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JIner aktyaauzanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl DJIEKTPOCHAOKEHHSI TPOMBILIUICHHBIX MTPEAIPUATHIA

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHuu Kadeapsl DIEKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHIA

[Iporokom or 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Lenpto  mpenogaBaHus  JUCHUILNIMHBI  «ONTUMaIbHBIE  PEXKHUMBI CUCTEM
ANIEKTPOCHAOKEHUS» SIBIISCTCS HAyYHO-TEXHMUYECKas MOATOTOBKA CTYACHTAa-MarucTpaHTa B
obmacTh TEOpPUM W  TPAKTUKA ONTUMH3AIUU  yCTAHOBUBIIMXCS  PEKUMOB  CHCTEM
JNEKTPOCHAOKEHUSI W DJIEKTPOIHEPTeTHUECKUX  CUCTEM,  NPHUOOPETEHHUE  HABBIKOB
CaMOCTOSITEJIBHOTO PEIICHUS] HAayYHO-UCCIEOBATEIIbCKUX W TEXHMUYECKHX 3a/lad B 00JacTH
IJITAHUPOBAHUS ~ ONTUMAJBHBIX  OKCIUTYaTallMOHHBIX  PEXKHUMOB  CJIOXKHBIX  CHCTEM
AIEKTPOCHAOKEHUS ¢ COOCTBEHHBIMU UCTOYHUKAMU 3JICKTPOIHEPTUH.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPorpaMmsl

Huctmrmuimaa ONTUMaNbHBIE PEKAMBI CUCTEM JJIEKTPOCHAOXKEHHS BXOJIUT B YacCTh
yueOHOro 1iasa GopMHUpyEMYI0 yYaCTHUKaMHU 00Opa30BaTeNIbHbIX OTHOIIEHUH 00pa30BaTeIbHOMN
MIPOTPaMMBEI.

Jns  u3ydeHUs  JAWCHUIUIMHBL ~ HEOOXOIWMBI  3HaHWS  (YMEHHUs,  BIaJICHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

[IporpamMmmHOe 0GecriedeHre CUCTEM IIEKTPOCHAOKEHUS

Hudposas >mekTpo’HEepreTUKa

3HaHUs (YMEHUs, BIAJICHHS), TIOJYYCHHBIC TTPH W3YYECHUH NAHHOW JUCIUTUIMHBI OyIyT
HEOOXOAUMBI JIJISl U3YUSHHS TUCITUTUTAH/TIPAKTHK:

OnepaTuBHO-AUCIIETYEPCKOE YIIPABICHHE B 3JIEKTPOIHEPTreTUKE

[ToaroToBka K mpoiietype 3alluThl ¥ 3alliTa BHITYCKHON KBATU(PUKAITUOHHON paboThI

[ToaroToBka K craue v caya rocyAapCTBEHHOTO SK3aMeHa

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHus AMCHUIUIMHBI (Monayisi) «OnTUManbHbIE PEKUMBI CHUCTEM
3NIEKTPOCHAOKEHUS 00yJaroIIHiics JOHKEeH 001aJaTh CIeIYIOIUMUA KOMIETCHIIUSIMU:

Konx nanukaTtopa NHaukatop 10CTHKEHUS KOMIIETCHITUN

[IK-1 CnocoGeH caMOCTOSITEIBHO BBITIOJHATH MCCIICIOBAHUS, OIEHUBATh PUCK M OINPEACIATH
Mephl TIO0 OOeCIedYeHHI0 O€30MacHOCTH pa3padaThIBAEMbIX HOBBIX TEXHOJOTHUH, OOBEKTOB
npobhecCHOHATbHOMN AEATENHLHOCTH

I[IK-1.1 Omnpenenser MoJa  PYKOBOJACTBOM  CIEHUAIMCTa  0OoJiee  BBICOKOU
KBATM(PUKALIMK  COJCp)KaHWEe W TpeboBaHMsI K  pe3yjibTaTaM
HCCJICI0BATEIIbCKOM, MMPOCKTHON M WHOM JEATEIbHOCTH OOYJaIOIIUXCs IO
nporpamMmmam OakanaBpuara u (wm) Il Ha ocHOBe M3y4eHUs TeHIECHIUI
pa3BUTHS COOTBETCTBYIOIIEH OOJACTH HAYYHOTO 3HAHMS, 3aIIPOCOB PHIHKA
TpyAa, 00pa3oBaTeiIbHBIX MOTPEOHOCTEH W BO3MOYKHOCTEH 00yJaroImuxcs
1o rnporpammam Oakanaspuata u (uiu) JI1IT

I1K-1.2 BeimonHsgeT mopydeHHs MO OpraHM3allid  Hay4YHO-UCCIIEI0BATEIbCKON,
NPOEKTHOM U WHOW J[EeATENbHOCTH OOydarluxcs IO MporpaMmmam
OakanaspuaTa u (vam) JIITTT

I1K-1.3 BeimonHser mnopydeHHMs 1O OpraHu3allMd Hay4YHbIX KOH(EpEeHLHH,
KOHKYPCOB IPOEKTHBIX U UCCIIEI0OBATENBCKUX paboT oOyyaromuxcs

I1K-5 CnocobeH ynpaBiiTh peKUMOM pabOThl SHEPTOCUCTEMBI, SIEKTPHUUECKON CETH, CUCTEMBI
AIIEKTPOCHAOKEHUS

IK-5.1 Beinonusier OIICHKY TEKYILEro u MIPOTHO3UPYEMOTO
ANEKTPOIHEPTETUUECKOTO PEXKUMa IHEPrOCUCTEMBI C LEIbI0 MPUHSATHUS
pelIeHus O peamu3aldd Mep MO0 TMOANCPXKAHUI YacTOThI, BEITUYHH
MEePETOKOB aKTUBHON MOITHOCTH, TOKOBOW HArpy3KH JTUHUI U JOMTYCTUMOTO
YPOBHS HANIPSKEHU S, MUHIMAIILHOTO HEOOXOJMMOTO




pe3epBa aKTUBHOW MOIIHOCTH M MECTa €ro pa3MEIICHUs, OTpeIelICHHs
o0beMa 1 3((HEKTUBHOCTH COOTBETCTBYIOIIUX YIPABISIOMIUX BO3ACHCTBHIMA
M CO3JaHME  COOTBETCTBYIOUIMX  3amuceid 00  ympaBlCHUU
AIIEKTPOIHEPTETHYECKUM PEIKMUMOM SHEPTOCHCTEMBI

[1K-5.2

[IpuHuMaet pemnieHus 0 peaau3anuy Mep 10 NPEJOTBPAIIECHUIO Pa3BUTHS U
JUKBUJAIMY HapYIIEHHUS HOPMAJIbHOIO pEXUMa 3JIEKTPUUYECKON dYacTu
SHEProcUCTEMbl U ompeaeneHUH  odobeMa U 3(Q(PEKTUBHOCTU
COOTBETCTBYIOILIMX YIPABISAIOIIUX BO3ACUCTBUNA IyT€M BBIIOJHEHUS
aHaJM3a ONepaTUBHOM HH(OpMAIK 00 aBapHUIX U HEIITATHBIX CUTYAIIHSIX B
SHEProcUCTeME€ W OLEHKM  TEKyHlero U IPOrHO3MPYEMOIo
IEKTPOIHEPTETUIECKOTO DEKUMA FHEPTOCUCTEMBL.

I1K-5.3

PazpabarteiBaeT nporpaMMbl MEepEeKIIOUEHNN Ha BBIBOJI B PEMOHT U BBOJI B
paboTy SJIEKTPOYCTAaHOBOK, OLIEHUMBAET TEKYUIUH M IPOTHO3UPYEMbIN
3HeKTp03HepFCTI/ILIGCKI/II\/JI PEKUM SHEProCUCTEMBI JII NPUHATUA PCIICHUA
M0 AUCIICTUYCPCKHUM 3adBKaM O paspCliCHHU BbBIBOJAa B PCMOHT WM BBOJA B
paboty 2ieKTpoOOOpyAOBaHUS, IO TOIJACPKAHUIO U  TOJITOTOBKE
AIIEKTPOIHEPTETUIECKOTO PEKMMA Ha BPEMSI OTIEpaIliii 10 BBIBOAY B PEMOHT
¥ BBOJYy B paboOTy, CO3JaHHIO0 HamOoJiee HAJAC)KHOU OTIEPATUBHOM CXEMBI,
OIICHUBAET JIOCTATOYHOCTh MEp, O00ECHEeUMBAIONINX HAIESKHOCTH PabOTHI
SHEPTOCUCTEMBI, U CO3[a€T COOTBETCTBYIOIIME 3alMCe 00 yIpaBIICHUH
DJIEKTNDOIHENTETUYIYECKHUM DEKMMOM DHENTOCHUCTEMBI.




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacos, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 54,15 akas. gacos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. gacos;

— camocTositenbHas padbota — 90,15 akaz. yacos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o, | KoOHTaKTHAA pabora E E dopma TeKyILEero
=
Paszen/ Tema § (B akan. yacax) E > Bun 3 KOHTpPOJIS Ko
g 3 © | camocrosTenpHOM | ycrieBaeMOCTH U
JIACIUTUTAHBI 5 e = . | xoMmereHIUM
O o & paboThI MPOMEKYTOTHON
na6. | mpakr. | £ .8 ATTCCTALIIH
Jlex. = I
3aH. 3aH. | QO &
1. Teoperuueckuit pa3zaen.
1.1 Bsenenue. OcHOBHBIC
TIOHSTUS CHCTEMHOT 0
a"anu3a. CBOICTBA CHUCTEM I1K-1.1,
CaMOCTOSITENBHOE
SHEPreTHKH Kak OOJbIINX o IIK-1.2,
U3y4YCHUE YYEOHOM
cucreM. HeonpezneneHHOCTh . IIK-1.3,
3 3 mutepatypel; | BxomHol KOHTpOIL
B 3ajJayax OITHMM3ALHU. I1K-5.1,
— npopaboTka
Kpurepun TPUHATHS [K-5.2,
N JIEKLIHOHHOT'0
peumeHnii.  MHoro1eneBas [K-5.3
Mmarepuaia
ONTHMU3AIUS M  METOJIBI
9KCIIEPTHBIX OLIEHOK.
1.2 MaTtemarnyeckoe -
CaMOCTOSITENBEHOE
MOZETIHPOBAHUE 3JIEMEHTOB .
N u3ydeHne yaeOHoi
JIEKTPOIHEPT ETUIECKOM
JIUTEPATYPHI; IK-1.1,
CHCTeMBl AL PELICHHS
— npopaboTka [K-1.2,
ONTHMU3AIMOHHBIX  3a7ad.
JIEKIIUOHHOI'O I1K-1.3,
AOGCOIIOTHEIE, 3 2 3 DKcmpecc-onpoc
MaTepuana; I1K-5.1,
OTHOCHTEITbHBIE u
i depenmanpHbIe — H3yHCHHE IIK-5.2,
P 3aBOJICKON [1K-5.3
MIOKa3aTeINu. IOKYMeHTaLIH Ha
Cocrasnsromue M
N MapoBbIE TyPOHHBI
ONITHMU3AINOHHON 3a1a4H
Y KOTJIBL.
1.3 Onrumusanus
pacmpeneneHusi  aKTHBHBIX
MOIIHOCTEN B I1K-1.1,
CaMOCTOSITENEHOE
9HEPTrOCHUCTEME. Merop " IIK-1.2,
U3yUYCHUE YUCOHOM
HCOTPCICTICHHBIX 2 3 JHTEPaTyphI; DKCIPecc-ompoc IIK-1.3,
MHOXwuTenel Jlarpanxka wu PaTypEL p p I1K-5.1,
— npopaboTka
TIPUHIIHIT paBeHCTBA I1K-5.2,
JIEKIHOHHOT'O
OTHOCHUTEIBHBIX NPUPOCTOB. IK-5.3
Marepuana.
OmeHka OTKIIOHEHHWS  OT
OIITHMAJILHOTO PeKUMa




1.4 OnTumMu3anus

pachpeneneHusi  aKTHBHBIX

gd;::;gzs;m;m cucreme CaMOCTOATENbHOE [K-1.1,

HpOMEIILIEHHOrO U3ydeHHe yaeOHOH IK-1.2,
JUTEpaTypBbl; IK-1.3,

MIPEANPHUATUS c 2 4 AKP Nel

COGCTBEHHBIMM — IIOAT'OTOBKA K I1K-5.1,
ayIUTOPHOI IK-5.2,

HICKTPOCTAHIIMAMH. KOHTPOJIBHOM IK-5.3

IIpumenenune MeToza pabore.

JIMHAMHYECKOTO

MIPOrpaMMHUPOBAHHUS

1.5 TI'paguentHwlli MeTon — MK-1.1

ONITHMU3AIUH u ero CaMOCTOSITEIIFHOE HK-1.2’

HCIIONB30BaHUC JUISt U3ydcHHE yaeOHON IK-1 3’

ONTUMH3AIMN PEXUMOB. 2 4 JIUTEPATYPHI; DKcnpecc-onpoc HK-S.l,

Yyer  orpaHuyeHuii B — npopaboTka HK-5.2,

¢dbopme HepaBeHCTB. Merton JIEKLIHOHHOI'O HK-S..S,

TIPUBEICHHOT'O TPaUCHTa Martepuana.

1.6 Beibop omnTHMaNBEHOrO

cocrapa paboTaronux

arperaros. Kputepuit - MK-1.1

BBITOJHOCTH ~ OTKJTFOUYCHHUS, CaMOCTOATENbHOE HK-1.2’

CTpaTerdsi OTKIIOYCHHUS Ha U3y4cHHE yaeOHON IK-1 3’

OCHOBE MeToza 2 3 JIUTEPATYPHI; DKcnpecc-onpoc HK-S.l’

OTHOCUTEIBHBIX MIPUPOCTOB. — npopaboTka HK-5.2’

Merton BeTBeH W IpaHUIl U JICKI[MOHHOTO HK-S..B’

ero  IpUMEHEHHE  JIA Marepuana.

BBIOOpa OITUMAJILHOTO

COCTaBa arperaToB

1.7 Ontumuzanusi pa3BUTHS

9HEPrOCUCTEM u

3JIEKTPUIECKUX CeTel.

CraTtnueckue,

JIMHAMUYECKHe u -

MOTYJUHAMHUYECKHE CaMOCTOSITEIBHOE MK-1.1,

IIPON3BOJICTBECHHBIE u3ydeHne yaeOHoi IK-1.2,

CHUCTEMBI. Lenesas 4 4 JIUTEPATYPHI; AKP No2 MK-1.3,

GbyHKIUSA 3arpar. — HIO/IFOTOBKA K - IK-5.1,

[Tpumenenue MeToza ayJAUTOPHON IK-5.2,

JMHAMAYECKOTO KOHTPOJIBbHON IK-5.3

MIPOrpaMMHUPOBAHHUS Ui pabore.

IUTAHUPOBAHUS

ONTUMAJBHOW  TPAEKTOPUHU

pasBUTUS  TEHEPUPYIOLINX

MOII[HOCTEMN u

Wroro no pasaeny 17 24

2. [IpakTHueckuii pa3aen.

2.1 IToctpoenue

9KBUBAJICHTHBIX PAaCcXOTHBIX _ perenye 3aziau

XapaKTePUCTHK u o1 IK-1.1,

XapaKTePUCTHK PYKOBOJCTBOM [K-1.2,

OTHOCHTEJIBHBIX an/IpOCTovB 41 4 npenofaBaTens; Pazﬂeun Nel I1K-1.3,

TEIUTOBBIX 3JICKTPOCTAHIIHH. KYpCOBO#t paboThI IK-5.1,

Pacuer ONTUMAJILHOTO B BHHOHH;?{E [K-5.2,

pacrpeneneHuss  aKTUBHOU Kyppci)a;sﬂoef??)a 6_0TI>I. IK-5.3

MOIITHOCTH METOIOM

OTHOCHUTCIIBHBIX IPHUPOCTOB




2.2 Pacyer onTuMaibHOrO

— pCHICHHUEC 3a/1a4

pacnpeneneHuss  aKTHBHOM o1 T1K-1.1,
I\Z[/II/CI)II;;II-\I/I?/IC::CKOFO MR DYKOBOICTBOM Paznen Ne2 gﬁjg,
4/21 5 MIPENOAABATENS; " o
IIPOrPaMMHUPOBAHHUS B _ pemonsene | YPCOBO# paboTEI IK-5.1,
CHCTEMeE IEKTPOCHA0KEHIU azena No2 IK-5.2,
¢ TEIUIOQUKALMOHHBIMHU < 201;10171 a6_0TLI IIK-5.3
3JIEKTPOCTAHLIUAMU P P ’
— peleHue 3a1a4 )
2.3 BsIOOp ONTUMAIBHOTO O gﬁ_i;’
cocraBa paboTaronmx pyI(OBOJ_'[CTBOM' Paszen Ne3 MK-1.3
arperaTton c 421 2 npenoziaBatens; | oo eoThl K-5.1
WCIIOJIb30BAHUEM KPUTEPHUS — BBITIOJTHEHHE P p HK-5.2,
BBITOJTHOCTU OTKJTFOUEHHS paznena Ne3 HK-S. 3’
KypCOBO¥ paboTHI. '
— peleHue 3a1a4 K-1.1
2.4 BsIOOp ONTUMAIBHOTO pYKOBr:)(;IIE:TBOM IIK-1.2,
cocraBa pa60Ta}omH>u< 621 2 npenonaBaTens:; Pasz[evn Ned IK-1.3,
arperatoB METOIOM BETBEU _ memonHeHne | YPcoBoi paboThI [K-5.1,
1 rpanm pazznena Ne4 Iﬁl}((—_?é é’
KypCOBO# paboThI. '
2.5 Pacuer onTuMMagbLHOrO a peme::; safad IIK-1.1,
onsiewon |y | L
i pat 4/21 | 4,15 | npenopaBarens; e A2 e
METOOM YISt ~ BunonHerme. | KYPCOBOH padoThI [K-5.1,
KOHILICHTPUP OBAHHOM passenia No [K-5.2,
CHCTEMEI KYpCOBOiA paloThI. MK-5.3
2.6 Pacuer ONTHMAaJIbHOrO a peme::; safad [K-1.1,
vouocrolt  metozom pyosoretmon | pocive | s
- A 6/11 6 MpenojaBaTens; e A D
MPUBEACHHOTO TPaJIUEHTa C _ mbImonHeHne | KYPCOBO# padoThI [K-5.1,
YYETOM CETEBBIX pasena Nob [K-5.2,
OrpaHUYCHUIA KyPCOBO# PaBOTHL. [K-5.3
— pelieHue 3aaa4 )
2.7 Bpibop onTHMaNIbHOM noJI gﬁ_i%’
CTpaTeruu 3 pa3BUTHA PYKOBOACTBOM Pasien Ne7 HK-l:S’
IJIEKTPUYECKOM cetu 6/11 6 npenozaBaTens; | oL e K5 1’
METOZIOM  JMHAMHYECKOIO — BBITIOJTHEHHE M p HK-5.2’
MIPOrpaMMHUPOBAHHUS paznena Ne7 HK-S. 3’
KYpPCOBOIi paboThI. '
IK-1.1,
[K-1.2,
Brimonaenue 3amura KypcoBou I1K-1.3,
2.8 Kypcosas paGora 37 KYpCOBO# paboThI paboThl IK-5.1,
[K-5.2,
I1K-5.3
IK-1.1,
Nzyuenue I1K-1.2,
2.9 TToaroroBka K K3aMeH KOHCIICKTOB 1 Craua dK3ameHa IK-1.3,
’ A y PEKOMEH/T0OBAaHHO a2 I1K-5.1,
§ UTepaTypel. MK-5.2,
I1K-5.3
Uroro no pazneny 34/121 | 66,15
Uroro 3a cemectp 17 34/121 (90,15 3K3aMEH
Hrtoro o aucuuminze 17 34/121 | 90,15 3K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzauuM  NPEAYCMOTPEHHBIX BUIOB  y4eOHOUW pabOThI B  KadecTBe
00pa30BaTeNbHBIX TEXHOJIOTHHA B MPENOAABAHNN AUCUUIUINHBI «ONTUMAaIbHBIE PEKUMBI CUCTEM
ANIEKTPOCHAOKEHUS»  MCIOJIB3YIOTCS — TPAJUIMOHHAsT M MOZIYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUHU.

[lepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAHUM W (OPMUPOBAHHE OCHOBHBIX
npeacTaBiIeHu o Kypcy «OnTUMalIbHbIE PEXKUMbBI CUCTEM 3JIEKTPOCHA0XKEHUSD) TPOUCXOJIUT C
HCI0JIb30BAHUEM MYJIbTUMEIUITHOTO 000py10BaHUS.

Jlexkuuu mNpoXoAAT B TpPAaAMLMOHHOW ¢opme, B (opMe JEKIUI-KOHCYAbTalUuil U
npoOneMHbIX Jeknui. Teoperwmueckuii MaTepuad Ha MPOOJEMHBIX JIEKIHUSAX —SBISETCS
pe3yJIbTaTOM YCBOEHHS NOJYy4YEHHOM HH(GOpPMalMU TMOCPEICTBOM IOCTAHOBKH IPOOJIIEMHOTO
BOIIpOCa U TMOWCKa IyTed ero pemieHusa. Ha JNeKuusX — KOHCYNbTALUAX H3JI0KEHHE HOBOTO
MaTepuasa COMpPOBOXKAAETCS TOCTAHOBKOM BONPOCOB U JAMCKYCCHEH B MOMCKAaX OTBETOB Ha 3TU
BOIIPOCHI.

[Ipu npoBeneHNN NPaKTUYECKUX 3aHATUAX MCIOJb3YIOTCS paboTa B KOMaHJIE U METO/IbI
IT.

CamocTtosaTtenbHas paboTa CTUMYJIUPYET CTYACHTOB B IPOIECCEe MOATOTOBKH JOMAITHUX
3aJlaHuM, MpU pEUICHUH 33/a4 Ha MPAKTHUYECKUX 3aHATHUSAX, MPHU MOATOTOBKE K KOHTPOJLHBIM
paboTam U HITOTOBOM aTTECTAIUH.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI padoThl 00yUYaOIIUXCs
[Ipencrasneno B mpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA 1/ POBeAeHU POMEKYTOUYHOMH aTTeCTAlMH
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHHe AU CIUTIHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. MamadeeB, A. B. Ontumuzanus yCTaHOBHBIIMXCS PEKUMOB  CHCTEM
AIIEKTPOCHAOKEHUS U JIEKTPOIHEPIETHUCCKUX CHCTEM . yueOHoe mocobue [mis By3oB] / A. B.
Manadees, A. B. Bapranosa ; MI'TVY. - 2-e uzn. - Marautoropck : MI'TY, 2019. - 1 snektpoH.

OIIT. JICK (CD-ROM). - 3aru. c TUTYJL. 9KpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3898.pdf&show=dcatalogues/1/1530
041/3898.pdf&view=true (mara oOpamenus: 22.05.2023). - Makpooosekr. - ISBN

978-5-9967-1537-4. - Tekcrt : anekTpoHHBIN. - CBeneHust AocTynHbI Takke Ha CD-ROM.

0) JlonmoJiHUTEIbHAS JINTEPATYpA:

1. Koctiok A.T"., [TapoBbie TypOMHBI M Ta30TypOUHHBIE YCTAHOBKH IS JIEKTPOCTAHLIUH
yueOnuk st By30B / A.I'. Koctiok, A.E. bynkun, A.Jl. Tpyxuuii - M. : U3narensckuit 1om MOU,
2019. - ISBN 978-5-383-01400-4 - Tekcr : anekrponnsiii // OBC "KoHcynaprant crymenra" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383014004.html  (naTa
obparenust: 22.05.2023). - Pexxum I0CTyMAa : 110 MOIUCKE.

2. DIIeKTPOIHEPTeTUUECKUE CUCTEMBI U CETH: MOJIENIN pa3BUTHS © yueOHOe mocodue ams
By30B / C. C. AnanuueBa, I1. E. Mesennes, A. JI. Mb3uH ; noj HayuHoU pemakiuein I1. .
bapronomes. — Mocksa : U3natenscto HOpaiit, 2020. — 148 c¢. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-07671-4. — Texkcr : oanekrponnsii // DBC IOpaiir [caiitr]. — URL:
https://urait.ru/bcode/455365 (nata obpamienus: 22.05.2023).

3. Pauko, M. 0. OnTumanbHOE ympaBieHHE B TEXHHUYECKUX CUCTEMax . ydeOHoe
noco6ue st By30B / M. 1O. PaukoB. — 2-e u3 ., ucnp. u gon. — Mocksa : M3narensctBo FOpaiir,
2020. — 120 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-09144-1. — Texkct
anekTporHbid // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/452772 (nara oOparieHus:
22.05.2023).



https://magtu.informsystema.ru/uploader/fileUpload?name=3898.pdf&show=dcatalogues/1/1530041/3898.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3898.pdf&show=dcatalogues/1/1530041/3898.pdf&view=true
https://www.studentlibrary.ru/book/ISBN9785383014004.html
https://urait.ru/bcode/455365
https://urait.ru/bcode/452772

4. Tabypos, /A.}O. VYmpaBnenue NpOU3BOJICTBOM 3JIEKTPOIHEPTHMH HA TEIIOBBIX
ANEKTPOCTAHLMUAX C IOMOIIBI0 ABTOMATU3UPOBAHHBIX HHpOpManuoHHbx cuctem /[ J1.1O.
TaGypos, I1.B. Hukona

4. TaOypos, J.}O. VYmpaBrneHue NpPOU3BOJCTBOM JIIEKTPOIHEPTUH HA TEIUIOBBIX
ANIEKTPOCTAHLUAX C TIOMOIIBI0 aBTOMATU3UPOBaHHBIX HH(popMmanuoHHbIX cuctem / J1.I1O.
TaGypos, I1.B. Hukomaes. - M. : M3parensckuii njom MOU, 2019. - ISBN 978-5-383-01348-9 -
Tekcr : onexrponssiii // DBC "Koncymprant crymenta"  [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383013489.html (nara oopamienus: 22.05.2023). -
Pexxum nocryna : mo noamnucke.

5. Ilankos, b. B. Teopus cucreM M CUCTEMHBIA aHAIU3 ISl IEKTPOIHEPIETHKOB :
yueOHUK U npakTukyMm Juis By30B / b. B. lankos, A. JI. KynukoB. — 2-¢ u3., UCIIp. U AOI. —
Mocksa : MzmarensctBo IOpaiit, 2020. — 470 c. — (Bricmee obpazoBanue). — ISBN
978-5-534-00721-3. — Tekcr : oanekrpounsiii // 3BC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452083 (nara obparienus: 22.05.2023).

6. l'epacumenko, A. A. OnTuMaibHass KOMIICHCAIUS PeaKTUBHON MOIITHOCTH B CUCTEMAax
pacrpeielieHus] 3JIEKTPUYCCKONH dHepruu [DJIeKTpoHHBIH pecypc] . monorpadus / A. A.
I'epacumenko, B. b. Hemaraes. - Kpacnosipck: Cu6. ¢enep. yu-t, 2012. - 218 c. - ISBN
978-5-7638-2630-2. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/492442 (nata obpamenwus: 22.05.2023). — Pexxum pocryma:
IO TIOJIITHCKE.

7. KypHan «DNeKTpOTEeXHUYECKHUE CHCTEeMbl M KOMIUICKChI» http://esik.magtu.ru/ru/
(maTa obpamenus: 22.05.2023).

8. Kypnan «BecTHuK IOVYpl'Y. Cepus «OHepreTuka»
https://vestnik.susu.ru/power/issue/archive (mara obparienus: 22.05.2023).

9. Xypnan "BectHuk IBaHOBCKOTO TOCYAapCTBEHHOTO SHEPTE€THYECKOTO YHUBEpCUTETA"
httn-/hiactnile ienii ritlhfavannmultarm/1N2# (mama ARnarraaaas 79 NS YNNI

B) MeToauyeckue ykazaHus:
1. ManadpeeB, A. B. Onrtumusamms YCTaHOBUBIIHMXCS PEKHUMOB CHCTEM
AIIEKTPOCHAOKEHUS U AJIEKTPOIHEPIeTUUECKUX CUCTEM : yueOHoe rmocobue [t By3oB] / A. B.
Manadees, A. B. Bapranosa ; MI'TVY. - 2-e u3a. - Marauroropck : MI'TY, 2019. - 1 a5ekTpoH.

OTIT. JIUCK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3898.pdf&show=dcatalogues/1/153
0041/3898.pdf&view=true  (mata oOpamenus: 22.05.2023). - Makpooosekr. - ISBN

978-5-9967-1537-4. - Tekcr : aneKkTpoHHBIN. - CBeneHus 1ocTynHbl Takke Ha CD-ROM.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypcebl:
IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue 110 No norosopa CpoK IeHCTBUS JTULIEH3UU
MS Windows 7 11-1227-18 o1 08.10.2018 11.10.2021
Professional(asst kitaccoBs)
MS Windows 7 Professional |, 757 17 ,1.97.06.2017 27.07.2018

(ms kTaccoB)

CBOOOZHO pPAacHpoCTpaHsieMoe

Calculate Linux Desktop Xfce oo

O6eccpouHo

CBOOOZHO pPAacHpOCTpaHsieMOe

Linux Calculate 1O

6eccpouHo

FAR Manager CBOOOJIHO PacHpoCTpaHsIeMOe 0EeCCPOYHO



https://www.studentlibrary.ru/book/ISBN9785383013489.html
https://urait.ru/bcode/452083
https://znanium.com/catalog/product/492442
http://esik.magtu.ru/ru/
https://vestnik.susu.ru/power/issue/archive
http://vestnik.ispu.ru/taxonomy/term/102
https://magtu.informsystema.ru/uploader/fileUpload?name=3898.pdf&show=dcatalogues/1/1530041/3898.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3898.pdf&show=dcatalogues/1/1530041/3898.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3898.pdf&show=dcatalogues/1/1530041/3898.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3898.pdf&show=dcatalogues/1/1530041/3898.pdf&view=true

HpO(l)eCCI/IOHaJILHLIe 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

Hassanue xypca

CchlIKa

DnekTpoHHas 0a3a mnepuoanMdeckux wu3manuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

HanmonaneHas WHQGOpPMAMOHHO-aHAIUTHYECKAsT CHCTEMaA
Poccuiickuit nunaexc HayuyHoro untupoBanus (PYIHLI)

URL:

~ |https://elibrary.ru/project risc.

asp

IMouckoBas cucrema Axkagemus Google (Google Scholar)

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

Wndopmanmonnas cucrema - EnuHoe OKHO 1ocTyma K
nHGOPMAITMOHHBIM PeCypcam

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

denepanbHOE TOCYAAPCTBEHHOE OIOJDKETHOE  YUPEKICHHE
«DenepanbHbI HHCTUTYT NPOMBIIUIEHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

9 MarepuajibHO-TEXHHYECKOE o0ecreyeHne TUCHMILIHHBI (MOTYJIs1)

MatepuanbHO-TEXHUUYECKOE 00eCTIedeHNE TMCIUIUINHBI BKIIIOYAET:
1. Vuebuble ayquTopuu A TPOBENCHMS TNPAKTUYECKUX 3aHITHM, TPYNIOBBIX H
VHJIMBUIYAJIBHBIX KOHCYJIbTAllUH, TEKYIIETO KOHTPOJS M MPOMEKYTOUHOM aTTECTallMU - JOCKa,

MYJIBTUMEIUNHBIN TPOEKTOP, IKPAH.

2. TlomemieHwst ais CaMOCTOSTEIBHOM pabOThI OOy4JaAIONIMXCS - IEPCOHAIBHBIC
kommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JCKTPOHHYIO

MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEy YHUBEPCHUTETA.

3. Tlomemenue Isi XpaHeHHUS U NPOPUIAKTUYECKOTO OOCTYKHUBaHHS y4eOHOTO
000pyI0OBaHUS - CTEIUIAXKHU, CEU(BI A1 XpaHEHHUST y4eOHOTO 000pyI0BaHHS.



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

NPUJIOXKEHHUE 1
(oGs3aTenpHOR)

Y4e0HO-MeTOIMYECKOe 0DecTiedeHHe CAMOCTOATeILHOI padoThI CTY/IEHTOB

AynuTopHas caMOCTOsTeNbHas paboTa CTYIGHTOB Ha TIPAKTHYECKUX 3aHATHIX
OCYIIECTBIISICTCS TI0J] KOHTPOJIEM MperojaBaTelsi B BUAC PEIICHHUsS 3a/a4 M BBITOJIHEHHS
yIpakHEHUH, KOTOPBIE ONPEIEIISeT MPEro1aBaTellb sl CTYICHTA.

BreaynuropHas caMmocTosiTenbHast padoTa CTYACHTOB OCYIIECTBIISIETCS B BUJE YTECHUS C
popabOTKOM MaTeprasa U BBITIOJHEHHS JOMAITHUX 3aJaHUI C KOHCYJIbTAUSAMU MPETIOAaBaATEIS.

XapakTepucTHKAa KYpPcOBOii padoThl

[Mpu wm3ydeHnn muctMIIMHBL «ONTUMAIBHBIE PEKHUMBI CHCTEM 3JEKTPOCHAOKEHHSDY
CTYZICHTHI BBHITIOJIHAIOT KypCOBYIO paboTy. HazHaueHne KypcoBOoi pabOTBhI COCTOUT B YCBOCHUH
METOJIOB ONITUMH3AINN PEKUMOB CUCTEM DJICKTPOCHAOKEHHS U SJIEKTPOIHEPTETUUECKIX CUCTEM,
METO/I0B BBIOOpA ONTUMAJILHOTO COCTaBa pabOTAIOIINX arperaToB 3JIEKTPOCTAHIINHI U pa3paboTKu
ONITUMAIILHBIX TUTAHOB PAa3BUTHS JIEKTPUUECKUX ceTell u Ooliee TryOOKOM YCBOCHHH BOIPOCOB,
CBSI3aHHBIX C IPAKTUIECKAM IIPUMEHEHUEM METOIOB OTITUMHU3AITHH.

Ha BrimonHeHne KypcoBoit paboThl OTBOAUTCS 36 4acoB CaMOCTOSATEIbHONU pabOThI BO 2
cemecTpe. BapuaHTsl 3a1aHNI IPUBENEHBI B IPHIIOKEHUAX 1—6 I KaXKI0T0O U3 pa3/ieoB.

KypcoBas paboTa conepXuT CIEAYIONINE Pa3Iebl:

1) mocTpoeHUEe OIKBUBAJICHTHBIX PACXOJHBIX  XapaKTEPUCTHK M  XapaKTePHUCTUK
OTHOCHTEIIBHBIX MPUPOCTOB TEIIOBBIX 3JIEKTPOCTAHIINHA. Pacuer onTUMalbHOTO pacmipeaeIeHus
AKTHBHON MOIIHOCTH METOJOM OTHOCHUTEIHHBIX IPUPOCTOB;

2) pacdeT ONTUMAJIBHOTO PaCIpeeIeH s aKTHBHOW MOIIIHOCTH METOIOM AWHAMHUYECKOTO
IIPOrpaMMHPOBAHUS B CUCTEME NIEKTPOCHAOKEHNUS C TEIUIO(PUKALIMOHHBIMU IEKTPOCTAHIIUSMU;

3) BBIOOp ONMTHMAJIBHOTO COCTaBa PabOTAIOIIMX arperaToB ¢ MCIOJIB30BAHUEM KPHUTEPHS
BBITO/IHOCTH OTKJIFOUEHHUS;

4) BBIOOP ONTUMAIBLHOTO COCTaBa PabOTAIOIIMX arperaroB METOI0M BETBEH 1 TPAHUIL;

5) pacdeT ONTHMAIILHOTO PACIPEACICHHs] aKTUBHOW MOIIHOCTH I'PAJMEHTHBIM METOJIOM
JU1s1 KOHLIEHTPUPOBAHHOM CUCTEMBI;

6) pacueT ONTUMAJIBHOTO PACIPECICHHs AKTHBHBIX MOLITHOCTEH METOJOM IIPHUBEACHHOTO
I'PaJMEHTa C y4eTOM CETEBBIX OIpaHUUYCHUH;

7) BBIOOp  ONTHMAIbHOW CTpPATeTHMH  PA3BUTHSL  DJICKTPHYECKOW CETH  METOJIOM
JMHAMUYECKOTO POrPaMMHUPOBAHHU.

Kaxnomy cTyneHTy BblIaeTCs MHIMBUAYaJIbHOE 3adaHue. EjxeHenenbHO NMPOBOAMUTCS
KOHTPOJIb BBIIIOJIHEHHUS pa3/iesIoB IPOEKTa ¢ 00s13aTeIbHOI OTMETKOM O BhINOIHEHHOM 00beme. C
LEJIbIO TIOBBIIEHHUST 3(PPEKTUBHOCTH BBIIIOJHEHUSI KYPCOBOM pabOThl PEryiasipHO IMPOBOAATCS
UHAMBUIyaJIbHblE KOHCYNIbTalMM. [Ipy  BBbINMONHEHMM KypcOBOW pPabOThl HEOO0XOIUMO
[10JIb30BaTbC OCHOBHOW M JIONOJIHUTENBHOM JMUTEpaTypod M JpyruMu uctoyHukamu. Ilo
OKOHYAHUU BBIIIOJHEHUS KypcOBOI pabOThI pernoaBaTesieM Ha3HayaeTcs Aara 3alluThl.

na 3augumul Kypcoeoi padompl HeOOX0IMMO MOJYYUTh AOMYCK IpenojaaBatens. J{is
3TOr0 HEOOXOAMMO 3a NATh AHEW N0 3alMThl C LENbI0 MACHTH(UKALNUU HECOOTBETCTBUH U
BBISIBJIIGHUS] OIIMOOK HEOOXOJMMO MpPEACTaBUTh MOSCHUTEIbHYIO 3alHMCKy B COOTBETCTBUM C
HOPMaTUBHBIMH JJOKYMEHTaMU. BbIBIEHHbIE OIIMOKH TOJKHBI OBITh KAUECTBEHHO YCTPAaHEHbI B
olpeieNieHHble MpenojaBareneM cpoku. Ilocie 1opaboTKu CTyIeHTOM KypcOBOM pabOThl Mpu
OTCYTCTBHMH 3aME€UaHUN CO CTOPOHBI MpenoaBarTels CTYAEHT J0IYCKaeTcs K 3alluTe.

3awguma Kypcoeoii pabomel ipoBoauTCs B hopme cobecenoBaHus. 3aluTa BKIOYAET B
ce0si yCTHOE COOOIEHHE B COOTBETCTBUHU C pe3yibTaTaMH KypcoBoi paboThl. [lo okoHuaHUM
JIOKJIa/ia TMperoiaBaTesieM 33JaloTcsl JAOMOJHUTENbHbIE BONpockl. [lo pe3ynpTaTaM 3amuThl U
X012 BBIMIOJIHEHUS KYpCOBOM pabOThI BEICTABIISIETCS HTOTOBAsI OLICHKA.

IIpumepsl 3aJaHNii HA Ay IUTOPHbIE KOHTPOJIbHbIE PA00OThI:



Ayoumopnas koumpoavhas paboma Nel — icxoqHbIe JTaHHBIE U CTPYKTypa
OTNITUMM3AIMOHHBIX 33734

Bapuant Nel

1. Ilepeuncanre cocTaBIIAOLIME ONITUMHU3ALMOHHON 3a/1a4H.
2. Yrto Ha3pIBAETCS AUArPaMMOI PEKUMOB TEIUIO(PUKAIIMOHHOHN TypOUHBI?

Bapuant Ne2
1. YeM 0TiIM4AIOTCSI OTHOCUTEJIbHBIE SHEPIETUUECKUE TIOKA3aTENN OT
T pepeHInanbHbIX?
2. Kakue orpaHnyeHus sBISIIOTCS] 3aBUCUMBIMHU, Kakie — (DyHKIITMOHAJIbHBIMU?

BapuanTt Ne3

1. Ilepeuncaure BUbI HHGOPMALIUY B PEKUMHBIX 33/1a4ax.
2. HazoBuTe BH/IbI HEPAPXHHM B 33]1a4aX YIPABICHUS PEKUMAMH.

Bapuant Ne4

1. B yeM 3aKiIr04aeTcs OTIMYME MEXKIY 3a/ladaMi ONITUMH3ALNH PEKUMa
3J'IeKTpO3HepFeTI/I‘—IeCKOI\/'I CHCTEMBI, BHYTpHCTaHHHOHHOﬁ ONTUMHU3AIMH, OTITUMU3AINUN PCKUMA
AIEKTPUYECKOU ceTh?

2. [IpuBeauTe MpUMEphl YaCTUYHO HEOTPEACICHHON HH(OPMAITIH.

Ayoumopnasn konmpoavuas paboma Ne2 — [IpumeHeHne MaTeMaTHYECKUX METOOB
ONTUMM3ALINH B AJIEKTPOIHEPIETUKE.

Bapuant Nel

1. B ueM 3aKiir04aeTCsl MPUHIUIT PABEHCTBA OTHOCUTEIbHBIX TPUPOCTOB?

2. YTo nmoHMUMaETCs MO/ OIIEHKOW B METOJIE BETBEU U IpaHuIl?

3. YUto Ha3bIBaeTCA JMHUEH YPOBHS?

Bapuant No2

1. B ueM 3akitodaeTcsi METOJ1 HEONpEIeIEHHbIX MHOKUTeNen Jlarpanxa?

2. YeM oTiiMyaeTcsi BHYTPUCTAHIIMOHHAS onTuMu3anus pexuma Ha KOC u na TOIL?

3. JlaitTe onpeiesieHUE TPpaAUCHTA.

BapuanTt Ne3

1. B uem 3akmrouaeTcss METOJ TMHAMHYECKOTO MPOrPaMMHUPOBAHHUS?

2. Kakue orpaHM4eHust OTHOCSTCS K HE3aBUCHUMbBIM?

3. Jaiite onpenenenue MHoxecTBa Ilapeto.

Bapuant Ne4

1. Chopmynupyiite npuniun beanmana.

2. B gem 3akimouaetcst Mmeto] mtpadHbIx GyHKIUH?
3. KakoBa cytb MeTO/1a CKaysipu3anuu’?



NPUJIOXKXEHMUE 2
(oGs3aTenpHOR)

OneHo4HbIe Cpeacrea AJisi MIPpoBEACHUSA l'lpOMQ)KyTO'lHOﬁ arTreCcTanmmu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OIICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCralum:

Kon NuaukaTop A0CTHKEHHUST KOMIETeH NI OueHo4HbIe CpeacTBA
HHIUKATOPA
IIK-1 — CpnocofeH caMoOCTOSITEILHO BBINOJHATH HMCCIEI0OBAHUS, OIEHMBATH PHUCK M ONpeNeasiTb Mepbl MO o0ecneyeHHI0 0e30MacHOCTH
pa3paﬁaTblBaeMle HOBBIX TeXHOHOFHﬁ, 00HEKTOB HpO(l)eCCHOHa.]ILHOﬁ AeATECJIbHOCTH
nK-1.1 Omnpenenser o pykoBoacTBoM | 1. Wepapxus 3a1a4 ynpaBIICHHs B SHEPTETUKE.
CTIeTIHAIACTA Oonee BBICOKOM | 2. OnTtuMu3anusi BHYTPUCTAHITMOHHBIX PEKUMOB METOJIOM BETBEH M T'PaHMIL
KBaJTU(DUKAITHH coliep kaHne u |3 DHEepreTHYeCcKre XapaKTePUCTUKH AIIEKTPOCTAHIINH.
TpeOoBaHUs K pesynpTaTtam | 4. Kputepuii BbirogHoctu oTkimoueHus. CrpaTerus octaHoBa (ITycka)
UCCIIEIOBATENIbCKOM, MPOEKTHON M MHOMU | arperaToB MO KPUTEPHUIO BBITOIHOCTU OTKIIIOUEHUSI.
e TETHHOCTH 00yJaroIXCst mo | 5. DHEPreTHYECKNe XapaKTePUCTUKHN KOTJIOB B TYpOHH.
nporpammam OakanaBpuara u (wm) JIIIT | 6. [TocTanoBKa 3a1aun BEIOOpA COCTaBa arperaToB YHEPTOCUCTEMBI.
Ha OCHOBE U3Yy4YEHUS TCHAECHIUHN pa3BUTHUS | 7. Kputepun onTuMaabHOCTH B PEKUMHBIX 3a7a4ax.
COOTBETCTBYIOIIEH 0O0NacTh Hay4yHOTO | 8. Br16op cocTaBa arperatoB B CUCTEME C TEIUIOBBIMH AJIEKTPOCTAHIUSIMU C
3HaHMS,  3alpOCOB  pBIHKA  TPYJa, | UCMOJIb30BAHUEM KPUTEPHUS BBITOJHOCTH OTKIIOUCHHUS.
oOpaszoBaTelbHBIX  TOTpeOHOCTEH  m | 9. Nudopmanus B pe:xKMMHBIX 3a/1a4ax.
BO3MOXHOCTEH oOyuaromxcs no | 10. Br16op cTpaTernu octaHoBa arperaToB JAJs 3aJaHHOTO rpaduka Harpy3Ku
nporpamMmmam G6akanaspuata u (win) Al | ¢ yueToM mycKOBBIX pacXoJ0B.
Haiitu  omTumanpHOEe  pacmpenelieHHe  MOIIHOCTEH  MEXKIy  YeThIPbMs
AIEKTPOCTAHIIMSIMU METOJIOM HAaMCKOPEHIIEro rpaIueHTHOrO ciycka. B ucxonnom
pexxuMe Kod(pPUIMEHTH 3arpy3Kd DJIEKTPOCTAHIUN OJMHAKOBBI, IEPETOK
MOIIIHOCTH  4epe3 OamaHcupyromuii  y3en orcyrctByeT. Cuurtarh, 4TO

ANIEKTPOCTAHIIMY BKJIIOYEHBI B OJTUH y3€Jl SHEPrOCUCTEMBI, TpeHeOperas pexkuMoM
JJIEKTPUYECKOM CETH.
K3C Nel

B1=0,018P1%-0,244P1+10,09




Kox
HHAMKATOPA

I/IH)IPIKaTOP JOCTHIKCHHUA KOMIICTCHIIUMN

OueHoYHBIE CPeICTBA

Pmin:4 MBT

Pmax:80 MBT

Croumocts yris 2360 py6./T
KJ9C Ne2
B2=0,018P,%-0,029P,+4,863
Pmin=5 MBT

Pmaleoo MBT

Croumocts yris 2480 py0./T
KJ3C Ne3
Bs=0,029P5%-0,157P3+4,19
Pmin=5 MBT

Pmax=100 MBT

Croumocts yrist 2490 py0./T
K23C Ne4
B4=0,008P%+0,311P4+0,207
PminZS MBT

Pmax:1 30 MBT

Croumocts yris 2310 py6./T
Cymmapnas Harpyska B cucteMe — 220 MBt
CTouMOCTb NEKTPOIHEPIUHU, TIepeIaBaeMoii (IpUHUMaeMoil) Yyepes y3el CBSI3U —
1,9 py6./xBtu
B—-81/4,P-8MBT

IIK-1.2

BeimonHseT mopydeHus 1Mo OpraHM3aluH
Hay4HO-UCCIIEIOBATENILCKON, TPOEKTHOM
U MHOM JeATeNbHOCTH OOYy4YalomuXCcs 110
nporpammam Oakanaspuata u (uaum) A1

[To 3agaHHBIM pacXoJHBIM XapakTepucTukam sHeproomoxkoB KOC, monb3ysach
IPUHIIMIIOM PABEHCTBA OTHOCUTEJIBHBIX MPUPOCTOB, COCTABUTH ONMTHMAIIBHYIO
CTpaTeruio BbIBOJA UX B PE3€pB MPH CHUIKEHHUH HArpy3Ku B cucTeMe. B kauectBe
KPUTEpHsI ONTUMAIBHOCTH MPUHATh MUHUMYM pacxo/jia TOIUIMBA.

OmnpenenuTs ONTUMANbHBIM COCTaB PabOTAIOIIMX arperaTtoB, UCHOJIb3ys METO[
BeTBeill 1 rpanui. OTHOBPEMEHHO HE MOT'YT OBITh OTKIIIOUEHBI OJ10ku 1 u 5.
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HHIMKATOPAa
K-1.3 Brimonnsier nmopydyenust mo opranuzanuu | 1. Matemarnueckasi MOJCIh OTHOIIEJIEBOTO 0OBEKTA YIIPABICHHUS.
HAay4YHBIX  KOH(EpEeHIHH, KOHKYpPCOB | 2. Merton BeTBel u rpanui. Onepaiys BETBICHUS.
MPOEKTHBIX M HCCIEI0BATEIbCKUX padoT | 3. OnTumanbHOE — paclpeneieHue  Harpy3ku — MeXay  TEIIOBBIMU
oOyuaronuxcs JJIEKTPOCTAHIMAMUA B TEIUIOBOM  dHeprocucreMe. lIpumenenune  merona
HEOIIPEIEeIICHHBIX MHOXKUTENEHN Jlarpanxka.
4. Meron BeTBel U rpaHull. BeruuciaeHue rpaHul.
5. OnTumanbHOE — paclpefefieHHe  Harpy3kd  MexAy  arperaramu
3JIEKTPOCTAHIIUI METOJIOM OTHOCHUTEIBHBIX TPUPOCTOB.
6. ['paguenTtHbIil MeTOn onTUMu3amu. OO0Ias XapaKTepUCTHKA.
7. BBIMyKIIOCTP M BOTHYTOCTh. YCJOBHUSL E€QUHCTBEHHOCTH JKCTpPEMyMA.
Teopema Kyna-Takkepa.
8. Cxema Merona BeTBeW M rpanuil. Vcnons3oBaHuEe OJHOBPEMEHHOTO
BETBJICHUSL.
9. [ToctpoeHre  SKBUBAJCHTHOM  XAPAaKTEPUCTHKH  OTHOCUTEJIBHBIX

MPUPOCTOB. YYET OTPaHUYCHUI.
10. ['paguenTtHbIil MeTox onTUMU3auH. [TopsaoK BEIOOpa MHOKUTEIIS.

IIK-5 — Cnoco0eH ynpaBJjsiTb pe;KUMOM PadoThl JHEPrOCHCTEMbI, 3JIEKTPHUYECKOH CEeTH, CHCTEMbI JIEKTPOCHAGKEeH ST

IIK-5.1

BoimonHseT  OLIGHKY — TeKywmlero u
MIPOTHO3UPYEMOTO

ANIEKTPOIHEPTETUYECKOTO pexumMa
SHEPrOCUCTEMbl C  IIeNIbI0  IPUHATHUSA
pelieHus 0  peanu3allud  Mep 10
MOAJIEP>KaHUIO 4acTOTHI, BEJIMYMH

[IEPETOKOB aKTUBHOW MOIIIHOCTH, TOKOBOH
Harpy3kd JIMHUH U JOMYCTHMOTO YPOBHS
HanpsHKeHHUs, MHUHHMaJIbHOTO
HEOOX0JUMOTO pesepsa AKTUBHOMU
MOIIIHOCTH M Me€CTa €ro pa3MeIEHUs;

Haiitn onruMansHOE pacpeaciiCHUE aKTHUBHBIX MOIITHOCTEH MCXKIOY TpeMid
Typ60reHepaTopaMH MCTOAOM JUHAMHUYCCKOI'0 IIpOorpaMMHPOBaHUS. PaCXOI[HBIe
XapPaKTCPHUCTUKHU Typ6I/IH 3aJaHbl B TaOIMYHOM BHUJC KaK 3aBHCHUMOCTH pacxona
CBCIKCTO I1apa OT BHGKTqueCKOﬁ Harpysku.

Tabmumna 1
['enepaTop Nel
Do), T/4 21 43 84
P1, MBt 4 8 10
Tabmumna 2
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ompeneneHuss oobeMa U APPEKTUBHOCTH

COOTBCTCTBYIOIIHX YIIPaBJIAIOIINUX
BO3JEHCTBUI 5 CO3JaHHE
COOTBETCTBYIOIINX 3anucen 00
YIpaBIeHUN AIIEKTPOIHEPTCTUICCKUM

PEXKUMOM SHEPIrOCHUCTCMBI

I"'enepatop Ne2
Do), /4 40 50 76 80 145
P2, MBT 8 20 27 32 40
Tabnuua 3
I"'enepatop Ne3
Do), T/4 26 70 140
Ps, MBT 6 15 21

B kauectBe KpUTepusd OINTUMAJIBHOCTH HNPHUHATHE MHUHHMYM CTOMMOCTH pacxola
cBexero mapa. CumTarh, 4TO CTOMMOCTH Iapa Ha BCEX TOYKAX XapPaKTECPHCTHUKH
OJIMHAKOBAa W paBHA JUIs 1epBoro arperara 160 py0./t, ais BToporo arperata — 250
py0./T, mis tpethero arperata — 270 py0./T. Harpy3ka npeanpusitust paBaa 190
MBT. Heo6xomumMo oGecniednTs TpreM U3 pailOHHOW YHEPTrOCUCTEMBI, paBHBIN 130
MBT.

HaiitTu  onTumanbHOE  pacmpefesieHue  MOIIHOCTEH  MEXKIYy  YEThIPbMs
ANEKTPOCTAHIIMSIMU METOJIOM TPUBEICHHOIO TrpagueHTa. B HCXOIHOM pexume
K03 GUIUEHTHI 3arpy3KH 3JIEKTPOCTAHLUN OJMHAKOBBI, IEPETOK MOIIIHOCTH Yepe3
OaaHCUPYIOUINIT y3€] OTCYTCTBYET.

CuuTatp 11eNeBYI0 (PYHKIHIO COCTOSIIECH U3 IBYX ClIaraloninx — 3aTpaT Ha TOIUIUBO
U CTOMMOCTU MOTEpPh aKTUBHOM MouiHOoCcTU. KoadduureHnt momHoCcTH Ui Beex
CTaHIMM CYUTAaTh HEM3MEHHBIM U paBHBIM (0,95. {15 pacyera moTepp aKTUBHOM
MOIIHOCTH HCIIOJIb30BaTh METO/I Y3JIOBBIX HATIPSHKCHHIA.
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HHAUKATOpA
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IIK-5.2 [Ipunumaer pemeHus o peanuzanuu mep | 1. Onpenenenue rnepepacxofa TOIUIMBA BCJIECACTBHE OTKIOHEHUS OT
0  MNPEOOTBPALLECHUIO  PA3BUTUA U | ONTUMAIBHOIO PEXKUMA.
JTUKBUJIAIIMU HApPYIIEHUS HOPMaIbHOTO | 2. I'panuenTHBIN MeTox onTUMU3aIK. OrpaHUYCHUE BEIOPOCOB II1ara.
pexuma AIEKTPUUYECKOM yacTtu | 3. OOmias XapakTEepUCTHKA 3a/ladyd  ONTHUMHU3AIMH PEKUMOB  CHCTEM
SHEPTOCHUCTEMBI U OTIPEICTICHUN 00beMa U | AIEKTPOCHAOKEHHUS ¢ COOCTBEHHBIMU JICKTPOCTAHITUSMH.
3¢ heKTUBHOCTH COOTBETCTBYIOIIUX | 4. I'paguentHerit Metoa ontumMuzanuu. CTabuan3anus myTeM BbIpaBHUBAHUS
YIPABIISIOIIAX BO3JEUCTBUM IIyT€M | IIPOU3BOJIHBIX.
BBITIOJTHEHUA aHanM3a  OMepaTHUBHOM | 5. OnTumuzanusi pekuMa CHUCTEMBI AJIEKTPOCHAOXKEHHSI C COOCTBEHHBIMU

nHbopManuu 00 aBapuiX W HEMITATHBIX

QJICKTPOCTAHIUAMHN MCTONOM NTUHAMHUYCCKOTO ITPOTrPpaAMMHUPOBAHUS.
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CUTyalludX B OHCProCUCTEMC M OLCHKU

TEKYILEro " MIPOTHO3UPYEMOTO
AIIEKTPOIHEPTETUIECKOTO pexuMa
HEPTOCUCTEMBI.

6. OCHOBHBIE TIOJIOKEHHUS METOAA IITPAPHBIX GYHKIUH.

7. 3a/1aua KOMIJIEKCHOM ONTUMH3AIUN PEKUMOB SHEPIOCHCTEMBI.

8. Momudukanust Merona mrpagHbX (YHKIHNA CO CIBUTOM IOMYCTHMBIX
IPEJEIIOB.

9. VIHpOIIEHHBIH  aNrOPUTM  KOMIUIEKCHOW  ONTHMM3AlUMU  peXuMa
SHEPrOCUCTEMBI HA OCHOBE METO/1a HEOIIPEEICHHBIX MHOXKHTENeH Jlarpanika.

10. Moaudukanuss metona mTpadHbIX (QYHKIMNH C HHTErPUPOBAHUEM

IPOU3BOIHON MITpadHON PYyHKIUH.

[TocTpouTh 3KBUBAJIEHTHYIO XapaKTEPUCTUKY OTHOCUTENBHBIX IpUpocToB. HanTu
rpaguyuecku ONTHUMAJIbHOE pAaCIHpeleleHHe AaKTHBHBIX MOIIHOCTEH MEeXIy
yeThlpbMs TeHepaTtopamu TOL, mons3ysack METOAOM OTHOCUTEIBHBIX PUPOCTOB.
XapaKkTepuCTUKN OTHOCHUTEIBHBIX IPUPOCTOB NMPUBEIEHBI HA PUCYHKE. B KauecTBe
KpUTEpHUS ONTUMAIBHOCTH IIPUHATh MUHUMYM Pacxo/ia CBEXKEro Iapa.

dy, T/(MBT1*u) d, T/(MBT1*4)

0 5 10 15 20 25 30 35
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d3, T/(MBT1*4) d4, T/(MBT1*4)
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
MK-5.3 Pa3pabarbiBaer nporpamMmsl | PazpaboTaTh OoNTUMAaNbHBIHN IJIaH pa3BUTHs pallOHa JIEKTPUUECKON CeTH,

MIEPEKITFOUEHUH Ha BBIBOJ B PEMOHT U BBO/I
B paboTy 3JEKTPOYCTAHOBOK, OIICHUBACT
TEeKYIIHI u MPOTHO3UPYEMBIi1
ANIEKTPOIHEPreTUUECKUI PEXUM
SHEPrOCUCTEMBI JUIsl MPHUHSITHUS PelleHus
1o JUCTIETYEPCKUM 3asiBKaM 0
paspelleHry BbIBOJIA B PEMOHT U BBOJA B
paboty ANEKTPOOOOPYIOBAHUSA, 1o
MOJIEP>KaHUIO u MOJATOTOBKE
AJIEKTPOIHEPreTUYECKOTO  pPEeKHMMa  Ha
BpeMs OIepanuil Mo BHIBOAY B PEMOHT U
BBOJy B paboTy, co3naHuio Haubolee
HaJIe)KHOU OonepaTUBHOM CXEMBI,
OIICHUBAET JOCTaTOYHOCTh Mep,
ofOecreunBarONX HAJASKHOCTh PAOOTHI
SHEPTrOCUCTEMBI, u CO31aeT
COOTBETCTBYIOIINE 3anucei 00
yIpaBICHUN AIIEKTPOIHEPTETUUECKUM
PEXKUMOM SHEPTOCUCTEMBI.

KapTa-cxema KOTOPOTro MoKa3aHa Ha pUCyHKe. 3aTpaThl IPUBOIUTH K IEPBOMY rO1y
pa3ButHst. CTOMMOCTD 3JIEKTPOIHEPTUU IPUHATH paBHOH 2,5 py0./kBT 4, HopMaTuB
MpUBEICHUS pa3HOBpeMeHHbIX 3aTpat — 0,08.
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20 MBA

10 MBA




0) Iopsiiok npoBeieHUs IPOMEKYTOYHOI aTTeCTAIIMHU, TOKA3aTeJH M KPUTEPHH
OLICHUBAHUS:

[Ipomexxyrounas arrectauuss 1O JucHUIUIMHE «ONTUMAIBHBIE PEXUMBI CHCTEM
ANIEKTPOCHAOKEHUSA» BKIIOYACT TEOPETHUECKHE BOIPOCHI, IO3BOJIAIONINE OILEHUTH YPOBEHb
OCBOCHHMS OOYdYalOIIMMUCSA 3HAHWH, W NPAKTUYECKUE 3aJaHUs, BBISBIAIONIUE CTENECHb
c(OpMHPOBAHHOCTH YMEHUH 1 HAaBBIKOB. [IpoBouTCs B hopme sK3aMeHa U B (popMe BBITIOTHEHUS
U 3aLUTHl KYpCOBOM pabOThI.

DK3aMeH MO0 JaHHOUW NUCIMILIMHE MPOBOJUTCA B YCTHOM (popMe MO dK3aMeHaIlMOHHBIM
ouseraM, KaXAbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJMYHO» (5 06a/u10oB) — 00y4daromuics JeMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe M TIIyOOKOe 3HaHHE
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSAET TNMPAKTUYECKHE 3aJaHusi, CBOOOIHO OIEpHpPYyET
3HAaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYaLUSAX IMOBBIIICHHON CJIOKHOCTH.

— Ha OILIEHKY «Xxopomo» (4 Oanna) — oOydaromuiics 1eMOHCTPUPYET CPEAHUN YPOBEHb
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPyJHCHUS TIPY aHATUTUIECKUX OTIePAIHX, IEpPEeHOCe
3HaHWH U yMEHWI Ha HOBbIE, HECTAHIapPTHBIC CUTYAIIHH.

— Ha OIICHKY «YAOBJIETBOPUTENbHO» (3 Oamia) — oOyJaroniuiics IEeMOHCTPUPYET
MOPOTOBEIN YpOBEHb CHOPMHPOBAHHOCTH KOMITETEHIIMN: B XOJI€ KOHTPOJIBHBIX MEPOTPUSATHN
JOIYyCKAIOTCSl OIIMOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAaHWH, yMEHWI, HaBBIKOB,
0OyJaroImuiicsl WCIBITHIBACT 3HAYUTENbHBIE 3aTPYTHEHHUS IPH OINEPUPOBAHUHN 3HAHUSAMH |
YMEHHSIMH MPU UX IEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HeYJAOBJIETBOPUTEILHO» (2 Oamia) — oOydyaromuiicss TeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHUYecKoro MmaTepuana, JOMYCKAaeT CYIIEeCTBEHHbIE OMIMOKU, He
MOJKET MOKa3aTh UHTEJUICKTYyalbHbIE HABBIKM PEIICHUS IPOCTHIX 3a/1a4.

— Ha OIIEHKY «HeY/JAOBJIeTBOPUTENbHO» (1 0amn) — oOyJaronuiics He MOXKET MOKa3aTh
3HaHMUS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQPOpPMAIMKM, HE MOXET I[O0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

KypcoBas paGoTa BBINOJHSETCS IMOJ PYKOBOJCTBOM IpenojaBareis, B IPOLEcce €ro
BBITIOJIHEHUST O0ydJaroUIMiics pa3BUBACT HABBIKM K HAayYHO-HCCIIEJOBATENILCKOM NESATEIbHOCTH,
3aKpeIUIsii M OJHOBPEMEHHO pacluupsisi 3HaAHMs, [OJIydEHHBIE IIPpM M3YyYCHMM Kypca
«OnTUMaabHbIE PEKUMBI CUCTEM IEKTPOCHAOXKeHUs». IIpu BBINOJIHEHMU KypcOBOW palOThI
oOyyJaromuiicss 10JDKEH IMoKa3aThb CBOE yMEHHE padoTaTh C JIUTEpAaTyYpHbBIMM MCTOYHHMKAMH, a
TAaKXKe BO3MOXKHOCTh CHUCTEMaTHU3UpOBaThb W aHAIW3UPOBATh (PAKTHYECKMH MaTepuan u
CaMOCTOSITEJIBHO TBOPYECKH €0 OCMBICINBATh.

B nponecce moarotoBku KypcoBoW paboThl 0OyuaromMiics IOJDKEH pa3o0paThCs B
TEOPETUYECKUX BOIIPOCAX, CAMOCTOATEIBHO IPOAHAIM3UPOBATh IPAKTUYECKUI MaTepual,
0IpoOHO MpopaboTaTh U 000CHOBATH MIPAKTUYECKUE TPEATIOKEHHS.

Iloxa3aTenu M KpUTEPHUH OLICHUBAHUS KYPCOBOH padoThI:

— Ha OIICHKY «OTJINYHO» (5 OanaoB) — paboTa BBIIOJHEHA B COOTBETCTBUU C 33/IaHUEM,
oOyyJaronuiics Mokas3bIBaeT BEICOKUI YPOBEHb 3HAHUH HE TOJBKO HA YPOBHE BOCIPOU3BEACHUS U
oObsicHeHus1 MH(OpMAIMM, HO W HMHTEJIEKTyaJlbHble HaBBIKM pEIICHUs MpoliieM M 3ajad,
HaXO0KJICHUS YHUKAIBbHBIX OTBETOB K ITPOOJIeMaM, OLICHKH U BEIHECEHHSI KpUTHMUECKUX CY)KJICHU;

— Ha OIIEHKY «X0pomo» (4 Oamna) — paboTa BBINOJIHEHA B COOTBETCTBHU C 3a/laHUEM,
oOyyaromuiicsi Moka3blBaeT 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOM3BENIEHHS U OOBSICHEHUS
uHpOpMAlMK, HO M HUHTEJIEKTyalbHble HABBIKM pELICHHs MpoOieM M 3a/1ad, HaXOXICHUS
YHUKaJbHBIX OTBETOB K MpolieMawm;



— Ha OIICHKY «yJI0BJI€TBOPUTEILHO» (3 0aina) — paboTa BBIMIOTHEHA B COOTBETCTBHU C
3aJaHueM, OOYYarolIUiiCs MOKa3bIBAaeT 3HAHMS HAa YPOBHE BOCIPOM3BEICHUS U OOBSCHEHUS
nH(pOpMAIINY, MHTEIJICKTYaJIbHbIe HABBIKM PEIICHHUS MPOCTHIX 33/1a4;

— Ha OIIEHKY «HEY/0BJIeTBOPHUTEILHO» (2 0aia) — 3alaHue MPErno1aBaTes BHIIOJHEHO
YaCTUYHO, B MPOLIECCE 3aLIUTHI paObOTHl 00YJAIOIIUICS IOMyCKAaeT CyIIECTBEHHbIE OIIMOKH, HE
MO>KET NIOKa3aTh UHTEJUIEKTYaIbHbIE HABBIKU PELICHUS [TOCTABIEHHOM 3a/1a4H.

— Ha OLIEHKY «HeyAO0BJIeTBOPUTeIbHO» (1 0am) — 3ajaHue npenojaBaTelis BbIIIOJIHEHO
YaCTUYHO, OOYYaIOUIMIICA HE MOYKET BOCIPOM3BECTH M OOBSICHUTH COJICp)KaHUE, HE MOXKET
[I0Ka3aTh MHTEJJIEKTyalbHbI€ HABbIKU PELICHUS IOCTaBICHHOM 3a1a4u.



