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HGHB " 3a1a41 U3YyUYCHUS JUCHUIIJINHBI
O6opynoBaHue U MaTepUabI
HanmeHoBaHMe pakTHYECKUX padoT
ConeprkaHue MPaKTUYECKUX padOT

[Ipaktnueckoe 3ansarue Nel. Kaaccupukanusi cpeacrs H3MepeHMId.
CrpykTypa 37eKTposHepreTuku. OCHOBHBIE TEPMUHBI U TOHATUSA IO YYETY
3IEKTPUYECKOMN SHEPrUH.

[IpakTueckoe 3aHATHE Ne2. Buabi 3JIEKTPOM3MEPHUTEIbHBIX
npudopos.llpaBuiia yuera 3€KTpUYECKON IHEPTUN.

[Ipaktuueckoe 3amsitue Ne3. ODuexkTpodHeprusi Kak ToBap. bamanc
3JEKTPUYECKOM SHEPrUU Ha MOJICTaHLIUH 1.

[Ipaktuueckoe 3anarue Ned. Kiaccupukanusi, ycTpoiicTBo M padorta
CYETYMKOB 3JIeKTPOIHEPruM. banaHc 3J1eKTpUUECKON SHEPTUU HA TIOICTaHLIUU
2.

[Ipaktuueckoe 3anstue Ne5. Meroa ogHOro, AByX Tpex BarrMerpoB. Pacuer
Harpy3Ku U3MEPUTEIbHBIX TPpaHC(HOPMATOPOB TOKA

[Ipaktnueckoe 3anatve Ne6. Ha3HadyeHue W MCIOJIb30BaHHE J100ABOYHOIO
CONMPOTHUBJIEHUS /ISl U3MEHEHUs1 HanpskeHus. PacctaHoBka cpejicTB yudera
Ha MOACTAHIINHU

[Tpaktuueckoe 3ausitue No7. [lpumenenue TpancopmaropoB Toka. O6mme
TpeboBaHusl K YYETY OJEeKTpodHepruu. PacueT komuyecTBa mepegaHHON
AJIEKTPOIHEPTUU TP HECOBMAJACHUU TOYKM ydeTa W TpaHUIbl OaraHCOBOM
MIPUHAJIEKHOCTH 1.

[TpakTuueckoe 3austue Ne8. IlpumeHenne TpaHc(HPoOPMATOPOB HANIPSIZKEHUSI.
OCHOBHBIE TEPMHUHBI U TIOHATHUS N0 YUETY INEKTPUUECKOIN SHEPTUH.
[Tpaktryeckoe 3anstre Ne9.IlonsaTus, Buasl u pynkuuu ACKYI.

Ionsatus, Buasl u Gy ACKYD.

Y4eOHo-MeToan4YecKoe U HH(OpMALIMOHHOE 00ecTiedeHne JUCIUILTUHBI

[lepeueHbr OCHOBHOW U JOMOJIHUTENBHOW JHUTEpPATyphl, HEOOXOAMMOW IS
OCBOCHUSA JUCHUITIIINHBI

[lepeyeHr y4eOHO-METOAMYECKOTO OOECIEUEHUSI CaMOCTOATEIBHONW pPaOOTHI
oOyJaromuxcs Mo AUCIUTUTHHE

[lepeuenr  pecypcoB  HH(DOPMANMOHHO-TETICKOMMYHUKAIIMOHHOW  CETH

HNuTepHeT, HE0OXOIUMBIX IS OCBOCHUS AUCITUTUTMHBI

Crp.



BBEJEHUE

Hacrosdmue meToguueckue ykasaHus SBJISIIOTCS 3arOTOBKOM K NPAKTUYECKUM 3aHATUAM
no aucuuiuimHe «V3MepeHre M ydeT 3JIEKTPOHEPIUHW» U NPEJHA3HAUYEHbI JUIsl CTYJIEHTOB
HanpasyieHus: noArotoBku 13.03.02 DnexTposHepreTuka U MEKTPOTEXHUKA THEBHOM M 3a04HOMN
dbopm oOyueHus.

IIpy moaroTroBke K HPAaKTUYECKUM 3aHATUSAM HEOOXOIUMO IOJIrOTOBUTH KOHCIIEKT,
KOTOpPBII OyAeT COOTBETCTBOBATH TPEOOBAHMSAM K COJIEP)KAHHIO 3aHATUH C HCIOJIb30BaHUEM
PEKOMEH1yeMOI JIUTEpaTypbl U HICTOUHUKOB Internet.

IIpuMeHeHMEe METOIUYECKUX YyKa3aHMHW I03BOJISET HWHTEHCHU(HUIMPOBATH IpolLece
U3y4eHHs] MaTepualla, MOMOIaeT CTyJeHTaM NpUOOpeTaTb HaBBIKM PA0OTBI C TEXHUYECKOH

JIUTEPATYpPOl.



1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

HCJ'IBIO OCBOCHHA AHMCHUIIIMHBI «I/ISMepeHI/Iﬂ U Yy4C€T DOJJICKTPOSHEPTHUHN) ABJIACTCA

dbopMUPOBaHHE Yy CTYICHTOB KOMIICTEHIIUI IMO3BOJIAIOMINN BBIPAOOTATh HABBIKK (DU3HUECKUX
uccieoBaHuii B chepax akaeMudeckoid, mpodeccCuoHanbHOM U 00LIeHAYYHON /1eATEIbHOCTH.

3a):[aq1/1 OCBOCHUA NTUCHUIIINMHBI:
— H3Y4YCHHC 3aKOHOB OKPYKAKIICTO0 MHpPAa B KX B3aMOCBA3U;

— osiageHue (GpyHIaMEHTAIbHBIMHA PUHIIUIIAMA U METOJIaMHU PEUICHHS HAYYHO-TEXHUYCCKUX
3a/1ay;
— (¢dopMUpOBaHHE HABLIKOB [0 MPUMEHEHUIO IOJOXKEHUH (QyHIaMEHTANbHOW (QU3NKU K

rPaMOTHOMY HAy4YHOMY aHallu3y CHUTYyallUid,

CTAJIKMBATHCA ITPU CO3AaHUH HOBBIX TGXHOJIOI‘I/If/'I;
— OCBOCHHUEC OCHOBHBIX (1)I/I3I/I‘IGCKI/IX TGOpHﬁ, IMO3BOIIOMIUX OIMMCATh SABJIICHUS B IIPUPOIAC, U
npeacioB IMPHUMCHUMOCTHU JTHX TCOpI/Iﬁ JIA PCHICHUA COBPCMCHHLIX H IICPCIICKTUBHBIX
TCXHOJIOTHMYCCKHX 3aJa4.

2. Obopyoosanue u mamepuani

C KOTOPBIMH HHXCHECPY MNPUXOIUTCA

Hay‘-IHO'I/ICCJIeIlOBaTCJII)CKI/Iﬁ KOMIIJICKC ((HpI/IMeHeHI/IG ABTOMATU3HWPOBAHHBIX CHCTCM

KOHTPOJIS M y4€Ta JICKTPOIHEPIHUH C I[EIIbIO MOBBIIICHHUS () (HEKTUBHOCTH IKCILTyaTAlUH CHCTEM
JNIEKTPOCHA0KEHUS», WCIIOJNHEHUE CTCHJ0BOE py4dHoe. KoMIUIeKT yueOHO-1ab0opaTopHOro
00opymoBaHus «ABTOMAaTH3UPOBAHHASI CHCTEMa KOHTPOJIS U y4eTa JIEKTPoIHeprun». Komruiekt
yaeOHOI MeOeIH.

3. Haumenosanue npakmuueckux paoom

Hnst 3aouHO¥  (dopMBI O0yYeHUS TPEIYCMOTPEHBI CJEAYIOMIUE TMPAKTHYECKHE pPaOOTHI:
[Tpaktueckass pabora Ne3. MsmepurenbHble TpuOOphl U MpeoOpa3oBarenn. — 2 4daca,
[TpakTrdeckast padota NelS. YcrpoiictBo coopa u nepenaun nanubix (Y CII/T). — 2 gaca.

HaumeHoBaHmne TeM AUCHUIIJIMHBI, UX KPaTKO€
coaecpkanue

Oonem
4acoB

HNuTrepakTuBHAast

¢popma
NpOBe/IeHUs!

IIpaktnueckoe 3amstue Nel. Kuaccmdukxanms
CpeacTB U3MepeHM . Crpykrypa
NEKTpOdHEpreTuk. OCHOBHBIE  TEPMHMHBI U
MOHSTHS 110 YUETY DJIEKTPUUECKON SHEPTUU.
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[IpakTrueckoe 3aHATHE No2. Bungnl
3JIEKTPOM3MEPHUTEIbHBIX npudopos.llpasuna
ydeTa dJIEKTPUYECKON SHEPTUH.

[IpakTnueckoe 3anaTue Ne3. DjIeKTpOIHEPIrus KaKk
ToBap. bamanc onexkTpuueckol SHepruM Ha
oJICTaHIUH 1.

[Ipaktnueckoe 3ansatue Ned. Kuaccupukanus,
YCTPOMCTBO U pabora CYETYHKOB
3JIEKTPO3HEPIruu. bamaHc 3JIeKTpUYECKONW YHEPTUN
Ha MOACTAHINH 2.

[Ipaxktnueckoe 3ansatue NeS5. Merox oaHoOro, AByx
Tpex BAaTTMETPOB. Pacuer Harpy3Ku
M3MEPUTENBHBIX TPAaHC(HOPMATOPOB TOKA




6 [Ipaktnueckoe 3anstTue Ne6. Ha3zHauenue wu 2
HCIOJIb30BaHHE 100aBOYHOT0 COMPOTHBJIECHHSA
AJAs  W3MeHeHWsl HamnpsokeHus. PaccraHoBka
CpEeACTB y4yeTa Ha MOJICTaHIINU

7 [Ipaktnueckoe  3amstue  No7.  IlpumeHeHuHe 2
TpancopmaTopoB Toka. OOmme TpeOoBaHUS K
yu€ry  oanekTposHepruu. Pacuer  kommuecTBa
MEPEeaHHON AIIEKTPOIHEPTUU IPH HECOBIAICHUH
TOYKM  yd4eTa H  TpaHUObl  OasaHCOBOM
IIPUHAJIEKHOCTH 1.

8 [Ipaktnueckoe  3amstue  Ne§.  IlpumeHeHue 2
TpancpopMaTopoB  Hampsikenus. OCHOBHbBIC
TEPMUHBI W TOHATHS MO YYETY DSJICKTPUYCCKON

SHEPTUH.
[Ipaktnueckoe 3anstHe NeO.IloHsiTHsi, BUABI W
¢pynkuuun ACKYI.
Ionsitus, Bunel u pynkuuun ACKYD.
Hroro 3a 4 cemecTp 18
HToro 18

IIpakTHyeckoe 3anaTne Nel
Kaaccuduxanus cpencrs ndmepennii. CTpykrypa 3j1eKTpo3HepreTuku. OCHOBHbIE
TEePMHHBI M MOHATHS 0 YYeTy 3JIeKTPHYECKOH JHePprun

Heanb: HM3yunts Marepuan HACTOSALIMX METOAMYECKUX YKa3aHWM, OTBETUTh Ha
IIOCTaBJIEHHBIE BONPOCHI 10 TEMaM MU HANTH COOTBETCTBYIOILIME OIPEACICHUS IPUBEICHHBIX
TEPMHUHOB C UCIIOJIb30BAHUEM HOPMATHBHOM JTOKYMEHTALIUH.

Teopurnueckas 4acrtb.

OCHOBHBIM HOPMAaTHBHBIM JOKYMEHTOM, PETrJaMEHTHPYIOIIUM Y4Y€T 3JIEKTPOIHEPIUU B
Poccuiickoit denepannn, asisoresd llpasuna ydera snexrpuueckoil sHeprun. Kpome sroro, B
OTHeNbHBIX peruoHax P® jand  OTAENbHBIX  KaTeropuil MOTpeOUTENeld  BBIMYIIEHBI
JIOTIOJTHUTEIbHBIE WHCTPYKIMH, YTOYHSIOLIME OOIIEpOCCHIICKME HOPMBI TNPUMEHUTENBHO K
MECTHBIM ycioBusaM. Hanmpumep, B r. Mockse nelicTByeT MHCTpyKIMs 110 TPOEKTUPOBAHUIO yUeTa
AIIEKTPONOTPEOIIEHUS B )KUIIBIX M 0OLIIECTBEHHBIX 3/1aHusIX PM-2559.

JlJ11 0IHO3HAYHOTO TOJIKOBAHMSI HOPMATUBHBIX TPEOOBAaHUM O YUETY AJIEKTPOIHEPIUH, B
PM-2559 npuseneHa Hkecnae1yonasi TEpPMUHOJIOTUS.

[ToTpebuTtens 3AEKTPUUYECKON PHEPrHUM - OpraHU3alUs, YUPEKICHHE, TEPPUTOPUAIBLHO
000COOIeHHBIN 11eX, O0BEKT, IUIOIIAJKa, CTPOEHHE, KBapTHpa M T.II., MPUCOEAMHEHHBIE K
ANEKTPUYECKUM CETSM M HCIIOJIb3YIOIIUE SHEPTHI0 C TOMOIIBI0 HMMEIOUIUXCS NPUEMHHUKOB
JIIEKTPUYECKOU DHEPIUHU.

AOGOHEHT -  mOTpeOuTeNnb, HEMOCPEACTBEHHO  MPHUCOEAMHEHHBII K  ceTaM
HHEProcHadKarolle opraHu3aluy, UMEIOIUN ¢ Hell rpaHuily OanaHCOBOM MPUHAAICKHOCTH
ANEKTPUYECKUX CETEH, MPAaBO M YCIOBHS IOJIB30BAHUS JIIEKTPUUECKOW JHEPruer KOTOpPOTo
00yCJIOBJIEHBI JIOTOBOPOM SHEprocHaOXaromeil opraHuzaluu ¢ I[OTpeOUTENIeM WIH €ro
BBITIIECTOAIIEH opraHu3arueii. J{is ObITOBBIX MOTpeOuTenell - KBapTupa, CTPOSHUE WM TPYIIa
TEPPUTOPUATBHO 00BEAMHEHHBIX CTPOCHUH JINYHOM COOCTBEHHOCTH.

['pannma GamaHcoBOW MPUHAIICKHOCTH - TOYKA pas3fiena dJIEKTPUUECKOM CETH MEXKIY
PHEprocHadkarouiel  opraHuzanumeii U aOOHEHTOM, ompenensemMas 1Mo  OaJaHCOBOU
MIPUHAJIEKHOCTH SJIEKTPUYECKON CETH.

Touka yueTa pacxoma 3JIE€KTPOIHEPTUU - TOUKA CXEMBI HJIEKTPOCHA0KEHUS, B KOTOPOH ¢
MTOMOIIBI0 H3MEPUTEIHHOTO MPHUOOpa (PacyeTHOTO CUETYMKA, CUCTEMBI YdeTa U T.I1.) W HHBIM
METOJOM OIPEACIAIOTCA 3HA4YEHHMS PACXOLOB DIJIEKTPUYECKOW DHEPrMM U MOIIHOCTH,
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UCTIONIb3YEMBIC TTPH KOMMEPYECKUX pacderax. Todka ydeTa COOTBETCTBYET IpaHUIle 6amaHCOBOM
MPUHA]JICKHOCTH AJIEKTPUYECKON CeTH.

Pacuernslii mpubop yuera - mpubop ydera, CUCTEMa ydeTa Ha OCHOBAaHMM MOKa3aHWUN
KOTOpOrO B TOYKE YydeTa OINpeAeNsseTcs pacXxoj] dJICKTPUUECKON dSHepruu abOHEHTOM
(cybaboHEHTOM), MOIIEKAIIEH OIIaTe.

KonTponbubsiii mpubop ydera - mpubop ydera, Ha OCHOBAHMM IOKa3aHHM KOTOPOTO B
JAHHOM TOYKE CETH ONpEeAesieTCS pacXoJ] DSJICKTPUYECKOH DSHEPruu, HCIOIB3yeMOH JUis
KOHTPOJISL.

[IpucoeauHeHHAss MOIIHOCTh MOTPEOUTEINS - CyMMapHasi MOITHOCTh TPUCOSIUHEHHBIX K
JNEKTPUUYECKON ceTu TpaHchOopMaTopoB MOTpeduTens, npeoOpa3yollux HEprul0 Ha pabdouee
(HETIOCPEICTBEHHO  TUTAIOIIEe TOKONPUEMHHMKH) HAMpsDKCHWe, H  DIIEKTPOJBHTATENIeH
HanpspkeHueM Baire 1000 B.

B Tex ciywasx, Korja NMUTaHHE AIIEKTPOYCTAHOBOK MOTPEOUTENCH NPOU3BOAMTCS OT
TpaHcOpPMATOPOB WJIM HU3KOBOJBTHBIX CETEH HSHEprocHadXkarollei opraHuszaiuu, 3a
INPUCOCTUHEHHYI0O MOIIHOCTh NOTPEOUTENs] MPUHUMAETCS paspelieHHas K HCIOJIb30BAHUIO
MOIIIHOCTh, pa3Mep KOTOpPOM YCTaHABIMBAETCS JHEProcHAOXKaoIIEH OpraHu3alued u
YKa3bIBAETCS B IOTOBOPE HA OTITYCK AJIEKTPUUYECKON SHEPTUH.

Ha ocHoBaHMM yKa3aHHBIX BBIIIE€ HOPMATHUBHBIX JOKYMEHTOB OCHOBHBIC MPUHIIUIIBI
OpraHu3aIH yUeTa IEKTPOIHEPTHH B KHUIIBIX 3/IaHUSX, 3aKITI0YAIOTCS B CICTYIOIIEM:

1. JIns ydera SIEKTPOSHEPTUU JIOJDKHBI MCIOJIB30BATHCS CPEACTBA U3MEPEHHM, THIIBI
KOTOpBIX yTBepkAeHbI ['occtangaprom Poccuun u BHECEHBI B ['0Cy1apCTBEHHBIN pEECTP CPEACTB
u3MepeHuil. [lepedeHb THUMOB CUETYMKOB, UCTIOIB3YEMbIX IJI PACUETOB 3a SJICKTPOIHEPTHIO U
NPUHUMAEMBbIX Ha OallaHC, yCTaHABIMBACTCS YHEPTOCHAOKAIOIIEH OpraHn3aIuei.

2. B mpoekre »5eKTpooOOpyI0BaHUS Ha MPUHLHUIUATIBHON AJIEKTPUUYECKONW CXeMe s
KOKI0ro a0OHEHTa JIOJDKHBI TMPHBOIUTHCS CICAYIONINE TaHHBIC: MO KATETOPUU HAJICKHOCTH
3EeKTpOCcHA0KeHUs, 00 YCTAaHOBJIEHHBIX MOITHOCTSIX, PACUETHBIX Harpys3kax U KodduimeHTax
peakTUBHOU Harpy3ku. Ecii B cocTaBe moTpeOUTEsI UMEIOTCSI HArPy3KH, OTHOCSIIIAECS K Pa3HBIM
TapU(PUKAIMOHHBIM TPYIITIaM, TO 3T JaHHbBIE TAKXKe JOJKHBI OBITH TIPUBEJICHBI B TPOEKTE.

3. TIpanuma pasnmena OaJlaHCOBOWM — MPUHAUICKHOCTH M DKCIUTyaTallMOHHOMN
OTBETCTBEHHOCTH, KaK MPABUIIO, TOJDKHA YCTAaHABIMBATHCS HAa BBOJIC B 3/1aHHE HA HAKOHEUHUKAX
MUATAIOIMNX Kalese.

4. llpyu nHWTaHUM HArpPy30K JKUJIOTO JOMa OT BCTPOSGHHOM WM TNPUCTPOSHHOU
tpanchopmatopuoit nojacranuuu (TII), rpanuna paszgena ¢ sHEProcHaOXKArOIIEH OpraHu3aluen
OTIpeIeNIIeTCs MPOSKTHOW OPraHU3aIIMel IO COTIIACOBAHUIO C 3aKa3YMKOM U YHEprocHabkaromei
OpraHu3aIUen.

5. Eciu B 34aHMM PACMONOKEHO HECKOJIBKO TMOTpeduTenedi, 000COOIEHHBIX B
AJIMUHUCTPATHBHO XO3SIMICTBEHHOM OTHOIIECHWUH, TO HAa KAXKIOTO MOTPEOHUTENS, B TOM YHCIIC
apeHaTopa, BO3JaratoTcsi 00s3aHHOCTH a0OHEHTA.

6. Bce BHOBb cTposimiuecss W PEKOHCTPyHpYEMBbIE JOMa, Kak TPaBWIO, JOJKHBI
OCHAI[AThCS ABTOMATHU3MPOBAHHBIMU CHUCTEMaMH ydera djekTponorpednenus (ACYD)
(TpeboBanue asns r. MOCKBBI).

7. Ilpu nepeoOOpyIOBaHHUH U TIPU TIEPETIIAHUPOBKE KBAPTHUP KHUIIBIX JOMOB M HEXKHIIBIX
MOMEIICHU BIajenen AOKEH O00ecneunTh pa3paboTKy TMPOEKTa dSIEKTPOOOOPYIOBaHUS
KBapTUPBl WM HEKUJIOTO TOMEIICHHS, MPEIBAPUTENILHO IMONTYYUB TEXHHUUYECKHUE YCIOBHS IO
OpraHu3aIliy yueTa, pa3pelieHre Ha HCIOIB30BaHHUE dIICKTPOIHEPTHH [T TEPMHUECKUX TIelei 1
pas3pelieHue Ha MPUCOSTUHEHHE MOIIHOCTH B SHEPTrOCHA0KAIOIIEH OpraHN3aIiu.

3ananne

I/ISy‘-II/ITI) MaTepHan HACTOAIINX MCETOIUYCCKUX YKaSaHHfI, OTBCTUTH HA ITOCTABJICHHBIC
BOIIPOCHI MO Te€MaM W HAWTHU COOTBETCTBYIOIIME OINPEEICHUS MPUBEAECHHBIX TEPMUHOB C
HUCITOJIB30BAHUEM HOpMaTHBHOﬁ I[OKYMGHTaHI/IH.

Pesynbrarel paboThl 0OpPMUTH B TUCBMEHHOM BUJIE U MIePeIaTh MPEMoaaBaTelio.



1. Opransl rocyAapCcTBEHHOT'O PETYIMPOBaHUS U KOHTPOJIS B 3JIEKTPOIHEPTETHKE

B cootBercTBHM C (denepaabHbIM 3aKOHOM «O0 3IEKTPOIHEPreTUKE) FOCYAApCTBEHHOE
pPEryJIMpOBaHUE U KOHTPOJIb B 3JIEKTPOIHEPreTUKe ocylmecTBIA0T [IpaBurenscTBo Pocculickon
Oenepanui, penepanbHble OpraHbl UCIOJHUTEIBHON BIACTH U OPTaHbl UCTIOJHUTEILHOM BIIACTH
cyobektoB Poccuiickoit ®enepauuu. Ha ypoBue IlpaButensctBa P® rocymapcTBeHHOE
PEryJIMpPOBAHKE SJIEKTPOIHEPTETUKH OCYILIECTBIISAIOT:

* [IpaBuTenbCTBEHHAS] KOMHUCCHS IO BOIIPOCAM TOILIMBHO-3HEPT€TUYECKOTO0 KOMILIEKCA,
BOCIPOM3BOJICTBA MHHEPAIbHO-CHIPHEBOI 0a3bl U MOBBIIIEHUS SHEpPreTuieckon 3 pekTUBHOCTH
YKOHOMUKH,

* [IpaBuTENbCTBEHHAs! KOMUCCHS 10 BOIIPOCAM Pa3BUTHUS AIEKTPOIHEPIETUKU U

* IIpaBUTENIbCTBEHHAsE KOMHCCHS 1O 00ECHeueHHI0 O€30MacCHOCTH 3JIEKTPOCHAOKEHUS
(benepanpHbIii mITA0).

Ha ypoBHe (enepanbHbIX OpraHOB HCIIOJTHUTEIBHOMN BJIACTH OpraHaMu roCyJapCTBEHHOTO
PEryJIMPOBAHMS B DJIEKTPOIHEPTETUKE SBIIFOTCS:

*MunucrepctBo 3HepreTuku Poccuiickoit @enepaunn (Munsnepro Poccun)

*MUHUCTEPCTBO 3KOHOMHYECKOTO pa3BUTHUS Poccuiickoii ®enepanuun
(Munskonompazsutus Poccun)

» OenepanbHas aHTUMOHOIONBHAA ciryx0a (DAC Poccun)

» OenepanbHas cayxkoa mo Tapudam (OCT Poccun).

Bomnpocsl

Kakne ¢yHKIMHM rocynapcTBEHHOTO PETYIMPOBAHUS B AJIEKTPOIHEPTETUKE BBHIOIHSICT
Munsnepro Poccun?

Kakne ¢yHKIMM rocynapcTBEHHOTO PETYJIMPOBAHUS B SJIEKTPOIHEPTETUKE BBHIOIHSICT
MunskoHnompasButus Poccun?

Kakne ¢yHKIMM rocynapCTBEHHOTO PETYIMPOBAHUS B AJIEKTPOIHEPTETUKE BBITIOIHSIET
OAC Poccun?

Kakne ¢yHKIMM rocynapcTBEHHOTO PETYJIMPOBAHUS B AJIEKTPOIHEPTETUKE BBHIOIHSICT
OCT

Poccun?

CrpyKTypa 31eKTpOIHEPrETUKU

HIT «CoBert pbIiHKa»

OAO «ATC»

OAO «11DP»

OAO «CO ESC»

OAO «®CK EDC»

OAO "Poccuiickue cetu" (OAO «Xonauar MPCK»)

I'enepupytomnre komnanuu ontoBoro peika (OI'K)

OAO «Pycrugpo»

Teppuropuanshbie renepupytoiue komnanuu (TTK)

OAO «Konueps Pocaneproarom»

C. IIpoune oprannsanuu

CObITOBBIE KOMIIAHUU

PernonanbHble S3HEpreTUYECKHUE KOMIIaHUH

OAO «MHTEP PAO E3C»

PeMoHTHBIE U cepBUCHBIE KOMITAHUU

Bonpocsl

Kakue ocnoBuble nenu u pynkiun HIT «CoBet ppinka»?

Kaxkune ocHoBuble Buab! AeateabHOCTH OAO «ATCx»?

Kakyro nestenbHocTh ocymectBiasieT OAO «LIDP»?

Kaxkue ocnoBubie 3agaun pemraer OAO «CO EDC»?

Kaxue ocHoBHble HanpaBnenus aeareabHoctd OAO «PCK EDC»?

7



Kakwue rinaBuble HanpasneHus aeareabHoctu OAO «Poccuiickue cetn»?
OCHOBHBIE TEPMHHBI U HOHATHUS 110 YUETY IEKTPUUECKON IHEPTUU
Huxe npuBopsTcss TepMUHBI M NOHATHSA, Ul KOTOPBIX CJIEAYET HaWTH NOAXOJsAIIee

OonpeaAcICHNUE B CMBICJIC YUE€Ta 3J'ICKTpI/ILIeCKOI‘/'I OHCPIruu.

cerelt

lapanTupyromumii NOCTaBIIKK AIEKTPUUECKON IHEPTUHU

JlaHHBIE KOMMEPYECKOTIO y4eTa

N3meputenbHblli KOMILIEKC CPEACTB ydeTa AIEKTPOIHEPIUr

KoMmMmepueckne notepu 31€KTpOIHEPTUU

KommMmepueckuii (pacdeTHbIN) y4eT 3JIEKTPOIHEPTUN

Kommepuecknii onepatop (KO)

[TorpeOuTens (aOOHEHT) SIEKTPUIECKON SHEPTUH

Pacxop amexTposHepruu Ha IPOU3BOICTBEHHBIE HYXKIbI

Pacxop srekTposHeprun Ha COOCTBEHHBIE HYX/IbI 3JIEKTPOCTAHIIMNA U TTOACTaHIIUN
Pacxop a5eKTpo3HEpPIUH Ha XO3SMCTBEHHBIE HYXKIbI 2JIEKTPOCTAHUUN U DIIEKTPUYECKUX

Cucrema ydera 31€KTpOIHEPIUU

CpenctBa yuera

CpenctBo u3amMepeHui

TexHnueckuil (KOHTPOJIBHBIN) YUET ANEKTPOIHEPTUU

Touka usmMepeHuit

Touka nmocraBku

Touka yuera

Yy4acTHUK ONTOBOTO pbIHKA — [OKynaTenb 3JeKTpUYECKON YHEPTUHA U MOLITHOCTH
VY4eTHbIE MOKa3aTeNM KOMMEPYECKOTO Y4€Ta Ha OITOBOM PBIHKE 3JIEKTPOIHEPIUH
DHeprocHabKaro1as OpraHu3anus

[IpaBuna yueta snextpuueckoit snepruu (IIpasuina)

Hwuke nmpuBoasTCcs BOIPOCHI, HA KOTOPBIE CIEAYET HAWTHU OTBETHI B TeKcTe [IpaBui.
Korna npumenenue [IpaBun siBisieTcst 00g3aTenbHbIM?

Chopmynupyiite 1enb ydera 2IeKTpUIeCcKol SHEPTruu

Jl1st yero HeoOXO UM yueT peakKTUBHOM 3HEpruu?

I'te mpou3BOAUTCS y4yeT AJIEKTPOIHEPTUH MEXKIY dHEprocHalXkarollel opraHuzanven u

norpedurenem?

KT0 MOXET BRIMOTHATH pabOTHI MO MOHTAXY U HaJaJKe CPEJICTB yUeTa dJIEKTPpOIHEPTUun?

BriBoabI
CdopmynupyiiTe BEIBOIBI U3 MaTepUATIOB 3aHATHS, OTBETUB Ha CJIEIYIOIINE BOIPOCHI.
1. Kakue o01iecTBa 1 OpraHu3aIiiy SJIeKTPOIHEPTETHKHU TI0 POy OCHOBHOM JAESATEIHHOCTH

WIA Ha CBOUX OOBEKTaX HEMOCPEJICTBEHHO OINEPUPYIOT ¢ MH(OpMaIUel Mo KOMMEpPUYECKOMY
yUeTy 3JEeKTPUUECKOil 3Heprun?

2. Kakmne O6IJ_I€CTB3. H OpraHu3alrU 3JICKTPOSHECPICTUKU 11O POAY OCHOBHOI AeSITEIbHOCTH

WJIM Ha CBOMX OOBEKTaX HEMOCPEACTBEHHO ONEPUPYIOT ¢ UHPOPMAIIUEH 110 TEXHUIECKOMY YUETY
ANEKTPUUECKOMN SHEprUuun?

3. Kakoi nesTenbHOCTh 3aHUMAKOTCI COBITOBBIE KOMIIAHUH?



IIpakTnueckoe 3ansaTne Ne2
[IpaBuiia yuera 37e€KTpUUECKON SHEPTUH

Henab: M3yunts wMarepuasl HACTOSIIIMX METOJMYECKUX YKa3aHWM, OTBETUTh Ha
MOCTaBJICHHbIE BOMPOCHI MO TeMaM W HAWTH COOTBETCTBYIOIIME OINpEACNICHUs] MPUBEICHHBIX
TEPMHHOB C UCIOJIb30BAHUEM HOPMATUBHOH TOKyMEHTALUU.

OcHoBHBIE TIOHATHS: 0€30roBOpHOE TMOTpedaeHne, Oe3ydeTHOoe MOTpedeHue,
HEYYTEHHOE MOTPEOICHHE 3JICKTPOIHEPTHH U OTPEOICHUE TPU OTCYTCTBHU CPEICTB U3MEPEHU.

Teopurnueckasi 4acThb.

Be3noropopHoe  morpedieHue —  MOTpeOJieHHE  DICKTPUYECKOM  SHEPIHH,
OCYIIIECTBIISIEMOE TMOTpeduTeseM B OTCYTCTBHE 3aKIIOYEHHOTO B YCTAHOBJIEHHOM THOpPSIKE
JIOTOBOpA PHEPrOoCHAOKEHUS (KYTUTH-TIPOIAXH AIEKTPUICCKON SHEPTruu) U (WJIK) MOCPEACTBOM
SHEProNPUHUMAIONINX YCTPOWCTB, TPUCOEIWHEHHBIX K DIEKTPHUUYECKOH CEeTH CEeTeBOU
OpraHM3alMil C HapyILIEHHEM YCTAHOBJIEHHOI'O IOpsIKa TEXHOJIOIMUECKOI'O MPUCOECTUHEHUS
SHEProNPUHUMAIOUINX YCTPOUCTB IOPUINUECKUX U PU3NYECKUX JIUI] K JIEKTPUUECKUM CETSIM.

Be3yyerHoe morpedseHue — nNOTPEOJEHUE HIIEKTPUUYECKOW HHEPrMM IpPU HAIUYUU
3aKJIFOUEHHOTO B YCTAHOBJICHHOM IMOPSJIKE JOTOBOpa SHEProcHaOxeHHs (KyIIu-Tpoaaku
AIIEKTPUYECKON SHEPTUH), HO C HAPYLIEHUEM CO CTOPOHBI IOTPEOUTENSI, HA KOTOPOTO BO3JIOXKEHA
00513aHHOCTH MO0 00ECMEUYECHUIO 1IETTOCTHOCTH U COXPAHHOCTH PacueTHOTO CPEICTBA M3MEpEHUs,
YCIOBUM YyKa3aHHOTO JIOTOBOpa O IMOPSIKE OCYILIECTBIECHUS HW3MEPEHUN AIIEKTPO3HEPTHUU.
Hapymienuem ycinoBuii 0 Mopsiike OCYIIECTBICHHUS] U3MEPEHHI 2JIEKTPOIHEPTUU SBIIAETCS B TOM
YHCclie, BMEIIATENbCTBO B pabOTy CpeAcTBa H3MEPEHUs WIM HapylIEHUE YCTaHOBJIEHHBIX
JIOTOBOPOM CPOKOB JJIsS M3BEIIEHUs 00 OTCYTCTBMM (HEHCIPABHOCTH) CPEICTBA MU3MEHEHHS, a
TaKXKe WHBIE JEHCTBUS, MPHUBEIININE K HWCKAKECHUIO JaHHBIX O (PaKTHIECKOM OOBbeMe
NOTPEOICHHOM ANEKTPUIECKOM SHEPTUH.

HeyutenHnoe norpedJieHue 3J1eKTPO3HEPruM — NOTpeOICHUE IIEKTPUUECKOI SJHEPTUHU B
ciydasix 0e340rOBOPHOIO U (UiK) 0€3y4eTHOr0 MOTPEOICHUS SIEKTPOIHEPTHH.

IloTpe6eHue npu OTCYTCTBMH CPeICTB M3MepPeHMH — MOTPeOJICHUE AIEKTPUUYECKOM
HHEPIUU B OTCYTCTBHE COOTBETCTBYIOLIMX YCTaHOBJIEHHBIM TPEOOBAHUAM CPEICTB U3MEPEHUI ¢
IPUMEHEHHEM TI0 COMIAUIeHUI0 MEXIy MOTpeOuTeneM, TapaHTHPYIOIIMM IOCTAaBIIMKOM
(9HEprocOBITOBOM OpraHu3anueil) u ceTeBoi OpraHu3aluei.

MeTtoabl pacuera:

— T10 CPEIHECTATUCTHUECKOMY MOTPEOICHHIO 3JEKTPUUECKON SHEPTHH;

— 0 TUIIOBOMY CYTOUYHOMY I'paKy Harpys3Kku, paHee COrJIaCOBaHHOMY

— 3aUMHTEPECOBaHHBIMM CTOPOHAMH;

— 0 YUCJIy YaCOB HMCIIOJIb30BaHMSI U BETUYMHE MOIIHOCTH;

— B 3aBHCHMOCTH OT BUJa HEUCIIPABHOCTH Y4ETa AIEKTPUUECKON SHEPTUN;

— 10 YCTaHOBJIEHHOM MOIIHOCTH 3JEKTPONPUEMHUKOB WJIM MO JOTOBOPHOMY
3HaYEHHUIO MAaKCUMAJIbHON HArpy3KU U YUCITy 4YacOB MOTPEOJICHUS 3JEKTPUUECKON SHEPIUH.

[Ipn 5TOM B 3aBHUCHUMOCTH OT NPUYHMHBI, BbI3BAaBLICH HEYYTEHHOE NOTpeOJeHHE WU
notpelieHne MpH OTCYTCTBUU CPEICTB U3MEPEHUS], TPUMEHSIOTCS CIIeIyIOIUe METO bl pacyera:
1) [Tpu noTpebieHnn B OTCYTCTBHE CPENICTB U3MEPEHUI:
a) [Tpu moTpebneHnH B OTCYTCTBUE CPEJCTB U3MEPEHUH, 32 UCKIIOUEHUEM TpakaH
U TOTpeOuTeNnel dIEeKTPUUECKON SHEPTHH, Ybs MIPUCOCIUHEHHAS MOIIHOCTh HE MPEBBIMIAET 25
kKB*A, mpUMeHsI0TCS CleyIoIne METO bl pacyeTa B OpPsIIKEe MPUOpUTETa:
— METOJ IO CPEeTHECTATUCTUYECKOMY OTPEOJICHUIO IIEKTPUUECKON IHEPTHUH;
— METOJX IO YMCIYy YacOB MCIOJB30BaHUS MAaKCUMyMa HAarpy3Ku M BeEIUYMHE

MOIIHOCTH;
— METOJ O TUIIOBOMY CYTOYHOMY TpaduKy Harpys3ku, paHee COIJIaCOBaHHOMY

CTOPOHAMU;
0) [Ipu moTpeOneHMH B OTCYTCTBHE CPEACTB HW3MEpEHHUil 1 moTpedureneid —

rpa)kaaH M TOTpeOUTENel DSIEKTPUYECK@H DHEPrHM, Ybs IPUCOCIMHEHHAs MOIIHOCTh HE



npesbiiiaer 25 kB*A, mnpumeHsieTcss pacder MO CpPeAHECTATUCTHYECKOMY TMOTPEOICHHIO
3JICKTPOIHEPTUH, a B CIIydae OTCYTCTBHSl CTaTUCTUYECKHMX JaHHBIX PacueT MPOU3BOJIUTCS IO
HOMUHAJIbHBIM MOIIHOCTSIM 3JICKTPOIIPUEMHUKOB M YHCIY YacOB HCIOJIB30BAHUS 3TUX
MOIITHOCTEH.

B) [Tpu ycTaHOBJICHUH BUa HEUCIIPABHOCTHU MPUOOpa yueTa MPUMEHSIOTCS METO/IbI B
3aBHCHUMOCTH OT BUJa HEUCIIPABHOCTH Y4eTa IEKTPUUECKOM SHEPTUH, B TOM YHUCIIE:

r) Hckaxxenne cxeMbl BKIIIOUEHHS TPUOOPOB yUEeTa;

1) Hcnonp3oBaHne 3aHMKEHHOTO 3HadeHHs Kodd@ulueHTa mepecuera Mpu
MPaBUIILHOMN CXEME BKJIIOUEHUS CUETUMKA;

e) yBEJIMYEHHBIC TOTEPH HANPSKEHUsI B TUHUM coeinHenus TH-cuerunka.

2) [Tpu Ge3ydeTHOM MOTPEOJICHUH MTPUMEHSIETCS METO]] pacdyeTa Mo YCTaHOBICHHOM

MOIIHOCTH 3JIEKTPONPHUEMHUKOB WJIH JIOTOBOPHOMY 3HAYEHHUIO MAKCUMAJIbHOW HAarpy3Ku U YUCITY
9acoB MOTPEOJICHUS AICKTPUUECKON SHEPTHU CO JIHS MOCJIEIHEH 3aMeHbI MPUOOPOB ydeTa WU
MIPOBEPKHU CXEMbI UX BKIFOUCHHUSI, HO HE O0JIee UeM 3a CpOK, KOT/a MPOBEpKa J0JKHA Oblia OBITh
MPOBEJICHA.

3) [Ipu ©e370roBOpHOM TOTPEOJICHUM TMPUMEHSETCS METOJ  pacyera 10
YCTAHOBJICHHOM MOUIIHOCTH 3JIEKTPONPUEMHUKOB WM IO JOMYCTUMOM JJIMTEIbHOW TOKOBOM
Harpy3Ke ¥ YMCiIy 4acoB MOTPEOICHUS IIEKTPUUYECKON YHEPTUH 32 CPOK He OoJiee Tpex JieT.

MeToa 10 cpeHeCTATHCTHYECKOMY MOTPe0IeHHI0

HeyuTtennas saexTpuueckas 3HEprusi B TEKylIeM roay t wind Tekyuiem(ux) mecsie(ax)

rojia t onpenensiercs mno popmyie:

Wt = Wtfl ) (1+ kcp) ! (1)

rie Wi — daktuyeckoe moTpeOieHne SIEeKTPUYECKON SHEPruu 3a MPEeAbLAYIIH Tof IO
OTHOLIEHHIO K roay 1, ecim pacdeTHbli nepuoj 1 rox uimu QaxkTuueckoe mnoTpediieHne
AIEKTPOIHEPIUH 32 aHAJOTUYHBIN(e) Mecsl(bl) MPeabIIyIIEro rofa, eCii PacueTHBIM Mepuo
HECKOJBKO MecCsIeB, KBT. 4;
Kep — cpetHero1oBoii KO3 GHUIMEHT THHAMUKHU OTPEOICHHUS 3JICKTPOIHEPTHH, OIPEISISIeMBIH 110
dbopmyre:
— Wt—l — Wt—n ?)

W=

PonW,,
rae  Wt-n — dakrudeckoe noTpedieHrne IMEKTPUIECKON SHEPTUH 3a TOJ t-n Wiu (HaKTHIECKOe
noTpebiieHne NEKTPHUUECKON YHEPTHH 3a aHATIOTHYHBI(e) Mecsar(pl) rofga t-n, KBT. 4.
N — KOJIMYECTBO JIET C U3BECTHBIM MOTPEOJICHNUEM, HO HE MEHEE JIBYX JIET.

B ciydae oTCyTCTBUS CTaTUCTUYECKHX JaHHBIX 00 3JIeKTponoTpedIeHnu 3a cpok Oonee 1
roJia, IPUMEHSETCS pacueT M0 CPEAHECTATUCTUIECKOMY 3HaUEHHIO TOTPEOJICHUS AIIEKTPOIHEPTHH
3a MpeAblaylIue pacyeTHble nepuoasl. [Ipy 3ToM HEydTeHHas B TEKyLEM PAcUETHOM IEPUOJE
AIIEKTPOIHEPT U onpeensercs no Gopmyne:

ZW‘ (3)

rae Wi — notpebieHue 371eKTpOIHEPTHH 3a 1-i pacueTHBIH NepUOoS;
N — KOJINYECTBO PACUETHBIX EPUOJIOB C U3BECTHBIM MOTPEOICHUEM.

MeToa 10 TUIIOBOMY CYTOYHOMY rpaduKy HArpy3KH, paHee COrJIacCOBAHHOMY
3aMHTEPECOBAHHBIMM CTOPOHAMHU
MeToauka MO3BOJSIET BECTH pacdyeT ¢ a0OHEHTaMH Ha OCHOBAaHHMM THUIIOBOTO Tpaduka
Harpy3ku, paHee COIJIaCOBAHHOTO CTOPOHAMH, M 3aABJICHHOM MAaKCUMaJIbHOW MOIIHOCTH
Harpy3Kku aOOHEHTOB.
Heyurennas snexktpudeckas s3Heprus, KBT. 4, onpenensercs mo ¢gopmye:
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12 24
Pmax .Z(kHB ) kces ) N -zpt)i (4)
i=1 t=1

100

rae  Pmax — 3asBlIeHHAs MaKCHMallbHAs MOIIHOCTH Harpy3ku aboHeHra, KBT;
Kusi — K03 DUIIMEHT yMEHbILICHUST OPIUHAT rpad)uKa Harpy3KH B BBIXOJHBIC M MIPA3JHUYHBIC JHU
I-ro Mecsina (py OTCYTCTBUH JaHHBIX, IPUHUMAETCS PaBHBIM 1), onpeaessieMslil o Gopmyoie:

W =

k = WCP,B(H) 5
B - W ! ( )
cp_p
rne Wep sy — CpEIHECYTOYHOE TMOTpeOJICHHE DICKTPUYECKOH OSHEPruu B  BBIXOIHBIC

(mpa3aHUYHBIE) CYTKH, KBT. u;

W¢p p— cpeHecyTouHOE NOTpeOIeHUE IIEKTPUUECKOM dHeprun B paboune CyTKH, KBT. 4.
Kcesi — KO GHUIIMEHT CE30HHOCTH, 0.€;

Nj — 9HCII0 KaleHJapHBIX CYTOK B 1-M MECSIIIE;

Pt — 3HaueHHe aKTUBHOW HArpy3Ku Ha t-i CTYNEHU TUIIOBOTO CYyTOYHOrO rpaduka Harpysku, %
OT Puax.

Metoa pacyera mo 4Mci1y 4acoB MCIOJIb30BAHNS U BeJMYHHE MOLIHOCTH
W3BecTHBI JOTOBOPHOE 3HAUYEHHWE MAKCHUMAJIbHOW AaKTHMBHOM HAarpy3Kd M YHUCJIO YacOB
HCII0JIb30BaHUsI MAaKCUMYyMa Harpy3ku
MeTtoauKka 03BOJISIET BECTU PACUETHI C TOTPEOUTENSAMH, Y KOTOPBIX OTCYTCTBYET Y4eT, HO
U3BECTHBI JOIOBOPHOE 3HAUEHUWE MAKCHMaJIbHOW MOIIHOCTHM HAarpy3kM M YHCIO YacoB
MCII0JIb30BAaHUs MAKCUMAJIbHON HArpy3KH.
Dnexkrpuyeckas sHeprus, KBT. 4, onpenensiercs mo Gpopmyie:

W, =F-P Ko Lo .T-10°, (6)

yer.oc.

rae F — skunas momans, M2;

Pycr.ocs = 10 — ycTaHOBIIEHHAs MOIHOCTh HCTOYHMKOB cBeTa Ha 1 KB.M 0O01Ieil miomany,
Br [7];

Kom = 0,3 — k03¢ hUIIMEeHT 0THOBPEMEHHOCTHU BKJIIOUEHHS OCBETUTENBHBIX PUOOPOB

tCB — YHCJIO YaCOB MCIOIB30BAHUS DIIEKTPUUECKOTO OCBEIICHUS B CYTKH, U;

T — 4ucno nHei, 3a KOTopble MPOU3BOANUTCS pacyeT, AH.

Pacxon anexTpuueckoil sHEpruu 3aeKTpoOBITOBBIMU Ipubopamu, KBT.4, ¢ yderom ux
MOIITHOCTH U YHCJIa YaCOB MCIIOJIB30BaHMS B CYTKHU OIpeJiesIaeTcs 1o Gpopmyie:

n m
WBE = tan.nn ’ Z(Pan.nn ) Kc ) Ko)i +Z(t3n.np ) Pan.np)j ’ T ' (7)
i=1 =1

rae tumn — YMCIO 4YacoB PabOTHI ANIEKTPOIUIUT B CYTKH B JIOMax C LEHTPaJbHBIM
TENI0CHAOKEHHEM, U;

P5s.nn— HOMHMHAJIBbHAS. MOITHOCTb 3JIEKTPOIUIUTEL, KBT;

K¢ — xoapdunuent crnpoca (A1 3MEKTPOIUIUT C YETHIPbMS KOH(pOpKamMHu KO3PPHUITUEHT
crpoca MpUHUMAeTCs paBHBIM 1, K03 duumeHT crpoca asst IUT ¢ Tpems koHdopkamu - 0,75, ¢
nsyms — 0,5) [8].

Ko — KO3(pUIMEHT OJHOBPEMEHHOCTH pabOThl KOH(MOPOK OJHOW IUIUTHI C Y4ETOM
PEryJIMpoBaHUs MO MOIIHOCTU (M1l 3JEKTPOIUIUTHI C YeThIpbMS KOH(OpKamMu Kod()PHUIHMEeHT
OJTHOBPEMEHHOCTU TNpUHUMaeTcs paBHbIM 0,4, K03()PULIMEHT OIHOBPEMEHHOCTH JUIS IUIUT C
Tpemsi KoHpopkamu - 0,6, ¢ iByms — 0,8 u ¢ oaHOI - 1);

ton.np — UMCIIO YacOB pabOTHI OBITOBBIX JEKTPONPHOOPOB B CYTKH, U;

T — nepuos BpeMeHH, 3a KOTOPbIN MPOU3BOAUTCS OILIaTa , JH;

P55.np — HOMMHaIBHAsE MOLITHOCTH Ipubopa, KBT [6];

M — KOJINYECTBO NIEKTPOIPUOOPOB;



N — KOJTUYECTBO JIEKTPOILTUT B KBAPTHUPE.
CymmapHas snekTpudeckasi s3Heprusi, KBT. 4, onpenensiercs mo gopmyie:

Whor =Weg +Wag » (8)
rane  Wes — pacxof 2JeKTpUUecKoi SHEprH CBETOBOM HAarpy3KoM, pacCYMTAaHHBIHN Mo (hopmyIie
(N;

Wn5 — notpebiieHne 31eKTpoOBITOBBIX TPUOOPOB, paccuuTanHoe 1o hopmyie (8).
Metoa pacyeTa B 3aBUCHMOCTH OT BH/Ia HEMCIIPABHOCTH Y4eTa 3JIeKTPUIECKOH IHEPrUuu
HUcnonb3oBaHue 3aHUKEHHOT0 3HAYEHHUS KO3 (PUIHMEHTA nepecyeTa npu
NPaBUJIbHOI cXeMe BKJIKYEHHUs CYeTYHKA

PaccmaTpuBaroTcst HapylieHUs, CBSI3aHHBIE C OTVIMYUEM (PAKTUYECKHX KOI(PPUIIMEHTOB
tparcopmarn TT (TH) ormenpHBIX (pa3 M3MEPUTENBHOTO KOMIUIEKCAa OT KOA(PHUIIUEHTOB,
UCIONB3YEMBIX TPU pacuyeTre NOTPeONeHUsT SICKTPUUECKONM DSHEpPruu, a TakkKe clydau
3a()MKCHPOBAHHOTO YBEIMYCHHSI OTHOIICHUS TOKOB IMEPBUYHONH W BTOpU4YHOUW 0oOMOTOK TT,
paclieHHBaeMbIX Kak yBenndenue kodpduuuenton Tpancpopmaruu TT.

Henpasunvroe u 00UHAKOB0E 80 6CEX d)asax 3-X onemenmuou uau 2-x dAeMeHmuou
CXéMbl 3HAYEHUE pac4eniHoco Koaqbd)uuueHma
HenquTeHHaﬂ QJICKTPHUYCCKAA OHCPI'Hs OIIPCACIIACTCA 110 (I)OpMy.]'IeZ

WHII = K—p ) Wpacx (t)’ (9)
p

rne K — mpaBunbHOe 3HadeHHWe KoOd(pQHIMEHTa Iepecyera IMOKa3aHUH CUeTYyhKa
3JIEKTPO’HEPIUH B KBT. u;
Kp — HenpaBuiipHOE 3HaUeHNE KOAPPHUIMEHTA ITepecyeTa.

Henpasunvuvie u paznuunvie oas pazuvix ¢az 3-x anemeHmHuou cxemvl 3HaAYeHUsl
Koo puyuenma nepecuema
Henoydarennas ayekTpudeckasi SHepPTus omnpeelsieTcs o hopmyoe:

3—- (Ili" + Ilip + I}i")
Wosl Tk, Kk, K, | e (10)
K, K, K,

rie  Ki, K2, K3 — npaBunbsHble 3HaueHus kos¢¢uimenrta nepecuera st ¢pas A, B, C
COOTBETCTBEHHO.

Ha ceronusmHuii JeHb OTCYTCTBYET HOPMAaTHMBHO IMpaBoBas 0a3a B MeETO/ax pacyera
KOJIMYECTBA HEYUYTEHHOM MOTPEOJIEHHOM ANEKTPUYECKON IHEPTHH, TO3TOMY PacdeT JOKEH ObITh
ompeneneH JloroBopoM »sHeprocHaOxeHuss win coryacoad Ilorpebutenem c¢ cereBoit
opranuszanueil B coorBerctBuu ¢ 1. 148 IlpaBuin ¢GyHKIIMOHHPOBAHUS PO3HUYHBIX PBIHKOB

AIIEKTPUUYECKON YHEPTUH B NEPEXOHBIN epHoa peopMUPOBAHUS 3IEKTPOIHEPTETUKH.

Bomnpocsl

Opranuzanuu y4dera 3J1€KTPOIHEPTUU

[IpaBuia ydera 3JI€KTPOIHEPIUU

VY4eT akTUBHOMW 3JEKTPOIHEPTHH HA DJIEKTPOCTAHIIUAX

VY4eT akTUBHOMU 3JIEKTPOIHEPIUH B MIEKTPUUECKUX CETAX

VY4er 3eKTpOdHEPI U U MOILITHOCTHU B AJIEKTPOYCTAaHOBKaX MOTpeduTeneit

KonTtpons Oananca 31eKTpUUECKOM SHEPTUH Ha IEKTPOCTAHIIHAX

KonTpoib OanaHca 351eKTpudecKoi SJHEPTUH Ha MOACTAaHIUAX U CETEBBIX MPEANPUATUIX
I'pannia 6amaHcOBON MPUHAIIEKHOCTH CETH (WIH APYTHX SHEPTOYCTAHOBOK CYOBEKTOB
HHEPrOCHUCTEMBI)

N~ WNE

12



13



IIpakTnyeckoe 3ansiTue Ne3
bananc snexTpuueckoil SJHEpruu Ha MOJACTAHIINM 2.
ean:
— HM3yuuth MaTtepuana HaCTOSIIIUX METOJAMYECKUX YKa3aHUH,
— OTBeTUTH HA TOCTABJICHHBIE BOIIPOCHI
— Paccuurtarh morepu B MOJACTAHIIMOHHOMN AJICKTPHUYECKOU CETH
— CocraBuTh aKT O6anaHca ICKTPUUECKON SJHEPTUH.
— ConoctaBuTh (haKTHYECKUH M JOIMYCTUMBINH HeOaJaHChl M CleJaTh COOTBETCTBYIOIINE
BBIBOJBI.

TeopuTnueckas 4acTb.

Ha nonacranmmsax SieKTpUYECKUX CETEeH eXEeMECSUYHO COCTaBisiercss OalaHc W
oopmIIsieTcs akT MOCTYIUICHUS M OTITYCKa JIEKTPOIHEPTHH IO MTOKa3aHUAM CUeTYHKOB Ha 24.00
Y MECTHOT'O BPEMEHH MOCIEIHUX CYTOK OTUETHOI'O MECAIA, CHATHIM [IEPCOHAIOM MOACTAHIINH.

B Gananc 10/mKHBI BKIIOYATHCS CIEAYIONINE COCTaBIsoMKE (YUeTHBIE TTOKA3aTeNn):

— TPHUEM 3JIEKTPOIHEPTUU HA IIMHBI NOACTaHIUU WTI;

— 0TJauy 3JIEKTPOIHEPTUU B CETh WM APYTUM COOCTBEHHUKAM -WoO;

—  OTIYCK 3JIEKTPOIHEPruu norpedurensiM Wnor;

— pacxoj OdJIEKTPOdHEpPrHH Ha coOCTBeHHbIe WC.H M XO3SHCTBEHHbIE HYXIbl WX.H
MOJICTAHIIMY U MIPOU3BOJICTBEHHbIE HYK/IbI WIILH.

— TIOTEPHU DJIEKTPOIHEPTUHU B CHIIOBBIX TpaHCHOpMATOpaX, KOMIEHCUPYIOIINX YCTPOUCTBAX
u PY nmoacrannuu _Whc. (moTepH B MOJACTAHIIMOHHON AJIEKTPUUYECKON CETH)

Bce cocraBmsromme OanmaHca, KpoMe IOTE€Ph  DIIEKTPOIHEPTUHM B CHJIOBBIX
TpancopmaTopax, JOJKHBI ObITh U3MEPEHBI CYETYMKAMU PACUYETHOTO U TEXHUYECKOTO YYera.
[Torepu >3neKTpO’HEPruud B OOOPYAOBAHMM IOJCTAHIIMOHHON 3JIEKTPUUYECKOM CETH cleayeT
OTIpeNieNATh PACYETHBIM ITyTEM.

3nauenne pakruueckoro Hebananca Hbd onpenensiercs mo BeIpakxeHUIO:

HB(b — WH_WH_WHOT_WC.H._WX.H._WH.H._AWBC 100% (1)
Wh

[TonyyeHnHoe 3HaueHHe (AKTUUECKOTro HeOajaHca CleAyeT CpPaBHUTb CO 3HAYEHUEM
JIOTTyCTUMOT0 HeOaaHca. 3HaueHue JOIMyCTUMOro HebanaHca ornpeaensercs no Gpopmyie:

HBg = i\/ZLl Opidni + Xiz1 65:do; (2)
IIpenen nomyctumoii oTHOCUTENBHOM norpemmHocty i-ro UK onpenensiercs no ¢popmyne:
8, =+1L16f +65+82, (3

Ecnu 3Hauenune gaktuueckoro HebanaHca MPEBBIIIAET €ro T0MYyCTUMOE 3HaUEHueE,
NEepCOHATY MOACTAHIIMY HEOOX0AUMO BBISIBUTH IPUYMHBI 3TOTO U MPHUHATH MEPHI IO UX
yCTpaHEHHUIO.

OdopmiteHHBIH aKT ¢ pe3yabTaTaMu COCTaBIIEHUS OanaHca 3JIEKTPOIHEPTHH 10
MoACTAaHIMU HUCIIOJIB3YCTCA B )IﬁJ'IBH@fIHIGM JIsA CBEACHUA Oajtanca mo CETEBLIM OopraHu3aluiaMm,
AO-3nepro B ienom, MPCK, ®CK «<EDC PO>>.

3ananue.

AKT 0 cocTaB/IeHUH Ha1aHCca 3JIeKTPHYECKOH IHePTruH HA MOACTAHIUM
B coorBerctBun ¢ B PJ] 34.09.101-94, mpunoxenue 6, akt OajmaHca 3JIEKTPUUYECKOU

HHEPIUHU Ha MOJICTAHLMHU COCTABIISIETCS 1O ClieAyroel hopme.
®opma

AKT
0 COCTaBJIEHUH OaslaHCa IEKTPUYECKON YHEPIUU HA MOJICTAHLIUU

(HaI/II/ﬁHOBaHI/Ie MOJICTAHIIUH )



OcHoBanue: [Ipukas ot Ne

Komuccus B coctase:

[Ipencenarens

Uiensl

Hacrosmuii akt cocraBlleH B TOM, 4TO 3a Mmecsy 20 1. mpuewm,
oTJaya, OTIYCK C IIMH MOACTAaHIMM, NOTpeOJieHMEe Ha COOCTBEHHBIE, XO35SHCTBEHHBIE U
IIPOU3BOJICTBEHHBIE HYX bl CIIEYIOIUE:

N Howmepa Haunmenosa [Toka3anue Pasnoc | Koadpu | Kommueer | [Ipum
HHC CUCTYHKOB Thb - BO e-
. | CYCTUYUKOB, 00BEKTOB HaO0u |Ha 04 l-| moka- | HUEHT | 3JEKTpo- | YaHUE
M. | yCTaHOBJICHH ydeTa l-ro |rowuucna| 3aHMIl | CYETUHMK | SHEPTHUH,
BIX YHUCIa | UCTEKIIE | CUETUH OB YYTECHHOU
DHeproHa- TEKYIIEe ro - CUETYUKO
30pOM ro MecsIa | KOB 3a M
Mecs1a MeCSI] TBIC.KBT"
q
2 3 4 5 6 7 8 9
|. Ilpuem 31eKTpuyecKo IHEPrun
|
|

Bcero no pazneny |

II. Pacxox Ha cOOCTBEHHBIE HYX b

Bcero no pazgeny 11

III. Pacxon Ha XO35IMCTBEHHBIE HYKIbI

IV. Pacxon Ha MpOU3BOJACTBEHHBIEC HYXK/bI

Bcero no pazgeny IV

V. Otnyck notpeduTensim

Bcero no pazneny V ‘ ’ ‘ ’ ‘ ‘

VI1.0Tnaya 31€KTpUUECKOI SJHEPTUN

Bcero no pazneny VI

VIII Jomyctumsrii Hebamane (popmyna (2)) , %
IX bananc anexkTposHepruy Ha MOACTaHIUU:

1. [loctynuno Ha muHe! Beero (1)
2. Otnaua c muH [1C apyrum AO u emexubim CO (VI)
3. Ornyck B cetb noacranmmu (1 — 11)
4. CobcTBEeHHBIE HYK/IBI M TOTEpH Ha nojcTaniuu, Becero (11 + VII)
5. OTITyCK 3IEKTPOIHEPT U l'IOTpe6IEII:[5€J'I$IM I+ 1V +V)




6. ®aktudeckuii Hebananc (popmyna (1)) ThIC. KBT.4 , Y%

dakTHvecKkuil HeballaHC Ha MOJICTAHIMHU MPEBBIMIACT (HE MPEBBHIIIAET) JIOMYCTUMBIA
HeOaJIaHC JIEKTPOIHEPTUU (HYKHOE MOJYEPKHYTH).

[Ipeacenarens komMuccuu

UneHbl KOMHCCUU

[IpeacraBuTens 3HEproHan3opa

[ToTepu sneKTpUYECKON SHEPrMM B U3MEPHUTENBHBIX TpaHcPopMaTopax M CUETYHKAX
MPSIMOTO BKJIFOUCHH S

[loTepu B M3MEpHUTENBHBIX TpaHcPopMaTOpax TOKAa M HANPSHKEHUS MPUHUMAIOTCS B
COOTBETCTBUU C JIAHHBIMU 3aBOJI0B-U3TOTOBUTENIEH,

[Totepu B Tpex onHodazubix TH mpruHUMAaIOTCS paBHBIMH MOTEPSIM B OJJTHOM TpeX(azHoM
TH.

[Torepu snexrposnepruu B TT nanpsbkenuem 0,4 kB npunumatorcst pasabiMu 0,05 ThIC.
kBTeu/ron Ha onHY da3y.

ITotepu snekTposneprun B TT u TH BKiItoUaroT NoTEpU B CUETUMKAX, BXOJSAIINX B COCTAB
MU3MEPUTEIIbHBIX KOMIUIEKCOB.

[Torepu »neKTpOIHEPIUH B AJIEKTPUUECKUX cUeTUUKax npsamoro Bkiatouenus 0,22—0,66 kB

MIPUHUMAIOTCS] B COOTBETCTBUU CO CJICIYIOIIMMU JaHHBIMU, KBT*4 B TOJ] Ha OJIUH CYETUHK:

* ogHO(a3HBIN, MHYKIIMOHHBIN — 18,4;

* Tpexda3Hbiid, THAYKIMOHHBINA — 92,0;

* oHO(a3HBIN, AJIEKTPOHHBIH — 21,9;

* Tpexda3HbIi, JTEKTPOHHBIN — 73,6.

Bonpochl 1o TeopeTHYECKOH YaCcTH 3aHITHS

1. ITosICHUTH OTKY/a MOJIYYalOTCsl COCTABIISIFOIIME OajlaHCca AIEKTPUYECKON SHEPruu Ha
IIoACTAHIINN

2. Yto HeoOXoaMMO 3HATh 7S OLIEHKH (pakTrueckoro Hebamanca?

3. Uto HeoOXxoarMo 3HATh I OIEHKH JIOMyCTUMOro HebanaHca Hebaanca?

4. Yro crnemyeT NpeanpuHATh, eclid (hakTUYeCKUil HebaIaHC oKa3alcs OOJbIIe

IIpakTnuyeckoe 3ansitue Ne 5
Pacuyer Harpy3km n3mMepuTe/bHBIX TPaHC(GOPMATOPOB TOKA
easn:
— M3yunuTth MaTepuan HaCTOSAIIUX METOJIMYECKUX YKa3aHUM,

Teopurnueckas 4acrthb.

Br160p TpancdopmaTopoB Toka i nekTpocueryrka 0,4xB

VY4er sneKkTposHepruu ¢ noTpedisieMbiM TokoM Ooniee 100A BBIMONHSETCS CYETUNKAMHU
TpaHCQOPMATOPHOIO BKIIFOUEHUS, KOTOpbIE MOAKIIOYAIOTCS K H3MEpsieMOW Harpys3ke uepes
U3MepUTeNbHBIe TpaHchopMaTopsl. PaccMOTpUM OCHOBHBIE XapaKTEPUCTUKU TPaHC(HOPMATOPOB
TOKa.

Koadduuuent tpanchopmaruu cienyer BIOMpaTh MO PACUETHOM Harpyske ¢ yueToM
paboTsl B aBapuitHoM pexume. CormacHo IIYD nomyckaercs mpuMmeHeHHe TpaHchopMaTopoB
TOKa € 3aBBIIIECHHBIM KO3 GUIIMEHTOM TpaHC(hOpMalnu.

JlomyckaeTcsi mpuMeHeHHe TpaHCc(HOpMaTOPOB TOKA C 3aBBIMIEHHBIM KOd(h(HUIIEeHTOM
TpaHchopMauu (IO YCIOBUSIM JIEKTPOJANHAMUYECKON U TEPMUUYECKONH CTOMKOCTH WITH 3aIUTHI
IIMH), €CIM NpH MaKCUMalbHOW Harpy3ke MpPUCOEIMHEHUS TOK BO BTOPUYHOH OOMOTKE
TpaHcpopmaropa Toka OyaeT coctaBiaTh He MeHee 40 % HOMMHAJIBHOTO TOKa CUETYMKA, a pU
MUHHUMAaJIbHOW pabodyeil Harpy3ke - He MeHee 5 %.

B nuteparype MOXKHO BCTPETUThH ellle TpeOOBaHMs 1O BBIOOPY TpaHC(HOPMATOPOB TOKA.
Tax 3aBbIlIEeHHBIM 110 K03 PUIIMEHTY TpaHC(HOPMALIUK HY)KHO CYUTAaTh TOT TpaHC(HOpMaATOp TOKa,
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y KOoToporo 1npu 25%-Holi pacyeTHOU NMPUCOEAUHIEMON Harpy3Kke (B HOPMaJIbHOM PEXHUME) TOK
BO BTOPUYHOI 00MoTKe Oynet meHee 10% HOMUHAIBHOIO TOKA CYETUHKA.

Tpancdopmarop Toka mpeAHa3HAYEH Uil YMEHBIICHUS BEIIMYMHBI U3MEPSIEMOT0 TOKa H
MPUBE/ICHHUS €T0 K CTaHIapTHOMY auarna3zony. Kak npaBuio, Tok mpeodpasyercs K CTaHAapTHOMY
3HaueHuto 5 A (pexe - 1 A unu 10 A).

Eme ognuM Ha3zHaueHueM TpaHCHOPMATOPOB TOKA SIBISETCS CO3/IaHUE TajbBAaHUYECKOU
Pa3BA3KU MEXIY U3MEPSIEMON U U3MEPUTEIbHON LIETISIMH.

[IpuHuMT AEHCTBUS MAaHHBIX YCTPOMCTB JOBOJLHO MpOCTOM. Ilo mepBUYHOM 0OMOTKE
TpaHnchopmaTopa, BKIOUEHHON MOCIIeI0BATEIbHO, MPOTEKACT (Pa30BbI TOK HArpy3KH. 3a cuer
9TOr0 BO3HUKAET JJIEKTPOMArHWTHAs MHIYKIMS, CO3Jalollas TOK BO BTOPHUYHON OOMOTKE
yCTpoicTBa. B 3Ty ke 0OMOTKY OCYIIECTBISICTCS BKJIIOUCHHE TOKOBOM KaTyIIKH TpeX(azHOro
3JIEKTPOCUETUHUKA.

Bomnpocksr:
CueTuuK pacyeTHbIN (KOMMEPUECKUIi) AJIEKTPOIHEPIUH (pacueTHBIN CUETUHK)
Touka nu3mMepeHus EeKTPOIHEPTUU
Touka y4era 3JIeKTpOdIHEPTUH
Touka mocTaBKM JIEKTPOIHEPTUN
Touka KOMMEpPYECKOTo y4yeTa 3JIeKTPOIHEPTUU
Tapud Ha 37IEKTPOIHEPTHIO OJTHOCTABOYHBIN (0THOCTABOYHBIN TapH()
Tapud Ha 3IEKTPOIHEPTUIO ABYXCTABOYHBIN (JIBYXCTaBOYHBIN Tapud)
Tapud Ha 311eKTpO’HEPTHUIO ABYXCTaBOUHO-AU(PepeHIMPOBaHHBIN 10 30HaM CYTOK
(I[ByXCTaBquo nuddepeHnupoBaHHbIil Tapud)

NoabkowhE

IIpakTnyeckoe 3ansaTne Ne6.
PaccTanoBka cpeAcTB yueTa Ha MOJCTaHIIMU
Henp: M3yunts Mareprag HacTOSALIMX METOIMYECKUX YKa3aHHUH, OTBETUTh Ha IOCTaBJICHHBIE
BONPOCHl MO T€MaM W HAlTH COOTBETCTBYIOIIME ONPEIECIECHUS IPHUBEACHHBIX TEPMHUHOB C
WCII0JIb30BAaHUEM HOPMAaTHBHOMN JOKYMEHTALUH.

Teopurnueckasi 4acThb.

OCHOBHBIM HOPMAaTHBHBIM JOKYMEHTOM, PETJIAMEHTHPYIOIIMM YUYE€T DJIEKTPOIHEPIUU B
Poccniickoit @enepannu, seistores [IpaBuna ydera snexkrpudeckoil sHepruu. Kpome storo, B
OTHENbHBIX permoHax P® and  OTHeNbHBIX  KaTreropuil moTpeOUTeNeil  BBIMYLIEHbI
JOTIONTHUTEIbHBIE HMHCTPYKIUH, YTOYHSIONIME OOILEPOCCUIICKNE HOPMBI NPUMEHUTEIBHO K
MecTHBIM ycioBusM. Hanmpumep, B 1. Mockse nelictByet HCTpyKIus 110 TPOEKTUPOBAHUIO yueTa
AIIEKTPOTIOTPEOJICHHSI B KUJIBIX M OOIIECTBECHHBIX 31aHUsIX PM-2559,

Jl1st 0THO3HAYHOT'O TOJIKOBAHUSI HOPMATUBHBIX TPEOOBaHMM MO YUETY JIEKTPOIHEPIUH, B
PM-2559 npuBenena Hkecaeayronas TEPMUHOIOTHS.

[ToTpeOuTeny IMEKTPUUECKONW SHEPTHM - OpraHHu3alys, YUpexaAeHUE, TeppUTOPHAIBHO
000c00IeHHBIN T1€X, OOBEKT, IUIONIaJKa, CTPOSHHE, KBapTHUpa W T.M., MPUCOCAMHEHHBIE K
IEKTPUYECKUM CETAM U HCIOJb3YIOIIME DHEPTUI0 C TOMOIIBIO HMMEIOIIUXCS NPUEMHUKOB
ANEKTPUYECKON SHEPTUH.

AOGOHEHT -  TOTpeOUTENnb,  HEMOCPEACTBEHHO  INPUCOEAMHEHHBIH K  CeTAM
HHEProcHadKarIlel OpraHu3aluy, UMEIOLUI ¢ Hel rpaHuily OalaHCOBOW MPUHAMJIEKHOCTH
IIEKTPUYECKUX CETEH, MpaBO M YCIOBHUS IOJIb30BAHUS DJIEKTPHUUYECKON SHEPrUell KOTOpOro
00YCJIOBJICHBI JIOTOBOPOM SHEProCHA0XAIOMIed OpraHu3alud C MOTpPeOUTeNeM WIH €ro
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BhIIIECTOSIIEH opranu3anue. [y ObITOBBIX MOTpeduTeNneil - KBapTupa, CTPOCHHUE MM TPYIIIa
TEPPUTOPUATBHO O0BEAUHEHHBIX CTPOCHHM TUYHON COOCTBEHHOCTH.

I'pannna GanmaHCcOBOW MPUHAMICKHOCTU - TOYKA paszzesia dJICKTPUUYECKOH CeTH MEXIY
SHeprocHa0xarole opraHuzanveil u  aOOHEHTOM, olpejaensemMas M0  OalaHCOBOM
IPUHAJJIEKHOCTH IEKTPUIECKON CETH.

Touka yyera pacxona 3J€KTPOIHEPTUHU - TOUKA CXEMbI 3JIEKTPOCHAOKEHUs, B KOTOPOil ¢
MOMOIIBI0 H3MEPUTENHHOTO NMPUOOpa (PacyeTHOro CUYETIYNKA, CUCTEMbI YUeTa U T.I1.) WIK UHBIM
METOJIOM ONpPENENSIIOTCS 3HAYEHHUS] PACXOAOB JJIEKTPUYECKOM SHEPruu U  MOUIHOCTH,
UCIIOJIb3YEMBIE TP KOMMEPYECKUX pacyeTax. Touka ydeTa COOTBETCTBYET I'paHULIE 0aJaHCOBOM
MPUHA]JIKHOCTH AJIEKTPUIECKON CeTH.

Pacuernslii mpubop yuera - mpuOoOp ydera, CUCTEMa ydeTa Ha OCHOBAaHMU MOKa3aHWUN
KOTOpOrO B TOYKE YydeTa OINpeAeNsieTcs pacXxoj] dJICKTPUUECKON dSHepruu abOHEHTOM
(cybaboHEHTOM), MOIIEKAIIEH OIIaTe.

KonTponbusiii mpubop ydera - mpubop ydera, Ha OCHOBAHMM IOKa3aHHM KOTOPOTO B
JJAaHHOM TOYKE CETH OIpPEIEsACTCS PacXol JJIEKTPUYECKOM SHEPTrUM, HCIIOIb3yeMOU IS
KOHTPOJISL.

[IpucoeanHeHHass MOIIHOCTb MOTPEOUTENS - CyMMapHasi MOIIHOCTh IPUCOEINHEHHBIX K
AIEKTPUUYECKON ceTu TpaHchOpMaTopoB MOTpedbuTens, npeoOpa3yrIIux HEprur0 Ha pabdouee
(HETIOCPEICTBEHHO IUTAIOIIEe TOKONPHUEMHHMKH) HANpsDKEHHWE, M DJIEKTpOJBUraTelsiei
HanpspkeHueM Baimie 1000 B.

B Ttex cmydasx, Korja NnUTaHUE 3JIEKTPOYCTAHOBOK IMOTpeOUTENel MPOU3BOJIUTCS OT
TpaHcOpPMATOPOB WJIM HU3KOBOJBTHBIX CETEH HSHEprocHa0Xkarollel opraHuszaluu, 3a
IPUCOEAMHEHHYI0 MOIIHOCTh MOTPEOUTENsI MPUHUMAETCS pa3pelleHHas K HCIOJb30BaHUIO
MOIIHOCTh, pa3Mep KOTOpPOW yCTaHABIMBAETCS JHEProcHAOXKaIOIIEH OpraHu3alue u
YKa3bIBAa€TCs B IOTOBOPE HA OTIIYCK 3JIEKTPUUECKON IHEPTHUH.

Ha ocHoBaHMM yKa3aHHBIX BBIIIE€ HOPMATHUBHBIX JOKYMEHTOB OCHOBHBIC MPUHIIUIIBI
OpraHM3ally Y4eTa AIEKTPOIHEPTUU B KUIIbIX 3/1aHUAX, 3aKIIOYAIOTCS B CIEAYIOLIEM:

1. Jlna ydera 3JIEKTPOIHEPTHUU JOJDKHBI MCIOJIB30BAaThCS CPEACTBA M3MEPEHMM, THIIBI
KOTOpBIX yTBepkAeHbI ['occTangaprom Poccum u BHECeHBI B ['0Cy1apCTBEHHBIN pEECTp CPEACTB
n3MepeHuil. IlepedeHb THUIOB CUETYMKOB, UCIOJIB3YEMBIX IJI PACYETOB 3a JJIEKTPOIHEPTHIO U
IPUHUMAEMBbIX Ha OajlaHC, YCTaHABIMBAETCS YJHEProcHA0KaroIEel OpraHn3alnen.

2. B mpoekrte 31eKTpooOOpYAOBaHUS HA MPUHLUMIHAIBHON AJIEKTPUUYECKON CXeMe JUIs
KaKI0ro abOHEHTa JOJDKHBI IMPUBOJUTHCS CIEAYIOLIME NaHHbIE: MO KATErOpUU HAJIEKHOCTU
ANIEKTPOCHA0KEHNUs, 00 YCTAaHOBJICHHBIX MOILIHOCTSIX, PACUETHBIX Harpy3kax M KodpQuuueHTax
peakTuBHOI Harpy3ku. Eciu B cocraBe moTpeOuTest UMEIOTCS Harpy3KH, OTHOCSIIIIUECS K Pa3HbIM
TapU(PUKAIMOHHBIM TPYIITIaM, TO 3T JaHHbBIE TAKKe JOJKHBI OBITH TIPUBECHBI B TPOEKTE.

3. TIpanmma paszmena OaJlaHCOBOM  MPUHAUICKHOCTH M OKCIUTyaTallMOHHOMN
OTBETCTBEHHOCTH, KaK MPABUIIO, TOJDKHA YCTAaHABIMBATHCS HAa BBOJIC B 3/1aHHE HA HAKOHEUHUKAX
MUTAIOUINX KaOenew.

4. llpu nuTaHMM HArpy30K SJKWAJIOTO JOMa OT BCTPOEHHOM WIM TPUCTPOEHHOU
tpanchopmatopuoit nonacranuuu (TII), rpanuma pasgena ¢ sHEProcHaAOKAIOIIEH OpraHU3aIneH
oTpeieNsIeTcs MPOEKTHON OpraHu3aluei Mo coriacoBaHUIO C 3aKa3UNKOM U SHEprocHabxkaromein
OpraHu3aIuen.

5. Ecaum B 30aHMM PACHOJIOXKEHO HECKOJIBKO TNOTpeduTesnei, 000COONEHHBIX B
aJIMUHHUCTPATUBHO XO3SIICTBEHHOM OTHOILIEHUHM, TO Ha Ka)XIOro MOTpeOUTessi, B TOM 4YHCIIEe
apeHaTopa, Bo3jaratoTcsi 00s3aHHOCTH aOOHEHTa.

6. Bce BHOBBb CTposIIMECS W PEKOHCTPYUPYEMBIE JOMa, KakK IPAaBWIIO, JTOJIKHBI
OCHAIIAThCSl aBTOMATHU3MPOBAHHBIMU CHCTEMaMM y4era oayekrponorpednenus (ACYD)
(TpeboBanue ass r. MOCKBBI).

7. Ilpu nepeoOOpyIOBaHUH U TIPU TEPETIIAHUPOBKE KBAPTHUP KHIIBIX JOMOB M HEXHIIBIX
MOMEIICHUI BIajenen JOKEH O00ecneunTh pa3paboTKy IMPOEKTa dSIEKTPOOOOPYIOBaHUS
KBapTUPbl WJIA HEXUJIOrO IMOMEUICHUs, MPEBAPUTEIHLHO MOJYyYHMB TEXHUYECKHUE YCIOBUS IO
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OopraHu3ali yucTa, pa3pClICHUC Ha UCITIOJIB30BAHUC DJICKTPOIHCPIUHN IJId TCPMHUYCCKUX ueneﬁ u
pa3sp€mi€HUEC Ha MTPUCOCANHECHUEC MOIITHOCTHU B 3HepFOCHa6)KaIOH_[ef/'I OpraHu3anuu.

3aganue

N3yuuth mMarepuall HaCTOSILIUX METOAMYECKHUX yKa3aHUM, OTBETUTh HA IIOCTaBJICHHbBIC
BOIIPOCHI IO T€MaM W HAWTU COOTBETCTBYIOIIME OINPEIACICHUS IPUBEACHHBIX TEPMUHOB C
MCIIOJIb30BaHUEM HOPMAaTUBHOM JOKYMEHTALUH.

Pe3ynbratel paboThl 0OPMUTH B TUCBMEHHOM BUJIE U MI€peiaTh IPENoaaBaTelio.

1. Opransl rocyAapCcTBEHHOT'O PETYJIMPOBAHUS U KOHTPOJIS B 3JIEKTPOIHEPTETHKE

B cootBercTBUM C (denepaabHbIM 3aKOHOM «O0 3IEKTPOIHEPreTUKE) FOCYAapCTBEHHOE
pPEryJIMpOBaHUE U KOHTPOJIb B 3JIEKTPOIHEPreTUKe ocylmecTBIA0T [IpaBurenscTBo Pocculickon
Oenepanui, penepanbHble OpraHbl UCIOJHUTEIBHON BIACTH U OPTaHbl UCTIOJHUTEILHOM BIIACTH
cyobektoB Poccuiickoii ®enepauuu. Ha ypoBue IlpaButensctBa P® rocymapcTBeHHOE
PEryJIMpOBAHKE SJEKTPOIHEPTETUKH OCYILIECTBIISAIOT:

* [IpaBuTENBCTBEHHAs KOMUCCHUS 110 BOIIPOCaM TOIUIMBHO-3HEPIe€TUYECKOI0 KOMILIEKCA,
BOCIPOM3BOJICTBA MHHEPATbHO-CHIPHEBOM 0a3bl U MOBBIIIEHUS SHEPreTHIeckon 3 pekTuBHOCTH
HYKOHOMUKH,

* [IpaBuTeNnbCTBEHHAs KOMUCCHSI IO BOIIPOCAM Pa3BUTHUS 3IEKTPOIHEPIETUKU U

* IIpaBuUTENbCTBEHHAS KOMHCCHS 1O 00ECHEeUeHHIO O€30MacHOCTH 3JIEKTPOCHAOKEHHS
(benepanpHbIii mTA0).

Ha ypoBHe denepajibHbIX OPraHOB UCIIOJIHUTEIBHOMN BJIACTH OpraHaMH IOCy1apCTBEHHOIO
PETrYJIMPOBAHUS B JJIEKTPOIHEPTETUKE SBIISFOTCS:

*MunucrepctBo 3HepreTuku Poccuiickoit @enepaunu (Munsnepro Poccun)

*MHUHUCTEPCTBO 3KOHOMHYECKOTO pa3BUTHUS Poccuiickoii ®enepanuun
(Munskonompazsutus Poccun)

» OenepanbHas aHTUMOHOIONBHAA cityx0a (DAC Poccun)
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Pacuer xonmyecTBa mepeaaHHON AMEKTPOIHEPIUU MPU HECOBMAJCHUN TOUYKU y4YeTa U TPAHULIBI
0aTaHCOBOM MTPUHAIC)KHOCTH 1.
Heab: M3yunts MaTepuans HACTOSAIIMX METOJWYECKUX YKa3aHUI, OTBETUTh Ha IOCTaBIICHHBIE
BONPOCHl MO T€MaM W HalTH COOTBETCTBYIOIIME ONPENECJICHUS MPHUBEACHHBIX TEPMHUHOB C
UCIIOJIb30BAaHUEM HOPMATUBHOW JOKYMEHTAIUH.
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[1K-2 CriocobeH aHanM3UpOBaTh PEKUMBI PAaOOTBl CHUCTEM DJIEKTPOCHAOKEHUS
00BEKTOB

Nunukatoper | U1-3nk2  OOecmeunBaeT  3agaHHBIC  MapaMeTpbl  PEKUMa  CHCTEMBI
JIOCTYDKCHHS | DJIEKTPOCHAOKEHUS 00bEeKTa
KOMIIETEHIIUU

3HaHMsA M yMeHHUs1, IpHo0peTaeMble CTYICHTOM B pe3yJibTaTe 0CBOCHHUS TeMbl
3HaTh: TEXHOJIOTHH YUYETA JICKTPOIHEPTUH;, Ha3HAYCHHE, BUABI U QyHKIHH cucteM ACKYD;
YMeThb: ycTaHABIMBATh OOLTHOCTH U PA3INUMS CHCTEM 3JICKTPOIHEPTETUKH U IIPUMEHIEMOTO
000py0BaHus C 11eNbi0 POPMHUPOBAHUS YCIOBHI JIsl TOHUMAaHUS ITyTeil sHeprocoepexeHus u
MOBBILICHUS SHEPT03(P(HEKTUBHOCTH.

Buaners: HaBblkamMu oOecrieYeHHs MapaMeTPOB PEXHMMa CHUCTEMBI AIIEKTPOCHAOKEHUS
o0BeKTa

OcHoBHBbIe MNOHATHSA: 0e€310roBOpHOE MOTpediIeHne, Oe3ydyeTHOoe MOTpedieHue,
HEYUYTEHHOE MOTPEOICHHE IEKTPOIHEPTUU U TOTPEOICHUE ITPU OTCYTCTBUH CPEJICTB U3MEPEHU.

Teopurnyeckasi 4acThb.

Be3noroBopHoe  morpedjienne —  MOTpeOJieHWE  DIEKTPUYECKOW  DHEPrud,
OCYIIIECTBIIIEMOE TOTPEOUTENEM B OTCYTCTBUE 3aKIIOYEHHOIO B YCTAHOBJIEHHOM IOpSIKE
JIOTOBOpa PHEPrOoCHAOKEHUS (KYIUTH-TIPOJIaXKH AJIEKTPUUYECKON SHEpPruu) U (W) MOCpeACTBOM
SHEPrONPUHUMAIOIINX YCTPOWCTB, NPHUCOCAUHEHHBIX K DJJIEKTPUYECKOM CETH CETEeBOU
OpraHM3alliil C HapYIICHHMEM YCTAHOBJIEHHOTO MOPSIKa TEXHOJOTMYECKOTO MPUCOCTUHEHUS
SHEPTONPUHUMAIONINX YCTPONCTB IOPUANIECKUX U (PU3NIECKHUX JIUI] K SJIEKTPHIECKUM CETSIM.

Be3yyerHoe morpedieHue — TOTPeOICHUE AIEKTPUUYECKOM HHEPrHH NpPU HAIWYUH
3aKJIFOYCHHOTO B YCTaHOBJCHHOM IIOPSAJIKE JOrOBOpa JHEProCHAOKEHUS (KYIUIU-TIPOJaXH
AIEKTPUYECKON SHEPTUN), HO C HAPYLICHHUEM CO CTOPOHBI MOTPEOUTENSI, HA KOTOPOTO BO3JIOKEHA
0053aHHOCTh MO0 00ECIEUYEHNIO LIETOCTHOCTH U COXPAHHOCTH PAcueTHOrO CPEACTBA M3MEpPEHUS,
YCIOBUM YKa3aHHOTO JIOTOBOpa O TMOPSAKE OCYLIECTBICHHUS HM3MEPEHHUH JJIEKTPOIHEPIHH.
Hapymenuem ycinoBuii 0 mopsiike OCYIIECTBICHUS U3MEPEHHUM AJIEKTPOIHEPTUU ABIISETCS B TOM
qucie, BMELIATeIbCTBO B pabOTy CpeACTBa M3MEPEHUs WM HapylleHHe YCTaHOBJIEHHBIX
JIOTOBOPOM CPOKOB JJIsl M3BEIIEHUs 00 OTCYTCTBHM (HEUCHPABHOCTH) CPEICTBA MU3MEHEHUS, a
TaKXKe WHbIE JEeHCTBUA, MpHUBEIININE K HCKOKEHUIO JaHHBIX O (PaKTHYECKOM o0beMe
NOTPEOJIEHHON ANEKTPUYECKON SHEPTUH.

HeyuTenHoe norpedeHne 3J1eKTPOIHEPIrUH — MOTPEOICHUE FNEKTPHUUECKON IHEPTUU B
ciy4asix 6€370roBOpHOTO U (M) 0€3y4eTHOTO MOTPEOJICHHS DJIEKTPOIHEPTUH.

IToTpedieHue MpH OTCYTCTBHU CPeICTB M3MePeHHIl — NOTpeOsIeHUe AIIEKTPHUECKON
SHEPruH B OTCYTCTBUE COOTBETCTBYIOLIUX YCTAaHOBJIEHHBIM TPEOOBAaHUSAM CPEICTB U3MEPEHUM C
OPUMEHEHHEM 110 COIJIAIIEHUI0 MEeXAy HOTpeOUTeNneM, TapaHTHUPYIOIIMM IOCTaBIIMKOM
(?HEprocOBITOBOM OpraHu3aIiell) U CETEBOM OpraHn3aluei.

Metoasl pacuyera:

— IO CPEeTHECTATUCTHUUYECKOMY MOTPEOIEHUIO AIEKTPUUECKON IHEPTUH;

— I10 TUIIOBOMY CYTOUYHOMY IpapuKy Harpy3Kku, paHee COrIacCOBAaHHOMY

— 3aWHTEpPECOBAaHHBIMHU CTOPOHAMHU;

— 10 YUCIIy YacOB HCIIOJIb30BaHMs U BEITMYMHE MOIIHOCTH;

— B 3aBHCHMOCTH OT BUJa HEUCIIPABHOCTH y4eTa NEKTPUUECKOMN dSHEPTUH;

— MO0 YCTaHOBJIEHHOW MOIIHOCTH JJIEKTPOIPUEMHUKOB WIH IO JOTOBOPHOMY
3HAYEHHUIO0 MaKCUMaJIbHON Harpy3Ku M YMCITy 4acOB NOTPEOIEHUS SJIEKTPHUUECKON SHEPTUH.

IIpu 3TOM B 3aBHCMMOCTH OT NPUYHMHBI, BBI3BABIIEH HEYUYTEHHOE MOTpeOJIeHHE WU
noTpebyieHue Npu OTCYTCTBUM CPEJICTB U3MEPEHUS, TPUMEHSIOTCS CIIEAYIONIME METOIbI pacyeTa:
1) [Tpu noTpeGeHuH B OTCYTCTBUE CPEICTB U3MEPEHUIA:
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a) [Tpu moTpebieHNH B OTCYTCTBUE CPEICTB U3MEPEHUH, 32 UCKIIOUCHUEM T'paxI1aH
U MOTpeduTeNell ANEeKTPUYECKOW SHEPTUH, Ubsi IPUCOSAMHEHHAs MOUIHOCTh HE IMpeBbIIIaeT 25
KB*A, IpuUMEeHSIOTCS CIeIyIoIue METO bl pacyeTa B IOPsIIKEe IPUOPUTETA!
—  METOJ] IO CPETHECTATUCTUYECKOMY MOTPEOICHHUIO JIEKTPUUECKON IHEPTHH;
— METOJA IO YHCIY YacoB HCIOJb30BAHMUS MaKCUMyMa Harpy3kd U BEJIUUYUHE

MOIIHOCTH;
— METOJA IO TUIIOBOMY CYTOYHOMY TpaduKy Harpys3k, paHee COIJIaCOBaHHOMY

CTOPOHAMH;
0) ITpu norpebieHHMM B OTCYTCTBHE CpPEACTB HM3MEPEHMH Il NOTpeduTener —

rpakJIaH W TMOTpeOUTENeH AICKTPUYECKOW DSHEPruH, Ybs IMPUCOSAMHEHHAs MOIIHOCTh HE
npesbimaer 25 kB*A, mnpumeHsieTcss pacder MO CPeAHECTATUCTHYECKOMY TOTPEOICHHIO
3JICKTPOIHEPTUH, a B CIIydae OTCYTCTBHS CTATUCTUYECKHMX JAHHBIX PAcyeT MPOU3BOJIUTCS IO
HOMUHAJIBHBIM MOIIHOCTSIM JJICKTPOIIPUEMHUKOB M YHUCIY YacOB HCIOJIB30BAHUS 3TUX
MOIITHOCTEH.

B) [Tpu ycTaHOBI€HMM BHUJA HEUCIIPABHOCTHU MPUOOpa yueTa NPUMEHSI0TCS METO/Ibl B
3aBUCUMOCTH OT BHJIa HEUCIIPABHOCTH yueTa 3JIEKTPUUECKOI SHEpruU, B TOM YHCIIE:

r) Hckaxxenne cxeMbl BKIIIOUEHHS IPUOOPOB YUETa,

1) Vcnonb3oBaHue 3aHMKEHHOTO 3HadyeHus KodpQuIMeHTa Iepecdyera Npu
IIPABUJIBHOM cXeMe BKIIIOYEHUSI CUETUHKA;

e) yBEJIMYEHHbIE IOTEPU HANPsDKEHUS B TMHUK coeauHenus TH-cueTunka.

2) [Tpu Ge3ydyeTHOM MOTPEOIEHUH NIPUMEHSETCS METOJ] pacyeTa 0 YCTaHOBICHHOU

MOIIIHOCTH 3J1EKTPOINPUEMHUKOB WJIA JOTOBOPHOMY 3HAYEHUIO MAKCUMAIbHON HArpy3Ku U YUCITY
4acoB MOTPEOJICHUS ICKTPUUECKON IHEPTUU CO JTHS MOCICAHEH 3aMEHbl MTPUOOPOB yueTa Wiu
MIPOBEPKHU CXEMbI UX BKIIIOUCHHUSI, HO He O0JIee YeM 3a CpOK, KOrja MpoBepKa J0JDKHA Oblia OBITh
MPOBEJICHA.

3) [Ipu ©e370roBOpHOM TOTPEOJICHUMM TPUMEHSETCS METOJ  pacyera 10
YCTAHOBJICHHOM MOIIHOCTH 3JIEKTPONPUEMHUKOB WM IO JOMYCTUMOM JIUTEIbHOW TOKOBOM
Harpy3Ke ¥ YMCIIy 4acoB MOTPEOIEeHUs IEKTPUUECKON YIHEPTHH 32 CPOK He OoJiee Tpex JeT.

MeToa 10 cpeHeCTATHCTHYECKOMY MOTPe0IeHHI0

Heyurtennas snexTpuueckas 3HEpPrusi B TEKYyIIeM roay t wiM TekymeM(ux) mecsie(ax)

roja t onpenensiercs 1o popmyse:

W, =W, - 1+ kcp) 1 (1)

rie Wi — daxktuueckoe nmorpelieHue 3IIEKTPUYECKON SHEPrUu 3a MPeIblIyLIMid roj Mo
OTHOLIEHMIO K roay 1, ecim pacdeTHbli nepuoj 1 rox umm (QaxkTuueckoe MoTpedieHne
AIIEKTPOIHEPTHU 33 aHAJOTUYHBIH(e) Mecsl(bl) MpeAbIAyIIero roja, €Cid pacuyeTHBIM Mepuos
HECKOJBKO MecCSIeB, KBT. 4;
Kep — cpeHerooBoii KO3 GUIMEHT THHAMUKHU TOTPEOICHHUS 3JICKTPOIHEPTHH, OIPEISISIeMBIH 110
dbopmyre:
= M )

. .

PonW,,
rae  Wt-n — daktrdeckoe moTpedieHne IMEKTPUIECKON SHEPTUH 3a TOJ t-n WiK (HaKTHIECKOe
notpeliIeHne IEKTPUUECKOM YHEPrun 3a aHaJOrMuHbIi(e) Mecsal(pl) roga t-n, KBT. 4.
N — KOJIMYECTBO JIET C U3BECTHBIM MOTPEeOICHIEM, HO HE MEHEE JIBYX JIET.

B ciydae oTCyTCTBHS CTaTUCTUYECKUX JTaHHBIX 00 3JIEKTpOonoTpedaeHnu 3a cpok Oomnee 1
rojia, IPUMEHSETCS pacueT M0 CPEeAHECTAaTUCTUIECKOMY 3HAaUEHHIO TOTPEOICHUS JIEKTPOIHEPTUU
3a MpeAblaylIue pacyeTHble nepuoasl. I[Ipy 3ToM HeydTeHHas B TEKYLEM PacueTHOM INEPUOJE
AIIEKTPOIHEPTHUS ompeensercs no Gopmyne:

21



2W @)

rae Wi — notpebieHue 3JIeKTPOIHEPTHH 32 1-i pacueTHBINA IEPUOT,
N — KOJIMYECTBO PACUYCTHBIX NIEPUOJIOB C U3BECTHBIM MOTPEOICHUEM.

Metoa o TUIIOBOMY CYTOUHOMY IpaduKy HATPY3KH, paHee COrIaCOBAHHOMY
3aMHTEPECOBAHHBIMM CTOPOHAMU
MeToauka MO3BOJSIET BECTH pacdyeT ¢ a0OHEHTaMHU Ha OCHOBAHMM TUIIOBOTO Tpaduka
Harpy3Kky, paHee COIrJacoOBaHHOTO CTOPOHAMH, W 3asBJICHHOW MaKCHUMaJIbHOW MOIIHOCTH
Harpy3Kku abOHEHTOB.
Heyurtennas snexrpudeckas sHeprus, KBt. 1, onpexaensercs no popmyoe:

12 24
I:)max ) Z(kHB ) kce3 ’ N ) Zpt)i
W = i=1 t=1 ’
100
rac Pmax — 3a4BJICHHAA MaKCUMaAJIbHAsd MOIIHOCTb HAIrpy3KH a6OHCHTa, KBT;

Kusi — K03 DUIIMEHT yMEHbILICHUsI OPIUHAT rpad)uKa Harpy3KH B BHIXO/HBIC U MIPA3JHUYHbIC JHU
I-ro Mecsina (Ipy OTCYTCTBUH JAHHBIX, IPUHUMAETCS PAaBHBIM 1), ompeaessieMblii o popmyJie:

(4)

k = WCP,B(H) 5
B - W ! ( )
cp_p
rne Wep sy — CpEIHECYTOUHOE TMOTPEOJIEHHE AJIEKTPUYECKOM HHEPrud B  BBIXOJHbBIC

(mpa3gHUYHBIE) CYTKH, KBT. 4;

Wep p— cpenHecyTouHOe NOoTpedieHue 3JEKTPUUECKOl S3Heprun B padoune CcyTKu, KBT. 4.
Kcesi — K0 GHUIMEHT CE30HHOCTH, 0.€;

Ni — 4KCII0 KaJeHIapHbIX CYTOK B 1-M MECSIIE;

Pt — 3HaueHHe akTUBHOW HArpy3kd Ha t-il CTYNEHM THIOBOTO CyTOYHOTO rpaduka Harpysku, %
OT Puax.

Metoa pacyera mo 4Mciy 4acoB MCIOJIb30BAHNUS U BeJMYHHE MOLIHOCTH
W3BecTHBI JOrOBOPHOE 3HAYEHHE MAKCUMAIbHOW AKTUBHOW HAarpy3Kd M YHCIO 4acoB
HCIIOJIL30BaHUA MaKCUMyMa Harpy3kKu
MeToarKa O3BOJISIET BECTU PacueThl ¢ HOTPEOUTENSIMH, Y KOTOPBIX OTCYTCTBYET y4eT, HO
HN3BCCTHBI AOOTOBOPHOC 3HAYCHUC MaKCHUMaJILHOH MOIMHOCTU HAarpys3sku #HW 4YHCJIO 4YacCOB
MCII0JIb30BaHUsI MAaKCHMaJIbHOW Harpy3KH.
DnexTpuueckas sHeprus, KBT. 4, onpexnensercs no popmyie:

W, =F-P Ko Lo .T-10°, (6)

yer.ocs.

rae  F —oxunas miomans, M2;

Pycr.ocs = 10 — ycTaHOBIIEHHAs MOIHOCTh UCTOYHMKOB cBeTa Ha 1 KB.M 0011eil miomany,
Br [7];

Kom = 0,3 — k03¢ huIIMeHT 0THOBPEMEHHOCTH BKJIIOUEHHS OCBETUTENBHBIX PHOOPOB

tCB — YHCJIO YaCOB MCIOJIH30BAHMUS DIIEKTPUUECKOTO OCBEIICHUS B CYTKH, U,

T — 4ucno nHe, 32 KOTOpble MPOU3BOIUTCS pacyeT, JH.

Pacxon snexTpuueckoil sHepruu 3aeKTpoOBITOBBIMU IpuOopamu, KBT.4, ¢ yueTtoMm ux
MOIITHOCTH U YHCJIa YaCOB MCIIOJIB30BaHMS B CYTKHU OIpeesIaeTcs 1o Gpopmyie:

n m
WQE = tan.nn ) Z(Pan.nn ) Kc ) I<o)i +Z(t3n.np ) Pan.np)j ’ T ' (7)
i=1 =
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rae  tumn — YMCIO 4YacoB PabOTHI AIIEKTPOIUIUT B CYTKH B JIOMax C ILEHTPaAJbHBIM
TEMI0CHAOKEHNEM, U;

P5n.nn — HOMHHaNBHAsA MOIIHOCTbD 3JIEKTPOIUIUTHL, KBT;

K¢ — koaddurment cripoca (17151 3IEKTPOILIAT ¢ YeThIpbMsS KOoH(popkamu KodhuueHT
crpoca MpUHUMAETCs paBHBIM 1, K03 dunumenT crpoca Uit IIUT ¢ TpeMs: KoHpopkamu - 0,75, ¢
nsyms — 0,5) [8].

Ko — KO3(pUIHMEHT OJHOBPEMEHHOCTH PadOThl KOH(MOPOK OAHOW IUIUTHI C YYETOM
PEryJlMpoBaHUs MO MOIIHOCTU (M1l 3JEKTPOIUIUTHI C YeThIpbMS KOH(OpKamMu kod(duimeHt
OJTHOBPEMEHHOCTH NpHUHUMaeTcs paBHbIM 0,4, K03()UIUMEHT OJHOBPEMEHHOCTH Ui IUTUT C
TpeMs KoHpopkamu - 0,6, ¢ a1Byms — 0,8 u ¢ oxHOi - 1);

ton.np — YMCIIO YacOB pabOTHI OBITOBBIX 3JEKTPONPHOOPOB B CYTKH, U;

T — nepuos BpeMeHH, 3a KOTOPbIN MPOU3BOAUTCS OILIaTa , JH;

P5.np — HOMHMHANBHAS MOLTHOCTB IIprboOpa, KBT [6];

M — KOJIMYECTBO JIEKTPOIIPHUOOPOB;

N — KOJIMYECTBO AIEKTPOIUIUT B KBAPTHUPE.

CymmapHas snekTpudeckast d3Heprusi, KBT. 4, onpenensercs o gopmyie:

Whor =Weg +Wag (8)
rae W — pacxo/ SIeKTpHYECKON SHEPTHH CBETOBOM HArpy3KOii, pacCUMTaHHbIN 110 GopMmylIe

()
Wrg — nmotpebiienue 31meKTpoOBITOBRIX MIPUOOPOB, paccuntanHoe mo popmyie (8).
Bonpocsl
9. Cuerumnk pacdeTHBIN (KOMMEPUYECKHIT) DIIEKTPOIHEPTUH (PACUETHBIN CUETUHK )

10. Touka U3MepeHUs IEKTPOIHEPTUU

11. Touka y4era 3JIEKTPOIHEPTUU

12. Toyka MoCTaBKH NEKTPOIHEPTUN

13. Touka KOMMEPYECKOTO y4eTa dIEKTPOIHEPTUU

14. Tapud Ha 37IEKTPOIHEPTUIO OJTHOCTABOYHBIN (OTHOCTAaBOYHBIN TapHU])

15. Tapud Ha 371€KTPOIHEPIUIO ABYXCTABOUHBIHN (JIBYXCTaBOYHBIHN Tapud)

16. Tapud Ha SIEKTPOIHEPTHIO JBYXCTABOYHO-IU(D(HEpEHIIMPOBAHHBIN IO 30HAM
CYTOK (Z1IByXcTaBOYHO-U(DepeHIMpoBaHHBIN Tapud)
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Tsturopckuit unctutyt (punuan) CKOY

MeToanyeckue yKkazaHus

10 BBIIIOJIHEHUIO J1a00paTOPHBIX paboT
no aucuuiuinae «M3MEPEHUA U VUET DJIEKTPOOHEPI M» nuist cTyaeHTOB HanpaBieHUs
noarotoBku 13.03.02 DnexkTposHEepreTHKA U AIMEKTPOTEXHUKA

25



n/n

M A 0N e

4.2

4.3.

4.4

4.5

4.6

4.7

4.8

5.2

COJEP)KAHUE

BBenenue

Llenp 1 3a1a4M U3yYEHUSI TUCITUILTHHEI
OOGopynoBaHue U MaTepUalIbl
HaumenoBanue nabopatopHbIX padboT
Coneprkanue 1a00paTOPHBIX pabOT

JlabGopaTtopHast pabota Ne 1. XapakTepucTUKHN CPeACTB H3MepPeHHUil.
M3mepeHue akTUBHOW M PEAKTUBHOM MOITHOCTH OJHO(A3HOTO IMEpPEeMEHHOTO

TOKa € IIOMOIIBIO ITUTOBOI'O BATTMECTPA, aMIICPMETPa U BOJIBTMETPA.

JlaboparopHnas padota Ne 2. U3mMepuTeabHble NPUOOPHI U Peodpa3oBaTeIu.
N3MepeHne 351eKTpUYeCcKO Harpy3Kku Mo MOKa3aHUsM CUETUMKA 3JIEKTPHUUYECKOM

SHEPrUuu

JlaGopaTtopHnas padora Ne 3. [IpoBeeHne u3MepeHHi B 3JIEKTPOIHEpPreTHKe.
H3mepeHne akTHBHOM M peaKTUBHON MOIIIHOCTH TpeX(a3zHOro NepeMeHHOro ToKa

C MIOMOUIBIO LIIUTOBOIO BaTTMETPa/BapMeTpa

JlaGopatopnast pabora Ne 4. KocBeHHOe u3MepeHHe MOIIHOCTH. Meton
BOJIbTMETPAa H amnepmerpa  OOmme  TpeboBaHuUA K Y4€Ty
AIIEKTPOIHEPTUU.VMI3MepeHre aKTUBHOM 3JEKTPUYECKON dHEpruu Tpexda3zHoro
IIEPEMEHHOT'0 TOKA ITPH HEMTOCPECTBEHHOM BKJIFOUEHUU Ipudopa

yuera anektposnepruu CE301

JlaGopaTtopHnast pabota Ne 5. HaznauyeHue U HCI0/1b30BaHNE TOKOBBIX LIIYHTOB.
W3mepeHne akTUBHON W PEaKTUBHOM 3IIEKTPUYECKOM BSHEpruu TpexdasHoro

NEPEMEHHOT0 TOKa IpH BKIIOUEHUU Mpubopa ydera snektposHepruun CE302
Yyepe3 U3MepUTeNbHbIe TpaHC(POPMATOPHI TOKA U HATIPSDKEHUS

JlaboparopHas padota Ne 6. YerpoiicTBo coopa u nepeaaun gannsix (Y CILI).
H3mepeHne akTUBHON W PEaKTUBHOM JIIEKTPUYECKON SHEpruu TpexdasHoro

MEPEMEHHOT0 TOKa MNP BKIIIOUEHUU IIpubopa yuyeta snekrposneprun COT-4TM
yepes U3MepuTeNbHbIE TPaHCHOPMATOPHI TOKA.

JlaGopaTtopHnast pabota No 7. MOHUTOPHMHTI MOTEPb YJIEKTPOIHEPTUHU. YUeT
AKTHUBHOM 3JIEKTPUUECKOM 3HEpruu 01HO(A3HBIX OTpeduTesneil B Tpexda3Hbix
YETHIPEXIIPOBOAHBIX LEIAX IEPEMEHHOTO TOKA.

JlaGopaTtopHnast pabota Ne 8. dranbl co3nanusi u npoektupoBanus ACKYI.
N3yuenne ACKYD c mepenadeit mHGOpMAIMK OT CUETYHUKOB DIIEKTPUUECKON

SHEPruM JI0 YCTPOMCcTBa cOOpa M MOJArOTOBKHU JIAaHHBIX U Jajiee 1O KOMIbIOTEpa
JTUCTIETYEPCKOTro MyHKTA MO BbIIEIEHHBIM IPOBOJAHBIM KaHaIaM CBS3U
Y4ebHOo-MeTon4Yeckoe U HH(POPMAIIMOHHOE 00eCTIeYeHUE TUCIUITITMHBI

[lepeueHbr OCHOBHON U JOMONHUTENBHON JHUTEPATYyphl, HEOOXOAMMOW IS
OCBOCHHUSA NTUCHUITIINHBI
[Tepeduerr y4eOHO-METOAMYECKOTO OOECTICUCHHsS] CaMOCTOSITEIIBHOW pPaOOTHI

06y‘-IElIOH_[I/IXC$I IO JUCILMITIIIMHE
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5.3 Ilepedensp pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTn IHTepHeT,

H€O6XOI[I/IMBIX JJIs1 OCBOCHUA JUCHUITIIMHBI
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BBEJIEHUE

Hacrosmue MeTouueckue yKka3zaHus SBJISIFOTCS 3ar0TOBKOI K J1aOOpaTopHBIM paboTaM 1o
muciumuinHe  «M3MepeHuss M ydyeT DJJEKTPOIHEPruu» U IpeJHa3HA4YeHbl /JIs CTYJCHTOB
HanpasyieHus: noArotoBku 13.03.02 DnekTposHepreTUKa 1 3IEKTPOTEXHUKA THEBHON U 3a04HOMN
dbopm oOyueHus.

IIpy moxaroroBke K J1aOOPATOPHBIM 3aHATUSAM HEOOXOJUMO HOArOTOBUTH MPOTOKOJ
1a0opaToOpHOil paboThI, KOTOPBIN OyIeT COOTBETCTBOBATh TPEOOBAHUSIM K COJEPKAHHUIO OTUETA C
UCIIOJIb30BaHUEM PEKOMEHAYEMOH JITepaTypbl U UCTOYHUKOB Internet.

[IpuMeHeHHEe METOIUYECKUX YKa3aHWW MO3BOJSET HMHTEHCH(PHUIMPOBATH MPOIECC
U3y4eHHs] MaTepualla, IIOMOTaeT CTy/IeHTaM MPHOOpPETaTh HaBBIKA PaOOTHI C 00OPYJOBAHUEM U
TEXHUYECKOHN JTUTEPATYPOU.

28



1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

Llenbro ocBOeHMS AUCIMIUTAHBI «V3MepeHNns 1 ydeT IIeKTPOIHEPTUIY SIBIIACTCS
(dopMHpOBaHKE Y CTYICHTOB KOMIIETSHIIUH MMO3BOJISIONIHNIA BEIpAOOTaTh HABBIKU
(Gu3MYECKUX UCCIIeIOBaHUH B chepax akaIeMHUIecKon, MPodhecCHOHATBLHOM 1
00I1IeHayYHOU e TeIbHOCTH.
3agaun OCBOCHUS TUCIUIUINHBL:

— H3YyYCHHE 3aKOHOB OKPY’KAIOIIET0 MHPA B UX B3aUMOCBSI3H;

— oBIaJeHHe QYHIAMEHTAIBHBIMH MPUHIUIIAMI U METOAAMH PELICHUS] HAyYHO-TEXHUYECKIX
3a1ad;

— (QopMHpOBaHHE HABBIKOB IO TNPUMEHEHHUIO IIOJIOKEHUH (yHIaMEHTaNbHOH (UMK K
rpaMOTHOMY HAay4YHOMY aHAIM3y CHUTYallMid, C KOTOPBIMH WH)XEHEPY NPUXOAUTCS
CTaJIKHBATHCS IIPU CO3aHUH HOBBIX TEXHOJIOTHH;

— OCBOCHHE OCHOBHBIX (PM3HUECKUX TEOPHWH, TMO3BOJISIONIMX ONKCAThH SBICHUS B NPUPOJIE, H
IPEeeNIOB MPUMEHUMOCTH 3THUX TEOPHH Ui PEUICHUsS COBPEMEHHBIX M IMEPCIEKTUBHBIX
TEXHOJOTUYECKUX 33/1a4.

2. Obopyooeanue u mamepuani

Hayuno-uccnenoBarensckuii komiuieke «lIpuMeHeHHe aBTOMAaTH3MPOBAaHHBIX CHCTEM
KOHTPOJIS U y4eTa 3JIEKTPOIHEPTUH C IEITbIO MOBBIIICHUS YPPEKTHBHOCTH YKCILUTYaTAI[IH CUCTEM
JJIEKTPOCHAOKEHUS», HUCIOJHEHHE CTeHIoBoe pydHoe. Komriekr ydeOHO-abopaTopHOTro
00opynoBaHusl «ABTOMATH3MPOBAHHAS CUCTEMa KOHTPOJIS M y4eTa dJIeKTposHeprumny». KoMmruiekr
yueOHOI MeOenu.

3. Haumenoeanue nadopamophuix pabom
st 3a04HOM (popMBI 00YUEHUSI MPETYCMOTPEHBI ClIeAyIoNUe JabopaTopHble PabOTHI:
naboparopHas pabora Ne8. Kuaaccmpukaumsi, ycTpoiicTBO H padoTa CYETYHKOB

3J1eKTPO3HePruu — 2 yaca, 1abopatopHas padota Nel3. Ilpumenenue TpancpopMaTopoB ToOKa

— 2 yaca.
Oo0bem HNuTepakTuBHANA
Ne HanmeHoBaHMe TeM IMCUUILIMHBI, HX KPaTKOe
JacoB ¢popma
Tembl coJepikaHue
NpOBe/IeHUs!
1 2
JlabopaTopHas pabGota Ne 1. XapakTepucTHKHU
CPEACTB U3MEpPEeHHUil.
N3MepeHne akTUBHOM M PEAKTUBHOM MOIIHOCTH
0HO(A3HOTO TEPEeMEHHOI'0 TOKa C IOMOIIBIO
LIUTOBOTO BaTTMETPA, aMIIEPMETPA U BOJIBTMETPA.
2 JlaboparopHass pabora Ne 2. H3mepuTebHBIE 2
npudopsbI 1 Npeodpa3oBaTeIn.
WN3mepenne  2JIEKTpUYECKOM  HAarpy3ku IO
TIOKA3aHUSIM CYCTYHKA DJICKTPHYCGKON SHEPTHH




Jlabopatopnas pabora Ne 3. IIpoBeneHue
U3MepPeHHi B 3JIEKTPOIHEPreTHKe.
N3MepeHne akTUBHOM W PEAKTUBHOM MOIIHOCTH

Tpex($a3HOro IEepPEeMEHHOI0 TOKa C IOMOIIBIO
IIUTOBOT'O BaTTMETpPa/BapMeTpa

JlabopaTtopHas pabota Ne 4. KocBeHHOe H3MepeHuUe
MomHocTH. MeToa BOJbTMETPa M amMiepMeTpa
OO6mme TpeboBaHUs K yaéry
anekTposHepruu.Msmepenne AKTUBHOMU
ANEKTPUYECKOM SHEpPIrUH Tpex(da3Horo
NEPEMEHHOTO  TOKa MpPH  HENOCPEICTBEHHOM
BKJIFOUEHUU Tprudopa

yuera aekrpo3nepruu CE301

JlaboparopHass pabora Ne 5. Ha3HaueHue u
HCII0JIb30BaHHE TOKOBBIX IIIYHTOB.
N3mepenne AKTUBHOMU u pEaKTUBHOMN

ANEKTPUUYECKOM SHEPTrUH Tpexha3Horo
MIEPEeMEHHOT0 TOKa MPH BKIOYEHUH Ipubopa yuera
anektposneprun CE302 wuyepe3 u3MepuUTENbHbBIE
TpaHcPOopMaTOPBI TOKA W HATIPSHKCHHUSI

JIaboparopHas pabota Ne 6. YcerpoiicTBo c6opa u
nepenayu aanubix (YCIII).
N3mepenue AKTUBHOU u pEaKTUBHOU

ANEKTPUYECKOU SHEPIUU TpexQazHoro
MIEPEMEHHOT0 TOKa MPH BKIIOYEHUH Ipubopa yuera
anektpodHeprun COT-4TM uepe3 usmepurenbHbIe
TpaHc(hOopMaToOpbl TOKA.

JIaGoparopHas pa6ota Ne 7. MOHMTOPHMHT OTePh
3JIEKTPOIHEPruM. Y YeT aKTUBHOW JIEKTPHUUECKON
SHEPTUM OJHO(A3HBIX MMOTpedUTeENei B
Tpex(a3HBIX YETHIPEXITPOBOIHBIX IETISIX
MIEPEMEHHOTO TOKA.

JlabopaTtopHas padota Ne 8. Jrambl co3xaHusi u
npoextupoBanusi ACKY?J.
Nzyuenne ACKVYD c mepenadeil nHpopmanuu ot

CUYETUMKOB 3JIEKTPUUYECKOM PHEPTUU JI0 YCTPOMCTBA
cobopa ¥ TOATOTOBKM [JaHHBIX U Jainee [0
KOMIIbIOTEpAa  JUCHETYEPCKOTO MyHKTa 10
BBIJICJICHHBIM ITPOBOIHBIM KaHAJIaM CBSI3H

Hroro 3a 4 cemecTp

18

Hrtoro

18
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JlaGoparopHasi padora Ne 1.
XapaKTepuCTHKHU cpeacTB u3Mepenuii U3mepenne akTMBHOM M PeaKTUBHOM
MOII[HOCTH OJHO(A3HOI0 NEPEMEHHOIr0 TOKA ¢ IOMOIIbLIO IIIMTOBOI0 BaTTMETPA,
aMIepMeTpa M BOJIbTMETPA.

Hean:

- M3yYUTh CXEMbl BKJIIOYEHUS HW3MEPUTEIBHBIX IPUOOPOB B OMHO(MA3HBIX IIETIAX
MIePEMEHHOTO TOKA;

- M3YYHTh METOJBI TPSIMOTO W KOCBEHHOTO HW3MEPCHHsI AKTUBHOW M PEaKTHBHOMN
MOIITHOCTH;

- UCCJICAOBATDH BJIIMAHUC BCJIMYHMHBI IMTAOMICTO HAITPSIKCHUA HaA HOTpe6JIeHI/Ie aKTUBHOHU U
PEAKTUBHOW MOIIHOCTH PA3IMYHOTO THITA MOTPEOUTEINEH.

Yka3zaHus 1o TexHUKe 0€30NMaCHOCTH
VYkazaHus 1o TeXHUKe O€30MacCHOCTH MPH BBITIOJIHEHUH JTa00PATOPHBIX padOT MPUBEICHBI
B MPUJIOKEHUU A.

Yka3zanus no MPOBEACHUIO IKCIIEPUMEHTA

1. Y6enutcs B OTCYTCTBUM MUTAHMS CTEHA (aBTOMaTH4YecKuid BeIKItodarenb QF 1 Mmomyss
IUTAHUS CTEHAA JOJKEH OBbITh OTKIIFOUEH ).

2. Cobpatb cxeMmy J1a0OpaTOpPHBIX HCIBITaHUM, mpeacraBieHHyo Ha puc. 1.1. Cxema
CONECPKUT Tpex(asHbli MCTOYHMK MNHUTaHUS S (MoAylb Tpex(a3HOH ceTH), NOoJaroIui
HanpsDKeHHe Ha TpexdasHylo Tpymniy CHWIOBBIX TpaHcopmatopoB T, coxaepkaiiyr TpU
onHo(da3HbIX TpaHchopmaTopa (MOAYIb OJHO(DA3HBIX TPAHCPOPMATOPOB) HMEIOLIUX CXEMY
coeIuHEHUs OOMOTOK «TpEeyrojibHHK-3Be3/la». B kauectBe ojHO(a3sHOrO mnoTpeduTeNs
UCIIOJNIb3YETCs OcBeTUTENbHAs Harpy3ka HL (Monynb ocBeTuTEIbHON HArpy3KH) € MapajijiesIbHbIM
BKJIIoueHueM Bcex jamn HakanmuBanus HL1, HL2, HL3. Ilutanue ocBeTUTEIbHOW HArpy3KH
ocyIiecTBisieTcs: OT (pa3bl «A» CO CTOPOHBI BTOPUUHOM 0OMOTKHU cuiioBoro Tpanchopmaropa T.
B nens nutanus Harpy3ku BKIoueHbl: amnepmerp PA, BoasT™erp PV, ogHoda3zHblil BarT™METp
PP.

3. BxutounTh nMTaHMe CTEHAAa aBTOMaTWdeckuM BbIKItouatesneM QF1 momyns nmutaHus
creHaa. Haxxath kHONIKY «BKI» BBIKIIIOUATENs MOJYJISI TpeX(a3HOH CeTH.

4. TlokazaHusi U3MEpPUTENbHBIX NPUOOPOB (HANpSIKEHUE, TOK, AKTUBHAS MOIIHOCTD)
3aHectu B Tabmuiyy 1.1. PaccunmTaTh BeTMYMHBI MOJIHOM W peakTUBHON MomHocTH (S u Q),
MOJTyYCHHBIC 3HAYCHHS 3aHeCTH B Ta0bmuiry 1.1.

Tabmwuma 1.1.

U,B LA P, Br S,BA Q, BAp

5. OTKIII0YMTH BBIKIIOYATENIb MOAYNSA Tpex(a3Hoil cetn KHOMKON «OTKID» Ha JMIEBOH
nanenu monyis. [lepeBectn mutanme motpedutens ¢ ornaiiku 220B (kiemma L11) cuioBoro
tpancdopmaropa T Ha ornaiiky 127B (kiemma L12).
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6. BximtounTh BBIKITIOYATETh MOIYIS Tpex(da3Hoit ceTr KHONKON «BKi» Ha ITHIIeBOM
HIAHEJIN MOZYJIS.

7. IlokazaHus H3MEpPUTENBHBIX MPUOOPOB (HANpSKEHUE, TOK, AKTUBHAS MOIIHOCTH)
3aHecTd B TabOaumy 1.1. PaccuntaTh BeIMUYMHBI MOJHOW M peakTHBHON MomHocTH (S u Q),
NOJTydEeHHBIEC 3HAYCHUs 3aHeCTH B Tabmuiy 1.1.

8. OTKIIOYHTH BRIKIIOYATENIh MOYJIA TpeX(ha3sHOU ceTH KHONKOU «OTKID» Ha JIUIIEBOU
MaHeJId MOJTYJIS.

9. Cobpatb cxemy 1a00paTOPHBIX UCIIBITAHUN, IPECTABICHHYIO Ha puc. 1.2. B kauecTBe
Harpy3ku L ucrnosb3yercs MOysib UHAYKTUBHON HArpy3KH € IOCIEA0BATEIbHBIM BKIIOUEHUEM
uHaykTuBHOCTEH L1, L2, L3.

10. BxirounTh BBIKJIFOYATENh MOAYINS Tpex(a3zHOW CeTH KHOMKOH «Bkim» Ha nHIeBOiM
MaHeJId MOTYJIS.

11. Tloka3aHusi U3MEPUTENbHBIX MPHOOPOB (HAMpsHKEHUE, TOK, AKTUBHASs MOIIHOCTH)
3aHecTH B Tabmuiyy 1.2. PaccuuTarh BeNWYMHBI MOJHOW M peakTHBHOW MomHOCTH (S u Q),
MOJTy4YeHHBIC 3HAYEHUS 3aHECTH B Tabnuiy 1.2.
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12. OTKII0YHTH BHIKJIIOYATEh MOAYJIS TpeX(pa3HOU ceT KHOMKON «OTKI» Ha JTUIEBOM
naHenn Moxyis. Ilepesectn nuranue morpebutens ¢ ormaiiku 220B (kimemma L11) cumoBoro
tpanchopmaropa T Ha otnaiiky 127B (ki1emma L12).

Tabmuua 1.2.
U, B I, A P, Bt S, BA Q, Bap

13. BxiIOYUTH BBIKITIOYATENh MOAYIS TpeX(ha3zHOU ceTH KHOMKON «BKi» Ha JHIeBOI
MIAHEJIA MOZYJIS.

14. Tloka3aHusi U3MEPUTENBHBIX MPUOOPOB (HAIPSDKEHUE, TOK, aKTUBHAS MOILHOCTD)
3aHectd B TabOnmiy 1.2. PaccumTarh BeNMYMHBI MOJHON M peakTHBHOW MouHOCcTH (S m Q),
[I0JIy4YE€HHBIE 3HAUEHUS 3aHECTH B Tabnuuy 1.2.

15. OTKII0YHTH BHIKIIIOYATEh MOAYIIS TpeX(Pa3zHOU ceTH KHOMKON «OTKI» Ha JTUIIEBOM
na"eny Moayas. OTKIIOYUTh NMHUTAaHUE CTEHJIa aBTOMAaTWYeCKMM BhIKitodarernem QF1 momyrs
NUTAHUS CTEHJA.

16. Odopmuts oTueT 1o 1abopaTopHoil padote. B oTueTe cnenaTh BBIBOJIBI O BIHSIHUH
BEJIMYMHBI HAIIPSDKEHUS! MUTaHUS Ha OTpeOIeHNe aKTUBHON M PEaKTUBHOM MOILITHOCTH Harpy3Ku
pas3IMYHOro THUIIA.

Conep:xanue oTyeTa
OT4er AOMKEH CONePKaTh:
e Ha3BaHUE paldOTHI;
e 1116 paboThI;
®  KpaTKHE TEOPETHUECKUE CBEICHHUS;
®  ONHCaHHWE HCIIOJIb3YEMOT0 000PYIOBaHHS U MaTEPHAJIOB;
®  TIOPSZOK BBITIOJIHEHUS Pa0OTHI;
e  BBIUMCIIEHUS U 00paboOTKa pe3yIbTaToB;
®  BBIBOJIBL.

KoHnTpoJsbHbIe BONPOCHI

1. Opranu3zanuu yuera 371€KTpOIHEPTHH

2. IlpaBua yuera 3JIeKTpOIHEPIUn

3. YueT akTHBHOM AJIEKTPOIHEPTUN HA AIEKTPOCTAHIIUSIX

4. Yyer akTUBHOMU AJIEKTPOIHEPTUHU B ANEKTPUUECKUX CETIX

5. YuerT 31eKTpOIHEPrHH U MOIIHOCTHU B 3JIEKTPOYCTAHOBKAX MOTpeOuTeneit
6. KoHTpop GamaHca 2JIeKTPHYECKON YHEPTUN Ha AIIEKTPOCTAHIIUSIX

JlaGopaTopnasi pa6ora Ne 2

HN3MmepeHue 3J1eKTPUYECKON HATPY3KH M0 MOKA3AHUAM CUETUYMKA YJIeKTPUYECKOM
JHEPrum
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Hean:

-  H3YYUTh CXEMY MOIKIIOUEHHUS FJIEKTPOHHOTO CUCTYMKA aKTUBHOM 2JICKTPUUECKON YHEPTUH B
0IHO(a3HBIX LETISIX;

- ONpEACNIUTh MOITHOCTD JIEKTPUUCCKON HATPY3KH 10 MOKA3aHUAM CUETYHKA DICKTPHUICCKOM
SHEPTUH.

Yka3zanus o Texuuke 0e30MacHOCTH
VYkazaHus 110 TEXHUKE OE30IaCHOCTH IMPHU BBITIOJIHEHUH JIA0OPATOPHBIX padOT MPUBEICHBI
B IIPWJIO’KEHUU A.

Yka3zaHusi 10 NOPSI/AKY BbINOJIHEHUs PadoThI

1. VOemurcs B OTCYTCTBMM NUTaHUsA CTEHAA (aBTOMaTWyeckwil Bbikimtouarenb QF1
MOJ1yJIsl MUTAHUS CTEH/IA I0JKEH OBITh OTKIIOYEH).

2. CoOpatp cxemy J1abOpaTOpHBIX WCHBITAaHWW, PEJCTaBIeHHYIO Ha puc. 2.1. Cxema
CONCPXKHUT Tpex(a3zHbld HCTOYHUK MNUTAaHUA S (MOIyNdb Tpex(asHOH CeTH),IT0Aar0NIHi
HanpsDKeHHE Ha TpexdasHylo TpyIIy CHWIOBBIX TpaHcopmaropoB T, coaepkamyr Tpu
onHoda3zHbIX TpaHchopMaTopa (MOIYNb OMHO(A3HBIX TPaHCHOPMATOPOB) UMEIOIIUX CXEMY
COCIMHEHUS OOMOTOK «TpEyroJIbHUK-3Be3/la». B kauectBe onHO(a3HOTO moTpeduTeNs
UCIIOJIb3YETCSI OCBETUTENbHAs Harpy3ka HL (Moaysb ocBETUTENBHOM HArpy3KH) € MapajieIbHbIM
BKIJIIOUeHHEeM Bcex namn HakanmuBanus HL1, HL2, HL3. [lutanue ocBEeTUTENbHOI Harpys3ku
OCYyIIECTBIsIETCS OT (pa3bl «A» CO CTOPOHBI BTOPUUYHOM 0OMOTKHM cujioBOrO Tpanchopmartopa T.
B niens nutanus Harpy3Ku BKJIIOYEH OHO(A3HBIN CUeTYHK deKTpudeckoii sneprun P6 tuna CE-

| |
L1 | I 380 B 220B  L11)
A . ——

I
| | |
I , I :
| ! L2 | L2 1278 |
| B -—/E/—Iﬁ—u“ = : I CE101 :
P B - ' ’ |
| | N1 N1 | I |
I I I
——————————— Eof ! . 1|3]als |
| 380 B 220 B : —_——— L
| 1278 |
: ! Ly |
| ! Fxi] xe [ x3
| N2 N2 I :
I
| | |
| 380 B 2208 i , ® ®
' 1278 I |
| | |
: | | xi1f x21 | xa1| !
| N3 N3 :
I | *
(T i
Puc. 2.1

101.

3. BxmarounTh nuraHue CT€HIa aBTOMAaTHYE€CKHUM BBIKIIFOYATCIIEM QFl MOAYJIA IUTAaHUA
creina. Haxarp kHomky «Bxim» BbeIkIouyarens Moayns Tpex@a3zHOM ceTh U B MOMEHT
BO3HHUKHOBCHHUA UMITYJIbCA CBETOAMOAHOTO MHAHUKATOpAa CUCTYHMKA 3aIllyCTUTHh OTCUYET BPCMCHU
(cexyHmomep).

4. OCTaHOBUTH CEKyHJOMEp uepe3 1 MMMYJIbC CBETOIMOJHOTO HMHAMKAaTopa mpudopa
ydera 31eKTpo3Hepruu. [lomydennoe 3HaveRHe Tio 3aHectu B Tabnuiy 2.1.
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5. Hcnonp3ys mepegaToyHOe YMCIO CUETYMKA, PACCUUTATh PACXO]] AJIEKTPUUYECKOM

JHEPrUH 3a JaHHbI MHTepBald BpemMeHu W, paccyMTaTh MOIIHOCTH 3JCKTPHUYECKOM HArpy3KH

Ppacu, 3anectn momydeHHble 3HaueHHss B Tabnumy 2.1. ComocTaBUTh pacyeTHOE 3HAUYCHUE

MOIIHOCTH HArpy3ku Ppacy ¢ HOMHHAIBHOW Prom, OOBSICHUTH BO3MOXHBIC DPA3ITHUUS

HOMUHAJIBHOW U (paKTHUECKON (pacueTHON) MOITHOCTH HArPy3KH.

Tabmuma 2.1.
Tun npubopa yuera T,c dW, Br*u Ppacu, Bt Prom, Bt
AIICKTPOIHEPT UH
CE101 75

6. OTKJIIOYUTH BBIKIIIOYATEIh MOAY/IS Tpex(a3zHoH ceTH KHOMKOW «OTKID» Ha JHIECBOM

MaHCJIn MOIYJIA. OTKII0OYNTh NMUTaHUE CT€HAA aBTOMAaTHYCCKHWM BBIKJIIOYATCIEM QFl MOJIYJIA

nutanus crenga. Opopmuth oTdeT no JadbopaTopHOil padoTe.

Conep:kanue oTyera

OTueT J0IHKEH COepKaTh:

Ha3zBaHHE pabOTHI;

1eb paboTHI;

KpaTKHe TeOpeTUYECKUE CBEJICHHS;

OIMCaHUE UCTIOIb3YEMOI0 000PYA0BaHUS U MaTEPUAJIOB;
MOPSAJIOK BBINOJHEHUS padOThI;

BBIUUCIIEHUS U 00pabOTKa pe3ysIbTaTOB;

BBIBO/IbI.

KoHnTpoJsbHbIe BONPOCHI

Touka u3MepeHus EKTPOIHEPTUN

Touka yueTa 371€KTpOIHEPTHH

Touka MmocTaBKH AINEKTPOIHEPTUN

Touka KOMMepYEeCKOro y4yera 3J1eKTPO3HEPTuu

Tapud Ha 371eKTPOIHEPTHIO0 OJHOCTABOYHBIN (0THOCTaBOUYHBIN TapuQ)

Tapud Ha 71eKTPO’IHEPTUIO ABYXCTAaBOUHBIH (JBYXCTaBOYHBIHN Tapud)

Tapud Ha 351eKTpOIHEPrUIo IBYXCTaBOUHO-TU((DEepeHIINPOBAHHBIN 1O 30HaM CYTOK

(1ByxcTaBoYHO-U(DPepeHInpOBaHHBIN TapU])

PaccuntbiBaTh Tapu¢ Ha 3IEKTPOIHEPrHI0 (PUKCUPOBAHHBIM, AUPPEPEHINPOBAHHBIN 10
30HaM BpeMEeHH, ((PUKCHPOBAaHHBIN 30HHBINA Tapu}, 30HHBIN Tapud)

PaccuntsiBaTh 30HBI BpeMEHHBIE TapU(HbIE

PaccunThiBaTh KOHTPOJIBHBIN Mepro (Ieproabl)

JlaGopaTopnas padora Ne 3
HN3mepenne akTUBHOH M PEAKTHBHON MOIIHOCTH TPeX(a3HOI0 MePEeMEHHOI0 TOKA C
NMOMOIIBI0 HIUTOBOr0 BATTMETPa/BapMeTpa

Hean:

= U3YYUTb OCHOBHBLIC TPHUEMbI pa60TBI C YHUBCPCAJIbHBIM HIUTOBBIM HpI/I60pOM THIIA

DM2436AB,;

= U3YYUTb MCTOABI IPAMOI'O U KOCBGHHOFOSI/BZ’»MGPGHI/IH aKTUBHOM U peaKTHBHOﬁ MOIIIHOCTH B



TpexdazHbIX LEMsX.

Yka3aHusl 10 TeXHUKe 0€30aCHOCTH
VYkazaHus 1o TeXHUKE OE30MaCHOCTH MIPH BHIMOJIHEHUH Ja00paTOPHBIX pabOT MPHUBEIECHBI
B MPUJIOKEHUH A.

Yka3zaHus 10 NOPSIAKY BHINOJHEHUSA PadoThI

1. YO6emurcs B OTCYTCTBHM MNHTaHUs CTeHAA (aBTOMaTW4eckuil BhIKItouaTesnb QF1
MOJTyJISI TUTAHUS CTEH/IA JIOJDKEH OBITh OTKITIOYCH).

2. Cobpatb cxemy Ja00paTOPHBIX UCIIBITAHUM, IPEACTaBICHHYIO Ha puc. 3.1. Cxema
CONEPXKUT Tpex(a3HbIi HUCTOYHMK NHUTAaHUA S (Momynb Tpex(da3HOW CEeTH), IOJAIOIIUI
HanpsDkeHue Ha TpexdasHylo TpyIIy CHIOBBIX TpaHcopmaropoB T, coaepkamiyro TpU
onHodasHbIX TpaHchopmaropa (MOAYIh OAHO(DA3HBIX TpaHCHOPMATOPOB) UMEIOUINX CXEMY
coequHEHUsT OOMOTOK «TpEYrolbHHK-3Be3la». B kauecTBe TpexdazHOro mnorpeduTens
UCIIONIB3YETCSl 1BA MOJYJII OCBETUTENIbHOM Harpy3ku HL (Momynb OCBETHUTENBbHOH Harpy3KkH),
MOJTyYaIONIUX MMHUTAHUE OT BTOPHYHBIX OOMOTOK cuijioBoro tpancopmaropa T uepe3 mMomayinb
W3MEPUTEII MOITHOCTH P, cXxeMa moKIroYeHHsI Harpy3ku — 3Be3ia 0e3 HyJIeBOTro mpoBoja. B

KauyeCcTBE U3MEPUTEII MOUTHOCTH P rcnosnb3yercs yHuBepcalbHbIM H3MEPUTEIbHBIN NpuOop TUNA
DM2436AB.

P
S T e |
Y T | :
| L Iy 380 B 220B L1, I A At
- AT |
: A i ;L2 1278 : | B Bt |
s o 12
: o L3 I Ile WWyar | €1
c - —— I
I Pl N1 N1 | I N N HL HL
I I Lo —d=-=t="=-1r=—=-—t-=---
___________ by ! i o Txalne [xe 7] Fxalxe [ xs
| 3808 2208 |L21! i | : | :
[ 1278 | U | Ly I
! . XXX XX
l I I I
N2 N2 | I Iy
: I |oxit|xen [xat | 1oxn] xet | xan
I 380 B 2208 L31:
: 1278 :
! I
I
| N3 N3 :
! I
I

Puc. 3.1

3. Bkiarounts IHTaHHE CTEHOAa aBTOMATHUYECKHUM BBIKJIIOYATEIEM QFl MOLOYJIA
NUTaHUA CTeHAa. BKIIOUNTh NMUTaHUE MOAYJIA U3MCPUTEIIT MOITHOCTHU. Haxatp KHOIIKY «Bxim»

BBIKJIFOYATEIIs] MOAYJIS TpeXpa3Hoi ceTu.
4.  Ilo moka3aHusIM YHUBEpCAIBLHOTO U3MEpUTENbHOTO ITprbopa P onpenenuth

JeicTByromue 3HaueHus! (pa3HbIX TOKOB, (pa3HBIX HANPSKEHUH, TUHEWHBIX HAIPSDKEHUH,
AKTUBHON MOIIHOCTH Kax/10# (ha3bl 1 cyMMapHOil TpexdazHoi MOUTHOCTH. Pe3ynbTaThl
U3MepeHuii 3anecTu B Tabmuiry 3.1.

5. [Io w3MepeHHBIM 3HAYEHUSAM TOKOB W HANPSKEHWHW OINPENECINTh PACUYETHYIO
MOIIIHOCTh HAarpy3Kd, IIOJIY4YEHHbIE pe3yJlbTaThl 3aHecTH B Tabmuiy 3.1, COMOCTaBUTH
MIOJIyYEHHBIE PE3YIIBTAThI C U3SMEPEHHBIMH.

6. OTKIIOUUTH BBIKJIIOYATENh MOAYNS Tpexda3zHoW ceTn KHONMKOM «OTKII» Ha JIHULEBOH
ITaHEIIU MOMYJISL.
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7. Ilo yka3zaHusAM NpenogaBaTells UCKIYUTh OJHY WM HECKOJIBKO JIaMIT HAKaJIMBAHUS
W3 Harpy304HOM LIENN I CO3AaHUs HECUMMETPUYHON Harpy3KH.

8. Haxarp kHONKY «BKi1» BBIKIIHOUATENs MOy TpeX(ha3HOM ceTH.

9. Ilo mnoka3aHMAM YHUBEPCAIBHOTO H3MEpPHUTEIbHOrO mnpubdopa P ompenenuth
JecTByOmMe 3HaueHUs] (PasHBIX TOKOB, (Da3HBIX HANPSDKEHUH, JHMHEHHBIX HAIPSDKEHHIM,
AaKTUBHOW MOIIHOCTH Kaxaoi ¢(a3pl u cymMmapHOM TpexdazHoil MomHocTH. Pe3ynbraThl
W3MEpPEHHI 3aHecTH B Tabnuiry 3.1.

10. Ilo u3MepeHHBIM 3HAYEHHUAM TOKOB M HAIPSDKEHUM ONpPENeNuTh pPacyeTHYIO
MOIIHOCTb Harpy3kH, IIOJIyu€HHbIE pe3yibTaThl 3aHecTH B Tabmuyy 3.1, comocTaBUTh
IIOJIy4YEHHBIE PE3YJIbTaThl C U3MEPEHHBIMHU.

11. OTKIIOYUTH BBIKIIOYATENb MO TpeX(a3Hoii ceTn KHOMKON «OTKI Ha JIMIEBOU
ITaHEIU MOJYJISL.

12. CoeauHUTH OONIYIO TOUKY HArpy3KH ¢ KIeMMO# «N» MOIYIIS H3MEPUTEISI MOITHOCTH
JUISL CO3/IaHUS CXEMBbl MOJKIIOUEHHUS] Harpy3Ku: 3Be3/la ¢ HyJleBbIM MpoBojaoM. CaMy Harpysky
OCTaBUTb HECUMMETPUYHOM.

13. HaxaTb kHOIIKY «BKJI» BBIKJIOUaTENs MOAYJIS TpeX(pa3Hoi ceTu.

14. Tlo mnoka3aHMsM YHHMBEpPCAJBHOIO M3MepUTeabHOro mnpubopa P onpenenuts
JeHcTByromue 3HaueHUs (asHbIX TOKOB, (Da3HBIX HANpsDKEHUM, JMHEHHBIX HaIPsDKEHHH,
AKTUBHOW MOIIHOCTH Kaxaoi ¢(a3el m cymmapHOM TpexdazHoil MomHocTH. Pe3ynbraTs
U3MepeHuil 3anectu B Tabauiy 3.1.

15. ITo u3MepeHHbIM 3HAUEHUSIM TOKOB U HAINPSHKEHUHW OIpPENeIuTb PACUETHYIO
MOITHOCTh HArpy3kd, IIOJIyY€HHBIE pE3yJlbTaThl 3aHECTH B Tabmuiy 3.1, comocTaBuUTh

MOJTYYCHHBIC PE3YJIbTAThI C H3MEPCHHBIMH.
Tabmuua 3.1.

Cxema

BKJIFOYCHUS U TUI
Harpy3ku

CummerpuuHas
Harpyska 3-
IIPOBOJIHASI CETh

Hecnmmerpruunas
Harpyska 3-
IIPOBOJIHASI CETh

Hecnmmerprunas
Harpyska 4-
IPOBOJIHAS CETh

la

I A I

lc

Ua

U(]), B Ub

Uc

Uab

Ui B Ube

Uca

Pa

P U3Ms B m Pb

P

Sp

Pa

Ppuc, Bm Py

P

Sp
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16. OTKII0YNTH BBIKITIOUATETh MOAYJIS Tpex(a3zHoi ceTn KHOMKON «OTKI» Ha JINIIEBOU
MaHETH MOJTYJIS.

17. V3mMeHuTh, THUN HArpy3kd C aKTUBHOH (OCBETHUTEIBHOW) HA WHIAYKTUBHYIO B
COOTBETCTBUH C puc. 3.2. B kauecTBe MHIYKTUBHOW HATPY3KH UCIOJIB30BATh 2 MOCIIEIOBATEIHHO
BKITIOYCHHBIX MOJYJISl MHAYKTHBHON Harpy3ku. Cxema BKIIIOYECHHsI — 3Be3/la 0€3 HYJICBOTO
IPOBO/JIA.

— 3Be3/1a 03 HyJIEBOro NpoBOJA.
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Puc. 3.2

18. Haxatp kHONIKY «BKJI» BBIKITIOUaTENst MOAYIS TpeX(da3HON CeTH.

19. Ilo moka3zaHUSIM YHUBEPCAIBHOTO H3MepuTeNbHOro mpubopa P ompenenutsb
JeicTByromue 3HaueHHs (a3HbIX TOKOB, (Da3HBIX HANpPSKEHUI, AaKTUBHOM M PEAKTHUBHOMU
MOIIIHOCTH KaXKI01 (ha3bl M cyMMapHO JUIs TpeXx (a3. Pe3ynabTaTel u3MepeHuii 3aHeCTH B TAOIHILY
3.2

20. Tlo w3MepeHHBIM 3HAYEHHUSM TOKOB M HANpPSDKEHUH OINpPENeNuTh pPacdyeTHYIO
MOITHOCTh HATPY3KU Spacul, 0 U3MEPEHHBIM 3HAUCHHSIM AKTHBHOM M PEaKTHBHON MOIIHOCTH
OTIPENIIUTh PACUETHYIO MOIIHOCTb HATPY3KHU Spacy2, HOTYUEHHBIE PE3YIbTAThI 3aHECTH B TAOIUILY
3.2, conocTaBUTh 3HAYEHUS MOLTHOCTEH Spacul U Spacu2.

Tabmuma 3.2.
I, A U,B Pusu, Bm Qusw, Bap Spacv] , BA Spacu% BA
daza A
®a3a B
®aza C

21. OTKIIOYHTH BHIKIIFOYATETh MOAYIS Tpex(da3zHoW ceTH KHONKOW «OTKID» Ha JIMIIEBOH
naHeym Moayiss. OTKITIOYUTh IMATAHUE MOJYJS U3MEPHUTENs MOIIHOCTH. OTKIIOYUTH MATAaHUE
CTEHJIa aBTOMAaTHYECKUM BBIKJIFOYATEIIEM Qfgl MOJTyJIsl TATaHUSI CTEHIA.



22.  Odopmurs oTder mo jabopatopHOil pabore. B oTuere mpencTaBUTh BEKTOPHBIE
JarpaMMBbl IS UCCIIEYEMBIX PEKHMOB PaOOThI, 00BSCHUTD BIUSHHUE HYJIEBOTO IIPOBO/IA B CXEME
nuTaHus Tpex(}a3Hoil HeCUMMETPUYHON HArpy3Ku

Conep:xanue oT4yeTa
OTueT OIKEH COAePIKATh:
e Ha3BaHHE pabOTHI;
e 11e1b paboThI;
®  KpaTKHE TEOPETHYECKUE CBEIACHUS;
®  OIHMCaHUE UCTIOIB3YEeMOro 000PYAOBaHUS U MaTEPUATIOB;
®  TIOPSAJOK BBIMTOJIHEHUS PA0OTHI;
®  BBIYHCJICHUS U 00pabOTKa pe3yIbTaTOB;

° BBIBOJBI.

KonTpoJibHbIE BOIPOCHI

CueTunK pacueTHbIN (KOMMEPUYECKUI) 3JIEKTPOIHEPTUH (PACUETHBIM CUETUHK)
Touka nu3mMepeHus EeKTPOIHEPTUN

Touka y4eTa 3JIEKTpOIHEPTUH

Touka MocTaBKM JIEKTPOIHEPTUN

Touka KOMMEpPYECKOT0 y4yeTa dJIeKTPOIHEPTUU

Tapud Ha 3EKTPOIHEPTHIO OTHOCTABOYHBIN (0THOCTABOYHBIN TapH()

Tapud Ha 3IEKTPOIHEPTUIO ABYXCTABOUYHBIHN (BYXCTaBOYHBIHN Tapud)

NoookrwnpE

JlabopaTopHas padora Ne 4
H3mepenne akTHBHOI 3JIeKTPUYECKOii JHePrUu TPex(a3HOro NepeMEeHHOr0 TOKA NpH
HeNnocpeACTBEeHHOM BKJIIOUeHMH Npudopa y4yera djaekTpodHeprun CE301

Iesb: U3y4nTh CXEMY MIPSIMOTO MOAKIIOYEHHS TPeX(Pa3HOTo 3JIEKTPOHHOTO CUETUHKA
anektpudeckoi sHepruu tuna CE301.

Yka3aHus 1o TexHuKe 0e30MacHOCTH
VYkazaHus 1o TeXHUKE O€30M1aCHOCTH MIPU BHINOJIHEHUH Ja00paTOPHBIX pabOT NMPHUBEIEHBI
B IIPUJIOKEHUHU A.

Yka3zanus no nopsiAKy BbINOJTHEHUs] pad0oThI

1. VYbenurcs B OTCYTCTBUU NMUTAHUS CTeHJA (aBTOMaTWyeckuil BeIkitoyarenb QF1
MOJTyJIsl IUTAHUSI CTEH 1A T0JIKEH OBITh OTKIIIOUEH).

2. CobpaTth cxeMy J1abopaTOPHBIX UCTIBITAaHUI, IpeAcTaBIeHHYIO Ha puc. 4.1. Cxema
CONEePXKHUT TpexX(a3Hbli HMCTOYHWK TMHTaHUs S (MOZynb Tpexda3zHOW CeTH), MOMAOIIHNA
HanpsDKeHWe Ha TpexdasHylo TpyINIy CHIOBBIX TpaHcopmaropoB T, coaepkamiyro TpU
omHo(a3HbIXx TpaHchopmartopa (MOIYNIb OAHO(A3HBIX TpaHCPOPMATOPOB) HUMEIOIIUX CXEMY
COeIMHEHUs OOMOTOK «TpeyrojbHHK-3Be3Za». B kauecTBe Tpex(da3HOro mnoTpeduTens
UCIIONIB3YETCSl OCBeTUTeNbHass Harpy3ka HL (aBa Momynst OCBETHTENbHOM Harpysku),
MOJIyYaroas MUTaHue OT BTOPUYHBIX 0OMOTOK cuiioBOro Tpanchopmatopa T yepe3 TpexdasHbiii
CUETUYMK DJIEKTpUUECKON sHepruu P3, cxema MOAKIIOYEHMs] Harpy3Kh — 3Be€3[a C HYJIEBBIM
IIPOBOJIOM.
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3. BkimtounTh nmuTaHue CTeHJa aBTOMaTHYECKUM BbikmouateneM QF1 momynst nutaHus
crenga. Haxare kHomky «Bxi» BelKiItouarenss MoAyns Tpex(pa3HOW ceTM U B MOMEHT
BO3HUKHOBEHHUS MMITyJbCa CBETOAMOAHOIO MHIMKATOpa Npubopa yuyera »3JIEeKTPO’HEPTuu
3aIlyCTUTh OTCUET BPEMEHU (CEKyHIOMED)

4. OCTaHOBUTh  CEKyHJIOMEpP IpU  BO3HMKHOBEHMM  CIEAYIOIIEro  HMMITyJbca
CBETOAMOIHOTO MHAUKaTopa cuetunka P3. [Tomyuennoe 3nauenue T 3aHectu B Tabuity 4.1.

5. Hcnonb3ys neperaTo4HOE YMCIO CUETUMKA, PACCUMTATh PAcXo]l 3JIEKTPUUECKOM
9HEPIrHU 3a IaHHBII uHTepBai Bpemenu dW, paccuutath TpexpazHyr MOLUIHOCTD HJIEKTPUIECKOI
Harpy3ku Ppacu o mokazanusim mpudopa yueTa 3JeKTPOIHEPTiH, 3aHECTH MOTy4YEeHHbIC 3HAYCHUS
B Tabmuiy 4.1. ConocTaBuTh pacueTHOE 3HAYEHUE MOIIHOCTH Harpy3ku Ppacu ¢ HOMUHaJIbHON
PHOM, 00BSACHUTD BO3MOXKHBIC Pa3InyKsi HOMUHABHOU U (DaKTH4eCKOil (pacueTHOI) MOIIHOCTH
Harpys3Ku.

6. OTKIIIOYHTH BBIKIIIOYATEIh MOAYIIS Tpex(a3sHOoi ceTu KHOMKON «OTKI» Ha JHIIEBOM
na"eny Moayas. OTKIIOYWTh NUTAHUE CTEH/Aa aBTOMATWYeCKHM BhIKimtouarenem QF1 momyrs
nuTaHus crenaa. OpopMHUTh OTUET 1O J1abopaTopHOii pabore.

Tabmuua 4.1.
Tun npubopa yuera T,C dW, Bm*y Ppacu, Bm Prov, Bm
CE301 150
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Conep:kanue oTyera
OTuer H0KEH CONEpKaTh!
e Ha3BaHUeE paboThl;
e 11e1b paboThI;
®  KpaTKHE TEOPETHYECKUE CBEICHHUS;
®  ONMCAHHUE HCIIOJIb3YEMOT0 000PYA0BaHMsI U MaTEpPHAJIOB;
® [IOPSAJOK BBIIIOJIHEHUS pabOThI;
e  BBIYHCIICHHUS U 00pabOTKa pe3yabTaTOB;
®  BBIBOJBI.

KOHTpOJIbHLIe BOIIPOCHI

1. PaccumThiBaTh KakoM HOHYCTHMBIﬁ KjIaCC TOYHOCTH OHNpPEACICH 1 paCYCTHBIX
CUETYHMKOB aKTHBHOM OHCPIHUU AJI1 HCIPOMBIIIJIICHHBIX OpFaHH3aHHfI?

PaccunTeIBaTh 0COOEHHOCTHU y4€Ta MEKCUCTEMHBIX IIEPETOKOB 3JICKTPOSIHCPIUA
PaccuurniBaTth YUer peaKTHBHOﬁ QJICKTPOSHEPTHHU B DJICKTPOYCTAHOBKAX

PaccuutheiBaTh Tpe60BaHI/I$I K CUCTYHMKaM BHCKTquCCKOﬁ OHCPI'ur

PaccuurtniBaTh CXeMBbI BKIFOUCHUS CUCTINKOB OJICKTPOSHCPIUn

Pacuernbie napaMeTpbl CPEACTB YUCTA IJICKTPOIHCPTUU

S

Jladoparopnasi padora Ne 5
HN3MepeHue aKTUBHOM M PEAKTUBHOM JIEKTPUYECKOI IJHEPIruu Tpex(a3Horo
NMepeMeHHOr0 TOKA NPH BKJIYeHNH npudopa y4dera djiekTpodnepruu CE302 yepes
H3MepHUTeIbHbIEe TPAHC(POPMATOPHI TOKA M HATIPSAKEHHU S

Hesib: M3y4UTH CXEMBI IOJKITFOUEHUS Tpex(a3HOTo cueTdrKa dekTpudeckoid s3Heprun CE- 302
yepe3 U3MepHUTeNbHbIe TpaHC(HOpPMaTOPBI TOKA M HAIIPSKEHHSI B TPEX NMPOBOIHBIX CETSX.

Yka3aHus 1o TexHuKe 0e30MacHOCTH
VYkazaHus 1Mo TeXHUKe 0e30MaCHOCTH MPH BHIMOJIHEHUH Ja00paTOPHBIX pabOT NMPUBEIEHBI
B IIPWJIOKEHUU A.

Yka3zanus no nopsiAKy BbINOJTHEHUsI pad0oThl

1. Y06enurcs B OTCYTCTBUM NMUTaHUS CTeH1a (aBTOMaTH4eCcKuil BoikitouaTesb QF 1
MOJ1yJIsl MUTAHUS CTEH/IA 10JKEH ObITh OTKIIIOYEH).

2. Cobpatb cxeMy 1a00paTOPHBIX UCTIBITAHUH, NIPeJICTaBIEeHHYIO Ha puc. 5.1. Cxema
COJIEPKUT TpeX(Pa3HbIil HICTOUYHUK MUTAHUS S (MOYJIb MUTAHUS CTEH/A), TIOAAIOIIHI
HarnpspKeHUe Ha Tpex(a3Hyro HHIYKTUBHYIO Harpy3Ky L. B kauecTBe Harpy3ku ucnoib3yrorcs 2
NapaJuIeJIbHO BKIFOYEHHBIX MOJYJII MHAYKTUBHON Harpys3ku L, cxema mokiIro4eHus Harpy3Kku
— 3Be371a 0e3 HyeBoro nmpoBoaa. CueTyuk dIeKTpudeckoi sHepruu P1 BkitodeH uepes
u3MepuTenbHble Tpanc@opmatopsl Toka TA1, TA3 u usmepurenbHble TpaHCHOPMATOPHI
HanpsbxeHnus TV1..TV3, pacnonoxxennsie Ha Moayne «TpaHchopmaTopsl
Toka/TpancopmaTopbl HAPSKEHUS.

3. BxirounTh nuTaHue cTeHaa aBTOMaTHYECKUM BbIkItouaTesieM QF 1 monyms
nuTaHus crenaa. HaxaTts kHONKY «BKim» BeIKITIOUYATEN st MOyl TpeX(a3HOM CeTH U B MOMEHT
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BO3HMKHOBEHUS UMITyJIbCa CBETOUOJHOIO MHIMKATOPA 10 aKTUBHOW MOILITHOCTH ITpubopa yueTa
aseKTpo3Hepruu P1 3amycTuTh oTCUET BpeMeHH (CEKYHI0MED).

4. OCTaHOBUTb CEKYHAOMED NPU MOSABIEHUU OYEPETHOTO UMITYJIbCA CBETOIMOIHOTO
WHMKATOpA 10 aKTUBHOW MOIIHOCTH cueTunka P1. [lonmyuenHoe 3nauenue T 3aHecTu B Ta0nHILy
5.1.

S. Hcnonp3ys nepesaToyHoe YUCI0 CYETUNKA, PACCUUTATh PACX0]] AKTUBHOU
3JIEKTPUUECKON SHEPIUU 3a JaHHbIN nHTepBas BpeMeHu dW, paccunTars TpexdasHyro
aKTUBHYIO MOLTHOCTb JIEKTPUUECKOM Harpy3ku Ppacu no nokasanusm npudopa yyera
3JIEKTPOIHEPI UM, 3aHECTH MOJTy4YEHHbIE 3HaUeHUsI B Tabiumy S.1.

6. B MOMEHT BO3HMKHOBEHUS UMITYJIbCA CBETOIMOAHOIO HHAUKATOPA 110
PEaKTUBHOI MOIHOCTH NMpHOOpa yuera 31eKTpodHepruu P1 3anycTuth orcyer BpeMeH!
(cexynmomep).

7. OCTaHOBUTD CEKYHIOMED MPU MOSABIECHUU OYEPETHOTO UMITYJIbCA CBETOIMOIHOTO
MHAMKATOpa 110 peakTUBHON MolHocTH cuetynka P1. [lonydyenHnoe 3nauenue T 3aHecTH B
Tabnumy 5.2.

8. Hcmonp3ys mnepeaaToyHOE YHCIO CUETYMKA, pPACCUUTATh pPacXo]] PEaKTHBHOMH
DeKTpUYecKoil JHepruM 3a JaHHbId wuHTepBad BpemeHun JW paccuutath TpexdasHyro
PEaKTHBHYIO MOIIHOCTH JJIEKTPHUYECKOW Harpy3ku Qp acy mo moka3zaHusiM HpuOopa ydera
3JIEKTPOIHEPIUH, 3aHECTH MOJTyUYEHHbIE 3HaUeHHsI B Ta0auiy 5.2.

Tabnuna 5.1
Cxewma Briroyenusa CE-303 T,c dw, Br*u Ppacu, Bt
TpexdazHas

Tabnuna 5.2
Cxewma Brutouenust CE-303 T, c dW, Bap*u Qpacu, Bap
TpexdazHas

9.  OTKIIIOYHTH BBIKIIOYATEh MOYJIS TpeX(ha3HOM ceTH KHOMKOW «OTKI» Ha JTUIEBOM
na”enau MoayJisi. OTKIIIOYMTh MUTaHUE CTEH/1a aBTOMaTHYeCKUM BbIKitouateneM QF1 momxyms
nuTaHus crenaa. OpopMHUTh OTUET O J1abopaTopHOii padore.
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Conep:xanue oT4yeTa
OT4er A0KEH CONepKaTh:
e Ha3BaHHE pabOTHI;
e 11e1b paboThI;
® KpaTKue TEOPETUUYECKUE CBE/ICHUS;
®  OIHMCaHUE UCTIOIB3YEeMOro 000PYAOBaHUS U MaTEPUATIOB;
®  TIOPSAJOK BBIMTOJIHEHUS PA0OTHI;
e  BBIUMCIICHUS U 00pabOTKa pe3ysIbTaToB;
®  BBIBOJIBL.
KoHnTpoJibHbIE BOIPOCHI

1. Kakoil nmonycTumblil KJIacC TOYHOCTH OIPENENIECH JUIsl PACYETHBIX CYETUYMKOB AKTUBHOM
SHEPrUy AJIs HENPOMBILUIEHHBIX OpraHU3ayi?

2. OcoOeHHOCTH y4eTa MEKCUCTEMHBIX TIEPETOKOB JIEKTPOIHEPTHH

3 VY4er peakTUBHOU 3JIEKTPOIHEPTHH B DJIEKTPOYCTaHOBKAX

4. TpeboBaHust K cueTYUKaM 3JIEKTPUUECKOI 3HEPTUN

5 Cueruynku 903. Tunsl. [IpuHnune! padoTel. Kitaccbl TOUHOCTH.

JlaGopaTopnasi pa6ora Ne 6
HN3MepeHue akTUBHOM M PEAKTUBHOM JIEKTPUYECKOI JHEPIrUU Tpex(a3Horo
NepeMEeHHOI0 TOKA NPH BKJIOYEeHNH Npuldopa ydera diekrpodnepruu CIT-4TM uepe3
H3MepHUTeJIbHbIEe TPAHC(POPMATOPHI TOKA

Henab: n3yunTh cxemy MOAKIIOUEHUS TPeX(a3HOTo 3JIEKTPOHHOTO Mpudopa yuera
anekTposHepruu tuna COT-4TM B Tpex(a3HbIX LensIx MUTaHUs aKTUBHO-UHTYKTHBHOM
Harpys3Ku.

Yka3zaHus 10 TeXHHKe 0€30I1aCHOCTH
VYkazaHus 1o TeXHUKE O€30M1aCHOCTH MPU BHINOJIHEHUH Ja00paTOPHBIX pabOT NMPHUBEIEHBI
B IIPWJIOKEHUU A.

Yka3zaHusi 10 NOPSI/AKY BbINOJHEHUs PadoThI

1. Yb6emutcs B OTCYTCTBMM NHMTaHUS CTeHAa (aBTOMaTHUecKuil BbIKIouatesnbp QF1
MOJIYJISl TUTAHHS CTEH/Ia IOJDKEH OBITh OTKITIOYEH).

2. CoOpatp cxemy J1abOpaTOPHBIX HUCHBITAaHWM, MpeAcTaBiIeHHYI0 Ha puc. 6.1. Cxema
CONCPXKHUT Tpex(a3HbIi MCTOYHMK MNHUTaHUS S (MOAynb Tpexda3zHOW ceTH), MOJAOIINN
HanpsDKeHUE Ha MHIYKTUBHYIO Harpy3Ky L (Moysib MHIYKTHBHOM HArpy3kH) uepes TpexdazHbli
AIIEKTPOHHBIN CUETUMK IIEKTpUUYecKoil sHeprun PY, cxema moakiIroueHusl Harpy3ku — 3Be3jia ¢
HYJIEBBIM TIPOBOIOM.

3. BkiouMTh MUTaHHWE CTEH/A aBTOMAaTWYeCKUM BBIKIIoYareneM QF1 momyns nmuranus
CTEHJIA.

4. Haxarb KHONKY «BKID» BBIKIIHOZTENst MOAYIIs TPEX(HasHOM CeTH.



5. B MOMEHT BO3HMKHOBEHHMS HUMIyJbCa CBETOJUOJHOIO HWHAMKATOpa aKTUBHOU
JIEKTPUUECKON PHEPIUuM 3allyCTUTh OTCUET BpeMeHHU (cekyHaomep). OCTaHOBUTH CEKYHIOMEp
yepe3 1 UMIysIbC CBETOAMOAHOTO MHANKATOpA AKTUBHOM 3JIEKTPUUECKOM 3HEepruu npubopa yyera
anektposHepruu. [lomydennoe 3Hauenue Ti 3aHecTr B Tabmuiy 6.1.

6. Mcronb3ys nepegaToyHoe 4YMCIO CUETYMKA 110 AaKTHBHOM 3JIEKTPUUYECKOW 3HEpruw,
paccyMTaTh pacxoj AaKTUBHOW ajekrpudeckoil sHeprun OW1 3a wunTepBan Bpemenu T,
paccuutaTh Tpex(aszHyl0 aKTUBHYIO Pp acy MOIIHOCTH 3JEKTPUYECKON HArpy3Kd, 3aHECTH
NOJy4EeHHBIE 3HAYEeHUs B Ta0muIty 6.1.

Tabmuny 6.1.

Tun npubopa ydaera COT-4TM

TI, ¢

T2, ¢

dWl1, Bm*y
dW?2, Bap*y
Ppacq, Bm
Quuce Bap

7. IlepeBectn mpubOp ydera B PEKUM OTOOpaKEHUS IOKa3aHUU MOTpedsIeHus
PEAKTUBHOM SJIEKTPUYECKOW 3HEPrMU. B MOMEHT HM3MEHEHUs ITOKa3aHHWM 3allyCTUTh OTCYET
BpeMeHH (cexkyHaomep). OCTaHOBUTh CEKYHIOMEpP B MOMEHT CIEAYIOLIEr0 H3MEHEHHS
noka3anuil. [lonydennoe 3Hayenue T2 3anectu B Tabmuiy 6.1

8. Paccuurtath pacxoj peakTHBHOM dieKTpruueckoi sHepruu dW2 3a nHTepBaia BpeMEHH
T2, paccunTaTh PEAKTUBHYIO MOIIHOCTH 3JIEKTPUYECKON HArpy3ku Qpacy, 3aHEeCTH IMOJy4YEeHHBIE
3HauyeHus B Tabnuiy 6.1.

9. OTKIIOUUTH BBHIKITIOYATETh MOAYJS Tpex(a3zHoil ceTu KHOMKON «OTKI» Ha JHUIIEBON
MaHeTTd MOJTYJISI.

10. OrtTkar0oYnTh NHUTAaHUE CTEHJA aBTOMATHYeCKUM BhIKIrouatesieM QF1 momyrns
MATaHUS CTEH/IA.

11. OdopmuTts otuet no 1abopaTopHO padboTe.
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OT4YeT MOJKEH CoAepKaTh:

Conep:xanue oTyeTa

Ha3BaHUC pa6OTBI;

11e7b PaboTHI,

KpaTKHUE TCOPETUICCKUEC CBEACHUS,

®  OIMCAHUE HCIOJIBb3YEMOIrO 06opyﬂ0ﬁ%HHﬁ U MaTepUasos;



° MOPAIOK BBITIOJTHCHUA p3.60TI:I;
e  BBIYHCIICHHUS U 00pabOTKa pe3yabTaTOB;
®  BBIBOJBI.

KoHnTpoJsbHbIe Bonpockl
CxeMblI BKJIIOUEHHUS CYETYUKOB AJIEKTPOIHEPTUN
DNIEKTPOHHBIN CUETUUK
PacueTHble mapamMeTpbl CPEACTB YUeTa AIEKTPOIHEPTUU
PasmMepHOCTH U IIpaBUIIa OKPYIJICHUS 3HAYEHUN YUYETHBIX IIOKa3aTenen
JuckperHocTh cOopa nHbOpMAITUH
Kommepueckuit yuer 99 na OPD

ouhkwdE

Jladoparopnasi padora Ne 7

VYdeTr aKTUBHOH 3JI€KTPUYECKON SHEprur 0HO(DA3HBIX OTpeOHUTENeH B TpeXPa3HbIX
YETHIPEXIIPOBOAHBIX LIEIAX IEPEMEHHOTO TOKA.

Iesb: U3y4nTh CXEMY MIPSIMOTO MOAKIIOUEHHS TPeX(Pa3HOI0 IEKTPOHHOTO Nprodopa
ydeTa JIEeKTPOIHEPTHH THITA «AJb(a» B Tpex(a3HbIX YETHIPEX MPOBOAHBIX IETIAX MATAHHS
AKTUBHO-VUHIYKTHUBHOU HAIPYy3KH.

Yka3zaHus 10 TeXHHKe 0€30I1aCHOCTH
VYka3aHus 110 TEXHUKE O€30MaCHOCTH MPU BBIIIOJIHEHUH J1a00PAaTOPHBIX padOT MPUBEIEHBI
B IIPWJIOKEHUU A.

Yka3aHus 1no nopsiAKy BbINOJHEHUsS] padoThl

1. YOemurcs B OTCYTCTBHM THUTaHHS CTEHAA (aBTOMAaTHYeCKWil BbIKIouaTesns QF1
MOJYJISl TUTAHUS CTEH/A JOJKEH OBITh OTKIIIOUYEH).

2. CoOpatb cxemy J1aDOpaTOPHBIX HCHBITAHUH, MpencTaBieHHyo Ha puc. 7.1. Cxema
CONIEPKUT Tpex(ha3HbIi HMCTOYHMK NHUTaHUSA S (MOAYNb Tpexda3Hoil CeTH), MOAAIIUN
HanpsDKEHWE Ha 2 TOCHEeAOBaTeNbHO BKIIOUEHHBIX MOIYNS WHIAYKTHUBHOW Harpysku L,
MONTYYaIOLUX MUTAaHUE uepe3 TpeX(a3Hblid ANEKTPOHHBIA CUETUHK IIIEKTpUUYECcKOi sHepruu P4,
cXema MOJIKJIIFOYEHHS] Harpy3KH — 3B€3/1a C HYJIEBBIM ITPOBOJIOM.

3. BxmrounTh muTaHHe CTEHIIa aBTOMAaTHYeCKUM BbIKIoyareneM QF1 momyns nmutanus
CTEeH/Ia.

4. HaxaTs KHOTIKY «BKJI» BBIKITIOUaTeNst MOy Tpexda3Hoil ceT.

5. B MOMEHT BO3HHUKHOBEHHS HMITYJIhCa CBETOJIMOIHOTO WHAMKATOpAa aKTUBHOU
ANEKTPUIECKON SHEPTUH 3aMyCTHTh OTCUET BpeMeHU (CekyHmoMmep). OCTaHOBUTH CEKYHIOMEP
yepe3 | uMIysibe CBETOAMOTHOTO HHANKATOPA aKTUBHOM DJIEKTPUUECKON dHEPTUU pudopa yuera
anekTposneprun. [lomyuennoe 3nauenue Ti13aHectu B Tabmuiry 7.1.

Conep:xkanue oTyera
OT4YeT TOJKEH COAepKaTh:
e Ha3BaHHE pabOTHI;
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e 1116 paboTHI;
®  KpaTKHE TEOPETHYECKUE CBEICHUS;
®  ONHCaHWE UCHOJIB3YEMOro 00OPYIOBAHUS U MaTEPUAJIOB;
®  [IOPSJIOK BHINOJIHEHUS pabOTHI;
®  BBIYMCIICHHUS U 00pabOTKa pe3yabTaTOB;
®  BBIBOJBI.
KonTpoabHbie Bonpochl
1. Tloyemy yaenbHOE CONPOTHBIICHHE TPOBOJIHUKA 3aBUCUT OT pojia Marepuaia?

N

3aBUCHUT JIM YAECJIbHOE COPOTUBIICHUE OT TEMIIEPATYPHI?

3. Kak u3sMeHuTCs HanpspKeHUE Ha YYaCTKE JICKTPUUICSCKOM 1IEH, €CJIM METHYIO ITPOBOJIOKY Ha
3TOM Y4acTKE 3aMEHUTh HUKEJIEBOM?

4, Ha3BaTh U3BECTHBIC BaM METO/IbI ONIPECICHHS COMPOTUBIICHUS pe3rucTopa?

5. Kak »anekTpoHHass Teopus OJIEKTPONPOBOJHOCTH METAIOB  OOBICHSIET MPUPOAY

AIIEKTPUYECKOTO COMPOTUBIICHUS?

6. Ilouemy Hanuuue mpuMeceil B MeTaule MNPUBOIUT K YBEIMUEHUIO YAEIbHOTO
COINPOTHUBIICHUS IPOBOIHUKA?

Jladoparopnasi padora Ne 8
HN3yuyenue ACKYI ¢ nepenaveit HHGOpPMALMHU OT CHETYHUKOB 3JIEKTPUYECKOM
IHEPruu /10 ycTpoiicTBa cO0pa M MOATOTOBKH JAHHBIX H JaJjiee 10 KOMIbIOTEpa
AUCIETYEPCKOro NYHKTA 10 BblJIeJIEHHBIM MPOBOAHBIM KAHAJAM CBSI3H

Heab: B yueOHBIX 1eNsIX ONPEeAeTUTh MaTeprall POBOAHHUKA MTYTEM U3MEPEHHSI €T0
COIIPOTUBJICHUA U BBIYUCIICHUS YACIBbHOT'O COIIPOTUBJICHUA
Teopernyeckas 4acTb

Yka3zaHus 10 TeXHHKe 0€301aCHOCTH
VYkazaHus 1o TeXHUKE O€30M1aCHOCTH MIPU BHINOJIHEHUH Ja00paTOPHBIX pabOT MPHUBEIEHBI
B IIPWJIOKEHUU A.

Yka3aHus 10 NOPAAKY BbINOJTHEHUSI Pa00ThI

Conep:xanue oTyeTa
OT4YeT OJKEH COAepIKaTh:
e Ha3BaHUE PabOTHI;
e 1116 paboThI;
® KpaTKHE TEOPETHYECKUE CBEICHHUS;
®  OMHCaHWE UCTIOIB3YEeMOTro 000PYAOBaHUS U MaTepUATIOB;
®  TIOPSZOK BBITIOJIHEHUS PA0OTHI;
e  BBIUMCIICHUS U 00pabOTKa pe3yIbTaToB;

L BBIBOJIBI.

KoHTpoJsbHbIe BONPOCHI
1. Tlouyemy yaenbHOE CONPOTHBIIEHHE TPOBOIHUKA 3aBUCUT OT pojia Marepuaia?
2. 3aBUCHUT I yJEIbHOE COMPOTUBIICHUE Og fCMHCpaTypr?



3. Kak n3MeHuTcs HanpspkeHUE Ha ydacTKe DJIEKTPUUYECKOM LIEMH, €CIIM MEAHYIO ITPOBOJIOKY Ha
3TOM y4YacTKE 3aMEHUTh HUKEIEBON?

4. Ha3BaTp U3BECTHBIE BaM METO/Ibl OIIPENIEIEHMSI COIPOTUBIIEHUS pe3ucTopa?

5. Kak oanekTtpoHHass TEOpHs  AJIEKTPONPOBOJHOCTH  METAUIOB  OOBACHSET  MPUPOIY
IIEKTPUYECKOTO CONPOTUBIIEHNUS?

6. ITloyemy Hamu4Ke MpUMeECE B METAIIJIC TPUBOIUT K YBEIIMYCHHIO YACITHLHOTO COMPOTHBIICHUS
MPOBOJHUKA?

Cnmcok JuTeparypbl, peKOMeH/1yeMblil K HCII0JIb30BAHNUIO M0 TAHHOW Teme
1. Bacrpakos, B.M. Merponorus: yue6noe mocobue / B.M. BactpakoB. — Momxkap-Oua:
[ToBomxckuil  rocynapcTBeHHbI  yHuBepcurer, 2016. — 288 c¢. Pexum nocryna:
http://biblioclub.ru/index.php?page=book_view_red&book id=461556
2. KpeunoBa I'.JI. OcHOBBI cTaHAapTHU3aIUuH, CePTUMUKAIIUN, METPOJIOTHH: YUEeOHUK I
BY30B. — 3-¢ U3M., nepepad. u gorn. _ M.: FOHUTU — JTAHA, 2015.5 — 671 c. Pexxum nmocryma:
http://biblioclub.ru/index.php?page=book_view_red&book_id=114433

[lepedens AoMOTHUTENBHAS JIUTEPATYPA

1. 3axapoBa, A.I'. I3mepurenpHas TexHUKa : yaeOHOe mocodue / A.I'. 3axapoa. — Kemeporo :
Ky3sI'TY umenu T.®. I'opbaueBa, 2011. — 151 c¢. — Tekcr : 3neKTpOHHBIN // DIEKTPOHHO-
oubanoreynas cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/6679

2. 3axaposa, A.I'. 3MepuTenbHas TEXHUKA U 3JIEMEHTBI CHCTEM aBTOMATHKH : Y4eOHOE
nocobue / A.I'. 3axapoBa, A.E. Mensenes, A.B. I'puropnes. — Kemeposo : Ky3I'TY umenu T.D.
['op6aueBa, 2017. — 126 c. — ISBN 978-5-906969-38-5. — Tekct : 31eKTpOHHBINH //
DIIeKTPOHHO-OUOINOTEUHAS cucTema «Jlanpy» : [caiiT]. — URL:
https://e.lanbook.com/book/105394

HNuTepHeT-pecypcesi:

http://www.biblioclub.ru - 3bC "YHuBepcurerckas Oudbanoreka oHiaiH"

http://www.iprbookshop.ru/ - DnekrponHo- 6ubmmoreunas cucrema IPRbooks

http://elibrary.ru/ - eLIBRARY.RU - HAYYHA I 3JIEKTPOHHASI BUBJIMOTEKA
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http://www.biblioclub.ru/
http://www.iprbookshop.ru/
http://elibrary.ru/

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Tsturopckuit unctutyt (punuan) CKOY

MeToanyeckue yKazaHus

10 BBIMOJHEHUIO KOHTPOJIBHOM paboThI
no pucruruiie «M3MepeHus u y4eT 3JeKTPOIHEPTHi
JUTSL CTYJICHTOB HAIpaBJICHUS TOATOTOBKHU
13.03.02 DneKTposHEepreTHKa 1 JIEKTPOTEXHUKA
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BBEJEHUE

Hacrosimue Mertoauueckue yka3aHus SIBJISIOTCS 33aJaHMEM K KOHTPOJIBbHOH pabore 1o
muciumuinHe  «M3MepeHuss U y4yeT DJJIEKTPOIHEPruu» U IpeJHA3HA4YEeHbl /JIs CTYJEHTOB
HanpasyieHus: noArotoBku 13.03.02 DnexTposHepreTUKa 1 3IEKTPOTEXHUKA THEBHON U 3a04HOMI
dbopm oOyueHus.

IIpu moAroToBke K KOHTPOJIBHOM paboTe HEOOXOIUMO MOATOTOBUTH IPOTOKOJ, KOTOPBIH
OyZeT COOTBETCTBOBaTh TPEOOBAaHUSAM K COACPKAHUIO pabOTBl C  HCIOJIb30BaHUEM
PEKOMEH1yeMOI JIUTepaTypbl U UICTOYHUKOB Internet.

[IpuMeHeHMEe METOIUYECKUX YKa3aHWH MO3BOJSET MHTEHCU(ULIUPOBATh MpPOLECC
U3y4eHHs] MaTepualla, IOMOraeT CTy/IeHTaM MPHOOpEeTaTh HaBBIKU PaOOThI C 00OPYJOBAHUEM U

TEXHUYECKOH JTUTEPATYpPOU.
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Hean: M3yuuTh maTepuan HaCTOSAIIMX METOAMYECKHUX YKA3aHHM, OTBETUTHh HA ITOCTABIICHHBIE
BOINPOCHI M0 TE€MaM M HANTH COOTBETCTBYIOLIME OINPENIEICHUS TPUBEICHHBIX TEPMHUHOB C
HCIIOJIb30BAHHEM HOPMATUBHOM JOKYMEHTALIUU.

dopMupyemMble KOMIIETEHIIUN :

Nunexc DopmMyIIHpPOBKA:
[1K-2 CrnocobeH  aHanuM3MpOBaTh  PEXUMBI  pabOTBI  OOBEKTOB  CHUCTEM
AJIEKTPOCHAOKEHUS

WHnmKatopsl | Y J1-Ap. JleMOHCTpHpYeT MOHUMAaHUE PUHIUIIOB (PYHKIIMOHUPOBAHUS

AOCTHKCHHUA | HhETHKOB 3JIEKTPUICCKON SIHEPTHH U MOIIHOCTH, PHIHKA CUCTEMHBIX YCIIYT
KOMITCTEHITHIA

B pesynbrare 0CBOGHUS NUCIUILTUHBI 00YJaIOUIHICS JOKEH 3HATD:
TEXHOJIOTUH Y4&€Ta IEKTPOIHEPIHH; Ha3HaueHue, Buabl 1 pynkiuu cucreM ACKYD
YMETh!
yCTaHaBJIMBATh OOIIHOCTh U PA3JIMYMsL CUCTEM JIEKTPOIHEPTEeTHKH U IPUMEHIEMOTO
000pyI0BaHUs C LENbI0 (POpMUPOBAHUS YCIOBHIA JJIs1 TOHUMAHUS ITyTEH SHEProcOepeKeHHs U
MOBBIIIIEHUS SHEPTO3((HEKTUBHOCTH.
BIIAJICTh:

HaBBIKAMH 00€eCIIeUueHUs IIapaMeTpoOB PCKUMaA CUCTCMBI SHGKTpOCHa6)KeHI/IH 00BeKTa

KonTposbnas padora Ne 1

3anaua Ne 1 [ToBepka TeXHHUECKUX MPUOOPOB U OCHOBBI METPOJIOTUHU
3amaga Ne 2 M3mepenue Toka U HANPSDKEHUS B TETSX MTOCTOSHHOTO TOKA
3agaua Ne 3 MeToibl ¥ HOTPEIIHOCTH AJIEKTPUUYECKUX U3MEPEHHH

3anaua Ne 4 M3MepeHue akTUBHOM MOIIIHOCTH B LIETISAX Tpex(a3HOro TOKa
3anaua Ne 5 M3MepeHune peakTUBHOM 3HEPTUH B LENAX Tpex(a3Horo Toka
3anaua Ne 6 BeiOop n3aMepuTenbHON anmnapaTypsl

3anaga Ne 7 3MepeHue Toka B LEMAX IEPEMEHHOI0 HECUHYCONIaJIbHOTO TOKa

3agauga Ne 1 [loBepka TeXHHYECKHUX OIPUOOPOB

TexHuuecKuil aMIepMeTp MarHUTOAIEKTPUUECKON CUCTEMBI C HOMUHAJIBHBIM TOKOM [H, 4nciom
HOMHHANBHBIX JeneHuid an = 100 umeer onudpoBaHHBIE JENEHUs OT HYJS JO HOMHUHAIHHOTO
3HAYCHUsI, TPOCTABJICHHBIC HA KAXKIOM TMATOW YaCTH IIKAIBl (CTPEIKH O00ECTOYEHHBIX
aMIIEpPMETPOB 3aHUMAIOT HYJIEBOE MOJIOKEHUE).

[ToBepka TEXHUYECKOTO aMIlepMeTpa OCYIIECTBISIACH OOpPAa3IOBHIM aMIEpPMETPOM TOU ke
CHCTEMBI.

Wcxonnple naHHbIC IS BBITIOTHEHUS 33/1a41 YKa3aHbl B Ta0. 1.

Tabnuna 1 — Yucnossle 3HaueHus 11 3agaun Ne |

En. n3- [Tocnenuss uudpa mmdpa

gl
(]


http://rgr-toe.ru/shop/metr_ei/kr1/#mz1
http://rgr-toe.ru/shop/metr_ei/kr1/#mz2
http://rgr-toe.ru/shop/metr_ei/kr1/#mz3
http://rgr-toe.ru/shop/metr_ei/kr1/#mz4
http://rgr-toe.ru/shop/metr_ei/kr1/#mz5
http://rgr-toe.ru/shop/metr_ei/kr1/#mz6
http://rgr-toe.ru/shop/metr_ei/kr1/#mz7
http://rgr-toe.ru/files_archiv2/001_z1_metrology_i_izm.pdf
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HOTHEL o _ -0,03 +g’0 -0,03 +(;’0 +3’0 -0,04 +%’0 -0,05 +%’0 0,05
[IOTPEIIHOCTD
+0,0 +0,0 +0,0 +0,0 +0,0
— 4 006757 -005-008 5" -007 "7 -002 ",
- 005790 501 %00 406 *00 502008 T90 g 02
7 4 3 5
0:5 25120 15 20 50 10 50 10 (25| 15
H 1: 6 10 |10 20 |15 10 25 15 20 50 25
OMUHAJIbHBI
i A 2: 7 5010 1,0 25 25 20 10 (25 10 50
ToK 3:8 20 15 25 | 10 |50 50 20 |50 20 10
4: 9 15 |25 10 (50 20 | 15 25 15 | 1,0 20

[Tpumeuanue. AOCOJTIOTHASI TOPEITHOCTH B Ta0OJI. 1 yKa3aHa I KasKI0ro
OIM(PPOBAHHOIO JieJIeHU IIKaJIbI I10CJIe HyJid B IIOPAKe UX BO3pacTaHusA, BKII0Yast
HOMUWHAJIbHBIN TOK aMIlepMeTpa.

1. Vkazatrp yciaoBus MOBEPKU TEXHUYECKUX MTPHUOOPOB.

2. OnpenenuTh MONpPaBKU U3MEPEHUH.

3. Iloctpouts rpaduk MOMPaBOK.

4. OnpenenuTh NPUBEICHHYIO MOTPEITHOCTD.

5. YkazaTh, K KakoMy OJFDKaiIIeMy CTaHIapTHOMY KJIacCy TOYHOCTH OTHOCUTCS JAHHBIN
puodop.

Ecnu npubop He COOTBETCTBYET YCTaHOBICHHOMY KJIaCCy TOYHOCTH, YKa3aTh Ha 3TO 0c000.
6. HanmcaTh OTBETHI Ha BOIIPOCHI:

1) Yto Ha3bIBaeTCs U3MEpEeHUEM?

2) Yro Takoe Mepa U u3MepHUTENbHbIN Mpudop? Kak oHu mospazaensiorcs o Ha3HaueHuo?
3) Yro Takoe mnorpemntHocTh? JlaiiTe ompeneneHne abCOMIOTHOW, OTHOCHTEIHBHOU

u HpI/IBeI[eHHOIL/'I IIOTrpEIIHOCTH.

3amaua Ne 2 3mepenne Toka M HapsDKEHHS B TIEMSAX MOCTOSTHHOTO TOKa
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N3mepurenbupiii MexanusMm (M) MarHuTORJIEKTPHYECKOW CHCTEMBl PAacCUMTaH Ha TOK IH
u Hanpspkenue UH ¥ MMeeT LIKaly Ha dy JICJICHUMN.

Taobmauua 3 — Yuciiossle 3HaueHUs Ui 3aga4u Ne 2

En. u3z- [peanocneanss [Mocnennss nudpa mudppa
HanmenoBanue BenuuuH

Mepenust uppammbpa | 0 |1 2 '3 14 5 678 9

Hanpsxerme UM Un MB = 4575 50 100 75 60 1100 75| 80 100
Tox UM I MA = 517,510 10 7,5 15|30 25 40 |50
ucio nenenuit ay nen - 50 75 (100 50 |150 75 100150/ 50 100
0;5 451300 15 200 30 | 60 |25 75 200 100
1,6 90 150 45 20 60 30 50 150 40 15
Hanpsokenne U B 2,7 18|75 50 150 90 150100300 80 | 30

3;8 135225/100 50 120300150 15 160 50
4;9 150 15 1501001150 15 250 30 120 10
0;1 10152010 153,025 30 20 5
6; 2 1,53,0 10 /203,015 25 25 50 15
Tok In A 7;3 2,06,050/3,045 6,050 15 10 05
8; 4 25451550 15 457515 05 1,0
9;5 30750525 30 030,6 7540 20
1. CocTaBUTh CXEMY BKJIIOUEHUS U3MEPUTEIHFHOTO MEXaHU3Ma C IIIYHTOM U JIaTh BBIBOJ ()OPMYIIbI
M.
2. OmpenienuTh MOCTOSTHHYIO H3MEPHUTEIHHOT0 MeXaHn3Ma 110 TOKy C|, BEIMYHHY COTIPOTUBICHUS
HIYHTA I'yd TOCTOSAHHYIO amnepmerpa C'i, eciii 3TUM PUOOPOM HYKHO U3MEPATH TOK [H.
3. OnpenenuTb MOIIHOCTb, MOTPEOIIEMYIO aMIIEpMETPOM ITPH HOMHUHAIBHOM 3HAYEHUH TOKa [H.
4. CocTaBUTh CXEMY BKJIIIOUEHHS MU3MEPUTENBHOIO MEXaHU3Ma C JOOABOUHBIM COMPOTUBICHUEM
U J1aTh BBIBOJ (DOPMYIIBI Ty
5. Omnpenenutb MOCTOSIHHYIO HM3MEPUTENBHOTO MeXaHu3Ma Mo HampsbkeHuto Cuy, BETUYHHY
00aBOYHOTO COMPOTUBIIEHUS Iy U MOCTOSHHYIO BoJbTMeTpa C'u, eciau 3TUM MpHOOpOM HYXKHO
U3MepATh HanpspkeHne UH.
6. OmpenenuTh MOIIHOCTh, MOTPEOIIEMYI0 BOJBTMETPOM TP HOMHHAIBHOM 3HAYEHUH

HanpsokeHus UH.

3anaya Ne 3 MeTopl M OTPELIHOCTH AJIEKTPUUECKUX U3MEPEHU I
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Jlis n3MepeHus CONpOTUBIIEHUSI KOCBEHHBIM METO/I0M HCIIOJIb30BAIMCH J1BA TPUOOpa: aMIIepMETp
Y BOJIBTMETP MarHUTOAIEKTPUYECKOU CUCTEMBI.

M3mepenue conpoTUBICHUS POU3BOAMIOCH Ipu TeMnepatype t°C npubopamu rpymimsl A, b nmnm
B. lanuble npuOOpOB, UX MMOKA3aHUs, a TAKXKe TPyIa NpUOOPOB M TEMIIEpaTypa OKpYKaroIlero
BO3/yXa, [P KOTOPOH NPOU3BOIMUIIOCH H3MEPEHNE CONIPOTUBIICHUS, IPUBEACHBI B Ta0I. 4.

Taonuua 4 — Yuciiossle 3HaYeHU 1A 3a0a4u Ne 3

En. uz- |Illpennocnensss [ocnennss uudpa mudpa

Mepenusi| mubppammbpa 0 1 |2 '3 4|5 6 7 89

HaunmenoBanue BennuuH

B [Ipenen uzmepenus Un B — 300150/ 15 | 75 1300/ 30 300150 75 | 30
o Tok monHOro OTKIOHEHHS | A _ 375/1/1.75/1 1 /3175
cTpenku npudopa npu Un
1 KI1ace TOUHOCTH % - 0,2/05/1,002/05 1010050510
I; 0;5 220140 12 60 240 27 270100 50 | 20
M 1,6 280130 10 70 260 25 180110 60 | 26
¢ Ilokazanue BoiapT™MeTpa U B 2.7 250/120| 8 |65 |210|23 230|140/ 70 | 18
T 3;8 170110 11 75 25028 240120 65 | 22
P 4;9 290150 14 155 200 29 160130 75 | 25
A [Ipenen usmepenus Iu A - 15/301575/03/15/1,5/1,5/0,3| 15
y Tanenue HanpsKEHNA Ha MB - 100/ 95 100140 27 100100100 27 100
33axuMax npudopa npu [H
I T p——— % — 151002/05/10 0,2 10050215
Ie) 0;1 1,0 05/10/ 5 029 9 0504 0,110
M 6; 2 130,712 6 0,18 10 0,6 0,50,15 8
€ Iloka3zanue BosbT™MeETpa I A 7.3 1,1/0,7/1,2 6 0,18/ 10 0,6/0,50,15 8
T 8; 4 151106 4 02411 10 100,17 14
P 9;5 1,413/0,7/35016 13 150803 5
['pynna npubopos — — A'b B A'b B A b B A
Temnepatypa t °C — 10 0 -10/30 10| 0 |25 30 40 10
Ornpenenurs:

1) BenMuMHYy COMPOTHUBIICHUS I'X MO MOKA3aHUSIM MPUOOPOB U HAYEPTUTH CXEMY;

2) BEMUYMHY CONPOTHUBJIEHUS IX C YUETOM CXEMbI BKIIIOUEHUS IPUOOPOB;

3) HaumOousblIMEe BO3MOXKHBIE (OTHOCHUTENBHYIO M a0CONIOTHYIO) TMOTPEIIHOCTH pe3yibTara
M3MEPEHUS 3TOTO CONPOTUBIICHMUS;

4) B KaKuX Mpejaenax HaxoasaTCs ,HeﬁCTBHTeggHBIe 3HAYEHUS U3MEPSIEMOT0 COMPOTUBIICHUS.



3anaua Ne 4 M3MepeHue akTUBHOM MOIIIHOCTH B LIETISAX TPex(a3HOTO TOKa

Jlist u3MepeHust akTHBHOM MOIIHOCTH TPEXITPOBOAHOMN IeNH TpeX(a3HOro TOKa ¢ CUMMETPUIHON
AKTUBHO-MUHIYKTUBHOM Harpy3Kkoil, COEMUHEHHOW 3BE3/10i WU TPEYrOJIbHUKOM, HEOOXOAMMO
BbIOpaTh /1Ba OJJUHAKOBBIX BATTMETPa C HOMUHAJIbHBIM TOKOM [H, HOMUHAJILHBIM HaIpsHDKEHUEM
UH u yuciaom JieiaeHuit mkaibl ag = 150 nen.

Hcxonnblie JaHHBIC IS pEIICHUS 3a/1a41 TPUBECHBI B Ta0I. 7.

Tabmuua 7 — Yuciiossle 3HayeHus Uit 3agaau Ne 4

En. [peanocne [Mocnenss mudpa mudpa

u3- THSIS
HaunmenoBanue BennuuH

mMepe| mudppa | 0 |1 (2 3 4 5 6 7 /8 9

HUs | mudpa

0;5 3060 55 50 32 15 20 25 |35 18

1,6 355560 5530 20 25 20 30 22

MomnocTb et S |kB-A 2:7 25150656036 /25/15|18 25|28
3;8 2045 50 45 5030 50 30 /20|14

4;9 18 4045 4060 3558 35 15 35

0;1 0,7 08 09 0,720,820,88 0,83 0,92 0,84/0,72

6,2 0,720,820,92 0,74 0,83 0,80 0,85 0,90 0,86 0,70

- 7,3 0,740,84/0,73/0,76 0,84/0,810,87 0,88 0,85/0,76
8,4 0,76/0,86 0,75 0,78 0,850,82/0,89 0,86 0,83 0,74

9,5 0,78/0,88 0,71 0,80 0,86 0,84/0,91 0,83 0,74 0,80
daznoe Hanpsokenne Up, B - 127 220 380 220 380|127 380 220 127 127

Koadduunent
MOIIHOCTH COS(]

3Be3 3Be3 Tpe 3Be3 Tpe 3Be3 Tpe Tpey 3Be3 3Be3

Cxema coeIMHEHUA — —
Ja  Jga |yr. | ga | yr. | ga | yr. | T.H | Oa | Ja

IlocnenoBarenbHEIE ooM

OTKH BATT- B ~ |A|/B Cc A B C A B C A
METPOB BKJIFOUEHBI nB/uCluA uB/uCuAluB uC uA uB
B IIpOBOJA
OO6psIB (hazer — — A | B | AB| C BC| A CA/AB B | C

1. ITo naHHBIM BapHaHTa ISl HOPMAJIBHOTO peXXUMa padOThI EMH:
a) HAYEPTUTh CXEMY BKJIIOYEHMSI BATTMETPOB B LIEIIb;
0) 10Ka3aTh, YTO AKTUBHYIO MOIIHOCTH TPEXIPOBOAHOM L1eNH Tpex(a3HOro TOKa MOKHO

NpEaACTaBUTH B BUAC CYMMBI JIBYX ClIaracMbIX;
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B) IOCTPOUTH B MaciiTabe BEKTOPHYIO TMarpaMMy, BbIICTUB Ha HEM BEKTOPHI HANIPSKEHUN

U TOKOB, IOJ1 ICHCTBHEM KOTOPBIX HAXOJATCS MapajuieibHbIe U MOCIeI0BaTEIbHbIE OOMOTKH
BaTTMETPOB;

r) onpeaenuTh MoutHoCcTH P1 u P2, uamepsiemple KaKJIbIM U3 BATTMETPOB;

1) OIPENEIUTh YUCIIO IeJeHUM mKaibl al u a2, Ha KOTOpbIe OTKJIOHSIOTCS CTPEJIKU BATTMETPOB.
2. Ilo naHHBIM BapuaHTa MpH 0OpBIBE OJHOMN (ha3bl IPUEMHHUKA SHEPTHH:

a) HAYEPTUTh CXEMY BKJIIOYEHMSI BATTMETPOB B LIEIIb;

0) mocTpouTh B MacuiTabe BEKTOPHYIO JUarpamMmy, BBIIEIMB Ha HEW BEKTOPHI HAMpPsLKEHUN
U TOKOB, IMOJ JEHCTBUEM KOTOPBIX HAXOMATCS MapajuleJbHBIE U IOCIEOBaTeIbHbIE OOMOTKU
BaTTMETPOB;

B) ornpenenuTb MoHocTd P1 u P2 usmepsieMble Kaxx1bIM U3 BAaTTMETPOB;

T') OIPEIECIUTh YUCIIO JIeTIeHUI Kbl al 1 a2 Ha KOTOpbIe OTKJIOHSIOTCS CTPEJIKU BATTMETPOB.
Pesynbrathl pacueroB 3amnucaTh B Ta0. 8.

[Tpumeuanue. 3anaHHas TPEXNPOBOJAHAS LENb Tpex(pazHOro TOKa IPEICTaBIsET Cco0Oit

COCAMHCHHUEC TPCX HCTIOABHMIKHBIX MAIrHUTHO-HECBA3AHHBIX KaTYIICK.

3agaua Ne 5 M3mepeHue peakTUBHOM 3HEPrHH B LEMIX Tpex(a3Horo Toka

CuMmMeTpHuuHBII TpexdazHbIi IPUEMHUK 3JIEKTPUUECKON IHEPI U COEMHEH 110 CXEME 3Be3/a WK
10 CXEME TPEYTOJIbHUK.

Hanpsioxenue Ha ¢daze npuemnanka Ud.

AKTHUBHOE U MHYKTHBHOE CONPOTHUBIIEHUS (a3 MPUEMHHUKA COOTBETCTBEHHO PABHBI I, X¢.

B nenp nprueMHUKa BKJIIOYEH OJHO3JIEMEHTHBIM CUETYMK AKTUBHOM SHEPrUM AJIsi HU3MEPEHUS
peaktuBHOI sHepruu. [locnenoBarenbHas oOMOTKa CUeTYMKA BKJIIOYEHA B OJUH U3 MPOBOJIOB
Tpexda3HOH 11enH, KaK yKa3aHo B Tabi. 9.

Tabmuna 9 — Yncnossle 3HaueHUS 1714 3a0a4u Ne 5

En. |IIpenmocne [Mocnenuss mudpa mudpa
HaumenoBanue Benuuu H3- AHAA
H Mepen, mappa | 0 |1 | 2 3 4 5|6 |7 8 9
ust mmdpa

Tpey Tpey 3Be3 Tpey 3Be3 Tpey 3Be3 3Be3 Tpey Tpey
r. r. oma | r |jga | T. ga | gma | T.|T.

CxeMa coeTMHEHUI — —

ITocnenoBarensHasg 00

MOTKa - ~ ' B/A A C C B B A A C
CUCTUHKA BKJIFOUCHA B

POBO/T

Bpems t q _ 30 50 | 20 20 | 40 40 30 30 50 30
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da3oBoe HaNpPsIKEHNE B 3 220 380 127 220 220 380|127 220 220 380
Ud

0;5 20 130 | 10 16 |15 25 |15 20 14 20

Acrumroe 1,6 19 29 |11 17 116 24 18 |21 16 14
conpotusiieHue ¢pazer | Om 2;7 18 28 |12 |18 17 23 | 21 22 18 | 16
fo 3;8 17 ' 27 | 13 |19 18 22 24 23 20 18
4;9 16 26 | 14 120 19 21 27 24 22 26

0;1 18 ' 25 15 24 20 30 10 18 28 40

6; 2 19 26 | 16 23 21 29 11 17 27 38

Om 7;3 20 | 27 |17 22 23 |28 |12 16 26 36
8,4 21 128 |18 21 | 24 27 |13 |15 25 31

9;5 22 129 |19 20 | 25 26 |14 | 21 24 | 32

WHyKTUBHOE COTIPOTH
BJICHHE (a3bl X

[IpueMHUK 3JIeKTPUYECKON SHEPTHH padOTaeT HEMPEPHIBHOE BpeMS t.

1. Haueptuth cXe€My BKJIIOUEHHUS CUETUYMKA B COOTBETCTBUM C JIaHHBIMU BapuaHTa, ClejaTh
pPa3METKy T€HEepaTOPHBIX 32KUMOB €r0 0OMOTOK.

2. Onpenenuts nuHEHHOE Hanpspkerue U JmHelHbId Tok D1, koaddumment momrHOCTH cost
u yron ¢.

3. JIns1 3a1aHHOM LIeTH MOCTPOUTH B MacIITa0e BEKTOPHYIO JUarpaMmy, BBIJICIUTH B HEMl BEKTOPHI
HanpsHKEHUs. M TOKa, MOJ JEWCTBUEM KOTOPBIX HAXOMSTCS MapajuiesibHas W MOCJEeA0BaTEIbHAS
OOMOTKH CUETUHKA.

4. Ilonb3ysch BEKTOPHOM IUAarpaMMoi, 10Ka3aTh, YTO CYETUYMK, BKIIFOUEHHBIN MO TaKOH CXEMe,
U3MEPSET PEAKTUBHYIO YHEPTUIO.

Ornpenenuth pacxo]l peakTUBHOW SHEPTUH, YUUTHIBAEMON CUETUMKOM 32 BpeMs t.

5. Ilogcunrats 3a Bpems t peaKTUBHYIO SHEPIHIO BCETO MPUEMHUKA.

6. HaiiTu yncieHHoe COOTHOILIEHUE MEXKY SHEPTHEH, YUUThIBAEMOU CUETUYMKOM, U SHEPTUEH

IMpUCMHHUKA.

3anaga Ne 6 Bei6op usmepurenbHON anmaparypsl

B BBICOKOBOJIBTHOH TPEXMPOBOAHOM 1enH Tpex(a3zHOro TOKa HEOOXOIUMO U3MEPHUThH JINHEHHbIE
TOKH, JTJMHEHHOE HanpsyKeHue, Kod(pUIMEHT MOIIHOCTH IETH U PACcX0J] aKTUBHOM SHEpruu Beeil
LETIH.

[Tonobpate ans »TOW 1LenM JBa HU3MEpPUTENbHbIX TpaHcpopmatopa Toka (MUTT),
JIBa U3MEpUTENbHBIX TpaHchopmaTopa HampspkeHus (MTH) u moakIoYMTh K HUM CIEIYIOLIHe

HU3MCPUTCIILHBIC HpI/I60pLII ABa aMIICpMCTpa BHCKTpOMaFHHTHOﬁ CHUCTCMBI;, OBa OI[HO(I)&BHBIX
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WHAYKIMOHHBIX  CYETYMKA  AKTUBHOM  BSHepruu;  oauH  TpexdaszHeli  (asomerp
AJIEKTPOMATHUTHON WJIM 3JIEKTPOJIMHAMUYECKOW CUCTEMBI; OJIUH BOJIBTMETP 3JICKTPOMArHUTHOM
CUCTEMBI.

Paccrosinue oT TpanchopMaTopa 10 U3MEPUTEIbHBIX PUOOPOB | (IpOBOA MEHBIH, CEUCHHEM S
= 2,5 M M?), HoMuHaIbHOE HanpspkeHue cetd Ul u nuHeiHbni Tok 11 npuBeaensr B Tadi. 10.
Hauepruts cxemy Brmrouennss UTT u UTH B nens, a Takke nokas3aTh MOAKIIOYEHUE K HUM BCEX
U3MEPUTEIBHBIX IPUOOPOB.

Taomuua 10 — YuciioBeie 3HaYeHNA I 3a1a49u Ne 6

En. uz- [peanocneanss [Mocnennss mudpa mudpa
HauMmenoBaHue BennunH
Mepenus nudpammppa | 0 1 | 2 3 4 5 6 7

Homunansnoe Hanpsikenne cetn U1, B — 60005003000 100001500060005003000/1
0;5 40 100 75 | 30 | 20 | 50 150 50
1;6 15 |75 50 | 15 | 25 | 30 100K 30
JIunenusiii Tox |1 A 2:7 30 150/ 75 | 25 30 | 40 200 40
3;8 60 200 40 @ 40 | 15 | 60 250 50
4;9 50 250 60 20 | 40 | 75 100 75
0;1 15 /10 10 | 15 | 20 | 15 |10 20
6; 2 14 |11 /14 | 18 21 |16 12 19
PaccrosiHre OT U3MEpPUTENBHBIX
M 7;3 13 112 15| 19 | 22 | 17 |14 18
pubopoB 10 Tpancdopmaropa |
8; 4 12 |13/ 16 | 20 @ 23 | 18 16 17
9;5 11 114 17 | 16 | 24 |19 8 16

Beimonuutk pazmetky 3axumoB oomotok UTT, UTH, cuetunkoB u dazomerpa. [TokazaTs

3a3emiieHHe BTopuuHbix oomMoTok UTT u UTH.

[Tpumep: Pernienrie OCHOBBI METPOJIOTHH U ANEeKTpudeckue u3Mepenus KontponbHas paboTa
Ne 1 Bapuant 4

3amaua Ne 7 (3amauda Ne 5) M3mepenue Toka B LIETMAX MEPEMEHHOTO HECHHYCOUAALHOTO TOKA

1. B uenp HECUHYCOMAAIBHOTO TOKA BKIIFOUEHBI: aMIIEPMETP MAarHUTOSJIEKTPUUYECKON CUCTEMBbI
Y aMIIepMETP AJIECKTPOIMHAMHUIECKON CUCTEMBI. AMITIEpPMETPHI UMEIOT OJJMHAKOBBIE HOMHUHAIbHBIC
TOKM |l =5 A 1 mKanel ¢ OAMHAKOBEIM HOMHUHAJIBHBEIM YHCIIOM AeiieHuii ag = 100 men.
HaveptuTh cxeMy 1enu 1 onpeAenuTh, Ha KaKOe YHCIIO IEICHUNA KAl OTKIOHUTCS CTPEIKa:

a) MarHUTORJIEKTPUYECKOTO aMIIepMETPa;

0) SIEKTPOAMHAMUYECKOTO aMIIEPMETPa,

€CJIK B ICTIN ITPOXOJUT TOK: 62
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i=1I,+ I, sinat + I, sin(3af + ¥,).

[TocTpouTh B MacmTabe B OJHUX OCSX KOOpIAHMHAT rpaduku 3amanHoro Toka i = f (t) 3a Bpems
OJIHOTO TIEPHO/Ia OCHOBHOM rapMOHUKH TOKA.

3uauenust lo, lim, Iam 1 yroa capura ¢assl TpeThelt rTapMOHUKHU JUISL OTJCIBHBIX BAPUAHTOB JaHbBI
B Tabum. 14.

2. B menb HECMHYCOMJIATHHOTO TOKA BKIIFOUEHBI: aMIIEPMETP JJICKTPOJINHAMUYCCKON CHUCTEMBI
U aMIIEPMETP NETEKTOPHOH (BBIMPSIMUTEIHHON) CHUCTEMBL. AMIIEPMETPHI UMEIOT OJMHAKOBBIC
HOMHUHAJIbHEIE TOKH |7 = 5 AW 1mkanel ¢ 0JMHAKOBBEIM HOMMHAJIBHBIM YHCIIOM aejieHuil oy = 100
Jell.

Ha kakoe 4ucIio eneHuil mKalbl OTKJIOHUTCS CTPEJIKa: a) 3JIEKTPOIMHAMUYECKOTO aMIIepPMETpa;

0) IETEeKTOPHOTO aMIIEPMETPa, €CIIH B IIEMU MTPOXOIUT TOK:
=1, snaf+ I sin(3af + ¥,).

Tab6nuna 14 — Yucnossle 3HaueHU 11 3aga4i Ne 7

Haumenopauue | B m3- | Ipeamocnenuss [Mocnennss nudpa mudpa

BOIHIH mepenns | unppaumdpa 0|1 2 3|4 5 67 8 9
Tox lo B — 05/1,5152,0250,51,0152,025
0;5 45/4,03,53,02,54,0353,0254,0
1;6 404,53,83,23,04,44,0353,04,0

Tok l1m A 2;7 3,53,04,03,4364,2384,0354,2
3;8 3,0254,23,64,0354,4454,03,8
4;9 2,5354,43845384,2364,244
0;1 2,52,0151,0151,020151,020

6; 2 2,025/1814201,218181,22,2

Tox lam M 7;3 151,0201,6125141620222,8
8;4 1,01522251,21615241,83,0

9;5 1,52,0242026181,4251,6 3,2

yroJ casura (assl

N 0 /6| m [m/3/2| o /6|0 | m |n/3
TpeTheil rapMOHUKH

IlepeyeHb OCHOBHOM JIUTEPATYPHI:
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[ToBomkckuil  rocynapcTBeHHbI  yHuBepcurer, 2016. — 288 c¢. Pexum npocryna:

http://biblioclub.ru/index.php?page=book view red&book id=461556
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Ky3sI'TY umenu T.®. I'opbaueBa, 2011. — 151 c¢. — Tekcr : 31neKTpOHHBIH // DIEKTPOHHO-
oubnuoteunas cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/6679

2. 3axaposa, A.I'. I3MeputenbHas TEXHUKA U 3JEMEHTHl CHCTEM aBTOMATUKHU : y4eOHOE

nocobue / A.I'. 3axapoBa, A.E. Mensenes, A.B. I'puropbeB. — Kemeporo : Ky3['TY umenu T.D.
I'opbaueBa, 2017. — 126 c¢. — ISBN 978-5-906969-38-5. — Tekct : smeKkTpoHHBIN //
DIIeKTPOHHO-OUOIMOTEUHAS cucTema «Jlanpy» : [caiiT]. — URL:

https://e.lanbook.com/book/105394.

64


http://biblioclub.ru/index.php?page=book_view_red&book_id=114433
https://e.lanbook.com/book/6679
https://e.lanbook.com/book/105394

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN
OEJJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Tsturopckuit unctutyt (punuan) CKOY

MeToanyeckue yKazaHus

110 OPTaHU3aIUH U TIPOBEICHUIO CAMOCTOSTEIHHON pabOThl 00YJarOIUXCsl
no pucruruiie «M3MepeHus u y4eT 3JeKTPOIHEPTHi
JUTSL CTYJICHTOB HAIpaBJICHUS TOATOTOBKHU
13.03.02 DneKTposHEepreTHKa 1 JIEKTPOTEXHUKA
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Conepxanue

Beenenue

OO0mass xapakTepUCTHKAa CaMOCTOSTENIbHON paboThl 00y4arouierocs
W3YYEeHUU JUCHUILTUHBI «VI3MepeHus U y4eT 3JIeKTPOIHEPTUM»
[Tnan-rpaduk BBITOJHEHUS CAMOCTOSITEILHON PaObOTHI

KoHTpoTbHBIE TOYKH ¥ BHJIBI OTYETHOCTH 110 HUM

MeTtoauueckre peKOMEeHIalluy 10 U3YYEHHUIO TEOPETUYECKOTO
MaTepuaia

Cnucok peKOMEH1yeMOH JINTepaTypsbl.
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BBenenue

CaMocrosiTenbHas paboTa — riaHupyemas yueOHas, yae0HO-HCCIIeI0BaTEeIbCKasl, HAyYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHIIOIHIEMAas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4dacTus (IpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH IIPENOJABATENsl, OCTABISIOLIEM BEYILYIO
pOJIb 32 pabOTOMU CTY/IEHTOB).

CamocrosiTenpHass pabora cTyaeHTOB B BY3e sBisieTcs BaXHBIM BHJIOM YYCOHOW H
HAYYHOU JESATENIbHOCTH CTYICHTA.

Benymas nenp opranuzanuu u ocyuiectBieHus CPC pomkHa coBmajgaTh C LEJBIO
00y4YeHHs CTy/IeHTa — MOArOTOBKOM OakasaBpa ¢ BeiciinM oOpazoBanuem. [Ipu opranuszammm CPC
BaXXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAHOBITCS (POPMHUPOBAHUE YMEHHUS CaMOCTOSITEIbHOMN
paboThl 11 IPHUOOPETEHUs 3HAHUN, HABBIKOB U BOBMOKHOCTH OpPTaHU3allUU YUeOHON U HAYYHOH
JESITEIbHOCTH.

Lenpto caMOCTOSATENLHONM PA0OTHI CTYACHTOB SBISIETCS OBIIAJCHUE (PYHIAMEHTAILHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOH, HCClIe0BaTeNbCKOM  nesitenbHOCTH. CaMocrosiTenbHas pabdoTa  CTYIEHTOB
CIIOCOOCTBYET pa3BUTHIO CaMOCTOSTEIbHOCTH, OTBETCTBEHHOCTM M OpPraHM30BaHHOCTH,

TBOPYECKOTO MOIX0/1a K PEIIEHUI0 MPoodiieM y4eOHOT0 U MPOPECCHOHAIIBHOTO YPOBHSI.
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OO0mas xapakTepucTUKa CaMOCTOATEbHOM PadoThHI 00y4Yarouerocs npu
U3y4YeHUH TUCHUIIIMHBI

«3MepeHus U ydeT eKTPOIHEPTUIDY

CaMoctosiTennpHast ~ paboTa -  [IaHupyemas — ydeOHas,  ydeOHO-
UCCIIeIOBATENbCKAs, HAYTHO-UCCIIEIOBATEIbCKasl pad0Ta CTYICHTOB, BBHITIOTHIEMAs
BO BHEAyJIUTOPHOE (ayAUTOpPHOE) BpeMsl MO 3aJaHUI0 M TPU METOAMYECKOM
PYKOBOJICTBE TperoaaBaTelisi, HO 0e3 €ro HEmoCPEJACTBEHHOTO ydacTusi (mpu
YaCTMYHOM HETIOCPEICTBEHHOM yYaCTHH MPEIOAaBaTeNsl, OCTABISIIOIIEM BEAYIIYIO
pOJIb 32 pabOTOM CTYJIEHTOB).

CamocrosiTenbHas pabora cryaeHToB B BY3e siBisiercs BaHBIM BUIOM
yueOHOI U HayIHOH JIeATEeIBHOCTH cTyieHTa. CaMocTosITeNbHAs padoTa CTYJCHTOB
UTPAET 3HAYUTEIIbHYIO POJIb B PEUTUHTOBOW TEXHOJIOTUH 00y4YeHUs. B CBsI3M ¢ 3TUM,
oOyuenne B BY3e Bkitouaer B cebs /1B, MPAKTUYECKU OJIMHAKOBBIE TIO 00bEMY U
B3aMMOBJIMSIHUIO YaCTH — Mpoliecca 00ydeHus u npoiecca camoooyuenus. [Toatomy
CPC pomxHa ctath 2P hEeKTUBHON U LIeTICHATTPaBICHHOM pab0TOM CTyIEHTA.

K coBpemeHHOMY cCHEelHamUCTy OOIIECTBO TPEIBSIBISIET JOCTATOYHO
IIMPOKHI TIepeueHb TpeOOBaHUM, CPEN KOTOPHIX HEMAJIOBAKHOE 3HAUCHHE HUMEET
HAJIMYKE Y BBIMTYCKHUKOB OINPECICHHBIX CTIOCOOHOCTEN U YMEHHUS CAMOCTOATEIEHO
n00OBIBaTh 3HAHMS W3 PA3IUYHBIX UCTOYHUKOB, CHCTEMATH3UPOBATh MOTYYECHHYIO
uHdopmaluioo, JaBaTh  OIECHKY  KOHKPETHOM  (PMHAHCOBOM  CUTYyaIluHu.
dopmupoBaHUE TAaKOTO YMEHHUS MPOUCXOANUT B TEUEHUE BCETO MEpPHOa 00yUeHUs
Yyepe3 y4acTHe CTYJICHTOB B MPAKTHUSCKHUX 3aHATHSAX, BBITOJHCHHE KOHTPOJIBHBIX
3aJIaHUN ¥ TECTOB, HAITMCAHNE KYPCOBBIX M BBITTYCKHBIX KBATM(DUKAITMOHHBIX Pa0OT.
[Tpu 3TOM camocTosTenbHas paboTa CTYJISCHTOB MTPAET PEIIAIOINIYI0 POJb B X0/
BCEro yueOHOro Imporecca.

Benymas nens opranmzanuu u ocymectsienus CPC momkna coBmamate ¢
b0 00y4YEeHHS CTYACHTa — MOATOTOBKOW CIEIUaNNCTa M 0akajaBpa C BBICIIAM
obOpazoBanuem. [Ipu opranmzanuu CPC BaXHBIM W HEOOXOJAMMBIM YCIOBHEM

CTAHOBSTCS (POPMHUPOBAHNE YMEHUSI CAMOCTOSTEIILHON paOOThI JJIsl MPUOOPETEHUS
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3HAHWM, HABBIKOB W BO3MOXHOCTH OpTaHHM3alMd y4eOHOW ¥ HAydHOU
JIESITETbHOCTH.

dopMBI  CaMOCTOSITeTLHOM  pabOThl  CTYJAEHTOB  pa3HOOOpa3Hbl. B
COOTBETCTBHHU C paboyel MporpaMMou TUCIUIIMHBI TPEAYCMOTPEHBI CIAEAYIONIUE
BUJIBI CAMOCTOSITEIIbHOM Pa0OThI CTY/ICHTA:

- CaMOCTOSTEIBLHOE U3YUYEHUE JINTEPATYPHI;

- CAMOCTOATENBHOE PELICHUE 3314,

- BBITIOJTHEHHE KYPCOBOTO IIPOEKTA.

Lenv camocmoamenvnoz2o uzyueHus Jaumepamypvl — CaMOCTOATEIBHOE
OBJIQJICHUE 3HAHUSMU, OIBITOM UCCIEA0BATEIbCKON IESITETHHOCTH.

3adauamu camOCTOSITENBHOTO U3YUYEHHUS JINTEPATYPHI SIBISFOTCS:

o yTIIyOJICHUE U paclIupeHue TEOPETUIECKUX 3HAHUM;

o dbopMupoBaHUE YMEHHI HCIOJIb30BaTh HOPMATHUBHYIO, IPABOBYIO,
CIIPAaBOYHYIO JOKYMEHTAIUIO U CIIEIUATIBHYIO JIUTEPATYPY;

o pa3BUTHE MO3HABATEIBHBIX CITIOCOOHOCTEN 1 AaKTUBHOCTHU CTY/ICHTOB.

Ienw CamocmoamenbHo20  peuleHus 3a0ay - OBJIAJICHUE
npoeCCHOHAIBHBIMA YMEHUSMH W HaBBIKAMH JCATECIBHOCTH TIO0 TIPOQHUITIO
OyayIieit 1esTeIbHOCTH.

3aoauamu CaMOCTOSTEIIBHOTO PEIICHUS 3a1a4 SIBJISTFOTCS:

o CUCTEMATHU3aLIMS U 3aKPEIUICHUE MOTYyUYECHHBIX TEOPETUUECKUX 3HAHUIN
Y MPAKTUYECKUX YMEHUMN CTYJICHTOB;

o dbopMUpOBaHUE CAMOCTOSITEILHOCTH MBIIUICHUS, CHOCOOHOCTENH K
CaMOpPa3BUTHUIO, CAMOCOBEPIIICHCTBOBAHUIO U CaMOpeaInu3alluu;

o pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM.

Ilenvio camocmoamenvHo2o 6bINOJIHEHUA KOHMPOJAbLHOU padomsl 1O
JTUACIUIIIINHE SIBJISIETCS OBJIaJICHUE byHIaMEHTATBHBIMU 3HAHHUSIMH,
npoecCHOHABHBIMU  YMEHUSIMH W HABBIKAMH JIESATEIBHOCTH M0 TMPOQUITIO,
ONBITOM TBOPYECKOM, UCCIIEOBATEIIBCKON JICSITETbHOCTH.

3aoauamu 1aHHOTO BUIA CAMOCTOSITENILHON pabOThI CTYI€HTA SIBJISIFOTCS:
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o CUCTEMATHU3ALMS U 3aKPEIICHUE MOJYyUYEHHBIX TEOPETUYECKUX 3HAHUI
U MIPAKTUYECKUX YMEHUN CTYJCHTOB;

o yrayOJieHre U pacliupeHue TEOPETUIECKUX 3HAHUM;

o dbopMHpoBaHUEe YMEHUN HCIOJIb30BaTh HOPMATHUBHYIO, IPABOBYIO,
CIIPAaBOYHYIO JOKYMEHTAIUIO U CIIEIUATIBbHYIO JIUTEPATYPY;

o pa3BUTHE MO3HABATEIBHBIX CIOCOOHOCTEH M aKTMBHOCTU CTYICHTOB:
TBOPYECKOU VHULIMATUBHI, CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH W
OpPraHW30BaHHOCTY;

o (bopMHpOBaHHUE CAMOCTOSITENIBHOCTA MBIIUIEHHS, CIIOCOOHOCTEH K
CaMOPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHKIO U CAaMOPEaIN3allNY;

o pPa3BUTHE HCCIIEIOBATEIBCKUX YMEHUI;

o UCIIOJIb30BaHUE MaTepuana, COOpPaHHOTO M TIOJYYEHHOIO0 B XOJE
CaMOCTOATENbHBIX 3aHATHUI HA CEMHHApax, Ha MPaKTUYECKHX M JIabOpaTOPHBIX

3aHATHAX, IIPU HAIITUCAHUU KprOBOfI pa6OTBI.
B pesynbTare OCBOEHHMS AMCLUIUIMHBI (OPMUPYIOTCS CIEAYIOLIMHA MepeueHb IUIaHUPYEMbIX
pe3ynbTaToB OO0y4YeHHS MO AUCHUILIMHE, COOTHECEHHBIX C IUIAaHUPYEMBIMHU pe3yibTaTaMu

OCBOEHUS1 00pa30BaTENbHOMN MPOrpaMMBl:

[Inanupyemslie pe3ysbTaThl
00y4yeHHs 110 TUCLUIUIMHE

Kon, dbopmynupoBka Kon, dopmynuposka (MonyIio0),
KOMIIETEHITHH WHIMKATOpa XapaKkTepU3YIOIINUE TAIbl
(dbopMupoBaHus

KOMHCTGHHHﬁ, HWHJIUKAaTOPOB

3HAaTh: - TEXHOJIOTUHU yUYETa
JIEKTPOIHEPIUH;
Ha3HAYEHUE, BUIBI U
¢ynkuuu cucrem ACKYD
YMeTh: yCTaHABIMBATH
OOIIHOCTb U pa3IHyus
CHCTEM 3JICKTPOIHEPTETUKH U
MPUMEHSEMOT 0
000pyI0BaHUS C 1IETTBIO
(dbopMHUpOBaHUA YCIOBUHN TS
ITOHUMAaHUS ITyTeN
9HEprocOepeKeHus U
TTOBBIIICHUS
9HEProd(pPeKTUBHOCTH.
Bnaners: HaBbIKaMu
o0ecreyeHrs napaMeTpoB

N-41k-2 JemMoHCTpHpPYET
MOHUMAaHHE MTPUHIIUIIOB
(YHKIIMOHUPOBAHUS PHIHKOB
ANEKTPUYECKON SHEPTUU U
MOIIHOCTH, PbIHKA

(IIK-2) CUCTEMHBIX YCIIyT

Crnioco0eH aHanmM3upoBaTh
PEKUMBI pabOTHI 00BEKTOB
CHCTEM DJIEKTPOCHAOKEHUS
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PEKHUMA CHCTEMBI
ANEKTPOCHAONKEHUS 00BEKTA

Kon OO0beM YacoB, B TOM YHUCJIC
eanns Htoropsrit
b eMOI?Iy Bun nesarennHOCTH MPOAYKT Cpencrea u cre KOH;: i | Boero
KOMIIET CTYJICHTOB CaMOCTOSTEIIb TeXHOHOT " pabora ¢
o OIICHKU
EHIUN HOH pabOTHI Ipernoasa
TelleM
4 cemecTp
CaMOCTOSTENRHO Koncnekr CobecenoBanue 9,06 0,34 9,4
€ U3yueHue
JTUTEPATypPHI
IToaroroBka k Koncnekr CobecenoBanue 3,24 0,36 3,6
MPAKTHYICCKUM
3aHATUIM
11K-2 IToaroroBka k Otuer CobecenoBanue 4,86 0,54 54
1a00paTOPHBIM
3aHATUIM
Kontposnbnas Otyer CobecenoBanue 12 2 14
pabora
IToaroroska x KoHcmext CobecenoBanue 3,24 0,36 3,6
JIEKLIMSM
Hroro 3a 4 cemecTp 324 3,6 36
4 cemecTp
CaMOCTOSITEILHO Koncnekr CobecenoBanue
€ U3yueHue 94,74 10,86 105,6
JTUTEPATyPHI
IloaroroBka k Koncnekr CobecenmoBanue
MPaKTUYECKUM 0,54 0,06 0,6
3aHATHSIM
[MoaroroBka k Ortuer CobecenoBanue
1a00paTOPHBIM 1,08 0,12 1,2
3aHATHIM
KonTponbHas Otuer CobecenoBanue 12 1 13
pabota
IloaroroBka k Koncnekr CobecenmoBanue 0,54 0,06 0.6
JIEKIHMSAM
Uroro 4 cemectp 108,9 12,1 121
KoHTpoJibHbIE TOYKH U BUbI OTYETHOCTH 10 HUM
No Bup nestenpsHOCTH CTYIEHTOB Cpoxu KonuuectBo
n/m BBITIOTHEHUS OajuIoB
4 cemecTp
1. [IpakTueckoe 3ansitue Ne 2 6 Henmens 25
2. [TpakTrueckoe 3anstue Ne 5 10 Henensa 15
3. [IpakTnueckoe 3ansitue Ne 7 16 Henensa 15
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Hroro 3a 4 cemecTp 55

HTroro 55

MaxkcruManabHO BO3MOXHBIN Oalil 3a BeECh TEKYIIMI KOHTPOJIb MaKCUMalIbHO BO3MOYKHBIN
0aul 3a Bech TEKYIUMH KOHTpPOJIb YCTaHaBIMBaeTcsi paBHbIM S55. Tekyiee KOHTpPOJIbHOE
MEPOIPUATHE CUYHUTAETCS CHAHHBIM, €CIM CTYIEHT IOJIy4ua 3a Hero He MeHee 60% ot
YCTQHOBJICHHOTO JIJIsl 3TOr0 KOHTPOJS MaKCHUMalbHOro Oaymta. PeitunroBeni —Oam,
BBICTaBJISIEMBbIN CTYACHTY 3a TEKyIlee KOHTPOJIBHOE MEPOIpPUSATHE, CIAHHOE CTYACHTOM B

YCTaHOBJICHHbIE TPAapUKOM KOHTPOJBHBIX MEPONPUATUN CPOKHU, OINPEAESETCS CIEAYIOIUM

obOpazoM:
YpoBeHb BBITIOJIHEHUS! KOHTPOJIBHOTO PeliTunroBeriii 6am (B % OT MaKCUMaIbHOTO
3a/IaHus Oasia 3a KOHTPOJILHOE 3aJJaHue)
OTauYHbIN 100
Xopommii 80
Y 10BIETBOPUTEILHBIN 60
HeynoBieTBopuTeIbHBIN 0

MeToanyecKkue PEKOMEHAANUH 110 U3YYCHHUIO TEOPETUIECCKOI0O MaTepHaJja

CamocrosiTenbHass padoTa CTyACHTa HAYMHAETCA C BHUMATEIBHOTO O3HAKOMIICHHS C
coJiep:kaHrueM yuyeOHOro Kypca.

N3ydenne kaxx10i TeMbl clelyeT HauWHATh C BHUMATEIbHOTO 03HAKOMJICHHS C HA0OpoM
BOMpocoB. OHU OPUEHTHUPYIOT CTYACHTA, MOKA3bIBAIOT, YTO OH JOJDKEH 3HATh MO JAaHHOW TeMe.
Bomnpocs! TeMbI kak Obl HAKJIAABIBAIOTCS HA COOTBETCTBYIOIIYIO TJIaBY M30PaHHOTO Y4eOHUKA UITH
yueOHoro nmocodusi. B utore AOMKHO OBITH SICHBIM, KaKHe BOMPOCHI TeMbI y4eOHOTO Kypca U ¢
KaKol TIIyOWHOUM pacKphIThl B KOHKPETHOM Y4eOHOM MaTepualie, a Kakue BOOOIIEe OMYIIEHBI.
TpeOyeTcst TBOpUECKOE OTHOIICHUE M K CAMOMY COJACPYKAHUIO TUCIIUILIAHEI.

Bormpocsl, cocTaBmsitomue ee cojepanue, 00J1aatoT pa3HON CTENEHbI0 BaXXHOCTH. ECTh
BOMPOCHI, BBIMOJNHSIONMNE (YHKIUIO JOTHUECKON CBSI3KH COAEpKaHMUS TEMBI U BCETrO Kypca,
HMMEIOTCSI BOIIPOCHI ONMCATEIBHOIO UM PA3bICHUTEIBHOIO XapaKkTepa, a TAKKE UCTOPUUYECKOTO
IKCKypca B 00JIacTh M3ydaeMO# JHUCIUIUIMHBL. Bce 3TH BOMPOCH HE COCTaBISAIOT CYTH TOHS-
TUWHOTO, KOHIIENTYaJIbHOTO COACP)KaHUS TEMbI, HO HEOOXOIUMBI JJIS IEJIOCTHOTO BOCIIPHUSATHS
U3y4aeMbIX poOIIeM.

N3ydaemas nucuuiuiiHa UMEET CBOM KaTeropUalbHO-TIOHATHMHBIN armapar. HayuHbie
MOHATUS — 3TO Ta 0a3a, Ha KOTOPOM CTPOUTCS Kaxaas Hayka. [[OHATHS — y3JI0BBIE, OTIOPHBIC
MYHKTHI KaK HAYYHOTO, TaK ¥ Y4E€OHOTO MO3HAHUS, JIOTHUYECKUE CTYIEHH JBIKCHUS B ydeOe OT
MIPOCTOTO K CIIOKHOMY, OT SIBIIEHUS K CYITHOCTH. be3 sicCHOr0 moHnMaHus MOHATUH yueba KpaiiHe

3aTPyAHACTCA, a COACPIKAHUC HpI/IO6p€TGHHT>?( 3HAHUU CTAaHOBHUTCS TYCKIJIbIM, PAaCIlJILIBYATBIM.



CTyneHT AOKeH MOHMMAaTh, YTO CaMOCTOATENbHOE OBJIAJICHUE 3HAHMAMU SIBIISAETCS
TJIABHBIM, OTIPENIEIISIOMUM. Briciias mkosia co3aaeT 11 3TOro He0OOXOAMMBbIE YCIIOBHS, IOMOTaeT
Oynymemy BBICOKOKBAIU(DUITUPOBAHHOMY CHELUAIUCTY OBJIAJIETh TEXHOJIOTHEN
CaMOCTOSITEJILHOIO IIPOM3BOJICTBA 3HAHUM.

B camocrosdrenbHOil paboTe CTyAeHTaM NPUXOAMTCA HCIOJIBb30BaTh JINTEPATYpy
pa3NMYHBIX BUAOB: TIEPBOMCTOYHUKH, MOHOTpaduu, HaydHble COOPHUKH, XPECTOMATHH,
y4eOHUKH, y4eOHBbIE MOCOOMs, KypHalIbl M Ap. M3ydeHue Kypca Mpeanojaraet 3HaKOMCTBO
CTYACHTOB € OOJBIIMM OOBEMOM Hay4yHOH M yueOHOH JuTeparyphl, 4TO, B CBOIO O4YEpelb,
HOPOXk/IaeT HEOOXOJUMOCTb BBIPAOOTKM Yy HHUX palMOHAIBHO-KPUTHYECKOIO IOAXOAA K
M3Y4aeMbIM UCTOUYHUKAM.

UYroObl HE «YTOHYTH» B OIPOMHOM OOBEME PEKOMEHIOBAHHBIX €My ISl M3Y4EHUS
UCTOYHUKOB, CTY/AEHT, MPEX/]E BCEro, JODKEH HAy4YMThCs MPAaBUIBHO HMX uuTaTh. [IpaBuibHOE
YTEHUE PEKOMEH/I0BaHHBIX UICTOUHUKOB ITPEIIIOJIaraeT CjieJOBaHuEe HECKOJIbKUM HECIO0XKHbBIM, HO
BEChbMa I10JIE3HBIM IIPaBUJIaM.

[IpenBapuTenbHbIil MPOCMOTP KHHUIM BKJIIOYAE€T O3HAKOMIIEHHE C TUTYJBHBIM JIMCTOM
KHUTH, aHHOTAlUeH, INpenucioBUeM, orjaBieHueM. Ilpu o3HAaKOMIEHHMM C OIJIaBJICHUEM
HE00XO0/IMMO BBIIEINTh Pa3/ieibl, I1aBbl, naparpadbl, MpeiCcTaBIIAOLINE I BaC HHTEpeC, Oerio
UX TMPOCMOTPETh, HAWTHM MecTa, OTHOCALIMECs K TeMe (ab3aipl, CTpaHUIBI, maparpadsl), u
MO3HAKOMUTHCSI C HUMU B OOIIUX YepTax.

HayuHble u3ganusi COMpOBOXKIAIOTCS Pa3IUYHBIMU BCIIOMOTaTeIbHBIMA MaTepHalaMu —
Hay4YHBIM aIlllapaToM, IO3TOMY Ba)KHO 3HaTh, U3 KAKMX OCHOBHBIX JIEMEHTOB OH COCTOUT, KAKOBBI
ero QyHKIUH.

3HAKOMCTBO C KHMIOM JIydllle BCEro Ha4MHATh C M3y4YEHUS AaHHOTALlUU — KpaTKOM
XapaKTEpUCTHKU KHUTH, PACKPBIBAIOIIIEH €€ COEpKAHNE, UIECHHYIO, TEMAaTHYECKYIO U JKaHPOBYIO
HalpaBJIeHHOCTh, CBEACHUs 00 aBTOpe, Ha3HAYeHHE M JApyrue OCOOEHHOCTH. AHHOTAlUs
MIOMOTaeT COCTaBUTD MPEIBAPUTEIILHOE MHEHHUE O KHUTE.

I'my0xe moHATH coiepKaHue KHUTH MO3BOJISIOT BCTYNUTEIbHAS CTaThsl, B KOTOPOM JaeTcs
OLIEHKAa COZIep)KaHUsl KHHUTH, 3aTparuBaeMoil B Heil mpoOIeMaTuKu, COlepKUTCS HHPOpMAIHs O
KU3HEHHON M TBOpuYecKoil Ouorpadum aBTOpa, BBICKA3BIBAIOTCS MOJEMUYECKHE 3aMEyaHMs,
Pa3bACHSIOTCA OT/AETbHBIE MOJIOKEHUS KHUTH, TAlOTCS KOMMEHTapuu U T.A4. Bor mouemy
3HaKOMCTBO C BCTYIHTEIbHOM CTaThell MpeACTaBIsAETCS OUYEHb BaXKHBIM: OHO IIOMOTAET CTYACHTY
COPHEHTUPOBAThCA B TeKCTe pabOThl, 0OpaTUTh BHUMaHHE Ha ee HauboJiee IICHHbIE U BaXKHbIE
pa3aensbl.

Toii e nenu coaeicTBYeT 3HaKOMCTBO C OTVIaBJICHUEM, NPEIUCIOBUEM, ITOCIECIOBHEM.

BecpbMma MONIE3HBIMH DJIEMEHTaMU HAay4YHOro armrmapara ABJIAKOTCA CHOCKH, KOMMCHTApuHu,
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TaOJIUIIBI, TPaQUKH, CIIUCKU JTUTEpaTypbl. OHU HE TOJIBKO WIIIOCTPUPYIOT OTAEIbHBIC OJI0KEHUS
KHHUTW HUJIK CTaThbH, HO U CaMHU IIO cebe SIBIIIOTCS JOITOJIHUTCIIbHBIM HCTOYHUKOM I/IH(bOpMaI_[I/II/I
JUIA YU TATCIIA.

Ecnu yuraTens 3amHTepecoBalla Kakas-TO BbICKA3aHHAs aBTOPOM MBbICIIb, HE HalleIas
HOJPOOHOT0 OCBEIIEHUS B JAHHOM HMCTOYHUKE, OH MOYKET OOpaTUTbCS K TEKCTY MCTOYHHKA,
YIIOMHHAEMOTO B CHOCKE, JJH0O K UCTOYHUKY, KOTOPbI OH MOKET HAMTH B CIIUCKE JIUTEPATYPHI,
PEKOMEH/I0BAaHHOH aBTOPOM Il CAMOCTOSTEIIbHOTO U3YUCHHS.

Cy1ecTByeT HECKOJIBKO (JOPM BEIECHHUS 3aIIUCEH:

— I1aH (IPOCTOM U pa3BepHYTHIN) — Hanbosee kpaTkas GopmMa 3anucu NPOUYUTaHHOTO,
NpEeCTaBIsIomas CoO0OH TepedeHb BOIMPOCOB, PACCMATPHBAEMBIX B KHHIE WM CTaThe.
Pa3BepHyTHIi TUIaH TpeACTaBIseT co00M Oosnee MOIPOOHYIO 3aMUCh MPOYUTAHHOTO, C
JeTanu3alen OTeNbHbIX MOJI0KEHUI U BBIBOJIOB, C BBIMMCKOM IIUTAT, CTATUCTUYECKUX JIaHHBIX
U T.1. Pa3BepHyThI IUIaH — HEOLEHUMBbI MOMOIIHUK IPH BBICTYIUIEHUM C JOKJIAJ0M Ha
KOHKPETHYIO TEMY Ha CEMHHAape, KOH(PEPEHIINN;

— TE3HUChl — KPATKO CPOPMYIUPOBAHHBIC IOJIOKCHUS, OCHOBHBIC TOJIOKCHUS KHHTH,
ctatbu. Kak mpaBuio, Te3uChbl COCTaBIAIOTCS MOCIE MPEIBAPUTEIILHOTO 3HAKOMCTBA C TEKCTOM
UCTOYHHUKA, NIPH €ro MOBTOPHOM IpouTeHUH. OHM MOMOTaroT 3allOMHUTh U CUCTEMAaTU3UPOBATh
MH(pOpMaIHIO.

CocraBiieHr€ KOHCIEKTOB

Bosbliyto posb B YCBOGHUHM U MOBTOPEHUH MPOMIEHHOIO MaTepualla UrpaeT XOpOUIMH
KOHCIIEKT, COJIepKallliii OCHOBHbIE HJIeW IPOUYNTAHHOTO B YUEOHUKE U YCIBIIIAHHOTO B JIEKIHH.
Koncnekt — 310, 10 CymiecTBY, HaOPOCOK, pa3BEPHYTHIH IJIaH CBA3HOTO paccKasa Mo OCHOBHBIM
BOTIPOCAM TEMBI.

B kakoii-To Mepe KOHCIEKT paccuuTaH (B 3aBUCUMOCTH OT WHIWBUIYaJIbHBIX
0COOEHHOCTEH CTyJeHTa) HE TOJIbKO Ha HMHTEIEKTYalbHYI0 M HSMOILMOHANbHYIO, HO U Ha
3pUTENBHYI0 TaMsTh, MPUYEM TEKCT KOHCIEKTa HEPEIKO AaCCOIMUPYETCS eIle M C TEKCTOM
y4eOHMKA WM 3aluChio JeKIud. [lodToMy jerde 3aloOMHHAETCSl COJEp)KAHHE KOHCIEKTOB,
HalMCaHHBIX pa300pPUMBO, C MOJYEPKUBAHUEM WM BBLACICHUEM DPA3PAIKON KIIOYEBBIX CIOB U
bpas.

CamoOCTOATeNbHO W3YYEHHBIE TEMBI TPEIOCTABIIIOTCS TPETOAABATeNI0 B (dopme
KOHCIIEKTa, 10 KOTOPOMY IIPOMCXOIUT cobecenoBanme. TeopeTnueckue TeMbl Kypea (OTAeTbHbIe

BOHpOCLI), BBIHOCUMBIC Ha CAMOCTOSATCIIBHOC U3YYCHUC, TPCACTABJICHBI HUXKC.

KOHTpOJILHLIe TOYKHU U BUABI OTYETHOCTHU 110 HUM
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B pamMkax peHTHHIOBOM CHCTEMBI YCIIEBAEMOCTb CTYACHTOB IO KaXKIOU
JVCLUIUIMHE OLIEHUBAETCS B XOJ€ TEKYIIEr0 KOHTPOJII M IMPOMEXYTOUHOU
aTTECTALUH.

IIpr npoBeaeHUMM TEKYLIEro KOHTPOJIS PEUTHMHIOBAas OLCHKA 3HAHUU

CTyACHTA OLCHUBACTCA CIICAYIOIIUM O6p330M:

No Bu nesarenbHOCTH CTYIEHTOB Cpoku Konnuect
/1 BBIIIOJIHEHHUS | BOOAJJIOB
4 cemecTp
4. | Ilpaktrnueckoe 3ansitue Ne 3 6 Henens 25
5. | JJaboparopHoe 3ansitue No 3 10 Henens 15
6. | [Ipaktuueckoe 3anstue Ne 8 16 Henens 15

HToro 3a 4 cemectp 55
Hroro 55

MakcumanbHO  BO3MOXKHBIM  Oami  3a  BeCh  TEKYIIMH  KOHTPOJIb
YCTAaHABIMBAETCS paBHbIM S55. Tekyiuee KOHTPOJBHOE MEPOIPHUITHE CUUTAETCA
CIAHHBIM, €CJIM CTYJEHT MOJy4Yus 3a Hero He MeHee 60% OT yCTaHOBJIEHHOTO IS
ATOTO KOHTPOJISI MaKCHUMaldbHOTO Oamia. PeWTHHTOBBIM 0asi, BBICTABISIEMbIN
CTYIEHTY 3a TEKyIlee KOHTPOJBHOE MEpPOIPUATHE, CHAHHOE CTYIAEHTOM B
YCTaHOBJIEHHbIE TPa(UKOM KOHTPOJIBHBIX MEpPONPUATUN CPOKH, ONpeleseTcs

CJIEAYIOIINM 00pa3oM:

PeiitunroBsiit 6amn (B % ot
YpoBEeHB BBITIOJHEHUS KOHTPOJIBHOTO
MaKCHMaJIbHOTO 0ajuia 3a KOHTPOJIbHOE
3aJIaHHs
3a71aHNE)
OTanyHbIi 100
Xopommii 80
Y 10BJIETBOPUTEIIHHBIN 60
HeynoBneTBopuTenbHbI 0

MeTozmqecmle PEKOMEHIANUMA 110 HIYIYCHHUIO TECOPETHIECCKOI'O

MaTepuaJa

CamocrosiTennbHasi paboTa CTylIEHTa HAYMHAETCSd C BHUMATEIBHOTO

O3HAKOMJIEHUS C COJIEpKaHNEM yu4eOHOTo Kypca.
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N3ydenue kaxa0u TEMBI CJIENyET HAUMHATh C BHUMATEIBHOTIO O3HAKOMIIEHUS
¢ HabopoM BoIpocoB. OHU OPUEHTUPYIOT CTYACHTA, MOKA3BIBAIOT, YTO OH JOJIKECH
3HaThb 1O JaHHOM TeMe. Bompockl TeMbl Kak Obl HaKJIaJAbIBAIOTCS Ha
COOTBETCTBYIOIIYIO TJIaBy M30paHHOr0 yueOHHMKA WK Y4eOHOTO nocodus. B urore
JIOJKHO OBITBH SICHBIM, KaKH€ BOIIPOCHI TEMbI y4eOHOTO Kypca U ¢ KaKou TiTyOMHOU
PacKphITBl B KOHKPETHOM Y4e€OHOM Marepuaie, a Kakuhe BOOOIIEe OMYIIEHBI.
TpeOyeTcst TBOpUECKOE OTHOLIEHUE U K CAMOMY COAEPKAHUIO JUCLIUIUIAHBI.

Bormpocsl, cocraBisitoniue ee cojaepiaHue, 00J1aJjaloT pa3HOM CTENEHbIO
BAXXHOCTH. ECTh BOINpPOCHI, BBIMOJHIIONIME (YHKIHUIO JIOTUYECKOW CBSI3KU
COZIEp’KaHMSI TEMBI M BCETO Kypca, HMEIOTCS BOIIPOCHI OIKCATENBHOTO WU
Pa3bICHUTEIILHOTO XapaKTepa, a TakKe HCTOPUYECKOro HKCKypca B 00J1acThb
M3y4aeMOW JUCUUIUIMHBI. BCe 3TH BONMPOCHI HE COCTABISIOT CYTH MOHSA-TUHWHOTO,
KOHIENTYalIbHOIO COJEPXKAHHUA TEMbI, HO HEOOXOAUMBI Ui LIEJIOCTHOTO
BOCIPUATHUS U3Y4aEMbIX TIPOOIIEM.

N3ydaemast TUCIMIUIMHA UMEET CBOM KaTErOPHAIIbHO-TIOHSTUMHBIN anmapar.
Hayunble moHaTust — 370 Ta 6a3a, Ha KOTOPO# CTpoUTCs Kakias Hayka. [loHsTus
— Y3JIOBbI€, OIOpPHBIE NYHKThl KaK HAay4HOro, TaK M Y4YeOHOro IO3HAHMS,
JIOTUYECKUE CTYNECHH JBIKEHUS B yueOe OT MPOCTOrO K CIOKHOMY, OT SIBJICHHS K
CYITHOCTH. be3 sCHOro moHWMaHus TMOHATUNA ydeOa KpaiiHe 3aTpyaHseTcs, a
coJiep>KaHue MPUOOPETEHHBIX 3HAHUN CTAHOBUTCS TYCKJIBIM, PACTIIBIBYATHIM.

CTyneHT HOMKEH MOHMMAaTh, YTO CaMOCTOSTENIBHOE OBJIAJICHUE 3HAHUSAMU
ABJISIETCA TJIABHBIM, OIPENEIAIONIMM. BpICIasg MmKojga CO34aeT I 3TOro
HEOOXOJMMbIE YCJIOBHUS, IOMOTAaeT OyIylleMy BBICOKOKBATU(UIUPOBAHHOMY
CIIELIMAJIMCTY OBJIAJIETh TEXHOJIOTUEN CAMOCTOSITEIIBHOTO IMPOU3BOICTBA 3HAHUM.

B camocTosTensHOM paboTe CTyIEHTaM MPUXOIUTCA HCMOJb30BATh
JUTEPATYPy Pa3IWYHBIX BHUJOB: TIEPBOMCTOYHUKU, MOHOTpaduu, HayIHBIC
COOPHUKH, XpeCTOMAaTHH, YUeOHUKH, yUeOHbIE TOCOOUSI, )KypHaIbI U p. M3yueHnue
Kypca MpeanoiaraeT 3HAaKOMCTBO CTYJIEHTOB C OOJBIIMM OOBEMOM HAay4YHOW U

y4eOHOW JHUTEpaTyphl, YTO, B CBOIO OYEpEelb, MOPOXKIAET HEOOXOIUMOCThH
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BBIDA0OTKM Y HHUX PallMOHAJIbHO-KPUTUYECKOTO TMOJAXO0/Ja K HM3y4aeMbIM
HMCTOYHUKAM.

UToObl HE «YTOHYTH» B OIPOMHOM OOBEME PEKOMEHJOBAaHHBIX €My IS
M3YUYEHUS] UICTOYHUKOB, CTYJICHT, MPEXKJE BCETO, JOJKEH HAYUYUThCS MTPABUIIBHO UX
yuTaTh. l[IpaBWiIbHOE YTEHHWE PEKOMEHJOBAHHBIX HWCTOYHUKOB TPEJIIOIaraet
CJIeIOBaHHE HECKOJIBKUM HECIIOKHBIM, HO BEChbMa IMOJIE3HBIM MPABUIIAM.

[IpenBaputenbHbIi MPOCMOTP KHUTH BKJIFOYAET O3HAKOMIICHUE C TUTYJIbHBIM
JUCTOM KHHUTHU, aHHOTAIlMEH, IpeIucIoBUEM, oryaBieHueM. [Ipu o3HaKoMieHUH ¢
OTJIaBJICHMEM  HEOOXOJMMO  BBIICIUTH  pa3fielbl, TJaBbl, maparpadsl,
MpEACTABIAIONIME JUIsi Bac HMHTEpEC, OErjio uX MNpPOCMOTPETh, HAUTH MecTa,
OTHOCHIIMECS K TeMe (a03a1ibl, CTpaHUIIbI, aparpadsl), 1 TO3HAKOMUTHCS C HUMU B
oOIIKX YepTax.

Haydnble wu3maHusg COMPOBOXKAAIOTCS PA3IMUYHBIMU BCIOMOTATEIbHBIMU
MaTepHualaMi — Hay4YHBIM arllapaToM, IO3TOMY BaXKHO 3HATh, U3 KAKUX OCHOBHBIX
AJIEMEHTOB OH COCTOMT, KAKOBBI €r0 (DYHKITUH.

3HAaKOMCTBO C KHUIOH JIyYllle BCEr0 HAYMHATh C U3YYEHUS AaHHOTALMU —
KpaTKOM XapaKTepUCTUKU KHUTH, PACKPBIBAIOIICH ee cojep:kaHue, HACHHYIO,
TEMaTUYECKYIO M KaHPOBYIO HAIIPaBIEHHOCTh, CBEJCHUS 00 aBTOpe, HA3HAUCHUE U
Jpyrue 0COOCHHOCTH. AHHOTAIIUS IOMOTAET COCTABUTh MPEABAPUTEIILHOE MHEHUE
O KHUT®E.

['myGxe MOHATH coaepKaHWe KHUTU TO3BOJISIOT BCTYNUTENbHAS CTAThs, B
KOTOPOM J1aeTcs OlICHKA COJIep KaHusl KHUTH, 3aTparuBaeMou B Hel MpoOJIeMaTHKH,
cCollepKUTCsT MHGOpMALMs O XU3HEHHOW W TBOpUYecKoil Ouorpaduu aBTOpa,
BBICKA3bIBAIOTCS MMOJIEMUYECKUE 3aMEUAHUS, PA3bSICHSIIOTCS OTAECIbHBIE MOJT0KEHUS
KHUTH, JAIOTCS KOMMEHTapuu U T.J. BOT moueMy 3HaKOMCTBO C BCTYNUTEIbHOM
CTaTb€  MPEJCTaBISIETCS  OYEHb  BAXKHBIM: OHO  IIOMOTAeT  CTYJIEHTY
COPUEHTHUPOBATHCS B TEKCTE pabOThI, 00paTUTh BHUMAaHHUE Ha €€ HauboJee IeHHBIC
Y BOXHBIC Pa3ebl.

Tol e 1Henm COAEHUCTBYET 3HAKOMCTBO C OIVIABJIICHUEM, IPEIUCIOBUEM,

nocjaeciaoBueM. BecbMma MoJie3HBIMU AJIEMEHTAMM HAay4YHOro armapara sBJIAIOTCA
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CHOCKH, KOMMEHTapHH, TaOIUIIbI, TpaQUKU, CIUCKH JUTepaTyphl. OHH HE TOJBHKO
WLTIOCTPUPYIOT OTAENbHBIE MOJIOKEHNUS KHUTH WU CTaThd, HO M caMu MO cede
SIBJISIFOTCS JOTIOTHUTENIbHBIM UCTOYHUKOM UH(POPMAIIUU TSl YATATES.

Ecnu ynratens 3anHTEpecoBaja Kakas-TO BbICKa3aHHAsi aBTOPOM MBICIIb, HE
HaIe/Mas MoApoOHOro OCBEIIEHUS B JAHHOM UCTOYHUKE, OH MOXKET O0OpaTUTHCS K
TEKCTY HCTOYHHKA, YIIOMHUHAEMOI'O0 B CHOCKE, JUOO K HMCTOYHUKY, KOTOPBIA OH
MOXET HaWTU B CIHCKE JUTEPATYPbl, PEKOMEHIOBAHHOW aBTOPOM  JUIA
CaMOCTOSITEJIbHOTO U3yUYECHHS.

CymiecTByeT HECKOJIBKO (POPM BEJIEHUS 3alUCeil:

— 1iaH (IpoCTOM M pa3BEepHYTHIN) — Hambosiee KpaTkasi (opma 3amnucu
MIPOYUTAHHOTO, MPEJICTABIIAIONIAs CO00M MepedeHb BOMPOCOB, pACCMATPUBAEMBIX B
KHUTE WU CTaThe. Pa3BepHyTHIN IJIaH MpeACTaBiIsieT co0oi Oosiee moApoOHYIO
3alUCh MPOYMTAHHOTO, C JACTAIM3ALMEN OTIEIbHBIX IMOJIOKEHHU W BBIBOJOB, C
BBIIIUCKOM UMWTAT, CTATUCTUYECKHX [JAaHHBIX W T.O. Pa3BepHyThIl IUIaH —
HEOIICHUMBI TOMOIIHUK IPHU BBICTYIUIEHUH C JOKJIAJ0M Ha KOHKPETHYIO TEMY Ha
ceMUuHape, KOHPEPEHIINH;

— TEe3UChl — Kparko C(HOpPMYJIUPOBAHHBIE TMOJIOKEHUSI, OCHOBHBIE
MOJIOKEHHS] KHUTW, CcTaTbu. Kak mpaBUilo, TE3UCHl COCTABIISIIOTCS MOCIE
MPEABAPUTEILHOIO 3HAKOMCTBA C TEKCTOM HCTOYHHKA, MPU €ro IMOBTOPHOM
npouTeHur. OHU OMOTaloT 3alIOMHUTh U CUCTEMATU3UPOBATh HHPOPMALIUIO.

CocraBieHue KOHCIIEKTOB

Bonbuiyto pois B YCBOEHUH M TOBTOPEHUH MPOMIEHHOTO MaTepHraia UrpaeT
XOpOIIMIA KOHCHEKT, COJAEPKAIUA OCHOBHBIE WU MPOUYUTAHHOTO B YUCOHHUKE U
YCIBIILIAHHOTO B JIeKIIMU. KOHCIIEKT — 3T0, 10 CyIIeCTBY, HAOPOCOK, pPa3BEpPHYTHIN
IJIaH CBSI3HOT'O PaccKas3a Mo OCHOBHBIM BOMPOCAM TEMBI.

B kakoii-To Mepe KOHCIEKT pacCUMTaH (B 3aBUCUMOCTHU OT UHAUBUIyaIbHBIX
O0COOEHHOCTEH CTYZICHTa) HE TOJIBKO Ha MHTEJUICKTYAJIbHYIO U YMOIIMOHAIBHYIO, HO
Y Ha 3pUTENIbHYIO0 aMATh, MPUYEM TEKCT KOHCIIEKTa HEPEAKO aCCOIMUPYETCS ellle

n C TCKCTOM y‘-Ie6HI/IKa NJIn 3allMChbIO JICKIHH. HOBTOMy JICr4c 3allIOMHMHACTCA
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COJEp>KaHUE KOHCIEKTOB, HAMHCAHHBIX pa300p4YMBO, C TOJYEPKUBAHHEM HIIU
BBIJICTICHUEM Pa3psAKON KIIIOUEBBIX CJIOB U ¢pa3s.

CaMOCTOATEIPHO HM3YYCHHBIC TEMBI MPEIOCTABIAIOTCS TPENOaaBaTeio B
dbopMe KOHCIEKTa, MO KOTOPOMY MPOUCXOAUT cobecenoBaHue. TeopeTHdecKue
TEeMBI Kypca (OTIENBbHBIE BOTPOCHI), BBIHOCUMBIC Ha CAMOCTOSTEILHOE M3y4YCHUE,

MNpCaACTaBJICHBI HUKC.

MeTtoauyeckue yka3aHusi 10 MOATOTOBKE K KOHTPOJILHOH padoTe

KontponpHast pabora — 5TO caMOCTOsITe/IbHAsi IHUChbMEHHas paborta
CTyZleHTa, KOTOpAas JOJKHA ITOKa3aTh HE TOJIBKO €T0 BJIaJIeHUE TEOPETUYECKUM
MaTepuajioM, HO ¥ MPOJIEMOHCTPUPOBATh MPAKTUYECKUE YMEHUs TIPOBOJAUTD
pacyeTsl.

Llenu BRINOJTHEHUS:

o 3aKpenuTh U CHUCTEMATU3UPOBATh TEOpETUUEeCKUe 3HaHUSI U
MpaKTUYEeCKNEe HaBbIKU CTY/IEHTA,;

o Hay4YuTh paboTaTh C JIUTEPATypOu — HU3y4yaTh, AHAJIU3UPOBATH
UH(MOPMAIIMIO U3 HAYUYHBIX UCTOUYHUKOB;

[Tpu BEIMOMHEHNN PAaOOTHI PEATU3YIOTCS CIACAYIOIINE KOMIICTCHITHH:

Kon dopMynUpOBKa
Crniocoben aHaJIM3UPOBATh PEKUMBI paboThI CUCTEM
ANEKTPOCHAOKEHUS O0BEKTOB

[1K-2
N-4nk, OGecnieunBaeT 3a/llaHHBIE TApaMETPbl PEXHMa CHUCTEMBbI

AIEKTPOCHAOKEHHUS 00BEKTA
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MeToaunueckue YKazanud o NOAroTOBKE K IK3aMCHY

W3ydenne qucturinHbl «MI3MepeHne 1 y4eT 2IeKTPOIHEPT Iy 3aBEePIIacTCs
sk3amMeHOM. [1oATroTOBKA K 9K3aMEHY CIIOCOOCTBYET 3aKPETUICHHIO, YTITyOJIeHUIO U
000O0IICHUIO 3HAHUH, TTOJTydaeMbIX, B TpoIlecce OOYUICHHS, a TaKKe MPUMCHEHHIO
WX K PEHICHUIO MPAKTUYECKUX 3a/1a4. | OTOBSACH K 9K3aMeHY, CTYJICHT JIMKBUAUPYET
UMEIOIHECs TTPOOEbl B 3HAHUSX, YIITYOIs€T, CHCTEMAaTU3UPYET U YIIOPSIA0YNBACT
cBom 3HaHHWA. Ha sk3aMeHe CTYOEHT JEMOHCTpUPYET TO, YTO OH TIpHoOpen B
npoiiecce 00y4eHuUs M0 KOHKPETHON y4eOHOM TUCIIUTUIMHE.

Ha xoHCcynpTamum nepes SK3aMEHOM CTYJIEHTOB MO3HAKOMAT ¢ OCHOBHBIMH
TpeOOBAHUSIMU, OTBETAT HA BO3HHUKIIHME y HUX BOMpochkl. [loaToMy mocemieHue
KOHCYJIBTALIMI 0053aTENbHO.

[Ipu moaroToBKE K SK3aMEHy HEO0OXOAMMO UCIIOJIb30BATh KOHCIIEKTHI JICKITUI
Mo JUCHUIUIMHE, y4eOHUKH U ydeOHble mocoOust (M3 CHHCKa OCHOBHOM U
JOTIOTHUTEIPHOW JINTEpPaTyphl) WIIM KOHCHIEKT JUTEPaTyphl, MPOYUTAHHOW I10
yKa3aHUIO MPEMNo/IaBaTelis B TCUCHUE CEMECTpA.

Brauane crmegyer mpocMOTpeTh BeCh MaTepHall IO CIaBaeMOU JAUCIUILINHE,
OTMETUTh JUIsi ceOs TpyaHbie Borpochl. OO0si3aTenbHO B HHUX pa3oOpaThcs. B
3aKJTIOYEHHE €IIIe Pa3 1eJIeCO00Pa3HO MOBTOPUTH OCHOBHBIE TIOJIOKEHHMSI.

Cucremarrdeckasi TIOJTOTOBKA K 3aHATHSAM B TEUCHHE CEMECTpPa TO3BOJIHT

HCII0JIB30BAaTh BPCMA 3K33MGH3HHOHHOI>1 CCCCHUH MJIA CUCTCMaTU3alln 3HAHUU.

Bonpocsl k 3k3amMeny

1. Opranuzanuu y4dera 3JIeKTPOIHEPTUU

2. [IpaBuiia y4yeTa 31eKTpO3IHEPTUH

3. Y4er akTUBHOU 3JIEKTPOIHEPTUU HA JIIEKTPOCTAHIUAX

4, YueT akTUBHOU 3JIEKTPOIHEPTUHU B AIEKTPUUECKUX CETAX

S. Y4er 3JIeKTpO’HEPrMM W  MOIIHOCTH B 3JIEKTPOYCTAHOBKAX
noTpeduTeneu

6. KoHTposnb 6ananca 31eKTpU4ecKoil SHEpTruu Ha SJEKTPOCTAHIIUAX

1. Kontponbs OanmaHca 5SJIEKTPUYECKOM DHEPrUd Ha TMOJACTAHLIMIX U

CCTCBBIX NPCATIPUATHUAX
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8.

['panuna OanaHCOBOW  MPUHAMJICKHOCTH CeTH (WM JAPYTUX

HYHEPrOyCTAHOBOK CYOHEKTOB IHEPTOCUCTEMBI)

9.
CUYCTYHK)

10.
11.
12.
13.
14,
15.
16.

CueTynK pacyeTHBIM (KOMMEpPUECKUM) 3JIEKTPOIHEPIHH (pacueTHbIN

Touka U3MepeHus ANEKTPOIHEPTUU

Touka y4eTa 3JI€KTpOIHEPTUU

Touka MOCTaBKU AIEKTPOIHEPTUU

Touka KOMMEPUYECKOTO y4eTa 3JEKTPOIHEPTUU

Tapud Ha 37IeKTPOIHEPTUIO OTHOCTABOYHBINA (OTHOCTABOYHBIN Tapud)
Tapud Ha 27IEKTPOIHEPTHUIO TBYXCTABOYHBIN (IBYXCTAaBOYHBIN Tapud)
Tapud Ha ’71eKTpO3IHEPTHUIO TBYXCTABOYHO-AU(PPEepEeHIINPOBAHHBIH 110

30HaM CYTOK (JIByXCTaBOYHO-H(depeHINPOBAHHbIN Tapud)

1.

Tapud Ha 37eKTpO3HEPIUI0 PUKCUPOBAHHBIN, U] PEepeHIIPOBaHHBIN

110 30HaM BpeMeHH, ((PUKCUPOBaHHBINM 30HHBIN Tapud, 30HHBINH Tapud)

2.
3.
4.
5.

30HbI BpeMEHHbBIEC Tapu(HbIE

Pacuernbiii nepuos

KoHTponbHbI Iepuo (epuoabl)

Kakoli [OmycTUMBIA KJIacC TOYHOCTH OIPENENECH I PAacUYETHBIX

CUCTUMKOB aKTUBHOM OQHCPIUU HJIs1 HCIIPOMBIIJIICHHBIX OpFaHHBaHHﬁ?

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Oco0eHHOCTH yyeTa MEKCUCTEMHBIX IIEPETOKOB 3IEKTPOIHEPTHU
VY4eTr peakTHBHOM JIEKTPOIHEPTUHU B DJIEKTPOYCTAHOBKAX
TpeOoBaHUs K CUETUYUKAM DJIEKTPUUECKON SHEPTrUU

Cuerunku 93. Tunsl. [Tpununer padotel. Kinaccsl TouHOCTH.

CxeMBbl BKJIIIOUEHHS CUYETUUKOB JIEKTPOIHEPTUHU

DJIEKTPOHHBIN CYETUUK

PacueTHble mapaMeTpsl CPEACTB yUETA HIEKTPOIHEPTUH

Pa3zMmepHOCTh 1 npaBuiia OKPYTJICHNUS 3HAYEHUM YUYETHBIX MOKa3aTelen
JuckperHocTh cOopa uHpopMauu

Kommepueckuii yuer 93 nHa OPD

VYyeT TexHu4YecKkuil (KOHTPOJIbHBIN) SJIEKTPOIHEPTUU

[ToTpebuTenn kommepuecKko HHpopMauu

VY4er TEXHUYECKUX MOTEPh IPU TPAHCIIOPTE NIEKTPOIHEPTUH
OcoOeHHocTH TONy4eHHUsT MHGOpMaluu Ui 1eJied KOMMEpPYECKOTro

ydeTa 3JIEKTPOIHEPTUn

20.
21.
22.
23.
24.
25.

PBIHKaX

26.
217,
28.

Opranuzainus cucteMbl u3MepeHuii u coopa unpopmanuu Ha OPD
Haznauenne u pynkiuun AUUC KYD

Texuuueckue TpedoBanus k AUMC KV sneprun u momHoct Ha OPD
ACKYD noxacranuun

VYerpoiictBo coopa u nepenaun nanubix (Y CILT)

OcobOeHHOCTH yueTa TOTEepPh OJJICKTPOIHEPTUU HA PETUOHAIBHBIX

PacueTHbie criocoObI 3aMeIIeHNs U3MEPUTEITEHON NHHOPMAIIHH.
MOHUTOPHUHT OTEPH U YUETHBIX JAHHBIX.
Opranu3aliioOHHbIE MEPOINPUATHS 10 CHUXKEHUIO KOMMEPUYECKUX
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29. Tlorepu AIEKTPO3HEPTHH B JVHUSX ANIEKTpOIEpeaAUn
(TexHosoruueckuit pacxon snexkrpoanepruu B JIDII)
30. TIlorepm  DNEKTpO’HEPTMH B  CHJOBBIX  TpaHchopmaTopax
(TEXHOJIOTUIECKHUI pacXo dJICKTPOIHEPTHH )
31. Pacxon sHepruu Ha COOCTBEHHBIC HYXIbI TToAcTaHIuK (pacxoa Ha CH)
32. Pacxoj sHepruu Ha XO3SKWCTBEHHBIC HYXKIIbI SHEPTOCUCTEMBI (Pacxo
Ha XH)
33. Pacxon sHeprmm Ha TPOU3BOJCTBEHHBIE HYXIbI DHEPTOCHUCTEMBI
(pacxon Ha ITH)
34. Tpanchopmarop cobctBeHHBIX HY) (TCH)
35. Tpanchopmarop nanpsuxerus (TH) nsmepurensHbIit
36. Tpanchopmatop Toka (TT) nu3amepuTeTbHBIHI

IlepeyeHb OCHOBHOI M TONOJTHUTEILHOM JIUTEPATYPHI, HEOOXOTUMOI 1J151 OCBOECHHS
AUCHUILIHHBI
IlepeyeHb OCHOBHOI JIUTEPATYPHI:

1. Bacrpakos, B.M. Merponorus: yue6Hoe nocobue / B.M. Bacrpakos. — HMomkap-Ona:
[ToBomxckuil rocyngapcTBeHHbIM yHuBepcuteT, 2016. — 288 c. Pexum nocryna:
http://biblioclub.ru/index.php?page=book_view_red&book id=461556

2. KpeutoBa I'.JI. OcHOBBI CTaHmapTH3aIMK, CEPTUPUKANNN, METPOJIOTHH: YUCOHUK st
BY30B. — 3-€¢ 3., nepepad. u gomn. _ M.: KOHUTU — JJAHA, 2015.5 — 671 c. Pexum
noctyna: http://biblioclub.ru/index.php?page=book _view_red&book id=114433

IlepeuyeHb 10NOTHUTENBHOM JIUTEPATYPbI:

1. 3axapoBa, A.I'. 3meputenpHas TexHuka : ydeOHoe mocobue / A.I'. 3axapoBa. —
Kemeporo : Ky3['TY umenn T.®. T'opbaueBa, 2011. — 151 ¢. — Teker : anekTpoHHbIi //
DekTpoHHO-0MOIMOoTeuHast cucteMa «Jlauby : [caitr]. — URL: https://e.lanbook.com/book/6679
2. 3axaposa, A.I'. I3MepuTenbHas TEXHUKA U 3JIEMEHTBI CUCTEM aBTOMATHKH : yueOHOe rmocodue
/ A.I'. 3axapoBa, A.E. Menenes, A.B. I'puropses. — Kemeposo : Ky3I'TY umenu T.O.
['op6auesa, 2017. — 126 ¢. — ISBN 978-5-906969-38-5. — TekcT : 31eKTpOHHBIH //
DneKTpoHHO-O0ubIMoTeunas cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/105394

ITepedyenn y4eOHO-MeTOAUYECKOT0 00eCIIEYCHUSI CAMOCTOAATEIbHOM PadoThI 00y4Yarouxcs
N0 JMCHUIINHE

1. MeToauueckre peKOMEHIalluu AJIs HOATOTOBKU K TPAKTUYECKUM 3aHITHSM.

2. Metoauyecke peKoOMEHIalliy 110 OpraHU3alui CaMOCTOATEIbHOW paboThl CTYJEHTOB.

Ilepeyensb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH «AHTEepHeTY,
HEOOXOIMMBbIX JIJIS 0CBOEHUSI THCIUTLIMHbI

1. http://www.biblioclub.ru -OBC "YHuBepcuterckas OubaroTeka oxai"

2. http://lwww.iprbookshop.ru/ - DnekrponHo- oubnmoreunas cucrema [IPRbooks

3. http://e.lanbooks.com - DnekrponHo-0MbNIMOTEYHAS cucTeMa JIaHb
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