MuHHMCTEpPCTBO HAYKH U BbIcIIero oopa3osanusi PO

denepanbHOe rocyIapCTBEHHOE OI07KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne

BbICIIIET0 00pa30BaHUA
«HanmoHanbHBIN HCCJIeI0BaTeIbCKU YHUBepcuTeT «MIW»

Ouaunana PI'OY BO HNUY MODU B r. Bosikckom

Hanpasiaenue noaroroBku: 13.04.01 TenyiooHepreTuka u TemJI0TeXHUKA

HaumeHnoBaHme 06pa30BaTeJ’lele nmporpamm: TensoBbie JICEKTPUIECCKHE CTAHIUMA U JHEPIreTUICCKUE CUCTEMBI:
060pyz[03aﬂne, PEXKUMBI 1 KAa4€CTBO YIIPaBJICHUSA. 3KC]’[JIyaTa].ll/lﬂ U YIIpaBJ/ICcHUE PEXKUMAMMU IJICKTPOIHEPreTu-

YeCKHX CHCTEeM
YpoBeHnb 00pa3oBaHusI: MATHCTP

®opma 00yyeHHUSI: OUYHAS

Pabouyas nporpaMma no JuCHMILINHE
ONTUMMU3ALUA PEXKUMOB 'EHEPUPYIOLIUX CUCTEM

Baok:

baok 1 « lucunnmianHbl (MOIYJIH)»

YacTb 00pa3oBaTeIbHON NMPOrPaMMbI:

Yacrsb, popMupyeMasi y4acTHUKAMH 00pa3o-
BaTeJIbHBIX OTHOIIEHUH, TUCHUIJIMHBI (MO-
JyJIN) M0 BBIOOPY 2

Ne TMCHUIVIMHBI 110 Y4€OHOMY IJIAHY: b1.B./1B.02.02
Tpya0eMKOCTh B 3a4€THBIX eIUHUIAX: 3 cemecTp — 3
Yacos (Bcero) mo yue0HoOMYy IIAHY: 108

Jleknun

3 cemectp — 16 yacon

IIpakTH4eckne 3aHATHA

3 cemectp — 16 yacon

JlabopaTopHbie padoThI

Y4eOHBbIM IJIAHOM He MPeAyCMOTPEeHbI

AYyIUTOpPHBIEC KOHCYJIbTAIUH 110
KYPCOBBIM IIpoeKTaM (padoram)

Y4eOHBIM IIAHOM He NPeAYyCMOTPEHBbI

CamocTrosiTetbHasi paboTa

3 cemectp — 40 yacoB

BKJTFOYAS:
PI'P 3 cemectp — 10 yacoB
IIpomeskyTouHasi aTTecTanms:
BKJIIOYAs:
PT'P 3 cemectp — 10 yacoB

KYPCOBBIE MIPOCKTHI (pabOThI)

Y4eOHBIM IUTAHOM He MPexyCMOTPeHbI

IIpomeskyToyHasl aTTeCTALMS:

HK3aMEH 3 cemecTp — 2,5 yaca
KonTpoJns:
IK3aMEH 3 cemectp — 33,5 yaca
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IMPOI'PAMMY COCTABHIJIL:

HoueHt xadenpsl DHEpreTHKH, /: ey

K.T.H., JOIEHT 11 ] JI. P. Kym
(JIOJDKHOCTS, Y4EHasA CTENEHb, YUCHOE 3BAHKE) \/ }(nommcs) (pacmmnppoBKa NOANKCH)
3aBenyrommii kadenpoit DHepreTHKH W a E.I. 3enuna
(Ha3panme kacteapsi) (ndamuds) (pacmmdporka noanHcH)

PyxoBozmtens o6pasosarenbHoi mporpaMMe! TenioBbie 2IEKTPUYECKHE CTAHIMA H SHEPreTHYe-
CKHE CHCTEMBI: 060py/JOBaHHE, PEKUMBI U Ka4€CTBO YIIPABICHUA

JlouenT xahenpbl DHepreTHky, (
K.T.H., JOLIEHT %—v M.M. Cynranos
(AOMLKHOCT, yuEHAA CTENEHb, YHEHOE 3BAHHE) ( o W} (pacmu¢poBKa noNHCH)

PykoBomuTens obpasosarensHo# MporpaMMbl IKCIUTyaTaLMs | YIPABICHAE PEKHMAMH IEKTPO-
3HEPreTUYECKHX CUCTEM

3aBemyrommii kadeapoi IHepreTUKy,
/’—
K.T.H., IOIIEHT . ( E.T. 3ennna

(MOKHOCTE, y4eHas CTENEHS, YHEHOE 3BAHHE) (oniics) (pacmmuppoBKa NOANKCH)

PyxoBomutens 06pa3oBaTebHOM NPOrpaMMBI DIIEKTPOIHEPrETHYECKHE CHCTEMBI M CETH

JloueHT xadeaper DHepreTHKH,
K.T.H., JOLIEHT ﬂ / B. H. Kypesnos

([I0JKHOCTE, YYEHAS CTEMNeHb, YUEHOE 3BAHHE) (pacmudporka noanucH)

COI''TACOBAHO:

p / E.T'. 3enuna
3apenyromuii kabeapoi IHEPreTHKA :

(Haspanme Kajeaps) (moafucs) (pacmHpoBKa NO/MHCH)



1. HEJIU U 3AJAYH OCBOEHUA JUCHUIIVIMHBI

Heﬂb O0CBOCHUA NTUCHMIIVIMHBI: N3YUCHHUEC OCHOBHBLIX SaKOHOMepHOCTeP’I OINITUMHU3AINU SHEPICTUUYCCKUX PEKUMOB, PETYJIMPOBAHUS HAIIPAKE-

HUsA, 4aCTOThI U aKTUBHOM MOIIHOCTH

3agayaMu JUCIHUILINHLI ABJISIOTCH:

- M3y4YEHHE OCHOB ONTUMAIBHOIO PETYIUPOBAHUS PEKUMOB, PACIPECIICHUs HarPy3KU SHEPTOCUCTEM;
- (popMupoBaHNEe yMEHHUS U HABBIKOB pacyeTa ONTUMAIBLHOTO PAacIpeesieHHsI Harpy30K B SHEPTOCHCTEME.

dopmupyembie y 00ydaromierocss KOMIeTeHIIUM U 3aIJTAHUPOBAHHBIC Pe3yabTAThl 00yUeHHs [0 AUCIUILIUHE, COOTHECEHHbIE C HHANMKATOpA-

MM JOCTHKeHHSI KOMIIETEeHIIUM:

KO}I M HAUMECHOBAHHE KOMIICTCHIIUHA

KOII N HAMMCHOBAHUE MHAUMKATOPA D0CTH-
KECHUSA KOMIICTCHIIMHA

3aniaHMpOBaHHBIE Pe3yJbTaThl 00yYeHH s

ITIK-1. Ciocoben yuacTBOBaTh B cOope u
aHaJIM3€ UCXOTHBIX JAHHBIX IS TPOCKTUPO-
BaHUS SHEProoOBEKTOB, MPOBEICHUH pacue-
TOB ¥ 9KCTIEPUMEHTOB B COOTBETCTBUU C TH-
MOBBIMH METOJTUKAMH U CPEACTBAMU aBTO-
MaTHU3aln1, 00pabOTKON MOTyUYEeHHBIX pe-
3yJIbTaTOB, COOIOCHUN TIPOU3BOICTBEHHOM
1 DKOJIOTUYECKON 0€30MacCHOCTH, YIpaBie-
HUH, SKCIUTyaTaIiuu, 00CITy)KUBaHUH, J10-
BOJIKE TPOIIECCOB U PEMOHTE TEXHOJIOTHYE-
CKOT'0 000pyTIOBaHUS

[IK-1.1. OcymiectBisier cOOp U aHATIN3 UCXOI-
HBIX JJAaHHBIX AJIs1 UCCIIEI0OBAHUS YHEPTOOOBEK-
TOB

3HATh:

- KpUTEpHH ONTHMH3AINH PEXKUMA CETH TI0 YPOBHIM
HAINPSDKCHUS M PEaKTHBHOM MOIIHOCTH;

- KPUTEPHUH ONTHUMU3AIMYU PACIIPEICTICHUS HATrPY3KH
IPY DKCIUTyaTallMH JIEKTPOCTAHIIUN H YHEPTOCHCTEM;
yMeTh:

- BBITIOJTHATD PAacYeThl U MOACITUPOBAHHUE PEKIMOB
paboTel 000PYAOBAHUS B MMAKETaX MATEMATUIECKUX U
NPUKJIQJIHBIX TIPOTPAMM

ITIK-1.2. [IpoBOOUT pacyeThbl U IKCIEPUMEHTHI
B COOTBCTCTBHUHU C TUITOBBIMU MCTOAUKAMH U
Cpe/IcTBaMHU aBTOMAaTHU3AIMK U 00pabaThiBaeT
NOJy4EeHHBIE PE3YNIbTaThl, POPMUPYET Mpe-
JIO’KEHHSI TI0 UX TIPAKTUIECKOMY HCTIOJb30Ba-
HHUIO

3HATH:

- IPUHIMIBI PEIIECHUS 3a7a4 pacrpeieieHus] Harpys3-
KM MEX]y 2JIEKTPOCTAHIIUSIMHU;

yMeTh:

- IPUMEHSTh COBPEMEHHBIE METObI pacyeTa Jijisl Ofl-
TUMU3ALMU U YIIPABIEHUS AJIEKTPOIHEPTe€TUYECKUMU
CHUCTEMaMH U CETSIMU




2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM NPOT'PAMMBI BO

Jucuuniuna 6asupyercs Ha qucuuiumaax: b1.B.09 UccnenoBanue pexxMMOB U 3HEpreTHYe-
ckast 9 HEeKTUBHOCTH TCHEPUPYIOIINX CUCTEM

PesynpraThl 00ydeHus1, MOJyYeHHbIE IPU OCBOCHUHU TUCLUUIUIMHBL, HEOOXOIUMBI ITPH BBIIIOJI-
HEHUU BBITYCKHON KBATM(PUKAIIMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHbI

3.1 CTpykTypa TUCUMILUIHHBI

OO01mast TpyJ10eMKOCTb JUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 JacoB.

Pacnipenenenne TpyoeMKOCTH pasena (B 4acax) Imo BHIaM

ConepxaHne caMOCTOSTEITLHOUN pado-

[a]
Pazzen HHCHHHHI{HH' S B = y4eOHOH paboThI ThI
No | ®opma npomMexyTOUHOM aTTecTa- = 3)
9 ) (c yxazanueM Ne pictoynuka 1o 1. 5.1
/1t 1005011 o & = KonraktHas KonT-
5 = o CP Y CTPAHUI] B HEM)
(no cemecmpam) 2% | © |Jlex | Tp | Jla6 | KIP | MKKIT | TIA pob
1 | OCHOBBI ONITUMAJIEHOTO PETYIUPO- [1], c 183-203
BaHHS PEKUMOB 22 3 6 8 - 8 [2], ¢ 622-628
[3],c 169-174
2 PerJ'II/IpE)BaHI/Ie YacTOTHI U 20 3 6 4 ) 10 [3], c153-163
AKTUBHOM MOIIHOCTHU [2],c91-95
3 | OnruMm3aIus pacupeeICHIs 30 3 4 4 2 [1], ¢ 183-203
Harpy3KH SHEPrOCHCTEMBI
DK3aMeH MPOBOIUTCS B YCTHOH popme
OKx3aMeH 36 3 - 2,5 33,5 1o OWUJIeTaM COTJIacHO MporpamMme
9K3aMeHa
Hroro: 108 3 16 16 - - - 2,5 40 33,5




3.2 Kpartkoe conep:xxaHue pa3ieaioB
3 cemecTp

1. OCHOBBI OITUMAJIBHOI'O PEryJIMPOBAHUS PEKMMOB
XapaKTepUCTUKU YCTPOUCTB I PETyJIUPOBAaHUS PEKUMA B CETU 110 YPOBHAM HAIPSKECHHUS,
ONTUMM3AIMS PEKUMA CETH MO YPOBHSAM HANPSIKEHUS U PEAKTUBHOM MOILHOCTH, MaTeMaTH4yecKas
(dbopMynHpOBKa 3a/1auu, METO/IbI €€ PEIICHUS.

2. PeryjupoBaHue 4acTOThI M AaKTHBHOI MOIIIHOCTH
bananc akTHBHON MOIIHOCTU B 3HEPrOCHUCTEME M €ro CBA3b C YAaCTOTOH. XapaKTEPUCTHKU
PETYISITOPOB CKOPOCTH BpallleHus: TypOuH. PerynupoBanue 4acToThl B dHeprocuctemMe. Peanmzamnus
pacrpeaesieHns Harpy3KH MpHY SKCILTyaTalluy JIEKTPOCTAHLIUNA U SHEPTOCHUCTEM.

3. OnrtumMu3auus pacnpeaejeHusi HATPY3KU SHEProcucTeM

Pacnipenenenne Harpysku Mexnay TOC. Pacnipenenenune Harpysku B sHeprocucteMe ¢ ['0C

u TOC. Pacnpenenenue Harpy3Kd MEXAy arperatamu 3J€KTpocTaHiui. Pacnpenenenue peakTus-
HBIX Harpy3ok. KoMIuiekcHas onTuMu3anus pexkxuMoB S3HEPIE€TUUECKON CUCTEMBI.

3.3. Tembl NpaKTHYECKUX 3AHATHI

3 cemecTp
Bri6op ontumansHoro Hanpspkenus JIDII (2 gaca).
OmpenenieHne MOTeph MOIIHOCTH B 3aMKHYTOM ceTH (2 yaca).
Omnpenenenue ontumanbHOro peskuma padotsl JIDIT 110 kB (2 gaca).
Ompenenenre ONTUMAILHON TOYKH pa3MbIKaHUS 3aMKHYTOU ceTH (4 yaca).
Br160op onTumMansHOro pexuMa padoThl CEKIIMOHHOTO BBIKIIOUaTeNs (2 yaca).
OnTuMm3aIus TOYeK pa3MbIKaHUs 3aMKHYTBIX ceTel (4 Jaca).

A

3.4. Tembl 1a00paTOPHBIX PadoT
JlaGopaTopHbie pabOThl Y4eOHBIM TIJIAHOM HE MPETyCMOTPEHBI.

35.PI'P
TeMaTHka pacyeTHbIX 3aJaHUI
OntuMuzanys HOTOKOB MOITHOCTH B 3aMKHYTOM 3JIEKTPUYECKOM CETH.

3.6. TemaTuka KypCcOBBIX IPOEKTOB/KYPCOBBIX padoT
Y4eOHBIM MIIaHOM HE MPETyCMOTPEHBI



3.7. CooTBeTcTBHME pPa3ae/0B IMCHHUIIMHBI U (OPMUPYEMbIX B HUX KOMIIETEH UM

HanmeHnoBaHMe pe3ynbTaTOB 00yUeHUs
10 AU CHUITJIIMHE
(B COOTBETCTBHH C pa3aesioM 3)

Kopl KoMIIETEHIINH U UHIH-

KaToOpoB

Howmep pasnena nuciuniavnHbl
(B cooTBeTcTBUH C 11.3.1)

DopMBI TEKYIIETO
KOHTpOJI ycIieBae-
MOCTHU

1 2 3

3HaTh:

KpUTEPUU ONTUMU3AINK pexxkuma cetu no | [1K-1.1 X Tect 1. OcHOBBI O11-
YPOBHSIM HalpsKEHUS! U PEaKTUBHOM TUMAJIbHOTO PEryJH-
MOIIIHOCTHU pOBaHUs PEKUMOB
KpuTepun ontumuszauuu pactpeneienus | I11K-1.1 X Tecr 2. Perynuposa-
Harpy3Kud MpH DKCILTyaTallMM dSJIEKTPO- HUE YaCTOTHI U aK-
CTaHIIMI U SHEPrOCUCTEM THUBHOW MOLIHOCTH
NPUHLMIBI pereHus 3anad pacnpenene- | [1K-1.2 X Tect 3. OnTumusa-
HUSL HarpYy3KU MEXIY IEKTPOCTAHIUSIMU 1M pacrpeaesieHus

Harpy3Ku SHEpro-
CUCTEM
Ymersb:

IIPUMEHSTh COBpEMEHHble MeTonbl pac- | [IK-1.2 X X X KonrponsHas pado-
yeta U1 ONTHMH3ALUUU U YIPABICHHUS Ta. PerynupoBanue
AJIIEKTPOIHEPIeTUUECKUMU CHCTEMaMU U YaCTOTHI U aKTUBHOU
CETMHU MOIIHOCTH
BBITIOJIHATH pacyersl U MozenupoBanue | [1IK-1.1 X X X PI'P. Onrumunsanmsa
pexuMOB pabOTEl 000PYIOBaHUS B TaKe- MMOTOKOB MOITHOCTH
Tax MAaTeMaTHYEeCKUX U TPUKIAIHBIX B 3aMKHYTOM 3JIEK-
porpaMm TPUYECKOH CETU
Bcezo uacoe na pasoen oucyuniunvt (6 coomeem- 22 20 30
cmeuu ¢ n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OL[EHOYHBIE CPEJICTBA
JUISI KOHTPOJISI OCBOEHUS PE3YJIbTATOB OBYUYEHMS 11O JUCHMUILINHE
(TEKY W KOHTPOJIb YCIIEBAEMOCTH, MMPOMEXYTOYHASA
ATTECTAIUSA MO TUCLIUILIVHE)

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH I10 AUCHMILIMHE:
3 cemecTp
— TECTUPOBAHHUE:
1. Tect 1. OCHOBBI ONTUMATILHOTO PETYIMPOBAHUS PEXKUMOB
2. Tect 2. PerynupoBaHue 4acTOThI M aKTUBHOM MOIIIHOCTH
3. Tect 3. OnTuMu3anys pacnpenesieHusl Harpy3ku YHEPTOCUCTEM

— KOHTPOJIbHBIE PA0OTHI:
1. PerynupoBaHue 4acCTOThI U AKTUBHON MOIITHOCTH
— 3amura PI'P. Ontumu3anus noToKOB MOIIIHOCTH B 3aMKHYTOM 3JIEKTPUUYECKON CETH.

4.2. [Ipome:KyTOUHAS aTTeCTANMS MO JMCHUIINHE (YACTH AU CHUIINHBI):
3 cemecTp
ODK3aMeH.
OueHka onpeaensieTcsi 0 COBOKYITHOCTH PE3YJIbTATOB TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH B
cooTBeTcTBUH C [lomoskeHrneM o GauTbHO-PEHTHHTOBOM cucTteMe utst ctyaenToB HUY «MBUN»

B npuiiokeHue K IUIUIOMY BBIHOCUTCS OIIEHKA 3a 3 CEMECT).
5. YYHEBHO-METOAUYECKOE OBECIIEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHble U 3JIeKTPOHHBbIE U3TAHMSI:

1. Benukos, B. A. OntuMuzanusi pe>XKUMOB AJIEKTPOCTAHIIUN M SHEPTOCUCTEM : YIEOHUK ISl CTY-
JIEHTOB AHEPreTHYECKUX crienuanbHocTell By3oB / B. A. Benukos, B. I'. XKypasnes, T. A. ®unun-
noBa. - M. : Dueprousznar, 1981. - 464 c..

2. I'epacumenko, A. A. Ilepenava u pacripeic/ieHHe dJEKTPUUECKON IHEPTUH : yueO. TocoOune s
CTYJICHTOB BY30B, O0yUaIOIUXCs [0 HAPABICHHUIO TIOATOTOBKU JekTpodHepretuka / A. A. I'epa-
cumenko, B. T. ®enun. - 2-¢ usa. - Pocros-u#//l. : denukc, 2008. - 715 c.

5.2 JIuueH3uoHHOE M CBOOOIHO PacpoCcTPaHsieMoe MPOrpaMMHoOe odecrnevyeHue:
Microsoft Windows 7; Microsoft Office 2003/2007, Mathcad 15

5.3 UHTepHeT-pecypchl, BK/IIOYasi npodeccuoHalbHble 0a3bl JaHHBIX M MHGOPMALMOHHO-
CIIPaBOYHbIE CHCTEMbI:

VYuusepcurerckas uHpopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «KoHcymprant+» http:// www.consultant-urist.ru

CrpaBouHo-TIpaBoBasi cucrteMa «l apanT» http://www.garant.ru

Ba3za nanaeix Web of Science https://apps.webofknowledge.com/

baza nanubix Scopus https://www.scopus.com

[Toptanm oTKpBITBIX HaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza oTkphITBIX JaHHBIX MuHHCTEpCTBA TpyAda M COLMANBHOM  3amurel PO
https://rosmintrud.ru/opendata

baza nannbeix Hayunoii snekrponnoii 6ubmmoreku eLIBRARY.RU https://elibrary.ru/

baza nannHbIx npodeccnoHalbHBIX CTaHIAPTOB MHUHHMCTEPCTBA TPYAa U COLUATBLHON 3aIUThHI
PD http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/




ba3bl nannbpix MuHECTEpCTBA 3KOHOMHUYECKOTO pa3Butust PO http:// www.economy.gov.ru
baza otkpsIThiX manubix Pocuamonuropunra http:// www.tfedstm.ru/opendata
OnextpoHHas 6a3a nanueIx «M3narensctBo Jlanby» https://e.lanbook.com
OdenepanbHas TocydapcTBeHHass MH(POpPMaNMOHHAs cuctema «HanmoHanbHAs IIEKTPOHHAS
oubmuoreka» https://H30.pd
HanmonansHeIi mopTan onnaitH o0ydenust «OTKpbIToe oOpa3zoBanue» https://openedu.ru
OnextponHas 6a3a qanueix "Polpred.com O630p CMU" https://www.polpred.com
Odummanpapiii cadT deaepaqTbHOrO areHTCTBA MO0 TEXHUYECKOMY PETYJIMPOBAHUIO U METPO-
joruu http://protect.gost.ru/
OnektponHas oubimoreka MOU https://ntb.mpei.ru/e-library/index.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHDbI

JlexumoHHbBIE 3aHATHS MPOBOJATCS B YUEOHBIX ayIUTOPHUSAX, CHAOKEHHBIX 000pYIOBAaHUEM
JUIS TIOKa3a 00ydYalolIX MaTepualioB, CPEACTBAMHU 3BYKOBOCIIPOM3BEICHHS, TOCKON ayIUTOPHOM,
o0opy/oBaHUEM JIJIsl IPEJCTABICHUS MTpe3eHTalMi (TJIa3MEeHHasl MaHeNb, IePCOHATBHBIN KOMITbIO-
tep). IIpakTnueckne 3aHATHSA IPOBOASATCS B KOMIIBIOTEPHBIX KJIaccax.



IMpuaoxkenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JUCHUILIUHBI

OIITUMM3AIUA PEZKUMOB 'EHEPUPYIOIIUX CUCTEM

(Ha3BaHHE JUCIUIIINHEI)

3 cemecTp
ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYIIEr0 KOHTPOJIS YCIIEeBAEMOCTH 0 JHCIUIIHHE:

KM-1 Tect 1. OCHOBBI ONTUMAJIBHOTO PETYIUPOBAHUS PEKUMOB

KM-2 KonrponbHas pabota 1 PerynupoBanue 4acTOThl M aKTUBHOI MOIIHOCTH
KM-3 Tecrt 2. PerynupoBanue 4aCTOThl U AKTUBHON MOIITHOCTH

KM-4 Tect 3. OnTumu3anus pacipeneiacHus Harpy3ku 3HeprocucTeM

KM-5 PI'P «Ontumuzanus moTOKOB MOIIIHOCTH B 3aMKHYTOM 3JIEKTPUYECKOU CETH»

Bua npoMekyTo4HOI aTTecTaliMM — SK3aMEH

TpynoeMKOCTh IUCHUIUIMHBI = 3 3.€.

Homep | Paznmen nuc- HNunexc KM: KM-1| KM-2 | KM-3 | KM-4 | KM-5 | Dk3amen
pasaciia | MUITIMHBI
Henens KM: 1 2 3 3 4 4
1 OCHOBBI ONITUMAIILHOTO PETYJIMPOBa- N N
HUS PEKUMOB
2 PerynupoBaHue 4acTOThl U aKTUBHOM N
MOIIHOCTH
3 Ontumuzanus pacnpeneieHus N +
Harpy3Ku SHEProCUCTEMBI
MunumanbsHbIH 0amt 3a KM 6 8 6 6 14 20
MakcumanbHbii 6amt 3a KM 8 16 8 8 20 40




MuHHCTEpPCTBO HAYKH U BbIcIero oopasoBanus P®

DenepanbHOe roCyIapCcTBeHHOE 0K0ZKeTHOE 00pa30BaTeIbHOE YUPeKACHUEe
BbICIIETr0 00pa30BaHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIW»

¢uwiman ®I'bOY BO HUY MOMU B r. Boskckom

Hanpasienue noaroroBku: 13.04.01 TenjiodHepreTuka v TeMJI0TEXHUKA

HaunmeHnoBanue oOpa3oBaTejibHOM nporpamMmbl: TemjioBble 3JeKTpUMYeCKHEe CTAHUMM W JHepreTu4ecKue CH-
cTeMbl: 000pyIOBaHMe, PEeKHMbI U KA4eCTBO YNPaBJeHUs, JKCIUIyaTalMsl W yHpaBJeHHe Pe;KUMAMHU 3JieK-
TPOIHEPreTHYECKUX CHUCTEM, JHepPro-, pecypcocdepeimxeHue M 3Ko0Jorn4yeckasi 0e30MacHOCTh MPOMBIIJICHHBIX
NpeANpUsTHI, ABTOMATH3HPOBAHHbIC CHCTEMBI YIIPABJICHHUA 00beKTAMH

YpoBeHb KBATHM(PUKALMU: MATHCTP

®opMa 00yUeHHUsI: OUHAS

OueHOYHBIE CPeACTBA KOHTPOJISA YCBOCHUSI 3HAHUIA, YMeHUH U
BJIaJeHUs! (ONBITOM, HABBIKOM) MO AWCHUIINHE

b1.B./1B.02.02 OITUMHU3ALUSA PEZKUMOB I'EHEPUPYIOIIIUX
CUCTEM



Bouxkcexknii 2022

OmueHOYHBIE MaTEPHAIbI 110 AUCIUIUINHE MPEIHA3HAYCHBI IS OLEHKH: JOCTHKEHHSI 00yJaloUMICs 3aIIaHupO-
BaHHBIX PE3YJbTaTOB OOYYEHHs MO AUCHUILIMHE, 3Tana (opMHUpOBaHMS 3allIaHUPOBAHHBIX KOMIIETEHIMA M ypOBHS

OCBOCHHA TUCIHUIIIHHBI.

OL[GHO‘IHBIG MaTepHraJibl MO AUCHUIUIMHE BKIIOYAOT OLUCHOYHBIC CPEACTBA MJIA ITPOBCACHUA MGpOHpI/IHTI/Iﬁ TCKY-

IIET0 KOHTPOJIA YCIICBACMOCTH U HpOMe)KyTO‘IHOfI aTTeCTaun

OHCHO‘-IHI:IG CpeacTBa AJjisl OLICHKU 3alJIaHUPOBAHHBIX PE3YJILTATOB 06y‘{eHI/IH 10 JUCHUIIIIMHE, COOTHCCCHHBIX C

HHAUKATOpaMH TOCTHUKCHUA KOMHGTGHHHI\/’IZ

3armTaHupOBaHHEIE PE3yIbTATHl O0yUCHUS

Konab! naanka-

TOPOB J10- OueHovYHOE CPENCTBO
0 AUCUUILTIHE
CTHIKCHHS (THIT 1 HAUMEHOBAHNE)
KOMIETEHIIUU

3HaTh:

KPUTEPUH ONTUMHU3ALMHI IPU PELLICHUN PEXUMHBIX 3a7a4 I1K-1.1. Tect 1. OcHOBBI ONITUMAITB-
HOTO PEryINPOBAHUS PEXKUMOB
Tect 2. Perynuposanue 4a-
CTOTBI M aKTUBHOW MOIIIHOCTH
Tect 3. Onrumusanms pac-
MIPEAEIEHNS Harpy3KH SHEPro-
CHCTEM

MIPUHIUIIBI PeIIeHHs 3a/1a4 paclpelesieHHs] Harpy3Kd Mexay 3iek- | [TK-1.2. Konrponsnas pabora. Perymu-

TPOCTaHLUAMHU pOBaHUE YaCTOTHI U aKTUBHOM

MOIIHOCTH

YMern:

MIPUMEHATh METOBI ONTHMHU3AIIH PEKUMOB PaOOTHI AnekTposHepre- | [IK-1.1. KonTtponsHas pabdora. Perymm-

TUYECKHUX CUCTEM,; pOBaHUE YAaCTOTHl U aKTUBHOMN
MOIITHOCTH

[IK-1.2 PI'P. Onrumusanus ITIOTOKOB

OIMPEACIATh IMMOTOKOPACIIPEACIICHUE U TIOTCPU HAIIPAKCHUA B
JIMHUAX DJICKTPOSHCPICTUUCCKUX CUCTEM

MOIIHOCTH B 3aMKHYTOH 3JI€K-
TPUYECKOU CEeTU

Conepma}me OICHOYHBIX CPE/ACTB. xana n KPpUTEPUU ONCHUBAHUSA

Tect 1. OCHOBBI ONITUMAJBHOIO PEryJIHPOBAHUS PEKUMOB
Tect cocTout U3 6 BonpocoB. Bpems Beinonanenus 10 MunHyT.
[Tpumep Bapuanra Tecra:

1. OcHOBHBIM KPUTCPUEM OINITUMU3ALNU PEIKUMOB SHEPTOCUCTEMBIABIIACTCA

1) Pacxop TorumBa Ha AJIEKTPOCTAHIIUSX;

2) IloTepu MOIIHOCTH B 3NEKTPUUYECKHX CETX;

3) Iloka3aTenu KauecTBa IEKTPOIHEPTHUH;

4) HenmooTmyck 3IeKTPOIHEPTHHA MOTPEONTEISIM;

5) BepostHOCTHBIH yIIepd 0T HETOOTITYCKa 3JIEKTPOIHEPTHH.

2. HpI/I ONTUMU3AINH JOJTOCPOYHBIX PCIKMMOB SOHCPIrOCUCTCMbIPCIIACTCA3a/]a4a

1) CHwkeHHE TOTePh 3JIEKTPO3HEPTHH;
2) Ompenenenue cocTaBa pabOTAIOIIUX arperaToB;
3) CHKeHHe HeOOTITyCKa SHEPTHHU ITOTPEOUTEIISIM.

3. I'maBHBII HEgOCTAaTOK MeTo1a Jlarpanyka pH pelIeHUH 3aayul paclpeIesieHIs] Harpy30K B SHEPTOCHCTEME

1) Bosbioit 00beM BHIUYUCIICHHIA;

2) CrnoXHOCTB OIIpeeNIeHIs HeollpeIeNIeHHBIX MHOXHTeNeH Jlarpamka;

3) TpynHocTH C y4eTOM OrpaHUYECHUI Ha apaMeTphbl PeKUMa B BHIE PABCHCTB;

4) HeB03MOXHOCTB peIICHHS 3a/1a9H NTPH HAJIWIUN OTPaHUUCHHH B BU/IE HEPABEHCTB.
4. OnTUMAaIBbHBINA PEXUM SHEPIOCHCTEMBI — 3TO PEXHM, YIOBJIETBOPSIONIMH YCIOBHIO

1) HagexHoctu




2) KauecTBa 3J1€KTpOIHEPTUN
3) Munnmymy 3aTpat
4) Bce BapHaHTHI
5. OnTtumansHON YIIpaBIeHUE PEKUMAaMH TOCTUTACTCS
1) Bribopom koHUTYpanny ceTn
2) BsibopoM cocTaBa 000pyIOBaHUS
3) VYmnpapneHueM napaMeTpaMy PeXUMa SHEPrOCHCTEMBI
4) Bce BapuaHThl
6. YrpaBieHHe pexXUMaMH JODKHO OCYIIECTBIISTECS Ha OCHOBE
1) Pacueros
2) JlaHHBIX JONTOCPOYHOTO ITIAHUPOBAHS
3) JlaHHBIX KPaTKOCPOYHOTO INTAHUPOBAHUS
4) Bce BapnaHTHI
ITo pe3ynbpTraTaM TECTHPOBAHUS BBICTABIISETCS:

— 6 6asuIoB, ec/ii MPaBUILHO BBITIONIHEHO He MeHee 90% 3a/1aHui.
— 7 6asuioB, ec/ii IpaBUILHO BBITIONIHEHO He MeHee 80% 3a/1aHui;
— 8 6anoB, ec/v MPaBU/IBHO BBITTO/IHEHO He MeHee 60% 3aaHuii.

Tect 2.:PeryjupoBanue 4acTOThbl U AKTUBHOH MOIIHOCTH
Tect cocTout U3 6 BonpocoB. Bpems Beinonnenus 10 MunyT.
ITpumep BapuaHTa TecTa:

1.YcnoBre oNTUMAaIbHOTO paclpeiesIeHHs] Harpy30K MEXy TeHepaTOpaMHy dIEKTPOCTAHIIH
1) OpnuHakoBas Harpyska reHepaTopoB;
2) 3arpy3ka reHepaTopoB, MPONOPIHOHATRHAS X HOMUHAIHHON MOIIIHOCTH;
3) PaBeHCTBO MPHPOCTOB TOILUIMBA TEHEPATOPOB IPH YBEIHMUECHUH HArpy3KH;
4) PaBeHCTBO OTHOCHTENIBHBIX IIPHPOCTOB TOIUINBA TEHEPATOPOB.
2. HebanaHc akKTUBHOM MOIIIHOCTH BIIMSICT HAa YaCTOTY HANPSDKEHUS
1) Her;
2) Jlehuimt akTHBHON MOIIHOCTH MPHBOJIUT K CHIKCHHIO YaCTOTHI,
3) Jedunut akTUBHON MOITHOCTH MPHUBOAMT K MOBBIIIEHUIO YaCTOTHI.
3. HeOanaHc peakTHBHOW MOIIHOCTH BIIMSIET HA YACTOTY HaIlPsKEHUsI
1) Her;
2) Jledunur peakTHBHON MOIIHOCTH IPUBOJUT K CHIDKEHHIO YacTOTEI,
3) Heduunt peakTHBHOW MOIIHOCTH IPHBOANT K MOBBIIIEHHIO YaCTOTHI
4. CumMerpupoBaHue Harpy3ok B ceTsix 0,4 kBenuserna
1) Ha noBblmeHne HaIe)KHOCTH DIIEKTPOCHAOKEHUS;
2) Ha cHikeHHe noTeph AIEKTPOIHEPTUH;
3) Ha camwxenne noTpebICHNS MIEKTPOIHEPTUH;
4) Ha Bce nepeuncieHHble HaKToOpsbI;
5. Tlpu pocTte akTHBHOW HAarpy3Kd M MMOCTOSIHHBIX 3HAYCHISIX TOKA BO3OYKAeHUS 1 HanpspkeHus DJ{C MammHbI
1) He usmensercs *
2) Wsmensercs
3) VeenmuuBaercs
4) YMeHblIaetcs

6. Ilpu pocTe akKTHBHOW Harpy3KH U MOCTOSHHBIX 3HAUEHUSIX TOKA BO30YKICHUS M HANPSHKEHUS TOK CTaTopa
1) Bo3spacraer, eciu 8 < Omax *
2) YObIBaeT, eciu O < Omax
3) Bo3spacraer, ecinu 8 > Opmax *
4) VYOBbIBaeT, €CIU O > Omax
Ilo pe3ybTaTaM TECTUPOBAHUS BbICTABJISICTCA:
— 6 6asuIoB, ec/ii MPaBUILHO BhITIONHEHO He MeHee 90% 3a/1aHui.
— 7 6a/u1oB, ec/ii IpaBUILHO BBITIONIHEHO He MeHee 80% 3a/1aHui;

— 8 6anoB, ec/v MPaBU/IBHO BBITTO/IHEHO He MeHee 60% 3aiaHuil.

Tect 3: OnTuMHU3anus pacnpeaeeHHs HATPy3KH YHEProCUCTeMbI
Tect cocTout U3 6 BonpocoB. Bpems Boinonanenus 10 MunyT.
IIpumep Bapuanra Tecra:

1. OTuManbHOE YKCIIo PadoTAIOLIMX TPaHC(HOPMATOPOB HA ITOJICTAHIIMN 3aBUCHT



1) Or nanpsoxenus Ha ctopone BH
2) Or Hanpsbxenus Ha cropone HH
3) Ot cymmapHOH Harpy3Kd MOJCTAHIHH
2. YpoBeHb HaNPSHKEHHS B EHTPAX MTUTAHUS PACTIPEIEIUTEIbHBIX CETEH BIUSET Ha
1) Pacxox aneKTpo’HEPIHH HA ee TPaHCIOPT;
2) KonmuectBo MOTpeOICHHON AIEKTPOIHEPTUH;
3) Ilorepu xom0CcTOr0 X0/a TPaHCHOPMATOPOB;
4) Ilorepu KOPOTKOrO 3aMBIKaHUS TPAHCHOPMATOPOB
3. MaremaTtudeckne METOJIbl, KOTOPBIC UCIIONB3YIOTCS JJIS PEIICHUS ONTUMU3AIIMOHHBIX 33124 IIPH OTPaHUYCHUAX Ha
IIepEeMEHHbIE B BUJIC HEPAaBEHCTB
1) Meron TMHAMHYECKOTO IIPOTPaMMHUPOBAHNS;
2) Meron mtpadHBIX QYHKIHIA;
3) TI'paaweHTHBIC METOIBI;
4) Bce nepeuyncIeHHBIC METOIBI.
4. OntumanbHas cxema pacrpenenaurensHoii cetu 10-0,4 kB3zaBucur ot
1) Ot BenUYMHBI HarPy3KHY;
2) Ot paccTosHUS OT LIEHTpa MUTaHUA J0 IOTpeduTenel;
3) Or Hanuuus PITH Ha TpanchopmaTopax nurarolei noACTaHI|H.
5. JlnuTenbHBIE IEpeTpy3KH TeHepaTopa Ierecoo0pa3Hbl
1) B mepuox MakcMMyMa Harpy3ku *
2) mpu aBapuHOM OTKJIIOYEHUH YacTH I'€HepaTopoB B IHEprocucreMax *
3) IIpu CHIKEHWHU aKTUBHOM Harpys3KH reHeparopa
6. Tlpu muTeNbHOM Meperpys3Kke reHeparopa TOK BO30YKICHUS
1) paBeH HOMHMHAIBHOMY TOKY
2) ©osbllle HOMUHAJIBHOTO TOKa
3) MeHbIlIe HOMHHAJIBLHOTO TOKa *
ITo pe3ynbpTaTaM TECTHPOBAHMUS BBICTABISACTCS:

— 6 6anioB, ec/v IPaBU/ILHO BBIMO/IHEHO He MeHee 90% 3azaHuil.
— 7 6asinoB, ec/iv MPaBUWILHO BBITIOJIHEHO He MeHee 80% 3aiaHui;
— 8 6asoB, eciv MPaBWILHO BBITIOJHEHO He MeHee 60% 3asaHui.

KontpoasHnas padora 1. «PeryinpoBaHue 4acToThl 1 AaKTUBHOI MOLIHOCTH
Bpewmst BeimonHeHus 15 MUHYT.
[Ipumep 1 BapuanTa 3a1aHus:

1. Acratudeckoe peryalpoBaHUE YacTOTHI B U301HpoBaHHON DOC
2. PerynupoBaHue 4acToThl B U30aupoBanHoi DIC ¢ HeperyIupyeMoil TypOuHOM

Ilo pe3yiibTaTtaM TECTUPOBAHUS BbICTABIIACTCA:
— 16 6as10B, ecv MpaBU/ILHO BBITIONMHEHO He MeHee 90% 3a/jaHui.
— 12 Ganos, ec/ii MpaBU/ILHO BBIMOHEHO He MeHee 80% 3aJjaHul;
— 8 6asuioB, ec/i MPaBUILHO BBITIOJIHEHO He MeHee 60% 3a/1aHui.

PI'P «OnTuMu3anusi N0TOKOB MOITHOCTH B 3AMKHYTOM 3JIEKTPUYECKOI ceTH»

3amanue.
1. Iy cxembl KOJIbLIEBOM CETH HOMUHAJIBHBIM HampsbkeHueM 110 kB, BenuurHaMy Harpy3o0kK U JJIMHAMU y4acT-
KOB CETH OIPENCTUTh:
1) MOIIIHOCTH Ha y4acTKax CeTH.
2) TOKHM Ha y4acTKax CeTH.

3)cedyeHus: MPOBOJIOB IO IKOHOMHYECKOW TUIOTHOCTH TOKa C TMPOBEPKOM HMX IO YCIOBHUIO
Harpesa B HOpMaJIbHOM U HaI/I60JIee TSAKEIOM HOCHeaBaprIHOM peKumMax.

4) COmpOTHBIECHHUS KaXKJOTO yJacTKa CEeTH.
5) nelicTBUTENBHOE paclpeneiIeHre MOITHOCTEH Ha y9acTKaxX CeTH.
6) ToTepH HANpPSHKEHHS 0 TOYKH TOKOpa3zaeina B HOPMAIBHOM PEXHUME IPH JEHCTBUTEIBHOM PaCIpeeNICHUN
MOIIHOCTEM M0 y4acTKaM CETH.
7) ToTepu HanpsDKEHHs B HanOoJIee TSHKEJIOM I0CIeaBapUITHOM PexKUMe.
2. IlpoBeputh BHIOpaHHBIE CEYCHHE MPOBOJOB IO JOMYCTUMOM MOTEpe HANPSHKCHHS B HOPMAIBbHOM (IO TOYKH
pa3zena) U HauboIee THKEIOM MOCIeaBapUHHOM PEKUMAX.



Ilo pe3yiibTaTtaM TECTUPOBAHUSA BbICTABIIACTCA:
— 20 6as10B, ecv MpaBU/ILHO BBITIONMHEHO He MeHee 90% 3a/jaHui.
— 17 6anos, ec/iv MpaBU/ILHO BBIMOHEHO He MeHee 80% 3aJjaHul;
— 14 6ansos, ecyiv MPaBUWILHO BBITMIOIHEHO He MeHee 60% 3aJaHui.

IIpomexxyTouHas aTrecTanus
IK3aMeH

DK3aMeHAIMOHHBIN OWJIET BKIIFOYAET JIBA TEOPETHUYECKHUX BOIIPOCAN MPAKTUUECKOE 3aJaHue.
ITpumeps! TEOPETHUECKUX BOIPOCOB OMIIeTa:
1. Mepapxuu yripaBieHHUs SHEPTeTUKON: HepapXusl B IPOCTPAHCTBE
2. OnTuMu3aIys TEIIOCHA0KEHHS STIEKTPOCTAHINHN. Y PpaBHEHHE MaTEMAaTHUECKON MOJIEIH
Ontumuzaryst pexumMoB Bogoxpanmwmii ['OC. YpaBHeHHe MaTeMaTHIECKOH MOJETH
3. Koncrpykiun kaberneit HanpspkerneM 6...10 kB 1 crmoco0s! ux mpokiaaku
[IpuMepbl NpakTHYECKUX 3aTaHUMN:

1. Onpeaenuts HEOOXOIUMYIO MOIITHOCTh CHHXPOHHOTO KOMIIEHCATOpa B PEKUMaX Iepe- U HeZ0BO30YKICHHUS,
ecint Xz=0,52 OM; Usow = 35 OM; Ugrs. w6 = 35,8 KB; Uoms. wn = 34,8 kB; Uys= 35,4 kB; U,,= 33,7 kB.
2. ITocTpouTh BEKTOPHYIO Tuarpammy HesBHOMOM0CHOTO CI' B IByX pekrMax Mpu U3MEHEHUH COSQ, €CIIH HAMPSKEHHUE
U u Tox BO30OYyXaeHus [, He MEHSIOTCS

Bpewms noaroroBku orsera — 60 MUHYT.
ITo pe3ynpTaTam OTBETa HA SK3aMEHE BBICTABIISCTCS:

— 36-40 6anoB, eciiy MPaBWIILHO BHITOJIHEHO MPAKTHYECKOE 33/1aHKE, U TIPH OTBETE Ha BOIIPOCH AK3aMEHAIIMOH -
HOTO OMJIeTa M Ha JIOTOJHUTENBHBIC BOIIPOCH OOYYAIONIMICS TTOKa3ajl, YTO BIIAJEeT MaTepHalioM M3Y4YEeHHOM
JHUCHUITIIINHBI, CBO6OI[HO MIPUMEHACT CBOU 3HAHUSA JIA O6'I)$[CHGHI/I$I Ppa3IMYHbIX q)aKTOB WK pCIICHUA 3a/1a4;

— 26-35, ecau mPaBUIIBHO BBITIOJHEHO MPAKTHYECKOE 33aHUe WK B HEM JOMYINCHO He 0osee OJHOMN OIMIMOKH,
KOTOpast ObIITa caMOCTOSITEIFHO HCIpaBiieHa O0YJaIOMMMCS, U MPU OTBETE HA BOMPOCHI 3K3aMEHAMOHHOTO
OmiieTa M Ha JOTOTHUTENBFHBIE BOIIPOCH O0YYAIOIIUICS NOTyCcKaeT HerpyOble ONTHOKM;

— 20-25 6ayuIoB, €ciii B BHIIIOJIHEHHOM ITPaKTHYECKOM 3a/IaHUUIONyIICHBI IPyOble OMMOKH, KOTOPHIE 3aTEM HC-
MpaBJICHBI 00YYarONIMMCS ITPU YYaCTHU 3K3aMEHATOpa MJIM MPAaKTHYECKOE 33JaHKie HE BBITOJIHEHO B ITOJHOM
o0beMe, HO OOyHaloIIUiics CMOT JIOBECTH pEIleHUE 0 KOHIA MPH YYacTHH dK3aMeHaTopa, U B OTBETaX Ha
BOIPOCHI K3aMEHAIIMOHHOTO OUIIeTa IOMYIICHbI ONINOKH;

— 0 GannoB, ecny MPaKTHYECKOE 3a/laHe HE BBIMOJIHEHO WM HE JAHBI OTBETHI HA BONIPOCHI AK3aMEHALIMOHHOTO
OmiieTa M He BBIIIOJIHEHBI KpUTepUH i KaTteropuu 20-25 6aios.

OreHKa 110 AUCIUILTHHE OIpPEeAeIsIeTCs. B COOTBETCTBUY ¢ [loyioskeHreM 0 OaTbHO-pEHTHHTOBOM CHCTEME IS CTYICH -
toB (prumana HUY «M3H» B . BOIHKCKOM 110 COBOKYITHOCTH PE3yIbTATOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U JK3a-
MEHAIMOHHOM COCTABJISIOIICH.

B 3aBHCHMOCTH OT KOJHYECTBA OaJIOB 3a JUCHUIIINHY BBICTABJIACTCA:

Ouenka KoanyecTBo 6a/1/10B
OIICHKA 5 (KOTIMIHOY) 90 — 100 6amioB
oreHka 4 («XopoIro) 76 — 89 GaioB
oreHKa 3 («yIOBICTBOPHUTEIHHOY) 60 — 75 6ayoB
olleHKa 2 («HEYIOBIETBOPUTEILHOY) 0 — 59 6amioB
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