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METOJI ®OPMAJII3ALII 3HAHB ITPOLECY OIIHKH Il 3ACOBIB
MOBITPSIHOT'O HATIAJTY

Anomauin
Ha menepiwnili wac eenuxa uyacmuua yYnpagiiHCoKux piluleHb 3aIUAEmMbCs HepopManizo8anon, uo

CNPUYUHEHO HeOOCKOHANICmIo anapamy, AKull He NpusHadyeHull O0NA ONucy i 8paxy8aHHs ycix ocobiaugocmeti
npoyecy ynpaeninms. Bucoka Ounamiunicme Ootiosux Oitl ma 3HAYHA HEBUSHAYEHICMb YMO8 O0OCMAHOBKU,
npUBoOUMb 00 3HAYHO20 YCKIAOHEHHS CBOECUACHO20 | OOIPYHMOBAHO20 NPUUHAMMSA YAPAGIIHCHKO20 DIUUEHHS.
Bpaxoeyrouu eenuky kinbkicmv gaxmopie ma napamempieé 3a0aua po3nizHasauHs Oill 3aco6i8 NOGIMPAHO20
Hanaoy He modice 6ymu SUpiUeHa UKOPUCMAHHIM 36UYALIHUX MemOo0i6 OYIHKU, MAK K NPU SeIUKIU KITbKOCMI
HeYimKux NOKA3HUKIG, AKI NPUCYMHI 8 OAHIll OYiHYI, HEMOIICIUBO OMPUMATNU KOMNIIEKCH)Y OYIHKY DI3HOPIOHUX 34
3micmom ma npupodoro eeruyut. Tomy npu po3podyi memoody GUKOPUCTIOBYEMbCSL ANAPam HeuimKoi 102iKu, o
00360/15€ Onepy8amu HeU3HAYEHOK IHHOPMAYIEID Ma 003601A€ 3 0EAKOK MOYHICMIO HAOIUSUMU Pe3yIbmamu
00 epaHuuHo @GipHux. B pesynomami npogedenux 00cniodceHb 0OVI0 BUKOPUCHAHO IEPAPXIYHY HEUimKy
NPOOYKYIIIHY MOOeb, 3a OONOMO2010 KO 80AEMbCA BUSHAYUMU MeHCT OONYCMUMUX | ONMUMATbHUX 3HAYEHb
6XiOHuUx 3miHHux. B npoyeci popmanizayii 3Hams npogedeHo aHANi3 6XIOHUX NAPAMEmpi8 AKI OMPUMAHI 3
KepigHUX OOKyMeHmi8, 00C8i0y ma MemoooM eKCnepmHUX OYiHOK.

Kiarwu4oBi cjioBa: 3aco0u MOBITPSIHOTO Hamamy, hopMaiti3oBaHi 3HAHHS, HEYiTKa JIOTiKa, HEUITKI MHOKHUHHU.

Abstract

Currently, a large part of management decisions remains informal, which is caused by the imperfection of
the apparatus, which is not designed to describe and take into account all the features of the management
process. The high dynamism of hostilities and the significant uncertainty of the situation lead to significant
complications in making a timely and well-founded management decision. Given the large number of factors and
parameters, the task of recognizing the actions of air attack means cannot be solved using conventional
assessment methods, since with a large number of unclear indicators that are present in this assessment, it is
impossible to obtain a comprehensive assessment of values that are heterogeneous in content and nature.
Therefore, in the development of the method, a fuzzy logic apparatus is used, which allows you to operate with
uncertain information and allows you to approximate the results to the most accurate with some accuracy.
Considering the factors and parameters that must be taken into account, various categories of information and
ways of their presentation are taken into account. In accordance with the stages of logical deduction, it is
proposed to use a drastic product at the stage of aggregation. In contrast to operations on fuzzy sets, which take
into account the range of values of all variables, this operation allows you to form a filter that will evaluate the
nature of actions with certain restrictions. As a result of the conducted research, a hierarchical fuzzy production
model was used, with the help of which it is possible to determine the limits of admissible and optimal values of
input variables. In most cases, input data are non-deterministic factors of a non-stochastic nature, which arise
due to the vagueness of the purpose of hostilities and opposition from the enemy. In the process of formalization
of knowledge, an analysis of input parameters obtained from guiding documents, experience and the method of
expert evaluations was carried out. Differences in the assessment of experts affected the limits of permissible
values. The proposed approach should be used for practical recommendations during hostilities.

Keywords: means of air attack, formalized knowledge, fuzzy logic, fuzzy sets

Ha TenepimniHiii yac BeMKa YacTHHA YIPABIIHCHKUX PIIIEHb 3IMIIAETHCS HeopMali3oBaHO0, 0
CIOPUYMHEHO HEJAOCKOHANICTIO amapaTy, SKUH He NpHU-3HAYCHUH U1 OMHUCYy 1 BpaxyBaHHA YCix
ocobnuBocTel mpouecy ympasiiHHiI. He BpaxoByeTbcs 3MiHa OpraHi3aliifHO-IITaTHOI CTPYKTYpH
OpraHiB BIHCHKOBOTO YIIPABJIIHHS i caMOT0 MPOIIECy MPUHHSATTS PIlICHHS, B 3QJIE)KHOCTI BiJl KEPIBHUX
JOKYMEHTIB 1 CTPIMKOTO PO3BUTKY CHJI 1 3aC00iB 30poitHOT OOpPOTHOM, SIKi BUKOPHCTOBYIOTHCSA B XOJ1
OCTaHHIX 30poiiHNX KOH(]IIKTIB Ta BOEHHUX Aid. OKpeMo il 3BepHYTH yBary Ha YrpyIOBaHHS CHII
Ta 3aco0iB noBiTpsHoro Hamaxy (3[1H), siki 37aTHI BUKOHYBATH TAKTHUYHI, OTIEPATUBHI Ta CTpaTerivHi
3aBJIaHHS, 1110 BKA3Y€E Ha IMiJBUINCHHS 3HAUCHHS OOPOTHOM B OBITPSIHOMY IIPOCTOPI.

Ha nepmmii moryisig TakTWYHI 1 ONepaTHBHI 3aadi MOAiOHI, MPOTe BOHH CYTTEBO BiAPi3HSIIOTHCS
o0csroM iH(opMarllii, SKUHA HEOOXimHUH I iX po3B’s3aHHg. HalOimeln ckimagHuMu Ta c€1abo
CTPYKTYPOBAHUMH 3aJ[a4aMH, SKi CTOITh Hepes; 0co0or0 ska npuiimae pimenus (OI1P), seustorees [1]:
OIliHKA CHUTYaIlii MOBITPSHOI 00CTaHOBKH; OlliHKa Aiit 3[TH.

OpaHuM 13 NUIAXIB pilleHHS 3a3HAYEHUX 33Jad MOKe OyTH OCATHYTO, 33 PaxyHOK BpaxyBaHHSI



CYKYIHOTI eMIipUYHMX 3HaHb JIIOJUHH, IO OTPUMaHi Ha OCHOBI pi3HOpinHOI iH(popMarii, BIacHOTO
JIOCBimy, Ta 1i IHTENEKTyalbHHX MOJIMBOCTEH. 3a3Ha4yeHy CYKYyIHICTh, Ui 1i BHUKOPUCTAHHS B
MPaKTUYHIA CKIAAOBiA, HeoOximHO QopmamizyBatn, y chemiaJbHOMy MaTeMaTHYHOMY Ta
porpaMHOMY 3a0€3MeUeHHI aBTOMAaTH30BaHUX cucTeM yrpasiinas (ACY).

®dopmarmizamii JaHUX 1 3HAHL 3 OIIHKW MOBITPsSHOI oOcTaHOBKM Ta miki 3IIH mpucBsdeHMit psin
poOiT [2-6]. Y poOoTi [2] MPONOHY€ETHCS BUKOPUCTOBYBATH IHTEPBAIBHI HEUITKI MHOKHUHH 2 TIOPSIIKY;
y po6oti [3] 3ampomnoHoBaHO Miaxin mo Gopmanizaiii mpolecy po3mi3HaBaHHS MOBITPSHUX YAApiB
NPOTUBHUKA 3 BHUKOPUCTAHHSIM AITOPUTMY HeEUiTKOro BuBeJeHHsS CYreHO HyJIbOBOTO TOPSIKY; y
poOoTi [4] 3ampormoOHOBaHO BUKOPWCTOBYBATH (BYHKIIOHAIBHY Mepexy A (opmamizamii mporecy
BimOOpy iHpopMaIiitHiX 03HaK; y poOoTi [5] po3pobienHuii Ta 06rpyHTOBaHMHN CKiIal (hOpMaTi30BaHUX
3HaHb MPOIIeCiB po3mi3HaBaHHs BapiaHTiB Aii 3[TH.

Meroro poboTr € po3poOka MeTory Gopmaizaiii 3HaHb MPOIECy OIIHKHU il 3aC00iB MOBITPSIHOTO
Harajy 3 METOI0 aBTOMATH3alii Mpouecy NPUHHATTS PilIeHHs HA YIPaBIiHHSI YaCTHHAMH BHHUIIYBa-
JILHOI aBiallii Ta 3¢HITHUX PaKETHUX BIHCHK.

HesBakatoun Ha Te, 0 BXiJHI JaHHI HAJAIOTh MOXIHUBICT €(EKTHBHILIEC MPUAMATH PIlLICHHS,
BOHH BHOCHUTH DSl (HaKTOPiB HECTOXACTUIHOI MpUPOAH. SIKi BUHUKAIOTh Yepe3 HEUITKICTh MeTH 00i0-
BUX [ Ta MPOTHIiIO 3 OOKY MPOTHUBHUKA, a CaMe:

MHOXHHY MapUIPyTiB MOJIBOTY;

MHOKHHY IiJIeH SKi BU3HAUEH] IS YpayKeHHS;

MHOKHHY THIIIB 030pO€EHHS;

MHOXHHY HampsIMKiB yAapy.

BpaxoByroun BenmuKy KiJIbKicTb (akTOpiB Ta mapaMmeTpiB 3amava posmizHaBanHs fiit 3I1H e Mo-
ke OyTH BHpIIIeHa BUKOPUCTAHHAM 3BUYafHUX METOJIIB OIIHKH, TaK SIK P TaKiil KUTHPKOCTI HEUITKHX
MOKA3HUKIB, sIKi PUCYTHI B JaHi¥ OIiHI, HEMOXXJIUBO OTPUMATH KOMILICKCHY OI[IHKY Pi3HOPITHHUX 32
3MICTOM Ta MPUPOAOI0 BeTMYUH. ToMy mpu po3poOlli METONy BUKOPHUCTOBYETHCS amapaT HEYiTKOI
JIOTiKH, 110 JI03BOJIUTH ONEPYBAaTH HEBU3HAYCHOKO iH(OpMAIi€0 Ta JO3BOIHUTH 3 JIESKOK TOYHICTIO
HaOJIM3UTH Pe3yIbTATH JI0 TPAHUYHO BIPHUX.

CTpyKTYpHO HediTKa MPOIYKIiHHA MOJIENIb Ma€ BUIIIA] pHC. 1.
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Puc. 1. CtpykTypa HeuiTkoi MpoayKLiifHOT MoJiesli BU3HAYEHHsI TapaMeTpy xapakrtepy aiit 3[TH

Metoau Teopii HEUITKMX MHOXHWH JIO3BOJISIIOTH OTpUMatd  (GopMmy (GyHKIIi HaJIEKHOCTI
y3arajabHEHOI OLIHKU MIPH YMOBi 00’ €JHAHHS YaCTKOBUX OL[IHOK 3a MPHUHLMIOM “or-or” Ta “end-end”.
s Bu3HaueHHs QYHKLIT HaJIEKHOCTI y3arajJbHEHOI OLIHKKM BHUKOpPHCTaeMo mpuHimn “‘end-end” s
BpaxyBaHHS MaKCHMyMIB BXiJIHUX 3HaueHb. Jle BuxigHOW 3MiHOWO Oyne yl=0 mnpu “mana
IHTEHCUBHICTE”, y1=1 “BUCOKa IHTECHBHICTH .

s Bu3HavueHHs (yHKIIT HATEXKHOCTI y3arajJbHEHOI OL[IHKM BUKOPUCTAHO Ha €Talli arperyBaHHs

JIpacTHYHHUN JTOOYTOK SIKUI NPEACTABICHUHA Y BUTIISI:
#a (X),1f 11 (x) =1
MA = 4y (), if p13 () =1
0,else
Januii TMn arperyBaHHs BUCTYIA€ CBOTO poxy (imbTpoM, SIKMH B pa3i BHUSBJICHHS MOBITPSHUX
00’€KTiB, y HampsMKy, KU HE € WMOBIpHUM a00 KPUTHYHUM 1 3 MaJIOI0 iHTEHCHUBHOCTIO He Oyne

PO3ITIHIOBATH X SK 3aci0 MOBITpsSHOTO Hamaxy. HaTomicTh Bei 00°€KTH K1 3MIACHUIN IIyCK a0o 3T Yy
3arpo3JIMBOMY HAINpPsIMKY a00 3 BEIMKOIO iIHTEHCUBHICTIO Oy/e PO3IIHIOBATHCH K CKIIATHUH XapakTep



Ui,

B pesynprari mpoBeneHUX MOCTIIKEHb Oyl0 BUKOPHCTAHO i€papXiduHy HEUITKYy MPOAYKIIAHY
MOJIEITh, 32 JIOTIOMOT OO0 K0T BJAETHCSI BU3HAYUTH MEXKI1 JOMYCTUMHUX 1 ONITUMATIBHAX 3HAYCHb BXIJTHUX
3MiHHMX. BXigHi pgaHHi B OUIBIIOCTI BUMNANKIB SIBJISIOTBCS, HE-BH3HAYCHUMHU (haKTOpaMHu
HECTOXAaCTUYHOI MPHUPOH, SKI BHHHKAIOTH Yepe3 HEUITKICTh MeTH O0MOBHX Mil Ta MPOTHAII0 3 OOKY
MPOTHBHUKA.

B mporeci dopmanizanii 3HaHb TPOBEIEHO aHaNi3 BXiIAHUX MapaMeTpiB SKi OTPUMaHi 3 KepiBHUX
JIOKYMEHTIB, JIOCBiJly Ta METOJIOM €KCIIEPTHHUX OILIIHOK. PO301»HOCTI B OIiHIII €KCIIEPTiB, BIUIMHYJIX Ha
MeXi JOIMyCTHMHX 3HadeHb. [OMy MiI dYac MOBTOPHO-TO IPOBEASHHS MOJETIOBAaHHS HEOOXiIHO
MIPOBECTH OI[IHKY €KCIIEPTIB ISl SMEHIIIEHHS 00JIacTi.

B po6oTi 3amponoHOBaHO BHUKOPHCTOBYBAaTH Ha e€Tami arperyBaHHs apacTHyHui no0yTok. Ha
BiIMIH-HY BiJ Ollepamid HaJ HEYITKUMH MHOXXWHAMH, SKi BPAaXOBYIOTh OOJIACTh 3HAYEHHS BCIX
3MIHHHX HaBeJleHa Omeparlisi I03Boyisie cPopMyBaTH (QiIbTp AKui Oyie OIIHIOBAaTH XapakTep Hiil 3
MIEBHUMH OOMEIKESHHIMH.
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