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EBPUCTHUYHI BUMIPIOBAJIBHI ITIPOIEAYPU B TEXHIYHOMY
JIATHOCTYBAHHI

Bio nepconany, wjo npayroe na CKIAOHUX MEXHIYHUX 00'€KmMax, 6UMa2acmvcsi HAKONUYEHHs
3HAYHO20 00CA2Y 3HAHb, A MAKONC ONAHYBAHHA GUMIDIOBATLHUMU NPOYEOYPamMU uooo gopmanizayii
yiei ingpopmayii. 3anpononoeano HU3Ky e8pUCMuUYHUX npoyeoyp 01 opMy8anHs 6a3 3HAHL NPU

MEeXHIYHOMY OIa2HOCMY 8AHHI.

Om nepconana, pabomaiouje2o Ha CLONCHLIX MEXHUYECKUX 00beKmax, mpebyemcs HaKonieHue
00nbUI020 00beMa 3HAHULL, A MAKJice GlA0eHUe UBMEPUMETbHbIMU npoyedypamu 01s hopmanusa-
yuu smou ungopmayuu. Ilpedracaemces psd sepucmudeckux npoyedyp 0as opmuposanus 6a3

3HAHU npu mexHu1ecKom Ouaenocmupoeaﬂuu.

Of staff working on complex technical facilities required to accumulate a large amount of vat-
knowledge, and knowledge of measurement procedures for formalization of this information. A
number of heuristics to generate knowledge bases for technical diagnosis.

JliarHOCTYBaHHs — OJHA 3 HAWOUIbII iHTE-
JEKTYaJIbHUX MPOLEAYP Y MpoLeci eKCIuTyaTaril
ciagaux TexHiuaux 00’ektiB (CTO). IIpote
npu CTBOpPeHHI 00’ekTiB aiarHoctyBanHs (O/l)
3HAHHS I0/I0 HUX, SKi BKJIAJAIOThCA B alIrOpHu-
TMH, IPOTpaMy Ta TEXHIYHI 3aCO0M A1arHOCTY-
BaHHS, YacTO BUSBJSIOTHCS HEAOCTATHIMH JUIS
3a0e3neyeHHs] HeoOXiTHOro piBHA TOTOBHOCTI
O/1 B mporuieci #oro ekcrutyaraitii. Lle crocyeTs-
cs Takux O/], ik aBTOHOMH1 BUMIPIOBaJIbHI CHC-
temu. Taki OJ] SBIAIOTH COOOKO CKIIaIHI AUHA-
MI9HI CUCTEMH i3 3HAYHOIO CTPYKTYPOIO, 4aco-
BOIO 1 (DYHKITIOHATTFHOIO HAJUIUIIKOBICTIO Ta Ta-
Ki, III0 CKJIAJAIOTLCS 3 BEIMKOI KUIBLKOCTI elle-
MEHTIB 3 pI3HOMaHITHUMHU TpPHHIHUIAMHA ii,
pexuMamMu poOOTH, HpolerypaMHu OOCIyroBy-
BaHHS 1 yMOBaMU €KCIUTyaTallii.

[Tpouecu perpamanii B enemenrax CTO
MaroTh PI3HOMAHITHI 3aKOHOMIPHOCTI 1 4YacTo
HE/IOCTaTHBO BUBYEHI. JlocuTe mnpoOnemaTHy-
HOIO € YCTaHOBKa HEOOXiTHUX JNATYHKIB MIOJO
3a0e3IeueHHs JIarHOCTyBaHHS (HaBIiTh, SKIIO
BOHU ICHYIOTB) Ha psJli €IEMEHTIB Ta OpraHia-
it iHTepdeiicy ans mepegaBaHHS AiarHOCTHUY-
HOi iH(opmarii. 3a3HadyeHe BHUIIE 3YMOBIIOE
oOMexeHicTh BuxinHoi 6a3u 3Hanb (b3) cucre-
MU J1IarHOCTYBaHHS Ta MPU3BOAUTH J10 3HUKEH-
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HS PIBHS JIOCTOBIPHOCTI pillIeHb, 110 puiiMa
IOTBCS, NIPO aKTyaJbH1 Ta MPOTHO3HI TEXHIYHI
crauu OJl. Pazom 3 tum O/, mo posrasgaroTs-
csl, HajeXaTbh J10 00’ €KTIB, AKi 0OCIYrOBYIOTHCH.
B xoxni o6cnyroByBannsa nux O/l mepcoHaiom
HAKOMMYYETbCS MEBHUI MNPaKkTUYHUI J1OCBif,
BUKOPUCTaHHS SKOTO il 4ac BMKOHAHHS pi3-
HOMAHITHUX 3aBJiaHb J1arHOCTYBAaHHS Mae€ CyT-
T€BE 3HaYCHHS. TOMY BaXKIMBOIO € MOMJIUBICTh
BUKOPHCTAHHS IIMX 3HaHb (CYTh €BPUCTUYHUX)
y TOpolleci IHTEeNeKTYyalbHOI MIATPUMKH IpoLe-
JypU TPUHHATTA PIilIeHb MO0 TEXHIYHOTO
crany O/I.

CrnemiamicTy, 110 BXOJATH JI0 0OCIyTrOBYIO-
yux Opuraj, Mpu BHUKOHAHHI CBOIX (YHKIIIH,
3aBJIIKM OpraHaM ciyXy, 30py, HIOXY Ta IHIIUX
OpraHiB 4YyTTs, COpPUHMAIOTh 3MIHU PIBHIB Bi0-
pauii, mymy, Koabopy, MPO30pOCTi, 3amaxy Ta
inmwmx napamerpie OJ]. Humu x (cneuiarmicra-
MH) (BiKCyeThCss BAHUKHEHHS PI3HOTO POy CTY-
KiB, MOPTIB, 3MiHA PIBHIB €HEPTOCMOKUBAHHS
Ta HU3KU IHIIKUX (PaKTOpPiB, MO BigIrparoTh CyT-
TEBY pOJIb Y MPOIieci BU3HAYEHHS MIOTOYHOIO Ta
(ab0) POTHO3HOTO TEXHIYHOTO CTaHy 1 HACTYII-
HUX eKCIUTyaTamiifHux nAid. BimoOpaxeHHs y
Oyab-sikoMy (opmani3oBaHOMY BHUIJISIII PIBHS
3aiKCOBaHUX CIEIiajlicTaMU 3MiH 3HAYCHb Ia-
pamerpiB enemeHTiB O]l mpakTuuHO peami3ye
IpoLEeaypY BUMIPIOBaHHS, B SIKiil CIEialiCTH
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OepyTb Ha ce0e pojb BUMIPIOBAIBHHUX HpHUiIa-
TiB.

VY 3zaranpHiil Teopii BuMiproBaHb [1] mig
BHMIPIOBAJILHOI0 TPOLEAYPOI0 PO3YMIETHCA
omepallisi TMOPIBHIHHSA OO0’€KTIB 3a JEIKUMU
O3HaKaMH, IO BMIllye B coOi BU3HAYCHHS BiJ-
HOIIEHb MK 00 €KTaMH Ta crocid iX mopiBHSH-
Hs. [Ipy npomy mig 00’ €KTOM MaeThesl Ha yBasi
piBeHb 3YMOBJIEHOCTI (IHTGHCHUBHOCTI) OyIb
SIKOT BJIACTHBOCTI (SIKOCTI).

Hexaii € MHO)XKMHA S piBHIB 3yMOBJIEHOCTI
MEBHOI JIarHOCTUYHOT 03HAKH, 1 HAa IbOMY PiBHI
icHye MHOXkUHA BinHocuH R, mampuknan, Bin-
HOCHH JIOMiHyBaHHsA. Beenemo mHoxkuuy L
MEBHUX C€JICMEHTIB (TEpMiHIB, CHMBOJIB, Ha-
iimeHyBanb) Ta MHOkuHY Q BimHOIIEHH mJIA

Hel, HalpUKIaJ, BITHOLIEHb MOPSIKY, a TaKOXK
OJHO3HAuHE BiOOpaxkeHHs ( eJeMEHTIB MHO-

KMHM O Ha MHOxuHY L. CykynmicTs mpore-
ayp (GopMyBaHHS BKa3aHMX MHOKHH, a TaKOX
BifjoOpakeHHs1 { 1 ABIAIOTH COOO0IO MPOLEAYPY

BMMIDIOBaHHs, a KOPTEX {S, R,L,Q, g} npu

LIbOMY BUCTYIIAE SIK “HIKaJIH .

BuwmiproBanena npoueaypa (BII), sika pos-
TJSIA€ThCS, XapaKTepHa TUM, IO MHOXHHHU
S,R,L,Q ¢opmyrorscs cnenianicramu  06-

CIIyroBytouMX Opwuran (mami, JUisi CKOPOYCHHS,
OyzneMo iX Ha3MBaTH TPYIOIO CHELIaTiCTiB —
I'C), Ta HUMH X peaTi3yeTbcs BiNOOpaKEHHS
0 . Bci mi onepariii, 3aBisiku BKa3aHiii 0co6u-

BOCT1 IPOLEAYPH, € MO CyTI €BPUCTUYHHMH, a
tomy BII, mo po3rasgaroThes, CIliJy BBaKaTH
espuctuunumu BIT (EBIT).

Sx 1 inmni BIT, EBIT moxyTh 31ificHIOBaTH-
cs B pi3HUX “‘mkanax”. Bubip “mkamu” B KOX-
HOMY KOHKPETHOMY BHIIQJKy 3YMOBJICHO KOHK-
pPETHOIO TpoueAyporo. BimminHOCTI MK “mika-
JamMu~’ BHU3HA4YarOThCsl MPUITYCTUMUM IIEPETBO-
peHHAM (J, II0 BCTAHOBIIIOE 3B’I30K MDK BCiMa

napamu {S, R}, AKi BUOpaHO JUIsl OMHUCY Tap
{L, Q} [Morenuiitno EBII MoxyTh 3xilicHIOBa-

TUCS Y OyAb-fKil 3 TPOX BITIOMHX y TeOpii BU-
MIpIOBaHb IIKaJl. HOMIHANBHIN, TOPSIKOBIH,

IHTEepBAJIBHIH.

Hexait S — MHOXWHA BUIUICHUX 3HAYCHb
IEBHOTO JiarHocTiuHOro nokasnuka (JI1), a R
— MHOXXMHA BIIHOCUH JIOMIHYBaHHS B HBOMY.
Hexait Takoxk L — MHOXuMHA neBHHX TepMiHiB,
[0 3MICTOBHO BHM3HayaroTh 3HaueHHS JII1 B
npuiiHaTii MoBi, a Q — MHOMHMHA BiTHOIIEHH

eKBIBAJIEHTHOCTI HA MHOXHMHI L . 3aBmanns Bu-
MIPIOBAHHS MOJIATA€ Y TPUIUCYBAHHI KOXKHOMY
s,eS,i=1n

IIEBHOTO TEepMIiHATY

I, €L, j=1,m. Taka npouesnypa spise co6oio

npoleaypy BUMIpioBaHHs (NOPIBHSHHS) B HO-
MiHAIBHIN [IKami. 1T 0coOIMBICTh, Ha JIYMKY aB-
TOpa, MA€ Ty BIIMIHHICTb, 1110 BOHA PEaNi3yeTh-
cs wieHamu neBHoi ['C, mpu 1poMy KOXXHMM
yiieH ['C BUKOHYe 1i IHAUBIAyaJIbHO B XOJIi per-
JaMEHTHUX poOiT abo poOiT 3 BIIHOBIEHHS
nparnesaarocti CTO (enementiB O/1).
bynemo BBaXkaTH, 110

[ i €L, j=1m e uumaauM i 3HadeHds JIIT

TepMiH

s;eS,i=1Ln,i, mo S; Ta Ij 0B’ s13aH1 BiHO-
IICHHSIM €KBIBAJICHTHOCTI gij. Orinka gijk ,
Ky oTpuMaHo Bif K-ro unena I'C, 3 meBHOIO
BIpOTifHICTIO [J) BHM3HAyae€ ICTUHHE BiJHOIIECH-
HS O mix piBaem JIIT S, , mo cnocrepiraeTses,

Ta BIAMOBIIHUM HOMY TepMiHOM (IIO3HAYCHHSIM)
— | j - BHacaiiok MOXIUBUX NOXUOOK I wiie-

HiB ['C, sxi 6epyrh yuacts y BII (i npu npomy
XapaKTepU3yIThCsd PI3BHUMHU  “7103BOJISIIOUUMHU
CIPOMOKHOCTSIMM Ta HNPUTAMaHHUMH KOKHO-
MY 3 HHUX BUIIQJKOBOIO Ta CUCTEMAaTUYHOIO I10-

XUOKaMHM), OTpUMaHi 3HAYCHHS Qijk MOXKYTB, y

3araJbHOMY BHMAJKY, He 30iratucs 3 g;- He-

00xigHO MoOyayBaTH TaKy MpPOLEAypYy arpera-
TYBaHHS OL[HOK {; , AKA Ja€ 3MOTy MiHIMi3y-

BaTU PO3ODKHICTH arperatoBaHoi ouiHku §; 3
g

OTpuMaHHS OIIIHOK Jii 3IIHCHIOCTHCS Ha-
CTYIHUM 4YUHOM. Bynemo BBakarw, mo gy, =1,

SIKIITO K -it wnen I'C ointoe 3naueHus I, sxe
BiH cmocTepirac y mpomoBxk Tepminy |, Ta
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gix =0 — y BinMiHHOMY BUMAJIKy. ATpEraTuBHY
ouinky @ suasenns JAI1 cpopmyemo Binnosin-
HO 10 mpaBuna: §g; =0 gy, a NPUAHATTA pi-
IIeHHSI TIPO Te, 10 BuMipsiHe 3HaueHHs [II1 orri-

HioeThest TepminoM |, 3ailicaumo BinmosinzoC-
Ti O YyMOBH Max @ij — 7, Ie 7 — 3HAYEeHHA

Mopory, sike BapiroeThcsi. MoXKHa MOKa3aTH, 110

MaKCHMaJbHA BiporimHicTs 36ikHOCTI | j 3 ic-

TUHHUM 3HadeHHsM J[I1 mocsraetbest y pasi
z=05.

MOXIHBICTh MOXMOOK B OIHKAaX YIEHIB
I'C Buknmkae HEOOXiNHICTH aHANi3y IX Y3ro-
JDKEHOCTI, sIKa, B CBOIO UEpPry, € MIpOIO JOCTOBI-
PHOCTI BHacIiOK oTpuManoi nposenenns EBIT
iHpopMmarii. OCKUTBKH MpoIeaypa, mo po3ris-
JaeThes, sBJIsi€ cOO0I0 PI3HOBUJ MPOLIEAYPHU pa-
HXXYBaHHS, TO JUISl OLIHKU Y3TOJKEHOCTI TYT
JOLUIBHO 3aCTOCOBYBAaTH BIIOMHUIl B Teopii mo-
PSAIKOBUX CTAaTHUCTUK [2] MaremaTwuyHMii ama-
par.

Po3rnsiHeMo HIIY Opraizaiito Tiei X mpo-
HeypH, SKa BIAPI3HAETHCS THM, IO KOXKHHMA ii
YYaCHHUK YIOPSJIKOBYE BHUKOPUCTAHI TEPMIiHU
MHOXHUHHM , BIONOBITHO IO TOrO, HACKUIBKH
aJIeKBaTHO BOHHU XapaKTEpPHU3yIOTh 3HAYCHHS
JI1. ®opmanbHa BIAMIHHICTE ITi€l TPOIEAYpH
MOJIATa€ Y TOPSAAKOBIA IIKajdi Ta y TOMY, IO
MDK TE€pMIHAMH MHOXXWUHU L MOXIJHMBI BifHO-
IICHHS CKBIBaJIeHTHOCTIL. lle o3Hauae, 1m0 3Ha-
yennst JII1, sike crioctepiraetbest (BUMIpIHOETHCS)
OoIHUM ¥ TuM ke wienoMm ['C, moxe OyTu B 0of-
HOMY aKTi BHMIPIOBaHHS BHM3HAu€HE B PI3HUX
tepminax 3 L. Ilpu npomy MOXyTh OyTH BHUKO-
pHUCTaHi TEXHOJIOTI 0e3MocepeTHbOr0 YIOPsI-
KyBaHHS Ta MTAPHUX MOPIBHSHb.

O6nacte 3acrocyBanus EBII B HoMiHamb-
HIill Ta TOPSAIKOBIN IIKaNax — 11e, B OCHOBHOMY,
Oe3nocepeiHeE BUBHAYCHHS THITY Ta Micls JIOKa-
nizanii gedexry (mocTaHOBKa JiarHo3y), Xoda
BOHM 3aCTOCOBYIOTBHCS, OYEBHUJHO, 1 IPU BUMI-
pIOBAaHHI IHTEHCHUBHOCTI MpPOSBY OyAb—SIKOTO
JAIL. Ilpote yacTo Ais IHTErpyBaHHS Y BiAIOBI-
JHY arperaTuBHy CUCTEMY HMIATPUMKH MPHii-
HATTS pilieHb iHGOpMAIlito, M0 HAIXOAUTHh B
pesynbrati EBII, 6akaHO OTpUMyBaTH B iHTEp-

BaJIbHIN miKaii. [le moB’s3aHo 3 THM, IIO caMe B
TaKUX [IKaTaX MoJaeThes iHopmarllis , ska
OTPUMYETHCS Bl BHUMIPIOBAIbHUX JaTYMKIB
(mpunamis).

Po3po6ka EBII B iHTepBaJbHUX IIKATIaX, K
1 B momepenHiX BHUINaJKax, motpedye (opmari-
3alii onepariii oTpuMaHHs nepBicHO1 iH(opMa-
wii Bix wieniB I'C. J{ns migBUIIEHHS JTOCTOBIp-
HOCTI 1 TouHOCTI i€l iHpopMmanii unenu I'C mo-
BUHHI BUKOHYBATH [lii, IKi BOHU MOKYTh JIOCUTh
IPOCTO 3IHCHIOBATH B PEATbHUX YMOBAaX €KC-
roryataii O/I.

OCHOBHHUI TNpPHHLMUI, IIO peai3yeThCs Y
3allpONOHOBAHMX Jlalli MPOLEAypax, MOJArae y
HactynHoMmy. 3HauyenHsa [III, mo omiHIOIOTHCH,
PO3TIISIAIOTHCS SIK BUIAJIKOBI BEJIMYUHU, BUYE-
PIHOIO XapaKTEPUCTUKOIO SIKUX € 3aKOHM iX
posnoainy. KoHkpeTHUi BUTIISA 3aKOHY BU3HA-
Ya€eThCSl KOHKPETHUMHU K (PISUYHUMHU 0COOIIH-
BOCTSIMU TIPOLIECIB Jerpajalii, a mapameTpH, 3a
3BHYal, OLIHIOIOTHCS HAa OCHOBI CTAaTUCTUYHUX
naHuxX. HemocTaTHIO KUIBKICTh CTATUCTUYHHUX
JaHUX MOXHA KOMIICHCYBAaTH 3a JOIOMOTOIO
BBEJICHHS BIPOT1THOCHUX MOKa3HMKIB, HaIpHU-
KJ1aj,

P =

& Cn+{l-gy)
p‘;p“ nm(n+1)

Haii0inpm vacto 3nauenss /Il onucyroTs-
Csl HOPMAJTbHUM pO3MOAiUTOM. JIJisi OLIHKU Ma-
paMeTpiB Takoro po3MOJiTy MOKHA 3aCTOCYyBa-
TH ABa miaxonau. llepimii 3acHOBaHO Ha ymopsi-
akyBaHHI uigeHamu ['C iHTepBaJiB MOMIJIMBUX
3HadeHb JIII mo BIpOTiAHOCTI MOTpAIUISHHS B
HUX 3HAYEHHS, SIKE CIOCTEPIraeThesi, 3 BUKOPHU-
CTaHHSIM TMPOLEAYP pPaHXyBaHHS (BIOPSIKY-
BaHHs). Biporinnicts norpamisaus 3Hauens JI1

B V -l iHTEpBaJ BU3HAYAETHCS BETMUYMHOIO
K

Z(l—gi,-k)

— k=1
pp=""""—",
I,

ne I, — paHr V-ro iHTepBany 3HaueHb JII B
ynopsaxysanzi K -ro unena I'C, K — 3aransme
yucio wieHis ['C.

OTpumaHe 3Ha4YECHHS MOXHA PO3TJISIATH 5K
qyacToTHICTh noTparuisinus JI1 B V-it iHTepBan,
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TOOTO SIK OpAMHATY TICTOrpaMH BHIIAIKOBOI Be-
mnuuHH. Lo rictorpamy Moske OyTH 3riIaKeHO
BIIMOBIAHIUMH  HETICPEPBHUMH  PO3IOALIAMH,
IUISL SIKAX CTaHJAPTHUMH CIIOCOOaMU OTPUMAHO
OLIIHKY mapameTpis [3].

Jpyruii migxia mojo0 OIHKH MapaMeTpiB
pPO3MOJILTY 3aCHOBAHO HAa 3aBJaHHI KBAaHTHIIIB
1poro posnoainy. Koxxunuit wien I'C Bkazye no-
BipuMii iHTEpBal [a,b], B SIKOMY 3HaXOJUTHCA
3Ha4yeHHs1 napamerpa /[II1, mo BuMiproeThCs, a
TaKOX BEJIMYMHY O, II0 XapaKTepU3ye CTYMiHb
fioro BeBHEHOCTI B 1IboMy. BBaxkaroun @ Ta b
KBAaHTWJISIMH, SIKi IOPIBHIOIOTH, BiIMOBITHO

1+

a=1"%100%: b=2"%100%
2 2

napaMeTpu 3aKOHIB pO3MOJiTy MO>KHA TOJlI BH-
3HAYWTHU 3a JOMOMOTOI0 BijoMux 3 pobotu [3]
METO/IiB MaTEMAaTUYHO1 CTATUCTUKH.

OTtpumaHa po3risiHyTUM criocoOoM iHdop-
Malliss MOKe pO3IJISIIATHCA SIK BaXKJIMBA CKIIAJI0-
Ba 0a3u 3HAHb CUCTEMH MIATPUMKHU MPHUHHATTS
pillieHb TpU BU3HAYEHHI TEXHIYHOI'O CTaHy
CKJIIAJHUX CHUCTEM BHUMIPIOBaHHS B Ipoleci iX
eKCILTyaTaIlii.

Crnucok BUKOPHCTAHOI JIiTepaTypH

1. bepka K. W3Mepenuss — nonsTus, Teo-
pus, mnpoonembl /K.bepka -M: Ilporpecc,
1987.— 263 c.

2. Bupbsnckuii 3.51. Vicnonp3oBaHue HH-
(dopmanmu onepaTopoB B CUCTEMAax JHArHOCTH-
poBaHus TPaHCHOPTHBIX CpeZCTB /
3.51.Bupbsnuckuii, B.I1. Kanssun // Tpyas! axa-
aemun tpaHcropra. — 1994.— Bem. 1.- C. 46-
53.

3. Kopn I'. CnpaBo4Huk Mo marematuke /
I".KopH, T.Kopn. — M.: Hayka, 1977.— 831c.

Otpumano 21.02.2011

Mineiiko

Irop I'enpukoBuy,

CT. BUKJL.

Ka(.KOMII FOTEPHUX
IHTEJIEKTYaJIbHUX CHCTEM
iMepexx OpnechbK. HaLl.
MOJIITEXH. YH-TY

ten. 048-7348-322
mig3@ukr.net

125


mailto:mig3@ukr.net

