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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

dbopMUpOBaHHE y CTYICHTOB 3HAaHUM, MPAKTUYECKHMX YMEHUN M HABBIKOB B 00JacTH
MPOEKTUPOBAHUSA  PACHPEHACIUTEIbHBIX  YCTPOMCTB  BJEKTPOCTAHIMHA W IOJCTAHIIUH,
JJIEKTPUYECKOTO OCBEILEHHUS, a TakkKe B 00JIACTH MOJEIHPOBAHUS PEKHUMOB CHUCTEM
AJNIEKTPOCHAOXKEHUS C HCIOJIB30BAHUEM COBPEMEHHBIX JIOCTHKEHUN HayKH, TEXHHUKH,
MEX1YHapOJAHOTO U OT€YECTBEHHOT'O OIBITA B ATON 00JIacTH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Juctmuimaa CHcTeMbl aBTOMAaTU3UPOBAHHOTO MPOCKTUPOBAHUS B JIEKTPOIHEPTETHKE
BXOJMT B YacTh Y4eOHOrO IJIaHa (pOpMUPYEeMYIO0 YHYaCTHHKaMHU OOpa30BaTENbHBIX OTHOIICHHMA
00pa3oBaTebHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

MonenrpoBaHue AMEKTPOTEXHUISCKUX KOMIUIEKCOB H CHCTEM

[TporpammHOE 0OECIIEYCHHE CUCTEM IIEKTPOCHA0KEHUS

CHGLII/IaJII)HI)IG BOITPOCHI 3J'ICKTpOCH216)KeHI/I$I

AHanu3 1 ynpasJieHHE JIEKTPOIIOTPEOICHUEM

KommnbroTepHble, ceTeBbie M MHPOPMAIMOHHBIC TEXHOJIOTUU

DHeprocOepeKeHUE U IHEPTOMEHEPKMEHT

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
H€06XOILI/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

[Tpou3BoaCcTBEHHAS - HAYYHO-UCCIIEIOBATEIbCKas paboTa

[Tpou3BoaCcTBEHHAS - HAYYHO-UCCIIEIOBATEIbCKas paboTa

[Ipon3BOACTBEHHAS - TPOEKTHAS IPAKTUKA

HpOI/I?:BOI[CTBeHHaSI-HPGJII[I/IHJ'IOMHaSI IMpaKTHUKa

[ToaroroBka Kk ciadye u cjaua rocyapCTBEHHOTO HK3aMeHa

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3alI1MTa BHITYCKHON KBATM(PUKAIMOHHOMN paboThI

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbTare ocBoeHMs AUCHUILIUHBI (MOAyns) «CHCTeMBl aBTOMAaTH3MPOBAHHOTO
IPOEKTHUPOBAHUS B DJIEKTPOIHEPreTHKE» OOYyJaroIIMiCs JOJKeH o0safaTh ClelyrolUMU
KOMIIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

IIK-4 Cnocoben pa3pa6aTBIBaTB OTACJIIBHBIC Ppa3ACiibl IMPOCKTOB, OCYIICCTBIIATL HX
TEXHUKO-DKOHOMHUYECCKOC O6OCHOBaHI/Ie, IMPUMEHATE MCTOABI aHaJIn3a BApUaHTOB, pa3pa60T1<I/1 u
INOMCKAa KOMIIPOMHCCHBIX DGH_ICHI/Iﬁ

[1K-4.1 Omnpenensier XapakTePUCTUKA 00BEKTa KAMUTAILHOTO CTPOUTENbCTBA, IS
KOTOPOTO NMpeaHa3Haue€Ha CUCTEMa JIEKTPOCHAOKEHHSI
[1K-4.2 OcymectBisier cO6op wuH(OpMANMM TO CYIMIECTBYIOIIUM W  BBIOOP

ONTUMAJTBHBIX TEXHUYECKUX PEUICHHH Ha PA3IWYHBIX CTAAUSX IPOEKTa
CHCTEM DJIEKTPOCHAOKEHUSI 00HEKTA KAMUTAILHOTO CTPOUTEILCTBA

[1K-4.3 Bri6upaeT o60pynoBaHue Uit OTAEIBHBIX Pa3/IesIoB MPOEKTa Ha PA3IUYHBIX
CTagusIX  NPOCKTHPOBAHUS  CHUCTEM  DJIEKTPOCHAOXKEHHs  OObEeKTa
KalMuTaJbHOIO CTPOUTENILCTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0m1as TpyA0€MKOCTh JUCIMIUIMHBI COCTABISIET 5 3aveTHhIX eaunuI] 180 akaa. yacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 63,8 akaj. 4acoB:
— aynutopHas — 60 akaj. 4acos;

— BHeayauTOpHas — 3,8  akajl. 4acos;

— camocTosiTenpHas pabora — 80,5 akaj. 4acos;
— B (hopme npakTHyecKkoi moarotoBku — 0 akas. vac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

@dopma arTecTalui - IK3aMEH

AynutopHast ) s
o | xouraxTHas pabora E 3 dopma TEKyIIEero
Paznein/ rema S (B axaz. acax) & E‘ Bux . KOHTpOJIA Kon
g & © | camocTosATenbHOM | ycreBaeMOCTH 1
JIACIMTUTHHBI 5 [ . | xommerenun
@) 2 £ padoThI MIPOMEKYTOUHOM
Tex. 7a0. | mpaxT. R aTTeCTaLHN
3aH. 3aH. QO =
1. Pazgen 1
1.1 OO6mme MOHATHA O I1K-4.1,
CAIIP: CTPYKTYpa,| 2 3 [K-4.2,
MOJIXO0JTbI K pa3paboTKe I1K-4.3
HWroro no pazneny 3
2. Pasnen 2
2.1 Buenpenune CAIIP s
pemieHus 3amad B 001acTH
3JIEKTPOIHEPT € TUKHU: [IK-4.1,
ucropus, COBpeMeHHbIe| 2 4 [K-4.2,
CAIIP, ocHoBHBIE 00macTH I1K-4.3
MPUMEHEHUsI "
BO3MOYKHOCTH
Hroro mo pazneny 4
3. Paznen 3
3.1 ITIpumenenne CAIIP ans IK-4.1,
peuieHust 3amad B obmactu| 2 4 I1K-4.2,
3JIEKTPOIHEPTETUKI I1K-4.3
Hroro no pazneny 4
4. Paznen 4
Brimonnenne CP- I1K-4.1,
41 CAIP  ~ pacueral 5 | 4 6 20 | 1, nomroroskax | CP-1, AKP-1 TK-4.2,
CBETOTEXHHYIECKON YacTH AKP-1 K-4.3
Wroro no pazaeny 4 6 20
5. Paznen 5
5.1 OcoGenHocTH paboOTHI C Brimonnenne CP- I1K-4.1,
CAIIP B| 2 4 8 20 2, IOJATOTOBKA K CP-2, AKP-1 I1K-4.2,
3JIEKTPO’HEPIETUKE AKP-1 I1K-4.3
Uroro no pazaeny 4 8 20
6. Pa3nen 6
IK-4.1,
6.1 3d CAIIP Bl , 4 20 IToaroroBka AKP-1 TIK-4.2.
3JIEKTPO3HEPIETUKE AKP-1 TK-4.3




Uroro no pazaeny 4 | 20 |
7. Pazmen 7
7.1 CAIIP pacueta u
OINTHUMU3ALUU PEIKUMOB Brimonnenune CP- I1K-4.1,
CHCTEM JJICKTPOCHaOKeHus | 2 4 16 20,5 | 3, moaroroska k CP-3, AKP-1 I1K-4.2,
U DIIEKTPOIHEPreTUUCCKUX AKP-1 [1K-4.3
CHUCTEM
HUroro no pasaeny 4 16 20,5
8. IIpomMexyTouHas aTTecTalus

IToaroroBka k IK-4.1,
8.1 TloaroToBKa K K3aMeHy | 2 3111<3aMeH DK3aMeH I1K-4.2,

Y TK-4.3

Uroro mo pazneny
Hroro 3a cemectp 30 30 80,5 DK3aMeH
Hroro no aucnumnnuae 30 30 80,5 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns peanuzanMy NperyCMOTPEHHBIX BUAOB Y4eOHOH pabOThl B KadecTBE 00pa3oBaTENbHBIX
TEXHOJIOTMH B TPENOAAaBAaHUM TUCHUIUIMHBI «CHCTEMBl aBTOMAaTH3MPOBAHHOTO IPOECKTUPOBAHUS B
3JIEKTPOIHEPIeTUKE)» HCIONB3YIOTCA TPAJAULHUOHHAS M MOIYJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTHHU.
[lepenaya HEOOXOAUMBIX TEOPETUUCCKUX 3HAHUI M (DOPMUPOBaHNE OCHOBHBIX MPEICTABICHUHN IO KypCy
«CucremMpl  aBTOMAaTH3MPOBAHHOTO  INPOSKTHPOBAHMS B 3JIEKTPOIHEPIeTHKE» HPOHCXOAUT C
UCIIOJI30BaHUEM MYJIBTUMEIUMHOrO 00OpynoBaHMs. JIEeKIUMH NPOXOAAT B TPaTULMOHHOW (opme, B
¢dopMe NeKIMKA-KOHCYIbTAMi W MPOOJEMHBIX JIeKUuid. TeopeTHuecKuil MaTepual Ha MPOOJIEMHBIX
JEKUUAX SBISETCS pe3yJIbTaTOM YCBOCHUS MOJIY4YEHHOH HH(OpMAlMH MOCPEICTBOM ITOCTaHOBKH
po0JIEMHOI0 BOIIPOCca U IIOMCKA IyTel ero pemeHus. Ha nekunsx — KOHCYIbTaluaX U3JI0KEHHE HOBOIO
MaTepuana CONpOBOXKAAETCS TOCTAHOBKON BOMPOCOB U IUCKYCCHEN B MMOMCKaX OTBETOB HA 3TH BOIIPOCHI.
[lpy mnpoBeneHMHM TNPAKTHYECKHX 3aHITUSX HCIONB3YIOTCA paboTa B KoMmMaHae ©u MeToasl IT.
CamocrosTenpHast paboTa CTUMYJIUPYET CTYJCHTOB B IIpOIecce MOATOTOBKH AOMALIHMUX 3aJaHUM, NpU
peLICHUN 33/1a4 Ha MPAKTHYECKUX 3aHATHUSX, NPHU MOJATOTOBKE K KOHTPOJIBHBIM paboTaM M MTOTOBOM
aTTecTalluu.

[IpakTHKO-OpUEHTUPOBAHHBIA MOAXOA NpPU MPOBEACHHUU 3aHATHHA pEATU3yeTcs 3a CueT
MIpPHUBIICYCHAS K 00pa30oBaTeNbHOMY MpPOIECCY IpencTaBUTeNell WHAyCcTpuanbHbIX mapTHepoB (ITAO
«MMEK»,®CK «EDXC», AO «MATHUTOI'OPCKUM T'MIIPOME3», AO «CereBas KOMIAHHSD (.
Kazann), AO «PTCodt» (T. MockBa)) [Ist IPOBEAEHUS MaCTEP-KJIACCOB, SKCKYPCHMA, U JTEKIHI.

6 YueOHO-MeTOIMYeCKOE 0O0ecnedeHue CAMOCTOSITeIbHOI padoThl 00y4arouXCcs

[Ipencrasneno B npuioxxenuu 1.

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

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Mypomues, [1. FO. Marematudeckoe obecrieuenne CAIIP : yuebHoe nmocobue / /1. 1O.
Mypowmiies, 1. B. Tropun. — 2-e uza. nepepab. u gon. — Cankt-IlerepOypr : Jlans, 2022. — 464
c. — ISBN 978-5-8114-1573-1. — TexkcT : neKTpoHHBIN // JIaHb : 37eKTpOHHO-OMOIHOTEHAs
cucrema. — URL: https://e.lanbook.com/book/211466 (mara oOpamenus: 17.03.2025). —
Pexwum nocTtyna: st aBTOpHU3. TOIB30BATENEH.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Menukos, A. B. Teopust HalexHOCTHU 3JIEMEHTOB 3JIEKTPOTEXHUYECKUX KOMITJIEKCOB U
CHCTEM 3JIEKTpOCHAOXeHus : yueOHoe mocobue / A. B. Menukos. - Bonrorpan : ®I'6OY BO
Bonrorpaackuii [AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - Tekcr : anexkTponnsrii. - URL:
https://znanium.com/catalog/product/1087875 (nmara oOpamenus: 17.03.2025). — Pexum
JIOCTYTIA: TIO TTOATHCKE.

2. KuproxuH, H0.A. [IpoexTupoBaHue CHIOBBIX BBICOKOYACTOTHBIX TPaHC(HOPMATOPOB :
monorpadus / FO.A. Kuproxun, B.C. CrenanoB, C.A. ApmuHoB. - MockBa ; Bomorna :
Nndpa-Unmxenepus, 2019. - 152 c. - ISBN 978-5-9729-0312-2. - Tekcer : snexrpoHHsIit. - URL:
https://znanium.com/catalog/product/1053407 (mara oOpamenus: 17.03.2025). — Pexwum
J0CTyTa: IO TOJIITUCKE.

3. TpemsicoB, B.A. Teopust HaJe:)KHOCTH B 3HepreTrke. Haje)KHOCTh CHCTEM T'eHepaIuH,
UCTIONIB3YIOUIMX BETPOBYIO M COJTHEUHYIO dHepruro : ydeb. mocodue / B.A. Tpewmscos, T.B.
Kpugenko. - Kpacuosipck : Cub. dpenep. yu-1, 2017. - 164 c. - ISBN 978-5-7638-3749-0. - Texkcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1031885 (mara oOpaieHus:
17.03.2025). — Pesxum ocTyma: 1Mo moIImICKe.



https://e.lanbook.com/book/211466
https://znanium.com/catalog/product/1087875
https://znanium.com/catalog/product/1053407
https://znanium.com/catalog/product/1031885

4. Kypnan «BecTHUK IOVYpI'Y. Cepus «OHepreTuka»
https://www.powervestniksusu.ru/index.php/PVS
5. KypHain «37eKTpoTeXHHYECKHE CUCTEMBI U KOoMILIeKch» http://esik.magtu.ru/ru/

B) MeTonuyeckue ykazaHus:
Metoanyeckre yka3anus npuBeIeHb! B npuioxenuu 3 Kk PI1/]

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

HaunmenoBanue .

0o Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
7Zip CBOOOJIHO pacupocTpaHsIeMOe OECCPOYHO
STATISTICA B.6 |[K-139-08 ot 22.12.2008 0CCCPOUHO
MathCAD v.15
Education J-1662-13 or 22.11.2013 0eccpovHO
University Edition
MS SQL Server CBOOOJHO pacrpocTpaHsieMoe
Management o O6eccpouHo
Studio
Calculate Linux |cBoGomHO pacmpocTpaHseMoe SeccpouHo
Desktop Xfce 110
Linux Calculate [cBoGomHO pacnpoctpansemoe 0eccpoUHO
FAR Manager CBOOOJHO pacmpocTpaHsieMoe 0OeccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa
OnexTpoHHas 0aza mepuoAuuecKux u3gaHuii East
View Information Services, OO0 «IBUC»
HanuonaneHas uH(MOpMaIMOHHO-aHATUTUYECKas]

https://dlib.eastview.com/

cucteMa — Poccuiicknii unHgeke Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

OnexTpoHHbie pecypckl onbmnotekn MITY mM.|p o host megaprolib.net/MPO109/Web
I".11. HocoBa

Poccniickas  T'ocynapersennas  Gubmuoteka. https://www.rsl.ru/ru/4readers/catalogues/
Karamoru

denepanbHOe  TOCYIapCTBEHHOE  OFOKETHOE

yUpexKIeHUE «DenepanbHbIT urctutyT|URL: http://www1.fips.ru/

MTPOMBIIIIIICHHOW COOCTBEHHOCTH
9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:

1. VYuebGHple aymuTOpuM ISl TPOBENEHUS 3aHATHH JIGKIMOHHOTO THMA -
MYyJIBTUMEINIHBIE CPENICTBA XPAHSHHUSI, TIepeaud U MPEeCTaBICHUs HHPOPMAIIHH.

2. YueOHBIC ayAWTOPWUHU JUISI TPOBEACHUS TPAKTHUCCKUX 3aHATHHA, TPYMIIOBBIX H
WHAUBUAYAIbHBIX KOHCYJIbTAIHMMA, TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOM aTTeCTaIlUH - JIOCKa,
MYJIbTUMEIUNHBIN MPOEKTOP, IKPaH.

3. TlomemeHuss Ui CaMOCTOSATENBHOM paboThl O0y4aroImuxcs - MepCOHAIbHBIC
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JAOCTYIIOM B 3JCKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHue yuisi XpaHEHUS W TMPOPHIAKTUYECKOTO OOCITYy)KMBaHUSA Y4eOHOTO
000pPYIOBaHUS - CTEIUIAXKH, CEHMBI AT XpaHEHUS Y4eOHOTO 000DYIOBAHHUS.


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

MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aAOINXCSI

[To mucuumnmae «CuCTeMBl aBTOMATH3WPOBAHHOTO MPOEKTHPOBAHHS B 3JIEKTPOIHEPIETHKE)
NPEAYCMOTPEHO MPOBEACHUE ayAUTOPHON KOHTPONBbHOW paboThl M 6 MHAMBUAYAIBHBIX 3aJaHUN AJIS
00yJaronmxcs.

AynuTopHasi KOHTpoJabHast padora (AKP):

1. Ha3zoBwure, Kakue U3MEPUTEIbHBIC TPHOOPHI M IPUOOPHI yUeTa TOJKHBI OBITh YCTAHOBJICHBI HA
npucoenuaenny BJI 220 kB?

2. HazoBute, kKakue U3MepHUTENbHBIC TPUOOPBI U MPHOOPHI yUeTa TOKHBI ObITh YCTAHOBJICHBI HA
npucoennnenuu KJI 6 kB?

3. HazoBure, kakue n3MepUTENbHBIE PUOOPHI ¥ MPHUOOPHI y4eTa JOJDKHBI OBITh YCTAaHOBIIEHBI HA
npucoeannenuu TCH (BBox BH)?

4. Ha3zosure, Kakue U3MEPUTEIbHBIC TPHOOPHI M IPUOOPHI yUeTa AOIKHBI OBITh YCTAHOBJICHBI HA
MPUCOECIMHEHNY CUHXPOHHOTO IBUTaTeNsl HaNpshkeHueM Beie 1 kB?

5.  HazoBure, kakue n3MepUTENbHBIE PUOOPHI ¥ MPHUOOPHI y4eTa JOJDKHBI OBITh YCTAaHOBIIEHBI HA
NPUCOCMHEHNH CHJIOBOTO TpaHcpopMmaropa ¢ paciieruieHHolH oomotrkoii HH (BBox Hu3KOTO
HanpsDKeHUs )?

6. Kakyrwo cxemy momkna mnpemmoxuts CAIIP B cooTBercTBHM € TpeOOBaHUSAMH HOPM
MIPOEKTUPOBAHUS JUIA pacipeenTeNbHoro ycrpoiictea BH npoxoHoii moacraniuu HanpsbkenueM 35 kB
¢ 4 Tm[puUCOEOMHEHMAMH, TP YCIOBUM, 4YTO Ha PY mnpeamonaraiorcss wyacTble KOMMYTallUU
Tpanchopmaropa? HazoBruTe HOMEp U MOJIHOE Ha3BAHUE CXEMBI.

7. Kakywo cxemy pnomkHa mnpemnoxuts CAIIP B cooTBeTcTBUU ¢ TpeOOBaHHSAMH HOPM
IIPOEKTUPOBAHUS ISl PaCHpeNeIUTeNbHOro ycrpoiictBa BH TpaH3UTHONH NMOACTaHIMM HaNpsHKEHHEM
35 kB ¢ 6 nmpucoennaenusmu? HazoBruTe HOMEp M TIOTHOE Ha3BAaHUE CXEMBI.

8. Kakyro cxemy nomkna mnpemioxutb CAIIP B coorBercTBHHM ¢ TpeOOBaHUSIMH HOPM
MIPOEKTUPOBAHUS IS paclpeenuTenbHoro yerpoiicrsa CH y3noBoii noacranuuu HanpspbkeHuem 110 kB ¢
5 npucoeannerusaMu? HazoBure HOMEp 1 MOIHOE HAa3BaHUE CXEMBI.

9. Kakyro cxemy pnomkHa mnpemioxkutb CAIIP B coorBercTBHMHM ¢ TpeOOBaHUSIMH HOPM
MIPOEKTUPOBAHUS IS paclpeIeuTeNbHOro yerpoiictsa BH y3noBoii nmoacranuuu Hanpsbkenuem 110 kB ¢
12 npucoenunennamu? Ha3zoBute HOMeEp U MOJTHOE HA3BaHUE CXEMBI.

10. Kakyio cxemy pomxHa mnpemioxuts CAIIP B cooTBeTcTBUM C TpeOOBaHUSAMH HOPM
MPOEKTUPOBAHUS AJIA pacnpeaenurensHoro yerpoiictsa BH y3noBoii noncranuuu HanpsbxenueM 220 kB ¢
4 npucoenunenusMu? HazoBure HOMEp 1 MOJTHOE Ha3BaHUE CXEMBI.

11. MuHMMaJIbHO OMYCTUMBIN TOK OTKJIIOUEHHS MOXeET ObITh y BbIKItouareneid Ha PY 10 kB c
lo=126 xkAuT,=0,07cC

a) 20 kA

0) 25 kA
B) 31,5 kA

r) 50 KA

12. MwuHHMManbHO JOMYCTUMBIM HOMHHAJIBHBIA TOK BBIKIIOYaTenss Ha BBoje 10 kB cumoBoro
tparcdopmaropa TPJIH-25000/110 cocrarnser:
a) 630 A
6) 1000 A

B) 1600 A



r) 2000 A

13. MuHHMaJIbHO JOMYCTUMBIH HOMHUHANBHBIN TOK BBIKIIOYaTeNss Ha BBoje 110 kB cumoBoro
tpancpopmaropa TPIH-25000/110 cocraBnser:
a) 630 A
6) 1000 A
B) 1600 A

r) 2000 A

14. MuHMMalIbHO MAOMYCTHMBIH TOK OJIJIEKTPOAMHAMUYECKOH CTOMKOCTH MOXET OBITh Y
BeIKIIToYaTese Ha PY 220 kB c 1,0 =21 kAuT,=0,02 c
a) 20 kA
0) 25 kA
B) 31,5 KA

r) 50 KA

15. MuHMMaJIbHO AOMYCTHMBIA TOK OTKIIFOYCHHUSI MOXKET OBITh Yy BhIKMtouareneid Ha PY 220 kB ¢
lo=21xAuT,=0,02cC
a) 35 kA
0) 50 kA
B) 102 kA

r) 125 kA

16. MuHMMAanbHO JOMYCTUMBIH TOK JJIEKTPOJUHAMHYECKOW CTOHKOCTH MOXET OBITh ¥y
BeIkIrovaTenei Ha PY 10kBc 1,0 =126 kAuT,=0,07 C
a) 35 kA

0) 50 kA
B) 102 kA
r) 125 kA

IIpuMepHbIe CAMOCTOSITE/ILHbIE PA0OTHI:
CP-1 «CAIIP cBeTOTEXHHYECKOH YaCTH JIEKTPOYCTAHOBOK»

OCyIecTBUTh pacyeT MPOKEKTOPHOTO OCBEIIEHUS OTKPBITOrO PacHpeieiIUTeILHO YCTPOHCTBA
moacranimu 110/10 kB ¢ ucmonas3oBaHreM mporpaMMmuoro obecredenns Dialux, ecnu mmad moacTaHIuu
MpHUBEJICH Ha pUCyHKe. [IpuBeCTH miiaH pacCTaHOBKH MPOKEKTOPHBIX MAYT, yKa3aTh THITBI CBETIIILHUKOB
u am. [IpuBecTr miad ¢ M300pakeHUEM N30TMHUI.

CP-2 «CAIIP cxem pacnipegeuTeTbHBIX YCTPOMCTB 3JIEKTPOCTAHIMI M MOACTAHIMI»



Ha ocHoBaHuM TexHuueckoro 3amanus ¢ ucnoiab3zosanueM CAIIP «OPY CAD» u «3PY CAD»:

- paCCUYUTATb TCXHHUKO-O3KOHOMUYCCKUC MMOKA3AaTCIIN,

- BBIOpaTh ONTUMAIBHYIO CXEMY paclpedeUTeIbHOr0 YCTPOWCTBA TJIABHOW HOHU3UTEIBHOM

TTOJICTaHIIHH;
- pa3paboTats ogHONMHEWHYO cxemy [ TIIT;
- OCYILIECTBUTH pacueT TOKOB KOPOTKOTO 3aMbIKaHUS;
- OCYIIIECTBUTH BRIOOP U MpoBepKy obopynosanus PY BH u HH;
- CIIPOEKTUPOBATH COOCTBEHHBIE HYK/IBI TTOJICTAHIIHH.

1. O0mas xapakTepuCTHKA PaiOHA pa3MelleHUs NOACTAHIINU
1.1. Mecropacmonoxenue [1C

1.2. Penwed miomanku [1C

1.3. I'pynrs

2. Texunveckue noxasarenu I1C

2.1. MomHocTs TpaHCPOPMATOPOB

2.2. Twun u KOIUYECTBO TPpaHCPOPMATOPOB

2.3. T'nmaBHBIE CXEMBI DIIEKTPUYECKUX COCAMHEHUH

2.4. KomnvecTBo npucoeanHennit Ha cropone BH

VYpan
PaBHuHHBIN
CyrnuHku

40 MBA
2xTPJIH-40000/110
Onunapnas
CEKI[OHUPOBaHHAS

6

2.5. 3PVY-10 kB - 4-x cekIMOHHOE, paCCUUTAHHOE HA YCTAHOBKY 52 sYeeK BaKyyMHBIX BBIKITIOUaTeIeH

2.6. KommuectBo orxomsamux auauii - 4 BJI

2.7. 1IA mpunsta mpu kKonmdectse npucoeanaenuit 110 kB 6onee nyx

CP-3 «OnrumMu3anus peKUMOB PpadoTbl CHUCTEM 3JIEKTPOCHAOKEHUSI € COOCTBEHHBIMH

HCTOYHUKAMMU VICKTPOIHEPTUN»

Jns 3alaHHOM CXEeMBI DJIEKTPOCHAOXKEHHsT ¢ COOCTBEHHBIMH HCTOYHHKAMH 3JIEKTPOIHEPTUH,
OCYLIECTBUTh MOWUCK ONTHMAJIBHOIO paclpelesieHHs AaKTHBHBIX MOIIHOCTEH MeEXIy TIeHepaTopaMH
anextpoctaniuii B [IBK «KKATPAH», ecnin TeXHUKO-3KOHOMHYECKHE MOJIENH TypOOreHepaTOpOB UMEIOT

CIEYIOIUNA BUA:

TeXHHKO-7KOHOMUYESCKIE MOACIN Ir€HEPAaTOPOB

Poow = 6 MBT
P, MBt 4 5 6
Do, M° 44 47 50
S, py6./M° 234 235 233
Poow = 12 MBT
P, MBt 8 9 10 11 12
Do, M° 61 65 69 74 77
S, py6./m° 351 358 342 347 354
Poow = 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
Poow = 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
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./m° 331 [335 [337 |336 [332 [330 [330 | 329
Poow = 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 |

P =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

IlepeveHb BONMPOCOB /ISl IPOMEKYTOUHOM aTTecTaluu (IK3aMeH):

1. Ilepeuncnure OCHOBHBIE LIeNW aBTOMaTu3auu npoektruposanuss COC. C moMomibio IpuMEHEHUSI
KaKUX TEXHOJOTUI UX MOXHO TOCTHYb?

2. JlaiiTe ompeneneHHe MOHATUSAM: MPOEKTHBIC OIEpaIys M IPOLEAypa, MPOEKTHHIE PEIICHHE H
MapIIpyT, 3Tal U CTaaus NPOEKTUPOBAHUSL.

3. Kakue BUIIBI POEKTHBIX MPOLELYP MOTYT OBITh Ucionb3oBanbl B CAIIP?

4. Kakue 3Tansl BXOIAT B THIIOBYIO cxeMy npoekTupoBanus? IlpuBenute ux ob6nacTs Ha3HAYCHUS U
OCHOBHBIE (DYHKITHH.

5. Kakue TumoBble 3afjauyil aBTOMAaTH3alMU MpoeKTHpoBaHus xapaktepusl 1t OPY CAD u 3PY
CAD?

6. B uéM ocoOeHHOCTH TapauIenbHOTO (CMEmaHHOro mpoekTupoBanus)? Jmsg  Kakux
9HEPreTHUECKUX OOBEKTOB €r0 MOKHO IPUMEHHUTH?

7. Ilepeuncnure npeumymiecta 1 Hegoctatku Texnoiorun CAD/ CAM/CAE. B 4ém 3akiro4arorest
OCHOBHBIE TPYZIHOCTH UX BHEAPEHUS B SJIEKTPOIHEPreTHKE?

8. Kakumu cBoiicTBamMu 065aaeT cuctemMa 3MeKTPOCHAOKEHHU KaKk 00BEeKT mpoeKTHpoBaHus? Kak
oHH BiMAIOT Ha co3manue CAIIP?

9. Kaxue 3amaun CAIIP OPY CAD u 3PY CAD otHocsTCS K opMaTN3yeMbIM, a KaKie — K TPYAHO
dopmammsyempiM? Kakume mpumensitorcs pexumsl B padore CAIIP B 3aBUCHMOCTH OT XapakTepa H
CTEIEHHU yJacTHs YeI0OBEKa U UCIOJIb30BaHusI DBM?

10. B uém 0coOeHHOCTH HUCXOASIIET0 W BOCXOMSIIECTO MpoeKTUpoBaHusa? Kak 3To yunuTsiBaeTCs
npu co3zganun CAIIP? IlpuBeaute mpuMepsl.

11. Jafite omnpeneneHust odecneunBaromuM noacucreMam CAIIP. Kak cBsizanbl Mexay coOoi
TexHuueckoe u nporpammuoe obecneueHust CAITP OPY CAD u 3PY CAD?

12. Kakue moncuctemr CAIIP MoOXXHO OTHeCTHM K OOCITY)KMBalONIMMH, a Kakue — K
MPOEKTUPYIOIINM?

13. IpuBeaute npumMepbl KOMIOHEHTOB U KoMIuiekcoB CAIIP cuctem anekTpocHaOKeHusI.

14. Tlepeuncnure OCHOBHBIE MNpPOOJIEMBbI NPOEKTUPOBAHUS CHCTEM JJeKTpocHabxkeHusa. Kakoe
BIMSHUE OHU OKa3bIBaroT Ha co3nanue CAIIP OPY CAD u 3PY CAD?

15. Kakas wunabopmanms HeoOxoaumma Juis cocTaBieHus TOO  DIEKTPUYECKOW  YacTH
3JIEKTPOIHEPTETUUECKOTO 00BEKTa?

16. Kakue ocHoBHBIE 3a1aun npoekTupoBaHus COC HeEo0X0IMMO aBTOMATHU3UPOBATH B IEPBYIO
ouepens? [louemy?

17. Kakue »oTampl W CTaaguud MPOEKTHPOBAHUS JJIEMEHTOB CHCTEM JJIEKTPOCHAOXKEHUS
pernamenTrupoBanbl? Kakum o0pa3oM ux Jrydiiie aBTOMaTU3UpOBAaTh?

18. Kakue npomsbinuieHHble Tporpammubie nakeTsl CAIIP Bam n3BecTHbI? CpaBHUTE X OCHOBHEIE
BO3MOKHOCTH ¥ 00JIaCTh MPUMEHEHUSI.



MNPUJIOKEHHUE 2
(oGs3aTenpHOR)

OIIeHO‘lHI:Ie cpeacrea AJisi MIPpOBEACHUSA HpOMe)KyTO‘lHOﬁ arTreCralum

a) H.TIaHI/IpyeMbIe pe3yjabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBa AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramumn.

Kon
WHINKATOPA

Nupukatop 1OCTHKEHUS] KOMIIETEHUUI

OrneHoYHbIE CpeICTBA

IIK-4: Cnoco0Gen pa3padaTbiBaTh OT/IeJIbHBIE Pa3/ieibl IPOEKTOB, OCYIIECTBIATH X TEXHMKO-IKOHOMHYECKOe 000CHOBaHHE, IPUMEHSITh MeTObI AHATH32
BAPHAHTOB, Pa3padoTKN H NOMCKA KOMIIPOMUCCHBIX pelleHui

[K-4.1

Onpefenser XapaKTePUCTUKN 00beKTa
KaITUTaTbHOTO CTPOUTEIILCTBA, JIJIS
KOTOPOTO MpeHa3HAYCHA CUCTEMa
3IEKTPOCHA0KECHUS

1. Bonnpocs! /151 MOATOTOBKH K MPOMEKYTOYHOM aTTecTallu

1. IlepeuncnuTe OCHOBHBIE IeNH aBTOMaTu3auu npoektuposanns COC. C moOMOIIbI0 TPUMEHEHUS
KaKUX TEXHOJOTUHI UX MOXHO JOCTHYB?

2. laiiTe ompeneneHrEe MOHATHAM: MPOEKTHBIE ONMEpalysi U MpOLEAypa, NPOCKTHBIC PEIICHHE U
MapuIpyT, 3Tal U CTaaus NPOEKTUPOBAHUSL.

3. Kakue BUIbI MPOEKTHBIX NMPOLELYP MOTYT ObITh UcTionb30BaHbl B CAIIP?

4. Kakue 3Tarsl BXOJIAT B TUIIOBYIO cXxeMy npoektupoBanus? [IpuBenute ux obnacte Ha3HAUYEHUS U
OCHOBHBIE (DYHKIIWH.

5. Kakue TumoBele 3a1aund aBTOMaTH3alMu NpoekTupoBanus xapaktepHsl it OPY CAD u 3PY
CAD?

6.B uéMm o0cobeHHOCTh TapajuleIbHOTO (CMEIIaHHOTO mpoekThpoBaHus)? s Kakux
OHEPreTUIYCCKUX 00BEKTOB €ro MOXKHO HpI/IMeHI/ITB?

7. Tlepeuncnure npeumyinectsa u Hegocratku Texuomorud CAD/ CAM/CAE. B uém 3akirouaroTcs
OCHOBHBIE TPYIHOCTH UX BHEJIPCHUS B 3JIEKTPOIHEPTeTHKE?

2. 3amaHus AJs CAMOCTOSITEIbHBIX padoT
CP-1 «CAIIP cBeTOTeXHHYECKOH YACTH IJIEKTPOYCTAHOBOK»
OcymiecTBUTH pacueT MPOKEKTOPHOTO OCBEIIEHUS OTKPBITOTO PaCIpeIeTUTEIIEHO YCTPOHCTBA MTOCTAHITUN
110/10 kB ¢ ucnosnp3oBanueM nporpaMmHoro odecreuenus DialuX, eciu rian moacTaHIuK MPUBEACH HA

pucyHke. IIprBecTy mnaH pacCTaHOBKH NPO>KEKTOPHBIX MauT, YKa3aTh TUIbI CBETHJIBHUKOB | JIaMII.
[IpuBecTr Tu1an ¢ H300paKEHUEM M30IHHUH.




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

CP-2 «CAIIP cxem pacnipegeuTeIbHBIX YCTPOMCTB 3JIEKTPOCTAHIMI M MOACTAHIMI»

1.1.
1.2.
1.3.

2.1

2.2.
2.3.

2.4.
2.5.
2.6.
2.7.

Ha ocnoBanmnu texumyeckoro 3aganus ¢ ucnoib3zoBanrneM CAIIP «OPY CAD» u «3PY CADy:
- pa3pabotats ogHONMHEHY0 cxemy [ TIIT;
- CIIPOEKTUPOBATh COOCTBEHHBIC HYXK/IbI TTOJICTAHIIHH.
1. O0mas xapaKkTepuCcTUKA paioHa pa3MelleHHs MOACTAHIHA

Mecropacnonoxenue [1C VYpan
Penned mmomanku [1C PaBHUHHBIN
I'pyHTHI Cyranaku

2. Texuu4yeckue nokaszarenu IC
MormurHOCTE TpaHCchOPMATOPOB 40 MBA
Tum 1 Konu4ecTBo TpaHCPOPMATOPOB 2xTPJIH-40000/110
['maBHBIE CXEMBI JIEKTPUUECKUX COEAUHEHUN Onunapnas

CEKIIMOHUPOBAHHAS

KomnuecTBo npucoenunennii Ha cropone BH 6

3PVY-10 kB - 4-x cekIMOHHOE, pacCYMTaHHOE HA YCTAHOBKY 52 sideeK BAaKyyMHBIX BBIKITFOUaTEIIeH
KommnuectBo oTxomsmux auuuii - 4 BJ1
ITA npunsTa npu konudecTBe npucoeauHennii 110 kB 6onee n1Byx

3. AyauTopHasi KOHTpPOJbHasi padora
17. Kakas 13 cxeM BBIIOJIHEHA BEPHO:

a) 0) B)




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

A

{_P—

I—"
|_/

[1K-4.2

OcymiecTBiseT cOOp HHPpOPMALIMU IO
CYIIECTBYIOIIMM H BBIOOP ONTHMATBbHBIX
TEXHUYECKUX PELICHUN HA Pa3Iu4HbIX
CTaIUsIX TIPOEKTA CUCTEM
3IIEKTPOCHAOKEHUSI 00bEKTA KAITMTATILHOTO
CTPOUTENILCTBA

1. Bonnpocs! 1J1s1 MOATOTOBKM K MPOMEKYTOYHOM aTTecTallMy

1. IlpuBenuTe npuMepsl KOMIIOHEHTOB 1 KoMmIuiekcoB CAIIP cucteM snekTpocHaO)KeHus!.

2. [lepeunciiute OCHOBHBIE TPOOJIEMBbI TPOCKTUPOBAHMS CHCTEM dJeKTpocHaOxeHus. Kakoe
BIUsHUE OHU OKa3bIBaroT Ha co3nanue CAITP OPY CAD u 3PY CAD?

3. Kakas wnpopmamus HeoOxoamma st cocTaBieHuss 120  DIEKTpUYECKOH — YacTd
3IIEKTPOIHEPreTUIECKOro 00beKTa?

4. Kakue ocHOBHBIE 3amadn mpoektupoBaHuss COC HEoOXOIUMO aBTOMATH3UPOBATH B TEPBYIO
ouepens? [louemy?

5.Kakue oaTambl W CTaAMHW MPOEKTHPOBAaHUS  DJIEMEHTOB CHUCTEM  3JIEKTPOCHAOXKEHHs
pernaMeHTrpoBaHbl? KakuM 00pazom ux Jrydiiie aBTOMaTU3UpOBaTh?

6. Kakue npomseinuieHasie nporpamMubie nakeTsl CATIP Bam u3BectHbI? CpaBHHTE X OCHOBHBIC
BO3MOXXHOCTHU M 00J1aCTh MPUMEHEHUSI.

2. 3agaHus VI CaMOCTOSITEIbHBIX padoT
CP-2 «CAIIP cxeM pacnipeeTUTEeNbHBIX YCTPOHCTB 3JIEKTPOCTAHIMI M NOACTAHIMI»




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

Ha ocHoBannu texunueckoro 3aganus ¢ ucnonb3zosanueM CAIIP «OPY CAD» u «3PY CADy:

- pacCUMTaTh TEXHUKO-3KOHOMHUYECKHE TTOKA3aTEIIH;

- BEIOpATh ONTHUMAIFHYIO CXeMY PacIpeIeIATEIbHOTO YCTPOICTBA TJIABHOM MOHM3UTEIHFHON
ITOCTAHIINH;

YcnoBug 3aaun npyuBeeHs! B MHIUKaTope 4.1.

CP-3 «OnTumMu3anus pe;xuMoB padoThbl CUCTEM JIEKTPOCHAOKEHHS ¢ COOCTBEHHBIMU UCTOYHMKAMU
3J1eKTPOIHEPIrum»

[ 3a1aHHON CXeMBI IEKTPOCHAOKEHHSI ¢ COOCTBEHHBIMU HCTOYHUKAMU 3JICKTPOIHEPTUH,
OCYIIIECTBUTH MIOUCK ONITUMAJIBHOTO PACIPEIENIEHUS] AKTUBHBIX MOIIHOCTEN MEKIYy T€HEpaTOpaMu
anextpoctanimii B [IBK « KATPAH», ecnu TeXHUKO-9KOHOMHUYECKHE MOJICH TYpOOT€HEPaTOPOB UMEIOT
CIEIYIOIINNA BUA:

TexHUKO-7KOHOMUYECKHE MOJICTIH TeHEPATOPOB

Pyou = 6 MBT
P, MBT 4 5 6
Do, M° 44 47 50
S, py6./m° 234 235 233
Poow = 12 MBT
P, MBT 8 9 10 11 12
Do, M° 61 65 69 74 77
S, py6./m° 351 358 342 347 354
Poow = 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
Poow = 32 MBT
P, MBT1 14 18 20 24 26 30
Do, M° 177 195 205 220 229 235




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

| S,pye/m® | 240 | 240 [ 232 | 245 | 241 | 234 |
P =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 = 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

Pyo =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. AyauTopHasi KOHTpPOJbHAas padora

1. HazoBure, kakue U3MEpHUTEILHBIE TPUOOPHI U IPUOOPHI YUeTa JOKHBI ObITh YCTAHOBJICHBI HA
npucoenunenun BJI 220 kB?

2. HazoBuTe, Kakue U3MEPHUTENbHBIE TPUOOPHI U MIPUOOPHI yUeTa JOJKHBI OBITh YCTAaHOBJIEHBI HA
npucoenunenuu KJI 6 kB?

3. HasoBure, kakue u3MepuTeIbHbIE TPHOOPHI U MIPUOOPHI yUeTa JIOJKHBI ObITh YCTaHOBJICHBI Ha
npucoennaenuu TCH (BBox BH)?

4. Ha3oBute, KaKue U3MepUTEIbHbIE TPUOOPHI U IPUOOPHI yueTa TOJKHBI OBITh YCTaHOBIICHBI Ha
MIPUCOETNHEHUN CHHXPOHHOTO JIBUTATENs HaNpspkeHreM Boimie 1 kB?

5. HazoBute, Kakie U3MEpPUTENbHBIC TPHOOPHI U TPUOOPHI yUeTa JJOKHBI OBITh YCTAHOBJICHBI HA
MIPUCOEAMHEHNH CHIIOBOTO TpaHchopMaTopa ¢ pacierieHHoi oomotkoit HH (BBoA HU3KOTO HanpshKeHus )?

6. Kakywo cxemy npomkHa npemiokute CAIIP B cooTBeTcTBUHM C TpeOOBaHUSMHU HOPM
MPOEKTUPOBAHUS ISl PacIpe/lenTeNbHOT0 yeTpoiictBa BH npoxoanoit moacranmu Hamnpsbkenuem 35 kB
¢ 4 mprcoeTMHEHUSIMH, TIPH YCIIOBUH, YTO Ha PY mpennonaratroTcs yacTble KOMMYyTalUu# TpaHcopmaTopa?
HazoBuTe HOMEp U MONHOE Ha3BaHUE CXEMBI.

7. Kakywo cxemy nomkHa mnpemnoxuts CAITIP B cooTBeTCTBUM € TpeOOBaHHSIMHU HOPM




Kon

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

WHAUKATOPa
MIPOEKTUPOBAHUS ISl pacTpeienuTensHOro yerpoiictBa BH TpansutHOM moncranmmu HanpshkerneM 35 kB
¢ 6 mpucoenuHeHusIMu? HazoBuTE HOMEp U MOJIHOE HA3BAHNE CXEMBI.

8. Kakyro cxemy nmomkna npemnoxute CAIIP B COOTBETCTBUH € TpeOOBAaHHSAMU HOPM
MPOEKTUPOBAHUS IS pacipeenuTenbHoro ycrpoiictea CH y3moBoit moncranmmy Hanpsokeauem 110 kB ¢
5 mpucoennnenussMu? Ha3oBuTe HOMEp U MOTHOE Ha3BaHUE CXEMBI.

9. Kakyw cxemy pnomxHa mnpemioxkuth CAIIP B cooTBercTBUM C TpeOOBaHUSIMH HOPM
MPOEKTUPOBAHUS ISl pacOpeaenurensHoro ycrpoiictsa BH y3noBoii noacraniuu nanpsxkenueM 110 kB ¢
12 npucoenunenuamu? Ha3oBute HOMEp U MOTHOE HA3BAHUE CXEMBI.

10. Kakyrwo cxemy pgomkHa mnpemaoxutb CAIIP B COOTBETCTBHMM ¢ TpeOOBaHUSAMH HOPM
MPOEKTUPOBAHUS ISl pacOpeaenurenasHoro ycrpoiictsa BH y3noBoii noacranimu nanpsxenueM 220 kB ¢
4 npucoenuHeHusiMu? HazoBrUTE HOMEP U MOJIHOE HA3BAHUE CXEMBIL.

[1K-4.3 BribupaeT 00opynoBaHue sl OTAEIBHBIX 1. Bonnpocs! /151 MOATOTOBKM K MPOMEKYTOYHOM aTTecTallu

pa3IenoB MPOeKTa Ha Pa3IUIHbIX CTaIUSX
MIPOEKTUPOBAHUS CHCTEM
ANEKTPOCHAOXKEHHs 00BEKTa KATUTAIBHOTO
CTPOUTENBCTBA

1. Kakwue 3amaun CAIIP OPY CAD u 3PY CAD otHOCsTCS K POpMaTU3yeMbIM, a KaKie — K TPYIHO
dopmanuzyembim? Kakue npumMeHstoTcst pexxumMbl B padote CAIIP B 3aBUCHMOCTH OT XapakTepa U CTENeHN
y4acTHsl 4yeloBeKa U ucronb3oBanus OBM?

2. B 4éM 0cOOEHHOCTH HUCXOSILET0 U BOCXOASIIET0 MPOeKTUpoBanusi? Kak 310 yunTeIBaeTcs npu
cosgannu CAIIP? IlpuBenute mpuMepsl.

3. Hdaiite ompexaenenus: obecneunBaromum mojacucremam CAITP. Kak cBsizanbl Mexay coboit
TexHuueckoe u nporpammuoe obecneuenus CAIIP OPY CAD u 3PY CAD?

4. Kakue noacuctemsl CAIIP MOkHO OTHECTH K 00CITy>KHBAIOIINMHU, @ KAKHE — K IPOCKTUPYIOIINM?

2. 3agaHus VIS CaMOCTOAITEIbHBIX padoT
CP-2 «CAIIP cxeM pacnipefeTUTEeNbHBIX YCTPOHCTB 3JIEKTPOCTAHIMI M MOACTAHLMII»
Ha ocHoBanuu Texandeckoro 3aganus ¢ ucronb3oBanueM CAIIP «OPY CAD» u «3PY CAD»y:
- OCYIIECTBHUTH PACUET TOKOB KOPOTKOTO 3aMBIKAHUS;
- OCYILIECTBUTH BBIOOD U MpoBepKy obopynosanust PY BH u HH.
YcaoBus 3aaun PUBEAEHBI B UHAUKATOpE 4.1.

3. AyIuTOpHasi KOHTPOJIbHasi paboTa
18. MuHMMalIbHO JOMYCTHMBIH TOK OTKIIOYEHHsI MOXeET ObITh y BbIKIIOUarenei Ha PY 10 kB c




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

l.o=126xkAuT,=0,07cC
a) 20 kA

0) 25 kA

B) 31,5 KA

r) 50 KA

19. MwuHHManpHO MOMYCTUMBIH HOMHUHAIBHBIA TOK BBIKIIOUaTens Ha BBome 10 kB cmmoBoro
tparcdopmaropa TPJIH-25000/110 cocraBnser:
a) 630 A
6) 1000 A
B) 1600 A
r) 2000 A

20. MuHUMAaIFHO MOIYCTHMBI HOMHHANBHBIA TOK BBIKIIOYaTens Ha BBoge 110 kB cumioBoro
tpancpopmaropa TPIH-25000/110 cocraBnser:
a) 630 A
6) 1000 A
B) 1600 A
r) 2000 A

21. MuHUMAaNbHO JOMYCTHMBIH TOK 3JCKTPOJUHAMHUYECKOW CTOWKOCTH MOXET ObITh ¥y
BeIKIIroyarTesei Ha PY 220 kB c 0 =21 kAuT,=0,02 ¢
a) 20 kA
0) 25 kKA
B) 31,5 kA
r) 50 KA

22. MuHUMaJBHO JOMYCTUMBIA TOK OTKJIIOUEHHS MOXET ObITh y BbIKIIOUaTesneid Ha PY 220 kB ¢
lo=21xkAuT,=0,02¢C
a) 35 kA
0) 50 kA
B) 102 kA
r) 125 kA




Kon

MNuaankaTop JoCTIKEHUS KOMITETEHIIUN O11eHOYHBIE CPENCTBA
HHIUKATOpa o p A 1t 1 pea

23. MUHUMAaJIBHO MJOMYCTHMBIH TOK 3JCKTPOJUHAMHUYCCKOW CTOWKOCTH MOXET OBITh ¥y
BeIkIroyarenei Ha PY 10 kB c 1,0 =126 kAuT,=0,07 C
a) 35 kA
0) 50 kA
B) 102 kKA
r) 125 KA




0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHMS:

[Ipomexxyrounass arrectauuss 1o aucuuiuinHe «CHUCTEMbI aBTOMAaTH3MPOBAHHOTO
MPOEKTUPOBAHUS B DJIEKTPOIHEPreTUKE» BKIIOYAET TEOPETUUECKHE BOIPOCHI, MO3BOJISIOLINE
OLICHUTHh YPOBEHb YCBOCHHS OOYUAIOIIMMUCS 3HAHUH, U MPAKTUYECKHUE 3a/IaHUs, BBISBIISIONINE
CTerneHb c(pOPMUPOBAHHOCTH YMEHUH U BIIaJIEHUH, MPOBOIUTCS B PopME IK3aMeHa.

DK3aMeH N0 JaHHOW JUCUUIUIMHE POBOAUTCS B MUCBMEHHOM (hopme.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3a7aHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuiics IEMOHCTPUPYET CPEIHUM YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHIECKUX OTIEPaLUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XOJ€ KOHTPOJIBHBIX MEpONPHUATUI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBISIETCS OTCYTCTBHE OTHCIBHBIX 3HAHWI, YMEHUWH, HaBBIKOB,
OOy4JaroIIMICs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS MpPU ONEPUPOBAHUHM 3HAHUSMHU U
YMCHHSIMH TTPU UX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oaia) — 00y4arouiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKAa3aTh UHTEIUICEKTya IbHbIe HABBIKU PELICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJbHO» (1 Oaymn) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS Ha YPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHBIE HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



MNPUJIOKEHHE 2
(oGs3aTenbHOR)

MeToauuyecKue PEKOMEHAAIUH 10 BHIMOJHCHHUIO MIPAKTUYECCKHUX 3adaHui

CP-1 «CAIIP cBeTOTeXHHYECKOH YaCTH 3JIEKTPOYCTAHOBOK)

BapuanTt 1
OCyIIeCTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHHUS OTKPBITOTO PACIpPEACIUTEIBHO YCTPOUCTBA
noactanuu 110/10 kB ¢ ucnonp3oBanneM mporpaMMmHoro obecrnedenusi Dialux, ecnu miax
IIO/ICTAHILIVY IIPUBE/ICH HAa pUCYHKE. IIpuBecTH 11aH pacCTaHOBKU MPOKEKTOPHBIX MayT, yKa3aTh
THUIIBl CBETUJILHUKOB | JiaMIl. [IpuBecTy 1iaH ¢ n300pakeHueM H30JuHUH.
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Bapuanr 2
OCyIIecTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHHUS OTKPHITOTO PACIpPEACIUTEIBHO YCTPOUCTBA
noactanmuu 500/220 kB ¢ ucnonp3oBanueM nporpammHoro obecreuenuss Dialux, ecnu muan
MOJICTAHINY MPUBEJCH Ha pUCYHKE. [IpUBeCTH TUIaH pacCTaHOBKY MPOKEKTOPHBIX MAUT, YKa3aTh
THUTIBI CBETUJILHUKOB | JlaMIl. [IpUBeCTH IiaH ¢ H300pakeHUEeM H30JIMHUH.
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Bapuant 3
OcCymiecTBUTh pacyeT OCBELICHUs Ky3HEYHO-IIPECCOBOIO OTJEJIIEHUS MEXAaHHMYECKOro ILiexa ¢
UCIOJIb30BaHUEM MPOrpaMMHOT0 obecniedeHus Dialux, ecnu miiaH 1exa NpuBEIEH Ha pPUCYHKE.
HpI/IBCCTI/I IJIaH paCCTAaHOBKHU CBCTHJIBHHUKOB, YKa3aThb THUIIbI CBECTHUJIbHWKOB W JIaMII. HpI/IBGCTI/I
IUIaH C N300pakeHUEeM U30JIMHUM.

]
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(&
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Bapmuanr 4
OcCymiecTBUTh pacueT OCBEIICHUS TEPMHUYECKOTO OTHEICHUS MEXaHHYECKOro IieXa ¢
UCTIOJIb30BaHUEM TIIporpamMmMHoro obecreuenus: Dialux, ecnu miiaH 1iexa mpuBeIeH HA PUCYHKE.
[TpuBecTH TIIaH PACCTAHOBKU CBETHIILHUKOB, YKa3aTh THUITBI CBETHJIBHHKOB M Jamil. [IpuBectn
TUTaH C U300paKCHUEM U30TMHHA.

23



90000

CP-2 «CAIIP cxem pacnipee/MTeIbHBIX YCTPOHCTB 3J1eKTPOCTAHIMI M MOJACTAHIHII»

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

- paccUMTaTh TEXHUKO-3KOHOMHUYECKHE ITOKA3aTeIIH;

- BBIOpaTh ONTHMAIBHYIO CXEMY paclpeleluTeNbHOTO YCTPONCTBA TIaBHOM MOHU3UTEIHLHOM
MTOICTAHIINH;

- pa3paboTarb onHONMUHENHHY0 cxemy ['TIII;

- OCYIIECTBUTH PACUYET TOKOB KOPOTKOTO 3aMBIKAHHS,

- OCYILIECTBUTH BBIOOD U NpoBepKy obopynosanus PY BH u HH;

- CIIPOEKTHPOBATh COOCTBEHHBIE HYKJIbI ITOCTAHIIHH.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

2.6.
2.1.

Bapmuanr 1
1. O6mas xapakTepucTHKA paiiloHa pa3MelleHHus MOACTAHINU
Mecropacnonoxenue [1C VYpan
Penwved mnomanku [1C PaBHuHHEBIN
I'pynTHI CyrimnHkun
2. Texunueckue noxkaszarenu IC
MotiHoCTh TpaHC(POPMATOPOB 40 MBA
Tun u xonuecTBoO TpaHCPOPMATOPOB 2xTPIH-40000/110
['maBHBIE CXEMBI ANEKTPUUECKUX COCTUHECHHI OnunapHas
CEKLIMOHUPOBAaHHAs
KommuectBo npucoeaunenunii Ha ctropone BH 6

3PY-10 kB - 4-X CeKIMOHHOE, PacCYMTaHHOE HA YCTAHOBKY 52 siUeeK BaKyyMHBIX
BBIKJIFOYATENEH

KonuuectBo orxoasmux nuHuii - 4 BJI

ITA npunsaTta npu konudectse npucoeanHenuit 110 kB 6onee nByx
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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 xapaKkTepucTHKA pailoHa pa3MelleHUs NOACTAHIUH

Mecropacnonoxenue [1C [ToBosKbBE
Penwed mnomanku [1C PaBHUHHBIT
I'pyHTHI CyriauHku
2. Texuuveckne nokaszaresan IC
MomHOoCTh TpanchopMaTopoB 63 MBA
Tumn u KonrMYecTBO TpaHCPOPMATOPOB 2xTPALIH-63000/220
['maBHBIE CXEMBI AIEKTPUUECKUX COCITUHEHUN JIBe pabouwue c.mi.
KommuecTBo npucoenunenuii Ha cropone BH 8

3PV-10 kB - 4-X CeKIMOHHOE, PACCYUTAHHOE Ha YCTAaHOBKY 38 sueeKk BaKyyMHBIX
BBIKJIIOYATEIICH

KomnuectBo orxomsmmx auaui - 6 BJI

ITA npussTa npu koauuecTse npucoenunennit 220 kB 6oree 1yx

Bapuant 3
1. O0mas xapakTepucTHKA paiioHa pa3MellleHUsl NOACTAHIIUH
Mectopacnonoxenue [1C 3anagHas Cubupb
Penwved mnomanku [1C PaBHUHHBIN
I'pynTHI CyrnuHku
2. Texunueckne noxkaszarenu IIC
MomHOCTh TpanchopMaTopoB 125 MBA
Tun u konuecTBO TpaHCPOPMATOPOB 2xATAI[TH-125000/330/110
['maBHBIE CXEMBI SJIEKTPUIECKUX COSTUHEHHUN 330 kB - nBe pabouwme c.m.

110xkB - naBe paboume c
00XOJTHOM C.11I.
KonnuectBo npucoenunenuii Ha cropoue BH 330 kB - 6
110 B - 10
3PY-10 kB - 4-x CcekIMOHHOE, pacCUYMTaHHOE Ha YCTAHOBKY 46 sueeKk BaKyyMHBIX
BBIKJIFOYATENEN
KomnuectBo orxomsmmx nuauii - 330 kB - 4; 110 kB - 8
ITA npunsTta npu konaudectse npucoennnennit 330 kB 6omee 1Byx

Bapmuanr 4
1. O6mas xapakTepucTuKa paiioHa pa3MenieHusl MOACTAHIIUN
Mectopacnonoxenue [1C Bocrounas Cubupn
Penbed mmomanku [1C PaBHuHHEBIT
I'pyHTHI CyrnuHku
2. Texuuveckue noxkaszareau I1C
MotHOCTh TpaHCPOPMATOPOB 63 MBA
Tun u xonuaecTBo TpaHCHOPMATOPOB 2xTPIH-63000/110
I'1aBHBIE CXEMBI DJIEKTPUYECKUX COCAUHEHUIN [ITecTnyroapHUK
KommuectBo nmpucoeaunenunii Ha ctopone BH 6

3PY-10 kB - 4-x cekIuOHHOE, paccYyMTaHHOE Ha yCcTaHOBKY 30 sueeKk BaKyyMHBIX
BBIKJIIOYATEICH
KomnuectBo oTxomsmux auauii - 4 BJI
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2.7.

ITA npunsita npu xonudectse npucoenuHennii 110 kB Gonee nByx

Bapuant 5

PaccunTaTth cTOMMOCTH cOOpy:keHus 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 pa3MenleHHs MOACTAHIHT

Mecropacnonosxenue [1C Jansauit Boctok

Penbed mmomanku I1C PaBHuHHEBIN

I'pynTHI CyrnuHku

2. Texuuveckne nokaszaresau IC

MotHOCTh TpaHCPOPMATOPOB 100 MBA

Tun u KonudecTBo TpaHCHOPMATOPOB 2xTPIIIH-100000/220

[';1aBHBIE CXEMBI 2JIEKTPUYECKUX COCTUHEHUI e  paboume c.au. ¢
00X0qHOHI

KommuecTBo npucoenunenuii Ha cropone BH 10

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

KomnuectBo orxomsmmx nuHui - 8 BJI

ITA npunsTa npu koauuecTse npucoenunennit 220 kB 6omnee 1yx

Bapuanr 6
1. O6mas xapakTepucTHKA paiioHa pa3MelleHHus MOACTAHINU
Mectopacnonoxenue [1C VYpan
Penved mmomanku [1C PaBHuHHEBIT
I'pynTEI Cyrnunku
2. Texunueckue noxkaszarenu [C
MortiHOCTh TpaHCPOPMATOPOB 200 MBA
Tun 1 KoTMYECTBO TPaHCPOPMATOPOB 2xTPAIIH-200000/330/110
I'maBHBIE CXEMBI DIIEKTPUYECKUX COEINHEHUN 330 kB - nBe pabouue c.m.

110xB - naBe paboume c
00XOIHOI C.11I.
KomngectBo npucoennuennii Ha cropone BH 330xB -8
110 kB - 12
3PV-10 kB - 4-x CeKIMOHHOE, pacCYNTaHHOE Ha YCTAaHOBKY 64 siUeeKk BaKyyMHBIX
BBIKJIIOYATEIIEH
KomnuectBo orxomsammx auauii - 330 kB - 6; 110 xB - 10
ITA npunsita npu Konudectse npucoenuHennit 330 kB Gonee nByx

MeTtoanyeckue ykazaHusi K BbinojiHeHno CP-3

1o 3apanHO# cxeme puc. 1 B COOTBETCTBUU C 3a/IaHHBIM BAPUAHTOM ONPEIEIIUTE:

1) onTEManbHOE pacrpeseieHne AaKTHBHBIX MOIIHOCTEH T'eHEpaTopoB C YYE€TOM IMOTEPh
MOIIIHOCTH; 0€3 ydeTa MOTeph MOIIHOCTH B PACHpPEISIUTEIbHBIX CETAX MPOMBIIUIEHHOTO
SHEpProysjia TMpU PA3JIUYHBIX YCIOBUSX CBSI3M C DHEPrOCUCTEMOM pEKHMaX METOJIOM
MOCIIEOBATEIHHOTO YTSIKEICHUS MyTeM COIMOCTABIICHUS PACUETHBIX 3HAYCHHH Kod(duimeHTa
3arnaca yCTOM4MBOCTH C HOPMAaTUBHBIMU 3HAYEHUSIMH.

26



Up

L1

AT

D D

Puc. 1.1. Cxema cuctembl 3J1€eKTPOCHA0KEHUS TPOMBIIIIJIEHHOTO MIPEANPUATHS ¢ COOCTBEHHBIMU
UCTOYHUKAMH JIEKTPOIHEPTUU

Pacuer Ha npumMepe BapuanTa Ne 21

ITo ncxoaueiM gaHHbIM Bapuanta Ne 21 (mpui. 1, 2, 3) HauepTUTh CXeMy 3JIEKTPOCHAOKEHUs B
I[IBK «KKATPAH».

1. OnpenenuTh ONTUMAaNbHOE PACHpPEIEICHUE MOIIHOCTEN MEXIy reHepaTopamMH COOCTBEHHBIX
IIEKTPOCTAHLUN IPOMBIIUIEHHOTO TIPEAIPUSATHS.

Bo Bknazake «I'eneparops» («Pacuér» — «llapamerpsi» — «I['eHepaTopbl») YCTaHOBUTH (IIa’kOK
«Y4uTHIBaTh c€0ECTOMMOCTh Ha KaXJIOM OTPE3Ke XapaKTEPUCTHUKHU», 00s3aTEIbHO BO BKJIAJKE
«lunamuka» Toro ke okHa «[lapameTpsl pacuera» cOpOCUTH BCE (PIIaXKKH.

B okne «Ontummzanusa» (puc.?2) («Ontummzanus» — «OnTuMH3alus MO aKTUBHON
MOIIIHOCTHY):

- BO BKJIaAKe «ONTUMU3aLUA» YCTAHOBUTD «Y CIOBHS CBSI3U € dHEprocucteMon» - «C 525»;

- B0 BKIaaKe «OntuMuszanus» ycTaHoBUTH «Crtommocts 1 kBT'wac» smekrposHeprun B
COOTBETCTBUM ¢ npuiioxkeHuem Ne2 — 2,82 py6.;

-BO BKIaAke «OnTUMHU3anus» YCTAHOBUTH OrPAHUYEHHS 10 TMPUEMY MOIIHOCTH U3
sHeprocuctemsl - «PaBHO: 351» (orpaHuueHHss MO NPUEMY MOIIHOCTH U3 IHEPrOCUCTEMBI
OTIPEIETISIOTCSI aBTOMATHYECKH );
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[ OATHMHAALMA | CaofcTES FraHapaTOpoR ]

OcHORHEIE NOKSZETENA 00 ONTHHHI LMK

HCNOBUA CERZH ClyMHARHEA HAMPIYIKE ﬁ MBT CodcTeeHHoe nponseoacTea (0 MET

C 3HBRMICHCT BFSaHLL

- MaoTpes Il
O 525 TREENSHME ME h BT DTEPM INSHTROIHEPTHA l“i MET

AHEEMOCHET Bk B [ACMPELE T e kel O3 T3
CTOMMOCTE 1 kBT uac

2.62 !

DI'FHHMHHHHI
[—j SATOATH HE HHNOPT h AATPATE HA FEHE ALK I—
Fagno = ANEET PO BB put HEETPOSHEAIHM u pus

323 3 mer St
PATE HE Nepeaaqy
FNSTROFHEArHM |[ pye. BLABIL | P
CNTUMHAUPOBETE

OCHOBHEIE NOKSSATEM, NOCAE ONTHHWSSUHH.

w o CyrimapsaA Harpyake F MBT CuﬁcTBaHHuer\;:-nHaBmmulﬂ MBT

ONTHHHMEELME Y4ETOM NOTERE MoTpaine el MoTapi 3NEXTROEHE[EMHK
FHSQMOCHCTBMY F MET B PaCnpang n4T e Ak - L'.-E‘Tnl MET

rhdﬂE.qEHHHE JATPSETE HE IKOMAYATILES) SHERroCHCTEHE B AAHHOM PEXHRE B TEYEHMH 1 uaca

HNpDEHHBA ONTHMMZELHA

M EEAEHHEIE SETEATE HE SRONLAT AL IHEErOCACTENE B AAHHOM PEXWME, & TEUEHUM 1 yYara
InTOATH HEHHNOET h Jarpore Ha reHepaw [
ANSKTOSHE0THN pus. NEKTPOIHEPTHH pye

FaTpaTH HE NEpRIRHY
ANERTPOSHERTHI ﬁ pye £ ARLELLER L pys

~— — ~— ~— = —— _

Harpyzka

Puc. 2. 3ananue ycnoBuii CBSI3U C SHEPTOCUCTEMOM

-BO BKJIagke «CBOWCTBA TEHEPATOPOB» 33JaTh TEXHUKO-DKOHOMHUYECKHE MOJENU IS
redHepatopoB: ['1 - 2xT-20 (manee mo Texcty — 1"y u 2I'1), Iz - TBD-63, I's - T-20 (puc. 3) B
COOTBETCTBUHU C NpuiioxeHneM Ne 4.

Ontunimssuns L%

OnTHMHIauMa CEOACTER rEHEpaTOpoR

CxeranposkTa
Hopas cazra =

[edeparop

. | DoBeEuTe
XRPBKTEPHCTHEY

.| umanure
XAPSKTERMCTHEY

Warl  [werz  wers |ward  [Wars |wers [War? |werd Juwers [ueri0
MowHocT 15 17 8 19 20
Facoa |15 125 135 140 145 150
Cromocty 270 272 274 269 267 267
: ;

CUUBCTEYRISS HArPYIKS MEHEpaTORS FekoMeHayeHas HarpyIks reHeparops
o (.
. - - - — - — &

Puc. 3. 3aganue TeXHUKO-3KOHOMHYECKHUX XapaKTEPUCTUK FeHEPaTOPOB

Haxarp kHOnky «OnTUMHU3UPOBATEHY (OMpEEIeHHE ONTUMAIBHOTO pPacpeeeHus MOLTHOCTEN
MEX1y MICTOYHUKAMH 0€3 yueTa MoTepb MOIIHOCTH). B pe3ynbTare pacuera Mmoxy4uM 3HaYCHUS B
noJisix «CoOCcTBEHHOE MPOU3BOACTBOY, «IloTepH 31eKTPOIHEPTHH B pacCpeeIUTENbHBIX CETAXY,
«3arpaThl Ha UMIIOPT BJIEKTPOIHEPTUN», «3aTpaThl Ha TEHEPALMIO AJIEKTPOIHEPTUNY, «3aTPaThI
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Ha T[epenady 3JIEKTPOIHEPIUN»,
reHeparopoy (puc. 4).

Hanee, 3amaB war 1 MBt u HaxkaB kHONKYy «/loonTumuszanusy», ONpeneauTb ONTHUMAIbHOE
pacnpezesieHue MOITHOCTEN MEKy IT'eHepaTopaMH NPOMBIIUIEHHBIX 3JEKTPOCTAHIUN ¢ y4ETOM
NOTEPb AKTUBHOM MOIIHOCTH B PACHpPEICIUTENbHBIX CETAX CHUCTEMBI HIIEKTPOCHAOKEHUS
npeanpusaTHs yepHoi Metamrypruu. [1o pe3ynpraTaM pacuera 3aMKCUPOBATh TE K€ 3HAUCHMSL.
Onpenenuts 3Hau€HUs NOKa3aTesel AJIs CYLECTBYIOIIErO PEKUMA.

JIns KaxI0T0 3HAYEHHST MOIIHOCTH, MPUHUMAEMOW M3 dHeprocucreMsl, T.e. 351 — 395 MBT, ¢
mraroM 1 MBT noBTOputh pacuetsl. [lonydeHHbie 3Ha4eHus cCBecTH B Ta0. 1 — 2.

«Cymmaphble 3arpatbl» U «PexkoMmeHayemas Harpyska

rOnwmmau,nﬂ | ? i‘E_J

OnTUMUZaLKMS l CBOWCTEA rEHEPATOPOE ]

CICHOBHEIE MNOKAZETENM, 00 ONTHMEE ALA;

CymmapHas Harpyska (434.34271193270 MBT

Heonoeud cedzM
C 3HEPrOCHCTEMEMM:

CoGcTeeHHoe npouzeoncteo |110069510356888 MEBT

|C (5 j MoTpesneHMHe U3 — MoTepu 3NEKTPOSHERTMK
3HEPrOCUCTEMbI 329,45490602287 MBT E PACMpEnenUTE AL HEIX CRTAX 5.807297679023E MBT
CToOMMOCTE 1 kKBT*uac:
282 pys
: MpMEENEHHEIE 3ETPATH HE SKCNAYATALME SHEPrOCHCTEMEl B OBHHOM QEXMME, B TEYEHMK 1 yaca.
OrpaHMUEHMS:
; - 3aTpaTe HA MMNOPT 3aTpaTH Ha reHepalumD ’7.
|PEI.BHD. J ANEKTHOSHEPMAM 929062,8349845C pys. 3NEKTROSHEPMAM 201038,2960001%  pye.
323 il MET

CymMrapHee saTpatel 1146477710439 Hye.

SatpaTel Ha Nepenady
ANEKTPOSHER M 16376.57945484E pye.

CICHOBHEIE NOKAaZATENM, NOCNE ONTHMIAZALIAM:

HoonTHMUzagMa ]

CymmapHas Harpyska [434.33666038251 kBT CogcteenHoe npouseoncteo|l 1071607532055 BT
ONTUMUZELMA C Y4eTOM NOTEPE MoTpegneHue Uz MoTepy 3NEKTPO3HEPTK =
SHERrOCHCTEME 329,44356576081 MBT E pacnpeaenuTenkHex cetsy |-822990698887E  MET

!:II'IpDLLI,EHHElS! ONTHUMMIALIMA

HpMBEﬂ.EHHbIB FATPaTE Ha 3KCNAYaTauMi 3HeprockMCcTEMEl B ASHHOM DEXIMME, B TEYUEHIM 1 yaca.
3aTnaTtel Ha HMOOoOpT 3EI.TpEI.TbI H& reHepaluH ’7
nmnnaear | |329030,85544548 pye ekonoignt 1 [203080.0542326F  pys
3aTpaTte Ha nepeaaqy = o

anektposneprms 1642083770862 s YrHapHbe saTpaTH 1148531743490 pye.

Harpyszka

Puc. 4. OnTumu3zanus pexxuma CUCTEMBbI 3JIEKTPOCHA0KEHNS TPOMBIIITIEHHOTO IPETPUSTHS

Tabmuma 1
Pesynbratel pacuera
CobcTBeHH 3arpatsl
[Tpuem u3 3arpatsl Ha 3arpatsl Ha
o€ ITorep Ha CymmapHsblie
CHCTOMEL, npousBoAc | u, MBT MpHEM 5/, nepegavy FEHCPAMHo 3aTpartkl, pyo.
MBT TBO, MBT pyo. 3/3, pyo. 2/, pyo.
CyniecTByronmi pexxum
360 | 111,342 | 3,911 | 102460507 | 11029,26 | 201550,63 | 1237184,96
OnTuMaibHbIA peskuM 0e3 yueTa norepb
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
PexoMeH1yeMble 3HaYEHHUS 3arpy3Ku T€HEPATOPOB
Iy, I, T, T, 1T, oI,
Hpuewm u3 MET MET MET M]43T ME;T T2, MBr| I's, MBr ME;T
CHUCTEMEI, = >
MBT OnTuManbHbIA pexxum 0e3 ydyera OnTUMaNbHBIN PEXUM C yU4ETOM
MOTEPh OTEPh
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 MOACIIN IrCHEPaTOpOB

Poow = 6 MBT

P, MBt 4 5 6

Do, M° 44 47 50

S, py6./M° 234 235 233
Poow = 12 MBT

P, MBt 8 9 10 11 12

Do, M° 61 65 69 74 77

S, py6./m° 351 358 342 347 354
Poow = 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
Poou = 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
Poou = 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
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./m> | 360 | 365 | 362 | 361 | 354 | 353 | 353 | 350
Poow = 100 MBT

P, MBt 82 |8 | 8 | 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

[Ipunoxenne Ned
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