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Llens 1 3amaun n3yuyeHusA TUCHUILTHHEL
O00pynoBaHNE U MATEPHUAITEI
HanmenoBanue npaktuaeckux padoT
ConepixaHie mpakTHIECKUX padoT

[Tpaktnueckoe 3amarme Nel. KiaaccupuHxanusa cpeacTB H3MepeHHH.
Crpykrypa smeKkTposHepreTukd. OCHOBHBIE TEPMUHBI M MOHATUA IO YYETY
SEKTPUUECKON SHEPTHH.

[TpakTnueckoe 3aQHATHE No2. Bujasl IeKTPOH3MEepPHTe/IbHbIX
npubdopoB.IIpaBuna yuera 5I€KTPUUECKON YSHEPTHM.

[Tpaktnueckoe 3amarue Ne3d. DJIekTpodHeprusi Kak ToBap. bananc
SIEKTPUUECKON YHEPTUM HA MOACTAHIAN 1.

[Tpaktnueckoe 3amarme Ned. Kuiaccudukamnus, yerpoHcTBO H pabdora
CYETYHKOR 3IeKTPOIHepruH. bananc snekTpuyecKkon YHEPTUN HA IO ICTAHIUN
2.

[Tpaktiueckoe 3anarue NeS. Meroa oaHoro, AByX Tpex BATTMeTpoB. Pacuer
HArPy3KH U3MEPUTENBHEIX TPAHC(POPMATOPOB TOKA

[Tpaktiueckoe 3ansatue Ne6. HasHaueHHe M HCIOIB30BaHHE 100aBOYHOIO
CONPOTHBJICHHS [JIfi H3MEeHeHUsI HANps:KeHUs. PaccTaHoBKka Cpencrs ydera
Ha ITOACTAHIUH

[Tpaktnueckoe 3anarue Ne7. IlpumMeHeHHe TpaHcpopMaTopoB Toka. O0mue
TpeOOBaHUA K YUETy OHnekTposHepruu. Pacuer kommuecrBa mnepesaHHOU
SMEKTPOSHEPTUH HPU HECOBIAAECHUM TOYKU Y4YE€TA W TPaHUIBl OaTaHCOBOU
NPUHAAIEKHOCTH 1.

[Tpaktiueckoe 3anarue Ne§. IlpumMeHeHne TpaHC(HOpMATOPOB HAIlPsizKeH HHl.
OCHOBHBIE TEPMHUHEI U TTOHATHS MO YIETY SJIEKTPUIECKOH YHEPTUM.
[Tpaktuueckoe 3ansrue NoO. IlousiTus, Buabl 1 pyHknuun ACKY).

[Tonsarusa, sumaer u pyakimu ACKYD.

YueOHO-MeToInIeCKOe U MH(POPMATMOHHOE 00eCIeueHne QUCIIUIIIIMHEL

[lepeuens OCHOBHOM MW IOMOJMHUTENLHOW IMTEPATYPHI, HEOOXOOUMON I
OCBOEHUS JUCIIUTIINHEI

[lepeuens yueOHO-METOOMUECKOTO OOECTEYEHMA CAMOCTOATENBLHON PAOOTHI
00yUaronuxcs Mo JUCIUIIINHE

[lepeuens  pecypcoB  uH(OPMALMOHHO-TEICKOMMYHUKAIIMOHHON  CETH

HNurepuer, He0OXOIUMBIX 11 OCBOEHUA AUCITUILTHHEL

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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BBEJIEHUE

Hacrosanme meronuueckue ykazaHus ABJIAIOTCA 3arOTOBKOM K MPAKTUUYECKUM 3aHATUAM
mo gucimmuinHe «M3mepenne m y4er SIeKTPOSHEPTHM» M NPEIHA3HAYEHBI I CTYIEHTOB
HanpasaeHua noaroToBku 13.03.02 DnekTposHepreTuka u SIEKTPOTEXHUKA JHEBHOU U 3a0UHOU
(popm 00ygeHMA.

[Ipn moaroroBke K HDPAKTHUECKUM 3aHATHAM HEOOXOZUMO HOATOTOBHTH KOHCIIEKT,
KOTOPBIM OymeT COOTBETCTBOBATH TPEODOBAHUAM K CONEPKAHUIO 3AHATHI C MCHOIB30BAHUEM
PEKOMEHIYEMOM JIMTEPATYPHI M1 UCTOUYHUKOB Internet.

[Tpumenenue METOOUUECKMX VKA3aHWUHM MO3BOMAET WHTEHCU(DUIIUPOBATE MPOIIECC

M3YUEHUS MATEpUaia, NOMOTaeT CTyAEHTAM NOPUOOpETars HABEIKM pPA0OTEI € TEXHUUYECKOU

JATEPATYPOHL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. Ilenw u 3a0aun usyuenus OUCUUNIUHDI

[lenpro ocBoeHMs aucHMIUIMHBL «M3MEpEeHUs U y4E€T DSAEKTPOIHEPTUMN) ABIACTCA
(opMHpOBAHUE Y CTYACHTOB KOMIETEHIIUHM ITO3BOIAIONIMH BEIPA0OTATH HABBIKM (PHU3MIECKHUX
HCCIIETOBAHUM B C(PpEpax akageMHUu€eCKOl, MPo(PEeCCHOHATEHON U O0MIEHAYIHOU OEATENBHOCTH.

3amaumn OCBOEHUA QUCHUILUIUHEL

— W3Y4YEHHE 3aKOHOB OKPYKAIOMIETO MUPA B MX B3aUMOCBI3MH;

— oBnaaeHue (pyHAAMEHTATHHBEIMU MPHUHIMIIAMA U METOJAMH PEIICHUA HAyIHO-TEXHUIECKHUX
3a1a4;

— (popMmupoBaHME HABBIKOB MO MOPUMEHEHUIO MOJOKEHUM (PyHIAMEHTATBHOU (M3UKU K
rpaMOTHOMY HAYYHOMY QHAJIM3Y CUTyallMd, C KOTOPBIMH WHKEHEPY HPUXOIUTCA
CTAJIKUBATHCS MTPH CO3aHUU HOBBIX TEXHOJIOTHIH;

— OCBOEHHE OCHOBHBIX (DM3MUECKHX TEOPHUH, MO3BOIAIONINX OMUCATH ABICHUA B TIPUPOIE, U
NPEACIOB NMPUMEHUMOCTA STUX TEOPUH IS PEIICHUs COBPEMEHHBIX U IHEPCIEKTHUBHBIX
TEXHOJOTHUECKHX 3a1ad.

2. Obopyooeare u mamepuainl

Hayuno-uccnenoBarensckuii komruieke «lIpumenenue aBTOMATU3UPOBAHHBIX CHUCTEM
KOHTPOJIS U YUeTa AMEKTPOIHEPTHHN C IENBI0 MOBBIMIEHUS () (PEKTUBHOCTH HKCILIIYaTAIMU CUCTEM
HIEKTPOCHAOKEHMA», MCIOJIHEHHE CTEeHAoBoe pyuHoe. Kowmmmexkt yuebHo-mabopaTopHOro
o0opynoBannsa «ABTOMATH3MPOBAHHASA CUCTEMA KOHTPOJIA M yUETA AIEKTPOIHEPTrUun». KoMImiekt
yueOHou Mebenn.

3. Haumenoeanue npaxmuueckux paoom

Hna 3aounoit (Qopmbel 00ydueHUA HOPEIYCMOTPEHBI CIEAYIOMIME MNPAKTHYECKUE padoTHI:
[Tpaktunueckas pabora Ne3. HM3mepurenensie mpuOoOpel u mpeoOpazoBarenn. — 1,5 waca,
[TpakTnueckas padora Nel5. Ycerpoiicreo coopa n nepenaun mannex (YCIII). — 1,5 gaca.

Oo0beMm HNHTepakTrHBHAS
4aCoB (popma
NpOoBe/IeHHUs

Ne HanMmeHoBaHMe TeM THCHHINIHHbI, HX KPATKOe
Tembl co/Iep kaHue

| [Tpaktuueckoe 3amsarue Nel. Knaccuduramus 1.5

CpecTB H3MepeHu H. Crpykrypa
yIeKTposHEpreTuku.  OCHOBHBIE  TEPMHHEI M
MOHATHA 10 YIETY AIEKTPHUUECKON YHEPTUH.

2 [TpakTiueckoe 3AHATHE No2. Bubl 1,5
3JIeKTPOU3MEPHTEIbLHBIX npudopog.Ilpasuna

YUETa SJIEKTPHUECKOM SHEPTUH.

3 [TpakTrueckoe 3anatue Ne3. JIeKTPOIHEPIrUusl KaK 1.5
ToBap. bamanc osnekTpudeckod OSHEPruuM  HA
IMOICTAHIINH 1.

4 [Tpaktnueckoe 3anarue Ned. Kiaccuguxanus, 3
YCTPOHCTBO 7] padora CYUETYHKOB
3IeKTPOIHEePrul. bananc 3I€KTPUUECKOU SHEPTHH

A BEAIR R o

Ceprudiurar: S2c00(o}{praraaraeeroessarmtmeNeS. Meroa ogHoro, IByx 1.5
sranerpus HEPGReX " M EFTIMErpos. Pacuer HATPY3KH
U3MEPUTENBEHBIX TPAHCPOPMATOPOB TOKA

Nencteutened: ¢ 19.08.2022 no 19.08.2023 4



6 [Ipaktnueckoe 3ansarue Ne6. HasHaveHwme H 1.5
HCIO0/IB30BAHHE [100aBOYHOr0 CONPOTHRIICHUS
NI W3MeHeHHsl HanpstkeHus. PaccraHoBka
CPEACTB yueTa HA MOACTAHIUH

7 [IpakTnueckoe  3amarme  No/.  IlpuMeHeHHe 1.5
TpaHcopMmaropoB Toka. OOmme TpeboBaHuA K
yu€ry  AnekrposHepruu.  Pacuer  kommgecTBa
MEePEeqaHHON HSJIEKTPOSHEPTUM TPH HECOBHATECHUHN
TOYKM  ydera W TpaHunsl  0amaHcoBOH
NPUHAJIEKHOCTH 1.

8 [Ipaktnueckoe  3anmarme  Ne8.  IlpuMeHeHHe 1.5
TpaHchopMaTopoR  HanpstkeHHss.  OCHOBHEIE
TEPMUHEL WU MOHATHUA MO YYETY AJIEKTPHUECKOU
SHEPTHU.

[Tpaktnueckoe 3anarue NeO IlonsiTusi, BHIABI M

¢pyuxknun ACKYD.
[Tonatusa, sunsr u pynximu ACKYO.

HUrtoro 3a 4 cemecTp 13,5

Hroro 13,5

IIpakTH4yeckoe 3aHATHE Nel
Kinacenpukanus cpeacTrB uaMepeHnd. CTpykrypa 3jiekTpodHeprerTuki. OCHOBHbIE
TePMHHBI H ITOHATHA I10 YYETY YIeKTPHYECKOH YHepIrHH

Heas: M3yunre warepuan HACTOANMX METOAMYECKUX YKa3aHWUM, OTBETUThH HA
MTOCTABJICHHBIE BOIIPOCEI IO TEMAM M HAWTH COOTBETCTBYIOIIME OIPEIEIECHHUA HPUBEIECHHBIX
TEPMHUHOB C UCHOJIL30BAHUEM HOPMATHUBHOM JOKYMEHTAIIWU.

TeopurHuyeckas 4acTh.

OCHOBHBIM HOPMATHUBHBIM JOKYMEHTOM, PErJIAMEHTUPYIONIUM YYET SIEKTPOSHEPrUH B
Poccuiickonn @enepanun, asasarorca [IpaBuna yuera snekrpuueckon sHeprun. Kpome storo, B
OTAEIBHEIX pernoHax P@® 1nnsg  OTAENBHBIX  KATETOPUHA  MOTPEOWTENEN  BEIMYILICHEI
OOMOJHUTENBHEIE WHCTPYKIMH, YTOYHAIONIME OOMIEPOCCHUIICKME HOPMBI NPUMEHHUTEIBHO K
MeCTHBIM ycnoBusaM. Hampumep, B r. Mockse pelnicrByer MHCTpyKIya mo MpoeKTHPOBAHUIO YUETA
3JIEKTPOTIOTPEOIEHNS B JKUIILIX U 001mIeCTBEHHBIX 3aaHnax PM-2559.

Jlns 0OMHO3HAYHOTO TOJKOBAHWUA HOPMATHUBHEIX TPEOOBAHUH IO YUETY JIEKTPOIHEPTUH, B
PM-2559 npuBenena Huxecaeyronias TEPMHUHOJIOTHA.

[Torpeburens SIEKTPUUECKON SHEPTUN - OPraHM3AlMA, YUPEKIECHUE, TEPPUTOPHATHHO
000COONMEHHBIN 11€X, OOBEKT, IUIONIANKA, CTPOEHUE, KBAPTUPA WU T.M., MPUCOETUHEHHEIE K
3JIEKTPUYECKUM CETSIM MU HUCHOJB3YIONIUE HSHEPTUI0 C MOMOMIBI0 HUMEIONMXCA IPHEMHHUKOB
SIEKTPUYECKOU SHEPTUU.

AbOonent -  nmoTpeOWTEns,  HENOCPEACTBEHHO  NMPUCOEOUHEHHBIM K  CETAM
YHEProCHADKAIONIEN OPraHU3alK, UMEIONMU ¢ HEH TpaHuily OaTaHCOBOM MPUHAMIEKHOCTH
3JIEKTPUUECKUX CETEH, HpPaBO M YCIOBUSA IMMOJB30BAHUS SJIEKTPUUYECKOM SHEPTHMEN KOTOPOTO
0OyCIOBIEHBI MIOTOBOPOM JHEPrOCHAOKAIOMIEN OpPTraHW3aluyd C MOTPEOUTENEM WM  €ro
BBEIIIECTOAMIEN Opranu3anuei. [[ia OBITOBEIX mOTpeOUTENnen - KBapTupa, CTPOCHUE UIN TPyNna
TEPPUTOPHAITEHO 00BETUHEHHBIX CTPOESHUI JIMYHOM COOCTBEHHOCTH.

I'panunia OGanmaHCcOBOM OPUHANIEKHOCTH - TOUKA Pa3lena SJIEKTPUIECKOM CETH MEKIY
SHEprocHadkaronie  opraHusanped u  adOHEHTOM, ompenensemMas no  OaJTaHCOBOU

HpHHHﬂHEWﬁEﬁI{ ﬂg&rlﬁmﬂqECI{DH CCTH.

Toakworserd I PaeKe®a 3IEKTPOIHEPTUN - TOUKA CXEMBI AJIEKTPOCHAOKEHUA, B KOTOPOU €

Ceptud
110M cﬁﬁ%@:ﬁgﬁﬁﬁﬁ%ﬁ%@%ﬁ%ﬁﬁa (pacueTHOr0 CYETYMKA, CUCTEMBI YUE€TA U T.M.) UM UHEIM

Bnapeneuy; eKcaHapoBHa

MCTOOOM OIPEOaciIAOTCA 3HAYCHHA PACXO0IOB HJIEKTleIECKDH SHEPITUH W  MONIHOCTH,
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HCIIOJIB3YEMBIE IPU KOMMEPUECKUX pacuerax. 1ouka yuera COOTBETCTBYET IrpaHUIle OAaIaHCOBOU
MPUHAIJIEKHOCTH SJIEKTPUIECKOH CETH.

Pacuernriii nmpubop yuera - mpuOoOp ydera, CUCTEMA Yy4E€Ta HA OCHOBAHWUM ITOKA3AHWI
KOTOPOrO0 B TOYKE VyYE€TAa ONPENEIAETCA pPacXx0ld JSJIEKTPUYECKOM OHEPruu abOHEHTOM
(cy0aboHEHTOM), MOQJIEKAIIEH OILIATE.

KouTpomsHEI pubOp yuera - mpubop ydera, Ha OCHOBAHUM MOKA3aHMU KOTOPOTO B
OAHHOW TOYKE CETH ONPENEIAETCS pacxold SJIEKTPUUECKOW HSHEPruH, HCMIOIB3YEMOM Uif
KOHTPOJIA.

[Tpucoemuuennas MOMHOCTE MOTPEOUTENA - CyMMapHas MOIIHOCTEL ITPHCOEIUHEHHBIX K
YIEKTPUYECKON CEeTH TpaHC(OpMATOPOB MOTpEeOUTEN, MPeoOpa3yronMX SHEPru0 Ha pabouee
(HEMOCPEACTBEHHO MUTAIONIEE TOKONPUEMHUKH) HAMNPMKEHUE, W HIEKTPOIBUTATENEH
Hanpssxenuem Beime 1000 B.

B tex cmydasx, KOrga IMTAHUE JJIEKTPOYCTAHOBOK MHOTpPEOHUTENEN NPOU3BOIUTCA OT
TpaHCcpOopMATOPOB HIM HHU3KOBOJIETHBIX CETEH OHEProCHAOKAIOMIEW OpraHu3anuu, 34
IPUCOEAMHEHHYI0 MOMIIHOCTE IMOTPEOUTENA HOPUHUMAETCSA Pa3pPElICHHAA K HCIOJIb30BAHUIO
MOIIHOCTB, pa3Mep KOTOPOM VYCTAHABIMBAETCA HSHEProOCHAOKAIOMIEH OpraHm3anued u
YKA3BIBAETCA B TOTOBOPE HA OTITYCK SJIEKT PUIECKOH SHEPTHH.

Ha ocHOBaHMM yKa3aHHBIX BBINIE HOPMATHBHBIX JOKYMEHTOB OCHOBHEIE€ ITPUHIIHIIEI
OpraHu3aiiuy yueTa 3JIEKTPOIHEPTUH B KIIBIX 3MaHUAX, 3AKII0YAIOTCA B CICOVIOIIEM:

1. Jlna ydera 3neKTPOSHEPIUH OOKHBI UCIOJIB30BATHCA CPEACTBA M3MEPEHWM, THIIBI
KOTOPBIX yTBepkAeHE ['occTangaprom Poccun n BHeCEHE! B ['0CyIapCTBEHHBIN PEECTP CPENCTB
u3mepenuil. [lepeyeHs THITOB CYETUMKOB, UCTOJB3YEMBIX IJI PACYETOB 34 SJIEKTPOSHEPTHIO U
MPUHUMAEMBIX Ha OaaHC, YCTAHABIMBAETCA YHEPTOCHADKAONIEN OPTaHN3AIUEH.

2. B mpoekrte 31eKTpoo00Opya0OBaHMA HA NMPUHIMOHUAILHON SJIEKTPUYECKOU CXEME I
KaXKO0ro a0OHEHTA JOJKHBI NMPUBOAUTHECA CAEAYIONIME MAHHBIE: MO KATErOPUM HAJEKHOCTH
3IEKTPOCHAOKEHMA, 00 YCTAHOBIEHHBIX MOIIHOCTAX, PACYETHEIX HATPY3KaxX U KOY(PPUIIHEHTAX
pEaKTHBHOM HArpy3Kku. ECiu B cocTaBe mOTpeONTEINS NMEIOTCA HATPY3KH, OTHOCAIINECA K PA3HBIM
Tapu(PUKAIMOHHBIM IPYIITaM, TO 3TH JaHHBIE TAKKE JOJIKHBI OBITh IPUBENEHEI B IIPOEKTE.

3. I'panmma paspena 0anaHCoOBOM — NMPUHAMICKHOCTM W OKCILTYaTAIMOHHOM
OTBETCTBEHHOCTH, KAK MMPABWJIO, TOJIKHA YCTAHABIMBATLCA HA BBOJIE B 3[JaHHE HA HAKOHEUHUKAX
MATAOINX KaOemen.

4. Ilpu 1mMTaHuu HArpy30K KWIOTO A0MA OT BCTPOEHHOM WM IIPUCTPOEHHOMN
Tpancopmaropuon noacranuuu (111), rpanuma pazmgena ¢ sHeprocHad)aromen 0praHu3annuen
ONPENEIAECTCA MPOEKTHOM OPra’Hu3anuen mo COrIaCcOBAHUIO C 3aKA3UNKOM U SHEProCHa0kKaronieu
OpraHu3aIue.

5. Ecim B 30aHuM  pacIoyioX€HO HECKOJNBKO mnoTpedurened, 000COOMEHHBIX B
AIMUHUCTPATUBHO XO3AHCTBEHHOM OTHOIIEHWM, TO HA KakOOTO MNOTPEOUTENA, B TOM UHCIE
apeHaaropa, BO3JararoTca 0043aHHOCTH a0OHEHTA.

6. Bce BHOBB CTPOANMECS U PEKOHCTPYUPYEMEBIE 1T0MA, KAk MPABWIO, IOJKHEI
OCHAMIATECSA ABTOMATHU3UPOBAHHBIMM CHCTeMAMM yuera snekrponorpednenusa (ACYDI)
(TpeboBanme mia r. MOCKBEI).

7. Ilpu mepeoOOpPynOBaHUM U OPU MEPEILTAHUPOBKE KBAPTUP JKUIIBIX JOMOB U HEKHIIBIX
MOMEMICHUN BIIAACNEI JOOKEH O0ecnedurs pa3paboTKy HOpOeKTa HIEKTPoo0OpynoBaHUS
KBAPTUPEl WIW HEXKWIOTO MMOMENICHUS, MPEABAPUTEILHO IMOJYUUB TEXHUUECKHE YCIOBUA IIO
OpraHu3auy yuera, pa3penieHne Ha UCIOAb30BAHNE YIIEKTPOIHEPTUH A1 TEPMUIECKNX LIEIEH 1
paspenieHre Ha MPUCOEINHEHNE MOIITHOCTH B SHEPTOCHA0KAI0MIEH OPTraHNU3aI1H.

3anaHnue

M%HW@&CTGHMHK METOIUYECKUX YKA3aHWI, OTBETUTEH HA IMOCTABJICHHBIE
CepTvdh BOTIPOOBI00FBOIABENENDSHBATAHIHO0COOTBETCTBYIONINE ONPENEIEHUS MPUBEACHHBIX TEPMHHOB C

Branenie oIS HANHERT HO PRI BHOI nokymerTarp.

PesyneTaret paboTel OPOPMHUTE B MTUCEMEHHOM BHAE U MEPENATH MTPEMOIABATEIO.
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1. Opransl roCygapCTBEHHOTO PETYIUPOBAHNUA U KOHTPOIA B 3JIEKTPOSHEPT €ETUKE

B coorBercTtBuM ¢ (emepanbHBIM 3aKOHOM «O0 3IEKTPOIHEPreTUKE» roCyIapCTBEHHOE
PETYIUPOBAHUE U KOHTPOJB B AJIEKTPOYHEPreTUKe ocymecTBiaoT [IpaBurensctBo Poccmiickon
Oenepannm, peneparbHbIe OPraHbl HCHOJTHUTEIBHON BJIACTH U OPraHbl UCHOJHUTEILHOU BIACTH
cyorekToB Poccmickonn Depeparmu. Ha yposue IlpaBurenscta P® rocymapcrBeHHoe
PETYAUPOBAHUE ATIEKTPOSHEPTETUKH O CYIIECTBIIAIOT:

 [IpaBuTensCcTBEHHAA KOMUCCHA IO BOIIPOCAM TOIUIMBHO-3HEPTETHYECKOT0 KOMILIEKCA,
BOCIPOU3BOICTBA MUHEPAIBHO-CBIPEEBOM 0a3bl U MOBBIMIEHUS SHEPTETHUECKON (P (PEKTUBHOCTH
SKOHOMHKH,

* [IpaBuTensECTBEHHAS KOMUCCHSA TO BONPOCAM PA3BUTHUA SIEKTPOIHEPTETUKHI U

» [IpaBurenscTBEHHAA KOMHMCCHA MO O0ECHEYeHMI0 0€30MacHOCTH SJIEKTPOCHAOKEHUA
((hemepanbpubIi mTA0).

Ha ypoBHe (penepanbHBIX OpPraHoB HCIOJTHATENBHON BJIACTH OPraHaMy rOCYIapCTBEHHOT O
PETYIUPOBAHUSA B JIEKTPOIHEPTETUKE ABILAFOTCAL:

*Munucrepcrso suHepretuku Poccuiickon ®enepanym (Munsnaepro Poccun)

* MuHHUCTEPCTBO YKOHOMHYECKOTO pa3BUTHA Poccuiickoit denepanyu
(Munskonompaszsurusa Poccun)

« OenepanpHad anTuMOHOTONEHAS cinyxk0a (DAC Poccun)

» @epepanpuas cayxbOa mo rapudpam (OCT Poccun).

Bonpocsl

Kakune (yHKIMH TroCygapCTBEHHOTO PETYJIMPOBAHUS B AIEKTPOIHEPTETUKE BBIMOIHACT
Munsnepro Poccun?

Kakne (yHKIMH roCygapCTBEHHOrO PETYJIMPOBAHUA B IEKTPOIHEPTETUKE BBIMOIHACT
Munskonompaszsurus Poccuu?

Kakue (pyHKIMHM roCyJapCTBEHHOTO PETYIMPOBAHUA B AIEKTPOSHEPTETUKE BEHITOIHAECT
OAC Poccun?

Kakne (yHKIMH roCymapCTBEHHOrO PETYJIMPOBAHUA B SJIEKTPOIHEPTETUKE BBIMOIHACT

OCT
Poccun?
CTpyKTypa SIEKTPOIHEPTETUKA
HIT «Coser peraka
OAO «ATC»
OAQO «L1DP»
OAO «CO ESC»
OAO «DCK E3C»
OAOQO "Poccuiickue cetu" (OAO «Xomnmuar MPCK»)
['enepupyronme kommannu onroBoro perHka (OI'K)
OAO «Pycrugpo»
Teppuropuansnsie renepupyrone komoanuu (1TK)
OAO «Konuepn Pocaneproarom»
C. ITpoune opranmsanmum
COBITOBBEIE KOMITAHUHN
PernonassHbI€ SHEPIETUUECKUE KOMITAHUH
OAO «MMHTEP PAO E3C»

PemoHTHEIE 1 CCPBHCHBIC KOMITAHHH

Bonpocsl
Kakue ocnoBuseie niemm un pynkunu HIT «Coser perakan?

Kok o ioBintaign teaTemsHoctn OAO «ATC»?

Ceprucpucar: 2o @xyaosresrermsAocIBOTYIECTBILIET OAO «L[DP»?
Pragened: WeORHRUE BEROBIAIEE Raun pemaer OAO «CO EDC»?

Kakue ocnoBHeie HanpaBneHua aeareabHoCTH OAO «DCK EDC»?
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Kakue rnaBueie HanpasiaeHus geareasHocTu OAQO «Poccuiickue cetu»?

OCHOBHBIE TEPMUHEI U TTIOHATHSA MO YUIETY UIEKTPUUECKON SHEPTUH

Huxe nmpuBOmATCA TEPMUHBI U IMOHATHA, IS KOTOPBIX CIEAYET HAWTH HOOXOIAIIECE
OMPENEJIEHUE B CMBICIIE YUETA AJIEKTPUYECKON SHEPTHH.

[MapanTpyronmi moCTaBUIuK IEKTPUIECKON SHEPTr MU

JlaHHBIE KOMMEPYECKOTO YUETa

M3mepuTensHBIN KOMITIEKC CPEICTB YUETA MIEKTPOIHEPTUHI

KomMmepueckue noTepu 31eKTPOIHEPTHH

Kommepuecknil (pac4eTHBIN) YUET JIEKTPOIHEPTUA

Kommepueckuit oneparop (KO)

[Torpeburens (aDOHEHT) SIEKTPHUECKOI SHEPT U

Pacxon 3neKkTposHEpPruu Ha NPOU3BOACTBEHHEIE HY KB

Pacxon snekTposHepruu Ha COOCTBEHHBIE HYAKIBI JIEKTPOCTAHIIMH M 10 ICTAHIIAH

Pacxon 5aeKTposHEPruU HA XO3AMCTBEHHEBIE HYXKIBI SJIEKTPOCTAHIIAN U AJIEKTPUUECKUX
ceTen

CucremMa yuera SJIEeKTPOIHEPTUH

CpencrBa yuera

CpencrBo u3MepeHuu

Texunueckuil (KOHTPOIBHBIN) YUET JIEKTPOIHEPTHA

Touka m3mepenui

Touxa mocraBkn

Touka yuera

YdacTHUK ONTOBOrO peIHKA — [ToKyImareas SmeKTpuaeCcKod SHEPTUN U MOIITHOCTH

YUeTHEI€ MOKA3aTeM KOMMEPUECKOTO yUIE€Ta Ha OITTOBOM PBIHKE 3JIEKTPOSHEPTUH

DJHeprocHadxkaronias OpraHu3anns

[TpaBuna yuera snekrpuueckon suepruu (IIpasuna)

Huxe npuBoasaTCA BONPOCEL, HA KOTOPHIE CIEAYET HANTH OTBETHI B TeKCTe [IpaBum.

Korpa npumenenue [IpaBun sasngerca 00A3aTersHbIM?

ChopmympyiTre LEnb YUEeTa JIEKTPUIECKON SHEPrUr

Jlns uero HeoOXO QMM YIET PEAKTUBHON SHEPTHUM ?

['me mpon3BOIUTCS yUYET SIEKTPOIHEPTHH MEKIY SHEProCHAOKAOMIEN OPraHu3alued U
norpedurenem?

KTO MOKET BRINTOJHATE padOTEI TO MOHTAKY U HAJIAAKE CPEICTB YUETA SIMEKTPOSIHEPTUA?!

BuIBOI LI

ChopmympyiTe BEIBOABI U3 MATEPUAIOB 3aHATHSA, OTBETUB HA CIAEIYIONINE BOMPOCHI.

1. Kakne o0miecTBa 1 OpraHn3anuu S1IEKTPOSHEPTrETUKHU MO0 POAY OCHOBHOM AEATEIEHOCTH
VI HA CBOMX OOBEKTAX HEMOCPEACTBEHHO ONEPUPYIOT ¢ MH(OPMAIIUEN IO KOMMEPYECKOMY
YUETY AAEKTPUUECKOU YHEPTUH !

2. Kakue o0OniecTBa 1 OpraHu3aiyiy SIEKTPOSHEPTETUKH MO POAY OCHOBHOU AEATETEHOCTH
VTN HA CBOMX 00BEKTAX HEMOCPENCTBEHHO OMEPUPYIOT € UHPOPMALMEN N0 TEXHUIECKOMY YUETY
HIEKTPUYECKON SHEPTUN?

3. Kakon mearenbHOCTh 3aHUMATCI CORITOBEIE KOMITAHUH?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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IIpakTH4Yeckoe 3aHATHE No2
[TpaBuna yuera >1eKTpUUECKON SHEPTUH

Heas: HM3yunre wmarepuan HACTOANMX METOAMYECKUX YKA3aHUM, OTBETUTH Ha
MOCTABJIECHHBIE BOIPOCHI MO TEMAM M HAWTH COOTBETCTBYIOIIME OIPEIEIEHUA HPHUBEIECHHBIX
TEPMUHOB C UCHOJIL30BAHMEM HOPMATHUBHOM JOKYMEHTALIUU.

OcHoBHBbIe NOHATHA: 0€3M0rOBOpHOE mOTpediIeHue, Oe3zydeTrHOoe mOTpedaeHue,
HEYUYTEHHOE ITOTPEOIEHHE HIIEKTPOIHEPTHH U HOTPEOIEHUE TTPU OTCYTCTBUM CPEICTB U3MEPEHUH.

TeopurHuyeckas 4acThb.

be3nororopunoe  morpedsieHne —  moTpeOiieHHE — SIEKTPUUECKOM — SHEPTHH,
OCYIIECTBAAEMOE MOTPEOUTENEM B OTCYTCTBHE 3aKIKYEHHOTO B YCTAHOBICHHOM HOPAIKE
OOTOBOPA SHEProCHAOKEHNS (KYILIM-ITPOOAKH HIEKTPUUECKON SHEPTHH) U (MM ) MOCPEACTBOM
SHEPTONPUHUMAIONINX  YCTPOUCTB, MPUCOEAUHEHHBIX K OJIEKTPUYECKOM CETH CETEBOU
OpraHu3anuy ¢ HAPYLIEHWEM YCTAHOBIEHHOTO IMOPANKA TEXHOJIOTHYECKOr0 HPUCOEIUHEHHA
SHEPrONPUHUMAIONINX YCTPOHUCTB IOPUANUECKUX U (PU3NTECKHUX I K SJIEKTPUIECKUM CETIM.

be3yueTHOe moOTpedieHHe — nDOTPEONEHNWE SIEKTPUUECKOU HSHEPIrHM IIPH HATIWYUH
3aKJIIOYEHHOTO B YCTAHOBIEHHOM MOPAIKE OOTOBOpA SHEProCHAONKEHUA (KYIUIM-IIPOJANKU
HIEKTPUIECKON SHEPTUH ), HO C HAPYIIEHUEM CO CTOPOHBI MOTPEOUTENSA, HA KOTOPOTO BO3JIOKEHA
00s13aHHOCTE MO 00ECIEYEHUIO NETOCTHOCTH U COXPAHHOCTH PACYETHOTO CPEACTBA W3MEPEHHI,
YCJIOBHUU YKA3aHHOTO JOTOBOpPAa O IOPANKE OCYIIECTBICHUSA HM3MEPEHUM DSJIEKTPOSHEPIUH.
Hapymenuem yCioBuil 0 mOpAaKe OCYIIECTBICHUA U3MEPEHUN SJIEKTPOSHEPT UM SBIIAETCA B TOM
4HCIE, BMEMATENLCTBO B padOTy CpencTBa M3MEPEHMS WM HAPYLIIEHHWE YCTAHOBIEHHBIX
OOTOBOPOM CPOKOB ISl U3BEMIEHUA 00 OTCYTCTBUM (HEMCHOPABHOCTH) CPEANCTBA M3MEHEHUS, a
TAK/KE WHBIE JEHCTBUA, IPUBEAIINE K MCKAKEHUIO JAHHBIX O (akTudeckoM oO0Beme
MOTPEOICHHON SIEKTPUUECKON SHEPTHU.

HeyuTeHHOe MOTped/IeHHe JIeKTPOIHEPIHH — NOTPEOIECHNE JIEKTPUUECKON SHEPTHUH B
cydasax 0e3q0roBOpHOro M (Wi ) 0€3yd4eTHOTO NOTPEOIEHUS HIIEKTPOIHEPTHH.

IloTped/ieHne NMpH OTCYTCTBHH CPeICTB M3MepeHHH — moTpeOJIeHHE SIIEKTPUYECKOU
SHEPrUM B OTCYTCTBHE COOTBETCTBYIONINX YCTAHOBJIEHHBIM TPEOOBAHUAM CPENCTB U3MEPEHUH C
MPUMEHCHUEM [0 COIVIAIICHUIO MEXKAY NOOTpeOuTeneM, TrapaHTUPYIOMIUM HOCTABIIMKOM
(PHEPrOCOBITOBOM OPTraHU3AIMEN) U CETEBOM OPraHN3AIINEN.

MeTtoasl pacuera:

— T0 CPEOHECTATUCTUUECKOMY IMOTPEONEHHIO SIEKTPUUECKON SHEPIUH;

— OO0 TUIOBOMY CYTOYHOMY I'Pa(puKy HAarpy3Kku, paHee COTIIACOBAHHOMY

— 3aMHTEpPECOBAHHBIMU CTOPOHAMMU;

— 110 YUCIY YaCOB UCIOJIL30BAHNS 1 BEIMIMHE MOIIHOCTH;

— B 3aBUCHMOCTH OT BHJIa HEUCHPABHOCTH Y4ETA IEKTPUYECKON SHEPTHH;

— II0 YCTAHOBJIEHHOHW MOMNIHOCTH OSIEKTPONMPHEMHHUKOB WIM MO JTOTOBOPHOMY
3HAYCHUIO MAKCUMAIBHON HATPY3KU U YUCIIY 4aCOB MOTPEOICHU SNEKTPUIECKON SHEPTHMN.

[Ipu sTOM B 3aBHCHMMOCTM OT OPWUYUHEBI, BBI3BABLICH HEYUYTCHHOE MOTpeOIeHHEe WU
moTpedIeHnE MPU OTCYTCTBUHN CPEACTB U3MEPEHUS, MPUMEHAIOTCSA CAEAYIONIME METOEI pacyera:
1) [Tpu moTpebieHun B OTCYTCTBUE CPEICTB M3MEPEHMI :
a) [Tpu morpediennn B OTCYTCTBUE CPEICTB U3MEPEHUI, 34 UCKIIFOUEHUEM TPAKIAH
1 MOTPEOUTENEN SNEKTPUUECKON SHEPTHUH, Ubs MPUCOECIUHEHHAA MOMNIHOCTH HE MPEBBIMIAET 25
kB*A, MpUMEHSIOTCS CIEAYIONIME METOABI PACUETA B MOPAIKE NPUOPUTETA:
— METOJ IT0 CPEAHECTATUCTHIECKOMY MOTPEOIEHHIO AEKTPUUECKOU SHEPrUH;
— METOJ IO YHUCIy Y4aCOB HCHOJB30BAHUA MAKCUMyMa HArpy3KM M BEIMYUHE
MOTITHOCTH;
e A gL ImoBOMy  CYyTOUHOMY TIpauKy HArpy3KH, paHee COITACOBAHHOMY

CepriudkxEQ POIIAMIA3E9ABBBI52205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

0) [Ipn norpedneHun B OTCYTCTBHE CPENCTB HU3MEPEHUN MIA IOTpedureneu —
AencTeirDaCIaHs 20p2 MOTPEORErCIIEN  DIEKTPUUECK@ SHEPIUH, 4Ybi MNPUCOCAMHEHHAA MOIIHOCTL HE



npeBeimaer 25 kB*A, mnpumeHserca pacder 1mo CPeOHECTATUCTHYECKOMY HOTPEOIECHUIO
5JIEKTPOSHEPrHM, 4 B CIIydae OTCYTCTBHA CTATUCTUYECKMX NAHHBIX PAcdeT MPOM3BOJIMUTCA II0
HOMUHAQIBHBIM MOITHOCTAM JJIEKTPONPUEMHUKOB M UYHMCIY YaCOB HCHOJB30BAHUA OTHX

MOTITHOCTEH.

B) [Tpu ycranoBieHNH BUOa HEUCOPABHOCTU MPUOOPA yU€Ta MPUMEHAIOTCS METOIEI B
3aBMCUMOCTH OT BHId HEUCIIPABHOCTH YUIETA YAECKTPUIECKON SHEPTHUN, B TOM JHCIIE:

r) Hckaxxenue cxeMbl BKIIIOYEHUS TPUOOPOB YUETA;

) Hcnonp30BaHne 3aHWKEHHOTO 3HAUYEHUSA KOA((UIIMEHTa Tmepecuera IIpH
MPABUIBHON CXEME BKJIFOUEHHA CUECTUMKA;

€) YBEIMUEHHBIEC MOTEPH HANPKEHUA B JIMHUU coenuHeHus | H-cuerunka.

2) [Tpu O6e3yueTHOM MOTPEOIEHUN MPUMEHAETCS METOJ PACUETA MO YCTAHOBIEHHOM

MOTITHO CTH 3JEKTPOTTPUEMHHUKOB WJIH JOTOBOPHOMY 3HAYEHUIO MAKCUMATBHON HATPY3KUA U UUCTY
JaCcOB MOTPEOMEHNSA SIEKTPUUECKON SHEPTUU CO OHA MOCIEOHEN 3aMEHEI MPUOOPOB yueTa WU
IPOBEPKU CXEMBI UX BKIIOUEHHA, HO HE DOJIee 4eM 3a CPOK, KOTa MPOBEPKA JOIKHA ObLIA OBITH
MPOBEICHA.

3) [Ipu Oe3moroBopHOM MOOTPEONIEHUUM HOPUMEHSETCA  METOA  pacuera 1m0
yCTAHOBIEHHOW MOIIHOCTH AIEKTPONPUEMHHUKOB MM IO TOMYyCTUMOM INTEIBHOM TOKOBOHU
HArPy3K€ M 9UCIY 9aCOB MOTPEOIEHNS MEKTPUUECKON YHEPTUU 34 CPOK HE DOJIEE TPEX JIET.

MeTto/ 1o cpeHeCTATHCTHYECKOMY ITOTPe0IeHHIO

Heyurennas smekTpuueckas SHEPrua B TEKYMIEM roay t MimM TekymiemM(nx) mecsame(ax)

roga t ompeneaeTcsa mo popmye:

W, =W, -(0+k_), (1)

rae  Wu — (aktuueckoe moTpedIeHHe HSIEKTPUYECKOW SHEPTUN 34 NPEOBIAyNIN IO II0
OTHOWIEHWUIO K Troxy t, ecnu pacdeTHeid nepuon | roxm wim (¢akTuueckoe mnorpedneHue
3JIEKTPOSHEPIUH 34 AHAIOTHUYHBIN(E) MECAI(BI) MPEABIAYIIETO TOAA, €CIM PACUETHBIM HEPHUON
HECKOJILKO MecAIeB, KBT. u;
Kep — cpenmHeronoBon k03 (pUIIMEHT TMHAMUKA DOTPEOIEHUA AJIEKTPOSHEPIUH, OMPEAEIIAE MBI MO
dpopmyme:
k = Wt—] - Wt—n ' (2)
P n-w
t-n
rae Wt-n — (paktuaeckoe moTpedneHne 3MEKTPUIECKON SHEPTUM 34 TOX t-n uiam (PakTH4IecKoe
DOTPEOJIEHNE AIEKTPUIECKOU SHEPIUH 34 AHATTOTUYHEBL( €) MecAr((bl) roga t-n, kBT. 4.
N — KOJIMYECTBO JIET C U3BECTHRIM MOTPEOIEHNEM, HO HE MEHEE IBYX JIET.

B cnydae OTCyTCTBUA CTATUCTUUECKUX TAHHBIX 00 snekTponorpednenun 3a cpok domee |
rofa, IPUMEHAETCS PACUET OO CPETHECTATUCTUIECKOMY 3HAUEHHIO MOTPEOAEHUS NIEKT POSHEPTUU
3a IMPEeBIAYIINE pacueTHRIe nepuonsl. [Ipu 3ToM HEydTeHHASA B TEKYIIEM PACUETHOM IIEPHOIE
3JIEKTPOSHEPr U ONpeaeniercsa mo popmyne:

;Wi (3)

¥

W =

I
rae W1 — morpebneHue SIeKTPOIHEPTHH 3a 1-1 pACUETHBIN NEPUOT;

N — KOJIMICCTBO PACUCTHLIX IICPHOOOB C H3BCCTHEIM HDTPEGHEHHEM.

K K

MeTo/ 110 THIIOBOMY CYTOYHOMY IrpaguKky HArPY3KH, paHee COrJIAaCOBAHHOM
3AHHTEPeCOBAHHBLIMH CTOPOHAMH

M &g fBRAROAIACT BECTH pacueT ¢ aDOHEHTAMH HA OCHOBAHWH THIIOBOTO rpaduka

HArpysK ki) S PANEON Lo GSBanoro  cropoHaMu, W 3aiBIEHHON MAKCHMAILHOH MOIIHOCTH
Ceprudmkar: & 2C0000043E9ABEBI52205E 7BAB00060000043E

BJ‘IE,D,E.I'IJE&FP Mémc% %@EEEQIE&‘CEH,HPDEHE
Heyurennas snekrpuueckas sueprus, kBT. 4, onpenensercs mo popmyre:
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Pmma .i(kﬂﬁ.kcfﬂ N .ipt)i
i=1 t=1
100

e Pmax — 3aABIEeHHAA MAKCUMAIbHAA MOMIHOCTE HATPYy3KW a0oHeHTa, KBT;
Knei — KO3 (pUnMEHT yMEHbILIEHUS OpAUHAT rpa(uKa HATPY3KHU B BEIXOOHEIE U TPA3THUYHBIE THU
1-T0 MeCANA (MPU OTCYTCTBUU JAHHEBIX, IPUHUMAECTCS PABHEIM | ), onpenemaeMeii mo GpopMmye:

W = (4)

_ Vep_n(m)
kl'lE o W ’ (5)
cp_p
rae Wep pm — CPEIHECYTOYHOE MOTPEOIEHHE HIEKTPUYECKOM HHEPIMM B  BBIXOJHEIE

(mpa3mHUYHBIE) CYTKH, KBT. u;

Wep p— CpenHecyTouHOe NOTpeOIeHNE SIIEKTPUYECKON SHEPrU B paboume CyTku, KBT. 4.
Kceai — KO PHUIIMEHT CE30HHOCTH, 0.€;

Ni — UMCI0 KameHOAPHBIX CYTOK B 1-M MECHAIIE;

P; — 3HaueHME aKTUBHOM HATPY3KH HA t-U CTYIEHW TUMOBOTO CyTOYHOTrO rpauka Harpysku, %
OT Phax.

MeTon pacyera mo 4YHc/JIy 4acoB HCIOJIb30BAHUS H BeJIHYHHE MOIIHOCTH
M3BecTHEI DOTOBOpHOE 3HAYEHME MAKCHUMAJIBHOM AKTHUBHOM HATPY3KH M YUCIO 4Y4aCOB
HCIOIB30BAHN MAKCUMYyMa HATPY3KH
Mertoauka mo3BOIAET BECTU PACUETEI C HOTPEOUTENAMU, Y KOTOPBIX OTCYTCTBYET YUET, HO
WU3BECTHBl JOTOBOPHOE 3HAUCHUE MAKCUMAIBRHOM MONIHOCTM HATPY3KHM M YHUCIO YaCOB
HCIOIB30BAHN S MAKCUMAIBLHOM HATPY3KH.
DNeKTpudecKas sHeprus, KBT. u, onpenenaercs no popmyIie:

W, =F-P_ o Kom e .T-107, (6)

roe F — swmnag mmomane, M2;

Pycrocs = 10 — ycTanoBieHHas MONIHOCTE UCTOYHUKOB CBETA HA | kB.M 00mIeH miomanu,
Br [7];

Komn = 0.3 — kosppuirenT 0 THOBPEMEHHOCTH BKIIOUEHUS OCBETUTEIBHBIX TPHOOPOB

{CB — 4MCI0 YaCOB UCITOIB30BAHUS NIEKTPUIECKOTO OCBENIEHUA B CYTKH, U;

T — umcno guel, 3a KOTOpPBIE MPOU3BOIUTCS PACUYET, TH.

Pacxon snmekTpud4ecKOM SHEPrUU SJIEKTPOOBITOBEIMU IpudOopamu, kBT.u, ¢ yuerom ux

MOIIIHOCTH M YMCJIA 4aCOB UCIOJIL30BAHUA B CYTKH ONPENEIAETCA IO (popMmyne:

WHE = t:m.rm ' Z(Pjn.rm ' Kc ' Kn)i +Z(t:+n.np ' Pjﬂ.l‘[p)j - T » (T)
_ i=I j=1

rae  typm — 9UCIO 4acoB padOTEI BJIEKTPOIUIMT B CYTKH B IOMAax C IIEHTPAIBHEIM
TeII0 CHAOKEHHEM, U;
P, nn— HOMUHAIBEHAS MOITHOCTE JIEKTPOIUIUTEL, KBT;
K¢ — ko3 puiiuent crpoca (ayaa 3AEKTPOIUINT C YETEIPEMA KOH(popkamu k03(] puitneHt
Crpoca MPUHUMAETCA PaBHEIM |, koa(urmenT crnpoca qias Mt ¢ TpeMa koHpopkamu - 0,75, ¢
neyms — (0,5) [8].
Ko — koa3((puumeHT O0mTHOBPEMEHHOCTH Pa0OTHI KOH(MOPOK OJHOWU IUIMTHL C YYETOM
PETYIUPOBAHUS MO0 MOMIHOCTU (V1A SJIEKTPOIUIUTHI ¢ YETBIPbMA KOH(pOpKaMu KOIPPUIIUECHT
O THOBPEMEHHOCTH TpuHUMAETCS paBHBIM (0,4, kKOA(PdUIMIEHT OTHOBPEMEHHOCTH I IUTUT C
TPEMS ]':{EJHLCIBO MIEHHWD&%%HC nBymsa — 0,8 1 ¢ ogHOM - 1);
LanpPElEGIONEa0aR PA00TE OBITOBEIX AIEKTPONPUOOPOB B CYTKH, U;
Ceprudpmkar:  2COTPODATEENIIBTP B PreNeAtt) B KO T opeIii mpon3BOaUTCA Omiara , IH;
Brageney:  WeGgyxosa Tatesna Anekcanaposua

»n.np— HOMHUHAJIBHAA MOIITHOCTE TIpubdopa, kBT [6];

M — KOJIMIECTBO AIEKTPONPUOOPOB;
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N — KOJIMIECTBO HMAEKTPOIUINT B KBAPTHUPE.
CymMmapHas sJIeKTpuueckas sHeprus, KBr. 4, onpenensaercsa mo Gpopmyrne:

Wnr:rr - WGE + WEIE ’ (8)

rae Wes — pacxoq SJIEKTPHYECKON SHEPIUH CBETOBOM HATPY3KOU, PACCUUTAHHEIM ITO (hopmyre
(7);
Wi — motpednenue 31ekTpoOBITOBEIX NPUOOPOB, paccuuTaHnHoe mo (popmyne (8).
Metoa pacuera B 3aBHCHMOCTH 0T BH/Ia HEHCIIPABHOCTH Y4eTa JIeKTPHYECKOH YHepIrHH
Hcenonib30BaHNe 3aHHKEHHOI'0 3HAYEHHSA KOY(PPHIHEeHTA IepecyeTa NpH
IPABH/ILHOH cXeMe BKIIYEeHH CYeTYHKA

PaccmarpuBaroTcsa HApyHIEHWA, CBA3aHHEBIE C OTIMUYMEM (pakThdeckux KO PPUIMEHTOB
tpanchopmanuu 1T (TH) ormenenbx (a3 m3mepuTenbHOT0 KOMIDIEKCA OT KO3(D(UIMEHTOB,
UCIIOJIB3YEMBIX IIPU  pacuere IMOTPeOJIEHUA DSIEKTPUYECKOW OHHEPrHMM, a Takke Claydau
3a(pUKCUPOBAHHOTO YBEIMYEHUS OTHOMIEHUS TOKOB MNEPBUYHOM M BTOpUYHOM 00MOTOK 1T,
pPACLIEHMBAEMBIX KAK yBeImdeHue K03(p puipientoB tpanchopmanmu 1TT.

Henpasguibhoe u odunaxkosgoe 80 8cex gpazax 3-x 31eMeHmMHOU Wil 2-X 31eMeHMHOU
cXeMbl 3HaYeHUe paciemno20 Ko3puyuenma
Henmoydrennas smekTpudeckas SHEPTH ONpEaeIsaeTcs no popmyIie:
K — Kp
WI—II[ — ' WpHC}{ (t) ’ (9)

Ky

rne K — mnpaBunenO€ 3HaueHue kod(p@uimeHTa nepecuera NOKA3aHUW CUYETUMKA
HIEKTPOSHEPruu B KBT. u;
Kp — HenpaBuwisHOE 3HaUeHNE KO (puipenTa nepecuera.

Henpaeuibhble u paztuyunsle 015 pasHblx a3 3-xX 21eMeHMHOU cXeMbl 3HAYEeHUs
Ko3hhuurenma nepeciema
Henmoydrennas smekTpudeckas SHEPTUI OOpeaensercs no (popmyne:

( K. K, K )

3_(KP+KP+KP)
W = LT TN LW (t
K, K, K, pace (1) (10)
+

\ KI Kz K3 J
roe K1, K2, K3 — npaBunbHeie 3Hauenus kodpduimenrta nepecuera mia paz A, B, C
COOTBETCTBEHHO.
Ha cerogpamuuii neHs OTCYTCTBYET HOPMATHBHO HpaBoBas 0Oa3za B METOOAx pacuera
KOJIMYECTBA HEYUYTEHHOU MOTPEOIEHHON SIEKTPUUECKON SHEPTUH, MOSTOMY PACUET JOIKEH OBITEH
ompeneneH JloroBopom »sHeprocHaOxenus wma cornacoBad llorpeburenem ¢ cereBoi

opranm3anuen B coorBercrBuM ¢ m. 148 IlpaBun (pyHKIMOHMPOBAHUSA PO3HUYHBIX PHIHKOB
IEKTPUUECKON SHEPTUU B MEPEXOTHBIN MEPHOT pe(hOPMUPOBAHUS AIIEKTPOIHEPTETUKH.

Bonpocsl

1. Opranmzanum yuyeTra 3JI€KTPOSHEPTUU

2 [TpaBuma yuera snekTposHeprumn

3. YUeT aKTUBHOM AIEKTPOIHEPTUU HA SIMEKTPO CTAHIMAX

4 YUer aKTUBHOU IEKTPOIHEPT U B IIEKTPUUECKUX CETAX

5. YUer 3IeKTPOSHEPTUN U MONTHOCTH B AIEKTPOYCTAHOBKAX NOTpeOUTENEH

6. KO RS dRaHs . QTeKTpHIecKoil SHEPIuM Ha SIEKTPOCTAHIIAX
Cepruchikar:  2COKOHEPOIIBORITHACE IEKTPIE €CKOM YHEPTUH HA MOJICTAHINAX U CETEBBIX MPEINTPUATHAX
raneng; oA BANTATCE O nprnannexHoCTH ceTH (MM IPYTUX SHEPrOyCTAHOBOK CYOBEKTOB

SHEPrOCUCTEMEI )
Nencteutened: ¢ 19.08.2022 no 19.08.2023 12



OOKYMEHT MNoAnvcaH

ANEKTPOHHOW noanuceblo
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: LLeBayxoea TaTesHa AnekcaHapoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023

13



IIpakTH4yeckoe 3aHATHE Ne3
bananc >nekTpu4eCcKor YHEPTUU HA MOACTAHIINN 2.
Helb:
— M3yuurs marepuan HACTOAMIMX METOANYECKUX yKA3aHUMH,
— OTBeTUTH HA NOCTABICHHEIE BOIIPOCEHL
— Paccuurars moTepu B MOACTAHIIMOHHOW SIEKTPUUECKON CETH
— CocraBuTh akT Oamanca SIEKTPUIECKOUN YHEPTHU.
— ComocTtaBurh (PaKTUYECKUH U AOONYCTUMBIM HEOATAaHCHI M CHENATH COOTBETCTBYIOIIHE
BBIBOJEL.

Teopuruyeckast 4acTh.

Ha mnoacranmmsax 5SIEKTPUUECKUX CETEM €KEMECSUHO COCTABIMETCA Oamanc wu
0(OpMIETCA aKT MOCTYIUIEHUS M OTITYCKA AIEKTPOSHEPTHH MO MOKA3aHUAM cueTuukoB Ha 24.00
4 MECTHOTO BPEMEHM IMOCIENHUX CYTOK OTIETHOTO MECAIA, CHATHIM NEPCOHAIOM MOACTAHIIMH.

B Oananc qomKHBI BKIFOYATECS CIEAYIOMIME COCTABIAIONIME (YUETHBIE ITOKA3ATEIIN ):

— TIPUEM 3IEKTPOSHEPTUH HA MIMHEI MOICTAHIIMN WI;

— OTOA4y SAEKTPOSHEPTUM B CETH WM APYTUM COOCTBEHHUKAM -WO;

—  OTIIYCK 3IEKTPO3HEPrun norpedurenim Wior;

— pacxon OIEKTPOSHEPTHH HA COOCTBEHHBIE WC.H M XO3AHNCTBEHHBIE HYXKIOBI WX.H
MOACTAHIINN U HPOU3BOACTBEHHEIE HYKAbI WILH.

— TIOTEPH BJIEKTPOSHEPTHH B CIJIOBEIX TpaHC(POpMATOpaAX, KOMOECHCUPYIONIMX YCTPOHCTBAX
u PY moncranimmu  Wac. (moTepu B IMOICTAHIIMOHHOM SNIEKTPUYECKOU CETH )

Bce cocraBmonmme OamaHca, KpOME IOTEPh  OSIEKTPOSHEPTMH B CHJIOBBIX
TpancopmaTopax, JOKHEL ObITh U3MEPEHEI CUETUYMKAMH PACUYETHOTO U TEXHUYECKOTO y4eTa.
[Torepu snekrposneprun B 000pPyOOBAHMU MNOACTAHIIUOHHOW JIEKTPUUYECKOH CETH CIEOYET
OMPEICIATh PACUCTHBIM IIYTEM.

3nauenue (paxkruueckoro Hebamanca Hbd onpenensercs mo BeipaxkeHuio:

Wn—-Wn—Wyor =Wy =W,y =Wy =AW,
HBG = o 100% (1)

[Toryuennoe 3HaueHune (PakTUUECKOro HedamaHca CleayeT CpPaBHUTH CO 3HAYECHUEM
OOOMyCTUMOTO HeDamanca. 3HaueHue I10nyCTUMOro Hebdamanca onpeaeniercs mno Gopmyne:

HBy = £ [Si, 0% 0% + X0, 05d% @
[Ipenen gomycrumon otHocurensHOU norpemuoctu 1-ro UK onpenensaercsa mo gopmyire:
8§y =%11J67 +65+62, (3)

Ecnu 3nauenne (pakrmaeckoro HebdasaHca MPEBBINIAET €T0 TOIMYCTUMOE 3HAYEHHE,
MEPCOHATY MOACTAHINN HEOOXOAMMO BEIABUTE MPUYUHEL 3TOT0 U IPUHATE MEPEL 110 UX
YCTPAHEHHIO.

O¢dopMiIeHHBIN AKT C PE3yABTATAMU COCTABIEHUS OamaHca SJIEKTPOSHEPTHUH TTO
MOACTAHIIUN UCITOIB3YETC B JAMbHEHIIEM IS CBEIECHM A OaraHca 1mo CETEBEIM OPraHu3alaM,
AO-suepro B nenom, MPCK, ®CK KESC PD>>.

Jananue.

AKT 0 coCTaB/IeHHH 0a/IaHCa 3JIeKTPHYECKOH YHePrui Ha MOACTAHIHH

B coorsBerctBum ¢ B P/l 34.09.101-94, mpunoxenue 6, akt OamaHca SIEKTPHUECKOM

SHEPTUH HA MOACTAHIIAY COCTABIIAETCS MO CAenyomen Gpopme.
O EHT NOAMNWUCAH
ANEKTPOHHOW MOAMNMCHIO AKT
Ceprudmkar:  2C0000043E9ABBBI52205E 7BA500060000043E
Bnageneu:  LeBayxosa Tares@aCOETABIISHITN OATAHCA ATIEKTPUUECKON SHEPTUHN HA MMOACTAHIUH

NeicTeuTeneH: ¢ 19.08.2022 no 19.08.2023 (HHWHDEHHHE MOJICTAHLIHH)



OcunoBanue: [Ipuka3s ot Ne
Komuccus B cocrase:

[Ipencenarens
Unensr

Hacrogmmii akT cocTaBJIeH B TOM, 4TO 34 mecary 20 r. OPUEM,
OTHaua, OTHYyCK C IIWH HOOACTAHIMH, MOOTpedimeHne Ha COOCTBEHHBIE, XO3SUCTBEHHBIE W
MPOU3BOACTBEHHBIE HYK/IBI CIEAYIOTIHE:

N Howmepa Haumenona [Toxazanue Paszunoc | Koagpu | Komruecr | [Tpum
HUE CUETUUKOB Th . BO c-
II. | CYETUHKOR, 00BLEKTOB HaOug |wa0ul-| moka- LUEHT | BAEKTpo- | YaHUE
M. | yCTaHOBICHH yueTra l-ro  |[roumcna | 3aHMH | CHETUMK | YHEPrHH,
BIX qucaa | UCTEKIIE | cueTun OB YITEHHOMN
DHEProHaju- TEKYIIE ro - CUETYUKO
30pOM ro MecsIa | KOB 3a M
MecaIa MECHI] TBEIC.KBT"
q
2 3 4 5 6 7 8 9

I. ITpuem snexkTpuueckoi SHEPTUn

Bcero mo pazneny |

II. Pacxonx na cOOCTBEHHBIE HYKIEI

Bcero no pazpeny 11

[1I. Pacxon Ha X03A1CTBEHHBIE HYAKIEI

IV. Pacxonx Ha mpOM3BOOCTBEHHEIE HYIK/IBI

Bcero no pazneny IV

V. Oriyck notpedurensim

Bcero no pazneny V

V1.0OTnaua snekTpruyeckon SHEPrUr

Bcero no pazgeny VI

VIII Jomyctumerii nebaranc (popmyna (2)) s %o
IX bananc 5neKTpos3HEeprun Ha MOACTAHIINN:

YA ALHEL BCETO (D

213 RaH08 artC npyrum AO u emexnsiMm CO (V)
CepTudukar: EC.[I' [I' 8&9&@%%5%?8%?8%@&%% (I . ID

Bnapeneuy; :m Ba AHa AnekcaHapoBH

CﬂﬁCTBem{LIE HY’K OBl ¥ TOTEpU HA moacTanuuun, scero (11 + VII)

: OTnch ynekTposHeprun norpedurensm (111 + IV + V)
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6. @aktnueckuit Hebamauc (popmyna (1)) TBIC. KBT.1u , Yo

dakTnuecknii HEOWTAHC HA TMOACTAHIIUM IIPEBBIMIAET (HE IIPEBBIMIAET) OOIMMYCTUMBIH
HeDAIaHC SNEKTPOIHEPTUH (HYKHOE MO JIEPKHYTH ).

[Tpencenarens komuccumn

YsteHnsl komuccuu

[TpencraBurens sHepronamzopa

[Torepu sneKTpUYECKON SHEPIUM B M3MEPUTEIBHEIX TPAHCPOPMATOPAX M CUECTUMKAX
MIPAMOTO BKITFO YEHHA

[Torepu B mM3MepUTENBHBEIX TpaHCPOPMATOPAX TOKA M HAMNPAKEHUS HPUHUMAIOTCI B
COOTBETCTBUU C JAHHBEIMH 3aBOI0B-U3TOTOBUTEIEH,

[Torepu B Tpex ongnodaszueix TH npunumaroTcsa paBHEIMM NOTEPSIM B O THOM Tpex(PazHOM
TH.

[Torepu snexrposuepruu B 11T manpsxennem 0,4 kB npunumarorcsa pasaeimu 0,05 ToIC.
kBreu/ron Ha ogHy (azy.

[Torepu snexrposuepruu B T'T u TH BkarowaroT moTepu B CUETUMKAX, BXOIANINX B COCTAB
U3MEPUTENBHBIX KOMILIEKCOB.

[ToTepu sneKTPOSHEPTUH B SJIEKTPUUECKUX CUETUMKAX NpAMOro Bknrodenus 0,22—-0,66 kB

MPUHUMAIOTCA B COOTBETCTBUH CO CIEIYIOIIMMH JaHHBIMA, KBT*4 B rox HA OTWH CUETUHK:

* 0qHO(A3HEI, MHAYKINOHHEIN — 18.4;

* Tpex(a3Hbrit, THIYKITMOHHEI — 92.0;

» 0mHO(a3HBIN, IEKTPOHHEBII — 21.9;

* Tpex(pasHbIi, SIEKTPOHHEIN — 73.6.

Bomnpocsl 1o TeopeTHYeCKOH YACTH 3aHATHS

1. IToscHuTe OTKyZa mOMydaroTCs COCTABISAIONIME OaaHca SJIEKTPUUECKOH SHEPruM Ha
MOACTAHIIUN

2. Yro HeoOX0mMMO 3HATE 1A OUEHKU (paKTHIECKOro HebaraHnca?

3. Yro HeoOXoauMo 3HATE A/ OLEHKH AOIMYyCTUMOro Hebananca nebamanca?

4. Yrto cnemyer mpeanpuHATE, €Cai (PAKTHUECKUN HEDATaHC oka3zancs 0ompme

IIpakTHyeckoe 3ansarue Ne 5
Pacuer HArpy3kH H3MepHTe/ILHLIX TPAHC(POPMATOPOB TOKA
Heb:
— M3yuurs marepuan HACTOAIIMX METOANYECKNX YKA3aHWI,

Teopuruyeckast 4acThb.

Bri0op Tpanchopmaropos Toka mid snekrpocuerunka 0,4xB

Y4er 3neKTposHEpPrun ¢ norpedmsaeMeiM TOKOM Oosee 100A BEIMOIHAETCSA CUETUMKAMHA
TPaHC(POPMATOPHOTO BKIFOYEHUS, KOTOPHIE MOJKIIOUAIOTCS K HW3MEPAEMOM HArpy3Ke uepes
M3MEPUTENBHEBIE TpaHC(HOPMATOPEL. PACCMOTPHUM OCHOBHBIE XAPAKTEPUCTUKUA TPaHCHOPMATOPOB
TOKA.

Kospdumment tpancpopmanmum creayer BRIOMPATE MO PACUETHOM HATPY3KE C yUETOM
paborer B aBapuunom pexume. CormacHo IIYD momyckaercs npumeHenue tpaHc(popmaTropoB
TOKA C 3aBBIILIEHHBIM KO3 (puriieHnToM Tpancho pMarmm.

Jlommyckaercs mpuMEHEHUE TPAaHC(POPMATOPOB TOKA C 3ABBIIIEHHBIM KOA(PPUIMEHTOM
Tpancopmanuu (1Mo yCIOBHAM SIEKTPOAUHAMUYECKON U TEPMHUYECKON CTOMKOCTH WA 3ANIUTEHI
IWH), €CIM NPU MAKCUMAILHON HArpy3Ke€ HNPUCOECIMHEHUSA TOK BO BTOPUYHOM OOMOTKE
Tpancopmaropa Toka Oyxer cocraByarek He MeHEE 40 % HOMHMHAILHOTO TOKA CUETUMKA, A IIPH
mmm{mag%mm@yme - He meHee 5 %.

Cepruduar:  2COBOIFFPPEEYPESMOWKHTGBCIPETUTE €11e TPeOOBaHNA MO BEIOOPY TPaHC(OPMATOPOB TOKA.
SRSk SHBBITSHITEIR 1O RESPPruimenty Tpancdopmanyy HyKHO CUMTATE TOT TPAHC(POPMATOP TOKA,
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y KOTOpOro npu 25%-HoM pacyeTHOU MPUCOETUHAEMON HATPY3KE (B HOPMAITEHOM PEKHUME) TOK
BO BTOpUIHON 00MOTKE Oyner menee 10% HOMMHATBEHOTO TOKA CYETUHKA.

Tpancdopmarop Toka npegHazHaueH A7 YMEHBIIEHUS BEJIWYMHBI U3MEPAEMOTO TOKA U
MPUBENECHUA €T0 K CTAHAAPTHOMY auana3ony. Kak mpasuimo, TOK mpeoOpa3yercs K CTaHIapTHOMY
3naueHuto 5 A (pexe - 1 Auma 10 A).

Enie omgamuMm HazHaueHneMm TpaHC(POPMATOPOB TOKA ABISETCS CO3TAHUE TATbBAHUYECKOM
Pa3BA3KU MEKIY U3MEPAEMON U U3MEPUTEIBHOH LIETAMMU.

[TpyHuMm nelcTBUA MAHHBEIX YCTPOMCTB OOBOABHO mpoctoil. [lo mepBuunOM 00OMOTKE
Tpancpopmaropa, BKIOUEHHON MOCIEN0BATEIBHO, MPOTEKAET (PA30BEIA TOK HATPY3KH. 34 CUET
5TOTO BO3HMKAET AIEKTPOMATHUTHAS WHIAYKI[UA, CO3Jaromias TOK BO BTOPUYHOM OOMOTKE
yCTpOUCTBA. B 3Ty € 00MOTKY OCYMIECTBIAETCA BKIIOYEHWE TOKOBOM KATYIIKUA TPex(azHoro
3JIEKTPOCUYETIUKA.

Bompocsr:
CueTuynk pacueTHBIN (KOMMEPUECKHH ) SJIEKTPOSHEPTUH (PACUETHBIN CUETUHK)
Touxa m3Mepenns >neKTpOIHEPTUU
Touka yuera snekrposneprumn
Touka mocraBku >EKTPOSHEPrUH
Touka KOMMEpPUECKOTO yUeTa IEKTPOIHEPTHH
Tapu( Ha snexTpo’HEPrHI0 O THOCTABOYHEIN (O AHOCTABOYHEIN TapU()
Tapud na smexTposHeprio ByXCTABOUHBIH (ABYXCTABOUHBIA TaApU ()
Tapud na smexkrposHepruro IByxCTaBOuHO- () (PepEHIMPOBAHHEBIN O 30HAM CYTOK

(,I[B}’XCTH,BDLIHD -u(ppepenupoBanubId TAPUD)

--.ICI‘.UI-P-UJM'—'

IIpakTH4Yeckoe 3aHATHE Ne6.
PaccranoBka cpencrs yuera Ha MOACTAHIIMHT
Henas: M3yuuTs Marepuan HACTOANIMX METOIMYECKUX YKA3aHWUM, OTBETUTH HA MOCTABICHHBIE
BOIIPOCEI MO TEMAM M HAUTH COOTBETCTBYIOIIHME OIPENEIECHUA IPHUBEIACHHBIX TEPMHUHOB C
HUCIOIB30BAHMEM HOPMATHUBHOM JOKYMEHTAIMH.

TeopurHyeckasi 4HaACTh.

OCHOBHBIM HOPMATHUBHBIM JOKYMEHTOM, PErJIAMEHTHPYIOIIUM YYET 3JIEKTPOIHEPTHH B
Poccuiickont @enepanun, asasarorca [IpaBuna yuera snekrpuueckon sHeprun. Kpome storo, B
OTAEIBHEIX pernoHax P@® 1nnsg  OTAENBHBIX  KATETOPUHA  MOTPEOWTENEN  BEIMYILICHEI
OOMOJHUTENBHEIE WHCTPYKIMH, YTOUHAIONINE OOMIEPOCCUUCKUE HOPMEI MPUMEHUTEIBHO K
MeCTHBIM ycrnoBuaM. Hampumep, B r. Mockse pelictByer MHCTpyKIya mo TpoEeKTHPOBAHUIO YUETA
3JIEKTPOTIOTPEOIEHUS B JKUIILIX U 001IECTBEHHBIX 3aaHusax PM-2559.

Jlns 0MHO3HAYHOTO TOJMKOBAHWUA HOPMATHUBHEIX TPEOOBAHUM MO YUETY AIEKTPOSHEPTUH, B
PM-2559 npuBenena HIxeCaeyronias TEPMUHOJIOTHAL.

[Torpeburens 3MEKTPUUECKON SHEPTUM - OPraHU3alnsA, YUPEKICHUE, TEPPUTOPHATHEHO
000COOMEHHEBIN 1E€X, OOBEKT, IUIONIANKA, CTPOEHUE, KBAPTHUPA U T.M., MPUCOETUHEHHEIE K
3JIEKTPUYECKUM CETSAM M HCHOIB3YIONIUE SHEPrHi0 € MOMOMNIBI0 MMEHONIMXCA MPHEMHHUKOB
SIEKTPUYECKON SHEPTHH.

AOoneHnTt -  mOTpeOUTENB, HENOCPEOCTBEHHO  HOPUCOCOUHEHHBIM K  CETAM
SHepmmgﬁﬁaﬁ%ﬁHﬁEﬁ%%.aauﬂn, MMEHONIMN ¢ HEW TpaHully 0amaHCOBOM NMPUHAICKHOCTH

CepTudAAC KTPHMOCKIBSRCCIBHE / BAPAB000M4FCIOBUA MOIB30BAHUS SJIEKTPUUECKON HSHEPTUEH KOTOPOTO
SRR YOy CHOBARALT " HUTGEO PN ® sneprocuabxaromeil oprammsanum ¢ moTpebMTEIEM MIM €T
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BBEILLIECTOANIEN Opranu3anuen. J{iasa OBITOBEIX NOTPEOUTENEN - KBAPTUPA, CTPOCHHUE WA TPYIIIa
TEPPUTOPHATBHO 00BEAMHEHHBIX CTPOEHUI JIMYHONU COOCTBEHHOCTH.

['pannnia OGamaHCOBOM NPUHAMIEKHOCTH - TOUKA Pa3leNia SJIEKTPUYECKOU CETH MEKIY
SHEprocHadkaronie  opraHusanMed W adOHEHTOM, ompenensemMas no  OaJTaHCOBOU
IPUHAIJIEKHOCTH JIEKTPUIECKOH CETH.

Touka yuera pacxoma 3ME€KTPOIHEPTUH - TOUKA CXEMBI SIEKTPOCHAOKEHUS, B KOTOPOU €
MOMOTIEI0 U3MEPHUTEIIBFHOTO pUO0pa (PpacueTHOTO CUETUMKA, CUCTEMBI YUETA U T.I1.) WU UHBIM
METOOOM ONpENENAIOTCA 3HAYEHHA pPACXOOOB OSICKTPUUECKOW HSHEPrUMA M MOIIHOCTH,
HCITOJIB3YEMBIE TIPH KOMMEPUECKHUX pacueTax. [ 04ka yuera COOTBETCTBYET IpaHUIlEe OAIaHCOBOH
MPUHAAJIEKHOCTH SIEKTPUIECKOHN CETH.

Pacuernrrii mpubop yuera - mpuOOp ydera, CUCTEMA YUE€Ta HA OCHOBAHWM ITOKA3AHMI
KOTOPOr0 B TOYKE VyYETa ONPENENAeTCA pacxol SJIEKTPUYECKOM SHEpPruu abOHEHTOM
(cy0aboHEHTOM), MOQIEKAIIIEHN OTLIATE.

KouTpomeHbeli pudop yuera - npubop ydera, Ha OCHOBAHMM MHOKA3aHUW KOTOPOTO B
OAHHOM TOYKE CETH ONPENEIIeTCAa pPacx0l SIEKTPUUECKOM HSHEPTUM, HCHONB3YEMOM IJiA
KOHTPOJIA.

[Tpucoemuuennas MOMHOCTE MOTpPEOUTENS - CyMMapHas MOIIHOCTE ITPHCOEIUHEHHBIX K
3IEKTPUUECKONU CETH TPaHCPOpMATOPOB MOTpeOUTENA, MpeoOpa3ylomMX SHEPru0 Ha padbouee
(HEMOCPEACTBEHHO NUTAIONIEE TOKONPUEMHUKH) HANPSKEHUE, W DICKTPOABUTATEIICH
Hanpskenuem Beie 1000 B.

B tex cmydasx, KOrga IMATAHUE HIEKTPOYCTAHOBOK MHOTpEOUTENEeN NPOM3BOIUTCA OT
TpauncpopMaToOpOB MM HHU3KOBOJBTHBIX CETEH HHEProCHAOKAOMIEN OpraHus3anuu, 34
MPUCOCAUHEHHYI0 MOIIHOCTE ITOTPEOUTENA HNPUHUMAETCA Pa3pPELICHHAs K HCHOJIb30BAHUIO
MOIIHOCTB, pa3Mep KOTOPOM YCTAHABIMBAETCA OSHEProCHAOKAIOMIEW OpraHu3alued u
YKA3BIBAETCA B TOTOBOPE HA OTITYCK SJIEKT PHIECKOU SHEPTUH.

Ha ocHOBaHMM yKa3aHHBIX BBINIE HOPMATHBHBIX JOKYMEHTOB OCHOBHBIE€ IPHHIIMITEL
OpraHu3alvy yuera 3JeKTPOIHEPIUd B KUJIBIX 3aHUAX, 3aKTF0YAIOTCS B CIAEIYIOMIEM:

1. [l ygera SIEKTPO3HEPTUU NOJGKHBI UCIOJIB30BATHCA CPEACTBA M3MEPEHUM, THIIBI
KOTOPEIX yTBepxkAeHE ['occtangaprom Poccun n BHeCeHE! B ['0CyIapCTBEHHBIN PEECTP CPENCTB
n3mepenud. [lepeueHs THUITOB CUETUMKOB, MCMOJB3YEMBIX NI PACUETOB 3d SIEKTPOSHEPTHIO W
MPUHUMAEMBIX HA 0alaHC, YCTAHABIMBAETCA YHEPTOCHADKAONIEH OPTraHN3aIUEH.

2. B mpoekTte 3nekTpoo00pyaoBaHUA HA MPUHIMOUAIBHON SJIEKTPUYECKON CXEME I
KaI0oro a0OHEHTA MOJLKHBI NMPUBOAUTHECA CHEAYIONIAE NAHHBIE: MO KATETOPUH HANEKHOCTH
YIEKTPOCHAOKEHUA, 00 YCTAHOBIEHHEIX MOMIHOCTSX, PACUETHBIX HATPY3Kax U KO3 PuiiueHTax
pEeaKTUBHOM HArpy3KH. ECu B cOCTaBe mOTPEONTEN S UMEIOTCA HATPY3KH, OTHOCANINECA K PA3HBIM
Tapu(PUKAIMOHHBIM IPYIITAM, TO 3TH JaHHBIE TAKKE NOJKHBI OBITH TPUBEIEHEI B POEKTE.

3. I'panvma paspena 0OamaHCOBOM — MPWHAMIEKHOCTM W OKCIUIyaTAIMOHHOM
OTBETCTBEHHOCTH, KAK ITPABWJIO, TOJKHA YCTAHABIUBATLCA HA BBOJIE B 3JdHHE HA HAKOHEUHHUKAX
MUTAOTIINX Kabemen.

4. Ilpu 1mMTaHMM HArPy30K IKWIOTO A0MA OT BCTPOEHHONM WM MPUCTPOECHHOU
Tpancopmaropuon noacranuuu (I11), rpannna pazmena ¢ sHeprocHad)karomed Oprasnu3anuen
OMPENEJAETCA MMPOEKTHON O PraHu3aIiued N0 COrIaCOBAHMIO C 3aKA3YMKOM M SHEProCHa0kKaromen
OpraHu3aueH.

5. Ecoum B 3maHMM  pacmono’KEHO HECKOJBKO mnoTpedurenend, 000COONEHHEIX B
ANMUHUCTPATUBHO XO3AHCTBEHHOM OTHOMIEHWM, TO HA KAKIOrO MOTPEOUTENA, B TOM UHUCIE
apeHgaropa, BO3Jlararorca 0043aHHOCTH a0OHEHTA.

6. Bce BHOBBH CTpPOAIMECS M PEKOHCTPYUPYEMEBIE 1T0MA, Kak MPABWIO, TOJIKHEI
OCHANIATECA ~ ABTOMATU3MPOBAHHBIMM CACTEMaMu ydera osnekrpornorpedsnenus (ACYDO)
(1peGona RS MERLL).

Cepruduar:  2C000pEEpIr HIEPeBOOPYIOBANMIIEE IPU ITEPEMIIAHUPOBKE KBAPTHUP KWJIBIX JTOMOB U HEKHIIBIX
e fomerie i BHAASHIE " KmKxen obecmeunts pa3spaboTKy MPOEKTa AIEKTPO0OOPYIOBAHUA

KBHPTHPLI HIHX HCKHWIOTO ITOMCIIICHIA, HpEﬂBHpHTEJTE:HD HDJ’[}”—H’IB TEXHHUYCCKHC }’CJ’[DBHH 1O
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OpraHu3aIUH y4EeTa, Pa3PEIICHNE HA UCITOIB30BAHNUE SIEKTPOSHEPTUH 11 TEPMHYECKUX IEIEH U
paspenieHre Ha MPUCOEIMHEHNE MOIIIHOCTH B SHEPTOCHA0KAI0MIEN OPraHNu3a1Iiu.

3ananue

M3yuure marepuan HACTOAMIMX METOOUYECKHMX YKa3aHW, OTBETUTH HA MOCTABICHHBIC
BOIIPOCEI MO TEMAM M HAUTH COOTBETCTBYIOMIME ONPENEICHUA INPHUBEICHHBIX TEPMHUHOB C
HUCIOIB30BAHUEM HOPMATHUBHOHM JOKYMEHTAIMH.

Pesynerarel paboTEl OPOPMUTE B MTUCEMEHHOM BHAE U MEPENATH MTPEMOIABATEIIO.

1. Opransl rocy1apCTBEHHOTO PETYJIMPOBAHUA U KOHTPOJIA B SJIEKTPOIHEPTETHUKE

B coorBercTBUM C (pegepanbHBIM 3aKOHOM «O0 3IE€KTPOIHEPTETHKEY» TOCYIAPCTBEHHOE
PETYIUPOBAHUE M KOHTPOJB B AJIEKTPOYHEPreTHKe ocymecTBioT [IpaBurensctBo Poccmiickoi
Denepaunm, QpeneparbHbIe OPraHbl UCHOTHUTEIBHON BJIACTA U OPraHbl UCHOJIHUTEILHOU BIACTH
cyorekTtoB Poccmiickont ®eneparmu. Ha yposue IlpaBurenscrBa P® rocymapcrBennoe
PETYIUPOBAHNE IEKTPOSHEPT ETUKH O CYIIECTBILAIOT:

. HpﬂBHTE‘JTE:CTBEHHﬂH KOMHCCHA I10 BOIMMPOCAM TOILNIMBHO-5HCPTCTHUYCCKOTO KOMIIJICKCA,
BOCIPOM3BOICTBA MUHEPATBHO-CEIPEEBOM 0a3b1 U MOBBIMIEHUS YHEPTETUUECKON A(PPEKTUBHOCTH
SKOHOMUKH,

* [IpaBuTensCTBEHHAS KOMHCCHA ITO BOIIPOCAM PA3BUTHA SJIEKTPOIHEPTETHKHN U

* [IpaBurenscTBEHHAA KOMHMCCHA MO O0eCHedeHHIo 0€30MMacHOCTH SJIEKTPOCHAOKEHUA
((penepansHeii mTad).

Ha ypoBne (penepansHBIX OpraHOB UCMIOTHUTENBHON BIACTH OPraHaMA TOCYIaPCTBEHHOTO
PETYIHUPOBAHUSA B SJIEKTPOIHEPTETUKE ABIIAIOTC:

*MunucrepcTBo sHepretuku Poccmiickon @enepanym (Munsnepro Poccun)

* MuHHuCTEPCTBO SKOHOMHYECKOTO pa3BUTHA Poccuiickon Oenepanuu
(Munskonompaszsurusa Poccun)

« MenepanpHag anTumMoHONonbEHAs cnyx0a (DAC Poccun)

» @enepanpuan cayxba mo rapudam (OCT Poccun).

Bonpocsl

l. Cuerduk pacdueTHBIN (KOMMEPYECKHI ) SJIEKTPOIHEPTUH (PACIETHBIN CYETUHK )

Touka n3mepenus >IeKTPOIHEPTUN

Touka yuera snekTposHeprumn

Touka mocTaBku 3MEKTPOSHEPrUH

Touka koMMeEpUECKOTO y4eTa AIEKTPOIHEPTUN

Tapud na snmexTposHEpri0 0THOCTABOYHEBIM (O THOCTABOYHEIHN TaApHU(])

Tapud na smexkTposHEPriu0 ABYXCTABOUHEIMN (IBYXCTABOUYHBIN Tapu()

© 2 ok WD

Tapud wa snexkrposHepruro ABYXCTABOUHO-AU(D(EPEHIMPOBAHHBIN MO 30HAM

CYTOK (IBYXCTABOYHO-U(P(PepeHInpOBAHHEIN TaApU(])

IIpaxrHueckoe 3ansiTHe Ne7
Pacuer konmuuecTBa mepenaHHON AIEKTPOSHEPTHN MPH HECOBHAACHUN TOYKU yUeTa U TPAHUIIBI
0amaHncoBOM MPUHAAIEKHOCTH 1.
Hens: M3sume Mp@pEdT HACTOAMMX METOAWUYECKUX YKA3aHWM, OTBETUTH HA IOCTABJICHHBIE

BOMPOCET 0" TeMAN Y SR8iTn  cooTBETCTBYIONME ONMpENENneHus MPUBENEHHBIX TEPMUHOB C
Ceprudmkar: ~2C0000043ESABBBO52205E7BAS00060000043E

Bnanendd CITIOIME3Q BAHKEM: AHOPMGEHBHON TOKYMCHTAIIHH.
(DGEMHE?’EMI:IE KOMIIETEHITHH .

,D,EHCTEMTEIHEH: JMBACKE o 19 ]MPWMPDBKH: 19



[TK-2 Conocoben aHamUpPOBATE PEKUMBEL  PAOOTEL  CHCTEM HSJIEKTPOCHAOKEHMA
00BEKTOB

Hunukaroper | UJ1-3nk.2  OOecreumBaer  3amaHHBIE  OApaMeETPBl  PEKUMA  CHCTEMEL
OOCTHIKEHUS | SNEKTPOCHAOKEeHUA 00BEKTa
KOMIIETEHIHUH

JHAHUA H YMeHHsI, IpHoOpeTaeMble CTYICHTOM B pe3y/IbTarTe 0CBOCHHA TeMbI
3HATB: TEXHONOTUH YUETA AJIEKTPOSHEPTUH ; HA3HAYEHUE, BUIEI U (pyHKIMKM cuctem ACKYD3;
YMeTh: yCTAaHABIMBATE OOMIHOCTE M PA3IUYHA CUCTEM SIEKTPOIHEPTETUKA U MIPUMEHAEMOTO
00opynoBanus ¢ 1ENb0 (POPMUPOBAHUS YCIOBUU AJI HOHUMAHUSA ITYTEH SHEProcOepekeHUs U
MOBBIIIEHUA SHEPTO3(P(PEKTUBHOCTH.

Binagern: nHaBeikamMu 00eCHeueHUS MAPAMETPOB PEKUMA CHUCTEMEBI NICKTPOCHAOKEHMA
oOBEKTA

OcHoBHBbIe NOHATHA: 0€3M0rOBOpHOE mOTpediIeHue, Oe3zydeTrHOoe mOTpedaeHue,
HEYUTEHHOE IMOTPEOIEHHE HIIEKTPOIHEPTUH U HOTPEOIEHUE TTPHU OTCYTCTBUM CPEICTB U3MEPEHUH.

TeopurHuyeckas 4acThb.

be3goropopunoe  morpedsieHHe —  moTpeliieHME — SIEKTPUUYECKOM — SHEPrHH,
OCYIIECTBAAEMOE MOTPEOUTENEM B OTCYTCTBHE 3aKIKYEHHOTO B YCTAHOBICHHOM HOPAIKE
OOTOBOpA SHEProCHAOKEHU (KYILIM-IIPOOAKH SIEKTPUUECKON SHEPTHUH) U (MM ) MOCPEACTBOM
SHEPTONPUHUMAIONINX YCTPOUCTB, MNPUCOEOUHEHHBIX K OJIEKTPUYECKOM CETH CETEBOU
OpraHu3anuy ¢ HApPYLIEHWEM YCTAHOBIEHHOTO IMOPANKA TEXHOJOTHYECKOTO0 MPUCOETUHEHHA
SHEPrONPUHUMAIONINX YCTPOHUCTB IOPUANIECKUX U (PU3NUECKUX JIUI] K JNEKTPHIECKUM CETAM.

bezyyeTHoe morped/ieHHe — TOTpPEeONEHNE HAEKTPUYECKOU HHEPTUM NP HATAYUH
3QKJIFOUEHHOTO B YCTAHOBJIEHHOM TMOPAJKE AOTOBOpPA HHEProCHAOKEHMA (KYIUIM-IIPOAAKHU
HIEKTPUUECKON SHEPTUH ), HO C HAPYIIEHUEM CO CTOPOHEI MOTPEOUTEN S, HA KOTOPOTO BO3M0KEHA
0013aHHOCTE MO 00ECTIEYEHUIO LEITOCTHOCTH U COXPAHHOCTH PACUETHOTO CPENCTBA M3MEPEHU,
yYCIOBUM YKA3aHHOTO JOTOBOpAa O MOPAOKE OCYHIECTBICHUSA HM3MEPEHUM SJIEKTPOSHEPIHH.
Hapymenunem yCcioBuil 0 MOPAIKE OCYNIECTBIEHUA U3MEPEHUM SIIEKTPOIHEPTUN ABISAETCSI B TOM
4qHUCIIE, BMEMIATENILCTBO B padoOTy CpencTBa M3MEPEHMS WM HAPYLIIEHHWE YCTAHOBIIEHHBIX
OOTOBOPOM CPOKOB ISl U3BEMIEHUA 00 OTCYTCTBUM (HEMCHOPABHOCTH) CPEANCTBA M3MEHEHUS, a
TAK/KE WHBIC JCHUCTBHA, IPUBEAIINE K MCKAKCHUIO JOAHHBIX O (PakTU4ecKkoM oOBeme
HOTPEOIEHHOU 3JIEKTPUUECKON YHEPTHH.

HeyuTreHHoe moTpediieHHe YIeKTPOIHEPIrHH — TOTPEOIEHUE SIEKTPHIECKOI YHEPTUM B
cydasax 0e3q0roBOpHOro M (Wi ) 0€3yd4eTHOTO NOTPEOIEHUS HIIEKTPOIHEPTHH.

IloTped./ieHnne NMpH OTCYTCTBHH CPeICTB M3MepeHHH — moTpeOJIEeHHE SIIEKTPUYECKOU
SHEPIrUU B OTCYTCTBHE COOTBETCTBYIONIUX YCTAHOBJICHHBIM TPEOOBAHUAM CPENCTB U3MEPEHUH C
OPUMEHEHUEM I10 COTJIAICHUIO MEXKAY MDOTpeduTeneM, TapaHTUPYIONIMM MOCTABIIMKOM
(PHEPrOCOBITOBOM OPTraHU3AIMEN) U CETEBOM OPraHN3AIINEN.

MeTtoasl pacuera:

— TI0 CPEOHECTATUCTUUECKOMY IMOTPEONEHHNIO AIEKTPUIECKON YHEPTHH;

— 110 TUIIOBOMY CYTOYHOMY Ipa(puKy HArPy3KH, PAHEE COTIACOBAHHOMY

— 3aMHTEpPECOBAHHBIMU CTOPOHAMMU;

— I10 YUCITY Y4aCOB UCIOJIL30BAHUS U BEIMIMHE MOMIHOCTH;

— B 3aBUCHUMOCTH OT BHJIA HEUCIIPABHOCTH Y4ETA SMEKTPUUECKON YHEPTUM;

— 10 YCTAHOBJIEHHOM MOMNIHOCTH OJIEKTPONMPHEMHUKOB WM MO JOTOBOPHOMY
3HAYCHUIO MAKCUMAIBHON HATPY3KU U YUCIIY 94COB MTOTPEOICHUS SJIEKTPUIECKON SHEPTUN.

[Tpu 5TOM B 3aBUCHMMOCTH OT NPUYWHBI, BBEI3BABIIEH HEYUTEHHOE MOTPEOICHUE WM
AOKYMEHT MOANCAH

MOTPEOICFEPINDITONTCIRIY CPENCTB M3MEPEHMSA, NPUMEHIIOTCS CAEIYIONIAE METOILI pacyera:
Cepmidukar. 2COQYDasEIA E%E%%WWE%TMCTBHE CPENCTB U3MEPEHUH
poBHAa

Bnaneneu: llleGayxoea TaTenAHa Anekca
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a) [TIpn morpebneHnn B OTCYTCTBUE CPEACTB U3MEPEHUN, 38 UCKIIFOUEHUEM TPAKIaH
U IOTpeOUTENeN SNEKTPUUECKON SHEPrHUH, Ubs MPUCOECIUHEHHAA MOMNIHOCTH HE MPEBBIMAET 25
kB*A, mpumenstoTcsa crenyroniie METOABI PacueTa B IMIOPAIKE IPUOPUTETA:
—  METOJ MO CPETHECTATUCTUIECKOMY ITOTPEOIEHHIO IEKTPHUECKON SHEPTHH,
— METOA IO YWUCIYy YacOB HCHOJB30BAHWUA MAKCUMyMa HArpy3ku M BEIMYUHE

MOTITHO CTH;
— METOJ N0 THUHOBOMY CYTOYHOMY Tpa()MKy HArpy3KH, paHee COIrIACOBAHHOMY

CTOPOHAMH;
0) [Ipn nmoTpebneHnn B OTCYTCTBHUE CPEIOCTB H3MEPEHUM A IMOTpeOUTENneN —

TpakaaH W IIOTPEOUTENECH SJIEKTPUYECKON OHEPTrUU, 4Ybs IMPUCOCINHEHHAA MONIHOCTL HE
npeBeimaer 25 kB*A, mnpumeHserca pacder 1mo CPeOHECTATUCTHYECKOMY HOTPEOIECHUIO
5JIEKTPOSHEPIUH, 4 B CIIy4ae OTCYTCTBHUA CTATUCTUYECKMX NAHHBIX PACYET MPOU3BOIUTCA MO
HOMUHAIBHBIM MOITHOCTAM SJIEKTPONPUEMHUKOB M 4YHCJIY YaCOB HWCHONB30BAHUA OTHX

MOTITHOCTEH.

B) [Tpu ycranoBieHNH BUOa HEUCOPABHOCTU MPUOOPA yU€Ta MPUMEHAIOTCS METOIEI B
3aBMCUMOCTH OT BH14 HEUCIIPABHOCTH yUE€TA YNEKTPUUECKOM SHEPTUH, B TOM UHCIIE:

r) Hckaxxenne cxeMbl BKIIIOUEHUS TPUOOPOB YUETA;

) Hcnonp30BaHne 3aHWKEHHOTO 3HAUYEHUA KOA((HUIIMEHTAa Tepecuera IIpH
MPABUIBHON CXEME BKJIFOUEHHA CUECTUMKA;

€) YBEIMYEHHEIE TOTEPU HANPKEHUS B IMHUU coenuHenusa | H-cuerunka.

2) [Tpn Ge3yuerHOM mOTpeOIEHNH NPUMEHAETCA METOH PAacdyera MO YCTAHOBJIEHHOU

MOTITHO CTH SJEKTPOTTPUEMHHUK OB UJIH JOTOBOPHOMY 3HAYEHUIO MAKCUMATLHON HATPY3KUA U UUCTY
JaCcOB MOTPEOMEHNSA SIEKTPUUECKON SHEPTUU CO OHA MOCIEOHEN 3aMEHEI MPUOOPOB yueTa WU
MPOBEPKU CXEMBI X BKIFOUEHM A, HO HE DOJIEE 4eM 3a CPOK, KOTJa MPOBEPKA AOKHA ObLIa OBITEH
IPOBEICHA.

3) [Ipu Oe3moroBopHOM MOOTPEOAECHUM HOPUMEHAETCA  METOA  pacdera 1o
yCTAHOBIEHHOW MOIIHOCTH AIEKTPONPUEMHHUKOB MM IO TOMYyCTUMOM INTEIBHOM TOKOBOHU
HATPY3K€E M 9UCIY 9aCOB MOTPEOIEHNS SMEKTPUUECKON YHEPTHUH 34 CPOK HE DOIee TPEX JeT.

MeTto/ 1o cpeHeCTATHCTHYECKOMY ITOTPe0IeHHIO

Heyurennas snekTpuueckas SHEPrua B TEKYMIEM roay t Wi TekymieM(nx) mecsame(ax)

roga t ompeneaeTcsa mo popmye:

W, =W,_ -(1+k_) (1)

rae Wi — (aktudgeckoe moTpeONEeHHE HSIEKTPUUECKOW SHEPTUU 3a MPEOBIAYIIWUNA O MO
OTHOMIEHWIO K TOAy t, ecaum pacueTHeid mepuon | roxm wnm (aktuueckoe morpedreHue
3JIEKTPOSHEPIUH 34 AHAIOTHUYHBIN(E) MECAI(BI) MPEABIAYIIETO TOAA, €CIM PACUETHBIM HEPHUON
HECKOJILKO MecAIeB, KBT. u;
Kep — cpemneronoBon k03 (PUIIMEHT JUHAMUAKA NOTPEOIEHU S SJIEKTPOIHEPTHH, ONPENECIIAEMEIH 10
(popmyne:
k::p _ Wi = Wi _ (2)
n-Ww,_,

rae Wt-n — (paktmaeckoe morpedneHne dMEKTPUIECKON SHEPTUM 34 TOI t-n UM (pakTHIeCcKoe
HOTPEOIEHNE AIEKTPUIECKOU SHEPIUH 34 AHATIOTUYHEBL(€) MecAr(bl) roga t-n, kBT. 4.
N — KOJIMYECTBO JIET C U3BECTHRIM MOTPEOIEHNEM, HO HE MEHEE IBYX JIET.

B cnydae oTCyTCTBUSA CTATUCTUYECKUX JAHHBIX 00 snekrpornorpednenuu 3a cpok donee |
rofa, IPUMEHAETCS PACUYET MO CPETHECTATUCTUIECKOMY 3HAUEHUIO MTOTPEOIEHUS STTEKTPOSHEPr UM

3a NPEeABIAYIINME pacueTHRIC nepuonsl. [Ipu 5TOM HEydTEHHASA B TEKYIIEM PACUETHOM IIEPHOIE
D e P AOTNACAR pHOA P Y YIEM P pHOA

3JIEKT PO IHBPPASHON pefrestsercs mo (popmyre:
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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2 W
= (3)
w — =l
n
rae W1 — morpebieHue 3MeKTPOIHEPTHH 34 1-1 pACUETHBIM NEPUO;

N — KOJIMYECTBO PACYETHRIX ITEPUOI0B C U3BECTHBIM ITOTPEOIEHUEM.

¥

MeTtoja 10 THIIOBOMY CYTOYHOMY I'paHKY HATPY3KH, paHee COrIACOBAHHOMY
3AaHHTEePeCOBAHHBIMH CTOPOHAMM
Meronuka mo3BOJIAET BECTH pacdyer ¢ aDOHEHTaMu HA OCHOBAHWM THUMOBOTO Tpaduka
HATPY3KW, pAaHEE COTJIACOBAHHOTO CTOPOHAMM, W 3aABJIEHHOM MAKCUMAIHbHOM MOIIHOCTH
HArpy3ku A0OHEHTOB.

Heyurennas snekrpuueckas sHEpruA, kBT. 4, onpenenaerca mo Gpopmyie:
12

2 24
pmm: .Z(krm.kcﬂ N .Zpt)i
W = =1 t=1

100 |
e Pmax — 3aABIE€HHAA MAKCUMaIbHAA MOMIHOCTE HArpy3ku aboHenTa, kBT;
Knei — KO3 (punmeHT yMeHbILIEHN OpAUHAT rpa(uKa HATPY3KHU B BEIXOQHEIC U [TPA3JHUYHEIEC THU

1-TO MeCAA (IIPU OTCYTCTBUU JAHHEIX, IPUHUMAETCA PABHEIM | ), onpenenssemMsli mo (popmye:

(4)

Ko ch_a{rl}
me W ? (5)
cp_p
rae  Wep g — CPENHECYTOYHOE MOTPEONIEHHE HAEKTPUYECKOM OSHEPrUM B  BBIXOJHEIE

(mpa3mHUYHEBIE) CYTKH, KBT. u;

Wep p— CpeaHECYTOUHOE MOTPEOIEHNE SIEKTPUUECKON SHEPTUX B paboume CyTku, KBT. 4.
Kcesi — KOB((UTIMEHT CE30HHOCTH, 0.€;

Ni — 4uCI0 KameHOapHBIX CYTOK B 1-M MECHAIIE;

P; — 3HaueHMEe aKTUBHOM HATPY3KH HA t-U CTYNEHM THUHOBOTO CyTOYHOTO rpa(uka Harpysku, %
OT Phax.

MeTox pacuyera mo 4YHC/Iy 4aCoB HCIOJIb30BAHUS H BeJIHYHHE MOIIHOCTH
M3BecTHRI DOTOBOpHOE 3HAYEHME MAKCHUMAILHOM AKTHUBHOM HATPY3KHM M YHUCIO YacOB
HCIOIB30BAHN S MAKCUMyMa HArPY3KH
Meroauka mo3BOIAET BECTU PACUETHI C HOTPEOUTENAMH, Y KOTOPBIX OTCYTCTBYET YUET, HO
M3BECTHBl JOTOBOPHOE 3HAUEHHE MAKCUMATBRHON MONIHOCTHM HATPY3KM U UYHUCIAO YACOB
HCIOIB30BAHU S MAK CUMAILHOMN HATPY3KH.
DJeKTpudecKaa sHeprus, KBT. 4, onpenenaercs no gpopmyiie:

W, =F-P o Koy -t - T-107, (6)

roe F — wunag moomane, M2;

Pycrocs = 10 — ycTanoBneHHas MONIHOCTE UCTOYHUKOB CBETA HA | KB.M 00mien mromangy,
Br [7];

Komn = 0.3 — kos3QpuienT 0 THOBPEMEHHOCTH BKIIOUEHHS OCBETUTEIBHBIX TPHOOPOB

{CB — 4MCJIO0 4ACOB MCITOJIE30BAHU A AIMEKTPUYECKOTO OCBENMIEHUA B CYTKH, 4;

T —aucno guen, 3a KOTOPBIE MIPON3BOAUTCA PACUET, IH.

Pacxon SaeKTpUuecKOM SHEPruM AJIEKTPOOBITOBEIMU mpubopamu, kKBt.u, ¢ yuerom ux

MONIHOCTH U YMCIIA 4aCOB MCHOJIb30BAHNS B CYTKH OTIPENENAETCA MO (POpMyJIe:
AOKYMEHT MGQANUCAH -

3NEKTPOHHOW rjognucbio @ K K m P
Ceptudmukar: EEDGGGMEE% o2 DﬂFTT-’BAS'IIHE] 13E . . . + E t I .l T 7
Bnapeneu; lLle6ayxosa T-EITI:§-IB; An Hcaﬂﬁ';:l;lc{[aHa ' ‘{ HL.10I f 0 )1 p ( HLIIP -*H-“F)J ? ( )
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rae  typm — YUCIO 4acoB pabOTEI SJIEKTPOILIMT B CYTKH B J0MAax C IIEHTPAIBHEIM
TeII0 CHAOKECHHEM, U

P.; nn — HOMUHANBEHAS MOTITHOCTE SJIEKTPOIUIUTEL, KBT;

K¢ — koa(ppumment cnpoca (aad S3IeKTPOIUIAT € YETHIPbMA KOH(OpPKaMu KOS pUiiueHT
CIpoca MIPUHUMAETCA PaBHEIM |, koa(durmenT crnpoca niua mmrt ¢ Tpemsa koHpopkamu - 0,75, ¢
asyms — 0,5) [8].

Ko — ko3(unmeHT O0mTHOBPEMEHHOCTH pPa0OTHI KOH(MOPOK OJHOU IUIMTHL C YYETOM
PETYIUPOBAHUSA MO MOMIHOCTU (V1A SJIEKTPOIUIUTHL ¢ YETBIPbMA KOH(POpKaMu KOIDPUIIUEHT
O THOBPEMEHHOCTH NpuHUMAETCA paBHBIM (0,4, kK0d(pPuUIIEHT OTHOBPEMEHHOCTH OJSA ILIUT C
Tpemsa KoH(popkamu - 0,6, ¢ aBymsa — 0.8 u ¢ ogHOH - 1);

tsn.mp — IMCIIO YACOB PAOOTHI OBITOBEIX AAEKTPONPUOOPOB B CYTKH, U;

T — mepuon BpemeHu, 3a KOTOPBIM MPOU3BOAUTCS OIUIATA , [IH;

P.; np— HOMUHANBEHAS MOTITHOCTE mpubopa, kBT [6];

m — KOJMYECTBO AIEKTPONIPUOOPOB;

N — KOJTUYECTBO SIEKTPOIUIUT B KBAPTUPE.

CymMmapHas SJIeKTpuuecKas SHEPrisa, KBT. u, onpenensercsa no popmyne:

Whor = Weg +Wog s (8)
rae Wes — pacxoq SJIEKTPHYECKON SHEPIUH CBETOBOM HATPY3KOU, PACCUUTAHHEIM ITO (hopmyre
(7);

Wi — motpednenuie 51eKkTpoOBITOBEIX NPHOOPOB, paccuuranuoe mo popmyne (8).

Bonpocsl
9. (Cueruuk pacyeTHBIN (KOMMEPUECKHH ) SJIEKTPOSHEPTUH (PAaCUETHBIA CUETUHK )

10. Touka u3MepeHus SNEKTPOIHEPTUN

11. Touka yuera snekTpo3HEPrUn

12. Touka mOCTaBKH AIEKTPOSHEPT MU

13. Touka KOMMEPIECKOTO YUETA SJIEKTPOIHEPTUH

14. Tapu@ Ha 3meKTPOIHEPTHIO OOHOCTABOYHBIM (OTHOCTABOYHEIN TApHU(])

15. Tapu@ Ha >meKTpOsHEPTUIO0 IBYXCTABOYHBIN (ABYXCTABOUYHBEIN TApU( )

16. Tapud na >AEKTPO’IHEPTHIO ABYXCTABOUHO-AU(D(EPEHIMPOBAHHEIN IO 30HAM

CYTOK (IByXCTaBOYHO-U(P(PepEHINPOBAHHEIN TAPH(])
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MUWHUCTEPCTBO HA VKU U BBICHIET'O OFPA3OBAHIS POCCUMCKOU ®EIEPALIUU
OEJ/IEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHUE BBICHIET'O OBPA3OBAHUWA
«CEBEPO-KABKA3CKHNI ®EJEPAJIBHBI YHUBEPCUTET»

[Taruropckmii UHCTUTYT (punman) CKOY

MeToan4ecKre YKazaHUs

MO BBIITOJIHEHUIO JTA00OPATOPHEIX padOT
no gucuummnae «M3MEPEHWA U YUET SJIEKTPOSHEPI'MW» mna cryneHToB HATpaBieHUA
noaroToBkd 13.03.02 DnekTposHepreTuka u SIeKTPOTEXHUKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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al S T

4.2

4.3.

4.4

4.5

4.6

4.7

4.8

COJAEPKAHUE

Beenenue

Lleas u 3amaun U3y4EeHNUA QU CIIUTIIIMHEI

O0opynoBaHne U MaTEPHUAIIEI
HanmenoBanne madbopaTtopHeix padot
Conepxanue nadopaTopHeIX padoT

Jlaboparopuas padora Ne 1. XapakTepHCTHKH CpeJIcTB H3MepeHHI.
M3mepenne akTUBHOM M PEAKTUBHOM MOMIHOCTH OAHO(A3HOTO HEPEMEHHOTO

TOKAa C IIOMOMIBIO IIIMTOBOr0 BATTMETPA, AMIIEPMETPA U BOIBTMETPA.

Jlaboparopuas padora Ne 2. U3MepuTe/ibHbIe NPpHOOPLI H Npeodpa3oBaTe .
M3mepenne SeKTpUIecKOr HATPY3KH N0 MOKA3AHUAM CUETUHUKA AJIEKTPHUUECKOMN

YHEPTUA
Jlaboparopuasa padora Ne 3. IlpoBerenne HaMepeHH I B )JIeKTpO3HepreTHKE.
M3mMmepenne akTHBHOM U PEAKTUBHON MOIIHOCTH TPEX(PA3HOTO MEPEMEHHOTO TOKA

C MOMOIIEI0 NIUTOBOTO BATTMETPA/BapMeTpa

Jlaboparopuaa pabora Ne 4. KocBeHHoe H3MepeHHe MOLIHOCTH. MeTos
BOJIbTMeTpa H  ammepMerpa  OOmme — TpeboBanuss K yué€ry
IEKTpOsHEpTHN. M3MEpEeHe aKTUBHOU DSJIEKTPHUUYECKON SHEPTHH TPEX(Pa3HOTO
MEPEMEHHOTO TOKA MTPH HEMOCPENCTBEHHOM BKIIOUYEHUHU ITPUO0pa

yuera snekrposneprun CE301

Jlaboparopuas padora Ne 5. HasHauyeHHe H HCII0/Ib30BAHHE TOKOBBIX IIIYHTOB.
M3mepenne akTUBHOM W PEAKTUBHOM SIEKTPUYECKOM SHEPrUM TPEX(Pa3Horo

NEPEMEHHOTO TOKA IIPU BKJIOYEHUM IpuOopa yuera snexkrposneprun CE302
yepe3 U3MEPUTEIBHEIE TPAHC()OPMATOPE TOKA W HATIPSKEHUA

JTabopatopuas padbora Ne 6. YerpoiicTRo coopa u iepegaun qanusix (Y CILI).
M3mepenne akTUBHOM M PEAKTUBHOM AIEKTPUYECKOM SHEPTrUM TPEX(Pa3Horo

MEPEMEHHOTO TOKA IMPHU BKIOYEHUN nprubdopa yuera snexkrposnepruun COT-4TM
yepe3 U3MEPUTENEHEIE TPAHC(OPMATOPEI TOKA.

Jlaboparopuasa padora Ne 7. MOHHTOpPHHI OTepPb YIeKTPOIHEePIrHH. Yuer
AKTUBHOM SJIEKTPUUECKOU SHEPTUM OOHO(Pa3HEIX moTpeduTenei B Tpexpa3HeIxX
YETBIPEXITPOBOAHBIX LEIMAX NEPEMEHHOTO TOKA.

Jlaboparopras padbora Ne 8. ITansl co3TaHis H NpoekTHpoBaHHA ACKY).
M3yuenne ACKYD ¢ mepemauert mH(pOpManuy OT CYETUHUKOB HIEKTPUUECKOMN

YHEPTUU [0 YCTPOUCTBA cOOpa U MOATOTOBKH AAHHBIX U JAJIEE OO0 KOMIBIOTEPA
TUCHETYEPCKOTO MYHKTA MO BHIIEIEHHBIM TPOBOTHEIM KAHAIAM CBA3U
YueOHO-MEeTOINIECKOE U MH(POPMATTMOHHOE 00eCTIeueHne QUCIIUTLIMHEL

[lepeuens OCHOBHOM W AOMOMHUTENBRHOM JMTEPATYPHL, HEOOXOIMMOW IJIA

OCBOEHUSI TUCIIAINHEI
[OKYMEHT MOANNCAH

POHHOW MOMMHACKIO .
Copmy dmgf:Z Emﬂ]o'i%ﬁ% Qﬁﬁtﬁ%ﬁﬁm&@ggecmm obecreueHms CaMOCTOATENBRHOM PadOTHI

Bnaneneu:

LUEﬁgﬁIBE TaTesaHa AnekcaHapoBHa

VIAOMMXCA 110 JUCIUIUIUHE
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5.3 Ilepeuens pecypcoB HH(OPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn UHTEpHET,

HEO0OX O MMMBIX IJISI OCBOCHU A TUCIIAILIMHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: Webayxora TatTeAHa AnexkcaHgpoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023 2’?‘



BBEJ/IEHUE

Hacroanme MmeToquueckne ykazanus ABISIOTCA 3arOTOBKOHM K 1a00paTOpPHEIM padoTaMm 1mo
qucourmmHe  «M3mepeHus M yder QIEKTPOSHEPTHM» M NPEOHA3HAYEHBl [ CTYIEHTOB
HanpasaeHua noaroToBku 13.03.02 DnexrposHepreTuka U SIEKTPOTEXHUKA JHEBHOU M 3a09HOU
(¢popm 00ygeHu4.

[Ipu noaroroBke k ma0OPATOPHEIM 3aHATUAM HEOOXOAUMO HOATOTOBUTE ITPOTOKOJI
nabopaTopHOM padOTEI, KOTOPEIM OyIET COOTBETCTBOBATH TPEOOBAHMAM K CONEPIKAHNUIO OTUETA C
HCIIOJIE30BAHMEM PEKOMEHIYEMOM TUTEPATYPEL U UCTOYHUKOB Internet.

[Ipumenenue METOOUUECKUMX VYKA3aHUH [MO3BOMAET WHTEHCH(PUIMPOBATE MPOLIECC
M3YYECHUs MaTepuaia, MOMOTAET CTYAEHTAM IMPHOOPETATh HABEIKM PA0OTEI ¢ 000PYIOBAHUEM U
TEXHUYECKOH JIMTEPATYPOH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023 28



1. Ilenw u 3a0aun usyuenus OUCUUNIUHDI

[lensto ocBoenns guctmrumHel «M3mepenns u yuer sJIeKTPOSHEPTUN) ABIAECTCA
(pOpMHUPOBAHNE Y CTYACHTOB KOMIIETEHIIAN ITO3BOJIAIONINI BEIPA0OTATE HABEIKH
(pU3MIECKNX UCCAETOBAHNN B C(pepax akageMuuecKoil, mpo(h)eCCHOHATBEHOM 1
00MIEHAYIHOU OEATETHHOCTH.
3amaumn OCBOEHUA TUCHUIUIHHEL

— UW3Y4YEHHE 3aKOHOB OKPYKAIOMIETO MUPA B UX B3aUMOCBSI3H;

— oOBnaaeHue (PyHAAMEHTATbHBEIMH MPUHIMIIAMA U METOJAMM PEMIEHUA HAYUYHO -TEXHUIECKHUX
3a1a4;

— (popmupoBaHME HABBIKOB MO NPUMEHEHHUIO MOJOKEHUHM (PYHIAMEHTATBHOU (PU3UKU K
rpaMOTHOMY HAYYHOMY QHAJIM3Yy CUTyallMd, C KOTOPBIMH WHKEHEPY HPUXOIUTCH
CTAJIKUBATHCA OPU CO3JaHUU HOBBIX TEXHOIOTHI;

— OCBOEHHME OCHOBHBIX (PM3WMUECKUX TEOPHH, MO3BOJAIONINX OIMUCATH ABJEHUA B MPUPOAE, U
OPENEIOB MPUMEHUMOCTH 3THUX TEOPUM IS PEMIEHUA COBPEMEHHBIX M NEPCHEKTHUBHBIX
TEXHOJIOTHUECKHUX 3a/1ad.

2. Obopyoosanue u Mmamepuaivl

Hayuno-uccnegoparensCkuil kommuekc «lIpuMeHenne aBTOMATU3UPOBAHHBIX CHCTEM
KOHTPOJIA M YUETA SJIEKTPOIHEPTHH C LIENBIO MOBBIIIEHNA () PEKTUBHOCTH SKCILTyaTAIHU CUCTEM
3IEKTPOCHAOKEHUA», MCIOJHEHHE CTEeHOoBOoe pyuHoe. Kommuekr yueOHO-mabdoparopHOro
000pynoBaHNA «ABTOMATHU3UPOBAHHAA CHCTEMA KOHTPOJIA U YUETA SIEKTPOSHEPTUn». KoMILIEKT
yueOnou medenu.

3. Haumenoearnue 1adopamopHulx padoom
Jng 3aounon (popmel 0Oy4EHUA TMPEAYCMOTPEHBI CIEAYIOMIME JTA0OpATOPHBEIE PAOOTHI:
naboparopuaa pabora Nel. Kiaccu@pukanus, yYCTpOHCTBO H padora CYETYHKOB
)IeKTpOYHepruH — 1.5 gaca, naboparopuas pabdora Nel3. Ilpumenenue TpaHcdopMaTopoB

TORA — 1.5 gaca.

O0beMm HNHTepakTHBHAS
Ne HanMeHnoBaHuie TeM THCHHIUIHHbI, HX KpaTKoOe
4acoB (popma
TeMbl co/lep kaHue
IpOBeeHHS

1 1,5

JIaboparopnas padora Ne 1. XapakTepHCTHKH
CpelCTB H3MepeHHI.
M3mepenne akTUBHOM WU PEAKTUBHOM MOLIHOCTH

0mHO(A3HOTO MEPEMEHHOT0 TOKA € MOMOMIBIO
IIUTOBOr 0 BATTMETPA, AMIIEPMETPA U BOJILTMETPA.

Ceptudl

cronerps wessl, SPHOOPRI W HPEOOPAS0B AT e

2 Bﬂ%m@pa@ﬂpmﬂqﬁaﬁma No 2. H3MepHTe/ibHBbIE 1,5

M3mepenne  SneKTPpUUECKOM — HArpPy3KW IO

NencTel

NTEneH: c 19.$.%@W%%Cqﬂlﬂﬂ{a HHEKTPHIIEQEDH SHEPFMI




3 Jlaboparopnaa pabora Ne 3. IIpoBegenme 1.5
H3MepeHHil B 3JIeKTPOIHepreTUKe.
MN3mepenne akTUBHOM M PEAKTUBHOM MONIHOCTH

Tpex(a3HOr0 MEPEMEHHOTO TOKA C ITOMOIIBIO
IIMUTOBOTO BATTMETPA/BAPMETpA

4 JIaboparopnas padora Ne 4. KocBeHHOe H3MepeHHe 3
MOIHOCTH. MeTo BOJIBTMETpPAa H aMIiepMeTpa
O0mme TpeOOBaHNA K yueTy
ekt posHeprun. M3mepenue AKTUBHOU
YIEKT PUYECKOU YHEPTUU Tpex(pazHoro
MEPEMEHHOTO TOKAa NPH  HEOOCPEICTBEHHOM
BKJIFOUEHUU ITpuOopa

yuera anekrposHeprun CE301

5 Jlaboparopnaa pabGora Ne 5. HasHayeHune #u 1.5
HCII0/Ib30BAHHE TOKOBbIX IIYHTOB.
HN3mepenne AKTUBHOU 15§ PEAKTUBHOU
HIEKT PUYECKO YHEPTUHN Tpex(HpazHoro

MEPEMEHHOTO TOKA MPU BKIIOYEHUH ITpUOOpa yuera
ynekrposHeprun CE302 uepe3 wu3MmepuTEnbHBIE
TpaHC(OPMATOPEI TOKA U HAMTPSAKEHUA

6 JIaboparopnaa pabora Ne 6. YeTpoiicTBO coopa H 1,5
nepeaauu anuasix (YCILI).
N3mepenue AKTUBHOU %] PEAKTUBHOM
3JIEKT PUYECKOU SHEPTUN Tpex(pazHoro

MEPEMEHHOT0 TOKA IMPU BKIIOUYEHUH ITpUOopa yuera
snnekTposueprun COT-4TM uepes mamepurensHeie
TpaHcpopMaTopEl TOKA.

7 Jlaboparopnasa pabora Ne 7. MOHHTOpPHHT 10Tepb 1.5
IeKTPOIHEPrHH. Y UET AKTUBHOM SIEKTPUIECKOHN
SHEPTUH OTHO(A3HBIX MOTPEOUTETIEH B
Tpex(a3HBIX UETBIPEXTPOBOIHBIX IETAX
MEPEMEHHOTO TOKA.

8 Jlaboparopuas pabora Ne §. Dranbl CO3JaHHA H 1.5
npoexkruporanusa ACKYI.
N3yuenne ACKY3 ¢ nepemauet mHopmanuu OT

CUETYUKOB JJIEKTPUIECKOU SHEPTUU OO0 yCTPOUCTBA
cObopa W TOArOTOBKM MAHHEIX MW Jajee [0
KOMIIBIOTEpPA  OMCIETYEPCKOTO  HOYHKTA IO
BBIJIEJIEHHEIM TPOBOJHBIM KAHAJIAM CBSI3H

HUrtoro 3a 4 cemecTp 13,5

Hroro 13,5

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JIadbopaTopHas pabora Ne 1.
XapakTepHUCTHKH cpecTB H3MepeHuii M3Mepenne akTHBHOM M peakTHBHOM
MOIHOCTH OHO(A3HOI'0 ePpeMEeHHOI'0 TOKA ¢ MOMOIBLI0 HIHTOBOI'0 BATTMETPA,
aMIepMeTpa H BOJIbTMETpA.

Helb:

- M3Y4UTH CXEMBI BKIIOUEHHUS W3MEPUTENBHBIX NTPHOOPOB B OOHO(A3HBIX MEMAX
MEPEMEHHOT O TOKA;

- M3yUYATH METOJABl HOPAMOTO M KOCBEHHOTO W3MEpPEHHs AKTUBHOW M PEAKTHUBHON
MOTIIHOCTH;

- ICCIEA0BATE BIMIHUE BEIMUNHEI MUTAIONIETO HANPSDKECHU HA TOTPEOIeHNEe aKTUBHON U
PEAKTUBHOM MOIIHOCTH PA3IMYHOTO TUIIA HOTPEOUTENEH.

Ykazanug no rexuuke 0e30macHoOCTH

YKazanus 1o TEXHUKE 0€30ITaCHOCTH IIPU BBEITOJIHEHAH JIA0OPATOPHEIX pad0T NpPUBENEHEL
B IIPUJIOKEHUHN A.

Ykazanud no MPOBEACHHIO JRCIICPHMEHT A

1. YOemurcs B OTCYTCTBUM MUTAHUS CTEHAA (aBTOMATHIECKUHU BeIKIIoOgaTens QF1 Moy
MUTAHUA CTEHIA JOMKEH OBITh OTKJIFOYEH).

2. CoOpare cxemy na0OpaTOpPHBEIX WCIBITAHWUN, OpeacraBiacHHyro Ha puc. 1.l1. Cxema
comepuT Tpex(azHeIM MCTOYHUK NUTAHWUS S (MOAYJIL Tpex(aszHou CeTu), IT0JAIINHT
HANpsDKEHUE Ha Tpex(asHyl Tpynmy CHIOBRIX TpancdopmaropoB 1, coxepxamniyro Tpu
omHodasHelx Tpanchopmaropa (MOAyIs OZHO(A3HBIX TPAHCPOPMATOPOB) HUMEIONIUX CXEMY
COEMUHEHUA OOMOTOK «TpPEYrOJbHHUK-3BE€34a». B kauectBe oaHO(asHOro morpeduTesnd
HCITOJIB3 YETCA OCBETUTENbHAA HArpy3Ka HL (MOmyae OCBETUTENBEHON HATPY3KH ) C MAPATIIETBHEIM
BrroueHneM Bcex mamn HakamquBanws HL1, HL2, HL3. Iluranue ocBeTUTENRHOU HArpy3KH
OCYMIECTBIIAETCA OT (Ppa3sl «A» CO CTOPOHEI BTOPUUHOM 0OMOTKH CUIOBOTO Tpanchopmaropa 1.
B nens muranus Harpy3ku BKJIOUeHEI: amnepMmerp PA, BomeTmerp PV, omnodasHemil BaTT™MeTp
PP.

3. BkarouuTs mUTaHME CTEHIA aBTOMAaTM4YeCKuUM BeIKTodarenem QF1 momynsa muranus
crenga. Haxkars kHOnKy « By BEIKIIOUATENS MOAYI TpexX(Pa3sHOM CETH.

4. TlokazaHnsa W3MEPUTEIBLHBIX NPUOOPOB (HANPMKEHHE, TOK, AKTUBHAA MOITHOCTE)
3aHect B Tabmumy 1.1. Paccumrars BEIMYMHBI MOAHOM M PEAKTUBHOM MOMIHOCTH (S u ),
MOJIYUCHHBIE 3HAUCHUA 3aHeCTH B TabmuIry 1.1.

Taomma 1.1.

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

. RO TPAAIMSATk rTouaTens MOy Tpex(daznon cetn KHONMKOM «OTKa» HA JMIEBOH
SNEKTPOHHOW NOAMNMCHIO

CeprucBEaH eI frymsEedleperecmnsmmraraie morpedburena ¢ ornaviku 220B (kmemma L11) cumosoro
B . lllg6 T |
nanenel SRR e R iy 127B (emma L12).
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6. BKIIFOUMTE BEIKITIOUATET MOAYJIA TPEX(PA3HOU CETH KHOTIKOU «Brim» HA muiieBon
TAHETN MO Ty,

7. IlokazaHusa W3MEPUTENBHBIX NPUOOPOB (HANPAKEHWE, TOK, AKTUBHAS MOIIHOCTE)
3aHecty B Tabmuny 1.1. Paccuurars BEIMYMHBI MOMHOM WM PEAKTUBHOM MOMHOCTH (S u Q),
MOJTYYEHHBIE 3HAYECHUA 3aHECTH B Ta0miIy 1.1.

8. OTKJIIOUNATE BEIKITIOYATENs MOV TpeX(PazHOM CeTH KHOMKON «OTKI» HA ITUIEBOU

[TAHCIIA MO TYIIA.

9. CoOpars cxemy 1a00OpaTOPHEIX UCHBITAHUN, IPEACTABICHHYIO HA puc. 1.2. B kauectBe
Harpy3ku L ucnonp3yerca MoayJib MHAYKTHBHON HArPy3KH € MOCIENOBATEILHBIM BKIIOYEHUEM
naaykrusaocreu L1, L2, L3,

10. BriatounTs BEIKIROUATENsE MOAYJSA Tpex(azHou ceTn KHONMKOH «Bkim» HA ITHIIEBOU
TAHEJIN MOTYJIA.

11. Tlokazanma w3MepUTEIBLHEIX TPUOOPOB (HAOPAKEHHUE, TOK, AKTUBHAS MOMNIHOCTH)
3aHecTy B Tabmuny 1.2. Paccuurare BEIMYMHBI MOMHOM M PEAKTUBHOM MOMHOCTH (S u Q),
MOJIYUCHHBIE 3HAUCHUA 3aHECTH B TabmIry 1.2.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Webayxora TatTeAHa AnexkcaHgpoBHa

CepTudukar:

Bnaneneu:
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12. OTKMOYUTE BEIKIIOYATENL MOIYIA TPEX(PazHOM CETH KHOMKOW «OTKID) HA TULEBOU

nanenu monynda. IlepeBectn nmuranme nmorpedburens ¢ ormanku 220B (knemma L11) cumosoro

Tpancopmaropa T na ormaiiky 127B (kmemma L12).

Taomma 1.2.

U,B

LA

P, Bt

S, BA

Q, Bap

13. BxmouuTh BEIKIIOYATEIE MOAYIISA TPEX(PA3HOU CETU KHONTKOU «BKim» HA IUIEBOU

[TAHCIITA MO TYIIA.

14. IlokazaHnnsa W3MEPUTENBHBIX NPUOOPOB (HANPAKEHWE, TOK, AKTHUBHAS MONIHOCTE)

3aHectu B tabmuny 1.2. PaccunTars BENIMYMHBI IMOJHOM M PEAKTUBHOM MOMIHOCTH (S u Q).

MOJIYUCHHBIE 3HAUCHUA 3aHECTH B TabmIry 1.2.

15. OTKmoYUTE BEIKIIOYATENE MOIYAA TPEX(Pa3sHOM CETH KHONMKOU «OTKII» HA TMIIEBON

[MTAHCIIA MOIVJIA. OTKIIOUUTE MTUTAHUE CTCHIA dBTOMATHUYCCKHMM BBEIKJIHOYATCIICM QF] MOIVIIA

[THTAHHUA CTCHIA.

16. Odopmvuts oTuer o nmaboparopHoit padbore. B oTuere caenars BEIBOABI O BIMAHUHN

BEJTUYMHBI HAPSKEHAA MTUTAHUA HA ITOTPE0IEHNE aKTUBHON U PEAKTUBHOH MOIIHOCTH HArPy3KH

pPa3iuHoOro THIIA.

Conep:xanne oryera
OTUuer DOmKEH CONEPKATE:

¢ Ha3BaHue padOTHI;

e 11eab padOTHI;

® KpPAdTKHC TCOPCTHYCCKHUC CBCOACHH A,

¢ ONMCAHWUE UCHOJIB3YEMOTr0 000pPYIOBAHUSA U MATEPHUAIIOB;

¢ IOpPANOK BBEIIOJHEHUA PadOTHI;

¢ BBEIYMCICHUA U 00padOTKA PE3yILTATOB;

® BEIBOJHEL.

KoHTpoJILHBIE BONIPOCHI
1. Opranmuzammm yuera 3JIeKTPOSHEePr i

2. IlpaBuna yuera s3IeKTPOIHEPTUH

. YUEeT aKTUBHOU 3IEKTPOIHEPTHH HA SIEKTPOCTAHIMAX

. YUEeT 3JIEKTPOSHEPTUH U MOITHOCTH B AJIEKTPOYCTAHOBKAX ITOTpeOUTENEH

3
4. Yuer akTUBHOM 3IEKTPOIHEPTUH B SIEKTPUUECKUX CETAX
5
6

. Kourpons Oananca sIeKTpuuecKoil SHEPTUH HA 3IEKTPO CTAHIHAX

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

JlaboparopHas padora Ne 2

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu: UleGayxopa TatTeAHa AnexkcaHgpoBHa

3MeEpeHHe HHEIETPH‘IEER{}ﬁ Harpy3KH II0 IIOKa3aHUAM CHETYHKA HHEIETPH‘IEER{}ﬁ
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Heib:

-  M3YYUTH CXEMY MOJKITIOUEHHUS AIEKTPOHHOTO CYETUMKA AKTUBHOU AIEKTPUUECKON SHEPrUU B
0THO(pa3HBIX TIEIX;

- OMPEAETUTh MOTIHOCTE 3MEKTPHUECKOW HATPY3KH MO MOKA3aHUAM CUETUHNKA 3JIEKTPUIECKOM
YHEPTUH.

Yka3zaHHS 110 TeXHHKe 0e30MaCHOCTH
YKazanus mo TeEXHUKE 0€30IacHOCTH MIPU BEITOJIHEHUN JTA0OPATOPHEIX Pad0T NPUBEIEHEI

B IIPUJIOKEHUHN A.

Yka3zanud no MNOPHAIARY BbINNO/THCEHHHA pﬂﬁﬂThl

1. VYOemurca B OTCYrCTBUM IMTaHWA CTeHAAa (aBromarndeckuil Beikmouarens QFI
MOJIYJIA MMATAHUS CTEHA JOJIKEH OBITH OTKJIIOUCH).

2.  CoOpars cxemy mabOpaTOpHBIX MCHBITAHWI, OPEACTaBIECHHYI0 HA puc. 2.1. Cxema
COOEPKUT Tpex(a3Heli MCTOUHUK mUTAHUA S (Moayns Tpex(asHOH CETH),l10 A0
HANpsDKEHUE Ha Tpex(asHyo TIpynmny CHIOBBEIX TpaHchopmaropor 1, comepxaniyro Tpu
omHo(paszueix Tpanchopmaropa (Moaymas OMHO(A3HBEIX TpaHCHOPMATOPOB) UMEIOIIHUX CXEMYy
COeOUHEHUA OOMOTOK «TpPEYrOIbHHUK-3BE€31a». B kagectBe opuodaszHoro morpedurens
HCITOJIB3 YETCA OCBETUTEMbHAA HAaTPy3Ka HL (MOynb OCBETUTEIEHON HATPY3KHU) C TTAPAILIETEHBIM
BriroueHneMm Bcex mamn HakammBanws HLL, HL2, HL3. ITuranme ocBerutensHOM HArpy3ku
OCYIIECTBAAETCA OT (Ppa3sl «A» CO CTOPOHEI BTOPUIHOU 0OMOTKH CHIOBOTO Tpanchopmaropa T.
B nens maTaHusa HArpy3Ky BKIFOYEH OAHO(Aa3HBIM CYETUHK AeKTpruueckou sueprun P6 tuna CE-
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101.

3. Bxmouurs nmuTaHue CTeHAa aBToMaTHdecKuM BeIKTIouaTenem QF1 momyns muranus
crenga. Hawxares kHonky «Bkm» Beikmouarens Moayns Tpex(azHOM CETH U B MOMEHT

BO3HUKHQRGHIE N ARCdioCBE TOMOIHOTO HHAMKATOPA CYETYHKA 3AMYCTHTh OTCUET BPEMEHH

Ceptud CeK @ﬂ@ﬁé _BBBBEEEDEETBAEGGﬂEGGGGGdBE
Bnapneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa

4. OCTaHOBUTE CEKYHAOMEP uepe3 | MMIyasC CBETOAMOIHOTO MHAMKATOpA mpudopa
e YAETA 3K TPOSHEPrIY. [lomydenHoe 3HAUCHHE Tio3anectu B Tabmumy 2. 1.
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5. Hcnone3ys mepemarouHO€ YUCIO CUETUYMKA, PACCUMTATH PACXOI SIEKTPUUECKOU
SHEPrUM 3d JaHHBIM WHTEpPBAI BpeMeHu dW, paccunTare MONIHOCTE SIEKTPUYECKON HATPY3KH
Ppacu, 3aHecTn nonydeHHBIEC 3HAaueHuA B tabmuny 2.1. ConmocTaBUTE PAacyETHOE 3HAYEHUE
MONIHOCTH HArpy3ku Ppacy ¢ HOMHUHAIBHOU FPHOM, OOBACHATHE BO3MOIKHBIE Pa3IM4U
HOMHWHAIBEHOHU U (PAKTHUYECKOM (paCuIE€THOM) MONTHOCTH HATPY3KH.

Taomima 2.1.
Tun npubopa yuera T.c dW, Br*u Ppacu, Bt Prow, Bt
SIEKTPOIHEPTUH
CE101 75

6. OTKIIOYNTE BBIKJIIOYATEE MOAYIA Tpex(a3zHoul ceTu KHOMKOW «OTKI» HA JMIEBOU
nma"nenu moayia. OTKIIIOUMTE MUTAHUE CTEHOA aBTOMarmdeckuMm Beikarouarenem QF1 momyia
nuranusa crenga. Opopmurs oTuer no 1adoparopHou padore.

Cojep:xxaHue oT4eTa
OTUeT DOmKEH CONEPHKATE:
e Ha3BaHue padoOTEHI;
¢ 16 paboTHI;
® KPAaTKHUE TEOPETUUECKUE CBEIIEHU S,
¢ OIMMCAHWE UCITOJIL3YEMOr0 000pyIOBAHUA U MATEPHATIOB;
¢ [OPAOOK BBEITOJHEHUA PAOOTHI;
¢ BBEIYMCICHUA U 00padOTKA PEe3yILTATOB;

® BLIBOIEL
KoHTpoJILHBIE BONIPOCHI

Touka m3MepeHns SNEeKTPOIHEPTUU

Touka yuera snekrposneprumn

Touka mocraBku yEKTPOSHEPrUN

Touka KOMMEpPUECKOTO yd€ETa HIEKTPOIHEPTHH

Tapud na snexTposHEpru0 0THOCTABOYHEIH (0 IHOCTABOYHEIN TAPU(])

Tapud na smexTposHeprio ByXCTABOUHBIH (ABYXCTABOUHBIA TaApU ()

Tapud na snexkrposHepruro AByxCcTaBOuHO- () (PepEHIMPOBAHHEBIN IO 30HAM CYTOK

(mIByXCTaBOUHO-U(P(PepeHITUPOBAHHBIA TaApU()

PaccuuteBare Tapu( HA SMEKTPOIHEPTHUIO (PUKCUPOBAHHBIM, AU((PEPEHIIMPOBAHHBIN IO
30HAM BPEMEHU, ((PUKCHPOBAHHEBIN 30HHEBIN Tapu(, 30HHEII Tapud)

PaccauTeIiBaThE 30HEI BPEMEHHEIE TAPU(PHBIE
PaccuuTeIBATE KOHTPONBHEIN NEPUOL (TTEPUOIHI)

JlabopaTropHas pabora Ne 3
N3MepeHne aKTHBHOM U peaKTHBHOM MOIIHOCTH TpeX(a3HOro nepeMeHHOI'0 TOKA C
IOMOIILIO IIHTOBOr0 BATTMeTpa/BapMeTpa

. HAOKYMEHT MOAMNWUCAH
Lenn:  snekrPoHHOM MOANMChIO

CEPT“‘bﬂ“Eﬁaﬁﬂ@BdﬁE@ﬁ%ﬁﬁlﬁf‘E% eMET PAGOTE ¢ yHUBEPCATEHEIM MIUTOBBEIM PHOOPOM THTIA

Bnageneuy; bayxosa TaTeAHa AnekcaHapoBHa

DM2436AB;
RevcrariTertl3Y HHEEROMEGT QAR HPAMOTO U KOCBEHHOTOFBMEPEHU A AKTUBHOM U PEAKTUBHOM MOTITHOCTH B



S

Tpex(pa3HbIX LEMAX.

Yka3zaHHA 110 TeXHHKe 0e30MaCHOCTH
YKazaHusA 1o TEXHUKE 0€30ITacHOCTH IIPU BBITOJIHEHWH JIA0OPATOPHEIX pad0T NPUBENEHEI
B IIPUJIOKEHUH A.

Ykazanug no NOPHAARY BbINNO/THCHHSA pﬂﬁ{}Thl

. YOemurca B OTCYTCTBMM NOUTAHMA CTEHAA (aBTOMAaTuueckuu BeIKmodarens QFI
MOJIYJIA TUTAHUS CTEHA TOJIKEH OBITh OTKJIIOUEH).

2. CoOpats cxemy 1a00paTOPHEIX UCIBITAHUI, IPEACTABICHHYIO HA puc. 3.1. Cxema
comep:kuT Tpex(aszHelll MCTOYHUK MUTAaHWUS S (MOOymas Tpex(azHoOM CeTH), IMOIATOIIHIM
HANpSKEHUE Ha Tpex(asHyl Tpynmy CHIOBRIX TpaHchopmaropoB 1, coxepxamniyro Tpu
ogHOo(pa3zHBIX TpaHCchopmaropa (MOOyms OAHO(DA3HBEIX TPaHC(POPMATOPOB) HMMEIONIUX CXEMY
CoenuHEeHUusa OOMOTOK «TPEyroJbHUK-3Be3ma». B kauectBe TpexdazHoro mnorpedurens
HCIIOJBL3YETCA IBA MOAYJSA OCBETUTEIbHOU HArpy3ku HL (MOOynbp OCBETUTENBEHOM HATPY3KH),
MOTYYAONINX MUTAHUE OT BTOPUMYHBIX OOMOTOK CWIOBOrO Tpanchopmaropa 1 gepe3s momynsb
W3MEPUTENS MOIMHOCTH P, cxema moakmrodeHus Harpy3ku — 3Be3aa 0e€3 HyneBoro mposona. B

KaQ4eCTBE U3MEPUTEN MOITHOCTH P NCIOIB3yeTCA YHUBEPCATBHBIN H3MEPUTENLHBIN NPUO0 P THITA
DM?2436AB.
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3. BrmounTs nuranue CcreHga aBTromMarndeckuM Beikmodarenem QF1  momyiia

[MUTAHUA CTCHOA. BxiarounTs nmuraHme MOIOVYJIA U3MEPUTCIIA MOTITHOCTH. Haxars KHOITKY «Br»

BBIKJTFOUATENSA MOIYIIA TPEX(Pa3HOU CETH.
4.  Ilo moka3zaHnsaM YHUBEPCAIBHOT O U3MEPUTEIRHOTO Tpudopa P onpenemmTs

OEMCTBYIONIME 3HAUEHUA (PA3HBIX TOKOB, (DA3HBIX HANPAKEHUIN, TUHEMHBIX HATIPAXKECHUM,
AKTUBHOW MOIIHOCTH KO0 (pa3el U CyMMAapHOU Tpex(paznout MmonHoCTH. Pe3ynbrarst
M3MEPEHNN 3aHECTU B Tabmuiy 3.1.

3. [To u3mepeHHBIM 3HAYEHUSAM TOKOB WM HANPAKEHUH ONPENEIUTH PACUETHYIO

MOTIIHO CTH OMAEPYRKIycAIOIYUEHHBIE  PE3YIBTATEL 3aHeCTH B Tabmuny 3.1, comocTaBUTE
SNEKTPOHHOW NOAMNUCHLIO

Cepmnd HOTYHEHHBIE PEIVABTATHL 6, M3MEPEH HBIMH.
Sranenen LS OR T RTTOY T BRTKmouarens MOoayia Tpex(paszHoi cetn KHOMKOW «OTKI» Ha JMIEBON

Aeict

[TAHCIIA MO TYIIA.
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7. 1lo ykazanusam mmpenonaBaTess UCKJIIOUNTE OHY WM HECKOJIBKO JIAMIT HAKATMBAHUS
13 HATPY304YHOHU EMU I CO3JaHNUA HECUMMETPUUYHON HATPY3KH.

8. Haxars knonky «Bxia» BeIKTIOUATENS MOAYAA TPEX(PA3HOM CETH.

9. Ilo mokaszaHusIM VYHUBEPCAILHOTO W3MEpPUTEIpHOTO mpubopa P omnpenemuts
OEMCTBYIONIME 3HAYEHUA (PA3HBIX TOKOB, (PA3HBIX HANPAKEHUM, JIUHEWHBIX HAOPAKECHUH,
AKTUBHOM MONIHOCTH KaxkIOoW (pa3el u CyMmapHOu Tpex(azHou MONIHOCTH. Pe3ymbTars
M3MEPEHUH 3aHECTH B Ta0muiy 3.1.

10. ITo w3MepeHHBIM 3HAUYEHUSAM TOKOB W HANPSKEHUN ONPEIEIUTh PACUETHYIO
MONIHOCTh HAarpy3KH, IIOJYYEHHBIE pE3yJabTaTel 3aHecTH B Tabimmiy 3.1, comocTaBUTH
TOJIYUCHHBIE PE3YILTATHI C M3MEPEHHBI M.

11. OTkII0YUTE BBEIKIIOYATENE MOAYIS TPEX(Pa3zHOU ceTr KHONMKOW «OTKII» HA ITUIEBOU
MAHEITN MO Y.

12. CoenuHuTh 00110 TOUKY HATPY3KU € KJIEMMOM «IN» MOIYIIA H3MEPUTEIS MOIITHOCTH
IJI CO3MIaHMA CXEMBI IMOJKIIOYEHMS HArpy3KH: 3Be3Jd C HYJEBBIM IPoBoaoM. Camy Harpysky
OCTABUTH HECUMMETPUIHOU.

13. Hawxars kHOTIKY «BKJI» BEIKIIIOYATENA MOOYIA TPEX(PA3HOM CETH.

14. ITo mokazaHusM VHUBEpPCATRHOTO W3MEpUTENRHOTO mpubopa P ompenemts
OEUCTBYIOMINE 3HAYEHUSA (DA3HBIX TOKOB, (Da3HBIX HAMPIKEHWUM, JIMHEMHBIX HAMPAKECHUH,
AKTUBHOM MOMIHOCTH KaxI0u (pa3zsl U CyMMapHOU Tpex(asHoM MONIHOCTH. Pe3ymsTars
W3MEPEHUH 3aHECTH B Ta0OmuIly 3.1.

15. Ilo wu3MepeHHBIM 3HAUEHUSAM TOKOB U HANPSKEHUN ONPENEIUTh PACUECTHYIO
MONIHOCTh HArpPy3KW, IIOJYYEHHBIE pE3yAbTAaTHl 3aHecTH B Tabmuiy 3.1, comocTaBuTE
TOJIYUEHHBIE PE3YILTATHL C H3MEPEHHBIMMU.

Taomuma 3.1.
Cxema CummMeTpuaHasn Hecummerpuunas Hecummerpuunas
BIUTIOUCHILL M THIT Harpy3ska 3- Harpy3ka 3- Harpy3ska 4-
HATPYy3KH MPOBOIHAA CETh IIPOBOTHAA CETh IIPOBOIHAA CeTh
I £l
I,, A I b
1,
Uy,
U
Uy, B b
Ue
U ab
U_ B U be
4]
U{"H
P-H
P U3 M» B m Ph
P,
15}_1
P-H
OKYMEHT SI0ONUEAH
P PHC?B%-FFFE}HEEI—H%HH 4EH10
Ceptudblikar:  2C000004BEIABSBOE2205E7BAS00060000043E
Bn a,.':l,enTu,: LI.IEEJ:-.-*?.DBT TEITI:HHS;.?JIEHEEH,E],F}DEHEI
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16. OTKIIOYUTE BEIKIIOYATENL MOIYIIA TPeX(Pa3zHOU CeTH KHOONKOM «OTKII» HA JIMLEBOMN
TAHEJIN MOTYILA.

17. U3MeHuTs THUN HATPY3KHM C AKTUBHOM (OCBETMTENHHOM) HA WHIYKTUBHYIO B
COOTBETCTBHHU C puC. 3.2. B KauecTBE UHAYKTUBHOM HATPY3KH UCHOIB30BATh 2 MOCIEN0BATEIEHO
BKJTIOUEHHBIX MOJYJIS MHAYKTUBHOW Harpy3ku. Cxema BKIIOUEHHS — 3Be3na 0e3 HyJIEBOTro
IPOBOAA.

— 3Be3/1a 0€3 HYJIEBOro MpoBO/aA.
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18. Haxare kHOTIKY «BK1» BRIKIIFOUATEIA MOIYJIIA TPEX(Pa3HOU CETH.

19. Tlo mnokazaHusM YHUBEPCAIHLHOTO W3MEPUTENRHOTO mpudopa P ompememuts
OEUCTBYIONINE 3HAUYEHUA (PA3HBIX TOKOB, (PA3HBIX HANPAKEHUH, AKTUBHOM W PEAKTUBHOU
MOTITHOCTH K@K I0H (pa3el M CyMMApHO s Tpex (pa3z. Pe3ynbrarsl m3MepeHuit 3aHeCT! B TA0mMILy
3.2.

20. Ilo wu3MEpEeHHBIM 3HAYEHHAM TOKOB M HANPAKEHUU ONPENEIUTh PACUETHYIO
MOMIIHOCTE HATPY3KH Spacu/, IO U3MEPEHHBIM 3HAUYEHUSAM AKTUBHOW U PEAKTUBHOHW MOUIHOCTH
OTPENEINTE PACIETHYIO MOIIIHOCTD HATPY3KH Spacy2, MOJTYIEHHEIE PE3YIbTATHI 3aHECTH B TAOIHILY

3.2, CONMOCTABUTE 3HAYCHUA MOMIHOCTEH Spacul U Spacu2.

Tadbmma 3.2.
I A U B Pusu, Bm | Qusu, Bap Spacul, BA Spacy2, BA
daza A
daza B
daza C -

3NEKTPOHHOW NOANMCLIO

Ceprudmrar:  2CODI043EQPIGTFOAMFETB ABRIIGIINEECIIE MOLYJI TpexX(PasHOU ceTH KHONKON «OTKID) HA IMLIEBOU

Bnaneneu: llleGayxoea TaTeAHa 6@&1: aHOpoBHa
[TdAHECIIH Mﬂﬂyﬂﬂ TKJIHYHUTE ITHUTAHHEC Mﬂ,[[y.ﬂﬂ H3 METPHTEJIH MOIIIHOCTH. OTI{JII-D qUTE IIHUTAHHUEC

CTEHTA ABTOMATHIECKMM BBIKITIOGATEIEM QSE | MOy UTAHWA CTEHAA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023 g

i e~ el e i i st il

-

s e ———— — —



22.  Od¢opyurs oTuer mo maboparopHou pabore. B oruere mpenCcTraBUTE BEKTOPHEIE
QUArPaMMBI IJI UCCIIENYEMBIX PEKUMOB PaO0TEL, 00BACHUTE BIUAHUE HYIEBOTO IIPOBOJA B CXEME

OUTAHUA TpeX(Pa3HOU HECUMMETPUYHON HATPY3KHU

Copep:xxaHue oTyera
OTUeT DOmKEH CONEPKATE:
e Ha3BaHue padOTHI;
¢ 1eab padOTHI;
¢ KpAaTKHUE TEOPETUUECKNE CBEIECHUS;
¢ OIMMCAHWE UCITOJIL3YEMOT0 000PYIOBAHUA U MATEPHATIOB;
¢ [OPAOOK BBEITOJHEHUA PAOOTHI;
¢ BBRIYMCIEHUA U 00padOTKA PE3YILTATOB;

® BEIBOEL

KoHTpo/ILHBIE BONIPOCHI

Cueryuk pacyETHHIN (KOMMEPUECKUH) SMEKTPOIHEPT MU (PACYETHEIA CYETUHK )
Touka n3mepennsa MeKTpoIHEPTUH

Touxka yuera snekTposHeprumn

Touka mocTaBKM AIEKTPOIHEPTUH

Touka KOMMEPUECKOTO yUeTa SIEKTPOIHEPTUH

Tapud Ha smekTposHEPru0 OAHOCTABOYHEIH (OOHOCTABOYHEIN TApU())

Tapud Ha smekTpos’HEPrUI0 IBYXCTABOYHBIN (ABYXCTABOUHEIN TApU(] )

-~ O B LD

JlabopaTropHasi pabora Ne 4

N 3MepeHHe akTHBHOH YJIeKTPHYeCKOl YJHeprud Tpex(ha3sHoro nepeMeHHOr 0 TOKA MPH
HelocpeACTBeHHOM BKJIYeHHH pudopa yuyera djiexkTpodHeprua CE301

Le/b: M3yunTh CXEMY IIPAMOTO NONKIIOYEHNA TPEX(PA3HOTO NIEKTPOHHOIO CUETUNKA
synexrpudaeckoi sHeprun tuna CE301.

Yka3zaHHA 10 TeXHHKe 0e30IIaCHOCTH
YKazanus 1o TEXHUKE 0€30ITaCHOCTH IIPU BBEITOJIHEHAH JIA0OPATOPHEIX pad0T NPUBENECHEL
B IIPUJIOKEHUHN A.

Yka3aHHA 110 HOPA/IKY BbINOJTHEHHS padoThbI

1. Yo0emutca B OTCYTCTBUM NMUTAHUA CTEHAA (aBTOMATHUUECKMM BeIKMouarens QF]
MOJIYJIA TATAHUS CTEHA TOJIKEH OBITh OTKJIIOUEH ).

2. CoOpats cxemy 1a00paTOPHEIX UCIIBITAHUI, IPEACTABICHHYIO HA puc. 4.1. Cxema
comepkuT Tpex(azHeIl MCTOYHUK MUTAaHWUS S (MOOyias Tpex(pazHOU CeTH), IOIAI0NIAM
HANpSKEHUE Ha Tpex(asHyl Tpynmy CHIOBRIX TpaHchopmaropoB 1, coxepxamniyro Tpu
omHodazHeIx Tpancopmaropa (MOAyms OMHO(MA3HEIX TPAHCPOPMATOPOB) HMEIOMIUX CXEMY
CoOenUHEHUsA OOMOTOK «TPEYroJbHUK-3Be3na». B kaudectBe Tpex(azHoro mnorpeduresnd
MCTIONB3 YCEGHve OCRGFERIpHas  Harpyska HL  (mBa momynst OCBETHTENBHOM HArpy3KH),

Cepry dﬁ%ﬂ}g@%&%ﬂiﬁ%@%ﬁ&gﬁmx 00MOTOK critoBOro Tpanchopmaropa 1 uepes TpexazHbIi

Bnanen@y €T UHRYOICKEPHYGCKOIooHeprul P3, cxema IMOOKIIOYEHMSA HATPYy3KHM — 3BE€30d C HYJIEBEIM

TPOBOIOM.
Nencteutened: ¢ 19.08.2022 no 19.08.2023 40



3. BkirouuTh muTanue CTeHaa aproMaruueckum BeikmrouareneM QF1 moxyna muranus
crenga. Hawxare kuonky «Bxm» Beixmouarens Momymnsd Tpex(pasHOM CETHU U B MOMEHT
BO3HUKHOBEHMSA MMIYIbCA CBETOAMOJHOTO WHAMKATOpA HOpubopa ydera SIEKTPOIHEPruu

3AIyCTUTE OTCYET BPEMEHU (CEKYHIOMED)
4. OCTaHOBUTH  CEKYHAOMEP TIPU  BO3HUKHOBEHUM  CIEAVIONIETO  WUMIYIhCA

cBeTOANOAHOTO nHaukaropa cuerunka P3. [Tonyuennoe 3nauenue T 3anectu B Tabmny 4.1.

5. Hcmonp3ysa mepemaTOuHOE UYMCIO CUETUMKA, PACCUMTATH PACXO SJIEKTPUUECKOU
SHEPTUU 34 JAHHBIN UHTEpPBAN BpeMenn dW, paccuntars Tpex(pa3Hyio MONIHOCTE JIEKTPUIECKOU
Harpy3ku Ppacu 1o moxkaszanuam npulopa ydaera 3JIEKTPOIHEPTUHN, 3aHECTH ITOJTYUCHHEI€ 3HAY CHU A
B Tabmmny 4.1. ConocraBuTe pacyeTHOE 3HAUEHNE MOMIHOCTH HArpy3ku Ppacu ¢ HOMUHAIBEHOU
PHOM, OOBACHUTE BO3MOIKHBIE PA3IMYUA HOMHUHATBHOU U (DAKTUUECKOMN (PACUETHOM ) MOIITHOCTH
HATrPY3KH.

6. OTKIMOYUTE BEIKIMIOYATENL MOIYIA TpeX(azHou ceTH KHOOKOM «OTKI» HA TUIEBOH

[MAHCIIA MOIVJIA. OTKJIIOUYHUTE IMHTAHHE CTCHOIAd dBTOMATHUYCCKHMM BBIK/THOYATCIICM QF] MOIVJIA

nuranusa crenaa. Odopmurs oTuer no madoparopHou padore.

Tadbmma 4.1.
Tun npubopa yuera T c dW, Bm™*y Pracy, Bm Piow, Bm
CE301 150
[IOKYMEHT NOANUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023 41
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Copep:xxaHue oTyeTa
OTUeT DOmKEH CONEPKATE:
e Ha3BaHue paboOTHI;
¢ 1eab padOTHI;
¢ KpAaTKHE TEOPETUUECKUE CBEIICHU S,
¢ OIMMCAHWE UCITOJIL3YEMOr0 000pYyIOBAHUA U MATEPHATIOB;
¢ [OPAOOK BBEITOJHEHUA PAOOTHI;
¢ BBRIYMCIEHUA U 00padOTKA PE3YILTATOB;

® BEIBOEL

KoHTpo/ILHBIE BONIPOCHI

I. PaccuureiBaTe KakOM OOMYCTHUMBIM KJIACC TOYHOCTH ONPENENIEH Uil PACYETHBIX
CUETUMKOB AKTUBHOM SHEPIUHU I HEMPOMBINUIEHHBIX OPraHu3anuii’?

PaccuuTeiBaTh 0COOEHHOCTH y4eTa MEKCUCTEMHBIX ITEPETOKOB HICKTPOIHEPT MU
PaccunTeIBaTh yUET PEAKTUBHOM AJIEKTPOSHEPTUH B AIIEKTPOYCTAHOBKAX

PaccuureiBaTe TpeOOBAHUS K CUETYHMKAM AJIEKTPHYIECKOMN SYHEPrUH

PaccuuTeIiBaTh CXEMBI BKJIFOUEHHA CYETUMKOB SIEKTPOIHEPTHH

PacuerHsie mapaMeTpsl CPEACTB yUETA AIEKTPOIHEPT UH

Al

JlabopaTropHasi padora Ne 5
N3Mepenne akTHBHON H peakTHBHOM 3JIeKTPHYECKOH YHepru TpexgasHoro
NepeMeHHOr 0 TOKA MPH BRIKYEHHH NMpHOopa y4yera diekTpodHepruu CE302 yepes
H3MepHTe/IbHbIe TPAHC(POPMATOPLI TOKA H HANIPSAKEHHUS

Ie/ib: M3yUUTH CXEMBI MTOAKIIOYEHNA TPEX(PA3HOTO cueTunKa snekTpudeckon suepruu CE- 302
gepe3 U3MEPUTENBHEIE TPAHC(POPMATOPEI TOKA U HAIIPSIKEHUS B TPEX OPOBOJHBIX CETSX.

Yka3zaHHA 110 TeXHHKe 0e30MaCHOCTH
YKazanus 1o TEXHUKE 0€30IMaCHOCTH NPU BBITOJTHEHUH JA00OPATOPHEIX padOT MPUBENEHEI

B IIPUJIOKEHUHN A.

Yka3zaHHA 10 HOPA/IKY BbINOJTHEHHS padoThI

1. Y0enurca B OTCYTCTBAM MUTAHUSA CTEHAA (ABTOMATUYECKUM BeIKIIoO9aTens QF |
MOJIYJIA TUTAHUS CTEHA TOJIKEH OBITh OTKJIIOUEH).

2. CoOpars cxemy 1a00paTOPHEIX UCIBITAHUN, IPEACTABICHHYIO HA puc. 5.1. Cxema
COOEPKUT TpeX(pa3HbId UCTOYHHUK MUTAHUA S (MOIYJIE MUTAHUA CTEHA), TTOTAIOIIAH
HAIpsKEHUE Ha Tpex(pazHyo MHAYKTUBHYIO HArpy3ky L. B kauecTBe HArpy3ku UCMONB3YIOTCS 2
MapaIIeIbHO BKIIOUEHHBIX MOAYJIA MHAYKTUBHOM HArpy3ku L, cxema mo AKmo4eHus Harpy3Ku
— 3Be31a 0e3 Hyneroro nmposona. Cuerquk snexkrpuueckou sueprum Pl Bkimrouen uepes
n3mepurensHeie Tpancopmaropset Toka 1TAl, TA3 u nusmepurensueie Tpanc(popmMaro pel

Hanpsmxenua 1V1..TV3, pacnonoxennsie Ha monyne «I'pancgopmaropsr
AOKYMEHT NOANNCAH

Toka/Ip ePMAl OPRIATARP TKCHI .
Seprnar = O BRI wTh T liE Crenna aromarnueckuM Beiktrogarenem QF1 moxyi

Bnaneneu: e ay*xcu Ba TaTbAHa AnexKcaHgpoBHa

nuranusa crenna. Haxare knonky «Brimy BeIkmrouarens Moaysis Tpex(pa3zHou CETH U B MOMEHT
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BO3HUKHOBEHMA UMITYJIECA CBETOAMOHOTO MHAUKATOPA MO AKTUBHOM MONIHOCTH Ipubdopa ydera
ynekTposHeprud Pl 3anycTuts 0TCUET BpEMEHHU (CEKYHIOMED).

4. OCTaHOBUTE CEKYHIOMEP MPH NOABICHUN OUEPETHOTO UMITYJIECA CBETOIMOTHOTO
WHIUKATOPA N0 aKTUBHOM MONIHOCTU cyeTunka Pl. [Tonyuennoe 3nauenue T 3anectu B Tabmuiy
5.1.

5. Hcnone3ysa nepenaroyHoe 4ucia0 CYETIYMKA, PACCUNTATE PACX0T AKTUBHOU
SJICKTPUYECKOH SHEPruM 3a NaHHBIM uHTEpBan Bpemenu dW, paccunrars Tpex(aszHyro
AKTUBHYIO MOMIHOCTH 3IEKTPUUECKOI HArpy3ku Ppacu mo nmokazanuam npudopa yuera
5JIEKTPOSHEPrUH, 3aHECTH MOJYICHHEIE 3HA4eHUA B Ta0mmiy 5. 1.

6. B MOMEHT BO3HMKHOBEHUSA UMIYIILCA CBETOAMOIHOTO MHIUKATOPA IO
PEAKTUBHOM MONIIHOCTH IpUOOpa yuera sieKkTposnepruu Pl 3anycture oTcueT BpeMeHH
(CeKyHIOOMED).

7. OcCTaHOBUTE CEKYHIOMEP IIPH NOABJIECHUN OUEPETHOTO UMITYJIECA CBETOMOTHOTO
WHIAKATOPA N0 peakTuBHOU MomHOoCTH cuetunka Pl. [Tonyuennoe 3nauenue T 3anectu B
Tabmumy 5.2.

8. Hcmome3ya mnepemaTo4HOE UYHCIO CYETYHMKA, PACCUMTATE PaCX0d PEAKTUBHOM
DNEKTPUUECKON HHEPrMHU 34 [OaHHBIM uHTEpBan BpemeHu dW paccuurars Tpex(azHyro
PEAKTHUBHYI0O MOMIHOCTE 3JIEKTPUYECKON HArpy3ku Qp acd mo mokazaHuaM npudopa yuera
3JIEKTPOSHEPr UM, 3aHECTU MOJIYy4CHHBIE 3HAYECHUA B TaOmy S5.2.

Tadmama 5.1
Cxema srmroueHua CE-303 T.c dW, Br*g Ppacu, Bt
Tpexpaznas

Tadmima 5.2
Cxema sxmouenng CE-303 T.c dW, Bap*u (Qpacu, Bap
Tpexdaznas

9. OTKIOYUTE BBIKJIFOYATENE MOOYILA TPEX(PA3HOM CETH KHOMKONU «OTKI» HA JIMIEBOU
maHeau Moayisa. OTKIFOYNTE MATAHUE CTEHAA aBTOMATHYECKNUM BeIKmrouateneMm QF1 momyms

nuranusa crenaa. Odopmurs oTuer no madoparopHou padore.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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OOKYMEHT MNoAnvcaH

ANEKTPOHHOW noanuceblo
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: LLeBayxoea TaTesHa AnekcaHapoBHa
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AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO
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Bnaneneu:

LWebayxora TateAHa AnexkcaHgpoBHa
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Copep:xanne oryera
OTUeT DOmKEH CONEPKATE:

e Ha3BaHue padOTHI;
¢ 1eab padOTHI;
¢ KpAaTKHE TEOPETUUECKUE CBEIICHU S,
¢ OIMMCAHWE UCITOJIL3YEMOT0 000PYIOBAHUA U MATEPHATIOB;
¢ [OPAOOK BBEITOJHEHUA PAOOTHI;
¢ BBRIYMCIEHUA U 00padOTKA PE3YILTATOB;
¢ BEIBOJEL
KoHTpoJIbHBbIE BOIIPOCHI

| Kakoi OOmyCTUMBIN KJIACC TOYHOCTHU OIPENENEH Ui PACYETHBIX CUETYMKOB AKTUBHOM
SHEPTUHU A/ HENPOMBILNUIEHHBIX OPraHu3arimn?

2. OcoOeHHOCTH y4eTa MEKCUCTEMHEBIX MEPETOKOB ANEKTPOSHEPTUU

3 Yuer peakTUBHOH SJIEKTPOSHEPTHH B HJIEKTPOYCTAHOBKAX

4. TpeboBanusa k cueTINKAM NIEKTPUIECKON YHEPTUN

5 Cuerguku 23. Tunsl. [Ipunmuner padorer. Knaccer TognoCTH.

JladbopaTtopHas pabora Ne 6
HN3MepeHHe AKTHBHON H peaKTHBHOM 3JIeKTpHYECKOM YHepruu Tpex(asHoro
[epeMeHHOI0 TOKA IPH BKIKYeHHH Npudopa yuera 3j1ekTpodHeprua CIOT-4TM uepes
H3MepHTe/IbHbIe TpaHCPOPMATOPLI TOKA

HeJib: M3yunTE CXEMY MOAKIOYEHUA TPEX(Pa3HOTO SMIEKTPOHHOTO mpudopa yuera
synekTposHeprun Tnna CIT-4TM B Tpex(a3HbIX HEMIX MUTAHUSA AKTUBHO-UHAYKTHBHOU

HarPy3KHu.

Yka3zaHH4 10 TeXHHKe 0€30IIaCHOCTH
YKazaHusA 1o TEXHUKE 0€30ITacHOCTH IIPU BBITOJIHEHWH JIA0OPATOPHEIX pad0T NPUBENEHEI

B IIPUJIOKEHUH A.

Ykazanud mno MNOPHAAKY BbINNO/THCHHHA pﬂﬁﬂThl

l. Yoeourcs B OTCYrCTBHM IUTAHUA CTeHAA (aBromarudeckud BeIKMmouarens QF]
MOJIYJIA TUTAHUS CTEHA TOJIKEH OBITh OTKJIIOUEH ).

2. CoOparp cxeMmy nabopaTOpPHBIX MCIBITAHWM, MPENCTABIECHHYIO HA puc. 6.1. Cxema
comep:kuT Tpex(aszHelll MCTOYHUK MUTAaHWUS S (MOOymas Tpex(azHoOM CeTH), IMOIATOIIHIM
HAIPSKEHUE HA UHIYKTUBHYIO HATPY3KY L (MOOyIb HHIYKTUBHOW HATPY3KH ) 4EpPE3 TpexX (pazHbId

5JIEKTPOHHEIN CUETUYUK SIEKTPUYECKOU SHeprun PY, cxema mogkmroueHns Harpy3ku — 3Be31a C

JOKYMEHT MNMOANWCAH
HYJICBBI MITEROFBOHOMIOANNCHIO

Ceptuidmkar: EC[I'[I'GJDM 9ABBBO952205E7BASO0O0E0N
_ . JIH) Th ITHTdHH
Bnaneneu: lleGayxoea TatbAHa ANéeKcarddpoBHa

0004 3E .

¢'Crénma apromarimueckuM BeikmiouareneM QF1 momyms maraHms
CTEeH/A.

Heiicranenen: ¢ 19.64.202bi@RaEEaEHONKY «BKI) BRIKIIOZgTENS MOy TPEX(PA3HOM CETH.



5. B MOMEHT BO3HMKHOBEHMS HMIYJILCA CBETOOAUOJHOTO WHIWUKATOPA AKTHUBHOH

IEKTPUYECKON HYHEPTUM 3aMYCTUTh OTCYET BPEMEHU (CEKyHaomep). OCTaHOBUTEL CEKYHAOMED
gepe3 | UMImysIsC CBETOAMOAHOTO MHINKATOPA AKTUBHOM AJIEKTPUUIECKOM SHEPTUHN MPpUOOpa yuera

ynekTposHeprud. [lonyuennoe 3nauenne Ti 3anectun B Tabnuny 6.1.
6. Hcnone3ys nmepesaToyHO€ 4MCIO CYETUMKA MO AKTUBHOW IEKTPUYECKOM SHEPIHH,

paccuuTarh pacxol axkTHUBHOW »siaekrpuueckon sHeprun dW1 3a wmrepBan Bpemenu Ti,
paccunTars Tpex(asHyr akTuBHy0 Pp acu MONIHOCTH 3SAEKTPUYECKOW HArPy3KH, 3aHECTH

MOMYYEHHBIE 3HAYEHUA B TAOmMIy 6.1.
Tabdmmy 6.1.

Twun nmpubdopa yueta COT-4TM

11 ¢

T2, c

dWl1, Bm*y
dW2, Bap*u
Ppoew, Bm
Opacs, Bap

7. Ilepeectn mpubop yuera B peKUM OTOOpakKEHUA IMOKA3aHWUU NOOTPEOIECHUA
PEAKTUBHOM OIEKTPUYECKOW SHEPruv. B MOMEHT M3MEHEHUA IMOKA3aHUM 3aMyCTUTh OTCYET
BpeMeHH (cexkyHmomep). OCTaHOBUTHR CEKYHIOMEP B MOMEHT CIEAYIOMIETO W3MEHEHUA
nokazanuu. [Tomyaennoe 3nauenue T2 3anectu B Tabmuiyy 6.1

8. Paccuurars pacxo peakTUBHOH AJIEKTprUueCcKkom sHeprun dW?2 3a unrepBas BpeMeHu
T, paccunTaTe peakTUBHYIO MOMIHOCTE SJIEKTPUYECKON HATPy3Kkd (Qpacd, 3aHECTH MOJIYIEHHEIE

3HaueHusA B Tadmmy 6.1.
9. OTKIOYMTE BBIKJIIOYATEIs MOAYIA TPEX(PasHOM CeTH KHOMKOM «OTKI» HA JMIEBOU

MAHEIN MO Y.
10. OtkmounTes NmHUTAaHUE CTEHOA aBTOMAarudeckuM Beikmogareaem QF1 momyma

MTUTAHUA CTEHIA.
11. Odopmurs oTuer mo madboparopHoi padore.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Copep:xanne oryera
OTUuer DOmKEH CONEPKATE:

®  HATBHHPERM DL H
SNEKTPOHHOW NOAMNMCBLKO

Ceprucpukar: ® 2CONGIIBEPEBOTEDDSE7BA500060000043E
Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa

® KpPAdTKHC TCOPCTHUYCCKHC CBCOCHH A,

HelcTeuten EI: c Q%E%g%qg D]élg& QJIE EFEMGFG O Gﬂp }’,I[ﬂ E‘I_%H}IH 1 Mart E.'p HaJIOB ?



® TIOPAIOK BBRIMTOJHEHUA PAOOTHI;
¢ BBEIYMCICHUA U 00padOTKA PEe3yILTATOB;

® BLIBOEL

KoHTpo/ILHBIE BONIPOCHI

CXeMBI BKIIOUEHHS CIETUNKOB AIEKTPOIHEPTHA

ONEKTPOHHBIM CYETUUK

PacuerHbie mapamMeTpsl CPEACTB YUETA IIMEKTPOIHEPT UH

Pa3zmepHOCTE U MpaBwia OKPYIJIEHUS 3HAYEHUH YUETHEBIX MTOKA3ATEIeH
JluckperHocTs cOopa mH(p opmarm

Kommepueckuit yaer 33 na OP3

@ BRI SRS R O

JlabopaTropHasi pabora Ne 7

YUer aKTUBHOU MEKTPUUECKOU SHEPrun OOHO(PA3HBIX MOTpeOUTENnEN B TpeX (Pa3HbIxX
YETEIPEXITPOBOIHEIX 1IEMAX MEPEMEHHOTO TOKA.

[le ib: U3YyUUTE CXEMY MPAMOTO MOAKITIOYEHUA TPEX(PA3HOTO SMEKTPOHHOTO mpudopa
yueTa JIEKTPOIHEPTHH THHA «Ab(a» B TpeX(Pa3HBIX YETHIPEX MPOBOIHBIX LEMAX MUTAHUA
AKTUBHO-VHIYKTUBHOW HATPY3KH.

Yka3aHHA 110 TeXHHKe 0€30MaCHOCTH
YKazanus mo TeXHUKE 0€30MacHOCTH IMPU BEITOJIHEHUHN JTA00PATOPHEIX pad0T NPUBENEHEI

B IIPUJIOKEHUHN A.

Ykazanud no MNOPHAARY BbINNO/THCHHA pﬂﬁl}Thl

1. Y0emurca B OTCYTCTBUM MOWUTAHWUA CTEHOA (aBroMarndeckuid BeIkKmouarens QFI
MOJIYJIA MMATAHUS CTEHA JOJIKEH OBITH OTKJIIOUCH).

2. CoOpars cxemy 1a00OpATOPHBIX MCHBITAHWM, MPEACTAaBIEHHYIO HA puc. 7.1. Cxema
comepuT Tpex(aszHeIl MCTOYHUK MUTAaHUA S (MOOyIs Tpex(azHOU CETH), IOIAIONIAM
HANPSKEHUE Ha 2 MOCIENOBATENRHO BKIIOYEHHBIX MOAYIS WHAYKTHUBHOM HArpy3ku L.
MOMYYAIONINX MUTAHUE Yepe3 TPEX((Pa3HbIM SIEKTPOHHEIM CUYETUUK SJIEKTPUUECKON sHeprun P4,
CXEMa MO JKTF0YEHUA HATPY3KH — 3BE371a C HYJIEBBIM MPOBOIOM.

3. BxuirouuTs mUTaHME CTEHIA aBTOMATM4YeCKUM BeIKTouarenem QF1 monmynsa muranus
CTEHIA.

4. Haxare knonky «Bxm» BEIKTIOUATENS MOAYAA TPEX(PA3HOM CETH.

5. B MOMEHT BO3HMKHOBEHMS HMITYJIbCA CBETOAUOIHOTO WHIWKATOPA AKTHUBHOH
YIEKTPUYECKON SHEPTHHN 3aMYCTHUTE OTCYET BPEMEHM (CekyHaomep). OCTaHOBUTE CEKYHAOMED
gepe3 | UMImysIbC CBETOAMOAHOTO MHINKATOPA AKTUBHOM AJIEKTPHYIECKOM SHEPTrUU Mpudopa yuera
synekTposHeprun. [lonyuennoe 3nauenne Ti3anectu B Tabmuny 7.1.

AOKYMEHT MNOANMCAH
JIEKTPOHHOW MOANUCBIO

Ceprudbmkar:  2C0 M OV EN A 000043
Bnaneneu:  WebQ)PEE P HOAKSIP0UAEPKATE:

¢ Ha3BaHue padOTHI;
Nencteutened: ¢ 19.08.2022 no 19.08.2023 50



1Ens padOTHI;

KPAaTKUE TEOPETUUECKUE CBEICHMUA;

OMHMCAHNE UCTTOIB3YEMOTr0 000PYI0BAHNSA M MATEPHUATIOB;
HOPAIOK BEITOJHEHUS PAOOTHI;

BBEIUMCIIEHUSA U 00padOTKa pe3yabpTaToB;

BBIBOJIEI.
KoHTpoJIbHBIE BOIIPOCHI
[Touemy ynenpHOE CONMPOTHBIIEHHUE ITPOBOJHNUKA 3aBUCHUT OT pOJa Marepuana?’
3aBUCUT TN YOEIBHOE COMPOTUBICHUE OT TEMIIEPATYPHI?
Kak m3MEHUTCA HANPAKEHNE HA YIACTKE HIEKTPUIECKOH LIETTH, €CIIH MEIHYIO MPOBOJOKY HA
TOM YJ4CTKE 3aMEHUTh HUKEIEBOM !
HasBare u3BECTHBIE BAM METOBI OMPEAEIEHNA COMTPOTUBIEHNA PE3UCTOPA?
Kak »snexkrponHas Teopus HAEKTPONPOBOOHOCTH METALIOB OOBACHAET HPHUPOIY
3IEKTPUUECKOTO COMMPOTUBIEHUA?

[Touemy Hammume mnpuMeced B METAUIE MOPUBOAUT K YBEIMYECHUIO YIETHHOTO
COMMPOTHUBIIEHUSA MPOBOIHUKA?

JlabopaTropHas pabora Ne 8
H3yuenne ACKYD ¢ nepegayei HHPOpMAIHH 0T CYETYHKOB YJIeKTPHUYECKOH
YHEPIrHH 10 YCTPOoHcTBA cOOpa U MO/Ir0TOBKH IAaHHBIX H [{ajiee 10 KOMIILIOTepa
JHCTIETYEPCKOT0 IYHKTA M0 BhI/Ie/IEHHLIM MPOBOJHLIM KAHAJIAM CBA3H

Heyb: B yueOHBIX HeIAX ONPENETUTE MATEPU AT IPOBOJHUKA MYTEM U3MEPEHUS €T0

COMMPOTHUBJICHUA B BRIYHCIICHHWA YVICILHOTO COMMPOTHUBICHUA

TEﬂpETH‘I eCKaf 4acCThb

Yka3zaHHA 110 TeXHHKe 0e30MaCHOCTH
YKazanus 1o TEXHUKE 0€30ITaCHOCTH IIPU BBEITOJIHEHAH JIA0OPATOPHEIX pad0T NPUBENECHEL

B IIPUJIOKEHUHN A.

CepTudukar:
Bnapeneu:

Ykaszanud no MNOPHAARY BbINNO/THEHHA pﬂﬁﬂThl

Conep:xanue oT4yera

OT4eT DOmKEH CONEPHKATE:

Ha3BAHUE PAOOTHI;

1eas padboOTHI;

KPATKHE TEOPETUYECKUE CBENECHU S,

OMMCAHUE UCITOIB3YEMOr0 000PYI0BAHNA U MATEPHAIIOB;
HOPAIOK BEITOJHEHUS PAOOTEHI;

BEIYMCIECHUA U 00padoTKa pe3ynpTaTos;

BEIBOTEL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

2COROIFPEFBHEIE BOTTPOCBIOE

llleGayxoea TaTeAHa AnexkcaHopoBHa

[Touemy ynenpHOE COMPOTHBIIEHNE ITPOBOJHUAKA 3aBUCHUT OT pOJIa MaTepuana?’
Reicrafttencn SRBGIEE AN, YAIBIL0€ COMMPOTUBICHAE O TEMICPATYPEI ?



3. Kak m3MEeHUTCA HANPAKEHUE HA YIACTKE JIEKTPUUECKOU IE€MH, €CIM MEIHYIO ITPOBOJIOKY Ha
TOM Y44CTKE 3aMEHUTh HUKEIEBOU !

4. Hazpare U3BECTHBIE BAM METOBI ONPEIEICHU COMPOTUBIEHUA pe3ucTopa’?

5. Kak »2nekTpoHHAs TEOpUA  ANEKTPONMPOBOJAHOCTH  METAUIOB  OOBACHAET  NPUPOAY
SJIEKTPUIECKOTO COMPOTUBRIEHUA?

6. Ilouemy Hammuue mpuMecei B META/UIE€ NPUBOIUT K YBETMUEHUIO YIEIHHOTO CONPOTUBIICHUA
MPOBOTHUKA?

CnHucok JATEepaTyphbl, pEEﬂMEH,[[}’EMhIﬁ K HCIOJIL30BAHHIO 110 JaHHOM TeMe

I. BacrpakoB, B.M. Merponorus: yuebuoe mocobme / B.M. Bacrpakos. — HMomxkap-Ouma:
[ToBomkckuii rocymapcTBeHHBIM  yHuBepcurer, 2016, — 288 c¢. Pexum pocryma:

http://biblioclub.ru/index.php?page=book_view_red&book_1d=461556
2. Kpeutoa I'.JI. OcHOBBI cTanmapTu3anmu, CepTU(PUKAINN, METPOIOTHMA: YUEOHUK It
BY30B. — 3-€ u31., nepepad. u gon.  M.: FOHUTHU — JJAHA, 2015.5 — 671 c. Pexxum pgocrymna:
http://biblioclub.ru/index.php?page=book_view_red&book 1d=114433

[lepeuens gonosmuTEnLEHAA IMTEPATYpA
1. 3axapora, A.I'. UsmeputensHas TexHuka : yueOnoe mocodbue / A.I'. 3axapora. — Kemepono :

Ky3I'TY umenn T.O®. I'opbauesa, 2011. — 151 ¢. — Tekcr : snekrpoHHBIN // DIEKTPOHHO-
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nocobue / A.I'. 3axaposa, A.E. Mensenes, A.B. I'puropres. — Kemeposo : Ky3I'TY umenu T.D.
['opbauera, 2017. — 126 c. — ISBN 978-5-906969-38-5. — TekcTt : 3JeKTpPOHHBIN //
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MUWHUCTEPCTBO HA VKU U BBICHIET'O OFPA3OBAHIS POCCUMCKOU ®EIEPALIUU
OEJ/IEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHUE BBICHIET'O OBPA3OBAHUWA
«CEBEPO-KABKA3CKHNI ®EJEPAJIBHBI YHUBEPCUTET»

[Taruropckmii UHCTUTYT (punman) CKOY

MeToan4ecKne YyKazaHUs

0 BBIMOJTHEHUIO KOHTPOIEHOW PaOOTEI
mo qucHMIUIMHE «M3MepeHns 1 y4eT 3JIeKTPOIHEPTUH
UL CTYAEHTOB HAMIPABIACHUS MTOATOTOBKH
13.03.02 DnekTposHEpPreTHKa U SJIEKTPOTEXHUKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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BBEJIEHUE

Hacrosanme meronmdyeckne yka3aHusa SBISIOTCS 3a0aHUEM K KOHTPOIBHOHU padore mo
aucoummmHe  «M3mepeHusa M yd4er SIEKTPOSHEPTHM» M NPEOHA3HAYEHBI O CTYIEHTOB
HanpasaeHua noaroToBku 13.03.02 DnexrposHepreTuka U SIEKTPOTEXHUKA JHEBHOU M 3a09HOU
(popm 00ygeHMA.

[Tpu moaroroBke kK KOHTPOABHOHU padOTE HEOOXOAUMO MOATrOTOBUTE MPOTOKOJ, KOTOPEIHI
Oymer COOTBETCTBOBATH TPEOOBAHMAM K COOEPKAHWUIO pabOTBI C  MCHOIB30BAHUEM
PEKOMEHIYEMOM JIMTEPATYPHI M1 UCTOUYHUKOB Internet.

[Tpumenenue METOOUUECKMX VKA3aHUH [MO3BOMAECT WHTEHCHU(PUIIMPOBATE MPOIIECC
M3YUEHUS MAaTepuana, MOMOTAeT CTYAEHTAM IMPHOOPETAaTh HABBIKM PAOOTEL C 000PYIOBAHUEM U

TEXHUYECKOH JIMTEPATYPOH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Henas: M3yuure marepuan HACTOANMX METOAWMUYECKMX YKAa3aHWM, OTBETUTH HA ITOCTABJICHHEIE
BOIIPOCEI MO TEMAM M HAUTH COOTBETCTBYIOIIHME OIPENEICHUA IPHUBEINCHHBIX TEPMHUHOB C
HCITOJI30BAHUEM HOPMATUBHOH JOKYMEHTAIINH.

@opMHpYeMble KOMIIETEHIHH:

Nunekc dopmympoBka:

[1K-2 Cnocoben  aHamM3upoOBATE  PEKUMBI  pPa0OTEI  OOBEKTOB  CHUCTEM
OJIEKTPO CHAO KECH U

NunukaTopst N1-4mx-2 JleMoHCTpUpYET MOHUMAHUE MTPUHIUITOB () yHKIIMOHUPOBAHUA

AOCTHKCHHA | pETHKOB HIEKTPUYECKON YHEPTHH U MOIIHOCTH, PEIHKA CUCTEMHBIX YCIIYT
KOMITETCHIIUH

B pe3yneTare 0CBOEHUS TUCHUIUIMHEL 00yJaronMics JOMKEH 3HATE!
TEXHOJIOTUM y4€TA NIEKTPOIHEPTUHN; HA3HAUECHUE, BUALI U (PyHKIMH cucteM ACKYD
YMETh:
yCTAHABINBATE OONIHOCTE U PA3IMUMA CUCTEM JIEKTPOIHEPTETUKN U MIPUMEHAEMOTO
obopynoBanus ¢ 11enp0 (POPMUPOBAHUS YCIOBUN A/ MOHUMAHUS MTYTEH YHEPTOCOEpPEKEHNA 1
HOBBIMLIEHUA SHEPTrO3(P()EKTUBHOCTH.
BJIAJIETE:

HABBIKAMHU 00ECIEUEHUS MAPAMETPOB PEKUMA CUCTEMBI ANEKTPOCHAOKEHNA 00BEKTA

KoHTposbnuas padora Ne |

3anaua Ne | [ToBepka TexHnueCcknx npuOOpPOB U OCHOBEI METPOJIOTHH
3agaga Ne 2 M3mepenue Toka U HAMPSAKEHUS B LEMAX MOCTOSHHOTO TOKA
3agaga Ne 3 Meroasl 1 MOTPEmIHOCTA ANEKTPUIECKUX M3MEPEHNH

3agaga Ne 4 M3mepenne akTHBHOM MOMIHOCTHU B LEIMAX TPeX(Pa3HOTO TOKA
3agaga Ne 5 M3mepeHue peak TMBHOM SHEPIUHU B LEMAX TPEX(PA3HOTO TOKA
3angaga Ne 6 Betbop mamepurensHOM anmaparypsl

3agaua Ne 7 M3mepenune ToOka B HEIAX MEPEMEHHOTO HECUHYCOUTATBHOTO TOKA

3amada Ne | [ToBepka TexHUIeCKHX TpUuOOPOB

Texnuuecknit amMmepMeTp MarHUTOANEKTPUUECKOW CUCTEMBI C HOMHUHAIBHBIM TOKOM [H, guciom
HOMUHAJIBHEIX AeaeHud aH = 100 umeer onuu@poBaHHEIE OEIEHUS OT HYJA OO HOMHHAIBHOTO
3HAQYEHWA, NOPOCTABIECHHBIE HA KAKIOUM MATOM 4YaCTH MIKAIBl (CTpENKH O00ECTOYEHHBIX
AMITEPMETPOB 3aHUMAIOT HYJIEBOE MOJIOKEHUE).

[ToBepka TEXHUUECKOTO aMIEPMETpPAa OCYIIECTBILLIACHE OOpPA3LOBBIM AMIEPMETPOM TOWU KE

CHCTCMEI.

M cx01HbI¢ ZaHEIC 475 BRI TTOTHCHHA 3a1a91 yKa3aHel B Ta0I. 1.
3SNEKTPOHHOW NOoAnMCLIO
Cepmbid a0mumacts == dpremropsre sHauermg. 1A 3amdaqan Ne |

Bnapeneu LWEeD3YVX0Bd iITbHHE AJIERKCAHODOBHA

Emx. n3- [Tocnenussa uudpa mudpa
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[Tposepsaemsr MEPCHH [Ipenmocnents

3| A A 0 1 2 3 4 5 6 7 8 9
aMmIepMerp nuppa nmppa
- +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
ADco as
JIIOTH A B 0.03 +0.0 20.03 +0.0 +0.0 20.04 +0.0 0.05 +0.0 0.05
MOTPEIITHOCTE 5 7 1 6 8
+0.0 +0.0 +0.0 +0.0 +0.0
— 4 -0.06 ) -0.05 -0.08 ) -0.07 6 -0.02 4
_ 0.05 99 0.01 900,06 900,02 -0.08 *2V 0,02
7 4 3 5
0:5 25 20 15 20 50 10 5010 |25 15
1: 6 10 1.0 20 15 10 25|15 |20 5.0 25
HoMuHaIBEHEL
2 A 2:7 50 10 110125125 20 10 25 10 50
ToK 3:8 20 15 125 10 5050 20 /50 20 10
4:9 15 25 10 50 20 152515 1,0 20

[ITpumeuaHue. AGCOTIOTHAsA MOPENTHOCTD B TabJI. 1 YKa3aHa JIJIs1 KaXK/10TO
OLU(PPOBAHHOTO JleJIeHU IIIKAJIBI TIOCJIe HYJISA B MOPS/IKe UX BO3PacTaHUsl, BKIOUas
HOMHWHA&JIBHBIA TOK aMIlepMeTpa.

1. ¥Yka3are yCI0BH:A MMOBEPKU TEXHUYECKUX ITPHOOPOB.

2. OnpenenuTs NONPABKH U3MEPEHHH.

3. ITocrpours rpaduk monpaBox.

4. OmpenemiTs TPUBEACHHYIO TOTPEIIHOCTb.

5. ¥Ykazare, K KaKOMy OimkaimeMy CTaHZAPTHOMY KJIACCy TOUHOCTH OTHOCUTCA JAHHBIN
Ipuoop.

Ecm mpubop He COOTBETCTBYET yCTAHOBIEHHOMY KIACCY TOUHOCTH, YKA3aThk HA 5TO 0C000.
6. HamucaTte OTBETHI HA BONPOCHL:

1) Uto HazeiBaerca m3sMepeHnem?

2) Uro Takoe Mepa 1 M3MEPUTEIBHEIN TpuOop? Kak oHM moapa3aensorcs mo Ha3HAYEHURO !
3) Uro Takoe morpemrHocTh? JlanuTe omnpeaeneHHe abOCOJOTHOH, OTHOCHTEJIbHOU

H HpHBE,[[EHHUﬁ ITOrpenrHOCTH.

AOKYMEHT MNOANMCAH
INEKTPOHHOW NOANWUCEID
Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnanenad@1auasNe2 Mamepenue®oKa 1 HAMPSKEHNUA B HEIMAX MOCTOSHHOTO TOKA
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M3mepurensueiin Mexaun3Mm (MM) MarHuTosaekTpudeckor CHUCTEMBI pacCyuTaH Ha TOK IH
u Hanpsxkenne UH 1 uMeeT mKamy Ha au ACJICHUN.

Taomuma 3 — UucmoBeie 3Hauenna mia 3agadan Ne 2

En. u3- Tlpenmocnenuss [Mocnemuas madpa umppa
HaumenoBanue BeIuMuiH

mepenus muppamudpa | 0 1 |2 13 4 5|6 7 8 9

Hanpsskere VIM Ui MB - 4575150 1100/ 75 60 100/ 75 80 100
Tok UM T MA - 57,510 10 7.5 15 30 25 40 50
Hucno renennii nen _ 50 75 100 50 150 75 100150 50 100
0; 5 45 1300/ 15 200/ 30 | 60 | 25 |75 200100
1; 6 90 150/ 45 |20 60 30 |50 150 40 | 15
Hanpsuxerne Un B 2: 7 18 75 | 50 150 90 150100300 80 | 30
3; 8 135225100/ 50 120/300/150 15 160 50
4; 9 150 15 [150/100/150 15 [250 30 120 10
0; 1 1,0 1,520 10 /1,5 3,025 30 20 | 5
6; 2 1,5 3,0 10 2,013,0 1,525 25 50 15
Tok I A 7: 3 2.06,050/3,0 4,5 6,0 5015 10 0,5
8: 4 2545 1,550 15 457515 05 1.0
9; 5 3.0/7,50,5/2,5 30 0,3 0,6/7,5 4,0 20

1. CocTaBuTh CXeMy BKIIOUEHHS U3MEPUTETEHOTO MEXAHM3MA C IIIYHTOM M JATh BEIBOJ (DOPMYIIBI
I

2. Onpenesmrs TOCTOAHHYIO H3MEPUTEIBRHOTO MEXaHu3Ma 0 TOKY (i, BEIUUNHY COITPOTUBIEHUA
IYHTA I'yHd TOCTOSHHYI0 ammepmerpa C'l, eciu sTuM npudOpPoOM HYKHO U3MEPATE TOK [H.

3. OnpenemiTe MOIHOCTE, MOTPEOIAEMYI0 AMOEPMETPOM ITPU HOMUHAITBHOM 3HAYEHUM TOKA IH.
4. CoCcTaBUTh CXEMY BKIIOUEHUS M3MEPUTEABHOTO MEXAHW3MA ¢ JO0OABOUYHBIM COMPOTUBIEHUEM
W JATE BEIBOJ (DOPMYIIHI I

5. Omnpenenuts NOCTOSHHYIO H3MEPHUTEILHOIO MeXanwsma o Hanpsxenutro Cuy, BEIMYUHY
n00aBOUYHOTO COMPOTUBIIEHUA I'y U MOCTOAHHYIO BoabTMerpa C'y, ecnu 3TUM npudOpOM HYKHO
n3MepATEs Hanpskenue UH.

6. OmnpenemiTs MONIHOCTH, NOTPEOMAEMYIO BOJBTMETPOM IIPHU HOMHHAIBHOM 3HAYEHWUH

Hanpsmxenus UH.

AOKYMEHT MNOANMCAH
SANEKTPOHHOW NOAMNWMCLIO

Ceprucbdalaaa D3Vl eToaED 1E HODPEIHOGEN YJIEKTPUUECKUX H3MEPEHUN

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jlna m3mepenHns COMpOTUBIEHN A KOCBEHHBIM METOI0M HUCITOIB30BATIUCE ABA MPUOOPA: AMIEPMETP
Y BOJIBTMETP MarHUTOSJIEKTPUYECKOHN CUCTEMEL.

M3mepenne conpoTUBIEHU TPON3BOAMIOCE npu Temneparype t°C nmpudbopamu rpymnmst A, b mmm
B. Jlanneie mpuOOpoB, X MOKa3aHus, 4 TAKKE TPYIIa TpruOOPOB U TEMIIEPATYPA OKPYKAIOMIETO
BO3yXa, IPH KOTOPON NPOM3BOIWIOCE M3MEPEHHUE COMMPOTUBIIEHU A, TPUBEAEHEI B TA0M. 4.

Tabmuiia 4 — YucnoBeie 3HaueHus A 3agaad No 3

En. u3- |Ilpenmocnemuss [Tocnennsaa mudpa mmdpa

mepenns| muppamudppa | 0 1 (2 3 45 6|78 9

HaunveHoBaHue BeIMUUH

[Tpenen mamepenus Un B — 300 150 15 175 300 30 300 150, 75 | 30
TOoK MOJHOTO OTKJIOHEHHNA VA B 31751 175 111 3|1 175

crpesiku npudopa ipu Un
= Y

K_]'[HCC TOYUHOCTH T 0'}2 0';5 11-0 0'}2 0-,-5 l-,a{] 130 0,5 0.{.5 l.},ﬂ

: 0;5 2201401 12 160 240 27 270{100| 50 | 20
M I; 6 2801301 10 |70 260 25 180|110| 60 | 26
¢ | ITokazanue BomsT™Merpa U B 2,7 2501200 8 65 210 23 230/140| 70 | 18
T 3; 8 170 110 11 175 250 28 240120 65 @ 22
P 4,9 290 150 14 155 200 29 160/130|75 | 25
A [Tpenen m3mepenus In A — 1.5 30/1.5/75 03 15 15/1.5]/]03 15
iy [lanenne nanpsxenns Ha mB — 100195 1100140 27 100100 100| 27 100
33axkuMax npudopa npu [u
= K14cC TOTHOCTH Yo — 1,5 1,010,210,5/1,0 0,2/ 1,0 0,5 /0,2 | 1.5
; 0; 1 1,0/0,5 1,0 5 0,29 9 0,504 0,1 10
M 0; 2 1,30,7/1,2 6 0,18 10 0.6 050,15 8
€| Ilokazanme BomeT™MeTpa I A 7:3 1.1 0,7/1.2 6 0,18 10 0.6/05/0.15 8
! 8; 4 15 1,110,614 0,24 11 1.0 1,00,17| 14
P 95 1.4 1,310,7(3,50,16 13 ' 1.5 0,8 03| 5
I'pynma mpubopos = = A'b B A b B A b B A
Temmeparypa t °C — 10 0 —10/30 10 O 25 30 40 10
OnpenenuTs:

1) BemmauHy COMPOTUBIECHUS I'X M0 NOKA3aHWUAM IIPUOOPOB U HAYEPTUTE CXEMY;

2) BEMUUMHY CONPOTHUBIIEHHA I'X C YIETOM CXEMBI BKIFOUEHHU S TPUOOPOB;

JOKYMEHT MNMOANCcAH

3) HanOURKIDPHEIOBOSMbHEbIE (OTHOCUTENBHYIO W AOCOMIOTHYIO) MHOTPEMIHOCTH pPE3yIbTara
Ceprudmkar: 2C0000043E9ABBBI52205E 7BA500060000043E

Brasengys MEPERICII PO COTIPOPRIBIICH 1A ;

Neiicrs mil.e}'\ é%' : Ié% D%‘E’qgﬂ@% EEIHX OOATCA JCUCTBUT ﬁ*ggmﬂe 3HAYCHHUA U3MCPACMOTO COMPOTHUBJICHU A.



3agaga Ne 4 M3mepenne akTHBHOM MOIIHOCTHU B LEIX TPEX(Pa3HOTO TOKA

Jlnsa n3mepenna akTHBHOM MONIHOCTH TPEXITPOBOAHOU LEMH TPEX(Pa3HOro TOKA ¢ CUMMETPUYIHOH
AKTUBHO-MHAYKTUBHOW HATPY3KOHM, COEIMHEHHOMW 3BE3Q0M WM TPEYTrOJIBHUKOM, HEOOXO0IMMO
BEIOpATh JBA OJIMHAKOBEIX BATTMETPA C HOMUHAIBHBIM TOKOM [H, HOMUHAILHEIM HAMPIKEHUEM
Ul 1 uicaoM meaeHni mKaisl ag = 150 men.

McxonHueie nanueie O penieHns 3a1aui OPUBEAEHEL B TA0d. 7.

Tabomuma 7 — UucmoBeie 3Hauennd i 3agaand No 4

En. |[lpegmocne [Tocnennas mudpa nmdpa

H3- ITHS A
Haunmenopanue eIy

mepe mmagpa 0 |1 (2 3 4|5 6 7 81|09

HUA | mm@pa

0:5 130 60/5550/32 1,5 20 25 35 18

;6 135 55/60/55/30 2025 20 30 22

Mommocts ierm S | kB-A| 2:7 1 25/50/65 60 3.6 25 1.5 1,8 25 28
3;8 |20/45 50 4550 30 50 3020 14

4:9 1,8 4045 4060 35 58 3,5 1,535

0;:1 07 08009 0,72/0.820,880.83 0,92 0,84 0,72

6:2 10,72/0,82/0,92/0,74 0,83 0,80/0,85 0,90 0,86 0,70

Mi‘i?fﬂf{“;fq) - 7:3  10,74/0,840,73/0,76 0,84 0,81/0,87| 0,88 0,85 0,76
8:4 10,76/0,86/0,750,78 0,85 0,82/0,89 0,86 (0,83 0,74

9;5 0,78 0,88/0,71 0,80/0,86/0,84 0.91/ 0,83 0,74/0,80

daznoe manpsxenne Up B - 127 1220 1380|220 |380 127 380 | 220 |127 127

3ee3 3Be3 I'pe 3me3| I'pe 3Be3 Tpe|lpey 3Be3 3Bes

Cxema coemmHEHHI — —
oa | ma | yr. o ogoa  yr. | ga | yr. | T.H | ga | faa

[TocnenoBarempHEIE 0OM

OTKH BATT- A B|C A B C| A B C A
METPOB BKITIOUEHEI a Bl uB uC mA uB/luC uA uB uC luA uB
B IPOBOIA

OOprIB (hazwl - - A B |AB C BC A CA AB B C

1. ITo maHHEIM BapuaHTa 111 HOPMAIEHOTO PEXHUMa padOTHI [IEMK:
4) HAYEPTUTH CXEMY BKJIIOUEHUA BATTMETPOB B LIEIIE;

0) moKa3zaTEIKMNEHAR MOTITHOCTE TPEXITPOBOIHOHN I1emd TpeX (ha3zHOTO TOKA MOKHO
) SNEKTPOHHOW I'ID,EII'IﬁEbIﬂ PEXIIp pex¢

Ceprdipie BHTE BRI S Oy My HBYX CharaeMeix;

Bnapeney: ebayxoea TaTeAHa AnexkcaHgpoBHa
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B) MOCTPOUTHE B MACIUTA0E BEKTOPHYIO IHATPAMMY, BEIIEIUB HA HEU BEKTOPHI HAMTPAKEHU U

Y TOKOB, ITOJ NE€HUCTBUEM KOTOPBIX HAXOAATCSA ITAPAJIIEIBHEIE U IO CIEI0BATEIBHBIE 0OMOTKH
BATTMETPOB;

r) onpeaenuts MonHOCTH Pl u P2, uamepsembie kax a6IM 13 BATTMETPOB,;

1) OMPENETNTh YMCIIO AEIEHUN KAIel al 1 a2, Ha KOTOPBIE OTKIIOHSIOTCS CTPEIKH BATTMETPOB.
2. Ilo nanH®eIM BapuaHTa mpu 0OpEIBE 0HOM (PA3kl MPUEMHUKA SHEPTUN:

4) HAYEPTUTH CXEMY BKJIIOUEHUA BATTMETPOB B LIEIIE;

0) mocTpouTs B macmrade BEKTOPHYIO AUArpaMmy, BBIOEIWB HA HEW BEKTOPHI HAMPSIKEHUMN
U TOKOB, MOJ IEHUCTBUEM KOTOPBIX HAXOMATCA MAPAUICIBHBIE M IMOCIEIOBATEIBEHBIE OOMOTKH
BATTMETPOB;

B) onpenemiTs MONTHOCTU Pl 1 P2 mMmepsembie KakabIM 13 BATTMETPOB;

r') OOPEAEINTh YACIO IEICHUN mKaael al 1 a2 Ha KOTOPEIE OTKJIOHAKOTCS CTPEIKHA BATTMETPOB.
PesynwTarer pacueros 3anucars B Ta0. 8.

[Ipumeuanne. 3amanHad TPEXOPOBOAHAA 1E€Mb TPEX(PAa3HOTO TOKA TMPEACTABIAET COOOM

COCOHMHCHHEC TPCX HCMOABHUKHBIX MAITHHTHO-HECBA3AHHBIX KATYIICK.

3anaua Ne 5 M3mepeHne peak TMBHOU SHEPTUHU B LEMAX TPeX(PazHOTO TOKA

CUMMETPUYHEBIN TPEX (PA3HBIN TPHUEMHHK SJIEKTPHIECKONU SHEPTUH COCIUHEH IO CXEME 3BE3/1a WIIH
MO CXEME TPEYTOJILHUK.

Hanpsxenne Ha paze npuemnanka Ud.

AKTUBHOE U MHIYKTHUBHOE COIPOTUBJIEHUA (pa3 MPUEMHHKA COOTBETCTBEHHO PABHHI I'j, X¢.

B nens npuemMHHMKA BKIIIOUEH OOHOAIEMEHTHBIM CUETYMK AKTUBHOM SHEPIHUU IS U3MEPEHUA
peakTuBHOU SHepruu. IlocnenoBarensHas 0OMOTKA CYETUYMKA BKIIOUEHA B OOUH U3 IPOBOIOB
Tpex(pa3Hou nemu, Kak ykasaso B Ta0i. 9.

Tabomua 9 — UucnoBeie 3HaueHna mia 3anadn Ne 5

En. |Ilpegmocne [Tocnennsas uudpa mmdpa
HanmenoBanme Besmumn,  H3- AHA
H mepen, tiagpa | 0 1 2 |3 |4 5 6|7 8 9
us mudpa

TPEyY TPEY|3BE3 TPEY|3BE3 TPEY 3BE3 3BE3 TPEY TPEY

Cxema coemHHEeHHS — —
r. | r. |ma 7. 'ma 7T1. @ma  m@ma | r. T.

[TocnenosaremsrHad 00
MOTKA

CUETUMKA BEFFEISHABICAH -

IIDORBO SNEKTPOHHOW NOANMKUCHIO
Ceprvdomkar: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageneay, lleGayxoea TaTeAHa AnexkcaHgpoBHa

E’B cMA % q

— B A A C| C B B A A C

— 13050 20 2040 40 30 |30 |50 30
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da30B0€ HANIPIKEHUE B 220 380 | 127 220 (220 380|127 220 220 380
Ud B

0;5 20130 10 (16 | I5 25 15 20 14 20
1; 6 19 129 11 17|16 24 18 | 21 16 14

AKTUBHOE
conpotuBiaeHue pazer = 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 26 14 20|19 21 |27 | 24 2226
0; 1 18 125 15 24120 30 10 | 18 @ 28 | 40

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

MupykTuBHOE COMpOTH
BIEHUE (PA3BI X ¢

Om 73 20 027 17 022123 28 12 16 26 36
8; 4 21 128 I8 21 [ 24 27 13 | 15 25 31
95 22129 19 2025 26 14 | 21 24 32

[TpueMHUK SIEKTPHUECKON SHEPrUM padOTAET HEMPEPEIBHOE BPEMA t.

1. Haueprure Ccxeémy BKIIOYEHHs CUETYHMKA B COOTBETCTBUM C NAHHBIMHM BAPUAHTA, CHEIATH

pPa3METKy T€HEPATOPHBIX 3aKUMOB €T0 0OMOTOK.

2. Onpenenurs mHENHOE HanpsxkeHue Un minenHsid TOK [, kosdduiment moniHOCTH COS(

1 yroi .

3. Jlu1a 3amanHoM e NOCTPOUTH B MACIITA0€ BEKTOPHYIO TUATPAMMY, BEIIEIUTE B HEN BEKTOPEI

HAIPSKEHUA M TOKA, IMOJ JEHCTBUEM KOTOPBIX HAXOIATCA MApaLIENIbHAA U IMOCIEI0BATEIbHAL

0OMOTKHU CUETYHKA.

4. Ilonp3ysich BEKTOPHOUM THATPAMMOM, JOKA34Th, UTO CUETUMK, BKIFOUEHHBIM MO TAKOM CXEME,

U3MEPSAET PEAKTUBHYIO SHEPIHIO.

OmnpenemiTe pacxoa peaKTUBHON YHEPTUH, YIMTHIBAEMOUN CUETIUKOM 34 BpeMH L.

5. Ilogcumrats 3a BpeMs t pEAKTUBHYIO SHEPTHIO BCEr0 MPUEMHHUKA.

6. Haiftu unciennoe COOTHOMEHNUE MEKIY SHEPTUEH, YIUTEIBAEMOU CYETUMKOM, U SHEPTUEN

IPUEMHHKA.

3agaga Ne 6 Beroop mamepurensHOUM anmaparypel
B BBICOKOBOJIBTHOM TPEXITPOBOIHOU HEMU TPEX(PA3HOTO TOKA HEOOXOOUMO U3MEPHUTH JIMHEUHEIE

TOKH, TUMHENHOE HANPAKEHUE, KOI(PPUIMEHT MOIITHOCTH HEMN U PACX0J AKTUBHOM SHEPrUH BCEH

eI

[Tomo0OpgpACKTMETH 11O 1 UEMM  BAa  M3MEpUTENbHBIX - TpaHcpopmaropa Toka (MTT),

Gepmdn;lﬁﬁ ﬁ%ﬁéﬁ%ﬁ%ﬁ”ﬁ%ﬁ&@@ﬁ%ﬁﬁpa manpsoxenus (UTH) ¥ mOAKIFOUUTE K HUM CIETYIOIIIE

Bnapen ekcatpoBH

H.?.MEPITTEJIBHLIE HPHGDPLI. JIBd HMHE‘pME‘TpH BHEKTPDNIHFH'HTHDH CHCTEN[BI; IBd D,I[HD(;[)H?.HLD{
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WHAYKIWOHHBEIX ~ CUETYMKA  AKTMBHOM  SHEPruM;  oauH  TpexdaszHeri  (azomerp
3JIEKTPOMATHUTHOU WJIHM 3JI€KTPOINHAMUYECKON CHUCTEMBI; OOUH BOJIBETMETP 3JIEKTPOMATHUTHOU
CHUCTEMBL.

Paccrosuue ot Tpancopmaropa 10 U3MEPUTENBHEIX MPUOOPOB [ (MMPOBOA MEIHBIA, CEUEHHEM S
= 2,5 m M?), HomuHaneHoe Hanpsxenue cetu Ul u nmunennemt Tok 11 mpuenensr B Tadn. 10.
Hauepruts cxemy Bkmouenna UTT u UTH B nens, a Takike nokazars NOJKIIOUEHUE K HUM BCEX
W3MEPUTENBHEBIX TPHOOPOB.

Taomuma 10 — YUucmoBeie 3naueHus g 3agaar Ne 6

En. u3- [lpennocnenuss [Tocnemnas uudpa mmdpa
HaumenoBanue BeITHUMH

mepenus uuppammeppa 0 | 1 | 2 3 2! 5 6 7

Homunanenoe nanpsaxenue cetu Uy B — 6000500 3000{10000 1500060005003000
0:5 40 1000 75 | 30 = 20 | 50 150 50
1;6 1517550 15 | 25 30 100 30
JIvneitneii 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 15710 10 15 20 15 10 20
6; 2 14 11 14 18 @ 21 16 12 19
Paccrosanue oT M3MEPUTENEHEIX
M 7;3 13 712 15 19 | 22 17 |14 18
npuOopoB 00 Tpanchopmaropa [
8; 4 12 13 16 20 | 23 18 |16 17
9;5 11 14 17 16 @ 24 19 8 16

Brimomute pazmerky 3axnmoB 00OMotok UTT, UTH, cuerunkos u ¢azomerpa. ITokazars

3azemnenune BTopuuHbix 0omorok UTT mw UTH.

[Tpumep: Pemienne OCHOBEI METPOJIOTHH M AIEKTpUUECKUE m3Mepenus KonrponeHas padora
Ne | Bapuanr 4

3amgaga Ne 7 (3amaga Ne 5) M3mepenue Toka B IeNIX MEPEMEHHOTO HECHHYCOUTAITBHOTO TOKA

1. B nems HECHMHYCOMTATBHOTO TOKA BKJIFOUEHEI: AMIIEPMETP MATHUTOSIEKTPUUECKON CHUCTEMBI
1 AMIIEPMETP MEKTPOAMHAMUIECKON CUCTEMBI. A MITEPMETPEI UMEIOT O JMHAKOBHIE HOMUHATBEHEIE
TOKU [;1= 5 A 1 IKaJIel ¢ OOMHAKOBEIM HOMHUHAJIBHBEIM YUCJIOM OeaeHui ay = 100 me.

HHIIEPTHTE CX¢EC LCIMH H ONIPCAOCIINTE, HAd KAKOC YHCJIIO ,I[E‘I[E‘HI*TFI IMKAJIBI OTKJIOHHTCA CTPCIIKA.
OJOKYMERT NMoanncAaH

u

a) MarHutO3NIEK TR YECKOTY avmepyerpa

CepTUdMK: a 0

CO000043E9ABEBEBO52205E7TBASD
Bnapes

_ "
dibHHE A

D) amekTPOAMHAMIEECK 0T amMmepmeTpa,

eicraGGIHBJUEIHL ITPOXO AT TOK: 62



f=I + I _dnet+ I sn(3af + ¥, ).

[Toctpours B Macmitabe B OOQHMX OCAX KOOPAWHAT rpauky 3agaHHOTO TOKA I = f (f) 32 BpeMms
OJHOTO MEPHUO1a OCHOBHOM TAPMOHUKH TOKA.

3uauenus lo, lim, I3 1 yron caura (pas3sl TPETEEN TAPMOHUKU JIA OTAEIBHEIX BAPUAHTOB JAHBI
B Tadmn. 14.

2. B uens HECHMHYCOMTANBHOTO TOKA BKIIOYEHBI: AMIEPMETP SJIEKTPOAHMHAMUUYECKOU CHCTEMBI
U aMOepMeTp OETEKTOPHOM (BBIMPAMHUTEIBHON) CHUCTEMBI. AMIIEPMETPEI UMEIOT OJIWHAKOBEIE

HOMHUHAIBHBIE TOKH 7 = 5 AW 1mKaael ¢ OMMHAKOBEIM HOMHUHAIBHBEIM YHUCITOM neneHud oy = 100

Ien.

Ha xakoe uncmo neneHmii mkaael OTKIOHUTCS CTPENIKA: a) ANEKTPOINHAMUYECKOT0 aMIIEPMETPA;

0) AETEKTOPHOr 0 AMITIEPMETPA, ECIH B HEMH ITPOXOIUT TOK:
f=1I_sinat + I sin(3af+ ¥, ).
Tabomuma 14 — UucnoBeie 3naueHus I 3agaar Ne 7

HauMeHoBaHIe En. u3- | [Ipengmocnenuss [Tocnegnsas nudpa mmdpa

BEJIMYHH mepenuss, mappamudppa 0|1 123 4 5 67 8 9

Toxk Iy B — 0,5/1,5/1,512,02,50,51,0/1,52,0/2,5
0;35 4,514,03,53,02,54,03.,5(3.02,5/4,0
I; 6 4,014,53,83,23,04,44,0(3,53,0/4,0
Tok Iim A 2;77 353,014,034 3,64,2384,03,54.,2
3: 8 3.02514,23,64,03,544454,03,8
4; 9 253544384,53,84,23,64,244
0; 1 2,520(1,51,01,51,02,01,5/1,02,0
6; 2 2025(1,81,4201,21,8 181,222
Tok Iim M 7.3 1,51,02,01,62,51,41,620{2,22,8
8; 4 1,01,512,2251,21,61,524/1,83,0
95 1,52,0242,02,61,81425/1,63,2

yrona caBura (passel

. O /6 o o/3n0/2 o /6|0 | o /3
TPETHEN TAaPMOHUKH

[lepeuens OCHOBHOW MUTEPATYPHL:

1. a%%ﬁ%%ﬁ@cm Merposnorus: yaebnoe nmocodue / B.M. Bacrpakos. — Momkap-Ouna:

ANEKTPOHHOW OLNTMCBH)
.1HQBQHRGK}{E.hLEQCJﬂaHQTBWWH yauBepcurer, 2016. — 288 ¢. Pexum pocryma:

EH[ ITeAHA AnekcaHap

http Hblblmn;lub ru/index. php‘?pdﬂe book view red&book 1d=461556
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Oubmnoreunas cucrema «Jlaus» : [caitt]. — URL: https://e.lanbook.com/book/6679

2. 3axapoBa, A.I'. U3mepurenpHas TEXHUKA U SJIEMEHTHI CUCTEM ABTOMATHKU : yueOHOE

nocobue / A.I'. 3axaposa, A.E. Mensenes, A.B. I'puropees. — Kemeposo : Ky3I'TVY umenu T.OD.
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MUWHUCTEPCTBO HA VKU U BBICHIET'O OFPA3OBAHIS POCCUMCKOU ®EIEPALIUU
OEJ/IEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHUE BBICHIET'O OBPA3OBAHUWA
«CEBEPO-KABKA3CKHNI ®EJEPAJIBHBI YHUBEPCUTET»

[Taruropckmii UHCTUTYT (punman) CKOY

MeToan4ecKne YyKazaHUs

MO OPraHu3alu ¥ TPOBENEHUIO CAMOCTOSATENBEHON PA0OTH 00yIaAtOIIUX CA
mo qucHMIUIMHE «M3MepeHns 1 y4eT 3JIeKTPOIHEPTUH
UL CTYAEHTOB HAMIPABIACHUS MTOATOTOBKH
13.03.02 DnekTposHEpPreTHKa U SJIEKTPOTEXHUKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Copepxanue

Brenenne
1 OO0mias xapakTepUCTUKA CAMOCTOATENBHOU padoTel 00yuaromierocsa mnpu

W3YUEHUU TUCHUIUIMHEL «MI3MEepEeHNa U yueT 3neKTPOIHEPTHH

2 [Inan-rpaduk BEIMOTHEHWA CAMOCTOATENBHON PA0OTEI
3 KOHTpOABEHEIE TOUKHU ¥ BUABEI OTYETHOCTH IT0 HUM
4 Meroanueckne peKOMEH JAIUH 10 N3YUEHUIO TEOPETUUECKOTO
Marepuana
R ComcoK peKOMEHIYEMOM JINTEPATYPHL.
NIOKYMEHT NOJMNWCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Beenenue

CamocroaTensHas padoTa — Iuranupyemas yaeOHasa, yaeOHO-1CCIeI0BaTENb CKAA, HAYIHO-
HCCIIEI0BATENECKAA pA00TA CTYAEHTOB, BEITOIHAEMAA BO BHEAYIUTOPHOE (AyAUTOPHOE) BPEMS I10
3aJaHUI0 U IIPH METOOWYECKOM PYKOBOACTBE IMPEMONABATENA, HO 0€3 €ro HEMmOCPENCTBEHHOTO
y4acTHA (IPH 9aCTUYHOM HEITOCPENCTBEHHOM YUAaCTHH NPEIOAABATEIA, OCTABIAIONIEM BEIYILYIO
pOnb 3a padOTOM CTYAEHTOB).

CamocrosrenpHas padbora CTyneHTOB B BY3e ABmAECTCA BAXHBEIM BHAOM YY4EOHOM M
HAYUYHOM OEATEIBHOCTH CTYICHTA.

Bengymaa nens oprammszaumm u ocymiecrBiaeHusas CPC pmomkHa coBmagars C IENBIO
00ydeHUs CTYIEHTA —TOArOTOBKOM DakaimaBpa ¢ BeicmmM oOpazoBanueM. [Ipu oprammsamumn CPC
BAKHBIM W HEOOXOAWMBIM YCIOBHEM CTAHOBATCA (POPMHUPOBAHUE YMEHHS CAMOCTOATENBHOH
palOTHI 111 MPUOOPETEHNA 3HAHUIT, HABBIKOB M BO3MOKHOCTH OPraHu3alui yaeOHOM U HAyTHOU
OEATEIbHOCTH.

Llenpro camMoCTOATENBEHON PAOOTEI CTYIEHTOB ABJAETCA OBJAJCHHE (DYHIAMEHTAILHBIMHU
3HAHUAMH, TPO(PECCHOHATBEHBIMA YMEHUAMH U HABBIKAMHM NEATEILHOCTH MO MPO(UITIO, OTLITOM
TBOPYECKOM, HCCAENOBATENBECKON nearensHOCTA. (CamocrosrensHas paboTa CTymZeHTOB
CHOCOOCTBYET pa3BUTHIO CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH W OPraHW30BAHHOCTH,

TBOPUYECKOT O IMOAXO0A K PEHICHUIO TTpo0ieM yueOHOro 1 npo(eCCHOHATEHOTO YPOBHHA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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O01as xapakrepucTHKA CAMOCTOSTEILHOH PadoTHI 00yUaKonierocs npu

H3YYCHHH TUCIHILIHHBI

«M3MepeHNus ¥ yUET SICKTPOIHEPIUID»

CamocTosiTenbHAs  paboTra -  IUIaHUpyeMmas  ydcOHAs,  y4eOHO-
MCCJICIOBATEIILCKAS, HAYYHO-UCCIEIOBATENbCKAS pad0Ta CTY/J€HTOB, BEINIOJIHACMAs
BO BHEAyJUTOpHOE (AyJUTOPHOE) BpeMs II0 3aJaHUI0 U IIPU METOJUYECCKOM
PYKOBOJICTBE MPENOaBareis, HO 0€3 ero HEMOCPEICTBEHHOrO ydacTusg (mpu
JACTUYHOM HEIIOCPEJCTBEHHOM YYACTHHU IIPEIOAABATENIS, OCTABIISIONIEM BEIYIYIO
pPOJIb 32 paOOTOU CTYICHTOB).

CamocTtosrensHas paboTta cTy/JeHTOB B BY3e gBnsercs Ba)KHBIM BHIOM
y4eOHOM M HAYYHOH JIeATCILHOCTH Ty /jeHTa. CaMOcTOsATensHAS pad0Ta CTY/ICHTOB
UTPACT 3HAYNUTEILHYIO POJIb B PEUTUHIOBOM TEXHOJOTUM 00yueHU. B ¢Bs3M ¢ 5THUM,
ooyueHue B BY3e BkiIrouaeT B ce0s JIBe, MPAKTUUECKHA OJUHAKOBEIC IO O0BEMY U
B3aUMOBJIMSHUIO YACTH — IIpOILiecca O0yUEHHUS U ITpoliecca caMoodyueHus. [1osTomy
CPC nomxna ctath 3 (peKTUBHON U 1IeJICHAIIPABICHHON pabOTON CTY/ICHTA.

K coBpeMeHHOMY CHELUATUCTY OOIISCTBO MPEABABISICT JOCTATOYHO
[MUPOKUM MIEPEUCHb TPCOOBAHUN, CPEIU KOTOPEIX HEMAIOBAKHOE 3HAUCHUE UMECT
HAJIUYHE Y BBIITYCKHUKOB OMPEe/ICHHBIX CIIOCOOHOCTEN U YMEHHUS CAMOCTOSTEIIEHO
TOOBIBATH 3HAHUS M3 PA3JIMYHBIX MCTOYHHUKOB, CUCTEMATHU3UPOBATH MOJYUYCHHYIO
MH(GOPMAIIMIO,  JIaBaTh  OICHKY  KOHKPCTHOM  (DMHAHCOBOM  CHTYAIlUH.
dopMUpOBAHKE TAKOrO YMEHHUS IMIPOUCXOJUT B TEUCHHUE BCErO Mmepuoja 00ydeHUs
Yepe3 y4aCTUE CTYJICHTOB B MPAKTUYCCKUX 3AHATUSX, BBIITOJHECHUE KOHTPOJIBHBIX
3aJJaHUI M TECTOB, HAITMCAHNE KYPCOBBIX U BBITYCKHBIX KBATHM(PUKAIIMOHHEIX Pa0oT.
[Ipu 3TOM camocTosTEnBEHAS pabOTAa CTY/ICHTOB UIpaeT PEIIANOIIYIO POJIb B XOJIE
BCETO YU4EOHOrO ImpoIiecca.

Benymas nens opranmsamuu v ocymectBieHus CPC pgomxHa coBmazars ¢
HETBI0 ORQYYRHIASIVICHTa — MOATOTOBKOM CIIEIMAINCTa U 0aKajaBpa ¢ BHICIIMM

ANEKTPOHHOW NOAMUCHIO
cermbo@pasoBATHIEtES R Ipreropramsaniny CPC Ba)XHBIM M HEOOXOJUMBIM YCIOBHEM

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHopoBHa

CTAHOBATCS (POPMHUPOBAHKUEC YMEHUS CAMOCTOATEIILHON pabOTHI 1T TPHOOpETEHUS
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3HAHWUM, HABBIKOB W BO3MOXHOCTH OpraHu3anud Yy4yeOHOM M HAay4dHOMU
TIEATCIILHOCTH.

dDopMBEI  CAMOCTOATEABHOM  PabOTBEI  CTYJEHTOB  pPa3HOOOpa3Hel. B
COOTBETCTBUH C pa0OUEH IIPOrpaMMOM JIUCIIUILIMHEL IIPEIYCMOTPEHBI CIICTYHOIIUE
BHMJIBEI CAMOCTOSTCIIBHOU pa0OTHI CTY/ICHTA:

- CAMOCTOSITEJILHOE U3YYE€HUE JINTEPATYPHI;

- CAMOCTOSITEJILHOE PEIICHUE 3a]1a4;

- BBIITIOJTHEHME KYyPCOBOTO ITPOECKTA.

Ienvs camocmoamenvHozo u3yueHus Jjumepamypsl — CaAMOCTOSTEIBHOC
OBJIAJICHUEC 3HAHUSIMH, OMBITOM HCCIICAOBATEIECKOU JEATCIEHOCTH.

3adauamu caMOCTOITEIBHOIO U3YUYEHUS TUTEPATYPhI SABJISHOTCS:

® yT‘JI}’ﬁJIEHﬂﬂ 1 paCIINPCHUC TCOPCTHUYCCKHUX BHHHHﬁ;

o ¢GOopMHUpOBaHHE YMEHHII HCIIOIBE30BATh HOPMATHBHYIO, ITPABOBYIO,
CIIPABOYHYIO JJIOKYMEHTALIMIO M CIICLIUANIBHYIO JINTEPATYPY;

o Pa3BUTHUE ITO3HABATENILHEIX CIIOCOOHOCTEH M AKTUBHOCTH CTYJICHTOB.

Iens CaAMOCMOAMENbHO20  PEUICHUA 3a0au - OBJIAJICHHE
Npo(PeCCUOHAIBHEIMA YMEHUSMHA W HABBIKAMH JICATCIABHOCTH II0 IIPOQHIIIO
OyyIieH JeATCIABHOCTH.

3adauamu caMOCTOSITEIBHOIO PEIICHUS 3a/]a4 SBJISHOTCA:

° CHCTEMATHU3AIIMS U 3aKPEILICHUE MOTYUYCHHEIX TCOPETHYECKUX 3HAHUU

M MPAKTUYECKNX YMEHHUM CTYJCHTOB;

o (GOpMUpPOBaHNE CAMOCTOSTSIBHOCTH MEIIUICHUS, CIIOCOOHOCTEH K
CAMOPAa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO U CAMOPECATH3AINH;

o Pa3BUTHE UCCIICTOBATEIILCKUX YMEHHUH.

Henvro camocmosmenvHoz0 6bLINOJIHEHUA KOHMPOJIbHOU padomsl 1O
JTUCLMIIJINHE SABJISICTCS OBJIAJICHUE GyHTaMEHTAILHEIMHA 3HAHUSMU,

HpD(bECCHGHHﬂLHLIMH YMCHHAMH W HABBIKAMHW JCATCIBHOCTH IIO HpU(bH.]IID,

Dﬂhﬂﬂ%nmgm%(iﬂeﬂDEHTE:JILCKDﬁ NEATCIBHOCTH.

Cepmudomkatr: 2C0Q0Q0043ESABBB952205E 7/BAS00060000043E -
Bnageney: e YAMMTAHEOT0 BUJIA CAMOCTOSTEIRHOU PA0OTHI CTY/ICHTA SBIIFOTCS:
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® CHUCTCMATU3AI A U 3aKPCINJICHUC ITOJIYUYCHHBIX TCOPCTHUYCCKHUX 3HAHUU

M IIPAKTUYECKUX YMEHHUM CTYCHTOB;
o YIIIyOJIeHUE U paCIIMPEHUE TCOPETUYECKUX 3HAHUM;

o GOopMHUpOBaHHE YMEHHI HCIIOIBE30BATh HOPMATHBHYIO, ITPABOBYIO,

CIIPABOYHYIO JOKYMCHTAIHWKO M CIICHHHAJIBEHYH JIMTCPATYPY,

® PAa3BHUTHUC TTIO3HABATCIIBHBIX CIIOCOOHOCTEN U AKTHUBHOCTH CTYJCHTOB:
TBDp‘IECKDﬁ HMHHUILIUATHUBEIL, CAMOCTOATCIBHOCTH, OTBCTCTBCHHOCTH H

OpPIraHHU30BAHHOCTH,

o (GOpMUpPOBaHNE CAMOCTOSTSIBHOCTH MEIIUICHUS, CIIOCOOHOCTEH K

CAMOpPA3BHUTUHO, CAMOCOBCPIICHCTBOBAHHNIO U CAMOPCAJIN3dIIHH,
® Pa3BUTHUC UCCIICTOBATCIILCKHUX yMEHHﬁ,

o HCIIOJIE30BAHHUC MATCPHAJIA, CﬂﬁpﬁHHDFD M TIOJIYYCHHOI'O B XOJIC
CAMOCTOATCIBbHBIX 3aHATHU Ha CCMHHApPAX, HAd IIPAKTHYCCKHX H HﬂﬁﬂpﬁTDthﬂi

3AHSATUSX, IPU HAITUCAHUM KYPCOBOU paOOTHI.

B pesymerare OCBOEHMA OUCHUILINHBL (POPMHPYIOTCA CAEAYIONIUM IEPEUYEHb IIAHMPYEMBIX
pe3ynpTaTOB OOyUEHHMA IO OUCIUNIIMHE, COOTHECEHHBIX C MJIAHUPYEMEBEIMHM Pe3yIbTaTaMu

OCBOECHMS 00pa30BATEILHON IPOTPAMMEL:

[Inanupyemeie pe3yabTaTsl
00y4eHMsA MO TUCIUILUTHHE

Kox, popmymipoBka Kox, popmympoBka (MOmyImIO),
KOMITETEHITMH MHAUKATOPA XAPAKTEPUIYIOTIHE STAMEI
(popMupoBaHUA

KOMIIETEHIUH, THIUKATOPOB
3HATH: - TEXHOJIOTUM y4€Ta
3JIEKTPOSHEPTrUH;
HA3HAUEHUE, BUJIBI U
¢yakmm cucrem ACKY3
YMeTs: yCTaHABIUBATE
OOIIHOCT U Pa3TUIUA
CUCTEM BIEKTPOIHEPTETUKU U
IPUMEHAEMOTO
000pPyIOBAHUA C LETBIO
(popMUpOBAHUA YCIOBUH IS
HOHUMAHWA ITYTEN
YHEProcoOepexeHus u

JOKYMEHT MNMOANCcAH [TOBBIIIICHH A

SNEKTPOHHOW NOAMNUCHLIO
CEPTll mkar: 2C0000043ESABEBO952205E7BAS000600Q0043E BHEPFDQq)q)EKTHBHﬂCTH.

neu; llleGayxoea TaTeAaHa ANekcaHapoBHa BHH,I[E‘TB: HABBEIKdAMH
00eCreyeHns mapaMeTpoB

NU/1-4nk2 lemoncTpupyer
NOHUMAHHE MTPUHIUIIOB
(PYHKIMOHUPOBAHUS PEIHKOB
YIEKTPUUECKON YHEPTUH U
MOTIIHOCTH, PBIHKA

(I1K-2) CHCTEMHBIX YCIyT

Cnoco0en aHanmu3npoBaTh
PEKUMEBI pa0OTEI 00BEKTOB
CHCTEM SJIEKTPOCHAOKEHUA

Bnan
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pPEKNMa CUCTEMEI
HIEKTPOCHAOKEHUA 00BEKTA

Kon OOrpeM 4acoB, B TOM UHCJIE
eami3 HNTorosrrmit
P em&ﬁy Bun neareasHOCTH TPOIYKT Cpencrea u cPe KGH;; «H | Beero
KOMIIET CTYIEHTOB CaMOCTOATENh TEEHDHDT pabora c
. OLICHKH
CHIIUH HOU padOTEI Mpero1aBa
TeJIEM
4 cemecTp
CaMOCTOSTEIEHO Koucoekr CobOecenoBanue 6,795 0,755 7.55
€ U3yUEeHUE
J'[HTEPHT}’pLI
[lonroroBka k Koucnekr CoOecenoBanue 2,43 0,27 2,7
HpHI{THIIE‘CI{HM
3AHATUAM
IK-2 [ToArOTOBKA K Oruer CoGecemoBanme | 3,645 0,405 4,05
1abopaTopHBIM
3AHATUAM
KoutpoapHas Otuer CobecenoBanue 9 | 10
pabora
[TonroToBka k Koucnekr CoOecenoBanue 2,43 0,27 2,7
JICKIHAM
Htoro 3a 4 cemecTp 24,3 2,7 27
4 cemecTp
CaMOCTOATEIEHO Koucmoekr CobecemoBanue
€ U3yUEeHne 70,92 7.88 78.8
JIUTEPATYPEI
[TogroroBka K Koucmoexkr CobecemoBanue
OPAKTUUYECKUM 0.54 0.06 0.6
3AHATHAM
[ToaroroBka K OTtuet CoOecemoBanue
mabopaTopHEIM 0,81 0,09 0.9
3AHATHAM
KonrpomsHas Oruer ColecenoBanue 9 ’ 10
pabora
[ToaroroBka K KoHCcmekT CobecenoBanue 0.405 0.045 0.45
JIEKITHAM
Hroro 4 cemectp 81,675 9,075 90,75
KoHTpoJibHbIE TOYKH H BH/IbI 0TYEeTHOCTH 10 HHM
No Bun nesarensHOCTH CTYOEHTOB Cpoku KommuecTBo
IT/T1 BEITTOJTHEHW S OauI0B
OOKYMEHT “ﬂDﬂHHGﬂI:I - 4 EEMEETD
Ceprucuilar:] *EEGGIGEE&%%%@%E%@%DM%Z 6 Henens 25
Bnanene: 7 Webspdipaferipdeeroersaiaatie No 5 10 senensa 15
3. [TpakTrueckoe 3anstue No 7 16 nengens 15

Nencteutened: ¢ 19.08.2022 no 19.08.2023

71




Htoro 3a 4 cemecTp S5

HToro 55

MaxkcnManbHO BO3MOKHBIM 04t 3a BECh TEKYIIUN KOHTPOIE MakCuManbHO BO3MOKHBIH
Oanm 3a BECh TEKYNIMM KOHTPOJIL VCTAHABAMBAETCA paBHBIM 55. Tekymiee KOHTPOIBHOE
MEpPOINPUATHE CUMTAETCA CHAHHBIM, €CJIM CTYAEHT noayumna 3a Hero He wmeHee 60% ot
YCTAHOBIEHHOTO [JIA OTOT0 KOHTPOJSA MAKCUMAIbHOTO Oamma. PeurtunroBern Oamm,
BBICTABJIEMBIM CTYAEHTY 3a TEKYNIEE KOHTPOJHLHOE MEPONPHUATHE, CIAHHOE CTYIEHTOM B

yCTAHOBJIEHHBIE TPA(PUKOM KOHTPOJIBHBIX MEPOHPUATHN CpPOKH, OIPENENSETCA CIEOYIONINM

obpazom:
YPOBEHB BEIMOJHEHNA KOHTPOJIBHOTO PerirrnHrossm 0amwi (B % 0T MaKCUMAJIBHOTO
3a0aHuAg Oanyia 3a KOHTPOJIBHOE 33a1aHHE)
OTmYHEIN 100
Xopommuit 80
VY 1OBIE€TBOPUTEITBEHEII 60
HeynoBnerBopuTenbsHEIN 0

MeToanyeckHue PEKOMEHIAIHHA 0 H3IYUYCHHID TCOPETHYECKOI'0O MaTepHaJia

CamocroaTenpHas paboTa CTyOEHTA HAYWHAETCSA C BHUMATEIBHOTO O3HAKOMIIEHUS C
COOEpKaHUEM YyueOHOr0 Kypca.

M3yuenne kaxaou TEMEL CIEIYET HAYMHATE C BHUMATEIBHOI O 03HAKOMIIEHUA C HAbOpoM
BOITPOCOB. OHM OPHEHTHPYIOT CTYAEHTA, MOKA3BIBAIOT, UTO OH NOJIKEH 3HATH IT0 JAHHOM TEME.
Bonpocer TemMbl kak OBl HAKITAABIBAIOTCS HA COOTBETCTBYIONIYIO IIaBY M30pAaHHOT0 yUeOHMKA WITH
yueOHoro mocoOus. B urtore momkHO OBITE SICHBIM, KAKHE BOMPOCH TEMBI YUeOHOTO Kypca U C
KAKOM TJIyOMHOM pPAaCKpHITEI B KOHKPETHOM YUu€OHOM MaTepuane, a Kakue BOOOme OMymiEHBHL.
Tpebyercs TBOpUECKOE OTHOMIEHUE U K CAMOMY COIEPKAHUIO TH CIIUTLINHEL.

Bompocsl, cocrapigonife ee coaepxanue, 00IagarT pa3HoN CTENEHBI0 BAKHOCTH. ECTE
BOMIPOCEI, BBITOJHAIONINE (DYHKIWIO JIOTUUECKOW CBA3KHM CONEPKAHUSA TEMBI U BCETO Kypca,
MMEIOTCS BONPOCH! OIMMCATENBHOTO WIM PAa3bACHUTENBHOTO XAPAKTEPA, 4 TAKKE UCTOPHIECKOTO
SKCKypca B 001acTe M3ydaemMOM AUCIUIIIMHEL. BCe 5T BOONPOCE HE COCTABIAKOT CYTH MOH:A-
TAMHOTO, KOHIIENTYAJIBHOTO COIEPKAHUA TEMEI, HO HEOOXOIUMEI I HEIOCTHOTO BOCHPUATHA
M3y4aeMBIX Opo0IIeMm.

M3yuaemas mucnmiuimHa MMEET CBOM KAaTErOPHAIBLHO-MOHATHUUHEIN anmmapar. Haydansere

MOHATUA — O3TO Ta 0a3d, HA KOTOPOM CTPOUTCA Kaxnad Hayka. [lonatna — y310BEIE, OOPHEIE

OOKYMEHT Uﬂﬂﬂ NCAH
. INEKTPOHHOW NOANMWUCEHKD )
Cepv d}H;';[{I{Z%OﬁEgEEL%EgQE{EE g jﬁ&o& D&’ﬂ%&@gﬂ 0 MO3HAHHMA, JOTHUCCKHC CT}’H CHHM1 OBHMKCHHA B }”—I E‘ﬁ c OT
Bnaneneu: lleGayxoea TateAHa AnekcaHgpoBHa

OPOCTOT0 K CJIOKHOMY, OT ABJICHHUS K CYITHOCTU. be3 sCHOTr0 mOHMMAaHuA NOHATHH yueda KpaiHe

NeicrandshEP Y ITACTLM, dole ACP KAHHC ITPHO Gp E‘TE‘H]—]?::?( 3HAHUH CTAHOBHUTCH TYCKJIBIM, PACIUIBIBUHATEIM.



CTyneHT JO0KEH HOHUMAThB, 4TO CAMOCTOATENLHOE OBIAJECHUE 3HAHUAMM SBIIACTCA
TJIABHBEIM, ONPENCIAIONINM. BeICIas mKoaa co3aaeT A1 3TOro HE00X0JUMBIE YCIOBUS, TOMOTAET
Oynymiemy BBICOKOKBATH (PUITUPOBAHHOMY CHEUATUCTY OBJIAJIETh TEXHOIOTUEHN
CaMOCTOAT €JIbBHOTO MMPOW3BOICTBA 3HAHUM.

B camocroAaTemsHOM padoTe€ CTyAeHTaM MPUXOOUTCA UCIIOJIB30BATE JIUTEPATYPY
pa3MMUHBIX BUOOB: MEPBOMCTOYHUKH, MOHOTpauu, HayuHele COOpPHHMKHM, XPECTOMATHH,
yueOHMKHN, yueOHbIe mocoOusa, xkypHanel U ap. M3yueHuwe kypca mpenmonaraer 3HAKOMCTBO
CTYIEHTOB C OOMpmMM OOBEMOM HAYYHOM M Y4EOHOM JIUTEPATYPHI, YTO, B CBOIO OYEPENB,
MOPOKIAET HEOOXOOUMOCTE BEIPAOOTKM Yy HHMX pPalMOHAILHO-KPUTHUECKOTO MNOOXO0OA K
MU3yJa€MBIM UCTOUHHKAM.

UTtoOBI HE «YTOHYTBE» B OTPOMHOM OOBEME PEKOMEHIOBAHHBIX €My UISI M3YUEHUS
UCTOYHUKOB, CTYAEHT, MPEKIAE BCETO, MOJIKEH HAYUWUTHCA HNPABWIBRHO MX 4duTaTh. [IpaBuisHOE
UTEHUE PEKOMEHJOBAHHBIX HCTOYHHUKOB IPEINOIATAET CIET0BAHUE HECKOIbKIM HECIIOKHBIM, HO
BECHMA MOJIE3HEIM MPABUIAM.

[IpenBapurensHBINT MPOCMOTP KHUTH BKIIOYAET O3HAKOMIIEHWE C TUTYJIBHEIM JHMCTOM
KHUTH, AHHOTAIMEH, NPEOUCIOBHUEM, OriaBiacHueM. [Ipm o3HakOMIeHmu ¢ OTJIaBIECHHEM
HEO0OXOIMMO BBIAEIUTE PA3IENbl, TJIABEL, Taparpadsl, OpeacTaBIAIONINE LI BAC MHTEPEC, OETIIo
UX MPOCMOTPETh, HAWUTH MECTd, OTHOCAIMMECS K TeMe (a03aupl, CTpaHulBl, maparpadsr), u
MO3HAKOMUTLCA C HUMH B O0IIMX yepTax.

HayuHnsre n3nanusa COMmpoOBOKIAIOTCA PA3IMYHEIMU BCIOMOTATEMEHBIMI MATEPHATIAMHA —
HAYYHBIM aIlIapaTromM, HOSTOMY BAXKHO 3HATH, U3 KAKUX OCHOBHBIX 3JIEMEHTOB OH COCTOUT, KAKOBEI
€ro (pyHKIIMH.

3HAKOMCTBO C KHUIOM JIy4II€ BCETO HAYMHATL C M3YUCHUSA AHHOTALIMM — KPATKOU
XapaKTEPUCTUKN KHUTH, PACKPBIBAIONIEN €€ CONEPKAHNE, HIEHHYIO, TEMATHUIECKYIO U KAHPOBYIO
HAIIPABJIECHHOCTh, CBENEHHWA 00 aBTOpE, HA3HAUYEHWE M APYIHE€ OCOOEHHOCTH. AHHOTAIUA
TOMOTAET COCTABUTE MPEABAPUTENBLHOE MHEHHUE O KHUTE.

['my0ke mOHATE COmepikaHne KHUTH MTO3BOJIAIOT BCTYIMUTENLHASA CTATES, B KOTOPOM JAETCS
OIIEHKA COAEPKaHWA KHUTH, 3aTPArMBAEMOM B HEM MPOOIEMATHKH, COOEPKUTCI UHPOopMau O
KU3HEHHOM W TBOPUYECKOM Ouorpauu aBTOpa, BBICKA3BIBAIOTCS ITOJIEMHUYECKHE 3aMEYaHUS,
Pa3BACHAIOTCA OTAENBHBIE ITOJIOKEHUS KHUTH, TAIOTCA KOMMEHTApuu M T.0. Bor mouemy
3HAKOMCTBO C BCTYITUTEILHOU CTATHEN MTPEACTABIAETCA OUEHb BAKHBIM: OHO MOMOTAET CTYAEHTY

COPHUEHTUPOBATLECSA B TEKCTE padOTHI, 0OpATUTE BHUMAHWE HA €€ HAMOOIEE I[EHHBIE U BAKHEIE

NOKYMEHT NOANMCAH
Pa3aCiblynekTPOHHOW MOAMUCHIO

Ceptvdmkar:  2C0PQ0043E9ABBBI52205E7BA500060000043E
Branenew:  IeodyQHs HE LI, COAGMCTBYET 3HAKOMCTBO C OTJIABJICHUEM, IIPEAUCIOBUEM, ITOCIECIOBUEM.

BECBMH [MOJE3HEIMHA JDJIEMCHTAMM HH}"IHDFD HHHHPHTH ABIAKOTCA CHOCKH, I{DNME‘HTHPHH,
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TAOIUIIBL, TPA(PUKH, CITUCKH JIUTEPATYPEL. OHU HE TOIBKO WLTHOCTPUPYIOT OTAEIBHBIE TTOJIO KEHH A
KHUTH WM CTATBH, HO M CaMU N0 Ce0€ ABJIAIOTCA NOMOJHUTENBHEIM HCTOYHMKOM HMH(POpMaIUn
IJI UMTATENA.

Ecnu uurarens 3aMHTEpecoBana Kakasf-TO BBICKA3aHHAA aBTOPOM MBICIIb, HE HAIIEIIIAA
MOAPOOHOTO OCBENIEHUA B JAHHOM HCTOYHHMKE, OH MOKET OOpaTUThCA K TEKCTY MCTOYHHKA,
YIIOMUHAEMOT0 B CHOCKE, TM0O0 K UCTOYHUKY, KOTOPEIM OH MOJKET HANTH B CITUCKE JIMTEPATYPHIL,
PEKOMEHIOBAHHOM aBTOPOM IS CAMOCTOATENBHOI O U3YICHUA.

CymecTByeT HECKOIBKO (POPM BEIEHNA 3ATTUCEN:

— TIaH (MPOCTOM U Pa3BEPHYTHIN) — HaMOOonIee Kparkas (popma 3amicu NpoYUTAHHOTO,
mpencrasjiaonias co00M nepedeHb BOMPOCOB, PACCMATPHUBAEMBIX B KHHUIE€ WM CTATHE.
PasBepuyTerii mmaH mpencraBmser cobou Oomee moapoOHYIO 3amucCh MOPOUYUTAHHOTO, C
JeTann3auuen OTAEIBHEIX HOJ0KEHUH U BEIBOJOB, € BRIIMMMCKOW LIMTAT, CTATUCTUIECKUX JAHHBIX
u T.0. Pa3BepHyTeIl IIaH — HEOLEHUMBIM ITOMONIIHUK HOPU BEICTYIUIEHUM C JOKI4Z0M HA
KOHKPETHYIO TEMY HA CEMHHAPE, KOH(PepeHImu;

— TE3UCBl — KPAaTKO C(POPMYITUPOBAHHEIE ITOJIOKEHNUA, OCHOBHBIE MOJOKEHUSI KHUTH,
craTbu. Kak mpaBmiio, TE3UCH COCTABIAIOTCSA MOCHE MPEABAPUTENBHOTO 3HAKOMCTBA C TEKCTOM
MCTOYHUKA, IPU €ro MOBTOPHOM INpodTeHUr. OHM MOMOTA0T 3aMOMHUTE U CUCTEMATHU3UPOBATH
WH(O pMAIHIO.

CocraBiieHHE KOHCIIEKTOB

bompuryto pone B YCBOEHHM M MOBTOPEHWM HNPOMAEHHOTO MATEPHANA UTPAET XOPOMIMNU
KOHCIIEKT, CONEP/KANIA OCHOBHBIE HIEH ITPOUYUTAHHOTO B YI€OHMKE U YCIIBIILIAHHOTO B JIEKIIHH.
KoHCcnekT — 3T0, Mo CymeCTBY, HAOPOCOK, PA3BEPHYTEHIM IUIAH CBA3HOTO PACCKAa3a MO OCHOBHBEIM
BOIIPOCAM TEMEL.

B kako#i-To Mepe KOHCHEKT paccuuTaH (B 3aBUCMMOCTH OT WHIUBUIYATbHBIX
O0CODEHHOCTEN CTYOEHTA) HE TOJBKO HA HWHTEIUIEKTYATBHYI0O W SMOIMOHAIBHYIO, HO WU HA
3PUTEIBHYI0 HAMATh, NMPUYEM TEKCT KOHCIIEKTAa HEPEIKO ACCOLMUPYETCS €ImE M C TEKCTOM
yueOHMKAa WIM 3a0uchio Jekiuu. [losToMy merde 3amoMHMHAETCSA COAEPKAHME KOHCHEKTOB,
HAIMMCAHHEIX Pa300pUHBO, C MOJUEPKUBAHUEM WIM BBIOEICHUEM PA3PAOKON KIIFOYEBBEIX CJIOB U
(ppa3s.

CaMOCTOATEIEHO M3YUYEHHBIE TEMBI NPEIOCTABILAIOTCA IpenoaaBarento B (opme
KOHCITEKTA, M0 KOTOPOMY NPOUCXOOUT codecemoBanue. Teopetunaeckue TEMBI Kypca (OTAEIbHBIE

BﬂHpﬂCLI), BBIHOCHMBIC Hd CAMOCTOATCIIEHOC U3YVUCHHUEC, MPCOACTABJICHEI HHUKC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa MEKE@MPDHBHI}[E TOYKH H BH,HI}[ OTYHETHOCTH 110 HUM
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B pamMkax peMTHMHIOBOM CHCTEMBI YCIEBAEMOCTH CTYJACHTOB MO KaXJIOM
JUCLUIUIMHE OLICHUBACTCS B XOJ€ TEKYILIEr0 KOHTPOJIS U IIPOMEKYTOUHOM

dTTCCTALIUH.

[Ipy npoBegeHMM TEKYILIErO0 KOHTPOJIS PEUTUHIOBAS OILCHKA 3HAHUU

CTY/ICHTA OL[CHUBACTCS CIICIYIOIIUM 00pa30OM:

No Buj nesTeIbHOCTH CTY/ICHTOB Cpoxku Konuugect
/o BBEITIOJIHEHUS | BOOAJIIIOB
4 cemecTp

4. | Ilpaktnueckoe 3ausTue Ne 3 6 Heens 25
5. | JIaboparoproe 3ansaTie No 3 10 menens 15
6. | IIpakTnueckoe 3ausTae No 8 16 Hemens 15

HToro 3a 4 cemecTp S35
HUToro 55

MakcuManbHO  BO3MOXHBIM  0amn 3@ BeCh  TEKYIIUHA  KOHTPOJb
yCTAHABIIMBACTCA PABHBIM 5. Tekyllee KOHTPOJIBLHOE MEPOIPHATHE CUUTACTCS
CIAHHBIM, €CJIM CTYJSHT MOJIYy4uiI 3a Hero He meHee 60% OT yCTaHOBJIGHHOTO JIJIS
3TOTO KOHTPOJISI MAKCHUMAJIBLHOTO Oajia. PeWTHMHrOBBIM 0aiil, BBICTABIISICMEIM
CTYJICHTY 3a TEKYIIeE KOHTPOJILHOE MEPONPUSATHUE, CHAHHOE CTYJIEHTOM B

YCTAHOBJICHHBIC TPa(PUKOM KOHTPOJBHBIX MEPOIPUITHIL CPOKH, OMpPEeIseTC

CICIYIOIIIUM 00pa3oM:

PeiTuHroBeni 60ana (B % OT
Y pOBEHB BBIITOIHEHUS KOHTPOJIBLHOTO
MAaKCHMAJIbHOTO 0anjaa 3a KOHTPOJIILHOE
3a]aHUs
3aJAHUC)
OTIUYHBIN 100
XOPpOIIMH 30
Y TOBJIETBOPUTEILHEIN 60
HeynoBneTBOpUTENBHEIN 0

MeToaHueckHe PECKOMCHAAIIHH IO H3YUYCHHIO TCOPETHUCCKOTO

MaTcpHaJjia

Qﬁgm paboTa CTyJE€HTa HAYHWHACTCA C BHUMATEIBHOIO

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
Branend3 HAKOMHEOHMSE CCOIEPIKAHIECM YUCOHOTO Kypca.
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N3yuyeHue kax o TeMbI ClIeIyeT HAUMHATL C BHUMATEIIEHOTO O3HAKOMIICHUS
¢ HaOOpOM BOIPOCOB. OHU OPUESHTUPYIOT CTY/I€HTA, TOKA3LIBAKOT, YTO OH JOJDKCH
3HATH 110 JIaHHOM TeMe. Bomnpocel TeMbl Kak OBl  HAKIaJbIBAIOTCS HA
COOTBETCTBYIOIIYIO I'IABY M30pAHHOI0 y4eOHMKA UM y4eOHOro rmocoous. B urore
TOJDKHO OBITH SICHBIM, KAKHE BOIIPOCHI TEMBI YUCOHOTO Kypca U ¢ KAKOW IIyOMHOM
PACKPBITEL B KOHKPETHOM Yy4Ye€OHOM MaTepualie, a Kakue BOOOIIE OIYyIIECHEI
TpebyeTcs TBOPUECKOE OTHOIIIEHUE U K CAMOMY COJIEPKAHUIO JJUCLIMILUIUHEL.

Bonpocel, cocTaBnsionye €€ cojaepikaHue, 00J1aal0T PA3HOM CTEICHBIO
Ba)XKHOCTU. EcCTh BOIpOCEI, BEBEIMONMHSMONINE (YHKIHIO JOTHYECKOM CBS3KHU
COJICP)KAHUS TEMBlI M BCErO0 Kypca, MMCIOTCS BOMNPOCHE OMHUCATEIEHOIO WIIH
PA3BACHUTEIILHOTO XapakTepa, a TAaKKEe MCTOPUYECKOrO HKCKypca B 00IACTh
M3y4yaeMOM JJUCLMILIMHEL. Bce 3TH BONMPOCHI HE COCTABJISIOT CYTH ITOHS-THHHOTO,
KOHIICOTYAJbHOTO COACPKAHHS TEMBI, HO HEOOXOIMMEI IS II€JTOCTHOTO
BOCIPHUATHSI U3yUaeMBIX IIPOOJIEM.

N3yuaemass JUCLUIIMHA UMEET CBOM KATETOPHATIBHO-MIOHITUUHBIN anmapar.
Hayunble mOHSATHS — 3TO Ta 0a3a, HA KOTOPOU CTPOUTCS Kakaas Hayka. [lonsTus
— Y3JI0BBIE, OIIOPHBLIC ITYHKTHI KAK HAY4YHOrO, TaK MU Y4YCOHOrO ITO3HAHMS,
JTOTUYECKHUE CTYNCHU JBHIKCHUA B ydeO€ OT MPOCTOIO K CIO0KHOMY, OT SIBJICHHUSA K
CYIIHOCTH. be3 SCHOro mnoHMMaHHs MOHSTHM ydeOa KpauHe 3aTpyJaHseTCs, a
COJICp)KaHUE MPUOOPETECHHBIX 3HAHUM CTAHOBUTCS TYCKJIBIM, PACILIEIBUATEIM.

CTyJIEHT JOJDKEH IOHMMATh, YTO CAMOCTOSTECIBHOEC OBJIAJICHHUE 3HAHUSIMU
SBJSICTCS TJIABHBIM, OINpeeastoimuM. Breicias mikoma co3gaeT s 3TOro
HCOOXOMMEIC YCIIOBHS, IIOMOTAeT OYAyIIEMy BBICOKOKBATH(DUIIMPOBAHHOMY
CIICLIMATIUCTY OBIAJIETh TEXHOJOTHEN CAMOCTOSTEIBHOTO IIPOU3BOJICTBA 3HAHU .

B camocTosTenbHOM padOTE CTyJAEHTAM IIPUXOJUTCS HCHOJIL30BATH
TUTEPATYPY PA3IUYHBIX BHAOB: IICPBOMCTOYHHUKH, MOHOTpadHUH, HAYYHEIC
COOPHUKH, XpPECTOMATHH, YUCOHMKH, yUdeOHEIE ITOCOOUS, )KYpHAJKLI U Jip. M3yueHue
Kypca TREHHQHATAET, SHAKOMCTBO CTY/IEHTOB C OOJLIIMM OOBEMOM HAyYHOU H

SNEKTPOHHOW NognMcbio
CEW“J}FIIE@@?W%%&W@@%MWE@WSE B CBOK O4epe/lb, MNOPOXKIACT HEOOXOIUMOCTH
dibHHE

Bnaneneu: llleGayxoea eKkcaHipoBHa
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BRIPAOOTKH Y HHUX PALMOHAJIBHO-KPUTUYECKOrO IIOAXOJa K HM3y4aeMBIM
MCTOUYHHUKAM.

YUTOOBI HE «YTOHYTB» B OTPOMHOM OOBEME PEKOMEHIOBAHHBIX €MY JIJIS
M3YUYCHMS UCTOYHUKOB, CTYJICHT, IIPEXKJC BCErO, JOJDKECH HAYUUThCS IIPABUWIBHO MX
yuTaTh. l[IpaBUIBHOEC UYTECHHE PEKOMEHJOBAHHBIX WCTOYHHMKOB IIPEAMOJIATACT
CII€JOBAHHUE HECKOJBbKHUM HECJIOKHBIM, HO BECbMAa MOJIE3HBIM ITPABUIIAM.

[IpenBapuTenbHEIA IPOCMOTP KHUTH BKIHOUACT O3HAKOMIICHUE C TUTYJIBHBIM
JTUCTOM KHUTH, AHHOTAILIUEH, IPEeIUCIOBUEM, OornaBjacHuemM. [Ipu o3HakomaeHuu ¢
OTJIaBJICHHEM  HEOOXOJMMO  BBUICAWTHL  pa3jeibl, TIJaBbl, maparpadsl,
MPEACTABIAIONINEC 9 Bac HHTEpeC, OErno MX MNOpOCMOTPETh, HAWNTH MeECTa,
OTHOCSIIHECS K TeMe (a03a1sl, CTpaHUIIBI, ITaparpadbl), U ITIO3HAKOMHUTBCS ¢ HUMH B
OOIIMX YepTax.

HayuyHble wu3gaHuS COONPOBOXKIAIOTCA PA3JIUUYHBIMA BCIIOMOTATCIBHBIMHU
MaTepHaIaMH — HAYYHBIM aIllIapaToM, IIO3TOMY BaXKHO 3HATH, M3 KAKUX OCHOBHBIX
3JIECMCHTOB OH COCTOUT, KAKOBEI €ro (DYHKI[HH.

3HAKOMCTBO C KHUT'OM JIYYIII€ BCErO0 HAYMHATH C MU3YYCHHUS AHHOTAILUU —
KPAaTKOM XapaKTePUCTUKHW KHUTH, PACKPBIBAIOIICH €€ COJEpKaHUE, HJICHHYIO,
TEMATHUYCCKYIO U )XKAaHPOBYIO HAIIPABICHHOCTE, CBEJICHUA 00 aBTOpE, HA3HAUCHUE U
IPYTHUE OCOOCHHOCTH. AHHOTAIMS IOMOTA€T COCTABUTH IIPEIBAPUTEIbHOE MHEHHUE
O KHMTE.

['ny0xe MOHATH CONACPKAHHUE KHUTH IO3BOJIAIOT BCTYIMTEIbHAS CTAThS, B
KOTOPOU JaeTcs OLICHKA COIePIKaHUSI KHUTH, 3aTPAaruBacMoOr B HEH IIPOOIEMATHKH,
COMCP)KUTCA HH(GOpMAIMI O >XU3HCHHOH M TBOPUYCCKOM Omorpadum aBTOpA,
BBICKA3BIBAKOTCS MTOJIEMUYECKHE 3aMEUYaHUs, PA3BICHSIIOTCS OT/ICIIbHBIC ITOJIOKCHUS
KHUTH, JJAKOTCS KOMMEHTApUU U T.J. BOT moueMy 3HAKOMCTBO C BCTYIHMTEIbHOM
CTATBEM  MPEIACTABISICTCS OYEHb  BAXHBIM: OHO  TIOMOTA€T  CTYICHTY

COPUCHTHPOBATLECA B TCKCTC pﬂﬁﬂTLI, DﬁpﬂTHTL BHUMAaHHE Ha ec Hauboee [HCHHEIC

W BAJKHBIf Bk incan

3NEKTPOHHOW NOONWUCEIO
Ceprudurar: 2COIPOHESREBIPETPACONENCPBYET 3HAKOMCTBO C OTVIABJICHHEM, IIPEIUCIOBUEM,
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CHOCKH, KOMMCHTApHHU, TAOIHIIEI, TpaduKi, CIIUCKH JTUTepaTypbl. OHH HE TOJIBKO
MJLTFOCTPUPYIOT OTJICIbHBIC MOJIO)KEHUS KHUTH WU CTAaThH, HO U caMM MO cebe
SIBJITFOTCS JJOITOJTHUTEIBHEIM UCTOYHUKOM HH(MOPMAIIMH [T UUTATCIS.

Eciu uyuTarens 3auHTEpecOBAIA KAKAS-TO BBICKA3aHHAS ABTOPOM MBICTIb, HE
HaIe/Ias moapOOHOr0 OCBEIICHUS B JAHHOM HCTOYHHMKE, OH MOXKET OOpaTUTHLCS K
TEKCTY HCTOYHHKA, YIIOMHMHAEMOI'O B CHOCKE, JMOO K MCTOYHHKY, KOTOPBIN OH
MOXXET HAMTH B CIHCKE JIMTEPATypbl, PEKOMEHJOBAHHOM aBTOPOM JIJIsl
CAMOCTOSTCIIBHOTO U3YUYCHUSI.

CymecTByeT HECKOJIBKO (hOPM BEJICHUS 3AITHCEHA:

— 1mnaH (IpOCTOM M Pa3BEepHYTHIM) — Hauboee KpaTkas (GopMa 3aIucH
MIPOYUTAHHOTO, IIPEICTABIIIONIAS COOOH MepEeUYEHb BOIIPOCOB, PACCMATPUBAEMEIX B
KHMI'€ WM cTaTbe. Pa3BepHyThINM MJAH OPEACTABISICT cOOOM Oo0Jiee IMOAPOOHYIO
3AMMMCh MPOUYUTAHHOTO, C JCTATHU3AIUCH OTACIBHBIX ITOJOKCHUHM U BBIBOJOB, C
BBIITUCKON IIUTAT, CTATUCTUYECKMX JAHHBIX M T.[O. Pa3BepHyThIM IJIAH —
HEOL[CHUMBIM ITOMOII[HUK ITPH BBICTYILUICHUM C JOKJIAIOM HA KOHKPETHYIO TEMY Ha
ceMUHAape, KOH(pepeHIINH;

— TE3UCHl — KpaTko c(OPMYyITHPOBAHHEIC TIOMO)KCHUSA, OCHOBHBIC
MOJIO)KCHUS KHUTHM, cTaThbu. Kak mnpaBumO, TE3UCHI COCTABISIOTCS TOCIHE
MPEABAPUTEILHOTO 3HAKOMCTBA C TEKCTOM HCTOYHMKA, MPU €ro MOBTOPHOM
npouTeHnr. OHU TOMOTAOT 3aIIOMHUTE M CHCTEMATH3UPOBATE HH(OPMAIHIO.

CocTaBlIcHUE KOHCIIEKTOB

bonbIyI0 POIE B YCBOSHUM U ITIOBTOPEHUHU MPOHICHHOrO0 MaTepHuaia Urpaet
XOpOIINNA KOHCIIEKT, COJICP)KAIIUN OCHOBHBIC HJCH IIPOYMTAHHOIO B YUYCOHHUKE M
YCHBIIIAHHOTO B JeKIMU. KOHCIIEKT — 3T0, MO CYIIEeCTBY, HAOPOCOK, Pa3BEPHYTHIM
IIJIAaH CBSI3HOI'O paccKas3a 110 OCHOBHEIM BOIIPOCAM TEMBEI.

B Kakol-TO Mepe KOHCIIEKT PACCUYUTAH (B 3aBUCMMOCTH OT MHTUBUYAIBHEIX
OCOOEHHOCTEH CTYAECHTA) HE TOJIBKO HA MHTEIUICKTYAJbHY U SMOLIMOHAIBHYIO, HO
W Ha 3PULGIREYHHAMATE, IPUUYEM TEKCT KOHCIIEKTA HEPEJIKO aCCOLUUPYETCs €ILE

ANEKTPOHHOW NOONMCHLIO
CepvbpparC 2CPERETOMEEYRE G IR PPAFPE3anmuchio JIekuu. [losToMy nerdye 3amomMuHaETCs

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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COJICp)KaHME KOHCIIEKTOB, HAMHWCAHHBIX pa300puUMBO, C MNOJYCPKUBAHHEM WIIH
BEIJICIICHUEM Pa3psIKON KIIFOUEBEIX CIOB U (pas3.

CaMOCTOSTENBHO H3YYEHHBIC TEMBI IPEIOCTABIAIOTCS IIPEIIOIABATCIIO B
GopMe KOHCIIEKTa, IO KOTOPOMY IIPOMCXOJUT cobecemoBaHue. TeopeTHdeckue
TEMEI Kypca (OT/ICJIbHBIC BOIIPOCHI), BEIHOCUMBIC HA CAMOCTOSTECIBHOC M3YUCHHE,

IIPpCACTABJICHBI HUKC.

MeToanuyeckue yKa3aHUs 10 MOArOTOBKE K KOHTPOJILHOH padore

KonTponsnas paboTa — 3TO caMOCTOSITe/IbHAasE IIHCbMEHHas pabota
CTyJIeHTa, KOTopasi JOJI2KHA II0Ka3aTh He TOJIBKO ero BJaJieHue TeOpeTUYEeCKUM
MaTepHuaJioM, HO U IIPOJAEMOHCTPHUPOBATh NPAaKTUUECKHEe YMEHHUS IIPOBOJAUTH
pacyeTsl.

[{eau BEITTOTHEHUS:
. 3aKpelUTh MU CHUCTEMATHU3UPOBATh TeOpeTUUYeCKHe 3HaHUS U
[IpaKTUYECKUEe HAaBBIKU CTY/I€HTA;

. Hay4YUTb paboTaTh C JIATEPATYpOU — H3y4daTh, aHAJU3UPOBATH
HH(OpMAIIUIO U3 HAYYHBIX UCTOUHUKOB;

[Ipu BEIMOJTHEHUM PAOOTEI PEATU3YIOTCS CACIYIOIINE KOMIICTCHIIUM:

Kon DopMyIHpPOBKA
Cnoco0OcH AHATIM3UPOBATH PEIKUMBI paOOTEI CUCTEM
NIEKTPOCHAOKEHUS OOBEKTOB
[1K-2
NJ1-41x.» ObecrieunBaeT 3aJJaHHBIC TAPAMETPBI PEKHUMA CHUCTEMBI
HICKTPOCHAOKCHUS OOBEKTA
AOKYMEHT NOANMWUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeToauueckue YKa3aHHA M0 MOATOTOBKE K JK3AMCHY

N3yuenue nuciuininHel «3mMepeHnue U ydeT 3JIeKTPOIHEPTHUN» 3aBEPILACTCS
sk3aMeHOM. [10roToOBKa K 3K3aMeHY CIIOCOOCTBYET 3aKPEIUICHUIO, YITTYOICHUIO U
OOOOIICHNIO 3HAHUH, ITOTYYaeMBIX, B IIPOIIECCE OOYUCHHUS, 4 TAKIKE IIPUMCHCHHUIO
MX K PEIICHUIO MTPAKTUUECKUX 3a/]a4. | OTOBSCH K 9K3aMEHY, CTYJEHT JUKBUIUPYET
MMEIOIIMECS ITPOOEbl B 3HAHUAX, YIIYOJISIeT, CHCTEMATU3UPYET U YIIOPSIJOUNUBACT
cBoM 3HaHUA. Ha sk3aMeHe CTyIeHT JEeMOHCTPUPYET TO, YTO OH IIpHUOOpE] B
mpolecce 00ydeHUs MO0 KOHKPETHON YUeOHOM JUCLUIIIIMHE.

Ha xoHCcynpTanuu nepen 3K3aMEHOM CTYJICHTOB MO3HAKOMAT ¢ OCHOBHEIMU
TpeOOBAHMAMH, OTBETSAT HA BO3HUKIIME Y HUX BOMNpOCHL. [losTOMY mocemieHue
KOHCYJIBTAIUU 0053aTEIbHO.

[Ipu MOATrOTOBKE K 3K3aMEHY HEOOXOMMO HUCITOIB30BATE KOHCIICKTHI JICKIIUM
M0 JUCIHMIUIMHE, Y4YeOHMKHM M YydeOHBIe MmOCOOUS (M3 CIIMCKAa OCHOBHOM U
JTOTIOJIHUTEIBHOU JUTEPATYphl) WJIH KOHCHEKT JIUTEPATyphl, MPOUUTAHHOH IO
YKA3aHUIO MIPEIIOJABATENS B TCUCHHUE CEMECTPA.

Brauane cnenyer mpOCMOTPETh BECh MATEPHUAIL ITO CABAEMOM JUCILIUIIIINHE,
OTMETUTh [JIA ce€0s TpyAaHBIC BOMpOChl. OO043aTECIEHO B HHX pa3zo0paTtkcs. B
3AKJIIOUEHHUE eIl pa3 LeJIecO00pa3HO MOBTOPUTH OCHOBHEIE ITOJI0KCHUS.

Cucremaruueckas MOJITOTOBKA K 3aHSATHSAM B TEUCHHUE CEMECTPa ITO3BOJIUT

HCITIOJIB30BATE BPpCM: 3K3ﬁMEHﬁHHDHHDﬁ CCCCHH IJIA CUCTCMATHU3ALIHUH 3HAHUMH.

Bonpocs! K 3K3aMeHy

OpraHuzanuu ydyeTa 3JIEeKTPOIHEPTHUU

[IpaBuna yuera 3JIeKTpOIHEPTUU

Y4yeT aKTUBHOM 3JICKTPOIHEPTHUU HA SJIEKTPOCTAHIIHAAX

Y4eT aKTUBHOM 3JICKTPOIHEPTUH B HICKTPUUECKHUX CETAX

Y4yeT SIEKTpO3HEPrMHd W MONIIHOCTH B 3JIE€KTPOYCTAHOBKAX
noTpeOuTeIeH

0. joiSQHIPAAR OataHca SAEKTPUYECKON SHEPIUN HA DIEKTPOCTAHIUSX
NEKTP

/ le : VN
Ceptucmkar: 2C0 GﬂﬂdSEﬂmmﬁmﬂ@M@'HEﬁ JJICKTPAHCCKON SHCPTHH Hd ITOJACTAHIHAX H
BﬂaﬂEﬂ@-ETﬂﬁmﬂﬁmﬂpﬂrﬁ@ﬁﬁﬁa
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3. I'panuma  ©OamaHcOBOM  NOPMHAJICIKHOCTH CeTH (MIM  JAPYTruUX
YHEPrOYCTAHOBOK CYOBEKTOB YHEPIrOCUCTEMEI )

9. CyeTuyuK pacyeTHBIM (KOMMEPUYECKHM) 3JIEKTPOSHEPTHUHU (pacCUETHBIN
CUCTUMK)
10. Touka uamepeHUs SIEKTPOIHEPTUU

11. Touka yueTa 3JIeKTPOIHEPIrUU

12. Touka MOCTaBKU 3IECKTPOIHEPTUU

13. Touka KOMMEPUECKOI0 yUeTa ICKTPOIHEPTUHU

14. Tapud Ha IESKTPOIHEPTUIO OJHOCTABOYHEINA (OHOCTABOYHELIN Tapud)

15. Tapud Ha 3IEKTPO3HEPTUIO JBYXCTABOYHEIN (JIBYXCTABOYHEIN Tapud)

16. Tapud Ha SIEKTPOIHEPTHUIO IBYXCTABOUHO-TU(M(EepeHIIMPOBAHHEIHN 10
30HAM CYTOK (JIByXCTaBOYHO-H(P(PEPCHIMPOBAHHEIN Tapud)

1. Tapud Ha 3MeKTpO3HEPrUI0 (PUKCUPOBAHHEIHN, THU( (D epeHIITPOBAHHEBIH
10 30HaM BpeMeHH, ((PUKCUPOBAHHEBIA 30HHBIN Tapu(, 30HHBIN Tapud)

2. 30HEBI BpeMEHHBIC TaApU(HEBIC

3. PacueTHEII Tepro

4. KoHTpOnIbsHEIM epuoy] (IIEPUO/IHI)

J. Kakol [omycTHMEBEIM KJ4acC TOYHOCTH OIpPEIENCH [JII PAaCUYETHBIX
CUYCTUMKOB AKTUBHOU 3HEPTHUHU JJI51 HCOPOMEBIIIICHHEIX OpTaHUu3aIui’?

6. OcO00eHHOCTH y4eTa MEKCHUCTEMHBIX IIEPETOKOB 3JICKTPOIHEPTUH

7. Y4yeT peaKTUBHOU 3JIEKTPOIHEPTHHU B AJIEKTPOYCTAHOBKAX

8. TpeOoBaHMS K CUCTUHUKAM 3JICKTPUYECKOM SHEPTUH

9. Cuetunku 23. Tunesl. [IpuHIMIE pab0oTEI. Kacchkl TOUHOCTH.

CXEMEI BKITFOUCHHS CUYCTUYHKOB 3JICKTPOIHEPTHU
DNEKTPOHHBIN CUETUHUK
PacueTHBIC MapaMeTPhl CPEICTB YUETA SICKTPOIHEPIUU
Pa3mepHOCTE ¥ ITpaBuiia OKPYTJICHUS 3HAUCHUN YYETHBIX MOKA3aTeIIeH
JIncKpeTHOCTE cOopa nH(pOpMALIUH
KommMmepueckuii yuet 33 Ha OPD
YyeT TeXHMUECKUM (KOHTPOJIBHBIN) JIEKTPOIHEPTUH
[Torpeburenn koMmMmepuecKOi HH(OpMAIIHH
Y4yeT TeXHUUYEeCKUX MOTEPh IIPU TPAHCTIOPTE AJICKTPOSHEPTrUH
Oco0eHHOCTH TOJIydeHUsT MH(OpMAIMHU I IeJed KOMMEPUYECKOTO
yueTa 3JICKTPOSHEPTUHU
20. Opranm3anus cucTeMBI U3MEpeHUH H coopa nHdopmarmu Ha OP3
21. Hasnauenme n Py AUNC KVYD
22. Texuuueckue TpedoBanus k AUMC KY snepruu u momaoctu Ha OP39
23.  ACKVYD noacraHiuu
24.  VYcrpoucTBo coopa u nnepegaun JaHHbIX (YCII)
25. OcoOeHHOCTH y4yeTa IOTEPh HAJICKTPOIHEPTMH HA PErHOHANBHBIX
pPBIHKAX
eerroR A He kLS, CTIOCOOBI 3aMEILIEHUST U3MEPUTENBHON HH(POPMALUH.
Cepruduiar:  2CORPA3EANPFREFFOPIHHTOTOTEPDL M YUCTHBIX JJAHHBIX.

Bnaneneu: Uleb Ba TaTsgHa AnekcaHgpoBHa
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29. Ilotepu YICKTPOIHEPTUH B JTUHU X YICKTpOIepeaadn
(TEXHOJOTHYECKHUN pacX0]] AIeKTpo3Heprum B JIOII)

30. Ilorepm  DJCKTPO3HEPTHH B CHJOBBIX  TpaHchOpMATOpax
(TEXHOJOTUYECKHUI PACXO]] AJICKTPOIHECPTUH )

31. Pacxon sHeprun Ha COOCTBEHHBIC HY KBl O cTAHIUU (pacxo; HAa CH)

32. Pacxon sHeprum Ha XO3SMCTBEHHBIE HYKJIBI SHEPTOCUCTEMEBI (PacXo]

ma XH)

33. Pacxom »HepruM Ha NOPOU3BOJCTBEHHBIE HYKIBI SHEPrOCHCTEMEI
(pacxon Ha I1H)

34. Tpanchopmarop cooctBeHHBIX HYXK]T (TCH)

35. Tpauchopmarop Hanpsoxenus (TH) namepureasHEIi

36. Tpauchopmarop Toka (TT) nu3MepuTeIBLHEINA

IlepeyeHL OCHOBHOH U [IOIOJTHUTEILHOM JINTEPATYPhbl, HEOOXOAHMOH 1151 OCBOCHHS
JTHCIHILTHHbI
IlepeyeHs OCHOBHOH JINTEPATYPbI:

1. Bacrpakos, B.M. Merponorus: yue6uoe mocobue / B.M. Bacrpakos. — Homkap-Ona:
[Topomkckmii rocymapcrBeHHbll yHuBepcurer, 2016. — 288 c¢. Pexum pocryma:
http://biblioclub.ru/index.php?page=book_view_red&book_1d=461556

2. KpseuoBa I'./[. OcHOBEI cTanmapruszanyu, CepTU(PUKaIi, METPOJIOTHH: Y4eOHUK s
BY30B. — 3-¢ u3n., nepepad. u gorm.  M.: FOHUTH — JIAHA, 2015.5 — 671 c. Pexum
nocryma: http://biblioclub.ru/index.php?page=book view red&book id=114433

ITepeyeHnb T0MOTHATEILHOM JIHTEPATYPHbI:

l. 3axapora, A.I'. U3mepurensHas texnuka : yueOnoe mocodome / A.I'. 3axapoBa. —
KemepoBo : Ky3I'TY umenn T.O®. I'opbagesa, 2011. — 151 ¢. — Teker : smekTtponHsIn //
DnekTpoHHO-Oubmoreunas cucrema «Jlaney : [caitt]. — URL: https://e.lanbook.com/book/6679
2. 3axaposa, A.I'. I3mepuTensHad TEXHUKA U SJIEMEHTHI CHCTEM aBTOMATHKU : yueOHOE 1mocooue
/ A.I'. 3axapora, A.E. Mensenes, A.B. I'puropees. — Kemeporo : Ky3I'TY umenn T.0.
l'opbauesa, 2017. — 126 c. — ISBN 978-5-906969-38-5. — Tekcr : 3neKTpOHHBI //
DNIeKTpOHHO-0nOmoTeunas cucrema «Jlams» @ [cait]. — URL:
https://e.lanbook.com/book/105394

IlepeyeHs YUeOHO-MEeTOIHYECKOI'0 0DecIIeYeHHSI CAMOCTOSATEILHOH padoThl 00YyUYAOIIHXCS
MO JUCIHHILIHHE

1. Meroanueckue pekOMEHIAIMU IS MTOATOTOBKHU K MPAKTUUECKUM 3aHATHSAM.

2. Meroangyeckne peKOMEHIAINH [0 OPTaHM3AINH CAMOCTOATENBHON PA0OTHI CTYIEHTOB.

ITepeyens pecypcoB HH(POPMAIHOHHO-Te/IEKOMMYHHKAIHOHHOH ceTH «IHTepHeT»,
HeO00XOHMBIX /IJIS OCBOCHHS THCIHILTHHbI

1. http://www.biblioclub.ru -9BC "YHuuBepcurerckas Oudmoreka onnaiH"

2. http://www.iprbookshop.ru/ - nekrporno- dmbmmoreunas cucrema [PRbooks

3. http://e.lanbooks.com - DnekTpoHHO-OMOMMOTEUHAs cucTemMa Jlane

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

Ceprvdomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageney, lLlebayxoea TaTbAHa AnekcaHapoBHa



