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Pabouas mporpamma cocrasiiera Ha ocHose @PI'OC BO - marucTparypa 10 HanpapJICHHIO

noarotoske 13.04.02 DekTposHepreTHKA 1 HIEKTPOTeXHIKA (TprKka3 MunoOprayku Poccru o1
28.02.2018 r. Ne 147)
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u ogo0penHa s peanusarnuu B 2026 - 2027
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKECHHS MPOMBIILICHHBIX MPEATPUITHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u oJo0penHa s peanusaruu B 2027 - 2028
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKESHUS MPOMBIILICHHBIX MPEATPUITHN

IIporokomor 20 1. Ne

3aB. kadempoii A.B. EapraHOBa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM
qyuce:
— KOHTaKTHas paborta — 57,2 akaj. 4acoB:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB;
— caMocTosTenbHas padora — 15,1 akan. yacos;
— IOJIFOTOBKA K AK3aMeHy — 35,7 akaj. 4acos;
— B (hopMe MpakTUYECKOM moaroToBku — 0 akaj. Jyac;,

®dopma aTTecTalUy - SK3aMEH

AynutopHast ) =
o | xouraxTHas pabora E 3 dopma TEKyIIEero
Pasyen/ Tema % (B akaz. yacax) E E{ Bun 5 KOHTPOJISI Kon
S 3 © | camocTosTeNEHOM | yCIIEBAEMOCTH U
JIACIMTUTHHBI 5 [ . | xommeTeHUK
@) 2 £ padoThI MIPOMEKYTOUHOM
Tex mab. [ mpaxr. zZ'9 aTTecTaluu
“| 3an. 3aH. | Q &
1. Pazgen 1
11 CymectByomiee
o st
TICKTpOSHep 11| 2 2 TK-5.2,
TIOHSTHS, CTPYKTYPBI K5 3
MPOrPaMMHBIX  TPOJYKTOB,
00J1acTh IPUMEHEHHUS
HWroro no pazaeny 2 2
2. Paznen 2
2.1 [Iporpammuoe
obecrieyeHue Ui pEIIeHUS
giﬂeil; O0DHE BreTI/IKI/I'06MCTI/I TK-5.1,
PICTOpII)/ISI b COBpC.MCHHble ! 2 4 MIR-5.2,
CAIIP, ocHoBHBEIE 00IacTH TK-5.3
TPUMEHEHUsI u
BO3MOYKHOCTH
Wroro no pazneny 2 4
3. Paznen 3
3.1 IIporpamMmHEIe Brimonnenne CP- IIK-5.1,
NpOAYKTHl  anst  pacuera| 1 2 4 4 1, moAroTOBKA K CP-1, AKP-1 TIK-5.2,
CBETOTEXHUYECKOU YacTu AKP-1 T1K-5.3
Wroro no pazaeny 2 4 2
4. Paznen 4
4.1 OcoGenHoctu paboTHI € Brmonsere CP- IK-5.1,
H'O P 1 4 6 4 2, IOATOTOBKA K CP-2, AKP-1 TIK-5.2,
B DJICKTPOIHEPTETHKE AKP-1 K53
Uroro no pazaeny 4 6 2
5. Paznen 5
5.1 3d mpoekrupoBaHue u HoroToBKa K TIK-5.1,
MOJIETTUPOBaHIE B| 1 2 2 2 A AKP-1 T1K-5.2,
AKP-1
JJIEKTPOIHEPIETUKE T1K-5.3
Hroro no pazaeny 2 2 2




6. Pasznen 6

6.1 IIporpammHoe
obecrieyeHue pacuera U Bhmonsexne CP- K-5.1
OITHMH3AI KA POKIMOB| 4 6 18 5,1 | 3, moaroroBka k CP-3, AKP-1 TIK-5.2,
CHCTEM DJICKTPOCHAOKCHUSI AKP-1 K53
U DIIEKTPOIHEPreTUUCCKUX '
CHUCTEM
Htoro no pasueny 6 18 51
7. TIpoMexyTouHast aTTeCcTaIus

IToaroroBka k IK-5.1,
7.1 TloaroToBka K 3k3ameny | 1 3111<3aMeH SK3aMeH TIK-5.2,

Y TK-5.3

Uroro mo pazneny
Hroro 3a cemectp 18 36 15,1 DK3aMeH
Hroro no pucnumnnuae 18 36 15,1 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peayiM3anM  MPEAYCMOTPEHHBIX BHJOB Y4eOHOM pabOTBI B KadyecTBE
06p2130BaTeJ'IBHBIX TCXHOHOI‘I/Iﬁ B HpeHOI[aBaHI/II/I JOUCIHUITIIINHBI «HporpaMMHoe O6€CH€‘-I€HI/IG B
JJICKTPOIHEPIETHKE»  HMCIOJB3YIOTCS  TPAJAWLIMOHHAS W MOJYJIbHO-KOMIIETEHTHOCTHAsS
TCXHOJIOTHUH.

[lepemaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH ©  (OPMHUPOBAHHE OCHOBHBIX
npencTaBieHuil mo Kypey «lIporpammHoe obecrieueHUE B AIEKTPOIHEPTETUKEY MPOUCXOTUT C
HCII0JIb30BaHUEM MYJIBTUMEIUIHHOTO 000pyI0BaAHUS.

[Tpu nmpoBeaeHNH MPAKTHUECKUX 3aHATHUAX UCIOIB3YIOTCS padoTa B KOMaH/E U METOMIbBI
IT.

CamocrosiTenbHast paboTa CTUMYJIHPYET CTYACHTOB B MIPOIECCE MOATOTOBKH JIOMAIITHUX
3aJlaHUM, TIPH PEIICHUY 3aJ1a4 Ha MPAKTHYCCKUX 3aHITHSAX, IPH MOATOTOBKE K KOHTPOJBHBIM
pabdoTaM M UTOrOBOH aTTECTALINH.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Mypomues, . FO. Maremarunueckoe obecnieuenue CAIIP : yuebnoe nocobue / 1. O.
Mypowmres, U. B. Tropun. — 2-¢ uzn. nepepad. u gon. — Cankr-IlerepOypr : Jlans, 2014. — 464
c. — ISBN 978-5-8114-1573-1. — TexkcT : neKTpoHHbIH // JlaHb : 37eKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/42192 (nara oOparienus: 04.03.2025). —
PexxuMm poctyna: 1uis aBTOpPH3. 1OJIb30BaTENEH.

0) lonoHuTeEIBHAS TUTEPaATypa:

1. Menuxkos, A. B. Teopust HaJ1e:KHOCTH 3JIEMEHTOB IEKTPOTEXHUUECKUX KOMIUIEKCOB U
CHCTEM 3JIEKTpOoCHaOXeHus : yuyeOHoe mocodue / A. B. Menukos. - Boarorpan : ®I'bOY BO
Bonrorpaackuii [AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - Tekcr : anexkrponnsii. - URL:
https://znanium.com/catalog/product/1087875  (mata oOpamenus: 04.03.2025). — Pexum
JOCTyTa: 1O HOJIUCKE.

2. KuproxuH, H0.A. [IpoexkTupoBaHue CHIIOBBIX BBICOKOYACTOTHBIX TPaHC(HOPMATOPOB :
moHorpadus / FO.A. Kuproxun, B.C. CrenanoB, C.A. ApmuHoB. - MockBa ; Bomorna :
Nndpa-Unmxenepus, 2019. - 152 c. - ISBN 978-5-9729-0312-2. - Tekcer : snexkrponHsIit. - URL:
https://znanium.com/catalog/product/1053407 (mara o6pamenus: 04.03.2025). — Pexum
JI0CTyTa: IO IOJIITUCKE.

3. TpemsicoB, B.A. Teopust HaJe:)KHOCTH B 3HepreTrke. Haje)KHOCTh CHCTEM T'eHepaIuH,
UCTIONIB3YIOUIMX BETPOBYIO M COJTHEUHYIO dHepruro : ydeb. mocobdue / B.A. Tpewmscos, T.B.
Kpugenko. - Kpacuosipck : Cu6. penep. yu-1, 2017. - 164 c. - ISBN 978-5-7638-3749-0. - Texkcr :

anektponHbii. - URL: https://znanium.com/catalog/product/1031885 (mata oOpateHus:
04.03.2025). — Pexxum gocTyma: 1o MmoAmucKe.
4. Kypnan «BecTHuK IOYpI'Y. Cepus «OHepreTuka»

https://www.powervestniksusu.ru/index.php/PVS
5. KypHan «DeKTpoTeXHUYeCKUEe CHCTEMBI i KOMIUTEKChD» http://esik.magtu.ru/ru/

B) MeTonuyeckue ykazaHus:
Metoanueckue yka3aHus PUBEIEHBI B puiioxkeHnu 3 kK PI1/]


https://e.lanbook.com/book/42192
https://znanium.com/catalog/product/1087875
https://znanium.com/catalog/product/1053407
https://znanium.com/catalog/product/1031885
https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

HanmenoBanue .
o Ne torosopa Cpoxk neiicTBuUS TULIEH3UU
LibreOffice cB00O1HO pacmpocTpansemoe [10 OeccpodHo
MS Office 2007 cB0OOAHO pactpocTpansemoe [10 O6eccpouHo
Professional JIHO pactipoctp p
7Zip Ne 135 ot 17.09.2007 0ecCpovHO
STATISTICA B.6 |cBOOOHO pacnpocTpansiemoe [10 0ECCPOYHO
MathCAD v.15 K-139-08 ot 22.12.2008 0ECCPOYHO
MS SQL Server
Management J1-1662-13 o1 22.11.2013 6eccpouHo
Studio
Autodesk AutoCad cB00OTHO pactpoctpansemoe [10 0eCcCpovHO
2011 Master Suite AIHO pacipoctp P
ACKOH Komnac
3D 516 K-526-11 o1 22.11.2011 0eCcCpOvHO
Adobe Reader J1-261-17 ot 16.03.2017 0eccpodHo
FAR Manager cB0001HO pacrpocTtpansemoe [10 OECCPOUHO
cB00OAHO pacnpocTpansemoe [10 06eccpoyHO
IIpodeccnonanbHbie 0a3bl TaAHHBIX U HHGOPMALIMOHHBIE CIPABOYHbIE CHCTEMbI
Hazpanue kypca Ccpuika
OnextpoHHble pecypebl 6ubanorexku MI'TY um. I'.H. https://host.megaprolib.net/ MPO109/Web
Hocosa
Poccwuiickas ['ocynapctBennas oubnmoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/
HanmonanpHas nH(POPMAITMOHHO-aHATUTHYECKAs
cucrema —  Poccuiickuii  wmHmekc — Hayunoro|URL: https://elibrary.ru/project risc.asp
uutupoBanus (PYTHILI)
OnekTpoHHass 0a3a MepUOAMYECKUX u3dAaHuil East - .
View Information Services, OOO «MBUC» https://dlib.eastview.com/

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)



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

1. YueOHble ayauTOpUM Ui TPOBEACHUS JIEKUMOHHBIX M TPAKTHUYECKUX 3aHATHUH,
IPYNIIOBBIX M HWHAUBUAYAJIbHBIX KOHCYJIbTALMM, TEKYILEro KOHTPOJIS U IPOMEXKYTOUHOH
aTTeCTalyu - 10CKa, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

2. IlomemeHus [uid CaMOCTOATENBHOM paboThl OOy4aromuxcs - IEepCOHANIbHbIC
kommeoTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M C JOCTYIIOM B DIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENbHYIO CPEly YHUBEPCUTETA.

3. Tlomemenue pans XpaHeHHs W TNPO(UIAKTUYECKOTO OOCITYXHBaHUA y4eOHOTO
000pyn0OBaHMs - CTEIUIAXKHU, CeHdbI I XpaHeHUs yaeOHOro 000pya0BaHus.
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MNPUJIOKEHHE 1
(oGs3aTenbHOR)

YueOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yaromuxcs

[To muctummae «lIporpammHOe obecriedeHHEe B JIIEKTPOIHEPTETHUKE» TMPEIYCMOTPEHO
NPOBE/ICHUE AaYJAUTOPHOW KOHTPOJIBHOH pPa0OTBI W 6 WHIWBUAYAIbHBIX 33JaHUN IS
o0yyJaromxcs.

AyauTopHasi KOHTpoJbHasi padora (AKP):

1. HasoBure, Kakue H3MEpUTENbHbIE NPUOOPHI M NPUOOPHI ydeTa JOJDKHBI OBITh
yCTaHOBJIEHBI Ha npucoeanHenun BJI 220 kB?

2. HazoBute, Kkakue u3MEpUTENbHBIE NPUOOPHI W TPUOOPHI ydeTa MJOJDKHBI OBITh
ycTaHoBJIeHbI Ha ipucoenuHennu KJI 6 kB?

3. HazoBute, kakwe wu3MepHTENbHBIE NPUOOPHI W MPHUOOPHI ydeTa JOJDKHBI OBITH
ycraHoBieHsl Ha npucoenqunenn TCH (BBog BH)?

4. Ha3zoBuTe, Kakue H3MEpUTENbHbIE NPUOOPbl M NPUOOpHI YydeTa JOJKHBI OBbITh
YCTaHOBJIEHBI HA TPUCOEIMHEHUH CUHXPOHHOIO JIBUraTeNsl HanpsbKeHueM Beie 1 kB?

5. HasoBure, kakue u3MepUTENIbHbIE NPUOOpPHl M NPUOOPHI YydeTa JOJIKHBI ObITH
YCTaHOBJICHBI Ha MPHCOSAMHEHUU CUJIOBOTO TpaHcopmaTopa C paciierieHHo oomotkoir HH
(BBOJI HU3KOI'O HAIIPSKEHUS)?

6. Kakyro cxemy momxHa npemnoxkuts CAIIP B cooTBeTcTBUHM ¢ TpeOOBaHUSIMHU HOPM
MPOEKTUPOBAHUSA I  paclpeleNuTesbHOoro ycrpoiictea BH  mpoxomgHoil mnoactaHuuu
HanpsbkeHueM 35 kB ¢ 4 npucoenunenusaMu, npu yciaoBuu, yTo Ha PY npennonaratorcst yacteie
KoMMyTaluu Tpanchopmaropa? HazoBute HOMEp U MOJIHOE Ha3BaHUE CXEMBI.

7. Kakyto cxemy nomxna npemtoxuts CAIIP B cooTBeTcTBUM C TpeOOBaHUSMH HOPM
MPOEKTUPOBAHUA JUISl  paClpelesuTeNIbHOro ycrporictBa BH  TpaH3uTHONW moacTaHUuuH
HanpspkeHueM 35 kB ¢ 6 npucoenunennsimu? Ha3oBure HOMEp U NOJIHOE HA3BAHUE CXEMBI.

8. Kaxkyro cxemy momxHa npemtoxute CAIIP B cooTBeTCTBUU ¢ TpeOOBaHUSAMHU HOPM
IIPOEKTUPOBAHUS ISl pacpenennTenbHoro yerpoictsa CH y310B0o# NOACTaHIIMK HAIPSKEHUEM
110 kB ¢ 5 npucoepunenusimu? HazoBute HOMEp U TMOTHOE HA3BaHUE CXEMBI.

9. Kakyto cxemy nomxna npemtoxuts CAIIP B cooTBeTcTBUM C TpeOOBaHUSMH HOPM
MPOEKTUPOBAHUSA JIJIS PaCIpeeauTenbHOoro ycrporcrsa BH y310Boi noacTaHuny HaOpsiKEHUEM
110 kB ¢ 12 npucoenunenusmu? Ha3oBuTte HOMep U MOJHOE Ha3BaHUE CXEMBI.

10. Kakyro cxemy gomkaa npemnoxutsh CAIIP B cooTBeTcTBHE ¢ TpeOOBAHHUSIMH HOPM
IIPOEKTUPOBAHMUS ISl pacpeesnTenbHoro yerpoicrsa BH y310Bo# noacTaniym HanpspkeHUEM
220 xB ¢ 4 npucoennaenusmu? HazoBute HOMEp U TIOJTHOE Ha3BaHUE CXEMBI.

11






13.

Kaxas 13 cxeM BbIIOJIHEHA BEPHO:

a) 0) B)
I I I
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7 7 ~—
— ] — ] Y
14.  Kakas u3 cxeM BBITNIOJHEHA BEPHO:
a) 0) B)
10 B ax 10 KB [e17]] 0B ar .
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15.  Kakas u3 cxeM BBIIOJIHEHA BEPHO:
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110 kB
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16. Kaxkast n3 cxeM BBIIIOJIHEHA BCPHO:

1c 2c 1c 2c 1c 2c

|||—\
|||—\
I

17.  KPYVY c BepxHUM BBO/IOM COOPHBIX IIUH U HUKHUM PaCIOI0KEHUEM
LIIMHHOI'O OTCEKA COOTBETCTBYET CXEMa 3aIllOJTHEHMS:

a) 6) B) r)

s

s

|
X .

18. KPY ¢ BepxHuM BBOJOM COOpPHBIX IIHH ¥ BEPXHUM
PaCTONIOKEHUEM IIMHHOTO OTCEKa COOTBETCTBYET CXE€Ma 3aIlOJTHCHUS

a) 0) B) r)

i AN
Y

—&—>
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f@ S

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

a) 630 A
6) 1000 A
B) 1600 A
r) 2000 A

a) 630 A

—&—>

19.

6)

N
Y

1

KPY BCPXHHUM PACIIOJIOKCHHUEM HNIMHHOI'O OTCEKa ¢ BBOJAOM IIWH
CHHU3Y COOTBCTCTBYCT CXCMa 3aIlIOJIHCHUA:

—&—>

i-<e 5

20.
6)

KCO cootBeTcTBYET cxe€Ma 3a0JHEHUSA:

>

—&

21.

Beikirovareneit Ha PY 10 kB¢ l,,0=126 kAu T,=0,07 c

22.

23.

B)

B)

Y

A

r)

1

r)

1

MuHUMAaIbHO JONYCTUMBIM TOK OTKJIIOYEHHUS MOMKET OBbITh Yy

MUHHUMaNBHO JOMYCTUMBIH HOMUHAJIBHBIA TOK BBIKJIIOYATENS Ha
BBOJIe 10 kB cuioBoro tpancdopmaropa TPJIH-25000/110 cocrasnser:

MuHUMaIbHO JONYCTUMBI HOMHHAJIBHBIA TOK BBIKJIIOYATEIS Ha
BBozie 110 kB cunosoro tpancpopmaropa TPJIH-25000/110 cocrasnser:

15



6) 1000 A
B) 1600 A
r) 2000 A

24.  MUHHMAJIBHO JOITYCTUMBIN TOK 3JIEKTPOAUHAMHYECKON CTOHKOCTH
MOXeT ObITh y BoiKiItouareneid Ha PY 220 kB c 0 =21 kAuT,=0,02 c
a) 20 kA
0) 25 kA
B) 31,5 kA
r) 50 KA

25. MuUHUMaIBbHO JOIMYCTUMBIH TOK OTKJIIOUEHHUS MOXKET OBITh Y
Beixroyareneil Ha PY 220 kB e l,0=21 xAuT,=0,02 c
a) 35 kA
0) 50 kA
B) 102 kA
r) 125 kA

26.  MUHHMAIBHO JOITYCTUMBIN TOK 3JIEKTPOANHAMHYECKON CTOHKOCTH
MO3KeT ObITh y BbIkIouareneii Ha PY 10 kB c 1,0 =126 kAuT,=0,07c
a) 35 kA
6) 50 kKA
B) 102 kA
r) 125 KA

IIpumepHbIe camocToOsITEIbHbIE PA0OTHI:
CP-1 «CAIIP cBeTOTEXHHYECKON YACTH JIEKTPOYCTAHOBOK)

OcylecTBUTh pacdyeT MPOKEKTOPHOTO OCBELIEHUS OTKPBITOIO PACHpPENEIUTENbHO
yerpoiictBa nojactanuuu 110/10 kB ¢ ucnons3oBanueM mporpammuoro obecnedenus Dialux,
€CJIM IUIaH MOJICTAHIMM MpPHUBEAECH Ha pucyHke. [IpuBecTu miaH paccTaHOBKU MPOXKEKTOPHBIX
MauT, YKa3aTh TUIIbl CBETHJIBHUKOB U JaMIl. [IpuBecTy miaH ¢ n300pa’keHueM U30JIUHHHA.

16



Ef OPY-110 kB
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CP-2 «CAIIP cxem pacnpeeuTeJbHBIX YCTPOMCTB 3J1eKTPOCTAHIMI M MOJACTAHIHII»

Ha ocHoBanun texunyeckoro 3amanus ¢ ucrnonb3oBanneM CAIIP «OPY CAD» u «3PY

CADw:

- pacCunTaTh TCXHUKO-O9KOHOMHNYECCKHUEC IMOKA3aTCIIN,
- BBI6paTB ONTUMAJIBHYIO  CXCMY  PACHPCACIUTCIIBHOIO YCTpOﬁCTBa rJ1aBHOM

MMOHHU3UTEIBLHON ITOCTaHINM;

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

- pa3paboTarh onHoNMUHENHHY0 cxemy ['TII;

- OCYHIECTBUTH PacdeT TOKOB KOPOTKOT'O 3aMbIKAHHS;

- OCYILIECTBUTH BBIOOD U NpoBepKy obopynosanus PY BH u HH;
- CIPOEKTHPOBATH COOCTBEHHBIE HYX/IbI 10/ICTAHIIUH.

1. O6mas xapakTepuCTHKA PaiioHa pa3MelleHHs MOACTAHIINU

Mectopacnonoxenue [1C VYpan
Penbed mmomanku I[1C PaBHuHHEBIN
I'pyHTHI Cyrnunku

2. Texunueckue nokaszarenu [1C
MouHocTh TpanchopMaTopoB 40 MBA
Tun 1 KoJM4ecTBO TpaHC(HOPMATOPOB 2xTPJIH-40000/110
I'maBHBIE CXEMBI JICKTPUUECKUX COCTMHEHUN OpnunapHas
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CCKIIMOHUPOBAHHAsA

2.4. KomuyecTtBo npucoeanHeHui Ha ctopone BH 6
2.5. 3PY-10kB - 4-x CEKIMOHHOE, PacCYMNTaHHOE HA YCTAHOBKY 52 sUeeK BaKyyMHBIX
BBIKJIFOYATEIIEH

2.6. KomugectBo orxomsumx JuHul - 4 BJI
2.7. TIA npunsara npu konudectse npucoeaunHenuit 110 kB 6onee npyx

CP-3 «OnTumu3anus pes;kKuMoB padoThl CUCTEM IJIEKTPOCHAOKEHH S ¢ COOCTBEHHBIMH
HCTOYHUKAMH JI€KTPOIHEPTrUID)

Jlis  3agaHHONW  CXEMBI  JJIGKTPOCHAOXKEHHS ¢  COOCTBEHHBIMH  UCTOYHHKAMU
3JIEKTPOIHEPrUH, OCYIIECTBUTH MOUCK ONTHUMAJIBHOIO PACHpPEAENICHUs] aKTUBHBIX MOIIHOCTEN
Mexnay reneparopamu snektpoctaniuii B [IBK «KATPAH», ecnu TeXHUKO-3KOHOMUYECKHE
MOJIeJIH TYpOOTreHEPaTOPOB UMEIOT CIICAYIOIINN BU/I:

TexHUKO-DKOHOMUYECKUE MOJIENIA T€HEPaTOPOB

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, MBr 14 18 20 24 26 30
Do, M° 177 195 205 220 229 235
S, py6./m° 240 240 232 245 241 234
Py = 40 MBT
P, MBT 25 | 27 [ 29 | 30 | 32 | 3 | 39 | 40
Do, M° 163 | 171 | 176 | 182 | 188 | 201 | 212 | 216
S, py6./m° 331 | 335 | 337 | 336 | 332 | 330 | 330 | 329
Py = 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
Pyon = 100 MBT
P, MBT 82 | 85 | 8 | 88 | 90 | 92 [ 95 | 100
Do, M° 217 | 225 | 229 | 234 | 237 | 248 | 250 | 265
S, py6./m° 321 | 325 | 325 | 333 | 330 | 329 | 327 | 326

IlepeyeHb BOPOCOB /ISl IPOMEKYTOYHOM aTTECTALUM:

1. Ilepeuncnure oCHOBHBIE LienM aBToMaru3auuu npoektupoBanus COC. C noMoipro
INPUMEHEHHS KaKUX TEXHOJIOTUH X MOXKHO JOCTUYb?
2. JlaliTe ompeneneHHe IMOHATUSAM: IPOCKTHBIE ONepaunus W TpOoLeaypa, HMPOCKTHHIE
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pellIeHne U MapuIpyT, 3Tal U CTaAMs IPOEKTUPOBAHUS.

3. Kakwue BubI MPOCKTHBIX MPOIIEAYP MOTYT OBITh HCTOb30BaHbl B CAIIP?

4. Kakue sTambl BXOAAT B THIOBYIO cxemy mpoekTupoBanusi? IlpuBeaure mx obnacth
HA3HAYCHHS] U OCHOBHBIE (DYHKIIMH.

5. Kakue TunoBsie 3aja4i aBTOMATU3AIMN TPOESKTUpOoBaHus xapakTepHsl st OPY CAD
u 3PY CAD?

6. B uémM 0COOEHHOCTH MapajuIeIbHOTO (CMEIIAHHOTO MpOeKTUpoBaHusA)? s Kakux
SHEPreTU4eCKUX 00BEKTOB €r0 MOKHO IPUMEHUTH?

7. Ilepeuncaure nmpeumymiectBa u Hepoctatku Texnonmorun CAD/ CAM/CAE. B uém
3aKIJIIOYAI0TCS OCHOBHBIE TPYJHOCTH UX BHEJIPEHHUSI B 3JICKTPOIHEPreTHKE?

8. Kakumu cBoiicTBaMM  00JIaaeT CUCTeMa  DJCKTPOCHAOKEHUS KaK  OOBEKT
npoektupoBanua? Kak onu BnusatoT Ha cozaanue CAIIP?

9. Kakue 3agaun CAIIP OPY CAD u 3PY CAD otHOCsTCS K (hopMaITM3yeMbIM, a KaKue —
K TpyaHo gopmanuzyembiM? Kakue npumensitorcst pexumsl B pabote CAIIP B 3aBucumoctu ot
XapakTepa U CTETICHH YJacTHs 4eJIOBEeKa U UCTIOIb30BaHuss DBM?

10. B uéMm 0coOEHHOCTH HHUCXOASIIErO0 U BOCXOIAUIEro mpoekTtupoBanus? Kak 310
yuutbiBaetcs npu coznanuu CAIIP? [IpuBenure mpumepsl.

11. Jlaiite onpenenenus obecneunBaromuM noacucreMam CAIIP. Kak cBsizanbl Mexay
coboit Texunueckoe u nporpammuoe odecneuenus CAIIP OPY CAD u 3PY CAD?

12. Kakue noacuctemMbl CAIIP MOXHO OTHecTH K OOCITYKUBAIOIIUMH, a KakHe — K
IPOEKTUPYIOIUM?

13. IlpuBenute  mpumepbl  KOMIOHeHTOB U kommiekcoB  CAIIP  cucrem
AJIEKTPOCHAOKEHUSI.

14. Tlepeuricnute OCHOBHBIE MPOOJIEMBI MPOCKTUPOBAHUS CHUCTEM 3JIEKTPOCHAOKEHUSI.
Kakoe BaussHue onu okaseiBatoT Ha co3ganue CAIIP OPY CAD u 3PY CAD?

15. Kakass wun¢popmanus HeoOxoauma [uisg coctaBieHuss TOO »leKTpUYECKOW YacTH
AJIEKTPOIHEPTETHIECKOTO O0BEKTa?

16. Kakue ocHoBHbIe 3amauu mpoektupoBaHus COC HE0OX0IUMO aBTOMATU3MPOBATH B
nepyto ouepenb? [louemy?

17. Kakue sTambl UM CTaguM MPOEKTUPOBAHMS 3JIEMEHTOB CUCTEM 3JIEKTPOCHAOKEHHUS
pernamenTHpoBaHbl? Kakum 00pa3oM ux mydilie aBTOMaTU3UpOBaTh?

18. Kakue nmpomsinuieHHble porpammubie nakeTsl CAIIP Bam u3BecTHbI? CpaBHUTE MX
OCHOBHBIE BO3MOXHOCTHU M 00JIaCTh IPUMEHEHUS.
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MNPUJIOKEHHE 2
(oGs3aTenbHOR)

OIIeHO‘lHI:Ie cpeacrea AJisi IPpOBEACHUSA HpOMe)KyTO‘lHOﬁ arreCcralmum

a) [lnannpyemble pe3yibTaThbl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNH:
Kon o
NHaukaTop JOCTHIKEHUS KOMITETCHITHI OrneHOYHBIC CpPE/ICTBA
WHIUKaTOpa

[1K-5: Crioco6eHn pa3pabaTeiBaTh OTAEIBHBIE pa3elibl IPOSKTOB, OCYIIECTBIATh UX TEXHUKO-?PKOHOMUYECKOE 00OCHOBAHUE, TPUMEHSATh METO/IbI aHATTN3a
BapUaHTOB, Pa3pab0OTKU U NOUCKAa KOMIIPOMHUCCHBIX PELIeHUN

I1K-5.1

Omnpenensier XapaKTepUCTHKU 00BEKTa
KamUTAJIIbHOTO CTPOUTEINIbCTBA, JIJISI KOTOPOTO
npeHa3HaYeHa CUCTeMa dIIEKTPOCHA0KEHHUSI

1. Borpocs! /151 HOATOTOBKHU K NPOMEKYTOYHOM aTTecTalnu

19. Ilepeuncnute OCHOBHBIE @M aBroMmarm3amuu mpoektupoBanmss COC. C momombso
MPUMEHEHUS KaKUX TEXHOJIOTHIA UX MOXHO JOCTUYb?

20. [laiiTe ompeneneHue MOHITUAM: IPOCKTHBIE ONEpanus U MPOoLeaypa, MPOSKTHBIE PEUICHUE U
MapIIpyT, 3Tal U CTaausl IPOSKTUPOBAHUS.

21. Kakue BHIBI IPOSKTHBIX MPOILETYP MOTYT OBITh HcoNb30BaHbl B CATIP?

22. Kakue 3Tanbl BXOJAT B TUTIOBYIO cXxeMy IpoektupoBanus? [IpuBeaure ux o61acTh Ha3HAUYCHUS
Y OCHOBHBIE (DYHKIIUU.

23. Kakue TUIIOBbIE 337]a4u aBTOMAaTH3aI[UU TpoeKkTupoBanus xapaktepusl ainst OPY CAD u 3PY
CAD?

24.B 4yéMm 0COOEHHOCTh TMApaJUICTBHOTO (CMEIIAaHHOTO TpoeKTHpoBaHus)? Jlns Kakux
HHEPreTUYECKUX 0OBEKTOB €ro MOKHO IPUMEHUTH?

25. Tlepeunciure mnpeumymiectBa u Hemoctatku TexHoormn CAD/ CAM/CAE. B uém
3aKJIFOYAI0TCS OCHOBHBIE TPYJHOCTH UX BHEJIPEHHUS B JJIEKTPOIHEPIETUKE?

2. 3aiaHud 1J151 CAMOCTOSITEILHBIX PadoT
CP-1 «CAIIP cBeTOTeXHHYECKOH YACTH JIEKTPOYCTAHOBOK)

OcylecTBUTh pacdeT MPOKEKTOPHOIO OCBELIEHUS OTKPBITOTO PacHpeleNIUTENbHO YCTPONCTBA
nozacranimu 110/10 kB ¢ ucnons3oBanuem mnporpamMmHoro obdecredenust Dialux, ecnu mnan
MIOACTAHIIUY IIPUBEJIECH HA PUCYHKE. [IpuBecTH IUIaH PaCCTAHOBKHU MPOXKEKTOPHBIX MAuT, yKa3aThb
THUIIBI CBETUIILHUKOB | Jlami. [IpuBecTH miaH ¢ n3o0pakeHueM U30JIMHUM.




Kon

WNupukaTop JOCTUXKEHUS KOMIIETSHITUI OrneHouHBIE CpescTBa
WHJMKaTopa

I

d 0PY-110 B o

240

.=.='_iF

3PY-10_«B
= |

Ly B 5
O Jf IEI

CP-2 «CAIIP cxem pacnpee/MTeIbHBIX YCTPOHCTB 3JIEKTPOCTAHIUAI M MOACTAHIUID)

Ha ocHoBauun texunyeckoro 3amanus ¢ ucnoiab3osanneM CAIIP «OPY CAD» u «3PY CAD»:
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Kon

NHaukatop JOCTHKEHUS KOMITETEHIUN OueHouHbIE CpeICcTBa
HWHJHUKATopa

- pa3paboTtarb ogHoIMHEHHYIO cxemy [ TIII;
- CIIPOCKTHPOBATHh COOCTBEHHBIE HYK/IbI TOCTAHIINH.
1. O6mas xapakTepucTUKa paiioHa pa3MemeHusl MOACTAHIIUN

1.1. Mecropacnonoxenue [1C VYpan
1.2. Penwed mnomaaku [1C PaBauHHEBIIT
1.3. TI'pynrs Cyrnunku
2. Texnnveckue noxkasarenu IC
2.1 MomHocTh TpanchopMaTopoB 40 MBA
2.2. Tun u Konu4ecTBO TpaHCHOPMATOPOB 2xTPJIH-40000/110
2.3. T'nmaBHBIE CXEMBI SJEKTPUIECKUX COCTUMHEHUN OnunapHas
CEKLIMOHUPOBaHHAs
2.4. KonnyecTBo npucoennHeHnii Ha cropone BH 6
2.5. 3PY-10kB - 4-x CeKIMOHHOE, PAcCUMTAaHHOE Ha YCTAHOBKY 52 s4yeeK BaKyyMHBIX
BBIKJIIOYATEIIEH

2.6. KommuectBo oTxomamux JIuHuA - 4 BJI
2.7. TIA nmpunsita npu xommdecTse npucoenuHennii 110 kB Gonee qyx

3. AyIuTOpHAsi KOHTPOJIbHAs padoTa
217. Kaxkas 13 cxeMm BbIIIOJIHEHA BEPHO:

a) 6) B)
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Kon
WHMKATOpa

NHaukatop JOCTHKEHUS KOMITETEHIUN

OneHouHble CpeacTBa

i

KaKas[ 13 CXCM BBIIIOJITHCHA BepHO

i

—|\—||- ._|\_||.

29. Kaxkas n3 cxem BBITIOTHEHA BEPHO:

a) 0)
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Kon
WHMKATOpa

NuaukaTop JOCTHKEHHS] KOMIIETEHIUNA

OneHouHble CpeacTBa

B axy B ary
Ep— E—
N==i T=i
_‘\_||, _‘\_||,
_.}—h- —4}—||-
L, <
T T T—h- ~—
R B e Yy
auy auy
30. Kaxkas 13 cxem BbITIOTHEHA BEPHO:
a)
Lo =
e G- 2

110 kB

B a
T
|
—'Ml-
N
]t
Ny

ray

El—h-
0)

L 59
.||_»L.:.
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Kon
WHMKATOpa

NHaukatop JOCTHKEHUS KOMITETEHIUN

OneHouHble CpeacTBa

31.

:-_T—h- .||_(=;
= 110 KB ==
N 1 IF N
51»—“- 1 l -||—LE]

B)
o N
= 10 kB —=

! [

Kakas u3 cxem BbINIOJIHEHA BEPHO:

a) 0)
1c 2¢ 1c 2¢
3 g O

|

1c 2c
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Kon
WHMKATOpa

NuaukaTop JOCTHKEHHS] KOMIIETEHIUNA

OneHouHble CpeacTBa

32. KPVY ¢ BepxHuM BBOJOM COOpHBIX IIMH W HUKHUM PACIOJIOKEHUEM IIMHHOTO OTCEKa
COOTBETCTBYET CXEMa 3aIIOJIHEHHUS:
a) 0) B) r)

9

AN N
v Vv v ]l
33. KPVY ¢ BepxHUM BBOJOM COOpPHBIX IIMH U BEPXHUM PACIOJIOKEHUEM IIMHHOTO OTCEKa
COOTBETCTBYET CXEMa 3aIOTHCHUS
a) 0) B) r)
AN N i N
v 7 Vv Vv ]l
34. KPVY BepxHUM pacmoiioskeHHEeM IIMHHOTO OTCEeKa C BBOJOM IIIMH CHH3Y COOTBETCTBYET
CXeMa 3aIoTHCHHUS:
a) 0) B) T)
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Kon

NuaukaTop JOCTHKEHHS] KOMIIETEHIUNA

OneHouHble CpeacTBa

WHIUKATOpa
i A i
|
Vv % v
Y_ Y | XY || 1
35. KCO cootBeTcTBYyeT cxeMa 3a10JIHEHUS:
a) 6) B) r)
N N i AN
|
v |y |3 || i
I1K-5.2 Beimonuser coop nadopmaruu mno 1. Bonmpocs! 7151 NOATOTOBKH K IIPOMEKYTOYHOM ATTeCTAMHU

CYICCTBYIOIIUM 1 BI)I6I/IpaeT OIITUMAJIBHBIC
TCXHUYCCKHUC PCIICHUA HA PA3JIMIHBIX
CTaguiAX IMPOCKTAa CUCTEM 3J'I€KTpOCHa6)KeHI/I5[
00BbEKTa KalUTAIbHOTO CTPOUTCIILCTBA

1. IIpuBenute npuMepsl KOMIOHEHTOB U KoMIiekcoB CAIIP cuctem anexTpocHabxeHusl.

2. [lepeunciure OCHOBHBIE MPOOJIEMBbI NMPOEKTUPOBAHMS CHCTEM HdJleKTpocHaOxkeHus. Kakoe
BIUsSHHAE OHH OKa3biBaroT Ha co3ganue CAITP OPY CAD u 3PY CAD?

3. Kakas wunpopmanms HeoOxoauma Juist  coctaBieHuss TOO  asneKTpUUecKko  vactu
AIIEKTPOIHEPIeTUYECKOr0 00beKTa?

4. Kakue ocHOBHBIE 3a1a4M npoektupoBaHus COC HeoOX0IMMO aBTOMATHU3UPOBATh B IMEPBYIO
ouepenn? [louemy?

5. Kakue »9Ttambl W CTaguM TNPOEKTUPOBAHHUS DJIEMEHTOB CHCTEM  DJIEKTPOCHAOKEHUS
pernameHTupoBanbl? Kakum 06pazoM UX Jydille aBTOMATU3HUPOBATH?

6. Kakue nmpombinieHHsie nporpammubie nakeTsl CAITP Bam n3BecTHbI? CpaBHUTE MX OCHOBHBIE
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Kon
WHMKATOpa

NHaukatop JOCTHKEHUS KOMITETEHIUN

OneHouHble CpeacTBa

BO3MOKHOCTH U 00J1aCTh IIPUMCHCHUA.

2. 3agaHud I CAMOCTOAATEIbLHBIX PadoT

CP-2 «CAIIP cxem pacnpee/MTebHBIX YCTPOHCTB 3J1eKTPOCTAHIMI M MOJACTAHIHII»

Ha ocnoBanum Texuudeckoro 3aganus ¢ ucnoiab3oBanueM CAIIP «OPY CAD» u «3PY CADy:

- paccuuTaTh TEXHUKO-3KOHOMHYECKHE TIOKA3aTeIH;

- BbIOpaTh ONTHMAIBHYIO CXEMY pAaCHpeIeIUTEeILHOTO YCTPOWCTBA TIABHOW IMOHH3UTEIBHON
MOJCTaHLINH;

VYcnoBus 3a1aun IpuBeeHbl B MHAUKATOpE 4.1.

CP-3 «OnTuMu3anusi pe:KMMOB PadoOThl CHCTEM 3JIEKTPOCHAOKEHHMSI C COOCTBEHHBIMH
HCTOYHHUKAMH JIeKTPOIHEPT UM

Jis 3amaHHOM CXEeMbl 3JEKTPOCHA0XKEHUS C COOCTBEHHBIMH MCTOYHHUKAMM 3JIEKTPO3HEPIUH,
OCYILIECTBUTH [TOMCK ONTUMAJIBHOIO PACIIPENEICHHS AKTUBHBIX MOLTHOCTEN MEKIy F€HepaTopaMu
anextpoctaniuii B [IBK «kKATPAH», ecni TEXHUKO-9KOHOMHYECKHE MOJIETTH TypOOTeHEpaTOpoOB
UMEIOT CJIEAYIOINN BUL:

TexXHUKO-DKOHOMUYECKUE MOJIENIA T€HEPaTOPOB

Pyow = 6 MBT
P, MBt 4 5 6
Do, M° 44 47 50
S, py6./m° 234 235 233
P.ow =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

28




Kon
WHMKATOpa

NuaukaTop JOCTHKEHHS] KOMIIETEHIUNA

OneHouHble CpeacTBa

P, MBt 14 18 20 24 26 30
Do, M° 177 195 205 220 229 235
S, py6./nC 240 240 232 245 241 234
Pyou = 40 MBT
P, MBt 25 | 27 | 29 | 30 | 32 | 36 | 39 | 40
Do, M° 163 | 171 | 176 | 182 | 188 | 201 | 212 | 216
S, py6./nC 331 | 335 | 337 | 336 | 332 | 330 | 330 | 329
Py = 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

Pyon = 100 MBr
P, MBT 82 | 85 | 86 | 88 | 90 | 92 | 95 | 100
Do, M° 217 | 225 | 229 | 234 | 237 | 248 | 250 | 265
S, py6./nC 321 | 325 | 325 | 333 | 330 | 329 | 327 | 326

3. AynutopHasi KOHTpoJIbHas1 padoTa

1. Ha3zoBute, kakue u3MepuUTENbHbIE NPUOOPHI M HPUOOPHI ydeTa JOJDKHBI OBITh
yCTaHOBJEHBI Ha npucoenuHenuu BJI 220 kB?

2. Ha3zoBute, kakue u3MepuUTeNbHblE NOPUOOPHI M HPUOOPHI ydeTa JOJDKHBI OBITh
ycTaHoByieHbI Ha Tipucoenunennu KJI 6 kB?

3. Ha3zoBute, kakue u3MepuUTeNbHbIE NPUOOPHI M NHPUOOPHI ydeTa JOJDKHBI OBITh
ycraHoBieHbl Ha npucoenuHenuu TCH (BBox BH)?

4. Ha3zoBute, kakue u3MepuUTeNbHblE NPUOOPHI M HPUOOPHI ydeTa JOJDKHBI OBITh
YCTaHOBJIEHBI Ha PUCOETMHEHNN CUHXPOHHOTO JIBUTATENs HanpskeHueM Boiiie 1 kB?

5. Ha3zoBute, kakue u3MepuUTENbHblE NPUOOPHI M HPUOOPHI ydeTa JOJDKHBI OBITh

YCTaHOBJIEHBl Ha MPHUCOEIUHEHUH CUJIOBOTrO TpaHcdopMaropa ¢ paciiernieHHod oomorkoir HH
(BBOJ HU3KOTO HANpPSKEHUs )?

6. Kakyro cxemy mommkna mpeninoxkutb CAIIP B cooTBeTCTBUU ¢ TpeOOBaHUSAMH HOPM
IIPOCKTUPOBAHUA Ui PACIPENEIUTENILHOr0  ycTporictea BH  mpoxomHon moacraHuuu
HarpsbkeHueM 35 kB ¢ 4 npucoeauHeHnsIMH, IIpU YCIOBUH, 4TO Ha PY mpeanonararorcs gactsie
KoOMMYyTauuu Tpancopmaropa? HazoBute HOMep 1 MOJTHOE Ha3BaHUE CXEMBI.

7. Kakyro cxemy nomkna npemnoxkutb CAIIP B cooTBercTBHM C TpeOOBaHHUSIMH HOPM
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Kon
WHMKATOpa

NHaukatop JOCTHKEHUS KOMITETEHIUN

OneHouHble CpeacTBa

MIPOCKTUPOBAHUS JUIsl  pacOpelelauTeNbHOro ycrpoiictBa BH — Tpan3uTtHONW moacraHuuu
HanpspkeHueM 35 kB ¢ 6 npucoenunenusimu? Ha3zoBure HoMep U MOJIHOE HA3BAaHUE CXEMBI.

8. Kakyro cxemy momknHa mpenioxkutb CAIIP B cooTBeTCTBUH ¢ TpeOOBAaHUAMH HOPM
IIPOEKTUPOBAHUS JJIs pacupenenurenpbHoro ycrpoiicrsa CH y31moBol noacTaHIMK HanpsyKEHUEM
110 kB ¢ 5 npucoequnenusamu? HazoBuTe HOMED U MOJTHOE Ha3BAHUE CXEMBI.

9. Kakyto cxemy nomkna npemnoxutb CAIIP B cooTBeTcTBHH C TpeOOBaHHSIMH HOPM
IIPOEKTUPOBAHUS ISl paclpeiesIUTeNIbHOr0 yeTpoiictBa BH y310Bo# nojcTaHiny HanpsiKeHuEM
110 kB ¢ 12 npucoenunennsmu? Ha3oBuTe HOMEp U MOJTHOE HA3BAaHUE CXEMBI.

10. Kakyto cxemy pomkna npemnoxutb CAIIP B cooTBeTcTBHM C TpeOOBaHHUSIMH HOPM
MPOEKTUPOBAHUA ISl PACIPEACIUTENBHOTO ycTporicTBa BH y3110BOM MOACTaHIIMKM HAPSAKEHUEM
220 kB c 4 npucoenunenusmu? HazoBuTe HOMEp U MOJIHOE Ha3BaHUE CXEMBI.

I1K-5.3

Bribupaet o6opynoBanue uist OTAECTbHBIX
pa3enoB MPOeKTa Ha Pa3IMYHbIX CTATUIX
MIPOCKTUPOBAHUS CUCTEM JICKTPOCHAOKCHUS
00bEKTa KalUTATLHOTO CTPOUTETHCTBA

1. Bonpocsl /151 HOATOTOBKHU K IPOMEKYTOYHOM aTTecTAlNH

1. Kakwue 3agauu CAIIP OPY CAD u 3PY CAD oTHOCSATCS K (hOpMaIn3yeMbIM, a KAKUE — K TPYIHO
dbopmanuzyembim? Kakue npumeHstoTcs pexxumbl B padore CAIIP B 3aBHCHMOCTH OT XapakTepa u
CTEINEHHU y4acTUsl YeJIOBEKa U UCIoIb30Banus DBM?

2. B uéM 0COOEHHOCTH HUCXOJSILEro U BOCXOIAILIEr0 MpoekTupoBanus? Kak 3To yuuThiBaeTcs
npu coznanuu CAIIP? IlpuBenute npumepsl.

3. Haiite ompenenenust obecneunBatonum noacucremam CAIIP. Kak cBsizanbl mMexay cobOoit
TexHuueckoe u nporpammuoe ooecrneuenuss CAIIP OPY CAD u 3PY CAD?

4. Kakue mnoacucrembl CAIIP MOXHO OTHECTM K OOCTYXHBAIOUIUMH, a Kakue — K
MPOEKTUPYIOLIUM?

2. 3agaHud 1J151 CAMOCTOSATEJIbHBIX padoT
CP-2 «CAIIP cxem pacnipee/MTeIbHBIX YCTPOHCTB 3J1eKTPOCTAHIMI M MOJACTAHIHII»

Ha ocHoBannu trexundeckoro 3amanus ¢ ucroibzoBanueM CAIIP «OPY CAD» u «3PY CAD»:
- OCYILIECTBUTH PACYET TOKOB KOPOTKOI'O 3aMbIKaHHS;

- OCYILIECTBHUTH BBIOOP M npoBepKy obopynosanus PY BH u HH.

VYcnoBus 3a1aun npuBeAeHbI B HHAUKaTOpeE 4.1.

3. AyIuTOpHasi KOHTPOJIbHasA padora
36. MuHNMaJIbHO TOMMYCTUMBINA TOK OTKJIFOUEHHUSI MOXET ObITh y BhIKJItouaTenei Ha PY 10
kBecl,y=126xkAuT,=0,07cC
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Kon
WHMKATOpa

NHaukatop JOCTHKEHUS KOMITETEHIUN

OneHouHble CpeacTBa

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

37. MuHHUMaNTbHO I0MYCTUMBIN HOMUHANIBHBIN TOK BbIKIIIOUaTess Ha BBojAe 10 kB cunoBoro
tpanchopmaropa TPJIH-25000/110 cocrasiser:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

38. MuHUMaNbHO JAONYCTUMBIM HOMHUHAJIBHBIA TOK BbIKIIOYarens Ha BBojge 110 kB
cuitoBoro Tpanchopmaropa TPIH-25000/110 cocrasisier:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

39. MuHUMaJIBHO JOMYCTUMBIA TOK 3JEKTPOJUHAMHUYECKON CTOMKOCTH MOXKET OBITh Y
BeIKirouareneii 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

40. MUHHUMAaNBHO TOMYCTUMBIM TOK OTKIFOUEHHUS MOXKET ObITh Y BIKIItOUarenei Ha PY 220
kBely=21xkAuT,=0,02cC

a) 35 kA

0) 50 kA

B) 102 kA

r) 125 kA

41. MuHUMaAJIBHO JONMYCTHUMBIH TOK 3JEKTPOJUHAMHYECKONW CTOMKOCTH MOXKET OBITh Y
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Kon
WHMKATOpa

NHaukatop JOCTHKEHUS KOMITETEHIUN

OneHouHble CpeacTBa

BeIkimroyareneii Ha PY 10 kBc l,0=12,6 kAu T,=0,07 C
a) 35 kA

0) 50 kA

B) 102 kA

r) 125 kKA
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0) Ilopsimiok mpoBeeHUs] MPOMEKYTOYHONH aTTECTAIMU, MOKA3aTeId U KPHUTEPHH
OlleHUBAHUSI:

[Tpomexyrounass arrecrauus 1o guciumuiiHe «[IporpamMmMHOe oOecrieueHue B
AJNIEKTPOIHEPTETUKE» BKIIOYAET TEOPETUYECKHUE BOIPOCHI, TO3BOJISIOIINE OIEHHUTh YPOBEHBb
YCBOCHUS OOYYAIONIUMUCS 3HAHWA, ¥ TPAKTHYECKHE 3aJaHWs], BBISBISIONINE CTEICHb
c(OPMHUPOBAHHOCTH YMEHUI U BIIAJICHUI, IIPOBOAUTCS B POpME IK3aMeHa

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 0a/1oB) — 00yUaIONIHIACs JEMOHCTPUPYET BHICOKHI YPOBEHb
c()OPMUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHUYECKOE U TIy0OKoe 3HaHUe
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSACT TMPAKTHYECKUE 3aJaHHsi, CBOOOIHO OIEpUpPYET
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSIET UX B CUTYaIUsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopoiio» (4 6aia) — o0yJaroIuiics JEMOHCTPUPYET CPEIHUNA YPOBEHB
c()OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHCHHS NIPU aHAJTUTUYCCKUX OTIePAIIHsX, IEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OIICHKY «YyIOBJETBOPHUTEIBLHO» (3 Oamna) — oOydaromuics IEMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPOTPHUSTHI
JIOMYCKAKOTCS OIIMOKH, TPOSIBJIICTCS OTCYTCTBHE OTACIBHBIX 3HAHWN, YMCHHMW, HAaBBIKOB,
0OyJarOIIMICS HCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TP ONCPUPOBAHWM 3HAHHUSAMH U
YMEHUSIMH NP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OLICHKY «HEeYyI0BJeTBOPHUTEJBbHO» (2 Oamia) — oO0ydarouuiicss 1eMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKOro MaTepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OLICHKY «HeyJI0BJeTBOPUTEIbLHO» (1 6amr) — oOyyaroniuiicss He MOXET MMOKa3aTh
3HaHHWS Ha YpPOBHE BOCIPOW3BEACHHS W OOBSCHEHUS WH(POpPMAIMU, HE MOXKET ITOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.
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MNPUJIOKEHHE 3
(oGs3aTenbHOR)

MeToauuyecKue PEKOMEHAAIUH 10 BHINMOJHCHHUIO MIPAKTUYECCKHUX 3aJaHui

CP-1 «CAIIP cBeTOTeXHHYECKOH YaCTH 3J1eKTPOYCTAHOBOK)

BapuanTt 1
OCyIIeCTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHHUS OTKPBITOTO PACIpPEACIUTEIFHO YCTPOUCTBA
noactanuu 110/10 kB ¢ ucnonp3oBanneM mporpamMMmHoro obecrnedenusi Dialux, ecnu miax
ImIoACTAaHIINN HpI/IBCIICH Ha pI/ICYHKe. HpI/IBCCTI/I IIJIaH paCCTaHOBKI/I HpO)KGKTOpHBIX Mayr, yKa3aTB
TUIIBI CBETUIILHUKOB ¥ Jamil. [IpuBecTH miuaH ¢ u3o0pakeHueM U30JIUHUH.

-

d 0PY-110 B o
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A JPL-10 s =

a0

Bapmuanr 2
OcymiecTBUTh pacyeT MPOKEKTOPHOTO OCBEUICHUs OTKPBITOIO PAaCHpPEAEIUTEIbHO YCTPOWCTBA
noacranimu 500/220 kB ¢ ucnonp3oBaHueM IMporpamMmHoro obecnedenust Dialux, ecnm ruian
NOJCTAaHLUY NIPUBEJICH HA pUCYHKe. [IpuBecTH M1aH pacCTaHOBKHU NMPOKEKTOPHBIX MauT, YKa3aTh
THUIIBI CBETUJIBHUKOB | Jamil. [IpuBecTy mian ¢ n300pakxeHueM U30JIMHUM.
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Bapuant 3
OcCymiecTBUTh pacyeT OCBELICHUs Ky3HEYHO-IIPECCOBOIO OTJEJIEHUS MEXAHMUYECKOro 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 N300pakeHUEM U30JIMHUM.

2]
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EEEE

30
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|

16 = [

Bapmuanr 4
OcCymiecTBUTh pacueT OCBEIICHUS OTHCICHHS TSDKEIBIX CTaHKOB MEXaHHYECKOTo IeXa C
UCTIOJIb30BaHUEM TIIporpamMmMHoro obecreuenus: Dialux, ecnu miiaH 1iexa mpuBeIeH HA PUCYHKE.
[TpuBecTH TIIaH PACCTAHOBKU CBETHJILHUKOB, YKa3aTh THIIBI CBETHJIHLHUKOB M Jiamm. [IpuBectn
TUTaH C U300paKCHUEM U30TMHHA.

35



30000
EEEEEE
] I

E
=]

42000

[2]
a1
/
!

&

|
I\

i
EI

o1 ! 152] e ] s
7 M bl i |

G

peccobioe omdenerue

AN

I
| -E.:
N a |1 /=
UMAL L {67

P 104

P 107

Bapuanr 5

OcCyIIecTBUTh PacCUeT OCBEIICHHS TOKAapHO-()PE3EpPHOTO OTACICHUS MEXaHHYECKOro Iexa C
UCIIOJIb30BaHUEM MPOTPAMMHOTO obecriedueHus: Dialux, eciu miiaH 1exa NpuBeICH Ha PUCYHKE.
HpI/IBCCTI/I IIaH paCCTaHOBKHU CBCTUJIBHUKOB, YKAa3aTb THUIIbI CBCTUJIbBHUKOB W JIAMII. HpI/IBCCTI/I

IJ1aH C I/I306pa)KeHI/IeM HW30JIMHHIA.

Toxapmo- |
gpeseproe |
omdenewve |

|

4

Tepmuseckoe
amdenene

69
70
73

90000

Bapuanr 6

OcyliecTBUTh pacyeT OCBEIICHUSI TEPMUUYECKOrO0 OTIEJCHUS MEXaHMYEeCKOro Iexa ¢
UCIIOJIb30BaHUEM IporpamMmHoro obecrneuenus: Dialux, ecnu miiaH nexa mpuBelIeH Ha PUCYHKE.
[IpuBecTu maH pacCTaHOBKU CBETHJIbHMKOB, YKa3aTh THUIIbl CBETHJIBHUKOB U Jiamm. [IpuBectu

IUIaH ¢ U300paKeHUEM U30JIMHHA.
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CP-2 «CAIIP cxem pacnipee/MTeIbHBIX YCTPOHCTB 3J1eKTPOCTAHIMI M MOJACTAHIHII»

Ha ocnoBanum Texundeckoro 3aganus ¢ ucnoiab3oBanueM CAIIP «OPY CAD» u «3PY CAD»:

- paccyuTaTh TEXHUKO-2KOHOMHUYECKHE TTOKA3aTEIH;

- BBIOpaTh ONTHUMAIBHYIO CXEMY paclpeleTUTeNIbHOTO YCTPOICTBA TJIaBHOW MOHU3UTEIBHOM
MOJICTAHIIMH;

- pa3paboTarb onHONMUHENHHY0 cxemy ['TIII;

- OCYIIIECTBUTH PacueT TOKOB KOPOTKOTO 3aMbIKaHMUSI;

- OCYLIECTBUTH BBIOOD U NpoBepky obopynosanus PY BH u HH;

- CIPOEKTUPOBATH COOCTBEHHBIE HYXIbI TTOICTAHITHH.

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 pailoHa pa3MeLleHHus MOACTAHINU
Mecropacnonoxenue [1C VYpan
Penwved mnomanku [1C PaBHuHHEBIN
I'pynTHI CyrimnHkun
2. Texunueckue noxkaszaresau I1C
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 CEKIIMOHHOE, PACCYMTAHHOE HAa YCTAaHOBKY 38 s4YeeK BaKyyMHBIX
BBIKJIIOYATEIICH

KomnuectBo orxomsmmx auaui - 6 BJI

ITA npussTa npu koauuecTse npucoenunenuit 220 kB 6omee 1Byx

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 xonMyecTBO 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 cekuuOHHOE, 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 nokaszareau IC
MotHOCTh TpaHCPOPMATOPOB 63 MBA
Tun u xonuaecTBo TpaHCHOPMATOPOB 2xTPIH-63000/110
I'1aBHBIE CXEMBI DIIEKTPUYECKUX COCAMHEHUN [ITecTnyroapHUK
KommuectBo nmpucoeaunenunii Ha ctopone BH 6

3PY-10 kB - 4-x CcekIMOHHOE, pacCYMTaHHOE Ha ycTaHOBKY 30 siueeKk BaKyyMHBIX
BBIKJIIOYATEICH
KomnuectBo oTxomsmux auauii - 4 BJI
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2.7.

ITA npunsita npu KonudecTse npucoenunenuii 110 kB 6onee 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 pa3MenieHusl MOACTAHIIUN

Mecropacnonosxenue [1C Jansauit Boctok

Penbed mmomanku I1C PaBHuHHEBIN

I'pynTHI CyrnuHku

2. Texunveckue noxkaszarenu [C

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 AIIEKTPUUECKUX COETUHEHUN 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 orxoasammx auauii - 330 kB - 6; 110 kB - 10
ITA npunsita npu Konudectse npucoenuHennit 330 kB Gonee nByx

MeTtoanyeckue ykazaHusi K BbinojHennio CP-3

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

1) onTEManbHOE pachpe/eieHne aKTHUBHBIX MOIIHOCTEH TeHEpaTOpOB C YYETOM IOTEPh
MOIIIHOCTH; 0€3 ydeTa MOTEeph MOIIHOCTH B PACHpPEICIUTEIBHBIX CETSAX MPOMBIIUICHHOTO
SHEproysjia TMpHU PA3JIMYHBIX YCIOBUSX CBSI3M C DHEPrOCHUCTEMOM pPEXUMax METOAOM
MOCIIEAOBATEIHHOTO YTSIHKEICHUS MyTeM COIMOCTABJICHUS PACUETHBIX 3HAUYCHUN KOdPQUIeHTa
3arnaca yCTOM4MBOCTH C HOPMAaTUBHBIMU 3HAYEHUSIMH.
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Puc. 1.1. Cxema cuctembl 3J1€eKTPOCHA0KEHUS TPOMBIIITIEHHOT'O MIPEAIPUITHSI ¢ 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 ONTUMAaIbHOE pacHpe/IeICeHHEe MOIIHOCTEN MEXIy reHepaTopaMu COOCTBEHHBIX
IIEKTPOCTAHLUN IPOMBIIUIEHHOTO TIPEAIPUSATHS.

Bo Bknazake «I'eneparops» («Pacuér» — «llapamerpsny — «l'eHepaTopbl») yCTaHOBUTH (P1axKoK
«Y4uTHIBaTh c€0ECTOMMOCTh Ha KaXJIOM OTPE3Ke XapaKTEPUCTUKMU», 00s3aTEIbHO BO BKIJIAJKE
«lunamuka» Toro ke okHa «[lapameTpsl pacueTa» cOpOCUTH Bce (DrIaxKu.

B okne «Ontummszamusa» (puc.?2) («Ontummzanus» — «OnTUMH3alMs 10 aKTUBHOM
MOIITHOCTHY):

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

- B0 BKIaJgKke «OntuMusanus» ycTaHOBUTH «Crtoummocth 1 kBT-wac» anekTtposneprum B
COOTBETCTBUM ¢ npuiioxkeHuem Ne2 — 2,82 py6.;

-BO BKIaake «OnTUMHU3alUsA» YCTAHOBUTH OrPAHUYEHUS IO MPUEMY MOIIHOCTH U3
sHeprocuctemsl - «PaBHO: 351» (orpaHuueHHss MO MPUEMY MOIIHOCTH U3 SHEPrOCUCTEMBI
OTIPEIETISIOTCSI aBTOMATHYECKH );
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[ OATHMHIALMA | CRoRCTES MaHapaTOpoR ]

DCHORHEE NOKSZETE N, 00 O THHHI BLML

HCNoBHA CEREH CLMHARHEA HAMPYIKE ﬁ MBT CodcTeeHHos nporseoacTea (0 MET

C 3HBRMICHCT B FaHLL

o B = Mo TRaEnSHE M MOTEpM e ToOEHERMHH
SHEPMOCHETE M F MBT g pacnpananuTE LN caTae [0 MET
CTOMMOCTE 1 KBT*uac

262 !

DI'FHHMHHHHI
[—j SATOATH HE MHAOPT h FATPATE HA FEHEPALIK I—
Faguo bl ANEET OSSO put EETPOIHEP M 0 pus

323 3 mer St

PATE HE Nepeaaqy

ANSKTPOIHEPTHH I[ Py, CurtriopHbia 3oTpatul | pys
CNTUMHAURpOBSTE

OCHOBHEIE NOKSSATENM, MNOCAE ONTHHWSSUHH,

w o CLMHAapHEA HArpYake F MBT CoBcTeeHHOS NpoHzeoacTea|l MBT

OnTHMMEELME CYYBTOH NOTERE MoTpatne Mz MoTapu 3Nex TROEIHEAMMH
FHEPIOCHETEMH F MET g pacnpensnumenese caTex P MET

rhdﬂEﬂEHHHE JATEETE HE IECANYBTAUE IHEQroCECTEHE B A8HHOM PEXHME, B TEYEHKHE 1 usca

HNpDWEHHBA ONTHMMZOLMHA

M EEAEHHEIE SATEATE HE SKONLATSLE IHERrOCACTENE B AAHHOM PEKHME, & TEUEHMHM 1 YaCa
InTOATH HE HHNOET h Jarpor Ha reHepaLy [
ANSKTROIHE0THN pus. BNEKTPOIHEPTHM pye

SaTpaTH HE NEpRIRHY
ANEXTPESHERTHI ﬁ pye & SRLELELE R L pye

Harpyzen

— — — ~— = ——

Puc. 2. 3ananue ycnoBuii CBSI3U C SHEPTOCUCTEMOM

-Bo BKiagke «CBOWCTBAa TeHEPATOPOB» 3a7aTh TEXHUKO-DKOHOMUYCCKUE MOJCITH 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.

Ontsm s

OnTHMHEsWMa CEOACTER FrEHEpATODOB

Cxema npoekTa
Hopad cazra =

[exeparop

. | DoBeEMTE
HRPBKTEQHCTHEY

.| umante
XAPSKTEOMCTHEY

Warl  fwerz |Wers |Ward |wars  |Werf [War? |werd |Werd [uerid
MowHocT 15 17 8 19 20
Facmoa |15 125 135 140 145 150
CromocTy 270 272 274 269 267 267
: ;

CUWECTRYOWEA HErpYIKS MEHepaTopa FekoMeHayeHas HarpyaKs reHepaTopa
o (.
. - - - - - — &

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

Haxarp kHOnKy «OnTUMHU3UPOBATEHY (OMpEIeeHHe ONTUMAIbHOIO pacpeeeHus MOLTHOCTEN
MEX1y MICTOYHUKAMH 0€3 yueTa MoTepb MOIIHOCTH). B pe3ynbTare pacuera Mmoxy4uM 3HaYCHUS B
noJisix «CobcTBEeHHOE MPOU3BOACTBOY, «IloTepH 3MEKTPOIHEPTHH B pacpeeIUTENbHBIX CETAXY,
«3arpaThl Ha UMIIOPT BJAEKTPOIHEPTUNY», «3aTPaThl HA TEHEPALMIO AIEKTPOIHEPTUMNY, «3aTPaThl

41



Ha TIeperayy »3JICKTPOIHEPTUn», «Pexomenayemas Harpyska
reHeparopoy (puc. 4).

Hanee, 3amaB war 1 MBt u HaxkaB kHONKYy «/loonTumuszanusy», ONpeneauTb ONTHUMAIbHOE
pacnpeneneHue MOIHOCTEH MeXIy T€HepaTopaMu IMPOMBIIUICHHBIX 3JE€KTPOCTAHINMN C y4eTOM
MOTePh AKTUBHOM MOIIHOCTH B PACIPEACITUTEIBHBIX CETAX CHCTEMBl JJICKTPOCHAOKEHUS
npeanpusaTis yepHoi merautypruu. [1o pesynbratam pacuera 3aUKCUPOBATh T€ ke 3HAUCHUS.
Onpenenuts 3Hau€HUs NOKa3aTeNel AJis CYIECTBYIOIIErO PEXUMA.

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 3aTpaTel» H

rOnwmmau,nﬂ | ? i‘E_J

OnTUMUZaLKMS l CBOWCTEA rEHEPATOPOE ]

CICHOBHEIE MNOKAZETENM, 00 ONTHMEE ALA;

CymmapHas Harpyska (434.34271193270 MBT
j MoTpesneHue U3 -
329,45490602287 MBET

SHEProcHMCTErEl

Heonoeud cedzM
C 3HEPrOCHCTEMEMM:

|C 525

CoGcTeeHHoe npouzeoncteo |110069510356888 MEBT
MoTepu aNeKTPOIHEPMMM
5.B07297679023E MBT

E pacnpenenuTeneHe CeTHx

CToOMMOCTE 1 kKBT*uac:

282 e

MpMEEAEHHEIE SETPATE HE SKCMAYATELUME SHEPrOCUET EME B ASHHOM DEXMME, B TEYEHMK 1 daca.
OrpEHHYEHMS:
3aTpaTH HA FEHEpaLUH

929062,83498450 pys: ekenosHepr T [201038,2960001F  pyg
JaTpaTte Ha nepegaqy o
anektposnepr | |1B376.57945484E pys. YrHapHbe saTpaTe [1146477.710439¢ e,

CICHOBHEIE NOKAaZATENM, NOCNE ONTHMIAZALIAM:

J 3aTnaTtel Ha HMOOoOpT
-

|P6.BHDZ SNEKTPO3IHEPIHIM

323 il MET

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. OnTumusanus pexxuma CUCTEMBbI 3JIE€KTPOCHA0KEHUS TPOMBIILITIEHHOTO TPEIPUSITHS

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 | 1024605,07 | 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, I, T, 1Ty, 27,
Tprem u3 M]13T M]23T M]33T M]43T MBlT T2, MBr| I's, MBr MB}T
CUCTEMBI, » <
MBT OnTuMaiLHEIN PEKUM oe3 yucTa OnTuMalLHBIN PEKUM C YHCTOM
MOTEPh MOTEPh
360 20 60 20 20 20 60 20 20
351 20 60 20 19 20 60 20 20
352 20 60 19 19 20 60 19 19
353 20 59 19 19 20 59 19 19
354 20 58 19 19 19 59 19 19
355 20 57 19 19 18 59 19 19
356 20 56 19 19 18 59 19 18
357 20 55 19 19 18 59 18 18
358 20 54 19 19 15 59 19 19
359 20 53 19 19 14 59 19 19
360 20 52 19 19 20 52 19 19
361 20 60 20 20 20 60 20 20
395 13 37 13 | 13 13 37 | 13 | 13
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TeXHHKO-2KOHOMHYECKHE MOACIIN I'€HEPATOPOB

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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