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JIner akryaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma nepecMoTpeHa, o0CykaeHa u ogoopeHa ais peanmsaiuu B 2027 - 2028
yueOHOM rojly Ha 3acefaHuH Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATHI

[Iporokomor 20 r. Ne
3aB. kadenpoii A.B. Bapranosa

Pabouast mporpamMma nepecMoTpeHa, o0CykaeHa u ogoopena s peanmsaruu B 2028 - 2029
yueOHOM rojly Ha 3acefaHuH Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEAPUATHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B.EapraHOBa

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ofgodpena i peanuzanuu B 2029 - 2030
y4eOHOM Toly Ha 3acelaHuH Kadeapbl DIEKTPOCHAOKEHHS IPOMBIIUICHHBIX MPEIIPUSITHI

IIporokomor 20 1. Ne

3aB. xadenpoit A.B.EapraHOBa




1 Ilesin ocBOEHMSI IMCUMILIUHBI (MOIYJISA)

(opMHpOBaHUE y CTYACHTOB 3HaHWI, NMPAKTUYECKUX YMEHHM U HaBBIKOB B 00JacTH
[IPOCKTUPOBAHUS  PACHPEACIUTEIbHBIX  YCTPOWCTB  JJIEKTPOCTAHLIMM W IMOACTaHIUMH,
IEKTPUUECKOTO OCBELICHMs, a TaKkke B 00JacCTH MOJEIUPOBAHMUS PEXKUMOB CHUCTEM
AJIEKTPOCHAOXKEHHUS C HCIOJIb30BAaHUEM COBPEMEHHBIX JOCTIKEHHM HayKd, TEXHHUKH,
MEXyHApOAHOTO U OTEYECTBEHHOI'O OMbITa B 3TOM 00JIacTH.

2 MecTo qUCHHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunnuba IlporpaMMHoe oOecrieueHHe B 3JIEKTPOIHEPreTHKE BXOOUT B 4acCTb
y4eOHOro 1miaHa (popMUpyeMylo yYaCTHUKaMU 00pa30BaTebHBIX OTHOIIEHUH 00pa3oBaTeIbHOM
IIPOrpaMMBl.

Jns  u3ydeHUs  JUCHMIUIMHBI ~ HEOOXOOuUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUINH/ IPAKTUK:

MonennpoBaHue MEKTPOTEXHUYECKUX KOMILIEKCOB U CUCTEM

[IporpammHoe 0O6ecrieueHNE CUCTEM JICKTPOCHAOKECHUS

AHanu3 1 ynpasJieHHe 3JIEKTPOIoTpedIeHIEM

KomnbroTepHsle, ceTeBble 1 HHPOPMAIMOHHBIE TEXHOJIOTUH

OHeprocOepekeHUE U YHEPrOMEHEPKMEHT

HccnenoBanue 1 MOJEIMPOBAHUE CUCTEM AIIEKTPOCHA0KEHHUS

[{udposas a51ekTpoIHEpPTETUKA

TexXHUKO-?KOHOMHUYECKUE PACUEThI B JJIEKTPOIHEPTETHKE

3HaHus (YMEHHUs, BIaJIeHUs), OJYYCHHbIE MPH U3YYCHUU AAHHOW TUCHUIUIMHBI OyayT
HEOO0XOANMBI 115l U3yUSHMSI AUCHUIUINH/ TIPAKTHK:

[Tpou3sBoCTBEHHAs - HAyYHO-HUCCIeI0BaTeNbCcKas paboTa

[IponsBoacTBEHHAs - MPOEKTHAs! TPAKTHKA

[Tpon3BoACTBEHHAA-TIPEAIUIUIOMHAS IPAKTHKA

[ToaroroBka k ciade u cjadya rocyJjapCTBEHHOTO SK3aMEHa

[TonroToBka K npoueaype 3aluThl U 3alI1Ta BBITYCKHOW KBaTH(PUKAIIMOHHON pabOThI

Y CTONYMBOCTE CUCTEM DIICKTPOCHAOKEHUS

3 KomnereHnuu ody4yaromerocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUSA

AUCHHUILINHBI (MOYJIS1) U IVIAHUPYeMble Pe3yJIbTaThbl 00y4eHus!

B pesynprate ocBoeHus muctuiuinHbl (Momyns) «lIporpammHoe oOecrieueHHe B
AJIEKTPOIHEPTETUKE» 00YUAIOIIUICS JOIDKEH 001aaTh CIeIyIOIUMHI KOMIIETCHIHSIMHU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHUA KOMIICTCHIIN

[IK-5 Cnocoben pa3pabarbiBaTh OTACIBbHBIC Pa3feibl IPOEKTOB, OCYIICCTBISITH HMX
TEXHUKO-IKOHOMHYECKOe 000CHOBAaHHE, MPUMEHATh METO/IbI aHAIIN3a BApPUAHTOB, Pa3padOTKH U
MTOMCKa KOMITPOMHCCHBIX PEIICHUI

IIK-5.1 Ornpenenser XapakKTEPUCTUKH OOBEKTa KAIUTAIBHOTO CTPOUTEIBCTBA, IS
KOTOPOTO ITPeTHa3HAUEHA CUCTEMA 3JICKTPOCHA0KEHUS
I1K-5.2 Bremonaser c6op wuHGOpMAnMM 1O CYIIECTBYIOIIMM U BBIOMpaeT

OINTUMAJIBHBIC TCXHHUYCCKHUC PCHICHUSA Ha Pa3IMYHbIX CTaIUAX IIPOCKTa
CHUCTEM 3JIGKTDOCH3.6)K€HI/I}I 00BEKTA KAITUTAILHOIO CTPOUTCIILCTBA

I1K-5.3 Bri6upaet o6opynoBanue 15 OTACIBHBIX Pa3/IeIOB MTPOCKTA HA PA3INYHBIX
CTaAusX  TPOSKTHPOBAHMS ~ CHCTEM  JJIEKTPOCHAOXKEeHUs  O0O0BeKTa
KallUTATLHOT'O CTPOUTEIBCTBA




4. CTpyKTypa, 00bEéM N conep:kaHne TUCHUILINHBI (MOAYJIA)
OO6m1ast Tpy1I0€MKOCTh TUCIMIUTMHBI COCTABIISCT 2 3a4ETHBIX €IUHMUIL /2 aKaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paboTta — 6,4 akaj. 4acoB:

— ayauTOopHas — 6 akaJl. 4acoB;

— BHeayautopHas — 0,4 akaj. 4acos;

— caMocTosTeNnbHas pabora — 61,7 aka. 4acos;

— B (popme npaxTHuecKkoi moaroroBku — 0 akasn. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma arTecTauuu - 3a4eT

AynuropHas 3 s
KOHTaKTHas pabora E 3 ®dopma TeKyIIero
=
Paznen/ Tema g (B axaz. yacax) E 2 Bun o KOHTPOIIA Kon
> & © | caMOCTOSATENbHOW | YyCIIeBaGMOCTH U
JTVCIUTUTAHBL & [ .. | KoMIleTeHIuu
g £ paboThI MPOMEKYTOYHOM
Tex. nmab. | mpaxT. = aTTecTaluu
3aH. | 3aH. | U &
1. Pasmen 1
1.1 OOmwme mOHATHS O MK-5.1,
CAIIP: crpykrypa,| 1 | 0,3 9,65 MK-5.2, MK-5.3
IOJIXOJIbI K Pa3paboTKe
Uroro no pazaeny 0,3 9,65
2. Paznen 2
2.1 Bueapenue CAIIP nns
peuieHus 3amad B 00JacTH
SIIEKTPOIHEPTETHKH: MNK-5.1,
UCTOpUS, coBpemennbie| 1 | 0,2 5 MK-5.2, NK-5.3
CAIIP, ocHOBHBIE 00JIaCTH
MPUMEHEHUS u
BO3MO>KHOCTH
Uroro no pazaeny 0,2 5
3. Paznmen 3
3.1 IMpumenenune CAIIP pus MK-5.1,
pemienus 3agad B obmactu| 1 | 0,2 5 MK-5.2, MK-5.3
JICKTPOIHEPTETHKH
Uroro no pazaeny 0,2 5
4. Paznen 4
Brmonnenune CP- MK-5.1,
4.1 CAIIP | pacweral 4 1 g3 1 10 | 1, moxroroBka K CP-1, AKP-1  |nAK-5.2 MK-5.3
CBETOTEXHHYECKON YacTH -2, .
AKP-1
Uroro no pazaeny 0,3 1 10
5. Paznmen 5
5.1 OcobenHocty paboThl ¢ Beinonnenue CP- MK-5.1,
CAIIP B[ 1| 0,2 1 5 2, IOJATOTOBKA K CP-2, AKP-1 MK-5.2, MK-5.3
3JIEKTPO3HEPIEeTUKE AKP-1
Uroro no pazaeny 0,2 1 5
6. Pa3nen 6
6.1 3d CAIIP Bl 4 0.2 5 IToaroroBka AKP-1 MK-5.1,
DIIEKTPOSHEPIETHKE AKP-1 MK-5.2. MK-5.3
Uroro no pazaeny 0,2 5
7. Pasnen 7




7.1 CAIIP pacuera u

ONTUMU3AIIUH PEXUMOB Brinonuenue CP- MK-5.1,

cucteM anektpocHaOxkenus| 1 | 0,6 22,05| 3, moAroToBKa K CP-3, AKP-1 MK-5.2, NMK-5.3

U DIEKTPOIHEPreTUYECKUX AKP-1

CHCTEM

Uroro no pazaeny 0,6 22,05

8. [IpomexyTo4Has aTTeCTaIUs

8.1 TToxroTtoBka Kk 3a4eTy 1 Toprotosia k 3auer Mk-5.1,
3adery MK-5.2, NMK-5.3

Hroro no pazgeny

Uroro 3a cemectp 2 61,7 3a4€T

Hroro no nucruminze 2 61,7 3a4er




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jns  peanmuzanuu  NpPeAyCMOTPEHHBIX BHUJOB Yy4eOHOM paboThl B  KauyecTBe
o0pa3oBaTeNbHbIX TEXHOJOTHI B MpenojaBaHuu AucuuiinHel «[IporpamMmMmuoe obOecrieueHue B
AJIEKTPOIHEPIeTUKE»  HMCHOJB3YIOTCS  TPAAULUOHHAS W MOAYJIbHO-KOMIETEHTHOCTHAS
TEXHOJIOTUH.

[Tepenaya HEOOXOMUMBIX TEOPETUYECKUX 3HAHUH U (OPMUPOBAHHWE OCHOBHBIX
npencraBieHuit mo kypey «lIporpammHoe obecrieueHUE B AIEKTPOIHEPIETUKE) MPOUCXOIUT C
UCTOJIb30BAHUEM MYJIBTUMEAUHHOTO 000PYI0BaHUSI.

[Tpu npoBeeHNH TPAKTHUECKUX 3aHATHUSIX MCIIONB3YIOTCS paboTa B KOMaH/E U METO/IbI
IT.

CamocTrosTenbHas paboTa CTUMYJIHPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JIOMAIIHUX
3a/IaHHM, TIPU PELICHUU 337a4 HA MPAKTUYECKUX 3aHATUAX, MPU MOATOTOBKE K KOHTPOJIbHBIM
paboTaM U UTOTOBOI! aTTeCTallUU.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHe CAMOCTOATEIbLHON padoThl 00y4alomMXcst
[IpencraBneno B mpuitoxeHnH 1.

7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTeCcTAlluM
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOIMYeCcKOe H HH(POPMANIMOHHOE 0O0ecneyeHue TUCHUMIMHbBI (MOTYJIs1)

a) OcHoBHas JIUTEpaTypa:

1. Mypowmres, JI. FO. Maremaruueckoe obecnieuenre CAIIP : yue6HOE mocobwue / /1. 1O.
Mypowmries, 1. B. Tiopun. — 2-e uza. nepepad. u gon. — Cankr-IlerepOypr : Jlans, 2022. — 464
c. — ISBN 978-5-8114-1573-1. — TekcT : 3neKTpoHHBIH // JIaHb : 3EKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/211466 (mara oGpamienus: 24.12.2025). —
Pexxum noctymna: 1ist aBTOpHU3. MOJIb30BATEIIECH.

0) lonoJtHMTEILHAS JIATEpaTypa:

1. Menuxos, A. B. Teopust Haie:KHOCTH 2JIEMEHTOB NIEKTPOTEXHUYECKUX KOMIUIEKCOB U
CUCTEM 3JIeKTpocHaOkeHus : yueOHoe mocobue / A. B. Menukos. - Boarorpan : ®I'bOY BO
Bounrorpaackuii I'AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - TekcT : 3MEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1087875 (mata obpamienus: 24.12.2025). — Pesxxum
JOCTyMA: 10 MOJIHUCKE.

2. Kuproxus, 10.A. TlpoekTrnpoBaHne CUIIOBBIX BHICOKOYACTOTHBIX TPaHC(HOPMATOPOB !
monorpadust / FO.A. Kuproxun, B.C. Cremano, C.A. ApmmHoB. - MockBa ; Bosoraa :
Nudpa-Unmxkenepus, 2019. - 152 c. - ISBN 978-5-9729-0312-2. - TekcT : 2JIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1053407 (mata oOpamenus: 24.12.2025). — Pexum
JIOCTYTIA: TIO TIOIITHICKE.

3. Tpemscos, B.A. Teopus Hane)XHOCTH B SHEpreTuke. Hane:kHOCTh CUCTEM TeHepalui,
UCIOJB3YIONIMX BETPOBYIO W COJHEUHYIO SHepruio . yued. mocoome / B.A. Tpemscos, T.B.
Kpugenko. - Kpacnosipck : Cu6. penep. yu-t, 2017. - 164 c. - ISBN 978-5-7638-3749-0. - Tekcr :
anektponnsii. - URL: https://znanium.com/catalog/product/1031885 (mata oOpaineHus:
24.12.2025). — Pexxum focTyma: mo moAImucKe.

4. Kypuan «BecTHuK IOVYpl'Y. Cepus «DHEepreTuKa» -
URL: https://www.powervestniksusu.ru/index.php/PVS (nara obpamienus: 25.12.2025).

o. Kypnan «INEKTPOTEXHUUECKHUE CHCTEMBI u KOMILIEKCHD) -

URL.: http://esik.magtu.ru/ru/ (nata oopamenus: 25.12.2025).

B) MeTtoauyeckue yka3anus:
MeToanueckue yKka3zaHus MpUBEACHBI B Mpuiokennu 3 K PT1J]


https://e.lanbook.com/book/211466
https://znanium.com/catalog/product/1087875
https://znanium.com/catalog/product/1053407
https://znanium.com/catalog/product/1031885
https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/

r) [Iporpammuoe oG6ecneuenue u UHTEepHET-pecypcebI:

IIporpamMmmHoe o6ecnneyenne

HanmenoBanue N
10 Ne norosopa CpoK neicTBUS JTUIEH3UU

MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJIHO  PacIpOCTPaAHIEMOE OECCPOUHO
STATISTICA B.6 [K-139-08 ot 22.12.2008 0OCCCPOYHO
MathCAD v.15
Education J1-1662-13 o1 22.11.2013 O6eccpouHo
University Edition
MS SQL Server CBOOOMHO  pacmpoCTpaHIeMOe
Management o OeccpouHo
Studio
Autodesk
AutoCad 2011 K-526-11 ot 22.11.2011 0eccpouHo
Master Suite
L OMROMIAC | 1.961.17 07 16.03.2017 Gecepouro
Adobe Reader CBOOOJHO  pacIpOCTPaHIEMOE 0eCccpouHO
FAR Manager CBOOOJIHO  PacIpOCTPAHIEMOE OECCPOIHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI

HasBanue xypca CchlaKa

INIEKTPOHHEIC. pecypebt Guommorexn MITY . https://host.megaprolib.net/MP0109/Web

I''U. HocoBa
Poccuiickas TI'ocymapcTBeHHas ouomoTexa.
yaap https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
Ha HNOHAJIbHaA HNH MAIIMOHHO-aHAJINTHUYCCKasid - - -
1O q’f’p }l OHHO ce https://elibrary.ru/project risc.asp
cucreMa - POCCI/II/ICKI/II/I NHICKC Hay4YHOI'O

OnexTpoHHas 6a3a nepuoauveckux uzaanuit OO0

«BHC» https://eivis.ru/

9 MarepHaJIbHO-TeXHHYECKOE oDecnevyeHne T CIUIINHBI (MOTYJIs)

MartepuanbHO-TeXHUYECKOE 00eCieueHre TUCITUTUINHBI BKIIIOYAET:

1. VueOHble ayaWTOpPWH ISl MPOBENCHUS NPAKTHUECKUX 3aHATHH, TPYMIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTAINM, TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTeCcTalluu - J10CKa,
MYJIbTUMEAUNHBIN IPOEKTOP, JKPAH.

2. llomemeHnust uisi CaMOCTOSTENBHOW palbOThl OOydYaloImMXCS - TEPCOHATbHBIE
komrbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M C IOCTYIOM B 3JIEKTPOHHYIO
HH(pOPMaITMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCHUTETA.

3. ITlomemeHnne A XpaHeHUs W TNPO(UIAKTUYECKOTO OOCITYXHBaHHUS Yy4eOHOTO
000pYyHOBaHUS - CTEJUIAXKU, CeH MBI [T XpaHEHUS YIEOHOT0 000D YIOBAHU.


https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp
https://eivis.ru/

MNPUJIOKEHHE 1
(oGs3aTenbHOE)

Y4yeOHO-MeTOoANYEeCKOe 00ecTeYeHHe CAMOCTOATEIbLHOH padoThl 00y4aroIMXCsl

[To mucuunmmae «[IporpamMMHOe oOecrieueHHE B AJICKTPOIHEPTETHKE» MPEAYCMOTPEHO
MPOBEACHUE ayTUTOPHON KOHTPOJIBLHON pabOThl U 6 HHAMBUAYATbHBIX 3aJaHUN 17151 00yUJaIOIIUXCSI.

AynuTopHasi KOHTpoJabHas pabora (AKP):

1. HazoBute, kakue wu3MEpHUTENIbHBIC TPHOOPHI W TPHOOPHI ydeTa
JIOJDKHBI OBITH YCTaHOBIIEHBI Ha nipucoenuHennu BJI 220 kB?

2. HazoBute, kakwe wu3MeEpHUTENbHBIC TPHOOPHI W TPHOOPHI ydeTa
JIOJDKHBI OBITH YCTaHOBIIEHBI Ha nipucoeannennu KJI 6 kB?

3. HazoBute, kakwe wu3MeEpHUTENbHBIC TPHOOPHI W TPHOOPHI ydeTra
JIOJDKHBI OBITH ycTaHoBIeHb! Ha nipucoenuHennu TCH (BBox BH)?

4, HazoBute, kakue wu3MEpHUTENbHBIC TPHOOPHI W TPHOOPHI ydeTra

JIOJDKHBI OBITH  YCTQHOBJICHBI Ha TNPUCOCAMHEHUH CHHXPOHHOTO JIBUTATEINS
HanpsbkeHueM Boiie 1 kB?

5. Ha3zoBute, kakue u3MEpUTENbHBIE NPUOOPHI U NpHOOpHl ydera
JIOJDKHBI OBITh YCTAHOBJIEHBI HA NMPHCOEIMHEHUM CHJIOBOTO TpaHc(hopMaTopa C
pacmernerHor ooMoTkoit HH (BBOA HU3KOTO HanpsikeHUst)?

6. Kakyro cxemy nomkna npemioxuts CAIIP B cooTBeTrcTBUU €
TpeOOBaHUSAMHI HOPM MPOEKTUPOBAHUS ISl pacHpeAeTUTeIbHOro yerpoiictea BH
MPOXOJIHOM TMOJACTaHUMU HamnpsbkeHueM 35 kB ¢ 4 mnpucoenuHeHusiMH, TpU
ycnoBuHM, 4TO Ha PY mpenmomiaratoTcst 4acTele KOMMYTAlMM TpaHcopmaropa?
HazoBuTe HOMEp M ITOJIHOE Ha3BaHUE CXEMBI.

7. Kakyro cxemy nomxna npemnoxute CAIIP B coorBercTBUHH C
TpeOOBAHUSIMH HOPM MTPOCKTUPOBAHUS I pacipeneTuTeIpHOro yerpoiictea BH
TpPaH3UTHOM MOJACTaHIMK HanpsbkeHueM 35 kB ¢ 6 npucoenunenusmu? Hasosure
HOMEp U MOJTHOE HA3BaHUE CXEMBI.

8. Kakyro cxemy nomxna npeanoxute CAIIP B coorBercTBHH C
TpeOOBAHUSIMU HOPM MTPOCKTUPOBAHUS I pacupeneauTenbHoro ycrpoiictea CH
y3710BOM noxacraHuuu HanpsbkeHueMm 110 kB ¢ 5 npucoenunennsamu? HaszoBure
HOMEp U IOJTHOE Ha3BaHUE CXEMBI.

9. Kakyro cxemy nomxna npemnoxute CAIIP B coorBercTBHH C
TpeOOBAHUSIMHU HOPM MTPOCKTUPOBAHUS I pacipeneTuTeIpHOro yerpoiictea BH
y3710B0M noactanuuu HanpspbkeHueM 110 kB ¢ 12 npucoennnennsamu? Hazosure
HOMEp U MOJTHOE HA3BaHUE CXEMBI.

10. Kakywo cxemy nomxnHa mnpeanoxuts CAIIP B cooTBeTcTBHH ¢
TpeOOBAHUSIMHU HOPM MTPOCKTUPOBAHUS I pacipeIeTuTeIpHOTo yerpoiictea BH
y3710BOM noxacraHuuu HanpsbkeHueM 220 kB ¢ 4 npucoenunennsmu? HaszoBure
HOMEp U MOJTHOE HA3BaHUE CXEMBI.

11.  Kakas u3 cxeM BbIIIOJIHEHA BEPHO:

6) B)






12.

Kakast u3 cxeM BBIITOJIHEHA BCPHO:

a) 0) B)
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13.  Kakas u3 cxeM BBHINIOJTHEHA BEPHO:
a) 0) B)
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- - |
e =S o
—‘T—h- ]I ]
et 5 5
e S o
i T \:_“. \:hh- \:_h. \:hh-
i B an N-- ey N-- ey
] (lllI ray . ray
14,  Kakas u3 cxeM BBINIOJIHEHA BEPHO:
a)
\-T_. I ! .
-_b—_-1\—||| 10 «B |||—}.—
] Ly L4 ]
o] I l l [ —
0)
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15.  Kakas u3 cxeM BBINIOJIHEHA BEPHO:

lc 2¢c lc 2c lc 2¢c

'“—\
'“—\
'“—\

16. KPYVY c BepxHuUM BBOJOM COOPHBIX ITUH U HIDKHUM PACTIOIOKEHHEM
IIMHHOTO OTCEKA COOTBETCTBYET CXeMa 3arlOTHEHHUS:

a) 0) B) r)

OO

AN

|

Y 1

17.  KPYVY c BepxHUM BBOAOM COOPHBIX IITMH U BEPXHUM PACIIOIOKECHUEM
IIMHHOTO OTCEKA COOTBETCTBYET CXeMa 3arlOTHEHHUS:

a) 6) B) r)

—&—>
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18. KPVY BepxHUM pacroioXeHHeM IIMMHHOTO OTCEKa C BBOJAOM IITHH
CHU3Y COOTBETCTBYET CXeMa 3aMOTHEHUS:

6) B) r)

>

Y 1

—
i—<e B

19.  KCO cooTBeTcTByeT cXeMa 3aroTHEHUS:

6) B) r)

N

I
Y L

—&—>

20. MuUHUMaJIBHO JOMYCTUMBIA TOK OTKIIOUEHHS MOXET OBbITh Yy
BeIkIrouarenei Ha PY 10 kBc 1,0 =126 kAuT,=0,07¢C
a) 20 kA
0) 25 kA
B) 31,5 kKA
r) 50 KA

21. MwuHUMaIBbHO JOMYCTHMBIH HOMHMHAJIBHBIA TOK BBIKIIOUATENSI Ha
BBOJsIe 10 kB cunoBoro tpancdopmaropa TPIH-25000/110 cocraBmuser:
a) 630 A
0) 1000 A
B) 1600 A
r) 2000 A

22. MuHUMaNBbHO AONMYCTHUMBI HOMHWHAJIBHBIA TOK BBIKJIIOYATENS] HA
BBOJIe 110 kB cuitoBoro tpanchopmaropa TPIH-25000/110 cocTaBmuser:
a) 630 A
6) 1000 A
B) 1600 A

13



r) 2000 A

23.  MUHUMAaJIBHO JOMYCTHMBIH TOK 3JIEKTPOANHAMHYECKOW CTOMKOCTH
MOKeT ObITh y BhIKIItouareneid Ha PY 220 kB c 1,0 =21 kAuT,=0,02 ¢
a) 20 kA
0) 25 kKA
B) 31,5 KA
r) 50 KA

24.  MwuHUMaIBbHO JOMYCTUMBIH TOK OTKIIOYCHHS MOXET OBITh ¥y
BeIKITIOUaTesrei Ha PY 220 kB cl, 0 =21 xkAuT,=0,02 ¢
a) 35 kA
0) 50 kKA
B) 102 kA
r) 125 kA

25. MUHUMAaJIBHO JOMYCTHMBIH TOK 3JIEKTPOANHAMHUYECKOW CTOMKOCTH
MOXeT ObITh y Boikitouareneid Ha PY 10 kBc l,0 =126 kAu T, =0,07 ¢
a) 35 kA
0) 50 kA
B) 102 kKA
r) 125 KA

IIpumepHbIe camocTOAATE/IbHbIE PA0OTHI:
CP-1 «CAIIP cBeTOTeXHHMYECKOH YACTH 3JIEKTPOYCTAHOBOK)

OcCyIIecTBUTh pacyeT MPOKEKTOPHOTO OCBEUICHUS OTKPBITOTO  pacHpeeUuTeIbHO
ycrporictBa nmoactaniu 110/10 kB ¢ ucnonb3oBanueM mporpammHoro odecrieuenus Dialux, ecnu
IIJIaH NOACTAHLIMM IPUBEACH HAa pUCYHKe. [IpHBECTH IUIaH pacCTaHOBKHU IIPOKEKTOPHBIX Maur,
yKa3aTh TUIBI CBETHJILHUKOB U Jiamt. [IpuBecTy miaH ¢ n300pakeHHeM U30JTMHHA.

14
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CP-2 «CAIIP cxem pacnipeaeJMTeJbHBIX YCTPOMCTB 3J1eKTPOCTAHIMIA U MOACTAHLMIT»

Ha ocHoBaunu texamueckoro 3amanust ¢ ucnonb3oBanuemM CAIIP «OPY CAD» u «3PY

CAD»:

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.

- pacCUUTaTh TCXHUKO-3KOHOMHNYCCKUC MMOKA3aTCIIN,

- BBIOpaThb ONTUMAIbHYIO CXEMYy pacHpeleiuTeNbHOTO  yCTpPOHCTBa
MMOHU3UTENIbHON MOACTAHIINY;

- pa3paboTtath ogHoNMMHEHHYIO cxemy [ 'TIIT;
- OCYIIECTBUTH PacueT TOKOB KOPOTKOTO 3aMbIKaHUSI;

- OCYIIECTBUTH BBIOOP M mipoBepKy obopynoBanus PY BH n HH;

- CIIPOCKTUPOBATH COOCTBEHHBIC HYX/bI IOACTAHIINH.

1. O0mas xapakTepuCcTHKA pailoHAa pa3MelleHUs OACTAHINH

Mectopacnonoxenue [1C
Penbed mnomanku I1C
I'pyHTHI
2. Texuunueckue nokaszareaun [NC
MormHocTh TpanchopmMaTopoB
Tun u KoITM4ecTBO TpaHCHOPMATOPOB
['1aBHBIE CXEMBI ANEKTPUUECKUX COCTUHECHHI

KonnuectBo npucoeannennii Ha cropone BH

VYpan
PaBHUHHBIN
CyriauHku

40 MBA
2xTPJ1H-40000/110
OnunapHas

CEKL[MOHUPOBAHHAs
6

IJIaBHOU

15



2.5. 3PY-10kB - 4-x CeKIMOHHOE, pPacCUYMTaHHOE HAa YCTAHOBKY 52 sueeKk BaKyyMHBIX
BBIKJIFOUATEIECH

2.6. KoaudectBo oTXonsmux JuHui - 4 BJI

2.7. TIA mpunsTta npu KonmmuectBe npucoeanHeHuit 110 kB 6onee nByx

CP-3 «OnTumu3anusi pe:kuMoB padoThl CUCTEM 3JIEKTPOCHAOKEHHSI ¢ COOCTBEHHBIMM
HCTOYHUKAMH JIEKTPOIHEPTUID)

Jins  3aJaHHOM  CXeMBl  DJIEKTPOCHAOKEHUS € COOCTBEHHBIMH  MCTOYHHKAMU
JIEKTPOIHEPTUH, OCYIIECTBUTh MOUCK ONTHUMAIBHOIO PACIpENENCHUsl AKTUBHBIX MOIIHOCTEH
Mexnay reHeparopamu anektpoctanuuii B [IBK «KATPAH», ecin TEeXHHKO-?KOHOMUYECKHE
MoJIesIi TypOOreHepaTOpOB UMEIOT CIIENYIOLINI BUL:

TeXHHKO-9KOHOMUYECKHUE MOJ€JIM I'€HEPAaTOPOB

P = 6 MBT
P, MBr 4 5 6
Do, M° 44 47 50
S, py6./m° 234 235 233
Poow = 12 MBT
P, MBr 8 9 10 11 12
Do, M° 61 65 69 74 77
S, py6./m° 351 358 342 347 354
Pow = 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
Poow = 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
P ow = 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
P ow = 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
Pow = 100 MBT
P, MBT 82 | 85 | 86 | 8 | 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 /ISl IPOMEKYTOYHOM aTTecTalny (3a4eT ¢ OLEHKOM):

1. Ilepeuncnure OCHOBHBIE Lienu aBToMaru3auuu mnpoektupoBaHus COC. C moMoIbro
MPUMEHEHUSI KAKUX TEXHOJIOTHI UX MOYKHO JOCTUYD?

2. JlaliTe ompeneneHHE MOHATUSAM: IPOEKTHBIE OINEepauus M MpOLEeaAypa, NPOEKTHHIE
pelIeHre U MapuIpyT, dTal U CTaAMs IPOSKTUPOBAHUS.

3. Kakue BUbI MPOEKTHBIX MPOLEAYP MOTYT ObITh Hcnoib30BaHbl B CATIP?

4., Kakue sTambl BXOISIT B TUIOBYIO cXemy mpoektupoBanusa’? [IpuBenure mx o0JacTh
HA3HAYEHUS 1 OCHOBHBIC (PYHKIIMH.

5. Kakue TUIIOBBIC 3a/1a41 aBTOMATHU3AIIMN TPOCKTUPOBaHus XapakTtepHbl 1t OPY CAD u

16



3PY CAD?

6. B u€m 0coOEHHOCTh MapauIeNbHOTO (CMEIMIaHHOTO NpoeKkThpoBanus)? [l Kakux
JHEPreTHYECKUX 00BEKTOB €r0 MOKHO IPUMEHUTH?

7. Ilepeuncnure mpeumymectBa u Hemoctatku TexHoioruu CAD/ CAM/CAE. B uém
3aKJIFOYAI0TCS OCHOBHBIE TPYTHOCTH WX BHEAPEHUS B DJIEKTPOIHEPTETHKE?

8. Kakumu  cBoiicTBamMu  oOJafgaeT CUCTEMa  JJICKTPOCHAOKEHUSI KaK  OOBEKT
npoexktupoBanus? Kak onu Boustor Ha coznanue CAITP?

9. Kakwue 3amaun CAIIP OPY CAD u 3PY CAD otHOcsATCs K popMaTn3zyeMbiM, a Kakue — K
TpyaHo ¢opmanuzyembiM? Kakue npumensiorcs pexumsl B pabore CAIIP B 3aBucumoctu ot
XapakTepa U CTENEHH YJacTHsl YeJIOBEKa U UCMOJIb30BaHuss DBM?

10. B u4éM 0COOCHHOCTHM HHUCXOJSIIETO M BOCXOIAIIETO MpoekTupoBanus? Kak 310
yuutbiBaercs npu coznanuu CAIIP? [lpuBenute mpumepsl.

11. Jlatite ompenenenusi obecneunBatonmm noacucremam CATIP. Kak cBs3aHbl MEXIy
coboit Texanueckoe u nporpammuoe odecrieuenus CAIIP OPY CAD u 3PY CAD?

12. Kakue mnoncuctembl CAIIP MOXHO OTHEeCTH K OOCTYXHUBAIONIMMH, a Kakue — K
MPOEKTUPYIOITUM?

13. IIpuBenute mpuMepsl KOMIOHEHTOB U KoMIiekcoB CAIIP cucrem a1ekTpocHaOKeHUS.

14. TlepeuncnuTe OCHOBHBIE MPOOJEMBbI MPOCKTUPOBAHUS CHUCTEM DSJICKTPOCHAOKECHUSI.
Kaxkoe Bnusinue onu okaspiBatoT Ha coznanue CAIIP OPY CAD u 3PY CAD?

15. Kakass uHpopmainus HeoOxomuma st coctaBiieHus TOO 3JIeKTpUYEeCKOW YacTh
ANEKTPOIHEPTETUYECKOTO 00bEKTa?

16. Kakue ocHoBHbIe 3amaun mnpoektupoBaHuss COC HEoOXO0AMMO aBTOMATHU3MPOBATH B
nepByro ouepens? [louemy?

17. Kakue orTambl W CTaguu TMPOCKTUPOBAHUS DSJIEMEHTOB CHCTEM JJIEKTPOCHAOKCHUS
pernameHnTHpoBanbl? Kakum 00pa3oM UX JIydllle aBTOMaTH3UPOBATH?

18. Kakue npomeinuieHHble iporpaMmmHbie naketsl CAIIP Bam m3BecTHBI? CpaBHUTE HX
OCHOBHBIE BO3MOXHOCTH M 00JIACTh IPUMEHEHUSI.

17



MNPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE CPeACTBA /ISl IPOBEACHUS POMEKYTOYHON aTTeCTaAlluH

a) [lnanupyemble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPENCTBA VI MPOBeIeHHs MPOMEKYTOUHOH ATTECTAIIUM:
Kon o
WHaukaTop JOCTHXKEHUS KOMIICTCHITHMA O11eHOYHBIC CPEJICTBA
WHIMKATOpa

[1K-5: CriocobeH pa3pabaTeiBaTh OTACIbHBIC pa3eiibl IPOSKTOB, OCYIIECTBISATh HX TEXHUKO-DKOHOMUYECKOE 000CHOBAaHUE, TPUMEHSATh METO bl aHAJIN3a
BapUaHTOB, Pa3pabOTKH ¥ NOUCKA KOMIIPOMHUCCHBIX PEHICHUI

I1K-5.1

Omnpenensier XapaKTEPUCTHKH 00bEKTa
KalUTaIbHOTO CTPOUTENLCTBA, Il KOTOPOTO
npeHa3HauYeHa CUCTEMa YJICKTPOCHA0KEHUS

1. Bonpockl /151 MOATOTOBKHU K MPOMEKYTOUHOI aTTecTalnu

19. IlepeuncnuTe OCHOBHBIC 1IeNK aBTOoMaTH3auu npoektupoBanus COC. C
MOMOMUIbIO0 TPUMEHEHHUS KaKMX TEXHOJIOTHI UX MOXHO JOCTUYb?

20. Jlaiite ompeneneHHE MOHATHUSAM: MPOEKTHBIC OINEpalus W Mpolenypa,
MPOEKTHBIE PEHICHUE U MapUIPYT, 3Tal U CTAIUs MPOSKTUPOBAHUS.

21. Kakue BUIbI IPOESKTHBIX MPOLEAYP MOTYT ObITh UcTIONb30BaHbl B CAITP?

22. Kakue sTansl BXOST B THTIOBYIO cXeMy npoekTupoBanus? [IpuBenure nx
00J1aCTh Ha3HAYECHUS U OCHOBHBIE (DYHKIIHH.

23. Kakue TUIOBBIE 33/1a4dl aBTOMATU3AllMU MPOCKTHUPOBAHUS XapaKTEPHbI
s OPY CAD u 3PY CAD?

24. B uéM 0CcO00EHHOCTHh TMapauIeIbHOr0 (CMEUIAaHHOTO TPOEKTUPOBAHMUS)?
JlJig KaKuX SHEpPreTUH4ecKuX 00BEKTOB €ro MOKHO IPUMEHUTH?

25. Ilepeuncnure mnpeumymiecTBa u  HepocTaTku TexHomoruu CAD/
CAM/CAE. B uéMm 3aKkiO4arOTCs OCHOBHBIC TPYAHOCTH WX BHEAPEHUS B
ANEKTPO3HEPIeTUKE?

2. 3aiaHud 1J151 CAMOCTOSITEILHBIX padoT
CP-1 «CAIIP cBeTOTeXHMYECKOH YACTH FJIEKTPOYCTAHOBOK

OCyIecTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHUS OTKPBITOTO  PACIpPEeAeTUTEIIEHO
ycTporictBa moactaduu 110/10 kB ¢ ucnonp3zoBanueM mporpammuoro odecniedenus Dialux, eciou
IJIaH TIOJCTAHLMU IIPUBEJIEH Ha pPUCYHKE. [IpHBECTH IUIaH pacCTaHOBKM MPOXKEKTOPHBIX Madr,
yKa3aTh TUIBI CBETHILHUKOB U Jiamm. [IpuBecTy mian ¢ n300pakeHrneM U30JUHHA.




Kon

WNupukaTop JOCTUXKEHUS] KOMIIETEHITUN OneHouHble cpencTBa
WHJIMKaTopa

o

d 0PY-110 B o

240

== IIIIIIITI-I :i-l
Sy e

T ;JJ ED

CP-2 «CAIIP cxem pacnpeesMTeJIbHBIX YCTPOHCTB 3J1€KTPOCTAHIMNA M MOJACTAHIUIN

Ha ocHoBaunu texumueckoro 3aganudg c¢ ucmonbpzoBanuem CAIIP «OPY CAD» u «3PY
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Kon
WHUKATOpa

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

CAD»:

1.1.
1.2.
1.3.

2.1
2.2.
2.3.

2.4.
2.5.

2.6.
2.7.

- pa3paboTartb onHoNMMHENHYI0 cxemy ['TIIT;
- CIPOEKTHPOBATH COOCTBEHHBIE HYX/IbI TO/ICTAHIIUH.
1. O0mas xapakTepuCcTHKA pailoHAa pa3sMelleHUs OACTAHINH

Mecropacnonoxenue [1C VYpan
Penved mmomanku I[1C PaBHUHHBIN
['pyHTHI CyriauHku

2. Texunueckue nokaszareaun [NC
MomHOCTh TpaHchopMaTopoB 40 MBA
Tumn u KOIMYEeCTBO TPaHCPOPMATOPOB 2xTPJIH-40000/110
['1aBHBIE CXEMBI JNEKTPUUECKUX COCAUHECHHI OnunapHas

CEKIIMOHUPOBAHHAsA

KonmuuectBo npucoeannennii Ha cropone BH 6

3PY-10 kB - 4-x CeKIMOHHOE, pPacCUYMTaHHOE HA YCTAHOBKY 52 sUeeKk BaKyyMHBIX
BBIKJTFOUATEIECH

KonunuecTBo orxonsmux aunuii - 4 BJI

[TA mpunsTa nipu Konmuectse npucoeanHenuit 110 kB 6onee nByx

3. AyniuTopHasi KOHTpPOJIbHasi padora

26.  Kaxkas u3 cxem BBITIOJTHEHA BEPHO:

2) 5) B)
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Kon
WHUKATOpa

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

.||_/

< P—

<
(

28.

Kaxkas u3 cxeM BbIOTHEHA BCPHO:

0)

e

Kaxkas u3 cxem BbIIIOTHEHA BEPHO:

6)

=)
~
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Kon
WHIAKATOpa

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

0B aw 0B aw
T ™
- -
= i
s we=i
L~y L~y
T T
R Bl e Y- Yo la
nay 1ay

29. Kakas u3 cxeMm BBITIOJTHEHA BEPHO:

10 kB a
5
A
—.}—h-
5
1
— Fp—
O
auy

a)

v.:\-'h_“' "|_T:
= 10 kB —=
3 jj IJLj —

0)
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Kon
WHUKATOpa

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

o 3
.___'{_“I 10 kB I||_}._
_ [ If __
o— l l -|I—LE]
B)
o L
.__'1\_“' 110 kB I||_}._
o 1% T
ﬁl—h- I l l 1 I
30.  Kakas u3 cxem BBITIOJTHEHA BEPHO:
a) 0)

1lc 2¢c

1lc 2c
g G

|

1lc 2c
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Kon
WHUKATOpa

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

31. KPYVY c BepxHUM BBOJIOM COOPHBIX IIMH U HIKHUM PACIIONIOKEHUEM
IIMHHOTO OTCEKAa COOTBETCTBYET CXEMa 3arOTHEHUSI:

a) 0) B) r)

N

Y

>
9

Y _

—

32. KPYVY c BepXHHUM BBOJIOM COOPHBIX IIMH U BEPXHUM PACIIOIOKEHUEM
IIMHHOTO OTCEKAa COOTBETCTBYET CXEMa 3arOTHEHUSI:

a) 0) B) r)

N

Y

l

1

33.  KPVY BepxHuUM pacroyio)XK€HWEM IIMHHOTO OTCEKa C BBOJOM IIIMH
CHHU3Y COOTBETCTBYET CXeMa 3aNOJTHEHUS:

a) 0) B) r)

>

—
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Kon

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

MHIMKATOpa
{
i AN i A 2
|
Y| |y |3 (|37 1
34.  KCO cooTBeTcCTBYeT cCXeMa 3aroJIHEeHUS:
a) 0) B) T)
{
i A i A |
|
Y|y |3 ||F i
ITK-5.2 Brmonusier coop nndopmanuu mno 1. Bonpockl /151 NOATOTOBKHU K MPOMEKYTOUHOI aTTecTalnu

CYHICCTBYIOIIUM U BBIGI/IpaeT OIITUMAJIbHBIC
TEXHUYCCKHUEC PCIICHUA HAa PA3JIMYHBIX
CTaauAX MPOCKTA CUCTCM 3JI€KTpOCH3.6)K€HI/I}I
00BEKTa KaTUTAJIBHOIO CTpOUTEIILCTBA

1. IlpuBeaure npumepsl KOMIIOHEHTOB 1 KomIuiekcoB CAIIP cucteM anekTpocHaO)KeHusl.

2. TlepeuncnuTe OCHOBHBIE TTPOOIEMBI MPOCKTUPOBAHUS CUCTEM AJIeKTpocHaO)eHus. Kakoe
BIUsIHUE OHU OoKa3biBatoT Ha co3ganue CAIIP OPY CAD u 3PY CAD?

3. Kakas wuHdopmanus HeoOxomuma mis coctaBieHUs TOO dIEKTPUYSCKON dYacTH
AIIEKTPOIHEPTETUUECKOT0 00BeKTa?

4. Kakue ocHOBHBIC 3amaud mpoektupoBaHuss COC HeEoOXOaUMO aBTOMATH3WPOBATH B
nepByto ouepens? [louemy?

5. Kakue osranmbl M cTagud NPOEKTUPOBAHUS 3JIEMEHTOB CHUCTEM 3JIEKTPOCHAOKEHUs
perinamenTHpoBaHbl? Kakum 006pa3oM ux Jydine aBTOMaTU3UPOBATh?

6. Kakne mpombiniennbie nporpamMMebie naketsl CAIIP Bam m3BecTHbI? CpaBHHUTE UX
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Kon
WHUKATOpa

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

OCHOBHEBIE€ BO3MOKHOCTH U 00J1aCTh IIPUMCHCHUA.

2. 3agaHud I CAMOCTOATEIbLHBIX PadoT

CP-2 «CAIIP cxeM pacnpeneJMTeJbHBIX YCTPOMCTB 3JIeKTPOCTAHIMI U MOACTAHLM I

Ha ocnoBanum texHuyeckoro 3aganusa ¢ ucnoib3oBanuem CAIIP «OPY CAD» u «3PY
CAD»:

- paccuuTaTh TEXHUKO-3KOHOMHUUYECKHUE MOKA3aATEINH;

- BBIOpATh ONTUMAIBHYIO CXEMY PaCIpeIeIUTEIIbHOTO YCTPONCTBA TIIABHOW TOHU3UTEIBLHOMN
MOJICTaHIIN U,

VYcnoBus 3amaun npuBeIeHbl B UHANKATOpE 4.1.

CP-3 «OnTuMH3anus pe;xuMOB PadoThl CHCTEM IJIEKTPOCHAOKEeHH S ¢ COOCTBEHHBIMM
HCTOYHUKAMH JIeKTPOIHEPTrUm»

Jl1s 3a1aHHOM CXeMBbI 3JIEKTPOCHA0XKEHNS ¢ COOCTBEHHBIMU UCTOYHUKAMHU 3JIEKTPOIHEPTHH,
OCYIIECTBUTH IMOUCK ONTUMAIILHOTO PaCIpeieNICHNs aKTUBHBIX MOITHOCTEH MEX]ly FreHepaToOpaMu
anektpoctaniuii B [IBK «KKATPAH», eciiu TeXHUKO-9KOHOMHUYECKHE MOJIENTH TYypOOT€HEPaTOPOB
MMEIOT CIEAYIOLINUNA BU:

TeXHHKO-PKOHOMUYIECKHE MOICITH TCHEPATOPOB

Poon = 6 MBT
P, MBT 4 5 6
Do, M° 44 47 50
S, py6./m° 234 235 233
Pyoy = 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, MB1 13 15 17 18 19 20
Do, M° 115 125 135 140 145 150
S, py6./m° 270 272 274 269 267 267
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Kon
WHIAKATOpa

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

Poow = 32 MBT
P, MBT 14 18 20 24 26 30
Do, M 177 195 205 220 229 235
S, py6./\° 240 240 232 245 241 234
Poow = 40 MBT
P, MBT 25 | 27 | 29 | 30 | 32 | 36 | 39 | 40
Do, M 163 | 171 | 176 | 182 | 188 | 201 | 212 | 216
S, py6./\° 331 | 335 | 337 | 336 | 332 | 330 | 330 | 329
Poou = 63 MBT
P, MBT 37 | 40 | 43 | 46 | 48 | 51 | 54 | 60
Do, M° 177 | 189 | 202 | 214 | 222 | 235 | 248 | 260
S, py6./\° 360 | 365 | 362 | 361 | 354 | 353 | 353 | 350
P,ou = 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

3. AynuTopHasi KOHTpPOJIbHasi padora

1. HazoBute, kakue H3MEpUTEIbHBIE NPHOOPHI
yCTaHOBJIEHBI Ha nipucoeanHenun BJI 220 kB?

2. HazoBuTe, Kakue W3MEpUTENIbHBIE MPUOOPHI
yCTaHOBJIEHBI Ha pucoeanHennu KJI 6 kB?

3. Ha3oBuTe, Kakue U3MEpUTENbHBIE NPUOOPHI M TPUOOPHI YydeTa OJKHBI OBITh
yctaHoByeHbl Ha ipucoenunennn TCH (BBog BH)?

4. HaszoBure, Kakue HW3MEpUTENIbHbIE NPUOOPHI M TPUOOPHI ydeTa [OJDKHBI OBITh
YCTaHOBJIEHBI HAa IPUCOETMHEHNN CUHXPOHHOTO JIBUTATENs HaNpshKeHueM Boiiie 1 kB?

5. Ha3zoBuTe, Kakue U3MEpUTEIbHBIE NPUOOPHI M TPUOOPHI ydeTa [OJKHBI OBITh
YCTaHOBJICHBI Ha MPHCOCIUHEHUH CHJIOBOTO TpaHCcopMaropa ¢ paciieruieHHo oomorkor HH
(BBOJI HU3KOTO HAIMPsDKEHUS)?

6. Kakyo cxemy momkaa npemnoxutsh CAIIP B cooTBeTcTBUM C TpeOOBaHHSIMU HOPM
MPOEKTUPOBAHUA I paclpelenuTeNbHoro  ycrporictea BH  mpoxomHoil  mojacranuuu
HanpspkeHueM 35 kB ¢ 4 npucoenmHeHusiMH, MpU yCJIOBUH, 4TO Ha PY mpenmnosararoTcs yacTeie
KOMMYyTauuu Tpancopmaropa? Ha3zoBute HOMep M MOJHOE Ha3BAHUE CXEMBI.

npubOpsl  ydyera JOJKHBI OBITh

=

npuboOpsl  ydera JOJKHBI OBITh

=

27




Kon
WHUKATOpa

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

7. Kakyo cxemy momkaa npemnoxutsh CAIIP B cooTBeTcTBUM C TpeOOBaHHSIMU HOPM
IIPOCKTUPOBAHUA Ul PacHpeleauTeNbHOro ycrporcrsa BH  TpaH3uTHOM noxacraHuuu
HanpspkeHueM 35 kB ¢ 6 npucoeannenusimu? HazoBuTe HOMEP M TTOJTHOE HA3BaHUE CXEMBI.

8. Kakywo cxemy nomkna npemioxuts CAIIP B coorBercTBHM ¢ TpeOOBaHHUAMU HOPM
MPOEKTUPOBAHUSA ISl pacupenenuTebHoro ycrporictsa CH y3510BoM MOACTaHIIMN HAIPSKEHUEM
110 kB ¢ 5 npucoeaunenussmu? HazoBute HOMEp U MOJTHOE HA3BaHUE CXEMBI.

9. Kakyo cxemy momkna npemnoxuts CAIIP B cooTBeTcTBUM C TpeOOBaHHSIMU HOPM
IIPOCKTUPOBAHUS IS PACIIPENEIUTENIBHOr0 ycrpoctsa BH y310B0M moACTaHIIMN HANPSIKEHUEM
110 B ¢ 12 npucoenunenussMu? Ha3zoBuTe HOMEp 1 MOJTHOE HA3BAaHUE CXEMBI.

10. Kakyio cxemy nomxna npemioxuts CAIIP B cooTBeTcTBUH ¢ TpeOOBaHUSMH HOPM
MPOEKTUPOBAHUSA ISl paclpeeIuTeIbHOTO yeTporicTBa BH y3510BOM moACcTaHIIMM HAIPSIKEHHUEM
220 xB ¢ 4 npucoeauaenusmu? HazoBuTe HOMEp 1 NOJHOE Ha3BAHUE CXEMBI.

[1K-5.3

Bri6upaet o6opynoBaHue st OTJEIBHBIX
pa3zeNioB MPOEKTa Ha PA3IMIHBIX CTAIUSIX
MPOSKTUPOBAHUS CUCTEM JIEKTPOCHAOKCHHUS
00BEKTa KAIMUTAITBHOTO CTPOUTEIIHCTBA

1. Bonpocs! /151 NOATOTOBKYU K MPOMEKYTOYHOI aTTecTAlnu

1. Kakue 3agaun CAIIP OPY CAD u 3PY CAD oTtHOcsTCS K OpMaTu3yeMbIM, a KaKhe — K
TpyaHo QopmanusyemeiM? Kakue mpumenstorcst pexxumsl B pabore CAIIP B 3aBuCHMMOCTH OT
XapakTepa U CTEIEHH YYacTHsl YeJIOBEKa U UCTO0JIb30BaHus DBM?

2. B 4€M 0COOCHHOCTHM HUCXOJSIIET0O ¥ BOCXOMSAIIEro mpoekrupoBaHus? Kak 3to
yuuTbiBaeTcs npu coznanuu CAIIP? [TpuBenure npumepsl.

3. Haiite onpenenenus ooecrneunBatonmm nojacucremam CAIIP. Kak cBs3anbl MexXIy cOO0M
texHudeckoe u nporpammuoe ooecrnieuenust CAITP OPY CAD u 3PY CAD?

4. Kakue moncuctembl CAIIP MOXHO OTHECTHM K OOCIYKHMBAaIOIIMMH, a Kakue — K
MPOEKTUPYIOIIUM ?

2. 3agaHud I CAMOCTOATEIBLHBIX PadoT

CP-2 «CAIIP cxeM pacnpeneJMTeJbHBIX YCTPOMCTB 3JIeKTPOCTAHIMI U MOACTAHM I

Ha ocHoBannm texumueckoro 3amaHus ¢ ucrnois3osBanueM CAIIP «OPY CAD» u «3PY
CAD»:

- OCYIIECTBUTH PACUET TOKOB KOPOTKOTO 3aMbIKAHHS,

- OCYIIIECTBUTH BBIOODP M mpoBepKy obopynoBanus PY BH n HH.

VYcnoBus 3a1auu IpUBEEHB! B THAUKATOPE 4.1.

3. AyniuTopHasi KOHTPOJbHasi padora
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Kon
WHUKATOpa

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI

OneHouHble cpencTBa

35. MuHMMaJIBHO JOMMYCTUMBIN TOK OTKJIIOUEHHUS MOXKET OBITh Yy BBIKJIIOUaTesei Ha PY 10
kBclyy=126kAuT,=0,07cC

a) 20 kA

0) 25 kKA

B) 31,5 KA

r) 50 kA

36. MuHMMAaIIbHO TOMYCTUMBI HOMHHATBHBINA TOK BBIKITIOUYaTels Ha BBojie 10 kB cunoBoro
tpanchopmaropa TPJIH-25000/110 cocrasinser:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

37. MuHMMaIBHO JOMYCTUMBIH HOMHHAJIBHBIA TOK BBHIKIIOuaTedass Ha BBoae 110 kB
cunoBoro Tpanchopmaropa TPIH-25000/110 cocTaBisier:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

38. MUHUMANIBHO JOMYCTUMBIH TOK 3JEKTPOJMHAMUYECKOH CTOMKOCTH MOXKET OBITh Yy
BeIkIrouarene Ha PY 220 kB cl, 0 =21 xkAuT,=0,02C

a) 20 kA

0) 25 kKA

B) 31,5 KA

r) 50 KA

39. MuHMMaIBPHO TONMYCTUMBIA TOK OTKIIFOUCHHS MOKET OBITh y BBIKJIIOUaTeNe Ha PY 220
kBclyy=21xkAuT,=0,02cC

a) 35 kKA

6) 50 kA

B) 102 kA

r) 125 kA
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Kon

NuaukaTop JOCTUKEHHS KOMIIETEHLIHI OueHovHbIE CpeICTBA
WHJMKATOpa

40. MUHUMAJIBHO JOMYCTHMBI TOK 3JEKTPOAWHAMHYECKOW CTOMKOCTH MOXET OBITh Y
BeIkIrouarenei Ha PY 10 kBc 1,0 =126 kAuT,=0,07C

a) 35 kA

0) 50 kA

B) 102 kKA

r) 125 KA
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0) Ilopsinok mnpoBefeHHs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJd W KPHUTEPHH
OLCHUBAHUSA:

[Ipomexxyrounass arrecrauuss mno gucuuiuimHe «lIporpamMuoe oOecrneyeHue B
3JIEKTPOIHEPreTUKE» BKIKOYAET TEOPETUUYECKHUE BOMPOCHI, MO3BOJISIIOLIIUE OLIEHUTh YPOBEHb
YCBOEHHsSI OOYyYalOIMMUCS 3HAaHWHM, M TPaKTHUYECKUE 3aJaHUs, BbIABISAIONINE CTENCHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJICHUI, TPOBOAUTCA B (hOopMe 3aueTa.

3a4er Mo JAHHOM JUCLMIUIMHE MPOBOAMUTCS B MUCbMEHHOM (opMme.

Iloka3aTeiu M KpUTEPUH OLICHMBAHMS 3a4eTa:

— Ha «3a4TeHO» — 00YyJaroIUiiCcsl TEMOHCTPUPYET CPEIHUN YPOBEHb COPMHUPOBAHHOCTU
KOMIIETEHIINI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCSI HE3HAYUTENIbHBIE OIIHOKH,
HETOYHOCTHU, 3aTPyIHEHUS NPU aHATUTHYECKHX OINEPALUAX, [IEPEHOCE 3HAHWM M yMEHUH Ha
HOBBIE, HECTAHIAPTHBIE CUTYaLlUH.

— Ha «He 3a4YTEeHO» — OOydYaloluiics HE MOXET II0Ka3aTh 3HaHHWS Ha YPOBHE
BOCTIPOM3BEICHUS U 00BsICHEHUS MHGOPMAIIUH, HE MOXKET MOKa3aTh MHTEJVIEKTyalbHble HaBbIKU
pelIeHNs IPOCTHIX 3a7au.
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MNPUJIO)KEHHE 3
(obs3aTenbHOE)

MeToanuyecKkue PEKOMEHAANUHA 110 BHINMOJHCHHUIO ITIPAKTHYCCKUX 3adaHui

CP-1 «CAIIP cBeTOTeXHHYECKOI YaCTH 3JIEKTPOYCTAHOBOK

BapuanTt 1
OcCyIIecTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHUS OTKPBITOTO PACIpPEAeTUTEIbHO YCTPOHCTBA
noactanmuu 110/10 kB ¢ ucnonp3oBanneM mporpaMmHoro obecrnedenus Dialux, ecnu mian
MOJICTAHINY MPUBEJICH Ha prcYyHKe. [IpuBecTH MIaH pacCTaHOBKH MPOKEKTOPHBIX MadT, YKa3aTh
THUIIBI CBETUJILHUKOB | JiaMIl. [IpuBecTH miiaH ¢ n300pakeHUEM H30JIMHUM.
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Bapuant 2
OCyIecTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHUS OTKPBITOTO PAaCHIpPEAeTUTENBHO YCTPOHCTBA
noactanmmu 500/220 kB ¢ ucnonp3zoBaHueM mnporpaMMHoOro obecrnedenus Dialux, eciam muran
MOJICTAHINY MPUBEJICH Ha prcyHKe. [IpuBecTH MIaH pacCTaHOBKH MPOKEKTOPHBIX MadT, yKa3aTh
THUIIBI CBETUJILHUKOB | JiaMIl. [IpuBecTH miiaH ¢ M300pakeHUEM H30JIMHUM.
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Bapuant 3

OcCymiecTBUTh pacdeT OCBEUICHUS KY3HEUHO-TIPECCOBOTO OTJEJIIEHUS MEXAaHHMYECKOro Iiexa ¢
WCIIOJI30BaHUEM MPOTrpaMMHOT0 obecnieueHus Dialux, ecnu miaH 1iexa MpUBEICH Ha PUCYHKE.
HpI/IBeCTI/I IJIaH paCCTAHOBKHU CBCTUJIbBHUKOB, YKAa3aTh TUIIbI CBCTUJIbBHUKOB U JIAMII. HpI/IBeCTI/I
TUTaH C U300pakeHUEM U30JIMHUIA.
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Bapuant 4

OCYH_IGCTBI/ITB pacucT OCBCHICHUA OTACICHUSA TAKCIbIX CTAHKOB MCXaHHWYCCKOIO II€Xa C
WCIIOJIb30BaHUEM MPOTrpaMMHOT0 obecnieuenus Dialux, ecnu miaH 1iexa MpUBEICH Ha PUCYHKE.
HpI/IBeCTI/I IJIaH PpaCCTAaHOBKHU CBCTUJIBHUKOB, YKAa3aTh TUIIbI CBCTUJIBHUKOB U JIAMII. HpI/IBeCTI/I
TUTaH C U300pakeHUEM U30JIMHUM.
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Bapuant 5

OcCymiecTBUTh pacyeT OCBEUICHHUS TOKAPHO-(PPE3epHOro OTACICHUS MEXaHHMYECKOro Iexa ¢
WCIIOJIb30BaHUEM IporpaMMHOro obecrneuenus: Dialux, ecnu miaH 1exa NpuBeleH Ha PUCYHKE.
[IpuBecTu miaH pacCTaHOBKU CBETUJIBHUKOB, yYKa3aThb THUIIbl CBETUJILHUKOB U jamil. [IpuBectu

IIJIaH ¢ U300paKEHUEM U30JIMHHM.

Bapuant 6

OCYIHGCTBI/ITL pacueT OCBCHICHUA TEPMHUYCCKOro OTACICHUA MCEXaHUYCCKOro Iexa C
HCII0JIb30BAHUCM TTPOTPaAMMHOTO obecneueHust Dialux, CCJIM IIJIaH LI€Xa MPUBCIACH HAa PHUCYHKC.
HpI/IBeCTI/I IJIaH paCCTaHOBKHU CBCTUJIBHMKOB, YKa3aTh THUIIbBI CBCTUJIBHUKOB W JIAMII. HpI/IBeCTI/I

IUIaH ¢ N300paKEHHEM H30JIMHHH.
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CP-2 «CAIIP cxem pacnpeaeuTeJbHBIX YCTPOMCTB 3JIeKTPOCTAHUUHA U MOJACTAHIM I

Ha ocHoBannu texumueckoro 3amanus ¢ ucrnoiab3oBanueM CAIIP «OPY CAD» u «3PY CADy:

- paccuuTaTh TEXHUKO-3KOHOMHUUYECKHUE MOKA3aATEINH;

- BBIOpaTh ONTHMAJbHYIO CXEMY pPaclpeAelUTENbHOIO yCTPOWCTBA TJIABHON MOHU3UTEIHHON
MO/ICTAHIINY;

- pa3paboTtarh ogHONIMHEHHYIO cxemy ['TII1;

- OCYILIECTBUTH PACUET TOKOB KOPOTKOTO 3aMbIKAHMS;

- OCYIIIECTBUTH BBIOOP ¥ mpoBepky obopynoBanus PY BH u HH;

- CIIPOCKTUPOBATH COGCTBGHHBIG HYXbI IOACTAHIIUH.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

2.6.
2.7.

Bapmuanr 1
1. O6mas xapakTepucTHKA paiioHa pa3MenleHus MOACTAHIHI
Mectopacnonoxenue [1C Ypan
Penbed mmomanku I1C PaBHuHHEBIN
I'pynTHI CyrnuHku
2. Texunveckue noxkasarenu IIC
MouHocTh TpaHchopMaTopoB 40 MBA
Tun 1 koau4ecTBO TpaHcHOpPMaTOPOB 2xTPJIH-40000/110
I'1aBHBIE CXEMBI DJIEKTPUYECKUX COCAUHEHUN OpunapHas
CCKLIMOHUPOBaHHAs
KonnuectBo npucoenunenuit Ha cropone BH 6

3PVY-10 kB - 4-x CEeKIIMOHHOE, PAaCCUMTAHHOE Ha YCTAaHOBKY 52 s4YE€eK BaKyyMHBIX
BBIKJIIOUYATEIIEH

KommuectBo oTxomsamux auHui - 4 BJI

ITA npunsita npu KonuuecTe npucoeannenuii 110 kB Gonee nyx
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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.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.

Bapuanr 2

1. O0mas xapakTepucTHKA paiioHa pa3MelleHUs NOACTAHIUH

Mecropacnonoxenue [1C [ToBomxKBE
Penwved mnomanku [1C PaBHuHHBIN
I'pyHTHI CyriamHku
2. Texuuveckne nokaszarean IC
MomHOCTh TpanchopMaTopoB 63 MBA
Tumn u KonM4ecTBO TpaHCPOPMATOPOB 2xTPLIH-63000/220
['maBHBIE CXEMBI ANEKTPUUECKUX COCTUMHEHUHN JIBe paboume c.1iI.
KonunuectBo npucoenunenuit Ha cropone BH 8

3PVY-10 kB - 4-x CEeKIMOHHOE, PAaCCUMTAaHHOE Ha YCTAaHOBKY 38 s4UeeK BaKyyMHBIX
BBIKJIIOUYATEIIEH

KomnuectBo oTxomsmmx auHui - 6 BJI

ITA npunsiTa npu KonmdecTBe npucoeannenuii 220 kB 6onee 1Byx

Bapuant 3
1. O6mas xapakTepucTHKA paiioHa pa3MenleHHus MOACTAHIHT
Mectopacnonoxenue [1C 3anaanas Cubupb
Penbed mmomanku I1C PaBHUHHBIN
I'pynTHI Cyrnunku
2. Texuuveckne nokaszareau I1C
MotHOCTh TpaHCPOPMATOPOB 125 MBA
Twum u Koau4ecTBO TpaHCHOPMATOPOB 2xATAIITH-125000/330/110
['maBHBIE CXEMBI STIEKTPUIECKUX COSIUHEHHH 330 kB - nBe pabouue c.m.

110kB - ngBe paboume c
00XOJTHOW C.1II.
KonnuecTBo npucoenunenunii Ha cropone BH 330 kB -6
110 kB - 10
3PVY-10 kB - 4-x CEeKIMOHHOE, PAaCCUMTAHHOE Ha YCTAaHOBKY 46 s4e€eK BaKyyMHBIX
BBIKJIIOUYATEIIEH
KomnuectBo orxomsamux muaui - 330 kB - 4; 110 kB - 8
ITA npunsita npu KonuuecTe npucoeannenuit 330 kB Gonee 1Byx

Bapmuanr 4
1. O0mas xapakTepucTHKA paiioHa pa3MelleHUs NOACTAHIIUH
Mecropacnonoxenue [1C Bocrounas Cubups
Penved mnomanku [1C PaBHuHHBIN
I'pyHTHI CyriamHku
2. Texuuveckne nokaszarean IC
MomHOCTh TpanchopMaTopoB 63 MBA
Tun u KonM4ecTBO TpaHCPOPMATOPOB 2xTPIH-63000/110
['maBHBIE CXEMBI ANEKTPUUECKUX COCTUHEHUHN [IlecTnyroabHUK
KonnuectBo npucoenunenuit Ha cropone BH 6

3PVY-10 kB - 4-x CeKIMOHHOE, pPacCUMTaHHOE Ha YCTaHOBKY 30 sUeeK BaKyyMHBIX
BBIKJTFOUATEIICH
KomuuectBo orxoasmux nunuii - 4 BJI
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2.7. TIA npunsta npu KonuuecTBe npucoeannenuii 110 kB Gonee qyx

Bapuant 5

PaccunTaTth cTOoMMOCTH coOpyxeHus noacraniuu 220 kB, ecnu:

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.
2.1.

1. O6mas xapakTepucTHKA paiioHa pa3MenleHHs MOACTAHIHU

Mectopacnonoxenue [1C
Penbed mmomanku I1C
I'pyHTHI
2. Texunveckue nokazareiu IIC
MouHocTh TpaHc(hopMaTopoB
Tun u xonudecTBo TpaHCHOPMATOPOB
['maBHBIE CXEMBI DIEKTPUUECKUX COEAUHEHUIN

KonnuectBo npucoenunenuit Ha cropone BH

Janbauii BocTok
PaBHUHHBIN
Cyrnunku

100 MBA
2xTP/I1IH-100000/220
JlBe  paboume cam. C

00X0qHOMI
10

3PVY-10 kB - 4-x CEeKIMOHHOE, PAaCCUMTAaHHOE Ha YCTAaHOBKY 38 s4Ye€eK BaKyyMHBIX

BBIKJIIOUaTEIeH
KomnuectBo oTxomsmmx auHuA - 8 BJI

ITA npunsiTa npu KonmuecTBe npucoeannenuii 220 kB Gonee 1Byx

Bapuanr 6

1. O0mas xapakTepucTHKA paiioHa pa3MelleHUs NOACTAHIUH

Mecropacnonoxenue [1C
Penbed mmomanku I1C
I'pyHTHI
2. Texunueckne nokazareau IC
MomHOCTh TpanchopMaTopoB
Tun u kKoardecTBO TpaHCHOPMATOPOB
['maBHBIE CXEMBI ANEKTPUUECKUX COCTUHEHUHN

KonnuectBo npucoenunenuit Ha cropone BH

VYpan
PaBHUHHBINI
CyriamHku

200 MBA
2xTPJII1H-200000/330/110
330 kB - nBe pabouue c.1.
110 kB - ngBe pabouue c
00XOIHOI C.11I.

330kB -8

110xB - 12

3PY-10 kB - 4-x CeKIMOHHOE, pacCYMTaHHOE Ha YCTAaHOBKY 64 s4eeKk BaKyyMHBIX

BBIKJIIOUaTEIEH
KomnuectBo orxomsmmx auauii - 330 kB - 6; 110 kB - 10

ITA npunsaTa npu konudectse npucoeauHenuit 330 kB 6onee nByx

Metoauyeckue ykazanusi K BoinosHenuro CP-3

ITo 3amanHOM cxeMe puc. | B COOTBETCTBUY € 3aJaHHBIM BapUAHTOM OIPEICITUTE:

1) onTUManbHOE pACTpPE/ICICHUE AaKTHUBHBIX MOIIHOCTEH TEHEPATOPOB C YYETOM IOTEPh
MOIITHOCTH; 0€3 yd4eTa IMOTeph MOIIHOCTH B PACIPEICTUTEIBHBIX CETSIX MPOMBIILIEHHOTO
3Hepr0y3na HpI/I paSJII/I‘-IHBIX yCJIOBI/IHX CBiA3U C BHGPFOCHCTCMOﬁ pe)KI/IMaX METOAOM
MOCJICIOBATEILHOTO YTSKEJICHUS MYyTEM COIOCTABICHUS PACUETHHIX 3HAYCHUN KoddduimeHTa
3ariaca yCTOﬁ‘IHBOCTH C HOpMaTI/IBHBIMI/I 3HAUYCHHUAMMU.
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Puc. 1.1. Cxema cucTemsl 3JeKTPOCHA0KEHUS IPOMBILIUIEHHOTO MPEANPUSATHS ¢ COOCTBEHHBIMU
HMCTOYHUKAMHU DJIEKTPOIHEPIUU

Pacyer Ha npuMepe Bapuanta Ne 21

[To ucxonubiM ganHbM BapuanTta Ne 21 (mpwi. 1, 2, 3) HauepTUTH CXeMY 3JIEKTPOCHAOKEHUS B
[IBK «KKATPAH».

1. OnpenenuTs ONTUMAILHOE PACHPEICTICHHE MOIIHOCTEH MEXy TeHepaTopaMu COOCTBEHHBIX
3JIEKTPOCTAHIIUI IPOMBIIIIEHHOTO IPEATPUSITHSL.

Bo Bruagke «I'enepatops» («Pacuéry — «Ilapamerps» — «I'eHepaTOpbl») YCTaHOBUTH (IIaXKOK
«Y4uThIBaTh C€0ECTOMMOCTh HAa KaXJIOM OTPE3KE XapaKTepUCTUKU», 00s3aTeIbHO BO BKJIAJKE
«/lunamukay Toro xxe okHa «[lapameTpsl pacuera» cOPOCUTH BCE (IIAXKKH.

B okne «Ontumuzamus» (puc.?2) («Ontumuzanus» — «OnTUMU3aUs 10 aKTUBHOU
MOIITHOCTH»):

- BO BKJIaJIKe «ONTUMU3AIM» YCTAHOBUTH «Y CIIOBUS CBSI3U C IHEPTOCUCTEMOIN» - «C 525»;

- B0 BKjIaake «Onrtumusanus» ycTaHOBUTH «CToMMOCTh | KBT'uac» »3ieKTpo3HEepruu B
COOTBETCTBHUU C NpuiiokeHreM Ne2 — 2,82 py0.;

-BOo BkjIaAke «ONTUMHU3AIMS» YCTAHOBUTH OrPAHUYEHUS] 1O TMPUEMY MOILIHOCTH U3
sHeprocucteMbl - «PaBHO: 351» (orpaHWyeHUs TO TMPUEMY MOIIHOCTH M3 DHEPTrOCHUCTEMBI
ONPEIETAI0TCS ABTOMATHYECKH );
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T
[ OATUMHIALMWA | CanicTea raHapaTopoR ]

OCHORHEIE NOESIATANA, 00 ONTHHHIBLWW:

HCNOBUA CEREH ClMHADHEA HAFPL 3KE ﬁ MBT CoscTaeHHS NpoM3BaacTea (0 MET

C AHERMICHCT B A

v MoTpasg n
L E2E | TREENSHME M3 h i DTEpM 3NEXTROIHERTHA l“i MEiT

AHEOMOCHCTEME B [ICPELE W E kel C2T R
CTOMMOCTE 1 kBT uac

282 ot

OrpBHHYRHIAA
SETOAT I HE HHMODT FATRATE HA MEHE QALK I—
Pagso ]" ANEKTPO ISP ﬁ pus sﬁempnannprﬁu 0 pus

33 ﬂ WEv SOTRATH HE NEPEaqY
B e S F puye, CyrHBpHeE ZRTRRTH | pus
DINTUMHAUpOEaTE

OCHOBHEIE NOKESATEMNA, MOCAE ONTHHASSLHH,

M o Cyrrapsaa Harpy ake F MBT CoScTeeHH0S npoMzeoacTea)l MET

ONTHMHERLME © Y4ETOH NOTERE MoTpatns M MoTepu 3NExTROSHERrHA I—
AHSQNOCHCTEMY F MET B Pacnpens n4aTe NbHpx ST MET

rhllﬂEﬂHHHblE JETEETE HE IEONNYSTILESD IHEQroCACTEHE B O8HHOM PEXHFE, B TEYEHKKE 1 usca

HNpDEHHBA ONTHFM AL S

MEMEEOEHHEIE SETRATE HE SROMMYATSLRD SHEPrOCACTEHE B AAHHOM PEKMME, B TEUEHHM 1 uBLa
TETOATE HE HHROET h TarpaT Ha rEHEpALM [
ANSKTOSHS0MMN pys. SNEKTPOIHEPIHM pye

SaTpaT B NEREIMNY
I TR SHEPFHH ﬁ Pyt LR il | pys

— — - - — —_ _

Harpyaka

Puc. 2. 3ananue ycnoBuii CBSI3U C SHEPTOCUCTEMOM

-Bo BKiagke «CBOWCTBa TEHEPATOPOB» 3a7aTh TEXHUKO-DKOHOMUYECKHE MOJETH IS
reHepatopoB: I'; - 2xT-20 (manmee mo texcry — 1I'1 u 2I'7), I', - TB®-63, I's - T-20 (puc. 3) B
COOTBETCTBUHU C MpUIokeHneM Ne 4.

Onrunssayms

OnTuruzsyss CEORCTED reHeparopos

CxemMa npoekTa
HoR&A CxErE =

lexeparop

+ | DoBeEuTE
HEDAKTEQHCTHEY

- | ynsmaTe
EDAKTELHCTHEY

Wart  werz  fuers [ward  |wers  |werf |wer? |werd  |werd  |weri0
MowHocT 15 17 8 19 20
Pacioa |15 125 135 140 145 150
CromMocTe 270 272 274 268 267 267
4| .
CYUECTRYIOWSA HErPYIKE MEHEPATORS PREOMEHAYEHES HAMPYIKS MENEPATORS
- - - - — - — i

Puc. 3. 3aganue TEXHUKO-3KOHOMHYECKHUX XapaKTEPUCTUK FEHEPATOPOB

Haxatp kHONKY «ONTUMU3UPOBATHY (ONpeaeieHUue ONTUMAIBHOIO PACTIPEACIICHHUS] MOIITHOCTEH
MeX/1y UCTOYHHKaMH 0e3 yueTa MoTepb MOIIHOCTH). B pe3ynpTaTe pacuera mojay4yuM 3HAUCHUS B
nosisix «CoOCTBEHHOE TIPOU3BOJCTBOY, «IloTepH 3MeKTpOIHEPTUU B paCIpeIeTUTEbHBIX CETIX),
«3aTpaThl Ha UMIOPT DIEKTPOIHEPTUNY, «3aTpaThl HA TEHEPALIUIO DIEKTPOIHEPTHH», «3aTpaThl
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Ha TIeperayy »3JICKTPOIHEPTUN»,
reHepatopoB» (puc. 4).

Hanee, 3amaB mar 1 MBT u HaxkaB kHONKY «JloonTUMU3alusy», ONPEAEIUTh ONTUMAIbLHOE
pacnpenesieHlue MOIIHOCTEN MEXKy T€HEpaTOpaMHu MPOMBIILUICHHBIX AJEKTPOCTAHIIMN C y4E€TOM
MOTeph AKTUBHONW MOIIHOCTH B PACIPEACITUTEIBHBIX CETAX CHUCTEMBI JJICKTPOCHAOKEHUS
MpEeANPUITHS YepHO MeTaiuTypruu. [1o pesynabTaTaM pacuera 3a)MKCUPOBATH TE€ K€ 3HAUCHUS.
Ornpenenuts 3HaYCHUS TTOKa3aTesel JUIsl CyHIECTBYIOLIErO PeXUMa.

JInst KaxIoro 3HAYEHHMS] MOIITHOCTH, MPUHUMAeMOl U3 3Heprocuctemsl, T.e. 351 — 395 MBT, ¢
maroM 1 MBT noBToputs pacuetsl. [lonydeHnblie 3HaueHus cBecTu B Tadu. 1 — 2.

«Cymmapubie 3atpatb» u  «PekomeHIyemass Harpyska

rOnrvMMsau,Aq | ? —Ehl
-

OnTHMUZELMA lCBoHCTBa reHepaTopoE

CCHOBHEIE MOKASETE MM, 00 ONTHMMSELMM:

CymmapHasn Harpyska (434.34271193270 MBT

HonoEMA CEASM
C IHEPrOCKCT EMaMM:

CogcreenHoe npovseoacten (110,69510358888 MBT

|C L2g j MoTpeGneHKe 13 - MoTepu aNeKTpOAHEO KM
SHEPrOCHCTEMb! 329,45490602287 wBT B PECNPEneNHTE NEHbIX CETHAX 5.807297679023E MBT
CTOMMOCTE 1 kKBT*uac
2,82 pus
’ MpPHEEAEHHEIE ZATRATE HA KCNAYATAUMH SHEPIOCMCTEMEl B ASHHOM PEKUME, B TEHEHMK 1 Yaca.
OrpaHHUEHMS;
; 3aToarte Ha MMNopT SATPATE HE FEHER ALMH ,7
|PaE:HD. j 3NEKTPO3HEpTIMMA 929062,63498450 pye. ANEKTPOIHERr M 201038.28600013  pyg,

323 il MBT

CymmMapHeIe 3aTRaTE  (1146477,710439¢ PyYE.

3arpars Ha nepeaaqdy
anekrpoaHeprn 1637857945484 pue

OCHOBHEIE NOKAZATENM, NOCAS ONTUMUIALMHK:

NoonTuMUzags 0

CyMMapHasa Harpyska [434.33665038251 MET CoBcTeeHHoe npovzeoncTeo|1 10.71607632065 BT
ONTHMH3EUKA © YHETOM NOTERE MoTpesneHue 1 MoTepr anekTpoaHEprHM =
SHERrOCUCTEME 2944386576081 MBT g pacnpensnuTenbHL caTax |2 B22390B9BEETE  MBT

!:II'IpDIJJ,EHHaH OATHMKHZaUKMA

HpHBE,ELEHHbIB FATPATE Ha 3IKCNNYaTauUuMi 3HEQrOCMCTEMEl B A8HHOM DEXHMME, B TEYEHMI 1 uaca.
3aTtoarte Ha HWHMAoPT ’7 BanﬁTbI HE FreHepal KWl ’7
o, 3290308554454 pye o nti 10 203080, 0542326F  pys
3aTtpartk Ha nepeasqy — o

anetpaaneprm 1642083370867 pug YriMapHsle saTpaTe [1148631,7434490 e

Puc. 4. Ontumusanus pexxuma CUCTEMBI AJIEKTPOCHAOKEHHSI TPOMBIIIICHHOTO TPEATIPHUATHS

Harpyzka

Tab6muna 1
PesynbTaThl pacuera
CobcTBeHH 3arpartsl
IIpuem u3 3arpaTsl Ha 3arpaTsl Ha
CHCTEMBHI, oc Hotep pueM 3/, Ha TeHEPAIHIO Cymmapibie
MBT npousBoic | U, MBt py®. rnepenavy 3/, py®. 3aTparsl, pyo.
TBO, MBT 3/3, pyo. ’
CymiecTByIOUMN pexxuM
360 | 111,342 | 3,911 | 102460507 | 11029,26 | 201550,63 1237184,96
OnTuManbHBIN PeXUM 0€3 ydeTa MoTephb
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
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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 | 76,31 | 4,603 | 1115985,77 | 12980,85 | 158881,78 | 12878484
OnTUMaJIbHBIN PEXUM C YYETOM ITOTEPD
351 120,351 | 3,769 | 1000857,74 | 1062748 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 | 20805533 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 | 3,86 | 1016704,44 | 1088582 | 20412563 1231715,89
358 113,344 | 3,878 | 1019336,87 | 10936,8 | 202790,74 1233064,41
359 112,34 | 3,889 | 1021976,86 | 10967,31 | 20232754 1235271,71
360 111,338 | 3,904 | 1024609,28 | 11008,73 | 200714,45 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 12878484
Ta0nuua 2
PexoMmenayembie 3HaUCHUS 3arpy3Ku F€HEPATOPOB
Iy, Iy, I3, T4, 1Ty, oIy,
Tpuem n3 M113T M]23T M]33T M]43T MBlT T2, MBT| T's, MBr MBlT
CUCTEMBI, ” v
MBT OnTuManbHBIN pexuM 0e3 ydeTa OnTuManbHbIA PEXKUM C YIETOM
MOTEPh MOTEPh
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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ITpunoxenne Ned
TexXHUKO-7KOHOMHUYECKUE MOJIEH T'€HEPATOPOB

Pon = 6 MBT
P, MBTt 4 5 6
Do, M° 44 47 50
S, py6./m° 234 235 233
Pon = 12 MBT
P, MBr 8 9 10 11 12
Do, M° 61 65 69 74 77
S, py6./m° 351 358 342 347 354
Pon = 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
Py = 32 MBT
P, MBrt 14 18 20 24 26 30
Do, M° 177 | 195 | 205 | 220 | 229 | 235

S, py6./m° 240 | 240 | 232 | 245 | 241 | 234

Pyow =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

Pyow = 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

Pyou = 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° | 321325325 333330329 | 327 | 326
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