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AHomayin

PesynbTaTM pocnigkeHb, wWo onybnikoBaHo B cTatTi, 6yayTb KOpWCHI ana daxisuis
NIOTICTUYHOTrO 3abe3neyeHHsn, AKi 3alMMaloTbCA NUTaHHAMW CTBOPEHHA (MoaepHi3auii) 3paskis
036POEHHA Ta BINCbKOBOI TEXHIKWU. Y CTaTTi BUKNALAETbCA METOANYHMIA NiAXia, Woa0 nopaaKy
06I'pyHTYBAaHHA BMMOT A0 MOKa3HWKIB BOrHEBOI MOTYXXHOCTI NEPCNEKTUBHOrO 3€eHITHOro
PaKeTHOro KOMNeKcy (cuctemu), aknii nepenbayae OLHKY CKIaf0BMX BOTHEBOI MOTYKHOCTI —
NOLIYKOBMX MOM/IMBOCTEN, BOFHEBOI NPOAYKTUBHOCTI Ta BOFHEBOIO Pecypcy 3 ypaxyBaHHAM
iHTEHCMBHOCTI HanboTy 3acobiB NOBITPAHOrO Hanady, AANbHOCTI i YMOB 3aCTOCYBaHHS
3EHITHOrO PaKeTHOro KOMMEKCY (CUCTEMM) 3@ KOXKHMM TUNOM Uinei. HaseaeHui nepenik
NOKa3HWKIB BOFHEBOI MOTYXKHOCTI, @ came — cepeaHii Yac BMABMEHHA i pO3Ni3HaBaHHA Lini,
iHTEHCUBHICTb PO3BiAKK LiNEN, LWiNbHICTb MOTOKY MYCKiB paKeT (Temn cTpinbbu), Yac NiAroToBKu
NepLLOro Nycky, iMOBIPHICTb YPaXKeHHS Lifi, cepegHa BUTPATa pakeT Ha 04HY uinb. [MoKasaHo,
O MOKA3HUKU BOTHEBOi MOTYXHOCTi MEPCNEeKTUBHOrO 3eHITHOrO PAKETHOro KOMMAEKCy
(cuctemun) npu 3agaHomMy piBHI 3aXMLLEHOCTI MalOTb BM3HAYaTUCb 338 YMOBU 3HULLEHHS
BM3HAYEHOI Trpynu MOBITPAHUX Uineld 3 MMOBIPHICTIO, HE HUXKYe 334aHOro pPiBHS.
O6rpyHTYBaHHA BMMOr A0 BOTHEBOI MOTY)KHOCTI MEePCNeKTUBHOIO 3EHITHOrO PaKeTHOro
KOMMJIeKCy (cMcTemn) AOUiNbHO 34iMCHIOBATU 3 BUKOPUCTAHHAM KOMMJIEKCY MaTeMaTUYHUX
mozenen, Wwo 3abesneyye MOMKAMBICTb AOCNIAMKEHHA CLEHapiiB KOHGNIKTHO-iHGOpMaLiMHOT
B33aEMOAiT NepPCNeKTUBHOIO 3eHITHOrO PaKeTHOro KOMMEKCy (cucTemMu) i NOBITPAHUX Linent y
BUrNALI iMiTaLiMHOrO MAWMHHOrO eKcnepumeHTy. [loKasaHo, WO 3a pe3y/nbTaTamu
MOZENOBaHHA MOBUHHI BW3HA4YaTUCb MOKA3HWKM MOLUYKOBWUX MOMKIMBOCTEN, BOrHEBOI
NPOAYKTUBHOCTI i BOFHEBOro pecypcy MepCrneKTUBHOMO 3eHITHOrO pPaKeTHOro KoMMNAeKcy
(cuctemmn), a TaKoXK BE/IMUMHA MATEMATUMYHOIO OYiKYBAHHA KiNbKOCTI ypaKeHUX uinen npu
BUTPaAYEHHI 3eHITHUX KEPOBAHUX PaKeT, BCTAaHOB/IEHUX HA MYCKOBUX YCTaHOBKaX.

Kntoyoei cnoea: MeToguuHUIA Niaxid, 3€HITHWUA pPaKeTHMIM KOomNaekc (cuctema), BOrHeBa
NOTYKHICTb, NOLYKOBI MOX/IMBOCTI, BOrHEBa MPOAYKTMUBHICTb, BOTHEBUI pecypc, NOKasHUKK
BOTHEBOI NOTY}XHOCTi, MaTemMaTU4YHE MOAENIOBAHHS.

NocTtaHoBKa npobaemu

HocBig  BiiCbKOBMX  KOHONIKTIB  OCTaHHIX
OEeCATUNITb CBIAYMTb, WO XapakTep 36ponHoI
6opoTbbMU i3 3acobamu nosiTpsHoro Hanaay (3MH)
MPOTMBHMKA  3a3HAE  3HAYHWUX  3MiH. Le
0b6yMOBNEHO CTPIMKMM  PO3BUTKOM  HayKMu i

TexHonoriv, nossoto HoBux Tunie 3MH, wo
BNAMBaE Ha dopmu i cnocobu gii cun i 3acobis
npoTunoBiTpAHoi  06opoHn  (MMO).  CyyacHi
nornagM Ha BegeHHs 6opoTtbbu 3i 3MH
NPOTMBHMKA 6a3yloTbCA Ha TOMY, WO 3eHiTHi
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pakeTHi KomnneKkecn (cuctemm) (3PK (3PC)) vy
nepwin yetsepti XXI ctonitra 6yayTb cKnagatm
OCHOBY 00MOBOI MOTY*KHOCTI yrpynysBaHb [MO
BaXK/IMBUX aAMIHICTPATUBHUX, MPOMMUCIOBUX i
BilCbKOBUX 06’eKTiB [1-7].

Ona supiweHHs 3aBgaHb MMNO y manbyTHin

BiiHi 3PK (3PC) nOBWHHI MaTM TaKy BOrHeBy
MOTYXKHiCTb, AKa pana 6 3mory i3 3agaHolo
MMOBIpPHiCTIO 3ab6e3neunTn BUPILLEHHA 3aBAaHb
60poTbOM 3 Cyd4acHUMM Ta nepcrnekTMBHUMM 3MH
NOTEHLMHOrO MPOTUBHMKA B MNPOrHO30BaHMX
YMOBax BeAeHHs 601MoBuX Aii.

AHani3 OCTaHHIX AochiaXkeHb Ta nyb6aikauii

AHani3 BigoMMX ny6nikauin B
crewianisaoBaHNUX HAayKOBO-TEXHIYHMX BUAAHHAX
MOKasas, WO B AaHMIM Yac NybAiKyeTbcA BeNMKa

KiNbKICTb  po6IT, AKi  npucBAYeHi  pi3HMM
acnekTam  MeTogonorii  OuiHKM  601MoBUX
B/1AaCTUBOCTEM 3paskis OBT pisHOro
npusHayeHHs [8-15]. Mpote B AgepKaBHUX
CTaHZapTax, po3pobneHnx B pi3HUA 4ac
CTOCOBHO pi3HMX 3pa3kiB OBT, 3aBaaHHA BUMOT
00 BOrHEBOi MOTYXHOCTI He pO3rasHyTe
OOCTaTHbO MOBHO | YiTKO, WO He [A03BOAAE
OAHO3HAYHO i  0obrpyHTOBaHO  BMBWpaTH

HOMEHK/IATYpPy i piBeHb MOKa3HWKIB BOrHeBOI

MNocTtaHOBKa 3aBAAHHA

NOTYXKHOCTI KOHKpeTHux 3pas3kis OBT. [lpu
LbOMY Y BiOMi1 HAYKOBO-TEXHIYHIM NiTepaTypi
[8-15] BiacyTHi pob0oTK, NpPUCBAYEHI NUTAHHAM
06r'pYyHTYBAHHA BMMOT A0 BOFHEBOI MOTYXHOCTI
3pa3KiB 3eHITHOro pakeTHOro 036POEHHA, LWLO He
[o03BoNAE  0b6rpyHTOBaHO  chopmyntoBaTu
TAKTUKO-TEXHIYHE 3aBAAHHA Ha CTBOPEHHA
nepcnektueHoro 3PK (3PC).

Takum YMHOM, NPOBEAEHUNI aHANI3 CBIAYUTD,
WO 3aBAaHHA OOrPYHTYBaHHA BMMOr 40
BOFHEBOI  MOTY)KHOCTI  3pasKiB  3eHIiTHOro
PaKeTHOro 036pOEHHA € HEBUPIWEHNM, @ TeMa
CTaTTi aKTyaNbHOIO.

BnavB BHYTPIWHIX Ta 30BHIWHIX ¢aKTopiB
notpebye nOCTIMHOI BiANOBIAHOCTI  iCHYHOUMX
3paskiB 3PK (3PC) ymoBam, wo cknanuca. Came
TOMYy  BMHMKAE  HeobXigHICTb  HayKOBOro
06rpyHTYBaHHA BMMOF [0 BOrHEBOI MOTYHOCTI,
AKI € OAHMMM 3 BAXKJNBUX | CKNAAHUX 3aBAaHb, LLO
NOBWMHHI BMpiWlyBaTUCA NpPU PO3pobLi TAKTUKO-
TexHiyHoro 3aBaaHHA (TT3) Ha CTBOPEHHA
nepcnektmeHoro 3PK (3PC). [na KopeKTHoro
06rpyHTYBaHHA BMMOr A0 BOrHEBOi MOTYXKHOCTI
nepcnektmeHoro 3PK (3PC) HeobxigHO MaTu
BiANOBIAHY METOAMKY, AKA A03BOAE BUPILLYBATH
Le 3aBAaHHA CNiNbHO 3 OBrpyHTYBaHHAM BMMOT
00 iHwumx TTX NPOEKTOBAHOrO KOMMAEKCY

Buknan ocCHOBHOro martepiany

(cuctemn).

Y 3B’s13Ky 3 UMM, HayKOBEe 3aBAaHHSA NONATaE B
NnoganbllOMy pPO3BUTKY HAYKOBO-METOAMYHOIO
anapaTy BW3HAYeHHA HOMEHKNIATYpPU i NopAaaky
OLLiHIOBAHHA MOKa3HMKIB BOrHeBOi MOTY*KHOCTI
3PK (3PC).

MeTol0 cTaTTi € BWKIQLEHHA METOAMYHOrO
niaxoay A0 CUCTEMHOIO 06I'PyHTYBaHHA BUMOT 10
NOKA3HUKIB BOrHEeBOI NOTYMKHOCTI
nepcnektmeHoro 3PK (3PC), saki 3abesneyartb
BMpPILWEHHA  BOrHEBMX  3aBOaHb  CTOCOBHO
60poTbbKN 3 cydacHUMM i nepcnekTmsHUMK 3IMH
NPOTMBHMKA B yMOBax BeAeHHA 6oMoBumx 4il, LWwo
NPOrHO3YyOTbCA.

dyHKuUioHanbHe npusHadeHHa 3PK  (3PC)
nonArae B 3HMWeEHHI 3MNH npoTMBHMKA B XoAi
BedeHHA 6onoBux Aih. bonosi 3aBAaHHA, AKi
noknagatotbca Ha 3PK (3PC), yMOBHO MOMHa
pO34innUTM Ha 3aBAAHHA YpParKeHHA i 3aBAAHHA
3abe3neyeHHs yparkeHHA 3MH npotuBHMKa [11-
14]. 3aBgaHHA yparKeHHA MOMAra€ B 3HULLEHHI
MAKCMMaNbHOIrO 4ucna LUinen npu  BUTPaTI
NMeBHWX PECYpCiB 3a BCTAaHOBAEHMW Yac B
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KOHKPETHMX YMOBax BeAeHHA OOMOoBUX AiN.
3patHictb 3PK (3PC) BMKOHYBaTM 3aBAaHHA
woano ypareHHs 3MH BW3HayaeTbca Moro
BOFHEBOO MOTYXKHICTIO, Mig AKOK pPO3YyMIloTb
3[aTHICTb KOMMNEKCy (cuctemu) BupilinTm obear
B/laCTMBUX oMYy BOMOBMX 3aBAaHb BignoBigHO
[0 LiNboBOro npM3HayeHHs 6e3 ypaxyBaHHA abo
3 ypaxyBaHHAM pafioeneKTPOHHO-BOTHEBOI
NpoTUAii NPOTUBHMKA. BorHesa noTy»xHicTb 3PK
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(3PC) BUparkaeTbCs AOCAMNKHICTIO, XapaKTepuUcTu-
Kamu 60OMOBOI YaCTMHM i TOYHICTIO HaBeAEHHSN
3eHITHMX KepoBaHux pakeT (3KP), weuakogieto
pilUeHHs BOrHEBMX 3aBAaHb. Tomy HeobxigHo
BM3HAYUTU KOMMNEKCHUIA MOKA3HMK BOTHEBOI
noty*kHocTi 3PK (3PC), aknin mae o6’egHaTh BCi
3a3HaAYeHi XapaKTEePUCTUKU. 33 [OCAXKHICTb
BorHto 3PK (3PC) nponoHyeTbcs npuimaTu
NOXWNy  AanbHiCTb  ePeKTUBHOI  CTPiNbOK
(nyckiB), Ha SAKiM 3HAYEHHA MMOBIpPHOCTI
yparkeHHA TMnoBsoil uini oaHiel 3KP Bignosigae
330aHOMY 3HAUYEHHIO.

MeTognMyHMA  nigxig [0 ObrpyHTYBaHHSA
BMMOT 4,0 BOrHEBOI NOTY*KHOCTi NepCNeKTUBHOIo
3PK (3PC) 6asyerbca Ha npeacTaBeHHi
KOMMJIEKCY (cuctemmn) AK enemeHTy cucTemmu
3€HITHOro PakKeTHO-apTUNEPIACLKOro NPUKPUTTA
(3PAM), B sKi meTa PyHKuUioHyBaHHA 3PK (3PC)
nignopagkosaHa meti 3PAll, a cam Komnnekc
(cnctema)  posrnapaerbca AK 3aci6 i
AOCATHEHHA. B noganbwomy ¢dopmyntotoTbea
OCHOBHi 3aBAaHHA, AKIi Mae BMKOHyBaTu 3PK
(3PC), Ta HeobxiaHa NoOCNiAOBHICTb iX pilleHHSA.
®yHKuioHyBaHHA 3PK (3PC) po3buBaeTbca Ha
OoKpeMi nig3agadi, Aki HeobxigHi i AocTaTHI ans
BUKOHaHHA OCHOBHMUX 3aB4aHb 3P0;
CKNAJa€ETbCA CXema B3aeEMOAii  CKNagoBux
yactuH (6onosmux 3acobis) 3PK (3PC), wuwpo
peani3ytoTb chopmybOBaHi Nig3agadi, a noTim
byayeTbca MepeXkeBa Mogenb ix B3aemogii [15].
Ha nigcrasi uiei mopgeni po3pobnsertbca
CTPYKTYpHO-PYHKUioHanbHa cxema 3PK (3PC),
Lo BU3Ha4aE OCHOBHi dYHKLiOHANbHI
niacuctemu 3PK (3PC), ix TMN, KOMMNOHYBaHHA. Y
AKOCTI BapiaHTiB cTpyKTypHUX cxem 3PK (3PC)
MOMYTb  PO3rnagaTMca  BapiaHTU  CUCTEM
ynpasniHHA HaBegeHHAMm 3KP i cynpoBoaeH-
HAM Uini, a TaKOX BapiaHTM pPO3MILLEHHA
enemeHTiB 3PK (3PC) Ha ogHOMy abo aeKinbKox
6oi110BKMX 3acobax.

BorHeBa NOTYyXHicTb nepcnektusHoro 3PK
(3PC)  KOHKpeTHoro  TMMNy  BW3HAYaETbLCA
aHaniTM4HMUm  metogom  abo  meToaom
MATEMATUYHOTO MOZeNt0BaHHA LIAXOM
3HAaXO4XKEHHA  MAaTeMATUYHOro  OYiKyBaHHA
YMCNA NOTEHUINHO 3HULLLYBAHUX TUMOBUX Linewn
32 BCTAHOBNEHMM 4Yac, B 3aZaHWX YMOBaXx
6orioBoro 3actocyBaHHa, 6oekomnnektom 3KP,
AKMN 3HAXOAMTbCA HA MYCKOBMX YCTAaHOBKaXx
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(NY). BoHa 3anexutb Big ymoB 60MOBOro
3actocyBaHHA 3PK  (3PC), aki  MOXyTb
3MiHIOBATMUCA B 3HAYHUX Mexax. Bouesmgb, Wwo
MaKCMMasibHe 3HauYeHHA BOFHEBOI MOTYXKHOCTI
MaTume Mmicue 3a ymosu, Koam 3PK (3PC)
BCTUTHE BUTPATUTU 6oekomnnekT 3KP, Akuit
3HaxoauTbcA Ha MY, 400 MOMEHTy Woro
ypaxeHHA 3MH npoTnBHMKa.

AHaniTMYHUIA MeToa BM3HAYEHHS BOrHeBOi
noTy»KHocTi  nepcnektnsHoro  3PK  (3PC)
6asyeTbeA Ha OLLiHLLi MaTeMaTU4YHOro
OYiKyBaHHA 4YMCNO uinen i-ro Tuny, axke 3PK
(3PC) MmO*Ke 3HMLLMTM 33 Yac iCHYBAHHA B yMOBaX
BOrHeBOi npoTuaii 3 60Ky NpPOTMBHMKA, B
3aranbHOMY BMMAAKYy PO3PAxXOBYETbCA  3a
dopmynoro[14]:

M; = m;PyiPosyri Posemp.iKkKbr

(1)

fe m;— cepefHa (odiKyBaHAa) KiNbKicTb
cTpinbb, AKy 3PK (3PC) moKe BUKOHATK NO LiNAx
j-ro TMNY A0 MOMEHTY MOro yparkeHHa abo
BUTPAYeHHA  OOEKOMMMEKTy  paKeT,  fAKi
nepebysatoTb Ha 1Y;

P,6,.i— VMMOBIpHICTb BUABNEHHA LiNi i-ro TUny;

Po6cmp.i — IMOBIPHICTb 06CTpiNY wini i-ro tuny;

P,,; — MMOBIpHICTb yparkeHHA Uini i-ro Tuny 3a
YMOBM ii 06CTPiNY N pakeTamu;

Ky — koeodiLieHT KepoBaHOCTI;

K5 — koeoiuieHT rotoBHocTi 3PK (3PC).

MaKcmmanbHa KinbkicTb cTpinbb 3PK (3PC) no
Winax i-ro TMNy BWM3HAYa€ETbCA BiAHOLIEHHAM
3anacy 3KP Qsp, WO 3Haxoantbca Ha MY, po
BUTPATU PaKeT nj Ha ogHy cTpinbby no uini i-ro
™ny: m:naxw"

Yac BeaeHHA boiosux i 3PK (3PC) tEﬂi npu
BiAOUTTI HaNbOTY LiNel |-ro TNy BU3HAYaETbCA
3anacom 3KP, uo 3HaxoauTtbca Ha Y, i Temnom
CTPiNL6U 1;:tsy ; = Qzkp/N;-

Y cBoto Yepry, Temn CTPinbbu BM3HAYAETbCA
UMKAOM  CTpinbbu T;, TpWBanicTb  AKOro
3a/1eXXMTb Bi4 4MCNA LiNbOBMX KaHaniB, Tvny
3KP, uncna pakeTt B Yepsi, Aa/NbHOCTI CTPiNbLOY,
BMCOTW i wBuaKocTi uini: n; = 1/1;.

Topai ovikyBaHUI Yyac BefleHHA bonoBuUX Ail
ana 6aratokaHanbHoro 3PK (3PC) npwu BigbutTi
HaNbOTy Uinen i-ro TNy BM3HAYaTMMETbCA 3a
dopmynoto:

(2)

ten, = Mesi NpsTi,
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fle Mpz;— MaTEMaTUYHE OYiKyBaHHA 4Mcna
uinen i-ro TMny, 3HULWEHUX OLHWUM BOTHEBUM
3acobom (uinboBum KaHanom) 3PK (3PC) npwm
BuTpayeHHi 3KP (Qszkpps, WO BXOAATb B
H6oeKomnieKT BOrHeBoro 3acoby (uinboBoro
KaHany), Wo 3HaxoanTbcs Ha MY;

Ngz— uucno BorHeBux 3acobiB (UinboBUX
KaHanis), Wwo BxoaaTb Ao cknaay 3PK (3PC).

MiagrotoBKa  MNOYATKOBMX  AaHWUX  ANA
OLiHIOBAHHA NMOKasHWKa M; BK/IOYAE
BM3HAYeHHA TUMIB i KiNIbKOCTI Uifen, 3 AKMMMK
nosuHeH BecTn 6opoTbby nepcnekTnsHMn 3PK
(3PC), BM3HauyeHHA [aNbHOCTI 3aCTOCYBaHHSA
(napameTpiB 30H BUAB/IEHHS, MYCKY i ypayKeHHs)
3PK (3PC) 33 KOXHMM TWUMOM LUiNel, ymOB
3actocyBaHHA 3PK (3PC) npu BupiweHHi
BOrHEBWUX 3aBAaHb, cnocoby cTpinbbu, yacy
nobu, pagioenekTpoHHOI BOrHeBOi 06CTaHOBKM
Ta IHWNX YNHHUKIB.

Y3arasibHeHUM NOKa3HUKOM BOrHeBOI
noTty*kHocTi 3PK (3PC) € iMOBIipHicTb BUPiLLEHHSA
KoMMaeKcy BOrHEBUX 3aBAaHb, wo
NOKNAZATbCA Ha MEepPCnekTUBHUIMN KOMMJIEKC
(cnctemy).  BennumHa  UbOro  MOKasHWKa
3a71eXUTb  Big 34aTHOCTI  iHGOpMaLIHKX,
KOMaHAHO-yNpPaBAAOYMX, BOTHEBUX i TEXHIYHMX
3acobis, wWwo BxoaaTb A0 cknaay 3PK (3PC)
BMKOHYBaTH YaCTKOBI 3aBAaHHA, Lo
NOKNaAalTbcA Ha HUX. TaKUM YMHOM BOTHEBa
noTy*HicTb 3PK (3PC) 6yae Bu3HauaTtuca:

- MOXAMBOCTAMM 3acobiB po3BigKM LWOA0
cBoeYvacHoro smasneHHsA 3MH B 3agaHMX ymoBax
60M0BOro 3aCTOCYBAHHS;

- MOX/IMBOCTAMM MYHKTY ynpaB/iHHA
(KomaHAHOro nNyHKTY) WOAO CBOEYACHOro
ynpasBniHHA BorHesMmu 3acobamu 3PK (3PC),
pilweHHA 3agadvi uineposnoginy i BMpadi
LineBKa3aHHA Ha BOrHeBi 3acobu;

- MOXKIMBOCTAMM BOrHeBmx 3acobis 3PK (3PC)
WoA0 3HMWeHHA 3MH pisHMx TUniB;

- MOX/IMBOCTAMM TeXHiIYHMX 3acobiB wWwoao
3abe3neyeHHA  QYHKLUiOHYBaHHA  BoMoBMX
3acobis 3PK (3PC) npoTsirom 3aaaHoro yacy.

3 MeToaMuHOI TOYKM 30py npoueaypa
ObrpyHTYBaHHA BMMOT [0 BOTHEBOI MOTYXKHOCTI
3PK (3PC) nonsarae B TOMy, O CMOYaTKy Ha
niacrasi onepaTUBHO-TAKTUYHUX OaHUX
BMAINAIOTLCSA NMOKA3HUKM 6A30BMX BNACTMBOCTEM
BOrHEBOI MNOTYXHOCTi nepcnektnsHoro 3PK
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(3PC), noTim BM3HaYalOTbCA YaCTKOBI MOKA3HUKY,
BMbUpatoTbcA KpuTepii  iX  OUiHIOBaHHS,
NiAbUpaeTbcA  HOMEHKNATypa  MOYaTKOBMX
AaHWUX Ta 33 PO3PaxXyHKOBMMM CNiBBIAHOLIEH-
HAMKW, abo 3 BMKOPUCTAHHAM MaTeMaATUYHUX
Mmogenen, Wo BPaxoByHOTb NapameTpun TUNOBUX
cueHapiis 60MoBUX AilA, 3HAXOLATLCA 3HAYEHHA
KpuTepiiB  OUJIHKM  MOKa3HWKIB  BOrHeBOI
noTy»KHocTi nepcnektnusHoro 3PK (3PC), sKki
3340BO/IbHAIOTb HeobxigHoMy PiBHIO
BMPIiLLEHHA NOKNAAEHUX BOTHEBUX 3aBAaHb.

Jo 6asoBux  BAAcTMBOCTEMN BOrHEBOI
noTtyHocti 3PK (3PC) BigHOCATbCA MOLWYKOBI

(po3BigyBanbHi) MOX/INBOCTI, BOrHeBa
NPOAYKTUBHICTb | BOTHEBUI pecypc.
YacTtkoBumm NOKa3HMUKamm BOrHEBOI
noTyxHocti 3PK (3PC) e€:
- AMOBIPHICTb  YParKeHHs  Uini  oAgHieo

pakeTol;

- cepegHiit Yac BMABNEHHA i po3ni3HaBaHHA
uini possigysanbHuUmm 3acobamm 3PK (3PC);

- WiNIbHICTb NOTOKY Ljifien B HaNbOTI;

-yac nigrotoskn 3KP [0 nycky i
CTpiNbLbY;

- cepenHA BUTpaTa paKeT Ha O4HY Linb.

Po3BigyBanbHi MOXAWBOCTI CKAagatoTbecA 3
MOK/IMBOCTEN 3 BUABNEHHSA Ljinen (aki 3anexartb
BiJ, OANbHOCTI i po3mipiB 30HU BUABNEHHA Ha
Pi3HUX BMCOTaxX) Ta MOXKAMBOCTEM 3 BMAAYI
iHbopMmaLii npo nosiTpaHi wini.

MoKasHMKamm
moxnmsoctel 3PK (3PC) e:

- IHTEHCMBHICTb PO3BIAKM LiNen y,;

- cepegHiit Yac BUABNEHHA Linen ty  0,;-

- cepegHiit yac onisHaBaHHA uinem t, s -

Kputepiamu OL,iHKM pOo3BigyBaNAbHUX
moxnmsoctel 3PK (3PC) e:

TEMMN

pO3BiAyBasbHUX

nomp

nomp t
oni3H ’

nomp
Yo > yp » Leusan < teusen'

(3)
om om om . .
BE Yy "™, tounam Conimy — HEOBXiAHI 3HAUYEHHS

NOKa3HMKIB po3BiAayBanbHUX MoKamBocTen 3PK
(3PC).

OUuiHKa UMX NOKAa3HUKIB 34IMCHIOETbCS 3a
CNiBBIAHOLWEHHAMM:

oni3H <t

noTp __

I3

noTp
oni3H

=’

omi3H’

(4)

noTp noTp , ,MOTPp __ p .
1/tBHﬂBn + toniaH' tBI/IHBJl - AtBl/lHBJ‘I’ t

Ae A— winbHicTb HanboTty 3MH;

P P
tousenr Lopizy — 3HAYEHHA Yacy BUABNEHHA Ta

Ooni3HaBaHHA LineMn, Wo peanisytoTbes.
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BorHeBa NpoAyKTUBHICTb i BOrHEBMIA pecypc
3PK (3PC) xapaKTepusyloTbCA CepeaHboto
OYiKYBaAHOK KiNbKICTIO 3HMULEHMX MNOBITPAHMUX
uinen npu BigbUTTIi 30CcepekeHoro yaapy 3MH
abo npu BUTpayeHHi oaHoro 6oekomnnekTty 3KP,
wo 3HaxoautbcAa Ha MY 3PK (3PC). BoHa
3ane)aTb Bif4 MMOBIPHOCTI YypaXXeHHA UiAi
OOHIEI0 PAKeTOl, PO3MIpPIB 30HWU YpParKEHHA,
KiNbKOCTI UiNen, wWwo ogHo4YacHO niansaraloTb
ob6CTpiny, i TPUBANOCTI UUKAY CTPINbOMN.

YacTtkoBumu NOKa3HUKamm
npoayktmusHocTi 3PK (3PC) €:

- IHTeHCMBHICTb NOTOKY MyckiB 3KP y;;

- cepenHA ButpaTta 3KP Ha yparKeHHA oAHiEi
uiniR;

- AIMOBIpHiCTb
pakeTtoto P;;

-y4ac niarotoBkn nepworo (t;) i KoxHoro
noganbLioro (t,) nycky 3KP.

Kputepiamn OUiIHKM BOrHeBOi NPOAYKTUB-
HocTi 3PK (3PC) €:

Yo <V¥a %, Ry <R™™; Py > Pty > 17, t, > 6, (5)
ne yrl"lomp' Rnomp’ Plnomp’ tllvomp’ tlzvomp
HeobxigHi 3HauyeHHs

NPOAYKTUBHOCTI.

Kputepiem ouiHKM BorHesoro pecypcy 3PK

(3PC) € cepegHA KinbkicTb uUinen, AKi

BOrHeBOI

YpaXeHHA  uini  oAHielo

MOKa3HUKIB BOrHeBOI

BparkaloTbcA ogHMM  H6oekomnnektom  3KP:
N, > N;°™.

BupiweHHA KomnaeKkcy BOrHeBUX 3aBAaHb
nepcnektusHum 3PK  (3PC) B xoai 6oto
34iMCHIOETbCA B yMOBax BegeHHA BorHtio 3MMH
NPOTUBHMKA Y BiANoBigb. ToMy MNMOBIPHICTb
BUPIiLLIEHHA BOrHEBUX 3aBAaHb, AKI
noknagaotbca Ha 3PK (3PC), 3anexuTtb AK Bif,
piBHA MOro BOrHEBOI NOTYXHOCTI, TaK i BiA piBHA
3axMLLEeHOCTi, fAKa 3abe3neuye 36epexeHHA
6oespgaTtHocti 3PK (3PC) i peanizauito 1ioro
BOrHEBUX MO/MBOCTEW. B uinomy Bumora ao
BOrHeBoi NoTy*KHoCTi nepcrnektueHoro 3PK (3PC)
npuM 3agaHoMy PiBHI  MOro  3aXMLEHOCTI
BM3HAYAETLCA 32 YMOBW HeobXigHOCTI nepemoru
3PK (3PC) Hag BuAaineHoto rpynoto uineu.

O6rpyHTYBaHHA BMMOr 0O  BOrHeBOI
noty*kHocTi 3PK (3PC) y 3B’A3Ky 3 Be/MKOW
KinbkicTio pakTopiB, AKi HEObXigHO BpaxoByBaTh
NpU BUPILIEHHA AAHOro 3aBAaHHA, AOUiIIbHO
3A4iMCHIOBATH MeTogamu MATEMATUYHOTO
MOZENIOBAaHHA 3 3aCTOCYBAHHAM KOMIJIEKCY
iMmiTauinHMXx moaenen, AKi onNuUcyloTb npouecu
¢yHKujoHyBaHHA  3PK  (3PC) vy  cKknagi
yrpynysaHHa 3PB npu BWKOHaHHI 3aBAaHb 3
NPUKPUTTA O6’€EKTIB B NPOrHO30BaHUX YMOBax
BeAeHHA bonosux ain (puc. 1).

XapaKTepucTMKn 06’eKTiB,
Lo MigNAraloTb NPUKPUTTIO
BiA yaapis 3MH

3asaaHHa MNMNo
Ha NNaHOBaHWUI Nepiog Ta
NoTpibHi piBHI IX BUpiEHHA

Cknag, cun i 3acobis 3MH,
AKi MOXKYTb BYTU 3a4iaHi ana
3aBAaHHA yaapis no o6’ekTax

N '

MpocTopoBo-4acosi
cxemu HanboTis 3MH

>

Moaeni 6onosoro
3aCTOCYyBaHHA
6oiMoBux 3acobis, LLO
BXOAATb [0 CKAady
3PK (3PC)

Y

Komnnekc imiTauinHnx moaenei, o
ONUCYHOTb NpoLLecH GyHKLIOHYBaHHA
nepcnekTtneHoro 3PK (3PC) y cknagi
yrpynyBsaHHs 3PB npu BUKOHaHHI 3a4a4 3|
NPUKPUTTA 06’€KTIB B NPOrHO30BaHNX |
yMOBax BeAeHHs 601MoBUX ail

YMOBM i TMNOBI BapiaHTK
BMKOHaHHA 60OM0OBMX 33434

Penbed micuesocTi B
palioHax 06’eKTiB
NPUKPUTTA

- =

BMMOTM 0,0 NOKA3HMKIB BOTHEBOI MOTYKHOCTI 3PK (3PC)

Man. 1 — CTpyKTypHa cxema o6rpyHTYBaHHA BUMOT 40 BOrHEBOT NOTYXHOCTI
nepcnektusHoro 3PK (3PC)

B ocHoBY po3pobsieHHs Mmoaenen AouinbHO
MOKAACTU Cy4yacHi iHTepaKTUBHI iHbopMaLinHi
TexHosorii, fAKi 3abe3neuyyldTb MOXKAMBICTb
AOCNioXeHHA cueHapiiB 3actocyBaHHA 3MH i
yrpynysaHb 3PB y Buraagiirposoro imitauinHoro
MaLLUMHHOro eKkcnepumeHTy [16-19]. Peaniszauis

AaHoro meTtody nepeabayae po3pobaeHHsA
mozeni 6oioBux yrpynysaHHs 3PB, ocHalleHoro
nepcnektuBHumun 3PK (3PC), 1 yrpynyBaHHS
NOBITPAHOrO NPOTMBHMKA, OCHALLEHOro Cy4ac-
HUMK | nepcnekTBHUMmM 3IMH npu BigCYTHOCTI

Ta B YMOBax iHTEHCMBHOIO 3aCTOCYBaHHA
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pagionepelukos i 3acobiB BOrHEBOro ypaxKeHHsA
NOBITPAHMM NPOTUBHMUKOM.

Ons  po3pobNeHHA MOXKAMBUX CLEHapiiB
BeAEeHHA 601oBUX A nepcnektMBHum 3PK
(3PC) y cKknagi yrpynoBaHHA 3PB MNOBWHHI
BMKOPUCTOBYBATUCA TaKi gaHi [11, 14]:

- Tmunu, TTX, BapiaHTM NobyaoBM i HanpaMu
yoapis 3MH, npodini i TpaeKkTopii nonboty
aepoaMHaMIiYHUX i BanicTUYHKUX Linen, Hapaan
3MH Ha 3acobu MMO i o06’ektn, uwpo
NPUKPUBAIOTLCA, OYiKyBaHi pPiBHI NepewKos,
CTOCOBHO Pi3HUX BapiaHTiB BelleHHA
NPOTMNOBITPAHOT onepaLiii;

- ANCNOKaLuif, po3mipu, CTyMiHb BaXK/IMBOCTI
o6’ekTiB Ta BMMOrM [0 e(dEeKTUBHOCTI ix
NpUKpUTTA BiA yaapis 3MH;

-Tunu, TTX i BapTicHi xapaktepuctukn 3P0,
MOXKBI cnocobu 1ioro 60MoBOro 3acTocyBaHHA
Y Pi3HUX CLeHapiax BeAeHHA NPOTUNOBITPAHOI
onepawi;

- XapakTep penbedy MicueBOCTi Ta
nigCcTUAOYOI NOBEpXHi y panoHax o06’ekTis
NPUKPUTTA Ta HA HaNPAMKaX iMOBIpHUX yaapis
3MH.

BucHOBKU

3a pe3ynbTaTaMu MOAENIOBAHHA MaloTb ByTH

OTPUMaHi  NOTPIOHI  3HAYEHHs  MOKA3HWKIB
PO3BiAYyBaNbHUX  MOM/MBOCTEN, BOrHeBOi
NPOAYKTUBHOCTI Ta  BOTHEBOro  pecypcy
nepcnektuHoro 3PK (3PC), Ha niacTtaBi AKMX
po3paxoByloTbcs  6a30Bi  NOKA3HWMKKM  1i0oro
BOrHEBOI NOTYXKHOCTI.

MNapameTpun BOrHeBOI NOTYKHOCTI

nepcnektueHoro 3PK (3PC) matoTb Bignosigaty
BMPILLEHHIO HAaCTYMNHUX 3aBAaHb:

- 3a6e3ne4yeHHA NOLWYKOBUX MOXKAMBOCTEMN
3PK (3PC) 3a uac, WO He nepeBuLLYE u4ac,
HeobXiaHWIM ANA yparKeHHA Wini 3a4aHoro tmny;

- BUABJIEHHA, PO3Ni3HaBaHHA i BU3HA4YeHHA
NpiopuTETIB ypaskeHHA Uifen Ha pybexkax, wo
3abe3nevyloTb iX CBOEYACHUI 0bCcTpin 3agaHo0
KinbKicTio 3KP;

- 3a6e3ne4yeHHA MOXKMBOCTEM CBOEYACHOIO
LineBKkasaHHA BorHesim 3acobam 3PK (3PC);

- 3a6e3ne4yeHHA  MOMK/IMBOCTI  YparKeHHA
Linen 3agaHoro TUMNy B MeXax BCTAHOB/EHOI
30HU YpaXKeHHs.

TakMM 4YMHOM, HaBeOEHUN METOAUYHUI
nigxig, Ha BigMiHy Bif, BiZOMMX, BUKOPUCTOBYE
NPUHUMAN CUCTEMHOIO OBIFPYHTYBaHHA BMMOT
0o NOKA3HMKIB BOrHEBOI NOTY*KHOCTI
nepcnektusHoro 3PK (3PC), aki 3abe3neuvytotb
CYyMicHe y3roa)KeHe OOrpyHTYyBaHHA BMMOT A0
6a30BMX | 4YACTKOBMX MOKa3HWKIB BOrHeBOI
MOTYXHOCTi nNpu  @iKCOBaHUX BUTpaATax Ha
po3pobneHHs i dyHKuioHyBaHHA 3PK (3PC).

Ons obrpyHTYBAHHA BMMOI A0 MOKA3HWKIB
BOrHEBOi NOTY»KHOCTI nepcnekTnsHoro 3PK (3PC)
HeobxiaHe po3p0ob6aeHHA MaTeEMaTUYHUX
mozenein 1oro 6oMoBoro ¢yHKLiOHYBaHHA,
nobyfoBaHUX BIiANOBIAHO 4O  CTPYKTYPHO-
dYHKUiOHaNbHOrO i cueHapHoOro nigxoais Ao
BiloOpaXKeHHA npoLecis 6onosoro
3actocyBaHHA 3PK (3PC) B pamkax BMKOHaHHA
po3paxyHKoBMX HOMOBUX 3aBAAHb Ha TUMOBOMY
pO3paxyHKOBOMY 0OMepaTUBHO-TAKTUHHOMY
¢doHi. Mopenb 6olioBoro ¢yHKLUioHyBaHHA 3PK
(3PC) noBuMHHa b6yTM npeacTaBneHa y BUMNAAI
CTPYKTYPHO-PYHKLiOHanbHOro  BifobparkeHHA
npouecy 3actocyBaHHa 3PK (3PC) y cknagi
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yrpynysaHHa 3PB, aii AKoi po3rnagatoTbCA Ha
TUNOBOMY OMEPaTUBHO-TAKTUYHHOMY (OHI npwn
BMKOHAHHI CYKYNHOCTi pO3paxyHKOBUX BOMOBUX
3aBAaHb PO3PaxyHKOBOrO CLEHapito NpoTArom
3a4aHoro yacy (onepauii, 6olioBux gii).

o OCHOBHMX OLHIOBAHUX MOKAa3HWKIB, AKi
XapaKTepusyoTb BOrHeEBY MOTYXHICTb
nepcnektuBHoro 3PK (3PC), MmMoXyTb 6yTK
BiAHeceHi 6oloBuit noTeHuian, KoedilieHT
6oiioBoro noTeHujiany, maTemaTuyHe
OYiKYBAHHA 4YMC/Ia 3HULLEHUX LiEN, a TaKOX
YaCTKOBIi MOKA3HMKM, WO XapaKTepusyloTb
NOLWIYKOBI MOM/MBOCTI, BOFHEBY MPOAYKTUB-
HiCTb Ta BOrHEBM pecypc.

Y3aranbHeHUM NOKa3HMKOM BOrHeBOI
notyxHocTi 3PK (3PC) € MMOBIipHicTb BMpiLLEeHHA
60M0BOro 3aBAaHHA 3 MPUKPUTTA 06’€EKTY npwm
Bin6buTTi yamapy 3MH npotmBHMKa. B ymoBax
NpoTUAii NPOTMBHUKA MMOBIPHICTb BUPIiLLEHHA
BOrHEBWX 3aBAAHb, AKi MOKnagatotTbca Ha 3PK
(3PC), 3anentb K Big, pPiBHA MOro BOrHeBOI
NOTYXHOCTI, TaK i Big piBHA 3aXMULLEHOCTI, fAKa
3abe3neuyye 36epexeHHAa 6oespaTtHocTi 3PK
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(3PC) i peanisauito noro BOrHEBUX  HeAocTaTHi 0bcarn daktorpadiyHoi iHbopmaui
MOKnnBocTen. Peanisauia 3anponoHoBaHoOro Npo GaKTUYHUMWA TEXHIYHWMK cTaH napky 3PK
niaxogy BuMMmarae noganbworo po3suTky (3PC), WO [03BONAE BW3HAYUTU  HANpPAM
BiAMNOBIAHMX MAaTEMATUYHNX MOLENIEN B YMOBAX  NOAANbLUNX AOCAIAMKEHD.
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AHHOMaAyusA

PesynbTaTbl MccnenoBaHuin, onybanKoBaHHbIe B cTaTbe, ByAyT No/e3Hbl ANA cneuuanncros
JIOTUCTUYECKOTO 0becneyeHmns, KOTOPbIE 3aHMMAKOTCA BOMPOCAaMM CO34aHUA (MoAepHMU3aLMK)
06pasLLOB BOOPYKEHUS U BOEHHOMN TEXHUKU. B cTaTbe M3naraetca MeToaMyecKuin noaxos K
nopaaky obocHoBaHMA TpeboOBaHW K NOKas3aTeNAmM OFHEBOW MOLWM MepCneKkTUBHOIO
3@HUTHOrO PAKeTHOro KomMjekca (cucTembl), KOTOpbIA  NpeaycmMaTpuBaeT  OLEHKY
COCTaBAAOLWMX OTHEBOWN MOLLLIM — MOMCKOBbIX BO3MOYHOCTEW, OTHEBOM NPON3BOAUTENIBHOCTU U
OrHEeBOro pecypca C YY4ETOM WHTEHCMBHOCTM HajseTa CpPeAcTB BO3AYWHOrO HanafeHwus,
JanbHOCTU WM YCNOBMI NPUMEHEHUA KOMMNEKCA (CUCTeMbl) NO Kakgomy Tuny LUenen.
MpuBeaeHHbIN nepeyeHb MOKasaTeNe OrHeBOM MOLWM, a UMEHHO — cpegHee Bpems
0OHapy»KeHWA M Pacno3HaBaHUA LLeN, MHTEHCUBHOCTb Pa3BEAKM Liesiel, NAOTHOCTb NOTOKA
MYCKOB paKeT (Temn cTpesibbbl), NOArOTOBKE NEPBOro MycKa, BEPOATHOCTb NOPAKEHUA LLeNN,
CpegHUn pacxof, pakeT Ha oAHy Uuenb. [loKasaHo, 4YTO MOKasaTenn OrHeBON MoOLLM
MepcneKTMBHOIO 3EHWTHOrO PAKEeTHOro KoMmMjekca (cucTembl) nNpuv 3a@aHHOM  YpOBHe
3aLUMLLEHHOCTU AOXKHbI ONPeAenaTbCca NpU HEOOXOAMMOCTU YHUUTOXKEHUA OnpeaeeHHON
rpynnbl BO3AYWHbIX Liefeil C BepPOATHOCTbIO He HUKe 3agaHHoro yposHA. OBocHoBaHMWe
TpeboBaHMIN K OTHEBOI MOLLM NEPCNEKTUBHOIO 3€HUTHOIO PAKETHOrO KOMMJ/eKca (cuctembl)
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LenecoobpasHo OCyLLECTBASATbL C UCMO/Ib30BAHMEM KOMM/IEKCA MaTEMATUYECKUX MOAENEN, YTO
obecneynBaeT BO3MOXKHOCTb WCC/AEAOBAaHUA CLEHApUEB KOHGAUKTHO-UHGOPMALMOHHOIO
B3aMMOAENCTBUA NEPCNEKTUBHOIO 3€HUTHOMO PaKeTHOro KOMMEKCa (CUCTEMbI) U BO3AYLLHbIX
uenen B BUAE UMUTALMOHHOIO MALUMHHOIO 3KCnepumeHTa. NoKasaHo, UTo No pesyabTaTam
MOJENNPOBaHMA AO/XKHbI ONPeaenATbcA NoKasaTenn MOMUCKOBbIX BO3MOMHOCTEN, OrHeBOM
NpPou3BOAUTENBLHOCTU U OTHEBOTO PECcypca NepcrneKkTMBHOrO 3eHUTHOTO PaKeTHOro KOMM/IeKca
(cucTembl), a Takke BeAMYMHA MATEMATMUYECKOTO OXUAAHUA KOMYECTBA NOPaXKeHHbIX Leel
npu M3pacxoaoBaHUM B0OEKOMMNEKTa 3EHUTHbIX YMPaBASEMbIX PaKeT, YCTAHOBAEHHbIX Ha
MYyCKOBbIX YCTAaHOBKaX.

Knroueevble cnosa: metToamMyeckmnini Noaxosa, 3eHUTHbIM pakeTHbINM KomMnneKkc (cuctema), orHesas
MOLLb, TMOWUCKOBble BO3MOMHOCTWM, OFHeBas MPOM3BOAUTE/IbHOCTb, OFHEBOM pecypc,
nokasaTenu orHeBoii MoLK, MaTemaTUYecKoe moaeMpoBaHue.

Methodical approach to the substantiation of the indicators of
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Abstract
The results of the research published in the article will be useful for logistic support specialists
who are involved in the creation (modernization) of the samples of weapons and military
equipment. A methodical approach to substantiating the firepower requirements of a
promising anti-aircraft missile system (system) is presented, which provides for the assessment
of the components of firepower — search capabilities, firepower and fire resource, taking into
account the intensity of the air attack, range and conditions of use of the complex (systems)
for each type of goal. A list of indicators of firepower is given, namely, the average time of
detection and recognition, the intensity of reconnaissance of targets, the density of the flow
of missile launches (rate of fire), the preparation time of the first launch, the probability of
hitting a target, and the average consumption of missiles per target. It is shown that the
firepower indicators of a promising anti-aircraft missile system (system) at a given level of
protection should be determined provided that it is necessary to defeat a selected group of air
targets with a probability of not lower than a given level. The requirements for the firepower
of a promising anti-aircraft missile system (system) can be substantiated using a complex of
mathematical models that provide the opportunity to study scenarios of conflict-information
interaction of a promising anti-aircraft missile system (system) and air targets in the form of a
simulation machine experiment. It is shown that, based on the simulation results, the
indicators of search capabilities, fire performance and fire resource of a promising anti-aircraft
missile complex (system), as well as the mathematical expectation of the number of people hit
by the whole when the ammunition load of anti-aircraft guided missiles installed on launchers
are used, should be determined.

Keywords: methodical approach, anti-aircraft missile system (system), firepower, search
capabilities, firepower, fire resource, firepower indicators, mathematical modeling.
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