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KOHIENTYAJBHAS MOJIEJIb HH®OPMALIMOHHOM NOQJIEPKKU TPUHSTHUS
PEIIEHHWI 11O COBEPIIEHCTBOBAHUIO SKCILTYATHPYEMOI'O
SHEPI'ETUYECKOI'O OBOPYJIOBAHMUSA

Annomayun. Paspabomana KonyenmyanbHas MHO20YPOGHEBA MOOeNb CO30AHUA UHDOPMAYUOHHOU MEXHOIO2UU
NOO0EPICKU NPUHAMUA PEUEHU NO COBEPUIEHCINBOSAHUIO IKCNIYAMUPYEMO20 IHEPLEMUUECK020 000pY008aHUs Ol
no8bleHUs IPDeKmuUeHoCmU 2U0POAIPOOUHAMUYECKUX NPOYECCOB 3d CHemm UHMepayu UHGOPMayuU, nowy4aemol Ha
VPOBHAX MOHUMOPUHEA, CUCIEMHO20 AHANU3A 3PHEKMUBHOCIU, MOOENUPOBAHUS U NPOEKMUPOBAHUS, YO NO360IULO
000uUMbCs NOIHO20 U IPPEKMUBHO20 UCNONB30BAHUA 6Cell OOCMYNHOU UHGOpMAayuU 0 2UOPOa’IPOOUHAMULECKUX, 2€0-
Mempu4eckux, IHepeemuUecKux napamempax SKCNiyamupyemMozo IHep2emu4eckozo 000py006aHus..

Knrwouegvie cnosa: ungopmayuonmvie mexnonocuu, CUcmembvl noOOEpHCKU NPUHAMUSL PeuleHUull, MOOeIUPOBaHUe
2UOPOAIPOOUHAMUKY, NPOEKMUPOBAHUE U IKCHIYAMAYUsL FIHEPLEMUUECKO20 000pY008aHUs, noGbluleHue 3PghekmueHo-
cmu 2UOpPOaAIPOOUHAMULECKUX NPOYECCO8, UHMELIEKMY ANIbHbILL AHAIU3 OAHHBIX

S. G. Antoshchuk, ScD., V. A. Arsiriy, ScD,
E. A. Arsiriy, PhD

THE CONCEPTUAL MODEL FOR INFORMATIONAL SUPPORTING FOR
IMPROVING THE EXPLOITED POWER EQUIPMENT

Abstract. For improving the exploited power equipment it was developed the conceptual multi-level model for in-
formational supporting of decision-making. The decisions are making for improving the efficiency of hydro-
aerodynamics processes. The model allows integrating the information obtained on the levels of monitoring, on the lev-
els of system performance analysis, on the levels of modeling and design. Also the model allows using efficiently all
available information about the hydro-aerodynamics, geometry, energy parameters.

Keywords: information technology, decision support systems, fluid dynamics simulation, design and operation of
power equipment, improving the efficiency of hydro-aerodynamics processes, data mining
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KOHIENTYAJBHA MOJAEJb IHOOPMAIIAHOI IIIATPUMKHA IPUMHSATTSA
PILNEHBb OO0 BAOCKOHAJIEHHA EHEPTETHYHOI'O OBJIATHAHHSA, SIKE
EKCILNIYATYETBCA

Anomauin Po3pobreno xonyenmyanvhy 6azamopienesy mooeib CMEOPeHHs iHGopmayiuHoi mexnonoeii niompu-
MKU RPULHAMMSA pilieHb w000 800CKOHANICHHS eHepeemUiH020 00IAOHAHHA, AKe eKCNIYAmyemovcs , 015 NiOGUIUYEHHS
eghexmusHoCcmi 2i0poaepOOUHAMINHUX NPOYECie 3a PAXYHOK iHme2payii iHgopmayii, wo 00epAHcyEMbCst HA PIBHAX MO-
HIMOPUH2Y, CUCIEMHO20 AHANI3Y eeKmUEHOCE, MOOENIOBAHHS MA NPOEKMYBAHHS, a Ye Odl0 3M02y O0OUMUCS NOBHO-
20 i eheKmugHO20 BUKOPUCMAHHI 8CIEL OOCMYNHOT IHOpMayii npo 2i0poaepOOUHAMIYHI, 2eOMeMPUYHI, eHepeemuyHi
napamempu eKCniyamo8ano20 eHepeemuiHo20 00IAOHANHS, AKe eKCHIYAMYEMbCA.

Knrouoei cnosa: ingopmayitini mexunoaoeii, cucmemu niOMpUMKY NPUUHATIMA pilueHb, MOOENI08aANHs 2i0poaepo-
OUHAMIKU, NPOEKMYB8AHHA MA eKCNyamayis eHepeemuyHo20 001AOHAHHS, NIOBUUeHHS eheKmUSHOCMI 2i0poaepoou-
HaMIYHUX NpoYecis, inmeneKmyaibHull AHaui3 OaHUxX

Beenenue. Ceronnst YkpauHa BXOAUT B Jie-
CATKY HamOoliee SHeproeMkux crpaH. CHuxe-
HUE DHEPTOEMKOCTHU SIBJISIETCS MIEPBOOYEPETHOMN
3amaueil. B DHepreruueckoit crparerun Ykpau-
HbI 00o3HaueHo, uro k 2030 r. cTpaHa moDKHA
COKpATUTh IOKA3aTeNIb YHEPTOEMKOCTH BajOBO-
ro BHyTpeHHero mnpoaykra (BBII) mo 0,74
kBT/$.

JIOCTHKHUMOCTB 3TOT0O HAINPSAMYIO CBsI3aHa C

© Apcupuii E.A., Aatomyk C.I'".,
Apcupuii B.A., 2013

3 PEKTUBHOCTHIO IKCIUTYyaTUPYEMOTo »Hepre-
tuyeckoro obopynosanusa, 50 % xoroporo B
Hacrosiiee Bpemsi (PU3MYECKH U MOPAIbHO yC-
tapeno. [lo3ToMy akTyalbHBIM SIBISIETCS CO-
BEpPLICHCTBOBAHUE JKCILTyaTUPYEMOTO 3SHepre-
TU4eckoro obopynosanus (990), KoTopoe Mo-
JKET OCYLICCTBIIATHCS JIMOO OSKCTCHCUBHBIMU
MeTogaMH (3aMeHa ycTapeBIIero 0o00pyaoBa-
HUsI, IEPENPOCKTUPOBAHKE) MO0 WHTCHCHBHBI-
MH MeToJlaMH (yCOBEPIICHCTBOBaHHE TEXHOJIO-
ruid, KOHCTpyKuui). Bropoil myrs Oosiee 3Ko-
HOMHYECKH 3(PPEKTUBEH, MOCKOJIbKY obecre-
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YUBaeTCAd 3a CYET YBEIWYCHHUS NPOU3BOIM-
TEJIBHOCTH TUJPOAIPOIMHAMUYECKUX MpOIlec-
coB (I"AJIIT) 6e3 MOBBIIICHUST SHEPTETUUCCKUX
3aTrpar B HarHerareisix. OJHAKO ero peanusa-
IIUS1 BO3MOYKHA TOJIBKO IPU KOMIIEKCHOM MO-
HUTOPHHIE, MOJICIUPOBAHUA U CHUCTEMHOM
ananuze s¢dexkruBnoctn ['AJIIl B D30, a
TaKXKe MPH aHaIU3€ TEXHUKO-3KOHOMHYECKUX
MoKa3aTesield Ha JIByX OCHOBHBIX JTalax >KU3-
HEHHOI'0 LIMKJIA JHEPreTUYecKoro o0opyaoBa-
Ut (D0): MPOEKTUPOBAHUU M SKCIUTyaTalluu.
3a mocienHue AECATHIICTHS UId MH(pOpMAaIH-
OHHOH MOJJEPKKHU 3TUX ABYX ITAIOB pa3pado-
TaH psiji IPOrPaMMHBIX MPOAYKTOB (puc. 1).

KonuentyaibHasi Mojaejb HNOAdEPKKH
NPUHATHSA PeLIeHn I

Jns uHQOPMAIMOHHOW TOJIEPKKU TPO-
exTupoBaHuss OO MIMPOKO HCIOJIb3YIOTCS CHC-
TE€Mbl aBTOMAaTH3UPOBAHHOI'O MPOECKTHPOBAHMS
(manmHOCTpouTensHass CAIIP), mo3Bossiromue
aBTOMATHU3UPOBAaTh BECh MPOIECC CO3JIAHUS
HOBOTO 000pYAOBaHUS, KOTOPHIA BKJIIOYAET:
YHUCIEHHOE WM (U3NYECKOE MOJECIUPOBAHUS
'AIll, aHanu3 MPOEKTHBIX THUAPOJAMHAMUYE-
CKUX IapaMeTPOB M TNPHUHATHS HHKEHEPHOTO
pemenust  (moncucrema  Computer  Aided
Engineering — CAE), pa3paboTKy KOHCTpYyK-
TOPCKOM JOKYMEHTALlUU M ONpe/eJeHUE Teo-
METPUYECKUX TMapaMeTpoB MPOEKTHPYEMOTO
obopynoBanus (moacuctema Computer Aided
Design — CAD), npoekTupoBaHHe TEXHOJIOTH-
YeCKMX MPOIIECCOB MOHTa)ka 00OpYIOBaHUS U
pa3paboTKy TEXHOJOTHYECKOW JOKYMEHTAIUH
(moacucrema Computer Aided Manufacturing
— CAM). IIpobnembl COBMECTHOTO (DYHKIIHO-
HUPOBAHUS IEPEUUCICHHBIX IOJCUCTEM  pe-
[IaeT MOJICUCTEMAa YINpPaBJICHUS MPOEKTHBIMU
nanaeiMu  (Product Data Management -
PDM)[1 - 3].

WNudopmanonHas moaaep:xKka 3KcIyara-
muu D0 OCYIIECTBISETCS HA OCHOBE aBTOMa-
TU3UPOBAHHBIX CUCTEM YIPABJICHUS TEXHOJIO-
ruueckumu npoueccamu (ACYTII). Aroma-
TU3AIMI0 JAUCHeTYepcKkuX QyHKuuii (cOop u
00paboTKa TEXHOJIOTMYECKUX JAAaHHBIX O CO-
crosann 990) B coctaB ACYTII obecrieunBa-
er cucrema SCADA (Supervisory Control and
Data Acquisition). Ha ocxoBe cucrem SCADA
Takke paspabaTeiBaeTcs NHporpammHoe obec-
NeYeHue /Uil HEeMOCPEJICTBEHHOTO yIpaBJIeHUs
TEXHOJIOTMYECKUM 00O0pYOBaHUS C TMOMOIUIBIO

BCTPOEHHBIX KoMIblOTepHbIX cuctem CNC
(Computer Numerical Control) na 6a3ze koH-
TPOJIIEPOB (CHEIUATN3UPOBAHHBIX KOMITbIOTE-
pOB, Ha3bIBAGMbIX MPOMBIIUIEHHBIMH). Kak
MpaBUJIO,  COBPEMEHHBIE  DHEPreTUYECKue
ACYTII npencraBisitoT coboil cI0XKHYI0 pac-
MpeIeTIeHHYIO CUCTEMY yIpaBleHUS
(Distributed Control System, DCS) rtexuomo-
THYECKUM TIPOLIECCOM, OTIMYAIOIIYIOCA pas-
BETBIICHHOH cucTeMoi cOopa U ynmpaBJieHHUs Ha
OCHOBE KOHTPOJIbHO-U3MEPHUTENbHBIX MPUOO-
POB U THUIOBBIX JJIEMEHTOB AaBTOMATHUKH, a
Takxke JeleHTpanu3anueil o0paboTKu JaHHBIX
00 PHEPreTUYECKUX, TEXHUUECKUX U SKOHOMU-
YeCcKHX mapaMerpax mpoiecca [4, 5].

[IpoBeneHHBINM aHaIU3 BO3MOXHOCTEU Cy-
mectByommx CAIIP u ACYTII no nopnep-
’KaHUIO JKHU3HEHHOro nukia 990 mokasai, 4To
HECMOTPS Ha IIUPOKHI CIEKTp peliaeMbIX 3a-
Ja4, OTCYTCTBYeT HWH(OpPMAIMOHHAs B3aWMO-
cBsi3b (MHTErpanus UHPOPMAIIUH) MEKIY IBY-
Ms OCHOBHBIMU JTanmaMu MPOEKTHPOBAHUS U
skcrmyartanuu. Habmronaromiascst ae3uHTerpa-
nus uH(popMaluu NPUBOJUT K PSAOY HETATUB-
HBIX MTOCJIEICTBHIA:

Ha YpoeHe CUCMEeMHO020 aHanusa 3¢gex-
musnocmu I'A/[I] — kK pocTy OrpaHUYEHUU yc-
TaHOBJICHHOM TEIMJIOBOW MOIIHOCTH IO TATE H
OyThblO C  OJHOBPEMEHHBIM  yBEIMYEHHUEM
VAENbHBIX 3aTpaT SJIEKTPUYECKON MOIIHOCTH
Ha paboTy TATOAYTHEBOTO O0OpYyIOBaHUS, H,
KaK CIEeJCTBHE, K HEYKIOHHOMY CHUXEHHUIO
apdexruBHOCTH DD0;

Ha YpoeHe KOMNIEKCHO20 MOHUMOPUHA
T'AJ[II — x HEBO3MOXXHOCTH TPOBEACHUS CO-
BMECHOTO OJIHOBPEMEHHOTO aHajn3a T'eOMeT-
pUYECKUX, THUAPOAMHAMHYECKUX, DHEpreTuye-
ckux mapameTpoB 2320, HUCMNOJIB30BaHUS €ro
pPE3YyNbTaTOB [JIsl OLIEHKU THAPOAdPOAUMHAMU-
YECKUX CONPOTUBICHUN OTIEIbHBIX JIIEMEH-
TOB, T.€. ONPEJCICHUS BKJIaJa dTUX AIEMEHTOB
B YJENbHbBIC 3aTPaThl AJIEKTPUUECKON MOIIHO-
CTH C LEThI0 OMNpEeAeNCHUs] <IPOOIEMHBIX»
MECT;

Ha ypogHe KOMNIEKCHO20 MOOeNUpOB8aHUs.
u auanuza cmpykmypor I'A/[Il B OTAEIbHBIX
aneMeHTax 990 — K HEBO3MOXHOCTH MPUHHU-
MaTh OOOCHOBaHHBIE pEIIEHHE IO UX COBEp-
HICHCTBOBAHUIO C I€JbI0 CHIKEHHUS THUIPOAd-
POJIMHAMHYECKUX COMPOTUBIICHUH.
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Bce mnepeuncieHHOE MO3BOJIAET CHENATH
BBIBOJ] 00 omcymcmeuu 6 Ykpaune ungopma-
YUOHHOU  NOOOEPIHCKU — COBEPUIEHCNBOBAHUS
IKCNILYAMUPYEMO20 IHep2emu4eckozo 000py-
0osanus 01 NoGvluleHUs dhdexmusnocmu
2UOPOaA’POOUHAMUYLECKUX NPOYECCOB.

ABTOpamMu I pEUIEeHMs 3TOM BaKHOU
NPUKIATHONW TpOoOJIeMbl IMpeaaraercs co3zia-
HUE HOBOH MH(POPMALMOHHONH TEXHOJIOTHH
nojuepkku npuHsatus pemenuid (UT TIIP) mo
coBepIIeHCTBOBaHUIO D0 ¢ 1ebi0 MOBBILICHHS
spdextuBHoctn ['AJlIl, KOHIENTyalbHas TpeX-
YPOBHEBAas MOJIeJIb KOTOPOIl MOKa3aHa Ha
puc. 2. Hcnons3oBanue pazpaborannoit UT
IIIIP coBMECTHO €O CpEeACTBAMM MAIIHMHO-
ctpoutenbHblXx CAIIP n snepretnueckux ACY
TII 1MO3BOJAUT MHTErpupoOBaTH HH(OPMALHIO,
MOJIYUEHHYI0O Ha JTamax MPOEKTUPOBAHUS U
SKCIUTyaTallM, A TMPOJUICHUS >KU3HEHHOTO
nukiaa 990 3a c4eT €ro COBEpUIEHCTBOBAHUS.
Ha ocHoBanum s1oii Mojenu pa3paboTaHa MH-
(dopMalOHHAss TEXHOJIOTHS MOMJIEPKKU pe-
LIEHUH MO CcoBEpIIeHCTBOBaHMI0 D30, KOTO-
pas TO3BOJUT OOECIEeYUTh M TOJIEPKUBATh
clenyomee:

MOHHMTOPUHT
npoieccoB B 390;

nojsiHoe M 3(p(EeKTUBHOE HCIIOJIb30BAHUE
BCell JOCTYNMHON WHGpOpMAIUU O THUIPOA’PO-
JUHAMUYECKUX, T€OMETPUUYECKUX, SHEPreTuye-
ckux napamerpax 390,

o0ecrieueHUue €IUHCTBA HMH(OPMALMOHHO-
ro NMPOCTPAHCTBA HA ATanax NPOEKTUPOBAHUS U
SKCIUTYaTalllH;

o0ecrieueHue €AMHCTBA MoOJEIEH U MeTo-
JI0B Ha Pa3HbIX 3Tanax MPUHATHS PEIICHUN 1O
noBsieHuIo 3 dextuBHOCTH DD0;

MOJIETTUPOBAHHUE THUAPOAIPOIUHAMHUUECKUX
IIPOLIECCOB B JIEMEHTAX;

MHTEJUIEKTYaJIbHbI aHaJu3 MOJIyY€HHBIX
JAHHBIX M Y4€T HEONPEICIEHHOCTU CTPYKTY-
pBl THAPOA’POAMHAMUYECKOTO IIpolLecca IpH
coBepuieHcTBOBaHUU D30;

HNOJICPKKY MPUHATHUS pELIeHUH o co-
BepiieHcTBOBaHUI0 D30.

[Tpu npoBeeHUU KOMNIEKCHO20 MOHUMO-
punea 990 NpPeIUIOKEHO paccMaTpPUBaTh Kak
MHOTOKOMITOHEHTHYIO cuctemy (S), cocros-
Y0 U3 OCHOBHOTO 3j1eMeHTa Emajor u muo-

KeCTBa BCIIOMOTaTeIbHBIX 2JIEMEHTOB
Eminor, B3aumMHOEe pacmojOXKeHUuEe KOTOPBIX

ruapoaspoaAnHaAMHUYCCKUX

MNpECAJIOKCHO MPCACTABIIATL KOPTCIKEM CJIC-
JYIOIIEro BUaa.
S = (MV,Emajor,MP,R), (1)

rame MV — MHOXXECTBO BCIIOMOTaTeILHBIX dJIe-
MEHTOB, HaXOJSIIUXCS B 30HE pA3PANCEHUA,
MP — MHOKeCcTBO BCIIOMOTAaTEIbLHBIX 3JE€MEH-
TOB, HaXOJSAIIUXCS B 30HE OasneHus; R — mpa-
BHJIO OOBEOMHEHHS OCHOBHOTO M BCIIOMOTa-
TEJIBbHBIX 9JIEMEHTOB. [Ipu ITOM

m k
MV =[RJUEminor u  MP =[R]JEminor,
i-1 =

rne [R]lJ - mpaBuno oGwenunenus Eminor;

m, K —KoJIM4ecTBO 3IIEMEHTOB.

[IpencraBnenne MHOTOKOMIIOHEHTHOM CH-
cteMbl S B Bujie Koprexa (1) mo3sonmio onpe-
JEIUTh HEJOCTATKH METOJMKHU aHAIH3a MPo-
EKTHBIX PEIICHUI Ha 3Tare WHKEHEPHOTO MPo-
extupoBanusi 0 (puc. 2). ¥ ONPEIEIUTD e
HEJIOCTATKH.

Jnst mosHOTO 1 3¢ (PEeKTUBHOT'O UCIIOJIB30-
BaHUsSI BCEH OCTYMHOM HH(OpPMAIIUU O TUIPO-
a’POJMHAMHYECKUX U SHEPTeTHYECKUX Mapa-
MeTpax D30 c nenbio aHanu3a 3 HeKTUBHOC-
i AJIIT nmpeanoxkeHo uCrnoab30BaTh yHK-
yuonanvnvie H- u P-moodenu, B KOTOPHIX B Ka-
4eCTBE KOHTPOJIUPYEMBIX BEIIMYUH UCIIOJIb3Y-
I0TCS 3HAUCHU S HATlOpa VI IaBIICHUS COOT-
BETCTBEHHO [6].

CornacHo H-moodenu 3Ha4eHHne pacxoa
pabouero tena Q' B cucreme S onpexaensiercs
1o paboueii TOUKe U3 CIEAYIOIIETO BhIpake-
HUSL

H Emajor (Q) = mz:ikAH Eminor, (Q) ! (2)

rne H Emajor (Q) -
eHHasl 3aBHCUMOCTb Harmopa B Emajor npwu pas-
JUYHBIX 3HAYEHHUAX PACX0/a COTJIACHO JaHHBIX
usroroutenst obopynosanus; AHg,. (Q),

OKCIICPUMCHTAJIBLHO IIOCTPO-

i=1,...,m+K — 3HayeHHs TOTEpPh HamoOpa B

Eminor npu 3a1aHHBIX 3HAYSHUAX pacxoja.
[Tpu 3TOM MOTEpU HATIOpA JJIT MHOXKECTBA

Eminor ompenenstorcs MO SMIUPHYECKOM

dopmyne Jlapcu-Beiic6axa AH =¢V.3/29, e
¢ — HE3aBUCHUMBIN CIPaBOYHBIN KOA()PHUITMCHT
THIPOAdPOJMHAMHYECKOTO  CONPOTHUBIICHUS,
V4/2g - BemuuMHa CKOPOCTHOTO (IMHAMHYE-

CKOFO) Haropa, KOTOopasd JSKCICPUMCHTAJIBLHO
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NpUPaBHUBACTCS K 3HAYCHUIO pacxojia pabode-
roteaa Q.

Koapounuent »sddexruBnoctn AT
npu pacxoge Q B mpoektupyemom 0 ormpe-
JeNseTcs: Kak

77Emajor = Q* H Emajor (Q* )/N Emajor (Q* ) ' (3)

rone H — co3naBaemblit Hamop; N

Emajor Emajor —
yIelbHBIE 3aTpaThl MOIIHOCTH B Emajor.

ITpu sTOM cuctema cuutaercs 3¢ pexrTus-
HOM, eciu mo100paH Takoi pexuM padoThI
Emajor (o unciry 000poToB nBUTATENS — N U
arameTpy pabdouero koneca — D), mpu koTopom

’7Emajor IIPUHAMACT MAKCUMAJIbHOC 3HAYCHHUC!
”Emajor = maX{’?Emajor (Q’ H Emajor ? N Emajor )} (4)
n,D

MHOro4YHuCIeHHbIE UCCIIEOBAHMS IOKa3a-
M, yto H-Mozmens HEBO3MOXXKHO HCIOJIb30BaATh
HA YPOBHE CUCMEMHO020 aHAIu3a JI1 OLEHKH
s dextuBHocTu 'AJIIT B D0 mo cnegyromum
NIPUYMHAM

Ha JTane 3kciuryatauuu D0 TEXHUUYECKH
CIIO)KHO (OTCYTCTBYIOT HEOOXOIUMBIE MPHUOO-
pbl) TIOCTPOUTH HAMOPHYIO XapaKTEPHUCTUKY
H emajor (Q) ¥ MONYy4nTH 3Ha4YEHHMS MOTEPh HAa-

Hopa AH Eminor(i) (Q) ,

3HaueHne Kod(pduuuenta 3PpPeKTUBHOCTU
FAHIL 7o OTIPENENACTCS MO HANOPHOM Xa-

paKkTepuCcTUKE TOJLKO EMajor, npu sTom mote-
pu Hamopa B EMINOr y4yuThIBaIOTCS TOJIBKO
OTIOCPEZOBAHO Yepe3 SKCIEPHUMEHTAJIBHO OIl-
penensieMylo BEIHMYMHY pacxoja pabodero Te-
ma Q

3HAYCHHUs] THAPOAIPOJUHAMUUYECKUX CO-
npotuBieHuid ¢B EmMInOr BeiOmparorcs w3
CIPAaBOYHUKOB, IPUHUMAIOTCSI HEU3MEHHBIMH B
TEYEHUU BCEro cpoka skcruryatamuu 50 U B
JANbHENIIEM HE UCCIENYIOTCH.

[TosTromy B paMkax pa3pabOTaHHOH KOH-
HENTYyalbHOH MOJETH TOIACPKKUA HPUHATHUS
pemieHuil 11 MHOOPMALMOHHON TOJAECPIKKH
yposHs cucmemnozo ananuza Al B 220 u
dbopmanu3alu NPUHATHS PELICHUH B TEpPMH-
HaX U3MEPSIEMbIX BeIUYMH JaBieHus (P) pas-
pabotana ¢@yukyuonanvuas P-mooenv. Co-
rnacHo P-monenu 3HaueHue pacxonaa pabouero
tena QB cucteme S onpenernsercs mo paboueit

TOYKEC JABJICHUA W3 CICAYIOIICTO BBIPAXKCHUA.

PEmajor (Q) - Z:

re APEminori, (Q), i=1,..., m - u3mepsembIe

- APEminorJ!' (Q)‘ = iAPEminori'(Q) ! (5)

SHAYCHUA NOTCPL AABJICHUS MPU PA3JIUIHBIX
3HAYCHHUAX pacXxoJa BO BCIIOMOTAaTCIIbHbBIX

snemeHtax Eminor, € MV cornacro (1);
APepinors (Q), J=1,... .k — u3mepsiemble 3HAUCHUS

MOTEPh JABJICHUS MPU PA3TUYHBIX 3HAUCHUAX
pacxojia B BCIIOMOTATEIbHBIX 3JIEMEHTaX
Eminor; € MP cornacro (1). Ilpu 5ToM

PE
JIeHUs, co3aaBaeMoro B Emajor mis obecneye-

HUS TpeOyeMoro pacxoja pabo4ero Tejaa B CH-
creMe S, moyiyqaemMas CiaeayroIuM o0pazom:

I:)Emajor (Q) = I:)Emajorhm - AI:)Emajor (Q) » TAC
I:)E
naBneHus B EmMajor, He 3aBucsmas ot pacxojaa
pabouero Tena.

[Torepu naBnenus AP Ha mo00M ydacTke
MHOT'OKOMIIOHEHTHOM CHUCTEMBI MOKHO H3Me-

pUTh C MOMOMIIBIO 3KCINTYaTaAllTMOHHBIX HpI/I60-
pPOB MW 3aTCM OINpPCACIUTbL N3 COOTHOMICHHA

¢ = 2AP/pVy
TUIPOA’POIUHAMHYECKOTO COINPOTUBICHHS —
G.

major (Q) — AHATIMTHYECKAS 3aBUCUMOCTD JIaB-

lim 2
major = K(nDN)® — BenmuumHa npeaenbHOro

Hapcu-Beiicbaxa BEJIMYHUHY

Cuctemubiii ko3 dunuent >¢pdexTuBHO-
ctu AL npu pacxone Q B D20 cornmacHo
dbyHKIIMOHANBHOU P-Momenn

nprocess = Q* Pprocess (Q* )/N Emajor (Q* ) ’(6)

rae P — THoKa3aHue nmpudopa s 3aaHHO-

process
ro pacxoia mocie mocieaHero (Wi mnepen
NEPBBIM) BCIOMOTATEIBHBIM DJIEMEHTOM CHC-
tembr S (1).

IIpu sTOoM cuctema cumtaercs 3¢ eKTuB-
HOM, eciii mo100paH Takoil pekuM paboThI CH-
creMbl (IO 3HAYEHUSIM THAPOAIPOJAUHAMHYE-
CKHMX COTIPOTHUBIJICHUH B JIEMEHTAX), IPH KOTO-
POM  7yocess IPMHUMAET MAKCUMAIBHOE 3HAYE-

HHE:
”process = maX{7’] process (Q’ Pprocess’ N Emajor )} (7)
S

Pa3paboTtannas metonuka oneHku dPdexk-
TUBHOCTHU TO3BOJISIET 00OCHOBAHHO MPUHUMATH
peleHuss Mo HeoOXOIUMOCTH COBEpIICHCTBO-
BaHUs 00OpYHOBaHUS, HAXOIUTh ‘‘TIpoOIeM-
HBbIE” 3JIEMEHTBI CHCTEMBI S.
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(Data Mining)
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Takoi#t moaxon mo3BoMI (HOPMATU3OBATH
3a/javuy MPUHSATUS PEHICHU MO COBEPIICHCTBO-
BaHHUIO 00OPYJIOBAHUS B TEPMHUHAX H3MEPSIEMBIX
BEJIMYHH, YTO JaJI0 BO3MOXKHOCTH COPMYITHPO-
BaTh TpeOOBaHUE K 3a/la4€ MOHUTOPHUHTA U CHUC-
temHoro aHamm3a Al B 320.

ABtopamu a1 3QQPEKTUBHOIO IMPUHSATHUS
pelIeHUs TpU TPOSKTUPOBAHUU TEOMETPUU
«IIpOOJIEMHBIX» 3JIEMEHTOB CUCTEMbI S TMpen-
JIO)KEHO KOMIUIEKCHOE MOJICTHpPOBAHHUE, TIpe-
UMYIIECTBOM KOTOPOTO SBISIETCS OBICTpOE H
000CHOBAaHHOE TOJIyUY€HUE PEHICHHS 10 COBEp-
IICHCTBOBAHMIO 3JIEMCHTA HAa OCHOBE MHTCILICK-
TyaJlbHOTO aHaiM3a TOJYyYEHHBIX JaHHBIX H
ydeTa HEOMPEJSICHHOCTH CTPYKTYpBI THIPOAd-
poMHaMHUYeCcKoro mpoiiecca [7, 8].
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