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bHOI0 YHUBEPCUTETA

s MMHACTEPCTBO HAYVKU U BBICIIIET O OBPA3OBAHU S POCCUNCKOU OENEPALIUNA

OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE YUPEX]IEHUE
BBICHIEI'O ObPA3OBAHNW
«CEBEPO-KABKA3CKHWHU ®EAEPAJIBHBIM YHUBEPCUTET»

[Iaruropcekwit mHCTHTYT ((roman) CKOY

MeTtoanuecKkue yKa3aHusl

I10 BRITOJTHEHHIO JIA0OPAaTOPHAIX padoT
o gucruruinHe « M3SMEPEHHWE U YUET SJIEKTPOSHEPI'MW»
IUTISL CTYAEHTOB HaITPaBJIEHH S ITOATOTOBKHU
13.03.02 3neKTpO3HEPreTHKA H ANeKTPOTEXHIKA
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COJAEP/KAHHE

BrejpeHue

[{ens 1 3agaun H3YYEHHS JHCIIHIUTHHEI
OO0opyaOBaHHE M MaTEPHAIIE
HanmeHopaHue mabopaTOpHBIX pador
Cojzepxanne 1a00paTOPHEIX padoT

JlabGoparopHas pabora Ne 1. M3MepeHHe aKTHBHOH H PEAKTHBHOH MOIIHOCTH
OAHO(A3HOIO TIIEPEMEHHOIO TOKa C IIOMONIBID INHTOBOIO BaTTMETpa,
aMITEpPMETPa H BOJIIbTMETPA.

JlaGoparopHass pabdora Ne 2. FVsMmepeHHe 3JIEKTPHYECKOH HarpysKH IIO
ITOKa3aHHSIM CUETUHKA IEKTPHYECKOH SHEPIHH

JlaGoparopHas padora Ne 3. MsmepeHHe aKTHBHOH M PeaKTHBHOH MOIIHOCTH
TpexX(a3HOoro NMepeMeHHOr 0 TOKa ¢ IIOMOIILIO IIIHTOBOI'O BaTTMETPa/BapMeTpa
JlaGoparopHas padora Ne 4. MsmepeHHe aKTHBHOH 3JIESKTPHYECKOH SHEPIHH
TpexX(a3zHOoro IIepeMeHHOr 0 TOKa ITPH HellocpeC TBEHHOM BKIIFOUeHHH ITpHOOpa
yuyeTra 3eKTposHeprun CE301

JlabopatopHas pabora Ne 5. HsmepeHHe aKTHBHOH H  PEaKTHBHOH
AIEKTPHYECKOH SHEPrHH TPeX(a3HOro IIEPEMEHHOIO TOKa ITPH BKIIOYEHHH
nmpudopa  ydera  sjuekrpos’Heprmn  CE302  4yepes  H3MEPHTEIBHEIE
TpaHC(OPMATOPEI TOKA H HAIIPSKEHHS

JlaboparopHas pabora Ne 6. MHsmepeHHe aKTHBHOH H  PEaKTHBHOH
BIEKTPHYECKOH SHEPrHH TpeX(azHOro IIEPEMEHHOrO TOKa ITPH BKIKOYEHHH
nmpudopa  ydera snekrposHeprun C3OT-4TM  4depes  H3MepHTEIIBHBIE
TpaHC(OPMATOPHEI TOKA.

JlaboparopHas padora Ne 7. YUeT akTHBHOH 3JIEKTPHYECKOH 3HEPIHH
OJHO(]a3HBIX ITOTpeOHTEeNIeH B TPeX(a3HbIX YETHIPEXITPOBOJHBIX IETIIX
IIEPEMEHHOr O TOKA.

JlaboparopHasa pabora Ne 8. U3yuenne ACKYD ¢ nepegaueil HHpOpMAI[HH OT
CUETYHKOB ASJIEKTPHYECKOH SHEPrHH O VYCTpOHCTBAa cOopa M ITOATOTOBKH
HAaHHBIX M Jajiee JO0 KOMIIBIOTEpa IHCIIETYEPCKOIO ITYHKTA IO BBIACIIEHHBIM
ITPOBOIHBIM KaHaIaM CBSI3H

Y4eOHO-MeTOAHYECKOE H HH(P OPMAITHOHHOE 00eCIIeUeHHE JUCI[HIUTHHEI

IlepeyeHsF OCHOBHOH M JOIIOIMHHTEIIFHOH JIMTEPATYPhl, HEOOXOMHMMOH IS
OCBOeHHH JTHCIHIUIHHEI
IlepeyeHpr VyueOHO-METOIHYECKOIO OOECIeYeHHI CaMOCTOSTEIbHOH pPadoThI

Gﬁ}"‘IﬂIDH_[HKGH ITO JHMCIIILIOTHE

Hepeduer _ﬂd@M_E_H%_ﬁéﬁﬁhEﬁi_-f_ OHHO-TCIICKOM ’}"I—II]I*Z&I.[HGI—H—IGﬁ CETH I/IHTEPHET:,
SNEKTPOHHOW NOAMUCHIO
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BBEJIEHUE

Hacrosmpie MeTogHyecKHe YKa3aHHS SBILTIOTCS 3alOTOBKOH K J1a0OpaTOpHBIM padoTaM IIo
TUCIHIUIMHE «M3MepeHHe H yUYeT 3IEeKTPOSHEPTHH» M IIPEIHAa3HAYEHBI IS CTYIAESHTOB HallpaBICHHS
noaroToBkH 13.03.02 OnekTposHepreTHKa H 3IeKTPOTeXHHKA JHEBHOH H 3a04HOH (pOpM O0OYUEeHH S

I[Ipp moaroroBke K 11a0OpPaTOPHBIM 3aHSATHSAM HEOOXOAUMO IIOJIOTOBHTH ITPOTOKOII
n1abopaTOpHOH PpadoThl, KOTOPBIH OVIAET COOTBETCTBOBATH TPeOOBAHHSAM K COIEPKAHHIO OTYeTa C
HCIIOJIb30BAaHHEM PEKOMEHAYEMOH JIMTEPATYPEl H HCTOYHHKOB Internet.

[IprMeHeHHe MeTOAHYECKHX YKa3aHHI ITO3BOISIET HHTEHCH(HIMPOBATh ITPOIECC H3YUECHHS
MaTepHalia, ITOMOraeT CTYIEHTaM IPHOOpeTaTh HAaBEIKH PadOTEl ¢ OOOpVYAOBAHHEM H TEXHHYECKOH
TTHTEPaTYPOI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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1. Ilens u 3a0 aun uzyueHua OUCUUNIUHbL

[{enpro OCBOEHNS TUCIIUIMHEL «M3MepeHIe 1 yUeT 3IIeKTPO3HEPT U SIBIISIETCS
(b opMHpOBaHHE Y CTYJEHTOB KOMITETEHI[HIT ITO3BOJISIONIHI BEIPa00TaTh HaBBIKH (DH3HIECKITX
HCCIeJIOBaHHI B c(pepax akaJeMHUe KO, ITpodeccHOHaIbHOH H O0INeHaYYHOH JIeSITeIIbHOCTH.
3aaui OCBOEHHS JHCIIHIUIHHEL
—  H3YYEeHHE 3aKOHOB OKPY’KAOIIEr0 MHpa B HX B3aHMOCBSI3H,
— OBIajeHHe ()YHAAMEHTaIbHBIMH IIPHHIHIIAMH H METOAaMH PelIeHHSI HayYHO-TeXHHYEeCKHX 3a]1a4;
— (popMHpOBaHHE HABBIKOB ITO ITPHMEHEHHIO ITOJIOKEHHH (PYHIaMeHTaIbHOH (PH3HKH K IPaMOTHOMY
HAYYHOMY aHAJIIN3y CHTYaI[Mi, ¢ KOTOPBIMH HHKEHEPY IIPHXOMHUTCS CTAIIKHBATHCS IIPH CO30aHIII
HOBBIX TEXHOJIOI M,
— OCBOEHHE OCHOBHBIX (PH3HYECKHX TeOpHH, ITO3BOILIIOIIHX OIMCaTh SBIEHHS B IIPHPOJE, H

IpeAaciiIop  INTPHMEHIMOCTH 3THX TEGPI]IUI A PEIICHHA COBPEMCHHBIX H IICPCIICKTHBHBIX
TEXHOIIOTHYCSCKILIX 3a]1a'.

2. Obopyooearue u mamepuaibl

HayuHo-HccaemoBaTenbCKiil  KOMIUIEKC — «[IpHMeHEHIe aBTOMAarM3HPOBAHHBIX  CHCIEM
KOHTPOISI H y4yeTa SIEKTPO3SHEPTHH C IIENbIO ITOBBIMIEHHS 3(P(PeKTHBHOCTH SKCIUTyaTaI[HH CHCTEM
BIIEKTPOCHAOKEHUS», HCIIOIHEHHE CTeHAoBOe pyuyHoe. Komauiekr  yueOHO-IabopaTOpPHOTrO
o0opyaoBaHHsS «ABTOMAaTH3HPOBAHHAS CHCTEMA KOHTPOJII M VYYeTa A3JIEKTPO3HEPrHI). KOMITIEKT
yueOHOH MeOeIIH.

3. Haumenosanue 1adopamopHsix paoom

Oobem N HTEepaKkTHBHAA
JacoB dopma
NpPoBeAeHHS

Ne HanmeHoBaHHe TeM AHCITHIL/IHHDbI, HX KPATKO€
TemMbl CoacprKaHHC

1 JIadbopaTtopnasn padora Nel. M3MepeHre aKTHBHOH 1.5
1 peaKTHBHOH MOIIHOCTH OJTHO()a3HOTO
IIEPEMEHHOrO TOKA € ITOMOIIBIO IITHTOBOIO
BaTTMETPa, aMIIEpMETPa H BOIIBTMET]PA.

- H3YUYHUTH CXEMBI BKIFOUEHHS H3MEPHTEIIbHBIX
IIPHOOPOB B OAHO(A3HEBIX IEMIX IIEPEMEHHOIO
TOKa,

- H3YUYHUTH METOMABI ITPSIMOTO H KOCBEHHOT'O
H3MEPEHH S AKTHBHOH M peaKTHBHOM MOIIHOCTH,
- HCCIIeJ0OBATh BIIMSHHE BEJIMYHHEI T TAFOIIETO
HaIIPsDKEHIS Ha ITOTpeGlIeHHe aKTHBHOH U
PeaKTHBHOH MOIIHOCTH Pa3IHYHOIO THIIA
ITOTPeOHTETIEH.

2 JIabopaTtopnasn padora Ne2, M3MmepeHne 1,5
3JIeKTPHYECKOH HArPY3KH II0 ITOKa3aHHSIM CUETUHKA
3IIEKTPHYECKOH SHEPTHH.

- M3YYHUTh CXEMY ITOAKIIFOUEHHS 3IIEKTPOHHOTO
CUETYHKA aKTHBHOH 3IIeKTPHYECKOHN 3HEPTrHH B
OJHO(a3HBIX LETIIX,

AOKYMEHT MOANMCAH SKH
ANEKTPOHHOW NOAMNUCHIO |
| Ceprucbukat: 12000002A633E3D113AD425FB50002000002A6 LHH.
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1 peaKTHBHOI MOIIHOCTH TpeX(]a3Horo
TIepeMEHHOr'0 TOKa ¢ ITOMOIIBIO IITHTOBOI'0
BaTTMeTpa/BapMeTpa.

- H3YYHTH OCHOBHEIE ITPHEMBI PaOOTHI ¢
YHHBEPCAIbHBIM HIHTOBBIM ITPHOOPOM THIIA
DM2436AB;

- H3YYHTH MeTOJBI ITPSMOr0 H KOCBEHHOI'O
H3MepeHH I aKTHBHOH H PeaKTHBHOMH MOIITHOCTH B
Tpexda3HbIX I[ETIIX.

JIabopaTtopnasn padora Ned, 3MepeHHe aKTHBHOH
AIeKTPHYECKO SHEPrHH TPpexX(a3HOoro
IIEPEMEHHOr O TOKA ITPH HEIIOCPEICTBEHHOM
BKIIIOUEHHH ITPHOOpa yueTa 3JIEKTPOIHEPIHH
CE301.

M3y4niTh cXeMY IIPSAMOIO ITOMKITFOUEHIS
TpexX(pa3zHOr o 3JIeKTPOHHOIO CUETUHKA
3JIEKTPHYECKOH sHeprud THITa CE301.

JIabopaTopnasn padora NeS. M3MepeHHe aKTHBHOH
H PeaKTHBHOH 3IeKTPHYECKOM SHepriH
TpexX(]azHOr 0 IIEPEMEHHOIO TOKA IIPH BKIIFOYEHHH
rmproopa yuera 3eKrposHeprun CE302 yepes
H3MEPHTEIIbHbIE TPaHC(OPMAaTOPEI TOKA H

HaITPSDK EHIS.

M3yuiTh CXeMBbI ITOJKIFOYEeHHS TpeX(a3HOoro
CUETYHKA 3JIEKTPHYECKOH sHeprun CE- 302 yepes
H3MEPHTEIIbHBIE TPAaHC(OPMATOPEI TOKA H
HaIPSsDKEHHS B TPEX IMTPOBOJHBIX CETSX.

1,5

JIabopaTopnasn padora Ne6. M3MepeHHe aKTHBHOH
H PeaKTHBHOH 3IeKTPHYECKOHM SHepriH
TpexX(a3zHOr 0 IIEPEMEHHOI 0 TOKA IIPH BKITFOYEHHH
nmprdopa yuera MeKrposHeprun COT-4TM uepes
H3MEPHTEIIbHBIE TPaHC(OpMaTOPHI TOKA.

M3yunTh cxemy MOAKIFOUEHHS TpeX(pa3zHOTo
3JIEKTPOHHOIr0 ITpHOOpa yueTa 3eKTPO3HEPIHI
tHITa COT-4TM B Tpex(azHBIX LETLIX MHTaHHI
AKTHBHO-HHIYKTHBHOH Har PY3KH.

1,5

JIabGoparopHas padora Ne7. YueT aKTHBHOH
SIeKTPHYeCKOH 3HepruH oJHO(pa3HBIX
norpeCHTeNei B Tpex(pa3HbIX YeThIPEXIIPOBOIHBIX
I[EISIX IIEPEMEHHOI0 TOKA.

M3 yuiTh cXeMy IMPSIMOI0 ITOAKITHOYEHH
TpexX(azHOro 3JIeKTPOHHOr0 IMpHOopa ydeTa
AIeKTPO3HEPrHH THITA «Anb(ay» B TpeX(pa3HbIX
yeThIpeX MPOBOJIHBIX IEIIIX ITHTaHHSI aKTHBHO-

HHIYKTHBHOH Harpy3KH.

1,5

JIabopaTtopnas padora Ne8. N3yuenne ACKYD ¢
nepegadei HHQOPMAI[HH OT CUETYHKOB
3IIEKTPHYECKOH SHEPIHH JO YCTPOHCTBA cOopa H

AOKYMEHT TNOANUCAH
SNEKTPOHHOW NoarNnnchiO

1,5
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B y4eGHBIX IIeJISIX OIpeJAeIINTh MaTepHall
IIPOBOJHHKA ITYTEM H3MEPEHHS €TI0 COITPOTHBIIEHHS
1 BEIYHCIIEHHS YAEIbHOI'O COITPOTHRIIEHHS

Hroro 3a 4 cemectp

13,5

HToro

13,5
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JIaboparopHas padora Ne 1.
H3MepeHHe AaKTHBHOM H PeaKTHBHOM MOIIHOCTH 0AHO(A3HOI 0 NePeMeHHOI0 TOKA C
IOMOIIbI0 IIUTOBOr0 BATTMETPA, aMIIepPMeTpa H BOJIbTMeT pa.

Il eJib:

- H3YYHTh CXEMBI BKIIFOUEHHS H3MEPHTEIbHBIX IIPHOOPOB B OJHO(]A3HBIX LIEIIIX ITEPEMEHHOIO
TOKa,

- U3YYHTHh METOBI IPSMOT0 H KOCBEHHOI' O H3MEPEHH ST aKTHBHOH H PeaKTHBHOH MOIITHOCTH,

- HCCIENOBATh BIMSHHE BEJIMYMHBLI THTAIOINErO HANPSDKEHHS Ha IOTpeOlIeHHe aKTHBHOH H
PEAKTHBHOH MOIIHOCTH Pa3IHYHOIrO THIIA ITIOTPeOHTETIEN.

YkazaHuA 110 TeXHHKe 0e30IacCHOCTH

YkazaHHsg 10 TeXHHKe Oe30ITaCHOCTH IIPH BBIMIOHEHHH Ta0opaTOPHBEIX padoT IPHBEICHEI B
ITPHIIOKEHHH A.

Yka3aHu4 mo IMPOBEJCHHIO SKCIIEPHMCEHT A

1. YOemurca B OTCYTCTBHM THTaHHS CTeHJa (aBTOMATHUYeCKHH BEIKTIoUaTenh QF1 mMomymsa
TIHTAHHS CTeHa JOIKeH OBITh OTKIIFOUYEH).

2. Cobpars cxemy J1abopaTOPHBIX HCIBITAHHI, ITPEACTaRIeHHYIO Ha pHC. 1.1. CxXeMa coaep T
TpexX(pasHBIii HCTOYHHK ITHTAaHHI S (MOAYIIb TpexX(pazHOH CeTH), IOJAIOINHH HAaIIpSDKEHHE Ha
TpexX(asHyIo IPYIIITY CHIIOBEIX TpaHC(pOpMaTOpoB T, coepKaIllyro TPH OJHO(a3HbIX TpaHC(opMaTopa
(MOIYIIb OMHO(A3HEIX TPaHC(POPMATOPOB) HMEIOIHX CXEMY COeJHHEHHS OOMOTOK «TPEeYyrOIbHHK-
3Be3lan. B KauecTBe ogHO(]a3HOro MOTpeOHTEIS HCITONb3YeTCSI OCBETHTEIbHAA Harpy3ka HL (Moxymb
OCBETHTENLHOH HAarpy3KH) C ITapaIelIbHBIM BKIIOUYeHHEM Bcex jlamil HakammBaHnsg HL1, HL2, HL3.
[InTtaHne OCBETHTEIBPHOH HAarPY3KH OCYIIECTBIIIETCS OT (pa3el «A» CO CTOPOHBI BTOPHYHOH OOMOTKH
CHJIOBOTO TpaHcpopMmaropa T. B 1[erb MuTaHNHsI Harpy3KH BKIOYeHBI: aMIiepMeTp PA, BombTMeTp PV,
ogHo(] azHBIH BaTTMEeTP PP.

3. BKIFOUHTH I TaHNe CTeHa aBTOMaTHYeCKHM BRIKTrouareineM QF1 MOy rTaHms CTeH/aa.
Hasxars KHONKY «BKJI» BRIKIIFOYATEIS MOIAYILI TpeX(a3HOH CETH.

4. TlokazaHHSI H3MePHTEIIFHBIX ITPHOOPOB (HaNpspKeHHe, TOK, aKTHBHAS MOIIHOCTE) 3aHECTH B
Tabmuiry 1.1. Paccumrarh BENMYHMHBI IIOTHOH H PeaKTHBHOH MOIIMHOCTH (S H ), ITOITy4YeHHBIE
3HAYEHHS 3aHeCTH B Ta0mmiry 1.1.

Tabmmra 1.1.

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

5. OTKIIOYHTH BBRIKITIOUATENh MOAYIII TpeX(a3zHOoi ceTH KHOMKOH «OTKI» Ha JTHIIEBOMH ITaHeIH
Moayns. IlepeBectH rmTanme moTpeduTend ¢ ormainku 220B (knemma L1 1) cumoBoro TpaHcdopmaTopa
T Ha otmaiiky 127B (xk1emma L12).

NOKYMEHT TOANMMUCAH I ceTH KHOIIKOH «BXiI» Ha IHI[eBOH ITaHeIH
M 3NEKTPOHHOW NOAMUCHIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnageneu: Webayxopa Tateana AnexcaHapoBHa UDKCHHC, TOK, daKTHBHAA MDI_[[HGGTL) 3dHCCTH B
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Tabmmy 1.1. Paccumrarh BeMYHHBI IIOJIHOH H PEAKTHBHOH MOIMHOCTH (S H (), ITOIYYEHHEIE
3HAYEHHS 3aHeCTH B Ta0mmiIry 1.1.
8. OTKIIFOYHTH BEIKITFOYATEL MOTYII TpexX(pa3HOH ceTH KHONMKOH « OTKII» Ha JIHIeBOH ITaHEeIH

MOJTYIISL

9. CoOparhk cxXemy J1a0OpaTOPHBEIX HCIBITAHHH, IIPEACTABIEHHYIO Ha pHC. 1.2. B kadectse
HarpyskuH L HCIIONB3YeTCS MOAYIL HHIVKTHBHOH Harpy3KH C TIOCIHEMOBATEIbHBIM BKITIOUEHHEM
HHAVKTHBHOCTEH L1, L2, L3.

10. BKIIOUHTh BBRIKITIOYATEIIh MOIYIII TpexXdasHOH ceTH KHOIMKOH «BKI» Ha IHIIEBOH ITaHeIH
MOJIYIISL

11. IlokazaHHSI H3MEPHTEIbHBIX ITPHOOPOB (HAIIpSDKEHHE, TOK, aKTHBHAS MOIIHOCTbD) 3aHECTH B
Tabmmny 1.2. PaccumraTh BeIMYHHBI IIOJIHOH H PEAKTHBHOH MOIMHOCTH (S H (), ITOIYYEHHEIE
3HAYCHHS 3aHeCTH B TadmmiIry 1.2.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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12. OTKIFOYHTP BBEIKIFOYATEIs MOIYII TpexdaszHOH ceTH KHOINKOH «OTKI» Ha JIHIIEBOH
nmaHelIH MOV IlepeBecTH ImTaHHe ITOoTpeOHTens ¢ oTmaiikn 220B (kmemma L11) cmmoBoro
TpaHcopmaTopa T Ha ormaiky 127B (knemma L12).

Tabmmra 1.2.

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

13. BKIIFOUHMTH BEIKIIIOUATEIb MOMYIISA TpeX(pa3sHOH CeTH KHOITKOH « BKI» Ha ITHIIeBOH
TTaHEITH MO VIISL

14. TlokazaHHS H3MEPHTEIBHBIX IIPHOOPOB (HaIIpsDKEeHHE, TOK, aKTHBHAS MOIITHOCTh) 3aHECTH
B Tadbmuiy 1.2. PaccuMrtars BelIHYHHBI IIOJIHOHM M PEeaKTHBHOH MOINMHOCTH (S M (Q), ITOIYYEHHEBIE

3HAYCHHS 3aHECTH B TadmmIy 1.2.
15. OTKMIOYHTh BBEIKIIFOYATEh MOAYIISI TpeXda3HOH ceTH KHONMKOH «OTKI» Ha JIHI[EBOH

IMaHeIH MOV OTKIIOUHTH ITMTAaHHE CTEHIa aBTOMATHYeCKHM BRIKIIFOYareaeM QF1 Momymsa muTaHms
CTEH/IA.

16. Odopmuth oTYeT Mo JTabopaToOpHOH pabore. B oTdeTe caenarh BEIBOJBI O BIIHSHHH
BEIIMYMHEI HaIIpSCKEeHHS THMTaHHA Ha IoTpellleHHe aKTHBHOH M PEAKTHBHOM MOIITHOCTH Harpy3KH

PA3JIHYHOI'O THIIA.

Cﬂ,[[EpﬂEﬂHHE OTYIETA
OTYeT JOIKEH COHACPKAThb.

e HasBaHHe PabOTHI,;

® I[elIb padoTHI;

® KpaTKHe TEOPETHYECKHE CBeJIeHH,

¢ OIMCaHHE HCIIOIL3YEMOI 0 000OPYAOBAHIS H MaTEPHAIIOR,
® TIOPSAOK BBIOIOIMHEHHS PaboTHI,

e BBIUHCIEHHS H 00paloTKa pe3yIIbTaToB,

® BEIBOJIHL

KOHTpoJ/IbHBIE BONIPOCHI

1. OpraHmsais yueTa 3J1eKTPO3HEPT HH

2. IIpaBuna yyera aleKTPOIHEPIHH

YYeT aKTHBHOM 3JIEKTPO3HEPTHH Ha 3JIEKT POCTAHIIH SIX

YYeT aKTHBHOM 3JIEKTPO3HEPIHH B SIEKTPHYECKHX CETSIX

YYeT 3MeKTPO3SHEPIHH H MOIITHOCTH B 3JIEKTPOYCTAaHOBKAX ITOTPeOHTENEH
Koutpons 6anaHca 3JIeKTpHYECKOH SHEPTHH Ha 3JIEKTPOCTaHIHIX

N W =W

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageney:  LleBayxosa TaTebsiHa AnekcaHapoeHa 10oTa Ne 2
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I3MepeHHe 3JIeKTPHYECKO0H HATPY3KH 10 MOKA3AHHAM CUYeTYHKA 3JIeKT pPHIecK oM
IHEPruH
Ilenb:
- H3YYHTh CXeMY ITOAKIHYEeHH I NIeKTPOHHOIO CYETYHKA aKTHBHOH 3JIEKTPHYECKOH 3HEPTHH B
OJHO(] a3HBIX LIETIIX,
- ONPEeJEeIHTh MOIMHOCTD AMEKTPHYECKOH HAarPy3KH I10 ITOKa3aHHAM CUETYHKA BIeKTPHYECKOH
SHEPIHH.

YKa3zaHHA 0 TEXHHKeE 0e30IIaCHOCTH
YKazaHHS 110 TeXHHKe Oe30ITaCHOCTH IIPH BBIMOJHEHHH Ta0OpaTOPHBEIX padoT IPHBEICHBI B
ITPHIIOKEHNH A.

YkazaHud o INNOPHIARY BbINNOJIHCHHHA pﬂﬁﬂ'l' bl

1. VYOemurcsa B OTCYICTBHH IHTAaHHSI cTeHJa (aBToMaTHYecKHH BhIKITIouaTellb QF1 mMomyia
IIUTAHHS CTEHIA JONKEH OBITh OTKIIFOYEH).

2. CoOpars cxeMy J1a0OpaTOPHBEIX HCIBITAHHH, IIPEACTABIEHHYIO Ha pHC. 2.1. Cxema
COAEPKHUT TpexX(a3HbIH HCTOYHHK ITHTAaHHS S (MOIYIIb TpexX(azHOH CETH ),JIOJAOIHI HaIIPSDKEHHE Ha
TpexX(asHyIO IPYIIITY CHIIOBEIX TpaHC(OPMaTOpOB T, coepKalllyro TPH OJHO(a3HbIX TpaHC(OopMaTopa
(MOIYIL OJHO(pA3HBIX TPaHC(OPMATOPOB) HMEIOIIIHX CXEMY COEIHHEeHHS OOMOTOK «TPeyrOJIbHHK-
3Be3lan. B KauecTBe ogHO(]a3HOro MOTpeOHTEIS HCIIONMb3YeTCS OCBETHTENNbHAA Harpyska HL (Moxymb
OCBETHTEILHOH Harpy3KH) C ITapaJIelIbHBIM BKIIOUYeHHEM BcexX jamil HakammBaHnsg HL1, HL2, HL3.
[InTtaHne OCBETHTEIBPHOH HAarPY3KH OCYIIECTBIIIETCS OT (pa3el «A» CO CTOPOHBI BTOPHYHOH OOMOTKH
CHJIOBOrO TpaHcopmaTopa 1. B Iens IMTaHHS Harpy3KH BKIFOYEH OJHO(ARHBIN CUYETUYHK
3JIEKTpHYeCKOH sHeprun P6 tumna CE-101.
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3. BKIIOYHMTH IIHTAHHE CTeHJa aBTOMAaTHYECKHM BBIKITIOUATEIIEM QF] MOIVIIA IIHTAaHIA

CT = T A GRYMERT HORAVGAR T 10 TpeXpasHOM CeTH M B MOMEHT BOBHIKHOBEHIS
1l SNEKTPOHHOW MNOANMUCHIO THTh OTCYET BpeMeHH (CEKYHIOMED).

Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6 |

Bnapeneu; tebayxoBa TateAaxa AnekcaHapoeHa » CBETOAHOTHOI'O HHIAHKATOPa ]'[pHﬁDpa YicTa
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alIeKTposHeprud. [lonydyeHHoe 3HaueHHe Tio 3aHeCTH B TaOmiIy 2.1.

5. Hcromm3ys nepeaaTovyHOe YHCIO CUETYHKA, PAaCCUHTATh PacXoj SIeKTPHYECKOH SHEPIHH
3a JAHHBIH MHTEpPBAJI BpeMeHH d W, pacCUHMTaTh MOIIHOCTE 3JIEKTPHUYECKON HArpy3KH Ppacy, 3aHECTH
IOIIYYEHHBIE 3HaYeHHI B TaOmui(y 2.1. ConmocTaBuTh pacueTHOE 3HAUYEHIHE MOIIHOCTH HAarpy3KH Ppacu
C HOMHHAIbHOH Prom, OOBSICHHTH BO3MOKHEIE Pa3IIHYHS HOMHHAIbHOH H (paKTHYeCKOH (pacueTHOH)

MOIITHOCTH HAI'PY3KH.

TaOmmia 2.1.
T rpr6opa yuera T, c dW, Bt*y Ppacu, Bt Puom, BT
SIIEKT POSHEPIHH
CE101 75

6. OTKIFOUHTD BHIKIIOYATEIh MOIYII TpeX(a3HOH CETH KHOIKOH « OTKII» Ha JIHIIEBOH ITaHEeIIH
MOy OTKIFOYMTSE ITHTaHHE CTEHAAa aBTOMaTHYECKHM BhIKTOUYaTerneM QF 1 MOayiIs ITHTaHHS CTEHA.
OdopMHTE OTUET IT0 Ja00paTOPHOI padoTe.

Cﬂ,[[EpHQEIHHE OTYIETA
OT4YeT JOIKEH COHACPKATh.

¢ HasBaHHE PabOTHI,

® I[eJIb paloTHI,

¢ KpaTKHE TEOPETHYECKHE CBEICHH,

® OIIMCAaHHE HCIIOIL3YEMOr 0 000PYAOBAaHM S H MaTePHAIIOR,
® TIOPSAAOK BBOIOIHEHHS pabOTHI,

¢ BHIYMCIEHHSI H 00paloTKa pe3yliIbTaToB,

®  BBIBOJHLIL
Ko HTPOJIbHbBIE BOINIPOCHI

Touka H3MepeHHS NeKTPOSHEPTHH

Touka y4eTa 37eKTPOsSHEPr HH

Touka 1mocTaBKH 3JIeKTPO3HEPr HH

Touka KOMMepYeCKOro yueTa 3IeKTPO3HEPIHH

Tapud Ha 3MEeKTPO3HEPTHIO OJHOCTAaBOYHBIN (OJHOCTAaBOUYHBIH TapH()

Tapud Ha 3MEKTPOIHEPTHIO IBYXCTABOYHBIH (JIBYXCTABOYHBIH TapH(])

Tapud Ha 3ITeKTPOIHEPTHIO ABYXCTABOYHO-TH(PepeHITHPOBAaHHBIH IT0 30HaAM CYTOK

(IByxcTaBOYHO-H(]P(epeHIITHPOBAHHEBIH TapH()

PaccunTeBaTh TapH(} Ha SIEKTPOSHEPTHIO (PHKCHPOBAHHBIH, AH((epeHIMPOBAaHHBIH IO 30HAM
BpeMeHH, ((PHKCHPOBAaHHBIH 30HHBIH TapH(, 30HHBIH TapH()

PaccuHTEIBaTh 30HBI BpeMEHHBIE TaAPH()HBIE
PacculTHIBaTh KOHTPOIBHEIH MEPHO (TIEPHOIBI)

JIaboparopHas padora Ne 3
N 3mMepeHHe aKTHBHOM H PeAKTHBHOH MOIIHOCTH TPpex(a3HOro mepeMeHHOr 0 TOKa ¢
MOMOIIb IO IIUTOBOr 0 BATTMETpa/BapMeTpa

OJOKYMEHT NoanmvucAH
SNEKTPOHHOW NOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6
- Bnapenel: "' lleG3ayxosa TaresHa AnekcaHapoBHa M II[HTOBEIM ITpHOOpoM THITa DM2436AB;
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- H3YYHTh METOBI ITPSIMOT0O H KOCBEHHOI'O H3MePeHH I aKTHBHOH H PeaKTHBHOH MOIITHOCTH B
Tpex(azHbIX I[ETIIX.

YKa3zaHnd 1o TexHukKe 0e30MacHOCTH
YKa3aHHs 10 TeXHHKe Oe30IMaCHOCTH IIPH BBIIMOIHEHHH J1a00paTOPHBIX PabOoT IPHBEAcHBEI B
ITPHIIOKEHHH A.

YkazaHud o INNOPHIARY BbINNOJIHCHHHA pﬂﬁﬂ'l'bl

1. YOemurcs B OTCYTCTBHH ITHTaHHSA cTeHAa (aBToMaTHYecKHH BRIKIIOYaTenb QF1 momymns
TIHTAHHS CTeHIa JOIKeH OBITh OTKIIFOUEH).

2. CoOpath cxemy n1aloOpaTOpHBIX HCIILITAHHH, IIPEACTABIEHHYIO Ha pHC. 3.1. Cxema
COACPANT TpeX(a3HBII HCTOYHHK ITHTAaHHA S (MOAYIIE TpeX(pa3HOH CeTH ), IIOMAOLIHI HAIpsDKEeHHE Ha
TpexX(asHyIO IPYIIITY CHIIOBEIX TpaHC(OPMaTOpOB T, coepKalllyro TPH OJHO(a3HbIX TpaHC(OopMaTopa
(MOZIYIIL OMHO(A3ZHEIX TPaHC(POPMATOPOB) HMEIOIHX CXEMY COEQHHEHHS OOMOTOK «TPEYIOIbHHK-
3Be3flan. B KauecTBe TpexdasHoro moTpeOHTENS HCIIONML3YETCI JBa MOIYIS OCBETHTEIIbHOH HAaTrPy3KH
HL (MOmyms OCBETHTEILHOH HArpy3KH), ITOJIYYAFOIMX ITHTaHHEe OT BTOPHYHBIX OOMOTOK CHIIOBOIO
TpaHchopmaropa T depes MOAYIIbE H3MEPHTEIIS MOIMHOCTH P, cXeMa ITOAKIIOYEeHH I HaTPY3KH — 3BE37a
0e3 HYJIEBOro IIpoBoAa. B KauecTBe HM3MEPHUTENSI MOIMHOCTH P HCIIONB3YETCS VYHHBEPCAJIbHBIH
H3MEPHTENBHEIN ITpHOOP THITAa DM2436AB.
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3. BKIFOWHTE IIHTAHHE CTeHJa aBTOMATHUYECKHM BBIKIIFOYATEIIEM QF] MOAVIIA IIHTAaHHA
CTeHJa. BKIIFOUHTE ITHTAHHE MOAOYIA H3MCPHTCILA MOIIHOCTH. HaxxaTts KHOIIKY «Bxim» BRIKIIFOYATEIIS

MOV TpeX(da3HOH CETH.
4.  Tlo noxazaHHSM YHHBEPCAIbLHOIO H3MEPHTEIILHOIO ITpHOOpa P onpeaemiTs

IeHCTBYIOIHE 3HaYeHHS (pPa3HBIX TOKOB, (pa3HBIX HAIPSDKEHHH, JIMHEHHBIX HAITPSKeHHI, aK THBHOMH
MOIIHOCTH KaXKI0H (pa3bl H CYMMapHOH Tpex(a3zHOH MOIIHOCTH. Pe3ylIbTaThl H3MEPEeHHH 3aHECTH B
Tabimiy 3.1.

5. ITo H3MCPCHHBIM 3HAUCHITAIM TOKOB I HaHpH}I{E:HIHT OITPCACIITE PACUCTHYIO MOIITHOCTD
HAaI'DV3KH. ITOJIIVUCHHEIC DC3VIIETATEL SaHECTH B TaﬁJ]III_[V 3.1:, COITOCTABHTL IIOJIVIMCHHBIC PE3VIIBTATHI C
_ NOKYMEHT NoanncAH
H: SNEKTPOHHOWM NMOANMUCHIO
Ceptudhumkar: 1 12000002A633E3D113AD425FB50002000002A6 q0H ceTH KHorkoi «OTKII» Ha J]III.[EEGTI TTAHEITH
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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MOJIYIISL

7. 1lo ykazaHHSAM ITperofaBaTellsl HCKIIFOUMTE OJHY WIH HECKOIBKO JIaMIT HaKalIHMBaHHS H3
Harpy304HOH LT JJI CO34aHHI HECHMMETPHUYHOH Harpy3KH.

8. HaxaTp KHOIIKY « BKI» BRIKIIIOYATEIST MOAYIIS TPpeX(a3HOH CETH.

9. Ilo mokaszaHHSIM YHHBEPCAIBHOI O H3MEPHTEIBHOIO IMpHOopa P ompeaelMTs JeHCTBYIOIIHE
3HA4YeHHSI (pa3HBIX TOKOB, (Pa3HBIX HaIPSCKeHHH, JIMHEHHBIX HaIIPSDKeHHH, aKTHBHOH MOIIHOCTH
Ka kIO (pa3sl H CyMMapHOIl TpeXda3HOH MOIITHOCTH. Pe3ylbTaThl H3MePeHMH 3aHeCTH B TaOIHITYy 3.1.

10. Ilo u3MepeHHBIM 3HAYEHHSIM TOKOB M HAIPSDKEHHI OITPEJIEIHTh PACYETHYIO MOIIHOCTH
HarpysKH, ITOIIYUYEHHEBIE PE3VYIIBTATRI 3aHECTH B TAONMHILY 3.1, COIMOCTABHUTE ITOIIYUYEHHBIE PE3VIILTATEL C
H3MEePEHHBIMH.

11. OTKIIOYHTH BRIKIIOYATEIh MOJIYIS Tpex(asHOH ceTH KHOIKOH «OTKI» Ha JIHIEBOH
TTAHETH MOJTVIISL

12. CoequHHUTEH OOINYIO TOYKY HAIPY3KH € KIEMMOH «N» MOJIYIIS H3MEPHTEIIS MOIIHOCTH IS
CO3JIAaHHS CXEMEBI TTOJKIIFOUEHHS HArpys3KH: 3Be3Zla ¢ HVYIIEBBIM ITPOBOJOM. CaMy Harpy3Ky OCTaBHTh
HECHMMETPHYHOH.

13. HaxaTp kHONKY « BKII» BRIKITFOUATEIT MOIYTII TpexX(a3HOH CETH.

14. Ilo moxaszaHHSIM YHHBEPCAILHOI'O H3MEPHTEILHOTO IpHOopa P orpeaeInrs JeHCTBYIOIIHE
3HA4YeHHSI (Da3HBIX TOKOB, (Pa3HBIX HAIPSCKEHHH, JIMHEHHBIX HAIIPSDKeHHH, aKTHBHOH MOIIHOCTH
Ka)kKJI0H (pa3bl H CYMMapHOH TpeX(da3HOH MOIMHOCTH. Pe3ylbTaThl H3MepPeHHH 3aHeCTH B TaOIHITy 3.1.

15. 1lo u3MepeHHBIM 3HAYEHHSIM TOKOB M HAIPSDKEHHH OITPEJIEINTh PACYETHYIO MOIIHOCTH
Harpys3KH, ITOIIYUYEHHEBIE Pe3YIIbTaThl 3aHECTH B TaOmuIly 3.1, COMOCTaBUTH IMOJIYUEHHBIE PE3YIILTATEI C

H3MePEHHBIMIH.
TaOmmra 3.1.

CxeMa
BKITIOUEeHH I H THII

CHMMETPHYHAS HecummeTpryuHas HecumMmMeTpryHas

Harpyska 3- Harpyska 3- Harpyska 4-
HalI'PYy3KH IIPOBOJIHAS CETh IIPOBOJHASA CETh IIPOBOJIHASL CETE

I.'l A IFJ

U ab
Uf; B Uhi'

P Ru Py

AOKYMEHT NoarnmMcAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

—— Bnapeney: Hebayxora TateaHa AnexkcaHgpoBHa
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16. OTKIIOYHTh BBIKITIOYATEh MOIYIIS TpexdasHoi ceTH KHOIKOH «OTKI» Ha IHIEBOI

TTaHETH MOIYIISL

17. W3MeHHTH THIT Harpy3KH ¢ aKTHBHOH (OCBETHTEIIbHOM) Ha HHAYKTHBHYIO B COOTBETCTBHH
¢ puc. 3.2. B kxauyecTBe HHAYKTHBHOH Harpy3KH HCIIOJb30BaTh 2 ITOCIIeJZOBaTeIbHO BKIIFOUEHHBIX
MOV HHIYKTHBHOH Harpy3kH. CxXeMa BKIIIOUEHHS — 3Be3/la 0e3 HYJIEBOIO ITPOBOJIA.

— 3Be3/1a 0e3 HYJIEBOro MpoBoa.
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18. Haxars KHONKY «BKII» BEIKTTFOUATEII MOIYIA TpeX(a3HOH CETH.

19. Ilo r1okasaHHSIM  VHHBEPCAILHOIO  HM3MEPHTEIIBHOrO TipHOopa P oIlpeAenuTh
IEHCTBYIONIHE 3HAaUYEHHS (Da3HBIX TOKOB, (Pa3HBIX HAITPSDKEHHI, aKTHBHOH H PEaKTHBHOH MOIIHOCTH
Ka KJIOH (pa3bl H CYMMAapHO I TpeX (pa3. Pe3ylbTaThl H3MepeHHH 3aHecTH B TaOmHIry 3.2.

20. Ilo m3MepeHHBIM 3HAUEHHSM TOKOB M HANPSDKEHHH OIPEIellNTh PACYETHYIO MOIIHOCTH
HATPY3KH Spacui, MO0 HU3MEPEHHBIM 3HAYEHISM AKTHBHOH H PEaKTHBHOH MOINMHOCTH OIPEHETHNTE
PacCYETHYIO MOII[HOCTE HATPY3KHU Spacy2, IIOIYUEHHBIE PE3YIBTATEL 3aHECTH B TAOIMHILY 3.2, COIIOCTABHUTE
3HAYEHNT MOIITHOCTEH Spacui H Spacu2.

Tabmmra 3.2.
1!, A U;. B P:;_?MJ B”I Q:,rf,},,.:: Bﬂp SPEICLII; BA SPEIC'-IE'; BA
Daza A
Daza B
Daza C
AOKYMEHT MOANMCAH da3HOH CeTH KHOMNKOH «OTKI» Ha JIHI[EBOH
| 3NEKTPOHHOW Nnoanucbio |
ILiceprudukar:  12000002A633E3D113AD425FB50002000002A6 Tenst MOIMHOCTH. OTKIIIOYHTh ITHTAHHE CTEHA
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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aBTOMaTHUYEeCKHM BBIKIIrOUaTerneM QF1 MOIyiIs mmTaHsa CTeH/IA.
22. Odopvurs oTyeT Mo JnabopaTopHOH paboTe. B oT4YeTe IIpeACTaBHTL BEKTOPHBIE

THarpaMMBI IS HCCIIeAyeMBIX Pe’KHMOB pPaOOTHL, OOBSCHHTH BIIMSHHE HYIEBOTO ITPOBOJIa B CXEME
MMHUTAaHHS Tpex(a3HOH HECHMMETPHYHON Harpy3KH

Coaep:xaHne oT4era
OT4YeT JOIKEeH COAEPKATh:
¢ Has3BaHHe PadOTHI,;
® I[eib paloTHI,
® KpaTKHe TEOPETHYECKHE CBEIEHISI,
¢ OQIIMCAaHHE HCIIOIB3YEMOr 0o 000PYAOBAaHHSI H MaTEPHAJIOR,
¢ TIOPSAOK BREOIOIMHEHHS PaOOTHI,
® BBIUHCIEHHS H 00paloTKa pe3yIIbTaTOB,
®  BEIBO/JIHL

Ko HTPOJIbHbBIE BOIIPOCHI

CYeTYHK pacUeTHBII (KOMMepUYeCKHI) IeKTPO3HEPTHH (PacueTHBI CUETYHK)
Touka H3MepeHH I SIeKTPO3HEPIHH

Touka yyeTa 3IeKTPO3HE PruH

Touka ITOCTaBKH RIEKTPOSHEPTHA

Touka KOMMePYECKOI O YUeTa 3IeKTPOSHEPTHH

Taprn@ Ha 3IeKTpPO’HEPrHIO OAHOCTABOYHBIH (OHOCTABOYHBIH TapH(] )

Tapn@ Ha 3IeKTPOSHEPTHIO JIBYXCTaBOYHBIH (IBYXCTABOYHEIH TapH())

-1 O =W

JIaboparopHas padora Ne 4

H3MepeHHe aKTHBHOH YJIEKT PHUYECKOH YJHEPIHH Tpex(pasHOro nepeMeHHOro ToKa npu
HelocpeACTBeHHOM BKJIIOYeHHH NMpHOopa yueTa WiekTpo3Heprun CE301

Il es1b: H3YUHTE CXeMy IPSMOrO ITOAKIIOYeHH I TPeX(a3HOro 3IeKTPOHHOIO CYeTYHKA
3JIEKTPHYECKOH sHeprur THIta CE301.

YkaszaHuA 110 TeXHHKe 0e30IIaCHOCTH
YKazaHHS 10 TeXHHKe 0e30ITaCHOCTH ITPH BBIITOJIHCHHI HﬂﬁﬂpﬂTﬂpHLI}{ pﬂﬁDT IIPHBCACHBL B

ITPHIIOKEHHH A.

YKka3zaHHud 1o INNOPHAKY BbINNOJIHCHHH pﬂﬁﬂ'l'bl

I. YOemuTcsa B OTCYTCTBHH IIMTAHHS CTeHJla (aBTOMaTHYeCKHH BEIKIIOUaTenb QF1 momyiis
TIHTAHHS CTeHIa JOIKeH OBITh OTKIIFOUEH).

2. CoOpath cxemy J1a0OpaTOpHBIX HCIILITAHHH, IIPEACTaBIeHHYIO Ha pHC. 4.1. Cxema
COACPANT TpeX(a3HBII HCTOYHHK ITHTAaHHA S (MOAYIIE TpeX(pa3HOH CeTH ), IIOMAOLIHI HAIpsDKEeHHE Ha
TpeX(a3HyIO IPYIITY CHIIOBEIX TPaHC(POPMATOpPOB T, coepKalllyro TPH OJHO(a3HbIX TpaHC(OopMaTopa
(MOZIYIIL OMHO(A3ZHEIX TPaHC(POPMATOPOB) HMEIOIHX CXEMY COEQHHEHHS OOMOTOK «TPEYIOIbHHK-

3BC3]1d». B xadecTge TDEKdJﬂSHIDI‘G ]’[IDTDE@HTEHH HCITOIB3YCTCH OCBCTHTICIIBHAA HAI'PY3Kd HL (,I[EEI
NOKYMEHT NOAMUCAH

M| SNEKTPOHHOM NOONMUCHIO HTAaHHE OT BTOPHYHBIX OOMOTOK CHJIIOBOT'O
TIjGeanq::uHar: 12000002A633E3D113AD425FB50002000002A6 '[‘pI[T-IECI{Qﬁ SHEPIHH P3: cxXemMa ITOOKIIFOUYEHHT
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa
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Harpy3KH — 3Be3/]a C HYJIEBEIM IIPOBOJOM.

3. BKIIOYHTE ITHTaHHe CTEHJa aBTOMAaTHYECKHM BBIKTrOoUaTeneM QFI Momayimsa IHTaHHA
cTeHJa. HakaTp KHONKY «BKiI» BRIKIIFOUATEISI MOIYILI TpeX(a3HOH CeTH H B MOMEHT BO3HHKHOBEHHS
HMITYIIbCa CBETOAHOMHOIO MHAMKATOpa IMpHOopa y4yeTa BIeKTPO3HEePrHH 3allyCTHTh OTCUET BPeMeHH
(ceKyHIOMEeD)

4. OCTaHOBUTBh CEKYHIOMEP IIPH BO3HHKHOBEHHH CIIEIVIOIIETO HMMIIYIbCAa CBETOAHOIHOIO
HHAHKaTopa cueTuHka P3. [lonmydyeHHoe 3HaueHHe T 3aHecTH B Talbimmny 4.1.

5. Hcronp3y4 nepeaaToyHoOe YHCIO CYETYHKA, PaCCUHMTATh PacXol AJIeKTPHYECKOH SHEPIHH
3a JaHHBIIM HHTepBal BpeMeHH dW, paccumTarh TpexdasHyI0O MOMIIHOCTh SNMEKTPHYECKOH Harpy3KH
Ppacu 1mo mokaszaHusM IpHOopa yueTa 3MEKTPOSHEPIHH, 3aHECTH IMONYUYEHHBIE 3HAUEHHSI B TaOIIHI(y
4.1. CornocTaBUTh pacueTHOE 3HAYESHHE MOIIHOCTH Harpys3KH Ppacy ¢ HOMHHAIIbHOH PHOM, OOBSCHHTH
BO3MOKHBIE Pa3JIMIH s HOMHHAJIBHOH H (paKTHYECKOH (pacueTHOH ) MOIITHOCTH HarPy3KH.

6. OTKIIIOYHTH BRIKIIIOYATENIb MOIYILA TpeX(da3HOH CeTH KHOMKOH « OTKII» Ha JIHIIEBOH ITaHEeIH
MOy OTKIFOYHTSE IHTAHHE CTeHAa aBTOMATHYeCKHM BRIKIOUaTeneM QF1 MOm VI ITHTaHus CTEHIA.
OdopMHTE OTUET IT0 Ja00paTOPHOI padoTe.

Tabmira 4.1.
Tumn mpudopa ydera T, c dW, Bm™*y Pracy, Bm Pryow, Bm
CE301 150
LOKYMEHT NOAMNUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022

Bnageneu;



Cﬂ,[[Ep?RﬂHHE 0OTYIETA
OT4YeT JOIKEH COJICPAKATD.

¢ HasBaHHE PabOTHI,

® I[eib paloTHI,

® KpaTKHE TEOPETHYECKHE CBEJIECHH A,

® OITICAaHHE HCIIOIL3YEMOr 0 000PYIOBAaHN S H MaTePHAIIOB,
® TIOPSAOK BBOIOTHEHHS PabOTHI,

¢ BHIYHMCIEHHSI H 00paboTKa pe3ylIbTaToB,

®  BEIBOJIBL

Ko HTPOJIbHbBIE BOIIPOCHI

I. PaccuHTheIBaTh KaKOH OITYCTHMBIH KIIaCC TOUHOCTH OIPEAENEH IS PACYETHBIX CUETUYHKOB
AKTHBHOH SHEPIHH M1 HEITPOMBIIIJIEHHBIX OPraHM3aL[i?

PaccunreiBaTh OCOGEHHOCTH YUeTa MeKCHCTEMHEBIX ITEPETOKOB 3IEKTPO3HEPTHH

PaccuuThIBaTh YUET peaKTHBHOMN 3JIEKTPOSHEPIHH B 3IEKTPOYCTaHOBKaX

PaccunrriBaThs TpeOOBAHMA K CUETUHMKAM 3JIEKTPHYECKOH SHEPIHH

PaccunThIBaTh CXEMBI BKIIIOUEHH S CUETUHKOB AIIeKTPO3HEPTHH

PacueTHBIe ITapaMeTprI CPeACTB YUeTa 3JIEKTPOSHEPIHH

SARRAEE i

JlabopaTopnas padora Ne 5
I3MepeHHe AKTHBHOH H PEAKTHBHOH IEKTPHYECKOH YHEPIrHH Tpex(as3zHOro
mepeMeHHOro TOKA NMPH BKJIIYEHHH NpHOopa y4ueTa ieKTpo’3Heprun CE302 4gepes
H3MepHTeAbHbIE TPAHC(POPMATOPHI TOKA H HAIIP AZKeHH S

Ilesb: H3YIHTh CXEMEBI ITOAKITIOYEHH S TPpeX(a3HOro cueTUyHKa 3neKTpHueckoil 3Heprui CE- 302 yepes
H3MePHTeIIbHbIE TPAaHC(OPMAaTOPHI TOKA H HAIIPSDKeHHS B TPeX ITPOBOJHBIX CETSIX.

YKa3zaHHA N0 TEXHHKeE 0e30IaCHOCTH
YKa3zaHHs 10 TeXHHKe Oe30IMacCHOCTH IIPH BBIIMOIHEHHH JTa0OpaTOPHBIX PadoT IPHUBEAEHEI B
ITPHIIOKEHHH A.

Yka3aHu4 mo NNOPHIRKY BbINMOJTHEHHHA pﬂﬁﬂT bl

1. YOenurcsa B OTCYTCTBHH ITHTaHHS cTeHia (aBTOMaTHYeCKH I BRIKITIOUaTelrb QF 1 Moy
TIHTAHHS CTeHIa JOIKeH OBITh OTKIIFOUEH).
2. CoOpath cxeMy n1adopaTOPHEIX HCITBITAaHHH, IIPEACTABIIEHHYIO HA pHC. 5.1. CxXeMa

COACPIKUT Tpex(a3HbIi HCTOUYHHK ITHTaHHA S (MOIYIIb THTAHHSI CTEH/Ia), MOJAOIIHIT HallpsoKeHHe Ha

TpexX(asHyr0 HHAYKTHBHYIO Harpy3Ky L. B kauecTBe Harpy3KH HCIIOIB3YIOTCS 2 MapalJIe]IbHO

BKJIFOYEHHBIX MOV HHAVKTHBHOM HarpyskH L, cXeMa ITOAKITIOUEHH I HarPpy3KH — 3Be3a 6e3

HYIIEBOTO ITPOoBOAA. CUETUHK MEKTPHUYECKOH SHEPrUH Pl BKIFOUEH Yepes H3MEPHUTEIIBHEIE

TpaHcopMaTophl Toka TAl, TA3 u H3MepHTeIbHEIE TPaHc]opMaTOpsl HanpskeHnsa TV1.. TV3,

pi NIOKYMEHT MOAMCAH ' paHc(opMaTOPHI HAITPSKEHH .
RIERTROHHON NOANAGRIQ KM BEIKITrOUaterneM QF1 Moayiisa muraHmus

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
C1Bnagenew; LWWebayxora TatesHa AnekcaHapoBHa Z‘pEX(I) a3HOH CeTH H B MOMEHT BO3HHKHOBEHH A

Nencreutened: ¢ 20.08.2021 no 20.08.2022



HMITYJIbCd CBETOJHOJHOI'O HHIIKATOPaA I10 AKTHBHOH MOII[HOCTH HpHﬁleEl YHETA JIICKTPOSHEPI'HH Pl

3aIlyCTHTh OTCUET BpeMEHH (CEKYHIOMED).

4. OCTaHOBHTH CEKYHIOMED ITPH ITOSBJIEHHH OYEPeJHOr0 HMITYIIbCA CBETOMHOIHOIO
HHIHKATOPa I10 aKTHBHOH MOIITHOCTH cueTuHKa Pl. IlonydyeHHOe 3HaueHHe T 3aHecTH B Tadmuary J.1.
5. Hcmomp3ys repeJaTouyHoe YHCIO CUETYHKA, PACCUHTATE PacXo]l aKTHBHOM

AIEKTPHYECKOH 3HEPrHH 3a JaHHBIN HHTepBall BpeMeHH dW, paccunTars Tpex(a3sHyl aKTHBHYIO
MOIITHOCTh AIIEKTPHYEeCKOH Harpy3KH Ppacd Imo rmoka3aHHsIM ITpHOOpa y4eTa 3IeKTPO3HEPTHH, 3aHECTH

IOIIYUYEHHBIE 3HAUEHHS B Ta0IHIy J.1.

6. B MOMeHT BOZHHKHOBEHHS HMITYIIbCa CBETOAHOJHOTO HHAHKATOPA IT0 peaKTHBHOM
MOIITHOCTH ITpHOOpa y4eTa 3JIeKTPO3HEPIHH P1 3aITycTHTL OTCYET BpeMeHH (CEKYHIOMED).
7. OCTaHOBHTH CEKYHAOMEP ITPH MOSBICHHH OYePeJHOTO HMITYIIbCa CBETOQHOTHOIO

HHIHKATOPA I10 peaKTHBHOH MOIITHOCTH cueTuHKa Pl. [lomyuyeHHoe 3HaueHne T 3aHecTH B TaOIHIlY

5.2

8. Hcrome3yda TIiepegaTO4YHOE  YHCIIO

CUCTYIHKA,

PacCHIITATDb

pacxXoll peaKTHBHOH

DOJIeKTpHYEeCKOH SHEPrHH 3a JaHHBIH HHTepBal BpeMeHH dW paccumTaTh TpeX(aszHYI peaKTHBHYIO
MOIITHOCTh 3IEKTPHYECKOH Harpy3kH Qp acy 1o IoKa3aHHIM IIpHOOpa Y4YeTa IEKTPOSHEPIHH, 3aHECTH

ITONYVYEHHBIE 3HAUEHHS B TaOIIMILY 5.2.

Ta0Omuia 5.1
Cxema BxmroyeHHS CE-303 T, c dW, Br*u Ppacu, Bt
TpexdaszHas

Tabmmira 5.2
Cxema BKroueHHsI CE-303 T, c dW, Bap*u Qpacu, Bap
TpexX(asHas

9. OTKIXOYHTH BBIKITKOYATEIS MOV TpeX(a3HOH ceTH KHOIKOH « OTKII» Ha JIHMI[eBOH
IMaHeIH MOAVIISL. OTKIFOUHTE ITMTAaHHE CTEHAa aBTOMATHYECKHM BRIKTIroUarteneM QF1 Moayiia mHuraHns

cTeHAa. OQopMHTE OTYET IO JabopaTOpPHOH padore.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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LWebayxopa TaTeAHa AnekcaHOpoBHa
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Cﬂ,[[Ep?RﬂHHE oT"ETAa
OT4YeT JOoIDKeH COJCPAKATh.

¢ Has3BaHHe PabOTHI,

e I[eb paloTHI,

¢ KpaTKHe TEOPETHYECKHE CBeAcHHSI,

¢ OINCaHHE HCIIOIB3YEMOro 000PYAOBAHHS H MaTEPHAJIOB,
¢ TIOPSAOK BEIIOTHEHHS paboTHI,

¢ BBIUHCIIEHHS H 00paloTKa pe3yIbTaToB,

¢  BEIBO/JIBL
KoHTpOJ/IbHBIE BOIIPOCHI
1. Kakoil JOImyCTHMBIH KIIacC TOYHOCTH OIIPEAEIEH IS PACUETHBIX CUETUYHKOB aKTHBHOIN
SHEPTHH I HEMMPOMBIIIUIEHHBIX OpraHH3aIiii?
2. OcOOeHHOCTH yYeTa MeXCHCTEMHBIX IIEPETOKOB AEKTPOSHEPIHH
3 YUeT peaKTHBHOM 3IeKTPOSHEPTHH B ANIEKTPOYCTaHOBKaX
4. TpeboBaHHS K CUETUHKAM KT PHYECKOH SHEPTHI
3 CyeTynkH 20. Twrrel. IpHHITHIIEL paboThl. K1acchkl TOUHOCTH.

JIabopaTtopnas padora Ne 6
HN3MepeHre AKTHBHOH H PEAKTHBHOH IEKT PHYECKOH SHEPIrHH Tpex@asHoro
IepeMeHHOro ToKa NpH BKIIOYeHHN npuoopa yiuera yiekTpo3Hepruu COT -4TM 4epes
H3MEPHT eJIbHbIe TPAHC(hOPMATOPLI TOKA

Ilesb: H3YYHTH cXeMy ITOJKIIOYeHH TpeX(pazHOoro 3J1eKTPOHHOTO IpHOopa y4eTa
snekTposHepruH THita COT-4TM B Tpex(azHbIX LEIIX IMHTaHH I aKTHBHO-HHIYKTHBHOM

HaTrPYy3KH.

YkazaHud 1o TeXxHuke 0e30MacHOCTH
YKazaHHSI II0 TeXHHKe 0Oe30IIaCHOCTH IIPH  BBOIOJIIHEHHH HﬂﬁﬂpﬂTGpHBIK pﬂﬁ(}T

IIPHEBCACHLBI B ITPHJIOKEHHH A.

YkazaHud no NMNOPHIARY BbINMOJIHCEHHHA pﬂﬁﬂ'l'bl

1. YOemurcss B OTCYTCTBHH ITHTaHHS cTeHJa (aBTOMaTHYecKHH BhIKIIOYarens QFI
MOJYILI ITHTAHHS CTEHIA JONKeH OBITh OTKIIFOYEH).

2. CoOparp cxemy 1abopaTOpHBIX HCIILITAHHH, ITPeACTaBICHHYIO Ha pHC. 6.1. Cxema
CONEPKNUT TpexX(paszHbIi HMCTOYHHK IMTAaHHA S (MOAYIL TpeX(aszHOH CETH), ITOMAIOIIHH
HapsDKeHHe Ha HWHAYKTHBHYIO Harpy3ky L (MOIyIb MHIYKTHBHOH Harpy3kKH) Yepes
Tpex(da3HbIH HSNeKTPOHHBIH CYETYHK HIeKTpHYeckon 5SHepruH P9, cxema ITOAKIIOYEHHS
Harpy3KH — 3BE3/a C HYJIIEBEIM IIPOBOILOM.

3. BKIOUMTH IMTAaHHE CTEHA aBTOMAaTHYeCKHM BBIKITHOYaTereM QF1 MOIYISI IHTaHHA

CTCH.IA.
AOKYMEHT NoarnnMcAH | -
SNEKTPOHHOW NOANUCHIO A MOIYIA TpEX(b&BHGH CCTI.
Ceptucbukar:  12000002A633E3D113AD425FBS0002000002A6 /TbCca CBETOXHOJHOIO HHIHKATOpPa AKTHRHOI
Bnapeneu: leb6ayxoea TateaHa AnekcaHgpoeHa

:MeHH (ceKyHaoMep). OCTaHOBHTL CEKYHAOMEP

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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yepes 1 HMIIYIBC CBETOAMOAHOIO HHAMKATOpa aKTHBHOH SIIEKTPHYECKOH SHEPrHH ITpHOOpa
yueTa 3JIeKTposHepruH. [lomyueHHoe 3HaueHHe T1 3aHecTH B TaOimiIry 6.1.

6. Hcrone3ys InepefaToyHOe YHCIIO CUETYHKA ITO0 aKTHBHOH SIEKTPHYECKOH SHEPIHH,
pacculTaTh PacxXoJ AaKTHBHOH HIEKTPHYeCKOH sHepruH dW1 3a wumHTepBan BpeMeHH Ti,
paccyuTaTh Tpex(azHyIO aKTHBHYI0 Pp acu MOIMHOCTh SIeKTPHUYECKOH Harpy3KH, 3aHECTH
ITOIIYYEHHBIE 3HAUEHH B Ta0imiy 6.1.

Tabmmry 6.1.

T ripudopa yuera COT-4TM

Il c

T2 c

dW1 Bm™y

dW2, Bap*u

Pracy, Bm

Qpﬂcm B[J_!f?

7. IlepeBectH 1pHOOp VYYyeTa B PeXHUM OTOOpaXKeHHsS IIOKa3aHMH ITOTPeOIeHH S
PEaKTHBHOH 3IeKTPHYECKON SHeprui. B MOMeHT H3MeHEHHS IIOKa3aHM 3aIlyCTHTh OTCYET
BpeMeHH (CeKyHAoMep). OCTaHOBHTh CEKYHJOMEP B MOMEHT CJIEAYIOIIEro H3MEHEHHS
rnmokaszaHui. [TomyuyeHHoe 3HaueHHe T2 3aHecTH B Tabmmry 0.1

8. Paccunrarey pacxoj peakTHBHOH SIeKTpHYeCKOH HSHeprud dW2 3a HHTepBan
BpeMeHH T2, paccuHTaTh PEaKTHBHYIO MOIIHOCTH 3JIIEKTPHYECKOH Harpys3ku (Qpacy, 3aHeCTH
ITOIIYYEHHBIE 3HAUEHHS B Ta0imIy 6.1.

9. OTKIIOYNTH BRIKIIIOYATEIbh MOIYIII Tpex@(a3sHOH CeTH KHOINKOH «OTKI» Ha IHIEBOH
TTAHEITH MOYIISL.

10. OTKIIIOYHTH IMTAaHHE CTEHAAa aBTOMAaTHYeCKHM BBIKIrouareneM QF1 momymnsa
ITHTAHHS CTEHJIA.

11. OdopMHTH OTYET IO Ja0OPaTOPHOH padoTe.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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CﬂI[Ep?I"{HHHE oTYCTAa
OT4YeT JOIKeH COJCPAKATD.

[IOKYMEHT MOAONMUCAH
SNEKTPOHHOW NOANUCHIO
CepTuchvkat:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LleGayxora TateaHa AnexkcaHapoeHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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¢ JTIOPAOZOK BbOIOJIHCHHA pﬂﬁﬂTH;
®  BBIYHCIICHIA H GﬁpaﬁﬂTI{ﬂ PE3YIIBTATOB,
®  BBIBOIBIL

Ko HTPOJIbHbBIE BOIIPOCHI

CXeMBI BKIIFOUEHH S CUETUYHKOB AIIEKTPO3HEPTHH

ONEKTPOHHBIH CUETYHK

PacyeTHBIe ITapaMeTPHI CPEACTB YUeTa 3JIEKTPOIHEPI HH

PasMepHOCTE M IIpaBIIIa OKPYITIEHHS 3HAaUESHHI VUETHEIX ITOKa3aTelleH
JlucKkpeTHOCTH cOopa HH() OpMAIHH

Kommepueckuit yuetr 25 Ha OPD

Sy B e

JIaGopaTropnas padora Ne 7

Y4eT aKTHBHOH 3IIeKTPHYECKOH SHEPrHH OJHO(]a3HBIX IMOTpeOHTeIeH B Tpex(pa3zHbIX
YeTHIPEXITPOBOAHBIX IIETISIX ITIEPEMEHHOTIO TOKA.

Ileb: H3YUHTH cXeMYy IIPSMOTO ITOAKITIOYEHH I TPeX(a3HOoro 3IeKTPOHHOI0 IIpHOopa
y4ETa IEKTPOSHEPTHH THIIA « Allb(]a» B TpexX(dasHbIX YeThIPeX IMTPOBOJIHBIX I[ETISIX ITHTAHH
aKTHBHO-HHIYKTHBHOH HaIpPy3KH.

YkazaHu 1o TeXxHuKe 0e30MacHOCTH
YKazaHHSI II0 TeXHHKe 0Oe30IIaCHOCTH IIPH  BBOIOJIIHEHHH HﬂﬁﬂpﬂTGpHBIK pﬂﬁ(}T

IIPHEBCACHLBI B ITPHJIOKEHHH A.

YKka3zaHuA 110 NOPAAKY BbINOJIHEHHA PAa0d0ThI

1. YOemurcs B OTCYTICTBHH ITHTaHHS CTeHJa (aBTOMaTH4YecKHH BBHIKIIOYaTenb QFI
MOJYILI ITHTAHHS CTEHIA JONKeH OBITh OTKIIFOYEH).

2. CoOparps cxeMy J1a00paTOPHBIX HMCIBITAHHMI, IPeACTaBIEHHVIO Ha pHe. 7.1. Cxema
CONEPAKNUT TpexX(paszHbIi HMCTOYHHK IMTaHHI S (MOAYIL TpeX(aszHOH CEeTH), ITOMAIOIIHH
HaIpsDKEHHe Ha 2 IIOCIEHOBATEIIbHO BKIFOYEHHBIX MOAVIISL HMHAVKTHBHOH Harpysku L,
ITONTYYAFOITHX MHTaHHE Yepes TpeX(a3HbIH 3JIeKTPOHHBI CYETUYHK 3IeKTPHYECKOH SHepruu P4,
cxXeMa IMOAKIIIOYEeHH S HarPY3KH — 3Be3/la C HYJIEBBIM ITPOBOIOM.

3. BKIIOUHTH ITHTAHHE CTEeHIa aBTOMAaTHYeCKHM BBRIKIOYaTereM QF1 MOmymsa nmuTaHms
CTEH/]IA.

4. HaxaTp KHOIIKY « BKII» BRIKITFOUATEIISI MOAYIIA Tpex(a3HOH CeTH.

5. B MOMeHT BO3HHMKHOBEHHS HMIIYIIbCA CBETOZHOSHOIO HHIHKATOpPa AaKTHBHOI
SIEKTPHYECKOH SHEPTHH 3aIlTyCTHTh OTCUET BpeMeHH (ceKyHAoMep). OCTaHOBHTH CEKYHAOMEP
yepes 1 HMIIYIBC CBETOAMOAHOIO HHAMKATOpa aKTHBHOH SIIEKTPHYECKOH SHEPrHH ITpHOOpa
yueTa MeKTposHeprum. IlomyueHHoe 3HaueHHe T 3aHecTH B Tadmoy 7.1.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Le6syxoBa TateaHa AnekcaHapoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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1[e7Ib padoTHI,
KpaTKie TEOPETHYECKHUE CBEICHI S,
OITMCAaHHE HCITOIB3YEMOr 0 000pYAOBAaHH I H MAaTEPHAIIOR,

TTOPSAOK BEIIOIHEHHS pa0OTHI,
BBIUHCIIEHHS H 00pa0oTKa pe3yiIbTaTOB,

BEIBO/IHL.
KOoHTpOJIBHBIE BOIIPOCHI

[IoueMy yIelIbHOE COITPOTHBIIEHHE ITPOBOJHIKA 3aBHCHT OT POjia MaTepHaia?

3aBHCHT IH YIAEIIbHOE COIPOTHBIIEHHE OT TEMIIEPATYPHI?

Kak H3MeHHTCS HAIIpsDKeHHE Ha VYACTKE AJIeKTPHYECKOH LIETIH, €CIIH MEIHVIO IPOBOJIOKY Ha

3TOM YYaCTKe 3aMEHHTh HHKEJIEBOH?

HazpaTh H3BeCTHBIE BAM METOBI OITPEAEIIEHHS COIIPOTHRIIEHN I pe3HCTOpa?

Kak »leKkTpoHHass TeopHS SIeKTPOINPOBOAHOCTH METAUIOB  OOBSCHSET IIPHPOLY

IIEKTPHYCCKOI'O GGHPDTIIBHEI-]IIH?

HCI‘IEI\-I}*' HaJFTYIIC HpIMECEﬁ B MCTAJUIE IIPHBOJHT K VBCIHYCHHIO VYICIBHOI'O
COITPOTHBIICHIA ]’[pDED,I[HI]I{ﬂ?

JIabopaTropnas padora Ne 8
Ni3yuenne ACKY 3 ¢ nepeaayein HHPOPMAIIHH OT CUETYHKOB YJIEKT PHUECKOH
JHEPIrHH 10 YCTPOHCTBA cOOpa M NMOAr0TOBKH JAHHBIX H JaJjiee 10 KOMIObITepa
JUCIETYEPCKOro MyHKTA 10 BbLIEJIEHHBIM MPOBOAHLIM KAaHAJIAM CBS3H

Ileab: B yueOHBIX IETSIX OMPEIeINTh MaTepPHaJl IIPOBOJHHIKA ITYTEM H3MEPEHH S €T 0

COITPOTHRIICHH A H BEITH CIICHHA YACIIBHOI'O COITPOTHBIICHIA

T COpPpETHYIECCKAA TACTD

YkazaHud 1o TeXHHKe 0e30MacHOCTH
YKazaHHSI II0 TeXHHKe 0Oe30IIaCHOCTH IIPH  BBHIOJIIHCHHH HﬂﬁﬂpﬂTGpHLD{ pEIﬁDT

IIPHBCACHLBI B ITPHJIOKCHHH A.

YkazaHud no NOPHIARY BbINMOJIHCEHHHA pﬂﬁﬂ'l‘bl

Cﬂ,[[Ep?HﬂHHE oTYETAa
OTYeT TJOIKEH COLCPKATh.

Ha3BaHHE PadoTHI,

I[e7Ib PadOoTHI,

KpaTKHe TEOPETHUYECKHE CBEACHH,

OITHCAHHE HCITONB3YEMOr 0 000PYI0OBAaHH S H MaTEPHAJIOR,
ITOPSAOK BBOIOIMHEHHS PadOThI,

®  BBIYIICIICHIA H c:ﬁpaﬁm‘ Ka PC3VYIIbTAaTOB,

®  BBIBOIBIL

CepTtudmkar:
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2. 3aBHCHT JIH VAEIBHOE COITPOTHBIIEHHE OT TEMIIEPATYPHhI?

3. Kak H3MeHHTCS HapsKeHHe Ha YYacTKE SIEKTPHYECKOH IIEIH, CIIH MeJHVIO IIPOBOJIOKY Ha
53TOM YVYACTKE 3aMEHHTEH HHKEIIEBOH?

4. HazaTh H3BECTHBIE BAM METO/BI OIIPedelIeHHS COIIPOTHBRIIEHH S Pe3HCTOPa?

5. Kak »3jekTpoHHas TeOpHS  BJIEKTPOIIPOBOAHOCTH  METAUIOB  OOBSACHSAET  IIPHPOAY
3JIEKTPHYECKOr O COIIPOTHRIIEHHS?

6. HG‘-IEEI\{}*' HaJITYIIC HpIMECEﬁ B MCTAJUIC IIPHBOAMT K VBCIIHYUCHIIO VYICJIIBHOI'O
COITPOTHBIICHHA HPGEG,I[HI]I{EI'?

CnMcok JIMTeparyphbl, peKOMEHIYEeMbIH K HCI0/Ib30BAHNIO 110 JAHHOH TeMe
1. BactpakoB, B.M. Mertponorua: yuebHoe mocobue / B.M. BacTpakoB. — ﬁﬂmr{ap-OHa:
IIOBOIZKCKMIT  TOCYOapCTBEHHBIH  yHHBepcHTeT, 2016, — 288 «c¢. Pexmm Jocryia:
http://biblioclub.ru/index.php?page=book_view_red&book_1d=461556
2. KpeimoBa I'.J[. OCHOBBI CTaHAApTH3ALMH, CEPTH(MHKAI[HH, METPOJIOTHH. YUYeOHHK IS
BY30B. — 3-¢ U3, nepepad. u gorr.  M.: JIOHHUTH — JJAHA, 2015.5 — 671 c. Pexum gocryma:
http://biblioclub.ru/index.php?page=book_view_red&book 1d=114433

[IepeyeHp JOMOIHUTEILHAS JIMTEPATYPA
1. 3axapoBa, A.I'. I3MepuTenpHas1 TexHHKa ; yueOHoe rmocodue / A.I'. 3axapoa. — KemepoBo :
Ky3I'TY umenu T.D. I'opGaueBa, 2011. — 151 ¢. — TekcT : 3NeKTPOHHBIH // DIeKTPOHHO-
OombnnoreyHasa cucTeMa «Jlaue» : [canit]. — URL: https://e.lanbook.com/book/6679

2. 3axapoBa, A.l'. MaMepHTeIbHAs TEXHIKA M 3JIEMEHTEI CHCTEM aBTOMATHKH . YUeOHOE
nmocobue / A.I'. 3axapora, A.E. MenBener, A.B. I'puropeeB. — Kemeporo : Ky3I'TY mmMeHu
T.D. I'opbauepa, 2017. — 126 ¢c. — ISBN 978-5-906969-38-5. — TekcT : 3JIeKTpPOHHBIH //
DONeKTPOHHO-0HOIIMOTeYHAS CHCTEMA «JIaHb» ; |caiiT]. — URL:
https://e.lanbook.com/book/105394

IIHTEepHET-pecypChl:

http://www.biblioclub.ru - SbC "YHuBepcHTeTCKast OHOIMOTEKA OHIAHH "

http://www.iprbookshop.ru/ - OnexkTpoHHo- OHOnHOTEYHas chucTeMa IPRbooks
http://elibrary.ru/ - eLIBRARY.RU - HAYUYHAZX SJIEKTPOHHA BUBJIMOTEKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
27



MWHHUCTEPCTBO HAVYKHU U BEICHIET'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIEHOE
YUPEXJAEHHUE BEICHIEI'O OBPASOBAHUA
«CEBEPO-KABKA3CKUU ®ENEPAJIBHBIA YHUBEPCUTET»

[Iaruropckwit HHCTHTYT (proman) CKOY

MeTtoanyeckue yKa3zaHHs

ITO BBIITOIIHEHHIO Ta00paTOPHBIX PadoT
1o muciuirmie « MSMEPEHUWE M YUET SJIEKTPOSHEPI MM »
IUISL CTYAEHTOB HAITpaBJIEHHS ITOAT OTOBKH
13.03.02 2neKTposHEPreTHKA M AIIEKTPOTEXHHKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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4.4

4.5

4.6
4.7

4.8

5.2

5.3

CepTtudmkar:
Bnapeneu:

ComepKaHHE

BreneHue

[{ens M 3agaun H3YYEHHS JUCIIUIUIHHBI
OOopyoBaHHE H MaTEPHAJIBI
HanmeHoBaHHe ITpaKTHYECKHX pador
CoJiepKaHHe IIPaKTHYECKIX padoT

IIpaktiyeckoe 3aHsaTHe Nel. CTpyKTypa 3MeKTPOSHepreTHKH. (OCHOBHBIE
TEPMHHEI H TIOHATHS T10 YUETY SNEKTPHUYECKOH SHEPTHH.
[ IpakTHueckoe 3aHgaTHe No2. [IpaBiia yuyera 31eKTpHYeCKOH SHEPTHH.

[IpakTHueckoe 3aHsgarHe Neo3. baimaHc 3JIeKTPHYECKOH SHEPIHH Ha ITOLCTAHI[HH
1.

[IpakTnueckoe 3aHsarHe Ned. bajmaHc 3NeKTPHYECKON 3HEPrHH Ha ITOLCTAHI[HH
2.

IIpaktiyeckoe  3aHgarHe  Ned.  Pacuer  Harpysk — H3MEPHTEIbHBIX
TpaHCc(pOPMaTOPOB TOKA

[ IpakTtrueckoe 3aHgaTHe No6. PacCcTaHOBKA CPEICTB yueTa Ha IOICTaHI[HI

[IpakTHueckoe 3aHgTHe No'/. PacyeT KOmIHYecTBa IepeJaHHOH AIEKTPO3IHEPIrHH
ITPH HECOBITAAEHHH TOUYKH YUETa M I'PaHMIIBI OallaHCOBOH ITPHHAIJIEKHOCTH | .
IIpaktnueckoe 3aHsarHe Nel. CTpyKTypa 5SHeKTPOSHEPreTHKH. (OCHOBHEIE
TEPMHHBI H ITOHSTHS 110 YVUETY BIIEKTPHYECKOH SHEPIHH.
Y4eOHO-MeTOAHYECKOE H HH(] OpPMAITHOHHOE 00ecIeueHHE JHCI[HIUTHHEI

IlepeyeH, OCHOBHOH M HOIIOIHHTEIBLHOH JIMTEpPaTyVphl, HEOOXOANMOH IS
OCBOEHHS U CIUTUTHHEL

IlepeyeHr y4eOHO-METOMAHYECKOrO OOeCIeYeHHS CaMOCTOSTEIIbHOH PadoTHI
OOVYAFOIIMX CS 110 JHCILIILIIHHE

[lepeyeHnr  pecypcoB  HH()OPMAIlHOHHO-TEIIEKOMMYHHKAL[HOHHOH  CETH

HHTEPHET:. HeOOXOMHMBIX 1S OCBOSHHS JH CIHIUIHHBI

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa
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BBEJIEHHUE

Hacrosmpie MeTogHueckie yKa3zaHHS SBILTIOTCS 3alOTOBKOH K ITPAKTHYECKHM 3aHSTHSM
110 JUCIHIUINHE «VI3MepeHHe M VYeT BJIEKTPOSHEPTHH» H IIpeJHa3sHAYeHBI IS CTYIAEHTOB
HaIrpaBJIeHH A ITOATOTOBKH 13.03.02 DnneKTposHepreTHKa H 3IeKTPOTEXHIKA JHEBHOH H 3a0YHOH
popM 00yUEHHAL.

[Ipn IOATOTOBKE K IMPAKTHYECKUM 3aHATHSIM HEOOXOAMMO ITOATOTOBHTH KOHCIIEKT,
KOTOPEIH OVYIeT COOTBETCTBOBATH TPeOOBAHMSAM K COJEPKAHHIO 3aHSATHI C HCIIOIb30BaHHEM
PEKOMEHIYEMOH JIMTEPATYPHI H HCTOUYHHKOB Internet.

[IpuMeHeHHe MeTOAHYECKHX VKa3aHHH IIO3BOISIET HHTEHCH(DHIIHPOBATh ITPOILIECC
H3YUEHHS MaTepHalia, ITOMOraeT CTVYAEHTaM IIPHOOpeTaTh HABHIKH PadOThl € TEXHHYECKOH

JIHTEPATYPOH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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1. I[ens u 3a0 auu u3yueHus OUCUUNIUHDL

[lenmpr0 OCBOEHHMS IHCIHHIUIMHBI «lMI3MepeHHe H VYUYET 3IEKTPOIHEPTHH)» SBISETCS
(popMHpOBaHHE y CTYAEHTOB KOMIIETEHI[HI ITO3BOIISIEOIIMH BBRIPAOOTaTh HABBIKH (DH3HYECKIX
HCCIIEIOBaHHH B cpepax akaJeMHYe CKOH, ITpodecCHOHAILHON H O0INeHaYYHOH JesSTeIbHOCTH.

3aj1auil OCBOEHHS JHCIIUIUIHHEL

—  HM3YYEHHE 3aKOHOB OKPYIKAOIIETO MHPa B MX B3aHMOCBSI3H,

— OBJIajicHHe (pYHAAMEHTaIbHBIMH ITPHHIMIIAMH H MeTOJaMH PeIlleHHS HayYHO-TEeXHIIeCKHX
3aJ1a4,

— (OpMHpOBaHHE HABBIKOB II0 IIPHMEHEHHIO IIONOKEHHH (PYHJAAMEHTAIBHOH (QH3HKH K
IPAMOTHOMY HAYYHOMY aHAIH3y CHTVaIliii, C KOTOPBIMH HHXKEHEPY IIPHXOIHTCS
CTAIIKHBATHLCA IIPH CO3IaHHH HOBBIX TEXHOJIOTHI,

— OCBOEHHE OCHOBHBIX (DH3HYECKHX TEOPHH, ITO3BOJISIONIHX OIHCATh SBJIEHHS B IIPHPOAE, H
IPEAEIIOB TIPHMEHHMOCTH 3THX TEOPHH UIS PEINeHHS COBPEMEHHBIX H IIEPCIIEKTHBHBIX
TeXHOJIOTHYECKHX 3a]1aY.

2. Obopyooearite u mamepuaisl

HayuHo-Hccrae1oBaTenbCKIilT KOMIUIEKC «lIpHMeHeHHe aBTOMAaTH3HPOBAHHBIX CHCTEM
KOHTPOISL H y4yeTa SJIeKTPOSHEPTHH C IIEIhIO ITOBBIIIEHHS 3(P(EeKTHBHOCTH 5SKCIITyaTal[iH
CHCTEM SIEKTPOCHAOXKEHHS», HCIIONHEHHE CTeHJ0BOoe pyuHoe. Komruiekt  yueOHO-
naGopatopHoro oO0OpYAOBaHHA «ABTOMAaTH3HPOBAaHHAS CHCTEMA KOHTPOISI M yyeTa
3IIEKTPO3HEPTHH ). KOMITIIEKT yueOHOH MeOEIH.

3. Haumenoeanue npakmuueckux paoom

Oo0bem N HTepaKkTHBHASA
Ne HaumMeHoBaHHe TeM JUCHHILIHHLI, HX KPpaTKoe
JacoB ¢dopma
Tembl coJep KaHHe
NpoBeAcHHA
1 JIabopaTtopHas padora Nel. M3MepeHHe aKTHBHOM 1,5

H pE:ElI{TI[EnHGﬁ MOITIIHOCTH GI[HG(l)&BHGI‘G
IIEPEMEHHOI'O TOKA C ITOMOIIIBIO IITHTOBOI'O
BATTMECTP4, aMIICPMETPA H BOJIIBTMETPA.

2 JIabopaTopnas padora Ne2. l3MmepeHne 1,5
AIEKTPHYECKOH HAIPy3KH 10 MOKa3aHHAM CUeTUYHKa
BIEKTPHYECKOH SHEPIHH.

3 JIabopaTopnas padora Ne3. M3MepeHHe aKTHBHOH 1.5
H peaKTHBHOH MOIIHOCTH TpeX(azHOIO
IIEPEMEHHOr O TOKA € ITOMOIIBIO IITHTOBOIO
BaTTMETPa/BapMeTPa.

2 JIabopaTopnas padora Ned, I3MepeHHe aKTHBHOH 3
AIEKTPHYECKOH 3HEPIHH TPeX((a3sHOro
IIEPEMEHHOr O TOKA ITPH HEITOCPEICTRBEHHOM
BKIIIOYEHHH ITPHOOPa yueTa 3JIEKTPO3HEPIHH

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapgeneu; lLlebayxoea TaTeAHa AnekcaHapoBHA

CE301.

5 JIadopaTopnas padora NeS. M3MepeHHe aKTHBHOH 1.5
T TOKYMEHT NOQANCAH |~ 01 1T
INEKTPOHHON NOANUCHIO JIIOYEHHH

yepes
i
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HAaITpsDKEHHA.

6 JIabopaTtopHas padora Ne6. [3MepeHHe aKTHBHOM 1,5
H peaKTHBHOM 3JIEKTPHYECKOH SHEPTHH
TpeXda3HOro rnepeMeHHOr 0 TOKa ITPH BKIIFOYEHHH
rmpudopa yuera MeKTposHeprun CIOT-4TM yepes
H3MEPHTEIbHEIE TPAaHC()OPMATOPHI TOKA.

7 JIadoparopHas padora Ne7. YyeT aKTHBHOH 1,5
SIeKTPHYECKOI SHEPIHH OJHO(]a3HBIX
norpeOHTeNei B Tpex(pa3HbIX YeTHIPEXIIPOBOIHBIX
I[eIISIX IIEPEMEHHOI0 TOKA.

8 JIabopaTopnas padora Ne8. M3yyeHne ACKY3 ¢ 1,5
nepegadyed HHPopMaIlHH OT CUETUYHKOB
3JIEKTPHYECKOH 3HEPIHH 0 YCTPOHCTBaA cOopa U
TTOATOTORKH JAaHHBIX H Jaliee J0 KOMITbIOTEPa
IHCIIETYEPCKOrO ITYHKTA I10 BBIEIIEHHBIM
ITPOBOIHBEIM KaHaJIaM CBSI3H.

Hrtoro 3a 4 cemectp 13,5

HNT1oro 13,5

IIpakTHyeckoe 3anarue Nel
CTpykrypa 3jieKTpod3HepreTuku. O CHOBHbIE TEPMHHBI H MOHATHSA 110 YUETY
IEKT PHIECKOH YHEPIruu

Hean: MHW3yunre wMarepHanl HACTOMIIMX METOANMYECKHX VKa3aHHH, OTBETHThL Ha
IIOCTABJIEHHBIE BOITPOCHI ITO TEMAM H HAHTH COOTBETCTBVIOINHE OIPEAEIIEHHS ITPHBEIEHHBIX
TEPMIHOB C HCITOIIb30BAHHEM HOPMATHBHOH JOKYMEHTAI[HH.

Teopuruyeckas 4acrThb.

OCHOBHBIM HOPMAaTHBHEIM JOKYMEHTOM, PerIaMeHTHPYIOIHUM VUeT 3EKTPOSHEPIHH B
Poccriickon Qepepaliii, SBISIIOTCS IIpaBiia yyera ajIeKTpHYEeCKOH SHEPruH. Kpome 3Toro, B
OTJEIBbHBIX perHoHax P® 19 OTAENBHBEIX  KAaTErOpHH  ITOTPEOHTENIEH  BBIIYIIEHBI
IOIOIMHHUTENRHEIE HHCTPYKIHMH, VYTOUHSIOINHE OOINEPOCCHICKHE HOPMEI IIPHMEHHTEIIBHO K
MECTHEIM YcIOBHSM. Hampumep, B . Mockse aeHcTByeT MHCTPYKIIHS IO IPOEKTHPOBAHHIO
y4yeTa 3IeKTPOIOTpeSIe s B KIIBIX H OOINeCTBEHHBIX 34aHHIX PM-2559.

JIIIsT OMHO3HAYHOTO TOJIKOBAHHS HOPMATHBHEIX TPeOOBAHHH IO YUETY 3JIEKTPOSHEPIHH, B
PM-2559 nipuBeieHa HHZKECTIEAYIOIAS TEPMHHOIOTH AL

[ToTpeburens 3MEKTPHYECKON 3HEPIHH - OpPraHH3allis, YUpPekKIcHHE, TeppHTOPHAIIbLHO
000COOIEHHEIN 1IeX, OOBEKT, IUIOMIAaJKa, CTPOEHHEe, KBapTHpa H T.II., ITPHCOSAHHEHHEBIE K
3JIEKTPHYECKHM CETSM H HCIIOJB3VIOIMHE SHEPIHIO C ITOMOIIBI0 HMEIOIHXCS ITPHEMHHKOB
3JIEKTPHYECKON SHEPIHH.

AOOHEHT -  TIIOTpeOHTENh,  HEIIOCPEACTBEHHO  IIPHCOEAMHEHHBINIT K  CETSAM
SHEProcHaOKaroIleH OpraHM3alH, HMEIOIHH ¢ Hell IpaHMIy OalaHCOBOH ITPHHAIEKHOCTH
3JIEKTPHYECKUX CETEH, IPaBO M VYCIIOBHS IIOIB30BAHHA 3JIEKTPHUYECKOH SHEPIHEH KOTOPOro
OOYCIIOBIIEHEI JOTOBOPOM B3HEProcHaOXaroleH OpraHu3alfii ¢ I0TpeOHTElIeM HIIH  €ro
BBIIIECTOSIIEN OpraHu3auer. s OBITOBRIX IMOTPeOHUTENIEN - KBAPTHPA, CTPOEHHE HIIM I'PYINIA
TEPPHUTOPHATIFHO OOBEAMHEHHBIX CTPOSHHI JIMUYHON COOCTBEHHOCTH.

['parmiia GanaHCOBOH ITPHHAUIEKHOCTH - TOUKA pasfdeia SNeKTPHUYECKOH CEeTH MEXKIY
SHEPrOoCHAOKAKOINEH  OpraHM3alied H  abOHEeHTOM, OIpelAeindgeMas 1o  OalaHCOBOH
ITPHHAJJIE KHOCTH SIEKTPHYECKOH CETH.

Touwa vuera nacvama amewTnoawentuw - TOYKA CXEMBI 3JIEKTPOCHAOXKEHHS, B KOTOPOH C
[IOKYMEHT MOANUCAH

SNEKTPOHHOW NOONUCKIO TI'O CHCTHHKA, CHCICMbBI YVHUCTA H T.]‘[.) HIIHM HHBIM
Ceptudpurar: 112000002A633E3D 113AD425FBS0002000002A6 OB BJIEI{TpH'{EGI{Gﬁ SHEPIMH W MOIIHOCTH,
Bhanengtiy o b S SHREER: | FTPRTA IR IRRHE DUKa yYeTa COOTBETCTBYET MPAHHI[E GaTlaHCOBOIH
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PacueTHRIH mpHOOp yueTa - IMpHOOP yuyeTa, CHCTEMA yyeTa Ha OCHOBAHMH ITOKAa3aHIIH
KOTOPOrO B TOYKE VYUyeTa ONpedellIeTCS pPacXoJl SIeKTPHYECKOH SHeprHH aOOHEHTOM
(cyOabOOHEHTOM), MO Ie Kall el oIrIaTe.

KOHTpOIMBHEIH ITpHOOp yueTa - IMpHOOpP yueTa, Ha OCHOBAHHMH IIOKAa3aHHH KOTOPOI'O B
NAaHHOH TOYKE CETH OIPEAEIIeTCS PAcXoJl 3IEKTPHUYECKOH SHEPIUH, HCIIOIb3YEMOH JUIA
KOHTPOJISL.

[IprcoeauHeHHass MOIITHOCTE ITOTPEOHTENS - CYMMapHast MOII[HOCTh IIPHCOEIHHEHHBIX K
AIEKTPHYECKOH CeTH TPaHC()OPMAaTOPOB ITOTPeOHTEls, ITpeoOpa3yIoIX 3HEPrHIO Ha palodee
(HETTIOCPEJACTBEHHO IIMTAIOIN[Ee TOKOIPHEMHHKH) HaIlIpsKeHHEe, M 3JIeKTPOJBHIATElIeH
HanmpsoxkeHHeM BeIte 1000 B.

B Tex cioyyasx, Korja IMHTaHHE SIIEKTPOYCTAHOBOK ITOTpeOHTeNneH ITPOH3BOJUTCS OT
TpaHC(POPMATOPOB HIIM HH3KOBOIBTHBIX CeTeHl SHeprocHaOXkarollleH OpraHH3allHH, 3a
IIPHCOESIHHEHHYID MOIIHOCTE ITOTPEOHTENS IIPHHHUMAETCS PaspelleHHas K HCIIOIb30BaHHIO
MOII[HOCTh, pa3Mep KOTOPOH VCTAHABIMBACTCS SHEProCHAOXAKOIEH OpraHM3alfued U
YKa3bIBAETCS B JIOTOBOPE Ha OTITYCK 3JIEKT PHYECKOH SHEPIHH.

Ha ocHOBaHMH VyKa3aHHBIX BEIIIIE HOPMATHBHBIX JIOKYMEHTOB OCHOBHEIE TIPHHIIUIIBI
OpraHM3aIiH YUEeTa 3JIeKTPOSHEPTHH B KIIIBIX 3JaHHSX, 3aKITOYA0TCA B CIIEAYIOILEM:

1. Jlma ydera SIEKTPOSHEPTHH JOJDKHBI HCIIONB30BAaThCS CPeACTBA H3MEPEHHH, THIIBI
KOTOPKIX YIBEPXKIEHEI [ occTaHgapToM PoccHH M BHECEHEI B | OCYIapCTBEHHEBIN PEECTP CPELCTB
H3MepeHHH. [lepedyeHs THITOB CUETYHMKOB, HCIIOIB3YEMBIX IJIS PACUETOB 3a BIIEKTPOSHEPIHIO H
ITPHHHUMAEMBIX Ha OalaHC, YCTaHABIHBAETCS SHEPrOCHAOKAIOIIEH OpraHH3al[HEH.

2. B mpoekTe 3J1eKTpooOOpPYAOBAHHS HaA ITPHHI[HITHAILHOH 3JIEKTPHYECKOH CXeMe I
KaxJioro abOHEHTa JOIDKHBI IIPHBOIUTHECS CIESAVIOIHE TaHHBIE. IT0 KAaTEerOpHH HaIeKHOCTH
AIEKTPOCHAOKeHH, 00 YCTaHOBIIEHHBIX MOIIMHOCTSX, PaCYETHBIX Harpys3KaxX H Ko3((HIHeHTaxX
PEAKTHBHOH HarpyskH. Ecim B cocraBe NOTpeOHTEIS HMEIOTCS HarpysKH, OTHOCSIIHECS K
Pa3sHBIM TapH(HKAI[MOHHBIM TPYIIIIaM, TO 5TH JaHHBIe TakKKe JOIKHBI OBITh ITPHBEIEHBI B
ITPOEKTE.

3. I'paxmia paszgena OalaHCOBOH — IMPHHAMIEKHOCTH M 3KCIUIyaTalOHHOH
OTBETCTBEHHOCTH, KaK IIPABIIIO, JOIKHA YCTaHABIMBATHCSA Ha BBOJIE B 3[aHIE HAa HAKOHEUHHKAX
ITHTAIONIIX KadelleH.

4. llpp ImMTAaHHM HArpy30K JKIIOCO JOMa OT BCTPOEHHOH MM IIPHCTPOEHHOH
TpaHcpopMaTopHOH noacTaHimy (T1I), rpaHmIia pa3mena ¢ sHeprocHaOKaromeH opraHH3allHeH
OIMpENEISIETCS  TIPOEKTHOM  OpraHM3alfiel 110  COITIaCOBAHHIO C  3aKa3UHKOM W
SHEProcHaOKaroIleH OpraHH3aIie.

5. Ecnmm B 3gaHHM pacIIONIOKEHO HECKOJBKO IOTpeOuTelneH, O0O0OCOOIEHHBIX B
AIMHHHCTPATHBHO XO3SICTBEHHOM OTHOIIEHHH, TO Ha KaXJIOro IOTPeOHTENs, B TOM YHCIIE
apeHaTopa, BO3NararoTcs o0s3aHHOCTH aOOHEeHTa.

0. Bce BHOBB CTPOSIIHECS H PEKOHCTPYHPYEMEIE IOMa, KaK IIPABIIO, JOJKHEI
OCHAI[aTbCSI AaBTOMATH3HPOBAHHBIMH CHCTeMaMH VyueTa HlIekTpororpednerng (ACYD)
(TpeGoBaHHe 111 T. MOCKBEI).

7. Ilpu nmepeoGopymoBaHHH H ITPH IEPEINIAHHPOBKE KBAPTHP KHIIBIX JIOMOB H HEKHIIBIX
TIOMEIINEHHI BJIAJENEl] JOIDKEH OOECIeYHTh pa3paboTKy IIPOeKTa 3IeKTPOOOOpYIOBAHUA
KBapPTHUPBI WIH HEXIWIOIO ITOMEIMIEHHS, IIPeABAPUTEILHO ITOINYYHB TEXHHYECKHE YCIOBHSA IIO
OpraHm3aIii YUeTa, paspelleHIe Ha HCITOIMb30BAaHHE 3IIEKTPOIHEPTHH NI TEPMHYECKHX I[ETIEH
H paspelleHNe Ha ITPHCOeJHHEHHE MOIIHOCTH B SHEPrOCHAOKAIOIIEH OpraHH3aIHH.

JagaHue
U3yunuTh MaTepHal HACTOAIINX METOMHYECKHX YKa3aHMII, OTBETHTh Ha IIOCTABIICHHEIE
AOKYMEHRT MNOANVCAH [He OIpellelleHHs ITPHUBEAEHHBIX TEPMHHOB C

SNEKTPOHHOW NOAMUCHIO
Ceptudmnrkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneuy; Lebayxoea TaTteAHa AnekcaHapoBHa HHOM BHJC H IICPCIATE ITPCITIOAABATCIIIO.
idHIA H KOHTPOJIA B 3JICKTPOSHEPI CTHKE
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B coorBeTcTBHH C (peiepalbHBIM 3aKOHOM «(OO0 3IIeKTPO3HEPreTHKE» IOCYAapCTBEHHOE
PETYIINPOBAHHE M KOHTPOJb B 3JIEKTPO3SHEPTETHKE OCYILECTBILIIOT 1IpaBUTENLCTBO POCCHIICKOH
Denepaini, (eaepalbHble OpraHbl HCIIOIHHTEIBHOH BIACTH H OPraHbl HCITOJIHUTEIIbHOH BIaCTH
cyOpekTOB Poccmrickon @epepaiin. Ha vypoeHe IlpaBurensctBa P@® rocymgapcTBeHHOE
PETYIIMPOBAHHE 3NIEKTPOSHEPT €ETHKH OCYILECTBIISIEOT:

* [IpaBHTENLCTBEHHAS KOMHCCHS IO BOIIPOCAM TOILIMBHO-3HEPreTHYECKOr0 KOMITIIEKCA,
BOCITPOH3BOJCTBAa MHHEPAIIBHO-CHIPhEBOH 0a3bl H ITOBHIIIEHHS SHepreTHYecKOH 3()(peKTHBHOCTH
3KOHOMHKH,

* [IpaBUTEIL CTBEHHAS KOMICCHS IO BOITPOCAM Pa3BHTHS SIIEKTPOSHEPT €ETHKH U

* [IpaBHTEIBCTBEHHASA KOMMCCHS IO OOECIIEUEHHIO Oe30IIaCHOCTH 3JIeKTPOCHAOKEHIS
((bemepanbHBIH TA0).

Ha  ypoBHe  (eaepalbHBIX  OpPraHOB  HCIIOIHHTEIIBHOH  BIIACTH  OpraHaMH
TOCYIAPCTBEHHOI'O PEr'YIIMPOBAHHS B BJIEKTPO3SHEPTETHKE SIBIISIEOTCAL:

* MuHHCcTepcTBO 3HepreTHKH Poccriickon @epepariim (MuusHepro Poccrm)

* MIHIICTEPCTBO 3KOHOMHYECKOT'O Pa3BHTHA Poccuiickon Denepaliim
(MHH3KOHOMpa3BHTHS PoccHi)

» OemepanbHas aHTHMOHOIIOIEHA cirykOa (DAC PoccHm)

» OepepanpHasd cryxoa 1o TapudaMm (OCT Poccum).

Bomnpocol

Kakme (QyHKIMH roCyZapCTBEHHOrO PETYIHPOBAHHSA B AIIEKTPOSHEPIreTHKE BHIMTOIMHSIET
MunsHepro Poccuu?

Kakxme (yHKIHMH rocyJapCTBEHHOIO PETYIIHPOBAHHSA B SIIEKTPOSHEPIreTHKE BHIIOIHSET
MuHsKOHOMpa3BHTHI Poccun?

Kaxme (QyHKIMH rocyZapCTBEHHOIO PETYIIHPOBAHHSI B 3IIEKTPOSHEPIETHKE BBIIOIHSIET
OAC Poccrm?

Kakme (yHKIHMH rocyJapcTBEHHOIO PETYIHPOBAHHSA B 3IIEKTPOSHEPIreTHKE BHIIIOIHSET
OCT

Poccum?

CTPYKTypa 3I1EeKTPO3IHEPTETHKHU

HII «CoBeT prIHKa»

OAO «ATC»

OAQO «LIDP»

OAO «CO E2C»

OAO «®CK EBC»

OAO "Poccwmiickue cetHn" (OAO «Xommguur MPCK»)

['eHepHpYyIONHEe KOMITaHHH OonToBOro peIHKa (OI'K)

OAQO «Pycruapo»

TepputopHanbHeIe reHepHpyronpe KomiraHnuH (T 1'K)

OAO «KoHiepH PocsHeproarom»

C. IIpoune opraHm3argm

COBITOBBIE KOMITAHHH

PernoHambHbIE SHEPrETHYECKHE KOMITAHHH

OAO «MHTEP PAO E3C»

PeMOHTHEBIE H CEpBHCHBIE KOMITAHHIH

Bomnpocobl
Kaxme ocHoBHEBIE IeT H QyHKIIHH HII «CoBeT perHKa»?

Kaxiie ocHOBHBIE BHIEI HeaTelIbHOCTH OAQO «ATC»?
AOKYMEHT NoarnncAH O «[TDOP»?
SNEKTPOHHOW NOAMUCHIO - H N
Cepruchukar:  12000002A633E3D113AD425EB50002000002A6 CO EBC»,

Bnapeneu: Llebayxoea TateaHa AnekcaHapoeHa ocTH OAO «DCK EBC»?
cTH OAQO «PoccHiickiie ceTH»?
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OCHOBHBIE TEPMHHBI H ITOHATHS II0 VUETY AIeKTPHYECKON SHEPTHI

Huxe mpHBOIITCS TEPMHHBI H IIOHSTHS, JUIS KOTOPBIX CIIEAYET HAHTH ITOAXOMISIIEE
OITPENIETIEHNE B CMBICIIE YUETA 3JIEKTPHYECKOH SHEPIHIL.

['apaHTHPVYIOIHH ITOCTABIIMHK 3IEKTPHYECKOH SHEPTHH

JlaHHBIE KOMMEPYECKOI'O VUETA

M3MepHTeIbHBIH KOMIUIEKC CPEICTB YUETa SEKTPO3IHEPTHU

KomMepueckie IoTepH 3MEKTPO3SHEPIHH

Konvmepueckii (pacyeTHBINH) YUeT 3JIeKTPO3HEePIHH

Konvmepueckmuii oneparop (KO)

[TorpebGurens (aOOHEHT) AIIeKTPHYECKOI SHEPTrHH

Pacxop 3/1eKTpOosHEPTHH Ha ITPOH3BOACTBEHHEIE HYAJIBI

Pacxop 311eKTposHePrud Ha COOCTBEHHBIE HYKIBI SIIEKTPOCTAHIHH H ITOJC TaHI[HI

Pacxon sneKTpOosHEPrHH Ha XO3SMCTBEHHBIE HYKJIBI 3JIEKTPOCTAHIINI M 3IIEKTPHYECKHX
CEeTEN

CHcTeMa y4YeTa 3IeKTPOSHEPTHU

CpelcTea yyera

CpeIcTBO H3MEPEHHIT

TexHndeckHil (KOHTPOJIbHBIN) VUET NIEKTPOSHEPTHH

Touka H3MepeHHI

Touka IocTaBKH

Touka yuera

Y4YacTHHK OITTOBOI'O PhIHKA — [ IoKyIaTes 3IMeKTpHYeCKOH SHEPTHH H MOIIHOCTH

Y4YeTHBIE ITOKa3aTeIN KOMMEPUYECKOIO YUeTa Ha OITTOBOM PBIHKE AIIEKTPO3IHEPIHH

DHeprocHadKaroras OpraHi3alii s

[TpaBuia y4eTa srneKTpHYecKoH »HepruH (I11paBma)

Huxe mpuBOIATCA BOIIPOCHL, HA KOTOPBIE CIEIYEeT HANTH OTBETHI B TeKCTe [IpaBHIL.

Korma mpumeHeHHe [IpaBun senseTcsa o0sa3aTeIbHBIM?

ChopMyIHpPYHTE LIENL YUeTa 3IeKTpHYeCKOH SHEPTHH

JI1s1 yero HeoOXOUM VUET PEaKTHBHOH SHEPTHH?

['J1e TIpOM3BOAUTCA VUET NIEKTPOIHEPIHH MEKAY SHEProCHAOKAIOMEH OpraHH3aI[ueH H
rorpeburenem?

KTO MOKeT BBITOIMHATH pabOTHI 110 MOHTAXYV H HAJIQJIKE CPEACTB VUETA EKTPOSHEPIHH?

BbIBOoAbI

ChopMyIHPYHTE BRIBOJBI H3 MaTePHAJIOB 3aHSITHSI, OTBETHB Ha CIIEIYIOIHE BOIIPOCHI.

1. Kakme oOmecrea H OpraHH3allHHd BIEKTPO3HEPreTHKH II0 POAY OCHOBHOH
IesITeIbHOCTH HIH Ha CBOMX 0O0BeKTaX HeIlOCPeJCTBEHHO OIEPHPYIOT C HH(pOpPMAIHeH II0
KOMMEPUYECKOMY VUETY 3JIEKTPHUYECKOH SHEPTHH ?

2. Kakme oOmecrea H OpraHH3allHH SIEKTPOSHEPreTHKH II0 POAY OCHOBHOMH
JIesITeIbHOCTH HIH Ha CBOMX OO0BeKTaX HeIlOCPeJCTBEHHO OIEPHPYIOT C HH(pOpPMAIHEH IT0
TEXHHYECKOMY VUETY ANEKTPHYECKOH SHEPIHH?

3. Kakon zmedrebHOCTh 3aHHMAarOTC s COBITOBEIE KOMIIAHHH?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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IIpakTuieckoe 3aHsarme No2
[IpaBmuia yueTa 3IeKTpHYECKOH 3HEPrHH
Hean: MHW3yunre wMarepHanl HACTOMIIMX METOANMYECKHX VKa3aHHH, OTBETHThL Ha
IIOCTABJIEHHBIE BOITPOCHI ITO TEMAM H HAHTH COOTBETCTBVIOINHE OIPEAEIIEHHS ITPHBEIEHHBIX
TEPMIHOB C HCITOIIb30BAHHEM HOPMATHBHOH JOKYMEHTAI[HH.
OcHOBHBIE IOHATHSA: Oe3J0rOBOpPHOE IIOTpediieHHe, Oe3yuyeTHOE TIIOTpellIeHHE,
HEYUTEHHOE TITOTpediieHHe HSIIEKTPOSHEPIHH M IOTpeOleHHe IIPH OTCYTCTBHH  CPEICTB

H3MEPEHHH.
Teopurnyeckas 4acrhb.
be3goropopHoe  morpedjieHHe —  IOTpeOlIeHHE — BIEeKTPHYECKOH — SHEPrHH,

OCVIIECTBIISIEMOE IIOTpeOHTENIEM B OTCYTCTBHE 3aKIIFOUEHHOI'O B VYCTAHOBJIEHHOM TIOPSJIKE
IOroBOpa 3HeprocHaOkeHHs (KYIUIH-ITPOJaKH IeKTPHYSCKOH SHEPIrHH) H (HIIM) IT0CPeJICTBOM
SHEProOIPHHUMAIOIINX VCTPOHCTB, TIPHCOSAHMHEHHBIX K BJIEKTPHYECKOH CETH CETEBOH
OpraHMm3aIlMi ¢ HapyIIEHHEM YCTAHOBIEHHOIO ITOPSAKA TEXHOIOTHYECKOI'O IIPHCOEIHHEHHUS
SHEPrOMPHHIMAIONIHX YCTPOHCTB FIOPHAHYECKHX H (DH3HYECKHX JIHIL K SIEeKTPHYESCKHM CETSIM.

be3ydyerHoe morpedsieHHe — IOTPeOlleHHE BIEKTPHYECKOH SHEPrHH ITPH HAaIHMYHH
3aKIIIOYEHHOIO B YCTAHOBJIEHHOM IIOPSZIKE JOrOBOpa SHeprocHaOKeHHS (KYIDIH-IIPOJaKH
AIEKTPHYECKOH 3HEPIHH ), HO ¢ HAPYIIEHHEM CO CTOPOHBI ITOTPeONTENISL, Ha KOTOPOr0 BO3JI0KEHA
OO0SI3aHHOCTH IT0 OOECIIEYEHHIO IETTOCTHOCTH H COXPAHHOCTH PAaCUETHOI'O CPEICTBA M3MEPEHHA,
YCIIOBHMI YKa3aHHOT'O JOTOBOpa O TIOPSIAKE OCYINECTBIIEHHUS H3MEPEHHH SIEKTPO3SHEPTHI.
HapyiieHrneM yCIOBHI O IIOPSAKE OCVYIIECTBIIEHHS H3MEPEHHH 3JIEKTPOIHEPTHH SBISETCSA B TOM
YHCJIE, BMEINATEIILCTBO B PpaldoTy CpelcTBa H3MEPEeHHS HIIM HapYIIEHHEe YCTaHOBIEHHBIX
JIOTOBOPOM CPOKOB JUISI H3BEIIEHHS 00 OTCYTCTBHH (HEHCIIPABHOCTH) CpeflcTBa M3MEHEHHS, a
TaKKe HHBbIE JEHCTBHS, IIPHBEAIINE K HMCKa)KEHHIO JAaHHBIX O (PAKTHYECKOM OOBEME
ITOTPeOJIEHHOMN 3JIEKTPHYECKOH SHEPIHI.

HeyureHHoe nmoTpedieHHe 3J1eKTPO3HEPIrHH — ITOTPelClIeHHe 3JIeKTPHYECKOH SHEPIHH B
cIIydasix 0e30roBOpHOro H (Him) Oe3y4eTHOT O ITOTPeOIeHHS SIIEKTPOSHEPTHH.

IloTpedJiennie PN OTCYTCTBHH CPeACTB H3MepPeHHH — IOTpeOIeHHe 3IIeKTPHYECKOH
SHEPIHH B OTCYTCTBHE COOTBETCTBVIOIIHX YCTAHOBJIEHHBIM TPEOOBAHHSAM CPEACTB H3MEPEHHI C
IIPUMEHEHHEM II0 COIVIAIIEHHIO MEXAY IOTpedHuTeNneM, TapaHTHPYIOIIHM ITOCTaBIIHKOM
(PHeprocOBITOBOH OpraHH3aIfHei) H CeTeBOH OpraHH3aI[HeH.

Metoabl pacuera:

— IIO CPEIHECTATHCTHYECKOMY ITOTPEOIIEHHIO 3IIEKTPHYECKONH SHEPTHH,

— II0 THIIOBOMY CYTOYHOMY I'papHKy Harpy3KH, paHee COITIaCOBAHHOMY

—  3aHHTEPECOBAHHBIMH CTOPOHAMI,

— TI0 YHCJTY YaCOB HCIIOIb30BaHN S H BEJIMUIHE MOII[HOCTH,

— B 3aBHCHMOCTH OT BHJIa HEUCITPABHOCTH YVYETa 3NeKTPHYECKOH 3HEPT M,

— TII0 YCTAHOBJIEHHOH MOIIHOCTH 3IIEKTPOIIPHEMHHKOB MM II0 JOrOBOPHOMY
3HAUEHHIO MAaKCHMAIBHON HAarpy3KH H YHCIIY YacOB ITOTPeONIeHN A 3IIEKT PHYECKOH SHEPIHH.

HpH JTOM B 3aBHCHMOCTH OT IIPHYIHEL, BBI3BABIIIEH HCYUTCHHOC HOTpEﬁHEHHE HIIH
HGTpEﬁHEHIIE IIPH OTCYICTBHH CPCACTB H3MCPCHHA, IIPHMCHAIOTCH CIICAYIOIIHE MCETOIDBI

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

I HGTPE@HTEHEﬁ BHEI{TI}IFIECI{Gﬁ SHEPIHH, YbA IIPHCOCIHHCHHAA MOIHOCTE HE ITPCBBIIIACT 25
KB’EA:, ITPHMCHAHOTCA CJIICAVYIOIIIC METOJBI PACHCT4d B ITOPAAKE ITPHOPHTCTA.
— MCETOX IIO CPEAHECTATHCTHUYCCKOMY HD'I‘I)E@HEHI[ED BHEI{TI}IIIIECI{Dﬁ SJHEPI'HI,

OOKYMEHT NOANUCAH B30BAaHMS MaKCHMyMa Harpy3KH H BEIHYHHE
ISNEKTPOHHOW NOANMUCHBIO

Ceprtucpukatr: - 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: LLleBayxoea TateaHa AnexcaHapoBHa y I‘pﬂ(l)HI{}*' HAaI'PY3KIL, pPaHcS COITIaCOBAHHOMY
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0) IIpn moTpebineHHH B OTCYTCTBHE CPEACTB H3MEPEHMH IS ITOTPeOHTElNeH —
rpaxiaH M IOTpeOHUTEIIEH HSIEeKTPHYECKOH SHEPrHH, 4Ybs IPHCOEAHMHEHHAs MOIIMHOCThL HE
npeBblIIacT 25 kB*A, IIpuMeHseTcsS pacdeT II0 CpeJHeCTaTHCTHYECKOMY ITOTPeOIeHHIO
3JIEKTPOSHEPTHH, a B CIIy4ae OTCYTCTBHSA CTAaTHCTHYECKHX JAHHBIX PacyeT IIPOH3BOJIHUTCS IIO
HOMHHAIIPHBIM MOII[HOCTSIM  3JIEKTPOIIPHEMHHKOB M YHCIY YacOB HCIIOIB30BAHHS OTHX

MOIITHOCTEH.

B) [Ipn ycTaHOBIIEHHH BHAA HEHCIIPABHOCTH IIPHOOpA YUYETa IIPHMEHSIOTCS METOMIBI
B 3aBHCHMOCTH OT BHJA HEHCITPABHOCTH YUYETA AJIEKTPHYECKOH SHEPTHH, B TOM YHCIIE:

I) M ckakeHHe cXeMbl BKIIFOUEHH S ITPHOOPOB VUETa,

) HMcromp30BaHie 3aHIDKEHHOTO 3HaYeHHS Ko3(pQuIleHTa TIepecyeTa IIpH
ITPAaBIJIBHON CXEMe BKIIFOUEHHS CUETUHKA,

e) YBEIIMYEHHEIE ITOTEPH HAIIPSDKEHNS B IIMHUN coeHHeHHS TH-cueTunka.

2) [Ipu 6e3ydyeTHOM IOTPeOIIEeHHH IIPHMEHSETCS METOJ, pacueTa 10 YCTAaHOBIIEHHOM

MOII[HOCTH 3JIEKTPOIIPHEMHHKOB HJIM JOrOBOPHOMY 3HAYEHHIO MAaKCHMAllbHOH Harpy3KH H
YHCIIY YaCOB IOTPeOIeHHS AMeKTPHUECKOH SHEPTHH CO AHA ITOCIIETHE 3aMeHEI IIPHOOPOB YyUeTa
HITH IIPOBEPKH CXEMBI HX BKIIOUEHH S, HO He Oojlee YeM 3a CPOK, KOrJa IMPOBEPKa AOIKHA Oblila
OBITH IIPOBEJIEHA.

3) IIpu  OGe3M0roBOpHOM IOTPeOIEHHMH  ITPHMEHSETCS METOA  pacuera II0
YCTAHOBIIEHHOH MOIIHOCTH 3JIEKTPOIPHEMHHKOB HIIH II0 JOITYCTHMOH JUIMTEIBHOH TOKOBOH
Harpy3Ke M YICIIY YacOB IOTPeOIeHN AIeKTPHYECKOM SHEPIHH 3a CPOK He Oojiee TpeX JIeT.

MeToa 110 cpeHECTATHCT HIECKOMY NMOTPedIEHHIO

HeyureHHas sneKTpHYecKas SHEPrusd B TeKYyHieM Iofy t i TekymeM(nx) Mecse(ax)

roza t onpeaesgeTcs mo gopmyie:

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

rie W — dakTHyeckoe IMOTpeOieHHe SIIeKTPHYECKOH SHEPTHH 3a MPeIbLAYIIHH TOJ II0
OTHOHIEHHIO K TOAY t, €CIH PacyeTHBIH NepHoJ 1 rox WM (aKTHYeCKOe IIOTpeOJIeHHe
SIeKTPOSHEPTHH 3a aHaJOTHYHBII(e) Mecsi(bl) MPeABIAVIIErO To/la, €CIIH PacUeTHBIH ITIePHOJ
HECKOIIbKO MecsleB, KBT. U,
kep — cpefHerofoBoi KO3(P(HIMEHT TUHAMUKH TOTPeOIeHHS 3IEKTPO3HEPIHH, OITPEEIIIeMbIH
110 (POPMYTIE:

kcp _ W[—] B W[—n . (2)

n-w_,

rIe  Wit-n — (pakTHUecKOoe IToTpedleHHe AIeKTPHYeCKOH SHEPTHH 3a IO t-n HIH (aKTHYeCKOoe
1oTpelileHHe BIeKTPHYECKOH SHEPrHH 3a aHAJIOTHYHBIH(e) Mecsar(pl) roma t-n, KBT. 4.
N — KOJIMYECTBO JIET C H3BECTHBIM ITOTPeOIEHHEM, HO HE MEHEE ABVYX JIET.

B ciryyae OTCYTCTBHSA CTATHCTHUECKIX JAaHHBIX 00 3IeKTPoroTpedIeHHH 3a CpoK Ooree 1
rojfa, TIIPHMEHSETCS pacueT TII0 CpeJHECTaTHCTHYECKOMY  3HAYeHHIO  ITOTpeOleHHs
3JIEKTPOSHEPIrHH 3a TIPeIbIAVIIHE pacueTHBIE IMepHOAbl. [IpH ATOM HeyuTeHHasd B TEKVIIEM
PacyeTHOM IIEpHOJIE AIEKTPOSHEPIHA OIpeelIsdeTcs o (popMyTIe:

11
> W,
— (3)
w=iL
n
rJe W1 —1orpelieHHe 3IeKTPO3HEPTHH 3a 1-H pacyeTHBIH MEPHO,

N — KOJIHYCSCTBO PACHCTHERIX IICPHOIOB C H3BCCTHBIM ITIOT pEﬁHEHHEM.

NOKYMEHT HOARNGAH .~ 77770777 Tha(MKy HarpyskH, paHee COr/JiacOBaHHOMY
SNEKTPOHHOWM NOANUCHIO bIMH CTOPOHAMH
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa
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MeToaika MO3BOISIET BECTH pacyeT ¢ aOOHEHTaMH Ha OCHOBAaHHMH THIIOBOIO I'padHkKa
Harpy3KH, pPaHee COIJTaCOBAaHHOIO CTOPOHAMH, H 3asSBIEHHOH MAaKCHMAJILHOH MOIIHOCTH
Harpy3KH a0OHEHTOB.

HeyureHHas sneKTpHYecKas sHeprus, KBT. 4, onpeensercs 1o ¢ opMyIIe:

12 24
Pmm: . Z(knﬁ . kcea . N . Zpt)i
i=1 t=1

100 ’

rae  Pmax — 3asBIeHHas MaKCHMAaJIbHas MOIIHOCTh HAarpy3KH aOOHeHTa, KBT;
Krei — KO (PHIIEHT YMeHbBINEHH S OpAHHAT I'pahHKa Harpy3KH B BRIXOJHBIE H ITpa3HHYHbIE JHH
1-T0 MecsIa (IpH OTCYTCTBHH JAHHBIX, IIPHHHMAETCS PAaBHEIM 1), OIpeIeNsIe MBIl 110 () OpMYyIIE:

(4)

W =

k = WEP_E{H} (5)
vi-0N ?
Wﬂp B
I'Jc WCp_B(H) — CPE,I[HEC}"I‘GIH‘IGE HﬂTpEﬁHEI‘H[E BHEI{TPHT{ECI{Gﬁ BHEPIT]II B BLRIXOIHEIC

(mpa3IHHYHBIE) CYTKH, KBT. U,

Wep p — CPEHECYTOUHOE ITOTPEOIIEHIIE SIIEKTPHYECKOH SHEPITHH B padoumie CYTKHU, KBT. 4.
Kcesi — KO3(p(pHIHIEHT CE30HHOCTH, O.€;

Ni — UHCIIO KaleHJapPHBIX CYTOK B 1-M MecAIle,

P; — 3HaYeHHe aKTHBHOH Harpy3KH Ha {-H CTYIIEHH THIIOBOI'O CYTOYHOIO IrpapHKa Harpy3kH, %
OT Puraz.

MeTog pacyera mo YHCIY YaCOB HCIOJIb30BAHNS H BeJIHYHHE MOIHOCT H
M3BecTHBI JOrOBOpHOE 3HAYeHHE MAKCHMAJIbHOH aKTHBHOH HAarpy3KH H 4YHCJIO YacOB
HCITOIIb30BAaHH I MaKCHMYyMa Harpy3KH
MeToamka ITO3BONSIET BECTH PACYETHI C MOTPEOHTENSMH, V KOTOPBIX OTCYICTBYET VYYET,
HO H3BECTHBI JOTOBOPHOE 3HAYEHHE MAKCHMAJIbHOH MOIIHOCTH Harpy3KH H 4YHCIIO 4YacOB
HCITOIb30BAaHH I MaKCHMAaJIb HOH Har py3KH.
DOJleKTpHYecKasd sHeprus, KBT. 4, onpeaensiercsio popMmyIe:

W_=F-P___-k_-t_-T-107, 6)

YCT.OCB.  OJH

rne  F —xoradg roromanb, M2,

Pycrocs = 10 — ycTaHOBIEHHAS MOIIHOCTh HCTOYHHKOB CBETA Ha 1 KB.M OOINEN IIIOINATH,
Bt [7];

Komm = 0,3 — Ko pHifieHT 0JHOBPEMEHHOCTH BKITIOUEHHS OCBETHTEIBHBIX ITPHOOPOB

tCB — Y CJIO YaCOB HCIIOIb30BAHU S MMEKTPHYECKOI0 OCBEINEHNI B CYTKH, U,

T —4mHCII0 JHEH, 32 KOTOPBIE ITPOM3BOJHUTCS pacueT, JH.

Pacxon 3nMeKTpHYECKOH SHEPTHH 3JIEKTPOOBITOBEIMHU IIpHOOpaMH, KBT. U, ¢ y4eToM HX
MOIIHOCTH H YHCJIa YaCOB HCIIOJIb30BAHHS B CYTKH OITPeJeIIeTcs IO (POPMYTIE:

n m
WBE — t:an.nn . Z(P:an.nn ' Kc . Ko)i +Z(t3n.np . P:an.np)j -1 » (T)
i i=1 =l
IAe  tsppn — YHCIO YacoB PabOTHI SIEeKTPOIUIHT B CYTKH B JOMaxX C IIeHTPAIbHBIM
TelJI0CcHa0KeHHEM, U,
Payi nn— HOMHHAIBHAS MOIITHOCTE AIIEKTPOIUINTEI, KBT;
K. — ko rirneHT crpoca (1714 3NeKTPOIUIHT ¢ YeTHIPhMSI KOH(] OpKaMH Ko3(] QHITHEHT

CIIpoca MPHHHMAEeTCS PaBHBIM 1, K03 PHIEHT cIpoca I INHT ¢ TpeMs KoHdopkamu - 0,75, ¢

arvMg — (0.5) [R].
[IOKYMEHT MOAMNNUCAH
SNEKTPOHHOW NOANUCKIO

- pabOTHI KOH(OPOK OJHOH IUIMTBI C YYETOM

Ceprudomkat: | 12000002A633E3D113AD425FB50002000002A6 IHTBI C YUCTBIPbMA I{DH(bOpI{aLﬂI KGH@)QJIH_[HEHT
Bnapeneu; lHebayxosa TaTeaHa AnexcasapoBHa KGB(bd)IEL[HEHT OJHOBPEMEHHOCTH IS ILIHT C
oM - 1);
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tsn mp — YHCTIO YaCOB PAOOTHI OBITOBBIX 3IEKTPOITPHOOPOB B CYTKH, U,

T — mepnon BpeMeHH, 3a KOTOPBII ITPOH3BOAHTCS OIUIaTa , JIH,

Pan np — HOMIHATIBHASL MOITTHOCTH TipHOOpa, KBT [6];

m — KOIIHYECTBO 3JIeKTPOIPHOOPOB;

N — KOITHYECTBO 3NEKTPOIUINT B KBAPTHPE.

CyMMapHas sIeKTpHYecKasd SHePrud, KBT. U, onpeiensercs 1o popMyme:

Woor =W + W, (8)
r1e  We — pacxoj 3JIeKITpHYeCKOH SHEPIHH CBETOBOH HAarPy3KOH, PaCCUHTAHHBIH ITO () OpMYJIE

(7);
W=k — noTpeGneHHe 311eKTPOORITOBBIX IIPHOOPOB, pacCUHTaHHOE I10 (hopmMyTie (8).
MeTtoa pacuera B 3aBHCHMOCTH OT BHIA HEUCIIPABHOCTH YUYeTa WIEKTPHIECCKOH YHEePruM
Hcnoib30BaHHe 3aHHKEHHOI0 3HAYeHHA KOY(PPUIHEHTA mepecyeTa NMpH
NPAaBHJILHOH cXeMe BK/IIYeHHA CYeTYHKA

PaccMaTpHBarOTCS HapyIIeHHI, CBS3aHHBIE C OTIHYHEM (PaKTHYECKHX KO3((HIEHTOB
TpaHcopMartni TT (TH) ormenpHBIX (pa3 H3MepHTEIIbHOTO KOMIUIEKCa OT KO3((HIIHEHTOB,
HCIIOIB3VEMBIX IIPH  pacueTe TMOTPeOlIeHHS SBJIeKTPHYECKOH JSHEPrHH, a TaKXke Cclydal
3a(PHKCHPOBAaHHOI'O YBEIHYEHHS OTHOIIEHHS TOKOB ITEepPBHYHOH H BTOpHYHOH oOmoTOoK TT,
pPaclieHHBAaEMBIX KaK YBEIIHYEeHHE KO3 (pHIFeHTOR TpaHchopmarmn TT.

HEPII?HEIUII:HGE 1 OOUHAKOBOE 80 BCEX d?ﬂ?ﬂx 3-X 9aemMeHmH ol 1 2-X saeMeHmHoll
CXeMbl sHAYEHLLe padcyeniHozo Kﬂﬂd)dﬂﬂﬁié}lﬂiﬂ
HenmoyureHHas 37eKTpHYeCKas SHePTHs OIPeJeIsIeTcs 1o (JOPMYIIE:
K — Kp
Wﬂn — ' Wpacx (t) J (9)

Ky

rae K — mpaBmipHOe 3HadeHHe Koa(QHI[HeHTa IepecyeTa IIOKAa3aHHH CYETYHKA
AIEKTPO3HEPTHA B KBT. u;
Kp —HemnpaBmWwIbHOe 3HaUYeHHE KO3 (PHIIeHTa IIepecyeTa.

Henpaeaunvnuie 1 paziudnsie 018 pazHulx az 3-x aeMeHnHoll cxembl 3H a4eH1is
xoa@dduiienma nepecuema
HenmoyureHHas sneKTpHYeCcKasd SHEPTHS OIpeeseTc 1o (pOpMyIIE:

[ K K K )

3_(Kp +Kp + Kp)
Wer = K | K | K 3 Wia (D) (10)
_13'_|_ P 4+ P

. KK, Ky

rne Ky, K, K3 — mpaBuimbHBIe 3HauyeHHSI KO3 duimeHTa nepecyera 11d a3z A, B, C
COOTBETCTBEHHO.

Ha cerogHsimHuil geHb OTCYTCTBYET HOPMATHBHO IIpaBoBas 0asa B MeTOJax pacuera
KO/IMYECTBA HEYUTEHHONH IMOTPEOIEHHON 3MIEKTPHYECKOH SHEPrHH, ITO3TOMY PacyeT IOIDKEH
OBITHL OIpeleleH J[oroBopoM sHeprocHaOKeHHs WIH corinacoaH llorpebureneM ¢ ceTeBOH
OpraHH3alHel B COOTBeTCTBHH ¢ II. 148 IIpaBHI (pYHKIIMOHHPOBAHHS PO3HHYHBEIX PBHIHKOB
AIEKTPHYECKOH SHEPIHH B IIePeXOIHBIH IEPHO, pe() OpMHPOBAaHHA 3JIEKTPO3HEPreTHKH.

Bomnpocol
1. OpraHu3aliy yyeTa IeKTPOSHEPIHH
AOKYMEHT MOANUCAH
SNEKTPOHHOW NOAMNUCHLIO
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 TPOCTAHITHAX
Bnapeneu: LLiebsyxosa TaTeAHa AnekcaHapoBHa PHHUECKHX CCTAX

’KTPOYCTAaHOBKAX ITOTPeOHTENIEH
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6. KoHTpoie GanaHca 3NMEKTPHUYECKOH SHEPIHH Ha BJIEKTPOCTAHIH X

7. KoHTtpoms GanaHca 37eKTPHYECKOH SHEPTHH Ha TTOACTAHIMMAX H CETEBBIX TTPEITIPHATH X
8. ['panmia GamaHCOBOMH ITPHHAIEKHOCTH ceTH (FIIH JPYTHX SHEPIOYyCTaHOBOK CYOBEKTOB
SHEPrOCHCTEMEI )

NOKYMEHT NOANMCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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IIpakTuieckoe 3ansarue Ne3
banaHc 3JIeKTpHYECKOH SHEPrHH Ha ITOACTAHI[HH 2.
IleJb:
— HM3yuyurs MarepHan HacTOSIIHX METOAHYECKHX YKAa3aHHH,
— OTBETHTH Ha IIOCTABJIEHHBIE BOITPOCEI
— Paccuurarh IOTEPH B IIOACTAHIITHOHHOH 3JIEKTPHYECKOH CETH
— CocTaBHTS aKT OanaHca SIeKTPHYECKOH SHEPTHH.

— (CoItocTaBHTD d)ﬂKI‘HIIEGI{Hﬁ H ,I[DHyGTI]I‘vIBIﬁ HeballaHCHI H CJIeNaTh COOTBCTCTBYIOIITHE
BBIBOJIBI.

T COPHTHYICCKAHA TACTb.
Ha rmogcraHIpsax JJICKTPHYCCKIIX ceTel eXeMeCsSYHO cocTaBiIeTcd OamaHc H

o(opMIISIeTCS aKT MOCTYIUIEHHS H OTITYCKa 3IeKTPO3HEPTHH IT0 IMOKa3aHHAM cYeTYHKOB Ha 24.00
Y MECTHOI'O BPEMEHH ITOCIIEAHIX CYTOK OTYETHOI'O MECSIIA, CHSITEIM IIEPCOHAIOM ITOACTAHI[HH.
B OammaHc TOIKHBI BKIIFOYATHCS CIEAVIOMIHE COCTARIISIOINHE (YUETHEIE ITIOKA3aTEIIH ):

— IIpHEM 3JIEKTPOSHEPTHH Ha IIMHEI TTOACTaHIMH WIT;

—  OTJAauy 3JIeKTPOSHEPTHH B CETh WIH JPYTHM COOCTBEHHHKAM - WO,

—  OTITYCK 3IeKTPOSHEPTHH IToTpeduTensm WIIoT,

— pacxXoJ SIeKTPOSHEPIHH Ha COOCTBeHHBIe WC.H H XO3SICTBEHHBIE HYKIBI WX.H
ITOJICTAHIIHH H IIPOH3BOACTBEHHEIE HYKIbI WILH.

— IIOTEPH BNIEKTPOSHEPTHH B CHIOBBIX TPaHC(OpMaTOpaxX, KOMIIEHCHPYIOMIHX YCTPOICTBAX
H PY nogcranimin = Wac. (ITIOTepH B ITOJCTAHIHOHHOH AIeKTPHYECKOH CETH)

Bce cocraBisrorne  OaiaHc d, KpPOME IIOTCPb  3JICKTPOSHCPIHH B  CHJIOBBIX
TpﬂHGq)DpMﬂTGpﬂK: IIOIKHBI OBITH H3MEPCHBI CHCTHYHKAMH PACHCTHOI'O H TCXHHYCCKOI'O YHUCTA.

[loTepn »neKkTposHEpruH B OOOPYAOBAaHHH ITOACTAHI[HOHHOH SIIEKTPHYECKOH CETH CIEAYeT
ONpPEAEIISITh PaCYETHBIM ITyTEM.

3HaueHHe (pakTHYeckoro HeGanaHca HE( ompenpensercs mo BeIpakeHHIO:
Wn—-Wn—Wygp—Wey —Wy =Wy —AW,
HB(]) — ImoT C.H. X.H. I1.H. 3Cc 1 U U % (1 )
Wl’[
[TomydeHHOe 3HadyeHHe (paKTHYECKOro HeOajlaHca clIeQyeT CPaBHHTh CO 3HAYEHHEM
IOITyCTHMOTr0 HeOaaHca. 3HaueHHe JOITYCTHMOr 0 HeGanaHca OIpeAeNseTC s 10 () OpMYyIIE:

— r 2 g2 m 2 g2
Hbg = i\/Zi=1 Opini + 2i=1 66;40; (2)
[Ipenen mommycTHMOH OTHOCHTEIBHOH ITOrpeImHOCTH 1-10 UK onpenensgercsa mo gpopMmyie:
_ 2 2
= +1,1J87 + 85+ 83, (3)
Ecmn sHaueHHe (pakTHYecKOro HeOalaHca IIPeBBIINAET ero JOITYCTHMOE 3HAaUEeHHE,

IIEPCOHAITY ITOACTAHI[HH HeOOXOIHMO BEISIBHTH IIPHYHHBI 3TOTO H IIPHHSTH MEPHI IT0 HX
YCTPaHEHHIO.

OdopMIEHHBIH aKT ¢ pe3yIIbTaTaMH COCTaBJIEHHS OalaHca 3JIeKTPOSHEPTHH I10

ITOACTAHI[HI HCIIONB3YETCS B JAbHEHINEM JJIS CBeAeHN S OalaHca IO CETEBBIM OPraHH3aI[HIM,
AO-sHepro B ienoM, MPCK, OCK KEBC PO>>.
3aganue.
AKT 0 COCTaBJIEHHH DaJIaHCA JIEKT pPHIECKO SJHEPIHH HA MOJACT AHI[HHA
B coorBerctBun ¢ B P/l 34.09.101-94, mprinoxeHne 6, akT OalaHca 3IeKTPHYECKOH
SHEPIHH Ha ITOCTAaHI[HH COCTABIIIETCS ITO CeIyIoIei (popmMe.

NOKYMEHT NMOoAaAnncAH
SNEKTPOHHOWM NOANUCHLIO {T
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 _ -
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBeHa '1CCKOH SHCPIHH Ha IIOACTAaHIIHH
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(HaHMeHOBaHHe o7 CTAaHL[HH)

OcHoBaHHe: [IpHKa3 oT No

KomuccHus B cocTage:

IIpencenarens

YlieHBI

HacTtosmpin axKT cOCTaBIIeH B TOM, 4YTO 3a Mecsry 20 T IIpHEM,
OTJaya, OTIIYCK C IINMH ITOACTAHI[MH, IIOTpeOleHHe Ha COOCTBEHHBIE, XO3SHICTBEHHBIE H
ITPON3BOJICTBEHHBIE HYKIBI CIIEAYIOIIHE:

N Homepa HarmmveHoBaH IIoxazanne Pasnoc | Koaddu | Komuect | Ilpum
He CUETYHKOB Th . BO e-
II.II| CYETYHKOB, oOkexkTOBR |HaOul-| HaO4 | Imoka- IIHEHT | B3JIEKTPO- | HAHUIE
YCTAaHOBIIEHH yuera 'O yHcia l-ro 3aHHH | CUETUHK | PHEpPrHH,
BIX TEKVILEr | 4YHCIa | CUETYH OB VUTEHHOH
OHeproHal- O MecsIila | HCTeKIII . CUETUHKO
30POM ero KOB 3a M
Mecsdlla | MecHil THIC.KBT:
q
2 3 4 5 6 7 8 9

[. IIpueM 3neKTpHYeCKON SHEPTHH

Bcero no pasgeny 1

II. Pacxoa Ha cOOCTBEHHBIE HYIKIBI

Bcero 1o paszey II

[1I. Pacxox Ha XO3SHCTBEHHBIE HY KB

IV. Pacxox Ha IipOH3BOACTBEHHEIE HYKIBI

Bcero 1o pasgeny IV

V. OTIIycK nmotpeOHTENIM
Bcero no pasgeny V

VI1.Orgaya 31eKTpHYeCKOH 3HEPTHH

Bceero mo pasgeny VI

VIII JlomycTumMelit HeGanaHe (popmymna (2)) , %
[X bamaHc 3neKTpO3HEPruH Ha ITOCTAHI[HH

1. ITocTyrmno Ha nmHBI Beero (1)
2. Orpayva ¢ nmH [1C apyrim AO 1 emexHbIM CO (VI)

i ST A Y U S S i | TT
AOKYMEHT NMogrmmCAH
SNEKTPOHHOW NOAMUCHIO 1ctanimm, Beero (11 + VII)
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 M (HI + IV + V)
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa

) ThIC. KBT .4 , %
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DakTHyeckHii HeOaTaHC Ha TMOACTAHI[HMH IIPEBBIMNAeT (He IIPeBBINIAECT) JOITYCTHMBIH
HeOaIaHC AIIEKTPO3SHEPTHH (HYKHOE ITOJYEPKHYT).

[IpencemaTens KOMHCCHH

Y1eHBI KOMHCCHH

[IpencraBuTEed SHEPrOHAA30pPa

[ToTepHn »IeKTpHYECKOH SHEPrHH B H3MEPHTEIBHBIX TpaHC(OpMaropax H CYeTYHKaX
ITPSIMOTO BKITFOUEHH S

[loTepn B H3MEpPHTEIBHBIX TpaHCPOpPMATOpaxX TOKAa M HAIIPSKEHHS ITPHHHMAIOTCS B
COOTBETCTBHI C JJaHHBIMH 3aBOJIOB-H3T OTOBHUTEIIEH,

[Torepn B Tpex ogHOo(pa3zHeIX TH NMpHHHMAaIOTCSA paBHBIMH ITOTEPSIM B OJTHOM TpeX(azHOM
TH.

IloTepn snexkrposHeprud B T'T HanpsxeHneM 0.4 kB npuHmMaroTcs paBHeEIMH 0,05 THIC.
kBTr*wrom Ha ogHY (a3y.

Ilotepn snexrposHeprun B 1T u TH BKMmOYyaror ImorepH B CUETUHKAX, BXOMSIIMX B
COCTaB H3MEPHUTEIBLHBIX KOMILIIEKCOB.

IIoTepH 3JIEKTPOSHEPIHH B 3JIEKTPHYECKHX CUYETUYHKAX IpsAMOro BKIroueHHS 0,22-0,66
KB

IIPHUHHMAIOTCSI B COOTBETCTBHH CO CIEAVIOIMMH JaHHBIMH, KBT*4u B rog Ha OIHH
CUETYHNK:

* oHO(pa3HBI, HHIYKITHOHHBII — 18,4

* TpexX(pazHbIH, HHIYKIIHOHHBII — 92,0;

* OHO(a3HBIH, 3TTeKTPOHHBIH — 21,9;

* TpexX(as3HbIH, 3IeKTPOHHBIH — 73,6.

Bonpocsl 1o TeopeTHYECKOH YACTH 3aHATHA

1. IIoICHHTB OTKY[a IIOJIYYArOTCS COCTABILIIONIHE OalaHca 3JIeKTPHYECKOH SHEPrHH Ha
IO CTAHI[HH

2. YT0 HeoOXO MO 3HATh JJII OLIEHKH (paKTHYeCcKOoro HebanaHca?

3. Uto HeoOXOAMMO 3HATE JJIS OLIEHKH JOITYCTHMOro HebamaHca HebanaHca?

4. Yro cnexyeT NMpeAIIpHHATE, eClIH (paKTHYeCKHH HeOalaHC oKa3ajcs OOIIbIIIe

IIpakTH4eckoe 3ansaTrue Ne 5
Pacyer Harpysku H3MepHT eJIbHBIX TPAHCHOPMATOPOB TOKA
IleJib:
—  HM3yuuTh MarepHan HacTOSIIIX METOIMYECKHX YKa3aHHH,

Teopurnyeckass 4acrThb.

Br10op TpaHcopMaTOpoB TOKa AA 3eKkTpocuyeTuyrKka 0,4xB

YUer 3MeKTPOsHEPIHH ¢ IIoTpednsgeMbIM TOKOM Oormee 100A BEIMTOMHSIETCS CUETUHKAMI
TpaHC(POPMATOPHOIO BKIIFOYEHHS, KOTOPHIE ITOAKIIOYAKOTCS K H3MEPSAeMOH Harpyske uepes
H3MEPHTEIIbHbIE TPaHCPOpPMaTOPhl. PAacCCMOTPHM OCHOBHEIE XapaKTePHCTHKH TPaHC(pOpMaTOpOB
TOKa.

KoadgduimpieHr tpancopMalimu ciieayer BRIOHpPaTh IO PAcYETHOH HAarpy3Ke C YIETOM
paboTel B aBapHitHOM pexumMe. CormacHo IIYD momyckaeTcs IMpHMeHeHHe TpaHC(OPMaTOpPOB
TOKA C 3aBBIIIEHHBIM KO3() (PHI[HEHTOM TPaHC(hOPMAaI[HH.

JlommyckaeTcs IMpHMeHeHHe TpaHC(OpMaTOPOB TOKa C 3aBBIMIEHHBIM KO3((HIHEHTOM
TpaHcopMaIHH (IT0 YCIOBHSIM 3JIEKTPOAHHAMHYECKOH H TEPMHYECKOH CTOMKOCTH HJIH 3aIlHThI
INMH), €CIIH IIPH MAKCHMAJIbHOH Harpy3Ke IIPHCOEAHHEHHSI TOK BO BTOPHYHOH OOMOTKE

AOCKYMEHT TNOANVCGAH Hee 40 % HOMIHAILHOTO TOKA CUETUIKA. a IIDI
SNEKTPOHHOM NOANUCHIO J » a TIp
Ceprudiukar: 12000002A633E3D113AD425EB50002000002A6 0.
Bnaneneu: Liebayxoea TarbaHa AnekcaHaposxa _]EﬁDEEIHI[H ITO EBI@DP}" TpElHC(l)DpMﬂTGpGE TOKA.

DPMAaI[HH HYKHO CYHTaTh TOT TpaHc(opMaTop
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TOKa, Y KOTOoporo IipH 25%-HOH pacueTHOH ITPHCOETHHSIEMOH Harpyske (B HOPMaIbHOM
peXHMe) TOK BO BTOPHYHOI 00MOTKe OyieT MeHee 10% HOMHHAIbHOIO TOKA CUETYHKA.

TpanchopmaTop ToOKa IpeJHa3HAYEH IS YMeHBIIEHHS BeJIMYHHBL H3MEPSIEMOro TOKa H
IIPUBEAECHUS €ro K CTaHJapTHOMY JHana3oHy. Kak IIpaBIiIOo, TOK TIpeoOpasyercsa K
CTaHJapTHOMY 3HaueHHIO 5 A (pexke -1 Aumi 10 A).

Ene omHHM HazHaueHHEM TPaHC()OPMATOPOB TOKA SBIISETCS CO3JaHHE IajlbBaHHYECKOMH
PasBA3KH MEKIY H3MEPSIEMOH H H3MEPHTETLHOH I[ETTSIMI.

[IpHHITHIT JAeHCTBHS JaHHBIX YCTPOHCTB JOBOIBHO ITPOCTOH. Ilo rmepBHYHOH OOMOTKE
TpaHc(opMaTopa, BKIOYEHHOH ITOCIIENOBATENIEHO, ITPOTEKaeT (Pa30BBIN TOK Harpy3KH. 3a cyeT
3TOTO0 BO3HHKAeT 3JIEKTPOMAarHHMTHAas HHIVKI[HS, CcO3[arolasi TOK BO BTOPHYHON OOMOTKE
YCTPOHCTBA. B 3Ty ke OOMOTKY OCYIIECTBIISETCS BKIIFOYEHHE TOKOBOH KaTYIIKH TPexX(a3HOro
3JIEKTPOCUETUHKA.

BoOITpoCHI:
CIIETIHH{ pacyeTHBIH (KOMMepUECKHI) SIIEKTPOSHEPIHH (pacueTHBIH CUETYHK)
Touka H3MepeHHA SIeKTPO3HEPIrHH
Touka ydyera 3IeKTpOsSHEPrHH
Touka ITOCTAaBKH 3IeKTPO3HEPI HA
Touka KOMMEPYECKOI'O YUeTa 3IeKTPO3HEPIHA
Tapud Ha AIEeKTPOSHEPTHIO OJHOCTABOYHEII (OJHOCTaBOYHEI TapH())
Tapu@ Ha 3IeKTPOSHEPTHIO IBYXCTAaBOYHEIH (JIBYXCTABOYHEIH TapH()
Tapud Ha 3IeKTPO3HEPTHIO ABYXCTAaBOYHO- TH(PepeHIITHPOBAHHEIH IT0 30HAM CYTOK

(;[BychaBm{Hﬂ H(PpepeHITHPOBAaHHLIH TapH())

*-.]CI‘.UI-PUJM'—

IIpakTHYecKoe 3aHATHe N26.
PaccraHOBKa CpeZICTB yUeTa Ha ITOACTaHL[HH
IHeab: M3yunrh MaTepHaa HACTOSIIMX METONHMYECKHX VKa3aHHI, OTBETHTh Ha IIOCTABJIEHHBIE
BOIIPOCHI ITIO0 TeéMaM H HAaHTH COOTBETCTBVIOIIHE OITPEAEIEHHS IPHBEAEHHBIX TEPMHHOB C
HCITOIIB30BaHHEM HOPMATHBHOH JOKYMEHTAIHH.

TeopurHueckas 4acThb.

OCHOBHBIM HOPMAaTHBHBIM JOKYMEHTOM, PErTIaMEHTHPVYIOIIHM VUET SIeKTPO3HEPIHH B
Poccriickon Qepepaliii, SBISIIOTCS IIpaBiia yyera ajIeKTpHYEeCKOH SHEPruH. Kpome 3Toro, B
OTJAEIPHBEIX perHoHax PX@ Q19 OTACIBHBIX  KaTeropwmil  IIOTPEOHTENIEH  BBIITYIIEHBI
IOTOJIHUTEILHEIE HHCTPYKIHH, YTOYHSIOIIHE OOIIMEPOCCHIICKHE HOPMBI ITPHMEHHTEIIFHO K
MECTHBIM yCIOBHSM. Hamprmep, B . MockBe aefcTByeT MHCTPYKIIMS IO IIPOEKTHPOBAHHIO
y4yeTa 3IeKTPOIOTpeSIe s B KIIBIX H OOINeCTBEHHBIX 34aHHIX PM-2559.

JIITsT OMHO3HAYHOTO TOJIIKOBAHHS HOPMATHBHBIX TPeOOBAaHHUI II0 VUETY 3JIEKTPOSHEPIHH, B
PM-2559 npuBeeHa HIDKECIIEIVIOIIAS TEPMHHOIOTHSI.

[ToTpeburent SMEKTPHUYECKON SHEPIHHM - OpraHH3aIs, VUpekKIAcHIE, TEPPHTOPHAIBHO
000COONMEHHBIH 1IeX, OOBEKT, IUIOINAAKA, CTPOEHHE, KBapTHpa H T.II., IIPHCOSJHHEHHEBIE K
BIIEKTPHYECKHM CETSIM M HCIIONB3YIOIHE SHEPrHI0 C ITOMOINBIO HMEIOI[HXCS ITPHEMHHKOB
3JIEKTPHYECKOH SHEPTHH.

AOOHeHT - II0TPeOHTEE, HEIIOCPEACTBEHHO  IIPHCOSAHHEHHBIL K CeTsIM
AOKYMEHT NOANMCAH c Heil Tpamn 6alIaHCOBOIT ITPHHAIIEKHOCTH
SNEKTPOHHOW NOANUCLIO | Tpariily - 1p -

Ceptudbidkar: - 12000002A633E3D 113AD425FB50002000002A6 b30BAHHA S3JICKTPHYCCKOH SHEPIHEH KOTOPOI'O
Bnapgeneu: LeGayxosa TaTeAHal/AnekcanapoeHa o OpraHH3aIIl C HGTpEﬁHTEJIEM HIIIT €Io
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BEIIIIECTOSIIEN OpraHu3aiiier. /s OBITOBBIX IMOTPeOHTENIEH - KBAapTHPa, CTPOESHHE MM IPVINIa
TEPPHTOPHAIIEHO OOBEAHHEHHEIX CTPOSHHH JIHYHOH COOCTBEHHOCTH.

['panuiia GanaHCOBOH IIPHHAUIEKHOCTH - TOUKA pasjeia SIeKTPHUYECKOH CETH MEKIY
SHEProCHAOKAKOINEH  OpraHM3alpied M abOHEHTOM, OIpeaeinsgseMas 1o  OalaHCOBOH
ITPHHAJIE KHOCTH 3IEKTPHYECKOH CETH.

Touka yueTa pacxoja 3MeKTPOIHEPTHH - TOUKA CXeMBbI 3JIEKTPOCHAOKEHHS, B KOTOPOH C
ITOMOIIBI0 H3MEPHTEIBFHOTO ITpHOOopa (pacuyeTHOro cYeTYHKa, CHCTEMBI yyeTa H T.II.) FIIH HHBIM
METOIOM OIIPeJeIISIOTCS 3HAUEHHS PacXomOB JIMEKTPHUYECKOH HSHEPrHH M MOIIHOCTH,
HCIIOIIb3YEMBIE ITPH KOMMEPUECKHX pacueTax. ToukKa yuyeTa COOTBETCTBYET I'PaHHIE OallaHCOBOH
ITPHHAJJIE KHOCTH SIEKTPHYECKOH CETH.

PacueTHBIH ITpHOOp y4ueTa - IPHOOP yueTa, CHCTEMAa YYeTa Ha OCHOBAHHMH IIOKAa3aHHI
KOTOPOrO B TOYKE VYUyeTa ONpedellIeTCS pPacXoJl SIeKTPHYECKOH SHeprHH aOOHEHTOM
(cyOabOOHEHTOM), MO Ie Kall el oIrIaTe.

KOHTpPOJBHEIN NMPpHOOP yueTa - NMpHOOp yueTa, Ha OCHOBAHHH ITOKa3aHMII KOTOPOro B
MAaHHONH TOYKE CETH OIpPeJesIeTCS PacXold ASIEKTPHYECKOH 5SHEPrHH, HCIIONb3YEMOM IS
KOHTPOJISL.

[IprcoeauHeHHass MOIITHOCTE ITOTPEOHTENS - CYMMapHast MOII[HOCTh IIPHCOEIHHEHHBIX K
AIEKTPHYECKOH CETH TPaHC()OPMATOPOB ITOTPEOHTENS, ITPeoOpa3yIONMX 3HEPrHIO Ha padouee
(HETIOCPEACTBEHHO IIMTAIOM[Ee TOKOIPHEMHHKH) HaIlpsDKeHHe, MW 3JIeKTPOJBHIaTelIeH
HanmpsoxkeHHeM BeIte 1000 B.

B Tex cioyyasx, Korja IMHTaHHE SIIEKTPOYCTAHOBOK ITOTpeOHTeNneH ITPOH3BOJUTCS OT
TpaHC(POPMATOPOB HIIM HH3KOBOIBTHBIX CeTell SHeprocHaOXkarollleH OpraHH3allHH, 3a
IIPUCOEAHHEHHYIO MOIIHOCTE ITOTPEOHUTENS IIPHHUMAETCS PaspellleHHas K HCIIOIb30BAaHHIO
MOII[HOCTh, pa3Mep KOTOPOH VCTAHABIMBACTCS SHEProCHAOXAKOIEH OpraHM3alfued U
YKa3bIBAETCS B JIOTOBOPE Ha OTITYCK 3JIEKT PHYECKOH SHEPIHH.

Ha ocHOBaHMN YyKa3aHHBIX BEIIIlE HOPMATHBHBIX JOKYMEHTOB OCHOBHEIE ITPHHI[HIILI
OPraHM3aIiH YUeTa 3JIeKTPOIHEPTHH B KUIIBIX 3JaHISIX, 3aKIIFOUYAIOTCS B CIIEAYIOII[EM:

1. Jlma ydera SIEKTPOSHEPTHH JOJDKHBI HCIIONB30BAaThCS CPeACTBA H3MEPEHHH, THIIBI
KOTOPKIX YIBEPXKIEHEI [ occTaHgapToM PoccHH M BHECEHEI B | OCYIapCTBEHHEBIN PEECTP CPELCTB
H3MepeHHH. [lepedyeHp THITOB CUETYHKOB, HCIIOIB3YEMBIX IS PACUETOB 3a SIEKTPOIHEPTHIO H
ITPHHHUMAEMBIX Ha OalaHC, YCTaHABIHBAETCS SHEPrOCHAOKAIOIIEH OpraHH3aI[HEH.

2. B mpoekTe 3J1eKTpooOOpPYAOBAHHS HaA ITPHHI[HITHAILHOH 3JIEKTPHYECKOH CXeMe I
KaxJioro abOHEHTa JOIDKHBI IIPHBOINTHECS CIESAVIOIHE JAaHHBIE. IT0 KaTETOPHH HaJeKHOCTH
AIEKTPOCHAOKeHHI, 00 YCTaHOBIIEHHBIX MOIIHOCTSX, PaCYETHBIX Harpy3kax H Ko3(HI[HeHTaxX
PEAKTHBHOH HArpyskKH. EciM B cocraBe IOTpPeOHTEIS HMEIOTCS HarpysKH, OTHOCSIIHECS K
Pa3sHBEIM TapH(HKAIIMOHHBIM TPYIIIaM, TO 3TH JaHHBIe TaKKe JOIKHBI OBITh IIPHBEJICHEI B
ITPOEKTE.

3. I'panmia paszgena OajlaHCOBOHM  IIPHHAMJICKHOCTH M SKCINIyaTal[HOHHOH
OTBETCTBEHHOCTH, KaK IIPaBIIIO, JOIKHA YCTaHABIMBATHCSA Ha BBOJIE B 3[aHIe Ha HAKOHEUHHKAX
ITHTAIONIIX KadelleH.

4. llpp ImMTAaHHM HArpy30K JKIWIOrO JOMa OT BCTPOEHHOH MM IIPHCTPOEHHOH
TpaHcopMaTopHOH roacTaHipy (T1I), rpanmIia pa3gena ¢ sHeprocHaOKaromeH opraHH3alHen
OINMPENEISIETCS.  IIPOEKTHOH  OpraHM3alfiel  II0  COITIaCOBAHMIO C  3aKa3sUYHKOM M
SHEProcHaOKaroIleH OpraHH3aIie.

5. Ecnmm B 3gaHHM pacIIONIOKEHO HECKOJBKO IOTpeOuTelneH, O0O0OCOOIEHHBIX B
AIMHHHCTPATHBHO XO3SICTBEHHOM OTHOIIEHHH, TO HA KaKIOro ITOTpeOHTENIS, B TOM YHCIIE
apeHIaTopa, BO3NararoTcs o0s3aHHOCTH aOOHEHTA.

6. Bce BHOBB CTPOAIINICCA H PCKOHCTPYHPYCMBIC OOMd, KdK IIPABIUIO, JOIZKHBI

[JOKYMEHT NOANMMUCAH
SNEKTPOHHOM NOAMVCHIO [AMH VydeTa SiekTpornorpebneHns (ACYD)

Ceptudhikar: - 12000002A633E3D113AD425FB50002000002A6
Bnapeneu; Lebayxora Tatbada AnexkcaHopoBHa JIAHHPOBKSC KBAPTHP AHIIBIX JOMOB H HENHIIBIX

pa3paloTKy IIPOeKTa 3SIEeKTPooOOpYIOBAaHH A
45

Nencreutened: ¢ 20.08.2021 no 20.08.2022



KBAPTHPEL IIH HCKHIOIO ITOMCIICHHMA, ITPCABAPHTCIIBHO IIOIIVHHE TCXHHYCCKIIC YCIIOBHA IIO
OPraHi3allHH Y4YCTa, PAa3pPpCIICHIIC Hd HCIIOIIB30BAHHE 3JICKTPOSHEPIHH AJIA TCPMHYCCKHX I[elleH
H pa3pcHOICHHE Ha ITPHCOCIHHCHHE MOIITHOCTH B BHEPI‘DCHﬂﬁI&{ﬂIDH_[Eﬁ OpPraHH3allHI.

3aganme

M3yuuTh MaTepHal HacTOSIIHX METOMHYECKHX VKa3aHHi, OTBETHTHL Ha ITOCTABIIEHHEIE
BOIIPOCHI ITIO0 TeéMaM H HaHTH COOTBETCTBVIOIIHE OITPEAEIeHHS IPHBEAEHHBIX TEPMHHOB C
HCITOIB30BAHHEM HOPMATHBHOH JOKYMEHTAI[HH.

PesynbTarel paboTHl OPOPMHTE B ITMCEMEHHOM BHJIE H IIePeJaTh IIPEIOAaBaTEIIO.

1. OpraHsl rocy1apCTBEHHOIO PETYIIHPOBAHHS H KOHTPOJIA B AIIEKTPOIHEPreTHKE

B coorBercTBHH ¢ (elepalbHEIM 3aKOHOM «OO0 3JIeKTPO3HEPreTHKE» IOCYAapCcTBEHHOE
PETYIINPOBAHHE M KOHTPOJb B 3JIEKTPO3SHEPTETHKE OCYILECTBILIIOT 1IpaBUTENLCTBO POCCHIICKOH
Depnepaini, (eaepaabHble OpraHbl HCIIOIHHTEIBHOH BIACTH H OPraHbl HCITOJIHHTEJIbHOH BIACTH
cyOopekTOB Poccmrickon @expecpaimin. Ha vypoeHe IlpaBurenbcrBa PO rocymgapcTBEHHOE
PETYIIHNPOBAHHE MEKTPOSHEPT ETHKH OCYILECTBIISIOT:

* [IpaBHTENLCTBEHHAS KOMHCCHS IO BOIIPOCAM TOILIMBHO-3HEPreTHYECKOr0 KOMITIIEKCA,
BOCITPOH3BOCTBAa MHHEPAIIBHO-CHIPhEBOH 0a3bl H ITOBHIIIEHHS SHEPreTHIeCKOH 3(P(peKTHBHOCTH
5KOHOMHKH,

* [IpaBUTEIL CTREHHAS KOMICCHS ITO BOITPOCAM Pa3BUTHA 3IIEKTPOIHEPTETHKH U

* [IpaBHTEIBCTBEHHASA KOMMCCHS IO OOECIIEUEHHIO Oe30IIaCHOCTH 3JIeKTPOCHAOKEHIS
((bemepanbHBIH TA0).

Ha  ypoBHe  (eaepalbHBIX  OpPraHOB  HCIIOIHHTEIBHOH  BIIACTH  OpPraHaMH
TOCYIAPCTBEHHOI'O PETYVIIMPOBAHHS B 3IIEKTPOIHEPTETHKE SBJISFOTCS:

* MuHHCcTepcTBO 3HepreTHKH Poccriickon @epepariim (MuusHepro Poccrm)

* MIHIICTEPCTBO 3KOHOMHYECKOT'O Pa3BHTHA Poccuiickon Denepaliim
(MHH3KOHOMpa3BHTHS PoccHin)

» OeepanbHasg aHTHMOHOIIOIEHA cirykOa (DAC Pocchn)

» OepepanbHasi coyx0a 1o TapudaM (OCT Poccrm).

Bonpocsl

1. CyeTyHK pacyeTHBIN (KOMMEPUYECKHI) SJIEKTPO3HEPTHH (pacyeTHBIH CYSTYHK )

Touka H3MepeHHS SIIeKTPO3HEPIHH

Touka y4eTa 3JeKTpOHEPT HH

Touka mocTaBKH 3IeKTPO3HEPTr HH

Touka KOMMepUYeCKOro yueTa 3JIeKTPO3HEPTHH

Tapud Ha 3MeKTPO3HEPTHIO OJHOCTAaBOYHBIH (OJHOCTaBOUYHBIH TapH()

Tapud Ha 3MEeKTPOIHEPTHIO IBYXCTAaBOYHEI (JIBYXCTABOYHEII TapH])

© N ok WD

Tapud Ha >IEKTPO’HEPIHIO JABYXCTABOYHO-IH((EPeHIMPOBAHHEIN II0 30HAM

CYTOK (JIBYXCTaBOYHO-H(P(PepeHIITHPOBAaHHBII TapH()

IIpakTn4ieckoe sansarue No'/
PacueT xonH4ecTBa MepeJaHHOH IEKTPOIHEPIHH ITPH HECOBITAAEHHH TOYKH yyeTa H T'PaHHIIBI

= el h |

NOKYMEHT MNOAMMUCAH

SNEKTPOHHOW NMOANMNMUCEIO HECKHX VKa3aHHHM, OTBCTHTL Hd ITOCTABJIICHHBIC

Ceptudmkar, 12000002A633E3D113AD425FB50002000002A6 Ile OINpedeNeHHS IIPHBEICHHBIX TEPMHHOB C
Bnapeneuy; lebayxoea TateaHa AnekcaHgpoeHa
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(DGPMHP}'EMBIE KOMIIETCHIIHN .

HMHupekc O opMyIIHPOBKA:

[IK-2 Crioco0eH aHaIM3HPOBATh PEKUMBI PadOTEI CHCTEM SIEKTPOCHAOKEHHS
OOBEKTOB

HMumukatopel | M-3mx2  OOecrieunBaeTr  3aJJaHHBIE  TMapaMETPhl  PEXIMMa  CHCTEMBI
ITOCTIDKEHHS | 3IIEKTPOCHAOKEeHH ST 0O0BbeKTa
KOMITET €HI[HIT

3HaHHA U YMeHH S, IPHOOpeTaeMble CTYJEHTOM B Pe3yJIbTaTe 0CBOEHHSA TEMbI
3HATh: TEXHOIOTHH VIETA SIEKTPOSHEPTHH, Ha3HaYeHHe, BUABL H PyHKIHN cHeteM ACKVY 3,
¥YMeTh: YCTaHABIMBATh OOIMHOCTE M PASIHYHS CHCTEM BJIEKTPOSHEPTeTHKH M IIPHMEHSIEMOTO
000pYyAOBAaHHA ¢ LIETBIO (DOPMHPOBAHHS YCIIOBHH JJI9 ITIOHHMaHHA ITyTeH sHeprocOepekKeHHI H
TTOBBIIIEHH S 3HEPr o3 (peKTHBHOCTH.

Buagerb: HaBeIKaMH OOeCIIEUeHHS ITAPaAMETPOB PEXHMA CHCTEMBI IEKTPOCHAOKEHH
o0BbeKTa

OcHOBHbIe MNOHATHA: Oe3M0roBOpHOe IMOTpebileHHe, Oe3ydyeTHOe IOTpelIIeHHE,
HEYUTEHHOE TIIOTPelJIEHHE BIEKTPOSHEPIHHM H  IOTpeOlleHHe TIIPH  OTCYICTBHH CPelCTB

H3MEPEHHH.
Teopurnyeckas 4acrb.
besgorogopHoe  morpedsieHHe —  IOTpeOJIEeHHE  BIEKTPHYECKOH — SHEPrHH,

OCVIIECTBIISIEMOE ITOTPeOHTENNEM B OTCYTCTBHE 3aKIIOUYEHHOTO B YCTAHOBJIEHHOM IIOPSIIKE
JIOroBOpa 3HeprocHaOkeHHs (KYIUIH-ITPOJaKH IeKTPHYSCKOH SHEPIHH) H (HIIM) ITOCPeJCTBOM
SHEProOIPHHUMAIOIINX VCTPOHCTB, TIPHCOSAHMHEHHBIX K BJIEKTPHYECKOH CETH CETEBOH
OpraHM3aIlMi ¢ HapYIIEHHEM YCTAHOBIEHHOIO ITOPSAKA TEXHOJIOTHMYECKOI'O ITPHCOEIMHEHHS
SHEPrOIMPHHIMAIOIINX YCTPOHCTB FOPHAHYECKNX H (DH3HYECKHX JIHI[ K AIIEKTPHYECKHM CETSIM.

be3zyuyeTHoe moTped/ieHHe — IOTPeONNeHHe BIeKTPHYECKOH SHEPrHH ITPH HAaIYHH
3aKIIIOYEHHOIO B YCTAHOBJIEHHOM IIOPSZIKE JOrOBOpa SHeprocHaOKeHHS (KYIUIH-IIPOJaKH
AIEKTPHYECKOH 3HEPIHH ), HO ¢ HAPYIIEHHEM CO CTOPOHBI ITOTPeOHTENISL, Ha KOTOPOro BO3IIOKEHA
O0SI3aHHOCTH IO OOECIIEYEHHIO IETTOCTHOCTH H COXPAHHOCTH PACUETHOIO CPEJICTBA HM3MEPEHH,
YCIIOBHH YKa3aHHOI'O JOIOBOpa O IIOPSIKE OCYINECTBIIEHHMS H3MEPEHHH 3IIEKTPO3HEPIHH.
HapyieHrneM yCIOBHI O IOPSIKE OCYII[ECTRIEHH S H3MEPEHHH SIIEKTPOIHEPTHH SBJISETCSA B TOM
YHCJIE, BMEINATEIILCTBO B PpaldoTy CpeicTBa H3MEPEeHHS HIIM HapyIIEHHEe YCTaHOBIEHHBIX
JIOTOBOPOM CPOKOB JUISI H3BEIIeHHS 00 OTCYTCTBHH (HEHCIIPAaBHOCTH) CpeflcTBa HM3MEHEHHS, a
TaKKe HHBIE JEHCTBHS, IIPHBEJIINE K HCKaKEHHIO JAaHHBIX O (DAKTHYECKOM OOBEMeE
ITOTPeOJIEHHOMN 3JIEKTPHYECKOH SHEPIHI.

HeyureHHoe noTpedieHHe JIeKTPO3HEPTHH — ITOTPeOlIeHHe 3JIeKTPHYECKOH SHEPIHH B
cIIydasix 0e30roBOpHOIO H (Him) 0e3y4eTHOr O ITOTPeOIeHHS SIIeKTPO3HEPTHH.

IloTpedJiene NpH OTCYTCTBHH CPeACTB H3MepeHMH — IOTpeOlIeHHe 3IIeKTPHYECKOH
SHEPIHH B OTCYTCTBHE COOTBETCTBVIOIIHX YCTAHOBJIEHHBIM TPEOOBAHHSAM CPEACTB H3MEPEHHI C
IIPUMEHEHHEM II0 COITIAIIEHHIO MeEXAY TIMOoTpedHuTeneM, TapaHTHPYIOIIHM ITOCTABIIHKOM
(PHeprocOBITOBOH OpraHH3aIHel) H CeTeBOH OpraHH3allHEeH.

MetoabI pacuera:

— IIO CPEIHECTATHCTHYECKOMY ITOTPEOIIEHHIO 3IIEKTPHYECKONH SHEPTHH,

— II0 THIIOBOMY CYTOYHOMY I'Pa(pHKy Harpy3KH, PaHEE COITIaCOBAHHOMY

—  3aHHTEPECOBAHHBIMI CTOPOHAMIL,

—  TIO YHCITY YaCOB HCIIOJIb30BaHU S H BEJIMUIHE MOII[HOCTH,

— B 3aBHCHMOCTH OT BHJIa HEHCIIPABHOCTH Y4eTa 3NEeKTPHYECKOH SHEPIHH,

— T0  VCTAHORTEHHONW  MOTTHOCTH  3IeKTPOIPHEMHHKOB HJIH II0  JOTOBOPHOMY
NOKYMEHT MNOAMNUCAH

SNEKTPOHHOW NMOanN1chLIO OB HGTpEﬁHEI—HIH BHEEIPIHEGKGﬁ SHCPI'HIH.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa
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HpH JTOM B 3aBHCHMOCTH OT IIPHYIHEL, BBI3BABIIIEH HCYUTCHHOC HOTpEﬁHEHHE HINT
HGTPE@HEHIIE: IIPpH OTCYICTBHH CPCIACTB H3MCPCHHA, IIPHMCHAIOTCHA CIICAYIOIIHS MCETOIBI

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

H ITOTpeOHTeNel 3IeKTPHYeCKON SHEPrHH, YbS IPHCOEJHHEHHAS MOIIHOCTh HE ITPEBBIIIAET 25
KB*A, IpHMeHSFOTCS CIeAYIOIHEe MeTOABI pacyeTa B IOPSAKe IIPHOPHTETA:

— METOJI ITO CPpeIHECTaTHCTHYECKOMY ITOTPeOIIeHHIO SIIeKTPHYECKOH SHEPT HIHL,

— METOJ IIO0 YHCIIY YacOB HCIIOJIb30BAaHHS MaKCHMyMa Harpy3KH H BeJIHYHHE

MOIIHOCTH,
— METOJ, IO THIIOBOMY CYTOYHOMY I'paHKy Harpy3kH, paHee COIrJIaCOBAHHOMY

CTOPOHAMH,
0) IIpu morpebineHHH B OTCYICTBHE CPEIACTB H3MEPEHHH IS IIOTpeOHTEeNeH —

rpaxiaH H TIOTpeOHTEeIeH HSIEeKTPHYECKOH SHEPIHH, 4YbsS IPHCOEAHHEHHAs MOIIHOCTh HE
npeBbplnacT 25 KkB*A, mpHMeHsSeTcd pacyeT II0 CpeJHeCTaTHCTHYECKOMY ITOTPeOIeHHIO
3JIEKTPOSHEPTHH, a B CIIydyae OTCYTCTBHSA CTAaTHCTHYECKHX JAHHBIX pacyeT IIPOH3BOIHTICS IIO
HOMHHAJIbHBIM MOIITHOCTSIM  BJIEKTPOIIPHEMHHKOB M YHCIY YacOB HCIIOIB30BAHMS HTHX

MOIITHOCTEH.

B) [IpH yCTaHOBJIEHHMH BHAA HEHCIIPABHOCTH IIPpHOOpa y4yeTa ITPHMEHSIOTCSI METO/bI
B 3aBHCHMOCTH OT BHJa HEHCIIPABHOCTH YYeTa 3JEKTPHYSCKOH SHEPTHH, B TOM YHCIIE:

T) HckaxkeHHe CXeMBI BKIIFOUeHH S IIPHOOPOB YUETA,

) Mcnonp30BaHHE 3aHHKEHHOIO 3HAauyeHHS Koa((HIIHEeHTa IlepecyeTa IIpH
ITPABIUILHOH CXeMe BKIIFOUEHHS CUeTYHKA,

e) YBEJIMYEHHBIE TIOTEPH HAIIPSDKEHHS B THHHH coeqmHeHHs T H-cueTunka.

2) [Ipn Ge3yyeTHOM ITOTPEOIIEHHH ITPHMEHSETCS METOJ pacueTa IO YCTaHOBJIECHHOMH

MOII[HOCTH 3JIeKTPOIPHEMHHKOB WM JOIOBOPHOMY 3HAUEHHIO MAKCHMAIbHOH HarpyskKH H
YHCIIY YaCOB ITOTPeOIeHHU 3IIEKTPHYECKOH SHEPTHH CO JHS ITOCIEIHEN 3aMEHBI ITPHOOPOB yUeTa
W TIPOBEPKH CXEMBI HX BKIIIOUEHH S, HO He O0JIee YeM 3a CPOK, KOrja IIPOoBEpKa AOMKHa Oblia
OBITH IIPOBEJIEHA.

3) IIpu  0e3gOoroBOpHOM  ITOTPeOIeHHH  IIPUMEHSIEeTCS METOJ  pacuera II0
YCTAHOBJIIEHHOH MOII[HOCTH 3IEKTPOIPHEMHHKOB HIIM II0 JOITYCTHMOH JIJIHNTEIIBHOH TOKOBOH
HarpysKe H YHCIY 4YacOB ITOTPeOIIeHH S 3IEKTPHYECKOH SHEPIHH 3a CPOK He Oojiee Tpex JIeT.

MeToa 110 cpeHeCTATHCT HIECKOMY NMOTPedJIEHHIO

HevyureHHas sneKTpHYecKas SHEPrisd B TeKYIIEM Iofy t mim TekymeM(nx) Mecse(ax)

roja t onpeaenseTcs mo gopmyie:

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

rae W — akTHdeckoe IOTpeOIeHHe SJIeKTPHYECKOH SHEPTHH 3a MPeAbIAYLIHH TOJ II0
OTHOHMIEHHIO K TOAY t, €CIH pacyeTHBRIH TNepHoJ 1 rox WM (aKTHUeCKOe II0TpeliIeHHe
AIIEKTPOSHEPTHH 3a aHaJOTHYHBI(e) Mecsi(bl) MPeAbIAYIIErO Iojla, €CIIH PacUeTHBIH ITEPHO
HECKOIIEKO MecsIeB, KBT. U,
kep — cpeiHeErooBOH KO3(P(HUIMEHT JTUHAMUKH TTOTPeOIeHHS 3EKTPO3HEPIUH, OITPEEIIIeMbIH
110 (popMyTIE:

kcp _ Wl—] B W[—n - (2)

n-w_,

rIe  Wit-n — (akTHueckoe ITOoTpedleHHe BIeKTPHYECKOH SHEPIHH 3a IO t-n MM (aKTHYeCcKoe
TOTNAATAT A ATAETNUUACKNTT ATANTUY 23 gngnnr}[tﬂ{mﬁ(e) MEC.}]]_[(LI) roga t-n, kBT. 4.

[OKYMEHT MOAMNUCAH
INEKTPOHHOW NOAMUCHIO [, HO HE MEHEE IBYX JICT.
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6 IHHBIX 00 3IIeKTPOIOTPeGIIEHHH 3a CPOK Oonee 1
Praneneliia, et TR ANk pHARee CTAaTHCTHYECKOMY  3HAUEHHIO  IIOTPeGIIeHHA

Nencreutened: ¢ 20.08.2021 no 20.08.2022
48



SIEKTPOSHEPTHH 3a ITPeABIAVINHE pacyeTHBIE IIEPHOABI. [IpH 3TOM HeyuYTeHHas B TeKyIIeM
pPacuyeTHOM IIePHOJIE AIEKTPO3HEPTHS OIpeelIsIeTcs 110 (pOopMYyIIe:

1l
2.V,
i=] (3)
W = :
n
r1e W1 —1orpeliieHne 3IeKTPO3HEePIHH 3a 1-i1 paCUeTHBIH MEPHOT,

N — KOJIHYCSCTBO PACHCTHERIX IICPHOJOB C H3BCCTHBIM IIOT pEﬁHEHHEM.

MeToa 110 THIIOBOMY CYTOYHOMY Ipa(EKy HATPY3KH, paHee COrJIACOBAHHOMY
3aHHT epPeCOBAHHLIMI CTOPOHAMH
MeToaika MO3BOISIET BECTH pacyeT ¢ aOOHEHTaMH Ha OCHOBAaHHMH THIIOBOIO I'padHkKa
Harpy3KH, pPaHee COIJTaCOBAaHHOIO CTOPOHAMH, H 3asSBIIEHHOH MAaKCHMAalIbHOH MOIIHOCTH
Harpy3KH a0OHEHTOB.

HevyureHHas snekTpHyecKas sSHepIrus, KBT. 4, ornpeaensercs 1mo ¢opMyIIe:
12

24
pmm: . Z(kHB . kces . N . Zpt)i
W — i=1 (=1
100 ’

rae  Pmax — 3asBIeHHas MaKCHMAaJIbHas MOIIHOCTh HAarpy3KH aOOHeHTa, KBT;
Krei — KO (PHIIEHT YMeHbBINEHH S OpAHHAT I'pahHKa Harpy3KH B BRIXOJHBIE H ITpa3HHYHbIE JHH
1-T0 MecsIa (IPH OTCYTCTBHH JaHHBIX, IIPHHHMAETCS PAaBHBIM 1), OIpeiensseMbIH 110 (DOPMYIIE:

(4)

kK = —eo® (5)
WCF'_F'

re Wep sm — CPEOHECYTOUHOE TIOTPeONIEHHE SIEKTPHYECKOH SHEPIHMH B BBEIXOJHEIE

(mpa3IHHYHBIE) CYTKH, KBT. U,

Wep p — CPEAHECYTOUHOE MOTPEOIIEHIE SIIEKTPHYECKOH SHEPTHH B padoume CYTKH, KBT. 4.

Kcesi — KO3 QHIMEHT CE30HHOCTH, 0.€;

Ni — YHCIIO KaJIEHJJaPHBIX CYTOK B 1-M MeCSIIE;

P; — 3HaUeHHe aKTHBHOH Harpy3KH Ha {-H CTYIIeHH THIIOBOTO CYTOYHOIO I'paHKa Harpy3kH, %o

OT Poax.

Metoj pacyera mo YHCIY YaCOB HCIIOJIb30BAHNS H BeJIHMYHHE MOIIHOCT H
M3BecTHBI JOrOBOpHOE 3HAYeHHE MAaKCHMAIIbHOH aKTHBHOH Harpy3KH H 4YHCJIO YacOB
HCITOIIb30BAaHH I MaKCHMYyMa Harpy3KH
MeToamka ITO3BONSIET BECTH PacyeThl C ITOTPeOHTEISIMH, Y KOTOPBIX OTCYICTBYET YYeT,
HO H3BECTHBI JOTOBOPHOE 3HAYEHHE MAKCHMAJIbHOH MOIIHOCTH Harpy3KH H 4YHCIIO 4YacOB
HCITOIB30BAaHH I MaKCHMAJIbHOH HarPy3KH.
OJleKTpHYeCcKas sHeprus, KBT. 4, onpeaensgercsmo popMmyIe:

W_=F-P___ -k, -t_-T-107, (6)

VCT. OCB. oJH
rie F — »xau1as rorommagb, M2,
Pyerocs = 10 — ycTaHOBIEHHAS MOIIHOCTh HCTOYHHKOB CBETA HAa 1 KB.M OOINEH IIIOINATH,

Bt [7];
Koge = 0,3 — k03¢ pHIfpieHT 0JHOBPEMEHHOCTH BKITIOUEHH T OCBETHTEIBHEIX ITIPHOOPOB
tCB — YHCIIO YaCcOB HCIIONIb30BAHH I AIeKTPHYECKOTO OCBEIIEHH B CYTKH, U,
T —umHcITo THeH, 3a KOTOPhIe TPOH3BOJUTCS PacyueT, JTH.
an%ﬁgﬁngﬁqﬁ%ﬁﬁatim OOBITOBBIMH ITpHOOpaMH, KBT. U, ¢ y4eToM HX
Ceptucbitkar:  12000002AB33E3D113AD425FB50002000002A6 CH ONPENIEIAETCSA IO (OPMYTIE:
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n m
WBE — t:an.nn . Z(P:an.nn . Kc . Ko)i +Z(t3n.np . P:an.np)j -1 » (T)
i i=1 =l

IAe  tsppn — YHCIO YacoB PabOTHI SIEeKTPOIUIHT B CYTKH B JOMaxX C IIeHTPAIbHBIM
TelJIocHa0KeHHEM, U,

Pay nn— HOMHHAIBHAS MOIITHOCTD AIEeKTPOIUIHTEI, KBT;

K. — ko rirneHT crpoca (1714 3NeKTPOIUIHT ¢ YeTHIPhMSI KOH(] OpKaMH Ko3(] QHITHEHT
cIIpoca IIPHHHMAaeTCS PaBHEIM |, ko3 HIMeHT crmpoca I ITMT ¢ TpeMsdI KoH(popKaMH - 0,75, ¢
asymsa — 0.5) [8].

Ko — KO3((pHIIHEHT OJHOBPEMEHHOCTH Pal0OTHl KOH(OPOK OJHOH IUIHTHI C YYETOM
PETYIHPOBAHHS II0 MOIMHOCTH (JUIS 3IEeKTPOIUIHTHI ¢ YeTBIPhMSI KOH(POPKAMH KO3()(HI[HEHT
OJHOBPEMEHHOCTH ITpHHHMaeTcsA paBHBIM 0,4, xKoa(pQHIIEHT OJHOBPEMEHHOCTH I ILIHT C
TpeMs KoHpopkamu - 0,6, ¢ 1BymMa— 0.8 u ¢ ofHOIt - 1);

tsn mp — YHCIIO YACOB PAOOTHI OBITOBHIX AIIEKTPOITPHOOPOB B CYTKH, U,

T —nepHoOx BpeMeHH, 3a KOTOPBII ITPOH3BOAHTCS OoIvIaTa , JIH,

Psn np — HOMIHAIBHAsL MOIITHOCTE TipHOOpa, KBT [6];

m — KOJTHYECTBO 3NIEKTPOITPHOOPOB;

n — KOTHYECTBO eKTPOIUIHT B KBapTHPE.

CymMMapHas 37IeKTpHYecKas SHeprus, KBT. 4, onpeensercs 1o ¢ opmyie:

Woor =W +W, (8)
rle W — pacxof 3NIeKTPHYECKOH 3SHEPIHH CBETOBOH HArpPy3KOH, PacCUHTAHHBIH ITO (DOPMYIIe
(7);

W =g — noTpeGneHne 311eKTPOORITOBBIX IIPHOOPOB, pacCUHTaHHOe 110 (hopmyTie (8).

Bomnpocobl
9. CyeTyHK pacyeTHBIH (KOMMEPUYECKHH ) 3JIEKTPOSHEPIHH (pacyeTHBIH CYETYHK )

10. Touyka H3MEpPEeHHS SIIEKTPOIHEPIHH

11. Touka yyeTa 3JIeKTPO3HEPrHH

12. Touka 1mocTaBKH 3JIEKTPO3HEPrHH

13. Toyka KOMMEPYECKOIO yueTa 3IeKTPO3HEPIHA

14, TapH} Ha 3IeKTPOSHEPTHIO OJHOCTABOYHBIN (OHOCTABOYHEIH TapH ()
15. TapH} Ha AIEKTPOSHEPTHIO ABYXCTAaBOYHBIH (ABYXCTaBOYHEIH TapH())

16. Tapud Ha 53NEKTPO’HEPTHIO ABYXCTABOYHO-IH((EepPeHIMPOBAHHEIN II0 30HAM

CYTOK (JBYXCTaBOYHO-H(P(epeHIITHPOBAHHBIH TapH()
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MWHHUCTEPCTBO HAVYKHU U BEICHIET'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIEHOE
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«CEBEPO-KABKA3CKUU ®ENEPAJIBHBIA YHUBEPCUTET»

[Iaruropckwit HHCTHTYT (proman) CKOY

MeTtoanyeckue yKa3zaHHs

110 OpraHH3aIHH CaMOCTOSTEIIFHOH padoThl 00VYAIOIIHXCS
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ComepKaHHE

BeepeHie
1 OOIasg XapakTepHCTHKA CaMOCTOSTENBHOH pPadoThl OOYYarolerocsa IIpH

H3VUCHHH JHCITHITIIIHBI {{I/IBMEPEI{[IE H YUCT JJIICKTPO3HCPIHH»

2 [TnaH-rpadHK BEITOTHEHHS CaMOCTOSTEIbHOH PaOoThl
3 KOHTPOIBHEIE TOUKH M BHBI OTUETHOCTH I10 HIIM
4 MeToanueckie peKOMeHJaIlHH 10 H3YYEHHIO TEOPETHYECKOTO
MaTepHaia
3 CIIHCOK PEKOMEHIYEMOH JIMTE PATYPHI.
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BeeaeHue

CaMocrosarenbHasd pabota — TIIaHHpyeMas vueOHas, VYueOHO-HCCIIeqOBaTElbCKas,
Hay4HO-HCCIIEJOBAaTeIbCKasl padoTa CTYAEHTOB, BEIITOIIHIEMAsI BO BHEAYAHTOPHOE (ayIHTOPHOE)
BpeMd 110 3aJaHHIO M TIPH METOAHMYECKOM PYKOBOACTBE IIpernojaBarensy, HO 0e3 €ro
HEITOCPEICTBEHHOIO0 y4acTHS (IIpH YacTHYHOM HEITOCPEeACTBEHHOM YYaCTHH ITperojaBaTells,
OCTaBJLSIIOIIEM BeYINYIO POIIb 3a pa0OTOH CTYJEHTOB).

CaMocTosTelIbHAA padora CTYAeHTOB B BY3e SBIMeTCd BaKHBIM BHIOM Y4ueOHOH H
HayYHOH JEeSTEIbHOCTH CTYAEHTA.

Benyimasa 1ens opraHmzaid M ocyinecTBiIeHHs CPC goimkHa COBIAIaTh C IIEJIBEO
00VyUYeHHS CTYIEHTa — IIOATOTOBKOH OakKalaBpa C BERICIIIMM oOpa3oBaHHMeM. lIpH opraums3aipm
CPC BaXHBIM H HeOOXOJHMBIM YCIIOBHEM CTAaHOBATCSA  (DOPMHPOBAaHHE  YMEHHS
CaMOCTOSIT€JIbHOH PadOTHI IJIS IMTPHOOPETEHHS 3HAHHI, HABEIKOB H BO3MOKHOCTH OpPTraHH3aI[HI
yUeOHOH H HAYUHOH AeSTeIBHOCTH.

[{enpr0 caMOCTOSTENBFHON PaOOTHl CTYAEHTOB SBILIETCS OBNaJcHHE (PYHIaMeHTalIbHBIMH
3HAHHSMH, ITPO()eCCHOHAIIBHBIMA YMEHHSIMH H HaBBIKAMH JIESTEILHOCTH IO ITPOQHIIIO, OIBITOM
TBOPYECKOH, HCCIIEQOBATEIIBCKOH JeATelIbHOCTH. (CaMocTosATelIpHass pabora CTVYAEHTOB
CITOCOOCTBYET Pa3sBUTHIO CAMOCTOSTEIPHOCTH, OTBETCTBEHHOCTH H  OPraHH30BaHHOCTH,

TBOPYECKOr O MOAXO0/a K PeHIEHHIO IMpodineM yueGHOr o H ITpod eCCHOHAIIEHOTO YPOBHS.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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O01mas XapaKTepHUCTHKAa CaMOCTOATEJILHONH PpPadoThl 00y4YaroLIErocs

InpH H3Y4YCHHHN THCHHITI/IHHBI

«MH3 MCPCHIIC I1 YHCT JJICKTPO2HCPI'TII»

CamocTogaTenbHas  paboTa -  IDIaHHpyeMas  ydeOHas,  y4ueOHO-
HCCIIEOBaTENIbCKAs, Hay4YHO-HMCCIIEJOBaTEIIbCKAas paboTa CTYJIEHTOB,
BEITIOJIHSIEMAasl BO BHeayAUTOpHOE (ayJUTOpPHOE) BpeMs II0 3aJaHHIO0 U IpU
METOANYECKOM PYKOBOJACTBE IIpEIojapaTels, HO Oe3 €ro HENOCpPpEACTBEHHOIO
ygacTud (IIpH  dYacTHYHOM HENOCPEJACTBEHHOM y4YacTHH  IIperojaBaTellsd,
OCTaBJLIFOIIEM BEAYIIYIO pOJIb 3a pabOTOI CTYJEHTORB).

CamMocTogaTrenbHasd paboTa CTyAeHTOB B BY3e SBISETCA BaXHBIM BHIOM
y4ueOHOIl U Hay4dyHOHU JedTelbHOCTH cTyjaeHTa. (CamocTosTelbHasg pabora
CTYJACHTOB UTPaeT 3HAUUTEILHYIO POJIbL B PEUTHHIOBOM TEXHOJIOTNH 0OyueHN:I. B
CBS3HU C 3TUM, oOydeHne B B Y3e BkiIrouaeT B ceOs ABe, MpaKTHIECKH OJUHAKOBEIE
10 00OBEMY U B3aUMOBIMSHHIO 4YacTU — Mpollecca OOydUeHHSI U Ipoliecca
camooOyuenus. Iloaromy CPC gomxHa cTaTh 3(@QEKTHBHON U IeJICHAIIpaBICHHOM
paboToil cTygeHTa.

K coBpeMeHHOMY CHEHUAINCTy OOIIECTBO IPEABLABILIET JOCTaTOUHO
MUPOKUI epeueHb TpeOOBaHUIL, CPEAN KOTOPLIX HEMAJIOBAXKHOE 3HAUCHNE NMEET
HaJIM4dhe y  BRIIIYCKHUKOB  OIIPEJEJICHHBEIX  CIOCOOHOCTEN H  YMEHHH
CaMOCTOSITEIILHO IO0OBLIBaTh 3HAHU 13 pa3INYHBIX NCTOYHUKOB,
CUCTEMaTH3UPOBaTh IIOJIYYEHHYIO HHQOpPMAINIO, JaBaTh OI[€HKY KOHKPETHOII
¢uHaHCOBON curyanun. DopMHpOBaHHE TAaKOTO YMEHUS MNPOHCXOJIHUT B TCUCHIIE
BCETO Iepnoja OOydEeHUS Yepe3 yUacTHUE CTYACHTOB B IPAKTHUECKHX 3aHSITHSX,
BBIIIOJIHEHNE KOHTPOJILHBIX 3aJaHUil M TECTOB, HaAIIICAHUE KYPCOBBHIX U
BEIITYCKHBIX KBalnm(pUKAIIUOHHEIX padoT. [Ipum 3ToM camocToATenbHas paboTa
CTYJEHTOB UI'paeT PEIaroIy POJIb B X0/JIe BCero y4eOHOTO IIpoIiecca.

D.-""'-'!'!"‘.'T‘!"!"!""'!'."!" YR TFY FATRTAC TTVYNA AT YT TX "‘:n‘?}H_IECTEHEHI_I-H CPC ﬂDH}I{Ha CDEHaﬂaTB C

NOKYMEHT NoanncAaH
SNEKTPOHHOWM NOoANUCLIO -
Ceprudchukar: - 12000002A633E3D113AD425FBS0002000002A6 ol CIICIHHAJIIICTa M 6aHaHaBpa C BEICIIIIIM
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Ceptudchmkar:,  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LLlebayxoea TaTeAHa AnekcaHopoBHa

CTAaHOBATCS (POPMHUPOBAHIE YMEHHS CaAMOCTOSATEIILHON pabOTEI JJISI IIpHOOpETEeHN
3HAHUII, HAaBBIKOB ¢ BO3MOXHOCTH OpraHmM3alui YyueOHOM M Hay4YHOI
JESTEJILHOCTI.

DopMEI  CaMOCTOSTENILHON  pabOTHI  CTYAEHTOB  pa3HOOOpasHel. B
COOTBETCTBUU C paboueil MporpaMMOIl JUCIIUIUINHEL IIPEIyCMOTPEHEI CIIEAY FOIIIE
BIJIbI CAMOCTOSTEILHON pabOTEI CTYJEHTA:

- CAMOCTOSATEIILHOE M3YUEHNE JINTEePaTYPHhI;

- CAMOCTOATEIILHOE pPeIleHNE 3a/1aY,

- BHITIIOJIHEHIE KYPCOBOTO IIPOEKTA.

Ilens camocmoamenvrHoco u3ydeHusa aumepamypst — CaMOCTOSTEIILHOE
OBJIaJIEHNE 3HAHUSAMMU, OIILITOM HCCJIENOBATEIILCKOI JEATEILHOCT.

3adauamu CaMOCTOSTEIILHOTO N3YUYEHHS JINTEePaTyPhl SBIISTFOTCS:

* }"FJ'I}’6HEHHE H PpaCHINPCHIIC TCOPCTHHCCKIIX BHaHIifi;

° dbopMHUpOBaHUE YMEHMII HCIOJIL30BaTh HOPMATHBHYIO, IIPAaBOBYIO,
CIIPAaBOYHYIO JOKYMEHTAIIIO U CIEIMaIbHYIO JINTEPATypy,

. pa3BUTHE II03HABATEILHBIX CIIOCOOHOCTEN U aKTUBHOCTH CTYI€HTOB.

Iens CamMocmoamelbHo20  peuleHus 3aoau : OBJIAJ[CHUE
Ipo(eCCUOHAILHEIMI YMEHIUSIMU I HAaBBIKAMHI JE€ATCIIBHOCTU II0 IIPOQUIIFO
Oy Iy el AesITeIbHOCTH.

3adauamu caMOCTOSTEIILHOTO PeNIeHNs 3a/4au SBJISFOTCS:

. cUcTeMaTH3al[is U 3aKpeIIEeHNE II0JIyYeHHBIX TEOPETUUECKIX 3HaHUI
1 IMIPAKTUYECKIX YMEHUN CTYJECHTOB,

. (bopMHUpOBaHIE CaMOCTOSTEILHOCTH MBINUICHUS, CIIOCOOHOCTEN K

CaMOpPa3BHUTHHO, CAMOCOBCPIICHCTBOBAHIIO 11 CaMOPCaJII3aIlIl,

b Pa3BHUTHC HMCCIICJOBATCIILECKIX yMEHHﬁ.
H&ﬂbfﬂ camMocmoiameslbHOZ0 6bINOJIHEHUA Hﬂﬂmpﬂﬂbﬂﬂﬂ pﬂﬁﬂlﬂb! 110
JAICHIIIIITHE ABIBICTCA OBJIQJICHIIC (by HIA4dMCHTAJILHBIMIT 3HAHITAMIL,
AOKYMEHT NOANMCAH ILBEIKAMII ACATCEJIIBHOCTII IIO Hp{}(bHJ'ﬂrﬂ:,

SNEKTPOHHOW NOAMUCHIO
I ACATCIIBHOCTIL.
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3adauamu JAaHHOTO BHJIa CAMOCTOSTEJILHOI pabOTHI CTYAEHTA SIBJIIFOTCA:

° CUCTEMAaTH3aIIA 1 3aKPEIUICHNE ITOJIyY€HHBIX TEOPETHUECKIX 3HAHUI
1 IIPaKTUYECKNX YMEHUI CTYJE€HTOB,;

. yIiIy OJIEHNUE U pacIIdpeHNe TEOPETUUECKNX 3HAHMI,

o dbopMHIpOBaHUE YMEHUII HCIOJIB30BaTh HOPMATHUBHYIO, IIPaBOBVIO,
CIIPABOYHYIO JJOKYMEHTAIIUIO U CIIEIUAIBHYIO JIUTEPaTypy,

° pPa3BHUTHE MO3HABATEJILHBEIX CIIOCOOHOCTEH 1M aKTHUBHOCTH CTYAECHTOB:
TBOPUYECKOI MHUI{NATHREI, CaMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH 5|
OpraHN30BaHHOCT,

. (bopMHUpOBaHIE CaMOCTOSTEILHOCTH MBINUICHUS, CIIOCOOHOCTEN K
CaMOpPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO 11 cCaMOpean3allii;

. Pa3BUTHUE UCCIIEJOBATEILCKIX YMEHHMIL,

. HCIIOJIL30BaHIE MaTepHnana, COOpaHHOrO M IIOJIyYEHHOTO B XOJe
CaMOCTOSATENBHBEIX 3aHATHII Ha CceMHHapax, Ha MNpaKTHYeCKIX U J1aDOpaTOPHEIX

3aHATILIX, TP HAIIUCAHUU KYypPCOBOM paOOTHI.

B pesymbTare OCBOSHHS IHCIHIUIHHBL (pOPMHPYIOTCS CIEAVIOI[HI IIepedeHb IDIaHHPYEMBIX

PESYIIBTATOB Gﬁ}"‘IEHIIH 110 JHCI[HIIIIMHE, COOTHECEHHBIX C INTAHHPYEMBIMH PE3YIIbTaTaMH

OCBOeHHS 00pa30BaTEIbHOH IIPOrpaMMBl:

[ ImaHHpyeMble pe3yIIbTaThl
OOYYEHHS T10 JHUCIHIUIHHE
Kox, ¢popmymipoBka Kox, popmympoBka 77
(MOIYIIIO), XapaKTe pH3YIOIIHE
KOMITETEHIHH HHIHKATOpa
ATaIThl (POPMHPOBAHHS
KOMITETEHI[HIT, HHAHKAaTOPOB
3HaTh: - TEXHOIIOTHH VUETa
3JIEKTPOSHEPIHH , HA3HAYEHHE,
BHJIbI H (DYHKIIHH CHCTEM
ACKYD3
N /1-4mc2 [leMoHCTpHPYeET YMETh: YCTaHABJIHBATh
ITOHHMaHHE TIPHHITHITIOB OOIITHOCTE H Pa3IHYH S CHCTEM
Crioco0eH aHaIIH3HPOBATh
(IJ}fHKT_[HGHHp(}EElHI[H PEIHKOB SIIEKTPOSHEPTETHKH H
PEXKHUMEI PabOTHI OOBEKTOB .
CHOTEM 3TEKTDOCHAG KEHILS IJIEKTPHYCCKOH SHEPITIH H I[IPHMEHSIEMOTO ﬂﬁﬂp}fﬂﬂﬂa}]}[ﬂ
b MOITHOCTH, PbIHKAd CHCTCMHBIX | C IIEIIBIO (bgpm[pgﬂa}[}[ﬂ
(ITK-2) YCIIYT YCIIOBHMI JITIS1 IIOHMMAaHHS
ITYTEH SHeprocoepeKeHu s H
NOKYMEHT NOAMNVCAH TTOBBITHCHIT
3NEKTPOHHOW MOAMNUCHIO SHEPro3()PeKTHBHOCTH.
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 BrameTs: HaBBEIKAMI
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PEKMMA CHCTEMEI
3JIEKTPOCHAOKEHHSI O0BEKTa

Kor OO0BbEM YacOB, B TOM Y CIIE
eams HT1oropein
pemaﬁy BHII 1edarelIbHOCTH IIPOIAYKT Cpenctea u e KGH;HHKTH peere
KOMIIET CTYIEHTOB CaMOCTOSTEIID TEXHGHGTH paora ¢
EHI[HIH HOH padOTHI OHUEHKH Mpero/1apa
TEIIEM
4 cemecTp
CaMOCTOSITETLEHO KoHcrekT Cobecenoparme | 6,795 0,755 7,55
€ H3YUeHHE
JTHTEePaTYPhI
IIoaroToBKa K KoHCIIeKT Cobeceropanie 2,43 0,27 2,7
IIPAKTHYECKIM
3AHSTHAM
[TK-2 [IoaroroBka K OTueT ColeceoBaHHE 3,645 0.405 4.05
1a00paTOPHEIM
3AHSTHSM
KoHTponsHas OTueT ColecelloBaHIE 9 | 10
pabora
[IoroToBKA K KoHCIIeKT CobeceropaHie 2,43 0,27 2,7
TIEKIHSIM
Hr1oro 3a 4 cemectp 24,3 2,7 27
KoHTpoJ IbHbIE TOYKH H BHAbI OTYETHOCTH 10 HUM
No B neSTelIbHOCTH CTYIAEHTOB CpokH KomuecTtBO
TI/TI BEITTOITHEHH OaJIioB
4 cemecTp
1. [IpakTiyeckoe 3aHsaTHe Ne 2 0 Henemd 25
2. [IpakTiyeckoe 3aHsaTHe Ne 5 10 Henens 15
3. [ IpakTiyeckoe 3aHsaTHE Ne 7/ 16 Henens 15
HToro 3a 4 cemectp 55
Hroro 55

MakcHMaIbHO BO3MOKHBIH 0aJlT 3a BECh TEKYIIHH KOHTPOIb MaKCHMAIBHO BO3MOKHEIH

O0alr 3a BeCh TEKYINHH KOHTPOIb YCTAHABIMBAETCS PaBHBIM J5. Tekyilnee KOHTPOIBHOE

MCPOIIPHATHE CHUHTACTCA CIO4dHHBIM, CCIIM CTVIACHT IIOIIYHHII 3a HEIO HEC MCHCC 60% ot

YCTAaHOBJICHHOI'O I S2TOI0 KOHTPOIA MAKCHMAJIBHOI'O Oarmna.

PeHTHHT OBBEIH

Oam,

BBICTABIISIEMBIH CIVIACHTY 3d TCKYIICC KOHTPOJIbHOC MCEPOIIPHATHE, CIAdHHOS CTYICHTOM B

ArMMaTrATMTTATITITTAS TR0 -":I""-T TTAMARLY . TAMATTTIWARTIT TTIT TS

OJOKYMEHT MNoaricAH

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

llebayxoea TatkAHa AnekcaHapoBHa
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3a/laHH 1 Oana 3a KOHTPOJIIBHOE 3aJ[aHHE)
OTIIHMYHBIH 100
X OPOIITHI 30
Y,I[GBHETBGPHTEHLHLH‘& 60
HeynoBneTBOpHTEIIBHEII 0
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MeTtomueckne PEKOMEHR AN ITO H3VUCHHIO TCOPETHYICCKOI'0O MaTEpHaJIa

CaMocTosTellbHAsA padoTa CTYJAEHTa HAYMHAETCS C BHHMATEIBLHOIO O3HAKOMIIEHHS C
coJiepKaHHeEM yueOHOro Kypca.

M3ydeHHe KaKIOH TEMEBI CIIEAYET HAUHHATh C BHUMATEIIPHOI O O3HAKOMIIEHHS ¢ HabOpoM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTA, ITOKA3LIBAIOT, YTO OH JOIKEH 3HATh IO JAHHOH TEME.
Borpocel TeMBl KaK OBl HAaKIaABRIBAIOTCS Ha COOTBETCTBVIOIIYIO IJIaBY M30paHHOro yucOHIKa
HIH yu4eOHOro rmocodus. B urore goMKHO OBITH SICHBIM, KAKHE BOIIPOCKHL TEMBI YUEOHOI0 Kypca H
C KaKOH I''TYOHHOH PacKPBITEI B KOHKPETHOM YUeOHOM MaTepHale, a KaKkHe BOOOIIE OITYIIEHEI.
Tpebyercsa TBOPUECKOE OTHOIIEHHE H K CaMOMY COAEPKAHHIO JHCIIHITIIHHEI.

BOITpOCEL, COCTABILIONIHE €€ COJEpKaHHe, 00IaJgarT Pa3sHOH CTEINEHBIO BaXKHOCTH. ECTh
BOITPOCHI, BBIOTOTHSIONIHE (PYHKIHIO JTOTHYeCKOH CBSI3KH COAep’KaHHSI TeMBl H BCero Kypca,
HMEIOTCS BOIIPOCH! OITHCATEIIFHOIO WIH Pa3zbsACHHTEIIFHOIO XapaKTepa, a TaKKe HCTOPHYECKOIO
BSKCKypca B 00IacTh HM3y4YaeMOH AHCIHIUIHMHBL. BCe 3TH BOIIPOCH HE COCTABIISIOT CYTH IIOHS-
THHHOI'O, KOHIIENITYAJIBHOI'O COAEPKaHHS TEMBI, HO HEOOXOIMMBI IS IETOCTHOIO BOCIIPHATHS
H3YYAEMBIX ITPOOIIEM.

HM3yyaeMass QUCIMIUIMHA HMEET CBOH KaTeTr OpHaIbHO-TIOHSATHIHEBLIN armiapar. HayuHble
IIOHSTHSA — 53TO Ta 0aza, Ha KOTOPOH CTPOHTCS Kaxkiaas HayKa. [ IOHSTHS — VY3IIOBBEIE, OIIOPHEIE
ITYHKTHI KaK HAYYHOI'0, TaK H YUYeOHOI0 ITO3HAHHS, JIOTHUYECKHE CTVIIEHH JBIKEHHSI B yuebe OT
IIPOCTOr0 K CIIOKHOMY, OT SIBIIEHHS K CYIIIHOCTH. be3 SICHOrO IIOHMMAHHS ITOHATHH yyeba KparHe
3aTPYAHSETCS, 4 COAEPKAHHE IIPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PACIUIBIBUATHIM.

CTyIeHT OOIDKEH IIOHHMAaTh, YTO CAMOCTOSTEIBLHOE OBIAJEHHE 3HAHHAMH SBJISIETCS
[JIAaBHBEIM, OIPEAEIISIOIMMM. BBICIIAs IIKOJIAa CO3MacT IS 3TOr0 HEOOXOIMMMBIE VCIOBHSL
IIOMOraeT OyIyIIeEMY BBICOKOKBAIH(PHIMPOBAHHOMY CIIEIIHAIICTY OBJIAJETh TEXHOIOTHEH
CAMOCTOST EIILHOT' O ITPOU3BOACTBA 3HAHIIH.

B camocroarebHOH palore CTYAeHTaM IIPHXOAHTCS HCIIONB30BaTh JIHTEPATYPY
Pa3IHYHEIX BHAOB: IIEPBOHCTOYHHKH, MOHOIpa()HH, Hay4yHble COOpPHHKH, XPeCTOMAaTHH,
yueOHHKH, yueOHBIe ITOCOOHS, KXKYpHAIBI H ap. M3yueHHe Kypca IpearnoaracT 3HaKOMCTIBO
CTYIAEHTOB ¢ OOJpIIMM OOBEMOM HaVYHOH M Y4YeOHOH JINTepaTyphl, YTO, B CBOIO OYEPEelb,
IIOPOXKAAeT HeOoOXOAHMOCThE BBEIPAOOTKH VYV HHX PalfHOHAILHO-KPHTHYECKOIO IIOAXOJAa K
H3YYAEMBIM HCTOYHHKAM.

YTtoOBl HE «YTOHYTB» B OIPOMHOM OOBEME PEKOMEHJOBAHHBIX &MY IS H3YUYEHHS
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[IpemBpapHTENbHBIN ITPOCMOTP KHHIH BKIIIOYAaeT O3HAKOMIIEHHE C THTYIIBHBEIM JIHCTOM
KHUTH, AaHHOTAIMEH, IIPEIHCIOBHEM, OIJIaBIcHHeM. [IpHM O3HAKOMIIEHHMH C OIJIAaBIIEHHEM
HeO0OXOANMO BBIJIETIHTE Pa3eibl, ITIaBEI, ITaparpadsl, IMpeAcTaBIsSIONHE IS Bac HHTEpec, Oerto
HX IIPOCMOTPeTh, HAHTH MecTa, OTHOCSINHecS K TeMme (a03allbl, CTpaHHIIBI, ITaparpadsl), H
ITO3HAKOMHTHCS ¢ HUMH B OOIIHX YepTax.

HayuHbie H31aHHI COIMPOBOKIAIOTCS Pa3THYHBIMH BCIIOMOraTe IbHEIMH MaTepHalIaMH —
HaYYHBIM aIllapaToM, ITO3TOMY BaXKHO 3HaTh, M3 KaKHMX OCHOBHEIX B3JIEMEHTOB OH COCTOMT,
KaKOBBI €ro (PYHKIIHH.

3HAKOMCTBO C KHHIOH JIVYIIIE BCErO HAYHMHATHL C HM3YVYEHHS aHHOTAIMH — KpaTKOH
XAPaKTEpPHCTHKH KHHTH, PAacKpHIBAIOIIEH €& COJEepKaHHE, HIAESHHYIO, TEMAaTHYECKYIO H
’KAHPOBYIO HAIIPaBIIEeHHOCTh, CBeIeHHS 00 aBTOpe, HasHAUeHHEe M JOPYIHE OCOOEHHOCTH.
AHHOTAIHMI ITOMOTraeT COCTaBHTh IMPeABapPHTEIILHOE MHEHIE O KHHTE.

['myGxe IOHSITH COAEpKAaHHE KHHIM ITO3BOJISEOT BCTYIIMTEIBHAS CTaThsl, B KOTOPOI
HAcTCSd OIIEHKAa COAEp’KaHMs KHHIHM, 3aTparHBacMoONl B HeH ITpoOjeMaTHKH, COAEPKHICS
HH(pOPMAIIHS O KH3HEHHOH H TBOpYEeCKOH OHorpa)HH aBTOPa, BEICKA3BIBAIOTCS ITOIEMHYECKHE
3aMEYaHMs, PasbICHSIIOTCS OTJEIBHBIE ITOJIOKEHHS KHHIH, HArOTCSI KOMMEHTAapHH H T.O1. Bor
ITOYeMY 3HAKOMCTBO C BCTYITHTEIIBHOM CTAaThEH ITPEICTABISIETCA OUEHh BaKHBIM. OHO IIOMOIAET
CTYIECHTY COPHEHTHPOBATHCS B TEKCTe paboThl, OOpaTHTh BHIMAHHE Ha €€ HauOolee IeHHBIE U
BaKHBIE Pa3JIEIIbI.

Toit e LenH COMEHCTBYET 3HAKOMCTBO C OITIABIEHHEM, ITPEIHCIIOBHEM, ITOCIIECIIOBHEM.
BecbMa IIOIE€3HBIMH 3JIEMEHTAMH HAY4YHOI'O arlrapara SBISIOTCS CHOCKH, KOMMEHTapHH,
TaOMMIBI, TpaHKH, CIHMCKH JMTepaTypbl. OHH HeE TOIBKO HJUIOCTPHPYIOT OT/IENbHEIE
ITONIOKEHHS KHHUIH WM CTaThH, HO M CaMH IO cede SBIFOTCS MOIOMHHUTEIBHBIM HCTOYHHKOM
HH()OPMAIIHH IS YHTATESL.

Ecinu uynrares 3aHHTepecoBajia KakKas-TO BhICKa3aHHAs aBTOPOM MBICIIb, He HaIleIIas
ITOAPOOHOI0 OCBEIEHHS B JAHHOM HCTOYHHKE, OH MOKET OOpaTHThHCA K TEeKCTY HCTOYHHKA,
YIIOMHHAEMOI'O B CHOCKE, THOO K HCTOUYHHKY, KOTOPBIH OH MOKET HANTH B CIIMCKE JINTEPaTypPHL,
PEKOMEHJOBAHHOH aBTOPOM IS CAMOCTOSATEIILHOI O H3YUEHHA.

CyIIeCTBYeT HECKOIBKO (POPM BEJEeHH S 3aITHCEH:

— IUTaH (IIpOCTOH H pa3BepHYTHIH) — HanOolIee KpaTKas (popMa 3aIHCcH IIPOYHTaHHOTO,
IPEACTABILIIONIAS COOOH IIEpedYeHh BOIIPOCOB, pacCMaTpHBAacMBIX B KHHIE IIH CTaThe.
PasBepHYTHIH IUIaH IIPeACTaBIIET coOOH Oornee IOAPOOHYIO 3allHCh IIPOYHTAHHOIO, C
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— Te3HCHl — KPaTKO C(OPMYIHPOBAHHBIE ITOTO0KEeHHS, OCHOBHBIE IMONNOXEHHS KHHTH,
craThH. Kak ITpaBHIIO, T€3HCHI COCTABILIEIOTCS ITOCIIE IIPEABAPHTEIIbHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHKA, IIPH €ro ITOBTOPHOM ITPOYTeHHH. OHH ITOMOraroT 3alIOMHHTh H CHCTEMATH3HPOBATh
HH(OPMAIIHIO.

CocTaBjIeHHE KOHCIIEKTOB

Bombmryto poilb B YCBOSHHH M ITIOBTOPEHHH MPOMHISHHOr0 MaTepHada HrpaeT XOPOIIIHit
KOHCITEKT, COAep Kalliii OCHOBHBIE HAEH IIPOYHTAHHOIO B YUeOHHKE H YCIIBIIIAHHOTO B JIEKITHH.
KoHCIeKT — 3T0, TI0 CYIIEeCTBY, HAOPOCOK, pa3BEPHYTHIH IIaH CBSI3HOI'O paccKasa IT0 OCHOBHBIM
BOITPOCAM TEMBEI.

B Kakoii-TO Mepe KOHCHEKT paccYuTaH (B 3aBHCHMOCTH OT HHIHBHIYaJIbHBIX
ocoOeHHOCTeH CTyJeHTa) He TOIBKO Ha HHTEIUIEKTYaIbHYI0 M SMOIMOHAIBHYIO, HO H Ha
3PHTEIBHYIO ITaMATh, IIPHYeM TeKCT KOHCIIeKTa HepeIKO acCOIMHpPYeTCS ellle M C TEeKCTOM
yueOHHKa HIH 3allHChIO JIeKIHH. [Io3TOMy Jerde 3allOMHHAETCS COJlep/KaHHe KOHCIIEKTOB,
HaITHCaHHBIX pa300pYHBO, ¢ MOJYePKHBAHHEM HJIH BHIJEIIEHHEM Pa3pSAKOH KIIFOUEBBIX CIIOB H
hpas.

CaMOCTOATEIbHO H3YYeHHBIe TeMBl IIPeJOCTaBILIIOTCS IIpelojaBareo B (opMe
KOHCITeKTa, IT0 KOTOPOMY IIPOHCXOAHT cobeceoBaHHe. TeopeTHUecKHe TeMBI Kypca (OTIeNTbHbIE

EGHPGGBI):. BBIHOCHMBIC Hd CAMOCTOATCIIbHOC H3VUCHIIC, IIPCACTABJICHBI HHKC.

HEpE‘IEHh OCHOBHOH H JOIOJTHHTEJILHOH JIHT €EPaATYphb], HEﬂﬁKﬂﬂHMﬂﬁ JJIH OCBOCHHH
JUCITHIIJINHbI
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1. BacrpakoB, B.M. Merponorusa: yuyebHoe nmocobue / B.M. BactpakoB. — Momkap-Omna:
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2. Kpeomiora I'.]J[. OCHOBHI CTaHJapTH3AI[HH, CEPTH(HKAI[MH, METPOIIOTHH: Y4YeOHHK JUId
BY30B. — 3-& H3M., nepepad. u gorr.  M.: JIOHHUTHU — JAHA, 20155 — 671 c. Pexum
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ILnan-rpadguk BbINOJHEHHS CAMOCTOATEJILHOH padoThI

TexHoornueckas KapTa CaAMOCTOSATEJIbHOI pﬂﬁﬂTbl CTYACHTA

Kon OObEM YaCOB, B TOM YHCIIE
pealiisy HToroesin CpencTBa 1 CPC KonrakT- | Beero
eMOH | BHI nedreilbHOCTH IIPOIAYKT X OTOITI Has
KOMIIET CTYIEHTOB GEIME!CTGHI‘EJIL S—— pabota ¢
eHITHH HOH PpabOTEI TIperoja-
BaTelIeM
4 ceMecTp
CaMOCTOSITEIIbHOE KoHcIiekT CoOlecegoBaHHE 6,795 0,755 7.55
H3yUEeHHE
JHTEPATYPEl  IIO
| pasjenam Nel-2
IloaroToBKa K KoHcIiekT CoOleceloBaHHE 2,43 0,27 2,7
IPAKTHYECKHM
3aHATHIM
IloaroToBKa K KoHcIiekT CobeceoBpaHne 2.43 0,27 2.7
TIEKIHSIM
IIK-2
BeITomHeH e HMHIuBHIYaIb- 3armra 9 1 10
KOHTPOJILHOH HOe 3aJlaHHe
PaboTEI
IloaroToBka K OTyerT I10 1a- CobeceloBaHHE 3,645 0,405 4,05
11abopaTOPHBIM OopaTOpHOH
paboram pabore
HToro 3a 4 cemectp 24,3 2,7 27
NOKYMEHT MOANUCAH
Cepruccar.  12000002A633E3D1{3ADASSF50002006000Ae | M BHBI OTHETHOCTH M0 HIM
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B pamkax peNTHMHIOBOl CHUCTEMBI YCII€BA€MOCTHL CTYJEHTOB IO KaxJoil
NUCIUIIINHE OIEHNBAETCSA B XOJI€ TEKYIEero KOHTPOJII U MPOMEXKYTOUHOU

dTTCCTAIIITIl.

HpH IIPOBCACHNI TCKYIICI'O KOHTPOJA pEﬁTHHFDBaH OIICHKAa 3HaHUII

CTYACHTA OICHHNBACTCA CJICIYIOIIIM DGIJHBOMZ

No Bung gedarenbHOCTH CTYJEHTOB Cpoku Kommgect
I/ BLIIIOJITHEHNS | BOOAIUIOB
4 cemecTp

4. |IIpaktmueckoe 3amsaTue Ne 3 6 Heens 25
5. | JJabopaTopHoe 3aHATHE Ne 3 10 wenend 15
6. |IIpakTmueckoe 3ausatme Ne 8 16 Hemens 15

I1Toro 3a 4 cemectp S35
Hrtoro 55

MakcuManbHO  BO3MOXHBIIL  0Oamn  3a Bech  TEeKyIUII  KOHTPOJIb
yCTaHaBIIMBAETCA pPaBHBIM 55. Tekyllee KOHTPOJILHOE MEPOIPHUATHE CUNTAETCS
CIAHHBLIM, €CIII CTYJIEHT IIOJIYy4YIUI 3a Hero He MeHee 60% OT yCTaHOBJIEHHOT'O JJIA
TOr0 KOHTPOJISI MaKCHMaJIbHOro Oairia. PelTHHroBwlll Oasyl, BEICTAaRISIEMEII
CTYJEHTY 3a TEKyIlee KOHTPOJIILHOE MEpPOIPUATHE, CJaHHOE€ CTYJEHTOM B

YCTaHOBIJICHHEBIC T'pa(bHKDM KOHTPOJIBHBIX MEpDHpHHTHﬁ CPOKH, OIIPpCACIIACTCAH

CIIeQYIOmMUM 00pa3oM:

Peittunroseiil 60amn (B % oT
YPpOBEHB BLEIIIOJIHEHNUS KOHTPOJILHOTO
MaKCHMaJIbHOT'O Oalja 3a KOHTPOJILHOE
3aJaHN
3aJaHIE)
OTIUYHBI I 100
Xopomuii 30
Y JOBJIETBOPUTEILHBII 60
Hey1oBIEeTBOPUTEILHEIIT 0
[IOKYMEHT MNOANNCAH
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METU,E[H‘IECHHE PCROMCHOALNH 110 H3YUHCHHH TCOPETHYUCCKOI'O

MaTCcpHaJia

CaMocTosITeNIbHAs pabdoTa CTYJEeHTa HAauHMHAETCd C BHUMATEJLHOTIO
03HaKOMIICHHS C COACPpKaHIEM YUeOHOTr0 Kypca.

MayueHnne kaxJol TEMBI CIeAyeT HaulHAaTb C BHHUMATEIBLHOTO
03HaKOMJIEHHS ¢ HaOOpoM BOIpocOB. OHU OPHEHTUPYIOT CTYAEHTA, IIOKAa3LIBAIOT,
YTO OH JOJDKEH 3HATh IO JJaHHOII TeMe. Bompockl TeMEI Kak Obl HaKJIaJLIBAIOTCS Ha
COOTBETCTBYIOIIYIO IVIaBy M30paHHOro yueOHNKa MIN yueOHoro nocoous. B urore
IIOJKHO OBITH SICHBEIM, KaKI€ BOIIPOCH TEMBI YUSOHOrO Kypca U ¢ KaKoll Iy OMHOMI
PACKpPBHITEI B KOHKPETHOM Yy4U€OHOM MaTepHaljie, a KakKHe BOOOINe OIMyIIEHHI.
TpeOyeTcs TBOpUeckoe OTHOMIEHHE I K CAaMOMY COAEP KaHIIO JUCITUILIIHEL.

Bomopochl, COCTAaRIMIOIINE €€ COJEpKaHIE, OOMaJarOT pPa3HOIl CTEIEHBEO
BaKHOCTH. ECTb BONPOCH, BBINOJHAOMNE (YHKIIUIO JIOTHYECKON CBSI3KH
COAEpKaHUSI TEMBI M BCEro Kypca, HMEKOTCS BOIIPOCH OINCATEIHLHOTO U
Pa3’BICHUTEIILHOIO XapaKTepa, a TaKKe MCTOPHYECKOro 3KCKypca B 00JIacThb
N3ydaeMoil JUCIIUIUINHBEL. Bce 3TH BOIIPOCEI HE COCTABRIIAIOT CYTH IIOHS-THITHOTO,
KOHIICNTYaJIbHOTO COJEpKaHII TEMBI, HO HEOOXOAUMEI I IEJIOCTHOIO
BOCHPISATHS N3yYaeMBIX IIPOOIIEM.

HNayuaemas QUCIUIUINHA NIMEET CBOII KaTeTrOpHalIbHO-IIOHATUIHEIN almnapar.
Hayunble IOHATHS — 3TO Ta 0aza, Ha KOTOPOIl CTpoUTCA Kax/gasd Hayka. [loHsarus
— Y3JIOBBIE, OIIOPHBIE IYHKTHI KaK HAy4dHOro, TaK H Yy4eOHOro II03HAHUS,
JIOTYUECKHIE CTYIICHU ABIDKCHILI B yueOe OT MPOCTOrO K CIOKHOMY, OT SBIICHIS K
cymHocTu. be3 dcHOro moHMMaHUS IIOHATHUN ydeOa KpaliHe 3aTpygHsIeTCs, a
coJiepKaHNe IIPHUOOPETEHHBIX 3HAHUI CTAHOBUTCS TYCKIIBLIM, PacIILIBUATHIM.

CTyIOEeHT AOJDKEH IIOHUMAaTh, YTO CaMOCTOSTEJILHOE ORBRJIAJACHUE 3HAHISIMU
SABJIIETCS TIJIAaBHBEIM, OIIpEJeILIIomUM. BErIcmasg ImKoja Cco34aeT JJIA  3TOTro

TT!"'-.-"‘LE:'-":‘_?."‘:'!TT?‘F;-!"!' X e e i W . T o T VAR N WA SR E:'-"-:". fr[[}fHIEM}{ ELICDHDKE&HI{(I)I’IHI'IPDE&HHGw

NOKYMEHT NMOAarnncAH
SNEKTPOHHOWM NOANUCHLIO -
Ceptuchmkar:! | 12000002A633E3D113AD425FBSD002000002A6 OCTOATCJIBHOI'O IIPOM3BOJACTBA 3HAHIII.
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
66



B camocroaTremHOIl paboTe CTyJeHTaM IIPHUXOAUTCS HCIIOJIb30BaTh
JIUTEPATYPyY PAa3INYHBIX BHJIOB: IMEPBONUCTOYHUKHM, MOHOTpaduu, Hay4HBIE
cOOpHHUKHU, XpeCTOMATIU, YUeOHNKH, yUeOHbIE II0COONS, KypHaJbl U Jap. M3ydeHne
Kypca MpearojiaraeT 3HaKOMCTBO CTYACHTOB C OOJBIINM OOBLEMOM HAay4YHON U
y4eOHOH JIUTEepaTyphl, YTO, B CBOK OUYEpPEedb, IIOPOXKJAECT HEOOXOIUMOCTH
BEIPAOOTKH YV HUX pPalOHAILHO-KPUTHUYECKOTO MOJAXOJa K H3ydaeMbBIM
NCTOYHNKAM.

YToOBEl HE «YTOHYTL» B OTPOMHOM OOBEME PEKOMEHJOBAHHBEIX €My I
N3YUYEHU NCTOUYHUKOB, CTYJEHT, IIPEXkK e BCEro, JOJDKEH HAYyUNUThCS IIPaBWILHO HX
uynrath. lIpaBUiIbHOE UYTEHNE PEKOMEHJOBAaHHBEIX HCTOYHUKOB IIPEATIOIATAET
CJIEIOBaHIE HECKOJILKIM HECJIOKHBIM, HO BECbMa IOJIE3HEIM IIpaBUJIAM.

IIpenBapuTenbHEIII IIPOCMOTP KHUIH  BKJIFOYAET O3HAKOMJIEHHE C
TUTYJIbHBEIM JIIICTOM KHUTU, aHHOTAIIUEN, IIPEANCIIOBUEM, OriarieHueM. llpu
O3HAKOMJIEHHHM C OIJIaBIIEHHEM HeoOXOJUMO BBIJIEJIUTHL pazJielibl, IJIaBHI,
nmaparpadpl, IpeACTaBILIOIINE JJIs Bac HMHTepec, OErino mX IPOCMOTPETh, HAUTU
MECTa, OTHOCAImMIeCS K TeMe (ab3allbl, CTpaHUIIBL, Haparpadsl ), 1 IIO3HAKOMUTLCS C
HIMHI B OOIIX YepTax.

HayuHble W3JaHNA COIIPOBOXKIAKOTCS Pa’INUYHBIMI BCIIOMOTaTEIbHEIMU
MaTepuajaMi — HAay4HBIM allllapaTOM, I[I0ATOMY Ba)XXHO 3HATh, M3 KaKHUX
OCHOBHBIX 3JIEMEHTOB OH COCTOUT, KaKOBEI €0 ()Y HKITH.

3HAKOMCTBO C KHHUI'OI JIYYIll€ BCETO HAUMHAThb C N3YUEHUS aHHOTAIUN —
KPaTKON XapaKTEpUCTUKNU KHUTY, PACKPHLIBAIOIIEN €€ CcOoJepKaHNe, WJICHHYIO,
TEMaTHUECKYIO U )KaHPOBYIO HAIIPaBJICHHOCTL, CBEJICHU 00 aBTOPE, Ha3HAUCHUE I
Ipyrue ocoOeHHOCTH. AHHOTAINS IIOMOTaeT COCTABUTL NPEABAPUTEIILHOE MHEHIE
O KHUT®E.

[ TyOxke MOHATE COJEpIKaHINE KHUTU ITO3BOJLIIOT BCTYNHTEILHASA CTaThid, B
KOTOpPOM  JaeTcsd OIleHKa COJep’aHMs KHUIHM, 3aTparuBaeMoll B  HEN
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NOKYMEHT NoanvcAH
SNEKTPOHHOWM NOANUCHLIO
Cepruchukar: | 12000002A633E3D113AD425FBS0002000002A6 WICMITHCCKIIC 32aMCHAHIIA, Pa3bACHAIOTCA
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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3HAKOMCTBO C BCTYIINTEIbLHOIl CTaTheil IIPEJCTaBISETCS OUEHbL BaXXHBIM: OHO
[IOMOTAaeT CTYIAEHTY COPUEHTHPOBATHLCSI B TEKCTE pabOTHI, 0OOpaTUThL BHIMAaHUE Ha
€€ HanboJlee 1IIEHHBIE U Ba)KHEIE Pa3Iebl.

Toil e 1enu coAeiicCTBYeT 3HAKOMCTBO C OIJIaBJIEHHUEM, IIPEUCIIOBUEM,
IocjecjIoBUeEM. BecbMa MOIE3HEIMU 3IIEMEHTAMII Hay4dHOIO allllapaTa SBIISTEOTCS
CHOCKH, KOMMEHTapuu, TaOauIbl, rpaduky, cIucku JurepaTypel. OHI HE TOJIBLKO
IJUTFOCTPUPYIOT OTJIEIbHEIE MOJIOKEHUS KHUTU WIN CTaTbM, HO I caMU II0 cede
SIBILTEOTCS JOIIOJTHUTEILHEIM NCTOUYHUKOM HHQOPMAIIIHI I YATATEI.

Eciau ynuraTesd 3auHTepecoBajla Kakas-TO BhICKazaHHAsS aBTOPOM MbICIb, HE
HaITeAInas IogpoOHOr0 OCBEIICHUS B JaHHOM HCTOYHUKE, OH MOXKET OOpPaTHUTHC
K TEKCTY MCTOYHHKA, YIIOMHHAE€MOI'O B CHOCKE, JIHOO K HMCTOYHUKY, KOTOPBIN OH
MOXET HaiiTH B CIHCKE JUTEpaTyphl, PEKOMEHJOBAaHHOII aBTOPOM I
CaMOCTOSITEIbHOTO N3y YSHIS.

CyIIecTBYET HECKOILKO (POpM BeJIeHIS 3aIIlCEil:

— Iu1aH (OpOoCTOM M pazBEepHYTHINI) — Hambosee KpaTkas gopma 3allCH
[IpOYNTAHHOTO, IIPE/ICTARIISION[AasI COO0II IIepeUeHb BOIIPOCOB, PACCMATPHBAEMBIX B
KHUTEe MIN CTaThe. Pa3BepHYTHIN IUIaH IIpecTaBRisieT cobOoli Oosee IoApOOHYIO
3alICh MPOYUNTAHHOIO, C JACTalmzaliUel OTACIBHBEIX IIOJIOKEHUN I BEIBOJOB, C
BBEIIIICKOII IIUTAT, CTAaTUCTHUECKHX JaHHBIX M T.[. Pa3BepHYTHII IIJIaH —
HEOI[€HIMEII IIOMOITHUK IIPH BBICTYIUIEHUH C JOKJIAJ0M Ha KOHKPETHYIO TEMY Ha
ceMHuHape, KOH(EPEHITUIL;

—  TE3UChl — KpaTKo cQopMyIUpOBaHHBEIE IIOIOMKEHUS, OCHOBHEIE
[IOJIOKEHII KHHUTrH, cTaTbid. Kak mpaBmwio, TE3UCHEl COCTABJLIIOTCA IIOCIIE
IpEeABapUTEILHOTO 3HAKOMCTBAa C TEKCTOM HCTOYHHKA, IIPH €ro IMOBTOPHOM
npouTeHn. OHU IIOMOTarOT 3alIOMHHUTEL U CUCTEMaTU3HNPOBATh NH(OPMAI[HO.

CocTaBJICHIIE KOHCIIEKTOB

BoIbIIyIO polb B YCBOSHUN I IIOBTOPEHUU IIPpOIJIEHHOrO MaTepuaja UrpaeT
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B KaKOI-TO MCPC KOHCIICKT PacCcCHHTA4H (E 3dBHCIHMOCTH OT
NMHANBHAY daJIbHBIX ocoOeHHoCcTelN CT}’,[[EHTH) HC TOJIbKO Hd HMHTCIUICKTYAJIbHYIO I
SMOIHNOHAJIBHYRO, HO 1 Hd 3PHUTCIIEHYIO IIaMATE, IIPHYCM TCKCT KOHCIICKTAa HCPCAKO
dCCOINMUPYCTCAH CIIC 11 C TCKCTOM yT—IﬂﬁHHKa IJIIT 3aIIICBEO JICKITITIT. HDBTDM}" JICTHC
3dIIOMHHACTCA COACPAHIIC KOHCIICKTOB, HallICAHHEIX pHBGGpT—IHE{}: C
IIOJHCPKHNBAHICM IJII BBIACIICHIICM paapﬂ,ummﬁ KIIIOYEBBIX CJIOB U1 tbpaa.

CaMOCTOSTEIILHO N3YVHCHHBIC TCMBI IIPCIOCTABILANOTCA IIPCIIOAABATCIIFO B
(]I’)DIJME KOHCIICKT4, IIO KOTOPOMY IIPOHCXOIHIT CD6ECE,I[OEE’LHHE. TEGPETHT—IECKHE

TCMEBI KYPCa (DT,[[EHBHBIE BDHPDCBI): BbEIHOCIHIMEBIC Hd CAMOCTOATCIIBHOC HN3YHCHIIC,

IIPpCACTABJICHEI HITKC.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO
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METU,E[H‘IECHHE YRA3AHHHA 110 INNOATIOTOBKC K HﬂHTpDﬂbHﬂﬁ pﬂﬁﬂTE

Kourpormuas paboTa — 3TO caMocTodTeJbHasd HIHcChbMeHHad pabora
CTyJeHTa, KoTopasd /[JOJuKHAa TIIOKa3aThb He TOJbKO €ro BiaJieHHe
TeopeTHYeCKHM MaTepHajoM, HO H IIPOJAEeMOHCTPHPOBATh NpPaKTHUECKHE
yMEHHS IPOBOJAUTH PacCUETHI.

L[EHH BEITIOJIHCHITA

o JAKPCIIHTh H CHCTEMATH3HPOBATDL TCEOPETHYCECKHE JSHAHHA H

IIPAaKTHYECKH E€ HABbIKH CTYAE€HTA,

. HAay4YuTh paboOTATh C JHUTEpaTypod — H3yUaTh, aHAJIHU3UPOBATH
NH@OPMAIIHIO U3 HAYUYHBIX HCTOUYHHUKOB;

[Ipu BEITIOTHEHNU paOOTEl PEAIN3YIOTCS CIIEAYIONIINEe KOMIETEHIUU:
Kon DopMyIpOBKa

Crocoben dHAJIN3MPOBATb PCHKIMBI pHGDTBI CHCTCM

AJIEKTPOCHAOKEHIST 0OBEKTOR
[1K-2
N][-3ngx, OOecneunBaeT 3aJaHHBIE IIapaMETPLl peXKIMa CHCTEMEI

AIIEKTPOCHAOXKEHIII 00OBLEKTa

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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METU,E[H‘IECHHE YRa3aHHA IO IIOATIOTOBKC K YR3AMCHY

Nayuenne  aucuuIuinHel — «FiaMepeHme W y4eT  3JIEKTPOdHEPTHN»
3aBepuIaeTcs 3k3aMeHOM. [IoAroToBka K 5K3aMeHY CIIOCOOCTBYET 3aKpEIlICHHIO,
y Iy OJIeHIO 11 0O0OMIEHUIO 3HAHUIL, ITOJTyUaeMBIX, B Ipoliecce OOyUEeHI, a TaK¥Ke
IIPIMEHEHNIO X K PEIICHUIO IIPaKTUYECKNX 3a/1a4. | OTOBACH K 3K3aMEHY, CTYJEHT
TUKBUAUPYET UMEROIMIHECs MMpOoOeskl B 3HAHIAX, YINIYOISIET, CUCTEMATU3HPYeT U
YVIIOpSOYNBAE€T CBOM 3HaHNA. Ha sk3aMeHe CTyAeHT JEMOHCTPHUPYET TO, UTO OH
IpHOOpen B IIpoliecce 0OyUEHMS 110 KOHKPETHOIl yUeOHO I AUCITUILIIIHE.

Ha xoHCyIbTanuu mnepes 3k3aMeHOM CTYJIEHTOB IIO3HAKOMAT ¢ OCHOBHBIMU
TpeOOBaHUSIMH, OTBETST Ha BO3HUKINHNE Y HUX BOHNpOCHL. [lo3TOMy IocemeHue
KOHCYJIbTAIIIl 0053aTeIbHO.

IIpy NOAroTOBKE K »3K3aMEHY HEOOXOJNMO HCIIOIB30BaTh KOHCIIEKTEI
JEeKIUN M0 AUCHUIUINHE, YUEeOHHKN 1 yueOHBIe mocoOns (13 cIIcka OCHOBHOII I
JOIIOJTHUTEILHOII JIUTEpaTyphl) IUIM KOHCIEKT JINTEepaTyphl, MNPOUYHTAHHOII IIO
yKa3aHHIO [IPEIIoJaBaTelIs B TEHEHHNE CEMECTpaA.

BHaugane cineayeT NpoCMOTPETh BECh MaTepHrall 110 CAaBaeMOIl AUCIUILIIHE,
OTMETUTh JJI1 ce0d TpyIAHBIE BOIpOChEl. OO0S3aTEIBLHO B HUX pazolOpaTkca. B
3aKJIIOUEHHE €IIe pa3 I[eJ1ec000pa3HO MOBTOPHUTE OCHOBHBIE ITOJIOKEHIIS.

CucrtemMaTnueckas MOJIOTOBKA K 3aHATUAM B TE€UEHUE CEMECTpa II03BOJIUT

HCIIOJIB30BaThE BPCMi BKBHMEHHHHGHHGﬁ CCCCHII JJIA CIICTCMATII3AIlITIT 3HAHNN.

Bornpocsl K 3K3aMeHY

3HATB:

1. OpraHnzalniuy ydera 3JIEKTpO3HepT U

2. IIpaBuia yuera 3JIeKTPO3HEPTHIN

3. VueT akTHBHOII 37IEKTPO3HEPIUN Ha 3JIEKTPOCTAHITIAX

4. VdeT akTHBHOII 371eKTPO3HEPTIUN B 3JIEKTPUUECKIX CETSIX

5. VduerT SIEKTPOSHEpPTHMM ¢ = MOIIHOCTH B 3JIEKTPOYCTaHOBKAaX
HOT T HOKYMEHT NOANUCAH }

ANEKTPOHHOW MOAMUCHIO €CKOIT SHEPIUH Ha 3JIEKTPOCTaHLIAX

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LLleBayxoea TateAHa AnekcaHapoBHa ITHCCKON 3HE¢p1"HH Ha IIOJACTaHOIAX M
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3. ['papuma ©OanaHcoBoil  IpHHAIIEKHOCTH ceTH (WM APYTux
SHEProyCTaHOBOK CYOBLEKTOB SHEPTOCHCTEMEI )

9. CUeTunK pacueTHRIN (KoMMepuecKUil) AIEKTPpO’HEPTun (pacueTHBI
CUETUIIK )
10. Touka uaMepeHUs IEKTPOIHEPTUN

11. Touka yueTa 3JIeKTpOIHEPTUU

12. Touka MOCTaBKHU 3JIEKTPO3HEPTHU

13. Touka KOMMEPUECKOI'0 yUeTa 3JIEKTPOIHEPT U

14. Tapud Ha 5IE€KTPOIHEPIUIO OJHOCTABOUHEIH (0JHOCTABOYHLII Tapud)

15. Tapud Ha 5eKTpPOsHEPTUIO JBYXCTABOUYHBIN (JBYXCTABOUHKII Tapud)

16. Tapud Ha 3JI€KTPOIHEPTUIO JBYXCTaBOUHO-AH (D EepEHIIPOBAHHEBIII 110
30HaM CYTOK (JAByXCTaBOUHO-U(]pepeHIIpoBaHHEI Tapud )

YMeThb:

1. Tapud Ha 31eKTpo’HEPru0 (PUKCUPOBAHHEIN, AU(depeHIINPOBaHHbII
10 30HaM BpeMeHH, ((PUKCHpOBaHHBIN 30HHLIN TapuQ, 30HHBII Tapud )

2. 30HBI BpeMeHHBIE€ Tapu(pHEIE

3. PacueTHBIN Iepuo

4. KoHTponbHEI epuo (IepUoOIk] )

S. Kakoli JOIyCTUMBI KJIacC TOYHOCTU ONpeIeleH 11 pacueTHBIX
CUETUNKOB aKTHUBHOM PHEPTUN JJI51 HEIPOMBIIIICHHBIX OpraHn3aIjnii?

6. OcoOeHHOCTH yueTa MEeXCUCTEMHEIX IIEPETOKOB AIEKTPO3HEPTUU

7. YUeT peakTUBHOM 3JIEKTPOIHEPTHH B SIIEKTPOY CTaHOBKAX

8. TpeboBaHNA K cCUETUNKAM AIEKTPUUECKON YHEPTHU

9. Cuetunku 33. Tunel. IIpuHIHIIE padoTel. Kacckl TOUHOCTH.

0. CxXeMbl BKJIFOUSHHS CUSTUHKORB 3JIEKTPO3HEPTHI
11. OIeKTpOHHBIN CUETUHK
12. PacueTHBI€ ITapaMeTpEl CPEACTB yUeTa 3JIEKTPOSHEPIUN
13. PasmepHOCT, U HOpaBmia OKPYIJIEHMI  3HAYCHUII  YUYETHEIX
[ToKazaTesien
14.  JluckpeTHOCTEL cOopa nmHQOpMaIIU
15. Kommepuecknii yuetr 55 Ha OP3
16. VYuer TexHHYECKUI (KOHTPOJILHBII) IEKTPOIHEPTUU
7
8

[loTpedurenn KxoMMepUeCKOil HH(OPpMAIIN

Y4YeT TEXHIYECKNX IIOTePh IIPU TPAHCIIOPTE 3JIEKTPOIHEPT U

19. OcobennocTn moiydeHUs HHQOpMAIIUN I I€ell KOMMEPUECKOTo
ydeTa 3JIEKTPO3HEPTUH

Buagersn:
1. OpraHmzalis CICTeMBI H3MepeHuIl 1 coopa nHdopmainu Ha OPO

2. Haznauenue n ¢pyukiun AVVC KYD

AOKYMEHT NOAMMUCAH : AVIMC KV sHeprum m MOIIHOCTH Ha
ANEKTPOHHOWM NMOAMMUCHLIO

Ceptuchukat:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: llebayxoea TatesHa AnekcaHapoBHa
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J. YcrpoticTBo cOopa u nepefadn gaHHBIX (YCIII])

6. OCOOEHHOCTH VyUe€Ta IIOTEPh AJICKTPOIHEPTUN Ha PErHOHAIBLHEIX
PBIHKaX

7. PacueTHbIE cIIOCOOLI 3aMEeNICHIS N3MEPUTEILHON NHGOpMAaIIIL.

8. MOHUTOPUHT NIOTEPL U YUETHBIX JAHHBIX.

9. OpraHuzalliOHHLIE MEPOIPUATHSA II0 CHIDKEHIIO KOMMEPUYECKIX
[IOTEPH SJIEKTPOSHEPTUN

10. Ilortepn AIIEKTPOSHEPTUN B JINHUSIX AIIEKTpoIepe aun
(TexHoJIOTrmUecKuil pacxo anekTposHeprun B JIOII)

11. Ilotepmn AIIEKTPOSHEPTUN B CIJIOBBIX TpaHCpopMaTOpax
(TEXHOJIOTMYECKHI pacxo/ AJIEKTPOIHEPT UM )

IloBbIIIEHHBIN

1. Pacxoa sHepruu Ha cOOCTBEHHEIE HY Kbl HNoJAcTaHIUN (pacxos Ha CH)

Pacxoj sHeprum Ha X035IICTBEHHEIE HY Kbl SHEprocHCcTeME] (pacxo, ] Ha XH)
Pacxos sHeprum Ha IIPOU3BOJICTRBEHHBIE HYXKILI SHEProCHUCTEMBl (pacxo] Ha
11H)

4. Tpaucdopmartop codbcTBeHHBIX HYX 1 (TCH)

el

>. Tpancdopmarop HanpsxeHusa (TH) nm3MepuTenbHBIN
6. Tpancdopmartop Toka (TT) U3MepUTENBLHEIN
Cnucok peKoMeHIYeMOIl JIUTEPATYPbI
Ilepeuenv ocHoBHOI TUuMepamypbl.
1. Bbactpakor, B.M. Metposorus: ydebHoe nmocooue / B.M. Bacrpakos. —
HMomkap-Omna: lloBoipkckun rocyaapCcTBEHHBIN yHuBepcurer, 2016. — 288 c.
Pexum IIOCTYIIA:

http://biblioclub.ru/index.php?page=book _view_red&book 1d=461556

2. Kpriora 1'.J[. OCHOBBI cTaHJapTU3aIlUIU, cepTU(UKAIIUI, METPOJIOTUIN:
YueOHUK A1 BY30B. — 3-e 3., nepepad. u gon. M.: KOHHUTHU — JJAHA, 2015.3
-~ 671 C. Pexum JIOCTYIIA:
http://biblioclub.ru/index.php?page=book view red&book id=114433

IlepeyeHb A0MOJIHHUTEIBLHON JIUTEPATYPbI:

Memoouueckas tumepamypa.

AOKYMIEHTE IO IICAH ka omnaifa http://www . biblioclub.ru
INEKTPOHHOWM NMOAMACHIO
Ceptuchukar: 12000002A633E3D113AD426FBES0002000002A6 CHCTEMA IPRbD DkS}} -
Bnapeneu; WWebayxoea TateaHa AnekcaHapoBHa
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Hu (bﬂp MaIllIOHHBIC CIIPABOYHEIC CHCTCMBI.

1. http://docs.cntd.ru/ OnexTpoHHEBIII (OHA IPABOBOI U HOPMATUBHO-

TexHnueckon JokymMeHrtanun TEXSKCI

2. IIpodeccunonanbHEIE CIIpaBOYHEIE

http://vuz.kodeks.ru/

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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MHUHHUCTEPCTBO HAYKHM 1 OGPA3ZOBAHHA
degepajbHOE rocyJAPCTBEHHOE ABTOHOMHOE 00Pa30BaTe/ibHOE YUpesKIeHHe BbICIIEro

npodeccHoHaILHOro 00pa30BaHHA
«CEBEPO-KABKA3CKHUHU ®EJAEPAJIGHBIA YHUBEPCUTET»
[Iarrropckrit HHCTHTYT ((unnan) CKOY

METOANYECKHUE YKASAHUA

110 BBIMOIHEHIIO KOHTPOIBLHOH PadoThI, O0YYAOIIHXCS
10 JUCIHHIUIMHE «3MepeHHe 1 VUET SIEKTPHYECKOH SHEPTHI
IUISL CTYIEHTOB HAIIPaBJIEHHS ITOAT OTOBKH
13.03.02 DneKTposHEPreTHKA H AIEKTPOTEXHHKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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BBEJIEHHUE

Hacrosmpie mMeToguyecKne yKazaHHS SBISIOTCS 3aJaHHEM K KOHTPOIBHOH padoTe I1o
OUCIMIUIMHE «M3MepeHHe M yUeT BIEKTPOSHEPIHH» H IIpeJHa3HAUYEHBI IS CTYAEHTOB
HaIlpaBJIeHH A ITOATOTOBKH 13.03.02 DneKTposHEPreTHKa H 3IeKTPOTEXHHKA JHEBHOH H 3a0YHOH
popM 00yUEHHAL.

[ IpH ITOATOTOBKE K KOHTPOJIBHOH padoTe HEOOXOMAHMMO ITOATr OTOBHTE ITPOTOKOJI, KOTOPBIH
OyIeT COOTBETCTBOBATh TpeOOBAaHMSAIM K COHEpPKaHHMIKO paldoTHl C  HCIIOIb30BAaHHEM
PEKOMEHIYEMOH JIMTEPATYPHI H HCTOUYHHKOB Internet.

[IpumeHeHHe MeTOAHYECKHX VKa3aHHH ITO3BOISIET HHTEHCH(HIMPOBATH IIPOILECC
H3YUEHHS MaTepHaia, IIOMOTaeT CTYAeHTaM IIpHoOpeTaTh HaBBIKH pabOTHI ¢ 000OpPYIOBaHHEM H

TEXHHYECKOH JIMTEPATYPOH.

HEJ]I:: I/IB}HHITL MATCPHAJI HACTOAIIIX MCTOJHYCCKHX }’KEIBEII—]I]I‘L OTBETHTDL Ha ITOCTABIICHHBIC
BOITPOCEI IIO TCMdAM H HaHlTH COOTBCTCTBYIOIITHE OIIPEACIICHHA IIPHBCACHHBIX TCPMHHOB C
HCIIOIIB30BAHICEM HDpMﬂTIIEHGﬁ JOKYMCHTAILII.

(I)HEMHBFEMBIE KOMIIETCHIINN.

HMHupekc O opMyIIHPOBKA:

[IK-2 Crioco0eH aHAIIM3HPOBATh peXHMMEl  PaboTHI 00BEKTOB CHCTEM
BJIEKT POCHA0KEeHH S

WHHKATOPEI N1 -41m-2 JleMOHCTpHPYET ITOHMMAaHHE TTPHHIIHIIOB (P YHKITHOHHPOBaHHS

AOCITHKCHHA | pEIHKOB 3IeKTPHYECKOH SHEPrHH H MOIIHOCTH, PhIHKA CHCTEMHBIX YCIIYT
KOMITETEHI[HIT

B PE3VIILTATC OCBOCHHA JHCITHILTHHBI Gﬁ}"lIEIIDH_[HﬁGH HJOJIZRCH 3HATH.
AOOKYMEHT NoarnncAH

SAEKTPOHHON MNOANUCHIO fayeHHe, BUABL H GYHKIHH cHeTeM ACKY D
CepTucukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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yCTaHABIMBATh OOIHOCTE H PA3IHYHI CHCTEM 3IeKTPOSHEPTeTHKH H IIPHMeHSIeMOT 0
00OpYAOBaHHSA ¢ LIETBIO (DOPMHPOBAHHS YCIOBHH AJI IIOHHMaHHA ITYTeH SHeprocoepekKeHNI H
TTOBBIIIEHH S SHEPr 03 (P eKTHBHOCTH.

BIIAJIETh:

HaBBIKaMH 0OecIIleYyeHH I IIapaMETPOB pPEKHMd CHCTCMBI BHEI{TPGCHﬂﬁ}I{EI—HIH o0OBeKTa

KonuTpossHas padora Ne |

3agauya Ne 1 [Toepka TeXHHUYECKIX IIPHOOPOB H OCHOBBI METPOIIOTHH
3amauya Ne 2 M3MepeHHe TOKA H HaIIPSKEHH S B IIETISIX IIOCTOSIHHOTO TOKA
3agauya Ne 3 MeTOABI H IIOTPEMIHOCTH 3JIEKTPHYECKHX H3MEPEHHH

3agaua Ne 4 M3MepeHHe aKTHBHOH MOITTHOCTH B IEMIX TpexX(a3HOoro TOKa
3agaua Ne 5 M3sMepeHHe peaKTHBHOH SHEPIHH B IETIIX TPeX(a3HOIo TOKa
3agauya Ne 6 BeiOop H3MepPHTEIBLHOMN aIlllapaTyphl

3amaya Ne 7 HBMEPEI—HIE TOKa B ICIBIX IICPEMEHHOI'O HECHHYCOH A IbHOI'O TOKA

3agada Ne 1 [lorepka Texrimieckix IMpHOOpPoOB

TexHHYeCKHI aMITEpMETP MarHHTO3IeKTPHYECKOH CHCTEMBI ¢ HOMHHAJILHBIM TOKOM [H, YHCIIOM
HOMHHAJIbHBIX JeneHHH aH = 100 mmeeT oiipoBaHHBIE JelIeHHS OT HYISI JO HOMHHAJILHOIO
3HA4YeHHST, IIPOCTaBJIcHHBIE Ha KaXJOH IIITOH YacTH INKalbl (CTpPelKH 00ecTOYeHHBIX
aMITEpMETPOB 3aHHMAIOT HYJIEBOE ITOTOKEHHE).

[IoBepka TeXHHYECKOrO aMIIepMeTpa OCYINECTBIIUIACh OOpa3IOBBIM aMIIEPMETPOM TOH e
CHCTEMEI.

HMcxomHble maHHbBIE 715 BRIITOTHEHHS 3a/la4H YKa3aHbl B Ta0m. 1.

Tabmmira 1 — UncnoBele 3HaueHH T U1 3agadi Ne |

[Ipoeepsiemel | Ex. u3- Ilpemmnocnemus [Tocnemusa ipdpa mmmdpa
1 MepeHH & |
aMITEpPMETP g | mudpa ommdpa 0 1 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
AbcomoTHas
A _ 0,03 +g’0 0,03 +?;0 +g’0 0,04 +?;0 0,05 +g’0 0,05
IO PENIHOCTh
_ +0.010.06/ 799 .0.05-0,08 90 0,07 F00 9,02/ OV
NOKYMEHT NOANMUCAH 2 2 6 4
ANEKTPOHHOW NOAMUCHIO 0 0.0 0.0 0.0
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 | 0, +0, +0,
Bnapenew:  Llle6ayxosa TaTbsiva AnekcaHapoBHa -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;35 25120 15 20 50 10 50 10 25 15

. 1:6 101,020 1510 25 15 20 5025

OMHHAJIBEHEI
ii A 2;7 5010 11,0 1 25/25 20 10 |25 10 |50
TOK 3:8 20 | 15 125 | 10 |50 /50/20 50 20 10
4,9 152510 50,20 1525 15 1,0/ 20

[Ipumeuanme. AGCcoJIIOTHAS IIOPEIIHOCTE B TAOJI. 1 YKa3zaHa JIJIsg KaKI0To

O POBAHHOTIO JieJIEHUS IIIKAJIBI ITOCJIe HyJIS B IIOPSAKe X BO3pacTaHUs, BKJIIoUas
HOMMHAJIBHBIN TOK aMIIeEpMeTpa.

1. YKa3ars yCIOBHS ITOBEPKH TEXHHYECKHX IIPHOOPOB.

2. OnpeemuTs IOIPaBKH H3MEPEHHH.

3. ITocTpouTh rpaduK IMOIMPaBOK.

4. OnpeeniTs IMPHBEICHHYIO ITOTPEIHOCTD.

5. YKazare, K KaKoMy OIMKaHIIIeMY CTaHJAaPTHOMY KJIacCy TOUHOCTH OTHOCHTCS JaHHBIH
ITpHOOD.

Ecm mpuOop He COOTBETCTBYET YCTAHOBIIEHHOMY KJIACCY TOUHOCTH, YKa3aTh Ha 3TO 0c000.
0. HammcaTth OTBETHI Ha BOITPOCHI:

1) Uto HazpIBaeTCI H3MepPEeHHEM?

2) Uto Takoe Mepa H H3MepHTelIbHBIH ITpHOop? Kak oHH rmoapa3ersroTcs 10 Ha3HaYeHHIO ?
3) Yro Takoe morpemHocTs? JlafiTe oIlpe/esieHHe aOCOJIIOTHOM, OTHOCHUTEJIhHOH

1 IIpUBeJeHHOH IIOTPEITHOCTH.

3amauya Ne 2 M3MepeHHe TOKA H HAIPSKEHH S B IIETISIX IIOCTOSIHHOTO TOKA
M3mMmepurenmpHplit MexanHm3M (MM) MarHHTOSIeKTPHYECKOH CHCTEMBI pacCUHTaH Ha TOK IH
1 HanpsokeHne UH 1 MMEET KAy Ha ay JASTIEHIIL.

Tabmmia 3 — YHcioBkeIe 3HaYeHH T J1d 3agadi No 2

Ex. u3- IlpeamnociemHsst [Tocnennas mugpa mudpa
HanmeHoBaHHE BeJTHYHH

MepeHHS IHppanomdpa | 0 ' 1 2 3 4 5 6 7 8 0

Harpspxerme UM Un MB — 45 175 50 100 75 60 (10075 80 (100
Toxk UM In MA — 5175 10 10 7.5 15 130 25 40 50
cII0 NENEHNH ay e _ 50175 1100 50 |150 75 100(150' 50 100
0:5 45 1300 15 200 30 60 (25175 200100
NOKYMEHT NOAanMnCcAH

BNEKTPOHHOW NOAMUCHIO 90 (150 45 20 160 |30 50 150 40 15

Ceptucmkar:  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(225100 50 120(300/150| 15 1160 50

4:9 150} 15 150 100 150] 15 250|330 120 10
0; 1 1,0 1,5 2,0 10 1,5/3,0 25 30 20 5
6; 2 1,5/3,0 10 2,0(3,0 1,5/2,5 255,015
Tok In A 7.3 2,06,0 5,0 3,0(4,5 6,0 5,0 15| 10 10,5
8. 4 2545 1,5 35,0015 4575 1,5/0,5 1,0
95 3,07,50,525/30 0,310,675 4,020

1. CoctaBHUTE CXEMY BKIIOUEHHS H3MEPHTEILHOIO MEXAaHH3Ma C IMYHTOM H JaTh BBIBOJ
() OPMYTIBI I 1.

2. OrmnpenemHuTs IIOCTOSHHYIO HM3MEPHTEIBHOIO MeXaHHM3Ma II0 TOKY (i, BEIHYHHY
COIIPOTHBIIEHHS IIIYHTA IyH IIOCTOSHHYIO amriepMmerpa C'i, eclm 3THM IIpHOOPOM  HYKHO
H3MEPATH TOK IH.

3. OnpeaemTh MOIIHOCTE, MOTPEOIIeMYIO aMITEpPMETPOM ITPH HOMHHAJIbHOM 3HAaYeHHH TOKa [H.
4. CoCTaBUTH CXeMY BKIIIOUEHHS H3MEPHTEIILHOIO MEXAHH3Ma € J00aBOUHBIM COITPOTHBIIEHIEM
H JIaTh BBIBOJ (POPMYIIHI Iy,

5. OIpenennurs TOCTOSHHYIO H3MEPHTEIIBHOIO MeXaHH3Ma I10 HaIlpsoKeHHo Cy, BEIHYHHY
100aBOYHOI0 COITPOTHBIIEHHS Iy H IIOCTOSHHYIO BOJIBTMETpa C'y, eCli 3THM ITPHOOPOM HYKHO
H3MEPSTH HalpshkeHHe UH.

0. OIpegemHTs MOIMHOCTh, IOTPEOIIEMYIO BOIBTMETPOM ITPH HOMHHAIBHOM 3HAYEHHH

HanpsokeHus UH.

3amauya Ne 3 MeTOIBI H IIOTPEMIHOCTH 3JIEKTPHYECKHX H3MEPEHHH

st M3MepeHHS COIPOTHBIIEHHS KOCBEHHBIM METOAOM  HCIIONB30BAINHCH JIBa IMpHOOpa:
aMITEPMETP H BOJBTMETP MarHHTO3IEKTPHYECKOH CHCTEMEL.

M3MepeHHe COIMPOTHBIIEHHS ITPOM3BOAIIOCE IIPH TemIleparype t°C rpudopamMi I'PyIIeL A,
bwm B. JlanHeie 1npHOOpOB, HX IIOKA3aHHS, a TaKke TIpyIma IpHOOPOB H TeMIleparypa
OKPYZKAIOILErO BO3AYXa, IPH KOTOPOH ITPOH3BOAIIOCE H3MEPEHHE COITPOTHBIIEHHS, ITPHBEICHEI
B Tal0I. 4.

Taomuira 4 — UHcnoBele 3HaUeHH T U1 3a1aud Ne 3

Ex. u3- IlpeamocneaHss [Tocnenrsst nndpa mudpa
HarmeHoBaHI e BeITHYHH
MepeHHSI Imppammdpa (O |1 /2 314 5 6 7 8 9
NOKYMEHT NMOAMNUCAH | | |
SNEKTPOHHOM n‘?}ﬂnmch}ﬂ — 300150| 15 175 1300 30 300150 75 | 30
CepTudbukar:  12000002A633E3D113AD425FB50002000002A6
Bnapenel; = ' lWeBayxoea TaTbaHa AnekcaHapoBHa — 3 75 1 I 7511 1 3 1 7.5

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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1| cTpenkH npudopa rmpu UH

. KTAG TOMHOCTI Yo — 0,2 051,002 0,5 1,0 1,005 05 1.0
T 0;5 220140/ 12 |60 240 27 270 100 50 | 20
M 1; 6 280130 10 |70 260 25 180 110 60 | 26
: IIokazaHue BojmbTMeTpa U B 2.7 250120 8 65 210|123 230140 70 18
p 3; 8 170 110 11 |75 250 28 240120 65 22
4;9 290150/ 14 |55 200 29 160 130 75 | 25
A [Ipenen usmepeHns I A — 1.5 30157503 151515 03 15
M [lagerme HalIpsDKEHNS Ha MB — 100195 100 140 27 100 100100 27 100
33aKHMax ImpHoopa nmpH IH
11 Kace TOUHOCTH Yo — 1,51,00,205 1,0/02(1,0 05 02 1,5
; 0; 1 1,010,510 5 0,29, 9 0,504 0,110
M 0; 2 1,30,7 1,2 6 0,18/ 10 0,6 0,50,15 8
€| Ilokazanrie BonbTMETPA | A 7.3 1,110, 7 1,2 6 0,18/ 10 10,6 0,50,15 8
! 8, 4 1,5 1,1 0,6 4 0,24/ 11 (1,0 1,00,17 14
P 935 1.4 1,3 0,7 350,16 131,508 03 5
['pyrora mpudopoB — — A b B/A b B A b B A
Temrieparypa t °C — 10 0 —10 3010 0 25 30 40 10
OINpeIemTs:

1) BEIHYHHY COITPOTHRIIEHHS I'X IO ITOKa3aHMSIM IIPHOOPOB H HAYEPTHTh CXEMY,

2) BEIIHYHHY COITPOTHBIIEHHS IX C YYETOM CXEMBI BKIIFOUEHH S IIPHOOPOB;

3) HanOOIbIIHE BO3MOXKHBIE (OTHOCHTEIBHYIO H aOCOIMIOTHYIO) IIOTPEIMHOCTH pe3yiIbTaTa
H3MEPEHHS 3TOT0 COIIPOTHBIIEHHS,

4) B KaKIIX TITIPpCACIIaX HaXOJATCA IeHCTBUTEIILHBIE 3SHAUCHH H3MCPACMOI'O COIIPOTHBIICHIA.

3agaua Ne 4 M3amepeHne akTHBHOH MOITHOCTH B IETIIX TpexX(a3HOoro TOKa

Jlma wH3MepeHHsS  aKTHBHOH  MOIMHOCTH  TPeXIIPOBOAHOH IEIMH  TpeX(a3HOro TOKa
C CHMMETPHYHOH AKTHBHO-HHIYKTHBHOI Harpys3Kom, COEMHEHHOMN 3BE310H HIH
TPEYTOJILHHKOM, HEOOXOAMMO BHIOPATH JBa OJHHAKOBBIX BaTTMETPa ¢ HOMHHAILHBEIM TOKOM [H,
HOMHHAIIbHBIM HaITpsKeHHeEM UH U Y CIIOM JEIEHHH Kbl a; = 150 ger.

HMcxomHbIe JaHHbBIE IS PELICHIA 3a 4 9H ITPHBCACHBI B Tabi. 7.

AOKYMEHT NOANWCAH 4
QNEKTPOHHOUW MoAdrnncbio |
Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: ' lebsyxosa TarbAHa AnexkcaHapoBHa ITocnmenrss I_[H(bpﬂ IllII(l)pEI

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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H3- JH

Mepe | IHdpa 0 1 2 3 4 5 6 7 8 9
HHSA | ImH]pa

0;5 30 6,0 55 50 32 1,5 20 25 35 1.8
I; 6 35 55 60 55 30 20 25 20 (30 22
MOIIHOCTE IETTH S KB-A 2.7 25 50 65 60 36125 /15 1.8 2528
3; 8 20 45 50 45 50 30 50 30 (20 14
4,9 1.8 140 45140 60 3,558 35 |15 35
0; 1 0,7 0,8 09 0,7210,82 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

Koogdprmment _ 7,3 10,74/0,84/0,7310,76/0,84/0,81 (0,87 0,88 0,85/0,76

MOIITHOCTH COS(]
8: 4 0,76 0.86 0,75 0,78 0,850,882 0,89 0,86 0.8310.74

9:5 0,7810,8810,71/0,80 0,86/0,84 0,91 0,83 0,74 0,80
DazHoe HanpsokeHne U, B — 127 220|380 220|380 127 380 220 127 127

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

CxeMa COeJIHHEHH I — —
Ia Ja Vr. Jda Vyr. Ja yr. T.H |Ja  [Ja

[IocnemoraTelbHBIE OOM

OIKH B4TT- B B A B  C A /B C A B C A
METPOB BKITFOUEHEI HB uC A uB uC uAjluB uC |[uA uB

B IIPOBOJIA

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

1. Ilo maHHBIM BapHaHTa IS HOPMAJIBHOI O PEKHMa PaOOTHI LIETIH:

a) HAUePTHTH CXeMY BKIIOUESHHS BATTMETPOB B IIEIb;

0) J0Ka3aTh, YTO aKTHBHYIO MOIIHOCTh TPEXIIPOBOIHOH IIEITH TpeX()azHOTr O TOKa MOKHO
IIPEICTABHTEL B BHE CYMMEI JBYX ClIaraeéMBIX,

B) IIOCTPOHTH B MacInTa0e BEKTOPHYIO JHArpaMMY, BRIJEIIHB Ha HEH BEKTOPHI HAITPSKeHHH
H TOKOB, ITOJ AeHCTBHEM KOTOPBIX HAXOASATCA MapalIe]IbHEIE H ITOCIe0BaTEIbHEIE OOMOTKH
BaTTMETPOB,

I') onpeeltuTh MoImHOocTH Pl 1 P2, H3MepseMble KaKIbIM H3 BaTTMETPOB,

1) OIpeJelINTh YHCIIO AeJIEHHH IKaibl al 1 a2, Ha KOTOphle OTKIIOHSFOTCS CTPEJIKH BaTTMETPOB.
2. ITo maHHBIM BapHaHTa IIpH OOPEIBE OJHOH (pa3hl MIPHEMHHKA SHEPTHH:

a) HAUePTHTH CXeMY BKIIIOUEHHS BATTMETPOB B IIEIb;

AQKYMEHT [IORNCAH | BBIJIEIINBE Ha HeH BeKTODBI HAIIPSKeHIH
SNEKTPOHHOM NOANUCHIO AMMY, BB p p

Ceptudukar; 12000002A633E3D113AD425FB50002000002A6

ITapalUICIIbHBIC H ITOCIICAOBATCIIBHBIC OOMOTKH
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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B) ONpeAelTh MOIMHOCTH Pl 1 P2 m3MepseMble KaKIbIM H3 BaTTMETPOB;

I') OIpeAeIINTh YHCIIO JeJIeH I KAkl al H a2 Ha KOTOPHIE OTKIIOHSEOTCS CTPEIIKH BaITMETPOB.
PesynpTaThl pacuyeToB 3arucaTh B Ta0I. 8.

[Iprvevanme. 3agaHHAs TPeXIIPOBOAHASA IEelb TpeX(asHOro TOKa IpeAcTaBIsgeT CcoOOMH

COCIHHCHHE TPCX HEIIOABHKHBIX MAI'HHTHO-HECBA3dHHBIX KATVIIICK.

3agada Ne 5 M3sMepeHHe peakKTHBHOH SHEPIHH B IETIIX TpeX(pa3HOIo TOKa

CHMMETPHYHBIH TpexX(asHbIH IIPHEMHHK SJIEKTPHYECKOH »SHEPIHH COEJHHEH II0 CXEME
3Be3/la HIIH I10 CXEME TPEYIOJIbHHK.

HanpsoxeHne Ha dase mpueMHnka Ud.

AKTHBHOE M HHIYKTHBHOE COITPOTHBIIEHHA (pa3 MPHEMHHKA COOTBETCTBEHHO PABHBI T, X¢.

B 1lens ImpHEMHHKa BKIIIOYEH OJHOAIEMEHTHBIH CUETUYHMK AKTHBHOHM SHEPrHH I H3MEepPeHHS
PEaKTHBHOH 3HeprHH. IlocnemorarebHass OOMOTKa CUETYHKA BKIFOUEHA B OJHH H3 IIPOBOJOB
Tpexda3HOoH IeITH, KaK yKa3aHo B Ta0mI. 9.

Tabmuira 9 — UHcnoBele 3HaUeHH T U1 3a1adui No 5

Ex. Ilpexnmocie [Tocnemnusas nudpa nmdpa
HanmeHoBanme Bemmun  H3- AT
H MepeH Imppa | 0 | 1 2 3 4 5 6 7 8 9
HS rmdgpa

TPey TPey 3Be3 TPEY 3Be3 TPEY 3BE3 3Be3 TPEY TPEY

CxeMa coeIHHEHH T —
r. |r. |ga r. mga T. mga ma | T. | T

[TociiemoBaTenbHasd 00

MOTRa _ _ B A A C C B|B A A C
CUeTYHKa BKIIFOUEHA B
ITPOBOJ
Bpems t q — 30 150 20 20 40 40 | 30 | 30 50 | 30
(Da30BOE HAIIPSIKEHHE R B 220 1380|127 220 220 380 127 220 220 380
Ud
0:5 20 1030 10 16 |15 25 15 20 14 | 20
I:6 19 129 11 17 16 (124 18 21 | 16 | 14
AXTHBHOe
COITPOTHBIEeHHE (pa3el = OM 2.7 18 28 12 |18 17 23 |21 22 18 16
' 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 NOANWUCAH " 025 15 024 020 30| 10 I8 28 | 40
SNEKTPOHHOW NOONMAUCLIO
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6 26 16 23 21 29 11 17 27 @ 38
Bnapeneu: lebayxoea TateAHa AnekcaHgpoBHa
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7,3 20 127 17 022 023 28 12 16 26 | 36
8:4 21 |28 18 21 24 27 13 15 25 | 31
9:5 22129 19 120 25 26| 14 21 24 | 32

[ I[pHeMHHK 3JIEKTPHYECKOH SHEPrHH paboTaeT HEMIPEPHIBHOE BpeM4 t.

1. Haueprturs cxXeMy BKIIOUYEHHS CUETYHKAa B COOTBETCTBHH C JAaHHBIMH BapHaHTa, CHEIIaTh
Pa3sMETKY I'eHepaTOPHBIX 3aKHMOB €I'0 OOMOTOK.

2. OnpefemnTh THHeHHOe HampsbkeHHe Ul IHHeHHBIH TOK I, KO3(pHIEeHT MOITHOCTH cOs(
1 YTOT (.

3. JlngzamaHHON IIEIIH IIOCTPOHMTE B Macinradbe BEKTOPHVIO JHarpaMMy, BBIIEIHTH
B HEH BEKTOPBI HAIIPSDKEHHS M TOKA, IIOJ ASHCTBHEM KOTOPBIX HAaXOJITCS IlapaliIelIbHas
H II0CIIefoBaTeIbHasI OOMOTKH CUeTUHKA.

4. Ilomb3ysch BEKTOPHOH JHArpaMMOI, JOKa3aTh, YTO CUETYHMK, BKIIFOUEHHBIH IIO TAKOH CXEME,
H3MEPSET PEAKTHBHYIO SHEPIHIO.

OnpeaeniTh pacXod PeaKTHBHOH SHEPTHH, YUHTHIBAEMOH CUSTYHKOM 3a BpeM t.

5. IlogcunTaTh 3a BpeMs t peaKTHBHYIO SHEPTHIO BCET 0 IIPHEMHHKA.

0. HaliTH YHCIIEHHOE COOTHOINEHHE MEXKIY SHEPTHEH, VUHTBIBAEMOH CUETYHKOM, H SHEPTHEN

ITPHEMHHEKA.

3agaya Ne 6 BeiOop H3MePHTEIBLHOMN aIllapaTyphl

B BBRICOKOBOJIBTHOH TPEXIIPOBOIHOH I[eIH TpeX(azHOr0 TOKa HEOOXOAHMO H3MEPHTH JIMHHEHHBIE
TOKH, IHHEHHOe HallpspkeHHe, KO3 (HIHMEeHT MOITHOCTH IIEITH H PacXo]l aKkTHBHOH SHEPIHH BCceH
I[ETIH.

[TomoOpars  gI3TOH  LieMH  JBa H3MEpPHTeIbHBIX  TpaHcopmatopa  Toka (UTT),
IBa H3MEPHTEIbHBIX TpaHc]opMaTopa HamnpsokeHHsS (MTH) H IMOAKTIOUHTE K HHM CIIEIYIONTHE
H3MEPHTEIbHEIE ITPHOOPHL: JBa aMIlepMeTpa 3JIEKTPOMAarHHTHOH CHCTEMBI, JBa OJHO(]a3HBIX
HHAYKIITHOHHBIX ~ CYeTYMKa  aKTHBHOH  DHePruM, OJHH  TpexdasHblil  (a3oMeTp
3JIEKTPOMArHHTHOH HJIH 3IEKTPOAHHAMHYECKOH CHCTEMBI, OAHH BOJIbTMETP 3JIEKTPOMATrHHTHOH
CHCTEMBEL.

PaccTosHue oT TpaHc(opMaTopa A0 H3MEPHTEILHEIX ITPHOOPOB / (TIPOBOJ MEeIHEIH, CeUeHHEM S
= 2,5 M M), HOMHHAlIbHOe HamnpskeHHe ceTH Ul u nuHedHBIT TOK I1 mpmBeneHer B Ta0m. 10.
Hauepruts cxemy BxinroueHHI MTT u UTH B 11enp, a TakKe 1mokasars IOAKIIOUYEHHE K HHM BCEX

H3MEDHT eIIBHBIX IIDHOODOB.

NOKYMEHT NoanncAH
ANEKTPOHHOW NOANMUCHIO o 6
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Lebayxoea TateaHa AnekcaHapoBHa \eMITOCIIE IHS HOGHE,[[HHH Hﬂtbpﬂ IllIId)pEl
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MepeHHs IHppamuppa 0 | 1 0 2 3 4 5 6 7

HomrmHanpHoe HanpsikeHne cetu Uy B — 6000(5003000/10000 1500060005003000/1
0;5 40 100 75 @ 30 | 20 | 50 150 50
I; 6 15 75 50 15 | 25 | 30 100 30
JIMHEHHBIN TOK /| A 2;7 30 150 75 0 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 1114 18 | 21 |16 |12 19
PaccTosiHIEe OT H3MEPHTEIBHBIX
M 7.3 13 12115 19 | 22 [ 17 14| 18
IIpHOOPOB J0 TpaHcpopMaTopa /
8; 4 12 1316 20 | 23 [ 18 16| 17
93 11 1417 16 | 24 19 | 8§ 16

BrmmomHHTe pa3zMeTky 3akiMoB 00MoToK UTT, UTH, cueTunkoB u ¢a3zomeTpa. [Tokazars

3a3eMIeHHe BTOpHYHBIX oOMoTOK UTT m UT H.

[Iprvep: Pemenne OCHOBBEI METPOIOTHH H BIeKTpHYecKHe H3MepeHHsI KoHTponsHasg pabora
No 1 BapHaHT 4

3agaua Ne 7 (3ajmaga Ne 5) M3smepeHHe TOKa B IETIIX ITEPEMEHHOI0 HECHHYCOHAAIbHOTO TOKa

1. B 1erms HECHHYCOHIAILHOIO TOKA BKIIFOUEHEI. aMIIEPMETP MArHHTORJIEKTPHYECKOH CHCTEMEBI
H aMIIEPMETP  ANEKTPOAHMHAMHYECKOH  CHCTEMBI.  AMIIEPMETPEl  HMEIOT  OJHHAKOBEIE
HOMHHAJIbHBIE TOKH /g = 5 A H HNIKaIbI ¢ OJHHAKOBEIM HOMHHAJIbHBIM YHCIIOM JelleHHH ax = 100
Iell.

Hauepruts cXeMy IIEMM H OIMPEAEIHTh, Ha KaKOe YHCIIO JEJIEHHH KAl OTKIIOHHTCS CTPENIKA.

a) MarHUTO3JIEKTPHYECKOr0 aMIlepMeTpa,

0) AIIeKTPOSHHAMHYECKOr0 aMIIepMeT]a,

€CIIH B ICITH ITPOXOIHT TOK.
=1+ I _sinat + I,_sin{3af + V. ).
[TocTpoHTh B MacITabe B OLHIX OCSIX KOOPAHHAT IpadpHKH 3aJaHHOIO TOKa i = f(f) 3a Bpemd

OJHOI'O IICPHOA4 OCHOBHOH I'apMOHHKH TOKA.

3HaueHH lo, I1m, [3m 1 YTOI cABHTA (pa3bl TPEThel TapMOHHKH JUIS OTAEIbHBIX BapHAHTOB JaHBI

—_— e = 1 A
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HOMHHAIILHBIE TOKH /7= 5 AU IIKATIBI ¢ OJHHAKOBBIM HOMIHAIBHBIM YHCIIOM JdelleHHH ag = 100

OCII.

Ha Kaxoe 4icIIo AelleHHH IIKaJIbl OTKIIOHHTCS CTPCIIKA. El) NIEKTPOJHHAMITHCCKOI'O aMIIEPMETPA.,

0) JeTEeKTOPHOIr 0 aMIlepMeTpa, €CIIH B I[EIH ITPOXOIHT TOK:
j=1_sinat + I, sin(3af + 'F,).
Tabmmia 14 — YUucinoBbele 3HaYeHHUS 1T 3agadi No 7/

HalMeHOBRAHIE En. u3- | IlpeamnocneaHss [Tocneansasa mpdpa mmdpa

BETTHHH MepeHus | mmppammppa (0 1 (23 4 5 6 7.8 9

Tok Iy B — 0,51,51,52,0250,5/1,01,52,02,5
0;3 4,54,03,53,012,54,013,53,02,54,0
1.6 4,04,53,83,2/3,04,4(4,0 3,53,04,0
ToK Iim A 2,7 3.513,04,03,43,64,23.84,03,54,2
3;8 3,012,54,23,64,03,54,44,54,03.8
4,9 2,513,54,43,84,53.84,23.,64,24,4
0; 1 2,512,01,51,01,5/1,02,0/1,51,02,0
0;2 2,0251,81,4201,218/1.81,222
ToK Iim M 7;3 1,5/1,012,01,6 2,51,4/1,6 2,02,2|12.8
8: 4 1,0/1,512,22,51,2/1,6 1,524 1,8 3,0
9:3 1,512,012,42,0261,81,4251,63,2

VT OII CABHTIA (pasbl

y O /6 m /32 m w6 0 m 1/3
TpeThell rapMOHHKH
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