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THOOPMAIIIITHA TEXHOJIOTISI POBOTH
EKCIIEPTHOI CUCTEMU JIIATHOCTUKU
TEXHIYHOI'O CTAHY BYIIBEJIb

AHOTAIIIA

Jlana cTaTTs BUCBITJIIOE IIMTAHHS, IO II0B'sI3aHi 3
PO3po0OKOIO iH(OPMAIIIITHOT TeXHOJIOTIT pOOOTH eKcIep-
THOI CHCTEMH IIaTHOCTUKU TEXHITHOTO CTaHy KOHCTPYK-
il OyAiBesb, y TOMY YKCI PO3IJISHYTa OpraHisaiiis
HEYiTKOTO BUBEJIEHHS €KCIIEPTHOI CUCTEMMU JIIarHOCTH-
KU TeXHIUHOro cTany OymaiBesnb. OTpuMani pekoMeH-
Jattii 103BOJIAIOTH BUPINTYBATH 3a/1a4i iH(OOpMAIitHOi
TEXHOJIOTII /71 TATPUMKH TIPUHHATTS PillleHb 110710
MiarHOCTUKU TEXHIYHOTO CTaHy; AOCTIIKYBaTH Ta pe-
JIi30ByBaTH HAa OCHOBI arapaTy HeyiTKOI JIOTIKK MO-
jieJii IarHOCTUKHM TeXHIYHOTO CTaHy Oy/IiBeJib.

Komouosi ciioBa: inopmartiiiHa TeXHOJIOTIs, eKc-
HEPTHI CUCTEMH, JIarHOCTHKA, TEXHIYHUET cTaH, Oy/IiBJIsL.

1. Beryn

Cepen OyaiBeib, IKi eKCILUIYaTyIOThCsl B YKpaiHi,
JIOCTATHBO BEJIMKA YACTKA MAE IMONIKOJKEHI KOHCT-
pykiii. IIpu obcrexkeHHi TEXHIYHOTO CTaHy, BiJHOB-
JIEHHI Ta PEKOHCTPYKIIIT TaKUX Oy/1iBeJb, BAHMKAE 3a-
flavya AiarHOCTYBAHHS MOMIKOKEHb, TOOTO BU3HAYEH-
HS IPUYNH iX TOSBL.

OcTaHHIM 9acOM 3HAYHO 3POCTAIOTH 06CSITH POOIT,
OB s13aH1 3 KOMILJIEKCHOIO [IarHOCTUKOIO 1 OI[IHKOIO
TEXHIYHOTO CTaHy Oy/iBeJIbHUX KOHCTPYKIIiH, Oyri-
BeJIb i ciopyl. locuTh 4acTo BUHUKAE CUTYallisl, KOJIN
BUKOHABI[I He MAlOTh MOJKJIHBOCTI Tepes; 00CTeKeH-
HSIM BHBYUTH TEXHIYHY JIOKyMeHTaIio Ha OymiBJi i
CTIOPY/IH, IO eKCIIIYaTyIOThCS TIPOTSATOM TPUBATIOTO
gacy. Taki poGOTH BUILIAIOTHCS SIK CAMOCTITHIIH Harl-
psAM OyAiBEILHOTO BUPOOHUIITBA, 1110 OXOILIIOE KOMII-
JIEKC TTUTAHb, OB SI3aHNUX 13 320€3ITeYeHHSIM eKCILTya-
TaIliiHOI HAITHOCTI OYIMHKIB, TIPOBEIEHHSIM PEMOHT-
HO-BIIHOBJIIOBAJILHUX POOIT, POOIT 3 PEKOHCTPYKILIEIO
Ta po3poOKOIO TPOEKTHOI JOKYMEHTAIIiI.

2. Mera i 3aBaHH TOCJI>KEHHS

BrockoHasieHHst T1potiecy 00CTeKeHHsI Ta [iarHoc-
THKM TeKXHIYHOTO cTaHy Oy/IiBeJb 32 PaXyHOK 3aCTO-
cyBaHHs iH(MOpMaIiiiHOT TeXHOIOTIT POOOTH eKCcIepT-
HOI CUCTEMU.

OmnuM i3 HaTpsMIB peastizaiiii KOMILTEKCY 3aB-
JlaHb 1010 Oe3IeyHol excIuryaraitii OyaiBesb i cro-
Py € po3pobKa cucTeMM JiarHOCTHKU OyaiBesib Ha
PiBHI HEUITKUX CUCTEM.

CucTteMn HEUITKOTO BUBEAEHHS TIPU3HAYEHI I
TepeTBOPEHHST 3HAUeHb BXiZTHUX 3MIHHUX TIPOTIECY YII-
PaBJiHHS y BUXIIHI 3MiHHI HAa OCHOBI BHKOPUCTOBY-
BaHHS TIPaBUJ HEUITKUX TPOAYKIH. CructeMu HediT-
KOTO BUBOJLY TIOBUHHI MiCTUTH 0a3y TPaBUJI HEYITKIX
IOPOAYKIIN 1 peanisoByBaTU HEUITKUII BUBOJ BUC-
HOBKIB Ha OCHOBI TTOCHJIOK 200 YMOB, 1110 TIPe/ICTaBJIeHi
y (hopMi HEUITKUX JIHTBICTUYHUX BUCJIOBIIOBAHb.

3. AHai3 JiTepaTypHHX JaHUX

3HAuYHWI BHECOK y OKPeMi acleKTH 3a3HaYeHOTro
HaNpsSMY BHEC/IU BITYU3HAHI Ta 3aKOPJOHHI BYEHi:
Beiin PB., Knumenko €.B., Muxaiinenko B.M., By-
myes C.J1., [Tankesuu O./1., [IITo6a C./I.

Bci aktyasmbHi po6OTH TIOB's13aHi 3 TEMATHKOIO OC-
HOB opraHizaifii i 06poOKK eKcIepuMeHTaIbHUX pe-
3yJIBTaTiB POOOTH EKCIIEPTHUX CHCTEM JiarHOCTHKU
TEXHIYHOTO CcTaHy OyiBesb, a TaKOK POOOTH, TOB'sI-
3aHi 3 PO3POOKOIO iHPOPMAIIIIHHOT TEXHOJIOTIT OIIHKK
TEXHIYHOTO CTaHy KOHCTPYKIIiil Oy/1iBeJib, 1110 perjaMeH-
TYIOThCS ToNokeHHsAM "HopMmaTBHi TOKyMeHTH 3 TIH-
TaHb 00CTeKeHb, MACIIOPTH3aILii, Oe3redHol Ta Hafili-
HOI eKcIuTyarailii BUpoGHuIMx OyaiBess i ciopya”.

Jannii miaxig Moske 3HAUTH TPAKTUTYHE 3aCTOCY-
BaHHS B OpraHisalisgx, 10 3aliMaloTbCd MUTAHHAM
JIArHOCTUKHU TEXHIYHOTO cTaHy OyiBesb, PO3POOKOI0
MPOTPAMHUX MPOAYKTIB B CYYaCHUX YMOBAX.

4. Metoauka po3poOku indopmaniiinoi TexHo-
Jorii poOOTH €KCHepPTHOI CHCTEMH AiarHOCTHKH
TEXHIYHOTO CTaHy Oy/iBeb

Ha puc. 1. mpencraBieHa CTPyKTypHa cxema
eramiB poOOTH €KCIEPTHOI CHCTEMU [iarHOCTHKH
TEXHIYHOTO CTaHy Oy/IiBelb.

Dazsidikamisa

B konrekcti HeuiTkoi Joriku mix dasidikaiieio
pPO3YMIiIOTh He TITBKU OKPEMUil eTanm BUKOHAHHS
HEUiTKOTO BUBOJLY, aJ¢ i BJTacHe mpoitiec abo mporiey-
py B3HaxXOKeHHs 3HaueHb (DYHKINI HaJeXHOCTI
HEUYiTKOI MHOKMHU (TepPMiB) Ha OCHOBi 3BHYANHUX
(He HeuiTKKX) MoyaTKOBUX AaHux. Dasidikaiieo Ta-
KOK HA3UBAIOTh BBEIEHHSIM HEUITKOCTI.

Mera etamy aziikanii — BcTaHOBJIEHHS Bij-
MOBIZIHOCTI Mi’K KOHKPETHUM (3BUYAITHO YHCETHLHIM)
3HAUEHHSIM OKpeMOI BXiJIHOI 3MiHHOI cucTeMuU
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$hopmyBaHHA H6azm dazzidikauina arperauis nigymos
Npaeua CMCTEMN »  BXiOHWX 3MiHHWX » B HEYI TKIWX
HeuiTKoro Busoay npasunax

akTuBizauia abo komnosnuis
NiABMCHOBKIB B mpasunax
HeuiTKMX NpoayKLUin

Y

aKyMynslif BUCHOBKIB

» HewiTKMX Npaswn
npoaykKUin

Puc. 1. Cmpyxmypna cxema emanie pobomu excnepmmoi cucmemu 0iazHocmuky mexuiunozo cmany 6yoiseis

HEYiTKOTO BUBOJY i 3HAUCHHAM (DYHKITI1 HATE€KHOCTI,
110 BiJINOBi/Ia€ il TepMa BXi/{HOI JIIHTBICTUYHOI 3MiH-
Hoi. [licsisg 3aBeplIeHHs 1IbOTO eTalry [ BCiX BXif-
HUX 3MIHHUX MOBUHHI OyTH BH3HaYeHi KOHKPETHi
3HAYEHHS (PYHKII HATEKHOCTI MO KOKHOMY 3 JIiH-
TBICTUYHUX TEPMiB, fKi BUKOPUCTOBYIOTLCS B TI[Iy-
MOBax (a3u MPaBUJI CHCTEMHU HEYiTKOTO BUBOJLY.

[Tpomenypa dazidikarlii BUKOHYETbCS TaKUM UH-
HoM. /0 1oyartky 1boro etaiy mnepeadadarThes Bio-
MUMU KOHKDETHI 3HAueHHs BCIX BXIiJIHUX 3MiHHUX
CHUCTEMHU HEYITKOTO BHBOJLY, TOOTO MHOKHHA 3HAYEHb
V'={ay, ay, .., a,}. B 3aranbHoMy BUIIAJIKy KOKHE @;
¢ X;, ne X; — yuiBepcym dinrsicruanoi aminuoi ;. Ii
3HAYEHHSI MOXKYTh OyTH OTpUMaHi abo BiJ AATYMKIB,
a00 JIeIKUM 1HIIMM, 30BHINIHIM 110 BiZIHOIIEHHIO 10
CHUCTEMH HEYITKOTO BUBO/Y CIIOCOOOM.

PosrisiHeMo KoxkHy 3 miaymos surasiay “f3; e o "
MPABIJI CUCTEMU HEYITKOTO BUBOLY, e X' — MEeSTKUiA
TepM 3 Bigomoio (yHKIiEro HameskHocTi y(x). Ipn
IIbOMY 3HAYeHHS (' BUKOPUCTOBYETLCS B AKOCTI ap-
TYMEHTY (X ), TAKOK 3HAXOJUTHCS KiJbKiCHE 3HAYeH-
st b;" = pu(a;)". lle 3HauenHs i € pesyJbraTom
dasidikarii nigymosu "B ¢ o' ",

JAxmo B geAKii MiAyMOBI 3yCTpidaeThCs TEPM 3
MomuikaTopoM, TO Tpolleaypa dasidikailii BUKO-
HYETHCS aHAJIOTIYHUM YMHOM CTOCOBHO (DYHKIIIi Ha-
JIEKHOCTI TepMa Ticjd BUKOHAHHS omepailtii, o
BIJINIOBIIa€ TaHOMY MOJU(IKATOPY.

Eran dasidikartii 3akiHueHuH, K10 3HAlIEHI BCi
3HaueHH: b;' = y(a;) 11 KOKHOI 3 TIIyMOB BCiX TIpa-
BILJI, 110 BXO/STH B 0a3y MPaBUJI CHCTEMH HEYiTKOTO
BUBOY. MHOXKMHY 3HaueHb MO3HAUMMO K B = {b;'}.
k1o gedxuii TepM JiHTBICTUYHOT 3MiHHOI ﬂi He 1pu-
CYTHIl Hi B OJIHOMY 3 HEUiTKUX BUCJOBJIOBaHb, TO
BIZIIIOBi/IHE HOMY 3HAYeHHS (DYHKIIIi HAJIEKHOCTI He
3HaXO/IUTHCS B TIporieci (asaidikartii.

[l imocTpartii bOTO eTamy PO3TJITHEMO MPUK-
Jaz mpottecy (dasidikailii TphOX HEUiTKUX BUCJIOBIIO-
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Baub: "Ipiwyuna cminu Boaocana”, "Tpiwuna cminu
Cmyninuacma”, "Tpiwjuna cminu Hackpisna" — pns
BXi/IHOI JiHTBiCTHYHOI 3MiHHOI 3, — "Tpiwguna cminu".
Im BiznOBiaE HeuiTKe BUC/IOB/IOBAHHS TIEPIIOTO BUT-
nany: "Bre oy, "Bre s, "Bre o

Hexait motounnt "Ipiujuna cminu " O1iHIOETBCA K
7 MM, 10610 al = 7. Toxmi (asidiraris mepiroro
HEYiTKOTO BUCJIOBJIOBAHHS JIa€ B pe3yasTati uncio 0,
K€ O3Hayae Horo CTyIiHb iCTUHHOCTI 1 BUXOIUTb
Ii/ICTAaHOBKOIO 3HAUEHHA Oy = 7 B KOCTi apryMeHTa
¢ynxkuii nanexxnocti tepma o, (Puc. 2).

Dazsidikaitist APYroro HEUITKOrO BUCIOBIIOBAHHS
nae B pesyasraTi uncsio 0.67 (HabavskeHe 3HAYEHHS ),
dKe O3Haua€ WOTO CTYIMiHb ICTUHHOCTI 1 BUXOAWUTD
Ii/ICTAHOBKOIO 3HAaUeHHA Oy = 7 B AKOCTI apryMeHTa
bynkuii HasmexkHOCTI TepMma o, (puc. 3).

Dasidikariist TPeTbOr0 HEYITKOTO BUCIOBIIOBAHHS
nae B pe3ysbrati uncso 0, SKe 03Hava€e Horo CTYIiHb
ICTUHHOCTI 1 BUXOJUTD i/ICTAHOBKOIO 3HAYECHUS Ol =
7 B aKOCTi aprymenTa (QyHKIIII HaJIeKHOCTI TepMa O3
(Puc. 4).

Arperamuis

Arperaitisi € mporeaypoio BU3HAUCHHS CTYTIEHIO
ICTUHHOCTI yMOB TIO KOKHOMY 3 TIPABUJ CHCTEMMU
HeuiTkoro BuBoay. [Iporeaypa arperaitii BUKOHYETh-
cs HacTymHUM 4YuHOM. [lo movaTtky I1poTO eTary Tre-
penbavaroThes BIIOMUME 3HAYEHHSI ICTMHHOCTI BCIX
IiIyMOB CHCTEMU HEYITKOTO BHBOJLY, TOOTO MHOKIHA
3Hadenb B = {b;'}. Jlami po3riIsia€Thest KOKHA 3 YMOB
MPaBUJ CHCTEMHU HEWITKOTO BUBOMY. SKIIO ymOBa
TIpaByJIa TPEeCTaBIIsAE cOO0I0 HEYiTKe BUCTOBIIOBAH-
st Burssiy 1 (Bucnosiosannst "Be o, ne B — Haii-
MeHYBaHHS JIIHTBICTUYHOI 3MiHHOI, a ¢¢ — ii 3Ha4YeH-
Hf, IKOMY BIZITIOBIZIa€ OKPEMUI JIHTBICTUYHUN TepM
3 6a30BOI TepM-MHOKMHU T JIHTBICTHYHOI 3MiHHOI
B) a6o 2 (BucaosiioBanus "B e Ad', ne A — mo-
mudikatop, BiAMOBiAHWI TakuM ciaoBaM, k. 1Y KE,
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Puc. 2. [Ipuknad ¢asigixauii exionoi ninzsicmuunoi sminnoi "Tpiwguna cminu”
15 Hewimkoz0 eucaosnioganns “Ipiuwuna cminu Bonocsna"”
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Puc. 3. puxnad gasigixauii exionoi rinesicmuunoi sminnoi "Tpiwuna cminu”
051 neuimxozo euciosmosanns "Tpiwuna cminu Cmyninuacma”
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Puc. 4. IIpuknad pasipixauii exionoi ninzeicmuunoi sminnoi "Tpiwuna cminu”
o5 newimxozo sucrosmosanis "Tpiwuna cminu Hackpisna”

bUIbIl ABO MEHII, BATATO BUIbIIE), To
CTYTIHb HOTO iCTUHHOCTI PiBHMH BiANOBIHOMY 3Ha-
yenHio b;" SKIO K ymMOBa CKIafa€Thes 3 AEKiTbKOX
M[yMOB BUTJALY, TPUYOMY JIHTBICTUYHI 3MiHHI B
MiJlyMoBax TOMapHO He PiBHI OJIHA OfiHIlA, TO BU3HA-
YAETBCS CTYIIHD ICTUHHOCTI CKJIQIHOTO BUCJIOBJIIOBAH-
HSI HA OCHOBI BiJIJOMUX 3HAU€Hb ICTUHHOCTI T1i/[yMOB.
Eram arperaiiii BBaKa€ThCs1 3aKiHUEHUM, KOJIU OY-
JyTh 3HAl/IeH] BCi 3HAYEHHS I KOSKHOTO 3 TTPABHUJI,
SIKi BXOZIATH B 0a3y MPaBUJI CHCTEMH HEYiTKOTO BUBO-
1y, 110 Po3rIsAaeThes. Ll MHOKMHA 3HaYeHb 1103Ha-

vaerbest uepe3 B" ={b,, by, ... b,"}.

[l imocTpattii 1[bOTO eTany po3TJISTHEMO MPUK-
JIaJT TIPOIIeCy arperartii ABOX HEUITKIX BUCTOBIIOBAHD:
"Ipiwguna cminu Cmyninuacma” I "Kameeopis mex-
HIuH020 cmany cminu  3a006LIbHULL, WO MENHCYE 3 Hen-
pudamuum 00 HOpMAILHOI excnayamayii (kamezopis
1I/11)" i "Ipiwguna cminu Cmyninuacma” ABO "Ka-
meeopis mexniunozo cmany cminu  3a006LIbHULL, U0
MENHCYE 3 HENPUOAMHUM 00 HOPMATLHOL eKCNIYamauii
(kamezopis 1I/II)" nng BXigHOI JIHTBICTUYHOI
aminoi B, — "Ipiwuna cminu” i By, — "Kamezopis
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mexniynozo cmany cminy". Hexait motounutt "Tpiwu-
na cminu” piBHUN 7 MM, TOOTO oy =7, a IoTOYHUiA
"Kamezopis mexniunozo cmany cminu " OMIHIOETHCS K
6, T00T0 O = 6. Arperaiisi 11epIIOro HEYiTKOrO BUC-
JIOBJIIOBAHHS 3 BUKOPHCTAHHAM OTI€pallil He4iTKOl
KOH TOHKITii BUTJISY:
T(AAB)=min{T (A), T (B)} (1),
nae B pesyabrari uncio 0,6 (HabimkeHe 3HaUCH-
H$T), IK€ O3HAUYA€E HOr0 CTYIiHb ICTUHHOCTI 1 BUXOJUTD
STK MiHiMaJbHe 13 3Havens 0,6 1 0,667. Arperartist apy-
TOTO HEYITKOTO BUCJOBJIOBAHHS 3 BUKOPUCTAHHIM
orepallii HeIiTKOI 113 T0HKITIT BUTJISAIY:
T (AVB)=max{T (A), T (B)} (2),
nae B pesyabraTi unciao 0,667, sxe osmnadae fioro
CTYIiHb ICTMHHOCTI 1 BUXOAUTD SIK MaKCUMaJbHe i3
snauensb 0,6 1 0,667.

AxruBisanis

AxTHuBi3aIlig B cucTeMax HEYITKOTO BUBOY € TIPO-
1IelyPOT0 3HAXOMKEHHS CTYTIEHIO iICTHHHOCTI KOXKHO-
TO 3 TIBUCHOBKIB TIPaBUJI HETITKUX TMPOAYKITiH. AK-
THBi3alliss 6araTo B YOMY aHaJOriYHa KOMIIO3MILl
HEYiTKUX BiHOCHH, ajie He ToToxkHa iil. [Ipu hopmy-
BaHHi 6a3u MPaBUJI CUCTEMU HEYITKOTO BUBO/Y 3a/1a-
I0ThCS BaroBi koedinienTn F; 17 K0XKHOTO NpaBuJia
(3a ymoBam# BaroBuit KO(MIMi€HT PIBHUHT OMUHMAIII ).

[Tponieaypa akTuBi3allii BUKOHYETHCA TaKUM YU-
HoM. /[0 1oyartky 1boro etaiy mnepeadadarThes Bifo-
MUMM 3HAUEeHHS ICTUHHOCTI BCiX YMOB CHCTEMH
HEYiTKOTO BUBOJY: MHOXKUHA 3HaueHb B" ={b,, b,, ...
b, "}, snauenns BaroBux KoediiienTis F; 1714 Beix mpa-
By, Jlazmi po3TIsasaeThes KOKHII 3 BUCHOBKIB TIpa-
BUJI CHCTEMHU HEYITKOTO BWBOAY. SIKIIO BHCHOBOK
NpaBUjia € HEYITKUM BUCJOBJIOBAHHSAM BUTISALY 1
abo 2, T0 cTymiHb HOTO iCTWHHOCTI piBHWI aireb-
paiyHOMY BMPa3y Bi/IIIOBiHOTO 3HAUeHHs b;” Ha Ba-
ropuii koedirient F;.

SIKITIO BUCHOBOK CKJTAA€ThCS 3 IEKITBKOX ITiIBUC-
HOBKIB, TIPUYOMY JIHTBICTUYHI 3MiHHI B I1i/[BUCHOB-
Kax I0IIapHO He PiBHI O/{HA OfIHil, TO CTYIIiHb 1CTUH-
HOCTI KOKHOTO 3 T1i/IBUCHOBKIB PiBHUIT anreOpaidHOMY
BHpPa3y Bi/IOBiIHOTO 3HaYeHHs b;" Ha BaroBHil Ko-
edinient F,. Taknum 4NHOM 3HAXOAATHCA BCI 3HAYCHHA
CTYTIEHIB iCTUHHOCT] MiBUCHOBKIB /JII KOXKHOTO 3
TIPABHUI, 110 BXO/ATH B 6a3y MPaBUJI CUCTEMU HETITKO-
ro BuBOy. L1 MHOKWMHA 3HAUEHD TTO3HAYAETHCS Yepes3
C={cscy .., cq}, Jie ¢ — 3arajibHa KiJIbKICTh I1i/[BUC-
HOBKIiB B 6a3i mpasui. [Ipu 1bOMYy MOKJIMBHI BHIa-
JIOK, KOJIH BaroBuii koedirient F; Moske Oy 3aiaHmit
IHANBIMYaTbHO I OKPEMUX IiIBUCHOBKIB (aje mpo-
Teypa akTUBI3allil 3a/TUIIAETHCS KOTHUITHHOIO ).
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ITicas snaxomxents Mmuoxunu C = {4, €y, ..., Cq},
BU3HAYAETHCA (DYHKINA HATEKHOCTI KOXKHOTO 3
MIBUCHOBKIB /I JAHUX BUXIAHUX JIHTBICTUYHUX
3MiHHUX. /[ TIbOTO MOKHA BUKOPUCTOBYBATHU OJIMH 3
METO[iB, IO ABJIIETHCA MOAUDIKAIIE METOIIB
HEYiTKOI KOMTIO3HIIIi:

min — akTuBisauis: u' (y) = min {c;, u (y)}; (3);

prod — axrusisatist u' (y) = ¢; * 1 (y); (4);

average — axktusizauist u' (y) = 0.5% (¢; + 1 (v)); (5),

ne u (y) — pyHKIls HANEKHOCTI TepMa, SIKUH SB-

JISIETHCSI 3HAUEHHSIM JIeSIKOI BUXIJIHOI 3MIHHOI o, 3a-
manoi Ha yHiBepceywmi Y.

Eran axktusizaiiii BBaXKa€ThCs 3aKiHIEHNM, SKIIO
JUIST KOJKHOI 3 BUXIJIHUX JIHTBICTUYHUX 3MIHHUX, 1110
BXOJISITh B OKpeMi TI/IBUCHOBKH TPaBUJ HEUiTKUX
MPOAYKINi, OyayTh BU3HAYeHi (DYHKINI HaJeKHOCTI
HEUiTKOI MHOKUHHU 1X 3HAYEHb, TOOTO CYKYIHICTH
neuitkux MHOKUH Cy, G, ..., G, 1€ g — 3aranbHa
KIJIBKICTh MiABUCHOBKIB B 0asi IpaBWJl CHCTEMHU
HEYiTKOTO BUBOLY.

Oxkpim mMetozis (3) — (5), st BUKOHAHHS aKTHBI-
3allii MOXKyTh OYyTH 3alPOIIOHOBaHI i iHIIi crocobu,
3aCHOBaHi Ha MoaMiKaIlii pisHUX orepalliil HediTKoi
KOMIIO3HIII.

[l imocTparii 1bOTO eTamy pO3TITHEMO MPUK-
JIaJl TIpollecy aKTHBi3allli BUCHOBKY B HACTYITHOMY
OpaBWIi HeuwiTKOl MPoAyKiii (1l IPaBUJIO He Mae
IiJTbOBOTO 3aCTOCYBAHHS 1 BUKOPUCTOBYETHCS (HOP-
MaJIbHUM YUHOM ):

ARUIO "Tpiwuna cminu Cmyninuacma”,

TO "Kamezopia mexniunozo cmany cminu 3a-
O0BIILHUIL, W0 MEACYE 3 HENPUOATHUM 00 HOPMATLHOL
excnayamayii (kamezopis I/111)".

BxifHOIO JIHIBICTUYHOIO 3MIHHOIO B IIbOMY ITpa-
Busi stBasietbest 3; — "Tpiwuna cminu”, a BUXiIHOK
aminnoio € B, — "Kamezopis mexuiunozo cmany
cminy". Hexait motourntii " Ipiwguna cminy” piBHAi 7 MM,
10070 0 = 7 MM. OCKIiJIBKH arperyBanHsi yMOBH I[b0-
ro IIpaBuJIa la€ B pesyasrarti b," = 0,67, a Barosuii Ko-
edillieHT 32 YMOBYAHHSIM PIiBHUI OAWHUIL, TO 3HA-
genns1 0,667 Oyne BUKOPHUCTOBYBATHCSI B SIKOCTI €4
II7I OTPUMAHHS Pe3yIbTaTy aKTUBI3allii.

ARyMmy.isiiis

AKyMyJIAIis B ccTeMaX HEYiTKOTO BUBOJLY € TPO-
1eAyporo abo IpoIecoM 3HAaXOKeHHs (QYHKII Ha-
JIeKHOCTI JIJIsT KOJKHOI 3 BUXIHUX JIHTBICTUUHUX
3MinHuX MHOKUHE W = {@;, 1), g} .

Mera akymyJsimii — 06'eqHaHHS BCIX CTyIEHIB
ICTHHHOCT] BUCHOBKIB (i IBUCHOBKIB) /1T OTPUMAaH-
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Hg GYHKIN HaJTeKHOCTI  KOKHOI 3 BUXITHUX
sminnux. [Ipuurna HeoOXiZHOCTI BUKOHAHHS 1[bOTO
eTally I10Jsira€ B TOMY, 11O T11[BUCHOBKH, SKi BiJTHO-
CAITbCS 10 OAHIEl 1 Ti€l K BUXIZHOI JIIHTBICTUYHOI
3MiHHOI, HaJeXaTb /0 Pi3HUX NPABUJI CUCTEMHU
HEUITKOTO BUBOLY.

[Tporemypa akyMyI1lii BUKOHYETHCS TAKIM YIHOM.
JIo ToYaTKy IBOro eTarny IepeabadaloTbes BiIOMUMI
3HAUYEHHS ICTUHHOCTI BCIX MIIBUCHOBKIB I KOYKHOTO 3
MPaBUJI, MO BXOMATh B JaHy 0Gasy MpaBHJ CHCTEMU
HEYITKOTO BUBOAY, Y (hOPMi CYKYITHOCTI HEUiTKMX MHO-
xun: Cp, Gy, ..., Cq, Tie ¢ — 3araJibHa KiMbKICTh TiIBUC-
HOBKIB B 0asi ipaBuu (puc. 5 — puc. 7).

Jlai mocsiIoBHO POSIJISIIAETBCA KOXKHA 3 BUXIiJI-
HUX JIHTBICTUYHUX 3MIHHUX ;€ W, 11110 BigHOCSATD-
cst o nei (meditki muoxunn): Cyy, Cp, ..., Gy (Puc. 8).

PesyapraT akymyndiii A BUXiZHOI JIHTBICTHY-
HOI 3MIHHOI (0; BUSHAYAETLCA K 00'€IHaHHS HEYiT-

Banocana

Hx)

10

08

06

04

02

KUX MHOXWH. ETam akymysa11ii BBaXKaeThCsT 3aKiHye-
HUM, KOJIM JUISI KOKHOI 3 BUXIJIHUX JIHTBICTUYHUX
3MiHHUX Oy/yTh BU3HAY€HI MMiZCyMKOBI (hyHKIIT Ha-
JIEKHOCTI HEUiTKOT MHOKHMHK 1X 3Haderb, TOOTO Cy-
KynHicTb HewiTkux mMuoxun: C', C', ..., C 'q e q —
3araibHa KUIbKICTh BUXITHUX JIHTBICTIYHUX 3MIHHUX
B 6a3i MPaBKJI CHCTEMU HEYITKOTO BUBOLY.

Hedasidikaris

Hedaszzicikaris (mpuBeseHHs /10 9iTKOCTi) B cUC-
TeMax He4iTKOrO BUBOLY TIPEICTABIISIE COOOIO MpoTle-
nypy abo Impolec 3HAXOJKEHHsT 3BUYaiiHOro (He He-
ITKOTO) 3HAYEHHS /I KOKHOI 3 BUXIJIHUX JIHTBIC-
TUYHNX 3MinHUX MHOXKUHE W = {0, 05, O} .

Mera nmedasidikaitii — BUKOPUCTAHHS Pe3YJib-
TaTiB akyMyJsllil BCiX BUXIJHUX JIIHTBICTUYHUX
3MiHHMX 1 OTpUMaHHS 3BHYAIIHOrO KiJbKiCHOTO
3HAYEHHs KOXKHOI 3 BUXIIHUX 3MiHHUX, siKi OYIyTh
BUKOPUCTOBYBATHUCS CIEIIaJbHAMI TPUCTPOSMHI,

1 2 3 4

i
10 e
W

5 5] 7 & g

Puc. 5. Qynxuyis naneicnocmi Hewimxoi MHONCUNU C,, OMPUMANO20 8 PE3YAbMAMi aKMuUGi3auii
onst euxionoi ninzeicmuunoi sminnoi "Tpiuguna cminu”
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Puc. 6. Qynxuyis nanexicnocmi HewimKoi MHONCUHU C., OMPUMAHO20 6 PE3YIbMAMi AKMUBI3alii
08 euxionoi rinzeicmuunoi sminnoi "Tpivguna cminu "
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HackpBra
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Puc. 7. Qynxyis narevmcnocmi Heuimrkoi MHONCUHIU C 3 OMPUMANOZO 6 PE3YIbMAmi AKmueisayii
ons uxionoi rinzeicmuunoi sminnoi "Tpiwguna cminu”

30BHINTHIMH 110 BIIHOMIEHHIO 10 CUCTEMHU HEYITKOTO
BUBOLY.

B:xwBani B cydyacHUX cucTeMax YIIPaBIiHHSI TMPU-
CTPOi 3AaTHI CHpUIIMATU TPaAULiiiHI KOMaHIU Y
opmi KiTbKiCHUX 3HAYEHDb BIAMOBITHUX YTIPABJISIO-
qnx 3MiHHUX. ToMy HEOOXiZHO TIepeTBOPUTH HEUiTKi
MHOKUHU B JIesIKi KOHKPETHI 3HAUE€HHS 3MIHHUX.

[Tpomenypa medaszidikailii BUKOHYEThCS TaKUM
yrHOM. /[0 oYaTKy 1bOro eTaiy mepeadadyaoThes Bi-
noMuMu (YHKITT HaJIeKHOCTI BCIX BUXIiTHUX JITHTBIC-
TUYHUX 3MIHHUX Y opMi HeviTkol MHOKuHU: C')y C'y,
wy C'q, le s — 3arasbHa KiJIbKIiCTb BUXIHUX JIIHT-
BiCTUYHUX 3MIHHUX B 631 TPaBUJ CUCTEMU HEYITKOTO
BuBoAy. Jlam MOCHiZIOBHO PO3TIANAEThCA KOXKHA 3
BUXIIHUX JIHTBICTUYHIX 3MIHHIX ;€ Wi, mo BigHO-
CcAThCA 710 Hel HeuiTki Muoxunu C ] Pesymprat nie-
bazicikarii 11 BUXIHOI JIHTBICTMYHOI 3MiHHO] w;
BU3HAYAETHCA Y BUTJISAL KIJIbKICHOTO 3HAYEHHS yje R.

M) BonacaHa

Crynisiacma

Eran nedasidixariii BBaskaeTbhcst 3akiHIEHNM, KO-
JIM JUIA KOYKHOI 3 BUXIIHUX JIHTBICTUYHNUX 3MIHHIX
OyyTh BU3HAUYEHI IMiICYMKOBI KiJIbKiCHI 3HAYEeHHS Y
bopmi festkoro MiHCHOTO YKcsa, TOOTO y BUTIISALL Yy
Y - Yg € S — 3arajbHa KiJIbKICTb BUXIJAHMX JIIHI-
BICTUYHUX 3MiHHUX B 6231 IPABIJI CUCTEMU HEYITKOTO
BUBOLY.

5. BucHoBku Ta pesyiabratH po3poOKu iHpOp-
ManiiiHoi TeXHoJorii po6OTH eKCIEepPTHOI CHCTEMH
JarHOCTHKH TEXHIYHOTO CTaHy OyiBeJb

PesysbraramMmu pobOTH € yAOCKOHAJEHHS Ta
BIIPOBA/KEHHST MPOIecy 0OCTEKEHHS Ta [iarHOCTH-
KI TEXHIYHOTO cTaHy OyAiBe/b 32 PaXyHOK 3aCTOCY-
BaHHs iH(OpMaIiiiHOI TexHOIori poboTH eKcmepT-
HOI CHCTEMU.

Januii migxizg Moke 3HAUTH MPaKTUYHE 3aCTOCY-
BaHHsI TIPK PO3POOITi TIPOrpaMHUX POAYKTIB B Cydac-

HackpiaHa
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10 Rand

Puc. 8. [puknao axymyisyii 6uso0y ons 6uxionoi sminnoi "Tpiwuna cminu”
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HUX YMOBaX, po3poOii 0asu JaHWX Ta 3HAHb IS
06 €KTiB OYIiBHUIITBA, PO3POOII CHCTEMH HEYiTKOTO
BUBE/ICHHS, JOCJI/KYBAaHHS Ta peasizallii Ha OCHOBI
arapaTry HEYiTKOl JIOTIKM Mojeseil AiaTHOCTUKHI
TEXHIYHOTO CTaHy Oy/IiBeb.

[Tpotiec HewiTKOTO BUBEAEHHS /IS 33/1a4 [iarHOC-
THKK SJI€ CO00I0 JIesKy TPOIeAypy abo ajiropuT™
OTPUMaHHS HEUYITKUX BUCHOBKIB HAa OCHOBI HEUITKUX
YMOB 200 TePEYMOB 3 BAKOPUCTAHHSIM PO3TJISTHYTUX
HOHATDH HeuiTkoil joriku. Ileil nporec BKIovae B cebe
BCi OCHOBHI KOHIeTIlii Teopii HEYITKUX MHOMKHH:
(byHKITiTO HaZMEKHOCTI, JTIHTBICTUYHI 3MiHHI, HEYiTKi
JIOTIYHI omepaltii, METOAN HeUYiTKOl IMILTIKamii i
HeviTkoi Kommoautiii. CucTeMn HeWiTKOTO BUBOLY
[IPU3HAUEH] JIJIs1 peasiisallil Ipoliiecy HeuiTKOTO BUBO-
1y i CJIysKaTh KOHIENTyaJlbHUM Oa3nucoM BCiei cydac-
HOI HeviTKOi JoTiku. CUCTeMU HeUiTKOTO BUBOLY /103~
BOJIIOTH BUPIITYBATU 3a[adi aBTOMATU30BAHOTO YII-
paBJiHHA, Kaacudikailii AaHUX, PO3Mi3HABAHHI
00pasiB, yXBaJieHHsI pillleHb i 6arato iHIIMX 3ajad.
Ockinbkn po3poOKa Ta 3acTOCYBaHHS CHCTEM
HEYITKOTO BUBOJY Ma€ MIKAMCIIUILTIHADHUI Xapak-
Tep, JAaHa TpobJeMaTHKa JOCHifKeHb TiCHO B3a-
€MOII03B'A3aHa 3 IJIUM PIOM IHINX HAYKOBO-TIPUK-
JATHUX HAMTPSIMKIB, TAKUX SK: HEUITKE MOJIETIOBAHHS,
HEYITKI eKCIIepTHI CUCTeMM, HediTKa acolliaTuBHA
[aM'gTb, HEUiTKi JIOT1YHI KOHTPOJIEPU, HEUiTKi pery-
JIAITOPH 1 ITPOCTO HEUITKI CUCTEMU.
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AHHOTAIIMA

JlaHHas cTaThsl OCBEIAeT BOTPOCHI, CBSIBAHHBIE C
pa3paboTKON MH(POPMAIMOHHOI TEXHOJIOIUH PabOThI
HKCIEPTHON CHCTEMBI JIUATHOCTUKU TEXHUYECKOTO
COCTOSTHUST KOHCTPYKITMH 3[JaHUH, B TOM 4HCJE Pac-
CMOTpEHa OPTaHU3aInsl HEYETKOTO BBIBOJA IKCIIEPT-
HOU CHCTEMbI IUATHOCTHKH TEXHIYECKOTO COCTOSTHIS
3nanwuii. [Tosyuaennple peKOMeH/IAIUK TTO3BOJISTIOT pe-
aTh 321241 HHGOPMAITMOHHO TEXHOJIOTHHU JIJIS TTO/T-
MEPKKY TIPUHSATUST PEIIeHn 0 TUarHOCTHKe TEeXHU-
YeCKOTO COCTOSHUSI, MCCHIeNIOBATh U PEAT30BbIBATH
Ha OCHOBE aImapara HeUYeTKON JIOTMKHM MOJIENTN JInar-
HOCTHKH TEXHUYECKOTO COCTOSTHUS 3IaHUT.

KimoueBble ciioBa: HHGOPMAITMOHHAS TEXHOJIOTHUS,
JKCIIEPTHBIE CUCTEMBI, JUATHOCTHKA, TEXHUUECKOE
COCTOSIHIE, 3/IaHUeE.

ANNOTATION

This article covers the issues associated with the
development of information technology of the expert
system of diagnostics of a technical condition of
building constructions. — consider the organization
of fuzzy inference expert system of diagnostics of
technical condition of buildings. The recommenda-
tions allow us to solve problems of information tech-
nology for decision support for the diagnosis of tech-
nical condition; explore and implement on the basis of
fuzzy logic models for diagnostics of technical condi-
tion of buildings.

Keywords: information technology, expert sys-
tems, diagnostics, technical condition, building.



