpHas anexktponHas oubmroreka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOAMYECKHUE YKA3AHUS JUIS OBYYAIOIIUXCSA MO OCBOEHUIO
TACIHATITAHBI

OcBoeHME JIAaHHOW JUCHUILIMHBI TPEINOJaraeT, IIOMHMO IIOCEIICHUS  JIEKI[MOHHBIX,
7abOpATOPHBIX U MPAKTHUCCKUX 3aHATHH, AKTUBHYIO CAMOCTOSITEIILHYIO PaboTy.

CamocrosTenbHas paboTa 00ydJarommxcst BKIKYAET: POpaboTKy JIEKIIMOHHOIO MaTepHraa Imo
KOHCIIEKTaM, YU4eOHON M TEXHUYECKOH IMTeparype; MOArOTOBKY K Ja00paTOPHBIM U MPAKTHYECKUM
3aHATHSM C TPEIBAPUTENLHBIM MPOPAOATHIBAHMEM PEKOMEHIOBAHHOMN JIUTEPATYPHI.

Jluteparypa, WMerOmascsi B OHOIHOTEKE, IMO3BOJIACT KAYECTBEHHO MOATOTOBHTHCS K
3aHaTUsIM. [Ipu paGoTe B GHOINOTEKE Ba)KHO KOMIUIEKCHO TTOAXOAUTh K PACCMOTPEHHUIO BOIPOCOB,
u3ydasi BCe MaTepUasbl, PEKOMCHIOBAHHBIC MIPETIOIABATEIICM.

JlaGoparopHbie paGOTHI M IIPAKTUYECKHE 3aHATHS IPOBOIATCS B MAJIOM IPYIIIIE.

OcHoBHast TuTeparypa
[1+4], cornacHo pa3nena 7
JlononHuTenpHas IUTEpATypa
[5+6], cormacuHo pa3nena 7

9.1. Meroanueckue yKa3aHMs Jsi O0y4YalOIIMXCSl 1O BBbINOJHEHHIO JIA00PATOPHBIX
padoT/mpakTHYeCKHX padoT

JlabopaTopnasi pabora Nel
HccnenoBanue 31eKTPHYECKUX HATPY30K MPOMBILIVICHHBIX NP eANPUATHIA

[{enb pabOThI: 03HAKOMUTHCS C (POpMAMHU IEKTPUUECKUX TPAPUKOB HATPY30K MPEATIPUATHIA,
B3aMMOCBSI3b JIEKTPUICCKHUX TPAPUKOB C JCKTPHUUSCKUMHU HATPy3KaMU TIPEIPHUSITHIA;, OTIPEICITUTh
AIIEKTPUYECKUE HATPY3KH MPEAIPUITHH.

3ajaHue: coOpaTh 2IEKTPUUECKYIO CXEMy CTEH/a; PacCUMTaTh dJEKTpUUecKue Harpysku Pp,
Qp, Sp mpeAnpUATHA.

Popma OTYETHOCTH:

1. Pacuer P, Q . Cyrounoro rpaduka Harpy3ku P, Q ¢ nanecennem P., Q., P, Qcx, Py Qu
P., Q..

2. Pacuet koA PHUIMEHTOB, XapaKTepu3youux rpapuk norpedaenus P, Q 3a cyTku u 3a rof.
Otpenenenne T, u T,y

3. Orpenenenue P,u Q, CTaTUCTUYECKHM METOIOM.

4. Br160p MOLTHOCTH ¥ MECTa YCTAaHOBKHU KOMITEHCUPYIOUINX YCTPOMCTB.

5. Be16op MOIIHOCTH TpaHCHOPMATOPOB U CEUCHHUS KU KaOemei.

6. BbIBOIbI O peHTa0eNbHOCTH MPEATPUITHS.

3a/iaHus I CaMOCTOSITENIEHON paboThl: MpopaboTaTh JEKIMOHHBIA MaTepUall COTJIACHO TeMe
JaHHOU PabOTHI.

KOHTpOIbHBIE BOMIPOCHI JIIsl CAMOIPOBEPKHU
1. CmocoObl mosydenus rpaduKOB HArpy30K MPEATPUSTHIA.
2. Meronb! onpeneneHust ICKTPUIECKUX HATPY30K.
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JlabGoparopHasi padora Ne2
HccaenoBanue ko3GpGuumeHTa MOIHOCTH ACMHXPOHHOI0 IBUTATEJIS

[leqb paboOTHI: UCCIIEIOBaHKUE 3aBUCUMOCTH Kod(duimenTa MmomHocTH AJl OT ero Harpy3KH.

3aanue: ompeAenuTh NOTpedieHue peakKTUBHOW MOIMHOCTH AJ] B 3aBUCHMOCTH OT PEXKHMOB
paboTHI.

®dopmMa OTYETHOCTH: OTYET JODKEH COJEp)KaTh CXEMY YCTAaHOBKH, TaOJIMIy OTKATHBIX H
pabounx AaHHBIX, TpaduK 3aBUCUMOCTH COS ( OT 3arpy3KH JIBUraTels, BEIBOJIAMHU.

PexoMeHaanuu 1o BBITOIHESHHMIO 3aJaHUI U ITOATOTOBKE K J1a00paTopHOi padboTe

[Ipexxne, yem NmpucTynaTh K BBINOJHEHUIO JaHHOW paboThl, HEOOXOAUMO M3YYUTh IIECTOM
paszel JEKUMOHHOIO0 MaTepuaia u JuTepaTypy.

KoHTpoIbEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. oruero 3aBucur cos ¢ AJ[?

2. Kaxkxue cnocoObl onpeneneHusi eMKOCTH KOHJEHCATOPOB MCIOIB3YIOTCS TIPH JKCILTyaTaIlluu

AJll?

JlaGoparopHasi padora Ne3
Komnencanusi peakTMBHO MOIIHOCTH B CeTSIX MPOMbIILIEHHBIX NPeANPUATHI

[{es1b pabOTHI: 3aKpeIUIEHUE 3HAHUH 110 TaHHOMY pa3ieiy.

3ajlaHue: ONpEeNeNUTh BIMSHUE KOMIIEHCUPYIOUIMX ycTpolcTB Ha mapamerpel AJl (Tok 0 ,
HanpspkeHue U, MmomHocTs P).

@dopmMa OTYETHOCTH: B OTYET BXOJAT CXEMa YCTAHOBKM, TabauIa C H3MEpPEHUSIMU H
pacyeTHBIMU JTaHHBIMHU, rpaduku 3apucumocteit |,AU, S, AQ, AP nmis pe>kMMOB KOMIICHCAIIMH U
PEKUMOB KOMIICHCAITUH, BEIBO/IBI.

PexoMeHaMy MO BBINOJIHEHUIO 3a/IaHUM U MOArOTOBKE K JabopaTOpHO#l pabore: mpexse,
YeM MPUCTYNaTh K BBIMOJIHEHUIO JIaHHOM  paldoThl, HEOOXOAMMO H3YYMTh ILIECTOW pazieln
JEKIIMOHHOTO MaTepuaja U peKOMEHIyeMYI0 JUTeparypy.

KoHTpobHbIE BONIPOCHI /i1l CAMOIPOBEPKU

1. CrnocoObl KOMIeHcaluu peakTUBHOM MomHoCcTH A/l

2. Tumbl KOMIIEHCHPYIOIINX YCTPOMCTB.

JlaGopaTopHas padora Ned
Bausinne HecMMMeTPUM HANIPSIZKEHHUSI HA PA0OTY CHHXPOHHOIO IBUTaTeJIs

[{enp paGOTHI: MPAKTHYECKOE BIMSHUE HECHMMETPUHU HANPSKEHUsSI HAa pabOTy aCHHXPOHHOTO
JIBATATEI.

3ajlanue:  OMpEeNeNuTh BIUSHUE HECUMMETPUH HampsHKEHHS Ha pabdoTy acCHHXPOHHOTO
JIBUTATEIIS.

®dopma OTYETHOCTH: B OTYET BXOMST CXeMa HMCIBITAaHWM, TaOIUIa C SKCIIEPUMEHTAIBHBIMHU U
pabounmu TaHHBIMH, Tpaduku 3aBucumocteit |, Q, Py ot Ky, BEIBOIEIL.

PexoMeHaaMy 1o BHINOJHCHUIO 33JaHMM M IMOJTOTOBKE K Ja00OpaTOpHOM padoTe: Mpexkie,
YeM TPHUCTYINAaTh K BBIMOJHEHUIO JAaHHOW  padOThl, HEOOXOAWMO H3YYHTh JACBSTHIN pazjaen
JEKIMOHHOIO MaTepuaia U peKOMEH1yEMYIO JIUTEPATYPY.

KOoHTpOJILHBIE BOIPOCH! JIJII CaMOIPOBEPKU

1.IToka3arenu KauecTBa 3MEKTPOIHEPTUH.

2.0mnpenenenue kod3hPuieHTa HECCUMMETPUU HAMPSKEHHUS.

3. BousiHue HeCUMMETPHH HAMPSHKCHUS Ha pa00Ty aCHHXPOHHOTO JIBUTATEIIS.
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IIpakTuyeckoe 3ansaTue Nel.
OnpenesieHue HArPY3KU MUTAKOLIEH JUHUAT

Llenb paboTHI: O3HAKOMHUTBCS C METOJIOM pacyeTa 3JCKTPUYECKHX Harpy30K B IIEXOBBIX
ANEKTPUUECKUX ceTsiX HamnpsbkeHueM 10 1000 B.

3ajaHue: 110 BEIOPAHHOMY METOJIy pacueTa JIeKTPUUECKUX Harpy3oK Mpou3BeCcTH onpezaeneHue Py,
Qp, Sp . JlaTh aHaA/IN3 OTyYEHHBIX PE3Y/IbTATOB.

[Topsi/IOK BBINOJHEHHUS: HA 3aHATHAX IMPOBOJUTCS pPEIICHUE IOCTABJICHHOW 3amadd B paboueit
TETpajIu.

3ajiaHus JUIsl CaMOCTOSTEIIBHON paboThl: MpOopadoTaTh JICKIIMOHHBIA MaTepHall, H3yYUTh PacUCThI
AIIEKTPUIECKUX HATPY30K.

IIpakTuyeckoe 3ansitue Ne2.
Bp100p 3aIUMTHBIX ANNAPATOB AJIsl JJIeKTPUUYeCcKOH ceTu HanpsixkenueM 0,4xB

[[enb paOOTHI: 03HAKOMUTHCS C BHJIAMU 3alUT IEXOBBIX 3JEKTPUUECKUX CETeH HaMpsKEHHEM JI0
1000 B.

3ajaHue: JUid MpeajaraeéMoil 3JEeKTPUYECKOW CXeMbl OMpeAeNuTh BHJBI 3allUT U BHIOpATh
3alllMTHBINA annapar (aBTOMaTUYECKUI BBIKIIIOUATENb).

[TopsAI0K BBIMOTHEHUS: HA JUCTAX MPUBOAUTCS (PPArMEHT ANEKTPUUYECKOM CXEMBI U pacyeT BHJIOB
3allUT ¥ 3allUTHBINA anmnapar.

3ajaHus IS caMOCTOSITENbHOW paboThl: MpopadoTaTh JIEKIMOHHBIM MaTepuan, HU3Yy4dTh
CYILIECTBYIOIINE BUJbI 3ALIUT LIEXOBBIX JIEKTPUUECKUX CETEH 03HAKOMUTHCS C BUJAMU 3aIUTHBIX
anmaparoB HanpsbkeHuem 10 1000 B . Pa3zo6patbcs B 0COOCHHOCTSIX SIEKTPUYECKOM CXEMBI 11eXa.

IIpakTnueckoe 3ansitue Ne3.
Onpenesenue Harpy3ku uexoBbix TII mo mokazaHusaM C4éTYMKOB

[lenb pabOTHI: MO MOKa3aHUSM CUETYMKOB, CHATHIX B HauOOJee 3arpy>kKeHHYI0 CMEHY, ONpEIeNIUTh
Harpy3ky uexoBbix TII (Pp, Qp, Sp, COS ¢).

3ajlaHue: 03HAKOMUTBCS C METOJOM KOHTPOJIS DJIEKTPUUECKON PHEPIMM B IEKTPUUYECKUX CETHX,
METOJAMHM pacyeTa JICKTPUIECKUX HATPY30K.

IIopsAOK BBINOJHEHUA: IO IOKa3aHUAM CYETYUKOB DIIEKTPUUYECKOW DHEPIUM OIPEHCIINUTh
Kod(PUIMEHT AJ pacyeTa Harpy30K OMpeIeTUTh pacueTHbIe Harpy3ku mnexoou TII.

@dopma oryera: Ha JIMCTaX NPUBOJATCS TaOJIMIBI C TMOKAa3aHUSAMHU CUYETYMKOB HJIEKTPUYECKON
Harpy3Ku, ONpeeNsioTcs pacyeTHbIe KO3(PPHUIIMEHTHI U pacueTHbIE HarPy3KH.

3aaHus Ul caMOCTOSATENbHON paboThl: MpOpaboTaTh JEKIHMOHHBIA MaTepHall, U3y4UTb BH]IbI
KOHTPOJIS 3JIEKTPUYECKON SJHEPTUU U METO/IbI OTIPEAEIICHHS] JIEKTPUYECKUX HAarpy30K

IIpakTHyeckoe 3ansTue Ne4.
Br100op u npoBepka ceyenust KabeJabHON JUHUU

[{enib paGoOTHI: O3HAKOMUTHCSI C MPUBOJIUMON INEKTPHUUECKONW CXeMOH, ee mapameTpaMu, BbIOpaTh
ceueHre KaOelbHBIX JIMHUIA U UX MapKy.

3ajaHue: Mo MPUBEJCHHBIM HAarpy304HbIM TOKaM MPOou3BecTH pacyet ceueHuit KJI.

QPopma oTUeTa: Ha JIMCTaX MPHBOIAWTCS JJICKTPHUECKash cxeMa (parMeHTa IEeXOBOH CceTH,
npuBoauTcs pacuer ceueHuid KJI.

3ajaHus JUlsl caMOCTOSITENbHON paboThl: MPOpadoTaTh JIEKLMOHHBIA MaTepuall, 0O3HAKOMUTBCS C
METOaMH BbIOOpa ceueHui KabeIbHbIX JIMHUI.
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IIpakTHyeckoe 3ansaTHe Ne5.

Omnpenesenne pacueTHON MOIIHOCTH 3aB0J1a, YPOBHS MAUTAIOLIETr0 HANPSIKEHUSI M MOIITHOCTH
KOMIIEHCHPYIOIINX YCTPOICTB

“eJ’IB [Za6OTBI: O3HaKOMUTBCSA C OCHOBHBIMH ME€TOJaMH OIIPCACICHUA MOIITHOCTEH HpC,Z[HpHHTHfI,

BBIOOPOM HANPSHKEHUH, MOLITHOCTHIO KOMIUIEKTYIOIIUX YCTPOMCTB.

3ajlaHue: 1Mo YCTAaHOBJIEHHOM MOIIHOCTH II€XOB 3aBOJa BbIOpaTh METOJ ONpeesieHUs] pacueTHOM
Harpys3Ku, OlpeNeInTh Harpy3Ky 3aBoja.
@®opma oTyeTa: Ha JHMCTaX MPUBOAUTCS YIPOILEHHAs B3JEKTPUUECKas cXeMma 3aBoja, TaOIHIIbI

YCTaHOBJIEHHBIX MOLIHOCTEH, pacueT MoIHocTel 3aBoaa Py, Qp, Sp.

3amaHusa Ui CaMOCTOSTEILHOMN Da6OTBII HU3y4UTb (bpal"MeHT BHGKTqueCKOﬁ CXEMbI 3aBoO/Ja,

CYIICCTBYIOIIUEC MCTOABI paCUCTa 3JICKTPUICCKUX HAIPY30K.

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Mid, UCIIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCHUIITIMHE

- OC Windows 7 Professional
- Microsoft Office 2007 Russian Academic OPEN No Level

- AaTHBHpYCHOE ITporpamMMHoe obecrnieuenue Kaspersky Security.

11. OMUCAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJI51 OCYIIECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo

Haumenosanue
3auamus Ilepeuens ocnoenozo N JIP, IT3
ayoumopuu
(VIx, JIP, I13, obopyoosanusn
KII, CP)
1 2 3 4
JIP JlaGopaTtopust nabopaTOpHbIE YCTAHOBKHU Ha No 1-4
ANEKTPOCHAOKEHHS 0aze pu3nYecKux Mojene,
OCHAIIIEHHBIX peaIbHbIM
000py/I0BaHUEM.
I13 JlaGopaTtopust - Ne 1-6
ANEKTPOCHAOKEHHS
KI1 (IUUI 2014 Yuranpaberii 3a1 Ne3 Oo6opynoBanue 15- -

rojia Habopa)

CPU 5000/RAM 2Gb/HDD
(Monurop TFT 19 LG 1953S-
SF);npuntep HP LaserJet P3005

CP

YwuranpHbli 3a1 No3

Oo6opynoBanue 15-
CPU 5000/RAM 2Gb/HDD
(Mounurop TFT 19 LG 1953S-
SF);npuntep HP LaserJet P3005
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

Onucanue GoHIA OLIEHOYHBIX CPEACTB (IIACMOPT)

N DJjIeMeHT POC
KoMIIe- Paszpen Tema
KOMIIETeHI[U U
TEHLHMHU
IIK-6 | cnocodonocts |1. Crpykrypa u| 1.1. Kimaccudukaims SJeKTpUIECKUAX ceTer
paccuuThiBaTh  |Mapamerpel cucteM| 1.2. INuraromme cetd
PEXKIMBI PabOTHI [>IEKTPOCHa0KEHHs | 1.3. BHYTPU3ABOJICKHE CCTH OTIPOCHI
0OBEKTOB 1.4. IlexoBble ceTH K 3a4eTy
rIpO(beCCI/IOHaJILHZ' Ocuognbie 3agaun 2.1. [Mpunrmmne moctpoerus COC 1+ 12
oif nesTenpHocTITHMA3ALIH COC | 2.2. Bonpockl 31eKTpOCHAOKEHH S
2.3. 3agaun ONTHMU3AIINH, oIpezieneHe
OINITUMAJIBHBIX NTAPaMETPOB NEKTPUUECKHUX CeTer
3. Mertoapr | 3.1. MecTa onpezeneHus pacueTHBIX HArpy30K Px3amena-
oTpeJieNIeHuUs 3.2. OcCHOBHBIE W [OIOJHUTEIBHBLIE METOIBI [TUOHHBIC
PacyeTHBIX OnpeJieNieHs PACYETHBIX HATPY30K [BOIIPOCHI
Harpy3ok 1+ 16
4.CunoBsle 4.1. BeIOOp 4MCIa U MOITHOCTH CHIIOBBIX
TpaHchopMaTopbl | TpaHC(HOPMATOPOB IITABHOM MOHU3UTEIHLHON
COC npennpusTuii | MOACTAaHIUHU
4.2. Omnpenenenue MOIIHOCTH LEXOBBIX
TPaHC(HOPMATOPOB € YYETOM KOMIICHCHUPYIOIIHX
YCTPOMCTB
4.3. KonctpykTueHOE BEITIOJTHEHHE
TpaHC()OPMATOPHBIX MOACTAHIUI
5. Dnexrpuueckue | 5.1. Bri6op CCUCHHSA BJI TTUTAFOIITIX
CeTH POMIPEINPUSATUH

HIpeAIPUATUN

5.2. Beibop ceuernus KJI Ha HampshkeHme BbIme 1
kB

5.3. IlpuMeHeHHe TOKOMPOBOJOB B JIEKTPUUECKUX
CEeTAX MPOMBIIUICHHBIX NPEANPUSITHH

6. Komnencanus

6.1. OGuMe noNoKEHUS

PEaKTUBHOM 6.2. TIlepemaua pEakTUBHOW MOIIHOCTH IO
MOILIHOCTH B | DJICKTPHYCCKUM CCTSIM
ANIEKTPUUECKHX
ceTsIX 6.3 CnocoObl  yMeHBLIGHUS  IOTPEOJICHHs
npeIpHATHiA pEeaKkTUBHOM MOIIHOCTH MPUEMHUKaMHU
JNIEKTPOIHEPTUH
6.4 BpIOOp KOMIIEHCHPYIOLIMX YCTPOMCTB BBILIE
1000 B 10 1000 B
6.5. banaHcoBbIi pacyeT KOMIIEHCHPYIOIIUX
YCTPOMCTB MpeAIpUSTHHA
7. 7.1. OCHOBHBIE TIOJOXXEHHS II0 COCTaBJIECHHUIO
Onektpobanancsl | 31eKkTpobasaHca MPOMIIPEIPHUITHHI
NPOMIPEANPUATHN | 7.2. 3a/iauu COCTaBISHUS deKTpobananca
8. Ompenenenne | 8.1.Meronnka onpeneneHus noTepb
HOTEeph JICKTPOIHEPTHH IPOMBIIIIIEHHOH YaCTOTHI
onexTpodHepruu B | 8.2. [Torepu B 2JIeKTpHUYECKOIT ceTH.
JNEKTPUYECKUX 8.3. OmpezieneHre 3KBUBAIEHTHBIX COITPOTUBICHUN
CeTsX 8.4. [otepu B TpaHcdopmaropax, B
OPEANPUATHH 3JIEKTPOIBUTATEIAX
9. KauectBo | 9.1. [lokazaTenu KauecTBa NEKTPOIHEPTUH
JJEKTPUIECKON 9.2. BiunsHHE HECHHYCOMIAJIBbHBIX PEXHMOB U
SHEPTHH Ha | HECUMMETPHUH HarpspKeHUS Ha paboty
NPEANPUATHAX B | 3JEKTPOOOOPYIOBaHMS  IJEKTPUYECKUX  CeTei
Bocrounoit Bocrounoit Cubupu
Cubunpu
10. Bri6op | -

27



HaIpsKEHUS
3IEKTPUUECKUX
ceTeit
OpeAnpusTuid B
YCIOBUAX
Bocrounoi
Cubupn

K-/

TOTOBHOCTE
obecreynBaTh
TpeOyemble
PEKUMBI u
3a7jaHHbIE
napameTpbl
TEXHOJIOTHYEC
KOro Iporecca
o 3aJaHHOHU
METOIUKE

1. Crpykrypa u

1.1. Kimaccuduranus 3JIeKTPHIECKUX CeTeH

napaMeTpel CHCTEM

1.2. IIuraromue cetn

AIEeKTPOCHA0KEHUS

1.3. BHyTpH3aBOACKHE CETH

1.4. IlexoBbIe ceTH

2. OcHOBHBIE 3a/1a4H

2.1. Hpuarmpms! moctpoerns COC

orrrumusarmu COC

2.2. Bonpockl 31eKTpocHa0KEeHHU S

2.3. 3amaun OIITHMU3ALIIH, oTIpeieIIeHIe
ONITHMAJIbHBIX MAPaMETPOB NEKTPUUECKHUX CeTel

3. Metoms! | 3.1. MecTa onpesieneHus pacueTHBIX HArPy30K
OTIpeNieIeHUs 3.2. OCHOBHBIE W IOITOJHUTEILHEIE METOIBI
pacueTHBIX OIIpeNIeTICHHs] PaCYETHBIX HArPy30K
Harpy3ok
4.CumnoBsle 4.1. Be16op 4mciIa ¥ MOIIHOCTH CHJIOBBIX
TparnchopMaTopsl | TpaHCHOPMATOPOB ITIABHOI NOHU3UTEIBLHOM

COC npennpusaTii

MNOJCTaHIIMU

4.2, OnpenerneHue MOIITHOCTH HIEXOBBIX
TPaHC()OPMATOPOB C YYETOM KOMIICHCHPYIOIIHX
YCTPOUCTB

CCTH

4.3. KoncTpykTuBHOE BBIIIOJIHEHUE
TpaHC(HOPMATOPHBIX MMOICTAHIIUN
5. Onekrpuueckue | 5.1. Bri6op CEeYEeHHUs BJI MMUTAIOIIAX

NIPOMIIPEANIPUATUI

MpeANPUATHIA

5.2. Beibop ceuenunst KJI Ha HanpspbkeHue Bbimie 1
kB

5.3. IlpuMeHeHnEe TOKOTIPOBOJOB B 3JIEKTPUIECKUX
CETSIX NPOMBIIIJICHHBIX IPEIIPUSITHI

6. Kommnencamus

6.1. OO0mMe HoNOKEHNS

PEaKTUBHOM 6.2. llepemaya peakTHBHOW MOIIHOCTH MO
MOIIHOCTH B | JJICKTPHYECKHUM CETAM
INEKTPUIECKUX
ceTSIX 6.3 CmocoObl  yMeHBIIEHUS  MOTPEOJICHUS
npempHsTHit PEaKTUBHOM MOIIIHOCTH MPUEMHUKaMHU
IIEKTPOIHEPTUH
6.4 BBIOOp KOMITCHCHPYIOIIHX YCTPOMCTB BHIIIE
1000 B o 1000 B
6.5. banaHcOBBIi pacyeT KOMIIEHCHPYIOIIUX
YCTPOMCTB NPEANPUATUIL
7. Onextpo- 7.1. OcCHOBHbIE TIONOXKEHHS IO COCTABICHHIO
GamaHChI aneKTpobaIaHca IPOMIIPETIPUSTHHA
MPOMIPEANIPUATHH | 7.2. 3a1auu COCTABJICHUS dICKTpoOaIanca

8. Ompenenenue

8.1.Metoauka OIpeIeJICHUs MoTeph

MoTeph AJIEKTPOIHEPTHH MTPOMBIIIITIEHHONW YaCTOTHI
SEeKTpOdHEpPIuu B | 8.2. [ToTrepu B 3JCKTPHUECKOM CETH.
9JIEKTPUYECKUX 8.3. OnpesencHre SKBUBAJICHTHBIX CONPOTHUBICHUN
CeTsax 8.4. ITorepu B TpaHchopMaTopax, B
l'IpGIII'IPI/IﬂTI/IfI IEKTPOABUTATEIISIX

9. KauectBo | 9.1. [lokasarenu kauecTBa MJIEKTPOIHEPTUU
3JIEKTPUUYECKOM 9.2. BimsHHE HECHHYCOMAANbHBIX PEKUMOB U
SHEPIruu Ha | HECUMMETPHH HATIPSDKCHUS Ha paboty
OPEANPUATHAX B | DJIEKTPOOOOPYJAOBAHUS  DJIEKTPUUECKHX  ceTei
Bocrounoit Bocrounoit Cubupu

Cubunpu

10. Bri6op | -

HaNpSHKEHUS

JJEKTPUYCCKUX
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ceTen
OpeAnpusTuid B
YCIOBHAX
Bocrounoit
Cubupu

2. DK3aMeHAIlMOHHBbIE BOMPOCHI / BOMPOCHI K 3a4eTy

Ne Komnerermys BOITPOCHI K 3AYETY Ne u HAaUMeHOBaHHe
n/n | Kox | Onpenenenne pasaena
1 2 3 4 5
CHOCOOHOCTH 1. Kmaccudukanms 3J1eKTpHIecKIX ceTeit 1.CrpyxTypa u
paccuuTHIBaTh 2. [uraromue cetu napameTpsbl CHCTEM
PEIKHMBI 3. BHyTpH3aBoJICKHE CETH AIIEKTPOCHAOKEHHUS
1 |TK-6 paboThI 4. llexoBble ceTH 2.  OcHOBHBIE 3312y
. 00BEKTOB 5. [Mpunnumnst noctpoenust CIC onTumm3aiuun COC
npodeccuonans | 6. Bompock! 3JieKTpOCHA0KEHUS
HOM 7. 3agaun ONTUMM3ALMH, ONpe/eNeHHe ONTUMAIBHBIX | 3.MeToanl
JeATEIBHOCTH MapaMeTpOB AIEKTPHICCKUX CETEH oTpeeaeH s
8. Mecra onpeneneHns pacdeTHBIX HarPy30K PACUETHBIX HATPY30K
9. OCHOBHEBIE u JOIIOJTHUTCIIBHBIC METOABI | 4.CUI0BBIE TpaHC(I)Op-
OTIpEICTICHUSI PACUETHBIX HATPY30K maropsr COC
10. Bpibop wumcma ©W  MONIHOCTH  CHIIOBBIX HpeanpUATHiA
TOTOBHOCTh TpanchopMaTopoB TJI1aBHOM TIOHU3UTENBHOU
obecreunBaTh MOJICTAHINH
TpeOyembie 11. Ornpenesnenue MOIIHOCTH LIEXOBBIX
PEIKHMBI u | TpaHcopMaTopoB ¢  y4ETOM  KOMIICHCHUPYIOLIUX
2. 3aJJaHHBIE YCTpOICTB
HK-7 napaMmeTpsl 12. KonctpykTuBHOE BBIIIOJIHEHUE
TEXHOJIOTHYECK | TpaHC(OPMATOPHBIX MMOJCTAHINI
oro  mporecca
o 3aJaHHOU
METOIUKE.
No | Komnerenmui 9K3AMEHALIMOHHBIE BOIIPOCHI | Ne n naumenoBanne
n/n | Kox | Onpenenenne pasaena
1 2 3 4 5
CHOCOOHOCTH 1. Bei6op ceuyenus BJI nuratomux npomnpeanpustuii 6. Komnencarms
paccuMThIBaTh 2. Beibop ceuenns KJI na Hanpspxkenue Boiie | kB [PEAKTUBHOM MOIIHOCTH B
PEKHMBI 3. IIlpuMeHeHne TOKOIIPOBOJIOB B 3JIEKTPUYECKUX CETAX PIICKTPUUECKHUX CeTsX|
1 MK-6 paboTsI MPOMBIIUICHHBIX TPENPUSITHI MpeANPUSTHI
: 00BEKTOB 4. O0mmue nojaoKeHus e
npodeccronans | 5. Ilepemaua  peakTHBHOU MOIIHOCTH 1o H'pe;fg;E?:;CKHe cem
HOM JNEKTPUUECKUM CETSIM
JIeSITETBHOCTH 6. CriocoObl yMEHBIICHHS TOTPEOJICHUS PEaKTHBHOM 7. 3HeKTpO6aHVaHCH
MOIIHOCTH IPUEMHHKAMH 3JIEKTPOIHEPTUU pOMITp AP AT
7. Beibop xomneHcupyromux yctpoiicts Beime 1000 B 8. Onpenenenne
10 1000 B rioTeph
8. BamaHCOBBI pacyeT KOMICHCHPYIOUHX ycTpoiicts | O71CKTPOIHCPTHH B
npeapusTHii OMEKTPUMECKHX  CETAX
9.  OcCHOBHBIE NONOKEHHS 1O  cocTaBleHuro | LPCAIPUATHR
TOTOBHOCTB aneKTpodananca MpoOMIPEIIPHUITHHA 9.Kauecrso .
obecrieunBaTh 10. 3agaun cocraBieHus dIeKTpodaIaHca SJICKTpHYCCKOH
TpebyeMble 11. MeTosuka omnpeseieHus NOTeph daeKTpodHeprun | JHCPTHH Ha
PEKHMBI U | MPOMBIIUICHHONW YaCTOTHI HpCANPUATIIX B
3a/1aHHbIC 12. TloTepu B /I€KTPUYECKOH CETH. Bocrounoii Cubupu
2 HapaMeTpebl 13. Onpezenenye S5KBUBAJIEHTHBIX COMPOTUBIICHHIA 10.Bri6op HAUPSDKCHIA
" | IIK-7 | texnonormueck | 14. ITotepu B TparchopMaTopax, B dnekrTpoasuraresx | »ICKTPHICCKUX  CETCH
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JJIEKTPOOOOPYAOBaHUS B
Bocroynoii Cubupu

oro mporecca | 15. [Toka3aTenu kauecTBa IEKTPOIHEPTHH TIpeapPUATHI B
1o 3agaHHOM | 16. BiusHME HECHHYCOMJANBHBIX PEXKUMOB U | ycloBusX Bocrounoi
METOJMKE. HECUMMETpPUH HaMpsKEHUS Ha pabory | Cubupu

QJICKTPUYCCKUX

CCTAX

3. Onucanue nokaszaresieil 1 KPpUTepHeB OLleHMBAHUS KOMITIeTEeHIUIt

Iloka3zarenn Onenka Kpurepun
OOyuatomumiics TIyOOKO W MPOYHO
YCBOWJI MPOrpaMMHBIA Matepuail |
JEMOHCTPUPYET:
- BCECTOPOHHEE 3HAHUE IPOrPaMMHOIO
3HATH: Marepuaa;
(IK-6) OTJIMYHO | - YMEHUE [PABUIBHOIO IPUMEHEHHUS
- METO/IBI pacuéra pe>KUMOB PadOTHI CUCTEM OCHOBHBIX TOJIO)KEHHI MHPOrpaMMHOIO
3J'I€KTp0CHa6)KeHI/IH Marepuaia,
(ITK-7) - BIIajeeT BCEMHU HABBIKAMH,
- METObl 00CCIICUECHUS PEKUMOB PaOOThI NOJIYYEHHBIMH B XOJA€  HM3y4YEHHS
CHCTEM DJIEKTPOCHAOKEHHS IIPOrpaMMHOTO MaTepHaJIa.
YMeTh:
(TIK-6) OOyyaromuiicss J€MOHCTPUPYET:
- paccuUuTHIBATh PEKHUMBI PAOOTHI CUCTEM -HCAOCTATOYHO OJIHOE 3HaHHUC
AIIEKTPOCHAOKEHUS [IPOrpaMMHOI0 MaTepuaia;
(TIK-7) Xoporo 1 _ IIPUMEHEHUE C HECYLIECTBEHHBIMU
- o0ecreunBaTh PEKUMBI pabOThI CUCTEM OmMUOKAaMU  OCHOBHBIX  ITOJIOKEHHIA
EKTPOCHAOKEHUS IIPOTPaMMHOTO MaTepuaIa.
BJIaJIeTh:
(TIK-6) OOyuaromuiics JEMOHCTPUPYET
- HABBIKAMU PacyéTa PeXKUMOB paboThl cuctem | YAOBJAETBO | 9aCTUMHOC  3HAHMC  IIPOTPaMMHOTO
IIEKTPOCHAGKEHHIS PUTEJIBLHO | MaTepuajga W JONYCKaeT OIIMOKU B
(TIK-7) OTBECTE.
- HaBbIKaMH 00ECIIEYCHHUS PEKUMOB Pa0OTHI OOGyuaromuics AOMyCTHII
CHCTEM DJIEKTPOCHA0KEHHS HEyIOBICT CYLIECTBEHHbIE OIIMOKU MPU OTBETE HA
BOIIPOCHI, Ha JIOTIOJTHUTEIIbHBIE
BOPHUTEJIbH i
BOIIPOCHI J1aBaJI HEIIPABUJIbHBIE OTBETHI;
° BCE  BBIIICYKa3aHHbIC pa3leiibl  He
YCBOEHBL.

4, MeToauueckue MaTepuajibl, ONpeaAcadI0mue
yMeHHﬁ, HABBIKOB H ONIbITA J€ATCIBbHOCTH

npoueaypbl OLeHMBAHUSI 3HAHUIM,

I[I/ICI_II/IH.III/IH& Pabora cucrem BHCKTpOCHaG)KCHI/IH B YCJIOBUAX BOCTOYHOH CI/I6I/IpI/I HallpaBJICHA Ha

O3HAaKOMJICHHE C TMPOEKTHUPOBAHUEM DJIEKTPUUECKMX CETEH MpeaupHUsaTUH,

Ha [OJIy4eHUE

TEOPETUYECKUX 3HAHUM M MPAKTHYECKUX HABBIKOB IO JKCIUTyaTallMM 3JIEKTPOYCTAHOBOK
NPEANPUATHI Uil UX JAJTbHEWIIEr0 HWCIOJb30BaHHUS B MPAKTHYECKOW NIESITEIBHOCTH C YUETOM
pernoHanbHOM crienudukn CHOMPCKOro peruoHa.

N3ydeHune quCUUIUIMHBI PETYyCMATPUBAET:

— JIeKIIMH,
— nabopaTopHble pabOTHI;
— TpPaKTUYECKHE 3aHATHS;
— 3auer;

— DK3aMeH.

B xone ocBoeHus paszmena | CTyOeHTBI JOJKHBI YSACHHUTH

BUJIbl DJIEKTPUYECKUX CETEH
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HPEANPUATHHA, UX MECTO B CUCTEME JIEKTPOCHAOKEHHS.

B xonme ocBoeHms pasnena 2 CTyAEHTHI JOJDKHBI O3HAaKOMHUTBCS C METOJAaMM ONTHMHU3ALUHU
JIEKTPUUECKUX CETEH, X MPUMEHEHUH NP IPOEKTUPOBAHUN CUCTEME AIEKTPOCHAOKEHHUS.

B xome ocBoenus pasgena 3 CTYACHTHI JOJDKHBI O3HAKOMHUTBCS C METOAAMHU pacydera
JIEKTPUUECKUX HArpy30K, UX IPUMEHEHUEM B PA3JINYHbIX y3JIaX CUCTEM DJIEKTPOCHAOKEHHUS.

B xome ocBoenust pasgena 4 CTyOeHTBHl JOJDKHBI O3HAKOMUTBCS C THUIAMHM  CUJIOBBIX
TpaHc(hOpMaTOPOB, BHIOOPOM UX KOJIMUYECTBA U MOIIHOCTH.

B xome ocBoeHus paszzmena 5 CTYOEHTHl JIOJDKHBI  O3HAKOMHUTBCS C  Pa3iIMYHBIMU
JIEKTPUUECKUMH CXEMaMU MPEANPUITUN U UX IPUMEHEHUEM B CHCTEMax 3JIEKTPOCHAOKEHUS.

B xone ocBoenus pazznena 6 CTYACHTHI TOJKHBI O3HAKOMHUTBCS C TUIIAMHA KOMICHCHUPYIOIIUX
YCTPOMCTB, X BEIOOPOM U METOIaMHU YCTAHOBKHU.

B xone ocBoeHus pazzena 7 CTyA€HTHI JOJDKHBI YSCHUTB 33J]a4i COCTAaBJICHUS dJIEKTpobaIanca
IPENIPUATHN, UX PEAIU3ALHIO.

B xome ocBoenusi pasgena 8 CTYINEHTHI JOJDKHBI YSCHUTH METOJABI ONPENEICHUs IMOTEepPh
JNEKTPUYECKOM SHEPTUU U UX PAaCyeT B AIEMEHTAX JIEKTPUUECKUX CETEH NPEIIPUATHH.

B xome ocBoenust pasmena 9 CTymeHTBHl JIOJDKHBI YSACHUTH TIOKa3aTeid KadecTBa
JIEKTPOIHEPIUH U MX BIMAHUE Ha palboTy 3JEKTpUYECKUX ceTeil mpennpustuil B Bocrounoit
Cubupu.

B xome ocBoenus pasgena 10 cryneHTHl [JODKHBI  YACHUTh YPOBHM — HalpsDKEHUM
IIEKTPUYECKUX CETEW M MX pacyeT JJIsl CUCTEM AJIEKTPOCHAOKeHUs mpeanpustuil B BocrouHoit
Cubupu.

HeoOxonuMo oBnafeTh HaBBIKAMH W YMEHHSIMH TPUMEHEHUS W3YYEHHBIX METOJIOB IUIf
CXEMHBIX PEHICHUI MO BBIOOPKE AIEKTPUUYECKUX CETEH MCIOJIb30BAHUS CUJIOBBIX aIlllapaToB, MX
BBIOOp B CXeMax, YCJIOBHsSI DKCIUIyaTallld, O€30MacHOCTh OOCITYXHBaHHUS OOOpPYHOBaHUS CHCTEM
ANEKTPOCHAOKEHHUSA, TPUMEHEHUS M pealu3aldd TeX WM HMHBIX TPOEKTOB B KOHKPETHBIX
CUTyaIUsX.

PaGora ¢ nuTepaTypoil SBISETCS BaXXHEHIIUM DJJIEMEHTOM B TMOJIYYEHHWU 3HAHHUM 110
mucrurinae. [Ipexae Bcero, HEOOXOAMMO BOCIIONB30BAThCA CIIHCKOM PEKOMEHIYyeMOi Mo JaHHOH
JUCLHUIUIMHE JIATEPATYpOil. JIOMOJIHUTENbHBIE CBEACHUS M0 M3Y4a€MbIM TE€MaM MOXHO HAWTH B
nepuoanyeckou neyatu u HrepHere.

[IpeaycMoTpeHO TpoOBeNEeHHE ayIUTOPHBIX 3aHATUN (B BUIE JICKIUH, JTaOOPATOPHBIX W
MPAKTUYECKUX 3aHATUI) B COUETAHUU C BHEAYAUTOPHON pabOTOH.
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Ipunoxenne 2

AHHOTAIIUA
paboueii nporpaMMbl TUCIANIMHBI

Pabora cucrem 3s1eKTpocHAOKeHUs B yCJa0BUsIX Bocrounoit Cudupu
(nas 2015, 2016, 2017, 2018 rogos Habopa)

1. Heab u 3aa1a4n TUCHUILIHHBI

Llenpto M3y4eHUs TUCHMIUIMHBI SBJISIETCS: MOJATOTOBUTH oOOydarommxcst K pabore 110
IPOEKTHUPOBAHUIO U KCILTyaTallUU 3JIEKTPOOOOPYA0BAHUS FNEKTPUUECKUX CETEH MPOMBIIIIEHHbBIX
IPEANPUATHM; K BBIIIOJHEHUIO IIPOEKTOB MIEKTPUUYECKUX CETEH NMPOMBILITICHHBIX IPEANPUATHNA 110

1000B

u Bbeime 1000B; k mnpoBeneHUIO UCCICAOBAHWI HAMNpPABICHHBIX HA TMOBBIIICHUE

HYKOHOMHYHOCTH M HaJICXKHOCTH PAOOTHI AIEKTPHUECKUX CETEeH TMPEATPHITHN.

3anaueil n3ydeHus: TUCHUIUIMHEI SBISIETCSA: YCBOCHHE O0YYAIOIUMICS OCHOBHBIX MPUHIIAIIOB
IPOEKTHUPOBAHUS IEKTPUUECKUX CETeH B 3aBHCHMOCTU OT XapaKTEPUCTHKH MPEANPUATHH U HUX
MECTOHAXO0XAEHUs B yciioBusAX Bocrounoit Cubupu.

2.

CTpykTypa 1M cUMNIHHbI

2.1 O0u1ast TpyI0eMKOCTh TUCHUIUIMHBI cocTaBisieT 180 yacoB, 5 3a4eTHBIX eTUHUIL

1.2 OcHOBHBIE pa3/ieibl TUCIUILTAHBL:

CrpykTypa 1 mapaMeTpbl CUCTEM 3JIEKTPOCHAOKEHUS

OcHoBHbIe 3a7a4u ontuMuzanuu COC

MeTtoapl onpenesieHnst pacueTHBIX HArpy30K

Cunossle Tpanchopmaropsl COC npeanpustuit

DNEKTPUYECKUE CETH NPEANIPUATUI

KoMneHncanus peakTHUBHOM MOIIHOCTH B 3JIEKTPUYECKUX CETIX MPEATIPUATHI
OnexTpoOanaHChl MPOMITPEIIPUATHHA

Omnpenenenne NoTepp IEKTPOIHEPTUU B AIEKTPUUECKUX CETIX MPeaNpUATHH
KavecTBo amekTprueckoii sHeprun Ha npeanpusaTisx B Bocrounoit Cubupu
Bo160p HanpsiKeHUs 3JEKTPUUECKUX CeTel MpeanpusIThid B yciioBusAxX BocrouHnoit

Cubupu

3. [lnanupyeMsble pe3yJbTaThl 00yueHHs (MepedeHb KOMMeTEeHIHIA)

[Tporecc n3ydeHus TUCIUTUTMHBI HANIPaBJIeH Ha (OpPMUPOBAaHHE CIIETYIONTNX KOMITETESHITHA:
[TK-6- cnocoOHOCTh PacCUUTHIBATH PEKUMBI pab0ThI 0O0BEKTOB MPO(hecCHOHATEHON

JESITENBLHOCTH,

[IK-7 -  roroBHOCTh oOecmeyuBaTh TpeOyeMble pEXUMBI U 3aJaHHbIE TapaMeTphl

TEXHOJOTHYCCKOTIO IMponecca 1mo 3aJIaHHOM METOJINKE.

4. Bua npomMeskyTOYHOM aTTecTallMu. SK3aMEH, 3a4eT

32



AHHOTAIUA
paboueii nporpaMMbl TUCIUANIMHBI

Pabora cucrem 3j1eKTpoCcHAa0:KeHH B ycJaoBUAX Bocrounoit Cudupn

(nas 2014 roga naéopa, 3a04H0ii GopMbI 00yUeHNS)

3. Ileap u 3aa9u IUCHUIIHHBI

Ilenpto M3ydyeHUs JUCLMIUIMHBI SBJISETCS: MOJATOTOBUTh OOydaromuxcs K pabore 110
IPOCKTHPOBAHUIO M IKCIUTyaTallUU 3JIEKTPOOOOPYAOBAHUS IEKTPUUECKUX CETEH MPOMBIIIICHHBIX
HPEANPUATHI; K BBIITIOJHEHUIO IPOEKTOB NIEKTPUUYECKUX CETEH MPOMBIIUIEHHBIX MPEeIIpUiTHIl 10
1000B wu Bbume 1000B; x mpoBENEHUIO HCCIEIOBaHUIM HANpaBICHHBIX Ha IOBBILLIECHUE
SKOHOMHUYHOCTHU M HaIEKHOCTH PabOThI JIEKTPUUECKUX CEeTeH MPeaIpUATHH.

3az[aqel71 N3YUCHUA TUCHUIIIMHEI ABJIACTCA: YCBOCHHC O6y‘laIOI_HI/IMI/ICH OCHOBHBIX IIPUHIHXIIOB
MMPOCKTUPOBAHHUA BJICKTPUUICCKHUX CeTe B 3aBHCHUMOCTH OT XapPaKTCPUCTUKHU Hpe)lnpmnnﬁ n ux
MECTOHAXOKACHUSA B YCIIOBUAX Bocrounoit CI/I6I/IpI/I

4. CTpyKTypa IMCUHIIMHBI

2.1 O6miast Tpy1I0eMKOCTh TUCIUTIUIMHBI cocTaBiisieT 180 yacoB, 5 3a4eTHBIX eUHUIY

1.3 OcHOBHBIC pa3aeIbl TUCITUTUINHBI:

CtpyKTypa U nmapaMeTpsl CUCTEM SJIEKTPOCHAOKEHUS

OcHosHble 3aaaun ontuMuzanuu COC

MeTto1bl OnIpeeNieHNs pacueTHBIX HArpy30K

Cunossie Tpanchopmaropsl COC npeanpusTuit

DneKTpUYecKrue CEeTH NMPEeANPUATUI

KomneHncanys peakTHBHON MOITHOCTH B 3JIEKTPUUECKUX CETSIX IPEANPHUITHN
OnekTpobanaHchl MPOMIIPEANPUATHI

Omnpenenenne NOTeps IEKTPOIHEPTUN B MIEKTPUUECKHUX CETAX MPEANPUATHH
KauecTBo anexkTpruyeckoil sHepruu Ha npeanpusatusx B Bocrounoit Cubupu
Bo160p HanpsiKeHUs 3JEKTPUUECKUX CeTel MpeanpusIThid B yciioBusAxX BocrouHnoit

Cubupu

3. [lnanupyemMsble pe3yJbTaThl 00yueHHs (MepedeHb KOMMeTEeHIHI)

[Tporecc n3ydeHus QUCIUTUTMHBI HATIPaBJIeH Ha (JOpMUPOBAHHE CIETYIONUX KOMITCTEHITHIA:
[TK-6- cnocoOHOCTh PacCUUTHIBATH PEKUMBI pabOTH 00bEKTOB NMPO(hecCHOHATEHON

JESITENBLHOCTH,

[IK-7 -  roroBHOCTh oOecmeuyuBaTh TpeOyeMble pEXUMBI U 3aJaHHbIE HapaMeTphl

TEXHOJOTHYCCKOTI'O IMponecca 1mo 3aJIaHHOM METOJINKE.

4. Bua npomMe:kyTouHOM aTrectanmuu: 3k3amed, KI1
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IMpunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbl Ne OT« » 20 I.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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[TporpamMma cocTaBiieHa B COOTBETCTBUU C

- (hemepa’bHBIM TOCYAAPCTBEHHBIM OOPa30BaTENbHBIM CTAaHAAPTOM BBICHIETO 00pAa30BAHUS
no HanpasieHuto noArotoBku 13.03.02 DiieKTpo3HEpreTuka M AIIEKTPOTEXHUKA (YpOBEHBb
OakanaBpuata) oT «3» ceHTs0ps 2015 1. Ne955;

- (ms 2014 roma mabopa) yueousiM mianom O@I'BOY BO «bpl'V» mis 3a04nHoil hopmbl
00yueHus ot «3» urosst 2018r. Ne413

- (w1 2015 roma Habopa) yuebHbM ianom ®I'BOY BO «bpl'Y» mis ounoit dopmbl
00ydenus ot «12» HosiOps 20151, Ne701, 3a0unoit hopmbl 00yueHus oT «12» HosOpst 20151, No701;

- (m1s 2016 roma HaGopa) yuebubiM 1utanom ®I'BOY BO «bpl'V» mis ounoit dhopmbl
o0yueHust ot «6» utons 2016r. Ne429, 3aounoii popmsl 00ydeHust ot «6» uroHst 2016r. Ned29 nns
3a0YHOM YCKOPEHHOU (opMbI 00ydeHHs 0T «6» uioHs 2016r. No429;

- (mmsa 2017 roma Habopa) yueOHbIM TwiaHoM OI'BOY BO «bpl'Y» mis ounoii (hopmbl
o0yueHus ot «6» mapta 2017r. Nel25 , 3aounoit gopmbl oOyueHus ot «6» mapta 2017r. Nel25

JUTSI 320YHOU yCKOpeHHOU (hopMbl 00yueHus oT «4» ampens 2017r. Ne203;

- (mmsa 2018 roma Habopa) yueOHbIM TwiaHoM OI'BOY BO «bpl'Y» mis ounoii hopmbl
oOyuenus ot «12» mapta 2018r. Nel130, 3aounoii hopmer 00yuenust ot «12» mapta 2018r. Nel130.

IIporpammy cocraBumiI:

Crpymensk A.B., nonent kag. Ou), K.T.H.

Pabouas nmporpamMma paccMOTpeHa 1 yTBEpKACHA Ha 3aceqaHuu kKadeapsl Dud

OT «__» pnekabps 2018 r., mporokon Ne

3aBenytomiuii kadeapoit Dud Bbynaros FO.H.
COI'ZTACOBAHO:
Hupextop OuOIMOTEKH T.®. CoTHuK

PaGouas nmporpamMma 0)106peHa METOINYECKON KOMHUCCHEN (I)aKyJ'H:TCTa 3HCpI‘CTI/IKI/I N aBTOMaTUuKHU

OT «___» _ Jekabps 2018 r., mpoTtokoi Ne

[Ipencenarens MeTOANMYECKON KOMUCCHH (PaKyIbTETa VaesaunoB A/l
COI''TACOBAHO:

Havanpauk

y4eOHO-METOIUUECKOr0 YIpaBICHUs I'.I1. HexxeBeny

Perucrparmonnsbiii Ne
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