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JIner akryaauszanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopeHa uist peanmm3armu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl DJIEKTPOCHAOKEHHS TPOMBIIUICHHBIX MTPEAIPUSTHIA

[Iporokosm ot 20 . Ne
3aB. kadenpoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogoopena uist peanmsarmu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHuu Kadeapsl DIEKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHIHA

[IpoTokom oT 20 1. Ne

3aB. kadenpoii A.B. §apraHOBa




1 Ilesin ocBOEHMSI AUCHMILINHBI (MOTYJISA)

(dhopMHpOBaHHE y CTYICHTOB 3HAHWM, MPAKTUYECKHMX YMEHUH M HABBIKOB B 00OJACTH
MPOEKTUPOBAHUS  PACHPEIACIUTEIbHBIX  YCTPOMCTB  JBJIEKTPOCTAHUMKA W MOJCTAHIUU,
JJIEKTPUYECKOTO OCBCIICHUS, a TaKkKe B OOJACTH MOJICIUPOBAHUS PEKUMOB CHCTEM
ANIEKTPOCHAOKEHUSI C UCIOJIB30BAHUEM COBPEMCHHBIX JOCTHKCHUA HAyKH, TEXHUKH,
MEXIyHApOAHOTO U OT€YECTBEHHOIO OIIBITA B 3TON 00JaCTH.

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

Hucuumnuna IlporpaMmMHoe oOecniedeHHe B 3JIEKTPOIHEPreTHKE BXOJIUT B 4acTb
yaeOHOTO TuTaHa (POPMUPYEMYIO Y4aCTHHKaAMH 00pa30BaTeIIbHBIX OTHOIICHUI 00pa30BaTeIIbHON
MIPOrPAMMBEI.

JUis  w3ydeHus  JUCHUIUIMHBI ~ HEOOXOJMMBI  3HAaHHWS  (YMEHHUS,  BIIQJICHHS),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHHSI JUCIIUILTAH/ IIPAKTHK:

MopenupoBaHue 3EKTPOTEXHUUECKIX KOMILJIEKCOB U CUCTEM

[IporpamMmMHOe 0OGecrieueHre CUCTEM IIEKTPOCHAOKEHUS

AHanu3 ¥ yIpaBieHHUE JEKTPOTIOTPEOICHHEM

KomMmrmprotepHbie, ceTeBbie U MH(OOPMAIIMOHHBIC TEXHOJIOTHU

DHeprocOepexeHUE U I HEPrOMEHEHDKMEHT

UccnenoBanue u MoAETMPOBAHUE CUCTEM IIEKTPOCHAOKEHUS

[Hudposas anexTposHEepreTHUKa

TeXHUKO-I)KOHOMHYECKUE PACUETHI B AJIEKTPOIHEPTETUKE

3HaHus (YMCHHMS, BIIJICHUS), TIOJYICHHBIC TTPH M3Y4EeHUH JAHHOW JUCIMILIAHBI OyIyT
HEOOXOIUMBI JIJTs1 H3YICHHSI TUCIIHTLTAH/TIPAKTHK:

[IpousBoicTBEHHAs - HAy4YHO-HCCIIeA0BaTeNbCcKas paboTa

[Tpou3BoIcTBEHHAS - MPOCKTHAS MIPAKTHKA

[IpousBoicTBEHHAS-TTPEIAUIIIOMHAS TIPAKTUKA

[ToaroroBka K cjaue v ciaya rocyAapCcTBEHHOT0 AK3aMEHa

[ToaroroBka k mporeype 3aniuThl U 3alI1Ta BRITYCKHON KBaTU()UKAITMOHHOM PabOTHI

Y CTOWYMBOCTE CHCTEM AJIEKTPOCHAOKEHUS

3 Komnerenuuu odyuyawierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOYJISA) M IIJIAHUPYEMbIE pPe3yJbTAThl 00y4eHUs

B pesynabrare ocBoenus aucumiuinHbl (Momyins) «lIporpammuoe oGecrneueHue B
AIIEKTPOIHEPIEeTUKE)» 00YUAIOIIUKCS T0JKEH 00J1aaTh CIeYIOIMMU KOMIETEHIIUSIMU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

I[IK-5 Cnocoben pa3pabaThiBaTh OTHAEIbHBIE pa3lielbl MPOEKTOB, OCYLIECTBISATh HUX
TEXHUKO-3KOHOMHUYECKOE 000CHOBaHKE, IPUMEHATh METO/IbI aHAIIM3a BAPUAHTOB, Pa3pabOTKH U
MTOMCKA KOMIIPOMUCCHBIX PEIIeHUI

IK-5.1 Omnpenensier XapakTepUCTUKUA OOBbEKTa KAalUTAIBHOTO CTPOUTEILCTBA, JJIS
KOTOPOTO Mpe/IHa3HauYeHa CHCTEMa IIEKTPOCHA0KECHHUS
I1K-5.2 Boimonnser c6op wuHopManMM TO CYIIECTBYIOIIMM U BBIOMpaeT

OIITUMAJIBHBIC TCXHUYCCKHC PCHICHUSA Ha Pa3JIWYHBIX CTaAUAX IIPOCKTa
CHUCTCM 3J'IeKTp00Ha6)I(eHI/I$[ 00bEKTA KAITUTATIHLHOTO CTPOUTCIILCTBA

I1K-5.3 Bribupaer 060pynoBaHue A5 OTAEIbHBIX Pa3IesIOB MPOEKTA HA pa3IMYHBIX
CTagusIX  TNPOEKTHPOBAHUS  CHCTEM  3JIEKTPOCHAOXKeHHs  0OBbeKTa
KalUTaJIbHOI'O CTPOUTEILCTBA




4. CTpyKTypa, 00b€éM U coep:KaHue TMCIHUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AUCIHUILIMHBI COCTABIISIET 2 3a4ETHBIX SMHMUIL /2 aKaJl. 4aCOB, B TOM YHUCIIE:
— KOHTaKTHas pabora — 36,1 akaz. 9acos:

— aynuTopHas — 36 akaj. 9acoB;

—BHeayauropras — 0,1 akaz. 9acos;
— camocTosTenbHas padora — 35,9 akas. 4acos;
— B (popme npakTrueckoii moarorosku — 0 akas. vac;

dopma aTTecTaluy - 3a4eT

AynuTopHast g s
o KOHTaKTHas paboTa E 5 dopma TeKyILEero
Pasnen/ tema 3 (B axaz. vacax) & g‘ Bux o KOHTPOIIA Kog
g S S | caMOCTOATENBHON |  yCIeBaeMOCTH U
JIMCITATUTAHBI 5 e = . | xommereHyn
O 2 &5 paboThI MPOMEKYTOTHON
Tex. 7a0. | IpakT. ER aTTeCTALN
3aH. 3aH. | O &
1. Pazpen 1
11 CymiectByroliee
MporpaMMHOe OOecrieueHre B K51
DIEKTPODHEPTETHKE: MOHATHS, [ 4 2 3 TK-5.2,
CTPYKTYPBI HPOrpaMMHBIX IK-5.3
MIPOJIYKTOB, o0nacTp
MPUMEHCHUSI
Wroro no pazaeny 2 3
2. Paznen 2
2.1 IIporpammHoe
obecriedeHrue sl PELICHHUs
3a/1a4 B obJactu I1K-5.1,
AJIEKTPOdHEPreTUKU: ucropus,| 1 4 2,9 [K-5.2,
COBpPEMECHHBIC CAIIP, [K-5.3
OCHOBHbBIE obnactu
MPUMEHEHHUSI U BO3MOYKHOCTH
Wroro no pazaeny 4 2,9
3. Paznen 3
3.1 TporpaMMHbBIE TPOIYKTHI Beimonuenue CP- [K-5.1,
Jilic: pacuera| 1 4/41 5 1, moAroToBKa K CP-1, AKP-1 I1K-5.2,
CBETOTEXHHYECKON YacTH AKP-1 IK-5.3
Wroro no pazaeny 4/41 5
4. Pazpen 4
4.1 Ocobennoctu paboOTHI ¢ Bomomenme CP- IK-5.1,
1o p 1 6/41 | 5 | 2, moaroroskak CP-2, AKP-1 TK-5.2,
B 3JICKTPO3HEPIETHKE AKP-1. IK-5.3
HWroro no pazaeny 6/411 5
5. Paznen 5
5.1 3d mnpoekrupoBanue u HoarorosKa K MK-5.1,
MOJIEJINPOBaHNE B| 1 2 5 A AKP-1 I1K-5.2,
AKP-1

IEKTPOIHEPTETUKE I1K-5.3
Uroro no pazueny 2 5

6. Paznien 6




6.1 IIporpammHoe
obecrieueHHe  pacdera H

CUMOB Brimonnenne CP- I1K-5.1,
OMTHMHZALIHH pe OBl 4 18/411 5 3, MOArOTOBKA K CP-3, AKP-1 IIK-5.2,
CHCTEM DJIEKTPOCHAOKEHHST H AKP-1 IK-5.3
JNIEKTPOIHEPT ETHIECKUX :
CHCTEM
Hroro no pazzneny 18/41 5
7. IlpoMexxyTO4YHas aTTECTALHSI
IloaroroBka k IK-5.1,
7.1 TlogroroBka K 3a4eTy 1 10 o wer 3auer IIK-5.2,
aery TK-5.3
HUroro o pazueny 10
HUroro 3a cemecTp 36/121 | 35,9 3a4ér
Hrtoro o gUCLUIUIMHE 36/121 | 35,9 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanusaiuu  NPEAyCMOTPEHHBIX BUIOB  y4eOHOM pabOThl B KauecTBE
00pa30BaTeNIbHBIX TEXHOJOTUH B MpErnoiaBaHuu AucHUILTUHBL «[Iporpammuoe obecrieueHue B
AJIEKTPOIHEPIeTUKE»  HMCMOJIB3YIOTCS  TPAJUIMOHHA U MOJYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

[lepemaua HEOOXOMUMBIX TEOPETUYECKUX 3HAHUH © (HOPMHUPOBAHHE OCHOBHBIX
npeacTaBieHuil mo kypey «lIporpamMmmuoe obecriedeHre B 3IEKTPOIHEPTETUKE» MPOUCXOIUT C
WCIIOJIb30BAHUEM MYJIbTUMEIUMHOTO 000PYI0BAHHUS.

[Ipu nmpoBeneHNN MPAKTUYECKUX 3aHATHUSAX UCIIOJIB3YIOTCS pad0oTa B KOMaH/AE€ U METO/IbI
IT.

CamocrosiTenpHas padoTa CTUMYJIUPYET CTYACHTOB B MPOLIECCE MOTOTOBKH JOMAITHUX
3a/IaHUM, TIPU PEUICHUH 3a7a4 Ha MPAKTUYECKUX 3aHATUSX, MPU MOATOTOBKE K KOHTPOJBHBIM
paboTaM U UTOTOBOM aTTECTAIINH.

6 YueGHO-MeTOANYeCKOe oDecriedeHHe CAMOCTOSITe/IbHOI padoThl 00yUyaroLIMXCs
[IpencraBneno B mpuiioxxenuu 1.

7 OueHOYHbIE CPEACTBA /1JIsl POBEAeHU POMEKYTOYHOM aTTecTalul
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMMYecKoe H HHPOPMAIMOHHOE 00ecTieueHrue THCITUTITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Mypowmties, /1. 1O. Marematuueckoe obecnieuerre CAIIP : yuebnoe mocobue / /1. 1O.
Mypowmres, U. B. Tropun. — 2-e u3z. nepepad. u gomn. — Cankr-IlerepOypr : Jlanb, 2014, —
464 c. — ISBN 978-5-8114-1573-1. — Tekcr : oanektponHsii //  JlaHb
ANIEKTPOHHO-OMOMmoTeunas cucrema. — URL: https://e.lanbook.com/book/42192 (nmara
obpamienus: 22.04.2024). — PexxuM I0CTyma: I aBTOPH3. TIOJIb30BaTEIICH.

0) lomoJiHUTEIbLHAS JIATEpaTypa:

1. Menukos, A. B. Teopus Haie:KHOCTH SJIEMEHTOB JIEKTPOTEXHUYECKIUX KOMIUIEKCOB U
CHCTEM DJICKTpOCHaOKeHus . yuyebHoe mocobue / A. B. Menukos. - Boarorpan : ®T'bOY BO
Bonrorpaackuit 'AY, 2019. - 96 c. - ISBN 978-5-4479-0193-6. - Tekct : anekrponusIit. - URL:
https://znanium.com/catalog/product/1087875 (mata o6pamenus: 22.04.2024). — Pexum
JOCTYyHa: MO NOAIHKCKE.

2. Kuproxus, FO.A. TIpoekTupoBaHue CHUIOBBIX BHICOKOYACTOTHBIX TPaHC(HOPMATOPOB !
monorpadust / FO.A. Kuproxun, B.C. Cremanos, C.A. ApmunoB. - Mocksa ; Bomorma :
HNudpa-Unmxenepus, 2019. - 152 c. - ISBN 978-5-9729-0312-2. - Tekcer : anexkrponHsii. - URL:
https://znanium.com/catalog/product/1053407 (mata oOpamenus: 22.04.2024). — Pexum
JOCTYyHa: MO NOAIHUCKE.

3. Tpemsicos, B.A. Teopust Hafe:kHOCTH B 3HepreTuke. Haje:xxHOCTh cucTeM reHepanum,
HCIIOJIB3YIOIIMX BETPOBYIO M COJHEYHYIO d3Hepruioo . yued. mocodbue / B.A. Tpemscos, T.B.
Kpusenko. - Kpacnosipck : Cub. gpenep. yu-t, 2017. - 164 c. - ISBN 978-5-7638-3749-0. - Teker :

anexktponusidi. - URL: https://znanium.com/catalog/product/1031885 (mara oGparienus:
22.04.2024). — PesxuM J0CTYMA: 1O TOITUCKE.
4. Kypnan «BecTHUK IOVpI'Y. Cepus «OHEpreTuKa

https://vestnik.susu.ru/power/issue/archive (mara obparenus: 22.04.2024).
5. XKypnan «3OneKkTpoTeXxHHYEeCKHEe CUCTEMBbl M KOMIuTeKChD» http://esik.magtu.ru/ru/
(mata obpamenus: 22.04.2024).

B) MeTroauyeckue ykazanus:
Mertoanueckue ykazaHusi puBeIeHb! B mpuioxennu 3 k PI1/]


https://e.lanbook.com/book/42192
https://znanium.com/catalog/product/1087875
https://znanium.com/catalog/product/1053407
https://znanium.com/catalog/product/1031885
https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/

r) [IporpamMuoe oG6ecnieuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenne

Haumenoanue I[10 Ne norosopa Cpok feicTBuS JIMLIEH3UU
MS Windows 7

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

MS Windows 7

Professional (s [[-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

7Zip cB0001HO pacrpocTpansemoe [10 0OEeCCPOYHO
STATISTICAB.6 [K-139-08 ot 22.12.2008 0eccpoYHO
MathCAD v.15

Education J1-1662-13 o1 22.11.2013 OeccpouHo
University Edition

MS SQL Server

Management Studio cB00OO1HO pacmpoctpansemoe [10 06eccpovHO
Autodesk AutoCad

2011 Master Suite K-526-11 01 22.11.2011 06eccpovHO
ACKOH Kowmmac

3D 516 J-261-17 ot 16.03.2017 06eccpovHO
Adobe Reader cB0001HO pacnpocTtpansemoe [10 0eccpoUHO
FAR Manager cB0001HO pacrpoctpansemoc [10 0OECCPOYHO

IIpodeccuonanbHblie 02361 JaHHBIX U HHPOPMALMOH

HbIC CIIPABOYHBIC CUCTEMBI

HasBanwne xypca

CcrlIKa

®denepalibHOE TOCYIAPCTBEHHOE OIOPKETHOE YUPEKICHHE
«DenepanbHbIil UHCTUTYT MPOMBIIIICHHON
COOCTBEHHOCTH»

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

Nudopmannonnas cucrema - EnuHoe OKHO JocTyma K
nH(OPMAaLIMOHHBIM pecypcam

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

ITouckoBas cucrema Akagemus Google (Google Scholar)

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

Hanmonansnas nHbopMaimoHHO-aHAIUTHYECKAs CUCTEMa
— Poccwuiickuit unaexc Hayuynoro uutuposanus (PUHLI)

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

DnexkTpoHHas 0a3a MepHOIMUYECKUX u3gaHuii East View

https://dlib.eastview.com/

Information Services, OO0 «MIBUC»

9 MartepuajbHO-TEXHHUYECKOE o0ecriedeHne TUCHUTITHHBI (MOTYJIs1)

MaTCpI/IaJILHO'TeXHI/I‘{eCKOC obecrnieueHue JUCHUITNIMHBI BKIIFOYACT:




1. VueOHble ayaUTOPUU [UIsl TPOBEACHUS NPAKTHUECKUX 3aHATHH, TPYNIOBBIX U
WHJIMBUIYAJIbHBIX KOHCYJIbTAIIMN, TEKYIIET0 KOHTPOJS U IPOMEXKYTOYHOM aTTeCTalluM - TOCKa,
MYJIbTUMEIUNHBIN IPOEKTOP, IKPaH.

2. Tlomemenust aisi CaMOCTOSTENBHOH pabOTBl O00ydYalomuXxcs - TEPCOHAIBHBIC
kommbioTepsl ¢ makerom MS Office, Boixogom B MHTEpHET W ¢ JOCTYIIOM B DIICKTPOHHYIO
nH(OPMAMOHHO-00pa30BaTEIBLHYIO CPEly YHUBEPCUTETA.

3. Tlomemenue sl XpaHeHUs W MPOPUIAKTHUECKOTO OOCITYy)KHBAHHS Yy4eOHOTO
000pPYIOBaHUS - CTEIUTAXKH, CeHbBI 1T XpaHEeHUsT Y4eOHOTO 000PYIOBAHHMS.
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NPUJIIOKEHME 1
(obs3arenvHOE)

Y4yeOHO-MeTOANYECKOE 0O0ecTieyeHrne CAMOCTOAATeIbHOI padoThl 00y4arouxcs

[To mucunmmmae «lIporpamMmmHOe obOecriedeHHe B AJIEKTPOIHEPTETUKE» MPETyCMOTPEHO MPOBEACHUE
ayIUTOPHOM KOHTPOJIHLHOU paObOThI M 6 MHIMBUIYAIbHBIX 3aJaHUM JUIsl 00y4aIOIUXCSl.

AyauTopHasi KOHTpoJibHasi padora (AKP):

.||_/

1. HazoBure, kakue n3MepuTelbHbIE IPUOOPHI U MPUOOPHI yUETa JTOJIKHBI OBbITH
yCTaHOBJIEHBI Ha npucoenuHenun BJI 220 kB?

2. HazoBute, xakue m3MepuTeIbHbIE TPUOOPHI U TPUOOPHI yueTa JOJHKHBI OBITh
ycTaHoBjIeHbI Ha nipucoenunennu KJI 6 kB?

3. HazoBure, xakue n3MepuTesbHble MPUOOPHI U MPUOOPHI yUeTa JTOJKHBI OBITH
ycraHoBieHbl Ha npucoenuHenur TCH (BBog BH)?

4. HazoBure, xakue n3MepuTesbHble MPUOOPHI U MPUOOPHI yUeTa JTOJKHBI OBITH
YCTaHOBJIEHBI Ha MPUCOEIMHEHUN CUHXPOHHOTO JBUTATENsl HaNpsiKeHneM Boie 1 kB?

o. HazoBure, xakue n3MepuTesbHble PUOOPHI U MPUOOPHI yUeTa JTOJKHBI OBITH

YCTaHOBJIEHBI Ha IPUCOEANHEHNN CHIJIOBOTO TpaHchopmaropa ¢ pacilenjaeHHOH 0OMOTKON
HH (BBOA HU3KOTO HanpspKeHUsT)?

6. Kakyto cxemy nomxua npennoxutb CAIIP B cooTBeTcTBUU ¢ TpeOOBaHUSIMU
HOPM MPOEKTUPOBAHHUS YISl paclpeaeIuTeapH0ro ycrporictea BH npoxoaHoit moacTaHunm
HanpsbkeHreM 35 kB ¢ 4 npucoeImHeHnsIMH, IpU yCI0BUH, 4TO Ha PY mpenmonararorcs
yacTble KoMMYyTaluu Tpaicopmaropa? HazoBute HoMep U MOJTHOE HA3BAHUE CXEMBI.

1. Kakyro cxemy nomxkna npemioxutb CAIIP B cooTBeTCcTBUU ¢ TpeOOBaHUSIMU
HOPM MPOEKTUPOBAHUS JIJISl pacpeAeIuTeIbHOTO yeTpoiicTBa BH TpaH3uTHOM moacTaHIMK
HamnpspbkeHueM 35 kB ¢ 6 nmpucoenunenusmu? HazoBuTe HOMEp U MOJTHOE HA3BAaHUE CXEMBI.

8. Kakyto cxemy nomxHa npenioxutb CAIIP B cooTBeTcTBUU ¢ TpeOOBaHUSAMU
HOpPM MPOEKTUPOBAHUS ISl pacnpenenuTeabHoro ycrporictea CH y3moBoil moacTtaHuuu
HanpspkeHueM 110 kB ¢ 5 npucoennnennsamu? Ha3zoBute HOMEp M MOJIHOE Ha3BAHHUE CXEMBI.

9. Kakyto cxemy nomxHa npenioxutb CAIIP B cooTBeTcTBUU ¢ TpeOOBaHUSAMU
HOPM IIPOEKTUPOBAHMS JJIs paclpeaenuTensHoro ycrporctea BH y310Boil moacranumu
HanpspkenueMm 110 kB ¢ 12 npucoenunennsimu? HazoBuTe HOMEp M TMOJHOE Ha3BaHHE
CXEMBI.

10. Kakyro cxemy noipkHa npeanioxuTbh CAIIP B cooTBEeTCTBUM ¢ TpeOOBaHUSMU
HOPM IIPOEKTUPOBAHMS JJIs paclpeaenTensHoro ycrporcrsa BH y310Boil moacranumu
HanpspkenueM 220 kB ¢ 4 npucoenunenusamu? HazoBuTe HOMEp U MOJTHOE HA3BaHUE CXEMBI.

11.  Kakas u3 cXeM BBINOJHEHA BEPHO:

0) B)

A A
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Kaxkas u3 cxeM BBIIIOJTHEHA BEPHO:

6)

10

KB aw

Bt
T,

.—4}—“-
5
]l

N-- j"' lau

6)

I(ZLII I(IUI
14 Kakasg u3 cxeMm BbIIOJIHEHA BCPHO!
a)
ol | T
::—:--1\—| | |||—’i':;
! 10 kB
. Ll i) -
o] I l l —

3
&

4'/

if_'

T

1

iay




ol 1
—— 10 kB =
N i 17 N
o] 1 —
B)
VTT_“' 'II—T;
:{_“I 110 kB Ill_}'_

15.  Kakas u3 cxeM BBITIOJIHEHA BEPHO:

a) 6) B)

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

|||—\
|||—\
|||—\

16. KPYVY c BepxHUM BBOJIOM COOPHBIX IIMH U HIKHUM PACIOJIOKEHUEM IIUHHOTO
OTCEKa COOTBETCTBYET CXEMa 3arOJHEHHUS:

6) B) r)

AN

I
Y| || X -

—&—>
%

17.  KPY c BepXHUM BBOJIOM COOpHBIX LIMH U BEPXHUM PACIIOI0KEHUEM IIHHHOTO
OTCEKa COOTBETCTBYET CXEMA 3allOJIHEHUS:

6) B) r)
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N
Y 1

18. KPY BepxHUM pacIOJIOKEHHEM IIHHHOTO OTCEKa C BBOJOM IIWH CHH3Y
COOTBETCTBYET CXEMa 3aIlOJIHCHHUS:

6) B) r)

——>

Y 1

19.  KCO cooTBeTcTByeT cxeMa 3anoTHCHUS:

6) B) r)

——>
i—<€>

N
Y -

20.  MuHUMAaJIBHO JOMYCTUMBIH TOK OTKIFOYCHHS MOXKET ObITh Y BRIKJIIOYATENICH Ha
PY1IOKBclyow=126 kAuT.=0,07cC

0=
>
i_<€ Desvaved

—&

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

21. MuHuManbHO IOMYCTHMbIH HOMUHAIBHBIN TOK BhIKIIOUaTeNs Ha BBoje 10 kB
cusioBoro Tpancopmaropa TP/IH-25000/110 cocraBmnser:
a) 630 A
6) 1000 A
B) 1600 A
r) 2000 A

22.  MuHuManIbHO JOMYCTUMBIF HOMUHAIBHBIN TOK BBIKITIOUaTes s Ha BBoae 110 kB
cuioBoro Tpanchopmaropa TPIH-25000/110 cocraBisier:
a) 630 A
6) 1000 A
B) 1600 A

14



r) 2000 A

23. MuUHUMaJIBHO JOMYCTHMBIH TOK 3JIEKTPOJUHAMUYECKOH CTOMKOCTH MOXET
ObITh y BeIKTIOUaTeseit Ha PY 220 kB ¢ lno =21 kA u T.=0,02 c
a) 20 kA
0) 25 kA
B) 31,5 KA
r) 50 kKA

24.  MuHUMAaIBHO JOMYCTUMBIH TOK OTKIFOYCHHS MOKET OBITh Y BRIKIIOYATEIICH HA
PY220xkBclio=21kAunT.=0,02c¢C
a) 35 kA
0) 50 kA
B) 102 kKA
r) 125 kA

25. MuUHUMaIBHO JOMYCTHMBIH TOK 3JIEKTPOJMHAMUYECKOH CTOWKOCTH MOXET
ObITh y BeIKTIOUaTeset Ha PY 10 kB ¢ 10 =126 kAu T, = 0,07 C
a) 35 kA
0) 50 kA
B) 102 kA
r) 125 kA

IIpumepHbIe caMocTOATEIbHBIE PA0OTHI:
CP-1 «CAIIP cBeTOTeXHMYECKOH YaCTH FJIEKTPOYCTAHOBOK)

OcCyIIecTBUTh pacyeT MPOKEKTOPHOTO OCBEIICHUS OTKPBITOTO PACIPEICIUTEILHO YCTPOHCTBA
noactaniuu 110/10 kB ¢ ucnons3oBanuemM mporpaMMmHoro odecrnedenusi Dialux, ecnu 1uraH moacTaHIIMN
MPUBEJICH Ha pUCYHKe. [IpUBECTH MIaH pacCTaHOBKH MPOKEKTOPHBIX MAuT, yKa3aTh THIIBI CBETUIIBHUKOB H
nami. [IpuBecTy miaH ¢ H300paKEHUEM H30JUHUIA.
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1.1
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

Ef OPY-110 x8

00 1 2000 | Joos Longe

_ Eaa

_D !

>-———i-—-F

; 1400

Wemosoe
noveumGe

: Jf g

CP-2 «CAIIP cxeM pacnpeaejuTeJIbHbIX YCTPOHCTB JIEeKTPOCTAHIMIA U MOJACTAHIMID)

Ha ocHoBanuu texanueckoro 3aganus ¢ ucnoas3osanueM CAIIP «OPY CAD» u «3PY CADy:
- paccuuTaTh TEXHUKO-DKOHOMHYECKUE TTOKA3aTelIH;

- BbIOpaTh ONTHUMAIBHYI0 CXEMY paclpeleiIuTeIbHOIO YCTPOICTBA TIJIaBHOMW MOHU3UTEIBHON
MO/ICTAHIIUH;

- pazpaborath ogHonuHeHYI0 cxemy ['TIIT;

- OCYILIECTBUTH pacueT TOKOB KOPOTKOTO 3aMbIKAHHS;

- OCYIIECTBUTH BbIOOp U mpoBepky obopynoBanus PY BH u HH;
- CIIPOEKTHPOBATH COOCTBEHHBIE HYXK/IbI ITOJICTAHIINU.

1. O6mas xapakTepucTHKA pailoHa pa3MeleHus NOACTAHMHI

Mectopacnonoxenue [1C VYpan
Penwved mnomanku [1C PaBHuHHBII
I'pynTEI Cyrnunkn

2. Texunveckue noxkasarenu IC
Mo1HOCTh TpaHCPOPMATOPOB 40 MBA
Tun u Konu4ecTBO TpaHCHOPMATOPOB 2xTPJIH-40000/110
I'maBHBIE CXEMBI ANEKTPUUECKUX COETUHEHUN OpunapHas

CEKLIMOHUPOBaHHAs

KonunuectBo npucoenunenuii Ha cropone BH 6

3PY-10 kB - 4-X CeKIMOHHOE€, pacCUYMTaHHOE Ha YCTAHOBKY 52 siueeK BaKyyMHBIX

16



BBIKJIIOUATEIEH
2.6. KomnuuectBo oTxoasamux Jmaui - 4 BJI
2.7. TIA nmpunsTta npu xonmuecTe npucoeannenuii 110 kB Gonee nByx

CP-3 «OnTtuMu3auuss PeKUMOB PaGOThl CHCTEM JJIEKTPOCHAOKEHUSI € COOCTBEHHBIMH
HCTOYHUKAMH JIEKTPOIHEPTrUm)

Jlnist 3aaHHOM CXEeMBI OJIEKTPOCHAOXKEHHSI € COOCTBEHHBIMH HWCTOYHHMKAMH AJIEKTPOIHEPIHH,
OCYILIECTBUTh IIOUCK ONTHUMAJIbHOTO pAaCHpEe/CHUs] AaKTUBHBIX MOIIHOCTEH MEXIy TIeHepaTopaMmu
anekrpoctannuii B [IBK «KATPAH», ecnmu TeXHUKO-3KOHOMUYECKHE MOJEIH TypOOT€HEPaTOPOB MMEIOT
CHEAYIOUIUN BU:

TexXHUKO-3KOHOMHUYECKHUE MOJICITH T€HEPATOPOB

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

IlepeyeHb BONPOCOB /1l MPOMEKYTOUYHOM aTTecTAlluM (324€eT C OLEHKOM):

1. Ilepeuncnure OCHOBHBIE 1enu aBToMaTu3aluu npoektupoBanus COC. C noMouplo NpUMEHEHUS
KAaKMX TEXHOJIOTMI UX MOXHO JOCTUYb?

2. laiiTe ompenesneHHe MOHATHUAM: MPOEKTHBIE ONepalus M IpoLeaypa, NMPOEKTHbIE pelIeHHe U
MapIlpyT, 3Tall ¥ CTausl IPOEKTUPOBAHUS.

3. Kakue Buibl MPOEKTHBIX MPOLEAYpP MOTYT ObITh UCTOIb30BaHbl B CAITP?

4. Kakue 3Tansl BXOJAT B THIOBYIO cXeMy npoektupoBanus? IlpuBeaure ux o0iacTe Ha3HAYEHUS U
OCHOBHBIE (DYHKIIHH.

5. Kakue TumoBble 3a7auM aBTOMATHU3aLUHU MPOEeKTHpoBaHUs XxapaktepHsl 1t OPY CAD u 3PY
CAD?

17



6. B 4uéM 0coOeHHOCTh MapauIeIbHOTO (CMEIIaHHOTO MPOEKTUPOBaHUs)? [l KaKuX SHEPreTHUECKUX
00BEKTOB €ro MO>KHO MPUMEHUTH?

7. Ilepeuncnure npeumymiectsa U Hepoctatku TexHoioruu CAD/ CAM/CAE. B uém 3akimodarorcst
OCHOBHBIE TPYJHOCTU UX BHEJPEHUS B IEKTPOIHEPIETUKE?

8. Kakumu cBoiicTBamMu 007a1aeT CUCTEMa 3JIEKTPOCHAOXKEHHsI Kak 00beKT mpoektupoBanusi? Kak
OHH BIHAIOT Ha co3nanue CAIIP?

9. Kakue 3amaun CAIIP OPY CAD u 3PY CAD otHocsTCS K OpPMATH3yeMbIM, a KAKHE — K TPYIHO
dopmanmzyembim? Kakue npumensitorcs pexxumsl B padbote CAIIP B 3aBUCHMOCTH OT XapakTepa U CTETIeHU
y4acTHs 4eJI0BEeKa M HCToJb30BaHust DBM?

10. B uém 0COOEHHOCTH HUCXOMSIIETO U BOCXOAAIIETO MpoeKTHpoBanua? Kak 3To yduTeIBaeTcs mpu
cosganuu CAIIP? [IpuBeaure npumepsl.

11. Jlatfite omnpenenenust oOecneunBaromuM mnoacuctemam CAIIP. Kak cBszaHbl mMexiay coboit
TexHuuyeckoe u nporpammuoe odecnieuenuss CAIIP OPY CAD u 3PY CAD?

12. Kakue noacuctembl CAITP MOXHO OTHECTH K OOCITY>)KHBAIOIIIMMH, a KaKUe — K TIPOSKTUPYIOIIHM?

13. IIpuBenuTe MpuMepsl KOMIIOHEHTOB U KoMIiekcoB CAIIP cuctem 31eKTpoCcHa0KEHUSL.

14. TlepeuncnuTe OCHOBHBIE MPOOJIEMBI MPOEKTUPOBAHUS CUCTEM dJeKTpocHaOkeHus. Kakoe
BAMSIHUE OHM oKa3biBaroT Ha co3ganue CAIIP OPY CAD u 3PY CAD?

15. Kakas uH@opmanuss HeoOxoguma st cocraBieHuss TOO  anexkTpuuyeckodl  yactu
ANEKTPOIHEPTETHIECKOTO 00BEKTa?

16. Kakne ocHoBHBIe 3amauu mnpoekTupoBaHusi COC HEOOXOIMMO aBTOMATH3HPOBATH B TEPBYIO
ouepensb? [Touemy?

17. Kakue oTambl # CTaAUd MNPOEKTUPOBAHUS  DIIEMEHTOB CHUCTEM  DJIEKTPOCHAOXKEHHUS
pernameHnTHpoBanbl? KakuM 00pa3oM ux jydile aBTOMaTU3UpOBaThH?

18. Kakue mpomeimuieHHble iporpaMMHubie makeTsl CAIIP Bam m3BecTHBI? CpaBHHATE MX OCHOBHBIE
BO3MOXHOCTH M 00JIaCTh MPUMEHEHUS.
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NPUJIOKEHMUE 2
(oGs3aTenpHOR)

OIIeHO‘lHBIe cpeacrea AJisi IpoBEACHUSA HpOMe)KyTO‘lHOﬁ aTreCcTanuu

a) [lianupyemble pe3ybTaThbl 00yUeHUs] H OLIEHOYHbIE CPEICTBA VISl POBEIeHNsI MPOMEKYTOUYHON aTTeCTallum:
Kon o
I/IHILI/IKaTOp JOCTHUXCHUS KOMIICTCHIINN OHGHOLIHI)IG CpeI[CTBa
WHAUKATOpa

I1K-5: CniocoGeH pa3pabaTbIBaTh OTAEIbHBIE Pa3/ieiibl IPOEKTOB, OCYILECTBIATh X TEXHUKO-3KOHOMHUYECKOE 000CHOBAaHUE, TPUMEHATh METOAbI aHATTN3a
BApUAHTOB, Pa3pabOTKH U MOMCKA KOMIIPOMHUCCHBIX PEelIEHUN

[IK-5.1

Ornpenenser XxapakTePUCTUKUA 00bEKTa
KaIATaJIHHOTO CTPOUTEIIBCTBA, I KOTOPOTO
MpeHa3HaYeHa CUCTEMa dJICKTPOCHAOKEHUS

1. Bonpocsl 17151 MOATOTOBKH K MPOMEKYTOUYHOMH aTTeCTAlHI

19. TlepeuncnuTe OCHOBHBIC IIeTW aBTOMaTn3anuu npoekrupoanus COC. C
MTOMOIIILIO IPUMEHEHHUS KaKHX TEXHOJIOTHIA WX MOYKHO JOCTHYb?

20. [aiiTe ompenercHWE TMOHATHSAM: TPOCKTHBIE OMeEparys W TpoIeaypa,
MIPOEKTHBIC PENICHUE U MapIIPYT, ITAIl U CTAIAMSI TPOCKTHPOBAHHSI.

21. Kakuie BUABI MPOEKTHBIX MPOIIEAYP MOTYT OBITH McTONb30BaHbl B CATIP?

22. Kakue 3Tarnsl BXOIAT B TUIIOBYIO cXeMy IipoekTupoBanus? [IpuBeaure ux
00J1acTh Ha3HAYCHHS M OCHOBHBIE (DYHKITUH.

23. Kakve TUTNOBBIE 3a/la4d aBTOMATH3allMU MPOEKTUPOBAHUS XapaKTEPHbI
s OPY CAD u 3PV CAD?

24. B 4ém 0COOCHHOCTHh MapaJlIeIbHOTO (CMEIMIaHHOTO MPOSKTHPOBaHMUS)?
Jl71s KakuX SHEPreTUUECKUX 00OBEKTOB €r0 MOKHO IPUMEHHUTH?

25. [lepeunciure mipeuMmymiecTBa u  HemocTaTku TexHojormun CAD/
CAM/CAE. B uéMm 3aKkiO4arOTCsi OCHOBHBIE TPYAHOCTH WX BHEIPEHUS B
ANEKTPOIHEPreTUKe?

2. 3agaHus ISl CAMOCTOSITEIbHBIX PadoT
CP-1 «CAIIP cBeTOTeXHHYECKOH YaCTH JJIEKTPOYCTAHOBOK)

OcymiecTBUTh  pacdyeT IPOKEKTOPHOTO OCBEUIEHUS OTKPBITOTO  PACHPENEIUTEIBHO
ycrpoiicta nojactanuuu 110/10 kB ¢ ucnons3zoBanunem nporpammuaoro obecneuenust Dialux, eciu
IUIaH TOJCTAaHIIMKM NpPUBEACH Ha pHCyHKe. IIpuBecTH miaH paccTaHOBKM MPOXKEKTOPHBIX Madr,
yKa3aTh TUIbl CBETHJILHUKOB U JlamI. [IpuBecTH niaH ¢ n300pakeHneM U30JIHMHUH.




Kon

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA OneHoYHbIE CpeICTBA
WHJIMKaTopa

I

d 0PY-110 B o

BEoe H ao00 | Joog L0re

.

240

.=.='_iF

3PY-10_«B C
= |

Jf |:|

CP-2 «CAIIP cxem pacnpeneuTeIbHBIX YCTPOHCTB 3J1€KTPOCTAHIMI M NMOJACTAHIHID)

Ha ocHoBannu texumueckoro zaganusa ¢ ucmnoib3oBanueM CAIIP «OPY CAD» u «3PVY
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

CAD».
- pazpaboTaTh oqHOIMHENHYI0 cxemy ['TIIT;
- CIIPOEKTUPOBATh COOCTBEHHBIE HYK/Ibl I10JCTAHLIUU.
1. O0mas xapakTepucTHKA pailoHa pa3MelleHus MOACTAHIMHU
1.1. Mecropacnomnoxenue I1C Ypan
1.2. Penwed muromamku [1C PaBuuHHBIN
1.3. T'pyHTHI Cyriauaku
2. Texunueckue nokasaresau I1C
2.1 MomHoCcTh TpaHchopMaTopoB 40 MBA
2.2. Twm u KOTMYECTBO TPaHCPOPMATOPOB 2xTPJIH-40000/110
2.3. T'nmaBHBIE CXEMBI JICKTPUIECKUX COCTMHEHUH OnunapHast
CEKLMOHUPOBAaHHAS

2.4. KomwmvecTBo npucoennHeHnii Ha cropone BH 6
2.5. 3PY-10kB - 4-x CEeKIMOHHOE, PAacCYMTAaHHOE Ha YCTAaHOBKY 52 s4YeeK BaKyyMHBIX

BBIKJTFOUATETIEH
2.6. KomumuectBo oTxomsamux JiuHui - 4 BJI
2.7. TIA mpunsita mpu kosmuectBe npucoeanaeruit 110 kB 6onee nByx

3. AyiuTopHasi KOHTpPoJibHasi padora
26.  Kakas u3 cxem BBITIOJTHEHA BEPHO:

a) 0) B)
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

.||_/

4

Kakast 13 cxem BBITIOJTHECHA BE€PHO:

N\ N S— %
/7
—

28.  Kakas u3 cxeM BBHITIOJTHEHA BEPHO:

a) 0)
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

B ary B ary B aw
Er—t Er—t l
Dt b ¥
=~ St N
—4}—“- —<T—||~ -—~:¥{|‘
- - T,
T S D S i
R, R an Yy ra Ny a
auy auy rau
29.  Kakas u3 cxem BBITIOJTHEHA BEPHO:
a)
D—l\ll\—“l |||—4|’-_T
::TI | P
— ‘—||l |||—/.—
10 kB
T/ P
- Ly li] ]
o] I 1 1 —
0)
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

o -
:{_“I 110 kB I”_}._
N 1] 17 N
o] l l -||—LE]
B)
i =
—— 10 KB —=
S e
B [
30 Kakag u3 cxeMm BBIOJITHEHA BCPHO:
a) 0)
1c 2c

1c 2c
g G

j |

1c 2c
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

31. KPYVY c BepxHHUM BBOJOM COOpPHBIX IIUH U HUKHUM PACIIOJIOKEHUEM
LIMHHOT'O OTCEKA COOTBETCTBYET CXEMa 3aIIOITHCHMSA:
6) B) r)
A i A
vl X || 3 R

32.  KPY c BepxHUM BBOJIOM COOPHBIX IIIMH U BEPXHUM PACTIOTIOKECHAEM
IIMHHOTO OTCEKA COOTBETCTBYET CXEMa 3AIIOIHCHMSA:
6) B) r)
N N N
vl X || 3 R

33.

KPY BCPXHUM PaACIIOJIOKCHUEM HIMHHOI'O OTCCKAa C BBOAOM HIHNH

CHHU3Y COOTBCTCTBYCT CXEMa 3aIll0OJIHCHU:

0)

B) T)
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Kon

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

WHIUKATOpA
i A i
|
WV YV N7
Y_ Y | XY ||l 1
34.  KCO cooTBETCTBYET cCXeMa 3aroTHEHUS:
a) 0) B) r)
i N i N
|
20 I A 2 e i
I1K-5.2 Brinmonnsier c6op undopmanuu no 1. Bonnpochbl /151 IOATOTOBKH K MPOMEKYTOUYHOM aTTecTaluu

CYLICCTBYIOIIUM U BBI6I/IpaeT OIITUMAJIbHBIC
TCXHUUYCCKUC PCUHICHHA Ha PA3JIMIHBIX
CTauAiX IMMPOCKTAa CUCTEM 3JI€KTpOCHEI6)KCHI/I5I
00BEKTa KAIUTAIBHOTO CTPOUTCIIbCTBA

1. IlpuBeaute npumepsl KOMIOHEHTOB U KomIuiekcoB CAIIP cucrem 31neKTpocHaOKeHus!.

2. Ilepedncnure 0OCHOBHBIE ITPOOIEMBI IPOEKTUPOBAHUS CUCTEM IeKTpocHabxkeHus. Kakoe
BJIWSIHHE OHHM OKa3bIBaloT Ha co3ganue CAIIP OPY CAD u 3PY CAD?

3. Kakas wuHbpopmanms HeoOxoauma st coctaBieHus TOO 53IeKTpUYECKON YacTH
JIEKTPOIHEPIeTUUECKOTO 00beKTa?

4. Kakue ocHoBHbIe 3amaun npoekTupoBaHusi COC He0OXOAMMO aBTOMATHU3UPOBATh B
nepByro ouepens? [louemy?

5. Kakue »sTambl W cTaguu NOPOEKTHPOBAHHUS DIIEMEHTOB CHCTEM 3JIEKTPOCHAOKEHHS
pernamenTupoBaHbl? KakuM 06pa3oM uX Jrydilie aBTOMaTU3UPOBaTh?

6. Kakue npowmsbinuienssle nporpammuble naketsl CAIIP Bam m3BecTHbI? CpaBHHTE HMX
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

OCHOBHBIE€ BO3MOXXHOCTH U 00JIaCTh MMPUMCHCHUA.

2. 3agaHud 1J1s1 CAaMOCTOSATeIbHBIX padoT

CP-2 «CAIIP cxem pacnpeaeuTeIbHbIX YCTPOHCTB 3J1eKTPOCTAHIUI M MOJCTAHIUID)

Ha ocHoBaHuu TexHudeckoro 3amaHus ¢ ucnojb3oBanuem CAIIP «OPY CAD» m «3PY
CAD»:

- paccuuTaTh TEXHUKO-2KOHOMHYECKHE TIOKA3aTeIH;

- BBIOpATh ONTUMAIBHYIO CXEMY PACIPECIUTELHOTO YCTPONCTBA TJIABHOM TOHU3UTEIHLHOM
IOJICTAHIIVH;

VYcnoBus 3a1aun npuBeACHBI B HHAUKaTOpeE 4. 1.

CP-3 «OnTuMu3anus pe;kuMMoB padoThl CUCTEM JIEKTPOCHAGKEHHUSI ¢ COOCTBEHHBIMH
HCTOYHUKAMH 3JIEKTPOIHEPIrUm)

Ji1s 3a1TaHHOM CXEeMBI 3JIEKTPOCHA0KEHUS ¢ COOCTBEHHBIMU HCTOYHUKAMHU JIEKTPOIHEPT UM,
OCYILIECTBUTD MMOUCK ONTUMAIBHOTO paCIpeIeeHHs] aKTUBHBIX MOLTHOCTEN MEXy TeHepaTopaMu
anektpoctannuii B [IBK «kKATPAH», ecnii TeXHUKO-3KOHOMHUYECKHE MOJICTTH TYypOOTEHEPaTOPOB
UMEIOT CJICTYIOLIUIN BUI:

TexXHHKO-9KOHOMUYECKHE MO re€HepaTopoB

Puon = 6 MBT
P, MBr 4 5 6
Do, M 44 47 50
S, py6. 234 235 233
Puow = 12 MBrT
P, MBr 8 9 10 11 12
Do, M 61 65 69 74 77
S, py6. 351 358 342 347 354
Puow = 20 MBT
P, MBr 13 15 17 18 19 20
Do, M 115 | 125 | 135 140 | 145 | 150
S, py6.AC 270 | 272 | 274 | 269 | 267 | 267
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

Puow = 32 MBT
P, MBt 14 18 20 24 26 30
Do, M* 177 195 205 220 229 235
S, py6./m® 240 240 232 245 241 234
Puon = 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
Pyon = 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 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. AyiuTopHasi KOHTpoJibHasi padora

1. HazoBute, Kakue H3MEpUTEIbHbIE HPUOOPHI
yCTaHOBJIEHBI Ha ipucoeanHenun BJI 220 kB?

2. HazoBuTe, kakue u3MepHUTENbHbIE NPUOOPHI U MPUOOPHI YydeTa JOJKHBI OBITh
ycTaHoBjeHbl Ha npucoeanHenuu KJI 6 kB?

3. HazoBute, kakue u3MepHUTENbHbIE NPHOOPHI U MPUOOPHI Yy4eTa JOJKHBI OBITh
ycranoBieHbl Ha npucoenunenun TCH (BBog BH)?

4. Ha3oBure, Kakue HU3MEpPUTENbHbIE MPUOOPHI M NPUOOPHI y4yeTa JOJDKHBI OBITh
YCTaHOBJIEHBI HA TPUCOEIUHEHUHN CUHXPOHHOI'O JIBUTATENs HaNpsbkeHueM Boie 1 kB?

5. HazoBuTe, kakue uU3MepHUTENbHbIE NPHOOPHI U MPUOOPHI YydeTa JOJKHBI OBITh
YCTaHOBJIEHBI Ha MPHUCOECTUHEHUH CUJIOBOTO TpaHchopMaropa c pacuiersieHHoW oomotkoirt HH
(BBOJ HU3KOTO HaIpsHKEeHUs)?

6. Kakyio cxemy pomkna npemnoxutb CAIIP B cOOTBETCTBUHM C TpeOOBaHUSAMH HOPM
MPOEKTUPOBAHUS JJIsl  pachpelenuTenbHoro ycrpoictea BH  mpoxonHodt  mojcraHuuu
HanpsbkeHueM 35 kB ¢ 4 npucoequHeHusaMH, TIpU YCIOBUH, 4TOo Ha PY mpeamnonaratorcs yactbie
KoMMyTaluu Tpanchopmaropa? HazoBure HOMeEp U MOJIHOE Ha3BAHHE CXEMBI.

=

npuOOpPHl  y4eTa JIOJDKHBI OBITH
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

7. Kakywo cxemy pomkHa npemioxuts CAIIP B cooTBeTcTBUH ¢ TpeOOBaHUAMU HOPM
MPOEKTUPOBAHUA JUIsl  paclpeNeNuTeNIbHOro  ycrpoiictea BH  Tpan3utHOM moacTtaHuuu
HanpspkeHueM 35 kB ¢ 6 npucoenunenusmu? HazoBure HoMep U OJIHOE HA3BaHUE CXEMBI.

8. Kakyo cxemy nomkna npemnoxuts CAIIP B cooTBeTcTBUM C TpeOOBaHUSIMU HOPM
IPOEKTUPOBaHMS [yl pacrpeaenuTensioro ycrpoiictsa CH y31moBoil moacTaHIMKM HaIpsKEHUEM
110 xB ¢ 5 npucoeaunenusmu? HazoBute HOMEp U MOJTHOE HA3BaHUE CXEMBI.

9. Kakyo cxemy nomkna npemnoxuts CAIIP B cooTBEeTCTBUM C TPeOOBAHHMSIMH HOPM
MPOEKTUPOBAHUA ISl paCIpeAeIIUTENbHOr0 ycTporicTBa BH y3510BOM moAcTaHIIMU HAPSKEHUEM
110 xB ¢ 12 npucoenunennsmu? Ha3zoBuTe HOMEp 1 MOJTHOE HA3BAaHUE CXEMBI.

10. Kakyro cxemy nomkaa npennoxkutb CAIIP B cooTBeTCTBHU C TpPeOOBAHMSIMH HOPM
MPOEKTUPOBAHUS ISl pacpeAesIuTENbHOr0 ycTporictBa BH y3110BO# MoCTaHIMKM HANPS)KEHUEM
220 xB ¢ 4 npucoequaenusmMu? HazoBuTe HOMEp M MOJTHOE HA3BAHUE CXEMBI.

I1K-5.3

Bri6upaeT o0opynoBaHue A5 OTACIbHBIX
pa3zesioB MPOEKTa Ha PA3IMYHBIX CTAAUSIX
MPOEKTHPOBAHUS CHCTEM JIEKTPOCHAOKEHHS
00BbeKTa KalMTaJIBHOTO CTPOUTEIHCTBA

1. Bonpocsl 1J1s1 HOATOTOBKHU K IMPOMEKYTOYHOM aTTecTanuu

1. Kakue 3amaun CAIIP OPY CAD u 3PY CAD oTHOCsTCS K (popMann3yeMbIM, a KakKue — K
TpyaHo (opmanm3yembiM? Kakue mpumensitorcst pexxumbl B padore CAIIP B 3aBucuMocTu ot
XapakTepa M CTENEHH Yy4acTHUs YeJI0OBEKa U UCMOJIb30BaHusi DBM?

2. B uém o0coOeHHOCTM HHCXOMSIIET0 W BOCXOASAIIEro mpoekTupoBaHus? Kak 310
yunThiBaeTcs ipu coznannu CAIIP? [IpuBeaure npumMepsl.

3. Jlatite onpenenenus ooecneunBaromuM noacucreMam CAIIP. Kak cBs3anbl Mex 1y co0oit
texHuueckoe u nporpammHoe ooecrieuenuss CAITP OPY CAD u 3PY CAD?

4, Kakne mnoxacucrembl CAIIP MOXHO OTHECTH K OOCITY)KHMBAIOIIUMHU, a KaKHe — K
MPOEKTUPYIOIIHNM ?

2. 3agaHus I CAaMOCTOSITEIbHBIX padoT

CP-2 «CAIIP cxem pacnpeeuTeIbHbIX YCTPOMCTB 3JI€KTPOCTAHIUI U OACTAHIM D)

Ha ocHoBanum texHmueckoro 3amaHusa ¢ ucroab3oBanneM CAIIP «OPY CAD» u «3PY
CAD»:

- OCYILECTBUTH PACUET TOKOB KOPOTKOTO 3aMbIKAHNUS;

- OCYILIECTBHUTb BBIOOD M MpoBepKy obopynosanus PY BH nu HH.

VYcnoBus 3anaun npuBeAeHbl B UHAUKaTOpe 4. 1.

3. AyiuTOpHAasi KOHTPOJIbHAs1 padoTa
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

35. MuHUMaIIbHO JAOMYCTUMBIM TOK OTKIIIOYEHHUS MOXKET OBbITh Yy BbIKIIOuateneit Ha PY 10
kBcliw=126 kAuT,=0,07cC

a) 20 kA

0) 25 KA

B) 31,5 KA

r) 50 kKA

36. MUHMMAaJIBHO JTOTTYCTHMBI HOMHHAJIBHBIN TOK BRIKJIFOUaTe st Ha BBoje 10 kB cuinoBoro
tpanchopmaropa TPJIH-25000/110 cocrasser:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

37. MuHMMaNbHO JOMYCTUMBI HOMHHAJIBHBIA TOK BBIKIIOYAaTEeNss Ha BBojge 110 kB
cunooro tpanchopmaropa TPJIH-25000/110 cocraBnser:

a) 630 A

6) 1000 A

B) 1600 A

r) 2000 A

38. MUHUMAJIBHO JONMYCTUMBIH TOK 3JICKTPOIMHAMHYCCKOH CTOMKOCTH MOXET OBITh Y
BeIkrouaresne Ha PY 220kB c lho =21 kA uT.=0,02 C

a) 20 kKA

0) 25 KA

B) 31,5 KA

r) 50 KA

39. MuHUMalIbHO JOMYCTUMBIN TOK OTKJIIOUEHHS MOKET OBbITh y BhIKIIOUaTeneil Ha PY 220
KBclnow=21xAuT,=0,02c

a) 35 kA

0) 50 kA

B) 102 kKA

r) 125 kA
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Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUNA

OneHouHbIE CpeCTBA

40. MUHUMANBHO JOMYCTUMBIA TOK 3JEKTPOJMHAMUYECKONW CTOWKOCTH MOXKET OBITh Yy

BeIxirouaresieil Ha PY 10 kB¢ 1o =126 kAu T.=0,07 c
a) 35 kA
0) 50 kA
B) 102 kKA
r) 125 kA
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0) Ilopsaoxk mpoBeleHUs NMPOMEKYTOUHON aTTECTALMHU, MOKA3aTeJIHM M KPUTEPHU
OLlCHUBAHMS:

[Ipomexyrounas arrecranus 1o guciuiuimHe «[Iporpammuoe oOecrneueHue B
3JIEKTPOSHEPreTUKEY» BKIKOYAET TEOPETUUYECKHE BOIPOCHI, IMO3BOJISIIOIINE OLIEHUTHh YPOBEHb
YCBOCHUS OOYyYarOMIMMHKCS 3HAHWW, WM TPAKTUYECKUE 3aJaHUS, BBISBISIONINE CTEICHb
c(hOPMHUPOBAHHOCTH YMEHHH | BIIQJICHUN, IPOBOIUTCS B (hopMe 3a4eTa.

3aueT 1o JaHHOW JWCHUILINHE MPOBOIUTCS B MUCBEMEHHOU GopMme.

IMoka3aTeu U KPpUTEPUU OLICHMBAHMS IK3aMeHAa:

— Ha «324YTEH0» — O0YyJarONINICs JEMOHCTPUPYET CPEIHUN YPOBEHb C(OPMUPOBAHHOCTH
KOMIIETCHIIMI: OCHOBHbBIC 3HAHUsI, yMEHHSI OCBOCHBI, HO JIOMTYCKAIOTCSl HE3HAUNUTEIbHBIE OLTNOKH,
HETOYHOCTH, 3aTPYAHEHUS] NPU AHATUTHYECKHX OIEpalMsaX, MEPEHOCE 3HAHWW W YMEHUU Ha
HOBBIE, HECTAaHJAPTHBIE CUTYAIIUH.

— Ha «He 3a4YTeH0» — OOyJalomuiicss HEe MOXET I[I0Ka3aTh 3HaHUS Ha YpPOBHE
BOCTIPOU3BEICHUSI 1 O0BsICHEHUs] HH(GOPMAIIH, HE MOXKET TIOKa3aTh HHTEIIEKTYaJIbHbIE HABBIKU
pELIEeHHS MTPOCTHIX 3a4a4.
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NPUJIOKEHME 3
(obs3arenvHOE)

MeToauueckue PEKOMEHAAIUNA 10 BHINMOJHCHHUIO MPAKTHYECCKHUX 3aJaHui

CP-1 «CAIIP cBeTOTeXHMYECKOH YaCTH 3J1eKTPOYCTAHOBOK))

Bapmuant 1
OcCyIecTBUTh pacyeT MPOKEKTOPHOTO OCBEUICHHSI OTKPBITOTO PACHpPEICTUTEIHHO YCTPOCTBA
noactannuu 110/10 kB ¢ mcnonp3oBanneM mporpaMMmHoro obecrieuenust Dialux, ecnum muaH
MIOJICTAHIINY TIPUBENICH Ha pUcyHKe. [IpuBecTH 1IaH pacCTaHOBKU MPOKEKTOPHBIX MayT, YKa3aTh
TUTIBI CBETHIIFHUKOB U JlamIl. [IpuBecTH mian ¢ m300paKeHneM H30THHUH.

-

Ef OPY-110 kB

B0 H 2000 | Joos Lires

H e

..4'":'"""'_'"""'%'-'-.:‘?

JPL-10 s

a0

Bapmuanr 2
OcymecTBUTh pacdyeT MPOXKEKTOPHOTO OCBEIIEHUS OTKPBITOIO PACIPEAETUTENBHO YCTPOICTBA
nojactanuuu 500/220 kB ¢ ucnons3oBaHueM nporpaMMHoro obecredenus Dialux, ecnu mian
MOICTaHLIMH NIPUBEJEH HAa pUCYHKe. [IpuBecTy MaH paccTaHOBKU ITPOKEKTOPHBIX MauT, yKa3aThb
TUIBI CBETUJIBHUKOB U Jlamil. [IpuBecTH miaH ¢ n300pakeHneM H30IMHUH.

33



XornopaHeii cknan

Mowewerite

AT,
i L4

Y

(
|
i
|
I
i
|
|
I
i
i
|
I
HUAJ
.
T

Bapuanr 3
OcymiecTBUTh pacyeT OCBEIIEHUS KY3HEYHO-TIPECCOBOTO OTMAEICHHS MEXaHHYECKOro Iiexa ¢
WCIIOJIb30BaHUEM MPOTpaMMHOT0 obecnieueHust Dialux, ecnu miaH 1iexa NMpuUBEICH HA PUCYHKE.
[IpuBecTH miIaH pacCTaHOBKHM CBETHJIBHUKOB, YKa3aTh THIbl CBETUJIHLHUKOB U jami. IlpuBectu
IUIaH ¢ U300paKeHUEM U30JIUHUIM.
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Omdenesug cpediux U Menkux CMmankod

Bapmuanr 4
OcCylecTBUTh PACUYET OCBELIEHUS OTIENECHUS TSKENbIX CTAaHKOB MEXAHMUYECKOIO IieXa C
UCIOJIb30BaHUEM NpOrpaMMHOro obecriedenust Dialux, ecnu miiaH 1mexa mpHUBeJeH Ha PUCYHKE.
IIpuBecTH 1IaH pacCTaHOBKM CBETWJIBHHUKOB, YKa3aTh THUIIBI CBETWJIBHUKOB U jamil. Ilpusectu
IUTaH C U300pakKeHUEM U30JIMHUM.
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Bapuanr 5
OcymiecTBUTh pacyeT OCBEIIEHUS TOKApHO-(PPE3epHOro OTAEIEHUS MEXaHMYECKOro Iexa ¢
WCIIOJIb30BaHUEM MPOTpaMMHOT0 obecnieuerust Dialux, ecnu miaH 1iexa NMpuUBEICH Ha PUCYHKE.
[IpuBecTH miaH pacCTaHOBKHM CBETHJIBHUKOB, yKa3aTh THIIbl CBETUJILHUKOB U jami. IlpuBectu
IJIaH ¢ U300paKeHUEeM U30JIUHUI.
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Bapmuant 6
OcCylecTBUTh pacueT OCBELIEHUS TEPMHUUYECKOTO OTIEJIEHHS MEXaHMYECKOro Iiexa C
HCIOJb30BaHUEM NpOrpaMMHOro obecriedenus: Dialux, ecnu miiaH mexa mpHUBeJIeH Ha PUCYHKE.
[IpuBecTH 1UIaH pacCTaHOBKM CBETWJIBHMKOB, YKa3aTh THIIbI CBETUJIBHUKOB U jami. lIpusectn
IUTaH C U300pakeHUEM U30JIMHUI.
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CP-2 «CAIIP cxeM pacnpeae/uTebHbIX YCTPOHCTB 3JIEKTPOCTAHIMA M MOACTAHIIUAI»

Ha ocHoBanuu texandeckoro 3amanus ¢ ucnoiab3oBanueM CAIIP «OPY CAD» u «3PY CAD»:

- paccuuTaTh TEXHUKO-DKOHOMUYECKHE IT0Ka3aTelH;

- BBIOpaTh ONTHUMAJIBHYIO CXEMY PpacIpeJeIUTeNIbHOTO YCTPONCTBA TJIABHOM MOHU3UTEIBHOMN
MO/ICTAHIUH;

- pa3paboTath ogHONMHEHHYIO cxemy ['TIII;

- OCYIIECTBUTH pacyeT TOKOB KOPOTKOTO 3aMbIKAHUS;

- OCYILIECTBUTH BBIOOP M IpoBepKy obopynoBanus PY BH u HH;

- CIIPOEKTHPOBATH COOCTBEHHBIE HYXK/IbI TOJICTAHIINU.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

2.6.
2.7.

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

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

KonnuectBo oTxoasmux auHuii - 4 BJI

ITA npunsita npu KosmuecTBe npucoeanHenuii 110 kB Gosee nByx
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1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.
2.7.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.

2.5.

2.6.
2.1.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.

2.6.

Bapmuanr 2

1. O6mas xapakTepucTHKA paiioHa pa3MelieHUus1 NOJACTAHIIUMN

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

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

KonmnuectBo oTxosamux junui - 6 BJI

ITA npunsaTa npu KoJaudecTBe npucoeannennit 220 kB 6omnee 1Byx

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

110 kB - nBe paboume c
00XOHOI C.III.
KonuuecTBo npucoenunenuii Ha cropone BH 330 kB -6
110 kB - 10
3PVY-10 kB - 4-x CeKIMOHHOE, PAcCCUNTAaHHOE Ha YCTAaHOBKY 46 sS4YeeK BaKyyMHBIX
BBIKJIIOUYATEIICH
KomuuectBo orxomsamux muauii - 330 kB -4; 110 kB - 8
ITA npunsara npu konudectBe npucoeannenuit 330 kB 6omnee nByx

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

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

Bapmuanr S
Paccuurare croumocTs coopykenus noacranuuu 220 kB, ecnu:

1. O6mas xapakTepucTHKA paiioHa pa3MelieHUus1 NOJACTAHIIUMN

1.1. Mecropacnomnoxenue [1C Hansauii Bocrok

1.2. Penved mmomanku [1C PaBHMHHBII

1.3. T'pyHtsI Cyrnunku

2. Texunveckue nokaszaresau I1C

2.1. MouHocTh TparchopMaTopoB 100 MBA

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

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

2.4. KommuecTBo npucoennHeHuit Ha cropone BH 10

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

BBIKJIIOYATEIIEH

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

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

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

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

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

Metoanyeckue ykazanus K BoinojiHeHuio CP-3

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

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

Pacuer Ha npumepe BapuanTa Ne 21

ITo ucxomubiM manabiM Bapuanta Ne 21 (mpui. 1, 2, 3) HaUEPTUTH CXEMY DJICKTPOCHAOKEHUS B
I[IBK «KATPAH».

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

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

B oxnme «Ontummzamus» (puc. 2) («Ontummsarus» — «OnTuMuzanuss M0  aKTUBHOM
MOIITHOCTHY):

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

- Bo BKIaake «Ontummzanusy» ycTaHoBUTh «CToumocth | KBT-uac» 5sIeKTposHEpruud B
COOTBETCTBUHU C npuiioxkenueM Ne2 — 2,82 py0.;

-Bo BKIagke «ONTUMHU3ALKA» YCTAHOBUTH OTPAaHMYEHUS MO TMPHEMY MOIIHOCTH U3
sHeprocucteMbl - «PaBHO: 351» (orpaHuueHuss Mo MNpPUEMYy MOIIHOCTH U3 DHEPrOCHUCTEMBI
OTIPEICIIAIOTCA aBTOMATHUECKH );
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[ OATUMHIALMWA | CanicTea raHapaTopos ]

OcHORHEE NOEKSZETE N, 00 ONTHHH IALMK

HCNOBUA CEREH ClMHARHEA HAFPIYIKE ﬁ MBT CofcTeeHHS npoHseoacTea |0 MBT

C 3HapMICHCT B M

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

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

282 o

DrpaHHYRHIA
[—j SATOATH HE HENOET h FATPATH HA MEHE PALK I—
Pagso = AN T O BB pye INEETPOIHEPrHM o pys
33 il WEv SnTPATH HE MEpELAMY
IMEXTEOFHERHH I[ PYG. B2l LT pus
CINTHUMHAHROEETE

OCHOBHEE NOKSSATEMY, NOCAE ONTHHWSSLHH,

M . Cyramapsaa Harpyake ﬁ BT CofcTeeHHos npoMzenacTeo|l MBT

ONTHHMEALWE C YUBTOM NOTERE MoTpatnesse ua MoTEpM 3NEXTPOEHERArHK
FHEPrOCHETEHY ﬁ MBT g pacnpenenuTe g ceTaeP MET

HMpoms-HER ONTHMMSBLKE

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

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

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

Puc. 2. 3amanue yclioBHiA CBS3U ¢ SHEPTOCHCTEMOM

-Bo BKiamke «CBoicTBa TEHEpPAaTOPOB» 3aJaTh TEXHUKO-DKOHOMHYECKHE MOJCIH  JUIS
reHepatopoB: ['1 - 2xT-20 (mamee mo tekcty — 11 u 2I'1), I2 - TB®-63, '3 - T-20 (puc. 3) B
COOTBETCTBUU C TIpHiIokeHneM Ne 4.

Onmissssuas L®

OnTHMMZaUMA CEoicTER rEHEpaToOpoR

Cx@ria NpoekTa
Hopaa coEra =

[edepatop

+ | nobeEuTs
KADAKTEPHCTHEY

- | yasaute
KRPEKTEOMCTHEY

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

MowHoCT! 15 17 8 19 20

Pecoa (115 125 135 140 145 150

Cromocty 270 272 274 269 267 267

a4 .

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

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

Haxatb KHOIIKY «OHTI/IMI/IE}I/IpOBaTL» (OHpCI[CJIeHI/Ie ONTUMAJIBHOTO PpaCIIpPpCACIICHUS MOIITHOCTEM
MCXKIAY UICTOYHUKAMU 0e3 yde€Tta noTepb MOIJ_IHOCTI/I). B PEIYIBbTATC paACUCTa IMOJIYYUM 3HAYCHU B
nojisax «CoOCTBEHHOE MMPOU3BOJACTBO», ((HOTepI/I QJICKTPOSHECPTHUU B PACIIPCACITIUTCIIBHBIX CCTAXY,
((3anaTLI Ha UMIIOPT 3JICKTPOIHCPIUN), ((3anaTBI Ha TCHECpallUIO 3JICKTPOSHCPIrUn», ((3anaTI>I
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Ha Iiepefady JJIEKTPO3HEPrUm», «PexoMeHyemass Harpyska
reHepaTopoBy (puc. 4).

Hanee, 3anaB mwar 1 MBt u HaxaB kHOmNKy «JloonTumuzanus», ONpPENEIUTb ONTUMAIbHOE
pacrpeneneHue MOLTHOCTEW MEKly T€HEPATOpaMU IIPOMBILUICHHBIX 3JIEKTPOCTAHLIUNA C y4ETOM
NOTEPh AKTUBHOM MOIIHOCTH B PAcCIpECUTENbHBIX CETAX CHUCTEMBbI BIEKTPOCHAOKEHUS
npeanpusTHs yepHoi MeTayurypruu. [1lo pesynpraraM pacdera 3adMKCHPOBATh TE K€ 3HAUCHHS.
Onpenenuth 3HaUEHUS MOKa3aTeNel Al CYIIECTBYIOLIErO PEXKUMA.

JUIs Ka)kJI0OTO 3HAYEHUS MOIIHOCTH, MPUHUMACMON W3 3Heprocucremsl, T.e. 351 — 395 MBT, ¢
marom | MBT noBTOputh pacuersl. [lonydenHbie 3HaUeHUs CBECTH B Ta0I. 1 — 2.

- .
OnTumMuzayma | ? ﬂ:h]
-

ONTUMHZELMA l CeOMCTEA reHEpaTOpoE ]

«CymmapHbie 3arpatbl» U

DJCHOBHEBIE NOKAZATENW, 00 ONTUMMSALMK:

CymMapHas Harpyaka [434.34271193270 MBT

HCcnoeWa cEAzM
C IHEPrOCHCT EMAEMK;

CogcteeHHoe npowseoncrteo 1106351035888 MBT

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

323 il MBT

3aTpaTe Ha Nnepeaady
BNEKTROAHEPMHM 16376,57945484E yg

JCHOBHEBIE NOKAZATENW, NOCNE ONTHMIAZELLAM:

CyrrapHee 2atpaTtel [1146477.710439: pys.

M 0 CymMapHas Harpyaka [434.33665038251 MBT CogcTeerHoe npowseoncteo|110,71607632058  MBT
ONTUMWEELMA C JUETOM NOTERE MoTpesneHue 1z MoTepu 3NEKTpOAHEATM =
AHERrOCHECTEME 329.44356576081 MBT B PECMPEAENHMTENEHBIX CETHX 5.0223306388878  MBT

!:II'IpCILIJ,EHHaﬂ ONTHMKHZaUKMA

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

anexrpoaeprn [16420.833770862 pys Yrrap paTel [1148531,7434480 5

Harpyzka

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

[

Taobnuua 1
PesynbTathl pacyera
CobcTBeHH 3arpatbl
[Ipuem u3 3aTpatbl Ha 3aTpathl Ha
CUCTEMBHI, ¢ Horep npueM 3/3, Ha reHepaIuio CymmapHeIe
MBr npousBojc | u, MBT DY6. nepenaqy 5/5, pyo. 3arpartsl, pyo.
TBO, MBT 3/3, pyo. ’
CyniecTByronmi pexxum
360 | 111,342 [ 3,911 | 1024605,07 | 11029,26 | 201550,63 1237184,96
OnTuManbHbIM pexxuM 0e3 ydera noTepb
351 120,351 3,769 | 1000857,74 | 10627,48 211150 1222635,22
352 119,349 3,782 | 1003505,31 | 10665,93 | 209890,93 1224062,17
353 118,349 3,8 1006141,94 | 10716,11 | 208635,38 1225493,43
354 117,35 3,818 | 1008776,89 | 10766,81 | 208055,33 1227599,03
355 116,35 3,836 | 1011409,31 | 10817,19 | 207355,63 1229582,13
356 115,35 3,854 | 1014040,89 | 10868,95 | 206655,88 1231565,72
357 114,35 3,873 | 1016670,78 | 10921,25 | 205956,06 1233548,1
358 113,35 3,891 | 1019298,15 | 10973,26 | 205256,19 1235527,61
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359 112,35 3,91 | 1021924,68 | 11026,67 | 204556,27 1237507,62
360 111,35 | 3,929 | 1024548,69 | 11079,8 | 203910,93 1239539,42
361 110,35 | 3,948 | 1027171,85 | 11134,34 | 202380,87 1240687,06
395 | 76,31 | 4,603 | 1115985,77 | 12980,85 | 158881,78 1287848,4
OnTUMaNbHBIN PEXKUM C YYETOM NOTEPD
351 120,351 | 3,769 | 1000857,74 | 10627,48 211150 1222635,22
352 119,349 | 3,782 | 1003505,31 | 1066593 | 209890,93 1224062,17
353 118,349 3.8 1006141,94 | 10716,11 | 208635,38 1225493,43
354 117,35 | 3,818 | 1008776,89 | 10766,81 | 208055,33 1227599,03
355 116,348 | 3,832 | 1011421,93 | 10806,06 | 206800,69 1229028,68
356 115,346 | 3,846 | 1014064,45 | 10845,72 | 205463,16 1230373,33
357 114344 | 3,86 | 1016704,44 | 10885,82 | 204125,63 1231715,89
358 113,344 | 3,878 | 1019336,87 | 10936,8 | 202790,74 1233064,41
359 112,34 | 3,889 | 1021976,86 | 10967,31 | 202327,54 1235271,71
360 111,338 | 3,904 | 1024609,28 | 11008,73 | 200714,45 1236332,46
361 110,35 | 3,948 | 1027171,85 | 1113434 | 202380,87 1240687,06
395 76,31 4,603 | 1115985,77 | 12980,85 | 158881,78 1287848,4
Tabmumna 2
PexomenyeMble 3HaUYEHUS 3arpy3Ku T€HEPATOPOB
I, I, I's, L4, 1T, 2T,
Mpuemus | g | MBr | MBr | MBr | MBr |2 MBT|TaMBrl gy
CUCTEMEI, » "
MBT OnTuManbHBIN peXUM 0e3 yuera OnTtuManbHbId PEXUM C YIETOM
IIOTEPH II0TEPh
360 20 60 20 20 20 60 20 20
351 20 60 20 19 20 60 20 20
352 20 60 19 19 20 60 19 19
353 20 59 19 19 20 59 19 19
354 20 58 19 19 19 59 19 19
355 20 57 19 19 18 59 19 19
356 20 56 19 19 18 59 19 18
357 20 55 19 19 18 59 18 18
358 20 54 19 19 15 59 19 19
359 20 53 19 19 14 59 19 19
360 20 52 19 19 20 52 19 19
361 20 60 20 20 20 60 20 20
395 13 37 13 | 13 13 37 | 13 | 13

42




¢E0rC-OV L2/007-OV*C ¢El0ve-OV L2/007-DVxC ¥9/00S5-0V xC LT | /9 | ¢v | 87 | 09¢ | T¢
6€/00€-OV 6€/00E-DV*C 6€/00€-OV 6€/00E-DV*C LZ/00¥-OV' ¢ 8T | ¢9 | L€ | €S | 09T | O¢C
¢E/0VC-OV ¢E/0VC-OVxC ¢E/0VC-OV CE/0VC-OVxC 6€/00E-DVXC 6T | /S | ¢€ | 89 | 09€ | 61
6€/00€-OV LZ/00¥-OV'x¢ 6€/00€-OV LZ/00¥-OV' ¢ ¥9/00S-0Vx¢C 0c | ¢S | 19| €9 | 0S¢ | 81
¢E/0VC-OV 6€/00E-DV*C CEI0VC-OV 6€/00E-DVXC LZ/007-DV*C v¢ | LV | 9¢ | 89 | 0ST | /T
6€/00€-OV ¢El0yZ-OVxC 6€/00€-OV CE/0YC-OVXC 6€/00E-DV*C 8¢ | ¢v | 1€ | €€ | 0SE | 91
¢E/0VC-OV LZ/007-OV'x¢ ¢E/0VC-OV LZ/00¥-OV'*C ¥9/00S-0Vx¢C ¢€ | L€ |99 | 8| Ovc | ST
6€/00€-DV 6€/00E-DV =T 6€/00€-OV 6€/00€-DVxC LZ/007-DVxC 9€ | ¢€ | 19 | €9 | OVT | V1
¢E/0VC-OV ¢E/0rC-OV*( ¢E/0VC-OV CE/0YC-OV*( 6€/00E-DVXC Oy | Lc | 99|09 | OvE | €1
6€/00€-OV LZ/007-OV'x¢ 6€/00€-OV LZ/00¥-OV' ¢ ¥9/005-0Vx¢C vy | ¢¢ | 19 | S€ | 0EC | (CT
¢E0VC-OV 6€/00E-DV =T ¢E/0vC-OV 6€/00E-DVxTC LZ/007-OVxC 8y | ¥vC | 9 | 0c | OET | TI
6€/00€-OV ¢El0YZ-OV =< 6€/00€-OV CEI0YC-OVXT 6€/00€-OV T ¢S | 6¢ | Iy | 99 | OEE | OT
CE0VC-OV LZ/007-OV*C ¢EI0VC-OV LZ/007-DVXC ¥9/00S5-0V xC 99 | ¥€ | 9€ | 09 | 0¢¢ 6
6€/00€-OV 6€/00E-DV =T 6€/00€-OV 6€/00€-OV T L2/007-OVxC 09 | 6€ | T€ | 99 | 04T 38
¢E/0VC-OV ¢E/0rC-OVx( ¢EI0VC-OV CE/0YC-OV*( 6E/00E-DV*C v9 | v | 9¢ | 09 | OcE L
6€/00€-DV LZ/007-OVxC 6€/00€-OV LZ/007-DVxC ¥9/00S5-0V xC 89 | 6V | I¢ | S¥ | 0T¢ 9
¢E/0VZ-OV 6€/00E-DV =T ¢El0vZ-OV 6€/00€-OV T L2/007-OV =T ¢ | ¥S | €¢ | OV | 08T S
6€/00€-DV ¢E/0YC-OVxC 6€/00€-OV CEI0YC-OV XL 6€/00E-DV*C 9¢ | 69| 8¢ | S€ | 0OT€ 4
¢E/0VC-OV ¢E/0YC-OVxC ¢E/0VC-OV LZ/007-DVxC ¥9/00S5-0V xC 0€ | ¥9 | €€ | OE | 00¢ €
6€/00€-OV CE/0rC-OV*( 6€/00€-OV 6E/00E-DV*C LZ/00¥-OV' ¢ v¢ | 69 | 8€ | G¢ | 06T 4
¢E/0VC-OV ¢E/0YC-OVx( ¢E/0vC-OV ¢E/0VC-OVxC 6€/00E-DVXC 69 | vv | € | 0C | 00€ 1
il " i ] " Tl ala "1 | eime
oge( g gorodgodu oroun ‘erogodu exde WY ‘UMHULL I9HUL]] -smmmmm

[ o\ QUHNKOIH] |

eiHeHded WOdOWOH 0 MHE1JLd9L000 9 Uheradonodiione UMHUIC SI9IdedUIrdeHRL)

43



8'c Z Z | o[ 2 | 0T/022/000£9-HIIIdLxZ | 0T/022/00009T-HITI’dL | 0T/02Z/00000T-HIII/dL 12
0'c Z T T T | 0T/022/0000%-HIII/dLxZ | 0T/022/00009T-HIII/dL | 0T/02Z/000£9-HIII/d.L 0Z
7' T 0 | 0 | ¢ |0T/022/00000T-HIIId1xC | 0T/022/000£9-HITI/d1LxZ | 0T/022/000£9-HITIIdL 6T
Z Z Z | T | T |0T/022/00000T-HITId1xZ | 0T/022/000£9-HII/d1LxZ | 0T/022/000£9-HIII/dL 8T
€'z T T | 0 | ¢ |0T/022/00000T-HITIdLxZ | 0T/022/000£9-HIII/dLxZ | 0T/02Z/00007-HI/d1xT LT
L'C Z 0 | T | T |0T/022/00000T-HIII/d1xZ | 0T/022/00007-HITdLxZ | 0T/022/00007-HI/d1xC 9T
1'C T Z | o | 2 |0T/022/00000T-HITIdLxZ | 0T/022/0000%7-HI/dLxZ | 0T/022/000£9-HITId1xT > | ST
0 Z T T T | 0T/022/00000T-HITI/dLxZ | 0T/022/000£9-HITITdLxZ | 0T/022/00000T-HIII/dL | =3 | ¥T
2'C Z 0 | 0 | 2 |[0T/022/00000T-HITId1LxZ | 0T/022/0000%7-HI'dLxZ | 0T/022/000€9-HITIId1xT m eT
0'E T | 2 [ T | T |0T/022/00000T-HITI7dLxT | 0T/022/00000T-HIII7dL | 0T/02¢/00000T-HII/dL | S | <T
v'C T | T | 0| ¢ |0T/022/00000T-HIITdLxZ | 0T/02¢/00000T-HIT/dL | 0T/02Z/00007-HI'dLIxZ | & | TT
G'z Z 0| 0| T |0T/022/00000T-HIII/d1xZ | 0T/022/00000T-HITITdL | 0T/022/00007-HI/d1xC 8 | 0T
L'C Z 2 | T | 2 |01/022/00000T-HIIIdLxCT | 0T/022/000£9-HITI/dLxZ | 0T/022/00007-HIdLxT | N 6
1'C T T | o | 1 [01/022/00000T-HINTdL=T | 0T/022/00009T-HIII/dL | 0T/02Z/0000%-HI/dLxZ | = 8
0'C Z 0 | T | 2 |0T/022/00000T-HIT/dLxZ | 0T/022/00009T-HIN7dL | 0T/022/00000T-HITI/dL | © L
2'e T Z | 0| T |0T/022/00000T-HIIIdLxZ | 0T/022/00009T-HIIIdL | 0T/022/000£9-HIII/dLxT 9
0'c Z T | T | ¢ |0T/022/00000T-HIIIdLxZ | 0T/022/00009T-HIII/dL | 0T/022/00009T-HIII/d.L g
a4 Z 0 | 0| T | 0T/022/000£9-HIIIdLxZ | 0T/022/00009T-HITI’dL | 0T/0ZZ/00000T-HIII/dL v
Z T Z | T | 2 |0T/022/0000£9-HITId1xC | 0T/022/000£9-HITIId1LxZ | 0T/022/00007-HI/d1xT 3
e'e T T | 0| T | 0T/022/000£9-HITI/TdLxZ |0T/022/00009T-HLITI/TdL | 0T/022/00007-HI/d1xC Z
L'C Z 0| T | ¢ 0T/022/0000v-HI7dLxZ | 0T/022/00000T-HINId.L 0T/022/000£9-HI/d.L T
h.1gX)

okd | (MO | WO [(N)d| B)d €L ¢z 'z LV | e
h.Lg) T -nded
9LOON mieAd.reH mir godorenwdodonedr midey N
-SOHU =-Qlegedon OEEEQEOHQ

7o\ OMHXOIUd] |

erHended WOdOWOH 0 MMEL01991009 € 19dorewdodonedL S19moRAUIrdRHRL) A

44



godoiedonal 1adiomede] |

VN ‘miekdiey

6 8T 0z-1 G2 89 €9-ddl | 8/0T |ST/02| 02-1xT | #9+09 |68+0zT|0El+€9 |02[+002| TC
v1 6¢ ¢e-0dL | TT/8 | T¢/LT| 02-1xC 4} X4 ¢e-09dL | osl+09 [82[+00T| 0zl+5S | 0el+06T| 0C
4 S 9-L 0¢ 89 €9-ddL 14 0€ ze-0dL |oztl+szt|ovl+06 | 0zl+8y |OvI+08T | 6T
00T 00T | 00T-®d9L | 00T | 00T | 00T-®dHL | 00T | 00T | 00T-dHL | 09l+GeT | 09[+a8 | Gef+8S | 0SM+0/T| 8T
L/S | TT/0T| ¢2T-LxT qT 8¢ 2e-04dlL 6/8 | LT1/8T | 02-LxT | G2M+aptT |sal+82|2el+89|09M+09T| LT
€/C oy 9-1xC 6 LT 0¢-L 0¢ L€ Ov-d9dl | 08l+ozT |o0sl+89 |sel+es |0L[+0ST| 9T
4 14 9-L 8/0T | LT/6T | 02-LxT |¥T/ST | Ge/82 | 2€-O91xT | 06+0€T |09l+59 | 85l+88 [08+0vT| GT
qT 8¢ 2e-04dL 0T 8T 0¢-L GE 09 €9-ddl | sel+ovT |ovl+0L | syl+06 | 06M+0€T | ¥T
€ S 9-L TT/OT | LT/0C | 02Z-LxC | ST/8T|9¢/6¢ | 2€-D9dLxT |00T+0ST |Ssel+a. | ovl+a8 [00Tl+02T| €T
q 0T ZT-L T¢ 8¢ Ov-ddLl | ZT/0T | 9T/6T | 0¢-LxT |0TTMH+SST|0sM+08 |o0sl+0L [0TT+0TT| 2T
qT 1€ 2e-09dL 9/. | 6/1T ¢T-1xC 0¢ L€ O-d9dL | 06[+09T |S9l+58 | syl+59 |ozTl+00T| TT
0€ 89 €9-04.L z/E | v/9 9-1xC qT 0€ 2e-09dL | oel+ost |oel+s6 | 0al+0s|06/+002| OT
6T 8¢ ¢e-0dL | 6/0T | T¢/8T | 02Z-LxC 44 L€ Ov-ddLl |ootl+ovT |0sl+06 [ 5el+09 | 08[+06T| 6
S 1T ZT-1L 9T/8T | /2/0€ | 2€-0dLxC | T¢ GE Ov-d9dl |ortl+oeT |[S2+50t|0sl+0L [02[+08T| 8
OT/TT |9T/8T| 0¢-LxC 8T 0€ 2e-DdL | OT/¥T | 9T/6T | 02-LxT | 08M+0z2T |06+GTT| Ov[+08 | 0Gl+0LT| L
9/S 6/2T ZT-1xT 14 05 €9-ddL 0€ GS €9-ddl | 0.l+0tT |ovl+get| 0al+06 [09[+09T| 9
6 1T ZT-L LT/67 | 82/0€ | 2€-09d1LxT | OF 09 €9-ddl | 08l+00T [0.M+0eT|OVl+00T| OVI+0ST| G
1T 6T 0¢-1L 0¢ 09 €9-ddl |O0T/¥T | LT/02 | 0¢-1xT | 08M+06 |sol+ozt|ovl+08 |00Tl+0rT| ¥
L8 |CT/TT| TT-1LxC 0¢ 0€ 2e-04dlL GE GS €9-ddL | 0.0+08 |09+0TT|0cl+08 |0TTI+0ET| €
GT/LT | S¢/62 | 2€-091xT 9 1T ZT-1L 8/2T | T2/8T | 0¢-1xT | oif+0s [oL+00T|09/+09 [0ZTl+02T| €
L/l | 0T/2T| 2T-1LxC 0¢ 0€ 2e-0dL |OT/€T | LT/8T | 0¢-LxT | 09l+os |osl+06 |ovl+0S |00T/+00T| T
L deqa 1 deq 1

deay O MM_Z exdey amwz MM_Z exdep amwz MM_Z exdepy " o 4 | vane

€1 Al 1 -uded

N

elHeHded WOdOWOH O MMELI1341000 4 mieAdIeH U 19d0LedoHIT QIIWORENIIEBHBL A

CoN QUHMNKOIMd] |

45



TexXHUKO-IKOHOMHYECKUE MOJIENTU TeHEPATOPOB

PHOM:6MBT

P, MBT 4 5 6

Do, M° 44 47 50

S, py6./m° 234 235 233
PHOM:]-Z MBT

P, MBt 8 9 10 11 12

Do, M° 61 65 69 74 77

S, py6./m° 351 358 342 347 354
PHOM:20 MBT

P, MBt 13 15 17 18 19 20

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

S, py6./m° 270 | 272 | 274 | 269 | 267 | 267
Piov = 32 MBT

P, MBTt 14 18 20 24 26 30

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

S, py6./m° 240 | 240 | 232 | 245 | 241 | 234
Puov = 40 MBT

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

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

S, py6./m® | 331 ]335 | 337 | 336 | 332 | 330 | 330 | 329
Puov = 63 MBT

P, MBT 37 | 40 | 43 | 46 | 48 | 51 | 54 | 60

Do, M 177 | 189 | 202 | 214 | 222 | 235 | 248 | 260

S, py6./m® | 360 | 365 | 362 | 361 | 354 | 353 | 353 | 350
Puov = 100 MBT

P, MBTt 82 | 85 | 86 | 88 | 90 | 92 | 95 | 100

Do, M 217 | 225 | 229 | 234 | 237 | 248 | 250 | 265

S, py6./m® | 321 | 325 | 325 | 333 | 330 | 329 | 327 | 326
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	Оценочные средства для проведения промежуточной аттестации

