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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl DJIEKTPOCHAOKEHHSI TPOMBILIUICHHBIX MTPEAIPUSTHIA

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHud Kadeapsl DIEKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHHA

[IpoTokosm o 20 . Ne

3aB. kadenpoit A.B. EapraHOBa




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

(dbopMHpOBaHKE y CTYICHTOB 3HAHWM, MPAKTUYECKHMX YMEHUW M HABBIKOB B OOJACTH
MPOCKTUPOBAHUS  PACIPEICIUTEIbHBIX  YCTPOMCTB  BJEKTPOCTAHUMW W MHOJACTAHUMU,
AJIEKTPUYECKOTO OCBEIICHUS, a TaKkKe B OOJACTH MOJICIHPOBAHUS PEKUMOB CHUCTEM
ANIEKTPOCHAOKEHUSI C UCIOJIB30BAHUEM COBPEMCHHBIX JOCTHMIKEHUM HAyKH, TEXHUKH,
MEXAYHApOAHOIO U OTE€YECTBEHHOI'O OIIbITA B 3TOM 00J1acTH.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil MPorpaMmsl

Huctummmaa CUCTEeMBbl aBTOMAaTU3UPOBAHHOTO MPOCKTHPOBAHUS B AJICKTPOIHEPTCTHUKE
BXOJIUT B YaCTh Y4EOHOTrO TUTaHA (POPMHUPYEMYIO YIaCTHHKAMH 0Opa30BaTECIIEHBIX OTHOIICHUMA
00pa3oBaTebHON IPOTPAMMBI.

JUis ~ W3ydeHus  JUCHUIUIMHBI ~ HEOOXOJAMMBI  3HaHWS  (YMEHHUsS,  BJIAJICHUS),
c(hOpPMHPOBAHHBIE B PE3YJIbTATE U3YUCHHUSI TUCIUILTAH/ IIPAKTHK:

Mo ienrpoBaHue AEKTPOTEXHUICCKIX KOMIUIEKCOB M CHCTEM

[IporpamMmmHOe 0OGecriedeHe CUCTEM IIEKTPOCHAOKEHUS

CrierinanbHbI€ BOIIPOCHI AJIEKTPOCHAOKEHUS

AHaM3 ¥ yIpaBlieHUE AIEKTPOTIOTPEOICHUEM

KomMmrmproTepHbie, ceTeBbie U HH()OPMAIIMOHHBIC TEXHOJIOTHU

DHeprocOepexeHNe U YHEPrOMEHEHKMEHT

3HaHus (YMEHHUS, BJIQJICHUS), MOJTYYCHHbBIC TIPH M3yYCHHUH JAHHOUW JUCIUTLINHBI OYyTyT
HEOOXOTUMBI JJTs1 H3yICHHUSI AUCIIHILTAH/TTPAKTHK:

[Tpou3BoIcTBEHHAS - HAYYHO-HMCCIIE0BaTEIbCKas paboTa

[Tpou3BoIcTBEHHAS - HAYYHO-HCCIIE0BaTEIbCKas paboTa

[IpousBoicTBEHHAS - MPOEKTHASI IPAKTUKA

[IpousBoicTBEHHAS-TTPEAUILIIOMHAS TIPAKTUKA

[ToaroToBka K cjaue v cAaya rocyAapCcTBEHHOT0 HK3aMeHa

[ToaroroBka k mporneype 3aniuThl U 3alI|Ta BHITYCKHON KBaTU()UKAITMOHHON PaOOTHI

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHuss IUCHUIUIMHBL (MOAynsi) «CHCTeMbl aBTOMAaTH3WPOBAHHOTO
MPOEKTUPOBAHUS B D3JIEKTPOIHEPreTHKE» OOy4arouuiics IOoJKeH o0nanaTh ClelyIIUMU
KOMITETEHIIMSIMU:

Ko nanukartopa NHaukaTtop J0CTHKEHHUS KOMIICTCHITUN

[IK-4 Crnocoben pa3pabarbiBaTh OTAEIbHBIE pa3lieibl MPOEKTOB, OCYILECTBIATh HX
TEXHHUKO-3KOHOMHUYECKOe 000CHOBaHME, IPUMEHSITh METO/Ibl aHAIIM3a BAPUAHTOB, Pa3pabOTKH U
MIOMCKa KOMIIPOMUCCHBIX PEIICHUN

[1K-4.1 Onpenenser XapaKTepUCTUKH OOBEKTa KAMTAIBHOTO CTPOUTEIbCTBA, JJIS
KOTOPOTO IMpeaHa3HayeHa CUCTEMA IIEKTPOCHAOKEHHS
[1K-4.2 Ocymectisger cOop wuHGOpPMAMKU 1O CYIIECTBYIOIIUM U BBIOOD

OIITUMAJIbHBIX TCXHHUYCCKUX peH_IeHI/Iﬁ Ha PAa3JIMYHBIX CTaAUAX IIPOCKTa
CHUCTCEM 3J'IeKT]300Ha6)KeHI/I$I 00bEKTA KAalIUTAILHOTO CTPOUTCIILCTBA

I1K-4.3 Bribupaer o60pynoBaHue i OTAEIbHBIX Pa3IesIOB MPOEKTa Ha Pa3IMUHBIX
CTagusIX  NPOEKTHPOBAHUS  CHCTEM  D3JIEKTPOCHAOXKEHHs  OOBEKTa
KaUTAJIbHOI'O CTPOUTENILCTBA




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora —63,8 aka. yacos:
— aynutopHas — 60 akaj. 9acos;
— BHeayIuTopHas — 3,8 akaj. 9acoB

— caMocTosiTenbHas padoTta — 44,5 aka. 4acos;

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o | KOHTaKTHAs pabora E E dopma TeKyILEero
=
Paznen/ Tema 3 (B aKaj. Hacax) E [ Brn . KOHTPOIIA Kon
N — g g O| CaMOCTOATENLHOM | yCTIeBAGMOCTH I [ 0o
A 3 8 & paboThI MPOMEKYTOTHON
Tex. nmab. | mpaxr. ER aTTeCTALH
3aH. 3aH. | O &
1. Pazpen 1
1.1 OOmue 1moHATUS O I1K-4.1,
CAITIP: CTPYKTYpa,| 2 3 2 I1K-4.2,
TOJIXOJIbI K pa3paboTKe I1K-4.3
Wroro no pazaeny 3 2
2. Paznen 2
2.1 Bueppenune CAIIP ans
peuieHus 3aaa4 B o0nacTu
3JIEKTPOIHEPT €TUKU: [K-4.1,
HCTOpUS, COBpeMEHHbIe| 2 4 2 [1K-4.2,
CAIIP, ocHOBHBIE 00JaCTH I1K-4.3
[PUMEHCHUSI u
BO3MO)KHOCTH
Wroro no pazaeny 4 2
3. Paznen 3
3.1 llpumenenne CAIIP mnst I1K-4.1,
peuieHus 3amad B oOmactu| 2 4 5 I1K-4.2,
JJIEKTPOIHEPTETUKU I1K-4.3
Wroro no pazaeny 4 5
4. Paznen 4
Breimonaenne CP- I1K-4.1,
M AP baciemal |y 641 | 5 | 1, nomroroskax | CP-1, AKP-1 MK-4.2,
AKP-1 IK-4.3
HWroro no pazaeny 4 6/411 5
5. Paznen 5
5.1 OcobenHocT paboTHI ¢ Breimonaenne CP- I1K-4.1,
CAIIP B| 2 4 8/41 5 2, IOATOTOBKA K CP-2, AKP-1 I1K-4.2,
JJIEKTPOIHEPTeTHKE AKP-1 I1K-4.3
Hroro no pazzpeny 4 8/41 5
6. Pa3nen 6
6.1 3d CAIIP Bl 4 5 Tloaroroska x AKP-1 gﬁ:i;
JNIEKTPOIHEPT ETHKE AKP-1 K- 4' 3’




Hroro no pazaeny 4 | 5 |
7. Pasngen 7
7.1 CAIIP pacuera u
ONTHUMM3ALNHI peXUMOB Brimonnenne CP- I1IK-4.1,
CHCTEM DIIEKTPOCHAOKEHHS 4 16/41 | 10,5 | 3, moaroroska K CP-3, AKP-1 I1K-4.2,
U DIEKTPOIHEPreTUYECKUX AKP-1 I1K-4.3
CUCTEM
Hroro 1o pasneny 4 16/41 | 10,5
8. [IpoMexxyTouHas aTTeCTalusI

IloaroroBka k IIK-4.1,
8.1 [TonroToBKa K SK3aMEHY II[( MeH DK3aMeH I1K-4.2,

dK3aMery TK-4.3

HUroro no pazgeny 10
HUroro 3a cemecTp 30 30/121| 44,5 9K3
HTtoro mo gJUCIUILIMHE 30 30/121 | 44,5 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis peanu3zaiyu MpeIyCMOTPEHHBIX BHJIOB Y4€OHON palbOThI B KauecTBe 00pa30BaTEIbHBIX
TEXHOJIOTUHA B MPENOAaBAHUU JUCHUILTUHBI «CHCTEMBl aBTOMATHU3UPOBAHHOTO MPOCKTHPOBAHUS B
SJIEKTPOIHEPTETUKE» UCIONB3YIOTCS TPATUIMOHHAS M MOAYJIbHO-KOMIIETCHTHOCTHASI TEXHOJIOTHHU.
[lepenava HEOOXOUMBIX TEOPETHUCCKUX 3HAHUN U (HOPMUPOBAHUE OCHOBHBIX MPEACTABICHUHN MO KypCY
«CucTteMpl  aBTOMATH3UPOBAHHOI'O  IMPOCKTHPOBAHUS B  DJIEKTPOIHEPIETUKE»  IMPOUCXOAUT C
HCIOJb30BAaHMUEM MYJIBTUMEIUWHOTO 000pyAoBaHus. JIGKIMU MPOXOAST B TPaJAULIMOHHON (opme, B
(hopMe JICKIMIA-KOHCYJIbTAlMA U MPOOJIEMHBIX JIeKIMi. TeopeTHuecKuil MmaTepuai Ha MPOOIEMHBIX
JICKITUSIX SIBJISICTCSL PE3yJbTATOM YCBOCHUS IMOJYyYECHHOW HH(OPMAIMU IMOCPEICTBOM IOCTAHOBKH
MPOOJIEMHOT'0 BOIIPOCA M MOKMCKA MyTel ero pemeHus. Ha JeKIusax — KOHCYJIbTaIUsAX H3JI0KEHUE HOBOTO
MaTepuaia COMpOBOXKIAETCs TOCTAaHOBKOI BOIPOCOB U AUCKyCCHEN B NMOMCKaX OTBETOB Ha 3TH BOIMPOCHI.
IIpu mpoBemeHWHM MPAKTHYECKUX 3aHATUAX HCIONB3YIOTCS pabota B KomaHae u Meronsl |T.
CamocrosiTenbHas padoTa CTUMYJIUPYET CTYJCHTOB B IPOIIECCE MOATOTOBKU JOMAITHUX 3aJiaHuM, TpU
pEIICHUH 3a7a4 Ha MPAKTUYCCKUX 3aHATHUSAX, MPU MOJArOTOBKE K KOHTPOJILHBIM padoTaM W UTOTrOBOM
aTTECTAIIHH.

[IpakTHKO-OpUEHTUPOBAHHBIMA TIOIXOJ TPHU TIPOBEACHUU 3aHATUNA peaTu3yercss 3a CcueT
MpHUBJIEYEHUs K 00pa3oBaTeNbHOMY MpOIecCy NpeAcTaBUTeNell WHAycTpuanbHbix maptHepoB (ITAO
«MMK», ®CK «E2Cy», AO «MATHUTOT OPCKUI I'MITPOME3», AO «CereBas xommaHus» (T.
Ka3zangn), AO «PTCodt» (. MockBa)) st ITPOBEAEHHS MaCTEP-KIIACCOB, DKCKYPCHM, W JIEKIUH.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI padoThl 00yUYaOIIUXCs

[Ipencrasneno B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA /I POBeAeHU NPOMEKYTOUYHOMH aTTecCTAlMH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHHe AU CIUTIHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Mypowmres, JI. FO. Maremarnueckoe obecneuenue CAIIP : yue6HOE TocoOue / 1.
0. Mypomues, U. B. Tropun. — 2-e u3 . nepepad. u mon. — Cankr-IlerepOypr : Jlans, 2014, —
464 c. — ISBN978-5-8114-1573-1. — Tekcr : onektpoHHwid //  Jlanb
ANIEKTPOHHO-OMOMmoTeunas cuctema. — URL:  https://e.lanbook.com/book/42192 (nara
obpamienus: 22.06.2022). — PexxuM 10CTyma: s aBTOPH3. M0JIb30BaTEIEH.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Menukos, A. B. Teopust Haie:xKHOCTH 3JIEMEHTOB AIEKTPOTEXHUUECKUX KOMIUIEKCOB U
CHCTEM DJICKTpOCHaOKeHus . yuebHoe mocodue / A. B. Menukos. - Boarorpan : ®T'bOY BO
Boarorpaackuit I'AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - Tekct : anekrponHsIi. - URL:
https://znanium.com/catalog/product/1087875 (mara oOpamenus: 18.05.2023). — Pexum
JOCTYyTIA: IO TOJITUCKE.

2. Kuproxus, FO.A. TIpoekTupoBaH#e CUIOBBIX BHICOKOYACTOTHBIX TPaHC(HOPMATOPOB :
monorpadust / FO.A. Kuproxun, B.C. Crenanos, C.A. ApmmHoB. - MockBa ; Bosorma :
Nudpa-NUnmxenepus, 2019. - 152 c. - ISBN 978-5-9729-0312-2. - Tekcer : anexkrponHsii. - URL:
https://znanium.com/catalog/product/1053407 (mara oOpamenus: 18.05.2023). — Pexum
JOCTYyTIA: IO TIOJITUCKE.

3. Tpemscos, B.A. Teopust Hafie’)KHOCTH B dHepreTuke. Hage:KHOCTh crcTeM reHepaluu,
HCIIOJIB3YIONIMX BETPOBYIO M COJHEUYHYIO dHepruio . yued. mocobue / B.A. Tpemscos, T.B.
Kpusenko. - Kpacnosipck : Cu0. ¢peaep. yn-1, 2017. - 164 c. - ISBN 978-5-7638-3749-0. - Tekcr :
anektponHsid. - URL: https://znanium.com/catalog/product/1031885 (mata oOparieHus:
18.05.2023). — PexxuM focTyma: mo moAmucKe.



https://e.lanbook.com/book/42192
https://znanium.com/catalog/product/1087875
https://znanium.com/catalog/product/1053407
https://znanium.com/catalog/product/1031885

4. Kypuan «BecTHuK IOVpI'Y. Cepus «DHepreTuka»
https://vestnik.susu.ru/power/issue/archive (mara oopamenus: 18.05.2023).

5. XKypHan «DeKTpOTEeXHUYECKUE CUCTEMBbl M KOMIUIEKCh» http://esik.magtu.ru/ru/
(mata obparenus: 18.05.2023).

B) MeroauyecKkue yKasaHus:
Metoanueckue ykazaHusi puBeieHb! B mpuitoxennu 3 k PI1/]

r) [Iporpammuoe ob6ecnneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecnieueHne

Haumenosanue [10 Ne norosopa Cpok AeicTBUS IUIIEH3UN
7Zip cB0001HO pacrpocTtpansemoe [10 OEeCCPOYHO
STATISTICAB.6 |K-139-08 ot 22.12.2008 0eCCpOUHO
MathCAD v.15

Education J1-1662-13 o1 22.11.2013 OeccpouHo
University Edition

MS SQL Server

Management cB00OTHO pacmpoctpansemoe [10 06eccpovHO
Studio

Calculate Linux cB00OOTHO pacmpoctpansemoe [10 06eccpovHO
Desktop Xfce

Linux Calculate cB0001HO pacnpoctpansemoe [10 0eccpoUHO
FAR Manager cB0001HO pacrpoctpansgemoe [10 0OECCPOUHO

IIpodeccuonanbHble 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa
DrexkTpoHHas 0a3a mepuoanveckux m3ganuii East View
Information Services, OO0 «MMIBUC»
HanwmonansHas nH(})OpMaAITMOHHO-aHATUTHYECKAS URL:

cuctema — Poccuiickuii MHIEKC HAYYHOTO HMTUPOBAHHUS
(PMHII)

ITouckoBas cucrema Axkagemus Google (Google Scholar) |URL.: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

Nudopmannonnas cucrema - EnuHoe okHO gocTyma K

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

depepanbHOE rOCyIapCTBEHHOE OOIXKETHOE
yupexaenne «DenepaibHblii HHCTUTYT npoMbiiiennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MaTtepuajibHO-TEXHHYECKOE o0ecriedeHne TUCHUTITHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JAUCIUITIIIMHBI BKIIFOYACT:

1. VYueOHble ayauTOpUM JUId TPOBENEHHUS 3aHATHH JIEKIMOHHOTO THMA -
MYJIbTUMEUIHbIE CPEACTBA XpaHEHHUS, Tepeauu U NpeICTaBIeHUs HHPOpMaIIHK.

2. YyeOHble ayAUTOPUHU JUIS TPOBEAEHUS MPAKTUYECKUX 3aHITUH, TPYNIOBBIX H
MHIVBUAYAIBHBIX KOHCYIbTALMN, TEKYLIETO KOHTPOJIA U IPOMEKYTOUHOM aTTECTALUU - JOCKA,
MYJIbTUMEUHHBIN TIPOEKTOP, SKPaH.

3. ITlomemienus [uis C€aMOCTOSATENBbHOM paboOThl OOYdYalOUIUXCS - TEPCOHANIbHBIC
kommetoTepsl ¢ nmakerom MS Office, Beixogom B MHTEpHET M C JOCTYNOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

4. Tlomemenue [Uis XpaHEHHs W TNPOPHUIAKTUYECKOTO OOCIYKUBAaHHUS Yy4eOHOTO
000PYI0BaHUS - CTEIUIAXKH, Cei Dbl 1151 XpaHeHus1 y4eOHOTo 000PYI0BaHHUS.


https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

NPUJIOXKEHMUE 1
(o0s3aTenpHOR)

Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CAMOCTOATEIbHOMH padoThl 00yYaromuxcs

Mo mucnummuHe «CUCTEMBl aBTOMATH3UPOBAHHOIO MPOEKTHPOBAHHUS B 3JEKTPOIHEPTETHUKE)
MPEyCMOTPEHO TPOBEICHUE ayIUTOPHONH KOHTPOJIBHON pabOThl M 6 WHIWBUIAYaNbHBIX 3aJaHUN IS
00yYaroIMXCsl.

AynuTopHasi KOHTpoJIbHast padota (AKP):

1. HazoBute, KaKkue U3MEpUTENbHBIE TPUOOPHI M MPHOOPHI YUeTa JOJIKHBI ObITh YCTAHOBIICHBI HA
npucoenunennu BJI 220 kB?

2. HazoBuTe, Kakue U3MepuTelbHbIE TPUOOPHI M IPUOOPHI YUeTa JOIKHBI ObITh YCTAHOBIICHBI HA
npucoenunernu KJI 6 kB?

3. HasoBuTe, kakue u3MepuTenbHbIe MPUOOPHI 1 MIPUOOPHI yUeTa JOKHBI ObITh YCTAHOBIICHBI Ha
npucoenunennu TCH (BBox BH)?

4. HazoBure, Kakue H3MEPHUTENbHBIC IPUOOPHI U PHUOOPHI yUeTa JIOJKHBI OBITh YCTAHOBJIEHBI Ha
MIPUCOENNHEHNH CHHXPOHHOTO IBUTATENS HalpsbKeHueM Boimie 1 kB?

5. HasoBuTe, Kakue u3MepuTeNbHbIE TPUOOPHI U TPUOOPHI yUeTa JJOIDKHBI ObITh YCTAHOBIICHBI HA
MIPUCOENNHEHNH CHJIOBOTO TpaHchopmaTopa ¢ pacmerienHod oOmorkodr HH (BBom Hu3KOro
HanpspKeHus )?

6. Kakyo cxemy nomkHa npemniokuth CAIIP B cooTBercTBUH ¢ TpeOOBAaHUSIMH HOPM
MIPOEKTUPOBAHUS TSI paclpeaenuTensHoro ycrpoiictea BH mpoxogHoit moacraniny HanpsokerneM 35 kB
¢ 4 nmpucoenWHEHHWSMH, TIpH YCIOBWU, YTto Ha PY mpenmomararoTcss dYacTble KOMMYTAIHH
Tpanchopmatopa? HazoBuTe HOMEp U MOITHOE HA3BAHUE CXEMBI.

7. Kakyo cxemy nomxHa npemioxuth CAIIP B cooTBercTBHMM ¢ TpeOOBaHHSIMH HOPM
MPOEKTUPOBAHUS JUJIsl paclpeaenuTenbHoro ycrpoiictBa BH TpaH3uTHOW MOJCTAHIIMU HANPSHKEHUEM
35 kB ¢ 6 npucoenuneHnsiMu? Ha30BUTE HOMEP U MOJIHOE HA3BAHUE CXEMBI.

8. Kakywo cxemy nomkHa npemnokute CAIIP B cOOTBercTBHH ¢ TpeOOBAaHUSIMH HOPM
MIPOCKTHPOBAHMUSI IS paclpeneauTebHoro yerpoiicrsa CH y30Boi moacranmmy Hanpstkerrem 110 kB ¢
5 mpucoenuHeHNsAMHI? Ha3zoBruTe HOMEP M TOHOE Ha3BAaHUE CXEMBI.

9. Kakyo cxemy nomkHa npemioxkuth CAIIP B cooTBercTBHM ¢ TpeOOBaHHUSIMH HOPM
MIPOEKTUPOBAHUS [UTSI pacIpenenuTensHoro yerpoictsa BH y3mosoit moacranuu HanpspkerneM 110 kB ¢
12 npucoenuaennsamu? HazoBuTe HOMEp U MTOTHOE HA3BaHUE CXEMEI.

10. Kakyro cxemy pgomkHa mpemioxkuts CAIIP B coOTBeTCTBHM ¢ TpeOOBaHHSIMH HOPM
MIPOEKTUPOBAHUS [UTSI pacIpenenuTensHoro ycrpoiictea BH y3noBoit moncranmim Hanpsbkeauem 220 kB ¢
4 mpucoenuaenusMu? HazoBure HOMEp M TIOJTHOE HA3BAHUE CXEMEI.

11. MwuHUMAaIIFHO TOITyCTUMBIA TOK OTKJIIOYEHHS MOXKET ObITh y BbIKIIodateneil Ha PY 10 kB ¢
lo=126 kAuT,=0,07cC

a) 20 kA

6) 25 KA
B) 31,5 KA

r) 50 KA

12. MwuHUMaIlbHO JONMYCTUMBIM HOMHHAJBHBIA TOK BBIKIIO4aTens Ha Boge 10 kB cumoBoro
tpancpopmaropa TPIH-25000/110 cocraBnser:
a) 630 A
6) 1000 A

B) 1600 A



r) 2000 A

13. MuHUMAJBbHO JOMYCTHMbI HOMHHAJIBHBIAH TOK BbIKItOuatens Ha BBoae 110 kB cuioBoro
tpanchopmaropa TPIH-25000/110 cocrasmser:
a) 630 A
0) 1000 A
B) 1600 A

r) 2000 A

14. MuHUManbHO JOMYCTUMBIA TOK 3JIEKTPOJAWHAMUYECKOW CTOMKOCTH MOXET OBITh Y
Boikroyarenieil Ha PY 220 kB¢ l,0=21kAuT.=0,02 C
a) 20 kA
0) 25 kA
B) 31,5 kA

r) 50 KA

15. MuHUMaNTbHO JOMYCTUMBIN TOK OTKIFOUCHHSI MOXKET OBITh y BBIKITIouaTenei Ha PY 220 kB ¢
a) 35 kA
6) 50 kA
B) 102 kKA

r) 125 KA

16. MuHUMaIFHO JOMYCTHUMBIA TOK JJIEKTPOAMHAMUYECKOH CTOMKOCTH MOXET OBITh y
Beikirodareneii Ha PY 10 kBc 0= 12,6 kAu T.=0,07 c
a) 35 kA

6) 50 KA
B) 102 KA
r) 125 kA

IIpumepHbIe caMocTOSITEIbHBIE PA0OTHI:
CP-1 «CAIIP cBeTOTeXHHYECKOH YACTH IJIEKTPOYCTAHOBOK)

OcyliecTBUTh pacdeT MPOKEKTOPHOIO OCBEIIEHUS OTKPBITOIO pPACHpPENEINUTENIBHO YCTPONUCTBA
nozactaniuu 110/10 kB ¢ ucnons3oBanueM nporpammuoro odecrieuenus Dialux, ecnv mian noacTanumu
MIPUBENIEH Ha pUCyHKE. [IpuBecTH MmiaH pacCTaHOBKH MPOXKEKTOPHBIX MauT, yKa3aTh THIIbI CBETMIIBHUKOB
u nami. [IpuBectu nnan ¢ n300pakeHNEM U30JIMHHMA.

CP-2 «CAIIP cxeM pacnpefeuTeJbHBIX YCTPONCTB 3JIEKTPOCTAHIMIA M IOACTAHIIHID)



Ha ocHoBauuu texauueckoro 3aganus ¢ ucnoib3oBanueM CAIIP «OPY CAD» u «3PY CAD»:

- paccuMTaTh TEXHUKO-3KOHOMHUYECKUE MTOKA3aTEeIIH;

- BBIOpaTh ONTHUMAILHYIO CXEMY pacHpeAeIUTEIbHOIO0 YCTPOMCTBA TJaBHOH IMOHH3UTEIBHON
MMOACTAHIINH;

- pa3pabotath ogHONMHENHHYIO cxemy ['TIIT;

- OCYIIIECTBHUTh PacueT TOKOB KOPOTKOTO 3aMbIKAHUS;

- OCYILECTBUTH BBIOOp U MpoBepKy obopynosanust PY BH n HH;

- CIIPOCKTUPOBATH COOCTBEHHBIC HYK/IbI TTOJICTAHIIHH.

1. O0uas xapakTepuCTHKA PaifoHa pa3MelleHUs MOACTAHIIUH

1.1. Mecropacnonoxenue [1C Ypan

1.2. Penwed mromanku [1C PaBHUHHBIHI

1.3. TI'pynThHI CyrnuHku

2. Texnuueckue nokazareau I1C

2.1. MomHocTs TpanchopmaTopos 40 MBA

2.2. Twun u Konu4ecTBO TPaHCHOPMATOPOB 2xTPJIH-40000/110

2.3. T'naBHBIEC CXEMBI JJICKTPUYECKUX COCIIUHEHHIA OnunapHas
CEKIIMOHUPOBAHHASI

2.4. KomnuecTBo npucoennHennit Ha cropone BH 6

2.5. 3PVY-10 kB - 4-x ceKIMOHHOE, paCCYMNTAHHOE HA YCTAHOBKY 52 siMeeK BAKYYMHBIX BBIKITIOUYATeNnei
2.6. KomnuecrBo oTxonsmmx nuanii - 4 BJI
2.7. TIA nmpunsara npu konudectBe npucoenuHenuit 110 kB Gonee nByx

CP-3 «OnTuMu3amusi peXUMOB PadoTbl CHCTEM JIEKTPOCHAOKEHHSI ¢ COOCTBEHHBLIMH
HCTOYHHKAMHM IJIEKTPOIHEPT UM

Jna 3agaHHOM CXEMBI 3JEeKTPOCHAOXKEHHsI C COOCTBEHHBIMH HMCTOYHHKAMHU 3JIEKTPOIHEPTHH,
OCYIIECTBUTHh TOHCK ONTHMAJBFHOTO pAaCHpeleNeHus] aKTHBHBIX MOIIHOCTEH MEXIy TeHepaTopaMu
anekTpoctaniuid B [IBK «kKATPAHY, eciiim TeXHUKO-2KOHOMUYIECKHE MOJICTH TypOOT€HEPaTOPOB UMEIOT
(N (14% 70111207 8:1 701

TexHuKO-PKOHOMUYECKHE MOIEIU TEHEPATOPOB

Puoy = 6 MBr

P, MBr 4 5 6

Do, M3 44 47 50

S, py6./r 234 235 233
Puow = 12 MBr

P, MBr 8 9 10 11 12

Do, M® 61 65 69 74 77

S, py6./r 351 358 342 347 354
Puow = 20 MBr

P, MBr 13 15 17 18 19 20

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

S, py6./Ar 270 | 272 | 274 | 269 | 267 | 267
Puow = 32 MBr

P, MBr 14 18 20 24 26 30

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

S, py6./Ar 240 | 240 | 232 | 245 | 241 | 234
Puow = 40 MBr

P, MBr 25 [27 [29 [30 [32 [36 [39 |40

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

S, py6./Ar 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./m® 1360 [ 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

ITepeyeHb BONPOCOB 151 MPOMEKYTOYHOI aTTecTAlMM (IK3aMeH):

1. Ilepeuncnute OCHOBHBIE I1eNK aBToMaTH3anuyu npoekrupoBanus COC. C moMoIbo NpuMeHeHUs
KaKUX TEXHOJIOTHHN UX MOYKHO JOCTHYE?

2. [laiiTe omnpenencHUE MOHATHIM: NMPOCKTHBIC OMEpallyds U IPOIeaypa, MPOCKTHbIC PEIICHUE U
MapupyT, 3Tall ¥ CTaAus IPOECKTUPOBAHUSL.

3. Kakue BHIbI IPOEKTHBIX MPOIIEAYP MOTYT OBITh HCIOIb30BaHbI B CAIIP?

4. Kakwie oTanbl BXOJST B TUIIOBYIO cXeMy npoektupoBanusi? [IpuBeante nx o0IacTh Ha3HAUCHUS U
OCHOBHBIE (PYHKITHH.

5. Kakue TumoBsle 3ajaun aBTOMAaTH3alUK MpoekTupoBaHus xapakrepHsl st OPY CAD u 3PY
CAD?

6.B uéM ocobeHHOCTh mapauenbHOro (CMemaHHOro TpoekThupoBanus)? s  Kakux
DHEPTEeTHIECKUX OOBEKTOB €r0 MOXXHO MPUMEHUTH?

7. Tlepeuncnute npeumyiiectBa u Hepocratku TexHonorun CAD/ CAM/CAE. B uém 3akirouarorcst
OCHOBHBIE TPYIHOCTH X BHEAPEHHUS B SJIEKTPOIHEPTeTUKE?

8. Kakumu cBoiicTBamu 00siafiaeT cucremMa 3JIeKTpocHa0KeHUs Kak 00beKT nmpoektupoBanus? Kak
ouu BiMAIOT Ha co3ganue CAIIP?

9. Kakue 3amaun CAITP OPY CAD u 3PY CAD otHocsTCS K (hopMaTu3yeMbIM, a Kakue — K TPYJAHO
dhopmanmmzyembiM? Kakue mpuMmeHSIOTCS pexxuMbl B pabore CAIIP B 3aBHCHMOCTH OT XapakTepa
CTEIEHHN yJacTHs YeJIOBEKa U MCIONb30BaHusI DBM?

10. B 4éM 0COOCHHOCTH HHUCXOMSIICTO U BOCXOJSIIETO MPoeKTHpoBaHus? Kak 3T0 yuuThIBaeTCs
nipu coznanuu CAIIP? IlpuBeaure mpuMepsl.

11. Taiite ompenencaus obecneunmBaromuM momcuctemMaM CAIIP. Kak cBsi3aHBI MEXIy COOOM
TexHu4yeckoe u nporpammuoe odecrieuenuss CAITP OPY CAD u 3PY CAD?

12. Kakne mnoncuctembl CAIIP MOXHO OTHECTH K OOCHYXUBAIOIIMMH, a Kakhue — K
MIPOEKTUPYIOMIHM?

13. IIpuBeanTe mprMepbl KOMIIOHEHTOB ¥ KoMIuiekcoB CAIIP cucteM siiekTpocHaOKeHUS.

14. TlepeuncauTe OCHOBHBIC IPOOIEMBI IMPOCKTHPOBAHUS CHCTEM OJJIeKTpocHaOkeHms. Kakoe
BIIMSIHUE OHM OKa3bIBatoT Ha co3nanue CAITP OPY CAD u 3PY CAD?

15. Kakas wuHpopmarss HeoOxomuMma Ui cocTaBiieHus T1TO0  3IeKTpUYecKOW  YacTd
3JIEKTPOIHEPTETHIECKOT0 00beKTa?

16. Kakue ocHoBHBIe 3amauu mpoektupoBanus COC HEOOXOIUMO aBTOMATH3UPOBATh B IEPBYIO
ouepenp? [Touemy?

17. Kakpue »STambl W CTaAWWd TPOSKTUPOBAHUS JJIEMEHTOB CHCTEM JIIEKTPOCHAOKEHHS
pernamenTrpoBaHbI? Kakum 00pa3oM HX JIydilie aBTOMAaTH3HPOBATDH?

18. Kakue mpomsinieHabie mporpammabie nakersl CAIIP Bam m3BecTHbI? CpaBHUTE HX OCHOBHBIE
BO3MOXKHOCTH M 00J1aCTh IPUMEHEHHUSL.



MNPUJIOKEHHUE 2
(obs13aTenbHOE)

OneHo4HblIe Cpeacrea AJisl IpoBEeACHUSA l'[pOMG)KyTO‘{HOi/Jl aTrecranmuu

a) HJIaHI/IpyeMbIe PE3yJdbTaThbl Oﬁy‘-lel-ll/lﬂ H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcranum:

Kon
UHOIUKaTOpa

Nuaukatop AOCTUKEHUS] KOMITETEHIINH

OrneHOYHbIE CpencTBa

ITK-4: Cnocooen pa3p363TI)IBaTb OTACJbHBIC Pa3/i€jibl MPOCKTOB, OCYIIECTBJIATH HX TEXHUKO-IKOHOMUYIECKOE 060cn03a}me, NMPUMEHATHL METOAbI aHAJTHU3Aa
BaApHaHTOB, pa3pa60T1m U IMMOUCKA KOMIIPOMHUCCHBIX pemeﬂm‘/i

I1K-4.1

Ompenenser XapaKTepUCTUKA 00bEeKTa
KaIllMTAJIbHOTO CTPOUTENHCTBA, JIJISI
KOTOpOTO MpeHa3HaYeHa CHCTEMA
AJIEKTPOCHAOKCHHUS

1. Bonpocsl 17151 MOATOTOBKH K MPOMEKYTOYHOI aTTecTAIlUU

1. IlepeuncnuTe OCHOBHEIE IeNA aBTOMaTH3aIu poekTupoanuss COC. C moMOIIbI0 TPUMEHEHUS
KaK{X TEXHOJIOTUI MX MOXKHO JIOCTUYb?

2. JlaliTe onpezeneHUue TOHSATHAM: MPOEKTHBIE OMeparys ¥ Mpolenypa, MPOeKTHbIE pelieHue U
MapIIpyT, STAI U CTaJIUs IIPOSKTHPOBAHUSI.

3. Kakwue BUIbI IPOEKTHBIX MPOIIEAYP MOTYT ObITh Hcnonb3oBaHbl B CAITP?

4. Kakuie 3TaIbl BXOJIAT B THIIOBYIO CXeMy mpoektupoBanus? [IpuBeaure ux o0acTh Ha3HAYCHHS U
OCHOBHBIE ()yHKIIHH.

5. Kakue THIOBBIC 3a1a4dl aBTOMATHU3alUU MpoekTupoBanus xapakrepusl mast OPY CAD u 3PY
CAD?

6. B 4ém ocoOeHHOCTh mMmapamiensHOro (CMemaHHOTO TpoektupoBaHus)? Jmsa Kakux
OHEPreTHYECKUX 00HEKTOB €r0 MOYKHO MMPUMEHHUTH?

7. llepeuncnure npeumyinectBa u Hepoctatku Texnoaorud CAD/ CAM/CAE. B uém 3akiro4aroTest
OCHOBHBIC TPYJTHOCTH UX BHEJPEHHUSI B 3JICKTPOIHEPreTUKE?

2. 3aganus VIS CaMOCTOSATEJIBHBIX padoT
CP-1 «CAIIP cBeTOTeXHHYECKOH YACTH 3JIEKTPOYCTAHOBOK»
Ocyl11eCTBUTH PacyeT MPOKEKTOPHOI0 OCBEUICHUSI OTKPBITOIO PACIIPEAESTUTENBHO YCTPOUCTBA MOACTAHIINU
110/10 kB ¢ ucronp3oBanreM mporpaMMHoro ooecnedenus Dialux, eciu mian moacTaHIMU IPUBEICH Ha
pucyske. [IpuBecTy miaH pacCTaHOBKU MPOKEKTOPHBIX MAYT, YKa3aTh TUIIbl CBETHJIBHUKOB U JIAMIL.
[IpuBecty 1uiaH ¢ N300paKEHNUEM U30IUHUH.




Kon
WHJMKAaTOpa

Nuaukatop AOCTUKEHUS] KOMITETEHIIMN

OrneHouHbIE cpencTBa

CP-2 «CAIIP cxeM pacnpefeuTeJbHBIX YCTPOHCTB 3JIEKTPOCTAHIUH M MOACTAHIIHIN

1.1.
1.2.
1.3.

21

2.2.
2.3.

2.4.
2.5.
2.6.
2.7.

Ha ocHoBauuu texuuueckoro 3aganus ¢ ucnoibzosanueM CAIIP «OPY CAD» u «3PY CAD»:
- pazpaboratp ogHoNMHENHHYIO cxemy ['TIIT;
- CIIPOCKTUPOBATH COOCTBEHHBIC HYKIIbI TTOJICTAHIIUH.
1. O0mast xapakTepuCTUKA paiioHa pa3MeleHus MOACTAHINH

Mecropacmonoxernue [1C Ypan
Penbed mnomanku [1C PaBHUHHBIN
I'pyHTHI CyrnuHKn

2. Texuunueckue noxaszarenu I1C
MormurHOCTh TpanchopMaTopoB 40 MBA
Tun 1 KOIMYEeCTBO TPaHCHOPMATOPOB 2xTPIH-40000/110
['maBHBIE CXEMBI NEKTPUUECKUX COSTUHEHUH OnuHapHas

CEKIIMOHMPOBAHHAsI

KonuuectBo npucoenuuennii Ha cropoHe BH 6

3PVY-10 kB - 4-x cekMoHHOE, pacCUUTAaHHOE HAa YCTAHOBKY 52 s'UeeK BAKYYMHBIX BBIKITIOYATEICH
KommuectBo orxonsamux nmunuii - 4 BJI
ITA npunsaTa npu xonmdecTBe npucoeanaenuit 110 kB 6omee nByx

3. AyaiuTopHasi KOHTPOJIbHasi padoTa
17. Kakas U3 cxeM BEITIOJTHEHA BEPHO:

a) 6) B)




Kon
WHJMKAaTOpa

Nuaukatop AOCTUKEHUS] KOMITETEHIIMN

OrneHouHbIE cpencTBa

A

I—"
|_/

I1K-4.2

Ocymectsisier coop nHGOpPMAaAU O
CYIIECTBYIOIINM ¥ BBIOOP ONTHMATBLHBIX
TEXHUYECKHX PEIICHUH Ha pa3InIHbBIX
CTaHSIX TIPOCKTA CUCTEM
ANEKTPOCHAOXKEHHUST 00BEKTa KAIIUTAITBHOTO
CTPOUTEIHCTBA

1. Bonnpocsl /151 NOATOTOBKH K MPOMEKYTOYHOM aTTecTalMu

1. IIpuBeauTe mpuMepsl KOMITOHEHTOB B KoMILTekcoB CAIIP cuctem amekTpocHa0XeHUSI.

2. Ilepeuncnute OCHOBHBIE MPOOIEMBI TPOESKTHPOBAHHS CHUCTEM OJJeKTpocHaOkeHus. Kakoe
BJIMSIHME OHHU OKa3biBatoT Ha co3nanue CAIIP OPY CAD u 3PY CAD?

3. Kakas wnbpopmarmms HeoOxommma g coctaBleHHs [O0  dIEKTpUYECKOW  YacTH
AJIEKTPOIHEPreTHIECKOr0 00BbeKTa?

4. Kakue ocHoBHBIE 3amauu npoekTupoBaHusi COC HeoOX0AMMO aBTOMATH3HPOBATH B IIEPBYIO
ouepenn? [Touemy?

5.Kakue »aTamel ¥ CcTaguM NPOCKTUPOBAHMS  JJIEMEHTOB CHCTEM  3JIEKTPOCHAOXKEHUs
pernamentrpoBanbl? Kakum 00pazoM ux jydiiie aBTOMaTu3UpOBaTh?

6. Kakue npomeinuienasie nporpammubie nakersl CAIIP Bam m3BectHBI? CpaBHUTE X OCHOBHBIE
BO3MO)KHOCTH M 00JIACTD IPUMEHEHHS.

2. 3anaHus AJsl CAMOCTOSITEJIbHBIX PadoT
CP-2 «CAIIP cxeM pacnpeeJUTeJbHBIX YCTPOHCTB 3JIEKTPOCTAHIUH M MOACTAHIIHIN




Kon
WHJMKAaTOpa

Nuaukatop AOCTUKEHUS] KOMITETEHIIMN

OrneHouHbIE cpencTBa

Ha ocHoBauuu texuuueckoro 3aganus ¢ ucnoibzoBanueM CAIIP «OPY CAD» u «3PY CAD»:
- paccuuTaTh TEXHUKO-DKOHOMUYECKUE TTOKA3aTENH;

- BEIOpATh ONTHMAIBHYIO CXEMY PaCIpeIeNUTEILHOIO YCTPOHCTBA TJIABHON MIOHU3UTETLHON
MIOJICTAHLINY;

VYcnoBus 3aaun NpuBeAeHbI B UHAUKaTope 4.1.

CP-3 «OnTuMu3anusi pe;kuMoB padoThbl CUCTEM YIEKTPOCHADKEHHSI ¢ COOCTBEHHLIMU UCTOYHUKAMH
JIEKTPOIHEPT UM

Jiist 3a1aHHOM CXEMBI AJIEKTPOCHAOKEHHUS C COOCTBEHHBIMU HCTOYHUKAMH 3JICKTPOIH EPIHIH,
OCYITIECTBUTH TTOMCK ONTUMAIEHOTO PACIIPENeIeHUST aKTHBHBIX MOIITHOCTEH MEXIY T€HEpaATOPaAMHU
anekrpoctaninid B [IBK «KATPAH», eciii TEXHUKO-2KOHOMUYIECKHE MOJIETH TYpOOTeHEpaTOPOB UMEIOT
CIEAYIOIIUN BUA;

TeXHUKO-I3KOHOMUYECKHUE MOAESITH r€HEPaATOpPOB

Puow = 6 MBT
P, MBr 4 5 6
Do, M° 44 47 50
S, py6./M° 234 235 233
Puow = 12 MBT
P, MBrt 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
Puow = 32 MBT
P, MBTt 14 18 20 24 26 30
Do, M° 177 195 205 220 229 235




Kon
WHJMKAaTOpa

Nuaukatop AOCTUKEHUS] KOMITETEHIIMN

OrneHouHbIE cpencTBa

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

Puov = 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, MBr 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

Pyow = 100 MBT
P, MBt 82 | 85 | 8 | 88 | 90 | 92 | 95 | 100
Do, M° 217 | 225 | 229 | 234 | 237 | 248 | 250 | 265
S, py6./m° 321 | 325 | 325 | 333 | 330 | 329 | 327 | 326

3. AyiuTopHasi KOHTpPOJIbHasi padoTa

1. HazoBwute, Kaknue U3MEPHUTENBbHBIE TPHUOOPHI U MIPHOOPHI ydeTa MOHKHBI OBITH YCTAHOBJIEHBI Ha
npucoenunenuu BJI 220 kB?

2. HazoBure, Kakuie N3MepUTENbHBIE TPUOOPHI M TPUOOPHI YIeTa JODKHBI OBITh YCTaHOBIICHBI Ha
npucoenunenuun KJI 6 kB?

3. HazoBure, kakue n3MepuUTENbHBIE TPUOOPHI U MPUOOPHI YIeTa JODKHBI OBITh YCTaHOBIICHBI Ha
npucoenunennu TCH (BBox BH)?

4. HazoBure, Kakue U3MEPUTENbHBIE TPUOOPHI M TPUOOPHI y4eTa JOKHBI OBITh YCTaHOBIICHBI Ha
MIPUCOETUHEHNH CHHXPOHHOTO JBUTATEINS HAaNpsoKeHreM Boitre 1 kB?

5.  HazoBure, kakuie n3MepuTENbHBIE TPUOOPHI M PHUOOPHI YUeTa JOJDKHBI OBITh YCTaHOBIICHBI Ha
MIPUCOETMHEHUH CHIIOBOTO TpaHc(opMaTopa ¢ paciieruieHHoi oomoTkoit HH (BBO HM3KOTO HANIpshKEHWs)?

6. Kakyro cxemy nomxna mnpemnoxutsh CAIIP B cooTBercTBuM C TpeOOBaHUSMH HOPM
MPOEKTUPOBAHUS AJIs pacnpenenureiasHoro yerporictea BH npoxonHoit noacranuuu Hanpsbkenuem 35 kB
¢ 4 mprcoeaUHEHMSIMH, TIPH YCIOBUH, 4To Ha PY mpeamonararorcst yactele KOMMYTallMy TpaHcgopmaropa?
HazoBure HOMEp M TOIHOE Ha3BAaHUE CXEMBI.

7. Kakyo cxemy pomkHa mnpemiokuTh CAIIP B coorBercTBuM ¢ TpeOOBaHHSIMH HOPM




Kon

Nuaukatop AOCTUKEHUS] KOMITETEHIIMN

OrneHouHbIE cpencTBa

WHIMKaTOpa
MIPOEKTUPOBAHUS JUTsl paclpenenuTenbHoro yerpoiictsa BH Tpan3utHoii noacranuuuy HanpsikenueMm 35 kB
¢ 6 mpucoenuHeHnaMu? HazoBuTe HOMEp M MOTHOE HA3BaHUE CXEMBI.
8. Kakyro cxemy pnomkHa npemioxkute CAIIP B coorBerctBum ¢ TpeOOBaHHSAMH HOPM
MIPOEKTUPOBAHUS IS pacnpenenuTensHoro ycrpoiicrsa CH y3noBoit nmoacrannuu HanpsbxkenueMm 110 kB ¢
5 mpucoenuHenusiMu? Ha3oBuTe HOMEp U MOJIHOE HA3BAHHE CXEMBI.
9. Kakyro cxemy pnomkHa upemiokute CAIIP B coorBerctBum ¢ TpeOOBaHHSAMH HOPM
MIPOEKTUPOBAHUS ISl pacipenenuTensHoro yerpoiicta BH y3noBoit moacrannmy HanpsokerneM 110 kB ¢
12 mpucoenuaennsmu? HazoBuTe HOMEp U MTOTHOE HA3BaHNE CXEMBI.
10. Kakyio cxemy pomkHa npemiokute CAIIP B coorBerctBuu ¢ TpeOOBaHHMSIMU HOPM
MIPOEKTUPOBAHUS IS pacipenenuTensHoro yerpoiictsa BH y3moBoit nmoacrannmm HanpsbxeHuem 220 kB ¢
4 mpucoenuaennsMu? HazoBrute HOMEp M TIOJTHOE Ha3BAaHHUE CXEMEI.
IK-4.3 Bribupaer o0opymoBaHue IS OT/IENBHBIX 1. Bonpocsl 11t MOATOTOBKHU K MPOMEKYTOYHOI aTTecTallun

pa3zeNnoB MPOEKTa Ha PA3THMYHBIX CTAJHSIX
MPOSKTUPOBAHUSI CUCTEM
AJIEKTPOCHAOKEHHS 00BEKTa KAIIMTATLHOTO
CTPOUTEIHCTBA

1. Kakwue 3agaun CAIIP OPY CAD u 3PY CAD otHocsTcs K hOopMaIn3yeMbIM, & KaKHE — K TPYIHO
thopmanmmzyempim? Kaxue mpumeHstoTcs peskuMbl B padore CAIIP B 3aBHCHMOCTH OT XapakTepa U CTeleHU
YYacTHs YellOBeKa U MCIoNb30BaHus DBM?

2. B uéM 0coOeHHOCTH HUCXOSIIEro ¥ BOCXOILET0 MPOSKTHPoBaHus? Kak 3To yduThIBaeTCs Ipu
co3ganuu CAIIP? IlpuBemuTe mpuMepHI.

3. laiite ompenenenus obecrneunBaronmmM noacucremam CAIIP. Kak cBsizaHbl Mexay co0oit
TexHu4deckoe u nporpammuoe obecnieuenust CAIIP OPY CAD u 3PY CAD?

4. Kakune noacucremsl CAIIP M0OXXHO OTHECTH K 0OCTYKUBAIOIUMHU, a KAKHEe — K TPOSKTUPYIOIIAM?

2. 3apaHus AJsl CAMOCTOSITEJIbHBIX padoT
CP-2 «CAIIP cxeM pacnpeeiuTeIbHbIX YCTPOMCTB 3JIEKTPOCTAHIMIA U MOJACTAHIMII»
Ha ocHoBauuu texanueckoro 3aganus ¢ ucnoib3oBanueM CAIIP «OPY CAD» u «3PY CAD»:
- OCYILECTBUTH PACYET TOKOB KOPOTKOI'O 3aMbIKaHHS;
- OCYILECTBUTH BBIOOp U npoBepKy obopynosanus PY BH n HH.
YcnoBus 3a1auu IpUBEACHBI B UHIUKATOpE 4.1.

3. AyauTopHasi KOHTPOJIbHasi padoTa
18. MuHHMManIbHO AOMYCTUMBINA TOK OTKIIIOYEHHSI MOXKET ObITh Yy BbIKmoyarenedl Ha PY 10 kB c




Kon
WHJMKAaTOpa

Nuaukatop AOCTUKEHUS] KOMITETEHIIMN

OrneHouHbIE cpencTBa

lo=126 kAuT,=0,07cC
a) 20 kA

0) 25 kA

B) 31,5 KA

r) 50 KA

19. MuHHMMaIbHO MONMYyCTHMMBIH HOMMHAJBHBIA TOK BBIKIIOYaTens Ha BBojae 10 kB cuioBoro
tpanchopmaropa TPJIH-25000/110 cocrasiser:
a) 630 A
6) 1000 A
B) 1600 A
r) 2000 A

20. MuHuUMaJbHO IOMYCTUMBIM HOMHHAJIBHBIM TOK BBIKIIOYaTens Ha BBoge 110 kB cuimoBoro
tparcdopmaropa TPJIH-25000/110 cocrapiser:
a) 630 A
6) 1000 A
B) 1600 A
r) 2000 A

21. MuHUManbHO JONMYCTHUMBIH TOK OJEKTPOIUHAMHUYECKOHM CTOWKOCTH MOXET OBITh ¥
BeIxurrouarenei Ha PY 220 kB c l,0=21kAuT,=0,02c¢c
a) 20 kA
0) 25 kA
B) 31,5 kKA
r) 50 KA

22. MUHUMaJIBFHO AOMYCTUMBIH TOK OTKIIOUEHHS MOXET ObITh y BhIKIIouaTened Ha PY 220 kB ¢
lo=21xkAuT.=0,02cC
a) 35 kA
0) 50 kA
B) 102 kA
r) 125 kA




Kon
WHJMKAaTOpa

Nuaukatop AOCTUKEHUS] KOMITETEHIIMN

OrneHouHbIE cpencTBa

23. MuHUMaNbHO JIONYCTHUMBIH TOK 3JICKTPOIUHAMHUYUCCKOM
Boixurouarenei Ha PY 10 kB c 0 =126 kAu T.= 0,07 C
a) 35 kA
0) 50 kKA
B) 102 KA
r) 125 kA

CTOMKOCTA MOXET OBITh

y




0) Ilopsinoxk mnpoBeJeHUs] TPOMEKYTOYHOH ATTeCTAIMHU, NMOKA3aTeJId M KPHUTEPUH
OLICHUBAHUS:

[Ipomexxyrounass arrectauus 1o gucuuiuinHe «CHUCTeMBl  aBTOMAaTH3MPOBAHHOTO
MPOEKTUPOBAHUSA B 3JIEKTPOIHEPreTUKE» BKIIOYAET TEOPETUYECKHE BOMPOCHI, MO3BOJISIOIINE
OILICHUTHh YPOBEHb YCBOCHHUS OOYUYArOIIMMUCS 3HAHUM, U MPAKTUYECKHE 3a/1aHUs, BBISBIISIONINE
cTerneHb CPOPMUPOBAHHOCTH YMEHHUHN U BIIQJICHUH, TPOBOAUTCS B (popMe IK3aMeHa.

DK3aMeH MO0 JaHHOW JUCUHUIUIMHE TPOBOANUTCS B MMCBMEHHOH (hopme.

IMoka3aTe/u U KPUTEPUH OLEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 0ayyioB) — 00y4aromuiics JEMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIIyOOKOE 3HaHHE
y4eOHOTrO Marepuana, CBOOOIHO BBHINIOJHSACT IMPAKTUYECKHE 3aJaHusi, CBOOOIHO OMEpPHpPYET
3HaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYaLUSAX IMOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamra) — oOydJaromIuics ITEMOHCTPUPYET CPEIHUM YPOBEHB
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPyJHECHUS TIPY aHATUTHIECKUX OTIEPAIHAX, IEPEeHOCe
3HaHWH U yMEHWI Ha HOBbIE, HECTAH/IAPTHHIC CUTYAIIHH.

— Ha OIICHKY «YAOBJETBOPUTEIBLHO» (3 Oamia) — oOydyaromuiics IEeMOHCTPUPYET
MOPOTOBEIN YpOBEHb CHOPMHPOBAHHOCTH KOMITETEHIIMN: B XOJI€ KOHTPOJIBHBIX MEPOTPUSTHN
JOIyCKAIOTCSl OIIMOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAaHUM, yMEHWI, HaBBIKOB,
0OyJaroIuicsl WMCIBITHIBACT 3HAYUTENbHBIE 3aTPYTHEHHUS IPH ONEPUPOBAHUU 3HAHUSAMH H
YMEHHUSIMH TIPU UX TIEPEHOCE Ha HOBBIE CUTYAIlNH.

— Ha OLIEHKY «Hey10BJeTBOPHUTEeJbHO» (2 6aia) — o0y4aroniuiicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOpETHYECKOTO Marepuaia, JOMYCKaeT CYIIECTBEHHBIC OIIUOKH, HE MOXKET
MO0Ka3aTh MHTEJJIEKTyalbHbIE HABBIKU PELIEHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEY/0BJIETBOPUTEJbHO» (1 Oaymn) — oOy4aronuiics HE MOJXKET IMOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQPOpPMAIMK, HE MOXET IO0Ka3aTh
MHTEJJIEKTyaJIbHbIE HAaBBIKU PEILICHUs IPOCTHIX 3a/1a4.



NPUJIOKEHME 2
(obs3arenvHOE)

MeToauuyeckue PEKOMEHAAIUNA 10 BHINMOJHCHUIO MPAKTHYECCKHUX 3aJaHui

CP-1 «CAIIP cBeTOTeXHHYECKOH YaCTH 3J1eKTPOYCTAHOBOK))

Bapmuant 1
OcymiecTBUTh pacdyeT MPOKEKTOPHOTO OCBEIIEHUS OTKPHITOIO PACIpEeAEIUTENIbHO YCTPOICTBA
noactannuu 110/10 kB ¢ ucnonbs3oBanueMm mporpammuoro obecneuenust Dialux, ecnu mnan
MOJICTaHIIMH MPUBEJECH Ha pUCYHKe. [IpuBecTy miaH paccTaHOBKU MPOKEKTOPHBIX MauT, YKa3aTh
THUIIbI CBETUJILHUKOB U JiaMIl. [IpuBecTu miaH ¢ n300pakxeHneM N30JIMHUM.

-

Ef OPY-110 kB

B0 H 2000 | Joos Lires

I.ni JPY-10 x8 - i

| 1 Wumotor

a0

Bapmuanr 2
OcymecTBUTh pacdyeT MPOKEKTOPHOTO OCBEIICHHS OTKPBITOIO PACHpPENEIUTEIbHO yCTPOUCTBA
nojactanuuu 500/220 kB ¢ ucnonbs3oBaHueM nporpammHoro obecnedenus Dialux, ecnm rutan
MOICTAaHLIMH IPUBEJEH HAa pUCYHKe. [IpuBecTH m1aH pacCcTaHOBKU MTPOKEKTOPHBIX MauT, yKa3aThb
TUIBI CBETUIIBHUKOB U Jlaml. [IpuBecTH miaH ¢ n300pakeHneM M30IMHUH.
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Bapuanr 3
OcymiecTBUTh pacyeT OCBELIEHHUS KY3HEYHO-TIPECCOBOTO OTMAEICHHS MEXaHHYECKOro Iexa ¢
WCIIOJIb30BaHUEM MPOTpaMMHOT0 obecnieueHust Dialux, ecnu miaH 1iexa NMpuUBEICH HA PUCYHKE.
[IpuBecTH 1mIaH pacCTaHOBKHM CBETHJIBHUKOB, YKa3aTh THIIbl CBETUJILHUKOB U jami. llpuBectu
IUIaH ¢ U300paKeHUEM U30JIMHUM.
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&
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=1 5] ' | v
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105
m__ ot

Omdenesug cpediux U Menkux CMmankod

Bapmuanr 4
OcCylecTBUTh pacyeT OCBELIEHUS TEPMHUUYECKOTO OTIENEHHUS MEXaHMYECKOro Iexa C
UCIOJIb30BaHUEM NpOrpaMMHOro obecriedenust Dialux, ecnu miiaH 1mexa mpHUBeJeH Ha PUCYHKE.
[IpuBecTH 1IaH pacCTaHOBKM CBETWJIBHMKOB, yKa3aTh THIIbI CBETUJIBHUKOB U jami. lIpusectn
IUTaH C U300pakKeHUEM U30JIMHUM.
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CP-2 «CAIIP cxeM pacnpeae/uTebHbIX YCTPOHCTB 3JIEKTPOCTAHIMA M MOACTAHIIUAI»

Ha ocHoBannu texandeckoro 3amanus ¢ ucnoiab3zoBanueM CAIIP «OPY CAD» u «3PY CAD»:

- paccuuTaTh TEXHUKO-DKOHOMUYECKHE IT0Ka3aTelH;

- BBIOpaTh ONTHUMAJIBHYIO CXEMY pacHpeleIUTeNbHOTO YCTPOICTBA TJIaBHOW MOHU3UTENBHOM
MO/ICTAHIUH;

- pa3paboTath ogHONMHEHHYIO cxemy ['TIII;

- OCYIIECTBUTH pacyeT TOKOB KOPOTKOTO 3aMbIKAHUS;

- OCYIIIECTBUTH BBIOOp M TIpoBepky obopynoBanus PY BH u HH;

- CIIPOEKTHPOBATH COOCTBEHHBIE HYXK/IbI TOJICTAHIINU.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

2.6.
2.7.

Bapuant 1
1. O0mas xapakTepucTHKA paiioHa pa3MeleHusl MOJACTAHIIHHN
Mecropacnonoxenue [1C Ypan
Penbed mromanku I1C PaBHUHHEBIHI
I'pynTEI Cyrnunkn
2. Texunveckue nokaszarenau [1C
Mo1HOCTh TpaHCPOPMATOPOB 40 MBA
Tun u KoIM4ecTBO TpaHCHOPMATOPOB 2xTPJIH-40000/110
['maBHBIE CXEMBI JIEKTPUUECKUX COETUHEHUI Onunapnas
CEKLIMOHUPOBAHHAA
KonunuectBo npucoenunenuit Ha cropone BH 6

3PY-10 kB - 4-X cekUMOHHOE, pacCUYMTaHHOE Ha YCTAHOBKY 52 si4eeK BaKyyMHBIX
BBIKJIOYATEIIEH

KonnuectBo oTxoasmux auHuii - 4 BJI

ITA npunsita npu KosmuecTBe npucoeanHenuii 110 kB Gosee 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.
2.1.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.

Bapmuanr 2

1. O6mas xapakTepucTHKA paiioHa pa3MelieHUus1 NOJACTAHIIUMN

Mectopacnonoxenue [1C [ToBosxkBE
Penwed muromanku [1C PaBHUHHBII
I'pynTHI Cyrnunku
2. Texunueckue nokaszarean I1C
MouHoCTh TpanchopMaTopoB 63 MBA
Tum u KOTUYecTBO TpaHCPOPMATOPOB 2xTPAIIH-63000/220
['1aBHBIE CXEMBI JIEKTPUYECKUX COCTUHEHUIN JIBe pabouue c.i.
KommnuecTBo npucoenunennii Ha cropone BH 8

3PY-10 kB - 4-X CcekIMOHHOE, pPacCYNTaHHOE HAa YCTAHOBKY 38 sUeeKk BaKyyMHBIX
BBIKJIIOYATEIIEH

KonmnuectBo oTxosamux junui - 6 BJI

ITA npunsaTa npu KoJaudecTBe npucoeannennit 220 kB 6omnee 1Byx

Bapuanr 3
1. O6mas xapakTepucTHKA paiioHa pa3MelieHUus1 NOJACTAHIIUN
Mecropacnonoxenune [1C 3anaanas Cubupb
Penbed mmomanku [1C PaBHuHHBIN
I'pyHTHI CyriamHku
2. Texnuueckue nokaszaresan IC
MormHoCTh TpanchopmaTopoB 125 MBA
Tum 1 KoIU4ecTBO TpaHCHOPMATOPOB 2xATJIITH-125000/330/110
['1aBHBIE CXEMBI JIEKTPUUECKUX COCTMHCHUI 330 kB - n1Be pabouue c.1.

110 kB - nBe paboume c
00XOHOI C.III.
KonuuecTBo npucoenunenuii Ha cropone BH 330 kB -6
110 kB - 10
3PVY-10 kB - 4-x CeKIMOHHOE, PAacCUUTAHHOE Ha YCTAHOBKY 46 SYEeK BaKyyMHBIX
BBIKJIIOUYATEIICH
KomuuectBo orxomsamux muauii - 330 kB -4; 110 kB - 8
ITA npunsara npu konudectBe npucoeannenuit 330 kB 6omnee nByx

Bapuanr 4
1. O6mas xapakTepucTHKA pailoHa pa3MeleHUs MOACTAHMHI
Mectopacnonoxenue [1C Bocrounas Cubupn
Penved mnomanku [1C PaBHuHHBIN
I'pynTEI Cyrnunkn
2. Texunveckue noxkasarenu IC
Mo1uHoCTh TpaHchopMaToOpoB 63 MBA
Tun u Konu4ecTBO TpaHCHOPMATOPOB 2xTPIH-63000/110
I'maBHBIE CXEMBI IIEKTPUUYECKUX COENHEHUN [IlecTnyroJbHUK
KonunuectBo npucoenunenuii Ha cropone BH 6

3PV-10 kB - 4-X CEeKIIMOHHOE, PAacCYMUTaHHOE Ha YCTaHOBKY 30 syeek BaKyyMHBIX
BBIKITIOUATEIEN
KomnuuectBo oTxomsamux iuauii - 4 BJI
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2.7. TIA nmpunsta npu KoimuecTBe npucoeannenuii 110 kB 6onee nByx

Bapmuanr S
Paccuurare croumocTs coopykenus noacranuuu 220 kB, ecnu:

1. O6mas xapakTepucTHKA paiioHa pa3MelieHUus1 NOJACTAHIIUMN

1.1. Mecropacnomnoxenue [1C Hansauii Bocrok

1.2. Penved mmomanku [1C PaBHMHHBII

1.3. T'pyHtsI Cyrnunku

2. Texunueckue nokaszareu IC

2.1. MouHocTh TparchopMaTopoB 100 MBA

2.2. Tum ¥ KOJMYECTBO TPaHCHOPMATOPOB 2xTPIIH-100000/220

2.3. T'maBHBIE CXEMBI DIEKTPUIECCKUX COCTUHEHUN JBe paboume cai. ¢
00Xx0qHOHI

2.4. KommuecTBo npucoennHeHuit Ha cropone BH 10

2.5. 3PY-10kB - 4-X CeKIMOHHOE, pPacCYNTaHHOE HAa YCTAHOBKY 38 sUeeK BaKyyMHBIX

BBIKJIIOYATEIIEH

2.6. KoymgectBo oTX0aamuX JuHMMA - 8 BJI
2.7. TIA nmpunsita npu KosmdecTBe npucoennHernid 220 kB Gonee mByx

Bapuanr 6
1. O6mas xapakTepucTHKA paiioHa pa3MeleHUus1 MOJACTAHIIUN
1.1. Mecropacnonoxenue [1C VYpan
1.2. Penwed minomaaku [1C PaBHUHHEBII
1.3. T'pyHTHI CyrimHKr
2. Texnuueckue nokaszaresan IC
2.1. MomHocTh TpanchopmMaTopoB 200 MBA
2.2. Tumn u Koau4ecTBO TpaHchopMaTopoB 2xTPIIH-200000/330/110
2.3. T'maBHBIE CXEMBI JIEKTPUUYECKUX COCTUHECHHUI 330 kB - nBe pabouue c.1.

110 kB - nBe paboume c
00XOIHOI C.III.

2.4. KomnuecTBo npucoeauHeHuii Ha ctopone BH 330kB -8
110 kB - 12
2.5. 3PY-10kB - 4-x CEKIMOHHOE, PACCUMTAHHOE HAa YCTAaHOBKY 64 s4eeKk BaKyyMHBIX
BBIKJIIOUYATEIICH

2.6. KomunuectBo orxomamux jimHuA - 330 kB - 6; 110 xB - 10
2.7. TIA mpunsTta npu Konuyectse npucoenunenunit 330 kB 6onee qByx

Metoanyeckue ykazanus K BoinojiHeHuio CP-3

Ilo 3amanHOM cxeMe puc. 1 B COOTBETCTBHUH C 3aIaHHbIM BApUAHTOM OIPECACIIUTE:

1) ONTUMAJIBHOC PACHPCACIICHUEC AaKTHUBHBIX MOIITHOCTEM rée’HeparopoB C€ Y4UYCTOM IOTCPb
MOIIMHOCTH, 0e3 yda€Tta MHOTEPb MOIMHOCTU B PACHPCACIIUTCIBHBIX CETAX MNPOMBIIIJICHHOT'O
OHEpProys3jia IMHIpu pa3jindHbIX YCIOBUAX CBA3U C 3HepFOCHCTeMOﬁ pexumMax METOAOM
MOCJICAOBATCIIbHOTO YTAXKCICHUA IIYTEM COIIOCTABJIICHUSA PACUYCTHBIX 3HAYCHUM KO3(1)(1)I/II_II/IGHT3
3alraca yCTOﬁ‘-IPIBOCTPI C HOPMATUBHBIMHA 3HAYCHUAMMU.
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Puc. 1.1. Cxema cucTteMbl 3JIEKTPOCHA0KEHNS TPOMBIIIJIEHHOTO MPEANPHUATHS ¢ COOCTBEHHBIMU
HMCTOYHUKAMHU 3JIEKTPOIHEPTUU

Pacuer Ha npumepe BapuanTa Ne 21

ITo ucxomubiM manabM Bapuanta Ne 21 (mpui. 1, 2, 3) Ha4ePTUTH CXEMY AJIEKTPOCHAOKEHUS B
I[IBK «KATPAH».

1. Onpenenuth ONTUMAIBHOE pAcIpe/ieieHHe MOUIHOCTEH MeXay reHeparopamMu COOCTBEHHBIX
ANIEKTPOCTAHIIMNA MPOMBIIIJIEHHOTO TIPEITPUSITHSL.

Bo Bknazake «I'eneparops» («Pacuér» — «llapamerpsi» — «l'eHepaTopbl») YCTAaHOBUTD (hIasKOK
«Y4uTBIBaTh CE0ECTOMMOCTh Ha KaXJIOM OTPE3KEe XapaKTePUCTUKH», 0053aTeNbHO BO BKJIAJKE
«lunamuka» toro xe okHa «[lapameTpsl pacuera» cOpoCUTh Bce (IIaXKKHU.

B oxnme «Ontummsamus» (puc. 2) («Ontummsarmus» — «OnTuMuzanuss M0  aKTUBHOM
MOIITHOCTHY):

- BO BKJIaAKe «ONTUMHU3AIKMS YCTAHOBUTH «Y CJIIOBUS CBSI3H C DHEProcuctemMoin» - «C 525»;

- Bo BKIaake «Ontummzanusy» ycTaHoBUTh «CtouMocTh | kBT-uac» siekTposHepruu B
COOTBETCTBUHU C npuiioxkenueM Ne2 — 2,82 py0.;

-Bo BKIagke «ONTUMU3ALKA» YCTAHOBUTH OTPAaHMYEHHS IO TMPHUEMY MOIIHOCTH U3
sHeprocucteMbl - «PaBHO: 351» (orpaHuueHuss Mo MpPUEMy MOIIHOCTH U3 DHEPrOCHUCTEMBI
OTIPEICIIAIOTCA aBTOMATHUECKH );
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[ Onmamasaes [ e

T
[ OATHMHIALMA | CaoicTea raHapaTopos ]

OCHORHEIE NOESZETAN, 00 ONTHHHIBLMK

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

C SHEpMICHCT B HaHI

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

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

2E2 e

DrpaHHYRHHA
[—j SATOAT b HE HHMODT h JATPATH HA FEHEQALH I—
Famso = ANEETPOIHEDIAM pye SNEETPOIHEEMMK i Py
123 il WBT InTPATH HE NEpEAAMY o
ANSHTPOIHERIHH F pye. Dol by L] pys
CINTHMHAWPOEETE

OeHOBHEIE MOKESATEMY MOCME 0N TSR

M . Cyrarapsad Harpyake F BT CofcTeeHHos npovzenacTeo|l MBT

OnTHrszELME © YYETOM NOTERE MoTpabns Hz MoTapw 3nexTROIHERRMMH
FHEPNOCHCTEMY F hiEiT B pACNpans n-Te N bHuX 05T 0 MET

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

HnpowsHHER ONTHMMSBLKE

rk'.'MB:E'.CIE'HHHE' SATRATE HE SECNNYATALEE) SHEQrOCECTErMB B AAHHOM PEXMME, B TeUSHMHM 1 YBCA

ITOAT HE HHNOET h JaTpoTE HA FEHEPALM [
ANSKTOEHE0THN PUs. FNEKTPOAHEPIHH [
Harpyaka
IBTPATH HE NEPRIAMY
AR T PO BHEPIHM ﬁ Pyt LR E R R AT K pys
I — — — — — —— - —

Puc. 2. 3amanue yclioBHiA CBS3U ¢ SHEPTOCHCTEMOM

-Bo BKiamke «CBoicTBa TEHEpPAaTOPOB» 3aJaTh TEXHUKO-DKOHOMHYECKHE MOJCTH  JUIS
reHepatopoB: ['1 - 2xT-20 (mamee mo tekcty — 11 u 2I'1), ['2 - TB®-63, I's - T-20 (puc. 3) B
COOTBETCTBUU C TIpHiIokeHneM Ne 4.

Ontusmsausns L2

OnTHMMZaLMA CEoicTER rEHEpaTOpoR

Cxeria MpoekTa
Hopaa coera =

[edepatop

+ | noseEuTs
KADAKTEPHCTHEY

.| yasauTe
KRPEKTEOMCTHEY

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

howHoCT 15 17 8 19 20

Pacoa (115 125 135 140 145 150

CromocTy 270 272 274 269 267 267

4 .

CUWBCTRYIOWSA HArpYaKka FeHepaTops FeroreHryeMas HErpYaKa redeparopsa
B (—
1 — =

Puc. 3. 3ananue TEXHUKO-2KOHOMUYECKUX XapaKTEPUCTUK '€HEPATOPOB

Haxatb KHOIIKY «OHTI/IMI/IE}I/IpOBaTL» (onpe,ueneHI/Ie ONTUMAJIBHOTO pacCIpeacICHUs MOIITHOCTEM
MCXKIAY UICTOYHUKAMU 0e3 yde€Tta noTepb MOIJ_IHOCTI/I). B PE3YJIbTATEC PACUCTA IMOJYYUM 3HAUCHUS B
nojisax «CoOCTBEHHOE MMPOU3BOACTBO», ((HOTepI/I QJICKTPOSHECPTHUU B PACIIPCACITIUTCIIBHBIX CCTAXY,
((3anaTLI Ha UMIIOPT SJICKTPOSIHCPIUN), ((3anaTI>I Ha TCHECpAallUIO 3JICKTPOSHCPIrUN», ((3anaTI>I
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Ha Iiepefady JJIEKTPOIHEPrUm», «PexoMeHyemass Harpyska
reHepaTopoBy (puc. 4).

Hanee, 3anaB mwar 1 MBt u HaxaB kHONKy «JloonTumuzanus», OINpPENEIUTb ONTUMAIbHOE
pacrpeneneHue MOITHOCTEW MEKly T€HEPATOpaMU IIPOMBILUIEHHBIX IEKTPOCTAHLIUNA C Y4ETOM
MOTEPh AKTUBHOM MOIIHOCTH B pPAacCIpeIeTUTEeNbHBIX CETAX CHUCTEMbI JJIEKTPOCHAOKEHUS
npeanpusTHs yepHoi MeTayurypruu. [1lo pesynpraraM pacdera 3adMKCHPOBATh TE K€ 3HAUCHHS.
Onpenenuth 3HaUEHUS MOKa3aTeNel Al CYIIECTBYIOLIErO PEXKUMA.

JUIs Ka)kJIOTO 3HAYEHUsS MOIHOCTH, MMPUHUMAEMON W3 3HeprocucremMsl, T.e. 351 — 395 MBT, ¢
marom | MBT noBTOputh pacuersl. [lonydenHbie 3HaUeHUs CBECTH B Ta0I. 1 — 2.

- .
OnTumMuzayma | ? ﬂ:h]
-

ONTUMHZELMA l CeOMCTEA reHEpaTOpoE ]

«CymmapHbie 3arpatbl» U

DJCHOBHEBIE NOKAZATENW, 00 ONTUMMSALMK:

CymMapHas Harpyaka [434.34271193270 MBT

HCcnoeWa cEAzM
C IHEPrOCHCT EMAEMK;

CogcteeHHoe npowseoncrteo 1106351035888 MBT

|c 34 j MoTpesneHue Mz - MoTepu 3NeKTPOIHERTMK
SHEProCHETEMbI 329.45490602287 KABT E PACMPEAE M T e bHbX CETAX B.807297679023E hABT
cToWMocTe 1 KET*uac
2.82 pys
’ MEUEEAEHHEIE 2ATPATE HE KCMNYATALMID SHEQrOCUCTEMEl B ASHHOM PEXUME, B TEUEHUM 1 yaca.
OFpaHHYEHMA:
; - 3aTOATE HE MMNOPT 3aTpaTel HAa FeHEPAELMHI IiP
|PaBHO. J ANERTPOEHEpMM 929062,8349545¢C pys. ANEKTPOHEpMM 201038,2960001: pYE.

323 il MBT

3aTpaTe Ha Nnepeaady
BNEKTROAHEPMHM 16376,57945484E yg

JCHOBHEBIE NOKAZATENW, NOCNE ONTHMIAZELLAM:

CyrrapHee 2atpaTtel [1146477.710439: pys.

M 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
aﬂTpﬂTbl Ha nepeansyy = CUG D EETa

anexrpoaeprn [16420.833770862 pys Yrrap paTel [1148531,7434480 5

Harpyzka

Puc. 4. OHTI/IMI/ISaI_[I/IH peXxuMa CUCTEMBIL 3J'I€KTpOCHa6)KeHI/IH IIPOMBIIIJICHHOT'O ITPCAIIPUATHA

[

Taobnuua 1
PesynbTathl pacyera
CobcTBeHH 3arpatbl
[Ipuem u3 3aTpatbl Ha 3aTpathl Ha
CUCTEMBHI, ¢ Horep npueM 3/3, Ha reHepaIuio CymmapHeIe
MBr npousBojc | u, MBT DY6. nepenaqy 5/5, pyo. 3arpartsl, pyo.
TBO, MBT 3/3, pyo. ’
CyniecTByronmi pexxum
360 | 111,342 [ 3,911 | 1024605,07 | 11029,26 | 201550,63 1237184,96
OnTuManbHbIM pexxuM 0e3 ydera 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
395 | 76,31 | 4,603 | 111598577 | 12980,85 | 158881,78 | 12878484
OnTUMaNbHBIN PEXKUM C YYETOM NOTEPD
351 120,351 | 3,769 | 1000857,74 | 10627,48 211150 1222635,22
352 119,349 | 3,782 | 1003505,31 | 1066593 | 209890,93 1224062,17
353 118,349 3.8 1006141,94 | 10716,11 | 208635,38 1225493,43
354 117,35 | 3,818 | 1008776,89 | 10766,81 | 208055,33 1227599,03
355 116,348 | 3,832 | 1011421,93 | 10806,06 | 206800,69 1229028,68
356 115,346 | 3,846 | 1014064,45 | 10845,72 | 205463,16 1230373,33
357 114344 | 3,86 | 1016704,44 | 10885,82 | 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 | 1113434 | 202380,87 1240687,06
395 76,31 4,603 | 1115985,77 | 12980,85 | 158881,78 1287848,4
Tabmumna 2
PexomenyeMble 3HaUYEHUS 3arpy3Ku T€HEPATOPOB
I, I, I's, L4, 1T, 2T,
Mpuemus | g | MBr | MBr | MBr | MBr |2 MBT|Te MBrl gy
CUCTEMEI, » "
MBT OnTuManbHBIN peXUM 0e3 yuera OnTtuManbHbId PEXUM C YIETOM
IIOTEPH II0TEPh
360 20 60 20 20 20 60 20 20
351 20 60 20 19 20 60 20 20
352 20 60 19 19 20 60 19 19
353 20 59 19 19 20 59 19 19
354 20 58 19 19 19 59 19 19
355 20 57 19 19 18 59 19 19
356 20 56 19 19 18 59 19 18
357 20 55 19 19 18 59 18 18
358 20 54 19 19 15 59 19 19
359 20 53 19 19 14 59 19 19
360 20 52 19 19 20 52 19 19
361 20 60 20 20 20 60 20 20
395 13 37 13 | 13 13 37 | 13 | 13
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TexXHUKO-IKOHOMHYECKUE MOJIENTU TeHEPATOPOB

PHOM:6MBT

P, MBT 4 5 6

Do, M° 44 47 50

S, py6./m° 234 235 233
PHOM:]-Z MBT

P, MBt 8 9 10 11 12

Do, M° 61 65 69 74 77

S, py6./m° 351 358 342 347 354
PHOM: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
Piov = 32 MBT

P, MBTt 14 18 20 24 26 30

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

S, py6./m° 240 | 240 | 232 | 245 | 241 | 234
Puov = 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
Puov = 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
Puov = 100 MBT

P, MBTt 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

ITpunoxxenne Ned

34



