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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHI

[Ipotokom ot 20 . Ne

3aB. kadeapoii I.IL EOpHI/IJIOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIIEKTPOCHAOKCHHS MPOMBIIICHHBIX TPEAIPUITHN

IIporokomor 20 1. Ne

3aB. kadeapoii I'.IL ﬁ)pHHHOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

(dbopMUpOBaHHE Yy CTYJEHTOB 3HAHUH B 00JIACTH MaTEeMAaTUYECKUX MOJIENEH 3JIEMEHTOB
ANEKTPUUECKUX CETEH, MOIX0/I0B K UX CO3/IaHUIO, a TAKKE METOJIOB pacyeTa YCTaHOBUBIIMXCS U
MEPEXO/IHBIX PEXHMOB M OINpEAENCHUS ONTHUMAJIBHBIX IapaMeTPOB AIIEKTPOIHEPIeTUUYECKON
CHUCTEMBI

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

HucuuruinHa MccnenoBaHue M MOJAEIMPOBAHUE CUCTEM 3JIEKTPOCHAOKEHHsI BXOIUT B
4acTh y4eOHOro IulaHa (OpPMHUPYEMYIO YYaCTHHKAMU OOpPa30BaTEIbHBIX  OTHOIICHHMA
00pa30oBaTeNbHON IPOrPaMMBbI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

HccnenoBanue 1 MOJIEINPOBAHUE CUCTEM JIEKTPOCHAOKEHHUS

MogenupoBaHue 3JEKTPOTEXHUUECKUX KOMIUIEKCOB U CUCTEM

Y CTONYNMBOCTD CHCTEM DIIEKTPOCHAOKEHUS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

MopenupoBaHue 3JIEKTPOTEXHUIECKUX KOMILIEKCOB U CHCTEM

Y CTONYMBOCTH CUCTEM JICKTPOCHAOKCHUS

CrieninaabHBIE BOITPOCHI JIEKTPOCHAOKCHHUS

[ToaroroBka Kk ciaye u cjauya rocyapCTBEHHOTO SK3aMeHa

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHusi AMCUMILIMHBL (Monyisi) «VccienoBaHue u MoOJEIMPOBAHUE
CHCTEM 3JIEKTPOCHAOKEHUD» 00yUyaroIUNCs JOIDKEH 001a1aTh CIEAYOIIMMU KOMITETeHIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TIK-1 CriocobeH caMOCTOSTENbHO BBINOJIHATH MCCIEAOBAHUS, OLIEHUBATh PUCK M ONPEAEIATH
Mepbl 10 00ecredeHHo Oe30MacHOCTH pa3padaThIBa€MbIX HOBBIX TEXHOJOTHH, OOBEKTOB
1podecCHOHATLHOMN IesITENbHOCTH

IK-1.1 Omnpenensier 1oJ  PYKOBOJACTBOM  CHelManucra Oojiee  BBICOKOM
KBaIM(UKAIMM  coJepkaHue U TpeboBaHMA K  pe3ysbTaraM
HCCIIEI0BATENbCKOM, MMPOEKTHOM M MHOM JEesATeIbHOCTH O0yJaromuxcs 1o
nporpamMMaM OakanaBpuata u (win) JI1I1 Ha ocHOBE M3y4eHMs TEHACHUIUN
pa3BUTHs COOTBETCTBYIOLIEH 00JAaCTH HAyYHOTrO 3HAHUS, 3alPOCOB PHIHKA
Tpyaa, o0pa3oBaTelbHBIX MOTPEOHOCTEW W BO3MOXKHOCTEHM OOydarommxcs
1o nporpamMmam 6akanaspuata u (vnu) AT

IK-1.2 BoinonHseT mnopydeHHs 1O OpraHU3aldd HAay4YHO-UCCIEI0BATENbCKOM,
MPOCKTHOM W WHOW JACSATENIHHOCTH OOYYAIOIIMXCS IO MporpaMMamM
OakanaBpuata ¥ (vau) JIITIT

IK-1.3 BeimonHseT mopydeHHMss 10 OpraHU3allid  HAay4HBIX KOH(EpeHIIHH,
KOHKYPCOB MPOEKTHBIX U UCCIASAOBATEIHCKUX PAaO0OT 00 yIarOMIHIX Cst

[TIK-5 Cnoco0eH ympaBisiTh peKUMOM pabOThl IHEPTOCUCTEMBI, IJIEKTPUUECKOIN CETH, CUCTEMBI
AICKTPOCHAOKEHUS

[K-5.1 Brimosnusier OIIEHKY TEKYIIETro u MPOTHO3UPYEMOTO
AIEKTPOIHEPIETUUECKOTO PEKHUMA HHEPrOCUCTEMBI C LEIbI0 TMPUHATUS
pe€micHud O panusanun MEp MO0 MOAACPKAHUIO YaCTOTHI, BCJIMYHH
MEPETOKOB AKTUBHON MOIIIHOCTH, TOKOBOM HAarpy3Ku JIMHUM U




JOMYCTUMOT'O YPOBHSI HAIIPSHKEHUSI, MUHUMAJIbHOTO HE0OX0IMMOTO pe3epBa
AKTUBHOM MOITHOCTH M MECTa €ro pa3MEIICHHUS; ONpeIesieHus o0beMa U
3¢ (}HEeKTUBHOCTH  COOTBETCTBYIOLIUX  YIPABJISIOUIUX BO3ACHCTBUI U
CO3/1aHHE COOTBETCTBYIOIIUX 3anucen 00 YIpaBICHUU
AIEKTPOIHEPTETUYECKUM PEKUMOM SHEPTrOCUCTEMBI

[1K-5.2

[TpuHUMaeT pemeHus 0 peain3aluy Mep 10 NPEAOTBPALICHUIO PAa3BUTHS U
JUKBHJAIMU HAapyIIEHHs HOPMAJIBHOTO pEXHMa 3JICKTPHUYECKOH YacTh
SHEPrOCHCTEMBbl M ompefeneHuH  odbeMa U 3(h(HEeKTUBHOCTH
COOTBETCTBYIOUIMX  YIPABISIONMX BO3JACUCTBHN IyTE€M BBITOJHEHUS
aHaJM3a oNepaTUBHOIN HHpOpMaUK 00 aBapUAX U HEIITATHBIX CUTYAIHSX B
JHEProCUCTEME W OLEHKM  TEKyHIero W IPOTHO3UPYEMOTO
JIEKTDOIHEPTETUIECKOTO DEKUMA FHEPTOCUCTEMBL.

I1K-5.3

Pa3paOaTbiBaeT nporpaMmbl NEpEeKIOYEHUI Ha BBIBOJ B PEMOHT M BBOJ B
paboTy 3JIEKTPOYCTaHOBOK, OILIGHMBACT TEKYLUIMH W TMPOTHO3UPYEMBIN
MEKTPOIHEPIETUUECKUN PEKUM IHEPrOCUCTEMBI AJI NPUHATHS PEILICHUS
M0 AUCIICTUCPCKUM 3adBKaM O pa3pClICHUU BbIBOAA B PCMOHT WM BBOJA B
paboTy  3J1eKTpoOOOpYAOBaHMs, IO TMOJJAEPKAHUIO U  IOATOTOBKE
JJIIEKTPOIHEPrETUYECKOTO PEKMUMA HA BPEMsI OIIEPALIMH 110 BBIBOY B PEMOHT
U BBOJY B pa0boTy, CO3/1aHUI0 HanOojee HaJeKHOW ONEepaTUBHOW CXEMBI,
OLICHHMBAET JIOCTAaTOYHOCTb MEp, 00ECIEeUMBAIOIIMX HAJEKHOCTh PAOOTHI
SHEPrOCHCTEMBbI, U CO3JAaeT COOTBETCTBYIOLIME 3amuceil 00 ymnpaBieHUU
IJNEKTDOIHEDTETUIYECCKUM DEKMMOM DHEDTOCHUCTEMBI.




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,2 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;

— BHeayIuTopHas — 4,2 akaJi. 4acoB

— camocrosiTenbHas padbora — 104,1 akan. gacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

®dopma arrecTalym - Kypcoasi paboTa, IK3aMeH

AynutopHast 3 =
o | KOHTaKTHas pabora E 5 dopma TeKyILEero
= g X Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. =acax) £ ! . P Kon
S 3 © | caMOCTOATENBHOM | ycreBaeMOCTH U
JUCIUILIAHB 3 [ . | xoMmeTeHIMH
@) g £ paboThI MIPOMEKYTOUHOM
Tlex. mab. | mpaxr. z aTTecTalHu
3aH. 3aH. | O &
TIK-1.1,
1. OcobeHHOCTH aHaNIHM3a IToaroroBka x TIK-1.2,
YCTAHOBHBIINXCS  PEKUMOB| ) 2 621 10 BBITTOJTHEHHIO WNupuBuayansHoe TIK-1.3,
CIOXHBIX  JJIEKTPUYECKUX HWHAUBUIYAJIBHOT O 3aganne Ne 1 TIK-5.1,
CHCTEM. samanus Ne 1 TIK-5.2,
TIK-5.3
Hroro no paszeny 2 621 | 10
TIK-1.1,
2. Pacuer mapaMeTpoB cxem [Moaroroska k TIK-1.2,
3aMeILCHUS 3JIEMEHTOB 2 2 621 10 BBIITOJTHEHUIO NunuBuayansHoe TIK-1.3,
SJIEKTPOIHEPTETUIECKIX WHIWBUIYAITEHOT O 3amanne Ne2 T1IK-5.1,
CHCTEM U CeTeH 3amanusg No 2 TIK-5.2,
TIK-5.3
HWroro no pazaeny 2 6/21 10
3. M
S ZT};)ILH pacuera MK-1.1,
P p ITogroroBka Kk TIK-1.2,
YCTAHOBHUBIIETOCS  peXUMa
BBIITOJTHCHUIO WNunuBuayansHOE TIK-1.3,
CIIOKHBIX 2 2 6/21 10
SEKTPOSHEPFETHICCKIX UHIMBUAYaJbHOT O  3amaHue Ne3,4 [K-5.1,
. 3aganns Ne 3,4 TIK-5.2,
CHCTEM U ceTeil (3aMKHYTBIC
TIK-5.3
Y Pa30MKHYTBIE CETH)
Hroro no paszeny 4 12/41 | 20
4, Crioco0b1 IToaroroBka MK-1.1,
SKBUBAJICHTHPOBAHHS 2 2 621 10 BBITTOJTHEHHIO WuauBuayansHoe IK-1.2,
JJIEKTPUYECKUX  CXeM  C WHAUBUAYaATBHOT O  3amaHue Ne5,6 I1K-1.3,
HMCTOYHHKAMH MOIITHOCTH 3amanus Ne 5,6 K-5.1,
LIL | e}
HWrtoro 1o pasmeny 4 12/41 | 20




5. BekTopHbIe AMarpaMMsl

CHUHXPOHHBIX TI'€HEpaTopoB
NpU CHHXPOHHOW pabore ¢
SHEPrOCUCTEMOIA.
BexkropHeie JuarpamMmbl TIK-1.1,
CHUHXPOHHBIX  JIBUTaTElCH IToaroroBka x TIK-1.2,
IpY CHUHXPOHHOW pabore ¢ 9 6211 10 BBIIIOJIHCHUIO WNHnuBuayansHOE TK-1.3,
JHEPrOCUCTEMOH. WHAUBUAYAIBHOT O 3amaHue Ne7, 8 IK-5.1,
BexkropHeie JAarpaMmsl 3aganus Ne 7, 8 TIK-5.2,
ACHXPOHHBIX JIBUTaTElIeH. TK-5.3
Bexrophsbie JIarpaMMbl
CHHXPOHHBIX T€HEPaTOPOB U
JIBUTATEJIeH TP BbINAJCHUU
13 CHHXPOHHU3MA.
Uroro no pazaeny 2 6/21 10
6. CxeMbl  3aMellEHUs IK-1.1,
CHHXPOHHbIX " IToaroroBka x TIK-1.2,
BBIIIOJITHEHUIO MunuBuayansHoE TIK-1.3,
ACHHXPOHHBIX MAIllUH IpH 2 6/211 10
UHAUBUAYaAIbHOT 0| 3amaHue Ne9, 10 TIK-5.1,
pacuete MePEXOTHBIX sanamus Ne 9, 10 TK-5.2.
IIPOLIECCOB TIK-5.3
HWroro no pazaeny 2 6/21 10
MK-1.1,
IToaroroBka k TIK-1.2,
7. VYpaBHEHHUS ~ CHCTEM
ABTOMATHYECKOLO 1 391 10 BBIIOJIHEHHUIO WNupuBuayansHoe TIK-1.3,
UHAUBUAYaIBHOT 0| 3amaHue Nell, 12 TIK-5.1,
PETYTHPOBAHIS MATLHH 3amanms Nell, 12 MK-5.2,
TIK-5.3
HWroro no pazaeny 1 321 10
10. MaremaTudyeckue MOJAECIH
3JIEKTPOIHEPreTUUECKOM
MK-1.1,
8. MaremaTnuyeckue MOAEIH Ioaroroska x MK-1.2,
3JIEKTPOIHEPreTUIECKUX 1 3 14,1 | nanucanuto AKP AKP Ne2 TK-1.3,
CUCTEM Ne 2 MK-5.1,
K5 2
Wroro no pazneny 1 3 141
TK-1.1,
MK-1.2,
9. TIpomexxyrouHast IMonroroska TK-1.3,
Crnaua sKk3aMeHa
arrectanus (IK3aMeH) JK3aMeHy TIK-5.1,
TK-5.2,
I1K-5.3
Hroro no paszery
Hroro 3a cemectp 18 54/1811(104,1 9K3aMeH,Kp
Hroro no aucuuruinye 18 54/18111104,1 kypeosas pabota,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMu  NPEeIyCMOTPEHHBIX  BMJOB y4eOHOHW pa®OThl B KayecTBe
o0pa3oBaTeNbHbIX TEXHOJOIMH B  IpenojaBaHuu  aucuuiuHbel  «MccnepoBanue u
MOJICJIMPOBAHME  CHCTEM  JJIEKTPOCHAOXKEHHs»  HUCHONB3YIOTCS  TPaJULMOHHAA U
MOJYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOIMH.

Ilepenaua HeOOXOQMMBIX TEOPETUYECKUX 3HAHUH M (HOPMUPOBAHME OCHOBHBIX
npeicTaBiIeHuid 1Mo Kypcy «VccnenmoBanue M MOJAEIHPOBAHUE CUCTEM DJICKTPOCHAOKEHUS
IPOMCXOIUT C UCTIOIB30BAaHUEM MYJIBTUMEIUHHOTO U IPOrPAMMHOI0 0OecIeYeHusl.

Jlekuuy TPOXOJAT B TPaTUIHOHHON (opme, B QGopMme JIEKUMH-KOHCYIbTALUN U
npobnemMHbIX Jekuuil. Teopernueckuit Marepuan Ha NOpPOOJEMHBIX JICKLUAX —SIBIISETCS
pe3yJbTaTOM YCBOCHHUS IOJY4Y€HHOH MH(OpPMAIMH TOCPEICTBOM IMOCTAHOBKH MPOOIEMHOTO
BOIIpOCa M TOUCKA IyTed ero pemeHus. Ha Jekuusax — KOHCYNbTALMAX H3JI0KEHHE HOBOIO
MaTepuaja COIPOBOKIAETCA IIOCTAHOBKOW BOIIPOCOB M JIUCKYCCHEW B IIOMCKax OTBETOB Ha 3TH
BOIIPOCBI.

[Ipu npoBeneHNN NPAKTUYECKUX 3aHATHUSIX MCHOIb3YIOTCS paboTa B KOMaHJE U METO]IbI
IT.

CamocrosiTenbHast paboTa CTUMYJIMPYET CTYACHTOB B IPOILIECCE NOATOTOBKU JOMAITHUX
3aJaHul, NP PELICHUH 3a]a4 Ha NPAKTHUYECKUX 3aHATHAX, IIPU MOATOTOBKE K KOHTPOJIbHBIM
paboTam 1 UTOTOBO aTTECTAIUH.

6 YueOHO-MeTOIMYeCKOE 00ecnedeHue CaMOCTOSITeIbHO padoThl 00y4aroIuXCcsl
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHOBHas JIMTEepaTypa:

1. ManadeeB, A. B. IlporpamMmHoe obecreueHHEe CHCTEM DSJIEKTPOCHAOXKEHUS.
HccnenoBanre ¥ MOJCTUPOBAHME CHUCTEM ODJICKTpPOCHAO)KeHHUs . yueOHoe mocodue / A. B.
Manadgees, O. B. I'azuzoBa ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 s1eKkTpoH. ONT. AUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124
005/1478.pdf&view=true (mata oOpamenus: 22.06.2022). - MakpooObekr. - Tekcr
ANIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

2. TlanoBa, E. A. Pacuer u aHanu3 yCTaHOBUBIIUXCS M MEPEXOJHBIX PEKUMOB CHCTEM
anekTpocHabkeHust : yueoHoe mocobue / E. A. ITanosa, O. B. T'asuszosa ; MI'TVY. - MarHuToropck

MI'TY, 2017. - 1 snextpon. ont. auck (CD-ROM). - 3ara. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137
682/3295.pdf&view=true (mata oOpamenus: 22.06.2022). - Makpooobekt. - Tekct
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. Jlunmaii Bb.P., KomnbroTepHble MOAETH 3JIEKTPOMEXaHHYECKUX cUCTeM. Mopaenu
OCHOBHBIX KOMITOHEHTOB 3JIeKTpoMexanndeckux cucrem / Jlumait B.P. - M. : U3narenabckuii oM
MDBMU, 2019. - ISBN 978-5-383-01351-9 - Tekcr : snexrponnsiii // DBC "KoncynsTaHnT cTynenTa"

[caii]. - URL : https://www.studentlibrary.ru/book/ISBN9785383013519.html (mara
obpamienus: 22.06.2022). - Pexxum gocTymna : 1o moAnucKe.



https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124005/1478.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124005/1478.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137682/3295.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137682/3295.pdf&view=true
https://www.studentlibrary.ru/book/ISBN9785383013519.html

2. KonecuukoB A.A., HoBble TEXHOJNOTHH MPOEKTUPOBAHUS COBPEMEHHBIX CHCTEM
yIpaBJIeHUs MpolieccaMu renepupoBanus snekrposHeprun /| A.A. Komecuukos, I'.E. Becernos,
A.A. Ky3emenko - M. : Uznatensckuii mom MOU, 2016. - ISBN 978-5-383-01015-0 - Tekcr :
snektpounsi /I DBC "KoncynpTant  crymeHta" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383010150.html (nata obpamienus: 22.06.2022). -
Pexum noctymna : 1o nojmnucke.

3. [NankoB, b. B. DnekTposHepreTnyeckrue CUCTEMBI U ceTH. TOKH KOPOTKOTO 3aMBIKaHUS
. yueOHHK M npakTuKyM 171 By30B / B. B. Tlankos, B. 10. Bykonos. — 3-e u3j., ucmop. u 01, —
Mocksa : MzparensctBo HOpaiit, 2020. — 353 c. — (Bsicmiee o6paszoBanme). — ISBN
978-5-9916-8148-3. — Tekcr : onekrponnbii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452082 (nata obparenus: 22.06.2022).

4, Pycuna, A. I'. PeXUMBI 3JIEKTPUYECKUX CTAHIIUN U AJICKTPOIHEPTETUUCCKUX CHUCTEM !
yuebHoe mocobue s By3oB / A. I'. Pycuna, T. A. ®ununmnosa. — Mocksa : M3aarenbeTBo
IOpaiir, 2020. — 399 c¢. — (Bricmiee obpazoanue). — ISBN 978-5-534-04370-9. — Teker :
anekTpouHsbiil // DBC Opaiir [caiiT]. — URL: https://urait.ru/bcode/453167 (nata oOparieHus:
22.06.2022).

5. DJEeKTpO’HEPreTUUECKUe CHCTEMbl. BcepeXKMMHBIA MOIENUPYIOUN  KOMILIEKC
peanbHOro BpeMeHH : ydeOHoe mocobue st By30B / M. B. AumpeeB [u ap.] ; OTBETCTBEHHBIN
penaktop M. B. AnapeeB. — Mocksa : MznatensctBo Opaiit, 2020. — 115 ¢. — (Bwicmiee
obpazoBanue). — ISBN 978-5-534-10916-0. — Tekcr : anektponnbiii // DBC FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/454516 (nata obparienus: 22.06.2022).

6. JIpikuH, A. B. DiekTposHepreTHuecKre CUCTEMbI U CETH © yueOHUK it By30B / A. B.
JIsikuH. — MockBa : UznatenbctBo FOpaiit, 2020. — 360 ¢. — (Bsicmiee oopa3oBanue). — ISBN
978-5-534-04321-1. — Tekcr : onekrponubii // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/451023 (nata odpamienus: 22.06.2022).

7. baptonomeii, 1. Y. Dnekrposnepreruka: MHPOpPMAILIMOHHOE OOECIIEUYEHUE CHCTEM
yrpaeieHus | ydeOHoe mocobue s By3oB / I1. U. Bapronomeit, B. A. Tammua. — Mockaa :
N3znarensctBo FOpaiit, 2020. — 109 c¢. — (Bsiciiee o6pazoBanue). — ISBN 978-5-534-10914-6.
— Texkcr : anexkrponnsiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/453346 (mara
obparenus: 22.06.2022).

8. Bompochl yrpaBiieHHs] IKCIUTyaTallHOHHBIMH DPEXHUMaMH TPOMBIIUICHHBIX CHCTEM
AIIEKTPOCHA0KEHUS ¢ COOCTBEHHBIMU UCTOYHMKAMHU 3JIEKTPUUECKOM 3HEpruu : MoHorpadus / A.
B. Managees, A. B. Bapranosa, E. A. I[lanoBa, O. B. T'azuzoBa ; Maruutoropckuii roc.
texHnyeckuid yH-T uMm. I'. M. Hocoa. - Maruutoropck : MI'TY um. I'. . HocoBa, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1652-4. - 3arm. c¢ Turtyn. okpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4098.pdf&show=dcatalogues/1/1533
539/4098.pdf&view=true (mara oOpamenus: 22.06.2022). - Makpooodbekr. - Teker
ANIEKTPOHHBIN. - CBefeHus gocTynHbl Takke Ha CD-ROM.



https://www.studentlibrary.ru/book/ISBN9785383010150.html
https://urait.ru/bcode/452082
https://urait.ru/bcode/453167
https://urait.ru/bcode/454516
https://urait.ru/bcode/451023
https://urait.ru/bcode/453346
https://magtu.informsystema.ru/uploader/fileUpload?name=4098.pdf&show=dcatalogues/1/1533539/4098.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4098.pdf&show=dcatalogues/1/1533539/4098.pdf&view=true

9. Kypnan «BecTHUK IOYpI'Y. Cepus «OHepreTuka»
https://vestnik.susu.ru/power/issue/archive (mata oopamenwus: 22.06.2022).

10. XKypnan «DIeKTpOTEXHHYECKHE CHCTEMBbI M KoMIuieKch» http://esik.magtu.ru/ru/
(mara obpamenus: 22.06.2022).

11. Kypnan "BectHuk HMBaHOBCKOTO  TrOCyIapCTBEHHOTO  IHEPreTUYECKOIO
vaurencuTeTa' httn'//vestnik isnii rii/taxonomv/term/102# (nata aGnamenus: 22 06 20221

B) MeTouuecKkue yKazaHus:

1. ITanoBa, E. A. PacueT u aHann3 yCTAaHOBUBLIMXCS U MEPEXOAHBIX PEXKHMOB CHUCTEM
anekTpocHaOxkeHwus : yaeoHnoe mocobdbue / E. A. Ilanosa, O. B. I'azuzosa ; MI'TY. - MarauTtoropck
: MI'TY, 2017. - 1 snekrpon. onrt. muck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137
682/3295.pdf&view=true (mara oOpamenus: 22.06.2022). - Makpoobdbekr. - Tekcr
ANIEKTPOHHBIN. - CBenenus poctynusl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanwue I10 No noroBsopa CpoK IeCTBUS JTUICH3UU
MS Windows 7
Professional (st J-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Windows 7
Professional (ms  [A-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
Calculate Linux cBo0OoIHO pacnpocTtpaugemoe I10 o
Desktop Xfce pacrpocTpaHsemMoe €CCPOYHO
Linux Calculate cB0001HO pacmpocTtpansemoe [10 0eccpouHO
FAR Manager cB000HO pacnpoctpansiemoe 110 06eccpoyHO
MS Windows XP
Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Off_lce 2003 Ne 135 o1 17.09.2007 06eccpodHo
Professional

IIpodeccuonanbablie 6a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Ha3BaHue kypca Ccblika

DiekTpoHHas 6a3a MeproanYecKUX u3maHui East View
Information Services, OO0 «MBUC»
Haunonanbshas nH(GOPMaIMOHHO-aHATU TUIECKAsT URL:
cucreMa — PoccHiicknii HHIEKC HAyYHOT'O [IUTUPOBAHMS '
(PUHID)
[TouckoBass cucrema Axanemus Google (Google
Scholar)
HNudopmannonnas cucrtema - EnquHoe okHO AocTyma K
HHGOPMAIMOHHEIM pecypcaM

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

denepaibHOE rocyIapCcTBEHHOE OrO/KETHOE
yupexaenue «Denepanbubliii nHCTUTYT npombiiuienHon|URL: http://www1 fips.ru/
COOCTBEHHOCTH»

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIHIIHHBI (MOTYJIs1)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:


https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/taxonomy/term/102
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137682/3295.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137682/3295.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

1. YyeOHble aynuTOpUM Uil TPOBENCHHUS NPAKTUYECKUX 3aHATHH, TPYNIOBBIX H
WHAUBUAYAIbHBIX KOHCYJIbTAIMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTECTalluy - AOCKa,
MYJIbTUMEAUMHBIA IPOEKTOP, dKPAH.

2. IlomemeHus s CaMOCTOSITENBHOM paboThl OOy4aroumxcs - IepcoHaIbHbIC
kommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JAOCTYyIIOM B 3JEKTPOHHYIO
nH(}OpPMaLMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

3. Tlomemienne nast XpaHeHHs M NPOPHIAKTHUECKOTO OOCIY)KUBAHHS y4eOHOTO
000pyI0OBaHUS - CTEIUIAXKHU, CEU(BI 111 XpaHSHUS y4eOHOTO 000PYI0BaHMS.



MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

ITo muctumunae «VccaenoBaHue M MOJISTUPOBAHUE CHCTEM JIEKTPOCHAOKECHHS»
MPEeyCMOTPEHA ayIMTOPHAS U BHEAYUTOPHAS CAMOCTOSATEIbHAs padoTa 00yJaroIUXCsl.

AyauTopHas caMOCTOSITeNIbHAs paboTa CTYACHTOB MPE/IOIAaraeT peeHne KOHTPOJIbHBIX

3a/la4 Ha MMPAKTUYCCKUX 3aHATUAX.

Bonpocel Aj1s1 npoBeAeHNs POMEKYTOYHOH ATTeCTALNU

1. Kiaccudukarus MeTooB pacyera yCTaHOBHBIINXCS PEKUMOB.

2. OrnpezaeneHue HAMPsDKEHUM B y371aX MPU U3BECTHOM TOKOPACTIPEACIICHUU.

3. OmpezneneHue MOIIHOCTEH U TOTEPh MOIIHOCTH B  BETBSIX TMPU  H3BECTHBIX
TOKOpaCTpeIeIeHUH W HAIIPSDKEHISIX B y3JIaX. YUeT CTaTHIECKIX XapaKTePUCTHK HATPY3KH.

4, [TpubnmkeHHas TnHeapy3alys MPU MPEACTABICHUN HArPy3KU HEM3MEHHON MOITHOCTBIO.
VY3110BbIe COOCTBEHHBIC U B3aUMHBIC COTIPOTUBIICHMUSL.

5. Y4er KOMMYTaIlMOHHBIX U3MEHEHHI CETH B MATPHIIE Y3JIOBBIX COMPOTHBICHHIA.

6. IlepecueT MaTpHIbI Y37I0BBIX COMPOTUBICHUN TIPH 3aMeHe 0a3MCHOTO y3Ja.

7. Onpenenenne Matpuilbl  K03()HUIMEHTOB paclpeneicHus TOKOB W MaTPHIIBI
KOA(UITUEHTOB pacIpeIeIeHUs HAPSHKSHUS.

8. Brruncnenmnie coOCTBEHHBIX W B3aUMHBIX TIPOBOJIMMOCTEH BETBEH.

9. Omnpe/eneHre MaTpHUIlbl COOCTBEHHBIX M B3aUMHBIX ITPOBOJIUMOCTEH BETBEH.

10. MaTpuilsl HHIUICHITUH.

11. OrnpezaeneHre TOKOB BETBEU U HAIPSKEHUN B y371aX HA OCHOBE MPUHIMIIA HAJIOKCHMUSL.

12. Merton pa3pe3aHusi KOHTYPOB.

13. Jenenne Ha MOICXEMBI yIaJCHUEM BETBEH, CBS3BIBAIOIIMX IOJCXEMBI, P 3aMEHE HX
3aTAFOIIIMH TOKAMH.

14, JleneHnne cxembl Ha IMOICXEMBI pa3pe3aHrueM BETBEH.

15. Jlenenune cxeMbl Ha MMOACXEMBI ITyTEM BBIJCICHUSI TIOTPAHUIHBIX Y3JIOB.

16. Metoapl TUAKONTUKHU TPU HCIOIH30BAaHWM KOHTYPHBIX YypaBHEHUH. Perienme cuctem
JTUHEWHBIX anreOpandecKux ypaBHEHUH.

17. Metoa yHnopsiIOYeHHOTO HCKIIOUEHHUS DJIEMEHTOB, METOJ MPOCTOM HWTEpariu; METOT
yCKOpeHHOM ureparuu ['aycca-3eiiaens.

18. JByxmapaMeTpuyecKue MeTOIbl MUHUMHU3AITUH 110 HhEOTOHOBCKOW TUIOCKOCTH.

19. MeTto/1 KBaJJpaTUYIHOTO CITyCKa.

20. Meroapl nuakonTuku. CyIlecTBOBaHNE U HEOTHO3HAYHOCTD PEIICHUM.

21. YcnoBus CXOAMMOCTH METOJIOB pacyera.

22. MeTto/ nraroHaNbHO pelakcanuy.

23. Perynsapuzanus MeTog0B pacdera. 3aada IKBUBAICHTHPOBAHIISL.

24. Kpurepun 5kBHBaJICHTHOCTH. DJIEMEHTapHbIC SKBHUBAJICHTHBIE MPEOOpa30OBaHUsl.

25. OKBHUBAJICHTUPOBAaHUE HA OCHOBE JIMHEHHOM cxembl 3aMelleHusi, He coaepxkamei DC
TE€HEPATOPHBIX CTAHLIMM.

26. OKBHUBAJICHTUPOBAaHUE HAa OCHOBE METOAA WCKIIIOUCHUS Y3JI0B TMPH HHBAPHAHTHOCTH
MOTEPb MOIITHOCTH.

27. OKBUBAJICHTUPOBAaHUE TpU OOBEAMHEHWW BETBEH T'CHEPATOPHBIX CTaHIUH, 3aJaHHBIX
KOMIUIEKCHBIMH 3HaueHusMu DJ[C.

28. TouHoe ¥ MPUOTMKEHHOE SYKBUBAJICHTHPOBAHNE.

29. Pacuer ycraHOBUBIIETOCS pEXHMa CHCTEMBI 3JIEKTPOCHAOXKEHHUS C COOCTBEHHBIMHU

9JIEKTPOCTAHIIUSMHA TI0O METOXy TOCIEAOBATEIFHOTO DKBUBAICHTHPOBAHUS TMPH MMApPALICIFHON W
pasnensHON paboTe ¢ IHEPTrOCUCTEMOM.

30. [lenenne Ha MoOACXEMBI YIAJIEHUEM BETBEH, CBA3BIBAIOLINX IOACXEMBI, MPU 3aMEHE HX
3a1AF0IIMMH TOKAMH.

31. [enenue cxeMbl Ha MMOACXEMBI Pa3pe3aHUEM BETBEH.

32. [lenenne cxemsbl Ha MOACXEMBI IIyTEM BBIIEIIEHUS IOIPaHUYHBIX Y3JI0B.

33. MeTopl AMAKONTHKU NPU UCHOJIB30BAaHMHM KOHTYPHBIX ypaBHeHHH. Pemenue cucrem

JTUHEHHBIX anreOpandecKuX ypaBHCHHM.



34. MeTton yMOpsSIOYEeHHOTO HCKIIIOUEHHS! SJIEMEHTOB; METOJ MPOCTONW HWTEpaIfii; METO.
yCKOpeHHOU nreparuu ['aycca-3eiiaens.
35. JByxmapaMeTpuiecKkue METO bl MUHUMHU3AIIUU TT0 HBIOTOHOBCKOM IIOCKOCTH.
—  MeToa KBaIpaTUYHOTO CITyCKa.

IIpuMepHBIil mepeyeHs 3a1a4 :

1. Pacuer HOpMajbHBIX YCTAHOBHBIIMXCS PEXKUMOB MPOMBIIUICHHBIX CHUCTEM
AIIEKTPOCHAOKEHUSI C TOMOIIBI0 OPUTHHAIBHOTO MpOrpaMMHOro obecneueHus «Pacuer u
ONTUMM3ALMS YCTAHOBUBILIKXCS M MEPEXOJHBIX 3KCIUIyaTallUOHHBIX PEKUMOB MapajyIeIbHON U
pa3nenbHON paboThl, PEKUMOB KOPOTKOIO 3aMBIKAHMS U 3aMbIKAHHUS Ha 3€MJII0 C OLIEHKOU
BIMSHUS Ha 3JEKTPOOOOpyNOBaHME B CHCTEMax dJEKTPOCHAOKEHHUS MPOMBIIUICHHBIX
npeanpuaTuiiy. Jig 3a1aHHON CXeMBbl 3JIEKTpUYEeCKON ceTu HampsbkeHueM 110 kB paccuurath
nmapaMeTpsl  pexuma  YelabHble  compoTuBiieHUss JimHUK  npuHATE  10=0,05 Om/KM,
x0=0,3-0,4 Om/kM.

2. Pacuer cBepxmepexoaHbIX pPeKUMOB KOPOTKOTO 3aMBIKAHUS IPOMBIIIJICHHBIX CHCTEM
JNIEKTPOCHAOKEHUSI C MOMOIIBI0 OPUTHMHAIBHOTO MporpaMMHOro obecrneueHus «Pacuer u
ONTUMM3ALMS YCTAHOBUBILKXCS M MEPEXOJHBIX 3KCIUIyaTallUOHHBIX PEKUMOB MapajyieIbHON U
pa3nenbHON paboThl, PEKMMOB KOPOTKOIO 3aMbIKaHWS W 3aMbIKaHWS HA 3€MJII0 C OLIEHKOH
BIUSHUSL Ha DJIEKTpOOOOPYJOBaHME B CHCTEMax JJIEKTPOCHAOKEHUS MPOMBIIUIEHHBIX
npeanpusaTHii». st npuBeAeHHON CXeMbl 3JIEKTPUYECKON CETU pacCUUTaTh apaMeTpbl pexxuma
¢ nomouisio nporpaMmmel KATPAH. V nenbubie conporusienus muauii npuasath 10=0,05 Om/kMm,
x0=0,3-0,4 Om/kM.

3. Pacyer mepexoIHBIX PEXKHMOB KOPOTKOTO 3aMBIKAHUS IPOMBIIUICHHBIX CHCTEM
JNEKTPOCHAOKEHUSI C IOMOIIBI0 OPUTHMHAIBHOTO MporpaMMHOro obecrneueHus «Pacuer u
ONTUMM3ALMS YCTAHOBUBIIUXCS U MEPEXOJHBIX IKCIUTyaTallMOHHBIX PEKUMOB NapauIeIbHOU U
pa3fenbHON paboThl, PEKMMOB KOPOTKOIO 3aMbIKaHWS W 3aMbIKaHWS Ha 3€MJII0 C OLIEHKOH
BIUSHUS Ha DJIEKTpOOOOPYJOBaHME B CHCTEMax dJEKTPOCHAOKEHUS MPOMBIIUIEHHBIX
OpennpusaThii». [[ns npuBeNeHHONW CXEMbl DJEKTpuueckod cern HanpsbkeHueM 500 kB
paccunTaTh MapamMeTphl pPeKMMa METOAOM Y3JIOBBIX HampspkeHui. [IpuHATH crnoco0 3amaHus
Harpy3ku — HEM3MEHHON MOIIHOCTBIO (Ha OCHOBE yKa3aHHBIX Ha CX€Me Y3JIOBbIX TOKOB). Jlis
pelIeHNs YpaBHEHHs COCTOSHUS UCIONIb30BaTh MeToa 3eiaens. DJC BeTBel NPUHATh paBHBIMU
HYJI0. Y IeTTbHBIE COMPOTHUBIICHUS JTHHMIA NPUHATH 0=0,05 OM/kM, X0=0,3-0,4 OM/km

KypcoBass pa®oTa BbINONHSETCS OOYYarOIUMCS CaMOCTOSITEIIBHO MOJI PYKOBOJCTBOM
npenogasarens. [Ipy BbINOTHEHUHM KypcOBOW pabOThl 0OydYaroIIMKCS JIOJKEH IOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMATHUBHBIM MaTepUAIOM U JPYTUMH JUTEPATypHBIMH HCTOYHHMKAMH, a
TaKK€ BO3MOXKHOCTb CHUCTEMAaTH3UPOBAaTh M AHAJIU3UPOBATh (PAKTUYECKUH MaTepuan u
CaMOCTOSITENIEHO TBOPYECKH €0 OCMBICIIUBATD.

B nauane u3y4yeHus: QUCIUIUIMHBI [IpeNoaBaTelib MpeiaraeT o0y4JaronMcs Ha BEIOOp
nepedyeHb TeM KYpCOBBIX paboT. OOyuarommiicsi caMOCTOSTEIbHO BBHIOMpAaeT TeMy KypcOBOM
pabotel. CoBmajeHHe TeM KypCOBBIX pabOT y CTYIEHTOB OJHOM Yy4eOHOW Trpynmbl He
JIONyCKaeTCsl. YTBEPXKAEHUE TEM KYypPCOBBIX pabOT MPOBOAUTCS €XKEroJHO Ha 3aceJaHHH
Kadeapel.

[Tocne BbIOOpa TeMbl IpernojaBaTesb (HOpMYyIUpPYET 3aJaHUE MO KypcoBOil pabore u
PEKOMEHIyeT MepedyeHb JINTEPATyphl AJi €€ BBINOJHEHUS. VICKITIOUNTENbHO BaXKHBIM SBIISETCS
UCIOJIb30BaHUE WH(OPMAIIMOHHBIX MCTOYHUKOB, @ UMEHHO cuctembl «HTEepHET», 4TO nact
BO3MOXKHOCTh O0y4aroniumcsi 0oJiee oJHO U3JI0KUTh MaTepual Mo BEIOpaHHON UM TEME.

B mpouecce HamucaHus KypcoBoW paOOThl OOydYarouIuiicss IOJKEH pa3o0paThCsi B
TEOPETUYECKHUX BOIPOCaX U30paHHON TEMBbI, CAMOCTOSTEIBHO TPOAHAIU3UPOBATH TPAKTHUECKUN
MatepHal, pa3o0pars 1 000CHOBATh MPAKTHUECKUE MTPEIOKEHUS.

[IpenogaBarens, nmpoBepuB pabOTy, MOXKET BO3BPATUTh €€ AJs J0pabOTKH BMECTE C
NUCbMEHHBIMU 3aMeyaHusMH. CTYAEHT JOJDKEH YCTPAaHUTh IIOJY4YEHHbIE 3aMEYaHMs B
YCTAHOBJICHHBIH CPOK, IOCIIE Yero paboTa OKOHYATEIbHO OLICHUBACTCH.



IIpumep 3agaHus mo Teme KypcoBoii padoThbI:

1. CmonenupoBaTh 3amaHHy0 cxemy B iporpamme «KATPAH».

2. Onpenenenuie Biusaust PITH na mapamerpsl pexxuma.

3. AHanu3 BIUsHUS HeOAIaHCOB MOIIHOCTEH He MapaMeTphl pexkUMa MPH pa3ienbHol paboTe ¢
3HEPrOCUCTEMOH.

4. ViccnemoBanue BIHSHIS K03 PHUITMEeHTa cTaTH3Ma Ha TTapaMeTPphl PeKUMa TIPH pa3aeIbHOM padoTe ¢
3HEPrOoCHUCTEMOH.

5. Pacuér ctatmueckux XapakTepUCTUK aCHHXPOHHOTO ABUTaTens. Pacder cratnaeckmx
XapaKTePUCTHK JBUTATENS BBITIOTHUTD NTpH KoddurmienTax 3arpy3ku 0,2 1 1 mpu BEeHTWISTOPHOM U
MOCTOSIHHOM MOMEHTaX CONPOTUBIICHUS Ha Baly.

6. OmnpenienieHre CTaTHYECKONH YCTOHYNBOCTH aCHHXPOHHOTO U CHHXPOHHOT'O JIBUTATENEH.
CraTu4ecKylo yCTOMYMBOCTh ACHHXPOHHOTO JBUTATENS BHIIOIHUTE TpH Kodddurnmenrtax 3arpysku 0,1 u
0,9 mo aktuBHOM MomHOCTH. CTAaTHYECKYIO YCTOMUYMBOCTH CHHXPOHHOTO JBUTATENsl BBIIOIHUTD MIPH
koaddurmenrtax 3arpysku 0,1 u 0,9 mo akrusHOM MomHOCTH U 0,1 1 0,5 O peakTUBHOM.

7. UccnenoBanue CTaTUYECKON YCTOMYMBOCTH CUHXPOHHBIX T€HEPATOPOB IIPU NApAJICIbHON U
paznenbHoi paboTe ¢ aHeprocucreMoir. CTaTHUECKYI0 YCTOWIHBOCTh CHHXPOHHOTO T€HEpaTopa mpu
napaieabHON paboTe ¢ SHEPTOCUCTEMOM  BBIITOTHUTH NPH KodduuuenTtax 3arpysku 0,1 u 0,9 o
akTuBHOM MomHOCcTH U 0,1 1 0,5 Mo peakTUBHOM.

8. UccnenoBanrne TMHAMUYECKON U pe3yIbTUPYIOLIEH YCTOMYUBOCT CUHXPOHHBIX TEHEPATOPOB B
PEKUME K3 U €ro MOCIEAYIONIEro OTKIIOUeHHS. JJMHAMUYECKYIO U pe3yIbTHPYIONIYIO YCTOHYHUBOCTD
CHUHXPOHHBIX T'€HEPATOPOB U ABUTATEIIEH BBINOJIHUTD IPU Pa3IU4YHON NIEKTPUUECKON YIaI€HHOCTH OT
sHeprocuctemsl (Touku K1, K2, K3).
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Pacuer mynkToB 3 — 8 BeimonHgeTcs B mporpamme «KATPAH».
TexHMUECKHE XapaKTEPUCTHKH I'€HEPaTOPOB, TPAHC(HOPMATOPOB U IBUTATEINICH 3a0ar0TCs
IPENojaBaTesIeM.



MNMPUJIOKEHUE 2
(o0s3aTeNBHOR)

OueHovHbIe CpeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs H OLEHOYHbIE CPeACTBA [IVIsl IPOBEAEHUS NMPOMEKYTOUYHOM aTTecTAllUM:

Koo
uHouxkamopa

HUnouxamop oocmudicerus
KOMRemenyuu

Oyenounvie cpeocmea

IIK-1 — CnocofeH caMOCTOATEIbHO BBIMOJIHATH HCCJIET0BAHNSA, OIEHUBATH PUCK H ONPeAesTh MepPhI 0 00ecrnevYeHn 0 0€30MacHOCTH Ppa3padaThiBaeMbIX HOBBIX
TeXHOJIOTHH, 00beKTOB NPodecCHOHAIBbHOM 1esITeJIbHOCTH

IK-1.1

OnpenensieT Mo PyKOBOACTBOM
crienManucTa 6osee BEICOKOH
KBaJM(UKALUKN CONEPKAHUE U
TpeOOBaHUS K pe3ylIbTaTaMm
HCCIIEN0BATEIBCKOM, IPOEKTHOU U
WHOM JIeATEIbHOCTH
00yyYaromuxcs 1Mo nporpaMMam
OakanaBpuata u (unu) A1 Ha
OCHOBE U3yUYCHHUS TEHJEHIIUN
PasBUTHS COOTBETCTBYIOLIEH
001aCTH HAYYHOTO 3HAHMUS,
3aIllpOCOB PHIHKA TPY/a,
00pa30BaTenbHBIX MMOTPEOHOCTEH
¥ BO3MOKHOCTEH 00yHarommxcst
0 TporpaMMaM OakajaBpuara W
(mm) JIIIT

Bormpocs! 1 IPOBEACHUSI IPOMEKYTOYHOM aTTeCTalluN

—  Kuaccudukarus MeTo10B pacuera YCTaHOBHUBIIUXCS PEIKUMOB.

—  OnpeneneHue HANPSHKESHUHN B y3J1aX IPU U3BECTHOM TOKOPACTIPEICIICHUH.

—  OmpeneneHue MOUTHOCTEH W MOTEPh MOITHOCTU B BETBSIX MPHU U3BECTHBIX TOKOPACIPEIEICHUN U HAMPSHKECHUSIX B
y3J1ax. Y4eT CTaATUYECKUX XapaKTEePUCTUK HArpy3KH.

—  IpubnwmwkeHHas TMHEapHU3anys MPY MPEACTABICHUH HarPy3KH HEM3MEHHON MOITHOCTBIO. Y3JI0BbIE COOCTBEHHBIE H
B3aUMHBIE COIIPOTUBIICHHUS.

—  Yuer KOMMYTallMOHHBIX U3MEHEHUI CETU B MaTPULIE Y3JIOBBIX COMPOTUBICHUN.

—  Ilepecuer MaTpuIIbl Y310BBIX COMIPOTUBIICHUN TIPU 3aMeHe 0a3UCHOTO y3J1a.

—  Omnpenenenne Matpullbl Ko3()(PHUIMEHTOB pachpeeleHUs] TOKOB M MaTpuilbl KO3(p(UIIMEHTOB pacrpeieicHus
HaIPSOKEHUS.

—  Bbruncienne cOOCTBEHHBIX U B3aUMHBIX MPOBOIMMOCTEH BETBEH.

—  OmpeneneHune MaTpUIlbl COOCTBEHHBIX ¥ B3aMMHBIX IIPOBOIUMOCTEH BETBEH.

—  Marpuiibl HHIIMACHIUH.

—  OmpeneneHne TOKOB BETBEH W HANIPSHKEHUH B y3JIax HA OCHOBE IIPUHIIMITA HAJIOKEHUSI.

—  Merton pa3pe3aHust KOHTYPOB.

[IpumepHBIi nEpeyeHs 3a1ad :

Pacuer HOpMaNBHBIX YCTAHOBHBIIUXCS PEKUMOB MPOMBIIIJICHHBIX CUCTEM JJIEKTPOCHAOKEHUS C TOMOIIIBIO
OPHUT'MHAJIBHOI'O IPOTpaMMHOI'0 oOecrreuenns «Pacyer u ONTUMH3alM YCTAHOBUBIINXCA U IIEPEXOMHBIX OKCIUTyaTallMOHHBIX]
[PE)KUMOB TIapaIUIEIbHON U pa3aenbHOI paboThl, peXKUMOB KOPOTKOTO 3aMbIKAHUS M 3aMBIKaHUS Ha 3€MITIO C OIIEHKOM
BITUSHUSI HA DIIEKTPOOOOPYAOBAHUE B CHCTEMAX AIIEKTPOCHAOKEHUS MPOMBIIIIICHHBIX TPENpUsTUi». J{1s 3a1aHHOM CXeMBI
DIeKTpUIecKoi ceTn HanpsbkerneM 110 kB paccunTaTh mapaMeTpsl pekuMa Y IeTbHBIC CONPOTUBIICHUS JIMHAN TTPUHSATH
r0=0,05 Om/xM, x0=0,3-0,4 Om/KM.




[K-1.2

BrinonnaseT nopyueHus mo
OpraHu3alu
Hay4HO-UCCIIEI0BATENBCKOM,
MPOEKTHOW U MHOW JI€ATEIIbHOCTH
00yyJaromuxcs 1Mo nporpaMMam
bakamaBpuata u (vam) JAI1IT

Bonpocs! 11 npoBeAeHN TPOMEKYTOUHON aTTeCTalluu
—  VYYer KOMIUIEKCHBIX KO3(QQHUUIMEHTOB TpaHCPOpPMAlUH BBEACHHEM B CXEMy 3aMCIICHUS HICalIbHBIX
TpaHc(hOopMaTOpPOB, TOTOIHUTEIBHBIX 33JAI0MINX TOKOB.
—  Yuyer TOKa HAMAarHW4KWBaHUS U IOTEPh B CTAIN TpaHCHOpMATOPA.
—  OmpeneneHue MOITHOCTEH TeHEPATOPHBIX BETBEH.
—  Pacuetsl kBa3uyCTaHOBUBIINXCS PEXUMOB IEKTPUUECKUX CUCTEM 0€3 BbIeICHNS OaJaHCUPYIOLIETO y3IIa.
—  Meron uckiroueHus KOHTYpOB rpada.
—  Pacuer pexXMMOB 31E€KTpUYECKOM CETH MPU 3aIMCH MaTPUL] IAPaMETPOB CXEMBI B JICHTOUHON (opMme.
—  Pacuer pexxuma mpu 3anvic MaTpPUI Y3JIOBBIX IPOBOAUMOCTEN B (hopMe, OIHM3KOM K KBa3UTPEXINArOHAIBHOM.
—  Meron pacuera c BbIIEIEHHEM AUArOHATIBHBIX OJOKOB.
—  Meron y3/10BOro aHanusa.
—  Jlenenue Ha moacxemsl yAaJCHUEM BETBEH, CBA3BIBAIOLINX MOJCXEMBI, IPH 3aMEHE UX 33Jal0LIMMU TOKAMH.

IIpuMmepHBIi IEpedeHb 3a1au:

Pacuer cBepxmnepexoTHBIX PEKHUMOB KOPOTKOTO 3aMBIKAHHS IPOMBIIUIEHHBIX CHCTEM AJIEKTPOCHA0KEHHS C TOMOIIBIO
OPUTHHATILHOTO IPOrPaMMHOT0 obectieueHust «PacueT  oNTUMHU3alusl yCTAHOBUBILUXCS U IEPEXOAHBIX IKCILTYaTallHOHHBIX
[PE)KMMOB TIapaJlIEIbHON U pa3fenbHOl paboThl, peXKMMOB KOPOTKOTO 3aMbIKaHUS M 3aMBIKaHUS Ha 3€MITIO C OIIEHKOM
BIIMSIHUSL HA DJIEKTPOOOOPYIOBaHUE B CUCTEMAX JIEKTPOCHA0KEHUS MPOMBIIICHHBIX TPEeNpUsSTHIY. [t mpuBeaeHHON
CXEMBI JIEKTPUUECKON CETH pacCUNUTaTh apaMeETPhI pexnma ¢ noMoInbto nporpaMMmsel KATPAH. V nensHble conpoTHBIeHN
mmuHN mpuHSTh 10=0,05 OM/KM, Xx0=0,3-0,4 OM/KM.

IK-1.3

Brimonuser MMOpy4YCHUA 110
OpraHM3aIMi HAYIHBIX
KOH(EpEeHIIN i, KOHKYPCOB
IMPOCKTHBIX U UCCIIEAOBATCIIBCKUX
padoT 00yHJarOIINXCS

[Ipumep 3aganus 1Mo TeMe KypcoBOil paObOTHI:

1. CmozenupoBaTh 3a1aHHyI0 cxemy B mporpamMme « KATPAH».

2. Onpenenenne Biausaus PITH na napamerpsl pexxuma.

3. AHanu3 BIUsSHUS HeOaIaHCOB MOIIIHOCTEH HE IMapaMeTphl PeKUMa MPH pa3eiibHON padoTe ¢ SHEPrOCUCTEMOIA.

4. VccnienoBanue BiussHAS KOO PHUITEHTA CTaTH3MAa HA TTapaMETPhI PEKUMa P pas3IeIbHON paboTe ¢ YHEPrOCUCTEMOM,

5. Pacuér cTatnueckux XapakTepUCTHK aCHHXPOHHOTO ABHUTaTeisl. PacueT cTaTH4ecKkux XapaKTepUCTHK JIBUTATENS
BBITTOJIHUTE NIPU Kod(pdurrenTax 3arpy3ku 0,2 1 1 mpu BEHTWIATOPHOM H TIOCTOSHHOM MOMEHTaX CONPOTHBIICHUS HA BAIy.

6. Onpenenenne CTaTHIeCKON YCTOWIMBOCTH aCHHXPOHHOTO M CHHXPOHHOTO BHrareneil. CTaTH4ecKylo yCTOMYUBOCTD
ACHHXPOHHOTO JIBUTaTelIsl BBITOJIHUTE NpH Koddduumentax 3arpysku 0,1 u 0,9 o aktuBHON MomHOCTH. CTaTHYECKYIO
YCTOWYMBOCTH CHHXPOHHOT'O ABUTraTeN sl BBITOIHUTE U Koadduumenrtax 3arpy3ku 0,1 u 0,9 mo aktusaoit MomHocty U 0,1 1
0,5 110 peaKTUBHOM.

7. UccnenoBanue CTATHYECKOM yCTOWYMBOCTH CHHXPOHHBIX T€HEPAaTOPOB MPH NapajljiebHON U pa3lielibHON paboTe ¢
pHEprocucTeMoil. CTaTHYeCKyI0 YCTOMYMBOCTh CHHXPOHHOTO T'€HEpaTopa MpHY MapajuleNbHOW padoTe ¢ FHEProCUCTEMOR
BBITIOJIHUTD ITpH Koddduimentax 3arpy3ku 0,1 u 0,9 o akruBHO# MomHocTH U 0,1 1 0,5 M0 peaKTUBHOM.
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8. I/ICCJ'IGJIOBaHI/Ie I[I/IHaMI/I‘lCCKOI\/’I n pCSyHBTI/Ipy}OHICﬁ YCTOI‘/'I‘II/IBOCTI/I CHUHXPOHHBIX 'CHEPATOPOB B PEIKUMC K3 U €TO

BEITIOJTHHUTD TIPH PA3IMYHON SJIEKTPHUECKON yAaaeHHOCTH OT dHeprocuctemsl (Toukn K1, K2, K3).

by
EEIETIE

P=e02s0En
Q=287 (MEzp) ot

P=-11010MBz
Q=-5.00(Mz2p)

a1 e E

Pacuer mynkToB 3 — 8 BemmonHseTcs B mporpamme «KATPAH».
TexHnueckre XapakTePUCTUKH T'€HEPAaTOPOB, TPaHC(HOPMATOPOB M JIBUraTelIel 3a4at0TCs IPENOIaBaATEIEM.

MOCJICAYIOIICTO OTKIIHOUCHH. III/IHaMI/I‘-ICCKYIO U pE3yJIbTUPYIOLIYIO YCTOﬁQHBOCTL CUHXPOHHBIX T€HEPATOPOB U I[BPIFaTeJICfI

IIK-5 — Cnoco0eH ynpaBJsiTh pe;KUMOM padoThl IHEPrOCUCTEMBI, JTEKTPHYECKOH ceTH, CHCTEMBI YJIEKTPOCHADKEHH

IIK-5.1

BrlInosHAET OLIEHKY TEKYILETO U
MPOTHO3UPYEMOTO
IEKTPOIHEPTETHUECKOTO PEKUMA
SHEPrOCUCTEMBI C LIETBIO
MIPUHATHUS PELICHNUS O pealn3aliui
Mep 10 NOAACPKAHUIO YACTOTBHI,
BEJIMYNH NEPETOKOB aKTUBHOM

Bomnpocs! 11 npoBeaeHMs MPOMEXKYTOUHON aTTeCTAllUU

—  Mertoasr quakontuku. CyIiecTBOBaHNE W HEOHO3HAYHOCTH PEIICHUH.
—  YcioBus CXOIMMOCTH METOOB pacyeTa.

—  Meroa AnaroHajibHOM peakcaluu.

—  Perymsapuzanus MeTofoB pacueTa. 3aa4a SKBUBAaJICHTHPOBAHUSI.

—  Kputepuu s3kBUBaJIGHTHOCTH. DiIeMEHTapHbIE SKBUBAIICHTHBIE IPE00OPa30BaHMS.
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MOIITHOCTH, TOKOBOH Harpy3ku
JIMHUHA U JIOIYCTUMOTO YPOBHS
HaNPsDKEHUS,, MUHUMAIBHOTO
HEOOXOTUMOTO pe3epBa aKTUBHOU
MOIITHOCTH ¥ MECTa €T0
pa3MeNIeHns; OTpeIeTeHHS
obbema 1 d(HEKTUBHOCTH
COOTBCTCTBYIOIIUX YIIPABJIAIOIINX
BO3JICUCTBUN U CO30aHUE
COOTBETCTBYIOIIHNX 3aIUCeH 00
yIpaBIE€HUHU
ANEKTPOIHEPTETUIECKUM
PEKHMOM SHEPTOCUCTEMBI

- 9KBI/IB&H6HTI/IpOBaHI/Ie Ha OCHOBE JIMHCHHOM CXEMBI 3aMCIICHUs, HC conepxcameﬁ BI[C TCHCPATOPHBIX CTAHIIUH.
- 9KBI/IB&H6HTI/IpOBaHI/Ie Ha OCHOBC MCTOJa UCKIIFOUYCHUA Y3JI0B IIPU MHBAPUAHTHOCTH NMOTEPHh MOIIHOCTH.
- 9KBI/IB&H6HTI/IpOBaHI/Ie npu O6’I)€I[I/IHCHI/II/I BETBEH TreHEPATOPHBIX CTaHHHfI, 3aJaHHBIX KOMIIICKCHBIMH 3HAYCHUSAMU]

—  TouHoe U MPUOIMKEHHOE SKBUBAJICHTUPOBAHHE.
—  Pacder ycraHOBHBIIIErOCS peKUMa CUCTEMBI JJIEKTPOCHAOKEHHUS ¢ COOCTBEHHBIMU 3JICKTPOCTAHIUAMU IO METOTY
MOCJIeI0BAaTEIbHOTO SKBUBAJICHTUPOBAHUS MPH NMapaIIeTbHON U pa3ebHON paboTe ¢ SHEPTOCUCTEMOIA.

IIpumepnviii nepeuens 3a0au

Pacuer MEPEXOAHBIX PEKUMOB KOPOTKOI'O 3aMbIKaHWA NPOMBIIIJICHHBIX CUCTEM 3J'I€KTpOCH36)K6HI/Iﬂ C IOMOIIbIO
OPUTMHATIBLHOTO IPOrpaMMHOT0 obectieueHus «PacueT 1 ONTUMHU3aIsl YCTAHOBUBILUXCS U IEPEXOAHBIX SKCIUTYaTallHOHHBIX
[PE)KMMOB NIapaJlUIEIbHOM U pa3aenbHOil paboThl, peXKMMOB KOPOTKOTO 3aMbIKaHUS M 3aMBIKAHUS Ha 3€MJIIO C OLIEHKOI
BIIMSIHUSL HA DJIEKTPOOOOPYIOBaHUE B CUCTEMAX JIEKTPOCHA0KEHUS MPOMBIIIICHHBIX IPEeNpUsTH. [t mpuBeaeHHON
CXEMBI AMEKTpUUecKor ceTh HanpsbkeHueM 500 kB paccuntath mapamMeTpsl pekuMa METOIOM Y3JIOBBIX HANPSKEHUI.
[IpunsaTh coco0 3anaHus HArpy3Ky — HEM3MEHHON MOIHOCTBIO (HAa OCHOBE YKa3aHHBIX HA CXEME y3JIOBBIX TOKOB). Jlms
[peIIeHUs] yPaBHEHUS COCTOSIHHSI HCTIOIB30BaTh MeToa 3eitaens. 3/]C BeTBeil mpuHATh paBHBIMH HYIIO. Y I€TbHEBIE
CONPOTUBJICHUS JUHUN NpUHATH h=0,05 Om/kM, X0=0,3-0,4 Om/KkM.

IK-5.2

IIpunuMaet pemeHus o
peanu3auu Mep 1o
MIPEIOTBPAIICHUIO PA3BUTHS U
JTUKBUIAINH HAPYIICHUS
HOPMAJILHOTO PEKUMA
ANEKTPUUECKOU YacTH
SHEPrOCUCTEMBI U OPEJCICHUN
o0beMa 1 3PPEKTUBHOCTH
COOTBETCTBYIOIIUX YIPABISIOLIUX
BO3JICUCTBUN ITyTEM BBIOTHEHUS
aHaJIu3a ONEePaTUBHOMN
nHpOpMAaIK 00 aBapHsiX U
HEUITaTHBIX CUTYalUsiX B
SHEProCUCTEME U OLICHKU
TEKYIIETO U TPOTHO3UPYEMOTO
3JIEKTPOIHEPTETUUCCKOTO PEKUMA

Bonpocs! 1 npoBeaeHNs MPOMEXKYTOYHON aTTECTALUA

—  JleneHue Ha MOJACXEMBI YJIaJIEHUEM BETBEH, CBA3BIBAIOIIMX IIOJICXEMBI, ITPH 3aMEHE UX 3aJA0IIMMU TOKAMH.

—  JleneHue cxeMbl Ha MOJACXEMBI Pa3pe3aHUEM BETBEH.

—  JleneHue cxeMbl Ha MOACXEMBI ITyTEM BBIJCIICHHS IOTPAHUYHBIX Y3JIOB.

—  MeToapl AMAKONTHKY TPU HCIIONB30BAHNN KOHTYPHBIX ypaBHEHHH. PerieHne cucteM JIMHEHHBIX anre0panvecKux
YpaBHEHUH.

— MeTon ynopsiio4eHHOro HCKIIOYEHHUS 3JIEMEHTOB; METOJl NMPOCTOM HWTepalyy; METOJ] YCKOPEHHON MTEepaluy
["aycca-3eiinens.

— JIByxmapaMmeTpudecKue MeTOIbl MUHUMHU3ALHU 110 HBEOTOHOBCKOM IJIOCKOCTH.

—  Merton KBaipaTUYHOTO CIIyCKa.

Ipumepnoni nepeuensv 3a0ay

Pacuer nepexoHBIX peXKMMOB CaM03aIlyCKa CHHXPOHHBIX JIBUTATeJIeH B MPOMBIIUICHHBIX CUCTEMAaX AJIEKTPOCHA0XKEHUS C
MMOMOIIBIO OPUTHHAILHOTO ITPOrpaMMHOT0 obecrieueHus «Pacder u onTUMH3aIisl YCTAHOBUBIIIMXCS U ITEPEXOTHBIX
HKCIUTYyaTallHOHHBIX PEXKUMOB TApaIUICIbHON U pa3felbHOMN paboThl, peXKUMOB KOPOTKOTO 3aMbBIKaHUS ¥ 3aMBbIKaHUS Ha

BCMIIIO C OHCHKOﬁ BJIMSHUS HaA 3J'ICKTp0060pyI[OBaHI/IC B CUCTEMaAx 3J'ICKTpOCHa6)K€HI/I$I ITPOMBINIJICHHBIX HpeﬂHpHHTHﬁ)). [[J'If[
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OHEPTOCUCTCMBI.

MPUBEICHHON CXEMBI AJICKTpUIeCKol ceTr HanpspkeHneM 330 kB paccuurtaTh mapamMeTpsl pekuma. Y AeiIbHbIC
conpotuBicHus JuHUNA TpuHATh h=0,05 Om/kM, X0=0,3-0,4 Om/KkM.

I1K-5.3

PazpabartbiBaeT mporpaMMbl
NEePEeKIIOUEHUH Ha BBIBOA B
PEMOHT U BBOJ B pabOTy
3NEKTPOYCTAaHOBOK, OLICHUBAET
TEKYIIMH U OPOrHO3UPYEMBIA
3JIEKTPOIHEPTETUYECKHUIN PEKUM
OHEPTOCUCTEMBI I IIPUHATHA
PELICHNS [0 AUCTIETYEPCKUM
3asBKaM O pa3peleHUH BBIBOJIA B
PEMOHT | BBOJIa B paboTy
AIIEKTPOOOOPYAOBaHUS, TT0
NOJ/ACPKaHHIO U MIOATOTOBKE
ANEKTPOIHEPTETUIECKOTO PEKIMA
Ha BpeMs ONepalui 110 BBIBOAY B
PEMOHT U BBOAY B padoTy,
CO3J1aHHIO HanboJiee Halle)KHON
OHepaTHBHOfI CXEMBI, OLICHUBACT
JOCTaTOYHOCTb MEP,
o0ecreyrBaloIINX HAAEKHOCTD
paboThl SHEPTOCUCTEMBI, U
CO3JIaeT COOTBETCTBYIOLINE
3anucei 00 yInpaBIeHUH
ANEKTPOIHEPTETUIECKUM
PEXUMOM SHEPTOCUCTEMBI.

IIpumep 3a0anus no meme Kypcogou pabomat:

1. CmonenmpoBats 3amaHHyto cxemy B mporpamme «KATPAH».

2. Onpenenenue Biausaust PITH na nmapamertpsl pexxuma.

3. AHayu3 BIUsSTHUS HeOaJIaHCOB MOIIIHOCTEH HE IMapaMeTphl PeKUMa MPHU pasIelIbHON padoTe ¢ IHEPrOCUCTEMOIH.

4. UccnenoBanue BIUSHASA KO3(PQUIMEHTa cTaTH3Ma Ha TTapaMeTPhl peKuMa IPH pa3AeNbHON padoTe ¢ YHEPrOCUCTEMOIA,

5. Pacuér craTudyeckux XapaKTEpUCTHK AaCHHXPOHHOIO IBUraTens. Pacder cTaTMuecKux XapakTEpUCTUK ABHUIaTEIs
BBITTOJIHUTD NIPU Kod¢dunmeHTax 3arpy3ku 0,2 1 1 mpu BEHTUIATOPHOM H IOCTOSHHOM MOMEHTaX CONPOTUBIICHUS HA Baly.

6. OnpeneneHye CTaTHYECKON YCTOMYMBOCTH ACHHXPOHHOI'O U CHHXPOHHOr0 ABUrareieil. CTaTU4ecKyr0 yCTOMYHUBOCTh
ACMHXPOHHOTO JBUTATENS BHIIOIHATH Nipr Koddurmentax 3arpy3ku 0,1 u 0,9 mo aktuBHON MomtHOCTH. CTaTHYECKYIO
YCTOWYMBOCTH CHHXPOHHOTO JABHUTATEN s BBITOIHUTE MpU KoddduumenTtax 3arpysku 0,1 u 0,9 mo aktuBHO# MotHocTr 1 0,1 ¢
0,5 0 peakTUBHOM.

7. UccnenoBaHue CTaTHYECKOM yCTOWYMBOCTH CHHXPOHHBIX T€HEPATOPOB MPH NMapajiebHON U pa3liesibHON paboTe ¢
pHEprocucTeMoil. CTaTHYeCKyI0 YCTOMYMBOCTh CHHXPOHHOT'O F'e€HEpaTopa Py NapajulenbHON paboTe ¢ 3HEProcuCTeMOR
BBHITTOJIHUTD NIpU Kod¢¢urmenTax 3arpy3ku 0,1 u 0,9 mo akruBHO#M MomHOCTH U 0,1 1 0,5 M0 peakTHBHOM.

8. UccnenoBanre AMHAMUYECKOH M PE3YJIBTHPYIOLIEH YCTOHYNBOCTH CHHXPOHHBIX T€HEPATOPOB B PEKUME K3 U €TO
MOCJEYIOUIET0 OTKIIOUEHHS. JJMHAMUYECKYIO U PE3YIbTUPYIOLIYI0 YCTOWYHBOCTE CHHXPOHHBIX T€HEPATOPOB U ABUTATEIICH]
BBITIOJHHUTD MIPU Pa3IMYHON 3JIEKTPHUECKON yaaneHHOCTH OT 3HeprocucTemsl (Touku K1, K2, K3).

19



DP=-11.98/MET)
Q=-10.84{Mzzp)

10,1308)

P=-1LOLMER
Q=-5.00Mz=p)

Pacuer mynkToB 3 — 8 BemmonHseTcs B mporpamme «KATPAH».
TexHnuecKkre XapaKTePUCTUKH T'€HEPAaTOPOB, TPAaHC(HOPMATOPOB M IBUraTeIel 3a4at0TCsl IPENoAaBaTeNeM.
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0) Ilopsinok mpoBeleHUs MPOMEXKYTOYHOI aTTeCcTAlMU, NMOKA3aTeJd U KPUTEPUH
OlleHUBAHUSL:

[TpomesxyTouHas arrectanus o auciuinae «VccnenoBanue U MOACTUPOBAHUE CHCTEM
AJIEKTPOCHAOKECHHS» BKJIFOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJISIFOIINE OIEHUTH YpPOBEHB
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
cOPMHUPOBAHHOCTH yMEHWI W BIaJCHUWH, NpoBomuTcs B (opme 3k3ameHa u B Qopme
BBITOJIHEHUS U 3aIUTHI KYpCOBON paOOTHI.

DK3aMeH 10 JaHHOH NUCIMILIMHE MPOBOIUTCS B YCTHOM (popMe Mo SK3aMeHAIIMOHHBIM
OuneraM, KaXKAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3ajlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIICHKY «OTJHYHO» (5 0aIoB) — 00y4arOMIUKCS IEMOHCTPUPYET BHICOKHIA YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOe W TIIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIICHHON CJIOXHOCTH.

— Ha OIICHKY «Xopomoy» (4 O6aiuia) — oOydarouuiics JeMOHCTPUPYET CPEIHHI YPOBECHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKalOTCS
HE3HAYUTEINIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYTHCHHS TIPU aHAJTUTUYCCKHUX OIEPAIHIX, IEPEHOCE
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIH.

— Ha OIICHKY «YydOBJETBOPHUTEIBLHO» (3 Oamna) — oOydaromuics IEMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUH: B XOAE KOHTPOJIBHBIX MEPOIPHITHI
JIOMYCKAKOTCSL OMIMOKH, TPOSIBISACTCS OTCYTCTBHE OTACIbHBIX 3HAHWM, YMEHUH, HABBIKOB,
00y4aromuiCsl WUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OILICHKY «HEYI0BJIETBOPUTEJLHO» (2 Oamia) — o0ydyaromuiicss IeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKoro MmaTepuaia, JOMYCKaeT CYIIECTBEHHbIE OMIMOKH, He
MOYKET MOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS POCTHIX 3a/1a4.

— Ha OLICHKY «Hey/0BJIeTBOPUTEJbLHO» (1 O6amn) — oOydarouuiics He MOXET MoKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHS W OOBACHEHHS WH(GOpMAIMHM, HE MOXET IOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3a/au.

KypcoBass paborta BBIMONHSETCS MOJ PYKOBOJACTBOM IMpemoaBaTelisi, B Ipoliecce ee
HanucaHus o0yJarouIuiicsi pa3BUBaeT HaBBIKM K HAy4yHOU paboTe, 3aKperisisi U OJIHOBPEMEHHO
pacuupsisi 3HaHUS, TOJIy4eHHBIe TP U3y4eHnH Kypca «lccnenoBanne 1 MOIETUPOBAHUE CUCTEM
aeKTpocHaO)eHus». [Ipu BRIMOTHEHUN KYpCOBOM pabOThI 00yUaromuics JOHKEH MOKa3aTh CBOE
yMeHHe padoTaTh C HOPMATHUBHBIM MaTepHaIOM U JIPYTHMH JUTEPATypHBIMU HUCTOYHHKAMH, a
TaKK€ BO3MOXKHOCTb CHUCTEMAaTH3UPOBAaTh M AHAJIM3UPOBATh (PAKTUUECKUH MaTepuan u
CaMOCTOSITENIbHO TBOPUYECKH €0 OCMBICIIUBATb.

B mpomecce namucaHus KypcoBOW paOOThl OOY4YAIOIIMICS TOJDKEH pa3o0paThecs B
TEOPETUYECKUX BOMPOCaX U30PAaHHON TEMBI, CAMOCTOSTEIHHO MPOAHATU3UPOBATH TPAKTHUECKUN
MaTepua, pazoopaTth 1 000CHOBATH MPAKTHYECKUE TIPEITIOKCHHUSI.

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBOI padoOmbl:

— Ha OIICHKY «OTJIU4YHO» (5 OayioB) — paboTa BBHIIIOJHEHA B COOTBETCTBUU C 3a/IaHUEM,
oOyJaronuiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
00BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHble HABBIKM pELICHHs NpoOieM M 3ajad,
HAXO0X/I€HNS YHUKAJIBHBIX OTBETOB K MPOOJIEMaM, OLIEHKH 1 BHIHECEHUSI KpUTHUECKUX CYKJICHUM;

— Ha OLIEHKY «Xxopomo» (4 Oamna) — paboTa BHINOJIHEHA B COOTBETCTBHU C 3a/IaHUEM,
oOyJaromuiicss MOKa3bIBaeT 3HAHHUS HE TOJIbKO HAa YPOBHE BOCHPOM3BEACHUS U OOBSCHEHUS
UHpOpMaLlUK, HO M HMHTEJUICKTYyalbHble HABBIKM peIIeHHs NpoOieM U 3ajady, HaXOXKICHHS
YHHUKAJIbHBIX OTBETOB K MpodemMam;



— Ha OIICHKY «yHAOBJIETBOPUTEJbHO» (3 Oama) — paboTa BBIIOJIHEHA B COOTBETCTBHHU C
3aJlaHiEM, OOY4YaroLUiicsl MOKa3bIBa€T 3HAHUS HAa YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS
uH(OpPMAaLINU, UHTEIUIEKTYalIbHbIE HABBIKU PEIICHUsI MPOCTHIX 3a7ay;

— Ha OLIEHKY «Heyd0BJIETBOPUTEIbHO» (2 Oajlia) — 3ajjaHKe IpenoJaBaTesisl BHIIOIHEHO
YaCTHUYHO, B MPOIECCe 3alIUThI paboThl 00YYArOIIMICS OIMYyCKAaeT CYIIECTBEHHBIC OIIMOKH, HE
MOYKET [10Ka3aTh UHTEJUIEKTyaJbHbIE HABBIKU PEIICHUS IOCTABICHHOM 3a/1auH.

— Ha OILICHKY «HeY/AO0BJIeTBOPUTEILHO» (1 06ayur) — 3aganue mnpernojaBaTelis BHIIOTHEHO
YaCTUYHO, OOY4YaroLUiics HE MOXKET BOCIPOU3BECTH U OOBSCHUTH COJEpIKAHUE, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalbHbIE HABBIKU PELICHUSI IOCTABJICHHOM 3a/1a4H.
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