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BBEAEHWE

Hanbonee ahheKTUBHLIM NyTeM PasBUTUS MPOMbILLSIEHHOCTU ABNS-
eTCs Mepexof Ha 3HeproayeKTUBHOE MPOU3BOACTBO C MOAEpHM3aLMe
3HEpPreTUYeCKOro M TeXHONOrMYecKoro obopyaosaHunsa [1,2,5]. DKoHoOMU-
yeckasn 3PPeKTUBHOCTb MHBECTULNIA B 3HeprocbeperatoLLme MeponpusaTus
HaxoanTcs B MPSMONA 3aBMCMMOCTU OT CTOMMOCTU 3HEPrumn, T.e., YeM Bbl-
LLle CTOMMOCTb 3HEPTUM, TeM ObICTPEE OKYNAaKTCA TEXHUYECKME pPeLUeHUs,
NO3BONSAIOLLME CHMXKATbL 3HepronoTpebsieHne B NpombillieHHocTu [5]. C
Pe3KnM yaopoXKaHMeM 3HepropecypcoB B pecny6/MKe U Mupe Bo3pacTeT
aKTyasnbHOCTb U 3(PheKTUBHOCTL 3HEProcbepexxeHUs BO BCeX OTpacnsax
3KOHOMUKW. T103TOMY OHMM W3 OCHOBHbIX MPUOPUTETHBLIX HanpaBieHWi
Hallel 3KOHOMUKW SIBNSIETCH «...peanmsayns Mep no MogepHM3aLUnmn anek-
TPO3HEPreTUKM, COKpPALLEHUID 3HEProéMKOCTU U BHeLpeHUIO 3PgeKTuB-
HOlM cucTeMbl aHeprocbepexeHns. JanbHelillee NOBbILEHNE KOHKYPEHTO-
CNOCOGHOCTWN Hallel 3KOHOMUKMW, POCT 6/1arocOCTOSAHUSA HacefleHUs BO
MHOFOM 3aBMWCAT OT TOro, HacKONbKO 6epeXXHO, 3KOHOMHO Mbl HayuMmcs
MCNonb3oBaTb WMEIOLLMECA pecypecbl U B MepPBYH o4yepefb 3/1eKTPO- U
aHepropecypcbi» [1].

Pa3BnTue 3KOHOMUKK Y36eKMcTaHa HEBO3MOXXHO 6e3 GepexxHoro u
3KOHOMHOIO MCMO/Ib30BaHNA UMEHLMXCA 3HEPreTUHeCKMX U CbIpbeBbIX
pecypcoB. 3TO BadKHeWLlas Ha cerofHs cdepa LesaTesibHOCTU, pecypc no-
BbILLEHNS KOHKYPEHTOCNOCOBHOCTN MPOU3BOACTBA, CNOCO6 WHTerpauun
3KOHOMUKN B MeXAYHapoaHblli pbIHOK [5]. «Kak MoKasbiBalT pacyeTbl,
peanu3aumsa yKasaHHbIX MPOEKTOB MO3BOINT 3a CHeT BHeApPeHWs WHHOBa-
LUMOHHbIX M 3HeprocbeperarLLinx TEXHOMOrMA, OCBOEHMIO HOBbLIX BWAOB
BOCTpPe60BaHHbIX TOBAPOB Ha MUPOBBLIX PbIHKaxX 06ecrnevYnTb NMPON3BOACT-
BO JOMOMTHUTENBHOW NpoayKuun B o6beme 10,4 Mnpgh. eXerofHo, pocT ro-
[0BOro akcropTa - Ha 6,5 Mnpg. fon11apoBs, CYyLEeCTBEHHO MOAHATL 06be-
Mbl BBIM» [1]. MofepHuM3aLms 3/1eKTPO3IHEPreTUHECKON CUCTEMbI CNOCO0-
CTBYET BbIMOJ/IHEHWNIO 3afja4 3HeprocbepexxeHns, co3gaHu ONTUMaIbHbIX
CXeM nepefayn u pacnpegeneHns 3eKTPUYECKO aHeprum, pasrpyske am-
HUA anekTponepedad M YAyULIEHUIO PeXMMOB paboTbl 060pyfoBaHUSA
CTaHUMNIA,

Pa3BuTUE 3NEKTPOIHEPTeTUKM MAET MO MNYyTU YCOBEPLUEHCTBOBAHUSA
TEXHUYECKUX CPEeACTB, MOAeNneid M a/irOpUTMOB YMpaB/ieHUs pPeXMMamiu
3NeKTpo3HepreTnyeckol cnctembl (3CC) 1 ee 00BbEKTOB, @ TaKXXe MOHMU-
TOpMHra ux coctoaHunA. WHhopmaunoHHaa o06ecrnevyeHHOCTb AB/IAETCH
BaXXHbIM U HEOOXOAUMbIM YCMOBUEM MOBbILLEHUSA 3DPEKTUBHOCTU (PYHK-



LVNOHMPOBaHUSA 3/1IEKTPO3IHEPreTUKN, HUXXHUMU 3BEHbAMU KOTOPOI ABNS-
0TCA 06bEKThLI B BUAE CUCTEM 3/IEKTPOCHAOXEHUA NpeanpuUaTUiA.

OhheKTNBHOE ynpaBfeHNe 06beKTaMy 3/1EKTPO3SHEPIreTUKN Ha 6ase
COBPEMEHHbIX UH(POPMALMOHHbIX TEXHONOIMA TpebyeT M3yyeHUsa n obpa-
60TKM UHopMauum 06 ycnoBuAx Ux yHKUMOHMpoBaHUA. Co3gaHune WH-
(hopMauMOHHO-aHa/IMTUYECKOM CUCTEMbl MO BoMnpocam 3h(PeKTUBHOCTM
NCNONb30BaHNSA  3MEKTPO3HEPrun  Mo3BOMSET  MNOMAYYUTb  Hay4HO-
060CHOBaHHOE peLLeHne A58 NoBbIWeHNA 3P HeKTUBHOCTN YrpaB/eHUS.

BHegpsemble ACKY 3 n ganee AMMIMC KY3 p[0/MKHbI ObITb CHabXe-
Hbl BbllUeNepevynceHHoNn WHdopMauuner, MNoay4YeHHOW MOHUTOPUHIOM
3HeproaheKTUBHOCTM O0O0BLEKTOB 3HeprocuctTem. [103TOMY M3y4yeHUe WU
aHa/IMTUYecKaa obpaboTka 60/1bLWMX 06BEMOB MHGOPMaLMM O HUX CTaHo-
BATCA HAaCTOATENIbHOW HEeo6X0AMMOCTbIO, UTO MOATBEPXAaeT aKTyasnb-
HOCTb paboThbl.

Hanbonblunii ageKT 0T sHeprocbeperarowmx Mep 4OCTUraeTcs Ko-
OpAvHaunein felcTBUIA BCeX CTOPOH, y4yacTBYHOLMX B 06/11aCTU 3HEPro-
cbepexxeHus. B pabote [5, 134] npeanoxeHa 0606LWeHHas MOAeNb CUC-
TeMbl yrpaBneHnst aHeprocbepexxeHNeM 1 sHeproémkocTbto BBIM. OcHoB-
HbIM opraHom [FAD ABnseTcs aHaIMTUYECKUA KOOPAVUHALMOHHbLIA LEHTP
Nno 3HeprocbepexeHnto, KOTOPbIA OCYLLECTBASAET aHaIuM3 M paspaboTKy
Hay4YHO-METOANYECKMX [OKYMEHTOB MO 3HeprocbepexeHnto. CambiM
HMXHUM 3BEHOM B MepapXmM4ecKoi cTpykType MTAD sBASKOTCA NPOMbILU-
NeHHble NpegnpuaTusa. Takum o6pasoMm, co3LaeTcs 3aMKHYyTas caMopasBu-
BalOLAACA CUCTeMa yrnpaBfieHUs 3HeprocbepexeHMeM W 3HepProadgek-
TUBHOCTbLIO NpeanpusaTuin, otpacneii u BBIM. Co3gaHue moaeneii 3neKTpo-
3HEpPreTUYEecKMx 00bLEKTOB, M0O3BONSeT 60/ee 3PGHEeKTUBHO UCCELO0BaTb
BO3MOXXHOCTU 3KOHOMUWN 3NEeKTPO3HEPrun, YCKOPSET peLleHne 3TOW 3aja-
un.

YOenbHbIA pacxof 3NeKTPO3HEPrMM Ha efMHULY NPOLYKUMN B Mpo-
MbILL/IEHHOCTU Y30eKMcTaHa HEeCKO/IbKO pa3 MNpeBbillaeT aHaornyHble
nokasatenn pasBuTbIx cTpaH EBponbl, CLLUA n AnoHnn [5,6,35,82]. 3710
yKasblBaeT Ha Hanuuve 60MbLUMX BO3MOXHOCTEN M0 3KOHOMUU 3M1EeKTPO-
3Heprnm B NpomblWieHHOCTN [2,14,41,99,133]. C yaopoXKaHUEM 3Hepro-
pecypcoB B MWpe, a TakXke C U3MEHEHWEM YCTOBUA (YHKLMOHMPOBAHMSA
npeanpuaTve B MocfefjHee BPeMs U3MEHSAOTCA KPUTEPUU, MO KOTOPbIM
oueHMBaeTCs aPMEKTUBHOCTb CUCTEMbI 351eKTpocHabxeHnsa (C3C) npo-
MbILUNEHHbIX NpeanpuaTuid [51,57,84,112,112,124]. OnTuManbHas cxema
3NeKTPOCHabXeHUsd, NpefycMOTPEHHAA NPOEKTOM MNPenpuUATUA, Ha Cero-
OHALWHWIA AeHb CTAHOBUTCA He apheKTMBHON. B HacToswee Bpems B Pec-



ny6nnky Y36eKuctaH BHeLpAOTCA COBPEMEHHas MMIMOPTHasA TeXHUKa W
TEXHOM0rMN, KOTOpble HEOOXOAMMO 0becrneyMBaThb 3/1IEKTPO3Hepruel co-
r1acHo TpeboBaHMAM eBPOMENCKNX CTaHAAPTOB. B NpoTMBHOM criy4yae 3ta
TEXHUKA He MOXET 06ecrnednTb OXWMAAEMOr0 KayecTBa W NMPOM3BOAUTENb-
HocTu [5,6,51,78]. CoBpeMeHHble TEXHOMOrM4YecKme YCTaHOBKU UMEKT
aKTUBHOe 06paTHOe B/IUAHWE Ha 3/IEKTPUYECKYIO CeTb, W NPU 3TOM Npesib-
ABNAIOT XXeCTKME TPeboBaHNA K KayeCTBY 3/1EKTPO3HEPTUN N HAJEXKHOCTU
C3C. 3Tn obCcTOATENbCTBA MOMAraldT PEKOHCTPYKLUMIO NPeanpusaTuin ¢
YYEeTOM COBPEMEHHbIX TpeboBaHU, B YaCTHOCTU, MO Ka4yecTBy W aek-
TUBHOCTWU WCMOMNb30BaHMA 3/IEKTPO3HEPrumM, asTomMaTu3auum notpebie-
HuA, ydeta u T. 4 [1,5,35,51,78,82,84]. 3T0, B CBOKO O4epelb, TpebyeT
YCOBEPLUEHCTBOBaHMA METOANKMK onpefesieHna adgekTnBHoctn CIC ¢
Yy4eTOM COBpPEMEHHbIX TpeboBaHUIA.

MocTtaHoBNeHneM KabuHeTta MUHUCTpOB Pecny6ankm Y36ekuctaH
oT 7 aBrycta 2006 roga Nel64 yTBepxaeHbl «[1paBuia NpoBefeHNA 3Hep-
reTuyeckux ob6cnefoBaHWii W 3KCMepTU3 noTpebuTenein TOMAUBHO-
3HepreTMYecKMX pecypcoB» [75]. YcnewHoe BHeApPeHWE 3TOro nocTtaHoB-
NEHNs 3aBMCUT OT 3aMHTEPecOBaHHOCTWU MPeAnpuUATUiA, OT BHejpeHus
JaHHbIX 3HEPreTUYEeCcKOoro nacnopTa Ha NpPousBOoACTBe. 18 3TOro faHHble
JHEPreTMYecKoro nacrnopta LO/DKHbI 6bITb MOME3HbIMM  MPU pa3paboTke
3HeprocbeperaroLWnx MeponpuaTuiA Ha npegnpusaTun. MNpu 3ToM cocTas-
JIeHWe 3HepreTMYecKoro nacriopta TpebyeT MNpPOBefeHUS KOMIMIEKCHOro
nccnegosaHna C3C npegnpuaTUA, ¢ NPUBMEYEHNEM BbICOKOKBATMDULN-
pPOBaHHbIX CNEeUnasncToB CO 3HAYUTENbHBIMU TPYAOBbLIMU, MaTepuasibHbI-
MW 1 BpeMeHHbIMW 3aTpaTamu [11,12,75].

[ns ycnewHoro npoBefeHNa aHepreTudecknux obcrnenosaHum (aHep-
roayaurta) npegnaraeTca cosfaHue 3HepreTM4ecKoro nacriopra npeanpu-
ATUS B 3/IEKTPOHHOI hopme (6a3bl AaHHbIX) [12,94,96]. Ansa 6onee pe-
TaSlbHOr0 MCCNef0BaHNSI 3HEProX03alCTBa, a TakKe MOHUTOPUHIa 3Hep-
ronoTpebnieHns, [faHHble 3HEPreTMYecKOro nacrnoprta BK/OYaT B cebs
BCe MoKasaTeNn 3neKTpPoobopynoBaHUs npeanpuaTus. [Meprognyeckoe
3HepreTuyeckoe obcnefosaHune notpebuteneii TSP npoBoanTCa He pexe
OfiHOro pasa B 5 fieT [75]. Takoe MOCTPOeHMe 3HePreTUYECKOro nacropTa
No3BOMIAET MNPU He3HAUUTENbHbIX 3aTpaTax MpPOBOAUTL PerynsapHoe 4vac-
TUYHOE 3HepreTUYecKoe obcnefoBaHme NPesnpuaTUs.

PaspaboTKa Takoli 6a3bl gaHHbIX NpeAnonaraeT co3jaHne maTemaTu-
yeckoli mogenn COC 0606LLLeHHOr0 NpesnpusATUS, NO3BONSAOLLEA BBECTM
Mo3/IeMEHTHbIV pacyeT NOTepb M MOCTPOEHME 3HEePreTUYeckux 6anaHcoB
BCcex cTyneHeir C3AC npegnpusaTtusa [8,116]. PasButne nporpaMMmpoBaH-



HOli 6a3bl JaHHbIX MO3BOMSAET CO34aTb 3NPEKTUBHY MHDOPMALMOHHYHO
- aHa/IMTUYECKYIO0 CUCTEMY AN1A BbIAB/EHUS Pe3epBOB 3KOHOMUM 3HepPruu
[11,12,99].

Mpon3BoACTBO KOHKYPEHTOCMOCOBHOM Ha MUPOBOM pPbIHKE MPOAYK-
uuKn TpebyeT MOBbILEHUA 3(MPEKTUBHOCTU MPOU3BOLCTBA, YMEHbLLEHUS
NPOM3BOACTBEHHbIX 3aTpaT. PelueHve 3Toli 3agaun npegrnonaraeT Kowm-
NEeKCHOe WCCMef0BaHMe BCEX COCTaBMANOLWMX 3aTpaT U BbIABMEHUE WUC-
TOUHWKOB HeonpasBfaHHbIX 60NblINX 3aTpaT. BHeapeHue B Hallein npo-
MbILLIEHHOCTW A0POrocToAwWero nMnoptHoro T30, cuctembl aBTOMaTu-
3MPOBaAHHOIO y4yeTa WM aBTOMaTM3auMyM NPOM3BOACTBA He BCerpga ornpas-
[blBaeTCA 3KOHOMMEN 3n1eKTposHeprum [113]. Ha cerogHsWHWA feHb OcC-
HOBHbIMM MoKasaTensaMm 3PMNEeKTUBHOCTU PaboTbl 3/1EKTPUYECKON 4YacTu
npoussoacTea (JUIl) ABNAOTCA NOKasaTe/M  3NeKTPO3INPEKTUBHOCTU
[57], KOTOpble B OCHOBHOM XapaKTepusytloT 3NPEeKTUBHOCTb WCMO/b30-
BaHHOWM 3MeKTPUYECKN 3Heprun. MNocnefHAs He Bcerga OfHO3HaYHO OM-
pegenseT apdeKTMBHOCTL npomssogcTBa [120]. Mo M3BECTHbLIM AaHHbLIM
[63,76] Ha aththeKTMBHOCTb NMPOM3BOACTBA CYLLECTBEHHO B/IMAIOT 3aTpaThl
Ha C3C U TexHonorn4yeckoe anektpoobopygosaHue (T30), CTOMMOCTb
Cblpbsl, paboyein cunbl K T.N. Ona 60/ee TOUHOro onpeaeneHns adgek-
TUBHOCTW MCMNOJIb30BaHUA MPOM3BOACTBEHHbIX 3aTpaT cneayet BBecT 60-
Nee 00606WeHHbIE NoKasaTenu, Hanpumep, 3MPEeKTUBHOCTb WUCNONb30Ba-
Hns QYT B uenom [121].

PewleHne 3afay sHeprocbepexxeHns TpebyeT oNTUMU3ALUN PEXUMOB
N NapameTpoB 3/1IEKTPONOTPedIeHHA. 3a4ayum ONTUMM3aLMK peLlatoTcs Ha
aTane NPoeKTUPOBaHUA 1 aKcnayaTaumm C3C. OgHOIA 13 OCHOBHbIX 3aday
onTummsauymm C3C NPOMBILLNIEHHOTO MPEANPUATUS ABNSAETCA onpegene-
HUWe ONTUMa/IbHbLIX MapamMeTPoOB CXeMbl 3NEKTPOCHA6XeHUA, obecrieym-
BalOLLMX HaHNyyLlMe TEXHUKO-3KOHOMUYECKUWE nokKasaTenu. Ipu aToMm Ha
CTafuMn MPOEKTUPOBAHUA TakKXe MpefycMaTpuBaeTCsa pely/iMpoBaHue na-
pameTpoB CXeMbl 3/1eKTPOCHabXeHnA (IC) AN 3KOHOMUM 3NEKTPO3HeEpP-
rmm B C3C [7, 109, 110]. O6bI4HO oNTUMM3aLMS NapaMeTPoB cxeMbl 3C K
3KOHOMWYECKNI 3hheKT OT perynmpoBaHMsi MoKaszaTesell onpeaensitoTcs
oTAeNnbHO [49, 76], 6e3 NPUHATUA BO BHMMaHWe CBA3M MeXAy 3TUMWU na-
pameTpamu. OnpefeneHre napameTpoB CXembl 3/1eKTPOCHAOXEHMSA C yYe-
TOM 3TUX CBA3el Mexay perynvpyeMbiMn MapaMeTpamu Mo3BonseT no-
BbllaTb ahdekTnBHocTN CIC.



MMABA 1. METOJ4bl NCCNEOQOBAHUA
OQHEPITO3®PEKTNBHOCTIW B MPOMbBIWLWNEHHOCTW

1.1. 3KOHOMUYECKME H TEXHMYECKME MPeANnOoCbIIKM CO34aHuNA
nnhopmaLHOHHO-NHaNH |HYECKHX CUCTEM MO 3HEProaPdPeKLW BHOCTH

O6ocHoBaHHas paspaboTka W nosiHoMaclTabHoe OCyLLecTBeHUe
NONNTUKK 3HEProcoepeXkeHNa UMeeT 15 CTPaHbl BaXKHelLlee coumanbHO
-3KOHOMMYECKOoe 3HayeHue. K 4ucny OCHOBHbIX COLMabHO-3KOHOMU-
YeCKMX (PaKTopoB, onpesensowmnx Heo6Xo4MMOCTb NepeBoja IKOHOMUKN
CTpaHbl Ha 3HeprocbeperatoLLne penbCbl U COOTBETCTBYHOLLENO (hOPMUPO-
BaHMsA NOSIMTUKMK 3HeprocbepexxeHns, oTHocaTea [13,35,51,78,79,80,82]:

e o0Llee 0340POBMEHNE 3KOHOMMYECKON CUTyauUn W YCKOpeHue
TEMMOB 3KOHOMWYECKOr0 poCTa U YPOBHSA XXWU3HU HaceneHuUs, ynydlleHue
3KO/TOrMYECKOW 06CTAHOBKMU;

* TMOBbILLIEHNE YPOBHA HAaAEXHOCTU K becriepeboiiHOCTM CHabXe-
HUA TOM/IMBHO-3HEPTreTUYECKMMM pecypcamu MNOTpebuTenein pasinyHbIX
KaTeropwii;

* YKpPEMN/eHWe WHBECTULMWOHHOMA OCHOBbI pPasBUTUS TOMJIMBHO-
3HEpPreTU4eCKNX KOMIM/IEKCOB;

* CHWXeHMe (UHAHCOBOro 6pemMeHM Mo onsaTe WCMnob3oBaHUA
3HEPropecypcoB 1 COOTBETCTBEHHO 06ecrneyeHme X IKOHOMUYECKOR Joc-
TYNHOCTW /151 6IO[XKETOB pa3NYHbIX YPOBHEN M BCEX KaTeropwii aHepro-
noTpebuTenen;

* TOBbILEHNE 3IKOHOMUYECKOW KOHKYPEHTOCMOCO6HOCTM  Mpo-
MbILLSIEHHOM NPOAYKUUM, MPON3BOAUMON B CTPaHe Ha BHYTPEHHEM U Me-
XAYHApPOLHbIX PbIHKAxX 3a CYeT CHWXEHWS YAeNbHOro Beca 3HepreTuye-
CKOIA COCTaBNSAIOLLIEN;

Peanusaums rocyfapcTBeHHOW MOAUTUKKU yNpaBfeHUs aHeprocbepe-
YXeHWeM J0/KHa NPUBECTU K CO34aHUI0 3KOHOMUYECKOM 3aMHTepecoBaH-
HOCTM XO03AMWCTBYHOLINX CYOBEKTOB B 3(PGHEKTUBHOM WCMONb30BAHUN
MMEIOLLLErocst MoTeHUMana 3HeprocoepeXxeHns, Npexae BCero 3a cyer WH-
BECTMPOBaHMA aHeprocbeperakLLinX NPOEKTOB.

BaxkHelLWnii noTeHUMan 3KOHOMUU 3MeKTPO3IHEPTMMN COCPEAOTOUEH
B MPOMbILU/IEHHOCTN, KaK OCHOBHOM noTpebuTene aHeprum [5,28,58,
62,76]. DHepreTM4ecKoe X035IMCTBO SBMSETCA BaKHeliLleli COCTaBHOW Ya-
CTb0 NPOMbILWJ/IEHHOIO NPEeAnPUATUSA, HageXHas Wn adpeKTMBHaA paboTa
KOTOpOro o6ecneumBaeT KayecTBEeHHble NokasatesiM paboTbl U KOHKYPEH-
TOCNOCOOHOCTL BbINYCKaeMOW MNpoayKumn. CoBpemMeHHble MNPOMbILLIEH-



Hble NPeLNPUATUA XapaKTepu3ytoTcs 60MbLUOK 3HEPrOEMKOCTBIO N pasHO-
obpasvem BWAOB MOTPe6nsieMoii aHeprumn. [loBblleHMe 3PEKTUBHOCTM
npou3BoAcTBa TpebyeT YMeHbLUEHUS MPOM3BOACTBEHHbLIX 3aTpaT, KOM-
NEKCHOr0 UCCNeAoBaHUA BCEX WX COCTaBASKLWUX W BbISBNEHUS UCTOY-
HUKOB HeornpasBfaHHO 60nbLUMX 3aTpaT. OCHOBHbIM HanpaB/ieHWeM B pe-
LIEeHMM 3TOW 3afayun ABMSETCA 3IHeprocbepexeHne B MPOU3BOACTBE, CO-
BepLLEHCTBOBaHMWE YrNpaB/ieHUs aHepronoTpebeHneM NpPeanpuaTuUs.

HeobxogMmMoCTb CO3LaHNA MHCTPYMEHTA A1 UCC/ef0BaHUSA 3Hepro-
3(h(heKTMBHOCTN 06BHEKTOB 3HEPrOCUCTEM BbITEKAET M3 KOMMJeKca 3agad
3HeprocbepexxeHNs B MpoOMblWIeHHoCTM [6,13,76,78,79,130]. naBHbIMK
BOMpocamMu MCCeAYEMOM CUCTEMbI SABASAKOTCA CNOCO6blI 3KOHOMUU 3/1EK-
TPO3HEPTUUN Ha NpefnpuAaTUAX. HanpasneHWs passBuTUS sHeprocbeperke-
HMS B MNPOMbIW/IEHHOCTN nNoApo6HO onucaHbl B pabotax [5,6,12,28,
49,50,63,76]. OcHoBononarakwWUMnU NPUHLUNAMK LOCTMDKEHUSA 3HePro-
cbepexkeHNs B MPOMbILLIEHHOCTY ABASAIOTCA cnegytouime [63,76]:

1 3KOHOMUTbL HYXXHO B MEPBYIO 0Yepedb TO, YTO 06XOAUTCA A0-
poxe.

2.  OKOHOMUTb HYXHO TO, YTO MOXHO C3KOHOMWUTb NPW MUHUMAb-
HbIX 3aTpaTax.

3. CHwXaTb NOTEPM HYXHO TaM, rAe OHW aHOMa/lbHO BENNKW (Ha-
XOAUTb 3HEpPreTUYeckue abipbl).

4. C no3vuumn aKOHOMUKM >XenaTtenbHo nsberatb NOCpesHUKOB, T.K.
NOCPeAHMKN 3aMHTEPeCcOBaHbl B NepeHoce BCEX CBOMX 3aTpaT W NoTepb Ha
noTpebuTens.

5. HyXHO TOYHO 3HaTb 06bemM MNOTPebneHHbIX 3HEepPropecypcos
(MMeTb KOMMEPYECKUI U TEXHUYECKNIA yUeT 3HepropecypcoB).

6. Peanuzaums MeponpuaTuiA N0 3HEProcOepeXKeHUo He [0/HKHA
yXyfLlwaTb CaHUTapHO-TUTMEHNYECKME YC/IOBUSA B NPeSNPUATUN.

7. TwaTenbHbIA aHanM3, TOYHbIA BbI6OP LeNeii M KOHLUEHTpaUms
CPeAcTB Ha caMblX 3PEKTUBHbBIX MEPONPUATUSX.

Mcxoass M3 3aTUX MPUHLKUNOB B 3HeprocoepedxxeHUn BbILENSAOT clie-
Aylolime rpynnbl MeponpuaTuiA: Hay4YHO-TEXHUYECKUE, OpraHu3auMoHHO-
3KOHOMWYECKME, HOPMATMBHO-TEXHUYECKMUE, WH(OPMaLMOHHbIE, MpaBo-
Bble [6,13,15,76].

YcrelwHoe BbIMNONHEHWE MpOrpamMm 3HeprocbepexeHns, rnonyyeHve
BbICOKOW 0TAayM OT WUHBECTMLUMIA B sHeprocbeperarowime MeponpuaTus -
BCE 3TO BO MHOIMOM 3aBUCUT OT YPOBHSA MJaHUPOBaHUS M opraHmusauum pa-
6oTbl [6,7,63,76]. ONbIT 3HeprocbepeXxeHs1 B pa3BUTbIX CTpaHax MoKasbl-
BaeT, UTo Hambonee 3hPeKTUBHBLIMU SABNSAIOTCS 3HeprocbeperaroLive Ma-
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nosaTtpartHble MeponpuaTtua [6,42,53,70], ocHOBaHHble Ha pauuMoHanum3a-
UMM UCMONb30BaHWUA 3HEPrnn. AHanM3 onbiTa APYrux CTpaH NoKasblBaeT,
4yTo OT 50 g0 70% peann3yeMoro rnoTeHUnana saHeprocbepeXxeHnss Npuxo-
OUTCS Ha OpraHusauuoHHble MeponpusaTua [6]. MprBnekaTenbHOCTb pe-
XXUMHO-3KCMIyaTauMoHHbIX W OpraHn3aloHHO-3KOHOMUYECKUX Mepo-
NpUATUIA COCTOMT B TOM, YTO MHOIME M3 HUX MOTYT ObITb OCYLLLECTB/IEHbI
npakTuyeckn 6e3 KanuTasbHbIX 3aTpPaT WK C OYeHb HeboNbLUMMUK 3aTpa-
Tamy 1 HEMeANIEHHbIM nosnyyveHmem adpekTa. MoaTomy npexzge, yYem nna-
HMPOBaTb BHEAPEHME KanUTa/oEMKUX 3Heprocbeperarolimx Meponpusi-
TWIA, cnefyeT UCMOMb30BaTh PE3ePBbl CHYDKEHUSA PACX0A0B 3HEPrumn nyTem
COBEPLUEHCTBOBAHMA OpraHusaunun MNpousBOACTBA: Y/YYLLUEHUS TexHUYe-
CKOro COCTOSIHUA 060pYyA0BaHNA, 3HEPTreTUYECKNX PEXMMOB paboThbl, YCT-
paHeHUs1 NOTePb 3HEPrun, BbI3bIBAEMbIX HU3KUMWU KO3duuneHTamm 3a-
rpy3ku obopypoBaHus u gp. Ana ycnewHol peanvsauum U MoBbILLEHNS
3(h(heKTUBHOCTN 3TUX MEPOMPUATUIA HEOOXOAMMO LLUMPOKOe BHeApeHMne
MHOpPMaLMOHHO-aHA/IMTUYECKUX CUCTEM MO 3HEProaypeKTUBHOCTH [11,
25, 15].

B HacToslee BpeMsA Ha 06beKTax 3HeprocucTem MOAyyYMIo npume-
HeHWe LIEHTPa/sIN30BaHHOE yNpaB/ieHNe 3HEPTrOCHAOXXEHWEM, OCHALLEeHHOoe
NMH(OPMALMOHHO-N3MEPUTENTbHLIMU CUCTEMAMW, COBPEMEHHbIMUN CPEeAcT-
BaMu 06paboTKM WM NpefcTaBfeHns UHMopmMaL MM, KOTopoe crnocobeTByeT
NOBbLILLEHMNIO HaAeXHOCTU W 6ecnepebOMHOCTM 3NEKTPOCHAOXKEHMS, CO-
KpaLleHno BpemeHU npoctoeB [36,44,59,135,142], obecneymBaeT nocTo-
AIHHbIA KOHTPO/b 3a PaboTol 3HEePreTMYECKOro X03sIMCTBa, OrepaTuBHOE
ynpaB/ieHVe 3/1eKTPOCHA6XeHUEM, aBTOMATU3MPOBaHHbIA Y4eT pacxofa
3NEeKTPO3HEPTrMX, NNAHUPOBaHUE 3/1EKTPONOTPe6NeHNs, CYLLECTBEHHYHO
9KOHOMMUIO 3HEPreTUYeCKNX N TPYLOBbIX PECYpPCOB.

Lnpokoe pasBuTUe aBTOMATM3NPOBAHHbLIX CUCTEM YMpaB/ieHUs
NPOMBILIEHHBIMU MPEANPUATUAMM MPeSbABASeT K cUcTeMe YynpaB/ieHUs!
3neKTpOoCcHabXeHnem 0cobble TpeboBaHMA Mo cbopy MHGopMaLMn 1 nepe-
Ja4vn ee B MHDOPMALMOHHBIN LEHTP AN nocnegytollein o6paboTkm u one-
pPaTUBHOIO MOSTYYEHUSI OTUETHbIX AaHHbIX, YNyYLIEeHUS OMepaTMBHOIO W
NepcneKTUBHOIO NNaHMPOBaHWS, PaunOHaNbHOIO pacnpefefieHns anek-
TpoaHeprum [21,40,128].

CoBepLUEHCTBOBaHNE MeTOAOB YMpaB/ieHUs, pa3paboTKa HOBbIX
CPeACTB yNpaBneHWsA C UCMO/b30BaHMEM MWKPOMPOLLECCOPHON TEXHUKMW,
OTKPbIBAET HOBble BO3MOXHOCTU CUCTEMbI 3/IEKTPOCHAOXKEHNS U Npeab-
ABMSET K Hell NoBbILEHHbIe TpeboBaHMA. AKTyaslbHOWM 3agayeli siBNSeTcs
LleHTpann3oBaHHOE U3MEPEHME WMHTErpasibHbIX 3HAYEHWU pPasINYHbIX Na-
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paMeTpoB, Heo6XOAMMbIX A1 ONEpaTUBHONO aBTOMATUYECKOro y4yeTa
3HepropecypcoB, cocTaB/eHUs 6anaHcoB NOTpPebneHNs aHeprumn, nojcyeTa
YOeNbHbIX PacXof0B 3Hepruu Ha efuHULY npogykumn [18,47,131].
onTummsaumnsa paboTbl CIC 06bEKTOB 3HEPIrOCUCTEM C LieSiblo obec-
MeYeHNs HaMBbIFOAHEMLUNX PEeXMMOB JKChyaTalumMm 3HepreTmMyecKoro
06opyfoBaHNA, MUHMMU3ALMA MOTEPb BCEX BUAOB 3HEPTUW W MNOJSYYEHUA
MaKCUMasIbHOr0 3KOHOMWUYECKOro 3(h(heKTa, COBEPLUEHCTBOBaHME PEXMU-
MOB 3/1eKTPONOTPebaeHUa NyTeM KOMMeHcauuM peakTUBHOW MOLLHOCTU U
BbIpaBHMBaHWAL rpaMKoB 3M1EKTPUYECKON Harpy3ku, obecrnedyeHUss onTu-
MasibHbIX YPOBHEN HanpsbKeHWs BO3MOXHO TO/IbKO C WCMOJSIb30BaHUEM
AHA/IUTUYECKUX AaHHbIX, NOYYeHHbIX 0T MHPOPMALMOHHbIX CUCTEM.

OpraHam ynpaBfeHUss 3HepreTUKol Bce B 60MbLUOA CTeneHU Hy>XXHa
nonHaa u goctoBepHasa vHgopmaums. Mpyn 3ToM B efMHOM WHGOopMaLU-
OHHOM 6/10Ke [0/MKHbI 6bITb NpPeAcTaB/eHbl, C OAHON CTOPOHLI, HaTypasib-
Hble NOKaszaTeNn 3Hepro6anaHcoB pasIMYHbIX YPOBHER, C APYroi - ux
(hMHAHCOBO-3KOHOMMUYeCKNe nokasatenn. NMpumeHeHWe JaHHON MHGOpMa-
Unn oNs pewleHns 3agad ynpasfieHUs HEBO3MOXKHO 6e3 peannsaumm cnox-
HOr0 MNPOrpaMMHO-TEXHMYECKOr0 KOMMJeKca  MOAAEPXKKU MNPUHATBIX
ynpaBfeHUYeCKNX PELUEHU C Pa3BUTLIMU BO3MOXXHOCTSIMU aHa/IMTUYECKO
N CTaTUCTUYEeCKON 06paboTKM MHMOPMAaLMK, MOCTPOEHUA MNPOrHO3HbIX
Mogeneii pasBuUTMSA  TOMJIMBHO-3HEPreTUYeCKMX 6anaHCoB  pas/IMUHbIX
YPOBHEA.

B aBTOMaTM3MpOBaHHOW CUCTeMe YMpaB/ieHUs 3HEProcHabXXeHuem
(ACYQ), Hapsagy ¢ 3afiayaMy OnepaTUBHOrO yrpaB/fieHUs N KOHTPOSS, aB-
TOMaTU3MPOBAHHOI0 y4YeTa 3HepropecypcoB, BaXKHOe 3HaudeHWe npuobpe-
TalT 33Zayn ONTMMU3ALMOHHOIO XapakTtepa B 061aCTW 3/1eKTPOMNOTPe6-
NeHNA N paboTbl 3HEPreTUYECKOro 060pyf0BaHMA, a TakXke 3ajayun, CBS-
3aHHbIe C ONEPATMBHbLIM M AONTOCPOYHBIM M/IAHNPOBAHMEM, HAKOM/IEHNEM
N aHaNM30M CTaTUCTUYECKUX [JaHHbIX, HEOOXOAUMBIX A1 OonpefesieHus
peasnibHbIX YAeNbHbIX HOPM U 060CHOBaHHbIX MEPCMEeKTUBHbLIX MaHoB. B
coctaB ACY3 BKNIOYAIOTCA TakKXe CUCTEMbl LMArHOCTUKM HEUCnpasBHO-
CTel aneKTpoobopynoBaHus npeanpuaTua [6,61,128].

OfHOl 13 OCHOBHBbIX 3afjay peanunsaLmm sHeprocbepexxeHns ABseT-
CA  co3jaHWe COOTBETCTBYHOLEM  3aKOHOAaTeNIbHON, HOPMaTUBHO-
npaBoBOli M MeTOANYECKOWN 6asbl, CTUMYNUpPYIOLLEl 3HeprocbeperatoLimne
Mepbl. JHeprocbepe>keHMe OCYLLECTBNAETCA Ha OCHOBAaHWW MPOBeAeHUS
3KCNepTU3bl Ha CTafun NPOEKTMPOBAHMA W NYCKa MPeanpuaTuUsa UM aHep-
reTMyeckoro obcnefioBaHUA BO BPeEMS ero akcnsyartauum nyTeM cornoc-
TaB/eHUA (haKTUYEeCKOW Be/IMUUHbLI YeNbHON 3HeproéMKOCTW 3aTpaT npu
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NPON3BOACTBE MPOAYKLUUM C HOPMATUBHLIM 3HAYEHWEM YAe/IbHOM 3Hepro-
EMKOCTM.

VMcnonb3oBaHve pe3epBOB 3KOHOMWUW 3HEPropecypcoB Ha [encT-
BYIOLLNX MPEANPUATUAX HEBO3MOXHO 6e3 r/yboKoro aHanvsa npousBoa-
CTBEHHbIX MPOLECCOB BO B3aMMOCBA3M TEXHOMNOMUU N 3HepreTukn [11,52,
63,76]. 3Ty 3agavy, Kak NpaBuso, peliaT NyTeEM MPOBEAEHUS 3HEPreTu-
YecKoro ob6cnefoBaHus - ayauTta, T.e. NEepPUOANYECKOro feTasibHOro 06-
cnefoBaHnsA 060pyaoBaHMs, TEXHOIOMMYECKUX MPOLECCOB, B X0f4e KOTO-
poro BbIABMATCA BENNYUHBI NOTPEGSIEHNSA 3HEPTUW B OTAESIbHbIX MpPo-
Leccax M Ha OTAeNbHbIX YCTaHOBKaXx, HepauMoHa/IbHble Pacxofibl U Mps-
Mble NOTepy 3Heprumn. B pesynbTaTe NpoBefeHUs sHeproayamTa cocTass-
eTca MnepeyeHb MeponpUSATUIA MO 3KOHOMUM 3HEPropecypcoB € YKasaHWeMm
npuopuTeToB [75].

MpenaTcTBMEM B pelleHMU 3afad, CBSA3aHHbIX C 3HEProcbepexxeHun-
eM, SABNSETCA HeJOoCTaTOYHOe 3HaHMWe rNaBHbIMU 3HEpPreTMKamMmu npeanpu-
ATUA METOAOB 3HeproayaMTa WM 3HepromeHemxkmeHTa [6,45,70], a Takke
HEMHOIOYMNC/IEHHOCTb JOCTYMHbIX METOAMYECKUX MOCOOMIA MO 3HEproap-
(DEKTUBHOCTU B MPOMbILLSIEHHOCTU. B HacTosillee BpeMs KOMMbIOTEP Ha
CTO/Ie PYKOBOAWUTE/IA CTAHOBUTCHA OCHOBHbIM WMHCTPYMEHTOM B yrpabJie-
HUW NPON3BOACTBOM. MofennpoBaHme NnpoLecca BbINOHEHNA Meponpus-
TWiAi B 061acTn 3HeprocbepexeHUs Mo3BOMSAET, MPOM3BECTM aHa/IM3 U OM-
pesennTb 3KOHOMUYECKUIA 3(PGeKT NPUHATLIX pelleHuid. WccnegoBaHue
BOMPOCOB 3HeprocbepexxeHMs TpebyeT co3gaHUA MHMOPMALNOHHBLIX CUC-
Tem [11,17,25,54], obecneumBalownx AeTasibHOE WN3y4YeHMEe OTAENbHbIX
BMAOB MOTpebuTenel N UX PeXUMOB 3N1eKTPONoTpebneHns. Ansa pelleHus
BblLLleHa3BaHHbIX 3afa4y HeobX0AMMO LUMPOKOE BHeApeHue WHgopmaLm-
OHHO-aHanuTuyeckux cuctem (MAC) no TeMaTKe 3HEProaPeKTUBHOCTHU
[11,18,25].

MNAC nmeeT ABa KOMIMOHEHTA:

- VH(OPMaLMOHHbIA - 3TO MHAPOPMAaLMOHHbLIA MaccuB CTaTUCTUYe-
CKMX [aHHbIX, JOKYMEHTOB, rpauM4ecKoro marepmana, a Takxe airopur-
MOB pacyeToB, MOAe/IMPOBAHUSA U NPOrHO3MPOBaHUS;

- MNpPOrpaMMmHbIA - KOMMJEKC MNPOrpaMMHbIX CpefcTB, obecneyu-
BalOLMX paboTy ¢ MHHPOPMALMOHHONW KOMMOHEHTOM, aHaIMTUYECKYO 06-
paboTKy CcTaTUCTUYeCKOi MHGopMauumn. Ipn 3TOM € TOYKM 3pEHUS MOSb-
30BaTensl, WHHOPMALNOHHbLIA KOMMOHEHT WUMEET ONnpefenstoLyto pPosib.
Cuctema ynpasneHns 6asamMy faHHbIX 06ecneynBaeT BO3MOXHOCTb MHO-
ronosib30BaTeNbCKOro Aoctyna K MHpopmMauum, cnyxebHble cepBUCbl af-

15



MUHUCTpPa ropa 6aHkKa AaHHbIX, pasBuUTble PYHKLUN MOUCKA, COPTUPOBKN U
npegcTaBneHnsa MHpopMauunm.

XapakTep, cogepXaHue 1 06beM nepegaBaemoli MHGopMauun onpe-
JenaTca 3ajadvaMy, pellaeMbIiMU CUCTEMON ynpaBfeHUs, NPUHATBIM Ha
KOHTPONMPYEMbIX 06beKTaxX 3HeprocHabXXeHMs ypoBHeEM aBToMaTu3alum,
(PYHKLMOHA/IbHBIMU BO3MOXXHOCTSAMU UCMO/Ib3YeMbIX B CUCTeMe ynpas/ie-
HUA TEXHUYECKUX CPEACTB M 3aBUCAT TakXke OT BuAa U CTPYKTYpbl CUCTe-
Mbl YrpaBieHns, 0COGEHHOCTEN KaXKAoro KOHTPO/IMPYEMOro 06bekTa, yc-
NoBUWIA aKcnyaTauumn aHHOr0 3HEPreTUYECKOro X03AncTaa.

C MOHATMEM «MH(hOpMaLnsa» CBA3AHO MOHATUE «UH(OPMauMOHHas
cucteMa» [15,25,128], KOTOpylo ONpefenstoT KaK COBOKYMHOCTb YCT-
POIACTB N KaHa/I0B CBA3W C MPOTEKAKOLWMMUN B Heldi npoueccamn reHepupo-
BaHWA. cbopa, nepegayvn, o6paboTKK, XpaHeHUA N O0TOOpaxKeHUA WHGOP-
mMaumm. OCHOBHOW XapaKTepHOM 0CO6EHHOCTbH NH060A MHDOPMALMOHHOM
CUCTEMbI AABNSIOTCA MHAOPMaLMOHHbIE NPOLECChl, KOTOPbIE NPU 3afaHHO
CTPYKTYpPe NOSIHOCTLIO OMpefenstoT ee YHKLNOHMPOBaHME.

ECTecTBEHHO, C YC/IOXXHEHNEM CUCTEMbI YNpaBieHNs N yBesIMHeHNEM
obbema MepefaBaemoli MHGOpMauuM BO3HMKaeT Mpobnema aBToOMaTu3a-
uMKn 06paboTKM M ONTUMaILHOIO MCMONb30BaHUA 60/bLUMX MOTOKOB WH-
hopmaymn.

[N KoNu4yecTBEHHOro ONMcaHUs MPOLLECCOB YNpaBieHNs UCMOoNb3y-
eTcsl MaTeMaTMUecKuii annapaT W MeToabl MoaenvMpoBaHusa [20,31,
38,52,61]. Wccnegyssh 3KOHOMMKO-MaTemMaTU4YecKyld MoAesb Mnpouecca,
MOXHO BbISIBUTb Hanbonee 3(PgeKTMBHbIE BapuaHTbl paboTbl 00beKTa
yrnpasfieHns, ONTUMasibHble ero napameTpbl, Tpebyemble CBA3W UM eLe [0
MPUHATUA peLleHns, 40 Bblibopa yNpasBastoLmnX BO3LeNCTBUIA onpeLenunTb
UX BfIMSIHWE Ha YNpPaBfsieMblii 06BEKT U MPOrHO3MPOBaTh PasBUTUE 00bEK-
Ta ynpasfeHUs BO BPEMEHM.

JKOHOMMKO-MaTeMaTnyeckasa Mojenb MNpeacTaBnseT coboit Habop
MaTemMaTUyecKnX WM nornyeckux opmyn [137], BbiparkatoLmMx OCHOB-
Hble XapaKTepPUCTUKN AeATeNbHOCTM ynpasfasemoli cuctembl. CriefoBa-
Te/lbHO, 3KOHOMMKO-MaTeMaTuyeckass Mofeflb - 3TO (PyHKLUMOHaNbHas 6a-
3a ACY, NOCKOMbKY OHa MMUTUPYET (YHKLMOHMPOBaHME 06BbEKTA ynpaBs-
NeHus.

Be3ycnoBHO, HMKakas maTemaTM4yeckas MOAeSb He MOXET B MOMHOM
Mepe 0TpasnTb BCHO COXKHOCTL U AMHAMWKY npouecca, MHoroobpasme
(OYHKUMIA ynpaBieHns. [M03TOMy Ha MpakTUKe C Lefbio MaKCUMabHOro
NPUBNMXKEHNA MOLENN K MOAenmpyeMoMy 06beKTy opmanm3oBaHHOe
onucaHue o06beKTa yrnpaB/eHUs BbIPaXXaeTcsd B BUAE KOMIMJIEKCA IKOHOMU-
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KO-MaTemMaTUUCCKUX MOfeNeid, CBA3aHHbIX MeXay CO60M 3KOHOMUYECKOW
NHopMaLen.

AHann3 COBPEMEHHOr0 COCTOSIHUA CUCTEMbl 3HEProcHabXeHWs
00BEKTOB 3HEProCMCTEM W AasibHelillee pasBUTME CUCTEM YMNpaB/ieHUS
MPOMBbILLIEHHbIM 3HEProcHabXeHWeM MOATBEPXKAANT aKTya/lbHOCTb LUK-
POKOro BHeApeHMs MHMOPMaUMOHHO-aHA/IMTUYECKUX CUCTEM [ANS MOBbI-
LLEHWNST 3HEPTro3(hheKTUBHOCTU NPeANpPUATUIA.

1.2. NHhopMayNOHHO-aHaIMTUUYECKNE CUCTEMBI
No 3HeprosaHeKTUBHOCTU B MPOMbILLUJIEHHOCTHU

B NH(pacTPyKType COBPEMEHHOI0 NHMOPMALMOHHOrO-
WHAYCTpUanbHOro obuiectsa MHGMOPMaLNOHHbIE CUCTEMbI 3aHUMAKOT O4HO
M3 K/HOYEBbIX MeCT. 3TO BbI3BAHO BO3pacTalLLel ponbi MHopMauun B
HayKOEMKOM MPOMbILLIEHHOM Mpoun3BoAcTBe. VIH(opmaLma B COBPEMEH-
HbIX YC/I0BMSAX BbICTYNaeT, Kak pecypc, No3BONSAOLWMUA MUHUMU3NPOBATb
pacxofbl ApPYrnx pecypcoB (CbIPbEBbIX, MaTepuasibHbIX, (PMHAHCOBbLIX Y
T.0.). OJHepreTnyeckme pecypcbl BMeCTe C Apyrumun (maTepuasibHo-
TEXHUYECKUMU, (PUHAHCOBBIMW, WHTENNEKTYallbHbIMWU, WH(HOPMALMOHHbI-
MU K T.N.) obpa3yeT B3aMMOCBSI3aHHbIN KOMMJIEKC pecypcoobecncyeHuns
npounssoacTsa [25].

B HacTosiLlee BpemMsi UMEeTCS HECKOJIbKO BapuaHTOB MH(OPMAaLNOH-
HO-aHa/IMTUYECKUX CUCTEM MO 3KOHOMUW 3HEPTrUM B MPOMbILLSIEHHOCTH.
HauvanbHble TeopeTUUecKne MoNoXKeHUs Co3jaHUsA Takoi cucTembl onuca-
Hbl B paboTte [14]. Cuctema WHMpOPMaLNOHHO-MeTOANYECKOTO obecreye-
HUS AN BbISIBNEHUS Pe3epBOB 3KOHOMUW TOMIMBA W 3HEPrUM B MPOMbILL-
NIEHHOCTM NpegnonaraeT co3faHne 6aHKa nepBUYHON (MCXOAHOM) UHpOp-
MauMm 1 paspaboTKy anropuTtMoB (POPMUPOBAHMS BbIXOAHOW MHpOpMa-
U1K, HeoOXOAMMOI AN OCYLLLECTBNEHUS KOHTPOAS M aHanm3a 3PpgeKTuB-
HOCTW 3HEProMCcnosb30BaHNS, a TakxKe NPUHATUA PeLLeHnii 0 NpoBeAeHUN
MepPONpPUATUIA, HanpPaBfIEHHbIX Ha CHMXXEHME pacxoja 3HEepPropecypcos.
MeToanKn BKIOYAIOT 00LLME MOMOXKEHUS MO PELLUEeHUIO KCcCnefyemMoro
BOMpoOca M BbIMO/THEHUIO Pa3IMYHOro poga paboT Ho cbopy, oT6Opy, 06-
paboTKe M NpPeLCTaBAEHUD MHGOPMaLMN NMPU PeLIEHNN KOHKPETHbIX 3a-
Jau.

OCHOBHbIMY 33afayaMmn CUCTEMbI SBMSAKOTCA:

- thopMmnpoBaHMe MHMopMauuKn, Heo6XOAUMOWN ANS KOHTPONS,

/M3a N OLIEHKMN COCTOSIHUS MCMO/b30BaHUSI 3HEPropecypcoB Ha npeanpu-
ATUSAX;
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- 06paboTKa 1 nony4veHMe UHgopmauumn B 3afaHHON hopme 1 Heob-
X0ANMOM 00beme AN1A pelleHns 3agad NoBblIeHNS aHeKTUBHOCTU 3Hep-
roMcnosib30BaHUS;

- pas3paboTKa npoLeayp u airoputMoB cbopa 1 06paboTKM BXOAHOM
nHopmaumn, MeTo40oB W aJropuTMOB pacyeTa, Croco60B M CPeAcTB
0hopMNEHMA BbIXOAHOW MHGOPMaLK;

- MOCTaHOBKa W pelleHMe 3a4ad MnonyyvyeHMs NepBUYHON (MCXOLHO)
WMHoOpMaLUM N BbIXOAHOW WHGopMaLumn, onpegensemoit 3agadyamu O6-
LLe CUCTEMBI.

BbixogHaa wvHpopmauusa onpefensieTcs KOHKPETHO MOCTaB/IEHHOW
3aflayeit U opmmpyeTcsa B pesy/bTaTe 00Pab0TKU UCXOAHOWM (BXOAHOWA)
WMHMopMaL MK, UCMOMb3YeMON AN1A NPUHATUA peLleHns B 06/1acTu 3Hepro-
NCMO/b30BaHUS, Clofa OTHOCATCS:

- nnaH (nepeyeHb) MeponpuUATUA NO 3IKOHOMUM TONAMBA N 3HEPrun
(Ha ypoBHe uUexa, NpeanpuaTUA, NOA0TPac/n, 0Tpacnu);

- Hay4HO 060CHOBaHHble (pacyeTHble) HOpPMbl pacxofja 3Heprope-
CYPCOB B 3HEPreTUYECKUX Y TEXHOIOTMYECKNX MpoLeccax 1 ycTaHOBKaXx;

- CpefiHee CHM)XeHMEe HOPM pacxofja 3HepropecypcoB Ha Mpou3Boj-
CTBO NMpPOAYyKLUWUK;

- KpUTEpUWM MPUHATUSA pelleHnin (NpuBefeHHbIe 3aTpaTbl, MUHUMYM
pacxofa LeUUMTHOro TONANBA, IKOMOrMYecKre (hakTopbl, 3afaHHas Ha-
[EXHOCTb 3HEpProcHabXXeHUs u gp.);

- KO3(h(pnumMeHTbI NOME3HOr0 AeNCTBUSA YCTAHOBOK;

- KO3(P(PMUMEHT NONE3HOr0 UCMO/b30BaHNA 3HEPTUN;

- BO3MOXXHas 3KOHOMMWS 3HEpPropecypcoB (TON/MBA, 3M1EKTPUYECKONA
N TEMJIOBOW 3HEPTUN);

- NoTpebHOCTbL B Npubopax yyeTa pacxoja 3Hepropecypcos;

- 0006WeHHbIe NOKa3aTesM COCTOSHUSA U Pa3BUTUSA 3HEProxossiicTea
npeanpuATUs (oTpacnun), Takume, Kak Npou3BoAUTENbHOCTb Tpyaa, (hOHA0-
BOOPY>XEHHOCTb, 3HEProBOOPY>KEHHOCTb TPYyfa, 3HEProeMKOCTb MPOLYK-
UM u ap.

MpumeHeHne OBM ansa aHanuMTU4vecKo 06paboTKM JaHHbIX C Lefblo
BbISIB/IEHNS] PE3ePBOB 3KOHOMWUMW 3HEPrUM 3HAUYMTENIbHO paclUuMpsieT BO3-
MOXHOCTW CUCTEM 3/1IEKTPOCHabXeHNS. XpaHeHWe NH(opMaL M B NaMaTu
3BM nipupgaeTt eli NPUHUMNMANBHO HOBOE KayecTBO AMHAMMWUYHOCTH, T.e.
CMOCcO6HOCTN K ObICTPOI NepecTPOiKe U HeMocpeCcTBEHHOMY onepaTus-
HOMY ee UCMOoJIb30BaHMI0 B pellaeMbix Ha IBM 3agavax. IBM obecneyn-
BaeT XpaHeHMe M onepaTUBHYID 06paboTKy AaHHbIX 60MbLIOI0 06bemMa
MHopMaumn. YCTPOWCTBO aBTOMaTUYECKOW MeyaTu No3BOSISAET B Cry4ae
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Heo6xoaMMocTu BbLICTPO NPEACTaBNATb NI06YI0 BbIGOPKY 13 3TOW MHGOpP-
VEUTZIZR

3NeKTPOHHbIE BepcuM Takoh CUCTEMbl OMucaHbl B paboTax
[11,76,77], oHa BK/OYaeT B cebs o6LLME CBeAEHMA O NpeanpuaTMM, OC-
HOBHble 6anaHcoBble Tab/mubl N UTOTOBYIO Tabnmuy aHeprocbeperaroLmnx
MeponpuaTUiA, a Takke 6/10KU CNPaBOYHOM MH(OpMaLMK, Takme Kak Mnpo-
rpaMma 06s13aTe/ibHbIX 3HeproobecneaoBaHHim [11]. OCHOBHOe MEHO Mpo-
rpaMmbl COAEPXUT MYHKT MPocMoTpa 6asbl faHHbIX N0 06Cnef0BaHHbLIM
NPegnpuUATUAM, a TakXe MYHKT OTKPbITUS 4ManoroBoro OKHa A/ BBoAa
nHopmaumn. BennumnHa (akTM4HeCcKOro CymMMapHOro noTpebneHus pas-
JNINYHBIX BU0B 3HEPropecypcoB aBTOMATUYECKU PacCHUTLIBAETCH MO fJaH-
HbIM 13 6anaHCcoBbIX Tabnuy. Takxke pacCuMTbIBaAtOTCA YAe/lbHble NMoKasa-
Tenu sHepronoTpebneHns [14,56].

B paboTe [77] onncaHa KoMnblOTepHasd nporpammMa «Cuoema y4eta
N aHanmsa noTpebneHns 3HepPropecypcoB MpeanpuaTUSa», NpegHasHayeH-
Has [NA peLleHns 3ajaq:

* OobecrieveHne eXecyTOYHOro y4yeTa W aHaiM3a AaHHbIX MO
pacxofy 3Hepropecypcos.

* BblifBneHMe Hea(pheKTUBHOIoO pacxosa 3HePropecypcos.

* KoHTponb Hapf COOTBETCTBMEM (PAKTUYECKMX [AHHbIX HOpP-
MaTMBHbIM.

» [oBbilleHMEe JOCTOBEPHOCTU yYeTa.

* OO6beKTUBHas oLeHKa paboTbl NepcoHana 3HeprooObCKTOB.

» T[lpoBeaeHMe aHeproayanTa NpeanpusaTus.

» E>XeAHeBHbI/ NPOCMOTP 3aTpaTt Ha 3HepPropecypchbi.

OCHOBY CUCTEMbI COCTaBMAOT CiefytoLLMe MOLY/IN:

1. OueHKa 3HeproMeHeKMeHTa Ha nNpeanpuaTUKn. MNpuMeHsaeTca aHS
OMpeenieHNss COCTOAHMA [fen MO0 3HeproynpasfieHUI0 Ha NPesnpuaTun.
MpAMbIMM O0TBETaMX Ha BOMPOCHUK 3aKa3yuK cam OLleHUBaeT cebd 1 BU-
OWT 334a4n N0 YAyULLEeHUIO 3HepProMeHe>KMeHTa.

2. BxxefHeBHaA oueHKa W aHanu3 3aTpaT Ha 3Hepropecypcbl B Teye-
Hue mecsiua (OCHOBHOM Mogynb). ObecneyumBaeT 06paboTKy eXeCyTOUHbIX
JaHHbIX 0 MOTPebIeHNN 3HEPropecypcoB, aHann3 paboTbl 06LEKTOB U Bbl-
BOJ, pe3y/bTaToB B rpaguyeckoii hopme, BU3yaNbHbI NPOCMOTP y4eTa U
aHanM3a pacxofa 3HCPropecypcoB B 06BEMHOM M [eHEXHOM OTHOLUEHUU
3a KaXkble CYTKMN Mecsua, CpaBHEHWEM C M1aHOM.

3. OueHKa 1 aHasIM3 3aTpaT Ha 3Hepropecypcbl B TeYEHUE rofa.

4. ObyyeHune paboTe N peKOMeHLaLNN 3aKa3umKy.
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B pab6ote [76] onucaHbl cnegytouwme MHHDOPMALVOHHbIE CUCTEMbI
ONS BbISIBNIEHWS PE3epPBOB 3KOHOMWUWN 3/1EKTPO3HEPTUN B NPOMbILLIEHHO-
cTu:

MHdopmauymoHHo-pacveTHaa cuctema «MPC-TMC» [76] npegHasHa-
YeHa 4119 OKasaHMsl MpaKTUYeCcKOW NMOMOLLN B Bblbope, pa3paboTke N BHe-
OpeHnn aHeprocbeperaoLwnx MeponpuaTUii Ha NPeanpuUATUAX MPOMbILL-
neHHocTn 1 XKKX, a Takxe 060CHOBaHWe UX 3KOHOMWYECKOWN 3h(PeKTmB-
HOCTW.

MHpopmaunoHHasa-cnpaBoyHas cuctema «QHeprocbepexeHue: Tex-
HUYECKME peLleHns, 06opyLoBaHMe U MaTepuanbl» [76] ABASETCA 3nek-
TPOHHbIM M3JaHWEM, COAepXXallnM Creunann3vpoBaHHyo 6asy AaHHbIX
3HeprocbeperarLLUX MeponpuaTUA NO 3HeprocbepexxeHnto. W3gaHue
CHabXXeHO NoACMCTEMONM NoucKa WHopMauuKn, obecrnednBaroLLleii  KoH-
TEKCTHbI NMOMCK MO K/HOYEBLIM C/1I0BaM.

B pab6oTe [76] onucaH MpUHLMNA NOCTPOEHMUA NpPorpammMHoro obec-
neveHnss «ABTOMATU3UPOBAHHbLIN pacyeT 3HeprocbeperaroLLnUx NPOeKTOB»
(AP3M). MnaBHas uenb paspaboTkm cpeabl MO «AP3IM» cocToMT B Noj-
JepXKKe MEeTOAUKMN TEXHUKO-3KOHOMMYecKoro obocHoBaHuss 3CM B co-
CTaBe 3HeprocbeperarLLnX NMPOEKTOB

MO AP3IT npefHasHayeHo ona:

- NpefBapuTe/IbHOro aHanu3a 1 PopMMpPoBaHNSA NMPUOPUTETHOIO Psi-
fa OCM;

- (hopMmpoBaHUA 6M3HEC NIaHOB M MPOU3BOACTBA aBTOMATU3NPO-
BaHHOro pacyerta 3CI1 No UCXO4HbIMY JaHHBIM M0/1b30BATENS;

- NpoBefeHNs aHanu3a paccuUnTaHHbiX ICI1 1 cpaBHEHUSA NO KpUTe-
pusaM (MHAHCOBbIX 3aTpaT U CPOKaM OKYNaemMoCTH, OLeHKa 3PheKTUBHO-
cTu peanusauumn 3CrI1.

B pa6oTe [13] onucaHbl NPUHLMMbLI NOCTPOEHUA WUHMOPMALMOHHO-
aHa/IMTUYECKON CUCTEMbI, OCHOBAHHOW Ha CUCTEMHOM aHanvie U Npoek-
TNpoBaHMA. OUeHUTb paboTy opraHu3alum, pas3obpaTbCcsd B TOM, KakK OHa
(DYHKUNOHMPYET, MNOCTPOUTL MOLE/IN N HA UX OCHOBE MPEeAOKUTbL CNOCOo-
Obl yNyudlleHns paboTbl HEKOTOPbIX 3BEHbEB MPOM3BOACTBEHHOMO NpPoLiec-
ca. B xofe pelleHns 3afad ocyllecTsnsieTcAa o6paboTka pesynbTartoB 06-
CNnefoBaHUA W MOCTPOeHWe Mofeneli [eaATeNbHOCTU MpejnpuaTusa ABYyX
BU[OB:

. Mogenn «kak ecTb», ABMASIOLLEACH OTPaXXEHMEM MONOXKEHUS [en
Ha npesnpuATUN Ha MOMEHT 06CnefoBaHMA 1 NO3BONAOLWEN C No3uunei
CMCTEMHOr0 aHanm3a BbIACHUTb, YTO feflaeT U KaK (YHKLUMOHUPYET AaH-
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HOe MpeanpuaTve, a TakXke BbIABUTL PAL OLIMOOK U «Y3KUX MeCT» U
chopMynnpoBaTh psf NPeLIOKeHUI N0 YAYULLEHUIO CUTyaLuK;

e Mogenn «kKak A0/DKHO ObITb», CYMMUPYHOLLEN NepCrneKTUBHbIE
NpeaioKeHNss PYKOBOACTBA U COTPYAHWKOB NPeANpUATUSA, 3KCMNEPTOB U
CUCTEMHbIX aHa/IMTMKOB W NO3BONSAIOLLEN chopmMmpoBaTh MpeLcTaBneHme
0 HOBbIX pPaLMOHa/IbHbIX TEXHOOIUAX PaboThbl NpeLnpuUaTUS.

MocTpoeHHble MOAeNN ABASKOTCA OCHOBOM A1 pa3paboTKy CUCTeEM-
HOro NpPoeKTa, B KOTOPOM TpeboBaHUSA 3akasunka YyTOUHAKTCSA, hopMmain-
3yl0TCA N JOKYMeHTMpYoTca. CUCTEMHbIA MPOEKT CTPOMTCA Ha OCHOBE
MOAENN «KaK A0/HKHO ObITb» 1 BKKOYAET CrieAytoLLee:

*  (PYHKUWOHa/bHYI Mofesb byayLleli CUCTEMbI;

e VH(OPMaLUNOHHYK MoAenb 6yayulen cCUCTeMbI;

e TeXHM4YecKoe 3afjaHWe Ha co3fjaHMe aBTOMaTM3MPOBaHHON CUCTe-
Mbl.

Ha ocHOBe CMCTEMHOr0O MpoeKTa WM MPUHATLIX PELLIEHWNn Mo aBTOMa-
TU3aLUKN OCYLLIECTBNSAETCS:

CocTaB/fieHNe nepeyHs aBTOMAaTU3NPOBAHHbLIX pabovnx MecT npea-
NPUSTUS U CNOCO60B B3aMMOLENCTBUS MEXAY HUMU;

AHanu3 BO3MOXHOCTM WUCMNO/b30BaTb CYLLECTBYHOLNE CUCTEMbI
ynpaBfeHns NpeanpusaTvus NS pelleHus CTOSAWMUX nepes HUM 3ajad v
(hopMmnpoOBaHMA peKoMeHAaumnii No onTUMM3aLUN [eiicTBYHOLLEA nnn Bbl-
60py HOBOI CMCTEMbI yNpaBieHNs.

Hanbonee BakHbl B METOAMYECKOM TMJjiaHe BOMPOCHI, CBA3AHHbIE C
KOMMJ/IEKCHOIM OnTUMU3aumeli CTPYKTYpbl 3HepPreTuyeckoro 6anaHca npo-
MbILLUMEHHbIX NpeanpuaTuiA 1 ysnos [7,65,104,109]. K HMM oTHOCATCA:

- PaspaboTka pauMoHanbHOM CXeMbl 3HEeProcHabXXeHUs1 1 aHeprouc-
NnoNb30BaHUA Ha NPeLnpuUATUN.

- Bblbop pauuvoHanbHOl CTPYKTY pbl 3HEPreTUYECKUX CBA3E MeXay
OTAeNbHbIMU 3/1IEMEHTaMU MPeanpuUaTuUS.

- OnpegeneHve paunoHasbHbIX HanpasfeHWi, cnoco6oB 1M 06bEMOB
MCNO/Ib30BaHNS BTOPUYHbIX 3HEPropecypcoB.

- BbI6op onTvManbHbIX NapameTpoB (CTPYKTYPHbIX, KOHCTPYKTUB-
HO-KOMTMOHOBOYHBbIX, PacXofHbIX, TEPMOANHAMMUYECKUX) ONSA OTLENbHbIX
3/1EMEHTOB MNPeANPUATUSA (arperaTtos, yCTaHOBOK U T.4.) U Ap.

B pa6oTax [11,18,54] onucaHbl CTPYKTypa M NPUHLUMMNbI NOCTPOEHUS
NHOPMAaLMOHHO-aHA/IMTUHECKUX CUCTEM MO 3HEPro3ayPCKTUBHOCTU B
NPOMBbILLNIEHHOCTMW.

B coctaB VMIAC BXoauT:
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- pacrnpefieneHHoe WH(pOpPMaLMOHHOE XpaHunuiie (COBOKYMHOCTb
6a3 gaHHbIX);

- KOMMYHMKaLMOHHaa nogcumcteMa (COBOKYMHOCTb KOMMYHWKaLW-
OHHbIX CPefCTB);

- nporpaMMmHble cpeAcTBa aHanMTUYecKoin 06paboTKM fJaHHbIX (aB-
TOMaTu3npoBaHHble paboume mecta - APM), onepupyrowme faHHbIMU
MH(OPMALMOHHOTO XpaHuamLa.

PacnpeseneHHoe WHMopMauuoHHoe xpaHunuwe WMAC Ha nwobom
YPOBHE Mepapxumn CUCTeMbl BKIKOYAET COBOKYMNHOCTb 6a3 AaHHbIX U cpej-
CTBa ynpasfieHUs umMu. B coctaB MHMoOpMauuMoHHOro xpaHununwa WAC
BXOAAT cnegyrowue 6asbl gaHHbIX:

- HOPMaTMBHO-NpPaBoOBOe 06ecrneyeHne 3HeprocbepexxeHns u aHanu-
TU4Yeckune 0630pbl €ro COCTOAHUS;

- TeXHWYEecKoe HOPMaTMBHO-METOLUYEeCKOe O06ecrneyeHue 3HePro-
cbepexxeHns n aHanMTU4Yeckue 0630pbl Ero COCTOAHMUS;

- MHopmaLus 0 LeneBbiX 3HeprocbeperalwmMx nporpaMmmax u xoge
NX peanunsaymm,

- MHhopMmauua o cybbekTax, y4acTBYHLWMX B aHeprocbeperakLei
LeATeNIbHOCTH;

- MHpopmayns ob aHeprocbeperarowem obopysoBaHUM U MaTepua-
nax;

- nHopmauyma 06 aHeproob6cnegoBaHNM 06HEKTOB U aHAIMTUYECKUNE
0630pbl Mo 06C/e0BaHUAM;

- TUMOBble 3HeprocbeperarWwne MeponpmuaTMa 1 ONbIT UX BHeApe-
HUS;

- ny6énukauum un gpyras Hay4dyHo-TexXHuyeckas WHGopMauus no
aHeprocbepeXXeHNIO U aHaNnTU4YecKne 0630pbl.

B kayecTBe OCHOBHbIX HEJOCTATKOB PACCMOTPEHHbLIX pPaboT MOXHO
NnepevyncnnTb cnegytollee:

1. B pa6ote [15,22] n3n0XeHbl B OCHOBHOM TeOpeTUYECKMe acnek-
Tbl MOCTPOEHUA MHPOPMALMOHHON CUCTEMbI NO 3KOHOMWUMW 3HEpPropecyp-
COB, UTO 3aTPyAHAeT MCMONb30BaHWE AAHHOW METOAMKU B MpPakTUUeCcKux
NCCNeL0BaHNAX NO 3HEProchepeXKeHunto.

2. OTcytcTByeT obuwasa maremaTtMyeckas Mofeflb NMPOMbILLEHHOTO
00beKTa, NO3BOAAKOLWAA NPOBOAUTL KOMMEKCHbIE UCCNef0BaHUS MO Bbl-
AB/IEHUNIO pPe3epBOB 3KOWOMMUU 3HEPropecypcoB.

3. TpebyeTcsd KOHKpeTM3aumMa MeTOLMKU UcCnefoBaHUi 3KOHOMUK
Nno OTAeNbHbIM BMaM 3HEpPropecypcos.



4. CnoXHOCTb aBTOMaTu3aLMyM pacyeToB MO UCC/ELOBAHUIO 3Hep-
rosekTMBHOCTM O06BLEKTOB ANS CO3AaHUSA NPUKNa4HbIX Nporpamm Ha
3BM.

5. OCHOBHbIM HeAOCTAaTKOM 3/IEKTPOHHOW BEPCUU TaKUX CUCTEM
ABnseTca eé cnabas aHanuTUYeckad 4vacTb. VH(opmauuoHHas cuctema
COLEPXUT B OCHOBHOM CTaTUCTUYeCKUE [aHHble MO 3neKTponoTpebne-
Huo. Cuctema He onpegensieT ONTUMasbHble peryampyembie napameTpbl
3HepronoTpe6aeHna un Hanbonee ahPEKTUBHbBIN PeXXUM paboTbl CUCTEMBI
3HeprocHabXXeHus.

[na ycTpaHeHus aTUX HeAOCTaTKOB M co3aaHunsa 60nee ahPeKTUBHbBIX
(BoCTpe60BaHHbLIX) METOAWK WccCnefoBaHUA 3PPEKTUBHOCTU 3IHepPromc-
NMoNMb30BaHWSA B MPOMbILIEHHOCTN TPebyeTcs pewnTb chnefytouime 3aja-
um:

1. Pas3paboTaTb MaTemMaTM4ecKyld MOfAeNnb CUCTEMbl 3HEepProcHab-
XKEHUS MpeanpuaTus, No3BOMAKOLWYIO aBTOMAaTU3NPOBaTh pacyeTbl MO Bbl-
SBMIEHNI0 pPe3epBOB 3KOHOMUW 3HEPropecypcos.

2. PaspaboTtaTtb anropuMTMbl pacyeToB W NpUKNagHble NPOrpaMmbi
Ha 3BM, nossonsiowme NpoBoLUTbL MO HAY4YHO 06OCHOBAHHOW MeTOAMKe
aHaMTUYeCKyo 06paboTKy AaHHbIX A5 BbISBAEHUA pe3epBOB 3KOHOMUU
3HEepropecypcos.

3.  KOHKpeTusnpoBaTb METOAMKY pacyeToB N0 3KOHOMUMN 3HEPTUM B
afleMeHTax CUCTEMbl 3HEProcHabXeHuna 1 TeXHONormyeckoro obopypnosa-
HWs.

4. YcoBepLeHCTBOBaTb MeTOAUKY ONTMMU3ALUMN PEryinpyemblx
napamMeTpOB CMCTEMbl 3HEPrOCHabXeHUS, fa0WNX SOMONHUTENBbHYIO 3KO-
HOMUIO 3HEPropecypcos.

5. CdopmynupoBaTb KpUTEpUU 1 nokasatenn apeKTUBHOCTA CUC-
TeMbl 3HeprocHabXeHus, obecneumBarolme 6onee feTanbHOe uUccnefoBa-
HMEe BO3MOXHOCTW 3KOHOMMWW 3Heprum n 6onee TOUHYK OUEHKY addek-
TUBHOCTW CMCTEMbI 3HEPrOCHaBXEHNS.

CosfaHne 60nee ath(heKTUBHLIX METOLOB 3HeproayanTa u nHpopma-
LWOHHBIX CUCTEM MO 3HeprocbepexxeHUto npegnonaraet 6onee rny6okui
N AeTann3npoBaHHbIA aHanuM3 BO3MOXXHOCTE 3KOHOMWUWU 3HEPrum ¢ Wuc-
nonbL3oBaHMeM 60/iee COBEPLUEHHON MaTeMaTU4ecKoW MOLENn CUCTEMbI
3HeprocHabeHus. ABTOMaTM3aLMs pacyieToB N0 3KOHOMUW 3/1IEKTPO3HeEp-
rMM Ha 6a3e COBPEMEHHbIX UH(POPMAaLNOHHbLIX CUCTEM MO3BOMSAET NONYy-
4YNTb pa3BepHyTble JaHHble N0 BCEM CTYMEHSIM CUCTEMbl 3/1eKTPOCHabXe-
HUS NpefnpuaTusa U onepaTuUBHY MHGOPMaLUIO 0 NokasaTensax adgek-
TUBHOCTW 3HEProMcnoib30BaHus.
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Ha nepBom 3Tane co3faHua Takol cucTembl Tpebyetca copmupo-
BaTb 6a3bl AaHHbIX O COCTOSHMMW 3HEPreTUYeCcKOro Xo3dicTea npegnpu-
ATnA. Ha OCHOBe 3TUX JaHHbIX MPOWU3BOAMTCA NpeABapuTeNnbHOE uccre-
JOBaHMe U onpefensieTcs LenecoobpasHOCTb 3HepreTMyeckoro obceneno-
BaHUA C LeNbi0 BblABAEHUSA pPe3epBOB IKOHOMUW 3NEKTPO3Heprumn. BHe-
LpPEeHNe COBPEMEHHbLIX WHMOPMALMOHHLIX TEXHONOrUiA B MPOM3BOACTBO,
npuMeHeHWe LMPPOBLIX NPUOOPOB KOHTPOASA M yyeTa B CUCTEME 3N1EKTPO-
CHabXeHus, a Takxe pa3BuMTUe nporpamMmupoBaHus, 6a3 faHHbIX MO3BO-
naet cosgatb 3PMEKTUBHbIE MH(POPMALMOHHO-AHANUTUYECKME CUCTEMBI
ONS BbISBNEHUA pPe3epBOB 3KOHOMMUU 3HEPruuM U KOHTPONA notpebneHus
3Heprun. Ha oCHOBE MONYYEHHbIX aHAIUTUYECKUX AaHHbIX 3TOW CUCTEMbI
MOXHO 3(P(eKTUBHO YyNpaB/AaTb M aBTOMaTU3NPOBaTb Mpoueccsl noTpe6-
NEHNA SHEPTUN.

AHanunsnpysa pesynbTaTbl paboT No CO34aHUI0 MH(OPMALUOHHbLIX
CUCTEM MO 3HeprocbepexeHuto, Hanbonee oNTUMaNbHbIM NPUHLUNOM MO-
CTpOeHna pa3pabaTbiBaeMOi CUCTEMbI MPUHUMaeEM: co3faHue UHpopma-
LMOHHO-aHANNTNYECKON CUCTEMbI Ha 6a3e maTtemMaTUyeckKoi Mofenu cuc-
TEMbl 3/1EKTPOCHAGXeHMA NpeanpusTUsA, NO3BOMAKLWEA NPOBOAUTL KOM-
NAeKCHOEe nccnefoBaHMe 3HeproapeKTUBHOCTM npegnpuaTus. Mpu cos-
JaHUU MHDOPMALNOHHO-METOAMYECKO CUCTEMbI MO BbISBNEHUO pesep-
BOB 3KOHOMWUW 3MEKTPO3HEpPrun 6yayT UCNONb30BaHbl MaTepuanbl paboT
[11,12,16,22].

1.3. MeToAbl nccnefoBaHuUs BO3MOXXHOCTU 3KOHOMUMU
3M1IEKTPO3HEPT UM B NPOMbILUNIEHHOCTH

OcHoBHOe HasHauyeHne NAC siBnseTcs uccnenoBaHne BO3MOXHOCTEN
3KOHOMMWW 3/1IEKTPO3HEPTUM Ha 06bekTax sHeprocucTem. Ans paspaboTku
MeTofa uccnefoBaHusa 3HeproaHeKTUBHOCTM 0BOBEKTOB IHEProCUCTEM C
ncnonbzosaHnem MAC aHanmsmpyem MeToAbl BbISIBIEHUSA Pe3epBOB 3KO-
HOMWUU 3NEKTPO3HEPTNUM B NPOMbIWAEHHOCTU. MeToAbl MUCCNeAoBaHUA
MPOMbILINEHHbIX O06GBLEKTOB C LENbI BbISBAEHWUS pPE3EpPBOB 3KOHOMUMU
3NeKTPO3HEeprumn onucaHbl B pabotax [11,16,18,25,76,129].

[Ona BbIABNEHWA pPe3epBOB 3KOHOMWUM 3MEKTPO3IHEPrUM MNPOBOAMTCS
JHepreTnyeckoe obcnegoBaHmne (3HeproayamT) NPOMbILLIEHHbBIX Npeanpu-
ATuii. CnegyowMmMmM OCHOBHbIMU LENSAMMW 3HeproayauTa saBnsTCS:

. BbIBUTb MCTOMHUKW HepauMoHanbHbIX 3HeprosaTpar W Heonm-
paBAaHHbIX MOTEPb 3HEPTUMN.
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» PaspaboTaTb Ha OCHOBe TEXHWKO-3KOHOMMWYECKOr0 aHanmsa pe-
KOMeHaLuuM no nux nMKsMauum, nporpaMmmy no aKOHOMWMW 3HEpPropecyp-
COB W paLnoHaNbHOMY 3Heproucnonb3oBaHuIo, ONpefennTb O4YepefHOCTb
peanusaumyu npefnaraeMbiX MeponpuATUIA ¢ y4eTOM OOBLEMOB 3aTpaT
CPOKOB OKYMNaeMOoCTH.

OHepreTnyeckoe obcnefoBaHne NpeanpuATUA BKIOYaeT B cebsa Tpu
OCHOBHbIX 610Ka 3afauy:

* aHanMTMYecKwii, onpegenswowmnii metogonoruto paboT, paspa-
60TKY pekomeHfauuii 1 o06beAWHAOLWMIA cneyunannucToB Mo Tenso-
3HEPreTUYECKOMY peXMMy 006BLEKTOB, N0 MHXEHEPHbLIM CUCTEMaM M TOM-
NIMBHO-3HEPTreTUYECKOMY KOMMJIEKCY;

* ayAMTOPCKWI, oTBevyawoWMii 3a c6bop u aHanu3 MHdopmaunmn wu
npoBefeHne U3MEPEHU 3HePreTUYECKUX napameTpos;

*  (DUHAHCOBbLIN WHXUHUPUHT, (OPMUPYIOLLUA 3IKOHOMUYECKYIO
OCHOBY pelleHuns 3ajau.

K Bonpocam aHanMTMYeCKOl 4acTu 3HeproayamTa npuUBAEKaKTCA
cneyuanncTbl-TEXHOONN.

Bce npepnaraemble MeponpuaTUA pasbuBaroTCs Ha TpWU rpynnbl no
cTeneHN TpebyeMblX KanuTanbHbIX BMOXEHWIA: 6e33aTpaTHble, cpefHesa-
TpaTHble W KanuTanoémkue.

[na co3faHna a(eKTUBHON CUCTEeMbl yNpaB/ieHNs aHeprocbepexe-
HVeM Ha 06bekTax 3HEepProcucTemM MPOBOAMTCA BHELHWA WU BHYTPEHHUN
JHepreTUYecknin ayaut npegnpuatusa [6,70,75]. Llenb BHeLWHero sHepro-
ayauTta - rocyfapCTBEeHHbI KOHTPOSb 3a 3P(eKTUBHOCTHH WMCMO/Mb30Ba-
HWA 3HEPropecypcoB U NpoBeAeHMEM 3Heprocbeperawwen nNOAUTUKM.
BHYTpeHHUIA aHeproayanT CNYXWUT WUHCTPYMEHTOM BbISIBNIeHUS Ha npej-
NPUATUM pPe3epBOB 3KOHOMWUW 3HEPTrOpecypcoB M MOXET 6bITb OpraHun3o-
BaH CNy)X00l rNaBHOrO 3HepreTnka NPeLnpuATUS, a TakXe BbIMOAHEH MO
[IOrOBOPY CO CMeunann3npoBaHHOK opraHu3aumeil.

MepcneKTUBHLIM HanpaBNeHWEM pPa3BUTUSA 3HeproayamMTa ABMSeTCS
npoBefeHNe KOMMMEKCHbIX 3HepreTuyeckux obcnepoBaHuii, onpepensto-
WMUX ONTUMaNbHbIA 3HepreTUYecKniA 6anaHc U CXeMY 371eKTPOCHa6XeHUA
ncecnegyemoro 06bLekTa, BbIMOMHAKOWEro oNTUMMU3aLMI0 3aTpaT Ha 3Hep-
reTuyeckue pecypcol [58,72,129]. Tunosasa nporpammMa npoBegeHns sHep-
reTuyeckmx obcneaoBaHuii npegycmaTpuBaeT M3y4YeHUEe 4YacTHbIX 3Hep-
ro6anaHcoB ¥ yeNbHOro sHepronoTpebaeHMa No BMAAM 3HEPropecypcos,
a TakxKe NPAMbIX NOTePb 3HEPTUM U 6a3bl AHHbLIX O PACX0fe 3HeProHoCu-
Tenei. MNMpu aTOM 3anoNHSAETCA feTannm3nmpoBaHHas MHGopMaLnoHHas 6asza
[JaHHbIX N0 aHepronoTpebnsaowemy o60pyaoBaHuo. OCHOBHaA LLEeHHOCTb
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3TOI YacTu paboTbl COCTOUT B pa3paboTKe 3HepreTMuecknx 6anaHcoB, no-
3BONAOLWMNX AeTannm3npoBaTb 3HEPreTuveckme MOTOKM MO LexaM W nof-
pasgeneHnsM NpefnpuATUA, a TakxKe faTb KO/IMYECTBEHHYHO OLEHKY 3Hep-
reTUYeCcKMM NOTEPSAM U yKaszaTb YYaCTKM U NPUUYUHBLI UX BO3SHUKHOBEHMS.
OO6beKTMBHOCTb U 3h(hEeKTUBHOCTb pe3ynbTaToB paboTbl MccnenoBaTens
BO MHOFOM 3aBWCMUT OT CTeNeHW fjetanusaymyM M TOYHOCTW pacyeToB, Be-
NNYNHA MOTPELIHOCT UAN HeBA3KWM GanaHca AO0/MHKHA ObiTb MeHblUe, YeM
CyMMapHas 3KOHOMMSA, OXugaemas nocne BHeAPEHUS NpPeasoXeHHbIX ay-
auTopamm MeponpuaTui.

Haunb6onee 3ppeKTUBHbLIM METOAOM UCCNEL0BaHUA BO3MOXHOCTHU
3KOHOMWWU 3HEPTUM B MPOMBILIJIEHHOCTM ABASETCA aHannM3 3HepreTuye-
CKUX 6anaHcoB npeanpuaTua. MccnefoBaHue aHanUTUUYECKUX 3HepreTu-
yeckunx 6anaHcoB faeT BO3MOXHOCTb YCTAHOBUTb (PAKTUUYECKOE COCTOsAHUE
3Heproucnonb3oBaHusa B COC npefnpuaTusa v Ha NpesnpuaTun B LEOM.
Mpun npoBefeHWN aHanu3a UCCNefyeMble 3/1eMEHTbl KnaccuuuupyoTcs
Ha rpynnbl NPOLECCOB M YCTaHOBOK, OAHOPOAHbLIX N0 BUAY UCMONb3YEMbIX
3HeproHocuTened U CXO4HbIX MO MeTOAMKE aHanu3a 3HeprouMcrnonb3oBa-
HuS.

CocTaB/ieHMe U aHann3 3HepreTu4ecknx 6anaHCcoB MPOMbILLIEHHbIX
00bEKTOB fIBNAETCA OAHUM U3 BaXHbIX 3/IEMEHTOB B KOMMjeKkce paboT,
CBA3aHHbLIX C pelleHneM 3ajay no 3KOHOMWW TOMAMBA W 3HEPruu B Mpo-
MblWNeHHOCTU. CocTaBfieHWe W aHanu3 3HeprobanaHcoB HamnpasieH Ha
pewweHne cneayroLmnx 0OCHOBHbIX 3afay:

- OueHKa (aKTMYecKOro coCTOAHMA N 3(HEKTUBHOCTU 3Heprouc-
NONb30BaHWA Ha MPefnpPUATAN, BbISBNEHUE MPUYUH BO3SHUKHOBEHUS W OM-
pefeneHne o6bEMa NOTePb SHEPropecypcoB M 3HEPrOHOCUTENEN;

- BbISIBIEHWE W OLEHKa pPe3epBOB 3KOHOMMWU TOMAMBA U 3HEPTUM U
pa3paboTka nnaHa MeponpuATWiA, HaNpaBfieHHbIX HA CHWXEeHWe WX Mno-
Tepb;

- YNyUlleHVEe PeXMMOB PaboTbl TEXHOMOIMYECKOTO W 3Hepretnye-
CKOro 060pyfoBaHUs;

- onpefeneHve pauuOHanbHbIX pasMepoB 3HepronoTpebneHns B
NMPOV3BOACTBEHHbIX MPOLeccax M yCTaHOBKaXx;

- ycTaHOBfeHUe TpebOBaHMI K OpraHmn3aLuy 1 COBEpPLUEHCTBOBAHUIO
CMCTEMbI y4YeTa 1 KOHTPO/S pacxoja 3HepropecypcoB v SHEPrOHOCUTENEN;

- ONTUMM3aLUNS CTPYKTYpPbl 3HEPreTnHeckoro 6anaHca npegnpuaTus
nyTemM BblGOpa ONTMMaNbHbLIX HampaBfeHWi, cnocob6oB U pasmMepoB UC-
No/ib30BaHUSA NOABEAEHHbIX U BTOPUYHbLIX SHEPTOPECYPCoB;
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— COBEpPLUEHCTBOBAHME BHYTPUNPOU3BOACTBEHHOIO X03ACTBEHHOIO
pacyeTa ¥ CUCTEMbI CTUMYMPOBAHUA 332 SKOHOMUIO TOMIMBA U 3HEPTUS.

JHepreTuyeckunii bGanaHc SBAAETCA BaXKHOW XapaKTepMCTUKON co-
CTOAHNSA 3HEPreTUYECKOro X03ANCTBa NPeAnpuUATMA M OTpaxaeT MOJHOe
KO/IMYeCTBEHHOE COOTBETCTBME MEXAY CYMMapHOW NoABefeHHON 3Hepru-
e (NpUXOAHOM 4acTblo), C OAHON CTOPOHLI, U CYMMapHOW MOMe3HON
3Hepruei n notepamm (PacxogHOW YacTblo) - C APYroii.

M0 KayeCcTBEHHOMY NpPU3HAKYy, XapaKTepusyloLlemMy YpPOBEHb 3Hep-
romMcnosfib30BaHns, 3HepreTuyeckme 6anaHcbl MOXHO pas3feinTb Ha pa-
LLMOHaNbHbIE, HOPMaNN30BaHHbIE N ONTUMaNbHble [15].

PaLnOHanbHbI/ 3HEpreTMYecknii 6anaHc oTpaXkaeT YpOBEHb 3HEPro-
MCNONb30BAHMA C YY4ETOM MEPONPUATUIA NO CHUXKEHWIO pacxoda TonauBea
M 3Heprun 6e3 PeKOHCTPYKLMM OCHOBHOTo obopyaosaHunsa. PauuoHannsa-
uMa npeAnonaraet COKpalieHne pacxofa 3Hepropecypcos v 3HEProHOCU-
Teneil B pesynbTaTe NMPOBELEHWUA OTAENbHLIX MepONpuATUIA No peannsa-
LUK BbISAB/IEHHbIX Pe3epBOB 3KOHOMUW.

HopMann3oBaHHbIA 3HepreTUyeckuii 6GanaHc OTpakaeT YpPOBeHb
3HEpProncnonb3oBaHUs, COOTBETCTBYHOLWMA Hay4YHO-060CHOBAHHbLIM HOpP-
MaM pacxoja Tonnmea W aHeprunm. HeobXoAUMO OTMETUTb TakXke, UTO
cnocob BbISIBIEHUS HepaLMOoHaNbHOro NoTpebNeHns 3Heprum nNyTem cpas-
HeHUs C HopmaTuBaMW WAWM C 3HepronoTpebseHMeM Ha aHanorU4HbIX
NpesnpuATAAX U B aHANOTUYHbIX YCNOBUAX UX paboTbl He B MOSHOW Mepe
npuemnem [144]. CTpyKTypa HOPM YAeNbHbIX Pacxofo0B 37eKTPO3Heprun
Ha pa3fNYHbIX MPeANPUATUAX MOXET CYLEeCTBEHHO OT/MYaTbCA, TakK Kak
3aBUCUT OT KOHKPETHbIX YC/IOBUI NPOM3BOACTBA KaXA0ro NpeanpuaTus, B
YaCTHOCTM, OT TEXHONOTNKN MepepaboTKN Cbipbs, CTENEHN MeXaHu3auuu u
aBTOMaTM3aLnm MPOU3BOLCTBA, TUMA W XapaKTEPUCTUKM NPUMEHSEMOrO
obopynoBaHua. CpaBHeHMe C HOpPMaTUMBaMW BbI3blBAET 3HAUYMTE/NbHYIO
OWmnBKY NO ABYM MpPUUYMHAM: BO-MEPBbIX, HOPMA KakK MOKa3blBaeT NpakTu-
Ka, BCerga OoTCTaeT OT peasibHOro YpPOBHA PasBUTUA TEXHUKWU WU TeXHONO-
rMin, a BO-BTOPbIX, HOpPMa nojpasymeBaeT noj coboi cTaTUCTMYECKUA no-
KasaTenb, Kak NpaBuio, OCPefHeHHbIN AN OTpac/iu B LEoM, T.e. He yuu-
TbIBAET PeasibHOro MOJIOXEHUA KOHKPETHOro MnpeAnpuATuS B €ro KOH-
KPETHbIX TEXHUKO-3KOHOMUYECKUX, PETMOHANbHbLIX U KIUMATUYEeCKUX yc-
nosuax. CpasHeHWe ¢ ApYrMMU MpeanpuatTuamm, pabotalwmumy B aHano-
FMYHbIX YCMIOBUAX WAWM CpPaBHEHMWE PeXWMOB 3HepronoTpebneHus npeg-
NPUATUA B pas3Hble Nepuofbl BpEMEHU HE OTBEYAET Ha BOMPOC - BO3MOXHO
nnu uenecoobpasHo ynyylWnTb 3HEPromMcnonb3oBaHne Ha NpesnpuaTum c
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Hanbonee aheKTUBHLIM 3HePronoTpedneHNemM W, ecin BO3MOXHO, TO [0
Kakoro npegena.

OnTuUManbHbIA 3HEPreTUYecKnin 6anaHc oTpakaeT TaKOW BapuaHT
3HEProcHabXXeHWs M 3Heproncnonb3oBaHus, NpuM KOTOPOM BbIMYCK 3afaH-
HOr0 KOAMYecTBa NPOLYKUMW OCYLLECTBNAETCA C MakCUMmanbHOW addek-
TWBHOCTbIO NO 3aflaHHOMY KpUTepUio Npu COGMOAEHUM OrpaHUYEeHWA,
CBAI3aHHbIX C JOCTAaBKO 3HEPTEeTUYECKMX PECYPCOB, HAfEXHOCTbH 3HEp-
rocHabXeHus, 0XpaHol OKpyXatoleid cpedbl 1 ap.

AHanMTUYECKNA 3NeKTPOIHepreTuUyeckunii banaHc nNpegnpuaTus pas-
pabaTbiBaeTCA B COOTBETCTBME CO CTPYKTYPON NpeanpusaTuA C BblgeneHu-
eM Cneayrunx HanpasaeHnii NOTpebaeHNs 3NEeKTPOIHEPTUN:

e TexHonornMyeckne 3atTpatbl KaxAoro Buga npoaykuum (Ha npwu-
BOJ CMI0BOTro 060pyA0BaHNs, NpU NPSAMOM MCMO/b30BAHWUW 3NEKTPO3HEP-
MM B TEXHONOTUYECKUX LENsX - 3NeKTPOoHarpes, annapaTbl TOKOB BbICO-
KOW 4acToThbl U T.1.);

e OOLWenpon3BOACTBEHHbIE 3aTpaThl: HAapYy>XHOe OCBelleHue, oOc-
BELEHMNE U BEHTUASALMSA agMUHUCTPATUBHbLIX MOMELLEHWI, a TaKXe BCMO-
MOraTefibHbIX LEX0B (PEMOHTHO-MEXaHUYECKUX, JHEPreTUYeCcKux, cTpou-
TeNbHbIX, TPAHCMOPTHbLIX M T.M.), CTOMIOBbIX, 3aBOACKUX MpayeyHbIX;

e O6uine uexoBble 3aTpaTbl KaxAoro uexa (LenecoobpasHocTb on-
pefenseTcs B KaXA0M KOHKPETHOM cfyyae).

Pa3paboTka aHanMTU4yecKoro banaHca pacxoja 3MeKTPO3Hepruy Ha
TEXHOM0TNYeCcKNe NPOLLeCcChl BKAKYAET 3Tansbl:

e paspaboTka MaTepuanbHoro 6anaHca no nepepabaTbiBAEMOMY
maTepuany;

e OMpefeneHne pacyeTHbIX 3aTpaT paboyero BPEMEHU KaXAbiM U3
arperatoB TeXHOJIOTMYECKOW SIMHUM UCXOAA W3 MX NacrnopTHON MpouM3Bo-
ANTEeNbHOCTER;

e OnpefeneHve BeNUUYMHbI pacxofa (NoTpebneHUsa) 3eKTPOIHep-
FMW 31eKTPOCUNOBLIM 060py0BaHWEM MNPU HOMUHANbLHOW Harpyske eau-
HULbI 060PYA0OBAHUSA C YH4ETOM pacyeTHbIX 3aTpat paboyero BpeMeHMN.

Ons pa3paboTky aHaNIMTUYECKOro GanaHca pacxofa 3/1eKTpPOo3Hep-
MM Ha TeXHONIOFMYEeCcKMe MpoLecchbl COCTaBAsETCA CTPYKTypHas cxema
3NeKTpocHabXeHNUa NpeanpuaTUS € yKasaHWeM TpaHC(OpMaTOpHbLIX NOof4-
CTaHUMIA, TOYKN YCTAHOBKMN CHETUMKOB BHYTPUMPOU3BOACTBEHHOIO YYeTa.

B cBfI3U C yKasaHHbIMMW MpPU3HAKaMW pacy/ieHeHWs MPOM3BOACTBA Ha
OTAEeNbHbIE 3/IEMEHTHI, HOPMbl MO COCTaBY PacxofoB NOApPa3fensarTca Ha
TeXHONIOrMyeckne u obLWenpon3BOACTBEHHbIE, 06LLeLleX0Bble U 06l e3a-
BoAcCKue [15,63].
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AHanu3 aHepreTuyeckux 6anaHcoB COCTOUT B KauyeCTBEHHON U KO-
NNYECTBEHHOWN OLEHKe COCTOSHWUA 3HEpPreTUYecKOoro X03slicTBa U 3Hepro-
MCNOMb30BAHMNA M NPOBOAUTCA B HanpaBieHUsX:

- nccnefoBaHne CTPYKTYPbl NOCTYNAEHUSA U NOTpebneHns aHeprope-
CYPCOB Y 3HeproHocuTenei Ha NpeanpuaTUN;

- onpefeneHuve nokasartenein 3MEKTUBHOCTU IHEProuCnosib30Ba-
HUS;

- pacuyeT 0606l eHHbIX NOKa3aTened COCTOAHUSA W Pa3BUTUSA 3Hepre-
TUYECKOro X03aicTBa NPenpUATUS;

- MONy4YeHWe UCXOAHON MHGpopMaLMM A8 NMOCTAaHOBKW W pellueHus
3afay oNTUMMU3aLUy CTPYKTYPbl 3HEPTETMYECKOro banaHca NpeanpuaTrs.

AHanus cTpyKTypbl NoTpebneHns NoABefEHHbIX U BbipabaTbiBae-
MbIX Ha NpPeAnpuATUM 3HEProHOCUTeNen, a TakxKe UX CTOMMOCTU NO3BONS-
€T OLEHUTb YAeNbHbIA BEC KAXA0r0 U3 HUX Ha CTafuM KOHEYHOrOo UCMONb-
30BaHMA U cfenaTb BbIBOA O HEOOXOAMMOCTU aKLEHTWPOBaTb BHUMaHue
Ha aHann3e UCnosib30BaHUA TOTO0 UAN MHOTO SHEPTOHOCUTENSA.

AHanu3 CTPYKTypbl 3HepronoTpe6neHWs MNo MNPOU3BOACTBEHHO-
TeppuTOpUanbHOMY NPU3HaKy MO3BOMAET OLEHWUTb YAeNbHbI BEC KaXo-
ro o6bekTa Ha MpPefnpuATUN KaK Mo CyMMapHOMY 3HepronoTpebieHuto,
Tak ¥ No NOTpe6aeHN0 OTAeNbHbIX BUAOB 3HEProHOCUTENeN.

AHann3 CTpyKTypbl aHepronoTpe6aeHUa Mo LeneBoMy HasHauYeHUto
flaeT BO3MOXHOCTb OnpefennTb YAeNbHblIA BEC Pa3fIMYHbLIX HanpasieHW
aHepronoTpe6neHns (TeXHONOrUYecKne HYXAbl, CUNOBbIE HYXAbl, OTO-
naeHWe n Ap.) Kak B Uexax v No NpeaAnpuATUIO B LEeNoM, YAeNbHbIA Bec
pasUYHbLIX NOTPebUTEeNen B KAXKLOM HanpaBneHUu aHepronoTpebneHus, a
TakXe pacnpejeneHvie oTAeNbHbIX BUAOB 3HEProHoCUTENEel No Hanpase-
HUAM NoTpebneHuns.

KauecTBo pe3ynbTatoB 06paboTaHHbIX AaHHbIX aHaNUTUYecKoli vac-
TW CUCTEMbl HaxoauTcs B NPAMON 3aBUCMMOCTU OT LOCTOBEPHOCTU WUC-
XOAHbIX faHHbIX, NOMyYaemMblX OT pasfiIniyHbIX NPUOOPOB U CUCTEMBI yue-
Ta. Hannuune cuctembl TEXHUYECKOTO yyeTa 3/1eKTPO3IHEPTUM Ha npejnpu-
ATUN MO3BOJIET Ka4yeCTBEHHO NPOBOAMTL 3HEpreTuyeckoe obcnefoBaHue
npegnpusaTus.

OfHUM 13 BaXHEWWNUX WHCTPYMEHTOB 3HeprocbepexeHUs Ha
00beKTaX 3JHEpProcucTeM ABNAETCA TeKyllee MaHUPOBaHWE 3/1eKTPONo-
TpebneHna. CyuiecTBylouiMe MeTOAbI MAaHUPOBaHUSA MOTPe6aeHUs 3Hep-
MW He MOryT CYUTATbCA JOCTATOYHO HayYHO OBOCHOBAHHbLIMMW, NOCKO/b-
Ky, KaK npasuno, NNaHUpoBaHWe 0Ka3blBAETCSA CAULIKOM OPUEHTUPOBOY-
HbIM, B 60/bLIOIA CTENEHWN CYOBEKTUBHBLIM M 4acTo cnabo CBA3aHO C Mpo-
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N3BOACTBEHHON NporpaMmMoi npeanpuaTUS U ¢ TEMU U3MEHEHUAMMU, KOTO-
pble 3Ta NporpammMa rnpeTeprneBaeT B NPOLECCe peannsaunu.

Heo6xo4MMOCTb BCEMEPHOro MNOBbLILIEHUS Hay4HOW 06OCHOBAHHO-
CTW NAaHWPOBAHMA MOTPe6AeHUA 3HepruM Ha 0ObeKTax 3IHEProcUcTeM,
onpejenseTcad He TONbKO BaXHOCTbIO TpeboBaHMA obGecneyvyeHms npous-
BOACTBEHHOW NporpaMmbl BCEMW BMAAMMW 3HEPrUU, HO U TpebOBaHMAMMU
CTPOroro co6nfeHnsa X03ANCTBEHHbLIX MPONOPLUUIA N CBA3EW W OrpaHu-
YeHHOCTbIO MPOM3BOACTBA 6OMLLINHCTBA 3HEPTOPECYPCOB.

Mogenu aHepreTmyeckmx 6anaHcos, NpuM NOCTPOEHUU KOTOPbIX UC-
nonb3yetca MaTemMaTUYecKWii annapaT MaTpuyHoi anrebpsl [8,129],
obecrneynmBaeT BO3MOXHOCTb COCTaB/fieHWA BHYTPEHHE COrfacoBaHHbIX U
NOMHOCTLID  cHANaHCUMPOBAHHbLIX NAAHOB 3M1EKTPONOTPe6aeHns, 3Hauu-
TeNbHO 06NervyarT UcciefoBaHNe MeXOTPac/eBbIX NPOMNOPLMUIA U CBA3ENA.

Mogenu no3BoNAT 3HEPreTUYECKUMM Lexam TOYHO W ONepaTtuBHO
pearmpoBaTb Ha BCEBO3MOXHble M3MEHEHMUA NNAaHOBOW Mporpammbl B OC-
HOBHbIX Lexax NpegnpuaTua 1M TakMMm o6pasom MOryT cbirpaTb MONOXKU-
Te/IbHYI0 PO/ib B COBEPLUEHCTBOBAHUMW CYLLECTBYHOLWNX CUCTEM OMNepaTus-
HOro ynpasfieHuns.

Bbibop 060CHOBAHHOIO MepeyHss MPUOPUTETHLIX MEPONPUATWIA Mo
CHMKEHNIO TEXHWYECKMX N KOMMEPYECKMX NOTepb 3MEKTPOIHEPrum He-
BO3MOXeH 0e3 feTaflbHOro pacyeTta CTPYKTYpbl NOTepb, pacyeta PakTmye-
CKUX U AONYCTUMbIX HebasaHCOB 3N1EKTPO3HEPTUM Mo hugepam, LeHTpam
NUTaHUSA W 3NEKTPUYecKol ceTW B LenoM. Tak Kak TexXHu4eckue u 0cCO-
O6EHHO KOMMepUeckue noTepu 3NeKTPOIHeprum cocpefoToyeHbl B OCHOB-
HOM B pacnpefenuTefibHbIX CeTAX, HaMbo/bllee BHUMAHNE [O/MKHO ObITb
YOENeHO YTOUYHEHUIO PacyeToB 6anaHCoOB M TEXHUYECKUX MOTEPb UMEHHO
B 9TUX ceTax [21,24,49].

JKOHOMMYecKad 3(PEKTUBHOCTL OT BHEAPEeHUA MOLeNn 3HepreTu-
Yyeckux 6anaHcoB B NMPaKTUKY BHYTPU3aBOLCKOro NiaaHWpoOBaHUA Bblpaxa-
eTcs B:

- BO3MOXHOM yBe/IMYEeHUMN NPUOLINK B pe3ysibTaTe NOBbIWEHUSA TOY-
HOCTM nnaHos!, X pacyeTos;

- BO3MOXHOM YBE/IMYEHWWN MOKa3aTens peHTabenbHOCTU NPOU3BOL-
CTBa B pe3ynbTaTe yMeHblleHNs 06bemMa 3anacoB CKNaAMPYEMbIX 3Hepro-
pecypcoB, 4TO Takxe 00YyC/OB/IEHO MOBbIWEHWEM TOYHOCTM NaaHupoBa-
HWS Ha OCHOBE MOAenei;

- 3KOHOMMWM Ha 3apabOTHOW nnaTe BbICBOOOXKJatoleics yactn pa-
O0THUKOB OTfAefla rNaBHOr0 3HepreTMka B pe3ynbTarte MCMNOJb30BaHUA
OBM;
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- pocTe NMPOW3BOAMTENLHOCTM Tpyfa pabOTHUKOB 3a CUET MOBbILLIe-
HWUA ONepaTUBHOCTM U TOYHOCTU YNpaBNeHUs 3HEPreTUKOW NpeanpuaATus.

Mpu 3TOM, Kak NOKasbiBaeT OMbIT, YeM C/IOXKHee MoAenupyemas
CMCTEMA, TeM 3HauyuUTeNbHEl 3KOHOMUYECKUA apheKT OT BHeAPEHUS MO-
feneil aHepreTnyeckmx 6anaHcoB B MPaKTWKY NAaHWPOBaHWA U ynpasie-
HUS.

AHanus cywecTBylWNX METOAO0B WCC/EeL0BAHNA 3KOHOMWUMN 3neK-
TPOSHEPTrMN B NPOMbILWIEHHOCTU MOKa3biBaeT, YTO Hambonee sppeKTUB-
HbIM METOAOM WCCNefO0BaHUS BO3MOXHOCTU 3KOHOMMWU 371€KTPOIHEPTUM
ABNAETCA aHanu3 aHepreTnyecknx 6anaHcoB npeanpuaTuaA. Moatomy npm
MOCTPOEHMMN AHaNUTUYECKON 4acTW CUCTEMbl 3TOT MeTO[ MPUHUMAEM B
KayecTBe OCHOBHOrO MeToja MccnefoBaHUsA aHeproaeKTUBHOCTM npej-
npuaTui.

AHann3 MeToAO0B OLEHKN 3((PeKTUBHOCTU 3Heprocbeperarowmnx
MEeponpuATUIA NOKa3blBaeT, YTO TOYHOCTb W LLEHHOCTb Pe3ynbTaToB 3aBu-
CUT OT CTeneHn fgeTanusauum Mofenn uccnepyemoro obbvekra. MNoatomy
npu mMogenuposaHun CIC npeanpuaTUS MCNOMAb3yeM MaTeMaTuyeckoe
onucaHue 06bLEKTa, NO3BONAOLLEE MPOBOANTL NO3NEMEHTHbIN pacyeT no-
Tepb M NOCTPOEHMe 3Heprob6anaHcoB no Bcem cTyneHam CIC npeanpu-
ATUSA.

14, MHpopmMaLMoHHaa cocTaBasoL,asa aBToMaTnU3MPOoOBaHHOM
NH(POPMALVUOHHO-N3MEPUTENBHON CUCTEMbI KOMMEPYECKOTO0 yyeTa
anekTposHeprum (AVUMC KY3) B NpOMBbILLIEHHOCTH

Mpwn onpegeneHnn aWHeKTUBHOCTM UCMOJIb30BAHUA 3/1EKTPOIHEPTUN
Ha MPOMbILIEHHbIX 06beKTax 0co60e 3HauYeHWe UMEKT opraHusaumnsa u
cpefcTBa ydyeTta anekTposHeprum [135,149,156]. PauuoHanbHOe MCNONb-
30BaHMe TOMIMBHO-3HEPIeTUYECKUX PECYPCOB 3aTpyaHAETCS Ha 06bekTax,
roe  OTCYTCTBYHOT HeobXxofuMble cCpefcTBa y4yeTa 3Heprum uU KOHTPONS
MOLWLHOCTU. M3-3a NPUMUTUBHBIX METOLOB U CPEACTB U3MEpPeHMa pacxona
3NeKTPO3HEPTUN LLeNecoobpasHOCTb NPOBOANMbIX MEPONPUATUIA TepsaeTcs,
M NONbITKA 3KOHOMWUMW 3HEPTUM OKa3biBalOTCA Mano3aheKTUBHbIMM.

Ona 3h(peKTUBHOrO ynpaBneHWs 3HEProxo3sincTBOM NpeanpuaTuMA
cnyx6e rnaBHOro aHepreTMkKa nNpegnpuATUsA, B OCHOBHOM, Heob6X0oA4MMBbI
cnefytouine gaHHble:

- y4yeT MOLLHOCTU, MOTPebnsemMoii KaxAbiM LeXoM (OTAeNbHbIM
y4acTKOM, 3HEproémMkum 060pyfoBaHUEM) B TEYEHME CYTOK, B MOy4aco-
BbIX MHTepBanax B Buge rpahmkos unm tabnuuy;
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— yueT noTpebneHns 3NEeKTPOIHEPTUN KAXKAbIM LeXOM (OTAeNbHbIM
Yy4aCTKOM, 3HeproéMKUm obopyaoBaHUEM) B Te4eHMe CYTOK, Heaenun, me-
caua, ropa;

- KOHTPOAb MFHOBEHHOIO NOTPEBAEHNA MOLLHOCTM MO BCEM LEeXaMm,
nogpasgeneHnsmM, notTpebuTensam.

K 3aTum napametpam fo6aBnstoTcA TpeboBaHUA OT TEXHUYECKUX pYy-
KOBOAWUTENEN U 3HEPreTUKOB LieXOB MO Y4YeTy pacxoja 3Hepropecypcos u
KOHTPONb UX NapaMeTpoB B LLeNOM MO LeXy U N0 KOHKPETHbIM TEXHONMOIU-
YeCKMM 0ObEKTaM.

C uenblo NONYYEeHUS 3TUX AAHHbLIX Ha MPOMbILWEHHbIX Npeanpu-
ATUAX NPefyCMaTpPUBaeTCH PacUeTHbI N TEXHWYECKUI YUeT 3NeKTPO3Hep-
rum.

PacyeTHbIl (KOMMepUYecKuin) yyeT 3MeKTPO3IHepPrun npejHasHauvyeH
A4NS OCYLLeCTBNeHUA (PMHAHCOBbIX PacYeTOB MeXAy 3HeprocHabaroLuiel
opraHusaLuein n NoTpebUTENaIMM 3NEKTPO3IHEPTUM, a TaKxKe KOHTponsa 3a
cobntofeHMeM NpeanpuUATUEM YCTAHOB/IEHHbIX MY IMMUTOB, HOPM U pe-
XXVWMOB 31eKTponoTpe6neHns. TexHUYecknin (KOHTPONbHbLIA) y4YeT npep-
HasHayeH ANS KOHTPOAA pacxofa 3NeKTPO3HepPruum BHYTPU MpeanpuaTus
(oTAenbHbIMK €ro Lexamu, yyactkamu, arperatamm u np.).

Ecnv nopsfgok ycTaHOBKM MpUOBOPOB KOMMEPYECKOro yyeTa perna-
MEHTUPYeTCSH PALOM LeACTBYIOLWUX HOPMATUBHbLIX AOKYMEHTOB, TO Opra-
HU3aLUusa BHYTPUNPOM3BOACTBEHHOrO y4yeTa pacxofa 3Hepropecypcos Ha
NMPOMbILUMIEHHbIX MPEANPUATUAX He pernameHTUpyeTcsi, XOTA UMEHHO Yy
BHYTPUNPOM3BOACTBEHHbLIX NOTpebuTeneld ycTaHOBMeHa MNOLABAAIOLLASA
fons ob6lero KonmyecTsa NpuboOpoB yyeTa 3HEPrun U COCPefoTOUEHBI OC-
HOBHble pe3epBbl MOBbILEHWSA 3DPEKTUBHOCTN €6 UCMOMb30BaHNA M 3KO-
HOMUMK.

ObecneyeHne aHeprocbepexeHNs N 3HepProaPeKTUBHOCTU MPOU3-
BOACTBa HEBO3MOXXHO 6€3 aBTOMATU3MPOBAHHOIO y4yeTa, KOHTPONS U CObl-
Ta B YC/I0BUAX KOHKYPEHTHOrO pblHKAa. Y NpaB/ieHWe 31eKTponoTpebieHun-
€M Ha OCHOBe JOrOBOPHOW M CBOEBPEMEHHOI MH(pOpMaLum obecneuynsaeT
BblpaBHMUBaHWE CYTOYHOIO rpafuka Harpysku, UMerLwero Ha 60bWUHCT-
Be MPOMbIL/IEHHbIX NPEeANPUATUIA YTPEHHWIA W BevyepHWid Nukn. B Ha-
CTOsIlLee Bpems, YUUTbIBAs BAXHOCTb COBEPLUEHCTBOBAHWUS CUCTEMbI y4yeTa
3HEPropecypcos, Mpu peweHnn 3afay aHeprocbepexeHus npegycmoTpe-
Hbl MeponpuATUS Mo eé MOoAepHM3auMM Ha 06bLEKTax 3HeprocUcTeMbl,
BK/IOYAlOLIME MX OCHauleHWe npubopamy yyeTta 60/ee BbICOKON TOUHO-
CTW, pa3paboTKy U BHeApPeHWe aBTOMATU3NUPOBAHHbLIX CUCTEM YUeTa U KOH-
Tponsa anekTpoaHeprum (ACKY3) [156,157].
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Mpo6nema NOBbIWEHNA 3IHEPTrOIPMEKTUBHOCTU OOLEKTOB 3HEPro-
cuUcTeM MpeanpuAaTUil ABNSAETCA MHOrOMNIAHOBOW, BK/OYalOLWeil KOMNekK-
Cbl 3a4ad, Kaxgas M3 KOTOpbIX MMeeT 60/bLIOe 3Ha4YeHWE NPU pelleHnun
BOMNPOCOB cOepexeHnsa Uu pauuoHanbHOro UCMNOoMb30BaHUA TOMJIMBHO-
3HepreTUYecknx pecypcos. MNpexae Bcero - 3T0 3ajayun yyeTa U aHanmsa
pacxof0B 3NEKTPO3IHEPTNN, YCTAHOBIEHNA 3/IEKTPUYECKNX XapaKTEPUCTUK
o6opyaoBaHNSA U ero ONTUMAa/bHbIX PEXWUMOB PaboTbl, HOPMUPOBAHUA W
nnaHWpoBaHUA 3fieKTponoTpebneHus, pacnpefesieHUs NUMUTOB Ha 3NeK-
TPO3IHEPTUIO C YYeTOM 3PHEKTUBHOCTM ee UCNOoNb30BaHUA, a Takxe npo-
FTHO3Hble OLEHKMW 3HeprosarpaT Ha pPas/iMyHbIX YPOBHAX YNpaBneHns npo-
n3BOACTBOM [26,58,66,137]. Mpuuem, ecnun 3agayun yyeTta U aHanm3sa OTHO-
CATCA K UH(OPMALMOHHBIM, TO OCTallbHble OTHOCATCH K 3aZayaM ynpasie-
HUS.

KOMNAeKCHbIA NOAX04 K PELUEHW0 BOMPOCOB YMNpaBneHWs 3/1IEKTPO-
noTpe6neHNEM U NPUMEHEeHMEe MaTeMaTUYeCKUX MeTOA0B W CPeAcTB Bbl-
YNCANTENBbHON TEXHUKM NO3BONNAN peann3oBaTb psaf annapaTtHbiX U Npo-
rPaMMHbIX MPWUHLUMNOB, HanpaB/ieHHbIX Ha CO3faHuWe CUCTEM KOHTPONA,
yuyeTa 1 ynpaBfieHUs 3aneKTponoTpebneHnem (0XBaTbiBalOLWMX NOMHbINA CO-
CTaB HeOOX0AMMbIX DYHKLWMIA) W, B KOHEYHOM CYeTe, Ha 3KOHOMUYHOE U
3th(heKTMBHOE 3HEProncnonbL3oBaHue. Takue ycnoBms ob6ecneymBalT Mno-
3TanHbIA Nepexon K cneaytolleli CTYNeHN - MHOTOYHKLUMOHANbHON cuc-
TemMe - aBTOMAaTM3MPOBAHHOW WH(OPMALMOHHO-N3MEPUTENILHON cUcTeMe
KoMmepueckoro yyeta (ANNC KY3), patouiein 4OCTOBEPHOCTb U NOMHOTY
NCXOAHON MH(OpMaLMKU ANA pacyeToB (PaKTUUYECKUX U TEXHUYECKUX No-
Tepb, B CBA3W C 3TUM obecneymnBatoLleil KaYeCTBEHHbIe U3MepeHUs, yyeTa
N KOHTPONSA c6biTa U NOTPebNeHNs 3MeKTPO3IHEPrUn B YCNOBUAX PblHKA
[135,142,149].

Llensto co3faHuns aBTOMaTU3NPOBaHHbIX NHOPMALMOHHO-
N3MEPUTENbHbIX CUCTEM KOMMEPYECKOro yyeTta anektposHeprum (ANNC
KYQ3J) sBngeTca obecneyeHne AUCTAHLMOHHOIO yyeTa 3/IEKTPUYECKOTO
pexuma 60 aHeprocucTembl, OMepaTWBHbIA pacyeT 6anaHCcoB, npe-
focTaBneHne uMHpopmaunm Ans KOMMEPYECKMX pacyeToB, ONpefeneHue
TEXHONIOFMYECKNX PacxXofoB M MOTepb, ONepaTUBHOE YMNpaBfeHWE pPexu-
MaMu 3HepronoTpebneHus.

Mcnonb3oBaHue cuctembl AMIMC KY3 no3BonfeTt pewlatb Cnegyro-
Wwue 3agaynm: nsmepeHue, cbop, 06paboTka, HakonneHue, oTobpaxkeHne n
LOKYMEHTUPOBaHUEe MHGOPMaLMM 0 NONYYEHHOR, NnepeaaHHON, pacnpeje-
NEHHOM N OTNYLLEHHON aHeprun, GopMupoBaHMe OTHETOB.
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Ba)KHOI 3afa4veil cucTeMbl ABNAETCA KOHTPO/Mb U AMArHOCTUKA TeX-
HMWYECKOro COCTOAHUA 3fneMeHTOB cuctembl AVNC KY3. KoHTpono u
(hMkcauum nognexart cbou cBA3M, co0u paboThl € 6a30i AaHHbLIX W T.M.; O
KaXX0M M3 cobbliTuii cuctema AMMNC KY 3 yBefomnseT agMMHUCTpaTopa
CUCTEMbI, COXpaHaeT cobbITUE AN NOCNefyOLWero aHanmsa.

Bnarogaps TOUHOMY y4eTy BO3MOXHO 601ee 3()PEeKTUBHO OpraHm3o-
BaTb BCe pabouyme npoLeccbl Ha NPesnpuUATUM, YMEHbLWUTbL Pacxodbl Ha
3NEKTPO3Hepruio 3a cyet Bblbopa Hambonee feWweBOro M BbITOAHOrO MO-
CTaBLLMKA Ha ONTOBOM PbIHKE 3/IEKTPO3HEPTUN, 3a CUET CHWXKEeHUS noTepb
OT XWLWEHUA U HecaHKLMOHWPOBAHHbIX NOAKMHOYEHUI, a TakxKe 3a CYeT
NPOrHO3MPOBaHMA 1 NAAHUPOBAHUA NOTPEONEHUSA 3N1EeKTPO3IHEPTUN.

AVMNC KYD - unepapxuyeckasa cuctema, QPyHKLUMOHaNbHO 06beau-
HAKOLWAA COBOKYMHOCTb W3MepUTENbHO-UH(OPMALNOHHBIX KOMMIEKCOB
TOYeK U3MepPeHUn, MHPOPMALUOHHO-BbIYNCAUTENbHBIX KOMMNNEKCOB 3/eK-
TPOYCTaHOBOK, MH(OPMALWOHHO-BbIYNCINTENBHOIO KOMMJ/eKca u cucTe-
Mbl 06ecrneyeHUs efMHOro0 BPEMEeHW, BbIMOAHAOLWAA (YHKLUW NpoBefe-
HUS U3MepeHnin, céopa, 06paboTKM N XpaHEHUS pe3ynbTaToB U3MEPEHUA,
MH(OPMaLMN O COCTOAHUN OOBEKTOB M CPeACTB M3MEpeHuid, a Takxke ne-
pefaroLas nosyvyeHHY0 MHHOPMaLM0 B MHTErPUPOBAHHYIO aBTOMATU3M-
POBAHHYI CUCTEMY YMNpaBfieHUA KOMMEPYECKMM Y4eTOM Ha ONTOBOM
PbIHKE 3/1EKTPO3HEPTMM B aBTOMATU3MPOBAHHOM pexume [6,142].

AnemeHtamm ANNC KY 3 asnatTca:

- MH(OPMALMNOHHO-BbIYNCIUTENbHbIA KOMMNIEKC 3/1eKTPOYCTaHOBKM
(MBK3) - COBOKYMHOCTb (DYHKLMOHANBbHO 06beANHEHHbIX MPOrpamMmMHbIX,
MHMOPMALNOHHBIX U TEXHUYECKUX CPEeACTB, NpefHasHaYeHHbIX NS pe-
LWeHns 3a4a4y AUarHoCTUKU COCTOSIHUA CPeACcTB M 06BLEKTOB M3MEPEHUN, a
TakXe obecneyeHns UHTepgeicoB focTyna K 3Toi mHopmauum. MBKS
NPUMEHNETCA NpU pacnpeaeneHHol cTpyKType anemeHTtoB AVC KY3;

- MH(OPMaUWOHHO-BblUMCAUTENbHBIA Komnnekc (MBK) - coso-
KYNHOCTb (PYHKLMOHANbHO 06beAUHEHHbIX MPOrpaMMHbIX, WMHGpopMaLn-
OHHbIX W TEXHUYECKWUX CPeACTB, MpefHa3sHaYeHHbIX ANA peleHus 3agad
OUAarHOCTUKN COCTOSIHUS CPeAcTB M 00beKTOB M3MepeHuMid, cbopa, obpa-
60TKM U XpaHeHUs pe3ynbTaTOB WU3MEpPeHWi, nocTynawwmx oT MBK3 un
NHOpPMaLMOHHO- n3MeputenbHoro komnnekca (MMK) cybbekta onToBO-
ro pbiHKa 3/1EKTPO3HEPTUM, UX arpernpoBaHns, a TakxKe 06ecrnevyeHns UH-
TepdhelicoB gocTyna K 3Toil MHGopmayum; '

- N3MEpUTENbHO-MHPOPMALUOHHbLIA KOMMAEKe Toukm yuyeta (MUK
TY) - ®QyHKUMOHaNbHO 06beAUHEHHAds COBOKYMHOCTb MNPOrpammMHO-
TEXHUYECKUX CPeACTB yueTa 31eKTPO3IHEPrum no AaHHON Touke, 3f4echb
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(hopMupyeTcs M NoCNefoBaTelbHO NPeo6pasyoTca CUrHaNbl, cogepxatue
KONMYECTBEHHYIO MH(OPMaLMIO 06 n3MepseMbiX PU3NUYECKNX BENNUYMHAX.
N3mepnTeNnbHO-MHPOPMALMOHHBIA KOMNAEKC TOUKM yyeTa BbIMOHAET 3a-
KOHYEHHY (DYHKLMWI0O MU3MEPEHWUA N MMeeT HOPMUPOBaHHbIEe MeTPOOru-
yecKue XapakTepUCTUKM.

JKoHOMUYeckas agekTuBHocTh AUMC KY3 onpepgensetcs 0606-
L eHneM BCeX nokasaTtenein ahPeKTUBHOCTM aBTOMATM3NPOBAHHOIO yyeTa.
ABTOMATU3NPOBaHHbIA NPUBOPHLIA YUYeT 3HepropecypcoB CBOAUT K MU-
HUMYMY OpraHm3auMOHHO- TEXHWYECKNE MOTepu B CTPYKTYpe 3Heprono-
TpebneHna npegnpuaTusa 6narofaps CHVKEHUIO WAWM NUKBUAALWMU UX OC-
HOBHbIX C/lefyIOLLMX COCTaBAALLNX:

* 3/leMeHTaMWu MPOrHO3MpPOBaHMA M aHanmn3a cocTaBa Harpysok c
BO3MOXHOCTbIO U3MEHEHUA PEXUMOB paboTbl 060pYyA0BaAHNA MO BPEMEHMU
W BENWYMHE 3HepronoTpebneHns B 3afaHHbIX 30HaX CYTOK (MWKOBbLIX 30-
Hax) 4Nf ONTUMU3aUUKM NNaTexeil B paMKax OfHOro MHOFO30HHOIO Tapu-
tha;

* C BefleHMeM Xo03pacueTta Mo 3Hepropecypcam mexgy nopgpasgene-
HUSMUW NPeSNPUATAA YCTPAHAOTCA TEXHONOTMYECKNE MOTEPU CBA3AHHOMN C
HapyLlWeHNeM TEXHOMOTMYeCcKOro LukKna u HeapMeKTUBHLIM UCMNONb30Ba-
HMeM 060pyAOBaHMNS;

* C pacyeToM peanbHbIX YAeNbHbIX HOPM Ha BbINYCK eAuHULbI
NpoAyKLUW YyCTpPaHAeTCa UCNOMb30BaHWe NMepcoHasoM NPOU3BOACTBEHHO-
ro o60pyaoBaHus B MMUHbLIX Lensx;

e C BBEJEHMEM BHYTPEHHOro Xo3pacuyeTa Mo aHepropecypcam Mex-
4y nofpasgeneHuamu npeanpusaTAS U Npyu matepuansHOM CTUMYIMpPOBa-
HUM pabOTHMKOB MO MoOKasaTensiM. Y CTPaHATCA He3auHTepeCcOBaHHOCTb,
6e3pasnmumne nepcoHana Ha pabouymx MecTax K 3HepronoTepsM.

O6cnefoBaHMe COCTOAHMA yyeTa pacxofa 3Hepropecypcos Ha npef-
NPUATUSAX Hanbosee sHEProeMKMX oTpac/iein NPOMBbILLIEHHOCTY MOKasano,
4YTO Of4HMM U3 CYLLECTBEHHbIX HEAOCTATKOB, TOPMO3ALLUX MOBbIWEHNE
YPOBHSA 3HEProncrnonb30BaHus, ABNAeTCA HeJOCTATOUYHOW Hay4yHO 060CHO-
BAHHOW METOAMKM NOCTPOEHWe paLuoHaNbHOW CUCTEMbl BHYTPUNPOU3-
BOJCTBEHHOIO yyeTa pacxofa 3Hepropecypcos.

CucTemMa KOMMEPYECKOr0 y4yeTa SIBAAETCA 3aKpPbITOA CUCTEMOIA:
Joclyn K eé nporpamMmme paspelleH Mo cneuynanbHOMY Maposto TONbKO pa-
60THMKam JHeprocbbiTa. Bce anekTpocuetunkn n Y CIMJA onnombuposa-
Hbl M MOTYT 6bITb 3aMeHEHbI UL b C pa3pewweHns SHeprocboiTa. Cuctema
00A3aTeNIbHO MMeeT cepTUUKaT CPefCTB UIMEPEHUW M Npu cpaye B 3Ke-
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nayaTauuio NOANEXMUT MpPoBepke 06MacTHbBIMW opraHamu cTaHjapTu3sa-
uuu.

CucTema TEXHUYECKOrO yyeTa ABNAETCA MOSHOCTbI OTKPLITON ANs
3HEpPreTMYeCKOro nepcoHana npegnpuatus. NporpammHoe obecnedeHue,
nocTaBnsemMoe C CUCTEMOW, MO3BOMIAET WHXEHepaM CnyX6bl raBHOro
3HepreTMka CBOOOAHO BUAOW3MEHATH CUCTEMY MO4 TpeboBaHUA Npow3-
BOZCTBA, CO34aBaTb MO BbIGOPY rpynnbl yyeta, BBOAWUTb NMMUTbLI NOTpe6-
NeHnsa Mo nogpasfeneHuam npejnpuaTus, ycTaHaBnuBaTb nNpu Heobxoau-
MOCTW HOBble NPUOOPbLI YUYeTa, 3aMEHATb UX.

CucTteMa TeXHMYECKOro y4yeTa MO3BOMAET YyNpaBnATh NoTpebieHnem
MOLWHOCTU MNPeAnpuUATUS B MNepuoj Makcumyma: AUcneTyep Ha 3KpaHe
CBOEro MOHMTOpPA BUAWUT AaHHble NOTpe6aseMOoii MOLLHOCTM BCEX Mogpas-
JeneHnii n noTpebutenein, n B ciiyyae NPeBbILEHNS UMW YCTAHOBMIEHHbIX
NMMWUTOB, NGO fAaéT noppasfeneHUto QUPEKTUBHOE YKa3aHuWe 0 Hemep-
NEHHOM CHWXeHUW notpebnsemoli MOLLHOCTW, NMBO B COOTBETCTBUU C
UMetoLLelics y Hero TeXHOIOTMYeCKON KapToW, AUCTAHLUWMOHHO NPUHYAM-
TeNbHO BblKNOYaeT nogpasgeneHue. MNMpuyem BbINOIHEHUE BCEX YKasaHWiA
amcneTyepa MOMEHTaNbHO KOHTPOAUPYETCA NO rpaMkKy Ha MOHUTOpE.

CucTtema WHGOPMUPYeET BU3YyaNibHbIM U 3BYKOBLIM CUTHaNoOM O Mnoj-
Xofe noTpebnsemMoil npegnpusaTMeM MOLLHOCTU K MNpefesibHO YCTaHOB-
NEHHOMY 3HauYeHWI0, a TaKXe O NpPeBbIWEHUN TMMUTOB MOLLHOCTU MO OT-
LenbHbIM noTpebutensm u nogpasgeneHuam. Cuctema TeXHUYECKOTO
yyeTa MO3BONSET KOHTPOAMPOBATb MCMOMb30BaHME 3/1EKTPO3HEPrun Bee-
MW NoTpebuTenamMu NpeanpuaTUs, B TOM 4YMcne Hambonee 3HeProéMKUM
obopyfoBaHWEM, COCTOSIHWE NUHERHOW 3nekTpoannapaTtypbl, YNpaBnaTb
OVNCTaHLMOHHO BaKyyMHbIMU Y MAC/ASHbIMUN BbIK/HOYATENAMU.

PelweHne BOMpoCa pauMoOHanbHOW OpraHu3auuMm ydyeta pacxoja
3HEpPropecypcoB Ha MPOMbILINEHHBIX NPeANPUATUAX BO3SMOXHO NULIb Ha
OCHOBE CUCTEMHOro MoAxoja, B YBf3Ke C APYTrMMW 3neMeHTaMu pawyuo-
HafbHOW OpraHM3aLunM 3HEepProncrnonb3oBaHns (COCTaBfieHWEM W aHanwu-
30M 3Hepro6anaHcoB NpeanpuATUS, OTAENbHbIX LEX0B M Haubonee aHep-
rOeMKUX arperatoB; pa3paboTKOl M BHELPEHMEM Hay4yHO 060CHOBaHHbIX
HOpPM 3HepronoTpebsieHnn).
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Cerb in-
ternet
(Ethernet)

ALWUC KY3
cybbekTa
B3aMMO-
felicTus

ANNC KYD
nocTasLLyKa
3NeKTpOo-
3Heprum

AUNNC KY3 IMnaBHOro onepatopa
B3aummogeincTens Pecnybnvkn Y3oe-

KUCTaH

TexHonornyeckas ceTb nepesayn
AaHHbIX (TCPJIP)

OCHOBHOWA KaHan

Pe3epBHbIi KaHan

MOHUTOPUHT 3Hepro-
3hheKTUBHOCTM B Npo-
MbILLNIEHHOCTH

AMnC MAC
KY3 » npeg-
npeg- npuaTus
npuaTKSA

Cuctema Tex-
HWUYECKOoro
yueTa npea-
npuaTns

MAC

npeg-
npuaTUS

Cuctema Tex-
HWYECKOro
y4yeTa npeg-
npuaTus

CeTb in-
ternet
(Ethernet)

ANNC KY3
cybbekTa B3au-
MO
feicTens

ANNC
KY3
npea-
npusTHs

ANNC KY3D
nocTaBLyMKa
3NeKTpo-
3Hepruu

Puc. 1.1. CTpykTypa uHcopmauymoHHon cetn AUIMC KY3 coBmecT-
HO ¢ MAC N0 3HeproaeKTUBHOCTU B NMPOMbILLIEHHOCTHN
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C poCTOM TEeXHWYECKUX BO3MOXHOCTENW YMpaBAAOLWNX CPeLCTB
C3C, ycunnpaeTcsd HeobX0AMMOCTb B aHaAMTWYeCcKOl MHGpopMauum no
ynpaBnsemomMy 00BLEKTY AN NPUHATUS 060CHOBAHHbLIX pelleHnii. B Hop-
MafibHbIX pexumax ¢QyHKUMOHUpoBaHUA CIOC HYXHbl JOMOAHUTENbHbIE
JaHHble 0 cneynguke paboTbl U3HOWEHHOrO 060PYAOBAHUSA, YUCNO eaun-
HUL KoToporo B C3C MNOCTOSIHHO yBenuuuBaetcs. [pu aBapuiiHbIX, MNo-
cneaBapuilHbIX M NepexofHbIX Mpoueccax OOHapy>XMBaeTcs Heonpepe-
NEHHOCTb B UH(OpMaL MK, ANA NPUHATUSA aeKBATHOTO TeKylleil cutyauuu
ynpaenswouwero peweHus. [pobnema xapakTepusyeTcs yBeNUYeHUEM
o6bemMa NoCTynalwuWmX LaHHbIX U HeAOCTATOYHOCTbI WHMOpMaLMuU ANs
NPUHATUA peweHna. K gpyrum npobiemam OTHOCUTCA Bo3pacTaHue 06b-
eMa HeynopsagoYeHHbIX JaHHbIX U COKpalleHne BPpeMEHU Ha nepepaboTKy
MHopmaLun, yBennyuearowanca n3bbITOYHOCTb MHPOPMALUN U HeyMe-
HWe BOCNONb30BATLCA HY>XXHbIMU faHHbIMMW.

OTcyTCcTBME TeopeTMYecKUX pa3paboToK B chepe KOMMEPYECKOro
yyeTa 3fIeKTPO3IHEPT Y [leNlaeT akTyallbHbIM PacCMOTPEHWE BCEro CnekTpa
B3aMMOCBSI3aHHbIX OpPraHM3aLMOHHbIX U TEXHUYECKUX NPo6aeM BbIMO/He-
HUA U3MepeHWin, 06paboTKM W MNepefayvynm UX pesynbTaToB, ONpefeneHus
cocTaBnalWwmMx 6anaHcoB. Takoi aHanu3 No3BOIUT HaMeTUTb MYTU CO-
BEPLUEHCTBOBAHMNA TEXHONOIMYECKOro 06ecneyeHns UCNonb30BaHUA 3neK-
TpoaHeprun. Ana 6onee apPeKTUBHOIO PYHKLNOHNPOBAHMA MPOU3BOACT-
Ba He06X04UMa OpraHu3auns TOYHOTO M HAAEXHOrOo yyeTa 3/1eKTPO3Hep-
MM C HaNMYMeM OMePaTMBHbLIX JaHHbLIX O NPOM3BOACTBE, Mepejaye u no-
TpebneHN 3nekTpoaHepruun. Ons peweHus 3afay ydveta W ynpasieHus
aHepronoTpebneHmem (B LENOM 3Hepropecypcamu) Ha MPOMbILINEHHbIX
NnpeanpuATUAX Heobxoaumo AonoHMTeNbHO K ACKY O BHefpeHue cuc-
TeM TexHM4eckoro ydyeta [158] anekTponoTpebneHns (Kak MepBbllii 3Tan
CMUCTEMbl y4yeTa BCEX IHEPrOpecypcoB).

naBHbIM WaroM B peweHUU npobaembl 3HeprocbepexeHus Ha
00beKTax 3HEProcuUCTeM SIBASETCA BHeApeHMe pa3BeTB/EHHOW Mo BCel une-
papxuu npeanpuATUA aBTOMATM3UPOBAHHON CUCTEMbI y4yeTa, KOHTPOAS U
ynpasneHns noTpebneHnem 3Hepropecypcos B ujeane - BMAOTb f0 pabo-
4yero mecTta UaM TokonpuémHuka [12].

CoBMeCTHOE (PYHKLMOHWPOBaHWE CUCTEMbl KOMMEPYECKOro U Tex-
HMYecKoro ydyerta obecneymBaeTcsd WCNONb30BaHWUEM WHGPOPMALUOHHO-
aHaNNTUYECKON cUCTEMbI N0 3HEProaPeKTUBHOCTHN NPesnpuUATUA B Kade-
cTBe cBA3blBatolLlero 3seHa B AUIMC KY3 npegnpuatua. Ana peannsaumu
6onee apheKTUBHON cuCTeMbl yyeTa npeanaraetcs mogens AMNC KY3
npegnpuaTus, npeactasneHHas Ha puc. 1.1 [6].
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OcHoBy WAC cocTaBnsieT KOMMNbIOTEPHAA MOJeNlb CUCTEMbl 3NeK-
TpocHabXeHWa 06beKTa 3HEProcucTeM, NPenocTaBAloLLLas BO3MOXHOCTb
NMOCTPOEHNss 3Heprob6anaHcoB no Bcem YpPoBHAM COC MNpPOMbILL/IEHHOTO
06bekTa. BbIXOfHble AaHHble CUCTEM KOMMEPYECKOro W TeXHWYecKoro
yyeta noctynatoT B MAC npegnpuaTns B Ka4eCTBE UCXOLHbIX AaHHbIX.

KoathnumneHTsl mMaTemaTmyeckoin mogenu C3C npeanpuaTus xa-
paKTEpPU3YIOT MapaMeTpbl CXEMbl 3/eKTPOCHabXeHus npegnpuatusa [8].
Ha ocHOBe aHanuTU4eckoi 06paboTKM TeKYLLUX JaHHbIX CUCTEM KOMMeEp-
YecKOro U TEXHWYECKOro y4yeTta, a TakXe pacyeTHbIX faHHbIX MaTeMaTu-
yeckoih mogenn CIC npefnpuaTusa ONpefenstoTcs nokasaTenun 3/1eKTpo-
3P(PEKTUBHOCTM NpesnpuaTuA.

OpfHa w3 rnaBHbIX 0COOGEHHOCTEN WHTErpupoBaHHON CUCTEMbI
ynpaBieHnUs COCTOUT B HEOOXOAMMOCTUN CTbIKOBKW [BYX COBEPLUEHHO pas-
HOMIAHOBbIX TEXHUYECKUX CUCTEM - YMNpaBieHUs 3HepPreTUKoi u uHdop-
MaLWOHHOM. Y KaXAOoW M3 HUX CBOW MPUMHLMNLI, Npubopbl, annapathl,
HOpMaTuBHasA 6a3a. VX 06beMHeHNEe B eAUHOE Lenoe SBASeTCA OUYeHb WH-
TEPECHON TEXHUUYECKOWN, MeTPO/IOrMYECKOli M OpraHn3aLMoHHOW 3agayeil.
OCHOBHOE Ha3HayeHWe CUCTEMbl - aBTOMaTU3NPOBAHHbLIN c6op, 06paboT-
Ka 1 nepefavya B efWHbIA LEHTP AAHHbIX O MepeToKax 3MeKTPUYECKOW
3HEpPrMmn Ha BCeX YPOBHAX (OT MCTOYHMKA J0 NoTpebuTens).

1.5. MeToabl OLEHKN TEXHUKO-3KOHOMMYECKOI ath(heKTUBHOCTM
aHeprocbeperarLwux MeponpusiTuii B NPOMbILLIEHHOCTH

OHepreTnyeckas 3(M(pHeKTUBHOCTb MNPOM3BOACTBA XapaKTepusyeTtcs
nokasaTenssMu aHeprocbepexxeHUs, KOTopble BXOAAT B MOKasaTe/n 3Hep-
roath(peKTMBHOCTM 3HEPronoTpebaALW e NPOAYKLUMN, TEXHONOTNYECKNX
MpoLeccoB, 3HEPreTUYECKUX PecypcoB, WCMNONb30BaHWA MaTepuanoB WU
CTPOUTENbHLIX KOHCTPYKUMIA, a TakXXe MOKasaTenamum WCNoAb30BaHMSA
BTOPMYHBIX 3HepropecypcoB. [lMoka3aTenn 3Heproa)eKTMBHOCTM YyCTa-
HaB/MMBaKTCA B CTaHAapTax Ha 060pyAoBaHue, MaTepuansl, KOHCTPYKLUUMK,
TpaHCMOPTHbIE CpeAcTBa, 3HepreTnyeckne pecypcebl [12,51,57,80].

Moka3aTenn aHeproaMeKTUBHOCTM 3HEPronoTpebastoLLeldi NPoayK-
LUK MPUMEHAIOTCA B BUAE:

. abCONTHbLIX 3HAYEHWIA, XapaKTepPU3yLWMUX Pacxos 3HEProHo
cutena (aHeprumn) Man NoTepu sHEPrumM B pernameHTUPOBaHHbIX YCN0BUAX

(pexxmmax) paboTbl (MCNONb30BAHWUA) NPOAYKLUUN W YAEeNbHbIX HOPMaTW-
BOB;
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. OTHOLWEHNA pacxofa 3HEProHOCUTENs WAW MOTepb 3HEPTMU K
BblpaboTaHHOW 3Hepruu, Npou3BefeHHON npoaykumn (paboTe) B perna-
MEHTUPOBAHHbIX YCNOBUAX (pexumax) paboTsbl.

Moka3aTenn MCNonb30BaHUSA BTOPMUUHbLIX 3HEPrOpPecypcoB XxapakTe-
pU3YOTCA UX NOME3HO MCMNOb3YEeMON AONENA.

OcCHOBHble MoKa3zaTenu, onpegenstouime aPpheKTUBHOCTA MCNOMb30-
BaHWA 3M1eKTPOIHEPT MM B MPOMbILLINEHHOCTN cnegytouime [57]:

- 3/IeKTPOEMKOCTb MO NMAMHIOBOMY MapameTpy (OTHOLLUEHWE Benu-
YMHbI TOA0BOr0 3/1EKTPONOTPe6NeHNA K 06bEMY BbiMyCKa OCHOBHOTO Buja
npoAyKuMy No NpeAnpusSTUIO B LLeNoM), KBT-4 Ha eAnHMLY NPOAYKUUUK;

- 31eKTPOEMKOCTb No peanmsayumn (OTHOLEHNE BEANYNHBI TOAOBOTO
anekTponoTpebneHns K o6LLeli CTOMMOCTM BbIMYCKAEMON OCHOBHOIO BMa
NMPOAYKLWM NO NPeanpusaTuio B Lenom), KBT u/cym;

- WHAMBMAYaNbHbIA, TPYNMNOBOW, TEXHONOTMYECKWIA, 06LLENPON3-
BOACTBEHHbIN YyAenbHbI Pacxod 31eKTPO3HEPrMyM No NUAUHTOBOMY Ma-
pameTpy (pacxof 3N1eKTPO3HepruM Ha MPOU3BOACTBO eAMHULbI 06BbEMA
MPOAYKLUMK). KBT 4 Ha egnMHMLY NPOAYKLMWN;

- fpons anekTpo3saTpar B cebecTtonmocTu, %.

TeXHNKO-3KOHOMMUYEeCKass 3PHEKTUBHOCTb Ha 06bekTax 3HEeprocuc-
TeM AOCTMraeTcs rnaBHbIM 06pa3oM 3a CyeT aBTOMaTM3aLUMM NPOU3BOACT-
Ba, MOBbLIWEHNA NPON3BOAUTENILHOCTU N HafEXHOCTM paboTbl 3HEpreTu-
YeCcKOro M TeXHONOrnm4yeckoro obopypoBaHus, 6ecrnepebOMHOCTA W PUT-
MWYHOCTWU MPOU3BOACTBEHHOIO MpoLecca, COKpPaLleHNs BPEMEHU MPOCTOS
060py0BaHMA M 06CNYXXUBAKOLWEr0 NepcoHana, NOBbILWEHNA ONepaTUBHO-
CTW ynpaBneHus.

Bbibop Hawnbonee uLenecoob6pa3sHOro BapMaHTa peweHUs TexHu4e-
CKOW 3afla4yyn ocyLlecTBNAAEeTCA Ha OCHOBe pacyeTa CPaBHUTENIbHON 3KOHO-
MUYECKON 3 PEKTUBHOCTU KamnuTanbHbIX B/IOXKEHWI, KOTOopas onpegens-
eTCsA B pe3ynbTaTe KOMM/EKCHOrO aHanM3a CTOMMOCTHbLIX W HaTypa/bHbIX
nokasatenei. K nocnegHum OTHOCAT NPOM3BOANTENLHOCTbL TPyAa, Pacxof
JaHHbIX BUAOB Cbipbsi, MeTasna, MaTepuanoB, TOMAMBA W T.M., YPOBEHb
6e30TX04HOCTU, NPOCTOTY 3KCNayaTauumn, caHUTapHO-TUrMeHnYeckne yc-
nosua Tpyaa u ap.

Mpn BbIGOPE ONTUMANbHOFO BapuMaHTa MOTYT OblTb MCMOMb30BaHbI
BapWaHTHbIM, 3KCTpPeMajbHbli METOAbl pacyeTOB MM MX coveTaHue, a
TakXXe pasHOCTHbIi MeToA4 U MeTof 0606l EeHHON pa3sHOCTU eAUHOBPEMEH-
HbIX 3aTpaT. BapuaHTHbI MeTOj 3ak/itovaeTcsd B ONpejeneHnn npuBeseH-
HbIX 3aTpaT MO KaXXAOMY BapuaHTy U CONOCTaBNEHMUM MONYYEHHbIX 3HaYe-
HUA. QKCTpemManbHbIA METOJ COCTOUT B HAXOXAEHUM MUHUMYMa (YHK-
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uuu, OTpaxarowen B aHaIMTUYECKON POopMe M3MEHEHME NPUBEAEHHbIX 3a-
TpaT nof BANSHWEM WUCKOMOro napameTpa.

CnefyeT umeTb B BUAY, YTO 3KOHOMMWYECKUIA ONTUMYM (MUHUMYM
NpuBeAeHHbIX 3aTPaT), KaK NpaBuio, He coBnajaeT c 3HePreTUYeckKUM on-
TUMyMoM (MakKCMMasnbHbIM 3HadyeHuem KI1M4).

MeToabl OLEHKN TEXHUKO-3KOHOMWNYECKON 3PGHEKTUBHOCTU 3IHEPrO-
cbeperarowux MeponpuaTUA onNuparTCis Ha CNOXMBLUIWECA B MUPOBOI
NPakTUKe OCHOBHble MPUHUWUMNbI OLEHKN 3PHeKTUBHOCTU WUHBECTULMOH-
HbIX NPOEKTOB [76]. FNaBHbIMU ABNAKOTCA CNeAyoLime NATb NPUHLMNOB:

1. TlpuMHLMN CONOCTaB/IeHUS MNOJMIe3HbIX Pe3ynbTaToB NpPOoeKTa, Bbl-
PaXXeHHbIX B CTOMMOCTHOM thopme (A0X0A0B, NMPUOLINKN), C APYTUMUN aflb-
TePHATUBHLIMU BO3MOXHOCTAMU BAOXKEHUA UHBECTULWIA.

2. TpuHuMn MoaennpoBaHWA MOTOKOB MPOAYKLWMWU, PecypcoB u fe-
HEeXHbIX CpefcTB. Bce NMOTOKU JOMKHbI 6bIThb MPUBA3AHLI K KOHKPETHbLIM
BPEMEHHbIM Mepuogam.

3. MpuHuMn consMepuMOCTV pe3ynbTaTOB MyTeEM [AWCKOHTUPOBaA-
HUS ByAyLWMX NOCTYNNEHWA pa3HOBPEMEHHbLIX AeHeXHbIX cpeAcTB. Pea-
nnsayna 3Toro NpuHuMna obecneynBaeT COM3MepeHUe pesynbTaToB U 3a-
TpaT, OCYLWeCcTBASAEMbIX B pa3/iIMYHble MOMEHTbI BpemMeHU. Vcnonb3yemas
npu 3TOM CTaBKa LUCKOHTUPOBaHWS BblOGUPAaeTCA UCXOAA M3 KOHKPETHbIX
anbTepHaTMB MOMeLLEeHNa KanuTana.

4. TpuHUUN onpefeneHns WHTerpanbHbIX pe3ynbTatoB M 3atpart
npegnonaraeT y4yeT BCeX MOMIOXKUTENbHbLIX U OTPULLATENIbHbLIX NMOTOKOB fAe-
HEXHbIX CPeACTB 3a pacyeTHbI Mepuog. STO 03Ha4aeT, YTO NpU pacyeTax
3KOHOMMWYECKOW 3(h(heKTUBHOCTN ONpeAensieTca UHTerpasbHblil 3KOHOMMU-
yeckuii adhheKT 3a BeCb NMepnoj PYHKLMOHUPOBAHMUA 06beKTa (pacyeTHbIN
nepmop). AHanornYyHbIM 006pPa3oM B OCHOBE pacyeTa 3KOHOMWYECKON 3gh-
(heKTUBHOCTU AO/MKHbI NeXaTb MOJHbIe 3aTpaThl 332 paCYeTHbIN Nepuoa.

5. MpuHUMN yyeTa HeoNpefeNeHHOCTU W PUCKOB, CBA3AHHLIX C
OCYLLEeCTBNEHNEM MPOEKTA.

B 3aBMCMMOCTM OT 6a3bl CPpaBHEHUSA pa3nyardT OLEHKY abCoNTHOM
athpekTUBHOCTM npoekTa (OCM), oueHKY 3Pp(EeKTUBHOCTU 3aMEHbl Tex-
HUKWN, OLEeHKY 3(D(heKTUBHOCTM MPU CPaBHEHMUW NPOEKTOB, OLEHKY apdek-
TUBHOCTW [ONONHUTENbHbIX 3aTpaTt. [MpoeKkT oueHUBaeTca WM MeTOL40M
CONOCTaB/IEHNS KanUTaN0BNOXEHWUA C NonyvyaeMblM AOXOALOM, UAW MeETO-
[LOM COMOCTaBNeHMA 3aTpaT No NPOeKTY C 3aTpaTaMu 6asbl CpaBHEHUS.

AGCONIOTHLIV 3h(heKT NoKasblBaeT pe3ynbTaTbl MNPoOeKTa Npu OTCYT-
CTBUW 3aMEHbl TEXHUKWN aHaNOrMYHOro HasHauyeHWs, a Takxe npu Heuene-
C006pa3HOCTU AanbHelero NCnonb3oBaHNsA 3aMeHAEMO TEXHUKMN.
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A heKT 3amMeHbl aHaIOTMYHOK N0 HAa3HAYEHUIO TEXHUKMW NOKa3biBaeT
pesynbTaTbl MPOEKTa Npu YCN0BUU, YTO 3aMeHseMblli (6a30Bblil) BapuaHT
KOHKypeHTOCcnoco6eH. OH 6yfeT peann3oBaH Mpu OTKase OT MpOeKTa.
OueHKa NpoeKTa BbINOMHAETCA B YMCTOM Buae. CpaBHUTENbHbIA 3 deKT
Mo3BONAET ONpeAennTb NY4YW WA BapUaHT U3 NPOEKTOB aHaNorMYyHOro Ha-
3HaveHuA. MpoeKTbl CPaBHMBAOTCS B YACTOM BUfe.

S deKT LONONHUTENbHBLIX 3aTpaT MoKa3biBaeT LeecoobpasHOCTb
yBeNnYeHna 3aTpaT 419 LOCTMXKEeHUs 60MbLIEero None3Horo pesynbTara.

Mpun oueHke ahekTMBHOCTM ICM comsmepeHne pasHOBPEMEHHbIX
nokasaTefieil OCYLLECTBNAETCA C MOMOLLbIO CNeLuanbHOro npuema, Hasbl-
BaeMOro AWCKOHTMpoBaHMeM [56,76]. MoHMMaeTca npuBefeHMe Bcex OYy-
AYLWUX 4OXOL0B M pacXofoB K NepBOHayasibHOMY MOMEHTY BpeMeHU (Ha-
yany peanusauuu npoekrta). And npusBefeHUs pasHOBPEMEHHbLIX 3aTpar,
pe3ynbTatoB U 3(PeKTOB MCNONb3yeTcAa NPOLUeHTHasa cTaBka (Hopma guc-
KOHTa) E. OHa onpefensetca MCXoAs M3 NpuemnemMoil U peanbHO JOCTU-
XUMOR AN MHBecTOpa HOPMbI A0X0Aa Ha KanuTan. Hopma AUCKOHTa wr-
paeT pofib 6a30BOr0 YpOBHSA, B CPaBHEHUMW C KOTOPbIM OLeHUBaeTcs -
(heKTMBHOCTL OCM.

K OCHOBHbIM nokasaTensiM 3()PeKTUBHOCTU WHBECTULMOHHbLIX NpPO-
eKTOB oTHOCcATCA [56, 76]:

UncTblid AUCKOHTUPOBAHHLIA f0X04 (MHTEerpanbHblid 3G eKT, ynucrtas
HbIHELHAA CTOMMOCTb, YNCTasA TekyL,as cToMmMocTb 1 T. 4.), UaLl;

NHpekc [OXOAHOCTU WHBECTULMIA (KO3I(HUUMEHT 3((EKTUBHOCTU
npoekrta), A4,

BHyTpeHHAS Hopma goxopa, BHA,;

CpOoK OKYNaeMoCTN KanuTanoBNOXeHWNA:

- ANHaAMUyeckuid, To;

- cTaTuyeckuii, TOcT.

UncTbll AUCKOHTMpPOBaHHLIA goxog (YALL) paBeH pasHOCTU mexay
TeKyllelh LUEeHHOCTbI MOTOKa OYAYWMUX AOXOAO0B WU BbITOS W TeKyLLel
LEeHHOCTbIO ByayLIMX 3aTpaT Ha OCyLLeCTBAEHUe, 3KCNayaTauuo N TeXHU-
Yyeckoe 06CNYXMBaHMe NPOEKTa Ha BCEM MPOTAXEHUW CPOKA Er0 XKU3HMW.

YL, MOXHO paccMaTpuBaTh KakK TeKyLlyl LEeHHOCTb MOTOKa 40XO0-
[0B MW BbIFr0f OT CfefaHHbIX KanuTanoBfioXeHWi. B GuHaHCOBOM aHa-
nnse peHTabenbHocTn YL, npeactaBnsdeT cob0ii TEKYLULYH LEHHOCTb MO-
TOKa YUCTbIX NOCTYM/IEHWIA, NOMYYAEMbIX IALOM WU (PUPMOWA, B MHTepe-
cax KOTOpbIX NpegnpuHUMaeTCs MNPoeKT.

Ona kanbkynaummn YALL no npoekTy He06X04MMO OnpefesnTb COOT-
BETCTBYIOLYI CTaBKY LMCKOHTA, UCNOMb30BaTb ee AN AUCKOHTUPOBaHMUS
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MOTOKOB BbIFOA W 3aTpaT, a 3aTeM CYyMMMPOBAaTb MOJIyYeHHbIe MPUBEAEH-
Hble LeHHOCTW. B aHann3e pUHaHCOBOW peHTa6enbHOCTU CTaBKa ANCKOHTA
06bIYHO ABNAETCS CTOMMOCTbIO KanuTana gns dupmsl. B cnyyae 3koHO-
MWYECKOTO aHanm3a cTaBkKa AUCKOHTA [O/DKHA NpeAcTaBNsTb CO60M anb-
TepHaTUBHY CTOMMOCTb KanuTana, T.e. NMpubbiNb, KOoTopas Morna 6bl
6bITb NONYYEHa NPU WHBECTUPOBAHWW B aNbTePHATUBHbIE MPOEKTbI. Ecan
CyMMa AUCKOHTUPOBAHHbLIX LEHHOCTEW MMeeT MOM0XUTENbHOE 3HAYEHNE,
NMPOEKT OKaXXET MONOXWUTeNbHOE BNWSHWE Ha pe3ynbTaTbl AesTeNbHOCTM
(MPMbl MM IKOHOMWKMN B LLEIOM U MOXeT OblTb pPeKOMeHA0BaH Ana u-
HaHCMpPOBaHMWS.

AM(NPV) =+ (1.1)

rge: I, - cymMmapHble BbIrofAbl MAK 3aTpaTbl NPoOekTa B rog; 3,- 3a-
TpaTbl Ha peanusaumnio npoekTa B rogt; E{- craBka AMCKOHTa, N - 3KOHO-
MUYECKMNIA CPOK XU3HU NPOEKTA.

PeanbHas cTaBka JUCKOHTa onpejenseTcs no cnefytoueii gopmyne:

£=1+7-1, (1.2)
"o 144,

roe; EH- HOMWHanbHaa CTaBKa B OTHOCWUTENbHbIX eAuHuUax; Eu-
0XWAaeMblli CpegHerofoBoin TeMn MHPASLUN.

BHyTpeHHAA HOpMa goxofa (MAn - BHYTPEHHAS HOpMa peHTa-
6eNbHOCTM) MO MPOEKTY paBHa CTaBKe AMCKOHTA, MPW KOTOPOI BbIFrOAbl
paBHbl 3aTpaTaM. WHbIMW cnoBamu, BHYTPEHHAS CTaBKa fjoxoja - 3T0
CTaBKa AMCKOHTa, MpPW KOTOPOM YMCTbIA AUCKOHTUPOBAHHbLIM [0OX04 MO
NMPOEKTY paBeH Hyn. PaccuMTbiBaeTCa MeTOAOM NocnefoBaTebHbIX
NPUGIVKEHNA.

MHpekc goxogHoctu (M[) npeactaBnsieT coboli OTHOWEHUE CYMMbI
NpYBEAEHHbIX 3P EKTOB K BEIMUMNHE KaNUTaN0BIOXEHWI

ag(Ne>r2)=1.£(n,-3,).—-7 (1-3)

MHpeKec LOXOAHOCTU TecHO cBA3aH ¢ Y[, oH cTpouUTCA M3 Tex Xe
3/1IEMEHTOB W €ero 3HayeHue CBA3aHO CO 3HayveHuem YAL4: ecnn U4 no-
noxuteneH, To [ > 0 n Hao6opoT. Ecnn N[, > 0, NpoekT ahheKTMBEH,
ecnm N < 0- HeahheKTUBEH.

Mepnoa oKynaemocTn KannTanoB/IOXKEHWUI YKa3blBaeT Ha YWUCNO feT,
TpebyembIX A8 BO3MELLEHUA KanuTanoBOXEHWIA B MPOEKT 3a CYET YMC-
TbIX BbIFO4 OT NpoekTa. ITOT NoKa3aTeNb MHOrAa yaobeH ans 6bicTporo
pacyeTa M MOXeT yKa3aTb Ha BapuMaHT MPOeKTa, 3acNyXuBalWmni fanb-
Helilero paccMOTPEHUS.
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PaznnualoT cTaTUYecKnii 1 AuHaMuU4eckuii cpok okynaemoctu. Crta-
TUYECKMNI CPOK OKYMNAaeMOCTW MOKa3biBaeT, 32 Kakoi CpOK WHBECTOp BO3-
BpallaeT nepBOHaya/lbHble KanuTaNoB/OXEHUA U onpedensercd no cne-
ayrolleii gopmyne:

_K
ar

OvHamunyeckuii cpok okynaemocTu TO COOTBETCTBYET BpeMeHU, 3a
KOTOpPOE MHBECTOP BEPHET M3Pacxof0BaHHbIe CPEACTBA M MONYUYUT HOPMa-
TUBHbIA [0X0[J Ha YPOBHE MPUHATON cTaBkU. OH paccumMTbiBAeTCA UCXOAS
N3 ypaBHeHus:

f o

M (1+EY
pewwaemoro oTHocuTenbHoO TO.
OCHOBHbIM KPUTEPMEM 3KOHOMMWYECKON 3)heKTUBHOCTIN pa3paboTKm

N BHELPEHWNS aBTOMATM3MPOBaHHbIX cucTem ynpasneHus (ACY) asnseTcs
poCT NPUOLINM NPOMBbILEHHOTO NPeANPUATUS HA OCHOBE poCTa MPOU3BO-
OVUTENBHOCTU KONNEKTUBHOMO TPyAa M B OCHOBHOM 3a CYET CHUMXEHUS 3a-
TpaT Ha NPOU3BOACTBO MPOAYKUUKW. B KayecTBe KO/IMYECTBEHHOrO Bblpa-
XEHNA 3KOHOMMYECKON ahdekTuBHOCT ACY NpuHMMaeTca rogosas 3Ko-
HOMUSA OT BHeapeHua ACY (3 rog.), pacyéTHbliA KoaduuMeHT 3aTpat
(Ep), cpoK oKynaemocTu KanutanbHblX 3aTpat (T).
BenununHa rcgoBoii 3KOHOMUUK paccyYMTLIBAETCA MO PopMyne:

3-

T (1.4)

Sx o= (1.5)

(r6)

oe: A|, A2- rogoBoii 06bEM peann3yemMoi NMpoayKuUum oo v nocne
BHeapeHna ACY, M/H.CYM;

Cb C2- 3aTpaTbl Ha TbIC.CYM peanu3yemoi NpoAyKuWUu Mocne BHe-
apeHunsa ACY,

M]- npubbinb OT peannsayum NpoayKuUn Ao BHeapeHns ACY, ThiC.
CyM;

c=<" . rofoBOM NPUPOCT MPUOBLINK 33 CYET CHUXEHMA u3gep-
YKeK NMPOn3BOACTBA, MH. CyM.

"040BOM 3KOHOMUYECKMI ahheKT onpegenseTca no hopmyne:

3 - 3,,4- EnKney, \ (1.7)

fpe: E,- HOPMaTUBHbLIA KOIDPUUMEHT 3KOHOMUYECKON 3hheKTmB-
HOCTUW KanuTasibHbIX B/IOXEHWI B flaHHON oTpacu;
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Kaocy® KanuTanbHble B/IOXEHUSA, CBA3aHHbIe C cO3jaHueM W BHeppe-

Huem ACY.
3(*)(*)EKTI/IBHOCTI: 3aTpart onpenendaeTcda nokasatenamMmun:
. (1-8)
“rop ACY

BHefpeHne CUCTEMbI CUYMTaeTCA LOCTATOUYHO 3IPNEKTUBHLIM, ecnu
pacyéTHbIn KoapduumeHT (Ep 3aTpaT paBeH MAM 60/blle HOPMATUBHOIO

(EVBAp>TR* ~E,, T, 7
CymMa KanuTanbHbIX 3aTpart onpegensercs cnegyrowmnm obpasom:
KACY=Kn+KBg) (1.9)
Fpe: Kn ~ npegnpou3BOACTBEHHbIE 3aTpaTbl Ha MPOEKTMPOBaHUe
ACY;
KB- KanuTa/soB/OXEeHUA B TEXHNYECKNE CPeLCTBa CUCTEMDbI.

Kn- BKnwuyawT B cebs 3aTpaThbl Ha COCTaB/IEHWE TEXHUYECKOTO 3a-
AaHWs, NPOeKTUPOBaHUE U BHeJpPeHNE CUCTEMBI.

KB - BkAo4yaeT B ceba 3aTparbl Ha nMpuobpeTeHUe, MOHTaX
TeXHU4Yecknx cpeacts ACY, onpegenntcs no opmyne:
K.-Kr+K#? (1.10)

pe: Kr-ctommocTb TEXHUYECKUX CPEACTB;

Ko 3aTpaTtbl Ha TPAHCNOPTUPOBKY U MOHTAX TEXHUYECKUX
CpeacTB.

JKcnnyartaunoHHble pacxogbl ACY (3aC) onpefensatoTca no
thopmyne:
+ (1.11)

Fpe: 331- pacxoAbl 3a rof no 3apnsate M OTYUCAEHUAM Ha coucTpax
nepcoHana, 3aHATOro 06CNYy>XWBaHMEM TEXHWYECKUX CPeACTB CUCTEMBI,
ThIC.CYM.;

3am~ cymMMa rofoBblIX aMOPTU3ALUOHHbLIX OTYMCIEHUN TEXHUYECKUX
CpPefCcTB CUCTEMBI, ThIC.CYM;

3M pacxof maTepuanoB K 3anyacTeil Ha TEKYLW NI PEMOHT 1 cofep-
XaHune TeXHUYECKNX CPefcTB, pyob.;

33- CTOMMOCTb NOTPEe6ASEMOI 3NEKTPO3HEPruun, pyo.;

3P npoune pacxopnbl.

S PeKTUBHOCTb 3HEProncnonb30BaHUA B SHEPreTUUEeCcKol yCcTaHoB-
Ke xapakTtepusyetca KM/, KoTopblii onpegenseTca Ana pasnnyHbiX BULOB
MCNONb3YeMOl 3HEPTrUnN Kak:

*lj = 3r0) / 3og), (1.12)



Foe: 3 rolj —KkonuMyecTBO 3HEPrUKn, NOME3HO UCMONb30BAHHOW B y—
ycTaHoBKe; Oy - KONMYeCcTBO 3HEPruu, NOABeLEHHO K y-W ycTaHOBKe
(BKNtOYAET 3HEPrui0, BbIJENAKOLLYHCA BHYTPU YCTaHOBKW B pe3ynbTaTe
NpoBeAeHNS TEXHONOTMYECKMUX NPOLECCOB).

B Tom cnyuvae, Korga TeXHONOTWYECKWIA arperat SBASETCA 3HEpro-
TEXHONOTNYeCcKol YCTaHOBKOM, BblpabaTbiBalolieil MOMe3HYH HeaHepre-
TUYECKYI0 ANQL WU 3HepreTUYeckyto IBTOP Npoaykumto, 3=k mnjj +3eqj U
KT /[ arperata onpejensercsd 13 BbipaXeHuns

F, = (* 'anos +3moR ) s wey, (1.13)

oe: K- nepeBOAHON KO3 ULMEHT.

O PheKTUBHOCTb MCMONb30BaHUSA 3HEProOHOCUTENs Ha y4acTke (6e3
yyeTa noTepb 3HEPrOHOCUTENA B CUCTEME pacnpejeneHns u npeobpasosa-
HWA) XapakKTepusyeTcs KO3IPHOULUEHTOM MOSME3HOr0 MCMNONb30BaHUA 3HEp-
rOHOCUTENA Ha 3TOM Y4acTKe, KOTOPbIA AN KaXAOro BUAa 3HEpProHocuTe-
na (3NeKTpoaHeprumn, TennoTebl TONAMBA) pacCcynTbiBaeTca No hopmyse:

Nz 1 M (1.14)

Fge: 3'C, 3yql - COOTBETCTBEHHO KOJIMYECTBO /- r0 BMAA 3Hepro-

HOCWUTENs, NONe3HO NCMOb30BaHHOMO B k-1 ycTaHOBKe U NOABEeAEHHOr0 K

Hei; n - uucno YCTaHOBOK Ha y4acCTKe, UCNoJib3ytoWwnx [- W BUA 3HEPTO-
HocuTenAa.

KoapthunumeHT NONE3HOr0 MCMO/b30BaHUSA 3HEPreTUYecKUX pecyp-
COB Ha yuyacTke (B OTAeneHUM, Lexe, Ha NPeanpuATUKN) onpedenseTcs Mo
thopmyne:

u» =(£i>,7 Kk,)/(EE 3, -K'R), (1.15)

J=\J=\ Jel y=1

loe: /, T - BUAbI M YNCNO 3HeproHocuTenei;/ n- BMAbI U YUCNO YyC-
TAHOBOK KOHEYHOro ucnosnb3oBaHua (6e3 yyeTa yCTaHOBOK npeobpasosa-
HWUA TonauBa u aHeprun); K,, Knepi- KoappuumeHTbl NepecyeTa /-ro aHep-
roHocuTens u ycnosHoe Tonnmeo; Knepi=Ki unn knp =K{ ; oTcioga i*
CYMMapHbIA KO3 (ULMUEHT NONE3HOro AeNCTBUA LLenoYKn 3HeprocHabxe-
HUA NpU NPOWU3BOACTBE /-T0 3HEProHOCUTENA, OnpedensieMblii C y4eToM
KN4 cTtyneHeil aHepreTuyeckoro notoka (fo6uium Torlvea, TpaHcnopTa
1 nepepaboTku TONNMBa, NpeobpasoBaHUs TOMNAMBA B APYrOi BUA aHep-
rMu, TpaHcnopTa aHeprum):

71T Npo6.T NTp.uep.r np.T ' Nwp.s ® (1.16)
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B nepsom cnyvae 6ynem UMeTb KO3D(HULMEHT NOIE3HOr0 UCNONb30-
BaHua (KMW) npuBefeHHbIX 3HEPreTUYEeCKUX pPecypcoB, BO BTOPOM —
KIMW npupopHbIX 3HEPTETUYECKUX PECYPCOB.

BaxHeliweli npeanocbinkoii aheKTUBHOrO NCNONb30BAHNA 3Hepre-
TUYECKUX PECYPCOB Ha 0OBbEKTaX 3HEProcUCTeM ABNAETCS MpaBuabHas op-
raHuMsauua ux yyeta n KoHTpons. KoHTponb Hag pauuoHanbHbIM UCNOJb-
30BaHMEM 3Hepropecypcos TpebyeT opraHusauum ONEpPaTUBHOIO U CTpa-
TErM4ecKoro MOHUTOPUHTa 3HeproaddekTneHocTu. K ymucny mep onepa-
TMBHOIO W CTPaTermyeckoro MOHUTOPMHIA MOXHO OTHECTU cUcTeMaTu3sa-
LMIO yyeTa KOM4YecTBa M KayecTBa MCNONb3yeMbIX 3HeproHocutenei. 3Ta
cucTemMa CTPOUTCA B BUAE MEPapXMUeCcKOoi CTPYKTYpbl - OT yyeTa 3Hepro-
notpebneHns Ha Kaxgom paboyem mecTe f0 cbopa MHTerpanbHbIX Noka-
3aTeneil aHeproaeKTUBHOCTM NPeLNPUATAA U aHeproémkocTn BBII.

SKOHOMUYECKNA 3ahPeKT OT BHELPEHMA CUCTEM yUeTa opmupyeTca
38 CYET: YMEHbLUEHNA ONfaThl 3a 3aABNEHHYI0O MakKCUMaNbHYIO 3NeKTpuye-
CKYI0 MOLLHOCTb; COKpalleHWa pacxofa 3MeKTPOIHEPTUN; COKpalLeHUs
pacxoja TOMN/AMBO - U 3HEPropecypcoB; NbrOTHOro Tapudga Ha 3NeKTpo-
3HEPrMI0 Npu ONTUMM3ALUKN NOTPe6NeHNs PeakTUBHON 3IHEPrun; CHUXe-
HUS ce6eCTOMMOCTM NPOAYKLUN NPU NOBbILEHUN €€ KavyecTBa; CHUMKEHUS
noTepb Ha Bpak; YMeHbLUEHUS YACNEHHOCTW 0BCNYXUBAKOLLEro nepcoHana
3HeproxossicTea.

JKOHOMMYeCKNn 3dyhekT NN Npu NpuMeHeHMKU NPMBOPHOro cnocoba
yyeTa pacxofa 3HepreTMYeCKMX PecypcoB OTAENbHbIM BHYTPUMPOU3BOA-
CTBEHHbLIM MOTpe6uTeneMm 3Hepruu (Uexam, yyacTkam, arperatam) onpe-
LlenseTcs No BblpaXXeHUo

n,=039- 039, (1.17)

l4e: a3a - CHUXEHWe NPUBELEHHbIX 3aTpaTt, KOTOPOe AOCTUTraeTca B
pe3ynbTaTe 3KOHOMWMW 3HEPruyM OT YCTAHOBKW npubopa y4yeta u nposeje-
HMA KOMMfekca paboT Mo YNy4ylleHW0 3HEepProucnofib30BaHns, CyM/Tof;
as,, - [LOMONHWUTENbHbIE MPUBELEHHbIE 3aTpaThbl, CBA3aHHble C paboTamu
Mo yNy4leHNo 3HEProncnonbL30BaHus, Cym/rog.

YcTaHOBKa NpubopoB yyeTa ANA BHYTPUNPOM3BOLCTBEHHOrO NoTpe-
OuUTens aHepruy 3KOHOMMYECKM LienecoobpasHa npu ycnosum rn=>0.

CHMXeHWe NpuBeAeHHbIX 3aTpaT 433 ONpejensierTcs no BblpaXKeHUo

A33=CAW, (1.18)

loe:- ¢ - CTOMMOCTb eAMHMWLbI 3HEPTUW, Cym/ef. 3Heprum; fw -

0XuJaemas 3KOHOMUA 3Hepruu, ef. aHepruu/rof. B cBol oyepeb
AW =AeW, (1.19)
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Foe: w - rofoBO pacxof aHepruum paccmaTpuBaeMbiM noTpebuTe-
neM, ef.3Heprun/rof; Ae - OTHOCUTENbHOE 3HAYEHME OXWAAEMOro CHU-
XXEHUA pacxofja 3Heprum B JONAX ee 00OWero pacxofa faHHbIM BHYTPU-
NPON3BOACTBEHHbLIM MOTPEOUTENEM:

Ae = Ae]+ Ae2+ Ae3 + Ae4, (1.20)

Foe: AelLAe2,Ae3Aed - OTHOCUTENIbHAs 3KOHOMWUS 3HEPruu 3a cuet
HOpManu3aummn, COOTBETCTBEHHO, TEXHUYECKOr0 COCTOAHMUSA 3Hepromno-
Tpebnaowero 060pyA0BaHuUs, peXXMMoB paboTbl 3HEPreTUyYeckoro obopy-
[0BaHWA, PexXuMMoB paboTbl TEXHOMNOTMYeCKOro o6opyfoBaHMA U 3a cyeT
NpoBefleHNs OpPraHMU3aLMOHHO-TEXHWYECKUX MEepPOnpuATU Mo ynyulwe-
HUIO 3HEProucrnonb3oBaHUs B YCNOBUAX BHeAPEHUA KOMMNEKCHOW cucTe-
Mbl yyeTa.

JKOHOMUYeCKUI 3h(eKT npu NPUMEHEHUMM pacyeTHOro crocoba
yyeTa AN18 OTAe/IbHOro BHYTPUNPOW3BOACTBEHHOrO 006bEKTA OPUEHTUPO-
BOUYHO MOXEeT 6bITb OLEHEH MO BbIPAXEHUIO

Mp=aA33-bA3n, (1.21)

oe: a - [ons CHWXeHWs npuBefeHHbIX 3aTpar A33, obecneyunBae-
Mas npu KUCNonb30BaHWUM pacyeTHOro crnocoba y4yera MO CpPaBHEHUIO C
npubopammn; b —aona AONOMAHWUTENbHbLIX NPUBEAEHHbIX 3aTpat A3n, CBS-
3aHHaa ¢ UCNoNb30BaHMEM PACYeTHOro yyeta Mo CpaBHeHUO € npubopa-
MU.

B YKpYMNHEHHbIX pacyeTax no onpejeneHunio BennymnHbl MNp sHaveHus
KO3(puMuUMEeHTOB a M b pekomeHfyeTca MNpuUHUMATL B  nNpejenax
a=0,05+0,1 n b=0,03+0,08 (BepXHWin1 M3 yKa3aHHbLIX NPeAeNOB - MPK UC-
NOJIb30BAHUN HOPMaNM30BAHHbLIX WHXEHEPHbIX pacyeToB, HWXHWUWA - B
cny4dae NpUMeHeHUs OPUEHTUPOBOYHbLIX METOLOB OLEHKM).

CymMMapHbIA 3KOHOMUYECKKNIA 3 (MEKT NPM NPUMEHEHNN NPUBOPHOTO
M pacyeTHOro cnoco6oB yueTa ANA MPesnpuATUS B LENoM onpepensercs
MO BbIPaXXeHWHo:

Mc=1.7In +TMp) (1.22)

Foe: £19 - CyMMapHblA 3KOHOMWYECKMIA 3PeKT NpU NPUMEHEHNM
npuéopHoro crnocoba BHYTPUNPOU3BOACTBEHHOrO Yy4yeTa NO npeanpu-
ATno, cym/rof; T.MNP - cymMapHbIi 3KOHOMUYECKUA ah(eKT npyu npume-
HEHWWU pacyeTHOro cnocoba BHYTPUMPOU3BOLCTBEHHOrO y4yeTa Mo npega-
npuaTunio, cym/rof.

YpoBeHb 3)PEKTUBHOCTM yyeTa MO MNPeAnpPUATUIO B LLeSIOM OLEeHU-
BaeTca KOa(hpuumeHToM 3h(heKTUBHOCTU yUyeTa

Ka=ac/a0, (1.23)
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Fpe: n0- cyMMapHbIli 3KOHOMUYECKNIA 3hheKT Npu BHeApPeHUU pa-
LLMOHANbHOW CUCTEMbI yyeTa Ha JaHHOM npeanpuaTumn, cym/rof; onpege-
ngeTcs ANd paccMaTpuMBaeMblX YCAOBWIA MO BblpaXKEHWIO, aHanorMvyHoOMY
onpegeneHnto nc. B ycnoBmAx MOSIHOTO BHEAPEHUA CUCTEMbI YyyeTa
*O=Lb.

B ycnoBusix NpoekTUpyembiX NPeAnpuUATUIA MUHUMaNbHAA BeANYU-
Ha oXwugaemol aKoHOMWUW [eT,n B AONSX €4WHULbI, HUXEe KOTOPOli BHe-
ApeHNe aBTOMaTU3NPOBAHHOW CUCTEMbI y4yeTa 3N1€KTPOIHEPTUN 3KOHOMMU-
YeCKun HeuenecoobpasHo, onpeaensaeTcs BblpaXKeHNeM

E'-0/F +#1+# +#«* |
Aemn=~ A cemmieemeeee L 124
(-nyc-w v }

Foe: EH- HOpPMaTUBHbLIA KO3PHULMEHT OKYNaeMOCTN KanuTanbHbIX
BNOXeHWIi; AKa- fononHuUTeNbHble eAMHOBPEMEHHbIE 3aTpaTbl Ha CO3Aa-
HWe aBTOMaTU3MPOBAHHON CUCTEMbl y4yeTa 31EKTPO3HEprum, paspaboTky
HOpPM 3/1EKTPONOTPebNeHUs U BHEAPEHUS OpraHn3alMOHHO-TEXHUYECKUX
MEPONPUATUIA MO 3KOHOMUM 3NeKTpoaHeprumn; Nay, W,, Nom- pgononHu-
TeflbHble 3KCMyaTalMOHHbIe pacXxofbl, CBA3aHHble COOTBETCTBEHHO, C 06-
CNY>XWUBaHNUEM aBTOMaTWU3WPOBAHHOW CUCTEMbI yyeTa 3neKTpoaHeprum; Il
- pona obuieli aKOHOMMUK, pacxogyemas Ha npeMmpoBaHMe pPaboTHMKOB,
obecrneynBaroLMX 3KOHOMUIKO 3N1EKTPO3Heprum; C - CTOMMOCTb €AUHULbI
3aneKTpoaHeprun; W - pacyeTHbI rof0BOA pacxop 3/eKTPOIHEPTUN.
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FNABA 2. MATEMATUYECKAA MOJE/Ib OBOBLLEHHON
CNCTEMBbI 3JTEKTPOCHABXEHWA MPOMbBIWAEHHOIO
MNMPEAMNMPUNATINA

2.1. O6oCcHOBaHME CTPYKTYPbl MaTeMaTUUYeCKO MOAENN CUCTEMBI
3NEKTPOCHAGXEHMSI MPOMBbILLIEHHOTO NPeANPUATUA

OCHOBOI aHaNUMTUYECKO YacTU CUCTEMbl ABNSETCS MaTeMaTuyeckas
mogens COC o06bekTa 3HeprocucTem, Mo3BOMAKOLLAA KOMMEKCHO Ucche-
[l0BaTb NOKa3aTenn 3Heprosa@MeKTUBHOCTU MPOMbILIIEHHOrO 06beKkTa. B
3TOW CBA3WM NpoaHann3Mpyem MeToAbl MOLENNPOBaHUSA 3HEPTeTUYECKUX
00bEKTOB C y4eTOM 3afady aHeprocbepexeHua [23,26,38,50,64,69]. Kaue-
CTBa pe3y/nbTaToB, MOAyYaeMblX OT 3HepreTMyeckux obcnefoBaHuid, 3aBu-
CAT OT CTEMeHW AeTanun3aunm pacyeTHbIX MapamMeTpoOB 3/1IEMEHTOB CXEMbI
3NeKTPOCHabXeHMsA, T.e. OT Bblbopa MeToga MmogenuposaHua CI3C, oT
TOYHOCTWM pacyeTa Harpys3ok v notepb B anemeHTax COC. lNpumeHeHue
6onee TOYHbIX METOAOB pacyeTa 3/IEKTPUUYECKUX HarpysoK Mo3soauT pa-
LWOHaNbHee MCNONb30BaTb 3/1EMEHTLl 3/1EKTPUYECKNX CeTeil, CHU3UTb yc-
TaHOB/IEHHbIE MOLLHOCTU CUNOBbLIX TPaHC(OpPMaTOpPOB, COKPaTUTbL pacxop
LUBETHOrO MeTanna, KabenbHOW MPOAYyKUMW. AHann3 pesynbTaTOB MHOTO-
UNCMEHHbIX 3KCNEPUMEHTaNbHbIX UCCNeA0BaHMWI MOKa3biBaeT, YTO 3arpys-
Ka 3/1eKTP0060pYyA0BAHNSA OKa3blBAETCA 3HAUYNTENbHO HUMXKE HOMUHANbHOWA.
3TO OTHOCUTCA, MNpexpae BCEro, K TMPOMbIWIEHHbIM MNPeanpUATUSAM,
MMEILLLMM pe3KonepeMeHHbI xapakTep rpadnukoB Harpysku [20,38].

PeweHune 3agaym 3p@EKTUBHOrO MCMNOMb30BAHUA 3NEKTPO3HEPTUM
BO3MOXHO Ha OCHOBE M3Y4YeHWS 3aKOHOMEPHOCTei (hOpMMpPOBaHMSA 3nek-
TponoTpebieHns, NOAYYeHUS AOCTOBEPHbIX NPOrHO3HbLIX OLEHOK pacxoja
3/1eKTPO3HEPT UM, MOBbILEHNSA Hay4YHOW 06OCHOBAHHOCTU U TOYHOCTU €ro
NAaHOBbIX 3HAYEHWUI M HOPM, YNpPaBNEHUS pPexXumaMu 3nekTponoTpebdne-
Hua [32,66]. OAHOW U3 BaKHEMLWNX CUCTEM YNpPaBAeHNS SHEPTEeTUUYECKNM
X03AACTBOM MPeAnpuUATUS SBASETCA NNaHWPOBaHWe 3HepronoTpebneHus.
Heo6xoAMMOCTb BCEMEPHOrO0 MOBbLIWEHUA Hay4yHOW O0OGOCHOBAHHOCTU
nNaHWpoBaHMA NOTPe6AEHUS 3HEPrUM HA NMPOMBILIJEHHOM NpeanpuaTuun,
onpefenseTca He TONbKO Ba)KHOCTbIO TpeboBaHWSA o0bOecneyeHWs MPous-
BOACTBA, HO M OrPaHWYeHHOCTbIO NPOU3BOACTBA GOMLLINHCTBA 3Heprope-
cypcoB. Ocoboe 3HayeHWe nNnaHWpPOBaHWE 3HEPronoTpebsieHUA U MOBbI-
LIeHWe ero TOYHOCTU NPUOBPEeTAlOT B CBA3M C NepexofoM MPOMbILLIEeHHO-
CTW Ha PbIHOYHbIE OTHOLLEHUS.
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PeweHne 3agay noBblWEHNA 3PMEKTUBHOCTN M HaAEXHOCTM paboThl
C3C TecHO cBf3aHO C BOMpoOcamMy pacyerta U NMPOrHO3UPOBaAHMUA 3NEKTPU-
YeCKUX Harpysok. PacuyeT 3neKTpMUYeCKUX HArpy3oK 3aHMMAEeT BaXHOe
MecTo npu npoekTupoBaHunm CIC 06bEKTOB 3Heprocuctem. MMOCKOMbKY
pacuyeT fBNSETCA O4HUM M3 NEPBbIX 3TANOB NPOEKTMPOBAHMWA, TO 3HAYEHUS
3NEKTPUYECKUX Harpy3oK CyLLeCTBEHHO BAMUAIOT HAa BbIGOP BCEX 3/1EMEH-
ToB C3C ee TeXHUKO-3KOHOMMYecKne nokasaTenu. OT TOYHOCTM pacye-
TOB 3/1EKTPUYECKNX HAarpy3oK 3aBUCAT MHBECTULUMM, pacxoj MeTanna, no-
Tepu 3NeKTposHeprum. OWKM6BKN B pacyeTax B CTOPOHY YMEHbLUEHUSA 3feK-
TPUYECKUX Harpy3oK BbI3bIBAKOT MOBbLILIEHUE MOTEPb 31EKTPO3IHEPruu,
M3HOC U30NAUUKN. YBe/MYeHNe pacyeTHbIX Harpy3oK CBA3aHO C Heonpas-
OaHHBIMW KanuTanbHbIMKW 3aTpaTaMu.

Ba)KHbIM AOCTUXEHWEM TEOPUUN 3NEKTPUYECKUX Harpy3oK fABfseTcs
[38] MeTOoL BEPOSATHOCTHOrO MOJENUPOBAHUA, [JOCTATOYHO [OCTOBEPHO
onucblBalWKUn  usndeckyto npupogy ¢GopMMpoBaHUS MNPOLLECCOB M3Me-
HeHWA 3NeKTPUUYECKUX Harpy3ok. MpakTuyeckoin peanusaumnein metoaa Be-
POATHOCTHOrO MOJENMPOBaHWA ABNAETCA METO[ KOo3ahduuueHTa Makcu-
MyMa KU

B meTofe BEPOATHOCTHOrO MOJENMPOBAHMUA WMCMOMb3yeTcs MaTema-
TUYeckas MOAeNb «Cny4vaHasi BeMUYMHaA», OCHOBHbIMW BEPOATHOCTHbLIMM
XapakTepucTUKaMyu KOTOPO HABNAIOTCA MaTeMaThyeckoe O0XujaHue u
gucnepcus. 3TON MaTemMaTUUecKol MoJenu COOTBETCTBYeT MUHMUMasNbHas
no o6bemy MHGpOPMaLMOHHAA 6a3a UCXOLHbIX OAHHbLIX: WHAMBUAYaNbHbIE
KO3(h(PMLUMEHTLI MCMOMBb30BaHUSA KNUAW MaTeMaTuyecKme oxuaaHns Pc Ha-
rpy3ok OI1, BblpaXeHHble B CUCTEME OTHOCUTENbHbLIX eAuHuL. MeTof KM
NMo3BONiAeT oOnpefenaTb [BE CTaTUYECKMe pacyeTHble XapaKTepUCTUKU
rpagvka: cpefHi0 Harpys3ky P v Harpysky no Harpesy PcO.

B ocHOBY 3TOro noAxofa MONOXeHbl Mepapxuyeckas Mofesb CTPYK-
Typbl C3C, pacwupeHHas uUHpopMauuoHHas 6asa UCXOAHbLIX AaHHbIX WU
MeTOJ BEepOATHOCTHOr0 mofenumpoBaHus. CyWHOCTb Mepapxuveckoi Mo-
fenn cTpykTypbl C3 COCTOUT B BbIAENEHUU HUXHUX (HanpsxeHuem fo |
KB) 1 BbicWNX (Hanps>keHMeM Bbilwe 1 KB) ypoBHei, cocToAWwMX U3 rpynn
AN n NoAcCTaHUMIA C COeAUHAIOLWEA MX 3NEKTPUYECKON CeTbio. HUuXHMe 1
BbICLLUME YPOBHMW Mepapxun OpMUPYIOTCA U3 CTyneHein. MopsagKoBble HO-
Mepa CTyneHell COOTBETCTBYHT MOPSLKOBBIM HOMEpaMm MOCAef0BaTeNbHO
COeAMHEHHbIX 3/1eMeHTOB C3, Yepe3 KOTOPbIE 3MIEKTPOIHEPTNA NOJAETCA K
rpynnam 3r1.

TunoBas nporpamMma MpoOBefeHNs 3JHepreTMyeckmx obcnefoBaHUi
[75] npepaycmaTpuBaeT M3y4eHWe YacCTHbIX 3Hepro6anaHcoB W yhenbHOe
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3HepronoTpebneHe No BUAAM 3HEPrOpecypcoB, a TakKXe MpAamble noTepu
3Heprun u 6asy faHHbIX O pacxofe sHeproHocuTenein. Ha ocHoBe cTaTun-
CTUYECKOro aHanu3a BbIABAAKTCA NOTPE6UTENN C perynspHoiMm 06bema-
MK NOTpebneHns n aHomanbHbIMKU NOTPe6NEHUAMMU. AHOMAsbHbIE 06bEK-
Tbl Nofnexar [eTalbHOMY 3HEpreTuyeckomy o6cnefoBaHuo, Npu 3TOM
3anofiHAeTCs AeTann3npoBaHHas MHpopmaunoHHas 6a3a AaHHbIX MO 3Hep-
ronotpe6nstoliemy ob6opyLoBaHUIO, YCTAHOBNEHHOMY Ha 06bekTax. Co-
O6upaloTcs MPOeKTHbIe, CpegHecTaTUCTUYECKME U (PAKTUUYECKMe Mnokasate-
NN, KOTOpble OMNpefensaTcqd Ha OCHOBE CPaBHEHUS WCXOAHbIX AaHHbIX.
PeweHne aTnx 3afay npegnosiaraet matematuyeckyto mogens C3C, no-
3BOMISIOLLYH COXpaHEeHMEe BCeX UCXOAHbIX U PacyYeTHbIX JaHHbIX, a TakKxke
co3fiaHue 6a3bl faHHbIX, C aHaINTUYECKON 06paboTKON 3TUX AaHHbLIX Ma-
TeMaTUYeCKUMMN METOSaMU.

OCHOBHOe cofepXaHue 3Toi 4yacTu paboTbl cOCTOMT B pa3paboTke
3HepreTMyeckux 6GanaHcoB, MO3BONAKLWMUX [eTann3npoBaTb 3HepreTuye-
CKMe MOTOKM MO LexaM W nojpasfefieHMAM MpeinpuaTua, a Takxe fatb
KO/TMYECTBEHHYHO OLEHKY 3HEpreTUYecKMM MNOTEPSAM M YKa3aTb YyHacTKU U
NPUUYNHBI UX BO3HWUKHOBEHUA. TPyLOEMKOCTb paboThl ayauTopa BO MHO-
rom 3aBUCWUT OT CTEMEHW fJeTann3auun, KoTopas B UTOre onpegenseT T04-
HOCTb pe3ynbTaToB 06CNef0BaHNMS.

MeToanMka MofenupoBaHus, onucaHHas B paboTe [38], mocTaTouyHO
YeTKO yCTaHaBNMBaeT Harpys3ku sfemeHToB COC, HO He MO3BONAET MONY-
YnTb 06LLY0 MaTeMaTuyeckyto mogens CIC. MNpu aTOM ypaBHEHUA, UC-
nonb3yemble B pacyeTax, 4OCTAaTOUYHO CMOXHbI AN1A aHaNMTUYeCcKoin obpa-
60TKN 0600 EHHbIX NOoKasaTenell 3NeKTPoIPPEKTUBHOCTU. Y paBHEHUS,
onucblBatoLLMe pacyeTHble napaMmeTpbl anemeHToB C3C, pacnonoXXeHHbIX
Ha Pas/IMyHbIX CTYNEHAX, UMEKT UAEHTUYHYI0 opMmy. O6o6LWeHNe 3TUX
YpaBHEHUI 1 NporpaMMupoBaHune ¢ 6a30i JaHHbIX NO3BONSAET co34aThb [8]
MaTemaTuyeckyto mogens C3C npepnpuaTva, OCHOBAHHYH Ha MallWH-
HbIX MeTojax pacyera.

MaTpuyHble MOAeNn aHepreTuyecknx 6anaHCcoB NO3BONAIOT CYLLECT-
BEHHO MNOBbLICUTb TOYHOCTb MJIAHOBbLIX pacyeTOB; BHYTPEHHe yBA3aTb Oa-
NaHC; yNnpocTUTb 6anaHcoByto paboTy; 061er4ynTb NpPoBeAeHMe NAaHOBbIX,
MHOI0BapuaHTHbIX, KOPPEKTUPOBOYHbLIX pPacyeToB; obecneymsBaroT npwu-
MEHEHWE BbIYNCAUTENbHLIX CPeACTB, MPW COCTAB/IEHUM MNNAHOB 3HEPro-
cHabxeHusa [100].

Mpu NOCTPOEHUW LUHAMMWYECKON MOAenu 3HepreTuyeckoro 6anaHca
npeanpuaTuUa 0cob60e 3HavyeHMe MMeeT aHanu3 3HepronoTpebneHna. Ha-
YanbHOM npouefypoil aHanM3a SBASeTCH COCTaB/IeHUE 3HEPronoTOKOB
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npeanpuatua. B obuwem cnyyae A8 NOBbIWEHUA 3DPEKTUBHOCTU MaHMU-
poBaHUA 3HepronoTpebneHns HeobxoguMma MakKcumanbHas AeTanu3auns
3/1EMEHTOB CUCTeMbl 3HeprocHabxeHus. Ocoboe BHUMaHWe cnepyet yfe-
NATb 3Tany pacyeta KO3(hpuUULMEeHTOB NpsiMbIX 3aTpaT (YAeNbHbIX pacxo-
noB). KoahthuumeHT npamMbIX 3aTpaT 3HEPruu npeacTaBnset coboil Hopmy
pacxofa 3Heprun unu yhenbHblii pacxogd aHeprum npu npousBoiCcTBe eaun-
HULbI NPOAYKLMN.

B cBfi3n ¢ pa3paboTKON Ha 06beKTax 3HEProcUcTem MHMOPMaLNOH-
HbIX M YNPaBAAWMX CUCTEM, 3TU MOAYIN MOTYyT UMeTb 60NbLIOE 3HaYe-
Hue. B aToM cnydyae mMofefb 3HepreTMyeckoro 6anaHca Heobxoguma fns
anropMTMm3aLum NNaHoOBbIX pacyeToB, Kak Hanmbofnee 3KOHOMUYHAA op-
Ma cucTematusaunun, XpaHeHus U nepepaboTKM MHpoOpMauUUM B 4acTu
JHEPreTUYEeCKUX TEeXHUKO-IKOHOMMUYECKUX roKasaTenei onepaTUBHOrO
ynpaBneHus aHepreTUKol npegnpusatusa. Mofenu nNo3BONAKT 3HepreTu-
YeCKMM LiexaM TOYHO M OnepaTUBHO pearnmpoBaTb Ha BCEBO3MOXHbIE W3-
MeHeHUs NJaHoBOW MPorpaMmMbl B OCHOBHbIX LieXax NpeanpuaTna U Takum
06pa3oM MOryT CbirpaTb MNOMOXUTENLHYIO PO/Sib B COBEPLUEHCTBOBaHUM
CYLLECTBYIOLLMUX CUCTEM ONEPATUBHOIO ynpasneHnsa. MaTpuyuHoie Mogenu,
npexge BCero, MOryT paccmMaTpuBaTbCs KaK MHCTPYMEHT NJaHOBbIX pac-
4eToB U aHanusa, He0B6XOAUMbBIA 3HEPTreTUYECKUM CNyXXbamM NMPOMbILINEH-
HbIX NPeAnpUATUIA.

[ns onpepeneHns CTPYKTYpbl MaTemMaTU4ecKol MOAeNn U C y4eToM
BbILLEMePeYNCNeHHbIX 3a4a4 CHOPMYNMPYeM OCHOBHble TpeboBaHUA 3TOM
mMaTeMaTuyeckoin mogenm CIC:

1. YHuBepcanbHOCTb Mofenu, ob6ecneumBarowias uccnegoBaHue
BCEBO3MOXHbIX BapuMaHTOB CXeMbl 3/1EKTPOCHAGXEHNA pasINYHbIX Npes-
NpUATHNA.

2. EauvHbIR pacueTHbIA uMKn, obecneynBatoliMii NOCTPOEHNE 3Hep-
reTUYeckKnx 6anaHCcoB Mo BCEM YPOBHSAM CUCTEMbI 3/IEKTPOCHAOXKEHUS.

3. MporpaMmmupoBaHMe NOCNeLOBATENbHOCTU PACYeTOB W CO3faHue
6a3bl gaHHbIX No COC O3C.

4. ABTOMaTMYeCKWiA MOWUCK, NPOCMOTP, pefakTMpoBaHue, aobasne-
Hue, 0TOOP M COPTUPOBKA AAHHLIX MO 3anpocy uccnefosarens.

5. B0O3MOXHOCTb aBTOMATMYECKOro UTEHUA U OOMEH JaHHbIX C
BHELWHMMMN NporpaMmmamu.

[Ons obecneyeHns TpeGOBaHWIA WUCCNefOBaHUA 3HEProcbepexeHns
npegnaraetca cnegyruwas cTpykTypa o0606uweHHoin mogenn COC O3C.
MaTemaTtnyeckas mMogens C3C OO3C npeacTtaBnser coboil MHpopmauu-
OHHbI MaccuB (Tabnuuy) ¢ pasNUYHbIMU BUAAMU MEPEMeHHbIX (TeKCTO-
Bble, YMCNOBble, (haiinoBble WM T.M.) W C U3MEHAIOLWENCA PasMepHOCTLIO.
Pa3mepbl MaccuBa 3aBUCAT OT CTyneHeit CAC, yucna pacnpeaenuTenbHbIX
NMYHKTOB U TEXHO/MIOTMYECKOT0 3N1eKTpoobopyaoBaHusa. B matematnyeckol
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mogenn COC O3C MMEKT MecTO COBOKYMHOCTb YPaBHEHWI, UCMOMb3ye-
MbIX MpW pacuyeTe Harpysok, nMpuW pacuyeTe MOTepb, TEXHUKO-
3KOHOMMYECKMX nokasatenein COC n 7.0. C NOMOLWbIO MOAENN OCYLLecT-
BAAIOT pacyeT cywectytouein CIC O3C n cocTaBnAT 3Heprob6anaHchbl
npeanpuaTnMA Bo Bcex ypoBHax C3C, n B uenom no O3C.

Ha puc. 2.1 nokasaHa cxema 0606uieHHON C3C NPOMBbILWNEHHOIO
npegnpuatuna (F1M), sknovatowas B cebsa yeTbipe ypoBHa COC npeanpu-
ATUA. DNEKTPUYECKUE CETU MeXAY TeXHONOrnM4yeckum 3fieKTpoobopyno-
BaHMeMm (T30) m pacnpegenutencHoiMy nyHktamu (PIT) cocTaBnsaoT nep-
Bblli ypoBeHb C3C. Btopoii ypoBeHb C3C BkaO4YaeT B cebs ceTu OT
TpaHcopMaTopHbIX noacTaHuuii (TM) go PI. BbICOKOBONbTHbIE Kabesb-
Hble nnHUK (KJI) n uexosble Tl cocTaBngoT TpeTuii ypoBeHb CIC TI1.
UeTBepTbiM ypoBHeEM COC sBASAETCA BHELWHAA CMCTEMA 3/1eKTPOCHabxe-
Hug OO3C, BK/WOYalOLWLAA KakK T[NaBHYK MOHWU3NTENIbHYI0 MOACTaHLUIO
(rAmn) (unm ueHTpanbHYH pacnpefennuTenbHOro MyHKTa), Tak U UHUIO
afekTponepefay L0 CeTeBOW mogcTaHuuu. [ns pacueta 3TUX CeTeil wuc-
nonb3yetcs TpexmepHbiii maccu P(k,j,i), rae: K - onpeaensieT HoMep
TpaHC(hOpPMaTOPHON MOACTAHUUM W BbICOKOBONbTHOW KabenbHOW NUHUMK;
J - Homep PI; /- Homep T3O.

Cucrtema BHEWHErO 3N1eKTpPOCHabXeHNA
rrn
SKU t t SJ2)
Cuctema  BHYTPK3aBOACKOIO
TM-(2)
Cuctema
BHYTPULEXOBOTO
SNGK) S..(2.3)
PTI-(kj) PM-(2,1)
[ 4 E )
3fNeKTpocHabxXeHus
SMiijK)| SU2.2.3)
I »jL- L
1 2 3 1 2 3

TexHonornyeckume ycTaHoBKW

Puc. 2.1. Cxema 0606LLeHHON CUCTEMbI 3/IEKTPOCHA6XEHMSA
06beKTa 3HEOr0CUCTEMBI



Ha puc. 2.2. nokasaHa CTPYKTypHas cxemMa (hopMMpOBaHMA pacyeT-
HbIX AaHHbIX (TEXHONOrMYECKOro pacxofa W noTtepb MOLWLHOCTWU) 3Hepre-
Tnyeckoro 6anaHca O3C. PacuyeT OCYLLeCTBASAETCS MO MEpapXm4yecKoli
cxeme (no ctyneHsm C3C) T.e. cHM3y BBepX. PacueT Harpys3ok un notepb
B anemeHTax C3C ocywecTBiseTcad MHOTOUMK/INYECKUMWU anroputMamu
pacyeta. Kaxablli umukn onpegenset yposeHb C3C. PacyeTHble mapameT-
pbl 3anemeHToB COC BeEpXHEro ypoBHA OMNpefensarTca CyMMUPOBaHWEM
3TUX XKe MapaMeTpPOB HUXXHETO YPOBHS.

W AW TexHonornyeckue W AW
Lexu §
Pacnipeg,
MYHKTbI W, AW
W, AW W. AW W, AW W. AW W. AW W, AW

TexHo/ormyeckue 3neKTpoo6opya0BaHNs

Puc. 2.2. CTpykTypHas cxema hopMUPOBaHNS PacUeTHbIX AaHHbIX 3HEPTO-
6anaHca 06beKTa IHeprocUCTEMBbI.

Takoe noctpoeHue mogenn C3C no3BONAET COXPaHUTb BCE UCXOA-
Hble 1 pacyeTHble MoKasaTenu ANa cosfgaHus 6a3bl gaHHbIX No C3C MM, a
TakXXe MOCTPOUTb 3Hepretuyeckne 6anaHcbl CIC eAMHLIM pacyHeTHbIM
npoLeccom.

2.2. MaTtemMaTnyeckoe onucaHme CUCTEMbl BHYTPULLEXOBOTO
3/1eKTPOCHabXKeHUSA NPOMBbILLIEHHOrO NPeaANpPUATUSA

LlexoBble 3/leKTPUUYECKUE CEeTU ABAAKOTCA KOHLEBbIMU Yy4yacTKaMu
pa3BeTB/IEHHbIX CETe 3HEProcucTeM U Kak 06BLEKTbl MPOEKTUPOBAHUS
NUMeT psj ocobeHHocTel. CxeMa, KOHQUrypauusa 3feKTpUUeckol cetw,
ee KOHCTPYKTUBHOE UCNOSIHEHWUE CBA3aHbl C TPE6OBAHUAMU TEXHONOrMYe-
CKOro npouecca paccmatpmsaemoro uexa [57,160]. MoCKONbKY OfHU U Te
Xe uexa UaM YyCTaHOBKM MOTYT MHOFOKPATHO MCMO/b30BaTbCA Ha Mpef-
npuATUKM, TO B TEXHONOTMWU UX MPOEKTUPOBAHWS LefecoobpasHo npeay-
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cMaTpuBaTb Takue NMPUeMbl, MPU KOTOPbIX NMPOEKTHbIE pewweHus TUNU3n-
poBanuch A4nS rpynn aHanornyHbiX 06bLEKTOB.

OCHOBHYI0O 4acTb MoTpe6bnseMoli 3NeKTPO3HeprunM Ha 0b6bekTax
3HeprocucTeM COCTaBAsAET PacxXof Ha TeXHONOru4yeckue Hyxabl. B Havane
COCTaB/IfIeTCA pacyeTHasa mogenb 4vactu CIC, BkwUalolasa Cetu Heno-
cpeacTeeHHOo nuTalowme T3O. PacyeT NpouM3BOAUTCA MO CTPYKTYPHBLIM
cxemam, NokKasaHHbIM Ha puc. 2.1 n 2.2,

Cucrtema BHYTPULEXOBOTO 3/1EKTPOCHABXKEHMA BKIOYAET B cebs ABe
ctyneHn C3C npeanpuaTusa. INeKTPUYECKUEe CEeTU MexXay TexXHonornye-
CKUM 3nekTpoo6opypgoBaHunem (T30O) n pacnpefenntenbHbIMU NYHKTaMK
(PM) cocTaBnAOT nepBblilt ypoBeHb CIC. BTopoli ypoBeHb C3IC BKAKOYA-
eT B cebs ceTu, OT TpaHCHopMaTOpPHbIX nogctaHumii (TM) go P,

PacueT sHeprob6anaHcos C3C npeanpusTMs HaumHaeTca C onpefge-
NEHNsA TeXHOMOTMYEeCKOro pacxofga mowHoctn T30, no crnegyrouleid gop-
myfe:

Pacxofd aKTUBHOW MOLWHOCTU, KBT:

Pp(U>k)=Pyc(iJ, K) *kiAi,j k) ; (2.1)
Pacxof peakTUBHOW MOLLHOCTU, KBAp:
QcpV’I’k) = RP(Uj,k)tg(p(i,j,k\ (2.2)

Fpe: Pyc- ycTaHOBneHHasa MowHocTb TAO, KBT; ku- Koahpuym-
eHT ncnonb3oBaHua TIO; tgcp - KOIPDOULUMEHT MowHOCTN TIO.

Ana pacyeTta notepb MoWHOCTN Ha KJ1, onpefensdeTca pacyeTHas
MOLLHOCTb Harpysku KJ1. PacueTHasa akTMBHasa MOLHOCTb, KBT:

pPILL ) =PcP(n /1) «*,,(/.%); (2.3)
PacuyeTHaa peakTuMBHasd MOLWHOCTb, KBAp:
Qp.*,UJ>k) = pPK(i>j>k)-tg(p(i,j,ky, (2.4)

PacueTHasa nonHaa MoLWHOCTbL Harpysku Kll, kKBA:

QKO,j, %) = <Irf.JiJK) +QRJij.k),  (25)

roe: km- KO3(P(pUUMEHT MaKCMMyMa Tpynnbl 31eKTPONPUEMHUNKOB,
BKMIOYEHHbIX K PIM - (kj), onpegensetca no ux 3apheKTUBHOMY uuciy
cnegytouiein hopmMynoi:

(Ennng))2
mnam.K)=-T ------------- ; (2-6)

PacueTHbll Tok KJT - (k,j,i), nuTtatowunin T30:

) n-s-u, ’ (27
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7 BBoj M3 6a3bl AaHHbIX
yucno o6opya. 10 PM

Unkn TMN

BBof 13 6a3bl gaH-
HbIX ynucno TI1

Cnennum nuk.n

BBopj u3 6asbl faH-
HbIX ynucna T30

BHYTpPEHHUI UMKnN

BBopa n3 6a3sbl gaH-
HbIX MOLWHOCTL T33O

PacueT o6Lwei
MOLLLHOCTK 060opys.

3aKpbITb BHYT.LMUKN

BBoj B maccuB B
rncumo

BBoa 13 6asbl faH-
HbIX c0S (D)

3aKpbITb Cped, UMK

PacueT athheKTMBHOIO
N3*(K)=S,282 uncna NPUEMHUKOB

Puc. 2.3. AnropuTm BBOAa MCXOAHbIX AaHHbIX BHYTpuLexoBoi C3C
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Puc. 2.4. AnropuTm (DOPMUPOBAHNS PACUETHbIX AaHHbIX BHYTPULIEXOBOIO
3/1EKTOOCHaBXEeHUS

Foe: U3- HomuHanbHoe HanpsikeHue HuxHel ctynedn C3C, kB.
MoTepu akKTUBHOW u peakTuBHON MouwHocTn B KN - (Kj, /):

mK, (.j>) =30 O], K) ROy, K) L., (L,y, J); (2.8)

0, j>K)=3Ip.,, (1,y, N +XO0(r,y, /) /., (I,y, K) (2.9)
Fpe: /- gnvnHa KabenbHbIX IMHUNA, KM.
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AKTWBHas, peakTMBHasa M NOMHasA MOLHOCTbL B Havane KJ1 B HUXKHeN
ctyneHn C3C:

pbl K) ~ Pcp0>M ) + *>i> kY, (2.10)
0,j, k)~ Qp('.J,K) + AQ,, (i.j.k); (2.11)
Sa<.U,k)-tev,j,k)+QI,VJ, k). (2.12)

Cnepgytouias ctyneHb COC BHYTPULEXOBOF0 3/eKTpoOCcHabXxeHUsa
BK/OUaeT B ceb6s KabenbHble nuHuu, nutarowwue PN (Kj). PacuetHas
moutHocTe KJIL - (kj), nutarowaa PN - {kj), onpegensetrca cymmuposa-
Huem mouiHocTen KJI, npucoefMHeHHbIX K jaHHon PI:

AM ) =£EA0>M); (2.13)
& ,(M)=£& .(lU); (2.14)
mS> K) = "PpX 1> K)1+ QIM(>K), (2.15)

rge: imaX- uywncno T30, BkAueHHbIX Ha PT - (Kj).
PacueTHbl it Tok KJT, nutatowmnii PN - (Kj)

1""n’K)-~"~rn~2- (2516)
MoTepn akTUBHOW M peakTuBHOW MowHocTu B KJI - (Kj)
bPKu, K) =3<1\mu, K) mRO(j, K) Mmun, K)-  (2.17)

AQmM(j,K) = 31pbi(j, K) X 0(j,k) /M(j, k). (2.18)
PacueTHast MowHocTb B Havane KJl - (Kj):
PJj,k) =PJj,k) +APKIj,ky, (2.19)
QJJ,K) =0QJj,k)+AQn(j, K- (2.20)
SaU .k)-Ne (j.k) +i&U.k). (2.21)

Ha aTom 3Tane 3akaH4YMBaeTca pacyeT 3HepreTUyeckux 6anaHcoB
BHYTPMLLEXOBOrO 3/1€KTPOCHA0XEeHNS. OBLWMIA TEXHONOrMYECKUIA pacxof
3NeKTPOIHEPTUN NO NPeANpPUATUIO onpefenseTca No Gopmyne:

"rex  SlawxMmx

Z2fcp(kJA 2.22
b|7:1/:1p( (2.22)

O6wue notepu KabenbHbIX NNHUIA Lexa, OMNpefenawTcd no cle-
ayolen popmyne:

Kms nux -Alias 'nesn
bPIk) =£ £ K j)+£ £ £ APw(kj,0; (2.23)
K=17=1 bl 7=1 /=1
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ANTOPUTMbl BBOfa MWCXOAHbLIX AaHHbIX CUCTeMbl BHYTPULLEXOBOTO
3NeKTpPoCcHabXXeHMa MnokasaHbl Ha puc. 2.3. ANropuTM onpefeneHus pac-
YeTHbIX JaHHbIX U MOCTPOEHNA IHEPTETUYECKUX 6ANaHCOB LLeX0BOro 3/ekK-
TPOCHabXeHWs NoKasaHbl Ha puc. 2.4.

2.3. MaTtemaTnyeckoe onucaHme CUCTeEMbl BHYTPU3aBOACKOTO
3/1IeKTpocHab>xeHuns

Pe3ynbTaTbl BHYTPULEXOBOIO 3/1€KTPOCHA6XeHUA 6YAYT UCXOAHBIMU
JaHHbIMW [19 BHYTPU3aBOACKOr0 3/1eKTPOCHabXeHns. Cuctema BHYTpU-
3aBOJICKOTr0 3/M1EeKTPOCHabXXeHns BK/OYaeT B cebsd KabefnbHble CETW, MKU-
Talowmne OTAENbHbIE LEexXa W LexoBble TpaHC(OPMAaTOpHble MNOACTaHLMMK.
Cnepytouien ctyneHbto C3C npeanpuatus O6yayT 3/MeKTPUYECKMe ceTw,
BK/IOYAlOLWNEe BbICOKOBO/IbTHbIE KabeNbHble NNHUMK, NUTAOLWME LEXOBbIE
TpaHchopmaTopHble MoAcTaHUMWM. MOLWHOCTL Harpysku TpaHchopmarto-
poB onpeaenseTcs cymmumpoBaHnem mouiHoctn K - (/,&), npucoegnHeH-
HbIX K 3TOW TI:

N =E(OL)+aNY AY)), (2.24)
M
e ) =£_1wyﬂ)+ne,,(y-*)); (2.25)

smp(k) = ~Pnp{ k f + Qlp(k)- (2.26)

Foe: jmex- ymucno Pl nogkntoyeHHbIX K TTT - (k).
MoTepn aKTUBHOI M peaKTMBHON MOLHOCTM Ha LEX0BbIX TpaHcdop-
martopax:

Snik)

ARG =T pong "R (2.27)
k(k)-ul +i0(k)-SH(k

> () =<Ne “r’ng”)n‘;k)“( )DOH( ) (2.28)

Fpe: APK Uk- noTepy 1 Hanpsa)eHUs KOPOTKOTo 3aMblKaHus; APO,
in - NOTepM M TOK XOMOCTOr0 Xofa TpaHcopmaTopa; M - YMCNO TpaHc-
thopmartopos TTI1.

MouwHocTb KJI B TpeTbeli cTyneHn CIC, nuTarowas uexosbix TI,
onpeaenseTcs CyMMO MOLLHOCTWU Harpy3ku W noTepu MOLLHOCTMW TpaHc-
(hopmaTopoB:

bl k) = PTp(K) + APTP(K); (2.29)
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QJk) = Qmp(k) + AQnp(K); (2.30)
SJk) =JPJIKY +QI(K). (2.31)

PacueTHblii TOK KJ1 B TpeTbeit cTyneHn C3C, nuTalowweil LexoBble
Tr:

232>

MoTepun mouwHocTn KJI B TpeTbeit cTtyneHn CIC, nuTaroLLeli Lexo-
Bble TTI:
APJ*) =3¢/ (*) (2.33)

TM-(k)

fal
PM-M. * |
01 BCY MexaHuyeckuit

uex
S | H H PM-(2,1)
ApMaTypHbIA UeXx
5
dnekTpoLex ABK

Puc. 2.5. CTpykTypa cxema 0606LLLEHHON MOLENTN CUCTEMbI
3NEKTPOCHABXKEHUA 06beKTa 3HEPTOCUCTEMBI

Cneaytouieid ctyneHbto COC 6ypeT cucTemMa BHELWIHErO 3/1EKTPO-
CHabXeHUs npeanpuaTusA, BKAoYatowas J1I9M mexay nofgcTaHumii aHep-
rocUCTeMbl U NPeANpUATUEM, a TakXKe rNaBHON MOHU3UTENbHOW MoACTaH-
umen (unn pacnpefennTe/ibHbIM MNYHKTOM) NPeLNPUATUSA.

MowHocTb Harpy3ku MM (uan TPM)
NExE(ap) HAN)): (2.34)
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Qo Epg&.(*)m&-(*)); (2.35)

Soad (k) = "JPoaui + Quullf > (2.36)
Fpe: kmex- yncno TI uny BbICOKOBOMLTHbLIX KJI Ha npeanpuatuu.

MoTepn aKTUBHOW M PeaKTMBHOMW MOLWHOCTK B TpaHCopMaTopax
rmn:
/

—eonp I Vv
Arp=n \AP' A.l
_ urul L.s.
= ooeshn 100
MouwHocTb /131, nutatowein MMIT (uam FPM), onpegensercs cym-
MOW MOLLHOCTW Harpysku npeinpuaTva M NOTEPU MOLLHOCTU TpaHcdop-
maTtopos [TIIT:

+#PK) (2.37)

(2.38)

P. Pup +&PTp (2.39)
Qm« Qp+ AQy (2.40)
$m,, - \b j +Q, (2.41)
PacuyeTHbIl TOK J13MM
= 2.42
n-fi-u/ ( )
MoTepn mowHoOCTK JIDT, nuTatoLUime NpeanpuaTus:
AN=3 (2.43)

Takoe nocTpoeHue CTpyKTypbl Mogenu CI3C no3Bofser co3faTb
Tabnuubl sHeprob6anaHcosB No KabenbHbIM NUHUAM W TpaHCHOPMATOPHbLIM
NOLCTaAHLUMAM NPEeLNnpUATUS.
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Puc. 2.6. CxeMa ans pacyeTa aHeprobasaHca no uexam npegnpusaTus
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Ona co3gaHua Tabnuubl AaHHbIX NO LexaM, CnefyrT AOMNOMHUTENbHbIe
npeo6pasoBaHNsA pacyeToB BHYTPWU3ABOACKOro 3nekTpocHabxeHus. Cos-
faHue Tabnuubl JaHHbIX MO LexaM pacCMOTPUM Ha MpuUMepe CXeMbl, NOKa-
3aHHOI Ha puc.2.5. 34ecb YMCIo TpaHCHOPMaTOPHbIX MOACTAHLUMIA He CO-
OTBETCTBYET YMUCNY LEeXOB NPesnpuUATUS.

OHeprobanaHcbl MO Lexam CTPOATCA MepepacrnpefeneHMeM pacxo-
0B 3N1EKTPO3HEPrUM TpaHCHOPMATOPHbLIX MOACTaHUMIA pa3paboTaHHbIM
anropuTMom no uexam (puc. 2.7). Npu 3TOM 3a4aeTca rpaHnUYHoe 3Hauye-
HWe Hymepauumn pacnpefefinTe/ibHbIX WWUTOB U NOACTAHUMWIA, HAXO4ALWUX-
CSl B LaHHOMY LieXY.

TexHONOrnvecknii pacxof 3neKTPOIHEPTUN OTLENbHOrO Lexa onpe-
fensetcsa no cnegytoulei hopmyne:

Anmx o \mix

= (2.44)

Amin Join

Fae: n - MOPAAKOBbLIA HOMEP LEXA; KTaX U Kl -MaKCUMasbHbI 1
MUHUMaNbHbIA Homep TI1, HaxogdAwimMeca B AaHHOM uexy; Jmex U Jmm -
MaKCMMasbHbIii U MUHUMaNbHLIA HoMep PLL, HaxogAwwmxcs Ha T ¢ Hy-
Mepauuein B npefenax KTax M KTT.

N3 puc. 2.6. BUAHO, 4TO LiexoBble TI1 HEOAHO3HAYHO pacnpepensrT-
ca Mo uexam npegnpuaTus. HekoTopble Lexa UMeeT Heckonbko TI1 (Ap-
MaTypHbIA Lex), HeEKOoTopble oTAenbHble T (MexaHUYecKunii Lex) n HeKo-
Topble Lexa nuTtatoTcsd oT TI gpyrux uexoB (ABK, dnekTpouex).

MoaTomy, 6a3bl faHHbLIX NO LexaM HOpMUPYITCA NO fJaHHbLIM BTOPO-
ro yposHs C3C, T.e. no gaHHbIM PI1. Hanpumep, TexXHONOrM4eckuii pac-
X0f, 3MeKTPO3HepPruyM apmaTypHOro Lexa onpejensercs no cregyoulei

(hopmye:

", .(D 'tt'V C M ; (2.45)
bl J1l

MexaHWYecKMin Lex nuTaeTca OT oTaenbHoro TI1-3. T[Moatomy,
TEXHOMOMMYECKNIA pacxof 3NeKTPOIHEPrun MexaHUyeckoro uexa oyget
paBHbIM noTpebnsemoit MowHocT TM - 3. T.e. onpefenserca CyMMOl
mouiHocTel Bcex P atoro TI:

= (2.46)

*=3 jm1
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Puc. 2.7 Anroputm (hopMUpPOBaHWUA PacyeTHbIX faHHbIX MO Lexam
npeanpnAaATNA

AnekTpouex, 6etoHocmecuTenbHbIA y3en (BCY) n agMUHUCTPaTUB-

HblA Kopnyc (ABK) nutatoTtca oT obwein TM-4. Hanpumep, NnuTaHne aTux

LuexoB ocyuiectsngetrca oT Tl - 4 B cnegyrolwemMm nopagke. 3eKTpoLex
nutaetca ot Pl c nopagkosbim HoMepoM oT 140 3, BCY o1 4 fo 8 u AbBK
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oT 9 po 10. Mpu 3TOM pacxof 3/MeKTPO3Heprum onpegenserca no cre-
AyOLWmnM opmynam:
Mo anekTpouexy:

It = L« o N 2.47
I;___l4>p1 « ( )
Mo bCY
(2.48)
K=4 Jm4
Mo ABK
4 10
ap.<5) =1, £, %> ]l (2.49)

MpefnoXeHHbI anropuTM pacyeta NO3BONAET MOCTPOUTL 3Heproba-
NnaHc npeanpuATus ¢ N60A KoHuUrypaumeid BHYTPU3ABOLCKOW CXEMbI
anekTpocHabxeHuns. Co3faetca HoBasa Tabnuua sHeprobanaHca Mo Lexam
npegnpmATAA, NO3BONAIOLWLAA CTPYKTYPMUPOBATb PaCcXof 3M1eKTPO3HEepPruu B
COOTBETCTBMU C TabnuuaMy 3IHepreTMYecKoro nacnopta W onpefenuTb
yAenbHble pacxofbl N0 BUAAM BbiNyCKaeMoW NPOLYKLUUN.

Takoe NOCTPOEHMe CTPYKTYpbl MOAENN MO3BOJsSeT CO34aTb efUHYI0
Tabnuuy 6a3bl JaHHbIX MO NPeanpuUATUIO, a TakXe NPOoBOAMTbL aBTOMaTu-
3MPOBaHHbIA pacyeT 3HepreTnyecknx 6anaHcoB Mo KabeflbHbIM NUHUAM,
TpaHC(OPMATOPHLIM MOACTAHUMAM, MO LexaM U B LenoM no npegnpu-
ATUIO.

2.4. O606U,eHHaa Mofesib CUCTEMbI 3/1EKTPOCHabXXeHUSA
NPOMbILWNEHHOTO NPeanpPuUATUS

Co3gaHne yHMBEpCaNbHO CUCTEMbl YNpaBfieHUA CUCTEMON 3nek-
TPOCHabXeHUs, KoTopas moraa 6bl HaWTU MPUMEHEHWEe Ha N 6oM Kpyn-
HOM NpeAnpuATAN HE3aBMCUMO OT XapaKTepa MPOW3BOACTBA, MOXHO pac-
cMaTpuBaTb KaK NepBblil War K CO34aHNI0 UHTErPUPOBAHHOW aBTOMaTM3N-
POBAaHHON CUCTeMbl YynpaBneHWs, O0ObeAUHANOLWEA HenocpeacTBEHHOE
ynpaBneHne 3MeKTPOCHabGXeHNEM C yMpaBAeHWEM 3HEProXo3siNCcTBOM,
TEXHONOrMel MPOU3BOACTBA U agMUHUCTPATUBHO-X03ANCTBEHHbIMMW BOM-
pocamu. Komnnekc ynpaBnstolWmMX BblMUCAUTENBHbBIX MalWWH creayeT uc-
nonb30BaTb ANS peleHns 3afad ONTMManbHOro ynpaBneHns Npou3BoOACT-
BOM C YY4ETOM BCEX CTOPOH AeATeNbHOCTW NpegnpuaTus.

CospgaHue o606weHHol mogenn COC O3C no3BonseT cMogennpo-
BaTb Pa3NNyHble PeXuUMmbl 31eKTPONoTpPe6aeHMs 06bekTa 3HEPrOCUCTEM,
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onpefennTb Hambonee 3Heproa)eKTUBHOE MNPOU3BOACTBO MNPOAYKLMMK,
3 PeKTMBHOE ynpaB/feHNne 3HEepProxo3siicTBOM MNPOU3BOACTBEHHOIO 06b-
eKTa, a TakxXe onpegensieT NpeAnocbiIKU K CO34aHNK0 MHTErpUpOBaHHON
aBTOMaTU3NPOBAHHOW CUCTEMbl YNpPaBNeHUS IHEProX03aMCTBOM Npeanpu-
ATUA HAa OCHOBE aHANUTUYECKUX AaHHbIX.

O606uaa ypaBHEHUA maTeMaTuyeckoin mogenm C3C Bcex CTyneHeil,
nonyymm o0606LLEHHYI0O MOAEeNb CUCTEMbl 3NEKTPOCHabXeHns 06bekTa
aHeprocuctem. MaTemaTunuyeckas Mogenb nepBoii cTyneHn CIC 6ygeT
npeAcTaBfieHa B CNeAyoLLEM BUJE:

= Pyc0J>k) " ku(I>j>k)

Qp = Pw (/,j,k)- tg (p(i, j, k)
Pp.*(iJ>k) - Pcp(id k)* k.u(j>k)
Qp.u,0J>k) = ppKVI>k)-tg<p(i9j, k)

Sp.*0J>k) = VPpx4 Jk)‘fQ (/’j\k) (251)

APM(/,j, k) =3 1pka(/,j,k) *RO(i,j,k)'L 0>j,k)
WK{iJ,k) a Pp(/,j k) T+ AP* (/,./,*)e*

Ha aTom 3Tane pacyeTa 3HEpPreTMyeckux 6anaHcoB NpeanpusaTUs on-
peAensieTcs TeXHONOTMYECKNIA pacxon 3/1eKTPO3IHEPTUN HA NPON3BOAUMYHO
NPoAYKLMIO, a TaKXKe NoTepy NMpu nepegaye 3NeKTPOIHEPTUN HA TEXHONO-
rmyeckoe 060pyzAoBaHMe. Y CTaHABNMBAETCA TEXHONOTMYECKNIA YaeNbHblIl
Pacxof 3N1eKTPO3IHEPTMN Ha eAVHULY MPOAYKLUNN.

Ha cnegytouiem aTane onpeaensieTcs pacxof 31eKTPOIHepruu no
pacnpefenuTeNnbHbIM MyHKTaM, BK/OYas TeXHONMOTMYeckue, BCMOMOra-
TeNlbHbl€, COBCTBEHHbIE U XO3AICTBEHHbIE HYX/bI.

SPMU. k) = Jp;MU.K) + QIMU, k)
(2.52)

APAj, k) =3-1gaU,k)- ROU,k)-1,,(j,k)
Arm(YLD) = 4>i10-1)-r
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Mofenb BHYTPWU3aBOACKON CUCTEMbI 3/1EKTPOCHAGXEHNUS NpeacTas-
NieHa B cneaylolem Buge:

\ HT\ /
p,, (k) =Prmp(k) +APTP(K) (2.53)
QR JV =Qimp(k) +AQnmp(k)
Sedk) =(pIXb) +Q],Jk)

APIK) =3 -C (K)- RO(*)*/,,(*)
AWa (k) = AP,,(k)-r

O6LW Wil pacxop aNeKTPOIHEPTUN Ha NPeANPUATAN onpegenseTcs no
cnegyrowum gopmynam:

(2.54)

A=1

(2.55)

(2.56)

2.5. MaTemaTnyeckas Mogesnb 3Hepro6anaHca NPOMbILINIEHHOTO
NnpeanpuATUA

Ha ocHoBe nofy4YyeHHON MmaTemaTuyeckoir mogenn CIC o6bekTa
3HEepProcuUcTeEMbl COCTaB/sgseM MaTeMaTU4ecKoe onucaHue 3nekTpobanaHca
no Bcem ctyneHsm C3C npegnpuatua. Ero cTpykTypHas cxema 6blna ga-
Ha Ha puc. 2.2. Onpegensem mateMaTU4yeckoe OnmcaHme COCTaBAAKLLLUX
(anemeHTOB) 3HeprobanaHca npegnpuaTua no ctyneHam C3C.
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TexHOMOrMYecKnin pacxof afeKTpoaHepruu onpegensetca no gop-
myne (2.12):

~ =K f£|I"M > * . 2.57
P~ =4FLoW > 0N (*. 10 (2.57)

MoTepn mowHocTh B KJ1 Ha /-ypoBHe CIC npeanpuaTus, ¢ yyeTom
ypaBHeHu (2.12) n (2.13), onpefensrTca no cieayroLwein popmyne:

Q.
x",(1,y.K)-1jj.J, K),
58)
Fpe: NTUKUKk,j,i) - noTepn HanpsxxeHnsa B KIT Ha /- ypoBHe C3C,
onpefensaTCca No cnefyoLein gpopmyne:

KLY ,0=2iS  JORCRIY) ) Neese0/ 4
+ (*> O'W/S)'**O:Ol YOm Q‘Ky)°/(£y,/)/l/3 (259)

fe=l y=1 /=1
Motepn mowHocTn B KJI Hay-ypoBHe COC npeanpuaTus, ¢ y4eTom
ypaBHeHU (2.12) n (2.13), onpeaenstoTca No cnefytolleii hopmyne:

(2.60)
MoTepy MOLHOCTM B TpaHC(hopMaTopax LLeXoBblX NOACTaHLMIA on-
peaensTca No cneayloLlein popmyne:

FBano-. YYNOY, 0 1)) ikl
KM-T - «No>

(2.61)
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i\ MoTepun B TpaHcthopmaTopax MMM
Y MoTepun B KJI Ha ~-ypoBHe C3C
K\ "M~ oTepun B TpaHchopmaTopax LTI
n MoTepn B KJ1 Ha}-ypoBHe C3C

MoTtepu B KJI Ha /-ypoBHe C3C

TexXHOMOTMYECKNIA pacxos 3/1eKTPo3Hep-
rmu
Puc. 2.8. CTpyKTypa aHeprobanaHca npeanpuata no ctyneHsm C3C.

MoTepu mowHocTn B KJ1 Ha/-ypoBHe COC npeanpusaTus, ¢ y4eTom
ypaBHeHM (2.12) n (2.13) onpepgenseTcsa no cnegytowen dhopmyne:

> 11
t U J,0K (k,j, )M, i)f +y ¥y Ne y,/)klt(ky, i)-kMk,j) mgtfk,y)):
pjk)=T~L
« (C,-0y3N92
xRvikyiJk)

(2.62)

MoTepn mowHOCTKN B TpaHchopmartopax MM ycTaHaBnMBaem no
cnegytouleit hopmyne:
\2

L. =n AP. "™ +[Pn (2.63)

Cymmupys aTu cocTaBnswoowme, noayynm obuiee maTemMaTuyeckoe
onucaHue sHepro6anaHca npeanpuaTUA:
(i il
WM k1 Jim

fym jiym w kjjM +YY(P(kj.)k. (ki) K(kj)-1gp(kj)f

+n(9) BP(K\ AkyziK)
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bl,* (tr AiI1y))J

y (Pré w0 ft 0KkSK,j)F+ Ne.Y.0afe(*.Y.0 M (5Y)etec?Kry,0);
I/, -ACl(Ary, )2

(LY. %), 0.5 ) +y:‘(=11 v oJOmu(>Y. )
(2.64)

B npunoxeHun MN~1 nokaszaHa CTPyKTypHaa cxema /15 COCTaB/NeHUs
nporpaMmmMbl pacyeTta sHeprobanaHcoB npeAnpuaTua. B npunoxeHun M-2
fJaHa cxema 3HeprobanaHca npeanpuAaTWA ANS COCTaBfeHUA Tabnuubl
3HeprobanaHca v AN BM3yasbHOro NporpaMMupoBaHus. B npunoxeHuu
[T-3 - nacnopTt anropuTMm AN COCTaB/eHUS MporpaMmMbl pacyera IHepro-
6anaHcoB npegnpuaATUS.

Pe3ynbTaTbl pacYeTOB BbIBOAATCA B 06U Y0 Tabnuuy B BUAE 3HEProO-
GanaHca NpeanpuATKSA, a TaKXXe TpeX OTAeNbHbIX Tabnuy, «3neKTpuyeckume
Harpysku», «TpaHchopmatopbl» U «KabenbHble NTMHUN». B npunoxeHue
M-1 nokasaHbl obwas Tabnuua (nacnopT anropmTM) NPOrpaMmbl, CXembl
(hOpMMPOBAHNA PaCUETHbIX faHHbIX TabAuLbl.

Takoe MOCTpoeHue matemaTumuyeckoi mogenun COC MM nossonser
COXpPaHUTL BCe UCXOAHbIE W pacyeTHble faHHble, a TakXKe co3faTb 6asbl
fJaHHbIXx no COC npeanpuAaATMA M MPOU3BECTU COPTUPOBKY AaHHbLIX MO
pasnnyHbIM KpuTepuam. Hanpumep, TeXHONOTMYECKUIA pacxos MOLHOCTK
no nNpegnpuaTuio:

Aax./uaxy »*

pma=y y y PJkJ'A (2.65)

/bl 71 »1
obuime noTepy NPeanpusaTAS MOXHO Y3HaTb MO crneayollein hopmy-

ne:
Lo
APTW ~ APTprT+ AP+ £ iAPmpi®) + APki(*)) +
K=1
ML Nypax ATHX FINMHX Y H\ (2 .6u)

+1 1 AP»(*>j)+L L £ AP~(*.bO0;
*=1 y=1 *=1 7=1 |71

K.n.a. C3C npeanpuatvua B nepefayde 3NeKTPO3IHEPTUN BHYTpU3a-
BOACKUM CeTAM.
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K=\ Jm| /=1 A=L >=| /=1 y=1 bil =1

(2.67)

TexHOMOrMUYECKNI yieNbHbIA PacX0/f 3NeKTPOIHEPTUN Ha efUHULYY
NPOAYKLMNU:
M A
SSEvm.u.o
\Y M M .
T ' (2.68)

yoc

roe: Muwc- 4acoBoli BbINYCK NPOAYKLMMU MO NPEANPUATUIO.



FMABA 3. ABTOMATUN3NPOBAHHAA CUCTEMA
MPOEKTUPOBAHMA PALLMOHANBHOW CXEMBbI
SQNEKTPOCHABXEHWA MPOMbBIWLWNIEHHOIO
NMPEAMPUNATNA

3.1. MpuHUMN NOCTPOEHNSA PaLNOHANIbHOW CUCTEMbI
3/1eKTPOCHABXEHNS NPOMbILINEHHOTO NPeANPUATUSA

B aHepretuyeckux obcnegoBaHnsx adgekTuBHocTb COC onpeaens-
eTCs CpaBHEHMeM cylecTByloWel n paynoHanbHol cxem 3C 06bLEKTOB
aHeprocucTtemM. B KayecTBe paunoHanbHON cxembl OC NPUHMMAETCA CXeMa
C HaUNyyLWMMN TEXHUKO-3KOHOMWYECKUMW MOKasaTensamu, Kotopas Joc-
TWraeTcs  onTuMmM3auumeld  napameTpoB cxembl 3C  npeanpuaTus
[58,65,104]. OnTummsaumns CIC NpOMbILWAEHHbIX NPeANpUATUiA TpebyeT
pacCMOTPEHUA MHOXeCcTBa BapvaHTOB C ThiCAYAMMW WCXOLHbIX [LaHHbIX.
Co3faHne aBTOMaTU3MPOBAHHbLIX CUCTEM [AaCT BO3MOXXHOCTb CYLLECTBEH-
HO MOBbLICUTb KayecTBO MpoekTMpoBaHusa [58,76,104,153]. MpumeHeHune
3BM no3BonMT NpoaHanM3MpoBaTb B CXATble CPOKM NMPU OrpaHUYEHHbIX
pa3Hoo6pa3HbIX Harpyskax u Ana KaxAoro sapmaHTta nonyyuTb 40OCTOBeEp-
Hble pa3BepHyTble TEXHUKO-3KOHOMWYECKWNE faHHble B 00beme, He focC-
TYMHOM NpU Py4YHOM pacyeTe JaxKe 04HOro BapuaHTa.

CoBpeMeHHble MNepcoHasbHble KOMMIOTEPbl MO3BOAT UCMNOMb30-
BaTb 00nee TOYHble WM NOAPO6GHbIE MATeMATUUYeCcKUe MOJENN, OTKPbIBas
HOBble BO3MOXHOCTW B MPUMEHEHWUN TEOPeTUYEeCKMX pa3paboToK. 3Aech
nepeBooYepesHbIMY 3aflayaMn ABAAKOTCA CO3f4aHMe MaTeMaTUYeckux Mo-
feneil 3NemMeHTOB pacnpefennTeNbHOW CeTU KaK OCHOBbI ONTMMU3AL MK
NPoOeKTMpPOBaHUsA, pa3paboTka MPOCTbIX anropuTMOB, OMUCbIBAKOLWNX OT-
fLenbHble 3aTanbl npoekTupoBaHua C3C wu Becb npouecc B uenom. lMpwu
npoektuposaHnn CIC TN npeavaABNAOTCA Cnefyroline OCHOBHble Tpe-
60BaHNA: HA[EXHOCTb, 93KOHOMWYHOCTb, TFMOKOCTb, Mo3Bonstowas 6e3
CYLLECTBEHHbIX U3MEHeHU cxembl 0becneymBaTb NUTaHWe YyCTaHOBOK, a
TakKxXe TpebyemMble MOKa3aTeNM KauyecTBa 3/1eKTPO3IHEPruu.

Mpn aBTOMaTU3MpoBaHHOM npoekTupoBaHUn C3C O3C npoekTn-
POBLLMKMA OCHOBbLIBAOTCA Ha CAeAYHLWUX 06WMX NPUHLMUNAX NPOEKTUPO-
BaHua [153]:

1 MpuHunn rnybokoro BBOAA BbLICOKOIO HaMpsXeHWs, B MaKcu-
ManbHOM MPUGAMXKEHUW BbICLLIETO HaNpPsXXeHWS K 3NeKTPOYCTaHOBKaM C
MUHUMaNbHbIM KOJIMYECTBOM TpaHchopmaLunu.
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2. TMpvHUKN feueHTpanusaunuy npuéma n pacnpepeneHus 31eKTpo-
3Hepruu, 3aknyaroumiics B 4pobaeHMn nNogcTaHUni.

3. MpuHUMN TNy60KOro CeKUMOHUpPOBaHWUSA Bcex 3BeHbeB CIC, oT
MMM 8o c6OPHbBIX WWH HU3KOTO HaMpsXeHUs.

4. TlpMHUMN OTKasa OT «XO/NOAHOro» pesepBa, BCE 3/IEMEHTLI CUC-
TemMbl LO/KHbI HECTU MOCTOAHHYIO Harpysky.

5. MpuHunn pasgenbHo paboTbl NMHWIA W TpaHCHOPMATOPOB,
obecneynBarOLW Ml CHMKEHME TOKOB KOPOTKOMO 3aMblKaHMA.

Puc.3. 1. OcHOBHbIe 3Tanbl NpoekTuposaHus COC

B camom o6uiem Buge npouecc npoektupoBaHus CIC MOXeT 6bITb
npeAcTaB/ieH COCTOALLMM M3 YETbIPEX OCHOBHbIX 3TANOB:

* [OCTaHOBKa 3ajaynM uanM TakK HasblBaemble «BHELIHee MPOEeKTUpo-
BaHMe» - OnpejeneHve CBOWCTB U XapaKTepuUcTuK OYyAyLLeid cucTembl,
OPMEHTUPOBOYHAA OLEHKA CTOMMOCTU MPOEKTUPOBAHWUSA, MPOU3BOACTBA U
aKcnayatauum 6ygyuiein cuctemsl;

* CWUHTE3 NpoekTa, B CYWHOCTU - (hOPMUPOBaHWE BapuaHTOB CUC-
TeMbl U3 OTAENbHbIX 3N1EMEHTOB;

* aHanu3 BapuvaHTOB, Ha 3TOM 3Tane MPOW3BOAUTCA OKOHYaTesb-
Hbll pacyeT BCEX CMHTE3MPOBAHHbIX 3/IEMEHTOB CUCTEMBI;

* BbIOOp Hamnyyllero sapnaHTa no ofAHoMy (rfnaBHOMY) KpUTEPUIO.

YKazaHHaa Ha puc. 3.1. obpaTHas cBA3b Mexnay 6s1okamu 3 1 2 o3Ha-
YaeT, YTO B MPOLECCe aHanM3a BapMaHTOB BO3MOXHO MOSABNEHME (CUHTE3)
HOBOTrO BapuaHTa, KOTOPbI/A TakXe MOANEXMUT pacyeTy.

B Havane onpegensalTca UenM W 3afavynm nNpoekTuposaHuA. B npo-
Lecce NPOEKTUPOBaHUA LENAMU MOTYT ObiTb: CHUXEHWE HadalbHbIX Ka-
NMUTafibHbIX 3aTpart, CTOMMOCTW 3KChayaTauum wunm 06CNy>XuBaHud, no-
BbllLleHMe HafgexHocTu COC M yalle BCEro - CHMXKeHWe NpUBeLeHHbIX
pacyeTHbIX 3aTpar. [ns NpUHATUS HEKOTOPbIX PEeLeHWi MCNnonb3yeTtcs
Teopua onTummsayun. ONTUMU3aLmMs - 3TO NPOLECC onpefeneHns 3Haye-
HUIA perynnpyembix napaMmeTpoB, NPMBOAALLMX K IKCTPeMaibHOMY 3Haue-
HMIO ONTMMM3MPYyeMOro napameTpa [78,117, 118].

3afiaya onTUMM3aLMU MOXET BbITb NpPeLCTaB/NeHa B BUJE

min/0). (3.1)
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Ioe: f(x) - Hambonee BaXKHbI/i nNapaMeTp M3 BbIXOAOB CUCTEMbI; X -
He3aBMCUMbIE NMepeMeHHbIe, S - MHOXECTBO, NpeAcTaBnstoLee 061acTb MX
BO3MOXXHOI0 M3MEHEHMSI.

LleneBas ¢yHKUMA MOXeT 6bITb 3ajaHa MO0 anropuTMmUYecKku, npu
KOTOpPOI onTUMM3aumnsa 4ocTuraeTcs MeToaom nepebopa BapuaHTOB M Bbl-
60pa Hamnyulwero “3 HWX NO 3apaHee U3BECTHOMY KpUTEpUto, LM60 aHa-
ANTUYECKW, B KOTOPOM ONTMMU3ALMUS LOCTUraeTcsl HaxOXAEHWEM YC/OB-
HOro 3KCTpeMyma LefieBoi PyHKUMU. BO3MOXEH MPOMEXYTOUHbIA NyTh,
coyeTaHMem 060Mx MeTo4oB onTumusaumm CIC. Mpu aToMm npegsapu-
TeNbHO C MOMOLLbIO ONTUMU3MPYIOLWEA Mogenn cnepyeT BblbpaTb AN
CpaBHEHMS NULWb BapuaHTbl, Haxogawmnecs B6AU3M ONTUMaNbHOMO pelle-
Hus. 3aTeM, NpUMeHSs MeTogd nepe6opa BapuMaHTOB, TWATeNbHO CPaBHUTH
MX U OKOHYaTeNbHO BbiGpaTh OAWH.

[ns peweHuns 3agay onTUMM3aLum B HacToOsLee BPeMS LINPOKO MC-
Nonb3ylTCA Hanboee NPOCTbie U LOCTATOYHO NOMIHO pa3paboTaHHble Me-
TOAbl /IMHEAHOTO W HeNMHeNHOro nporpamMupoBaHusa [78]. MHorue u3
3afay 3/1eKTPOCHA6XeHUsA ¢ JOCTAaTOUYHO Masiol AN NPaKTUKW CTENEeHbio
MOrPeLHOCT MOTYT ObiTb NPUBEAEHbI K IMHEAHbBIM.

CyLLHOCTb 3TOr0 MeTofa 3aK/i4aeTca B HaX0XAEHUW 3KCTpemasnb-
HOr0 3HAaYeHUS NMHENHOW (MU HENUHERHON) DYHKLMN MHOTUX NEepemMeH-
HbIX, YAOBNETBOPSAIOL[MX HEKOTOPbIM OFpPaHWYEHWAM, KOTOpble MOTyT
ObiTb 3afiaHbl NMHEAHbIMW YpPaBHEHUSMWU, NINHEWHBIMW HepaBeHCTBaMM
U TeM W PYTUM OQHOBPeMEHHO. KpoMe NMHEHOro, pasinyarT Takxke
HeNMHEeHOe, BbIMYK/0€ U AUHAMUYECKOe MporpaMMupoBaHue.

O6wan 3afavya /MHEWHOro nporpaMmupoBaHusa dopmynupyertca
cnegyrowmm obpasom. TpebyeTcs HalTU MUHMMaNbHOE (MM MaKCMManb-
HOe) 3HayYeHune PYHKLNK:

y = cxXj + c2X2 + ¢X3 + *ee+ CKXK (3.2)

Mpu cobnogeHMN OrpaHUYEeHUin, ONMUCbIBAEMbIX CUCTEMOI NWHEN-
HbIX HEPaBEHCTB,

anxl+ afX2+ g133+ eee+ afkxk <bf;
c1r 2202 weaaes e _ags (3.3)
FXPK] + DAY 4 FFERF 4 W ok

MpakTUYeckKn 3Ty 3afjayvy BCErfa MOXHO MPMBECTM K TakOMy BuUmy,
KOrfa Hen3BeCTHbIe X, HeOTpuLaTeNbHbI, T.€.

X;<0, /=1, 2, eo* 'k
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Hanbonee NpocTbiM fABASETCA rpagMyecKuini MeTof pelleHns 3agad
NUHEWHOro NPOrpaMMmMpoBaHmnsA, HO OH He NPUMEHUM, KOrja 4Yncno nepe-
MeHHbIX 0o0nee ABYX-TpeX. Mccnefys orpaHuyeHus rpaguyecku, onpege-
nsem 061acTb M3MEHEHWS HEe3aBUCUMbIX MEPEMEHHbLIX, B KOTOPOM OXM-
faemblil apekT 6yfeT NONOXUTENbHBLIM M Nojy4vyaem 061acTb LOMYCTU-
MblX pelweHuii. 1o rpaHUYHbIM 3HAYEHUSIM 3TUX NepeMeHHbIX nocneno-
BaTe/IbHO ONpejenatnTca MakCUMYMbI.

Bo MHOrux nocrtaHoBKax 3afayn Ha pacnpefeneHve 3n1eKTPUYecKo
3HEPrUM 4acTo NPUXOAAT K HEIMHEAHbIM LeneBbiM QYHKLMAM WM K OF-
paHUYeHUs M, UAN K TOMY U Apyromy BMecTe. 3afaya onTUManbHOro pac-
npegeneHns peakTUBHON MOLWHOCTU B 3agaHHOW CIOC MOXET CAyXWTb
TUMUYHBIM MPUMEPOM, TaK Kak B 3TOM C/ly4ae MoTepu aKTUBHOW MOLLHO-
CTW, a CNnejoBaTeflbHO W CTOMMOCTb MOTEPb 3JHEPrUM SBNAAOTCA KBajpa-
TUYHOW (yHKUMed Toka. Mpu 6OMbLIOM KOAUYECTBE CUHXPOHHBLIX 3MeK-
TpofBuraTeneii Ha NPOMbILLIEHHOM MPeANPUATAN HEOOXOAMMO MPaBMb-
HO HasHauyaTb 3arpy3Ky 3aTWX fABuratefieli peakTUBHON MOLLHOCTbIO C Le-
Nbl0 NOMYYUTb HAUBbLITOAHENLINE PeXWUMbl pacrnpefefieHUs peakTUBHbIX
MOLLHOCTEN 1 Hanps)XeHUs B 3N1eKTPUYECKON ceTu. HecmoTpsa Ha To, 4TO
HepaspbiBHAsA CBA3b MEXAY pPeXumaMy HanpsH>KeHWs U peakTUBHON MoL-
HocTu B COC coBepLllIeHHO OYeBUAHA, B TEOPUM U Ha NPaKTUKe ONTUMM3a-
LMK 3TUX PEXMMOB NPOM3BOAAT pa3feslbHO. ITO 06bACHAETCA OTCYTCTBU-
eM MeTOAUKU pacyeTa ONTUMaJIbHbIX PEXMUMOB HaMpsXXeHUs COBMECTHO C
pexxuMamm peakTUBHOW MOLLHOCTMW, 415 COBPEMEHHbIX JOCTATOYHO C/I0X-
HbiXx C3C.

3afayy oNnTUMM3aLMM AO/MKHbI PELaTbCA C TOYKM 3PEHUA CUCTEMHO-
ro nogxoga. MNMpu 3TomM BbIGOP paLMOHaNbHLIX PEXUMOB PaboTbl BCEro
npeanpuaTUS Heo6X0AMMO MPOU3BOAUTL, OLEHMBAA IKOHOMMYECKYH 3(-
(heKTUBHOCTb paboThl Bcero npeanpuatvs B uenom [112]. CucTeMHbIR
NoOAXOA NMPU peleHnn ONTMMU3ALMOHHBIX 3adady npejnonaraeT ynpase-
HWe KauyecTBOM 3/IEKTPO3HEPrumn, HanpasieHHbIM Ha YMeHbLUeHue ee no-
Tepb B C3C, a TakXKe Ha NOBbILWEHNE NPON3BOAUTENBHOCT MEXAHW3MOB U
KayecTBa BblIMyCKaemMoin NpoayKumum.

TeXHUKO-3KOHOMWYECKMNIA aHa/n3 Ha OCHOBe CPaBHEHUS YAeflbHbIX
NMPUBEAEHHbIX 3aTpaT He ABMAETCA MCYepnblBaloLW MM, NOCKObKY He yuu-
TbIBaeT CYLLECTBEHHble KAa4yeCTBEHHble OT/IMYUA  3/1EKTPOYCTaHOBOK
[111,118]. Mo pecypcHOi1 06ecne4YeHHOCTH, NO XapaKTepy BO34eACTBUS Ha
OKpyXatlLly cpefy, N0 TEXHUYECKUM BO3MOXHOCTAM 3/IeKTPOYCTaHOB-
KW CYLL,ECTBEHHO OTMYalOTCA Mexay co60i. [aTb 3KOHOMUYECKYH OLEH-
KY 3TUX U ApYTUX BaXHENLNX KayeCTBEHHbIX 0CO6EHHOCTEl YacTo npak-
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TUYECKW HEeBO3MOXHO. OfHWM K3 MEeTOA0B, NO3BONANOLWMX NPEOLONETh
3T TPYAHOCTW, HABNAETCA METOL MHOTOKPUTEPUTEPUANbHOIO aHanusa,
CYLLHOCTb KOTOPOro COCTOUT B OLLEHKe KOMIMJIEKCHOT0 nokasatens agpdek-
TuBHOCTK [108,112].

CucTeMbl 3/IEKTPO3HEPTeTUKN ABMAKOTCA CTOJIb  CMOXHLIMU 06bEK-
TamMW, 4TO B Lie/IOM psAfe CnyyaeB pelleHue o Bblbope ONTUMaNbHOro Ba-
praHTa UX CTPYKTYPbl UAN Hanpas/eHWUs pa3BUTMUA He MOXET BbiTb caena-
HO Ha OCHOBe KaKoro-nu6o O4HOro MokasaTens: 3arpar, NpubbIAn KMaun
peHTabenbHocTU. OYEHb YacTo NPUXOAUTCA MPUHMUMATbL PeLleHue c yye-
TOM JOCTUXXEHUS pasfnyYHbIX, MHOTAa faXxe NPOTUBOPeYnBLIX Leneid. Mpu
3TOM CTeneHb AOCTUXEHUS KaXKAOW Lenn XapaKTepusyeTcs KOIMYeCTBEH-
HO Be/IMYMHON COOTBETCTBYIOLLErO KPUTEPUA ONTMManbHOCTU. Tak, Ha-
npumMep, Hapsagy ¢ MUMHUMYMOM 3aTpaT cTapatTca 06ecnedynTb MakCUMyM
HafeXHOCTWU, MUHUMYM BO34ENCTBUS Ha OKPYXAOLWYI cpesy, MakCUMyM
NPoOn3BOANTENLHOCTU TPyAa M T.M. Takoro poja 3ajayn HasblBaeTcd 3aja-
YamMy BEKTOPHOM ONTUMM3ALUW, & TaKXKe MHOTOLEeNeBbIMU UAU MHOTOKPU-
TepuanbHbIMK, MOCKOJIbKY COBOKYMHOCTb KpuTepueB 3HEeKTUBHOCTU MO
pasHbIM LensM 06pasyeT BEKTOP KPUTEPUEB.

C MatemaTU4ecKOi TOYKU 3pEHUs,, OJHOBPEMEHHOE JOCTUXEHMWe
3KCTPEManbHbIX 3HaUYeHUI M-hYHKLMAMU NULWIEHO cMbicna. Moatomy pe-
LeHWe MHOTOKpUTepManbHbIX 33ajay CBS3aHO CO crnefytouweli npobnemoii
- BbI6Op MpuMHUMNA ONTUMANbLHOCTWU, OMPEeLeNstoWero, B KAKOM CMbIC/e
ONMTUMaNbHOE pelleHmne nyylle BCeX APYTrUX pewweHnin. TonbKo nocne 3To-
ro hopmanbHO-MaTemMaTUYeCKUn annapat MOXeT ObiTb MCMOAb30BaH ANs
KO/IMYECTBEHHOIO UCCNeA0BaHNA 3a[a4M.

JononHuTtenoHble 3aTpygHEHUS BO3HWUKAKOT B 3ajavax, r4e nokab-
Hble KPUTEPUU MMEKT pasiyHble efUHULbI n3MepeHus. B atom cnydyae
TpebyeTcqd HOPMann30BaTb KPUTEPUHU, T.e. MPUBECTU UX K eLUHOMY, Xena-
TenbHOo 6e3pasmMepHOMy MacwTaby usmepeHus. B HacTosiuiee Bpems pas-
paboTtaHO 60/blIOE KOMMYECTBO CXEM HOpManusauuu. BONbWMWHCTBO MX
OCHOBbIBaeTCA Ha BEAEHWW MAeanbHbIX 3Ha4yeHWidi kputepme Fu=(/}“-'S
fjo'"k fn)> ¢ NOMOLLbIO KOTOPbIX BEKTOP MPMBOAUTCA K 6e3pasMepHOil
thopwme:

* ok o an< . = (3.4)
J1 J] Jn

Kaxfaa KomnoHeHTa BekTopa (4.4) MOXET NMPUHMMATb 3HaYeHus B
[wnanasoHe (0-1).

HacTo KOMMOHEHTbl MAeanbHOro BeKTOpa 3afalTcs UCXOAsA U3 3KC-
TpeManbHbIX 3HAYEHWIA NOKaNnbHbIX KpUTepueB (MakCUMalbHbIX - [Af

7



MaKCUMU3NPYEMbBIX U MUHUMANbHbLIX A1 MUHUMU3UPYEMbBIX KPUTEPUEB).
AHanunsnpys BO3MOXHble peLeHWs N0 BCEM JI0Ka/ibHbIM KPUTEPUSM,
MOXHO YCTAHOBUTb, 4YTO 06/1acTb AONYCTUMbIX PELIEHWUIA B 6OMbLINHCTBE
cny4daeB MOXET ObITb pasfesnieHa Ha ABe HemepeceKak W necs YacTu:

> O6nacTb cornacus, rge NPpOTUBOPEUNIA MEXAY KPUTEPUAMU HeT
N KayecTBO pelleHUs MOXeT OblTb OAHOBPEMEHHO YAYULIEHO MO BCEM
KpUTEpUAM WM, BO BCAKOM c/yyae, 6€3 CHUXKEHUS YpPOBHA N060ro um3
KpUTepues;

> O6nacTb KoOMnpomucca, B KOTOpPO ynyuylleHWe KavecTBa pe-
WeHMA N0 OAHUM KpUTEpMEM YXYALIAeT KauyeCTBO MO APYTrUM.

Mpyv nNpoTMBOPEUMBOCTM Lefell ONTUMaNbHOE pEeLleHne [O/MKHO
nprvHagnexartb 30He Komnpomucca. [o3TomMy nepBblii 3Tanm peLeHus 3a-
[ayn BEKTOPHOW ONTUMU3aLMU U COCTOWUT B BbISIBIEHUWN 3TON 30HbLI. 3TO
MO3BOMINT CY3UTb 30HY BO3MOXHbIX PELUEHWIA, a 3HAYNT, U YNYYLWUTb €ro
KayecTBO. YMCNO BO3MOXHbLIX CXEM KOMMpOMMCCA BefMKO, HO BO BCeX
cnydyasx ero 3ajaya - 3TO CBefeHWe BEKTOPHOI 3afayu ONTUMU3ALUN K
9KBMBANEHTHOWN CKanspHoi (T.e. OHOKPUTEPUanbLHOW) 3a4aue.

TpaguLMOHHbLI BbIGOP ONTUMANLHOMO pPeLleHns N0 MUHUMYMY Npu-
BEJEHHbIX 3aTpaT NPakTUYeCKU 03HayaeT, YTO 3TON Lenn NpucBOEH Beco-
BON KO3((PULUEHT, paBHbIN egnMHuLe. BbI6Op pelleHUs Ha OCHOBE MHOrO0-
KpUTepranbLHOro nogxofa MOXeT He YA0BNeTBOPATb ONTUMasbHbIM YC/0-
BMAM HW [ONA OAHOr0 KPUTEpManbHOro CBOWCTBA, HO OKa3blBaeTCA Hawu-
AydlWwmnm gns obecneyeHmMs COBOKYMHOCTM paccmMaTpuMBaeMbliX CBOMCTB.

HepgocTtaTKOM MeTO4a MHOTOKPUTEpPUanbHOrO aHanmsa sBseTcs
CYO6BEKTMBU3M 3KCNEPTOB, KOTOPbIE NPUB/IEKAKOTCA A1 OLEHKN 3HAYUMO-
CTW uenei (paHXupoBaHue Lenein).

AHanuanpys wmeToAbl onTuMusauum CIOC nNpeanpuUATUA, MOXHO
cAenatb CneayrLWnii BbIBOA: NpW onpedeneHnn paunoHansHol cxembl 3C
npeanpuATUA cnefyeTt Hapaay ¢ 3KOHOMWYECKUMU NoKasaTens MU UCMOSb-
30BaTb TeXHMYeCKue, xapakTepusyrowme Bo3MOXHOCTM COC B pasiny-
HbIX peXXumax paboTbl.

3.2. OnpefeneHne oNTUMaNbHbIX NapaMeTPOB OTAE/bHOIO 3/1IeMeHTa
CXeMbl 3/IEKTPOCHABXeHUSA

OpfHON M3 OCHOBHbIX 3afgay onTumusaumy CIC NPOMBbILLIEHHOTO
npegnpuaTUSA cunTaeTcd onpefefieHWe ONTUMAsIbHbIX MapaMeTpoB CXEeMbl
3N1eKTPOCHabXeHus, obecneyunpatoLeii HannyuJlue TEXHUKO-
3KOHOMMYeCKMe nokasaTenu. MNpu 3ToM Ha CTagun NPOEKTUMPOBaAHWUS npe-
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JycMaTpuBaeTca perynnpoBaHune napameTpoB CXembl 3N1EKTPOCHAGXeHUA
(3C) pnd sKoHOMWUM 3NeKTpoaHeprun B CI3C [65,132,160]. OnTUMU3KU-
pyemas cxemMa C3C cOCTOMT U3 HECKOMbKUX CTYMNeHel, KOTopble, B CBOKO
oyepefb, MOTYT COCTOATb M3 HECKO/IbKMX 3/1EMEHTOB CeTu. HekoTtopble
ctyneHn C3C BKAOYAKOT BCEr0 NMWb OTAENbHbIA 37EMEHT, Hanpumep,
NVHWIO 3nekTponepefayn. OnpegensemM ONTUManbHOE COYeTaHMe napa-
mMeTpoB J19IM (ceyeHWs, YPOBHA HaMpPsHXKeHUA U 3HAYEHUS MOLLHOCTU
KKY), obecneunBatoiee HanboNblLINIA 3KOHOMUYECKUIA 3heKT npu ne-
pefayve 3NeKTPOIHEPTUN.

06y 3KOHOMUIO MowHOCTU B JIBIM OT perynupoBaHus napameT-
poOB MOXHO OnpeAennTb MO CneaytolLein gopmyne:

P -AP -AP - + Po’l ~ AT m>c\
0 p u2 s0 (U+AU)2 s ' '

Foe: APo n APp- COOTBETCTBEHHO noTepu mowHoctu B SIS o u
nocsie peryinpoBaHua napameTpoB cxembl 3C, KBT; So 1 s - COOTBETCT-
BEHHO ceyeHua JIOM fo v nocfie peKOHCTpyKuun 1311, mm2; AU —pery-
NNPOBOYHOE HanpsXxeHune, KB; Qky MOLWHOCTbL KOMMEHCUPYHOLLErO YCT-
poiicTBa, KBA.

OonTumMunsayma napametTpos cxembl 3C npegycmatpuBaeT pasfjefib-
HOe WM3y4yeHue COCTaBMIALWUX 3KOHOMWM MOLLHOCTWM OT PeryaumpoBaHusa
napameTpoB. Mo3ToMy, B Hayane ypaBHEHWA MOTepb C PeryanpyembiMu
napameTpamMmu 3anucbiBaeM OTAeNbHO. YMeHblUeHWe noTepb OT yBenuye-
HUS CEYEHMA COCTaBnAeT:

p,,.~ MT Jo.5 Po /.(3.6)

Mpu yBeNNYEHUN HAMPSKEHUS B CETU YMeHbLUEHUe MOTepb onpeje-
nseTca no cneaytoweii popmyne:

okw H==— (37)

OKOHOMMUSA MOLWHOCTK, NoNnyyeHHad OT KOMNeHcauunn peaKTI/IBHOI‘/'I
mouHocTn (KPM) B J13IM, onpeaensetcs no cneaywuwein dhopmyne:
p*t (3.8)
n2 S v 7
OO6bIYHO onpegeneHne onTUMasibHbIX NapamMeTpoB CXEMbI 3C n 3Ko-
HOMMYECKNA 3h(heKT OT perynmpoBaHMa napaMeTpoB ANs KaXAoro napa-
MeTpa onpefensalT OTAE/NIbHO, He YYUTbiBasd CBA3U MeXAy 3TUMU napa-
meTpamu. Ana yyeTa 3TUX 3aBUCUMOCTEN OMpeaensieM COBMECTHOe ypaB-
HeHue noTepb SIS ¢ UCNOMb30BaHUEM PEryampyemMblX MapaMeTpoB CXe-
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Mbl 3C. Ond nonyyeHnUs pesynbTUPYHOLWEro 3Ha4eHUs 3KOHOMUN MOLLHO-
CTW, ypaBHeHus (3.6), (3.7) n (3.8) onucbiBaem COBMECTHO:
q —P1+& (*-*0)-Po-/ bt yge: 2AULAUZ pox

u* S uU: r/
* i~ G.

3 _/,( -j0 , 2'Qi QKy-QI> taw: 2AU LAY Pof

ni a a2
9)

MepBas cocTaBnaloWas onucbiBaeT 3KOHOMUIO MOLLHOCTU OT MU3Me-
HEHUA CcevyeHUA, BTOpasd - nony4vyeHHyw oT KPM, TpeTbs - OT yBeNUYeHUs
HanpsHKeHns.

CoBpemeHHada COC no3BoNAeT perynupoBaTb HanpsXXeHue U MOLL-
HOCTb KOMMeHcupytouwero yctpoinctea (KKY). 3KOHOMUSA 3/1eKTPO3HeEp-
rMv Npu 3TOM ONpejenseTcs CYMMUPOBAHWEM YMeHbLUEHWUA MOTepb MOLL-
HOCTM, MONYYEHHBIX OT PEryjMpoBaHUA OTAE/IbHbIX NMapamMeTpOB CXEMbI
3C. OpgHako aHanu3 ypaBHeHui (3.6), (3.7) n (3.8) nokasbiBaeT, 4YTO BCe
napameTpbl cxembl 9C B3aMMOCBS3aHbl U €CTb CBA3U C O0BpPaTHbLIMU BO3-
penictBnamun. Hanpumep, ysennmueHne ceyveHns J1AM ymeHbluaeT addek-
TMBHOCTL KPM ¥ 3h(peKTUBHOCTb perynupoBaHusa Hanps>xeHunsa. KPM
yBenmumMBaeT HanpsXXKeHUs U 3TO yMeHbllaeT aPphekTnBHOCTE KPM. 91un
06cTOATENLCTBA TPEOYIOT KOMMIEKCHbLIX pelleHWid 3TOM 3ajayn 1M OonTu-
MU3aLum napameTpoB cxeMbl IC € y4eTOM 3TUX 06paTHbIX CBA3EN.

OonTumnsaumns napaMmeTpoB OCYLLeCTBAAeTCA MO [ABYM XapakTepu-
CTUYECKMUM KPUTEPUAM: MO MUHUMASIbHBIM MOTEPAM W MO MUHUMANbHBIM
3aTpaTtam C3C. LleneBasa (yHKUMA onTuMu3aumy 6yaeT CymMMOl 3KOHO-
MUN NOTepb MOLWHOCTM U NPUOLIIA OT 3KOHOMUU 3fNeKTpo3aTpaT, nony-
YyeHHOl OT onTummsaumm napametpoB CIC. [Mocne npeobpasoBaHuii
ypaBHeHu (3.9) nonyvaem cneaytollee ypaBHEHNUE:

P ‘a [2 <2,-Po) +3./"2.'(n-1>) 2-AU  AU1) Pb-1
U2-s 1u2s J U U4
(3.10)

Mpu6bIb OT ONTUMKU3ALMUN ONPefeNsTCs BblUMTAHMEM OT CIKOHOM-
NEHHbIX 371eKTpo3aTpaT 3aTpaT Ha PeKOHCTpykuyuto CIAC no cneaytolyeit

thopmyne:

80



Pa-I-m 26 po ‘
Mo, =- 4{@> ° ' +K-T-p0-T-K" -e, +
TR Ul-s

3.y 650 2ZACT AT put
U u*

(3.11)
roe Koky U Ko.kn- KanutanbHble 3aTpatbl Ha KKY u J13T, Teic.cym ; e, -
00WNA KOIPULUEHT OTUUCNEHNI A OT KanUTanoBAOXEHWI; po- YAebHble
NnoTepuM MOLLHOCTU KOHAEHCATOPOB, KBT/KBAp; co - YAenbHas CTOMMOCTb
KOHJEeHCaTOpOB, Thic.CyM/KBap; T - CTaBKa ONNaTbl 3NEKTPO3IHEpPruu,
cyM/KBT u\ kv - KO3I(hQULNEHT, XapaKTepu3yLWMNin yMeHbLIEHWEe OnnaThl
3a PeaKTUBHYIO «3Hepruo» 1 Wwrpadbl 3a CBEPXHOPMATUBHbIA KO3 HMLHN-
EHT MOLLHOCTH.

PeweHune ypaBHeHuii (3.10) n (3.11) oTHOCMTeNbHO QKy faeT KBajg-
paTHOe ypaBHeHMe, rpaukK KoToporo 6yaeT nepeBepHyTas napabona
(pnc.3.2). KopHM 3TUX ypaBHEHWUA ONpeAenstoT rpaHUYHble 3HaYeHUs
MOLLLHOCTU KOMMEHCUPYIOLero yCcTpoincTea, B KOTOPOM 3KOHOMWUYECKMIA
apdekT oT KPM 6yzet Hynesbim [101,105].

OCHOBHbIM COCTaBNAOLIMM 3KOHOMWYECKON atdekTuBHOCTU KPM
OyfeT YMeHbLUEHNS 0NnaThbl 3a PEaKTUBHYIO JHEPTUIO (Mp=ey «* ") [o-
aToMy, (opma KpuBas 3KOHOMMYECKOW 3h(PeKTUBHOCTU OTAMYaeTcs OT
KPUBO/ 3KOHOMWMN aKTUBHOW MouHOCTK (puc.3.2).

M3meHeHne 3HaYeHnii perynmpyemMbix napameTpoB J1AM npueoanT K
M3MEHEHUIO HanpsXXeHus ceTu. NMo3TOMYy Takue U3MEeHEHWUS HanpsKeHus
Bblpa)kaeM uyepes perynupyemblie napametpbl J1I9T: yepes conpoTuBieHNE
M MOLLHOCTU KOMMNEHCUpYtoLero yctpoinctea. C y4eTom TOro, 4To B Npo-
MbILUIEHHbLIX CETAX WHAYKTUBHOE COMPOTUB/IEHWE 3HAYUTENbHO MEHbLUE,
4YeM aKTUBHOE COMPOTUBNEHUE, MPUHUMAEM CleayloLee fonyLeHne:

o/,

AU # AU - (3.12)
V3'U s

VI3MeHeHUe Hanps>XeHus, BbI3BAHHOTO M3-3a WU3MEHEHUSA perynau-
PYEMbIX NapameTpoB MNPUHMMAEM, KakK PerynMpoBOYHOE HanpsXeHue wu
onpegensieM YMeHblIeHWe MOoTepb MowHoOCcTM B JIBM no cneaytoulel
thopmyne:

2An An2
mn +nl

W3-n-n (n/3)2-n2-n:
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6¢/.Ye,-aY-n0l,/M6.-g j2-%

4l-u-u
S?G-ZU sz’/z(&]'GJ'l' rT2 T2 li.Q,“‘Qj: (313)
,AQ  AQ2
Ipe:
/. ./112
d=64r A-'-l-=346 /»PO
ﬁ-uZ u (3.14)
Czll-pl-P I fPo'/
a1 6 £

MopcTaBnsAs 3TO BbipaXeHue B ypaBHeHue (3.9), nony4vyaem ypaBHe-
HWe C ABYMSA nepeMeHHbIMU. Mpu 3ToM SO 6yAeT paBHbIM HEO6XOLUMOMY
ceyeHunto JISTT no Harpesy, a HanpsaXeHWe NPUHMMAETCA Kak MOCTOAHHaA
BeMUYnHa U=const:

n o= (*-s0>Poul, 2 Q*Q»“ & 9.Po-i AQ 15~

£1] S's- 1/ &

pe: zJ<2 - HEKOMMEHCMpPOBaHHAs peakTUBHAs MOLLHOCTb Harpyskw,
KBAD.

MpousBogum cnepyrollee npeobpasoBaHue:

o eyt e QPO (50 At AY g
Ul-s 5 5 5
(3.16)

MocnegHne ABe COCTaBNAlOLME XapaKTepu3yeT M3MeHeHMEe 3KOHO-
MWW MOLLHOCTM 3a CYET PerynnpoBaHns napameTpos.

Mpu6bINL 0T ONTUMM3ALWK ONpPeAensieTcss CTOMMOCTbIO 3KOHOMUM
3HEPruun, a TakXKe YMEeHbLIEHUEM OMMaThl 3a KOMMEHCUMPOBAHHYIO peak-
TUBHY MOLLHOCTb:

Po-MN 2-gyPo-/

+k9~p0[m+
KU2 sy uz2s

n.JK=-Qi.

3jl (S Po '/ . A &Q2
e m m- eK>-Kv'Q*y-e>a,-s d-SfQ+ C§Q
(3.17)
[na onTuMusauum napameTpoB MCMOMb3yeM MeTofh HelMHenHoro
nporpaMmupoBaHns ¢ npumeHeHnem 3BM [78]. YpaBHeHusa (3.16) wu
(3.17) aBnaOTCA HENMUHEMHBIMN KBagpaTUUHLIMU QYHKLMAMU. [103TOMY,
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3T 3a7a4u OTHOCATCA K 3afayam HeIMHERHOro NporpaMMupoBaHus ¢ nu-
HEMHbIMU OrpaHUYeHNAMN.

OnpefenseM rpaHW4YHble 3Ha4YeHWs napameTpoB (OrpaHuWyeHuii), B
KOTOPbIX 3KOHOMMWYECKUA 3(h(eKT OyaeT MONoXKUTeNbHbIM. 10 ypaBHe-
Huo (3.11) onpegensem 3HavyeHne mouwHocT KKY, npu KOTOpOR 3KOHO-
Muyeckuin athPekT OyAeT MOM0XKUTENbHbIM. [040BOW 3KOHOMWUYECKMIA
ahheKT OT KOMMEHCaLMM peakTMBHON mouiHOCTM B SISl onpegensetcs
Pa3HOCTbHHO CTOMMOCTW 3KOHOMJIEHHON 3HepruM u NpuMBELEHHbIX 3aTpart
Ha KKY no cnegytouwein hopmyne:

2

- T~ (e, 'Q+P0 'T) 'Qy (3.18)

M_

34eCb 3KOHOMMYECKMI 3thheKT byaeT Hy/eBbIM NpK CleayoLWwemM pa-
BEHCTBE:

2-Qt -Qv
u2

3T0 ypaBHeHMe O03HayaeT, 4TO, MWHUMANbHbLIM 3HaYeHUEM
MOLLLHOCTM KOMMEHCMPYIOLLEro yCTPOMCTBa ByaeT HYneBoe 3HaueHne QKy,
T.e. Qmn=0

Onpepgensdem MakcumanbHyt MouwHocTb KKY, npu KoTopoi 3Ko-
HOMMWYECKMNI 3 PeKT 6YAeT MONOXKUTENbHbLIM:

. K. (e, 'co+Po ‘T) *QK (3.19)

2 -R,, 'y <yR,™
----Q-r\]]ji—m+K 'T~el/I'CO-pOIT:9’\'Y-F-----

. oR,o

2.Bﬂ2A 4-6%—P/O/ Qry T (3.20)
2R L5y BB QU

u U2
o, “7Q kv-Po- 41 (3.21)

m / «

OfHakKo, MOLLHOCTb KOMMEHCUPYHOLLEro YCTPOMNCTBA HE MOXET BObITh
60NbWNM PEaKTUBHOW MOLHOCTM Harpysku. o3TOMy, MaKCUManbHbIM
3HayeHnem MowHocTM KKY npuHMMaetca paBHbIM  MakCUManbHO
noTpe6a9emMoil peakTMBHON MOLLHOCTU HArpysku, T.e. Qmax~Qn

N3 (4.21) BUAHO, YTO 3KOHOMMYECKON 3(h(eKT KOMMNeHcaLum 3aBu-
CUT OT napametpa (conpoTtusneHuna) JISM. MoaTomy onpegensieMm MUHU-
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ManbHoe conpoTuBneHue JIAIM, nNpy KOTOPOM 3KOHOMWYECKWIA 3ddekT
OyfeT NONOXUTENbHbLIM:
q.. = ewiQly e (3.22)
T (2*Q, Qxytiin)
MakcumanbHoe ceyeHme JIDT1, COOTBETCTBYHOLLEE MUHUMaNIbHOMY
CONPOTUBIIEHUIO:

(2-a-ej-Po-/

KO (3.23)

+Po+K U*

HanomMHWM, 4TO 3a MMHUMaNbHOE 3HAYeHWe CevyeHWs NPOBOJHMKA -
sMm NPUHYMAaeM ceyeHue NPOBOAHMKA MO YCNOBUSM Harpesa.

Ons onpefeneHns TOUYKM 3KCTPEMYMA 3KOHOMUWN 3/1IEKTPO3HEPTrUnN U
npuobLINK onpegensem Npov3BOAHYI ypaBHeHMI (4.15) n (4.16):

Po 2*21Po
& U2-s U -s 5 (3.24)
, poO-T1 2-p0-w
A=-2-8 o g
OTpVILl,aTeﬂbeIVI 3HaK r|p0V|3Bop,H0f/'| YKa3blBaeT Ha TO, YTO Pak MmeeT
MaKCUMYyM. OI'Ipe,U,EHFIEM TOYKN MaKCMMyMa, B KOTOPOM 3KOHOMWUA MOL-

HOCTM GyAeT MaKCMManbHOIA:

(3.25)

M NpubbIN OT peKOHCTPYKumn CIC. perynvmpyemblix napameTpoB
9D Po N 0-nPo
' - : 3.26
Moy TRw ™ iy o (3:20)
2
N
YERY A 2--L'J_Q-;-p0 (3.27)



OnpegeneHne NUHeNRHbIX OFPaHUYeHNIA
ceveHus K/ - Smaxu Snm

OnpegeneHne NUHeNRHbIX OFPaHUYeHNIA
mowHocTn KKY - Qry.mex u

1=1+1
YTeHune nacnopTHbIX napameTpos KJ7

K-K+1
YTeHne nacnopTHbIX napameTpos KKY

0<Q’

PacueT ueneBoit yHKUUN
(ypaBHeHue 4.28.)

BbiBOA pe3ynibTaToB pacyeta

KoHey,

Puc. 3.4. Anroputm onpeaeneHns oNTUMaNbHbIX PErynnMpyemMbl X napameTpos J13MM.



Takum o06pa3om, Nonyyaem LeneBytd QYHKLUIO C ABYMS MepeMeH-
HbIMU, CO CNeAYHLMMN NMHERHBIMM OrpaHuyYeHunsMu (puc.4.3):

Quinky <CL <6,1 (3.28)

[na aBTOMaTM3auMy pacyeToB COCTABMIAETCA anropuTM pacyeTa Ha
3BM, nokasaHHbIn Ha puc. 3.4. BHavane onpegensetcs NMHeHOe orpa-
HUWYeHUe UeneBO (PYHKLMMW, B KOTOPOM 3KOHOMMUYECKUIA 3addeKT byaeT
NONOXNUTENbHLIM. [Nd 3TOro ucnonbdyetcad popma «OrpaHuyeHusa» (puc.
3.5). Mpu BBOAE Harpy3kn u anuHbl KJI onpegenstoTca KoahOUUMEHTBI
KBaZpaTHOro ypaBHEHWUA W KOPHW ypaBHEHUd, XapaKTepu3yroLLero Hyne-
BOI ahtheKT OT ONTMMU3AL UM,

[aHHble KabenbHON NUHUK

AKTVB, MOLHOCTb: 1000 kBT PeakTns .MOLLHOCTb: 890kBAp
Hanpskenne KN:  10kB TokK/: 82|A

Yp.conpoT. KMl: 0,031 om.MM2/m CeyeHue KIM: 70MM2

Koadh. peakrt: 0,2 Koat.atpcpekt: 042 CtaBka onnatbl 339: 132000
Yo ctoumoctb KKY: 15000 Tbic .cym/KBAp Koad .acph. KM: oA2
Koad. ctoumocT: 20 Tbic.cym/Mm2 CyuiecT. ceveHnsa KJ: 50mMm2

KoathhuLmeHTbl KBAAPATHOO YpaBHEHNs!
a: -0,292 b: 24,724 c: 210

Qminl: -75 Qmin2: 25

samnce; [R] | FITTHTA®) ws 1

Puc. 3.5. ®opma «OrpaHnyeHns» Ana pacyeTa MHERHbIX OrpaHnye-
HWIN NnapamMeTPOB ONTUMMU3ALUN

[ns onTmu3auum paguanbHON ceTu ucnonb3yetca gopma «OnTu-
Mu3auunsa» (puc. 3.6), B KOTOPOM OMNpefenstoTcad ONTUMalbHble NapaMeTpsbl
paguanbHON ceTn N 3KOHOMMYECKMWIE aheKT oT onTumMumsaummn. MpuHumas
U”~const, n3amMeHAa 3HayeHMa s U Q” onpefenseM onTuManbHoe coyeTa-
HUe napaMeTpoOB, B KOTOPOM 3KOHOMMWYECKUIA 3PeKT OT perynnmpoBaHums
napameTpoB 6yfeT MakKcUMasibHbIM. OnpefenatTcd BO3MOXHble HOMU-
HanbHble 3HAYEeHUsA ceyeHua NpoBofHMKA M MowHocTn KKY B npegenax
rPpaHMYHbIX 3HAYEHUI 3TUX MapaMeTpOB; OHW MOCAELOBaTE/IbHO paccyu-
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TbIBAOTCA KOMMbIOTEPOM. TaK KakK YMCNO 3TUX HOMWUHANbHbIX 3HAYeHWI
napamMeTpoB He MpeBbllWaeT 2-3, TO ONTUMaJbHOE COYeTaHWe 3TUX Napa-
MeTpoB onpeaensieTcs yepe3 8-10 LMKANYECKMX pacyeToB LEeNeBON PYHK-
UMn. Bapbupys 3TUMKU 3HAYEHUSAMU, MOXHO BbIBECTU Ha NevaTb pe3sy/ib-
TaTbl BCEBO3MOXHbIX BapMaHTOB pacyeTa 3IKOHOMUYECKOTO apdeKkTa.

ji] ontumusauus a> 2 n?

[aHHble KabenbHOW NMHUK

AKTUBHaA MOLWHOCTb: pio0o KBT PeakTnBHas mowHocTb: j 950 kBAp MonHas mowHocTb} 1414 KBA
AnvHa KN: I SnnA CeueHunsa KI: | 70MmM2 ¥Ya. conpotus: | 0.031 om.mmM2/m
CrtaBka onnatbl: [132000 cym/kBT TOK Harpysku:| 87A [Jon HanpsxeHuna:| 0,05 kB
Hanpsxenua K/1: | TOkB ConpoTus K/: [0.16316 om 3. cevenuna: | 50 mm2

[JaHHble KOMMeHCUpYIOLWero ycTpoiicTea

n Co: [I5000cym/kBAp  po:[0”O3kBr/K0Ap QKKy: | 200kBAp Koagp 33: [~0J  ek:[-0]

NnHelHble orpaHn4yeHua ontTuMmusauumn

Qmin: [ 23kBAp Qmax| KOO kBAp Smin| 23 Mm2 Smax| 150 mm2

T3M onTummusaummn KN
u3M. ceyenus: | 1701BT1 KOMMN peakT M.:| 753 BT N3M.HanpsXxeHus] 43 BT

OKOHOMMA MowHOCTU:| 2497BT 3aTpathl:| 330450cym Mpubbinb onTumnsauyun:| 7668250cym

| ! 3anuce U 1u)1l mo> Mouck < >

Puc. 3.6. ®opma «OnTnuMnsaumna» gna onpeneneHns onTUManbHbIX
3HAYEHW perynnpyembix napameTpoB CeTu

3.3. OnpepeneHve onTUMasibHblIX NapamMmeTpPoOB CXeMbl
OTAE/NIbHOM CTYNEHN CUCTEMbI 3/1IEKTPOCHABXEHNSA
NPOMBbILLIEHHOrO NpPesnNpuaATUS

OnpefaeneHne paLuoHanbHOW CXeMbl 3/1EKTPOCHAGXEHNS NPOMbILL-
NeHHOTro  npeanpuaTus, o6ecneuymBalollee  Haunyylme  TeXHUKO-
9KOHOMWYECKUE MOKasaTenu, 0CTUraeTcs onTMManbHbIM COYETaHWeM na-
pPaMeTPOB CXeMbl 31eKTPOCHa6XeHUs. ONTUMM3ALNI0 MapaMeTPOB CXEMbl
3C 06bIYHO MPOM3BOAAT MO CTYMEHSAM CUCTEMbl 3/71eKTPOCHABXEHMS
(C3C). B Havane npoekTUpyeTCsi CXema BHYTPULEXOBOIO 3/1€KTPOCHAa6-
KeHUs, Mocne 3TOro ONPeaenstoTCs ONTMMaNbHble NapameTpbl CXEMbl
BHYTPW3aBOACKOr0 3/1EKTPOCHAGXeHUs. CucTema BHEWHEro M BHyTpu3a-
BOACKOFO 371eKTPOCHAa6XeHUs1 06bIYHO COCTOWT M3 MOC/eA0BaTeNbHO
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BKAOYeHHON J13M wn TpaHchopmartopa. Mpegnaraetca onTummu3aumsa na-
pameTpoB cxembl QC, KOTOPYH NPOM3BOAAT MO pafguansHoli cxeme 3C,
T.e. OT UCTOYHMKA K noTpebutento (puc. 3.7). B KauecTBe peryampyembix
napametpos COC npuHumaroTcad cedeHue JIOI, MOLWHOCTL KOMMEHCU-
PYHOLEro ycTpoiicTBa U HanpsxeHue cetu. [1pou3BOAUM ONTMMMU3ALMIO
perynnpyembix napaMmeTpoB CXeMbl BHYTPWU3aBOACKOro 3/feKTpocHabxe-
HUS, BKAOYalOLW Y B Ce65 BbICOKOBOMIbTHbIE KJ/1 1 LiexoBble TpaHCchopma-
TOpbI.

Oky

© 4

Sh-P h+J'Qh

Tp

Puc. 4.7. PagnanbHasa cxema BHYTPMU3aBOACKOM0 3/IEKTPOCHaGXKEHUS.

Kputepvem ontumusaumm 6yaeT onpefeneHue Hambosiee 3KOHO-
MWYHOro BapuaHTta cxembl 3C. CocTaBMM COBMEeCTHOe ypaBHeHue, onpe-
genstowee obuimMe notepn MowHoOcTN B KJT 1 TpaHchopmaTopax.

O6Lwwas 3KOHOMUA MOLLHOCTM OT KOMMNEHCaLun peakTUBHON MOLLHO-
cTn B 1AM un TpaHchopmartopax:

Pb=2Q¥Q\- #?-&./ +ap,-2'Q  Q* (3.29)
u* Y n-Si ]
m [1o cxeme, nmoKasaHHOI puc. 3.7, BUAHO, 4TOo Q, =Q,,+AQnp. Ecnm He
yUuTbiBaTb MOTEPU PEaKTUBHOW MOLLHOCTM B TpaHcopmartopax, T.e.:
C> Q>Torpa BblpaxxeHue (4.29) MOXKHO 3anucartb B C/ie4yroLemM Buae:

P (2-Q.-QNe-QL). (4.30)

[nsa nonyyeHma pesynbTUPYIOLWEro 3HAYEHUA 3KOHOMUU MOLLHOCTH,
ypasHeHus (3.1), (3.2) n (3.3.) onncbiBaemM COBMECTHO;

_ +M ) (v.0.0. N v el e

Plh= . LEJZ (2-0,-0,-h+3 '

u1 nom (3.31)

(*-m>,) o ‘1 .1°K+ K.,P a‘Q,'Qy'aV)Aii ‘r-w antl" -1

% R V2 \ [ +v12/ S

AHann3 ypaBHeHusa (4.31) nokasbiBaeT, 4YTO BCe napameTpbl (Ha-
NpsYXeHWsA, cevyeHUsa NPoOBOAHMKA U MowHOCTb KKY) cxembl 9C B3anMo-
cBA3aHbl. Mo3aToMy pelleHue 3TON 3afayu TpebyeT onTuMM3auuM napa-
METPOB CXeMbl IC C y4eTOM 3TUX 3aBUCUMOCTENA.
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OonTumm3aLma napameTpoB OCYLLECTBSETCA MO ABYM XapakTepwu-
CTUYECKUM KPUTEPUAM: MO MUHUMANbHLIM NOTEPAM U MO MUHUMANbHbIM
3aTpatam C3C. LleneBas yHKuMa onTummsaumm OyneT CyMMOR 3KOHO-
MWW NOTEPb MOLHOCTWM M NpubbiNn OT onTumMmn3aumm napametpos C3C.
Mocne npeobpa3oBaHunii ypaBHeHWin (4.31) nony4vaem crnegytoliee ypas-
HeHue:

o +3/2 IL£0).A>i+3.r Z'A‘J.INJZ'

R+R 2 *
=-Qi +£1.*2-Q, +3-/ mR.+

(3.32)

r

Uuctas npubbinb OT ONTUMMU3ALMU ONpeAenseTca BblYMTAHUEM W3
npuoébIAM OT ONTUMKU3ALMKN 3aTpaT Ha pekoHCTpykuuio CIC no cnepyto-
e dopmyne:

n=-& RIFK m+Q, 2-a- KK pork » #
n2 v W
/ :
(5-50) e ged (433

"T~KOQK ' 'eH~in'en~
y
MpuHUMas HanpsxeHue B BUAE MePEMEHHOI B OYHKUUWU OT perynu-

PyeMblX MapameTpoB, B KayecTBe LeNeBoi yHKLUM ONTUMM3ALUUN C y4e-
TOM B3aMMOCBSA3U perynnpyembix napametpos C3C MOXHO MCNONb30BaTb
cnegyolyto gopmy 3anmcu ypasHeHumsa (3.33):

n=npa.e,) wm +AU=n + R (3.34)

MocTaBnsAs 3TO BbipaXeHue B ypaBHeHMe (4.31) nony4vaem cnegyto-

Liee ypaBHeHmi \ ' Yy

F,l-Rp Z—a.za 2+3
7RI T ey

Mpubbinb 0T ONTUMK3ALUM ONPEAENSeTCcs Mo creaytoLlein hopmy-

(3.35)

ne:
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36)

Ipe: Kkyu Kn- kKanutanbHble 3aTpartbl HAa KKY u /13T, Tbic.CcyM ; e, -
06WNIA KO3PHULMEHT OTYMCNEHNIA OT KaNWTaNOBOXEHWIA; /N-yaenbHble
NoTepu MOLLHOCTM KOHAeHcaTopoB, KBT/kBap; Co - yAenbHas CTOMMOCTb
KOH/JeHCcaTopoB, ThiC.CyM/KBap; T - cTaBKa onnaTbl 31EKTPO3Hepruu,
CYM/KBT yac; kv- KO3(hULMNEHT, XapaKTePU3YIOL NI YMEHbLIEHWE ONNaThl
3a PeaKTUBHYI 3HEPTUIO U WTpPadbl 32 CBEPXHOPMATUBHbLIA KOIDPULUNEHT
MOLLHOCTHU.

PeweHne ypaBHeHuii (3.35) n (3.36) oTHOCUTENLHO Qky AaeT KBaj-
paTHOe ypaBHeHUe, rpainuk KOToporo 6yaeT B BUAe MepeBepHYTON napa-
60nbl (puc.3.8). KopHu ypaBHeHuMa (3.35) onpefenstoT rpaHUYHble 3Ha4e-
HUA MOLLHOCTM KOMMEHCUPYIOLLErO YCTPOKCTBA, MPU KOTOPbIX 3KOHOMU-
yecknin aphekT ot KPM 6yaet HynesbiM [109,127].

[ns onTuMmsauum napameTpoB WUCMOMb3YeM METOA HeNMHEHOro
nporpaMmupoBaHua ¢ npumeHeHunem 3OBM [78]. YpaBHeHus (3.35) u
(3.36) aBnATCA HeNMHEHOW KBagpaTU4HOW dyHKumMeid. CnefaoBaTenbHO,
3TW 3afa4yy OTHOCATCA K 3afayam HeNMHEeHOro NporpaMmMuUpoBaHnsa C Nn-
HEAHbIMU OrpaHNUYEHUAMU.

Puc. 3.8 KpuBble 3KOHOMUN MOLLLHO- Puc. 3.9 NpaHMYHble 3HaYeHUs
CTN 1 NPUOBLIIN OT PEKOHCTPYKL MUK perynvpyembix napamMeTpoB
C3C.



Onpegensem rpaHUYHble 3HAYEHUS MapaMeTpoB, B KOTOPbIX 3KOHO-
MUUeckunii athekT 6yAeT NonoXxutensHbiM. Mo ypaBHeHuto (3.36) onpe-
fensieM 3HaveHue mowHocTM KKY, npyu KOTOPOM 3KOHOMUYECKUIA apdekT
OyAeT MON0oXNTeNbHbIM. [010BOA 3KOHOMMUYECKMNIA 3(PheKT OT KOMMeHca-
UMK peakTUBHOI MouHOCTU B JISI onpegenseTcs pasHOCTbO CTOMMOCTM
CIKOHOM/NEHHOW 3Heprum u npuBefeHHbIX 3aTpat Ha KKY no cnegyto-

e opmyne:
3, =2--y i:Q- (R,+RH,)-m-(eH-cOy+p0mr) Qky. (3.37)

Mpn 3TOM 3KOHOMWUYECKMNIA 3 PEKT GYAET HYNIEBLIM NPU CNEAYIOLEM
paBeHCTBe:

®(R + Rnp)-m = (eHmO+pOmT) (3.38)

Onpegensdem MakcumanbHyw MouwHocTe KKY, npu KoTopoli 3kKo-

HOMMWYECKNIA ah(heKT OyaeT MONOXKMUTENbHLIM:
, (3 39)
KBVIK n

N3 (3.36) BUAHO, YTO 3KOHOMMWYECKUIA 3(h(PEKT KOMMNEHCaL N 3aBU-
cuT oT napametpa (conpotusneHus) JIBM. Moatomy onpegenseM MUHU-
ManbHoe conpoTuBneHune J13M, nNpu KOTOPOM 3KOHOMWYECKUIA 3ddeKT
OyLeT NONOXMUTENbHbLIM:

*
/I'I _(eH'co+PorT)-/|/|/2 /D (3.40)

(2QHQ Jm
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BBog Harpysku ,MOLL{HOe]
® p.- Sht, annHblI KJ1-/n

OnpegeneHne NMHeNHbIX OFpaHnyeHni
ceyeHuns KJI - Smaxu Snin

OnpegeneHne NUHERHbIX OrpaHnyeHnin
MowHocTn KKY - (2ky.7*c 1 Qxy.nm

I=i+1
YTeHne nacnopTHbIX napameTpos K/l

PacueT ueneBoli hyHKUUN
(ypaBHeHue 4.33.)

BbIBOA pe3y/nbTaToB pacyeTa

KoHey,

Puc. 3/10. Anropntm onpefeneHns onTUMasbHbIX PerynmpyemMblx napameTpoB
cTyneHmn C3C
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MakcumanbHoe ceyeHue JISI, COOTBETCTBYHOLEe MUHUMaNbHOMY
CONPOTUBAEHUNIO, NONYYAEM W3 BbIpaXKeHUS:
S i (3-41)
3a MMHUMaNbHOe 3HAYeHWe CeYeHUs MPOBOAHUKA - snlin NPUHUMaeMm
CeyeHne NpPoBOAHMKA MO YC/IOBMAM Harpesa.
[Ona onpefeneHna TOYKN IKCTPEMyMa 3KOHOMWMW 3N1EKTPO3IHEPTUU U
npuoébiNn onpegenseMm nNpPou3BogHble ypaBHeHUs (4.32) n (4.33):

R, +Rnmp 2Q HKR1+Rnp)

p',-2mayrph-n ao Vo (3.42)

(3,43)
4 ni nr

OTpuuaTenbHbIn 3HaK NPON3BOAHOM YKa3biBaeT Ha TO, YTO P>kuUMeeT
Makcumym. OnpegensieM TOYKY MaKCMMyMma, B KOTOPOA 3KOHOMWS MOLL-
HOCTW ByAeT MaKCUManbHOM:

(R,+Rrip 2-OAK+KP),
U2 u
0 45)
°'mex 2'U *(A,+Rnp)

TakuMm o6pa3om, nosydvyaem LeneByw (PYHKUWUIO C ABYMS MNepeMeH-

HbIMW, CO CNeAyOLWMNMN NMMHEAHBIMWU OrpaHuYeHnammn (puc. 3.7):
QTinky ~ Qley ~ & 1 N 4-6)

CocTaBnsieTca anroputMm pacyeta Ha IBM, umewownin gsa umkna
(3.8). OnpegenatTcs BO3MOXHble HOMWHANbHbIE 3HAYEHUA CEYEHUSA NpPOo-
BOAHMKA U Mol HoCTM KKY B npegenax rpaHMYHbIX 3HAYEHWNIA 3TUX Napa-
MeTpoB. Tak KaK 4YMCNO 3TUX HOMMWHANbHbIX 3HAYEHWIA MapameTpPoB He
npesblwaeT 2-3, BO3MOXXHOE YMC/I0 BapuaHTOB pacyeTa b6yaeT He 6onee 8-
10. Bapbupys 3aTn 3Ha4YeHUA, BbIBOAATCA pe3y/ibTaTbl pacyetra 3KOHOMMU-
Yyeckoro apekra, U onpefenseTcsd BapmaHT C MAKCMMasibHbIM 3HAYEHUEM
nNpuobbINKN, a TakXKe COOTBETCTBYHOL e NapaMeTpbl cxeMbl 3C.

3.4 CucteMa aBTOMaTU3MPOBAHHOTO NMPOEKTUPOBAHMSA
BHYTPULLEXOBOTO 3/16KTPOCHAGXeHNSA

MpoeKTUPOBaHME BHYTPULEXOBOIO 3MEKTPOCHABXEHNS 3aK/ovaeTcs
B NOCNef0BaTeNIbHOM OMpefeneHnn O06LLEeLexXoBOl Harpysku, uyucia u
MOLLHOCTM TpaHC(OPMaTOPHbIX MOACTaHLMIA; paBHOMEPHOM pacnpegene-
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HUW 3N1eKTPUYECKON HArpy3Kun Mexnay OTAeNbHbIMU MOACTaHLMAMMK; onpe-
JeneHnn cXeMbl M KOHUrypauuu nutaroLwein u pacnpegenntensHoOn ce-
Teli; onpefeneHnn cevyeHUs NpoBogos, Kabeneii [22, 160].

B obuwem Buge 3ajavya aBTOMaTU3NPOBAHHOIO NMPOEKTUPOBaHUSA ON-
TUManbHOW LEXO0BOW 3NeKTPUYECKON CeTu, BKKOYaloWwas BbIGOP CXEMbI,
KOH(Urypaumy ceT 1 pacyeT ee NapaMeTpOB, OYEHb C/IOXKHA U OTHOCUTCS
K YMcny MHOroakTOpPHbIX HEe/IMHEeNHbIX 3ajay, He NoAfalLWUX aHannuTu-
yeckomy pewleHuto. MoaTomy Haubonee npuemnembiii  MeTOA PeLleHMs
nofo6HbIX 3afay - paLuoHanM3MpoBaHHbIl Nepebop BO3MOXHbBIX BapuaH-
TOB MOCTPOEHMWS 3NEKTPUYECKOW CeTU 1 BbIGOP OAHOMO M3 HUX NO onpeje-
NEHHOMY KpWUTEepUto, Hanpumep, N0 MUHUMYMY €4WHOBPEMEHHbIX 3aTpart
[118,138].

OcHoBHaa Uenb pa3paboTku payunoHanbHoih CIC - BbISB/IEHUE pe-
3epBOB 3KOHOMWMW 3/1EKTPO3HEPTMU B 3NeMeHTax cyulecTBytowein C3C.
Pe3epBbl 3KOHOMUW 3/1EKTPO3HEPTrMN B 3nemeHTax CIC ycTaHaBIMBaKOTCA
CpaBHeHMeM noKa3aTenein pa3paboTaHHOW pauuoHanbHO cxembl OC ¢
nokasaTensamu cywectsyrowei cxembl C npegnpuatTua. MNostomy meTo-
Juyeckas 4acTb aBTOMATU3UPOBAHHOW WMH(POPMAaLMOHHOW CUCTEMbl And
BbIAB/IEHNA PEe3epPBOB 3KOHOMWUW B NPOMbILIEHHOCTU COCTOUT U3 ABYX
610KOB: MeToAMYeckoe obecneveHne ANA pacyeta paunoHanbHOW CXeMmbl
(Nnpegnaraemblii BapuaHT) 3/1EKTPOCHABXeEHMNS N MeToAMYeCcKoe obecneye-
HMe ANa pacyeta cyuwecTBytouwero BapnaHta C3C. lNepBblil 610K Ha OC-
HOBe Hay4yHO 060CHOBAHHOI METOAWKM M HOPMAaTUBHbLIX AaHHbIX obecne-
yMBaeT aBTOMaTU3NPOBaAHHOE MPOeKTUpOBaHWe pauuoHanbHoli CIC ansa
JaHHOro npeanpuaTva. Bo BTOpoM 6/710Ke paccUMTbIBaeTCA CYLLeCTBYHO-
Wwaa cxema anekTpocHabeHus. OCHOBHbIMU WUCXOAHbIMW [aHHbIMU [NS
BTOPOro 6/10Kka ABAAIOTCA (haKTUYecKue rpaguky CYTOUHbLIX HArpysok,
(haKTUYecKue MokasaTennm 37eKTponoTpebneHns, nNacnopTHble [AaHHble
LeicTBYIOLLEro 3fekTpoobopyaoBaHus, cyuiecteytowas cxema 3C. lMpu
3TOM A/19 BblABNEHUSA PE3EPBOB 3KOHOMUW 3/IEKTPO3IHEPTUM COCTABMAKDTCA
3Hepro6anaHcbl No BCEM cTyneHasM 3C, aHaNM3MpyloTCcA NOTepyu Ha ane-
meHTax COC [111,115].

MeTofanKa pacuyeta cyliecTBytolweil cxembl C nNpeanpuaTUA NOL-
po6HO onuncaHa BO BTOPOi rnase. OCHOBHLIMU 3ajavyaMy pacdeTa CyL,ecT-
BYHOLLEA CXeMbl ABNAETCA: MO3NEMEHTHbIA pacyeT NOTePb MOWHOCTU, MNO-
CTPOEHME 3HEepreTuyeckux GanaHcoB Mo BceMm cTyneHsm C3C u onpege-
NeHne TEXHUKO-3KOHOMMYECKNX nokasatenein CIC.
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[nsa pa3paboTKu paunoHanbHOW CXeMbl 31€KTPOCHaBXEeHMA UCNO/b-
3yeTca MeTo[, COYeTarWwuii anropuTMuUYeckmin (MHOrOBapuMaHTHbINA) W
aHanuTu4yeckol ontummusaumein [94,115]. B Havane, ucxofgs 3 aHanusa
pesynbTaToB CyllecTBYylOWen cxembl 3C nNpesnpuaTha npefBapuTenbHO
BbIOMPAKOTCA HECKO/IbKO BapuaHToB COC. OTW BapuaHTbl OT/MYAlOTCA B
OCHOBHOM KOH®(urypaumeii cxembl 9C M TEXHUYECKUMU [LaHHbIMKU 3ne-
meHTOB COC. Ha BTOpOM 3Tame onpegensetrca OonTMManbHOE 3HayeHue
perynmpyembix napameTpoB cxembl 3C.

MeToAMKa pacyeTa Harpysok, notepb B 3anemeHTax C3C, nocTpoe-
HWe 3HepreTUYyeckux 6anaHcoB U TEXHUKO-IKOHOMUYECKUX MoKasaTesnei
COC npepnaraemoro BapvaHTa OAMHaKOBbI C MeTOAMKON pacyeTa cylie-
cTBytoulero BapuaHTa. OCHOBHOE OT/MYME B METOAMKE pacyeTa npegna-
raemMoro BapuaHTa 3ak/itoyaeTcsd B Bbi6ope anemeHTOB cxembl IC. Mocne-
[0BaTe/IbHOCTbL pacyeTa npeanaraemMoro BapnaHTa nokasaHa Ha puc. 4.11.

OCHOBHbIM HEf0CTAaTKOM [aHHOrO ajfiropuTMa pacuera SBISETCA TO,
4TO B pacyerax He YYMTbIBAKOTCA YMNCAO M MOLLHOCTb ABUraTenei TexXHO-
Nnornyeckoro anekTpoobopyposaHuns. MNoatomy ana BHyTpuuexosoro 3C
pa3paboTaHa OTAenbHas nporpaMmma pacuyeTa Harpys3ok, YCTpaHAHLWUX
3TOT HegocTaTOK. N onpejeneHna pacxofa 3/1eKTPO3HepPrun Bo BHYTPU-
LLEXOBOM 3/1€KTPOCHABXEHUN MCNONb3yeTca TpexmepHblii maccms P(K,ij),
rge k-KonmyecTtBo pacnpefefiMTeNnbHbIX WWUTOB B LEXY, i-KONMNYEeCTBO Tex-
HONOrM4YecKoro o60pyfoBaHNSA MOAKIOYEHHOTO K K-LWUTY, j-KONUYECTBO
aBurateneli i-TexHonornyeckoro obopypoBaHus. PacueT KabefbHbIX NK-
HWUiA oT TOO [0 pacnpefennTeNbHbIX LIMTOB OCYLLECTBNAETCS C ABYXMep-
HOM maccuBoM PKA(K, j), rae K-uHAeKc kabena po P, j -uHaekc kabensd ot
P po anekTpoo6opypoBaHus. [na aBTOMATMUYECKOro noucka v cHabxe-
HUA UCXOLHbIMW AaHHbIMKW, pa3paboTaHbl anropMTMbl BBOAA AAHHbLIX B
noAcucTeMy MeTtoguyeckoro obecneyeHusa. Ha puc. 4.12. nokasaH anro-
pUTM BBOAA B 6a3y MCXOAHbLIX AaHHbIX A48 pacyeTa Harpy3ok BHyTpuLe-
xoBoro 3C.
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Puc. 3.11. MocnegoBaTeNlbHOCTb pacyeTa BHYTPULEXOBOr0 3/1eKTPOCHab-
XXEHUA npeAnaraemMoro BapuaHTa
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PacueTHasa Harpys3ka TOO onpegenserca no Metofy ynopagoyeHHbIX
guarpamm no cnegyoulein opmyne:

3.12. Anroputm BBOfAa B 6a3y UCXOLHbIX AAHHbIX CUCTEMbI BHYTPU-
LLEX0BOro 3M1eKTpoCHabXXeHuns
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Puc. 3.13. Anroputm BBOJA AaHHbIX 1 (POPMUPOBAHUE
pacyeTHbIX JaHHbIX N0 Tabnuue aHeprobanaHca

RoeXU k) =PI j, k) mK (i, k) mma(y, 6); (3.47)

roe: km - KO3(UUMEHT MaKCMMyMa rpynnbl 31eKTPONPUEMHUKOB
onpegenseTcs Kak:

3.48
n (Ku(/,j,k) + 0,05) -nI'GY'KI(/1 K) (3.48)

Fpe: n3- 3hheKTMBHOE YMUCNO 3NEKTPONPUEMHUKOB OMNpeaenseTcs
no cnegytoulein gpopmyne:
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[%PNLL)2
e T L —— . (3.49)
(=
Mo 3HAa4YeHWIO PacUeTHON Harpysku OnpeAensieTcs IKOHOMUYECKOE

3h(heKTMBHOE 3Ha4YeHMe cevyeHUs NpoBofHUKA JIBT N0 MUHUMYMY efu-
HOBPEMEHHbIX 3aTpaT no gopmyne (3.12.):

s3=1 ILPJ1' mm\ (3 50)

BblbupatoTca fgBa conmkakroume cTaHgapTHOe 3HavyeHWe CceyveHusd
N3M. Mo 3TUM 3Ha4YeHMAM NPOU3BOAMTCA ONTUMM3auusa (mepepacyer)
napametpos C3C.

KabenbHble NUHUKU NepBOi U BTOpoi cTyneHn (KJ1 40 TOYKM KOM-
neHcaymun) oNnTUMUINPYIOTCA NO MUHUMYMY eANHOBPEMEHHbIX 3aTparT, T.e.
33[al0TCA CEYEHUSA si U S2C MEHbLUMMMW 3aTpaTamu:

312p-ml |
S=en-k+2.0 0T : (3.51)

OnTummsaumnto KJ1 nepBoit CTyneHn NpoM3BOAAT NO LEeNeBON DYHK-

uunm (3.22):

n

* _ -

3 12 7 &) ZUL”+L521 bl * qw <352)

Ha cnegytowem aTtane onpejenstoTca MOTepU B 3/EMEHTAX CXEMbl
3C U cTpoATCA 3HepreTuyeckne 6anaHcbl N0 BHyTpuuexosomy 3C.

B KkayecTBe MCXOAHbIX JaHHbIX B NpejsaraeMoM W CYLLECTBYOLLEM
BapuMaHTax, WCMOJIb3YKTCA OLHMW Te XXe NacnopTHble faHHble TOO wuexa.
[aHHble 3HepreTMyeckoro o6opyoBaHnA Liexa npejnaraemoro BapuaHTa
(KabeNbHbIX NMHWIA TpaHCHOPMATOPOB, KOMMEHCUPYHOLWUX YCTPOUCTB U
T.N.) MOTYT OT/MYATLCA OT CYyLlecTByHLWen cxembl IC.

3.5. Cuctema aBTOMaTM3NPOBAHHOIO NMPOEKTUPOBAHUS
BHYTPM3aBOACKOI0 3/IEKTPOCHaBXeHUA

OcHOBHag C/MI0XHOCTb aBTOMaTM3auuu npoektunposaHma C3C O3C
00ycnoBfeHa MHOXEeCTBOM 3/1EMEHTOB CXeMbl 3/1eKTpoCcHabXeHus, CcTy-
neH4yaTbiM U3MEHEHWEM HOMUWHA/IbHbIX NapamMeTpoB U MHOTOYUC/IEHHBIMU
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ycnoeuammn Bbibopa [57,160], a TakxXe NPOBEPKOW 31eMeHTOB MOC/e Bbl-
6opa MO pasUyHbIM KpuTepuam. Hanpumep, Npu MPOEKTUPOBAHUU Ka-
6enbHbIX NUHUIA BbIOUPAOTCSH TUM, CeYeHUe, HanpsHXKeHUe WU YUCNo Ka-
6enbHbIX NUHKUIA. Tocne Bbi6Opa MHMK MPOBEPAOTCS HA NOTepu Hanps-
XXEHUA N aBapuitHble TOKU. YUUTbIBAOTCA PaKTOPbl, 06YCNOBNEHHbIE KOH-
CTPYKUMEA KabenbHbIX COOPYXEHWW, U KanmaTtuyeckue ycnosus. [Mpu
Bbl6Ope TpaHC(HOpMaTOpPOB ONpefensatT TUN, MOLWHOCTb, YMUCAO, MeCcTO-
pacnonoXeHue u HanpsHKeHue TpaHchopmaTopa, MPOBEPAIOT Ha aBapuii-
Hble PeXMUMbl paboThl.

MocTpoeHMe yCTOWUYMBBLIX anropuTMOB MpegnonaraeT npegenbHoe
YMeHbLUeHe yCNnoBus Bblbopa, ynopsaovYeHMe nocnefoBaTenbHOCTU pac-
yeTa, a TaKXe onpejeneHne HYeTKOro MaTeMaTMUYeCKOro BblpaXXeHUs ycno-
BMA Bbl6opa. [pn 3TOM BaXHbIM acnekToOM SABASeTCH onpefeneHne npu-
OPWUTETOB KPUTEPMEB, ECNMN 3/IEMEHT CXEMbl BblOMpaeTCH MO0 HECKONbKUM.
Hanpumep, TpaHcopmaTop BblGMpaeTcs No KO3IhPULMEHTY 3arpysku, no
HagexHocTn C3C, N0 MUHUMASIbHLIM MPUBEAEHHbIM 3aTpaTamM 1 T.1.

Co3faHne aBTOMaTU3UPOBAHHbLIX CUCTEM [aCT BO3MOXHOCTb Cylle-
CTBEHHO MOBbLICUTb Ka4eCTBO MPOEKTUPOBaHUA, NO3BOAUT NPOaHanu3npo-
BaTb 60/bLLIOE KONIMYECTBO BapMaHTOB coCcTaBa 060pyA0BaHUsA NpU pasHo-
00pa3HbIX Harpyskax W Ans KaXAoro sapuaHta nonyuynTb [OCTOBEPHbIE
pa3BepHYTble TEXHUKO-IKOHOMUYECKUE AaHHble B 00bEME, HefOCTYMHOM
nNpu py4YHOM cyeTe 04HOr0 BapuaHTa.

M3BeCTHO, 4TO HMKakas aBTOMaTM3MPOBaHHas CUCTEMa HE MOXeT
paboTtaTb 6e3 BbICOKOKAYECTBEHHO W [OCTOBEPHOW WHGopmayun. lMo-
3TOMYy CMCTemMa aBTOMaTU3MPOBaHHOIO 3NEKTPOTEXHUYECKOTO MPOEKTU-
pPOBaHMA COYeTaeTca C aBTOMATU3MPOBAHHOW CUCTEMON WHGpopmaunum 06
3NeKTPOTEXHUYECKOM 060pyLoBaHWUU, KabenbHOW NpoAyKuuu, matepua-
nax u T.n.

Ha aTom 3aTane NpoeKTUPOBAHWUS pPacCUUTHLIBAOTCA CETWM BHYTpU3a-
BOACKOr0O 3/1eKTPOCHa6XeHMA 1 BblI6GMpatoTCcs, B OCHOBHOM, TpaHchopMa-
TOPbl LEX0BbIX MOACTAHUMIA U BbICOKOBONbTHLIE KJ1. OnTummn3ayuma napa-
METPOB 3TMX 3/IEMEHTOB NPOM3BOANTCA MO METOANKE, ONMUcaHHol B 3.3.

B Hauane, ncxona U3 yucna pesepBHbIX TpaHCHOpMaToOpOB Npeanpu-
ATUS, a TakXke C Y4YeTOM NNOTHOCTU Harpysku B LiexaxX, onpefenstTcs
YMCNO W 3HAYEHWE HOMMWHaNbHbIX MOLWHOCTe TpaHcdopmaTopoB [85].
[nsa 3Toro paccymMTbiBaeTCA MAOTHOCTb HArpy3ku B Liexax U ycTaHaBnMBa-
eTcs ero cpefHeapumeTnyeckoe 3HauyeHue. PacyeTHoe 3Ha4YeHMe MOLLHO-
CTW TpaHcopMaTopa HaxoaMTCs NO cneayroLein popmyne:

Sorp = 03 (3.53)
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loe: /"M-onTuManbHaa naowagb Lexa, B KOTOPOI ycTaHaBlMBaeTCH
LexoBas nogctaHumsa, m2 PO- cpefHeapuhMeTUYeCKOe 3HAYEHUE MNOTHO-
CTW Harpysku no npeagnpuaTuio, kKBT/m2.
MpeaBapuTeNbHO MNPUHMMAETCAa O6aunXKalilee 3Ha4YeHUE HOMMU-
Ha/IbHOM MOLLHOCTM TPaHCOPMaTOPOB K PacyeTHOMY 3HAUYEHNI0 MOLLHO-
cTu. ocne 3TOro Haxo4WUTCA MeCTOPACMON0XeHUE LeX0BbIX NOACTaHLMWIA.
Ycnosuem Bbibopa Lexa, B KOTOPOM CTOMT LiexoBasf nofctaHuua, oynet
cnefytoliee BblpaXeHue:

(3.54)

Ioe: pmin- MUHMManNbHbIA KO3MW(MULUNEHT 3arpy3kn TpaHchopmaTopa;
Sminum ® MUHUMaNbHad HOMMWHaNbHas MOLLHOCTbL TpaHcopmaTopa, ycTa-
HaB/MBaeMas Ha LeXOBblX MOACTAHUUAX; N - YACNO TpPaHC(OpMaTopoB Ha
nogcraHuuu.

Ecnu pacuyeTHas Harpyska 6onblie, yem Smilh BbIOUpPaOTCS LExXoBas
MOACTaHLMA U BbICOKOBOMbTHAS KabefbHas NMMHUS, €C/IM MEHbLUEe - Bbl6GK-
paeTcA HW3KOBO/IbTHasA KabenbHas NWHUA C pacnpegenuTenbHbIM MYHK-
ToM. Llexu, nuTatowmecs OT HU3KOBO/bTHbIX KabefbHbIX NUHUA, NOA-
KNHYaKTCA K LeXam, B KOTOPbIX eCTb LLeX0Bble MOACTAHLUN. Y TOUHAKTCS
Harpy3ku LexoB C Y4eTOM NOAK/IHYEHHO! Harpys3Ku.

OCHOBHOIi KpuTepuini BbiIbOpa MOLLHOCTK TpaHCOPMaTOpPOB - COOT-
BETCTBME C KaTeropueil noTpebuteneii gaHHoro uexa. KoagpguuneHT 3a-
rpy3ku TpaHchopmaTopa OnpeaenseTcsa Mo cnegyrouein gpopmyne:
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Sht/, MHT, pTax

AP = IP - Pul

nacnopT-
Hble mapa-
MeTpbl
TpaHchop-
maTtopa

Aoon= [hron+0,01

HeBo3mM0oX-
HO Bbl-
(5patb
TpaHchop-
martop

Puc. 3.14 Anroputm Bbli60opa TpaHChopMaTopa LLeXoBOoi noacTaHLmMum

um (3-55)
rae: n, Sum- YNCNO U HOMUHANbHAs MOLLHOCTbL TpaHchopmarTopa.
Mpu 3TOM ycnosuem Bbi6opa 6yfeT 40NyCTUMOe OTKIOHEHWe KO3(-
(GuLMeHTa 3arpysKku oT 3aflaHHOTO 3HauYeHus. s 3TOoro onpegenserca ab-
CO/MOTHOE 3HAYeHNe OTKNOHEHWUS MO chnefytoLei popmyne:
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AfB=\p-pilt (3.56)

[ge: pH- HOpMaTMBHOE 3HaYeHMe KOIhMuULMeHTa 3arpy3ku, 4ns no-
TpebuTenein NMpMHUMAKOTCA cneaylollnMe 3HayeHusa: Ans 1-oi Kateropuu
pH=0,7; H-oin kateropumn pH*0,8; Ill-eii kaTeropun pH0,9.

MolwHoCcTb TpaHchopmaTopa BbIGUpaAeTCas MpPu BbINMOJHEHUW Che-
LYIOLULero ycnosus:

APpgon>[P; (3.57)

Foe: OPgon - fonycTMMOe OTK/IOHEeHMe Ko3ghuumeHTa 3arpysku ot
3aflaHHOro 3HayeHusa. B Havane npuHumaetca APgon = 0,05. Torga, Ha-
npumep, Ana notpebuteneit U-oil KaTteropmu KoO3W(ULMEHT 3arpysku

Puc. 4.15. AnropuTtm Bblibopa KabenbHbIX NUHUIA.

Mpyn HeBbLIMOIHEHMW 3TOr0 YC/MOBUA MpOBepseTCcs cnepytollas Ho-
MUHaNbHas MOLWHOCTb TpaHchopmartopa. TakuMm o6pa3oM, Npu 3afaHHbIX
OrpaHNYeHUNX: YUCNO CTYMNeHein MOLWHOCTY TpaHchopMaTopoB (YMCno pe-
3epBHbIX TpaHCHOpMaTopoB), KOahduruneHTbl HagexxHocTn CIC no Kate-
ropusm notpeéuTenein u T.n. BbIGUPAKOTCA YMCNO U MOLLHOCTb TpaHcgop-
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MaTOpPOB LEX0BbIX NOACTAHUWMA. ANroputM Bbli6Opa TpaHc(opmaTopa no-
Ka3aH Ha puc. 4.14.

Ecnu anemeHThl COC BbiGUupatoTcs 6€3 onTumusauuMy napameTpos
cxembl 3C, 10 ceyeHune KJl-no Harpesy. Ha puc. 4.15. nokasaH anropuTm
Bbl6opa ceveHus KJ1 no 4nuTenbHO oNyCcTUMOMY TOKY Kabens.

Bbi6op KabeNbHOW NMHWWM HauyMHAeTCs C OMpeAeneHUs HanpsHKeHus
KabenbHOW NMHUN NPU CNeAyIoLLEM YCNOBUMK:

minlO ~ $pac <Snax04> (3.58)
T.e. eciv npoTtekatolwas MowHocTs KIT 6onblie MakCUManbHOR MOLLHO-
CTW HWU3KOBONLTHON KJ1, TO BbiGUpaeTca BbICOKOBOIbTHAA KJI.

Mocne aToro onpegensercd YACNo KabenbHbIX IMHUIA MO CNeaytoLLeit
thopmyne:

" pac

"= N0 — <3'59)
WM pg.Tax

[oe: Spac - pacyeTHas Harpyska uexa; Utm - HanpsKeHue HU3KO-
BO/bTHOW KabGenbHOM AMHUW; bamc* - ANNTENbHbIA 4ONYCTUMbIA TOK, CO-
OTBETCTBYIOLWMNA MaKCMManbHOMY CEYEHUID HU3KOBONbTHOW KabenbHOW
NNHUN,

CeuyeHune KabenbHOW NMHUU W Apyrve NacnopTHble MapaMeTpbl Bbl-
6upalTCca NO yCcnoBuAM Harpeea. TO €CTb, HEPaBEHCTBO lpacas < hd ABns-
eTcs ycnoBmemMm Bbl6opa ceyeHUs KabenbHOW NuHMK. Tpu 3TOM onpegens-
eTCSl pacYeTHO-aBapUiiHbIA TOK MO Cnefytollein opmyne:

r — “pe__
=(,-1).73 -£/_: (3'60)

rae n- 4yucno Kabenew B AMHUM*

[ns onpegeneHuns payunoHansHoli C3C ¢ onTuMu3aumeid napamet-
poB cxeMbl 9C MCNONb3yeTCA aNropuTM, MoKasaHHbIA Ha puc. 3.14. On-
TMMMU3aumMa napametTpos cxembl 3C ocyuectsngetrcd no cryneHam C3C.

Mpn NpoeKTMpoBaHWM pauuoHanbHoii CIC ucnonb3yeTcs 0606LieHHas
MaTemaTnyeckas mogenb C3C, onucaHHas B BTOPOIi rnase.
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Puc. 3.16. Anropntm onTuMmn3aLmum napamMeTpoB CXeMbl 3/IEKTPO-
CHabXeHns NNennNNUATKA

O6006LeHNEM CUCTEMbI NMPOEKTUPOBAHUSA OTAE/NbHbIX CTYNeHel cuc
TEMbl 3/1eKTPOCHAOXEHUSA B e€4MHYIO CTPYKTypy nonydyaem oO6Wmii anro
puT™M onTumMmu3auum napameTpoB COC npegnpuatusa [122,127]. OnTumu
3aUma napaMeTpoB HauyMHAETCA C HM3Wen ctyneHn CIAC npeanpuaTus.
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Mo 3afiaHHbIM 3HAYeHUAM Harpy3ku v gnmHbl KJI Ha /-ypoBHe C3C
no (3.47), onpefenseTcsd 3KOHOMMYECKU 3pdekTUBHOe ceyveHue KIl, nu-
Talolee notpebuTeneii. Ecnu npoekTomM npefycMOTpeHa B 3TOW TOUKe
KOMMeHcalUuss peakTUBHOW MOLLHOCTM, TO ceveHue Kl onpegenseTcsa no
hopmyne (3.33).

Takum 06pa3oMm, MocfefoBaTeNbHO Haxo4MTCA ONTUMasibHOe ceye-
Hue Bcex KJl j-ro ypoBHA. CymMMUpOBaHWeEM BCEX MOTpebuTenel pacnpe-
AEeNNTENbHOro WuTa, onpeaensercs Harpy3ska Kll, nutatowei nx PL.

3agaHvem 3HayeHua aauHbl K/, nutaowmnx PL no ¢gopmyne (3.47)
BblOMpaeTca onTumanbHoe ceveHune KJ1 1 nogbupatotca nacnoprHblie na-
pameTpbl KJ1. MMpons3BoAnTCA pacyeT MOTepb MOLLHOCTU W HaNPAXeHUs
Ha /-ypoBHe C3C. Ecnn npoeKTOM MpeAycMOTpPeHa B 3TON TOUYKE KOMMEH-
cauua peakTUBHOW MOLWHOCTKU, TO cedeHna KJ1 onpefenaiTca no gopmy-
ne (3.33).

CyMMMpOBaHUEM HArpysokK pacnpefennTesibHbiX WUTOB, NUTAKOLWNX
OTAeNbHble NOACTaHLMKW, onpejenseTcs Harpyska atoii TI. 3agaHuem
anvubl K1 no dopmyne (3.47) onpegenserca onTMMalbHOE CeYeHue U
nacnopTHble napameTpbl KJ1: pacyeTt noTepb MOWHOCTU U HaNPSAXeHUs Ha
j-ypoBHe C3C. Mpu 3TOM BBOAUTCSH HOPMaTUBHOE 3HaYeHue tg @ yaenb-
Haa ctommocTb KKY, gnuHbl KJ1 Ha ypoBHe COC. Onpepnenserca 3KOHO-
MUYECKN 3(PeKTUBHOe 3HayeHue mowHocTM KKY u cevenns KJ1 Ha k-
ypoBHe C3C. CyMMMpPOBaAHMEM MOLLHOCTU LLeXOBbIX NMOACTAHUWMIA onpe-
fpenseTcs obwas MOLLHOCTb NPeAnpuUATUS U PacCcYMTbIBAKOTCA CUCTEMbI
BHELWIHEro afleKkTpocHabxeHna. OnpegensatoTca nokasatenn 3ahHeKTUBHO-
€T C3C C yuyeTOM TEXHUYECKUX N 3KOHOMUYECKUX MOKa3aTeneil.

Takoe NMOCTPOeHWe anropuTma nporpaMmbl nNpejycmaTpuBaeT aBToO-
MaTUYeCKWin BbIGOP CXeMbl BHYTPM3aBOACKOIO 3/1eKTPOCHabXeHunsa, obec-
neynBaroTCs TakXe aBTOMaTUUYECKUI MOUCK U CHaGXeHMe MCXOLHbIX AaH-
HbIX 418 pacyeTa.
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MFABA 4. OBOBW EHHBIE MOKASATENWN 3O PEKTUBHOCTU
CNCTEMBI 3TEKTPOCHABXEHWNA MPOMbIWMANEHHOIO
NMPEATMIPNATNA

5.1. Mpo6nembl HOPMATUBHOIO0 N METOAMYECKOr0 obecnevyeHns
3Heprocbeperatw W mMx MepPONPLWITUA B MPOMbILLIEHHOCTH

Mpon3BOACTBO KOHKYPEHTOCMOCOOHON Ha MWPOBOM pPbIHKE MPOAYK-
uun TpebyeT MOBbIWEHUA 3PHEKTUBHOCTM MNPOU3BOACTBA, YMEHbLUEHUSA
NPOW3BOACTBEHHbIX 3aTpaT. PelleHune aToil 3afaum TpebyeT KOMMNIEKCHOT0
nccnefoBaHUs BCeX COCTaBASIOWMX 3aTpaT M BbIBAEHUA UCTOYHUKOB He-
onpasfaHHbIX 60nbWKX 3aTpar. Ha C3C npeanpuaTuil, asnsawouierica
HU3LWeNR CTYMEHbID 3NEKTPUYECKONA cucTembl, npuxoantcs go 40% notepb
3NEKTPO3HEPrnUn anekTpmyeckom cetn [5]. OTcloga He0OGXOAMMOCTb UC-
CnefoBaHWiA NOTepb 3HEPIrMM UMEHHO Ha NPOMbILJIEHHbIX MPeANPUATAAX
CTaHOBWUTCS 04veBMAHON. Mpobnema aHeprocbepexeHus B CIC Il asnsa-
eTcsd MHOrorpaHHoli, n uccnefosaHue aToll Npo6aembl cnefyeT pasfenunTb
Ha crefytouime acnekTbl:

1. Co3gaHuve HOpPMaTUBHOW U UHMDOPMALMOHHON 6a3bl And addek-
TUBHOTO yNpaBneHUs 3HepProcHabXeHrem 06beKTa 3SHEPTrOCUCTEMDbI.

2. Pa3paboTka KpuUTEpMeB W MNOKasaTeneil 3HeprosaypeKTUBHOCTH,
obecneymBatownx 60see 06HLEKTUBHYIO OLEHKY 3 (PEKTUBHOCTN 3HEPro-
cbeperarowmnx meponpusaTuia.

3. Mounck aththeKTUBHBIX MOJeNeil U anropuTMOB, 06ecneymBatoLLnX
pa3paboTKy onTuManbHOro 6anaHca mouiHocTelh B COC O3C npumeHu-
TENbHO K HOBbIM 3KOHOMMWUYECKUM YCNOBUAM.

4. V3yyeHne BAUSHUA NOKasaTeneil KayecTBa 3MeKTPO3Hepruu Ha
NnoTepun 3/IeKTPOIHEPTUMN.

B HacToAlee BpeMs Npu MPOeKTUPOBAHUWN 3HEPreTUUHeCKUX 06bEK-
TOB MPUXOAUTCA NOMb30BATbCA CMNPAaBOYHLIMU U HOPMATUBHLIMU AOKY-
MEHTaMu, pa3paboTaHHbIMU HA OCHOBE MATEPUasnoB N AaHHbIX 3HEPTETUKU
eBponeiickoii Yactn 6biBlwero Cotsa. Tak, HanpuMep, YAeNbHbIA pacxof
3NEKTPO3HEPTUN 1 PAS APYTMX KOIMPUUMEHTOB (KO3 (ULMEHTHI cnpoca,
MCNONb30BaHUA, MakCMMyMa W Ap.) He COOTBETCTBYHT KAMMaTUYECKUM
ycnosuam Pecny6nunkn Y3b6ekuctaH, rage cpefHerofoBas Temmnepartypa cy-
L ecTBEHHO NpeBblllaeT CpefHEro4oBy0 TemnepaTtypy eBpoOnenckoli vac-
™ Poccun [81]. MpeTepnenn CyL,eCTBEHHbIE W3MEHEHWUA TEXHONOrUA U
TexHonornyeckoe ob6opygosaHue. [lpumepbl MpeBbIWEHNA WAX  NO-
HUXEHUA YENbHbIX PacXofo0B 3M1eKTPOIHEPTrnKn, N0 CPABHEHUIO C HOpPMa-
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TUBHbIMU Tpe6OBaHUAMKU, MOXHO MPUBECTU M3 MHOTUX OTpacneii Hapoa-
HOro X035CTBa.

Knumat Pecnyb6nmkn Y36eKnctaH O0TAMYaeTcs XapKoh 1 Cyxoi no-
rofloin. B neTHee Bpems TeXHOIOMMYECKUA npoLecc TpebyeT B TEXHONOI K-
YeCKMX NMOMELLEHUAX TKALKMX U OTAENOUHbIX GabpuK yMeHbLIEHNUS TeM-
nepatypbl Ha 20-25°C, a BNa)HOCTb BO34yXa CNnefyeT yBenuuuTtb B 2-3
pasa. MNepexofHblii NpoLecc nNocfe Nycka TeXHOOrMyeckoro o6opysoBsa-
HUs, obecrneynBarOW Nl HEO6XOAUMBIVE TeMMNEPaTypPHO-BNaXHOCTHLIW pe-
XWUM, AAUTCA HECKONbKO 4acoB. VIMeHHO nostomy o6opyfoBaHue 3TUX
NpoM3BOACTB paboTaeT KPYraoCyTOYHO, 6e3 OTK/AHUYEHUA U Ha BbIXOAHbIE
M NpasgHUYHbIE AHU.

BaXHbIM acnekTOM Mpu peweHMn npobnembl 3HeprocbepexeHuns
ABNAETCA onpejeneHne M MUHMMKU3ALUA NOTEPb MOLLHOCTU B 3jeMeHTax
C3C. 31ecb OCHOBHbIM MHCTPYMEHTOM fBNAETCA CHATUE, W feTanbHOoe uc-
cnepgoBaHue rpakoB Harpys3kum B pasHble OTPe3KW BPEMEHU: CMEHHbIE,
CYTOYHbIE CE30HHble U TFofoBble. AHanM3 rpaMKoB Harpysok cnegyeT
paccmaTpuBaTh B TECHOW CBSI3U C TEXHOMOrMYECKUM MPOLLECCOM, a TaKxe,
nMes BBMAY YTPEHHME Yacbl UM BeyepHee BPeMSA HaMGOMbLUMX HArpysok
Ha COC. B nocnegHee BpeMsa CYLLECTBEHHble MOTEPU 3INEKTPO3IHEPruu
NpPoOnCXoaAT n3-3a paboTbl aCUHXPOHHbLIX ABUraTenei, NOABEPrLINXCSA pe-
MOHTaM Ha MecTax, 3a4acTyl B KYyCTapHblIX ycnosuax. llocne pemoHTa
TEXHWYECKOE COCTOSIHME 3TUX ABUratesneli He NPOBepAeTCA Ha COOTBETCT-
BWe C MacnopTHbIMW JaHHbIMW 3aBOfa-u3roToBuTens. B pesynbTate Tex-
HUYeckue nokasaTenn paboTbl TaKMX fABUrateneli OKasbiBaeTCAa HUXe
HOPMaTUBHbIX.

Pe3toMupys npobnemy B LenOM, ciaeayeT NpusHaTh, YTO M3-3a HeCo-
OTBETCTBMSA CMPaBOYHO-HOPMATUBHbLIX TPe6OBaHWI CEroAHAWHUM peanu-
AM Hallel XXU3HU UCKaXaeTca psaj BaXKHeNW X nokasaTenein nponsBoacT-
Ba, TakuxX, Kak npegenbl W3MeHEHUS CE30HHbIX HAarpys3oK, BpemMs Hau-
60MbLLINX MOTEPb, CPOK CNYX6bI 31eKTpoO6OpyAOBaHUA U Ap. TN aedek-
Tbl, B CBOK 0Yepefb, NCKaXKaloT HOPMATUBHbIE U TEXHUKO-3KOHOMUYECKNE
nokKasaTe/in CUCTEMbl 3/1EKTPOCHABGXEHUSA NMPOMbILNEHHbIX MPeANnpUATUIA
[84].

OfHUM 13 3 DeKTUBHbLIX CPeACTB 3KOHOMUW 3HEPropecypcoB SBNS-
eTca BHeApPeHWe Ha MPOMbILWEHHbIX NPeAnpUATUAX COBPEMEHHbIX aBTo-
MaTU3NPOBAHHbLIX CUCTEM KOHTPONA W y4yeTa 3HeproHocmTenein. OpfHako
BCe MPeANnpMATUS HE MOTYT NMO3BONUTbL Cebe YCTaHOBKY TaKUX CUCTEM U3-
3a OTCYTCTBUA (PUHAHCOBLIX CpeAcTB. Mo3TOMY ANA aKTUBM3aLUKM npoLuec-
COB 3HeprocHepeXXeHns BaXKeH NOUCK MyTel U MeXaHW3MOB COrjacoBaHuUs
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3KOHOMMUYECKUX WHTEPECOB KakK 3HEeprocucTembl, Tak WU MOTpebuTenei
3Hepruum.

OpHoi n3 npobnem, chepxusatolleil BHeapeHWe 3Heprocbeperato-
WNX pPeWweHnii ABNAeTCS KpailHe HU3KWIA YPOBEHb WHKOPMALMOHHOIM
06ecneyeHHOCTM NPOEKTHbIX OpraHn3aLmnii HOpMaTUBHOI AOKYMeHTaL e
13-3a HE0O60CHOBAHHO BbICOKOW CTOMMOCTW pacnpocTpaHeHUs HopMaTuB-
HbIX M MH(OPMaLMOHHbIX MaTepuanoB [12]. B HacToswee BpemMsa Ha MHO-
rMx NpeanpusaTMax B cepe NoTpebneHNs 3HeproHocuTenen OTCyTCTBYET
nopsgoK B HOPMUPOBaAHWUK, YUeTe, KOHTPO/E 3a PacX040BaHUEM 3HEpPruun.

HanaxunsaHune yyeTa Kak TaKkoBOe He faeT 3KOHOMWMW 3Hepropecyp-
COB, HO NO3BOJIAET MPOAHaNM3NpoBaTb MOTPe6NeHNe 3NeKTPOIHEPrun, B
pesyfbTaTte Yero NOSABAAETCA BO3MOXHOCTb pa3paboTatb MeponpuaTus no
3KOHOMUMW. TakXe NpaBW/ibHbIA Yy4eT BCKpPbIBAeT BCE HETOYHOCTU BO
B3aMMOOTHOLLEHMAX 3HeprocHabxarwller opraHusauum n noTpebuTens
3NeKTpO3Heprun. ®uHaHCOBLIE CPELCTBa, KOTOPble BbICBOOOXAAOTCS B
pesynbTaTe YynopsfoYMBaHUS yyeTa, - 3TO BCEr0 NNWb KaXyLiascsa 3Ko-
HOMMA. Ha camoM fefe 3TO U3LEPXKKN HecoBepLUeHcTBa yyeTa [12].

JHeprocHabxakwLwWwan opraHusauns He 3aMmHTepecoBaHa B Hanuuue
ngeanbHoOro yyeta. A BOT NOTpebuTeNb SBHO HY)XXaeTcs B MAeanbHOM Mo-
pAfKe y4yeTa, TaK Kak Npu 3TOM BbICBOOOXKAaeTCcs AeHbr, KOTOPble OH pa-
Hee Tepan. [Jo6MBWMCL NOCTAHOBKU ONTUMAaNbHOFO y4yeta, MOXHO Npu-
CTYMWUTb K PELUEHNIO BOMPOCOB 3KOHOMUW 3NEKTPOIHEPTUN.

MpoBefeHHbIA aHanuM3 nokasblBaeT, YTO 3Heprocbeperarouias fes-
TEeNbHOCTb CAYXObl 1aBHOr0 3HepreTuka UMeeTca psaf CyLLeCTBEHHbIX
HeLOCTaTKOB:

* OHUW 3aHATHl FNMaBHbLIM 00Pa30M pelleHneM TeKYLLIMX 3a4ad, CBA3aH-
HbIX C 3KCMAyaTauueil 1 peMOHTOM 3HEpreTMyeckoro o6opynoBaHua u ce-
Teil:

ey 3HeprocnyX6 HeT creyunanmcToB, CMOCO6GHbLIX 3NHEKTUBHO pe-
Watb Takue CAOXHble 3afjayn, KakK BbIMOJHEHUE KOMMJEKCHOro aHanusa
MCNOMIb30BAHWNA 3HEPrOpecypcoB, CUCTEMHAsA OLEHKa MMeloLWmnxca pesep-
BOB 3HeprocbepexeHus, TEXHUKO-3KOHOMUYECKOe 060CHOBaHWE MPUHU-
MaeMbIX pelleHWi, (popMUpoBaHWe MporpaMmbl M ONTUMANbLHOrO MfaHa
pasBMTUA U NOBbIWEHNSA 3PPEKTUBHOCTU (PYHKLMOHMPOBAHUA 3HEProXo-
39MCTBA;

* B CUNY HEJOCTAaTKOB B OpraHusaLuy yyeta U KOHTPOAS MCNOMb30-
BaHWUSA 3HEPropecypcoB OTAeNbl [NaBHbIX 3HEPreTUKOB He pacnonarawT
BCell MH(opMaLmeid, He06XoANMMOM N [OCTATOUYHOW 415 BbINOSHEHUSA BCe-
ro Komnsekca paboTt no aHeprocbepexeHuo;
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* CIOXKMBLIAACSA MpaKTUKa MNAaHUPOBAHWUA 3HEPrOX03S9MCTBEHHOW
LeATeNbHOCTN NpeanpusaTMiA BO MHOFOM HOCUT (hOpMasbHbI XapakTtep,
TaK Kak caMu NnaHbl UMEKT He AUPEKTUBHbLIA, a MHOPMaLUOHHbIA Xa-
pakTep.

Mpu peanusayum NPOEKTOB MO cUcCTeMe 3eKTpocHabxeHns (C3C)
061HEKTOB 3HeprocucTem ocoboe 3HayeHue npuobpeTtaeT oueHKa 3gpdek-
TUBHOCTM paspaboTaHHoin CIC [13,24,63,76,153]. CoBpemeHHass C3C
ABNAETCA  MHOTOMPYHKLMOHaNbHOW  aBTOMATM3UMPOBAHHOW  CUCTEMOIA.
OueHka 3th(heKTMBHOCTU coBpPeMEHHbIX COC ¢ OAHMM KpPUTEepuem CTaHo-
BMTCSA HELOCTATOUYHON M HEOOBLEKTUBHOM. [puyYMHaMu, Bbi3biBAOWUMMK B
psage cnyyaeB Heo6X0AMMOCTb yyeTa B COYETaHUU CTOMMOCTHBLIX W HaTy-
panbHbIX MNOKa3aTenein npu oueHKe 3P(PEKTUBHOCTU MEpPONpuUATUI Mo
3KOHOMMWW 3HEPTUW B MPOMBbILWNIEHHOCTU, ABNAOTCA:

* HEBO3MOXHOCTb MPUBEAEHWUA CPaBHUBAEMbIX BapWaHTOB Tex-
HUYECKMX pelleHnii K cConoCcTaBUMOMY BUAY;

* NPUMEPHOE PaBEHCTBO BAPMAHTOB MO CTOMMOCTHBLIM MOKa3aTe-
NsM;

* pPOCT NOTPEOGHOCTU MPOMbILWIEHHOCTU B MaTepuanbHbIX U Tpy-
[JOBbIX pecypcax nNpu Hanuum psga orpaHUuYeHuii No HUM;

* HeonpefefieHHOCTb UCXOAHOW MH(OPMaLMKM NO paccmaTpusae-
MbIM YCTaHOBKaM, rNaBHbIM 06pa3oM Mo CTOMMOCTHbLIM MOKasaTenam.

YyeT TeXHUYeCKUX nokasateneli 0cCOBGEHHO BaxeH Npu Bbi6ope on-
TUMaNbHOT0 TEXHWYECKOr0o PeLleHus, KOorga B3aumo3aMeHsemble BapuaH-
Tbl 6IM3KWN MeXAy CO60i MO CTOMMOCTHbLIM MOKasaTensiM U CyLLeCTBEHHO
pasnuuatoTca No pacxojam 3Hepruu, TpyLOBbIX pPecypcoB, MeTanioéMKo-
CTn 0bopyAoBaHUA.

B HacToAwee Bpema npu npoekTnpoBaHun CIC MNPOMbILLNEHHOTO
npeanpuatTus (M) Bol6op cxembl 31eKTPoCcHabxeHus (IC) ocyulecTBns-
eTCcs B OCHOBHOM MO 3KOHOMWYecKUM nokasatenam CIC [22,63,76,137],
KOTOpPble CTUMYINPYIOT ynpou,eHne cxembl C3C 1 MUHUMU3ALNIO Yncna
anemeHToB C3C. Ana onpeAeneHnsa paunmoHasbHON CXeMbl 3/1EKTPOCHA6-
XEHNSA WUCNOoMb3YyTCA B OCHOBHOM MHOrOBapuaHTHble METOAbl pacyeTa.
Mpy aTom HeT 0OLLero nokasatens xapakTepusyroLwero TexHn4yeckne Bo3-
MoXxHocT COC pfna conocTtasfieHUs pasHbiXx BapuaHTtoB CIOC. MOXHO
nepevyncnnTb CneayoLine HefoCTaTKN 3TON MeTOAUKMN:

HecTabu/bHble LEeHbl Ha 3M1eKTPOTEXHUYECKY MPOAYKUWUIO B YCNO-
BMAX PbIHOYHON 3KOHOMUKM;

He 4OCTOBEPHOCTb HOPMATUBHbLIX KO3W(UNLMNEHTOB, 060CHOBAHHbIX B
YCNOBUAX FOCYAAPCTBEHHOW 3KOHOMUKN;
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HeAoCTaTOYHbIMA y4yeT TpebOoBaHMI TEXHOMOrMUYECKOro 31eKTpoo6o-
pygosanus (T30) npn npoekTuposaHum C3C.

A dekTnBHOCTb (MK BbIGOp cxembl C) COC Heobxoammo onpe-
JennTb NO MoKasaTento, XapakTepusylowemy Bo3moxHoctu C3C no ne-
pefaye 3/IEKTPO3HEPrUM, YCTPAHEHUIO HEMONafO0K W MOBPEXAEHUW, KOH-
TPONO 1 aBTomMatm3auum n 1.n0. C3C npegnpuatuid, obnagalowmnx ognHa-
KOBbIMW BO3MOXHOCTAMMK (MOKa3aTeNb 3(PEeKTUBHOCTU), JOMKHA UMETb
OAWHAaKOBbI NoKa3saTenb 3 PEKTUBHOCTH.

Heobxoaumo pa3paboTka KOMMIEKCHOro MokKasatens, onpejensio-
Wwas He TOAbKO 3(D(EKTUBHOCTb WMCMO/b30BAHUSA 3NEKTPO3IHEPrun, a ag-
(hekTMBHOCTL CIC 1 B LLe/IOM 3M1eKTPUUECKOM YacTn NpoOU3BOACTBA.

B pa6oTe [145] chopmynmpoBaHa 1 o60CHOBaHa cMCTeEMa Nokasarte-
nein ans oueHKN 3hPEKTUBHOCTU IHEPromcnonbL30BaHUsA Ha NPOMbILLIEH-
HOM npegnpuaTuUn. 3T0 - MNokasaTtefib 3PHEeKTUBHOCTU IHEPrOMCNONbL30-
BaHMA (M33) M nokasaTteNb 3KOHOMMYECKONM LenecoobpasHocTn (M13LY)
peanu3auun BapuaHTa 3Heproc6eperarowiero npoekta (COBOKYMHOCTU
3HeprocbeperalwwWwmnx MeponpuaTuii).

OnpegeneHne nokasatens M33 npou3BOAMTCA Ha OCHOBaHMM 6a-
NnaHca MOLWHOCTM 3HEProucnonb3oBaHnsA, COCTaBNEHHOIO B COOTBETCTBUU
CO CXeMOl 3aMelleHWss 3HepreTUUYEecKOW CTPYKTYypbl MPOMbILLEHHOTO
npeanpuaTus.

OfHUM W3 NPUOPUTETHLIX HamnpaBfeHUI i 3KOHOMUKKU Pecny6aunku
Y36eKUcTaH ABNSETCA pasBUTUe TEKCTUbHON WM Nerkoii NpOMbILIEHHO-
cTn. B Pecny6nvnke paboTaeT HECKONIbKO KPYMHbIX TEKCTUMNbHbIX KOMOU-
HaTOB, KOTOPbIe UMeIOT 06 Me TEHAEHLUN Pa3BUTUSA U NPOGAEMbI HA MYTK
MX YCOBepLIEHCTBOBaHMA. HeonpeneneHHoCTb U HEOOBLEKTMBHOCTbL MpU
COCTaB/IeHUM HOPMATUBHbLIX [OKYMeHTOB, obecneymsarowmux paboTy
3HeproxossiicTea NpeAnpuATUA, He MO3BOMAET TOYHO ONpefenTb ddek-
TUBHOCTb NMPOWN3BOACTBA, & TaKXe MPUBOAUT K HenpeABULEeHHbIM c609M B
paboTe 3N1eKTpoo6opyAoBaHUA.

5.2. KoathpmumeHT 3hPeKTUBHOCTU CU/TIOBON YacTU CUCTEMBbI
3N1EKTPOCHABXEHNSA NMPOMbILWIEHHOTO NPEANPUATHUSA

S eKTUBHOCTb KOMMNeKca paboT, HanpaBfeHHbIX Ha 3KOHOMWIO
3HEpPrunm Ha NPOMbILLIEHHbIX NPEANPUATUAX, MOXET 6bITb OLEHeHa C no-
MOLLbI Koath(uumeHTa apdekTnsHocTu [129]:

n

" (4.1)
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Moe: o =as/3c- KoahpuumeHT adhekTa /-ro MeponpuaTUa No 3Ko-
HOMWUW 3HEPrUn; Sc - CyMMapHbIA pacxof 3HepPropecypcoB Ha 06bekTe [0
BHefpeHns MeponpuaTuii; A3/ - BO3MOXKHasA 3KOHOMUSI CyMMapHOro 3Hep-

ropecypca BHeapeHus /-ro meponpuatus; ai=Ri/YJR - BeCOBON Ko3apgu-

UMEHT /-ro meponpusaTtusa; R, - 06WMIA paHr /-ro mMeponpuaTus (Homep
MecTa, 3aHMMaemMoro MeponpuaTMEM B O6LLEV paHXMPOBKE); /, n - BUAbI 1
4YUCNO MEPOMPUATUIA.

O6uas 1 YacTHble pPaHXMPOBKW COCTaBASKTCS, UCXOAA W3 YC/IOBUS:
4yeM BaXKHee MeponpuAaTue, TeM 60/blUe HOMep MecTa, 3aHMMaeMoro me-
ponpuaTnem B obLlel paHXupoBke. O6LWKIA paHr HaxoauTca no [137] u3
BblpaXeHus

(4.2)
[Ae: ry- YaCTHbI paHr /-ro MeponpuaTUS B PsSAY PaHXMPOBaHMs Mo
j-My nokasaTento-npusHaky; j, T - BUAbl W UWCNO TMoOKasaTeneii-
MpPW3HAKOB.

B KayecTBe nokasaTesieil NPU3HAKOB MOFYT OblTb MCMOMb30BaHbl KO-
3 PULMEHTBI:

9HEpProémMKOCTN YCTAHOBKM, Ha KOTOPOM BHeApsieTC MeponpusTue;

ahekTa MeponpuATUA (OTHOLLUEHWe 3KOHOMWUW 3Hepropecypca oT
BHEAPEHMS MeponpuATUiA K 00LLeil 3KOHOMUKN OT BHEAPEHMS BCEX Mepo-
NPUATUNR);

3aTpar Ha meponpusTue (OTHOLWEHMe 3aTpaT Ha MeponpuaThe K 3a-
TpaTam Ha BCe MeponpuaTus);

CHUXeHne cebecToMmocT npogykrta (OTHOWeHue ceb6ecToMMocTu
NPoAyKTa, BbipabOTAHHOrO YCTaHOBKOW MOCNe BHEAPEHUS MeponpusaTus,
1 ce6ecToMMOCTM NPOAYKTa A0 BHEAPEHUS MeponpuaTus; npu HeobXxoam-
MOCTM MOXXHO paccMaTpuBaTb TO/IbKO 3HEPreTUYECKYH) COCTaB/IAOLLYHO
cebecToumMocTm);

npuoéopHoro y4veta (OTHOWEHME YmMCNa LONONHUTENLHO YCTaHaBN-
BaeMbIX NPMOOPOB MNP BHEAPEHUM MEPOMPUATUS K YNCNY YCTAHOBNEHHbIX
npnbopoB L0 BHEAPEHUA MEPONpPUATAA);

M3MEHEHUs YAeNbHOro pacxofa 3Hepropecypca Ha MPOW3BOACTBE
nNpoayKLumMK;

HafeXHOCTN 3HeprocHab>xeHns (OTHOLLUEHWE BEPOSTHOCTEN OTKa30B
B CHaGXeHUM 3aMeLalolLinMm 1 CYLLLeCTBYOLWMMU 3HEpropecypcamm);
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3KOHOMWYHOCTU (OTHOLUEHME MONHOI0 3(h(MeKTa, BbIPAKEHHOro B
OEHEXXHOM BbIPQKEHWUMW, OT BHeLPEHUS MeponpusaTuUs K CyMMapHbIM 3a-
TpaTtam Ha NpoBefeHne BCeX MepPOornpuaTHii).

Mpn nepexoge NpeanpuaTUA Ha HOBble YCNOBUS (hYHKLMOHMPOBa-
HWUA M BHEAPEHUS HOBbIX TEXHOMOMNIA BO3HUKAET BONPOC 3(heKTUBHOCTYU
C3C, npeayCMOTPEHHbI NPOEKTOM 3TUX MPeAnpUAaTUA. ITK 06CTOATENb-
CTBa MpeanosiaraloT PeKOHCTPYKLMIO MPeAnpuAaTUiA C Y4eTOM COBPEMEH-
HbIX Tpe6OBaHWiA, B YaCTHOCTW, MO Ka4yecTBy WU 3PHEKTUBHOCTU UCMONb-
30BaHNA 3/1IEKTPO3Heprun, aBToMatmsaumm notpebneHus, ydeta u T. L.
[6,74,128]. 370, B CBOK 0O4epeb, HYX[aeTcsd B YCOBEPLUEHCTBOBAHUM
METOAMKMN NpoekTMpoBaHMs CIOC € yyeTOM COBPEMEHHbIX TpeboBaHWIA.
3T ob6cToATENbCTBA TPEOYIOT CPOPMYNIMPOBATL KPUTEPUIA U NoKasaTe/b
ahekTMBHOCTM CIC, 60nee TOUYHO YUUTHIBAIOLLINIA COBPEMEHHbIE TPebo-
BaHuA T30 npwu Bbibope cxembl AC TIT.

MpepnaraeTca BbIOOP CXeMbl OCYLLECTBAATb MO NOKa3aTensam, xapak-
TEpPU3YLWUM 3 (PEKTUBHOCTL (YHKLMOHNPOBaHUA cxXeMbl OC 1 KayecTBO
3NeKTPO3Heprum Ha Bbixoge CIOC [108,112]. Heobxogmmo chopMynmpo-
BaTb MoOKa3aTe/b 0606LjaOL KX AENCTBUIA NO 06ecneyYeHno aTux Tpebo-
BaHWI Ha Bbixoge CIC. [na atoro COC paccmaTpuBaeTca Kak nepefa-
TOYHOE 3BEHO MeXAY WCTOUYHWKOM (311eKTpuyeckas ceTb) U NoTpebuTeniem
(T30) (puc.4.1). YcrtaHaBnMBas COOTHOLUEHME MeXAY BbIXOAHbIMU U
BXOAHbIMM MoKazaTenamu C3C, nonyyaem nepefaToyHblii KOIPPULMNEHT,
Xapaktepuaywuunii BnmaHne C3C Ha napaMeTpbl 3/1eKTPO3Heprun. Ons
YHUBEPCA/IbHOCTN BCE MOKa3aTe/in PaccyUTbIBAOTCA B OTHOCUTESIbHbIX
eAVHNLAX.

[Mokasatenu Ka- Moka3aTtenu

Puc.4.1. CTpyKTypHas cxema /15 onpefeneHmsa apektnsHoctn C3C

CocTaB/nifleTca pacyeTHas CXema 414 Uccnefyemoro uexa w3 mocne-
[0BaTeNbHO BKJIKOUYEHHbIX 31eMeHTOB C3C, OCYLLEeCTBAAOLWMX Henocpes-
CTBEHHOE MUTaHWE 3NEKTPUYECKON aHeprueinr TOO. Cxema BK/HOYAET B
cebss aneMeHTbl Bcex cTyneHeil CIC (B T.4Y. pe3epBHble) OT TOUKM KOM-
MepyecKoro y4yeta o notpebutens. B cxeme gaHbl yCTponcTBa KOMMYyTa-
UMK, 3alNTbI, PerynnpoBaHnsa, aBTOMaTUKK, yyeTa U U3MepeHus. Ynpo-
LeHHasa cxemMa Ana uccnefosaHusa agdekTnsHoctn CIC nokasaHa Ha
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puc.4.2. 3pecb nccnefytoTcd BosMoXXHocTM C3C Mo yCTpaHeHU HeHop-
MaTMBHbIX PEXUMOB PaboThbl U NOBPEXAEHHbIX aneMeHToB COC, obecne-
YeHM0 HeobXOoAMMbIX MOKa3aTesleil KauecTBa 3/1eKTPOIHEPTUN Ha BbIXOAe
C3C.

rmn Tn PM

Puc. 4.2. PacueTHas cxema gns onpegeneHns agpdektneHoctn C3C.

AhpeKTNBHOCTL  (yHKUMOHMpPOBaHNA CIC onpefenseTcs MHOXe-
CTBOM pa3/INYHbIX MOKa3aTeneil, KOTOpPble MOMHOCTbK Y4YMUTbIBaTb MpU
(hopMnpoBaHUM eAMHOro nokasartens 3PPEeKTUBHOCTM HEBO3MOXHO. [1o-
3TOMY YUMTLIBAKOTCA TONLKO Te MOKasaTenn, YydlleHne KOTOpbIX CBsi3a-
HO ¢ ycTpolictBamn C3C. Hanpumep, KonebaHne M OTK/IOHEHWE YaCTOTbI
TOKa HEBO3MOXHO YCTpaHUTb ycTpoiicTtBammn CI3C M. Ana onpepeneHus
0006LEeHHOr0 MokasaTens 3MPEKTUBHOCTU WCMONb3YyeM METO[ MHOro-
KpuTepuanbHoro aHanusa [81,129]. SgdekTnBHoCcTL CIC onpepenseTca B
OCHOBHOM 3(h(PeKTMBHOCTbIO Nepesayn U Ka4eCcTBOM MOCTaB/sAeMOW 3Hep-
rMKN, YCTPAHEHVEM MOBPEXAEHHbIX 3/1IEMEHTOB U HEHOPMA/IbHbIX PEXUMOB
pa6oTel COC. B3aMMOCBsA3aHHble MoKasaten 0606wWakT 1 noayyarT
eAVHbIA KOIDPUUMEHT, ONpeLenstoWnii CTeneHb UCKaXKeHUs 3TUX MoKa-
3ateneli Ha Bbixoge C3C.

OCHOBHbIMK OrepauusMun, BbINOIHAEMbIMU 3/1IEMEHTAMU BTOPUYHBIX
Lenen, ABNAKOTCA: U3MEPEHUe, YYeT, KOHTPO/ib, 3alinTa, aBTOMaTUYecKoe
ynpas/ieHne KOMMYTaUWOHHbIMY annapaTamu, pe3epBUpoBaHME 3/1IEMEH-
ToB C3C 1 T.N. YCnewHoe BbIMOSIHEHME 3TUX Onepauuin B KOHEYHOM MTO-
re onpegenser aPPeKTUBHOCTL PYHKUMOHMPOBaHMA CIC npegnpuatus.
Mpn 3tom HeT 06LLero nokasaTens, XapakTepu3ylwero BO3MOXHOCTU
BTOPMYHbIX Llerer 1 yyeTa 3TOro rnokasatens npu Bbibope cxembl C3IC
npeanpuaTus.

CTpyKTypHasa cxema onpefeneHus 00606LIeHHOro nokasarens ag-
(hekTnBHOCTM CIC nokasaHa Ha puc. 4.3. O6WKMiA KOahPUUNeHT addek-
TMBHOCTM COC ycTaHaBnnBaeTcA 0600LLeHNEM 3KOHOMUYECKUX U TEXHMU-
yeckux nokasatenei agdekTnBHOCTM CIC. KoahpuumMeHT TeXHMYECKO
3heKTMBHOCTM onpeaenseTca 0606LWeHNeEM nokasaTenel 3eKTUBHO-
cTn cunosoii yact CIAC 1 3PPeKTUBHOCTHIO (PYHKLMOHMPOBAHUS BTO-
pUYHbIX Leneii C3C.
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MpuHuMaroTCa cnegyrouine obo6LWEeHHbIE MOKasaTenun, Onpefensto-
wme aheKTMBHOCTb PaboTbl cuoBoM YacTn CIC: KOIPPULMEHT KayecT-
Ba, XapaKTepu3yowWwmnii N3MeHeHe KayecTBa 3/1eKTPOIHEPIMM Ha BbIX0Oje
C3C; aHepreTMyeckuii KoahPuUMEHT, onpefenstolnini cTeneHb agdek-
TUBHOCTUN MNepejaydn 3NeKTPO3Heprum no npeanoxeHHonm cxeme 3C. -
(heKTMBHOCTb paboTbl BTOPUYHBIX Lienei XapakTepusyeTca KoahduumeH-
TOM (PyHKUMOHUpoBaHMA CIC, onpeenaoWwmM ypoBeHb aBToMaTm3aunm,
CUCTEMbIl Y4eTa, HafeXHOCTU W 3awmTbl. SpPeKTUBHOCTL pabotel CIC
3aBUCUT OT 3arpysku anemeHToB C3C. MMoaTtomy npu hopMuUpoBaHUM Mo-
Kaszatens aheKTUBHOCTU YUUTbIBAETCA 0606 EHHbIA KO3DHUUNEHT 3a-
rpysku anemeHTos C3C.

O606LLEHHbIN KoathrLeHT
adhcpexTmBHOCTM CIC

KoapgpumumeHt
3arpysku C3C

KoahhnuneHT TexHu-
yeckoit apdekTneHocTH JT

KoagpduumneHT aKoHOMHU-
4ecKoi ahheKTUBHOCTH

CacC Cac
[onsa anektpo- Kosthduuyment KoatpduuymeHt
3aTpaT B cebe- 3 PeKTUBHOCTM 3(h(heKTUBHOCTH
CTOMMOCTHU CUNOBOWA YacTn (YHKLMOHMpOBa-
npoAyKuun Ccac Hua C3C
ZZ3E T~
[Lons anekTpo- Koaddu- QHepreTtun- Koathdnm-
éMKOCTU B LMEHT Ka- YEeCKuii Ko- LWEHT pe-
3Heproémkoc- yecTBa ahduyn- 3epBupo-
TN NpoAyKLMmn CcacC eHT C3OC BaHuns COC
Koatppuunm-
eHT aBTOMa-
B % TU3a-Lun
¢ §1 fs cac
HW®n
1
1 1 1 u IB! Koa(*)q)mum_
h % K a eHT yueTa
?fa B2 - ft cac
;¢ 5
n & n a

Puc. 4.3. CTpyKTypHas cxema ornpefeneHnst 0606LLeHHOro
nokasarens apdekTMBHOCTM CIC NpeanpuATUS
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06061 eHHbIV KoahdumumeHT KadecTBa CIC onpefenseTcs YMHOXe-
HMeM KO3(h(ULMEHTOB KayecTBa Hanps>keHus C3IC:

_ *2_*.*** (43)

pe: - KO3(h(ULMEHT CUHYCOMAANBHOCTH, KO3 (ML UeHT
OTK/IOHEHUA HanpsXxeHus, Kom- KO3PPULMEHT CUMMETPUYHOCTU Hanps-
XeHus, onpeaensemMbiii B 3aBUCMMOCTM OT TEKYLLEro 3HayeHUs Hanpsxe-
HMA Ha WwirHax C3C.

Mpn HeO6XOAMMOCTM YUUTLIBAKOTCA U ApYrue nokasaTenn KayecTsa,
ecnn BnusHUe CIOC Ha 3TOT nokasatesb 6yAeT CYLeCTBEHHbIM.

Ha Bbixoge COC paccumThiBalOTCA Ccneaytoline KoahpuumeHTbl Ka-
YecTBa 3/1EKTPO3IHEPTUN: OTK/IOHEHUSA HaMpPsXeHUs, KOIPpULMEHTbLI CU-
HYCOMAAIbHOCTU N CUMMeTpun. OTK/IOHEHWe HanpsHKeHUs, Bbl3BaHHOE
napametpamu cxembl C3C (puc. 5.3), onpegensercs no gopmyne:

AUz ~+ (LW, ‘K~Y 31-(b cT p+Xudado)-1r K,), (4.4)
/=1 /»l
loe: RQ XO0- yAenbHOe aKTMBHOE W WHAYKTWBHOE COMPOTWBI/IEHME
N30, owm; I, - gnuHa NnHUK, km; K, - KO3MEHUUNEHT TpaHCHopMaLumn Ha-
NPpsKeHN.

C NOMOLLbI0 PErynnupyroLmnx yCTPOMCTB 3TO NafeHne HanpsKeHus
KOMMEHCMPYETCH, U KOIPULMEHT nepesayn HanpsHKeHUs onpegensercs
no cnegytoueii popmyne:

__"BbIX _ ANoBbix_ " BbK In o\
A 1, wvnex+tAva wuex+(AUz- AU, Y n

ge: Uex- HanpshkeHue Ha Bxoge COC, B; tf\Jpez - MakcuMmanbHOe
A06aBOYHOE HanpsXXeHne perynvpytowmx ycrpoicts C3C, kB;

3TOT KOIPPULMEHT XapakTepu3yeT CTereHb BUAHUA YCTPOWCTB
C3C Ha ypoBeHb HanNps>XeHns CeTu.

EWE oAHMM MoKas3aTefneM KayecTBa 3JIEKTPO3IHeprun fAenseTca Ko-
3P OULMNEHT HECMHYCONAANLHOCTU HanpsHXKeHUs, KOTOPbIA XapaKTepusyet
NCKaXKeHHoe™ CcUHYyCcOMAanbHOCTU HanpsXeHUs. HecuHycoumanbHoOCTb
(hopMbl KPUBOrO Hanps>KeHWUs BO3HUKAET M3-3a HE/IMHEWHOCTU 3/1EMEHTOB
C3C u Harpy3ku. Ong ynydlieHUs CUHYCOMLa/IbHOCTM HanpsXXeHus B
C3C uncnonb3ytoTca pasfnyHble AeMn@upyroLine yCcTpoicTBa 1 ocobble
CXeMbl COefluHeHMs npeobpasoBaTeneil anekTpuyeckon sHeprum [130].
CtopmynmpyemM nokasaTeflb, XapakTepu3ylLWwmnin CUHYCOMAaNbHOCTb Ha-
npseHns Ha Bbixoge COC, KoTopbl onpegenseTca (NOc/fe YMeHbLIEHUs
B/IUAHWA BbICLUMX rapMOHUK) MO CnefytoLlein gopmyne:

116



(4.6)
t/,+\V/5x -
roe: Ui - felicTBylowee 3HayeHne nepBori rapMoHunku; U, - fgeicT-

BYIOLLLee 3HaYeHNe BbICLLEN rapMOHUKM /-0 nopsaaka.

HecuMMeTpuUUYHOCTL HanpsXXeHMa Ha Bbixoge C3C onpepenserca
3HaUYeHMeM HanpsHXKEHWA HYNeBoM M 06paTHON nocnefoBaTeNlbHOCTU U
yCTpaHseTCA MneperpynnupoBKoi oaHotasHbix noTpebuteneii [130]. Ko-
APHUUMEHT CUMMETPUIN ONpesenseTcs Nno ciegytoulen popmyne:

oe: UO- Hanps>XeHue HyneBow (Mnv o6paTHOM) nocnefoBaTeslbHO-
CTWN.

KoapgpumumeHT (4.3) faeT o6LLYHO OLEHKY KauyeCTBY 3/1eEKTPOIHEPTUN
Ha Bbixoge CIOC C [OCTaTOYHOW TOYHOCTbO. IMpK 3TOM Y4YMTbIBAKOTCA Te
nokKasaTe/in KayecTBa 3NeKTPO3IHepPrun, BansHue pabotbl C3C Ha KOTO-
pble OyAeT 3Ha4YNTENbHbIM.

BaHbIM nokasaTenem paboTbl cMnoBoOi YacTn CIC aBnseTcsa nepe-
faya 3NeKTPO3IHEPrUn C MakCUMasibHbIM KayeCcTBOM WM MWHWMaNbHbIMU
notepamun. 3Ta BO3MOXHOCTb C3C OLEHMBAETCA 3HEpPreTUYeCKUMMU KO-
ahpuumeHTamm: KoaphuuneHTOM nonesHoro geictema C3C - rjcx; Ko-
apuymeHToM mowHocTn CIOC npegnpuaTma - cos(p

KoagpduumeHt mowHoctn COC npefnpuaTua onpegenseTcs nocne
KOMMEeHcaL MM peakTUBHOW MOLLHOCTM MO cneaytoueri hopmyne:

(4.8)

loe: POOw 1 sobw, " obwaa notpebnsemMas akTvBHas W peakTWBHaA

MOLLHOCTb npeanpuatTuda, KBT, kBAp; QK- cymmapHaa MolwHocTb KKY,
yCTaHOB/MIEHHAA Ha NpeanpuaTun, kKBAp.

KoathduumeHt nonesHoro pgeicteua C3C onpepensieTcs no

thopmyne:

pe: APz - cymmapHble notepu B afiemeHTax C3C, kBT; PHar - no-
Tpebnsemas MowHocTs TAO , KBT.
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4.3. O606WEHHDbIN KO3 DULNEHT 30 PEKTUBHOCTM CUCTEMDbI
3/1eEKTPOCHAa6XeHMNA NPOMbILLINIEHHbIX NPELNPUATUIA

BTopuuHble uenn C3C obecneymBaroT HafeXHOCTb, 6€30MacHOCTb,
OMnepaTUBHOCTb, TOYHOCTb U yrpasnsemocts C3C. OCHOBHble onepauuu,
BbIMOMHAEMbIE 3/1eMEeHTaMW BTOPWUYHbLIX Leneid - 3TO WM3MEpeHue, Yyuer,
KOHTPO/Ib, 3alLnNTa, aBTOMATUYECKOe yrnpas/ieHne KOMMYTaLMOHHbIMYK an-
naparamu, ynpasseHue pesepeupoBaHnemM anemeHtoB COC n T.n. Ycnew-
HOe BbINOJIHEHNE 3TUX OMepauunii B KOHEYHOM WTOre onpeaenseT addek-
TUBHOCTb (PYHKUMOHMpPOBaHUA CIC npeanpuaTus.

OCHOBHbIM MoKa3zaTefieM 3MeKTUBHOCTM (PYHKLMOHUPOBaHMA CIC
ABnAeTCcA HagexHocTe COC, KOTOpas XapakTepu3yeTcsa HECKONbKUMU Mo-
KasaTensaMy HafeXHoCTW. ITW Mokasate/n OnpefenstoTcd B OCHOBHOM
MeTofaMun TeEOPUN BEPOATHOCTEN M LOCTATOYHO CNOXHbI B UCMO/b30BAHUN
B npakTuyecknx pacdetax CIC. KoathpuumeHTbl HafeXXHOCTU XapaKTe-
pu3ylOT Hanbonee BepoATHble cuTyauum B pabote CIOC. HecmoTps Ha
CNOXXHOCTb pacyeToB, 3TV NOKasaTe/IM He MOTYT TOYHO XapakTepusosaTtb
HafeXXHOCTb 3/1eMeHTOB U B Lienom C3C.

KoahmumeHT, XxapakTepusyowmii TeXHUYeckme BO3MOXHOCTM C3C
[O/DKHbI XapakKTepu3oBaTb HE BEPOATHOCTbL (Hampumep, Bpems 6e30TKas-
HOW paboTbl), @ BO3MOXHOCTM cXeMbl OC MO yCTpaHeHW0 Henonagok, oT-
Ka3oB, MOBpeXAeHWin n T.n. B pabote CIC. MNpu 3TOM ANS KOHKPETHOW
CXeMbl KO3hPMUNEHT, XapaKTepmnsyownin HagexxHocts CIC, ao/mKeH on-
pefenAaTbcAd OAHO3HAYHO. OCHOBHble Mepbl, MOBbIWAKLME HAAEXKHOCTb
C3C, - pesepBupoBaHue 3neMeHToB CIC, aBTOMaTum3auus (3alnTbl U
(hyHKUMOHMpoBaHns CIC), KOHTPO/b pexxnmoB paboTbl C3C.

Cchopmynupyem nokasatenb, 0606warwmii 3T Bo3MoXXHocTn C3C
N XapakKTepusyLlnin, B OCHOBHOM, 3(P(EKTUBHOCTb (DYHKLIMOHNPOBAHUS
C3C. [AnAa aBTOMATWUYeCKOro BK/KOYeHMA pe3epBOB 3nemeHToB COC, a
TakXXe aBTOMaTM3auun MpoueccoB MNOTpebsieHnsa anekTponoTpebneHns
TpebyeTca U3MepeHMe TeKyL X nokasartesnei anekTponoTpebneHus. dop-
MYynUpys MokasaTenu, xapakTepusytouline 3tu BosMoxHocTn C3IC, a Tak-
Xe 06006Waa 3TM nokasaTenu, MnoayydnuMm O6LIMIA KO3PhMUMEHT, XapakTe-
PU3YIOLWNIA 3 HheKTUBHOCTL PaboTbl BTOPMUHbLIX Leneii CIC. PaboTocno-
cobHocTb CIC npu pas3iMyHbIX HEHOPMA/IbHbIX PeXumax paboTtbl nUan no-
BpexaeHuax anemeHtoB CIC onpegensercd KOIPEHULMEHTOM (YHKLMO-
HVUpoBaHMA (BTOPUYHLIX Leneit) CIC, cocToAWwmUM 13 KO3hPULUEHTOB pe-
3epBMpOBaHNA, aBToMaTM3aumm 1 yyeta. KoapuumneHT pesepBrpoBaHuA
COC onpegenseTtca no gopmyne:
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K (4.10)

Fpe: N3L- yucno anemeHtoB COC, MMelOWMX BO3MOXXHOCTb pesep-
BMpoBaHuA; Npeé3- yncno pesepBrpoBaHHbIX anemeHToB C3C. lNMonHoe pe-
3epBMpPOBaHNE 3/IEMEHTOB OYyAeT Npy napasnesibHO BKIHOYEHHbIX 3/1eMeH-
Tax Ha Kaxpgon ctyneHn C3C, T.e. N3HNpe3s2-N3l.

KoapgmumeHt aBTomatusauum CIOC onpefensetcd BO3MOXHOCTHA-
M 33C No obecneyveHnIo cneayoLwmx onepawmii:

* aBTOMAaTWYECKOe BK/HOUEHMe pe3epBa Ha MOACTaHLMAX;

* aBTOMaTU4YecKoe perynunpoBaHune KoapgpuumneHta mowHoctn C3C;

* aBTOMaTUYeCKOe perynmposaHue HanpsxeHus B C3C.

KoathuuveHT aBTOMaTM3aLMmn onpegensetcs Mo cnefyroleii gop-
myne:

(4.11)

loe: Nag- 4Mcno NoACTaHLMIA, UMeloLWwmnX yCTpocTBa aBToMaTuye-
CKOro BK/tOYeHus pesepBa; NAU- uucno nofcTaHuuii, MMeKLWMX ycT-
pOWCTBa perynmpoBaHus HanpsXXeHus; bloy- 4ynucno noacTaHUWiA, Meto-
WKUX YCTPONCTBa PerynupoBaHuna coscp; Nnc- o6Liee YMCNo NOACTaHLMiA
Ha NpeAnpuATUN.

CucTtema y4yeTta 3/1eKTPOIHEPTUM Ha NPeANPUATUN XapaKTepusyeTcs
KoappuumeHTom ydeta CIOC, KOTOpbIA onpegenserca no crneaytolen

thopmyne:

Foe: Nm) - umncno Toyek pacnpegeneHuns 3NeKTPO3HEPTUM [0 TEXHO-
nornyeckoro uexa; N,y - 4YMC/O TOYEK pacnpefeneHns 3NeKTPO3IHepruu,
NMerLWnX ycTpoicTea ydeta; K”, - KO3(hULUNEHT, XapaKTepusytoLwuii
CUCTEMY KOMMEPYECKOro y4yeTa, KOTOPbIA MpW aBTOMAaTU3MPOBAHHON cuUC-
Teme ydyeta (ACKY3) KHKUWI0,5, a npu HeaBTOMaTU3MPOBaAHHOW
Kky ~0,25\ Kur. - KO3punuMeHT, XapakTepUsylowmnii CUCTEMY TEXHMYe-
CKOr0 Yy4yeTa, KOTOpPblA nNpuM aBTOMATU3MPOBAHHOW CUCTEME YyeTa
KTex-0,5, a npy HeaBTOMaTU3MPOBaHHON KTa=0,25.

[ns 60nee TOYHON OLEHKU CUCTeMbl y4eTa npegnaraercs Koagdu-
LUMeHT KadyecTBa yyeTa [13]. KayecTBO yu4eTa onpefensercs ero nojaHo-
TOW, TOYHOCTbI, JOCTOBEPHOCTbIO W OMepaTMBHOCTLIO. [lonHOTa y4yeTa
OLEeHMBaeTCA KOAPPMLMEHTOM MONHOTLI yyeTa Kn, npefcTaBnsowmm co-
60i OTHOWEHMEe 06bema YUYETHON MHopMaumn, KoTopas obecrnevnBaeTcs
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CYLLIECTBYHOLLLE CUCTEMOI y4eTa, K 00beMY YYETHOW MHDopMauun, oTee-
yarouelri TpeboBaHMAM ynpaBneHUs Npou3BoACTBOM. Mog 06beMOM yueT-
HOW MH(OpPMaLMM NOHMMAETCA YMCN0 TOYEK MPeanpuUAaTA, B KOTOPbIX OM-
pefefieHne pacxofoB 3HEPropecypcoB MPOU3BOAMTCA €LLE U pacHeTHbIMU
mMeTogamu, T.e.

(4.13)

Foe: V,- 06beM y4yeTHON MH(opmaymm no /-my o06bLEKTY MHPOpMa-
LUy NpU CyLLecTBYIOLLEn cucteme yyeta; VO,- 06beM yYeTHON UHGoOpma-
Lun, NonyyeHne KOTOPOW JOMKHO 0b6ecrneymBatbCa No /-My 06beKTY yue-
Ta B COOTBETCTBUWU C TPebOOBAHUAMU KOMMIEKCHON cucTembl y4yeta; N -
KO/INYeCTBO OOBLEKTOB B CYLLECTBYHOLLEA cuCTEME YUeTa; No - KONIMYEeCTBO
00bEKTOB B CUCTEME Yy4eTa, COOTBETCTBYHOLLee TpPebGOBaHMAM KOMMIEKC-
HOW CUCTEMBbI.

TOYHOCTbL YyueTa XapakTepusyeTcss KOappuuMeHTOM TouHocTU KT,
NnpeAcTaBNAOWMM CcO60M OTHOLEHUE CTeneHW TOYHOCTM OnpegeneHus
pacxofa 3Hepropecypcos MpuOGOPHbIM M pacyeTHbIM MeTofamu, obecne-
4yMBaeMbIMU CYLLECTBYIOLLE CUCTEMON yyeTa, K OTBeYatoLLeil TpeboBaHN-
AM ynpaBaeHns Npon3BOACTBOM, T.€.

(4.14)

oe: rin rip- cTeneHW TOYHOCTW /-1 MHDOpMaLuK, obecrnevmBaemon
COOTBETCTBEHHO YCTaHOB/EHHbIMU MNpubopaMy yyeTa U MPUMEHSEMbIMU
mMeTogammn pacyeta; rOM roip- CTEMEHWM TOYHOCTU /-1 efUHULLI MH(OPMa-
UMM COOTBETCTBEHHO B C/lyyae NpMOGOPHOro M pacyeTHOro cnocobos yue-
Ta, OTBevawwWwmMx TpeboBaHUSAM KOMMAEKCHON cuctembl; V, VO - oblwume
00bEMbI YYETHOIW MHGOpMaLMK, NONyYeHNe KOTOPOI obecnednmBaeTcs Mo
npeanpuATUIO COOTBETCTBEHHO MNPY CYLLECTBYIOLWEA CUCTEME Yy4yeTa U
KomnnekcHon; Vn, Vp, Von, VQp - 06bemMbl YY4ETHOM MHGOpMaLuun, nony-
YyeHMe KOTOpOoil obecneymBaeTca No NpeanpuaTU0O NPUOOPHBLIM U pacyeT-
HbIM crioco6aMmy COOTBETCTBEHHO B CYLLECTBYHOLENA U KOMMIEKCHOM CUC-
Temax yuera.

Moj LOCTOBEPHOCTLIO y4yeTa MOHMMAaeTCsa COOTBETCTBUE MHpOpPMa-
LUK, oTpaXkaeMoWn AaHHbIMU 3HEPreTMUYecKoro yyeta U OTYETHOCTK, (ak-
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TUYeCKNM MNOKasaHNAM YCTaHOBJ/IEHHbIX I'IpVI60pOB yyeTa uan nokasare-
NiaMm, ncHncnaemMmblMm Ha OCHOBE MPUMEHAEMBIX paCHEeTHbLIX METOA0B, Tle.

(4.15)

Foe: S 1 So - [LOCTOBEPHOCTb MH(OPMAaLUM B CYLLECTBYHOLLEN W
KOMMMEKCHOW cucTemax y4eTa.

B ycnoBmAx NOMHOro BHeAPEHMS KOMMIEKCHON CUCTeMbl LOCTOBep-
HOCTb MHOpMaLun So* 1, Torga

TR AR L ALY B Lk AL NPT

Foe: Vi V,p- 006beMbl JOCTOBEPHON MHGOPMALUN, UMEIOLLLEA Me-
CTO COOTBETCTBEHHO MPU NPMOGOPHOM M pacyHeTHbIX cnocobax yyeTa.

OnepaTMBHOCTb Yy4yeTa OTpaXkaeT CBOEBPEMEHHOCTb MOMyYeHUs
YYeTHOW WHMOpMauunM B COOTBETCTBUM C TpeGOBaHMAMU YNpaBieHWs
Npon3BOACTBOM, T.€.

4.17
0 (4.17)

loe: T wn Tepd - cpepgHMe onepaTtMBHOCTM (BPeMS) NONYYEHUS WH-
(hopMauuy B CyLLECTBYIOLLEN 1 KOMMNIEKCHON cucTemMax ydeTa.

KoagmuymeHT kayecTBa yuyeTa oOrnpefenseTcs YpOBHEM KavecTsa
y4yeTa JaHHOro BMAa 3HEpPropecypca M paccyMTbiBaeTCs MO ChnefytoLlei
(hopmyne:

Kky = Kn KT-KZ “KO. (4.18)

[na onpegeneHns o606LEHHOrO TeEXHUYECKOro rnokasartens aggek-
TMBHOCTM CIC CKNaAbiBalOTCA TPW BbILLIEN3NIOXEHHbIX Mokasatens (Ko-
appuUuUMEHTbI KayecTBa, 3HepreTMYeckuini nokasaTeflb U 3(WEKTUBHOCTb
(hYHKLMOHVPOBaHSA).

Cxema 3C moxeT paboTatb 6e3 KoaghuuneHTa PYHKLMOHNPOBAHUS
- Kadgi". Hanpumep, 6e3 aBToMatm3auumn, 6e3 pesepBa uamM 6e3 CUCTeMbI
yyeTa. Mo3TomMy 3TOT KOIPOULUMEHT AOMONHAET BO3MOXHOCTM C3C. Ko-
3 PUUMEHT TeEXHMUECKON athekTuBHOCTM CIC onpepenserca CymMmupo-
BaHVWEM KO3(P(PUUMEHTOB CWUNOBOM 4YacTu U ynpaBaswLleid yvactm CIC,

T.e.
M ni

‘A = £ —e* > (4.19)
=1 Hlm

Foe: Kn- KoagpuumeHT adpheKTUBHOCTUN /7-X BO3MOXHOCTel C3C,
Xapaktepuaywuimnii agdekTuBHocTb C3C; a, =1/m - BECOBOI KO3(hduLu-
eHT m-x BO3MOXHocTelh COC; n - HOMep MecTa KoapgumumeHTa agdek-
TUBHOCTW, 3aHMMaemMoro B 06Luleil paHxuposke. C yyeTom 06LLero ymcna
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KO3(P(MLUMEHTOB, a TaKXe TOro, Yto 06WMWIA KOIPPMUUMEHT He A0/MKEH
OblTb 60/IbLUE €4MHULbLI, BECOBOM KOIP(PULMEHT MPUHUMAEM B Cleayto-
wem Bmae [108,118]:

=0,25 *ffcx +0,2 «COSPK +0,16°K1ai+0,14. K, +0,125+  +0,11-Km. (4.20)

O6Lwasa 1 YacTHble paHXMPOBKN BECOBbIX KO3(h(UUMEHTOB COCTaB-
NAKTCA, UCXOAA U3 YCNOBUA: YeM BaXKHee KOIMULMEHT, TeM 60/bLLE HO-
Mep MecTa, 3aHMMaemoro KoaduuueHTOM B 06Lieil paHXuposke. Mpu
3TOM BbIOMpaeTCs KpUTepWid, N0 KOTOPOMY PaHXUPYHTCA nokKasaTenm
aphekTnBHOCTM CIC. B KayecTBe TaKOro KpUTepus MOXKHO NMPUHATL [0-
N0 BAVAHUS MNoKaslaTenein agdekTnBHoct CIC Ha noOTepu 3Hepruu B
C3C, Ha rogosble npuBefeHHbIe 3aTpaThl, Ha HageXxHocTb C3C, Ha ycno-
BMA 3arpsisHEHNS OKpYXXaloLel cpefbl 1 T.0.

Hanpumep, wuccnefyem BAUAHUSA 3HEPreTUYECKUX KO3((ULMEHTOB
C3C, T.e. KoathhuumeHTa nonesHoro gericteus COC u KoadgpmumeHTa
Mo HocT COC Ha noTepu MoWHOCTU Ha Bbixoge C3IC:

w
ap]=i2-r=
43 -U-Cos(p\ 3-U2mCos2(pt (4-21)
ap, _Cos {2 (4 22)
oP2  Coi>, v

Hanpumep, onpefensemM W3MeEHEHMe OTHOCWUTENIbHbIX MOTEpPb Mpu

yBenuyeHue coscp Ha 10%, T.e. ot 0,82 Ha 0,92:
4/~ Cos\p™_ 0,92~ _ 0S4 A~
P, Cosiz 082 067 4

Mpn yBennyeHmn coscp Ha 10 % OTHOCUTENbHbIE NMOTEPU YMEHbLUa-
eTcsl Ha 26 %. AHanu3Mpyem M3MeHeHWe MoTepb B abCOMOTHBLIX BEMNYM-
Hax, npu Harpy3ke 100 kBT1, R=1 oM u HanpsxeHuu cetn 380 B.

ap =3-11mR =3-16620.22 = 1818 kBT; (4.24)

OP=3/2+0=31852 0.22=22.61 KBT. (4.25)

AOGCONIOTHLIE MOTEPU YMeHbllakoTcs Ha 4,43, T.e. K.n.g. C3C Ha
4,43%.

Takum obpa3om, 0gMHaKoBble M3MeHeHWe (Ha 10%) sHepreTuyecKux
nokasateneit C3C NpuBOAMT K N3MEHEHUIO MOTEPb MOLLHOCTY Ha BbIX0A4e
C3C B cnegyowmx 3Ha4YeHNAX:

Mpn n3meHeHUn K.n.4. - abcontoTHble noTepn Ha 10 kBT, oTHOCK-
TefibHble noTepun Ha 10 %;
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Mpy n3meHeHUN cos i - abCcoNtoTHbIe NoTepu Ha 4,43 KBT, oTHOCK-
TeNbHble NMOTepU Ha 4,43%.

Takum 06pa3om, cpaBHUBAKOTCA [Lpyrile nokasatenn 3¢(HeKTUBHO-
CTW, BXogAWMe B 0606LLeHHbIN NokasaTenb agdekTMBHOCTM CIC, N Me-
CTO nokasaTens B paHXWpoBaHWe NnokasaTesei.

Mpu akcnnyatauunm C3C 3TOT KOI(MUUMEHT WUCNONb3yeTcsa AN1d
KOHTpona apgekTnsHoctn CIC npeanpuAatva. Ana aToro onpegensercs
HOPMaTUBHbIA KO3hpuumeHT apdekTnBHOocTM CIC Ha OCHOBE AOMYCTU-
MbIX (HOPMaTMBHbIX) 3HAYEHUI 3TUX KOIP(PMLMEHTOB. [ANa onpeaeneHuns
HOPMATMBHOI0 3HayeHUa KoagpuumeHta apdekTuBHocTM CIC UCMONb-
3yeMm crefytoLine HopMaTBHbIe AaHHble N0 3N1eKTPONOTPEONEHMIO:

JonycTnuMble OTKIOHEHUA HanpsaXeHusa - 5%.

Jonyctumas CUMMeTPUYHOCTb HanpsXXeHns - 2%.

HecuHycongansHoCTb HanpsxeHus - 2%.

HopmatnsHoe 3HayeHune notepb B COC - 5%.

HopmaTuBHbIN KO3hPULMEHT MowHOCTK - 0,96.

Hannune ACKY 3 Ha npeanpusatua, T.e. Ky=0,5.

KonnyecTso pe3epBupoBaHHbIX 3nemeHToB C3C He meHee 50%.

MoacTtaHunm npegnpuatua umerowme ABP - 100%.

MoacTaHUUK, NMeroLMe YCTPONCTBO perynnpoBaHus cos - 100%.

MoAcTaHUUN, UMetoLLne YCTPOMCTBO PeryMpoBaHna HanpsxeHns -
100%.

Mo 3HaYeHUAM 3TUX NokKasaTenieil onpefenseM KoappuuneHTbl -
thektTnBHOCTM COC. Koah(PuumeHT KayecTBa 3/1eKTPOIHEPrUnN Ha BbIX0ne
CacC:

KK, *K«j KameKw =0,95¢0,99¢0,99=0,93. (4.26)

KoapgpumumeHTt asTomatmsauuy C3C:

Ka = 0,51+ 0,15 *1+ 01*= 0,75. (4.27)

HopmaTuBHbI KO3hMPULMEHT TeXHUYECKON ahdekTuBHOCTU CIC:

“m.cac = T Jicac + ¢ ‘COS(Pcjc + 7_'Kkau + “ *Ka*+ T *& pe3 + ” v=
4 j O o]

/

* 0,25 +0,95 + 0,2 +0,96 + 0,16 +0,93 + 0,14 +0,75 + 0,125 *1+ 0,11 +0,5 =

= 0,237 + 0,192 + 0,149 + 0,105 + 0,094 + 0,055 = 0,8.

(4.28)

Mpu skcnnyaTaumnm CIOC 3TOT KO3IPUUMEHT UCNoNb3yeTcs Ans
KOHTpPONA apdhekTBHOCTN CIAC npeanpusaTums.

HagexHocTb C3C HenocpeAcTBEHHO 3aBUCUT OT KO3huumeHTa 3a-
rPy3Ku an1eKTpoobopyaoBaHusi. C 0fHOV CTOPOHbLI, YEM MEHbLLE 3arpys3Kka,
TeM 60/blle HafeXHOCTb, C APYFOW CTOPOHbI - YeM MeHbLUEe 3arpyska,

123



MeTOAUKM MPOEKTMPOBAHUS N 3HEPreTUYeCcKUX o06cnefoBaHMn npegnpu-
ATNS.

KoathgmumeHT aphekTuBHOCTM CIC npu NpOeKTUPOBaHUU MCMOSb-
3yeTca 419 OLEHKM BO3MOXXHOCTU npoekTupyemoin C3C u Bbibopa Hambo-
nee athekTmBHol CIC npegnpuatusa. Mpu akcnayaTtaumm COC ¢ nomo-
Wbt UHGOPMaLMOHHO-U3MEPUTENIbHBIX CUCTEM OMNPeLenseTca Tekyliee
3HaueHWe KoapguumneHTa aghekTusHoCTM CIC U CpaBHEHME ero ¢ Hop-
MaTMBHbIM 3HaYeHWeM W KOHTPO/IMPYETCA CTeneHb (YHKUMOHMPOBAHUA
CacC.

HecoMHeHHO, 3TOT Mokasartesib faeT HeJOCTAaTOYHO TOYHYHO OLEHKY
athdekTuBHOCTUM CIC K1 TpebyeT ycoBeplleHcTBOBaHUSA. Mpu oueHKe 3dh-
(heKTMBHOCTN CIC MaKCUManbHO YUYMTbIBAKOTCA TEXHUYECKME U 3KOHO-
MUYeckme BO3IMOXHOCTU CIC. 103TOMY C HEKOTOPbIMU AONYyLEeHUAMN
Mo3BOSIAET  KOMMNEKCHO OLEHUTb 3gekTuBHocTb CIC npegnpuaTus
npakTUYecKMMy pacdyetamun. MHHOOPMaLUNOHHO-aHAIMTUYECKUE CUCTEMbI
AVNNC KY3 no3BoNSOT B HEMPEPLIBHOM pPeEXMMe OMnpefennTb Tekyliee
3HavyeHne ahdekTnBHocT CIC M HenpepbIBHO KOHTPONMPOBATb (DYHK-
LUMOHanbHble BO3MOXHoCTU C3C.

4.4, O6006LWEHHbI KO3 PUUMEHT 3DPEKTUBHOCTH
3/1EKTPUYECKOI YacTu Npou3BoACTBa

Ha cerofHs OCHOBHbIMW MoOKa3aTenamu 3¢p(eKTUBHOCTU paboThl
3NeKTpUYecKoi YacTu npomssoacTea (JUIM) sBNAOTCA NOKasaTenn 3nek-
Tpo3a(heKTUBHOCTM [56], KOTOpble B OCHOBHOM XapakKTepu3ylT addek-
TUBHOCTb MCMNONb30BAHHOMN 31IEKTPUYECKON aHeprun. SMHeKTUBHOCTb UC-
NONb30BaHUA 3M1EKTPUYECKON IHEPrMM He Bcerga O4HO3HAYHO onpegenset
3 (heKTMBHOCTb MPOM3BOACTBA. Ha 3h(heKTMBHOCTb NMPOU3BOACTBA TaKXe
CYLLECTBEHHO B/INAIOT 3aTpaTbl Ha CUCTEeMbl 3neKTpocHabxeHns (C3C) u
TEXHONOTMYecKoe 3nekTpoobopyposaHue (TI0O), CTOMMOCTL CblpbA U pa-
6ouein cunbl U T.N.  TIpK HaMNy4dwnxX nokasaTensix 3NeKTpo3IPPeKTUBHO-
CTW 3(P(heKTUBHOCTb NPOU3BOACTBA MOXET OblTb YObITOYHON, Hanpumep,
n3-3a BbICOKMX 3aTpar Ha C3AC wam TOO, unm npu HU3KUX 3HepreTuye-
CKMUX nokasatensix 3peKTUBHOCTb MNPOM3BOACTBA MOXeT OblTb peHTa-
6enbHON, 13-3a APYrux COCTaBNALWMX 3aTpaT. BHeApeHve B Halleid npo-
MbILLU/IEHHOCTU LOPOrocTofAwero nmnoptHoro T30, cucTtem aBTOMAaTU3M-
POBAHHOIO yyeTa WAM aBTOMaTM3aLMm NpoM3BOACTBA HE BCErga onpaBfbl-
BaeTCs 9KOHOMMEN 3M1eKTPO3HEprun. Takue HeonpeneneHHOCTU B pacue-
Tax 3HeproaMPeKTMBHOCTN OTMEeYeHbl M B Apyrux pabortax. «CyuiecT-
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BylolWas HEYeTKOCTb W HeomnpefeneHHOCTb TEPMUHONOMMKN 3aTPYLHAET
onpefeneHne napaMeTpoB 3N1eKTPONnoTpebneHns, He MO3BOMAeT CpaBHU-
TeNlbHO OLEHUTb 3HEePro3P{PEeKTUBHOCTb, a B LE/IOM - MNPenATCTBYeT pea-
nun3aumm aHeprocbepexkeHus...[57] ».

[na 6onee To4HOro onpegeneHns aHeKTUBHOCTU WCMOJb30BaHUSA
NMPON3BOACTBEHHbIX 3HEprosaTpar crefyeT BBecTM 00606LLeHHbIE MOKa3a-
Tenu, HanpumMep, aPPEKTUBHOCTb UCNob3oBaHUsA QUM B uenom. 3aTpaTsl
Ha QUI1 yCcnoBHO MOXHO pa3fefinTb Ha TpW yacTu: 3atpatbl Ha COC, Ha
T30 1 Ha 3nekTpoaHepruto. Mpu NPOEKTUPOBAHUU WU PEKOHCTPYKL MM
NPOU3BOACTBA 3TN 3aTpaTbl U 3PHEKTUBHOCTb UCMONL30BaHUA UX 0O6bIYHO
n3yyarTcs oTheNbHO. Hanpumep, npu npoektuposaHum CIC npombliwl-
neHHoro npegnpuatua (M) adpdekTneHocTe C3C oueHMBaeTCA Mo nNpu-
BeAeHHbIM rofoBbiM 3aTpatam C3C, KOTOpble PAaKTUYECKM He 3aBUCAT OT
06bEMa BbIMyCcKaeMoW NpoayKumun. Mpu 3TOM MHTEHCUMUKaALMA MPon3-
BOACTBa yXyfllaeT nokasatenb agdekTnBHOCTM CIC, TaK KaK yBennuu-
BAKOTCHA eJMHOBPEMEHHbIe 3aTpaThl.

OpaHMM M3 nokasaTenen aKOHOMUYECKOW adthekTnBHOCTM CIAC Mo-
XEeT 6bITb YeNnbHad CTOMMOCTb 3/1eKTPO3HEPTUM Ha NPeNpUATAN, Xapak-
Tepusyrowas CToMMOCTb nogaym 1 KBT-yac 3/1eKTPO3IHEpPrun K notpeéum-
Teno:

_ CA3ee
BT W > (4.39)

n rog

loe: 1¥0n - rogosas NoTpe6/eHHas 3MEKTPOIHePrna NpeanpuaTUEM,
KBT-4yac; 3cx - CyMMapHble AUCKOHTMPOBAHHble 3aTpaTbl Ha CUCTEMY
3N1eKTPOCHAGXeHNA NPeAnpuATUS, MIH CyM/TOA.

STOT nokasaTe/ib, B YaCTHOCTU, XapaKTepu3yeT yMeHbLUeHWe 3aTpaT
3a CYeT YCWUNeHUS WHTEHCMBHOCTU WCMOMb30BaHUA 3MEKTPUYECKON 3Hep-
rMn U CTUMYNIMPYET aBTOMaTM3aL Mo Npon3BOACTBaA.

["0f0Bble CyMMapHble AUCKOHTUPOBaHHbIe 3aTpathl COC onpepens-
t0TCs no cnegytouweli opmyne [130]:

3cc=Kexe +U+Y, (4.40)

oe: Kky- KanuTasnbHble 3aTpatbl Ha COC, M/IH.CYM ; eH- HOpMaTuB-
HbIA KO3(h(PULMEHT IPPEKTUBHOCTM KanuTanoBnoxeuui, l/rog; Y - ro-
[I0BOI yulep6 OT nepepbiBa 3NeKTPOCHA6GXEHUS, MAH.CyM. U - Tr0f0Bble
aKcnnyaTtaumoHHble pacxogbl COC, KOTOpble OMpefendAtTCcsa Mo cnegyro-
e popmyne:

U=Uo6+ AU, (4.41)
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Ige: Uob- obuime oTYMCNEHUS OT KanuTanoBMOXEHUIn Ha amopTu3a-
uMo, 06CNyXnBaHue U peMoHT, AU —CTOUMOCTb NMOTEPb 3/1IEKTPOIHEPT UM
B C3C, M/IH.cyMm.

CoBpeMEHHble 3HepreTMyeckme M TeXHONOrMyYeckme yCTaHOBKM OT-
NNYaKOTCA BbICOKOM HAAEeXHOCTbIO U YPOBHEM aBTOMaTu3auuu, KOTopble
NPUBOAAT K YMEHbLUEHWIO 3aTpaT Ha 06cnyxuBaHue. Mo CyLlecTBytoLLei
MeTOAMKE 3TW 3aTpaTbl OMNPefensalTcAs NPOMopUMOHaNbHO  CTOMMOCTU
060pyf0BaHNSA U He YUYMTbIBAETCH YPOBEHb aBTOMAaTM3auun U HaJEeXHOo-
CTM 060pyf0BaHNA, YBEMYEHNE KOTOPbIX MNPUBOAUT K YBEIMYEHUIO
CTOMMOCTM M YMEHbLUEHMWIO 3aTpaT Ha 06CcnyXunBaHue. MoaTomMy ANS Kax-
[oro Tmuna obopynoBaHWA 3aTpaTbl Ha 06CNyXUBaHWE creayeT onpefensThb
C Yy4YeTOM KOHKPETHbIX YCMOBWIA.

[na nonyyeHns 0606LEHHOr0 Ko3h(uULUMeHTa IKOHOMUYECKOW 3d)-
(heKTMBHOCTM MOKa3aTenn [O/MKHbl OblTb B OTHOCUTENbHbIX €4UHULAX.
MosToMy Takum nokasaTenem MOryT ObITb yAefbHble 3aTpaThl HA C3C Ha
eANHULY NPOAYKUUN, XapaKTepusytoLlein gonto pacxofosB Ha COC Bbinyc-
Kaemon npoayKLun:

K (4.42)

ge: Mrog- rogoBoi 06bLEM NPOAYKUMM NPeAnpUSATUS, MH CYM.

BHegpeHWe BbICOKOTEXHOMOMMUYHOIO 3/1eKTPO06OpYyA0BaHMUA B NpPO-
N3BOACTBE, NO3BONAKOLLEE YMEHbLUWTL PacxXxof 3MEKTPO3HEPrUM Ha efum-
HULY NPoAyKuuW, TpebyeT yny4ylleHUs KayecTBa 3/IEKTPO3IHeprumn, asTo-
maTusaumm C3C n T.n. 370, B CBOKD 04epefb, TPedyeT AONONHUTENbHbIX
3aTpar M BO3MOXHO TOJIbKO MpPW YC/MIOBMAX OKYMaemMoCTWM 3TUX 3arpar.
MoaTomy copmMynupyem nokasaTenb, XapakKTepUsyrlowmnin 3pheKTns-
HOCTb ucnosb3oBaHna TAO. TakMM nokasatefieM MOXeET ObIT MoKasaTe/b
3 (PEeKTUBHOCTM MCNOMb30BaHMA TJOO, XapaKTepu3yloLinii A0 pacxo-
noB Ha T30 B BbIMYCKAaeMO NPoAyKLUUK:

oe: CA3T0- rofoBble CyMMapHble AUCKOHTUPOBaHHbIE 3aTpaThbl Ha
T30, KoTOpble ONpeLensoTca Tak:
(4.44)
oe: K70 - KanuTtanbHble 3atpatbl Ha T30, MAH.CYM ; eH- HOpMa-
TUBHbIA  KOIPPUUMEHT IPHEKTUBHOCTA  KanmTanoBNOXeHWA,  1/rog;
MAH.CyM. UOB.m- 3aTpaTbl Ha 06¢cnymnaHme TOO, M/H.CYM.
Y enbHbIA pacxof 3N1eKTPO3IHEPrun Ha ThiC.CYM NPOAYKUUN:
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K —3x
3.0.T30 |- (4.45)
* rog
Fne: 3% - rOfOBble 3aTpaThbl 3@ MNOTPEBNEHHYHO 3NEKTPOIHEPTUIO, KO-
TOpble BKMIOYAOT B Ce6A ONNATy 3a aKTUBHYIO W PeakTUBHYIO 3MeKTpO-
3HEPTUIO, M/H.CYM.
[lonst 3neKTpo3aTpaT B Ce6eCTOMMOCTU OnpeaenseTcs Takum 06-
PasoM:
K, = CATGUE CARAETOAIRIAL )

rop rog

Puc. 5.4. CTpyKTypa 0606LL,eHHOro KoadpuumneHTa ahtheKTUBHOCTHU
NCMONb30BaHMA 31EKTPUYECKOW 3HEPTMIN Ha NPOV3BOACTBe.

OTOT nokasaTenb He MOXeT O4HO3HAYHO XapaKTepn3oBaTb 3(Pgek-
TUMBHOCTb JQUI1, TaK KaK 3TOT rnokKasaresib MOXeT OblTb HaunyyLIMM TOTAa,
Korfa afneKkTpuyeckas aHeprus Boobule He nMoTpebnseTca wnu, Hanpumep,
noTpe6nfeTca TONbKO A4 ocBelleHns. MoaTomy, Ans 6onee 06bEKTUBHOM
OLleHKN Heob6XOAMM MoKa3aTeslb, XapakTepu3yowWwmin 00 Y4acTus anek-
TPUYECKOW 3Heprum B NPOM3BOACTBE NPOAYKUMW. Takum nokasaTenem
MOXeT 6blTb 40NA 3/1eKTPO3HEPruy B 06LLEM pacxofe 3Heprum B Npous-
BOACTBE MPOAYKLUMK:

"
W,

rog.o6uy

oe: Wa31 - rogoBOi pacxof 3MeKTPO3HEPrMM Ha BbiMyCKaeMyto
npoayKumio, T.y.T; WOOR{- 06WMiAn rogoBoi pacxof 3HEPrum Ha BbiMyc-
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Kaemyto npoayKuUuto, T.y.T.9T0T KO3IWMULMEHT MOXHO Ha3BaTb Y/eNbHOM
3NeKTPOEMKOCTbIO MPOAYKUMN. DPHEKTUBHOCTL  3NEKTPUYECKOI YacTu
MPOM3BOACTI.2 MOXET ObiTb OLlEHEHa OTHOLUEHMEM KO3(duLUMeHTa yaenb-
HO 31EKTPOEMKOCTM NMPOAYKUMU Ha Y[eNbHYI CTOMMOCTb 3/1eKTPO3Hep-
TN Ha eAVHULLY NPOAYKLMN:

K v M

\Y - rogan rog . non
Kt ~ - T - Mo Weems, (4'48)

3TOT noKasaTeNlb OMNpejenseT 3HayeHWe 3NeKTPUYECKOW uacTu B
npous3BoOACTBE NpoayKumn. KoaphuuymeHT apheKTUBHOCTM OyaeT Tem
6onbLue, YeM 60/bLIE NPOM3BEAEHO MPOAYKLUN NPU MUHUMASIbHBIX 31eK-
Tpo3aTpaTax U BCEX BMAOB 3Heprum B NMpPOU3BOACTBE NMpoAyKuun. B aTom
Ko3th(uumeHTe onpefenstoLwein cocTaBnstoLLeil aBnsetTcad 06bEM Bbinyc-
Kaemoi npoaykumun. V3ameHeHMe OCTa/ibHbIX COCTaBAAKLWMX BAUSAET Ha
KO3PhNUMEHT aPeKTUBHOCTM HE3HAYUTENbHO U He BCerga OfHO3Ha4Ho.
YpaBHeHue (4.48) zanuiwem B crefytowem suge [121]:

W n W

roasn oA _ - roitan
'3, ~ LW A Wy (W 10N -m + C A3 GC+CA3LEY
(4.48)

oe: Wdp- notpebnieHHble Apyrve BUAbl 3Heprun npu npov3BOLCTBE
3Heprum, T.y.T.; M - CTaBKa onsartbl 3/IeKTPO3HEPrum, cyMm/KBT -yac.

Mpy NOCTOAHHOM O6beMe BbIMYyCKAaeMOW MPOAYKUUU YMEHbLUeHue
BCeX OCTa/IbHbIX COCTABNAKLMX MPUBOLUT K YBENIMYEHWNIO KO3 (PULMeHTa
aphekTMBHOCTM JUI. Takmm 06pa3oM, MOXXHO OMNpPefennTb Koahdpuum-
eHT 3(h(PeKTUBHOCTM LPYTUX BMAOB 3HEPTUMW, UCMOJIb30BAHHbLIX MPU Mpo-
M3BOACTBE MPOAYKLUKN, Hanpumep, KO3IPPULMEHT 3hPEeKTUBHOCTN Ter-
NOBOI 4acTu npounssoactea. O606LIEHHbIA KO3WPULMEHT 3PEKTUBHO-
CTW NOKa3blBaeT TakXe, KakoW BWZ SHEPrMU B NPOU3BOACTBE MPOAYKLUM
ncnonb3yetcs 60nee aPPHEKTUBHO.
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rMABA 5. NUH®POPMALUMNOHHO-AHAJTUTNYECKAA
CNCTEMA oA NCCNEAOBAHNA
OHEPTO3®OEKTMBHOCTW MPOMBbBIWNEHHHOIO
MPEAMPNATNA

5/1. MPUHLMN NOCTPOEHUS U CTPYKTypa HHPOPMANHOMNHO-
aHaNHTUYECKOl CUCTEMbI HO 3HEPTO3((EKTHBHOCTM
NMPOMbI LW IEHHbIX NPeanpPUATUIL

Hanbonblinii 3KOHOMUYECKNA 3(htheKT 3HeprocbeperarLmx Mepo-
NpUATUIA [OCTUraeTCsd KOMMEKCHbIM 06CnefoBaHNEM MpPegnpuaTusa Ha
OCHOBE eAMHOI nporpammbl nccnegosaHus. Moatomy Bo3HMKaeT Heobxo-
AUMOCTb 06beflHEHUA BCeX pa3paboTaHHbIX NPOrpaMMm B eAUHYH CUCTe-
My. AHa/IM3 3Hepro3MPeKTUBHOCTA NPOMbILUMIEHHbIX NPeanpuUATUIA Tpe-
OyeT 0606LLeHNs cneayroLWmx 3a4ad n nx peLleHns:

1. [eTanbHblli aHanu3 aHeprobanaHcoB NpeanpuaTUsa No BCeM CTY-
neHam C3C.

2. BcecTopoHHMIA aHanu3 nokasaTenel agekTnsHocTn CIC
NpeanpusATns C y4eTOM TEXHUYECKMX N IKOHOMNYECKUX MOoKa3saTesen.

3. PaspaboTka payuoHanbHOW CXeMbl 3/1eKTPOCHAabXeHUs 1 oNTu-
Mu3auma perynmpyemoix napametrpos C3C.

4. CpaBHUTENbHbIA aHann3 CyLLeCTBYIOLLEA U pauMoHaNbHON CXe-
Mbl 3C npegnpuatus.

YnopsgouyvBaHUemM BbINONHEHUA 3TUX 3afad, corjacoBaHvem pabo-
Tbl W COCPEAOTOUYMBAHMEM MPUKIALHbLIX MPOrpaMmM B eUHYI0 CTPYKTYpY
co3faetcqd MHMOPMaLMOHHO-aHaIMTUYeCcKasd CuUcTemMa Mo 3Heproadgex-
TUBHOCTW NPOMbILLUIEHHbIX NPEANPUATUIA.

ABTOMaTM3NpoOBaHHas WH(POPMaLMOHHO-aHaIMTUYeCKas cucTema
(ANAC) npepHa3HaueHa 419 BbINONHEHNA CNeAyOLWNX 3aay:

1. O6cnepoBaHne C3C npeanpusaTUSA C LENbIO BbISBIEHUA Pe3epBOB
9KOHOMUW 3NEKTPOIHEPTUN Ha NPesnpUATUN.

2. KoHTponb 3(hpeKTMBHOCTM (hyHKLUMOHMpoBaHuA C3IC npeanpu-
ATUSA.

3. O(hheKTNBHOE yNpaB/ieHNEe 3HEPTOXO3ANCTBOM NPeANpUATUA.

OCHOBHble TpeboBaHuA, NMpeabaB/seMble K UHPOPMALMOHHO - aHa-
NNTUYECKUM CUCTEMAM:

1 YHuBepcasbHOCTb, T.e. BO3MOXHOCTb WMCC/Ief0BaHUSA Pa3/INYHbIX
MPOMbILLIEHHbIX 06BEKTOB U MPesnpUATUA.
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2. OnepaTMBHOCTb, aBTOMATWYECKUIN MOWUCK M CHaGXeHWe AaHHbIX
no 3anpocy uccreposaTens, NoayvyeHne Hay4YHO-060CHOBAHHOIO peLleHus
Mo pas/INYyHbIM BOMpoOcam 3HeproaPPeKTUBHOCTN MPeLnpUATHIA.

3. Hanuuwne cnctem aBTOMatTU3NpPOBaHHOTO nNpoekTuposaHus C3C.

4. BO3MOXHOCTb aHa/IMTUYeCKniA 06paboTKn, 0TOGOP M COPTMPOBKA
[aHHbIX.

5. ¥Y06CTBO B NPUMEHEHMMN.

CucTtema npefcrtaBnseT co60i COBOKYMHOCTb Pas/IMyHOro pofa WH-
thopmaummn 1 MeToauk, obecneynBaroLLMX NOAyYeHNe BTOPUYHON UHPOP-
mMauuu, HeobXo4MMOIN [NA pelleHus 3afad, CBA3aHHbIX C 3KOHOMWe
anekTpoaHeprun. OCHOBY 3TOM CUCTEMbl COCTaBAAT MPUKNafHble Npo-
rpamMmbl Ha 3BM, npefHasHayeHHble 419 peLleHns cnefyowmx safay:

- OLUeHKa a(heKTUBHOCTK cyLlecTByOLWen CIC npeanpuaTus;

- aBTOMAaTWU3UPOBAHHOE MPOEKTUPOBAHME PaLMOHANBHON CXEMbI
3NEeKTPOCHaOXeHUSA NpeanpuUaTUS;

- ontTumMmusauma napametpos C3C npegnpuaTuns,

- onpegenieHne (PaKTUYECKOM HOPMbl pacxofa 3N1eKTPOIHEPTUN Ha
eANHNLY NPOAYKUNN;

- onpepesneHe Hay4HO-060CHOBaHHOM (pacyeTHOI) HOPMbI pacxoja
3NEKTPO3HEPT MU Ha efMHULY NPoAYKLMKN (U3 CNPaBOYHUKOBY);

- BbISIBNEHNE pe3epBOB 3KOHOMMUMW 3N1EKTPOIHEPTUN;

- uccnegoBaHve KavyecTBa 3neKTposHeprum B COC npegnpuatums.

Cuctema cocTouT M3 Tpex nogcuctem (puc. 5.1): nogcucrtema WH-
thopmaumoHHoro obecneyeHmns (MCKMO), nogcmucTeMa aHaNMTUYECKOW 06-
pa6oTkn (MCAOQ), noacuctema BbixogHolh nHhopmaymm (MCBW). Cucte-
Ma aBTOMAaTU3WPOBAHHOIO 3/1EKTPOTEXHUYECKOTO pacyeTa COYeTaeTcs C
aBTOMATM3NPOBAHHOI CUCTEMOI WHMOPMALMKM 06 3M1EKTPOTEXHUYECKOM
obopyfoBaHUN, KabenbHON NPOAYKLMKN, MaTepuanax v T.n.

MCNO sBnsAeTcA BMAUMONM YacTbl0 CUCTEMbI U NpeAHasHayeHa Ans
NONy4YeHns HeobXo4MMOI MHDOpMaLMM MO pa3MyHbIM BOMpOCaM Aes-
TEeNbHOCTU 3HEProxossdiicTBa MpeanpuATAS MO 3anpocy MccnefoBaTens.
MogcucTeMa MHMOPMALUOHHOIO obecneyeHUs OCYLLEeCTBNSET aBTOMATU-
YeCKM NOWUCK U CHabXeHne UCXOLHOW MH(opMaLmeli no cnpocy nogcuc-
TEMbl aHaNMTUYeCKOon 06paboTKM. MIHGhopmaLms HeNOCPeaCTBEHHO MccChe-
AYEMOro IBIEHNSA Ha YPOBHE YCTaHOBOK, LEX0B W MPeanpuaTuiA, a Takxke
HOpPMaTUBHbIe [aHHble, perynmpyroLme 3fieKTponotpebneHune, npeanpu-
ATUA, COCTABNAT OCHOBY 3TON MOACUCTEMbI.
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MokasaTenu 3Heproad ek TUBHOCT U NPeANpUATHUS

Puc. 5.1. CTpyKTypHas cxema MHHOPMaLMOHHO-aHA/IMTUYECKOA  CUCTEMbI
Mo 3HeproaHeKTUBHOCTU NPOMbILLIEHHbLIX NPeANPUATUi

MCWO cocToMT M3 Nanku ¢ HeCKONIbKUMK (hainnammn, cogepxxainmmu
Tabnuubl UCXOLHbIX AaHHbIX HOPMaTMBHOW U MeTOANYECKON LOKYMEHTa-
unn. OaHHbie TICNO yCcnoBHO MOXHO pasfenvTb Ha Cnefylouine 4vetbipe
TMUNA: UCXOAHble AaHHble MPefnpuATWsA, MacrnopTHblE MnapameTpbl 3feK-
Tpoo6opPyL0BaHNSA, HOPMATUBHbIE AAaHHbIE U pacyeTHble faHHble. Bo Bpe-
MfA MCC/ef0BaHUA Ha CneumanbHbIX hopmMax BBOAATCA TOJIbKO MCXOAHbIE
[aHHble, XapakKTepu3ytoLme CUCTEMbI 3/1eKTPOCHAOXEHNA WCCneayeMoro
npegnpuaTns. HanpumMep, nepeyeHb M YCTAHOBNEHHAA MOLLHOCTb LIEXOB,
MOLLHOCTb TpaHc(OpMaTopoB, A/MHA KabenbHbIX MHUIA K T.n. MacnopT-
Hble napameTpbl 3N1eKTPO0OOPYA0BAHUS pa3fesieHbl Ha HECKONbKO (haiifioB
Mo aTanam pacyetoB. Hanpumep, nacnopTHble napameTpbl HU3KOBO/bTHO-
ro 3/1eKTpoobopya0BaHNSA, KOTOPOE WMCMONb3YeTCAa MPU pacyeTe BHYTPU-
LIEXOBOr0O 3N1eKTPOCHabXeHns. PacyeTHble gaHHble NMCUO o6HoBAAIOTCA
yepes NMCAO, ocTanbHble fjaHHble NMOLCUCTEMbI U3MEHAKOTCA HEMOCPEeACT-
BEHHO B Tabnuuax NMCUO.

Ha 6a3e MNMCKO co3pgaeTca 6a3a MCXOAHbIX AaHHbIX 06bEKTa 3HEpPro-
cuctembl. Mpu 3HepreTnyecknx o6cnefoBaHNAX fJaHHbIE CUATLIBAKOTCA U3
6a3bl faHHbIX (3/1IEKTPOHHOIO 3HEPreTUYECKOro nacrnopTta) NpesnpuaTua un
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Ha pa3paboTaHHbIX MporpaMmax OMpefenstTCA pe3epBbl MO 3KOHOMMUM
3N1EeKTPO3HEPTUN.

MCAQO cocTouT 13 nakeTa NpPUKNagHbIX nNporpamm u nporpaMmMmnpo-
BaHHbIX 6a3bl AaHHbIX, HamnpaB/ieHHbIX Ha pelleHue 3a4ay No 3KOHOMUM
3N1EKTPO3IHEPTUM B MPOMBILLSIEHHBIX NpeanpuaTuax. MNogcmcrema aHanm-
TU4Yeckoli 06paboTKM BKNOYAeT 06LMEe MOMOXKEHUS MO PELUEHUIO ucche-
Ayemoro Bonpoca 1 BbIMOMIHEHWIO pa3MYHOro poga pabot no céopy, oT-
6opy, 06paboTKe 1 NpefCTaBleHNIO MHDOPMAL MM B PeLleHNe KOHKPETHbIX
3apad. OCHOBY 3TOW CUCTeMbl COCTaBNsfeT MaTemaTuyeckas Mojeflb Cuc-
TeMbl 3/1EKTPOCHA6XeHNs 0600LLeHHOro NpeAnpuATUS, onucaHHas BO 2-i
rnaBe, a TakXe, anropuMTMbl PeLieHUs pas/IMYHbIX 334ady Mo 3KOHOMUM
3N1EKTPO3HEPT UL,

MoacucteMa aHanMTUYeCKOW 06paboTKM COCTOMT M3 ABYX 6/I0KOB:
NnpuvKnagHble nporpamMmmbl A5 ONpeAeNieHnss  pauuoHalbHON  CXeMbl
(NpesnaraeMblii BapuaHT) 3/1eKTPOCHaGXeHUA W NporpaMmmbl Ans pacyeta
CYLLECTBYIOLLEr0 BapuaHTa 3/EKTPOCHaGXeHMA npeanpuaTus. [epsblii
6/710K Ha OCHOBE Hay4HO 0BOCHOBAHHON METOAWKW M HOPMATMBHbLIX AaH-
HbIX 06ecrneynBaeT aBTOMaTU3MPOBAHHOE NPOEKTUPOBAHME pPaLMOHa/IbHOA
CXeMbl 371eKTPOCHabXeHNa NpeanpuATus. Pe3ynbTaTbl pacyeToB No ABYM
610KaM MOCTynawT B MOACUCTEMY BbIXOLHON MH(popmauun. BbixogHas
MH(OpMaLnsa onpeaensieTcs KOHKPeTHO NOCTaB/IeHHOW 3afadeli U hopmMm-
pyeTcsi B pe3ynbTate 06paboTKN MCXOAHOW MHDOopMaLUN.

MCAQO onpefenser paunoHaNbHY0 CXeMy 3/1eKTPOCHAabXeHUs
npeanpusaTua. Mpy cocTaBneHUU paunoHanbHoOW cxembl C MCNOMb3YHOT-
CA MHOrOBapuaHTHbIE W aHAIMTUYECKUE MeTOoAbl onTummusauymu. ns no-
BblLUEHNSA 3HEeproaeKTUBHOCTM MNPOMbILINEHHbIX NPeAnpUATUA B OC-
HOBHOM UCCMeAytTCS CnefyoLine BONPOChl 3HeprocoepexxeHns:

- peKoHCTpyKuma CIC npefnpusaTus B COOTBETCTBUM C pa3paboTaH-
HOI (paLnoHanbHOMN) CXEMOM 3N1EKTPOCHAOXKEHUS;

- perynmpoBaHue napameTpoB 3/1eKTPO3IHEPTUN, YyULLEHWe MoKasa-
Tenel KayecTBa 31eKTPOIHEPTUN;

- KOMMNeHcaumns peakTuBHOW MOLLHOCTY;

- BblpaBHMBaHME rpauKoOB CYTOYHbIX HArpy3ok A8 YMeHbLUeHUs
3asB/IEHHON MOLLHOCTM NPeAnpuUATUS;

- MNOBbIWEHNE TEXHUYECKMX MOoKaszaTeneh addekTnsHoctn C3IC
(POCT HafEeXHOCTKN, YPOBHA aBToOMaTn3aLmm, yyeta, 3aWwmuTbl U T.0.);

- pa3paboTKa payMoHanbHON CUCTEMbI OCBELLEHUA NPeanpuUaTUS;

- OrpaHnyeHne pexumma XO/I0CTOro Xofa KPYMHbIX 371eKTPOnpueM-
HWKOB. 1

Pe3ynbTaTbl pacyeToB No ABymM 6/10KaM MOCTYynawT B MOALCUCTEMY
BbIXOAHOW WH(popMauun. BbixogHasd WHGMOpPMaUUs onpefensieTcs KOH-
KPEeTHO MOCTaB/IEHHON 3ajadveii U GopmupyeTca B pesynbtaTte 06paboTKm
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ncxogHom uHgopmaumun. NMCBIA obecrneynBaeT BbIBOA pe3ynbTaToB pac-
yeToB B Tpebyembix (hopmartax. Hanpumep, B BMAe TEKCTOBbIX, Tabnuy-
HbIX, KPUBbIX, AnarpaMmM, CTPYKTYPHbIX cxem v T.n. NMCBW cnoco6cTByOT
aBTOMaTMYECKOMY COCTAB/IEHUIO OTYeTa B HY)XHOM (popmate mo 3anpocy
nccnegosarens. ?'

PacueT TeXHWKO-3KOHOMMWYECKMX MoKasaTeneil, a Takxe 3arpaT Ha
PeKOHCTPYKUuto C3OC Npon3BOAATCSH C YUETOM PecypcoB 31eKTpoobopy-
fi0BaHMA U MEPCNEeKTUBbLI Pa3BUTUA [aHHOT0 NPeanpuATus.

OCHOBHbIMW pe3ynibTaTamMy MOACUCTEMbl BbIXOLHOW MH(OpMaLmn
ABNAOTCA 6/10KM MHDOPMALUN CNefyIOLLEro COAepXaHns:

- 3neKTpobanaHcol no Bcem ctyneHam CIOC npeanpuatus;

- MoKasaTeNin 3M1eKTPO3IPNEKTUBHOCTIN NPEeANPUATUS;

- nepeyveHb 3nemeHToB C3C, MMelOLWMX CBEPXHOPMATMBHbIE MOTepu
1 BO3MOXKHOCTb 3KOHOMWUW 3NEKTPOIHEPTUN;

- NOKa3aTe/In 3KOHOMUYECKOM 3h(PeKTUBHOCTU PEKOHCTPYKL MK,

- TEXHWKO- 3KOHOMMYECKME pacyeTbl M0 3KOHOMUW 3NIEKTPOIHEPTUn
Ha NpeAnpuAaTAN;

- pacyeT nokasaTefieil KauyecTBa 3/1EKTPO3IHEPr U COOTBETCTBYIO-
LWe noTepun M3-3a HEKAYeCTBEHHOWN 3N1eKTPO3HePrUu;

PekomeHAaumna Mo 3KOHOMUMK 3MIEKTPOIHEPTUU B MNPefnPUATUAX
pa3pabaTbiBaeTCA C y4eTOM 3KOHOMUYECKNX BO3MOXHOCTEW NpeanpuaTms
B TpeX BapuaHTax:

1. Be33aTpaTHble ¥ Mano3aTpaTtHble MEPONPUATUSA, OCYLLECTB/SAEMbIE
B MOPALKE TeKyLL e LesaTeNnbHOCTU NPeanpusaTHs.

2. CpefHes3aTpaTHble MeponpuaTus, Tpebytowme YacTUYHOW PeKOH-
CTpyKunn CIC npeanpuaTUS U OCYLLECTBNSEMbIE 38 CYET COOCTBEHHbIX
CPefCTB NpefnpuATUs.

3. BbicOKo3aTpaTHble MeponpuaTus, TpebytoLwme MOMHON PEKOHCT-
pykunm C3C npeanpuaTvs, B COOTBETCTBUM C paLMOHANIbHON CXeMO
C3C 1 ponoNHUTENbHbIX UHBECTULMIA.

CneuuanbHble nNporpamMmbl Harpas/ieHbl Ha pelleHne YacTHbIX 3a-
[ay 3MeKTPOCHA6XEHMSA MPOMbILLNEHHbIX MpeanpuaTuid. Mo aTtum npo-
rpaMmam BbIMONHAKTCA ClefytoLyue 3afaqn:

- uccnepoBaHune nokasatenein apgekTnsHocTn CIC npegnpuaTus;

- uccnefoBaHne KavyecTBa 3/1eKTPO3Hepruu B anemeHTax C3C;

- pacyeT CNOXHO3aMKHYTbIX NPOMbILLIEHHbIX 31IEKTPUYECKNX CETel;

- pacyeT TOKOB KOPOTKOr0 3aMblKaHWS;

- pacyeT pauMoHanibHON CUCTEMbI OCBELLEHNS.
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5.2. Moacuctema aHaNUTUYeCKON 06paboTKM no
3HEepProayeKTMBMOCTU NPOMBbILLUNEHHbIX NPeANPUATNI

OcHoBHOI 4acTbto AVAC saBnsetcs nofcucTemMa aHaMTUYECKOWN
06paboTkn. Ha puc. 5.2. nokasaHa CTPyKTypa, T.e. COCTaBasoLwWme nNpo-
rpammbl MCAOQO. Tlanka MeTOAMYECKOro obecrneyvyeHus COCTOUT M3 He-
CKONIbKUX MpOrpaMM, BbINOJIHEHHbIX Ha f3blke «delphi». Bnok MCMO
«CyLlecTBYOWMIA BapuaHT» COCTOMT M3 ABYX Mporpamm: «3QHepretmye-
CKnin 6anaHc» n «LlexoBagd C3C». MeToamKa pacyeta 3TOM Nporpammbl
noApobHO onucaHa BO BTOPOI rNase.

B 6noke «Cyuiecteytouas COC» paccunTbiBaeTCA CYLLECTBYHOLLAS
CXema 3/eKTpocHabXeHunsa. MeTofMKa pacyeTa CyLLEeCTBYHOLWEro BapnaHTa
M3M0XeHa BO 2-i rnase. NaBHbIMWU UCXOAHbIMU faHHbIMU 6/10Ka «CylLue-
cTeytowas COC» aABNATCA (haKTUUeCKMe rpaimKn CyTOYHbLIX Harpysok,
(hakTU4YecKne nokasatenn 31eKTPonoTpeb/eHns, MacrnopTHble AaHHble
[EeNCTBYIOLWEr0 3N1eKTPO0OOPYA0BaHNSA, CYLLECTBYOWAA CXeMa 31eKTPOo-
CHabXeHus. OCHOBHbIMW pe3ynbTaTaMu 3TOW MOACUCTEMbl SABNAKOTCA
3HeprobanaHcbl, COCTaBNEHHbIE AN Pa3/INUHbIX YPOBHEWR CUCTEMbI 31eK-
TpOCHabXXeHus.

Bnok «CywecTsyouwaa C3C» Bnok «lMpegnaraemMblii BapmaHT »
«OHEPreTUYECKNin ba- «CAINP C3C npeg-
naHce» NpUATUS»
«LlexoBoin C3C» CATIP uexoBoin C3C
Ba3a gaHHbIX Bnok «[onon-
«QHepreTMYeCKNin nacnopT» HUTESbHbIE «3aMKHYyTble
nporpaMmmbi» ceTU»

baza faHHbIX

“ <TOKM KOPOTKOIro «KayecTtBo
«["NaBHbIN 3HEPTeTUK» p

3aMbIKaHUS» 2o»
«OnTMmnzauma «AhheKTmB-
C3C» HOCTb COC»

Puc. 5.2 CTpyKTypa NoACUCTEMbI aHaIMTUYECKOI 06paboTKM.
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KpaTkoe onucaHue HazHavyeHuUin nporpammbl AVIAC:

1. «OHeprobanaHc» OCYLLECTBASET pacyeT sHeprob6anaHcoB npef-
npuaTus Mo BcemM cTyneHsAM CIC. Onpegenser nokasaTenn 3nekTpoad-
(heKTMBHOCTN NpesnpuaTUA, BblABAAET 3nemeHTbl CIC 1 noTpebutenein
CO CBEPXHOPMATUBHLIMU MOTEPAMN.

2. «llexoBasg COC» npu HeOOGXOAMMOCTM pacyeTa OTAEe/NbHbIX Le-
XOB W y4aCTKOB, a TaKXXe ANf Y/yYLeHNd TOYHOCTU Pe3y/ibTatoB Mpoun3-
BOAUT pacyeT TOMbKO BHYTpuULEXOBbIX CIAC OTAeNbHbIX LIeX0B Npeanpu-
ATUNA.

3. «CAMP C3C» nNpou3BOAMUT pacyeT pauuOHaibHOW CXeMbl 3/eK-
TPOCHabXeHUs 1 ONTUMMU3ALUN PETrYyIMPYEMbIX NapameTpoB cxembl 3C
npesnpuAaTUS.

4. «CAIMP uexooin C3C» npousBoAUT pacyeT paumnoHabHONM
CXEMbl 3/IEKTPOCHAGXEHWA W OMTMMU3ALUKN PerynvpyembiX napaMeTpoB
cxembl OC OTAeNbHbIX LIEX0B U Y4acTKOB.

5. «OHepreTUYeCKNin nacrnopT» OCYLLECTBNSET aBTOMAaTM3NPOBaH-
HbI/A pacyeT [JaHHbIX 3HEPreTUYecKoro nacrnopra MNPeanpuaTUs, a Takxe
no uexam u noactaHuuam npepnpuatusa. Cosgaet 6asy faHHbIX MO 3eK-
TPOO6OPYL0BAHMIO MPEANPUATUA B COOTBETCTBUMN C TabanLaMm aHepreTu-
4ecKOro nacnopra npeanpuaTus.

6. «[naBHbIN 3HepreTuk» obecneynBaeT Hay4HO 060CHOBAHHOEe pe-
LLIEHWE Ha OCHOBe pa3paboTaHHbIX METOAUK MUCCNefoBaHW No Npob6aem-
HbIM BOMpocam CNyX6bl TNAaBHOrO0 3HepreTMkKa MpeanpuaTus, HaxoguT
BO3MOXXHOCTW 3KOHOMWW 3/M1eKTPO3HEPrun B afemeHTax C3C n notpebu-
TENAX 3/1eKTPO3HEPTUN.

7. «3NeKTpUYecKoe OCBELLEHME» MeTOAOM KO3(PduMuMeHTa UCnonb-
30BaHWS CBETOBOrO MOTOKa COCTaB/SAET PaLMOHaNbHYH CXeMY OCBeLLeHUs
N Hanbosiee IKOHOMUYECKMN IPHEKTUBHYIO CUCTEMY OCBELLLEHUS.

8. «OdekTnBHOCTb CIAC» onpegensieT 0606WEHHbIA Ko3hduum-
eHT ahpekTBHOCTU COC C yYeTOM TEXHUYECKUX N IKOHOMUYECKMX MO-
KasaTtenein.

9. «3aMKHyTble CeTu» MPOU3BOAMT pacyeT U Onpefenser apdek-
TUBHOCTb MCMO/b30BaHNS 3aMKHYTbIX MPOMbILLIEHHbIX CETEW.

10. «KayecTBO 3NEKTPO3HEPrUU» MO TeKYLIUM 3HAYEeHUAM MOoKasa-
TeNein KayecTBa 3/IEKTPOIHEPIUN PaCCUNTLIBAET AOMONHUTENbHbIE NOTEPYU
B anemeHTax C3C 1 noTpebuTenax aneKTpoaHepruu.

11. «TOKM KOPOTKOro 3amblKaHMsA» MNPOU3BOAAT PacyeT TOKOB KO-
POTKOI0 3aMblKaHUS CYLLEeCTBYIOLWEA WM pauuoHa/ibHON CXeM 31eKTpo-
CHabXeHUs NpegnpuaATus.
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MeToanKa pacyeTa BHyTpuLexoBoh CIC paccMoTpeHa B NyHKTe 3.2.
Pe3ynbTataMy pacyeToB 3TOW Nporpammbl ABAAOTCA cChnepyrowme 1abnum-
upl: «MicxofHble AaHHble», «3NeKTpUYeckme Harpyskm» un «KabefbHble
NUHUM». Tabnuua «cxoaHble AaHHbIe» BKAOYAeT UCXOAHbIE AaHHble A/
pacyeTa uexoBoii CIC. BBof fAaHHbIX OCYLLECTBASETCS MO airopuTmy,
onucaHHOMY B NyHKTe 3.4. 3TU pe3ynbTaTbl BbIBOAATCA B Tabnuyy «Mc-
XO[Hble JaHHbIE».

Mo 3HayeHUsiM pacyeTHbIX Harpy3oK OMpeaenstTcs TOKM Kabesb-
HbIX IMHWIA. Ha 3TOM 3Tane pacyeTa B KayeCTBE WCXOAHbLIX AaHHbIX MO
cyuiecTBytowein cxeme 3C BBOAATCSH AJIMHA, CeYeHWe, yAenbHOe conpo-
TueneHve KJl. OnpegensatoTca CONpoTUB/EHME, MOTEPU MOLLHOCTU U Ha-
npshkeHns KJ1. Pe3ynbTaTbl N0 KabefbHbIM IMHUAM BBOAATCA B Tabnuuy
«KabenbHble MMHUN».

Pe3ynibTaTbl BHYTPULEXOBOIO 3/1eKTPOCHaBXEHNSA OYAYT NCXOAHLIMU
OaHHBIMW 015 BHYTPU3aBOACKOr0 3N1eKTpocHabXeHus. MoaToMy AaHHble
HayalbHbIX  3TanoB  pacyeToB  OTNPaBAAOTCA K MOACUCTEMAM
NH(opMaLMOHHOro obecreyeHnsa. Takum 06pa3om, cocTaBnseTcs 670K
pacyeTHbIX JaHHbIX.

B 6n0ke «[pegnaraemblii BapuaHT» WMelOTCA [Be MNpOrpammbl:
«CATIMP C3C» n «CAIP uexoBoii C3C». MaremaTnyeckoe onucaHue
mogeneit COC cyLlecTBYOLWErO ¥ Npeaaraemoro BapnaHToB MOYTU OAU-
HaKOBO W TO/IbKO OT/Myaetca anroputmom pacyeta CIC. OCHOBHOe OT-
nnyune anroputma pacuyeta nporpammbl «CAIMNP C3C» oT «CyuiecTByto-
wein CIC» sBnseTca To, 4YTO MapameTpbl cxeMbl IC He 3afaloTcd, a Bbl-
bupatoTca No Hay4yHO-060CHOBaHHOW MeToaumKe. MeTofMKa pacyeTa pa-
unoHanbHoi cxembl 3C npegnpusatus (CAMP C3C) onucaHa B MyHKTe
3.4.

5.3.  B03MOXHble 06/1aCTN NPUMEHEHNA NHHOPMALNOHHO-
aHaNNTUYECKO CUCTEMbI Ha MPOMbILLIEHHbIX NPEeLNPUATUAX

[ns onpegeneHuns 3HaveHuns u athdekTnsHoctn AUAC npu npose-
NEHNN 3HeprocbeperarwWMX MeponpuaTMiA Ha 06beKTax 3HEProcuUcTem
aHanusmpyemas BO3MOXHYK 001acTb NPUMeHeHWUs 3TON cucTembl. [Mo-
CcTaHOBNeHMeM KabuHeTa MuHMCTpoB Pecny6nukn Y36ekuctaH oT 7 aB-
rycta 2006 roga Nel64 yteepXfaeHbl «I1paBuna npoBefeHUs 3HepreTnye-
CKMX  oOcCnefoBaHWiA M 3KCMepTU3  MOTpebuTeneid  TONAUBHO-
3HepreTnyeckmx pecypcos» [75]. B npunoxeHumn M2 npusegeHsl Tabnumubl
3HepreTMyeckoro mnacnoprta. [ns ycnewHoro npoBefeHWUs 3HepretTuye-
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ckux 06cnefoBaHnin (3HeproayanTa) npeAnaraeTcs cosfaHue aHepretTmnye-
CKOro macnopTa NpeanpusaTUa B 31eKTPOHHON (opme (6a3bl faHHbIX). [Ans
bonee feTanbHOrO UCCNeL0BaHNA 3HEPTrOX03AMNCTBA, a TaKXKe MOHUTOPUH-
ra aHepronoTpe6/ieHns, YBEeNUYMBAKOTCA [aHHble 3HEepreTUYeckoro nac-
nopTa, KOTOPble BK/OYAKOT B Ceb6s JaHHble BCEro 3/IeKTpoobopyoBaHNA
npeanpuatua. lMporpammupoBaHue 6asbl JaHHbIX MO3BONSET MNONYYUTb
pa3BepHyTble faHHble MO Lexam NPeanpuaTus U onepatuBHYI MHGOpMa-
LMI0 0 NOKa3aTensax aHeproayPeKTMBHOCTHU.

Basa fgaHHbIX cocTaB/ieHa Ha Tabnuuax «Access». Mcnosib3oBaHue
«Access» AN CO3[4aHunA 3MIEKTPOHHOI0 3HepreTUYecKoro nacrnoprta o6y-
CNOB/IEHO CNefyLWUMY ero BO3MOXHOCTAMMU:

1. CBaizbiBaHWe Tabnmy, «Access» € Apyrumu nporpammamu Micro-
soft office (excel, visual basic n 1.n.).

2. Co3gaHme 1 06paboTKa 60MbLLIOK 6a3bl AaHHbIX.

3. ABTOMaTMYeCKOe COCTaBNeHMe OTYeTa No 3a/laHHOI nporpamme.

4.T1porpaMMmpoBaHmne pacyeToB ¢ 6a30i faHHbIX.

Tabnuubl 6a3bl faHHbIX COCTaBleHbl UCXOAA W3 3ajay aHepretuye-
cKoro obcnefosaHmsa. Tunosas nporpaMMa NpPoBeAeHUs 3HepreTUyHeckux
obcnefoBaHnin NpefycmaTpuBaeTca AN BCex NoTpebuTeniein, B 4aCTHOCTH,
AN N3yYeHuns CrefyroLmx Bonpocos [75]:

- XapaKTepucTMKa CTPYKTYpbl noTpedbutens TAP n aHepronoTtpebne-
HWSA ero NoapasaeneHnii;

- YaCTHble 3HeprobanaHchbl Mo B1AAM 3HEPropecypcos;

- COCTOfIHWe 3HepronotpebneHnss B TEXHONOTMYECKUX MPOU3BOACT-
Bax;

- yAenbHoe 3HepronoTpebneHne Mo OTAENbHLIM BUAAM PECYPCOB U
00bEKTAM;

- NpsMble NOTepy 3Heprum 1 6asa faHHbIX O pacxofe 3HeproHocuTe-
nei.

WccnepgoBaHme 3TMX BOMPOCOB TpebyeT co3gaHusa 6asbl AaHHbIX,
obecneymBaroLWmnX geTanbHOe U3yyYeHue OTAeNbHbIX BUAOB NoTpebutenei
N UX PeXMMOB 3N1eKTponoTpebneHuns. Micxoaa us atoro, paspaboTaHa 6a3a
NAaHHbIX «QHEPreTUYecKnii NacnopT», KOTopas COCTOUT W3 TPex TabnuLL:
«ONIEKTPUYECKME HAarpysku», «TpaHcdopmaTopbl» U «KabefibHble fin-
HUM», a TaKXXe 13 ceMun opm BbiBOAA AaHHbIX (prc.6.3) [97,106].
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Ormm

Qeea Bn Besa dodsr 3w Ggec Ged Gpma SIVHA . y
P el e ML mG ivF ) -1
IdeIM
Home| Pacnonoxexue [notpe6ute|tun n ceuenne k| Ski | UKl | |kl | Ikl | Ro | Xof csklj DU | DP i n
4 10o7TN4 go PN114-6 ABBI-3xX120 + 156 0,4 225 0,096 0,27 0,06 0,75 9,050 3,94
2TN4 poPN11 BA-6 ABBI-3X95+1 75 0.4 108 0,048 0,34 0,06 0.8 2,762 057
3TN4 po PN12 A-7 ABBI-3X120+ 200 0,4 289 0,111 0,27 0.06 0,8 1399 751
4TN4 po PN12 BA-7 ABBTI- 3X954 75 0,4 108 0,055 0,34 0,06 0,8 3,165 0,65
5TN4 po PM11 [A-8 ABBIl-3x120+1 200 0.4 289 0,13 0.27 0,06 0,85 16,97 8,79
6TMN4 po PMll1 BA-8 ABBI-3x95+1x« 75 0,4 108 0,069 0,34 0,06 0.8 3971 0,82
7TN4 po PN12 [4-9 ABBr-3x120+1) 200 04 289 0,148 0,27 0,06 0.8 18,65 10,0
8TM4 po PN12 BA-9 A3Br-3x95+1x{ 75 04 108 0,071 0,34 0,06 0.8 4,086 0.84
9 TN3 pgo PM9 -3 ABBI-3x120+1) 200 0,4 289 0,042 0.27 0,06 0,8 5,292 284
w ire poprw BA-3 ABBI-3x95+1x1 180 0,4 260 0,039 0,34 0,06 0.8 5,403 2,69
11 TN3 pgo PN10 A-5 ABBI-3x95+1x{ 200 0.4 289 0,067 0,34 0,06 0.8 10,32 6,71
12 TN3 go PM10 BA-5 ABBI-3x95+1x$ 110 0,4 159 0,057 0,34 0,06 0,8 4,829 147
13 TN3 pgo PM10 A-4 ABBI-3x95+1x£ 200 0,4 289 0,044 0,34 0,06 0,8 6,776 3,75

14 TN3 pgo PN10 BA-4 ABBr-3x95+1x£ 110 0,4 159 0,028 0,34 0,06 08 2,372 0,72
15TN4 poPNl1l N3H-8  AALWIB-3x95+1x 80 04 116 0,08 0,34 0,06 0.8 4.945 11
16TN4 po PN11 HXB-1 AAWIB-3x120+ 132 04 191 0,04 0.27 0,06 08 3,331 1.18
17 TN4 poPMN11 HCP-5 AALWB-3x120+ 55 04 79 0,035 0,27 0,06 0.8 1,205 0,18
18 TN4 poPMN1l HCP-6  AALUB-3x36+1x 30 04 43 0,025 0,92 0,06 08 1,436 0,13
19TN4 go PN11  HCP-7 AALWIB-3x35+1: 30 04 43 0,025 0,09 0.06 0,8 0,204 0,01
20 TN4 po PMN11 UMH-1 AALWB-3x16+1: 4 04 6 0,02 1,98 0,06 0,8 0,336 0,004
21 TN4 po PMN11 IMH-1  AAWB-3x70+1: 90 04 130 0,03 0,46 0,06 08 2,726 07
22TN1 po PM1 A-11 AAWIB-3x120+ 90 04 130 0,08 0,27 0,06 0,8 4534 11

93 TMN1 nn PMN1 an.11 AAlim.AvPR+I' TR ftA irm nna 071 nn« ftP nnann ftar v
Bamcoijn1 1 11 PTHUMY 18 111 < >

PexT TAOMbI  _ as wm S
nAs 11 p ljjj |5E w T

Puc. 6.6. Tabnuua «KabenbHble NUHUNY

Tabnuua «TpaHC(opMaTOpHble MOACTAHLMU» COCTABNSETCA MO Nof-
cTaHuusm. OHa BKNOYaeT B ceGs Cneaylolne UCXOAHble AaHHble: ycTa-
HOB/IEHHasl MOLLHOCTb U KO3((ULMEHT UCMONb30BAHNS TEXHONOTUYECKO-
ro, BCMOMOraTe/lbHOro, KOMMYHa/bHO-6bITOBOr0 060pyA0BaHMsA, MNOA-
K/TIOUEHHOr0 K 3TOI MOACTAHLUMM U COBCTBEHHbIE HYX[bI, a TakXe nac-
MOPTHble JaHHble TpaHchopmaTopa. CTPYKTypa Tabnuubl «TpaHchopMa-
TOPHblE MOACTAaHLUMMU» MOKa3aHa Ha puc.5.5. PacueTHbIMW JaHHbIMMW 3TOV
TabAnLbl SBNAIOTCA: aKTUBHbIE U PEAKTUBHbIE MOTEPU MOLLHOCTM, a TaKXe
CTOVMMOCTb MOTEPb IHEPTUM B TpaHC(HopMaTopax.
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KabenbHble NUHUK

Homep KN 2 PacnonoxeHue K1 ot UP1go TN2 Bbi6op K/
20 *
notpe6utenn ApmatypHblii Lex 21
TMN 1 cevenune kabensa 2xAALLIB-3x120 22
MonbHasa mowHocTb K/ 666 KBA 23
Hanpsxenua KN 10 kB 25
TokKN  38A 26
27
AnvHa KN 0,46 km
blaenbHoe akTMBHOE conpoTuBieHne  0,620M/Km
Ypae nbHOe peakTuBHOe conpoTuBneHne  0,08om/km
KoadhpuuymeHt molllHootn K/ 0,77
MoTepu HanpsixeHusa KN 15.63B Motepu mowHoctn 1,21 kBT
Yucno yacoB MakcumasbHbIx NoTepb 23004ao.rog MoTepu aHepruun 2500kBT.4a0

CTOMMOCTb NOTEPL 3HEPTUN 100000 cym

B *[neiiar-yr L

Puc. 5.7. ®opma BbIBoga AaHHbIX «KabenbHble MHUN».

Harpyska TpaHc(hopmaTopoB OnpeenseTcs aHaJorMyHo, Kak B Tab-
nmue «dNeKTpudeckne Harpyskm». ocne o6HOBNEHUSA KO3I(PULMEHTOB,
XapaKTepusyLWmnX pexumbl 3HepronoTpedieHns, Npon3BoAUTCA aBToMa-
TUYECKUIA pacyeT BCEX AaHHbIX W 06HOBAsETCA 6as3a fJaHHbIX. dopma
«DNEKTPUYECKME HArpy3KM» BbIBOAWUT AaHHble B COOTBETCTBMMU C (JOPMOIA
Tabnuy 3MM (pnc.6.8.). Bbibnpas HasBaHMe Liexa B CNMUCKe, HaXoasLero-
cA B NpaBoli YyacTn hopMbl, MOXXHO MOCMOTPETb AaHHble MO LEexam.

Mo gaHHbIM 3TUX TabnuL, Ha OTAENbHbLIX (hopMax BbIBOAATCA Tabnn-
bl 3HepreTM4eckoro nacnopta. BBog MHGpopmauuy OopraHM30oBaH TakuM
o6pa3om, 4To hopma LManoroBoro OKHa Ha 3KpaHe MosIHOCTbIO coBnazgaeT’
C (hopmMOi1 COOTBETCTBYHOLLE TabnULbl 3HEPreTUYeCKOro nacnopTa u BBOS,
OCYLLLeCTB/AETCA B UMEHOBAHHbIX Nonsx. CoctaeneHa (hopma An1a BBOAA
[aHHbIX. JleBasa 4yacTb (DOPMbl COCTOMT W3 YCTAHOB/IEHHONW MOLLHOCTU
3/1EKTPO06OPYA0BaHUA N KOIPMULMEHTOB, XapaKTEPU3YIOLWUX PeXUMbI
3aneKTponoTpebneHms.

MporpamMmupoBaHMeM Ha «AcCCess» OMnpeaensatoTcs pacyeTHble AaH-
Hble, KOTOpble BbIBOAATCS B MpaBoil YacTu (opmbl. o paspaboTaHHON
nporpaMMe paccuyMTbIBalOTCA Mokasatenn 3M(PeKTUBHOCTU WMCMNO/b30Ba-
HUSA 3Heprumn n apyrue faHHble aHepreTUyeckoro nacnoprta. Bbibupas Ha-
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3BaHMe Lexa B CNMCKe, HaxoAsAWerocs B NpaBoOil 4aCTM (POPMbI, MOXXHO
MOCMOTPETb [@HHble MO Lexam.

Ha puc. 5.9 nokasaHa 3-9 Tabnuua sHepreTM4ecKoro nacrnopra. J1a
(hopma cocTaBneHa Ha 6a3e Tabnuubl «INeKTPUYECKUe Harpy3ku» U no-
3BONAET CTPYKTYpMpoBaTb NOTpebuTeneii aHeprum B COOTBETCTBUN C Tpe-
60BaHMAMN IHEPreTUYECKOro nacrnopra. ATU AaHHbIE MOXHO MOCMOTPETH
no uexam v B LenoMm no npeanpuatuio. OfHako Takas opma He Mo3BO-
NnAeT nNpyv Heo6XOAMMOCTM CKOPPEKTUPOBATb faHHble. [14 3TOro cocras-
neHa opma gns BBofa AaHHbIX (puc. 5.5). JleBas yacTb popMbl BK/KOYAET
B cebs YCTaHOB/IEHHYID MOLLHOCTb 3/1eKTPOo06opyA0BaHUS 1N KO3hPUL M-
EHTbI, XapakKTepusylowne pexnmsl 3nekTponotTpedneHus. MporpammMmupo-
BaHMEM Ha «ACCesSS» OMNpefensaTcs pacyeTHble faHHble, KOTOPbIe BbIBO-
AATCA B NpaBoi YacTu hopMbl. 18 NOAYyYEHUS faHHbIX 3HEPreTUYeCKOoro
nacnopTa SKCMepUMeHTaNbHO PacCUMTbIBAOTA KO3(MULNEHTLI, XapaKTe-
pu3ytoLme peXXxMMbl 3HEPronoTpedneHns, n BBOAATCA B 6a3y AaHHbIX Ye-
pe3 hopmbl BBOAA.

YcTaHOBNEeHHasa u |'|0Tpe6nﬂemaﬂ MOUWHOCTb Ta6nmu,a 3.
YCTaHOBNEHHAA MOLLHOCTb MoTpe6nsemas MOLLHOCTb

TexHonor  Co6. HyxAbl Bcnou.Hyxfa ; X03. HyxAbl TexHonorun. Cobc.Hyxabl BcnoHoraTe Xo*.HyxAbl

P Q P Q PiQ , P Q P Q P Q P Q P 1 Q
KBT kKBop KBT kKBap «KBT KBap kBT KBap kBT kBap kBT kBap kBT iBap KBT KBap
480 ' 85 128 320 184 122 : 82 J 64 322 233 84 56 99 79 63 37

SV SPRPITSEIPIN NPT (PP (R PRPPPR IO S C e (J— i

nmAa uexa:mexaHu4vyeckas

Puc. 5.8. 3-a Tabnumua aHepreTMYecKoro nacnoprta npeanpuaTus

Mo pa3paboTaHHOI MporpaMMme paccuUMTLIBAKOTCS MOKaszaTenn ag-
(heKTUBHOCTW WCMONMb30BaHNS 3HEPTUN W ApYrUe flaHHble 3HepreTUuYeckKo-
ro nacnopTa. BbiGupas HasBaHWe Liexa B CNWUCKe, HAXOAALWEerocs B NeBOi
yacTu OPMbI, MOXHO MOCMOTPEThb AaHHbIE MO LiEXam.

OdopmneHne oTyeTa Ha «AcCCess» MPOU3BOANTCS aBTOMATUYECKM MO
3aflaHunto uccneposatens. Takas opma 3HEPreTMYECKOro nacrnopTa O4YeHb
yao6Ha B MCMONb30BaHWM 1 He TpebyeT cneumanbHbIX HaBblKoB. O6CNy-
XXWBAOLWWNIA NepcoHan NpeanpuaTus, BBOAS HEOOXOAMMbIE laHHbIE, MOXET
OMepaTUBHO MOMYUYNTb CBEAEHUS O TEKYLLMX MOKasaTensx aHepronoTped-
NeHns.

Takoe NOCTPOEHME 3HEepreTUYecKoro macrnopTa Mo3BONsSET NpU He-
3HaUUTE/bHbIX 3aTpaTax MPOBOAMTb PErynsipHOe YacTUYHOe 3HepreTmye-
ckoe o6cnefoBaHMe NpeanpuaTus.
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WNHpopmaLyMoHHO-aHanmTnyeckas 6asa faHHbIX MO BbISABMEHUIO pe-
3epBOB 3KOHOMMUUN 3/IEKTPO3HEPTMM B NPOMbILIIEHHOCTU. 3a nocnefHve
rogbl MPUOPUTETHLIM HampaBfiEHWEM Hay4HbIX WCCNef0BaHWI B Hallein
pecny6/nkKe ABNAETCA 3HeprocbepexeHne B MPOMbILLIEHHOCTU. HecMoTps
Ha MHOXXECTBO Hay4HbIX pa3paboToK B 3TOM 061acTW, BHELPEHUe 3TUX pa-
60T Ha HefoCcTaTO4YHOM YpoBHe. OAHUM M3 MPENATCTBUA YCNELWHOro BHe-
APeHns 3TUX paboT ABMAKOTCA HefoCTaToyHas MHMOPMaLUsa U HexBaTKa
3HaHWI NepcoHana 3HeproxosdiicTea NpeanpusaTMS B 061acTu aHeprocoe-
pexeHus. BHeapeHne 3TuX pa3paboToK TpeOyeT pelleHUsi CNOXHbIX Ma-
TeMaTMyecKMx 3afay n aHaIMTUYeCKON 06paboTKM MHOXECTBA Pa3/IMUHbIX
AAaHHbIX N0 AEATENbHOCTM 3HEProxo3fincTBa. B HacTosliee BpemMs He XBa-
TaeT HOBbIX METOAMYECKMX NOCOOUIA 1 CNpaBOYHbLIX MaTepuanos Ans op-
raHmsaumm 3MeKTUBHbLIX 3Heprocbeperarnx MeponpuaTHiAi B Npo-
MbILNEHHOCTN. OCHOBHYH 4acTb CYLLECTBYHOLLE nuTepaTypbl MO 3Hep-
rocbepeXxxeHnto CoCTaBMAKT MOHOrpauu, npefHasHayeHHble A8 UC-
Nofb30BaHUS Hay4HbIMW paboTHMKaMu. MeTofguyeckoe nocobue pAaet
OYeHb YMNPOLLEHHOE MpeAcTaB/eHne 0 3HeprocbepexxeHuu, ¢ NPUMUTMB-
HbIMW pacyeTaMu MoTepb MOLWHOCTK B aneMeHTax COC. C y4yeTOM BbliLLle-
CKa3aHHOro, akTyafbHOW 3afauveil ABNSETCA pa3paboTKa MeTOoaMyecKoro
nocobus, COCTaB/IEHHOr0 Ha MOCNeAHUX pe3ynbTaTax Hayu4HblX WUCCNefo-
BaHWA N COBPEMEHHbIX 3HaHWAX B 06nacTn 3HeprocbepexxeHns. OCHOB-
HbIMW TpeboBaHMAMM NpKU 3TOM ByaAyT AOCTYMHOCTL MaTepuanoB W yaob-
CTBO B UCMONb30BaHMUN. Hanbonee ah(PeKTUBHLIM pPeLLueHreM 3TOW 3adaduu
ABNSAETCS CO3JaHMe 3NEeKTPOHHOr0 MeTOoAMYecKoro nocobus, obecneyun-
BAOLLEr0 aBTOMaTUYECKUIA NOUCK N CHaGXeHne Heob6XOoAUMON WHGopMa-
LMel, BKNOYas pacyeT 1M aHaNMTUYECKYo 06paboTKy AaHHbIX [11,76,116].

OCHOBHasa 3afjaya 3NeKTPOHHOro nocobusa - nccnegoBaHne BO3MOX-
HOCTE 3KOHOMUM 3NEKTPO3Heprun B aneMeHTax CIC u notpebutensix
3N1IEKTPO3HEPrnn, a TaKxe MoayyeHMe HayyHO O0OOCHOBAHHbLIX PeLLeHUi
npu 3heKTUBHOM YyMNpaBfeHWN 3HEProxo3sincTBoM npeanpuatTuna. Mpu
3TOM XOJ, peLlleHni A Npo61eMHbIX BONPOCOB B CyX0e rnaBHOro aHepreTu-
Ka MOJenupylTcs MaTemMaTUyecKuMy MeTofamu U npu BBOLE MOKasarte-
Nei, xapakTepusyruwimx npobaemy, no Hay4yHo-060CHOBAHHOW MeTOAMKe
nony4aeT pelleHWe JaHHOW Npob6sieMbl. OCHOBHOW pe3y/ibTaT 3/EeKTPOH-
HOro nocobms - nokasatenn 3KOHOMUYECKON 3PGHEKTUBHOCTU 3IHEProO-
cbeperalLinx MeponpuaTUii.

[Nna peleHns BblWEN3NOXEHHbIX 3ajay, a TakxXe [A1s YCNeLwHoro
BHEAPEHUA pe3ynbTaTOB NOCNeAHUX UCCNefoBaHWIi  pa3paboTaHO 3feK-
TPOHHOE MEeTOAMYECKOoe nocobue «InaBHbI 3HEPreTuk» [97]. IKOHOMUSA
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3NEeKTPO3HEPTUM Ha NPeAnpuATUAX B OCHOBHOM CBOAWUTCA K 3ajadam Mo
yMeHbLIEHMO noTepb B J1IQIM, TpaHcthopmaTopax u y notpebutenein. Uc-
X04A W3 3TOro, AN BbIABNEHUA pe3epBOB 3KOHOMUM 3Heprun B CIOC co-
CTaB/leHbl Ha «Access» Tabnuubl 1 (HOpMbl BbIBOAA AaHHbIX: «TpaHcdop-
maTop», «KabenbHble NMHUKU», «KomneHcauma», «[suratenb», «OcseLle-
HMe».

K OCHOBHbIM 3ajayam uccnefoBaHua (opmbl «TpaHchopmaTop»
(puc. 5.9) oTHOCATCA:

- 3aMeHa MaJIoHarpy>eHHbIX WIn MeperpyXeHHbIX TpaHchopmaTo-
pos;

- OTK/HOYEeHMEe OLHOro U3 napannesibHO paboTallmnx TpaHchopMa-
TOPOB NOACTAHLMMK;

- BK/IOYEHME UM OTK/KOYEHME NOTpebuTened TpaHCHOpPMaTopOB;

- TEXHWKO-3KOHOMMYECKME NoKasaTenn noAcTaHuuii;

- nccnefoBaHve COCTaBNAKLWMX NOTEPb TPAHCHOPMATOPOB.

Hanpumep, ana onpegeneHns aPpHeKTUBHOCTU OTK/IHOUYEHUS OLHOro
N3 ManoHarpy>eHHbIX TpaHC(OPMaTOpoB MOACTAHUMM B MOSIe «YUC/O
TpaHCOPMaTOPOB» BMECTO «2» CTaBUTCA «1». [locne 0OHOBNEHWUS AaH-
HbIX aBTOMaTWYeCKN NPOM3BOAMTCA NepepacyeT nokasatenein aPpeKTms-
HocTu. CpaBHMBAlOTCA 00LMe NOTepyu MOLLHOCTW, efMHOBPEMEHHble 3a-
TpaTbl, KOI(WMUUMNEHT 3arpy3ku v T.N. U NPUHNUMAETCA PeLleHne O Leneco-
00pa3HOCTM OTK/IHOYEHMSA OLHOrO M3 TPaHC(HOPMaTopOB.

da >i 7" «?. agi» w<l » »op-.3 Ne~n____
TpaHcdopmMaTOpHble NogcTaHUUM
HOMep noAcTaHuumn: 4 Tun: 1XTM- 1000/10 Homep 4™
Harpy3ka TpaHcopmartopa: nc
YcTaHOBAEHHAsA MOLHOOTb KoodhcpuumeHT ncnonbsosaHms Koo nMeHT MOLLHOOTH
TexHonorunyeckas: 230 kBT 0,55 0,63
BcnomoratenbHas: 333 kBT 0.77 °-79
Co6CTBEHHbIE HYX/AbI: 345 kBT 0.55 0.72
X035UCTBEHHbIE HYX[bl: 200 kBT 0,77 0,64
AKTMBHasA MOLLHOCTb PeakTuBHas MOLHOCTb
TexHonorunyeckas: 126.5 kBT 121 kBap 3artpartbl nogcTaHuum
BcnomoratenobHas: 256.4 kBT 121 kBap KanutaneHble:  287BOTbIC.Ccym
Cob6cTBeHHbIe Hyxabl:  189,8 kBT 222 xB
VXA ?%,qosue: 3452T1bIC.CYM
X035CTBEHHbIE HYX/bI: 122 kBT 131 kBap
Obwas MowHocTb 694.7 kBT 111 kBap MonHan 703.473 kBA
KoohpnumneHT MOLWHOOTU NogoTaHLum 0,74 KoothhmuymeHT 3arpyskn 0,70347

MoTepun a TpaHcopmaTtopax
MoTepn k.3. 24 kBT NéTepnxX.X. 10 kBT MoTtepn mowHocTn 21,877 kBT

VOTMI iTTTTI I FNATTAHAR n' a

Puc. 5.9. ®opma BbIBOAa faHHbIX «TpaHcpopmaTop»
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K 0CHOBHbIM 3afayam nccnegoBaHmsa Gopmbl «Kabenb» 0THOCATCA:
- 3(pPeKTMBHOCTL 3aMeHbl KI/T;
- M3yYeHune CoCTaBNAoLWMNX NOTEPU MOLLHOCTM U HanpsxeHusa K/,

> [laHHble cyuiecTBytolero kabens
Homep O Tn: ACB yAen, ConpoTMBEHUSA; 0,032 OM.KM/MM2 0,42 om/km
ceueHunsn K1: 70 CroumocTb K/11:
cedeHus KN2: 50 Croumoctb KN2: 53826 cym/km
Harpyska K/1: 777w, HanpsxeHue K/: 10 kB Anvna KM: 0,23 km
Trax:  5400uac/rop *au: 3862 ue>clron Tok KN: 45 A
Koadh.apcpex.: 0,12 CyMMapHble o4uc.: 0,048 T: 3385cym/kBT
MpuBefeHHbIe TOA0BbIEe 3aTpaThl: 2287cym/ros

OKOHOMUYECKNiA TOK: 33A
OpchekTnB ceveHnsa K. 52mm2

[aHHble 3ameHsieMoro kabens
CeueHus KN1: 50mMm2 CeueHusi KN2: 35Mm2

CroumocTb K/1: 53828 cym/km CroumocTtb K/2: 40345 cym/km

MpuBefeHHble rofoBblie 3aTpatbl: 2084,21 cym/rog,

Punc.5.10. ®opma ans BbISBNEHNSA 3KOHOMUN 3HEPTUN B KabenbHbIX
NVHNAX

dopma «Kabenb» npefHaszHavyeHa A1 BbISBEHNA 3KOHOMUYECKOTO
CeyeHuns 1 npasBuIbHOIO Bbibopa napameTpoB KJ1 1 ncnonb3yetcs npu pe-
KOHCTPYKUUN KabesbHbIX IMHNIA. BBOAATCA AaHHble cyLwecTBytowero KJi:
O/MHa, Harpyska, cedyeHusa u T.nm. (puc. 5.10). OnpegenaiTcs 3KOHOMUYe-
CKOe CeyeHue M NIOTHOCTb TOoKa KJT 1 Nno nonyyeHHbIM 3HaYeHUsaM 3-
(DeKTMBHOI0 ceyeHus BblOMpaeTca pauuoHanbHoe cedeHue KJ1 u paccuum-
TbIBA€TCA 3KOHOMUYECKNI 3((eKT OT 3aMeHbl KJ1. Vi3meHss 3HaveHus na-
pameTpoB KJ1 1 Harpysku, uccnefyrorcs BCEBO3MOXHble BapuaHTtbl. Co-
nocTas/fieHWeM C CYLLIeCTBYIOWMM BapuaHTOM OMpeaenstoTca pesepsbl
3KOHOMWW 3N1EKTPO3HEpPruu.

[na onpegeneHns 3KOHOMMUYeCKOW 3(h(eKTUBHOCTM KOMMeHcalmm
PEeaKTMBHOM MOLLHOCTU Mcnonb3yetca gopma «KomneHcaums» (puc.5.11).
Mpwn BBOZAE JaHHbLIX O TpaHcopmaTopax, JIAM u Harpyskax aBTomaTuye-
CKN pacCyMTbIBAETCA W BbIBOAWUTCA HA 9KPaH 3HaYeHMe KOMMEHCUpPYeMOoW
MOLLHOCTW. 10 3TOMY 3HauYeHU0 BblOUpaeTcs MowWHOCT KKY 1 onpege-
NAeTca 3KOHoOMWA 3Heprum B JIST v TpaHcdopmaTope no OTAENbHOCTU U
B CyMMe. PaccumTbiBaeTCs rofoBON 3KOHOMMUYECKUA 3PMEKT OT KOMMEH-
caumm peakTUBHOWN MOLLHOCTMW.
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Mo dopme «[suratenb» (puc.5.12) uccnepytoTcs cnegytouwme Bo-
MPOCbl 3HEProc6bepeXxXeHns B ABMUraTeNsx:

- NPaBUbHbI BbIGOP MOLLHOCTU ABUraTens;

- 3aMeHa ABuratesieil Ha HOBble, C TYULIVMW IHEPTreTUYECKUMI NOoKa-
3arenamu;

- OrpaHMYeHne BPEMEHN XONIOCTOr0 X0A4a U MHTeHCU(MKauus pabo-
Tbl MaLLUWH;

- U3MEHEHWEe CXeMbl CTaTOPHON 0BMOTKN;

- nepepacyet 06MOTKN MPU U3MEHEHMUMW CKOPOCTW WU HanpsXXeHUs.

M3meHss (hasHoe HanpsxeHue, MOLHOCTb, 3HEPreTUYeCcKne nokasa-
TENN W peXumbl paboTbl ABUraTens MCCNeAytTCA BO3MOXHOCTU 3KOHO-
MWW 3HEPTUN B ABUraTene.

[na BbIBNEHNSA BO3MOXHOCTU 3KOHOMUWN 3/1EKTPO3IHEPTUN B CUCTE-
Me OCBelLeHUsA mcnonbayetcs gopma «OcBelleHMe». B KayecTBe MCXO[4-
HbIX J@HHbIX BBOAATCA CefyoLine JaHHble:

- pa3mepsbl Liexa: BbICOTa, WWPKHA, ANIMHA LEXa;

- HOpMaTMBHas OCBELLEHHOCTb paboyeli NOBEPXHOCTU;

- MOLWHOCTb, CTOMMOCTb M K.N.A. CBETU/IbHUKA.

lwnw'emm ;<HW
;0
[aHHble TpaHcthopmaTopa

HoM. MOLHOCTE 1000 KBA Hom. HanpsxeHus: 10xB Yucno TpaHc-pos: 2
MoTepu K.3. 12 kBT MoTepn X.X. 2,3 kBT Koadhcp. 3arpysku 0,707
t= 4555 vac/rog OcHoBHasi cTaBka: 80000 cym/kBT [on. cTaska: 45 cym/KBT.*
Tmax: 5500 uac/rog T= 164568 DKOHOMUA 3Heprum : 23788 KBT.U
[AaHHble K
Anuna KN: 0,15 kn YpenbHoe conpoTtus. 0,42 OKOHOMUA 3HEPrun: 2498kBT.4

Harpy3ka TpaHcgopmartopa

AKTUBHasA : 1000kBT PeaktusHas : 1000 kBap Monuasa : 1414kBA
faHHble KKY
Ypa.ctoumocTb KKY: 5000cym/kBap Koadh achchekTus: 0,12 Yaoens. notepu: 0,004 kBT1/kBap
PacueTtHas QKKy<= 672 kBap MowHocTb KKY: 640 kBap DKOHOMUM 3HEpruM: 26286 KBT.u
OkoHOMUYecknit achpekT: 274133,9| cym/rog,

vV

>
<

Puc. 5.11. ®opma BbIBOAA AaHHbLIX «KomneHcauua»

PasHMUa e4MHOBPEMEHHbIX 3aTpaT COCTaBMAeT 9KOHOMUIO 3aTpaT Ha
CUCTEMY OCBELLEHMS Lexa, Pacxofbl 3HEPrUU Ha eAuHULY NPOAYKUMU, a
TakXe MPOBOAUTb YaCTUUYHOE 3HEPreTMyeckoe 06Cnef0BaHNE 31EKTPOYC-
TaHoBOK [101].
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YCcTaHOBNEHHbI ABUratenb 3ameHsemblii gBuratens

HOM. MOLHOCTb: 05 22 kBT
Hom.ckopocCTb: 1500 150006./MUH BpemMs paboTbl 22 HUH
HanpsxeHus: 380 380B Bpems nayabl 22 HuH
Koadh. 3arpysku: 0,88 0,77-
KO3(D.NCMONb33BaH. 0,5
AKTVBHaA Harpyska: 37 19,25 kBT
PeakTnB Harpyska: 0 OkBao
MonHasa Harpyska: 48,05 25 kBA Tmax: 1234 vacirop
Koadp. mowHocTu: 0,77 0,77-
Kng: 0,88 0.88- notepu aHeprum 1l-gBuratens
MoTepH akTuB.: 4,44 2,31 KBT 5479 kBT.4ac
Motepu peaktus.: 2,048 0 Bap MoTepu aHeprum 2-gsuratens
PacueTHblit TOK: 73,09 65,79 A
2850,54kBT.uac
Yucno adhch.npoB. B nas: 22 25 Wt
Yucno seTbBeEN: 3 6 wWT
anmljil | Lrnrsmvie 2

Puc. 5.12. ®opwma «[uratenb» 418 UcCnefoBaHNS BO3MOXKHOCTE 3KOHO-
MWW 3/1eKTPO3HEPT U

3a nocnegHee Bpemd B COC MNPOMBbIWIEHHBIX NPEnpUaTMaxX yc-
MewHo BHeApseTcs aBTOMATU3MPOBaHHAA WH(HOPMAaLVNOHHO-U3MepUTeSb-
Hasg cucTteMa KOMMEPYECKOro W TEXHUYECKOro y4yeTa 3/EKTPO3Heprumn
(ANNC TYQ) [162]. ANC TY3 npeacTaBnseT co60ii nepapxmyeckyto
aBTOMaTU3NPOBAHHYIO NH(pOPMaLVIOHHO-U3MEPUTESIbHYIO cucTemy,
(PYHKLMOHAIbHO 00BEAUHAOWYI0O WU3MEPUTENIbHbIE M MH(OPMALNOHHbIE
CUCTEMbI, U3MEPUTENbHO-BbIYNCINTE/NbHBIE KOMMJ/EKChl, CPeACTBa BblYUC-
NUTENbHOM TEXHUKM K cBsi3W. CucTema peannsyeT QyYHKLMWN U3MEPEHUS
TEXHUYECKMX NoKaslaTenel aHepronoTpebneHuns, cbopa, 06paboTKN U Xpa-
HEHWA pe3yNbTaTOB U3MEPEHWUiA, a TakKXe UH(opMaLnM 0 COCTOAHMUM 06b-
eKTOB M CPefACTB M3MEPEHUIN cUCTeMbl, Nepedayn Mo onpefesieHHbIM npa-
BMNaM HeOOXO0AMMON WMHGOpMaLMM MOMb30BaTeNSIM B aBTOMaTUYECKOM
pexxvme 1 no sanpocy.

ANVC TYS yCnoBHO LeNNTCA Ha BEPXHUI U HUXHWIA ypoBHK [158].

HWKHWIA ypoBeHb - KOMIMJ/EKC annapaTHo-NporpaMmHbIX CPeacTB B
BUAE JATYMKOB M KOHTPO/IEPHOrO0 060pyA0BaHUA, YCTaHOB/IEHHOIO B aB-
TOMaTUYECKUX CU/OBLIX BbIK/MOUATENAX W HEMNOCPELCTBEHHO Ha CU/O-
BbIX LUMHaxX. BepxHwuii ypoBeHb - LleHTp 06paboTKM [JaHHbIX, aBTOMaTu-
31MpoBaHHbIe pabouyne MecTta gucrnetyepoB. CBA3b MEXAY BEPXHUM U HUX-
HAM YPOBHAMMW MOXET ObITb OpraHusoBaHa No cTtaHAapTy RS-485 unu
Ethernet.

BHepgpeHne AMNC TY3, B nepsylo ouyepefb, MO3BOMUT PELUUTH
npobnembl, CBsA3aHHble C HE3M(PEKTMBHLIM MCNO/Ib30BAHNEM 3HEprope-
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CYpCOB M3-3a OpraHu3aLMOHHbIX MOTEPb W «4e/0BEYECKOro» (hakTopa.
370, Npexfe BCero, MHCTPYMEHT 06BEKTMBHOIO ¥ ONEePaTUBHOIO KOHTPO-
na.

Cucrtema TeXHUYECKOro y4éta no3BosisgeT CHU3UTL 06bEM noTpebne-
HUA 3a CYET:

* MOBbIWEHNS 0NepaTUBHOCTM YNpaB/ieHUs 3HepronoTpebneHmem;

* LEHTPasIM30BaHHOr0 KOHTPONS NOTPe6IeHNS 3HEPrOpecypCoB;

* [JOKYMEHTMPOBAHHOIO KOHTPONA NOTPe6/ieHNs 3HEepropecypcos
CTPYKTYPHbIMW MOAPa3AeNeHUSAMMY;

* MepCcoHaNN3NPOBAHHOIO KOHTPONA COGMIOAEHUS TeXHOoNorunye-
CKOM ANCUMUNANHBI U ONTUMK3aLMN PEXUMOB paboTbl 060pyA0BaHNS;

* MOBbIWEHNSA OMepaTUBHOCTM BbIABMEHNUA HENPOMU3BOACTBEHHbIX
noTepb 3HEPropecypcoB B BMAe MPOTeYeK, aBapUilHbIX PEXUMOB paboThbl
060pyaoBaHna 1 T.4.;

* pocTa OMepaTUBHOCTW BbISBEHNA N IMKBMAALUN HECAHKLWOHM-
POBaHHbIX MOAKIOYEHWUIA;

* MOBbLIWEHNA TOYHOCTU U ONEpaTMBHOCTK cbopa AaHHbIX AN BHe-
APeHNs Ha MpeanpuAaTUN 3HEPreTUYECKOro MeHeLKMeHTa (B 4YacTHOCTU
CUCTEMblI HOPMUPOBaHUS 3HepronoTpebaeHns);

* NpefOCTaBNEHUS PYKOBOACTBY O6BLEKTUBHOIO UHCTPYMEHTA KOH-
Tpons peanusayuy NPOBOAMMbLIX MEPOMPUSATMIA U NporpaMMm 3Heproco6e-
PEXeHWS.

CyMMapHOe CHMXXeHMe 3aTpaT Ha 3Hepropecypcbl MOXET COCTaBUTb
25-40%.

Puc. 5.13. CTpyKTypHasi cxeMa COBMeCTHOIo (hyHKLMOHUpoBaHua ANNC
KY3 n AMNC TY3 ¢ ncnonb3oBaHnem MAC no sHeproahpeKTUBHOCTH

CoBMeCTHOE (PYHKLMOHMPOBAHME CUCTEM KOMMEPYECKOro U TeXHU-
YECKOro y4eTa 3/IeKTPO3IHEPTUN MOXET ObITb YCMELHO peann3oBaHo C uc-
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NoNb30BaHMEM WMH(OPMaLNOHHO-aHAIMTUYECKOW CUCTEMbI MO 3HEProag-
(ekTnBHocTn. OcHoBy WAC cocTtaBnifeT KoMmMbioTepHas mogens C3C
npeanpuatTua (puc. 6.13). JHeprobanaHc npeanpusaTusa GopmMmupyetca no
[aHHBIM Tpex MHMOopMaLMoHHbIX cuctem (puc. 5.14): ANC KY3, AW-
NC TY3 n ANAC. MaTemaTnyeckas Mojenib anekTpobanaHca npegnpu-
ATUA onpefenseT MO3NIeMeHTHbIA pPacxof v MoTepu MOLLHOCTW MO BCEM
cTyneHsm COC npeanpuatua (puc. 6.14). AUMC TY3 Ha 0CHOBe U3Me-
PUTENbHBIX AAHHbIX PACcCYMTLIBAET 3/IEKTpobanaHC NpeanpuaTUa Mo CTy-
neHam COC npeanpusatnsa, a AUVNC KY3 - obuinii pacxog aneKTposHep-
TN NO NPeAnpUATUIO.

Puc. 5.14. CxeMa (hopMMPOBaHMA BbIXOAHbIX AaHHbIX AC

Ha ocHoBe aHanuMTM4yeckoin 06paboTkm aaHHbIX MAC onpegenser
cnegytowme nokasaTenm:
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* MOKa3aTenn KCMob30BaHWA 3/IEKTPOIHEPTUM MO LexaM 1 npeg-
NpuUATUIO;

* oOKasaTe/y KayecTBa 3/1EKTPOIHEPTUN NO Lexam U npeanpu-
ATUIO;

*  KOMMEPYECKME MOTEPU 3NEKTPOIHEPTUM No cTyneHam CIC
npeanpuaTuS;

e anemeHTbl C3C, nMmeloLww e CBepXHOPMaTHBHbIE MOTEPU 3HEp-
rmu,

e KO3phuumeHT appekTMBHOCTU CIC NpesnpuATus.

Mcnonb3oBaHne WMAC B KayecTBe 00606LLalOWEr0 3BEHA [AaHHbIX
AUNC KY3 n ANNC TYS no3BonseT obecneyumBatb «Mpo3payvHOCTb»
3M1eKTPONOTPe6/IeHNa Ha BCeX 3Tanax pacrnpefeneHns 37eKTPo3IHeprum Bo
BHYTPU3aBOACKMX CETAX, a Takxe 60nee rny6oKuin v feTaNbHbIA aHanm3
3HeproapekTUBHOCTM npesnpuATua. K OCHOBHbIM BbIXOAHbLIM AaHHbIM
MAC oTHocaTcA:

e [OKasaTe/ MWCMONb30BaHMUA 3NEKTPO3HEPrUM NO uUexam U no
npeanpuaTuIo;

* ToKasaTe/M KayecTBa 3/IEKTPO3IHepruu no uexam v no npegnpu-
ATNIO;

* KOMMEpPYECKME TMOTEpU 3NIeKTPO3Heprun no crtyneHsm C3C
npeanpuaTus;

e 3nemeHTbl COC, nmeloLw e CBePXHOPMATUBHbIE NOTEPU IHEPTUK;

e KO3(h(UuMeHT apdekTMBHOCTU CIC npeanpusATms.

Wcnonb3oBaHne MAC B cocTaBe CUCTEMbI aBTOMaTU3MPOBAHHOIO
KOMMEPYECKOr0 M TEXHMYECKOro y4yeTa Mo3BO/IAeT CO3[aTb CUCTEMY He-
MPEPbLIBHOTO MOHUTOPWHIA 3HEPro3MMPEKTUBHOCTA Ha MPEANPUATUAX
npakTU4eckn 6e3 LONOMHUTENIbHLIX 3aTpaT, Tak Kak He TpebyeTca fonos-
HUTENbHOTO MPUOOPHOr0 OCHALLEHUA CUCTEMbI. DPYHKLMOHA/IbHbIE BO3-
MOXHOCTW CUCTEMbl PaclIMpPAKTCA B OCHOBHOM 3a cyeT 6onee rny6okoro
aHanm3a JaHHbIX CUCTEMbI C UCNO/b30BaHNUEM KOMMbIOTEPHbLIX MPOrpamm.

YnpaefieHne notpebneHnem 3NeKTPO3Heprum 6e3 COOTBETCTBYIOLLLNX
KOMIM/IEKCOB TEXHUYECKUX CPefACcTB 3aTPYyLHEHO W3-3a CYLLEeCTBEHHOrO 3a-
nasfgblBaHNA 1N HefOCTAaTOYHOCTU B TEKYLWMUA MOMEHT BpeMeHU. ITO Bbl-
HYXJaeT MPUHUMATb PeLleHUs B YCNOBUAX HENONHOW WHGpopMmauun. B
CBAI3M C 3TUM BO3HMKaeT Heo6X0AMMOCTb B YNpasfieHUW NoTpebreHnem
3N1eKTPO3HEPTrK, OCHOBAHHOM Ha aBTOMAaTM4ecKoMm cbope MHGopmMaluu o
HeM, TaK Kak 3anasfblBaHue B NpeanpuaTUM peLleHnidi NPUBOAUT, C O4HON
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CTOPOHbI, K YBE/IMYEHMIO 3aTpaT, C APYroi - K wTpadam 3a npesbllleHne
HOPM pacxofa 3M1eKTPO3IHePruu.

MprMeHeHe KOMMNIEKCOB TEXHUYECKUX CPeACTB MO3BOMSAET OCyLie-
CTBNATb HENpPepbIBHbIA KOHTPO/b 32 (PaKTUUYECKUM 31eKTPonoTpebaeHH-
eM, a TaKXXe 3a ero pexxvMamu, nogaep>Xmeatb 3afjlaHHYI Harpysky B yacbl
MaKCHMyMa Harpy3ku 3HeprocMcTembl, NOBbIWATb HAAEXHOCTb (YHKLMO-
HWPOBaHMSA CUCTEM 3/1EKTPOCHAGXeHMWs, aBTOMaTWU3NpOBaTb YynpaBieHue
anekTponoTpebneHnem 06beKTa SHEProCcUCTEMBI.

5.4. MepcneKTUBbI Pa3BUTUS MHHOPMALMOHHO-aHATUTUYECKOIA
CUCTEMbI MO 3HEProdahHeKTUBHOCTM B MPOMbILLIIEHHOCTH

['NaBHbLIM HanpaBfeHWEM [anbHEWLWMX Hay4YHbIX UCCNef0BaHWI SB-
nseTca paspaboTka 6onee aDPEKTUBHOW N UHTErPUPOBAHHON CUCTEMbI
yNpaBieHUs CUCTEMOIN 3MEeKTPOCHA6GXEHNS OOBLEKTOB 3HEProcMCTeEM C
NHOPMALMOHHBIM 06eCMeYeHNEM.

[ns peweHns NocTaBNeHHbIX 3aja4y B 3/IEKTPOCHAOXEHUW 06beKTOB
3HeprocucTem HeobxoAuMmMa aBTOMaTM3MPOBaHHasA CUCTeMa YMpaBieHus
anekTpocHatxkeHneMm (ACY3). lMpo3payHOCTb ynpaB/ieHUsa A0CTUraeTcs
BU3yaslbHbIM MpeAcTaB/IeHNEM PEXUMOB paboTbl B peasibHOM MacliTabe
BPEMEHM U B yAOOHOM Ana BOCMpMATUA 4venoBekoM Buae. ACY 3 obecne-
yMBaeT:

* MoNy4YeHne LOCTOBEPHONM MH(OPMaLUM O TEXHONOTMYECKUX Napa-
meTpax C3C npegnpuatus;

* MOBbILIEHWE IKCNyaTaLMOHHOW HaZeXXHOCTN 060pyL0BaHNS;

* ANCTaHUWOHHOE YynpaB/ieHVe KOMMYTaUWOHHON annapaTypoun Le-
XOBbIX NOACTAHLWIA;

* CMUIHaMM3auMio 0 HECAHKLVOHMPOBAHHOM MPOHWKHOBEHUN MOCTO-
POHHWX /L, HA TEPPUTOPUIO LLEXOBOI NOACTaHLUN;

* CBOEBPEMEHHOE BbIfIB/IEHVE aBapuiiHbIX CUTyauuii v npeacTasfe-
HWe onepaTopy peKoMeHAaLuii No Ux noKannsayuu n ycTpaHeHuto.

ACYD3 npefctaBnsetT coboil nporpaMmMHO-annapaTHbIA KOMMIEKC,
obecreymnBarloLWwmii ynpasneHne npoLeccoM 3/1eKTPOCHA6XeHUA MPOMbILL-
neHHoro npeanpuatua [36,128]. ACY 3 nMeeT TPeXYpPOBHEBYIO CTPYKTY-
py. HWXHWIA ypoBeHb NpefCcTaBNeH MUKPOMNPOLECCOPHbIMI YCTPORCTBaMM
cbopa [aHHbIX W YCTpOCTBaMM y4yeTa 3N1eKTPo3aHeprun. Ha cpepHem
YPOBHE UCNO/Mb3YKTCA CUCTEMbI NPUEMA M Mnepefayn AaHHbIX HA OCHOBe
nepcoHanbHbIX KomnbioTepoB (MK) v nporpaMMupyemMbiX KaHasibHbIX
agantepos (KA). 9T cuctembl obecrneymBaloT cOOp AaHHbIX OT YCT-
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POVCTB Mepefayn pasfNyHbIX TUMNOB, OCYLLECTBASIOT MEXYPOBHEBbIN 06-
MeH [LaHHbIMW C aHa/IorMyeckMMy cuctemamu Ha ocHose ITK n KA, BblI-
MOMHAIOT BbIBOA UH(POPMALMM Ha AUCMETUYEPCKUIA MYNbT.

Ha BepxHem ypoBHe MNPUMeHSAETCA WH(POPMALMOHHO - YMpaBsto-
WM KOMMJIEKC, ONTUMU3NPOBAHHbLIV 415 BbINOSIHEHUSA (DYHKLMER ynpas-
neHna C3C. Ncnonb3oBaHne SCADA - TeXHONOrunii nosBonsieT AoCTUYb
BbICOKOIO YPOBHS aBToMartu3aumu B pelleHnn 3atady paspaboTku CUCTEM
ynpaBneHus, cbopa, 06pabOTKKM, nepefayn, XpaHeHUs U OToBpaxeHUs
NHGopMaL K.

MpumeHeHne 3BM B ACY 3D pfano TONYOK pasBUTUIO U pacnpocTpa-
HEHMIO CMCTEM ynpaBneHusa peansHoro spemeHn (SCADA) B C3C npeg-
npuatuii. Cepsepbl SCADA o6ecneumnBaroT:

1) npuem n nepegadvy TenemHMopmaLmm B 0ObIX NPOTOKONAX;

2) npuem 1 nepefavy AaHHbIX CYTOYHON AMCNETYEPCKON BeLOMO-
cTu;

3) 06paboTKy nocTynawollein uHhopmauuu, ¢GopmMupoBaHue 6asbl
JaHHbIX peasibHOro BpemeHn (BPB), apxuBmpoBaHme;

4) ynpasfieHne AUCMETYepCKUM LWMTOM (LMpOoBbIMU Npubopamu,
CMMBOMaMKN, MHEMOCXeMaMu, MH(OPMALMOHHbIMUK Tab/10);

5) umknuyeckoe konuposaHue BAPB Ha (haiin - cepBepbl N0Ka/b-
HOI ceTu;

6) 3BM BbINONHAT BCe PyHKUMKU SCADA, 3a UCKNOYEHNEM Op-
raHM3auum LKLora, KOTopblii ocyuwecTBiseTcs Ha 9BM noKanbHOM ceTu.

Mpn NOBbIWEHUN HaLeXHOCTU WHPOPMALMOHHOIO 06CNyX1BaHUSA
aucnetyepoB 3BM, Kpome NOAKNHOUYEHUS K NIOKaNbHOW CETU, UCNONb3YOT
pagvanbHyto cBa3b ¢ IBM. [nd  KOHTpONs W ynpasneHWsd 31eKTpono-
TpebneHnMeM, HaKOMJeHUs MHGpOpMauuUM O Harpyskax pasHbIX rpynmn no-
TpebuTenel TpexypoBHeBas Mepapxuyeckas cuctema MMeeT, Kpome IBM,
MUWUKPOMPOLECCOPHbIE KOHTPOM/IEPbl, YCTAHOBNEHHbIE HA MOACTaHLMNAX
(BTOpPOIN ypoOBeHb), U CHabXeHHble NprveMonepefaTinKammn 31eKTpocyeT-
YMKOB, YCTaHOBNEHHbIX Y NOTpebuTenein (Tpetuii yposeHb). C MOMOLLbIO
ACKY3 ocyLecTBnseTcs ynpas/ieHMe Harpyskoi: OTK/IIOYEHWe W BKHO-
yeHne noTpebuTenein. B peasbHOM BpeMeHW peann3yroTca Takue (yHK-
LMK, KaK NPOrHo3MpoBaHWe Harpy3ku B y3nax, pacyeT pexkuma no Hanps-
XXEHUIO M peakTUBHOM MOLLHOCTU, MepepacnpefesieHne Harpysku Mexay
3NeKTPOCTaHUMAMU, NNAHNPOBAHWNE PEXMMOB U T.4.

bnarogaps pa3sutuio ACY Ha HOBOI TexXHM4YecKol 6asze nosiBnseTcs
peanbHas BO3MOXHOCTb KOMMNEKCHOIO MOAX04a K MIaHUPOBAHUIO PeXU-
mMoB COC nyTeM TeCHOM YBA3KM MNJaHUPOBAHUS IHEPreTUYeCKUX U 3neK-
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TPUYECKMX PEXUMOB C LieNblo 0b6ecnevyeHns nx LONyCTUMOCTU, Ha[eXHO-
CTV N 3KOHOMMWUYHOCTH.

Ha cnegytowem 3Tane wuccnefoBaHWin paspabatbiBaeTcs cucTema
MOHWUTOPWUHIra YNpaBNeHNsd 3N1eKTPonoTpebneHneM Ha YpPOBHE Mpeanpu-
ATUI 3NEKTPUYECKUX CeTel NN OTAEN0B 3HEPTOUHCMEKLUN.

[na pelweHnsa Has3BaHHbIX 3afay HeOO6XOAMMO MOCTPOeHWe WHGOop-
MaLVOHHO-aHA/IMTUYECKMUX CUCTEM MO TEPPUTOPUATIbHOMY U OTPAC/IeBOMY
npuHUuny. KOHEYHOW UueNbio BHeAPEHUS TaKMX CUCTEM SBNSIETCA NOJ-
[EePXXKa MPUHATUA YNpaBlieHYeCKNX peLLeHuni.

JocTuxeHne Lenn NpefnonaraeT pelleHne cnefyowmx safay:

- MeTofmyecKkas MOALEPXKKa peannsaumy nporpaMmmM 3Heproafgex-
TUBHOCTU W 3HeprocbepexxeHUs (cb6op, aHanMTMYeckas o0b6paboTka u opra-
HM3auua cBOBOAHOrO AOCTYNa K HOPMAaTUBHLIM JOKYMEHTaM U MeToauye-
CKUM MaTepuanam);

- MOHWUTOPUHI BbINOMHEHUSA NporpamMm 3HepProsPgeKTUBHOCTU U
3Heprocbeperaromx MeponpusaTuin (c60p NEepBMYHON CTAaTUCTUYECKON
NH(opMaL MK, aHanuTU4eckas 06paboTKa, NOALEPXKKA MPUHATUA pelue-
HUIA, KOHTPO/b UX BbIMOSHEHNS).

B koHuenuun noctpoeHna MAC MOXXHO BblAenuTb ABe CYLLHOCTU,
TpeboBaHMsA K KOTOPbIM NPOTUBOPEUUBDI:

- cbOp AaHHbIX,

- KOMMJIEKCHas aHanuTuyeckas o6paboTka faHHbIX.

BHegpeHne VMAC HeBO3MOXHO 6e3 MpYMeHeHWUs HOBbIX WH(opMa-
LMOHHBIX TEXHONOMMI, NPUBMEYeHUs K pa3paboTke CUCTEMbl crneuunanu-
CTOB pas3NNyHbIX 06/1acTeli: 3HepreTMKOB, CMeLnasMcToB No cTaTucTuye-
CKON 00paboTKe MH(oOpMauMM M NPOrHO3MPOBaHMIO, CMELMaIncToB Mo
NPOEKTUPOBAHUIO pacrpefeneHHbIX NHGHOPMaLMOHHbBIX cucTem. Mpu aTOM
NAC pomkHa obecneunBaTb MOCTPOEHUE M (DYHKLMOHMPOBAHUE €4UHOI0
NMPOCTPaHCTBa MO TEMATUKE 3HEPro3PEKTUBHOCTU B NPOMbILLIEHHOCTMW.

Cuctema ynpasneHus 6aszaMu flaHHbIX 06ecrnevynBaeT BO3MOXHOCTb
MHOTOM0Nb30BaTe/NbCKOro AOCTYyNa K MH(popmauun, cny>kebHble cepsuchl
agMUHUCTpaTopa 6aHKa faHHbIX, pa3BUTble PYHKLUM NOUCKA, COPTUPOBKM
N NpeAcTaBfeHns UHGopmauuu.

C y4yeTOM BbILLECKA3aHHOI0, OCHOBHbIMW 33favyaMu fa/bHeRLWmnx nc-
cnefoBaHnin ABNSAIOTCA:

. pasBuTME METOLO0B A0JITOCPOYHOIO M KPaTKOCPOYHOr0 NPOrHO3m-
poBaHWA 3HepreTuyeckmx Harpysok C3OC 3a cueT 60/siee feTanbHOro aHa-
Nn3a N yyeTa pas/IMyHbIX MoKasaTenen, XapakTepusyrLmnx ycnosua pas-
BUTUA IKOHOMWKMN MPEANpPUATUIA pa3NINUHbIX OTPac/ieid N X B3aMMOCBA3eN
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C NPUMeHeHNemM MaTemMaTU4ecKoro annapata MHOTOMEPHOro CTaTucTuye-
CKOro aHanu3a;

» paspaboTKa METOAMKMW, aNrOPUTMOB M MPOrpamMMHbIX CPpeacTB Ans
nepexofa OT 3/eKTPUYECKOr0 pexuma, 6a3vmpyrowerocs Ha pacyeTHOWN
cxeme C3C, K 3HEpPreTMYeCcKoOMy pexumy, 6a3upytollleMy Ha pacuyeTHOW
3HepreTnyeckon cxeme CaC;

* COBEpLUEHCTBOBaHMEe METOAOB yyeTa pexuma 3nekTponotpebdne-
HUA NPYM ONTMMM3ALLNN 3HEPTETUYECKMX PEXIMMOB;

* YCOBEPLLUEHCTBOBaHMWE MPOrpaMM KpaTKOCPOYHOro NporHo3upoBa-
HWUA 3HepronoTpebneHns ¢ NPUMEHEHMEM ANHAMWYECKUX MOAENel aHep-
ro6anaHcos.
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SAKNMKOYEHWE

CoBpeMEHHbIW 3Tan pa3BUTUS IKOHOMUKWN XapaKTepuU3yeTcsi CHUXKe-
HueM 06LLerocyjapCTBEHHbIX 06bEMOB MPOM3BOACTBA, COKpaLleHueM
ymcna yobITOUHbIX NPeanpUATUA, NOCTOAHHLIM POCTOM LieH Ha 3HEProHO-
CUTeNn W feueHTpanusaumeli ynpaBneHus BbipaboTKOW M noTpebneHnem
3HepropecypcoB. epeBOA MPOMbILWIEHHbIX NPeAnpuATUIA Ha paboTy B
YCNIOBUAX MOMIHOrO XO35IMCTBEHHOrO pacyeta, CaMO(MHAHCMPOBaHUA U
CaMOOKynaemMocTn TpebyeT 0co60ro BHUMAHUA K BOMPOCaM 3KOHOMWW
3HepreTMyeckmnx 3atpat [63,76]. YcToilumMBas TeHAEHUMA pocTa CTOMMO-
CTW MPUPOAHbIX pecypcoB (Cbipbsi, TONAMBA, TMAPOPECYPCOB) MOBbILLIAET
[0/1H0 3HEpreTUYeCcKnx 3aTpaT B ce6eCTOMMOCTY NPOAYKLMK, a Meponpus-
TUS, HanpaB/eHHble HA 3KOHOMUIO 3NEKTPO3IHEPrun, obecneynsaroT 3Ha-
YNTENbHbIA 3KOHOMUYECKMIA 3ddekT. VHGopmMauMoHHO-aHaNuTNUYecKume
CUCTEMbI MO 3HEPro3ath(PeKTUBHOCTM MO3BONAOT cO34aBaTb IPHEKTUBHbIN
WHCTPYMEHT MOHUTOPUHIa Mo aHeprocbepexxeHnto. BHeapeHue pesynbTa-
TOB HaCTOSILLEN paboThbl MOXET CTaTb OCHOBOI MOCTPOEHMS TaKUX CUCTEM.

CuncTtema cnocobCTBYeT CO3A4aHNI0 AMHAMUYECKUX MOAENel aHepre-
TUYeCKUX 6anaHCcoB NpeanpuaTva, MO3BOMIAKOLLEE ONepaTuBHO U paumo-
HaflbHO NMaHWPOBAaTb PEXWMbI 3neKTponoTpebaeHUs npeanpusTus. Bos-
pocwine TpeboBaHMA K KadecTBY npoekTupoBaHuss CIC  npeanpuaTuii
BbI3bIBAOT HEOBXOAMMOCTb MOBbILEHNS TOYHOCTU OMpeAeNieHns pacuyeT-
HbIX Harpy3oK NMPOMbIL/IEHHbIX 3/1EKTPUYECKMX CeTel, MO 3HaYeHUAM KO-
TOpbIX BblOUpaeTca 3anekTpoobopygoBaHne CIC M onpefensieTcs 3as.-
nsemast NPegnpUATMEM MOLWLHOCTb B Yacbl MaKCUMasibHbIX Harpy3oK aHep-
rocuctembl. CuctemMa OCYLLECTBAAET MO3/IEMEHTHbIA pacyeT Harpysok C
NCNONb30BaHWEM WHAMBUAYaANbHbIX W TPYMMNOBbLIX KO3((UUNEHTOB 060-
pyposaHusa. Mpu npoektnposaHun CIC OCYLLECTBAAET MNO3EMEHTHYIO
ONTUMU3ALMI0 MapaMeTPoB 3/IEMEHTOB CXEMbl 31eKTpocHabXeHus. Cuc-
Tema M03BO/IAET ONepaTMBHO MCCMefoBaTb WM BblpaBHMBATbL Fpaduku cy-
TOYHbIX Harpy3oK npeanpusaTus.

Ha ocHoBe npoBefeHHbIX MUCCNefoBaHWIA MO CO34aHUI0 aBTOMaTU3M-
POBAHHON MH(OPMALNOHHO-aHAIMTUYECKON CUCTEMbI, N3YUYEHUID 3HEpPro-
3 (heKTUBHOCTN NPOMbILLIIEHHOCTN MOXHO cfenaTb CnefytoLine BblBOAbI:

1 PaspaboTaHa maTemaTuyeckas MOAeNb CUCTEMbI 3/1EKTPOCHabXe-
HUA NpeanpuATAS B BUAE WH(HOPMaLMOHHOIO MaccuBa, MO3BOAKOLLANA
co3gatb 3MMEeKTUBHYO UHPOPMALMOHHYIO CUCTEMY KaK 3/IEMEHT aBToMa-
TU3NPOBAHHON MH(OPMALMOHHO-U3MEPUTENILHON CUCTEMbI KOMMEPYECKO-
ro yyerta aHeprun (AMC KY3).
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2. OnpepeneHbl CTPYKTypa v NPUHLMNbI (GOPMUPOBAHNUSA pacyHeTHbIX
AaHHbIX, NO3BONAOLWMNX 60/ee feTanbHO UCCNefoBaTb BO3MOXHOCTU 3KO-
HOMWUW 3NEKTPOIHEPTUN B CUCTEME INIEKTPOCHAOXKEHUS NPeLNpPUATUIA.

3. PaspaboTaHbl MeTOAbl pacuyeTa perynMpyemMbiX napameTpoB CXe-
Mbl 371EKTPOCHaBXEHMNSA C YYETOM HEIMHENHbIX CBA3eA MeXAy aTUMM na-
pameTpamu.

4. MpefnoxeHa MeTOAMKa MPOEKTUPOBAHUS PaLMOHANbHOW CUCTe-
Mbl 3/IEKTPOCHa6XeHUs, couyeTarollas anropuTMUYECKUin U aHanuTu4e-
CKWIA MeTofbl ONpefeneHNs napameTpoB CXeMbl 3/IEKTPOCHAGXEHUS Npej-
npuATHS.

5. PaspabotaH 0606LeHHbIA MoKasaTenb 3pekTnBHocT CIC K
3/1IeKTPUYECKOW YacTh NpOM3BOACTBA Ha OCHOBE MHOMOKPUTEPMabHOrOo
aHanM3a c y4eTOM TEXHMUYECKMX M 3KOHOMUYECKMX MoKasaTenein CIC.

6. lMpumeHeHne pa3paboTaHHON MH(OPMALMOHHO - aHaMUTUYECKOW
CUCTEMbI M0O3BONAET COKpaLlaTb CPOKM W 3aTpaTtbl 3HepreTUyeckmx obene-
[0BaHWiA, 60nee 3PPEeKTUBHO BbISBAATL Pe3epBbl IKOHOMUMN 3N1EKTPO3HEP-
TMW Y CHUXaTb MOTEePU 3/IEKTPO3IHEPTUnN B CpeaHeM Ha 5-7%.
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