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AHAII3 CNOCOBIB 3ACTOCYBAHHA BE3MINMOTHUX
ABIAUIMHUX KOMMJIEKCIB

Y cmammi nposedenuii ananiz 3acmocyéants 6e3ninomMHUX AGiAYIIHUX KOMNILEKCI8 nid Yac 30pounux KoHgii-
KMi8 OCMAaHHIX OecAmMUpiy ma 3 ypaxy8auHam 00cgioy nposedeHHs Auwmumepopucmuynoi onepayii na mepumopii

Jloneyvroi ma Jlyeancokoi oonacmeil.

Knrouosi cnosa: 6esninomui agiayitini KOMNIEKCU, WEUOKICMb nepedayi iHhopmayii, pempancisimopu, padio-

€JIeKMPOHHE Nn00AGIeHH .

BecTtyn

Boenni xongumikta kiHmg XX — mogatky XXI cr.
XapaKTePU3YIOThCS 3aCTOCYBAHHSAM BEIIMKOI KIIBKOCTI
HOBOTO 030pO€HHSA, SKE MO3BOJHIO BOPOTYIOUHUM CTO-
pOHaM MaKCHMAaJbHO TUCTAHIIOBAaTHCA Bif Oe3mocepe-
JHBOTO 3ITKHEHHS OJUH 3 ogHUM [1].

OmHUM 3 HOBITHIX 3pa3KiB 030pO€EHHS Ha TOJTi OO0
cranu 0e3MmiJIoTHI aBiamiiHi kommieken (BrAK), ski min
9Yac BOEHHHMX KOH(JIIKTIB JOBEIIM CBOIO 3aTHICTH 3HAY-
HO e()eKTUBHIIIE, HIX MIJIOTOBAHI JIITAKU, BECTH TOBIT-
psiHy pO3BiJIKYy Ta BUKOHYBATH iHIII 3aBJaHHS 00HOBOTO
3a0e3neueHHs], a TAaKOXK IS 3aBIaHHS yapiB IO IPOTH-
BHUKY.

Ha choromuimHii 4ac iCHye BeJMKa KUIBKICTh pi3-
HOMAHITHOI JIiTepaTypu NpO CHOCOOM 3aCTOCYBaHHS
BriAK mix gac 30poiHNX KOH(]IIKTIB OCTaHHIX JECSTH-
pid, IKUH HE T0CTaTHHO CHCTEMATU30BaHHI.

Tomy memoro cmammi € cucTeMaTHu3allisl CIoco-
0iB 3acTocyBaHHS OE3IMIIOTHUX aBiallifHIX KOMIDIEKCIB
i1 yac 30poHUX KOH(IIIKTIB OCTaHHIX JECATHPIY Ta 3
ypaxyBaHHSIM JOCBiTy MpPOBEICHHS AHTHTEPOPHCTUY-
HOi omeparii Ha TepuTopii JoHenskoi ta Jlyrancekoi
obmacTei.

Buknag ocHoOBHOro martepiany
JocnimKeHHNA

MoOXJIHMBICTh YCHIIIHOTO BHPIIEHHS Pi3HOMAHIT-
HUX 3aBJaHb 3a gonomoroio bnAK mpoaemoHCTpoBaHO
miJ 4ac BO€HHUX KOHQIIKTIB Ha bausskomy Cxomi
(1982-2008), bankanax (1999), B Adranicrani (2001—
2008) Ta Ha KaBkasi (1994-2008) [2].

[Micns BoenHnoro koH}uikTy B Ipaky 1991 poky
3pociia poiib, KUIbKICTh Ta pi3HoMaHiTHICTh biAK mopi-
BHSHO 3 TMUIOTOBAHOIO PO3BiYBaJbHOIO aBiali€lo.
BriAK B GotioBiif 0OcTaHOBII CTaimH OiIBII PE3yIbTATH-
BHO Ta OICPAaTUBHO, HDK IIJIOTOBAaHI JIITaKH-
PO3BIJJHUKH, BUDILIYBaTH 3aBlaHHs Oe€3 PU3UKY IS
0CcO00BOTO CKIATY.

3 2006 poxy B i3painbChKifi apMii BIepIe 3acTo-
cyBaiu briAK B iHTepecax yciX CTPYKTypHHX IipO3.1i-

JIB Ta YaCTHH BiJX OpHWraau 10 B3BOAY BCEPEIUHI OJTHO-
TO BHJY — CyXOITyTHHUX CHIL

I3 2001 poky (Bim koH}uTIKTY B Adranicrani) CyT-
TEBUX 3MiH 3a3Haja TaKTUKa il PO3BioyBILHHX
BbrnAK: Bix 300py naHux mpo BiHCBHKOBI 00’€KTH, MOLIY-
Ky HOBHX 00’€KTIB ypa)keHHS Ta OLIHIOBaHHS pe3yJIbTa-
TiB pakeTHO-00MOOBHX yJapiB — IO TOWIYKYy yrpymHo-
BaHb TEPOPHCTIB Ta iX JIiJEpiB; Bil BCTAHOBJIEHOI Kb~
KOCTI JIITAaKO-BHJIBOTIB Ha OOy ISl BEICHHS PO3BIIKH
3aJaHOTO 00’€KTy — 10 Oe3MepepBHOTO CTEKEHHS 3a
00’€eKTOM yaapy i HOro 3HUILEHHSI.

Po3rissHeMO OCHOBHI  BapiaHTH —3aCTOCYBaHHS
BrAK mix vac mokampHHX KOHQIIKTIB OCTaHHIX Jecs-
THPIY.

Ha nepiiromy eTami OCHOBHMMHU 3aBIaHHSMH, SIKI
BUpiNIyBaikch 3a gonomoror BrmAK, Oyio BusBieHH
IiTed, OI[iHIOBaHHA pPEe3yJbTATiB MOBITPSHUX YAapiB;
MPOBEACHHS CHIMBHUX ONepamiid 3 MJIOTOBAHUMHU JIiTa-
KaMH 1 Ha3eMHUMH YaCTHHAMH.

Kpim Toro, bnAK BukopuctoByBanu s BiacTe-
JKEHHSI TIEpECYBaHHSI JIIOAEH 1 TEXHIKH Y TIPUKOPIOHHUX
paiionax. PosBinyBanbHi BiAK BHKOHYIOTHCSI B OCHOB-
HOMY 110 JliTakoBUM cxemaM. Cepen pO3BiIHHKIB Haid-
OB MOITYJISIPHUM Ha CBITOBOMY DHHKY € i3paibCh-
knit BnAK Hunter. Lleit bnAK 0yB crBOpeHmii s
30poiinux cun CIHA. ITizuimre bnAK Hunter mocraua-
Jvest 1o 30porHux cui I3paimto, @panuii Ta benbrii.

Jo menonikie BAK Hunter BimHOCHTBCS X MOpIi-
BHSHO HHU3bKa HAOIMHICTH, IO MpOSBHIIACS HA CTamil
BiICHKOBUX BHIpOOyBaHb. LlilhoBe HaBaHTaXKEHHS —
ONTHYHI Ta TEIUIOBI NATYMKH, JA3EPHUH NAITBHOMIp,
3aco0u pamiamiiiHol Ta XiMIYHOI pO3BiAKH, CHCTEMa Iie-
penaui iHpopMmalii y peanbHOMYy MaciTabl 4dacy, IIo
PO3MIIIYIOTECS] HA 3eMHHX MOIYJIsX [3].

OnTHYHI CUCTEMH BCTAHOBJICHI Ha TipOCTadinizo-
BaHiii MOBOPOTHiil mardopmi B HIKHIN YacTuHi (ro3e-
JSDKY Ta MaloTh KpyroBuid orisin. bopToBi 3acobu
3B’sI3Ky 3a0e3MedyroTh Iiepenady BineoiHpopmarii B
peampHOMY MacIiTadi yacy Ha Bifgcrai 1o 300 kM; rpu-
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OoBHIHA Ilepefaroya aHTEHAa BCTAHOBJICHA Haj (ro3e-
JISDKEM.

Hocsin 6oiioBux niit y Ilepcuncbkomy 3aiuBi BH-
sBUB HeoOximgHicTh y cnemianbanx BnAK tumy HALE
(High-Altitude Long-Endurance), mo 3aatHuii TpHBa-
JIMA Yac 3IMCHIOBATH MOJILOTH HA BEJIWKIA BHUCOTI Ta
nepenaBaTu HeoOXinHy iH(opmanilo B pealbHOMY Ma-
cmrabi gacy.

Biiina B Ilepcuacekomy 3anmuBi crpusuia Gopmy-
BanHIO B CIIIA koHIenmii rimo6ampHOI PO3BiTyBaIbHO-
ianpopmamiitHoi cuctemu C?l (koMaHAyBaHHSA, 3B 530K,
yIpaBiiHHs Ta po3Binka). [IpiopureTHUMHU B 3a3Ha4YeHIi
cucreMi €:

3a0e3neueHHs eKimaxiB OOMOBHX JITakiB omepa-
THUBHOIO iH(OpMAIi€I0 PO TAKTUIHY 0OCTAaHOBKY;

3MCHIIICHHS WMOBIPHOCTI HAHCCEHHS aBialliitHUX
yZapiB 1O BJIACHUM CHJIaM, 3aBISKH Kpamiomy iHdop-
MYBaHHIO TIPO JIiHIIO 3ITKHEHHS BiliCBHK;

BUKOPUCTAHHS PO3BIIYBaJbHUX NaHUX IUIS BUKO-
PHCTaHHS] BUCOKOTOYHOT'O 030POEHHS;

pi3ke 3MEHILCHHS Yacy 3aTpUMKH iHdopmarii, me-
penada ii B pearbHOMY MacmiTabi gacy;

3a0e3neueHHs: KOOpAHHAIll il yAapHUX Ta pO3Bi-
JyBaJIbHUX 3ac00iB [4].

[MoTpedye Takox yBaru i te, mo bnAK Takox Bu-
KOPUCTOBYIOTBCSL Uil 3a0e3nedyeHHs iH(popMariiHol
MIATPUMKH OOWOBUX [iH, 10 CTANO KapIuHAJIbHHM pi-
IIEHHSM Y 3a0e3nedyeHHi iHGOpMaLiiiHUX MOCIYT yrpy-
MyBaHb BiliCbK 3a JOMOMOTOI0 IIHPOKOCMYTOBOIO 0e3-
MIPOBOJIOBOTO MTOCTYITy, Ha3BaHUX TEIEKOMYHIKaIliiHHU-
MU CHCTEMaMU Ha 0a3i BUCOKOMIIHATUX aepoIuiaThopm
(TCBA), abo anrmiiicekoro mMoBoro — High Altitude
Platform Station (HAPS) [11].

OcuoBuuit npunin TCBA mosmsirae B peamizamii
HIMPOKOCMYTOBOTO 3B SI3KY 32 JOIMOMOIOI0 PETPaHCIIIO-
10401 CTaHIIi{, pO3TaloBaHOI Ha CIeLiaIbHIA aeporuiar-
(dopwmi y crparochepi.

Crip 3a3HauuTH, WO KpiM OdilidHOTO TepMiHa
HAPS, BBemeHoro B pekoMeHAalisx MiKHapogHOTO
cotozy enektpo3B'si3ky (MCE, Ha aHrmiiicekomy —
International Telecommunication Union, ITU), icHyroTh
W 1HIII HA3BM MOJIOHUX CHCTEM, HAPUKIIA]], BUCOKOIIi-
masti margopmu HAPs (High Altitude Platforms),
wratdopmu BucokomigaaTi TpuBanoi maii HALE (High
Altitude Long Endurance), crparocepHa Mepexa 0e3-
npoBosoBoro goctymy (Stratospheric Wireless Access
Network), crparochepna pamiommardpopma  SPR
(Stratospheric Platform Radio) i in.

Posrnsinemo ocHoBHi Tunu brAK, 110 BUKOpHCTO-
BYIOTBCSl Ul 3a0e3redeHHs MOoTped 3B’SI3KY YrpyImy-
BaHb BIICBK.

Haii6inpIm nemeBuM Ta MPOCTUM PIlICHHSAM € 3a-
CTOCYBaHHS JUPHXKaOJIiB Pi3HOT TEXHIYHOT KOHCTPYKIIT,
30BHIIIHIN BUIJIS SIKOTO HaBEIEHO Ha puc. 1.

Ha nanuii yac BUKOpPUCTAaHHSI CY4acCHHUX TEXHOJO-
riif TO3BOJHIO MiTHSATH Ha SKICHO HOBHH piBEHb CTBO-

PEHHA 1 EeKCIUTyaTaIlifo aepoCTaTiB SK TPAaHCIIOPTHHX
3aco0iB. Ile BiAYyTHO BIUTMHYJO Ha BUKOPHUCTAHHS ae-
pocTaTiB B SIKOCTI aeporiatopM Uil TEIEeKOMYHiKa-
MAHUX UTEH.

Puc. 1. [Ipus’s3Huit aepocrar Au-17

[IpuB’s3HMit aepocrar sBisge cobor IaThopmy-
HOCI KOpHCHOTO BaHTaxy. Kabemb-Tpoc yTpumye ae-
pOCTaT Mmij 4ac MigioMy, CIyCKY 1 CTOSIHII Ha poOouiit
BUCOTI, 3a0e3nedyrour eJeKTPONoCcTayaHHs OOpTOBHX
CHCTEM 1 KOPHCHOTO BaHTAXY.

[IpuB's3HI aepocTaTé OCHAIIEHI CyYaCHHM pagio-
JIOKAI[IHHUM YCTaTKYBaHHSIM 1 J03BOJISIFOTH KOHTPOJIIO-
BaTH TepuTopito aiamerpom jao 200 kM. Haifwacrtime
AepOCTaTH 3aCTOCOBYIOTHCS 3 METOIO:

060poTHOHU 3 KOHTPAOAHIO0;

BUSIBJICHHS PaKeT Ha MaJliii BUCOTI;

OXOpOHA TPaHHIb, OOPOTHOA 3 MIPaTCTBOM;

JATBHBOI PaIioIOKaIliitHOT PO3BIIKHY;

peTpaHcIsLil pi3HUX BUJIIB 3B'SI3KY.

BaxnmBoio BiXor y CTBOpeHHI aeporuiaTtgopm
CTaJI0 BUKOPHCTAaHHS EKOHOMIYHHX OE3IMiJOTHHX JiTa-
kiB. Tak, B SKOCTi CepemHBOMITHATOI aporuIaThopMu
kommnanis General Atomics npornonye BnAK Predator

RQ-1 (puc. 2).

Puc. 2. BnAK Predator RQ-1

BrAK mae B cBoeMy ckiami TeneBiziiiHy i iH(pa-
yepBoHy Kamepu, PJIC, oOnamHaHHS 3B SI3Ky W Kepy-
BaHHA. YrpasiinHsa BrnAK BinOysaerbcs i3 3emu orre-
paTopoMm uepe3 CIeIiabHOI CTaHIIo 3 6,25 METPOBOIO
aHTeHolo B Ku-nianasoHi.

B pamkax mnpoexty ERAST (Environmental
Research Aircraft and Sensor Technology), mo npoxo-
muTh i erigoro NASA, komnanis AeroVironment Inc.
PpO3po0IIsie OE3MUIOTHI aepPOIUIaHH, KEPEIOM EIEKTPO-
EHepriil A SIKKX CITyXaTh PO3MILIEHI Ha BEPXHii MmoBe-
pxHI Kpuit cons4Hi 6arapei kommanii SunPower Corp. 13
3araipHOI0 MOTYXHicTIO 35 kBT 1 3 kKoedimieHTOM KO-
pucHoi naii 18,4% (po3mip opHiei uwapyHku Oarapei
cknanae 32x70 Mmm).
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Ilepuior0o  reHepamiero BnAK
Pathfinder, cTtBopenuii me B 1980 p. 3 po3mMaxom Kpui
32 M. BiH MaB 6 mporenepHUX eNeKTPOABHIYHIB, IO
JKUBWIINCH BiJl 3BUYAHUX aKyMyJISITOPHHX Oatapei. Y
JIBOX HOTO TOHIOJAX PO3MIIIyBaUCh Imaci, Oarapei,
crcTeMa KOHTPOJIO 32 MojapoToM. HacrymHoro Moandi-
karieto Pathfinder Oys mitak Pathfinder Plus, xotpwmii
BUKOPHCTOBYBAaB § EJIEKTPOIABUTYHIB 1 MaB pO3Max
kpua 40 M. Yiitky 1998 p. BiH BCTaHOBHB pEKOpA Y
migiiomi Ha Bucoty 24,45 xm (80201 ¢yTiB).

HacTtymHuM etammoM B pO3BUTKY JIiTaKiB Ha COHSY-
HUX Oatapesx craB Centurion i3 po3maxom Kpui 62 M,
KOTPUH TIIOCIY)KUB KOHCTPYKTHBHOIO OCHOBOIO JIJIS
cTBOpeHHS B 1999 p. yHIKaIbHOTO aBTOHOMHOT'O JIiTaKa
Helios (puc. 3).

TaKoro CTaB

Puc. 3. BuAK Helios

Ha nanwmit wac Takumil JiTak npu po3Maxy KpHl
76 M, MICTHTh 5 TOHJOJ, Ha KOTPUX pO3MIillIeH] miaci,
BCS €JIEKTPOHIKA 1 eNeKTPOTEeXHiKa, a TakoX 14 nBury-
HIB MOTYXXHICTIO MO 2 KIHCHKi CHJIM 1 Baror 5 Kr KOX-
HUil. 3aranpHa Bara JiTaka He mepepuirye 600 kr. YV
cepri 2001 p. Helios 3xilicHUB 90THPHOX1000BHI Oe3-
MOCAIKOBHN MEPENIT 1 JOCSAT BHCOTH MONBOTY 29,5 KM
(96863 ¢yTis).

[Mo3uTHBHUIT JOCBiJ, OTPHUMaHUW KOMIIAHIEO
AeroVironment Inc., cionykas nizgpo3ain Politecnico di
Torino mpu ASI (Italian Space Agency) posmouaTu po-
00Ty HaJ MPOEKTOM aHAIOTIYHOTO OE3MIIOTHOTO JIiTaKa
Ha CoOHSYHMX Oarapesx mix Ha3Boio  Heliplat
(ckopouennst Bing cniB HELIos PLATform)
I CTBOPEHHS €BPOTMEHCHKOI aeporuiaThopMu
mig TCBA (puc. 4).

Puc. 4. bnAK Heli Plat

s aeporutaropma HpU3HAYAETHCS /IS HaBira-
MIAHUX Ta TEJICKOMYHIKANIHHUX IJIeH, IPUIOMY B Iie-
piy depry aist 3abe3nedeHHs] MOOUTBHOTO 3B 3Ky 3-i i
4-1 rerepamii.

TakuMm 9uMHOM, Ha JaHUH Yac HAWyCHIIIHIIIAMHI
MPOEKTAaMH 110 CTBOPEHHIO BHCOKOIITHITUX aepoIuiar-
(hopM MOKHA BBa)KATH aBTOHOMHI O€3MUTOTHI KOMILICK-
CH, B SIKOCTi JDKepeNl eHeprii SKMX BHUKOPHUCTOBYIOTH
coHsyHi Oatapei. OgHaK Taki JITaKH CYTTEBO BTpava-
I0Th CBOT IIepeBaru Ha HU3bKHUX BHCOTAX, JIe MOXe OyTH
HEJIOCTaTHE OCBITIIEHHA i ToTpeda y mocTiiHOMY MaHe-
BpYBaHHI.

BukopucraHHs CydYacHHX HOBITHIX TEXHOJIOTIN
JIO3BOJIMJIO MIJHATH HA SIKICHO HOBHH PiBEHb CTBOPEHHS
I eKCIUTyaTallito JITaJbHHUX armapariB K BaKUHX, TaK 1
JIETIINX 3a TOBITPA, a Ha 1X 0a3i MoYaTH PO3rOpPTaHHS
aeporuiaTGopM Ui peaiizallii HOBOTO BUIY TCICKOMY-
Hikariii — TCBA. Pi3HOMaHITHICTb JIiTATLHUX anaparis,
0 MOXYTh HECTH TEJeKOMYHIKaliiiHe oOIagHaHHS,
JIO3BOJISIE CTBOPIOBATH PAIiOCHCTEMH PI3HOTO IpPH3HA-
YEHHsI, KOTPi MalOTh HEOJHAKOBI BUMOTH JI0 BaHTaXOC-
MIPO’KHOCTI, BUCOTH 3aBHUCAHHS Ta E€HEPIrOCIIOKHBAHHS
aeporaTOpMH.

[oTpiGHO BiOMITHTH, IO OJHIEIO 3 HAMIPHUBAOIH-
BIIIMX BJIACTMBOCTEH aeporuiardopm, Ha BiAMIHY Bij
CYIIyTHHUKIB, € MOXJIHBICTb 0€3II0CEPETHBOTO TOCTYITY
JI0 TEJIEeKOMYHIKalifHOro ycraTtkyBaHHA. lle pobuts
cucteMu Ha 0a3i aeporuiar)opM THYYKHMH, JT03BOJISE
MIPOBOAUTH OOCITyTrOBYyBaHHsI OOPTOBOTO OOJIaHAHHS Ta
ftoro monepHizarito[11].

B sxocti TenexoMyHikaliiHoi aeporiathopMu
MOXYTh OyTH 3aiydeHi sk aepocratHi BnAK, Tak i
BbriAK nitakoBoro tuiy.

o mepeBar Bukopuctanus aepoctaTHux bnAK Bi-
JTHOCSITBCSL X CIPOMOJKHOCTI JIOBIOTO TepeOyBaHHS y
NOBITpi 0€3 JAOMOMIKHOI 103allpaBKy MaJIMBOM YH Ta-
30M, TiAHOMY 3HAYHHUX BAaHTAXiB, IIPOCTOTA B KePyBaH-
Hi. OCHOBHOIO POOJIEMOIO TIPH BUKOPUCTAHHI aepocTa-
THuXx BnAK 3anmuimaerbcs He BHpIICHE IO KIHIS MH-
TaHHs 3a0e3MedYeHHs iX EeKOHOMIYHMMH ITOTYXHHUMH
JBUTYHaMH, IO TOBHHHI MiITPHUMYBAaTH aepocraTr y
3aIaHOMY IIOJIOKEHHI Ha 3HAYHHUX BHCOTax 1 0COOIHMBO
y ctparocdepi.

[epeBaru nitTakoBux bnAK, sk HOCIiB Tenexomy-
HiKaIiifHoro 00JaHaHHSA, MTOJATAE B TOMY, III0 BOHU HE
3aJeXarh SIK aepoCTaTH BiJ| IOBITPSHUX IOTOKIB, MO-
JKYTh JISSIKMH 9ac 3HaXOAUTHCh B PEKUMI TUTAHYBaHHS,
MAaIOTh BiIIIpaIbOBaHi TEXHOJOTII CBOro OyIiBHUIITBA i
MIITPUMKH TMOJBOTIB.

Jo HemomikiB 3Bu4aiHux jgiTakoBux BnAK i3 ma-
JMBHUMH JBHI'YHAMH MOJKHa BiJJHECTH NOCTIHHY HO-
TpeOy y majuBi, 0 3HA9HO 0OMeXye 1X mepeOyBaHHS Y
noBitpi. [Ipuuomy, i3 pOCTOM BHCOTH HOJILOTY MOTPEOH
y NaynuBi 301IBLIYIOTHCS.

Jlanoro HezoJIiKy HE MAlOTh aBTOHOMHI aepoIlIaH!
Ha COHSYHMX Oarapesx. Y HHMX HOKHM IO OJHA Bajga —
HEBEJIMKA BaHTaXKOIiAHOMHICTB.

3 mposezaenoro ananizy biAK ams tenekomyHika-
IMIAHUX CHCTEM IMOKH II0 MOXKHA BBaXKATH HANyCIIIIHI-
IIAMH TPOEKTaMH — II€ CTBOPEHHS Auprkadis StratSat
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Ta aBTOHOMHHX OesmimoTHuX jitakiB Pathfinder Plus,
Centurion i Helios.

PosrnsHemMo moeranHi 3MiHM 1 TpaHcopMaItio 3a-
BJaHb OOMOBOTO 3a0€3IEYCHHS Ta MMOCTYIIOBE IIEPETBO-
peHHst po3BinyBansHuX BriAK B po3BingyBaiibHO-yIapHi.

BesminorHa aBiaris 10 1982 poky BHKOHYyBaia re-
PEBaXXHO, OKPIM PO3BiAyBAIBHUX 3aBIaHb, PYHKIII MO-
BiTpstHUX MimreHed. [ToBiTpsHI MimeHi iMiTyBamm 6oito-
Bi JIITAKH 1 JO3BOJISUIM, SIK HACTIIOK, POBOAMTH IO HUX
TpeHyBaHHS 3ac00iB MpoTHIIOBITPsiHOT 00oponu (III10).
B pesymbrari 3a JOMOMOTOIO CHEMiadbHO CTBOPEHHUX
bnAK-npumanok Mastiff i Scout, obnagHaHux BigOu-
BayaMH pajiouyacTOTHOTO BUIIPOMIHIOBAaHHS sl iMmiTa-
Iii yJapHUX JTaKiB, BAANOCS MPAKTUYHO ITOBHICTIO
HeitrpanizyBatu cucremy [1I10 apaGcpkux KpaiH.

ITocTymnoBo Ha OE3MUIOTHY aBiallilo MOYaIH Mepe-
KJlaJaTucsl iHII 3aBJaHHs, BIACTHBI paHille JIMIIE ITi-
nmoroBaHii apiamii. Cepen HUX 3aBIaHHS OOHOBOTO 3a-
Oe3ricueHHS: BHUSABICHHS Ta IC30PI€HTYBAaHHS 3EHITHO-
paKeTHUX KOMIUIEKCIB NMPOTHBHUKA; pa/liOelIeKTPOHHA
MPOTHUIS; PaliONIePEeXOIUICHHS; TOIIYK Ta BUSBICHHA
MIiH; peTpaHCIAIiS CUTHAJIB. YCIIIIIHE BUKOHAHHS X
3aBJ]aHb CTUMYJIIOBAIO 30UIBIICHHS KUTBKOCTI 3aBAaHb
it biAK. Tomy po3mouanuics poOOTH i3 CTBOpPEHH:
brnAK tunooi migrpumku, bnAK eBakyaunii nopanennx
3 mosist 6010 Ta briAK - 3ampaBHUKIB.

Hocsin B3aemomii po3eigyBaibHux bnAK i ymap-
HHUX 3ac00iB IOKa3aB BaXIIMBICTh MPOOJIEMH MaKCHMa-
JBHOTO CKOPOYEHHS 4Yacy Ha JOBEICHHs iHpopMauil 10
ymapauX 3aco0iB. ['omoBHOIO mpoGiiemoro Oyna BTparta
Yyacy yJapHHMH JIiTAKaMH Ha TOIIYK IIUICH, SKi BXKe
Oynm 1o mporo BUsBIIEHI 3a momoMoror BnAK. Buxin
Oyno 3ampomoHoBaHO y 1982 pomi, Komu i3painbChKi
bnAK 3acTocoByBaiu Jia3epHi LileBKa3iBHUKH.

3 toro yacy biAK micinst BusiBiieHHs Ta iaeHTADI-
Kamii 1T, y pa3i BU3HAYCHHS Ii€i [T JUI1 ypakKeHHS,
MiZCBIdyBaB ii JIa3epoM, IO SKOMY PAaKETH 3 JIa3ePHOI0
CHCTEMOIO HaBEJCHHS HABOAWINCS Ha b 3 yJIapHUX
mitakiB. Exinax jiTaka Bke He BTpayaB 4ac Ha IMOUIYK,
iIeHTH(IKAIII0 Ta CYNPOBOKCHHS IiJi, a 30CepPeIKYy-
BaBCs TITBKM HA 3aCTOCYBaHHI 030POEHHS.

ITin gac GoitoBux niit B KocoBo y 1998-1999 po-
kax, konmu BmAK npoBogunocs misiTH MO MOOLIBHUX
00’exTax, po3BimyBambHa iHpopmanis Bim BrAK nan-
XO/IMNIa JI0 yIApHHX JIITaKiB 13 3ami3HEHHSIM 1 KOOpAH-
HaTH 00’€KTIB BXKE HE BIAMOBIAAIH iX HifiCHOMY Miclie-
3HaXOJ/DKEHHIO, 10 TPHU3BOAWIO 10 MapHOI'O BWJIBOTY
OoitoBoi aBiamii abo BUTpaT Goenpunacis.

OnuH i3 cIOCcO0iB BUPIIIICHHS 1Ti€T Tpo0IeMu — 3a-
OesmeunTr npsiMuil 3B’s30k Mk BmAK y mositpi Ta
KOHKPETHUM JIiTaKOM, IPH3HAYCHUM JJIsl 3aBIaHHS pa-
KeTHO-00MO0BOTO yaapy, — Oyno peamizoBaHo Ha bai-
KaHax 3aBJsKku BimoueHHIO BAK B eauny cucremy
oOMiHy JaHnMH Ha 0a3i MOBITPSHUX KOMaHIHUX IyHK-
tiB (KII), siKi cTanu OCHOBOIO PO3BiqyBaJbHO-YAAPHHUX
CHCTEM.

[epenomuOI0 TIOZiEI0 B OE3MUIOTHIN aBiarii crano
BukopuctanHst BiAK sik Hocist 3ac00iB ypakeHHs. Y Xofi
JIOCITIZKEHHS 3’5ICOBaHO, 1110 nepiie 00ifoBe 3aCTOCYBaHHS
posBimyBamsHO-ynapHoro BmAK Predator, 036poeHoro
JIBOMa TpoTUTaHKOBHMH pakeramu Hellfire, BinOymocsi B
Adranicrani y sxoBTHI 2001 poky [5].

[osiBa posBimyBanbHO-ynapHoro bnAK crnpuum-
HUJIa 3MIHU B TaKTHIII OOHOBOTO 3aCTOCYBaHHS Oe3ITiio-
THO aBiamii, fIka ImoYaia CyMil[aTH TAaKTHKY IiJIOTOBA-
HOi po3BimyBanbHOi Ta OomOapayBayibHOI aBiarii. Ha
3MiHy “‘crieriaibHOMy OOHOBOMY IOJLOTY” TIPHHIIIA
HOBa (hopMma OoitoBux mii BtAK — “aBiamiitanii yoap”.
Bigmiueno nosiBy HoBoro s bnAK cnoco0y 3actocy-
BaHHS — “BUIbHE MOJIOBaHHS, HOBUX TaKTUYHUX MpPHU-
HOMIB — TIOMIYK IUTi V¥ 3aJaHOMY CEKTOpi (30Hi) Ta Oa-
paXyBaHHA B 33JaHOMY paiioHi.

B ocranHili yac cranu TrOBOpHTH, IO OOHOBHI
BrnAK MoxHa BBaXaTu BHHUIIYBaueM IIOCTOrO MOKO-
JHHS, TaK SK CyYacHI BUHUIIYBAdi I’ SITOTO TMOKOJiHHS,
CKOpIII 3a BCE, CTAHYTh OCTAHHIMH MIJIOTOBAHUMH JTiTa-
KaMu y cBoeMmy kiaci. CTBOpPEHHs CICIiali30BaHUX
BriAK 3apa3 Mae npiopUTETHHI XapakTep.

3a mymkoro (axiemiB, came Taki BnAK Oymyts
HaOTBII e)eKTUBHI, TaK SK IPH iX CTBOPEHHS MOXYTh
OyTH BUKOpHCTaHI HalOLIbLI MepeaoBi TexHoorii. bo-
#toBi BTAK m03BOJATE HE TITBKU BUKIIOYUTH PH3HK IS
JBOTHOTO CKJaxy (0coOIMBO IpU BUKOHAHHI 0COOIHMBO
BaXXJIMBUX Ta HEOC3MECUHMX 3aBlaHb), aje i 3iHCHIOBA-
TH TIOJIBOTH 3 NEpeBaHTaXeHHsAMHU Oinbmie 15. Buxopu-
CTaHHS TEXHOJOTIi “‘cTeNc” MO3BOJHUTH 3HU3UTH Padio-
JIOKalliiiHy Ta TemoBy nomitHicTs. boitoBi BAK moxe
TPUBAIMI Yac 3HAXOAUTHCS y MOBITPi, BECTH IMOIIYK
e Ta 3HANTyBaTH iX. OKpiM pimeHHs OOHOBHX 3a1a4
Taki amapaTtd 3MOXYTh BHKOPHUCTOBYBATH OJHOYACHO
JUTSL PO3BIIKK Ta PaIioeIeKTPOHHOT 60poTHOH [6].

3actocyBanHss biAK y BoeHHHMX KOHQUIIKTax Bij-
OyBajyocs ImiJl BIUINBOM TPHOX OCHOBHHX TPy (PaKTo-
piB: ocobIMBOCTEH YMOB BeIeHHS 30poitHOI 60poTHOH,
HAYKOBO-TEXHIYHOT'O MPOTPECY Ta BOEHHO-EKOHOMIYHUX
YHHHUKIB.

Ha 3acrocyBanns BnAK HaiicyTTeBimme BImBamu
3MIHH XapakTepy 30poiHOI 0OpOThOM, sIKi CTanucs B
3a3HaueHMH nepion, Ta ckiuamHi ¢izuko-reorpadivni
YMOBH palioHIB BEJCHHS OOHOBUX Iiif.

CxnagHuit penped, KIIMaTHYIHI Ta METEOPOIOTIUHI
YMOBH paioHiB KOH(IIIKTIB, epeMilneHHs 00H0BUX mii
Ha BYJIMI[I MICT iCTOTHO 3MCHIIYBAJIM, a iHOJI POOWIH
HEMOXIIMBUM 3aCTOCYBaHHSA Ha3eMHOI PO3BIIKH Ta TIi-
JmoToBaHOl po3BigyBanbHOi aBiamii. OxHak Ha BnAK i
YMOBH BIUTMBAJIMA 3HAYHO MEHIIIE, 10 0OYMOBHMIJIO Mpio-
PUTETHICTH iX 3acTocyBanHs. Kpim Toro, ocobGmmBocTi
(hizuko-reorpa)iYHUX YMOB BHCYHYNIH IOAATKOBI BH-
Moru Oe3nocepenanbo 10 bnAK, 1o mpusseno a0 Bia-
MOBIZIHUX 3MIH X XapaKTEPUCTUK Ta MOXKIMBOCTEH.

3pocranHs KinmbkocTi HoBuX THIIB BAK cymnpo-
BO/DKYBaJoCs 30UTBIICHHSAM Ta TpaHCOpMAIIi€lo 3a-
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BIaHb, Kl Ha HUX IMOKJIaJalIuCs, a 30UIbIIEHHS KIJIBKO-
CTi 3aBJIaHb JIOTIYHO B3a€MOIIOB’SI3aHO 31 3MiHAMH JIbO-
THO-TEXHIYHUX XapaKTepUCTUK Ta MoxiuBocTeil biAK,
ski BigOyBamucs mapanensHo. B pesynprari BnAK mo-
YaJgu TOAUIATUCS Ha KJIAacH: CTpaTeriyHi, onepaTuBHO-
TaKTHYHI Ta TAKTUYHI.

VY mepiox 3 1982 mo 1991 poxu ams 6e3miToTHOT
aBiarii Oynu mpuTaMaHHI 1Ba OCHOBHHX 3aBIaHHS: PO3-
BiJIKa Ta iMiTaIlis MOBITPsHUX Ited. 3 1982 poky Bifg
omnepanii “Mup [aninei” min gac apabo-i3painbcbkoro
koH}uikTy BnAK movanm BHKOHYBaTH Na3epHE CYIIPO-
BOJDKEHHS 1IUJT1, 1[0 ICTOTHO CKOPOTHJIO 4Yac Ha peary-
BaHH yJapHUX 3aco0iB. Y 1991 poui mix yac KoH)IiK-
Ty B Ipaky BnAK oOmnagnanu crieniajgsHO po3po0IIeHOr0
JUIS TIOIIYKY MiH amnaparyporlo, sKa J03BOJIsUIa BUSBIATH
Ta ineHTH(iKyBaTH MiHU. 3aBJIsSKHA CTBOPEHHIO PO3Bily-
BaJIFHOTO 00J1afHaHHI Ha Pi3HUX (QI3MYHUX NPUHINTIAX,
BriAK, oxpim ¢oTorpadivunoi Ta TeneBi3iitHOT po3BiaKH,
MOYaJId BECTH TeIUIOBi3iiiHYy, pajio-, paZioTeXHIYHY Ta
1HIII BUJIM TOBITPSHOT pO3BiaKu [7].

VY mnepiox 3 1991 mo 2001 poku mepeHacHYEHHS
o0csTiB po3BigyBaibHOI iH(OpPMAIi PI3HOTO XapakTepy
npuMycuiio 3actocoByBatd BbmnAK sk perpancisTopu
curHamiB. JIji1 CKOpOUYCHHS 4Yacy Ha JIOBEICHHS iH(Op-
Maii po 00’exTH 10 yaapaux cui bnAK Brumounim B
€IMHY PpO3BiAYyBAIBHO-yIApHY CHCTEMY, B SIKii BOHH
BUKOHYBAJIM PO3BiyBaibHi QyHKIIi.

Tperiit erann B icTopii 3acTocyBaHHSI O€3MiIIOTHOT
asiarii (3 2001 poky) xapakTepu3yeTbCsi OYATKOM aK-
TuBHOTO BHKOpHcTaHHI BmnAK sk Hocis 3acobiB ypa-
skeHHs. Uepe3 akTHBI3aIlil0 B 3a3HAUCHUIA TIEPiOJ TEPO-
PHCTHYHOI JiSUTBHOCTI 1 BUHUKHEHHS Y 3B’S3KY 3 LIUM
HeoOXigHOCTI 60poThOM 3 HOBMMH 3arpo3amu BmAK
MOYaJIM BUPIIIYBAaTH Malli 3a TAaKTHYHUM 3HAYCHHAM,
ajye CKJIaJHi 3a TEeXHIYHMM BHMKOHAaHHSM IpOOJEeMHU —
paznionepexoIuieHHsT TeJIe)OHHUX JI3BIHKIB Ta IX MpH-
IIyIIeHHS, CTBOPCHHS MOOUTBHUX CHCTEM CTiTBHHUKOBO-
'O 3B’SI3KY.

[Tin yac BOEHHUX KOHQUTIKTIiB BiIOYIHCS 3MIiHH Ta-
KTUKA 3acTocyBaHHS bnAK, sika HaOmm3miacs IO Tak-
TUKH TIJIOTOBAaHOI aBiarlii. ¥ po3BUTKY ¢opM 00HOBOTO
3actocyBanHsi bBiIAK craBcst mepexin Bij creniagbHOTO
60110BOTO MONBOTY, SKWH MPAKTHUKYBABCS JJISI PO3BIAKH
MiJ Yac TPOBENEHHsS OIepariii KIaCHYHOTO THITy Ha
MEepIIOMY Ta JPYroMy eTamax, JI0 3aCTOCYBaHHS HOBOI
s BnAK, ane tumoBoi Jyis minoToBaHoi aBiarii Gop-
MU — aBialliiHOTO yAapy, XapaKTEepHOTO /I aHTUTEPO-
PUCTHYHHX OIleparliii TpeTsoro eramy. Po3Butok dopm
3actocyBaHHs1 bIAK 3yMOBHB 0SBy Ha TpeThOMY eTari
HOBOT (popMH — KOMIUIEKCHOTO MOJIBOTY. B mepcrekTusi
CIiJT OYiKyBaTH MOSABY Ie onHiei ¢hopmu OoHOBHX Iiit
BriAK — mositpstHOTO 6070 [8].

BusiBneHo 3miHM |y cmocobax —3acTOCYBaHHS
BnAK — BHUKOpHCTaHHS 3aMiCTh MYCKIB ITOOAMHOKHX
BrAK (ma mepmomy eTari) OCHTiJOBHOTO 3aITyCKy Iia-
pasenbHUMH MapmipyTamu 1BoXx bmAK (Ha apyromy

erarri), a Hajgam, 3 ocHameHHIM BmAK 3acobamu ypa-
KeHHsI (Ha TpeThbOMy erari) — “BUIbHE TMOJIIOBAaHHS .
be3mninoTHi niTanpHi anapaTH B3sUIM Ha 030pOEHHS Taki
TUTIOBI TIPUHOMHK il TIIIOTOBAHOI aBiamii, SK TOMIIYK
T y 3amaHoOMy ceKTopi (30Hi) Ta OapakyBaHHS B 3a-
JTAHOMY paioHi.

[IpoTarom KOXHOTO 3 BU3HAYEHUX €TAIliB PO3BUT-
Ky BCTaHOBJICHI XapaKTepHI PHCH Ta OCOOJIHMBOCTI 3a-
crocyBaHHs biAK. 3aransHuMH XapakTepHAMH pHCAMHU
YCBOT'O TEpioay CTaJlM: aKTUBHE BEJICHHS PO3BIIKM 3a
jqonomororo bnAK 3am0Bro 1o mouarky BUHHMKHEHHS
KOH(QIIIKTY; TIpeporaTHBa pO3BiAYBAIBHUX IaHUX, SKi
nobysanu BnAK, nepen TpaauIiifHOW KiIbKICHOIO Tie-
peBarolo B cuiiax i 3aco0ax HaJi IPOTHBHUKOM.

3anexHO BiJ KOHKPETHOI 0OCTAaHOBKH, CHII TIPOTH-
BHUKA, IPUPOAHO-reorpadidHux yMOB pailoHiB KOH(-
JIKTIB Ta 3aBaHb TOJIOBHUMHU OCOOJIUBOCTSAMH 3aCTOCY-
BaHHs biAK Oynu Taki: Ha nmepiioMy erami — ojHOYac-
He BUKOpHCcTaHHs B omepamnisx BIIJIA pizHoro nmpusHa-
4yeHHs! (PO3BiAyBaJIbHUX, XHOHHX I[iJIei); KOMIUIEKCHE
3actocyBanHsi BiAK pasom 3 iHmIMMHU cuilamu 1 3aco-
6aMu po3BinKH (MOBITPAHOT, KOCMIYHOI, HA3eMHO1, MOp-
CBKOI 1 CIIerianbHOi); Ha IPYroMy eTarli — 3aCTOCYBaHHS
bnAK y cknazi po3BigyBalbHO-yAapHUX CHCTeM; Iude-
PeHLIHMI MiAXia A0 3aCTOCYBaHHS KOHKPETHHX THUIIIB
BunAK mig yac BHKOHAHHS BH3HAYE€HHX 3aBJaHb, Ha
TPETbOMY eTali — OOMEXEHHS yIapHUX MOXKIHBOCTEH
bnAK xapakrepucTHKamu 030pOEHHS; IOCTYHNOBHIA
mepexin Big 3aranpHOTO 030poeHHs BiAK mo crmeriari-
30BaHOTO i KOHKpeTHi mimi [11].

BucHoBKku

VY xoxi poboTH NpOBEAEHO aHali3 COCO0IB 3acTo-
cyBanHs BtAK y xozi TokaisHUX KOHQTIKTIB OCTaHHIX
JIECSITUPIY, a TAKOXK BU3HAYCHO TEHACHIII1 3aCTOCYBaHHS
Ta po3BuTKy BmAK, a came: 30imbiueHHs obOcsry 3a-
BJIaHb, MOKIacHUX Ha BIAK; GaraToniipoBe BUKOpPHC-
tanHsa biAK; xommiekcue 3actocyBannst bnAK pasom 3
IHIIUMH CHJIaMH 1 3ac00aMH pi3HUX BUJIIB BOEHHOT PO3-
BiJIKM;IJTOIO0O0BE  BEJICHHSI TMOBITPSHOI PO3BIAKH 3a
noromorolo bnAK B Oyzap-sIKMX TOTOJHHX YMOBax;
inTerpanis BnAK i 3aco0iB ypaxeHHs; 3aCTOCYBaHHS
bnAK sk HociiB 3aco0iB ypaxeHHs; BKIroueHHs: biAK
JI0 €IMHOI CHCTEMH YIIPABIiHHS IOBITPSHUM PYyXOM;
BukopuctanHs BmAK B iHTepecax BCiX JaHOK ympas-
JHHSL.

Ile o6ymoBmioeThest psigoM mnepeBar bnAK mepen
MUIOTOBaHUMH aBialiiHuMu komiekcamu (AK), ocHo-
BHUMH 3 SKHX €: BIICYTHICTb €Kimaxy Ha OopTy (Biacy-
THICTh BTpAT JIbOTHOTO CKJIaJy); 3MaTHICTh MepeOyBaH-
HS Y BUCOKHX CTYHEHSX OOHOBOi TOTOBHOCTI IPAKTUYHO
HEOOME)XEHUH TEepMiH; MOKJIMBICTD 37IHCHEHHS TpHUBa-
JIOTO TIONIBOTY B ITUPOKOMY Jiara3oHi BUCOT i epeBaH-
Ta)KeHb; MEHIII PO3MIpH, TIOMITHICTh 1 BPa3JIUBICTH Bi[
3aco0iB I1I1O; MeHII BUTpaTH Ha eKCIUTyaTalliio; 3Had-
HO MEHIII BapTICTh Ta TEPMiH HiATOTOBKH OIepaTopa
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BITJIA; MeHIIa Y4yTIUBICTh [0 SIKOCTI 30BHILIHBOTO IIi-
JIeBKa3yBaHHS; MOJJIMBICTb BUKOHaHHS OoWoBOro 3a-
BaHHS SIK aBTOHOMHO, TaK i B KOHTYpi aBTOMAaTH30Ba-
HOTO YIIPaBIIiHHS 1 KOHTpOIO 3 OOKy ormeparopa B pea-
JBHOMY MacmTadi yacy.

[Ipu npomy, mis 3abe3nedeHHss BUKOHaHHs Ooio-
Bux 3apnaHb BAK 3 ynapuumu BITJIA noBuHeH maru
HACTYIHI SKOCTi: BUCOKY JOCSKHICTD 00’€KTIiB Aiif; BU-
COKy uBYUicTh Bi 3aco0iB [1I1O nporuBHMKA; HIHPO-
Ky HOMEHKJIaTypy KEepOBaHHUX 3aco0iB ypaxeHHs, Oara-
TOpPa3oBICTb OOMOBOTO 3aCTOCYBaHHS; HU3BKY BapTiCTh
CTBOPEHHSI MOTPIOHOTrO YrpyIyBaHHs 3MIIIAHOTO MiJIO-
TOBAHOTO 1 OE3MIOTHOTO CKJIA/Ly; 31aTHICTh BUKOHAHHSI
ABTOHOMHOT'O (BUCOKOTOYHOTO) TIOJIEOTY 3 MOXKJIMBICTIO
OTIEepPaTHBHOI 3MIiHM TPOTPaMH MOJBOTY; MOMIIUBICTH
BUSIBJICHHS Ta NPULIIFOBaHHS 0 00’ €KTaM Jiif 3a yJac-
TIO Ha3eMHHUX OIEpaTopiB; MOKIMBICTE mepeaadi iHdo-
pMalii o KaHajnax JBOCTOPOHHBOI'O 3B’S3KY; MOXKIIH-
BiCTh peauizamii QyHKIiA 0OMiHy iH(pOpPMAIi€0 B paMm-
kax ACY; MOXJIMBICTh TpHrBasioro 30epiraHus. I'oJoBHa
TEHJICHLIISl TOJISIra€ B IOCTYIIOBOMY II€peKJIajaHHI Ha
0e3minoTHY aBiarlito GYHKIIIH MJIOTOBAHOT aBiallii.

HanpsMkaMy momaiabIinX AOCHIIHKEHb CIIi BBa-
XKaTh po3poOKy MaTeMaTHYHOI MOAENI ynpaBiiHHs Oe3-
MUIOTHUM aBiallitHUM KOMIUIEKCOM B YMOBaxX BIUIMBY
HAaBMHUCHHUX IMITAlIiHUX 3aBajl.
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AHAIM3 CNOCOBOB NPUMEHEHUA BECNMUNOTHbLIX ABUALMWOHHbBIX KOMMJIEKCOB
P.H. XXuBotorckwii, FO.A. I'opobery

B cmamve nposedén ananuz npumenenuss 6ECHULOMHBIX AGUAYUOHHBIX KOMIIEKCO8 60 8PEMSL BOOPYICEHHIX KOHPAUKMOE
nocreonux decsimunemuti, ¢ y4émom onvima nposedenusi Anmumeppopucmuyeckoii onepayuu Ha meppumopuu JJoneyxoil ma

Jlyeancrkou obnacmeti.

Knrouesvie cnosa: 6ecnunomuvie aguayuoHHvle KOMIIEKCbl, CKOPOCMb Nepedayu uHGopmMayuu, pempancisamopslt, paouo-

JJIeKMPOHHOE nooasieHue.

ANALYSIS OF APPLICATION UNMANNED AIRCRAFT SYSTEMS
R.M. Zhyvotovskyi, U.O. Gorobets

In the article we made analysis of application unmanned aircraft systems during military battles last years and based on
the experience of the Antiterrorist operation on the territory of Donetsk and Lugansk regions.
Keywords: unmanned aircraft systems, speed of information transmission, repeaters, radio electronic suppression.
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