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LLNAXU NIABULLEHHSA XXMBYYOCTI BOMOBUX NITAKIB
Y NOBITPAHOMY YOAPI 3 YPAXYBAHHAM MOXINUBOCTEN CUCTEMU NMNO
NMPOTUBHUKA

Y ecmammi npusodsimucs pso ananimuunux mooeneil, AKi 00380510Mb KIIbKICHO 0OIPYHmMY8amu HeoOXiOHI 3a-
cobu y uenadi agiayitiHux XubHux yinel i npomupaodioloKayiiuHux paKem, aKi UKOPUCMO8YIOmMbCs 071 NiOBUUEHHS
HCUBYYOCTI YOAPHO20 Y2PYNYB8AHHS NIMAKI8 Npu npopusi cucmemu npomunogimpsanoi oboponu (I1110) npomugru-
Ka. Ilpeomemom 0ocniodxnceHHs € npoyec yXeanieHHs piliesb, CRPAMOBAHUL HA NIOGUIEHHS HCUBYHOCII aBIAYIIHO20
Yepynyeanusa npu gedenti bouosux Oiti. Memoto cmammi € 00TPYHMYBAHHA WNAXI8 NIOBUUEHHS HCUBYHUOCIT OOLOBUX
aimakie 3 ypaxysauuam moxcaugocmeti cucmemu 1110 npomusnuxa. Ilpusedeni po3paxyHku cnuparomscs Ha Me-
moou OocnioxcenHs onepayiu. /laemvca oyinka e@pexmusHOCmi 3aCMOCY8AHHA MAIUX AGIAYIIHUX XUOHUX yinell.
Ilposooumuvcs pospaxynox nompionol KitbKocmi RpomupadionoKayiiHux pakem OJisl YPANCEHHS GUABIICHUX PAOio-
enekmpoHHUX 3acobie npomusHurka. Taka KilbKiCHA OYIHKA 00360JI€ NIOSUWUMU eqeKMUBHICMb PIlieHb, Wo Npu-
UMAalomuvcsl, npu NIAHY8aHHi NOBIMPAHOL onepayi.

Knrouosi croea: asiayivini xubni yini, 3acobu nogimpanozo nanady, cucmema I1I10, 3enimui kepoeani paxe-
mu, 3eHimui pakemuni KoMnaeKcu, O6e3ninomui 1imanvhi anapamu.

Botyn Buknag ocHOBHOro martepiany

IlocranoBka nmpobsemu. Ha croromni 3 ypaxyBas-
HSM JIOCBIy OCTaHHIX JIOKaJbHUX BifiH, BOEHHUX KOH(-
JIKTIB 0COONMBA yBara MpUIUISETECS IMTAHHSAM 3aCTOCY-
BaHHA aBiamii SK BHCOKOE()EKTHBHHX 3acO0IB BEICHHS
OoiioBux nid. ITigBUINEHHS >KUBYYOCTI yOapHOi aBiarii
NP 3aBJaHHI yAapiB Mo o0'€kTax NMPOTHBHMKA HaOyBae
0COOJIMBOT aKTYaJIbHOCTI 3 ypaxyBaHHSM 3pOCTaHHS MOX-
JMBOCTEH cydacHUX (mepcnekTuBHuX) cuctem I1T10.

AHaJIi3 oCTaHHIX J0c/ixxensb i myoaikauniid. Ho- e K3p
BiTHI 30pOitHI KOH(MIIKTH BHECTH IEAKi OCOOIMBOCTI B
3aCTOCYBaHHS JIiTakiB yaapHoi asiarii [1-2]. HasBricTh I
IIMPOKOTO CHEKTPY 3acobiB MOBITPAHOi GOpOTHOM Cy- P, — IMOBIPHICTb ypa)KeHHSI LIIbOBUM KaHAIIOM.
yacHux [1I10 npunae npoGiemi miABUIIEHHS )KUBYYOCTI
niTakiB ocobnmBoro 3HaueHHs [3—4]. OgHuM i3 eeKTh-

PosrnsHemMo aHANITHYHY MOJENb OLIHKH MOJKIH-
Bocreit cucremu [1I10. [Mpunycrumo, 1o norik moeit-
pSHMX IUIeH, sKi 3HMIMyIoThCs 3acobamu 110, € Ta-
KHM, IO HiAMOPSAKOBY€ETHCS po3nofineHHro Ilyaccona
[8], Toal IHTEHCUBHICTD X 3HHUINCHHS BH3HAYAETHCS 5K
[9]:

H= KSpKH P (1)

ortmp >

« — kuipkicts 3PK cucremu I1I1O;

or — BOTHEBA NPOAYKTHBHICTL 3PK;

BoraeBa NpPOXYKTUBHICTH 3CHITHOTO PAKETHOTO
komruiekcy (3PK) Buznauaerses sk [9]:

BHUX CIOCOOIB ITiJBUIICHHS )KUBYYOCTI JIITAKIB € BUKO- R
pHCTaHHS MallMX aBlalifHUX XUOHUX winei [5—6]. Cuin Iy = P (2)
BIIMITHTH, 1[0 CHOTOMHI aKICHTH BUKOPUCTAHHS aKTH- a

BHUX aBialliiHMX IaCTOK INEPEMICTHIIMCh 3 MHOHATTA gme R — KiIBKiCTh KaHamiB (KiNIbKiCTH LNEH, M0 of-
“nozponanss npotumii 1110 B 061acTh “IPOBOKYBaHHA — HOYACHO HiAjArac o6CTpily);
110 [7]. t
ToOTo BTpaTn aBiamiiHMX XHOHHX IiIEeH BEIyTh
1o BucHakeHHs cuctemu [1I1O i, K HACTIIOK, 3HHKY-
10Th 11 eeKTUBHICTH OOPOTHOM 3 yJapHUMH JIiTaKaMHU.
Ane, sK paBWiIO, B poOOTaX 3 IBOTO HATIPSMKY KUTBKi-
CHilf omiHIi €()eKTUBHOCTI 3aCTOCYBaHHS XHOHUX IIiJICH
JIOCTaTHBOT yBark He NPUAIISETHCS.
Meroro crarTi € HagaHHS MAXOMIB KIUIBKICHOTO
OOTpYHTYBaHHS IIUIAXIB MiIBUIIECHHS >KUBYYOCTI Oo0ifo-

n — UMK ctpinebu 3PK (vac BUKOHAHHS OHIET

CTpLIBOH 1O 1iJi).
ImoBipHicTh ypakenHs 1t 3PK o0uncmioeTses 3a
thopmymoro [8]:

P, =1-(1-p)", 3)

JIe p;— WMOBIPHICTD ypa)keHHS IIUIi OJHIEIO pake-

BUX JIITaKiB y HOBITPSHOMY yJapi 3 ypaxyBaHHIM MOX-
muBocteit cuctemu I1I1O npoTuBHUKA.

TOIO;
m — YKCJIO PAaKETHUX KaHATIB B [ITbOBOMY KaHAJIi.
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Takum unHOM, Bupa3 (1) HaOupae HACTYTHOTO BHU-
LI

b= Koplloe (1-(1-p1)"). @

CxemaTtn4HO Ha puc. 1 300pakeHO 30HY 00CTpiITy
quis 6arapei 3PK.

Yac 3HaXO0KCHHS MOBITPSHOT LIl B 30HI 00CTpiTy
CKIIaje:

) ©)

Je V. — IWBUIKICTh NOBITPSHOT i

—
e

3oHa 06CTpiTy

o
®

<
-

Puc. 1. 3ona o6cTpiny

SIKI0 MOTIK 3HMITYBaHUX TOBITPSIHUX IUIEH € Ta-
KUM, IO MiIOPSAKOBYEThCS po3noaiieHHio [lyaccona
3 iHTEeHCHBHICTIO | (4), TOXI IMOBIpHICTB TOTO, IO 3a

qacC tZ 6}7[[6 3HUIIICHO N Hiﬂeﬁ, BU3HAYAETHCA K

n
P (“tz) e—ptz

n = | (6)
n!
[IpencraBumo Bupas (6) sk GpyHKHIiO Bix n :
n
t
Py (m) =2l ™

n!

Toni, iMOBIpHiLIe 32 Bce, KUIbKICTh 30UTUX ITOBIT-
PSAHUX I[iJICH BU3HAYAETHCSA 3HAYCHHSIM apryMEHTy n,
10 TIPUBOTUTH JI0 MaKCHUMyMYy IIF0 pyHKIifo [10].

BBaxxaemo, mo cucrema IIIIO ocHamena 3PK
TOP-M1. Jlns myckoBoi yCTaHOBKH 4Yac peakiiii ckia-
nmae 12 ¢, KUIBKICTh IUTBOBUX KaHAJIB 2, BIPOTiAHICTH
ypaxxeHHs LIl ofHiero pakeroro P =0,7. Xait npots-

KHICTh 30HU o0cTpimy d ckiagae 10 kM, a B yMoBax
TIEPEIIKO]] IS YpasKeHHSI MAHEBPEHOT IiJTi 3]1ICHIOETh-
¢ cTpinp0a MUTBOBUM KaHAJIOM, IO BKITIOYA€E 2 paKeTHi
KaHaii, To0T0 m = 2. J{ns po3paxyHKiB, BCTAHOBHMO
MIBUIKICTh TOBiTpstHOT 1uti 800 km/ron. Ha puc. 2 Ha-
BezeHi rpadiku QyHkuii (7) Koam 3azisiHa ofHa OGaTapes
(4 myckoBuX ycTaHOBKH), 2 OaTapei (8 myckoBHX ycTa-
HOBOK), 3 Garapei (12 mycKoBHX YyCTaHOBOK).

AHami3 po3paxoBaHMX MaKCHUMYyMiB Ii€i (yHKIIT
JTO3BOJISIE OTPUMATH 3aIEKHICTh MOMKIIMBOCTI 3HUTICHHS
MOBITPSHUX 1IiIel aaHoto cucremoro T1T10 Bix TexHiu-
Hux xapaktepuctuk 3PK Tta ix kimbkocti. Tak, mii oxHiel
Oarapei O3BOJNSIFOTH IMPOTHO3YBATH 3HUIIEHHI 10 6
MOBITPSHUX I(iel. J[Bi GaTrapei MOXYTh 3HHUILUTU BXKE
13 noBiTpsHMX HiNeH. SIKIIO X AJIsl MPUKPHUTTS BiiiChK
BUJIIEThCS 3CHITHUN pPAKETHHU JWBi3I0H, TO MOXHA
MIPOTHO3YBATH 3HUIICHHAA BxKe 20 TIOBITPSIHUX LITEH.

[IpoBeneHa oliHKa MOXJIMBOCTEH 3 ypayKeHHS I10-
BITpsiHUX I1ineit cuctemoro [1T1O npotuBHMKA 103BOJISIE
3poOUTH OOIPYHTOBAHI BHCHOBKH IS YXBaJCHHS palli-
OHAJNBHUX DILIeHb MPH IJIAHYBaHHI TOBITPSHOT orepa-
ii.

Ha cporozgni, 3 ypaxyBaHHSIM JOCBiTy OCTaHHIX
JOKAaJbHUX BilH, BIHCHKOBHX KOHQUIIKTIB, OCOOJIMBa
yBara MpHUIUISETHCS TUTAHHSIM 3aCTOCYBaHHS aBiallii sk
BHUCOKOC(CKTHBHOIO 3aco0y BeIeHHs OOHOBUX Iiid.
[TigBumeHHs )XUBYJOCTI yIapHOI aBiamii mpu 3aBAaHHI
ymapiB mo o0'ekTax TpOTHBHUKAa HaOyBae 0COOIHMBOI
aKTYyaJIbHOCTI 3 YpaxyBaHHSIM POCTY MOXIIHBOCTEH Cy-
yacHUX (nepcnektuBHuX) cucteM I1I10. Bukopucranus
aBiamiitanx xuOHMX wminei (AXI]) mo3Bossie 3HAYHO
yCKIaaHuTH Jito komruiekcis T110.

P ()
o2

L

o1

o.0s

DD 10

P {r}
o.1%

u} 10 20 =0

P (n)
0.1

o.o0s
a.0a
0.0
[

Puc. 2. I'padixu dpynkuii (7)

Posrnsaemo 3aBmnaHHS BU3HAYCHHS HEOOXiTHOT Ki-
mekocti AXL, mo 3a0e3meuyIoTs 3a1aHuil piBeHb BTPAT
3ac00iB MOBITPSHOTO HaMajy MpU IUIAHYyBaHHI HOBITPS-
Hoi omepanii [11].

Hexaif mis BHUpIIIeHHS 3aBJaHHA 110 HAHECEHHIO
yzAapy 1o o0’ekTy, o NpUKpuBaeThes 3acodamu I1110,
HoTpiOHa yiapHa rpyna, Mo CKIAJA€Thes 3 Ny, Ooio-

BUX OJIUHUIIb.

Y mnopanmbiioMy — 3aco0HM TOBITPSIHOTO Hamay
(3I1H). Baxarumemo, 1o B mporieci pileHHs i€l 3a-
Jadi il Tpymi ONpOTHIIATAME AESKa KUTBKICTh OJXHOTH-
maux 3PK III1O, mo MarmTh y CBOEMY CKJIaJli CyMapHO

Ny, 3CHITHUX KEPOBAHMX PaKeT (3KP). Tyt i Hmxue

mig 3PK posymierses minpoBmii kanan 3PK, skuit 3 ypa-
XYBaHHSM IIBHIKOIUIMHHOCTI OO0 3aJ{II0EThCS OJIUH
pas.

s yxBaneHHsI pIilIeHHS MO KiNBbKICHOMY CKJIamy
3MILIAHOTO YrpyNyBaHHs IMOTPIOHO MPOBECTH OLIHKY
KinmpkocTi X Brpadenux 3I1H i kinpkocti X, AXII, mo
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3a0e3MevyloTh JIONMyCTUMHUI piBeHb OOHOBUX BTpaT
311H.

B ocHOBY 11i€1 OIIHKH MOKIAEMO ITiJXi]], TIOB's3a-
HUI 3 0Oe3MmocepeqHiM MiIPaxyHKOM BIPOTIIHOCTI Bif-
MOBIIHUX BUIAIKOBUX MO/ [8].

Hexaii 3 yrpynyBanus nitanpHux anapatis (JIA) y
cxani 3ITH i AXI] (n,, +X,), 3acodu 1110 Bunan-

KOBHM YHMHOM BHOMPAIOTH 1 BpaXkaroTh L 3a JOMOMO-

3ITH

TOK0 Mg, 3€HITHUX pakeT. IIpu oMy nepenbavaeTbes,

p
mo AXII mocratHpOI0 Mipolo IMITYIOTH iH(OpMaiiiHi
o3naku 3ITH i B konTypax ynpasninas 3PK 31TH 1 AXI]
BimoOpaxaroThesl sIK onmHaKoBi mimi. Tomi orpmmyemo,
1O 33 JIONOMOTOK BUIYIICHUX N, paker Oyae 3HU-

LIEHO Ny, OAMHAIE JIA yrpymnyBaHHs.
3arajibHe YHCIIO BUIALKIB 3HHIICHHS N, PaKe-
TAMH Ny, LiTeH 31 CKIaxy yrpynyBaHHs BH3HAYAETHCS

N3kp
Ny +X2

qucioM noegHanp C
Yucno cnpuATINBHX BUNAIKIB, IPH SKUX MyCKaMH
N, paker Oyxe suumieno pisHo x; 3IIH BusHadaets-

X n, —X1 o
caax C! -CX;KP . Jlanuit BUpa3s MpenCTaBise Cco-
3ITH

. X
0010 HOOYTOK YHCIa BUIAJIKIB Cn1 , TIpH sIKUX Oyxe
31IH

3kp X1

. n
sanmeno x; 3I1H, Ta 4mcna BUIankiB sz

, TIpH

AKX OCTaHHI ypaxeHl Ll (N, —X;) OyayTb ABIATHCS

3Kp
XHUOHUMHU.

Toni iMoBipHicTh BTpaTH piBHAeThCs X; 3IIH 31
CKJIaJly yrpyIyBaHHs, SIKE€ BKIJIIOYAE JI0 CBOTO CKIIATY X

AXII, 6yzne maru rinepreomerpuyune posnoineHHs [10]
1 BU3HAYATHUCS (DYHKITIEIO:

Mo Cn31<p X1
n X2
P. =3 “-
X1,X2 Nayep
Ny +Xo (8)

Xo My Mg !-(x2 Ny —nm)!

Xl !.(HSHH —Xl)!'(n3Kp —Xl)!'(Xz +n3m{)!'(X2 +X1 —1'13@)!.

O6nacTp icHyBaHHS Ii€i (YHKIII TUCKPETHUX ap-
T'YMEHTIB BH3HAYa€ThCA SIK:

OSXI SngnH,Ole Sn3Kp,
X9 > O’XZ > 1'13Kp —Nghy, (9)
X9 +X1 > nng.

Haii6imeir iMmoBipHa KinbkicTh 3HUIICHUX 3[TH BH-
3HAYA€THCS SIK TAaKe 3HAUCHHS X; SIKE € apIyMEeHTOM 1

JOCTaBIIslE MakcUMyM (yHKIIiT Py x,

JUIs KOKHOTO
(hiKCOBAHOTO 3HAYEHHS apTyMEHTY X, .

Ha puc. 3 mpencraBieHi po3paxyHKH 3 ypaxyBaH-
HSM TOTO, 10 6 yIapHHUM JIiTaKaM IIPOTUCTOITh CHCTEMa

II1O y ckmaxni 3 3PK. Koxen 3PK B xoni 6010 Moxe
3pO6HTH 2 MOCTPIIIH, TOOTO Ny, =6.

Po3paxyHKH MOKa3yOTh, IO MPH BHKOPHUCTaHHI 5
AXI] MakcuManbHI BTpaTH YIAapHUX JITaKkiB MOXYTh
nocaratu 4. Buxopucranns 10 AXII 3HmXKye BTpatu 10
3 mitakiB. 3actocyBanust 15 AXL] npu3BoasITh 10 MOX-
TUBHUX BTpar B 2 mitaku. [lomameine 30iMbpIIeHAS Kilb-
kocTi AXI] a5t TaHOTO BUNAJKY IO 3HMDKCHHS BTPAT HE
MIPU3BOJIUTE.

3nayne migBumeHas xuBydocti 3[IH mpu momo-
nanHi cuctemu [1110 3a0e3neuyeThes 3a paXyHOK Iorie-
peaHsoro 3uMIEeHHs npaitorounx PJIC.

le_xz xz2 =5
0.5
0.4
03
02
01
u]
1 2 3 4 5 [
x1
Py, x2 x2=10
0.4
0z
0.2
01
a
1 2 3 4 5 ]
X1
Puxixz x2=15
0.4
0.3
0.2
o1
D] 2 3 4 5 &
x 1
Pxixz x2= 20
0.4
03
0.2
0.1
o
1 2 3 & 3 ]

Puc. 3. I'padiku pynkiii (8)

IIpu po3paxyHKy HE0OXimTHOI KiTBKOCTI MPOTHpA-
JOJOKAMIHHUX PaKeT AJIs YpaKeHHS pagioeIeKTPOHHIX
3aco0iB (PE3) mpoTuBHMKa BHUXiTHUMHU ITaHUMH BHCTY-
MAlOTh!

— xinpkicts PE3 npoTtuBHUKA;

—Maca OOMOBOI YACTHHU MPOTUPAIIOIOKAIIHHOT
pakery;

— kpyrose imoBipHe BigxuneHas (KIB) mpotupami-
OJIOKAI[IIHOT paKeTH;

— HeoOXiZHa IMOBipHicTh ypakeHHs1 PE3.

B skocti PE3 posrsinemo PJIC AN/MPQ-33 i
AN/MPQ-39. JIns iX OBHOTO pyWHYBaHHS HaIMipHUH
TUCK ynapHiit xeuwii AP mae OyTu B paiioni 0,05 MITa.
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[Tpu BuOyXy Ha 3eMHiil moBepxHi BennunHa AP
alPOKCUMYETHCSI HACTYITHOIO (opmystoro [12]:

Yim F

AP =0,95- —+39

+13,0-2 . (10
1'3

ne  m — Maca BHOyxoBoi peuoBunu (BP);

I — BiZICTaHb BiJl TOYKH BHOYXY.

Ha puc. 4 npencraenennit rpadik 3anexxHocti AP

BiJI BiICTaHI 10 TOYKH BHOYXY Ul paker 3 macow BP

70 xr (cpeane 3naueHHs: BP mis takoro Ty paker).
AP(r), ITa

1.5x10°

1:10°

w10

r.m

Puc. 4. 3anexxHicts AP Bin BincTasi 70 TOYKH BUOYXY

Benmuuni 0,05 Mlla BiamoBimae BigcTaHe MpH-
6sm3Ho B 20 MeTpiB, TOOTO BUOYX NMPOTHPaIi0IOKaIlil-
HOI pakeTH Ha I BiICTaHI MPU3BOIUTH JO 3HUIICHHSI
PE3.

Po3paxyemMo iMOBIpHICTb BIIy4EHHS HPOTHpaio-
JIOKaIiifHOI pakeTH B KpyT pagiycoMm 20 M 3aJekKHO Bif
ii TOYHOCTI.

Jns IpocTOTH pPO3paxyHKIB 3aMiHUMO Kpyr Ha
kBazpar piBHoi miomi. Toxi Ha puc. 5 npuBeneHi 3Ha-
4eHHsA BiporimHocTi ypaxkeHHS PE3 opnmieto pakeroro
3aJeKHO BiJ ii TOYHOCTI. Po3paxyHKH NpOBOAWIHCS 3
BUKOPHCTaHHsIM NpuBesieHol ¢ynkuii Jlaraca [8], ne E —
BIpOTiZIHE BIIXWJICHHSI.

Bmnaunmo HeoOximHmit piBeHb ypaxeHHs PE3
BEJTMYMHOI0 HEOOXiAHOI BIpOTiXHOCTI ypaxeHHs P

[Tpu 3acTocyBaHHI N pakeT LSl IMOBIPHICTh BUPayKa€ThCA
(bopmyo0:

P, =1-(1-P)",

(11)
Je P, —iMoBIpHICTb BilyueHHs OJHI€I0 PAKETOIO,

N — KiTBKICTh 3aJiTHIX paKeT.

Toni HeoOXiHA KIIBKICTh PAKET JJIS 33J1aHOl iMO-
BIPHOCTI ypaXXeHHs P, BupaxaeThes (bopmyII0I0:

_ln(L—Pm)

In(1-p) (12)

3arajgpHa KibKIiCTh MPOTUPAMI0IOKAIMHAX PAKET,
K1 OyIyTh 3a/isiHI B XO1 MOBITPSHOIO yJaapy, IOBHHHA
OOTIpYHTOBYBAaTUCS 3 ypaxXyBaHHSM aHANi3y CHCTEMHU
[ITO mpoTuBHHKA i 3aadamMH, SKi CTOSATH Iepen yAap-
HUMH JTITAKaMU.

P ypaxenna 0.9

P ypaxenns 0.7

E m

Puc. 5. HeoOxigHa KiTbKiCTh pakeT
i ypaxenss PE3 i3 3a1aHo10 iMOBipHICTIO

[Topsitok 1 mMoCiIOBHICTE 3aCTOCYBAaHHS IPOTHPaA-
JiooKauiiHuX pakert Juisi ypaxkenHs PE3 Bu3HadaeThest
3arajJbHUM 33JlyMOM IOJO IPOBEJECHHS MOBITPSHOIO
ynapy.

BucHoBku

HaBeneni migxonu J03BOJISIOTH IPOBECTH Psill poO-
3paxyHKiB, SIKi HaNpaBJICHI HA IiIBUIICHHS XHBYYOCTI
00IOBUX JIITAKIB, 1110 33/1isHI B OBITPSHOMY YAapi.

JaeTbcst MeTO1 MPOBEACHHS PO3PAXYHKY Ti€l Kijb-
kocTi AXII, sixa 3abe3mnedye MOTpiOHUIT pPIBEHH KHUBY-
yoCTi OOMOBHX JIiTaKiB, BUXOAA4U 3 MoxiauBocrei ITTIO
MPOTHBHHKA.

Buxonsun 3 manux mpo kumekicte PE3 y cuctemi
II1O, HamaeTbes MiAXig A0 BH3HAYCHHS MOTPIOHOI Ki-
JIBKOCTI MPOTHUPAII0IIOKALIHHNX paKkeT Jjsl X 3HHIICH-
HS 13 33/1aHOK0 UMOBIPHICTIO.

Taka ormiHka Oe3mocepeqHbO BIUIMBAE HA SIKICThH
pillieHb, SIKi MPUAMAIOTHCS TIPH TUIAHYBaHHI MOBITPSHO-
TO yZapy, Ta B3araji MmiBUIIye epeKTUBHICTb 3aCTOCY-
BaHH JIITAKiB yIapHOi aBiarfii.
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NYTU NOBbILLEHUA XXKUBYYECTU BOEBbIX CAMOJIETOB B BO3AYLUIHOM YOAPE C YYETOM
BO3MOXHOCTEN CACTEMbI NBO NPOTUBHUKA

C.H. 3surnsany, H.I1. U3tomckuii

B cmamve npusooumcs pso anarumuyeckux mooeietl, KOmopbvie No380JsI0Nn KOIUYeCmMEeHHO 060CH08aNb He0OX00UMble
cpedcmea 6 6ude ABUAYUOHHBIX JOACHBIX Yelell U NPOMUBOLOKAYUOHHBIX PAKem O/l NOGIULEHUsL JCUBYUECMU YOAPHOU 2PYRnu-
POBKU CAMONIemos8 npu npopwvlée cucmemvl npomueoso30yuioll obopounsl (I1BO) npomuenuxa. I[lpedmemom uccie0osanus 16isi-
emesi npoyecc NPUHAMUSL peuleHull, HanpPasneHHblll Ha NOBbIUEHUE JHCUBYYECU ABUAYUOHHOU SPYNNUPOBKU NPU e0eHUU O0eabIX
Oeticmeuii. Llenvio cmamou signsiemes 060choganue nymeti ROGbIUEHUS JHCUBYYECU BOEBbIX CAMONEMO8 C Y4emOM 803MOICHO-
cmetl cucmemul [IBO npomusnuka. Ilpusedennvie pacuemsl ONUpames Ha Memoobl UCCIe008anus onepayuil. Jlaemces oyenka
appexmusHocmu npUMEHeHUsT MAIbIX A8UAYUOHHBIX JLOJCHBIX Yeaell. [Iposooumcs paciem HYICHO2O KOIUYECMEA NPomugopa-
OUONIOKAYUOHHBIX pakem OJisi NOPAICEHUs. OOHAPYICEHHBIX PAOUOINIEKMPOHHBIX CPEOCME NPOMUSHUKA. Takas KonuvecmeenHas
OYeHKa No380J151em NOBbICUMb P HeKMUEHOCMb peuienull, KOmopble RPUHUMAIOMCSL, NPU NAAHUPOBAHUU B030VWHOL ONepayull.

Kniouesnbie cnosa: asuayuontsie 10JcHble Yeu, cpeocmea 030yuno2o nanadenust, cucmema IIBO, senumnvle ynpagisie-
Mble paKemvl, 3eHUMHbLE PAKEMHble KOMNIEKCb.

WAYS TO INCREASE THE SURVIVABILITY OF COMBAT AIRCRAFT IN THE AIR CENTER WITH ACCOUNTING
THE CAPABILITIES OF THE ENEMY AIR DEFENSE SYSTEM

S. Zviglyanich, N. Izumskiy

The article presents a number of analytical models that allow planning methods for overcoming the enemy air defense sys-
tem by attack aircraft. The subject of research is the decision-making process directed at increasing the survivability of the air
group during combat operations. The aim of the article is to justify ways to increase the survivability of combat aircraft taking
into account the capabilities of the enemy's air defense system. The given calculations are based on methods of operations analy-
sis. The article considers the analytical model for assessment the capabilities of the enemy's air defense system. Such basic indi-
cators of anti-aircraft missile systems as fire performance, the number of target channels, the probability of destroying the air
target and the time of the control cycle were considered as initial data. The capabilities of the air defense system for the destruc-
tion of attack aircraft were assessed depending on their speed and taking into account the characteristics of anti-aircraft missile
systems. Calculations were carried out for a different number of anti-aircraft missile systems that are part of the air defense sys-
tem. The proposed approach to the assessment of air defense system capabilities to defeat the enemy attack aircraft is a tool to
justify the correctness of the decision-making in the planning of air operations. The direct calculation of the probability of dam-
age to attack aircraft is given taking into account the use of aerial false targets. The approach to substantiating the required
number of such false targets to ensure a given level of survivability of attack aircraft is proposed in the article. Combat experi-
ence in the use of aviation in modern wars (armed conflicts) shows that a significant increase in survivability of attack aircraft is
achieved by pre-destroying the enemy's operational radar stations. The approach to calculating the required number of anti-
radar missiles for the destruction of the enemy's identified electronic means, taking into account their number and the prescribed
degree of destruction guarantee, was proposed. The proposed series of analytical models with acceptable accuracy allows one to
obtain a quantitative assessment actions directed at increasing the survivability of attack aircraft. This quantitative assessment
allows to increase the effectiveness of decisions taken when planning an air operation.

Keywords: the Aviation erroneous aims, facilities of air attack, system air defence, zenithal guided rockets, zenithal rocket
complexes, pilotless aircraffts.
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