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VJIK 623.76
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JIO PO3POBJIEHHSI METO/OJIOT I MOBY/IOBU CUCTEM
MPOTUIIOBITPSIHOI TA IPOTUPAKETHOI OBOPOHMU.
OBIPYHTYBAHHS AITAPATA JOCJIIIXXEHHSI

Y pamkax 3ag0aHHs po3pobnexHs memodonoeii nobydoeu cucmemu npomunosimpsaHol ma npomupakem-
Hoi 0bopoHu obrpyHmoeaHo anapam docnidxerHHs. CknadHicme npobnemu, aky posenadaoms, 3ymoeneHa
bazamoghakmopricmio 06’'ekma Q0CiOKEHHS, (1020 SKICHUM PIBHOMaHImMmsM i po3aanyKeHicmio cmpyKkmy-
PU, @ MAakKoX HENOBHOK 8UIHaYeHicmoo ymoeg 3adayi. KpiM moao, 3Ha4yHO nideullyromes PU3UK MPUUHAMMS He
Halkpawjux piteHb MOXINU8OCMI Cy4acHUX MexHo02il 3i CMeoPeHHs PI3HUX cucmeM 036poeHb, 30amHux
supitysamu 3aedaHHs 00HO20 knacy. Buxodsayu 3 4b020, a MakoxX 3 ypaxyeaHHaM Pi3Ko20 3poCmaHHs eap-
mocmi cyyacHUux 036poeHsb i 8ilicbKO80I mexHiku nocmasneHe 3agdaHHs gidHeceHo 0o Kknacy onmumizayiliHux,
i makux, wo supiwyomecs 8 pamkax meopii docnidxeHHs onepauill, de npobnemy posensdaome 9K Mame-
Mamuy4Hy 3adady, a 6aszoeum MemodomM OOCIOKEHHS € MameMamuy4yHe MOOEosaHHs. Y paMkax nposedeHo-
20 aHanidy po3anaHymo OCHosHi sudu mMamemamuyHux modened, ixHi cchepu 3acmocysaHHs, nepesazu ma
Hedoriku. lMo3HaveHo knacugbikayito MamemamuyHux modeneli 3a macuwimabom eidmeoprosaHux onepauid,
MPU3HaYeHHAM, UIML080I0 HanpasneHicmio. Sk kpumepill echekmusHocmi, wo niérnopsidkosye uinecnpsmo-
eaHicme modeni, e3amo Halibinblw nowupeHe 8 cyyacHux nidxodax Ao poae’s3aHHs 3adady Knacy, wo pos-
enadaemsbcs, KinbKICHO-SIKICHE CnigeiGHOWEHHS CUN CMOpPIH, wo npomucmosme. [NokazaHo npobnemu, wWo
Hanexame 00 Hb020. 30KpemMa — MowyK KOMIPOMICY MPK MpPocmomor MamemamuyHol modeni ma cmyne-
Hem Ii aleksamHocmi o6'ekmy QocnidxeHHs. Po3anaHymo 8ea ocHogHUX nidxodu 0o npuHyuniie nobydosu
modeni giticbkogol onepauii ma 1i ouiHeHHs. MNepwull peanisyembcs 3a 00NomMoz0i0 modeniosaHHs botliosux
aill. Apyaull nidxid rpyHmyembcsi Ha NpunyweHH! NopisHAHHOCMI PI3HUX mMurie 036pOeHb 3a IXHIM 8HECKOM Yy
KiHUuesul peaynbmam onepauii ma MoXnueocmi NpLUCceoEHHs KOXHOMY 3 HUX «8a208020 koecpiuieHma» — 60odo-
8020 nnomeHujiarny. lNodaHo cyqyacHull pieeHb po3g’a3aHHs 3aday, nos’a3aHux 3 yum memodom. ObrpyHmosaHo
douinbHicme (lo2o 3acmocyeaHHs 6 3adaqi, Wo po3ansadacmscs, y m. Y. 08 eU3HaYeHHs CriegiOHOWeHHS
cun CMopiH, Wo npomucmoams. 3a pesynbmamamu aHanisy cghopmynboeaHo 6asosi nonoxeHHs KoHyenuir
nobydosu wWykaHoi MmamemamuyHoi modeni (i anapama il docnidxeHHs. nocmaeneHe 3aedaHHs HEOBOXIOHO
supiwyeamu aHanimuyHuUMu mMemodaMu 8 pamkax meopii docnioxeHHss onepauil; Halbinbw NpUaHAMHUM
nodaHHsAM pigHs eilicbKO8OI ornepauil, wWo aHaniayemscs, € aHanimudyHa mooens, cuHmes Modeni noguHeH
6asysamucs Ha noHssmmi 6oliogoz2o nomeHuyiany. [Npu ybomy cnid ypaxysamu, wo sidomuli nidxid o ouiHwo-
8aHHS CriiegiOHOWEHHS cun 3 suKkopucmanHam memody 6oliogux nomeHuyiainie Mae psad icmomHUX 0BMeXeHb,
¥y m. 4. MmemodonoeaiyHoeo rnaxy, i 8 pamkax nodanbuwux docnidxeHb nompebye po3sumKy K 3 MoOYKU 30py
nideuuieHHs cmyneHsi docmoegipHocmi 0OUHUYHOT OUWIHKU, mak | 3 moYKu 30py HadaHHs MamemamuydHit mo-
deni, Wo cuUHmMe3yemscs, skocmel cucmemMHoCmI.

Knioyoei cnoga: 6aratopyHKUiOHanbHa cucteMa, MatemaTvyHa Modenb, BiicbKoBe dpopMmyBaHHsA, 60iio-
BWIA NOTeHLian, cnieBifHOLWEHHSA cun, 06opoHHa AOCTaTHICTb.

Substantiation of the research tools has been performed as a part of methodology development for the
air and missile defense system. The problem under consideration is very complex due to the multifactorial
nature of the research object, its qualitative variety and manifold structure, incomplete definition of the problem
statement. Furthermore, the ability of modern technologies to produce different arms systems, which are
capable of carrying out same class tasks, considerably increases the risk of making not the best decisions.
Based on this, as well as taking into account the sharp increase in the cost of weaponry, the considered
problem is classified as an optimization one that should be solved through the theory of operations research. In
this theory, such task is viewed as a mathematical problem, and mathematical simulation is the basic method of
research. The main types of mathematical models, their areas of application have been considered as a part of
the analysis. The classification of mathematical models has been indicated according to the scale of reproduced
operations, purpose, and goal orientation. Quantitative and qualitative correlation of forces has been accepted
as the efficiency criterion, which determines a goal orientation of the model. The problems related to this have
been shown. In particular, searching for the compromise between simplicity of the mathematical model and
its adequacy to the research object is among these problems. Two of the basic approaches to principles of
the military operation model construction and its assessment have been considered. The first is implemented
through modeling of the combat operations. The second approach is based on the assumption that different
armament types can be compared based on their contribution to the outcome of the operation, and on the
possibility to assign «a weighting coefficient» named as a combat potential to each of these types. The modern
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level of problem solving related to this method has been shown. The reasonability of its application in the
considered task, including the definition of forces correlation of the opposing parties, has been substantiated.
The basic regulations of the construction concept of the required mathematical model and tools for its research
have been formulated based on the analysis results: the assigned problem should be solved by analytical
methods through the theory of operations research; the analytical model is the most acceptable conception
of the analyzed level of the military operation; the synthesis of the model should be based on the idea of a
combat potential. At the same time, it should be taken into account that the known approach to the definition of
forces correlation, which uses the combat potential method, has a number of essential limitations, including the
methodological ones. Therefore, within the bounds of further research, this approach requires the development
both in terms of improving the reliability of the single assessment and in terms of giving the system qualities to
the synthesized mathematical model.

Key words: multifunctional system, mathematical model, military unit, combat potential, correlation of

forces, defensive sufficiency.

IMocTaBsiieHHA 3aBIaAHHA

ITignopsiiKyBaHHS CTPYKTYPH 1 TEXHIUHOTO
OCHAILEHHSI CHCTEeM IPOTUIIOBITPSHOT Ta Mpo-
tupakeTHOI oboponn (ITI1O i TTPO) nmocras-
JIEHUM Tepejl HUMHU 3aBJaHHAM € KIFUOBOIO
npobaemMoro 3ade3nedeH s BINCbKOBOT 0e3eku
KOJKHOI JIepKaBH.

OcTaHHIM 4YacoM Ha CBITOBOMY PUHKY 03-
Opoenb HaOyB MOLIMPEHHS MIAXiA, 3TMIAHO 3
SAKMM 3aMOBHHKaM TPOMOHYIOTh KOMILIEKCHE
supitenns 3asians [1I10 i [TPO o6 exris, Te-
puTopiit abo kpain. Sk onTUMaTbHHUHA pe3ylb-
TaT peajizauli Takoro miIxojay nojgaHo Oara-
todyHKIioHanbHY cucteMy oboponu (bCO),
NpU3HavYeHy Juiss 00poThOH 3 yciMa BHaMH 3a-
COOIB MOBITPSHOIO HaMajy, BKIIOYAIOYA BUCO-
KOTOUHY 30010, i pi3HOTO THUITY OaTiCTHIHAMH
paKeTaMu.

CkiaaHicTh po3po0IeHHS CTPYKTYPH Ta Me-
Toxonorii modynosu Takoi bCO 3ymoBrieHa Ha-
camrepes Oararodakrophictio 06’ekra, Horo
SIKICHOIO PI3HOMAHITHICTIO Ta PO3ralyKeHICTIO
cTpykTypu. IIpu 1poMy., KpiM pelieBaHTHHX
(haxTOpiB CyTO BIHCHKOBOTO XapakTepy, TaKux
SK XapakTep BIHCBKOBHX 3arpo3 i CTPYKTY-
pa OCHOBHHMX 030pO€HB 1 BIMCHKOBOI TE€XHIKH
(OBT) mpoTHBHMKA, CKIaja 1 CTPYKTYypa HasiB-
Hux cBoix OBT, pozpobisioun taky cucremy,
NOTPIOHO OpieHTyBaTHCA Ha reorpadiio Tepu-
TOpii, 10 00OPOHSIOTE, KLIBKICTH 1 XapaKTepH-
CTUKU 00’€KTIB, 110 000POHSIOTE, ICHYIOUY 1H-
dbpacTpykTypy. piHarcoBi oOMmekeHHs, peanil
BiliCLKOBO-TIOJIITHYHOT 0OCTAHOBKH TOIIO.

Baxnusum juta nogibHUX cHCTEM € H Bij-
CYTHICTH y OUIBINOCTI BHMAIKIB MOJKIHBOCTI
OLIIHUTH pe3yibratu po3podieHHs. OCKUIbLKH
He iCHye HaJIMHMX 3aco0iB MpPOrHO3yBaHHS
JoKepell BIMChbKOBOT HeOe3reKH Ta CIBBIJIHO-
menns cun (CC) Ha MiKHApPOAHIH apeHi, a Ta-

KOK MEPCIEKTHB PO3BUTKY HAyKOBO-TEXHIYHO-
ro HOTEHLIANy W eKOHOMIYHUX MOXKIMBOCTEH
KpaiH, 110 BH3HAYalOTh 3MiHY IXHBOI BIHCBHKO-
BOT Milli, B YMOBax po3poOJIeHHS, 0 PO3IIsi-
JTAEMO, € HEBU3HAYEHICTh, SIKa TAKOK HE CIIPHUSIE
M1IBUILICHHIO HOTO SKOCTI.

Pasom 3 TuM HegoctatHicTh iH(opmarii abo
BUKPHUBJICHHS 11 CTOPOHHIMH (pakTamMu HE 3Hi-
MAIOTh 3aBJAHHS NPUHHATTS pilleHHs. Moro
HOTPIOHO NPUHHATH HE3aJIEeKHO BLJ [TOBHO-
TH iH(poOpMallii Ta BiJ MOXKIMBOCTI OAEpKaTH
OIIHKY PEe3YyJIbTaTIB, 10 AKUX CIPHYUHHTH HOro
npuiHATTA [1].

KpiM TOTO, MOKIMBOCTI Cy4acHHX TEXHO-
TOTiH 31 CTBOPEHHSI PI3HUX CHCTEM 030pO€HD,
3[aTHUX BHUPINIYBaTH 3aBJIaHHS OJHOTO KIiacy,
3HAYHO [11/IBUIILYIOTH PU3HK [PUHHATTS He Hal-
Kpaliux pillleHb, a pi3Ke 3pOCTaHHS BapTOCTI
OBT Ti€ro % MipOr0O NMiJABUILYE MOKIUBUIN 301-
TOK BIJ IPUUHATTS TAKUX PIIICHB 1 TIEPEBOINTH
TaKe 3aBJaHHs B KJac ONTHMi3alliifHUX.

VY mux ymoBax Migxij J0 J0CIIHKYBaHOIO
BOrO TIy31y crae Herpunyctumum. [Iporec
HOUIYKY OHTHMAJILHOIO pIlIeHHS [OBUHEH
3MIMCHIOBATHCS HAYKOBUMH METOAMU aHalizy
LinecnpsiMoBaHUX il (orepaiiil) i 00’ eKTHB-
HOT MOPIBHSAIBHOI OIIIHKHA MOYKITHBHX PILICHb.

VY posmisiyBaHOMY 3HAYEHHI 3aBJaHHS OIl-
tUMizanii crpykrypu eaunoi cuctemu 1110 i
[TPO notpibHO 3apaxyBaTd J0 KJacy 3aB/iaHb
opranizaliiHO-ynpaBiiHCbKOIO Xapakrepy Ta
BUPIIIYBAaTH METOaMH Teopii DOCIHi KeHHS
onepaiiiii. ¥ pamkax miei HayKoBOT JUCITHILII-
HA TpoOIeMy poO3IISAaloTh K MaTeMaTHUHY
3agaqy. A 0a30BUM METOIOM IOCIHIIKEHHS €
MaTeMaTu4YHe MOJICIOBAHHS, [0 J103BOIISE
«TIPOpPENeTUPYBAaTH» MOXKIUBI 00HOBI All Ha
KUIBKICHIH OCHOBI (2 HE IHTYITHBHO), TI€IO YU
IHIIO MIPOIO 00’€KTUBHO OLIHUTH BapiaHTH
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pimeHb i oOpatu Haiikpamuii. BoHo 1ae Mok-
JMBICTH TOJIATH  MPOTUOOPCTBO YIpyIHOBaHb
BIMCBK Yy BHUIIIAAI LITICHOT CHCTeMM Ta Jadii
NpoaHaTizyBaTH i1 3 MO3HIIH CHCTEMHOTO Mijl-
xony [2].

IlepeBeieHHAs TOCTABICHOTO 3aBJaHHS B
IUIOIIMHY MaTeMaTHYHHUX KaTeropii i BUKO-
pUCTAHHSI HAYKOBUX METOJIB PO3B’sI3aHHS Ha-
BiTh 3a TIPHPOJIHOI BTpPaTH €KBIBaJECHTHOCTI
MK peaslbHOIO M aDCTPakTHOIO CUCTEMAaMH B
pe3yibTaTi CHpOINEHOro TpakTyBaHHS 00 €K-
Ta JOCIIPKEHHS 1ac MIACTaBy sl OfeprKaHHs
OinbII CTIPaBEUTMBOTO PIlICHHS, HIJK 3@ YHCTO
THTYTTHBHOTO TTiJ[XOLY.

IIpu upoMy Teopis AOCILPKEHHS olepa-
i crpsMoBaHa JuIIe Ha OOrpyHTOBaHI pe-
KOMeH1allii o0 NMPUHHATTS pIlIeHHs, a cam
NpoLeC MPUIHATTSA HAICKUTh 0 KOMIIETEHINT
BianmoBiganbHOi ocodbu. TobTo 11 HE po3rdna-
I0Th SIK IHCTPYMEHT, 110 ja€ abCOMIOTHO 1 €11~
HO TPaBHJIBHE PIIIICHHS, 3aTHAN 3aMiHUTH a00
3MIHUTH TMOJITUYHHUNA TPOLEeC NPHUHATTS pi-
nieHb. BoHa moknukana nume oOciyroByBaTtH
e nporec [3].

Y posruisilyBaHOMY KOHTEKCTI MOXKHA Bl/13Ha-
YUTH, [0 «aHATITHYHI METOIN OOTPYHTYBaHHS
pitieHs, 110 3ade3nedyoTh KiIbKiCHe BUpaKeH-
HS 3/JOPOBOTO TITY 3y », JISATIIH B OCHOBY BiJIOMOT
cucremu [II1B (nmanyBaHHS-ITpOrpaMyBaHHsI-
O10/KET) 1 HAOY/IM cTarycy HeoOXiJHOro eje-
MEHTa CUCTEMHM BiliCbKOBO-/1€PKaBHOIO YIIPaB-
JHHHS B [UIOMY psijti Kpain [4, 3].

Teopernuni nepegymMoBH Ta Cy4acHHId
CTAH BHPINIEHHS MOCTABJICHOIO0 3aBIAHHS

Y pamkax mpoBeIeHOro aHali3y po3saHyTO
OCHOBHI BHJIH MaTeMaTH4HUX Mojesneit (MM):
BIHCBKOBI ITpH, CTOXAaCTHYHI i aHATITUYHI MO-
JieqTi, TepeBaxkHi cepr IXHLOTO BHUKOPHCTaH-
HS, TIEPEBAry Ta HEAOMIKH.

BiiicbKOBI irpH, SIK JTIOAMHO-MAIIMHHA MO-
Jleb, MallonpujaaTHi ais aHaiizy OoHoBOro
3aCTOCYBaHHS BiHChbK, IX BUKOPUCTOBYIOTh Ha-
camiiepesl JUisl TpeHYBaHHs KOMaH/HOTO CKJIa-
ay 36poinux cuin (3C).

Croxactuuni Mmozeni, mo Oa3ylTbes Ha
3HaYHOMY 00Cs31 BHUXITHOTO CTATUCTHYHOIO
marepiary 0oHOBUX omepaiiiii, BUKOPUCTOBY-
IOTh TIEPEBAIKHO ISl JIOCTIKEHHST OOHOBOTO
3acTocyBaHHst okpemux 3paskis OBT i uese-
JAUKUX BIHCHKOBUX migpo3ainiB. OTpumani 3a
JIOTIOMOTOK0 TaKUX MOJIeliel pillleHHsT MaioTh

BHIJIAJ IMOBIPHICHOTO PO3MOALTY, JUIS Ofep-
JKaHHS SKOrO Ta 3a0e3ledyeHHs CTaTHCTHYHOL
CTIMKOCTI MOJIETLOBAHMH TIPOLIEC PENPOIYKY-
10Th 0araTo pasiB A KOXKHOro Habopy BHXijI-
Hux ganux. [lonpu Bee Te BiporiHicTs pitieHs
Oa3yeTbCcs Ha CIIPHIN TOTOKHOCTI XapakTepH-
CTUK MMHYJIHMX BiifH 1 Cy4acHHUX YMOB BEJICHHSsI
OoioBUX [iif. 3HauHa KUIBKICTE BUKOPUCTOBY-
BaHUX Y HUX 3MIHHMX HaJA3BUYAHO YTPY/IHIOE
aHaini3 yymmsocti MM 1o npuiingarux jpomy-
IIeHb 1 BUXITHUX AaHuX [5] (110 € HeBiI EMHOIO
YACTHHOIO NMOAIOHOrO POy A0CiipKeHb [6]).

B amanitmunux MOAensgx 3B A30K MK Ta-
pamerpamMu JOCII/KYBAHOT CHUCTEMM BCTa-
HOBIIIOETLCS. 32 JONOMOIO  (PyHKIIOHAIIb-
HUX CMiBBIHOIIEHb, a OJEpP/KaHHS KiHIIEBHX
pillieHb repeadadacTbes 3a PaxyHOK IeBHOT
MOCIIOBHOCTI MaTeMaTHYHHUX ONepaltii, sKi
BCTAHOBJIFOIOTh KiNMbKICHI BiJJMOBIIHOCTI MIikK
pizauMu  ckiagoBuMu  edexrusHocti. Cama
CTpyKTypa Takoi mozeni ( 3a yMOBH aJieKBaT-
HOTrO BiZIOMUTTSI 3aCTOCOBYBAaHMMM MaTeMaTH4-
HUMH 3QJICKHOCTAMH JOCTIKYBAHOT CHCTEMH )
3abe3redyye HAO4YHY IHTEpIpeTallifo pesyib-
TATiB MOJE/IIOBAHHS Td CHPOLIEHY HPOLELYPY
aHasizy 1 4y TJIHBOCTI.

[To3naueno knacudikarito MM, siky B 3a-
raJbHOMY BHUIMAJKy AMKTYIOTh MOTpeOM KOH-
KpeTHOT rajy3i BiHCbKOBOT Hayku abo 1pakTu-
KH. 30Kpema, 3a MacimTaboM BiITBOPIOBAaHHUX
CUEHapilB pO3PI3HAIOTL MOjIENl TAKTUYHOIO,
OMEpPaTHBHOTO Ta CTpaTeriyHOro piBHIB. [HOII
(dakrop maciitady BU3HAYAIOTh BUAM 1 THUIIU
OoifoBux 3acoliB, 110 OepyTh y4acTh B omnepa-
uii [7]. 3a npusHadeHHSM MOjieli HOAUISIOTH
Ha mTabdHi ¥ mocaigxi. 3anekHo B MiTLOBOT
CHPSIMOBAHOCTI — HA OLIHHI i ONTUMI3YBaJIbHI.

OpHe 3 OCHOBHMX TMONOXKEHb METOJ0JI0-
rii MareMaTM4HOro MOJIE/IIOBAaHHS 3anepedye
yHIBepcalbHICTh MOJIEI Ta 3a/1a€ HEOOXITHICTh
il ¢Tporol 1IIBOBOT CIPAMOBAHOCTI, 1110 AIO-
psaKoBaHa KpuTepiro edekTuBHOCTI [7].

Sk BIZIOMO. METOJIB BU3HAYEHHS BaMIIHU-
BOCTI KpuTepiiB He icHye [6]. Obpatn kpu-
Tepiit OOHOBUX MOMKIIMBOCTEH, 1O BIANOBIAE
MOCTaBICHOMY 3aBJIaHHIO, 1 HOr0 OJHO3HAYHO
OLIHUTH TOCUTb CKJIA/IHO, 1 HA Ligi 4ac 1e Bce
11e ABJsiE o000 AaleKy BiJl KOHKPETHOIO BHPi-
meHHs npodiaemy [8]. [IpakTHUHO TaKy OLIHKY
3MIMCHIOIOTh 3a 3arajbHOK XapaKTepUCTUKOI
BUpILIYBaHUX 00HOBUX 3aBiaHb abo 3a psaoM
HETPSIMUX TIOKa3HHMKIB, 1110 XapaKTepU3ylOTh
MOXKIIMBICTE X BUKOHaHHS [9].
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OnauM 13 HaHOLIBIN IHPOKO BUKOPHCTOBY-
BAHUX MOKA3HUKIB I[OTO IUIAHY — «IEHTpalb-
HOI) KaTeropier ONEepaTuBHOIO IIJIAHYBaHHS,
110 BifOMBAE, y TOMY YHCII1, piBHICTH abo nepe-
Bary B IpOrHO30BaHi# onepatii ojHiel 3 IpoTu-
6opunx cropin — € ixne CC [10; 11; 12 Ta in.].
VY cyuyacHMX MigXofax /10 BUPILICHHS 3aBaH-
HSl PO3IJISLIAHONO Kitacy KiibKicHo-sikicne CC
yIpynoBaHb BIMCHK CTOpiH, L0 BiJMOBigae
PIBHIO BUKOHAaHHS IXHIX OOHOBMX 3aBjaHb,
NPUHHATO «OCHOBHUM KpHTepieM 00OpOHHOT
pocratHoct» [13]. Pazom 3 tum, aximo cdop-
MYJIbOBAHUI KPUTEPIit HE BUKIHKAE 0COOIMBHX
CyNEpPEeYHOCTEM, TO METO/U HOTO OLIIHIOBAHHS,
1110 CKJIAJIMCS HAcaMIlepe/] Ha OCHOBI y3araiib-
HEeHHS JOCBIAY MHHYIIOT BiiHH (BiliH) 3 ypaxy-
BaHHSM HACTYIHUX 3MiH Yy 3acobax i crocobax
BeacHHS OoHoBuUX 1i# [7], noTenep € mpeame-
TOM OOTOBOpEHHSI Ha CTOpIHKax CremiaJbHOoT
HiTEpaTypu, M0 BBAKAIOTH «1aJIEKO HE BUYEp-
naaumy [14].

Kopinb JucKycii 1010 KiIbKICHO-SKICHOT
oriam CC BH3HAuUae 3araibHA METOJOJIOTIUHA
npobiemMa MOJETOBaHHs, MOB’s3aHa 3 TOYHI-
CTIO BIIOUTTS MAT€MAaTHUYHUM OIKMCOM OCHOB-
HUX XapaKTepUCTHUK JOCITIKYBAHOT CHUCTEMH.
ITpobGiema, sika 3Ha4uHOIO MIPOIO BU3HAYAE KOH-
LEMIiF0 MaTeMaTU4HOTO ONUCY onepartii, a Ta-
KOJK arapar JOCIIi/pKeHHs, 1110 BUILIMBAE 3 Hel,
i craBuTh 3aBaaHHs cuHTesy MM sk Bijgmy-
KaHHs pallioHaILHOTO0 KOMIIPOMICY MiK HOTO
NPOCTOTOIO 1 CTYIEeHeM ajieKBaTHOCTI 00 eKTa
JIOCTIIIKEHHS.

[linkom mpupomHO, 110 OyAb-iKe MaTema-
TUYHE TpaKTyBaHHs BIHCHLKOBOI onepaiii, 4u
Oyae TO aHaNiTHYHE, CTAaTUCTHYHE YM irpoBe,
OB’ sI3aHe 3 BTPATOIO €KBIBAJIEHTHOCTI MiXK pe-
anbHOIO M abCTpakTHOIO cHCTeMaMH. Afe 1if
pO30KHICTE Y po3rIsayBaHid cdepi mocmia-
JKEHHsI Ma€ pi3Hy Bary 3ajieiHo Bij{ Maciira-
Oy omepaiii, mpu3HaYeHHS MOjesl Ta piBHA 11
crnerjanizarii.

JlocBi MaTeMaTHIHOTO MOJICTIOBAHHS Biii-
CBKOBHX oOIlepalliii rmokasye, [0 OJHa MOJe/b
3BUYAWHO HE OIHCYE BCIX Mpouecis, 110 Biidy-
BAFOTHCS B KOH(POHTYIOUMX YIPYTIOBaHHSX [2].
Ha pi3Hux eramax JOCHiJDKeHHS MOxe OyTH
BUKOPUCTAHO crHelu]iuHi BY3bKOCIIPSIMOBaHI
MOJIEJIl, Y TOMY YHCIIi Mojiesti O0HOBHX [Iil Cy-
XOIyTHHX BifchK, aBiawil Ta [1T10, cun duoty.

HesBakatoun Ha HaymexHicTh Taki MM He
MalOTh NPHHLIMINOBUX BijMiHHOCTeH. [Ipore
NPUPOHE TParHeHHs HaNWOUIBII TOBHO Bij-

outn ocobauBicTh «cBoroy Buay 3C abo poay
BINCBK, 1110 MPUBOAMTE 10 JeTaji3allii nporpa-
MH y CBOIH crienmiuHiit ramysi, no-nepie, po-
OUTEH 1X 3pO3YMIIMMH TiIBKH (haxiBIISIM TMEBHO-
ro npoduio, a no-apyre, CynepeuuTb yMoBaM
«CTUKYBaHHSD) 1X M17K CODOO Ta 3 KOMILIEKCHOIO
MOJISJLITIO, 1110 BiATBOPIOE O0HOBI il pi3HOPI/I-
Hux BuiB 3C i poniB BIHCEK y BUIVISL €IMHO-
ro MpoIecy, OCKIIbKH IMiABUINEHHS MaciuTady
onepatiiil, SK 1IpaBuIlo, 0B A3aHe 3 MPOLIECOM
arperyBaHHs 3a pO3paxyHKOBUMH OJUHUISIMH,
PO3IVISIIAaHUMHU BIJPI3KaMH Yacy Ta KOMILIEK-
coM (axTopis, 1o BPaxoByloTh [15].

B inmomy acriekTi komruiekcia MM (po3-
DISIAAQHOrO PiBHsI) MOBUHHA BIAOMBAaTU BCl
OCHOBHI KOMIIOHEHTH TMPOTHJIii YTpyNnoBaHb
BICBHK, SIKi B 3arajIbHOMY BUIAKY HE IPOCTO
B3a€MO3alekKHl MK coDoro, ane H MOXKYTh
3HAYHO PI3HUTHUCS 34 BEIMYMHOIO i BHECKOM
B ycHix onepauil 3ajexHO Bif CTPYKTypu
po3msayBaHUX (hopMyBaHb, XapaKTEPHCTHK
OBT, Bumy OoiioBux aid, eGeKTHBHOCTI Ke-
pyBaHHs i 3a0e3MedyeHHs, a TAaKOXK BiJ IHIIHX
¢daktopie [14]. Ane OCKIIbKH [geTami3artis
Takoi Mojeni norpidHa juile B MeBHIH Mipi,
IO TAMOPsAAKOBaHA PiBHIO KepyBaHHs, B iH-
Tepecax SKOro il po3podisiiorTh, BOHA 3MEH-
IYETHCS 31 CXO/DKEHHSM BiJl HIOKIUX JTAHOK
no Bumux [7]. A merojolioriyda rmpobiema
aJIeKBaTHOCTI BUPOIKYETHCA B IpodiemMy 1o-
3HAYEHHs OCHOBHUX XapaKTePHUCTHK Orepariii.
Tak yBaKarTh, [0 OCKIJIBKHA €Tall 3arajibHo-
r0 CTPaTeriyHOrO IUIAHYBaHHS 3aCTOCYBAHHS
3C xapakrepu3yeTbesi HAHO1IBIIO HEBH3HA-
yeHicTio Buxiauux ganux (BJ1), To it Biadburts
iiloro 8 MM Mae onucyBaTH TUIIE NPHUHIIAIIOB],
AKICHI BJIACTHBOCTI PO3IIIIaHUX OIlepallii, a
He jJeTanbHi XapakTepucTuku [16]. B ocHoBI
TaKMX MOjIeJIei JIeKUTh SIKICHWN aHasli3 BeJH-
KHX BIHCHKOBUX CUCTEM.

Y Bimomux MM pochipKyBaHOTO piBHS
3BUYANHO peai3yeThes «y3arajibHeHe TPaKTy-
BaHHsI CIUIBHUX Oo#oBux fit» Buais 3C, K,
HAIpPUKIAA, Y MOjeli crpareridyHoi oneparii
TAGS-5 (CIIA) [5].

[{imKkoM TIPUPOIHO B PO3IIISALYBAHOMY KOJIi
[NUTaHb HasiBHA 1 «MOMKJIMBICTH IPU3BEICHHS
70 TPYOHMX MOMMIIOKY» y Pe3yibTari BHCOKOTO
piBHs y3arajbHeHHs [2].

[Tosnauenuii y 3arajibHUX pUcax By30Il Cy-
nepevyHocTel, rineprpodoBanmii crnenudikoro
o0’exTa JOCHIDKeHHS, BUKJIMKAB JIO IKUTTS
YMOBHO JIBa OCHOBHI MIJIXOAH O TIPUHITUITIB
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OL[IHIOBAHHSL.

[lepmnit HanpsiM o€ IHAB yCi CIIEKTPH 3are-
peueHHs (Bl «ONMUCY HE TIOBHOIO Miporo» [11]
J10 «Tpy00T HOMHIKKWY [2]) MOJKITUBOCTI «IITY Y-
HOTO CTBOPEHHS OJITHOPIIHOCTI» il Yac OIH-
canust OoMoux moxnuBocteir OBT 1 Biiich-
KOBUX (DOpMYBaHb 3a JOMOMOIOIO MOPIBHSIHHS
PI3HOPIAHUX 3ac00iB OOPOTEOH 3 eTaTOHHUMH
Ta BUKOPHCTAHHS «CYMapHOIo iHjekcy Ooiio-
BHUX MOJKJTHBOCTEH cTopin». BiH 30cepekeHnit
HABKOJIO METOJY PO3B’SI3aHHS LLISIXOM PO3po-
6nenns MM onepauii Ta po3paxyHKy e(eKTHB-
HOCTI pO3IVISLYBAHUX YIPYIOBaHb MOJIEIIIO-
BaHHsIM TxHiX Ooioux aii [10, 7, 12, 14, 17].

Y 1poMy BHMaJKy MOTPIOHWN CKiIam pis-
HOPIJIHUX CHIT 1 3ac00i1B, a TakoXK 30a/laHcoBaH1
nponopiii misk Buaamu 3C, pogaMu BIHCBK 1
yacTUHAMH 3a0e3neueHHs, NMPUHHIATHI HOpMa-
TUBHM OOMOBHX 3aC00IB /U181 YCHILIHOIO BeICHHS
HacTy1y abo 000poHN MOKe OyTH BU3HAUCHO 34
jquHamikoro 3minenHs CC 3aje)xHo Bij Bapiariii
CKJaay BIHCBK, (popm 1 ciocobiB 1x HoHoBOro
3actocyBaHHs. Takuit miaxija A03BOJIsIE Bpaxo-
BYBAaTH BIJHOCHO BEJIMKY KUIBKICTH (PaKTopis,
0 TaKk YM iHaKIle BIUIMBAIOTH Ha pPE3yJbTar
ontepauii [10]. 3Baxkatoun Ha 1ie, foro BBaKa-
IOTh HaWO 1B KopekTHUM [ 18].

[Ipore MOKIMBOCTI Ta TMepeBard [bOro
HIXOY HPsSIMO 3ajiexarh Bij macuitady Bij-
TBOpeHux omnepariil. Ilig yac mMomemoBaHHS
OoifoBUX Jiii oreparMBHOTO, a THM OlJbIIe
CTpaTeriyHOro, piBHS BiH 3aX0/IUTh, K MIPaBH-
710, B HEPO3B A3YBaHi CyMepedHoCTi Ta mpodrne-
mu [14].

KpiM TOro, BHKOpHUCTaHHS T 9ac «Ips-
MOI0» MOJEIOBAHHS  TPOCTOPOBO-4ACOBOIO
po3KiajaHHg mporecy OOHOBHX J1iif 3HAUHO
YCKIAIHIOE TIPOIeAYypy ONTHMI3aIll pillleHb.
Bukinkae CyMHIB 1 HPaBOYMHHICTH OLIHIO-
BaHHs Takoi orepariii 3a oMHUM KpuTepiem. Ha
JYMKY OIOHEHTIB, /ISl OCPIKAHHS KOPEKTHO-
ro pilieHHs O/IMH 13 KpUTEpiiB MOTpiOHO me-
PETBOPHTH HA MakCHMyM, IHII — Ha MIHIMyM
(30Kpema, BTparh CYHpPOTHBHUKA — MaKCH-
MYM., CBOI — MiHiMyM Tom10). ITpoTe 1i BuUMOru
B3aEMHO CyIepewHBi. A OCKUIBKH TOBHOIIIH-
HY «TEOpIH0 KOMIIPOMICY» TOKH HE CTBOPEHO,
e(heKTHBHICTE Orepallil OLIHIOTD 3a CYKYITHI-
CTIO KpUTEepIiB opicHTOBHO [14], 110 Tak camo
HE JI03BOJISIE ONMTHUMI3YBaTH PillIeHHS.

PazoMm 3 THM HaBiTh y KJaci po3riisijaHuxX
3aBJlaHb CKJIQ/IHO 3anepedyBaTH CHIIbHI CTOPO-

HH TaKOro IMiXOMY Ta MOXKIUBICTh HOro BUKO-
PHCTAHHS B MOJIENSX HIKYOro i€papXiyHoro
pIBHA, @ TAKOK B ITepallifHUX Mpouecax Jo-
CITIJDKEHBb 1 HacaMrepe/ Ha eTarti (opMyBaHHs
oazu BJI.

Jpyruit, anbTepHAaTUBHUM  BUJIICHOMY
BHUIIE, HANIPsiM Da3y€eThCsl HA yCepeIHEeHH] 1IH-
POKOIo KoJta yMOB O0HOBUX i 1 HpUITYIIEHHI,
o pi3Hi THMH 030pOEHHS MOPIBHAHHI 3a 1X-
HIM BHECKOM Yy KIHIEBUI pesyibrar onepatiii,
a TOMy KOXKHOMY 3 HUX MOXke OyTH NMPUCBOEHO
BaroBui koe(iuieHt, BU3HaYeHUN siKk 00HOBMIA
notenmian (bII). 3a nonomorow nux «ierx-
HOK» OOMOBI MOXKIIMBOCTI BIHCHKOBHX (hopMy-
BaHb BU3HAYAIOTH 3@ JONOMOIOK HAMIPOCTi-
ot JTiHiitHOT hopmu:

11, = Z:=1xi 11, (1)

ne II — GoiioBuil noTeH1ian BiHCbKOBOro ¢op-
MYBAHHS; 7 — KUIbKICTh THUIIIB 030pO€HD Y PO3-
rsgaaHomy Qgopmysanni; x; i /1 — KiJbKicTb i
OoioBuil noTeHLia 030POEHD i~TOTO TUILY.

A nna pospaxynkis CC BilicbKoBHX (hopmy-
BaHb a0 yrpynoBaHb BIHCBK, SIK IIPABUJIO, BH-
KOPUCTOBYIOTE (hOpMyITy

c=te Zoi T @)
n 2.0,

ne C — criiBBiHOMICHHS CHJT YTPYIIOBaHb CBOTX
BilichK 1 Bilicbk npotusHuka: I7 111 — cymaphi
00110B1 MOTEHITIAM CBOIX BIHCHK 1 BIHCHK IpO-
TUBHHKA; # 1 M — KUIBKICTh THITIB 030pO€Hb B
yIpyNoBaHHI CBOIX BIiCHK 1 B yrpynoBaHHi Biii-
ChK IPOTMBHHUKA; X, 1 [/, — KiJIbKiCTh 1 O0ioBHH
MOTeHIiaT 030pOEHD I-TOTO THITY X, i I~ Ki/Tb-
KicTh 1 OOHOBMH moTeHIian 030poeHb j-TOTO
THUITY.

BII 3actocoByioTh, SIK npaBuilo, Ajst ole-
PaTUBHUX pPO3PaxyHKIB, sSKi HE TOTpeOyIOTh
JOCKOHAJIBHOIO BPaxyBaHHsSI 30BHILIHIX (ak-
TOpIB, i JUlsl BU3HAYECHHSI KUTBKICHO-SIKICHOTO
CC cropin. Moro MokHa BU3HAYMTH 3aBYACHO,
1 BIH 3aJIMIIAETHCS AOCUTH cTabinpHuM [19].

CrnekTp apryMeHTiB Ha KOPUCTh IIbOTO Ha-
HpsiMy HE MEHII IIUPOKHHA 1 MepPeKOHIUBUN
[13, 5, 18]. Bixg Bu3HaHHS KOPHUCHOCTI, SIK 1H-
CTPYMEHTa HAyKOBHX JOCIHiDKeHb, 0COOJIH-
BO Juist ouineHHs 3aransHoro CC, norpibHoro
CKNajJly yrpynoBaHb BIHCBK 1 IPOTHO3YBaHHs
pesyibTariB onepariii [8], 10 «MoTyKHOTO 1H-
CTPYMEHTA BHPIIICHHs HEBWU3HAYEHOCTI Mij
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qac MpUHHATTS pimenb» [15]. IctoTHEM apry-
MEHTOMHA KOPHCTh 1[bOTO i/IX0/1y € BU3HAHHS
HOro MiDKHapOJIHUMH aHATITHYHUMH LEHTPaMH
Ta BUKOPUCTAHHS B npoueaypi oninoBadus CC
Ha HeperoBopax 31 CKOPOUeHHs 3BUYaRHUX 03-
Opoens y €Bporri.

[Ipore AOCHUTH BajXJIMBOIO € M JyMKa OIO-
HEHTIB 3 IIPUBOJLY TOTO, IO MPOCTE MiJACYMOBY-
BaHHsA bIl cynmepeunTh OCHOBHIH BIacTHBOCTI
CKJIAJHOT CUCTEMHM — 11 LUIICHOCTI Ta 3aJIMILIAEC
3a paMKaMH aHali3y NuTaHHs 30a1aHcoBaHOCTI
030pO€Hb, @ TAKOK CTBOPIOE MOMKIMBICTBH I10-
MUJIKOBOTO YSBIICHHSI PO TeEpeBary THX UM
iHmuX yrpynosanb [14, 17]. s komrenHcariii
LbOI0 HEIOJIIKY HalyacTille MpOnoHYyIOTh BU-
KopucTaHHs He noctiiiHux BIl 1 mompaBkoBUX
koedimientis [15, 17], a «mmpokoro Habopy
BI1 nns pisanx macmradis, ¢opm i crocobis
OoitoBux miii» [14].

[IpaktuuHe BTi/ICHHS TAaKOro MijXOay BUpa-
KaeThes B 3acTocyBanHi (3amicTh BIT) «xoedi-
LIEHTIB NOPIBHAHHOCTI», IKi BU3HAYAIOTH CTO-
COBHO HE €IMHOTO €TalioHa, @ KOKHOTO THITY
030poeHB TTPOTHOOPUOT CTOPOHH, SIKI B I[HOMY
BH/II D010 B3a€MOJIIOTH 13 po3risiiaHuM 0oilo-
BUM 3acobom. KoxHoMy iXHBOMY BUIY B I1bO-
My BUNajKy Oyjie BIANOBIIaTH NeBHA MHOXKUHA
koedimientiB mopiBasHHOCTI, a Bl yrpymo-
BaHHs CTA€ 3aJIKHUM HE TLIBKH BiJi BJIACHO-
ro KUIBKICHO-SIKICHOT'O CKIIajy, ajie i Bij Killb-
KOCTI Ta SIKOCTi 030pO€HHS APYroi CTOPOHH.
Dopmyria (2) y nboMy BHIIAIKY Ha0yBae Takoro
BUITISTY:

ae /il — xoedimieHTH y9acTi, MO BH3HAYAIOTH
BiJIHOIIEHHs KiJIBKOCTI OOMOBHX 3aco0iB, MIO
Opanu yudacTb y pO3IIAAYBAHOMY BHjI 0010,
0 IXHBOI 3arajibHOT KiJIbKOCTI: k,; — koedi-
LIEHT TOPIBHSHHOCTI OOHOBUX 3ac0oDIB /-TOTO
THITY CBOIX BIMCHK BiJHOCHO KOH()POHTYIOUHX
00ii0BUX 3aC0O01B j-TOIO THILY; k — KOe(ILeHT
MOPIiBHSHHOCTI GOMHOBHX 3acOBIB j-TOTO THITY
BIMCBK MPOTHBHUKA BIHOCHO CBOIX 0OHOBHX
3ac00iB i-TOTO THUIY.

CrurajinicTs Bupasy (3), ssky HIOHTO BHITpaB-
JIOBY€ BIAOMTTS LUIICHOCTI CUCTEMH, T030aB-

JIsi€ METOJ] HOTO TOJIOBHHUX TepeBar — NpocToTH
ta HaouHocti [14]. Ane OGararopa3oBo 301ib-
IIeHa CKJIaHICTh MOJaHHs Omneparii B pe3yib-
TaTl MEXaHIUYHOI AEKOMITO3HINI, K BHIACTHCH,
HE MOJKE OTOTOXKHIOBATUCS 3 BIATBOPEHHSM 11
IHTETPaTHBHOI SKOCTI. JI0 BaroMux HeIOMIKIB
noai0HOT MojepHi3amii MeTOay CIIijJ 3apaxy-
BaTU i OOYMOBIEHE CKIAIHICTIO HPOLEAYPU
00MEKEHHS TOYHOCTI PO3paxyHKIB OKpeMHX
anasoris bII Bukopuctanusm MM TakTuaHoro
PiBHA, 110 Aa€, 1K Bijomo [10]. meHI 1ocToBip-
Hi OLIHKHU HMOPIBHSHO 3 MOJEIUIIO CTpaTeriuHol
onepartiii. A HaJIT0O HE NMEPEKOHINBHM € BHKO-
pUcTaHHs MOAIOHOINO HifAXoAy Ui MoOYIOBH
ornrumizauinux MM.

VY Toit xe vac y [17] HEnmpaBOMOYHICTH OITi-
HIOBaHHSI OOMOBOT MOMKJIMBOCTI YI'PYIOBAHHS
BINCBK MIsIXOM M1i/icymoByBaHHs bl pisHopi-
HUX 3aco0iB, 110 BXOJAATH Yy Hel, Ha3WBalOTh
«HaBps 4K 00" €KTUBHOIO, OCKinbku b1 Bu3Ha-
4aloTh Ha MOJIEJ1 BeTMKOMaciITabHoT onepartii,
y sKiil ypaxoByIOTb B3a€MHHIA BIUJIMB YCIX CHII
i 3ac00iB 000X cTopiny. | «ix mijcymMoByBaHHS
JI03BOJISIE 3 BUCOKOIO BIPOTiIHICTIO BCTAHOBITIO-
BaTH 00HOB1 MOXKIMBOCTI BIHCBHK Y LIITOMY».

Tematuky bBIl mouyanu akTUBHO 0OroBOpIO-
BaTH y BIAKpUTIH npeci i3 cepenunn 80-x pokis
MMHYJIOTO CTOpivysi. 3a Yac, 110 MMHYB, JO-
CUTh CHJIBHO 3MIHMJIOCS YSBIGHHS SK PO caM
[IOTEHLIA], 34 JOIOMOIOK SKOI0 OLIHIOBAIIH
3pazku OBT, Tak i npo noreHiian BiCHKOBHX
dopmysans (BD) 1 yrpynosans Biiicek. [Ipore
HaBITh 4Yepe3 JEKIIbKa JACCATHIITH 3arajibHO-
ro po3yMiHHS MK BHJAMH Ta pPoAaMH BiHCHK
Hemae. SIK y TpakryBaHHI NOHSITh, TaK 1 B Me-
ToJIaxX BU3HAYCHHS moTeHIamiB 3pa3kie OBT i
B® [20].

Cepito3Hy cnpoOy 30nMKeHHS B MUTaAHHIX
OMMCaHHs €JWHOTO TOHATIHHOIO amapary, a
TAKOXK CTPYKTYPH Ta 3MICTY MOTEHLiadiB pi3-
Hopiauux 3paskiB OBT 3pobus Llentp Bikch-
KOBO-CTpaTeriynux jJociikens [enepaibHoro
mrady (LBCJ T'Il) 3C P® y 1991 p. na Ha-
YKOBO-METOMYHOMY CeMiHapi, Ha siKomy OyIiin
[OPUCYTHI NPEACTaBHUKHU BCIX HAYKOBO-0CIII/1-
auX opranizamii (HJ1O) MinictepcTa 0bopo-
au (MO). Aste i BoHa He yBiHYAIACs YCITIXOM.

He mpusenu 1o €annol mMeTomonorii BUpi-
MIeHHs| €T CKJIaJIHOT HAayKOBO-MPAKTHYHOT
npoOiieMH 1 JOCHIKEHHS, 10 [POBOAUTH B
octanHi poku HJIO MO 3 Temu «Po3pobnenns
Ta peaisallis MeToJI0JIOrl CTBOPEHHS aBTOMa-
TH30BAHOTO  PO3PaxXyHKOBO-iH(pOpMaliiHOTO



Koemuyecrkan mexnura, Paxemnoe soopyocerue. Space Technology. Missile Armaments. 2023. Bun. 1 (120) 9

KOMIUIEKCY BH3HAueHHs OOWOBHUX MOTEHIliaiB
3paskiB OBT, B® i yrpynoBaHb BIiCbK (CHIT) Ha
CTpaTeriyHuX HampsIMax».

Hey3romkeHocTi NOYMHAIUCS BKe Ha eTa-
ni BusHaueHHs nousatts bII 3paskis 030poens
(ke MOBMHHO OYTH YITKHUM, KOPOTKHMM 1 OJHO-
3Ha4HuM). Bonu crocyBaiucst Takox (akTopiB
BIJIMBY Ha pe3ysibTar oleparii:

— SIKOCT1 KepyBaHHs BiicbkaMH, 3a0e3neyeH-
Hs1 (0OHOBOIO, MaTepialibHO-TEXHIYHOI'O TOLIO),
PIBHS MIZTOTOBJICHOCTI 0COOOBOTO CKIIay;

— MEXaHI3MYy IepepaxyBaHHs (€KBIBAJIEHTY-
BaHHS) CTAJOHHUX 3Pa3KiB;

— nopiBagHHOCTI BIT Mik pisHUMH TIpel-
crauukamu kiacie OBT (ranka, jirtaka, 3a-
cob6is [1T10 Tomo);

— MeTo/(iB po3paxysanHsi bII, a Takox j0-
HUTBHOCT! YCKJIQJAHEHb 1 MEXK CHpOIIEHb MpHU
1ILOMY.

Tak, 3rifiHo 13 «3arajbHONPUUHSTUM TpaK-
TyBaHHAM» [21] mig Oo#oBUM mMOTEHILIATOM
3aco0iB OBT po3yMmiloTh «KUIBKICHI y3aralib-
HEHI MOKA3HUKHW TMOPIBHAIBHOTO BIUIMBY IHX
3aco0iB Ha mepedir i pe3ynbsrar 00MOBHX Miii».
VY cyuacHoMy axasemidyHoMy (GOpMyI1IOBaHHI
[20] — «iHTETpaTBHMIT TOKA3HUK, [0 XapaKTe-
pU3y€e MakCUMaJIbHY CYKYIHICTh BUKOHYBAHUX
3pa3koM 3aB/laHb 3a LITBOBUM MPU3HAYCHHSIM
miJ yac peasizamii rpaHAYHHX TAKTHKO-TEX-
Hiunux xapakrepuctuk (TTX) 3a xapakrepuuii
qyac (PYHKIIOHYBaHHS B YCEPEIHEHMX (THIIO-
BUX) PO3paxyHKOBHX ymoBax». ToOTO HOCHUTH
Mano criabHOro. Te % cTocyeThes | TpaKTyBaH-
Hs BIT B®, naseaenoro y BilickkoBoMy eHIIH-
KJIOHEUUHOMY CIIOBHUKY.

Cri 3a3Ha4MTH, O J0 KIHIS HE MOTro/Ke-
HUM 1ij uyac pospaxysBanuss CC yrpyrnosaHb
CTOpPiH, 1110 BK/IIOYAIOTH PI3HI BUAM Ta POJU
BIWCHK (CHIT), € BU3HAYEHHSI 3HAUY€Hb TMepexij-
HUX KOe(ili€HTIB, 3a JOIOMOIOI0 SIKUX BHpI-
HIYIOTH 3a7auy €KBiBaJICeHTYBaHHS Pi3HUX BU/IIB
OBT (raunkis, mitakis, cuctem PC3B Toio) 3
METOIO NMOAaHHA 3HaueHb IXHbOTo bl y etnanx
OMMHUIIAX BUMIipioBaHHs. ToOTO 10 €1uHOrO
PO3YMiHHS 1 TYT ClIpaBa He JAifiLIa.

3okpema, y [17] cTaBuUThCA WA CyMHIB
[IPaBOMIPHICTE TTOPIBHAHHS YacTKOBOIO BHE-
CKy B pe3yinbrar OO pi3HOXapakTepHUX 3a-
c00iB 6OpoTHOM 3 aCTKOIO ETAJIOHHOTO 3aco0Yy.
[Iporunexue — B [11]: «onHakoBa CTpyKTypHa
noOyoBa 3pa3kiB 030poeHs i BD mo3Bosse
3aCTOCYBATH JUIS PO3paxyHKiB ixaboro bl
€IMHUI MaTeMaTuuHuil anapar». llpu mbomy

KO)KHY PO3PaxyHKOBY OAMHHUIIKO TIOAAHO SK
€MHY i€papXiuHy CHCTEMY, IO CKIIaAaeThCs
3 (hYyHKLIOHAIBHO 3B’S13aHOT CYKYIHOCTI Mij-
CHUCTEM BOrHEBOT Milli, KEPYBaHHs, PyXOMOCTI
Ta 3axuieHocTi. KoikHa 3 SKUX, y CBOIO Uepry,
(OpMYETBCS CYKYTHICTIO BH3HAYaIbHHX T1a-
pametpis. A BII nogano six HOpMy HpocTopy,
NOOYI0BAHOIO Ha MHOMKHWHI 3B’sI3aHUX OPTOrO-
HalTbHUX BEKTOPIB, IO XapaKTepH3yloTh HOro
BJIACTUBOCTI:

2 2 2

Y (B O P S
A'lmnx Almax Akmax

ne A, A,, ..., A, — XapakTepuCTHKH (ITapaMeTpH)
1,2, ..., k-toi Bnacrusocti 00’ ekta; A, . A, .
coen A, — MaKCHMallbHI XapaKTepucTuKH 1, 2,
..., k=101 BmacTuBocTi 00’ eKra.

Teopernuno Taxky 3ajadqy MOKHA BUPIIIATH
3a JIOMOMOTOK) MepexiIHUX Koe(ilieHTIB, 110
BHM3HAUYAIOTh EKCIIEPTHUM LIUIIXOM, abo 0e3rno-
cepenHim Bu3HaueHHsM bl 3paszka 030poenHs
B €JMHUX [MOKa3HUKAX, @ TAKOXK 3a JIOMOMOTOI0
MaTeMaTHyHOr0 MOJCTIOBAHHS onepartii (60#-
OBHX JIii1) pi3HOPIAHUX CHII (3ac00iB) 1 METOIY
kommeHcarii [20, 22].

Jlo nemomikie metony BII omoneHTH 3apa-
XOBYIOTh TaKOX HOro 0€3BiIHOCHICTH JIO BH-
niB 6oiosux it [11, 14]. Ane BigOUTTS 1IOTO
(pakTopa B OliHIOBaHHI OOHOBHUX MOKIMBOCTEH
CTOpPiH MPH3BOINTH /10 «iCTOTHUX HEraTHBHHX
HacniakiBy [17]. OckilbKH BOHO 1oTpedye po3-
OWTTS OLIHKH JUIsl PI3HUX BHUIIB i YMOB 00¥HO-
BHX JIi}f 3 OJJa/TBIINM MTiJICYMOBYBAHHSAM OTpPH-
MaHMX CKJIAZIOBUX Y MPOMOPIIsAX, XapaKTEPHUX
st posrsiganol onepauii. [Ipore Bupasutu
Takl NPOMOPHLIH HIISXOM MPOTHO3YyBAaHHS Tie-
pebiry onepaitii JocuTh cK1aaHo. Jlo Toro x cy-
kynuuit BI1 croponu-nanaaauka abo cropoHu-
3aXHUCHHUKA, PO3PaxXOBaHHM, SK TMPABUIO, LIS
HacTyIly Ha MiiIr0TORJIeHy 000pOHY it 000pOHH
[IrOTOBJICHUX [TO3MIIIH, MOYXKE XapaKTepu3yBa-
TH Xl 00MOBI MOKJIUBOCTI TIIBKH JUIS Bi3HA-
YeHUX YMOB OOHOBHX JTili.

[HIIMHA, ORI JIOIIBHAM, HA HAIll TTOTJISII,
HiAXiJ 0 KoMIeHcauii poro Heaoliky BOa-
gaeTbess B ominroBauHi bIl yrpymoane 3C
0€3BIIHOCHO 70 BHIB OOHOBHX it 1 YMOB 1X
BeJICHHsI, aJie 3 ypaxXyBaHHsIM iX 4yepe3 Hopma-
tueM notpidbHoro CC. Tak camo MokHa mo-
Jati ¥ iHmi ciabko QopmanizoBaHi (akTopu
orepatiii: CTyniHb MiJIFOTOBICHOCTI 00OPOHH,
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XapakTep MiclleBOCTi, e()eKTHBHICTh KepyBaH-
Hsi, 3a0e3MedYeHH s TOLIO.

OcobnuBe wmicnie B po3rmisjiaHiii nonemini
npuainero cradinbHocTi BIL. 3 oxniei Toukn
30py «bII Oyap-sikoro Buay 030pocHHS — Be-
JIMYMHA 3MIHHA, 3a]Ie’KHA HEe TIJIBKH Bij HOTO
TAKTUKO-TEXHIYHUX XapaKTePUCTHUK, alie i Bij
CKJIaly BIHCBK CTOpPIH, IXHBOI oOprauizarii-
HOI CTPYKTYpH. Xapakrepy OOHOBHX Jii, Ke-
pyBaHHsl, 3a0e3nedeHHs i IHIMUX (QaKTOpIBy
[9, 14, 18]. 3 iHmoi — cripoOu BiATBOPEHHS B
Mol BijizHaueHUX (hakTopis, SIK MPABUIIO,
TPHU3BOJIMIIN /10 CKIAZHUX METOMK, SKI HE
BIJIIIOBIJIA/IA  JIOCTATHLOI MIpO0 HeoOXij-
Homy 3Mmicty [17]. A tecryBanus takux MM
JaBasio HeratuBHI pesynbraTd [5]. IleBHUM
apryMeHTOM Ha KOPUCTBH 1HINOI TOYKH 30pY,
0COONMBO BaroMMM Yy paMKax pO3IsigaHo-
ro 3aBAaHHs, MOKe OyTH BiJjoMa 3aJIekKHICTh
3HUIKEHHS BIUITUBY «BHII/[KOBUX €JIIEMEHTIBY
(po3BiaKH, KepyBaHHS TOIO) Ha pe3yIbTar
BIMCBKOBOT orepartii 3 MiABUIIEHHIM i Mac-
mtady [6].

[linkom BumpaBaaHo sk ckiaanosi bl B®
HA3UBAIOTh TXHIO TEXHIYHY OCHAIEHICTh, Bii-
CHKOBY MalCTepHICTh 1 MOpasibHMI JyX. [IpoTe
il yac pospaxyBaHHs KuibKicHo-sikicHoro CC
CTOpiH, K TPABUIO, BHUKOPUCTOBYIOTH Tillb-
KH pO3paxyHKOBI JHBI3ii abo BOrHesi 3aco0Ow.
3HaiaeHi 3a cykynuictio BIT ixuix OBT. A Biii-
ChbKOBa MaMCTEpPHICTh i MOPaIbHUH AyX 3au-
HIal0Thesi B TeopeTuuHid ronmmui. CTOCOBHO
B® Taky BUIBHICTE BU3HAIOTH «PaIIe CIIpa-
BeMBOIO». AK 1 ctocoBHo CC (3 momyineH-
HSIM MaKCUMyMy BIHCHLKOBOI MafCTEpHOCTI Ta
MOpaibHOro ayxy). CYMHIBHUM TIPH IbOMY BH-
JaeTees, 1o Gopmastizailis ocTaHHiX GpakTopis
jae OUTbII TOYHI pe3ynbTaTH. HIK 13 3acTocy-
BAHHSM 3aCTePeKEHUX JOMYIIECHb.

Takuit e Xijg MiIpKyBaHb 3aCTOCOBYIOTH 1
JI0 «HEe MEHII BakJIHBOT» cKiajoBol bll —ke-
pyBaHHs, a TaKOXK /10 PO3BLAKH, 3B’SI3KYy TOILO.
Hemuny4i ToKabHI MOMMIIKH TaKUX YTOUHEHB
0e3yMOBHO 3p00JIsiTh BArOMUE BHECOK Y KiHIIe-
Buil pesynbrar. « Te came MoKHA BIIHECTH 1 J10
Hacu4yeHHs ToHsTTs BII dakropamu 6oeznar-
HOCTi, TOTOBHICTIO JI0 0010, MPUIATHICTIO O
3actocyBaHHs» [23].

Orxe, y BICHKOBIH HayIli 3a ocHOBY BIT BD
OepyTh MOMKIIMBOCTI BOIHEBUX 3aco0iB, 110 10
HUX Hanexatk. [Ipu 1ibomMy BBaKaroTh, 1110 O0ii-
OBI 3ac00M peani3yioTh CBIM MOTEHIlIAN, SKIIIO
HMOBIPHICTh BUKOPUCTAHHS (DYHKIIIH KepyBaH-

Hs ¥ pO3BIAKH MpAMYE JI0 OAMHHMII, TOOTO «3a
peamizauii rpannanux TTX» [24].

I pazom 3 THM B yMOBax cydacHMX OOHOBHX
Ti#A, 3 01HOrO OOKY, 3HAYHO 3pOCTAE 3HAYMMICTh
(paxropa KepyBaHHs, a 3 APYroro — TI€I CaMoI0
MIpOI0 — BIUIMB Ha HbOTO CyHacHHX 3aco0iB
PEB, nporpamHo-mMareMatuyHOIro  BIUIMBY
tomo. Edekr ocrannix cymipHuii i3 BruiMBa-
Mu OoiioBHX 3ac00iB [24]. YrpoBaKeHHS LIHX
HOBHX cHcTeM 1 3aco0iB niasumnye BIT 3arans-
HOBIHCHKOBOT AWBI31T HE MEHINE, HDK Y/BIUI.

VYee Buieckazane o0ymMoBioe «popmyity
yCHiXy» B Cy4acHi BiliHI Takow lepapxiero:
3aBOIOM CIIOYATKY MMaHyBaHHs B KEPyBaHHI, 110-
TIM Y KOCMOCI # [TOBITPI, a IMOTIM Ha 3eMJ1l H Ha
MOpi».

3 NeBHUMH 3aCTEPEIKCHHIMH JI0 OKPEMOIo
HAIpAMY MOJKHA 3apaxXyBaTH METO]] OIliHIOBaH-
Hs O6oMoBUX MOKITHBOCTEH yrpynosanb 3C 3a
YAQpPHOIO CUJIOK0, BOFHEBOIO MILILIO i CTyIIeHeM
JIOCSTHEHHSI TlaHyBaHHS B noBiTpi [14]. Lle, Ha
JYMKY aBTOpiB, OlJIbllle BIAMNOBIac Xapakrepy
BilicbKOBUX Aiil. [IpoTe BiaXin BiA yHIBEpcanb-
HOT MipH BUMIptoBaHHS, sikoto € BI1, i3 BHeceH-
HSIM Y HPOLIYPY HOPIBHSHHS CHIT JOAATKOBUX
YCKJIaTHEHb, Y TOMY YHCIIi MOB’ s3aHUX 3 HOP-
MaTHBAMU 32 3alPOINOHOBAHUMHM TOKA3HUKAMU
[17], 3apajim B 1iIOMY CYyMHIBHOI IIepeBary, Ha-
BPSIJL YU BAPTO BU3HATH BUIIPABIAHUM.

CxJ1a/iHO 3apaxyBary JI0 CAaMOCTIHHUX 1 1ij1-
XO[M 10 PO3MMISiAaHOT MPOLEAYPH 3@ J0MOMO-
roro «KoediieHTiB 00HOBOT MOPIBHAHHOCTIY
abo «OoroBux MOxIMBOCTEH» [11] mmsxom
BHU3HAYCHHS 3aBIaHOTO (BIABEPHEHOTO) 30UTKY
toio [10]. Bouu, sik npaBuiio, 3BYxKYyIOTb MOXK-
auBocTi Oinbm 3aransHoro metoay (BII) 1 e,
MOPIBHAHO 3 HAM, KpokoMm Hazan [12].

BasnuBe nuTaHHsA, M0 CTOCYEThCS OOIPYH-
TyBaHHsI OOHWOBOTO CKIaxy yrpyrnoBaHHs Biii-
cek, nopymye LIBCJ] I'lLl 3C P® y [25]. Bin
BHM3HAE HEAOCTaTHIMH BHKOpHcTOBYBaHi HJ1O
MO cryninb ypaxyBaHHS KOMILIEKCHOIO Xa-
paKkTepy 3acTOCYBaHHs PI3HOPIAHUX CHJI i 3a-
co0iB, poiii i micig 00 eHanb 1 3°€JIHAHb BH-
JiB (pojiiB) BIHCHK Y BHUPILIEHHI OlEPAaTUBHUX
3apJIaHb, KepyBaHHA Ta BcebGiuHoro 3abesrie-
YEeHHS IX BAKOHAHHS. Y 3B 53Ky 3 LIMM 3aI1pOII0-
HOBaHO METOIHMKY OOTPYHTYBaHHS ONTHMAJIb-
HOro 0OMOBOIO CKJajy YrpyloBaHb BIWCHK,
sKa JI03BOJIIE€ HAMOLIBIIOW MIPOI0 BpaxyBaTH
BiZI3HAUEHUH KOMIUIEKCHUH XapakTep, a TaKkoxK
BIHCHKOBO-€KOHOMIYHY JIOIUIBHICTE 3acTOCY-
BAHHS PI3HOPIJHUX CHUJI 1 3aC00IB B omeparisax
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pi3Horo Mmacmitady 1 BU3HAUYUTH 30agaHCcOBaHI
CKJI[ YIpyrnoBaHb BIHCHK 3a MiHIMaJIbHUX
BUTpAT CHJI 1 3aC00iB.

3anporoHoBaHe OMNTHUMI3alliiiHe 3aBAaH-
Hs1 QOPMYIIIOIOTE Y Takui criocid: i3 Oesniui
MOKIJIMBUX BapiaHTiB poO3B’s3KiB — 00HOBHX
CKJIaJIIB yIpyloBaHb BICHK — oOpaTu TOH,
sKuil  3abesrieuye BMKOHAHHS [OCTABICHUX
3aB/laHb 3 €(PEKTHBHICTIO, HE HWXYe MOTPi0-
HOT, 3a MiHIMaibHUX BUTpar. Jlist BUpiLIeHHS
TAKOTO 3aB/IaHHs YIPYNOBaHHs BIHCHK PO3Iisi-
JAI0Th Y BUMIAAI O0HOBOT CHCTEMH, IO CKIia-
JAETBCS 3 TIOB’SI3aHUX 3araJibHUMH  IIUTIMH
A 3aBmaHHAMH (QYHKI[IOHAIBHUX IIJICHCTEM:
yAapHol, KepyBallbHOI (CH/IM Ta 3aco0u ore-
paTUBHOTO 3a0e3MeyeHHs ), 00CTyroByBaIbHOT
(cwii Ta 3aco0M THJIOBOIO i TEXHIYHOIO 3a-
OesneueHHs ).

«JlocnmimpKkeHHs Y TIOUYMHAEThCS 3  aHalizy
et QyHKIIOHYBaHHS Y/1apHOT MHijicucTeMu i
oOrpynTyBaHHa i O6oiioBoro cknamy (MaOyTh,
BUXO/IS1YM 3 OOHMOBOIO CKIIajly W OCHAUIEHHS
NPOTHBHUKA). 3 OISy HA OTPUMAaHi PillleH-
HSl BU3HAYAKOTh BUMOTH JIO 1HINUX MiJICHCTEM,
a BUXOJISIUM 3 HUX — CKJIQJI LIIAX CHCTEM.

Ilepma aist B pamMkax MpOMOHOBAHOIO ail-
FOPUTMY — JEKOMIIO3MIIiSl T'eHepajibHOI METH
(metn (pyHKIIOHYBaHHs OOHOBOT CHCTEMH) 10
piBHS €JIeMEHTAPHUX 3aBlaHb, BUKOHYBaHHX
KoHkpeTHuMH 3paskamu OBT. Ilorim obupa-
I0Th KpHUTepii # OOrpyHTOBYIOTH KUIBKICHO-
AKICHI TTOKa3HUKH e(QeKTUBHOCTI orepariii, je
Girypytots rmubruHa TPOHUKHEHHS B 000pPOHY,
TEMIT HACTYMy Ta iHII (akTopu iMiTamiifHOro
MojemoBantsi. BUxonoM anropurmy € o0rpyH-
TOBaHMM OOHOBHI cKITaj BICHK (CHIT) yAapHOT
[CHCTEMH.

[Ipn 1pOMY BHM3HAIOTH MPSAMY MOKIHBICTH
BUPIIIEHHS 11bOT0 3aBjianHs MeTojioM bII.

[leBHUM MIACYMKOM JUCKYCIT MI%K PUXUITE-
HUKaMH JIBOX BiJI3HAYCHUX HampsMiB MOKe
CTATH TaKe y3r0o/DKYBalIbHE MOJIOKEHHS — epeK-
THUBHICTH 3acTocyBanHs metony bll 3amexuts
BiJl BUDIIIEHHS JIBOX OCHOBHUX Ipodiiem:
00 €KTUBHOI OI[IHKKM 00J1acTl JIONMYyCTUMOI'O
BUKOpucTaHHd MM, mnoOymoBaHoi Ha #Horo
0asi, 1 KOPEKTHOro MOPIBHAHHSA BHECKY PI3HUX
THMIB (BUIB) 030pO€EHB y pe3ynbrar 00HOBHX
niu [18].

OpienrtoBHe pimenns mnepuoi npodiemu
Jano pocaipkeHHs criiikocTi BII yrpymnosans
BiliCHK 710 Bapialnii ¢akTopiB, siki HOro BH3HA-
9aloTh, [0 TMO3HAYMIIO «TPAHUILl KOPEKTHOTO

3aCTOCYBaHHS» METOIY CTpaTeriuHuM i GpoH-
ToBUM piBHeM MM [18]. Ananoriuti pekoMeH-
narii 6aummo 1B [10, 14].

Hpyra npoOGiiema, He3BaKarOuM Ha IUIMH
psiJt JIOTUYHUX J0 PO3IISIHYTUX MHUTaHb, YTBO-
PIOE OKpeMHii, Xoua i y NMEBHOMY PO3yMiHHI
HUICTIHE ITpeMeT JTUCKYCil.

CyuacHuil piBeHb BHpIlLIEHHS MOAIOHOTO
3aB/aHHs B YKpaiHi MOXKYTh XapaKTepu3yBaTH
poboru Jlninponerposebkol (inii Harjlonans-
HOTO IHCTHTYTY CTpaTeriyHuX JIOCIHiKCHb,
oryOnikoBaHi B )kypHanax «Hayka it obopona»
3a 2000, 2001 i 2002 pp. Pobotu npucesHcHO
ontuMmizanii crpykrypu 036poensr 3C Vkpai-
HU «I11]1 HPULLUIOM» CKOPOYEHHS! HAJJIMIIKIB
OBT. T'010BHOIO TEOPETHYHOK HOBH3HOIO Ta
nepesaroio 3anporonosanoi MM € nojgauus B
MOJIeNl CHCTEMHOI B3aeMOJIii 030po€Hb CTOPO-
HHU-3aXUCHHUKA 3 BIJIMOBIIHUMHU pelieBAHTHUMHU
(axropamu iHKUX 030poeHb (3amicThb iX aju-
THBHOTO TIOJIaHHS ).

Bunaerbest JOUIIBHUM BUKOPUCTAHHS 3a-
MPOMIOHOBAHOTO MIZXOAY K 6a30BOTO.

3a pesynbrataMu AocaikeHHs Oyio chop-
MYJIbOBAaHO OCHOBHI BHCHOBKH /Il OOIPYHTY-
BaHHS MiJXOAY /10 BUPIIIEHHS TMOCTABIEHOIO
3aB/laHHs Ta BUXIHUX [OJ0KEHb 10 100Y10BU
MOJIEJTi cTpaTerivyHol oneparil.

Konnenuisi mo0yioBu MareMaTH4HOI Mo-
AeJii H anapary A0CJizKeHH

1. Cknajaicts o0’ekTa HOCIIKEHHS, 3
oJiHOTO OOKY, 1 3 Apyroro OOKy — 3HAYUMICTh
BapTiCHUX (PAKTOPIB BUKIIOUAIOTH MI1JIX1]
JI0 BHUPIMICHHS TOCTABJICHOTO 3aBJlaHHSA Ha
OCHOBI TUIBKHM I1HTYINil (€BPHCTHUKHU) 1 3710-
poBoro ray3ay. SIK 3aBjaHHS oOpraHizailiii-
HO-YIPaBJIiHCHKOTO XapakTepy, Horo norpid-
HO BUPIUIYBaTH aHAJIITHUHUMH METO/aMU B
pamkax Teopii AOCTIIKEHHs oTepanii, To0-
TO B paMKax aHali3y IiJecHpsIMOBaHUX i
1 00 €eKTHBHOT MOPIBHSJIBHOT OIIHKH MOJKJTH-
BHX BapiaHTIB PillIeHb.

2. Haiiblnpr  npuHHATHUM — [IOJAHHSIM
aHali30BaHOTO piBHS BOEHHOI omepaiii €
AHATITHYHA MOJEIb.

3. Jleramizarniss Mojelli TOBMHHA TIiJIO-
PAIKOBYBATHUCS PIBHIO MOCTABISHOTO 3aB/laH-
Hsi abo piBHIO KepiBHULTBA (KepyBaHHS), B
iHTEepecax gKoro il po3podusiors (3a HpuH-
[IUITOM 3HHIKEHHS JieTallizalii 31 CXOIKEHHIM
BiJl HIKUMX JIAHOK JI0 BUIIUX).
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4. OcHOBHMI NPHHIMAN CHHTE3Y MOJAENTI
NOBUHEH 0asyBaTucs Ha yCepeaHeHHI HUpOo-
KOTO CIEeKTpa yMOB O0HOBUX A1H | MPUITYLIICH-
Hi, IO pi3HOMaHITHI BUJH 030p0O€Hh MOKYTh
OyTH MOPIBHSHHI 3a BHECKOM Yy KIHLIEBHIA
pesyabrar onepaiii. KoxxHOMY 3 HHX MOXKe
OyTH IPUCBOEHO BIi/NOBIAHUI Barosuii koedi-
HIEHT, /I8l AKOr0 HaWOLIbIl NMPUHHATHOIO €
kateropis bIl. Bona 3abesneuye B mpuitHg-
ToMy maciiTabi onepauii NpakKTUYHO €AUHUH
JOCTYNHHN MIIAX AOCTIKEHb 1 MOXKIUBICTh
OJIePIKAHHS MPAKTUYHO MPUJATHUX PIlIEHb.

5. CknajiHicTh 1 HEe(EeKTUBHICTH BIiJATBO-
pennss B MM npuitasitoro macmrady Jneskux
SIKICHUX CTOPIH oneparii it onepatuBHUX (ak-
TOpiB BH3HAyYa€e JOIIIBHICTH Opie€HTAIil i
yac 1 CUHTEe3yBaHHS Ha MAKCHUMAaJbHI NOTEH-
niitHi MmoxymuBOCTI yrpynosans 3C, mo 3abe3-
NeYyITh JONIIbHI 3ac00M BeJleHHS 00HOBHMX
JiH, BIAMOBIIHUI PIBEHB KepyBaHHS TOLLO.

6. OCKITbKM ONTUMAJIBHE PIIICHHS B IIUIO-
My Ta 3a CTPYKTYPOIO 030pO€Hb 30KpeMa iCHYe
TIIBKA B paMKaxX TMEBHHX YMOB, TOMIYK HOTO
qust cucremu TT1O 1 TTPO nependavae HeoOXina-
HiCcTh 3aaBaty sk BJ KinbKiCHO-IKICHUIM CKJ1a/]
OoiioBMX 3ac0o0iB MPOTHBHMKA Ta BapTiCHI 00-
MEJKEHHS BJIACHUX 3acO0iB.

7. IlouatkoBo 3aknageHi B kareropito BII
VSBICHHS PO JIHIHHUI Xapakrep Ipoiecy
O0HOBUX il 3YMOBIIOIOTH AOLUIBHICTL BU-
KOPUCTaHHS B Mpoleci JOCTDKEHHS TiHIAHOT
MOJIE.

8. [linboBy cnpsimoBanicTb MM onepaitii
MOke OyTH MIAMOPSJAKOBaHO KpuTepito 00o-
POHHOT JOCTATHOCTI, BUPAKEHOMY Yy BUIISIL
KinpKicHO-sKkicHOro CC mpOTHIIOUHX YTpY-
nopane Bificsk. PazoMm 3 THM BIJIOMHI ITiaX1/
1o oniroBaHHS CC 3 BUKOPHUCTAHHSIM METOTY
BI1 Mae psij1 icTOTHMX OOMEKEHB, Y TOMY YHCTi
METO0/IOTMHOrO I1any, 1 norpedye po3sut-
Ky SIK 3 TOTJISAY TiABUILEHHS CTYTEHIO Bipo-
FAHOCTI OJIMHUYHOT OLIHKH, TaK 1 3 MHOTIISIY
HaJaHHA cUHTE30BaHli MM gaxocTti BIAOHTTS
CUCTEMHOCTI

BucHoBok

Y crarTl BU3HAYEHO OCHOBHI HAIpsiMU poO3-
pobrieHHs MeTooorii modynosu 6aratodyHk-
LHioHaJIBbHUX O0MOBUX cHcTeM. 3alporioHOBaHa
KOHIEMIis IXHBbOI moOy10BH W amapary 10Ciiji-
’KEeHHs1 JI03BONIUTH Ha HACTYMHHUX eTanax poOiT
BUpPILIUTH 3aBjlaHHsa cTBOopeHHss MM Oararo-

(yHKIIOHATIBHOT H0MOBOT CHCTEMH 3 MOKITHMBI-
CTIO OJIepP/KaHHS ONTHMAJILHOIO 3a KpUTEpieM
«e(PEeKTUBHICTL-BAPTICTH» PIIICHHS.

Cnucoxk BHKOPHCTAHOI JiTepaTypn

1. Kopmynos FO. M. Martematudeckue oc-
HOBBI kKnOepHeTHku. M.. 1972, 376 c.

2. [TaBnosekuit P. M., Kapsxkun B.B. 00
OMBITE TMPHUMEHEHUS MaTeMaTHYECKHX MOje-
Jei. Boennas mbicib. 1982. Ne 3. C. 54-57.

3. Karaconos [O. B. CIIIA: BoenHoe mnpo-
rpammupoBanue. M., 1972, 228 c.

4. AHanu3 omnbITa MHUHHMCTEPCTBA 00OPOHBI
CIIIA 1o coBeplIEHCTBOBAHUIO CUCTEMBI IL1a-
HUPOBaHUS M yIpaBieHHs pazpaboTkaMu BO-
opyxenus. [IMBTH, oruet Ne 11152 no HHUP.
M.. 1967.

5. CokonoB A. Pa3Burue mareMaruyeckoro
MOZICTUPOBaHHUS OOCBHIX JCHCTBUHM B apMHH
CIIIA. 3apyOexHoe BoeHHOE 0003penue. 1980.
Ne 8. C. 27-34.

6. Uyes 1O. B. Hccienosanue onepauuit B
BoenHoM gene. M., 1970. 256 c.

7. Escturnees B. H. K Bonpocy Metonosio-
UM MaTeMaTHYECKOTO MOCIHPOBAHHS Omepa-
un. Boennast mpicab. 1987. No 17. C. 33-41.

8. ®engpukos H. U., Axosnes B. . Meto-
Jbl pacuetoB 00eBOH 3(PPEKTUBHOCTH BOOPY-
xeuusa. M., 1971. 224 c.

9. Heynokoes @. O 1oj1xoj1e K oligHKe Ooe-
BBIX BO3MOXKHOCTEH 1 00eBOH d(pPeKTUBHOCTH
Boiick. Boennas Mpicib. 1973. Ne 11. C. 70-72.

10. Arees 1O. /1., I'epackun A. I1. K Bomnpo-
Cy O TOBBIIICHUH JOCTOBEPHOCTH OLIEHKH CO-
OTHOIIEHHUSI CHJI MPOTUBOOOPCTBYIOIIUX CTO-
poH. Boennas meicib. 1978, Ne 4. C. 54-58.

11. Anemkun A. B. Onenka u cousmepe-
HHE CHUJI BOIOIOIUX CTOPOH € Y4ETOM KadecTBa
cpencTB mopaxkeHus. Boennast mbicis. 1975.
Ne 10. C. 69-76

12. [Tonomapér O. K. O meromax konmmuue-
CTBEHHOI U KaY€CTBEHHON OI[EHKH CHJI CTOPOH.
Boennast mbiciib. 1976. Ne 4, C. 41-46.

13. Jly3auun B. [1., Enuszapos B. C. [loaxon
K OIpe/e/IeHUuI0 COCTaBa IPyIIUPOBKUA CHII U
cpeicTB 000OPOHHOH j0ocTaToOuHOCTH. Boenunas
MbIcTb. 1992, Ne 11. C. 25-29.

14. Cnemumnos  JI. A., ITlasnosckuii P U.,
Kabpmm A. M. K Bompocy 0 KOIH4eCTBEHHO-
KaueCTBEHHOW OIIEHKE COOTHOIIEHUS CHUJI pa3-
HOPOJIHBIX I'PYNIIUPOBOK BoOHck. Boennas
MbIcb. 1981, Ne 5.



Koemuyecrkan mexnura, Paxemnoe soopyocerue. Space Technology. Missile Armaments. 2023. Bun. 1 (120) 13

15. Crpensuenko b. M., MBanop B. A. He-
KOTOPBIE BOINPOCHI OLEHKH COOTHOILICHHS CHIl
M Cpe/ICTB B oniepanmu. Boennast Mpicib. 1987,
Ne 10. C. 55-61.

16. Moposos H. A. O merozonoruu Kaue-
CTBEHHOTO aHayu3a OONBIMUX BOEHHBIX CH-
creM. BoenHas meicib. 2004, Ne 7, C, 19-22.

17. Tepexos A. I. O meronuke pacuera co-
OTHOINECHMS CHJI B oTiepanusx. BoeHHas MBICTb.
1987. Ne 9. C. 51-57.

18. Ipruuxo B. A., Croknu ®. Meton Goe-
BBIX NoTeHHanos. Mctopus u nacrosiuiee. Bo-
eHHast MpIciTb. 1997, Ne 4. C. 23-28.

19. bonun A. C. OcHOBHBIE HOJOXKEHHS
METOJUUYECKUX IOJXOJ0B K OLEHKE OO0EeBBIX
MOTEHIHAJIOB W OOEBBIX BO3MOKHOCTEH aBH-
alMOHHBIX (GopmupoBaHuii. BoeHHAas MBIC/TE.
2008. Ne 1. C. 43-47.

20. bonun A. C., I'opuuna I 1. O 6oeBbIX
norenuuanax odpasuos BBT, popmuposanuit

M COOTHOIICHHUSIX CHJI TPYNIMHUPOBOK CTOPOH.
Boennas mbicis. 2010. Ne 4. C. 61-67.

21. Ceperun I.I., Crpenxor C.H., bo-
opoB B. M. O6 onHOM TOAX0/Ie K pacyeTy 3Ha-
4eHUH OOEBBIX MOTEHLHAIOB MMEPCIEKTUBHBIX
cpezncTB BoopykeHnid. Boennast mpicas. 2005.
Ne 10. C. 32-38.

22. Moposzos H.A. Eme pa3 o 0OoeBbix
noteHianax. Boennas wmbicib. 2010. Ne 9.
C. 75-79.

23. Hapeikun B. I. O nokasarensx 6oeBo-
ro noreHnuana BouHcKux popmuposanuii. Bo-
enHas Mbiciib. 2009. Ne 1. C. 68-72.

24, Koctun H. A. Metono/iornueckui 1oji-
X0 K ompeaejeHuio O0EBbIX MOTEHIUAIOB
BOHCKOBBIX (opMHUpOBaHH. BoeHHas MBICIb.
2017. Ne 10. C. 4448

25. OcrankoB B. M. ObocHoBanue 6oeBoro
cocTaBa IpyINNHPOBOK BOMCK (cwin). BoeHHas
Mmbiciib. 2003. Ne 1. C. 23-28.

Crartg mgagidinma 16.11.2020



	1_Страница_03
	1_Страница_04
	1_Страница_05
	1_Страница_06
	1_Страница_07
	1_Страница_08
	1_Страница_09
	1_Страница_10
	1_Страница_11
	1_Страница_12
	1_Страница_13

