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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

Jucruniaraa CucTeMbl aBTOMaTH3MPOBAHHOTO TMPOEKTHPOBAHUS B AJIEKTPOIHEPIeTHKE
BXOJMT B YacTh Y4eOHOrO IJIaHa (pOpMUPYEeMYIO0 YHYaCTHHKaMHU OOpa30BaTENbHBIX OTHOIICHHMA
00pa3oBaTeNLHON IPOTPAMMBI.

Jns  wW3ydeHUs  JUCHUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMUPOBAaHHBIC B PE3YIIbTATE U3YUCHHS TUCIUIUTNH/ TIPAKTHK:

MonenupoBaHH€ JEKTPOTEXHUYECKUX KOMIUIEKCOB U CUCTEM

[TporpammHOe 0OecrieyeHre CHCTEM IIEKTPOCHA0KEHHS

CrienanbHbBIE BOIPOCHI JIEKTPOCHA0XKEHU S, 4acTh 1

AHanu3 ¥ ynpasieHHe 3JIeKTPONoTpedIeHuEM

KomrmbroTepHsle, ceTeBble 1 HH()OPMALMOHHBIE TEXHOIOTHH

DHeprocOepeKeHUE U IHEPTOMEHEPKMEHT

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[Tpou3BoaCcTBEHHAS - HAYYHO-UCCIIEIOBATEIbCKas paboTa

[TpousBoacTBeHHAS - HAYYHO-HCCIIEA0BaTENbCKas paboTa

[Tpon3BoCcTBEHHAS - IPOCKTHAS TPAKTHKA

[Tpon3BoACTBEHHAS-TIPEIAUTUIOMHAS TIPAKTHKA

[ToaroroBka K caave u caya rocy1apCTBEHHOTO 9K3aMEeHa

[ToxroToBka K Mporeaype 3aliThl U 3alIUTa BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

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

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

IIK-4 Cnocoben paBpa6aTBIBaTB OTACIIBHBIC  pa3ACiibl MNPOCKTOB, OCYHICCTBIIATL HX
TCXHUKO-ODKOHOMHWYCCKOC 06OCHOBaHI/I€, MNPUMCEHATH MCTOABI aHAJIN3a BApUAaHTOB, pa3pa60TI<1/1 u
INOMCKa KOMIIPOMHCCHBIX peH_IeHI/Iﬁ

[1K-4.1 OmnpenensieT XapakTEPUCTUKU O0BEKTa KAlUTAIBHOTO CTPOUTEIHCTBA, IS
KOTOPOTO IMpe/IHa3HayeHa CUCTEMa DJIEKTPOCHA0XKEHHUS
[1K-4.2 OcymectBisier cOop wuWH(OpMAIMM TIO CYIIECTBYIOIIMM H  BBIOOP

OIITUMAJIbHBIX TCXHUYCCKUX pCIJ_IeHI/Iﬁ Ha Ppas3JIMYHbIX CTaAUAX IIPOCKTA
CUCTEM 3H€KTDOCH36)KGHI/ISI 00BEKTa KAIUTAILHOTO CTPOUTECIBCTBA

[1K-4.3 Bri6upaeT o6opynoBaHue 1isl OTAETBHBIX pa3/ieloB IPOEKTa Ha pa3INuHbIX
CTagusiX  NPOEKTHPOBAHUS  CHCTEM  3JIEKTPOCHAOXKeHHs  OoOBeKTa
KaluTaJIbHOIO CTPOUTEILCTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padorta — 51,95 akan. yacos:
—ayauTopHas — 51 akaJ. 4acos;
— BHeaynutopHas — 0,95 akaz. yacos
— caMmocrosTenbHast padbora — 92,05 akan. 4acos;

®dopma aTTecTalluu - 3a4€T C OLEHKOM

AynutopHas s
o | xomraxTHas paGora 3 E dopma TeKyIIero
=
Pasnen/ Tema 3 (B axaj. uacax) £ Brg y KOHTPOIT Kon
S & © | caMOCTOSATENbHOW | yCIIeBAEMOCTH H
JTACIUTUTAHBI 5 £ . | koMnereHun
@) g £ padoThI MIPOMEKYTOUHOM
Tex. mab. | mpaxT. zZ aTTecTaluu
3aH. 3aH. | O =
1. Pazgen 1
1.1 OO6mmue mOHATHA O I1K-4.1,
CAIIP: cTpyKTypa,| 3 3 5 [1K-4.2,
MIOJIXOJTbI K pa3paboTKe I1K-4.3
Wroro no pazneny 3 5
2. Pasnen 2
2.1 Bueapenune CAIIP mns
pemieHus 3amad B oOyacTu
3JIEKTPOIHEPT € TUKHU: [IK-4.1,
HcTopus, cOBpeMeHHbIe| 3 3 5 [K-4.2,
CAIIP, ocHoBHBIE 00macTH I1K-4.3
MPUMEHEHUsI u
BO3MOYKHOCTH
Hroro mo pazneny 3 5
3. Paznen 3
3.1 IIpumenenune CAIIP nns MK-4.1,
pemieHus 3amad B obOmactu| 3 2 5 I1K-4.2,
JJEKTPOIHEPTETHKI I1K-4.3
Wroro no pazneny 2 5
4. Paznen 4
Brimonnenne CP- I1K-4.1,
41 CAIIP pacueral o | 6/41 | 20 | 1, momrotoskak | CP-1, AKP-1 TK-4.2,
CBETOTEXHHYIECKON YacTH AKP-1 K-4.3
Wroro no pazaeny 2 6/411 20
5. Paznen 5
5.1 OcobeHHOCTH padoTHI C Beimonnenue CP- [K-4.1,
CAIIP Bl 3 2 8/41 20 2, TOArOTOBKA K CP-2, AKP-1 I1K-4.2,
3JIEKTPOIHEPTEeTHUKE AKP-1 I1K-4.3
Hroro no pazneny 2 841 | 20
6. Paznen 6
IK-4.1,
6.1 3d CAIIP Bl o 2 5 IToaroroBka AKP-1 TIK-4.2.
3JEKTPOIHEPIeTUKE AKP-1 TK-4.3




Uroro mo pazneny

[ 5 |

7. Pazmen 7

7.1 CAIIP pacueta u
ONTUMU3AIIN PEXKNMOB
CHCTEM 3JIEKTPOCHAOKEHUS
U 2JIEKTPOIHEPreTHICCKHUX
CHCTEM

20/41

22,05

Brimonnenue CP-
3, MOArOTOBKA K
AKP-1

CP-3, AKP-1

IK-4.1,
I1K-4.2,
IK-4.3

Uroro mo pazneny

20/41

22,05

8. HpOMe)KyTO'—IHaSI aTTecrauus

8.1 ToxaroToBka K 3a4ery C
OIICHKOM

IToaroroBka k
3a4ery

3ayer ¢ OIECHKOM

IK-4.1,
IK-4.2,
ITK-4.3

Uroro mo pazneny

10

Uroro 3a cemectp

17

34/121

82,05

3a0

Hroro nmo gucuuiinge

17

34/121

92,05

3a4eT C OICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Js  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa3oBaTeNbHbIX TEXHOJIOTUI B IIPETIOIaBAHU U JUCLUTIINHBI «Cucrembl
ABTOMATU3UPOBAHHOI'O IPOEKTUPOBAHHUS B JJICKTPOIHEPIETHKE» UCIIONB3YHOTCS TPAAULIMOHHAS U
MOJYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTMH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAHUM M (OPMHUPOBAHHE OCHOBHBIX
npeiacTaBleHUd 1o Kypcy  «CucTeMbl  aBTOMaTM3MpPOBAaHHOIO  IPOEKTHPOBAHMS B
3JIEKTPOIHEPIETUKE» IIPOUCXOJUT C UCIIOJIb30BAHUEM MYJIbTUMETUIHOIO 000pYy10BaHHUS.

Jlekuuy TPOXOASAT B TpamuuoHHOW ¢(opme, B ¢dopme IeKUUil-KOHCYIbTAlUH |
npobnemMHbIX Jekuuid. Teoperuueckuil Mmarepuan Ha HPOOJEMHBIX JIEKIMIX —SBISETCS
pe3yabTaTOM YCBOEHHS TMOJY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA U IIOMCKa IIyTel ero pemeHus. Ha nexuusax — KOHCYJNbTaUUAX H3JI0)KEHHE HOBOTO
MaTepuajia COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKaxX OTBETOB HA ATH
Bonpockl. [Ipy npoBeneHUM NPAaKTUYECKUX 3aHATHSIX HCHOJB3YIOTCS paboTa B KOMaHIE U
meronsl IT.

CamocrodrenbHas paboTa CTUMYJIMPYET CTYJEHTOB B IPOLIECCE MOATOTOBKU JJOMAIIIHUX
3a/1aHUM, NIPY PELICHUU 3a7a4 Ha NPAKTUYECKHUX 3aHATHUSX, IIPU ITOATOTOBKE K KOHTPOJBHBIM
paboTaM U UTOTOBOM aTTECTALUH.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHO padoThl 00y4arouXcst
[Ipencrasneno B npunoxxenuu 1.

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

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

a) OcHoBHas1 IMTEpaTypa:

1. Mypomues, JI. FO. Maremarnueckoe obecneuenue CAIIP : yue6Hoe mocobue / [I.
10. Mypowmues, U. B. Tropun. — 2-e uzn. nepepa0. u non. — Cankr-IlerepOypr : JIans, 2014, —
464 c¢. — ISBN978-5-8114-1573-1. — Tekctr : oanekrpoHHwed // JlaHb
AIIEKTPOHHO-OMOmoTeynass cucrema. — URL:  https://e.lanbook.com/book/42192 (mata
obpamenust: 13.10.2020). — Pexum goctyna: AJist aBTOPHU3. MOJIH30BaTENECH.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. Menukos, A. B. Teopust HalexHOCTHU 3JIEMEHTOB 3JIEKTPOTEXHUYECKUX KOMITJIEKCOB U
CHCTEM 3JIeKTpocHaOkeHus | yuebHoe mocodue / A. B. Menukos. - Bonrorpag : ®T'6OY BO
Bonrorpaackuii [AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - Tekcr : anexrponnsii. - URL:
https://znanium.com/catalog/product/1087875  (mara oo6pamenus: 29.09.2020). — Pexum
JIOCTYIIA: TIO TOATMCKE.

2. Kuproxus, H0.A. [IpoexTupoBaHue CHIOBBIX BBICOKOYACTOTHBIX TPaHC(HOPMATOPOB :
monorpadus / FO.A. Kuproxun, B.C. CrenanoB, C.A. ApmuHoB. - MockBa ; Bomorna :
Nndpa-Unmxenepus, 2019. - 152 c. - ISBN 978-5-9729-0312-2. - Tekcr : anexkrponHsIit. - URL:
https://znanium.com/catalog/product/1053407  (mara o6pamienus: 29.09.2020). — Pexum
J0CTyTa: IO MOJIITUCKE.

3. TpemsicoB, B.A. Teopust HaJe:)KHOCTH B 3HepreTruke. Haje:KHOCTh CHCTEM T'eHepaIuH,
UCTIONIB3YIOUIMX BETPOBYIO M COJTHEUHYIO dHepruro : yded. mocodue / B.A. Tpewmscos, T.B.
Kpugenko. - Kpacuosipck : Cub. penep. yu-1, 2017. - 164 c. - ISBN 978-5-7638-3749-0. - Texkcr :
anektpoHHbi. - URL: https://znanium.com/catalog/product/1031885  (mata oOparteHus:
29.09.2020). — Pexxum 10CTYMA: 1O MOIITHCKE.



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. Kypnan «BecTHUK IOYpI'Y. Cepus «OHepreTuka»
https://vestnik.susu.ru/power/issue/archive (mara oopamierus: 29.09.2020).

5. KypHan «DneKTpoTeXHUYECKUE CHUCTeMBbI W KOMIUIEKCh» http://esik.magtu.ru/ru/
(mara obparmenus: 29.09.2020).

B) MeToanyeckne yKazaHus:
Meroandeckue yka3zaHus IpUBEACHBI B mpuiiokeHnn 3 k PIT]]

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:
IIporpammHoe o0ecnneuenmne

Haumenoanue [10 Ne norosopa Cpox neicTBust JIMLIEH3UU
MS Windows 7

Professional(mus  |1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

ACKOH Komnac

3D 516 J1-261-17 ot 16.03.2017 0OeCCpOYHO
MS Office 2007 |y, 135 o1 17.09.2007 Gecepouo
Professional

7Zip cB000HO pacnpocTtpansemoe [10 OecCpoUHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0OeCCpPOUHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

MS SQL Server

Management cB0OOTHO pacmpocTtpansiemoe [10 0eccpovHO
Studio

Autodesk AutoCad

2011 Master Suite K-526-11 01 22.11.2011 0eccpovHO
Calculate Linux cB0OOTHO pacmpoctpansiemoe [10 OeccpovHO
Desktop Xfce JHO pactipoctp P
Linux Calculate cB00OOIHO pacnpocTtpansemoe [10 0eCcCpOYHO
FAR Manager cB000THO pactpocTpansiemoe 110 0OECCPOUHO

IIpodeccuonanbubie 6a3bl JaHHBIX M MH(OPMaIHOHHBIE CIPABOYHbIE CHCTEMbI
Hazpanue kypca Ccblika
DrexkTpoHHas 0a3a meproanYecKux u3ganuii East View
Information Services, OOO «MIBUC»
Haunonanshas UH(GOPMaIMOHHO-aHATUTUIECKAs
cucreMa — PoccuiiCknii MHIEKC HAYYHOTO LIUTHPOBAHUS
(PUHLI)

[MTouckoras cucrema Akanemus Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

Nudopmarnmonnas cucrema - EquHoe okHO gocTyna K

URL: http://window.edu.ru/
I/IHd)OpMaI_II/IOHHBIM pecypcamM

denepaibHOe rocyIapCTBEHHOE Or0/KETHOE
yupexaenne «DenepanbHbiii uHCTHTYT npombiiienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTU»

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:


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/

1. Vwuebuple ayauTopud Ui TPOBEIACHHS 3aHITHHA JIGKIIMOHHOTO THMA -
MYJIbTUMEINIHBIC CPEICTBA XPAHCHHU S, TIEPEAaun U IPEACTABICHUS HHPOPMAIIUH.

2. Yd4eOHBIC ayIuTOPWUU I TPOBEACHHS TMPAKTUYCCKUX 3aHATUN, TPYIIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJbTAllUH, TEKYIIETO KOHTPOJISI U IPOMEKYTOUYHOM aTTeCTAlMK - JTIOCKA,
MYJIbTUMEAUMHBIA IIPOEKTOP, dKPAH.

3. Tlomemenuss I CaMOCTOSITEIBHOM pPAOOThI OOYYAIOIIMXCS - MEPCOHAIbHBIC
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
nH(pOpPMaIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHUTETA.

4. TlomemeHue nansi XpaHeHHs U TPOPUIAKTHYECCKOTO OOCTYKHBaHUS Y4eOHOTO
000DPVIOBaHUS - CTEILIAXKH, CeHMbI I XpaHeHUS VIeOHOTO 000DYIOBAHUS.



MNPUJIO)KEHHUE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aAOINXCSI

[To mucuumnmae «CuCTeMBl aBTOMATH3WPOBAHHOTO MPOEKTHPOBAHHS B 3JIEKTPOIHEPIETHKE)
NPEAYCMOTPEHO MPOBEACHUE ayAUTOPHON KOHTPONBbHOW paboThl M 6 MHAMBUAYAIBHBIX 3aJaHUN AJIS
00y4aronmxcs.

AynuTopHasi KOHTpoJabHast padora (AKP):

1. HazoBwure, Kakue U3MEPUTENbHBIC TPHOOPHI U IPHUOOPHI yUeTa JOIDKHEI ObITh YCTaHOBIICHBI HA
npucoenuaenny BJI 220 kB?

2. HazoBute, Kakue U3MepHUTENbHbIE TPUOOPHI U MPHOOPHI yUeTa TOHKHBI ObITh YCTAHOBJICHBI HA
npucoeannenuu KJI 6 kB?

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

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

5.  HazoBure, kakue n3MepUTENbHBIE PUOOPHI B MPHUOOPHI y4eTa JODKHBI OBITH YCTAaHOBIIEHBI HA
NPUCOCAMHEHNH CHJIOBOTO TpaHcopMmaropa ¢ paciieruieHHol obmotrkoii HH (BBox Hu3KOTO
HanpsDKeHUs )?

6. Kakyrwo cxemy momkna mnpemmoxuts CAIIP B cooTBercTBHM € TpeOOBaHUSAMH HOPM
MIPOEKTUPOBAHUS [T pacipeenuTenbHoro yerpoiictea BH npoxoaHoii moacranimu HanpsbkenueM 35 kB
¢ 4 TmnpuCOEIMHEHMAMH, TP YCIOBUM, YTO Ha PY mnpeamnornaraiorcs wyacTble KOMMYTallUU
tparcdopmaropa? HazoBure HOMEp 1 OTHOE HA3BAaHUE CXEMBI.

7. Kakywo cxemy pnomkHa mnpemnoxuts CAIIP B cooTBeTcTBUM ¢ TpeOOBaHUSIMA HOPM
IIPOEKTUPOBAHMS I PaCIpPENEIUTENIbHOrO ycTpoiictBa BH TpaH3uTHOW NOACTaHUMHU HanpsLKEHUEM
35 kB ¢ 6 nmpucoennaenusmu? HazoBruTe HOMEp M TIOTHOE Ha3BAaHUE CXEMBI.

8. Kakyro cxemy nomkna mnpemioxutb CAIIP B coorBercTBHHM ¢ TpeOOBaHUSIMH HOPM
MIPOEKTUPOBAHUS IS pacipeenuTenbHoro yerpoicrsa CH y3noBoii nogcranuuu HanpsbkeHuem 110 kB ¢
5 npucoeannerusaMu? HazoBure HOMep U MOIHOE HA3BaHWE CXEMBI.

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

10. Kakyio cxemy pomxHa mnpemioxuts CAIIP B cooTBeTcTBUM C TpeOOBaHUSAMH HOPM
MPOEKTHPOBAHUS IJIs1 pacnpenenurTensHoro yerpoiicrsa BH y3ioBoii moacranuum HanpsbkeHueM 220 kB ¢
4 npucoenunenusMu? HazoBure HOMEp 1 MOJTHOE Ha3BaHUE CXEMBI.

11. MuHMMaJbHO IOIyCTUMBIN TOK OTKIIOYEHHS MOXET ObITh y BbIKmtouaresneid Ha PY 10 kB c
lo=126 xAuT,=0,07cC

a) 20 kA

0) 25 kA
B) 31,5 kA

r) 50 KA

12. MwuHHManbHO JOMYCTUMBIM HOMHHAJIBHBIA TOK BBIKIIOYaTeds Ha BBoae 10 kB cmmoBoro
tpancpopmaropa TPJIH-25000/110 cocrasser:
a) 630 A
6) 1000 A

B) 1600 A



r) 2000 A

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

r) 2000 A

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

r) 50 KA

15. MuHMMaJIbHO AOMYCTHMBIA TOK OTKIIIOYCHHUSI MOKET OBbITh y BhIKMtouaresneid Ha PY 220 kB c
lo=21xkAuT,=0,02cC
a) 35 kA
0) 50 KA
B) 102 kA

r) 125 kA

16. MuHMMAaJIbHO JOMYCTHMBIA TOK JJICKTPOJAMHAMUYECKON CTOMKOCTH MOXET OBbITh Y
BeIkIroyaTenaei Ha PY 10kBc 1,0 =126 kAu T,=0,07 C
a) 35 kA

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

IIpumepHBbIe camocTOsITeIbHbIE PA0OTHI:
CP-1 «CAIIP cBeTOTeXHHYECKOH YaCTH 3JIeKTPOYCTAHOBOK»

OcyIecTBUTh pacdeT MPOXKEKTOPHOIO OCBEIICHUS] OTKPBITOTO PaCHpeAesIUTENbHO YCTPOUCTBA
moacranimu 110/10 kB ¢ ucmonas3oBanneM mporpaMMuoro obecriedenns Dialux, ecnu mman moacTaHIuN
MpUBEIEH Ha pUCYHKe. [IpuBecTH MIaH pacCTaHOBKU MPOXKEKTOPHBIX MAUT, YKa3aTh TUIIbl CBETUJILHUKOB
u am. [IpuBecTr miad ¢ M300pakeHUEM N30TMHUI.

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



Ha ocHoBanuu Texuuueckoro 3ananusd ¢ ucroiab3zosanueM CAIIP «OPY CAD» u «3PY CAD»:

- paCCUYUTATb TCXHHUKO-O3KOHOMUYCCKUC MMOKA3AaTCIIN,

- BBIOpaTh ONTUMAIBHYIO CXEMY paclpedeUTeIbHOr0 YCTPOWCTBA TJIABHOW HOHU3UTEIBHOM

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

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

1.2. Penwed miomanku [1C

1.3. I'pynrs

2. Texuuyeckue nokazarenu I1C

2.1. MormHocTh TpaHcHOpPMaTOPOB

2.2. Twun u KOIUYECTBO TPpaHCPOPMATOPOB

2.3. T'nmaBHBIE CXEMBI DIIEKTPUYECKUX COCAMHEHUH

2.4. KomnvecTBo npucoeanHennit Ha cropone BH

VYpan
PaBHuHHBIN
CyrnuHku

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

6

2.5. 3PVY-10 kB - 4-x cekIIMOHHOE, pACCUUTAHHOE HA YCTAHOBKY 52 siyeeK BaKyyMHBIX BBIKITFOUaTesIeH

2.6. KommuectBo orxomsamux auauii - 4 BJI

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

CP-3 «OnrumMu3anus peKUMOB PpadoTbl CHUCTEM 3JIEKTPOCHAOKEHUs] € COOCTBEHHBIMU

HCTOYHUKAMMU JICKTPOIHEPTUN»

Jns 3amaHHOM CXeMBI DJIEKTPOCHAOXKEHUST ¢ COOCTBEHHBIMH HCTOYHHKAMH 3JIEKTPOIHEPTUH,
OCYLIECTBUTh MOWUCK ONTHMAJIBHOIO paclpelesieHHs AaKTHBHBIX MOIIHOCTEH MeEXIy TIeHepaTopaMu
anexktpoctaniuii B [IBK «KKATPAH», ecnu TeXHUKO-3KOHOMHYECKHE MOJIENH TypOOreHepaTOPOB UMEIOT

CIEYIOIUNA BUA:

TeXHHKO-7KOHOMUYESCKIE MOACIN Ir€HEPAaTOPOB

Poow = 6 MBT
P, MBt 4 5 6
Do, M° 44 47 50
S, py6./M° 234 235 233
Poow = 12 MBT
P, MBt 8 9 10 11 12
Do, M° 61 65 69 74 77
S, py6./m° 351 358 342 347 354
Poow = 20 MBT
P, MBT 13 15 17 18 19 20
Do, M° 115 125 135 140 145 150
S, py6./M° 270 272 274 269 267 267
Poow = 32 MBT
P, MBrt 14 18 20 24 26 30
Do, M° 177 195 205 220 229 235
S, py6./m° 240 240 232 245 241 234
Piow = 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
Poow = 63 MBT
P, MBt 37 |40 [43 |46 |48 [51 [54 |60
Do, M° 177 [ 189 [ 202 [ 214 | 222 | 235 | 248 | 260




| S, py6./m° 360 [365 |[362 [361 |354 |353 [353 [350 |

P =100 MBT

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

IlepeyeHb BONPOCOB A POMEKYTOYHOM ATTECTALMH (3a4eT ¢ OLeHKOH):

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

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

3. Kakue BUIIBI MPOEKTHBIX MPOLELYP MOTYT OBITh uctonb3oBanbl B CAITP?

4. Kakue 3Tansl BXOJAT B TUIIOBYIO cXxeMy npoektupoBanusa? [IpuBenure nx obaactTe Ha3HAYECHUS U
OCHOBHBIE (DYHKITHH.

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

6. B u9éM ocoOeHHOCTH TapaueNbHOTO (CMEmAaHHOTO mpoekThpoBanms)? Jimsg  Kakux
9HEPreTHUECKUX OOBEKTOB €r0 MOKHO IPUMEHHUTH?

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

8. Kakumu cBoiicTBamMu 065aaeT cuctemMa 3MeKTpOCHaAOKEeHH Kak 00BhEeKT mpoeKkThpoBanms? Kak
oHH BiMAIOT Ha co3manue CAIIP?

9. Kaxue 3amaun CAIIP OPY CAD u 3PY CAD otHocsTCS K opMaTN3yeMbIM, a KaKie — K TPYAHO
dopmammsyempiM? Kakume mpumensitorcs pexumsl B padore CAIIP B 3aBUCHMOCTH OT XapakTepa H
CTEIEHHU yJacTHsl YeJI0OBEKa U UCIOJIb3oBaHusI DBM?

10. B uyém 0coOeHHOCTH HUCXOASIIETO W BOCXOMSMICTO MPOeKTUpoBaHusi? Kak 3To yunuThiBaeTCs
npu co3zganun CAIIP? IlpuBeaute mpuMepsl.

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

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

13. IpuBeaute npumMepbl KOMIOHEHTOB U KoMIuiekcoB CAIIP cuctem anekTpocHaOKeHusI.

14. Tlepeuncnute OCHOBHBIE MpPOOJEMbl NPOEKTUPOBAHMS CHUCTEM HJleKTpocHaOkeHus. Kakoe
BIHsHNE OHU OKa3bIBaroT Ha co3nanne CAIIP OPY CAD u 3PY CAD?

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

16. Kakue ocHoOBHBIE 3aiaun npoektupoBaHus COC Heo0X0IMMO aBTOMATHU3UPOBATH B IEPBYIO
ouepens? [louemy?

17. Kakue »oTampl W CTaaguud MPOEKTHPOBAHUS JJIEMEHTOB CHCTEM 3JIEKTPOCHAOKEHUS
pernamenTrupoBanbl? Kakum 00pa3oM ux Jryuiiie aBTOMaTU3UpOBATh?

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



MNPUJIOKEHHUE 2
(oGs3aTenpHOR)

OHeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)KyTO‘{HOﬁ aTrTeCTallum

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJISl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.

Kon
WHINKATOPA

Nupukatop 1OCTHKEHUS] KOMIIETEHUUI

OrneHoYHbIE CpeICTBA

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

[K-4.1

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

1. Bonnpocs! /151 MOATOTOBKH K MPOMEKYTOYHOM aTTecTallu

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

2. laiiTe ompenenicHWE TMOHSATHAM: MPOEKTHBIE ONEpalysi M MpOLEAypa, MPOCKTHBIE pEIICHHE H
MapuIpyT, 3Tal U CTaaus NPOEKTUPOBAHUSL.

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

4. Kakue 3Tarsl BXOJIAT B TUIIOBYIO cxeMy npoekTupoBanusa? [IpuBenuTe ux o0nacTe Ha3HAUEHUS U
OCHOBHBIE (DYHKIIWH.

5. Kakue TumoBele 3a1aun aBTOMaTH3alMu NpoekTupoBanus xapaktepHsl it OPY CAD u 3PY
CAD?

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

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

2. 3amaHus AJs CAMOCTOSITEIbHBIX padoT
CP-1 «CAIIP cBeTOTeXHHYECKOH YACTH IJIEKTPOYCTAHOBOK»
OcymecTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHUS OTKPBITOTO PaCIpeIeINTEIEHO YCTPOHCTBA TTOCTAHITAN
110/10 kB ¢ ucnosnp3oBanueM nporpamMmmuoro odecreuenus DialuX, eciu rian moacTaHIuy MPUBEACH HA

pucyHke. IIprBecTy mnaH pacCTaHOBKH NPO>KEKTOPHBIX MauT, YKa3aTh THUIbI CBETHJILHUKOB U JIaMII.
[IpuBecTr Tu1an ¢ H300paKEHUEM M30IHHUH.




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

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

1.1.
1.2.
1.3.

2.1

2.2.
2.3.

2.4.
2.5.
2.6.
2.7.

Ha ocnoBanmnu texumyeckoro 3aganus ¢ ucnoib3zoBanneM CAIIP «OPY CAD» u «3PY CADy:
- pa3pabotats ogHONMHEHY0 cxemy [ TIIT;
- CIIPOEKTUPOBATh COOCTBEHHBIC HYXK/IbI MTOJICTAHIIHH.
1. O0mas xapaKTepuCcTUKA paioHa pa3MelleHHs MOACTAHIHI

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

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

CEKIIMOHUPOBAHHAS

KomnuecTBo npucoenunennii Ha cropone BH 6

3PVY-10 kB - 4-x cekIIMOHHOE, pacCYMTaHHOE HAa YCTAaHOBKY 52 sideeK BaKyyMHBIX BBIKJTIOUYaTEIeH
KommnuectBo oTxomsmux auuuii - 4 BJ1
ITA npunsTa npu konudecTBe npucoeauHennii 110 kB 6onee n1Byx

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

a) 0) B)




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

A
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[1K-4.2

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

1. Bonnpocs! 1J1s1 MOATOTOBKM K MPOMEKYTOYHOM aTTecTallMy

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

2. [lepeunciute OCHOBHBIE TPOOIEMBbI TPOCKTUPOBAHMS CHCTEM JJIeKTpocHaOxeHus. Kakoe
BIUsSHUE OHU OKa3bIBaroT Ha co3nanue CAITP OPY CAD u 3PY CAD?

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

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

5.Kakue oaTambl W CTaAMHW MPOEKTHPOBAaHUS  DJIEMEHTOB CHUCTEM  3JIEKTPOCHAOXKEHHs
pernamenTrpoBanbl? Kakum 06pazom ux ydiiie aBTOMaTH3UPOBATH?

6. Kakue npomsinuieHasie nporpammubie naketsl CATIP Bam u3BectHbI? CpaBHHTE MX OCHOBHBIC
BO3MOXXHOCTHU M 00J1aCTh MPUMEHEHUSI.

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




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

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

- pacCUMTaTh TEXHUKO-3KOHOMHUYECKHE TTOKA3aTEIIH;

- BEIOpATh ONTHUMAIFHYIO CXEMY PaclpeeInTEIbHOTO YCTPOMCTBA TTIABHOW MMOHM3UTEIHHON
ITOCTAHIINH;

YcnoBug 3aaun npyuBeeHs! B MHIUKaTope 4.1.

CP-3 «OnTuMu3auus pe;kuMoB padoThbl CHCTEM JIEKTPOCHAOKEeHHS ¢ COOCTBEHHBIMU HCTOYHHUKAMU
3J1eKTPOIHEPIrum»

[ 3a1aHHON CXeMBI IEKTPOCHAOKEHHSI ¢ COOCTBEHHBIMU HCTOYHUKAMU 3JIEKTPOIHEPTUH,
OCYIIIECTBUTH MIOUCK ONITUMAJIBHOTO PACIPEIENIEHUS] AKTUBHBIX MOIIHOCTEN MEKIYy T€HEpaTOpaMu
anextpoctanimii B [IBK «k KATPAH», ecnu TeXHUKO-9KOHOMHUYECKUE MOJIENN TYpOOT€HEPaTOPOB NMEIOT
CIEIYIOIINNA BUA:

TexHUKO-7KOHOMUYECKHE MOJICTH TEHEPATOPOB

Pyou = 6 MBT
P, MBT 4 5 6
Do, M° 44 47 50
S, py6./m° 234 235 233
Poow = 12 MBT
P, MBT 8 9 10 11 12
Do, M° 61 65 69 74 77
S, py6./m° 351 358 342 347 354
Poow = 20 MBT
P, MBt 13 15 17 18 19 20
Do, M° 115 125 135 140 145 150
S, py6./M° 270 | 272 | 274 | 269 | 267 | 267
Poow = 32 MBT
P, MBT1 14 18 20 24 26 30
Do, M° 177 195 205 220 229 235




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

| S,py6/m® | 240 | 240 [ 232 | 245 | 241 | 234 |
P =40 MBT
P, MBT 25 [ 27 [ 29 [ 30 [ 32 [ 36 | 39 | 40
Do, M° 163 [ 171 | 176 | 182 | 188 [ 201 | 212 | 216
S,py6./M° | 331 | 335 [ 337 [ 336 | 332 | 330 | 330 [ 329
P = 63 MBT
P, MBT 37 [ 40 [ 43 ] 46 | 48 [ 51 [ 54 | 60
Do, M° 177 [ 189 | 202 | 214 | 222 | 235 | 248 | 260

S, py6./m° 360 | 365 | 362 | 361 | 354 | 353 | 353 | 350

Pyo =100 MBT
P, MBt 82 | 8 | 86 | 88 | 90 | 92 | 95 | 100
Do, M° 217 | 225 | 229 | 234 | 237 | 248 | 250 | 265
S, py6./m° 321 | 325 | 325 | 333 | 330 | 329 | 327 | 326

3. AyauTopHasi KOHTpPOJbHAas padora

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

2. Ha3oBute, Kakre U3MEPHUTEIbHBIE TPUOOPHI U IPUOOPHI yUeTa JOJKHBI OBITh yCTAHOBJIEHBI HA
npucoenunenuu KJI 6 kB?

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

4. HasoBute, KaKue U3MEpUTEIbHbIE TPUOOPH U IPHOOPHI yUeTa TOJHKHBI OBITh YCTaHOBJICHBI Ha
MIPUCOETNHEHUN CHHXPOHHOTO JIBUTATENs HaNpspkeHreM Boimie 1 kB?

5. HazoBute, Kakie U3MEpPHUTENbHBIC TPHOOPHI U MIPUOOPHI yUeTa JOKHBI OBITh YCTAHOBJICHBI HA
MIPUCOEAMHEHNH CHIIOBOTO TpaHchopMaTopa ¢ pacierieHHoi oomotkoit HH (BBoA HU3KOTO HanpshKeHus )?

6. Kakywo cxemy pnpomxHa npemiokute CAIIP B cooTBeTcTBUH C TpeOOBaHUSMH HOPM
MIPOEKTUPOBAHUS ISl PacIipeleuTeNbHOT0 yeTpoiictBa BH npoxoanoit moacrannmu HanpspkenueM 35 kB
¢ 4 mprcoeTMHEHUSIMH, TIPH YCIIOBUH, YTO Ha PY mpennonaratroTcs yacTble KOMMYyTalUu# TpaHcopmaTopa?
HazoBute HOMEp U MONHOE Ha3BaHUE CXEMBI.

7. Kakyo cxemy nomxaa mnpemnoxuth CAIIP B cooTBeTcTBMM C TpebOOBaHUSMH HOPM




Kon

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

WHAUKATOPa
MIPOEKTUPOBAHUS ISl pacTpeienuTensHOro yerpoiictBa BH TpansutHOM moncranmmu HanpshkerneM 35 kB
¢ 6 mpucoenuHeHusMu? HazoBuTEe HOMEp U MOJIHOE HA3BAHUE CXEMBI.

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

9. Kakyw cxemy pnomxHa npemioxkuth CAIIP B cooTBeTcTBUHM C TpeOOBaHUSMHU HOPM
MPOEKTUPOBAHHUS ISl pacnpeaenurenasHoro ycrpoiictsa BH y3noBoil moactaniuu HanpsbkenueM 110 kB ¢
12 npucoenunenuamu? Ha3oBute HOMEp U MOTHOE HA3BAHUE CXEMBI.

10. Kakywo cxemy pgomkHa mnpemiaoxutb CAIIP B COOTBETCTBHM ¢ TpPeOOBaHMSIMH HOPM
MPOEKTUPOBAHUS ISl pacOpeaenurenasHoro ycrpoiictsa BH y3noBoii noactaniuu nanpssxkenueM 220 kB ¢
4 npucoenuHeHusiMu? HazoBrUTe HOMEP U MOJHOE HA3BAHUE CXEMBL.

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

pa3eNoB MPOeKTa Ha Pa3IMIHbIX CTaIUIX
MIPOEKTUPOBAHUS CHCTEM
ANEKTPOCHAOXKEHHs 00BEKTa KATUTAIBHOTO
CTPOUTENBCTBA

1. Kakue 3agaun CAIIP OPY CAD u 3PY CAD otHocsTCA K opMann3yeMbIM, a Kakue — K TPYJHO
¢dopmanuzyembim? Kakue npumMeHstoTcst pexkumMbl B padote CATIP B 3aBUCHMOCTH OT XapakTepa U CTereH!
y4acTHsl 4yeloBeKa U ucronb3oBanus OBM?

2. B 4éM 0cOOEHHOCTH HUCXOSILET0 U BOCXOASIIEr0 MpoeKTHpoBanusi? Kak 370 yunTsiBaeTcs npu
cosgannu CAIIP? IlpuBenure mpuMepsl.

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

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

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

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




Kon
HHIUKATOpa

MHankatop A0CTIKEHUS! KOMIIETEHIIUN

O1eHOYHBIC CpPeICTBa

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

0) 25 kA

B) 31,5 KA

r) 50 KA

19. MwuHHManpHO NOMYCTHUMBIH HOMHHAIBHBIA TOK BBIKIIOuUaTenss Ha BBojme 10 kB cummoBoro
tpancdopmaropa TPJIH-25000/110 cocrasisier:
a) 630 A
6) 1000 A
B) 1600 A
r) 2000 A

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

21. MuHUMANBHO JOMYCTHMBIH TOK 3JCKTPOJUHAMUYCCKOW CTOWKOCTH MOXET OBITh Y
BeIKIIroyarTesei Ha PY 220 kB c 0 =21 kAuT,=0,02 c
a) 20 kA
0) 25 kKA
B) 31,5 kA
r) 50 KA

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




Kon

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

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




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPHUTEPHH
OlLleHUBAHUS:

[TpomexyrouHass arrecTauuss 1o JucHuIUinHE «CHCTEMBbl aBTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS B DJIEKTPOIHEPreTUKE» BKIIOYAET TEOPETUUECKHE BOIPOCHI, MO3BOJISIOLINE
OLICHUTHh YPOBEHb YCBOCHHS OOYUAIOIIMMUCS 3HAHUH, U MPAKTUYECKHUE 3a/IaHUs, BBISBIISIONINE
CTerneHb cpOPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, IPOBOAUTCS B (popme 3aueTa.

3ayer Mo JaHHOM JUCHMIUIMHE MPOBOAUTCS B MUCbMEHHOM (opMme.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3a7aHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OILICHKY «Xopomo» (4 Gamna) — oOyyarommuiics AEMOHCTPUPYET CPEIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHbBI, HO JIOMYCKAIOTCS
HE3HAaYUTEeNIbHbIE OLIMOKN, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX OIEpallusiX, IEPEeHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XOJ€ KOHTPOJIBHBIX MEpONPHUATUI
JIOTIYCKAlOTCA OIIMOKM, NPOSBISETCS OTCYTCTBUE OTIEIbHBIX 3HAHUM, YMEHMH, HaBBIKOB,
OOy4YaroOIIMICS HCIBITHIBAET 3HAYUTENbHBIE 3aTPYAHEHHs TpPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHMSIMU NIPU X [IEPEHOCE Ha HOBBIE CUTYaLIUU.

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

— Ha OIICHKY «HEeYJOBJIETBOPHUTEJbHO» (1 Oai) — oOyuaromuiicss HE MOXET MOKa3aTh
3HAHHSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXET I0Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 3a/1ad.



MNPUJIO)KEHHUE 2
(oGs3aTenbHOR)

MeToauuyecKue PEKOMEHAAIUH 10 BHIMOJHCHHUIO MIPAKTUYECCKHUX 3adaHui

CP-1 «CAIIP cBeTOTeXHHYECKOH YaCTH 3J1eKTPOYCTAHOBOK)

BapuanTt 1
OCyIIeCTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHHUS OTKPBITOTO PACIpPEACIUTEIBHO YCTPOUCTBA
noactannuu 110/10 kB ¢ ucnonp3oBanueM mnporpammHoro obecrneuenus: Dialux, eciom miax
IIoACTAaHIINN HpI/IBCIIeH Ha pI/ICYHKe. HpI/IBCCTI/I IIJIaH paCCTaHOBKI/I HpO)KGKTOpHBIX Mayr, yKa3aTB
THUIIBl CBETUJILHUKOB | JiaMIl. [IpuBecTy 1iaH ¢ n300pakeHueM H30JuHUH.
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Bapuanr 2
OcCyIecTBUTh pacdeT MPOKEKTOPHOTO OCBEIICHUS OTKPBITOTO PaCHpeleNUTENbHO YCTPOHCTBA
noactarmmu 500/220 kB ¢ ucnonp3oBanueM nporpamMmmHoro obecrmeuenusi Dialux, ecnm miax
MOJICTAHIINH MPUBEJCH Ha pUCYHKe. [IpuBecTH TUIaH pacCTaHOBKU MPOKEKTOPHBIX MAuT, YKa3aTh
THUIIBI CBETUJIBHUKOB | JlamIl. [IpuBecTH tutan ¢ n300pakxeHneM H30JIHHUH.
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Bapuant 3
OcylecTBUTh pacyeT OCBELIEHUS KY3HEUHO-TIPECCOBOIO OTHEJIEHHS MEXaHHYECKOro Iiexa ¢
UCIIOJIb30BaHUEM TporpamMmMHoro obecrneuenus: Dialux, ecnu miiaH 1iexa mpuBeIeH HA PUCYHKE.
HpI/IBeCTI/I IJIaH paCCTAaHOBKU CBCTUJIBHHUKOB, YKAa3aTb TUIIbI CBECTUJIBHUKOB W JIAMII. HpI/IBGCTI/I
TUTaH ¢ U300paKeHUEM U30JIMHHA.

Bapmuanr 4
OcCymiecTBUTh pacueT OCBEIICHUS TEPMHUYECKOTO OTIEJNCHUS MEXaHHYeCKOro IieXa ¢
HCIIOJIb30BaHUEM TporpaMMHoro obecriedenusi Dialux, ecnu miaH 1iexa npuBeIeH Ha PUCYHKE.
[TpuBecTH TIIaH PACCTAHOBKU CBETHIILHUKOB, YKa3aTh THUITBI CBETHJIBHHKOB M Jamil. [IpuBectn
IUIaH C U300pakeHUEeM U30JIMHUM.
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CP-2 «CAIIP cxem pacnpeneuTe/bHbIX YCTPOMCTB 3JIEKTPOCTAHIMI U MOACTAHIMID)

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

- paccUMTaTh TEXHUKO-3KOHOMHUYECKHE ITOKA3aTeIIH;

- BBIOpaTh ONTHMAJIBHYIO CXEMY paclpelelUTeNbHOTO YCTPONCTBA TJIaBHOW MOHU3UTEIHHOM
MTOICTAHIINH;

- pa3paboTarb onHONMUHENHHY0 cxemy ['TIII;

- OCYIIECTBUTH PACUYET TOKOB KOPOTKOTO 3aMBIKAHHS,

- OCYILIECTBUTH BBIOOD U NpoBepKy obopynosanus PY BH u HH;

- CIIPOCKTHPOBATHh COOCTBEHHBIE HYKIbI ITOCTAHIINH.

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 noxkaszarenu IC
MotiHoCTh TpaHC(POPMATOPOB 40 MBA
Tun u xonuecTBoO TpaHCPOPMATOPOB 2xTPIH-40000/110
['11aBHBIE CXEMBI 2JIEKTPUYECKUX COETUHEHUIN OnunapHas
CEKLIMOHUPOBAaHHAs
KommuecTBo npucoenunennii Ha cropone BH 6

3PY-10 kB - 4-x CeKIMOHHOE, pacCUYMTaHHOE Ha YCTAHOBKY 52 sUeeKk BaKyyMHBIX
BBIKJIFOYATENEH

KonunuaectBo oTxoasmux nunuit - 4 BJI

ITA npunsaTta npu konudectse npucoeanHenuit 110 kB 6onee nByx

25



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.
KomnuecTBo npucoenunenuii Ha cropone BH 8

3PV-10 kB - 4-X CEKIIMOHHOE, PACCYMTAHHOE HAa YCTAaHOBKY 38 s4YeeK BaKyyMHBIX
BBIKJIIOYATEIICH

KonnuectBo oTxomsammx auauii - 6 BJI

ITA npussTa npu koauuecTse npucoenunennit 220 kB 6oree 1yx

Bapuant 3
1. O0mas xapakTepucTHKA paiioHa pa3MellleHUsl NOACTAHIIUH
Mectopacnonoxenue [1C 3anagHas Cubupb
Penbed mmomanku I1C PaBHuHHBIN
I'pynTHI CyrnuHku
2. Texunueckne nokaszarenu [IC
MomHOCTh TpanchopMaTopoB 125 MBA
Tun u konuecTBO TpaHCPOPMATOPOB 2xATAI[TH-125000/330/110
['maBHBIE CXEMBI SJIEKTPUIECKUX COSTUHEHHUN 330 kB - nBe pabouwme c.m.

110xkB - naBe paboume c
00XOJTHOM C.11I.
KonnuectBo npucoenunenuit Ha cropone BH 330 kB -6
110 B - 10
3PY-10 kB - 4-x CcekIMOHHOE, pacCUYMTaHHOE Ha YCTAHOBKY 46 sueeKk BaKyyMHBIX
BBIKJIFOYATENEH
KomnuectBo orxomsmumx nunauii - 330 kB - 4; 110 kB - 8
ITA npunsTa 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
MorHOCTh TpaHCPOPMATOPOB 63 MBA
Tum u KoITMYecTBO TpaHCHOPMATOPOB 2xTPJIH-63000/110
I'maBHBIE CXEMBI DIIEKTPUUECKUX COEINHEHUN [IlecTnyroapHUK
KommuecTBo npucoenunennii Ha cropone BH 6

3PVY-10 kB - 4-X CEeKIMOHHOE, pacCYUTaHHOE Ha YCTaHOBKY 30 sueeKk BaKyyMHBIX
BEIKJTIOYATENEH
KomnuectBo oTxomsamux auHui - 4 BJI
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2.7.

ITA npunsita npu xonudectse npucoenuHennii 110 kB Gonee nByx

Bapuant 5

PaccunTaTth cTOMMOCTH cOOpy:keHus nojcraniuu 220 kB, ecnu:

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

2.6.
2.7.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.
2.7.

1. O6mas xapakTepucTHKA paiioHa pa3MenieHusl MOACTAHIIUN

Mecropacnonosxenue [1C Jansauit Boctok

Penbed mmomanku I1C PaBHuHHEBIN

I'pynTHI CyrnuHku

2. Texuuveckne nokaszaresau IC

MotHOCTh TpaHCPOPMATOPOB 100 MBA

Tun u KonudecTBo TpaHCHOPMATOPOB 2xTPIIIH-100000/220

I';1aBHBIE CXEMBI 2JIEKTPUYECKUX COCTUHEHUN IlBe  pabGoume cam. C
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
Mecropacnonoxenue [1C VYpan
Penwed mromanku [1C PaBHUHHBIT
I'pynTHI Cyrnunku
2. Texunueckue noxkaszarenu [C
MortiHOCTh TpaHCPOPMATOPOB 200 MBA
Tun 1 KoTMYECTBO TPaHCPOPMATOPOB 2xTPAIIH-200000/330/110
I'maBHBIE CXEMBI DIIEKTPUYECKUX COEINHEHUN 330 kB - nBe pabouue c.m.

110xB - naBe paboume c
00XOIHOI C.11I.
KomngectBo npucoennuennii Ha cropone BH 330xB -8
110 kB - 12
3PY-10 kB - 4-x CeKIMOHHOE, pacCYNTaHHOE Ha YCTAaHOBKY 604 s4eeKk BaKyyMHBIX
BBIKJIIOYATEIIEN
KomnuectBo orxomsammx auauii - 330 kB - 6; 110 kB - 10
ITA npunsta npu KonudecTBe npucoenuHenui 330 kB Oonee 1Byx

MeTtoanyeckue ykazaHusi K BbinojHennio CP-3

1o 3apanHO# cxeme puc. 1 B COOTBETCTBUU C 3a/IaHHBIM BApUAHTOM ONPEIECTUTE:

1) onTEManbHOE pacrpeseieHne AaKTHBHBIX MOIIHOCTEH T'eHEpaTopoB C YYE€TOM IMOTEPh
MOIIIHOCTH; 0€3 ydeTa MOTeph MOIIHOCTH B PACHpPEISIUTEIbHBIX CETAX MPOMBIIUIEHHOTO
SHEproysjia TMpU Pa3IUYHBIX YCIOBUAX CBSI3M C DHEPrOCUCTEMOM peXHMax METOJI0M
MOCIIEOBATEIHHOTO YTSKEICHUS MyTeM COIMOCTABIICHUSI PAaCYETHBIX 3HAYeHHH Kod(duimeHTa
3armaca yCTOMYMBOCTH C HOPMATHUBHBIMHU 3HAYEHUSIMH.
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Puc. 1.1. Cxema cuctembl 3J1€KTPOCHA0KEHUS TPOMBIIITIEHHOT'O MIPEAIPUITHS ¢ COOCTBEHHBIMU
UCTOYHHUKAMHU 3JIEKTPOIHEPTUU

Pacuer Ha npumepe BapuanTa Ne 21

[To ucxonueiM manHbiM Bapuanta Ne 21 (mpwmit. 1, 2, 3) HAYEPTUTH CXEMY AJIEKTPOCHAOKEHHUS B
IIBK «<KATPAH».

1. OnpenenuTh ONTUMaIbHOE PacHpeIeIeHHEe MOIIHOCTEN MEXIy reHepaTopaMu COOCTBEHHBIX
IIEKTPOCTAHLUN TPOMBIIUIEHHOTO IPEAIPUSATHS.

Bo Bknaake «I'eneparops» («Pacuér» — «llapamerpsi» — «I['eHepaTopbl») YCTaHOBUTH (IIaskOK
«Y4uTHIBaTh c€0ECTOMMOCTh Ha KaXJIOM OTPE3Ke XapaKTEPUCTHUKHU», 00s3aTeIbHO BO BKJIAJKE
«lunamuka» Toro ke okHa «I[lapameTpsl pacueTa» cOpoCUTH Bce (IaxKu.

B okne «Ontummzanus» (puc.?2) («Ontummszanus» — «OnTUMH3alMs MO aKTUBHON
MOIITHOCTHY):

- BO BKJIaAKke «ONTUMU3aLUsA» YCTAHOBUTD «Y CIOBHS CBSI3U € dHEprocucteMon» - «C 525»;

- B0 BKjIanke «Ontumusanus» yctaHoBUTh «Ctoumocth | kBt-yac» snexkTposHepruu B
COOTBETCTBUM ¢ IpuiioxeHnem Ne2 — 2,82 py6.;

-BO BKIaake «OnTUMHU3anus» YCTAHOBUTh OrPAHUYEHHUS 10 T[PUEMY MOIIHOCTH U3
sHeprocuctemsl - «PaBHO: 351» (orpaHuueHHss MO NPUEMY MOIIHOCTH U3 IHEPrOCUCTEMBI
OTIPENIETISIOTCSI aBTOMATHYECKH );
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OOTUMHIBLMA | CRoBCTRE reHepaTOpos l

OCHORHME NOKASBTEMA [0 ONTHMHIBLMW

YCnoena ceazH CyMHapmas HArPUSKS ﬁ MBY  COBCTBEHHOS NEOWSEOACTED IS MBY
© IHEPIOCHTTEMEML.
[c 525 .l NoTpet nese uz MoTepu 3nexTPO3HEPTHH
AHEOTOCHETE M ﬁ MBEr B PACNPELNENMTENbHaix OSTHx o MET

CToMMocTs 1 kBT*uac
foe2 put

MPHBEARHHME JBTRETH M SKENNYSTSLH00 IHAPMOCHET 8HM B ABHHOM DEXHME, B TeYaHIWe | Saca
orpaHHYeHs

SBT0ATE HE HHNODT ﬁ'— FATPATE HA MEHEPALMO ﬁ_
Pamo ~ ANEKTPOIHEDIH Pyt SNEKTPOIHEPr UM Pyt

‘ IJE} i‘ MBx Sarpatel Ho nepeasuy
i) 5 py6 CUMMBPHLD 2BTPATH 167 Pyt
ONTUMHIVPOSSTE |
OCHOBHEIE NOKSSATE M4, NOCAE ONTHHESSN.

_DM“_”;J o Cyrapens Harpyake [ MB1  CoSctaenmoe npoussoacTeoll MBT

OnTHMHMEOUME C YHBTOM NOTEDE Motpen nz - MoTepu 3nexTPOIHEPTHW
IHEPrOCHCTEM [II MB1 B PACTPEASNATBbHX O2T8X li MBY

UNpOEEHHDS ONTHMMSBLNS

MEUBEAEHHEE SATPATE HE SKCNNYATALM IHEAOCHCTEME B ABHHOM PEAMME, B TRUSHIM | uaca
JoTEaTH B0 HHNODT r— JaTo0TH HA FEHEPOLMO li—
INBKTPOZHSPTIH pys. 3NERTPOIHENIUM pus
Harpyaxa I

JaTpate Ha nepeasy
spr:mpomegmu gﬁ puc CuritiapHue saTpaTyl [ pus

——— — — — ——

Puc. 2. 3ananue ycnoBuii CBSI3U C SHEPTOCUCTEMOM

-BO BKJIagke «CBOIWCTBA TEHEPATOPOB» 334aTh TEXHUKO-DKOHOMHUYECKHE MOJEIU IS
redHepatopoB: ['1 - 2xT-20 (manee mo Texcry — 1"y u 2I'1), I, - TBD-63, I's - T-20 (puc. 3) B
COOTBETCTBUHU C NpuiioxeHneM Ne 4.

Ontusensauns ¥

Onrumuasuus CsoficTea reseparopos

Cxara npoexta

Hopas cxena v] /
leseparop

f2r
CroumacTs 17 napa

—

+ | A0GaEMTL
XBOBKTEPUCTHKY

__J YOauTE
XBPEKTEPUCTIRY

Werl  fwerz |wers [wers  [Wers |Wert  [War? [Wer8  [werd  [wert0
{MosHocr 15 17 18 19 20
Pacon |15 125 135 140 145 150
Cromocty 270 272 274 269 267 267
4 ;

CUUECTRYI0WSR HBrpYIKS renepaTops PeroMERAYRMES HETPYIKE reNEparops
— —
— —_ - . = = —

Puc. 3. 3ananue TeXHUKO-3KOHOMHUYECKHUX XapaKTEPUCTUK FeHEPaTOPOB

Haxatp kHOnKy «OnTUMHU3UpPOBATH» (OMpEIEIeHHE ONTUMAIbHOIO PaclpeeleHus MOLTHOCTEN
MEX1y MICTOYHUKAMH 0€3 yueTa MoTepb MOIIHOCTH). B pe3ynbTare pacuera Mmoxy4uM 3HaYCHUS B
noJisix «CoOCcTBEeHHOE MPON3BOACTBOY, «IloTepu 3MeKTPOIHEPTHH B pacCpeeIUTEIbHBIX CETAXY,
«3arpaThl Ha UMIIOPT BJIEKTPOIHEPTUN», «3aTpaThl HA TEHEPALMIO AIIEKTPOIHEPTUNY, «3aTPAThI
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Ha Tiepenauyy »3JeKkTpodHeprum», «CymMapHble 3aTpartbl» U «PekoMeHIyemass Harpyska
reHepaTropoB» (puc. 4).

Hanee, 3amaB war 1 MBt u HaxkaB kHONKYy «/loonTumuszanusy», ONpeneauTb ONTHUMAIbHOE
pacnpeneneHue MOIHOCTEH MEXIy T€HepaTopaMu IMPOMBIIUICHHBIX 3JEKTPOCTAHIMI C y4eTOM
NOTEPb AKTUBHOW MOIIHOCTH B PACHpPEICIUTENbHBIX CETAX CHUCTEMBI 3JIEKTPOCHAOKEHUS
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.

- .
OnTumMuzayma | ? ﬂ:h]
-

ONTUMHZELMA l CeOMCTEA reHEpaTOpoE ]

DJCHOBHEBIE NOKAZATENW, 00 ONTUMMSALMK:

CymMapHas Harpyaka [434.34271193270 MBT

HCcnoeWa cEAzM
C IHEPrOCHCT EMAEMK;

CogcteeHHoe npowseoncrteo 1106351035888 MBT

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

323 il MBT

CyrrapHee 2atpaTtel [1146477.710439: pys.

3aTpaTe Ha Nnepeaady
BNEKTROAHEPMHM 16376,57945484E yg

JCHOBHEBIE NOKAZATENW, NOCNE ONTHMIAZELLAM:

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. OnTumusanus pexxuma CUCTEMBbI 3JIE€KTPOCHA0KEHUS IPOMBIIIJIEHHOTO TPEIPUSITHS

[

Tabmuma 1
PesynbTathl pacueta
CobcTBeHH 3arpatsl
[Ipuem u3 3arpaThl Ha 3arparbl Ha
o€ ITorep Ha CymmapHsblie
CHCTOMEL, npousBoAc | u, MBT MpHEM 5/, nepegavy FEHCPAMHo 3aTpartkl, pyo.
MBT TBO, MBT pyo. 3/3, pyo. 2/, pyo.
CyniecTByronmi pexxum
360 | 111,342 | 3,911 | 102460507 | 11029,26 | 201550,63 | 1237184,96
OnTuMaibHbIA peskuM 0e3 yueTa norepb
351 120,351 3,769 | 1000857,74 | 10627,48 211150 1222635,22
352 119,349 3,782 | 1003505,31 | 10665,93 | 209890,93 1224062,17
353 118,349 3,8 1006141,94 | 10716,11 | 208635,38 1225493,43
354 117,35 3,818 | 1008776,89 | 10766,81 | 208055,33 1227599,03
355 116,35 3,836 | 1011409,31 | 10817,19 | 207355,63 1229582,13
356 115,35 3,854 | 1014040,89 | 10868,95 | 206655,88 1231565,72
357 114,35 3,873 | 1016670,78 | 10921,25 | 205956,06 1233548,1
358 113,35 3,891 | 1019298,15 | 10973,26 | 205256,19 1235527,61
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359 112,35 3,91 | 1021924,68 | 11026,67 | 204556,27 1237507,62
360 111,35 | 3,929 | 1024548,69 | 11079,8 | 203910,93 1239539,42
361 110,35 | 3,948 | 1027171,85 | 11134,34 | 202380,87 1240687,06
305 | 76,31 | 4,603 | 1115985,77 | 12980,85 | 158881,78 | 12878484
OnTUMaJIbHBIN PEXUM C YYETOM ITOTEPH
351 120,351 | 3,769 | 1000857,74 | 1062748 211150 1222635,22
352 119,349 | 3,782 | 1003505,31 | 1066593 | 209890,93 1224062,17
353 118,349 3,8 | 1006141,94 | 10716,11 | 208635,38 1225493,43
354 117,35 | 3,818 | 1008776,89 | 10766,81 | 20805533 1227599,03
355 116,348 | 3,832 | 1011421,93 | 10806,06 | 206800,69 1229028,68
356 115,346 | 3,846 | 1014064,45 | 1084572 | 205463,16 1230373,33
357 114,344 | 3,86 | 1016704,44 | 1088582 | 204125,63 1231715,89
358 113,344 | 3,878 | 1019336,87 | 10936,8 | 202790,74 1233064,41
359 112,34 | 3,889 | 1021976,86 | 10967,31 | 202327,54 1235271,71
360 111,338 | 3,904 | 1024609,28 | 11008,73 | 200714,45 1236332,46
361 110,35 | 3,948 | 1027171,85 | 11134,34 | 202380,87 1240687,06
395 76,31 4,603 | 1115985,77 | 12980,85 | 158881,78 12878484
Tabnuua 2
PexoMeH1yeMble 3HaYEHHUS 3arpy3Ku T€HEPATOPOB
Iy, I, I, T, 1Ty, oI,
Hpuewm u3 MET MET MET M]43T ME;T T2, MBr| I's, MBr ME§T
CHUCTEMEI, = v
MBT OnTuMalbLHBIN PEKHUM oe3 ydeTa OnTUMaILHEIN PCXKUM C YUCTOM
MOTEPh OTEPh
360 20 60 20 20 20 60 20 20
351 20 60 20 19 20 60 20 20
352 20 60 19 19 20 60 19 19
353 20 59 19 19 20 59 19 19
354 20 58 19 19 19 59 19 19
355 20 57 19 19 18 59 19 19
356 20 56 19 19 18 59 19 18
357 20 55 19 19 18 59 18 18
358 20 54 19 19 15 59 19 19
359 20 53 19 19 14 59 19 19
360 20 52 19 19 20 52 19 19
361 20 60 20 20 20 60 20 20
395 13 37 | 13 13 13 37 | 13 | 13
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TeXHHKO-2KOHOMHYECKHE MOJACIIN r€HEPATOpPOB

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 | 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

[Ipunoxenne Ned
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