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[image: image2.jpg]AKTyanbHicTb po6oTu

Bez3ninotHi nitatouHi anapatu (BrMJ1A) Habynu wmpokoro
MOLIMPEHHS | 3acTocyBaHHA B 6aratbox obnacTax NioAcbkol
AiANbHOCTI. BOHM MOXYTb BUKOHYBATM SAK Liiny HU3KY
KOPUCHMX hYHKLA, ane TakoX Npu LibOMY MOXYTb HECTH
3HayHy isndHy abo iHpopmaLliiiHy 3arpo3y y BiCbKOBIN
cdepi, rocnogapcbkiil JiANbHOCTI YA NPUBATHOMY XUTTI
nogen.

CneumdivHi BnactmneocTi i nepesarun BIJIA - BigHocHO
HEBWCOKa BapTiCTb, PiIBHOMAHITHICTb BUKOHYBaHMX pyHKLNA,
BUCOKa OnepaTMBHICTb MiAroTOBKMN A0 3aCTOCYBaHHS,
€KOHOMIMYHICTb | NpocToTa B ekcnnyaTaujii, TpyaHoLi
KOHTPOIMIO NPU3BOAATL 40 NiABULLEHHSA 6e3KapHOCTI i
MacoOBOCTi NPOTUMNPABHUX Aii 3 IX BUKOPUCTaAHHAM. )



[image: image3.jpg]AKTyanbHicTb po6oTtu
o0
CyuacHi BIMNA matoTb HEBENUKi po3mipu, a 3HaUNTb HU3bKUIA
piBEHb MOMITHOCTi: BOHW BUTOTOBMSAIOTLCA 3 KOMMO3UTHUX
MaTepianie, MaloTb Marny eeKTUBHY NOBEPXHIO PO3CitoBaHHS
(EMP) B pagioaiana3soHi, ix ABUryHU He HarpiBaloTbCcs 40
BMCOKOI TemnepaTypu i BUNPOMiHIOIOTb Marno Tenna (abo
MOXyTb OYTUW B3arani enekTpudHMMM) i 7.4.

BianoBigHO A0 LbOro BUHUKaIOTh 3aBAAHHA BUABIMEHHS, OLIHKN
KoopAWuHaT i napamMeTpiB pyxy (3okpema OLiHKN KyTOBUX
KoopAWHAT - neneHra), a Tako) posnisHaBaHHA knacy BIMJIA no
X paAio BUNPOMIHIOBaHHIO.

Cy4acHe obnagHaHHSA pafioMOHITOPUHIY Ta
pagioneneHrauii nOBUHHe 3a6e3ne4vyBaTy HaZiNHY Ta TOYHY
PO3A4iNbHY 34aTHICTb Ha AXepeno paaioBUMNPOMiHIOBaHHA

(BMIA) B rioro gianasoHax po6o4nx 4acTorT. 3
3



[image: image4.jpg]Uini i 3apayi

Meta po6oTn — pospobka 3acobammn KOMN'IOTEPHOTo

MOAENoBaHHA NereHrayinHoi aHTeHn gianasoHy ISM 2400
MIy aAna po6oTu y cknagi KOMNIekciB pagioMOHITOPUHIY Ta

pagioneneHrauii BMNA.

MonokeHHsA, AKi BUHOCATLCS A0 3aXUCTY:

1. BMIA: MmeToaun pagioMOHITOPUHrY Ta pagioneneHrauji.

2. Ornaa aHTEHHUX cUCTEM Y CKagi cyvyacHnx
pagioneneHratopie BMMA.

3. OuiHka MOXIIMBOCTI NeneHrayii MiHi-BrJ1A kopensauiiHum
METOA0M 3 BUKOPUCTAHHAM KinbLEBOT aHTEHHOT peLUiTKn.

4. PesynbTatn MmogentoBaHHa 3acobamu CAD xapakTtepucTuk
nereHrauiiHol aHTeHW y ckragi KoMnnekcis
paaioMOHITOPUHrY Ta pagioneneHrauii BMNJ1A. s



[image: image5.jpg]BIJIA BiACLKOBOro MpuU3HaYeHHS

3aranbHUMK  BMMoramun o GoroBux MBIMNA e  ix
B6araTodhyHKLiOHaNbHICTb - MOXIMBICTb BUKOHaHHS 3aBAaHb
pO3BiAKN, CMOCTEPEXEeHHA | BuAadi UineBkasiBok Ans
3acTOCyBaHHA 30poi AK Ha BiAKPUTIA MicLeBOCTI, Tak i npu
BeAeHHi 60MOBUX Aili B HacerneHnX NyHKTax, a TakoX BifHOCHO
HeBWCOKa BapTicTb BUPOOGHULTBA i ekcnnyaTtadii.
Mpuknagn MBMJIA:

- TaKTU4HI nons 6oto 3a cBOIMK rabapmTammn € Macoto 4o
30 kr 3 TpMBanicTio NOMNbOTY A0 2 rOAWH;

- TaKTU4HI po3BiayBanbHi i 6aratouinboBi manor
AanbHOCTI, NPaKTUMHWUIA Jax SKUX He nepesultye 6 kv, pagiyc
Aii o 250 km, TpuBanictb nonboTy Ao 10 roguH.



[image: image6.jpg]Mpuxknaawm spaskie BrJ1A

BIMNA RQ-170 "Sentinel" Lockheed Martin
i3 3acTocysaHHAM TexHonorii Stealth Tuny Komepujiitiuii BMNA Tuny «Phantom» (CLLUA)
niTaloye KpUno poamaxom 6nusbko 20 M

TakTuHuii poseigysanbHil BINA TakTuHuiA poseigysanbHil BINA
BaraToLinboBOro NPU3HaYeHHA BaraToLinboBOro NPU3HaYEHHA
Tuny«Phoenix » (BenukoBpuTaHis) Tuny «Searcher MKIl» (I3pains)



[image: image7.jpg]Mpuxknaawm spaskie BrJ1A

TaiTuunnii Miki-Br1J1A nons 6oio
Tuny «Bird Eye~400> (I3pains)

TakTuHuiA poseigysanbHil BINA
BaraToLinboBoro NPU3HaYeHHA

TakTusHii Miki-BIIA Tuny Tuny RQ-7 «Shadow~ 200» (CLUA) 7
AR100-B «Air Robot» (Himeuumra)



[image: image8.jpg]UusinbHi BMNJIA sk gxepero 3arpos

CneumdivHi BnactueocTi i nepesarn BMJIA (BigHocHO
HEBWNCOKa BapTiCTb, PiIBHOMAHITHICTb BUKOHYBaHMX pYHKLNA,
BUCOKa OMepaTMBHICTb MiAroTOBKN A0 3acTOCYBaHHA,
€KOHOMIYHICTb | NpocToTa B ekcnnyaTauji, TPYAHOLL KOHTPOrIo)
NpU3BOAATb A0 MaCcOBOCTI NPOTUMNPaBHMX Al 3 TX
BUKOPUCTAHHAM:

--KOMepLjiiHa po3Bigka,

--HecaHKLiOHOBaHi CMocTepeXeHHs,

--peTpaHcnAUis curHanis 3B'a3ky,

--NOCTaHOBKWN pafio3aBaj Ta nNpuaylleHHsa 3acobis
TenekomyHikaujn Ta PE3 pisHoro npusHaueHHs 3 30Hi aii BIJ1A.



[image: image9.jpg]MoxxnusBi kaHanu BusiBneHHa BIrJ1A

e Byab-fikomy maTtepianbHomy o6'ekTy, B ToMy ducni i BIJIA?
npuTamaHHi AeMackyrovi 03Haku, SKi BUAINSAIOTL AOro B
HaBKOMULLIHBOMY CepeoBULLj, pOGJ‘IFNI/I oro NomiTHUM Ans
CNoCTEPEXKEHHS.

e |HcbopmaLis Ana BUABNEHHA i noganbLioi neneHrayii BMNNA
MOXe BYTU OTpUMaHa LNSXOM NPUAOMY creLiansHuMN
3acobamu BigGUTOT | BUNPOMiHIOBaHOT eHepril y Beix
JianasoHax CneKTpy eneKTPOMarHiTHUX i akyCTUUHMX XBUIb.

e CTyniHb NOMITHOCTiI BU3HAYaeTbCA
- B pagioyacToTHOMY CMeKTpi,
- B iHdppauepBoHomy (1Y) cnekTpi,
- B CNEeKTpi BUAUMOroO CBiTNa,
- B @KyCTUYHOMY CMeKTpi.

OuiHiooUM NepeBary i HeAoNiKM PO3MMAHYTUX (PI3UYHUX
KaHanie BusBneHHA BMIA, MoxHa 3po6UTN BUCHOBOK, LLO
Ans BUSABMEHHA Manopo3mipHux BIJ1A ontuMansHum €

noeAHaHHA MeTOAIB MacMBHOI foKaLil Ta paaioposBiaku. 9



[image: image10.jpg]CMyru yactoT pagiokepysaHHa BIrJ1A

TlpenensHoe
O6o3HaueHue Hauano nonocer | Kower monocst BeRcl

3HavYeHHe
TOJIOCHI ACTOT YacToT YacToT

MOIIHOCTH
YBY
y3Kkoguamna3soHnHsle | 433,05 Ml 434,79 MI' <10 MmBT ERP’
yCTPOHCTBA
2,4TTuISM 2,4ITu 2,4835TTn <100 MBt EIRP”
5,8 [TuISM 5,725 1Y 5,85ITn <100 mBT EIRP

ERP (effective-radiated power) — 3¢ pekTUBHaA MOWHOCTb U3/Iy4eHUs.
** EIRP (effective isotropically radiated power) — 3$peKTUBHaA MOLLHOCTb U30TPOMHOTO U3y HYEHUS.

Binblwa yacTrHa onepauii pagioynpasniHHg BIJA 3giicHI0ETbCA B HeMiLeH30BaHOMY
ISM gianasoHi cmyr vactot 2,4 Ty abo 5,8 [TL, ofHaK BUKOPUCTOBYIOTHCA | iHLLI CMYTK
YacToT, BKovatoun 433 MIy i 4,3 M.

Kpim Toro, BIMJTA npautotoTb Ha yacToTax 27; 35; 40,68 i 72 MI'U, AianasoH ynpasniHHS
Ha Ljyix YacToTax CTaHOBWTb A0 KiNbKOX KINoMeTpiB.

BMIA, BUKOPUCTOBYIOTb TEXHOMOTII LUMPOKOCMYTOBWX NCEBA0BUMAAKOBUX CUTHAMIB i
cTprbkonoAitHoT nepebyaosn pobounx yactoT (FHSS) 1



[image: image11.jpg]CraHUil pagiopo3BiaKkM i NOCTaHOBKK 3aBaa
ARDRONIS komnaHii «Rohde & Schwarz»

R&S°ARDRONIS Detection

Antenna Receiver R&SPARDRONIS software
& -
q ) Seaans o
= = T —
RES*HES00 R&SHING00 R&S*EBS00 RESPARDN Tast kit (RC)
(20 MHz 10 8GHz)  bias unit (option: laptop)

Cuctema R&S ARDRONIS-| 3abesneuye aBToMaTUUHE
BUSIBNEHHS | iaeHTudikauio BMMA i cknagaeTbes 3 Takux
KOMMNOHEHTIB:

- aKTMBHa BCceHanpaBneHHas aHTeHa R&S HE600
AianasoHy 20MIy - 8 Ty,

R&S ARDRONIS-D o6'egHye - BUMIipoBanbHUIA NpuiiMay peanbHoro yacy R&S EB500
- AKepeno KUBNeHHS ANS ABOX aKTUBHUX aHTEH Yepes
curHanbHuii kabenb R&S INB0O,

- nporpamHe 3abesneyeHHs R&S ARDRONIS.

hyHKUiT BUSIBNEHHS, knacudikayii
Ta BUSHAUEHHS MicLis
posTallyBaHHs



[image: image12.jpg]Cuctema nacusHoi nokaujii BI'NJ1A «Drone
Detector» komnaHii «Aaronia»

Cunectema nacueHol nokadlii "Drone 16-eMemMeHHTHa 8-CeKTopHa
Detector" Big, komnaHii Aaronia aHTeHHa cucTema IsoLOG 3D80

"Drone Detector" ocHalleHa gsoma 3D neneHrauiiHUMU aHTEHHUMU CUCTEMaMMU:
8-ceKkTopHOT 16-eneMeHHTHO aHTeHot cucTemor (IsoLOG 3D80)
8-ceKTOpHOT 24-eneMeHHTHOIU aHTeHot cucTemor (IsoLOG 3D80)
16-cekTopHOT 3 32-eneMeHHTHOW aHTeHol cucTemor (IsoLOG 3D160).
16-cekTopHOT 3 48-eneMeHHTHOI aHTeHol cucTemor (IsoLOG 3D160).
CraHaapTHa aHTeHa IsoLOG3D80 3abe3nevyye ToUHiCTb NeneHra 4-6 rpaayciB Ha cekTop



[image: image13.jpg]OLIHKA MOXNMBOCTI MENEHTALIT MIHI-
BMINA KOPENAUIMHAM METOOOM 3

BUKOPWUCTAHHSIM KINbLEEBOI AP

1=10.wxc

1,=1 e

3oHK KoHTponto neneHratopa MNMNPY curHanis Anga cutyadii Ne1 ta Ne2

MpW [OCTATHLOMY Yaci HaKOMUYEHHA MOXHa 3abe3aneynTu BUSBIEHHSA
Bynb-akoro LLIC curHany 3 sagaHoto akicTio ke 6 Husbke BCLL He Byno Ha
BXOAi NpuiAMaviB pagioneneHratopa 3 KinbLesoto AP. 13
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[image: image14.jpg]MoagentoBaHHSA Ta gOoCHiAXeHHA
XapaKTepPUCTUK aHTEHU

e B AKOCTi aHTEHHWX eNeMEHTIB YOTUPLOXENEeMEHTHOI NeneHrayinHol
aHTEHHOI ccTeMu obpaHa cnaboHanpasneHa fpykoBaHa aHTeHa Tmuny
ILA, AK Taka L0 3810BOMNbHAE HACTYMHUM BUMOraMm: Mae Mani
ra6apum AOCTaTHLO TeXHONOIIYHA, Ma€E rapHe Y3rofkeHHA B
3afaHiil cMysi yacToT, Mae HeonmHl cnpsiMOBaHi BNacTUBOCTI
(BCecnpAMOBaHICTL), BepTUKanbHy abo rOpU3OHTaNbHY
nonspu3auiio.

e 2. 3rifHO 3aBaHHA NPOBEL,EHO NPOEKTYBaHHSA YOTUPN ENemMEHTHOT
aHTEHHOI cucTeMM B AianasoHi yactoT ISM 2400-2483.5 MI'u, And
nobyaoen MarnorabapuTHNX aHTEHHUX CUCTEM pajioneneHraTopis y
cKrafi NepeHoCHUX CUCTEM BUABNEHHS Ta neneHrauii MBMJA. Mopn
BUKOH@HHI poBOTY OTPUMaHi Taki peaynsTaTu:

--ChOPMYSIIOBaAHO 3aBAaHHs Ha f
NpoekTyBaHHsA crabo crpsiMoBaHoi

aHTeHw; T

--3 BUKOPUCTaHHAM Cy4acHux 3acobis b Mepencpuyrui L-oGpaani sn6patop

MALLMHHOTO NPOEKTYBAHHS NPOBEREHO *— s | 7

NPOEKTYBaHHA NeneHraliiHoi aHTeHN —4 7
Touka nuramms

Ta MOAEnNtoBaHHs ii napameTpis.
14



[image: image15.jpg]MoagentoBaHHSA Ta gocnigXeHHA
XapaKTepPUCTUK aHTEHU

‘100

108 —g

Mogenb ManorabapuTHOI pagioneneHraTopHol aHTEHHOI crcTemu
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[image: image16.jpg]MoagentoBaHHA Ta gocniaXeHHA
XapaKTepUCTUK aHTEHU
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[image: image17.jpg]MopagentoBaHHSA Ta gOoCHniAXeHHA
XapaKTepUCTUK aHTEHU
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[image: image18.jpg]MogentoBaHHA Ta gocnigXeHHA

XapaKTepPUCTUK aHTEHU
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[image: image19.jpg]MoagentoBaHHSA Ta gocCnigXeHHA e
XapPaKTePUCTUK AHTEHU

Posnogin ctpymie aHTeH ILA B peXxkumi aHimoBaHoro nepernsgy

19



[image: image20.jpg]BucHoBKM no poborTi:

MaricTepcbka po6oTa npucBAYeHa KOMNNEKCHUM AOCTIAKEHHAM, NOB'ASaHUM 3 popdBROfO
NPOEKTYBaHHAM NeneHrayiHol aHTeHn y BUrnagi kinbLuesoi AP gianasoHy ISM 24 Omlzlfnﬂ
poBoTu y cknaAi koMnnekcis paaioMOHITOPUHIY Ta pagionenerrauii BrNA, sokpema; @
1. ins BUSBNEHHA ManoposMIpPHUX i Mano weuakicHux BINA (mikpo-BMIA), wupokoro
3acTocyBaHHS, WO € HaWbinbl saTpeGyBaHUMK B pilUEHHI LMBINbHWX i BiliCbKOBUX 3aBAaHb,
ONTUManbLHUM € NOEAHAHHSA METOAIB NacuBHOT Nokauil Ta pagiopossiaku. BMNNA MoxyTb GyTn
BUSIBNEHUMU 3acobamMu pafioTeXHIUHOT PO3BIAKM LNAXOM NpUAOMY i aHanisy pagiocurHanis
NiHIA 3B'A3KY Ta ynpaBniHHS, pagionokalyiiHUX BUCOTOMIPIB, NOCTAHOBHUKIB aKTUBHUX

nepeLukoA i pagionokauiiHux ctaHuin. Cnabkum micuem BMJA € BpasnuBicTb ioro kaHanis
3B'A3Ky: curHanu GPS HaBsiraTopis, a TakoX cUrHanu, Wo npuiMatTbes abo nepeaatoTbes
BMNA, MoxHa NpuAYyLLIYBaTH, NEPEXONNIOBATH | NIAMIHATY LNAXOM NepPEXoNNeHHs ynpaBniHHA.
2. CyuacHa aHTeHHa cucTema (AC) pagioneneHraTtopa BIMINA cknafaeTbcs 3 KiNbKOX @aHTEHHUX
nifcucTeM, sokpema neneHradiiiHi AC nepeBakHO peanisoBaHi Sk KiNbLEBi aHTEHHI peLiTk
(AP), ki MatoTb GaraToeneMeHTHyY CTPYKTYPY, A€ ANs Ginblw oNTUMaNbHOTO HanawTyBaHHs
anepTypy aHTeHW nij pobouy CMYry YacToT BUKOPUCTOBYIOTLCS WMPOKOCMYrOBI aHTEeHHI
ENEMEHTHU 3i 3MIHIOBAHOIO ENEKTPUYHOID AOBXKUHOK (pekoHddirypallieto).

3. Mpu gocTaTHbOMY Yaci HAKONUYEHHS MOXHa 3abesneunTu BUsBNeHHs Gyap-skoro LLIC
curHany 3 sagaHoto skicTio sike 6 Husbke BCLU He Byno Ha Bxoai npuiimadis pagioneneHratopa
3 kinbLUesoo AP. PagioneneHrauis Ha 6asi kinbLeBol aHTeHol pewiTkn BINA, ski Ana nepegadi
AaHuX BUkopucToByoTb MMPY curHanu, gossonse sabesneuyBaTul IX BUSBNEHHS | KOHTpOrb 3a
iX AiAMu.

4. Mpuknagamun sacobis pagioenekTpoHHoro npuaylleHHs BMJIA € cTaHuil pagiopossiaku i
noctaHoBku 3aBag ARDRONIS cipmn «Rohde & Schwarzy, (HimeuunHa) Ta cucTema nacuBHoOT
nokauii pagioyacToTHoro BUNpoMiHIoBaHHS BiA BopToBux cuctem BMNA "Drone Detector” Bin20
T « Aaronia» Ta iH
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