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y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa
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[Iporokom ot 20 1. Ne
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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

®opMUpOBaHUE Yy CTYIEHTOB 3HAHUM, MPAKTUYECKUX YMEHUH M HABBIKOB B 00JacTh
yIpaBJIEHUSI CHUCTEMaMM 3JIEKTPOCHAOXKEHHsI C HCIOJIb30BAHUEM COBPEMEHHBIX JIOCTHIKEHUI
HaYKH, TEXHUKH, MEXTyHAPOAHOTO U OTE€YECTBEHHOTO OIBITA B 3TOW 00J1aCTH

2 MecTo JUCHMIIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

Juctumumna «Smart GridS B ropoJCKUX M MPOMBIIUIEHHBIX CETAX» BXOIAWT B 4acTb
y4eOHOro T1aHa, POPMUPYEMYIO YIaCTHUKAMU 00Pa30BaTEIbHBIX OTHOIIEHUI 00pa30BaTEIIbLHOMN
MIpOrpaMMBlI.

JUis  w3ydeHus ~ AWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
cOpPMHUPOBAHHBIE B PE3YJILTATE U3YUECHUS JUCHMIUINH/ IPAKTHK:

OrnepaTUBHO-AUCIETYEPCKOE YIIPABICHUE B AJICKTPOIHEPIETUUECKUX CUCTEMAX U CETAX

MukpornponeccopHble yCTPONCTBA PEIECHHOMN 3aIUTHl K aBTOMaTUKH
Penelinas 3amumTa 1 aBTOMaTUKA JJIEKTPOIHEPTETHUECKUX CUCTEM H CETEN
CoOcTBeHHbIE HY/1bl U BTOPUYHAS KOMMYTALHSI SJIEKTPUYECKUX CTAaHIIUN U TOACTaHIIUN

DNeKTpOonpUBO 000PYIOBAHUS JICKTPUUECKUX CTAHIIUHN U TIOICTAHIIUNA

DNeKTpUUECKHUe CTAaHIIUU U TIOJCTAHIINH

3Hanus (YMEHUS, BIAJICHUs), TIOJTYYCHHBIC TTPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI JUTsl U3yUYCHHS TACIUILTIH/TIPAKTHK:

[Tpou3BocTBEHHAS-TIPEIIUTUIOMHAS TIPAKTHKA

[ToxroToBka K cadue u caaya rocyAapCTBEHHOTO IK3aMeHa

[ToxroToBka K Mporeaype 3aliThl U 3al11Ta BHITYCKHOM KBaTH()UKAIIMOHHOM pabOThI

OnepaTuBHO-IUCIIETYEPCKOE YIPABICHHUE B JIEKTPOIHEPTETHUECKUX CUCTEMAX M CETIX

DnexTpocHabKeHue

3 Komnerenuun odyyaromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s

B pesynbrate ocBoeHus aucuuiuidHbl (Momynsi) «Smart Grids B ropoackux u
IPOMBIIIJICHHBIX CETSAX» 00yUaroIuics JOKeH 001a1aTh CIEAYOIUMU KOMIETEHIIUSAMHU:

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

[IK-5 Cnoco0OeH olleHuBaTh HOPMAallbHbBIE, YTSDKEICHHbIE M IOCIeaBapUMHbBIE PEXUMBI U
JMKBUAMPOBATH aBAPUHHBIE PEKUMBI paOOThl 00BEKTOB NPO(ECCHOHATBHOMN AEATEIbHOCTH

[1K-5.1 Opranu3oBbIBacT [IPOBEICHUE aBapUHHO-BOCCTAHOBUTEIBHBIX 51
PEMOHTHBIX paboT Ha 000PYAOBAHUH OACTAHIIMN
[1K-5.2 [IpoBomuT mnpoduaakTUYECKHEe WCHBITAHUS W OCYIIECTBISET AaHaIM3

(DYHKIIMOHMPOBAHMS YCTPOMCTB peJICHHOM 3allIMTEI M ABTOMAaTHKH




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBseT 3 3aueTHbIX equnul] 108 akax. yacos, B

TOM YHCJIC:

— KOHTaKTHas pabora — 45,2 akaJ. 4acoB:
— aynuTopHas — 44 akaJ. 4acos;

— BHEeayauTopHas — 1,2 akaj. 4acos;
— camocTosiTenpHas padboTta — 62,8 akaz. 4acos;

— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;

dDopMa aTrecraluu — 3a4€CT.

AynautopHas s e
o | xouTakTHas pabora E 5 dopma TeKyLEero
=
Paszen/ Tema % (B akax. yacax) E § Bun 3 KOHTPOJIS Kox
S — s S ©| caMOCTOATENLHOM | yCTIEBACMOCTH ] | oo
A @) g £ paboThI MIPOMEKYTOUHOM
Tex. mab. | mpaxr. z'g aTTeCTaluu
3aH. 3aH. | O &
1. Pazgen 1
Wzydenne
BOTIPOCOB JIJISt
1.1 TeHnmeHUMH pa3BUTHL N
mupoBoii u Poccuiickoii| 8 2 55 CAMOCTOATCILHON | (yypor g keiicy Nel MIK-5.1,
SHepreTHK paboTHI. TIK-5.2
Pemenue keiica
Nel
HWroro no pazneny 2 55
2. Pasnen 2
Nzyuenue
2.1 VHTEepHET SHEpPrHH. BOTIPOCOB JIJIst K5 1
Manass  pacnpeneneHnas| 8 8 10 7,3 | caMOCTOSTEIBHOM CPC1 HK-5. 2’
TeHepanus paboThI '
CPC1
HWroro no pazaeny 8 10 7,3
3. Paznen 3
3.1 OcoOeHHOCTH Wsvaenme
peXUMOB  paboThl  Smart som }(;COB 5 TK-5.1
Grid. IMpeumymiecrral 8 6 6 15 CaMOC?[‘OHTeJiHOﬁ YcTHBIi onpoc HK-5. 2’
Smart Grid mo cpaBHeHHIO AGOTI '
¢ TpaguirionHo O2C P
HWroro no pazaeny 6 6 15
4. Paznen 4
41 Smart Grid B K-5.1
MPOMBIIIIICHHBIX 8 4 4 15 CPC2 CPC2 l'IK-5. 2’
JHEProy3Jax '
Wroro no pazneny 4 4 15
5. Pazmen 5
Nzyuenue
. BOTIPOCOB JIJIst :
51 Smart Crid sl g | 2 | 20 | camocrosrensioii CPC3 TK-5.1,
TOPOJICKUX IHEProysnax TIK-5.2
paboTsI
CPC3
Hroro no pazgeny 2 2 20
6. ITIpoMexyTO4HAsT aTTECTAIHS
6.1 IToaroroBka K IMoaroroBka k K51
MIPOMEXYTOUHOU 8 MPOMEXKYTOUHOMN 3auer HK-5I 2’
aTTeCTalluu aTTeCcTalluu '




Uroro mo pazneny

HWroro 3a cemectp 22 22 62,8 3a4€T

Hroro no aucuuIuinHe 22 22 62,8 3a4eT

5 O0pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIIOTUN B IPENOAABAHUM JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHAsA U
MOJAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOI'MH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
npecTaBiIeHU# Mo Kypey «Smart Grids B ropoJCKHX U MPOMBIIIICHHBIX CETSIX» MPOUCXOIHT C
MCII0JIb30BaHUEM MYJIbTUMEIUINHOTO 000pyA0BaHUS.

Jlexumu TPOXOAAT B TPaguIIMOHHOW (opme, B ¢dopme JEKIUNW-KOHCYIbTAIlUN H
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISAETCS
pe3yNbTaTOM YCBOEHHUS MOJMYyYEeHHOM HH(OpPMAIMK MOCPEICTBOM MOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa U IOMCKa IyTed ero pemeHus. Ha nexuusx — KOHCYNbTALMAX W3JI0)KEHHE HOBOTO
MaTrepuana COIPOBOKIAETCS OCTAHOBKOM BOMPOCOB M JUCKYCCHUEW B MTOMCKAX OTBETOB HA 3TH
BOIIPOCBHI.

[Tpu mpoBeneHNH MPAKTHUECKUX 3aHATHIX HCIONB3YIOTCS padoTa B KOMaHJE U METO/IbI
IT.

CaMocrosTenbHast paboTa CTUMYJIHPYET CTYACHTOB B IIPOIECCE MOATOTOBKU TOMAIIHUX
3a/laHui, NPU PEIICHUH 33/7a4 HAa NPAKTHUUECKUX 3aHATHUSX, MPU MOATOTOBKE K KOHTPOJIbHBIM
paboTaMm U UTOTOBOM aTTEeCTAIUH.

6 YueOHO-MeTOIHUYECKOE 00eceyeHHe CAMOCTOSITEIbHOM PadoThl 00yYaroIHXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecTeueHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Mypowmies, J. FO. Matemaruueckoe obecieuenne CAIIP : yue6noe nocodue / /1. HO.
Mypowmres, U. B. Tropun. — 2-e uzn. nepepad. u gor. — Cankr-IletepOypr : Jlans, 2022. — 464
c. — ISBN 978-5-8114-1573-1. — TekcT : 3neKTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/211466 (mata oOpamenus: 19.03.2025). —
Pexum noctyna: s aBTOpu3. MOJIb30BATEIEH.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Menuxos, A. B. Teopus Hae)KHOCTH 3JIEMEHTOB 3JIEKTPOTEXHUYECKUX KOMILJIEKCOB
U CUCTEM 3JIeKTpocHabkeHus : yuebHnoe nmocobue / A. B. Menukos. - Bonrorpan : ®T'bOY BO
Bourorpaackmii 'AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - Tekcr : anekrponHsbIid. - URL:
https://znanium.com/catalog/product/1087875 (mara oOpamenus: 19.03.2025). — Pexum
JOCTyTA: 1O MOJIITUCKE.

2. KuproxuHn, FO.A. IIpoekTrpoBaHue CUIOBBIX BBICOKOYACTOTHBIX TPAaHC(HOPMATOPOB :
moHorpadus / FO.A. Kuproxun, B.C. Crenanos, C.A. ApmuHoB. - MockBa ; Bonorna :
Nndpa-Unxenepus, 2019. - 152 c. - ISBN 978-5-9729-0312-2. - Tekcer : anexkrponHsiii. - URL:
https://znanium.com/catalog/product/1053407 (mara o6pamenus: 19.03.2025). — Pexum
JI0CTyTa: 1O MOJIHUCKE.

3. Memukos, A. B. Teopust HaZE)KHOCTH JIEMEHTOB JICKTPOTEXHHUYECKIX KOMITJICKCOB
U CUCTEM 3JIeKTpocHabkeHus : yuebnoe nmocobdbue / A. B. Menukos. - Bonrorpan : ®T'bOY BO
Bonarorpanckuit I'AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - Tekcr : anexkrpoHHsi. - URL:
https://znanium.com/catalog/product/1087875 (mara oOpamenus: 19.03.2025). — Pexum
JIOCTYTIA: TI0 HOJIHCKE.



https://e.lanbook.com/book/211466
https://znanium.com/catalog/product/1087875
https://znanium.com/catalog/product/1053407
https://znanium.com/catalog/product/1087875

4. TpewmscoB, B.A. Teopuss HaAeKHOCTH B DJHepretuke. HamneXHOCTh cHCTEM
TeHepaIuy, UCIIOJIB3YIONINX BETPOBYIO U COTHEUHYIO SHEPTHIO : yuel. mocodue / B.A. Tpemsicos,
T.B. Kpusenko. - Kpacnosipck : Cu6. denep. yu-t, 2017. - 164 c. - ISBN 978-5-7638-3749-0. -
Tekcer : anexTponnsiid. - URL: https://znanium.com/catalog/product/1031885 (nara oOparieHwus:
19.03.2025). — PeskuM gocTyIa: mo MmoAImucKe.

5. Kypnan «BecTHuk IOVYpI'Y. Cepus «OHepreTuka»
https://www.powervestniksusu.ru/index.php/PVS
6. Xypnan «DNEKTPOTEXHUUECKHUE CHUCTEMBI u KOMILUIEKCBD». URL:

https://esik.magtu.ru/ru/

B) MeToauuyeckue YKa3aHus:

MeTtoauyeckue ykazaHus npuBeeHbl B puiiokenuu 3 k PIT/I.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
1o Ne orosopa Cpok neiicTBUs JTULEH3UH
IIZ\’/: gfifsfilgﬁazlom Ne 135 o1 17.09.2007 OeccpouHo
7Zip CBOOOJHO pacHpoOCTpaHsieMoe SeccpouHo
1o
STATISTICAB.6 K-139-08 o1 22.12.2008 0eccpoyHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MS SQL Server CBOOOHO pacipoOCTpaHsIeMoe
Management o O6eccpouHo
Studio
Autodesk
AutoCad 2011 K-526-11 01 22.11.2011 6eccpodHo
Master Suite
FSKOMRownac | 1.261-17 or 16.03.2017 Gecepouro
Adobe Reader cBoboaHo paﬁg()CTpaHﬂeMoe 0eccpovHO
FAR Manager CcBOOOIHO pa(l:_liISOCTpaHHCMOC GeccpouHO
Linux Calculate CBOOO/IHO PacTpOCTpanAemoe OeccpouHo

1O



https://znanium.com/catalog/product/1031885
https://www.powervestniksusu.ru/index.php/PVS
https://esik.magtu.ru/ru/

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBanwme xypca CcplIKa

DnexkTpoHHas 0a3a mepHoaNYEeCKUX U3nanui East . A .
View ﬁ\formation SerSices, 000 «MBHUCy» URL: https://dlib.eastview.com/
HanmonansHas ntHQOpMAIIMOHHO-aHATHTHYECKAS
cucreMa — Poccuiickuii MHIEKC HaAy9IHOTO URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
®denepanbHOE rOCYIapCTBEHHOE 00 IKETHOE
yupexaenue «DeaepanbHblii HHCTUTYT URL: http://www1.fips.ru/
POMBIIUIEHHOW COOCTBEHHOCTH)
Poccuiickas ['ocynapcTBeHHas ounbauoTexa. URL:
Karanoru https://www.rsl.ru/ru/4readers/catalogues/
DnekTpoHHbIe pecypcebl ondmuorekn MI'TY um.  |URL:
I".11. HocoBa https://host.megaprolib.net/MP0109/Web

9 MaTepua/ibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIHHBI (MO1YJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOC obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:

1. VYuebHuble ayauTOpuM [ NPOBEIEHUS 3aHATUM JIGKIMOHHOTO THMNA -
MYJIbTHMEIMIHBIE CPEICTBA XPAHEHHUS, IEPEIauH U MPEICTaBICHUS HHPOPMALIUH.

2. YueOHble ayJUTOpUU JUIsI HPOBEACHUS MPAKTHUUECKUX 3aHATHHA, TPYNIOBBIX H
WH/IMBUIYAIbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJISI U MTPOMEKYTOUHOM aTTECTAllMH - JTOCKA,
MYJIbTUMEIUHHBIN IPOEKTOP, FIKPaH.

3. TlomemeHust Ui CaMOCTOSTENBHOW pabOTHl O0yYaromUXcs - TEepPCOHAIbHBIC
xomnbrotepsl ¢ maketom MS Office, Beixomom B MHTepHET M € JOCTYIIOM B DJICKTPOHHYIO
nH(pOPMaAIIMOHHO-00PA30BATENBHYIO CPEly YHUBEPCHUTETA.

4. TlomemeHnue i XpaHEHUS U NPOPUIAKTHUECKOTO OOCIYKUBAaHUS y4eOHOTo
000pyA0BaHUS - CTEJUIAXKH, cei(bI A1 XpaHEHUs y4eOHOTO 000pyJOBaHMSL.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

NMPUJIOKEHME 1
(o0s3aTeNBHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[lo nucuumniMHe MNperyCMOTPEHAa ayAWTOpHas W BHEAyJIUTOpPHAS CaMOCTOSITENIbHAS
paboTa 00yUaroIUXCsl.

IlepeyeHb KOHTPOJIbHBIX BONPOCOB /ISl MOATOTOBKH K 324eTy 0 JUCHHUILINHE!

1. Ilepeuucnure OCHOBHBIE NIPUOPUTETHblE HampaBieHus pazsutus WT B
JEKTPOIHEPreTHKE.

2. TenneHuMu pa3BUTUS MUPOBOI 1 PoCCHIICKOI SHEPreTUKHY.

3. IIpeumymectBa SmartGrid mo cpaBHeHuUt0 ¢ TpaauimonHon OI9C.

4. CwmapTt-cyeTuuKH (MHTEIUIEKTYaJIbHbIE CUETYUKH ) SHEPTOPECYPCOB.

5. ABTOoMaru3upoBaHHas HH()OPMALMOHHO-U3MEPUTENIbHAS CUCTEMa KOMMEPUYECKOTO
YUE€Ta JJIEKTPOIHEPTUU.

6. IIpunnunsl noctpoenus SmartGrid.

7. SCADA-cuctemsl.

8. OcHoBHbIe UHTEep(dENCH Nepeaadyn JAaHHBIX ISl CUCTEM HHTEIUIEKTYyallbHOTO yueTa
HSHEPropecypcosB.

9. OcHoBHBIE TPUHIUIIBI (POPMHUPOBAHUS UHTEPEHCOB Mepeaayn JaHHBIX ISl CUCTEM
MHTEJJIEKTYyaJIbHOTO YUETa SHEPrOpeCypCoB.

10. [IporpamMMHble  MPOAYKTa  y4yeTa, KOHTPOJSl U  yOpaBlIeHUS  OOBEKTOB
AIIEKTPOIHEPI€TUKH.

11. Ocobennoctu pexxumoB padotsl SmartGrid.

12. KiroueBble  3afauu, pemiaeMble CTEHKXONJIEpaMd TPH  BHEAPEHUH CUCTEM
MHTEJJIEKTYaJIbHOTO YUETa YHEPTrOPECYPCOB.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHovHbIe CPeACTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUYHON aTTeCTALMU
a) [lnannpyemble pe3y/abTaThl 00y4eHHsI H OLIEHOYHbIE CPeICTBA [IJI NPOBeAeHHs MPOMEKYTOUYHON ATTeCTANNH:

Kon
WHJUKaTOpa

NHaukaTop 1OCTHKEHUS KOMITCTCHITHI

O1neHOYHBIC CPEACTBA

IIK-5: Cnoco0eH oneHMBaTh HOPMAaJbHblE, YTSKeJIeHHbIe H IOCIeaBapUiiHbIe PeXKUMbI M JUKBHAUPOBATH aBapHMilHbIe PeKHUMbI PadoThI

00LEKTOB I

oecCHOHATBHOM 1eSITeJIbHOCTH

IIK-5.1 Opranu3oBbIBacT MPOBEICHUE Bonpocsl k 3auery:
aBapUIHO-BOCCTAHOBUTEIBHBIX U PEMOHTHBIX 1. Ilepeuncaure OCHOBHbIE IPHOPUTETHBIE HanlpaBieHus pa3Butus UT B
pabot Ha 000PYAOBAHUH MOJICTAHIIUI ANEKTPOIHEPIETUKE.
2. TenaeHIUU pa3BUTHSI MUPOBOM M POCCHIICKOI YHEPTeTHUKH.
3. peumymectBa SmartGrid no cpaBHeHHIO ¢ Tpaauuuonuoin OIC.
4. CmapT-c4eTYMKH (MHTEJUIEKTyaJIbHbIE CUETUYMKH ) SHEPrOpeCypCoB.
5. ABTOMaTu3upoBaHHasi UH(OPMALMOHHO-U3MEPUTEIbHAS CHCTEMAa KOMMEPYECKOTO
y4€Ta 3JIEKTPOIHEPTUH.
6. [puanmner noctpoerns SmartGrid.
I1K-5.2 [IpoBoauT npodunakTHYECKUE UCTIBITAHUS U

OCYIIECTBISIET aHATN3 (PYHKIMOHUPOBAHUS
YCTPOMCTB PEJICUHON 3alUThl U aBTOMATUKHU

Bonpoch! k 33a4eTy:

1. SCADA-cucTeMsl.

2. OcHOBHBIC HHTEPPEICHI ITepeIadn JaHHBIX [Tl CHCTEM WHTEIUIEKTYaIBHOTO yUeTa
HEPTOPECYPCOB.

3. OcHOBHBIC IPUHIUIIBI (HOPMUPOBAHUS HHTEPPEHCOB TIepeavun JaHHBIX JIIS
CUCTEM HMHTEJUIEKTYaJIbHOTO Y4eTa SHEPTrOPECypPCOB.

4. TlporpamMmHBIE IPOJYKTa yueTa, KOHTPOJIS U YIPaBICHUS 0ObEKTOB
JJIEKTPOIHEPrETUKH

5. Ocobennoctu pexxumoB padoTsl SmartGrid.
6. KuroueBble 3a7auu, periaemMble CTEHKXOJIepaMy PU BHEAPEHUU CHCTEM

WHTEJUICKTYAJILHOTO YUeTa SHEPropeCypPCoB.




0) Ilopsizok mpoBeJeHUs] MPOMEXKYTOYHOM ATTECTALMM, MOKA3aTeJM M KPUTEPHHU
OLlCHUBAHMUSL:

[TpomexyTouHas aTTecTalus 1Mo IUCHUIUIMHE BKIIIOYAET TEOPETUYECKUE BOIIPOCHI,
MO3BOJISIOIINE OIICHUTh YPOBCHD YCBOCHHSI OOYYAIOIIIMMHUCS 3HAHUIA U BBISIBIISIFOIIINAC
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, POBOIUTCS B opMe 3adera.

3aueT Mo JAaHHOUW NUCUUIUTHHE MTPOBOAMUTCS B YCTHOU (hopMe coOeceIoBaHUS M BKITIOYACT
2-3 TeopeTudyecKux BOmpoca.

Kpurtepun onenku:

—«3a4TEHO» — CTYJCHT JJOJIKEH 3HaThb OCOOEHHOCTH HampaBlieHUs « DJIEKTPOIHEPreTHKa
U DJICKTPOTEXHUKAY;

—«He 32a4TEeHO0» — CTYJCHT He MOXKET IT0Ka3aTh 3HAHUS HA YPOBHE BOCIPOU3BEICHUS U
00BSICHEHUS I/IH(bOpMaI_II/II/I, HC MOXCT MMOKAa3aTh HHTCIVICKTYAJIbHBIC HABBIKHW PCIICHUS IIPOCTHIX
3ajad.



MNMPUJIOXKEHHUE 3
(o0s3aTeNBHOR)

Metoanuyeckue yKa3aHus 1Jisl CTYJIeHTOB

ITo 3apanHOM cxeme puc. 1.1 B COOTBETCTBUM C 33JJaHHBIM BapHAHTOM OIIPEIEIUTE:

1) onTuManpHOE pacnpeeieHue aKTUBHBIX MOIIIHOCTEH FeHEpPaToOpoOB C YUYE€TOM MOTEpPh
MOIIIHOCTH; 0€3 ydera MOTeph MOIIHOCTH B PACHpPECIUTEIbHBIX CETSAX IPOMBIIUIEHHOTO
JHEproysja IMpH PA3JIMYHBIX YCIOBHUSX CBSI3M C DHEPrOCUCTEMOM PEXKUMAX METOAOM
MOCIIE0BATEIBHOIO YTXKEICHUS MyTeM COIMOCTABJICHUS PACUETHBIX 3HAaYeHUil koddduurenta
3amaca yCTOMYMBOCTH C HOPMATUBHBIMU 3HAUCHUSIMHU.

Ui

AT

!

Puc. 1.1. Cxema cucTeMbl 3J1€KTPOCHA0KEHNS TPOMBIIITIEHHOT'O MIPEANPUITHS ¢ COOCTBEHHBIMU
HCTOYHUKAMH JIEKTPOIHEPTUU

I I3

Pacuer Ha npuMepe BapuanTa Ne 21

[Io wucxonubiM naHHbIM BapuaHta Ne2l (mpwi. 1, 2, 3) HauepTUTh cXemy
anextpocHabxkenus B [IBK «KATPAH».

1. OnpenenuTes ONTHUMAaNbHOE pACHpENEeHUEe MOIIHOCTEH MEXJIy TeHepaTopamu
COOCTBEHHBIX 3JIEKTPOCTAHIIMIA MTPOMBIIIIICHHOTO MPEITPUATHS.

Bo Bknaake «I'eneparope» («Pacuéry — «Ilapamerps» — «I'€HepaTops») YCTAaHOBUTH
¢axok «YUUThIBaTh CEOECTOMMOCTh Ha KaXXJIOM OTPE3KE XapaKTEPUCTHKU», 00s3aTeIbHO BO
BKJIaJKe «/IuHamuka» Toro ke okHa «[lapameTpsl pacueray cOpoCUTH Bce (PIIaXKu.

B oxne «Ontummszanus» (puc. 2) («Ontumuzanus» — «ONTUMU3ALNS O aKTUBHOM
MOIITHOCTH»):

- BO BKJIaAKe «OnNTUMHU3aIUsA» yCTAHOBUTH «YCJIOBUS CBSA3M C DHEprocucreMon» - «C
525»;

- BO BKiIagke «Ontumuszanus» ycTaHoBUTh «CtoumocTs 1 kBT-uacy anexkTposHepruu B
COOTBETCTBUU C npmiiokeHrueM Ne2 — 2,82 py0.;

- BO BKJIaake «OnTuMu3anusy) YCTAaHOBUTb OIpaHMYEHHsS IO MPUEMY MOIIHOCTHU H3
sHeprocucteMsl - «PaBHO: 351» (orpaHMuyeHHs MO NPUEMY MOIIHOCTH M3 3HEPrOCUCTEMBI
OIpENIENSI0TCA aBTOMAaTHUECKH);
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[ OATUMHIALMWA | CanicTea raHapaTopos ]
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FHEPIOCHCTE MY ﬁ MBT g pacnpansnuTeneew ot |0 MET

HMpoms-HER ONTHMMSBLKE

rhdﬂEﬂEHHHE JBTESETE HE IRONNYATSUEE IHERrocacTeHE B A8HHOM PEXARE,. B TEYRHHIE 1 uata

MpMEENEHHEE SATRATE HE SKONMNYATALRE SHERMOCMCTEME B AAHHOM PEXHME, B TEUSHMA 1 yaca
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Puc. 2. 3amanue ycnoBuii CBSI3U C SHEPTOCUCTEMOM

- Bo BKJIanke «CBoiicTBa TeHEpPAaTOPOB» 3a1aTh TEXHHKO-DKOHOMHYECKHUE MOIETH IS
redepatopoB: ['1 - 2xT-20 (manee mo Texcty — 1I'1 u 2I'1), I'2 - TBD-63, I's - T-20 (puc. 3) B
COOTBETCTBUHU C NpuiioxeHueM Ne 4.

(v e |2

OnTHHMaaUMa CEOACTER FEHEPATOPOR

Cx@ra npoekTa
Hopan cote =

[exeparop

+ | ooDoEMTe
XRPAKTEEHCTHEY

.| ynanuTte
KRDAKTEOMCTHEY

Wert  fwerz  [Werd |werd  Jwers |Wwert  [Wer? [Werd  werd |wert0
M owHoCT! 15 17 8 19 20
Pacon |15 125 135 140 145 150
CromocTy 270 272 274 269 267 267
i '
CUUBCTEYIOUSA HBIPIKE MEHENaTOPS PeKOMBHOYEHES HEMDLIHS FEHEDaToPE
o m
. L S S—— 1 . — =

Puc. 3. 3amanue TEXHUKO-9KOHOMHYECKHUX XapaKTEPUCTUK FEHEPATOPOB

Haxarp kHONKYy «OnTUMH3HpOBaTh» (ONpeneseHre ONMTHMAIbLHOTO paclpeelieHus
MOITHOCTEH MKy HCTOYHHKAMH 0€3 ydeTa ImoTeph MOIHOCTH). B pe3ynbrare pacuera moxyanm
3HaueHuss B nomsax «CoOcTBeHHOe  mpow3BOACTBOY», «lloTepu  snmeKTposHEpruu B
pacrpeeuTeNbHbBIX CEeTAX», «3aTpaThl Ha HMIIOPT JIEKTPOIHEPTHH», «3aTpaThl Ha TEHEPAIHIO
ANEKTPOIHEPTUM», «3arpaThl Ha TMepenady »JIeKTpodHeprum», «CyMMmapHBIC 3aTpaTtb» U
«PexoMeHyemast Harpy3ka reHepatopoB» (puc. 4).



Hanee, 3anaB mar 1 MBT u HaxkaB KHOTIKY «JloonmTUMU3anus», ONPeIeIuTh ONTUMATbHOE
pacmpezesieHue MOIITHOCTEH MEXKIy TeHepaTOpaMy MPOMBIIIICHHBIX YJICKTPOCTAHIINNA C YYETOM
NOTEPh AKTUBHOW MOIIHOCTH B PACHpPEICIUTENBHBIX CETAX CHCTEMBI JIIEKTPOCHAOKECHUS
IpeanpusaTHs 4epHOU Metamurypruu. [1o pesynbTaram pacuera 3a)MKCHPOBATH T€ KE 3HAUCHUSI.

Onpenenuth 3HAYCHUS TIOKa3aTeNe JIJIsl CYIIECTBYIOMIETO PEKUMA.

JisT KaXJI0ro 3HAYEHUS MOIIHOCTH, NMPUHUMAEMON W3 JHEProcUcTeMbl, T.e. 351 —
395 MBT, ¢ marom 1 MBT noBToputh pacuersl. [lomydeHHbIe 3HaY€HHS CBECTH B TaOI. 1 — 2.

- .
OnTumMuzayma | ? ﬂ:h]

.

ONTUMHZELMA l CeOMCTEA reHEpaTOpoE ]

DJCHOBHEBIE NOKAZATENW, 00 ONTUMMSALMK:

HCnoBUs cEA3M CymmapHas Harpyska (434.34271193270 MBT CoficTeeHHoe npovzeoncteo |110.69510358885 MBT
C AHEQrOCHCT EMaMu:
C 525 = MoTpesnaHue 1z - MoTepu 31EKTPOaHERrMM
| = sneprocicremy  |329.45490602287 MBT g pacrpenenuteneHux cersx |3B07297679023E MET
cToMMocTe 1 kBT uac:
2.62 e

i MpUEEOSHHEIE ZATPATE HE 3KCMAYSTALMI0 3HEArOCHCTEMEl B ASHHOM PEXUME, B TeUeHUW 1 uaca.
OrpaHHYEHMA;
|PagHo: ~| gﬁggfgg'aﬂgmfm 829062, 83496450 pyg. 35‘;%@?'&;@;&?53””*‘3 2010382060001 s
323 il BT 3aTpatsl Ha Nepeaaqy

anexrpoaeprn 1637657945484 pyg CyrmapHeie saTparel [1146477,710439¢ e

JCHOBHEBIE NOKAZATENW, NOCNE ONTHMIAZELLAM:

M 0 CymMapHas Harpyaka [434.33665038251 MBT CogcTeerHoe npowseoncteo|110,71607632058  MBT

ONTUMWEELMA C YUETOM NOTEDE MoTpesneHue 1 MoTepu 3NEKTROIHEQTAKM =
SHEQrOCHET EMbl 328,4435B576081 MBT B PECHPEOENHTENEHbIX CETAX 5.622930688887E  MEBT

!:II'IpCILIJ,EHHaﬂ ONTHMKHZaUKMA

HpMBE.ﬂEHHbIB FATPATE HE IKCNNYATAUMKD 3IHepMOCHCTEMEl BE OBHHOM DEMMME, B TEHEHMH 1 uaca.

3aTnaTte Ha HMNOPT 3EI.T[CIEI.TbI Ha reHepaduo Ii
e Inekrpoaean - |G29030,8554454€ by hetonaeneetn T [203080,05423268 e

FaTpaTte Ha Nepeaaqdy = o
anexrpoaeprn [16420.833770862 pys YrmapHLe saTpaT [1148631,7434980  pys

Puc. 4. OHTI/IMI/ISaHI/Iﬂ pexKruMa CUCTCMbI 3JICKTpOCH8.6)KCHI/I$I MPOMBIINIJICHHOT'O MPEAIPUATUS

Tabmuna 1
Pe3ynbpTathl pacuera
CobcTBeHH 3arpatsl
IIpuem u3 3arparsl Ha 3arpatrbl Ha
oe [ToTep Ha CymMmmapHbIe
CHCTEMBL, Ipou3BOAC | U, MBT MpHEM 5/, rnepenavy FeHepatio 3arparsl, pyo.
MBr TBO, MBT pyo. 3/3, pyo. 2/, pyo.
CyniecTBYIOIUN PEXUM
360 | 111,342 | 3,911 | 102460507 | 11029,26 | 201550,63 | 1237184,96
OnTuMasbHBIN PEXUM 0€3 yUdeTa MoTeph

351 120,351 3,769 | 1000857,74 | 10627,48 211150 1222635,22
352 119,349 3,782 | 1003505,31 | 10665,93 | 209890,93 1224062,17
353 118,349 3,8 1006141,94 | 10716,11 | 208635,38 1225493,43
354 117,35 3,818 | 1008776,89 | 10766,81 | 208055,33 1227599,03
355 116,35 3,836 | 1011409,31 | 10817,19 | 207355,63 1229582,13
356 115,35 3,854 | 1014040,89 | 10868,95 | 206655,88 1231565,72
357 114,35 3,873 | 1016670,78 | 10921,25 | 205956,06 1233548,1
358 113,35 3,891 | 1019298,15 | 10973,26 | 205256,19 1235527,61
359 112,35 3,91 1021924,68 | 11026,67 | 204556,27 1237507,62
360 111,35 3,929 | 1024548,69 11079,8 203910,93 1239539,42
361 110,35 3,948 | 1027171,85 | 11134,34 | 202380,87 1240687,06




| 4,603 | 111598577 | 12980,85 | 158881,78 |

305 | 7631 1287848,4
OnTUMaJIbHBIN PEXUM C YUYETOM IIOTEPh
351 120,351 | 3,769 | 1000857,74 | 10627,48 211150 1222635,22
352 119,349 | 3,782 | 1003505,31 | 10665,93 | 209890,93 1224062,17
353 118,349 3,8 1006141,94 | 10716,11 | 208635,38 1225493,43
354 117,35 3,818 | 1008776,89 | 10766,81 | 208055,33 1227599,03
355 116,348 | 3,832 | 1011421,93 | 10806,06 | 206800,69 1229028,68
356 115,346 | 3,846 | 1014064,45 | 10845,72 | 205463,16 1230373,33
357 114,344 3,86 | 1016704,44 | 1088582 | 204125,63 1231715,89
358 113,344 | 3,878 | 1019336,87 | 10936,8 | 202790,74 1233064,41
359 112,34 3,889 | 1021976,86 | 10967,31 | 202327,54 1235271,71
360 111,338 | 3,904 | 1024609,28 | 11008,73 | 20071445 1236332,46
361 110,35 3,948 | 1027171,85 | 11134,34 | 202380,87 1240687,06
395 76,31 4,603 | 1115985,77 | 12980,85 | 158881,78 1287848,4
Ta0nuua 2
PexoMeH1yeMble 3HaYEHHUs 3arpy3Ku F€eHepaToOpoB
I, I, I3, T4, 111, 21,
Hpuemns | \p | MBr | MBr | MBr | mBr |12 MBT|Te MBri
CHUCTCMBI, > ™
MBT OHTI/IMaJ'IBHBII/I PECIKUM 663 yqua OHTI/IMB.J'IBHBII/I PECIKUM C yLIeTOM
IIOTEPh IIOTEPh
360 20 60 20 20 20 60 20 20
351 20 60 20 19 20 60 20 20
352 20 60 19 19 20 60 19 19
353 20 59 19 19 20 59 19 19
354 20 58 19 19 19 59 19 19
355 20 57 19 19 18 59 19 19
356 20 56 19 19 18 59 19 18
357 20 55 19 19 18 59 18 18
358 20 54 19 19 15 59 19 19
359 20 53 19 19 14 59 19 19
360 20 52 19 19 20 52 19 19
361 20 60 20 20 20 60 20 20
395 13 | 37 | 13 | 13 13 | 37 | 13 | 13
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TexHUKO-2KOHOMHYECKUE MO/JIEIN T€HEPATOPOB

Puon = 6 MBT

P, MBT 4 5 6

Do, M° 44 47 50

S, py6./m° 234 235 233
Puon = 12 MBT

P, MBt 8 9 10 11 12

Do, M® 61 65 69 74 77

S, py6./m° 351 358 342 347 354
Puon = 20 MBT

P, MBt 13 15 17 18 19 20

Do, M 115 | 125 | 135 | 140 | 145 | 150

S, py6./m° 270 | 272 | 274 | 269 | 267 | 267
PHOM:32 MBT

P, MBT 14 18 20 24 26 30

Do, M° 177 | 195 | 205 | 220 | 229 | 235

S, py6./m° 240 | 240 | 232 | 245 | 241 | 234
Puon = 40 MBT

P, MBt 25 | 27 | 29 | 30 | 32 | 36 | 39 | 40

Do, M 163 [ 171 | 176 | 182 | 188 | 201 | 212 | 216

S, py6./m® | 331 | 335|337 | 336 | 332 | 330 | 330 | 329
Puon = 63 MBT

P, MBt 37 | 40 | 43 | 46 | 48 | 51 | 54 | 60

Do, M 177 | 189 | 202 | 214 | 222 | 235 | 248 | 260

S, py6./m® | 360 | 365 | 362 | 361 | 354 | 353 | 353 | 350
PHOM:100 MBT

P, MBT 82 | 85 | 86 | 88 | 90 | 92 | 95 | 100

Do, M° 217 | 225 | 229 | 234 | 237 | 248 | 250 | 265

S, py6./m® | 321 | 325 | 325 | 333 | 330 | 329 | 327 | 326

[Tpunoxenue No4



