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MeToto AaHOi IHCTPYKUIi € MiHIMI3aLia pU3KKiB BINCbKOBUX Miapo3A4iNnis Ta
rpOMaACbKMX opraHizauin (oci6) 3aaisHuUX y BiINCbKOBUX LINAX

Tunu BINJ1A

[10 OCHOBHUX po3BiayBanbHUX BIMJIA NpoTUBHMKA AanbHbLOI Ail BIAHOCATLCS
HaAcTynHi Tunun «kpun»: OpnaH, Cynepkam, Zala

XapaKTepucCTUKM NosiboTy

3a3Buyan wemakictb nonboTy BIJIA ctaHoBuTb 60-90 kM/roa. Bucota
nonboTy po3siayBanbHUX BIMJIA cTaHOBUTL 1-2 KinomeTpu (OpnaH 4o 5 km).
Akwo BIrJ1A Beae oHNaMH TpaHCNAUIO, TO HA MakKCUMaNbHUX AANTbHOCTSAX
NONbOTY BiH HE 3HMXYETbCA HMXxXYe 800 MeTpiB iHaKLWwe 3B'A30K 3 HUM byae
BTpPA4yeHO 4yepes3 pasioropm3oHT.

30HU PU3UKY

[10 30H pU3NKY BIAHOCATLCA NPUPPOHTOBI 30HU Ha rNMbuHy Ao 50 KM Big NiHil
60MOBOro 3iTKHEHHSA. Y AedAKUX BUNagKax AanbHICTb Ail po3BigyBasibHUX
BMJ1A moxe caratn 70 kM.

Mo>xnuBi BapiaHTUM BOrHEBOro ypa>keHHs 3a pe3yJsibTaTaMm
aKTUBHOCTI po3sBiayBasibHoro BIMJ1A

IckaHgep abo C300 - Ha Bcin 30Hi po3Biaku BIJ1A

PC3B po 50 kinometpiB (Ha npakTtuui 40 20 KM), BUHATKOM MOXe CTaHOBUTKU
PC3B «TopHafo» 3 BUCOKOTOYHUM HaBeaeHHAM A0 40 KM.

YpapHi BIMNAA JlaHuet o 50 kM (Ha npaktuui 20-30 kM)

Yac Mibk BUSIBJIGHHAIM LiJli Ta MOXXJIMBUM Ypa)XeHAM

Haw npoTUBHMK CTa€E onepaTMBHIWIMM Ta LeKn iHTepBan CKOPOYY€eTbCs. bynu
3adikcoBaHi yaapu sk yepes Kisibka roAuH Micns BUSB/IEHHS Uini, Tak i Yepes
NeCATKN XBUIWH. Ickanaep NnpnBoaUTbLCA B NOTOBHICTb ANg CTpinbbu 3a 10-20
XBUNUH, «JlaHueTy» HeobxigHo 15-30 XBUAWH ANs po3ropTaHHSA, 3anycky Ta
nignboTy A0 Uifi.



06'ekTHn iHTepecy po3BiayBanbHux BIMNJ1A
- Bincbkosi

MepwnM NpiopnTeToM € AOpOra 4Ym BaXk/iMBa BiMCbKOBa TexHika. Hanpuknag,
ctaHuii PEB, PJ1C, MIMO. Taxka TexHika (TaHkn, BTP, PC3B) sika po3TawoBaHa
cTauioHapHO abo TpaHCNoOpPTYETbCA. BepTonboTn Ta nitTakn. Micusa CKynyeHHS
ocoboBoro cknagy, wrabu, NyHKTN ynNpasB/iHHA, NOMIFOHU 3 «Ba>XIMBUM>»
ocoboBMM ckagoM nig yac HaB4yaHb. Cknaam 36epiraHHa 6boenpunacis.
06'ekTn noricTtunkn.

- 'poMaasiHCbKI

ByaniBenbHa TexHika ansa 6yaisHuuTBa dpopTUdikauinHmx cnopya. Cknaam
NpoAOBONbCTBA Y NPUMPOHTOBUX 30HAX. 3ani3HNYHI By3nn. Moctu Ta
nepenpasun. CxoBula nanmea. EnekTpoctaHuii. Micua 6yab-sgKoro
BUpOOHMLUTBA 419 BiIMCbKOBUX NOTpeb.

3aco6bu BusiBsieHHs po3BiayBanbHux BIJ1A

- Mepexa BiNCbKOBUX pajioneneHraTopiB no poHTax
- feTtekTopu BIJ1A, aHanizaTopu cnekTpis

- BisyanbHe cnocTtepexeHHa MBI Ta iHWMX BiMCbKOBUX
- Tennogi3inHi cMCTeMM cnocTepexXeHHs

- Komnnekcu MMno

- Komnnekcu PEB

3aranbHi pekoMeHaauUii WoA0 3axXMUCTy BiA po3BiayBanbHux BIJIA

lNam'stante, wWo po3BigHUK BIJTIA Mo)xe 06/1ETITU «30HY IHTEpecy» B
aBTOHOMHOMY pexxuMi i He 6yae nomiyeHui 3acobamm PEP. Tomy
AOTPUMYBATUCST HABEAEHUX HMXKYE MpaBusl noTpibHO 3aBxXAau.

1. Cnig mackyBatu 6yab-sKy BiMCbKOBY TeXHiKY HaBiTb 3a 40-50 k™ Big
dbpoHTY

2. AkWwo € NnpobseMn 3 MacKyBaHHSAM He AOMYyCKaTU CKyN4YeHHS aBTOMOb6iniB
6ina wTabiB Ta Micub NpoXMBaAHHS 0CcO60BOro cknany

3. He gonyckaTtn ckyn4yeHHs aBToMob6iniB Ha noniroHax abo Ha HaBYalbHUX
3axoaax

4. He 3yNMHATMCSA BINCbKOBOK TEXHIKOK Ha «MOMynsipHUX>» 3anpaBkax



5. He 3ynMHATUCL Ha Tpacax Ta AOporax BESIMKOK TEXHiIKOK 6inblu HiX Ha
10-15 xBunuH

6. Mpn nonoMui BaXKKOI TEXHIKN Ha Tpacax Ta Aoporax He nepebyBaTu B HiM.
Ha no4yaTok byKcnpyBaHHS «cnocTepirati 3a HeboM» Ha NpeaMeT aTaku
JlaHueTa.

7. He ponyckaTtu ckonn4yeHHs 6yaiBenibHOI TEXHIKM Ha BIAKPUTIN MiCLLEBOCTI
(9K ue 3aBeneHo)

8. He gonyckaTu niaBMWEHOT aKTUBHOCTI BiIMCbKOBMX BaHTa>XHMX aBTOMObGINIB
6insa 6yab-aKnx NOoricTUYHMX NyHKTIB (cknagm, cxosuwa NCM). Posnucatum
rpadik pyxy TpaHCNOpTy sSsKOMOra piBHOMIipHille.

9. binbwictb po3sigyBanbHUX BINJIA PO He MatoTb TEMN/IOBI3INHOI KaMepy,
TOMY AO0UiSIbHO MaKCUMasibHY BiMCbKOBY Ta He BiMCbKOBY aKTUBHICTb
nepeHoCUT Ha TeMHUN Yac gobun. Kamepun BIJIA AOCUTb YyTNMBI Y CYTiHKaX,
TOMY HauMkpalle niaxoasaTb 6e3MiCAYHI UM MOXMYPi HOUiI.

10. BukopuctoBynTe BITPSAHI AHI Ta HeEroay ANs BaXX/IMBUX MAHEBPIB TEXHIKMU
Ta 0coboBOro cknaay.

11. YHnkatn 6yab-aKOi akTUBHOCTI Y NeBHi AHi Ta roamHn. Hanpuknaa
niagBe3eHHA nasanBa LUMCTEPHAMUM Ha 3aNi3HUYHY CTaHLIiIO Wocepean.

Aii npn Hapgxop)xeHHi iHdopMmaLii npo nepebyBaHHAa nopyy BIMJ1A
po3BiaHMKA

3arasibHe 3aBAaHHSs ! He NMPUBEPHYTU yBary «po3BigHuka>. [1i710T 1eTuTb
or/z1IsAarym MicLUEBICTb | SKLO HE byae MoMideHO MnigBuLLEeHOI aKTUBHOCTI abo
6y ab-siknux o3HakK, BIJIA nonetutes Aani, Big3HauYnBLUMN Balu KBaapaT, 1K «He
LikaBum».

1. TexHika, 9Ka pyXa€ETbCA BiAKPUTUMU TpacaMu HE MOBUHHA 3YMNUHATUCSH
wob He cTaTu uUinbto ansa IckaHgepa

2. OcoboBun cknag He NOBMHEH BUXOAUTU Ha BiAKPUTY MicLEBICTb Ta
nepemiwatTncs

3. BiNCbKOBI MaWMHM He MOBUHHI i3AMTU B 30HI yBarun BIrJ1A

4. TaxKa TexHika NpUNUHLAE pyx i cTae B YKpUTTA
5. JanbHg apTtunepisa, PC3B un XanMapcu He npauioTb

5. BaHTaxHi BiNCbKOBI MalLUWMHW He iayTb A0 NOFiCTUYHMUX CKNaAiB Ta CKiaais
036pOEHHS.



6. SKWO AecCb Ha BiAKPUTIN MICLLEBOCTI € CKYNYEHHS TEXHIiKK, ii NOTPibHO
WBMAKO po3ocepennTu. AKLO 3a XBUIMHU A0 NianboTy BIJIA uboro He
MOX>Ha 3pobuTK, TO Kpalle He NpMBepTaTh yBary Ta HE pyXaTuChb.

Aii nichsa HaHeceHHA TOuKOoBOro yaapy IckaHaepoM um JlaHUEeTOM

Mam'atante, wo y 100% Bunaakie NPOTUBHUK NPOAOBXUTb CMNOCTEPEXEHHS
3a MicueM aTakum ToMy:

1. He MOXHa Bigpa3sy nigraHATK TEXHIKY A/19 eBaKyauil MOWKOAXKEHOI TEXHIKN
Ta Be3Tu il Ha 6a3y 36epiraHHs

2. He MoxHa 3HimaTu BuUinini enemeHTn abo BK Ta BigBO3UTK iX Biagpa3y Ha
NYHKTK 36epiraHHAa 4M cknaau

3. He MOXxHa KepiBHOMY CKlagy Bigpa3sy NpuiKaXKaTuv Ha Micue noAin i NnoTiM
iXxaTu Hasag Ao wraby.

Mopaan

1. HanaroaxymnTe 3B'A3KM 3 MiCLEBMM KOMaHAYBAHHSAM 3 METOK OTPUMaHHS
iHbopMauii npo suseneHi BINJIA. Tak, wob npun oTpuMaHHi iHdopmMauii npo
BIMJA ii Mornu oTpuMaTu i Bawi BoAil, sIKi B AaHUN Yac 34iUCHIOKTb pyX 3
TEXHIKOK TpacaMmu.

2. Mpocitb iHpopMyBaTH Bac MicueBe KoMaHAyBaHHA, sKkwo BIJ1A 3HaxoanTm
Haa Balioto TMNOBOK NO3MUIED AyXe TpuBananim 4ac abo Kinbka AHiB nocninb.
Lle noraHa o3Haka.

3. Kynynte getektopu BINJ1A abo 36upainTe CBOIMM CMNaMm NYHKTH
MOHITOpMHrYy 3a BIJIA Ha ocHoBiI SDR npunmadis t.me/serhii_flash/2991



AocnipxeHHa papgiomoaemy BIJIA Cynepkam 350S

ABTOopm: Ceprinn ®new, Bnagncnas XnpHos

KuiB, TpaBeHb 2024

Moaem cknaga€eTbCs 3 ABOX YacTUH ((hi3MYHO i3 ABOX CTOPIH).

Mepwa yacTuHa 3aKpuTa eKpaHyr4oK KOHCTPYKLUIEK i BiAMNOBIiAAE 3a
dopmyBaHHS Ta nepegady pagiocurHanis (Jopatok 1).

OcHoBoO NpunManbHO-NepegasasbHOro Moaynsa € TpaHcisep SEMTECH SX1276.
®akTnyHo ue LORA mMoaeM 3 moxnusicTio poboTtn Big 136 go 1020 Mly Ta
niaTpumkoto moaynsauim FSK, GFSK, MSK, GMSK, LoRa, OOK

Ons nigcMneHHs NpUMOMHOIo CUrHany B paAio TpakT A0A4AHO MasoWyMHUIN
nigcnnioBay SPF51227 3 nocuneHHaM 6.5a0b

MigcuneHHsa curHany nepepadi 34iNCHIOETLCA Y nigcuntoBadi RF3183. Mpu ybomy
BUXiAHaA MOTYXHIiCTb cknagae 354bM (6nmn3sbko 3 BaTT). 3rigHO 3 AOKYMEHTaUIElo,
mMoAynb nNpautoe 4o 915Mrry, ane pakTnMYHO cMyra noro poboTu wnpLia.

BapTo 3ayBaXkutun, WO AaHUN nigcuntoBad po3pobneHnii ansa mobinbHMxX
TenedgoHiB Ta MoaeMis MobinbHOro 3B'A3ky gianasoHis 900 Ta 1800.

NMepenasay Ma€ 3axmCT BMXIAHOMO Kackagy Ta 3abe3nedye nepegady curHany 3
KCX aHTeHol cuctemum ao 5.

Mpwv NiAKNOYEHHI eNIeKTPOXMBNEHHA MOAEM HE BUMPOMIHIOE CUTHanNIB i
HaMaraeTbCs iHiuitoBaTKU ceaHC paaio3s'a3ky. OueBMAHO, MOAEM CKaHYE poboumni
Aiana3oH 4acToT Yy NolwyKax CUrHany nysbTa yrnpasriHHSA.

Apyra yacTtuHa MoaeMy A03BOJISIE MiAKAKYaTU MOAEM A0 30BHIWHbLOI nepudepii
(dopaTtok 2).

MepeabayeHo nigknto4veHHs 3a nocniaoBHUM iHTepdencom UART (RS232). Ans
LbOro 3acCToCcoBYEeTbCs Apaneep ADM3202

TaKoX € MOXJ/IMBICTb NIAKIOYEHHA MOAEMY A0 30BHILLHIX NPUCTPOIB yepe3
Ethernet. 1ng uboro Ha nnaTti BCTaHoBAeHO Moaynb LAN8720A

MoaeM nepenbavae MOXIMBICTb NPOrpaMyBaHHS Ta HajllAWTyBaHHA yepe3
Bluetooth gnsa yoro BctaHoBneHa okpeMa MikpocxeMa ESPRESSIF ESP32-PICO-
MINI-02U 2.4GHz

HanpukiHyi cnig 3aszHauntu, 1o 100% es1eMeHTIB CXEMOTEXHIKN €
KOMePLUINHUMUN, BUKOPUCTOBYHOTLCS Y HaNPI3HOMaHITHILUMX MPUCTPOSIX |
6/10KyBaTtu 4mn 06MexXyBaTu NOCTavyaHHs Takmx KOMIMOHEHTIB MPaKTUYHO
HEMOXX/INBO.



Jopatok 1

Ycunutens MOLHOCTH

paguonepenaioulero TpakTa Frequency Range | Spreading Factor| Bandwidth | Effective Bitrate | Est. Sensitivity
RF3183 137- 1020 MHz 6to12 7.8-500 kHz| .018-37.5khps |-111t0-148 dBm

Bbix mouHocTte 33-35dBm

(824MHz to 915MHz low) and

31-33dBm (1710MHz to

1910MHz high) bands LNA 8 npuémHom Tpakte SPF5122Z Basosblit
[lnanazoHbl nepekno4aloTCcs pPHEMT MMIC LNA HAn
NIOTUYECKUM YPOBHEM MO Ultra-Low Noise Figure=0.60dB at TpaHcuBep
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