Intelligent IT and robotics in the field of security and defense

DOI:10.33099/2311-7249/2019-36-3-123-126
YOK: 519.81

.e 1
Oﬂekcaudp IOPZMOGM‘! 11 €PMAKOB (0okmop mexniunux nayx, npogecop)
Hamanin Oﬂekcanbpiena KOpOJlIOK (Kanouoam mexHiuHux HAyK)
. . .o 2
Coghia Onekcanopiena Macniitoea

1 . . . . . . . .
Hauionanovnuit ynieepcumem oooponu Ykpainu imeni Isana Yepuaxoecvkozo, Kuis, Ykpaina

2 . . . o . . . . .
Xapxkiscokuii nayionanvuuii ynieepcumem Ilosimpanux Cun im. 1. Koscedyoa, Xapkie, Ykpaina

noxig Wwoao ABTOMATU3ALIN MPOLIECIB OLIIHKWM NOBITPSAHOIO
NMPOTUBHUKA HA NMYHKTAX YINMPABIIHHA NOBITPAHUX CUN 3CY

Y cmammi 3anpononosanuii  nioxio w000 B0OCKOHANEHHA CHEYianbHO2O MAMEMAMUYHO2O |
npoepamnozo 3abezneuenns ACY ona eupiwiennsa 3a0aui po3ni3HA6ANHS 3aMUCTY NOBIMPAHO20 NPOMUBHUKA HA
OCHOBI HOBUX [HQOPMAYIUHUX MEXHON02IU CMBOpeHHsl Mma GuKopucmanHs 6a3 3nanv. Pozensioaembcs npoyec
PO3NI3HABAHHA 3aMUCTY Oitli NOGIMPAHO20 NPOMUSHUKA 8 AKOCHI C1ab0 CMpYKMyposanoi 3adadi, sika cmoimo
nepeo ocobo, Wo nputimae piulenns, 8 Xo0i nidcomosku ma eedenni ootosux dit. OOTPyHmMoBano O piuleHs
cnabo cmpykmyposanoi 3a0aui 8UKOPUCMAHHS MEOPii HeYimKUX MHOJCUH, WO O0360JAE PO38 A3AMU 3d0auy
PO3NI3HABAHHA 3AMUCTY OIll NOBIMPSAHO20 NPOMUSHUKA Y CKIAODI cucmemMu RiIOMPUMKU nputinamms piwienus. B
akocmi  ©6a3060i Moldeni npeocmasnieMHs 3HAHbL NPOYecié PO3NIZHABAHHA 8apianmie Oill NoBIMpPAHO20
NPOMUBHUKA 8 YMOBAX HEBUSHAYEHOCMI 0OTPYHMOBAHA HEUIMKA MHOJCUHA muny 2 i 3acHO8aHA HA Hill HewimKa
JI02TYHA cucmema, wo 0036018€ hOpMAnizyeamu 3a60aHHs, SKI He nI00armucs cysopoi hopmanizayii i maromes
JI02iKO-aHanimuyHull xapaxmep. Bukopucmanna KozHIMueHUX memooie npu cmeopenui 6a3 3naHb 3abe3neuyc
MOJCTIUBICME 3ac0bam agmomamu3ayii Wooo pienHs 3a0ayi OYIiHKU NOGIMPAHO20 NPOMUBHUKA 6 YIIOMY, |
30Kpema 3a0ayi po3Ni3HAanHsA eapianmie 1oz2o Oill, AKA 00OMeINCYEMbCA 6 OCHOBHOMY MEXHIYHUMU

xapakmepucmukamu 00YUCTIOBANIHUX 30C00I8.

Knrwouosi cnoea: posniznaganHs 3amMuciy NOGIMPSHO20 NPOMUBHUKA, HEHIMKA MHOdMCUHA muny 2,
HeuimKa 102i4Ha cucmema, cucmema RiOMpUMKU NPUUHAMMSL PilueHHsL.

Beryn

IMocranoBka mpodjemMu. AHAI3 JOKAIBHUX
BIfiCPKOBHX KOH()IIKTiB OCTaHHBOTO JECATHIITTS
MBAJIATOrO 1 TMOYATKYy MBAIIATh TIEPIIOTO CTOINITh
JO3BOJISIE  3pOOWTH BHCHOBOK, IO BIOCKOHAJICHHS
cucremMu mpotunoBiTpsiHoi ob6oporu (I1T10) Ykpainu
€ B JaHUH 4Yac OJHIEI0 3 BaX/IMBUX 3aBIaHb
BiliCEKOBOTO OymiBHUNTBA. B X0mi BemeHHs OOHOBHX
i ONHIEI0 3 BHpIMIATEHUX YMOB OpraHizamii Ta
yemimmHoro nposeneHHst [1TIO 06’€exTiB, CBOiX BIHCHK
€ oOIpyHTOBaHE i CBO€YACHE NPUIHSATTSA pilIeHh Ha
3aCTOCYBaHHS CHIJI 1 3aCO0IB 3a pe3yabTaTaMU OIliHKH
noBiTpsiHoro nportusHuka (I1IT). Ilpm mpomy B Xomi
BeleHHs OOMOBHMX [iii OCHOBHHMM 3MICTOM OIIHKH
NMPOTHBHUKA € aHali3 JaHWX [pO TOBITPIHY
00CTaHOBKY, 11O HAAXOATH 3 BHUIICCTOSIIOTO ITYHKTY
ynpasninasa (I1Y), Bin mimrernux i B3a€MOIIIOUMX
BIMCBK, 3iCTaBIICHHS IUX JaHUX 3 paHilIe 3p0OJICHUMHU
MIPOTHO3aMH i TIepe10aueHHS 3MiH B 0OCTAHOBIII.

IIpomec ominkm 1 posmizHaBanHs 11 B X0mi
BeJICHHsI OOMOBUX Hif MOXKHa YMOBHO PO3IUINTH Ha
OIIHKY TMPOTHBHHUKA Ha MIACTyMax A0 00 €KTiB, IO
O00OpOHSIOTHCS, OIIHKY MPOTHBHUKA, IIIOYOTO B
MeXax BiOIOBITANFHOCTI TiAMOPSAKOBAHUX CHI 1
3acobiB asiamii i 11O, i OmiHKY MPOTHMBHUKA ITiCIS
BiIOWTTS ymapiB abo B MPOMIXKKAX MK HHUMHU.
OcHoBHuM mTaHHsAM omiaku [II1 Ha migcTymax mo
00’€KTiB, MO OOOPOHSIOTECS, € PO3IMi3HABAHHS
BapiaHTy Hill MPOTUBHIKA. BaXXJIMBiCTh JOCTOBIPHOTO
i omepaTWBHOTO pO3Mi3HaBaHHSA BapiaHTiB mii [II1

BHU3HAYAETHCSI THM, IO DPE3yIbTaT PO3Ii3HABAHHI €
OCHOBOIO [UIS TPUUHATTA PIMIEHHS O0CO000[0, IO
npuitmae pimenas (OIIP), Ha BBemeHHA TOTO UM
IHITIOTO BapiaHTy il CBOiX BIHCHK.

Y Tolt xe wdac, 3pocralya JUHAMIYHICTH 1
IIBUIKOIDTMHHICTE OOHOBMX [ifl, BHUCOKWH CTYIIiHb
HEBU3HAYEHOCTI O0OCTAaHOBKH, XKOPCTKI YacOBI paMKH
posmizHaBaHHS BapiaHTiB aid IIII i HeoOXimgHiCTh
aHami3y i BpaXyBaHHSA BEIUKOI KiJIBKOCTI Pi3HOPIIHMX
YHHHUKIB CBig4aTh MPO HEOOXIMHICTH ITiBUIICHHSI
piBHA aBTOMAaTH3amii TPOIECY BHUPIMICHHS 3a/1ad
PO3TIISTHYTOTO KJIacy.

Amnanis CHEIIaIBLHOTO MaTEMAaTHYHOTO 1
MIPOTPaMHOTO 3a0e3MeUeHHSI SIK ICHYIOUHX KOMIUIEKCIB
3aco0iB aBTomaTm3amii (K3A) KII IloBitpsanx Cun
(ITC)  nmos3Bomsie  CTBEPIKYBaTH, IO IPOLECH
posmizHaBaHHS BapiaHTiB naiii [1I1 aBToMaTm3OBaHI
HEJIOCTATHBO.

B xoni HaHeceHHS ymapy 3 TOBITpS, IPOTHBHHUK
HaMaraeTbcsl JOCATHYTH NMEBHOI METU. METOol Moxke
OyTM 3MiHAa TOJITHYHOTO CIPSAMYBAHHSA BIATN B
KpaiHi-00’€xTi ynapy, HOpYIIeHHS ii TepUTOpiaJIbHOTrO
CYBEpCHITETYy, peami3allisi eKOHOMIYHMX IHTEepeciB
Tommo. MeTa BU3HAYA€THCS OpPraHaMH JEP>KaBHOTO Ta
BIfICPKOBOTO yTIPaBIiHHSA TPOTHBHUKA Ha eTami
dopMyBaHHS 3aMHUCIy oIepamii i, BiJIOBIIHO,
SABISIETBCS ~ BH3HAYEHOIO JIsI  TNPOTMBHMKA  Ta
HEBU3HAYEHOIO JJISI CTOPOHH, MO SKill 3aBIA€THCS
ymap. Ockiapku MeTa omeparttii (0oroBux niif) 6arato
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IHTenekTyanbHi IT Ta po6oToTexHika y cepi 6e3neku Ta 060poHU

B YoMy Oyme BusHauatu QopMu 1 3acodm
3aCTOCYBAaHHS BIHCHK IPOTHBHHKA Ta 00’€KTH iOro
yrapy, po3mi3HaBaHHs ILi€l METH SKOMOTa paHile €
BaXXTUBHUM 3aBJaHHAM Uil opraHiB ynpasiinas [1T10
nepkaBu.  lle  m03BONMMTE  3MEHIIMTH  PiBEHb
HEBM3HAYEHOCTI BiIHOCHO BapiaHTa 3amwuciy aii 111,
Ta JacTh MOXKJIMBICTh BHOpATH paliOHAIBHUN BapiaHT
Ziit cBOIX BIMCBHK (CHII) IIOZ0 MPUKPHTTS BiA yAapiB 3
TOBITPSL THUX OO’€KTIB, MO SIKUM Oyne HAHOCHUTHCH
ynap, ¥ CBOEYACHO BH3HAYMTH (YTOYHWTH) 3aBJaHHS
I ITOPSIKOBAaHUM BilICEKaM.

AHaji3 ocTraHHIX HoCTaimKeHb i myOsikamiii.
Po3pobui  Ta  BUKOPHCTAaHHIO  IHTENEKTyaJIbHHX
iHpOpPMAIIfHUX  TEXHOJOTIH Ui  aBTOMAaTHU3aIlil
MIPOIIECIB YTIPABIIiHHSA Ta CTBOPCHHS BiAmoBimHUX B3
MIPUCBSYCHUHN imui psn poOit [1-4]. OmHak muTaHHSA
pO3poOKM 1 BHMKOpPHCTAaHHS MeToHiB (opmamizamii,
KOHCONiamii 3HaHb  MPOLECIB  PO3Mi3HABAHHSI
BapianTiB i IIIl B yMoBax HEBH3HAYEHOCTI €
HEJIOCTATHBO JJOCHIPKCHUMH.

TakuM YmHOM, mpoOiieMa TMoJsrae y TMOLIYKY
METONiB po3mi3HaBaHHA 3amucay min I, y
3HAXOIPKCHHI JIOTIYHHX 3aKOHOMIpHOCTEH MisITBHOCTI
OpraHiB YNpaBJiHHA, $Ki JO3BOJSITH PO3MI3HATH
00‘€KTH ymapy, a 3 HUX 3HAWTH MOJMJIMBI BapiaHTH
iepapxii mime# niit IIII, ski pO3KpHBAIOTH HOro
3aMUCEII.

MeTo10 CTATTi € yZOCKOHAJCHHS IMiJXOIIB LIONO
BH3HAYCHHS  3aKOHOMIPHOCTEH, IO  3B‘SA3YIOThH
CYKYITHICTh PO3Mi3HAHMNX 00‘EKTIB MOBITPSHOTO yaapy
3 iepapXIYHUMU [UIMA onepamii (0oioBux miit), sKi
Ha INACTaBi  aHaNi3y  pPO3BIMYBaNBbHUX  JTAHUX
po3kputoTh 3amucen aii 11

Bukian ocHOBHOro Martepiany

AOCJTiIZKeHHSI

PosmiznaBanas 3amwmeny gmit I € HaiOimbImm
CKJIQJHOIO Ta C1a00 CTPYKTYPOBaHOIO 3ajayero, siKa
croite mepen OIIP B Xomi migroToBKHM Ta BeEACHHI
OotioBux miit. Ha TemepimmHii dac i pilieHHs JICKUTH
B IUIOIIMHI eMITipUIHIX 3HAHb JIOAWHH, IO Ha OCHOBI
oTpuMaHOi pi3HOpiAHOI iHpoOpMamii 1 BIACHOTO
JIOCBiTy Ta IHTENEKTY, BUKPHUBA€E 3aMHUCEN HOTo ii.
OpHak, PO3BUTOK METOMIB INTYYHOTO IHTEIEKTY UIA
pimeHHs cmabo CTPYKTYpOBaHHMX 3a7ad, a TaKOoX
BHUKOPHUCTAHHS TEOpii HEUITKNX MHOXXHH JO3BOIHIO
peanizyBaTu 3amady po3mizHaBaHHS 3amuciy miid I111
Yy CKJali CHCTEMH MiITPUMKN TPHUAHATTA PIilICHHS
(CIIIIP).

[To6GynoBa MOBITPSHOTO YrpyIyBaHHS MPOTHBHUKA
3IACHIOETHCS Y BIIIOBITHOCTI 3 BiJOMIMH 3aKOHAMU
30poitHOT 6OpOTHOM, BUXOASIYIU 3 00pAHOI METH yIapy
Ta TMOPSAAKY IOCATHeHHS naHoi mern. Came ToMy
PO3Mi3HABaHHS METH [iii 3aC001B MOBITPSHOTO HATIATY
(3IIH) mnpoTwBHWKAa 3BOAWTHCS JO BH3HAYCHHS
MOPSIIKY WOTO MHii, BUXOIIYH 3 Biomoi iH(opmamii,
sIKa MOXKe OYTH OTpHIMaHa Pi3HUMHU 3ac00aMHU 3 Pi3HUX
mxepen. s OIIP BaxmBo, mobd ms iHGOpMaIis
Oyma 3amaHOro piBHSA IOCTOBIPHOCTI, ane Ie He
3aBXKIA MOYKJIMBO 3a0€3IIEUNTH.

[lpuiiHATTS  pilIeHHS IIOAO  PO3Mi3HABaHHI
samucny nid Il BigHOCHWTBCS mO Kiacy 3amad

NPUAHATTA PpIOICHHA B YMOBaX MPHUPOIHOI i
MOBEIIHKOBOT HEBU3HAYEHOCTI. [Ipuponna
HEBU3HAUYCHICTh Tmependadae aHami3 MO, sSKi He
HOCSATh MacOBOTO XapakTepy, TOMY He MOXYTb OyTH
OMHCaHVMH IMOBIpHICHIMH 3aKOHAMH, & CHTYAIlil, [0
PO3TISIIAIOTHCS TP MiATOTOBII ¥ MPUHHSTTI pillIeHb,
SIK TIPaBUJIO, € YHIKaTbHUMU. Taki curyartlii, sBHIIIa Ta
momii HEoOXigHO BpPaxOBYBaTH NPHU  MPUUHATTI
piIIeHHs, TOMY IO 3aCTOCYBaHHS IeTepMiHOBAaHUX
METOMIB Teopii MOCTIIKEHHS OIlepamid Moxe
NPUBECTHU JI0 3HAYHHUX MOMMUIIOK.

Takum 9mHOM, TIpH  Opramizamii mporecy
VIOpaBIiHHA BUHHUKA€E MPOTHUPIYUS MiXK HEOOXiIHICTIO
00pobku iHpoOpMarii 3 HeCTOXaCTUIHOIO (TIPUPOAHOIO
i TIOBENiHKOBOIO) HEBH3HAUEHICTIO Ta BIACYTHICTIO
e(eKTUBHUX METOJIB 11 00poOKH st 3a0e3nedeHHs
MPUAHSTTS PIlIeHb, 10 CIPSIMOBAHI Ha pallioHaJbHE
BUKOHAHHS IIOCTaBJcHUX OoroBux 3amad. OTxe, B
mporecax MiATOTOBKH M MPUHHSATTS pillleHh BUHUKAE
3ama4a — pPO3POOJICHHS METOAWKHA PO3IMi3HABAHHS
samucny i [II1 3 3actocyBammsim CIIIIP, ska
JIO3BOJIUTH TPUAMATH PalliOHANBHI 32 e(eKTUBHICTIO
0oifoBHX [iif pillIeHHS 3 BpaxyBaHHSAM 1CHYIOYHX
pecypcHUX 0OMEXeHb Ha BEICHHS OOMOBHX iH.

lle npu3BOOMTH A0 TOro, LIO PO3Mi3HABAHHA
3MIHCHIOETbCS a00 TINBKM Ha OCHOBI CyO’€KTUBHHX
ouiHok OITP abo 3 BHUKOPHCTaHHSM pE3YJbTaTiB
PO3B'sI3aHHS OKpeMuX i1H(opMaliiHO-pO3paXyHKOBHX
3aBlaHb, M0 HE [JO3BOJAIOTE B IOBHOMY 00cCs3i
BpaxyBaTh CKIAIHICTh  JUHAMIYHOI  MOBITPSHOL
ob0ctanoBku. [Ipym mpoMy pe3yabTaTH aHAJIITHYHOL
poOOTH BIAMOBIJHUX OpPraHiB yIpPaBIiHHSI Ha eTar
IUlaHyBaHHsl OoioBuX [iif B amroputmax K3A He
BPaxoOBYIOTbCs. 3a0e3neueHHsT HEeOOXiTHOro piBHS
aBTOMAaTH3allii MpoIeciB PO3Mi3HABaHHS BapiaHTIB il
MIT yrpynHeHo 1 TuMm, mo B Xomi OoioBoi pobotu
OITP BUKOPUCTOBYIOTH B OCHOBHOMY BJIaCHI 3HaHHS 1
JOCBi, siKi  Baxkko (opmanizyoTbes. OnHuM 3
MEepPCIIEKTUBHUX HAIMpPSMKIB aBTOMATH3allii MPOLECiB
BUpPOOJICHHST PillIeHb € BJOCKOHAJICHHS CIELialbHOrO
MaTeMaTUYHOro 1 mporpamHoro 3abesneuenHss ACY
Ha OCHOBI HOBUX iHQopMamiiHuX TexHouorii. o

TAKMX TEXHOJOTIA Hajgexarh 1 IHTEJIeKTyalbHI
iHpOpMaIliiHi TEXHOJIOT1{ CTBOpPEHHS Ta
Bukopuctanns 0a3 3HaHb (b3) K3A [5-7]. B3 K3A
SBISIFOTh  COOOK0  CYKYIHICTh  IpaBuil,  (hakKTiB,

MeXaHi3MiB BHUBEJCHHS 1 NpPOrpaMHUX 3aco0iB, IO
OIMUCYE JIESIKY TPEAMETHY 00JacTh 1 MpHU3HAYEH] s
MOJAaHHS HAKONWYCHHWX B Hii 3HaHb [7]. OmHuMm 3
HAMOIIBII CKIAJHUX 1 OCHOBOIIOJIOKHMX €TalliB
TexHonorii crBopeHHs b3 e eram Qopmamizamii i
KOHCOJIi1allii 3HaHb B 33/IaHill TIpeIMETHil 00nacTi.
BukopucTaHHs ~ KOTHITMBHHX  METOMAIB  TIpH
crBopenHi b3 K3A 3ale3neuye Taki MOXIJIHMBOCTI
3aco0iB aBTOMAaTHU3allii, 3aBJISIKH SIKUM PIIICHHS 3a1a4
ouinku [1I1 B minomy, i 30kpema 3aja4 po3Mi3HABaHHS
BapiaHTiB #oro i, OOMEKYETbCI B OCHOBHOMY
TEXHIYHUMH  XapaKTEePUCTHKAMHU  OOYHCIIOBAIBHUX
3aco0iB. CreljialibHe MareMaTH4YHE 1 MPOrpaMHe
3abesneueHHss B K3A 3 BukopucranHsMm b3
BIJIPI3HSIETHCS BHCOKMM CTYIIEHEM aJIallTUBHOCTI JI0
30BHILIIHIX yMOB, 3JaTHICTIO JIO CaMOHaBYaHHS,
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peamizamii  QyHKOIH camoopraHizamii = CKJIQIHUX
cHCTeM, 10  JIO3BOJISIE  PO3MIMPHUTH  KOJIO,
aBTOMAaTHU30BaHO PO3B’s3yBaHMX, 3aBAaHb IIPU OIUHII
MI1. ®yakmii OIIP B Takux cucremMax MOJATAIOTH B
¢dopmaurizarii i BBeZieHHI B b3 K3A excrniepTHUX 3HaHb
Ha erami migroroBkn K3A 1o ¢yHKmioHyBaHHS, a
TaKkoX y (OPMYJIIOBaHHI JUPEKTUB 1 HOPM CHCTEMH,
II0 PETJIAMEHTYIOTH ii TIOBE/IIHKY.

IIpomec cTBOpeHHsT B3 TOBHICTIO BHU3HAYAETHCA
0o0paHMM METOIOM TpENCTaBICHHS 3HaHb, TOOTO
CYKYIIHICTIO METOJIB 1 3aco0iB OMKCY, PO3MIIIEHHS,
30epiranas 1 Momudikamii 3HaHE [7]. Meron
NIPE/ICTABIICHHS 3HAaHb SBISIE COOOI0 CYKYIHICTb
B3a€MO3ANICKHUX  CIIOCO0IB  (POPMATBHOTO  OIHCY
3HaHb 1  MAaHINYTIOBaHHS  IIMMH  ONHCaMH.
Po3pi3HAIOTE 1BI TpymM METOMIB MpENCTaBICHHS
3HaHb: JIEKJIApaTUBHI 1 TPOLEAYPHI.

B OCHOBI KOTHITUBHHUX METO/IIB,
BUKOPDHCTOBYBAaHHMX JUIsI aBTOMATW3allil 3aBIaHb
YIpaBIIiHHSA, BUKOPHCTOBYIOTHCSA BiINOBiAHI MoOJemi
TOZIaHHs 3HaHb. Mopenb MpeACTaBlIeHHS 3HAHb — 1€
CYKYIIHICTH IIPAaBWJI TTOJAHHS, OMKCY Ta MOPOKCHHS
3HaHb B b3. Mozeni momaHHs 3HaHb IIATHCS HA IBa
TUOM: JIOTiYHI Ta eBpucthyHi. Jloriuni Momeni
JIO3BOJISTIOTH  YSIBUTH 3HAHHS IPO 3aBJAHHS JIOTIKO-
AQHAJITHYHOTO, PO3PAXYHKOBOIO 1  IIOIIYKOBOTO
xapakrepy. OmHaK psi iCTOTHHUX HEIOMIKIB (HEMae
CyBOpOI TponeAypH Hiadopy akcioM Ui opraHizarii
JIOTIYHOTO BHCHOBKY, HE 3aBXKAM € MOXKIHUBICTh
OTPUMAaHHS  pe3yabTaTy  pIlICHHSA;  HASABHICTh
HEBU3HAYCHOCTI BHXiAHOI iH(OpMaIii He HO3BOJIIE
OpraHi3yBaTH JOTi9HUI BHCHOBOK Ha
(hopMalizoBaHNX CTPYKTypaxX 3HaHb) OOMEXYIOTh iX
3aCTOCYBAaHHS /U TIPEICTaBJICHHS MPOLECY OLIHKH
niit I1I1. EBpuctudani Mozerni (MepexeBi, ppeiiMoBHX i
MPOAYKIifHI) MaroTh OUNBIN Pi3HOMAHITHUI Habip
3aco0iB, MmO TMepenaroTh crenudidai 0coOIMBOCTI
MPeMETHOI O0NIacTi, aje TaKOoXK HE I03BOJSIIOTH
BpaxXxOBYBaTH HEBHU3HAYCHICTh (HEWITKICTh) BUXITHHUX
JIAHUX.

OcraHHiM  4YacoM  OINBIIOrO  MPAKTHIHOTO
3aCTOCYBAaHHSI 3HAXO[ITh MOJENi IOJAaHHS 3HaHb,
3aCHOBaHI Ha HEYITKMX MHOXKMHAX 1 HEYITKOI JIOTIKH
[4,5]. Heuitki MHOXHMHH 1 HEYITKa JIOTiKa
BUKOPUCTOBYIOTbCA Ui (opMamizamii 3amad, sKi
YHHATH CHPOTHUB CyBOpOi ¢opmarizarlii, mo MaroTh
JIOTIKO-aHANITHYHUNA XapaKTep, a B SKOCTI BXIiJHUX
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a00 BHUXITHAX TaHWX MAarOTh HEBH3HA4YCHI (HEUiTKi)
nani [5].

B gammit wac, B pamMkKax JOCIiKEHHS
MaTEeMaTUYHOTO amapary HEYITKUX MHOXHH Ta
HEJITKOI JIOTiKH, OJHUM 3 HaWOUIBIN aKTyalbHHUX €
MTUTaHHS, TI0B’s3aHi 3 BUBUSHHSM PI3HUX y3arajibHEHb

HEJITKMX  MHOXHWH, sKi  3a0e3meuyBamu 0O
dopmamizamito  OIIBIIOI  KITBKOCTI  JOZATKOBHX
CTYIICHIiB ~ HEBH3HAYCHOCTI B  TOPIBHSIHHI 3

KIACHYHUMH HEYITKUMH MHOXHWHAMHU  (HEUITKUMHU
MHOXmHamMu Ttumy 1 (HMTI1)). 3a ocranHe
JECSITWIITTS TMOAANBIINA PO3BUTOK B JaHiN oOmacti
OTpHMaNH TEPII 32 BCE HEUITKI MHOXWHU THILY 2
(HMT?2). TakuMm YuHOM, B SKOCTI 0a30BOi Mojmeii
MPEACTAaBICHHSA 3HAHb TIPOIECIB  PO3Mi3HABAHHSI
BapianTiB miii IIII B ymoBaXx HEBH3HAYCHOCTI
Bm3HaurMo HMT?2 i 3acHOBaHi Ha HUX HEUiTKi JOTiYHI
cucremu (HJIC) inTepBanbroro Tumy 2 (HJIC 1T2).

BuCHOBKM i IEPCHEKTUBH MOJAJIbIINX

AOCJIi/I’KEeHb

TakuM 4MHOM, OJHUM 3 OCHOBHHX €TaIliB OLIHKH
IIIT B xomi BemeHHS OOHOBUX il € PO3Ii3HABAHHSI
BapiaHTiB Horo aii mpm  BiEOWTTI  ynmapis.
HeBusnauenictb i IMHAMIYHICTD MOBITPSTHOT
00CTaHOBKH, THMYAaCOBI OOMEXKEHHsS, 3HA4YHi 00CSTH
iHpopmamii, mo xapakrepmsytots naii IIII, sxi He
3aJaHi YIiTKO 1 € CYNEpPEewIMBHMH, 3yMOBIIOIOTh
3pOCTaHHS BHMOT JI0O piBHA OOIPYHTOBAaHOCTI Ta
OTIepaTHBHOCTI po3mizHaBaHHS BapianTiB aiit I1I1 Ha
I[TY Tositpsanx Cun. OpauM 3 HampsAMKIB
BUKOHaHHS BHMOI € AaBTOMAaTH3alis IIPOIECIB
posmizHaBaHHS. Ilpm  mBOMYy — IIEpCIEKTHBHHAM
HanpsSMKOM  IIBUINCHHS PIBHA  aBTOMAaTH3aIii
OTIEpaTHBHOCTI Ta JOCTOBIPHOCTI pO3Ii3HaBaHHA €
BUKOPDHCTAaHHS  IHTENEKTyalbHUX  iH(OpMamiiHuX
TexHonoriii. Ha panmit MOMEHT BiiCyTHI MeToau
¢dopMamizanii 3HaHP B JOCII/UKYBaHIH MpeIMETHIH
obrnacrTi, 10, B CBOIO Yepry, BU3HAYa€ HEOOXiTHICTH
BJOCKOHAJICHHSI TEeXHOJIOTii, ska 3abe3meumnia O
BHUKOHAHHS BIMOT OO0 3ac00iB (hopmaltizaiii 3HaHb,
3aco0iB mporpamuoi peanizarii b3.

B sxocti Mozmeni mpencTaBlIeHHS 3HAHB MPOIECIB
posmizHaBaHHS BapianTiB  mii  IIII B ymoBax
HeBU3HaUYeHOCTI Bu3HavueHi HMT?2 i 3acHOBaHiI Ha HUX
HJIC IT2, mo no3BomstioTs (opmainizyBaTH 3aBAaHHS,
o0 HE MJIATECS CyBOpoi (opmamizamii i MarmTh
JIOTiKO-aHAJITHYHUI XapaKTep.

5. Kopomoxk H.O. Kopoasos P.B, Kopmens O.A.
Iponenypa popmanizamii JaHNX, SKi BAKOPACTOBYIOTCS IIPU
OIMKCI TIPOIIECY YNPABIIHHSA PYXOM TOBITPSHHUX OO0’ €KTiB.
36ipnux nayxosux npays XHYIIC. 2017. Ne 4(53). C.103-106.
6. Kamincobkuii B.B., Twpin B.B., Kamincokuii B.B.,
Kopmieus O.A., Kopomoxk H.O. Amnami3z 3acrocyBaHHS
OC3IJIOTHUX JITATBHUX alapaTiB B CydacHUX 30poiHMX
koHmikrax Ta ATO ma Cxonmi Ykpainu. Hayka i o6opoua.
2017. Ne 3(4). C4-8. 7. Cyooorun C.A., Oneitnuk A.A.,
I'opman E.A. UnTemnekryanbHble  MH(POPMAIMOHHBIC
TEXHOJIOTHU TPOCKTHPOBAHMS aBTOMATHU3HPOBAHHBIX CHCTEM
JIMaTHOCTHPOBAHUS M PACIIO3HABAHUS 00pa30B: MOHOrpadis.
Xapsros: OO0 «Komnanus Cvut». 2016. 317 c.
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IHTenekTyanbHi IT Ta po6oToTexHika y cepi 6e3neku Ta 060poHU

noaxon no ABTOMATU3ALIMU NMPOLIECCOB OLIEHKX BO3AYLLUHOIO NPOTUBHUKA HA
NYHKTAX YNPABJNIEHUA BO34YLUHbLIX CUIT BCY

AJleKCtlHOP IOpbeeu y HepM}lKOK (0oKmop mexnuuecKkux HayK, npogeccop) !
Hamanoa A./léKCﬂHOpOGHa I(opomok (Kanouoam mexuuuecKux HayK)
2
Cogusa Anexcanoposena Macnuesa

1 o
Havyuonanvuutii ynueepcumem oooponst Yxkpaunot umenu Heana Yepnaxoseckozo, Kues, Yxkpauna
2 o .
Xapovkoeckuit nayuonanvhwtil ynueepcumem Bozdywinvix Cun umenu U.Kooxcedyoa, Xapvkos, Ykpauna

B cmamve npeonoosicenuvii nooxo0 no coeepueHcmeos8aHuio CReyuarbHo20 MAamemMamuyecKozo u
npoepammnozo obecnevennss ACY ons pewtenust 3a0ayu pacno3Ha8aHus 3amvlciid 6030YUHO20 NPOMUBHUKA HA
OCHOBE HOBbIX UH-(OPMAYUOHHBIX MEXHONO02UL CO30aHUS U UCNONb306anus 0a3 3Hanul. Paccmampueaemcs
npoyecc pacno3Ha8aHUs 3amblcia OeUcmeull 6030YUHO20 NPOMUSHUKA 8 Kadecmee ciabo CmpyKmypupo8antoll
3a0auu, KOmopas Cmoum nepeo JUYOM, NPUHUMAIOWUM peuleHue, 8 X00e HOO20MOBKU U GedeHUsl D0egbIx
Oeticmsuti. OOOCHOBAHHO OJis peuleHUs C1abo CIMPYKMYPUPOBAHHOU 3a0a4U UCNONb308AHUE MEOPUU HeUemKUX
MHOHCECME, YMO NO36OAEM Peuums 3a0ayy pacno3HasaHus 3ambicia 0eiucmeull 6030YUH020 NPOMUBHUKA 8
cocmage cucmembl NOOOEPAHCKU NPUHAMUA peuweHus. B kauecmee 6a3060il modenu npedcmaeieHus 3HAHULL
npoyecco8 pPAcno3HABAHUS GAPUAHMOE OCUCMBUL 8030VUIHOZO NPOMUGHUKA 6 YCIAOSUAX HEONPeOeleHHOCMU
000CHOBAHO HeuemKoe MHOJcecmeo muna 2 U OCHOBAHA HA Hell HeuemKds JIOSUYeCKAas cucmemd, Hmo
noseongem Gopmaruzo8ams 3a0anus, Komopvie He RNOOOAOMCs QOpMATU3AYUY U  UMEIOm  JIOSUKO-
ananumuueckuii xapakmep. Hcnonv3o8anue KOCHUMUGHBIX Memo008 npu co30anuu 06a3 3HaHull obecneuugaem
B03MOACHOCHIL CPEOCMEAM ABMOMAMUIAYUU ROMO2ANb PEUEHUIO 3a0a4U PACHO3HABAHUS 8aPUAHNIO8 Oeticmeul
NPOMUBHUKA, KOMOPAs 02PAHUYUBAEMCA 8 OCHOBHOM MEXHUYECKUMU XAPAKMEPUCUKAMU GblYUCTUMETbHBIX
cpedcma.

Knrwouegvle cnosa: pacnosnasanue 3amviciid 6030YUHO20 NPOMUGHUKA, HEYemKoe MHONCeCME0 muna 2,
HeuemKas 102UHecKas CUCTIEMA, CUCeMa NOOOEPHCKU NPUHAMUS PeUeHUS.

APPROACH ON THE AUTOMATION OF AIRCRAFT OWNER'S EVALUATION PROCESSES AT
THE POINTS OF MANAGEMENT OF THE AIR FORCE

Aleksandr Permakov (Doctor of technical sciences, Professor) !
Natalia Korolyuk (Candidate of technical sciences, associate professor) 2
Sofia Masliova ’

! National defence University of Ukraine named after Ivan Chernyakhovsky, in Kiev, Ukraine
2 Kharkiv national Air Forces named after 1. Kozhedub, Kharkiv, Ukraine

In the article offered approach in relation to perfection of special mathematical and programmatic 3a-Oe3neuenms
ASC for the decision of task of recognition of intention of air opponent on the basis of new informative technologies of
creation and use of bases of knowledge. The process of recognition of to intention actions of air opponent is examined as the
poorly structured task, that stands before a person that makes decision, during preparation and conduct of battle actions.
Reasonably for a decision poorly of task of the use of theory of fuzzy sets, that allows the to untie task of recognition of
intention of actions of air opponent in composition the system of support of decision-making. As a base model of
representation of knowledge of processes of recognition of variants of actions of air opponent in the conditions of
vaguenesses a fuzzy set is reasonable as 2 and the unclear logical system is based on her, that allows to formalize tasks that
does not yield severe formalization and have analytical character. Using of logical methods for creation of bases of
knowledge provides possibility to facilities of automations in relation to the decision of task of estimation of air opponent on
the whole, and in particular tasks of recognition of his actions, that is limited to mainly technical descriptions of computing
facilities.

Keywords: recognition of intention of air opponent, fuzzy set as 2, unclear logical system, system of support of
decision-making.
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