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COAEP KAHHUE

Beenenue

[{ems 1 3agaun H3YUeHHST JHCI{HITIHHEI
OO0opymoBaHHE H MaTEpHAaIbI
HarmmMeHoBaHHe 1abopaTOPHBIX padoT
CopxepxkaHHe J1a00paTOPHEBIX padoT

JlaGopaTopHas pabora Ne 1. M3MepeHHe aKTHBHOH H PeaKTHBHOH MOIITHOCTH
OJHO(A3HOTO TIEPEMEHHOIO TOKa C IIOMOIIBIO IIHTOBOIO BaTTMET]a,
aMITeEpMeTPa M BOJIBTMETPA.

JlaboparopHasa pabora Ne 2. F3MepeHHe 3NMEKTPHYECKOH Harpys3KH II0
ITOKAa3aHMSIM CUETYHKA 3IIEKTPHYECKOH SHEPIrHH

JlaGoparopHasa pabdora Ne 3. MsMepeHHe aKTHBHOH M PEaKTHBHOH MOII[HOCTH
Tpex(a3HOoro IIepeMeHHOr0 TOKa ¢ IIOMOIIBIO IITHTOBOIO BaTTMETpa/BapMeTpa
JlaGoparopHasa pabdora Ne 4. MsmepeHme aKTHBHONH SIEKTPHUYECKOH 3SHEPrHH
Tpex(a3HOoro IepeMeHHOI0 TOKa IIPH HEMTOCPeICTBEHHOM BKIIFOYEHHH IIPHOOpa
yueTa 3eKTposHeprun CE301

JlaBopatopHas paGora Ne 5. H3MepeHHe aKTHBHOH H  PeaKTHBHOM
ANEKTPHYECKON BHEPrHH TpeX(a3sHOro IIEPEMEHHOIO TOKA IIPH BKIFOYEeHHH
npudbopa  yuera  seKTposHepruHn — CE302  4Yepes  H3MepHTENBbHBIE
TpaHC(OPMATOPHI TOKA M HAIIPSDKEHHS

JlabopatopHas pabora Ne 6. MHsmepeHHe aKTHBHOH H  PeaKTHBHOM
AIMEKTPHYECKON BHEPrHH TpeX(a3sHOro IIEPEMEHHOIO TOKa IIPH BKIIOUEHHH
npubopa  yuyera  3JeKTpo’HeprHu  COT-4TM  4yepe3  H3MepHTEIILHBIE
TpaHC(OpPMAaTOPEI TOKA.

JlabopaTopHas padora Ne 7. Y4eT aKTHBHOH 3IEKTPHYECKOH SHEPTHH
0JHO(a3HBIX MOTPeOHTENEHN B TPeX(a3HBIX YETHIPEXITPOBOIHBIX IIETLSIX
IIEPEMEHHOIO TOKA.

JlaboparopHas padora Ne 8. M3yueHnne ACKVYD ¢ nepemayeii HHpOpMAIHH OT
CYETUHKOB SEKTPHYECKOH HSHEPIrHH O VCTPOHCTBa cOOpa M IIOATOTOBKH
TAHHBIX H Jajiee OO0 KOMIBIOTEpPAa AUCIIETYEPCKOI'O ITYHKTA IIO BBIAEIIEHHBIM
IIPOBOIHBIM KaHallaM CBS3H

Y4yeGHO-MeTOaHYECKOE H HH(POPMAITHOHHOE 00eCIIeYeHHE JTHCIHIUINHBI

IlepeyeHb OCHOBHOH H [JOIIOIHHTEIILHOH JIMTEPATYPhl, HeOOXOMHMMOH IS
OCBOEHHS JHCI[HILIHHBI
IlepeueHr VUEOHO-METOQHUYECKOIO OOECIIEUEHHS CaMOCTOSTEILHOH pPadOoThI
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BBE/IEHHE

Hacrosompe metogmyecKHe yKaszaHHS SBISIFOTCS 3arOTOBKOH K JIa0OpaTOpHBIM padoTaM II0
TUCITUIUIHHE «M3MepeHHe H yUeT MEKTPOSHEPIHHU» U IMPeAHAa3HAYEHBI IS CTYIECHTOB HallpaBIEHU
noAroToBKH 13.03.02 SneKTposHepreTHKa H ANIeKTPOTEXHHKA JHEBHOH H 3a0YHOH (pOpM 0OYIEHH .

IIpp moaroroBke K 11a0OpaTOPHBIM 3aHATHSAM HEOOXOIHMO IIOJTOTOBHTH  ITPOTOKOII
nabopaTopHOH PpadoThI, KOTOPBIH OYAET COOTBETCTBOBATHL TPeOOBAHHMSM K COLEPKAHIMIO OTYETA C
HCIIOJIb30BaHHEM PEKOMEHIYEMOH JIHTEPATYPEl H HCTOYHHKOB Internet.

[IprMeHeHHe METOAHYECKHX YKa3zaHHI ITO3BONISET HHTEHCHQHIIHPOBATH ITPOI[ECC H3YUECHHS

MaTepHala, IOMOraeT CTYAEHTaM ITpHOOpeTaTh HABEIKH PabOTHl ¢ OOOPYAOBAHHEM H TEXHHYECKOH
TTHTEPaTYPOI.
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1. I[ens u 3a0auu uzyueHua OUCUUNIUHDL

[{enmpro OCBOEHMS TUCIIHIUIHHEL «3MepeHHe 1 YUET BIIEKTPOSHEPTHID) SBIISETCS
(opMIHpOBaHHE Y CTYAEHTOB KOMITETEHI[HIT ITO3BOISIONIHI BRIPaO0oTaTh HABRIKH (PH3HYIECKIX
HCCIEeJOBaHHI B c(pepax aKaJeMHYECKOMH, ITpodecCHOHAIBHON H OOIIeHAaYYHOH JesITelbHOCTH.
3aaul OCBOEHHS JHCIIUIUIHHEI:

—  H3YYeHHe 3aKOHOB OKPYKAIOIIEr0 MHPa B HX B3aHMOCBS3H,

— OBJIaJicHHe (PyHJAaMeHTalIbHBIMH IIPHHIMIIAMH H MeTOAaMH pellleHHS HayYHO-TeXHHYECKHX 3ajad;

— (popMHpOBaHHE HABBIKOB IT0 IIPHMEHEHHIO ITOJIOKEHHH (PyHIaMeHTaIbHOH (PH3HKH K TPaMOTHOMY
HAYYHOMY aHaJM3y CHTYaI[HH, ¢ KOTOPBIMH HH KEHEPY IIPHXOJIHUTCS CTAIKHBATLCS IIPH CO3MaHHH
HOBBIX TEXHOJIOTHIH,

— OCBOEHHE OCHOBHBIX (PH3HYECKHX TEOPHil, ITO3BOILIIOIIHX OITHCaTh SBJIEHHSI B IIPHPOJAE, H
IPEAETIOB TIPHMEHHMOCTH STHX TEOPHMH IS PEIIEHHS COBPEMEHHBIX M IIEPCIIEKTHBHBIX
TEXHOJIOTHYECKHX 3a1au.

2. Obopyooearue u mamepuaisl

HayuHo-HccaemoBateIbCKHIT  KOMIUIEKC — «lIpHMeHeHHe  aBTOMAaTH3HPOBAHHBIX  CHCTEM
KOHTPOJISL H y4eTa SIIEKTPOSHEPIHH C IENbI0 ITOBBOIEHHS A((PEKTHBHOCTH 3KCIUTyaTal[HH CHCTEM
BIIEKTPOCHAOKEHH D), HCIIOJIHEHHE  CTeHAOoBOe pydyHoe. Kommmiekr  yueGHO-IabopaTOPHOTrO
o0opyHoBaHHSI «ABTOMATH3HPOBAHHAS CHCTEMAa KOHTPOJIS H Y4eTa SIeKTPO3Heprumy. KoMrekr
yueOHOH MeOeIIH.

3. Haumenosanue nadopamopHsix paoom

Oobem N HTEepaKkTHBHAA
JacoB ¢dopma
NpoBeIeHH S

Ne HanmeHoBaHHe TeM JAHCIHHILITHHBI, HX KPATKO€
T eMBI CoaeprkaHHC

1 JIadopaTopnas padora Nel. M3MmepeHHe aKTHBHOMH 1.5
151 PEaKTHBHOIN MOIITHOCTH 0JHO()Aa3HOT O
IIEPEMEHHOIO TOKa € IIOMOINBIO  IIHTOBOTO
BaTTMETPa, aMIIEPMETPa H BOIIbTMETPA.

H3VUHTh CXeMBl BKIFOUEHHS  H3MEPHTEIBHBIX
IIpHOOPOB B OAHO(A3HEIX IEIIX IIePeMEeHHOI0
TOKa,

- HM3YYMTh METOABI IIPSAMOrO M KOCBEHHOIO
H3MEPEHH I AKTHBHOH M peaKTHBHOM MOIITHOCTH,

- HCCIIEAOBATh BIHMSHIE BEJIMYHHEI TIHTAFOIIETO
HaIpsDKEHH Ha ITOTpedlIeHe aKTHBHOH H
PeaKTHBHOH MOIIHOCTH Pa3IHYHOrO THIIA
IIOTPEOHTENEH.

2 JIabopaTopnas padora Noe2. MsmepeHne 1,5
3JIEKTPHYECKOH HAarpy3KH I10 ITOKa3aHHSIM CUETUHKA
3IIEKTPHYECKOH SHEPTHH.

= H3VHUHTDb CXEMY ITOAKIIIOYCHIIA SIICKTPOHHOI'O
CUeTUYHKA aKTHBHOH BHEI{TPI[‘IEGI{Gﬁ JHEPI'HH B
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ITO ITOKAa3daHHAM CHSTHHEKA BJIEI{TPHIIE:GI{Oﬁ JHCPI'HH.

3 JIadopaTopnas padora Ne3. M3MepeHHe aKTHBHOH
1 peaKTHBHOH MOIITHOCTH TPeX(a3HOI 0
TIEPEMEHHOI0 TOKa C ITOMOIIBIO IITHTOBOIO
BaTTMETPa/BapMeTpa.

- H3YYHUTH OCHOBHEIE IIPHEMBI PAOOTEHI C
VHHBEPCAJIbHBIM IIHTOBEIM IIPHOOPOM THITA
DM2436 AB ;H3YyUHTh METOIBI IIPSAMOTO H
KOCBEHHOI'O H3MEePEHN S aKTHBHOH H PEaKTHBHOMN
MOIITHOCTH B TPeX(pasHBIX IETLIX.

2 JIabopaTopnas padora Ne4. M3MepeHHe aKTHBHOH
AIEeKTPHYECKOH SHEPIHH TPex(a3HOro
IIEPEMEHHOIO TOKA ITPH HEIIOCPEICTBEHHOM

BKIIIOUEHHH ITPHOOpa ydeTa 3JIeKTPOSHEPTHH
CE301.

UBVYUIMD CXeMY NPAMO20 NOOKTIOYeH s
MmpexgasHo2o 1eKMmMpoHH020 cHemyuKa
snexmpudeckoil sHepeunt muna CE301.

5 JIadopaTtopHan padora NeS. M3MepeHHe aKTHBHOH
H PeaKTHBHOH 3IEKTPHYECKOM SHEePIrHH
TpeX(a3HOoro IEPEMEHHOI0 TOKa IIPH BKIIFOYeHHH
rpHoopa yuera sjekTposHeprun CE302 yepes
H3MEPHTEeIbHbIE TPaHC(OPMATOPEI TOKA H

HAaITPSDK HILSL.

H3YUHTh CXeMBI ITOJKITFOUEHHS TpeX(pa3sHOoro
CUETYHKA 3JIEKTPHYeCKOH sHepruu CE- 302 yepes
H3MEPHTEeIbHbIE TPaHC(POPMAaTOPEI TOKA H
HaIPSDKEHUA B TPEX ITPOBOJHBIX CETSIX.

6 JIadopaTopnas padora Ne6. M3MepeHHe aKTHBHOH
1 PEeaKTHBHOI 3IEKTPHYECKOHN SHEPIHH
TpexX(a3HOoro IMePeMeHHOr0 TOKa IMPH BKIFOUeHHH
rmpHoopa yuera 3jieKTposHeprun COT-4TM yepes
H3MEPHTEIbHbIE TPAaHC(POPMATOPEI TOKA.

H3YYHTh CXEMY IMOAKIFOUYEHHS TPeX(pa3zHOIO
3JIEKTPOHHOTO ITpHOOpa yYeTa MEKTPOSHEPT HI
TtHita COT-4TM B Tpexda3HbIX LEISIX ITHTaHH I
aKTHBHO-UHIYKTHBHOH HarPy3KH

7 JIabopaTopnas padora Ne7. YueT aKTHBHOH
AIeKTPHYECKOH 3HEPTHH OHO(a3HbBIX
noTpebHuTeNeH B Tpex(asHBIX YETHIPEXITP OBOIHBIX
I[eTIIX ITepeMeHHOr 0 TOKa.

H3YYHTEH CXeMY IIPSIMOI0 MOAKITFOUESHHS
Tpex(dazHOro 3MeKTPOHHOIO MpHOOpa yieTa
AIEKTPOAHEPrHH THITA «Allb(a» B TpeX(azHEIX
YeThIPeX IMMPOBOAHAIX I[ETIIX ITHTAHH I aKTHBHO-

IIHI[}?I{’I‘HEHGﬁ HaI' PY3KH
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TIOJITOTOBKH JaHHBIX H Jallee J0 KOMITbIOTepa
JTHCIIETYEPCKOTO ITYHKTA IT0 BEIIEJIeHHBIM
ITPOBOIHBEIM KaHAJIaM CBS3H.

repejadya HHQOPMAIHH OT CUETYHKOB
3JIEKTPHYECKOH 3HEPTHH J0 YCTPOHCTBA cOopa H
TIOJITOTOBKH JaHHBIX H Jallee J0 KOMITbIOTepa
JHCITETYEPCKOTO ITYHKTA

Hrtoro 3a 4 cemectp

m
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m
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JIadbopaTopHas padora Ne 1.
H3MepeHHe AaKTHBHOH H PeaKTHBHOM MOIIHOCTH 0JHO(A3HOr 0 IePEeMEeHHOI0 TOKA C
IIOMOIIbI0 IIMTOBOr0 BATTMETPA, aMIepMeTPa H BoJIbTMET pa.

Il eJib:

- H3YYHTh CXEMBI BKIIFOUEHHS H3MEPHTEIBHBIX IIPHOOPOB B OJHO(]A3HBIX LIETISIX IIEPEMEHHOIO
TOKa,

- H3YYHTh METOJBI ITPSMOT0 H KOCBEHHOI'O H3MEPEHH S aKTHBHOH H PeaKTHBHOH MOIITHOCTH,

- HCCIIEAOBATh BIMSHIE BEIMYMHBI ITHTAIOINErO HANMPSDKEHHS Ha IOTpeblieHHe aKTHBHOH H
PEAKTHBHON MOIIHOCTH Pa3IHYHOr0 THIIA ITOTPeOHTETIEN.

YKa3zaHHA N0 TEXHHKe 0e30IIaCHOCTH
YKazaHHs 110 TeXHHKe 0e30IacHOCTH IIPH BBOIOIMHEHHH T1a00paTOPHBIX padoT IIpHBEAcHBI B
TTPHIIOKEHHH A.

YKka3zaHHud 1o IPOBCACHHIO SKCIICPDHMCEHT A

1. Ybegurcsa B OTCYICTBHH IIHMTaHHMSI CTeHJa (aBTOMAaTHYeCKHII BBRIKITIOUaTelmb QF1 momymsa
IIHTAHHS CTeH/a JOIIKeH OBITh OTKIIFOYEH).

2. Cobpars cxemy nabopaTOpHBIX HCIIBITAHHIL, ITPEJACTaBICHHYIO Ha pHC. 1.]1. CxeMa comepKuT
TpexX(a3sHeIH HCTOYHHK ITHTaHHI S (MOAYIb TpexX(asHOH ceTH), NOMAOIIHI HaIpssKeHHe Ha
TpexX(}a3Hyo IPYIOTY CHIIOBHIX TpaHc]opMaTopoB T, coepKalyro TpH OJHO(a3HEIX TpaHCc(popMaTopa
(MOZYIIb OJHO(A3HBIX TPAHC(OPMATOPOB) HMEIOIIHX CXEMY COeJHHEeHHS OOMOTOK «TPEeyrOIIbHHK -
3Be3/la». B KaduecTBe OJHO(A3HOIO MOTPeOHTENSI HCIIOIb3YeTCS OCBETHTENIbHAS Harpy3ka HL (Moyiis
OCBETHTEILHOH Harpy3KH) C ITapajulellIbHBIM BKIIOUeHHEM BceX namil HakammBanusg HL1, HL2, HL3.
[InTaHe OCBETHTEIIBPHOH HAaIrPY3KH OCYINECTBILIETCS OT (pa3el «A» CO CTOPOHBI BTOPHYHOH OOMOTKH
CHJIOBOTO TpaHc(opMmaropa T. B 1lers MUTaHHS HarPpy3KH BKIIFOUEHEBI: amiiepMeTp PA, BonbTMeTp PV,
ogHoja3HEIH BaTTMEeTP PP.

3. BKIIIOUHTH IIHTAaHHE CTEHJA aBTOMATHUYECKHM BRIKIIroUaTeneM QF1 MOayiis ImMTaHHs CTeHaa.
HasxaTh KHOIIKY « BKJI» BBRIKITFOYATEIST MOIYILS TPpeX(a3HOH CETH.

4. IlokazaHHSI H3MEPHTEIIbHEIX IPHOOPOB (HAIpsDKeHHE, TOK, aKTHBHAS MOIITHOCTh) 3aHECTH B
Tabmuiry 1.1. Paccumrarh BENMYHMHBI IIOITHOH H PEakKTHBHOH MOIIMHOCTH (S H ), IIOIyYeHHEIE
3HAYEHH I 3aHeCTH B Tadmmry 1.1.

Tabmmmra 1.1.

U, B I A P, Br S, BA Q, BAp

5. OTKIIOYMTH BBRIKITIOUATENIh MOAYIS TpexX(a3zHOoil ceTH KHOMKOH «OTKII» Ha ITHIIEBOI ITaHeIH
Moy [lepeBecTH muraHue nmorpeduTens ¢ oTmaiku 220B (xk1emma L11) cumoBoro TpaHcgopMaropa
T Ha otmaiiky 127B (xmemma L12).

[IOKYMEHT MoAanMUcAH [ ceTH KHOIIKOH «BKII» Ha JIMIeBOH TTaHeIH

M. SNEKTPOHHOW NOAMUCHIO
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Tabimiry 1.1. PaccunTaTh BEeMYHHBEL IIOJIHOH H PEAaKTHBHOH MOIIMHOCTH (S H ), IIOIYYEHHEBIE
3HAYEHM I 3aHeCTH B Tadmmry 1.1.

8. OTKIIIOYHTH BBRIKIIIOYATEIIb MOIYIA TpeX(pa3sHOH ceTH KHOMKOH « OTKII» Ha JIHIIEBOH ITaHETH
MOJTYIIS.

9. CoOparhk cxXemy J1abOpaTOPHBEIX MCIBITAHHH, IIPEACTABIIEHHYIO Ha pHc. 1.2. B kadectse
Harpy3kH L HCIIONB3yeTcad MOJVIILF HHIAYKTHBHOH Harpy3KH C TIOCIIEQOBATEIIbLHBEIM BKIIFOUECHHEM
HHAVKTHBHOCTeH L1, L2, L3.

10. BKTIOUNTE BBRIKITIOUATENIh MOIYIS TpexXdasHOH ceTH KHOIKOH «BKI» Ha JHIEBOH ITaHeIH
MOJTYIIS.

11. IlokazaHms H3MEPHTEIBHEIX ITPHOOPOB (HaIpPsoKEHHE, TOK, aKTHBHAS MOIITHOCTE) 3aHECTH B
Tabimmiry 1.2. PaccunTaTh BEJIMYHHBI IIOJIHOH H PEaKTHBHOH MOIIMHOCTH (S H ), IIONYYEHHBIE
3HAYECHH S 3aHEeCTH B Tadmmiy 1.2.
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12. OTKIIOYHT BBEIKIFOYATEIIb MOJIYII TpexdaszHOH ceTH KHOIKOH «OTKI» Ha JIHIIEBOH
naHelM MoAynsa IlepeBecTH ImTaHHe IToTpeOHTens ¢ oTmaiiku 220B (kmemma L11) cuimoBoro

TpaHcopmMaTopa T Ha oTmaiky 127B (xmemma L12).
Tabmmra 1.2.

U, B [, A P, Bt S, BA Q, Bap

13. BKIIOUHTH BBEIKIIIOYATEIb MOIYIIA TpeX(pa3HOi CeTH KHOIKOH « BKI» Ha IHIIEBOH
ITaHEIH MOIYIIAL.
14. TlokazaHHSI H3MEPHTEIIbHEIX MPHOOPOB (HAIIPSDKEHHE, TOK, aKTHBHAS MOIITHOCTbD) 3aHECTH

B Tabmiiy 1.2. Paccumrars BeJIHYHHBEI ITIOJIHOH H PEaKTHBHOH MOIIMHOCTH (S H ), IOIYYEHHBIE

3HAYECHH S 3aHEeCTH B Tadmmiy 1.2.
15. OTKIIOYHTH BBIKIIFOYATEIh MOAYIIS TpeX(a3zHOH CeTH KHONKOH «OTKI» Ha JIHIEBOH

ITaHEJIH MOJTYIIAL OTKIIOYHTH ITHTAaHHE CTeHa aBTOMATHUYECKHM BBIKIFOUATEIIEM QF] MOIOYIIA ITHTAHIA

CTEH/Ia.
16. OdopmuTrh 0TYeT MO JTabopaTopHOH pabdoTe. B oTyeTe cienarh BBIBOJLI O BIHSHHH

BCIIMYIIHDBI HAITPAAKCHITA ITHTAHIA Ha HDTPE@HEHHE aKTHBHOH H pEﬂI{TI[E-HGfI MOIITHOCTH HAI'PY3KH
PA3JIHYHOI'O THIIA.

Cogep:xanue oTvera
OTYeT JOIKEH COAEPKaTh:
e HasBaHHe padoTHI,
® I[elb padoTHI;
® KpaTKHe TeOpETHYECKHE CBEJIEHHST,
®  OIIHCaHHe HCIIOIb3YeEMOI 0 O00OPYAOBAHHS H MaTe PHAJIOR,
® TIOPSJOK BBIITOJIHEHHS PadoTHI,
¢ BBIUHCIEHHI H 00paldoTKa pe3yIbTaTOB,
® BEIBOJIHL.

KoHTpoJIbHBbIE BOIIPOCHI

1. OpraHmusalfi yyera NeKTPOsHEPr HA

2. IIpaBuna ydyera 3IeKTpOsHEPTHH

3. YYeT aKTHBHOH 3JIEKTPO3HEPIHH Ha 3JIEKTPOCTAHIIIX

4. Y4eT aKTHBHOH 3JIEKTPO3HEPTHH B 3JIEKTPHUECKHX CETSIX

5. YYeT 3JIeKTPO3HEPIHH H MOIITHOCTH B 3IIEKTPOYCT AHOBKAX ITOTPeOHTENeN
6. KoHTpoik 6anaHca 3IIeKTPHYECKOH SHEPIHH Ha 3IeKTPOCTaHIIITX

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6
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I 3MepeHne 1eKTpPHIeCKOH HATPY3KH 0 MOKAZAHUAM CUETYHKA YIEeKT PHIeCKOH
IHEPrun
Ilenb:
-  H3YYHTh CXEMY ITOJKIFOYEHH S 3IEKTPOHHOIO CUETUYHKA aKTHBHON 3IIEKTPHYECKON 3HEPTHH B
OJHO()A3HBIX I[ETIIX,
- OIPEIEINTh MOIITHOCTh MEKTPHYECKOH HArPy3KH IT0 ITOKa3aHHSIM CUETUNKA IIEKTPHYECKOH
SHEPTHH.

YKazaHuA 10 TeEXHHKe 0e30IIaCHOCTH
YKazaHHs 110 TeXHHKe 0e30ITacCHOCTH IIPH BBIOIOMHEHHH J1a0OpaToOpHBEIX padoT IPHBEICHBI B
ITPHIIOKEHHH A.

YkazaHud nmo NOpPpHARY BbIIOJIHCHHH pﬂﬁﬂTbI

1. VYOemurcs B OTCYICTBHH ITHTAHHS cTeHJa (aBTOMaTHUYeCKHI BBEIKIIO4YaTenb QF1 mMomyis
IIUTAHHS CTEHIA JOIIKEH OBITh OTKIIFOYEH).

2. CoOpare cxeMy nIalOpaTOpHBIX HMCIIBITAHHH, IIPEACTABIEHHYI0O Ha pHC. 2.1. CxeMma
COAEPAKUT Tpex(pa3HbII HCTOYHHK ITHTAaHHA S (MOAYIIb TpeX(a3HOH CETH),[IOJAFOIIHII HaIIPsDKEHHE Ha
TpexX(}a3Hyo IPYIOTY CHIIOBHIX TpaHc]opMaTopoB T, coepKalyro TpH OJHO(a3HEIX TpaHCc(popMaTopa
(MOIYIIb OJHO(A3HBIX TPaHC(OPMATOPOB) HMEIOII[HX CXeMY COeQHHeHHS OOMOTOK «TPeYrOJIbHHK-
3Be3/la». B KaduecTBe OJHO(A3HOIO MOTPeOHTENSI HCIIOIb3YeTCS OCBETHTENbHAA Harpy3ka HL (Momymm
OCBETHTEILHOH Harpy3KH) C ITapaUlelIbHBIM BKIIOUeHHeM BcexX namil Hakamupanusg HL1, HL2, HL3.
[InTaHne OCBETHTEIBPHOH HArPY3KH OCVIIECTBILIETCS OT (pa3el «A» CO CTOPOHBI BTOPHYHOH OOMOTKH
CHJIOBOrO TpaHcopmaTopa 1. B Ienb IHTaHHSA Harpy3KH BKIIOYEH OJHO(A3HBEIH CUYETUHK
3JIEKTpHYeCKOH 3Hepruu P6 tumna CE-101.
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3. BxIoUHTh IMHMTaHHE CTeHJa aBTOMAaTHYECKHM BBIKITIOUATEIIEM QF] MOIVIIA IMTaHHMA

CICHOd 1a/KdT] ,EIDI-{YMEHT hﬁnhﬁdﬁﬂ”“”“"” A MU YITA TpEK(bE]BHGH CETH H B MOMCHT BO3ZHHEKHOBCHILA
4] SNEKTPOHHOW NOATTUCHIO [HTh OTCUYET BPeMeHH (CEKYHIOMED).

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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3JIEKTPOsHePrHH. [lonydyeHHOe 3HaueHHe Tio 3aHeCTH B TaOmiIry 2.1.

5.  Hcrone3ys repegaroyHoe YHCIO CYETYHKA, PACCUHTATh PacXo/ MeKTPHYECKOH SHEPTHH
3a JAaHHBIH HMHTEpPBAJI BpeMeHH d W, pacCUMTaTh MOIIHOCTE 3JIEKTPHYECKON HArpy3kH Ppacy, 3aHeCTH
ITOJIYYEHHBIE 3HAaUeHH B TaOiHIy 2.1. ComocTaBUTh pacueTHOE 3HAUYEHHE MOIITHOCTH HArpy3KH Ppacy
C HOMHHAIbHOH Prom, 0OBSICHHTH BO3MOJKHEIE Pa3IHYHS HOMHHAILHOH H (paKTHUecKOH (pacyeTHOIH)

MOIITHOCTH HAI'PY3KIH.

Tabmmra 2.1.
Tum nmpubdopa yuyera 1, c dW, Br*q Ppacu, Bt Puom, Bt
AJICKTPO3SHEPTHH
CE101 75

6. OTKIFOUHTE BREIKIIOYATEIh MOAYIII TPpeX(pa3HOH CETH KHOITKOH « OTKII» Ha JIHIIEBOH ITaHEeIIH
MOy, OTKIIOYHTE IIHTAaHHE CTeHJa aBTOMaTHYEeCKHM BhIKITOUaTeneM QF1 MoayIig ImuTaHusa CTEHIA.
OdopMHTh OTUET 1O Ja00paTOPHOI padoTe.

Cﬂ,[[Ep?RﬂHHE OTHET A
OT4YeT JOIKEH COJICPAATh.

e Has3BaHHe paloTHI,

e I[elb PaboTHI,

® KpaTKHe TeOpETHYECKHE CBEJIEHHST,

e OIIHCaHHEe HCIIONIb3YeMOI0 000PYAOBAHHSI H MaTe PHAIOR,
® TIOPSAOK BBIITOIHEHHS PaOOTHI,

® BBIYHCIEHHS H 00paboTKa pe3yIbTaTOB,

®  BBIBOJHLIL

KﬂHTpﬂJ[thIE BOIIPOCHI

Touka H3MepeHHS IeKTPOIHEPTHH

Touka ydeTa 31IeKTpPO3HEPrHH

Touka MOCTaBKH 3IeKTPOSHEPTHH

Touka KOMMepYeCKOro yuyeTa 3IeKTPO3HePIHH

Tapud Ha 3MMeKTPOSHEPIHIO OTHOCTABOYHBIH (OTHOCTaBOYHBIH TapH()

Tapud Ha 3MEKTPOIHEPTHIO JBYXCTABOUHBIH (JIBYXCTaBOYHBIH TapH()

TapH} Ha 3IIeKTPO3HEPTHIO ABYXCTaBOYHO-TH((PepeHITHPOBaHHBIHI IO 30HaM CYTOK

(IByXcTaBOYHO-H(]P(epeHITHPOBAHHEIH TapH ()

PaccunTriBaTh TapH@ Ha SIeKTPOSHEPTHIO (PHKCHPOBAHHBIHN, AH((EpPeHIIHPOBAHHBIL IO 30HAM
BpeMeHH, ((PHKCHPOBAHHBIH 30HHBIH TapH(, 30HHBIH TapH())

PaccuHTEIBaTh 30HBI BpeMeHHBIE TaApH()HEIE
PaccunTHEIBaTh KOHTPOIBHEIH MEPHO I (TIEPHOIBI)

JIaboparopHas padora Ne 3
N 3MepeHne aKTHBHOH H PeaKTHBHOH MOIIIHOCTH TPeXx(a3Horo nepeMeHHOro ToKa ¢
NMOMOIIbI0 IITOBOr0 BATTMETPa/BapMeTpa

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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- H3YYHTH METOJBI IIPSIMOT0 H KOCBEHHOI'0 H3MePeHHSI aKTHBHOH H PeaKTHBHOH MOIITHOCTH B
TpeX(a3HBIX LETSIX.

YKazaHus no TexHuke 0e30MacHOCTH
YKazaHHS 110 TeXHHKe 0e30ITaCHOCTH IIPH BBIIOJHEHHH I1a00opaTOPHBIX padoT IIPHBEAEHBL B
ITPHIIOKEHHH A.

YkazaHud nmo NOpPpHARY BbIIOJIHCHHH pﬂﬁﬂTbI

1. YOemurcs B OTCYTCTBHH ITHTaHHS CTeHAa (aBTOMaTHYecKHI BBRIKIrO4YaTenb QF1 momymsa
IIUTAHHS CTEHIA JOIIKEH OBITh OTKIIFOYEH).

2. CoOpaTthk cxeMy Ia0opaTOPHBIX HCITBITAHMI, IIPeACTaBICHHYIO Ha pHc. 3.1. Cxema
COJEPKUT TpeX(a3HbII HCTOYHHK ITHTAHHA S (MOAYIIE TpeX(pa3HOH CeTH ), IMOJAOIIHI HAIIPsDKeHHEe Ha
TpexX(a3Hyo IPYINTY CHIIOBHIX TpaHc(opMaTopoB T, coepKallyro TPH OJHO(a3HEIX TpaHCc(popMaTopa
(MOIYIIb OMHO(A3HBIX TPAHC(OPMATOPOB) HMEIOIIHX CXEMY COeIHHEeHHS OOMOTOK «TPEyTrOIIbHHK -
3Be3fla». B KauecTBe Tpex(azsHOro MOTPeOHTENS HCIIOIb3YETCA IBa MOIYIISI OCBETHTEIIbHOH HAarpy3KH
HL (MOIyhb OCBETHTEILHOH HArpy3KH), ITONYYAIOIMHX ITHTAHHE OT BTOPHYHBIX OOMOTOK CHJIOBOTO
TpaHcopmaropa T dyepe3 MOAYIb H3MEPHTEIS MOIITHOCTH P, cXeMa ITOJKITFOUEHN S HarPy3KH — 3BE3/a
0e3 HYIEBOro IIPOBOJa. B KkauecTBe HM3MEPHUTEI MOINMHOCTH P HCIIONIB3YETCAd YHHBEPCAJIbHBIH
H3MEPHTENBHBIH ITPHOOP THITa DM2436AB.
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3. BKIIOUHTE ITMTaHHE CTEHJa aBTOMATHUYECKHM BBEIKIIOUATEIIEM QF] MOOVIIA ITHTAHHA
CTeHJa. BKIIOUHTE ITHTaHHE MOAVIIA H3MCPHTCIIA MOIITHOCTH. HaxxaTs KHOIIKY « By BBIKIIFOYAT eIIST

MOJYIII TpeX(pa3HOH CETH.
4.  Tlo noxazaHHSIM YHHBEPCAIbHOIO H3MEPHTEIIEHOTO ITpHOopa P onpeaennTh

JIeHCTBYIONIHE 3HAYEHH S (pa3HBIX TOKOB, (Pa3HBIX HAIIPSDKEHHH, JIMHEeHHBIX HAIIPSKeHHH, aKTHBHOH
MOIITHOCTH KaKJ0H (pa3bl H CYMMapHOH Tpex(azHOH MOIIHOCTH. Pe3ylbTaTel H3MePEHHH 3aHECTH B
Tadbmmiry 3.1.

5. ITo H3MCPCHHBIM 3HAUCHITAM TOKOB I HEalH}I{E:HIHT OITPCACIITE PACUCTHYIO MOIITHOCTD
HATDV3KH. TIOTVYEHHKIE DE3VIILTATHI 3aHECTH R TAOIMITY 3.1, COIIOCTABHUTH IOJIYYEHHBIE PE3YIIBTATEHI C
_ NOKYMEHT NMNoanncAH
H: SNEKTPOHHOWM NMNOANMUCHIO
Ceptudhukar: 1 12000002A633E3D113AD425FB50002000002A6 HOH ceTH KHOIkoH «OTKII» HAa JII]]_[EEGﬁ TTAHETH
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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MOJTYIIS.

7. 1lo ykazaHmsM IIperofaBaTellsi HCKIIFOUMTE OJHY HIIM HECKOJIIBKO JIaMIT HaKallHMBaHHSI M3
Harpy304YHOH I[ETH IS CO3MaHN I HECHMMETPHYHOH HAT'PY3KIL.

8. HaxaTp KHOIIKY «BKII» BRIKIIFOYATEIISI MOIYILI TPeX(a3HOH CETH.

9. Ilo mokaszaHHSIM YHHBEPCAILHOTO H3MEPHTEIBHOTO IMpHOopa P ornpeiemTh JeHCTBYIOIIHE
3HAYeHHSI (Pa3sHBIX TOKOB, (PasHBIX HAIIPSLKEHHH, JTHHEHHBIX HAaIIpsDKEeHHH, aKTHBHOH MOIIHOCTH
Ka kIO (pa3bl H CyMMapHOIT TpeX(pa3HOH MOIITHOCTH. Pe3yIIbTaThl H3MepPeHHIH 3aHeCTH B TaOmIy 3.1.

10. Ilo u3MepeHHBIM 3HAYEHHSIM TOKOB M HAIPSDKEHHIH OIPEeIelIHTh PacYeTHYIO MOIIHOCTH
Harpys3KH, IIOIIYUYEHHBIE PE3YIIbTAThI 3aHECTH B TAOIMILY 3.1, COMMOCTABUTH ITOIIYUEHHEIE PE3YIILTATEI C
H3MEPEHHBIMH.

11. OTKIXOYHTP BBIKIIIOUATENIh MOJYISI Tpex(a3sHOH ceTH KHONKOH «OTKI» Ha JIHIEBOH
TTAHEIH MOJTYIIS.

12. CoeuHHUTH OOIMYIO TOUYKY HATPY3KH € KIEMMOH «N» MOIYIIS H3MEPHTEIIS MOIITHOCTH JJIS
CO3JIaHHS CXEMBI TIOAKITIOUEHHS HArpys3KH: 3Be3/la C HVIEBBIM ITPOBOJOM. CaMy HarpysKy OCTaBHTH
HECHMMETPHYHOH.

13. HaxaTp kHONKY «BKI» BRIKITIFOUATEII MOIYTII TpexX(a3HOH CETH.

14. Ilo nokazaHHsIM YHHBEPCAILHOI'O H3MEPHTEIILHOTO IIpHOOpa P ommpeaenTs JeHCTBYIOIHE
3HAYeHHSI (Pa3HBIX TOKOB, (Pa3HBIX HAIIPSKEHHH, JIMHEHMHBIX HAIIpSDKEeHHH, aKTHBHOH MOIIHOCTH
Ka kKJIO0H (pa3bl H CyMMapHOH TpeX(pa3HOH MOIITHOCTH. Pe3ylIbTaThl H3MepeHHH 3aHeCTH B TaOmHIy 3.1.

15. 1lo u3MepeHHBIM 3HAYEHHSIM TOKOB M HAIPSDKEHHH OIPEelelINTh PacYeTHYIO MOIIHOCTH
Harpy3KH, IOIIYUEHHBIE Pe3VIIBTAThI 3aHECTH B TaOmuIly 3.1, COIMOCTaBUTH IMOJIYUEHHBIE PE3YIILTATEI C

H3MePEHHBIMH.
Tabmmra 3.1.

CxeMa
BKITFOUSHH I H THII

CIIMETPI [HHAaA HECHWETPH‘H—IHH Hecr IMMETPHYHAA

Harpyska 3- Harpyska 3- Harpyska 4-
HaI'DY3KH ITPOBOJHAS CETh ITPOBOJIHAS CETh IIPOBOJTHAS CETh

LA IFJ

P Run Py

ANOKYMEHT NoarnmcAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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16. OTKIFOYHTH BBIKITIOUATEIh MOV Tpex(a3HOH CeTH KHOMNKOI «OTKI» Ha IIHIEBOI
ITAHEIH MOIYIIS.

17. V3MeHHTH THII Harpy3KH ¢ aKTHBHOH (OCBETHTEIBLHOM) Ha HHIYKTHBHYIO B COOTBETCTBHH
¢ puc. 3.2. B KayeCcTBe HHAYKTHBHOH Harpy3KH HCIIOJIb30BaTh 2 IIOCIEAOBATEIILHO BKIIFOUEHHBIX
MOJYIISI HHAYKTHBHOH Harpy3KH. CxXeMa BKIIOUEHHS — 3Be3/a Oe3 HyJIEBOIO IPOBO/JIA.

— 3Be3/1a 0e3 HYJIEBOro MpoBoa.
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18. Haxars KHONKY « BKI» BEIKTTFOUATEIIS MOIYTISI TpeX(pa3HOH CETH.

19. Ilo TmoKaszaHHSIM  VHHBEPCAIBHOTO  H3MEPHTEIILHOIO ITpHOOpa P OIpeAcenuTh
IEHCTBYIOIMHE 3HAYeHHS (pa3HBIX TOKOB, (pa3HBIX HAIIPSDKEHHIL, aKTHBHOHM H PEAKTHBHOH MOII[HOCTH
Ka kKJIOH (pa3bl H CYMMapHO A1 TpeX (pa3. PesylbTaThl H3MepeHHI 3aHeCTH B TaOmIry 3.2.

20. Ilo M3MepeHHBIM 3HAUEHHSM TOKOB M HANPSDKEHHH OIPEIEINTh PACUETHYIO MOIIHOCTH
Harpy3KH Spacyi, IO H3MEPEHHBIM 3HAUCHHSAM AKTHBHOH M PEAKTHBHOH MOINHOCTH OIIPeJEIHTh
PACUYETHYIO MOIIHOCTEh HArPY3KH Spac«2, IIOIIYUEHHBIE PE3YIIFTATHI 3aHECTH B TAOIUILY 3.2, COIIOCTABHUTH
SHAYEHN S MOIMHOCTEHN Spacyi M Spacy2.

Tabmmra 3.2.
1’; A U; B -FIIF.M; Bm Qu:u-:; Bﬂp SIHIELIL BA Sr.:'.::ctxé‘; BA
Daza A
Daza B
Daza C
AOKYMEHT MOAMNMCAH (da3zsHOH CeTH KHOIKOH «OTKI» Ha JIHIEBOH
| 3NEKTPOHHOW NOANMUCHLIO |
Iliceprudurar: . 12000002A633E8D113AD425FB50002000002A6 Tend MOIMHOCTH. OTKIIOYHTH ITHTAHHE CTEHAA
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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aBTOMAaTHYECKHM BBIKIIrOUYaTerneM QF1 MOIVIIS IHMTaHN s CTEHIA.
22. Odopvuts oTyeT mo mabopaTopHOH paboTe. B oOT4YeTe IIpeACTaBHTh BEKTOPHBIE

THarpaMMBI JUIS HCCIIeAYeMBIX PeKHMOB pPabOTHl, OOBSICHHTH BIIMSHHE HYIEBOTO ITPOBOJIAa B CXEME
ITHTAHHS TPpexX(a3HOH HECHMMETPHYHON HAaIrPy3KH

Coaep:raHue oT4era
OTYeT JOIKEH COAEPKATE:
¢ HasBaHHE PabOTHI,
® I[eib paloTHI,
® KpaTKHE TEOPETHYECKHE CBEIACHUS,
®  OIIHCAaHHE HCIIOIB3YEMOI 0 O00OPYIOBAaHNS H MaTe pHAJIOB,
¢ TIOPSAJOK BBITIOITHEHH S pabOTHI,
® BHUYHMCIEHHSI H 00paloTKa pe3ylbTaToB,
®  BEIBO/JIBL

KﬂHTpﬂ.ﬂbelE BOIIPOCHI

CYeTYHK pacueTHBIH (KOMMEPUYECKHIT) MeKTPOSHEPTHH (PacueTHBIH CUETYHK)
T ouka H3MepeHH STeKTPOSHEePrHH

Touka ydeTa 3IeKTPO3HEPrHH

T ouka ITOCTaBKH 3IeKTPO3HEPr HH

Touka KOMMEPUYECKOT'0O YUeTa IeKTPOSHEPI HH

Tapnd Ha 3MeKTPOSHEPTHIO OJHOCTABOYHEIH (OJHOCTaBOYHBIH TapH()

TapH} Ha AMEKTPOIHEPIHIO ABYXCTAaBOYHBIH (JBYXCTaBOYHBII TapH()

NN R W=

JIaboparopHas padora Ne 4

N 3MepeHre aKTHBHOM JIEKTPHYECCKOH YHEePIrHd Tpex(pasHoro nepeMeHHOro ToKa npu
HeNmocpeACTBEHHOM BKJIIOYEHHH NPpHOopa yueTa diekTpo3Heprun CE301

Ileab: H3YUHTH CXEMY IIPSMOIO MOAKIIIOUEHH S TPpeX(pa3sHOro 3IMeKTPOHHOIO CYETYHKA
3JIEKTPHYECKOH 3Hepruu THira CE301].

YKa3zaHusA o TeXHHKe 0e30MacHOCTH
YKazaHHS 110 TeXHHKe 0e30ITaCHOCTH IIPH BBIIOJHEHHH I1a00opaTOPHBIX padoT IIPHBEAEHBL B
ITPHIIOKEHHH A.

YKka3zaHud 1mo HOPpHIAKY BbIIIOJIHEHHH pﬂﬁﬂTbI

I. YOemHuTcsa B OTCYTCTBHH ITHTAHHS CTeHJa (aBTOMaTHYeCKHH BRIKITIOYaTenb QF1 Momyisa
TIHTAHHS CTeHIa JOMKeH OBITh OTKIIFOYEH).

2. CoOparhk cxeMy nalOopaTOpHBIX HCIIBITAHHH, IPeAcTaBlIeHHYIO Ha pHc. 4.1. Cxema
COAEPANT TpeX(pa3sHBII HCTOYHHK ITHTAHHA S (MOXYIIb TpeX(pa3HOH CeTH ), IMOJAFOIIHII HaIIPsDKEeHHE Ha
TpexX(a3Hyo IPYINTY CHIIOBHIX TpaHc(opMaTopoB T, coepKallyro TPH OJHO(a3HEIX TpaHCc(popMaTopa
(MOZYIIE OJHO(A3HBIX TPAHC(OPMATOPOB) HMEIOIIHX CXEMY COEIHHEHHS OOMOTOK «TPEYIOJIbHIK -
3Be3fla». B KauecTBe TpeX(asHOro MoTpeOHTEIS HCIIONL3YEeTCS OCBeTHTEIbHas Harpyska HL (aBa

NOKYMEHT NOAMUCAH

M| SNEKTPOHHOM NOONMUCHIO HTaHHE OT BTOPHYHBIX O0OMOTOK CHIIOBOI'O

TI:CEDTH(*JHHET'. 12000002A633E3D113AD425FBS0002000002A6 I‘p}{t{gg}{gﬁ SHEPIHH PB: cxXemMa ITOOKIIHOYEHH A
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa
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Harpy3KH — 3Be3/1a C HYJIEBBIM IIPOBOOM.

3. BKirounTe ImMTaHHEe CTEHAAa aBTOMaTHYeCKHM BeIKIrouarteneM QFI Momyris ImiTaHus
cTeHJa. HakaTh KHONKY « BKII» BBRIKIIFOUYATEIISI MOAYIII TpexX(a3HOH CeTH H B MOMEHT BO3HHKHOBEHHS
HMITYJIbCa CBETOIHOIHOIO MHAMKATOpa IpHbopa ydyera 3IeKTPO3SHEPTHH 3aIllyCTHTh OTCUET BPEMEHH
(CEKYHIIOMED)

4. OCTaHOBUTh CEKYHAOMEP IIPH BO3HHKHOBEHHH CIIEIVIOIIETO HMMITYIIbCA CBETOAHOIHOIO
HHAHKaTopa cueTuHka P3. [lonyuyeHHoe 3HaueHHe T 3aHecTH B Tadmuiy 4.1.

5. Hcrombsys nepearouyHoe YHCIO0 CUeTYHKA, PACCUMTATh PacXo/ SIEKTPHYECKOH SHEPIHH
3a JaHHBIIM HHTepBal BpeMeHH dW, paccunTaTh TpexdasHYyI0 MOITHOCTEH SNIeKTPHYECKOH Harpy3KH
Ppacu 110 moxaszaHHsaM ITpHOopa yyeTa 3MeKTPOSHEPIHH, 3aHECTH IMOIYUYEHHBIE 3HAUEHHSI B TaOIHIY
4.1. CorocTaBUTh pacyeTHOE 3HAYESHHE MOIIHOCTH HArpy3KH Ppacy ¢ HOMHHAIBHOH PHOM, OOBSICHHTE
BO3MOKHBIE Pa3JIMIHsI HOMHHAJIBHOH H (paKTHYeCKOH (PacuyeTHOH ) MOITHOCTH HaIPY3KH.

6. OTKIIOYHMTE BBRIKIIIOUATEeNIb MOIYILA TpeX@da3HOH CceTH KHOIKOH «OTKII» Ha JIHI[EBOH ITaHEIH
MOy, OTKIIIOUNTE IIMTaHHE CTEHAAa aBTOMATHYeCKHM BRIKIToUaTerneM QF1 MOIVIIS ImTaHHs CTEHA.
OdopMHTh OTUET 1O Ja00paTOPHOI padoTe.

Tabmira 4.1.
Tumn rmpudopa yyera T, c dW, Bm™*y Pyocy, Bm Py, Bm
CE301 150
NOKYMEHT NOAMNMUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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LLleBGayxoea TateAHa AnekcaHapoBHa
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Bnageneu;



Coaep:raHue oT4era
OTYeT JOIDKEH COIEPKATE:
¢ HasBaHHE PabOTHI,
® I[eib paloTHI,
® KpaTKHE TEOPETHYECKHE CBEICHUST,
®  OIIHCaHHE HCIIONIB3YEMOT 0 000PYAOBAaHIS H MaTe pHAIIOR,
® TIOPSAJOK BBHIINIOJIHEHHS PabOTHI,
¢ BHUYHMCIEHHSI H 00paboTKa pe3yibTaToB,
®  BEIBOJIBL

KﬂHTpﬂ.ﬂbeIE BOIIPOCHI

1. PaccuHThRIBaTh KaKOH JOITYCTHMEIN KJIacC TOYHOCTH OIIPEAENeH I PacYeTHBIX CUETUHKOB
AKTHBHOH SHEPIHH JJII HEITPOMBIIIJIEHHBIX OPraHH3aI[HH?

PaccunreiBaTh OCOGEHHOCTH YUeTa MeKCHCTEMHEBIX IIEPETOKOB 3IIEKTPO3HEPTHH

PaccunThIBaTh yUeT peaKTHBHOM 3JIEKTPOSHEPIHH B AIEKTPOYCTAaHOBKAX

PaccunreiBaThk TpeOOBaHHMSA K CUETUHKAM 3JIEKTPHUECKOH 3SHEPIHH

PaccunThIBaTh CXEMBI BKIIIOUEHH S CUETUHKOB AIIEKTPO3HEPTHH

PacueTHBIE ITapaMeTPEI CPeACTB YUeTa 3JIEKTPOSHEPr HH

SARRAIE ol e

JIadbopaTopnas padora Ne 5
I3MepeHHe AKTHBHOH H PEAKTHBHOH IEKTPHYECKOH SHEPIrHH Tpex(ha3HOro
NepeMeHHOro TOKa IPH BKJIKYEeHHH NpHOopa y4uera iekTposHeprun CE302 yepes
H3MepHTeAbHbIE TPAHCPOPMATOPHI TOKA H HAIIP SZKeHH S

Ilesb: H3YYHTH CXeMbI IMIOAKIIOYeHHS TpeX(pa3HOro cueTuHKa eKTpHuecKoi 3HepriH CE- 302 yepe3
H3MePHTeIIbHbIE TPaHC(OPMATOPhI TOKA H HAIIPSDKEHHS B TPeX ITPOBOIHBIX CETSIX.

YKazaHuA 10 TeEXHHKe 0e30IaCHOCTH
YKazaHH 10 TeXHHKe Oe30ITaCHOCTH IIPH BBIIOHEHHH 1a00paTOPHBIX padoT IIPHUBEAECHBLI B
TTPHIIOKEHHH A.

Yka3zaHud 1no NNOPHIAKY BbINMOJIHEHNH pﬂﬁﬂTbI

1. YOemHuTcsa B OTCYTCTBHH ITHTaHHSI cTeHIa (aBTOMaTHUYeCKHH BRIKIIFOUaTenb QF1 Momyiis
TIHTAHHS CTeHIa JOMKeH OBITh OTKIIFOYEH).
2. CoOpaTh cxeMy j1a00paTOPHBIX HCIBITAHHH, ITPEICTAaBIEHHYIO Ha pHC. J5.1. CxXema

COAEPKUT Tpex(azHBIH HCTOUYHHK MHTAaHHA S (MOIYIIb IMMHTAHHS CTeH/Ia), IIOJAOIHII HAITpsDKeHIe Ha

TpexX(pa3Hyo HHAYKTHBHYIO Harpy3Ky L. B kauecTBe Harpy3KH HCITOIL3YIOTCS 2 MapajUIelIbHO

BKIIFOUEHHBIX MOIYIISI HHAVKTHBHOMN Harpy3kH L, cXema ITOAKITIOYEHI ST Harpy3KH — 3Be37a 0e3

HYIIEBOTO ITPOBOAa. CUETUHK 3JIEKTPHUYECKOH SHEPruH Pl BKIIOUEH Yepes H3MEPHUTEIbHBIE

TpaHcpopMaTophl Toka TAl, TA3 1 u3MepHTelIbHEIE TPaHCc(pOopMaTOPhI HantpskeHnsa TV1.. TV3,

pi NIOKYMEHT MOAMWUCAH ' paHCc(opMaTOPEl HAIIPSDKEHHSD).
RAERTEOHHON NOANAGLIQ KM BEIKrOUaTeaeM QF1 MoayiIs rTaHH g

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
C1Bnagenew; LWWebayxora TatesHa AnekcaHapoBHa IpEX(l)ElBHGﬁ CETH H B MOMCHT BO3SHHEHOECHIA

Nencreutened: ¢ 20.08.2021 no 20.08.2022



HMIIVIIBCa CBETOJHOJAHOI'O HHIHMKATOPa I1O aKTHBHOH MOIITHOCTH l’[pHﬁGpEl YUETA IJICKTPOSHCPIHH Pl

3aIyCTHTh OTCYET BpeMeHH (CEKYHIOMED).

4. OCTaHOBHTH CEKYHIOMED ITPH IOSBIEHHH OUYEPEJHOTO HMITYIIECA CBETOMHOLHOTO
HHIHKATOpPa IT0 aKTHBHOH MOIITHOCTH cueTuHKa Pl. IlomyyeHHOe 3HaueHne T 3aHecTH B Ta0mHIry J.1.
5. Hcmomnp3y4 repeJaTouyHoe YHCI0 CUETYHKA, PACCUHTATh PacXo] aKTHBHOMH

AIEKTPHYECKOHN SHEPIHH 3a JaHHBIN HHTepBall BpeMeHH dW, paccunTarh Tpex(azHyI aKTHBHYIO
MOIITHOCTh ANIEKTPHUYECKOI Harpy3KH Ppacu Imo rmoka3aHHSIM ITpHOOpa yyeTa 3IeKTPO3HEPTHH, 3aHECTH

ITOJIYYEHHBIE 3HAUEHHS B Ta0HIy J.1.

6. B MOMeHT BOSHHKHOBEHHS HMITYIIbCa CBETOIHOJHOIO HHANKATOPA IT0 PeaKTHBHOIM
MOIITHOCTH ITpHOOpa ydeTa sIeKTPO3HEPTHH P1 3aITycTHTh O0TCYET BpeMEHH (CEKYHIOMED).
7. OCTaHOBHTH CEKYHIOMEP IPH MOSBIESHHH OYepeJHOr0 HMITYIIbCa CBETOMHOIHOTO

HHIHKATOPa 110 peaKTHBHOH MOIIHOCTH cueTurKa Pl. IlomyyeHHOe 3HaueHHe T 3aHECTH B TaOIHITY

5.2.
8. Hcromesyd TIIEpelaTOYHOE  YHCIIO

CUCTYIIKA,

PaCCHHTATb

pacxo], PpeaKTHBHOMH

DOJIeKTpHYeCKOH SHEPrHH 3a JaHHBIH HHTepBall BpeMeHH dW paccunTarh TpeX(asHYI peaKTHBHYIO
MOIITHOCTh 3IEKTPHYECKOH Harpy3KH (Qp acd 1o IToKa3aHHSIM IIpHOOpa y4eTa 3IeKTPOsHEePr Ui, 3aHECTH

ITOJIYYEHHEIE 3HAUEHHS B TaOIIMILY 5.2.

Ta0Omuia 5.1
Cxema BKoueHHdaI CE-303 T, c dW, Br*u Ppacu, Bt
TpexdazHas

Tabmma 5.2
Cxema BKroueHHsI CE-303 T, c dW, Bap™u Qpacu, Bap
TpexdazHasg

9. OTKIXOUYNTH BHIKIKOYATER MOAYILI TpeX(pa3sHOM ceTH KHONKOH « OTKII» Ha JINI[EBOH
IMaHe MOQYIIA. OTKIIOUHTE ITHMTaHHe CTEHAa aBTOMATHUYECKHM BhIKITIoUateiieM QF1 Moayis mmTaHm s

cTeHAa. OQOpMHTE OTUYET IO TabopaTOPHOH padoTe.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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SANEKTPOHHOW NOANMChbIO

12000002A633E3D113AD425FB50002000002A6

LWebayxopa TaTeAHa AnekcaHapoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022

CepTtudumkar:
Bnapeneu:




Cﬂ,[[Ep?RﬂHHE OTHETA
OTYeT JOIIKEH COJCPAKATh.

¢ HasBaHHE PalOTHI,

e IIeJIb PaboTHI,

¢ KpaTKHE TEOPETHYECKHE CBEIACHNSI,

¢ OIlMCaHHE HCIIOIb3YEMOI'0 O00OPYIOBAHHS H MaTe pHAJIOB,
¢ TIOPAAOK BEIIIOTHEHHSI padOTHI,

¢ BBIYHCIEHHSI H 00paboTKa pe3yiIbTaToB,

¢ BEIBOJEI.
KOoHTpOJ/ILHbIE BOIIPOCHI

1. Kakoil JoImyCcTHMEBIN KIacC TOUYHOCTH OIIpelielieH IS PacUETHBIX CUETYHKOB aKTHBHOI

SHEPTHH IS HEIIPOMBIIIIIEHHBIX OPraHH 3a1[ki

2. OcoOeHHOCTH yYeTa MeKCHCTEMHBIX IIEPETOKOB 3IEKTPOIHEPTHH

3 YUeT peaKTHBHOM AMeKTPOSHEPTHH B 3NIEKTPOYCTaHOBKAX

4. TpeboBaHHI K CUETUHKAM KT PHYECKOH SHEPrHI

3 CueTynky 23. THIml. [IpuHIEIIEI paboThL. Ki1acchl TOUHOCTH.

JIabopaTopnas padora Ne 6
N3MepeHHe aKTHBHOH H PEAKTHBHOH IEKTPHYECKOH SHEPIrHH Tpex(hasHOro
IepeMeHHOr 0 TOKa MpH BKJIIOYeHHH Npuoopa yuera yiekTposHeprun COT-4TM qepes
H3MEPHT eJIbHbIEe TPAHC(hOPMATOPLI TOKA

Ileab: H3YIHTH cXeMy ITOJAKITIOUEHH S TpeX(pa3sHOro 31eKTPOHHOI0 IIpHOOpa yUeTa
anekTposHepruH THITa COT-4TM B Tpexda3HbIX LEIAX MHTaHHI aKTHBHO-HHIYKTHBHOMH

HaTrPYy3KH.

YkazaHud o TexHuke 0e30MacHOCTH
YKazaHHg II0 TeXHHKe Oe30IIaCHOCTH IIPH  BBIITOJIHEHHH HﬂﬁﬂpﬂTGpI—[ﬁIK pﬂﬁGT
IIPHECACHBL B ITPHJIOKEHHH A

YkazaHug 1o NOpHAAKY BbITOJIHCHHH pﬂﬁﬂ'l'bl

1. YOemurcs B OTCYTCTBHH ITHTaHHS cTeHJa (aBTOMaTHYecKHil BhIKIIOYaTenb QF1
MOV ITHTAaHMS CTEHA JOIDKEH OBITh OTKIIFOYEH).

2. CoOpate cxeMy 1abOpaTOPHBIX HCIIBITAHHH, IPEJCTABIEHHYIO Ha pHC. 0.1. Cxema
CONEPKHT TpexX(a3HbIi HCTOYHHK IMTAaHHA S (MOAYIb TpeX(a3sHOH CETH), ITOJAFOIIHH
HapsDKEHHe Ha HHAYKTHBHYIO Harpysky L (MOAyIh HHAYKTHBHOH HAarpysKH) 4Yepes
Tpex(pa3HbIH »BJIEKTPOHHBIN CUYETYHK »AJIeKTpHUYeCKOH »HepruH P9, cxeMa IOAKIIOYEeHHS
Harpy3KH — 3BE3/1a C HYJIEBBIM IIPOBOOM.

3. BKIIOYHTE IHMTaHHE CTEHJa aBTOMATHYECKHM BBIKTIOUaTeeM QF1 MOayiIsa ITHTaHHS

CTEeH/IA.
NOKYMEHT NMOAMNUCAH | -
3NEKTPOHHOW NOANUCHIO 1 MOAYIA TPeX(hasHOH CETH.
Ceprucdukar: 12000002A633E3D113AD425FB50002000002A6 /Mbca CBETOIHONHOTO HHIHKATOPA HBHO
Bnapeneu: lebayxoea TatesaHa AnekcaHgpoeHa

:‘MeHH (ceKyHaoMep). OCTaHOBHTBh CEKYHAOMEP

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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yepes | HMITYIILC CBETOAMOLHOIO HHAMKATOpPAa aKTHBHOH 3IEKTPHYECKOH SHEepruH IpHbopa
yueTa 3JIEKTposHeprud. [lomyueHHoe 3HaueHHe T1 3aHecTH B TaOimiIry 6.1.

6. Hcromp3ys IepefaTOuYHOE YHCIIO CUETUYMKA IT0 aKTHBHOH SIEKTPHYECKOH SHEPIHH,
pacCulTaTh PacxXoJ AKTHBHOH HIeKTpHYeCKOH »sHepruu dW1 3a mnHTepBan BpeMeHH Ti,
paccuuTaTh Tpex(a3HYI aKTHBHYIO Pp acy MOINMHOCTh 3IEKTPHYECKOH Harpys3KH, 3aHECTH
ITOJIYYEHHBIE 3HAUEHH B TaO/mIry 6.1.

Tabmmry 6.1.

Tum rmpudopa yyera CIOT-4TM

Il c

T2 c

dW1 Bm*y

dW2, Bap™y

Pracy, Bm

Obacy, Bap

7. IlepeBectH 1pHOOp VyueTa B PeXHM OTOOpaKeHHS TIIOKa3aHMI TITOTpellIeHHs
PEAKTHBHOH SMEKTPHUYECKON SHEpPrHH. B MOMEHT HM3MEHEHHMS IMOKa3aHHIl 3allyCTHThL OTCYET
BpeMeHH (ceKyHjaoMep). (OCTaHOBHTh CEKYHJOMEP B MOMEHT CIEAYIOIEro H3MEHEHHS
rnmokasaHui. ITomyyeHHOe 3HaueHHe T2 3aHecTH B Tabmmry 0.1

8. Paccunrares pacxoj peakTHBHOH HSIeKTpHYeCKOH HSHeprud dW?2 3a HHTepBal
BpeMeHH T2, pacculTaTh PEAKTHBHYIO MOIIHOCTh 3MEKTPHUYECKOH Harpyskd Qpacd, 3aHECTH
ITOITYUYEHHEIE 3HAUEHHI B TaOIIIly 6.1.

9. OTKIXOYNTH BHIKIIIOYATEIh MOIYIIS Tpex(a3HOH CeTH KHOIIKOH « OTKII» Ha JIHI[eBOMH
TTAHEITH MOJTYIIS.

10. OTKIIOUHTE IIHTAaHHE CTEHJA aBTOMAaTHYeCKHM BBIKIrOUaTeneM QF1 momyis
ITUTAHHS CTEH]IA.

11. OdopMHTH OTYET IO Ja0OpPaTOPHOI padoTe.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Cﬂ,[[Ep?RHHHE OTYIET A
OTYeT JOIKeH COJCPAATh.

[IOKYMEHT MNMOAONUCAH
SNEKTPOHHOWM NOANMUCHIO
CepTuchukat:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Llefayxoea TateaHa AnexkcaHapoBHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022
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® IIOPSJOK BBIITOJIHEHHS PaOOTHI,
e BBEIYHCICHHS H 00paboTKa pe3yIbTaToB,
®  BBEIBOJIHI.

KﬂHTpﬂﬂbelE BOIIPOCHI

CXeMBI BKIIFOUEHHS CUETUHKOB 3JIEKTPO3HEPT MU

ONEKTPOHHBIH CUETYHK

PacueTHEBIE ITapaMeTPBI CPEACTB YUETA BIIEKTPOSHEPT HIH

PasMEPHOCTS U ITpaBIIIa OKPYITIEHH S 3HAUEHHI YUETHBIX ITOKa3aTelnen
JlucKpeTHOCTE cOopa HH(OPMAITHH

Kommepueckit yuer 23 Ha OPD

R Y I A

JIabopaTopnas padora Ne 7

Y4eT aKTHBHOH 3IIeKTPHYECKOH SHEPrHH OJHO(]a3HBIX IMOTpeOHTeIeH B TpexX(pa3HbIX
YeTHIPEXITPOBOAHBIX IIETISX IIEPEMEHHOIO TOKA.

Ileab: H3YUHTH CXeMYy IIPSMOTO MOAKIIOYEHH S TpeX(a3HOoro 3IeKTPOHHOIO ITpHOopa
y4ETA IEKTPOSHEPr HH THIIA «Allb(a» B TpexdazHBIX YeThIPeX IMPOBOJIHEIX I[ETITX ITHTAHH
aKTHBHO-HHIYKTHBHOH HarPy3KH.

YkazaHud o TexHuke 0e30MacHOCTH
YKazaHHg II0 TeXHHKe Oe30IIaCHOCTH IIPH  BBIITOJIHEHHH HﬂﬁﬂpﬂTGpI—[ﬁIK pﬂﬁGT
IIPHECACHBL B ITPHJIOKEHHH A

YkazaHus nmo NOpPpHAKY BbIITOJIHCHHH pﬂﬁﬂ'l'bl

1. YOemurcs B OTCYICTBHH IIHTaHHS cTeHJa (aBTOMaTHYeckHi BBIKIOUaTelb QFI
MOV ITHTAaHMS CTEHA JOIDKEH OBITh OTKIIFOYEH).

2. CoOparps cxXemy j1a00opaTOPHBIX HCIIBITAHHH, IIPEACTABIEHHYIO Ha pHC. /.1. Cxema
COJEPKHT TpexX(a3HbIi HCTOYHHK IMTAaHHI S (MOAYIL TpeX(pa3sHOH CETH), IIOJAFOIIHH
HaIpsDKeHHe Ha 2 II0CIIEAOBATENIbHO BKIFOYEHHBIX MOMYISI HHIAYKTHBHOH Harpyskn L,
IIONYYAOITHX ITHTaHHe 4Yepes TpeX(a3HbIil 3IeKTPOHHBIH CYETUYHK 3IeKTPHYECKOH SHeprHH P4,
CXeMa IMOJAKITIOUEHH I Har PY3KH — 3Be3/la C HYJIIEBBIM ITPOBOJIOM.

3. BKIIOUHTH ITHTAHHE CTEHJA aBTOMAaTHYECKHM BBIKTIOUaTeneM QFI1 Momyis ImHTaHHA
CTEH/IA.

4. HaxaTp KHOIIKY « BKII» BRIKITFOUATEISI MOIXYILI Tpex(a3HOH CEeTH.

5. B MOMEHT BO3HMKHOBEHHS HMIIYIIECA CBETOJHOJHOIO HHAHKATOPAa AKTHBHOI
AIEeKTPHYECKOH SHEPIHH 3allyCTHTh OTCYET BpeMeHH (CeKyHAaoMep). OCTaHOBHTh CEKYHAOMEDP
yepes | HMITYIILC CBETOAMOLHOIO HHAMKATOpPAa aKTHBHOH 3IEKTPHYECKOH SHEepruH IpHbopa
yueTa MeKTposHeprum. IlomyueHHoe 3HaueHHe T13aHecTH B Tadmuiy 7. 1.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lle6syxosa TateaHa AnekcadHpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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11e]b PadoThI,
KpaTKHe TeOPETHYECKHE CBEICHHST,
OITHCAHHE HCIIOIB3YEMOI' 0 O00PYIOBAaHHS H MATEPHAJIOB,
ITOPSIZIOK BBITIOTTHEHHS PabOTHI,
BBIYHCIIEHII H 00paboTKa pe3ynbTaToB,
BBEIBOJIBI.
KoHTpOJIbHBIE BOIIPOCHI
[IoueMy yelbHOE COIMPOTHBIIEHHE ITPOBOIHIKA 3aBHCHT OT POJa MaTepHaia?
3aBHCHT IH VAEIbHOE COIPOTHRIIEHHE OT TEMIIEPAT YPHI?
Kak H3MeHHTCS HaITpsDKeHHe Ha YYacTKe AIeKTPHYECKON LETH, €CIIH MEAHYIO ITPOBOIIOKY Ha
3TOM YYaCTKe 3aMEHHTh HHKEJIEBOH?
HazpaTh H3BeCTHBIE BAM METOJBI OITPEAEIIEHHS COIIPOTHBIIEHHS pe3HcTopa’?
Kak »lekTpoHHass TeOopHS SIEKTPOIMPOBOAHOCTH METAUIOB  OOBSACHSET ITPHPOLY
AIEKTPHYECKOI O COIIPOTHBIIEHH !

HCIIIEI\-I}*' HAITHYHE HpIMECEﬁ B MCTAJIJIE IIPHBOJHT K VBCJIIMYUCHHIO VYICIIBHOI'O
COITPOTHBIICHHA ITPOBOJJHI Ka?

JIabopaTopnas padora Ne 8
Ni3yuenne ACKYD ¢ nepeaavenn HHPpOPMAIIHHA OT CUETYHKOB VIEKTPHIECKOH
JHEPIrHH 10 YCTPOHCTBa cOopa M MOJAroTOBKH JAHHLIX H JaJiee 10 KOMIIbIOTepa
JUCIIETYEPCKOro MyHKTA 10 BbLIEJIEHHBIM MPOBOJHLIM KAHAIAM CBS3H

Ieanb: U3yuenne ACKVYD ¢ nepemaueii HHGOPMAIHH OT CYETYHKOB AIeKTPHYECKOIH

JHEPTHH JO }"CTpGﬁGTEEl Cﬁﬂpﬂ H ITOAT'OTOBKH JAHHBIX

TEﬂpETH‘IECHﬂH JaCThb

YkazaHud 1o TeXHHKe 0e30IacHOCTH
YKazaHHTg II0 TeXHHKe Oe30IIaCHOCTH IIPH  BBIIIOJIHCHITIH HﬂﬁDpﬂTGpHﬁIK pﬂﬁGT

IIPHBCACHBL B ITPHJIOKCHHH A

YkazaHug nmo NOpPpHAIAKY BbITOJIHCHHH pﬂﬁﬂ'l‘bl

Cﬂ,[[Ep?RﬂHHE OTHETA
OTYeT TOIKEH COICPKATD.

Ha3BaHHe pPadOTHI,

1[e7Ib PabOTHI,

KpPaTKHE TEOPETHYECKHE CBEICHHST,

OITHCAHHE HCITOIB3YEMOI 0 000PYIOBAaHHS H MATEPHAJIOR,
ITOPSAIOK BBITTIOITHEHHS PadOTHI,

e BBEIYHCICHHS H 00paboTKa pe3yIbTaToB,

® BBIBOJIBI.
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2. 3aBHCHT JIH YAEIIFHOE COIIPOTHBIIEHHE OT TEMIIEpPaT YPhI?

3. Kak H3MeHHTCS HalpsDKeHHE Ha YYacTKe SIEKTPHYECKOH IIEIH, €CIIH MEJHYIO IIPOBOJIOKY Ha
3TOM YVYACTKE 3aMEHHTEH HHKEIIEBOH?

4. HasaTh H3BECTHBIE BAM METO/IBI OIIPedelIeHHS COIIPOTHRIIEHHS Pe3HcTOpa?

5. Kak »5nekTpoHHas TEOpHS  SIEKTPOIPOBOJHOCTH  METAUIOB  OOBSACHSAET  IIPHPOAY
BIEKTPHYECKOT O COIIPOTHBIIEHIS?

6. HGT-IEEI\{}*' HAIITYH S ]'[pI]I'uIEECEﬁ B MCTAJUIC IIPHBOAHT K VBCIOIUCHHIO VIACIIBHOI'O
COITPOTHBIICHHA HPGEG,I[HIIKH?

Cnucok JIMT €pPpaTyYphbi, pEHﬂMEH,[[}'EMhIﬁ K HCIIO0JIb30BAHHIO II0 JAHHOH TeMe

1. BactpakoB, B.M. Merponorua: ydeGHoe mocobme / B.M. BacTpakoB. — ﬁﬂﬂlﬁ[{ap-OHai
I[IOBOIKCKMIT TrOCYHapCTBEHHBIH  yHHBepcHTer, 2016, — 288 ¢ Pexmm JgocryIia:
http://biblioclub.ru/index.php ?page=book_view_red&book_1d=461556
2. Kpreimoa I'.J[. OCHOBBI cTaHmapTH3AIHMH, CEPTH(HKAIIHH, MeTPOIIOTHH: Y4YeOHHK I
BY30B. — 3-¢ U3, nepepad. u gorr.  M.: JIOHHUTHU — IAHA, 20155 — 671 c¢. Pexum gocryra:
http://biblioclub.ru/index.php?page=book view red&book 1d=114433
[lepeueHp TOMOIHUTENBHAS IHTEpaTypa
1. 3axapoBa, A.I'. U3mepuTenpHas TexHHKa : yueOHoe rmocodne / A.I'. 3axapoBa. — KemepoBo :

Ky3I'TY mmenn T.OD. I'opGaueBa, 2011. — 151 ¢. — TekcT : sneKTPOHHBIH // DNeKTPOHHO-

OnOmoTeyHasa cucTeMa «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/6679

2. 3axapoBa, A.l'. MaMepHTeIbHasI TeXHHKA H 3JIEMEHTHI CHCTEM aBTOMATHKH . yUeOHOeE
nmocobue / A.I'. 3axapoBa, A.E. MenBeneB, A.B. I'puroppeB. — Kemeporo : Ky3I'TVY mMeHH
T.D. I'opbauea, 2017. — 126 ¢. — ISBN 978-5-906969-38-5. — TekcT : 31IeKTPOHHEIH //
ONeKTPOHHO-OHOIHOTEYHAS CHCTEMA «JIaHb» ; |caiiT]. — URL:
https://e.lanbook.com/book/105394

IIHTEepHeT-pecYpPChL:

http://www.biblioclub.ru - 5b5C "YHuBepcureTcKass OHOIIMOTEKA OHJIAHH "

http://www.iprbookshop.ru/ - SnekTpoHHO- GHOMHOTeYHas cucTeMa IPRbooks

http://ehibrary.ru/ - eLIBRARY.RU - HAYUHAJA SJIEKTPOHHAS BUBJIMOTEKA
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MUHUCTEPCTBO HAVKH U BLICIIIETO OBPASOBAHU S POCCUUCKOU OEJIEPAITUU
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA30OBATEJIBHOE
YUPEXJIEHHWE BEICIHEI'O OBPASOBAHWA
«CEBEPO-KABKAS3CKUU ®EJIEPAJILHBIA YHUBEPCUTET»

[Iaruropcxait HHCTHTYT (promian) CKOY

MeTtoanuyeckue yKa3aHHs

ITO BBITIOIIHEHHIO Ta00PaTOPHBIX padboT
1o agucimuinHe « MSMEPEHWE U YUET SJIEKTPOSHEPI MWy
IS CTYAEHTOB HaIIPaBIIEHHS ITOATOTOBKH
13.03.02 2nIeKTpo3HEPreTHKA H STIIEKTPOTEXHHKA
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4.4

4.5

4.6
4.7

4.8

5.2

5.3

CepTtudumkar:
Bnapeneu:

ComepKaHHe

BreneHue

[{enp M 3agaun M3YUYEHHS JUCIIMIUIHHEI
OOopymoBaHHE H MaTEPHAJIBI
HanmeHoBaHHE ITPaKTHYECKHX padoT
CoJiepKaHHe ITPAKTHYECKIX padoT

IIpaktiyeckoe 3aHgaTHe Nel. CTpyKTypa SIEKTPOSHEPreTHKH. (OCHOBHEIE
TEPMHHBI H TIOHATHS T10 YUETY SNEKTPHYECKOH SHEPTHH.
[ IpakTHueckoe 3aHgaTHe Ne2. [IpaBmiia ydera 3MeKTPHUECKOH SHEPTHH.

[IpakTHueckoe 3aHarHe Ne3. baimaHc MMeKTPHYECKOH SHEPIHH Ha ITOACTAHI[H
1.

[IpakTHueckoe 3aHarHe Ned. bajaHc 3MeKTPHYECKOH SHEPIHH Ha ITOACTAHI[H
2.

IIpaktiyeckoe  3aHgarHe  Ned.  Pacuer  Harpysk — H3MEPHTEIbHBIX
TpaHc(pOpMaTOPOB TOKA

[ IpakTtiueckoe 3aHgaTHe Ne6. PaccTaHOBKA CPENCTB yUeTa Ha IOACTaHI[HI

[IpakTHueckoe 3aHgaTHe No'/. PacyeT KoaIHM4yecTBa IepeJaHHOH 3JIeKTPO3HEPrHH
ITPH HECOBMAJACHHH TOYKH Y4YeTa H I'PaHHIBI OallaHCOBOH ITPHHAIEKHOCTH 1.
IIpaktnueckoe 3aHgaTHe Nel. CTpykKrypa SMeKTPOsHEPreTHKH. (OCHOBHEIE
TEPMHHEI 1 TTIOHSTHS 110 YUETY AIEKTPHYECKOH SHEPrHH.
YuyeOGHO-MeTOAHYECKOe H HH(PpOPMAIOHHOE 00ecIedeH e JHUCIIHITIHHEI

IlepeyeHs OCHOBHOH M JIOIOIHHTIEIIBHONH JIMTEPaTVphl, HEOOXOMHMMOHN IS
OCBOEHHS JHCIHIUIHHEL

IlepeyeHp Y4eOHO-METOMAHUYECKOIO OOECIEeYeHHS CaMOCTOSTEILHOH PadoTHI
OOYYAIOIIHMXCSA IO JHCIHITIIHHE

[lepeyeHr  pecypcoB  HH(pOPMAI[HOHHO-TEIEKOMMYHHKAI[THOHHOH  CETH

MHTepHET, HeOOXOIMMBIX JUIS OCBOESHHS JHCI[HIUIHHEI

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

lLlebGayxoea TateAHa AnekcaHapoBHa
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BBEJIEHHUE

Hacrosampe MeToqmyecKe yKa3aHHS SBIISIOTCS 3arOTOBKOH K ITPAKTHYECKHM 3aHATHSAM
110 JUCIHIUIMHE «VI3MepeHHe M VUET BIeKTPOSHEPrHi» H IpedHasHaueHbl IS CTYIAEHTOB
HarpaBJIeHH I IMTOATOTOBKH 13.03.02 DJIeKTposHepreTHKa H 3IEKTPOTEXHHKA JHEBHOH M 3a0YHOH
popM OOyUeHH .

[Ipn IMOATOTOBKE K IPAKTHYECKHM 3aHATHSIM HEOOXOIHMMO ITOATOTOBHTH KOHCIIEKT,
KOTOPEIH OVJIET COOTBETCTBOBATH TPEOOBAHMSAM K COJEPKAHHIO 3aHSATHH C HCIIOIb30BaHHEM
PEKOMEHYEMOM JIMTEPATYPLI H HCTOYHHKOB Internet.

[IpumeHeHHe METOAHYECKHX VKa3aHHH IIO3BOJISIET HHTEeHCH(HI[HPOBATh ITPOIIECC
H3YVUEHHS MaTepHaia, ITOMOTraeT CTVAEHTaM IIPHOOpeTaTh HaBBIKH pPalOTHI € TeXHHYECKOIN

JTUTEPATYPOH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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1. I[ens u 3a0auu u3yueHus OUCUUNIUHDL

[lempro OCBOSHHS JUCIMIUIMHBI «M3MepeHHe M VUET DIEKTPO3HEPrHHY» SBIISETCS
(pOpMHpPOBAaHHE V CTYAEHTOB KOMIIETEHI[HI ITO3BOJIIOMINH BBRIPAOOTAaTh HABBIKH (DH3IHYECKHX
HCCIeIOBaHMI B cpepax aKaJeMIYeCKOil, ITpodecCHOHAIbHON H O0IIeHaYYHOH JesITeIbHOCTH.

3agaur OCBOSHHS JHCI[HIUTHHBI

—  H3YYEHHE 3aKOHOB OKPYKAOIIETO MHPA B HX B3aHMOCBS3H,

— OBNIajicHHe (pyHAaMeHTaIbHBIMH ITPHHIIIAMH H MeTOJaMH PeIleHH S HayYHO-TEeXHHIeCKHX
3a]1a4,

— (OpMHpPOBAaHHE HABBEIKOB II0 IIPHMEHEHHIO ITONOKEHHH (PyHJaMEHTaIbHOH (H3HKH K
IPaMOTHOMY Hay4YHOMY aHAJIM3y CHTYal[HH, C KOTOPBIMH HWHXEHEPY IIPHXOJIUTCS
CTAIIKHBATHLCA IIPH CO3IAHHH HOBBIX TEXHOJIOT M,

— OCBOEHHE OCHOBHBIX (PH3HYECKHX TEOPHH, ITO3BOJIIONIHX OITHCATh SBJIECHHS B IIPHPOAE, H

IMpeAaciiop ITPHMEHIMOCTH ASTHX TED'pHﬁ LA PEIICHHA COBPEMCHHBIX H IICPCIICKTHBHBIX
TEXHOIIOI'MYESCEIX 3a/a'.

2. Obopyoosarue u mamepuaisl

HayuHo-HucciaemoBarebcKiili KomMivieKe «lIprMeHeHHe aBTOMaTH3HPOBAHHBIX CHCTEM
KOHTPOIII H Yy4eTa SIeKTPO3HEPTHH C IIENhI0 IOBBIMNIEHHS »()PEeKTHBHOCTH SKCIUTyaTallHH
CHCTEM  D3IEKTPOCHAOKEHHS», HCIIOIHEHHE CTeHJ0BOe pyuyHoe. Komiuiekr  y4ueOHO-
naGopatopHoro o0OpyaoOBaHHA «ABTOMAaTH3HPOBAaHHASA CHCTeMa KOHTPOIA M  Vy4YeTa
3IIEKTPO3HEPrun». KoMIUieKT yueOHOH MeOeIH.

3. Haumenoeanue npakmuueckux paoom

O0bem HNHTEepakTHBHASA
Ne HanMeHoBaHHE TeM JHCHHILIHHLL HX KPaTrKoe
JacoB ¢dopma
TEMbI coJep KaHHe
NpoBeaeHUS
1 IIpakTnyeckoe 3anarue Nel. CTpykTypa 1.5

AIIEKTPOSHEPreTHKH . OCHOBHEBIE TEPMHHEI 1
TTIOHSATH S T10 YUETY SIIEKTPHYECKOH SHEPrHH.
M3yunTh MaTepHal HaCTOSIIMHX METOJHYECKHX
yKa3aHHI, OTBETHTH Ha ITOCTaBJIEHHEIE BOIIPOCHI 1O
TeMaM H HalTH COOTBETCTBYIOIIHE OIPEIeTICHHI
MTPHBEICHHBIX TEPMHHOB C HCIIOTE30BAHHEM
HOPMATHBHOH JOKyMEHTAIHH

2 IIpakTnyeckoe 3ansarue Ne2, [Ipasiia yuera 1,5
AIEKTPHYECKOH SHEPT HH.

0e30rOBOPHOE ITOTPedIIeHHE, OE3YUETHOE
rorpeldieHe, HEYYTEHHOE MOTpebiIeHHe
AIEKTPO3HEPTHH H MOTPedIIeHHeE ITPH OTCYTCTBHH
CPEACTB H3MEPEHHIL.

3 IIpakTnyeckoe 3anarue Ne3. bamanc
AIEKTPHYECKON 3HEPTHH Ha ITOACTAHIMH .
PaccunraTs MOTEPH B ITOACTAHI[HOHHOH

L=
lahm o b dedib s bl fafibdtoths S alickds

NOKYMEHT NOAanncAH
SNEKTPOHHOW NOAMUCHIO SHCPI'HH.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 LI
Bnageneu: lLlebayxoea TateAHa AnekcaHapoBHa

€ BRIBOJIBI

Nencreutened: ¢ 20.08.2021 no 20.08.2022

31



4 IIpakTuieckoe 3ansarue Nod, bamaHc
AIeKTPHYECKOH SHEPTHH Ha ITOICTAHIHH 2.

[ToTepH sneKTPHYECKOH SHEPTHH B H3MEPHTEILHBIX
TpaHcpopMaTOpax H  CYETYHKaX  IIPSIMOTO
BKITFOUEHHS

[ToTepr B H3MEPHTEIILHBIX TPaHC(POpMaTOpax TOKa
H HAIPSDKEHHS IIPHHHMAKOTCS B COOTBETCTBHH C
ITAHHBIMH 3aBOJIOB-H3TOTOBHTEJIEH

5 IIpakTHyeckoe 3anarue NeS, PacueT Harpysku
H3MEPHTEIbHBIX TPAaHC(POPMAaTOPOB TOKA.

Br16op TpaHc(OPMAaTOPOB TOKa IS
snekrTpocueTynka 0,4xB

YUeT 3JIEKTPOSHEPIHH € ITOTPeOIIIeMBIM TOKOM
Oomnee 100A BBITIOHAETCS CUETUHKAMHI
TpaHC(OPMaTOPHOIO BKIIFOUEHH S, KOTOPEIE
ITOAKIIFOYAOTC S K H3MEPSEMOH Harpy3Ke Yepes
H3MEPHTEIbHBIE TPaHC()OPMAaTOPHI.

6 IIpakTHueckoe sanarue No6. PacctaHOBKa
CPEJICTB yueTa Ha ITOJICTaHI[HH.

[IoTpeburens 3JIeKTPHYECKOH SHEPTHUH -
OpraHH3alH s, YUPEKJIeHHE, TEPPUTOPHAIIEHO
000CO0NeHHEIH 1[eX, OOBEKT, IUIOIAAKa, CTPOCHHE,
KBapTHPa U T.II., IIPHCOEeJHHEHHBIE K
BIEKTPHYECKHM CETSM H HCIIOJB3VIOIIHE SHEPTHIO
C ITOMOII[BIO HMEFOIIIXCSA IIPHEMHHKOB
BIEKTPHYECKOH SHEPT M.

7 IIpakruyeckoe sansarue No/, PacueT Komyecrea
TepeJaHHOH 3IEKTPO3HEPT HH ITIPH HECOBIIAACHIII
TOYKH YYeTa H I'paHHIBl OalTaHCOBOH

TIPHHAIE KHOCTH 1.

0e30rOBOPHOE ITOT pedieHHe, Oe3yUeTHOE
rorpeldieHe, HEYYTEHHOE MOTpebiIeHHe
AIEKTPO3HEPTHH H MOTPedIIeHHeE ITPH OTCYTCTBHH
CPEACTB H3MEPEHHI.

w

Hroro 3a 4 cemecrp:

w

HToro:

IIpakTHieckoe 3ansarue Nol
CTpyKTyYpa 3j1eKTpo3HepreTukn. O CHOBHbIE TEPMHHbI H IOHATHA 110 YUETY
IEKT PHIECKOH YHEPIrHH

Heab: MHW3yunre MaTepHal HaCTOSIIMX METOAMYECKHX VKazaHHH, OTBETHThP Ha
IIOCTABIIEHHBIE BOIIPOCHI II0 TEMAM H HAHTH COOTBETCTBVIOIIME OIPENEIEHUSA IPHBEICHHBIX
TEPMHHOB C HCIIOJIb30BAHHEM HOPMAaTHBHOH JOKYMEHTAI[HI.

Teopuruyeckasi 4acThb.

OCHOBHBIM HOPMATHBHEIM JOKYMEHTOM, PErIaAMEHTHPVIOIIHM VUET 3IEKTPOSHEPTHH B
Poccunickon @epepaipi, SBisrorcs IIpaBmina yuera slIeKTpHYECKOH SHEPIrHH. Kpome aToro, B
OTAEIBHEIX permoHax PO 19 OTACIBHBIX  KaTeropwil  IOTPEOHTENIEH  BBIITYIIEHEI

[JOKYMEHT NOAMNMUCAH OOINEPOCCHIICKHE HOPMEI ITPHMEHHTEIIBHO K

3NEKTPOHHOW MOANMUCHIO .
Cepruckar:  12000002A633E3D113AD425F B50002000002A6 JIEHCTBYET VIHCTPYKUHA 110 IPOEKTHPOBAHIIO

Bnageneu: ' Lle6ayxosa TatbaHa AnekcaHapoeHa 3EHHBIX 3MaHHIX PM-2559.
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JI71 OTHO3HAYHOI'O TOJIKOBAHHS HOPMATHBHEIX TPeOOBAHHIH IT0 VUETY 3IeKTPOSHEPI HH, B
PM-2559 nipuBeieHa HHZKECTIE VIO Al TEPMHHOIIOTHS.

[ToTpeburent MEKTPHYECKOH SHEPIHH - OPraHM3alUs, VUpPeKIeHHE, TeppPHTOPHAIIBHO
000COOIEHHBIN IIeX, OOBEKT, IUIOINAJKa, CTPOEHHE, KBAapTHpa H T.II., IIPHCOEIUHEHHBIE K
BIIEKTPHYECKHM CETSM H HCITOIB3VIOI[HE SHEPIHIO C ITOMOINBI0 HMEIOINMXCS ITPHEMHIKOR
3IIEKTPHYECKOH SHEPTHH.

AOOHEHT -  TIIOTpeOHTENIh,  HEIMOCPEIACTBEHHO  IIPHCOSAHHEHHBIH K  CETIM
SHEProCHAOKAKOINEH OpraHM3aliH, HMEIOIHI ¢ HEH T'paHHIy OalTaHCOBOH ITPHHAIJIEKHOCTH
BIIEKTPHYECKHX CETEH, IPAaBO H YCIOBHSI ITONB30BAHMSA 3IEKTPHYECKON SHEPrHEH KOTOPOIO
OOYCIIOBIIEHBI JOIOBOPOM 5SHEPrOCHAOXAKOINEH OpraHu3ali ¢ IoTpeOuTeneM IWIH €ro
BEIIIECTOMIIEN OpraHu3aiHe. s OBITOBBEIX IOTPeOHTENIEH - KBAPTHPA, CTPOSHHE HIIH I'PYIIIIa
TEPPHTOPHAIIBHO OOBEAHHEHHBIX CTPOEHHH JIHYHOH COOCTBEHHOCTH.

['panmifa GamaHCOBOH IIPHHAIEKHOCTH - TOYKA pasjelia MEKTPHYECKOH CETH MEXKIY
SHEPrOCHAOXKAKOINEH  OpraHM3alpied M abOHEHTOM, OIpeacnseMas II0  OalaHCOBOH
ITPHHAIIIEKHOCTH SIEKTPHYECKOM CETH.

Touka ydyera pacxoa 3MeKTPOIHEPTHH - TOUKA CXEMBI 3JIeKTPOCHAOKEHHS, B KOTOPOH C
ITOMOIIBI0 H3MEPHTEIBHOI O MpHOOpa (pacyeTHOrO CYETYHKA, CHCTEMBI y4eTa H T.I1.) HIH HHBIM
METOAOM OINPEeHelSIFOTCS  3HAYEHHS PACXOJIOB AIIEKTPHYECKOH DSHEPrHHM M MOIIHOCTH,
HCITONB3YEMEBIE ITPH KOMMEPUYECKIX pacyeTaX. TouKa yueTa COOTBETCTBYET I'paHHIle OallaHCOBOH
ITPHHAIIIEKHOCTH SIEKTPHYECKOM CETH.

PacueTHBIH IIpHOOp yyeTa - IIpHOOP ydeTa, CHCTeMa y4ueTa Ha OCHOBAHHMH ITOKAa3aHMH
KOTOPOI'O B TOYKE VYeTa OIPEHelIseTCsS Pacxol SIEKTPHYECKOH SHEpruu aOOHEHTOM
(cyOaOOHEHTOM), MOIE KAIlei OITIaTe.

KOHTpOJBHBIN IPpHOOP yyeTa - MpHOOP yyeTa, Ha OCHOBAHMH ITOKa3aHHI KOTOPOI'O B
TaHHOH TOYKE CETH OIIPEAEIAETCS PacXo[ AIeKTPHUYeCKOH SHEPrHHM, HCIIONB3YEMOH IS
KOHTPOIISL

[IprcoemHeHHAasI MOIITHOCTEh IOTPEOUTENS - CYMMapHasi MOIIHOCTh ITPHCOEIHHEHHBIX K
AIEKTPHYECKOH CETH TPaHC(OPMATOPOB ITOTPeOHTEIS, ITpeoOpas3yIoINX SHEPrHI0 Ha padouee
(HEIIOCPEACTBEHHO IIMTAIO[Ee TOKOIIPHEMHHKH) HalpsDKeHHe, W 3IeKTPOJBHIATENIEH
HanpscxkeHHeM BeIte 1000 B.

B Tex cioyyasx, Korja IHMTaHHe 3JIEKTPOYCTAHOBOK ITOTpeOHTENnel ITPOM3BOIHTCS OT
TpaHC(POPMATOPOB HIIM HH3KOBOJIBTHBIX Ce€TeH SHEeprocHaO’karollell OpraHH3allHH, 3a
IIPHCOEAMHEHHYIO MOIIHOCTh ITOTPEOHTENS IPHHUMAETCS PaspelleHHas K HCIIOIb30BaHHIO
MOII[HOCTh, pa3Mep KOTOPOH VCTaHaBJIHBAeTCSI SHEProcHaOXKarolleH OpraHMuzamel H
YKa3bIBAETCS B TOTOBOPE Ha OTIIYCK 3JIeKTPHYECKOH SHEPTHH.

Ha oCHOBaHMHM VKa3aHHBIX BEHIIIIE HOPMATHBHBIX JOKYMEHTOB OCHOBHBIE ITPHHIHIIHI
OpraHM3aI[MH YUeTa TEKTPOSHEPTHH B KIIBIX 3aHH X, 3aKIII0YAIOTCS B CIIEAYIOIIEM:

1. JInsg ydera 3JIeKTPOSHEPrHH JOJKHBI HCIIONB30BATHCSI CPeACTBAa H3MEPEHHH, THIIBI
KOTOPBIX YIBEPKACHEI ' occTaHmapToM PoccHI M BHeCeHRI B [ OCyIapCTBEHHEII PEECTP CPEICTB
H3MepeHHH. IlepeueHbh THITOB CYETUHKOB, HCIIOB3YEMBIX IJII PACUETOB 3a SIEKTPOSHEPTHIO H
ITPHHIMAEMBIX Ha OallaHC, YCTAaHABIIMBAETCS SHEProCHAGKArOI[eil OpraHH3aI[HEH.

2. B 1mpoekTe s31eKTpoOOOPYAOBAHHS Ha ITPHHI[MIIHATILHOH SIEKTPHYECKOH CXeMe IS
KaXIoro abOHEHTa MOIDKHBI ITPHBOINTHECS CIEAVIOIIHE JaHHBIE. IO KaTErOpHH HaIe:KHOCTH
AIeKTPOCHAOKeHN L, 00 YCTaHOBIIEHHBIX MOIITHOCTSIX, PACUETHHIX Harpy3kaxX H KO3 pHIIHEHTaX
PEaKTHBHOH HarpyskH. EcH B cocraBe MOTPeOHTENII MMEIOTCS Harpys3KH, OTHOCSIIHECH K
Pa3sHBEIM TapH(HKAIIHOHHBIM TPYIIIIAM, TO S3TH JaHHbIE TaKKe JOIKHBI OBITh IIPHBEICHEI B
ITPOEKTE.

3. TI'pammia paszgena  OalaHCOBOH — IIPHHAUIEKHOCTH W 3KCIUIYaTaI[MOHHOM

AOKYMEHT NOANUCAH BIIMBATHCS HA BROJIE B 3JAaHHE HA HAKOHEUYHHKAX
SNEKTPOHHOM NOANUCKIO | A A

Ceprudomkar:' 12000002A633E3D113AD425FB50002000002A6
Bnageneu; lLlebayxopa TaTeAra AneKcaHapoBHa JOMa OT EGTpDEI—H—IGﬁ HIIH HpIICTpOEHHGﬁ

1 paszierna ¢ SHEProcHadXKaroIel OpraHu3alHen
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OMpeZenseTcsd  IPOEKTHOM  OpraHM3allfieil II0  COITIaCOBAaHHIO C  3aKa3UHKOM  H
SHEProCHAOKAKOIIEH OpraHH3alHe.

5. Ecim B 3gaHHMHM  pacIiOjIOKEHO HECKOJIBKO IoTpeOHTeneH, 0O00COOJIEHHBIX B
AIMHHHCTPAaTHBHO XO3SIMCTBEHHOM OTHOIIEHHH, TO HA KaKAOro IIOTpeOHTENIS, B TOM YHCIIE
apeHIaTopa, BO3JIararoTcs 00s3aHHOCTH aOOHEHTA.

6. Bce BHOBR cCTposIHecsS H PeKOHCTPYHPYEMBIE JIOMa, KakK ITPaBHIIO, JOJIKHBI
OCHAIIaThbCS AaBTOMATH3HPOBAHHBIMH CHCTEMaMH YydeTa 5SinekrpornorpedineHns (ACYD)
(TpeboBanue 111 . MOCKBBEI).

7. Ilpu nepeoOopyaOBaHHH H IIPH IEPEIUIAHHPOBKE KBAPTHP KIUIBIX JOMOB H HEXXHIIBIX
IIOMEIIEHMI BIAJENIEl] MAOIDKEH oOecleynTh pa3paloTKy IIPOeKTa 3JIEKTPOOOOPYAOBAHHSI
KBAPTHPHI HIH HEXHIIOTO ITOMEIIEHHS, IIPeABapHTEIbHO IIONYYHB TEXHHYECKHE YCIOBHS IIO
OpraHM3aliHi yueTa, pas3pellleHHe Ha HCIIOIb30BAHNE BJIEKTPOSHEPTHH IS TEPMHYECKHX I[eIeH
H paspelleHHe Ha IIPHCOeJUHEHHE MOIITHOCTH B SHEPrOCHAOKAIOIIEH OPraH3al[HH.

3amanme

M3yuiTe MaTepHal HACTOSIIHX METOMHYECKHX VKA3aHHI, OTBETHTH Ha ITOCTABIIEHHEIE
BOIIPOCHI II0 TéMaM H HAaHTH COOTBETCTBVIOIIHE OIPEJEIIEHHS ITPHBEAEHHBIX TEPMHHOB C
HCITOIL30BAHHEM HOPMATHBHOH JOKYMEHTAI[HH.

PesynbTaTel paboTH OPOPMHTE B ITHCEMEHHOM BHJIE H IIEpeJaTh IIPEIIO aBaTENIO.

1. OpraHsl rocyJapCTBEHHOTO PETYIIHPOBAHH S H KOHTPOJII B 3IeKTPO3HEPTETHKE

B coorBercTBHH ¢ (eflepallbHBIM 3aKOHOM «OO0 3IeKTPO3HEPreTHKE) T'OCYAAapCTBEHHOE
PETVIIMPOBAHHE M KOHTPOJIb B AIIEKTPOSHEPTETHKE OCYIIECTRIISIOT [IpaBHTENLCTBO POCCHIICKOM
Depnepainm, (eaepalbHbIe OpraHbl HCIIOIHHTEIEHOH BIACTH H OPraHbl HCIIOITHHTEIEHON BIACTH
cyOpekTOB Poccuiickon @enpeparpi. Ha vypoeHe IlpaBureinbctBa PO rocygapcTrBeHHOE
PETVIIMPOBAHHE NEKTPOSHEPT ETHKH OCYIIECTBIISIOT:

* [IpaBHTEILCTBEHHAS KOMHCCHS 10 BOITPOCAM TOILIHBHO-3HEPreTHYECKOr0 KOMIUIEKCA,
BOCITPOH3BOCTBAa MHHEPAIIBHO-CHIPhEBOH 0a3bl H IIOBBEIIEHH S SHEPreTHYeCKOH A(D(PeKTHBHOCTH
3KOHOMHKH,

* [IpapuTEILCTBEHHAS KOMHCCHS ITO BOITPOCAM Pa3BUTH S IEKTPO3HEPT ETHKI H

* IIpaBUTEILCTBEHHAS KOMHCCHS IO OOeCIeUeHHIO Oe30ITacHOCTH AIEKTPOCHAOKEHH
((bemepambHEBIH TAl).

Ha  ypoBHe  (efepalbHBIX  OpraHOB  HCIIOIMHHTEILHOH  BIIACTH  OpraHaMH
TOCYAAPCTBEHHOIO PETYIIMPOBAHNS B NIEKTPOSHEPT €THKE SBJISFOTCS:

*MunmcrepcTBO 3HepreTHKH Poccrrickol Oepeparmn (MimHsHepro Poccrm)

*MHHHCTEPCTBO 3KOHOMHYECKOTO PasBHTH A PoccHiickon Qenepaln
(MuH3K0HOMpa3BHTHS Pocchi)

» OelepanbHas aHTHMOHOITONMbHAA ciryk0a (DAC Poccun)

» OepepanbHasi coyxkOa mo TapudaM (OCT Poccrm).

Bonpocsl

Kaxne (QpyHKIMH rocymapcTBEHHOIO PETYIHPOBAHHS B 3JIEKTPOSHEPreTHKE BBIOIOIHSIET
MuHsHepro Poccuu?

Kaxie (pyHKIMH rocyZapCTBEHHOIO PETYIHPOBAHHSI B 3JIEKTPOSHEPreTHKE BBIOIOIHSET
MuH3K0HOMpa3BUTHI PoccHu?

Kaxre QyHKIH rocyZapCTBEHHOrO PEryIHPOBAaHHSI B 3IIEKTPOSHEPIreTHKE BHIMTOIMHSIET
OAC Poccun?

Kaxne (pyHKIMH rocygapcTBEHHOIO PETYIHPOBAHHSI B 3JIEKTPOSHEPreTHKE BBIOIOIHSET
OCT

Poccmn?
OOKYMEHT, NoarnimcAH
INEKTPOHHOW NOANMUCLIO
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa
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OAO «CO E3C»

OAO «DCK E3C»

OAO "Poccmiickue cetH" (OAO «Xomauar MPCK»)
['eHepHpyIONHE KOMITAaHHH OITTOBOro phIHKa (OI'K)
OAO «Pycriapo»

TepputopHansHbIe TeHepHupyronpe KomimanuH (TTK)
OAO «KoniepH PocsHeproarom»

C. IIpoune opraHuzaiumu

COBITOBBIE KOMITAHHH

PernoHalpHbIe SHEPTETHYECKHE KOMITAHHH

OAO «MHTEP PAO EBC»

PeMOHTHEBIE H CEPBHCHBIE KOMITAHHH

Bomnpocol

Kaxme ocHoBHEBIE IeT 1 pyHKIMH HIT « CoBeT perHKa» ?

Kaxiie oCHOBHBIE BHJBI IeaTelIbHOCTH OAQO «ATC»?

Kakyro geareibHOCTh ocyInecTBISeT OAO «IL[DP»?

Kakne ocHoBHEBIE 3agaun permnaeT OAO «CO ESC»?

Kakrie oCHOBHBIE HampaBlieHH A AeaTeIbHOCTH OAO « DCK EDC»?

Kakrie rimaBHpIe HammpapiIeHH AeITeIbHOCTH OAQO «Poccurickie ceTu»?

OCHOBHBIE TEPMHHEI H ITIOHATHS I10 YUETY MEKTPHUECKOH SHEPTHH

Hioke npuBOASTCS TEPMHHBI H IIOHATHS, IJII KOTOPBIX CIEAYET HAHTH IIOAXOJISIIEE
OITPEJIEJIEHHE B CMBICIIE YUETA EKTPHYECKOH SHEPI HH.

["apaHTHPVIOIIMI ITIOCTABIIMK 3JIEKT PHYECKON 3HEPIHH

JlaHHBIE KOMMEPYECKOI'O VUETa

HM3MepHTEIBHBIN KOMILIEKC CPEACTB YUETA SIEKTPOSHEPTHH

Kommepueckie IoTepH eKTPOIHEPIHH

Konmepueckiit (pacyeTHEIH) YUeT 3IEKTPOIHEPTHH

Konvmepueckri oneparop (KO)

[Torpeburens (abOHEHT) AMeKTPHUYECKOI SHEPIHH

Pacxop aNIeKTpO3HEPrHH Ha IIPOH3BOICTBEHHBIE HY Kb

Pacxop alIeKTpO3HEPrHH Ha COOCTBEHHBIE HYKJIBI SIIEKTPO CTAHIHH H ITOACTAHIH

Pacxoj sIeKTPOSHEPIHH Ha XO3SHCTBEHHBIE HYKJIBI BIEKTPOCTAHIMH M IEKTPHYECKHUX

CEeTeH

CHcTeMa yyeTa EKTPOIHEPT HI

CpencTBa ydyeTa

CpeAcTBO H3MEPEHHH

TexHmdyeckii (KOHTPOJIBHBIH) YUET 3JIeKTPOSHEPr HH

Touka H3MepeHHI

TouKa IToCTaBKH

Touka yyera

YYacTHHK OITTOBOI'O PhIHKA — [ [oKyITaTesnp 3IeKTpHYECKOH SHEPIHH H MOIITHOCTH

YUETHBIE ITOKA3aTENIH KOMMEPUYECKOTO YUETA Ha OITTOBOM PBIHKE BIIEKTPO3HEPTHH

DHeprocHabKaroIast OpraHH3arid

[TpaBHIIa yueTa sneKkTpHYecko sHepruH (I1paBma)

Hripxe rmpHBOISTCS BOIIPOCHL, HA KOTOPEIE CIEYET HAHTH OTBETHI B TEKCTE | IpaBmil.

Korma nmpuMeHeHHe [IpaBuin sBisgeTcsa o0s3aTelIbHBIM?

ChopMyITHPYHTE LIETTh YUeTa AMeKTPHYSCKOH SHepIrHH

AOKYMEHT NOAMNUCAH HepTHH?
ANEKTPOHHOWM NOANMUCHIO . -

Ceptucpukar:  12000002A633E3D113AD425FB50002000002A6 1 MeXIy SHeprocHalO’KaroIlleH OpraHMu3alfiel u
Bnapeneu: LWeGayxoeal TateAHa AnekcaHapoBHa

1KY H HaJlaJIKe CPEJCTB YUeTa IEKTPOIHEPIHH?
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BoiBoabI

ChopmynHpyiTe BRIBOJABI H3 MaTEPHAIOB 3aHSITHSI, OTBETHB Ha CJIEIYIOIIHE BOIIPOCHI.

1. Kakme oOmectBa H OpraHM3alHH EKTPOIHEPIETHKH 110 POAY OCHOBHOH
IeITelIbHOCTH IJIH Ha CBOHX OOBEKTaxX HEINOCPEeIACTBEHHO OIIEPHPYIOT ¢ HH(}OpMAaIlHeH IIO
KOMMePYECKOMY VUETY NMEKTPHUECKOH SHEPTHH ?

2. Kakne oOmectBa H OpraHM3alHH SIEKTPOSHEPIeTHKH II0 POAY OCHOBHOH
HIesTelIbHOCTH HIH Ha CBOHX OOBeKTaxX HEeMOCPeJCTBEHHO OIIEPHPYIOT ¢ HH(pOpMAaIlHeH II0
TEXHHYECKOMY VUETY EKTPHYECKON SHEPTHH?

3. Kakon gesdrelnprHOCTh 3aHHMAarOTCS COBITOBEIE KOMIIAHHH?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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IIpakTHieckoe 3ansarue No2
[IpaBiia yuera 3JIeKTpHYECKOH SHEPrHH
Heab: MHW3yunre wMartepHaal HacTOSIMX METOMMYECKHX VKaszaHHH, OTBETHTh Ha
IIOCTABIIEHHBIE BOITPOCHI IT0 TEMAM H HAHTH COOTBETCTBVIOIIHE OIPENEIIEHHS IIPHBEICHHBIX
TEPMHHOB C HCIIOJIL30BAHHEM HOPMATHBHOH JOKYMEHTAL[HIL.
OcCHOBHBbIe MNOHATHA: Oc3J0roBOpHOE IMOTpeldineHne, Oe3ydyeTHOE TIOTPelJIeHHE,
HEYUTEHHOE TIOTpedleHe BIeKTPO3SHEPrHH M IIOTpeOlieHHe TIIPH OTCYTCTBHH CPElICTB

H3MEPEHHH.
TeopurHueckas 4acrThb.
besgorogopHoe  morpedJieHle —  IOTpeOlleHHE  BIEKTPHYECKOH  BHEPIHH,

OCVIIECTBIIIEMOE IIOTPEOHTENIEM B OTCYTCTBHE 3aKIFOYEHHOIO B YCTAHOBJIIEHHOM TIOPSIIKE
IOrOBOpa 3HeprocHaOkeHHT (KYIUIH-IPOJaKH IeKTPHYECKOH SHEPTHH) H (FUIH) ITOCPEICTBOM
SHEPTOIPHHUMAIOIINX VCTPOHCTB, TIPHCOSIMHEHHBIX K JIEeKTPHYECKOH CETH CEeTeBOH
OpraHMm3aIlMi ¢ HapYIIEHHEM YCTAHOBJIEHHOTO ITOPSAKA TEXHOIOTHYECKOTO ITPHCOEIHHEHHUS
SHEPTOMPHHIMAIONIHX YCTPOHCTB IOPHAHYECKHX H (DH3HYECKHX JTHII K TIEKTPHUYECKIM CETSIM.

be3ydyerHoe morpedieHHe — IOTpeOlleHHEe SIIEKTPHYECKOH SHEPrHH IIPH HAJIHYHH
3aKIIIOYUEHHOIO B YCTAaHOBJIEHHOM IIOPSAKE JOTOBOpa SHeprocHaOKeHHS (KYIUIH-ITPOJaKH
AIEKTPHYECKOH SHEPIHH ), HO ¢ HApYIIEHHEM CO CTOPOHBI ITOTPeOHTEIS, Ha KOTOPOI'0 BO3JIOKEHA
00sI3aHHOCTH IT0 OOECIIEYEHHIO IETTOCTHOCTH H COXPAHHOCTH PacUeTHOrO CPelCcTBa H3MEPEHHS,
YCIIOBHMI YKa3aHHOIO JOTOBOpa O IIOPSAKE OCYINECTBIIEHMS H3MEPEHHH 3IIEKTPOSHEPTHH.
HapyiieHneM yCIIoBHIL O MTOPSAKE OCVYIIECTBIIEHHS H3MEPEHHH SIIEKTPOIHEPTHH SBIISIETCS B TOM
YHCJIE, BMEINATEIILCTBO B paldoTy CpeAcTBa H3MEPEHHS IWIH HapyIIeHHe YCTAaHOBIIEHHBIX
JOTOBOPOM CPOKOB JUISI H3BEIeHHSI 00 OTCYTCTBHH (HEHCIIPaBHOCTH) CPeJIcTBa H3MEHEHHS, a
TaKKe HHBIE JEHCTBHS, IIPHBEMIHE K HCKaKEHHIO JAaHHBIX O (PAKTHYECKOM OOBEME
ITOTPeOJIEHHON 3IEKTPHYECKON SHEPIHH.

HeyureHHoe moTpedJieHIe 3JIeKTPOYHEPIrHH — IOTpebIeHHe 3IeKTPHYeCKOH SHEPTHH B
CIIy4asix 0e3J0roBOPHOro M (Mim) 0e3yd4eTHOTr O ITOTPeONIEeHH S SIEKTPO3HEPTHH.

IloTpedJienrie mMpH OTCYTCTBHH CPeJCTB H3MepeHHMH — ITOTpellleHHe 3IeKTPHYECKOH
SHEPIHUH B OTCYICTBHE COOTBETCTBVIOINX YCTAHOBJIEHHEIM TPeOOBaHHUSAM CPEICTB H3MEPEHHI C
IIPUMEHEHHEM TII0 COIJIAIIIEHHIO MeXAY IOoTpebHTeNneM, TapaHTHPYIOIIHM ITOCTABIIHKOM
(3HeprocOBITOBOI OpraHH3aIHei) H CeTeBOH OpraHH3alHel.

Metoabl pacuera:

— TI0 CPEMHECTATHCTHYECKOMY ITOTPEOIIEHHIO 3IEKTPHYECKOHN SHEPIHH,

— IIO THIIOBOMY CYTOYHOMY I'papHKy Harpy3KH, PaHEe COITIaCOBAHHOMY

— 3aHHTEPeCOBAHHBIMH CTOPOHAMH,

—  TI0 YHCIIY YaCOB HCITOJIb30BaHH I H BEIIMYHHE MOIIHOCTH,

— B 3aBHCHMOCTH OT BHJ[a HEHCIIPABHOCTH YUeTa SEKTPHYSCKOHN SHEPrHH,

— TII0 YCTAHOBIEHHOH MOIIMHOCTH 3JIEKTPONPHEMHHKOB HIIM II0 JIOTOBOPHOMY
3HAUEHHIO MaKCHMAaJIbHON HAarpy3KH H YHCITY YaCOB ITOTPeOIeHNS 3IEKTPHYECKOH SHEPIHH.

Hp]?[ ITOM B 3aBHCHMOCTH OT IIPHYIHBI, BBI3BABIIIEH HEYUTCHHOC HGTPE@HEI—HIE I
HG'I‘I)E@HEHHE IIPH OTCYICTBEHH CPCACTBE H3MCPCHHA, IIPHMCHMIOTCH CIICAVYIOIIHES MCETO/IbI

pacyera:
1) [Ipu moTpeOIIeHHH B OTCYTCTBHE CPEACTB H3MEPEHHH
a) [Ipu roTpedneH B OTCYTCTBHE CPEACTB M3MEPEHHI, 3a HCKIFOUEHHEM I'PakKIaH

I HGTPE@H’I‘EHEﬁ BJIEI{TPHIIECI{Gﬁ SHEPIHH, YbA IIPHCOCIHHCHHAA MOIITHOCTE HC IIPCBBIIIACT 25
KB :EA, ITPHMCHAHOTCA CJIICAVYIOIIHE METOJBI PACHCT4d B ITOPAJAKE ITPHOPHTCTA.
— MCTOM ITO CPEAHECTATHCTHYCCKOMY HDTPE@HEHIE’D BJIEI{TPIIIIEGKGﬁ JHEPI'HH,

ONOKYMEHT MNOANWUCAH B30BAHMS MaKCHMyMa Harpy3KH H BeIIHYHHE
ANEKTPOHHOW NOANMUCBIO

Ceptudikar:  12000002A633E3D113AD425FB50002000002A6
Bnapgeney:  lUe6ayxoea Tatbsna AnekcaHaposHa y TpapHKy HarpyskH, paHee COITTacOBAaHHOMY
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0) IIpn noTpelGneHHMH B OTCYICTBHE CPEACTB H3MEPEHMH I IOTPeOHTEeleH —
rpakJgaH M IOTpeOHUTEIIEH SIMEeKTPHYECKONH SHEPruM, 4YbS IPHCOEJIHHEHHAs MOIIHOCTh HE
npeBblIacT 25 kB*A, mnpHMeHdgeTcsS pacdyeT IO CpeJHeCTaTHCTHYEeCKOMY IOTPeOIeHHIO
3JIEKTPOSHEPTHH, a B CIIy4ae OTCYTCTBHS CTAaTHCTHYECKHX JAHHBIX PAaCUeT ITPOH3BOIHTCS IIO
HOMHHAIIPHBIM MOIITHOCTSIM 3JIEKTPOIPHEMHHKOB M YHCIIY YacOB HCIIOIIB30BAHMS HTHX

MOII[HOCTEH.

B) IIpy yCTaHOBIIEHHH BHA HEHCIIPABHOCTH IIpHOOpa ydyeTa IMPHMEHSIOTCS METObI
B 3aBHCHMOCTH OT BHJA HEHCIIPABHOCTH YUeTa 3EKTPHYECKOH SHEPIHI, B TOM YHCIIE:

I) MckaxeHHe CXeMbl BKIIFOUEHHS IIPHOOPOB YUETa,

iy, Hcronp3oBaHne 3aHMKEHHOTO 3HAYEHHSI KO3((HIEHTa IlepecuyeTa IIpH
ITPaBHJILHOHN CXEME BKITFOUEHH S CUETUHKA,

e) YBEJIMUYEHHEBIE ITOTEPH HAIIPSDKEHN S B THHHUH coeuHeHNs T H-cuerunka.

2) [Ipu 6e3ydyeTHOM IOTPeOIIEHHH TIPHMEHSETCS METOJ pacueTa 10 YCTaHOBIIEHHOM

MOII[HOCTH 3IEKTPOIPHEMHHKOB HJIM JOTOBOPHOMY 3HAUYEHHIO MAaKCHMAJIbHOH HarpyskH H
YHCIIY YaCOB IOTPeOIeHH AMeKTPHUeCKOH SHEPTHH CO JHSA ITOCIEIHEH 3aMeHEI IIPHOOPOB yieTa
HITH IIPOBEPKH CXeMBI MX BKIIIOUEHHS, HO He 00Jee YeM 3a CPOK, KOrJa IPOBEpKa JOJDKHA Oblila
OBITH ITPOBEJIEHA.

3) IIpu  OGe3goroBOpHOM IOTPeOIIEHHH  IIPHMEHSETCS METOJ  pacuera II0
YCTAaHOBJIEHHON MOII[HOCTH 3JIEKTPOIPHEMHHKOB IIH II0 JOITYCTHMOH IJIMTEIILHOH TOKOBOH
HarpysKe H YHCIIY YacOB IOTPeOIeHH S AIMeKTPHYECKOM SHEPTrHH 3a CPOK He Oojiee TpeX JIeT.

MeTtoa 110 cpeHECTATHCTHYECKOMY IOT pedJIeHHI0

HeyureHHass snekTpHyeckas SHEPrHS B TeKylleM rofy t Himm TekyimeM(Hx) mecsie(ax)

roja t onpeaensercsa mo GpopMmyie:

W[:W[_l-(l+kcp), (1)

rae Wwe — dakTHueckoe moTpeOleHHe HSIeKTPHYeCKOH SHEPrHH 3a IMPEebIAYIIHI IO II0
OTHOMIEHHIO K TOXAY t, €CIH PacueTHBIM IlepHoJ 1 roa mwiH QakTHYeCKOoe ITOTpeOJIeHHe
AJIEKTPORHEPTHH 3a aHaIOTHUHBIH(e) Mecsi(bl) MPEeIbIAVIIErO T'ofa, eCIH PacYeTHBINH IepHO.
HECKOJIBKO MeCsIeB, KBT. U,
Kep — CpeTHEr0fOBOH KO3((HIIHEHT AHHAMHKH TOTpeOJIeHHSI 3JIeKTPOSHEPTHH, ONpelellsseMbIi
110 (pOPMYyTIE:

kcp _ W[—] B W[—n - (2)

n-w,_.

rIe  Wi-n — gakTHyeckoe IoTpelneHHe AIeKTPHYeCKOH SHEPTHH 3a T'oJ t-n M (aKTHYeCcKoe
1ToTpeOiIeHHe BIeKTPHYECKOH SHEPIHH 3a aHAJIOTHYHBIH(e) Mecsar(pl) roga t-n, kBT. 4.
N — KOJIMYECTBO JIET C H3BECTHBIM ITOTPeOIeHHEM, HO HE MEHEE JIBVYX JIET.

B ciry4yae OTCYICTBHS CTaTHCTHYECKHX JAaHHBIX 00 3eKTponoTpeOleHHH 3a CpoK Ooree 1
rojga, IIPHMEHSETCS pacueT TII0 CpeJHECTaTHCTHYECKOMY  3HAYEHHIO  ITOTPeOlIeHHs
BJIEKTPOSHEPTHH 3a TIPeABIAVIIHE pacyeTHBIe MepHOABL. IIpH STOM HeyYTeHHAas B TEKYIIeM
PacyeTHOM IIEPHO/JIE AIEKTPO3HEPr U ONpelelsIeTcs o (popMyTIe:

)]
Z Wi (3)
_ =l
W = ,
n
rJe W1 — rorpeOneHHe AIeKTPO3HEPTHH 3a 1-H pacyeTHBIH IEPHO/I,

N — KOJIHYCSCTBO PACHCTHBIX IICPHOJOB C H3BCCTHBIM HGTPE@HEI—HIEM.

NOKYMEHT HOARNGAH .~ 777770777 THa(UKy HarpysKkH, paHee cOrJIacOBaHHOMY
SNEKTPOHHOM NOANUCHIO bIMH CTOPDOHAMH
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa
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MeTo/ iKa IT03BONISIET BECTH pactcT C abOHeHTaMH Ha OCHOBAHHH THIIOBOTO I‘I)El(bI]I{El

Harpy3KH, paHee COIJTaCOBAaHHOIO CTOPOHAMH, H 3asSBICHHOH MaKCHMAaIbHOH MOIIHOCTH
Harpy3KH a0OHEHTOB.

HeydreHHas snekrpHyeckas sHepryus, KBT. 4, ornpeensgercs 1o gopmyiie:

2 24
Pmax ' lz(knﬁ ' kces ' N ' Zpt)i
i=1 t=1

100

rae  Pmax — 3asBIeHHas MaKCHMAalIbHAS MOIHOCTH Harpy3KH a0OHeHTa, KBT;
Knei — KO (HIMEHT YMeHbIIIEHH I OPJHHAT I'papHKa Harpy3KH B BRIXOIHBIE H ITPa3{HHIHBIE JTHH
1-ro Mecsa (IIpH OTCYTCTBHH JAaHHBIX, IIPHHIMAETCSI PAaBHBIM 1), OIpeIeIIeEMBII 110 (DOPMYIIE:

(4)

W =

cp _B(m)

k IIE — W ? (S)
Cp _F
e Wep s — CPETHECYTOYHOE IIOTPEOIEHHE 5SIEKTPHYECKOH SHEPrHH B BBIXOAHBIE

(Tmpa3HHYHBIE) CYTKH, KBT. U,

W p p— CPEHECYTOUYHOE ITOTPEOIEHHE BIEKTPHYECKOH SHEPTHH B paboume CYIKH, KBT. 4.
Kcesi — KO3 (PHIIEHT CE30HHOCTH, O.€;

Ni — YHCIIO KaJeHJapHBIX CYTOK B 1-M MECSIIE;

P; — 3HaYeHHe aKTHBHOH Harpy3KH Ha {-H CTYIIeHH THIIOBOT'O CYTOYHOIO I'paduka Harpy3kH, %o
OT Puax.

MeTtoa pacuyera mo YHCIY YACOB HCII0JIb30BAHHS H BeJIMIHHE MOIITHOCT H
M3BeCTHBI JOrOBOPHOE 3HAaYeHHE MAaKCHMAIIbHOH aKTHBHOH HAarpy3KH H YHCIIO YacOB
HCITOIb30BAHH MaKCHMYyMa Harpy3KH
MeToarka IO3BOIISIET BECTH PACYETHI C ITOTPEOHTEISIMI, Y KOTOPBIX OTCYTCTBYET VUYET,
HO H3BECTHBl JOTOBOPHOE 3HAYEHHE MAKCHMAJIbHOH MOINMHOCTH HAarpy3KH H YHCIIO YacOB
HCITOIb30BaHI MaKCHMAILHOI Har Py3KIH.
OnekTpHyecKkas SHeprus, KBT. 4, onpeensercs 1o GopMyie:

W_=F-P_ .. k- t, T107, (6)

yeroce. g

rie F — »x3madg roromaab, M2;

Pycr oce = 10 — yCTaHOBJIEHHAS MOIITHOCTH HCTOYHHKOB CBeTa HA 1 KB.M OOIIEH IUIOIIA/IH,
Bt [7];

Koz = 0,3 — ko3P pHIIEHT OJHOBPEMEHHOCTH BKIFOUEHHSI OCBETHTEIBHEIX ITPHOOPOR

tCB — YHCJIO YaCOB HCIIOIB30BAaHH AIIEKTPHYECKOIO OCBEIEHNS B CYTKH, U,

T — WCII0 JHETH, 32 KOTOPHIE ITPOM3BOAHUTCS pacyueT, IH.

Pacxon alIeKTpHYECKOH SHEPrHH 3JIeKTPOOBITOBEIMH IIpHOOpaMH, KBT.U, ¢ ydyeTOM HX
MOIITHOCTH H YHCJIa YaCOB HCITOJIb30BAHHS B CYTKH OITpeelsIeTcs o (popMyTIe:

m

WEE — t:an.nn ' Z(P:an.nn ' Kc .K@)i +Z(t3n.np ' P:an_np )J ' T » (?)
B i=1

!

I0e  tspnn — YHCIO YacOB PalOTHI 3MEeKTPOIUIHT B CYTKH B JOMaX C I[eHTpaJIbHbIM
TelIocHa0KeHHEM, U,

P.; nn — HOMHHATIBbHAS MOIIHOCTE JIEKTPOILINTHI, KBT;

K. — koa(duimieHT cripoca (A1 37MEKTPOILIHT ¢ YeTHIPhMSI KOH(pOpkaMH KO3((HIIHEHT

CIIpoca IIPHHHMAEeTCS PaBHBIM 1, ko3 PHIEHT cImpoca I IUIHT ¢ TpeMI KoH(popkaMH - 0,75, ¢

arvMg — ().5) [R1.
AOKYMEHT NoarnMcCAH

SNEKTPOHHOM MOAMUCHIO paboThl KOH(POPOK OJHOH IUIHTHI C YYEeTOM

Ceprudomkar; | 12000002A633E3D113AD425FB50002000002A6 IHTBI C HYCTBIPBMA I{GH(prI{aIvﬂI I{(}B(bd)HI_[HEHT
Bnapeneu; lHebayxosa TateaHa AnexcasapoBHa KGB(I)@)HL[HEHT OJHOBPEMEHHOCTH IS IUJIMT C
oM - 1);
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tsn mp — YHICTIO YACOB PAaOOTHI OBITOBBIX AIIEKTPOIIPHOOPOB B CYTKH, U,

T — mepHo BpeMeHH, 3a KOTOPHIH IMPOH3BOANUTCS OITIaTa , JTH,

P.x np — HOMHHaIBEHAS MOIITHOCTB ITpHOOpa, KBT [6];

m — KOJIIHMYECTBO 3JIeKTPOIPHOOPOB;

N — KOJIIMYECTBO 3IEKTPOILINT B KBAPTH]E.

CymMMapHas sleKTpHYecKasd sHepriud, KBT. 4, onpeenseTcs Mo popMyTIe:

Wior = Weg +Wag s (8)
rIe W — pacxoJ 3lIeKTpHYeCKOH SHEPIHH CBETOBOH HAIrPY3KOH, PacCYHTAHHBIH IT0 (DOPMYJIE

(7);
Woag — moTpebneHNe 31IeKTPOOLITOBBIX IIPHOOPOB, pacCUHTaHHOE I10 (hopmyTIe (8).
Metoa pacyera B 3aBHCHMOCTH OT BH/JA HEHCIIPABHOCTH YUYETA AJIEKTPHYECKOH YHEPIHH
HcnoJib30BaHHe 3AaHHREHHOT 0 3HAYEHH A KO3 (PHIIHEHTA IIepecdeTa npu
NPABHJILHOH cXeMe BKJ/IIOYEHH A CUeTYHKA

PaccMaTrpHBaroTCsl HapyIeHHs, CBSI3aHHBIE ¢ OTIIMYHEM (PAaKTHYECKHX KOA()(HIHEHTOB
TpaHcpopMarmi TT (TH) ormempHBIX (pa3 H3MepHTEIIBHOI'O KOMIIIEKCa OT KO3((HIHMEeHTOB,
HCIIONB3YEMBIX IIPH pacyere IOTPeOleHHs »SIeKTPHYECKOH SHEPrHM, a TakXke ClIy4Yau
3a(PHKCHPOBAHHOIO YBETHYEHHS OTHOIIEHHS TOKOB IIEPBHYHOH H BTOPHYHOH oOMoTOK TT,
paclieHHBAaEMBIX KaK YBeIHYeHHe KO3 (pHuIeHTOB TpaHchopMaiai TT.

Henpaeunvuoe 1 oounaxoeoe 6o ecex pazax 3-x snemenmuoil il 2-x s1eMeHmHoll
cXeMbl 3HAYeH1le pacieniHo2o Ko3guipienma
HemoyuTeHHAS SIeKTpHYecKas SHEPTHS OIPeIeseTcs M0 (POopMyIIe:
K — Kp
WHI[ — ' wpacx (t) ’ (9)
KP

I'Ac K — ITIPAaBHJIBHOC 3SHAYCHIC KGB(b(bHL[HEHT& IICPCCHCTa IIOKa3aHHH CYETUYHKAa
JJICKTPOSHCPI'HI B KBT. .

Kp — HernpaBmwIbHOe 3HaYeHHe KO3()(PHITHEHTA IIepecyeTa.

Henpaesunvtvie 1 paznuunvie 01 pazHvix haz 3-x s3nemenmuoil cxemsl 3HA4eHUs
ko3¢ hrienma nepecuema
HemoyuTeHHAS 3IeKTpHYecKas SHEPTHA OIpeiendeTcs o (popMyIe:

( K, K, K

3—(KP+KP+KP)
Vool T k| Ve (10)
B

. Kk, Ky

rane Ky, Kz, K3 — nmpaBuibHeIe 3HaueHHSI Ko3(duitHeHTa nepecyera g a3z A, B, C
COOTBETCTBEHHO.

Ha cerogHsaimuiii JeHbk OTCYICTBYET HOPMATHBHO IIpaBoBas 0a3a B METOJaxX pacuera
KOJIHMYECTBA HEYUTEHHOH IOTPeOlIeHHOH 3IeKTPHYECKOM SHeprur, IO3TOMY pacyeT MOIDKEH
OBITH OIpedeieH J[OroBOpoM SHeprocHaOXKEHHS HJIHM corinacoBaH IloTpebHTeneM ¢ CeTeBOH
OpraHH3aIHell B COOTBeTCTBHH ¢ II. 148 [IpaBHI (pYHKIMOHHPOBAHHSI PO3HHYHBIX PBHIHKOB

AIEKTPHYECKOH SHEPIHH B IIEPEXOIHBIH MEPHO, Pe()OpMHPOBAHHA SI1eKTPO3HEPT ETHKH.

Bonpocsl
l. OpraHm3alHH yieTa dIeKTPOSHEeEPTHH
AOKYMEHT MOAMUCAH
SNEKTPOHHOW NOANUCHLIO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 I'POCTAHIITAX
Bnapeneu: LLlebayxosa TaTbara AnekcaHapoBHa DHYUCCKIX CCTAX

)KTPOYCTaHOBKAX ITOTPeOHTENEH
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6. KoHTpoims 6anaHca 3JIEKTPHYECKON SHEPrHH Ha 3IEKTPOCTaHI[HIX

7. KoHTtpoms OanaHca 3J1eKTpHYeCKOH SHEPIHH Ha ITOACTAHINSIX H CETEBBIX IIPEIIPHSATH X
8. ['panmia GaraHCOBOMH ITPHHAJIEKHOCTH CETH (HIIH APYTHX SHEPrOYCTaHOBOK CYOBEeKTOB
SHEPIOCHCTEMEI)

NOKYMEHT NOAMNMUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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IIpakrHieckoe 3ansarue Ne3
bamaHC aMeKTpHYeCKOH SHEPrHH Ha ITOACTAHI[HH 2.
Iean:
— HM3yuurs MartepHan HacTOSIIHX METOAHYECKHX YKa3aHHH,
— OTBETHTH Ha IIOCTABIIEHHBIE BOITPOCEI
— PaccumuraTrh MoTepH B IMOACTAHIIHOHHOH 3JIEKTPHYECKOH CETH
— CocTaBuTh akT OajmaHca MeKTPHYECKOH SHEPIHH.

— (CoIToCTaBHTH QJHKTIIIIECI{H]?’I H ,I[DH}’GTIMIﬁ HeOamaHCEl H cIenaTh COOTBETCTBVYIOILIHE
BBIBO/JBI.

TeopurHyeckas 4acThb.

Ha moacTaHImiax 2siIeKTpHYECKHX CeTeH eKeMeCSYHO COCTaBlsieTca OalaHc M
o(opMIISIeTCS aKT MOCTYIUIEHH S H OTITYCKa 3IEKTPO3HEPTHH 10 IIOKa3aHHAM cYeTYHKOB Ha 24.00
Y MECTHOI'O BpEMEHH ITOCIeAHHX CYTOK OTYETHOI'O MECSI[a, CHATBHIM ITEPCOHAIOM ITOCTAHITHH.

B OanmaHc TOIKHBI BKIIFOYATHCS CIEAYIOIIHE COCTARILIIONIHE (YUEeTHEIE ITOKA3aTEIIH ):

— TIPHEM SIEKTPO3HEPIHH Ha IIIMHEI TTOACTAaHI[HH WIT,

—  OTJIauy 3JIEKTPOSHEPTHH B CETH HIIM APYTHM COOCTBEHHHKAM - WO,

—  OTITYCK 3JIEKTPOSHEPTHH ITOTpeduTensM WIIoT,

— pacxoj SIEeKTPOSHEPTHMH Ha COOCTBEHHBIE WC.H M XO3SHCTBEHHBIE HYXIBI WX.H
ITOZICTAHIIMI H ITPON3BOACTBEHHBIE HYKIBl WILH.

— TIOTEPH MEKTPO3HEPIHH B CHIOBBIX TpaHC(OpMaTOpaxX, KOMIIEHCHPYIOIITHX YCTPOHCTBAX
H PY nojcranipm  Whac. (ITIOTepH B ITOJICTaHIIHOHHOH AIeKTPHYECKOH CETH)

Bce cocraBmsmone  OanmaHca, KpoMe  IIOTEPh  SMEKTPOSHEPTHH B CHIIOBBIX
TpaHcopMaTOpax, JOJKHBEI OBITh H3MEPEHBI CUeTYHKAMH PacYeTHOI'O M TEXHHYECKOIO YYeTa.
[loTepn 3IeKTpO’HEPrHH B OOOPYAOBAHHH ITOACTAHIMOHHONH 3IEKTPHUYECKOH CETH CIIELYET
OITPEMEIISTE PACUETHEIM ITYTEM.

3HaueHHe (paxTHYecKoro HeGanaHca HE( ompepensercs mo BeIpakeHHIO:

HB(]) — WH_WH_W]IDT_WE.H._WK.H._WH.H._'&WBE 1[}[}% (1)
Wh

[lonmydyeHHOEe 3HadeHHe (paKTHYECKOro HeOaJaHca CcIeAyeT CPaBHHTh CO 3HAYEHHEM

IOITyCTHMOTrO HeOaaHca. 3HaueHHe JOITYCTHMOI0 HeGallaHca OIpeAelsieTcs o (popMylIe:

_ 2 32 2 32
By =+ [S1_, 02,02 + X0, 033, @)
[Ipenen momycTHMOH OTHOCHTEIIFHOH ITorpenHocTH i-10 MK omnpenensaercs rmo gpopMmyie:
_ 2 2
8y =116} + 85+ 85,  (3)

Ecmu 3HaueHHe (pakTHYeCcKOro HeOallaHca IIPEBBIIIAET ero JOITYCTHMOE 3HAUYEHHE,
IIEPCOHAIY ITOACTAHI[HH HEOOXOAUMO BBISIBUTE ITPHYIHEL 3TOr'O M ITPHHSTE MEPBI IT0 HX
YCTPaHEHHIO.

OdopMIeHHBIH aKT ¢ pe3ylIbTaTaMH COCTABJIEHHS OallaHCa SIeKTPO3HEPTHHA 10
ITOZICTAHIIMI HCIIOIB3YETCS B JallbHEHIIIEM IS CBeIeHHS OalaHca 110 CETEBBIM OPraHH3aLHsIM,
AO-sHepro B ienoM, MPCK, ©CK KEBC PDO>>.

3amanue.

AKT 0 cocTaBJIeHHH DaJIaHCA IeKTPHIeCKO SHEPrHH HA MOACT AHIHA

B cootBerctBuH ¢ B PJ[ 34.09.101-94, mpunoxeHne 6, akT OanaHca 3JIEKTPHYECKOH

SHEPTHH Ha ITOJCTaHI[HH COCTABIIIETCS ITO CeIyIolei (popmMe.

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO T
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 _ -
Bnapeneu: LLlebGayxoea TateAHa AneKkcaHapoBHa '1CCKOH SHCPI'HH Ha IIOACTAHIIHH
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(HaHMeHOBaHHE ITOJIC TAHL[HH)

OcHoBaHHe: ]IpHKkas ot No

KomuccHs B cocTage:

IIpencemarern

YlieHBI

HacTosmiii akT cOCTaBIIeH B TOM, YTO 3a Mecsry 20 T IIpHEM,
OTJaya, OTIIYCK C IINHH IIOACTAHI[MH, IOTpelleHre Ha COOCTBEHHBIE, XO3SICTBEHHBIE H
ITPON3BOACTBEHHBIE HYKIEI CIEIVIOIIHE:

N Homepa HanmeHoBaH IIoxazanne Paznoc | Koaddu | Komruecr | Ilpum
He CUETUHKORB Th . BO e-
II.II | CUETYHKOR, oO0kekTOBR |HaOul-| Ha0 4 | IOKa- IIMEHT | BJIEKTPO- | UAHIE
YCTaHOBJIEHH yyeTa 'O yHcia I-ro 3aHMIl | CUETYHK | BHEpPrHH,
BIX TEKVYIIEer | 4HClIa | CUEeTUYH OB YUTEHHOH
OHeproHa- 0 Mecsila | HCTeKIII . CUETYHKO
30pOM ero KOB 3a M
MecsI[a | MecHl THIC.KBT-
q
2 3 4 5 6 7 8 9

[. IIpueM 31eKTpHYECKON SHEPIHH

Bceero mo pazzgeny I

II. Pacxoa Ha cOOCTBEHHEBIE HYKIBI

Bceero o pazgeny 11

[1I. Pacxox Ha XO3SHCTBEHHBIE HY KB

IV. Pacxom Ha MpOH3BOACTRBEHHEIE HY KB

Bceero 110 paszeny IV

V. OTIIycK IoTpeOHTENIM
Bcero o pasgeny V

VI.Orgaya 31eKTpHYeCKOH SHEPTHH

Bceero 1o pasgeny VI

VIII JlormycTrverii HeGamaHc (popmyma (2)) , %
[X bamaHc 3IeKTposHEPTHH Ha TTOACTAHIIHH:

1. ITocTyrmao Ha nmHBI Beero (1)
2. Orpaya ¢ nmH [IC apyrum AO u cmexHBIM CO (VI)

i ST A YU U S i | TT
AOKYMEHT nogrmmcAH
SNEKTPOHHOW NOANUCHIO rcranim, Beero (II + VII)
Ceptuchmkar: 12000002A633E3D113AD425FB50002000002A6 M (HI + IV + V)
Bnapeneu: Llebayxoea TateAHa AnekcaHapoBHa

) TBHIC. KBT. U , %
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DakTHyecKHii HeOalaHC Ha IIOACTAHI[MH IIPEBBIINAeT (He IIPeBBHINIACT) JOITYCTHMBII
HeOallaHC AIIEKTPOSHEPIrHH (HYKHOE ITOJYEPKHYTH ).

[IpexcenaTe b KOMHCCHH

YeHBI KOMHCCHHI

[IpexgcraBuTEnh SHEPrOoHaA30pPa

[ToTepn sMeKTpHYECKOH SHEPIHH B H3MEPHTEIbHBIX TPaHcpOpMaTOpaX H CYETYHKAX
ITPSIMOTO BKITFOUEHH ST

[ToTepn B H3MepHTEIBHBIX TpaHC(OpMAaTOopax TOKAa H HAIIPSDKEHHS ITPHHHMAIOTCS B
COOTBETCTBHH C JaHHBEIMH 3aBOJIOB-H3IOTOBHUTEIEH,

[Torepn B Tpex ogHO(a3HeIX T H MpHHHMAIOTCS PaBHBIMH ITOTEPSIM B OJHOM Tpex(dazHOM
TH.

IloTepHn snexkrposHeprud B TT HampsokeHHeM 0.4 kB nipuHmMarorcsa paBHBEIMH 0,05 TEIC.
KBT*4/ToJ Ha OJHY (a3y.

Ilotepn snexrposHepruu B TT M TH BKIIOYArOT ITOTEPH B CUYETUHKAX, BXOJAIIHX B
COCTAB H3MEPHTEIBLHBIX KOMILIIEKCOB.

IIoTepH B3JIEKTPOSHEPIHH B B3IEKTPHYECKHX CUETUYHMKAX IPSAMOro BKroueHHI 0,22—0,66
KB

IIPUHHMAIOTCSI B COOTBETCTBHH CO CIEAVIOIMMH HJaHHBIMH, KBT*4 B rojg Ha OJHH
CUETYHNK:

* oJHO(a3HBIH, HHIYKITHOHHEIH — 18,4

* Tpex(a3HbIi, HHAYKITHOHHEIH — 92,0

* OJHO(pa3HEIH, 3IeKTPOHHBIH — 21,9;

* Tpex(a3HBIH, AMEKTPOHHBIH — 73,6.

Bornpochl 110 TeopeTHYeCKOH YACTH 3aHATHSA

1. IlosscHHTE OTKy[a ITOJIYYAIOTCS COCTaBILIOINHE OamaHca 3IIEKTPHYECKOH SHEPrHH Ha
ITOICTAHI[HI

2. YTo HeoOX0JHMO 3HATh JUIA OIleHKH (paKTHYecKOoro HebamaHca?

3. Uto HeoOXOaMMO 3HATH IS OI[EHKH JOITYCTHMOro HebanaHca HebamaHca?

4. Yro cnexyeT NPeAIIpHHATD, eclIH (paKTHYECKHI HeOalaHCe oKazalics OOIbIIIe

IIpakTH4eckoe 3anarue Ne 5
Pacyer HArpy3KH H3MePHT eJIbHBIX TPAHCHPOPMATOPOB TOKA
Il eJb:
—  HM3yuurh MarepHan HaCTOSIIX METOIHYECKHX YKa3aHHH,

Teopurnyeckasi 4acThb.

Br16op TpaHchopMaTopoB ToKa I anekTpocueTynka 0,4xB

YUeT 3IeKTPOSHEPTHH ¢ MmoTpebinsgeMbM TOKOM Oojiee 100A BBITTIOTHAETCS CUETUHKAMH
TpaHC(POPMATOPHOIO BKIIFOYEHHS, KOTOPHIe ITOAKIIIOYAIOTCS K H3MEpPSeMOH Harpys3ke 4Yepes
H3MEPHTEeIIbHbIe TPaHC(POPMaTOPhl. PAaCCMOTPHM OCHOBHBIE XapaKTEPHCTHKH TPaHC(pOpPMAaTOpPOB
TOKA.

KoaddrmmeHnt tpanchopMalimm ciaeayeT BEHIOHpaTh IO PACUYETHOH HAarpys3Ke ¢ yY4eTOM
paboTel B aBapHitHOM pexumMe. CormacHo IIYD momyckaeTcs MpHMeHeHHe TpaHC(pOpMaTOpOB
TOKa C 3aBBIIIEHHBIM KOA(P(HIMEHTOM TpaHCc(OPMAI[HH.

JlommyckaeTcsl IIpHMeHEeHHe TpaHC(OPMaTOPOB TOKA C 3aBBIIIEHHBIM KO3((HIIHEHTOM
TpaHcopMaIH (110 YCIIOBHSM 3JIEKTPOJHHAMHYECKOH H TEPMHYECKOH CTOHKOCTH HIIH 3aIl[HThI
INMH), €CIIH IIPH MAaKCHMAaJIbHOH Harpy3Ke IIPHCOEAHHEHHS TOK BO BTOPHYHOH OOMOTKE

AOKYMEHT NOANMCAH Hee 40 % HOMIHATLHOTO TOKA CUETUIKA. a IIPIH
SNEKTPOHHOWM NOANUCHIO J » allp
Ceprudiukar: | 12000002A633E3D113AD425EB50002000002A6 0.
Bnaneneu: Lebayxosa TarbAHa AnekcaHaposxa _)EﬁOBElHI[H ITO ELI@GP}" TpElHG(prMﬂTGpGE TOKa.

DPMaIHH HYKHO CYHTaTh TOT TpaHC(OpMAaTop
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TOKa, Y KOTOporo npH 25%-HOH pacyeTHOH ITPHCOEIHHIEeMOIl Harpyske (B HOPMaIbHOM
peXHMe) TOK BO BTOPHYHOI 00MOTKe OyzeT MeHee 10% HOMHHAILHOIO TOKA CUETUHKA.

TpanchopMaTop TOKa IpeJHA3HAYeH IS YMEHBIIEHHS BEIHYHHEI H3MEPSIEMOro TOKa H
IIPUBENIEHUS €ro K CTaHJapTHOMY JHalta3oHy. Kak TIpaBHMIIO, TOK TIpeoOpasyercs K
CTaHJapTHOMY 3HaueHHIO 5 A (pexe - 1 Awm 10 A).

Enre omHiM HasHaueHHEM TPaHC()OPMATOPOB TOKA SIBISETCS CO3JaHHE TalbBaHHYECKOM
PasBA3KH MEXKIY H3MEPSIEMOH H H3MEPHTETBHOH LIETTSIMH.

[IpuHIHIT OeHCTBHSA JaHHBIX YCTPOHCTB JOBOIBHO ITPOCTOH. IIo repBHYHOH OOMOTKE
TpaHcopMaTOpa, BKIOYEHHOH IIOCIIeJ0BATEILHO, IMPOTEKAeT (Pa30BEII TOK HArPY3KH. 3a CUET
53TOTO BO3HHKAET 3IEKTPOMArHWTHAas HWHIAVKIHS, CO3Jarolnas TOK BO BTOPHYHON OOMOTKE
YCTPOHCTBA. B 3Ty Ke OOMOTKY OCYILIECTBIISIETCS BKIIOYEHHE TOKOBOH KaTVIIKH TPpeX(a3zHoro
3JIEKTPOCUETUHKA.

Borpocksr:
C’LIET’LII]I{ pacyeTHBIH (KOMMEPUYECKHIT) SIIeKTPOSHEPTHH (paCUeTHEIH CUETYHK)
Touka H3MepeHH SIeKTPO3HEPIHH
Touka y4eTa 371eKTpO3HEPrHH
TouKa ITOCTaBKH 3IEKTPOSHEPTHA
Touka KOMMEPYECKOI'O YUETa AEKTPOSHEPTHH
Tapud Ha AIEeKTPOSHEPIHIO OJHOCTABOYHBIH (OHOCTaBOYHEBII TapH())
Tapu@ Ha 3MeKTPOHEPTHIO IBYXCTaBOYHBIH (JIBYXCTaBOYHBIH TapH()
Tapud Ha 3IeKTPO3HEPTHIO ABYXCTaBOYHO- TH(PepeHITHPOBAHHEIH IT0 30HAM CYTOK

(;[BychaEm{Hﬂ H(pdepeHITHPOBAHHBIH TapH()

*-.]CI‘.UI-PUJM'—

IIpakTHYecKoe 3aHATHe N6,
PaccraHOBKa CpeJICTB yyeTa Ha ITOICTaHL[HH
IHeab: M3yunrh mMarepHan HACTOSIIHX METOMMYECKHX YKa3zaHHI, OTBETHTL Ha IIOCTABJIEHHBIE
BOIIPOCHEI II0 TeEMaM M HAaHTH COOTBETCTBVIOIIHE OIPEIAEIIEHHS ITPHBEAEHHBIX TEPMIHOB C
HCITOIIb30BAHIEM HOPMATHBHOH JOKYMEHTAI[HH.

TeopuTHYecKkas 4acThb.

OCHOBHBIM HOPMAaTHBHBEIM JOKYMEHTOM, PerIaMEHTHPVYIOIHM VUET IEKTPOSHEPIHH B
Poccurickon @epepaiipi, SBisrorcs Ilpasmina yuera slneKTpHYECKOH SHEPIrHH. Kpome sToro, B
OTJEIbHBIX perHoHaXx P® 19 OTAENBHBIX  KAaTErOpPHH  ITOTPEOHMTENIEH  BBINYIIEHEI
IOTOJIHUTEILHEIE HHCTPYKIIHH, YIOYHSIOIHE OOIIMEPOCCHIICKHE HOPMBI IIPHMEHHTEIIFHO K
MECTHBIM YCIIOBHSM. Hamprmep, B r. MockBe AeHCTBYET HHCTPYKIIHSA IO ITPOEKTHPOBAHHIO
y4yeTa 3IeKTPoroTpe OleHHI B AKHUIIBIX H OOINeCTBEHHBIX 30aHHIX PM-2559.

JII11 OMHO3HAYHOI'O TOJIKOBAHHS HOPMATHBHEIX TPeOOBAHH I II0 VUETY AEKTPO3HEPTHH, B
PM-2559 npuBegeHa HIKECIIEAVIOIAS TEPMITHOIOIHS.

[ToTpeburens MEKTPHYECKON SHEPIHH - OpraHH3allis, YUpeKIeHHE, TeppHTOPHAIIBHO
000COOIEHHBIN IIeX, OOBEKT, IUIOINAJKA, CTPOEHHE, KBAapTHpa H T.II., IIPHCOEeIHHEHHBIE K
BIIEKTPHYECKHM CETSM H HCITOJIB3VIOIIMHE SHEPIHIO C ITOMOINBIO HMEIOI[HXCS ITPHEMHHKOB
3IIEKTPHYECKOH SHEPTHH.

AOOHeHT - II0TPeOHTEE, HEIIOCPEACTBEHHO  IIPHCOEAHHEHHBIH K CeTsIM
AOKYMEHT NOANMCAH C Hejl TpaHMIly OallaHCOBOH IIPHHAIEAKHOCTH
SNEKTPOHHOW NOANUCLIO | P - 1p E.l,'[[
Ceptudbidkat: | [12000002A633E3D113AD425FB50002000002A6 b30BaHHA 3IICKTPHYECKOH SHEPIHEH KOTOPOI'O
Bnageneu: LiebayxoBa TatesHa AnekcanapoeHa o OPraHH34dIlHH C HGTpEﬁII’I‘EHEM HIIH €TI0
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BEIIIIECTOSIIEN OpraHu3aiieH. /g OBITOBBIX ITOTPEOHTENIEH - KBAapTHPa, CTPOEHHE HIIM T'PVIIIIa
TEPPHTOPHAIIBHO OOBEAHHEHHBIX CTPOEHHH JIHYHOH COOCTBEHHOCTH.

['panuiia GaraHCOBOH ITIPHHAIICKHOCTH - TOYKA pasfela 3MEKTPHUYECKOH CETH MEXKIY
SHEPrOCHAOXKAKOINEH  OpraHM3alpied M abOHEHTOM, OIpeacnseMas II0  OalaHCOBOH
ITPHHAIJIEKHOCTH 3IIEKTPHYECKOH CETH.

Touka yyeTa pacxoja 3JIeKTPOSHEPTHH - TOUKA CXeMEBI 3IeKTPOCHAOKeHHSI, B KOTOPOH C
ITOMOIIBI0 H3MEPHTEIBHOIO IIPHOOpPa (pacyeTHOro CYeTYHKA, CHCTEMBI yueTa H T.I1.) HJIH HHBIM
METOJIOM  OIPeJeISIFOTCS  3HAUeHHS PAacXOJOB DIEKTPHYECKONM SHEpPrHH M MOIIHOCTH,
HCIIOJIIb3YEMBIE IPH KOMMEPUECKHX pacyeTax. 1ouka yyeTa COOTBETCTBYET I'paHHIle OallaHCOBOM
ITPUHAIJIEKHOCTH 3IIEKTPHYECKOH CETH.

PacueTHBIH IIpHOOp yyeTa - IIpHOOP ydeTa, CHCTeMa y4ueTa Ha OCHOBAHHMH ITOKAa3aHMH
KOTOPOrO B TOYKE YVYUeTa ONpedelseTcs pacXod ASIEeKTPHYECKOH SHEprud aOOHEHTOM
(cyOaOOHEHTOM), MO Ie KAl el oIIaTe.

KOHTpOIBHEIN ITPpHOOP yyeTa - IPHOOP YYeTa, HA OCHOBAHHMH IIOKa3aHHI KOTOPOI'O B
MAaHHON TOYKE CETH OIPeAeIsIeTCS PacXol SIEKTPHYeCKOH 5SHEPrHH, HCIIONB3YEMONH IS
KOHTPOJIISL.

[ IprcoeauHeHHass MOIHOCTE ITOTPEOHTENS - CYMMapHass MOII[HOCTE ITPHCOEIHHEHHBIX K
AIEKTPHYECKOH CeTH TPaHC(OPMaTOPOB ITOTPeOHTEI, ITpeoOpa3yIoIHX SHEPru0 Ha padouee
(HETOCPEACTBEHHO IIMTAIOM[Ee TOKOIIPHEMHHKH) HaIlpsDKEHHe, H  3IIeKTPOJBHIATENIEH
HanpscxkeHHeM BeIte 1000 B.

B Tex ciy4yasx, Korja ITHMTaHHE 3JIeKTPOYCTAaHOBOK IOTpeOHTENeH ITPOM3BOJHTCS OT
TpaHC(POPMATOPOB HIIM HH3KOBOJBTHBIX CeTeH SHEpProcHaOJKaroliell OpraHu3al[HH, 3a
IIPUCOEMNHEHHYIO MOIIHOCTE ITIOTPEOHTENS IPHHHUMAETCS PpaspelleHHass K HCIIOIb30BaHHIO
MOII[HOCTh, pa3sMep KOTOPOH VCTAHABIIMBACTCS SHEProCHAOXKAIOINEN OpraHH3aled H
YKa3bIBAETCSA B JIOTOBOPE Ha OTITYCK 3IEeKTPHYECKOH SHEPIHH.

Ha ocHOBaHMM VKa3aHHBIX BBIIIIE HOPMATHBHBIX JOKYMEHTOB OCHOBHBIE ITPHHI[HIILI
OPraHH3aIiH YUeTa TEKTPOIHEPTHH B KIIBIX 3JaHH X, 3aKIIIOYAIOTCSA B CIIEAYIOIIEM:

1. Jlna yyera sIeKTPOSHEPIrHH JOIDKHBI HCITOIB30BATHCS CPEICTBA H3MEPEHHI, THIIBI
KOTOPBIX YTBEPKACHEI [ occTaHgapToM PoccHH M BHECEHEI B | OCYIapCTBEHHBIN PEECTP CPELCTB
H3MepeHMi. [lepeuyeHp THUITOB CUETUHMKOB, HCIIOIB3YEMBIX IS PACUETOB 3a 3JIEKTPOSHEPTHIO H
ITPHHIMAEMBIX Ha OalaHC, YCTaHABIIMBAETCS SHEPT OCHAOKAIOIIEH OPraHH3aI[HEH.

2. B 1mpoekTe s31eKTpoOOOPYAOBAHHS Ha ITPHHI[MIIHATILHOH SIEKTPHYECKOH CXeMe IS
KaxXJIoro abOHEHTa JOIDKHBI IIPHBOIHNTHCS CIEAYIOIIHE JaHHBIE. IT0 KaTETOPHH HaJeKHOCTH
AIIEKTPOCHAOKeHNSL, 00 YCTaHOBIIEHHBIX MOIITHOCTSIX, PACUETHHIX Harpy3KaX H KO3()PHIIHEHTaX
PEAKTHBHOH HarpyskH. EcimM B cocraBe IOTPeOHTESI MMEIOTCS HArpys3KH, OTHOCSIIHECH K
Pa3sHBEIM TapH(HKAIIHOHHBIM TPYIIIIAM, TO S3TH JaHHbIE TakKe MOJKHEI OBITH IIPHBEIEHBI B
ITPOEKTE.

3. I'panmia paszgema  OajlaHCOBOH — IIPHHAIEKHOCTH M OKCIUIYAaTal[HOHHOH
OTBETCTBEHHOCTH, KaK ITPaBHJIO, JOJIKHA YCTaHABIIMBATLCS HA BBOJIE B 3[aHIE HA HAKOHEUYHHKAX
ITHTAOIIX KadelleH.

4. llpp 1mMTaHHH HaArpy3oK JKIWIOrO0 JOMa OT BCTPOEHHOH IWIH IIPHCTPOESHHOH
TpaHcpopMaTopHOi noacTaHimy (T1I), rpanmIia pa3gena ¢ 3HeprocHaOXkaroIeH opraHu3alei
OIpENEISIETCS  IPOEKTHOM  OpraHM3alfiel  II0  COITIaCOBAHMIO C  3aKasulMKOM M
SHepProcHabKaroIleH OpraHH3aIice.

5. Ecm B 3MaHHMHM  PACIIONOKEHO HECKOIBKO ITOTpedHTeNneH, O0O0O0COOIEHHBIX B
AIMHHHCTPAaTHBHO XO3SICTBEHHOM OTHOIIEHHH, TO Ha KaXXJOrO0 IIOTpeOHTENIS, B TOM YHCIIE
apeHIaTopa, Bo3araroTcs 00s3aHHOCTH aDOHEHTA.

6. Bce BHOBB CTPOAIITHCCA H PCKOHCTPYHPYCMbBIC AdOMd, KdK IIPpaBHIIO, JOJIAKHBI

[JOKYMEHT NMOANVUCAH
SNEKTPOHHOW NOAMVCHIO [aMH y4yeTa osiuekTpororpebnerns (ACYD)

Ceptudourar: - 12000002A633E3D113AD425FB50002000002A6
Bnageneu; LlebayxoBa TatkaHa AnekcalapoeHa JIAHIPOBKE KBAPTHP KHIJIBIX JOMOB H HCKIIIBIX

Pa3paloTKy IIPOEKTa HSIEKTPOo0OOpPYAOBAaHHS
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KBAPTHPEL IIH HCAIIOIO ITOMCIICHIT, ITPSCABAPHTCIIBHO IIOJIVHIE TCXHHYCCKIIC YCIIOBIA IIO
OPrafHi3aliHi YUCT4, PAa3pCIICHIIC Hd HCIIOJIB30BAHHE SJICKTPOSHEPIHH I TCPMHYCCKIIX IelIen
H pa3pcUOICHHE Ha ITPHCOCIHHCHHE MOIITHOCTH B BHEPFDCHﬂﬁﬂ{ﬂIDH_[Eﬁ OPI'aHI3allHH.

Jananue

HM3yuiTe MaTepHal HaCTOSIIHX METOMHYECKHX YKa3aHHil, OTBETHTH Ha ITOCTaBJIEHHEIE
BOIIPOCHI II0 TeéMaM M HAaHTH COOTBETCTBVIOIIHE OIPEJAEIIEHHS ITPHBEAEHHBIX TEPMHHOB C
HCITOIL30BAHHEM HOPMATHBHOH JOKYMEHTAI[HH.

PesynbTaTel pabOTH O(POPMHTE B ITHCEMEHHOM BHJIE H IIEpeJaTh IIPEIIOfaBaTENIO.

1. OpraHel roCcyJapCTBEHHOTO PETYIIHPOBAHHS H KOHTPOJII B 3JIEKTPOIHEPIETHKE

B coorBercTBHH ¢ (pefiepallbHBIM 3aKOHOM «OO0 3IeKTPO3HEPreTHKE» TOCYAAPCTBEHHOE
PETVIIMPOBAHHE M KOHTPOJIb B AIIEKTPOSHEPTETHKE OCYIIECTRIISIOT [IpaBHTENLCTBO POCCHIICKOM
Depnepaini, (eaepalbHbIe OPraHbl HCIIOIHHTEIBHOH BIACTH H OPraHbl HCIIOITHHTEIEHOH BIACTH
cyOopekTOB Poccuiickon @epepaimin. Ha vypoBHe IlpaBurensctBa PO® rocymapCcTBEHHOE
PETVIIMPOBAHHE NEKTPOSHEPT ETHKH OCYIIECTBIISIOT:

* [IpaBHTEILCTBEHHAS KOMHCCHS 10 BOITPOCAM TOILIHBHO-3HEPreTHYECKOr0 KOMIUIEKCA,
BOCITPOH3BOCTBAa MHHEPAIIBHO-CHIPhEBOH 0a3bl H IIOBBEIIEHH S SHEPreTHIeCKOH 3(P(PeKTHBHOCTH
3KOHOMHKH,

* [IpapuTEILCTBEHHAS KOMHCCHS ITO BOITPOCAM Pa3BUTH S IEKTPO3HEPT ETHKI H

* IIpaBUTEILCTBEHHAS KOMHCCHS IO OOeCIeUeHHIO Oe30ITacHOCTH AIEKTPOCHAOKEHH
((bemepambHEBIH TA0).

Ha  ypoBHe  (efepalbHBIX OpraHOB  HCIIOIHHTEIILHOH  BIIACTH  OpTraHaMH
TOCYAAPCTBEHHOIO PETYIIMPOBAHNS B NIEKTPOSHEPI €THKE SIBJISTFOT CS.

*MunmcrepcTBO 3HepreTHKH Poccrrickol Oepeparmn (MimHsHepro Poccrm)

*MHHHCTEPCTBO SKOHOMHYECKOI'O pPa3sBUTHSI PoccHiickomn Denepaliu
(MuH3K0HOMpa3BHTHS PoccHi)

» OelepanbHasg aHTHMOHOIIOMbHAS ciryk0a (DAC PoccHu)

» OepepanbHasg coryxk0Oa mo TapudaMm (OCT Poccrm).

Bonpocsl

1. CyeTyHK pacyeTHBIN (KOMMePUYECKHIT) 3JIeKTPO3HEPTHH (PpacUeTHBII CUeTYHK)

T ouka H3MepPEHH I AIIEKTPOSHEPIHH

Touka y4eTa 3JeKTPOSHEPTHH

Touka mocTaBKH AIeKTPO3HEPTr HH

Touka KOMMEPYECKOr0 YUeTa 3JIeEKTPO3HEPTHH

TapH{( Ha PIEKTPOIHEPTHIO OJHOCTAaBOYHBIH (OJHOCTABOYHBIH TapH()

TapH} Ha PIEKTPOIHEPTHIO IBYXCTaBOYHEIH (JBYXCTABOYHBII TapH()

© N S s WD

Tapu( Ha >IEKTPO’HEPTHIO JIBYXCTABOYHO-TH(P(EePEHIIHPOBAHHEIN IO 30HAM

CYTOK (IBYXCTaBOYHO-H(PpepeHIIHPOBAHHBIH TapH()

IIpakTHieckoe 3ansarue No'/
PacueTr xoimmecTBa IepeJaHHOH EKTPOIHEPIHH ITPH HECOBITAAEHHN TOYKH Y4YeTa H I'PAHHI[BI
SR OKYMEHT NOAMNUCAH
SNEKTPOHHOW NMOANUCHIO YECKHMX VKazaHHH, OTBETUTh Ha ITOCTABJICHHBIE
Ceptudvikar;  12000002A633E3D113AD425FB50002000002A6 e OMpefele i TIPHBEIHHBIX TEPMIIHOB C
Bnapeneu: lebayxoea TatesaHa AnekcaHgpoeHa
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OcCHOBHBbIe MNOHATHA: Oc3J0rOBOpHOE IMOTpeldineHHe, Oe3yYeTHOEe IOTPellIeHHE,
HEYUTEHHOE TIOTpedlieHHe BIeKTPOSHEPrHH M IIOTpedlieHHe TIIPH  OTCYTCTBHH CPEJICTB

H3MEPEHHH.
TeopurHyeckas 4acrThb.
besgorogopHoe  morpedJieHle —  IOTpeOlleHHE  BIEKTPHYECKOH  BHEPIHH,

OCVIIECTBIIIEMOE IIOTPEOHTENIEM B OTCYTCTBHE 3aKIIIOUYEHHOTO B YCTAHOBIIEHHOM ITOPSIIKE
IOrOBOpa 3HeprocHaOkeHHT (KYIUIH-IPOJaKH IeKTPHYECKOH SHEPTHH) H (FUIH) ITOCPEICTBOM
SHEPTOIPHHUMAIOIINX VYCTPOHCTB, TIPHCOSIHHEHHBIX K SIeKTPHYECKOH CETH CETEBOH
OpraHM3aIlMi ¢ HapPYIIEHHEM VYCTAHOBJIEHHOIO IIOPSJKA TEXHOIOTHYECKOTO ITPHCOEIMHEHH
SHEPTOIPHHIMAIONINX YCTPOHCTE IOPHAHYECKNX H (PH3HYECKHX JIHII K SIIEKTPHYECKIM CETSIM.

be3yuyerHoe morpedieHHe — IOTpeOlleHHE SIIEKTPHYECKOH SHEPIrHH IIPH HAJTHYHH
3aKIIIOYUEHHOIO B YCTAaHOBJIEHHOM IIOPSAKE JOTOBOpa SHeprocHaOKeHHS (KYIUIH-ITPOJaKH
AIEKTPHYECKOH SHEPIHH), HO ¢ HapyIIEHHEM CO CTOPOHBI ITOTPeOHTENISL, Ha KOTOPOI0 BO3JIOKEHA
00SI3aHHOCTH IT0 OOECIIEYEHHIO I[EJIOCTHOCTH H COXPAHHOCTH PACYETHOIO CPEACTBA M3MEPEHHA,
YCIIOBHMI YKa3aHHOIO JOTOBOpa O IIOPSAKE OCYINECTBIIEHMS H3MEPEHHH 3IIEKTPOSHEPTHH.
HapyiieHneM yCiIoBHIL O TTOPSAKE OCYIIECTBIIEHH I H3MEPEHHH SIIEKTPOSHEPTHH SBJISETCSA B TOM
YHCJIE, BMEINATEIILCTBO B paldoTy CpeAcTBa H3MEPEHHS IWIH HapyIIeHHe YCTAaHOBIIEHHBIX
JIOTOBOPOM CPOKOB JJISI H3BEIeHHS 00 OTCYTCTBHH (HEHCIIPABHOCTH) CPelCTBa H3MEHEHHS, a
TaKKe HHBIE JEHCTBHS, IIPHBEMIHE K HCKaKEHHIO JaHHBIX O (PaKTHYECKOM OOBeEMeE
ITOTPeOJIEHHON 3IEKTPHYECKON SHEPIHH.

HeyureHHoe moTpedJieHIe 3JIeKTPOYHEPIrHH — IOTpebIeHHe 3IeKTPHYeCKOH SHEPTHH B
CIIy4asix 0e30rOBOPHOro M (Mim) 0e3yd4eTHOTr O ITOTPeONIeHH S SIEKTPO3HEPTHH.

IloTpedJienrie mMpH OTCYTCTBHH CPeJCTB H3MepPeHHH — ITOTpellleHHe 3IeKTPHYECKOH
SHEPIHUH B OTCYICTBHE COOTBETCTBVIOINX YCTAHOBJIEHHEIM TPeOOBaHHUSAM CPEICTB H3MEPEHHI C
IIPUMEHEHHEM II0 COITIAIIEHHIO MeEXJIY TIMOTpeOHuTeNneM, TapaHTHPYIOIHM ITOCTABIIHKOM
(PHeprocOBITOBOH OpraHH3aIHel) H CeTeBOH OpraHH3alHeH.

MetoabI pacuera:

— TI0 CPEMHECTATHCTHYECKOMY ITOTPEOIIEHHIO 3IEKTPHYECKOHN SHEPIHH,

— IIO THIIOBOMY CYTOYHOMY I'papHKy Harpy3KH, PaHEe COITIaCOBAHHOMY

—  3aMHTEPeCOBAHHBIMI CTOPOHAMI,

—  TI0 YHCIIY YaCOB HCITOJIb30BaHH I H BEIIMYHHE MOIIHOCTH,

— B 3aBHCHMOCTH OT BHJ[a HEHCIIPABHOCTH YUeTa 3NEeKTPHYECKOH SHEPT M,

— TII0 YCTAHOBIEHHOH MOIIMHOCTH 3JIEKTPONPHEMHHKOB HIIM II0 JIOTOBOPHOMY
3HAUYEHHIO MAaKCHMAaJIbHON HAIrPy3KH W YHCITY YaCOB ITOTPEOIIEHNS NEKTPHYECKON SHEPTHH.

Hp]?[ ITOM B 3aBHCHMOCTH OT IIPHYIHBI, BBI3BABIIIEH HEYUTCHHOC HGTPE@HEI—HIE I
HG'I‘I)E@HEHHE IIPH OTCYICTBEHH CPCIACTBE H3MCPCHHA, IIPHMCHMIOTCH CIIEAVIOINIHC MCTOIBI

pacyera:
1) [Ipu moTpe8iIeHHH B OTCYTCTBHE CPEACTB H3MEPEHHH :
a) [Ipu roTpedneHny B OTCYTCTBHE CPEACTB H3MEPEHHI, 3a HCKIIFOUEHHEM I'PaKIaH

H ITOTPeOHTEeNeil AMeKTPHYECKOH SHEPIHH, YbS MPHCOeAHHEHHAs MOIIHOCTh He ITPEBBINIAET 25
KB *A, IIpHMeHSFOTCS CIeAYIOIIHE MeTOIBI pacyeTa B MOPSAIKE IPHOPHTETA:

— METOJ[ IT0 CpeJHECTaTHCTHYECKOMY ITOTPeOIEeHHIO AIEKTPHYECKOH SHEPIHH,

— METOJ II0 YHCIY YacOB HCIIOIIB30BAHHSI MAaKCHMyMa Harpy3KH H BEIIHYHHE
MOIITHOCTH,

— METOJ MO THIIOBOMY CYTOYHOMY T'paHKy Harpy3kH, paHee COITIaCOBAHHOMY
CTOPOHAMH,

OOKYMEHT MOANUCAH [ CPeICTB H3MEPEHHH I IIOTpeOHTEeNeH —
SNEKTPOHHOW NOANUCHIO .
HeprHH, 4Ybsd IIPHCOeIHHeHHAas MOIIHOCTh He
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 PLHH, P A
Bnapenew. Leb3yxosa TatbaHa AnexkcangpoBHa - 110 CPEAHECTATHCIHICCKOMY HGTPE@IEHHPD

ACTHUCCKIIX AdHHBIX PACHCT IIPOH3BOAHMTCAH IIO
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HOMHHAIIbHBIM MOIITHOCTAM 3IJIICKTPOIIPHEMHHKOB H HHCIY YdCOB HCIIOJIIB30BAHHA J3STHX

MOIITHOCTEH.

B) [Ipn ycTaHOBIEHHH BHAAa HEHCIIPABHOCTH ITpHOOpaA YUETa MPHMEHSIOTCS METOIbI
B 3aBHCHMOCTH OT BHJA HEHCITPABHOCTH YUeTa 3MeKTPHYECKOH SHEPTHH, B TOM YHCIIE:

I) M ckaKeHHe CXeMbl BKIIFOUEHHS ITPHOOPOR VUETA,

i) HMcronp3oBaHHe 3aHIKEHHOTO 3HA4YeHHS Ko3((HIMEeHTa TIepecyeTa IIpH
ITPAaBHIIBHON CXeMe BKITIOUEHH S CUETUHKA,

e) YBEIIMYEHHEIE ITOTEPH HAIIPSDKEHN S B IHHHH coeJHHEHHI TH-cueTunka.

2) IIpu 6e3ydeTHOM IOTPeOIIEHHH TIPHMEHSETCS METOJ pacyeTa IO YCTaHOBIIEHHOH

MOII[HOCTH 3IEKTPOIIPHEMHHKOB HJIM JOTOBOPHOMY 3HAUEHHIO MAaKCHMAalIbHOH Harpys3KH H
YHCIIY YaCOB IOTPeOIIeHHS ANEKTPHUECKOH SHEPTHH CO JHA ITOCIETHEN 3aMeHEI IIPHOOPOB yUeTa
HITH IIPOBEPKH CXeMBI MX BKIIIOUEHHS, HO He 00Jee yeM 3a CPOK, KOrja IPOBEpKa JOJDKHA Oblila
OBITH IIPOBEJIEHA.

3) IIpu  OGe3goroBOpHOM IOTPeOIEHHMH  IPHMEHSETCS  METOJ  pacyera II0
YCTAaHOBJIEHHOH MOIITHOCTH 3JIEKTPOIPHEMHHKOB IIH ITO JOIIYCTHMOH JIMTEILHOH TOKOBOH
Harpys3Ke M YHCIIY YaCOB MOTPeOIeHH AMeKTPHYECKOH YHEPTHH 3a CPOK He Oojiee TpeX JIeT.

MeToa 110 cpeHeCTATHCTHYIECKOMY NOT pPed/IeHHI0

HeyureHHas snekTpHyeckas SHEPIHSA B TeKyIneM rofy t mwin TekymeM(nx) mecsie(ax)

roja t onpenensercsa mo Gopmyie:

W[:W[_l-(l+kcp), (1)

rae W — (dakTHueckoe ImoTpeOlneHHe HSIEKTPHYECKON SHEPrHH 3a IPeABIAVINHI T'OJ IO
OTHOIIEHHIO K TOAY t, €CIH PpacyeTHBIM Ilepuod 1 rox mwin ¢akTHYeCKOoe IOTpeOIeHHe
SIEKTPO3HEPTHH 3a aHAIOTHYHEIH(e) Mecsi(bl) IpeAbIAYINero Iofa, eCIIH PacYeTHBIH IePHOJ
HECKOJILKO MecCHIIEB, KBT. U,
k.p — cpeHerogoBoH KO3()(QHIINEHT JHHAMHKH ITOTPeCIeHHS 3JIeKTPOSHEPIHH, ONpPeeIseMbIi
10 (POPMYTIE:

kcp _ W[—] B W[—n . (2)

n-w,_,

rae  Wit-n — gakTHyeckoe nmoTpelOleHHe AIEKTPHYECKOH SHEPTrHH 3a IoJ t-n MM (paKTHYecKOoe
IOTpeOIeHNe 3JIeKTPHYECKOH SHEPIHH 33 aHAJIOTHYHBIH(e) Mecsr(sl) roga t-n, KBT. u.
N — KOJIMYECTBO JIET C U3BECTHRIM ITOTPEOIEHHEM, HO HE MEHEE JIBYX JIET.

B ciryyae OTCYICTBHS CTAaTHCTHUECKIHX JaHHBIX 00 3IeKTponoTpebIeHHH 3a CpoK Boree 1
rojga, IIPUMEHSETCS pacueT II0 CPeJHECTAaTHCTHYECKOMY  3HAYEHHIO  IIOTPeOlIeHHS
3JIEKTPOSHEPTHH 3a TIPeABIAVIIHE pacyeTHhIe MepHOAbl. [IpH 3TOM Hey4YTEHHAas B TEKYIIEM
PacuYeTHOM IIEPHOJIE AIEKTPO3HEPTHS ONPEEIIIETCS IO (POPMYIIE:

)]
Z Wi (3)
_ =l
W = ,
n
rJe W1 — rorpeOineHHe AIeKTPO3HEPTHH 3a 1-H pacyeTHBIH IEPHO/T,

N — KOJIHYCCTBO PACHCTHBIX IICPHOJO0B C H3BCCTHBIM HGTPE@HEI—HIEM.

MeTto/ 110 THIIOBOMY CYTOYHOMY Irpa(uKy HArpPY3KH, paHee COrJIACOBAHHOMY
3aHHTEepPecOBAHHBIMH CTOPOHAMH
MeTomKa TO3BOJISIET BECTH pacueT ¢ a0OHEeHTaMH Ha OCHOBAaHHH THIIOBOI'O I'padHKa
Harpy3KH, paHee COITTaCOBAaHHOIO CTOPOHAMH, H 3asBJIECHHOH MaKCHMAJIbHOH MOIIIHOCTH

ANOKYMEHT NMoanncAH
SNEKTPOHHOM NOAMUCLIO I. H, OIIPCACIICTCA ITO tl)ﬂpMyJIEZ
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa
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12

24
Pmax ' Z(kHB ' kcea ' N ' ZPt)i
W = i=1 t=1
100

re  Pumax — 3a8BIeHHAS MaKCHMaJIbHas MOIIIHOCTh Harpy3KH aOOHeHTa, KBT;
Knei — KO3(P(HIMEHT YMeHBIIIEHHS OPJIHHAT I'pa)HKa HarPy3KH B BRIXOJHEIE H ITpa3 HHYHbIE JTHH
1-ro MecsIa (IIpH OTCYTCTBHH JaHHBIX, IIPHHUMAETCS PaBHBIM 1), OIpeAelsieMbIH 10 (pOpMYyIIe:

(4)

cp _B(m)

k IIE — W ? (5)
Cp_P
rie Wep s — CPETHECYTOUYHOE IIOTPEOIEHHE 5SIEKTPHYECKOH 5SHEPIHH B BBIXOIHBIE

(Tmpa3IHIYHBIE) CYTKH, KBT. U,

Wp p— CPETHECYTOUHOE IMOTPEOIIEHHE 3IEKTPHYSCKON SHEPIHM B padourie CYIKH, KBT. 4.
Kcesi — KO (PHIHEHT CE30HHOCTH, O.€;

Ni — UHCIO KaJleHJapPHBIX CYTOK B 1-M MECSIIE;

P; — 3HAUeHHe aKTHBHOH Harpy3kH Ha {-H CTYIIleHH THIIOBOI'O CYTOYHOIO rpapHKa Harpy3kH, %
OT Puax.

MeTtoa pacuera mo YHCIY YACOB HCII0JIH30BAHHS H BeJIMIHHE MOITHOCT H
M3BecTHBI JOrOBOPHOE 3HAaYeHHe MaKCHMAllbHOH aKTHBHOH HAarpy3KH H 4YHCJIO YacOB
HCITOJIb30BAHIS MaKCHMYyMa Har py3KH
MeToarKka ITO3BOIISIET BECTH PACUETHI C ITOTPEOHTEIISIMH, Y KOTOPEIX OTCYTCTIBYET VYET,
HO H3BECTHBI JOTOBOPHOE 3HAYeHHE MaKCHMAalIbHOH MOIMHOCTH HAarpy3KH H YHCIO YacOB
HCITOJIb30BAaHH I MaKCHMAJIbHOH Har py3KH.
DOnekTpHYecKas SHepryusd, KBT. 4, onpeensercs 1o GopMyiie:

W, =F-P_ . k- t, T107, (6)

VCT . OCE. 0

rie F — »xamas roromaab, M2,

Pycr oce = 10 — yCTaHOBJIEHHAS MOIITHOCTH HCTOYHHKOB CBeTa Ha 1 KB.M OOIIeH IUIOIIA/IH,
Bt [7];

Kozs = 0,3 — K03 PHIFIEHT OTHOBPEMEHHOCTH BKIIFOUEHHS OCBETHTEIBHBIX ITPHOOPOR

tCB — YHCIIO YaCOB HCIIOIB30BAHIS AIEKTPHUYECKOTO OCBEINEHN S B CYTKH, U,

T — wcio aHeH, 3a KOTOPBIE IIPOM3BOJANUTCS PacyeT, JTH.

Pacxon alIeKTpHYECKOH SHEPrHH 3JIEKTPOOBITOBRIMH ITpHOOpaMH, KBT.U, ¢ yyeTOM HX
MOIITHOCTH H YHCIIa YaCOB HCIIOIB30BAaHIS B CYTKH OIIPEIEILIETCS IO (POPMYIIE:

m

WBE — t:an.nn ' Z(P:an.nn ' Kc .K@)i _I_Z(t:an.np ' P:an_np )J ' T » (7)
B i=1

!

TNe  tspnn — YHCIO YacOB PabOTHl AIIEKTPOIUIHT B CYTKH B JOMax C II€HTPallbHbIM
TelocHa0KeHHEM, Y,

P.y s — HOMHHAJIBHASI MOIITHOCTD 3IEKTPOILINTEI, KBT;

K. — ko3 puimieHT crpoca (19 SIeKTPOILIMT ¢ YeTHIPhMSI KOH(OPKaMH KO3 HIIHEHT
CIIpoca IMPHHUMAETCS PaBHBIM 1, KO3(D(HIHMEHT cIIpoca JUIS IUIHT ¢ TpeMsI KoH(popkaMH - 0,75, ¢
asyma — 0.5) [8].

K, — Ko3HIMEHT OJHOBPeMEHHOCTH PAa0OTHI KOH(MOPOK OJHOH IUIMTBI C YYETOM
PETYIIHPOBAHHS IO MOIIHOCTH (JIJIS SIIEKTPOIUIMTHI ¢ YETHIPEMSI KOH(OpKaMH KO3((HIHEHT

OJHOBPEMEHHOCTH ITpHHHMaeTcsa paBHBIM 0.4, Ko3(p]HIMEHT OJHOBPEMEHHOCTH NI IIIHT C
TheMd KoHhonkanvur - 0 6 ¢ mrRvmg — 0 8 ¢ omHOI - 1);

AOKYMEHT NOANUCAH | :
SNEKTPOHHOW NOAMUCHIO KTPOIIPHOOPOB B CYTKH, 1,
Ceptucbukar: 12000002A633E3D113AD425FB50002000002A6 30JJHUTCA OIlIATa ., JH.
Bnapeneu: Uebayxoea Tathana AnekcadapoeHa 1, KBT [6];
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N — KOITHYECTBO MEKTPOILINT B KBapTHPE.
CyMMapHas 3lIeKTpHYeCcKas SHEPrus, KBT. 4, oIpeJenseTcs o (popMyIe:

Wior = Weg +Wag s (8)
rle W — pacxo[ 3IeKTPHYEeCKOH SHEPIHH CBETOBOH HAaIPy3KOH, PacCUHTaHHBIH IT0 (DOPMYIIE
(7);

Wo2g — moTpebneHHe 31IeKTPOOBITOBBIX IIPHOOPOB, pacCUHTaHHOE I10 (hopMyTIe (8).

Bomnpocobl
9. CYeTyHK pacyeTHBIH (KOMMEpPUYECKHH ) 3JIEKTPOSHEPTHH (paCUeTHEIH CYETYHK)

10. T ouka H3MepeHH S IIEKTPO3HEePrHH

11. Touka yyera 3JIeKTPO3HEPIHH

12. T ouka IocTaBKH IEKTPO3HEPrHH

13. Touka KOMMEPUYECKOI O yueTa 3IEKTPO3HEPTHA

14, TapH( Ha 3JIeKTPOSHEPTHIO OJHOCTABOYHBIHN (OHOCTaBOYHBIH TapH()

15. TapH( Ha 3TIEKTPOSHEPTHIO JBYXCTaBOYHBIH (JIBYXCTaBOYHBIH TapH())

16. Tapud Ha 53NIEKTPO’HEPTHIO ABYXCTABOYHO-IH(PEepeHIIHPOBAHHEIH II0 30HaM
CYTOK (JBYXCTaBOYHO-H(pPpepeHIHMPOBAHHBIH TapH()
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MUHUCTEPCTBO HAVKH U BLICIIIETO OBPASOBAHU S POCCUUCKOU OEJIEPAITUU
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA30OBATEJIBHOE
YUPEXJIEHHWE BEICIHEI'O OBPASOBAHWA
«CEBEPO-KABKAS3CKUU ®EJIEPAJILHBIA YHUBEPCUTET»

[Iaruropcxait HHCTHTYT (promian) CKOY

MeTtoanuyeckue yKa3aHHs

110 OpraHH3aI[HH CaMOCTOSTEILHOH padoThl O0YYATOIIIXCS
10 JUCITHIUIHHE «M3MepeHHe H YUET 3IIEKTPOSHEPT HID)
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AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
52



ComepKaHHe

BeepeHie
1 OOIasg XapakTepHCTHKA CaMOCTOSTEIIbHOH PaldoThl OOyYarolmerocs IIpH

H3VUCHHH JHCITHITIITHBI « I/IBMEPEHHE H YUCT JJICKTPO3IHCPI'HIT»

2 [TnaH-TpadHK BRIITOIHEHHS CaMOCTOSTEIbHOH PaOoThI
3 KOHTpOIBHBIE TOUKH H BHABI OTYETHOCTH IT0 HIM
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3 CIIHCOK PEKOMEHIYEMOH JIMTEPATYPHI.
NOKYMEHT NOAMNMUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
53



BBeaeHue

CaMocTosTeNpHag pabota — TMIaHHpyeMas vyueOHasg, VYueOHO-HCCIeIOBaTEIbCKas,
Hay4YHO-HCCIEA0BaTelIbcKasl padoTa CTYIEHTOB, BBIIIOJIHAEMAsI BO BHEAYAHUTOPHOE (ayAHTOPHOE)
BpeMSA II0 3aJaHHIO H TIPH MEeTOAHYECKOM PYKOBOACTBE TIIPEIOAaBarells, HO O0€3 €ero
HEIOCPEeJACTBEHHOIO0 y4YacTHSA (IIPH YaCTHYHOM HEITOCPEeJCTBEHHOM YYaCTHH IIpernojaBaTelld,
OCTaBIISIOIIEM BEAYIYIO POJIb 3a pa0OTOH CTYAEHTOB).

CaMocTogTenbHasg padoTa CTYIAEHTOB B BY3e gBISeTCcS BaKHBIM BHIAOM YueOHOH H
HaYYHOH JAESATEIBHOCTH CTYICHTA.

Benvimasa 1ens opraHmzaiii M ocyinecTBieHns CPC moinkHa coBIagaTe C IEIBIO
00yUYeHHS CTYJeHTa — IIOATOTOBKOH OakajlaBpa ¢ BBRICIIHM OOpa3oBaHHeM. IIpH opraHmsaigiu
CPC BaXHRBIM H HeOOXOJHMBIM  VYCIIOBHEM  CTaHOBATCSA  (DOPMHpPOBAaHHE  YMEHHS
CaMOCTOSTEIIPHON PadOTHL JJIS NMPHOOPETEHH S 3HAHMI, HABBIKOB H BO3MOKHOCTH OPraHH3aI[HH
yueOHOH H HAaYVUYHOH AeSTeIBHOCTH.

[{enpr0 caMOCTOSTEINLHOH pabOTHl CTYAEHTOB SBILIETCS OBJIAZleHHE (PyHIaMeHTaIIbHBIMH
3HAHHSIMH, ITPO()eCCHOHAIIBHBIMH YMEHHSIMH H HaBBIKAMH J[€STEIBHOCTH II0 ITPOQIIIIO, OIBITOM
TBOPYECKOH, HCCIIEOBATEIIbCKOH JIEATEeIbHOCTH. (CaMocTosTelIbHasg padoTa CTYIAESHTOB
CITOCOOCTBYET Pa3sBUTHIO CAMOCTOSTEIIPHOCTH, OTBETCTBEHHOCTH H OPraHH30BAaHHOCTH,

TBOPYECKOIO ITOAXO0/a K PeHIeHHIO ITpobneM yudeOHOro H IMpodecCHOHAIbHOIO YPOBHSL.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
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Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Ob01maa XapaKTepHUCTHKA CAMOCTOATEJNbLHOH padoThbl o0yuarlierocs
NP U3Yy4eHUHU JUCLMILTHHBI

«H3 MCPCHIC I YHCT 2JICKTPOSHCPI'I»

CaMmocToATeNnbHAsA  paboTa -  IDIaHHpyeMasd  ydeOHadg,  ydeOHo-
HCCIIeOBATEIIbCKA, Hay4HO-UCCJIEJ0BATEIILCKAS paboTa CTYJIEHTOB,
BEITIIOJTHIEMAass BO BHEAyJHUTOpHOE (ayJHUTOpHOE) BpeMs II0 3aJJaHMI0 H IIpU
METOAMUECKOM PYKOBOJCTBE IIpeIlojaBaTels, HO Oe3 €ro HENOCPEACTBEHHOIO
ydacTusd (IIpH  YacTHYHOM  HEIIOCPEJCTBEHHOM YYacTHUH IIPENojiaBaTeNIs,
OCTAaBJIAIONEM BEeAYIIYIO POJIb 3a pabOTOIl CTYEHTOR).

CamocTosdTeNnbHas paboTa CTyJIeHTOB B BVY3e fABIfgEeTCS BaXXHBIM BUAOM
yueOHOIl M HaydHON JAesdTEJIbHOCTH CTyJeHTa. (CaMocTogTelnbHass padoTa
CTYJCHTOB UTPacT 3HAUYNTEIILHYIO POJIb B PEUTUHIOBOI TEXHOJIOTHHN OOyUeHII. B
CBS3H C 3TUM, oOyueHne B BY3e BkIIrOUaeT B ceOs ABE, MPaKTUUECKN OJMHAKOBEIE
[0 O00BbEMYy U B3aUMOBIISIHIIO YacTU — Ipolecca OOydeHMsI I« IIpoljecca
camooOyueHnsd. 1loatomy CPC gomxkHa cTaTh 3(p(QEKTUBHOI U 1ieJIeHAIIpaBRICHHOI
paboTOoIl CTyIEHTA.

K coBpeMEHHOMY CIEHUAINCTy OOIIECTBO IPEABIBILIET JOCTATOUYHO
IMIPOKUI EpeUeHb TPeOOBaHMII, Cpel KOTOPLIX HEMAJIOBaXKHOE 3HAUCHNE IMEET
HaJId4dle€ Y  BBIOYCKHUKOB  ONpEeIelIeHHLIX  CIOCOOHOCTENI U YMEHUS
CaMOCTOATEILHO IIOOBIBATh 3HAHILI 13 pa3JIMYHbBIX NCTOYHUKOB,
CUCTEMATU3MPORATL IIOIYUEHHYKO HHQOPMAIIUIO, JaBaTh OIEHKY KOHKpPETHOI
¢uHaHCcOBOI curyanuu. PopMHpOBaHHE TAKOIO YMEHUS MHPOUCXOAUT B TECUCHUE
BCEro Iepuoja OoOyUEHH: Uepe3 y4acTHUE CTYJEHTOB B IIPAKTHUECKUX 3aHSITUX,
BBITIOJIHEHIE KOHTPOJILHBIX 3aJlaHUil M TECTOB, HaIlMCaHUE KYPCOBBIX U
BEIITYCKHEIX KBaIU(UKAIIMOHHEIX paOoT. Ilpu »ToM camMocTosATeNnbHas padoTa
CTYJEHTOB UI'PaeT PEMIAONIYIO pOJIb B XOA€ BCEr0 YUEOHOTO IIpoIlecca.

D.-""-'!'!".'T‘!"‘!"‘!""'!'."!" XY TIE N e T B Wl L B T i O O S . ﬂn‘?}HIECTEHEHI,IH CPC ﬂDH}I{Ha CDEHaﬂaTL C

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO -
Ceptudhukar: > 12000002A633E3D113AD425FES0002000002A6 oM CIICIIHMAJIINCTAa H 6aKaﬂaBpa C BEICIIIIM
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Ceptudchmkar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TaTeAHa AnekcaHapoBHa

CTAaHOBATCS (POPMUPOBAHUE YMEHHS CaMOCTOSATEIBLHON padOTHI JJI IIPHUOOPETEHIUS
3HAaHUII, HAaBLIKOB M BO3MOJKHOCTH OpraHm3aiuu ydeOHOM U  Hay4HOI
JIEATEILHOCTL.

DopMEI  CaMOCTOSITENILHON  pabOTEl  CTYJI€HTOBR  pazHoOOpazHeEl. B
COOTBETCTBUU ¢ pabodell ImporpaMMoil AUCIUIUINHEI IIPEIYCMOTPEHEI CIIEAYIOIIIE
BBl CAMOCTOSITEIILHOI pabOThI CTYACHTA:

- CAMOCTOSTEILHOE N3YyUEeHNE JINTEPaTyPhI;

- CAMOCTOSITEJILHOE PEIICHNE 3aJaY,

- BBIIIOJIHEHIE KYyPCOBOTO IPOEKTA.

I{env camocmosamenbHO20 U3YUEHUS JTUMeEpPamypbl — CaMOCTOSTEILHOE
OBIIAJCHNE 3HAHUSIMHU, OIILITOM HCCJIEIOBATEIILCKON JE€ATEIILHOCTIL

3adauamu caMOCTOSATEILHOIO N3YUYEHUS JIUTEepaTyPhl SBJIIFOTCA:

. yrIIyOJIEeHIE 1 pacIIIpeHNe TeOPETUYECKIX 3HAHMIL,

o dbopMUpOBaHUE YMEHHII MHCIIONL30BaThL HOPMATHBHYIO, IIPaBOBYIO,
CIIPAaBOYHYIO JOKYMEHTAIIMIO U CHEIHAJILHY IO JINTEPATYPY.

° pa3BUTHE IIO3HABATEILHEIX CIIOCOOHOCTEI 1 aKTUBHOCTHU CTYAECHTOB.

Ienw CamMoCMoameslbHO20 peuteHun 3aoau - OBJIaJICHUE
npo(peCcCUOHAILHEIMI YMEHIIMI W HaBBIKAMHI ACATEILHOCTH II0 IIPO (IO
OyayIIell AeITEIbHOCTI.

3adauamu caMOCTOSATEILHOIO PEIICHMS 3a/1au SBIISFOTCA:

. CUCTEMAaTHU3AINI U 3aKpeIlVIEHNE MOJIyYEeHHBIX TEOPETHUECKNX 3HAHUI

H IIPAKTITHCCKHX yMEHHﬁ CTYIACHTOB,

* (prMHpGBaHHE CAMOCTOATCIIEHOCTII MBINIJICHITA, criocoOHocTell K

CaMOPa3BHTHIO, CAMOCOBCPIICHCTBOBAHIIO 1 CaMOpPCaJIN3allIII,
* Pa3BHUTHC HMCCJICJOBATCIILC KX yMEHHﬁ.
Hﬂﬂb!ﬂ CAMOCMOAME/IbHOZO0 6bINO/ITHEHUA Hﬂﬂmpﬂﬂbﬂﬂﬂ pﬂﬁﬂfﬂb! I10
JAUICHIIIIITHE ABIIACTCA OBJI4JICHIIC (I)}’H,I[HMEHTEIHEHBIMH 3HAHITAMIIL,
AOKYMEHT NOArN1CAH IBEIKaMIT JCATCJIIBHOCTII IIO IIPO (]I’)]}IJ'I}D:,

SNEKTPOHHOW NOANUCHIO
I JACATCIIBHOCTIL
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Jaoauamu JAdaHHOI'O BIT/4 CaMOCTOSTEIILHOII paﬁﬂTLI CTYACHTA ABJIAIOTCA.

* CHCTCMATH3allIlA 11 3aKPCIIJNICHIIC ITIOJIYHCHHBIX TCOPCTHHCCKIIX 3HAHUII

H IIPAKTITHCC KX yMEHHﬁ CTYIACHTOB,

* }T.]’I}"6HEHHE H paCHINPCHIIC TCOPCTHHCCKIIX BHHHHﬁ;

. dbopMUpOBaHUE YMEHHII MHCIIONL30BaThL HOPMATHBHYIO, IIPaBOBYIO,

CIIPABOYHVIO JOKYMCHTAIIIEO 1 CIICIIHAJIBHY KO JINTCPATYPY,

* PA3BHUTIHIC IIO3HABATCJIBHBIX CIIOCOOHOCTEN 1M aKTUBHOCTU CTYACHTOB.

TBOPUECKOIT

OPIaHN30BaAHHOCTII,

HMHHUIITATIIBEI,

CAMOCTOATCIIEHOCTII,

OTBECTCTBCHHOCTII 1

* (prMHpGBaHHE CAMOCTOATCIIEHOCTII MBINIJICHITA, criocoOHocTell K

CaMOPa3BHTHIO, CAMOCOBCPIICHCTBOBAHIIO 1 CaMOpPCaJIN3allIII,

* Pa3BHUTHC HMCCJICJOBATCIILC KX yMEHHﬁ ;

* HCIIOJIb30OBAHHNC MATCpPIHAlld, CDﬁpaHHDFD 1 IIOJIVHCHHOI'O B XOJC

CaMOCTOMTEILHBIX 3aHATHU Ha CCMIHapaXx, Ha IIPaKTHHCCKHNX I Ha6DpaTDprIX

SAHATHAX, IIPH HAIIIICAaHITI I{}’pCDBDﬁ pa6DTLI.

B pesymeTate OCBOEHHS IHCIHIIIMHBI (DOPMHPYIOTCS CIEAVIOIIHH IIepedYeHb IUIaHHPYEMBIX

PESYIIBTATOB Gﬁ}"‘IEHI[}I II0 JUCIHIUIMHE, COOTHECEHHEIX C INTAHHPYEMBIMH PE3YIIbTaTaMH

OCBOEHHS 00pa30BaTEIbHOH ITPOrpaMMBI:

Kon, popmynmpoBka
KOMIIETE HI[HH

Koa, popmynnpoBka
HHIHKATOPa

[ImaHpyeMble pe3yIIbTaThI
0Oy4YeHHS 110 JUCLIHIUIHHE
(MOJIYITIO), XapaKTepPH3 YIOIIHE
ATarnsl (POPMHPOBAHH S
KOMITET €HI[HI1, HHIHKAaTOPOB

Crioco0eH aHaIM3HPOBATh
PEKMMEI PabOTHI OOBEKTOR
CHCTEM BIeKTPOCHAOKEHH S

(TIK-2)

OJOKYMEHT NoanmvucAH

N ]1-4gx.2 JleMOHCTpHPYET
ITOHHMMAaHHE TIPHHIHIIOB

() YHKIIHOHHPOBAHHS PEIHKOB
BIIEKTPHYECKOH SHEPTHH H
MOIIHOCTH, PBIHKA CHCTEMHBIX

YCITyT

SNEKTPOHHOW NOANUCHIO

CepTtudumkar:

Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa
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PEKHMA CHCTEMEI
3JIEKTPOCHAOKEHHSI O0BEKTa

Kop O0BbeM 4acoB, B TOM YHCIIE
ears HUToroBein
pemaﬁy Bug 1earensHOCTH IIPOIYKT Cpelctsa i e KGHHT;KTH peere
KOMIIET CTYIEHTOB caMOCTOSTEIIb TEH{GHGTH paboTa ¢
- OL[EHKH
eHI[HH HOIl paboTHI IIperoiaBa
TeleM
4 cemecTp
CaMOCTOSTETBEHO KoHcrekT CoGecenopanne | 70,92 7,88 78,8
€ H3yUeHHE
JIHTEPAT YPBI
IloaroToBKa K KoHcIIekT CobeceloBaHHE 0,54 0,06 0.6
IIPAKTHYECKIM
3aHSTHSIM
I1K-2 [IonTOTOBKA K OTYeT CobeceoBaHHe 0.81 0,09 0.9
1adopaTOpPHBIM
3aHSTHSIM
KoHTponbsHas OTueT CoOecefoBaHHE 9 | 10
padora
IloaroToBKa K KoHcriekT ColOecemopanne | 00,0405 0,045 0,45
TIEKLHSIM
Hr1oro 3a 4 cemecrp 24,3 2,7 90,75

MakcHMaIbHO BO3MOKHEBIH Oalljl 32 BECh TEKVIIHI KOHTPOJIF MaKCHMaIbHO BO3MOKHBIH

0aur 3a BeCh TEKYIIHH KOHTPOJIb VYCTAHABIHMBAETCS PaBHBIM 5. Tekyiee KOHTPOIBHOE

MCPOIIPHATHE CHHTACTCA CIOdHHBIM, CCIIH CTVIACHT IIOINYWIUI 34 HEI'0O HE MCHEC 60% ort

YCTAaHOBIICHHOI'O OJIII S5TOI0 KOHTPOIA MAKCHMAJIbBHOI'O Oarna.

PeHTHHT OBBIN

Oai,

BBICTaBIISIEMBIH CIVACHTY 3d TCKVYLICC KOHTPOJIbBHOC MCPOIIPHATHE, CAAHHOC CITYIACHTOM B

YCTAHOBJIEHHBIE TI'Pa(HKOM KOHTPOIBHBIX MEPONPHSATHH CPOKH, OIpPeAesIsIeTcs CIeIYIOIHM

o0pasoM:
YPOBEHP BHITIOJIHEHH I KOHTPOIIBHOI'O PeitrunTOBBIH 0211 (B % OT MaKCHMAaIbHOIO
3aJIaHHS Oalura 3a KOHTPOJIBHOE 3aJ[aHHE)
OTIMYHBIA 100
XOPOILHi 30
YIIOBJIETBOPHTEIbHBIH 60
AOKYMEHT MoanmucAaH 0
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MeToanueckne PEKOMER AN ITO H3VUCHHIO TCOPETHYICCKOI'0O MaTEpHaJIa

CaMocTosgTrenbHasg padoTa CTYAEHTAa HAUYMHAETCS C BHHMATEIIBHOIO O3HAKOMIIEHHS C
coJiepKaHHeEM y4eOHOr0o Kypca.

M3ydyeHHe KaKIOH TEMEBI CIIEIYET HAUHHATL C BHUMATEIIPHOI'O O3HAKOMIIEHHS ¢ HabOpoM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTA, ITOKA3BIBAIOT, YTO OH JOJIKEH 3HATh II0 JAHHOH TEME.
Bormpocel TeMBl KaK OBl HAaKIaIbIBAXOTCS HA COOTBETCTBVIOIIYIO I'JIaBY H30paHHOIO yueOHHKa
HIH yuyeOHOro 1mocodus. B urore JOmKHO OBITH SICHBIM, KAKHE BOITPOCKHL TEMBI YUEOHOI0O Kypca H
C KaKOH I''TYOHMHOH PacKPBITHI B KOHKPETHOM YUeOHOM MaTepHale, a Kakue BOOOIIE OITYIIEHBI.
Tpebyercsa TBOPUECKOE OTHOIIEHHE H K CAMOMY COZEPKaHHIO I CIIHIUIHHEI.

BoOIIpoCEL, COCTABIISIIONTHE €€ COJepKaHHe, 00IaJar0T Pa3sHOH CTEIIEHBIO BAXKHOCTH. ECTh
BOITPOCHI, BBIOTOMHSIONIHE (PYHKI[HIO JTOTHYECKOH CBSI3KH COJepKaHHSI TeMBl H BcCero Kypca,
HMEIOTCS BOIIPOCHI OITHCATEIIFHOIO WIH Pa3bsSCHUTEIIBFHOIO XapaKTepa, a TAKXKe HCTOPHYECKOTO
3KCKypca B 00IIacTh HM3y4aeMOH AHCIHHIUIMHBEL Bce 3TH BOIIPOCH HE COCTABIISIOT CYTH IIOHS-
THHHOI'O, KOHIIEIITYAJILHOI'O COAEPKAaHHSI TEMBI, HO HEOOXOMHUMSBI IS IIEJIOCTHOI'O BOCIIPHSTHS
H3YYAEMBIX IIPOOIIEM.

HM3yyaeMass QUCIIHIUIMHA HMEET CBOH KaTerOpHAIBHO-TIOHATHITHBEIN armiapar. HayuHble
ITOHSTHS — 3TO Ta 0a3a, Ha KOTOPOH CTPOHTCS KakKaasd HayKa. [IOHSTHS — V3II0BEIE, OIIOPHEIE
ITYHKTHI KaK HAYYHOI'O, TaK M YU4eOHOIO ITO3HAHHS, JIOTHYECKHE CTYIIEHH JBHKEHHSI B yueOe OT
ITPOCTOrO K CIIOKHOMY, OT SIBJIIEHHS K CYIITHOCTH. be3 SICHOrO ITOHHUMAHH S ITIOHSATHH yue0a KpaiHe
3aTPYAHSETCS, a COAEPKAHHUE IIPHOOPETEHHBIX 3HAHHI CTAHOBHT CS TYCKIIBIM, PACIUILIBYATHIM.

CTYIeHT OOMKEH IIOHHMAaTh, YTO CAMOCTOSTEIILHOE OBIAJEHHE 3HAHHAMH SBJISIETCS
[JIABHEBIM, OIPeAESIIIFOIMM. BBICIIAs IIKOJIA CO3MAcT IS 3TOr0 HeOOXOJHMMBIE VCIIOBHAL,
IIOMOraeT OyIyIeMy BBICOKOKBAIH(DHIMPOBAHHOMY CIIEITHAJIMCTY OBIAJeTh TEXHOJIOTHEMH
CAMOCTOSTENBHOIO IIPOU3BOACTBA 3HAHIIH.

B camocrosarensHOH paldoTe CTYAEHTaM IIPUXOJHUTCS HCIIOINB30BAaTh JIHTEPATYPY
Pa3IHYHBIX BHIOB: IIePBOHCTOYHHKH, MOHOIpaHH, Hay4yHble COOPHHKH, XpPeCTOMAaTHH,
yueOHHKH, yueOHBIe ITOCOOHS, KXKYpHalIbkl H Ap. M3ydeHHe Kypca IIpeAIionaracT 3HAaKOMCTBO
CTYASHTOB ¢ OOJpIIMM OOBEMOM HAYYHOH M YUYeOHOH JINTEpaTyphl, YTO, B CBOIO OUYEpPEelb,
ITOPOXKAAET HeOOXOAHMMOCTh BBEIPAOOTKH VYV HHX PalHOHAIBHO-KPHTHYECKOIO IIOAXOoAa K
H3YYaEMBIM HCTOYHHKAM.

YToOB HEe «YTOHYTE» B OI'POMHOM OOBEME PEKOMEHJIOBAHHBIX €MY IS H3YYEHHS

QOKYMEET TIQREMACAH HAYUHTHCS ITPABIUILHO MX YHTaTh. [IPaBHILHOE
SMEKTPOHHOM NMOANMUCHIO Hay 1p - 1P
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[IpemBapHTENbHBIN IIPOCMOTP KHHTH BKIIIOYAeT O3HAKOMIIEHHE C THTYIBHBIM JIFCTOM
KHUTH, aHHOTAIMEH, IIPEIHCIOBHEM, OITIaBIcHHEM. [IpH O3HAaKOMIEHHMH C OITIaBIIEHHEM
He0oOXOAMMO BBIJAEIIHTE pa3eibl, ITIaBEl, aparpadsl, IIpeICcTaBILIIONIIHE IS Bac HHTepec, Oero
HX IIPOCMOTPEeTh, HAaHTH MecTa, OTHOCSINHecS K TeMe (a03albl, CTpPaHHIBI, ITaparpadsl), H
ITO3HAKOMHTBCS C HUMH B OOIIHX YePTax.

HayuHble H30aHIA COIIPOBOKIAIOTCS PAa3IMYHLIMH BCIIOMOraTeIIbHEIMH MaTepHaIaMH —
HaYYHBIM aIllfaparoM, ITO3TOMY BaKHO 3HAaTh, M3 KaKIX OCHOBHBIX 3JIEMEHTOB OH COCTOMT,
KAaKOBBI €r0 (DYHKI[HH.

3HAKOMCTBO C KHHMIOH JIVYIIle BCErO0 HAYHHATE C H3YYEHHS aHHOTAI[MH — KpaTKOH
XapaKTepHCTHKH KHHIH, PACKPBIBAIOIIEH ee COJepKaHHe, HIESHHYIO0, TEMAaTHUYECKYIO H
’KAHPOBVIO HAIIPABIIEHHOCTh, CBeIcHHSA OO0 aBTOpe, HasHAUEHHE H JAPYIHE OCOOEHHOCTH.
AHHOTAIMI ITOMOTaeT COCTaBHTh IMPeABapPHTEILHOE MHEHHE O KHHTE.

['1yGke IOHATH COAEpKAaHHE KHHIH IIO3BOISIOT BCTYIMMIEIBHAS CTaThsl, B KOTOPOI
HAcTCSd OIIEHKAa COJEpKaHMS KHHIM, 3aTparHBacMOM B HeH IpoOIeMaTHKH, COHEPKHUTCS
HH(pOPMaIHS O KH3HEHHOH H TBOPYECKOH OHOrpadHH aBTOpa, BEICKA3BIBAIOTCS ITOJIEMHYECKHE
3aMeYaHMs, Pa3bICHSIOTCS OTHEIbHBIE IIOJIOKEHHUS KHHIH, TAroTCsI KOMMEHTApHH H T.J. Bor
ITOYEMY 3HAKOMCTBO C BCTYIIMTEIBLHOM CTAaThEH IPEACTAaRISETCSI OUeHb BaKHBEIM. OHO ITOMOIAET
CTYIAEHTY COPHEHTHPOBATHCS B TeKCTe paboThl, 0OpaTHTh BHUMAHIE Ha €€ HAaHOOJEee [[EHHBIE U
Ba/KHBIE Pa3JIEIIbI.

Toit Ke LenH COMEHCTBYET 3HAKOMCTBO C OITIABIIEHHEM, ITPEIHCIIOBHEM, ITOCIIECIIOBHEM.
BecbMa IMONME3HBIMHM 3IIeMEHTAMH HAy4YHOI'O arlrapara SBJISIOTCS CHOCKH, KOMMEHTApHH,
TaONMIBI, T'paHKH, CIIHCKH IHTepaTypbl. OHH He TOIBKO HIUIIOCTPHPYIOT OT/IEJIbHEIE
ITOJIOKEHHS KHWUTH WM CTaThH, HO M CaMH IO cebe SABILIFOTCS JOITOIHHUTEIILHEIM HCTOYHHKOM
HH()OPMAaILHH JJISI YHTATESL.

Ecim ynraTens 3aHHTEpecoBajla KakKas-TO BhICKa3aHHAs aBTOPOM MBICIIb, He HaIlleIas
ITOAPOOHOI0 OCBEIEHHS B JAaHHOM HCTOYHHKE, OH MOKeT OOpaTHThCA K TeKCTY HCTOYHHKA,
VIIOMHHAEMOI'0 B CHOCKE, JTHOO K HCTOYHHKY, KOTOPBIH OH MOKET HAHTH B CIIHCKE JIHTEePaTYpPHL,
PEKOMEHIOBAHHOH aBTOPOM IS CAMOCTOSATEILHOIO H3YUEHH.

CyIIeCTBYET HECKOIIBLKO (POPM BEJEeHH S 3aIHCEH:

— IUIaH (TIPOCTOH H pa3BEPHYTHIH) — HanOoJjIee KpaTKas (popMa 3aIllHCH ITPOYHTAHHOIO,
IIPEACTABILIIONIAS COOOH TIIEpEeYEHh BOIIPOCOB, PacCMaTPHBAEMBIX B KHHIE HIIH CTaTheE.
PaspepHYTBIH IUIaH IIPeACTaBIIET coOoM Oonee MOAPOOHVIO 3allHCh IIPOYMTAHHOIO, C

AOKYMEHT NOAMNWUCAH B, C BBITTHCKOIT ITHTAT, CTATHUCTHYECKHX JIAHHBIX
SNEKTPOHHOW NOAMMUCHIO ’ H ’ s
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— Te3HCHl — KpaTKO C(OPMYIHPOBAHHBIE ITOTI0KEeHHS, OCHOBHEBIE ITOTOXKEHHSI KHHIH,
cTaThH. Kak ITpaBHIIO, T€3HCHI COCTABISIOTCS ITOCIIE IIPEABAPHTEIIBHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHKA, IIPH €ro ITOBTOPHOM ITPOYTeHHH. OHH ITOMOTaloT 3aIIOMHHTh H CHCTEMAaTH3HPOBATh
HH(OPMAIHIO.

CocTaBlleHHe KOHCIIEKTOB

Boibnryto poilb B YCBOEHHH H IIOBTOPEHHH NPOHAEHHOTO MaTepHalla HrpaeT XOPOIIIHit
KOHCIIEKT, COlep Kall[Hii OCHOBHBIE HAEH IIPOYHTAHHOIO B YUeOHHKE H YCIIBIIIAHHOTO B JIEKIIHH.
KoHCITeKT — 3T0, TI0 CYINECTBY, HAOPOCOK, Pa3BEPHYTHIH IJIaH CBI3HOIO paccKasa IT0 OCHOBHBIM
BOITPOCAM TEMBEI.

B Kkakoii-ToO Mepe KOHCHEeKT paccYuTaH (B 3aBHCHMOCTH OT HHIHBH]YaJIbHBIX
0ocoOeHHOCTeH CTyJleHTa) He TOIbKO Ha HHTEIUIEKTYalbHYI0 H 5SMOI[HOHAIBHYIO, HO H Ha
3PHTEIBHYIO MaMITh, IIPHYeM TeKCT KOHCIIEKTa HepeIKO acCOIMHpPYeTCS edie H C TEeKCTOM
yueOHHKa IIH 3alliCchi0 JIeKIHH. [103TOMYy Jierde 3allOMHHAETCS COJEpP’KaHHE KOHCIIEKTOB,
HaITHCaHHBIX Pa300pPYHBO, ¢ MOJUEPKHBAHHEM IJIH BBIJIeJIEHHEM Pa3psIKOH KIIOYEBBIX CIOB H
hpas.

CaMOCTOSTeIbHO H3YYeHHBIe TeMBl IIPeJOCTABILIIOTCS IIPeloJaBaTelllo B (opMe
KOHCIIEKTa, IT0 KOTOPOMY ITPOHCXOAHT cobeceoBaHHe. TeopeTHUeCKHe TeMBI Kypca (OTIeTIbHEIE

EG]’[pDGBI):. BBEIHOCHMEBIC Ha CAMOCTOATCIIbHOC H3VHUCHHC, ITPCACTABIICHBI HIT/KC.

IlepeyeHb 0CHOBHOM H JONOJHHTEIbHOH JIMTEPATYPbl, HE00X0MMOH IS 0CBOEHHSA
JUCIHHILTHHbI
IlepeyeHb OCHOBHOM JIMTEPATYPLI:

1. BacrpakoB, B.M. Merponorus: yueOHoe nmocotue / B.M. BacTtpakoB. — ﬁnuu{ap-OHa:

[IOBOJDKCKMIT TOCYIapCTBEHHBIH VHHBepcHTeT, 2016. — 288 c. PexumMm pgocryia:
http://biblioclub.ru/index.php?page=book view_red&book 1d=461556

2. Kpeimora I'.]J[. OCHOBBHI cTaHIapTH3AI[HH, CEPTH(HKAI[HH, METPOJIOTHH: Y4YeOHHK IS
BY30B. — 3-& H3M., nepepad. u gonr.  M.. JIOHHUTHU — JJAHA, 20155 — 671 ¢. Pexum

poctyma: http://biblioclub.ru/index.php?page=book view red&book 1d=114433

IlepeyeHb JOMOJIHHT €JILHOH JIMTEPATYPhL

1. 3axapoBa, A.I'. UsMepuTenpbHasa TexHuka . ydyeOHoe rmocoOHe / A.I'. 3axapoBa. —
Kemeporo : Ky3I'TY umenn T.D. I'opbauea, 2011. — 151 ¢. — TekcT : 3IeKTPOHHBIH //
DINEKTPOHHO-OHOIOTE YH A CHCTEMA «JIaHb» ; |caiit]. — URL.:
https://e.lanbook.com/book/6679
2. 3axapoBa, A.I'. M3sMepuTenbHasg TEXHHKA H 3JIEMEHTEI CHCTEM aBTOMAaTHKH | y4eOHOe IToco0He
/ A.T". 3axapoBa, A.E. Mensenen, A.B. I'puropreB. — Kemeporo : Ky3I'TY umernn T.D.
["opbauera, 2017. — 126 c¢. — ISBN 978-5-906969-38-5. — TeKcCT : 3IeKTPOHHBIH //
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1. Metogmueckue PEKOMCHIAAITHH JIJIA ITOATIOTOBKH K ITPAKTHYCCKIHM 3aHATIAM.
2. MeTtoamyeckHe PEKOMCHIAAITHH ITO OPr'aHH 34l CAMOCTOAT eJIbHOH pﬂﬁﬂTH CTYACHTOB.

IlepevyeHn pecypcoB HHpOPMALTHOHHO-TEJICKOMMYHHKAIIHOHHON ceTH «M HTepHeTY,
He00XO0UMbIX /ISl OCBOEHH S JUCIMILTHHbI

1. http://www.biblioclub.ru -ObC "YHuBepcuTeTCKasg OHOMHOTEeKa OHTaHH"

2. http://www.iprbookshop.ru/ - OnexkrpoHHo- ouOmoTte4yHas cucreMa I[IPRbooks

3. http://e.lanbooks.com - OIMeKTpOHHO-OHOITHOTEYHAA CHCTEMA JIaHE
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ILnaH-rpadguk BbINOJIHEHHA CAMOCTOSATE/ILHOI padoThI

TexHosI0rHUecKan KapTa CAMOCTOATEJILHOH pﬂﬁﬂTbI CTYIACHTA

Kon O0ObeM YacoB, B TOM YHCIIE
pealisy HToroesiin CpejicTBa 1 CPC KonrakT- | Bceero
eMOH | BHI JedgrenbHOCTH ITPOAYKT FOXH OO Has
KOMIIET CTYAESHTOB GEIMEJCTGHI‘EJIL S pabota ¢
eHIHH HOH pabOTEI Tperoza-
BaTeleM
4 cemecTp
CaMOCTOSITeIIbHOE KoHcIIeKT CobecegoBaHHE 6,795 0,755 7.55
H3YUYEHHE
JIHTEPATYPBL  TIO
pasgernaM Nel-2
IlogroroBka K KoHcITekT CobeceoBaHHE 2,43 0,27 2.7
ITPAKTHYECKHM
3aHITH IM
IlogroToBKka K KoHCITekT CobecegoBaHue 2.43 0,27 2.7
TTEKITHSIM
IIK-2
BrImonHeHHe HMHauBHIyas- 3armTa 9 | 10
KOHTPOIIBHOH HOe 3aJlaHHe
PadoTHI
IlogroroBka K OTyeT II10 J1a- CobeceoBaHHE 3.645 0,405 4,05
nadopaTOPHBEIM OopaTOpHOH
paGoTam padore
HToro 3a 4 ceMecTp 24,3 2,7 27
NOKYMEHT MOANUCAH

Bnageneu;

lLlebGayxoea TateAHa AnekcaHapoBHa
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B PdMKax pEﬁTHHFDBDﬁ CHCTCMbI YCIICBACMOCTL CTYACHTOB IIO Ka}H,[[Df’I
AUCIHHIUINMHEC OICHHBACTCA B XOJC TCKYIICI'O KOHTPOIIA H HpDME}I{yTDT-IHDﬁ

dTTCCTAIlI1l].

IIpn 1mpoBemeHUN TEKYINEero KOHTPOJIA PEUTHUHIOBAas OI€HKAa 3HaHUI

CTYACHTA OLCHNBACTCA CIICAYROIINM GﬁpElBOMZ

No Bung gedaTernbHOCTH CTYJEHTOB Cpoku KomnuecT
I/ BLITIOJTHEHIA | BOOAJUIOB
4 cemecTp

1. | IlpaxTtuueckoe 3ansarue Ne 3 6 HeJeNA 25
2. JlabopatopHoe 3anaTue Ne 3 10 genend 15
3. | IlpakTuueckoe zauarue Ne 8 16 Henens 15

Hroro 3a 4 cemecTp S5
Hrtoro 55

MaxcuMaabHO BO3MOJKHBI Oar 34 BECH TEK}"H_[Hﬁ KOHTPOJIb
YCTaHABIINBACTCA PdBHBIM 55. TEI{}"H_[E& KOHTPOJIbLHOC MCPOIIPIATHIC CHHTACTCA
CAAaHHBLIM, CCJIM CTYICHT IIOJIVHILII 34 HCI'O HC MCHCC 60% ot YCTAaHOBJICHHOI'O JIJIA
STOI'O KOHTPOJIA MaKCHMAaJIbBHOI'O Oarria. PeNTUHIOBLIN 6&1.]1]'[:, BEIC TaBILIEMBIII

CTYACHTY 3a TCKYIICC KOHTPOJIbBHOC MCPOIIPMIATHC, CIdHHOC CTYIACHTOM B

YCTaHOBJICHHEIC I'pa(bHKDM KOHTPOJIbHBIX MEpDHpHHTHﬁ CPOKII, OIIPCACIIACTCA

CIIeQYFOIIIM 00pazoM:

Peittunaroseiii 6amn (B % oT
YPOBEHb BHIIIOJIHEHNS KOHTPOILHOTO
MaKCHMaJIbHOTO Oaiia 3a KOHTPOJILHOE
3aJIaHIs
3aJaHIE)
OTIUYHBII 100
XOpOomnil 30
Y I0BIE€TBOPUTEIILHEIII 60
Hey1oBIeTBOPUTEILHBIN 0
[IOKYMEHT MNOANUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
05




METU,E[H‘IECHHE PCERKOMCHIALIHH 110 H3VIMCHHIK TCOPCTHYUCCKOI'O

MAaTCpHaJIa

CaMmocTogaTenbHas padboTra CTyJeHTa HadMHAETCI ¢ BHHMATEIBLHOTO
03HAaKOMIICHI C COJACpKaHIeM yueOHOTo Kypca.

WM3yueHne KaxJoll TEMBI CJIeAyeT HaulHaTb €  BHUMATEJILHOTO
O3HaKOMJIEHHSI ¢ HaOopoM BoIpocoB. OHU OPpHEHTHPYIOT CTYACHTA, ITOKa3BIBAOT,
YTO OH JOJIKEH 3HAThL II0 JaHHON TeMe. Bompockl TeMBI Kak OBl HaKJaIbIBaIOTCA Ha
COOTBETCTRYIOIIYIO IMIaBy N30paHHOroO yUeOHNKa MIN yueOHOoro rmocodusd. B urore
JIOJIKHO OBITH SCHBIM, KaKl€ BOIIPOCH TEMEI YUEOHOI0 Kypca M ¢ KaKoil IIyOUHOII
PAaCKpPEITBHI B KOHKPETHOM YYeOHOM MaTepuajle, a KaKne BOOOIEe OIIyIIeHHI.
TpeOyercs TROpUeckoe OTHOIIEHNE U K CAMOMY COJIEPKaHIIO JUCITUTIINHEL.

Bompochl, COCTaRIIIOIINE €€ COJEpKaHIE, O0JIaJaloT Pa’zHOIl CTEHEHBIO
BaKHOCTH. FECTh BOIIPOCHI, BHIIIOIHAIOMNE (YHKIMIO JOTHYECKON CBSI3KU
coAepXaHUS TEMBI U BCEro Kypca, HMMEIOTCS BOINPOCH ONNCATEJILHOIO U
Pa’bSICHUTEIILHOTO XapaKTepa, a TakKxkKe MCTOPHMUECKOTIO 5KCKypca B 00JaCThb
N3ydaeMOl JUCHUIUINHLI. Bce 3TH BONPOCHE HE COCTARIISIEOT CYTH IIOHS-THUIHOTO,
KOHIICNITYalIbHOIO COACPKaHMUSA TEMEI, HO HEOOXOIUMEBI JJISI I[€JIOCTHOTO
BOCIIPUSATHUS N3YyYaEMEIX IIPOOJIEM.

M3y4daemas qUCHUIUIMHA UMEET CBOI KaTEropHualibHO-IIOHATHITHEIN alrapar.
Hayunble mmoHaTHs — 3TO Ta 0aza, Ha KOTOPOIl CTpOUTCS Kax/asd Hayka. IloHaTms
— Y3JIOBBIE, ONOpPHBIE IIYHKTHEI KaK HAy4HOTO, TakK M Yyd4eOHOIO II03HaHII,
JIOTHYECKHE CTYIIEHHU JBIDKEHI B ydeOe OT IIPOCTOIO K CIOKHOMY, OT SIBI€HUS K
CymHOCTH. be3 sgICcHOro MnoHUMaHUS IIOHATHN yueOa KpallHE 3aTpyJQHSCTCS, a
CoJZIepIKaHIE MPHUOOPETEHHBIX 3HAHUII CTAHOBUTCS TYCKJIBIM, PACIIILIBUATHIM.

CTYIEeHT IOOIKEH [OHUMATh, YTO CAMOCTOATEIILHOE ORBRJAJCHIE 3HAHUAMU
SABIISIETCS TJIAaBHBIM, OIIpeAeILIroIIUM. BrIcmasg IIKoJjia co3JaeT JJId  3TOro

‘!"‘!".-""'-.-"'"'-.E:'-"-:‘_:"'.-"". JTrY . Sy T O e M e W e T e O e L WA E:'-"-:". fr[[}fH_IEM}{ EBICDKDKE&HII(I)IIHIIPDE&HHDM}{
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B camocToarenbHOIl pabOTE€ CTyJ€HTaM MPUXOAUTCI HCIIOIL30BaTh
JIUTEPaTypPy Ppa3INdHBIX BHAOB: IIEPBOUCTOUHHNKN, MOHOIpadui, Hay4YHBIE
cOOpHUKH, XpECTOMATUN, YUEOHNKH, YUeOHBIE ITOCOONs, KypHakl u Ap. M3yueHne
Kypca MOpeJlionaraeT 3HaKOMCTBO CTYJEHTOB C OOIBIINM 00BEMOM HAay4HOII H
yUeOHON INTEpaTyphl, UTO, B CBOKO OYEpEeIb, IOpOXKIAET HEOOXOAUMOCTH
BEIpAaOOTKM Yy HHX pallOHAJILHO-KPUTHYECKOrO IIoAXO0Ja K H3y4aeMBIM
MCTOYHNKAM.

YToOBl HE «YTOHYTE» B OTPOMHOM OOBEME PEKOMEHJIOBAHHEIX €My I
N3y4YEHU NCTOYHUKOB, CTYAEHT, IIPEK/IE BCEro, JOJDKEH HayUUThLCS IPABUJIILHO MX
ynraTh. lIpaBUIILHOE UYTEHHE PEKOMEHJOBaHHLIX MCTOUHUKOBR IIPEAIIOJIaraeT
CJIEIOBAHNIE HECKOJILKNM HECJIOKHBIM, HO BECHMA ITOJIE3HBIM IIpaBIUIaM.

IIpegBapuTEeIbHEIII  MOPOCMOTP KHUTH  BKIIFOYAE€T  O3HAKOMJIEHHE C
TUTYJIBHEIM JINCTOM KHUTY, aHHOTaIlUel, IIPEANCIIOBUEM, OrJlaBlIeHueM. llpu
O3HAKOMJICHHH C OTJIaBJIEHHEM HEOOXOJMMO BBIAEINTL pa3Jieiibl, IJIaBHI,
naparpadul, NpeACTaB/LIONINE A/ Bac HMHTEpPEC, OErjio UX IPOCMOTPETh, HAITH
MeCTa, OTHOCAIHeC K TeMe (a0zallbl, CTpaHUIEl, Haparpadsl ), I I0O3HAKOMUTHLCS C
HIMHI B OOIIIX YepTax.

HayuHble m3[aHIA COIPOBOXKIAKOTCA Pa’INYHBIMUI BCIIOMOTATEIILHBIMIU
MaTepuajaMl — Hay4HBIM allllapaToM, I[I03TOMY BaXHO 3HaTb, W3 KaKHUX
OCHOBHBIX 3JIEMEHTOB OH COCTOMT, KaKOBEI €0 (DYHKITUIL

3HAKOMCTBO C KHHUIOHl JIyUIll€ BCEr0 HauMHAaThb C N3YUEHUS aHHOTAl[UU —
KpaTKOl XapaKTEepUCTUKN KHUTM, PacKphIBAIOIIEl ee coJeplkaHue, HASHHYIO,
TEMAaTHUECKYIO 1 )KaHPOBYIO HAIIPaBIE€HHOCTh, CBEJICHII 00 aBTOPE, Ha3HAUCHIE U
Ipyrue ocoOeHHOCTH. AHHOTAIUS IOMOTAeT COCTAaBUTEL IIPEeABapHTEILHOE MHEHUE
O KHUTE.

[ TyOxke MOHATL coAeprKaHIE KHHITH ITO3BOJIIIOT BCTYIUTENIBHAS CTaThbs, B
KOTOpPOM JlaeTcsd OIEHKa COJIep)KaHNSA KHUIW, 3aTparuBaeMoll B  HEU
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NOKYMEHT noanncAaH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar: | 12000002A633E3D113AD425FBS0002000002A6 JICMITHCCKHC 3aMCHAHITA, PA3BACHAROTC A
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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3HAKOMCTBO C BCTYIUTENIBLHON CTaThbEl IPEINCTaBRISIeTCS OUEHb BaXXHBIM: OHO
[IOMOTraeT CTYACHTY COPUEHTHUPOBATLCA B TEKCTE padOThI, 0OpaTUThL BHUMAaHHIE Ha
€€ HanOoJIee IIEHHLIE U BaXKHBLIE Pa3AeIIbl.

Toll e 1enn coAeiicTBYeT 3HAKOMCTBO C OIVIaBJICHHEM, IIPEICIIOBHEM,
[IOCIIECIIOBUEM. BechbMa IONE3HBIMU 3JIEMEHTAMI HAay4YHOTO allllapaTa SBJISIOTCS
CHOCKM, KOMMEHTapUN, TaOMUILI, IrpadMKU, CIUCKU IUTEPaTypbl. OHNU HE TOJBKO
IJUTFOCTPUPYIOT OTAeNbHBIE IIOJIOKEHUS KHUTU WM CTaThM, HO M caMU II0 cede
SIBJISTFOTCS JIOIIOJIHUTELHBIM NCTOYHIKOM MH(OPMAIIIN A1 YITAaTElIs.

Eciau ynraTensa 3anHTepecoBaia Kakas-TO BbICKa3aHHAs aBTOPOM MEBICTIb, HE
HaIleIas IogpoOHOro OCBeIeHUI B JaHHOM HCTOYHHKE, OH MOJXET OOpaTHTLCS
K TEKCTY HNCTOYHMKA, YIIOMUHAEMOI'O B CHOCKE, IMOO K MCTOYHUKY, KOTOPBHIN OH
MOXXET HalTH B CHHCKE JHTepaTyphl, pPEKOMEHJOBAaHHON aBTOPOM JId
CaMOCTOSTEILHOTO M3YUECHIIS.

CyIIecTBYET HECKOJILKO (DOPM BEJIEHIS 3aIIICEIN:

— IIaH (IIPOCTOIl U pazBepHYTHINI) — Hambolee KpaTkad (popma 3aIlucu
[IPOYNTAHHOIO, IIPeACTaRIIAIOMIas COO0Il IIEpeUeHb BOIIPOCOB, PacCMAaTPHBA€MEIX B
KHUTE€ IWIN CTaThe. Pa3zBepHYTHII INIaH IIpejcTaBiIIeT coOoli Oonee moapoOHYIO
3allICh IIPOYNTAHHOTO, C JACTalm3aliell OTAEIBLHEIX IIOI0KEHUII U BBIBOJIOB, C
BREIIIICKOI IIMTAT, CTAaTUCTUYECKHX JaHHBEIX H T.A. Pa3BepHYTbI IIaH —
HEOII€HIMBIIl IOMOITHUK IIPH BBICTYIUIEHUH C JOKJIaJOM Ha KOHKPETHYIO TEMY Ha
ceMUHape, KOH(EPEeHINIL,

—  Te3UCBl — KpaTko CcQOpMYJIHPOBAHHLIE IIOJIOXKEHUS, OCHOBHEIE
[IOJIOKEHMSI KHUTY, CcTaThi. Kak IpaBWwiIo, TE3UCHE COCTABISIOTCS IIOCIIE
[IpeJBapUTEIILHOIO0 3HAKOMCTBa C TEKCTOM HCTOYHHKA, IIPM €ro IIOBTOPHOM
npoureHnn. OHU IIOMOTAalOT 3alIOMHUTE U CUCTEMATU3UPOBaTh NH(OpPMAIUIO.

CoCTaBJICHUE KOHCIIEKTOR

BoIbIIyIO pOilb B YCBOSHUN U IIOBTOPEHUHU MPOIIAEHHOr0 MaTepHaia Urpaet
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NOKYMEHT noanncaH
SNEKTPOHHOWM NOANUCLIO o
Ceprudmkar: - 12000002A633E3D113AD425FBS0002000002A6 O, II0O CYIIICCTRBY, Ha6pmcmc, PA3BCPHYTEIIH
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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B KaKOH-TO MCPC KOHCIICEKT pPacCHITdH (E 3dBHCIIMOCTII OT
HMHJINBHAYaJIb HBIX ocoOeHHOoCTel CT}’,I[EHTH) HC TOJIBKO Ha HMHTCIUICKTYAJIbHYIO II
SMOIMOHAJIEHYIO, HO I Ha 3PHTCIIBHYHO IIdMATE, IIPHHCM TCKCT KOHCIICKTa HCPCIKO
dCCONHHUPYCTCA CLIC I1 C TCKCTOM yT—IEf}HHKa ITJIIT 3aIIICBEIO JICKITITI. HDBTDI\/I}" JICTHC
3dIIOMITHACTCA COACPKaHIIC KOHCIICKTOB, HallICAHHEIX p336{}pT—IHEG, C
IIOAHCPKHNBAHIICM IJIH BBLJICIICHIICM paapﬂ,mmﬁ KIIFOYEBEIX CJIOB 1 tbpaza.

CaMOCTOSATEIILHO H3YVHCHHBIC TCMbBI IIPCAOCTABJEAKOTCA IIPCIIOJABATCIIKO B
(]I’)DIJME KOHCIICKTA4, IIO KOTOPOMY IIPOHCXOIHIT COﬁECEﬁﬂDBaHHE. TEDpETH‘—IEﬁCKHE
TCMBI KYpPCa (DT,[[EHBHEIE BDHpDCBI):, BEIHOCHMEBIC Hda CAMOCTOATCIIbBHOC M3YHCHIIC,

IIPCACTABJICHEI HITIKC.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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METU,E[H‘IECHHE YRa3aHHA 110 IIOAIOTOBRE K HﬂHTpﬂﬂbHﬂﬁ pﬂﬁﬂTE

KourponrHasgs paboTa — 5To caMocToATeJabHasg IHChMeHHas paboTa
CTyJeHTa, KoTopad JOoJ:KHAa IIOKa3aTh He TOJbKO €ro BiaJieHHe
TeopeTH4eCKUM MaTepHaJjoM, HO H IIPOJeMOHCTPHPOBATh IITpaKTHUYeCKHe
yMEeHHS IPOBOJHTH PaCUeThI.

L[EHH BEITIOJIHCHIIA .

° 3aKpelduTh MU CHCTEMAaTH3UPOBATh TEOpPEeTHUECKHEe 3HaHUI o
[IpaKTHUYECKHE HABBIKH CTYJEHTA;
. Hay4uTh paboTaTh ¢ JIUTEpaTypOH — H3ydaTh, aHAJIH3HUPOBATh
nH(pOPMAIIHIO U3 HAYYHBIX HCTOUHHUKOB;
[Ipu BEIMOJIHEHHNN pabOTHI peaIN3yIOTC CIeAYIOMIEe KOMIIETCHITNN:
Kon DopmynnpoBka
CrnocobeH aHAII3UPOBATh PEKUMEI pabOTHI CHCTEM
SJIEKTPOCHAOXK EHIIST OOBLEKTOR
N]I-3mx 2 ObecneunuBaeT 3ajlaHHBIE IIapaMeTPLl PeKIMa CHCTEMEI

AIIEKTPOCHAOXKEHIST OOLEKTa

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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METU,E[H‘IECHHE YRaA3aHHA 110 IIOATIOTOBKC K JRK34AMCHY

Nayuenne  aguciiuimHel  «FizamMepeHnme W y4eT  3JIEKTPO3HEPTUIN»
3aBeplIaeTcsa 5k3aMeHoM. 1IoAroToBka K 5K3aMEHY CIIOCOOCTBYET 3aKpeIlJIEHUIO,
yIIIyOJICHHIIO 11 0O0OMICHIIO 3HAHNI, IOTydYaeMEIX, B IIpoIecce OOYUECHUS, a TaKxKe
IIPUMEHEHNIO X K PEIICHIIO IIPaKTHIECKNX 3aJlad. [ 0TOBSACEH K 3K3aMEHY, CTYJEHT
JTUKBUJUPYET UMEIOIINecs IIpoOeNnkl B 3HAHHUAX, YIIIYOJISeT, CUCTEMaTH3UpyeT U
VIOPSAOUNBAET CBON 3HaHMI. Ha sK3aMeHe CTYJEHT JEMOHCTPHPYET TO, YTO OH
IIpHoOpen B mpoilecce oOyUeHII 10 KOHKPETHON yUeOHO ! JUCITUILINHE.

Ha xoHCynbTanuu nepej 3K3aMeHOM CTYIEHTOB II0O3HAKOMSAT ¢ OCHOBHBIMU
TpeOOBaHISIMH, OTBETAT Ha BO3HHKIINE Yy HUX BOIPOCHL. l[losTomy mocemeHue
KOHCYJILbTAIIN 0013aTeIIbHO.

IIpn mOArOTOBKE K »BK3aMEHY HEOOXOJNMO HCIIOIB30BaTh KOHCIICKTEI
JIEKIHUN 0 AUCHUIUINHE, YUeOHUKU 1 yueOHbIe ImocoOus (13 cIIcKa OCHOBHOM H
JOIIOJTHUTENILHOI JINTEPAaTyphl) WM KOHCIEKT JIUTEepaTyphl, IIPOYHTAHHOII IIO
YKa3aHHIIO IIPENOJAaBATEI B TEUEHNE CEMECTpA.

BHauajie cieayer NpocMOTPETh BECh MaTEpHUaIl 110 CAaBaeMOIl AUCITUIUINHE,
OTMETUTh A1 ce0d TpyAHBIE BOIPOCHL. OO0sg3aTeNbHO B HHX pa3zoOpaThbCia B
3aKIIFOUEHHE €IIe pa3 I[eIecO000pa3HO IIOBTOPUTH OCHOBHBIE ITOJIOKEHII.

CucrtemaTudeckasl IOJAroTOBKAa K 3aHATUAM B T€UEHHE CEMeCTpa II03BOJIUT

HCIIOJIE30BATE BPEMA BKBE’LMEHHL{HDHHOﬁ CeCCHH JJIA CICTCMATII34IlI1I1 3HAHNII.

Bornpocsl K 3K3aMeHy

3HATh:

1. OpraHmzaliy yueTa 37IeKTpO3HepIin

2. IIpaBmua ydera 3JI€KTpO3HEpPIUN

3. VueT akTHBHOII 3IIEKTPO3HEPTUH Ha 3IEKTPOCTAHIIX

4. VueT akTHBHOII 3IIEKTPO3HEPTUH B 3JIEKTPUUECKIX CETSIX

5. VueT SIEKTpO’HEPIrHM U MOIMHOCTH B  3JIEKTPOYCTaHOBKAX
HO T HOKYMEHT NOANUCAH }

ANEKTPOHHOW MOAMUCHIO eckoll HepIUN Ha 3JIEKTPOCTAHI[IX

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxoea TatenAHa AnekcaHopoBHa IMUCCKON SHEPIrnn Ha IIOACTaHIIAX I

Nencreutened: ¢ 20.08.2021 no 20.08.2022
/1



3. ['panniia OanmaHCOBONM  NMPUHAAIENKHOCTH CceTH (MIH  APYTux
SHEPrOyCTAaHOBOK CYOBEKTOB SHEPTOCUCTEMEI )

9. CUeTynK pacyeTHBIN (KOMMEpPYECKUIl) 3JIEKTPO3HEPrun (pacueTHHIN
CUETUIIK )

10. Touka m3MepeHus 3IEKTPO3HEPTUU

11. Touka yuera aj1eKTpOsHEpPrun

12. Touka IOCTaBKU 3JI€KTPO3HEPTUN

13. Touka KOMMEpPUECKOT0 yUeTa 3JIEKTPOSHEPT U

14. Tapud Ha 5IEKTPOIHEPTUIO OJHOCTABOUHKIN (0 JHOCTABOUHEI Tapud)

15. Tapud Ha 3IEKTPOAHEPTUIO JBYXCTAaBOUHEII (JBYXCTaBOUYHBIN TapUd)

16. Tapud Ha 5MEKTPO’IHEPTUIO JBYXCTAaBOYHO- 1D QEPEHIINPOBAHHBII 110
30HaM CYTOK (AByXcTaBOUHO-U((EPEHIINPOBAHHBII Tapud)

YMeTh:

1. Tapud Ha 3JIeKTpOosHEPru0 GUKCUPOBAHHEIN, AU (depeHIIUpOBaHHBII
10 30HaM BpeMeHH, ((PUKCUPOBaHHLII 30HHBII Tapu(, 30HHBIN Tapud)

2. 30HEI BpeMeHHEIE TapU(HEIE

3. PacueTHBIl IEpUO

4. KoHuTponbHeIl epuo g (IIepUoInl )

S. Kakoll AONyCTHUMEIIl KJIaCC TOYHOCTHU OIPEAESIEH I PacUETHEIX
CUETUNKOB aKTHBHOII YHEPTHNU JJIs1 HEIPOMBIIIJIEHHBEIX OpraHn3aIinii’?

6. OCcoDEHHOCTH yUeTa MEKCHUCTEMHBIX IIEPETOKOB AJIEKTPOSHEPTUH

7. YUeT peakKTHUBHOI AIEKTPOSHEPTHU B 3JIEKTPOYCTaHOBKAX

8. TpeboBaHNIA K CUETUUKAM 3JIEKTPIUECKOI SHEPTUH

9. Cuetunku O0. Tummsl. [IpuHiune padboTel. Kacchl TOUHOCTHL.

0. CxeMbl BKIFOUYEHUS CUCTUUKOB SJICKTPOIHEPrUn
11. OnexKTpOHHBIN CUETUUK
12. PacueTHBIE mapaMeTpEl CPEJICTB yUeTa 3IEKTPOIHEPT N
13. PasmMepHOCTP U IpaBIWIa OKPYIJICHHS 3HAUEHHN  YVUETHBIX
[TOKa3aTeleil
14.  JIuckpeTHOCTbL cOopa MHGpOPMAIII
5. Kommepueckun yuer 53 Ha OPO
16. Yder TeXHHUECKHH (KOHTPOJILHBEIN ) 3JIEKTPOSHEPTIUN
7
8

IIoTpeOurenu koMMepUeCcKOl UHPOPMaIIU

YUeT TeXHIUECKNX IIOTEPh IIPH TPAHCIIOPTE 3JIEKTPOIHEPT UM

19. Ocobennoctu mojydeHHs mHQOpMalun I LENIell KOMMEpPUYECKOIo
y4deTa 3JIeKTPO3HEPT U

Baagers:
1. OpraHm3alusa CUCTEMBI I3MepeHnil 1 coopa nadopmaiuu Ha OP3

2. Haznauenue u pyukiun AVUC KYDO

OOKYMEHT NMOANMMCAH  AWMC KY »sHeprum u MOIHOCTH Ha
SNEKTPOHHOWM NMOANMUCHLIO

Ceptuchukat:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TatesHa AnekcaHipoBHa
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J. YcrpoiicTBo cbopa u nepegaun JaHHEIX (Y CIII)

6. OCcOOEHHOCTH VydYeTa IIOTEeph AJIEKTPOIHEPTUN Ha pPErnoHaIbHBIX
PBIHKaX

7. PacueTHbIe CIIOCOORI 3aMEINCHNS M3MEPUTEILHO I NH(OPMAIIIN.

8. MOHUTOPUHT IIOTEPH U YUETHLIX JaHHBIX.

9. OpraHuzalliOHHBIE MEPONPUATUS 1[I0 CHIDKEHUIO KOMMEPUECKIX
[IOTEPh SIIEKTPOIHEPTIU

10. IloTepnu AIIEKTPOIHEPTUU B JINHUSIX AIIEKTpoIepe aun
(TeXHONIOrMYeCcKUil pacxo/[ 3J1eKkTposHeprun B JIOII)

11. Ilorepn AJIEKTPOIHEPTUU B CIUIOBBIX TpaHCopMaTOpax
(TEXHOIOTMYECKUI pacXo/] 3JIEKTPOIHEPTUN)

I1loBbIIIEHHBIN

1. Pacxoa sHeprun Ha cOOCTBEHHBIE HYXBI IToJAcTaHIuN (pacxod Ha CH)

Pacxoj sHEprum Ha X03AlCTRBEHHEIE HY Kbl SHEPTrocUCTEMEI (pacxo ] Ha XH)
Pacxos sHEprun Ha IIPOM3BOJACTBEHHBIE HYJKILI SHEPrOCHCTEMBI (pacXoj Ha
11H)

4. TpancdopmaTtop codbcTreHHBIX HY) 1 (TCH)

Tpancdopmartop HanpsxeHnd (TH) n3sMepuTensHBII

6. Tpancdhopmartop Toka (TT) namepuTeIbHLI

el

N

Cniucok pexoMeHyeMOoH JIMTepaTypbl

Ilepeuenv ocHOBHOU Tumepamypol.

1. Bbactpakor, B.M. Metponorus: yuedHoe nmocooue / B.M. bacTpakoB. —
ﬁmmmap-@na: lIoBomxkckun rocyjgapcTBeHHBINT yHuBepcurer, 2016. — 288 c.
Pexum IIOCTYIIA:
http://biblioclub.ru/index.php ?page=book view_red&book 1d=461556

2. Kpreuioa I'.J]. OCHOBBEI CTaHAApTH3AIIUN, CEPTU(UKAINN, METPOJIOTUU:
YueOHUK U1 By30B. — 3-e n31., nepepad. u gon.  M.: KOHUTHU — JIAHA, 2015.5
-~ 671 C. Pexum JIOCTYIIA:
http://biblioclub.ru/index.php?page=book_view_red&book id=114433

IlepeyeHb A0MIOJTHUTEIBLHON JIUTEPATYPBI:

Memoouueckan numepamypa.

AOKYMEHT EIQAIUCAH xa omnaiin http://www .biblioclub.ru
SNEKTPOHHOW NOANMACHIO
Ceptuchukar: 12000002A633E3D113AD426FBS0002000002A6 CHCTEMA IPRbDDkS}} -
Bnapeneu; lWebayxoea TateAHa AnekcaHapoBHa
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u (bﬂp MaIlIIOHHBIC CIIPABOYHEBIC CHCTCMEI.

1. http://docs.cntd.ru/ OnexTpoHHEIIT (OHA IIPaBOBOIl U HOPMATHUBHO-

texHmueckoil gokyMeHranuu TEXOKCIIEPT
2. IIpodeccuonanbHbie CIIpaBOYHEIE
http://vuz.kodeks.ru/
NOKYMEHT NOAMUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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MHUHHUCTEPCTBO HAYKHM H ObPA3JOBAHHNA
degepabHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00Pa30BaTeJIbHOE YUpPesKIeH e BbICIIEro

npo¢eccHOHATLHOro 00pPa30BAHNA
«CEBEPO-KABKA3CKHHU ®EJTEPAJIHBIA YHUBEPCHUTET»
[Iaruropckuit HHCTHTYT ((rmnan) CKOY

MGTOI[H‘IGCKHG YKa3aHHUuA
T10 BBEIIIOJTHEHHIIO KOHTPOJILHOM pabOThI
[Io muciinmmmue «MUSMEPEHUE YU YUET SJIEKTPHY TCKOU DHEPT MW »
IUUIA CTYJE€HTOB HallpaBIE€HUA IIOATOTOBKI
13.03.02 OnexTposHepreTnka 1 SJIEKTPOTEXHIKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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BBE/IEHHE

Hacrosmpie MeTOAMUYECKHE YKa3aHHS SBISIFOTCS 3aJaHHEM K KOHTPOJIBLHOH padoTe I1o
OUCIIHIUIHHE «FI3MepeHHe H VYET BJIEKTPOSHEPrHH» H IIPpeJHAa3HA4YeHBI IS CTYAEHTOB
HarpapiIeHH ITOATOTOBKH 13.03.02 DiIeKTposHEPreTHKA H 3JIEKTPOTEXHHKA JHEBHOH H 3a04YHOH
popM 0OyUeHH .

IIpH IMOAroTOBKE K KOHTPOIBHOH padoTe HEOOXOAHMO ITOATOTOBHTE IIPOTOKOJI, KOTOPBIH
OVIET COOTBETCTBOBATh TPeOOBAaHHAM K COAEpKaHHIO PaboThl C  HCIIOIb30BAaHHEM
PEKOMEHAYEMOH IIMTEPATYPhl H HCTOYHHKOB Internet.

[IpnMeHeHHe METOAHYECKHX YKa3aHHII IIO3BOISIET HHTEeHCH()HI[HPOBATh IIPOIECC
H3YVUYEHHS MaTepHaia, IMTOMOraeT CTyIeHTaM IIpHOoOpeTaTh HABLIKH padoThl ¢ O0OPYAOBAHIEM H

TEXHHYECKOH JINTePaTyPOH.

HEJ]I:: I/IS}“IHTL MATCPHAII HACTOMIHX MCETOJIIHYCCKIIX }"KEIBHHI]IUI:, OTBCTHTL Ha ITOCTABIICHHBIC
BOITPOCHI IIO TEMd4AM H HaHTH COOTBECTCTBYIOIIIHE OIIPECACIICHITA IIPHBCACHHBIX TCPMIHOB C
HCITOIIb30BAHICM HGpMﬂTI[BHGﬁ JOKYMCHTAI[IIT.

@ opMupyeMble KOMIETCHIIHH:
HMupekc QOOpPMYIIHPOBKA:

[IK-2 CriocobeH  aHaIM3HPOBAaTh  PEXKMMBI  PabOTEI  OOBEKTOB  CHCIEM
BIIEKTPOCHA0 KEHHS

VIHIHKaTOPBI | J1]]-4rx > JleMOHCTPHPYET MOHHMAHHE PHHIFIIOB () YHKITOHHPOBAHHS
AOCIMKCHIA | pRIHKOB 3IIEKTPHYECKOH SHEPIHH H MOIHOCTH, PEIHKA CHCTEMHBIX YCIIYT

KOMITETE HI[II
" | AOKYMEHT NOAMMUCAH VUAFOIIHHICS TOJDKEH 3HATh:
3NEKTPOHHOW NOAMNMUCHLIO
CepTucdukar: 12000002A633E3D113AD425FB50002000002A6 TayeHHe, BHAL H PyHKIHH cHeTeM ACKY D
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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YCTaHABINBATH OOIIHOCTE H PA3IHYHI CHCTEM IIeKTPOSHEPIeTHKH H IIPHMEHSIEMOTI 0
000pPYAOBaHHA C LIETBIO (DOPMHPOBAHHS YCIOBHI A1 ITIOHHMaHHS ITyTeH 3HeprocoepeKeHH S H
TTOBBIIIEHH S SHEPro3(P(PeKTHBHOCTH.

BIIAJIETh:

HaBBIKaMH 0OecIleYeHH IIapaMETPOB PCKHMa CHCTCMBI BHEI{TPOCHﬂﬁ}I{EI—HI_}I o0OBbeKTa

KourpospHasg paGora Ne 1

3agaua Ne 1 IloBepka TeXHHYECKHX ITPHOOPOB H OCHOBBI METPOIOTHH
3amaua Ne 2 M3sMepeHHe TOKA M HaIIPSKEHHS B IIETISIX IIOCTOSIHHOTO TOKa
3amaya Ne 3 MeTobI H IIOTPEIHOCTH MEKTPHYECKHX H3MEPEHHH

3agaya Ne 4 M3MepeHHe aKTHBHOH MOITTHOCTH B I[EITAX TPeX(pazHOIo TOKa
3agaya Ne 5 M3MepeHHe peaKTHBHOH SHEPIHH B IETIIX TpeX(pa3HOIo TOKa
3agaua Ne 6 BeiOop H3MepHTEILHOMN aIllapaTryphl

3amaua Ne 7 HBMEPEHHE TOKd B ICIBIX IICPEMEHHOI' O HCCHHYCOHJ4JIBHOI'O TOKaA

3agada No 1 [lorepka TexHIUeCKHX IIPHOOPOB

TexHnyeckii aMIIepMeTP MarHHTO3IeKTPHYECKOH CHCTEMBI ¢ HOMHHAILHBIM TOKOM [H, YHCIOM
HOMHHAJIbHBIX JelieHHH aH = 100 uMeeT on(poBaHHBIE JIeJIEHHS OT HYIS IO HOMHHAJIBHOIO
3HAYeHHS, IIPOCTaBJIcHHBIE Ha Ka)KJOH IISTOH YacTH IIMKalbl (CTPelIKH 00ecTOYeHHBIX
aMITEpMETPOB 3aHHMAIOT HYJIeBOe ITOJI0KEHHE).

[IoBepka TeXHHYECKOrO aMIlepMeTpa OCYIIECTBIIUIACh OOpPas3IOBBIM aMIIEPMETPOM TOH e
CHCTEMEI.

HMcxonHbie JaHHbBIE 715 BRIITOTHEHH S 3aJa4H YKa3aHbI B TaOm. 1.

Tabmmira 1 — UncimoBele 3HaueHH T U1 3a1adi Ne |

IIpoBepsiemsl | Ex. u3- Ilpemmnocnenus [Tocnegusas mpdpa mudpa
1 MeEPEHH & |
aMIIEpPMETP g | mudgpa mmdpa 0 : 2 3 4 5 6 7 8 ?
. +0,0 +0.0 +0,0 +0,0 +0.0
— -0,01 3 -0,04 ) -0,03 5 -0,04 ) -0,06 3
+0.0 +0,0 +0,0 +0,0 +0.0
— ) -0,04 6 -0,08 5 -0,08 3 0,04 -0,03 6
AbGcomoTHAasA
A _ 0,03 +g’0 0,03 “;’0 +g’0 0,04 +%'0 0,05 +g’0 -0,05
ITOr'PEITHOCTH
_ 0.0 0,06 7991.0.05 -0,08 790 Lo,07 T00 9,02/ OV
AOKYMEHT NOAMNUCAH 2 2 6 4
SNEKTPOHHOW NMNOANMUCHIO 0 0.0 0.0 0.0
CepTudukar:  12000002A633E3D113AD425FB50002000002A6 | 40, +0, +0,
Bnapeneu:  Llebsyxoea TatbAHa AnexkcaHapoBHa -0,01 4 -0,06 3 -0,021-0,08 5 -0,02

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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0;5 25 20 115120 5010 50 10 |25 15

. 1;6 10 1,020 15 1,0 2515 20 50125
OMHHAJIEHEI

ii A 2:7 50 10 11,0 25/25 2010 |25 10 50

TOK 3; 8 20 | 15 |25 | 10 |50 /50|20 50 20 10

4: 9 152510 5020 1525 15 1,0 20

[Ipumeuanme. AGcoJTIOTHASA IIOPEITHOCTE B TAOJI. 1 YKa3zaHa O/ KaKI0ro

oIt POBAHHOTO JeJIeHUS IITKAJIBI ITocJIe HyJIS B OPAAKe X BO3pAacTaHMsA, BKIIoUAas
HOMMHAJ/JIBHBIM TOK aMIIepMeTpa.

1. YKazaTh yCIIOBHS ITOBEPKH TEXHHYECKHX IIPHOOPOB.

2. OnpeneimTh IMOIPaBKH H3MEPEHHH.

3. [TocTpouTh IpadHK ITOIPABOK.

4. OrpeaermTh TPHBEICHHYIO ITIOTPEIHOCT.

5. YKazarh, K KaKoMy OInHKaHIIeMy CTaHJapTHOMY KJIaCcCy TOUHOCTH OTHOCHTCS JTaHHBIH
ITpHOOD.

Ecmu rmpudop He COOTBETCTBYET YCTAHOBIIEHHOMY KIIACCY TOUHOCTH, YKa3aTh HA 3TO 0Cc000.
0. Harmicars OTBETHEI Ha BOIIPOCHI:

1) Uto HazpIBaeTC I H3MepEeHHEM?

2) Uto Takoe Mepa H H3MePHTEIbHEIH MpHoop? Kak oHHM MoApa3aensroTCs IT0 HazHAYeHHIO?
3) UYro rtakoe r1orpemHocTs? JlafiTe onpegesieHHe abCOJIIOTHOH, OTHOCHUTEbHOH

1 IIpHBeIeHHOH IIOTPEITHOCTH.

3amaya Ne 2 MsMepeHHe TOKA M HaIIPSKEHHS B IIETISIX IIOCTOSIHHOT'O TOKa
M3mMmepurensHprii  MexaHu3M (MM) MarHHTOSIEeKTPHUYECKOH CHCTEMBI pacCuHTaH Ha TOK IH
1 HanpspkeHne UH 1 NMEET MKy Ha ax JASTIEHIHI.

Tabmmia 3 — YncitoBkeIe 3HaYeHH T J1d 3agadyH No 2

Ex. us- [lpeamnocnemHss [Tocnmennas mpdpa mudpa
HanMeHOBaHHE BeJIMYHH

MepeHHS IHppamudpa | 0 ' 1 2 13 415 6 7 8 9

Harpspxerne UM Un MB — 45 75 50 100 75 60 100175 80 (100
Tox UM Iu MA — 5 75 10110 7.5 15 30 25 40 50
1cII0 NENEHNH ay Ten _ 50 |75 1100/ 50 [150! 75 1100150 50 100
0:5 45 300 15 200 30 60 125175 200100
NOKYMEHT NoanncAH

3NEKTPOHHOW NOAMUCHIO 90 [150 45 20 160 | 30 50 150 40 15

Ceptudbmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Llebayxoea TateAHa AnekcaHapoBHa 18175 50 150 90 150100300 80 30

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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3:8 135]225/100 50 120/300/150| 15 1160 50

4:9 150} 15 150 100 150| 15 250| 30 120 10
0; 1 1,001,520 10 1,5 3,0 25 30 20 35
6; 2 1,5'3,0 10 12,0/3,0 1,52,5 25|5,0 15
Toxk Ix A 7:3 2,06,0 5,0 3,0(4,5 6,0 5,0 15| 10 0,5
8. 4 2545 1,5/5,0015 4575 1,5 0,5/1,0
95 3,07,50,5/2,5/30 0,3/0,6 7,5 4,020

1. CocrtaBHTh CXeMy BKIIOUEHHS H3MEPHTEILHOIO MEXAHH3Ma C IIYHTOM H JaTh BBIBOJ
(POPMYIIBI Iy,

2. OrmpenenmuTs IIOCTOSHHYIO HM3MEPHTEIBHOIO MeXaHH3Ma II0 TOKY Cj, BEIHYHHY
COITPOTHRIIEHHS IIYHTA InH IIOCTOSHHYIO amriepMerpa C', eclIH 3THM IIPHOOPOM HYKHO
H3MEPATH TOK IH.

3. OnpeaemTh MOIIHOCTE, MOTPEOIIeMYI0 aMITEPMETPOM ITPH HOMHHAJIbHOM 3HAaYeHHH TOKa [H.
4. CoCTaBUTh CXEMY BKIIIOUEHH S H3MEPHTEIIPHOIO MEXaHH3Ma C J00AaBOUYHBIM COIIPOTHBIIEHHEM
H JIaTh BBIBOJ (DOPMYIIBI I;.

5. Onpelemirs TOCTOSHHYIO H3MEPHTEIPHOIO MEXaHH3Ma II0 HaIlpsokeHHro Cy, BEIHYHHY
100aBOYHOI0 COIIPOTHBIIEHHS T, H IIOCTOSHHYIO BOJIbTMeTpa C'y, €CIH 3THM ITPHOOPOM HYKHO
H3MEPSTH HalTpskeHHe UH.

0. OIMmpememTs MOIMHOCTh, IOTPEOIIEMYIO BOILTMETPOM ITPH HOMHHAIBHOM 3HAYeHHH

HanpsokeHus UH.

3amaya Ne 3 MeTobl H IIOTPEIHOCTH MEKTPHYECKHX H3MEPEHHH

st u3MepeHHS  COIPOTHBIIEHHSA KOCBEHHBIM METOJOM  HCIIOIL30BAINCh JIBa ImpHOOpa:
aAMITEPMETP H BOJIBTMETP MAarHHTOAIEKTPHYECKOH CHCTEMEL.

M3MepeHHe COIPOTHBIIEHHS ITPOM3BOANIIOCE IIPH TemIieparype t°C mpuOopaMH T'PVIIIEL A,
bumi B. JlanHpie mnpHOOpPOB, HX IIOKA3aHHS, a TaKKe TIPyImia IIpHOOPOB H TeMIIEparypa
OKPYKAIOIIEr0 BO3AyXa, IIPH KOTOPOH ITPOM3BOMITIOCE H3MEPEHHE COITPOTHBIIEHHS, ITPHBEICHEI
B Tadm. 4.

Taomuira 4 — UHcitoBele 3HaUeHH T U1 3a1adyi Ne 3

Ex. m3- | IIpexmmocnemHsas [locnemuaa uugpa noidpa
HarmeHoBaHIE BEITHYHH
MepeHHS IHppamuppa O (1 |2 3 4 5 6 7 81|09
[IOKYMEHT MOAMNMUCAH | | |
SNEKTPOHHOM n'?}nnmch}ﬂ — 300150 15 75 300/ 30 300150 75 30
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeney: ebayxopa TaTeaHa AnekcaHpoBHa — 3 7.,.5 | | 7.,.5 1 | 3 | 7,5

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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1| cTpenkH rmpudopa mmpu UH

. Krace TOUHOCTI Yo — 0,205 10/02 0,5 1,0 1,005 0,510
T 0;5 220140 12 160 240 27 270 100 50 | 20
M 1; 6 280130 10 |70 260 25 180 110 60 | 26
j [Tokazanme BomsTMeTpa U B 2.7 250120 8 65 210/23 230140 70 18
D 3; 8 170 110 1175 250 28 240120 65 22
4;9 290 150 14 |55 200 29 160 130 75 | 25
A IIpenen usmepeHns I A — 1,530 1,5 7,5/03|15 1,5/ 1,5 0,315
M [laperne HarpsDKeHNS Ha MB — 100195 100 140 27 100 100100 27 | 100
33aKHMax IIpuoopa ImpH IH
11 KI1ace TOUHOCTH Yo — 1,51,0 0,2 0,5 1,0/0,2/1,0 0,5 0,2 15
; 0; 1 1,010,5/1,01 5 0,29, 9 0,5 0.4 0,1 10
M 0; 2 1,30,7 1,2 6 0,18 10 (0,6 0,50,15 8
€ lloxasanme BonbTMETPA | A 7.3 1,1 0,7 1,2 6 0,18 10 0,6 0,50,15 8
! 8, 4 1,5'1,1 0,6 4 0,24/ 11/1,0 1,00,17 14
P 935 1413 0,77 3,50,16/13 1,50,8/0,3 5
['pyrira rpubopor — — A/b B A Bb|/B A b BJA
Temrieparypa t °C — 10 0 —10 30|10 0O 25 30 40 10
OnpeIemmTs:

1) BeIIYMHY COITPOTHRIIEHHS I'X ITO ITOKa3aHISIM IIPHOOPOB H HAYEPTHTh CXEMY,

2) BEIIMYHHY COITPOTHBIIEHHS I'X C YUETOM CXEMBI BKIIFOUeHHS ITPHOOPOB,

3) HaHOOIBINHE BO3MOXHEIE (OTHOCHTEIBHYIO H aOCOIIOTHYIO) IIOTPEIIHOCTH Ppe’yibTaTa
H3MEPEHHS 3TOr0 COIIPOTHBIIEHHS,

4) B KdaKHX ITpCAciIaX HaXO ST CA IeHCTBUTENbHEIE 3HAUCHH A H3MEPACMOI'O COITPOTHRBIICHIA.

3agadya Ne 4 3MepeHHe aKTHBHOH MOIITHOCTH B IIEITAX TPeX(a3HOIO TOKa

JIma wH3MepeHHd aKTHBHOH  MOIMHOCTH  TPeXITPOBOJAHOH IIeMH  Tpex(a3HOro TOKa
C CHMMETPHYHOH AKTHBHO-HHYKTHBHOH Harpy3KOH, COEeIHHEHHOM 3BE300H IIH
TPEYTOJIBHHKOM, HEOOXOAUMO BEIOPATH JBA OJHHAKOBBIX BATTMETPAa ¢ HOMHHAIILEHBIM TOKOM IH,
HOMHHAJIFHBEIM HaIpskeHHeM UH M YHCIIOM JIelIeHHH KAkl a; = 150 gerr.

HMcxomgHble qaHHBIE III PCLICHIA 3ada' ITPHBCACHEL B Talm. 7.

AOKYMEHT NOANWCAH 4
QNIEKTPOHHOU MoAdrnncbio |
Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: ' lebayxosa TatbaHa AnekcaHapoBHa [Tocnemuasa nugpa noidpa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ceptudukar;  12000002A633E3D113AD425FB50002000002A6

H3- ITHSIS
Mepe | 1midpa O/ 1 213|456 17 8 ' 9
HUA = ImHdpa

0,5 30 6055 5032 15 202535 18

;6 35556055 30 20 25 20 30 22

MOIIHOCTE IIETTH S KB-A 2.7 2.5 50 65 60 36 25 /15 1.8 2528
38 2045 504550 3050 30 20 14

49 1,8 4045 40 60 35 5835 1535

0;1 0,7 08 090,72/0.82/0.88 0,83 0,92 |0,84/0,72

6:2  0,72/0.82/0,92/0,74/0,83 0,80/0,85 0,90 0,86 0,70

Miﬂgﬂfgtb - 7.3 0,74/0.84/0,73/0,76/0,84 0,81|0,87 0,88 0,85 0,76
8:4  0,76/0.86/0,750,78/0,85 0,82/0,89 0,86 10,83 0,74

9:5 0,78/0.88/0,71/0,80/0,86 0,84(0,91 0,83 10,74 0,80

(DasHoe HampsokeHHe U B — 127 220|380 220|380 127 380 220 127 127

3Be3 3Be3 Tpe 3Be3| Tpe 3Be3|Tpe Tpey 3Be3 3Bes

CxeMa cOoeIHHEHH T — —
Ia JJa |yI. | Ja VI. Ja VI. T.H | Ja Ja

IlocnemoBaTensHBIE OOM

OTKH BaTT- B B A B C A B C|]A B |C A
MEeTPOB BKITIOUEHEI HB uC nAuB uC uAluB uC |[uA uB

B IIPOBOJIA

OOpEIB (pazbl — — A B AB C BC A |CA AB B C

1. Ilo maHHBEIM BapHaHTa A1 HOPMAJIBHOI'O PEKHMA PAaOOTHI IETTH :

a) HaUepPTHTh CXeMY BKIIFOYEHHST BATTMETPOB B IIEIb;

0) JOKa3aTh, YTO aKTHBHYIO MOIIHOCTE TPEXITPOBOAHOM IIEMH TpeX(pa3sHOro Toka MOKHO
ITPEICTABHTE B BHJE CYMMEI JBYX ClIaracMbIX,

B) IIOCTPOHTH B MacInTa0e BEKTOPHYIO JHAarpaMMYy, BRIJEIHB Ha HeH BeKTOPHI HAITPSDKEHHH

H TOKOB, ITOJI JIeHCTBHEM KOTOPBIX HAXOASTCS MapaUIeIbHbIe H ITOCIeJ0BaTEIbHEIE OOMOTKH
BaTTMETPOB,

I') onpeelHTh MOIMHOCTH Pl u P2, H3MepsgeMble KaKIBIM H3 BaTTMETPOR;

1) OIpeJelINTh YHCIIO JelIeHHH IIKainbl al 1 a2, Ha KOTOPhIe OTKIIOHSFOTCS CTPEJIKH BaTTMETPOB.
2. Ilo maHHBIM BapHaHTa IIpH OOPBIBE OJHOH (pa3hl MMpHEMHHKA SHEPTHH:

El) HAUEPTHTE CXEMY BKIIIOUCHITA BATTMCTPOB B LICIIb,

AOKYMEHT [OANUCAH AMMY, BBIJIETIHMB Ha Heil BeKTOPHl HallpsDKEeHHH
ANEKTPOHHOW MOAMUCHIO

IIapPaJIIICJIBHBIC H ITOCIICOOBATCIIBHBIC OOMOTKH

Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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B) OIpeieiTh MONTHOCTH P1 1 P2 m3MepseMble KaKIpIM H3 BaTTMETPOB,

I') OIPeAEIIHTh YHCIIO JeJIeHHI KAkl al i a2 Ha KOTOPBIE OTKIIOHSIOTCS CTPEIIKH BaTTMETPOB.
PesynpTaThl pacyeToB 3arucaTh B Ta0I. 8.

[IprMevanne. 3agaHHAsg TPEXIIPOBOJHASA Ielb Tpex(asHOro TOKa IIpeAcTaBIIsIeT CcOOO0MH

COCIHHCHHEC TPCX HEIIOABHHBIX MAI'HHTHO-HECBA3dHHBIX KATVIIICK.

3agaua Ne 5 M3MepeHHe peaKTHBHOH SHEPTHH B IIETIIX TpeX(a3HOro ToKa

CHMMETPHYHBIN Tpex(a3zHBIH IIPHEMHHK SJIEKTPHUYECKOH SHEPIHMH COEJHHEH IIO CXeMe
3Be3/1a HIIH 110 CXeME TPEYIOJILHHK.

HanpsoxeHnne Ha pase mpHeMHrka Ud.

AKTHBHOE H HHJIYKTHBHOE COITPOTHBJIEHHS (pa3 IMpHEMHHKA COOTBETCTBEHHO PABHEI I'y, X4.

B 1lenp IpHeMHHKA BKIIOYEH OJHOAIEMEHTHBIH CYETUHK AKTHBHOH SHEPTHH I H3MepPeHHS
peakTHBHOH 5sHepruH. IlocnemorareiabHass OOMOTKAa CUYETYHKA BKIIFOUEHA B OJHH H3 IIPOBOJIOB
Tpex(a3zHOH IIEIH, KaK yKa3aHo B Talml. 9.

Tabmma 9 — UncrioBele 3HaUeHU T IS 3aga4H No 5

Ex. | Ilpemmocne [TocnmemHas mudgpa nodgpa
HarmmeHnoBanme Bemmyn| H3- A
H MepeH| muppa | 0 | 1 2 |3 4 5 6 7 8.9
HS ImHppa

TPey TPey 3BE3 TPey 3Be3 TPeYy 3Be3 3Be3 TPEYy TPey

CxeMa cOeqHHEHH T —
r | r. mga T mga 7T  jga|m T. |T.

[IociieqoBatesmHAg 00

MOTRa _ _ B A A C C B|/B A A C
CUeTYHKa BKIIFOUEHA B
ITPOBO/JI
Bpems t q — 30 150 120 20 40 40 @ 30 | 30 | 50 @ 30
(Da30BOE HAIIPSIKEHHE B B 220 1380 127 220 220 380 127 220 220 380
Ud
0:5 20 130 110 16 |15 125 15 20 14 @ 20
1:6 19 129 11 17 16 24 18 21 16 14
AXKTHBHOE
COITPOTHBIIEHHE (pa3el | OM 2;7 18 28 |12 |18 17 (23 21 22 18 16
o 3:8 17 27 13 19 18 22 24 | 23 20 18
4:9 16 126 14 20 19 21 27 24 22 26
OOKYMEHT NOAMNUCAH ); 1 25 1015 024 020 30 10 18 28 | 40
SNEKTPOHHOW NOoANMCLIO
Ceptudpukar: ' 12000002A633E3D113AD425FB50002000002A6 26 16 123 21 29 11 17 27 38
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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7.3 20 127 17 22 023 2812 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
[ I[pHeMHHK 3IeKTPHUYECKOH SHEPTHH pPadoTaceT HENPEPHIBHOE BpeM t.
1. Haueprutp cxXemMy BKIIOUYEHHS CUETYHKA B COOTBETCTBHH C JAHHBIMH BapHaHTa, CHAEJIaTh
Pa3sMETKY I'eHEPaTOPHBIX 3aKHMOB €I'0 OOMOTOK.
2. OnpefemdTh THHEHHOe HaIpsbkeHHe Ul MHMHeHHBIH TOK I, KO3(p(HIMEeHT MOITHOCTH COS(
1 YTOTI (.
3. JlnmgzamaHHON IIEIMM IIOCTPOHMTR B Maciuradbe BEKTOPHVIO JHarpaMmy, BBIAEIHTH
B HEH BEKTOPHl HAIIPSDKEHMS M TOKA, IIOJ ASHCTBHEM KOTOPBIX HAaXOISITCS IlapalUlelIbHas
H IIOCIIeloBaTeIbHAsI OOMOTKH CUSTYHKA.
4. Ilomp3ysach BEKTOPHOH AHArpaMMOH, JOKa3aTh, YTO CUETYHMK, BKIIFOUEHHBIH IIO TAKOH CXEME,
H3MeEpPSIET PEaKTHRHYIO SHEPTHIO.
OmnpeaeniTh pacXoJ PeaKTHBHOH SHEPITHH, YYHTEIBAEMOH CUETYHKOM 3a BPeM t.
5. IlogcunraTh 3a BpeMs t peaKTHBHYIO SHEPIHIO BCEIO IIPHEMHHKA.
0. Haliti YHCIIeHHOE COOTHOIIIEHHE MEXKIY SHEPrHEH, VUMTEIBAEMOH CUETUHKOM, H SHEPrHEHN

ITPHEMHHKA.

3agaua Ne 6 BeiOop H3MepHTEIBLHOMN alllapaTyphl

B BEICOKOBOIIETHOH TPEXIIPOBOJHOM €M Tpex(a3HOro TOKa HeOOXOMHMO H3MEPHTh JTHHEHHBIE
TOKH, JINHEHHOE HaIlpsDKeHHe, KOA((HI[HEHT MOIIHOCTH LIEITH H PacXoj] aKTHBHOH 3HEPrHH BCEH
I[ETIH.

[IogoGpate IUISI 3TOH  I[eNH  JIBa H3MepHTElbHBIX  TpaHcpopmaropa  Toka (UTT),
IBa H3MEPHUTEIbHBIX TpaHcpopmaTopa HampsokeHHS (MTH) o MOAKMOYHTE K HHM CIIETYIOIIHE
H3MEPHTEIIbHbIE ITPHOOPHL. JIBA aMIIEpPMETpa 3IEKTPOMAarHHTHOH CHCTEMBI, JBa OJHO(]a3HBIX
HHAYKITHOHHBIX ~ CYETYHKAa  aKTHBHOH  DHEPrHH, OJHH  TpexdasHbeli  (azoMeTp
3JIEKTPOMArHUTHOHN HJIH 3IIEKTPOIHMHAMHYECKON CHCTEMBI, OJHH BOJILTMETP 3NEKTPOMarHHTHOH
CHCTEME.

PaccTosmiie oT TpaHchopMaTOpa 0 H3AMEPHTEILHBIX IPHOOPOB / (TIPOBOJ, MEeJHELI, CEUEHHEM S
= 2,5 M M°), HOMHHAJIbHOE HanpsckeHue ceTH Ul u nuHenHBIN TOK I1 npueeneHsl B Taln. 10.
Hauepruts cxemy BxmroueHHs MTT u MTH B 11iens, a Takke 1mokasars IOAKIIOUEHHE K HHM BCEX

H3MEDHT eJILHBIX ITDHOODOB.

OJOKYMEHT NoAarnncAH
INEKTPOHHOW MNOAMUCHLIO Vo 6
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Llebayxoea [ateaHa AnekcaHapoBHa 'eIIIoCIIeTHI HOGHE,I[I’[HH HI[djpa Hn[qua

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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MepeHHs IHdpa mmppa 0 | 1 | 2 3 4 5 16 7

HomrmHanpHOe HanpstkeHue cetu Uy B — 60005003000 10000(15000 60005003000 1
0:5 40 100 75 @ 30 | 20 | 50 150 50
1;6 15 75 50 15 | 25 @ 30 100 30
JIMHEHHBIN TOK /| A 2,7 30 1501 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
PaccTosHile OT H3MEPHTEIBHBIX
M 7.3 13 12 15 19 | 22 17 14| 18
TIpHOOPOB J0 TpaHcpopmMaropa /
8; 4 12 13 16 20 | 23 18 16| 17
9:5 11 14 17 16 | 24 19 | 8 16

BrImomHHTE pa3MeTKy 3akHMoB 00MoToK UTT, UTH, cueTunkoB u (azomerpa. ITokazaTh

3a3eMiIeHHe BTOpPHYHBIX oOMoTOK UTT m MT H.

[Iprvep: Pemenne OCHOBBEI METPOIOTHH H BIeKTpPHYeCKHe H3MepeHH I KOHTpoIpHasg pabora
No | Bapmanrt 4

3agaya Ne 7 (3amada Ne 5) M3smepeHHe TOKa B IeTIIX IIEPEMEHHOIO HECHHYCOHIAIIBHOIO TOKA

1. B 1ierms HeCHHYCOHAJIbHOI'O TOKA BKIIFOUEHEI: aMIIEPMETP MArHHTOIEKTPHYECKOH CHCTEMBI
H aMIIEpMETP  ANIEKTPOAHMHAMHYECKOH  CHCTEMBI.  AMIIEPMETPBl  HMEIOT  OJHHAKOBBIE
HOMMHAJIBHBIE TOKH [z = 5 A H IIKAJIBlI ¢ OAHHAKOBBIM HOMHHAIIFHBEIM YHCIIOM JelleHH ax = 100
eI

Hauepruth cxeMy IIENTH H OIMPEIEIHTh, Ha KAKOE YHCIIO JEIEHHH IIIKaIbl OTKIIOHHTCS CTPENIKA.

a) MarHUTO3JIEKTPHYECKOr0 aMIlepMeT]a,

0) AIIeKTpOSHHAMHYECKOI0 aMIIEpMETpa,

€CIIH B IICITH ITPOXOJHT TOK.
=1+ I, 8inaf + I, sin(3af + ¥, ).
[TocTpoHTh B MacITabe B OJHHX OCSIX KOOPHMHAT I'padHKH 3aJaHHOIO TOKa i = f(f) 3a BpeMd

OJHOI'O IIEPHO 4 OCHOBHOH I'apMOHHKIH TOKA.

3HaueHus lo, I1m, I3m M YTOI CABHTa (pa3bl TPeTheil TAPMOHHKH IS OTJACIBEHBIX BapHAHTOB JaHBI

—_— e = 1 A
NOKYMEHT NoanncAH
3NEKTPOHHOW NOAMUCLIO _ -
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 1. aMIICPMETP 3JIIEKTPOAHHAMHYCCKOH CHCTCMbI
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HOMHHAIBHBIE TOKH /g = 5 AU IIKAIBI ¢ OHHAKOBEIM HOMHHAIBHBIM YHCIIOM AelleHMH ax = 100

OCII.

Ha Kakoe 4HCiI0 AelIeHHH IIKalIbl OTKIOHHTCS CTPCJIKA. El) AJICKTPOJHHAMITYCCKOI'O aMIICPMETPA.,

0) JeTEKTOPHOIr0 aMIlepMeTPa, eCIIH B IIEITH ITPOXOIHT TOK:
(=L snaf+ I_sin(3af + ¥,
Tabmmia 14 — YUxcinoBele 3HaUeHHUS 1T 3aadi No 7/

HalMeHOoRAKTIIE En. u3- | IIpeamnocnemuss [Tocnegussa nudpa mmdpa

BEITHYIHH MepeHHs| muppamuppa (O 1 23 /45 67 8 9

Toxk Iy B — 0,5/1,51,52,02,50,51,01,52,012,5
0;5 4,514,03,53,02,54,03,5/3,02,54,0
1; 6 4,014,5 3,8 3,2 3,04,44,0/3,.53,04,0
ToK Iim A 2,7 3.53.04,03.43,64,2384,03,54,2
3: 8 3.02.,54,23,64,0 3,544 4,54,0 3,8
4:9 2,53.5443,84,53,84,23,64,24,4
0; 1 2,5201,51,01,51,02,0 1,51,020
6; 2 2025181.4201,218 1,81,22,2
ToK l3m M 73 1,51,02,01,6 2,51,4/1,6 2,02,22,8
8. 4 1,01,512,22,51,21,61,52,4/1,83,0
95 1,52,02420261,81,4251,63,2

VTOII CABHTA (pasbl

y O /6 m/3mw2 ogm/6 0 o /3
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