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IMITAIIMHA MOJIEJb PO3PAXYHKY UMOBIPHOCTI BOPTOBOI'O
HABEJEHHA HA OIJIb I3 3BACTOCYBAHHAM METOAY
ITAPAJVIEJIBHOT' O 3BJIMKEHHSA

Ilpeomem Oocnidsicenv nonseac 6 pospodyi ancopummy PO3PAXYHKY eQeKmueHocmi amaxu nosimpsaHoi
MAnonomimuoi yini MemoOoM NApanenbHO20 30IUNCEHHs 3 YPAXY8AHHAM pPaKypcie onpominenus yini. Ilpusedenuil
NPUKIAO PO3PAXYHKY UMOBIpHOCMI 60pmMO08020 HABeOeHHs, 0e 8 AKOCMI Yini po3ensoacmuvca sunuwysay F-22, na
AKUUL NOCAI008HO 30iticHiolomb amaky aimaxku F-22, F-35, F-18. Ioscneni ompumani pesyromamu. Memoro
00CiOMHCeHb € PO3POOKA HAYKOBO-MEMOOUUHO20 anapamy O OOIPYHMYBAHHS HA OCHOBL OMPUMAHUX OYIHOK
PAYIOHATBHO20 8Apianma nepcneKmusHO20 3paska 601060l agiayitiHoi mexHiKu.

Knrouosi cnosa: memoo napanenvHo2o HABeOEHHs, YNepeodicend MOuYKa 3ycmpiui, egexmusHa niowa

PO3CII08ANHS, PAKYPC ONPOMIHEHHS.
Beryn

3IIMCHIOIOTH
NepeoCHaIIeHHS napKy Ha
GararodyHKIIOHAIBHI amapatn  (JIA),
MPOBOIATH MOAEpHizamito JIA, mo 3HaXomsAThCs Ha
030pO€HHI, 3IIHCHIOIOTH PO3pOOKY 1 3aKyMiBIIO
KEpOBaHOTO aBiamiifHOTO 030poeHHS HOBOT'O
TTOKOJIIHHS.

CBITOBI  JepiKaBU
aBlaliiiHoro
JITAIbHI

IIpoBigHi

I'onoBHUMHU 0co6muBOCTAME Takux JIA €:
3HW)KEHHS JIEMAacKyIOUMX O3HAK IX 3aCTOCYBaHHS
y BCIX Jiana3oHax JOBXWH XBHJIb (pafiojoKaIiifHOMY,

iH(ppauepBOHOMY, YJIBTPa(ioNeTOBOMY, BHAUMOMY,
aKyCTUYHOMY);
3a0e3neYeHHs i IBUIICHHUX MaHEBPEHHUX

XapaKTePUCTUK 32 PaxXyHOK OCHANICHHS JBHTYHIB
CHCTEMaMH BiAXHUIICHHS BEKTOPY TATH;

3a0e3neueHHs 3HavHOTro O0HOBOTO paniycy mii;

30LTBIIICHHAS e(eKTUBHOCTI IHTETPOBAaHOTO
OOPTOBOTO PaaiOCIEKTPOHHOIO OOJaTHAHHS MUISXOM
3a0e3eueHHsI:

MOBHOI CHUTYyaIiifHOoi iHPOPMOBaHOCTI (TAaKTHYHOI,
HaBITaIlHOI, pamioeIeKTpOHHOT 00CTaHOBKH,
TEXHIYHOTO CTaHy OOPTOBUX CHCTEM);

MOJIJIMBOCTI cCeJieKmii 1 TrpymyBaHHS Ll 3a
MIPIOPUTETAMH 3aTPO3;

ABTOMATHYHOTO  BUSIBICHHS 1  ITOJAaBIICHHS
panioeNneKTpOHHUX 3ac00iB IPOTHBHUKA;

ABTOMaTUYHOTO yIpaBIiHHS peKUMAMU
BUIIPOMIHIOBaHHS  OOPTOBHX  3ac00iB 3  METOIO
3a0e3MmeueHHs MaJiol IIOMITHOCTI JIiTaka;

pO3IIMPEHHS  HOMCHKJIATYPH  3aCTOCYBaHHS

BHCOKOTOYHHX aBiallifHUX 3ac00iB ypasKeHHS Pi3HOTO
MIPU3HAYCHHSI.

B Vkpaini 3axonu 1moa0 MoepHizarii BiiCbKOBO1
aBiaIfiifHOT TeXHIKM 1 TPOMOBXKEHHS I pecypciB i
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CTPOKIB CIIy>)KOM NPUHIUIOBO He 3a0e3neuyroTh
30epe)xeHHs] BIHCHKOBOI aBiallii y IepcreKTHBi, a JInIe
Ha MEBHUH Yac 3amo6iraloTh CKOPOYCHHIO YHUCENBHOCTI
i 3HIDKCHHIO MOXKJIMBOCTCH NPH BHPIIICHHI 3aBIaHb
ICHYIOUMMH aBiallifHUMu yrpynoBaHHsmi [1, c. 22].

IHocTanoBKka 3aBJaHHSA TAa HOr0 aKTyaJlbHICThb.
[lpaBunbHE pillleHHS 3aJadi  OHOBJICHHS  IAapKy
TaKTUYHUX JiTakiB 30poitHnx Cri YKpaiHu 3aJIeXHuTh
BiJI IKOCTI TUIAaHYBaHHSI 1 peai3aiii 3aX0/IiB 3 PO3BUTKY
030poeHHSI Ta BIHCHKOBOI TEXHIKM 30pOMHMX CHII
JepkaBd. Y CBOIO Uepry eQeKTHUBHICTh YyKa3aHUX
3aXOIIB BHU3HAYAETHCS BUKOPUCTAHHSIM PO3BHHYTOI'O
HayKOBO-METOJUYHOTO armapaTy i oOIpyHTYBaHHAM Ha
OCHOBI OTPHMAaHUX OLIHOK PpAaIliOHaJBHOTO BapiaHTa
TIEPCIIEKTUBHOTO 3pa3Kka OOMOBOI aBiamiifHOT TEXHIKH.

Ipu BHOODI parioHaIEHOTO BapiaHTa
6araro()yHKIIOHAIEHOTO BUHHMIIyBaua  ITOBHHHI
BpaxoOBYBaTUCS Taki KpHUTepii eQPeKTHBHOCTI SK
TaKTHUYHA TIepeBara y MmoBiTpSHOMY 0010 (B TOMY YHCIi
HasgBHICTEL Stealth-rexHounoriii, mo € 000B'SI3KOBUM
eJeMEHTOM OOMOBHMX JIiTaKiB IT'ATOTO ITOKOJIHHS,
MOJKJIMBICTh OJJHOYACHOTO OOCTPLTY MEKITBKOX IIJIEH),
HMOBIPHICTh ypaKeHHS! TIpM HaHECEHHI BUCOKOTOYHHX
yZapiB 10 Ha3eMHHX LUIX (B TOMY YMCI OJTHOYACHHUN
o0CTpim JEKiIbKOX Miei), BapTiCHI Ta pecypcHi
HOKa3HUKH.

Manuii  piBeHb PaJiONOKALIAHOT MOMITHOCTI
CY4acHOTO BHHHINYBada IO3BOJISIE MiTH NPHXOBAHO;
3IIHCHIOBATH ITyCK PaKeT CePeIHBOI/BEIMKOI JAIBHOCTI
3 TapaHTOBaHOI 30HM MOXJIMBHX ITyCKIiB (B JaHOMY
BUIAJKy — 3 00jacti MOXIMBUX arak), NpH
MOTPAIUISHHI B SIKY LIJIb HE MA€ MOJIMBOCTI YHUKHYTH
ypaxeHHs MaHeBpi,

pakeTor0 mpu  OyAb-IKOMY

BKJTIOYAIOYH BiIIT;

MaHeBp Ha 3abe3neuyBaTu

MOXITMBICTh OJTHOYACHOTO O0CTPINY JAEKIIBKOX IILICH.
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EdexTuBHICT  aTaku  THOBITPSIHUX  IUIeH
BUHMIIYBaueM Y BHpIIIaJbHIH CTYNEHI BH3HAYAETHCS
(hopMyBaHHSIM Ha OOPTY METOXly HaBEICHHS. 3 METOIIB
HaBeJICHHS Ha Lilb, [0 BHKOPHUCTOBYIOTBCS B
0OpTOBMX CHCTEMaX BHMHUIIYBadiB MPH 3aCTOCYBaHHI
pakeT cepeqHbOl / BETHKOi JaThbHOCTI MOXHA BUIUIHTH
Taki, SK KpWBa arTaKW, I1apalielbHe 30JIDKEHHS,
KOMOIHOBaHMIT ~MeToJ caMOHaBe/ieHHS (IOEIHYE
MO3UTHBHI SKOCTI METOMIB MpsiMe 30JIM)KEHHS 1 KpuBa
aTaKM), METOJ HaBE/ICHHS Ha yIIepe/KEHY 30HY ITyCKYy
Ta iHmi [2, ¢.145].

AHani3 momepenHix IocCaiIKeHb. 3aranbHa
XapaKTePUCTHKA METOIB HABEICHHS JITaKiB 1 paKeT i
TPAEKTOPHOTO  KEpPyBaHHS HUMH  HaBeJeHa B
[2,c.127...135].

3rigno 3 [3, ¢.15] npu HaBeeHHI BUHUIITYBadiB Ha
pyxoMmi TOBITpSHI LTI B 3aJ€KHOCTI Bl YMOB
3aCTOCYBaHHS MOXXYTh BHKOPHCTOBYBAaTHCS SK NPSMi
METOIAM HaBEIeHHS, TaK 1 METOAM HaBeJCHHSA B
yIepeLKkeHy TOUKy 3ycTpidi.

CyTh MeTOomy NpsSMOrO HaBEJCHHS IMOJSrac B
TOMY, IIO TIOB3JIOBXKHS BICH JIiTaKa BECh 4ac IMOBHHHA
30iraTucsi 3 HANpPSAMOM Ha MUIb (METOX IIOTOHi)
[4, c.13].

[Ipn HaBeneHHI BUHMINYBaYiB pyxomi
TOBITPSHI Wil TpsAMHUA MeToJ 3abe3redye, 3arajioM,
MOJIT JIiTaKa KPUBOJIHIHHOIO TpaekTopiero (KpuBii
noroHi). IlpuumHOI0 BUKpHBIEHHA € TOH (akT, IO
MUTTEBHH HampsM B3a€MHOTO TIEPEMIIICHHS I 1
JiTaka, [0 BH3HAYA€ HAMNPsIM BEKTOpPa BiTHOCHOL
MIBUIKOCTi, B OCHOBHOMY, HE CHIBIIaJae 3 HampsMoOM
Ha 1iis [4, c.13].

Ha

7, (3¢)

[IpsiMuii MeTOJ HABEACHHS € IHBAapiaHTHHM M0
YMOB 3aCTOCyBaHHs, TOOTO 3akoH (opMyBaHHs
KypCOBOT'O KyTa BUHHII[yBaya HE 3MIHIOETBCS TIPH 3MiHI
BHCOTH, JANBHOCTI, IMBAIAKOCTI 30IKEHHS 1 HANPsIMy
(pakypcy) nepexoriesss [3, c. 16].

Ane HaWOIMBII 3HAYUMEM HEJOTIKOM METOIY
MpSIMOTO ~ HABEJCHHS €  OOMEXKEHHS  HaIpsaMy
MEepPEeXOIUICHHS PYXOMHX LIeH TIIbKH B  3aHIO
miscdepy [4, c.13].

ANTOpPUTM  TPAEKTOPHOTO  KEPYBaHHA  IpH
HAaBEJCHHI B HAWBUTIJHINIY YHEpEeDKEHY TOUKY
syctpivui (YT3) Takok IIHUPOKO 3aCTOCOBYETHCS MpPHU
HaBe/ICHHI BUHHUIIIYBAaYiB Ha MMOBITPSHI M.

BaxmmBoro  OCOONMMBICTIO IHOTO  METOAY €
NpaKTHYHA TPSMOJIIHIHHICTD TpaeKTOpil BHHHIIyBaya
NpU HaBEJICHHI Ha HEMaHeBpyrouy 1ute. lLle €
peaiizariero MaKCHUMaJIbHOT TAIBHOCTIL mii
paioeNneKTpOHHOT CHCTEMHU KepyBaHHS npu
MiHIMaJBHUX BUTPATaX €Heprii Ta yacy HaBeJCHHS.

OmHEM 3 Pi3HOBUJIIB METOAY HaBeJcHHA B Y13 €
METOJI TTapajeIbHOTO 30JIKCHHS, 10 MPUBOJUTHCS B
nmaHiin mopeni [5, c. 325 1.

Ha puc. 1. HaBeneHa cxeMa BUHHKHEHHS TIOMUJIOK
HaBeACHHS Ha LUTh MPH MapaieIbHOMY 30MMKEHHI, e
@ i @p — pilicHe 1 moTpiOHe 3HaueHHs KyTta @,

A® — xypcoBa TIOMWIKa HaBeleHHI, ) — KypCOBHH
KyT, ®,, — KyTOBa IMIBHIKICTb JIiTaka, (p— KyT OTJIALY
GoproBoi pamionokariiHoi craHmii, V7 - MBHAKICTH
BHHHUIIyBada. Bick X mpoTmiexHa HaNpsSMy BEKTOPY

MIBUAKOCTI Iyl VU , BIChb Z TICpIICHIUKYIISIPHA J0 HEf.

SR >

XA d() X

Puc. 1. CxeMa BUHMKHEHHS IOMHJIOK HaBEJAE€HHs BUHHIIyBaya Ha IIiJIb.
Jxepeno: po3po0iieHO aBTOpamu.

IIpn napaneabHOMy 30JMKeHH]
Vigsin®r =V sinQ, 3aKOH  3MiHH KyTOBOI1
) ni -1
IIBUKOCTI BUHHMIIyBaya 0, =g 7
Vi

[Momivatoun, mo @ =Pr + AP (puc.l), mudepeHuinni

PIBHSHHS Tpa€eKTOpil pyXy BHHHUIIYyBada BiTHOCHO I
MaroTh BUTJISI [S, . 344]:

90

Vi cos®@rAD — Vi cos
_Vn TD fig QA

_Vycos D, AD -

AD D-w

0

D= _(VH cos@p — V7 sin@pAD —Vyy cos Q) (D).
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Braxatoun A@ manum, 3HexTyeMO B (1) wieHOM
Vipsin®@rA®. D 0OynemMo BBaxaTu IpUONU3HO
MOCTIAHUM 1 PIBHUM CepeaHidl MIBHIKOCTI 30JMKEHHS

BMHHMIIYBaya i 1iti: D = 170 =-Vpcos@r +VycosQ.

ToniD=d, - 170 t, e dy— DanbHICTh Ha MTOYaTKy
ycyHeHHs noMunku A@ [5, c. 344].

B mouaTkoBHiI MOMEHT Yacy MOMMJIKA HaBEACHHS
npuiiHsIa 3Ha4eHHs AQ@ 1o aOCONIOTHIH BeNWYWHI
Oinmpina Ti€l, mo moTpiOHa AN BUKOHAHHS CTPUILOM

A®" (BpaxyBaHHs “HpoMaxy” pakeTH: IS MOpPa3KH
UTL JOCTaTHRO TOMAJaHHS pakeTH B KOJO paiiyca
Ar).
[oroune niniliHe 3HAa4YEeHHS “TpoMaxy” paKeTH
AR nopiBHIOE [5, c. 345]
17 2
AR = do| Ay -, 1+, L0 |,
dy 2

e t— moToyHui uac. Skmo 3azaté “mpomax”

. o *
PIBHMM HOTO AOIMyCTUMOMY 3HA4EHHIO Ar B MOMEHT

dy = dipin pr . .. .
t; =———=———, KOIIM BiICTaHb IO LT JIOPiBHIOE
o
MiHIMaJIbHOMY 3HAYEHHIO dmin pr » OTPEMAEMO

3HAYEHHS JOMyCTUMOI IOMHUJIKM HaBEJICHHS AD"B
MMOYaTKOBHUH MOMEHT Hacy [5, c. 345]:
2 2
*  Ar* + ©,\dj _dminpr)
PosrnmsaemMo 3amady po3paxyHKY WMOBIPHOCTI
aTaKyd MaJIOMIOMITHOT I[iJTi 3 MEPIIIOTO 3aX0ly METOI0OM

AD

napaneabHoro 30/MMKEHHS 3a JOINOMOIOI METOody
CTaTHCTUYHHUX BUIPOOYBaHb.

BuHHIyBau B pe3ynbTaTi HA3eMHOTO HAaBEICHHS
BUBOJAUTHCA 31 MIBUAKICTIO V7 Ha JanbHOCTL d 3
JIESIKOI0 TIOYAaTKOBOK KYpPCOBOK NOMWIKOW AQ@ B
PO3paxyHKOBY

TOYKY A 3 KOOpAUHATaM1

( dg —(38)2 ; 3€ ), ne KoopaMHATA z PO3MOJIICHA 33

o, |4
HOPMaJIbHUM 3aKOHOM; dg=Ro|— | , Ie
So
Ry— manpHICTH BHUABICHHS THIOBOI Tl 3a
TEeXHIYHAMHA YMOBaMH Ha A"y 6opTOBY
pamiomokamiiiny cranmito (BPJIC) mis  3amanmx
mapametpiB BPJIC;

o; — edexTuBHa IUIoma poscitoBaHHA JIA nis

BIAMOBIMHOrO  KyTOBOTO  TOJIOKEHHS  Jiarpamu
crpsiMoBaHOCTI aHTeHu 6oprosoi PJIC;

0y — e(eKTHBHA IUIOIIA PO3CIIOBAHHS THIIOBOI
ii;

€— CepeTHbOKBAOPATHYHE BIAXIICHHS BHUMIPY
KOOP/INHAT;

BPJIC

BUHUWIIIyBada B 3aJ€KHOCTI Bix e(EeKTHBHOI ILTOII

dop—  JambHICTh  BUSBICGHHS LM

posciroanns (EIIP) o .

3anus HamiBchepa

BoxoBuit
HaIpsIMOK

[pu 3aJaHOMY METoxi HaBEJCHHS
XapaKTEePUCTUKHI Mayoi TTOMITHOCTI miTaka
BpPaxOBYIOTbCS B IIEBHHX Jlialla30HaX pakKypciB
ompoMiHeHHS (puc. 2).

Bokoswuii
HaIpsIMOK

00

[epenns namiBcdepa

Puc. 2. XapaktepHi HanpsIMKHU criocTepeskeHHs st JIA.
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Jlxepeno: [6, c.174].

Ha puc. 3 npuseneni rpadiku EIIP 30BHIIIHBOT BUIAJIKy MOHOCTATHYHOI JIOKAIil TIPX JOBXKHUHI XBHJII
MOBEPXHI BUHHMIIYBaYiB 5-ro nmokoiinus F-22 “Raptor”, 3,2 cM (OLIBLIICTD CyYacHUX PaioIOKALIHHUX CTaHLiH
F-35 “Ligthning” 1 MoaepHi30BaHOTO BHHHIIyBayua € OJHOMO3UILIHHUMH, 10 IIIOTh B CAHTUMETPOBOMY

gerBeproro mokoainHs F-18  “Super Hornet”s niarma3oHi xBuib) [6, ¢. 182, 183].
3aJIOKHOCTI BiJl pakypcy orpomiHeHHs. Po3paxyHKu
EIIP BHKOHYBaNHCh B TOPH3OHTANBHIM IUTOIIWHI IS

10* 5 2

w4

10°
10!

wl el ool

10°
1ot
102
103
101
107%4
105 , . : : : P
0] 20° 40° 60° 80° 100° 120° 140° 160

Pakypc

P T

v

Puc. 3. EIIP mnanepiB cydyacHMX 3aKOPJIOHHUX BUHHIIYBadiB IPH JOBXUHI XBHI 3,2 CM.
Ixepeno: [6, c. 183].

Haii6inemr cyrreBuit Bkiang B EITP mitaka F-18 KypcoBoMy KyTy () 1 po3paxoByeTbcsl 3a (POpMYIIOrO
“Super Hornet” B niamazoni kytiB 0...70° BHOCHTH Z, )

. p . - ® = Q = arctg(—2) , B porieci yCYHEHHS TOYATKOBO1
MOBITPO3alipHUK JBUTyHAa. B niamasoni OOKOBHX X,

pakypciB  ompominenHs  70...110°  ocHOBHMMH

IIOMUJIKU HaBEJCHHA AQD BUHHUIIYBA4Y BHUKOHYE€ K
BIZ[6I/IB3IO‘H/IMI/I CIICMCHTaMH € TIOBEPXHI1

i ) ) o0epTanbHuM, TaK i MOCTyHMaNbHUN PyX BiZHOCHO IIii,
BEPTUKAJILHOIO  ONEpeHHs 1 0oKoBi  MOBepXHi

¢drozensky. Ha  pakypcax 110...180° ocHoBHUM noTpibHe 3HaueHHA KyTa @p = arcsin(sin(Q®) Z—U) ,
Bi/IOMBAIOYMM  E€JIEMEHTOM €  COIUI0  JIBUTYHA. n
O36pocnns Ha F-18 “Super Hornet” smaxomutbcs na ~ AP =@ —Op, MHIMAIBGHA - JOMyCTAMA  NIAJILHICTD
30BHIIIHIX  TiABICKAaX, $Ki JOCTaTHBO IIOMITHO CIPUIBOU d iy r BU3HAYAETHCS BUPA3OM

BiZIOMBAIOTH OMPOMIHEHHSI PaIi0IOKALIHHOT CTaHII. _ _

Peamizopani Ha F-22 1 F-35 KOMIIOHOBKH min pr = dmin + Vo 115 +Vy (m _l)'tpuck ’

NPUBOJSITH [0 TMOSBU Ha pajapi IEKUIbKOX BiIHOCHO e MiHIManbHa  JATBHICTB  NYCKYy — PaKeTH
BHCOKHX, alic¢ BY3bKUX “HiKiB”, SIKi Ba)KKO BHSBHTH 1 din = 103 M; f,; — Yac BUJAdi IiJIEBKA3aHHs TOIOBKH
BIZICTEXXUTH (B TMOJAIBIINX PO3PAXYHKAX 3HEXTYEMO

CaMOHaBEICHHS pakeTn (I'CH); KIUJIBKICTB
3HAUYeHHAMH “mikiB”), a BemmuuHu EIIP nHa miarpami

3aCTOCOBYBAHMUX pakeT m =2 ; IHTepBAI Yacy MikK
OTIPOMiHEHHS MIX IUMH “TlikaMu’” Madi [6, c. 183].

. IIyCKAMU PAKET { py,cf = 2c.
B sxocti uimi posrisgaeTbes BUHMILYBau F-22.
Ha uinp mocimigoBHO 3AiHCHIOTh araky jitakn F-22, Bximsi  jmami  anmg pospaxyHKy — iMOBIpHOCT
F-35, F-18. Po3paxyHKH NPOBOMINCH UL PaKypCiB OOpPTOBOrO HABEACHHS BHHUIIYBAdiB: HOPMAJbHE
onpominenss 70...110° MepeBaHTAKCHHS BHHUIIYBAdiB 71 5, = 9, BenMYMHA
it omiHKM HIMOBIPHOCTI OOPTOBOTO HaBEICHHS B * )
JIOIyCTUMOTO poMaxy paxketu Ar  =5wm;

JlaHid 3a/iadi 3acTOCOBYETbCS METOJ| CTaTUCTUYHHUX ) )
CepeIHBOKBAIPATHYHE BIIXIICHHS BHMIPy KOOPAWHAT
BHTIPOOyBaHs [7, c. 409...440]. p P Py P

. €=1500 wm; EIIP BunHMIIyBaua F-22 B miamasoni
Koopaunata z TOYKH A po3NnoAiieHa 3a

o kyTiB 70...110 © Bkasani Ha puc.3 i B Tabmuui 1, pemra
HOpDMaJbHUM 3aKOHOM, B IIOYaTKOBHHA MOMEHT

. . aHUX 1 pe3yJIbTaTH pPO3paxyHKiB W HaBeneHi B
HaBeJCHHA KyT @ MDK BEKTOPOM IIBHIKOCTI A pesy pospaxy A

BUHWIyBa4Ya 1 HAOmpsAMOM Ha IIb  JOPiBHIOE Tabmuui 1.

92
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Tabmuns 1
PesynbTaTi po3paxyHKiB OOPTOBOrO HaBe/ICHHS BUHHUIIYBAYiB
Vit max Vit max » 00, tis» Hanvricme EIIP yini, | Imosipuicme
me me epao c GUAGTEHHA YL o’ 60pmo6ozo
bPJIC Hasedenuss W
nepeoHb020
0630py / EIIP¥,
Km/m’
F-22 670 +60 4.6 210/1 0,504
F-35 670 722 +120 4.6 155/1 0.032..0.0 0,65
F-18 527 +60 4.6 155 /1 1 0,11

Jxepeno: po3po0iieHo aBTOpamu.

ITpumitka. [ani, mo3HadeHi *, HaBeneHi B [2, ¢. 67, 68].

BapiiioBani dakropu:
CTaTUCTHYHO PIGHOMIDHO pO3Nn0OineHi. TIBUAKICTH

BUHUIIYBaYiB (0,55...0,85)1/17 max 5 IIBHAKICTH Iimi —
(0,55...0,85)Vu max 5 4ac Buzadi nineskazanus ['CH —1,, ;

o — EIIP npu 3amanux pakypcax omnpoMiHeHHs (puc.3).

3a HOpMaJTLHUM 3aKOHOM PO3MOALICHHS: KOOPIUHATA
Z TIpY BUXO/li BUHUIIyBa4ya B TOUKY BUSIBIICHHS LILJi.

3pUB arakd Il BHHHUIIYBadeM BUHHKAa€E B pasi,
SKILO:

B MomeHT 3axBara winmi BPJIC kypcoBuit Kyt
BUHUIIIyBada OilbIle KyTa 30HH OISRy OOpTOBOI
pagionokaniitnoi cTaHuii — O > @, ;

BIJIHOCHA WIBHJKICTH 30JIM)KEHHS BUHHUIIYBa4a 1 (LTI
Ginbue Hyns — ), >0 (D >0);

KyTOBa MOMMJIKA HABEJCHHS B MOYATKOBUIl MOMEHT

yacy AQ nepeBUIye KpUTHYHE 3HAYCHHS AD" (3

eu *
ypaxyBaHHAIM JOITyCTHMOTO IiHIHHOTO “mpomaxy” Ar’),

10610 AD>AD";
JOIyCTHMA JalbHICT CTPUIBON d iy - Oliblia 3a

JanbHICT d() BUABJIEHHS LII Ha IOYaTKy YCYHEHHS

noMuwIku AQ .
BucHoBknu

HeBenuka #MOBipHICTH  OOPTOBOTO  HaBEICHHS
BuHunryBada F-18 wa mine (W = 0,11) obymoBneHa, B
OCHOBHOMY, OinbIIOr0 mBHIKICTIO F-22 B mopiBHSHHI 3
F-18 i HeBenuKoOO HANBHICTIO BHUABIECHHS Iiii. Binbina
HMOBIpHICTH aTaku Iini BuHHMINYBadeM F-35 (W =0,65),
HiX WMOBIpHICTh HaBeIeHHS BHHHUINyBada F-22 Ha miTak
F-22 (0,504) mosicHIOETBCs, MO-Tiepiie, OUTBIINM KyTOM
orysimy OOpTOBOI pamiofiokamiHOi cTaHmii jitaka F-35,
mo-Jpyre, OUTBIIOK MBHAKICTIO JiTaka F-35. Otpumani
aHI € TOPIBHSUIBHUMH 1 3aCTOCOBYIOTBCS TIPH BHOOPi
pamioHanbHOTO BapiaHTa OararoyHKIIOHAIEHOTO
BUHUIIyBaya.

Cnucok jaitepatypu

1. Tapanenko B.B., Komypenko 0.B. Texuiunuii 06pHc nepcrekTHBHOTO TAKTUYHOTO OararodyHKI[IOHATIBHOTO JTiTaka //
30. nayk. npaup. — K. THAIA, 2020.— Bum. Ne 16(23). — C. 22-28.

2. CucreMsl ynpaBieHHsI BOOpYKeHHEeM HeTpeOuTernell. OCHOBBI HHTEIIEKTa MHOTO(YHKIIMOHATIBHOTO camoneta. [Tox pen.
akanemuka PAH E.A. ®enocosa. — M.: Mammnoctpoenue, 2005. — 400 c.

3. ABHaLlMOHHbIE CHCTeMBI paauoynpaBieHus. Tom 2. Paiuod/IeKTpOHHBIC CHCTEMBI caMoOHaBeieHus. Ilon pen.
A .. KanamenkoBa u B.11. Mepkyinosa. — M.: Paguorexnuka, 2003. — 317 c.

4. lypos B.P. BoeBoe mnpumenerne u OoeBas 3(GQPEKTHBHOCTb HCTpeOHTENnel-iepexBatunkoB. — M.: BoenHoe

uznarenseTBo Munucrepersa oboponu CCCP, 1972, — 280 c.

5. Munsrpam O.I'., Tlonos U.C. BoeBasi 3 eKkTHBHOCT aBHALMOHHON TEXHHUKH M HCCIEAOBaHME orepauuii. — M.:

N3znanne BBUA um. npod. H.E. XKykosckoro, 1970. — 500 c.

6. Boxnaes B.B., Tenepun JI.JI. XapakTepuCTUKH paguOIOKALMOHHONW 3aMETHOCTH JIETaTeJbHBIX ammnapatoB. — M.:

®dusmariaut, 2018. — 292 c.

7. Benruens E.C. Beenenue B uccnenoanue onepauuii. — M.: CoBerckoe paauo, 1972. — 551c.

Bioomocmi npo agmopie:
Xarynuena 3o0s BikropiBna
HAYKOBHUH CHIBpPOOITHUK

Jlep>kaBHOTO HayKOBO-JIOCJIITHOTO IHCTUTYTY aBiallii,
KuiB, Ykpaina

93

Haoitwna 0o pedxonezii 28.11.2021
Cxeanena 0o opyky 18.12.2021

Information about the authors:

Zoya Khatuntseva

Researcher Associate
of State Research Institute of Aviation,
Kyiv, Ukraine




36ipuuk naykosux npays [eporcasno2o naykoeo-0ocniono2o incmumymy asiayii. 2021.Bun.Nel7(24)

https://orcid.org/0000-0002-2686-0426 https://orcid.org/0000-0002-2686-0426
Mapaxkyain Onexcanap IOBenanboBuy Oleksandr Marakulin

CTapUIMi HAyKOBUH CIIIBPOOITHHK Senior Researcher ) o
JlepsxaBHOTO HAayKOBO-IO0CiJHOTO IHCTHTYTY aBiallii, of State Research Institute of Aviation,

Kyiv, Ukraine

Kuis, Ykpaina ‘
https://orcid.org/0000-0002-3941-8557

https://orcid.org/0000-0002-3941-8557

SIMULATION MODEL FOR CALCULATING THE PROBABILITY OF AIRBORNE GUIDANCE ON A
PURPOSE WITH THE APPLICATION OF THE METHOD OF AIMING TO A FIRST POINT OF MEETING

Z. Khatuntseva, O. Marakulin

Leading world states are re-equipping their aircraft fleet with multifunctional aircrafi, modernizing aircraft in service,
developing and purchasing a new generation of guided aircraft weapons. The main features of such aircraft are: reduction of
unmasking signs of their use in all wavelength ranges (radar, infrared, ultraviolet, visible, acoustic); ensuring great
maneuverability by equipping engines with thrust vector deflection systems and using a ratchet aerodynamic scheme; ensuring
a significant combat radius of action; increasing the efficiency of integrated on-board radio-electronic equipment, namely: full
situational awareness (tactical, navigation, radio-electronic situation, technical condition of on-board systems); the ability to
select and group targets by priority of threats, automatic detection and suppression of enemy radio-electronic means,
automatic control of the radiation modes of onboard facilities in order to ensure low visibility of the aircrafi; expansion of the
range of application of high-precision aircraft weapons for various purposes.

In Ukraine, measures to modernize military aviation equipment and extend its resources and service life fundamentally
do not ensure the preservation of military aviation in the future, but only temporarily prevent a reduction in the number and
decrease in capabilities when solving problems by existing aviation groupings. When choosing a rational version of a
multifunctional fighter, such efficiency criteria should be taken into account as a tactical advantage in air combat (including
the presence of Stealth technologies, which are an obligatory element of fifth generation combat aircraft, the possibility of
simultaneous firing of several targets), the likelihood of being hit by high-precision strikes against ground targets (including
the simultaneous shelling of several targets), cost and resource indicators. The effectiveness of an attack on air targets by a
fighter is to a decisive extent determined by the formation of a guidance method on board. Of the target guidance methods
used in the onboard systems of fighters when using medium / long-range missiles, one can single out such as the attack curve,
parallel approach, the combined homing method (combines the positive qualities of direct approach methods and the attack
curve), the biased zone guidance method start-up, etc. The article provides a model for calculating the probability of airborne
guidance to an unobtrusive target by the method of parallel approach. An important feature of this method is the practical
straightness of the trajectory of the fighter when aiming at a non-maneuvering target. This is the implementation of the
maximum range of action of the electronic control system with the minimum consumption of energy and guidance time. As a
result of ground guidance, the fighter is brought out to a certain point with coordinates A (d0 £ 3e, + 3e) with an angular
error AD, where e is the standard deviation of the normal distribution, the x-axis coincides with the target's velocity vector. d0
is calculated as a function of the effective dispersion area of the target according to the technical specifications for the
onboard radar station of the fighter. In the process of eliminating the initial guidance error A®, the fighter performs both
circular and sequential movement relative to the target. The effective areas of dispersion of modern foreign fighters F-18, F-
22, F-35, depending on the angle of irradiation, are given. In the given model, the indicated fighters are sequentially guided to
the target (F-22) in the range of lateral views of irradiation 70-110° angles of exposure. Disruption of a target's attack occurs
if: - at the moment the target is captured by an onboard radar station, the fighter's heading angle is greater than the viewing
area angle of the onboard radar station; - the relative speed of convergence between the fighter and the target is greater than
zero; - the angular guidance error at the initial moment of time A® exceeds the critical value AD* (taking into account the
permissible linear miss Ar).

Keywords: method of parallel guidance, biased meeting point, effective scattering area, foreshortening of irradiation.
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