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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl DJIEKTPOCHAOKEHHSI TPOMBILIUICHHBIX MTPEAIPUSTHIA

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.B. Bapranosa

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

[IpoTokosm o 20 . Ne

3aB. kadenpoit A.B. EapraHOBa




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Lenpto mpenogaBaHus AWUCHUILUIUHBI «DHEProcOepe:keHNEe M HHEPrOMEHEHKMEHT
aBisieTcss (popMHUpoBaHUE Y O0YYAIOUIMXCS KOMIUIEKCHOTO TMOAXOJA K PEIICHHIO aKTYaJIbHBIX
npoOsieM yIpaBlIEHUS SHEProXO3sSHUCTBOM M MOBBIMICHUS 3()(HEKTUBHOCTU HCIIOIH30BAHUS
AIIEKTPOIHEPTUM KaK Ha (peepalbHOM U PETHOHAIBHOM YPOBHSX, TaK M IS Pa3IHMYHBIX
OOBEKTOB:  MPOMBIIUICHHBIX  OPEANpUATHA  (IpeXae  BCEro  METAUIypTHYEeCKHX),
TOIUTMBHO-3HEPI€TUYECKOr0 KOMIUIEKCa, TpaHCIopTa, OrokeTHBIX opranuzauuid, KKX u ap.

3aia4uu JUCLMILIMHBI - OCBOEHUE:!

- OCHOBHBIX HaIpaBJICHUN dSHeprocOepexkeHus, O00eCleUUBaAONINX IOBBILICHUE
3P PEKTHBHOCTH UCTIONB30BAHUS YHEPTOPECYPCOB B PA3ITUYHBIX Chepax )KU3HEACSITEIbHOCTH;

- METOJOJIOTMM NPOBEACHHUS SHEPreTMUYEeCKOro ayauTa, BblOOpa CTPYKTYyphl U
ONTUMM3ALIMH IHEPTETUUECKOTO OalaHca;

- COBPEMEHHBIX METOJOB HOPMHPOBAaHHsS M IPOTHO3UPOBAHMSA DHEPro3arpar,
ONTUMM3ALMH PEKUMOB ANIEKTPOTIOTPEOTICHHUSL.

2 MecTo TMCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucuunnuna OHeprocOepekeHue U SHEProMEHEKMEHT BXOAMT B 4YacTh Y4eOHOTO
wiaHa (QOpMUPYEMYIO y4YaCTHMKaMH 0Opa30oBaTeNbHBIX OTHOIIEHHWH 00pa3oBaTEIbHOMN
MIPOTPaMMBEI.

Jns  w3ydeHWs  AWCHUIUIMHBI ~ HEOOXOIWMBI  3HaHWS  (YMEHHUs,  BIAJCHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS] JUCIUILINH/ TPAKTUK:

JucuumnnuHa «HeprocoepekeHne U SHEPrOMEHEKMEHT» OTHOCUTCS K BapUaTUBHOU
gactu npodeccuonanpHoro mukina OOIl mo HampaBieHuto moAarotoBku maructpoB 13.04.02
DNeKTposHEepreTUKa W ANEeKTpoTexHuka (mpoduinb «MeHEIKMEHT B 3JIEKTPOIHEPTEeTUKEY).
JucuunnuHa u3ydaercss B 1-M cemecTpe, mo3ToMy 0a3upyeTcs Ha 3HAHUSX, MOJYYEHHBIX Ha
npenplayiei cryneHu o0pa3oBaHusl.

JucuumninHa AaeT TEeOpeTHYECKYI0 U NPaKTHYECKYyl0 MOATOTOBKY B psje olnacrei,
CBSI3aHHBIX C OpraHM3allel W MPOBEICHHEM SHEPreTHUYECKOTo ayAuTa, BhIOOpa CTPYKTYphl U
ONTUMM3ALMM  DHEPreTHUecKoro OanaHca, HCIOJIb30BAaHHEM COBPEMEHHBIX  METOJIOB
HOPMHUPOBAHHUS U MPOTHOZUPOBAHMS PACXOAa AJIEKTPOIHEPIHH, ONTHUMHU3ALMEH pPEKUMOB
ANIEKTpONIOTpeOaeH s, pa3pabOTKO U O0OOCHOBAHHMEM HSHEProcOEpEerammux MTPOEeKTOB U
MPEJI0KEHUM.

3HaHus (YMEHHUS, BJIQJICHUS), MOTYYECHHbIE TIPU U3yYSHUH JAaHHOM JAUCUHUIUIMHBI OyIyT
HEOOXO0IUMBI AJIsl U3YyYCHHS] AUCIUILTUH/TTPAKTHK:

Opranu3zanus dKCITyaTallii 1 peMOHTA 3JIEKTPOIHEPTreTUYECKOro 000py10BaHus

OcHOBBI pecypcocOepexeHHs

PbIHKY 37€KTpOsHEPTUN

DHeprocbeperaroniye TeXHOJIOTUH B 00IaCTH 3JEKTPOIHEPTETUKU

udpoBoii MEHEIIKMEHT B JIEKTPOIHEPTreTUKE

[ToaroToBka K MpoiieIype 3alluThl U 3allUTa BHITYCKHON KBATH(PUKAITMOHHON paboThI

[ToaroroBka k caaue u caava rocyAapCTBEHHOTO SK3aMeHa

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJabTaTe 0CBOCHUS

AUCHHUILIMHBI (MOLYJIS) U IJIAHUPYEMble Pe3y1bTaThbl 00y4eHust

B pesynpTare  OCBOGHMS ~ JUCHMIUIMHBI  (Moaynsi)  «DHeprocoepexeHue H
SHEPrOMEHEPKMEHT» 00ydJaloLIniics 10JKeH 001a1aTh CIIeYIONIMMH KOMITETEHIIUSIMU:

KO,I[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIUN

I1K-4 CniocobeH opraHnn3oBaTh padoTy 1o (JOpMUPOBAHHIO IPOTHO30B HA CTOMMOCTD U




00BEM 3JIEKTPUUECKOI SHEPTUH, MOKYIIAEMOI Ha YHEPTOPhIHKAX

[IK-4.1

Opranu3oBbIBacT U3y4EHHUE, aHAIU3a U NPOTHO3UPOBAHUS KOHBIOHKTYPHI
pBIHKA  DJIGKTPUYECKOW  BHEpPruu B OOCIYKUMBAEMOM  PETHOHE,
(dbopMupoBaHHE MPOTHO3a DICKTPONOTPEOJICHUS] HAa CPEJHECPOUYHBIA U
JIOJITOCPOYHBIA MEPUOAbl U MPEUIOKEHUS Ha IMOKYNKY 3JEKTPUYECKON
SHEPrUy ¥ MOUTHOCTHU

[1K-4.2

Bemmonnser IIOATOTOBKY IIAaHOBBIX IIOKa3aTesen Oananca
aeKTponoTpedsieHnss W (GOPMUPOBAHUE TMPOTHOZHOTO TMOTPEOICHUS
IEKTPOIHEPTHH U MOIIIHOCTH

[1K-4.3

OpraHu30BbIBacT B3aMMOJICHCTBHE C (elepaTbHBIMU M PETHOHAIHHBIMU
OopraHaMM HCIOJHUTENbHOU Biacth U cyObekraMmu OPOM B obGnactu
SHEPTeTUKU




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacos, B TOM

YHUCIIC:

— KOHTaKTHas paborta — 39,2 akaj. 4acoB:
— aynuTopHas — 36 akajl. 9acoB;

— BHEAYyIUTOPHAS — 3,2 aKaJl. 9acoB

— camocTositenbHas padbota — 105,1 akaz. gacos;
— MMOATOTOBKA K 9K3aMeHy — 35,7 akaJ. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o, | KoHTaKTHAs pabora E E dopma TeKyILEero
Paznen/ Tema S (B axan. yacax) & > Bun KOHTpOTIA Kon
g 5 S| camocTosATenbHOI | ycreBaeMoCTH U
JIACIUTUTAHBI 5 - . | xommerenpn
O o & paboThI MPOMEKYTOTHON
na6. | mpakt. | £ .8
Tex. - | WPAKT. | = aTTecTalyy
3aH. | 3aH. | Q &
1.
1.1 Baenenue. OcHOBHbIE Pabora ¢
H;m ABJLCHIL ’ " JIUTEPATypOH. OnopHsIii [K-4.1,
P 2/0,61 | 9,1 TToaroroBska k KOHCIIEKT, YCTHBIN I1K-4.2,
3aKOHOJATeNbHAS 6aza
MPaKTUIECKUM orpoc [1K-4.3
9HEPrOMEHEIDKMEHTA. S
Pabora ¢
1.2 eJ1eBO JINTEPATYPOH. OnopHbBIH I1K-4.1,
patyp P
SHEPreTHYECKUN 2/0,61 | 12 TTonroroBka Kk | KOHCIIEKT, YCTHBIN [1K-4.2,
MOHHUTOPHUHT. MPAaKTUYCCKUM orpoc [1K-4.3
3aHATUSIM.
1.3 VYdyer u KOHTPOJIb Pabora ¢
3;16 osaTPaT ™ JIUTEPATYPOH. OnopHsIii [K-4.1,
o IS'IHI/B;EI/I}I' u 2/0,6| 12 TTonroroBka Kk | KOHCIIEKT, YCTHBIN [1K-4.2,
P MPaKTUYCCKUM orpoc [1K-4.3
[IPOBEACHHUE SHEPTOAYUTA. [
Pabora ¢
14 OHepreTuyecKue JIUTEPATYPOH. OnopHslii [K-4.1,
XapaKTEPUCTUKU u|l 1 2/0,71 | 12 TTonroroBka Kk | KOHCIIEKT, YCTHBIN [1K-4.2,
SHEPreTHYECKHE OaaHCHhI. MPAaKTUICCKUM orpoc [1K-4.3
3aHATHSIM.
15 KonmuectBeHHbIe Pabora ¢
X;l AKTCDHCTHKH " JIUTEPATYPOI. OmnopHbIi [K-4.1,
P P 2/0,71 | 12 TToaroroska x KOHCIICKT, YCTHBIN I1K-4.2,
MOZEIHPOBAHUE PEKUMOB . 43
PaKTUIECKIM ompoc [K-4.
NIEKTPONIOTPEOICHHSI. R
Pabora ¢
1.6 Meroauku . .
HODMIDOBAHIS A " JIUTEPATypO. OmnopHbIit [K-4.1,
I er(E)m OB 2/0,71 | 12 IoaroroBka K | KOHCHEKT, YCTHBIH [K-4.2,
P P MPAaKTUICCKUM orpoc [1K-4.3
9HEpro3aTpar. R
Pabora ¢
1.7 OnruMu3alyoHHbIE JIUTEPATYPOiL. OnopHslii IK-4.1,
pacdeTsl PEXKUMOB 2/0,711| 12 IloaroroBka k | KOHCIEKT, yCTHBIH IK-4.2,
9HEPrONOTPEOETHUS. MPAKTHIECKUM omnpoc IK-4.3
3aHATUSAM.




1.8 OnepaTtuBHOE Pabora c
yIpaBJIeHHE JIUTEPATypOH. OnopHslii IK-4.1,
SHEPrONOTPEOICHUEM. 2 2/0,71 | 12 [loaroroBka Kk | KOHCHEKT, yCTHBII I1K-4.2,
PerynmupoBanme HPAKTHYECKUM omnpoc IK-4.3
JNIEKTPIYECKUX Harpy30K 3AHATHAM.
PaGora ¢
1.9 PasBurue u . .
MOICpEHIAIAA JIUTEPaTypOH. OnopHslii I1K-4.1,
. 2 2/0,71 | 12 MOJATrOTOBKA K KOHCIIEKT, YCTHBIN I1K-4.2,
SHEPreTHYEeCKON 0a3bl
MPaKTUIECKUM oIpoc I1K-4.3
TIPEATpPHATHA 3aHATHAM
IK-4.1,
1”.[]'1-“0 . HﬂHpOMe)I(YTO‘IHaH OK3aMeH IK-4.2,
arrectat TK-4.3
Hroro 1o pasneny 18 18/61 [105,1
Hroro 3a cemectp 18 18/61 [105,1 9K3aMeH
Htoro mo MUCHMILIHHE 18 18/61 [105,1 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdns  peanu3alMd  NPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B TPEMOAABAHWUU JUCHHUIUIUHBI «JHEprocOepekeHue M
SHEPTOMEHE/DKMEHT»  MCIIOJIB3YIOTCS ~ TPAJAMLMOHHAS WU MOJIYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAHUM W (OPMUPOBAHHE OCHOBHBIX
MPEJCTAaBICHHUH 110 KypCy IPOUCXOIHT C HCIIOJIb30BAaHIEM MYJIBTUMEIUITHOTO 000PYI0BAHHSL.

Jlexkuuu TNpoOXoAAT B TPAaAMLMOHHOW ¢opme, B (opMe JEeKIUI-KOHCYIbTaluil U
npoOmeMHbIX Jekiui. Teoperwmueckuii MaTepuad Ha MPOOJEMHBIX JIEKIHUSAX —SBISETCS
pe3yabTaTOM YCBOCHHS TOJYYEHHOW HH(POPMAIMH TOCPEACTBOM ITOCTAaHOBKH IMPOOIEMHOTO
BOTIpOCAa M TOWCKA MyTel ero pemeHus. Ha JeKnusx - KOHCYJIbTAUAX H3JI0KEHHE HOBOTO
MaTepHualia COIPOBOKAAETCS TIOCTAHOBKOM BOTIPOCOB M JTUCKYCCHEW B TIOMCKAaX OTBETOB Ha ATH
BOTIPOCHI.

AynuTopHas caMOCTOsTeNbHas paboTa CTYAGHTOB Ha MPAKTHYECKUX 3aHATHIX
OCYIIECTBIISIETCS TOJ KOHTPOJIEM IIPErojiaBaTeNsi B BHJIE pEIICHUS 3a7ad M BBITOJHEHHUS
yIpakKHEHUH, KOTOPbIE OTpeNeNseT MperoaaBarelb sl cTyAeHTa. K ceMHHapCKUM 3aHSTHIM
TOTOBSTCS WHIWUBUIyaIbHBIC WM TPYIIOBBIC JOKIAAbI IO KOHKpETHOW Temaruke. [lpu
00CYXIeHUH JOKIIAI0B MPOUCXOAUT OOMEH MHEHHUSIMH 10 KOHKpeTHO! TeMaTuke. [1pn n3ydennn
paccMaTpuBaeMoOW TUCHHIUIMHBI y4eOHasi JAUCKYCCHS, KaK METOJ WHTEPAaKTUBHOTO OOYydeHUs,
SIBIISICTCSI TIPEATTOYTUTEITLHBIM.

BHeaynutopHas caMocTosITeTIbHas padoTa CTYIEHTOB OCYIIECTBISIETCS B BUIE PaOOTHI C
JUTEPATypO , BHITIOJHEHHUS JOMAITHUX 3a/IaHUI C KOHCYJIbTALIUSIMHU MIPEOIaBaTellsl. Y UuThIBas
OTPAaHWYEHHBIM 00BEM  JIKIWK, OO0JBINOE  3HAYCHHWE MPUOOpPETAaeT  OINepeKaromas
camocTosiTeNIbHasg paboTa, T.e. U3yuYeHUE HOBOTO MaTepHaa J0 e€ro U3JI0KEeHHUs MpernojaBaTesieM
Ha JICKIUH.

[Ipy BBIMIOJIHEHUU CaMOCTOSITENFHOM PabOTBhl CTYAEHT ILIMPOKO HCIOJB3YIOTCS CETU
WHTepHeT U 3IIeKTpOHHAas HaydHas OnoanoTeka «elibrary.ru»; nepuoanveckue u3IaHus, a TaKxKe
Y4eOHYIO U CIICIHMAIbHYIO JINTEPATypy B 0OJACTH AJICKTPOIHEPTETHKU U dHEprocoOepexenus. B
KauecTBE  MMEPUOJUYECKHX  HM3JaHUM  PEKOMEHAYIOTCS:  JKypHaibl  «DIEKTPUUYECTBOY,
«DNEeKTpUYECKHe CTaHLUUNY», «JHepreTuk», «M3Bectus By3oB. DHepretukay, «l3Bectus By30B.
DNEeKTPOTEeXHUKa», «INEeKTpuKa», «HeprocOepexkenue», «lIpoMblluieHHass »HEPreTHKay,
«Oxpana okpyxartomeil cpeap»  (pedepaTuBHbIl  KypHai), «HerpaauuuoHHele U
BO300OHOBJISIEMbIE HMCTOYHUKU JHEprum» (pedepatuB—HbIA xypHan), «Water Power & Dam
Construction», «Electrical Power and Energy Systems», «Electra», «Elektrie», «lEEE
Transactions. Power systemss.

6 YueOHO-MeTOqHYeCKOe 00eciedeHre CAMOCTOSITeIbHOI PadoThl 00yUYaroLIUXCst
[IpencraBneno B npunoxxenuu 1.

7 OuneHoYHbIe cpeCcTBA ISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOoHo-MeTOAMYecKOe U HH(OPMALIMOHHOE 00ecTiedeHue TUCIUITUHBI (MOTYJIs1)

a) OcHoBHasi IUTEpaTYypa:

1. 3acnasen, b. Y. DHeprocbepexeHne B MeTaLTypru4eckoM MpPOU3BOJICTBE @ yueOHOe
nocobue / b. U. 3acnasen, A. H. lllemeros, O. JI. Hazaposa ; MI'TY. - Maruutoropck : MI'TVY,
2012. - 1 omekrpon. onrt. auck (CD-ROM). - 3arn. ¢ tutyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4002.zip&show=dcatalogues/1/1124
231/4002.zip&view=true (mata oOpamenus: 22.04.2024). - MaxkpooObekr. - Tekcr
ANIEKTPOHHBIN. - CBeeHus AocTynHbI Takke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=4002.zip&show=dcatalogues/1/1124231/4002.zip&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4002.zip&show=dcatalogues/1/1124231/4002.zip&view=true

0) lonostHuTEILHASI IUTEPaTypa:

1. Bapronomeii, I1. U. DnextposnepreTnka: WHPOPMALMOHHOE OOECHEUCHHE CHCTEM
yIpasjieHus : yaeOHoe nocobdue s By3oB / I1. . Bapronomeii, B. A. Tammmua. — Mocksa :
WznatenberBo FOpaiit, 2020. — 109 c. — (Bsicmiee oopazosanue). — ISBN 978-5-534-10914-6.
— Texkcer : anexrponnsiit // DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/453346 (nara
oOpaienwus: 22.04.2024).

2. lllemeToB, A. H. DHepreTH4ecKkuii ayuT: OpraHu3ains, METOOJIOTHS, TEXHOJIOT U
yueOHoe nocobue / A. H. lllemeros ; MI'TY, MHCTUTYT SHEPreTHKH U aBTOMATH3HPOBAHHBIX
cucteM. - Marautoropek : MI'TV, 2015. - 1 snekrpon. onr. auck (CD-ROM). - 3arn. ¢ turyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1524.pdf&show=dcatalogues/1/112
4221/1524.pdf&view=true (mata oOpamenus: 22.04.2024). - MakpooOsekT. - Tekcr
ANIEKTPOHHBIN. - CBeZieHus nocTynHbl Takke Ha CD-ROM.

3. DHeprocOepekeHne B HU3KOBOJIBTHBIX AJIEKTPUYECKUX CETSAX MPH HECUMMETPUIHOM
Harpy3ke : MoHorpadwus / @. JI. Kocoyxos, H. B. Bacunbes, A. JI. bopouraus, A. O. @uiunmos.
— Canxkr-IletepOypr : Jlamp, 2016. — 280 c¢. — ISBN 978-5-8114-2119-0. — TekcT :
anexktpouusii /[ Jlame  ©  2;mekTpoHHO-OMOmWoTeynas — cuctema. —  URL:
https://e.lanbook.com/book/75512 (mata oOpamienus: 22.04.2024). — Pexum mocryma: st
aBTOPH3. NI0JIb30BATEIEH.

4. Yasxuna, H. A. Cratuctuka . yueOHO-MeToan4ecKoe mocobue [mast By3oB] / H. A.
Vnsaxkuna, A. I'. BacunseBa ; Marautoropckuid roc. texuudeckuii yH-T uMm. . 1. Hocosa. -
Marnutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1782-8. -
3aru. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4046.pdf&show=dcatalogues/1/153
3542/4046.pdf&view=true (mara oOpamenus: 22.04.2024). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - CBeneHus octynHbl Takke Ha CD-ROM.

5. IMankoB, b. B. Teopus cucteM W CHCTEeMHBIA aHAIM3 IS AJICKTPOIHEPTETHKOB
yueOHMK ¥ npakTukyM s By30B / b. B. Iankos, A. JI. KynukoB. — 2-¢ u3f., HCIIP. U JIOIL —
MockBa : MzparensctBo [Opaiit, 2020. — 470 c¢. — (Bwicmee oOpazoanue). — ISBN
978-5-534-00721-3. — Tekcr : onekrpounsiii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452083 (nara obparenus: 22.04.2024).

B) MeToguyeckne yKasaHus:

1. OneitnukoB, B.K. CocraBnenue u pacdyer sHEpreTH4eckoro 6ajaHca MpoOMbILILIEHHOTO
npeanpusatus [Teker]: MeToauueckue yka3aHMs K MPAKTHMUECKUM 3aHATHAM IO JUCLUILIMHE
«AHaU3 M YIpaBleHHE O>JIEKTponoTpeldneHuem» Ui cryneHToB HampasieHus 140400.68
«QnexTposHepreTrka u sekTporexuka» /B.K. Oneitnukos, A.H. lllemeToB. - MarHuToropck:
N3n-Bo Marauroropck. roc. Texs. yu-ta uM. I.1. Hocosa, 2014. - 13 c.

r) IIporpammuoe o6ecnneuenne u MHTEpHET-pecypesl:
IIporpammHoe o0ecneyenne

Haumenosauue [10 Ne norosopa CpoK JIeHCTBYSI JINLICH3UU
MS Windows 7

Professional(mna  [A-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)



https://urait.ru/bcode/453346
https://magtu.informsystema.ru/uploader/fileUpload?name=1524.pdf&show=dcatalogues/1/1124221/1524.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1524.pdf&show=dcatalogues/1/1124221/1524.pdf&view=true
https://e.lanbook.com/book/75512
https://magtu.informsystema.ru/uploader/fileUpload?name=4046.pdf&show=dcatalogues/1/1533542/4046.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4046.pdf&show=dcatalogues/1/1533542/4046.pdf&view=true
https://urait.ru/bcode/452083

MathCAD v.15

Education J-1662-13 o1 22.11.2013 OeccpovHO
University Edition

7Zip cB000THO pacupoctpansemoe 10 0EeCCPOUHO
ACKOH Komnac

3D 516 1-261-17 ot 16.03.2017 06eccpovHO
FAR Manager cB00O1HO pacmpoctpansemoe [10 06eccpovHO
Calculate Linux cB00OO1HO pacmpoctpansemoe [10 06eccpovHO
Desktop Xfce pactipocip P
Linux Calculate cB0001HO pacmpocTpansemoe [10 OeccpouHo
bpaysep Mozilla cB00OO1HO pacmpoctpansemoe [10 06eccpovHO

Firefox

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U l/lH(l)OpMalI]/IOHHbIe CIIPaBOYHLIC CUCTEMBI

Hassanue xypca

CchlIka

DrexkTpoHHas 0a3a mepuoanveckux u3manui East View
Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HannonaneHas MH(OPMALIMOHHO-aHATUTUYECKAs

cucreMa — Poccniickuil MHIAEKC HAy4YHOT'O LIUTHPOBAHUS
(PUHI)

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

IMouckoBas cucrema Axkagemust Google (Google Scholar)

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

Nudopmanmonnas cucrema - EnuHoe OkKHO JocTyna K
HHOOPMAITMOHHEIM pecypcaM

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

®denepanbHOe rocy/1apCTBEHHOE 010/ 1KEeTHOE
yupexenne «DenepaibHblil HHCTUTYT TPOMBIIICHHON
cOOCTBEHHOCTH»

URL: http://www.fips.ru/

9 MaTepuaibHO-TeXHHYECKOE oDecnevyeHne TUCIUIIINHBI (MOTYJIs1)

MartepuanbHO-TeXHUUYECKOE 00ecriedeHNe TUCIUIUINHBI BKIIIOYAET:
1. VYuebuble aynuTopuu [Uisi TPOBEACHUS MPAKTUYECKUX 3aHATHH, TPYNIOBBIX U

2. IlomemeHuss aJis CaMOCTOSITEIBHOW PabOTHI

WHIUBUAYAIbHBIX KOHCYJIbTAIlUM, TEKYIIET0 KOHTPOJISL U MPOMEXKYTOYHOU aTTeCTalluu - JJOCKa,
MYJIbTUMEAUNHBINA TPOCKTOP, IKPaH.

06yt1a}01u1/1xc;1 - IHEPCOHAJTIBHEBIC

kommbioTepsl ¢ maketom MS Office, Beixogom B MHTepHET M C JOCTYIIOM B 3JICKTPOHHYFO
nH(OPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. ITomemenue s XpaHCHUA H HpO(I)I/IHaKTI/I‘IGCKOFO O6CJ'Iy>KI/IBaHI/I$I y‘IC6HOFO

000pyIOBaHUs - CTEIUIAXKH, Cei(bI Al XpaHeHUs1 y4eOHOTO 000pYIOBaHHUS.



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

MNPUJIOXKEHHUE 1
(o0s3aTenpHOR)

Y4eOHO-MeTOAUYECKOE 0O0ecTieYeHrne CAMOCTONATeIbHOI padoThl 00yyarouxcs

Jlexkuuu NpoXoAAT B TpPAaAMLMOHHOW ¢opme, B (opMe JEKIUI-KOHCYAbTaluil u
npoOneMHbIX Jeknui. Teoperwmueckuii MaTepuad Ha MPOOJEMHBIX JIEKIHUSAX —SBISETCS
pe3yabTaTOM YCBOCHHS IOJYYEHHOW HH(POPMAIMH TOCPEACTBOM ITOCTAaHOBKH IMPOOJIEMHOTO
BOIIpOCa M NOMCKAa IMyTe ero pemeHus. Ha neknusx - KOHCYAbTalUSAX H3JI0KEHHE HOBOIO
MaTepuasa COMPOBOXKAAETCS OCTAHOBKOM BONPOCOB U AMCKYCCHEH B MOMCKAaX OTBETOB HA 3TU
BOIIPOCHI.

AynuTopHas caMOCTOsTeNbHas paboTa CTYAGHTOB Ha TMPAKTHYECKUX 3aHATHIX
OCYILIECTBJISIETCSl O/l KOHTPOJIEeM IIpernojaBaTenss B BUAE pEHICHMs] 3a7ad U BBIIIOJHEHUS
yIpaKHEHUH, KOTOPbIE ONpeNeNseT MperoaBarelb s CTyAeHTa. K ceMHHapCKuM 3aHSATHIM
TOTOBSITCS WHIMBHIyalbHbIE WM TPYIIOBBIE [OKJIAABI MO KOHKPETHOH Temaruke. Ilpu
00CYXIEeHUH JOKIIAI0B MMPOUCXOAUT OOMEH MHEHUSIMH 10 KOHKpeTHO! TeMaTuke. [1pn n3ydennn
paccMaTpuBaeMoOl TUCHHIUIMHBI y4eOHasi JAUCKYCCHS, KaK METOJ WHTEPAaKTUBHOTO OOYydeHUs,
SIBIISICTCSI TIPEATTOYTUTEITEHBIM.

Bueaynuropnasi camocrosiTenibHas paboTa CTy/IEHTOB OCYIIECTBIIIETCS B BHJIE PAOOTHI C
JUTEPATypOi , BHITIOJHEHUS JOMAITHUX 3a/IaHUH C KOHCYIbTAIIUSIMU MIPEOIaBaTellsl. Y UuThIBas
OTpaHMYEHHBIH 00beM  JieKuui, OoJpIIOEe  3HAYEHHWE NPHUOOpEeTaeT  olnepexaromas
camocTosiTeNIbHasg paboTa, T.e. U3yuYeHUEe HOBOTO MaTepHaa J0 e€ro U3JI0KEHHUs MpernojaBaTesieM
Ha JICKIUH.

[Ipy BBIMOJIHEHUU CAMOCTOSITENFHOM PabOTBhl CTYAEHT ILIMPOKO HCIOJB3YIOTCS CETU
WHTepHEeT U 3IIeKTpOoHHas HaydHas OnoanoTeka «elibrary.ru»; nepuoanveckue u3IaHus, a TaKxKe
Y4eOHYIO U CIICIMAIbHYIO JINTEPATypy B OOJACTH AJICKTPOIHEPTETHKU U dHEprocoOepekeHus. B
KayecTBe  MMEPUOJUYECKHX  HM3JaHUM  PEKOMEHIYIOTCS:  KypHaibl  «DIEKTPUUYECTBOY,
«DNeKTpUYeCcKHe CTaHLUUNY», «JHepreTuk», «M3Bectus By3oB. DHepreTtukay, «l3Bectus By30B.
DNEeKTPOTEeXHUKa», «INEeKTpuKa», «HeprocOepexkenue», «lIpoMbllieHHas »HEPreTUKay,
«Oxpana okpyxartomeil cpeap»  (pedepaTuBHbIl  KypHai), «HerpaguuuoHHble U
BO300OHOBJISIEMbIE HMCTOYHUKU JHEprum» (pedepatuB—HbIA xypHan), «Water Power & Dam
Construction», «Electrical Power and Energy Systems», «Electra», «Elektrie», «lEEE
Transactions. Power systemss.

Ilpumepnaa memamuka 3a0aHUil HA CAMOCMOAMENLHYIO RPOPAOGOMKY NO OUCYUNTUHE

1. OcHOBHBIE  3aJjaud ¥ NpoOJIeMBbl  YIPaBJIEHUS  HHEPrOCHAOKEHUEM U
SHEPronoTpedsieHuEM B METAJUTyprUYECKOM IIPOU3BO/ICTBE.

2. Oco0eHHOCTH 3HEProcHabXKEHHs M HHEProcOepex eHus IO Pa3IUYHBIM OTPaACIIAM
SKOHOMMKHU: B TOIJIMBHO-YHEPrETHUYECKOM KOMILIEKCE, TPOMBIIIIIEHHOCTH, Ha TpaHcnopre, KKX,
arpoIpoOMBIIIIEHHOM KOMILJIEKCE, OCBETUTENbHBIX YCTaHOBKAX.

3. OpraHusanusi 3HEProMeHEeKMEHTa MU MOHUTOpPHHIra sHepro3arpaT B Poccum u 3a
pyo6exxom. ITocTpoeHne opraHu3aiMoHHOTO MPOQUIIS UCCIEyeMOro 0ObEKTa.

4. PazpaboTtaTh MporpamMmy OpraHHM3allid U MPOBEJICHHs SHEpProayauTa Ui 3aJaHHOTO
o0beKkTa 00CcIe10BaHMUS.

5. AHanu3 cucTeM y4yeTa, KOHTPOJIS U YIIpaBJIeHUs TOTpeOIeHUEM SHEPTOPECYPCOB B IIPO-
MbIieHHOCTH (Ha mpuMmepe OAO «MMK»).

6. PazpaboTtats pexoMenaanuu no npumenenuto cucreM ACKYD nist ceTeBbIX, HEIpo-
MBIIUIEHHBIX U OBITOBBIX MOTpEOUTENEH.

7. AmnHamu3 CTPYKTyppl M JUHAMHKH DHEPromoTpeOsieHUs MeTauTypru4ecKoro
NPEaNPUATHS

Ha OCHOBAaHUH 00pabOTKH peaibHBIX YHEPIeTUUECKUX OalaHCOB.



8. Cratuctuyeckass 00paOoTKa SHEPreTMYeCKHX 0aJaHCOB €  IENbI0  OICHKH
3¢ HEKTUBHOCTH UCTIOIH30BAHKS COOCTBEHHBIX AJIEKTPOCTAHIIHA.

9. [oBbltenne 3pPEeKTUBHOCTH HEPro-(IEKTPO)IOTPEOICHHUS PH UCTIOIb30BAHUH
B0O300HOBIISIEMBIX UCTOYHUKOB 3HEpruu (Ha npumepe OAO «MMK»).

10. IlepcnekTHBBI U TEXHUYECKHE BO3MOKHOCTH IIPUMEHEHUS MAJION SJHEPIETUKH.

11. VYmopaBneHue pexuMaMH 3JIEKTPOCHAOKEHUsS IPU HCIOJIb30BAHUUM ABTOHOMHBIX
HMCTOYHUKOB JIEKTPOIHEPIUH.

12. HopmupoBaHue U INTAHUPOBAHUE YHEPro3aTpaT MO YPOBHAM YIIPABICHUS.

13. IIporHo3upoBaHue  NOTPeONECHUS  DBJIEKTPOAIHEPTMHM B  METAJUIYpPrU4eCKOM
IIPOU3BO/ICTBE.

14. Tlpumenenune nHGOPMAIMOHHBIX TEXHOJIOTHI JJIS1 YIPABICHUS YHEPTOTIOTPEOICHHS.

15. [loBeimienne 3¢ (EeKTUBHOCTU HCIOJIb30BAHUS DJIEKTPOSHEPTUU B OCBETUTEIBHBIX

yCTaHOBKax.



NPUJIOXKEHMUE 2
(oGs3aTenpHOR)

OneHo4HblIe Cpeacrea AJisi IpoBEeACHUSA l'[pOMG)KyTO‘{HOi/Jl aTTreCTaluu

a) HﬂaHpreMble PE3YJbTAaThbl Oﬁy‘leﬂlflﬂ H OIICHOYHBIC CPEACTBA NJIA IMIPOBCACHUSA HpOMe)KyTO‘lHOﬁ aTreCralnum:

Kon
HHANKATOpPA

HNuauxarop
JOCTHKEHUS
KOMIIeTEHIIUH

OueHoYHbIE cpeacrea

IIK-4 Cnnoco0eH Opranu3oBaThb padoo

mnmo (l)OpMHpOBaHHlO IMPOrHO30B HA CTOMMOCTb U o0beM 3J'leKTpH'leCKOﬁ JHECPIrum, noxynaeMoﬁ Ha SQHEPropbIHKax

[IK-4.1 Opranu3oBBIBaET Bomnpocs! AJist NpoBeAeHNUSI IPOMEKYTOYHOH ATTeCTALNH
U3y4YeHHE, aHAJIN3a U 1. Duepromenemxment. Llenn u 3a1aun Y HEPTOMEHEHKMEHTA.
HPOrHO3UPOBAHUS 2. OcHOBHBIE HaNPaBJICHUS YHEProcoOepekeHus (110 OTPACIIIM)
KOHBIOHKTYPBI PbIHKA 3. OrtuerHas TOKyMEHTAIMsI B 007aCTH SHEProcOepeKeHNs: IHEPronacnopT, SHEPreTUYeCKUid OaaHc, - IOPSIOK
JICKTPHYECKOM SHEPTHH | X COCTABIICHHS M aHAIIH3a.
B 00CITy’KHBAaEMOM 4. Craructudeckas o0pa0oTKa W aHAIM3 TapaMeTpoB dHepromorpedmeHus. I[loctpoeHne 00600mIEHHBIX
PETHORC, JHEPTreTUUECKHX XapaKTEPUCTUK OXHOPOIHBIX MOTPEOHTENEH.
(dhopmupoBaHue
HporHosa IpuMepHbIe NIPAKTHYECKHE 3aaHHUs /ISl IPOMEKYTOYHOM aTTecTAlNu:
3HeKTp°H°Tpe6feHH’I Ha | 3a0aua 1. BLIIOIHUTL pacyeT SIEKTPUYECKUX HATPY30K 110 BEIOMOCTH 3JIEKTPOIIPUEMHUKOB O0BEKTA:
CPCHCCPOIHBIH 1 3aoaua 2. TIpoaHanu3upoOBaTh FOTOBBIE YHEPTETUUECKHE XAPAKTEPHUCTUKHU HIEKTPOIPUEMHUKA. BBIIEIUTS PeKUMbI
JAONMTOCPOTHBIN HEPHOMET | haG0TE ¢ HU3KOH SHEPTO3IDHEKTHBHOCTBIO.
1 TIPE/IOKEHHUS Ha
MOKYIKY 3JIEKTPUYECKOU
SHEPIHH U MOIIHOCTH
[1IK-4.2 BeInonHseT moaroToBKy IlepeyeHb BONPOCOB [JIsl IPOMEKYTOUYHOM aTTeCTALUM:

IIJIAaHOBBIX TOKa3aTenen
Oananca
AIEKTPOITOTPEOICHHS U
(hopmupoBanue
[IPOTHO3HOTO
noTpeOIeHus
3JIEKTPOIHEPTHH U
MOLIHOCTH

1.HopmupoBanue u niuanupoBaHue suepro3arpar. CTpyKTypa HOPM.

2.MeTozp!I IPOrHO3UPOBAHMSI SHEPrONOTpedIeHNs. BUabl poruo3os.

3.Mcnonp3oBaHne MaTeMaTHUECKUX MOJEJel »HepromorpedieHuss B 3amadyaX HOPMUPOBAHHS, IUIAHUPOBAHUS U
[POrHO3UPOBAHUS.

4.MeTozbl KOppensMOHHOI O aHaJIu3a 1 MHO)KECTBEHHOM PErpeccu B 3a/lauax YIpaBJIEHUs SHEPronoTpedIeHUEM.

5.IIpoBepka aJIeKBaTHOCTH ¥ anmpoOaIiysi MaTeMaTHUYECKUX MOJIEIIEH SHepro3aTpar.

IIpuMepHble NpaKTHUYECKHE 3aaHUA 1151 IPOMEKYTOUHOI aTTecTallu:




3aoaua 1. BeIMONMHUTH pacyeT yAeIbHBIX SHEPTr03aTpaT M0 JAHHBIM T'paUKOB SHEPTrOMOTPEOICHHUS M OTYETHBIM
MoKa3aTelsiM MPOU3BOICTBA.
3aoaua 2. CocTaBUTh DHEPTETHUECKUI OaJTaHC MPOMBITINIEHHOTO 00BEKTA.

[1K-4.3

OpraHu3oBBIBaET
B3aUMOJICICTBUE C
(henepanbHBIMH U
pETHOHAILHBIMU
opraHamu
WCTIOIHUTEIBHON BIaCTH
u cyobekramu OPOM B
00J1acTH PHEPTeTUKU

IlepeyeHs BONMPOCOB 1151 MPOMEKYTOUHOM aTTeCTAIIUNU:

1 HopmatuBHas 6a3a sHeprocoepexxenus B Poccuiickoit @eneparui.

2 OCHOBHBIE 3JIEMEHTHI U ONBIT BHEJPEHHsI SHEPrOMEHEIKMEHTa Ha IpeAnpusTusax B Poccun u 3a pybesxom

3 OpraHu3zalMoOHHbIE U TEXHUYECKHE MEPOIIPUSATHS, HAllpaBJICHHbIE Ha YHEPTocOepeKeHUE U MOBBIILICHHE
HHEProd(PpPEeKTHBHOCTH MPOMBIIIICHHOCTH.

4 DHepreTU4ecKHil ayuT: BUIbI U 3a/Ia4H.

5 Marpuna suepromenemrmenta (ISO 50001).

6 IIpobnembl pa3BUTHs COOCTBEHHON 3HEpreTHUecKoi 0a3pl mpeanpusaTus. IlepcnekTuBbl 1 TEXHUUECKHe
BO3MOYKHOCTH MaJIOH SHEPT€TUKH.

7 OnTumu3anus pexXMMOB YHEPrONOTPeOIeHNUS.

8 TIIpoGnembl TapuHOTO PETYIUPOBAHUS dHEPTONOTpeOIeHUs B PO.

l'[puMepm)le NMPAKTUYCCKHUE 3aJaHUA T l'[pOMe?KyTO'lHOﬁ arrecralum:

3aodaua 1. BLIMOTHUTH YIIPOIIEHHOE TEXHUKO-PKOHOMUYECKOE 000CHOBAHUE CTPOUTEIHCTBA MUHU-TIL] ¢
[y4eTOM BEPOSTHOCTHBIX HAarpy30K.

3aodaua 2. BeiOpaTh SJKOHOMHUYECKH 000CHOBAHHBIN Tapu(] Ha MOTPeOIIEeMbIe YHEPTOPECYPCHI C YUETOM

TEKYIIETO PeXUMa SHEPronoTpeOIeHHUs.




0) [lopsiTok MpoBeIeHNUsI MPOMEKYTOUYHOM ATTeCTALMH, MOKA3aTeJ I U KPUTEPUH
OlleHUBAHMUSL:

[Ipomexxyrounasi arrectanuss NO JUCHUUIUIMHE BKIIOYACT TEOPETHUYECKHE BOIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb OCBOCHHUS OOYYAIOUIMMHUCS 3HAHHUM, M MIPAKTUYECKHUE 3aaHus,
BBISBJISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHI U HaBBIKOB. [IpoBOIUTCS B hopMe IK3aMeHa.

DK3aMeH M0 JaHHOW AMCUUIUIMHE MPOBOJUTCA B YCTHOHM (OpME MO 3K3aMEHAIMOHHBIM
OureraM, KaXAbI M3 KOTOPBIX BKIIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

IMoka3aTe/u U KPUTEPUH OLEHUBAHHUS IK3aMeHa:

— Ha OLICHKY «OTJIHYHO» (5 0ayuioB) — 00y4aromuiicst AeMOHCTPUPYET BHICOKUI YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEeMAaTH4YEeCKOe M TIIyOOKOe 3HaHue
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSAET INMPAKTUYECKHE 3aJaHusi, CBOOOIHO OIEpHpPYyeT
3HAHHUSIMH, YMEHUSMH, TPAMEHSET UX B CUTYaIUSAX MTOBBIIIICHHON CII0)KHOCTH.

— Ha OIEHKY «xopomo» (4 Oanna) — 00OydJarOMIMHCSA JEMOHCTPUPYET CPEAHUN YPOBCHb
C(OPMHUPOBAHHOCTH KOMITCTCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMMOKN, HETOYHOCTH, 3aTPYAHCHHUSI IPU aHATUTHYSCKUX OTIEPAIINSX, TIEPEHOCE
3HAHWI U yMEHUH Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «YyJIOBJIETBOPHUTEJbHO» (3 Oamia) — oOy4JaromMACs IEMOHCTPUPYET
MTOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETECHIIUH: B X0Ji¢ KOHTPOJIBHBIX MEPOTPHUITHN
JOIYCKAIOTCSl OIIMOKH, TPOSBISETCS OTCYTCTBHE OTJACIBHBIX 3HAHWUH, YMCHHM, HABBIKOB,
0OyJaIONTUICS HWCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYJAHCHUS TIPU OINCPHPOBAHWM 3HAHUSMH U
YMEHHSAMHU TIPY UX TIEPEHOCE HA HOBBIC CUTYAITUH.

— Ha OIICHKY «HEeY/OBJIETBOPUTEJNbHO» (2 Oamia) — oOydJaromIMiicss JEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHdYecKoro MmaTepuana, JOMYCKAaeT CYIIEeCTBEHHbIE OMIMOKU, He
MO>KET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/ay.

— Ha OIICHKY «HEeYI0BJIETBOPUTEJbHO» (1 Oamr) — oOyJaroniuiics He MOKET MOKa3aTh
3HaHMUS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHPOpPMAIMK, HE MOXET IO0Ka3aTh
MHTEJUJIEKTyaJIbHbIE HAaBBIKU PEILICHUs IPOCTHIX 3a/1a4.



