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AHANI3 nNobyaoBu CYYACHUX BOPTOBUX KOMIMJIEKCIB
3AXUCTY NITANbHUX AMAPATIB TA OBI'PYHTYBAHHA HEOBXIOQHOCTI
PO3POBKN ABTOMATU3OBAHOIO BOPTOBOIO KOMITJIIEKCY 3AXUCTY,
MOIro KOHUENTYAIbHI OCHOBU NOBYAOBU

Ilposedeno ananiz mexnivHux npUHYUNie no6y006u OOPMOBUX KOMNIEKCI8 3aXUCTMY JTIMATbHUX anapamie npo-
BIOHUX Y BIICOKOBOMY GIOHOUICHHI KPAiH C8IMY, IX HeOONiKie ma nepesae, 30IUCHEHO 0OIPYHMYBAHHS HeOOXIOHOCH
PO3POOKU CYUACHO20 ABMOMAMU308AHO20 OOPIMOBO20 KOMNWIEKCY 3aXUCMY, HAOAHT pekoMeHOayii oo tio2o Konye-

NMYAILHUX OCHO8 N0OYO08U.

Kniouosi cnoea: cyyacni 60pmosi komniexcu 3axucmy JimaibHux anapamis, KOHYenmyaivhi ocHo8U nobyodo-
8u, iHopmayitini mexnoaoeii, CmpyKmypHi cxemu noby008u agmomMamu308aH020 6OpmMo8o2o KOMNIIEKCY 000POHU.

BcTyn

IMocTanoBka npodaemu. J[oCBix OCTaHHIX 30pOii-
HUX KOH(IIKTIB, B ToMy uucii y Cupii ta Ha IliBaen-
HoMy Cxoni YkpaiHu, 1mokasas, IO 3aCTOCYBaHHs aBia-
mii 0e3 cydacHHX OOPTOBHX KOMIUICKCIB OOOpOHH
(BKO) nitansaux amapatiB (JIA) memoxmuso [4]. He-
3Ba)KalOYM Ha HAsSBHICTh Ha MepeBakHii Oinbiocti JIA
OopToBHX 3ac00iB 200 KOMIUIEKCIB OOOPOHH, B CKJIAIL
SIKUX € CUCTEMH TOTIEPEDKEHHSI TIPO PaaioIoKaIliifHe Ta
Jla3epHe ONPOMIHIOBAHHS, aBTOMAaTH BHKHIY XHOHHX
tertoBux 1ted (XTL]) Ta 3acoOu 3HMKECHHS TEILIOBOI
HPUMITHOCTi, TapaHTOBaHUI 1X 3aXHCT BiJ KEPOBaHHX
paker He 3a0e3neuyeTbes. Lle 00ymoBIIieHO HacamIepen
BEJIMKUM PI3HOMAaHITHHM CIIEKTPOM 3aCTOCYBaHHS Ke-
pOBaHMX pakeT, HECIPOMOXKHICTIO OUIBIIOCTI TaKUX
OOpTOBMX KOMIDICKCIB (CHCTEeM) 3a0e3NmeunuTH BH3HA-
4yeHHs: ()aKTy MyCKy pakeTH, a TaKOX IiJArOTOBKOO
3acifiok st ataky Ha JIA Ha Manux BUCOTHHX JUISTHKax
monsoTy (ab0 B MiCISX 3aBHCAHHSA BEPTOJIBOTIB), IO
YCKIIAHIOE TPUAHSTTSA EKillaXeM CBOEYACHOI'O Ta BIp-
HOTO PilIeHHsI 010 3aCTOCYBaHHS HEOOXITHUX 3ac00iB
3aXMCTy Ta BUKOHAHHS MaHEBpYy. TakKoX OLUIBIIICTH
ICHYIOUMX CHCTeM He 3a0e3NedyioTh KOMIDIEKCHOTO
3axucty JIA Bif pakeT 3 pi3HUMH TUIIAMH TOJIIBOK ca-
MOHAaBEJICHHS, HacaMIlepe BiJ TEIUIOBUX 1 pajioiioKa-
HiAHUX. Y 3B’SI3Ky 3 MM PO3BHHYTUMH y BICEKOBOMY
BIJIHOILLICHH] Jiep)KaBaMH CBITY HaJa€ThCs MPIOPUTETHE
3HAUEHHS TOLIYKY 1 peatizalii TeXHIYHUX pillleHb, SIKi
CIpsSIMOBaHI Ha CTBOPEHHS HOBHX 1 MOJEpHi3allifo ic-
HYIOUHX KOMIUIEKCIB 3axucty JIA, Hacammepe] aBToMa-
THU30BaHMX, SIKI CIIPOMOXKHI NPUIMaTH LIBHJKE 1 BipHE
pIlIEHHS MIOAO 3aXWCTY IMOBITPSHUX CYICH, y TOMY
grcyi 6e3 yJacTi eKinaxy.

MeTo10 cTaTTi CTaBUIOCH TPOBEACHHS aHaNli3y
CTBOPCHHS i BIOCKOHAJICHHS CYYaCHUX OOPTOBHX KOM-

TUIeKciB 3axucty JIA, HasBHOCTI mepeBar Ta HEIOJNIKiB,
OOTpyHTYBaHHS HEOOXITHOCTI pO3POOKH aBTOMATH30Ba-
Horo BKO, Bu3HaueHHS MOro KOHLENTYyalbHUX OCHOB
Ta MOXJTUBUX BapiaHTIB MOOYIOBH.

Buknag ocHOBHOro martepiany

s hopMyBaHHS BUMOT 710 TOOYJOBH KOMITJIEKCIB
3axucty JIA JOIIBHO MpoaHali3yBaTH JOCBIJ MPOBiJ-
HUX KpaiH CBITYy MO0 iX po3p0oOKH Ta MOJEpHi3aLii.

OcHoBHuME 3aBHaHHAMHU cydacHHX BKO BBaxka-
eTbes 3axucT JIA Bix kepoBanux paketr (KP) 3 pamioso-
kaniinumu (PJI) ta indpauepsonnmu (1Y) romiBkamu
camonaBezieHHs (I'CH), ki gactime 3aCTOCOBYIOTBCS
st HaBeaeuas: KP.

VY 3B’s13Ky 3 M 10 cTpykTypu BKO mnoBuHHI BXO-
JUTH JIBI B3a€MOIIOB’3aHI CKJIAJIOBi: KOMIDIEKC Pajio-
enektponHoi mpotuaii (KPEII) Tta xommiekc onTuko-
enextponHoi npotunii (KOEIT).

Amnani3 nodyzosu cydacanx BKO nokasye, 1o ic-
HYIOTH JIBa OCHOBHI KOHIIETITyaJbHI MiOXOAX IO iX Imo-
OynoBu, 1 B meputy uepry komuiekcy OEIL. Ilepuii
migxig OEIT 6a3yeTbcss HAa BUKOPHCTAaHHI JJIs BH3HA-
yeHHA Qakty mycky KP i ii mOTOYHUX KOOpAMHAT BHUCO-
KOTOYHHX MaTpuyHuXx Y@ ceHcopi (abo meneHramiii-
HUX TIPWIaJiB Ha IMITYJIbCHO-IOIUIEPOBCHKHUX MPUHIIN-
max oOpOOKH CHUTHAIIIB) Ta JIa3ePHHUX HPUCTPOIB (TeHe-
partopiB) AJs 3HUIICHHS (3IiHCHEHHS 30010 HaBEICHHS)
tertoBux ['CH kepoBanux paker. B mpomy miaxomi
BO)XJIMBUM (JAKTOPOM € TOYHE BU3HAYECHHS 1 BIICIIAKY-
BaHHS IMOTOYHHUX KOOPAWHAT PAKETH JUIl HABEICHHS Ha
Hel I'CH roctpoHanpaBiieHoi 1a3epHOi CUCTEMH.

3a nTyMKoOIO iHO3eMHHX (haxiBIiB, caMe rOCTpOHa-
MIpaBJICH] JIa3epHi CHCTEMH 3aXHCTy BBA)KAIOThCS Haid-
Oimpm eeKTUBHUM 3acO00OM 3aXHCTy BiJ KEPOBaHUX
paker 3 [4 I'CH, B T.u. i IepCEKTUBHUX, SKi CIPOMOX-
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Hi cTBOproBaty 3aBaau ycim tumam [Y I'CH 3eniTHHX
KEPOBAHUX PaKeT.

IIpuknagom takoi cuctemu € cucreMa «KMANTAY,
sIKa po3po0IIeHa KOPIOPALIIEI0 POCIHCHKUX MiAIPHEMCTB
CIUIBHO 3 €BPOIEHCHKOI0 Kopropalieto Indra i nmpu3Ha-
YeHa JuIg 3axucTy JIA MUBIIBHOTO NMPHU3HAYEHHS, Bilich-
KOBO-TPAHCIIOPTHUX  Ta
mitakiB Bix paker I13PK [7].

OCHOBOIO CHCTEMH € aBTOMaTHYHa OOpTOBA Jiase-
pHa CTaHIlisS TOCTaHOBKHU 3aBan «ALJS», sxa cTBOproe
KooBaHe 0araTocrekTpaibHE 3aBaI0BE ONMPOMIHEHHS Y
mmpokiit [Y-cmysi. BoHO mpu3BOAMTH 10 3aCBITICHHS
[Y-npuitmaua T'CH pakern i ¢opmyBaHHS XHOHOTO
CHTHaJTy, IO NPHUBOJWTH IO 3pUBY 1i HABEINEHHSI Ha
b, OmHouacHO cTaHilisn «ALJS» oriHroe edexrus-
HICTb 3aBa/iM Ha PaKeTy 3a (aKTOM 3HUKHEHHsI BiIOUTO-
ro masepHoro ompominroBanHs Bif ii ['CH, mo 3acBin-
yye mpo BTpary Iimi. [IoBHMH LWKI Bif BUSBICHHS
aTaKkyrouoi pakeTH 0 BCTaHOBJEHHs (akTy 3pHUBY ca-
MOi aTaky 3IIHCHIOETHCS aBTOMAaTHYHO 0O€3 3alydeHHS
eKiMaxy.

3a aHaAJOTIYHUAM TMPHHIUIIOM MOOYI0BaHO 00JaI-
HaHHS NPOTHpaKeTHOi cucteMu «Guardian» BaHTa)KHO-
ro jitraka MD-10. BoHo siBisie co00r0 MOzepHi30BaHy i
a/laliTOBaHy JJISI 3aCTOCYBAHHS B IMBUIBHUX IUIAX CHC-
TeMy BilicbkoBOro npusHadeHHs «Nemesis», sika BCTa-
HOBJIIOETHCS Ha JTiTakax Ta Bepronsotax BIIC CILIA.

[To3uTHBHUMH OCOOIMBOCTAMH CHCTEMH, sSKa MO-
OynoBaHa 3a JaHUM INPHHIMIIOM POOOTH, BBAXKAETHCS
Te, MO NPU MaJii MOTYXHOCTI CIIO)KMBAHHS B IYYKY
YTBOPIOETHCS MOTYKHA CHEPTisL.

Henonikamu € Te, 0 cUCTEMa CKJIaJHA Ta MOBH-
HHO OYyTH y CTPYKTYPI Ilepe10adeHo CKiIaHi BUCOKOTO-
YHI CHCTEMH: BUSIBJICHHS 1 CYNPOBOKCHHS PakKeT, Ha-
BE/ICHHS JIydy Ha PaKeTy, PO3BOPOTY Typeli.

BaprticTb cucremu Bucoka — 0:1m3bK0 1-3 MIH. y.0.

B ocHOBy npyroro miaxony MOKJIAAEHE Te, 0 HE
00O0B’SI3K0BE TOYHE BH3HAYEHHSA MOTOYHUX KOOPIMHAT
KP, a mocTtaTHBO TUTBKM BU3HAYMTH (AKT ITyCKYy 1 MpH-
OJIM3HMI HANPSIMOK, ITICIISt YOT'O CTBOPIOETHCS BCEPAKy-
pcanii 3axuct JIA 3a paXyHOK 3aCTOCYBaHHS CTaHIl
aKTHBHMX HEKOI€pEHTHMX MonysboBaHux [Y 3aBapn,
3IIMCHIOETHCS 3pUB HaBEACHHS a00 PO3XUTYBaHHS TOJIi-
BkH HaBeneHHS KP, THM camuM migBuIIyeThes mose il
XTI

[IpoTuais Takux MpUIIaAiB HOPMAILHOMY (QYHKIIi-
onyBanHio [4 I'CH KP ocHoBana Ha ¢opmyBaHHI B
Mekax 30HM oTouyrodoro JIA mpocTopy 3aBasoBOTO
BUIIPOMIHIOBaHHSI, SIKE TIEPEKpUBAE IHAMKATPUCY Biac-
HOTO TemyIoBoro (iHppauepBOHOTO) BUIPOMIHIOBAHHS
JIA (Tak 3BaHy HamaJoOHEOE3MEKOBY 30HY), Aiama3oH
CHEKTPYy SKOTO BIANOBIZA€ Aiana3oHy CIEKTPY UyTJIH-
BocTi cripuiimaroyoro enementy [4 I'CH (3,8+4,7 mxm),
a BEJIMYMHA IIKOBOI CHJIM BHIIPOMIHIOBAHHS SKOTO IIe-
peKxpuBae 3Ha4eHHS BiacHOro terioBoro (I4) Bumpomi-
HioBaHHsI JIA — 00’ €KTy aTaku.

TPAHCIIOPTHO-3aIIPABOYHUX

TemyoBe BHUIPOMIHIOBAaHHS TEHEPY€E IMITyJIbCHA
namma (koy0a 3 1BOMa €IeKTPOJaMHu MiAnany 3 100aB-
JICHHSIM CIIeLaJIbHOTO Tasy, SKMH IIicHs MiAnany 3a
PaxyHOK CIIeI[ialbHIX J00aBOK 1 MOIYJIAMIi eneKTpud-
HUM CTPYMOM BUja€e HeoOXimuuil cnektp y 1Y mianazo-
Hi).

[Mo3utuBHUM B POOOTI CHCTEMH, IO MOOYyAOBaHA
3a JaHUM IPHUHIUIIOM, € HACTYIIHE!

IUIsE pOOOTH HE TMOTPiOHA BHCOKOTOYHA CHCTEMa
BIJICHIIKyBaHHSI KOOpauHAT 1 HaBexeHHs Ha ['CH pake-
T™H;

BITHOCHA MIPOCTOTA, HEBEIMKA BapTICTh KOHCTPYK-
wii Ta HagiMHICTh OOJIaHAHHA.

Henomikn:

HEBETUKUN pecypc podoTH;

3 YacoM IMICJIs HarpiBy iMITyJbCHa JiamIia cama
MOXE CTaTH JKEPETIOM TEIUIOBOTO BUIIPOMIHIOBAHHS;

Yy TJIHBICTE 10 yAapiB, BiOpartiii.

Kommiektu OEIT 60pTOBUX KOMIUIEKCIB 000POHH,
SKi CTBOPIOIOTHCSI 32 IMM BapiaHTOM sl OutbIn edex-
TUBHOTO 3axucTy JIA, HEOOXiIHO 3aCTOCOBYBATH CyMi-
cHO 3 cuctemor Bukuay XTLI, mo6 BBecTH B OMaHy
kaHan ceneknii KP 3a temmepaTypHUMH MOKa3HHKaMH
IUIIXOM IMiTaIil pexxuMy poOOTH ABUTYHA Ha (opcaxi
(Bimerpin XTI pi3HOi TeruoBoi Biggadi 3 pi3HOI YacTo-
TOI0) Ta CHCTEMOIO 3HW)KEHHS TEIUIOBOI IIOMITHOCTI
(expaHHO-BUXJIOITHIM MIPUCTPOEM).

Ho cxmany npunaxy Bukuny (I1B) xubnHux 1minmeit
kpimM XTLI, sIk npaBuiio, MOXKYTh J0/IaBAaTUCh ABTOMATH
BIJICTPUTY DPAJiOJOKAIlifHUX MATPOHIB 3 JHMITOJEHUMHU
BimomBauamu (/IB) Ta mepenaBadamu OZHOPA30BOi il
(ITOMD).

Taxox 1o cknany [1B MoxxyTh BXOIuTH OJIOKH 3a-
Oe3TeueHHS BUITYCKY Ha TPOCi JOBXHUHOIO mopsaky 100
M ofHi€] a00 IEKUTPKOX OYKCHPYEMUX PagioioKaIliiHIX
nacrtok (BPII) 3 nudgpoBoro TexHoMOTri€E0.

Opnum 3 npuxnanis KOEIN, sikuii po3poGieHo 3a
UM TIPUHITUIIOM, € OOPTOBA CTAHIA IMITYIOUMX aKTHB-
HHUX 3aBaj Ul iHaUBigyansHOro 3axucty JIA Bim KP 3
I4 T'CH — LAIRCM AN/AAQ-24(v) aMepuKaHCHKOI
koproparii «Northrop Grummany [9], sika Mae Hampas-
JICHU BUIPOMIHIOBAaY IMITYIOUMX AaKTUBHHUX 3aBaj 1
CHCTEMY KepyBaHHS HOro MpPOCTOPOBHM Opi€HTYBaH-
HAM. BumpomiHioBad mi€i CTaHII MiCTUTh OJWHUYHE
JDKEPENo HaMpaBJIEHOTO HEKOTEPEHTHOTO MOAYJIbOBa-
Horo IY ompomiHeHHsS Ha OCHOBI cargipoBoi ra3opos-
panHoi nammu (I'PJI) 3 nesieBuM HanmoBHEHHSM (B iH-
MUX  aHaJoriyHMX  KoMmIwiekcax  AN/ALQ-123,
AN/AAQ-4 BUKOPHCTOBYETbCS IMITyJIbCHA LIi€3i€Ba
JaMna 3 NOoJBIHHOIO candipoBoi 000JIOHKOI0), aMILTITY-
THA MOIYIIAIiS ONMPOMIHEHHS SKO1 3MIHCHIOETBCS 3a
JIOTIOMOT0I0 0e3MOCepeHb0 MOIYJIAMI] 32 BU3HAUEHUM
3aKOHOM ii po3psaHoro Toky. I'PJI ontuuno cnpsikeHa
i3 CBITIIO(OPMYIOUOIO ONTHYHOIO CHCTEMOIO HaIlpaBIle-
HOTO THUIY, sKa 3a0e3redye KOHICHTPAILI€I TOTOKY
CBITJNIa Y BY3bKHii poMiHb. CHcTeMa yIpaBliHHs Hpoc-
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TOPOBOIO OPIEHTAII€I0 HAMPABIEHOTO BHUIIPOMIHIOBAYA
MICTUTh 331al04Mil OpraH, BUKOHAHWU y BUIJISII MpU-
Jaxy MUCTaHLIHHOT peecTpauii ynbTpadioneroBoi (YD)
CKJIAJIOBOi OIPOMIHIOBaHHA (haKelry pEeakTHBHOTO IBU-
ryHa arakyrouoi KP, Gnoky ¢popMyBaHHS ympaBisio4o-
ro BIUIMBY 1 BHMKOHAaBYOTO OpraHy, KiHEMaTH4HO
MIOB’SI3aHOTO 3 HAIPABJIEHNM BHUIIPOMIHIOBAYEM, IO
JTO3BOJISIE 3MIMCHIOBATH TPOCTOPOBY OpIEHTAIlI0 BH-
npomiHioBaua y Hanpsmky Ha [4 T'CH KP. Cranuis
MIPAIIOE 32 IPUHIUIIOM CIIAKYI04O0i CHCTEMH, TIPH IhO-
My 3aJal04OI0 BEJIMYMHOIO € HAMpPSIMOK HA aTaKyloudy
KP, a po30iKHICTIO — KyTOBa IMOMMJIKA MiX IPOCTOPO-
BOIO OpIEHTAIli€I0 BHUIIPOMIHIOBaYa Ta CIIPaBXKHIM Ha-
MpsIMKOM Ha atakyrouy KP.

OnHi€0 3 OCHOBHHX NPOOJIEM TIPH CTBOPEHHI CHC-
temu OEIT T4 I'CH KP 3a momoMoror iMiTyHO4YHX ak-
TUBHHX 3aB3Jl y BUIISAII HEKOTEPEHTHOTO MOIYJIbOBa-
Horo IY BUNpOMiHIOBaHHS € HEOOXimHICTH 3a0e3nedeH-
HS MaKCHMAaJbHO MOJXJIMBOTO CIIIBIAJaHHS YacCTOTH
MOJIyJISIil BUIPOMIHIOBAHHS IMITYIOYO1
BaJ¥ 3 YaCTOTOIO0 MOMYJIALIi BUIPOMIHIOBaHHS BiJ LT
(cBOro TEIUIOBOTO BHIIPOMIHIOBAaHHS) Ta HPHHHATOT B
I'CH KP, mo artakye [12]. Ane B pealbHUX YyMOBax
yacToTa MOJYJIALI] BUIPOMIHIOBaHHS IMITYIO4Oi aKTH-
BHOI 3aBanm i wacrtora moxysmii Bin mimi B 'CH KP,
IO aTaKye, SK IPaBHUJIO, HE CIIiBIaJgae B 3B’S3KYy 3 Bil-

aKTHUBHOI 3a-

CYTHICTIO TaHUX PO THII PakeTH, MIO MPU3BOIUTH IO
HEOOXiTHOCTI 3HAYHOTO MEPEBUIICHHS BEIHYMHH ITIiKO-
BOI CHJIM 3aBaJOBOTO BHIIPOMIHIOBAaHHSI HaJ BIIACHUM
TeryIoBUM BunpomintoBaHHsM JIA. TIpu npomy minBu-
MICHHs] IHTEHCUBHOCTI (ITIKOBOI CHIJIM) 3aBaJiOBOTO BH-
MPOMIHIOBaHHS MOXIIMBO, SK MpPaBWJIO, 332 paxyHOK
30UIBIICHHS] CIIO)KMBAEMOI MOTYXHOCTI BHITPOMIHIOIO-
YUM EJIEMEHTOM TpHiany (OpMyBaHHS BHIIPOMIHIO-
BaHHS aKTUBHOI 3aBajd, 10 OOMEKEHO MOXKIMBOCTSIMH
6oproBoi eHepreTuuHoi ycraHoBkU JIA. KoMmneHncyBatu
BKa3aHMH HEIOJIIK MOKHA 3a PaXyHOK ITiIBUIICHHS Yacy
BIUIMBY BUIPOMIHIOBAHHS IMITYIOUOi aKTHBHOI 3aBagul
Ha I'CH B Mexax iHTepBany wyacy, SIKMil BiJIoBinae
MiHiManbHIi naneHOCTI Mycky KP, a came 3a paxyHok
3MEHIIECHHS 4acy BUXOJy KOMIUIEKCY 1HIMBITyaJlbHOTO
3axucty JIA Ha 0O0IOBOI peXMM 1 BIAMOBIAHO MiABH-
IICHHS TaJTbHOCTI Ji1 KOMIUICKCY.

Ille ommieto 0coOMMBICTIO B POOOTI KOMIUIEKCY
OEII 3a gaHUM TeXHIYHAM TPUHIAIIOM € T€, IO JICTa-
HIlI{HA peecTpallisi BUIPOMiHIOBaHHS BiJ (akeny peak-
tuBHoOro jaBuryHa KP moxe 3mificHroBatuch y U (4-5
MkM) Ta YO (10-400 HM) miamazonax, mpu yomy y KP
KJIacy «3eMJIS-TIOBITPS» IHTEHCUBHICTh BUIIPOMiHIOBaH-
Ha y IY niama3oHi mepeBuIlye iHTEHCHBHICTE B YO
nmiamazoni [12]. Omgnak B IY nmiama3oHi crpuitMarounit
YyTJIMBUN OpraH Npuiady BUsBIEHHA arakyrouoi KP
3aBXIH (DIKCY€e CUTHAIM BiJl CTOPOHHIX JDKEpEeN BUIIPO-
MIHIOBaHHSI IITYYHOTO 1 MPUPOAHOTO MOXOJUKEHHS, 10
00yMOBITIO€ TTiIBUIICHHS BipOTiIHOCTI XMOHOI Oe3meKu.
Camo Tomy B cydacuux BKO mix wac peecrpauii Bu-

NpoMiHIOBaHHS Biji (akeny peaktuBHOro jsuryHa KP
[IEPEBAXKHO BUKOPUCTOBYETHCS Y@ CKIIaOBa CHEKTPY.
VY 3B’53Ky 3 UM, 110 B IIbOMY Jialla30Hi 3HAYHO MEHIIE
JDKEpeNl BHIIPOMIHIOBAHHS INITYYHOTO IIOXO/KCHHS 1
BIPOTIMHICTh XMOHMX HEOE3MeK 3HAYHO HIDKYA Ta Bif-
MOBIZIHO JOCTOBIpHICTH ineHTHdiKkanii atakytodoi KP i
TOYHICTh BU3HAYCHHS HANPSIMKY Ha Hel 3HAYHO BHIIA.

Takox, BaXJIMBUM IPOOJIEMHUM MHTaHHAM OOp-
TOBHX CTaHIL# iHauBiAyanpHOrO 3axucty JIA Big KP 3
4 I'CH, sixi OyayroThCsl 32 UM TPUHIAIIOM, BBaXKA€Th-
Csl CKJIQIHICTh CTBOPEHHS ONTHKO-EIEKTPOHHUX 3aBajl
OJTHOYACHO JIEKIbKOM (3a KpaiiHiii Mipoto aBom) KP 3
I4 I'CH, araxytounm JIA 3 pi3HUX HaIPSMKIB.

Jns ycyHEHHS IbOTO HEOJIKY 00K (hopMyBaHHS
YIPaBISFOYOr0 BIUIMBY CHUCTEMH YHPABIIHHS HPOCTO-
POBOIO OpI€EHTALIIEI0 HANpPaBJICHOTO BHUIIPOMiHIOBaYa
IMITYIOUMX aKTHBHUX 3aBaj JAOLIJBHO BHKOHYBAaTH 3
MOJKJIMBICTIO (PYHKIIOHYBaHHSI BUKOHABUOTO OpPTaHy B
peXHMi 0araToKpaTHO MOBTOPIOIOYOTO CKaHYIOYOTO
BHIIPOMIHIOBAHHS B MEXax CEKTOpPY, HEePEKPHBAIOTOTO
3a a3UMYTOM 1 KyTOM MICIISl HammaJoHeOe3eKOBY 30HY
orouytouoro JIA mpocropy [12], abo BUKOHAHHSM #OTO
y BHIJISZII TPYNH BCTaHOBJICHUX HEPYXOMHX BiJJHOCHO
Hocist (JIA) i1eHTHYHMX 32 CBITJIOTEXHIYHUMH XapakxTe-
PUCTUKaMH BUIIPOMIHIOIOUMX €JIEMEHTIB HaIlpaBICHOI
Jii, KOXKHUU 3 SKUX CHPSOKCHUHN 3 BIAMOBIIHUM BHXO-
JIoM OoKy (OpMyBaHHs yNpaBisIOYOTro BILIMBY. llpm
IbOMY iX CyKyIHa iHIWKaTpuca BUIPOMIHIOBAaHHS IIO-
BUHHA NEPEKPUBATH 32 a3MMYTOM 1 KyTOM Micls BCIO
30Hy 3axucty JIA [12].

3a HaBemeHNM NPUHIMIIOM NOOyIOBaHa pPoOOTa
cucremu akTuBHOrO 3axucty (CA3) BepTONILOTIB Bij
arak II3PK «IIpesunent-C» (P®), sika BKiIroyae 10
CBOTO CKJIAy HACTYNHi CTaHMii (OJ0KM), SKi MOXYTb
OyTH pPO3MIiIIeHI B SKOCTI OCHOBHHX Ta OJAaTKOBHX
OMIiil B pi3HMX BapiaHTax B 3aJIEKHOCTI BiJ| TUIY Ta
npusHadeHHs JIA:

MpUJIax yIpaBIliHHS,

CTaHII0 IOMEPEDKCHHS PO  pamiojioKaliiHe
OMPOMIHIOBAHHSI,

CTaHIIO MTOTIEPE/KEHHS PO JIa3epHE ONPOMIHEH-
HS;

CTaHIIO MOTIepe/KEHHsI PO PaKeTHUH HamaJ;

Npuiax BUKUAY aBialliiHUX BUTPATHHX 3aco0iB
(mpotupanionokarniitai Hab0iB, mactok [Y ompominto-
BaHHs, HA0OIB 3 MepeJaTYMKaMy TEepPenIKo/l OJHOPa30-
BOT'O BUKOPUCTaHHS);

CTaHIIiI0 MOCTAHOBKH aKTUBHUX PaJioNepeIiKko;

HEKOT€PEHTHY CTaHIII0 ONTHUKO-EJIEeKTPOHHUX 3a-
BAJ;

Jla3epHy CTaHIII0 ONTHUKO-CIICKTPOHHHX 3aBaI.

Jmns JIA naneHBOI Ta BOEHHO-TPAHCIIOPTHOI aBiartii
B SKOCTi JIOJIaTKOBOI OMIlii MOXXe OyTH BHKOpPHCTaHA
aKkTHBHA OyKcHpyeMma pajionoKaniiiHa macTka.

Ha oxpemux tumax JIA MOXyTh BCTAHOBITFOBATHCS
OaraTo()yHKIIOHAIbHI 1HIUKATOPH.
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Edexrusnicts cuctemn OEIl Bu3HadaeThes By3b-
KOHAIMPABJICHUM 1 CHELIabHO MOJYJhOBAaHHUM BHITPO-
MiHIOBaHHSIM cargipoBoi jJamnu. BoHo cTBOproe B cuc-
TeMi YOpaBIiHHA paKeTH CBOEPIAHHUNA (QaHTOM I,
MICIICTIOJIOKEHHS SIKOT BIIPI3HSAETHCSA Bifl TMOTOYHUX
KOOpJMHAT peaibHOI midi. B pesynbrari pakera Binxu-
JISETBCS 1 B BA3HAYCHUH Yac CaMONIKBIAYETHCS BiJIIOBI-
JTHO 3aKJIaICHUX MPOTpaM.

3a MoAiOHMM TEXHIYHMM MPUHIMIOM MOOYyaoBa-
HUA KOMIUIEKC ONTHKO-CICKTPOHHHUX 3aBaj CTaHIIl
"Anpoc" BiTUM3HAHOTO BHpOOHHWITBA. BiH 3a0e3meuye
BcepakypcHuil 3axuct BepTonboTy Bim KP 3 TI'CH 3
aMILTITy THO-()a30BOI0, 4YacTOTHO-(a30BOIO, YacoOBO-
IMITyTTbCHOIO OOpOOKOIO0 CHTHAITy Bif il B YMOBaXx,
KOJITY MOTY>KHICTh 11 BUITPOMIHIOBaHHS HIIKYE ITOTYKHO-
CT1 TEIJIOBOTO BUIPOMIHIOBAHHS JBUTYHIB BEPTOJIBLOTY,
AKIH TiIarae 3axucty, He noTpelye iHdopmanii mpo
i Ta 9actoty poboru [UY-I'CH paxern, 3acobiB BHsB-
JICHHSI ITyCKIB paKeT i iX CYNMPOBOKESHHS I1iJ4ac MOJIbO-
Ty, BIIHOCHO TIPOCTa 32 KOHCTPYKIIIEIO i Ma€ BHUCOKY
CTymiHb HaxidHOCTI. s OLIbIn HagitHOTO 3aXWCTy Big
KP 3 TT'CH koMIuIekc MOXe KOMILIEKTYBaTHCS MpHUIIa-
JIOM BHUKHIYy XHOHHMX TEIUIOBHX LIEH Ta eKpaHHO-
BUXJIOITHUM TIPHCTPOEM. AJle JaHUH KOMILIEKC 3a0e3re-
gye 3axuct JIA Bix KP Timeku 3 [4 I'CH i He 3a6e3me-
9ye BiJl IHIIUX THITIB HABEJICHHS, B OCOOJIMBOCTI pajio-
nokariiaux. Takox He BHUpILIye 3aBIaHHS aBTOMATH30-
BaHOTO MPHHHATTS PIIIEHHS HAa 3aCTOCYBaHHS BiAIOBi-
IHUX 3aco0iB 3axucty. Kommiekc pospoOieHo s
BEPTOJIBOTIB Ta TYpOOIBHHTOBUX JIiTakiB. Jli1st peakTus-
HuX JIA HeoOXimHa BenHWKa MOTYXHICTh, Ky HasBHUMH
CHCTEMaMH EJIEKTPOXKUBIICHHS 3a0€3M1eUNTH HE MOJKIIU-
BO.

B ocHOBYy mobymoBu npyroi ckiamoBoi BKO —
komrutekcy PEIl, mokmamaroThCs KIIACHYHI NPHHIIUIN
moOymoBH aBTOMaTH30BaHuMX komiutiekciB PEIL: ctBo-
PEHHS AaKTHBHUX IMITylOUMX a00 MacKyHOUHX 3aBall
3acobam HaBemeHHS KP 3 BHKOpHCTaHHSM CydacHHX
TEXHOJIOTiH OOpOOKM CHrHajiB CYMICHO 3 BHKHIOM
aKTHBHUX Ta IAaCHBHUX paJliojOKAIliHMX IacTOK Ta
1HIII.

Oco0IMBOCTSAMH 1 MEPCIIEKTUBHUMH HAIPSIMKaAMU
o0y0BH MOXHA BBaXKaTH:

iHTerpyBaHHA OOJaTHAHHS PATIOTEXHIYHOI PO3Bi-
JIKW/pasiioOeIeKTPOHHUX IEPEUIKOA y €ANHUNA KOMIUIEKT
BCEPAKYPCHOTO MOKPHUTTS, 3’€THAHUN 3 aKTHBHUM IM-
MyJIbCHO-IOTUIEPOBCHKAM ~ TPHJIAIOM  HONEpeDKEHHS
po pakeTHy ataky (abo marumkamu Ha Y@ ceHcopax),
a TaKOoX IiJICHCTEMY pa/lioeIeKTPOHHUX 3aBaj 3 TEXHO-
yoriero U poBoi mam’ATi BUCOKUX YacTOT;

3aCTOCYBaHHS AT TIOCTAHOBKH 3aBajl CUCTEMI Ke-
pyBauss KP 3 PJI 'CH noBHoro Habopy KOrepeHTHHX i
HEKOTEPEHTHHX 3acO0iB palioeNeKTPOHHOI O0pOTHOH 3
TPAHCIILIEI0 CUTHATY 3 OOpPTY MOBITPSAHOTO CyIHA 1 3
30BHIMIHIX MPHJIaIiB (0 OCTaHHIX BiJHOCSTHCS aKTHUBHI
BOJIOKOHHO-ONITHYHI OYKCHPYEMI MTACTKH);

BUKOPHCTAHHSI CHCTEMH BHKHIY pPafiodacTOTHHX
[acTOK 3 TEXHOJIOTri€ IM(PPOBOI Mam’iTi BHCOKHX
YacTOT JUIS PEaKTUBHUX JITAKIB, sIKa JI03BOJISIE BBECTH B
OMaHy pPagio4acTOTHI TOJIOBKM CaMOHABEIEHHS pakeT i
pazapiB ynpaBiiHHS BOTHEM 3a PaxyHOK BEJIHMKOI JHC-
TaHI{ MpoMaxy i 3pHUBY 3axBaTa I 3a paXyHOK aBTO-
HOMHOI KOTepEHTHOI reHeparii 9acToT.

3a HaBeJEHUMH NPUHIUIAMU MOOYJOBAaHO KOM-
mwiektn PEB «Praetorian» BunammryBaya Eurofighter
Typhoon, sxuit BupobOmsie xoHcopmiym EuroDASS Ta
BIIOCKOHAJIcHa Bepcis koMmiuiekty POB «Spectra», pos-
pobnenoro Thales Airborne Systems i MBDA France
mitaka Dassault Rafale.

Komrnekr PEB «Praetorian»  pa3zom 3
koM 'torepom Defensive Aids Computer (DAC), cuc-
Temoro BUKHIY 3aco6iB PEIT (CMDS) nHa 6a3i aBTomaty
BUKUJY JWIIOJGHUX BiOMBAYiB 1 XHOHHX TEILIOBHX
ninei Big Saab BOL i cuctemoro momepemKeHHs Mpo
nazepHe onpominioBanHA Selex ES ckiamae mincucremy
3axucHUX 3aco0iB DASS BunmmiyBaua Eurofighter
Typhoon, sixa 3a0e3neuye minoTa cUTyaniiHOW OCBiJO-
MJICHICTIO Ta aKTHBHHMH 3acobamMu 60pOTHOHM 3 pamio-
KEPOBaHUMH 3arpO3aMH.

Cucrema «Rafale Spectra» siBisie co0010 KOMITIEK-
CHHI 1 IOBHICTIO IHTETPOBAHMI KOMIUICKT, SIKMIA rapaH-
Ty€, B CAMHUX CKJIaJHUX yMOBax 3 0ararbma 3arpo3amd,
CJICKTPOMArHiTHE BW3HAYCHHS, IIOTEPEPKCHHSA PO
paKeTHy aTaKy 3 BUKOPHCTaHHAM TE€XHOJOTIi HaCHBHOTO
iH(ppauepBOHOTO BHM3HAYEHHS, TJYIIEHHS 0araTbox
3arpo3 3a JJOIOMOTOI0 KEPOBAHOTO IPOMIHHIO 1 BUKHIY
IMITOJIBHUX BIIOMBAYiB Ta XMOHUX TEIIOBUX IIJIEH.

Bnockonanennst aBiauiiiHux 3aco6iB PTP i PEIT
30Ccepe/pKeHl Ha 30UIbIICHHI MOTY)KHOCTI BHITPOMIHIO-
BaHHS 3aBaJl 32 PaxXyHOK MOJIMIIEHHS XapaKTEPUCTHK
AHTCHHUX cucTeM. Takoxx koHcopiiyM EuroDASS mpo-
MOHY€E HOBI MOJMJIMBOCTI, BPaxoBYIOYi J00aBICHHSA
nuQpoBOro npuitMada, po3mupeHe MOKPUTTS B HU3BKO-
YacTOTHOMY CIEKTpi 1 mo0OaBieHHs iHTepdhepoMeTpuy-
HOTO MpuiiMava 3 (GyHKIISIMU reoJIoKarii.

B cdepi npunmymenns koncopuiym EuroDASS
OpIEHTOBaHMH Ha BY3bKOCMYTOBE TJyIICHHS, OLTBII
MOTY>XKHI aHTeHH, HOBI MeToauku PEII, Toxi sk cucrema
MPOTHUPAKETHOTO 3aXKCTy IMOBUHHA OyTH BJIOCKOHAJICHA
32 paxyHOK BCTAHOBJICHHS HOBOT'O NMAaCHBHOTO MpHiiMa-
Ya TONEPEHKEHHS PO BUSBJICHHA PakeTH (I0AaTKOBO
JO THX aKTHBHHUX HPWJIAJiB, SIKi BXKE BCTAHOBJIEHI Ha
Oopty miTaka).

AJie caMHM HOBITHIM KOMIIOHEHTOM Y CKJIafi O0p-
TOBHX 3acO0iB 3aXHCTy € HOBUIl pajap 3 aKTHBHOIO
AQHTEHHOIO PELIITKOI0 Ta EJIEKTPOHHUM CKaHyBaHHSM,
MTOETAaTHO OTPUMYIOUH TACHBHI Ta aKTUBHI paaiodacTo-
THI MOJIUBOCTI.

Takum umHOM, cydacHi BKO JIA, sk mpaBuio,
BKJIFOUAIOTh JIO CBOET CTPYKTYPHU JIBa OCHOBHUX B3a€MO-
NOB’s13aHUX KoMIuiekcu: pajioenektponHoi (KPEIT) Ta
ontrko-enekrpornoi nporunii (KOEII), siki ctpykryp-
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Poszsumox, botiose 3acmocysants ma 030poeHHs asiayii

HO CTBOPIOIOTHCSI OKPEMO Yy 3B’SI3KYy 3 Pi3HUMH (i3uu-
HUMH TIPHHIMIIAMH PO3IIOBCIO/DKEHHSI Ta 00pOOKH pa-
110 1 ONTHYHHUX XBHJIb, BIIMIHHICTIO €JIEMEHTHOI 0as3u,
sIKa BUKOPUCTOBYETHCSI JJIsl TIOOYIOBU OOJaHAHHS, Ta
pa3oM 3 CUCTeMaMH IOMepPeDKEHHS PO PaKCTHHH Ha-
maJ, pajionokariiiHe (ONTHKO EIEKTPOHHE) OMPOMIHIO-

BaHHS 1 MpmiiagamMu BUKHIY XuOHUX 1mineit (I1B) inTer-
pYIOTbCS B €AMHUN aBTOMATH30BAaHUW KOMILIEKC,
YIpPaBJIiHHS SIKMM 32 BU3HAYEHHMH aJrOPUTMaMH 31iH-
cHioe 6oproBa EOM.

BapiaHT cTpyKTypHOi OJIOK-CXEMH aBTOMaTH30Ba-
Horo BKO HaBeneHo Ha puc. 1.

prEmmmmm—————— (]
EOM BPJIC ' CII ITP 1aO i BKO
KPEI KOEIN
ACPTP ()  BorEOM KN | nmy COEI
AC PJIIT ﬁ Y Iy
1B
JunB MpnO/J] XTI BPJIIT

Puc.1. Bapiant ctpykTypHOI O110K-cxeMu aBTomaru3oBaHoro bKO

Ha puc. 1: AC PTP — aBromaTm3oBaHa CTaHIIisI
panmiotexHiunoi po3siaku, AC PJIIT — aBromaru3oBana
CTaHIis paaionokaiiHux nepemkon, I1 [Y/Y® — nese-
araropu [4/Y® mianazoniB, COEII — craHmis ontuko-
€JIEKTPOHHUX mepemkon, JIY — ya3epHa yCTaHOBKa,
EOM BPJIC — eneKTpOHHO-00YHCIIIOBAIbHA MalllnHa
BPJIC, IunB — mumonsHi Bigbusaui, [Ipng Ol — mepe-
maBad omHopasoBoi mii, XTIL[ — xuOHI TEruIoBi I,
b PJIII - OykcupyeMi paniojokamiiHi NacTky,
CII ITP taO — cranuis nonepemxkeHus mpo myck 3KP ta
BUSIBJICHHS OIIPOMiHEHHS.

BucHoBKkUu

TakuMm 9rHOM, IPOaHaTi3yBaB JOCBI 3aCTOCYBaH-
Hs1 JIA B ocTaHHIX 30pOWHMX KOH(MIIIKTaX Ta MPUHIMITH
NoOyZOBH CydYaCHHUX OOPTOBHX KOMIUIEKCIB 3aXHUCTy
JITaNbHUX arapariB, MO>KHa 3pOOUTH HACTYIHI BUCHOB-
KU:

B YMOBax IOCTIHHOTO 3pOcCTaHHs o0csry iHgop-
Marii Ta CKOpOYEeHHS Yacy Ha BUPOOJIEHHS CBOE€YACHOTO
Ta BIPHOTO PIlICHHS eKimaxkeM oo 3axucty JIA Bix
KP, Bukopucranas 3aco0iB aBTOMaTH3aIlil Ha OOPTOBUX
KOMIUIeKcax 3axucty JIA € kpaiiHe HEOOXiTHUM;

Halikpami MoxumBocTi 3axucty JIA Big KP Bu3na-
YarOThCs KOMOIHAIIE CHCTEM, SIKI CIPOMOJXKHI 3aXHC-
TUTH BiJl PaJiOJIOKAIIfHUX, TEIUIOBUX Ta JIa3epHHUX
3arpos;

JUTA pealtizamii pi3HOMaHITHHUX 3aBIaHb IHAWBITya-
JBHOTO, 1HIHBITyaTbHO-TPYIOBOTO, TPYIIOBOTO 3aXUCTY
JIA (aBiauiitHoi rpynu) HEOOXigHO 3/iHCHEHHS OOMiHY
inpopmariro 3 BKO B3aemogirounx JIA Ta Ha3eMHUMH
aBTOMaTH30BaHUMH [1VY;

i Outbir edexruBrol podoru BKO HeoOXimHO
nepenoaYnTH:

— 3a0e3MeueHHsT MaKCUMAaJIBHO MOXIIMBOTO 30iry
YaCTOTH MOAYJIALII BHIIPOMIHIOBAHHS IMITYIOUYOi aKTH-
BHOI 3aBajJii 3 YacCTOTOI MOJIYJIAMii OIMpPOMiHEHHS Bix
it ta [4Y I'CH atakyrouoi KP;

— Jansl peecTpanii BUIPOMIHIOBaHHS Bix (axemy
peaktuBHOro auryna KP mominbHO BHKOPHCTOBYBATH
Y® cknanoBy cekTpy;

— MOXJIMBICTh CTBOPEHHS BUIIPOMIHIOBAHHS iMi-
TyI04YOi aKTHBHOI 3aBagu s 3axucty JIA B ymoBax
onHoyacHoI pisHoHanpasienoi ataku KP 3 4 I'CH (mo
KpaiiHiil Mipi 3 IBOX HaNpPsIMKIB);

— iHTerpyBaHHS OOJIAAHAHHS PATIOTEXHIYHOI PO3-
BiJIKW/PaZiOeeKTPOHHIX TIEPEHIKOSl Y €OWHUH KOM-
TUIEKT BCEPAKypCHOTO 3aXHCTY, 3’€AHAHUH 3 aKTHBHUM
IMITYJIbCHO-ZIOIUIEPOBCHKUM TIPHJIAIOM TONEpeHKEHHS
Mpo pakeTHy ataky (abo marumkamu Ha Y@ ceHcopax),
a TaKoX IiJICHCTEMY pa/liOeIeKTPOHHUX 3aBaj 3 TEXHO-
yoriero muppoBoi mam’ATi BUCOKUX YacTOT;

— 3aCTOCYBAHHS JUIA NMPUAYIICHHS CHCTEMU Kepy-
BanHs KP 3 PJI 'CH noBHoro Habopy KOrepeHTHHX i
HEKOTEPEeHTHHX 3ac00iB palioeeKTpOHHOT OOpOTHOU 3
TPAHCIAILIEI0 CUTHATY 3 OOPTY MOBITPSHOTO CyIHA 1 3
30BHIIIHIX 3aC00iB.
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AHAINN3 MNOCTPOEHNA COBPEMEHHbBIX BOPTOBbIX KOMMNEKCOB 3ALWLUTbI NETATEJIbHbIX
AINMAPATOB U O6OCHOBAHUE HEOBEXOAUMOCTU PA3PABOTKU ABTOMATU3UPOBAHHOIO
BOPTOBOIO KOMMNEKCA 3ALLNTbI, EFO KOHLUENTYANbHbIE OCHOBbI MOCTPOEHUA

W.B. leiin, A.I1. bopuciok, K.B. Aunpees

B cmamve nposeden ananuz npunyunog nocmpoenus GoOpmoguix KOMIIEKCO8 3auumbl JIeMAmMenbHblX Annapamos paseu-
MbIX 8 GOEHHOM OMHOUEHUU MUPOBLIX 0epPACcAs, Ux OOCMOUHCME U Hedocmamkos. OOOCHOBAHA He0OXOOUMOCMb Pa3pabomKu
COBDEMEHHO20 ABMOMAMUSUPOBAHHO20 DOPMOBO20 KOMNIEKCA 3AWUmbl, 8bl0AHbL PEKOMEHOAYUU €20 KOHYENNMYAIbHbIX OCHO8

nocmpoOeHusl.

Knrouesvle cnosa: Cco6peMEHHbLEe 60pm06bl€ KOMNJIEKCbl 3aujumsl jlemamejlbHblX annapamoe, KOHyenmydajlbHble OCHOBbl

nocmpoOeHusl, umj)opmauuounble mexHoiocuu, CmpyKmypHsle cxemvbl nOCMpPOeHUsl asmomamusupoeaHHoco 6opmoeoeo Komnjex-

ca 060poHbi.

ANALYSIS OF CONSTRUCTION OF MODERN AIRBORN PROTECTION COMPLEXES OF FLIGHT VEHICHLES
AND SUBSTANTION OF DEVELOPMENT NECESSITY OF THE AUTOMATED AIRBORN PROTECTION
SYSTEM, IT'S CONCEPTUAL BASES OF CONSTRUCTION

I. Shein, O. Borisyuk, K. Andrejev

The article includes the analysis of construction principles of airborn protection complexes of aircrafis related to advanced

military world powers, their advantages and disadvantages, substantion of development necessity of modern automated airborn

protection system, issued recommendations of its conceptual bases of construction.

Keywords: modern airborn protection complexes of aircrafts, conceptual bases of construction, information technologies,
block diagrams of construction of automated airborne protection complex.
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