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Paboyas nporpamma cocrasiena Ha ocHope PI'OC BO - Gakanaspuar 110 HanmpapjeHHIO
noarorosiu 13.03.02 DaexrposHepreTrka 1 31eKTpOTEXHMKA (prKa3 MunodpHayku Poccun ot
28.02.2018 r. Ne 144)

Pabouas mporpamma paccMoTpeHa M onoOpeHa Ha 3acemaHmm  Kadeupsl
DNeKTPOCHAOKEH S IPOMBIILIEHHBIX IPEATNPUATHIH
09.02.2024 r., mporokosn Ne 3 1)
3ag. xadempoi A.B. Bapranosa

PaGoyast nporpamMma ono6pena meroauueckoi komuccueid UDuAC

13.02.2024 r., nporoxon Ne 4 (7/
Tpencenarems //Jflld/ é/ B.P. Xpamimnu

Pabouas nmporpamma cocraBJieHa:
3aB. kadeapoit DI, kauz. TexH. HayK / A.B. Bapranosa

Penensenr:
3aM. HadanbHuka DTO

AO «<MATHUTOT'OPCKUM T'MITPOME3y %/;PO JIutBUHOB

R,

= @ Oy
W o
<V W T4

\..

S
KAHUENAPYA)

L]



JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamma mepecMoTpeHa, o0CykaeHa U ogoOpeHa mis peanusaruu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KECHHSI TPOMBIIIICHHBIX TPEIPUITAN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas mporpamma mepecMOTpeHa, oOCykaeHa U ojoOpeHa Juisi peanusanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHA0KEHUS IIPOMBIIUICHHBIX MPEITPUIATHN

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma mepecMoTpeHa, o0CyXkaeHa U ojoOpeHa st peanusanuu B 2027 - 2028
y4eOHOM ToIy Ha 3acelaHuu Kaeapbl IEKTPOCHAOKEHHS TIPOMBIIIICHHBIX MTPEANPHSITHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

PaGouast mporpamma mepecMoTpeHa, o0CcykaeHa U ogoOpeHa mis peanusaruu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Iles1u ocBOEHUSI I CHUTLTHHBI (MOLYJI51)

dbopMupOBaHHE y CTYJIEHTOB 3HAaHUM, MPAKTUYECKHMX YMEHUN M HABBIKOB B 00JacTH
MPOEKTUPOBAHUSA  PACHPEHCIUTEIbHBIX  YCTPOMCTB  BJEKTPOCTAHIMHA W IOJCTAHIIUH,
JJIEKTPUYECKOTO OCBEILEHHUS, a TakkKe B 00JIACTH MOJEIHPOBAHUS PEKUMOB CHUCTEM
AJNIEKTPOCHAOXKEHUS C HCIIOJIB30BAHUEM COBPEMEHHBIX JOCTH)KCHUN HAyKH, TEXHHUKH,
MEXIyHapOJAHOTO U OT€YECTBEHHOT'O OIBITA B ATON 00JIacTH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOIi POrpaMMbl

Hucummumaa CAIIP B aieKTposHepreThke BXOAMT B 4YacTh Y4eOHOro IUIaHa,
bopMHpyeMyI0 yUaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpPaMMBbl.

Jns  W3ydeHUs  JUCHUIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLHUILINH/ IPAKTUK:

DNEeKTPUYECKHE CTAHLIUU U TIOJCTAHIIUH

MaremaTnueckue 3a1a4u SJHEPreTUKN

[IporpaMMupoBaHu€e B UHKEHEPHOM JIEJIE

VY4yebHas - 03HaKOMUTENbHAs PAKTHKA

3nanus (YMEHUsI, BIaJICHUs ), TIOJYYCHHbIC MPH M3YYCHUU TAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XOIUMBI JUIsl U3yUCHUS UCHUILINH/TIPAKTHK:

[TonroToBka K npoueaype 3aluThl U 32111 Ta BHITYCKHOM KBaIH()UKALMOHHOM paboThI

IlonroroBka k ca4ye u cjada rocyapCTBEHHOTO 9K3aMEHA

[Ipon3BoACTBEHHAS-IPEAAUIIIOMHAS ITPAKTHKA

VYnpasiieHHue KaueCTBOM MIEKTPUUECKON SHEPTUH

OnepaTuBHO-IUCIIETYEPCKOE YIPABICHHUE B 3JIEKTPOIHEPTrETHUECKUX CUCTEMAX U CETIX

HanexHoCTb cucTeM 3J1eKTPOCHA0KEHUS

Smart Grids B ropoJICKUX U POMBIIUICHHBIX CETIX

OnexkTpocHab)eHHe

3 Komnerenuun ody4aromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHHu s

B pesynbraTte ocBoenus aucuumiuHbel (Moxyisi) «CAIIP B snexkTposHepreThke»
oOyyaromuiics JoKeH 001a1aTh CIeAYOIIMMU KOMIETEHIIUSIMHU:

KO)I HHJUKaTopa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

[IK-3 CnocobGeH mnpuHMMATh ydyacTHE B TPOEKTUPOBAHMM OOBEKTOB NPO(ecCHOHATBHOM
JESTEIIbHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHMUYECKOM
JIOKyMEHTaluel, cooioas pa3iuyHble TeXHUYEeCKHe, 3Heprod((HeKTUBHbBIE U IKOJOTHUECKUE
TpeOOBaHUS U TMPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pEIIEHUH, a Takke OoQOpMIATh
TEXHUYECKYIO JOKYMEHTAIIMIO Ha Pa3IUYHbIX CTAAMIX Pa3pabOTKU MPOEKTa

[1K-3.1 Pa3pabatbiBaer U 0oQopMIISIeT KOMIUIEKTHI MPOEKTHOHM u paboueit
JOKYMEHTAIlUM IPOCTBIX Y3JI0B CHCTEMBl 3JIEKTPOCHAOXKEHUS OOBEKTOB
KalHuTaJbHOTO CTPOUTEILCTBA

[1K-3.2 BoiOupaer ontuManbHblE TEXHMYECKHME peIIeHus Uil  pa3paboTKu
OTIENbHBIX pa3[eIOB Ha pa3IUYHbIX CTaJAUAX TPOEKTAa CHCTEMBI
AIEKTPOCHAOKEHUS 00BEKTa KATUTAILHOTO CTPOUTENILCTBA

[1K-3.3 Bri6upaer o6opyioBanue 1isl OTAETBHBIX pa3/ieloB IPOEKTa Ha pa3INuHbIX
CTagusiX TPOEKTUPOBAHUS  CUCTEMBbI  DIIEKTPOCHAOXKEHUS  OOBEKTOB
KaluTaJbHOrO CTPOUTEILCTBA

[IK-4 Cnocoben pa3pabaTbiBaThb M KOPPEKTHUPOBAaTh JOKYMEHTHl 10 JKCIUTyaTallu
HIIEKTPOTEXHUUECKOT0 000PYI0BAHUS

I1K-4.1 |BLIHOJ'IH$I€T YEePTEKM JIEKTPUUECKUX CXEM M BHOCUT B HUX U3MECHCHUS.




[1K-4.2

OcymecTBisieT BeAeHUE CIY>KEOHOW W TEXHUYECKOW JOKYMEHTAIluU
DIIEKTPUUECKOTO Hexa (moapasaenenns) TOC




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBsAeT 3 3aueTHhIX equnul] 108 akan. yacos, B

TOM YHCJIC:

— KOHTaKTHas pabora — 54,15 akan. yacos:
—aynutopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. gacos;
— camocTosiTenpHas padota — 36,15 aka. yacos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K dK3ameHy — 17,7 akaj. yac
dopma arTecTaluy - SK3aMEH

AynautopHas 3 =
o | KOHTaKTHAs paborta E 3 Dopma TeKyILEero
=
Paznen/ Tema § (B axaz. vacax) E = Bux o KOHTPOIIA Kon
S 3 © | caMOCTOSITeTHhHON | YCIIEBAEMOCTH H
JIACITATIIAHEI 5 [ . | KOMIIEeTeHIIMK
@) g & paboThI TIPOMEKYTOUHOU
Tlex mab. | mpakT. =g aTTecTaluu
" | 3amn. 3aH. O =
1. Pazgen 1
TIK-3.1,
1.1 OO6mue TMOHATUA O TIK-3.2,
CAIIP: CTpyKTYypa,| 6 3 5 TIK-3.3,
MOJIXO/IBI K pa3paboTKe TIK-4.1,
TIK-4.2
Hroro no pazaeny 3 5
2. Paznen 2
2.1 Buenpenue CAIIP s
pelieHus 3amad B 00JacTH TIK-3.1,
3JIEKTPOIHEPTETUKU: TIK-3.2,
ucropus, coBpeMeHHbIe| 6 3 5 TIK-3.3,
CAIIP, ocHOBHBIE 00JaCTH TIK-4.1,
MPUMCHEHHUS u TIK-4.2
BO3MOKHOCTH
HWroro no pazngeny 3 5
3. Paznmen 3
TIK-3.1,
3.1 llpumenenune CAIIP st TIK-3.2,
pemieHus 3amad B obOnactu| 6 2 5 TIK-3.3,
INEKTPOIHEPTETUKI TIK-4.1,
TIK-4.2
HWroro no pazneny 2 5
4. Paznen 4
TIK-3.1,
Brimonnenue CP- TIK-3.2,
41 CAIIP . pacteral g 2 6 5 1, moAroToBKa K CP-1, AKP-1 TIK-3.3,
CBETOTEXHUYECKOHN YacTH AKP-1 TK-4.1
TIK-4.2
HWroro no pazaeny 2 6 5
5. Pasgen 5
TIK-3.1,
5.1 Ocobennoctu paboOTHI ¢ Brimonnenne CP- TIK-3.2,
CAIIP B| 6 4 8 5 2, IOATOTOBKA K CP-2, AKP-1 T1K-3.3,
3JEKTPOIHEPTETHUKE AKP-1 TIK-4.1,
TIK-4.2
Hroro no pazneny 4 8 5

6. Paznmen 7




6.1 CAIIP pacuera u

MK-3.1,

ONTUMHM3ALUN PpEXUMOB Brimonnenne CP- TIK-3.2,
CHUCTEM 3JIeKTpocHaOxeHus| 6 3 20 11,15] 3, moaroToBKa K CP-3, AKP-1 TIK-3.3,
U DJIEKTPOIHEPTreTUYECKUX AKP-1 TIK-4.1,
CHCTEM TIK-4.2
Uroro no pazneny 3 20 (11,15
7. IIpoMexxyTOUYHAs aTTECTALUS
TIK-3.1,
TIK-3.2,
Z.le}g{?)grorosxa K 3auery of o Hozxgl;i?;oTBKa K 3auer ¢ omeHKOI TK-3.3
H Y TIK-4.1,
TIK-4.2
Uroro mo pazneny
Uroro 3a cemectp 17 34 136,15 SK3aMeH
Hroro no aucuuIuinHe 17 34 136,15 9K3aMeH




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanu3anMyd  OpeAyCMOTPEHHBIX BHJIOB y4eOHOHM paboOThl B KadyecTBe
o0pa3oBaTelbHbIX TEXHOJOTUI B mpenonaBanuu quctumuinael «CAIIP B anexkTposHepreTuke»
UCIIOJIB3YIOTCA TPAAULIMOHHASA U MOAYJIBHO-KOMIIETEHTHOCTHAS! TEXHOJIOTUH.

[lepenaua HEOOXOAMMBIX TEOPETUUYECKMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
npeacraBienuii mo kypcy «CAIIP B 35IeKTpOsHEpPreTuKe» MPOUCXOAUT C HCIOIb30BAHHEM
MYJIbTUMEAUHHOTO 000PYI0BaHHUSL.

Jlekiu TPOXOASAT B TpaauuuoHHOW (opme, B dopme NEKUUH-KOHCYIbTALUN |
npoOiieMHbIX Jekuuid. Teopernueckuid marepuall Ha MPOOJEMHBIX JIEKLIUAX SBISETCS
pe3yJbTaTOM YCBOCHHUS MOJYYEHHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIPOCA M IOMCKA IyTel ero pemeHus. Ha nexkuusx — KOHCYJbTalMsSIX H3J0KEHHE HOBOTO
MaTepuaa COIPOBOKIAAETCS IOCTAHOBKOM BOIPOCOB M JUCKYCCHUEH B IIOMCKAX OTBETOB HA ITH
BOITPOCHI.

[Tpu nmpoBeneHNN MPAKTHYECKUX 3aHIATUAX UCIONB3YIOTCS padoTa B KOMaH/E ¥ METOMAbBI
IT.

CamocTosTenbHas paboTa CTUMYJIHPYET CTYJEHTOB B IIPOLIECCE MOATOTOBKU JIOMAIIHUX
3a/laHui, IPY PELICHUH 337a4 Ha MPAKTUYECKUX 3aHATHUAX, NPU MOJATOTOBKE K KOHTPOJIbHBIM
paboTam 1 UTOTOBOM aTTECTAIUH.

6 YueOHO-MeTOAMYeCKOe 0O0ecredeHue CaMOCTOSITeIbHOM padoThl 00y4aroIMuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA 1JIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITHHBI (MO1YJIs1)

a) OcHoBHas TUTEpPaTYypAa:

1. BapranoBa, A. B. CucremMbl aBTOMaTM3UPOBAHHOIO MPOEKTUPOBAHUS B
AIIEKTPOIHEPIreTHKE: aBTOMAaTU3MPOBAHHOE CO3/IaHUE CXEM paclpeleIUTEeNbHbBIX YCTPOUCTB
HanpspkeHueM 6-220 kB moHusuTensHBIX mojacTaHnui  yueb.mocodue / A. B.Bapranosa, E.

A.ITanoBa. — MarauToropck : M3n-Bo Maruuroropck. roc. Texs. yH-ta uM. I.J11.Hocoga, 2019. —
78 c.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. Menuxos, A. B. Teopust Haie’KHOCTH 3JI€MEHTOB IEKTPOTEXHUYECKUX KOMITJIEKCOB
U CHCTEM 3JIeKTpoCcHaOXeHus | yueoHoe mocodue / A. B. Menukos. — Bonrorpan : ®T'BOY BO
Bousrorpaackuii 'AY, 2019. — 96 c. — ISBN 978-5-4479-0193-6. — Tekcr : anexktponHsIit. - URL:
https://znanium.com/catalog/product/1087875 (mara o6pamenus: 20.03.2024). — Pexum
JOCTyTa: 1O MOJIIHUCKE.

2. KuproxuHn, FO.A. IIpoekTrpoBaHue CHIOBBIX BBICOKOYACTOTHBIX TPAaHC(HOPMATOPOB :
monorpadus / FO.A. Kuproxun, B.C. Cremano, C.A. ApmuHoB. - MockBa ; Bosorna :
Nudpa-Umkenepus, 2019. — 152 c¢. — ISBN 978-5-9729-0312-2. — Tekcr : anekrponHsbiid. — URL:
https://znanium.com/catalog/product/1053407 (matra oOpamenus: 20.03.2024). — Pexum
JOCTyTA: O MOJIUCKE.

3. TpemsicoB, B.A. Teopus HaaexHOCTH B »Hepreruke. HagexxHoCTh cucteM
reHepalni, UCIOJIb3YONIMX BETPOBYIO U COTHEUHYO SHEPIHIo : yueb. mocooue / B.A. Tpemsicos,
T.B. Kpusenko. — Kpacnosipck : Cu6. dpenep. yu-t, 2017. — 164 c. - ISBN 978-5-7638-3749-0. —
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1031885 (nara obpareHus:
20.03.2024). — Pexxum nocTyna: mo HOAIHUCKE.

4. Kypnan «BecTHuk IOYpI'Y. Cepus «JHEpPreTHKay. URL:
https://vestnik.susu.ru/power/issue/archive (mara ooparmenus: 20.03.2024).



https://znanium.com/catalog/product/1087875
https://znanium.com/catalog/product/1053407
https://znanium.com/catalog/product/1031885
https://vestnik.susu.ru/power/issue/archive

5. XKypnan «INEKTPOTEXHUUYECKHE CHUCTEMBI u KOMILJIEKCHD». URL:
https://esik.magtu.ru/ru/ (nara oopamenus: 20.03.2024).

B) MeToan4yeckue yKazaHusi:
Meroandeckue yka3zaHus IpuBeAeHbI B mpuiioxkennn 3 k PIT/I.

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip ¢B0001HO pacrnpocTpansemoe [10 0EeCCPOUHO
STATISTICA B.6 K-139-08 ot 22.12.2008 0eccpoyHo
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

MS SQL Server

Management cB00OIHO pactpoctpansemoe [10 06eccpodHo
Studio

Qsjlt‘;d&i;éféﬁzd K-526-11 ot 22.11.2011 GeccpouHo
?SE%H Kommac 71-261-17 ot 16.03.2017 GeccpouHo
Adobe Reader ¢B00O0HO pacrpocrpansemoe [10 0EeCCPOUHO
FAR Manager ¢B0001HO pacupocTpanseMmoe I10 0eccpoyHO
LibreOffice cB000HO pacnpocTpansemoe I[10 0eccpoUHO
Linux Calculate ¢B000JIHO pacrpocrpansgemoe 10 0eCCPOUHO

HpO(l)eCCI/IOHaJ'lI)HbIe 0a3bl JAHHbIX I/Il-[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbI
HazBanue kypca Cchlika

QHGKTpOHHaH Oa3a NEPpUOAUYICCKUX W3IaHUI

East View Information Services, OO0 «MUBUC» URL: https://dlib.eastview.com/

Hanuonanbuas

HHPOPMAIIMOHHO-aHAJIUTHNYCCKAasA cucremMa  — . . .
¢ pv HV URL.: https://elibrary.ru/project risc.asp
POCCI/II/ICKI/II/I HNHICKC Haquoro I_II/ITI/IpOBaHI/ISI

(PMHLI)

ITouckosas cucrema Akanemust Google (Google

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

denepanpHOE  TOCYIAPCTBEHHOE —OIOKETHOE
YUpeKIACHUE «DenepanbHBIN unctutyt|URL: http://www1.fips.ru/
MPOMBIIIUICHHOH COOCTBEHHOCTH

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIUILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG oOecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:


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

1. VYwuebuble ayauTropuu Ui TPOBEIACHHS 3aHATHA JIEKIMOHHOTO THMA -
MYJIbTUMEINIHBIE CPEICTBA XPAHCHHUSI, TIEpEadd U PECTABICHUS HHPOPMAIIHH.

2. Y4eOHBbIE ayIUTOPUU MJIsi TPOBEACHUS TMPAKTUUYECKUX 3aHATUN, TPYIIOBBIX H
WHAUBUIYAITBHBIX KOHCYJIbTAIHMMA, TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOM aTTECTAIlMH - JIOCKa,
MYJIbTUMEAUNHHBIN MPOEKTOP, IKPaH.

3. ITlomemienuss Ui CaMOCTOSATENBHOM paboOTHl O0yYaromuXcs - MEepCOHAIbHBIC
komibioTephl ¢ makerom MS Office, Beixogom B MHTEpHET M C IOCTYNOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHnue uisi XpaHEHUS M MPOPUIAKTHYECKOTO OOCIYKMBaHUS YYEOHOTO
000DVIIOBAHUS - CTEIIAXKH. cei bl M1 XpaHEeHHU V4EeOHOTO 000DV IOBAHHUSL.



NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[To  gucummumue — «CucTeMbl — aBTOMATU3MPOBAHHOTO  IPOEKTHPOBAHUSA B
AIIEKTPOIHEPTETUKE» MPETYCMOTPEHO MPOBEACHUE AayAUTOPHOW KOHTPOJIBHOW paboThl u 6
VH/IMBUYaJIbHBIX 3a/1aHUH U1 00y4YaroMXCsl.

AyauTopHasi KOHTpoJbHasi padora (AKP):

1. HasoBure, Kakue H3MEPHUTEIbHbIC MPUOOPHI
yCTaHOBJIEHBI Ha npucoeanHenun BJI 220 kB?

2. HaszoBurte, Kakue H3MEPHUTEIbHBIE HPUOOPHI
ycTaHoBJIeHbI Ha npucoearnHenun KJI 6 kB?

3. HazoBute, kakue H3MEpHUTEIbHBIE HPUOOPHI
yctaHoBieHbl Ha ipucoenunenny TCH (BBog BH)?

4. HazoBuTe, Kakue H3MEpUTEIbHBIE MPUOOPH W MPHOOPHI ydeTa JOJDKHBI OBITh
YCTaHOBJIEHBI HAa IPUCOEIMHEHUHY CUHXPOHHOTO JIBUTaTeNs HapsbKeHUeM Bhiiie 1 kB?

5. HaszoBurte, Kakue H3MEpHUTEIbHBIE HPUOOPHI M TPUOOPHI ydeTa IOJKHBI OBITH
YCTaHOBJICHBI Ha MPHUCOSAMHEHUH CUJIOBOTO TpaHcopmaTopa ¢ pacuierieHHo oomorkoir HH
(BBOJI HU3KOTO HaNpsbKeHUs)?

6. Kakyto cxemy momkna npenioxutsh CAIIP B coorBeTcTBUM ¢ TpeOOBaHUSMU HOPM
MPOEKTUPOBAHUA UIA pacCHpelesuTeNIbHOro ycrpoiictea BH  mpoxogHoit moacraHuuu
HanpsbkeHueM 35 kB ¢ 4 npucoenunenusiMu, Ipu ycioBuu, yTo Ha PY npennonaratorcst yacteie
KOMMYyTanuu Tpancopmaropa? HazoBute HOMEp 1 MOJTHOE HA3BAaHUE CXEMBI.

7. Kakyto cxemy nomkHa npenioxutsh CAIIP B cooTBeTcTBUM ¢ TpeOOBaHUSMU HOPM
MPOEKTUPOBAHUA JUIsl  paCHpeNesUuTeNIbHOrO ycrporictBa BH  TpaH3uTHON moacTaHUuUH
HanpsbkeHueM 35 kB ¢ 6 npucoeanHenussMu? HazoBute HoOMep U MOJHOE HA3BaHUE CXEMBI.

8. Kakyro cxemy momkHa npemioxutsh CAIIP B cooTBeTcTBHH ¢ TpeOOBAaHUSMHU HOPM
IIPOEKTUPOBAHMS ISl pacpefennTenbHoro yerpoictsa CH y310Boi OACTaHIIMK HAIPSDKEHUEM
110 xB ¢ 5 npucoeaunennsimu? HazoBute HOMEp U TOJTHOE Ha3BaHUE CXEMBI.

9. Kakyto cxemy nomxkHa npeanoxutb CAIIP B cooTBeTcTBHU ¢ TpeOOBaHUAMU HOPM
MPOEKTUPOBAHUSA JIJISL paclpeaeauTenbHoro ycrporcrsa BH y310B0# noacTaHIUKM HAIPSIKEHUEM
110 kB ¢ 12 npucoenunennsmu? Ha3oBuTe HOMep U MOJHOE HA3BAaHUE CXEMBI.

10. Kakyro cxemy moipkHa npemioxuts CAIIP B cooTBeTcTBUU ¢ TpeOOBaHHUSIMH HOPM
IIPOEKTUPOBAHUS ISl paclpefeuTeNnbHOro yerporicrsa BH y310B0# noacTanuny HanpsskeHUEM
220 xB ¢ 4 npucoenuaenusmu? HazoBuTe HOMEp U TIOJTHOE Ha3BaHUE CXEMBI.

11. MuHHUMAaJIBHO AOMYCTUMBIM TOK OTKIIFOUEHUS MOKET OBbITh Y BhIKItOUarTenei Ha PY 10
kBcliw=126xkAuT,=0,07¢c

a)20 kA

0) 25 kA

B) 31,5 KA

r) 50 kKA

12. MuHHMMaNbHO JOMYCTUMBIH HOMHUHAIBHBIA TOK BBIKIIOYaTenss Ha BBoge 10 kB
cunooro Tpanchopmaropa TPJIH-25000/110 cocraBmnser:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

13. MuHHMMaNBbHO JOMYCTHMBIM HOMMHAIBHBIM TOK BBIKItOYarenas Ha Boge 110 kB
cunooro tpanchopmaropa TPJIH-25000/110 cocraBmnser:

a) 630 A

6) 1000 A

B) 1600 A

=

npuOOpsl yueTa JOJDKHBI OBITH

=

npuOOpsl yueTa JOJDKHBI OBITH

=

npuOOpsl yueTa JOJDKHBI OBITH



r) 2000 A

14. MUHUMAJIBHO JIOMYCTUMBIH TOK 3JEKTPOJWHAMHYECKONH CTOMKOCTH MOXKET OBITH Y
BeIkIrouaresei Ha PY 220 kB c lho =21 kA uT.=0,02 C

a)20 kA

0) 25 kKA

B) 31,5 kA

r) 50 KA

15. MuHUMAaJIBHO JTOMYCTUMBIA TOK OTKJIFOUCHHS MOKET OBITh y BbIKJIIOuUaTene Ha PY
220kBcluo=21xkAuT.=0,02c

a) 35 kA

6) 50 kKA

B) 102 kKA

r) 125 kA

16. MUHUMaJIBHO JIOMYCTUMBIH TOK 3JEKTPOJAWHAMHYECKONH CTOMKOCTH MOXKET OBITH Y
BoeIkIrouarerei Ha PY 10 kB c 1o =126 kAuT.=0,07 C

a)35 kA

6) 50 kKA

B) 102 kA

r) 125 kA

IIpumepHbIe camocTosITe/IbHbIE PAGOTHI:

CP-1 «CAIIP cBeTOTEeXHMYECKOH YACTH JIEKTPOYCTAHOBOK)

OcylecTBUTh pacyeT NPOKEKTOPHOIO OCBEUICHHS OTKPBITOIO pacHpeiesIUTENbHO
ycrpoiictBa moncraniuu 110/10 kB ¢ ucnonb3oBanreM mporpammHoro obdecneuenus Dialux,
€ClIU IJIaH NOJCTAaHLUM NpPUBEJEH Ha pucyHKe. IIpuBecTH IiaH pacCTaHOBKH IMPOXKEKTOPHBIX
MauT, yKa3aTh TUIIbl CBETUJIBHUKOB U Jamil. [IpuBecTu miaH ¢ n300paxxeHueM U30IMHHM.

CP-2 «CAIIP cxem pacnpelejJUTeJbHbIX YCTPOMCTB 3JIEKTPOCTAHUMI H
MOACTAHLMIDY

Ha ocHoBanmum Texandeckoro 3ananus ¢ ucnoab3oBanueM CAIIP «OPY CAD» u «3PY
CAD»:

- paccyuTaTh TEXHUKO-3KOHOMHUYECKHUE MOKA3aATEIN;

- BbIOpaTh ONTHUMAJBHYIO CXEMY pacHpeleTUTEeIbHOrO YCTpOMCTBAa  IJIaBHOM
ITOHU3HUTEIILHOM NIOJICTAHIINY;

- pa3paboTath oHONMMHENHHYO0 cxemy ['TIII;

- OCYILIECTBUTH pPacyeT TOKOB KOPOTKOT'O 3aMbIKaHHS;

- OCYILIECTBUTH BBIOOD U NpoBepKy obopynosanus PY BH u HH;

- CIIPOEKTUPOBATh COOCTBEHHbIE HYX bl IIOJICTAHIINH.

1. O6mas xapakTepucTHKA paiioHa pa3MelieHus1 MOJACTAHIIUMN

1.1 Mecropacnonoxenue [1C VYpan

1.2 Penved mmomanku I1C PaBuuHHbBIH

1.3 I'pyHTBI Cyrnunkn

2. Texunyeckue noxkaszarenu IC

2.1 MoruHoCTh TpaHchopMaTOpoOB 40 MBA

2.2 Tur 1 KOTMYECTBO TPaHCPOPMATOPOB 2xTPJIH-40000/110

2.3 ['maBHBIE CXeMBbI 2JEKTPUUECKUX COeTUHEHUN OnunapHas

CEKI[MOHUPOBAHHAS

2.4 KonunuecTtBo npucoenunennii Ha cropoue BH 6

2.5 3PVY-10 kB - 4-x ceKIMOHHOE, PACCUNTAHHOE Ha YCTAHOBKY 52 sUeeK BaKyyMHBIX
BBIKJIIOYATEIIEH

2.6 KomnnuectBo orxomsmux auHuii — 4BJ1

2.7 ITA npunsita npu KonuuecTse npucoenuHenuii 110kB Oonee nByx



CP-3 «OnruMusanusi peXKUMOB  PadOTbl  CHCTEM  JJIEKTPOCHAOXKeHHsi ¢
Cc00CTBEHHBIMH HCTOYHUKAMH 3JI€KTPOIHEPT UM

Jns  3amaHHONl  CXeMBbI  3JEKTPOCHAOXKEHHS €  COOCTBEHHBIMM  HCTOYHHUKAMH
AJIIEKTPOIHEPTUH, OCYIIECTBUTHh MOUCK ONTHUMAIBHOTO pacCHpe/eNieHUs aKTHUBHBIX MOIIHOCTEH
Mexay reHeparopamu snektpoctaniuii B [IBK «KATPAH», ecnu TeXHHMKO-3KOHOMUYECKHE
MOJIeNI TYpOOTE€HEPaTOPOB UMEIOT CIICAYIOIINIA BU:

TexHUKO-?KOHOMHYECKUE MO/JIEIN T€HEPATOPOB

Prow = 6MBT
P, MBT 4 5 6

Do, m° 44 47 50
S, py6./m° 234 235 233

wom = 12 MBT
P, MBr 8 9 10 11 12
Do, M° 61 65 69 74 77
S, py6./m° 351 358 342 347 354
Prow = 20 MBT
P, MBr 13 15 17 18 19 20
Do, M° 115 | 125 |[135 |140 |145 |150
S, py6./m® 270 | 272 | 274 |269 |267 |267
Puow = 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
Puow = 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
Puow = 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

Pion = 100 MBT
P, MBT 82 |85 |8 [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

IlepeyeHb BONPOCOB I POMEKYTOYHOM AaTTECTALMH:

1. [epeuncnure ocHOBHBIE IeaU aBToMaTu3anuu npoektupoBanus CIC. C moMombIo
IIPUMEHEHHNS KAKUX TEXHOJIOTMH UX MOXKHO JOCTUYb?

2. JlaliTe ompejiereHWE TOHSATHIM: TPOCKTHBIE OINEpanus M Mpolenypa, MPOSKTHBIE
pelIeHre U MapIIPyT, STall U CTaAUs IIPOECKTUPOBAHUS.

3. Kakuie BUpI MPOEKTHBIX MPOIIEAYP MOTYT OBITh Hcroib30BaHbl B CATIP?

4. Kakue »Tambl BXOJAT B THIOBYIO cxeMmy npoektupoBanus? IlpuBenure ux obmacth
Ha3HA4YEeHUs] U OCHOBHBIE (DYHKITHH.

5. Kakue TumnoBsle 3a71auu aBTOMAaTU3aLUHU POEKTUPOBaHMs XapaktepHsl it OPY CAD



u 3PY CAD?

6. B uéM 0COOEHHOCTH MapajlieNbHOrO (CMEIIAHHOTO MPOCKTUpOBaHUs)? [l Kakux
SHEPreTUYeCKUX 00BEKTOB €r0 MOKHO IPUMEHUTH?

7. Ilepeuncnure npeumyniectsa U Hepocratku texHoiorun CAD/ CAM/CAE. B uém
3aKIJIIOYAI0TCS OCHOBHBIE TPYIHOCTH UX BHEJIPEHUS B JIEKTPOIHEPreTUKeE?

8. Kakumu cBoiicTBamMM  o0JiafjaeT CHUCTEMa  JJIEKTPOCHAOKEHHS Kak  OOBEKT
npoektupoBanua? Kak onu BinustoT Ha cozganue CAIIP?

9. Kakue 3anaun CAITP OPY CAD u 3PY CAD oTHOCATCS K pOpMAaTH3yEeMbIM, a KaKue —
K TpynHO ¢GopmanuzyeMbiM? Kakue npumMenstoTces: pexkuMbl B pabote CAIIP B 3aBucumocTu ot
XapakTepa U CTETICHH Yy4acTHs YelioBeKa U UcroJib3oBaHust DBM?

10. B uém 0COOEHHOCTH HHCXOMAIIEr0 M BOCXOAsIIEro mnpoekrupoBaHus? Kak sto
yuutsiBaetcs npu coznanuu CAIIP? [IpuBenute npumepsl.

11. Maiite onpenenenust oobecneunBaronuM nojacuctemam CAIIP. Kak cBsizanbsl Mexy
co0oii Texandeckoe u nmporpammuoe ooecrnieuenuss CAITP OPY CAD u 3PY CAD?

12. Kakue moacuctembl CAIIP MOXXHO OTHECTHM K OOCITYXHBAIOIIMMH, a KaKHe — K
IPOEKTUPYIOIUM?

13. IlpuBenqute  mpumMepsl  KOMIOHeHTOB U KomiuiekcoB  CAIIP  cuctem
AJIEKTPOCHAOKEHUSI.

14. TlepeuncnuTe OCHOBHBIE MPOOJIEMBI MPOCKTHPOBAHUS CHUCTEM 3JIEKTPOCHAOKEHUS.
Kakoe Bnusitnue onu okaseiBaroT Ha co3nanre CAITP OPY CAD u 3PY CAD?

15. Kakas undopmarnusi Heobxonuma ansi coctaBieHus TOO 3MeKTpUYecKOd YacTh
AIIEKTPOIHEPTETUIECKOTO 00BeKTa?

16. Kakue ocHoBHbIe 3amaun npoektupoBanus COC HE0OXOAMMO aBTOMATH3UPOBATH B
nepByto ouepenb? [louemy?

17. Kakue »Tambl M CTaJuU MPOCKTUPOBAHUS AIIEMEHTOB CHCTEM JIJIEKTPOCHAOKECHHS
pernamenTHpoBaHbl? Kakum o0pa3oM ux Jrydlie aBTOMaTU3UPOBATh?

18. Kakue npombiniuienHble mporpamMmmubie naketsl CAITP Bam u3BecTHBI? CpaBHUTE UX
OCHOBHBIE€ BO3MOKHOCTH U 00JIaCTh IPUMEHEHUS.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3yabTaThl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /IS NPOBeAeHHsI IPOMEKYTOYHOM ATTeCTAllUM:

Kon
WHJMKaTOpa

Nunukatop JoCTHXEHUS
KOMIIETEHIIUN

O1eHOYHEIE CpeacTBa

IIK-3: Cnoco0eH NpMHUMATH y4acTHe B NMPOEKTHPOBAHUM 00bEKTOB NMPOGecCHOHAIBHON /JAeATeJbHOCTH B COOTBETCTBHM € TE€XHUYECKHM
3a/laHieM ¥ HOPMATHBHO-TEXHHYECKOHl [JOKyMeHTauueil, co0/aas pa3iudyHble TeXHUYeCKHe, IHeproddeKTUBHbIE M IKOJIOTHYECKHE
TPeOOBaHMSI M NMPOBOAUTH 000CHOBAHME MPOEKTHBIX PellleHUil, a Tak:Ke 0pOPMJISITh TEXHUYECKYI0 TOKYMEHTAIMI0O HA Pa3IHYHBIX CTATHAX
pa3padoTKH NPOEKTA

[1K-3.1

PazpabateiBaer  © oopmisier
KOMIUICKTBI HPOCKTHOW H paboueit

JOKYMEHTAIlMd  TMPOCTBIX  Y3JIOB
CHUCTEMBI IIEKTPOCHAOKCHHS
00BEKTOB KalTUTaJILHOTO
CTPOMUTENHCTBA

Bonpocs! U151 TOATOTOBKY K NPOMEKYTOYHOM aTTeCTALNH:

1. Ilepeuncnute OCHOBHBIE MLieaM aBToMatu3anuu mnpoektupoBanus COC. C nomouisio
IPUMEHEHHUS KAKUX TEXHOJIOIMH X MOXHO JOCTUYb?

2. JlaiiTe ornpeJieieHUe OHATUAM: IPOEKTHBIE ONEpalis U Ipoleypa, IPOEKTHbIE pelIeHHE U
MapLIpyT, 3Tall U CTausl IPOCKTUPOBAHUSI.

3. Kakue Buibl IPOEKTHBIX MPOLEAYP MOTYT ObITh UCTIONb30BaHbl B CAIIP?

4. Kakue »sTambl BXOJIAT B THIIOBYHO cXxeMy IHpoektupoBanus? IlpuBeaure ux oOnactb
Ha3HAYEHUsI U OCHOBHbBIE (DYHKIIUH.

5. Kakue TumoBsie 3a1a4n aBTOMaTH3AIMK poekTHpoBanus xapakrepusl st OPY CAD u 3PY
CAD?

6. B uéM 0cOOEHHOCTh MapaJICIbHOTO (CMEIIaHHOTO TPOSKTUPOBAHUS)?
HHEPreTUYECKUX OOBEKTOB €ro MOKHO IPUMEHUTH?

7. llepeunciaure npeumyiectBa W Hemoctatku texHojorun CAD/ CAM/CAE. B uém
3aKJIIOYAI0TCS OCHOBHBIE TPYIHOCTH UX BHEJIPEHHUS B AJIEKTPOIHEPIETUKE?

Jms  kakux

3agaHus 118 CaMOCTOATEIBHBIX PaldoT:

CP-2 «CAIIP cxem pacnpeeuTeJbHbIX YCTPOMCTB 3JIEKTPOCTAHIUI U MOACTAHIM D)

Ha ocHoBanuu texuudeckoro 3ananus ¢ ucrnonb3oBanueMm CAIIP «OPY CAD» u «3PY CAD»:
- pa3paboTtath omHoNMHHEHHYIO cxemy ['TIIT;
- CIIPOCKTHPOBATH COOCTBEHHBIE HYXKIbI OJICTAHIIHH.




Kon WHauKaTop AOCTUKEHUS
. OueHouHbIe CpeICTBA
MHAMKATOpa KOMIIETEHIMH

O0mas xapakTepucTUKA pailoHa pa3MelleHu sl MOACTAHIIMU
1.1 Mectopacnonoxenue [1C Ypan
1.2 Penved mmomanku I1C PasauHHEBIT
1.3 I'pyHTBI CyrinuHku

2. Texunueckue noxkaszarenu IC
2.1 MomHoCTh TpanchopMaTopoB 40 MBA
2.2 Tun u Konu4ecTBo TpaHchOpMaTOPOB 2xTPIH-40000/110
2.3 ['maBHBIE CXEMBI SJEKTPUIECKUX COCTMHEHUN OnunapHas
CEKIIMOHUPOBaHHAs
24 KonunyecTBo npucoenunenuii Ha cropone BH 6
2.5 3PVY-10 kB - 4-X cekIMOHHOE, paCCYMTaHHOE HA YCTAaHOBKY 52 sYeeK BaKyyMHbIX
BBIKJIFOYATEIIEH
2.6 KommnuectBo oTtxomsmux auauii - 4 BJI
2.7 ITA npunsTta npu koandectBe npucoennnennit 110 kB 6onee 1Byx
AyIuTOpPHAasi KOHTPOJIbHas1 padoTa:
Kakas u3 cxeM BBIIIOJTHEHA BEPHO:
a) 0) B)




Kon

NHpukatop JoCTHXKEHUS

OneHouyHble CpeaCTBA

UHIMKATOpa KOMIIETCHIIMH

I1K-3.2 Bribupaer onTUMalbHbe |  Bompocsl A MOArOTOBKH K MPOMEKYTOYHOH ATTECTALUM
TEXHUYECKHE peuieHus g | 1. IlpuBenute npumepsl KoMIoHeHTOB U KoMiuiekcoB CAIIP cucreM anekTpocHaOXeHUs.
pa3paboTKU OTAEIBHBIX pa3zenoB Ha| 2. [lepeuncnaure OCHOBHBIE NPOOJIEMBbI MPOEKTUPOBAHMS CUCTEM 3JeKTpocHaOxeHus. Kakoe
Pa3IUYHBIX CTaTUSIX MPOEKTA | BIMsIHME OHM OKa3biBatoT Ha co3nanue CAITP OPY CAD u 3PY CAD?
CUCTEMBI anekTpocHaOxenus | 3. Kakue npomslinienHsle nporpamMubie nakeTsl CAIIP Bam u3BecTHbI? CpaBHUTE HX
o0BbeKTa KaIllUTaJIbHOTO [ OCHOBHBIE BO3MOXKHOCTH U 00JIaCTh MPUMEHEHHUSI.
CTPOMTENBCTBA

3agaHus 1J151 CAMOCTOSITEIbHBIX PadoT:

CP-2 «CAIIP cxem pacnpeae/MTeIbHBIX YCTPOHCTB 3JIeKTPOCTAHIMI M MOJACTAHIUID)

Ha ocHoBannn texandeckoro 3ananus ¢ ucroiab3oBanmueM CAIIP «OPY CAD» u «3PY CAD»:

- paccuuTaTh TEXHUKO-DKOHOMUYECKHE IT0KA3aTENH;

- BBIOpAaTh ONTHUMAJIBHYIO CXEMY pAaCIpeleIUTeIbHOTO yCTPOMCTBA IIABHOM MOHMU3UTEIBHOU
MOJICTAHIUH;

YcnoBus 3a/1auu IpUBEACHBI B HHUKaTOpe 4. 1.




Kon
WHJIUKaTOpa

NHpukatop JoCTHXKEHUS
KOMIIETEHIINH

OneHouyHble CpeaCTBA

CP-3 «OntuMu3anusi pe;XuMoB padOThI CHCTeM 3JIEKTPOCHAOKEeHHMsl € COOCTBEHHBIMU
HCTOYHMKAMH JIEKTPOIHEPTr UM

Jlnist 3ajaHHOM CXEMBI JIEKTPOCHAOKEHUsI ¢ COOCTBEHHBIMH HMCTOYHHMKAMHU SJIEKTPOIHEPTHH,
OCYLIECTBUTH ITOMCK ONTUMAJIBHOIO PACIIPEAEICHUS AKTUBHBIX MOLIHOCTEN MEXy FeHepaTopaMu
anexktpoctanuuii B [IBK «KATPAH», eciiu TeXHUKO-3KOHOMUYECKHE MOJENIN TypOOreHepaTopoB
UMEIOT CJIENYIOIINN B

TexHUKO-3KOHOMHYECKHE MOJCITH IrCHECPpaTopoB

Piow = 6 MBT
P, MBT 4 5 6
Do, m° 44 47 50
S, py6./m° 234 235 233
Piow = 12 MBT
P, MBT 8 9 10 11 12
Do, M 61 65 69 74 77
S, py6./m° 351 358 342 347 354
Piow = 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
Puow = 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




Kon
WHJIUKaTOpa

NHpukatop JoCTHXKEHUS
KOMIIETEHIINH

OneHouyHble CpeaCTBA

Piow =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

Priow = 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

Prion =100 MBT
P, MBt 82 | 85 | 8 | 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

AyIUTOpHasi KOHTPOJIbHAA padoTa:

1. Ha3zoBure, kakue u3MepuTelbHbIE MPHOOPHI M IPUOOPHI yueTa AOJKHBI ObITh YCTaHOBJIEHBI
Ha npucoenunennu BJI 220 kB?

2. HazoBuTte, Kakue U3MEpHUTEIbHBIE IPUOOPHI U MMPHOOPHI YUeTa JOKHBI OBITh YCTAaHOBJICHBI
Ha npucoenunennu KJI 6 kB?

3. HazoBuTte, Kakue U3MepHUTEeIbHBIE TPUOOPHI U MMPHOOPHI YUYeTa JOKHBI OBITh YCTAaHOBJICHBI
Ha npucoenunenuu TCH (BBog BH)?

4. HazoBure, Kakue U3MepUTENbHbIE TPUOOPHI U MPUOOPHI yueTa JOHKHBI ObITh YCTaHOBIIEHBI
Ha MPUCOEIMHEHUN CUHXPOHHOTO JIBUraTellsl HanpskeHueM Bole 1 kB?

5. HazoBute, kakue n3MepuTelbHble TPUOOPHI U MPUOOPHI YUETa JOJKHBI OBITH YCTaHOBIIEHBI
Ha MPHUCOEAMHEHUH CUIJIOBOTO TpaHchopmaropa ¢ paciueruieHHoid ooMotkoit HH (BBox HU3KOTO
HanpspKeHus )?

6. Kakyro cxemy pomkHa mnpemioxuts CAIIP B cooTBeTcTBUM € TpeOOBaHUSAMH HOPM
MPOEKTUPOBAHUS I paclpelienuTesbHoro  ycrpoiictBa BH  mpoxonHoil  mojctaHimu




Kon
WHJIUKaTOpa

NHpukatop JoCTHXKEHUS
KOMIIETEHIINH

OneHouyHble CpeaCTBA

HanpspkeHueM 35 kB ¢ 4 npucoequHeHus MU, TIpy yCJIOBUH, 4TO Ha PY npenmnonaratorcs yacTbie
KOMMyTanuu Tpancopmaropa? HazoBute HOMEp U MOJTHOE HA3BAaHUE CXEMBI.

7. Kakyro cxemy nomkHa mpemtoxuTb CAIIP B cooTBeTcTBHM ¢ TpeOOBaHUSMHU HOPM
MPOEKTUPOBAHUA JUIsl  paclpeleiuTeNbHOro ycrpoiictea BH — Tpan3utHOM mnoacTtaHuuun
HanpsbkeHueM 35 kB ¢ 6 npucoeanHenussMu? HazoBute HOMEp U MOJHOE HA3BaHUE CXEMBI.

8. Kakyrw cxemy nomkHa mnpemtoxkute CAIIP B COOTBETCTBHM ¢ TpeOOBAHHSIMH HOPM
MIPOEKTUPOBAHUS ISl pacrpenenuresbHoro ycrpoiictsa CH y310Boi moACTaHIIMK HANIPSAKEHUEM
110 kB ¢ 5 npucoeaunenusmu? HazoBute HOMEp U MOJTHOE Ha3BAHUE CXEMBI.

9. Kakyro cxemy nomkHa mnpemanoxutb CAIIP B cooTBeTcTBHUM ¢ TpeOOBaHUSIMH HOPM
MIPOEKTUPOBAHUA ISl pACIPEACIIUTENBHOTO ycTpoiicTBa BH y3510B0Oi MoCTaHIIMK HANIPSY)KEHUEM
110 kB c 12 npucoeaunenusimu? Ha3oBute HOMEp U MOJTHOE HA3BAHUE CXEMBI.

10.Kakyro cxemy pnomkaa mpemioxutbh CAIIP B coorBercTBHM C TpeOOBaHUSIMU HOPM
MIPOEKTUPOBAHUS JIJIsl paclpeneNuTesIbHOro ycrpoiictea BH y3:10Boii oacTaHIIMM HaNpsHKEHUEM
220 xB ¢ 4 npucoequaenusiMi? Ha3oBUTE HOMEp M TIOJTHOE Ha3BAHUE CXEMBI.

I1K-3.3

BreiObupaer  obopynoBaHue s
OTJICNBHBIX Pa3JIeJIOB TPOEKTa Ha
pa3IMYHbIX CTaIusIX
MIPOCKTHUPOBAHHUS CHCTEMBI
ANEKTPOCHAOKEHHS 00BEKTOB
KaIUTaIHbHOTO CTPOUTEIIHCTBA

Bonpocsl )i NOATOTOBKH K MPOMEKYTOYHOM aTTeCTAINM

1. Kakwue 3amaun CAIIP OPY CAD u 3PY CAD oTtHOCATCS K opMaIU3yeMbIM, a KaKue — K
TpyaHo (opmanuzyembiM? Kakue mpumensitorcs pexxumbl B padore CAIIP B 3aBHCHMOCTH OT
XapakTepa M CTETICHH Y4acTHs YeJIOBeKa M MCToJib3oBaHust DBM?

2. B 4éM 0COOEHHOCTH HUCXOJSIIETO U BOCXOAIIETO MpoeKkTupoBanus? Kak 3To yunuTsiBaeTcs
npu coznanuu CAIIP? IlpuBenure npuMepsl.

3. Haiite omnpenenenusi obecneunBatomum noacucreMam CAIIP. Kak cBsizanbl Mexay coOoi
TexHnueckoe u nporpammuoe ooecrnieuenuss CAITP OPY CAD u 3PY CAD?

4. Kakue mnoacucrembl CAIIP MOXHO OTHECTH K OOCITYXHBAIOUIUMH,
MIPOEKTUPYIOIIHUM?

a KakKu€ — K

3agaHus 1J151 CAMOCTOSITEIbHBIX PadoT:

CP-2 «CAIIP cxem pacnpeae/MTebHBIX YCTPOHCTB 3JIeKTPOCTAHIMN M MOJACTAHIUII»

Ha ocHoBannm Texandeckoro 3ananus ¢ ucroiab3oBanmueM CAIIP «OPY CAD» u «3PY CAD»:
- OCYLIECTBUTH PACcyeT TOKOB KOPOTKOT'O 3aMbIKAHNUS;




Kon
WHJIUKaTOpa

NHpukatop JoCTHXKEHUS
KOMIIETEHIINH

OneHouyHble CpeaCTBA

- OCYIIECTBUTH BBIOOP M MpoBepKy obopynoBanus PY BH n HH.
VYcnoBus 3a1aun IpuBEACHbI B MHAUKaTope 4.1.

AyIUTOpHasi KOHTPOJIbHAsA padoTa:

1. MuHuMAaNbHO JOMYCTHUMBIN TOK OTKIIFOUEHHUSI MOXKET OBbITh y BhIKIIOUaresneit Ha PY 10 kB ¢
lho=126 kAuT.=0,07cC

a)20 kA

0) 25 kA

B) 31,5 KA

r) 50 kA

2. MuHMManbHO JOMYCTHMbIM HOMMHAJIBHBIA TOK BbIKJItouyaTesns Ha BBoje 10 kB cuioBoro
tpancpopmaropa TPJIH-25000/110 cocrasiser:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

3. MuHMManbHO JONMYCTUMBIH HOMUHAJIBHBIA TOK BBIKIOYaTens Ha BBojae 110 kB cuioBoro
tpancpopmaropa TPJIH-25000/110 cocrasnser:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

4. MuHMMaIbHO JONMYCTUMBI TOK JJIEKTPOJMHAMUYECKOW CTOMKOCTH MOXET OBITh Yy
BeIkiTrouareneii Ha PY 220 kB ¢ lno=21 kA uT.=0,02 c

a) 20 kA

0) 25 KA

B) 31,5 kKA

r) 50 KA

5. MuHMMaIbHO JOMYCTHUMBIN TOK OTKJIFOUEHHUSI MOXKET OBbITh y BhIKItoUyaTesned Ha PY 220 kB ¢




Kon
WHJIUKaTOpa

NHpukatop JoCTHXKEHUS
KOMIIETEHIINH

OneHouyHble CpeaCTBA

lio=21xkAuT.=0,02¢C
a) 35 kA
0) 50 kKA
B) 102 kKA
r) 125 KA

6. MHUHMMAanbHO JAOMYCTUMBIM TOK JJIEKTPOJMHAMHYECKONH CTOMKOCTH MOXKET OBbITh Y
BeIxroyareneil Ha PY 10 kB c lho=126 kAu T.=0,07 c

a) 35 kA

0) 50 kA

B) 102 kKA

r) 125 kA

IIK-4: Cnioco0en pa3padarbiBaTh 1 KOPPEKTHPOBATH IOKYMEHTHI M0 IKCILIYATALUH JIEKTPOTEXHHYECKOT0 000PYy10BaHUA

[1K-4.1

Bremonuser YCPTECIKHU DJICKTPUICCKUX
CXEM M BHOCHUT B HUX UBMCHCHMU.

Bonpoch! /151 MOATOTOBKYU K MPOMEKYTOYHO# aTTeCTAllNU:

1. Kakas wuHbpopManusa HeoOxoauma g cocTaBieHus T1OO dIIEKTpUYECKOW YacTu
AIIEKTPOIHEPTETHUECKOTO 00BheKTa?

2. Kakue ocHoBHbIE 3a1auu npoekTupoBanus COC HE0OXOAUMO aBTOMAaTHU3UPOBATH B MEPBYIO
ouepens? [Touemy?

3. Kakue ortambl W CTaAuW MPOCKTHPOBAHHS DSJIEMEHTOB CHCTEM OJICKTPOCHAOKEHUS
pernameHTupoBanbl? Kakum 00pa3oM ux Jaydliie aBTOMaTU3UPOBATH?

3agaHus 1J1s1 CAMOCTOSITEIbHBIX PadoT:

CP-1 «CAIIP cBeTOTEXHHYECKOH YACTH 3JIEKTPOYCTAHOBOK»

OcCyIIecTBUTh pacdyeT MPOKEKTOPHOTO OCBEUIEHUS OTKPBITOTO PacIpeleIUTENbHO YCTPOCTBa
noacrannuu 110/10 kB ¢ ucnons3oBanuem mporpammuoro obecneueHus Dialux, eciam muian
MOJICTAaHIIMY NIPUBENIEH HA pUcyHKe. [[pyBECTH IUIaH pacCTaHOBKM IPOKEKTOPHBIX MayT, yKa3aTh
THUIIbI CBETUIILHUKOB U Jlami. [IpuBecTH miaH ¢ H300pa>keHuEM H30JIMHUM.




0) Ilopsimok mpoBeJeHUs] MPOMEXKYTOYHOH ATTECTALMU, NMOKA3ATeJIM U KPUTEPUH
OLlCHUBAHMWSL:

[IpomexyTouHass aTTecTalus MO JUCIHHUIUIMHE BKJIIOYA€T TEOPETHUYECKHE BOIPOCHI,
MO3BOJIAIONINAE OIICHUTh YPOBCHb YCBOCHHS OOYYAIONIMMHCS 3HAHWA W  BBISBIISIOIINC
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, POBOIUTCS B JOpME 3aUeTa.

3aueT Mo JAHHOU NUCHUIUIMHE TPOBOAMUTCS B YCTHOU (popMe coOeceIOBaHUS M BKITFOYAET
2-3 TeopeTudyecKux BOmpoca.

Kpurtepun onenku:

— «324YTEHO» — CTYJICHT JOJKEH 3HaTh OCOOEHHOCTH HaIpaBlieHUs « DIEKTPOIHEPIreTHKa
U DJICKTPOTEXHUKAY;

— «He 3a4YTEeHO0» — CTYJCHT HE MOXET [0Ka3aTh 3HAHMS HA YPOBHE BOCIPOU3BEIICHUS U
00BSICHEHUS I/IH(i)OpMaI_II/II/I, HC MOJKCT IIOKa3aTb MHTCIUICKTYAJIbHBIC HABBIKU PCHICHUA MPOCTHIX
3ajad.



MNMPUJIOXKEHHUE 3
(o0s3aTeNbHOR)

MeTtoauyeckue peKOMeHAAalMHU 110 BHINOJHEHHIO PAKTHYECKHUX 3a/1aHUH.
CP-1 «CAIIP cBeTOTeXHHYECKOH YaCTH 3JIeKTPOYCTAHOBOK)

Bapuanr 1
OcymiecTBUTh pacyeT MPOKEKTOPHOI'O OCBELIEHHUS OTKPBITOTO PpaclpeieIuTeNbHO
ycrpoiictBa noxacranuuu 110/10 kB ¢ ucnonb3oBanmem mporpammuoro obecrieuenusi Dialux,
€CIIM TUIaH TOJCTAaHIIMU NpPUBEIEH Ha pucyHke. [IpuBecTH IutaH pacCTaHOBKH MPOKEKTOPHBIX
MauT, YKa3aTh TUIIbI CBETHJILHUKOB U JIaMIl. [IpuBecT miiaH ¢ n300pakeHueM U30JIMHUM.
‘-
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Bapmuanr 2
OcymiecTBUTh pacyeT MPOKEKTOPHOIO OCBEUIEHHUS OTKPBITOTO paclpeieIuTeNbHO
ycrpoiictBa noacraniuu 500/220 kB ¢ ucnonb3oBanueM mnporpamMmmHoro obecneuenust Dialux,
€ClIM IIJIaH NOJCTAHLUMU IPUBEJNEH Ha pUcyHKe. [IpuBecTH NiaH pacCTaHOBKU NPOKEKTOPHBIX
MauT, yKa3aTh TUIbI CBETHJILHUKOB U J1aMIl. [IpuBecTy miaH ¢ n300pa’keHrueM U30JUHHA.
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Bapuant 3
Ocy11ecTBUTh pacueT OCBEIIEHUS Ky3HEUHO-TIPECCOBOTO OT/EJICHUS MEXaHUYECKOIO 11eXa
C UCMOJB30BaHUEM IIporpaMmMHoro odecrneuenus Dialux, ecnu mjaH 1exa IpuBeieH Ha PUCYHKE.
HpI/IBeCTI/I IIaH paCCTAaHOBKHU CBCTHJIbHHUKOB, YKa3aTb THUIIbI CBECTHUJIbBHUKOB W JIAMII. HpI/IBeCTI/I
IUTaH ¢ U300paKeHUEM U30JIMHHA.
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Bapmuanr 4
OcylecTBUTh pacyeT OCBEIIEHUS TEPMHUECKOrO OT/EJICHHS] MEXaHHYEeCKOro Iexa ¢
UCIOJIb30BaHUEM MPOrpaMMHOT0 obecrieueHust Dialux, ecnu miaH 1exa npuBeJeH Ha PUCYHKE.
HpI/IBeCTI/I IIaH paCCTaHOBKU CBETHIIBHHUKOB, YKa3aTb THUIIbI CBETHUJIBHUKOB H JIaMII. HpI/IBeCTI/I
IUIaH C N300pakeHUEM U30JIMHUM.
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CP-2 «CAIIP cxem pacnpelejJuTeJbHbIX YCTPOMCTB 3JIEKTPOCTAHIMI H
MOACTAHIIMI»

Ha ocnoBanmum texuuueckoro 3afganus ¢ ucrnonb3oBanuem CAIIP «OPY CAD» u «3PY
CAD»:

- paccyuTaTh TEXHUKO-3KOHOMHYECKHUE MIOKA3aATEIN;

- BbIOpaTh ONTHUMAJBHYIO CXEMY pPAaCHpeleIMTeNIbHOTO YCTpOicTBa  TIJIaBHOM
ITOHU3UTEIIBHON NO/ICTAHIINY;

- pa3paboTath oHONMMHENHHYO0 cxemy ['TIII;

- OCYILIECTBUTH pPacyeT TOKOB KOPOTKOT'O 3aMbIKaHHS;

- OCYIIECTBUTH BBIOOD U NpoBepKy obopynosanus PY BH u HH;

- CIIPOEKTUPOBATh COOCTBEHHBIE HYX/IbI IIOJICTAHIIUH.

Bapuant 1
1. O6mas xapakTepucTHKa pailoHa pa3MeLleHHus MOACTAHIUU
1.1. Mectopacnonoxenue [1C VYpan
1.2. Penwved mnomanku [1C PaBHUHHEBII
1.3. I'pyHTHI Cyrnunku
2. Texnnueckue noxkaszarenu IC
2.1. Mo1HOCTh TpaHCPOPMATOPOB 40 MBA
2.2. Tum u KOIMYECTBO TPaHCPOPMATOPOB 2xTPJIH-40000/110
2.3. ['1aBHBIE CXEMBI ANEKTPUUECKUX COCTMHEHUIN OnunHapHas
CEKI[MOHUPOBaHHAs
2.4. KonnuectBo nprucoeaunenuii Ha cropone BH 6
2.5. 3PVY-10 kB - 4-x ceKkllMOHHOE, PAaCCUUTAaHHOE Ha YCTAHOBKY 52 syeeK BaKyyMHBIX
BBIKJIFOYATENEH
2.6. KomnuectBo orxoasmux auauii - 4 BJ1
2.7. ITA npunsaTta npu koaudectBe npucoenunenuit 110 kB 6omnee nyx
Bapmuanr 2
1. O6mas xapakTepucTHKA pailoHa pa3MeLleHHus MOACTAHINU
1.1. Mecropacnonoxenue [1C [ToBomKBE

1.2. Penwved mromanku I[1C PaBHUHHBII



1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.
2.7.

1.1.
1.2.
1.3.

2.1.
2.2.

2.3.

2.4.

2.5.

2.6.
2.7.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.
2.7.

['pyHTBI CyriamHku

2. Texunueckne nokaszarenu IC
MomHOCTh TpaHchOpPMaTOPOB 63 MBA
Tum u KOTU4ecTBO TPaHCHOPMATOPOB 2xTP1IH-63000/220
['maBHBIE CXEMBI JIEKTPUUECKUX COCTUHEHUIT JBe pabouue c.1.
KonunyecTtBo npucoenunenuit Ha cropone BH 8

3PVY-10 kB - 4-X CeKIMOHHOE, pAaCCYMTAHHOE HAa YCTAaHOBKY 38 sueek BaKyyMHBIX
BBIKJIIOYATEIIEH

KonnuectBo oTX0omsamux auaui - 6 BJI

ITA npunsaTa npu KoauuecTBe npucoennnennit 220 kB 6onee 1Byx

Bapuant 3
1. O6mas xapakTepucTHKA paiioHa pa3MenieHusl MOACTAHIHI
Mectopacnonoxenue [1C 3anagnas Cubupp
Penbed mmomanku I1C PaBHuHHBIH
I'pyHTHI Cyrnusku
2. Texuuueckue noxkaszaresnu I1C
MoiHOCTh TpaHCPOPMATOPOB 125 MBA
Tun u Konu4ecTBo TpaHchOpPMaTOPOB 2xATAIITH-125000/330/1
10
['1aBHBIC CXEMBI IJIEKTPUUCCKUX COCTUHCHHI 330 kB - nBe pabouue c.1.
110 kB - nmBe paboume c
00XOHOI C.11I.
KommgectBo nmpucoennnennii Ha cropone BH 330xB -6

110xB - 10
3PVY-10 kB - 4-x ceKIMOHHOE, PACCUNTAHHOE HA YCTAHOBKY 46 siueeK BaKyyMHBIX
BBIKJIIOYATEIIEH
KomnuectBo orxomsammx juanii - 330 kB - 4; 110 kB - 8
ITA npunsta npu konuuectse npucoenuHenuit 330 kB Gonee nByx

Bapmuanr 4
1. O0mas xapakTepucTHKA pailoHa pa3MelleHUs NOACTAHIUH

Mectopacnonoxenue [1C Bocrounas Cubupb

Penved mmomanku [1C PaBHUHHBII

I'pyHTHI Cyrnusku

2. Texnnueckue noxkaszarenu [C

MorHocTh TpanchopMaTopoB 63 MBA
Tum 1 KOTUYECTBO TPaHCHOPMATOPOB 2xTPJIH-63000/110
['maBHBIE CXeMBbI 2JEKTPUUECKUX COCTUHEHUN [lecTuyronsHUK
KonnyecTtBo npucoenunenuii Ha cropone BH 6

3PV-10 kB - 4-x CeKIMOHHOE, pacCUUTaHHOE Ha ycTaHOBKY 30 siueek BaKyyMHBIX
BBIKJIIOYATENICH

KonunuectBo oTxomsmux auHuii - 4 BJI

ITA npunsaTta npu koaundectBe npucoeaunenuit 110 kB 6omnee nyx

Bapuanr 5

PaccuuraTh CTOUMOCTB COOPYKCHUSA NOACTAHIIUU 220 KB, CCJIN:

1.1.
1.2.
1.3.

2.1.

1. O6mas xapakTepucTUKA paiioHa pa3MenieHusl MOACTAHIIUN

Mecropacnonoxenue [1C JansHuit Boctok
Penved mmomranku I1C PaBHUHHBIIT
['pyHTHI CyrnuHku

2. Texunyeckue nokaszarenu IC
Mo1HOCTh TpaHCPOPMATOPOB 100 MBA



2.2. Tum u Konu4ecTBo TpaHchOpPMaTOPOB 2xTP1IH-100000/220

2.3. I'maBHBIE CXEMBI JIEKTPUUECKUX COETUHEHUI lBe paboume c.m. cC
00X0aHOHI

2.4. KonuuecTtBo npucoenunenuii Ha cropoue BH 10

2.5. 3PVY-10 kB - 4-X CeKIMOHHOE, pAaCCYMTAHHOE HAa YCTAaHOBKY 38 sueek BaKyyMHBIX

BBIKJIOYATEIIEH
2.6. KoimuectBo oTxomsamux auanii - & BJI
2.7. ITA npunsaTa npu KoauuecTBe npucoennnenuit 220 kB 6onee 1Byx
Bapuanr 6
1. O6mas xapakTepucTHKA paiioHa pa3MenieHusl MOACTAHIIHN

1.1. Mectopacnonoxenue [1C Ypan

1.2. Penved mmomranku I1C PaBuuHHEBIIT

1.3. I'pyHTBI Cyrnunku

2. Texuuueckue noxkaszaresnu I1C

2.1. MourHOCTh TpaHchopMaTOpOB 200 MBA

2.2. Tun u Konu4ecTBo TpaHchOpPMaTOPOB 2xTPIIIH-200000/330/1
10

2.3. ['1aBHBIC CXEMBI IJICKTPUUCCKUX COCTUHCHHI 330kB - nBe pabouue
C.III.

110 kB - nBe paboume ¢
00XO0IHO c.11I.

2.4, KonunyecTtBo npucoeaunenuii Ha cropone BH 330xB -8
110 kB - 12
2.5. 3PVY-10 kB - 4-x ceKkMOHHOE, PaCCUUTAaHHOE HAa YCTAaHOBKY 64 silueek BaKyyMHBIX
BBIKJIOYATEIIEH
2.6. KommuectBo orxomsamux auanii - 330 kB - 6; 110 kB - 10
2.7. ITA npunsaTa npu koauuecTBe npucoennnennit 330 kB 6omnee 1Byx

MeTtonuueckue yka3aHusi K BoinojneHuo CP-3

1o 3apanHOI cxeme puc.l B COOTBETCTBUHU € 3aJaHHBIM BapUAHTOM OIPEIETUTE:

l)onTuManpHOE pacrpeiesieHne aKTUBHBIX MOIIHOCTEH TeHepaTOpOB C YYETOM MOTEPh
MOIIIHOCTH; 0€3 yueTa MOTeph MOIIHOCTH B PaCHpPEIeNUTEIbHBIX CETAX MPOMBIIUIEHHOTO
SHEProys3ja TMpPH Pa3TUYHBIX YCJIOBHUSX CBA3M C DJHEPrOCHUCTEMOM pPEKHUMaX METOJIOM
MOCIIEAOBATEIHHOTO YTXKEICHHUS MyTeM COIMOCTABIICHUS PACUETHBIX 3HAYEHHH Kod(duimeHTa
3amaca yCTOMYMBOCTH C HOPMATHBHBIMU 3HAYCHUSIMHU.
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Puc. 1.1.Cxema cucTemsl 3HCKTpOCH36)K€HI/I$I IMPOMBIIIJICHHOI'O IIPCAIIPUATUA C COOCTBEHHBIMHU
HUCTOYHHUKAMU BJICKTPOSHECPIUU

Pacuer Ha npumepe BapuanTa Ne21

[Io wucxomubiM naHHbIM Bapuanta Ne21 (mpun. 1, 2, 3) HauepTUTh CXeMy
anektpocHadxkenus B [IBK «kKATPAH».

1.Onpenenuts ONTUMAIBHOE paCIHpElelIEHHEe MOLIHOCTEN MEXIy TIeHepaTopamMu
COOCTBEHHBIX 3JIEKTPOCTAHIIUI POMBIIUIEHHOTO NPEAIPUITHUS.

Bo Bknanke «I'eneparopb» («Pacuéry — «llapamerps» — «l eHepaTopbl») yCTaHOBUTh
¢bnaxxok «Y4UTHIBaTh CE0ECTOMMOCTh Ha KaXKJIOM OTPE3KE XapaKTEPUCTHKW», 005A3aTEIbHO BO
BKJIa/IKe «/uHamuka» Toro ke okHa «IlapameTpsl pacueTa» cOpocUTh Bce (PIaKkKH.

B oxne «Ontummszanus» (puc. 2) («Ontummzanus» — «OnTuMuzanus 1Mo akTUBHOM
MOIIIHOCTU»):

-BO BKJIaJKe «OnTUMM3AIUL) YCTAaHOBUTh «YCIOBHUS CBSI3M C 3HEprocucreMoi» - «C
525»;

-BO BKJajAke «OnTumusanus» ycraHoBUTh «CTouMocTh 1 KBT-uacy 3yeKTpo3Hepruu B
COOTBETCTBUM ¢ puiioxkeHnem Ne2 — 2,82py0.;

-B0 BKJaAke «ONTUMHU3ALKA» YCTAaHOBUTH OTPaHMYEHUS MO MPUEMY MOIIHOCTH W3
sHeprocuctemMsl - «PaBHOo: 351» (orpaHuueHHs MO MPUEMY MOIIHOCTH W3 SHEPrOCHCTEMBI
OTIPENIETISIOTCSI aBTOMATHYECKH );
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OCHORHEIE NOESZETAN, 00 ONTHHHIBLMK

HCNOBUA CEREH ClyrHADHEA HAFPYIKE ﬁ MBT CofcTEeHHDE MPOHSB0ACTED |[I MBT

C SHEpMICHCT B HaHI

v MaTtpas n
C 525 TREENSHAE ME h i DTEPH INEXTROSHEPIHH Iﬂi MET

AHEEMOCHCTEME B [ACTIELE N E ] bl G2 T8
CTOMMOCTE 1 KBT*yac

2E2 o

DrpaHHYRHHA
[—j SATOATH HE MHNOET h 3ATDATH HA MEHEPALK I—
Famso = ANEKTROIEDH pye SNEETPOIHEArHH i Py
323 il WBT TnTpATH HB NEPEDAMY
PR ﬁ PUE. CyMMBRHEIR 2aTRETH () pys.
CINTHMHAWPOEETE

OeHOBHEIE MOKESATEMY MOCME 0N TSR

w . Cyrarapsad Harpyake F BT CofcTeeHHos npovzenacTeo|l MBT

ONTHHMZBLME © YUBTOH NOTERL MoTpabns Mz MoTapw 3nexTROIHERRMMH
FHEPrOCHETEMG F hiEiT B PACTPEAA NHTE bk a5 0 MET

rhdﬂEﬂEHHHE JATESTE HE IEONNYBTSLUEE] JHEAroCEcTEHE B A8HHOM PEXARE,. B TEYEHMHLE 1 uata

HnpowsHHER ONTHMMSBLKE

rhnB:E'J:IE'HHHE' SATRATE HE SECNNYATALEE) SHEQrOCECTErMB B AAHHOM PEXMME, B TeUSHMHM 1 YBCA

SnTOATE HE HEMODT h AarpoTe O rEHEpaLMK [
ANSKTPIFHE0MAH PUs. SNEKTPOIHEAHK Pys.
Harpyaka
SmTpaTH HE NEpRIANY
AR T PO BHEPIHM ﬁ Pyt LR E R R AT K pys
I — — — “— —— _—

Puc.2.3ananue yciaoBuii CBS3M C SIHEPrOCUCTEMOM

-B0 BKiagke «CBoWCTBa reHepaTOpoOB» 3aJaTh TEXHHUKO-OKOHOMHUYECKHE MOJENH JIJIs
redeparopoB: I'1 - 2xT-20 (nanee o tekcry — 1I'1 u 2I'1), I'2 - TB®-63, I's - T-20 (puc.3) B
COOTBETCTBUHU C NpuiioxeHueM Ne 4.

OonTimieissa it |2

OnTHHHaaUMs CEOACTER FEHEpATOPOR

Cxerma npoekTa
Hopan cote =

[exepaTop

+ | ooDoEuTe
XRPAKTEEHCTHEY

.| ynanute
KRDAKTEOMCTHEY

Wert  fwerz  [Werd |werd  Jwers |Wwert  [Wer? [Werd  werd |wert0
MowHoCT 15 17 8 19 20
Pamcn |15 125 135 140 145 150
CromocTy 270 272 274 269 267 267
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Puc. 3.3ananne TEXHUKO-DKOHOMUYECKUX XapaKTEPUCTHK T€HEPATOPOB

Haxarp kHONKYy «OnTUMH3HpOBaTh» (ONpeneseHre ONMTHMAIbLHOTO paclpeelieHus
MOITHOCTEW MKy HCTOYHHKAMH 0€3 ydeTa ImoTeph MOITHOCTH). B pe3ynbrare pacuera moixyanm
3HaueHuss B nomax «CoOcTBeHHOe  mpou3BOACTBOY», «lloTepu  snmeKkTpo’HEpruu B
pacrpenenuTeNbHBIX CEeTAX», «3aTpaThl Ha HMITOPT JIEKTPOIHEPTHN», «3aTpaThl HA TEHEPAIHIO
JNEKTPOIHEPTUM», «3arpaThl Ha TMepenady »JJeKTpodHeprum», «CyMmMMmapHbIe 3aTpaTbl» U
«PexkoMeHyemast Harpy3ka reneparopoB» (puc. 4).



Hanee, 3anaB mar 1 MBT u HaxkaB KHOTIKY «JloonTUMU3aus», ONMPEeIUTh ONTUMATBHOE
pacmpesieieHue MOITHOCTEH MEXIy TeHepaTopaMy MPOMBIIIICHHBIX JICKTPOCTAHIINA C YYETOM
NOTEPh AKTUBHOW MOIIHOCTH B PACHpPEICIUTENBHBIX CETAX CHCTEMBI JIIEKTPOCHAOKECHUS
peanpusaTHs 4epHOi Metamurypruu. [lo pesynbTaTam pacuera 3a)UKCHPOBATH T€ KE 3HAUCHHUS.

Onpenenuth 3HAYCHUS TIOKa3aTeNe JIJIsl CYIIECTBYIOMIETO PEKUMA.

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

r
OnTumMuzayma
.

=)

ONTUMHZELMA l CeOMCTEA reHEpaTOpoE ]

DJCHOBHEBIE NOKAZATENW, 00 ONTUMMSALMK:

CymMapHas Harpyaka [434.34271193270 MBT

HCcnoeWa cEAzM
C IHEPrOCHCT EMAEMK;

C B25 - MoTpeGneHue M2 -
| J SHEPrOCHCTEMbI 329.45490602287 MBT
cToWMocTe 1 kBT uac:
282 Py
OrpEHUHEHMA:
. 3aTOATH HA MMAOPT
|PagHo: ~| L 929062,63498450 puye,

323 il MBT

3aTpaTe Ha Nnepeaady
SNEKTROIHEDMMH

1637R.57945484E pys

JCHOBHEBIE NOKAZATENW, NOCNE ONTHMIAZELLAM:

CymMapHas Harpyaka [434.33665038251 MBT
MoTpesneHue Mz
329.44356576081 MBT

SHERrOCHCTEMBI

OoonTHHUSanmHa 0

OI'ITMMMSE[LI,I/‘IF! CY4YeTOM NOTEDE

!:II'IpCILIJ,EHHaﬂ ONTHMKHZaUKMA

3aTnaTte Ha WMOopT
SNEKTROIHEPIHH

929030,85544548 pys
1642083377086 pys.

Harpyzka

3aTpaTe Ha Nnepeaady
ANEKTPOAHEDMMH

HpMBE.ﬂEHHbIB FATPATE HE IKCNNYATAUMKD 3HepMrOCHMCTEMEl E OBHHOM DEMMME, B TEHEHMH 1 uaca.

HpMBE.ﬂEHHbIB FATPATE HE IKCNNYATAUMKD 3HepMrOCHMCTEMEl E OBHHOM DEMMME, B TEHEHMH 1 uaca.

CogcteeHHoe npowseoncrteo 1106351035888 MBT
MoTepu 3NEKTpOAHEATM
L B07297679023E MBT

E pacnpelenyTenbHblx CETHx

3aTpaTel HA reHEpaLWK
INEKTROIHERMHM

201038,2960001: pys.
CyrrapHee 2atpaTtel [1146477.710439: pys.

CogcTeerHoe npowseoncteo|110,71607632058  MBT
MoTepu 3NEKTpOAHEATM
5822990698887 MBT

E pacnpelenyTenbHblx CETHx

38TpaTE HE reHEpaLWK
INEKTROIHERMHM

203080,05423268 pys.
CyrrapHee 2atpaTel |1148531,743449C0 pye.

PI/IC.4.0HTI/IMI/I33LII/IH pexKruMa CUCTCMbI SHeKTpOCHa6)KeHI/I$I IMPOMBIIIJICHHOTO ITPEATIPUATUA

Tabmuna 1
Pesynbrarsl pacuera
CobcTBeHH 3arpatsl
IIpuem u3 3arparsl Ha 3arpatrsl Ha
oe IToTep Ha CymmapHblie
CHCTEMBI, npousBozac | u, MBT MpHEM 5/, nepenagy FeHepatio 3aTpaThl, pyo.
MBr B0, MBT pyo. 3/3, pyo. 2/, pyo.
CyliecTBYIOIUN 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




305 | 7631 | 4603 | 111598577 | 12980,85 | 158881,78 | 12878484
OnTUMaJIbHBIN PEXUM C YUYETOM IIOTEPh
351 120,351 | 3,769 | 1000857,74 | 10627,48 211150 1222635,22
352 119,349 | 3,782 | 1003505,31 | 1066593 | 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 | 1084572 | 205463,16 1230373,33
357 114,344 | 386 | 101670444 | 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
305 | 7631 | 4,603 | 111598577 | 12980,85 | 158881,78 | 12878484
Tabnuua 2
PexoMeH1yeMble 3HaYEHHUsI 3arpy3Ku T€HEPATOPOB
TTpren u3 I'1, I, I3, T4, 1T, I, I3, 21,
MBTt MBT MBT MBT MBT MBT MBT MBT
CUCTEMBI, = >
MBT OnTUMaIbLHBII PEKHUM oe3 yuera OnTuMaabLHBIN PCKUM C y4CTOM
IIOTEPh IOTEPh
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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TexXHUKO-9KOHOMHYSCKHUE MOZCIIN TCHCPATOPOB

Piow = 6 MBT

P, MBt 4 5 6

Do, m° 44 47 50

S, py6./m° 234 235 233
Piow = 12 MBT

P, MBt 8 9 10 11 12

Do, M® 61 65 69 74 77

S, py6./m° 351 358 342 347 354
Piow = 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
Piow = 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
Puow = 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
Piow = 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
Piow = 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



