MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte
Jleticha A.B. Jleiida
13 mas 2024 r.
PABOYAA ITPOTPAMMA

«METOAbI OIITUMHU3ALNN B DJIEKTPOSHEPITETUYECKNUX CUCTEMAX»

Hanpasnenue noarorosku 13.04.02 DnexTposHepreTuka U 31eKTPOTEXHUKA

HanpasnenHnocts (mpoduiib) 00pa3zoBaTeabHOM MPOrpaMMbl — DJIEKTPOIHEPTETUUECKHE CUCTEMBI
U CeTH

KBanuduxamms BeimyckHuka — Maructp
I'og nabopa — 2024

®opma 06yuenus — OuyHas

Kypc 2 Cemectp 3

3auer 3 cem

OO6mas TpynoeMkocTs aucuuruinHbl 72.0 (akagem. gac), 2.00 (3.e)

Cocrasutens A.H. Ko3nmoB, moueHT, KaHa. TeXH. HAYK
DHepreTu4eckuii pakynbpTer

Kadenpa snepreruxu

2024



Pabouas mnporpamma cocraBieHa Ha oOcHOBaHUM PeAepalbHOrO TIOCYIapPCTBEHHOTO
oOpazoBarenpHOro  crangapra BO  gns  wHampaBieHus  noarotoBku — 13.04.02
DJNEeKTpOIHEpPreTUKa M JJIEKTPOTEXHUKA, YTBEPXKIEHHOrO IpuKazoM MUHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparun ot 28.02.18 No 147

Pabouas mporpamma obcyxaeHa Ha 3aceqaHuu Kadeapbl JHEPreTUKH

01.02.2024r.r. , nmpoTokois Ne

ITpotokon Ne 6
3aBeayronmii kadeapoi CaBuHa H.B. CaBuna
COTI'JTACOBAHO COI'JTACOBAHO
Y4yeOHO-METOANIECKOE YITPABIICHHUE Brimyckarommas kageapa
Yankuna H.A. Yankuna CaBuHa H.B. CaBuna
13 mas 2024 r. 13 mas 2024 r.
COTI'JTACOBAHO COI'JTACOBAHO
Hayunas 6ubnmoreka LlenTp mmdpoBoii TpanchopMauu u
TEXHUYECKOT0 obecrieueHus
ITeTpoBuu O.B. IleTrpoBuu Tonocenuyk A.A. Tonoceiiuyk

13 mas 2024 r. 13 mas 2024 1.




1. HEJIN U 3AZIAYN OCBOEHUA INCHUITIIMHBI

Lleab mucuuninnbL:
N3zydenue conepxaHus U MPUHLUIIOB PELLIEHNS OCHOBHBIX SHEPT€TUYECKHUX 3a7ay 110
9HEProCHA0KEHUIO NOTPEOUTENE B COBPEMEHHBIX YCIOBUIX (YHKIIMOHUPOBAHUS
3JIEKTPOIHEPreTUYECKOTO PhIHKA, BOIIPOCOB ONTUMHU3ALIMHI SHEPreTUUECKUX PEKUMOB, a
TAK)K€ METOAOB PEIICHUS 33/1a4 MO0 HAAE)KHOCTH 3JIEKTPOIHEPTETUUECKUX CUCTEM U
IIPOTUBOABAPUINHOMY YIIPABIIEHUIO.

3agauu AMCUUNIMHBL:
OBnajieHue NPUHIMIIAMU YIIPABJIEHUS peKUMaMU 3JIEKTPOIHEPIeTUUECKUX CUCTEM, BbIOOpA
UX palMOHATBHOU CTPYKTYPBI IO TUIAM 3JIEKTPOCTAHLIMI 1 000PYAOBAHUS SHEPIOCUCTEM,
ompe/esieHns HanboJiee SKOHOMUYHBIX PEXKUMOB PAOOTHI ITPU 00ECTIEeYeHUN HEOOXOMMBIX
TpebOOBaHMI 110 HAJIGKHOCTHU IKCIUTYaTAIMH, 9KOJIOTUYHOCTH U OecriepedoitHocTH
JIEKTPOCHAOKEHUS

2. MECTO YYEBHOI'O ITPEJJMETA B CTPYKTYPE OBPA3OBATEJBHOI
IMPOT'PAMMBI
HucunminHa «MeTo bl ONTUMHU3AIMHU B AJIEKTPOIHEPTrETUUECKUX CUCTEMAaX» OTHOCUTCS K
yacTu 00pa30oBaTEeNbHOM MporpaMMbl, GOPMUPYEMOI yHaCTHUKaAMU 00pa30BaTEIbHBIX
OTHOLLICHUU.
N3ydeHne 0OCHOB ONTUMHU3ALIMHN PEKUMOB PAOOTHI IJIEKTPOIHEPIreTUUECKUX CUCTEM U CUCTEM
3NEKTPOCHAOKEHUSI OA3UPYETCs HA CBEICHUSIX, N3JIaraeMbIX B IUCLIMIUIMHAX:
«NEKTPOTEXHUUECKOE 000PYAOBAHUE MOCIIEIHETO MOKOICHUS» U « ABTOMATU3UPOBAHHbIE
CUCTEMBbI YIIPABJIEHUS TEXHOJIOTMYECKUMHU MPOLIECCAMU B 3JIEKTPOIHEPIETUUECKUX
cucTeMax». 3HaHUs, ITOJIYyYEHHbIE TP OCBOEHUH JUCUUIIIIMHBI, MOT'YT ObITh BOCTPEOOBAHbI
P BBITIOJTHEHUH BBIITYCKHOHN KBATM(UKAITMOHHON PAaOOTHI.

3. KOMIIETEHLIU OBYYAIOHIETI'OCA, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUA YUYEBHOI'O ITPEJIMETA 1 UHAUKATOPBI UX JOCTUXEHUA

3.1 HpOd)GCCI/IOHaJ'IBHBIG KOMIICTCHIWHN 1 HHAUKATOPBI UX JOCTHIKCHU A

Kon u HauMeHoBaHue | Kom ¥ HaumMeHOBaHWE UMHAUMKATOpA JIOCTH)KEHHS
npodeccuoHaIbHON npodecCHOHATIBHOM KOMIIETCHIINH

KOMITIETEHLINU

ITK-1 N-411K-1. Pa3zpabaTeiBaeT u NpuUMeHSIET MOJEIIH

HCCIIETyEMBIX ITPOLIECCOB U OOBEKTOB
npodecCuOHANIbHON AeSITeIbHOCTU, ONTUMUZHPYET

CnocobeH MpoBOAUTh HAYYHBIE
HCCIIEIOBaHUS OOBEKTOB

npogeccuoHalIbHOM napameTpbl
JesITeIbHOCTU
ITK-2 N-2ITK-2. Onpenensiet u peanusyeT 3¢ HeKTUBHBIE

CrniocobeH onpenensiTh PEXUMBI 0OBEKTOB MPO(HECCUOHAIBHOMN e TEIHHOCTH

3¢ PeKTUBHBIE PEKUMBI PaOOTHI
00BEKTOB IpodeccuoHaTbHOM
NeSTeIbHOCTH, TNTAHUPOBATh U
yIPaBIISITh PEKUMaMH PaOOTHI
00BEKTOB ITPO(heCcCHOHATIBHOM
JESITEIbHOCTH

N /-3T1K-2. ITnanupyeT u yrpapiaseT pexuMamMu
paboThel 0OBbEKTOB MPOGECCUOHATBHON NeATETbHOCTU
N -STIK-2. ITpumeHsieT METOIbI U CPEICTBA
aBTOMATHU3ALINU IIPU YIIPABJIEHUU PEKUMAMU PaOOTHI
00BEKTOB TPOECCHOHATIBHOM IeATeTbHOCTH

4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmass TpymoeMKOCTh YyuyeOHoro mpeamera cocrtaBisgeT 2.00 3a4eTHBIX EIUHMIIBI,

aKaJEMUYECKUX YACOB.
1 —Ne i/

2 — Tema (pa3aen) yueOHOTO IpeaMeTa, KypcoBas padoTta (IIpOeKT), IPOMEXKYTOUHAS aTTECTALIMS




3 — Cemectp

4 — Buipl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaIEMHUYECKUX Yacax)

4.1 — JI (JIexunm)
4.2 — JIlekuuy B BUAE NPAKTUUYECKOM MTOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — IIpakTUyeckue 3aHATUS B BUAEC MPAKTUYECKOMN IMTOATOTOBKU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUIECKON TTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUEeHMS)

4.9 — KO (KoHTpoIb Ha 3K3aMeHe)

5 — KoHTpoIb (B aKaJeMHUYECKHUX Yacax)

6 — CaMocTrosTenbHast paboTa (B akaJIeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4 7
4114243 (44(145]14.6|4.7]14.8]49

1 OnekTposHeprer | 3
NYECKHE
CHCTEMBI U
TIPUHIIUITBI UX
paboThI

2 | YopasneHue 311
pexumamu I9C

3 OcobeHHOCTH 311
pexumoB 29C
Ha
3JIEKTPO3HEPTET
WUYECKOM PBIHKE

4 Bamancel 311
MOIIHOCTH 1
SHEpPruu

5 Matematnuecka |3 |2 2 Otuert o
a1 MPAKTUIECKO
thopmynrpoBKa M
3amad y 3aHSITHIO
OTNITUMU3AIIUN (I13)

6 OCHOBBI 312 2 OTtueTt o
ONTUMAJILHOTO MPaKTUIECKO
PETYIHPOBAHUS M
PEXKUMOB y 3aHSTHIO

(IT3)

7 OnTuMuszanus 312 2 OtuyeT 1o
pacrpenecHus MPaKTUIECKO
Harpy3Ku M
SHEPrOCUCTEM y 3aHSTHIO

(IT3)

8 OntuMuszanus 312 2 OTtuert 1o
JTIOTOCPOTHBIX MIPaKTHIECKO
PEXKUMOB M
SHEPrOCUCTEMBI y 3aHSTHIO




I13)

9 OnrumanpHOE 2
HUCITIOJIB30BAHHUEC
BOJIHBIX
pecypcoB
TUAPOIIEKTPOC
TaHIIUUA

10 | B3agauu 3 2 6 OrtueT 110
I[I/ICHequpCKOfI IPaKTUYICCKO
CITYKOBI M

Y 3aHITHUIO
(I13)

11 | Xapaxrepuctuk |3 2 6 Ortuer no
1 JJIEKTPO IMPaKTUYECKO
CTaHIUHI M

Y 3aHATUIO
(IT3)

12 | Beibop cocraBa |3 2 7.8 Ortuer no
arperaTos IMPAKTHUYICCKO
SHEPTOCUCTEMBI M

Y 3aHATUIO
(IT3)
13 | 3auer 3 0.2
Hroro 14.0 14.0 0.0 00102100 0.0 [ 438
5. COAEP) KAHUE YUYEBHOI'O IN1PEJIMETA
5.1. Jlekuuu
Ne i/ HaumeHnoBaHnue TeMbl CopepxaHue TeMbl (pa3aena)
I (paznena)
| DNEeKTpOIHEpPreT MecTo aucuuminHbl B yueoHoM miane. O0bem (B
NYECKUE yacax) JEKITUH U MPaKTUUECKHUX 3aHATHI. OTYETHOCTb.
CHUCTEMBI U PexoMeHnnyemas nmutepatypa. DHepreTudeckast
MPUHIIUITBI KX cucrema. IHHOBallMOHHBIE HATTPABIECHUS
paboThI PA3BUTHS IIEKTPOIHEPTETUUECKUX cUCTEM. PexxuMHbIe
3aJa4i, UX COCTaB U coJepKaHue. YUeT TpeOOBaHUI
oTpeduTesel K SJHEProcHa0KEHUIO TIPU pacyeTe
pexumoB DIC. Buabl pexkuMoB.

2 Vnpasienue [Tpuniuns! ynpasiaeHus pexxumamu. CpecTsa u

pexumamu 29C CHCTEMBI ITPaBJICHUS JHEPTreTUUECKUMH OO bEKTaMU.
VipasieHue pexxuMaMy Ha 3JIEKTPOIHEPTETHIECKOM
pbiHke. OnepaTUBHO- TUCTIETUYEPCKOE yIIPaBIIEHUE
pexuMaMu. ABTOMATHUYECKOE yIIPaBIEHUE PEKUMAMU

3 Ocobennoctu HexoTopbie 0cO6EHHOCTH KOMMEPYECKOTO

pexumoB D2C ynpasieHus pexumamu I9C. Cpena nesiTeIbHOCTH

Ha cuctembl. O0IIME CBEIEHUS 00

AJIEKTPOIHEPIeT 3JIEKTPOIHEPTETUYECKOM PhIHKE. YUeT 0COOEHHOCTEN

MYECKOM PbIHKE 3JIEKTPOIHEPTETUYECKOTO PhIHKA MTPU ONITUMU3ALIUT
pexumoB DOC. PeiHOUHAS M KOHTpaKTHAs (hopma
B3aMMOOTHOIIIEHU HA 3JIEKTPOIHEPTETUUECKOM
PBIHKE.

4 banancer CrpykTypa 0aIaHCOB MOIIIHOCTU U SHEPTUU CUCTEMBI.
MOIIIHOCTHU U VYuactue cTaHIui B SHEPTeTUYECKUX OaaHcax
SHEPIruu CUCTEMBbI. MeTOoauYecKue OCHOBBI  COCTaBJICHUS




6anaHca MomtHOCTU. OCOOEHHOCTU COCTABIICHUS
OanaHca 3nekTpo3Heprun. HanexHocts
HEPreTUYECKUX OAIAHCOB U 00ECIIEUeHHOCTh Pa0OThI
O9C. I'mapocTaHIMM € PA3TUYHOMN CTENEHBIO
PEryJIMpoOBaHUs CTOKA B 3HEPreTUYECKUX OaaHCcaX.
BbanaHc peakTHBHOM MOILIIHOCTH. Pe3epBbl MOIIIHOCTH.

5 MaremaTuuecka Meto1bl HETMHEHHOTO TPOrPAMMUPOBAHUS.

q I'paguentHsiit MeToa. Meton HeroToHa. Yuer
dbopmyIupoBKa OIPaHUYEHUN B BUJE PABEHCTB. YUET OrpaHUYEHUI B
3a7a4 BU/JIC HEPABEHCTB

ONTUMU3AIIUN

6 OcHOBBI XapakTepUCTUKU YCTPOMCTB JIs1 PEryIMPOBAHUS
ONTUMAJIbHOTO PEeXHUMA B CETU IO YPOBHSM HANPSHKEHUS,
peryInupoBaHUs ONTUMU3ALMS PEKUMA CETU IO YPOBHSIM HAIPSKEHUS
PEXKUMOB Y PEaKTUBHON MOIIHOCTH, MaTeMaTHYeCKas

(hopMyITMpOBKA 3a/1a4M, METOBI €€ PEIIeHUs. 3agaun
ONTHUMM3ALMHU, NEPCIEKTUBHOE TPOEKTUPOBAHUE
3JIEKTPOIHEPIETUUECKUX CUCTEM.

7 Onrumuzanuus Hcxonnas mHbOpMaLUs IS pEIISHUS 3a1aun
pacnpeneneHus ONTUMM3ALMHU PEKUMOB. MeToa HeonpeIeIeHHbIX
Harpy3kKu MHOXHUTENEN JIarpanxa, alropuTM pacyera.
9HEPrOCUCTEM [TocraHoBKa 3aJ1aun pacnpeeleHusi aKTUBHOMN

Harpy3ku Mexay TOC, cucrema 10MyIIEHUH,
(dhopMmysa moTeps B CETSIX, AoMmymeHuss. OnTuMu3anus
pexxuma cucteMsl pu Hamnuuu ['9C,
MarteMaTudeckas GopMyJIUpPOBKaA 3a1a4U
ONTUMAJIBHOTO PACHPEEIIEHNS HATPYy30K MEXI1Y
CTAHLUSIMU B TAKOM CUCTEME.

8 Onrumusanus Tekylee MIaHUPOBAHUE PEXKUMOB CUCTEMBI,
JIOJITOCPOYHBIX ONTUMU3ALMs OAJAHCOB YCIOBHOTO U HATYPAJIbHOIO
PEXUMOB ToruinBa. JloarocpoyHoe miiaHMpoBaHUE O0alaHCOB
SHEPTrOCUCTEMBI MOIIHOCTH U BBIPAOOTKU 3JIEKTPOIHEPTUU B CUCTEME.

OnTtuMalibHOE MIIAHUPOBAHUE PEMOHTOB
SHEPreTUYECKOr0 0O0PYAOBAHUS.

9 OnrumansHoOe TpeboBaHUs K peKUMaM FUAPOIIEKTPOCTAHIINU
HCIIOJIb30BAHUE SHEPreTUYECKUX U BOJIOXO3SIHCTBEHHBIX CUCTEM.
BOJIHBIX OcHOBHbBIE MPUHIMIIBI yIIpaBiieHus pexumamu ['DC.
pecypcoB ITokazartenu ouenku pexxumon ['9C. OnTumuzanus
TUIPOIIIEKTPOC anuTenbHbIX pexkumoB ['IC. ITocraHoBKa 3a1a4yun
TaHIUI ONTUMU3ALUHU JOJITOCPOUYHBIX peskuMoB ['DC.

OnTuMuzanms pexxuma BOJIOXPAHWINILA OJJMHOYHOMN
I'2C. OcobeHHOCTH ONTUMU3AIMY PEKUMOB KacKaaa
I'SC. Cxema pacueroB o pauMoOHAIBHOMY
HCIOJIb30BAHUIO TUIPOIHEPTETUYECKUX PECYPCOB.

5.2. IlpakTnyeckue 3aHsATHS

Haunmenosanne TeMbl

CopepxaHue TeMbl

Perynsitopsl 4acToThl

VeTpoiicTBO M MPUHIUI paOOTHI PETYJISITOPOB YACTOTHI
Ha TypOoO- ¥ rujipoarperaTax

ABTOMATHUUECKOE PETYIUPOBAHUE
YaCTOTHI U AKTUBHOU MOIIIHOCTH
(APUYM).

Pacnpenenenue peakTUBHBIX HATPY30K. BO3MOXKHOCTH
pa3/AeabHOro PEeUIeH s 3aJa4ui ONTUMU3ALUN PEKUMA
10 AKTUBHOM M PEaKTUBHOM MOIIHOCTH




YPOBHSIM HAIPSHKEHUS 1
PEaKTUBHON MOITHOCTH

OHTI/IMI/ISEIL[I/IH pexKuma CCTHU I10

PacnpeneneHI/Ie PCAaKTHUBHLIX HAI'PY30K. Bo3MokHOCTH
Pa3aciIbHOTO PCHICHUA 3ala4YX OIITUMHU3AallUU PCXKUMaA
O AaKTUBHOU U peaKTI/IBHOfI MOIIHOCTHN

Onrtumusanus pacnpeneaeHus
AKTUBHOM Harpy3ku mexay TOC

3amaya BBIOOpA COCTaBa arperaToB CTAHLIUHY,
JICKOMITO3HUIIUS 3a/1aui. BHyTpUCTaHIIMOHHAS
ONITUMU3AIINS PEKUMOB

npu Hamuuu ['9C

OHTI/IMI/ISaLII/I}I pexruMa CUCTEMBbI

BuyTpucranumonnas ontumuzanus pexuma ['9C.
VYrpoueHHble MeToAbl ynpaBieHus arperaramu ['9C

nepemeHHoM Hanope ['9C

Pacnipenenenue Harpy3ku npu

OcHOBHBIE MPUHLIMIIBI yITpaBiaeHus pexxumamu ['DC.
IToka3zarenu oueHku pexxumon ['IC

TEILIOBOM OHCProCUCTEMC

Bri6op cocraBa arperatos B

HOCTpOGHI/Ie 9KBUBAJICHTHBIX XaPAKTCPUCTUK CTAHITUH
IIpH 3aJaHHOM COCTABC arperaToB.

6. CAMOCTOSATEJ/IbHAS PABOTA

Ne | HaumeHoBaHue TeMbI Coneprxanue Temsl (pas3zaena) TpynoemkocThb
/I (paznena) B
aKaJIeMUYECKHUX
yacax
1 MaremaTtuuecka OT4yeT 1O BBHINOJHEHUIO MPAKTUYECKOTO | 6
Py 3aHSTUS
dbopmynmupoBKa
3aga4
ONTUMU3AIUU
2 OCHOBBI OTyeT MO BBINOJHEHUIO MPAKTUUYECKOTO | 6
ONTUMAIBHOTO 3aHSATUS
peryJImpoBaHUs
PEXKHUMOB
3 OnrumMuzanus OTyeT MO BBINOJHEHUIO MPAKTUUYECKOTO | 6
pacrpeaeeHus 3aHSATUS
Harpy3Ku
9HEPrOCUCTEM
4 OntumMunszanus OTyeT MO BBINOJHEHUIO MNPAKTUUYECKOTO | 6
JTIOJITOCPOUYHBIX 3aHSATHUS
PEXKHUMOB
9HEPTOCUCTEMBI
5 3amaumn OT4yeT 1O BBINOJHEHUIO MPAKTUYECKOTO | 6
JTACTIETYEPCKOM 3aHSATHUS
CITY>KOBI
6 XapaxkTepUucTuK OTyeT 1O BBHINOJHEHUIO MPAKTUYECKOTO | 6
U JJIEKTPO 3aHSATHS
CTaHUUU
7 Be160p cocraBa OTuer 1O BBINIOJHEHUIO MPAKTUYECKOTO | 7.8
arperaTon 3aHSITUS
SHEPrOCUCTEMBI

7. OBPASOBATEJIBHBIE TEXHOJIOTI'MN
[Tpu peanuzanuu JUCHUTIIMHBI «MeETO bl ONTUMM3AIUU B 3JICKTPOIHEPIreTUUCCKUX
CUCTEMAax» HCITOJIb3YIOTCS TPAJIUIIMOHHBIE M COBPEMEHHBIC 00pa30BaTeIbHbIC TEXHOJIOTHH.
N3 coBpeMeHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTUIA MMPUMEHSIOTCS HH()OPMAITMOHHBIC U
KOMITbIOTEPHBIE TEXHOJIOTHUH C IIPUBJICYCHUEM K TTPEMOJaBAHUIO MYJIbTUMEIUNHON TEXHUKH,
TEXHOJIOTUM aKTUBHOTO 00y4eHUsI, TpoOaeMHOro ooyuenus. [IpuMeHsroTcs cieayromme




AKTUBHBIC K HHTEPAKTUBHBIC (DOPMBI IIPOBEICHUS 3aHATHIA: JIEKITUU C pa300pPOM KOHKPETHBIX
CUTYaINH, MPOOJEeMHBIE CUTYAIINH, KOMIIBIOTEPHBIE CUMYJISIIIIH.

CamocTrosiTenbHas padoTa CTyI€eHTOB OAPA3yMeBaeT paboTy MO PyKOBOJICTBOM
MpernoaBaTesisi: KOHCYJIbTAllUU U MOMOIIb MTPH BBIMTOJIHEHUU UHIUBUAYAIBHOTO 3a/1aHUs,
KOHCYJIbTAIIUU TIO PA3bSICHEHUIO MaTepruaia, BBIHECEHHOTO HA CAMOCTOSITEIbHYIO
NpopabOTKy, MHAMBUAYAJIbHYIO pa0OTy CTYAECHTA, B TOM YHCJIE B KOMIIBIOTEPHOM Ki1acce DD
i B bubnuoreke.

8. OUEHOYHBIE CPEJCTBA JJI IPOMEXYTOYHOM ATTECTALIUU
ITpomexxyTouHast aTTecTanus o UTOraM OCBOEHUSI TUCUUIUIMHBL: 3a4eT (3 ceMecTp).
Bompocks! k 3auety (3 cemectp)

. THHOBAIIMOHHBIC HAMIPABJICHUS PA3BUTHS 3JIEKTPOIHEPTETUUECKUX CUCTEM

. PexxuMHbIe 3a1a4m, UX COCTaB U CO/IepKaHUe

. YueT TpeboBaHul MOTpeOUTEIEH K SHEPrOCHAOKEHUIO MPU pacueTe pexrumMoB DIC
. [IpuHLMIIBI yHIpaBiIeHUsT PEXKUMAMHI

. CpencTBa u CUCTEMBI YITPABIICHUS SHEPTETUYECKUMU OO BEKTAMMU

. YrpaBiieHue pexXuMaMU Ha 3JIEKTPOIHEPTreTUIECKOM PhIHKE

. OnepaTUBHO-IUCIETYEPCKOE YITPABIIEHUE PEXUMAMHU

. ABTOMaTHUYECKOE yIpaBlIeHUE PEKUMaAMHU

. OcoOGeHHOCTH KOMMEPUECKOro yrpasiaeHus pexxumamu 29C

10. O6uue cBesieHUst 00 IMEKTPOIHEPreTUUECKOM PhIHKE

11. YuyeT ocoOEHHOCTEN NIEKTPOIHEPTETUUECKOTO PhIHKA MPU ONTUMHU3AIMU peKUMOB IIC
12. PeiHOYHAs M KOHTpaKTHAs! hopMa B3aUMOOTHOIICHUH Ha JIEKTPOIHEPTETUUECKOM
PBIHKE

13. CtpykTypa 6alaHCOB MOIIIHOCTH U SHEPTUU CUCTEMBI

14. Yyactue craHIUi B 3HEPTEeTUUYECKUX OaaHCaX CUCTEMBI

15. Meroanueckre OCHOBBI COCTABIIEHHS OajJaHCa MOIITHOCTH

16. OcobeHHOCTH cocTaBiieHUsI OaaHca IIEKTPOIHEPTUU

17. Haie’)kHOCTh 3HEepreTUUeCKUX 0ajlaHCOB M 00eCIeueHHOCTh paboThl DC

18. T'mapocTaHIuy ¢ pa3IMYHON CTETIEHBIO PETYJIUPOBAHMS CTOKA B 9HEPTEeTUIECKIX
OanaHcax

19. bananc peakTUBHON MOIITHOCTHU

20. Pe3epBbl MOILIIHOCTH

21. 3agaun ontuMHU3aIu. MeTOIbI ONITUMU3AITUH

22. TlepcrieKTUBHOE MTPOESKTUPOBAHKE HIEKTPOIHEPTETHIECKUX CUCTEM

23. OnTumu3anus pexuMa CeTH 10 YPOBHSM HAIIPSDKEHHS! M PEAKTUBHOM MOIIIHOCTH
24. XapakTepUCTUKHU YCTPOUCTB ISl PETYJITUPOBAHUS PEKUMA B CETH 110 YPOBHSIM
HaTPsIKEHUS

25. Peanu3zanms pacripeaesieHus Harpy3KH Py SKCIUTyaTaIlluy JIEKTPOCTAHITUHN 1
3HEPIrOCUCTEM

26. 3agaun AUCIIETYEPCKOM CITYKOBI

27. ABTOMAaTHYECKOE peryJIMpoBaHKe YaCTOThl U aKTUBHON MoItHOcTH (APUM)

28. Meton HeonpeAeIeHHbIX MHOXUTENEH Jlarpanxa

29. Cucrema AONYILEHUN MTPH MMOCTAHOBKE 33/1a4U PACIIpEAeSIEHUs] AKTUBHOM HArpy3KHU
Mexay TOC

30. OnTuMuszanus pexxuma cucteMbl pu Haauuuu ['9C

31. Pacnipenenenue Harpy3ku npu rnepemeHHoM Hamope ['9C

32. PacrnipenenieHne peakTUBHBIX HATPYy30K

33. Pa3aenbHOe penieHue 3a1a4i ONTUMU3ALMHT PEKUMA IO AKTUBHOM U PEAKTUBHOMN
MOITHOCTH

34. YpollleHHbIN aIrTOPUTM KOMIUIEKCHON ONITUMU3AIIUN PEKUMA FHEPTOCUCTEMBI
35. PacnipenenieHne Harpy3Ku Mexay arperaraMu 3J1eKTPOCTaHIUMA

36. [TocTpoeHune 3KBUBAJICHTHBIX XapAKTEPUCTUK CTAHIIUU TIPH 3aJAHHOM COCTAaBE
arperaToB

37. BHyTpucTaHIIMOHHAs onTUMU3aLus pexumoB TOC

38. Bribop cocTaBa arperatoB B TEIJIOBOM 9HEPrOCUCTEME

O 01N DN B~ Wk —



39. BuyTpucraHimonsas ontumuzanus pexuma ['9C

40. YopouieHHble MeTO1bI yripaBiieHus arperatamu ['9C

41. ITocraHoBKa 3aJ1a4¥ ONTUMHU3ALMU JOJITOCPOUYHBIX pexxuMoB ['DC

42. OnTuMu3alms pexxuMa BoJgoxXpaHunuina oguHoyHon '2C

43. OcobeHHOCTH ONTUMU3ALINY pexkuMOB kackaaa [[DC

44. Texyuiee MJIAHUPOBAHUE PEKUMOB CUCTEMBI

45. Ontumusanus 6a1aHCOB YCIIOBHOI'O M HATYPaJIbHOTO TOIUIMBA

46. JlonrocpoyHoe IIaHUPOBAHUE OATIAHCOB MOIIIHOCTH U BBIPAOOTKH 3JIEKTPOIHEPTUU B
cucrTeme

47. OnTuManbHOE MJIAHUPOBAHUE PEMOHTOB HEPIrETUYECKOTO 000PYI0BaHUSS.
OnTtuMmuzanusi 6aIaHCOB YCIIOBHOT'O U HATYyPaJbHOT'O TOILIMBA

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
YUYEBHOI'O INIPEJIMETA

a) IuTepartypa
1. CaBuHa, Hatanbs BuktopoBHa. [IpuMeHeHne TeOpuu BEpPOSATHOCTEM U METOIOB
OTNITUMU3AIINU B CUCTEMaX AieKTpocHabxenus [Tekcer] : yue6. mocobue: pek. JIB PYMII / H.
B. CaBuna — brarosemenck : M3a-Bo Amyp. roc. ya-ta, 2007. — 272 c.
2. Tokapes, B. B. MeToapl ontuMu3aliuu : yuedHoe mocoodue ajs By3oB/ B. B. Tokapes. —
Mocksa : UznatensctBo HOpaiit, 2024. — 440 c. — (Boiciiee oOpaszoBanue). — ISBN
978-5-534-04712-7. — Tekct : anexkTpoHHbIH // OOpa3oBaTenbHas matdopma FOpaiit [caitT].
— URL: https://urait.ru/bcode/539567 (nata oopamenus: 02.05.2024).
3. MeToapl onTUMU3ALUK : YUYeOHUK U MpakTukyMm misi ByzoB/ @. Il. BacumbeB, M. M.
IToramos, b. A. bynak, JI. A. AprembeBa ; nmoa penakiueid d. I1. BacunbeBa. — Mockaa :
UznatensctBo FOpaiit, 2024. — 375 c¢. — (Beiciiee oOpazoBanue). — ISBN
978-5-9916-6157-7. — Tekct : anexTpoHHbIH // OOpa3oBaTtenbHas matdopma KOpaiit [caitT].
— URL: https://urait.ru/bcode/536292 (mata oopamenus: 02.05.2024).
4. Yembopucosa, Hauns [llaBkaToBHA. ONTUMU3AIUS PEKUMOB 3JIEKTPOIHEPTETHUCCKHUX
cucteM u ceteit [Tekcr] : yue6. mocobue / H. III. Yembopucona, A. C. Crenanos, B. M.
[eitzens ; AMIY, DH.¢. - bnarosemenck : U3n-Bo Amyp.roc. yH-Ta, 2006. - 104 c.
5. MeTopl ONITUMU3AIIUNA PA3BUTHUS IJIEKTPOIHEPTETUUECKUX CUCTEM [DICKTPOHHBIN
pecypc] : Metoa. yka3anus K j1ab. padoram / AMI'Y, Ou.d.; coct.: H. III. Uembopucosa, A.
H. Ko3znos. - 3-e u3n., ucnp.. - bnarosemenck: M3a-so Amyp.roc. yu-ta, 2017. - 29 ¢
Pexxum mocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7751.pdf
6. MeTobl ONITUMU3AIINH PA3BUTHUS 3JIEKTPOIHEPTETUUECKUX CUCTEM [DJIECKTPOHHBIHN
pecypc] : MeToI. yKa3aHus K MPaKT. 3aHATUSIM JJISI MATUCT. TPOTrpaMMBbl « DJIEKTPOIHEPTET.
cuctemsl B cetr»./ AMI'Y, OH. ¢.; coct.: A. H. Ko3nos. - 2-e u3a., ucrp. . - brarosemeHck:
N3n-Bo Amyp.roc. yH-Ta, 2017. - 20 ¢
Pexxum mocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7756.pdf
7. Ontumuzanusi B 3JCKTPOIHEPTEeTUUECKUX cuUcTeMaX. I[IpakTuyeckue 3aHsATHS : yuyeOHOE
nocobue mis By3oB/ A. I'. Pycuna [u ap.]; mon pemakmueit A. I'. Pycunoil. — Mocksa :
WNzmatenbctBo FOpaiit, 2024. — 158 c¢. — (Beiciiee oOpazoBanue). — ISBN
978-5-534-04509-3. — Tekct : anexkTpoHHbIH // ObpazoBaTenbHas miatdopma FOpaidT [caifT].
— URL: https://urait.ru/bcode/538828 (mata oopamenus: 02.05.2024).
8. MeTo1pl MOJISTMPOBAHUS U ONITUMHU3AIIAN B 3a/1a4aX JIEKTPOIHEPTETUKHU [DIIEKTPOHHBIN
pecypc] : yaeb. mocooue / AMI'Y, DH.. ; coct. JI. A. I'ypuna. - baarosemienck : 3a- Bo
Amyp. roc. yH- Ta, 2012. - 91 c. Pexum moctyma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/3622.pdf

0) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypehbl

Ne HaumenoBanue Ornucanue

1 |[Mathcad Education - |25 pa6. mect o Software Order Fulfillment Confirmation,
University Edition Service Contract # 4A1934168 ot 18.12.2014.

2 | RastrWin3 BaszoBerii | 10 JINLL. Ilo JIOTOBOPY
KOMILIEKC Ne(0323100012213000182-0001592-01/1144 ot 31.12.2013.




RastrWin3
Onrumuzanms pexxuma

10 JINII. o JIOTOBOPY
Ne0323100012213000181-0001592-01/1143 ot 31.12.2013 u
norosopy Ne236 ot 02.12.2014.

4 | ABTomaTuzmpoBaHHas Jlunensusa xomMmepueckass 1mo jgoroBopy Ne945 ot 28
HH(GOPMAILIMOHHAS Hos10ps 2011 rona.
OubnmoTeyHas cucrema
«MPBUC 64»
5 |Ilporpammuasi cucrema | KomMepueckas quiieH3us o MOAIUCKE MO JTUIEH3UOHHOMY
«ArTuriaruat.BY3» noroBopy Ne200 ot 04 mas 2016 roaa.
6 | http:// DnekTpoHHO-0ubmMoTteuHas cucrema IPRbooks — HayuHo-
www.iprbookshop.ru/ 00pa3oBaTeNbHBIN PECYPC IJIs PEIICHUS 3aa4 00yUeHHUs B
Poccun u 3a pybexxoM. YHukanpHas miatdpopma IbC
IPRbooks o0benunseT HoBele HHGOPMAITMOHHbBIE
TEXHOJIOTHH U yUeOHYIO JTUIIEH3UOHHYIO JINTEPATYPY.
Kontent ObC IPRbooks oTBeuaer TpeboBaHMIM
cTaHaapToB Bbicuiel mkobl, CITO, JONOJIHUTETBHOTO U
nuctanuonHoro oopazoanus. 9bC IPRbooks B momHOM
00BEMe COOTBETCTBYET TPeOOBAHUSAM 3aKOHOIATEIIbCTBA
P® B chepe obpazoBanus
7 | http://e.Janbook.com/ DnekTpoHHas 6ubauoreuHas cucrema «M3maTenscTBa
Jlanb», TEeMaTUUECKHE MTAKETHI: MaTEMATHKA, PU3HUKA,
WHXXCHEPHO-TEXHUYECKUE HAYKH, XMMHUS
8 | https://urait.ru DnekTpoHHas oubmuoreunas cucrema «FOpai». IbC
«OpaiiT» B mOTHOM 00BEME COOTBETCTBYET TPEOOBAHUSIM
3akoHomaTenbcTBa PD B chepe oOpazoBanus
9 | https://elibrary.ru Hayunas snexrponnas onommoreka eLIBRARY.RU
poccuiickuii THGOPMAITMOHHO- AaHAJTUTUYECKHI TTOPTAJl B
00J1aCTH HAYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00pa30BaAHUS
B) mpoeccroHaJIbHbIe 0a3bl TAHHBIX U MHPOPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI
Ne HaumeHnoBanue Onucanue
1 | https://gisee.ru/ lNocynapcrBenHast UH(pOpMAIIMOHHAS CUCTEMA B 00JIaCTH
IHEProCOCPEKESHHS U MTOBBIIICHUS SHEPTCTHUECKON
3(PEeKTUBHOCTU. DKCIEPTHBIN MOPTA IO BOIIPpOCAM
3HEProcOepeKeHHUS.
2 | http://drsk.ru OcdunmanbHeIil calT AKIIMOHEPHOE OOIIECTBO
"JlaTbHEBOCTOYHAS pacIpeieIUTeNIbHAS CeTeBast
KoMmaHus"
3 | http:// www.rushydro.ru/ | Odbummanensriii caiit [TAO «Pycl'unpo»
company/
4 | https://www.gis-tek.ru/ I'NC TOK — dpenepanbHas rocygapcTBeHHAS
nHpOpMAIIMOHHAS CHCTeMa, CoJiepKalasi HHHOPMAIIUIO O
COCTOSIHUH M IPOTHO3€ Pa3BUTHS TOTUTUBHO-
HEPreTUYECKOro KkoMruiekca Pd.
5 | https:// www.gost.ru/ denepaIbHOE aT€HTCTBO MO TEXHUYECKOMY
portal/gost/ peryaupoBaHuio U MeTposioruu (Poccranmapr)
6 | http:// www.fsk- ees.ru/ | ®enepanbHas ceTeBasi KoMnanus EquHON sHEPreTHIECKOH

about/
standards_organization/

cuctembl. [1y6mnyHOe aKIIMOHEPHOE OOIIECTBO «CO3aHO B
COOTBETCTBUU C MPOTpaMMoil pepopMupoBaHus
3JIeKTpOosHEep- retuku Poccuiickort deaepannm Kaxk




opraHu3aIys 1o ynpasiieHuto EquHol HallMOHAITBHOM
(obmmepoccuiickoit) anexktpudeckoit cersro (EHOC) ¢
LEJTBIO €€ COXPAHEHUS U Pa3BUTHSL.

7 | https://minenergo.gov.ru/ | MunucrepctBo sHepreTuku Poccutickoit @eaepanuu

node/234 (Munsnepro Poccun)
10. MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MNMPEAMETA

3aHATUS IO AUCUUTIUTHHE «MeTOAbl ONTUMHU3AILIMHU B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX)
MPOBOJISITCS B CIIELIMAIM3UPOBAHHBIX MTOMEIICHUSIX, TPEACTABISIONIUX COOON ayTUTOPUU IS
MPOBEACHUS 3aHATUIN JIEKIIMOHHOI'O TUMA, 3aHATUN CEMUHAPCKOTO THUIIA, TPYNIIOBBIX U
VHJUBUAYAIBHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJISI U MPOMEKYTOUYHON aTTECTAIIUU.
CrnenuanbHble MOMEIIEHUS YKOMIUIEKTOBAHbI CIIEUAIM3UPOBAHHON MeOebio 1
TeXHUUYECKUMHM CPEJICTBAMU OOyUEHUSI, CITYKAILIUMU 151 TIPEICTaBIIEHUs] yUeOHOM
nHpopmanuu 60IBINION aymuTOpuu. Bee momerneHnsi, B KOTOPBIX ITPOBOISTCS 3aHATHUS,
COOTBETCTBYIOT JIEUCTBYIOIIUM POTUBOMOXAPHBIM MTPaBUJIAM U HOPMAaM.

B kauecTBe MaTepuaIbHO- TEXHUUECKOTO O0ECIeUeHUs TUCIIUIUIMHBI UCTIOIb3YIOTCS
MYJIbTUMEIUMHBIE CPEICTBA, MHTEPAKTUBHAS JOCKa. MaTepuaJ JIEKIU MpeCTaBIeH B BUIE
npesentanuii B Power Point. /{5 mpoBeneHns 1a00paTOPHBIX U MPAKTUIECKHUX 3aHITHH U B
CaMOCTOSITEIbHOM pabOTE CTYJIEHTOB UCIOJIB3YIOTCS TEXHOJIOTUUECKHE CXEMbI, MOAEIIN
npoiuieccoB. [IpakTuueckue padoThl MPOBOIATCS C UCITOIB30BAHUEM CTALIMOHAPHOTO U
MEPEHOCHOT'0 KOMIIBIOTEPHBIX KJIACCOB Ka(eapbl SIHEPTETUKH.

CamocrosTenbHas paboTa 00yJaronIuXcsl OCYIIECTBIISIETCS B TOMEIEHUSIX, OCHAILIEHHBIX
KOMITBIOTEPHOM TEXHUKOU C BO3MOXKHOCTBIO MTOKIIIOUECHUS K ceTh «HTepHeT» 1
obecIieueHneM J10CTyna B 3JIEKTPOHHYIO HH()OPMAIIMOHHO- 00pa30BaTEIbHYIO CPELy
YHUBEPCUTETA.



