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CyuacHa Teopis YHpaBIiHHA 3aCTOCOBYETHCS JO MIMPOKOTO KIacy
00’€KTIiB, I STKUX PO3POOIISIOTHCS CHCTEMH aBTOMATH3allii 3 BIACTHBO-
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CTSIMH CaMOOpTaHi3allil, afanTaiii, ONTHMI3allii Ta IHTeJIeKTyaabHOCTI. Lle
CTOCYETBCS, B MEpIIy 4Yepry, CKJIaJAHUX TEXHOJIOTIYHMX OO0’ €KTIB, IO
(OYHKIIOHYIOTP B YMOBaX HEBH3HAYEHOCTI, MO SKHX BITHOCATBCS 1
JIPDKIKOBUPOIIYBANbHI amapatd. B ocTaHHI pOKM PO3BHTOK JPiIXIKOBOT
MIPOMHCIIOBOCTI IOJIATA€ Y BAOCKOHAICHOCTI TEXHOJIOTIYHUX MPOIECiB, IO
Ja€ 3MOTY IIBUIIUTH SKICTh IPDKIKIB Ta TMPOXYKTHUBHICTH araparib.
[Iporec BupomyBaHHs XIi00TEKAPCHKUX APIKIPKIB BUMArae miATpAMaHHI
OCHOBHHX (DaKTOpiB TPOLECY BIiAMOBIAHO O 0OpPaHOTO TEXHOJOTIYHOTO
peryiaMeHTy, BIAXHICHHS X04a O OJJHOTO 3 HUX NPU3BOAMTH JI0 3HIKCHHS
TeHEPaTHBHOI aKTMBHOCTI APDKIDKIB, IO B CBOIO YEPry BIIMBAE HAa BHXi[
ix Giomacwu [1].

IHHOBaIII{HI METOIU YNPABIIHHS CKJIAJIHUMHU 010TEXHOJOTTYHUMH TIPO-
Hecam, 0 (QyHKIIOHYIOTh B YMOBaX HEBH3HAU€HOCTI, BAKOPUCTOBYIOTh
MaTeMaTHYHE MOJICJIFOBAHHS, aJalTHBHI CHCTEMH, ONTHMI3aIlil0 PEXKIMIB
(yHKIIIOHYBaHHS, @ TaKOK CTBOPIOIOTh TaKi CHCTEMH aBTOMAaTH30BAaHOTO
YOPaBIiHHA, IO JO3BOJIAIOTH IIATPUMYBATH ONTHMAIbHHUH PEXHM
(hYHKIIOHYBaHHS TPH BIAMOBIIHUX OOMEXKCHHAX, IO HAKIAJAIOThCA Ha
nmapaMeTpu mporecy. TpaiuiiiiHi METOAM YNpaBIiHHA HE BPaxOBYIOTbH
TIOBHICTIO BCiX 0COOJIHMBOCTEH OiOTEXHOJIOTIYHHX TPOIIECIB BHPOIIYBaHHS
XJTIOOTIEKAPCHKUX IPIKIKIB 1 MOTPEOYIOTh 3HAYHUX PECYpCiB, Ta HAIpaB-
JICHI Ha CTaOUTi3aIlil0 OCHOBHMX TEXHOJIOTIYHUX MapaMeTPiB IMPOIECY.
B cBo10 uepry, BOHH HE 3a0€3MEeUyIOTh MOBHICTIO CBOEYACHE pearyBaHHs;
Ha pI3HOMaHiTHI BUPOOHHMYI CHUTyalil, 110 MOXYTh OyTH NOB’si3aHi i3
3MIHIOBaHHSIM SIKICHMX XapaKTEPUCTUK CHPOBHHHU, 3HAUYHUM pIiBHEM He-
BU3HAYECHOCTI MPOIIECY BUPOLILYBAHHSI.

BukopucraHHs IHTEIEKTyaJIbHOI CHCTEMH JO3BOJSE OTPUMYBATH HOBI
3HAHHS, BUSBILITH MPUIHMHHO-HACHIIKOBI 3B’S3KH MiX (PakTOpaMu, IO
JUIOTh Ha O0’€KT YIpaBIiHHSA, TPU I[OMY HE MOTPEOYIOUYM TOYHHMX 3HAHBb
Ipo MaTeMaTudHy Mojenb. sl NpeicTaBlieHHS 3HaHb MPOLECY BHPO-
IIyBaHHS JIPKIKIB BHKOPUCTOBYIOTh HEUITKY JIOTIKY, SIKa HA OCHOBI CTBO-
PEHHUX HEYITKHX JIOTIKO-JMIHTBICTUYHUX 3MIHHUX JO3BOJIIE PO3POOIATH
METO/IH 1 AITOPUTMHU MOJIEITIOBAHHSI CKJIaJTHUM TE€XHOJIOTIYHUM IPOLIECOM B
YMOBaxX HEBHM3HAYCHOCTI 1 HEMOBHOI iH(opMmarii. Bukopucranus HeHpoH-
HOI Mepexi J03BOJISE TMEPETBOPUTH MOTPIOHY HaM iH(pOpMaIio HeoO-
X1THUM YMHOM Ta CHHTE3yBAaTH IHTEJIEKTyallbHy CUCTEMY YIPaBIIiHHS MPO-
[[ECOM BHPOITYBAaHHS IPIXIKIB [2].

IIpu cTBOpeHi iHTENEeKTyalbHOI CHCTEMH YIPABIIHHA ITEPiOTMIHIM
MPOLIECOM BHUPOLIYBaHHS XJIIOONEKapChbKUX APDKIPKIB, BHHUKAE HE00-
X1THICTD imeHTH(]iKaMii 00’ €KTa MUIIXOM HEUiTKOI anpoKCHMAIlil Ha OCHOBI
BUKOPHCTAHHSI aniapaTy HeHWpo-HEUiTKIX MEPEeX.
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[IpeacraBuMO 3aJ]€XKHICTh 3MIHU MPUPOCTY GiOMacH IIOTOJMHU Bij BH-
tpatu Mensicu Gy, amiadnoi Boau G, Ta opTodocdoproi kucaotu Qg
y Buriazi (1), OCKiIbKY BOHH 3a0€3MeUyIOTh KUBICHHS JPiIKIB [3]:

Bpr = f(GM‘Ga.e.‘Qoqu.K.) @)

Jnst moOynoBH Helpo-HEewiTKOT Mepeski Mpolecy BUPOLIYBaHHS Jpixk-
JDKIB BUKOPHCTOBYETBHCSI BHYTPIIIHS IifcucTeMa cepenosuina Matlab —
mijicuctemMa po3poOku Heiipo — HeuiTkux cTpyktyp ANFIS. Lle anantisna
Mepeka HEYiTKOro BHCHOBKY IO Ma€ OJMH BUXiJ Ta KiIbKa BXOJIB, sKa
JI03BOJISIE aBTOMATUYHO CUHTE3yBaTH 3 €KCIIEPUMEHTAJIbHUX JTAaHUX HEHpO-
HEYiTKy MEpexKy, Bi3yali3yBaTH ii CTPYKTYpY, 3a HEOOXITHOCTI BHOCHUTH
3MiHHK Yy i mapaMeTpu, BUKOHYBaTH Ii HaBYAHHS, PU SKOMY BiIXWICHHS
MDK pe3yJIbTaTaMH HEYITKOTO MOJIEJIIOBaHHS i eKCIIEpUMEHTAIBHUX JaHUX
MiHIMalbHe.

Ha ocHOBI craTncTHYHUX BHOIPOK EKCTIEPUMEHTAIBHMAX NaHUX MOAadi
BiJINIOBITHUX KOMITOHEHTIB Ta MPHUPOCTY APLKIKIB, TCHEPYEMO CTPYKTYPY
HEHpO-HEeUiTKOT Mepexi, ska BiamoBinHo a0 (1) Mae TpH BXOAM Ta OIUH
BUXiJ 1 MOKa3aHa Ha puc. 1. 3reHepoBaHa CTPYKTypa Ma€ TPUKYTHI (QYHKIIT
HaJIeKHOCTI JJIs BXIIHMX MapaMeTpiB, KOXKHA 3 SIKUX MPEICTaBIeHa TPhOMa
JIHTBICTUYHUM TEPMaMH.

B Actfis Model Structiure, R T L B ]

input Inputmr g supuimT aupat

Logicsl Operetiona
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Puc. 1. CtpykTypa Heiipo-HediTKOI Mepe:xi
npoliecy BUPOLYBaHHS APiMKIKIB
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Hauanns HeitpoH-HeuiTkoi Mepexi (HHM) 3nilicHioBasiocst Ha OCHOBI
riOpuaHOTO METOAYy, IO TMOENHYE B cOOl METOJ 3BOPOTHOTO IOLIMPEHHS
MOXMOKK 3 METOJJOM HaMeHINX KBajapariB Ta Mae 100 nuKiIiB HaBYAHHS,
BCTAHOBJICHE 3HAUCHHS IMOXWOKHM HABYaHHS PiBHE HYJIO. AHaJi3 aJeKBat-
HocTi modynoanoi HHM mpornecy BHpoIyBaHHS APIKIDKIB 3MIHCHIOETHCS
3a TOTIOMOTOI0 MepeTIsiAy MPaBIII BiIIOBITHOI CHCTEMH HEUITKOTO BHBOIY
(puc. 2).

VY BiKHI meperyisigy mpaBHil MOKa3yeThCs, SK (opMa MEBHUX (DYHKITIH
HaJIe)KHOCTEH BXITHHUX IapaMmeTpiB BHTPATH MeJSICH, amMiadyHOl BOAM Ta
opToOoCHOpHOi KHCIOTH BIUIMBAE HA 3arajbHUN pe3yJbTaT INPHPOCTY
biomacu mporiecy.
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Puc. 2. I'padiunnii inTepdeiic npaBuJi 3reHepoBaHOl CHCTEMHU
HEYiTKOro BUBOY

OTKe, BUKOPUCTAHHS CyJYaCHUX METOMIB YHPaBIIiHHS J03BOJMIO CTBO-
PHUTH JIOTIKO-JIIHTBICTUYHY MOJENH MPOIECY BHPOIUTYBaHHS XTi0OMeKapCh-
Kux apikmkiB. [ToOymoBaHa Helpo-HEUiTKa MEpeka ToTIoMarac BCTAHOBH-
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TH OCHOBHI 3aJIS)KHOCTI MXK BXIJJHUMH Ta BHXIJHUM MapaMeTpaMH HpoIie-
Cy BHPOIIYBaHHS Ta MalOYU CKCIICPUMEHTAIIBHY CTATUCTUKY IUKITY POOOTH
armapaTta MOXKHAa Ha OCHOBI OTpPHMaHOi 0a3u 3HaHb GopMyBaTH 0a3y 3HAHb
IHTETIeKTYaIbHOI CHCTEMH YIIPaBIIiHHA.
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