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JIner aktyaauzanuu pado4eil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2022 - 2023
y4eOHOM ToJly Ha 3acelaHuM Kaeapbl IEeKTPOCHAOKEHNS IIPOMBIIIICHHBIX MTPEAPHITHHI

[Iporokom ot 20 1. Ne

3aB. kadenpoit I'.IL ﬁ)pHI/IJ‘IOB

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuM KadeaApbl DIIEKTPOCHAOKESHHS MPOMBIIIICHHBIX TPEIPUITAN

[Iporokom ot 20 1. Ne

3aB. kadenpoit I'.I1. Kopuuiios




1 Ilesin ocBOEHMSI IMCUMILIUHBI (MOIYJIS)

(opMHpOBaHUE Yy CTYACHTOB 3HaHUI, MPAKTUYECKUX YMEHHM U HaBBIKOB B 00JacTu
[IPOCKTUPOBAHUS  PACHPENCIUTEIbHBIX  YCTPOMCTB  JJIEKTPOCTAHLMM W IOACTaHLUH,
IEKTPUUYECKOTO OCBELICHMs, a TaKkKe B 00JacTH MOJEIUPOBAaHMUS PEKHUMOB CHUCTEM
AJIEKTPOCHAOKEHUST C HCIOJIb30BAaHHMEM COBPEMEHHBIX JOCTIDKEHHH HAayKd, TEXHUKH,
MEX/YHAapOJAHOTO U OTEYECTBEHHOI'O OIIbITA B 3TON 00J1aCTH.

2 MecTo qUCHMIJIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI PorpaMmbl

Hucuumnuba IlporpaMMHoe oOecnieueHHe B 3JIEKTPOIHEPreTHKE BXOJUT B 4acCTb
yueOHOTro 1m1aHa (popMUpyeMyl0 yYaCTHUKaMU 00pa30BaTebHBIX OTHOIICHUH 00pa3oBaTeIbHON
IIPOrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIaJEHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHUSI AUCLHUIUINH/ IPAKTUK:

MopenupoBaHue JIEKTPOTEXHUYECKUX KOMIUIEKCOB U CUCTEM

[TporpamMHOe 0OecriedeHne CUCTEM IEKTPOCHA0KEHUS

AHanu3 1 ynpasJieHHe 3JIEKTPOIoTpedIeHIEM

KomnbroTepHsle, ceTeBbie 1 HHPOPMAIMOHHBIE TEXHOJIOTUH

OHeprocOepexeHUE U IHEPrOMEHEPKMEHT

HccnenoBanue 1 MOJEINPOBAHUE CUCTEM IIEKTPOCHAOKEHUS

[ludposas r51eKTpo’IHEPreTHKA

TeXHUKO-?)KOHOMUYECKHUE PACUETHI B AIEKTPOIHEPTETUKE

3HaHus (YMEHUs, BJIaJIEHUs), IOJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 17151 U3YYSHMSI AUCHUIIINH/TIPAKTHK:

[Tpou3sBoCTBEHHAs - HayYHO-HUCCIe0BaTeIbCcKas pabora

[IpounsBocTBEHHAS - IPOEKTHAS IIPAKTHUKA

ITpon3BoacTBEHHASA-IPEIAUIIIIOMHAS IIPAKTHKA

[ToaroroBka k caade u cada rocyAapCTBEHHOTO SK3aMEHa

[ToaroroBka k npolenype 3aliUThl U 3allMTa BHITYCKHON KBaTU(PUKALMOHHON pabOThI

Y CTONYMBOCTD CUCTEM DIIEKTPOCHAOKEHUS

3 KomnereHnunu ody4yaroiierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCUMILIMHBI (MOAYJIsl) U IVIAHUPYEMbIe Pe3yJbTaThl 00y4eHUusI

B pesynpraTe ocBoeHus aucummiuHbl (Momyns) «lIporpammHOoe oOecrneueHue B
AIIEKTPOIHEPTETUKEY» 00YUAIOIIUNICS JOJKEH 00J1a/1aTh CJIECTYIOITUMU KOMIETEHITUSMH:

KOI[ HHIWUKATOpa I/IHI[I/IKaTOp JOCTHXXECHUA KOMIICTCHIIN

IIK-5 Cnocoben pa3pabarbiBaTh OTAENbHBIE pa3feibl IMPOEKTOB, OCYIIECTBIATh HX
TEXHUKO-3KOHOMHUYECKOe 000CHOBAaHUE, IPUMEHITh METO/Ibl aHAJIM3a BapUAHTOB, pa3padOTKHU 1
ITOMCKA KOMIIPOMHUCCHBIX PEIICHUN

I1K-5.1 Omnpenensier XapakTepUCTUKU OOBEKTa KAaHUTaJIbHOTO CTPOUTENHCTBA, JJIS
KOTOPOT'0 IIPEeJHA3HAYEHA CUCTEMA DIEKTPOCHA0KEHUS
I1K-5.2 Bemonuser c6op wuHbOpManuMM 1O CYIIECTBYIOUIMM U BBIOMpaeT

ONTUMAJIBHBIC TCXHUYCCKUC PCHICHUSA Ha Pa3IMYHbIX CTAAUAX IIPOCKTA
CHCTEM 3J'I€KTDOCH216)K€HI/IH 00BEKTa KAIUTAJIHLHOTO CTPOUTCIIHCTBA

I1K-5.3 Bribupaer o6opyaoBaHue Ui OTACIBHBIX Pa3/eioB MPOEKTa Ha PA3INYHbIX
CTaJuSX  MNPOEKTUPOBAHMUSI  CHCTEM  JJIEKTpocHaOxkeHuss  oObeKkTa
KallUTAJIbHOI'O CTPOUTENLCTBA




4. CTpyKTypa, 00bEM N coep:kaHNe TUCHUILINHBI (MOAYJIA)
OO6m1ast TPy1I0€MKOCTh TUCIMIUIMHBI COCTABIISACT 2 3a4ETHBIX CIUHMUIL /2 aKajl. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 36,1 akasn. 4acos:

— ayauTopHas — 36 akaj. 4acos;

— BHeaynutopHas — 0,1 akaz. 4acos;
— caMmocTosTenbHas padora — 35,9 aka. 4acos;
— B opMe npakTudeckoii moarotroku — 0 akay. vac;

CDopMa arrecrauu - 3a4€T

AynuropHas = =
o KOHTaKTHas paboTa E 3 Dopma TEKYIEro
Paznen/ tema S (B axa. wacax) £ E[‘ Bz . HOHRIPOIA Kon
g & © | caMOCTOATENBHON |  yCreBaeMOCTH
JICITUTUTHHB 5 [ . | xomnerenm
@) g £ paboThI MIPOMEKYTOUHOM
Tex. mab. | TPaKT. z g aTTecTaluu
3aH. 3aH. | U &
1. Pazpmen 1
1.1 Cymiectyolee
IporpaMMHOe OOecreyeHue B K51
crpycrypnt | mporpasnrney| 2 |3 K52
PYKTYp porp MK-5.3
MPOIYKTOB, obmacTpb
MPUMEHEHUSI
Uroro no pazaeny 2 3
2. Pazgen 2
2.1 IIporpamMmHoe
obecrieueHue Uil peLIeHUs
3a7a4 B obnactu TIK-5.1,
AJIEKTPOIHEPreTUKU: ucTopus,| 1 4 2,9 TK-5.2,
COBPEMEHHBIE CAIIP, TK-5.3
OCHOBHEIE obnacti
MPUMEHEHUSI X BO3MOXKHOCTH
Hroro no pasaeny 4 2,9
3. Paznen 3
3.1 TIporpamMMHBIC TPOIYKTHI Brmonnenne CP- TIK-5.1,
I pacuera| 1 4/41 5 1, mOAroTOBKA K CP-1, AKP-1 TIK-5.2,
CBETOTEXHUYECKOH JacTu AKP-1 T1K-5.3
Wroro no pazneny 4/41 5
4. Pa3nen 4
4.1 Ocobennoctu paboOTHI ¢ Brnommenue CP- TK-5.1,
1_['0 B AICKTPODHE remece 1 6/41 5 2, IOATOTOBKA K CP-2, AKP-1 TIK-5.2,
FICKIPOIHED AKP-1 TK-5.3
HUtoro no paszeny 6/41 5
5. Paznmen 5
5.1 3d mnpoektupoBanue u o/roToBKa K IK-5.1,
MO/ICJIMPOBAHUE Bl 1 2 5 A AKP-1 TIK-5.2,
AKP-1
3JIEKTPOIHEPTETHKE I1K-5.3
HUrtoro no paszery 2 5

6. Pasnen 6




6.1 IIporpamMmmHoe
obecreueHue  pacuera U

DR — CKHMOB Brinonnenne CP- TIK-5.1,
H P 1 1841 | 5 | 3, moarotoska k CP-3, AKP-1 IK-5.2,
CHCTEM 3JICKTPOCHAOKEHHS H AKP-1 K53
3JIEKTPOIHEPTETHIECKUX '
CHUCTEM
Hrtoro no paszeny 18/411 5
7. TIpoMexyTOUHasI aTTeCTaIH
IToaroroBka k IK-5.1,
7.1 TlonroToBKa K 3a4eTy 1 10 Z;aqu 3auer TIK-5.2,
Y T1K-5.3
HUroro no pazaeny 10
HUroro 3a cemecTp 36/1211 | 35,9 3a4ET
HTtoro mo aucIuIuinHe 36/121 | 35,9 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

Jns peanmuzanuu  NpeayCMOTPEHHBIX BHUJOB Yy4eOHOM paboThl B KauecTBe
o0pa30BaTeNbHBIX TEXHOJOTHI B MpenogaBaHuu AucuuILiuHbl «[IporpaMmMHoe obecnieueHue B
ANIEKTPO3HEPIETUKE»  MCIONB3YIOTCS  TPAJMLMOHHAsT W MOJYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM UM (OPMHUPOBAHHE OCHOBHBIX
npencraBieHuii mo kypey «lIporpammHoe obecrieueHUE B AIEKTPOIHEPIETUKE) MPOUCXOIUT C
HCTOJIb30BAHUEM MYJIBTUMEAUHHOTO 000PYI0BaHUSI.

[Tpu npoBeeHNH TPAKTUUECKUX 3aHITHUIX HCIIOJB3YIOTCA paboTa B KOMaHEe U METOJIbI
IT.

CamocTtosTenbHas paboTa CTUMYJIHPYET CTYACHTOB B IIPOLIECCE MOATOTOBKU JIOMAIIHUX
3aJlaHuM, MPU PEILIECHUU 3a/lad Ha NPAKTUUYECKUX 3aHSTHUSIX, IIPU MOATOTOBKE K KOHTPOJIbHBIM
paboTam U UTOTOBOI! aTTeCTallUU.

6 YueOHO-MeTOoAUUYECKOE 00ecTieueHe CAMOCTOATEIbLHO padoThl 00y4aommMXcst
[Ipencraieno B npuiioxxeHuu 1.

7 OueHOYHBbIE CPeACTBA AJs MPOBeAeHHs MPOMEKYTOUHOI aTTecTAllUN
[IpencraBneHs! B IPUIIOKEHUH 2.

8 YueOHO-MeTOIMYeCKOEe H HH(POPMAINIMOHHOE 00ecTiedeHue TUCIMIIHHBI (MOTYJIs1)

a) OcHoBHas auTEparypa:

1. Mypowmties, /1. 0. Marematudeckoe obecrieuenne CAIIP : yue6Hoe mocodue / /1. FO.
Mypowmues, U. B. Tiopun. — 2-e u3a. nepepad. u gorn. — Cankr-Ilerepoypr : Jlans, 2014, —
464 c¢. — ISBN 978-5-8114-1573-1. — Tekcr : onekrpounsni // Jlanb
JNIEKTPOHHO-OMONMMoTeynass cucrema. — URL:  https://e.lanbook.com/book/42192  (nata
obpaienus: 22.06.2022). — Pexxum A0CTyMa: 11 aBTOPU3. ITOJIH30BATEIICH.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Menuxkos, A. B. Teopus HaJIe:KHOCTH 3JIEMEHTOB IEKTPOTEXHUUECKUX KOMILIEKCOB U
CHCTEM JJIEKTpOCHa0keHus | yuyeOHoe mocodue / A. B. Menukos. - Bonrorpag : ®I'60Y BO
Bourorpaackmii 'AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - TekcT : anekrponHsiid. - URL:
https://znanium.com/catalog/product/1087875 (mara obpamenus: 22.06.2022). — Pexum
JOCTYIIA: TI0 IOJITHCKE.

2. Kuptroxus, F0.A. [IpoekTrpoBaHrue CUIOBBIX BBICOKOYACTOTHBIX TPAHC(POPMATOPOB :
monorpadust / FO.A. Kuprtoxun, B.C. CrenanoB, C.A. ApmuHOoB. - MockBa ; Bousoraa :
Wndpa-Umxenepus, 2019. - 152 c. - ISBN 978-5-9729-0312-2. - Tekcr : anektpoHHsiit. - URL:
https://znanium.com/catalog/product/1053407 (mata oOpamenus: 22.06.2022). — Pexum
JOCTYIIa: 10 IOAIHCKE.

3. TpemsicoB, B.A. Teopust Hafe:)KHOCTH B dHepreTuke. HanekHOCTh CHCTEM IeHepalu,
UCIIOJIB3YIOLIMX BETPOBYIO M COJHEUHYIO dHepruto : yue0. mocobue / B.A. Tpemscos, T.B.
Kpugenko. - Kpacnosipck : Cu6. dpenep. yu-1, 2017. - 164 c. - ISBN 978-5-7638-3749-0. - Tekcr :

atektponHbii. - URL: https://znanium.com/catalog/product/1031885 (nmara oOparieHus:
22.06.2022). — Pesxum f0CcTyMa: MO MO/ITUCKE.
4. Kypnan «BecTHUK IOVpI'Y. Cepus «OHepreTuka»

https://vestnik.susu.ru/power/issue/archive (mara oopamenwus: 29.09.2020).

5. XKypHan «DneKTpoTeXHHYECKHE CHUCTeMBl M KoMIuIleKchD» http://esik.magtu.ru/ru/
(maTa obparenus: 22.06.2022).

B) MeToanyeckne yKazaHus:
Metoanueckue yka3aHus puBeieHb! B mpuiioxennu 3 Kk PI1/]


https://e.lanbook.com/book/42192
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
http://esik.magtu.ru/ru/

r) [Iporpammuoe oGecneuenue u UHTEepHET-pecypcehbI:

IIporpamMmmHoe o6ecnneyenne

Haumenosanue I10

No norosopa

CpoK eCTBUS JTUIEH3UU

MS Windows 7

Professional(mis ~ |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Office 2007\, 135 41 17.00.2007 Geceporio
Professional

7Zip cB000JIHO pactpoctpansemoe 10 0ECCPOYHO
STATISTICAB.6 |K-139-08 o1 22.12.2008 0OCCCPOUHO
MathCAD v.15

Education J-1662-13 o1 22.11.2013 OeccpouHo
University Edition

mgn?igel;nse?\rtvg':u dio cB00OIHO pactpoctpansemoe [10 6eccpodHo
?6‘;‘?’&2‘;@:*&%‘1 K-526-11 ot 22.11.2011 Gecopoumo
FSRO Rowmac171.261-17 o1 16.03.2017 Gecepouo
Adobe Reader cB00O1HO pacnpocTpansemoe [10 0eccpoyvHO
FAR Manager cB00O0HO pacnpocTtpansemoe [10 OECCPOUHO

Hpocbeccuouaﬂbnme 0a3mbl JAHHBbIX U I/[H(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMbBI

HasBanue xypca

CchUIKa

denepanbHOE TOCYIaPCTBEHHOE OIO/KETHOE YUpEXkKAECHUE
«DenepanbHbIA UHCTUTYT MIPOMBIILIIIEHHOU
COOCTBEHHOCTH»

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

Nupopmanronnas cucremMa - EnnHoe OKHO JocTyma K
MH(OPMALIMOHHBIM pecypcam

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

IMTouckosas cucrema Akanemust Google (Google Scholar)

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

HanmonaneHas nHOpMaIMOHHO-aHATUTHYECKAs CUCTEMA
— Poccuiickuit nnaekc Hayunoro uutuposanus (PMTHLI)

URL:
https://elibrary.ru/project_risc.asp

DnexkTpoHHas 0a3a mepHoAMUYeCKUX u3maHuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIUILITHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrnieucHue JAUCIMITIIIMHBI BKJIIHOYACT:




1. VueOHble ayauTOpWH IS TPOBEACHUS NPAKTHUECKUX 3aHSATHH, TPYNIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM aTTeCcTalluu - J10CKa,
MYJIbTUMEAUNHBIN IPOCKTOP, KPAH.

2. llomemeHnust Uisi CaMOCTOSTENIBHOW palOOThl OOydYalOImMXCS - TEPCOHATBHBIE
komrbioTepsl ¢ makerom MS Office, Boixomom B MHTEpHET U € JOCTYIOM B 3JCKTPOHHYIO
nH(OpPMaLMOHHO-00pa30BaTENbHYIO CPely YHUBEPCUTETA.

3. Ilomemenue ansi XpaHeHUs W TNPOPUIAKTHUYECKOTO OOCTYKHUBaHHS y4eOHOTO
000pYyHOBaHUS - CTEJUIAXKU, Cel (bl MU XPaHEHUS YIEOHOI0 000PYIOBaHU.



MMPUJIO)KEHHUE 1
(o0s3aTeNBHOE)

Y4eOHO-MeTOoAUYEeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI PadoThl 00y4Yaromuxcs

[To mucrumummae «[IporpamMmHOe oOecriedeHre B JICKTPOIHEPTETUKE» MPETyCMOTPEHO MPOBEICHUE
ayJIMTOPHOM KOHTPOJIBHOU PabOTHI M 6 MHIWBUIYTBHBIX 3aJJaHUN TSI 00 yJarOIINXCS.

AynuTopHasi KOHTpoJbHasi pabora (AKP):

.||_/

1. HazoBure, kakue u3mMepuTenbHble NPHOOPHl U MPUOOPHI yueTa JOKHBI ObITh
yCTaHOBJIEHBI Ha npucoeauHenuu BJI 220 kB?

2. HazoBure, kakue u3mMepuTenbHble NPUOOPHl U MPUOOPHI yueTa JOKHBI ObITh
ycTaHOBJEHbI Ha npucoenuuenuu KJI 6 kB?

3. HazoBure, kakue u3MepuTeabHble NPUOOPHI U MPUOOPHI yueTa JOKHBI ObITh
ycraHoBieHbl Ha npucoenuHenuu TCH (BBog BH)?

4. HazoBure, kakue u3mMepuTenbHble NPHOOPHl U MPUOOPHI yueTa JOKHBI ObITh
YCTAHOBJIEHBI Ha MPUCOECIMHEHUN CUHXPOHHOTO JBUTaTeNs HanpskeHueM Boliie 1 kB?

S. Ha3zoBure, kakue u3mMepuTenabHble MPUOOPHI U MPUOOPHI yueTa JODKHBI ObITh

YCTAHOBJICHBI Ha MPUCOSAUHEHUH CHIIOBOTO TpaHC(HOpMATOpa C PACIICTUICHHON 00MOTKOM
HH (BBOJ HU3KOTO HANPsHKCHUS)?

6. Kakyro cxemy momxHa mpemioxutb CAIIP B cooTBETCTBUM ¢ TpeOOBaHUSIMU
HOPM MPOEKTUPOBAHUS ISl pacipeaeauTeabHoro yctpoiicrea BH npoxoaHoit noacrannuu
HanpspbkeHueM 35 kB ¢ 4 npucoenuHeHUsMH, TIpU YCIOBUH, YyTOo Ha PV mpenmnosnaratorcs
4acThle KOMMYyTaluu TpaHcopmaTopa? HazoBuTe HOMEp U MOJTHOE Ha3BAHUE CXEMBI.

7. Kakyto cxemy nomxkna npeanoxuts CAIIP B cooTBeTcTBUU C TpeOOBaHUAMU
HOPM IIPOEKTUPOBAHMSI [JIsl pacpeaeanTenabHoro yerpoiictsa BH Tpan3utHoii noacrannuu
HanpspkeHueM 35 kB ¢ 6 npucoenunenusimu? Ha3oBure HOMEp U MOJIHOE HA3BAaHUE CXEMBI.

8. Kakyto cxemy nomxkna npeanoxuts CAIIP B cooTBercTBUM ¢ TpeOOBaHUAMU
HOpPM IIPOEKTUPOBAHMSI JUIsl paclpeneiauTensHoro ycrpoictsa CH y3moBoil moacraHuuu
HanpspkeHueM 110 kB ¢ 5 npucoennnenusamu? Ha3oBure HOMEp U OJTHOE HA3BAHUE CXEMBI.

9. Kakyro cxemy nomkna npenioxuts CAIIP B coorBeTcTBUU ¢ TpeOOBaHUSIMHU
HOpPM IIPOEKTUPOBAHMSI JUIS paclpeneinuTenpHoro ycrpoicrsa BH y3noBol moacranuumn
HanpspkeHueM 110 kB ¢ 12 nmpucoenunenusimu? Has3oBure HOMEp M TOJHOE Ha3BaHUE
CXEMBI.

10. Kakyro cxemy momxHa npemiokutb CAIIP B cOOTBETCTBUM ¢ TpeOOBaHUSIMU
HOpPM IIPOEKTUPOBAHMSI JUISl paclpeneiuTensHoro ycrpoicrsa BH y3noBoli moacranium
HanpspkeHueM 220 kB ¢ 4 npucoenunnenusmu? Ha3oBute HOMep U MOJTHOE HA3BAHUE CXEMBI.

11.  Kaxkas U3 cxeM BBINOJIHEHA BEPHO:
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Kaxkas 13 cxem BbIIIOTHEHA BEPHO:

Kakas u3 cxem BbIIIOJIHEHA BEPHO:
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Kaxkast n3 cxeM BBITOJTHEHA BCpPHO:

10 kB

6)

B)
I
—_¢—|I-
— \—lll
\Y/
B)
L
N
-—4:\—||-
T
N
= o
\j- I

nay




ol 1
—— 110 kB =
N i 7 N
o 1 I
B)
s =
By 5

110 kB

15. Kaxkast 3 cxeM BBIITOJTHEHA BCPHO:!

Ic 2c c 2c Ic 2c

|||—\
|||—\
|||—\

16. KPV c BepxHMM BBOJOM COOPHBIX LIMH M HUXKHUM PaCIOIOKEHUEM IIMHHOTO
OTCEKa COOTBETCTBYET CXEMa 3aIIOJIHEHMS:

6) B) r)

AN

I
Y| || X -

—&—>
%

17.  KPYV c BepXHUM BBOJIOM COOPHBIX IIMH M BEPXHUM PACIOI0KEHUEM IIUHHOTO
OTCEKa COOTBETCTBYET CXEMa 3aIIOJIHEHMSL:

6) B) r)
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N
Y 1

18. KPVY BepxHuUM pacroiokeHHeM IIMHHOTO OTCEKa C BBOJOM IIHWH CHHU3Y
COOTBETCTBYET CXEMa 3aIIOJIHEHHUS:

0) B) r)

——>

Y 1

19. KCO cooTBeTCTBYeT cxema 3all0JHEHHUS:

0) B) r)

——>
i—<é>

N
Y -

20.  MwuHUMAaIBHO JOIMYCTUMBIH TOK OTKITFOYCHHS MOXKET OBITh Y BBIKITIOUATENICH Ha
PY10kBclnw=126 kAuT,.=0,07cC

0=
>
i_<€ Desvavnd

—&

a) 20 kA
0) 25 kA
B) 31,5 kA
r) 50 KA

21. MuHUMAaNbHO JOMYCTHUMBIH HOMUHAIBHBIN TOK BBIKIIO4aTess Ha BBoje 10 kB
cunooro tpanchopmaropa TPJIH-25000/110 cocraBmnser:
a) 630 A
0) 1000 A
B) 1600 A
r) 2000 A

22. MuHUMaNbHO JOMYCTUMBIA HOMUHAJIBHBIN TOK BBIKJIIOUaTelist Ha BBoAe 110 kB
cunoBoro Tpancdopmaropa TPIH-25000/110 cocTaBnsier:
a) 630 A
0) 1000 A
B) 1600 A

13



r) 2000 A

23. MuUHUMaIBHO AONMYCTHUMBIH TOK 3JIEKTPOJMHAMUYECKON CTOWKOCTH MOXET
ObITh y BeIKTIOUaTenet Ha PY 220 kB¢ lho =21 kA u T.=0,02 c
a) 20 kA
0) 25 kKA
B) 31,5 kKA
r) 50 KA

24.  MuHUMAaJBHO JOIMYCTUMBIH TOK OTKIIOYCHHS MOXKET OBITh Y BBIKITIOUYATENICH Ha
PY220xkBclio=21xkAuT,=0,02c¢C
a) 35 kA
0) 50 kKA
B) 102 kA
r) 125 kA

25.  MuHUMaIBHO AOMYCTHUMBIH TOK 3JEKTPOJUHAMUYECKOH CTOWKOCTH MOXKET
ObITh y BeIKITIOUaTeneit Ha PY 10 kB ¢ 10 = 12,6 kAu T, =0,07 c
a) 35 kA
0) 50 kA
B) 102 kKA
r) 125 KA

IIpumepHbIe camocTosITEIbHBIE PA0OTHI:
CP-1 «CAIIP cBeTOTeXHHYECKOH YaCTH 3JIEKTPOYCTAHOBOK)

OcyIecTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHUS OTKPBITOIO PACIPEACIUTEIHO YCTPOHCTBA
noacraniuu 110/10 kB ¢ ucnons3oBanueM mporpamMmHoro obecrneuenus: Dialux, ecnu miiaH moAacTaHIuu
MpUBEJICH Ha pUcyHKe. [[puBecTH MmiaH pacCTaHOBKH MPOXKEKTOPHBIX MAYT, yKa3aTh TUITHl CBETUJILHUKOB U
namn. [IpuBecTy mnaH ¢ n300pakeHuEeM U30JIUHUH.

14
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CP-2 «CAIIP cxem pacnipeae/uTe/bHBIX YCTPOHCTB 3J1eKTPOCTAHIMI M MOJACTAHIUID)

Ha ocuoBannu texundeckoro 3aganus ¢ ucronab3oBanueM CAITP «OPY CAD» u «3PY CADx»:

- paccUMTaTh TEXHUKO-?PKOHOMUYECKHE MTOKa3aTeH;

- BBIOpaTh ONTHMAIBHYIO CXEMYy pacHpeleUTeIbHOIO YCTPOWCTBA TJIABHOW ITOHH3UTEIHHOMN
MOJICTAaHLIUY;

- pazpaboTarh ogHoIMHEHHYI0 cxemy ['TIIT;

- OCYIIECTBUTH pacyeT TOKOB KOPOTKOT'O 3aMbIKaHHUS;

- OCYIIECTBUTH BbIOOp U MpoBepky obopynoBanus PY BH u HH;

- CIPOEKTHPOBATh COOCTBEHHBIE HYX/IbI ITO/ICTAHIIUH.

1. O6mas xapakTepucTHKa paiioHa pa3MelleHUus MOACTAHIMHU

1.1. Mecropacnonoxenue [1C VYpan

1.2. Penwed mnomanku [1C PaBHUHHBII

1.3. T'pyHTHI CyrnuHku

2. Texunueckne nokaszareau [1C

2.1. MomHoCTh TpaHchHOPMATOPOB 40 MBA

2.2. Tumn u KOIUYECTBO TPaHCHOPMATOPOB 2xTPJIH-40000/110

2.3. T'nmaBHBIE CXEMBI JEKTPUICCKUX COCTUHEHUN OpnuHapHas
CEKI[MOHUPOBaHHAs

2.4. KomwmdecTBo mpucoennHeHnid Ha ctopone BH 6

2.5. 3PY-10kB - 4-x CeKIMOHHOE, PacCUYMTAaHHOE HA YCTAHOBKY 52 sUeeK BaKyyMHBIX

15



BBIKJTIOUATEIEH
2.6. KommuectBo oTxomsamux duHui - 4 BJI
2.7. TIA nmpunsrta npu xonuuecTse npucoenuHenuii 110 kB Gonee nByx

CP-3 «OnTtuMu3zanusi pe:XKMMOB pPadOThl CHCTEM 3JJIeKTPOCHAOXKEHHSI € COOCTBEHHBIMH
HCTOYHUKAMH JIEKTPOIHEPTHU

Jlis 3amaHHOM CXEMbI 3JIEKTPOCHAOXKEHUST C COOCTBEHHBIMH MCTOYHHUKAMH 3JIEKTPOIHEPIHH,
OCYUIIECTBUTh IOUCK ONTUMAJIBHOTO PACIPEICICHUSI AaKTUBHBIX MOIIHOCTEM MEXJy TeHepaTopaMu
anektpoctannuii B [IBK «KKATPAH», ecin TeXHHKO-2KOHOMHYECKUE MOJIEIH TypOOT€HEpaTOPOB MUMEIOT
CHEAYIOUIUI BU:

TeXHIKO-3KOHOMUYECKHIE MOICITH TE€HEPATOPOB

Puow = 6 MBT
P, MBT 4 5 6
Do, M° 44 47 50
S, py6./m° 234 235 233
Puow = 12 MBT
P, MBt 8 9 10 11 12
Do, M 61 65 69 74 77
S, py6./m° 351 358 342 347 354
Puon = 20 MBT
P, MBt 13 15 17 18 19 20
Do, M 115 125 135 140 145 150
S, py6./M° 270 | 272 274 | 269 267 267
Puow = 32 MBT
P, MBr 14 18 20 24 26 30
Do, M 177 195 205 220 229 235
S, py6./mt3 240 | 240 232 245 241 234
Puou = 40 MBT
P, MBr 25 | 27 | 29 | 30 | 32 | 36 | 39 | 40
Do, M 163 | 171 | 176 | 182 | 188 | 201 | 212 | 216
S, py6./at° 331 | 335 | 337 | 336 | 332 | 330 | 330 | 329
Puow = 63 MBr
P, MBr 37 | 40 | 43 | 46 | 48 | 51 | 54 | 60
Do, M 177 | 189 | 202 | 214 | 222 | 235 | 248 | 260
S, py6./mt3 360 | 365 | 362 | 361 | 354 | 353 | 353 | 350
Puow = 100 MBT
P, MBt 82 | 85 | 86 | 88 | 90 | 92 | 95 | 100
Do, M 217 | 225 | 229 | 234 | 237 | 248 | 250 | 265
S, py6./mt3 321 | 325 | 325 | 333 | 330 | 329 | 327 | 326

ITepeyeHb BONPOCOB /I MPOMEKYTOYHOM aTTeCTAlMM (3a4eT ¢ OLeHKOIl):

1. Ilepeuncnure OCHOBHBIE 1IeTH aBToMaTu3anuu npoektupoBanus CIOC. C momMoupo NpuMEeHEHUs
KaKHX TEXHOJOTUN UX MOYKHO JTIOCTUYb?

2. JlaiiTe ompeseneHHe MOHATUAM: MPOEKTHBIE ONEpalsl M IMPOLEAypa, MPOEKTHbIE pelIeHHe U
MapIIpyT, 3Tall ¥ CTausl IPOEKTUPOBAHUS.

3. Kakue Bupl MPOEKTHBIX MPOLIEAYP MOTYT ObITh Hcoib30BaHbl B CAIIP?

4. Kakue 3Tarbl BXOJAT B TUIIOBYIO cXxeMy npoekTtupoBanus? [IpuBeaure ux o0nacte Ha3HAYEHUS U
OCHOBHBIE (DYHKITHH.

5. Kakue TumoBbple 3amaun aBTOMATHM3aluu TpoekTupoBaHusi xapaktepHsl it OPY CAD u 3PY
CAD?
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6. B uéM 0coOEHHOCTH MapauIeIbHOTO (CMEIIAHHOTO MPOEKTUPOBaHUs)? [ KaKuX SHEPTeTHUECKUX
00BEKTOB €r0 MOKHO IPUMEHUTH?

7. Ilepeuncnure npeumyinectBa U Hegoctatku TexHoioruu CAD/ CAM/CAE. B uém 3akmovarorcs
OCHOBHBIE TPYJAHOCTH MX BHEJPEHUS B AJIEKTPOIHEPTreTUKe?

8. Kakumu cBolicTBaMu 00JIajaeT CUCTEMa DJIEKTPOCHAOKEHHS KaKk 0OBeKT mpoektupoBanus? Kak
OHHU BIUAIOT Ha co3nanue CAIIP?

9. Kakue 3amaun CAIIP OPY CAD u 3PY CAD otHocsTCS K hOpMaATU3yeMbIM, a KaKHe — K TPYIHO
dbopmammzyembiM? Kakue npumMensitorest pexkumMbl B padote CAIIP B 3aBHCHMOCTH OT XapakTepa M CTENEHU
y4acTHs 4eJI0OBeKa U UCTOIb30BaHuss OBM?

10. B uém 0cOOEHHOCTH HUCXOAILIETO U BOCXOASIEro NpoeKkTupoBanusa? Kak 3To yuuThiBaeTcs mpu
co3nanuu CAIIP? [IpuBeaure npumepsl.

11. laiite omnpenenenust odecrneunBaronum mnoacuctemam CAIIP. Kak cBsizansl Mexay coOoit
texHudeckoe u nporpammuoe odecnieuenust CAIIP OPY CAD u 3PY CAD?

12. Kakue noacuctembl CAIIP MOXXHO OTHECTH K OOCTY)KHBAIOIITMMHU, a KAKHE — K POCKTUPYIOIIHM ?

13. [IpuBenute mpuMeps! KOMIOHEHTOB U KoMIiekcoB CAIIP cuctem anekTpocHaOKeHHS.

14. TlepeuncnuTe OCHOBHBIE MPOOJIEMBI MPOEKTUPOBAHUS CHUCTEM 3JeKTpocHaOxkeHusa. Kakoe
BIIMsAHKME OHU OKa3biBatoT Ha co3ganue CAIIP OPY CAD u 3PY CAD?

15. Kakas wundpopmamuss HeoOxomuma Juis  coctaBieHuss TOO  sIeKTpUUECKOH — 4acTu
AJIEKTPOIHEPTETHIECKOT0 00BEKTa?

16. Kakue ocHoBHble 3amaun npoekTupoBaHus COC HeoOXOauMO aBTOMATHU3WPOBATH B TEPBYIO
ouepenn? [Touemy?

17. Kakue odTambl M CTaJAWM TPOCKTUPOBAHUS DIEMEHTOB CHUCTEM  3JIEKTPOCHAOKEHUs
pernameHTHpoBanbl? Kakum 00pa3oM ux jydille aBTOMaTU3upOBaTh?

18. Kakue npowmsbiiuieHHbie porpamMMubie nakeTsl CAIIP Bam u3BecTHbl? CpaBHUTE UX OCHOBHBIE
BO3MO>XHOCTH M 00JIaCTh IPUMEHEHUSI.
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MNPUJIOKEHHE 2
(oGs3aTenbHOR)

OHeHO‘lHBIe cpeacrea AJisi MPOBECACHUSA HpOMe)KyTO‘{HOﬁ aTrTeCTalium

a) [lnannpyemble pe3y/abTaThl 00y4eHHsI H OIIEHOYHbIE CPeICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTANNH:
Kon o
NHaukaTop 1OCTHIKEHUS KOMITETCHITHI OrneHOYHBIC CpPEICTBA
WHJIUKaTOpa

[1K-5: Crioco6en pa3pabaTeiBaTh OTAEIBHBIE pa3eibl IPOSKTOB, OCYIIECTBISATh UX TEXHUKO-?KOHOMUYECKOE 00OCHOBAaHUE, TPUMEHSATH METO/IbI aHATTN3a
BapUaHTOB, Pa3pabOTKU U NOUCKA KOMIIPOMUCCHBIX PEeLIeHUN

I1K-5.1

Omnpenensier XapaKTepUCTHKU 00BEKTa
KamUTAIBHOTO CTPOUTEINILCTBA, JIJISI KOTOPOTO
npeHa3HaYeHa CUCTeMa dIIEKTPOCHA0KEHHUS

1. Bonpocsl /151 HOATOTOBKHU K IPOMEKYTOYHOM aTTecTAlNH

19. TlepeuncnuTe OCHOBHBIC €M aBToMaTn3anuu npoekrupoBanus COC. C
MTOMOIIBIO0 TPUMEHEHHU S KaKMX TEXHOJIOTUI UX MOXKHO JOCTHYb?

20. JlaiiTe omnpeneneHHe MOHATHUSAM: MPOEKTHBIE ONEpalus W Mpolenypa,
MIPOEKTHBIE PEIICHUE U MapIUIPYT, STal U CTAIMs MPOSKTUPOBAHUSI.

21. Kakue BH/IBI IPOSKTHBIX MPOLEAYP MOTYT OBITh UCTIONb30BaHbl B CATIP?

22. Kakue »Tarnbl BXOAST B TUIIOBYIO cxeMy npoektupoBanus? [IpuBenure nux
o0JacTh Ha3HAYEHUS U OCHOBHbIE (DYHKITHH.

23. Kakue TUIOBBIE 33/1a4yll aBTOMATU3AlMU MPOCKTUPOBAHMS XapaKTEPHBI
st OPY CAD u 3PY CAD?

24. B uéM 0COOEHHOCTHh TapalIeIBHOrO (CMEIIAaHHOTO TPOCKTUPOBAHWS)?
JUisl KakuX SHEPreTUYeCKUX 0OBEKTOB €r0 MOXKHO NPUMEHUTh?

25. [lepeunciiure mpeuMmymecTBa ©  HegocTaTku TexHomoruu CAD/
CAM/CAE. B uéM 3aKkio4aroTCsi OCHOBHBIE TpPYIHOCTH HMX BHEIPEHUS B
AJIEKTPOIHEPreTHKE?

2. 3agaHud /151 CAMOCTOSATEJIbHBIX padoT
CP-1 «CAIIP cBeTOTEeXHHYECKOH YACTH JIEKTPOYCTAHOBOK)

OcCylecTBUTh pacyeT MPOKEKTOPHOTO OCBEIIEHUS OTKPHITOIO  paclpeAeauTeIbHO
ycrpoiictBa noactanuuu 110/10 kB ¢ ucnonszoBanuem nporpammuoro obecnedenus Dialux, ecnu
IUTaH MOJCTAHIUU NPUBEICH Ha pucyHKe. [IpuBecTu IiaH paccTaHOBKM MPOXKEKTOPHBIX Maur,
yKa3aTh TUIBI CBETUJILHUKOB U Jlamil. [IpuBecTH niaaH ¢ n300paxeHrneM U30JIHHUH.




Kon
WHJIUKATOpa

WNupukaTop JOCTUXKEHUS KOMIIETSHITUI

O11eHOYHBIE cpeacTBa

I

d 0PY-110 B o

240

.=.='_iF

3PY-10_«B
= |

Jf |:|

CP-2 «CAIIP cxem pacnpeae/uTeIbHBIX YCTPOHCTB 3JIeKTPOCTAHIMI M MOACTAHIUID)

Ha ocHoBanuu texuuueckoro 3amanusa ¢ ucnons3zoBauuem CAIIP «OPY CAD» u «3PVY
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Kon
WHJIUKATOpa

NHpukatop JOCTHKEHUS KOMITETCHIUN

OneHouHble CpeacTBa

CAD»y:

1.1.
1.2.
1.3.

2.1
2.2.
2.3.

2.4.
2.5.

2.6.
2.7.

- pa3zpaboTarb ogHOoNMHEWHYIO cxemy ['TIIT;
- CIIPOEKTHPOBATH COOCTBEHHBIC HYK/IbI OJICTAHIINH.
1. O6mas xapakTepucTHKa paiioHa pa3MelleHHus MOACTAHIUU

Mecropacnonoxenue [1C VYpan
Penned mmomanku [1C PaBHuHHBII
['pyHTHI CyrinuHku

2. Texnnueckue nokasartenu IC
MorHOCTh TpaHChOpPMATOPOB 40 MBA
Turm 1 KOITMYECTBO TPaHCPOPMATOPOB 2xTPJIH-40000/110
['maBHBIE CXEMBI JIEKTPUUECKUX COCTMHEHUN OpunapHas

CEKIIMOHUPOBAHHASA

KonuuectBo npucoeaunenuii Ha cropone BH 6

3PY-10 kB - 4-x CeKIMOHHOE, pPAacCYMTAaHHOE Ha YCTAHOBKY 52 s4YeeK BaKyyMHBIX
BBIKJIFOYATEIIEH

KonuuecTtBo oTxoasmux nunuii - 4 BJI

ITA npunsta npu KonudecTse nprcoenuHenuii 110 kB Gonee nyx

3. AyniuTOpHasi KOHTPOJIbHAs padoTa

26.  Kaxkas u3 cxeMm BBITIOJTHEHA BEPHO:

a) 0) B)
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Kon
WHJIUKATOpa

NHpukatop JOCTHKEHUS KOMITETCHIUN

OneHouHble CpeacTBa

.||_/

4

Kaxkas n3 cxeM BEITIOJTHEHA BCPHO:

N\ N S— %
/7
—

28.  Kakas u3 cxeM BBITIOJTHEHA BEPHO:

a) 0)
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Kon

Nuaukatop JOCTHKEHHS] KOMIIETEHLIUNA

OneHouHble CpeacTBa

WHJMKaTOpa
8 o 08 aw w8 ow
Bt Fr—t l
¥ b Y
=~ ]t L~
—a}—h- —4}—“- -—~:¥{|-
i, i, L,
~{ ™~ T—h- T—h :\—||- \:\—h
i, ‘i:i_h,/[w . R S < D A
1 1w 1w
29.  Kaxkas u3 cxeMm BBITIOJTHEHA BEPHO:
a)
._.T_“I |||—4’! -:
D_—_I\_“I |||_/._
110 kB
T/ AT
i Li) Li) i
o] I l l —
6)
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Kon
WHJIUKATOpa

NHpukatop JOCTHKEHUS KOMITETCHIUN

OneHouHble CpeacTBa

o ]
—— 10 xB =
_ [ If N
a—l 1 l -||—LE]
B)
= ——
—— 110 xB —=
1] T —
51»—“- I 1 l l I
30. Kaxkas u3 cxem BBITIOJTHEHA BEPHO:
a) 0)
1c 2c 1c 2c

1c 2c
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Kon
WHJIUKATOpa

Nuaukatop JOCTHKEHHS] KOMIIETEHLIUNA

OneHouHble CpeacTBa

31. KPVY c BepxHUM BBOJOM COOPHBIX IIMH U HUKHUM PACIOJIOKEHUEM
LIIMHHOI'O OTCEKAa COOTBETCTBYET CXEMa 3aIll0JHEHUS:

a) 0) B) r)

N N

Y ||| X

—&—>

32.  KPYVY c BepxHHM BBOJIOM COOpPHBIX IIMH U BEPXHUM PACIIOJIOKEHUEM
LIIMHHOI'O OTCEKAa COOTBETCTBYET CXeMa 3aIll0JHEHUS:

a) 6) B) r)

AN

Y

l

1

33.  KPVY BepxHMM pacmoiio’)K€HHEM IIMHHOTO OTCEKa C BBOJOM IIWH
CHHU3Y COOTBETCTBYET CX€Ma 3alOJHEHUS:

a) 0) B) T)

>

—
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Kon

Nuaukatop JOCTHKEHHS] KOMIIETEHLIUNA

OneHouHble CpeacTBa

WHIAKATOpa
{
i A i |
|
Y Y | X || Y 1
34.  KCO cooTBeTCTBYeT CXeMa 3aroIHEeHUS:
a) 0) B) T)
S
i N i AN |
|
v |y |3 || i
I1K-5.2 Brimonnser coop uHpOpMauu mno 1. Bonnpocs! 7151 NOATOTOBKH K IIPOMEKYTOYHOM aTTeCTAlMH

CYIICCTBYIOIIUM U BI)I6I/IpaeT OIITUMAJIBHBIC
TCXHUYCCKHUC PCIICHUA HAa PA3JIMIHBIX
CTagusiaX IMPOCKTa CUCTEM 3J'IeKTpOCH36)KeHI/I${
00BEKTa KAIMTAIBHOTO CTpOUTCIILCTBA

1. [IpuBenute npuMepsl KOMIOHEHTOB U KomIuiekcoB CAIIP cuctem anexTpocHabxeHus.

2. [lepeuncinnre OCHOBHBIE MTPOOJIEMBI IPOSKTUPOBAHUS CUCTEM ANeKTpocHabxeHus. Kakoe
BIUsSHHAE OHH OKa3biBaroT Ha co3ganue CAITP OPY CAD u 3PY CAD?

3. Kakas wunpopmanus HeoOxoauma ais cocTtaBieHuss TOO 3IeKTpUYECKOH YacTH
AIIEKTPOIHEPIETUYECKOT0 00beKTa?

4. Kakne ocHOBHble 3amaud mnpoekTtupoBaHuss COC HeE0OXOJMMO aBTOMATHU3UPOBATH B
nepByto ouepensb? [louemy?

5. Kakue srtambl M CTaguM NPOECKTUPOBAHUS HIEMEHTOB CHCTEM JIIEKTPOCHAOKEHHUs
pernameHTHpoBaHbl? KakuM 00pa3oM HX Jiydllle aBTOMaTH3UPOBATh?

6. Kakue mpompinuiennsle nporpamMmubie maketel CAIIP Bam m3BecTHbI? CpaBHUTE HX
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Kon
WHJIUKATOpa

Nuaukatop JOCTHKEHHS] KOMIIETEHLIUNA

OneHouHble CpeacTBa

OCHOBHBIE€ BO3MOKHOCTH U 00J1aCTh IIPUMCHCHUA.

2. 3agaHud I CAMOCTOATEIbLHBIX PadoT

CP-2 «CAIIP cxem pacnpeae/MTeIbHBIX YCTPOHCTB 3J1eKTPOCTAHIMI M NMOJACTAHIHII»

Ha ocuoBannu texumdeckoro 3amanusa ¢ ucrnoiab3oBanuem CAIIP «OPY CAD» u «3PVY
CAD»:

- paccuuTaTh TEXHHUKO-2KOHOMHUYECKHE TTOKA3aATEIH;

- BBIOpaTh ONTUMAIIBHYIO CXEMY pacIipeieIUTeIbHOTO YCTPOMCTBA INTABHOM MOHU3UTEIBHON
MOJACTaHLINY;

YcnoBus 3aaun MpUBEACHBI B HHaUKatope 4.1.

CP-3 «OnTuMu3anusi pe;kuMOB padoThbl CHCTEM 3JIEKTPOCHAOKEHHUsI ¢ COOCTBEHHBIMU
HCTOYHHUKAMU JIEKTPOIHEPT UM

Jl71st 3a1aHHOM CXeMBbI DJIEKTPOCHAOKEHHUSI C COOCTBEHHBIMU UCTOYHUKAMH AJIEKTPOIHEPTHH,
OCYIIIECTBUTH MOMCK ONTHUMAJIBHOIO PACIPEICTICHNS] aKTUBHBIX MOIITHOCTEN MEXK]ly T€HEpaTOpaMu
anektpoctannuii B [IBK «KATPAH», ecniu TeXHUKO-3KOHOMHYECKHE MOJIENIN TypOOTreHEpaTOpOB
MMEIOT CIEIYIOIINA BU;

TeXHUKO-9KOHOMUYECKHE MOJECJIN I'€HEPaTOpPOB

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

Nuaukatop JOCTHKEHHS] KOMIIETEHLIUNA

OneHouHble CpeacTBa

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

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

3. AyniuTOpHasi KOHTPOJIbHAs padoTa

1. HaszoBute, kakue H3MepUTEIbHbIE NPUOOPHI U MPHOOPHI ydeTa JOJKHBI OBITh
YCTaHOBJIEHBI Ha npucoeuHenuun BJI 220 kB?

2. HaszoBute, kakue wH3MepUTEIbHbIE NPUOOpPHI U MPHOOPHI ydeTa JOJIKHBI OBbITh
ycTaHoBJEeHbI Ha npucoeauHenuu KJI 6 kB?

3. HazoBure, kakue wu3MepUTENIbHBIE MNPUOOPHI M MNPUOOPHI y4yeTa JOJKHBI OBITh
ycraHoBneHsl Ha npucoenuHennn TCH (BBox BH)?

4. HazoBuTe, Kakue HU3MEpUTEIbHBIE MNPUOOPHI M MPUOOPHI y4eTa JOJIKHBI ObITh
YCTAHOBJIEHBI Ha PUCOECIMHEHUN CUHXPOHHOTO JBUTaTENs HaNpskeHUueM Boiiie 1 kB?

5. HazoBuTe, kakue uU3MepHUTENIbHbIE MNPUOOPHI M MPUOOPHI y4eTa JOJKHBI OBITh
YCTAQHOBJICHBI Ha MPUCOEIMHEHUH CUIIOBOTO TpaHcopmaropa ¢ pacuierieHHo oOmorkoit HH
(BBOJI HU3KOTO HaIpsHKEHUs)?

6. Kaxyro cxemy nomkna npemanoxutb CAIIP B cooTBeTcTBUU ¢ TpeOOBaHUSIMH HOPM
MPOEKTUPOBAHUA I paclpeaenuTenbHoro ycrporcrea BH  mpoxomHoit  mopcranimu
HanpspkeHueM 35 kB ¢ 4 npucoenuHenusmMu, npu yciioBuy, yto Ha PY mpennonararorcst yacteie
KOMMYyTanuu Tpaicopmaropa? Ha3oBute HoMep M NOJHOE Ha3BAHUE CXEMBI.
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Kon
WHJIUKATOpa

NHpukatop JOCTHKEHUS KOMITETCHIUN

OneHouHble CpeacTBa

7. Kakyro cxemy nmomwkna npeninoxkutb CAIIP B cooTBeTCTBUH ¢ TpeOOBaHUAMH HOPM
IIPOCKTUPOBAHUA Ul PacHpeleauTeNbHoro ycrpoucrsa BH  TpaH3uTHOM moxacraHnuu
HanpsbkeHueM 35 kB ¢ 6 npucoeaunenussMu? Ha3oBuTe HoOMep U NOJIHOE HA3BaHUE CXEMBI.

8. Kakyrwo cxemy pomkna npemanoxutb CAIIP B cooTBeTcTBHH C TpeOOBaHHSIMH HOPM
MIPOEKTUPOBAHUS ISl paclpenenuTesbHoro ycrpoiictea CH y310BoM MOACTaHIIMN HANPS)KEHUEM
110 kB ¢ 5 npucoeaunenusimu? HazoBure HOMEP U MOJIHOE HA3BAHUE CXEMBI.

9. Kakywo cxemy nomkaa npemtoxuts CAIIP B cooTBeTcTBUM C TpeOOBaHHMSIMHU HOPM
MPOEKTUPOBAHUA ISl pACHPENCIIUTENBHOTO ycTporicTBa BH y3510BOM MOACTaHIIMKN HAIPSAKEHUEM
110 kB ¢ 12 npucoeaunenusimu? HazoBute HOMEp U MOTHOE HA3BAHUE CXEMBI.

10. Kakyro cxemy nommkHa npemioxkute CAIIP B cooTBeTcTBHHM ¢ TpeOOBaHUSIMU HOPM
MIPOEKTUPOBAHUS ISl paclpeieuTeNIbHOro ycrpoiictBa BH y310Bo# noacTaHMKM HanpsiKEHUEM
220 xB ¢ 4 npucoeguaenusmu? HazoBuTe HOMEp M MOJHOE Ha3BAHUE CXEMBI.

[1K-5.3

BriOupaeT o0opynoBanue A OTACIBHBIX
pa3iesioB MPOCKTa HA Pa3IMYHBIX CTAIUAX
MIPOSKTUPOBAHUS CUCTEM 3JICKTPOCHAOKCHHUS
00BEeKTa KalUTATBHOTO CTPOUTENHCTBA

1. Bonpocsl /151 NOATOTOBKHU K MPOMEKYTOUHOI aTTecTaluu

1. Kakue 3agaun CAITP OPY CAD u 3PY CAD otHocaTcs kK hopManu3zyemMbIM, a Kakue — K
TpyaHo (opmanuzyembiM? Kakue npumenstorcs pexxumbsl B pabore CAIIP B 3aBucHMOCTH OT
XapakTepa U CTETIEHH Y4acTHs YeJIOBEKA U UCIIOIb30BaHus DBM?

2. B uém 0coOEHHOCTH HHCXOJIIEro W BOCXOJIIEro mpoekTupoBanusa’? Kak sto
yuutbiBaetcs npu coznanuu CAIIP? [IpuBenure npumepsl.

3. Haiite onpenenenus odecreunBaronium moacuctemMam CATIP. Kak cBs3aHbI Mex 1y cOO0H
TexHuueckoe u nporpammuoe ooecrneuenusi CAIIP OPY CAD u 3PY CAD?

4. Kakue mnoncucrembl CAIIP MOXHO OTHECTH K OOCTY)KMBAIOUIUMH, a KaKHe — K
IIPOEKTUPYIOIUM?

2. 3aiaHud 1J151 CAMOCTOSITEILHBIX padoT

CP-2 «CAIIP cxem pacnpeaeuTeJbHbIX YCTPOMCTB 3JIEKTPOCTAHIMI U MOACTAHLIMID)

Ha ocHoBanum TexHuueckoro 3aganus ¢ ucnonb3oBanueM CAIIP «OPY CAD» u «3PY
CAD»:

- OCYIIECTBUTH PACUYET TOKOB KOPOTKOTO 3aMbIKAHUS,

- OCYILIECTBHUTH BBIOOp M npoBepKy obopynosanus PY BH u HH.

VYcnoBus 3a1aun npuBeAeHbl B HHAUKaTOpe 4.1.

3. AyIuTOpHasi KOHTPOJIbHas pabora
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Kon
WHJIUKATOpa

NHpukatop JOCTHKEHUS KOMITETCHIUN

OneHouHble CpeacTBa

35. MuHMMaIBHO JOMYCTUMBIN TOK OTKJIIOUEHHUS MOXKET OBbITh Yy BBIKJIIOYaTese Ha PY 10
kBclnw=126xkAuT,=0,07c

a) 20 kA

0) 25 kKA

B) 31,5 KA

r) 50 kA

36. MUHHMAaIILHO JOITYCTHMbBI HOMUHAIBHBIN TOK BRIKTFOUaTeN s Ha BBoje 10 kB cuioBoro
tpanchopmaropa TPIIH-25000/110 cocraBnser:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

37. MuHUMaIIbHO JTOMYCTUMBIH HOMHUHAJIBHBIA TOK BBIKIIOYaTenss Ha BBoae 110 kB
cusoBoro Tpancopmaropa TPJIH-25000/110 cocrapmnser:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

38. MUHUMAaNBHO JOMYCTUMBIA TOK AJIEKTPOJUHAMHUYECKONH CTOHKOCTH MOXET OBITh Yy
BeIkirouareneii Ha PY 220 kB c lno =21 kA u T, =0,02 ¢

a) 20 kA

0) 25 KA

B) 31,5 kA

r) 50 kA

39. MuUHUMaNIBHO JOMYCTUMBIN TOK OTKJIIOUEHHSI MOXKET OBbITh y BBIKIIOUaTeneld Ha PY 220
KBclyo=21xkAuT.=0,02cC

a) 35 kA

0) 50 kA

B) 102 kKA

r) 125 KA
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Kon
WHJIUKATOpa

NHpukatop JOCTHKEHUS KOMITETCHIUN

OneHouHble CpeacTBa

40. MUHUMAIIBHO JIOMYCTUMBIM TOK 3JEKTPOJUHAMUYECKOH CTOWKOCTH MOXKET OBITh Yy

Beikrouarerei Ha PY 10 kB c 1o =126 kAuT.=0,07 C
a) 35 kA
0) 50 kA
B) 102 kA
r) 125 kKA
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0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHUH
OlLleHUBAHUS:

[Ipomexxyrounast arrectauss 1o aucuuiuimHe «[Iporpammnaoe oOecneueHue B
AJIEKTPOIHEPreTUKE» BKIIIOUAET TEOPETHUECKHUE BOIPOCHI, IMO3BOJISIIOIINE OICHUTH YPOBEHBb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCS B (popme 3aueTa.

3ayer Mo JAaHHOM JUCHMIUIMHE MPOBOAUTCS B MUCbMEHHOM (opMme.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha «3a4YTeHO0» — O00YyJaroIUiicsl TEMOHCTPUPYET CPEAHUN YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HAHMSI, yMEHUS OCBOCHBI, HO JIOIMYCKAIOTCSI HE3HAYUTEJIbHBIE OIIMOKH,
HETOYHOCTHU, 3aTPyJHEHUS NpPU AHATUTHUYECKUX OIEpalusiX, [IEPEeHOCe 3HAHMM U yMEHHMM Ha
HOBbBIE, HECTaHJAPTHBIE CUTYAILIUH.

— Ha «He 3a4YTEeHO0» — OOYyYaloIIUiics HE MOXET I[0Ka3aThb 3HAaHWS Ha YPOBHE
BOCIPOU3BEICHUS U 00BsICHEHHUSI HHGOPMAIIUH, HE MOXKET M0Ka3aTh UHTEIJICKTyaJIbHble HaBbIKU
pelIeHUs IPOCTHIX 3ajau.
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MNPUJIOKEHHE 3
(oGs3aTenbHOR)

MeToauuyecKue PEKOMEHAAIUH 10 BHINMOJHCHHUIO MIPAKTUYECCKHUX 3aaHui

CP-1 «CAIIP cBeTOTeXHHYECKOH YaCTH 3J1eKTPOYCTAHOBOK)

BapuanTt 1
OCyIIEecTBUTh pacdeT MPOKEKTOPHOTO OCBEHICHHS OTKPBITOTO PaCHpEeIUTEIbHO YCTPOHCTBA
noactanuu 110/10 kB ¢ ucnonp3oBanueM mporpamMMmHoro obecrnedenusi Dialux, ecnu miax
IIO/ICTAHILIVY IIPUBE/ICH HA pUCYHKeE. [IpuBecTH I1aH pacCTaHOBKHU IIPOKEKTOPHBIX MayT, yKa3aTh
THUIIBl CBETUJILHUKOB | JiaMIl. [IpuBecTy 11aH ¢ n300pakeHueM H30JUHUH.
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d 0PY-110 B o

Pl L JEEE L JO0E, Il e E L0008 | diie L0008
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||ll=lIIII-IIﬁllllIIllTl-l
A JPL-10 s =

a0

Bapmuanr 2
OcymiecTBUTh pacyeT MPOKEKTOPHOIO OCBEUIEHUs OTKPBITOTO PACHpPENEIUTEIbHO YCTPOUCTBA
noacraniuu 500/220 kB ¢ ucnonbp3oBaHueM IMporpamMmHoro obecnedenust Dialux, ecnm rutan
IOJCTaHIUY NIPUBEJICH HA pUCYHKe. [IpuBeCTH M1aH pacCTaHOBKHU MPOKEKTOPHBIX MayT, YKa3aTh
TUIIBI CBETUJIIBHUKOB | Jamil. [IpuBecTy miaH ¢ n300pakxeHueM U30JIUHUI.
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Bapuant 3
OcylecTBUTh pacyeT OCBELIEHUS KY3HEUHO-IIPECCOBOIO OTJEICHHS MEXaHWYECKOro Iiexa ¢
UCIIOJIb30BaHUEM TporpamMmMHoro obecrneuenus: Dialux, ecnu miiaH 1iexa mpuBeIeH HA PUCYHKE.
HpI/IBCCTI/I IUIaH paCCTaHOBKU CBCTHJIBHHUKOB, YKa3aTb THUIIbI CBETHUJIBHUKOB H JIaMII. HpI/IBGCTI/I
TUTaH ¢ U300paKeHUEM U30JIMHHM.
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Bapmuanr 4
OCyHIeCTBI/ITI) pacue€T OCBCHICHUA OTACICHUA TSKEIBIX CTAHKOB MCXaHUYCCKOIO 1exa C
UCIOJIb30BaHUEM MIPOrpaMMHOT0 obecriedeHus Dialux, ecnu miiaH 1exa NpuBEIECH Ha pPUCYHKE.
HpI/IBeCTI/I IUIaH paCCTaHOBKU CBETHIIBHHUKOB, YKAa3aTb TUIIbI CBECTHUJIBHUKOB W JIAMII. HpI/IBeCTI/I
IUIaH C U300pakeHUEeM U30JIMHUM.
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Bapuanr 5
OcymecTBUTh PacdyeT OCBEIIEHHUS TOKAapHO-()PE3EPHOTO OTAEICHUS MEXaHMYECKOTo IeXa C
UCIOJIb30BaHUEM MIPOrpaMMHOro obecniedeHus Dialux, ecnu miiaH 1exa NpUBEIECH Ha PUCYHKE.
HpI/IBCCTI/I IIaH paCCTAaHOBKU CBCTUJIBHHUKOB, YKAa3aTb TUIIbI CBECTUJIbBHUKOB W JIAMII. HpI/IBeCTI/I
IUIaH C U300pakeHUEM U30JIMHUM.
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Bapuanr 6
OcCymiecTBUTh pacueT OCBEIIEHUS TEPMHUYECKOrO OTJEJNEHUS MEXaHMYeCKOoro Iexa ¢
UCIOJIb30BaHUEM MPOrpaMMHOT0 obecrieueHust Dialux, ecnu miaH 1exa NpUBEIEH Ha PUCYHKE.
[IpuBecT 1u1aH pacCTaHOBKM CBETHJIBHUKOB, YKa3aTh TUIIBI CBETHJIBHUKOB M Jamil. [IpuBectn
IUIaH C U300pakeHUEeM U30JIMHUM.
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Tepmuvecxoe
omdenesue

96000

CP-2 «CAIIP cxem pacnpeneuTe/bHbIX YCTPOMCTB 3JIEKTPOCTAHIMI U MOACTAHIMID)

Ha ocHoBanuu texHuueckoro 3aganus ¢ ucnonb3oBanueM CAIIP «OPY CAD» u «3PY CADx»:

- paccUMTaTh TEXHUKO-3KOHOMHUYECKHE MMOKA3aATEIIH,

- BBIOpaTh ONTHUMAIBHYIO CXEMY pAacCIpeleTUTeNIbHOTO YCTPOIMCTBA TJIaBHOW MOHH3UTEIBHOM
MTOICTAHIINH;

- pa3paboTatb onHoNMUHEWHY0 cxemy ['TII;

- OCYIIECTBUTH PACUYET TOKOB KOPOTKOTO 3aMBIKAHHS,

- OCYLIECTBUTH BBIOOD U NpoBepky obopynosanus PY BH u HH;

- CIIPOCKTHPOBATh COOCTBEHHBIE HYX/IBI TIOJICTAHIIHH.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

2.6.
2.7.

Bapuanr 1
1. O6mas xapakTepucTHKA pailoHa pa3MelleHHs MOACTAHINU
Mecropacnonoxenue [1C VYpan
Penwved mnomanku [1C PaBHuHHEBIN
I'pynTHI CyrimnHkun
2. Texunueckue noxkaszaresau I1C
MortiHOCTh TpaHC(POPMATOPOB 40 MBA
Tun u xonuecTBo TpaHCPOPMATOPOB 2xTPJIH-40000/110
['11aBHBIE CXEMBI 2JIEKTPUYECKUX COETUHEHUI OnunapHas
CEKLIMOHUPOBAaHHAs
KomnuecTBo npucoenunennii Ha cropone BH 6

3PY-10 kB - 4-x CeKIMOHHOE, pPacCYMTaHHOE HA YCTAHOBKY 52 sUeeK BaKyyMHBIX
BBIKJIFOYATENEH

KonngectBo oTxonammx auHui - 4 BJI

ITA npunsTa npu konudectBe npucoennnenuit 110 kB 6omnee 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 pailoHa pa3MellleHUs NOACTAHIUH

Mecropacnonoxenue [1C [ToBosKbBE
Penwed mnomanku [1C PaBHUHHBIT
I'pyHTHI CyriauHku
2. Texuuveckne nokaszarean IC
MomHOoCTh TpanchopMaTopoB 63 MBA
Tumn u KonMYecTBO TpaHCPOPMATOPOB 2xTPAIIH-63000/220
['maBHBIE CXEMBI AIEKTPUUECKUX COEITMHEHUN JIBe pabouwue c.mi.
KomnuecTBo npucoenunenuii Ha cropone BH 8

3PVY-10 kB - 4-x CEeKIMOHHOE, PACCUMTAHHOE HAa YCTAaHOBKY 38 s4YeeK BaKyyMHBIX
BBIKJIOYATEIIEH

KomnnuectBo orxomsmmx nuaui - 6 BJI

ITA npunsTa npu koaudecTse npucoenunennit 220 kB 6omee 1yx

Bapuant 3
1. O0mas xapakTepucTHKA paiioHa pa3MellleHUsl NOACTAHIIUH
Mectopacnonoxenue [1C 3anagHas Cubupb
Penbed mmomanku I1C PaBHuHHBIN
I'pynTHI CyrnuHku
2. Texunueckue noxkaszarenu IC
MomHOoCTh TpanchopmMaTopoB 125 MBA
Tun u xomMyecTBO TpaHCPOPMATOPOB 2xATAITH-125000/330/110
['maBHBIE CXEMBI SJIEKTPUIECKUX COSTMHEHUI 330 kB - nBe pabouwme c.m.

110xkB - nBe paboume c
00XOJTHOM C.11I.
KonnuecTBo npucoenunenuii Ha cropoue BH 330 kB - 6
110 B - 10
3PY-10 kB - 4-x cekuuoHHOE, pacCUMTaHHOE Ha YCTAHOBKY 46 sueeKk BaKyyMHBIX
BBIKJIFOYATEIEH
KomnuectBo orxomsmumx nunauii - 330 kB - 4; 110 kB - 8
ITA npunsTa npu konudectBe npucoeannennit 330 kB 6omee 1Byx

Bapmuanr 4
1. O6mas xapakTepucTuKa paiioHa pa3MenieHust MOACTAHIIUN
Mectopacnonoxenue [1C Bocrounas Cubupn
Penbed mmomanku [1C PaBHuHHEBIT
I'pynTHI CyrnuHku
2. Texunueckue nokaszarenu [C
MorHOCTh TpaHCPOPMATOPOB 63 MBA
Tum u KomMYecTBO TpaHCPOPMATOPOB 2xTPJIH-63000/110
I'maBHBIE CXEMBI AIIEKTPUUIECKUX COEINHEHUN [IlecTnyroapHUK
KommuecTBo npucoenunennii Ha cropone BH 6

3PVY-10 kB - 4-X CeKIMOHHOE, pacCYUTaHHOE Ha YCTaHOBKY 30 sueeKk BaKyyMHBIX
BBIKJIIOUaTEIeH
KomnuectBo oTxomsmux auaui - 4 BJI

36



2.7.

ITA npunsita npu KonuuecTBe npucoenuHennii 110 kB 6onee nByx

Bapuant 5

PaccunTaTth cTOMMOCTH coOpyxeHus nojcraniuu 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.
2.7.

1. O6mas xapakTepucTHKA paiioHa pa3MenieHusl MOACTAHIIUN

Mecropacnonoxenue [1C Janbauit Boctox

Penbed mmomanku I1C PaBHuHHEBIN

I'pynTHI CyrnuHku

2. Texuuveckne nokaszaresau IC

MotHOCTh TpaHCPOPMATOPOB 100 MBA

Tun u KonudecTBo TpaHCHOPMATOPOB 2xTPIIIH-100000/220

I';1aBHBIE CXEMBI 2JIEKTPUYECKUX COCTUHEHUN IlBe  pabGoume cam. C
00X0qHOHI

KommuecTBo npucoenunenuit Ha cropone BH 10

3PV-10 kB - 4-X CeKIIMOHHOE, PACCYMTAHHOE HA YCTAaHOBKY 38 s4YeeK BaKyyMHBIX
BBIKJIIOYATEIICH

KomnnuectBo orxomsmmx nuaui - 8 BJI

ITA npunsTa npu koauuecTse npucoeannennii 220 kB 6omee 1yx

Bapuanr 6
1. O6mas xapakTepucTHKA paiioHa pa3MeleHHus MOACTAHINU
Mecropacnonoxenue [1C VYpan
Penwed mromanku [1C PaBHUHHBIT
I'pynTHI Cyrnunku
2. Texunueckue noxkaszarenu [C
MorttHOCTh TpaHCPOPMATOPOB 200 MBA
Tun u KoTMYeCTBO TpaHCPOPMATOPOB 2xTPAI1IH-200000/330/110
I'maBHBIE CXEMBI DIIEKTPUYECKUX COEINHEHUN 330 kB - nBe pabouue c.mi.

110xB - naBe paboume c
00XOIHOI C.11I.
KomngectBo npucoennnennii Ha cropone BH 330xB -8
110 kB - 12
3PY-10 kB - 4-X CeKIMOHHOE, pacCYNTaHHOE Ha YCTAaHOBKY 64 sUeeKk BaKyyMHBIX
BBIKJIIOYATEIIEN
KomnuectBo orxomsammx auauii - 330 kB - 6; 110 xB - 10
ITA npunsta npu KonudecTse npucoenuHenuit 330 kB Oonee 1Byx

MeTtoanueckue ykazaHusi K BbinojHennio CP-3

1o 3apanHO# cxeme puc. 1 B COOTBETCTBUHU C 3a/IaHHBIM BAPUAHTOM ONPEEITUTE:

1) onTUManbHOE pacmpeneieHne AaKTHBHBIX MOIIHOCTEH TIeHEepaTopoB C YYE€TOM IOTEPh
MOIIIHOCTH; 0€3 ydeTa MOTeph MOIIHOCTH B PACHpPEISIUTEIbHBIX CETAX MPOMBIIUICHHOTO
SHEproysjia TMpHU PA3JIMYHBIX YCIOBUSX CBSI3M C DHEPrOCHUCTEMOM pPEXKUMax METOAOM
MOCIIEAOBATEIHHOTO YTSHKEICHUS MyTeM COIMOCTABJICHUS PACUETHBIX 3HaueHUi koddduimenrta
3armaca yCTOMYMBOCTH C HOPMATHUBHBIMU 3HAYEHUSIMH.
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Puc. 1.1. Cxema cuctembl 3J1€eKTPOCHA0KEHUS TPOMBIIITIEHHOT'O IPEAPUITHS ¢ COOCTBEHHBIMU
UCTOYHUKAMH JIEKTPOIHEPTUU

Pacuer Ha npumepe BapuanTa Ne 21

[To ucxonueiM manHbiM Bapuanta Ne 21 (mpwuit. 1, 2, 3) HAYEPTUTH CXEMY AJIEKTPOCHAOKEHHUS B
I[IBK «KKATPAH».

1. OnpenenuTh ONTUMAaNbHOE PAaCHpEEICHNE MOIIHOCTEN MEXIy reHepaTopaMu COOCTBEHHBIX
3JIEKTPOCTAHLUHN MPOMBIIUIEHHOTO MPEAIPUATHSL.

Bo Brmanke «I'eneparopsn» («Pacuér» — «llapameTpoi» — «'eHepaTopbl») YCTAaHOBUTH (IIaKOK
«Y4uTHIBaTh ce0ECTOMMOCTh Ha Ka)JIOM OTPE3KEe XapaKTEPUCTUKMU», 0053aTEIbHO BO BKIIAJIKE
«nnamukay toro xe okHa «llapameTpsl pacuera» cOpOCUTh Bce (BIIakKKHU.

B okne «Ontummszammsa» (puc.?2) («Ontummzanusy — «OnTtumuszanus 10 aKTUBHOU
MOIITHOCTHY):

- BO BKJIaJIKe «ONTUMHU3ALUA» YCTAHOBUTH «Y CIIOBHSI CBA3H C SHEProcucTeMoi» - «C 525»;

- BO BKjIanke «Ontumusanus» yctaHoBUTh «Ctoumocth | kBt-yacy snexkTposHepruu B
COOTBETCTBUU ¢ IpuiioxkeHnem Ne2 — 2,82 py6.;

-BO BKJaAke «OnTUMHU3alus» YCTAHOBUTH OrPAHUYEHHUS 1O TPUEMY MOIIHOCTH U3
sHeprocuctemMsl - «PaBHOo: 351» (orpaHuueHHss MO NPUEMY MOIIHOCTH U3 SHEPrOCUCTEMbI
OTIPENIETISIOTCSI aBTOMATHYECKH );
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[ OATUMHIALMWA | CanicTea raHapaTopos ]

OcHORHEE NOEKSZETE N, 00 ONTHHH IALMK

HCNOBUA CEREH ClMHARHEA HAFPIYIKE ﬁ MBT CofcTeeHHS npoHseoacTea |0 MBT

C 3HapMICHCT B M

v MaTpes Il
C G5 | TREENSHME ME h i DTEpW INEXTROIHE WA lﬂi MET

AHEErOCHCT B B [ACTPELE NUT B b G278
CToMMoCTe 1 kBT*uac

282 o

DrpaHHYRHIA
[—j SATOATH HE HHNOET h FATPATH HE FEHE PALHD I—
Pagso = AN T O BB pye INEETPOIHEPrHM o pys

123 -~ WBr 3
:I D;E:::l;z:zgﬂuﬂr PUYE. CuyMMBRHEIE 3RTRETH ([} Py
CINTHUMHAHROEETE

OCHOBHEE NOKSSATEMY, NOCAE ONTHHWSSLHH,

M . Cyramapsaa Harpyake ﬁ BT CofcTeeHHos npoMzenacTeo|l MBT

ONTHHMZBLME © YUBTOH NOTERL MoTpabnesse uz MoTapu 3NexTEOIHEACMM
FHEPIOCHCTE MY ﬁ MBT g pacnpenenuTe g ceTaeP MET

HMpoms-HER ONTHMMSBLKE

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

rhnBE'J:IE'HHHE SATEATE HE SRCNNYATSLEE) SHEProCHCTErMB B AAHHOM PEXMME, B TEUEHMH 1 Jyata

InTOATH HE MENOET h FaTpOTE HA FEHEPaLM [
ANSK T[S0 PYE. FNEKTPOIHEPHH [
Harpyzka
IBTPATH B NEPRIAYY
ANERTPOBHERIHH ﬁ pus LR EH AR SOOI R Py
L - — — ~— = —_— —

Puc. 2. 3ananue ycnoBuii CBSI3U C SHEPTOCUCTEMOM

-BO BKJIagke «CBOIWCTBA TEHEPATOPOB» 3alaTh TEXHUKO-SKOHOMHUYECKHE MOJENU IS
redepatopoB: ['1 - 2xT-20 (manee mo Texcty — 1I'1 u 2I'1), I'2 - TBD-63, I'3 - T-20 (puc. 3) B
COOTBETCTBUHU C NpuiioxeHueM Ne 4.

Onmissssuas L®

OnTHMMZaUMA CEoicTER rEHEpaToOpoR

Cx@ria NpoekTa
Hopaa coEra =

[edepatop

+ | nobeEuTs
KADAKTEPHCTHEY

- | yasaute
KRPEKTEOMCTHEY

Warl  [Werz  [uer3 |werd  Jwers |Warf  [Wer7 [Ward  [Wars [uierid

MowHoCT! 15 17 8 19 20

Pecoa (115 125 135 140 145 150

Cromocty 270 272 274 269 267 267

) v

CUUBCTRYIOWSA HErpYaKkS MeHepaTops FeroreHryeMas HErpYaKa redeparopsa
B (—
1 — =

Puc. 3. 3amanue TeXHUKO-3KOHOMHYECKHUX XapaKTEPUCTUK FeHEpaTOPOB

Haxatp kHOnKy «OnNTUMH3UPOBATHY» (OIMpe/ieleHHe ONTUMAaIbHOTO PaclpeleeHHsI MOITHOCTEN
MEX1y MICTOYHUKAMH 0e3 yueTa MoTepb MOIIHOCTH). B pe3yibTare pacuera nmoixyyuM 3HaUYCHUS B
noJisix «CobcTBEeHHOE MPOU3BOACTBOY, «IloTepu 31eKTPOIHEPTHH B pacpeeIUTENbHBIX CETAXY,
«3arpaThl Ha UMIIOPT BJEKTPOIHEPTUNY», «3aTPaThl HA TEHEPAIUIO IEKTPOIHEPTUNY, «3aTpaThl
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Ha Tiepenauyy »3JeKkTpodHeprum», «CymMapHble 3aTpartbl» U «PekoMeHjyemass Harpyska
rereparopoy (puc. 4).

Hanee, 3anaB war 1 MBt u HaxkaB kHONKy «/loonTumuszanus», ONpeneauTb ONTHMAaIbHOE
pacnpeneneHrue MOIHOCTEH MEXIy T€HepaTopaMu IPOMBIIUICHHBIX 3JEKTPOCTAHIUI C y4eTOM
NOTEPb AKTUBHOM MOIIHOCTH B PACIpEICIUTENbHBIX CETAX CHCTEMBI JIIEKTPOCHAOKEHUS
npeanpusaTs yepHoi Merautypruu. [lo pesynbTatam pacuera 3aUKCHPOBATh T€ ke 3HAUCHUS.
Onpenenuts 3HauUEHUS NOKa3aTeNen Ui CYyIECTBYIOIIETO PEXUMA.

JIns KaxI0T0 3HAYEHHS MOIIHOCTH, MPUHUMAEMOW M3 dHeprocucreMsl, T.e. 351 — 395 MBT, ¢

mraroM 1 MBT noBTOputh pacuetsl. IloaydeHnbie 3Ha4eHus cBecTH B Ta0I. 1 — 2.

- .
OnTumMuzayma | ? ﬂ:h]
-

ONTUMHZELMA l CeOMCTEA reHEpaTOpoE ]

DJCHOBHEBIE NOKAZATENW, 00 ONTUMMSALMK:

CymMapHas Harpyaka [434.34271193270 MBT

HCcnoeWa cEAzM
C IHEPrOCHCT EMAEMK;

CogcteeHHoe npowseoncrteo 1106351035888 MBT

|c £2g j MoTpesneHue Mz - MoTepu 3NeKTPOIHERTMK
sheprocrcTee  |329-45490802287 MBT o pocnpepenutaneHex cetax |2-B07297679023E MBT
CTOMMOCTE 1 KBT*yac
282 oyt
’ HpMBE.ﬂEHHbIE FATPATE HE IKCNNYATAUMKD 3HepMrOCHMCTEMEl E OBHHOM DEMMME, B TEHEHMH 1 vaca.
OrpaHH-EHKMA:
|PagHo: ~| gﬁggfgg'aﬂgmfm 929062,63498450 puye, 33;%;:‘;;;;%*5?53””*” 201038,29600013  pyg,

323 il MBT

CyrrapHee 2atpaTtel [1146477.710439: pys.

3aTpaTe Ha Nnepeaady
BNEKTROAHEPMHM 16376,57945484E yg

JCHOBHEBIE NOKAZATENW, NOCNE ONTHMIAZELLAM:

OoonTHHUSanmHa 0

CymMapHas Harpyaka [434.33665038251 MBT CogcTeerHoe npowseoncteo|110,71607632058  MBT
ONTUMWEELMA C JUETOM NOTERE MoTpesneHue 1z MoTepu 3NEKTpOAHEATM =
AHERrOCHECTEME 329.44356576081 MBT B PECMPEAENHMTENEHBIX CETHX 5.0223306388878  MBT

!:II'IpCILIJ,EHHaﬂ ONTHMKHZaUKMA

HpMBE.ﬂEHHbIB FATPATE HE IKCNNYATAUMKD 3HepMrOCHMCTEMEl E OBHHOM DEMMME, B TEHEHMH 1 uaca.
3aTnaTte Ha HMNOPT 3EI.T[CIEI.TbI Ha reHepaduo Ii
Inekrpoaean - |G29030,8554454€ by hetonaeneetn T [203080,05423268 e
FaTpaTte Ha Nepeaaqdy = o

anekrpnaHepr  |16420.833770862 YrmapHLe saTpaT [1148631,7434980  pys

Puc. 4. OnTumu3zanus pexxuma CUCTEMBbI 3JIEKTPOCHA0KEHUS TPOMBIIITIEHHOTO MTPEPUATHS

Harpyzka

pya.

[

Tabmuma 1
PesynpTathl pacueta
CobcTBeHH 3arpatsl
[Ipuem u3 3arpaThl Ha 3arpatrbl Ha
o€ ITorep Ha CymmapHsblie
CHCTOMEL, npousBoAc | u, MBT MpHEM 5/, nepegavy FCHCPAMIo 3aTpartkl, pyo.
MBT TBO, MBT pyo. 3/3, pyo. 2/, pyo.
CyniecTByronmi pexxum
360 | 111,342 | 3,911 | 1024605,07 | 11029,26 | 201550,63 1237184,96
OnTuMaibHbIM pexuM 0e3 yueTa noTepb
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 ITOTEPH
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 | 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 | 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
Tabnuua 2
PexoMmenayembie 3HaUCHUS 3arpy3Ku F€HEPATOPOB
I, I, I3, T4, 111, 2T,
Hpuemus | yipr | MBr | MBr | MBr | MBr |12 MBT|Is MBTlyp,
CUCTEMBI, ” v
MBT OnTuMalLHEIN PEKUM oe3 yucTa OnTuMalbLHBIN PEXKUM C yHECTOM
OTEPh 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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TeXHHKO-2KOHOMHYECKHE MOJACIIN Ir€HEPATOpPOB

PHOM:GMBT
P, MBT 4 5 6
Do, M° 44 47 50
S, py6./m° 234 235 233
P, MBt 8 9 10 11 12
Do, m® 61 65 69 74 77
S, py6./m° 351 358 342 347 354
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, pyo./m° 240 | 240 | 232 | 245 | 241 | 234
PHOM:4O 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
PHOM: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
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