YK 629.735.33

O. B. bbIkogckasi — MarucTpaHT kadepbl MEHEMKMEHTA
M. /1. Kpuyesckut (o-p TeXH. HayK, NPOd).) — HAY4HbIN PYKOBOAMUTENb

OBOCHOBAHHOCTb NPUMEHEHWUA HEYETKOMN NOMUKU
NMPU OLIEHKE CTOUMOCTW OB BEKTOB HEABUXUMOCTH

Ha aaHHOM aTane pa3BuUTWS pbiHKa HEABWKUMOCTU B POCCUM OLEHOYHAs AeATeNbHOCTb npuobpeTaeT
BCE Gorbluee 3Ha4eHme: CNpoC Ha OLEHOYHbIE YCNYTU pacTeT, U cdepa AedTENbHOCTI akTUBHO Pa3BUBAETCS.
CornacHo ®epepansHomy 3akoHy oT 29.07.98 r. Ne 135-03 «O6 oueHouHOWM LesTenbHOCTM B Poccuiickon
Oegepauumy ped. ot 11.07.2011 [1] nog OLEHOYHON LEATENBHOCTBIO MOHUMAETCS AeSTENbHOCTL CYyObEKTOB,
HanpaBneHHas Ha YCTaHOBNEHWE B OTHOLIEHUN OBBEKTOB OLEHKM PbIHOYHOW UMM MHOW CTOMMOCTU. 3aKOHbI,
pernameHTUpyLLMe OLEHOYHYI OeATeNbHOCTb, NOCTOSHHO KOPPEKTUPYIOTCS, BBOAATCS HOBbIE MOMOXEHNS.
MeTozb! 1 NOAXOAb! K OLIEHKE PasnuyHbl B 3aBUCMMOCTM OT Lienern NpoBoAUMbIX paboT, cneLmguki 06bekToB
HeJBWXWUMOCTU, @ MOPOi U B3rNSA0B CaMOro OLEHLUMKa. Bce BblluenepeyncrieHHoe roBOpUT O TOM, YTO OLe-
HOYHAs LeATENbHOCTb SBMAETCS ewe He M3yyeHHOW 0bnacTblo, U NOATBEPXAAET HEOBXOAMMOCTb aHanu3a
MOAXOL0B M METOAO0B, MPUMEHSEMbIX K OLIEHKe, ANS BbISBIEHNS BOSMOXHbIX HEAOCTATKOB B 9TOM CUCTEME W
oBHapyxeHWs nyTen nx yctpaHeHus. [2]

[Ins oLeHKN 0BbEKTOB HEABUKMMOCTM B HACTOSILLEE BPEMS CYLLECTBYET TP aKTUBHO NPUMEHSAEMbIX
noaxoga: CpaBHUTENbHbIN, JOXOAHbLIA W 3aTpaTHbIM [3]. Kak npasuno, pekomeHayeTcs Uenonb30BaTh COBO-
KyMHOCTb HECKOSbKUX METOLOB Ans Hauboree TOMHOro pesynbrata. TeM He MeHee, OLeHKa HeBWKUMOCTM
NPUBbLIYHBIMM CMOCOBaMW 3aHUMAET AOBOSIbHO AMMUTENBHOE BPEMS: U3YYEHWE aHanoroB Npu CPaBHUTENBHOM
noaxoae, NPOrHO3uMpoBaHWE YPOBHSA [OXOLOB, aHanu3 U KanbKynaums 3atpaT TpebytT 3HauuTeNbHbIX Bpe-
MEHHbIX PECYPCOB.

B coBpeMeHHOM Mupe CaMbIM LiEHHBIM PECYPCOM, HECOMHEHHO, SBNSETCA Bpems. [oHUMaHue 3Toro
(bakTa noaTankmeaeT kK HeobxoaMMocTn paspaboTku HOBbIX NOAXOLOB K paboTe, B TOM YMCIE U B OLEHOYHOM
[esATenbHOCTU. PaccMOTpeTb BO3MOXHbIE BapWaHTbl OLEHKN 0BbEKTOB HEABWKUMOCTA MOXHO Ha npumepe
HebonbLoro areHTcTBa HeasmkumocTn OO0 «Cratyc Mpox. Jpyrumu crnosamu, npeanaraetcs paspaboTatb
COOCTBEHHbIN METOZ pacyeTa CTOMMOCTU 0OBEKTOB HEABWKUMOCTW. [INs 3TOr0 peKOMeHAyeTCs UCnosb3oBa-
HWE WHCTPYMEHTa HEYETKOM NOTUKK.

OcHoBHas naes HeYeTKoW NOMMKN COCTOUT B TOM, YTO MHTENNEKTYanbHbIA CNOcob paccyxaeHun, onu-
PaLLMACA Ha eCTeCTBEHHbIN A3blK 0BLIEHUS YenoBeka, He MOXET ObITb OMMUCaH B pamkax TPaguLMOHHbIX
MaTematudecknx hopmyn. GopmarbHOMy NoAXody NpucyLla CTporasi O4HO3HAYHOCTb MHTEPMpeTaLmm, a Bee,
4TO CBSI3aHO C NPUMEHEHNEM ECTECTBEHHOTO A13bIKa, UMEET MHOTO3HAYHYI0 UHTEPMPETALMIO.

OcHoBaTernb COBPEMEHHOI KOHLiENLMW HeYeTKOM noruku npodpeccop J1. 3age nocTpomn HOBYK Mate-
MaTWUYECKYH0 AUCLMMIMHY, B OCHOBE KOTOPON NEXMUT HE KNacCu4eckasi TeOpust MHOXECTB, a TEOPUS HEYETKMX
MHOXeCTB.

CyLWHOCTb HEYETKOM NOTUKK, NpeanoxeHHow J1. 3age, cBOAMTCSA K Cneayowmm MoMeHTam [4]:

— B Hen NCnonb3yrTca NMMHIBUCTUYECKUE NEPEMEHHBIE (BMeCTO 00bIYHbIX ‘-II/ICJ'IOBbIX) nnu B gonon-
HEHWE K HUM,

— [MpPOCTbI€ OTHOLLIEHUA MEXY NEPEMEHHBIMI ONNCLIBAKOTCA C MOMOLLbI0 HEYETKNX BbICKa3blBaHWI;

—  CNOXHble OTHOLIEHUS ONPeaensTCS HEYETKUMI anropuTMami.

MeTogamm HEYETKOM NOTMKM MOXHO BOCMOMNb30BATLCSA AN ONPedeneHns CTOMMOCTH OObekTa He-
ABWXMUMOCTK. B kayecTBe BXOAHbIX MEPEMEHHBbIX, OT KOTOPbIX 3aBUCUT CTOMMOCTb 00bekTa, Bbinu BbiOpaHbI
cnegyroLime:

— nnowagp obbekTa;

— panoH pacnonoXeHus;

— COCTOSIHME MOMELLEHNS;

— HasHayeHue obbekTa.



BbixogHOW nepeMeHHON sBNseTcs LeHa 1 kB. M obbekTa.

Cneumnduka peliaeMon 3agadm COCTOMT B TOM, YTO NpeanaraeMble Anst OLUEeHWBaHUs 00bekTbl He-
ABWXMMOCTI MOTYT pPa3nmyaTbCs N0 Ha3HAYEHWIO, NIOLaAN, COCTOSIHMIO, BCIEACTBME YETO TPYAHO OPUEHTH-
pOBaTbCS HAa €AMHCTBEHHO BO3MOXHYIO METOAMKY OLEHKN 06bekTa, HO, TEM He MeHee, METOA0NOrMYECKMIA
noaxoA AOMKeH ObITb OAHOTUNHLIM. B manbHeiiwem npegnaraeMas MeToanka MOXeT ObiTb MoanduLMpoBa-
Ha Ans 0ObEKTOB pasfNYHbIX KIaccoB.

PewweHnve 3agayun npoBoanTtcs B nakete Matlab, B koTopom umeetcs mogynb Fuzzy Logic. [Ins pele-
HWS 3aga4n HeobXoaMMO YCTAHOBUTL NS KaXA0W NepeMeHHON WHTepBan U3MEHEHUS U rpafaLum, KoTopble
MOXeT NpUHUMaTL nNepemeHHast. Tak, HanpuMep, Ans Nnowaan uHTepean nameHeHns byaet coctasnsTb OT
50 go 1500 kB. M C rpagauMammn «manas», «CpeaHsisy, «bonbluasy; AN panoHa pacrnonoXeHus — UHTepBan
nameHeHus B 6annax ot 1 go 10 B 3aBMCMMOCTM OT rpagaLnin «3aropoay, «CnanbHble paroHbl», «Henocpea-
CTBEHHas ONIM30CTb K LEHTPY», LIEHTp ropofa» ¥ Tak aanee.

[anee ans kaxgon nepemMeHHo onpegenseTcs MYHKUMS npuHagnexHocTn (OI1), a nx KonuyecTeo —
yepes yucno rpagaumi. MogobHeiM 06pa3oM MOXHO MOCTPOUTL (PYHKLMM NPUHAANEXHOCTU ANs BCEX nepe-
MeHHbIX. [locne atoro HeobxoaMmo cocTaBuTb Gasy npasun, kotopas 1 ByaeT onpeaenstowmm hakTopoMm
ANs nofcyeTa PbIHOYHON cTOMMOCTM 06bekTa. 1o paboTe C1CTeMbl HEYETKOrO BbIBOAA BMAHO, YTO CUCTEMA
YyBCTBUTENbHA K BapuaLysiM BXOAHbIX NapamMeTpOB U MOXET CIYXWUTb B NEPBOM NPUBIIMKEHUM UHCTPYMEH-
TOM OLleHMBaHUs cToumocTi 1 kB. M 0BbekTa. Takum 06pa3om, C MOMOLLbIO HEYETKOI JIOrMKM MOXKHO NOCTPO-
WTb CMCTEMY HEYETKOTO BbIBOAA, KOTOPAs MPU M3MEHEHUM BXOLHLIX NEPEMEHHLIX AAET MpeaBapuUTenbHYH
OLEHKY cTouMocTu 1 KB. M 06 EKTA HEABMXMMOCTH.

Kpome Toro, BOCMOSb30BaBLUMCH MOSTyYEHHBIMI AaHHBIMU, MOXHO NEPENTU K HAXOXOEHUIO YPaBHEHMS
perpeccui, KOTopoe onpeaensieT Ces3b MEXAY BbIXOAHON NEPEMEHHON B BUAE PbIHOYHOM CTOMMOCTM OAHOIO
KB. M HEBWXMMOCTM U BXOAHbIMM NapameTpamut. [laHHOe ypaBHEHMEe NO3BOMNSET NONYYUTb CTOUMOCTb OLje-
HWBaeMOro 06 beKTa NPOCTON NOLCTAHOBKOM YETLIPEX UCXOAHbBIX AAHHbIX.

CpaBHeHWe CTOMMOCTH 0BbeKTa, NOMy4YEHHOM C NOMOLLbIO HEYETKOM FOTVKM CO CTOMMOCTBIO, paccyi-
TaHHOW OLIEHOYHOW KOMMaHMEN MO KaXAOMY U3 CTaHLAPTHO NPUMEHSIEMbIX METOAOB MOKAXeT, YTO pe3ynbTa-
Tbl pacyeTa NpeanoxeHHbIM MeToaoM HJT He CUNbHO pasHATCS C 3aKOHO4ATENbHO 3aKpenneHHbIMM MeToga-
MU OLieHKW. Takum obpasom, MOXHO caenaTtb BbiBOA, YTO MCMOSIb30BaHUE HEYETKOM MOMMKM NpeacTaBnser
cob0M He TOMbKO YA0OHBIN M BbICTPLIN CNOCOD NOTYYEHUS PEIHOYHON CTOUMOCTU 06BEKTA HEABMKUMOCTM, HO
W peanucCTUYHbIN.

WTak, nonyyeHHbIN pesynbTaT nokasbiBaeT BO3MOXHOCTb UCMOMb30BAHNS HEYETKOM NMOMKKU Ans pac-
yeTa NpeaBapuTENbHON (OPUEHTUPOBOYHOI) CTOMMOCTI 0OBEKTA HEABMXMMOCTM, HANPUMEP ANs WHGopMa-
TMBHOTO nucbMa B 6aHK. Mcnonb3ays nonyvyeHHOe ypaBHEHME, MOXHO NOMYyYUMTb OPUEHTUPOBOYHBLIE OLIEHKM
PbIHOYHBIX LiEH pasnyHbIX 06BEKTOB, MOAENUPYS BXOAHbIE AaHHbIE. Takol cnocob MoXeT okasaTbCs noses-
HbIM KaK A4nsi CaMUX OLEHOYHbIX KOMMaHWI, TaK 1 ANs 3aKa34KKOB OTYETOB.

Mpu 3anpoce BbINOMHEHUS OLEHKM 0OBbEKTa 3aKa3uuk (B fuLe COBCTBEHHMKA MMM yNpaBsitoLLEro)
NPOCUT NPeaoCTaBUTb UHPOPMATMBHOE NMUCbMO C MPUBNN3UTENBHON CTOMMOCTBIO. [1ng 3Toro Heobxoaumo
3aTpaTUTb HEKOTOPOE KOMMYECTBO BPEMEHM HA NMOUCK aHaNOroB 1 COCTaBNEHNe CBOAHOM Tabnuupl. [Ans psaa
06BeKTOB NonyveHne NpMbnNnU3nUTENbHON CTOMMOCTI HE COCTaBnseT TPyAa, Tak Kak cyllecTyeT BornbLioe Ko-
NNYECTBO aHaNOroB, ¥ OLEHLUMKAM He COCTaBNsET Tpyda HassaTb LeHy. OObekTsl Apyroro Buaa He MOryT
ObITb ONMCaHbl TakuM MPUBIKEHNEM BCNEACTBME HECHOPMMPOBAHHOCTW PbiHKa CObITA. [5]

Kak oTmeyanoch Bbille, B COBPEMEHHOM PWUTME XW3HM OCHOBHOW MpoGReMon sIBNsieTcs HexeaTka
BpeMeHu. [103ToMy npeanoXeHHbIN METOA MOXET CYLLECTBEHHO COKPaTUTb 3aTpavnBaeMoe BPeMs Ha npes-
BapuTENbHbINA pacyer.

Takum 06pa3om, B 060MX Criyyasx, ropa3fo npoLle BOCNOMb30BaThCs YpaBHEHWEM, MOACTaBMsAS B
KOTOpOE AaHHble 06 oLeHBaeMOM 06BbEKTE, Cpa3dy MOXHO NOMy4UTb Pe3ynbTar.

cnonb3oBaHne NpeanoXeHHOro MeToAa pacyeta CTOMMOCTM Takke MOoresHo Anst COOCTBEHHMKOB,
yyupeauTenen nnu ynpasnsowwmx npeanpuatuamn. Mogenvpys pasnuyHble BapuaHTbl BXOAHbIX NEPEMEHHBIX
B 3aBMCMMOCTU OT BMAa 0ObeKkTa HEABMKMMOCTH, (hOpMUPYS pasnuyHble 6a3bl npaeun ans obyyeHus npo-
rpamMmmbl, MOXHO MONYyYaTb PbIHOYHbIE W NIMKBULALMOHHBIE CTOMMOCTH, He 0BpallasiCh B OLEHOYHbIE KOMNa-
HWW.
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