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E. B. PYJIBKO

NOAXOA K UMUTALMUU NMPOLECCA NPUHATUA PELUEHWUM
B CUCTEME MOAEAMPOBAHUA BOEHHbIX AEMCTBUM

Boennas akademus Pecnyonuxu benapyco

IasHoe mpebosarue K UMUMAYUOHHOMY MOOETUPOBAHUIO 80EHHBIX Jelicmaull — adekgamHuocmy. Mcxoos uz smo-
20 HeohxX00UMo, umobbl nosedenue MOOeIbHLIX 00bEKMOE ObLI0 MAKCUMATLHO NPUOTUICEHO K NOBEOCHUIO PedlbHbIX
00BeKMO8 6 mex JHce YCA08UAX 0OCMAHOBKU ULU, KAK MUHUMYM, He NPOMUBOPEUULO JT02UKe 30PABO20 CMbICAA U Mpebo-
BAHUAM YCMABHBIX OOKYMEHMO08. DMo co30aem HeodX00UMoCmsb paspabomxu Mexanusma, no380NA0ue20 Qopmaiuzo-
6amb YNpasieH4ecKuil Onvlm KOMAHOUPO8 COOMEEMCmMBEYIOWUX YPOGHel U A8MOMAMUYECKU 8bIBOOUMb PEeUleHUs HA
OCHOBAHUU NAPAMEMPOE MEKYWell CUMyayuu U npedsapumenbHo 3a0AHHbIX PeUawux npagu.

Kax npasuno, 6 npoyecce npunsamus peuweHutl, KOMaHOUp Onepupyem ClLoHCHO Gopmanruzyemo unpopmayueil Ha
VPOBHE KOMNIEKCHbIX Kame2opuil. B npomueononosjchocms smomy, cocmosnue oovekma 8 cucmeme MoOeauposanus
onucvleaemcs 6 ude Habopa 3HAYEHUL KOHKPEMHbIX napamempos. /s npeodpasosanuus MHOMCECMea napamempos
00vekmos 6 napamempul 6oiee 8biCOKO20 YPOBHS NPeONa2demcs UCNOIb308AMb MEMOO AHAIU3A UEPAPXULL.

Bmopas 3a0aua, mpebyowas ceoeeo paspewenus, - CUHmMe3 annapama npuHAmus peuenuil Ha 0CHO8e NoIy1eH-
HbIX KOMNIEKCHBIX ROHAMUIL. [ 5moe0 npeoiazaemcs UCnoIb308aHUe MEXAHUSMA HEUENKO20 T02UYECKO20 Bbl80JA.
B smom cryuae npeonoumumensHocms 8bl60pa mo2o Ul UHO20 8APUAHMA NOBEOEHUs 3A0Aemcs 8 3A6UCUMOCU OM
Xapakmepa nepecedeHus OnpeoeieHHbIX IKCNEPMOM HEUemKUX MHOHCECME, (DYHKYUU NPUHAOTEHCHOCHIU KOMOPLIX NO-
CMPOenbL HA OCAX CHOPMUPOBAHHBIX PAHEE KOMNIEKCHBIX NApaMempos. B kauecmee KOHCEKEEHMO8 peulaiowux npasu
BbICILYNAIOM 3apaHee ChOPpMUPOBAHHbBIE CIMPAme2uU NO8EAEHU MOOETbHbIX 00BbEKIMO8, 8 C8A3U C UeM 8 NPedla2aemMom
aneopumme pakmuyecku omcymemsyem sman oegazsudurayui, a O AKKYMYIUPOSAHUS 3AKTIOUEHUT UCNOb3YemCs
Gopmyna ancedpauueckoeo obveounenus. llpednacaemviii nOOX00 NO380AAEM OCYWECNEAAND ABMOMAMUYECKULL 6bl-
60p anvmepHAmMuesl N0OGEOEHUs 8 X00e MOOENUPOBanUs be3 yuacmus onepamopa.

Knrouesnle cnosa: soennvie oeticmeus, UMUmMayuoHHOe MOOeIUpo8anue, NpuHsamue peueHull, Memoo anaiu3da uepapxui,

Heuemkas j1ocuKkda, HeuemKull 102U4ecKull 6b1600.

BBenenune

C pa3BUTHEM KOMITBIOTEPHBIX TEXHOJIOTHI
JUTS. TIOJTHOTO W OOBEKTHBHOTO aHAJIM3a MPeMeT-
HOM /1eATeNbHOCTH HIMPOKOE PACIpPOCTpaHEHUE
MOJTyYMIJIO MaTeMaTHdeckoe MojennpoBanue. He
SIBIIIETCS] HCKITIOYEHHUEM U BOEHHas cdepa. B Bo-
opykeHHbIX cuiax Pecrybnuku Benapych paspa-
0oTaHa M yTBep)KIeHa KOHIEMIINS CO3/aHUs CH-
CTEMbl MOJEJIMPOBAHUSI BOCHHBIX NEHCTBUM (Ia-
nee — CMB/I) [1]. B yupexxnenun oOpa3zoBaHUsI
«Boennas axamemus PecryOmukm bemapyce»
CO3J1aH Hay4YHO-KCCIIEeI0BATENbCKUH LIEHTP MoJjie-
JIMPOBaHMSI BOCHHBIX JIEUCTBUM, OCYIIECTBIIAIOMINN
LIEJICHANPABJICHHOE MPOBEICHUE HAYUHbIX HUCCIIE-
JIOBaHUM JUIsl pEleHHs] aKTyaJbHBIX Hay4HBIX
1 MPaKTUYECKUX 3amad B JaHHOW obOmactu. Oc-
HOBHBIM crtocoboM peanuzanuu CMB/I BeiOpano
UMHUTAIIMOHHOE MOJIEJIMPOBAaHUE PA3UYHBIX CH-
TyaIuii, BOSHUKAIOIINX B X0/I¢ OOCBBIX JICHCTBHIM.

I'maBHOE TpeOoBaHHME K MOIOOHOMY MOJIEIH-
pOBaHUIO — aleKBaTHOCTb. Mcxons u3 storo He-
00X0MMO YTOOBI MTOBEIEHUE MOJCIBHBIX O0BEK-
TOB OBUIO MaKCHMAaIIbHO MPHUOIIMKEHO K TOBE/Ie-
HUIO PEAbHBIX O0BEKTOB B TEX ke YCIOBUAX 00-
CTAHOBKH WUJIM, KAK MUHUMYM, HE IPOTUBOPEUUIIO
JIOTHKE 37paBoro cMeicia. TpebyeMoe noBeaeHne
00BEKTOB B CHCTEME MOJICIMPOBAHUS 3a/1aeTCs
C MOMOILIBIO CHEUUAIBEHOTO BU3YaIbHOIO KOHCTPYK-
TOpa, MO3BOJISIONIETO (POPMHUPOBATH ANTOPUTMBL,
coJleprKalllie MOCIEAOBATEIbHOCTh BBIITOJIHEHUS
o0BekTaMu (ITOAPa3ACIICHUSIMEI) Pa3IMIHBIX 3a-
Jlad — DJIEMEHTAPHBIX (YHKITMOHATLHBIX JICHCTBHUM,
BBIIIOJIHAIEMBIX MOJEIBHBIMU WIH T'PyIIIOBBIMU
00BeKTaMu, HATIPUMED, KIIEPEMEIICHHE TT0 MapPIII-
PYTY», «HACTYIUIEHWE HA MPOTUBHHUKA», «000PO-
Ha HA3HAYCHHBIX PyOEKeH M MO3UIHIY, «HETOoA-
BIJKHBII 3arpaJiuTEIbHbI OrOHb» apTHILIEPHU
u Ap. B xaxa0i U3 3a/1a4 yKa3bIBalOTCsI BXOJIHbIE
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Puc. 1. ®parment anropurma «HacryrnineHue Ha IPOTUBHUKA»

Puc. 2. [Ilpumepbl KOMIIEKCHBIX TAPaMETPOB

JaHHBIE — PYyOeXH, CeKTopa, MAapIIPYTHl U T. .
AJTOPUTMBI MOTYT UMETh HEPAPXUUECKYIO CTPYK-
TYpY, IPOU3BOJIHLHOTO YPOBHS BIOKEHHOCTH. TakK,
BBITIONTHEHNE anroputMma «Hactyrmienne Ha mpo-
TUBHUKA» MOXKET COJIEPKaTh CIIETYIOIINE ITAIBI -
puc. 1.

[TomoGHBIM 00pa3oM TOTOBSATCS pPa3TUIHBIC
CIIEHApUHM TAaKTHYECKNX MaHEBPOB WJIM BapuaH-
TOB moBeneHus. lIpu 3TOM OCTaeTcst OTKPHITHIM
BONPOC OpTaHM3aLMU PAlMOHAIHFHOTO BHIOOpa
aJBTEPHATHB TIOBEACHUS MOJENbHBIMH OOBEKTa-
MU B TIPOIECCE WMHUTAIMOHHOTO 3KCIIEPHMEHTA
B 3a/IaHHBIX TOYKAax MPUHATHA pelieHnid. DakTu-
YECKH, 3TO CO37]aeT HEeOOXOIUMOCTh Pa3pabOTKH
MEXaHN3Ma, MO3BOJISAIONIET0 (OpMaIN30BaTh YII-
PaBJIEHYECKUH OTBIT KOMAHJUPOB COOTBETCTBYIO-
IIMX YPOBHEH M aBTOMAaTHYECKH BBIOMPATh Mpes-
MMOYTHTETHHBI BapUaHT TIOBEJCHHUS W3 3apaHee
MTOJITOTOBJIEHHBIX HA OCHOBAaHWH ITapaMeTpPOB Te-
KyIIeld CHTyallud W TPEABAPUTEIHHO 3aJaHHBIX
permraronux npasui. Pemennio JaHHOTO BOIIpoca
1 TIOCBSAIIEHA HACTOSAIIAs padoTa.

Pemenue 3agaun

Kak mpaBmio, B mporiecce MpUHATHS periie-
HUM, KOMaHJUP ONEPUPYET KOMIUIEKCHOM, HEeUeT-
KOt W cioxHO (hopmannzyemMoil WH(OpMaIHeH.
B mpoTHBOMONOXKHOCTH 3TOMY, COCTOSTHIE 00BEK-
Ta B CHCTEME MOJICITMPOBAHMS OIICHIBACTCS B BHJIE
Habopa KOHKPETHBIX 3HAUCHUU TapaMeTpoB. ITO
CO3/1aeT HEOOXOMMOCTh PEIICHHS 33/1a9H CHHTE-
32 KOMITIEKCHBIX TOHSITHHA, AOCTYITHBIX CIeIHa-
JUCTY BOCHHOH TpPEeIMETHOW 00JIaCTH Ha OCHOBE
rapaMeTpoB OOBEKTOB CHCTEMBI MOJICITHPOBAHNS.
B xome mpoBemenHoro mcciemoBaHus [2] ycta-
HOBJIEHO, YTO C TOYKH 3PEHHS OOECTICYCHHS TI0-
HHUMaeMOCTH U yI00CTBA MCIIOIBb30BAaHIS BOSHHBIM
CTHETIMAITUCTOM JUIS ATOHM 3a/1adun HawmOojee IMOf-
XOJIATINM SIBIIIETCSI IPUMEHEHHE METo/a aHalTn3a

nepapxuii (MAN) [3, 4]. Ha sTane moarotoBku
K MOJEIMPOBAHHUIO 3KCIEPTOM OCYILECTBISETCA
(opMHUpOBaHME B3BEUICHHON CHCTEMbI Mapame-
TPOB, K&KIBIH U3 KOTOPHIX MOXKET OBITh KaK KOM-
IIJIEKCHBIM, T.€. COECPIKAILUM JIPYTUe napameTpsbl,
TaK 1 IPOCTbIM — CBSI3aHHBIM C KOHKPETHOM BEJu-
YUHOM, HCIIOJIb3YyEMOM B CHCTEME MOJEIMPOBA-
Hus. Tak, Hanpumep, mapamerpsl «lIpeBocxoa-
CTBO HaJ NpOoTUBHUKOM» U «IloTepu nmoapasnene-
HUS» MOTYT OBITh NPENCTABICHBI B BUJE PaHKHU-
POBaHHBIX CHCTEM JIPYTHX TapaMEeTPOB — PUC. 2.

Maremaruueckuil anmnapar JaHHOTO MOJX0/Ia
nperonaraeT pacyeT 3HaueHUil i-ro mapamerpa
BEPXHETO YPOBHS B TOYKE IPHUHSITHUS PELICHUSA
B COOTBETCTBUHM C BBIPAXKECHUEM:

k

H; = Z(Pan)a

n=l1

(1)

rae kK — aucio mouepHux mapamerpos; P, — 3Have-
HUE BaXHOCTH N-TO TIapaMeTpa, OIpeaenseMoe
OKCIIEPTOM, B CHUCTEME IapaMeTPOB BEPXHETO
ypoBHS; H,, — coOcTBeHHOE YHCIeHHOE 3HAYCHHE
JTIOYEPHETO MmapaMeTpa.

B ToMm cnydae, eciiu ouepHUA apaMeTp sB-
JseTCsl KOMIUIEKCHBIM, H,, ompeznensercs B coot-
BETCTBUM C BbIpakeHueM 1. Ecau ke oH cBsizaH
C HEKOTOPOW BEJTMUMHOM, MTPEIOCTABIISIEMON CHUCTE-
mo# mozxermposanus, H, = f.(X,), rae X,, — unc-
JIEHHOE 3Ha4YeHHWe TapaMeTpa, TOJTyYeHHOE B pe-
3ynbrare mopenupoBanus; f,(X) — dyHKIMs 3aBU-
CUMOCTH CTENICHH BIUSHUS TIapaMeTpa OT ero Te-
KyIIIEro 3HaUYeHUs, OIpeessaeMast SKCiepToM. 3a-
Jada TaHHOW (YHKIIMW OCYIIECTBUTH HOPMHUPOB-
Ky TEKYIIeTO 3Ha4eHHUs TapaMeTpa B MpeJienax OT
0 mo 1. B mpocreiimem cirydae — 3TO JIMHEHHAS
3aBHCHMOCTHh MEXKAY 33JJaHHBIMH MHHHUMAJTbHBIM
¥ MaKCHMaJIbHBIM 3HAUYEHHUSIMH MTapaMeTpa.

Hcrnonp3oBanne MpUBEACHHOTO amiapara Imo-
3BOJISIET TIOJTyYUTh HOPMHPOBAHHOE 3HaYEHHNE KaXK-
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JIOTO U3 MapaMeTpOB BEPXHETO YPOBHS B MPOU3-
BOJILHOM TOYKE NMPHUHATHS PELIeHHs B Ipolecce
AMUTALUA 005,

Bropoit 3anaueii, TpeOytoliell cBoero paspe-
LIEHUS, SBISETCS CHHTE3 amlmapara NpUHATHS pe-
LIIEHUH Ha OCHOBE MOJYYEHHBIX KOMIUIEKCHBIX
MOHATUH. PaccMOTpUM NpuMep NPUHATHS peLie-
HUS O pealn3alii MaHeBpa «OTXOM» AJIS OoApa3-
JIeJieHus, Haxoxsuierocst B obopone. OH ocy-
LIECTBIISIETCS B LENAX BBIXOJA IMOJPA3JeNeHUi
M3-TI0J] YapOB MPEBOCXOAALINX CHJI POTUBHUKA
U 3aHTHSL UMU OOJiee BHITOAHOTO TIOJOKEHHUST ISt
nocyeayoumx aeiicteuif. Cxema oTxoja 3apaHee
IUTaHUpyeTCst 1 GOpMHUPYETCS ¢ IOMOIIBIO pa3pa-
0OOTaHHOTO BU3YaJILHOT'O KOHCTPYKTOPA, II03BOJIS-
IOILEro 33]aBaTh MOCIEeI0BATEIbHOCTH BBITIOIHE-
HUS Pa3IMYHBIX 33/1a4 OOBEKTOB, OCYIIECTBISAThH
WX CHHXPOHM3ALUIO, OIIMCHIBATH COOBITHS U 3a/1a-
BaTh pEakLMU Ha HUX.

Hyte A= {4,, 45, ..., Aj} — KOHEYHOE MHOXKe-
CTBO aJIETEPHATUB, PEACTABISAIONINX OMpPEeNIeH-
HbIE CTpaTeruu nopejeHus. B Hamewm cioyyae cy-
LIECTBYET BCETO JIBE AbTEPHATHUBbI: OCYIIECTBIISTh
OTXOZ WJIM He ocymecTBiste. H = {H,, H,, ...,
H,} — MHOXeCTBO MapaMeTpOB BEPXHETO YPOBHS,
CYLIECTBEHHBIX JUIsI TPUHATHS pemieHus. B Ha-
LIeM cliyyae 3TO MOTYT OBITh: TIOTEpPH MoApasJe-
JICHUsT; TTOTePH NMPOTUBHUKA; TPEBOCXOACTBO HAJl
MIPOTUBHUKOM; YPOBEHb HaJH4Usi OOCTPHUIIACOB;
YpOBEHb BO3MOYKHOCTH MOJACPKKH MPUKPBITUSL
orxona. Ilycrtes Hy, H,5, ..., H, — COBOKYIIHOCTb
MHOKECTB BO3MOKHBIX 3HAYEHUH COOTBETCTBYIO-
IUX [1apaMeTpPOB BEPXHEro yposHs M, H,, ...,
H, 1. e. H, — MHOXX€CTBO BO3MOXKHBIX 3HAUEHUMH
H,;, H,, — MHOXXECTBO BO3MOXHBIX 3Ha4cHUU 1,
u T. A Jnsg kaxaoro u3 mnapaMeTrpoB BEpXHETro
ypoBHS Hj 3aj1aeTcs cucTeMa HEUeTKMX MHOYKECTB
Hi= {Hj,, Hj>, ..., H;.}, Tak uto VH; € H ;, rne
k=0...r. Kaxnoe u3 qaHHBIX MHOXKECTB OTpeJie-
asiercst GyHKIUeH NPUHAUIeKHOCTH U OTOKACCT-
BIISIETCSI C ONpPE/IETICHHON JeKCUYEeCKON MepeMeH-
HOM, KOTOpasl MOHATHA BOEHHOMY CHEIHAIUCTY
(BO3MOXHO, (DUTYpUpPYET B YCTaBHBIX IOKyMEH-
Tax). Tak mapameTpy «IoTepH Mojpa3ieiIeHHs»
MOTYT COOTBETCTBOBAThH JIMHI'BUCTUYECKHE TEpe-
MEHHBIE «HU3KHE», «OILyTHMBIE», «BBICOKHEY,
«xputudeckue». [lapamerpy «morepu NpoTUBHU-
Ka» COOTBETCTBYIOT aHAJOTMUYHBIE JIMHTBUCTHYE-
CKHe TIepeMEeHHbIe, HO 3aJJaHHbIE B IPYTHUX [PaHu-
nax (ypoBeHb BBICOKHX IOTE€Ph HACTYMAET PaHb-
1Ie).

[locie moAroTOBKM CUCTEMBI JIEBKCHYECKHUX TIe-
PEMEHHBIX OCyIIecTBIsieTcsl popMUpoBaHUE Oa3bI
pemaronux npaswi Buna: «ECJ/IH <Aumeye-
Odenm (npeonocviika)> TO <Kowmcexsenm (creo-
cmeue)>» (F,), TIe B KauecTBE aHTELE/IEHTa BbI-
CTyIIae€T COCTOSHUE CUCTEMbI MOJEIUPOBAHU Aj,
BBIOMPAEMOE U3 MHOXKECTBA COCTOSIHUM A= {4,
Ay, ..., A}}, KOTOpbIE OMMCAHBI B pPAMKax Mapame-
tpoB {H|, H,, ..., H;}, a B KauecTBe KOHCEKBEHTA —
ajbTepHaTHBa noseaeHus 4;. F, € [0; 1] apnsercs
k03D (PUIIMEHTOM OIpPENENICHHOCTH COOTBETCTRY-
IOLIETO MpaBHJa.

Kaxnoe n3 cocTosiHUl cUCTEMBI MOJICIIUPOBA-
HUSI, KOTOPOMY COOTBETCTBYET OIpe/AeieHHas
aNbTepHaTHBAa MOBEACHUS, OMCHIBACTCS BhIpaKe-
HUEM:

Ee((veUp Ho ) A (v U 4)

rae k — 4ucio mapaMeTpoB BEpXHETO YPOBHS, J —
YHCIIO ONUCAHHBIX COCTOSHUI CUCTEMBI, /1, — 3a-
JaeTcst HKCIIEPTOM IPEIMETHON 001acTH U BbIOU-
paercsi U3 MHOXKECTBA JIEKCHUECKUX MIEPEMEHHBIX
H;, koTOpO€ ONMCaHO Ha MHOXXECTBE 3HAYCHUI
H,, mapametpa H,,

CMbIcT BeIpaskeHHUs (2) 3aKJIIOYACTCS B TOM,
YTO MHOXKECTBA COCTOSIHUM BHELIHEH cpenbl Aj,
KOTOPBIM COOTBETCTBYET OIIPEICICHHAs albTep-
HaTUBa MOBEJCHUS yNpaBisieMoro oobexra 4, 00-
PasyloTCs B pe3yJsipTare MepecedeHus ONpeaeseH-
HBIX TI0JIb30BaTEJIeM HEUETKHX MHOXeCTB {/],
H,, ..., Hi}, Ka)a0e U3 KOTOPBIX COOTBETCTBYET
HEKOM 3aJaHHOM JIEKCMYECKOM MEepEeMEHHOH Ha
o0ylacT 3HaYE€HUH COOTBETCTBYIOLIECTO IMapame-
Tpa BEPXHEro ypOBHs, [0 BceMy HabOpy mapame-
tpoB {H|, H,, ..., H;}. Ilpn 3TOM mepecedeHust
3a0al0TCsA TaKUM OO0pa3oM, YTO HE CYLIECTBYET
COCTOSIHMM CHCTEMBbI, ONUCBIBAEMbIX B PaMKax
napamMeTpoB BEpXHEro ypoBHs {H, H,, ..., H},
KOTOpbIC MPUHAAJIEKAT OOBEIMHEHUIO MHOXKECTB
BO3MOKHBIX 3HAUCHHUH JaHHBIX ApaMeTpPOB, U O[-
HOBPEMEHHO He IIPUHaJIeKaT 00beIMHEHUIO MHO-
JKECTB COCTOSIHUHM CUCTEMBI {A{, A5, ..., A)j}, KaX-
JIOMY M3 KOTOPBIX COOTBETCTBYET CBOsI aJIbTE€pHA-
THBA MOBeIeHNs1. To €CTh He I0IKHO CyILIeCTBOBATh
COCTOSIHMM CHCTEMbI, ONMCAHHBIX B PAMKax MHO-
JKECTBA MapaMeTpoB BEpXHETro ypoBHS {H|, H,, ...,
H}, KOTOpBIC HE MPUHAUICKAT HU OJHOMY M3 MHO-
JKECTB, COOTBETCTBYIOILEMY aJIbTCPHATHUBE IOBE-
JICHHUS.

A zﬂz:f(Hrln ean)/\
2
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Puc. 3. Onpenenenue 3HaYeHUH QYHKIUN TPUHAIICIKHOCTH

CdhopmupoBaHHas cucTeMa MPaBUIT BBIIISIANT
CIICYIOIIUM 00pa3oM:

1. «ECJIA <I[lomepu nodpazoenenus = Kpu-
tuaeckue> 70 <Omxo0> (0,8);

2. «ECJIH <Ilomepu noopasoenenuss = BbI-
cokue> U <llomepu npomusnuxka = KpUTUYE-
ckue> 70 <O0é6opona> (0,5);

3. «ECJIA <Ilomepu noopasoenenus = BbI-
cokue> U <Ilomepu npomusHuka = BBICOKHE>
TO <0Oéopona> (0,5);

4. «ECJIH <Ilomepu noopasoenenuss = BbI-
cokue> U <Ilomepu npomugnuxa = OIIyTUMbIE™>
TO <0Oéopona> (0,5);

5. «ECJIA <Ilomepu noopasoenenus = BbI-
cokune> U <Ilomepu npomuenuxa = Huzkue> 70
<0mx00> (0,5);

6. «ECJIH <Ilomepu noopasoenenus = outy-
tumbie> 70 <Odopona> (0,5);

7. «ECJIH <Ilomepu noopasoenenus = HU3-
kue> 70 <0bdopona> (0,5);

8. «ECJIN <Ilomepu noopaszoenenus = BbI-
cokue> U <[Ipesocxo0cmeo HAO NPOMUSHUKOM =
MPEBOCXOACTBO MpoTHBHUKA> 70 <Omx00> (0,9);

9. «ECJIN <Ilpesocxo0cmeo Had npomueHu-
KoM = 3HAUUTEJIbHOE NMPEBOCXOACTBO MPOTHBHU-
ka 7O <Omxo00> (0.,9);

10. «ECJIN <IIpesocxo0cmeo Hao npomus-
HUKOM = 3HAYUTEIbHOE HAIlle MPEBOCXOACTBO>
TO <Odbopona> (1);

11. «ECJIH <Yposenv nanuyus 6oenpunacos =
kputrueckuii> 70 <Omxo00> (1);

12. «ECJIH <¥posenv 603modcHocmu noo-
0epocKu npuxkpvlmus omxooa = HU3KU> TO
<Qéopona> (0,5);

Brmonnenne tpeboBanwmii BeIpaxeHus (2) ao-
CTHraeTcsi 3a cueT (UrypUpOBaHUSI B CHCTEME
MPaBUJI BCEX BAapUAHTOB JIGKCHUECKUX IEPEMEH-
HBIX napamerpa «llotepu noapaszneneHus» B co-
YeTaHUH CO BCEMU BapUaHTaMH JIGKCHUECKHUX Iie-
pemenHbIX mapameTpa «llorepu mpOTHBHUKAY.
OTO 03HAYALT, YTO HPH JIFOOOM COCTOSIHUU CHCTE-
MBI MOJICJIMPOBaHMS OAHO W3 BBIPAKCHUH OKa-
JKETCSl ¢ HEHYJICBOM MCTHMHHOCTBIO.

MexaHu3M HEYETKOTO BBIBOJA BBHI3BIBACTCS
B TOYKE MPUHITHS PELICHUS B MpOLEcce MMUTA-
LIMOHHOTO MozienupoBanusl. Kak npusmiio, oH npen-
nojaraet paj 3tanoB [5—7]. Oran dazzuduxanun
MOAPa3yMEBAET YCTAaHOBKY COOTBETCTBHSI MEXKILY
YHUCICHHBIM 3HAUCHHEM [apaMeTpa BEpXHEro
ypoBHS H;, onpesiensieMbIM B COOTBETCTBUH C BbI-
paxkenueMm (1), u 3HaUSHUSAMH (QYHKIIUH TpUHAI-

JIGKHOCTH HEYETKUX MHOXeCTB {H}), H}p, ..., H}.},
OTIpE/ICICHHBIX HA MHOXKECTBE 3HAUCHUH JTAHHOTO
napamMerpa.

JonycTuM, 4TO B TOUYKE HPUHSITHS PELICHHUS
napamMeTpsl BEPXHETO YPOBHS HMEIOT CJICIY IO
3HaueHus: norepu noapasneneHus — 0.35; norepu
npotuBHUKA — 0.45; MpeBOCXOICTBO HAJ| MPOTUB-
HuKOM — 0.23; ypoBeHb HANU4Hs OOCIPHUITACOB —
0.58; ypoBeHb BO3MOXHOCTH HOJACPKKU MPU-
KpbITHs oTxona — 0.33.

Torga ans mapameTpa «IOTEpH MOApa3ere-
HUSD 3HaYCHUS] PyHKINUN NPUHAIIIC)KHOCTH COOT-
BETCTBYIOILINX HEYETKUX MHOXKECTB OyIyT Cleay-
IOLLIUMH — puUC. 3.

OmnpenenexHas B JaHHOM CITy4ae CHUCTEMa He-
YETKUX MHOXKECTB IapaMeTpa BEPXHEro ypPOBHS,
KaKk M CHUCTEMa PEIIAOMINX TMPaBHJ, 3aJal0TCS
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0JIb30BaTeNIeM CYObEKTUBHO, HA OCHOBAaHHUH COO-
CTBEHHOTO OIbITa. DYHKIMUA TPUHAIICKHOCTH
MOT'YT UMETh TPANCIUEBUIHYIO UM TPEYTOIbHYIO
(dopmy. DTO MO3BOJSET 3aKIAbIBATh B CUCTEMY
MOJICJIMPOBAHUS TPaBHJA HPUHATUS PEIICHUH
Pa3IMYHBIX CYOBEKTOB M CPaBHHUBATH MX MEXKIY
c000i1 0 pe3yapTaraM dKCIIEPUMEHTOB.

ArperupoBaHue IOIYCIOBUM — mporenypa
OIPENICIICHUS CTCIICHU UCTUHHOCTH YCJIOBHH 110
Ka)/IOMY U3 IIPAaBUJI CUCTEMbI HEUETKOTO BHIBOJIA.
Jlis BBIpaxkeHus, 00pa30BaHHOIO C IOMOIIIBbIO HEe-
YETKOTO Jioruueckoro «M», 3HaueHHe (QyHKIUU
NPHHA]JICKHOCTH, KaK TPABHUJIIO, OTPEIEIISIETCS Clie-
JLFOLLIM 00PasoM: W 4 p) = Min(H 45 H(g)) - Cre-
NIEHb MCTUHHOCTU AHTEICJCHTa YMHOXKACTCS Ha
K03 QUIHEHT ONpeeICHHOCTH PEIaoIero npa-
BUJIa F, 11 IOJIyYEHUs! UTOTOBOIO 3HaYeHUs. Tak,
st npaswia « ECJ/IH <Ilomepu nodpazoenenus =
kputudeckue> 70 <Omxo0> (0,8) 3HaUCHHE HC-
TUHHOCTHU OYJIET PaBHO MPOM3BEACHUIO HCTHHHO-
CTH BeIpakeHus: </lomepu noopaszoenenus = KpH-
TUYECKHe™> U Kod(Q(UIMEHTa OTPEIeIEHHOCTH —
0,8. Utoro — 0 * 0,8 = 0. AHaJIOTUYHBIM 00pa30M
BBIUMCIISIFOTCS 3HAYCHMSI ICTUHHOCTH BCEX pellia-
FOLIUX TIPABHJI.

Ha nmanHOM STamne aHTEeUEACHTHI KaXKIIOro M3
pelaroIuX MpaBui 00JaJal0T OINPeACICHHBIMU
CTEICHSIMU UCTUHHOCTHU. [Ipu 3TOM KakJIoMy aH-
TEIEJICHTY COOTBETCTBYET CBOW KOHCEKBEHT, MPEJI-
CTaBJAIOIIMI aJbTEpHATUBY MOBeAEHUA. Takum
00pazoM, y Ka)JIOro KOHCEKBEHTAa PEIIaroIero
npaBWia €CTh OMNpe/CICHHAsl CTENCHb MPEAIo-
YTUTEIBHOCTH. JlONyCcTHUM, B HalIeM Cliydae 3TO
BBINISIJIUT CIICIYIOIIUM 00pa3oM:

1. <Omxo00> — 0,

. <Qéopona> —0,24;
. <Qéopona> - 0,27,
. <Qoopona> — 0;

. <Omx00> — 0,

. <Qoopona> - 0,11;
. <Qoopona> — 0;

. <Omxo00> —0,49;

9. <Omxo0> —0,32;

10. <Odbopona> — 0;

11. <Omxo00> — 0;

12. <Obopona> —0,41;

AKKYMYJIMpPOBaHUE 3aKJIIOUCHUI B CHCTEMax
HEUETKOTO BBIBOJA — 3TO MPOILECC HAXOKICHHUSI
(DYHKIMY TPUHAJICKHOCTH I KaKJOU M3 BbI-
XOJIHBIX JINHIBUCTHYECKUX NepeMeHHbIX. Kaxioe
U3 MPOAYKIIMOHHBIX MPABUJI CTPEMHUTBCS B MEpY

0NN bk~ W

COOCTBEHHON HWCTHHHOCTH CJ€NaTh BBIOpPAHHBIM
COOTBETCTBYIOIIUI €My aHTEIEACHT. Tak BEIOOPY
aJbTepHAaTHBBl <Omx00> CIOCOOCTBYET TpyIlna
MIPaBUJI, CBSI3aHHBIX C aHAJIU30M TEKYIEro COOT-
HOILEHUS CHJI ¥ CPEACTB. BpIOOpY ayibTepHATHBbI
<06opona> crnocoOCTByeT TPpyIIa MpaBuil, CBS-
3aHHBIX C aHAJIM30M YPOBHS MOTEPh NMPOTUBHUKA
U YPOBHEM BO3MOYKHOCTU TOAJEPKKU TPUKPHI-
THS OTXO[A.

Crnenyer oTMeTHTh, 4TO dTan aedassuduka-
UMM, TOAPA3yMEBAIOIIMN MEPEXO] OT 3HAUCHUH
GYHKIMA TIPUHAIICKHOCTH HENPEPhIBHON BBI-
XOJIHOH IEPEMEHHOM K €€ YHMCI0BOMY 3HAUEHUIO,
SABIISIETCS 00s3aTENbHBIM JJIi CUCTEM HEYETKOIO
BBIBONA [5]. B cBsI3UM ¢ Tem, 4TO B HaIeM cliydae
HEOOXOJIMMO BBIOpaTh BAapHaHT W3 MHOXECTBA,
JAHHBIN 3Tan OyJeT OTCYTCTBOBATb.

J7s BBIYMCIIEHUS UTOTOBOM MPEANOYTUTENb-
HOCTH BbIOOpa BapuaHTa MpeaaraeTcsl MCIOib-
30BaHHE AITeOPANICCKOro OOBCMHCHUS: W 4 5) =
Hiay + By —Hea Hepy- JlaHHO€ BBbIpa)K€HUE TO-
3BOJISIET IMEHHO aKKyMYJIHPOBATh BKJIAJ] KaXKI0T0
W3 MPaBHJI B MPEIIOYTUTEIHHOCTh BBIOOpa CBOE-
r0 KOHCEKBEHTa, B OTJIIMYKE OT HauboJsee pacipo-
CTPAaHEHHOTO B TaKHX CIydyasxX MOAXOAa — max-
oowenunenus [5]. s ansrepHatuBsl <Omxo0>
B 9TOM CITy4ae 3Ha4eHHUe MPenoYTeHus OyAeT ciie-
naytomM: P<Omx00> = 0,49 +0,32-0,49 * 0,32 =
0,81 - 0,16 = 0,65 (o mpasuiam 8 u 9).

Jna ansrepHatuBsl <Q00pOHA™ CyIIECTBYET
OoJplllee YMCIIO MPaBWII C HEHYJIEBOM HCTHHHO-
CTBIO, TODTOMY OOBLEAMHEHHE MHOXECTB OymeT
MIPOU3BOINTHCS MOCIIEI0BATENIBHO:

P,;<0é60opona>=0,24+0,27-0,24 * 0,27 =
0,51 - 0,06 = 0,45 (o mpaBunam 2, 3).

P,<060opona>=0,45+0,11-0,45* 0,11 =
0,51 (P;<06opona> v npaBuio 6).

P<0éopona>=0,51+0,41-0,51 * 0,41 =
0,71(P,<0é60pona> w ipasuiio 12).

Takum o06pazom, P<Omxo0> = 0,65, a P<Qbo-
pona> = 0,71. B urore, Oyzer BbIOpaH BapuaHT
CBSI3aHHBIH C POAOIDKEHNEM 000poHBL. [Ipu aTOM,
KaK BHJIHO, CYIIECTBYET MHOXECTBO (haKTOPOB
B TI0JIb3y 00OHMX BapHaHTOB.

3akiaoueHue

B wurore mnpemaraemblii TOJXO7 TO3BOJISAET
OCYIIECTBIISATh ABTOMATHYECKII BEIOOP OTHOM U3
albTEPHATUB TOBEJEHUS B MPOU3BOJILHOM TOYKE
MIPUHATHUS PEUIEHUs B XOJ€ MMHUTAIMOHHOTO MO-
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nenupoBanus. [lepBoHauaibHbIA CUHTE3 KOMILJIEKC-
HBIX MOHSATUH MO3BOJISCT MPHU MOCTPOCHUU Oa3bl
pelIarumX MpaBuil ONeprupoBaTh BEICOKOYPOBHE-
BBIMH KaTErOPUSIMU, MOHATHBIMU BOEHHOMY CII€-
nuanucty. basa npaBui cocraBnsieTcss TaKuM 00-
pas3oM, 4TO HE JIOJKHO CYIECTBOBATH COCTOSIHUM
CHUCTEMBI, JUIsl KOTOPBIX KAXKJI0€ U3 HNPOAYKIHUOH-

HBIX [IPAaBUJI UMEET HYJECBYIO UCTHHHOCTH (KOTJa
MMEET MECTO HEeOTpeIeIeHHOCTh). B cBs3u ¢ nuc-
KPETHBIM XapaKTepOM BBIXOJHOH HH(pOpPMAaIUH
B IIpE/JIaraeMoil cxeme HEYeTKOTO BBIBO/IA OTCYT-
CTBYeT dTan Jiedaz3udukanni. AKKyMyJIHpPOBaHUE
3aKIIIOUYCHNH OCYIIECTBIISIETCS IO opMmyIie anre-
OpanuecKkoro 00beTUHEHUS.
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THE APPROACH TO IMMITATION DECISION-MAKING PROCESS
IN SYSTEM OF MODELLING OF MILITARY OPERATIONS

Military Academy of the Republic of Belarus

The main requirement to imitating modeling of military operations - adequacy. Proceeding from it is necessary that the
behavior of modeling objects has been as much as possible approached to behavior of real objects in the same conditions of
conditions or, at least, did not contradict logic of common sense and requirements of authorized documents. It creates necessi-
ty of working out of the mechanism, allowing to formalize administrative experience of commanders of corresponding levels
and automatically to deduce decisions, on the basis of parameters of a current situation and preliminary set solving rules.

As a rule, in decision-making process, the commander operates with difficult formalizable information at level of complex
categories. Contrary to it, the object condition in modeling system is described in the form of a set of values of concrete pa-
rameters. For transformation of set of parameters of objects to parameters of higher level the method of the analysis of hierar-
chies is used.

Thus there is the second problem demanding the permission - synthesis of the device of decision-making on the basis of
the received complex concepts. Use of the mechanism of an indistinct logic conclusion for this purpose is offered. In this case
preference of a choice of this or that variant of behavior is set depending on character of crossing of the indistinct sets defined
by the expert which functions of an accessory are constructed on axes generated before complex parameters. In quality kon-
sekvents solving rules in advance generated strategy of behavior of modeling objects in this connection in offered algorithm
actually there is no stage defuzzyfication act, and for accumulation of the conclusions the formula of algebraic association is
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used. The offered approach allows to carry out an automatic choice of alternative of behavior during modeling without partic-

ipation of the operator.

Keywords: Military operations, imitating modeling, decision-making, AHR, fuzzy logic.
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