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Pabouast nporpaMma IUCHUIUIAHBI « DJIEKTPOIHEPTETUKA» ISl aCHUPAHTOB CHEIUATBHO-
ctu 2.4.3 «Dnekrposnepretukay / aBT. I'.S1. Barun — Huwxuauit Hosropoa: HI'TY, 2022. -
19c.

Pabouas nmporpamma npeaHazHayeHa Juisi METOANYECKOr0 COMPOBOXKACHHMS MTPENoia-
BaHUS JMCUMIUIUHBI (MOAYIS) «DJIEKTPOIHEPTEeTHKA» aCIUpaHTaM O4HOM (Gopmbl 00yue-
HUS IO CHEUATBHOCTU 2.4.3 « DNEKTPOIHEPreTHKAY.

Pabouass mporpamMma JHCHUIUIMHBI COCTaBJI€HA B COOTBETCTBHM C TPEeOOBaHUSIMU
CJIEYIOINX HOPMATUBHBIX TOKYMEHTOB:

1. ®enepanbHple TOCYyNapCTBEHHBbIE TPEeOOBaHUS K CTPYKType IpPOrpaMM MOATOTOBKH
HAyYHBIX U HAYyYHO-TIEArOTMYEeCKUX KaJpoB B aCUpPAHType - Ipuka3 MunoopHayku Poc-
cun oT 20.10.2021 r. Ne 951.

2. [Tacriopt HayuHOU crneruanbHOCTH 2.4.3 «DIEKTPOIHEPTeTUKA», pa3pabOTaHHBIN JKC-
nepramu BAK MwunoOpHayku Poccun B pamkax HoMmeHknaTypbl HaydHbBIX CHEMAIBbHO-
CTeH, yTBEepkAeHHOU NpukazoM MunoopHayku Poccun ot 24.02.2021 r. Ne 118.

3. YueOnsiii iian HI'TY mo mporpamme moAroTOBKM HAYYHBIX U HAYYHO-TIEAArOTUYECKUX
KaJIPOB B aCIUPAHTYPE 0 HAYIHOU CIIEUATLHOCTH 2.4.3 « DIEKTPOIHEPTETHKAY.

4. [TporpaMMa KaHIUAATCKOTO SK3aMEHa MO CIeNUanbHOCTH 2.4.3 « DNIEeKTPOIHEPTETUKAY.

Fa
ABTOD // 171.4&/ I'.41. Barun

N4 (nt)lrmcs)
21 urons 2022 r.

© Barun I'.41., 2022
© ®I'bBOY BO HI'TY, 2022
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1 IIeJIb H 3aJa491 OCBOCHHUA JUCIHUITIINHBI

Leab ocBoeHUs1 AUCHUILVIMHBI: POPMUPOBAHUE U PA3BUTHE Y ACTIUPAHTOB 3HAHUU U
YMEHHM, MO3BOJIIOIIMX OCYIIECTBIATH INIAHUPOBAHUE U NPOBEACHUE HAYYHBIX HCCIENO-
BaHMUI B 00JIACTH MPOEKTUPOBAHUS M 3KCIUTyaTallU AJIEKTPOCTAHLUM, ANEKTPUUECKUX Ce-
TEW, aHAJIM30M PEXKUMHBIX [aPAMETPOB U YCTOMUYMUBOCTH IJIEKTPOIHEPTETUUECKUX CUCTEM,
YCTPOUCTB PEJIEMHOW 3alIUThl U aBTOMATHYECKOIO YIIPABICHHUS B DJIEKTPUYECKUX CHUCTE-
Max.

3agaum:

— (QopMHUpOBaHUE HABBIKOB U YMEHUM B 00J1aCTU TEOPUU U MPAKTUKU IJIEKTPOIHEPTETUKH;
— U3yYEHUE OCHOBHBIX METOJIOB HaY4YHBIX HCCIIEAOBAHUN, IPUMEHAEMbIX B JaHHOW 00Ja-
CTH;

— OCBOEHHE KJIFOUEBBIX MOAX0/I0B K UCCIIEJOBAHUIO OOBEKTOB 3JIEKTPOIHEPTETHKHU.

2 MecTo AUCHUIIIMHBI B CTPYKTYPe MPOrpaMMbl aCIIUPAHTYPbI

JuciuminHa (MOAyJb) «DIJIEKTPOIHEPreTHKay BKIOYEHAa B OJIOK 00s3aTENbHBIX
JTVCUUIUINH, HAMPABJIEHHBIX HAa MOATOTOBKY K Caue KaHIHMJIaTCKOro 3K3aMEHa.

JHuciuminHa 0a3upyercs Ha 3HAHUSAX, MOJYYECHHBIX aclMpaHTaMu B Pe3yJibTare
OCBOEHHUSI 00pa3oBaTeNbHOM MpOrpamMMbl  BBICHIETO 00pa3oBaHUsl  (MarucTparypa,
CTICIIUAJIUTET).

HaumenoBanue 6moka | Cemectp, B TpyaoeMKOCTh TUCHIUTITHHBI Bun npomexy-
KOTOPOM 3aYyeTHBIC Yacel TOYHOM arTe-
IPENONACTCS | oy | OOMmas B tom uyucne CTaluu
AUCHUIUIMHA Aynutopnas | CPO
OO0s3arenbHast 6 3 108 24 84
JTUCIUTITINHA
HUTOI'O 3 108 24 84 DK3aMeH

3 CTpyKTypa M cofep:KaHue JUCHUILTHHBI (MOXYJIfA)

OOmas TpyI0eMKOCTh TUCIUIUTHHBI cocTaBiseT 3 3aueTHbie eauuullbl (108 gacos).

Bepcu}l: 1' 0 KBe3 noo QoKymenm Oeit 3 cymox nocne pacnewamxku. [lama K9 y3 NQ Cmp 4 uz 19

u epems pacnevamiku:
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3.1 CTpyKTypa IMCHUILIUHBI (MOIYJIs1)

JlucuumnnuHa npenoaercs B 6 ceMecTpe.

HauMeHnoBauue Oo0obem yqeﬁﬂoﬁ paﬁoTbI (B qacax) BHI[ UTOTrOBOIrO
AUCUHMILINHBI KOHTPOJIA
Ne Bcero | Beero N3 aynutopHbIX Cawm. P
n/n aynur.

Jlexn. | JIab. | Ilpak.| KCP. | paGora

1 DIIEKTPOIHEPTETH- 108 24 24

<a - - - 84 DKk3aMeH
3.2 Conep:kanue TUCHUILIHHBI (MOTYJINA)
3.2.1 Pa3nesibl AMCHUILITHHBI (MOTYJIS1) M BUABI 3aHATHH
Ne HaumeHoBaHue pa3zjaesa Buabl yueOHoii padoThI CamocrosiTebHas
TPYI0eMKOCTh (B uacax pa6ora (CP)
pa3ieia JAucuunimHbl Py ( )
Jlex. | JIa6. | IIp. | KCP
1 CocTosiHUE U pa3BUTHE IEKTPOIHEPTETUKH B 2 - - - 14
Poccun u mupe
2 DyeKkTpuYecKas 4acThb 3JIEKTPOCTAHIHN 4 - - - 20
3 Pesxxumbl paboOTBl OCHOBHOTO 3JIEKTPOOOOPY- | 2 - - - 16
JIOBAHUsI DIICKTPOCTAHIIUI
4 [TpoeKTHpOBaHUE HIECKTPOCTAHIIHIA 2 - - - -
5 DEeKTPOIHEPTeTUIECKUE CHCTEMBI U CETH 4 - - - 19
6 | DIeKTpUUECKHE MOCTAHIMH 2 - - - -
2 DNEeKTPOCHAOKEHUE TOPOIOB U MPOMBIIIICH- 2 - - -
HBIX NPEANPUITHN
8 [TepexoJHBIE IPOLIECCHI B AIIEKTPOIHEPTETH- 2 - - -
YECKUX CUCTEMAxX
9 Peneiinast 3a1uTa 1 aBTOMaTHYECKOE yIIpaB- 2 - - - 20
JICHUE JJIEKTPOIHEPTETHUECKIX CUCTEM
IIpuMeHeHne Teopun BEPOSTHOCTEN, TEOPUU
10 10100HsI ¥ BEIYUCITUTENBHOI TEXHUKH K aHa- 2 - - -
JM3Y PSKUMOB pabOThI IICKTPOCTAHIIUH, Ce-
TEU U CUCTEM
uroro: | 2 | - - - 84

Bepcu}l: 1' 0 KBe3 noo QoKymenm Oeit 3 cymox nocne pacnewamxku. [lama K9 y3 NQ Cmp 5 uz 19

u epems pacnevamiku:
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3.2.2 Conep:xkaHue pa3ieioB AUCHUILITHHBI (MOXYJINA)

Ne HaumenoBanue
n/m | paszzaena (TEMbI)

Coneprxanue pasjena
(TembI)

®dopma npose-
JIEHUS 3aHATHI

1 2

3

4

1 CocrosHue u

pa3BUTHE DJICK-
TPOIHEPTETUKH
B Poccun 1 mu-

pe

CrpykTypa snekrposnepretukd B Poccuu. O030p coBpemeH-
HOTO COCTOSIHUS 3NIEKTpodHepreTuku B Poccun. Lens u 3agaun
mepeBojia dIeKTpodHepreTiku Poccnm Ha mmdpy. Cocrosame
Pa3BHUTHS SIEKTPOIHEPTETHKH 32 PyOEKOM.

Jlekun

2  Druexrpuyeckas
4acTh ANEKTPO-
CTaHLINI

Tunsr  snextpocTanmuii. OCOOEHHOCTH TEXHOJIOTHYECKOTO
npouecca (QyHKIMOHUPOBAHMS SJICKTPUYECKUX CTAHIMHA pas-
JIMYHOTO THIA. Bompockl 3Kooruu mpu 3KCIUTyaTallul 3JIeK-
TPOCTaHLIUM.

I'paduky Harpy3ku 3JE€KTPUYECKUX CTAHIMH M MX PETYIHPO-
BaHMe. BnusHue pocTa €IUHUYHONM MOIIHOCTH T'€HEpaTOpOB,
CHJIOBBIX TPaHC(HOPMATOPOB, SIEKTPOABHUrATENeld U DIEKTPO-
CTaHLMUH B LIEJIOM HA [TOCTPOCHUE CXEM IEKTPUUECKUX COCIHU-
HEHHUH JIEKTPOCTAHIMK U TPEOOBaHUS K 3MEKTPUUECKUM alra-
paTaM U IPOBOJIHUKAM.

OcoOEHHOCTH CTPYKTYPHBI TJIABHBIX CXEM U CXeM COOCTBEHHBIX
HYXJ DJIEKTPOCTAH-UMI Pa3IMuHOro THMa. TepMUYecKoe M
JUHAMHYECKOE BO3JIEHCTBHE TOKOB KOPOTKOT'O 3aMBIKaHUSL.
MeTtoab! U cpeAcTBa OIpaHUYEHUSI TOKOB KOPOTKOTO 3aMbIKa-
Hus. KoopauHanust ypoBHEH TOKOB KOPOTKOIO 3aMBIKaHMS.
OKcIuTyaTallMOHHbIE XapaKTepUCTUKHU aniapaToB, METOJUKA UX
BbIOOpa. OKCIUTyaTallMOHHBIE XapaKTepUCTHKH M KOHCTPYK-
THUBHBIE OCOOCHHOCTH TOKOBEIYILIMX 3JIEMEHTOB M KOHTaKTHBIX
COEAMHEHHH, METOIMKA UX BBIOOpA.

3a3eMIIIoNINe YCTPOMCTBA IIEKTPOYCTAHOBOK.

Cucrembl yrpaBieHHs, KOHTPOJIS U CUTHAJIN3AIMH HA JJIEKTPO-
CTaHUMAX. YCTAHOBKU OIEPATUBHOTO ToKa. IIpMHIMIIBI BBHI-
TIOJIHEHUS] M OCHOBHBIE XapaKTEPUCTUKHA aBTOMATU3MPOBAHHBIX
cucteMm ympasieHus: (ACY). [lpuHmunsl co3gaHuss aBTOMaTH-
3UpPOBAHHBIX JUATHOCTUYECKUX CHCTEM.

Jlexiun

3 [Pexumbl  paboTHI
OCHOBHOT'O  DJIEK-
TPOOOOPYTOBAHUS
DIIEKTPOCTAHLINI

PexxuMbl paboThl CHHXPOHHBIX T'€HEPATOPOB, CHHXPOHHBIX
KOMITIEHCAaTOPOB, CHHXPOHHBIX JIBUTATEIeH W WX CHUCTEM BO3-
Oyxnenns. MeToauKa aHaln3a peXIMOB paboThl CHHXPOHHBIX
MalIVH.

Pexxumbl paboThl aCHHXPOHHBIX U CHHXPOHHBIX 3JIEKTPOJIBUTA-
Tenel COOCTBEHHBIX HYXK] 3JEKTPOCTAHIMH B HOPMAIBHBIX U
AHOMAJIBHBIX YCIOBUSX. PexxnMbl paboThI CHIIOBBIX TpaHchop-
MaTOPOB M aBTOTPaHCHOPMATOPOB HA HJIEKTPOCTAHIHMSIX.

Jlexun

4  [IpoexTupoBaHUE
BIEKTPOCTAHIINI

OCHOBBI TTPOEKTHPOBAHUS 3JeKTpocTaHIni. COCTaB U OCHOB-
HbIE XapaKTEPUCTUKU CHCTEM aBTOMATH3MPOBAHHOTO MPOEKTH-
poBanust (CAIIP) aneKTpu4ecKkux yCTaHOBOK.
IIpoexTupoBanue IJIaBHOH 3J€KTpUYECKON cxembl. IIpoexTu-
pOBaHHUE 3JIEKTPOYCTAaHOBOK COOCTBEHHBIX HYX[. IIpoextupo-
BaHUE CUCTEMBI YIIPABICHMUSL.

Jlexiun

KBe3 noo QoKymenm Oeit

Bepcus: 1.0

u epems pacnevamiku:

3 cymox nocne pacnewamxku. [lama K3 y3 NQ

Cmp. 6 u3 19
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KoncTpykius pacnpenenuTenbHbIX ycTpoiicTB. OCHOBHBIE Xa-
PaKTEpUCTUKH KOMIUIEKTHBIX paclpeAeIuTeIbHbIX YCTPOICTB
(KPVY). KoMnoHOBKa 37IEKTPUYECKUX CTAHIHH.

MeToapl OLEHKM TEXHMKO-3KOHOMHMYECKHX IOKa3aresedl u
HaIeKHOCTH CXEM VIEKTPUYECKUX COCIUHEHHUH 3JIEKTPOYCTa-
HOBOK.

DIJIEKTPOIHEPTE-
TUYECKHE CHUCTe-
MBI I CETU

OcHOBHBIE cBeJicHUST 00 HCTOPHU PAa3BUTUSl JHEPTETHUKU.
OCOoOEHHOCTH pa3BUTHS HHEPTETHKH B YCIOBHAX PBIHOYHOM
SKOHOMHKH. DHEPTeTHKa, Kak OoJbIIas CHcTeMa.

Mopenu onTUMaIBHOTO Pa3BUTHS dHeprocucreM. CUCTEeMHBIN
moaxo. OOmmii KpuTepuid ONTHMAaIbHOTO pa3BUTHS. Bumisl
npencrasieHuss uHGopmanuu. lepapxuueckoe MOCTpOCHHE
sHeprocucteM. OCHOBHBIE THIBI 33/ad Pa3BUTHS 3HEPrOCH-
cteM. MeTobl IPOTHO3UPOBAaHMSI UX Pa3BUTHS.

OCHOBHBIE TIPUHLMIBI HHTEIJIEKTYadbHOTO PACHpENETIeHUs
anektposneprun. Ludposas snekrpuueckas cets. TpeOoBaHus
K MPOEKTHUPOBAHUIO IHU(PPOBBIX PaCHPEACTUTENHHBIX ANEKTPH-
yeckux ceredd 0,4-220 kB. IlpuMeHeHue cepuu CTaHAAPTOB
MOK 61850 nmast nucneTyepcKOoro YIpaBl€HUS HHTEIJIEKTY-
anbHbIX D9C.

OCOOEHHOCTH ONTHMHU3ALMN CTPYKTYpPhl SHEPTOCHCTEMBI IPH
€e MPOCKTHPOBAaHUM M DPA3BUTHH (CTPYKTYpa M pa3MELICHUE
3NEKTPOCTAHIUH, CTPYKTypa dIEKTPUUECKUX CETeH).

MeToabl oNTUMHU3ALMHU Pa3BUTUS U (HYHKLIMOHUPOBAHUS SHEP-
TOCHUCTEM: METOJB! JIMHEMHOTO W HEIMHEWHOTrO MaTeMaThude-
CKOr0 MpOrpaMMHUPOBAHUS, TPAHCIOPTHBIA M CHUMILIEKCHBIN
aNTOPUTMBI, THHAMHYECKOE IMPOrpaMMHpPOBAaHUE, METOJ Tpa-
HUIl U BETBEH, TPaJUCHTHBI METOJ, METOA ITpaHbIX (YHK-
LIA{A, KPUTEPHUAIIBHBIM aHAIN3 TEXHUKO-3KOHOMUYECKUX 3aaad
JHEPTreTHUKH.

DJIeKTpUYECKHE CTAHIMH, 3JICKTPHUECKHE CETH, MOTPEOUTEIH
3JIEKTPO3HEPIUH, KaK 3JIEMEHTBI SHEPTOCUCTEM.

CaezieHust 00 yCIOBUSIX pabOThl U KOHCTPYKTUBHOM BBITIOJTHE-
HUU JTUHUN 3JIEKTpUIecKuX ceteil. OCHOBHBIE CBEIICHUS O MPO-
€KTUPOBAaHUHU KOHCTPYKTUBHOW 9aCTH BO3AYIIHBIX JIMHUN.
Pexxumbl 3a3emileHHs HEHTpallel B CETSIX PA3JIMYHOIO Hamps-
KEHHSL.

XapakTEpUCTUKU M MapaMeTpbl 3JIEMEHTOB 3JIEKTPUYECKON
CeTH.

DneMeHTHl Teoprr Nepefadn YHEPTUH M0 JTUHUAM dJIeKTprde-
CKOHl ceTu. PacdeTbl ycTaHOBHBILMXCS PEXKHUMOB 3JIEKTpUYE-
CKUX ceTel, TpeOoBaHUs K pexumaM. PerynmpoBaHue pexu-
MOB 3JIEKTPUYECKUX CETEH. Y CTPOICTBA, pEAIM3YIOLIUE TEXHO-
morum FACTS.

OCHOBBI TEXHHKO-3KOHOMHMUYECKHUX PACUYETOB IINEKTPUUECKHUX
cered. KauecTBO snexTtpuueckoil sHepruu. PerynnpoBanHue
HaIpsDKEHUS. B AJIEKTPOIHEPTETHUECKUX CHUCTEMax, PalOHHBIX
ANIEKTPUUYECKUX CETSIX M CUCTEMAax 3JIEKTPOCHAOKEHHUSL.
OCHOBBI TNPOEKTUPOBAHUS IJIEKTPHUUECKUX CETeH, BBHIOOp oOc-
HOBHBIX [TAPAMETPOB JICKTPHUYECKUX CETEH NPH IMPOECKTUPOBA-

Jlexiun

Bepcus: 1.0

KBe3 noo QoKymenm Oeit

u epems pacnevamiku:

3 cymox nocne pacnewamxku. [lama K3 y3 NQ

Cmp. 7T uz 19
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HUH.
OCOOEHHOCTH PACYETOB 3JCKTPUYCCKUX PEIKUMOB MPOTIIKCH-
HBIX JJIGKTpOIepenad TEPEMEHHOTO W TIOCTOSHHOTO TOKa.
DneKTpudecKue MmapamMeTpsl MPOTSHKEHHBIX 3JIEKTpolepesad.
Pacuer pexxumoB naneHel anekTponepenayu. Ilytu, Mmetoasl u
CPEJICTBA YBEIUYCHUS MMPOIYCKHOW CIIOCOOHOCTH U SKOHOMUY-
HOCTH paboOThl JanbHHUX 3JekTponepenad. OcoOble pPeKHMBI
ANEKTpOTIepeiad IMEPEMEHHOTO U TTOCTOSTHHOTO TOKA.

6 [PnekTpuveckue
MOJICTAHITHH

CXeMbl DIIEKTPUYECKUX coeanHeHnH. KOMIIOHOBKHM ¥ THIIBI
obopynoBanus. OcHOBHOEe o0opymoBaHue U ero BeiOop. Co0-
CTBCHHBIC HYXJIbI, KA0CTHHOE XO3SIMCTBO, OMEPATHUBHBIA TOK,
OCBEIIICHUE.

YHpaBHCHI/IC, aBTOMAaTHKa U CUTHAJIU3alluN.

VYd4er 3IeKTPO3HEPTrHH. ABTOMATH3MPOBAHHBIE  CHUCTEMBI
VIpaBJICHUSI TEXHOJOTHYECKMMHU TPOIECCAMHU  MOJCTAHITHA.
[{npoBbIie MOACTAHITUH.

Jlexiun

7  [DnexTpocHaOxe-
HIE TOPOJOB U
MPOMBIIIICHHBIX
IpEANPUATHNA

OO0mas XxapakTepUCTHKA CUCTEM 3JIeKTpocHaOxeHus. THIbl u
XapaKTePUCTUKU 3JIEKTPONPHEMHUKOB B CHUCTEMax 3JIEKTPO-
CHa0XXEHUs TOPOZIOB U MPOMBIIIJICHHBIX MpeanpusTui. Teope-
THUYECKUE OCHOBHI ()OPMHPOBAHMS PACUETHON HArpy3Kd diie-
MEHTOB ceTH. Pa3zHuua B nmonxoaax K (OPMHUPOBAHHUIO pacyeT-
HOW HAarpy3ku B TOPOJICKOH CETH M CETH HNPOMBILIUICHHOTO
npeanpusaTus. MeToJlbl ONpeNeNeH s] PaCUeTHBIX AJIEKTpUYe-
CKUX Harpy3okK.

Komnencauus peakTuBHBIX Harpy3ok. OO0CHOBaHME Pa3IUunil
B PEIICHUH MPOOJIEeMBbI KOMIICHCAIIMH PEAKTUBHBIX HArpy30K B
ropojax ¥ Ha MPOMBIIUICHHBIX MPeInpUsATHIX. THITBI KOMIICH-
CHPYIOLIMX YCTaHOBOK. [IpMHIMIBI pa3MelieHus KOMIEHCHU-
PYIOLIMX YCTPOHCTB B PAaCHpPEAETUTENbHBIX CETSX MPOMBIII-
JICHHBIX MPEIPUSTHHA.

Pexxum HelTpanu B cetsix g0 1 kB u Beime 1 kB. IIpuunnst
HOPMHPOBaHUsI OJHO(pA3HBIX TOKOB 3aMBIKaHUSI Ha 3EMIIIO B
CEeTSAX C U30JMPOBAHHON HEUTPAIIBIO.

TpeOoBanusl K DIIEKTPUYECKAM CXEMaM pPacHpeeTUTENbHBIX
cerell. XapaKTEepUCTHKA CXEM Pa3IMYHbIX THIIOB C TOYKH 3pe-
HHS HaJEKHOCTH W KadecTBa AIeKTpodHeprun. OO0oCHOBaHWE
HEOOXOJIMMOCTH TIIyOOKUX BBOJIOB B TOpPOJIaX M Ha MPOMBIIII-
JICHHBIX TpeanpusaTusix. Komiuiekc TpeOoBaHMK K COOpYKe-
HUIO MOACTaHIMK TiTyOokoro BBojxa. OcoOEHHOCTH KOHCTPYK-
TUBHOTO BBITTOJIHEHHS TTOJICTAHIINI. BCTpoeHHbIe TojicTaHINY,
000CHOBaHME HEOOXOJUMOCTH HX MPUMEHEHHS U TPEOOBAHUS K
KOHCTPYKIIUH.

[orepu 37IEKTPOIHEPTUU B PACTIPEICITUTENBHBIX CETSX, CTPYK-
Typa notepb. [IpuMeHeHrne pa3iHYHbIX METOJOB pacydeTa IMo-
TEpb B 3aBHCUMOCTH OT MCXOJHBIX JaHHBIX. MeTOodbl U cpea-
CTBa CHIDKEHHMS TIOTEPH 3JICKTPOIHEPTUH.

KadecTBo »1eKTpOdHEpruM B CHUCTEMaxX O3IIEKTPOCHAOKEHUSI.
[IprunHBl UCKa)KEHWH TOKOB M HANPSDKEHUI B paclpeaeiu-
TEJILHBIX CETSAX M BIHMSIHHE ATUX MCKAXCHUH Ha paboTy dIek-
TPONPUEMHUKOB. MeTtonbl pacdera HopMmupyemblx ['OCTom

Jlexiun

KBe3 noo QoKymenm Oeit

Bepcus: 1.0

u epems pacnevamiku:

3 cymox nocne pacnewamxku. [lama K3 y3 NQ
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MoKazareyiel KayecTBa 3JIEKTPOsHEpPruu. MeToabl U CpeAcTBa
TIOBBIIIICHUS] KAUECTBA DJICKTPOIHEPTUH.

[lepexongnbie
pOILIECCHI B
DIIEKTPOIHEPTe-
THYECKHUX CHCTE-
Max

[IpuunHebl, BBI3BIBAIOIIME NMEPEXOAHBIE MPOLECCHl B ANEKTPO-
sHepreTnyecknx cucremax (33C). AHaIN3 TMEPEXOMHBIX IPO-
reccoB B DOC. OCHOBHBIE XapaKTEPUCTUKH AteMeHTOB D0C u
X MaTeMaTH4YeCKHe MOJIENH, MCIIOJIb3yeMble MPU HCCIIEN0Ba-
HUU NEPEXOAHBIX MPOLECCOB.

Bunpl Bo3MyIeHMH, BBI3BIBAIOIIUX IE€PEXOAHBIE IPOLIECCH B
93C. Ux oTpaxeHnue B cxemax 3amenieHus 99C, B TOM YucIe:
KOPOTKHE 3aMBbIKaHusi (K.3.), CIIOKHBbIE BHUIbI TOBPEXKICHHH.
CocraBieHue CxeM 3aMeLICHUs Ul PacueToB, MPUMEHSEMbIE
JOIYLICHUS.

[IpakTHueckre METOABI pacyeTa TOKOB KOPOTKOTO 3aMbIKaHUSI.
Oco0eHHOCTH pacueTa TOKOB KOPOTKOI'O 3aMBIKAHHUS B HJIEKT-
POYCTaHOBKaxX MEPEMEHHOTO U MOCTOSIHHOTO TOKA HaNpsDKEHU-
em o 1000 B.

OOuire ypaBHEHUsI, OMMCHIBAIOIINE MEPEXOAHbIE MPOLECCH B
aneKTpudeckux MamuHax. [Ipeobpa3oBanust KOOpIUHAT.
[lepexonHple mporecchl MPU KOPOTKUX 3aMBIKAHHUAX B CETSX,
coJiepKallluX AJUHHBIE JIMHUH, YCTaHOBKU MPOAOIBHON KOM-
NIEHCALlUH, TMHEHHbIE, U HEJIMHEWHBIEC PETYIUPYIOIINE SIIEMEH-
TBL.

CoBpemenHast Teopust yctoiunBocTH. [loHsiTHE O TIepBOM U
BTOpOoM (mpsiMom) MeToaax JlsmyHosa. [IpakTnueckue kpute-
PHH CTaTUYECKOW yCTOWYHMBOCTH. YTPOLICHHBIE KPUTEPUH -
HaMHUYECKOH U PE3YJBTUPYIOIIEH YCTOMYMBOCTU B IPOCTEM-
meii 99C. [IpoTekanue nporiecca BO BpeMEHH MPH OOJIBIINX U
MAaJIbIX BO3MYILCHHSAX.

HccnenoBanue craTuueckoil yCTOMUUBOCTH TPOCTEMIIEN HEepe-
ryaupyemoii 99C MeTozoM Maiibix KojeOanuil. CraTuueckas
YCTOWYMBOCTD CUCTEMBI C PETYIIMPYEMBIM BO30YKICHHEM.
IlepexoaHsie mporecchl B y371ax HAarpy3KH IPH MasibIX U O0JIb-
[IMX BO3MYIIEHUSIX.

XapakTepucTuKd MHOroMamuHHo D3C. Y CcTOHYMBOCTh HOP-
MaJIbHBIX PEXHMOB CIIOXKHBIX cUCTeM. M3MeHeHue 4acToThl U
moirHocTH B DOC.

Huaamuueckas ycroitanBocth DIC. Ilepexoanbie mporeccs u
YCTOWYMBOCTb CUCTEM, OOBEAMHEHHBIX CIIA0BIMH CBS3SIMHU.
ACHHXpPOHHBIE PEKUMBI, PECHHXPOHM3ALMS U PE3YIbTHPYIO-
ast yCTOH4YMBOCTb.

Metoaudeckue U HOpPMAaTHBHBIE YKa3aHHS IO aHAIM3y Iepe-
XOJHBIX IpolueccoB M ycTolunBoctd DIC. Meponpusarus no
YIIy4IIEHHI0 YCTOMYMBOCTH M Ka4yecTBa MEPEXOIHBIX MpOIlec-
cos B DOC.

Jlexiun

Pemeitnas 3ammra
1 aBTOMaTHYe-
CKOE yIpaBIICHHUE
RIIEKTPOIHEPTe-
THYECKUX CUCTEM

[loBpexxaeHnss 1 HEHOpPMaJIbHBIE PEXUMBI pabOTHI SHEpreTHYe-
CKHX CHCTEM.

3amayn ¥ aNrOPUTMBI YIPABICHUS SHEPTETHYECKOW CHCTEMOMN
u ee eMeHTamu. [IporpaMMHO-TEXHUYECKHE KOMILIEKCHI aB-
TOMAaTUYECKUX M aBTOMATU3HPOBAHHBIX CHCTEM YIPaBICHHUS.
Hepapxnueckue CTpYKTypbl CHUCTEM ylpaBieHUs. TepMuHaibl

Jlexun

Bepcus: 1.0
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peNeHON 3allUThl U MPOTUBOABAPUITHON aBTOMATUKH. Birk-
Hee W JanbHee pe3epBupoBaHue. PaboTa mpu pasHBIX BHOAX
noBpexaeHuH. JIokadbHBIE U paclpeneleHHbIE CUCTEMBI MPO-
TUBOABAPUHHON aBTOMATHKU.

Komrmiekcsl cOopa, mepenadn 1 0TOOPaKCHUS ONEPATUBHON U
aBapuitHoil uHpopmanuu. [lepBuyHbIE U BTOPUYHBIE U3MEPU-
TeJIbHBIE Ipeo0pa3oBaTelM 3JIEKTpUUeCKUX BenuduH. llenn
BTOPUYHON KOMMYTAIlMM SHEPreTHYeckux oO0bexToB. Kanasbl
MeX00BEKTOBOM cBsi3n. COcOOBI 0OecneueHnsI TOMEX0YCTOM-
YUBOCTH, KOppEeKTUpYIoue Koabl. [IpoTokomnsl nepenaun mH-
hopmarum.

CriocoObI ¥ CpeJCTBa ONPEACICHHsI DICKTPOMAarHUTHOW 00CTa-
HOBKM W o0OecreueHHs 3JIEKTPOMAarHUTHOH COBMECTHMOCTH
CPEACTB YHNPABJICHUS Ha 3JICKTPOIHEPreTUUECKUX OOBEKTax.
Kputepun omeHku u crmocoObl oOecriedeHrsT HaJeKHOCTH
(YHKIIMOHUPOBAHUSI CHUCTEM pEJICHHOW 3alllUThl M CPEICTB
NPOTUBOABAPUMHON aBTOMATUKUA. CUCTEMBI ONEPATUBHOTO TO-
Ka.

Peneiinas 3ammTa CHHXPOHHBIX T€HEPATOPOB, TPaHCPOPMATO-
POB, ABHUTaTENCH, IMH, BO3AYIIHBIX U KaOEIbHBIX JIMHHUHA dJIeK-
TpoIeperadn ¢ Pa3IudHbIMU CIOCO0aMHU 3a3eMJICHUSI HEUTpa-
nu. [IpuHIMOBI TOCTPOEHHS U B3aHUMOJEHCTBHE KOMILJIEKTOB
3aIUTHL.

Cucremsbl peneiiHON 3aIMTEl U TPOTUBOABAPUITHON aBTOMAaTH-
KH C KaHaJIaMH CBS3H.

ABTOMaTHYECKHE TEPEKIIOYEHHUS B DJIEKTPOIHEPTeTUUECKUX
cucremMax (BBOJ pe3epBa, MOBTOPHOE BKIIOUEHHE, YaCTOTHAsS
pasrpyska, 6alaHCUPYIOLIIE OTKIIOUEHUS).

ABTOMaTHYECKOE PEeryJupOBaHUE HANPSHKEHUSA U paclpenesie-
HUE PEaKTHBHOI MOIIHOCTH. PeryisTopsl Bo30yXIEeHUS U KO-
a¢dunmenTa TpanchopMaIum.

ABTOMaTHYECKOE PErYIMPOBAHHE YACTOTHI M pacIpeAesieHHue
AKTUBHOM MOIIHOCTHU. PerynsTopsl 4acTOTHI BpalleHHS.
MeToab! U cpelicTBa ONPEAETICHUSI MECT MTOBPEXKICHUH B CETIX
BO3AYIIHBIX U KAOEIbHBIX JIMHUHN 3JIEKTpOIIepeaadHm.

CucTeMbl CUTHAIM3AIUK, PETHCTPAllU H HUPPOBOTO OCIHII-
sorpadupoBaHMSL.

MogenupoBanue QyHKIMOHUPOBAHUS U UCIIBITAHUS YCTPOUCTB
Y CUCTEM YTIPABJICHHUS.

10 [Ipumenenue Ciy4aiinbie cOOBITHS U CilydaiiHble BEJIMUUHBI B 3JIEKTPOIHEP- Jlexuun
TEOPUH BEPOSIT- reTHKe, UX NPHUMEHEHHE B pacueTax HaJeKHOCTH CXEM JJIEK-
HOCTEil, TeOPHH TPUYECKUX coeauHeHui. IIpyuMeHeHne MaTeMaTuuecKoil cra-
OI00HS 1 BbI- THCTHKH U METOZ0B OOpabOTKH CTaTHCTHYECKHX JaHHBIX IO
HCITHTENEHOM MOKa3aTeJsIM HaJeKHOCTH 3JIEMEHTOB, TapaMeTpaM PEKUMOB,
X HUKH K anam- | ZICKTPHICCKIM Harpy3Ka.
ITonsTns M MeTonsl pacueTa MHTETPAIBHBIX XapaKTepPHCTHK
3Y PEKUMOB pa- PEKMMOB B CIIOXKHBIX 3JIEKTPOIHEPIreTHYECKHX cucremax. Mu-
OOTEI SMEKTpoO- TErpajlbHble KPUTEPUU KAadeCTBA 3JIEKTPOIHEPTUH, UX IpHMe-
CTaHIIMM, CCTCU U | yeHye B NPAaKTHKE SKCIUTyaTAllUH ICKTPOIHEPTETHICCKUX CH-
CUCTEM CTEM.
Bepcuﬂ: 1.0 be3 noo 00Kymenm Oeit 3 cymox nocne pacnewamku. Jlama KD: VD Ne Cmp 10 uz 19
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CiydaiiHble IpOLIECCHl IPU MOJCIUPOBAHUU PEXHMOB M CO-
CTOAHUHN B 3NeKTposHepreTuke. IloHsaTue o mpocreiiliem cra-
LIMOHAPHOM IIpoliecce, MOJIEIMPOBAHNS TPOIECCOB OTKAa30B U
BOCCTaHOBJICHUI 3JIEMEHTOB U CXEM B AJIEKTPO3HEPIeTHKE.
OJeMEeHTbl TEOpPUH MacCOBOTO OOCIYKHBAHHS, METOJl CTaTHU-
CTHYECKHX

ucnbiTanuit «Monte-Kapio», ux npuMeHeHue Ui pelieHus
SHEPTEeTHUUYECKUX 3a1ad.

O6mwmii 0030p mpoOIEMBI MOJECTUPOBAHUS, OCHOBBI TEOPHH
nono6us. [lonHoe u HemonHoe mogobue. ToYHOCTH momOOusI.
[IpakTnueckue KpuTepuu NOJOOHS Pa3iIMYHBIX SBICHUH, U3Y-
YaeMbIX B TexHUKe. [Togo0ue 3neKTpuiecKux Iemnei.
KubGepuetnueckoe mopaenupoBanue. [IpubmmkeHHOE MOAETH-
poBanue. MeTonbl 00pabOTKH pPe3ybTaTOB 3KCHEPUMEHTOB,
IUTAHUPOBAHUE SKCIIEPUMEHTOB.

®u3nveckoe U MMUTAIMOHHOE MOJEIMPOBAHHE MPOLIECCOB B
3JIEKTPO’HEPreTUIECKUX CHCTeMax. PacueTHesle Monenn, UMH-
TallMOHHbIE MOJIENIU, PU3MYECKHE WIN AUHAMHUYECKHE MOJEIU
3NEKTPOIHEPIrEeTHUECKUX CUCTEM.

PacueTsl pexxuMoB pabOTHI IEKTPOCTAHIINHN, CETEH U CUCTEM C
npuMmeneHneM OBM. OOmacté mpuMeHEHUS W BO3MOXKHOCTH
3BM npu ananusze pexxuMoB padoTs DOC.

OCHOBHbIE aJITOPUTMBI PACYETOB PEKUMOB PaOOTHI M YCTONYH-
Boct DOC ¢ mpuMmeHennem OBM. [IpumeHeHue anroputMmu-
YECKHX SI3BIKOB.

3.3 [IpakTHyeckue 3aHATHUS

Y4eOHbIM IIJIaHOM He TIPEAYCMOTPEHO.

3.4 JlaGopaTopHble padoThl

VY4eOHbIM IIIaHOM HE TIPEAYCMOTPEHO.

3.5 CamocTosiTesqibHAsI pad0Ta ACIUPAHTA NMPH U3YUYEHUH Pa31e0B THCIUIITUHBI

CamocrosTenpHas paboTa acupaHTa MPU U3yYEHUH TUCIUTIIMHBI « DJICKTPOTEX-
HHUYECKHE KOMIUIEKCHI U CUCTEMBI» cocTaBideT 84 yaca.

B xone camocrosiTensHON pabOThl aCTIUPAHT:

- U3y4YaeT MaTePHaIIbl, HEC OCBEIIICHHBIC B JICKITUSX;

- TOTOBHTCSI K DK3aMEHY.

Ne Kon-Bo ua-
Bomnpockl, BEIHOCHMBIE Ha CAMOCTOSITETbHOE U3YYEHUE

paszena COB

1 2 3

1 OcHoBHble 3amaun ACY sHeprocucteM. CTpyKTypsl CHCTEM aBTOMAaTHYECKOTO 15

ynpasieHus 99C u ee 3JIeMEHTOB.

2 [IpoTuBOaBapuiiHOE yrpaBiIeHHE, €T0 3a4a4H U CIIOCOOBI peann3alui. 20

3 OCHOBHBIE 33J1a41 ¥ CTIOCOOBI IUCTIETYEPCKOTO YIIPABICHHUSL. 16
Bepcuﬂ: 1.0 Be3 noo OoKymenm Oei 3 cymox nocne pacnewamxu. Jlama KD: V3 No Cmp. 11 u3 19
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Metoasr ontumuzanun pexkuMoB padboTsl DIC. Cpsi3p mpoOIeMBbl PEryIHpOBaHUS
4 YacTOThl C MPOOJIEMOW  ONTUMANBHOTO  pacHpese/icHUs  Harpy3oK  MEXAy 19
ANICKTPOCTAHITUSIMH.
5) [TpoGsieMbl MEKCHUCTEMHBIX M MEKTOCYAAPCTBEHHBIX CBsA3el B 00ibiux DIC. 14
NTOI'O: 84

4 O0pa3oBaTesibHbIE TEXHOJIOTHHU

[Ipu ocBOEHUU MUCHUILTUHBI « DJIEKTPOIHEPTETUKA» UCTIOIB3YIOTCS CleayIolue 00-
pa3zoBaTeNbHbIC TEXHOJIOTHU:
- aKTUBHBIE (JICKIIUH);
- UH(OPMaILIMOHHBIE (aHATU3 U 0030p UCTOYHUKOB UH(MOPMAITIH);
- KOMIIBIOTEPHBIC (BUPTYaAJIbHBIE U CETEBbIE MHTEPHET-TEXHOJIOTUN),
- “HGOPMAITMOHHO-KOMMYHHUKATHBHBIE (KOMITBIOTEPHI, TEIEKOMMYHUKAITMOHHBIEC CETH),
- KOMMYHUKAaTHBHBIC (0OCYXKIeHHE MpoOJeM Ha ayJUTOPHBIX 3aHITHIX, KPYTJIbIE
CTOJIbI, JUCTIYTHI, Y9aCTHE B aCUPAHTCKUX HAYYHBIX W HAYYHO-TIPAKTUYCCKUX KOH-

bepeHnusx),

- IpoOJIEMHBIE 33/IaHNA ACIIUPAHTaM, U UX MPEJICTABIIEHUE, Pa300p KOHKPETHBIX CUTY-

20005058

5 OneHoYHbIE CpeIcTBa /sl TEKYLIero KOHTPOJISA YCIeBaeMOCTH M MPOMeKY-
TOYHOM aTTECTALMHU 110 MTOraM OCBOCHMA AMCIHMILIMHBI

ITo nToram ocBocHUSA AUCHUILIMHBI ACITUPAHTOM CAACTCA DK3aMCH.

DK3aMEH OLIEHHBAETCS MO CUCTEME: OTJIMYHO, XOPOIIO, yIOBIETBOPUTENIbHO, HeE-
YJIOBJIETBOPUTENBHO.

OTINYHO

TIOJTHEIN FpaMOTHHﬁ OTBET IO BCEM TPEM BOIIPOCAM, conepmamnﬁ INpUMEPLI, B TOM YUCJIC COOT-
BETCTBYHOIINEC TEMC Hay‘lHO-HCCJ’IGI{OBaTeJ’IBCKOﬁ JACATCIBbHOCTHU COMCKATECIA.

Xopouio

MPaBIIbHBINA TPAMOTHBIH OTBET, HO:

a) TpeOYIOIHi YyTOYHEHHS 10 OJHOMY M3 3a[JaHHBIX BOIIPOCOB;
0) [pU HAJIUYHUHK OJHOTO - JIBYX HEIOYETOB,;

B) IONyIIIeHA OJTHA HerpyOas ommoKa.

Y,HOBHCTBOpI/ITCJ'H)HO

MPaBUIIBHBIN TPAMOTHEIN OTBET, HO:

a) TpeOyIOINH yTOYHEHNUH TI0 BCEM BOIPOCaM;

0) momymieHa rpyoas ommuoka;

B) IPH HATMYHH OoJiee IBYX HEIOYETOB;

T) Ha TEOPETHYECKUE BOMPOCH JaHBI UCUEPITBIBAIONINE OTBETH, HO OTCYTCTBYIOT IPHUMEPHI, HII-
JIFOCTPUPYIONINE COMCKATENEM IIOHIMAaHHE CYTH BOIIPOCOB.

HeynosnerBopurensHo

a) HempaBWIbHBIC OTBETHI HA JABa U O0Jiee BONPOCOB OMIeTa;
0) Korja 4nciio OUIMOOK NMPEBOCXOANUT HOPMY, IIPH KOTOPOH MOJKET OBITh BHICTAaBIICHA MOJIOXKH-
TelIbHAasl OLICHKA.

Tekylmmi KOHTPOJIb OCBOEHHSI MaTepualia Mo KaXAoMy pas3Aeiny AUCLHUIUIMHBI OCY-

IECTBIICTCA TCCTUPOBAHUCM.

be3 noo
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Oopa3ywl oyenouHvx cpeocme
011 NPOBEOCHUA MEKYyue20 KOHMPOJis 6 8UOe MeCmos
Tecmul k pazoeny I

Bonpoc 1: CtpykTypa 31ekTposHepreTuku B Poccun.
Bomnpoc 2: CocrosiHue pa3BUTHA 3JIEKTPOIHEPTETHKH 32 PYyOEHKOM.

Tecmut K pazoeny 2:
Bonpoc 1: ['paduku Harpy3ku 31EKTPUUECKUX CTAHLIUN U UX PETYJIUpPOBaHUE.

Bomnpoc 2: [IpyHIMOBI BBINOJHEHUS U OCHOBHBIE XapaKTEPUCTHUKUA ABTOMATH3UPOBAHHBIX
cucteM ynpasienus (ACY).

Tecmut K pazoeny 3:

Bonpoc 1: PexuMmbl paboThbl CHHXPOHHBIX T'€HEPATOPOB, CHHXPOHHBIX KOMIIEHCATOPOB,
CUHXPOHHBIX JIBUTATEJIEH U UX CUCTEM BO30YKICHUS.

Bomnpoc 2: Pexxumbl paOOThl aCHHXPOHHBIX U CHHXPOHHBIX 3JIEKTPOJIBUTaTesell COOCTBEH-
HBIX HYXK[ SJIEKTPOCTAaHUNN B HOPMAJIBHBIX U @aHOMAJIbHBIX YCIIOBHSIX.

Tecmul k pazoeny 4:

Bomnpoc 1: OcHOBBI IPOEKTUPOBAHUS INEKTPOCTAHLIAMN.
Bomnpoc 2: [IpoekTupoBaHUE TJIABHOM 3JIEKTPUYECKON CXEMBI.

Tecmut k pazoeny 5
Bonpoc 1: OcobeHHOCTH pa3BUTHSI SHEPTETUKU B YCIOBUSIX PHIHOYHONW YKOHOMUKHU.

Bonpoc 2: DnekTpudeckue CTaHINK, JJIEKTPUIECKUE CETH, TOTPEOUTENH dIIEKTPOIHEPTHUH,
KaK 3JIEMEHTHI YHEPTOCHUCTEM.

Tecmout k pazoeny 6:
Bomnpoc 1: CxeMmsbl a5iekTpuyeckux coeiuHeHnil. KoMnoHOBKM U TUTIBI 000PY0BaHUSI.
Bomnpoc 2: YrpapieHue, aBToMaTKa U CUTHAJIA3AIIUH.

Tecmout k pazoeny 7-
Bonpoc 1: Metojs! onpesiesieHus pacueTHBIX DJIEKTPUUYECKUX HArPY30K.
Bomnpoc 2: Pexxum HeitTpanu B ceTsix A0 1 kB u Beie 1 xB.

Bepcu}l: 1' 0 KBe3 noo QoKymenm Oeit 3 cymox nocne pacnewamxku. [lama K9 y3 NQ Cmp 13 uz 19

u epems pacnevamiku:




HI'TY
//\
WI/ PaGouasi nporpamMma AuCHUILTHHBI
CK-PII-15.1-04-22 Pabouyasi nporpaMma TuCHUIIHHBI
«DJIEKTPOIHEPTETUKAY

Tecmul k pazoeny 8:

Bonpoc 1: OcHOBHBIE XapaKTEpUCTUKU 31eMEHTOB DJC M MX MAaTeMaTUYECKUE MOJIEIH,
UCITOJIb3yeMbl€ MIPU UCCIIEIOBAHUH MTEPEXOIHBIX MIPOLIECCOB.

Bomnpoc 2: [lonsiTue o nepsoM 1 BTopoM (ipsiMmoM) Meroaax JlsmyHoBa.

Tecmul k pazoeny 9:

Bonpoc 1: [ToBpexnennst 1 HCHOpMaIbHbIE PEKUMBI PAOOTHI YPHEPTETUUYECKUX CUCTEM.
Bomnpoc 2: CriocoObl U cpelicTBa ONpeeTeHUs FJIEKTPOMAarHuTHOM 00OCTaHOBKU U obecte-
YEHUsl AJIEKTPOMArHUTHOW COBMECTUMOCTH CPEACTB YIPABIEHUSA HA SJIEKTPOIHEpPreTUYE-
CKHMX 00BEKTax.

Tecmut K pazoeny 10:

BOHpOC 1: Ilonsarus u MCTOABI paCucCTa MHTCTPAJIbHBIX XAPAKTCPUCTHK PCIKUMOB B CJIOK-
HBIX JJICKTPOOHCPICTHYCCKUX CUCTCMAX.

BOHpOC 2: ®usnyeckoe u HUMUTAOUOHHOC MOACIUPOBAHUC ITPOICCCOB B 3JICKTPOIHCPICTH-
YCCKHUX CHUCTCMaAX.

6 YueOHO-MeTOoAMUeCKOe U MH(OPMAILHOHHOE o0ecnedeHne JUCITUITHHbI

6.1 OcHoBHas JuTEpaTypa

No ABTOD(BI) 3arnaBue N3 parenscTBo, Haszunauenue, Bun Kon-Bo 3k3.
n/m roJ1 U31aHNS U3JIaHus, TpUP B O1OI-KE
1. 2 3 4 5 6

1 | bBypman VYmpasieHrue noTokaMu Mockaa, V4. mocobue, rpud 1
A.Il., Poza- | a5eKTpo3HEpruu U MoBbI- uzn.aoM MOH, | YMO
HoB 10.K,, nieHue 3¢ HEeKTUBHOCTH 2012
Hlakapsx AIIEKTPOIHEPTETUYECKUX
I0.T. CUCTEM
2 | I'.4. Barun, | Cucremsl Hwuxeropon- Y4eOHUK JIUIS By30B 200
AJL Kynu- | anekTpocHaOKeHHs CKHI1 roc.
KOB, A.b. TEXH. YH-T UM.
JlockyToOB, P.E. Anexcee-
E.H. Coc- Ba. HwxHuit
HHUHA Hogropon,
2019
3 | 3uHOBBEB OcHOBBI cHIIOBOH ekTpo- | U3natenscTBo | YueOH. mocobue 1 Ha xaden-
I.C. HUKH HoBocubup- pe
CKOTI'0 Tocy-
JApCTB. TEXH.
yH-Ta, 2009
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6.2 lonoiHUTe/ILHAS JTUTEpaTypa

Ne | ABtop(bl) 3arnaBue N3parenscTBO, Hasnauenue, Bun Kou-Bo 3k3.
n/a O U3IaHUsA u3aaHusl, rpud B OHOJI-Ke
1 | KproukoB | DnekTpoMarHUTHbIE Epe- M.: Uznatens- | YueOHUK 1
n.IIL. XOIHBIE MPOLIECCHI B DJICK- CKUH TOM Ha kKadeape
TPOIHEPTETUUECKUX CUCTE- MD3H, 2009.
Max
2 | CHU.Ta- CnpaBouHuk mo sHeprocHad- | M.: U3narens- | CrpaBOYHUK 1
Ma3HHa, KEHUI0 M AJIEKTPOOOOpYyIO- | CKUM 10M Ha Kadeape
b.M. Kyn- | Banuto npoMsblnieHHsix | MOU, 2010.
puna, C.JI. | npennpustuii U OOIIECTBEH-
[{pIpyKa HBIX 3/1aHUN
3 | WIL Pacuer kopoTkux 3ambikaHui | M.: YuebHoe mocobue | 1 Ha kaden-
KproukoB, | u BeIOOp 35iekTpooOOpynoBa- | M3naTenbckuid | AJis By30B pe
b.H. He- HUSA LEHTP
KJICTIaeB, «AKageMus»,
B.A. 2005
Crapu-
HOB

6.3 Ilepuoanyeckue U3TaHus

DnekTpudecTBO http://www.znack.com/>)kypHaa-2JIeKTPUIECTBO
Dnekrpudeckue craniuu http://elst.energy-journals.ru/index.php/elst
[TpomeliieHHast sHepreTuka http://www.promen.energy-journals.ru
Tenmosnepreruka http://tepen.ru
Duepreruk http://www.energetik.energy-journals.ru
DnexkTpomexaHuka http://www.znack.com/>xypHan-3J1eKTpOTEXHUKA
Hanéxnocth 1 6€30MaCHOCTh SHEPTETUKH
ABToMatuka u TeneMexanuka http://ait.mtas.ru/ru/archive.php
Peneimuxk,
DHepreTuka u pbIHOK,
DKOHOMHKA U MaTeMaTHueckue MeTo sl hitp://www.cemi.rssi.ru/emm/home.htm.
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6.4 UntepHeT-pecypchl

e Uncrutyt cucrem suepreTrku uM. JI.A. MenentseBa PAH http//www.sei.irk.ru

o [lerepOyprckuit sHEPreTHUECKU HHCTUTYT MOBBIIICHUS KBanupukauuu MuHucTep-
cTBa 3HepreTuku Poccuiickoit denepanmuhttp//www.peipk.spb.ru

e HayuyHO-nccienoBaTenbCKuid MHCTUTYT TI0 TEpenade 3JIEKTPOIHEPTUN MOCTOSTHHBIM
TOKOM BBICOKOT0 HampsibkeHus http//www.niipt.ru

e OAO "Uucrutyt "OHEPIOCETBITPOEKT" http//www.0aoesp.ru

e CucremHslii oniepatop EnnHoit sHepreTndeckoit cuctemsl http//www.so-ups.ru

6.5 HopmaTuBHBIE JOKYMEHTBI

e DHepreruueckas crparerusi Poccun Ha nepuon no 2030 roga, yTB. pacnopsikenuem llpa-
ButenbcTBa Poccuiickoit deneparuu ot 13 HOs10pst 2009 1. Nel715-p

e KoHUENuus HMHTEIIEKTYaJIbHOM JJIEKTPOIHEPreTUYECKOM CcUCTeMbl Poccum ¢ akTHBHO-
aJIAlITUBHOM CEThIO

o ®depnepanbHblil 3akoH Ne 261-D3 06 sHeprocOepexeHuu u d3HeprodGPeKTUuBHOCTH (pell. OT
13.07.2015)

e TOCT 32144 — 2013. Dnektpuueckas 3Heprus. COBMECTUMOCTb TEXHHUYECKUX
CpPeACTB yeKTpoMarHuTHas. HopMbl kauecTBa 3JIEKTPUUYECKOM SHEPTUU B CUCTEMAX
ANeKTpocHa0keHus ob1ero Haznauenus. — M.: Ctangaptundopm, 2013. — 16 c.

e DJeKTpOMarHuTHasi coBMecTUMOCTh  mnotpebutenest / W.B.  Kexenenko,
A K. unnosckuit, I'.I". ITunsk, FO.JI. Caenko, H.A. Hoiibeprep. M.: Mammmuno-
ctpoenue, 2012. — 349 c.

e CTO 34.01-21-005-2019. Cranmapt opranmzamuu I[IAO «Poccetn». Ludposas
AJIeKTpUYecKasi ceTb. TpeOoBaHUs K TPOCKTUPOBAHUIO ITU(PPOBBIX paCIpeaCIUTEIb-
HbIX d5ekTpuueckux ceren 0,4-220 kB. M.: ITAO «Poccetn», 2019.

e CTO 34.01-21-004-2019. Cranaapt opranuzamuu [TAO «Poccetn». [ludposoii nu-
Talomuid 1eHTp. TpeOoBaHUS K TEXHOJIOTHYECKOMY IMPOCKTUPOBAHHIO ITU(POBBIX
nojactanimii HanpspkeHueM 110-220 kB u y31moBbIX 11u(pOBBIX MOACTAHINN HAMpPsI-
skeHueM 35 kB. M.: ITAO «Poccetn», 2019. — 114 c.

e CTO 56947007 — 29.240.10. 248 — 2017. HopMbI TEXHOJOTHYECKOTO MPOECKTUPOBaA-
HUS MOJCTAaHUMN MEPEMEHHOI0 TOKa C BbICIIMM HampsbkeHueM 35-750 kB (HTII
[1C). M.: ITAO «Poccetu», 2017.

6.6 YueOHO-MeTOqUUECKOE O0ecTIeueHHe CAMOCTOSITEILHOI PadoThl aCUPaAHTA

Hcnonp3ytoTes cneayromme BUAB CAMOCTOSITEIbHON pabOThl acMpaHTa: B YATAIb-
HOM 3ayie OMOIMOTEKH, B yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJaccaxX C JIOCTYIIOM K pe-
cypcam HTEpHET U B TOMAITHUX YCIOBUSX.
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[TopsiioK BBIMOTHEHUSI CAMOCTOSITENIBHOM PabOThl COOTBETCTBYET IpOrpamMme Kypca
Y KOHTPOJUPYETCA B XO/1€ JEKIIMOHHBIX 3aHATHH.

CamocTtosTenbHas paboTa MOAKpPEIUIseTCs] yaeOHO-METOANYECKUM U HH()OPMAIIHOH-
HBIM 00€cTIeYeHHEM, BKIIIOUAIOIIMM PEKOMEHI0BaHHbIE MOHOTpadun, yueOHUKH U y4eOHO-
METOIMYECKHE MOCOOHS, IEPUOANYECKYIO JINTEPATYPY, a TAK)KE KOHCIEKTHI JIEKIIHA.

7 MaTepHaJIbHO-TEXHUYECKOe o0ecnedyeHue TN CIUININHBI

HaumeHoBaHHe cienualab-
HbIX NIOMeIeHUii 1 moMe-
HIEeHUH JJI CAMOCTOATEb-
HOM padoThI

OCHalIIeHHOCTL cnenaJdbHbIX MOMeEIeHUI 1
NoMelleHuii JJIsl CAMOCTOSTEIbHOM paﬁonﬂ

Hepeqem, JIMIHCH3UOHHOI'O ITpOorpamMmm-
HOTO0 o0ecreueHus1. PeKBH3UTHI mnmoa-
TBEPKAAOMIET0 J0KYMEHTA

JlekiiMOHHBIE  3aHATUS — —
MYJIbTUMEAUNHBIN KJacc,
JIEKIIMOHHAS ayIUTOPHS
a. 4207, 1329

MyneTume guitHbIE CpelCTBa:
HACTEHHBIC 3KpaHbl, HOYTOYKH.
Hoctyn B Internet gepe3 mnokampHyIO ceTh 30
Mobur/c.

MPOEKTOPBI,

CamocrosTenbHas pabora -
3a]Bl AJIEKTPOHHBIX HH()OP-
MAaIOHHBIX pecypcoB
(Dnextponnsie kinaccsl) HTh
a.2210, 6119, 6162.
YuranbHele 3ambl a. 2202,
2203

- KOMIIBIOTEPHBIi
MBI a.1215

KJ1accC

30 nepcoHaIbHBIX KOMIIBIOTEPOB.

Hoctyn x bubmmoreanomy poumy HI'TY.

Hoctyn B Internet wepe3 mnokampHyIO ceTh 30
Mobur/c.

- Onepanuonnas cucrema Windows XP,
Prof, S/P3 (ITommuckaDreamSparkPremi-
um geiictBuTeabHa 10 31.12.2017)

- MSOffice 2007 mu Ne43847744 (Gec-
CpoYHas)

- MS Access
(MoamuckaDreamSparkPremium
crBuTenbHa 10 31.12.2017).

- MathCAD 14 (PKG-TL7517-FN,
MMT-TL7517PN-T2 6e3cpouHo)

- Matlab R2008a JIn Ne527840

- AutoCAD 2015 CepuiiHblii HOMEp
/ KJIFOY TIPOJTyKTa
545-19358656 / 651G1

- Visual Studio
(ITognucxaDreamSparkPremium
ctBuTeNbHA 10 31.12.2017)

- Dr.Web (cpox nmui.2016-02-29 — 2017-
04-27)

- PedeparuBHble  HayKOMETpUUECKHE
6a3e1 (eLIBRARY.RU, Web of Science,
SCopus), 3IeKTPOHHBIE OUOIUOTEUHBIC
cucreMbl (M3garenbcTBa «MHKEHEpHbIE
Haykm», «JlaHby, «MamMHOCTPOCHHEY,
«adpopmarukay, «HOMKOH»).

- ABTOMaTH3MpOBaHHAS HH(POPMAIMOH-
HO-OnbnmoreuHas cucrema (ANBC)
«MAPK-SQL 1.14», 3A0 «HIIO «1H-
OOPM-CHUCTEMA» ¢ 20 oktsi6ps 2014
(Hdorosop Ne 069/2014-A/0).

2010
neit-

2008
nen-
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JIUCT
corjiacoBaHmus padoueil mporpaMmMsbl

['pynmna HayyHBIX cienuaibHOCTEN: 2.4 DHEepreTHKa U 3JIeKTPOTEXHUKA

HayuHas crnienuanbHOCTh 2.4.3. DIeKTpOdHEPreTHKa

Jucuummaa: DIeKTpoIHEepreTHKa
dopma oOydeHUS: Oo4Has
Y4eOHblil 1o 2022 - 2023

PEKOMEH/IOBAHA kadenpoit «21aeKTposHepreTuka, 3JIeKTPOCHA0KEHNE U CUIIOBAst
AIIEKTPOHUKAY

npoTtokoi Ne 8 ot "21" urons 2022 r.

OTBETCTBEHHBI HCIOJHUTENb, 3aBEAYIOMUNA Kadenpoil «IIeKTPOIHEPreTuKa, SIEKTPO-
CHa0>XEHUE W CHJIOBas 3IEKTPOHUKAY

K.T.H., IOIEHT r’%—‘ AA. CeBOCTHLSIHOB 21.06.2022
- TOJIIHCh paciu(poBKa MOTHCH nata
ABTOD: e
JLT.H.. Ipobeccop é WLw(fky T.51. Barun 21.06.2022
\ TOAIUCH pacuugpoBKa MOAIUCH jaTa
COI''TACOBAHO:

W.0. nexana ¢akyiabTeTa MOJArOTOBKU CIEIMATMCTOB BhICIIEH KBATU(DUKAIIIN

/4 P.111. BenpeTanHOB 21.06.2022

MTOITHCH pacuudpoBKa MOAMUCH Jata
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JlonmoiHeHUs ¥ UI3MEHEHMsI B padoyeil mporpamme
AUCHMILUIAHBI HA 20 /20 yu.r.

Bnecennple u3menenus Ha 20 /20 y4e0-

HBIN TOJ

YTBEPXJIAIO

[Ipopektop no HayuyHol paboTe

13 29

(moamuck, pacuIM(POBKA ITOIIICH)

20..

B pabouyto nporpammy BHOCSATCS CJIEAYIOIINE U3MEHEHHUS:

1) o,
2) e

.

. T

nin ACJacTCsa OTMETKA O HCH@J’ICCOO6p33HOCTI/I BHECCHHS KaKMX-TH00 M3MEHECHUH Ha JdaH-

HBIM y4eOHBbIN T0JT

COTI'JTACOBAHO:

Jexan ®CBK

HauMeHosanue axKyiomema (UHCMUmMymad, 20e pedaiusyemcs 0anHoe Hanpaeienue) JTudHas noOnucs

pacuiu@poska noonucu oama
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