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1 PE3YJIbTATBI OCBOEHUSA JUCIUIIJINHbI

Tabmuua 1 — [Tnanupyemslie pe3yabTaThl 00yUeHUs MO0 AUCHUILTHHE (MOIYIIIO)

PesynbraThl 00y4eHus (BlaACHUS
Kon u Nunukaropel y ya (B1az >
YMEHHUSI U 3HAHUS ), COOTHECEHHBIC
HAaUMEHOBAHHE JOCTHKEHUS JucuummmHa
C KOMITETCHIIUSIMU/MHIUKATOPAMHU
KOMIICTCHIIH KOMIICTCHIIHH
JOCTUKCHHS] KOMITETCHITUU
3Hamoy:
- OCHOBBI CHCTEM 3JIEKTPOCHaOXe-
HUSL TOPOJIOB, IPOMBINUICHHBIX
MPEANPUATHI U TPAHCIIOPTHBIX CH-
CTeM;
[TK-1: Cmnoco- ’
- CXEMBI H OCHOBHOE JJICKTPOTEXHU-
OCH BBIIIOJIHATh
4ecKoe ¥ KOMMYTAI[MOHHOE 000pYy-
paboTHI BCEX BU- .
JIOBaHHE TIOJICTAHIIMIA CHCTEM DJICK-
JIOB CIIOKHOCTH
- TPOCHAOKEHNS,
p [K-1.2: [Tnanu- Yuems:
OHHOMY M TeX-
pyer paboThI IO - paccyMThIBaTh W BBHIOMpATH dJie-
HUYECKOMY
IKCILTyaTauu MEHTBI, a TaK)KE ONPEIEISITh OINTH-
00ecTIeYeHn 0 DeKTpocHabKeHHEe
AJIEKTPOTEXHUYEC- MaJIbHbIC PEXHMBI PabOTHl CUCTEM
MOJTHOTO  IIMKJIA
ckoro obopyoBa- ANEKTPOCHAOKEHHUS  IPOMBIIILICH-
WIH OTACIBHBIM .
HUS HBIX TPEANPHUITAH, TOPOJIOB U
CTamusiM  JKC-
TPAHCIIOPTHBIX CHUCTEM KakK B TIpO-
TUTyaTanuu
1ecce UX pa3pabOTKH U CO3JaHMS,
ANEKTPOTEXHU-
TaK B MPOIIECCE MX IKCIUTyaTaIlNH;
YECKOro 000py-
Braoemy:
nosauusa TOC
- METOAMKaMH pacyeTra U BbIOOpa
000py/lOBaHUsI CHCTEM JJIEKTPO-
CHaO)KEHUsT MTPOMBIIIICHHBIX TPEe/I-
IPUSITUI, TOPOJOB U TPAHCTIOPTHBIX
CUCTEM
2 INEPEYEHb OLEHOYHbIX CPEACTB JJIsA MMO2TAIIHOI'O

®OPMHUPOBAHUA PE3YJIBTATOB OCBOEHUA JUCHUILUIMHBI (TEKYIIHANA

KOHTPO.Ib) U TIPOMEXYTOYHOM ATTECTAIIUA

2.1 21.]'[5{ OLICHKU PE3YJIbTATOB OCBOCHUWA ATUCHHUIIJIMHBI UCITOJIB3YIOTCA:

- OICHOYHBIC CPEACTBA TCKYIICTO KOHTPOJIA YCIICBACMOCTH,

- OICHOYHELIC CPEACTBA JIA HpOMC)KWO‘-IHOfI aTTeCTalluu 110 JUCLHUITIIINHEC.

2.2 K OIleHOYHBIM CpPEACTBAM TEKYLIErO0 KOHTPOJI YCIIEBAEMOCTH OTHOCSTCS:

- TECTOBBIE 3aJaHUs;

- 3alaHuA 1 KOHTPOJIBHBIC BOIIPOCHI 11O J'Ia60paTOpHLIM pa60TaM;

- 3alaHuA 110 MPAKTUYCCKUM pa60TaM.

2.3 K o1ieHOYHBIM cpeacTBaM ISl MPOMEXKYTOYHOM aTTECTAlMKU MO TUCIUILIMHE, TPOBOIU-

MoO#i B hopMe IK3aMeHa, OTHOCSTCS:
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- 33/1aHUA IO KOHTPOJILHOU padoTe;

- IPOMEXKYTOYHAs aTTecTanus B opMe 3a4eTa MPOXOAUT MO pe3yabTaTaM IPOX0XKICHHUS BCEX
BUJIOB TEKYIIETO KOHTPOJISl YCIIEBAaEMOCTH;

- 33J]aHUs 110 KypCOBOMY MPOEKTY;

- BOIIPOCHI JJId IMOATOTOBKH K 3K3aMCHY 11O JUCIHUILINHE.

3 OHEHOYHBIE CPEACTBA TEKYHWEI'O KOHTPOJISI YCIIEBAEMOCTHU

3.1 TecToBbIe 3a1aHUs UCTIOIB3YIOTCS ISl OLICHKH OCBOSHHSI TEM TUCIMIUIHHBI CTYICHTAMHU.
TectupoBaHue 00y4arOUIMXCsl IPOBOJUTCS HA 3aHATHSIX MOCIIC H3YYCHHUS HA JICKIIUAX COOTBETCTBY-
I0IMX pasaenos. B mpunoxennn Ne 1 mpuBeIeHbI TUITOBBIE TECTOBBIC 3aJaHHSI.

1o nToram BBHIMOJTHEHUS TECTOBBIX 3aJaHUN OLIEHKA BHICTABIISIETCS IO MATHOAIUILHON IIKase
B CIICAYIOIIEM TOPSIKE IPH MPABUIBHBIX OTBETAX Ha:

- 85-100 % 3amanuii — oreHka «5» (OTIUYHO);

- 70-84 % 3amanuii — onieHka «4» (Xopoiio);

- 51-69 % 3ananuii — orieHKa «3» (yAOBJIETBOPUTEIHHO);

- meHee 50 % — onieHka «2» (HeyJOBJIETBOPUTEIBHO).

3.2 B npunoxxenun Ne 2 npuBezieHbl 3aJaHUs IO KOHTPOJIbHOW paboTe (11 00yyaromuxcst
1o 3a04Hoi opMme oOyueHus). KontponapHas paboTta npeaycMaTpruBaeT BBITIOTHEHHE MISATH HHIUBU-
JyalbHBIX PAacYETHBIX 3aJJaHHii 110 BapuaHTaM Ha TeMbl: «PacueT Harpy3ku 1eXOB MPeIpUITHS IO
YCTaHOBJICHHOM MOIITHOCTH M KO3 uImeHTy cripocay; «OnpeaerneHue pacueTHON Harpy3Ku Iexa
METOJIOM YIIOPSIIOYEHHBIX AUarpaMm», «Onpenenenre eHTpa dJIEKTPUUECKUX Harpy30K JIsl aKTHB-
HOU Harpy3km», «BbiOop 4mcia U MOIIHOCTH CHIIOBBIX TpaHcopmaTopoB», «Pacuer TokoB K3 B
TOYKAX CXEMBI».

PesynbTaThl KOHTPOIBHOM paOOTHI MO3BOJISIOT OLIEHUTH YCIIEITHOCTh OCBOCHHUS CTYICHTAMHU
MEPBBIX MIECTH TEM TUCIUILIMHBEI B mpoiecce paboThl HaJ KOHTPOIHHON paboTON CTYACHT 3aKper-
JISIET HAaBBIKH, TIOJTYYEHHBIC B XOJI€ U3yUEHUS JUCIUILTHHBL.

PykoBOJCTBO KOHTPOJBHON pabOTON OCYIIECTBISAETCS TMpernoaaBaTeneM Kadeapsl dHepre-
TUKH, YATAIOIIAM COOTBETCTBYIONIYIO IUCIUIUTNHY, U 3aKJII0YACTCS B KOHCYJIBTAIUSIX, KOHTPOJIE Ka-
YeCcTBa U XOJ[a MOATAMMHOTO BHIMOTHEHUS PAOOTHI CTYJICHTOM.

BeinonHeHue KOHTPOIbHOM pabOTHI SIBIISETCS CAMOCTOSTENIHBIM BUJIOM YU€OHOT0 ITpoIiecca.
CTyaeHT HeceT MOJHYIO OTBETCTBEHHOCTH 32 TMOTyUYeHHBIE Pe3yIbTAThl, IPUHATHIE PEIICHHS U OKOH-
YaHue paOdOThl B HA3HAYEHHBIN CPOK.

Pe3synbrar paboThl yUUTHIBACTCS P MPOMEKYTOYHON aTTECTALUU IO JUCITUILTHHE.

O1eHKa KOHTPOJIBHON pabOTHI OMPEEIIIeTCs] KOJTMYECTBOM JIOMYIIEHHBIX B HEll OMINOOK:
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- «OTJIMYHOY» - OLIMOOK HET;

- «XOpOILIO» - He 00JIee TPEX PACUETHBIX OIINOOK;

- «YZIOBJIETBOPUTEIILHOY - IPU YETHIPEX PACUETHBIX OIINOKAX;

- «HEYJOBJIETBOPUTEILHOY - 00Jiee YEThIpEX PACUETHBIX OLIMOOK WUIIM HAJTUYHUE CUCTEMHON
OLIMOKH, MPUBOASAIIEH UTOTOBBIE PE3YNIbTAaThl pacyeTa K TEOPETUUECKH HEBO3MOKHBIM.

3.3 B npunoxxenuu Ne 3 mpuBeieHbI TUIIOBBIE J1ab00paToOpHbIE PadOTHI Mo aucHumuinHe. Lle-
JIbIO JTA0OPATOPHOTO MPAKTHKYMa SIBJISIETCS 3aKpETUIeHNE 3HAHUM, TIOTYYEHHBIX TPU U3yYCHHUU TEO-
PETHUECKUX Pa3/IeiOB TUCIUILUIUHBL «IEKTPOCHAOKEHUE)» U TOJYyYEHUE CTYAEHTaMHU OCHOBHBIX
CBEJICHUI O KOHCTPYKTHUBHBIX OCOOCHHOCTSX KOMMYTAIIMOHHOTO OOOpPYIOBAaHUSI HANPSHXKEHUEM J10
1000 B u u3aMepuTensHbIX TpaHC(hHOPMaTOPOB, MPUMEHSEMBIX B 3JIEKTPOYCTAHOBKAX CHUCTEM 3JICK-
TpocHaOXeHus (yKa3aHUs M 33/1aHus 10 JJAOOpaTOPHBIM padoTaM MPHUBEICHBI B COOTBETCTBYIOIIEM
10CcOOMH IO BBIMOJIHEHHUIO J1a00paTOPHBIX paboT MO AUCHUILIMHE «JJIeKTpocHa0)eHue»). s 00-
JIETYeHHs] YCBOCHUS MaTepualia B OTBEJICHHOE YUeOHBIM IJIAHOM BpeMsl B JIaDopaTopuu «NEeKTpuU-
YecKHe CTaHLUU U MOJCTaHIIMKUY MPEACTaBIEHBI 00pa3libl OCHOBHOTO 00OPYI0BaHMUsI, paccMaTpUBa-
eMoro B COOpHHKE JIabopaTOpHBIX paboT. OleHKa Pe3ybTaTOB BBIMOJHCHHS 3a/IaHUS 10 KaxXI0H
nabopaTopHOi paboTe NPOU3BOJUTCS MPU MPEJCTABICHUHU CTYAEHTOM OTYETA I10 JIAOOpaTOPHOU pa-
60Te, 1eMOHCTpAIUH IPEnoaBaTesto QyHKIIMOHUPOBAHHS CMO/IEIMPOBAHHON UM CXEMBI U Ha OCHO-
BaHUM OTBETOB CTYJIEHTa Ha BOIIPOCHI 1O TeMaTuke JabopaTopHOM paboThl. CTYAEHT, cCaMOCTOs-
TEJIbHO BBIMOJIHUBIINN 3aJJaHIE U IPOJEMOHCTPUPOBABIINI 3HAHUE UCIIOJIb30BaHHBIX UM CPEJICTB U
IPUEMOB MOJIEIUPOBAHUS OJIYYaeT 110 JIa0OpaTOPHOU paboTe OLIEHKY «3aUTEHO».

Kpome Toro, no na6oparopHoMy MpakTUKyMy (Kak B IEPBOM, TaK U BO BTOPOM CEMECTPE)
BBICTABIISIETCS KCIIEPTHAS OLIEHKA M0 YeThIpeX0aJUIbHOM HIKaJIe — «OTIMYHOY, «XOPOILIO», «yI0BIIE-
TBOPUTEIHHOY, KHEYAOBIETBOPUTENBbHOY». HeyoBeTBOpUTENbHAS OIIEHKA BBICTABIIAETCS, €CIIH CTY-
JICHT HE BBINOJHWI U HE «3alIUTUI» IPEeTyCMOTPEHHbIE paboueil MporpaMMoin TUCIUILUIUHEI 1a00-
paTopHbIe pabOTHI.

3.4. B npunoxxenun Ne 4 mpuBeIeHbI TUIIOBBIE IPAKTUYECKUE 3aJaHUA 110 tuciurinae. Le-
JIbIO MPAKTUYECKUX 3aHITUN SBJISIETCS M3YUeHHE METOAMK pacdyeTa TUIOBbIX 3aj1au Kypca «QIeKTpo-
cHa0XeHHUe» (3aaHus K IPAKTUIECKUM 3aHSITHSIM IMPUBEICHBI B Y4€OHO-METOAMIECKOM ITOCOOUH 110
NPAaKTUYECKUM 3aHATHAM 10 JUCHUIUINHE «DJIEKTPOCHA0KEHUE» /ISl CTYJIEHTOB OakajgaBpuara o
HanpasyieHUo noaArotoBky 13.03.02 DiekTposHepreTuka v 31€KTPOTEXHUKA.

OneHka pe3yabTaTOB BBIMOIHEHHUS KaXXIAOrO MPAKTUYECKOTo 3aJaHusl MPOU3BOIUTCS MpU
MPEJICTABICHUH CTYAEHTOM OTYeTa IO MPaKTUYECKOMY 3aJaHHI0, JEMOHCTPAIMK MPEero1aBaTeto
pe3yJbTaTOB pacyeTa, a TAK)Ke Ha OCHOBAaHUH OTBETOB CTYJCHTA HA BOMPOCHI 110 TEMATUKE MPAKTH-

YECKOIro 3aJaHHus. CTy,[IeHT, CaMOCTOSITSIIFHO BBITTOJTHUBIITHH 3aJaHUC " HpO,Z[eMOHCTpI/IpOBaBI_HI/Iﬁ
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3HAHHE HUCIOJB30BAaHHBIX UM METOAMK pacyeTa MOJydaeT MO MPaKTUYECKOMY 3aJaHulio (3ajaue)
OLICHKY «3auTeHo». KpoMe Toro, 1o npakTU4eCKUM 3a/1aHUSM BBICTABIIIETCS DKCIIEPTHAsS OLIEHKA 10
YeThIpeXOaNbHON IIKale — «OTJIMYHO», «XOPOIIO», «YyIOBIECTBOPUTEIBHOY», «HEYIOBIECTBOPH-
TenbHO». HeynoBineTBOpUTENIbHASI OLIEHKA BBICTABIIAETCS, €CJIM CTYJICHT HE BBIIOJHUI U HE «3allH-
TUJ» IPEyCMOTPEHHbIe paboyeil MporpaMMoi TUCHUIUIMHBI IPAKTUYECKUE 3aJaHMsl.

3.5 KypcoBoii TPOEKT, BBIIOIHIEMBIH B IIECTOM CEMECTPE, IPEACTABIISIET COOO0M MPOSKTUPO-
BaHHUE CHCTEMBI 3JIEKTPOCHAOKEHHS TPOMBIIIIICHHOTO IPEANPHUSATHS C yYETOM POCTA NEKTPUUECKHIX
Harpy3oK, MepCIEKTUBBI PA3BUTHS NPEINPUATUS UM U3MEHEHUSI U COBEPIICHCTBOBAHUS TEXHOJIO-
ru4eckoro mnpoiuecca. [IlpoektupoBanye BBINOIHAETCS 110 UHAMBUIYAIbHOMY 3a/IaHUIO U MIPEATNoa-
raeT KOMIUJIEKCHOE MCIIOJIb30BaHUE 3HAHUM, MOJYUYEHHBIX IPU OCBOCHUU JUCLUILUIMHBI. 3a/laHUsl K
KypCOBOMY MPOEKTY MPUBEJICHBI B: DJIEKTPOCHAOKEHHE: y4eOHO-METOJMUECKOE OCOOHe — JTOKaIb-
HBIM AJIEKTPOHHBIA METOJUYECKUI MATEpHAJl IO BBINOJHEHHIO KypCOBOIO MPOEKTA JJIsl CTYACHTOB
OakanaBpuata 1o HamnpapieHuto noarotroBku 13.03.02 DnekTposHepreTuka u AMEKTPOTEXHUKA.

Lenbio BBIMOMHEHUS JAaHHOW KypCOBOU paboTHI sBIseTCS (OPMUPOBAHUE Y CTYACHTOB CH-
CTEMbl KOMIIETEHLIUN JJI peLIeHUs TPO(PECCHOHAIBHBIX 33]a4 [0 MPOEKTUPOBAHUIO CUCTEM AJIEK-
TPOCHAOKEHUS.

ITo pe3ynbTaram 3amMThl KypCOBOTO IPOEKTA (CTYJAEHT NMPEACTABIISIET PE3YyIbTaThl MPOEKTH-
pPOBaHMsI, OTBEUAET HAa BOMPOCHI MperoaBaTenieil) BHICTABISIETCS IKCIIEPTHAs OI[EHKA («OTIUYHO,
«XOpOILIO», «YAOBIETBOPUTEIHHO)» WIN «HEYJOBIETBOPUTEIBHOY), KOTOPas YUUTHIBAETCS MPHU MPO-

ME)KYTOUHOM aTTecTaliy 10 AUCHUIUIMHE (Ha 3K3aMeHE)

4 OLIEHOYHBIE CPEJACTBA JJs MPOMEXYTOUHOH ATTECTALIMU 1O
JUCIUIIVIMHE

4.1 [IpomexxyTodHasi aTTeCTAIMS IO TUCIUTIIINHE 3a TIEPBBI CEMECTP €€ OCBOCHHS TIPOBO-
nutcs B popme 3adeta. [lonoxurenpHas oneHKa («3a4TeHO0») BBICTABIIAECTCS CTYICHTY, YCIIEIITHO BhI-
MOJHUBILIEMY JIAOOpaTOpHbIE pabOTHl MEPBOrO CEMECTpa O0yUYEHHS U MOIYyYUBIIEMY IMOJIOKUTEINb-
HbIE OLICHKH I10 Pe3yJIbTaTaM TeCTUPOBaHUA (TyHKT 3.1) MiIn KOHTPOJIbHOM paboThl (MyHKT 3.2). CTy-
JIEHT, HE BBIMOJHUBIINN J1a00paTOPHBIN MPAaKTUKYM IEPBOTO CEMECTpA, MOJyYaeT OIEHKY «He3a-
yTeHo». CTYIEHT, BBIIIOJHUBIINI JIaOOpaTOPHBIA MPAKTUKYM, HO UMEIOIINI HEYI0BIETBOPUTEINb-
HYIO OLIEHKY IO pe3yJbTaTaM TeCTUPOBAHUS (KOHTPOJIBHOM paboThl) B ceMeCcTpe MPOXOAUT TECTHPO-
BaHME (BBIMOJIHAET KOHTPOJIBHYIO Pa0OTY) HOBTOPHO.

IIpomeskyTouHas aTrTecTanys 1o AUCLUIUIMHE IPOBOAUTCS B Gopme 3k3ameHa. K sx3ameny

JOIMYCKAIOTCA CTYACHTHI:
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«JIEKTPOCHABXXEHUE»
OCHOBHOM  ITPO®ECCUOHAJIbHON

- IOJIOKUTCIIbHO aTTECTOBAHHBIC 110 PE3YyJIbTaTaM OCBOCHH A I CHUIIIIMHBI B IIEPBOM CEMECTPE

(HOJ’IY‘H/IBH_II/IG npu 3TOM aTTeCTallUM 3K3aMCHAIIMOHHYIO OLUCHKY «OTJIHYHO», «XOPOIIO» HUJIU «YyHO-

BJIETBOPUTEIILHO);

- IOJYUYHUBIIUE ITOJOXKUTCIIBPHYIO OLUCHKY IO PE3yjibTaTaM na60paT0pHoro IIpaKTUKyMa BO

BTOPOM CEMECTPE;

- MOJTYYUBIINEC ITOJOXUTCIbHYIO OLICHKY IO PE3YyJIbTaTaM BBIIIOJIHCHUS IMPAKTUYCCKUX 3aj1a-

HUM B IIECTOM CEMECTPE;

- IOJTyYUBIIHE TOJOKUTENBHYIO OLIEHKY IO KYPCOBOMY MPOEKTY (COTIIMYHOY, «XOPOILIOY UITU

((y,I[OBJ'IeTBOpI/ITeJ'IBHO») .

HpOMe)KYTO‘IHaH arTecTalust NMpoxXoauT II0 pE3yJibTaTaM IMPOXOKACHUA BCCX BUIAOB TCKY-

IIETO KOHTPOJISl yCIIEBAEMOCTH.

Ta6n1z1ua 2 — Cucrema OLCHOK M KPUTCPUHU BBICTABJICHUS OLICHKHU

M I0JTHOTA 3Ha-
HHUH B OTHOILIIE-
HHUH U3y4aeMbIX
00HEKTOB

HBIMH U pa3pO3HECH-
HBIMH 3HAHUAMH, KO-
TOpBIC HE MOXKET
Hay4YHO- KOPPEKTHO
CBSI3BIBATH MEWKIY
c000ii (TOTBKO HEKO-
TOpBIC U3 KOTOPHIX
MOJKET CBSA3BIBATh
MeXTy COO0H)

MaJIbHbIM HaOOpOM
3HAaHUH, HEOOXOH-
MBIM JIJISI CHCTEM-
HOTO B3IJIsia Ha
H3y4aeMblii 00BEKT

Ha0OpOM 3HaHUM,
IOCTATOYHBIM IS
CHCTEMHOTI'O
B3rJIs/1a HA M3y4Ya-
€MbIii 00BEKT

Cucrema 2 3 4 5
OLIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEY0BJIETBOPH- «y/JOBJIETBOPH- «XOPOII0» «OTJIHIHO»
TeJBLHO» TeJILHO»
Kpurepunii «HEe 3aYTEeHO» «324YTEHO»
1 CucreMHOCTH OO0OuaztaeT yacTrd- O0JataeT MUHH- O06mnamaer O0s1aaeT MmoJHO-

TOM 3HAHUM U CHU-
CTEMHBIM B3TJIIOM
Ha U3y4aeMbli 00b-
eKT

2 Pabora ¢ uH-

He B cocTosannu

MoskeT HaliTH He-

MoskeT HalTH,

MoskeT HaiiTH, CHU-

H3y4aeMoro siB-
JIeHUusl, IPo-
mecca, 00beKTa

BBIBOJIOB U3 UMEIO-
LIUXCA Y HETO CBEAC-
HUH, B COCTOSTHUH
MpOaHaIn3upPOBaTh
TOJIBKO HEKOTOPBIE

KOPPEKTHBIN aHa-
JIN3 TIPEOCTaBIICH-
HOW MHpOpMaIIH

MaTUYECKUN U
Hay4YHO KOPPEKT-
HBIW aHan3
MPEI0CTaBICHHOU
WHpOPMaLUH, BO-
BJIEKAET B MCCIIE-
JTOBaHME HOBBIE

¢popmanmei HaXOJUTh HEOOXOU- | OOXOJMMYIO HH- HHTEPIPETUPO- CTEMaTU3UPOBATH
MyI0 nHpopManuio, | GopMamnuio B paM- | BaTb U CUCTEMa- HEOOXOJUMYIO UH-
7100 B COCTOSIHUM Kax MOCTaBJIEHHON | TU3MPOBaTh HEOO- | popmaruio, a
HaAXOOUTh OTACJIIBHBIC | 3aa4Yn XOIUMYIO I/IH(bOp- TaK>XK€ BBIABUTH HO-
dbparmenTs! nHGOP- MAalMIO B paMKaXx | BbI€, JIOIOJIHUTENb-
MalHy B paMKax Io- MTOCTABJICHHOM 3a- | HbIE HCTOYHUKHU
CTaBJICHHOW 3a/1a4n Jla4n uHQOpMAIUH B
pamMKax ImocTaBIIEeH-
HOM 3a7a4n
3.Hayunoe He moxer nenartsb B cocrosinum ocy- | B cocrosiHuum ocy- | B cocrosiHuum ocy-
OCMBICJICHHUE HAay4YHO KOPPEKTHBIX IIECTBJIATHE HAYYHO OICCTBJIATH CUCTC- | LICCTBJIATH CUCTEC-

MaTUYECKUU U
Hay4YHO-KOPPEKT-
HBI} aHalKu3 Opejio-
CTaBJICHHOW WH-

¢ opmanuu, BoBie-
KaeT B HCCIeI0Ba-
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«JIEKTPOCHABXXEHUE»
OCHOBHOM  ITPO®ECCUOHAJIbHON

13 UMEIOMIIXCSA Y
HETro CBeIeHUH

pejeBaHTHBIC 3a-
aye TaHHbIE

HHE HOBBIC perie-
BaHTHBIE IIOCTaB-
JICHHOM 3aj1a4e
JIaHHBIE, TIpeia-
raeT HOBBIC pa-
KYpPCHI [TIOCTaBJICH-
HOM 3ajauu

4. OcBoenne
CTAHJAAPTHBIX
aJIrOPUTMOB pe-
meHus npogec-
CHOHAJIBHBIX 32-
aaq

B cocTostnuu pemath
TOJIBKO (hparMeHThI
MOCTaBJIICHHOM 3a-
Jla9d B COOTBETCTBUU
C 3a1aHHBIM aJro-
PUTMOM, HE OCBOMII
NpEAJIOKCHHBIN a-
TOPUTM, JOITyCKaeT
OIINOKHU

B cocTostnuu pe-
IaTh TTOCTABIICH-
HBIE 3a/1a44 B COOT-
BETCTBHUHU C 3a/1aH-
HBIM aJITOPUTMOM

B cocTostHuu pe-
IaTh IOCTABIICH-
HBIE 33]1a41 B CO-
OTBETCTBUHU C 3a-
JTAHHBIM aJTOPUT-
MOM, ITIOHUMAECT
OCHOBHI IPENJIO-
JKEHHOT'O aJIro-
puT™Ma

He tonpko Bmageer
aJITOPUTMOM U TI0-
HHMMAageT €TI0 OC-
HOBHI, HO W TIpe/IIa-
raeT HOBBIE pelle-
HHS B paMKax I10-
CTaBJICHHOM 3aJ1a9u

4.2 B npunosxennu Ne 5 mpuBeieHbI BOIIPOCH IS 9K3aMEHa MO JUCHUTUINHE.
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5 CBEAEHUSA O ®OHJE OHEHOYHbBIX CPEJCTB U EI'O COI'JIACOBAHUU

@DOHJ OLICHOYHBIX CPEJCTB JJIS aTTECTAllMM IO JAUCLUIUIMHE «DJIEKTPOCHAOKEHHUE» IMpea-
CTaBIsieT cO00Il KOMITOHEHT OCHOBHOH mpogdeccHoHanbHOM 00pa3oBaTeNbHOM MpOorpaMMbl Oaka-
JaBpuarta no HampasieHHuto MoArotoBku 13.03.02 «OneKkTposHepreTHKa 1 JIEKTPOTEXHUKAY.

@oHJ  OLIEHOYHBIX  CPEICTB  PAacCMOTpPeH H  OJOOpeH Ha 3acelaHuu Kadenpsl

sHepreTuku (mporokos Ne 4 ot 29.03.2022 1.)

3aBenyromuit kadeapoit Dy B.®. benei
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[Ipunoxenne Ne 1
TECTOBBIE 3ATAHUA 11O JUCIUIIJIMHE

Bapuant Nel

Bonpoc 1. DnekmponpuemMHuKom Hazvl8aemcs yCmpoucmeo, npeoHa3sHa4eHHoe 05

1. [Tpuéma snexTpudeckoit a3Hepruu u3 1ek- | 3. [IpeoOpa3zoBaHus EKTPUUECKON YHEPTUU B
TPUYECKOM CETH JIpyrue BUJIbl SHEPTUHU

2. [lepenanpaBieHHsI JICKTPOMATHUTHBIX
BOJIH

4. Ilepenauu 3J1€KTPUUECKON IHEPTUHU

Bonpoc 2. I'paguxu Hazpy30Kk cmposamcs u aHaIu3upyromcs 3a 6a3ucHoe epems, KpamHoe OJiu-
MmejlbHOCmU

1. 3aKOHYEHHOI 0 TEXHOJIOTMYECKOI 0 IIMKJIA 3. ITonynepuo/ia NpOMBILLIEHHON YaCTOThI
2. Beero nepuoaa paboThl NpeANpUsATHSL 4. Ileprioga MpOMBIIIEHHON YaCTOTBI

Bonpoc 3. Koaghdpuyuenm gpopmor epaguxa nazpysku xapakmepuzyem
1. IlonHOTY rpaduka Harpy3Ku 3. HepaBHOMEpHOCTH Tpaduika Harpy3Ku
2. 3aBepI€HHOCTD TpadrKa Harpy3KH 4. lluxmmaHOCTH rpaduKa Harpy3Ku

Bonpoc 4. Kosghgpuyuenm pasnospemeHHocmu MaKkcumymo8 Hazpy3Kku xapaxmepusyem cmeuye-

nue "......" paznuunsix yexoe

1. CyMMapHOTO pacueTHOTO MaKCUMyMa 3. PacueTHBIX MaKCUMYyMOB aKTHBHOM MOIIIHO-
CTH
2. MakcuMasbHBIX Harpy30K 4. PacueTHBIX MMKOB HAarpy30K
Bonpoc 5. Koagpgpuyuenmom "......" nazvieaemcs omuouwieruss nNpoOOINCUmenbHOCmu 8KI0Ye-
HUs NPUEMHUKA 8 YUKTIe KO 8Cell NPOOOINCUMENTbHOCMU YUKILA
1. Bkirouenus 3. 3arpy3ku
2. OTKII0YeHus 4. 3anonHeHus

Bonpoc 6. Omunowenue pacuemmnotui (8 yciogusax npoekmupoeanus) uiu nompeonsemoti (8 ycio-
GUSIX DKCIILyamayui) akmusHOU MOWHOCMU K HOMUHANIbHOU AKMUBHOU MOUWHOCMU 2PYNNbL INEK-
MponpUemMHUK08 - SmMo

1. Koaddumument cpoca mo aktupHou Monl- | 3. KoaddumueHT BKItOUEHNS MO0 aKTUBHOM

HOCTH MOIIIHOCTHU

2. KoadduimeHT 3arpy3Ku Mo akTUBHON 4. KoadduiueHT 3an0THEHHS 110 aKTUBHOM
MOIITHOCTH MOIIIHOCTH

Bonpoc 7. Hepasnomeprocmo pacnpeoenerust 00HODa3HOU Haspy3Ku no hazam, npu Komopou
pacuem 31eKMpudecKux Hazpy30K 6e0emcsi Kaxk 0Jisk mpex@azuvix Ha2py30K (CYMMA 8cex 00OHO-
GaszHvix Hazpy30K)

1. He nuxe 15% 3. He nuxe 20%

2. PaBaOM 15% 4. He Borme 15%

Bonpoc 8. Homunanvusie nanpsicenus 0o 1000 B mpexgaznvix s1eKkmponpuemMHuKo8 nepemeH-
H020 MOKa:
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1. 48,60, 110, 220,440 B 3. 40, 60, 220, 380, 660 B
2.27,40, 60, 110,220 B 4.12,24,36,42,127, 220,380 B

Bonpoc 9. I[lyckoeotl mok acuHXpoHHbIX 08ucamenetl ¢ KOPOMKO3AMKHYMbIM POMOPOM U CUH-
XpoHHBIX O8ucameneti npu omcymcmeuu NACNOPMHBIX OAHHbIX NPUHUMAEMCSL PAGHBIM

1. 2-4 xpaTHBIM HOMUHAJILHOMY

3. 5-7 KpaTHBIM HOMUHAJIEHOMY

2. 7-10 KpaTHBIM HOMUHAJILHOMY

4. 2-3 KpaTHBIM HOMHHAJIBHOMY

HO2O0 pearcuma

Bonpoc 10. IIpooonsxcumenvrnocms yuxia 0Jist 2.1eKmponpuemMHUK08 no8mopHoO-KpamrKo8pemMeH-

1. 3aBUCHUT OT Ha3HAUYEHUS MEXaHU3MA

3. He mpeBbrmaer 10 mun

2. OnpenensieTcst HOMUHAIBHON MOIIHOCTBIO
pUBOAA

4. Bonpie 10 Muu

Bonpoc 11. Ilepuoo xonocmozo xo0a xapakxmepen 0.

1. [Tepemexatomierocs pexkuma padotsr 1

3. KpaTkoBpeMeHHOTO

2. [ToBTOpHO-KPAaTKOBPEMEHHOTO

4. TIpoaomKUTEIHHOTO

Bonpoc 12. Ilpu épemenu yuxna tyuxn < 10 mun pesxrcum pabomur I11 cuumaemcs.

1. Knymum

3. KpaTkoBpeMEHHBIM

2. [ToBTOpHO-KpPaTKOBPEMEHHBIM

4. TlepeMesxaromMMCs

NPUEMHUKOB C.

Bonpoc 13. D¢hghexmuenoe uucno snekmponpuemMHuxkos onpeoensiemcs 0Jisi 2pynnul 31eKmpo-

1. [TpakTH4eCKH MOCTOSHHBIM TpapuKOM
Harpy3Ku

3. JIUTeabHBIM PEXKUMOM PAOOTHI

2. KpaTkoBpeMeHHBIM pEeKUMOM pabOThI

4. TToBTOpHO-KPaTKOBPEMEHHBIM PEXHMOM pa-
0OTEI

Bonpoc 14. Omnowenue HOMUHANILHOU MOWHOCMU HAUDONbULE2O INEKMPONPUEMHUKA 8 2PYRNe
K HOMUHAIbHOU MOWHOCMU HAUMEHbULE20 HA3bI8ACMC .

1. KoadpuimenToM neperpy3ku rpymnmsl

3. [TokazareneM MUKOBOM Harpy3Ku

2. [TokazaresneM CHIIOBON COOPKHU B TpyIIIe

4. Koapdunmentom Makcumyma

Hazpesa

Bonpoc 15. Buo moka no npogooam, Komopbwlii NPUHUMAEMC S 3a OONYCMUMbIU N0 YCI0BUIM

1. Tok, mpu AIUTEIBLHOM MPOTEKAHUH KOTO-
pOro, MpoOBOJ HATPEETCS A0 TEMIIEpATypPhl
IIJIaBJICHUS

3. Toxk KOPOTKOI'O 3aMbIKaHH, TP INPOTCKA-
HHUH KOTOPOTO ITPOBO/J HE MEPETPEBACTCA

2. Tok, npu JJIUTETLHOM NPOTEKAHUHU KOTO-
[pOT0, MPOBOJT HArPEETCA 10 AOMYCTUMOM JJIsl
HEr0 TEMIIEPATYPhI

4. Tok KOpOTKOT0 3aMbIKaHHUs, IIPU MTPOTEKA-
HUU KOTOPOT'O IPOBOJ HarpeeTcs 10 10MyCTH-

MOM JJIs HETO TEMIIEPATYPBI

Bonpoc 16. Yempoticmeso 3awumnozo omkatouenus (Y30) pabomaem no npunyuny

1. CpabaTtbeiBaHrE HAa TOK KOPOTKOTO 3aMbIKa-
HUs

3. CpaBHEHHE 3HAUYCHUN TOKOB (Da3HOTO U HY-
IIEBOT0 MPOBOJIHUKOB

2. CpabartpIBaHH€E HA TOK MEPETPY3KH

4. CpaBHEHHE 3HAYECHU HOMUHAJIBHOTO TOKA U
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‘ }TOKa KOPOTKOI'O 3aMbIKaHH A

Bonpoc 17. lannas cucmema 3azemnenus, coenacro I1Y9, ne npeononacaem ucnonvzosanue
ycmpoticms ougepenyuanrbHol 3auunmol

1. Cucrema TN-S 3. Cucrema TT

2. Cucrema TN-C 4. Cucrema TN-C-S

Bonpoc 18. Buo 3azemnumens 011 2a1b8AHUYECKO20 COCOUHEHUS MeHCOY COO0U BEPMUKATbHBIX
3azemaumenei, a MaKkice CaAmMoCmosmenbHO

1. TTonepeunsrit 3. BepTukanbHbli

2. CMmemaHHbIA 4. I'opu30OHTAIbHBIN

Bonpoc 19. PEN-nposoonux 6 cemu 0aHHOU cucmembl UCNOIb3YEMCs MOAbKO 68 Cemsax 00ue2o
NONb308AHUSL, A 3aMeM 8 30AHUAX U COOPYICEHUAX nompedumeinell pazoeiiemcs Ha Hy1eeou pa-
OouULl U HYNeBOU 3aUUMHBIL NPOBOOHUK.

1. TN-C
2. TN-C-S

3. TN-S

Bonpoc 20. Memannuueckue kopnyca u onopHvle KOHCMpPYKYUU WUHONPOBOO08 OON)CKAemCs
UCNONIBL308AMb 8 KAUeCmae HYNe8blX 3aUUMHbBIX NPOBOOHUKOS, eClU UX PACHOL0NHCEHUE UCKITIO-
uaem 603MOICHOCHb

1. MexaHn4YecKoro MMOBPCIKACHUA 3. Bo3HUKHOBEHHUS SIBJICHUS KOPOHBI

2. Oxucnenus 4. IIpoGost U30IATOPOB

Bonpoc 21. Cemb om epynnoguvlx wjumkos (pacnpeoeiumenbHbiX NyHKMo8) 00 C8eMuibHUKO8 U
UMeNCcebHbIX PO3emOoK HA3bl8Aem sl

1. IIuTaronias cetb 3. I'pynmioBas ceTb

2. OanHoyHas ceTh 4. PactpenienurenbHas CETh

Bonpoc 22. Hezasucumviii ucmouHux numanusi - 9mo

1. UcTtouyHuk IMUTAaHUA, HA KOTOPOM COXpaHs-
CTCA HAIIPSAKCHUC B HOCHeaBapHﬁHOM pPeKUME
B PCTrIIaMCHTHUPOBAHHBIX MMPEACIIaX IMPU UCUE3-
HOBCHHUU €I'0 Ha APYTOM UJIU APYTHUX UCTOYHHU-
KaX IMUTaHus.

3. bnok wim renepaTop 2JI€KTpOCTaHIUH, pa-
OoTaromuil HE3aBUCUMO OT APYTHX UCTOUHU-
KOB 2JIEKTPO3HEPTUU

2. AKb omnepaTuBHOIO TOKa, yCTAHOBJICHHbBIE
Ha 3JIEKTPOCTaHLUHU

4. Het MPaBHUJILHOTO BaApHaHTa OTBCTA

Bonpoc 23. Kamezopusi nompebumerneii no HA0e#CHOCMU 2IeKMPOCHAONCEHUS, KOMOPAsl NO3-
80Ji5lem nepepuvle 8 NUMAHUU HA 8peMsi ONePaAMUEHbIX NePeKI0UeHUl

1.1

3.3

2.2

4.4

BO3MONCHOCNTIb COBMECIMHO20 NUNMAHUA

Bonpoc 24. JJocmouncmeom npumenenus 8 yexoswix cemsx nanpsicenus 380/220 B aensemcs

1. OCBETUTENBHBIX ANEKTPONPUEMHUKOB

3. CHUI0BBIX U OCBETUTEIBHBIX BHCKTpOHpI/IéM-
HUKOB

2. CHJIOBBIX AJIEKTPONPUEMHUKOB

4. Hu oauH U3 NepedrcIeHHOTO
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HbIX NYHKMOG UJu 2pynnoeslx Wunkoe

Bonpoc 25. Cemv om pacnpedenumenvroeo ycmpoucmea nooCmanyuu uiu OmeemeieHue om
Jaunuu snexkmponepedadu 0o BPY. A maxoce om BPY 0o I'PLI] u BPII] u 0o pacnpeoenumeins-

1. ITutaromas cetb

3. I'pynnoBas ceTh

2. OanHoyHas CeTh

4. PactipeienurenpHas CeTh

05Mcs 8 0OUHAKOBBIX YCAOBUAX, ONHOCUMCA K

Bonpoc 26. Kopomkoe 3amvlkanue 6 31eKmpoycmanogke, npu Komopom ce ee ¢azvl Haxo-

1. YcToiuuBbIM

3. YcTaHOBUBIINMCS

2. CUMMETpUYHBIM

4. HensMeHAIOINMCS

Bonpoc 27. Kopomkoe 3amvlkanue 6 31eKmpoycmanogke, npu Komopom amniumyosbl nepuoou-
yecKol cocmasnAawel Moka 0aHHO20 UCTOYHUKA IHEP2UU 8 HAYATbHBIU U NPOU3BOIbHBLL MO-
MEHM 8peMeHU CYWecmeeHHo OMAUYaromcs, Cuumaemcsi

1. YcToiuuBbIM

3. bianskum

2. HeycroitunBbIM

4. I3MeHsArommmMcs

BOI’lpOC 28. Haubonvuiee 8603M0o1cHOEe MeHOBeHHOe 3HaYeHue moka K3 nasvieaemcs

1. CBepxnepexoaHbIM

3. OTKIr0OYaEMBIM

2. IlepexoaHbiM

4. Y napapim

Bonpoc 29. Ilpu kopomrxom 3amblkanuu akmuernoe conpomueieniue npoeooos u Kkabeneti

1. YVBenuuusaercs

3. OcTaercst HEU3MEHHBIM

2. YMeHsbIaercs

4. 3meHnsieTcs MporopLUrOHAIbHO KBAaJpaTy
TOKa

Bonpoc 30. Crhuoicenue necunycouoanbHo2o HanpstceHus 00Cmueaemcsi:

1. cXeMHBIMHA PCUICHUAMMU:

3. UCTIONBF30BaHUEM CIIEIMATILHOTO 000PYI0-
BaHMsI, XapaKTEPU3YIOIIEroCs TOHUKEHHBIM
YpOBHEM T'€HEpAallMH BBICIIUX TAPMOHHUK

2. UCTOJIb30BaHUEM (PUIIBTPOBBIX YCTPOICTB:

4. BCe BapuaHTbI BEPHbI

Bapunant Ne2

Bonpoc 1. Kosgppuyuenm maxcumyma 0ns epynnvi 51eKmponpuemMHuKos ¢ nepemeHHbiM 2pa-
puxom Haspy3ku onpedensiemcs no madauye Ui 2paQuram ¢ y4emom:

1. KoaddunuenTa cripoca u nokaszaTesis CUIO-
BOI COOpKH B rpyIie

3. Koaddunuenra ucnonb30BaHus rpyHbl
AJIEKTPOIIPUEMHHUKOB U (PaKTHUECKOTO YHCIa
AJIEKTPOIIPUEMHHUKOB

2. Koo uunenTa ucnonbp30BaHus Tpymbl
HIIEKTPOIIPUEMHHUKOB U TIOKa3aTels CHIIOBON
cOOpKH B TpyIIe

4. Koa(duimenra ucnonb30BaHus TPyIIIbI
AIIEKTPONIPUEMHHUKOB U 3PPEKTUBHOTO YUCIIA
AIIEKTPOITPUEMHHIKOB

HO20 moKa.

Bonpoc 2. Homunanvusie nanpsicenus 0o 1000 B 00Hogpaznbix s1eKkmponpuemMHuKos nepemeH-

1. 48, 60,110, 220,440 B

3. 40, 60, 220, 380, 660 B

2.27,40, 60,110,220 B

4.12,24,36,42, 127,220,380 B
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Bonpoc 3. Ilompebaenue snekmposnepeuut 3a cmery 0Jisl dNeKMPONPUEMHUKOS, KPOMe Hepe2y-
JISIPHBIX (C Hepe2YNAPHBbIM 2PADUKOM HASPY3KU) ABNAEMCAL:

1. ITocTOAHHON BETUYNHONU

3. IlepemeHHOI BETUYMHON

2. IToCTOSTHHOM BEJIMYMHOM TOJIBKO 32 BpeMsi
X0JIOCTOT'O X0/1a

4. TTocTOSTHHON BEIVMYMHON TOJIBKO 3a Oa3uc-
HOE BpeMsi

no

Bonpoc 4. Yucno yacos ucnonb308anus MaKcumyma akmueHol Hazpy3Ku 3a 200 onpeoensemcs

1. CyrouHomy rpaduKky peakTHBHOW Harpy3Ku

3. l'omoBomy rpaduKy akTUBHOM HArpy3KH IO
POJIOJKUTEIBHOCTH

2. 'onoBoMy rpaduky MoJIHOM HArpy3KH 1o
POAOIKUTEILHOCTH

4. l'ogoBoMy rpaduKy nMoTepb aKTUBHON MOIII-
HOCTHU

Bonpoc 5. Koaghghuyuenm gpopmer epagpuxa nazpysox xapaxmepusyem:

1. CreneHp UCIOIB30BaHUS MOLTHOCTH IIPUEM-
HHKOB T10 CPAaBHEHHIO C X HOMUHAJILHOM
MOIITHOCTBIO

3. IIpeBbllieHHE MaKCUMAJIbHOM Harpy3KH Haj
cpeaHel 3a HauboJiee 3arpyKEHHYI0 CMEHY

2. CMenieHue BO BpeMsi MAKCUMYMOB
Harpy3Ky pa3jJndHbIX IIEXOB

4. HepaBHOMepHOCTH Tparika BO BpEMEHH

Bonpoc 6. Koagpuyuenm paznospemenHocmu MaKkcumymos Hazpy3Ku XapaKmepuszyem:

1. IlpeBblllIeHHEe MaKCUMAJIbHON HArpy3KU HaJl
cpeaHel 3a HauboJee 3arpyKeHHYI0 CMEHY

3. CteneHb UCMOJIB30BAaHMS MOIIIHOCTH ITPHUEM-
HUKOB I10 CPaBHEHUIO C UX HOMUHAJIBHOU
MOIIIHOCTBIO 32 MaKCUMAJIbHO 3arpy:KEHHYIO
CMEHY

2. CmelieHue BO BpeMsi MAaKCHMYMOB
Harpy3KH pa3JInYHbIX I[EXOB

4. HepaBHOMepHOCTb Ipauka BO BpeMEHU

JNEKMPONnpuUemMHuKamu.

Bonpoc 7. IIpu onpedenenuu s1eKmputeckux Hazpy30K d1eKmponpUEeMHUKY, ) KOMOPbIX O~
Cymcmeyiom 0amnuwle 0 KO3 guyuenme uCnoib308anus, Kodppuyuenme 6KI0OUEHUS U KOID-
Quyuenme 3anoIHeHUs. CYMOUHO20 epAPUKA 3a HAUDOIEe 3A2PYHCEHHYIO CMEHY, CYUMAIOMCS

1. C nepeMeHHBIM rpauKOM Harpy3Ku

3. Dnu3oandecku paboTaroMMHU

2. C NOBTOPHO-KPATKOBPEMEHHBIM PEXUMOM
abo0ThI

4. Pe3epBHBIMUI

yenvlo

Bonpoc 8. Dnexmponpuemnuxu pacuemnozo y3na noopazoensiomcs Ha epynny A u epynny b ¢

1. CocTaBieHUs CXEMbI JIEKTPOCHAOKEHHUS

3. OnpeienieHns YUCIia 9acOB UCTIOIB30BAHUS
MaKCHMyMa Harpy3Ku

2. Custus rpaduka Harpy3Ku

4. Onpenenenus MakCUMalbHON PaCYETHON
Harpy3Ku

Bonpoc 9. Cmanoapmuviii pso 3uauenuil npooodxcumenviocmu exuoyerus oasa Il ¢ no-
BMOPHO-KPAMKOBPEMEHHBIM PEHCUMOM PAOOMbL:

1. 15, 25, 35, 45 u 60%

3.15,25,50 u 75%

2. 15, 25,40 u 60%

4. 15, 25,60 un 75%
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HOe YUCI0 YUKI08 xapakmepHa o "

Bonpoc 10. Cpeonss ycmanosuswasics memnepamypa yacmeti 000py008arust 3a MHO20OKDAM-
" pearcuma pabomwt Il1.

1. ITpoaOMmKUTETBLHOTO

3. Ilepemerxaromerocs

2. KpaTkoBpeMeHHOIO

4. I1oBTOpHO-KpAaTKOBPEMEHHOT' O

bomul cocmoum u3:

Bonpoc 11. LJuxn 0ns 31eKmMponpuemMHuKos ¢ n08MopHO-KpPAMKOBPEMEHHBIM PENCUMOM pa-

1. BpemeHu TOpMOKEHMSI, BDEMEHH OTKJIIOYE-
HUSI U BpEMEHU NIOBTOPHOT'O IyCKa

3. Bpemenu paboThl 1 BpEMEHH OTKITIOUYCHHS

2. Bpemenu paboTbl, BpeMEHU TOPMOKEHHS U
BPEMEHU OTKJIFOUCHUS

4. Bpemenu paboThbl 1 BpeMEHU TOPMOKEHUS

Bonpoc 12. Peakmuenvie nacpysxu 311 c onepe

HNCAOUWUM MOKOM NPUHUMAIOMCA.!

1. CO 3HAKOM «ILITIOC»

3. ¢ y4eToM pexuMa paboTh

2. CO 3HAKOM «MHUHYC»

4. paBHBIMU HYJIIO

Bonpoc 13. O¢hghexmuesnoe uucio snekmponpuemMHuKo8 - 3mo

1. OKBUBaJIEHTHOE YUCJIO OJJMHAKOBBIX I10
MOIIHOCTH U BPEMEHH PabOTHI AJICKTPOTIPHUEM-
HUKOB, KOTOpOE€ 00yCIaBINBaeT TO K€ 3Haye-
HUe KoddurmenTa GopMel, 4To U TpyIa pas-
JUYHBIX IO MOIIHOCTH 3JICKTPOIPHEMHHUKOB

3. DKBUBAJIEHTHOE YHUCJIO OJUHAKOBBIX IO
MOIITHOCTH U PEXHUMY PabOTHI 3JIEKTPOIIPHEM-
HUKOB, KOTOpPOE 00YCIIaBIMBAET TO K€ 3HAYE-
HUE pacyeTHOM Harpysku, 4To U rpyIia pas-
JIMYHBIX 110 MOIIHOCTH 3JIEKTPOIPHEMHUKOB

2. DKBUBAJIEHTHOE YHCJIO OJJMHAKOBEIX 10
MOIITHOCTH SJIEKTPONPUEMHHKOB, KOTOPBIE 00Y-
CJIaBIIMBAIOT TOT XK€ PEXKUM pabOThI, YTO U
CpyIIa pa3andyHbIX 0 MOUTHOCTH 3JIEKTPOIPH-
E€MHHKOB

4. DKBUBaJEHTHOE YHCJIO OJIMHAKOBBIX IO
MOIITHOCTH U PEXHUMY PabOTHI SJIEKTPOTIPHEM-
HUKOB, KOTOpPOE 00YCIIaBIMBAET TO K€ 3HaUe-
HUe KodpuimenTa GopMel, 4TO U IpymIia pas-

JIMYHBIX 110 MOIIHOCTH SJICKTPOIIPUCMHHUKOB

peosrcuma pabomol nPUEOOUMCsL K HOMUHANbHOU
1O COOMHOULCHUIO.

Bonpoc 14. Ilacnopmuas mownocms Pracn 21€eKmponpuemMHuKo8 noemopHo-Kpamro8pemMeHHo20

MOWHOCmMU I’lpOdOﬂDfCMm@JZbHOZO peatcuma Pion

1. - 3.
Pyon = Praeny 1B (0) Pyow = Praen //11B (%)
2 Poov = Poaen v/ 1B (orHER) + Poow = Pracn / /11B (orren)

cme K3 mooicno npenebpeun, eciu

Bonpoc 15. Ilpu evibope annapamypul 61usiHuem mokooepanudusanwe2o 0eucmsaus 0yau 8 me-

1. PacnipenenurensHble mKagbl (MMyHKTH) 3a-
IIATaHbI 10 PAANAIIBHON CXEME

3. [ToTpeburenu MOAKIIOYEHBI HETIOCPE/I-
cTBeHHO K muty 0,4 kB nmojacranmu

2. PactipenienurenbHas CeTh BBINOJIHEHA Ka0e-
isiMu ceueHueM Oosbiie 70 Mmm2

4. MomHocth TpancopmaTopa mernee 400
KBA

BOI’ZpOC 16. @yHKZ/{uOHaJZbHOE HA3HA4YeHue aemomaniudeckoco eblKirvuamelis

1. KoMmMmyTannoHHslil anmnapaT B CeTsAX Bblle 1
kB

3. 3alMTHO-KOMMYTAllMOHHBIN anmnapar B ce-
Tax 1o 1 kB

2. 3alMTHO-KOMMYTAIIMOHHBIH amnmapar B ce-
msix BeIme 1 kB

4. 3amMTHBIN anmnapart B ceTsx Boie 1 kB
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J1€8020 NP08ooda

Bonpoc 17. B cemu TN-C ocobyio onachocms nopasicenus moxom npedcmaeisemcs ".....

"

HY-

1. 3azemiicHue

3. Coequuenue

2. O6prIB

4. Pa3pbiB

NPOBOOHUKA) 00JIJICEH ObMb UCNONb308AH

Bonpoc 18. He oonyckaemcs ucnonvzosanue PEN-npogooHuKo 0isi numamnus 31eKmponpuém-
HUK08 00HOpa3H020 MoKa. B smom cnyuae 6 kauecmee Hyne6o2o pabouezo npogoonuxa (N-

1. OTaenpHBIN TpETUI TPOBOAHUK

3. OTaenbHbIN pabo4Mii IPOBOJHUK

2. 3auuTHBIN MPOBOIHUK

4. OguH U3 pabovYrX MPOBOAHUKOB

Bonpoc 19. I'nasnwiii neoocmamox cemu TN-S

1. Bricokast cTouMOCTb

3. Huzkas snekTpo0e30nacHOCTh

2. Huskas HaieXHOCTh

4. Beicokast IMOKapOOIIaCHOCTb

mpéxghazno2o moxka Hazvleaemcs

Bonpoc 20. Ilpeonamepennoe coedunenue 0mKpblmsix nPo8oOSUUX 4acmeti 31eKmpoycma-
Hosku HanpsiiceHuem 00 1000 B ¢ enyxosasemnennoll Helimpaiblo Mmpanchopmamopa 6 cemsx

1. 3amuTHOE 3aHyJEHUE

3. 3ammTHOE 3a3eMIIEHUE

2. Pabouee 3azemiieHue

4. Pabouee 3aHylieHHE

KB npumensemcs

Bonpoc 21. I'nyxoe nooknouenue numaiowjerl iunuu K cunogomy mpancgopmamopy TII 10/0,4

1. Ecnu nuTaroias ceTh BBIIIOJIHEHA 110 Pajiu-
aJIbHOU CXeMeE

3. Ecau iuTaro1as ceTh BRIIIOIHEHA 110 IIETIIE-
BOIl cxeme

2. Ecnu nuTaromas ceTh BBIIOJIHEHA 110 Maru-
CTPAJIBHOM CXeMe

4. B mobowMm cinydae

Bonpoc 22. Haubonee skoHoMuuHbll cCNOCOO pasmewjeHuss mpanchopmamophsix nOOCmManyuil

1. BHyTpeHHue

3. OTAenbpHOo CTOSIIIHE

2. [Ipuctpoennsie

4. BcTpoeHHbie

801U CXeMbl

BOI’ZpOC 23. Omauyque cxemol aﬂekmpuqecmﬁ cemu c OGyXCWlOpOHHuM numanruem om Kojibye-

1. B cxeMe ¢ IByXCTOPOHHUM NMUTAaHUEM HC-
TOUYHHKOM sBisieTcs ojHO0 PII, a B KonblieBOM
cxeMe - nBa PII

3. B cxeMe ¢ IByXCTOPOHHUM MUTaHUEM HC-
TOYHUKAMHU SIBJISIFOTCS pa3Hble cexuuu PII, a B
KOJIBIIEBOU cxeMe - oHa ceknust Pl

2. B cxeMe ¢ IByXCTOPOHHUM ITUTAHUEM HUC-
TOYHHUKaMHM aBIIsitoTcs ABa PII, a B koblieBOM
cxeme - ogHo PII

4. B cxeMe ¢ JByXCTOPOHHUM IMUTaHUEM HC-
TOYHUKAMH BJIIOTCA ofHa cekuuu PII, a B

KOJIBLIEBON cXxeMe - nBe cexuuu P11

cemeil

Bonpoc 24. Bvibepume nasHauenue cunogblx NyHKmMo8 HU3KOBOIbIMHbBIX PACNPEOeNUmMenbHblX

1. 3ammTa TMHAN U pacperyCTPONCTB

3. Pacnipenenenue 351€KTpOIHEPTUA

2. 3amura 3JIeKTPUYECKUX YCTAaHOBOK U pac-
[IpeIeJICHUE AIEKTPOIHEPTUH

4. 3ammTa IMHUN U TpaHCPOPMATOPOB
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Bonpoc 25. Hasnauenue u obnacms npumeHenuss cxem «21y00Kux 6600086

1. Onu mpuMeHsIOTCs B 1eKTpocHaOkeHun | 3. OHU NPUMEHSIOTCA JJIs 3JIEKTPOCHA0XKEHUS

KPYIHBIX TOPOJIOB U OOJIBIINX MPEANPUATHI | OONBIIMX MPEINPUATHI IPH MUTAHUU HX OT

JJIS TIOBBIIICHUS HAJEKHOCTHU TOI1,

2. OHM IPUMEHSIOTCS B AeKTpocHaO)eHnu | 4. OHM IPUMEHSIOTCS B AJIEKTPOCHA0KEHUN
KPYITHBIX TOPOJIOB U OOJIBIINX MPEATIPUATUHI CEJIbCKOXO03HUCTBEHHBIX 00BEKTOB ISl TOBBI-
1151 HOBBIILIEHHSI 5KOHOMHUYHOCTH HIEHUs] 5KOHOMUYHOCTH

Bonpoc 26. Ilpu mpexghasnom K3 mox I; onpedensemcsa gpaznvim nanpsiscenuem Uy u pe3yio-
MUPYIOUWUM NOJIHBIM cOnpomueieHuem Z o0Hotl ¢azvl. Pacuem blnonHsaemcs no coomuoute-
HUIO

1. 3.
1’1_31_‘} — U'-'I' f':-‘? _ '\'II.} ’ L'r.'mu
K3 3 K3l —
zz ZE
2 4,
Illi_ 'r
lf{_-‘_fl — N 3 L'—‘I‘ !;EZH _ U.'IIIII
K3 - K3 = 3
<% "~.|'I3 : :E

Bonpoc 27. Ilpu pacueme moxos K3 6 cxemy 3amewjenusi yenu 6600UmMcs aKmugHoe conpomueé-
nenue 15 mOm ¢ yenvio

1. Vyera conpoTtuBienus netiu ¢pa3za—Hylb 3. OueHKH TEpMUYECKON CTOMKOCTH KOMMYTa-
LIMOHHOM anmnaparypsl
2. Onpenenenust MUHUMaIbHOTO Toka K3 ¢ 4. OueHKH BIUSHUS CONPOTUBIIEHUS MUTAI0-

Y4€TOM TOKOOTPAHUYINBAIOIICTO JIeHCTBUSA Ayru men 9HEPTOCUCTEMBI Ha TOKH K3
B MCCTC ITIOBPCKIACHMA.

Bonpoc 28. L]env ucnonvzosanus mpexoomMomounsvix mpancgopmamopos ¢ pacujenieHHou
8MOPUYHOU 0OMOMKOU

1. B cmy4yae Hanu4uus SNEKTPUUYECKUX CeTei 3. JInis yMEHbBIIEHUST YPOBHSI TOKOB KOPOTKOTO
I[Byx KJIaCCOB HaprDKCHI/IH 3aMBbIKAHUA
2. J1ns 5NeKTpONUTaHus TOTpeOuTeNnen pas- 4. J151s IOAKITIOUEHUST KPYITHOTO MOTPEOUTENS
IMTUYHOTO YpOBHS OecrepeOoitHOCTH 2IIEKTPO-
CHaOKEeHNA

Bonpoc 29. Toxu kxopomkoeo 3amvikanus 6 cemsx 0o 1000 B mooicno yeeauuums:

1. mpumeHeHueM TpaHchOPMaTOPOB C pac- 3. mpuMeHeHueM TpaHchOPMaTOPOB C BBICO-

HIeTUIEHHBIMU OOMOTKaMHU; KUMH 3HAYEHUSIMU [TapaMeTPOB KOPOTKOTO 3a-
MBIKaHUSI;

2. YCTaHOBKOW pEaKTOPOB; 4. MOBBIIIEHUEM Ha 1—2 CTyNE€HU CEUYECHUS
MIPOBOJHHUKOB.

Bonpoc 30. Hopmvl omkionenus Hanpsiicerus 6 mouke nepeoasu d1eKmpudeckol 3Hepeu no
I'OCT 32144-2013

1. He nomxuel npesbimath 10% HOMHHATB- 3. £ 5% (HopMmanbHO Aomyctumele), = 15%
HOT'O WJIN COTJIACOBAaHHOI'O 3HAYEHUS HANpshKe-| (IIPEIesIbHO JOIyCTUMBIE)

Hus B TeueHue 100% BpeMeHu MHTEpBaia B
OJIHY HEJIENI0
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2. He nomxHbl npeBblnath 5% HOMUHAIBHOIO
WM COTJIACOBAHHOI'O 3HAYEHMSI HAIIPSHKEHUSI B
reueHue 50% BpeMEHU UHTEpBaIa B OJJHY He-
NeJT0

4. He AOJDKHBI IPCBBIIIATE HOMUHAJIBHOT'O UJIH|
COIJIaCOBAHHOI'O 3HAYCHU A HAITPAKCHHUA

Bapuant Ne3

Bonpoc 1. Pacuemnas oceemumenvuas Hazpy3Ka Onpeoensemcs no mMemooy:

1. YnopsinoueHHbIX quarpamm

3. Koadumnmenrta hopmsr

2. Koo duuumenra cupoca

4. Koo duuumenra 3arpysku

Bonpoc 2. Pacuemnas nazcpysxa - amo

1. Harpyska, KoTopasi BbI3bIBa€T TAKOM ke
CPEIHMI IeperpeB NPOBOJHUKA, KaK U Peallb-
HbIH U3MEHUYUBBIN TpaduK Harpy3Ku

3. Harpy3ska, o KoTopoii BbIOMparoTcs o
Harpe€By TOKaMu KOPOTKOI'O 3aMbIKaHUA 3JIC-
MEHTBI 2JICKTPHUYECKOH CeTH

2. Harpyska, 1o KoTopoii BEIOHUparoTcs 1o
HarpeBy B MAKCUMaJIbHO paboyeM pexume dJie-
MEHTBI JJIEKTPUYECKOU CETH

4. Harpys3ka, KOTOpast BbI3bIBAET TAKOM K€
MAaKCHMAaJIbHBIN NIEpErpeB NPOBOAHUKA, KAK U
peaTbHBII H3MEHYMBBIN rpaduK HATPY3KU

Bonpoc 3. Onexmponpuemnux unu ...... ... ..

HA3bleAIOMCA ... .........

COM U pasmewjaroujuecs Ha OnpeoesenHol meppumopul,

vey 00beOuUHeHHble MEXHOIO2UYECKUM npoyec-

1. rpymnna 31eKTpONpHEMHUKOB / TOTpeduTe-
JIEM DJIEKTPUYECKON dSHEPIUH

3. IOTpeOHUTENH ANEKTPUUECKON IHEPTUn /
PIEKTPOTEXHUYECKUM 000pYyI0BAaHUEM

2. BIEKTPUYECKUE MAIIIUHBI / 3JIEKTPOTEXHUYE-
CKUM 000pyIOBaHHEM

4, COBOKYITHOCTD 3JICKTPOIIPUCMHHUKOB / 2IIeK-

TPOTCXHUYCCKUM O60py,I[OBaHI/IeM

Bonpoc 4. ['pagurom nazpysku nasvieaemcs Kpueas, NOKA3bl8AOWAs ... ... ... ... ...

1. 3aBUCHMOCTH MOIIHOCTH OT KOJIMYECTBA
SJICKTPOIIPUEMHUKOB

3. U3BMEHEHHNE PHEPTUH 32 ONPEICIICHHBIN TTPO-
MEXYTOK BPEMEHHU

2. U3MEHEHHUE Harpy3oK 3a OIpeJleleHHbIN

[IPOMEKYTOK BPEMEHHU

4. 3aBUCUMOCTH Harpys3ok OT paCCTOAHHUA

Bonpoc 5. 100 nHomuHnanbHoli akmu8HOU MOWHOCHbIO 2IeKMPONPUEMHUKA (Kpome dsueamens)
NOHUMAEMCsi MOWHOCMb, NOMpebisleMasn u3 cemu.

1. I[P HOMHWHAJIbHOM HallPsSKCHUU

3. mpu HanpsHKEHUH Ha 5% HIKEe HOMUHAIb-
HOTO

2. pu HarnpsiKeHUH Ha 5% BbIIlIe HOMUHAJIb-
HOTO

4. 3a yKa3aHHBIU B [TACIIOPTE UHTEPBAJI Bpe-
MEHH

Bonpoc 6. I pynny snexmponpuemHuxog ¢ nepemeHubiM 2papuKkom Hazpy3Ku COCMAasiaom dJeK-
MPONPUEMHUKU, Y KOMOPBIX KOIDDUYUEHM UCNONb308AHUSL Kucn"

1. Kuer>0,6

3. Kuen=>0,6

2. Kucn<0,6

4. Kuen=0,6

HANpAdNICEeHUE onpe()eﬂﬂemc,q:

Bonpoc 7. Haepyska xkadxcoou ¢haszel npu exniovenuu oonogasnvix 11 na gasnoe
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1. cyMMoil Bcex MOJIKIIFOUEHHBIX Ha 3Ty a3y
Harpys3ok;

3. MOIIHOCTBIO HAUOOJIBIIIETO IEKTPOIPHEM-
HUKa,;

2. CyMMHPOBAaHHEM CpeIHUIN OAHO(A3ZHBIX
Harpy3oK ¥ 0HO(a3HbIX, BKJIIOYEHHBIX HA JIH-
HEHHOE ¢ COOTBETCTBYIOIIUM IIPUBEICHUEM

4. cpeaHUM 3HAYCHHEM MEXTY MOITHOCTHIO
HanOOJIBIIIETO U
HAUMEHBIIIETO JICKTPOIPHUEMHHUKOB.

MOWHOCMb, pazeueaemas osucamenem npu

Bonpoc 8. 1100 nHomunanbHot akmueHou MOWHOCMbIO 08Ucamelisi NOHUMAemcst

1. MakcuMaIbHOI Harpy3Kke

3. HOMHMHAJIBHBIX YCIIOBUAX

2. HOMUHAJILHOM 3arpy3ke

4. KOPOTKOM 3aMbIKaHUHU

Bonpoc 9.

vt ee e PAOOMBL — DMO PEACUM, NPU KOMOPOM KPAMKOBPEMEHHBIE NepU-
00bl HeU3MEeHHOU HOMUHATLHOU HA2PY3KU YCIAHOBKU

uepedyIomcs ¢ nepuooamu XoJa0Cmo2o xo0d, npu 3mMom npesvllueHus

memnepamypsl yacmetl 271eKmpoobopy008anUs He 00CMU2am YCMAaHO8UBUUXCSL 3HAYEHULL.

1. HOBTOPHO-KPAaTKOBPEMEHHBIH Nepruoguyie-
CKHI peXUM

3. IpOAOIHKUTEIBHBINA PEKUM

2. PEXKUM C HCIICPUOANICCKUMU U3MCHCHUSAMUA
HAaIr'py3KH 1 4aCTOThI BpalllCHUA

4. HenpephIBHBIN NEPUOANYECKUN PEKUM C
KPAaTKOBPEMEHHOM HAarpy3Koi

pabomul:

Bonpoc 10. Temnepamypa uacmeii 060py0osanus npu Kpamrko8PeMeHHOM Percume

1. mocturaer cpenHel yCTaHOBUBILIEHCS BEJIU-
YUHBI,

3. AOCTUTACT YCTAHOBUBIINXCSA 3Ha‘leHI/II71;

2. HEe UMEET MaKCHMaJbHOTO 3HA4YCHUA,;

4. He AOCTUTACT YCTAHOBUBIINXCS 3HA4YEHHUH

Bonpoc 11. /[ns epynnol anekmpooguzameneii, KOmopbule MO2Yn 8KII0YAMbC 00HOBPEMENHO,
NUKOBbIU MOK NPUHUMACICS PABHBIM ... ... .......

1. CYMMC ITYCKOBEIX TOKOB

3. 5-7 0T HOMUHAJIBHOTO

2. 9-11 OT HOMUHAJILHOTO

4, CYMMC HOMHWHAJIBHBIX TOKOB

Bonpoc 12. Ilpu uucne snekmponpuemMHuKos 8 cpynne yemoipe u boiee 0onyckaemcs d¢h)gex-
MUBHOE YUCILO IILEKMPONPUEMHUKOS NID NPUHUMAMb PAGHBLIM (PAKMULECKOMY, eCU.:

1. :
m= pIIﬂM min {_: 3? K“ 2(}_2

pllﬂ.\l max

3. m= P uions max <3

pllml min

= pllﬂ!\l nmax {_: 3

pllml min

m= pllﬂ!\l]uﬁ.h’. }31 K“ E{}z

punu min

Bonpoc 13. Dpgexmuenoe uucno snexkmponpuemnuxos npu M = Prom max/Puom min >3
u epynnosom kosppuyuenme ucnonvsosanus Ku < 0.2 onpedensemcsi:

1 n
22 Puow i
10 COOTHOLIEHHIO 71,4 = 1=

p]’ll‘l M max

3.

n z
E'] Prow i
j=

10 COOTHOLICHHIO M,y = ~—

HOM |

i=]
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2. C IOMOIIBIO KPUBBIX MM TaOIHIL

4.

n 2
! P HOM §
1

=

n
Z Priom i
i=1

mo COOTHOLWEHHK N,

s = 2

cmembol 3ﬂ€Kmp0CHa60fC€H1/l}l.

Bonpoc 14. Ilpu svibope annapamypbi pacyemHuvim CHumaemcsi

pedxxcum pabomul cu-

1. aBapuiiHbIN;

3. PEMOHTHBI;

2. TIOCJICaBapHUIHBIN;

4. MakCUMaJIbHBIA

Bonpoc 15. Ceuenue kabenvnvix macucmpaneti:

1. cTynmeH4aTro yMeHbIIaeTcs NP yAalIeHUU
OT pacnupeayCTpOMCTBA;

3. HA KaXJIOM y4acTKe BBIOMpPAETCs MO pacuer-
HOW Harpyske.

2. OJMHAKOBO II0 BCEH JINHE;

4. mer IIPpaBUJIbHOI'O BapuaHTa OTBETA

Bonpoc 16. Cnocob npoknaoku kabens enusem

Ha e20 OnuUmenbHO 0ONYCMUMbLLL MOK

1. Iy 0IMHAKOBOTO CeueHus Kabes ero Au-
TEJBHO JIOMYCTUMBIN TOK Oy/IeT BCEerJa OIuHA-
KOB

3. JIis 0uHAaKOBOTO CEUCHMS KaOeIsl ero JIu-
TEJIBHO JIOITYCTUMBIN TOK OyAeT OoJbIe mpu
POKJIAJIKE B 3eMJIC

2. JIns OJMHAKOBOI'O Ce4eHUs Kabes ero Aim-
TEJIbHO JOMYCTUMBIN TOK OyaeT OoJiblie npu

4. He Buger

IIPOKJIaJAKC B BO3AYXC

UCMOYHUKY NUMAHUS NO.

Bonpoc 17. B cucmeme TN—S npu 00Hoghaznom KopomKom 3aMblKaHUU HA HY1e60U
pabouuli nPo6OOHUK MOKU HYIe80l NOCAe008AMETbHOCMU 6036DAUAIOMCIL K

1. N-mpoBoaHUKY;

3. PEN-nipoBogHUKY

2. PE-npoBonHuky;

4. Her IMPpaBUJIbHOI'O BapuaHTa OTBETA

Bonpoc 18. Ilposooumocmys 3anynsaroueco npo8oOHUKA Q0NHCHA ObIMDb.

1. mopsinka 25 % npoBoauMocTH (Ha3HOTO
MIPOBOJHUKA.

3. menbiue 50 % npoBOAUMOCTH (Pa3zHOTO
[IPOBOJIHUKA.

2. nopsaka 50 % npoBoaumocTu pazHOTO
IIPOBOJIHUKA.

4. Her IMPpaBUJIbHOI'O BapuaHTa OTBETA

Bonpoc 19. B kxauecmsee PE-npoeooHuka He 0onyckaemcs ucnoib308amy.

1. 000I0YKH U OMOPHBIE KOHCTPYKIUH ILINHO-
IIPOBOJIOB U KOMILJIEKTHBIX YCTPOUCTB 3aBOJ-
CKOT'0 M3TOTOBJICHHSI, 00ECTIEYMBAIOIINE BO3-
MO>KHOCTb ITOJKJIFOUEHHUS K HUM 3alUTHBIX
IIPOBOJIHUKOB;

3. CTOPOHHHUE MPOBOJIAIINE YACTH, HEIPEPHIB-
HOCTb JJIEKTPUYECKOU

[[EMU KOTOPBIX 00eCTeuynBaeTCs] KOHCTPYK-
HUeH;

2. HecylIye TPOCHI MPU TPOCOBOM DIEKTPO-
IMPOBOAKE, CBUHIIOBBIC
000JI0YKH TIPOBOJIOB M KaOeei;

4, OTKPBITBIC ITPOBOAANINEC YaCTHU, JCMOHTAXK
KOTOPBIX HEBO3MOKEH, €CJIN HE ITPCAYyCMOT-
PEHBI MEPHEI ITO COXPAHCHUIO HCTIPCPBIBHOCTH
LCIHU U €€ IPOBOAUMOCTHU

Bonpoc 20. Pacnpedenumenvuvie ycmpoticmea

35-750 kB pexomerndyemcs 6binonHaAmy.

1. 3akpsITOTO THIIA

\ 3. OTKPBITOTO THUIIA
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‘ 2. KOMIUIEKTHOT'O THIIA

‘ 4. Her IIpaBHUJILHOI'O BaApUaHTa OTBECTA

D1eKMPOCHAOIICEHUS 8bIOUPAIOM NO.

Bonpoc 21. Ceuenue kabenetl, numarowux cOopku, npu paoudaibHol cxeme

1. cyMMe HOMHHAJIBHBIX TOKOB IIOJKIIIOUEH-
HBIX JJIEKTPOIPUEMHUKOB;

3. pacyeTHOMY TOKY;

2. IUKOBOMY TOKY;

4. TOKy Tpex(ha3HOro KOPOTKOTO 3aMbIKaHHUSI.

Bonpoc 22. Hedocmamok paouansHulx cxem:

1. HM3Kas HaJEKHOCTH DIEKTPOCHAOKEHUS;

3. yCIOXHEHHasl CUCTEMA PEJIEHHON 3alUThI
Y aBTOMATUKH

2. OTCYTCTBUE TMOKOCTH B OTHOILIEHUH pPaclly-
[PEHUS IPOM3BOACTBA U NIPU NIEPEMELIEHUH 000-
[PylOBaHMUS;

4. HeT IIpaBUJIbHOI'O BapraHTa OTBCTA

Bonpoc 23. OmoenvHulll 21eKmponpuemMHuK — annapam, Mexamusm, YyCmaHosKka, azpecam (cma-
HOK) ¢ MHO2008U2amebHblM NPUSOOOM U OPY2OlL SPYNNOLL SNEKMPONPUEMHUKOS, CAZAHHBIX
MEXHOI02UYEeCKU UTU MEPPUMOPUATILHO ABISAemCs

1. nepBbIM ypOBHEM

3. TpETbUM YPOBHEM

2. BTOPBIM YPOBHEM

4. HeT BEpHOI'0 BapUaHTa OTBETA

Bonpoc 24. lunel pacnpedenumenvroti noocmanyuu PII 10(6) kB (npu paccmompenuu crneody-
rowe2o yposust — 3aepyska PII 6 yenom) siensemces

1. mepBBIM ypOBHEM

3. TpeTUM ypOBHEM

2. BTOPBIM YPOBHEM

4. HEeT BEpHOTO BapHaHTa OTBETA

Bonpoc 25. Haznauenue pacnpedenumensHulx nOOCMaHyutl

1. Pactipenenenue 35€KTpOIHEPTUHA MEK Y
Bcemu TII 1 anekTponuTaHue BHICOKOBOJIBT-
HBIX 3JICKTPOIIPUECMHUKOB

3. IlpeoOpazoBaHue JIEKTPOIHEPTUU U pac-
npezaenenne Mexay scemu TI1

2. 3aH_[I/ITa U DJICKTPOIINUTAHUEC BHICOKOBOJIBT-
HBIX 9JICKTPOINIPHUCMHHUKOB

4. BeipaboTKa 37€KTPOIHEPTHH

Bonpoc 26. [léounoe kopomkoe 3amvikanue Ha 3emi0 — COBOKYRHOCHb ... ... ...
HbIX, HO 91eKMPUYECKU CEA3AHHbIX YACMAX 2JIeKMPOYCMaHOEKU

cev e 8 PA3TUY-

1. 1Byx ogHO(a3HBIX (KOPOTKUX) 3aMbIKaHUH
Ha 3eMJII0

3. IByX 3aMbIKaHU OJHOTO MPOBOJA C 3€MIIEM

2. IByX OOPBIBOB IIPOBOJIOB

4. Tpex oHO(a3HBIX (KOPOTKUX) 3aMbIKaHUI
Ha 3eMJTI0

Bonpoc 27. Tpexghasnoe kopomroe 3amvikanue — 2mo KOpomroe 3aMulKaHue

1. mpu KOTOPOM C 3eMJIeii COeTUHSIOTCS TPH
¢azsl

3. Kaxmou u3 Tpex (a3 Ha 3eMITI0 B pa3Iny-
HBIX, HO 3JIEGKTPUUECKH CBSI3aHHBIX 4aCTSIX
JEKTPOYCTAHOBKHU.

2. Mexny Tpems ¢azaMu B Tpex(da3HOH cH-
cTeMe;

4. et IMpaBUJIBHOI'O BapruaHTa OTBETA
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Bonpoc 28. Ckeo3nou mok Kopomrko2o 3aMbIKAHUA.

1. Tox K3 mocie okoHyaHusi IepexoHOTr0
npolecca;

3. TOK, IPOXOJALIMN Yepe3 BKIFOUEHHBII KOM-
MYTaL[MOHHBINA 3JIEKTPUYECKUN aIapar Ipu
BHEUIHEM KOPOTKOM 3aMBIKaHUU.

2. 1ok K3 snekTpuueckoi 1ienu B MOMEHT
Hayayia pacXOKJIEHUs TyrOraCUTEIbHBIX KOH-
TaKTOB €€ KOMMYTAIIMOHHOT'O 3JIEKTPUUYECKOTO
armapara;

4. Her IIpaBHUJIBHOI'O BapruaHTa OTBETa

Bonpoc 29. Ilposan nanpsisicenus xapakmepuzyemcsi

1. AIUTENBHOCTH NpOBajla HANPSKEHUS

3. HOMUHAJBbHBIM 3HAYEHUEM HaITPAKCHUA

2. MTHOBCHHBIM 3HAaYCHUEM HaIIpsKCHUA

4. 3HaYECHUEM ITYCKOBOI'O TOKa

BOI’lpOC 30. Ocnosnvie cpynnbl Memoo08 NOBbIULEHUSA Kayecmed AJNEKMPOIHEP2UU.

1. ynyumenue cTpykrypsl 1YP

3. “CIIOJIB30BaHNUE YCTPOﬁCTB KOPPCKIHUHU Ka-
JyCcCTBa

2. palMoHaIn3anus 3JIEKTPOCHA0KEHUS

4. Bce BapUaHThI BEPHBI
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[punoxenne Ne 2

3AJIAHUSA IO KOHTPOJIbHOM PABOTE
3aanue 1Mo KOHTPOJIbHOM padoTe mpeanosaraeT pemenue psaa 3agad. [loaroroBka paboTsl
OCYIIIECTBJISIETCS] CTYJJEHTOM CaMOCTOSITEIbHO C UCII0JIb30BAHUEM JIEKIIMOHHOIO MaTepuaia 1 y4eo-
HOU JIUTEpaTypBhl.
3aganue Ne 1. PaccuuTtarh Harpy3Ky HeXOB IPEANPUSATHS 10 YCTAHOBJICHHON MOIIIHOCTH U
koadunmeHTy cupoca. Mcxoanble faHHbIe 1S pa3IMYHbIX BAPUAHTOB MpUBEIEHBI B TabuIe 1,
tabnuue 2.

Tabnuna 1 - Ceenenus 00 3J€KTPUUECKUX Harpy3Kax TeKCTUIBHOIO KOMOMHATA

YcranoBieHHAs MOIMHOCTh, KBT
No HanmMmenosanue miexa I Inomanp
n/m exa Howmep Bapuanrta
1 2 3 4 5 6 7
1 |TIpsaunbHbII 8000 640 |500 (710 900 | 400 [550 (730
2 | Tkaukwii 12000 530 (400 |690 520 | 450 [610 |570
3 | KpacunbHblit 6000 800 (700 |600 590 | 750 (630 |680
4  |llIBeitnas padpuka 1000 630 (700 (1200 |1000 | 1100|800 (750
5 |MexaHudeckuit 300 350 |720 (680 660 | 420 (570 (480
6 |MHCTpyMEHTaIbHBIHI 350 950 |350 |850 | 930 | 710 (600 |690
7 | CronspHbIit 200 400 |300 (320 200 | 500 (550 {530
8 |3aBomoymnpaBieHue 290 100 |95 80 150 | 110 (87 |93
9 | Cknax roToBBIX U3IEIHI 300 50 20 60 70 55 147 45
10 |Hacocnas 10 xB (CH) 100 1000 |{1050 1100 | 950 | 920 |1000 |1020

Tabnuma 2 - CBenenus 00 AIEKTPUIECKUX HArpy3Kax MEXaHUYECKOTO 3aBOJ1a

Ne |Hamveroanme [Tromans YcraHoBieHHas MOIIHOCTh, KBT
n/m |mexa rexa Howmep Bapuanta
8 9 10 11 12 13 14 15
1 |Mexaunnueckwmii | 10000 900 |450 490 | 740 |560 |600 |590 | 880
2 | Tepmuueckuii | 6000 200 | 800 600 |500 |820 |[360 | 190 | 280
3 |3aroroBounsiii | 4000 250 | 400 350 [280 |300 |200 210 | 330
4 |HNucrpymentans| 2500 490 | 700 600 |900 |500 |580 | 750 | 700
HBIN
Ky3neunblii 1000 480 |620 800 |[750 |630 |920 |900 | 850
DIIEKTPOIEX 500 360 |400 250 280 |200 |390 | 300 {200
Oxcnepumentan| 400 370 | 270 200 |[300 |390 |[200 |280 | 250
BHBIN
8 |Hacocnas 10 xkB| 150 600 | 900 290 (800 |380 | 700 |590 | 290
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(A

9 |Jlaboparopus | 90 150 | 200 230 | 250 [180 |160 |170 | 210

10 |PemonTHO- 120 500 |400 840 | 600 |[820 | 790 | 790 |970

MEXaHUYECKUI

3amganue Ne 2. OnpenenuTh pacueTHYIO HArpy3Ky lLi€Xa METOJOM YIOPSIOYECHHBIX JTha-

IrpaMM. I/ICXOI[HBIG JAaHHBIC OJId PA3JIMYHBIX BAPUAHTOB MIPUBCICHLI B Ta6m/1ue 3.

Ta6J'II/II_[a 3- BapI/IaHTI)I HUCXOJHBIX JAaHHBIX IJIA pacuc€Ta JICKTPUYCCKHUX HArpy30K 1€xa

MCTOAOM YHOPAAOYCHHBIX AUarpamMm

Bapuant Hnomanbz Howmepa 371eKTpornprueMHUKOB 110 TaoiI. 4
mexa F, m
1 500 1,2,3,4,30,31,32,42, 44,49
2 675 5,6,7,8,21,42,43, 44,54, 55
3 600 8,9, 10, 11, 19, 20, 40, 41, 51, 54
4 550 12,13, 14, 15, 30, 31, 34, 35, 49, 50
5 490 13, 14, 15, 16, 17, 32, 33, 39, 40, 41
6 520 21,22, 23, 24, 38, 39, 41, 42, 43, 44
7 480 3,5,6,9, 22, 30,31, 34,42, 45
8 470 25, 26, 28, 29, 30, 31, 36, 42, 44, 50
9 450 3, 18, 19, 20, 25, 31, 34, 42,43, 44
10 550 4,5,7,9, 34, 36, 38, 40, 44, 45
11 610 10, 11, 12, 13, 30, 31, 32, 39, 41, 55
12 525 23, 24, 25, 27, 36, 38, 39, 52, 53, 54
13 490 1, 3,9, 21, 30, 34, 36, 40, 42, 44
14 620 14, 15, 16, 17, 18, 32,33,34,44, 45,
15 510 16, 17, 18, 20, 33, 36, 47, 48, 50, 55
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Tabnuma 4 - OnpeneneHue pacueTHbIX Harpy3ok 380/220 B peMOHTHO-MEXaHHUYECKOTO IIeXa

@ Cpenuss Ha-
S YcraHoBneHHAs
HaumenoBanue = MOIIIHOCTE rpysKa 3a Pacuernas
Y3II0B [TUTAHHS 2 HpHBG;[CHHa;I K MACHMAUIHO Harpyska
o P
U rpym = | IIB=100%, kBr | m=—= | g | S50 | SAPYMCHEYIO
E P, tgp cMeHy
TIPUEMHUKOB o
m
5JIEKTPO3HEPTHH o Py | Ocw P, O | Sp
< oanoro | obmas kBt | xBap kBt | kBt |kB-A
1 2 3 4 5 6 | 7 8 9 [10]10] 12 13 | 14
[Ipuemuuku rpynmnsl
A
- 0,5
1. Merannoobpaba- | 7, | o ¢ 3398 416346| 8547 |0.14| > | 583 | 101
ThIBAIOIIHUE CTAHKHU 1,73
- R 0.8
2. Kpan-Gamu, kpa- | 4 | 4 g5 749 | 38,75 5 0.2 775 | 103
HBI 1,33
- 0,95
3. IIpeotpasora 2 22 44 1 0,1 44 | 145
TEIbHBIC arperaTbl 0,33
0,6
4. Ceapoumbie 8 | 10-45 | 186 45 |03 558 | 742
annaparsl 1,33
Wroro: 88 | 0,6-45 |685,095 75 0,19 126,3 | 186,95 [ 45 | 1,34 | 169,2 | 186,95

3amanne Neo 3. OmnpenenuTb UEHTP SJEKTPUUYECKHUX HArpy30K g aKTUBHOM HAarpysku,
napamMeTpbl KapTOTpaMMBbl JJICKTPUYECKUX HArpy30K MPEANpUsTHS, TEeHEpaJbHbIH IUIaH
KOTOPOT'0 IPUBECH HAa pUCYHKE 1. DIEKTpUUECKHE CUIIOBBIC M OCBETUTEILHBIE HArPY3KHU 1IEXOB
B3ATh U3 3aaHusg Nel B COOTBETCTBHUU C HOMEpaMu 11eX0B. KOOp/IMHATHI pacloI0KEeHUs 1IEX0B
Ha TeHIUIaHe JUIsS pa3JIMYHbIX BApHAHTOB MIPUBEICHBI B Ta0IHUIIE 5.
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Pucynok 1. Onpeznenenue neHTpa 3J€KTPUUECKUX HATPY30K MPEATPUATHS
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Tabnuua 5 - BapuanTel HCXOIHBIE JaHHBIC K 33aHUIO 3

Ba-

pH-
aHT

Hex 1

Iex 2

Llex 3

Llex 4

Lex 5

Lex 6

Iex 7

Ilex 8

Ilex 9

Lex 10

X, M|y, M

X, M |y, M

X, M |y, M

X, M| y,M

X, M|y, M

X, M| YV, M

X, M| ¥y, M

. M

Yy, M

X, M| y, M

2 3

4 5

6 7

8 9

10 | 11

12 | 13 | 14

15116 | 17| 18

19

20 | 21

435 | 80

250 | 125

200 | 200

110 | 300

460 | 250

320 | 340 | 455

360 [175]470 | 60

130

80 | 125

175 | 470

455 | 380

620 | 340

460 | 250

110 | 300

200200 | 80

125 (250|125 | 435

80

60 | 130

455 | 350

620 | 340

460 | 250

110 | 300

200 | 210

80 [ 125|250

1251435| 80 | 60

130

175 470

620 | 340

460 | 250

110 | 300

200 | 200

80 | 125

250|125 435

80 | 60 | 130|172

470

455 | 380

460 | 250

110 | 300

210 | 200

80 | 125

250 | 125

435] 80 | 60

130 | 175470 | 455

380

620 | 340

110 | 300

200 | 200

80 | 125

250 | 125

435 80

60 [ 130|175

470 | 455 | 380 | 620

340

460 | 250

200 | 200

80 | 125

250 | 125

435 | 80

60 | 130

175|470 | 455

360 | 620 | 340 | 460

250

110 | 300

60 | 125

250 | 125

435 | 80

60 | 130

175 | 470

455 | 380 | 620

340 (460|250 [ 110

300

200 | 200

NN NeN LN N NN [l (ST RN ENN LU I 0O Bl B

250 | 125

435 80

60 | 130

175 | 470

455 | 380

620 | 340 [ 460

250 110|300 | 200

200

80 | 125

—_
<

435 | 80

60 | 130

175 | 470

4551 380

620 | 340

4601250 [ 110

3001200 200| 80

125

250 | 125

—
—

250 | 125

80 | 125

200 | 200

110 | 300

460 | 250

320 | 340 [ 455

380 (175|470 60

130

435| 80

—_—
Mo

80 [ 125

200 | 200

110 | 300

460 | 250

620 | 340

455(380 (175

470 60 | 130|435

80

250 125

—
W

200 | 200

110 | 300

460 | 250

620 | 340

455 | 380

1751470 | 60

130 ) 135] 80 | 250

125

80 | 125

,_.
~

110 | 300

460 | 250

620 | 340

455 | 280

178 | 470

60 | 130|435

80 |250)125( 80

125

200 | 200

p—
(9]

460 | 250

620 | 340

455 | 360

175 | 470

60 | 130

435| 80 |250

1251 80 | 125200

200

110| 300

3aganne Ne 4. BbIOpaTh 4nCIIO ¥ MOITHOCTH CHUJIOBBIX TPAaHC(POPMATOPOB UIIMEXaHUIECKOTO

nexa € yd€ToM KOMIICHCAWH peaKTHBHOﬁ MOIIIHOCTH. BapI/IaHTI)I HUCXOOHBIX OAaHHBIX JJIA

pacycTa IMpUBCACHLI B Ta6m/1ue 6, HaIIps’KCHUC MUTAOMIEH CETH 10 KB, 3aBO/I PACIIOJIOKCH B

Cubupu.

Tabnuna 6 - Ucxoausle JaHHBIE K 3a0aHuI0 4

Jnuna
Ba- Komuu. | Karero- Cxema .
pu- | P xBr Q xBap KB?A’/M C(:\/IeH pI:HO MHTaHI E;;Iafn-
aHT TpaHcPOopMaTopoB
| km
1 10150 8960 0,19 2 1 MarwuctpanbHas 1,2
2 7560 5400 0,25 3 [ Panguansnas 2
3 9600 5200 0,15 3 1 MaructpanbHas 1,5
4 6200 4900 0,14 2 1 MaructpanbHas 0,5
5 11200 8500 0,27 3 [ Panguansnas 1
6 10400 7800 0,3 3 [ Panunansnas 1,3
7 8400 5600 0,18 2 1 MaructpanbHas 1,8
8 9200 6500 0,15 2 1 MarwuctpanbHas 2
9 9850 7120 0,26 2 1 MaructpanbHas 0,7
10 10100 6400 0,4 2 [ Panguansnas 0,8
11 8900 6200 0,3 3 [ Panguansnas 0,9
12 12100 7500 0,2 3 | PagnanpHas 1,1
13 11900 7900 0,15 3 1 MarucrpanbHas 1,3
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14 12050 6900 0,21 2 1 MarucrpaibHas 1,4
15 8130 6100 0,24 3 1 MarucrpaibHas 1,6

3aganue Ne 5. Paccuutarh Toku K3 B TOUKax cxeMbl, YKa3aHHBIX HA PUCYHKE 2 MPU YCIOBUH,

YTO IMUTAHUC OCYIICCTBIIACTCA OT CUCTEMBI HeorpaHquHHoﬁ MOIITHOCTH. I/ICXO,Z[HI)IC JaHHBIC

JUISL pacyeTa IpHUBEACHBI B TA0IHIE 6.

Ta6J'II/II_[a 6 - BapI/IaHTI)I HNCXOAHBIX JAHHBIX JJIA pacd€Ta TOKOB KOPOTKOI'O 3aMbIKaHU A

Bapumant | Stl St2 St3 Ul u2 u3 U4 11 12 13 ScnH
1 2 3 4 5 6 7 8 9 10 11 12
1 63 25 1,6 220 | 110 10 0,4 15 0,5 0,2 0,5
2 63 40 1 220 | 110 10 0,4 12 0,6 0,3 0,8
3 63 40 1 220 | 110 10 0,4 14 0,4 0,4 1
4 40 25 1,6 110 35 10 0,4 9 0,3 0,5 1,25
5 40 16 0,63 110 35 10 0,4 10 0,4 0,3 1,25
6 40 25 0,63 110 35 6 0,4 8 0,5 0,2 1
7 25 16 1,6 110 35 6 0,4 11 0,6 0,25 1
8 25 16 1 110 35 6 0,4 9 0,4 0,35 1
9 25 16 1 220 35 10 0,4 7 0,3 0,45 0,63
10 63 25 1 220 35 10 0,4 12 0,5 0,25 0,8
11 63 25 2,5 110 35 10 0,4 13 0,6 0,4 1,25
12 40 25 2,5 110 35 6 0,4 8 0,6 0,3 0,5
13 40 16 1,6 220 | 110 10 0,4 5 0,3 0,2 0,5
14 16 10 0,63 110 35 6 0,4 7 0,8 0,25 1,25
15 16 10 0,63 110 35 6 0,4 6 0,6 0,45 0,8
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220 xB Xc=0
= 63 MBA
35xB APx =245 kBt

Ux = 10,5 %

t"[ = 6,TKM
ro=10,31 OM/kM

xp = 0,42 OM/xkm

d

St2=10 MBA
APk = 60 kBt
UK - 0/0
10 kB
B 7 L =0,3xkm

;=04 km ro = 0,62 OM/kM
ro = 0,083 Om/km xo = 0,083 OM/kM
xp = 0,62 Om/kM X

St3 = 1000 kBA @ CJIH 1 MBA

Pucynok 2 — UcxonHas cxema K 3ajaHuto 5
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[Tpunoxenue Ne 3
TUITOBBIE IABOPATOPHBIE PABOTHI 110 IUCHUTIJINHE

«ABTOMATHUYECKUE BBIKJIFOYATEJIN»

Beinoauu: (®UO crynenra)
CTYJICHT TPYIIIIbI (mmdp rpyns)
[Iposepuit: (®UO npenogaBarens)

3ameuanus no pabote:

PaGora 3auTeHa: (mara)

Tunosoii oTuer

[{ens paboThI:

Ha3zHadyeHne aBTOMaTHYECKUX BBIKIIFOYATEIICH

OO6nacThb MMPUMCHCHUA aBTOMATHYCCKUX BBIKJIIOYATEIICH

Psaa HoMuUHAIBHBIX TOKOB:

Tumnsl (K1acchl) O TOKY MTHOBEHHOTO paclleTIeHUs:

Knaccudukaius aBTOMaTHYECKUX BBIKIIOUATENCH:
a) [lo yucy mMoFOCOB TJIABHOMU TETIH:

0) Ilo HaTMYHMIO TOKOOTPAHUYCHHUS:
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B) 1o Buam pacuenureneii:

1. MoaynpHbII aBTOMaTUYECKUN BBIKIIIOUATEITb.

1.1 KoHCTpyKITus.

KpnBas OTKNHYEHHA (NPegensl TOKOB 0TKNKMEeHHA cornacko EN 60898) a)
Mowmin o anardsen B N PRI SRR O Kiaan o dwes I
(N CTiETE TG KOO TR D TSI T8 |',.|. (A AT TE D ORI D AT MR AT .5-1!”,‘. (EAC TR TS AT F MG AR Iﬂ-i‘ﬂ!,.\.
100 — 160 08
1 |II |
10 i 10 ll
] ] 2
- | =
I E 10 i 18
£ E g
S 1 1 & 1
s 3 s 3 : 2
=
F3 B 3 C &3
=01 E o1 = o D
0.1 0,01 0,01
1 2 3 4 B 810 20 1 2 3 4 8 Bi0 30 1 2 84 & 8510 20
o Tiow oTecmiriisawet ¥ | ——— Tow oTemsrese Kl o
6) 9 1- AYroraCuTCJIbHbIC KOHTAKThI;
2 — r71aBHBIE KOHTAKThI,
1 3 — KOHTAKTHBIii phIyar;
4 — pyXuHa;
3 5- pbliaru M€xaHui3ma CBO60,Z[HOFO
A pacuerneHus;
6 — OTKITIOYAIOIINIA AIIEKTPOMArHUT;
7 — PYKOSITKa;
2 8- BKJIFOYAIOLIUH 3JIEKTPOMAarHur;
8 9 — nyroracuTenbHas Kamepa;

10 — mnacTUHBI AyTOTacUTEIbHEIE.

Pucynok 1.1 — TunoBbie KpUBbIE OTKIFOYEHUS
(2) ¥ MpUHIMNHATBHAS KOHCTPYKITUS
aBTOMAaTHYECKOTO BhIKItOUaTesis (0)
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30

30
29
28
27
26

24
25
23
2
21
20
19
18
17

8 10

0).
OTKJIFOUEHO BPYUYHYIO

26
24
27

11
12

w N

)

1 — ocHOBanue;

2 — KpBIIIKa KOpITyca,

3 — myroracuTeNbHas Kamepa,
4 — OBMKHBII KOHTAKT;

5 — ocHOBaHKE KOHTAKTA;

6, 12 — 3amenka;

{ — OKHO;

8, 10 — mapHwup;
9 — pykosiTKa;
11 — pbryar;

13 — oTkirouaromas perka;

14 — >nekTpoMarHUTHBIN
pacIenuTeNb;

15 — Gumeramauyeckas
IJIaCTHHA;

16 — coenMHUTEIbHBIN
MTPOBOTHUK;

17, 30 — KOHTAKTHBIHA BBIBO;

18 — Bo3BpaTHasA NMPYKHUHA;

19 — sxopb;

20 — ceplieyHUK;

21 — IPOBOTHUIK;

22 — ruOKas CBS3b;

23 — TpaBepca;

24 — npyxuHa;

25 — KOHTaKTOJIepXKaTeJb;

26, 27 — ppryaru;

28 — HEeMOABMKHBIA KOHTAKT;

29 — muHa.

10
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B).
B

KIIFOUCHO 6

26

27

9

24

11

8 10 12

r).

OTKIIFOYCHO aBTOMAaTHU4YECKHU

Pucynox 1.2 — ABToMaruyeckuit
BBIKJIIOYATENb C
KOMOWHHUPOBAHHBIM
paclenuTenem.

a). YCTpOUCTBO
0), B), r). Kunemarnueckue cXxemMbl
n). O61mmii BUI
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¢
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(
X |
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7O 0.0 0 0 0.0 0 0 0.0 070 0 0 0 4100 4 070 004

Q.'

Pucynok 1.3 — ABromat AIl — 50
a) O6mmii Bun; 6) [IpogonpHeIii pa3pes
1 — ocHOBaHue; 2 — IACTMACCOBBIN KOPITYC; 3 — HETTOABM)KHBIN KOHTAKT; 4 — ITOIBUKHBIN KOH-
TaKT; 5 — IUIACTUHBI JyTrOTaCUTENIBHBIE; 6 — AJIEKTPOMAarHUTHBIM pacleUTENb; 7
— TEIUIOBOW paclenuTeNb

1.2 TexHuueckue xapakTepUCTUKU

Tabmuna 1.1 — TexHU4YecKne XapaKTepUCTUKN aBTOMaTHYecknX Beikimtoyarened  AIl-5062M u
DS201C.

Tun aBTOMaTHYECKOTO BBIKITFOYATEIIS

HaumenoBanue napamMeTpoOB

AII-5062M DS201C
. 1,6; 2,5; 4,0; 6,3; 10; 16; 10 1R 90 -
Homunaneserii Tok (lx), A 25: 40: 50: 63 6; 10; 16; 20; 25; 32
HoMUHATLHOe THOCIE)CMGHHLII/I 1o 500 440
HalIpAAKCHie TTocTossuHBIH o 220 125
(UH)a B
TOK
YcTaBKa 1o TOKy MTHOBEHHOTO 3.51 10 6-8
cpabareiBanus, I/l
Tun pacuenurens AJIEKTPOMATrHUTHBIN TEPMOMAarHUTHBIH
KomMyTannonHast ©3HOCOCTOM- 20000 20000

KOCTb, K0JI-BO IHKIIOB BO
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BpemsTokoBas
XapaKTEPUCTHKA
BbIKtOuarens All-
50B2M ¢
HOMHUHAJIbHBIMU TOKaMHU
pacuenureneit: 1,6...4,0
(A) ipu t oxpy>karoiei
cpensr 20+ 5°C, B
XOJIOJTHOM COCTOSIHUH.
XapaKkTepucTuKa
AIEKTPOMArHUTHBIX
MaKCUMaJIbHBIX
pacUEenuTENEeH:

— He cpabaThIBAIOT MIPH
toke 0,8 ycTaBkuy;

— TapaHTUPOBAHHO
cpabaThIBAIOT IIPH TOKE
1,2 oT TOKa yCTaBKH.

Pucynok 1.4 — 3anutHbie
XapaKTEePUCTUKHU
aBTOMAaTHYCCKHUX
BBIKJIFOYATEIEH.

a). AII-5052M
6). DS201C
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2. Bo3ayiHblil aBTOMaTU4ECKUN BBIKITIOUATEIh

2.1 KoHcrpykiusi.

l 11
12 7 —, 8

Schneider
2ff=Electric
Compact

NSX 250N
Uenp.
o

Pucynok 2.1 — ABromarnuecknii Beikitodarenb cepun NS400
a), 6) YcrpoiicTBo; B) O0mIMii B
1 — HenmoABWXKHBINA KOHTAKT; 2, 7, 11 — nyroracurensHas kamepa; 3, 6 — ayra;
4 — MOIBMKHBIN KOHTAKT; 5 — KOPITyC; 8 — HEMOBUKHBII KOHTAKT;
9, 12 — ok k.3.; 10 — mopieHb
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«JIEKTPOCHABXXEHUE»
OCHOBHOM  ITPO®ECCUOHAJIbHON

2.2 TexHu4ecKue XapaKTepUCTUKU

Tabmuna 2.1 — TexHn4yeckne XapakTepUCTUKNA aBTOMAaTHUECKUX BBIKJIIOYATEIeH pa3HBIX CEpHi

HaumeHnoBanue napameTpos

TwHIr aBTOMaTHYECKOr0 BEIKITIOYATEIIS

Ba53-43 NS400 NTO6
HomunanpHbBIA TOK, A 1600; 2000 400 400; 630
HomunansHoe MIePEeMEHHBIN TOK 110 660 690 690; 1000
Hanpsokenue, B IOCTOSIHHBIN TOK 1o 440 500 -
TOKOOTPaHU- CEJIEKTHB- .
HcnonHenue 1o BUy 3alUThI . N CEJIEKTUBHBII
YUBAIOIAN HbBIH
HoMuHansHBIE TOKH MaKCUMAaIBHBIX 1000; 1250; 160-400 160-400
pacuenurenei, A 1600 250-630
W3nococToiikocTh (IIMK- | o0mas 6300 15000 12000
noB BO) koMMmyTtannonHas | 1250 6000 6300
1000
1,22, 4;8;12
l npn 61s
100 NONA 1
) \ oz
AR N | . e i
2 .:./ ” 1000 r=04.1xIn
10 % e A \\\ S 500
K \\ \] 200
i 4,\ AL 100
["3, ‘ 10
1 5
oS i I 1 g sy t{c)
A La=1523458 A 2 1] e bl =210 x Ir
2 AR / 1
it N0 3 7 5
0,257 ]
AT 0 2 o 2
015 I 1
0.1 7 | S— T 05 1 ‘ﬁ
T 02 | <PedinercHos oTknowme:
4 I 01 : 1< 10me
7 ¢ 77 il 005 !
MrH’ { / 002 |<_|i=11x|n
Y o :
1 Y A | 2 345 7 10 20 30 5070100 200300
0,01 -€ Iir -
1 12 2 3 4 5] g8 10 20 1

6).

Pucynok 2.2 — 3amuTHbIe XapakKTepUCTUKA aBTOMAaTHYECKUX BBIKJIIOUaTeNnen
a) BA53-43; 6) NS400
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2.3 Be16op u mpoBepKa aBTOMaTHYECKUX BBIKIIIOYATEICH.
© L — ¢a3ubIit npoBOgHHUK
& N — HyneBoi pabo4uii IPOBOTHUK
PE — HyJ1eBOI 3alIUTHBINA TPOBOIHUK
an
—§
|
a — Y30+aBTomar L | [ —F
6 — And. aBTomar o - [
— 85 =85
- & -
LINIPE |LINIPE |L|N|PE [L[N|PE |L|N [PE N |PE
b S A . G
o o A M oM (G
MoTtpebu- Tllotpe- [lotpe- OceBe-  Ocge- MoTtpe-
Tenb Ne1 outens OuTenb UWeEHMe uWeHne Ooutenb
No2 Ne3 Ne1 Ne2 Ne4
Pucynok 2.3 — CxeMa noAKIr0YEHUs1 aBBTOMAaTUYECKUX BBIKIFOUaTEIei
Tabnuna 2.2 — [TapameTpbl YCTaHOBIEHHBIX aBTOMATUYECKUX BBIKIIIOUATEIEH.
No KonuyectBo | HomunanbHOe MakcumanpHbiit | OTKIIIOUarOIIas
Tun aBToMara .
n/m MOJIFOCOB HamnpsbkeHue, B | pabounii Tok, A | cmocCOOHOCTH, KA
1 SH201LC10 1 230 10 45
2 SH201LC25 1 230 25 45
3 SH202L.C10 2 230 10 45
4 SH201C10 1 230 10 6
5 S290C0.5 1 230 0.5 10
6 S202C0.5 2 230 0.5 6
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Tabnuna 2.3 — MOIIHOCTH 3JEKTPONIOTPEONTEINCH.
No motpebuTens Ha3Banue notpedurens M
1 [Torpeburens Nel 3000
2 [Torpebutens Ne2 5000
3 [Torpebutens Ne3 2500
4 Ocsgemenne Nel 400
5 Ocgemnienue No2 750
6 [Torpeburens No4 50
Tabnuna 2.4 — Pe3ynbTaThl IPOBEPKHU.
Tum aBTO- KomnyectBo | HomuHansHOE Makcumanbhbiii | OTKIIIOUaroIas
Ne n/mm .
Mara MOJIIOCOB HanpsbkeHnue, B | pabouuit Tok, A CIIOCOOHOCTH, KA
1
2
3
4
5
6
3. DKCIEpUMEHTATIbHOE HCCIICIOBAHUE
s N
+
PT |
D KA
- J/

PI/ICYHOK 3.1 - Cxema CTCHIA OJIs1 UCIIBITAHUA aBTOMAaTHYCCKOI'O BBIKJIIOYATCIIA

Tab6muia 3.1 — Pe3ynbpTaThl HCTIBITAHUN aBTOMAaTHYECKOTO BBIKIIIOYATEIIS

UcnbiTanue, Homep

3HadYeHUE TOKA HAarpysku, Ipmu KOTOpOM Cpa6aTLIBaeT aBTOMaT

1 2 3

4

5 6

7 8

3HayeHne ToOKa
YCTaBKH:
IyCT = A

BriBosibI o padore:
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[Tpunoxenue Ne 4
TUITOBBIE TIPAKTUYECKUE 3AJIAHUS 11O JUCHUIIJINHE

«CocraBlieHHE CXEMBI OJICKTPHUYCCKUX ceTei nexay

Hean npakTnyeckoro 0J0ka:
W3y4uTh BUIBI CXEM DJICKTPOCHAOKEHUS ¥ HAYYUTCS COCTABIISITH CXEMBI DJIEKTPOCHAOKCHHSI
1exoB HanpsikeHuem 10 1000 B.

IlepeyeHb 3HAHMI U YMEHUI /151 JOCTUKEHU S LEJIM:
3Hamo:

- BHJIBI ¥ (PAKTOPHI MOCTPOCHUS CXEM AIIEKTPOCHAOKECHUS;

- MPEeuMYIIECTBA U HEJOCTATKH CXEM 3JIEKTPOCHAOKEHUS;
ymemo:

- TIPOM3BOJHUTH BHIOOP M MOCTPOCHHE CXEM IJICKTPOCHAOKEHHUS.

YueOHasi TuTEpPaTYypa MO NPAKTHYECKOMY OJIOKY:
Cubukus, 10.J]. OCHOBBI IPOCKTHUPOBAHUS AIEKTPOCHAOKECHHSI 0OBEKTOB [ DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / FO.Jl. Cubukun. - Mocksa ; bepnun : lupexr-Menua, 2015. - 357 c. (ObC «YHu-
BEepCUTETCKAs OMOINOTEKA OHIIAMHY).

MeToauuecKkue PEKOMEHIAIMH 110 BBINIOJIHCHUIO 3aJaHui

Ceru HampspkeHueM 110 1 kB cimykar uist pacnipeneneHus 3JIeKTPO3HEPTUN BHYTPU LIEXOB
IIPOMBIIIIEHHBIX IPEANPUITHH, a TAaKXKe Ul TUTaHUsI HEKOTOPBIX OII, pacnoyiokeHHBIX 3a Mpeze-
JaMH 11€Xa Ha TeppUTOpuH npeanpustuu. LlexoBsle snekTpuueckre ceTu HanpsikeHrueM 10 1 kB sB-
JA0TCS cocTaBHOM yacThio COC MPOMBIIITIEHHOTO IPEAIPUITHS U OCYIIECTBISAIOT HENOCPEACTBEH-
Hoe nuTanue OonpmnHCeTBa JI1. Cxema BHYTpHU 1IEXOBOW CETH ONpeIesieTcs TEXHOJIOTUYECKUM MTPO-
LIECCOM MPOMU3BOCTBA, INIAHNPOBKOW IOMEIEHUH 11eXa, B3auMHBIM pacnionoxenuem T11, O11 u BBo-
JIOB MTUTaHUs, pacU€THOW MOLIHOCTBIO, TPEOOBAHUAMHU OecriepeO0THOCTH 3IEKTPOCHAOKEHUS, TeX-
HUKO-9KOHOMHUYECKUMH COOOpaKEHUSIMH, YCIOBUAMHU OKpYKaroIlel cpeibl.

[Ipu noctpoenun cxem anekrpocHadxenus 10 1000 B BHyTpuiiexoBble ceTu AenaTcs Ha IH-
TAIOLIUE U PaCIIPECIINTENbHBIE.

[MuTaroue orxonar ot ucrounuka nuranus (TII) k pacnpenenurensueiM mkadam (PLI), x
pacnpeaenuTeNbHbIM IIUHOIPOBOAAM WM K OTAEIBHBIM KPYIHBIM 3JIeKTponpueMHukam OI1.

PacrnipenenutenbHble BHYTPULIEXOBBIE CETU — 3TO CETH, K KOTOPHIM HEMOCPEICTBEHHO TMOJ-
KJrouarotTcs pasnnunsie Ol nexa.

2) CxeMbl 2J1eKTpOCHA0KEHUSI TPOMBIIUIEHHBIX IPEINpUsITHI HanpsbkeHueM a0 1000 B.

ITpu mocTpoeHuu cxeM MEeKTPOCHAOKEHU HEOOXOJMMO YUUTHIBATh CIEAYIONINE (PaKTOPhI:
1) xmaccudukanus MOMEMICHUST TI0 OKPYKAIOIIEH Cpesie, BO3TOPAEMOCTH; 2) HAIEKHOCTh CXEMBI
AIIEKTPOCHAOKEHNUs; 3) TEXHUKO-I)KOHOMHUYECKUE TIOKa3aTenn; 4) yHUBEPCAIbHOCTh U THOKOCTD; 5)
y00CTBO B 3KCILTyaTalluy; 6) HHAYCTpUAIbHBIE METOABI MOHTAXKa; 7) Ka4eCTBO AJIEKTPOIHEPTUH; 8§)
6€3011aCHOCTh 00CITY)KUBaHUSI.

PaznuuaroT cremyromniie BUIbI CXEM JIEKTPOCHAOKEHNS:

Jlist 5eKTPOCHA0KEHUS! TIPOU3BOJICTBEHHBIX AJIEKTPOINPUEMHUKOB MIPUMEHSIOTCS pajidalib-
HbIE, MarCTPaJIbHbIE U CMEIIAHHbIE CXeMbl. MarucrpanbHas cxeMa IPUMEHSAETCS Ul TUTAHUS He-
CKOJIBKHX 3JIEKTPOIIPUEMHHKOB OTACIBFHOI'0 TEXHOJIOTHYECKOT 0 arperara, Wik He0OJIbIIOro KOJInye-
CTBa MEJIKUX JJIEKTPOIIPUEMHHUKOB, HE CBS3aHHBIX TEXHOJOIMUECKUM IporeccoM (pucyHok 1.1, a).
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ITo paguanbHON cxeme MOAKII0Yal0TCs Hau0o0Jiee MOIIHbIE AIEKTPOIPUEMHUKH I OTAENIbHBIE pac-
npeaenuTenbubie MyHKThI (Pucynok 1.1, 6).

1) PaauasnbHas.

JlocToMHCTBA: BhICOKAs HAEKHOCTh; THOKOCTh U YA0OCTBO B KCILTyaTallMH; BO3MOKHOCTb
aBTOMaTHU3aLUH.

HenocraTtku: BbICOKasi CTOMMOCTD; JOTIOJHUTEIbHBIE 3aTPAThl HA COOPYKEHUE IIUTA HU3KOTO
HANPSDKEHUST; HE YHUBEPCATLHOCTD PaAHalIbHOM CETH, T.€. TIPU MIEPECTaHOBKE 000PYIOBAHHUS, U3ME-
HSIETCSl KOHPUTYpaLus CeTH.

2) MarucrpaiibHasi.

JlocToOMHCTBA: MEHbBIIIasi CTOMMOCTh PacHpeeIUTEeIbHON CEeTH; B BUAY HEOOJBIIOTO COMpPO-
TUBJICHUS, MEHBIIIHE TIOTEPH MOIITHOCTH;, YHUBEPCAITBHOCTH; OOJIbINAs IIEPErpy30uHasi ClIOCOOHOCTb.

HepocraTku: Hu3Kas HaAEKHOCTD; MPU MAJIOM CONPOTUBIEHUH, OOJNBIINE TOKH KOPOTKOTO
3aMBIKaHUsA, CIOXKHAs KOMMYTAllMOHHAs amnmnaparypa, 0ObIYHO MaruCTpaJIbHbIE CETH BBIMOIHSAIOTCS
KOMIUIEKTHBIMU TOKOIIPOBOJIaMHU 3aKPBITOTO THIIA, IOMEIIEHHbIE B CielHalbHble Kopoda. [IIMA —
HIMHOTPOBOJ MaructpaibHeiil; [IIPA — mmHONpoBOA pacpenenuTeaIbHbIN, aTIOMIUHUEBBII.

Tonpko panuanbHbe WIM MarucTpajibHbIe CXEMbl MPUMEHSIOTCS penko. Hambonbiiee pac-
MIPOCTPAHEHUE TOMYUUIIU CMEIIAHHBIE CXEMBI, COUETAIONINE W PAIUATIbHBIE U MaruCTpaibHbIC TPH-
3HAKU.

| o | @J_
1)

HIRRNRINENR

- -

<+ < <
> > >

Pucynok 1.1 — Panuanbnas (a) u MmaructpanbHas (0) cxema JIeKTpOCHA0KEHUS

3) CMerranHasi — coueTaeT JOCTOMHCTBA U HCAOCTATKHU MaFHCTpaHLHOﬁ u paﬂHaHBHOﬁ CXCM.

=D

\ |U,4KH

Pucynok 1.2 — CmemianHasi cxema 3JIeKTpOCHA0KEHHS

4) MopynbHasi — IpeICTaBISIOT COOO0M Te K€ MarucTpaibHbIE CXEMbI, TOJBKO C IPUMEHEHUEM
pacnpeaenuTeNbHbIX KOpoOoK. PacpenenurenbHble KOPOOKH pa3MelaloTcsl B MOJy, HAa CTEHE, Ha
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CHEIHAIbHBIX METAJUTMUECKUX KOHCTPYKIHUSAX Ha TpH npucoeauHerus. OKpyxaromias cpenia 10JDKHA
OBITH HOPMAJTHHOM.

—¥P1

JSINYY
IS

—y P2

Pucynok 1.3 — MoaynbHas cxema

I[OCTOI/IHCTBaI CCTHU XOpOoUIHr B 3CTCTUYCCKOM OTHOILICHHWH. HpI/IMeHSIIOTCﬂ JJIsA HpI/IéMHI/IKOB

HEOO0JIBIIION MOLTHOCTH, B COOPOYHBIX II€XaX MAIIMHOCTPOUTEIbHBIX MPEANPUITUH, B TEKCTUILHON
npoMeinieHHocTH. [1o cpaBHenuto ¢ PII, oHu onpaBabiBatoT ce0st 10 CTOUMOCTH.

1)
2)

3)

4)

Xox pa6oTsl
BHuMaTenbHO U3y4UTh UHCTPYKIUIO.
N3yunTe BUIBI, XapaKTEPUCTUKU U OCOOCHHOCTH TIOCTPOCHUS CXEM AJIEKTPO-CHA0KEHUS HaIIPsI-
xkerarem g0 1000 B, 3anummTe UX B OTYET.
[TocToiiTe cxemy AIEKTpPOCHAOXKEHHS COTJIACHO CBOEMY BapUaHTy B COOTBETCTBUU C TpeOOBa-
Huem ECK/[ u 'OCT, onummuTe ee JOCTOMHCTBA U HEAOCTATKH.
OTBEeTUTH HAa KOHTPOJIHHBIE BOIIPOCHI.

3agaHue 1J19 NPaAKTHYECKOH padoThI
CocTtaBbTe cxeMy 3JEKTPOCHA0KEHUS 110 331aHHBIM YCIOBUSIM:

Bapuant Cxema Ol
KPYIHBIX | MEJKHX KT pado- IIUT aBapuii-
9ero HOTO OCBeIIe-
OCBEIIEHUS HUS
1 MarvcTpajibHas 3 7 1 1
2 paauambHas 3 7 1 1
3 CMeIIaHHas 3 7 1 1
4 MarucTpajbHas 5 9 1 1
5 paauanbHas 5 9 1 1
6 CMeIIaHHas 5 9 1 1
7 MarucTpajbHas 4 5 1 1
8 pajuaabHas 4 5 1 1
9 CMeNIaHHas 4 5 1 1
10 pajauanbHas 2 9 1 1

MeToanueckue yKazaHus
IIpu cocraBieHnM CXeM MOIb3YHTECH IPUMEPAMH UX BBIITOJIHECHUS:
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1)
2)
3)
4)
5)

6)
1)
2)
3)

4)
5)

w1 w2 w2 W.

CxeMmsl 371eKTpocHa0)eHus - 1 — paguanpHas, 2 — MarucTpaibHast
3 — cMelaHHas
KonTpoabHbie Bonpochl
UYem onpenensercs deKTpudeckas cxema?
s dgero cimyxar anekTpuyeckue cxeMol Hanpsbkenuem 10 1000 B?
Kakue pakTopsl HEOOXOIMMO YIUTHIBATH IPU OCTPOCHUU CXEM 3JIEKTPOCHAOKEHHS?
Kaxue BbI 3HaeTe CXeMbI 3JIEKTPOCHAOKEHHUS?
Kakum Tpe6oBaHUAM JOKHBI OTBEUATh CXEMBI 2JIEKTPOCHA0KEHUS IPEEMHUKOB 3JIEKTPOIHEP-
ruu?

Kaknm xabeneM MOKET OBITh BBLITTOJHEHDI IMUTAOMKUC U PACTIPCACIINTCIbHBIC cetu?

Conep:xaHue oTyeTa
Howmep, Tema u 1ieb paboThl.
BI/II[I)I, XapPaKTCPUCTHUKU U 0COOEHHOCTH MOCTPOCHUA CXEM 3JI€KTpOCH36)K€HI/I$I HAIps>KCHUEM
nmo 1000 B.
Cxema 31eKTpoCcHa0KeHus 11eXa Mo 3a/1aHHOMY BapHaHTy.
JIOCTOMHCTBA U HEJIOCTATKU MTOCTPOSHHON CXEMBI.
OTBeTHI Ha KOHTPOJIBHBIC BOITPOCHI.
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[Tpunoxenue Ne 5

BOITPOCHI JIJISI IPOMEKYTOYHOM ATTECTAIIUU (3K3AMEH)
O IMCIIUJINHE

Bompoc 1. HagexxnocTs anekTpocHabxkenus. Kareropuu norpedureneii mo Haae:KHOCTH dIIEKTPO-
cHaOxeHus. TpeOoBaHMs K HAJEKHOCTH 3IEKTPOCHA0KEHUS OTpeOuTeNel nepBoid, BTOpol U Tpe-
ThEH KaTeropuiu.

Bonpoc 2. CxeMsl 351eKTpocHa0KEeHus TOTpeduTeNell pa3nuyHbiXx kateropuii. Hopma HamexHo-
CTH AJIEKTPOCHAOKEHHS TOTPEOUTENECH MTEPBOIi, BTOPO U TPEThEW KaTeTOPHii.

Bomnpoc 3. Dnexrponpuemuuku. Mx knaccudpukanus. Baxxueimume xapakTepucTHKH JIEKTPOIPU-
€MHUKOB.

Bonpoc 4. XapaktepHble TPUEMHHUKH JIEKTPHUECKON SHEPTHH M 0COOCHHOCTH PEXHMOB HX pa-
OOTHI.

Bonpoc 5. I'paduku snekTpuyeckux Harpy3ok, HazHaueHue, Kiaccupukanus (HOMHUHAJIbHAs
MOIIHOCTb, CPEHSS U MaKCUMaJIbHasl Harpy3Ka).

Bomnpoc 6. I'paduku 311eKTpHUeCKUX HArpy30K CEIbCKOX035CTBEHHBIX M IPOMBIIUIEHHBIX IOTPE-
ourteneil. [lonsTHEe pacueTHOI Harpy3KH.

Bompoc 7. Tlokazarenu, xapaktepusyromire rpaguku Harpy30k (Ko3hGHUIIMEHTHI NCTTOb30BaAHUA,
BKJIIOYEHUE, 3arpy3KU U GOPMBI).

Bomnpoc 8. Ilokazatenu, xapakrepusyromye rpadpuku Harpy3ok (kKo3(p@uIueHTsl MakcuMyMa,
CIpoca, 3ar0JIHEHHS U Pa3HOBPEMEHHOCTH).

Bompoc 9. D dexTuBHOE YNCIO IEKTPONPUEMHUKOB U €TO OIPEEIIECHHUE.

Bonpoc 10. MeTtonsl pacdyera 2JI€KTPUUECKUX HArpy30K M XapaKT€pHbIE pacueTHbIE TOYKHU CH-
CTEeMbI 3JIeKTpocHa0eHus. OmnpeaesieHue pacueTHONM Harpy3ky OTJENIbHBIX Y3JIOB CUCTEMBbI 3JIeK-
TPOCHAOKEHUS.

Bonpoc 11. Onpenenenue pacyeTHON Harpy3Ku Mo METOAY YINOPSATOYEHHBIX JUATPAMM.

Bonpoc 12. Onpenenenue pacueTHON Harpy3Ky MO yCTaHOBJICHHON MOITHOCTH M KOA(PPHUIIUEHTY
crpoca, Mo yAEIbHOM Harpy3ke Ha €AMHMILY IPOU3BOJCTBEHHON IIOMIAAN, 110 yIEIbHOMY PAcXo1y
AIIEKTPO’HEPIUU HA €IUHUILY IPOTYKIUH.

Bonpoc 13. ITukoBsie Harpy3ku. Mx onpenenenue.

Bonpoc 14. Knaccupukanus snekrpudeckux cereid. KOHCTpykuus 1 Mapku IpOBOJOB AJISt BO3-
JOYUIHBIX JTUHUHA U BHYTPEHHHUX MPOBOJIOK, KOHCTPYKIIMHA U MAapKH CHJIOBBIX KaOenel HanpsKeHUeM
no 10 xB.

Bompoc 15. Knaccudukarus 1 KOHCTPYKIIMH OIOP, METOIbI IPOTTUTKH JIEPEBSIHHBIX OIOP
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Bormpoc 16. Onpenenenre pacueTHBIX Harpy30K MIEKTPUIECKUX CEeTel C MTOMOIIBI0 KO3 dHUIIHEH-
TOB OJTHOBPEMEHHOCTH [Tl CeIThbCKOXO3SIMCTBEHHBIX MOTpeduTeneil Ha Hanpspkenun 0,38-6 kB, pac-
npeaenurensHoit cetu 6-110 kB u TII 6-110 xB.

Bomnpoc 17. Pacuer snexkrpuueckux cereid. CBsi3b TOMYCTUMOTrO NaJCHUs HAIPSAKEHUS U CEUCHUS
IIPOBOJIHUKA.

Bompoc 18. [lonsTue nagenus u notepu HanpskeHus. BekTopHas nuarpaMma sl y4acTKa 3JeK-
TPUYECKON CETH JJIs1 pABHOMEPHOM HArpy3ku (as.

Bormpoc 19. HepaBHOMepHas Harpy3ka ¢a3. CoeqrHeHHE TOTPEOUTENCH B TPEYTOIbHUK.

Bonpoc 20. HepaBHomepHas Harpy3ka ¢a3. CoeauHeHne norpedureseil B 3Be31y

Bonpoc 21. Tpexdaszno-onnodaznsie cetu. TpexnpoBoIHbBIE CETH CO CPETHUM MPOBOIOM.

Bompoc 22. 3amkHyTBIE ceTH, UX HazHaueHHe. OCOOEHHOCTH pacyeTa 3aMKHYTBIX CeTeH.

Bompoc 23. Pacuer 3aMKHYTBIX CE€TEl C IBYXCTOPOHHUM MUTAHUEM.

Bonpoc 24. OcoGenHocTy BBIOOp CeueHUi MPOBOJIOB JTUHUM AJEKTpONepeauu Mo AOMYyCTUMOM
MOTEPU HANIPSIKEHUSA ISl CETEH ¢ IBYXCTOPOHHUM IUTAaHUEM

Bonpoc 25. [Ipumenenne merona nmpeoOpa3oBaHUil MpU pacdeTax CIOKHBIX 3aMKHYTBIX CEeTei
(cnmosxeHue napaijiesIbHbIX BETBEH U Pa3jIoKEeHHE TOKa [0 BETBAM, Pa3HOC Harpy30K B IPYTUE Y3JIbl).

Bomnpoc 26. [Ipumenenune mMerona npeoOpa3oBaHUil MpU pacdyeTax CIOXKHBIX 3aMKHYTBIX ceTei
(mpeobpa3zoBaHMEe TPEYTrOJIbHUKA B SKBUBAJIECHTHYIO 3Be€3]ly, IIpeoOpa3oBaHUE CETH, UMEIOLIEeH 3a-
MKHYTBIH TPEYTOJIbHUK).

Bomnpoc 27. JlonmycTuMble IOTEpU HAIPSHKEHUH U OCOOEHHOCTH WX ompesesieHus. Biausuaue ot-
KJIOHEHHsI HanpspKeHUs Ha padoty D11, B T. 4. aCHHXPOHHBIX JBUraTeNei.

Bomnpoc 28. Omnpenenenue 1onycTUMOoi NOTEPU HANpsKEHUs TAOIMYHBIM CIIOCOOOM B JIEIIEHTPA-
mn3oBaHHoU COC.

Bompoc 29. Onpenenenue 10mycTUMON MOTEPU HANPSKEHHUS TAOIMYHBIM CIIOCOOOM B IIEHTpAIH-
3oBanHoN COC.

Bonpoc 30. Onpenenenue norepu HamnpsbkeHus: B TpancdopmaTtope. Cxema 3aMelieHus TpaHe-
dopmatopa. HanbaBku HanpsbkeHus: B TpaHchopmaTopax.

Bompoc 31. Toku k.3. 1 3aMbIKaHMI Ha 3eMJI0. BUJIBI K.3. 1 IPUYMHBI BO3SHUKHOBEHHSI.

Bompoc 32. HaznaueHne pacueToB TOKOB K.3. OCHOBHBIE TOIYLIEHUS.

Bompoc 33. CocraBineHne pacueTHBIX CXEM 3aMEIEHUS U IPUMEHSAEMbIE CUCTEMBI €AMHMIL

Bormpoc 34. Cuctemsl eTMHUIT] TIPU pacdeTax TOKOB K.3. IMeHoBaHHas cuctema eauHUIl. [Ipeod-
pa3oBaHUE U YIPOIIEHUE SKBUBAJICHTHBIX CXEM.

Bomnpoc 35. Cuctembl eAMHUI pU pacueTax TOKOB K.3. OTHOcuTeNbHas cucrema equuul. [Ipe-

06p&30BaHI/Ie " YIIPOIIICHUEC 3KBUBAJICHTHBIX CXCM.
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Bormpoc 36. Onpenenenre CONPOTUBICHUH 3JIEMEHTOB CHCTEMBI DJICKTPOCHAOKEHUS: CUHXPOH-
HBIX TEHEPATOPOB, IBYX -U TPEXOOMOTOUYHBIX TPaHC(HOPMATOPOB.

Bomnpoc 37. Onpenenenne cCOnpoOTUBICHUNA 3IEMEHTOB CHCTEMBI 3JIEKTPOCHA0KEHUS: peaKTOPOB,
aBTOTpaHC(HOPMATOPOB, TUHUI IIEKTPONEPETAUH.

Bormpoc 38. TpexdasHoe K.3. B IpoCTeHIen dnekTpuueckoit rienu. [TonsaTue yaapHoro Toka K.3.
U €T0 OIIpEJIEICHHUE.

Bomnpoc 39. VY napusiii Tox k.3. [Tonstie ynapaoro ko3¢ @uirenTa u nocToSHHOW BPEMEHH 3aTy-
xaHus. JleiicTByroniee 3HaYeHUE TOKa K.3.

Bonpoc 40. Beienute xapakTepHble TPy 2IEKTPONPUEMHUKOB, YKAKUTE IPUYUHBI UX pa30Ou-
CHUSL.

Bompoc 41. Kakue pexxuMbl pabOThI 3IEKTPOIPUEMHUKOB SBJISIOTCS OCHOBHBIMU?

Bompoc 42. OxapakTepu3yiTe TUIIBI JJIUTEIBHBIX PEKUMOB JICKTPOIIPUEMHUKOB.

Bormpoc 43. KakuMu napamerpaMu XxapakTepu3yeTcsi IOBTOPHO KPATKOBPEMEHHBIN PEKUM, IPHU-
BEJIUTE MPUMEPHI TEKTPOIIPUEMHHUKOB paOOTAIOLINX B 3TOM pekrumMe?

Bompoc 44. [TpuBennute 0OCHOBHBIE METO/BI pacyeTa 3JEeKTPUUECKUX Harpy3ok. Kakue noctouH-
CTBa UMeeT MeTOJ KOA((UIIMEHTA paCUeTHON aKTHBHON MOIIHOCTH.

Bonpoc 45. Kakue BblpakeHUs! pacdeTHBIX KO3()(PUIMEHTOB MPUMEHSIOTCS NMPH OMUCAHUU U
OIPEEIICHUH DJIEKTPUUECKUX Harpy3o0K.

Bomnpoc 46. TMosicauTte paznuuust B GU3HIECKOM CMBICIIE PACUETHOW BEIIMYUHBI DJIEKTPUUECKON
Harpy3Ku [0 HarpeBy M Harpy3KH MO IPOEKTHBIM U JJOTOBOPHBIM YCIIOBHSIM.

Bomnpoc 47. Uto u3 cebst mpeCcTaBis0T JIEKTPOIIPUEMHUK, TOTPEOUTENb, CUCTEMA 3IEKTPOCHA0-
KeHus?

Bompoc 48. Tloscaute uto takoe, noacranuus, TI1. KTII, PY, PII, LIPII, OPY, 3PV, KPVITIII,
[1IB?

Bomnpoc 49. [ToscHute HEOOX0IUMOCTh KATETOPUPOBAHUS IEKTPOIIPHUEMHHUKOB 0 HAJIEKHOCTU
CoC

Bormpoc 50. IlepeuncianTe UCXOaHBIE TaHHBIE I BBIOOPA CXEMBI AJIEKTPOCHAOKEHUS

Bonpoc 51. Ykaxure npuMeHsieMble B CHCTEMaX 3JIEKTPOCHA0KEHUsI HANPsKEHUS, 000CHYHTE UX
BEIOOD.

Bonpoc 52. Kakue npeumyIiiectBa 1 HeIOCTaTKU UMEET METJIeBasi CXeMa 3JIEKTPOCHA0KEHUs, I71e
OHa MpUMeHsieTcsI? YKaKuTe Kak MO>KHO TIOBBICUTH €€ HaIeKHOCTb.

Bonpoc 53. [TosicauTe Qpu3ndeckuii cMbICI TEOPETHUECKOTO LIEHTPA AIEKTPUUECKUX HArPy30K.

Bompoc 54. TlepeuncnuTe HCX0IHBIE JaHHBIE HeoOXoaumbIe st Beioopa ['TIIT u PIT.

Bomnpoc 55. KakoBsl oco6eHHOCTH BBIOOpa cxeM u obopynoBanus I'TIII.
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Bormpoc 56. O0bsicHUTE, MOYEMY B TOPOJICKUX CETAX MOTy4dnian pactpocrpanenue [1I'B u kabenb-
HBbIE JTUHUH.

Bomnpoc 57. [losicHnute 0ocoOeHHOCTH BBIOOpA U IaliTe XapaKTEPUCTUKY METOIMKaM BHIOOPA CHIIO-
BBIX TPAaHC(OPMATOPOB B CUCTEMAX AIEKTPOCHAOKEHHUS.

Bomnpoc 58. O6bsacHuUTE, MoueMy B CUCTEMAX IEKTPOCHAOKEHUS IPUMEHSIOT TPEXYPOBHEBBIE U
JIBYXypOBHEBBIE CETH HanpsbkeHU. Kakoil ypoBeHb HallpsKEHNS PEKOMEHYETCS B CEIbCKUX CETSIX.

Bonpoc 59. Onummure, Kak OCyIIECTBISIETCS BEIOOpA TUIIA M CEYCHHS KaOeIbHBIX JTMHUNA HAIps-
sxenueM 1o 1 kB .

Bomnpoc 60. Onumunre, Kak OCyIIECTBISIETCS BbIOOpA TUMA U CeYeHUs KaOelnbHbIX JMHUNA Hanps-
*eHueM cablile 1 kB .

Bompoc 61. M310%kuTe OCHOBHBIE CBEJEHUS 110 BO3YILIHBIM JINHUSAM B CUCTEMAX 3JIEKTPOCHA0XKE-
HUS.

Bonpoc 62. Onummre, kak OCyIIECTBIISETCS pacyeT PaCUETHBIX JIEKTPUUYECKUX HArpy30K ropoJ-
CKUX IOTpeOuTenei.

Bompoc 63. Onuiunre, Kak OCYHIECTBIISETCS pacyeT PACUETHBIX AIEKTPUUYECKUX HArpy30K Cellb-
CKHX MOTpeOUTENEH.

Bomnpoc 64. KakoBbl 0COOEHHOCTH U OrpaHMUYEHHS Ha MPOKJIAAKY Kabems B TpaHiee?

Bomnpoc 65. IlocunTaiite yBenuueHue cedeHus Npu npokiajake kabeneil B O1okax, mosicHute pu-
3UYECKUI CMBICT U3MEHEHUS Harpy3KHu.

Bompoc 66. [Touemy mpoxiaaka kadeneit B TYHHEISIX M KaHalaxX cTajla OCHOBHOM JIJISl TIPEANPHs-
THH ¢ OOJBIION U HACBIIIEHHON Ka0EIbHON KaHaIn3auei?

Bomnpoc 67. UeM BbI3BaHO MOSABJIEHUS crloco0a MPOKIIaAKK Kabeneil B acTakanax?

Bompoc 68. O0bsicHuTe, MOUEMY B MECTO BO3YIIHBIX JUHMI Ha HanpskeHue 10-0,4 kB B HacTo-
A111ee BpeMsl PEKOMEHIYIOT MPUMEHEHNE CAMOHECYIIMX U30JIMPOBAHHBIX TPOBOJIOB?

Bonpoc 69. O6bsicHuTe 0671aCTh IPUMEHEHUSI TOKOTIPOBOIOB U JIaliTe XapaKTEPUCTUKY UX KOH-
CTPYKTUBHOMY HCIIOJIHEHUIO.

Bormpoc 70. Ipoummoctpupyiite pasHooOpa3ue u 006JacTh MTPUMEHEHHUS SJICKTPOIPOBOIOK.

Bonpoc 71. Ykaxute 0coOOEHHOCTH MPUMEHEHHS PaUaIbHOT0, MarUCTPAJIbHOTO M CMEIIaHHOTO
NUTAHUS TOTpeOUTENeH U SJIEKTPONPHEMHUKOB.

Bonpoc 72. Ykaxute ocobenHoctu pacuera TokoB K3 Ha Hanpsbxenue 1o 1kB.

Bompoc 73. HyxHa 11 mpoBepka arnmapaToB, TPUMEHSEMBIX B CHCTEMax dJIEKTPOCHAOKECHHUS, Ha
TEPMHUYECKYIO CTOMKOCTh? Eciu 1a, TO B KakuXx ammaparax?

Bomnpoc 74. I1o kakuMm mapaMeTpaM OCYILIECTBIISICTCS BBIOOD IMIMHOMPOBOOB U kabenei 1o 1 kB?

Bonpoc 75. Jlns 4ero HyKHbI KOHTAaKTOpP U MarHUTHBIN ITyCKaTEIlb.
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BOHpOC 76. Uto u3 cebds MNpEACTABIAIOT aBTOMAaTHYCCKUEC BBIKIIFOYATCIN U KaK OCYIICCTBIIACTCA

uX BbIOOD?

Bonpoc 77.

Jli1 9ero HyXHbI IPEJOXPAHUTENH, B KAKMX CETSIX OHM UCHOJb3YtoTcs? JlaiiTe Tumo-

BbIM BPEMATOKOBBIM XapaKTCPUCTHKAM.

Bonpoc 78.
Bompoc 79.
Bompoc 80.

[Toka3zaTenu KauecTBa IEKTPOIHEPTUU M UX HOPMUPOBAHHE.
H3mepenue u pacy€T napaMeTpoB KauecTBa 3JICKTPOIHEPTHH.

Kakoii ¢pusznyeckuit CMBICI peaKTUBHON MOIITHOCTH, U KAKOBBI €€ UCTOYHUKH B CUCTE-

Max 3JeKTpOCcHaOKeHus?

Bonpoc 81.

CpaBHI/ITC TCXHUYCCKUC XaAPAKTCPUCTUKU CUHXPOHHBIX MAIllUH U 6aTapeI71 KOHACHCA-

TOPOB KaK HCTOYHHUKOB peaKTI/IBHOfI MOIITHOCTH.

Bormpoc 82.
Bompoc 83.

O06ocHYyTe 5JKOHOMUYIECKYI0 HE0OX0IMMOCTh KOMIICHCAIIMH PEAKTHBHOM MOIITHOCTH.

[Tepeunciute BUIbI TPUMEHSIEMBIX 3a3EMJICHUM.

Bonpoc 84. ITepeuncnute 0cOOEHHOCTH 3a3EMIISIFOIINX YCTPOICTB B yCTaHOBKax 10 M BhIle 1 kB.

Bonpoc 85.

OnumuTe B 4eM OTINYHE CTATHUSCKUX MCTOA0OB OLICHKHU SKOHOMHUYECKOM 3(1)(1)CKTI/IB—

HOCTH OT JMHAMHNYCCKHUX.

Bompoc 86.
Bomnpoc 87.

CKHX CeTel

Bompoc 88.
Bompoc 89.
Bomnpoc 90.

Bompoc 91.
Bompoc 92.
Bompoc 93.
Bompoc 94.
Bormpoc 95.
Bompoc 96.

OnummTe peKuMbl paboTHl HEUTPAIN B CUCTEMaX AJIEKTPOCHAOKECHHUS.

Kak IMPOBOAUTCS paCUCT NNOTCPh MOIITHOCTHU WU HAIIPSKCHUA B DJICMCHTAX 3JICKTPUYC-

OnumuTe MPUHIUITB KOMITOHOBKY TPaHC(OPMATOPHBIX MOACTaHINH Bhilie 1 kB.
Br16op pexrma paboThl HEHTpaIu B 3JEKTPOYCTaHOBKAX HamnpsbkeHuem 1o 1000 B.

Br16op pexknma paboThl HEHTpaIu B 3JEKTPOYCTaHOBKaX HampsbkeHueM Boime 1000

TeXHUKO-IPKOHOMUYECKHUE MOKA3aTeNN CUCTEM JIEKTPOCHAOKEHUSI.
Onpenenenre YJKOHOMUYECKH 1€JIECO00Pa3HOr0 CEYEHUsI TPOBO/IOB.
OmnpeneneHre 5KOHOMUYECKON MOIIIHOCTH TPaHC(HOPMATOPOB.
OKOHOMMS JIEKTPOIHEPTUU B JINHUAX JIEKTPOIEPEIAUH.
DKOHOMMUS 3JIEKTPOIHEPTUHU B CHIIOBBIX TpaHc(hopMaTopax.

DKOHOMMS AJIEKTPOIHEPTUU 3a CUET MOBBIIICHHS KOOPPUIIEHTa MOIIIHOCTH B OCBE-

TUTCJIBHBIX YCTaHOBKAX



