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INOCTAHOBKA .lIABOPATOPHOI?JI PABOTBI “CIIOCOBbI YUETA
MHOTPEBJIEHHOMU 2JIEKTPOSHEPI'MHU U IPEJOTBPAILIEHUE EE
XU EHUSA”

B cmamve npedcmasnenvl ocnognvle meopemuieckue NOJI0NCEHUSI O npoyecce nocmpoe-
HUsL cucmem yyema nompeOnenHou d1ekmposnepeuu. Paccmompenst 6onpocwl ¢hopmuposanus
NPAKMuYecKux HasblKo8 NOOKII0UeHUsl NPUOOPO8 yuema nompebIeHHOU INeKMPOIHEPLUU 8 NOM-
pebumenvcKoll cemu, NPAKMUYECKUX HABbIKO8 yuema nOmpeOieHHOU SHepeUU CHemyuKamu pas-
JIUYHOU KOHCMPYKYUU U NPUHYUNA OeUCMEUs 8 NOMPEeOUMEeNbCKUX CemAX pa3IuiHOl NPOEOOHOC-
Mu, YMeHUU aHAIU3a WMAamHbIX U HEUMAMHbBIX PENCUMO8 padbomuvl npUbOPos yyema u KOHMpo-
JIsl NOMPeONeHHOU dNIeKMPOIHEPSUU, YMEHUU OOHAPYHCEHU BO3MONCHBIX CXeM XUUWJEHUS NeKm-
posHepeuu 6 nompedbumenvckux cemsx. Paspabomana memoouka npogedeHus 1aO0OpamopHol
pabomvl, HANPAsIEeHHOU HA OPMUPOBAHUE NPAKMUUECKUX YMEHUU, 8bIAGNEH U NPUUUH HEHOPMA-
JILHOU pabomul cucmem ydema nompe0OnenHou snexkmposnepeuu. Co30anHblil 1a60pamopHsiil
CMeHO umeem NPOMblIULIEHHOe KA4eCme0 U320Mmoe1eHUs.

Knrwouesvie cnosa: yuem, nompebnennas snekmposnepaus, cxema, 1abopamophas pabo-
ma, gpopmuposanue ymeHuil.

BBenenue. B Hacrosiiee BpeMst BOIPOCH! 3HEProdhpPEeKTUBHOCTHU BO BCEX OTpacisAX Ha-
POJIHOTO X03siicTBa YKpauHbl CTOAT KaK HUKOTJA OCTPO. DTO CBSI3aHO BO MHOT'OM CO 3HAa4yMTe-
JIBHBIM SHEProJe(UUUTOM B MPOMBIIUIEHHOCTH U KOMMYHAJIbHOM XO3SICTBE M HETO3BOJIU-
TEJIbHO BBICOKUM YPOBHEM SHEPrOE€MKOCTH IMPOM3BOJCTBA B JaHHBIX cdepax. YacTeio oOuieit
SHEPreTUYECKOl CHCTEMbl Halllel CTpaHbl SBJISIOTCS 3JIEKTPUUYECKHE CETH U CUCTEMBL. TpaHc-
MOPTHPOBKA 3JIEKTPOIHEPIHH B TOTOBOM BUJIE OT IIPOU3BOAUTENS K MOTPEOUTENIO UMEET HaU-
MEHBIINN YPOBEHb NOTEPh 3HEPTHH (IO CPABHEHUIO C TPAHCIOPTUPOBKOM TEIIOBOM SHEPrUH
WM HENIOCPEICTBEHHOM JJOCTABKU SHEPrOHOCUTENIEH). YPOBEHb TEXHUUYECKUX MOTEPD JIEKTPU-
YEeCKHMX CeTeW MU HOPMaIbHOM UX AKCIUTyaTallM HE MpeBbIIaeT 5%, HO 3HAYUTENbHYIO YacTh
MOTEPh COCTABISIOT TaK Ha3blBa€Mble “KOMMEpYECKHE’ TOTEpU AIEKTPOIHEPIuH, MPUUUHON
KOTOPBIX SIBJIIETCSI HEJJOYYET DHEPruH, OTIIYILIEHHOW MOTPEOUTENsIM. DTOT HEJOYYET MOXKET
ObITh O0YCJIOBJIEH HETOYHOCTHIO U3MEPUTENIbHBIX U PErHCTPUPYIOLIUX MTPUOOPOB, HECBOEBPE-
MEHHOM OIJIaTOH 3a MOCTAaBJIEHHYIO JIEKTPOIHEPTHIO M, HECOMHEHHO, NPSAMBIMU XUIIEHUSIMU
AIIEKTPOdHEPruu (MoTpedIeHneM B 00X0/1 MPUOOPOB yueTa U KOHTPOJIsT). Y POBEHb KOMMeEpUe-
CKUX IMOTEPh SHEPrUM B XYIIUIMX CIydasX MOKET aocTturarb 25-30%, 4To JenaeT MOJIHOCTHIO
HepeHTa0enbHOI paboTy CETEBBIX OpraHU3alMi U MPEeANPUATHI pacipeIeIUTEIbHbIX CETEH.

CHmKeHre ypoBHSI KOMMEPUYECKHUX MOTEPh 3JIEKTPOIHEPIUH SABJISETCSA aKTyaJbHOW Hay-
YHO-TEXHUYECKOM 3a/1auel, pelieHne KOTOPOH B 3HAYUTEIbHOM CTENEHU MO3BOJIMT ONTHUMM3H-
pPOBaTh PEXUM SHEPronoTpeOIeHUs: B AEKTPUUYECKUX CETSIX U MOBBICUTH AP(PEKTUBHOCTh UX
paboTHI.

Jlyist perieHnst TaHHOM 3a1a4u HEOOX0[MMa COBMECTHasl paboTa mepcoHalia u pyKOBOIC-
TBa KaK KOMITAHUHM MMOCTABLIUKOB 3JIEKTPOIHEPIHH, TaK U CYOBEKTOB MOTPEOICHUS. ITO TOBO-
PUT O HEOOXOAUMOCTH (OPMUPOBAHUS Y JAHHBIX PAOOTHUKOB IMPAKTUYECKUX HABBIKOB IIO
AKCIUTyaTaluy MpUOOPOB ydeTa U KOHTPOJISI HOTPEOICHHON 3NIeKTpo3Heprun. J(aHHble yMeHUsI
MOryT OBITh c(hOpMUPOBAHBI B paMKax JIAO0OPATOPHO-MPAKTUUECKOTO LUK TUCHMILIMHBI “Oc-
HOBBI PHEPro- U pecypcocoepekenns”’. B HacTosimee BpeMst KOJJIEKTUBOM Y KpauHCKON MHKe-
HEPHO-TIEJJarorM4ecKoil akajieMuu 1o 3akazy MuHucTepcTBa 00pa3oBaHUs U HayKU YKpauHBI
pa3paboraH 0a30Bblil KypC AAHHOW NUCLMILIMHBI, BKJIIOYAs CO3JaHUE CHEIMAIU3UPOBAHHOMN
MexoTpacieBoi jaboparopuu [1, 2].
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AHAJIN3 NOCJICAHUX JOCTHKEHU M MyOauKanui. XUIIEHNs 3JIEKTPOSHEPTUN UMEIOT
JOCTaTOYHO YETKYIO TEHIEHIUIO K POCTY, OCOOEHHO B PErMOHaX C HEOJIaronoay4yHbIM TEIUIOC-
HabXeHUeM NOTpeOUTeNel B X0JIOAHbIE IEPUO/IbI I0JIa, a TAK)KE B OCEHHE-BECEHHUE MEPUOIBL,
KOI'Jla TEMIIEpAaTypa BO3yXa YK€ CHIbHO CHU3WIIACH, 4 OTOIUICHUE €Ile HE BKIIOYCHO WIN Y)Ke
BBIKITFOUEHO.

Cy1iecTBYIOT TpU OCHOBHBIE TPYIIIBI CIOCOOOB XUIIEHHS AJIEKTPOIHEPTUU: MEXaHUYE-
CKHE, JIIEKTPUIECKUE, MATHUTHBIE.

Mexanuueckue cnocobbl Xxuwyenus 31eKmpoIHep2Un

MexaHndyeckoe BMEIIATENbCTBO B PA0OTy CuUeTYMKA MOXKET NPUOOpeTaTbh pasHbIe
(bopMBbI:

* CBEpJICHHE OTBEPCTUH B JHMILE KOPITYCa, KPBIIIKE WM CTEKJIE CYETUNKA;

* BCTaBKa (B OTBEPCTHE) pa3HbIX MPEIMETOB TUIIA IJIEHKU LIUPUHON 35 MM, UIJIbl WK
MHOTO JUIsl TOTO, YTOObI OCTAaHOBUTH BpalllEHUE JIMCKA UM COPOCUTH MIOKAa3aHUs CUETUUKA;

* IIEpEMELICHUE CUETYMKA U3 HOPMAJIbHOI'O BEPTHUKAJIBHOTO IOJIO)KEHHSI B HAKIIOHHOE,
YTOOBI CHU3UTH CKOPOCTh BpAIICHUS ANCKA;

* CaMOBOJILHOE BCKPBITUE TUIOMO, HApyLIEHHs B IIEHTPUPOBAHUU OCEH MEXaHU3MOB IS
MIPEAOTBPALLEHUS IOJTHOW PETUCTPAaLK AIEKTPOIHEPTI UH;

* pacKaTbIBaHUE CTEKJIA IPU BCTABKE INIEHKH, KOTOPAsi OCTAHOBUT JUCKOBOE BpalllCHUE.

KoHeuHo, MexaHn4ecKoe BMEIIaTeabCTBO OCTABIIAET CIIE/ Ha CYETUUKE, HO €r0 TPYAHO
OOHApYKUTh, €CIIM CYETYHK HE OyJeT MOJHOCTHIO OYMIIEH OT MbUIM U TPSI3H U OCMOTPEH
OTBITHBIM CIIELUAINCTOM.

K mexanuueckoMmy criocoOy XMILEHUS AJIEKTPOIHEPTUUM MOXKHO OTHECTH JOCTaTOYHO
IIMPOKO PacCHpOCTpPaHEHbIE NMpPEAHAMEPEHHbIE MOBPEXKICHNUS CUETUMKOB OBITOBHIMU MOTPEOU-
TEJSIMU WIN XWILIEHUE CYETYMKOB, YCTAHOBJICHHBIX HA JICCTHUYHBIX KIIETKAX JKUJIBIX JIOMOB.
Kaxk nokazan ananus, IMHaMUKa IpeJHAMEPEHHBIX Pa3pyLICHU U XAIIEHUI CYETYMKOB COBIIA-
JAeT C HACTYIUICHUEM XOJIOJIOB IIPH HEJOCTATOYHOM OTOIIEHUH KBAapTHP.

Dnexmpuueckue cnocobbl XuwjeHus 31eKmpodIHepUn

CaMbIM pacnpoCTpaHEHHbIM 3JIEKTPUYECKUM CIIOCOOOM XUILEHUS 3IEKTPOIHEPTHH SB-
JsieTcsl Tak HaszblBaeMoe ‘‘HaOpachlBaHUE” HA HEU30JMPOBAHHbBIE MPOBOJA BO3IYLIHOW JMHUM.
JIOCTaTOYHO HIMPOKO UCIIONB3YIOTCS TAKUE CIIOCOOBI:

* UHBEPTUPOBaHUE (Pa3bl TOKA HATPY3KU;

* [IPUMEHEHNE Pa3HOIro TUMA “OTMOTYMUKOB™ JUIS YACTUYHOW WJIM MOJHOM KOMIIEHCAluu
TOKa HAarpy3KU C U3MEHEHHEM ero ¢asbl;

* IIIYHTUPOBAHUE TOKOBOT'O KPyra CUETYHKA — YCTAHOBJICHUE TaK HA3bIBAEMBIX ‘3aKOPO-
TOK”;

* 3a3eMJICHHME HYJIEBOTO IIPOBOJIA HATPY3KH;

* HapylLIeHHE YyepeIoBaHus (Ja3HOro M HYJIEBOIO MIPOBOJIOB B CETH C 3a3€MJICHHON Hel-
TpaJIbIO.

Ecnu cuerunku BKIIIOYEHBI 4Yepe3 U3MEpHUTEbHbIE TpaHC(HOpPMATOpPbl, MOTYT IpHUMe-
HATHCS TaKXKe:

* OTIIHPaHKE TOKOBBIX LieTell TpaHc(hOpMaTOPOB TOKA;

* 3aMeHa HOPMaJIbHBIX MPEJOXpaHUTEIeH TpaHCPOPMATOPOB HANpPSHKEHUsSI HA IMEpEro-
peBIIIME U TOMY TIOJI00HOE.

Maznummuvie cnocobbl Xuwyenus 1ekmposHepul

[IpyMeHeHre MarHUTOB U3 BHEIIHEW CTOPOHBI CUETUMKA MOXKET MOBIIUATH Ha €ro pado-
Yle XapakTepUCTUKU. B 4acTHOCTH, MOKHO IPU MCIIOJIb30BAaHUM MHAYKIIMOHHBIX CUETUUKOB
CTapbIX TUIIOB IPY ITOMOIIY MarHuTa 3aMeJINTh BpallleHHe IUcKa. B HacTosee BpeMs npou-
3BOJIMTENHN MBITAIOTCS 3AIUTUTh CYETUYMKN OT BIMSHUS MarHUTHBIX noseil. [Ioatomy 3toT cro-
cO0 XUILIEHUS IEKTPOIHEPIrUU CTAHOBUTCS BCE 00JIee OrpaHUYEHHBIM.
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pyaue cnocobwvl xuwjenus snekmposnepeuu

CymiecTByeT ps APYrux crocoOOB XHUIIEHHUS AIEKTPOIHEPT U, HAIPUMED, XHUIICHUS 32
CUET 4acTOr0 M3MEHEHUS BIIAJIENBIIEB TOM WM Ipyroi (GUPMBI ¢ TIEPMaHEHTHBIM Mepeodopm-
JIEHHMEM JIOTOBOPOB Ha CHaO)KEHUE 3JIEKTpO3Hepruu. B 3Tom ciydyae sHEprocObIT HE B COCTO-
STHUM YCIICTUTD 32 M3MEHEHNEM BIIAJICNIBIIEB U TIOJIYYUTh OT HUX IUIATY 32 AJIEKTPOIHEPTHIO.

Kommepueckue nomepu snexmpoanepauu, obycirosiennvle Hanuyuem 6ecxo3aucmeeHHbLx
nompebumeneti

KpusucHsie siBIIeHUsI B CTpaHe, MOSBICHHE HOBBIX aKIIMOHEPHBIX OOIIECTB NMPHUBEIH K
TOMY, YTO B OOJIBIIMHCTBE YHEPrOCHUCTEM B IIOCIEIHHUE TOJBI MOSIBHJINCH U YK€ JTOCTATOYHO
3HAYHUTEITFHOE BpPEeMs CYIIECTBYIOT KHJIbIE JIOMa, OOIICKUTHS, IIEJbIe MOCEIKH, KOTOPhIe He
CTOAT Ha OajlaHCe KaKUX-TU00 OpraHu3aluid. DIeKTpo- U TEIJI0IHEPTUI0, YTO MOCTABIISIOTCS B
3TH JI0OMa, JKUTEIT HUKOMY HE OIUIAuMBarOT. [IOMBITKM 3HEProcHcTeM OTKIIOUUTH HEIJIaTelb-
[IMKOB HE JIAIOT PE3YJIbTATOB, TOTOMY YTO YKHUTEIN OISITh CAMOBOJIEHO TOAKITIOYAIOTCS K CETSIM.
DJEeKTPOYCTAHOBKH 3TUX JIOMOB HUKEM HE OOCITY)KHBAIOTCS, UX TEXHUIECKOE COCTOSIHUE YTPO-
JKaeT aBapusIMU U He oOecrieunBaeT 0€301acHOCTb KUITbIIOB.
Kommepueckue nomepu, 06ycnognennvie HeoOHOBPEMEHHOCHbIO ONIAMbL 3A INEKMPOIHEPSUIO

ObLIMOBLIMU NOMPEOUMENAMU — MAK HA3bI8AeMAas “‘ce30HHAs cocmaesnaowan”

OTa JI0CTaTOYHO CYILECTBEHHAsI COCTABIISIIONIAs KOMMEPUECKUX MOTEPh AIEKTPOIHEp-
MU UMEET MECTO B CBSI3H C TEM, UTO OBITOBBIC MOTPEOUTENN OOBEKTUBHO HE B COCTOSTHHU O/
HOBPEMEHHO CHSTPH IMOKa3aHHUs CYETYMKOB U OTUIATUTH AJIEKTpodHepruto. Kak mpasuio, miare-
KM OTCTAlOT OT PEaTbHOTO JHEPromnoTpeOIeHUs, 4TO, OE3YyCIOBHO, BHOCHUT TOTPEITHOCTH B
ornpeneieHrne GaKTHUYECKOro MOJIE3HOTo OTIycKa OBITOBBIM HOTPEOUTENSIM U B pacyeT (hakTu-
YeCcKOro HebanaHca 3JIeKTPO3HEPruH, IOTOMY YTO OTCTaBaHUE MOKET COCTABIISATh OT OJIHOTO JI0
Tpex MecsieB U 0obie. OOBIYHO, B OCEHHE-3UMHHUE U 3MMHE-BECEHHUE TIEPUO/IbI T0J1a UMEIOT
MECTO HEJIOYUYEThI JICKTPOIHEPTHH, a B BECEHHE-JICTHUE H JISTHE-OCEHHHE TTEPUOJIBI ATH HEIO0-
Y4eTHl B U3BECTHOU Mepe KoMITeHCHpyroTcs. OceHHe-3UMHIE U 3UMHE-BECEHHHE CE30HHbIE He-
JOYYETHI 32 NEKTPOIHEPIHIO HAMHOTO MPEBBIMIAIOT B OOJBITMHCTBE CIIy4aeB CYMMAapHYIO OII-
Jaty B Apyrue nepuojpl rona. [loaToMy m3MeHeHHe KOMMEPUYECKHUX IMOTePh UMEET MECTO TI0
Mecsiam, 1o KBapTajaM U 3a roji B LIEJIOM.

[TockosbKy KOMMeEpUYECKHE MOTEPU AIIEKTPOIHEPTUH HENNB3sI U3MEPSTh, NX MOXKHO C TOU
WIN JIPYrO# TOTPEITHOCTBIO BBIYHMCINATh. 3HAYEHUE 3TOH TOTPEITHOCTH 3aBUCUT HE TOJBKO OT
MOTPELTHOCTEN U3MepeHnit 0ObeMa XUIIEHUN AIEKTPOIHEPT UM, HANMUUs “OeCcX03sICTBEHHbIX
norpeduTesell”, APyrux pacCMOTPEHHBIX BbIlIE (PAaKTOPOB, HO M OT IOTPELIHOCTH pacyera
TEXHUYECKUX TOTEPh AJEKTpodHepruu. Yem ToyHee OymyT pacdeThl TEXHUYECKUX MOTEPh
AJIEKTPOSHEPTHH, TEM TOUHEE OyIyT OIIEHKA KOMMEPUYECKON COCTaBIISIONIEH, TeM OoJiee 00bheK-
THUBHO MO>KHO OTIPEJIENTUTh UX CTPYKTYPY X HAMETHTH MEPOTIPHUSTHS 110 UX CHIDKCHUIO.

IlocranoBka 3amaum. 3agaud J1aOOPATOPHOTO MOJIENMPOBAHUS IPOLIECCOB y4yeTa
AIIEKTPOIHEPTHUH 3AKITIOYAIOTCS B (GOPMUPOBAHUH:

* IPAKTHYECKUX HABBIKOB MOAKIIOYCHHS IPUOOPOB yueTa MOTPEOICHHOMN AIEKTPOIHEP-
MU B IOTPEOUTEIHCKON CEeTH;

* IPAKTUYECKUX HABBIKOB y4eTa MOTPEOICHHON YHEPTUH CYETINKAMH PA3IMIHON KOHC-
TPYKIIMH ¥ IPUHIIHIIA ICHCTBUS B MOTPEOUTEIILCKUX CETSIX Pa3IMYHON MPOBOJHOCTH;

* YMEHUI aHAJIM3a ITAaTHBIX U BHEIITATHBIX PEKUMOB paOOTHI MPHOOPOB ydeTa 1 KOHT-
POJIst TOTPEOJIEHHOM 3JIEKTPO3HEPTUH;

* YMEHUH 0OHAPYKEHUSI BO3MOXKHBIX CXEM XHIIICHUS AJICKTPOSHEPTHH B MOTPEOUTEIHC-
KHX CETAX.

Ucxons 3 mocrasnennsix 3amay, LITTC “Yurexnuka” ObUIO TIOCTABICHO 3a/IaHUE Pa-
3paboTaTh METOJMKY MPOBEIACHUS JIa0OpaTOPHOM pabOThI M CHOCOO €€ TEXHUYECKOW peaju-
3aIUH, TPUHIUTHAIBHBIA ¥ pab0YHid IPOEKTHl KOMIUIEKCHOTO JIAOOPaTOPHOTO CTEH/IA.
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N3n0:keHHe OCHOBHOIO MaTepuaJia. Bo3MOXXHbBIE CXeMBbl BKIIOYCHHUS CUETYMKOB aK-
THUBHOM OHEPrun misd U3MCPCHHUA KaK aKTHBHOﬁ, TakKk " peaKTI/IBHOI\/’I OHEPrur NnpuBCACHLI Ha
puc. 1.
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Puc. 1. CxeMbl BKIIOYEHHUS CUETUYHUKOB AJIEKTPOIHEPTUHU:
a) BKIIOYEHHE OJHO(PA3HOrO CYETYMKA AKTUBHOMH HHEPTUM B YETBIPEXIPOBOIHUKOBYIO CETh,
0) BeKTOpHAas TuarpaMMa ToKa M HalpsDKEHHsI, B) BKITIOUEHHE JIBYX ONHO(DA3HBIX CUSTYMKOB aKTHBHOM
SHEPTUU B YETHIPEXIPOBOJAHUKOBYIO CETh, I') BKIIIOUCHUE OAHO(A3HOr0 CUEeTYNKa aKTHBHON SHEPTUH
JUTA U3MEPEHUS PEeaKTUBHON SHEPTUHU B TPEXIIPOBOJAHUKOBYIO CETh

Bo3MokHOCTE U3MEpEHHS] PEaKTUBHOM 3HEPrUuu LIeNU TPeX(a3HOro TOKa CUETYMKOM
AKTHBHOM SHEPTUU BBHITEKAET U3 CICAYIONIUX CoOOOpakeHui (puc.2).

DHeprusi perucTpupyercst oHo(a3HbIM CUETUYMKOM aKTUBHOW 3HEpPruu 3a Bpems t,
omnpenenseTcss TOKOM | ero mociie1oBaTesbHOM KaTylIKW, HanpspbkeHueM U, mpuiiaraéMsIM K
€ro MnapajuieIbHON HENH U KOCUHYCOM YIJIa CABUTra MeX 1y TokoM | n Hanpsbxeruem U:

Wa=P-t=I-U-coso-t.

Puc. 2. BekTopHas nuarpaMma TOKa M HallpsDKEHUS Ha CUETYMKE aKTUBHOW 3HEPTUH, KOTOPBIA BKITIO-
YEH JUJI U3MEPEHUS PEAKTUBHOM YHEPIUU

Ecnu takoii cueTunkK BKIIOYUTH TaK, YTOObI MEXIy TOKOM | ero nociaenoBaTebHO UC-
MOJIHUTENbHOM KaTyIIKH U HanpsbkeHueM U' Ha ero mapajienbHOM Lenu OblT yros cBHUra
90°-¢, To cueTuuk OyneT U3MEPATh PEaKTUBHYIO SHEPTHUIO:
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Wp=Q-t=I-U"co0s(90-¢) t=I-U'-sin@-t.

B uetpipex Beaymux ceTsax Tpexpa3zHOIro TOKa U3MEPEHUS] SHEPTUU MOYKET OCYIIIECTB-
JATHCS TpeMs OAHO(A3HBIMU CUETUMKAMMU, TIOKAa3aHUs KOTOPBIX CKiajbiBatoTcs. [lpu cumme-
TPUYHON Harpy3ke JOCTaTOYHO W3MEPSATh HSHEPrHI0 B OJHOW (a3e U MOKa3aHHWE CUYETUHKa
YMHOXHUTh Ha COOTBETCTBYIOIINN MHOXKUTEND (pHcC. 1).

[Ipy m3MepeHUM aKTUBHOW 3HEPTUM B YETHIPEXIPOBOJHUKOBOW CETH OJHO(A3HBIM
CYETUHUKOM:

Wpa=Wcu=la-Ua-cospa-t=Py-t,

Wo=3-Pdp-t=3-Wcy.

N3mepeHne akTHBHOM SHEPrMU B TPEXIPOBOJHHUKOBOM CETH, KaK IPaBHIIO, OCY-
LIECTBIISIECTCA € MTOMOIIBIO ABYX CYETUHUKOB:

Wa=Wcui+Wcw=Ia-Uag-cosa-t + Ic-Ucp-cosf-t.

[Ipu cuMMeTpruYHON Harpys3Ke:

Wa=Ia-Uag-cos(¢p+30) -t + Ic-Ucp-cos(¢p-30)-t.

ECJ'II/I HpI/I N3MCHCHUU aKTHBHOﬁ 3Hepr1/11/1 HCIIOJIB30BAaTh TOJBKO OJHWH CUCTUHUK, CUH-
tast Uag=Ucs, [a=Ic, ero nokazarenu yaBanuBarOTCs:

Wa=2-Wcuy=L1-Un-t- [cos(p+30) + cos(¢-30)]=3 -I1-Un-coso-t.

[Ipy u3MepeHnn peakTUBHOW YHEPTUH B TPEXIIPOBOJHUKOBOM LENH CYETYUKOM AKTH-
BHOM DHEPIUMU:
Weu=Ia-Uc:c0s(90-9) ‘t= 3-lo-Usp-sing-t= 3-Qa-t= 3-Waop.

3nece Wcy - mokasanue cuetdnka; Wa,Wp - akTUBHas U pEaKkTHBHAsl SHEPrus B
Tpexdaznoii nenu; Woa 1 Wop - aKTUBHASI B peaKTUBHAsI SHEPTHUS B OJTHOH daze.

[Ipu BKIIIOYEHHM CUETUYMKOB Y€pe3 M3MEPUTENIbHBIE TPaHCPOPMATOPhI JOJIKHBI OBITH
yuTeHbl K03 PUIMEHTHI U3MEPUTEIBHBIX TPaHC(HOPMATOPOB TpaHCchHOpMALIUK.

Harpy3ka Ha cTeHe MalOMOIIIHA, TOTOMY MTOTPAYEHHYIO SHEPIUIO 10 MOKA3aTEIsAM
CYETUMKOB OINPEIEISATh TPYAHO - 3TO 3aHUMAET MHOTO BPEMEHU.

LlenecooOpa3HoO ompenensTh SHEPTUI0 32 MOCTOSHHOW CYETYMKa M ero o00pOoTOB 3a
BpEMsI U3MEPEHUS DHEPTUH.

[Tocrositnnas cuetunka CCY YHCIEHHO paBHSAETCS SHEPrUH, MOTPAYCHHOM 3a BpeMs

0JIHOTO 000pOTa HCKa:
Ccu=3600-1000/n, Bt-c/00.

Hanpumep, Ha murke Hanucano “1xkBt/gac=2500 oboportoB”, Toraa mocrosHHas Ccy
b

OyZeT paBHATHCS:
Ccu=3600 cex *1000 Bt /2500 06 = 1440 Bt-* ¢/00.

B nmaGopatopHoii paboTe TEXHHUECKH Peain30BaHO CTEHIOBOE MCIIOJHEHHE BBIIICYKa-
3aHHBIX TPUHIIMIIOB U3MEPEHUs MOTPEOIeHHON AeKTposHepru. KoMruiekcHbIi 1abopatop-
HBIM CTEH]I BBIIIOJIHEH 0 MOAYJIBHON T€XHOJIOTUH (pHC. 3) ¢ 00mIei MOHTa)XHON paMoi U xa-
pPaKkTEpHBIMU MOJYJISIMM MITHOBEHHOT'O HAaBECHOTO MOHTa)Ka, YTO IO3BOJIIET B 3aBUCUMOCTH
OT TOU WJIM MHOW CXEMBbI y4eTa 3JeKTPOIHEPTUU COCTaBISATh COOTBETCTBYIOLIUE MO/JIEIbHbBIE
cxeMbl (puc.4).
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{

Puc. 3 BHemnuii B 1a00paTOPHOrO CTEHIA

MonenbHble CXeMbl MOTYT OTpa)kaTh KaK IITAaTHbIE PEKUMbI pabOThl CUCTEMBI y4eTa
AJIEKTPOIHEPIHH, TaK U BO3MOKHBIE CXEMbl HEHOPMAJILHOTO BKJIFOUEHUS, IPUBOSIINE K CITy-

YaifHBIM (@ yalre BCero npeaHaMepeHHbIM) OIMOKaM yJeTa.
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Puc. 4. Bapuant MoieinbHOM CXEMBI CTEHA
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DOkoHoMuYecKast 3P(HEKTUBHOCTh OOPbOBI C XUILEHUSIMU 3JIEKTPOIHEPI U OIpeIes-
eTcsi 00bEMOM BBISIBJICHHBIX XUIIEHUN U CTOMMOCTBIO IMOXUIIEHHON y CETEBBIX YHEProCHa-
O’KaloIMX OpraHu3alMi SHEPruu. ITU MOKA3aTEIN ONPEICIISIIOTCS CTYACHTaMH B X0/1€ MPOo-
BeJIeHUs J1a0OpaTOPHBIX padOT MyTeM MPSMbIX U3MEPEHUHN U IepecyeTa 3a CyTOUYHbIHN, Me-
CSAYHBIA ¥ TOJOBOM MEPHUOIBI.

[Ipu 5naGoparopHOM MOJEIMPOBAHUU IMPOLECCOB ydeTa 3JIEKTPOIHEPIHMH HCIOJIb-
3YIOTCSI CUETUMKH PA3JINYHON KOHCTPYKUMHU U IPUHIIUIIOB JEHCTBUS.

BoiBoAbI U nmepcneKTUBBI JajJdbHEHIIMX HccaeaoBaHMi. OCHOBBIBAsACh Ha (QU3U-
YEeCKUX MPUHIUIAX pabOThl CPEICTB U CUCTEM y4yeTa MOTPEeOIEHHON 31eKTPOIHEPTUH ObLIU
CMOJIENIMPOBAHbl BO3MOJKHBIE CXEMBI BKIIFOYEHHSI CUYETUYMKOB PaA3JIMYHONW KOHCTPYKLHH B
MHOT'OIIPOBO/IHbIE MOTPEOUTENIbCKUE CETU. B HaTypHBIX UCTIBITAHUAX ONPEIEICHbI 3HAUCHUS
BO3MOXHBIX MPEIHAMEPEHHO CO3JaHHBIX NOTPEIIHOCTEW ydeTa 3JIEKTPOIHEpPIuH, 4TO I03-
BOJIWJIO B JJAJIbHEHILIEM OLEHUTh COOTBETCTBYIOIINI S9KOHOMHUYECKHH y11epO.

PaboTa nmpoBomiiach ¢ akTUBHBIM NPUBJIECYEHUEM CTYACHTOB DHEPreTHUYECKOTO (a-
Kyaprera YUIIA, 4TO 3HAYUTENBHO YJIYYIIWIO UX YPOBEHb TEOPETHYECKOM M IpaKTHYe-
CKOM IOJrOTOBKH I10 JAHHOW TEMaTHUKE.

CoznianHblil 1a00paTOPHBIN CTEHJ UMEET MPOMBIIIJIEHHOE KauyeCTBO U3TOTOBJICHMUS,
YTO [O3BOJISET IPEATIOKUTH €T0 Ha PHIHOK y4eOHOM TEXHUKH YKpauHBbI.
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YK 378:62:621.311

I'.I. Kantok, A.M. Yepntok, T.M. Ilyrauosa, B.®. be3’ss3uunnii

IMMOCTAHOBKA JJABOPATOPHOI POBOTH “CIIOCOBM OBJIIKY CIHOXKHUTOI
EJIEKTPOEHEPI'Ti I 3BAIIOBIT'AHHA ii PO3KPAJAHHIO”

Y cmammi nasedeno ocnoeni meopemuuni nonodicenns npo npoyec no6yoosu cucmem 06-
JUKY cnoxcumoi enekmpoenepeii. Pozensnymo numanns ¢popmysanms npakmudHux Hagu4ox niok-
JIIOYEHHS NPUNAOI8 00Ky CRONCUMOL eNeKMpPoeHepeii Yy CRONCUBYIL MepediCi, NPAKMUYHUX HAU-
YOK 00IKY Cnodcumoi eHepeii NTiYUIbHUKaAMU PIi3HOI KOHCMPYKYii i npunyuny Oii 8 Cnoicuguux
Mepedxcax pizHoi npoeiOHOCMI, YMiHb AHANIZY WMAMHUX | NO3AUWMAMHUX PeXCUMi6 pobomu npu-
71a0i6 001Ky ma KOHMPOIO CRONCUMOI eeKmpOoenep2ii, YMiHb GUABNIEHHSA MONCIUBUX CXEM PO3K-
paoanus enrekmpoeHepeii 6 cnodcuguux mepedcax. Pospobneno memoouxy npoeedenns nabopa-
MOPHOI pobomu, cnpAMo8anoi Ha PopMySanHs NPAKMUYHUX YMIHb, GUAGNEHHS NPUYUH HEHOPMA-
JbHOI pobomu cucmem 001Ky cnoxcumoi enexkmpoenepeii. Cmeoperuti 1a60pamopHuii CmeHo
MaA€ NPOMUCTOBY AKICMb 8ULOMOEIEHHA.

Knrwouoei cnosa: oonix, cnodxxcuma enekmpoenepeis, cxema, rabopamopua poboma, ¢op-
MYBAHHSA BMIHb.

UDC 378:62:621.311
G. Kaniuk, A. Cherniuk, T. Puhachova, V. Beziazychnyi

LABORATORY EXPERIMENTS “METHOD OF CONSUMED ELECTRICITY
ACCOUNT AND ITS PREVENTION OF THEFT”

At present, the issues of energy efficiency in all sectors of the economy of Ukraine are
more than ever. This is due largely to a significant energy shortage in the industry and utilities.
Level of technical losses of electrical networks in normal exploitation does not exceed 5%, but a
significant portion of the losses are socalled "commercial” loss of power caused by the underes-
timation of energy supplied to consumers.

The main theoretical propositions about the process of building accounting systems of
electricity consumed are presented in the article. Issues of formation of practical skills to connect
metering of electricity consumed in the require-neurial network; formation of practical skills ac-
counting consumed energy counters of different design and operation of a variety of wired net-
works consumer, formation of skills analysis staff and freelance modes of metering and control of
consumed electricity;, Formation of abilities detect possible schemes of theft of electricity in con-
sumer networks considered in the article. The methodology of the laboratory work aimed at de-
veloping practical skills to identify the causes of abnormal operation of accounting systems de-
signed consumed electricity.

Possible strategies to incorporate counters in various designs multiple consumer network
were modeled based on physical principles of operation of funds and accounting systems of elec-
tricity consumed. Values can be intentionally created errors electricity metering, which will con-
tinue to evaluate the relevant economic loss determined in field trials.Created laboratory bench
has industrial workmanship.

Keywords: accounting, energy consumption, scheme, laboratory work, the formation of
skills.
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