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Yacrs, popMupyemasn yyacTHuKamu o6paso-
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Ne nucnIHHEbI 10 yaebHOMY nUuIany: B1.B.J1B.02.02
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JlaGopaTopusie paGoTsl Y4e0HbIM IJIAHOM He IpeIyCMOTPeHbI
AyauTopHbIe KOHCY/IbLTAIMH 110
KypcoBbIM npoexTaM (paGoram) y4e0HbIM IJIAHOM He MpexyCMOTPEHbI
CamocrosTesbaasa paGora 3 cemectp — 40 yacos
BKJIXOYas:
e 3 cemecrp — 10 gacon
IIpoMe:KyTOYHAR ATTECTANMA:
BKJTIOYAs:
IIIIII PI'P 3 cemecrp — 10 gacos
KyPCOBEIE IPOEKTHI (paboThl) y4e6HEIM IIAHOM He NPeAyCMOTPeHRsI
IpomexyTounaa aTrecTanms:
3K3aMeH 3 cemectTp — 2,5 yaca
KonTpous:
9K3aMeH 3 cemectp — 33,5 gaca
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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

I_[e.m, O0CBOCHUH JTUCHUIUVIMHBI: HU3YUYCHUC OCHOBHBIX BaKOHOMepHOCTCﬁ ONTUMHU3AINU SBHCPICTUYCCKUX PCIKHUMOB, PCTYIMPOBAHUA
HaIps>KCHUA, 4aCTOThI U aKTHBHOU MOIITHOCTHU

3agayaMu AMCHMILVIMHBI ABJISIIOTCH:
- M3y4YEHHE OCHOB ONTHUMAJIBHOTO PETYINPOBAHUS PEKUMOB, paclpeeIeHUs] Harpy3KH 3HEPrOCUCTEM;
- opMupoBaHEe yMEHUS M HABBIKOB pacyeTa ONTHMAIbHOTO PaCIpeeTIeHUs Harpy30K B JHEPTOCUCTEME.

CDOpMI/IpyCMBIC y O6y‘-IaIOHI€1"0C$[ KOMIIETEHIMA ¢ 3allJITAaHUPOBAHHBLIC PE3YJbTATbI Oﬁy‘{el-l]/lﬂ o JUCHUIIIMHE, COOTHCCCHHBIC C
HHAUKATOPAMH JOCTUKCHUA KOMHeTeHHHﬁ:

Kox n HamMeHOBaHHe KOMIIETEHIMH Kox m HauMeHOBaHUe HHAUKATOPA 3amyiaHMpOBaHHBbIE PE3yJIbTATHI 00y4YeHUs
AOCTHKEHHUS] KOMIIETCHIIMHU

3HAThb:
- KPUTCPpHUU ONITUMU3AIHNU PEKMMaA CCTU I10 YPOBHAM
HAIpPsKCHUA U peaKTHBHOﬁ MOIITHOCTH,

- ITK-1.1. OcymecTBasieT cOOp U aHATHU3
TK-1. Crioco0eH y4acTBOBATE B COOpE U x0 . e pe oBa - KPUTEPHHU ONTUMU3ALUK PACIIPEIETIEHNUS HArPY3KU
UCXOJHBIX JIAHHBIX JUISL HCCIIEI0BAHUS o
AHAJIN3C HCXOHBIX MaHHBIX U 1 p 5 a 2 IPH DKCILUTYaTal{K SJIEKTPOCTAHIUM 1 SHEPIOCUCTEM;
MIPOEKTUPOBAHUS YHEPTOOOBEKTOB, SHEPTOOOLEKTOB

yMeTh:

- BBITIOJIHATH PACUYETHl U MOJEIIMPOBAHHUE PEKUMOB
paboThl 060pyIOBaHUS B TAKETaX MaTEMaTHUYECKUX U
MPUKIIATHBIX IPOrpaMM

MIPOBEJACHUH PACUETOB U IKCIIEPUMEHTOB B
COOTBETCTBHUH C TUIIOBLIMU METOAMKAMU U
CpelIcTBaMHu aBTOMAaTH3AIMH, 00pabOTKOM

IMOJIYYCHHBIX pPC3YyJIbTATOB, CO6J'IIO,I[CHI/II/I

. . ITK-1.2. I[TpoBOAMT pacyeThl U IKCIIEpUMEHThI | SHATH:
MIPOM3BOJICTBEHHON U SKOJOTHYECKOH

5630 1ACHOCTI ABJIEHHIL, SKCILTYATALHH B COOTBETCTBUHU C TUMOBLIMHU METOJUKAMU U - IIpMHIHUIIBI ~ PCIICHHA  3alla4  pacHpCACICHUA
> YIIP > y > | cpecTBaMU aBTOMaTH3aIK 1 oOpadareiBacT | HAIPY3KU MEXKIY SICKTPOCTAHIMUAMU,
00CIyKUBAaHUH, IOBOJIKE MTPOLIECCOB U METh:
6 MOJIy4YeHHbIE PE3YAbTaThl, (GOPMUPYET y :
PEMOHTE TEXHOJIOTMIECKOT0 ODOPYAOBARIA | |1y cemmtst 110 X [PAKTHIECKOMY - IPUMEHSTH COBPEMEHHBIC METO/IBI pacyeTa Juist
HCHOIIE30BAHIIO ONTUMM3AINH U YIIPABJICHUS

QJICKTPOSHEPICTUUCCKUMU CUCTEMAMU U CCTAMU




2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOMN IPOT'PAMMBI BO

Hucnummaa ©Oasupyercs Ha aucnumimHax: b1.B.09 HccrnenoBanwe pexuMoB U
sHepreTudeckas 3(pPpeKTUBHOCTh TEHEPUPYIOIINX CHCTEM

Pesynbratel 00ydeHUs, MOJydeHHbIE IPH OCBOCHHU JUCHUIUIUHBI, HEOOXOJWMBI MpHU
BBITIOJTHEHUH BBITYCKHOM KBaJTU(UKAITMOHHON pabOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

3.1 CTpykTypa IMCUMILTHHBI

OO1mast TpyI0eMKOCTh JUCIMIDIMHBI COCTABIISECT 3 3a4€THBIX eqUHUIIBI, 108 qacos.

Pacnpenenenue TpyIo0eMKOCTH pasjiena (B 4acax) 1o BUaam

ConepxaHnue caMOCTOSTEIBHON

Paznen aucuumuvHeL. g = o o
No Dopma POMEKYTOUHOi § S g yueOHOU paboTHI paboTsI
) o] (c ykazanuem Ne uctouHuka 1o 1. 5.1
n/n aTTecTaluu o & p= KonraktHas Komr-
5 = 3 Cp Y CTPaHUII B HEM)
(no cemecmpam) 2= Jlex | IIp | Jla6 | KIIP | UKKII | TIA poib
1 | OCHOBBI OITHMAJILHOTO [1], ¢ 183-203
pEryIrpOBaHUs PEKUMOB 22 3 6 8 - 8 [2], c 622-628
[3], c 169-174
2 PerynnpraHHe Y4acTOTHI U 20 3 6 4 ) 10 [3], c153-163
AKTHBHOW MOIITHOCTH [2], ¢ 91-95
3 | OnTuMu3aiys pacupeneicHus 30 3 4 4 29 [1], ¢ 183-203
HArpy3KH SHEPrOCHCTEMBI
DK3aMeH MTPOBOAUTCS B yCTHOM hopMme
DKk3aMeH 36 3 - 2,5 33,5 1o OMJIeTaM COTJIaCHO MPOrpaMMe
JK3aMeHa
Hroro: 108 3 16 | 16 - - - 2,5 40 33,5




3.2 KpaTkoe cofep:xaHue pa3/iesioB
3 cemecTp

1. OcHOBBI OITUMAJILHOTO PEryJTHPOBAHUS PEKUMOB
XapakTepUCTUKU YCTPOMCTB ISl PEryJIUPOBaHUs PEKUMa B CETU 110 YPOBHSIM HaIPSDKCHUS,
ONTUMU3ALMS PEKUMA CETH 10 YPOBHSAM HAIPSDKEHUS U PEAKTUBHOM MOIIHOCTH, MaTeMaTH4eCKast
(bopMyIHpOBKaA 337a4H, METO/IbI €€ PEIICHHS.

2. PeryaupoBaHue 4acTOThI M AKTHBHOM MOIIIHOCTH
balanc akTMUBHOM MOIIHOCTH B 3HEPrOCUCTEME U €r0 CBA3b C YAaCTOTOW. XapaKTEPUCTUKHU
PEryJIATOPOB CKOPOCTH BpallleHus TypOuH. PerynupoBanue 4acToTsl B sHeprocucteme. Peanuzanus
pacupeneneHus Harpy3Kky IpHy SKCILTyaTalluy JIEKTPOCTAHIUN U SHEPTOCUCTEM.

3. OnTuMu3anus pacnpeaeaeHusi HArPY3KHU IHEProcucTeM
Pacnipenenenne narpysku mexay TOC. Pacnipenenenue Harpysku B sHeprocucreme ¢ ['9C
nu TOC. Pacnpenenenne Harpy3km MeEXIy arperaram dJeKTpocTaHimil. Pacnpenenenue
PCAKTUBHBIX HAI'PY30K. KommexkcHas ONITUMU3AIUA PEIKUMOB BHCpFeTquCKOﬁ CHCTEMBI.

3.3. TeMbl NpaKTHYECKHUX 3AHATHH

3 cemectp
Br16op ontumansHoro Hanpsbkenus JIOII (2 vaca).
Omnpexnenenue MoTeps MOIHOCTH B 3aMKHYTOM ceTu (2 yaca).
Omnpenenenue onTuMainbHOTO pesknma padots! JIDIT 110 kB (2 gaca).
Omnpenenenre ONTUMATBLHON TOYKH pPa3MbIKaHUSI 3aMKHYTOM ceTu (4 Jaca).
Br160op onTuMansHOTO peskuMa pabOThI CEKIIMOHHOTO BRIKITIOUATENs (2 yaca).
OnTuMm3aIms TOYeK pa3MbIKaHUS 3aMKHYTBIX ceTel (4 yaca).

IS O o

3.4. Tembl 1a00pPaTOPHBIX padoT
JIaGoparopHble pabOThl yYEOHBIM IIAHOM HE MPEAYCMOTPEHBI.

3.5.PI'P
TemaTuka pacyeTHbIX 3aJaHUI
OnTuMu3anus TOTOKOB MOITHOCTH B 3aMKHYTOM AJIEKTPUYECKON CETH.

3.6. TemaTnka KypCcOBBIX IPOECKTOB/KYPCOBBIX padoT
Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHBI



3.7. CooTBeTCTBHE pa3/ie/i0B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHH I

HaumeHnoBanue pe3ynbTaToB 00y4eHUs

Koasl xoMmeTeHIINN U

Howmep paznena aucuurinHb

@OpMBI TEKYILETO

WHUKATOPOB KOHTPOJIS
10 AMCLUIUIMHE (B coorBercTBUH € 11.3.1)
yCIIEBAEMOCTH
(B COOTBETCTBHUU C pazaesiom 3) 1 5 3
3HaTh:
KpUTepuu onTuMu3amu pexxuma cetu no | I[IK-1.1 X Tect 1. OcHOBBI
YPOBHSIM HaIPSIKEHUS U PEAKTUBHOU OTNITUMAJILHOTO
MOIITHOCTH peryaupoBaHus
PEKUMOB
Kputepuu ontumuzanuu pacnpenenenus | [1K-1.1 X Tecr 2.
Harpy3Ku npu IKCIUTyaTaIH PerynupoBanue
ANIEKTPOCTAHIINI B DHEPTOCUCTEM YaCTOTHI U aKTUBHOM
MOIITHOCTH
TIPUHIIATIBI pereHus 3amay | [1K-1.2 X Tecr 3.
pacnpeneneHus Harpy3ku MEXIY OnTumusanus
ANEKTPOCTAHIUAMU pacnpeneneHus
Harpy3ku
SHEPrOCHUCTEM
Ymersb:

MPUMEHATh  coBpeMmeHHble  MeTonsl | [1K-1.2 X X X KonTposbnas
pacyera AJi1 ONTUMU3ALUU U YIIPABICHUS paborta.
ANEKTPOIHEPIETUUECKUMU CUCTEMAMU H PerynupoBanue
CeTsMHU 4acTOThl U AKTUBHOU

MOIIHOCTH
BBITIOJTHATH pacdyeTsl M MozenupoBanue | [1K-1.1 X X X PI'P. Onrumunszanms
PEeKUMOB  paboThl  00OpyIdOBaHHS B IIOTOKOB MOUIHOCTH
MaKeTaX MaTeMaTU4YEeCKUX U MPUKIIATHBIX B 3aMKHYTOU
porpamm AIEKTPUUECKOU CETH
Bceco  uyacoe na pazden Oucyuniunel (8 22 20 30

coomeemcmeuu ¢ n.3.1)




4. KOMIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIIEHOYHBLIE CPEJICTBA
JIUIsI KOHTPOJISI OCBOEHUSI PE3YJIbTATOB OBYYEHUS IO JUCLUIIIUHE
(TEKY LU KOHTPO.Ib YCHEBAEMOCTH, MMPOMEKYTOUYHAS
ATTECTAIUS IO JUCIHUATIINHE)

4.1. Texymuii KOHTPOJIb YCIIEBAE€MOCTH IO JMCHUIIIHHE:
3 cemecTp
— TECTUPOBAHUE:
1. Tect 1. OCHOBBI ONITUMANIBHOTO PETYIUPOBAHUS PEKUMOB
2. Tect 2. PerynupoBaH#e 4aCTOThI M aKTHBHOI MOIITHOCTH
3. Tect 3. OnTuMu3anys pactpeesieHUs] Harpy3Kd SHEPTrOCHCTEM

— KOHTPOJIbHBIE PabOThI:
1. PerynupoBaHue 4acTOTHI 1 aKTUBHOM MOIITHOCTH
— 3angura PI'P. OnTuMusanusi IoTOKOB MOIIIHOCTH B 3aMKHYTOM 3JI€KTPUUYECKOM CETH.

4.2. IIpomMe:xxyTouHAas aTTECTANMS MO JMCHUIINHE (YACTH TUCUHUIIJIMHBI):
3 cemecTtp
DK3aMeH.
OneHka onpenensercss N0 COBOKYITHOCTH PE3yJbTAaTOB TEKYHIErO0 KOHTPOJISI YCIIEBAEMOCTH B
cooTBeTcTBUU ¢ [lonoxeHneM o OamibHO-peUTUHTOBOM cucteMe A ctyaentoB HUY «MOW»

B npunoxxeHue Kk IUIIOMY BBIHOCHTCS OIIEHKA 32 3 CEMECTp.
5. YYEBHO-METOANYECKOE OBECIHEHEHUE JUCHHUIIJIMHbI

5.1 IleuaTHBIE ¥ 3JIEKTPOHHBIE H3TaAHUS:

1. BenukoB, B. A. OnTumuzanusi peXUMOB DJIEKTPOCTAHIMM M SHEProCHCTEM : Y4EOHMK s
CTYJICHTOB SHEPreTHYeCKHX crernuaibHocTe By30B / B. A. Benuxos, B. I'. XKypasnes, T. A.
®dunumnmnosa. - M. : DHeprousnar, 1981. - 464 c..

2. I'epacumenko, A. A. Ilepenaua u pacnpeienieHne IeKTPUIECKO SHEpTuy : yuel. mocodue s
CTYICHTOB BY30B, 00y4aromIM1XCs IO HAIIPaBJICHUIO MOATOTOBKH DlleKTpo3HepreTuka / A. A.
I'epacumenko, B. T. ®enun. - 2-e uzn. - Pocros-#//l. : ®enukc, 2008. - 715 c.

5.2 JIuueH3uoHHOe M CBOOOHO PacpPoOCTPaHsieMoe MPOrpaMMHoOe odecrieyeHue:
Microsoft Windows 7; Microsoft Office 2003/2007, Mathcad 15

5.3 UHrepHeT-pecypchl, BKIKYasA npodeccuoHalbHble 0a3bl JAHHBIX U HMHPOPMALMOHHO-
CIPaBOYHbIE CUCTEMBbI:

Yuuepcuterckas napopmarronnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBasi cuctema «Koucynaprant+» http://www.consultant-urist.ru

CnpaBouHo-1ipaBoBasi cuctema «[ apant» http://www.garant.ru

ba3za nanusix Web of Science https://apps.webofknowledge.com/

Basa mannbix Scopus https://www.scopus.com

ITopTan oTKpBITHIX AaHHBIX Poccuiickoit demeparuu https://data.gov.ru

baza oTkpbITBIX gmaHHBIX MuHHCTEpCTBA Tpyda U COLMAIbHOW  3amuTel PO
https://rosmintrud.ru/opendata

baza nannpix Hayunoit anexkrponnoii oubmmorexn eLIBRARY.RU https://elibrary.ru/

baza maHHBIX MpodeccruoHANBHBIX CTaHIAPTOB MHUHHCTEPCTBA TPYAa U COLUATHHON 3aIIUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/



https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/

ba3bl nanHbIx MuHUCTEpCTBA SKOHOMUYECKOTo pazsutus PO http://www.economy.gov.ru
baza otkpbIThix qanHbix Pochuamonutopunra http://www.fedsfm.ru/opendata
OnektpoHHas 6a3a nanubix «M3parenscTBo Jlanb» https://e.lanbook.com
denepanbHas rocygapcTBeHHas MHQopMalMoHHas cucrtema «HanmoHanbHas AJIEKTPOHHAS
oubnmorekay» https://H30.pd
HanumonanpHsbiii mopran oHnaitH o0yuenus «OTKpbiToe 0Opa3zoBanuey» https://openedu.ru
DnekrponHas 6a3a ganubIx "Polpred.com O630p CMU" https://www.polpred.com
Odwunmaneaplii  caiit DefepanbHOrO areHTCTBA IO TEXHHYECKOMY PETYJIHPOBAHUIO U
metpoJoruu http://protect.gost.ru/
Dnekrponnas oubauoreka MDOU https://ntb.mpei.ru/e-library/index.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBbI

JIeKMOHHbIE 3aHATUS MPOBOAATCS B YUEOHBIX ayJUTOPHUSX, CHa0XKEHHBIX 000py/lI0BaHHEM
JUIA TI0Ka3a 00y4YaroluX MaTepuasoB, CPEICTBAMHU 3BYKOBOCIPOM3BEICHMUS, JOCKON ayTUTOPHOM,
o0opynoBaHHWEM Uil TPEACTaBIEHUS Mpe3eHTauui (IIa3MeHHash NaHellb, [epPCOHAIbHbIN
koMIiptoTep). [IpakTiueckue 3aHsTHSI TPOBOJSATCS B KOMIIBIOTEPHBIX Kaccax.


http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI

ONTUMM3BAIIUA PEXKUMOB I'EHEPUPYIOIIIUX CUCTEM

(Ha3BaHME IMCLIUIUIHHBI)

3 cemecTp
IlepeyeHb KOHTPOJIBLHBIX MEPONPUSTHH TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH I10 AN CUMILIMHE!

KM-1 Tecr 1. OcHOBBI ONTUMAJIBHOTO PETYIUPOBAHUS PEKUMOB

KM-2 KontponsHas pabota 1 PerynupoBaHue 4acTOThI U aKTHBHON MOIIIHOCTH
KM-3 Tecr 2. PerynupoBanue 4acTOThI U aKTUBHON MOIITHOCTH

KM-4 Tecr 3. OnTumu3zanus pacrpeesieHusi Harpy3Kud SHEPrOCUCTEeM

KM-5 PI'P «OnTumMu3aiust MOTOKOB MOIIIHOCTH B 3aMKHYTOM JIEKTPUYECKOMN CETH

Bua npomeskyTo4HO# aTTecTALMU — DK3aMEH

TpynoemMKoCTh JUCHUIUINHBI = 3 3.€.

Homep | Pazpgen Nupexec KM: KM-1| KM-2 | KM-3 | KM-4 | KM-5 | Dk3amen
pasnena | TUCIUILTAHBI
Henens KM: 1 2 3 3 4 4
1 OCHOBBI ONITUMATIBHOTO N 4
PEryIUpOBaHUS PEKUMOB
2 PerynupoBaHue 4acTOThI U AKTUBHOM +
MOIIIHOCTH
3 OnTumu3zanus pacrpeaeaeHus 4 +
Harpy3Ku SHEProCUCTEMBI
MunumanbHbIi 6ayut 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



Bouxkeknii 2023

OHCHO‘IHLIB MaTe€puraibl 0 AUCHUIUINHE NPEAHA3HAYCHBI IJII OHCHKHU: JOCTHKCHUA 06y‘-IaIOH.[I/IMI/IC$[ 3anJIaHupoO-
BAaHHBIX PE3YJIbTATOB 06y‘{CHI/IH IO AUCHHUIIIIMHE, JTalla (1)OpMI/Ip0BaHI/I$I 3allJTaHUPOBAHHBIX KOMHGTCHHI/Iﬁ " YPOBHA

OCBOCHHA NTUCHUIIIMHBI.

OHeHO‘-IHI)Ie MaTepuaJibl MO JUCHUINUIMHE BKIIOYAOT OLICHOYHBIC CPEACTBA JId IMPOBECACHUA MepOHpI/IHTI/Iﬁ TCKY-

IIETr0 KOHTPOJIA YCIICBACMOCTH U HpOMe)KyTO‘IHOfI aTTecTauun

OHCHO‘IHBIC Cpe€acTBa i OLCHKHU 3allJITaHUPOBAHHBIX PE3YJILTATOB o6yquI/m 10 JUCHUIIIIMHEC, COOTHCCCHHBIX C

HHAWKATOpaMH TOCTHUXKCHUSA KOMHCTGHHHﬁZ

3amaHupoOBaHHEBIE PE3YIIBTATHI O0yUCHUS

Konas! nuanka-

TOpPOB J0- O1eHOYHOE CPEACTBO
10 TUCUUIUIMHE
CTHOKEHUS (TN M1 HANMEHOBaHHME)
KOMITETEHIINH

3HaTh:

KPUTEPUH ONTUMHU3ALMHI IPU PELLICHUN PEXUMHBIX 3a7a4 I1K-1.1. Tect 1. OcHOBBI ONITUMAIIB-
HOTO PeryJUpOBaHUS PEKUMOB
Tect 2. Perynauposanue 4a-
CTOTBI U aKTHUBHOW MOIITHOCTHU
Tect 3. Onrumuszanus pac-
NpeaeseHus] Harpy3Ku 3HEPro-
CUCTEM

MPUHIIMIB PEIICHUs 3aj]au pachpeiefieHus] Harpy3ku Mexay aiek- | [1K-1.2. KonTponsHast pabota. Perymu-

TPOCTaHUHUSAMHU pOBaHME YaCTOThl U AKTUBHOM

MOIITHOCTH

YMeTh:

MPUMEHSITh METOIBI ONTHMHU3AIUH PEKUMOB Pa0OOTHI AnekTposnepre- | TIK-1.1. Konrponbnas padora. Perymnu-

TUYECKUX CHUCTEM; pOBaHHE YacTOThl U aKTHUBHOMN
MOIIHOCTH

[IK-1.2 PI'P. Ontummsanust MOTOKOB

OIMPEACIATL IMMOTOKOPACIIPEACIICHUE U TIOTCPU HAIIPAKCHUA B
JIMHUAX DJICKTPOSHCPICTUUCCKUX CUCTEM

MOIITHOCTH B 3aMKHYTOH 3JICK-
TPUYECKOU CEeTH

Conep:xaHue oleHOYHBIX cpeacTs. Illkana u kpuTepun oleHMBAHUSA

Tect 1. OCHOBBI OITUMAJILHOIO PEryJTHPOBAHUSA PEKUMOB
Tect cocTout u3 6 Bonpocos. Bpems Boinonnenus 10 MunyT.
IIpumep Bapuanra Tecra:

1. OcHOBHBEIM KPUTCPUEM OINITUMU3 AU PEIKUMOB SHEPTOCUCTEMBIABIIACTCA

1) Pacxop ToruMBa Ha DJIEKTPOCTAHITUSAX;

2) IloTepu MOIIHOCTH B 3NEKTPUUYECKHUX CETAX;

3) TIlokazaTenu KadecTBa IEKTPOIHEPTHH;

4) HenmooTmyck 3IeKTPOIHEPTHHA MOTPEONTEIIM;

5) BeposTHOCTHBIH yIIepO OT HEJOOTITYCKa IEKTPOIHEPTHH.

2. HpI/I ONTUMU3ALNU JOJITOCPOYHBIX PEIKMMOB OHEPIrOCUCTCMbIpCIIACTCA3a/1a4a

1) CHmxeHHe NOTEPh IEKTPOIHEPTHH;
2) Ompenenenue cocraBa pabOTAIIUX arperaToB;
3) CHmwKeHHe HeOOTIyCKa SHEPTHH MOTPEOUTEISIM.

3. ['maBHBII HemocTaTOK MeTo1a JIarpanika Npyu pelIeHUH 3a1a4l pacipeIeIeHUs Harpy30K B SHEPTOCUCTEME

1) Bonbmioit 00beM BEIYHCIICHUH;

2) CrnoxXHOCTB OIpeeNieHIsI HeollpeesieHHbIX MHOXHTeNnel Jlarpamka;

3) TpyaHOCTH ¢ y4eTOM OTpaHHUYCHUI Ha MapaMeTphl peXXUMa B BUJIC PAaBEHCTB;

4) HeB03MOXHOCTD peICHHS 3a/1a4l IIPH HATNYUH O'PAHMYCHHH B BHJIC HEPABCHCTB.
4. OnTUMAaJIBHBIA PEKUM IHEPIOCHCTEMBI — 3TO PEXKHM, YIOBJIETBOPSIIONIIMH YCIOBHIO




1) Hagexuoctn
2) KauecTBa 31€KTpOIHEPTUN
3) Munnmymy 3aTpat
4) Bce BapuaHTHI
5. OnTumaneHOU yIpaBIeHHUE PeXUMaMHU JOCTUTAETCS
1) BsIOOpOM KOH(MUTYpAITUH CETH
2) BsibopoM cocTaBa 000pyI0BaHUS
3) VYmpaieHueMm napaMeTpaMu peKMMa SHEPrOCHCTEMBI
4) Bce BapHaHTHI
6. YnpasieHue peKUMaMH JIOJDKHO OCYIECTBIISITHCS Ha OCHOBE
1) Pacueros
2) JlaHHBIX JONTOCPOYHOTO ITIAHUPOBAHS
3) JlaHHBIX KPaTKOCPOYHOTO TUIAHWPOBAHUS
4) Bce BapHaHTHI
ITo pe3ynbTaTaM TECTHPOBAHUS BBICTABIISIETCS:

— 6 6asoB, ec/iv MPABUWILHO BBITIOJIHEHO He MeHee 90% 3asaHui.
— 7 6asuioB, ec/ii paBUILHO BBITIONHEHO He MeHee 80% 3a/1aHui;
— 8 6anioB, ecv MpaBUILHO BBIMO/IHEHO He MeHee 60% 3aaHuil.

Tect 2.:Pery1npoBaHue 4acTOThl 1 AKTHBHOI MOIIHOCTH
Tect cocTout U3 6 BonpocoB. Bpems Beinonanenus 10 MunyT.
IIpumep Bapuanra Tecra:

1.YcnoBre onTUMaNIbHOTO paclpeesIeHUs] Harpy30K MEXy T€HepaTopaMHy AIEKTPOCTAHINH
1) OpnwmHakoBas Harpy3ka reHEepaTOpOB;
2) 3arpy3ka reHepaTopoB, IPONOPHHOHATBHAS NX HOMUHAIHHON MOIIIHOCTH;
3) PaBeHCTBO MpPHPOCTOB TOIUIMBA T'€HEPATOPOB NPH YBEIMUCHUH HAarpy3KH;
4) PaBeHCTBO OTHOCHTEINIBHBIX IIPHPOCTOB TOIUINBA TEHEPATOPOB.
2. HebanaHc akTUBHOM MOIIHOCTH BIIMSICT Ha YaCTOTY HANPSDKEHUS
1) Her;
2) Jle¢unut akTHBHOI MOIIHOCTH MPHBOJUT K CHIYKECHHIO YaCTOTHI;
3) JebuuuT akTHBHOW MOIIHOCTH IPHBOJAUT K NOBBIIICHHIO YaCTOTBI.
3. Hebananc peakTHBHON MOIITHOCTH BIIMSIET HA YaCTOTY HAITPSKCHUS
1) Her;
2) [edunur peakTHBHOM MOIIHOCTH MPUBOJNT K CHIDKEHUIO YacTOTHI;
3) Heduunt peakTHBHONW MOIIHOCTH IPHBOAUT K MOBBIIIEHHIO YaCTOTHI
4. CumMerpupoBaHue Harpy3ok B ceTsix 0,4 kBrnuserna
1) Ha noBblmeHne HaIeKHOCTH AJIEKTPOCHAOKEHUS;
2) Ha cHmkeHme MOTEphb AIEKTPOIHEPTHUH;
3) Ha cHmxenue noTpeOieHust AIEKTPOIHEPTHH;
4) Ha Bce nepeuncieHHbIE (PaKTOPEI;
5. Tlpu pocTte akTHBHON HAarpy3Kd M MMOCTOSIHHBIX 3HAYEHISIX TOKA BO30YkaAeHU 1 HanpspkeHus OJ{C MammHbI
1) He usmensercs *
2) MW3mensercs
3) VYBenuuuBaercs
4) YMeHblIaeTcs

&

IIpu pocTe akTHBHOI HAarpy3KH U MOCTOSHHBIX 3HAYCHUAX TOKA BO30YKICHHS U HAIIPSDKEHHSI TOK CTaTopa
1) Bo3spacraer, ecn 8 < Opmax *
2) YObIBaeT, eciu O < Omax
3) Bo3spacraer, ecia 8 > Omax *
4) YObIBaeT, €CIU O > Omax
Ilo pe3yiibTaTtaM TECTUPOBAHUS BbICTABIIACTCA:
— 6 6asIoB, ec/iv MPABUILHO BBITIOJIHEHO He MeHee 90% 3asaHui.
— 7 6asuioB, ec/ii IpaBUILHO BBITIONHEHO He MeHee 80% 3a/1aHui;

— 8 6anoB, ecv MpaBUILHO BBIMO/IHEHO He MeHee 60% 3aaHuil.

Tect 3: OnTuMHU3anus pacnpeaeeHAs HATPYy3KH YHEProCUCTEMbI
Tect cocTout u3 6 BonpocoB. Bpems Bermonaenus 10 MUHyT.
IIpumep Bapuanra Tecra:



1. OTuManpHOE YKCIIo padoTAONIMX TPAaHC(HOPMATOPOB HA ITOJICTAHIIMN 3aBUCHT
1) Ot nHanpsoxkenus Ha ctopone BH
2) Or nanpspkenus Ha cropoHe HH
3) Ot cymmapHOH Harpy3Kd NOACTAHIHH
2. YpoBeHb HaNpsDKEHHS B EHTPAX MMUTAHUS PACTIPEEIUTEIFHBIX CETeH BIMSIET Ha
1) Pacxox 3neKTpo’HEprUM HA ee TPaHCIOPT;
2) KommnuecTBo noTpebIeHHON AIEKTPOIHEPTUY;
3) Ilorepu xonocToro xoxa TpaHcopMaTopos;
4) TloTepu KOPOTKOTO 3aMbIKaHUs TPaHC(HOPMATOPOB
3. Maremaruueckie METOAbl, KOTOPbIE UCIIOJIB3YIOTCS /IS PELICHUs] ONTUMHU3AIMOHHBIX 338/]a4 IPU OTPAaHUYEHHSIX Ha
MIEpEeMEHHBIC B BH/IE HEPAaBEHCTB
1) Meron TMHAMHYECKOTO IIPOTPaMMHUPOBAHNS;
2) Meron mrpadHbIX QYHKIHH;
3) TI'paagueHTHBIC METOIBI;
4) Bce nepeuncieHHbIE METOABI.
4. OntuManbHas cxema pacnpenenutensHoit cetu 10-0,4 kB3aBucur ot
1) Ot BenUYHMHBI HaTPY3KH;
2) Ot paccTosHUS OT LIEHTpa MUTaHUA 0 OTpeduTenel;
3) Or nammuus PITH Ha TpanchopmaTopax MuTaroOmIeH MOICTaHIINH.
5. JlnuTenpHBIE IEperpy3KH TeHepaTopa Ierecoo0pa3Hbl
1) B mepuox MakCUMyMa Harpy3ku *
2) 1pu aBapuiHOM OTKIIFOUYEHHMH YacTH F€HEpaTOpOB B SHEprocucreMax *
3) 1npH CHUXKEHUM aKTUBHOW Harpy3Ku reHepaTopa
6. Ilpu mmTensHON Neperpy3Ke reneparopa TOK BO30OYKISHUS
1) paBeH HOMHHAIBHOMY TOKY
2) Oosblie HOMUHAIBHOTO TOKa
3) MeHbIlIe HOMHHAILHOTO TOKa *
ITo pe3ynbpraTaM TECTHPOBAHUS BBICTABIIACTCS:

— 6 6asIoB, ec/iv MPABUILHO BBITIOJHEHO He MeHee 90% 3aaHui.
— 7 6asnoB, ecau NMpaBUILHO BBITIO/IHEHO He MeHee 80% 3aaHui;
— 8 6asu1oB, ec/iv PaBUILHO BBHITIOJIHEHO He MeHee 60% 3a/1aHuM.

KonTpoabsnas pabora 1. «PeryinpoBaHue 4acToThl 1 AaKTHBHOH MOLIHOCTH
Bpewms BoimonHenust 15 MUHYT.
ITpumep 1 BapuanTa 3aaHUs:

1. ActaTtuueckoe peryaupoBaHUE YacTOTHI B U301HpoBaHHOM D0C
2. PerynupoBaHue 9acToTH B H30aupoBaHHOi ODC ¢ Heperynmupyemoil TypOuHoi

Ilo pe3ynbraraM TECTUPOBAHMSI BHICTABIISIETCS:
— 16 6as10B, ecv paBU/ILHO BBITIONMHEHO He MeHee 90% 3a/jaHui.
— 12 Ganos, ec/ii MpaBUWILHO BBIMIOTHEHO He MeHee 80% 3aJaHul;
— 8 6asoB, eciv MPaBWILHO BBITIOJHEHO He MeHee 60% 3asaHui.

PI'P «OnTuMu3anys NOTOKOB MOIIHOCTH B 3AMKHYTOM 3/JIeKTPUYECKOM ceTn»

3anaHue.
1. Ay cxembl KOJIBIIEBON CETH HOMUHAIBHBIM HampsbkenneM 110 kB, BenmuumHaMu Harpy30K ¥ JITMHAMH y4acT-
KOB C€TH OIIPEACIIUTD!:
1) MOIITHOCTH Ha y4acTKaX CETH.
2) TOKH Ha y4acTKax CeTH.
3)ceueHusi MPOBOAOB IO KOHOMHYECKOM IUIOTHOCTH TOKa C IMPOBEPKOM HMX MO YCJIOBHIO

HarpeBa B HOpMaJIbHOM U HanOoJIee THKEIIOM HOCHCaBapHﬁHOM peiKumax.

4) CONpPOTUBICHUS KaXKJOT'O y4acTKa CCTH.

5) IeicTBUTENHHOE paclpeeieHue MOITHOCTEH Ha Y9aCTKaX CEeTH.

6) moTepu HaMpsDKEHHUs JI0 TOUYKU TOKOpasliena B HOPMAJIbHOM PEXHUME MPH JIEHCTBUTEIBHOM pacipeleIeHUH
MOIIIHOCTEM 0 y4acTKaM CETH.

7) ToTepu HampPsDKEHUsS B HAHOOJIEe TSKEIIOM MOCIeaBaApUHHOM PEXKUME.



2. IlpoBepuTh BHIOpaHHbBIE CEYCHHE MIPOBOJOB IO JOMYCTUMOM MOTEpe HANPSHKEHHS B HOPMAIbHOM (IO TOYKH
pa3zena) U HauboIee THKEIOM MOCIeaBapUUHOM PEKUMAX.

Ilo pe3ynbraraM TECTUPOBAHMSI BHICTABIISIETCS:
— 20 GanioB, ec/ii MPaBUILHO BBIMOHEHO He MeHee 90% 3aJjaHui.
— 17 6ansoB, ecnu MpaBUIbHO BBIMIOTHEHO He MeHee 80% 3ajaHuii;
— 14 6ansoB, eciy MpaBUIBHO BBIMIOTHEHO He MeHee 60% 3ajaHuiA.

I[IpomMe:kyTouHasi aTTeCTAINA
IK3aMeH

DK3aMEHAI[MOHHBIN OMIIET BKIIIOYACT J[BA TEOPETUUYECKHUX BOIIPOCAN MPAKTUIECKOE 3a1aHHeE.
[Tpumeps! TeOpeTHUECKUX BOIIPOCOB OMiIeTa:

1. Uepapxuu ynpaBieHus: 3JHEPTETUKON: UEPAPXUS B IPOCTPAHCTBE
2. OnTIMHU3anys TEIUIOCHA0KEHHS SJIEKTPOCTAaHIN. Y paBHEHHE MaTEMaTHIECKOW MOEIN
OnTtumMuzanus pexxuMoB Bogoxpanumuiy 'DC. YpaBHeHue MateMaTudeckoil Moaenu
3. Koncrpykiun xabeneii HarpsoxkenueM 6...10 kB 1 crioco0s! X MTPOKIIaAKu
[Tpumeps! NpaKTHYECKUX 3aJaHui:

1. OnpeaenuTs HEOOXOIUMYIO MOIITHOCTh CHHXPOHHOTO KOMIICHCATOPA B PEKUMAX Tepe- U HeJ0BO30YKICHHUS,
ecr Xs=0,52 OM; Uson = 35 OM; Uors. w6 = 35,8 ¥KB; Uors. v = 34,8 kB; Uys= 35,4 kxB; U.= 33,7 kB.
2. [TocTpouTh BEKTOPHYIO Tarpammy HesBHOMoMocHOTO CI' B IByX pesknMax Mpu U3MEHEHUH COS(, €CITH HAMPSKEHHUE
U u Tox Bo30OYyXaeHUS [, HE MEHSIOTCS

Bpewmst noaroroBku orsera — 60 MUHYT.
ITo pe3ynbraTam oTBeTa Ha HK3aMEHE BBICTABIIAETCS:

— 36-40 6anyoB, eciiv MPaBUIILHO BHITOJIHEHO MPAKTHYECKOE 33/1aHKe, U TIPH OTBETE Ha BOIIPOCHI AK3aMEHAIIMOH -
HOTO OMIIeTa M Ha JIOTOJIHUTENbHBIE BOIPOCH OOYYAIOIIMICS ITOKa3ajl, YTO BIIaJEeT MaTepualioM U3y4eHHOM
JUCIUIIINHBL, CBOOOIHO IMIPUMEHSET CBOM 3HAHHA AJISI OOBSICHEHUS PA3IMYHbBIX (pAKTOB MIIM PELICHUS 3a/1ad;

— 26-35, ecu MPaBUIBHO BBITIOHEHO MPAKTHYECKOE 3aJaHKe WM B HEM JIOMYIIEHO He 0oiee OJHOH OmMOKH,
KOTOpast OblJIa caMOCTOSITEJIFHO HCIIpaBiieHa 00YYaIOIIMMCS, U MIPU OTBETE€ Ha BONPOCHI AK3aMEHAMOHHOTO
Ouiera 1 Ha OMIOJIHUTEIBHBIE BOMPOCH 00YYaIOIINiCs TOITyCcKaeT HerpyOble OmmoOKy;

— 20-25 6ayuIoB, €Cii B BHIIIOJIHEHHOM ITPaKTHYECKOM 3aJIaHUUIONYIICHBI IPYOble OIINOKH, KOTOPBIE 3aTeM HC-
NpaBJIeHbl 00YYarOLIMMCS MPU YYaCTHU SK3aMEHATOpa MM MPaKTHYECKOE 33aJaHKie He BBITOJHEHO B IOJIHOM
o0beMe, HO OOydaloIIUIiCs CMOT JTOBECTH PEIIEHHE A0 KOHIA TMPH YYaCTHH JK3aMEHAaTopa, M B OTBETaX Ha
BOIIPOCHI 9K3aMEHAIIMOHHOTO OMIIETa TOMyIICHBI OIINOKH;

— 0 GannoB, eciy MPaKTHYECKOE 3a/laHNe HE BBIMOJIHEHO WM HE JAaHbl OTBETH HA BOIPOCHI AK3aMEHALIMOHHOTO
Ouiiera v He BBIIOJIHEHBI KpUTEPHH A5t KaTteropuu 20-25 6anos.

OI1leHKa 110 AUCIUILTHHE OIPEACISIeTCS. B COOTBETCTBUM ¢ [loyioskeHHeM 0 0aTbHO-PEHTHHIOBOM CUCTEME JUIS CTYICH -
ToB ¢rmnana HUY «M3OW» B r. BOomkCKOM 10 COBOKYITHOCTH PE3yJIbTATOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH | K34 -
MEHAIMOHHON COCTaBJISIOIICH.

B 3aBrcuMOCTH OT KoJIMUecTBa 0aJIjIoB 3a JUCHUIIIMHY BBICTABJIACTCA:

Ouenka KosauyectBo 0215108
OIICHKA 5 (KOTIIMIHO) 90 — 100 6amioB
oreHKa 4 («XopoIio) 76 — 89 bayioB
oleHKa 3 («yIOBJICTBOPHUTEIBHO) 60 — 75 bayuioB
OIleHKA 2 («HEYIOBICTBOPUTEILHOY) 0 — 59 6ammoB




	высшего образования
	1. Основы оптимального регулирования режимов
	2.  Регулирование частоты и активной мощности

	Федеральное государственное бюджетное образовательное учреждение
	высшего образования

