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1. Beryn

3acobu BuseiienHs Ta nporu/aii BITJIA BijirpaioTh BaK/JIMBY polib B yOe3redyeHHI NepeIoBuX
nigposaiunie 3CY, a TakoK apTHIEpiCchbKUX 3aco0iB, TEXHIKH Ta CKIaaiB. PaKTUYHO, BUABJICHHA
BITJIA — e ¢ynkuia PEP (pagio-enekTponnoi po3Biaku), a npotuais BITJIA — ue ¢ynkuis PEB
(panio-enextponHoi 6oporebu). Uepes Opak creumiaapHux BilicekoBux cuctem PEP/PED, Oiiui
MarTh OBOJIOITH POOOTY 3 ApIOHOCEPIHHUME 3ac00aMU 1HIMBI1yaIbHOTO KOPUCTYBAHHS.

' BukopucroByiite 3acodbu mnporuaii BIIJIA BigmoBigHO [0 IUIaHYy Ta TPOLEAYP,
pOo3poOIeHUX 3a3/1aJIeriib, 00 MiHIMI3yBaTH PU3HKH A8 0COOOBOTO CKJIaay Ta IHIIHX 00'€KTIB.

/| BaxnuBo nam'araTu, 1110 BUKOPUCTAHHS nopTaTuBHUX 3aco0is npotuaii BIIJIA B ymosax
OoloBUX aiii Moke OyTH HeOe3NeYHMM Ta IOBHHHO TNPOBOIUTHCS JIMINE JIOCBIAYCHUMH Ta
npodeciiinnMu GaxiBUAMA 3 JOTPUMAHHAM YCIX BUMOT O€3TEKH.

/| 3aBKaAU JOTPUMYHTECH IHCTPYKLIH BUpOOHHMKA Mij yac BUKOPHUCTAHHS TEXHIYHUX 3ac00iB
BusiBiieHHs Ta npotuaii BITJIA it 3a HeoOXxigHOCTI 3BepTaiiTECs 3a AONOMOro0 A0 (haxiBIiB.

2. Pospaxynok anTu-BILJIA

2| Bigokpemneni 3acobu nporuaii BITJIA wmaroTh 3HaA4YHO MEHITY e(QeKTHUBHICTL Oe3
OIHOYACHOTO BHKOpHCcTaHHA 3ac00iB BusBnenHsa bITJIA. Kpim Toro, 3actocyBanns 3acobiB nporuaii
BITJIA 6e3 HanexHoT MIArOTOBKK Ta KOOPIMHAILIT, MOKE HAIIKOJUTH JAPYKHIM MIIPO3/ILIaM.

Jlo pospaxyuky anTu-BIIJIA MawTh BXOXUTH SIK MiHIMYM:

1. Omneparop 3acobiB BusBneHHs BIIJIA (komaHIup po3paxyHKy) — poboTa i3 TeXHIYHUMH
3acobamu BusBneHHs BIIJIA, xoopaunamis aiii po3paxyHKy, KOOpAHHALIS 13 CYCIIHIMH
niapo3auiaMu ta 0a3010, 3B'S30K.

2. Omneparop 3aco0iB npotuiii BITJIA — po6ora i3 TexHigHuMH 3acobamu nipotuaii BITJIA.

PexomenpoBanuid ckaaa pospaxynky anTu-bILIA:

1. Oneparop 3acob6iB BusiBnenHs BIIJIA (komanaup pospaxyHky) — poboTa 13 TEXHIYHHMH
3aco0amu BusiBjieHHs BIIJIA, xoopauuaiis i po3paxyHKy, KOOpAWUHALIS 13 CYCIIHIMH
HiApo3IiiaMy Ta 023010, 3B'I30K.

2. Omneparop 3aco0iB npotuaii BITJIA — pobora i3 TexHigHMMH 3acobamu npotuaii BITJIA.

3. I'pyma 3abesneuenHs (2 Oiiius) — pgomomora B OONamITyBaHHI MMO3MINH, BEICHHSA
CIIOCTEepEKEHHS, 3a0e3edeHHs] OXOPOHH Ta BOTHEBOIO MPUKPUTTSL.

4. Bogaiii (MOXKe BXOJHUTH B IpyIly 3a0e3reueHHs).

Yei 6iiini po3paxynky aHTH-BITJIA moBHHHI 3HaTH TEXHiIYHI 3aCO0M Ta BMITH KOPHCTYBAaTHCS

HUMH U1 MOXKITMBOCTI B3a€MO3aMIHH.

VY pasi oOMekeHb 110 mITary, po3paxyHok anTu-BIIJIA Moke ckiamarucs 3 OQHOro OIHL, KU
BUKOHY€ YCi JIii CaMOCTIMHO Ta MOBHHEH MaTH BiJIMOBIAHI HABUYKH POOOTH 3 YCIM 00IaIHaAHHAM.

3. Texuiune 3a0e3neueHHs
Po3zpaxynok antu-BITJIA BUKOPUCTOBYE TakKi TEXHIYHI 3aCO0HU:
3acobu BusBnenHs BITJTA.
3acobu nportuaii bITJIA.
3acobu 3B'I3KY.
3aco0U eJIeKTPOKUBIICHHS.
3aco0u OpieHTYBAaHHA Ha MICIIEBOCTI.

0, s

3.1. 3aco6u BusiBiienns BILJIA

Po3paxynok antu-BITJIA 1noBuHEH BHKOPUCTOBYBaTH ycl HasBHI 3acobu Ta crocodu
BUSBIICHHS MOBITPSAHUX IIUJICH y 30H1 BIINOBIAAIBHOCTI, TaKl AK:

e EnexkrpoHHI paaiouacToTHI APOH-AETEKTOPH.
OnTuuHi npuiaam croctepexenHs (6inoxmi, 30poi Tpyou, ITHB Tomro).
TeruioBi3iiiHI NpUAaIN CIOCTEPEKCHH (MOHOKYIISIPH, PHUIIUIH TOIIIO).
CryxoBHii KOHTPOJIB (OpraHu uyTTs, aKTHBHI HAaBYIITHUKH, CTIeIiabHI MIKPO(OHH TOIIIO).
[ndopmaitiro 3 iHIMX JuKepen, Hanpukiaa, Big PEP, IO ta cyciaHix miapo3aiiis.
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Jnis naneHboro Ta 3aBuacHoro BusBieHHS BILIA, BHKOPHCTOBYIOTBCS €IIEKTPOHHI MPHCTPOI —
JeTekropd  ApoHiB  (apo-zierekropu). Jleski  cydacHi  NPOMHCIIOBI  JIPOH-IETEKTOPH  CaMOCTIIHO
(aBroMaTHYHO) BU3HAYAOTH BUpoOHUKa i THIT BITJTA Ta BUBOISATS #Or0 Ha3By Ha JMCILIET, KpiM TOTO, BOHH B
ABTOMAaTHYHOMY PEXHMI TIOBIIOMIITIOTH Mpo BusiBiaeHHS BITJIA 3a 70mOMOror0 3BYKOBHX Ta CBITIIOBHX
curHanib. Taki npucTpoi MOAKYTb OyTH SIK CTALIIOHAPHI, TAK 1 TOPTATHUBHI, Ta MAKOTh JOCUTb BUCOKY BAPTICTb.

[ToprarnBHI IPOMUCIIOB] JIPOH-AETEKTOPH

3BaXKalOuM Ha BIACYTHICTH JOCTYITHHX MOPTATUBHHUX MPOMHUCIOBHX JPOH-ACTEKTOPIB, y HAC
BUPOOJISIIOTBCA CaMOPOOHI NMPUCTPOI (IAPOH-JIETEKTOPH), K1 0a3ylOThbCs Ha aHali3aTopl CHEKTPY
"tinySA Ultra" abo "SA6". Awnamsarop crnekrpy "tinySA Ultra" mae cremianpHy ajanToBaHy
npouuBky "PEP BITJIA" ai1st 3py4HOro Ta 3po3yMijioro KOpuCTyBaHHS.

) LANGETAIRLAR/ZALA 1§ L O
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VYei ApoH-IETEKTOPH, K IPOMHUCIIOBI, TaK 1 cCaMOPOOHI, MOXKYTb IPALIOBATH 3 HAIPaBICHUMH
aHTeHaMHu Juia nowyKy Hanpsamky Ha BIIJIA abo 3 nenmanpaBicHUMHM Ul KPYTOBOTO MOHITOPHHIY
Ha 360 rpamycis.
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locrponanpasneni antenu "xBriiboBui kanan" ("yagi"), va ¢oro jurs nianasonis 2,4/5.8 '
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3.2. 3aco6m nporuaii BILIA

IMporuais BITIA nonsrae B mmytiiHHi (MpurHigerHi) pagiodacror BITJIA (TodHime, cMyT 9acToT, AKi
BUKOpUCTOBYI0TE BIUIA). JIns1 11b0ro BUKOPHCTOBYIOTBCS MOTYKHI NIEPEIaBadi i3 BIANOBIAHUMU aHTEHAMMU.
[Mpucrpoi nporuii BITIA OyBaroTh cTalioHapHUMH, TTEPSHOCHHMH Ta MOOLTEHUMH. KpiMm TOTO, 3aBISAKH
PI3HUM THIIAM aHTEH, BOHU OyBarOTh KPyroBoi Ail (Tak 3BaHui "kynonsHuit PEB") Ta HanpaBnenoi aii (tak
3BaHa "aHTHU-IpoHOBAa pyHIHMIE"). Y CBOIWO 4epry, aHTU-IPOHOBI PYIIHUII TEK BUIPI3HAIOTHCS 32
KOHCTPYKIIIEIO i1 30BHIIIHIM BHIIAAOM — JOBM "KOCMIuHI Omactepn” MaroTh Iy/Ke BY3BKHH KYT
BunpoMinioBanus (Ommzeko 10 rpagyciB) Ta norpedyioTh MOCTIMHOIO i peTesbHOrO "MPHUILUTIOBAHHS",
TuTacki "onaro/mpacko/marebHe-moAiOH1" MPUCTpoi 1atoTh OUTBII IMPOKHH KyT BUIpoMiHroBaHHA (3060
rpajyciB) il 3 HUMH MOYKHA TPALIOBATH MO HANPSMKY'. Y CBOKO Yepry, BUIIPOMIHIOBAY1 1Sl PI3HUX YacTOT
TEK MAIOTh Pi3HI KYTH BHUIIPOMIHIOBAHHS (YMM HIDKYA 9acToTa — THM OUTHLIMI KYT BHIIPOMIHIOBAHH!),
HIZKYE HAaBE/IeH] MPUONM3HI 3HAUYEHHs IS TUTACKUX IIMPOKOKYTHHUX aHTH-APOHOBUX PYIIHHIIb:

e 1,2/1,5TTu—60°+120°
e 24TTu-30°+40°
o 52/58ITm—20°30°

CymapHa 1oTy:KHicThb reperocHoro kynoisHoro PEB ckiagae npubiusuo 100500 Br, anTu-
aponoBux pymHuie — Big 10 Bt 1o 150 Br. Kynoneuuii PEDB ta anTn-1poHOBI pyIIHUII MOKYTh
MarH BiJl OJJHOTO 0 JACB'SITH KaHAIiB IIYIITHHSA, JIeAKI MO/l MaloTh BOY/JIOBaHUH JIeTEKTOP JAPOHIB.

Y JIeAKMX MOJIENSIX aHTH-APOHOBHX PYIIHHILb, T OUTHIT €)eKTHBHOTO NTYLIIHHSA MEBHOTO Jliapa3oHy,
BCTAHOBIIFOETHCSA J1Ba OJIOKH MMOCTAHOBKH TIEPEIIIKOJ, SIKI MPALOIOTE Y PI3HHX MOISPU3ALLISIX — IS TOro, 1100
IIYIIHAS Oy710 e)eKTHBHIM MpH OyIb-saxomMy nofioskeHH] BITJTA BiTHOCHO aHTEeH aHTH-APOHOBOT PYIIHMILIL.

Jliss MOKJIMBOCTI TIPALIOBATH Y PI3HUX PEXKUMAX Ta [UIS PI3HHX 3a7a4, MPUCTPOT MPOTUAIIT
BITJIA 3a3Buuaii MarTh OKpemi BHMHKadl I KOXKHOTO YacTOTHOTO JAiama3oHy (KaHaiy
DIYIIHHAS) — 11€ eKOHOMUTB 3apsi/l Oarapei Ta 3MeHIIye pU3uK OyTH 3areIeHrOBAHUM.

EdektuBHa panbpHicTh pobOTH rnepeHocHuX KynoibHuX PEB (dki npaifororTh moctiifHo i
notpedyoTh cTabimbHOro skuBIeHHA) craHoBuTh 3002000 merpiB. binbmiicTs aHTH-IPOHOBHX
pyurHuIb edexkrrBHi Ha Bizcrani 15002500 meTpi 1o curuajiax KepyBaHHs i repejiadi BiZieo Ta 1o
1500 metpiB mo curHanax Haeiramii. Y pasi poboTH B MICBKMX YMOBAaX, JQJIbHICTh €(EKTUBHOI
nporuail BITIA pisko ckopouyeThest yepes HeperiKkoau y BUIIsal Micbkol 1H(pacTpykTypu. HasiTh
T'UJIKH JIepeB racsATh BUNIPOMIHIOBAHHA — UMM BHUIIA YAaCTOTa, TUM O1JIbIIe BILTMBAKOTH TaKi MEPELIKOIM.

\

& A fﬁj{j |

ITpuxnaan nepenocuux kynonbHux PED 3 kpyroBumu ta cekTropHUMH (MTaHEILHUME ) aHTEHAMHU

-1 =

le/ll{ilaﬂl/l BY3bKOHAIIPAaBJICHHX aHTH-APOHOBHUX PYUIHHLb

FTYYL

[TpuKiaan HIMPOKOHATIPABICHUX aHTH-IPOHOBHX PYIIHUIb

THCTpyRUIN poapaxyHry asma-BTTNA rev. 38 2024-04-11



7

3azBuuall NIyIIaTbCs HacTOTH KEPYBaHHs, 4acTOTH Nepefadl BiJ€O Ta 4YacTOTH CHUCTEM
cynyraukoBoi Hasiramii (GNSS — Global Navigation Satellite System). YV cBowo uepry, IymiiHHs
CYITYTHHKOBOI HaBiraiii nepeabdayae 6okyBaHHs rpuiiomy curaaiis GNSS ycix BIZIOMHX oreparopis,
OCKIUTBKH OJIOKyBaHHS 0HOTO abo Jekinpkox oneparopiB GNSS Moke BUABUTHCT HEC(EKTHBHHM.

[Tepenik cMmyr 4actoT, siKi BHKOPUCTOBYIOTH Jjeski BITJIA, Ta ski norpiOHO IIyLINTH,
HaBeJeHHi y Tabmauili (SKII0 HaBeleHa OHA YacToTa — IIe LIEHTPaJbHa 9acTOTa CMYT! YacToT).

5150+5300 (20, 40)
5725+5850 (20, 40)

Kepysanust, MI'u| Tenemerpis, MI'iq Bineo, MI'u -
Mopens BITJTA (cMyra, MT'n) (cmyra, M) (cmyra, M) Hasgiramisa, MI'n
3ana 421 433+435 863+873 (0,21) 1100+1250 (5) 1561
Jlanuer 902+928 (0,21) 2160+2450 (5) 1575
MepniH 2520+2550 (5) 1596+1616
Opnan 200+450 863+928 (cmyra | 1080+1300 (10, | CRPA Komera
2,4; curnan 0.1, | 14)
0,2,0.25,0.4)
Opnau M 960+1050 (2,4) | 23002700 (2, CRPA Komera
4,8, 16, 32)
Cyniepkam 837+887 (5) 976.5+1222,5 (8)| 1572,42
(10 emyr no 150 kI, 860917 (5) 1296+1302 (8) 1575,42
3arajibHa cMyra S5 970+975 (5) 1365+1375 (8) 1602
MI 1) 1004+1020 (5) 1383+1390 (8)
Cynepkam 10151120 (4+4) | 976.5+1222.5 (8)| 1572,42
(2 emyru o 4 MI'n) 11241132 (4+4) | 1296+1302 (8) 1575,42
1110+1387 (4+4) | 1383+1400 (8) 1602
Enepon 8601020 (5) | 860+1020 (5) 976.5+1222.5 1572,42
(10 emyr no 150 [, 1575,42
3arajibHa cMmyra 5 MI'n) 1602
Opion 890+920 (1) 1572,42
1575,42
1602
['panar 915+928 (12,5) 1572,42
1575,42
1602
Taxion 915+920 (5) 1572,42
1575,42
1602
FPV 400 +450 1080+1320 (26)
700+1050 2400+2500 (26)
868 (26) — cranaapTHa 4acToTa 4900 (26)
915 (26) — cTanpapTHa yacToTa 5700+5900 (26)
1100+1300
2400-+2585
DII 2400+2585 (20) 1500 (1550+1620)
5150+5300 (20)
5725+5850 (20)
Autel 2400+2585 (20, 40) 1500 (1550+1620)

Autel EVO MAX 4T

850940 (20, 40)

2400--2483 (20, 40)
5150+5250 (20, 40)
5725+5850 (20, 40)

1200 (1170+1260)
1500 (1550+1620)

CynyTrHuKoBa
HaBIrauis BiiCbKOBOTIO
mianazony (GNSS L2)

1200 (1170+1260)
1227,6 +/-12

CynyTHHuKOBa
HaBirars [UBIITLHOTO
mianazony (GNSS L1)

1500 (1550+1620)
1575,42 +/-12
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GPS LS Gallleo ESb GPS L1
Galileo E5a BDS B2 :
IRNSS LS GPS L2C BDS B1I Galileo E1 IMOHACC L1

1207.14 £ 1561,098 +2,046 M 157542 +
1176,45 +£10,23 My 2.046 My 1227.6 £1.023 My = 1.023 Mry

1601,71875 £3,91175MINy

120714 £10,23 MIy, 157542 £2,046 MI'u

| Hianazon 1 l2 rrH I I Hianason 1,5 FI'E |

YacToTHI Jiama3oHN OMeparopiB CUCTEM CyNyTHHKOBOI Hapirauii (GNSS)

3.3. 3aco0u eJIeKTPOKUBIICHHS

YV noibOoBMX YMOBaX 4acTo BIACYTHiM JOCTYN JI0 €JeKTpONOCTa4aHHs, TOMY JUIs
3a0e3nedyeH s JOBroTpuBaioi Ta 6e3nepebiiinoi podbotn 3acodiB nporuaii BITJIA, HeoOXigHO MaTH
JIOJIATKOBI JKEpena KUBICHHs. TakuMHU JuKepenaMn MOXKYThb OyTH:

e [lepenocHi reneparopu 220 B.

ABTOMOOTBHI po3eTkH 12 B.
3apsiiHi cTaHiii.
Consuni manedni.
[aBepropu.
JlonaTkoBi akyMyJIATOpHI OJTOKH.
[ToBepOankwu.

&J 3BepHITH yBary, 10 MPH HASBHOCTI MOAATKOBOTO 30BHIMIHBOTO aKyMYJISITOPHOTO OIOKY
AHTHU-JIPOHOBOI PYINHUIN, HOro MOTPIOHO MIJAKIIOYUTH [0 pO3'€MY IKHUBJICHHS/3apsly Iepen
1oYaTkoM poOOTH. SIKIO MOAATKOBHH 30BHIIIHIA aKyMyaATOp MiIKIOUUTH KOTH BOYJOBaHMH
aKyMyJsaTOp — pO3pAAMBCA, TO €MHICTh  JOAATKOBOTO  30BHIIIHBOTO  akymynsTopa Oyaie
BUKOPUCTOBYBATUCH HE TUILKH [UIs1 pOOOTU HPUCTPOLO, a W AJ1 3apsiy BOYZOBAHOIO akymylsTopa,
OpU [bOMY CTPYM BijIadi JIOJAaTKOBOIO 30BHIIHBOIO AKyMYJISITOpA MOKE CTaTH HaJAMIPHO
BEJIMKHM, IO MOXKE MPU3BECTH [0 TOIIKO/KEHHs pPO3'€My JKMBJICHHS Ta JPOTIB, a TaKOXK [0
neperpiBy AK BOY/10BaHOTO, TaK 1 J0JaTKOBOTO 30BHINIHBOTO aKyMyJATOPA.

Jlesiki Mopeni aHTH-JPOHOBUX pPYLIHHIL MalOTh 3HIMHI aKyMyJIsTOPH, TOMY UIs HHX
3MIHCHIOETHCS 3amMiHa BOYIOBAHOIO aKyMylAToOpa Ha JOJAATKOBHH CBUKHMH — sIK L€ poOHTBCA 13
paiioCTaHIIIsIMH.

3.4. 3aco6u 3B's3KY

3B's130K 3a0e31e4y€eThCsi BAKOPUCTAHHIM MEPCOHATBHUX PaIiOCTaHIIIH.

Pospaxynox anTH-BITJIA BUKOPHCTOBYE 3B'I30K TS HACTYITHUX LIIJICH:

1. KomyHikauis i3 CyCiiHIMH NiAPO3AiIaMU JUIS OTPUMaHHA Ta/abo rnepenadi MoBiOMIICHB
PO 3arpo3u 3 Heba.

2. KomyHikaris i3 CyCiAHIMH IIPO3/LIaMH JUIS OTPUMAHHS [1OBIJIOMJIEHb PO 3allyCKH
cBoix BIIJIA.

3. Bzaemomia ycepeanHI poO3paxyHKy Ta 3B'130K 13 0a3010 CTOCOBHO TMCPEMIIICHb IO
MO3MLISAX, TPAHCIIOPTYBAHHIO 00NaAHAHHS, IABE3E¢HHS OaTapeil To1Lo.
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3.5. 3aco6u opicHTYBaHHS HA MicueBOCTI

3anopykor YCHIIIHOTO BUKOHAHHS OY/(b-sIKOT0 3aBJaHHs € HAsSBHICTb 3aCO0IB OPi€HTYBAHHS
Ta BMiHHS HUIMH KOPHCTYBATHCSL.

Koxen 6oenb po3paxysky anTH-BIIJIA moBuHeH MaTH KoMrac Ta cMapT(OH 31 BCTaHOBICHUM
kaprorpadiuauM nporpamHuM 3abesnedeHHam ([lenvra, Kponusa, MinYar, bponsa, Kowmbar,
Anbnaitn Ksect Touno).

CrieriasibHe mporpaMHe 3abe3nedeHHs J103BOJIsE€ MPOBECTH MONEPEIHIO PO3BIAKY MICIIEBOCTI
e 0 BUXOAY Ha TMO3HMIII0, 3alUIAHyBaTH MapUIpyTH PyXy pO3paxyHKY, Miciil 300py Ta XOBaHHsA
TPAHCIOPTHUX 3ac00IB, PO3CTABUTH abO0 3aBAHTAXKUTH HEOOX1/1HI 00'€KTH Ta MO3HAYKU Ha MaIll.

3.6. IlepeBipka od1agHaHHA
Matoun neBHe oOnagHaHHSA, HEOOXIIHO 3HATH HONO0 TEXHIYHI XapaKTEPUCTHKH Ta, 10
BAKJIUBILIE, HOTO PeabHI CIIPOMOKHOCTI.
Jlns 3aco0iB BusBieHHs BITJIA HeoOXi1HO 3HATH HACTYIIHE:
e Jlucranuis (BiacraHb Ta/abo Bucora) BuUsABIeHHS neBHuX THMIB BIUJIA npon-
JIETEKTOPOM.
e Jlucranuis (Biacranb Ta/abo Bucora) igeHtudikauii nesuux tumnis BIUJIA npon-
JAETEKTOPOM.
e Jlucrauuis (Bifcranb Ta/abo Bucora) BusBieHHs neBHux TuniB BIIJIA 3acobamu
AaKyCTUYHOTO CIIOCTEpeKEeHHsl (OpraHd 4YyTTs, AKTHBHI HaBYUIHHKH, CIElialibHi
HarnpasjieHi Mikpo(OoHH, MIKpO(OHHI PEIIiTKH TOIIO).
e Jlucrauuis (Biacranb Ta/ado Bucota) ineHtudikauii nesuux tunis BIIJIA 3acobamu
AaKyCTUYHOTO CIIOCTEPEKEHHs (OpraHd 4YyTTs, AKTHUBHI HABYUIHHKH, CIelialibHi
HanpasjieHi Mikpo(OHH, MIKpO(OHHI PEIIiTKH TOIIIO).
e Jlucranuis (Bifctanb Ta/abo Bucora) BusBieHHs neBHux TuniB BIIJIA 3acobamu
ONTHYHOTO CriocTepexeHHs (O1HOKIII, 30pOBI TPYOH TOIIO).
e Jlucranuia (Biactanb Ta/abo Bucota) imeHTH(}iKamil meBaux TumiB BIIJIA 3acobamu
ONTUYHOIO CrOCTEpekeHHs (01HOKIII, 30pOB1 TPYOU TOIIO).
e Jlucranuiga (BiacTtaHp Ta/abo BHCOTa) BHABJIEHHs neBHUX THIIB BIIJIA 3acobGamu
TEMJIOBI31HHOIO CroCTepeKeHH (MOHOKYIAPH, TIPUIIUIH TOIIIO).
e Jlucrauuis (Biactanb Ta/abo Bucota) ineHtudikauii nesuux tumniB bILJIA 3acobamu
TEIIOBI3IHHOrO criocTepeskeHHs (MOHOKYIISIPH, TIPUIILUIH TOILIO).
e TounicTh BU3HA4YEHHS HANMPAMKY Ha neBHi Tunu BIUJIA pisauMu cnocobamm.
Jlng 3aco01B npotuaii BITJIA neoOxigHO 3HATH HACTYIIHE:
e MakcumanbHa AUCTaHIiA (BiJcTaHb Ta/abo BHCOTA) €PEKTHBHOTO TIYLIIHHS MEBHUX
tumnis BITJIA.
e Yac poboru 3acodiB nporuuii BIIJIA nHa BOygOoBaHOMY aKyMyJIsATOpi 3 pI3HUMH
HaBaHTaKEHHAMH (3 PI3HOIO KITBKICTIO YBIMKHEHHUX KaHAaiB TTYLIHHA).
e Yac poboru 3acobis nporuail BIUIA 3 miaxkioueHUM [J0JAaTKOBUM 30BHIIIHIM
AKyMYJIATOPOM 3 PI3SHUMM HABAHTAXKCHHAMM (3 PI3HOIO KUJIbKICTIO YBIMKHEHHMX KaHAIB
TIYLIHHSA).
e Yac pobotu 3aco61B mporuail BITIA no nosiBu BiguyTHOTO HArpiBy o01aHaHH.
e BriuB BUNPOMIHIOBAaHHS aHTH-IpPOHOBI pymHHI ado "kynomy" PEB Ha enekrponHi
NPUCTPOT Ha PI3HUX BIJICTAHAX Ta HANIPAMKaX BiIHOCHO oOnaaHanua npotuaii BITJIA.
Jlns mnepeBipkn oOnagHaHHA HEOOXITHO BIJNMOBIZHHM YHHOM pPO3TallyBaTH YYacHHKIB
tectyBanHsa (BIIJIA, oneparop BIUJIA (mynst kepyBanus), oneparop 3aco0iB BusBnenHs BILJIA,
oneparop 3aco0iB nporuuii BITJIA, ciocrepirau(i)).
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3.6.1. Ilepesipka 3acobiB BusBiaenus BILJIA
Bapianr 1.

Omneparop BILIA BILJIA

)
2)

3)

4)

5)

6)

Oneparop 3aco0iB

3000+5000 m sugsienus BITJTA

o B

CrangapTHa nepesipka 3aco0iB BusBieHHs BITJIA

Omneparop 3aco6iB Bussienust BIUJIA posraioByerbes Ha Biacrani 3000+5000 metpiB Bijg
oneparopa BITJIA Ta crijikyeTbes i3 HUM 4epe3 paio3B'sa30K.

Omneparop BIIJIA 3anmyckae BIIJIA ma Bucoti 100 meTpiB Ta Biampasige iforo y Oik
po3TtauryBaHHs oreparopa 3aco0iB BusiieHHs. Mk BIIJIA Ta oneparopom BIIJIA He
HNOBUHHO OYyTH TMepemkoi y BUDIsAlI naropbiB Ta/abo pocnunnocti. BITJIA nosunHeH
3HAXOAMTHCA Y IpAMiil BUAMMOCTI oneparopa BITJTA.

Omneparop 3aco0ie BusasncHHs BITJIA Bmukae cBiii npuaaja Ta CKaHye YaCTOTHHM Jiana3oH
(vactorHi aiama3zoHu) Ha sikomy (skux) npamroe BITJIA Ta 3aHOTOBYE HAsBHICTHL 4M
BIZICYTHICTB curHaiiB. [Tin0MparoThes onTUMalbHI HAPSAMOK Ta MOJIApU3allis aHTEHH.
Omneparop BITJIA nepioguuHo MoBiAoMIIs€ MO paaio3B'a3Ky BigcTanb Bijx BITJIA 1o cebe.
YV xoni wabmwkenns BIIJIA, na npunaai Busienenas bBIIJIA moBuHen 3'sBuTHCS Ta
NMoCTYNoBO 30ubInyBarucs curuai Bijg bITJTA.

[Ticns miarBepiuKeHHs orneparopoM 3aco0iB BussieHHs BITJIA mpo oTpuMaHHSA CTIHKOro
curHaimy Ta MoxkauBocTi imeHTHdikauii BITJIA, omeparop BIIJIA moseprae BITJIA Ha
TOYKY 37ICTY.

[ToBTopuTu npouenypy aus pizuux 3nadeHs Bucotu BIUIA.

Taka nepeBipka BUKOHY€ThCS 13 yciMa qoctynuumu BITJIA — sik KBaApOKONTEPHOTO THILY, TaK
1 TiTakoBOrO TUIMY. MakcuMasbHa JUCTaHLiA (BifcTaHb Ta/abo BUCOTA) BUSBICHHS Ta iAeHTU(IKAIT
neeHux TumniB BITJIA 3anotoBytoTees mia BunpoOyBanoro 3aco0y euseneHHs BITJIA.

TakuMm K€ YHHOM BUKOHYETHCS MEPEBIPKA AAJbHOCTI BUSBICHHS PI3HUX THUIIB Ta MOJEIICH
BIUTA akycTHYHHUMH, ONTHYHUMH Ta TEIUIOBI3IMHUMHU 3aC00aMH CIIOCTEPEKESHHS.
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Bapianr 2.

Oneparop BITJIA 4000+100 m

a4
-

BILJTA

Omneparop 3aco0iB 5 -
BusiserHs BITJIA Criocrepirad Cnocrepirau

Jonarkosa nepesipka 3aco6iB BusiBneHus BITJIIA

1) Omneparop 3aco6iB BusBieHHs BITJIA po3TamoByeThcs pasom i3 oneparopom BITJIA.

2) Omneparop BIIJIA BcranoBmoe Bucotry mnosepHeHHs BIIUIA pomomy 100 metpiB Ta
BCTAHOBIIIOE PEXKUM [MOBEPHEHHS OJOMY [pPH BTPATi CHIHATY KEPYBaHHS, 3aIyCKae
BITJIA na Bucori 100 meTpiB Ta Bianpasise iioro Ha Bigcranb 4000 merpis Bijg cede. Mixk
BITJIA ta oneparopom BIIJIA He moBMHHO OYTH Mepemikoj y BUIIAAI maropOiB Ta/abo
pocnunHOCTI. BITJIA noBuHeH 3HaxoauTHCs y PAMIN BUAMMOCTI oneparopa BITJIA.

3) Omneparop BIIJIA Bumukae cBiil myiast kepyBauus, npu usomy BITJIA nounnae pyxaruces
Ha TOYKY 3JIeTy.

4) Omneparop 3aco0iB BussBneHHs BIIJIA BMuKae cBiif mpuiajg Ta CKaHy€e YaCTOTHHI Alama3oH
(acToTHI alama3oHM) Ha skoMy (skux) mpamtoe BIIJIA Ta 3aHOTOBy€ HasfBHICTD YU
BIACYTHICTB curHamis. [Ti10uparoThes ONTUMAIIbHI HANIPSIMOK Ta MOJIAPU3ALlis aHTEHH.

5) Cnocrepirad(i) nepioaudHO MepeiaroTh Mo paaioss's3ky nonokenns BITJIA (Bigcranb 10
omneparopa 3acobiB usBieHHs BI1JIA) 3riiHoO 13 3aB4aCHO BUBUEHHUMH OpPIEHTHPAMH.

6) Y xonmi mabmmwxkenns BITJIA, na npunani eusenenns bBIIJIA noeunen 3'aBuTHCA Ta
noCTynoBo 30ubInyBarucs curuan Bijg bITJTA.

7) Ilicns nosepuenus BILJIA na wmicue 3nety, oneparop BIIJIA Bmukae cBili myssT
KepyBaHHS Ta 6e3nedno caakae BITJIA.

[ToBTOpHTH MpOLIEAYPY A PI3HUX 3HAUYEHBb BHCOTH noBepHeHHs BITJIA nomomy.

Taxa nepesipka BUKOHY€ThCA 13 yeiMa goctynuumu BIUTA — sk kBagpokonTepHOro Ty, Tak

i liTakoBoro Tuiy. MakcumanbHa AUCTaHIis (BiACTaHb Ta/a00 BHCOTA) BUSBICHHS Ta 11eHTH(IKALIT
neBHuX TUMiB BIIJIA 3aHOTOBYIOTHCS 11 BHNpoOyBaHoro 3aco0y BussneHHs BITJIA.

TakuM ke YMHOM BUKOHYETBCS TMEpeBIpKa JalbHOCTI BHSABJICHHS Ta iAeHTH(ikamii pi3HHX

tuniB  ta wmoxenei BIIJIA  akycTMYHMMM, ONTUYHUMM Ta TEIUIOBI3IMHUMM  3aco0aMu
CIOCTEPEIKCHHSI.
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3.6.2. Tlepesipka 3acobiB nporuaii BIIJIA
Bapianr 1.

R ) (

S 500:2000m % ) 2500-100m ((l

Omeparop BITJTA BILTA Omneparop 3acobiB

)

2)

3)

4)
5)

6)

7)
8)

9)

nportuaii BITJIA
CrangaprHa nepesipka 3aco0iB rnpotuaii BITJIA

Omneparop 3acobiB nporuaii BITJIA posramoByerbes Ha Bicrani 3000 MeTpiB Bix
oneparopa BITJIA Ta cnijkyeTbes 13 HUIM uepe3 pajiio3B'a30k.

Oneparop BIUIA 3anyckae BIUUIA na Bucori 100200 meTpiB Ta Bijanpasise HOro Ha
BiacTanb S00 merpiB Bia cebe. Mixx BIIJIA ta oneparopom BIIJIA He moBHHHO OyTH
nepemkon y Bumaal marop0iB Tta/abo pocamHHOcTi. BIJIA moBuHeH 3HaxoauTHCS Yy
npsmiit BuauMocti oneparopa BIUIA.

Omneparop 3aco0iB npotuaii BITJIA BMHKae mIyHIiHHA CHUTHAIIB CYNYTHUKOBOI HaBiramii
Ta noigomiige mpo 1e oneparopa BITJIA.

Oneparop BIIA nonosijgae — uu 3uukiun cynytHuku y bBITIA.

Oneparop 3aco0iB nporuaii BITJIA BuMmHKae rmylIiHHS CUTHAIB CYITYTHUKOBOT HaBiraiii
Ta noeijiomiise mpo 1e oneparopa BITJIA.

Omneparop 3acob6iB nporuaii BITJIA BMukae riyunHHA curHaniB kepyeanHa BITJIA Ta
nosigomisie npo 1e oneparopa bITJIA.

Oneparop BIIJIA nonosigae — un 3uuki0 kepyBanus BITJIA.

Omneparop 3aco0iB nporuaii BIIJIA Bumukae rmyuraas curnanis kepyBanus BITJIA ta
noBiiomiIge npo 1ie oneparopa BITJIA.

[Tynktn 2+8 moBTOproroThCA 31 30iabIeHHMM BiacTadi Mk BITJIA ta omeparopom BITJIA,
Hanpukiazg, 1000, 1500, 2000, 2500, 2900 metpis.

Taka rniepeBipka BUKOHY€EThCs 13 yciMa gocTynHuMu BITJIA — sik KBaApOKONTEPHOrO THITY, TaK
1 miTakoBoro THUIy. MakcumanbHa IUCTaHIIA (BiacTaHb Ta/abo BHCOTa) €(EKTHBHOIO ITYIUIHHA
nesHux ThmiB BITJIA (okpemo ans curHaniB HaBirauii Ta A7 CUTHAIB KEPyBaHHA) 3aHOTOBYIOThCS
11 BUnpoOyBanoro 3aco0y nporuaii BITJTA.
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Bapianr 2.

500+2000+ m * %

F N
v

Onepatop BITJIA Oneparop 3acobiB BILTA

1)

2)

3)

4)
5)

6)

7)
8)

9)

npotuaii BITJTA
JlonarkoBa nepeBipka 3aco0iB npotuaii BITJIA

Omneparop 3aco0iB npotuaii BITJIA posramosyerhest nepen omeparopom BITJIA Ha
BizcTaHi 50+100 MeTpiB Ta CHIIKYETHCA 13 HUM 4epe3 paaio3B'sa30K.

Oneparop BIUTA samyckae BITJIA ma Bucori 100+200 merpis Ta Biampasise Horo Ha
Biictanb S00 meTpiB Bij oneparopa 3aco0iB npotuaii BIIA. Mix BITJIA ta oneparopom
BITJIA He moBuHHO OyTH Iepemikoj y BHIIAAI narop0iB ta/ado pocimunocti. BITJIA
TIOBMHEH 3HAXOAMTHCA y NpAMiit BUaMMocTi oneparopa BITJTA.

Oneparop 3aco6iB nporuaii BIIJIA BMuKae riymiiHHA CHTHAIIB CYNMyTHHKOBOI HaBirauii
Ta nosigomisie npo e oneparopa bITJTA.

Oneparop BITJIA norioBijiae — uu 3HUKIM CynyTHUKA y BITJTA.

Omneparop 3aco0iB npotuaii BITJIA BuMHKae TyHIiHHSA CUTHAMIB CYMYTHHUKOBOI HaBiramii
Ta MoBigomise npo ue oneparopa bITITA.

Oneparop 3aco0is nporuaii BITJIA Bmukae riymninas curuanis kepysanus BITJIA Tta
noBiiomIse nipo 1e oneparopa BITJIA.

Oneparop BITJIA nomnosigae — un 3HUKIIO KepyBaHHS BITJIA.

Oneparop 3aco0is npotuaii BIIJIA BuMukae rnyminna curnanis kepyBanua BILJIA Ta
noBijiomisie npo 1e oneparopa bITJIA.

[TynkTH 2+8 MOBTOPIOIOTHCS 31 301bLICHHIM BijicTani Misk BITJIA Ta oneparopom 3acobiB
npotuaii BIUIA, wanpuknax, 1000, 1500, 2000 metpis.

Taka nepeBipka BUKOHY€ThCS 13 yciMa goctynHumu BITJIA — sik KBagpoKonTepHOTO THITY, TaK
1 jitakoBoro Tumy. MakcumanbHa AucTaHlis (BlACTaHb Ta/abo BHcOTA) €(PEKTHBHOIO IVIYIIIHHS
nesuux tumiB BITJIA (okpeMo is cHrHaIiB HaBiramii Ta JJiss CHIHAJIIB KePYBaHHA) 3aHOTOBYIOTHCA
Juia BunpoOysanoro 3aco0y nporuzii BILIA.
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4. 3axonu 0e3neku

Po3paxynok anTu-BITJIA BumylieHuit npaioBatd y Oe3nocepeaniit OJU3bLKOCTI 10 JIHIT
3ITKHEHHS, TOMY 3aBXKJIH MOTPIOHO JOTPUMYBATHCh IPIOPUTETIB, a caMe:

[Tpioputet Nel: YbesmeueHHa OiiilliB — BUKOPHCTAHHA YCIX HasgBHHMX 3ac00iB 0COOHCTOrO
3aXMCTy, NpPHUXOBaHE IMEPECyBaHHsA, OONamTyBaHHA JEKUIBKOX Micub poboTu  (Mo3uuiii),
MACKyBaHHSI, HA/lliiHE MPUKPUTTS OJIHE OJHOTO, ONPALIFOBAHHS IUISIXIB IM1AX0/1Y/BIIX0/1Y TOLIO.

[piopurer Ne2: BUkoHaHHs 3aBJaHHSA — TIpaMOTHE TUIAHYBAaHHS Ta 4YiTKE CIiTyBaHHS
KOMaH/1aM Ta OTepaliiHuM MPOLEAYPaM.

[Mpioputer Ne3: 30epeskeHHs TEXHIKM — oOepekHe Ta Oe3leuHe MOBOKEHHSA 3 TeXHIYHUMHU
3aco0amu.

!:Zl 3Bakatoun Ha cneuudiky poboTHM, CIi MOCTIHO mam'sTath mpo Hebe3mekw, sKi
nificTepiraroTh Takuil ocobmuBuii migposain. 3acobu mnpotuaii BITJIA BUNpOMiHIOWOTH ayxke
MOTYKHUI CHUTHaN, SKUi Moke OyTH momiueHHi 3a 6araro KUIOMETpIB, TOMY MPH BUKOPHCTaHHI
3aco0iB nporuaii BITJIA HeoOX1HO JOTPUMYBATHCH HACTYITHUX TPABUII:

e He cnpsaMoByBaTu yBiIMKHEHMI nipucTpiid npotudii BITJIA aHTeHor0 Ha mofeid, TBApUH
Ta EJICKTPOHHE 00/1aJHAaHHA 3 BIJICTaHI MEHIIIE 5 METPIB — MOXK/IMBE HAHECEHHS HIKOIH
3JI0POB'I0 Ta NomKopkeHHs TexHiku. /s noryxkHoro kynonasnoro PEB, nebesneuna
BijicTanb Moke OyTH 10 Ta OinblIe MeTpiB.

e He xmactu yBiMkHeHui npuctpiit nporuaii BIIIA tuny "marensHsa" nepenHboro
YACTUHOIO HA MOBEPXHIO TA HE MPUTYIATH [0 MOBEPXHI — MOMUIMBE MOIIKOHKEHHS
€JIEKTPOHHUX CXEM.

e He mnpamoBaru 3 mpuctpoem npotuaii BIIJIA 3 BiAKpUTHX AUISSHOK MICIEBOCTI, 3
narop0iB Ta Oy/iBelb — BeJMKUI pu3uK OyTH 3arneneHroBanuMm. [Ipairosaru 13 3armmoun
(okoriB, TpaHineit) abo MPUKPHUBAIOYHUCH pebeGoM MICIIEBOCTI Ta OY/TiBISAMH.

e He gonyckarn KpUTUYHO HHU3BKOro piBHA 3apsay Oarapei npuctporo npotuaii BITJIA
(mennie 10%).

e He nomyckary 3HAYHOTO HarpiBy KOpIycy Ta KOMIOHEHTIB MpHCTporo mpotuaii BITJTA.

e He posramoByBaTH Ta HE IPOHOCUTH HAaBITh BHUMKHEHI €JIEKTPOHHI IPUCTPOI
BusiBneHHs Ta nporuaii BIIJIA nopspn 13 3acobamu PEB, papapamu ta iHmwmmu
BUIIPOMIHIOIOYMMH  TIPUCTPOSIMH ~ —  MOMJIMBE  OE3MOBOPOTHE  MOIIKOHKEHHS
CJIEKTPOHHHUX CXeM MPUCTPOiB BUABIEHHA Ta mpoTuaii BITIA.

e He Bmukaru npuctpoi nporuaii BITIJIA 6e3 neobxignocTi — gogarkoBuii pusuk OyTu
3arejeHropanuM. BuxopucroByBarn npuctpoi  nporuaii  BIIJIA  Tinbku  3a
HEeOoOX1IHOCTI ¥ JNHIle BIAMOBIAHO /10 3aB/IaHHA — TAKUM YHHOM BH TIOJIOBKHUTE HKHTTS
NPHUCTPOIB Ta 0coO0BOroO CcKIaay po3paxyHky aHnTH-BITJIA.

=7

10 MeTpiB

Hebesneuna [TpaitoBaru
30Ha! 13 3armuOHH!

30Ha HEOE3MEYHOr0 BUITPOMIHIOBAHHS Minimizauist nOMITHOCTI poOOTH
npuctporo nporuzii BITIA (nanenbHa anTeHa) npuctpoo nporumii BITIIA
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5. Omnepauiiini npouenypu

5.1. IliaroroBuya yacTuHa

5.1.1. OrpumaHH# 3aBJIaHHSA
[TocTaHoBKY 3a7a4i BHKOHYE KOMAHIUpP Mifpo3auly, y 1TarTi (MianopsKyBaHHi) SKOTO
3HAXOAUTHLCS po3paxyHoK aHTH-BITJTA.

5.1.2. TlnanyBaHHSl BHKOHAHHS 3aBJAHHS

Komanmup pospaxyHky, oTpumasiid BP, mpoBoauTh TuiaHyBaHHsS BUKOHAHHS 3aBJaHHS i
JOBOAMTH HOTO /10 YCixX OIHIIB pO3paxyHKy Ta 0 KOMaHIupa Miapo3/IiTy.

Ha cmaptdonn abo niaHineTn 3aBaHTaKye€ThCS Mana MICLIEBOCTI 30HM PODOTH PO3PaxyHKY,
JI€ HAHOCATBLCS PpO3TAllyBaHHS [O3MIIH PO3pPaXyHKY, HANpsIMKKM pOOOTH, MOTEHLIMHI LUTl Ta
po3TalyBaHHs BOpora i ApYKHIX ITiIPO3ILTIB.

5.1.3. Iliaroroska Ta nepeBipka TexHiYyHUX 3ac00iB

Matoun indopmariito 11010 3aBJIaHHs, PO3PAXYHOK IOTYE Ta MEepeBipsie TEXHIYHI 3aco0H, AKI
Oy/lyTh BUKOPUCTOBYBATHUCH JIJIsl BAKOHAHHS 3aBIaHH.

3Bakaro4M Ha Te, M0 OUTBLIICTE TeXHIYHUX 3ac00iB po3paxyHKy aHTH-BIIJIA eHeprozanexHi,
y TepIITy Yepry MepeBipsieThCs CTaH €JIEMEHTIB KHUBJIEHHS YCIX KOMITOHEHTIB, BKIIFOYAI049H 0COOMCTI
cMapTdOoHM Ta MJIAHIIETH.

VY pa3i HEeMOAJIMBOCTI BUKOPUCTAHHS MEBHUX TEXHIYHUX 3ac00iB yepe3 MOUIKOKEHHS, BOHH
MepefaroThCs B PEMOHT, MPO 110 AOMOBIIA€ETCSA KOMAHIUPY PO3PaXyHKY.

[TepeBipsieTbCs WUTICHICTh TEXHIYHUX 3aco01B, a TAKOXK CTaH TPAHCIIOPTHUX KOHTEHHEPIB,
BaJI13, HAILIIYHHUKIB TOLIO.

5.1.4. Bwudip Ta odnamTyBaHHA MO3HILIH

[Tepen BHCYyBaHHAM Ha TO3ULII0 HEOOXITHO MPOBECTH PETENBbHY PO3BIAKY MICHEBOCTI, m00
BUOparu Mmicle, sike 3a0e3MeuuTh MaKCHUMajbHE OXOIUIEHHS IPOCTOPY Y 30HI BIANOBIAAIBHOCTL.
Po3paxyHOK MMOBHHEH BPaXOBYBaTH MiICILIEBICTh, HASBHICTH YKPHUTTIB, BUCOTY Ta BUAMMICTD ITO3HIIIT,
JOCTYMHICTh MO3MLIT AN mMiA'i3ay Ta BUi3ay TexHikd. HeoOxinHo 3abesmeuntn Oe3meky mij yac
MEPEeMIIIEHHS /10 MO3UIL1, 100 YHUKHYTH BUABICHHS MPOTHBHUKOM.

[Ipu BubGopi no3uiiii HeoOXigHO BpaxoByBaTH Oararo (akTopiB, Cepel SAKUX — MOMIMBOCTI
HasBHUX TEXHIYHMX 3aco0iB BusBieHHs Ta nporuaii BITJIA. Ile, B ocHoBHOMY, pealibHa, a He
rinoTeTu4Ha, auctanuis BussieHHs BIIJIA Ta qucranuis epextuBHoro npuaymennas BITJIA.

YMoBH Ta 00cTaBMHM BUOOPY MO3UIIN MOXKYTh BIAPI3HATHCS uepe3 0COOIMBOCTI HAMpsMKY
a0o0 1HKX BBiAHUX. BiAnoBigHo, oOuparouu mo3uiiito, Tpeda BpaxyBaTu:

1. Cekropu ormsify Ta poOOTH.

2. Sxumu 3acobamu Bu OyleTe NpalioBaTH.

3. Lo Ta Ha AKHX BHMCOTaX/BiICTaHAX/HANpsAMKaX BH MOXKCTC BHUSABHTH Ta BIAIITYyBaTH
OPOTH/IIO 3 ypaXyBaHHAM MICHEBOCTI, penbedy, 3a0y10BH, pOCIMHHOCTI TOLIO.

4. 3B1KH MOKYTh OYTH OOCTpLIH.

5. Jle 3HaxonAThCA HaINHI YKPUTTA, [IE y Pa3i UOr0 MOKHA CXOBATUCS.

6. Jle xoBaTn/3aMMIIaTH TEXHIKY Ta TPAHCIIOPTHI 3aCO0N.

7. lllasxu Ta MOCIIOBHICTE TEPMIHOBOIO BIAXOAY Yy pasl HemepeadaueHoro MoripuieHHs

OoloBoI cuTyarii.

OOnamiTyBaHHS TO3MIIH TIOBMHHO BiAOyBaTHcA IMe [0 TMOYaTKy Oydb-fAKOi aKTHBHOI
JUSITBHOCTI PO3paxyHKy B jAaHiii 30Hi. OOnmamTyBaHHS MO3uIliii mepeadadyae BUKOPHUCTaHHS abo
CTBOPEHHS TUMYACOBMX YKPHUTTIB Ta iX MackyBaHHa. OcoOnuMBO clijy Mard Ha yBasl Te, LIO
obsannanus nporuiii BITJIA mMoxe Bi4yTHO HarpiBaTucs Ta Mo)ke OyTH MOMITHUM Y TEILIOBI30D 3
BEJIMKOT BiJICTaHI fAK 13 3€MJIi, TakK 1 3 MOBITPA, TOMY HEOOXITHO BXKHTH 3aXOIiB JUIS TEIJIOBOIO
€KpaHyBaHHs Takoro o0najHaHHsA. AHANOTIUHO TOTPiOHO moxbarw Tpo TOAIOHE MacKyBaHHS
ABTOTPAHCIIOPTY, ABUT'YH Ta Kojeca sIKOro OyIyTh TEIIMMH IIe JOBIUi 4acC Micis 3yNMHHKH, HaBITh
Y3UMKY.
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[Ipp poboTi B HaceqeHWX TyHKTax 13 0araronoBepXoBo  3a0yIoBOIO,  Kpalie
BUKOPHCTOBYBATH NAaHIBHI BUCOTH, SKIIO MOTpiOHA AOCTaTHS [ajbHICTH poOOTH. Ane ciif
maM'saTaTH, 10 [MaHIBHI BHCOTH — JIErKa i [lpHCTpiﬂﬂHa UUIb U TIPOTHBHUKA, BIAMOBIIHO Tpeda
OUIBII peTeTbHO TOTYBATH YKPUTTSI Ta IIJISIXU BiIXOY.

Slkmo HeoOXigHO TmpamoBaTH 13 OyaiBenb, MOTPIOHO MOCTIHHO 3MIHIOBaTH —CBOE
PO3TAIIYBAHHS — LE 3MEHIIMTh PU3HK OyTH 3aleICHrOBaHNM M0 PaAioOBUIPOMIHIOBAHHIO, ane Tpeda
OyTH yBaXHHM NPH NEPECyBaHHsX, o0 Bac He Gyio MOMITHO Bi3yaJIbHO, JI0 TOrO * € HeDbe3neka
TMOTPATIATH Ti/{ YHCICHHI yTaMKH Bijl TOMAJaHHs CHAPS/IIB 10 OyIiBIAX.

[Mpamtoroun B mapi, oneparop BusBiaeHHs bBIIJIA Tta omeparop mnporuaii BILUIA,
PO3TALIOBYIOTHCS Ha BIZICTaHI HE MEHILIE IECATH MeTpPiB 110 GpoHTY oauH Bij oxHoro. [le odymoBieHo
nBoMa akTopaMu: 3abe3rnedeHHs BHKHBAHHA MIIPO3ILUTY NMPH 0OCTpili Ta HEMOXKIUBICTH pOOOTH
YyTJIMBOTrO JAPOH-IETEKTOpa MOPS i3 TOTY)KHUM BHIIPOMiHIOBaHHAM 3aco0iB nmpotuaii BITJIA.

5.1.5. MackyBaHHs

[Tpu obnamTyBaHHI MO3MIII, pO3PaxyHOK MOBHHCH BPaxOBYBAaTH BHUMOTH MacKyBaHHS, 1100
MaKCHMaJIbHO 3HU3UTH MOXIIMBICTH BUSIBIICHHS MMPOTUBHUKOM. BakinBo 3abe3rneunTH 3axXucT Bif
CIIOCTEPEIKEHHSI 3 TIOBITPS, HANPHUKIIAJ, BUKOPUCTOBYIOUM HATypalibHI YKPUTTS, JIICOCMYTH,
OyJIMHKH YM HaBiCH, sKi y CBOIO Yepry He MOBHHHI NEPEKPUBATH CEKTOPU poOOTH 3ac00iB MIPOTHIIT
BITJIA. Takox HeoOXxigHO 3a0e3meduTH peTelbHe MacKyBaHHS TEXHIKM Ta 00jajHaHHA,
BHKOPHUCTOBYIOUH MacKyBaJIbHI 3aCO0H, HaPHUKIIad, MAaCKCITKH, JTUCTA, CHIT, TIJIKA TOIIO.

MackyBantsi mMae OyTH NiJTOTOBIEHE Ta 3aCTOCOBAHE BIJIOBIJHO JIO MICIIEBHX YMOB.
Po3paxyHOK MOBHHEH TEPEBIPUTH MAcKyBaHHs MO3UIT 3 PI3HUX HANPAMKIB Ta 3 BUCOTH, 1100
nepekoHatucs B eexTUBHOCTI MackyBaHHS. KpiM Toro, MmackyBanHs Mae OyTH TOCTIHHO
MiITPUMYBATUCS T4 OHOBJIIOBATHUCS BIAMOBIHO 10 3MIHU HABKOJIMIIHLOIO CEPEIOBUIILA.

'Basymso! Hikonm BiIKpHUTO He JAeMOHCTPYHTE AHTH-IAPOHOBY PYUIHHIIO, SIKOro O
Koibopy 4H ¢opmu BoHa He Oyiaa! 3aBxam maiite npu codi MacKyBaJbHY HAKHIKY-CITKY Ta
HakpuBaiite cede Ta anTH-ApoHoBy pymHuuio! IIpu Bukopucranni FPV gponis ta '"Gombepis",
BOPOI MOKe 3aCTOCOBYBATH TAKTHKY BiJIajIeHOI0 CIIOCTEpPeKeHHSI 32 [IPOHOM-NIPHUMAHKOI0.
BimnoBinHo, sIKI0 BH DIyIIATE JAPOH-NPUMAHKY, iHIOMH JpOH-CcHIOCTEpirady Moke Bac
"3masoBaTi' Ta nepesaTH Ballli KOOPAWHATH /UIS YPaKeHHsI HassBHUMH 3acobamu. Tomy, 3aain
BBAzKaliTe, 110 BOPOr Bac 0a4UTh Ta 3aBiKIH MACKYiiTech — SIK Bill Bi3ya/IbHOTO CIOCTepPeKeHHS,
TaK | Bill crocTepeskeHHsl 32 JI0MOMOI0I0 TeNJIOBI3iiHKUX Kamep Ha THX ke ""Opaanax''.

5.1.6. Opranizauiss KomyHikanii

Jis HanarofpkeHHs KoMyHikauii i3 cycigHivMu nw,pozmmdmu KOMAHIHP PO3PAaxXyHKy abo
BUIbHI Oiiilli rpynu 3abesnedeis BCTAHOBNIOIOTH 3B'A30K 3 IHIIMMH MiAPO3ALIAMH, 5K
po3TamoBaHi y 30Hi poboTH 3aco0iB BusBieHHsA Ta npotudii BIUJIA, Ta miakmouatoTees 10 TXHIX
paaioMepek — OTPUMYIOTh PaaiOCTaHLIl a00 MPOMUCYIOTH TXHI KaHAIHU 3B'A3KY y CBOI pajloCcTaHIli,
a TaKoX OOMIHIOIOTLCS PAAIONIO3UBHUMU. [0JIOBHE TYT — 116 CBO€YACHE B3aEMOIH(POPMYBaHHSL.

B3aemogis ycepeaMHi po3paxyHKy BiZOyBaeThCsA 3a JOMOMOTOI0 YCiX 3ac00iB, AKI MOKITHBO
BUKOPUCTOBYBATH Yy MOTOYHMX YMOBaxX — TOJIOCOBI KOMYHiKalli, kecToBl ab0 CBITJIOBI 3HAaKH,
pailo3B'sa30K, MOOLIBHHUI 3B'I30K TOLIO.

'Y pamioedipi HIKOJIM He TOBMHHO 3By4YaTH Hi4oro cxoxkoro Ha "[lramka y ne61", "Kpuio
Ha 12", "Ham xonrep", "llpamioro” tomto. Axkuii O 3B'A30K HE BUKOPHUCTOBYBABCH, Y 3BHUKY Mae
YBINTH BHUKOpuUcTaHHsA Tabnuui koayBaHHsA. Tabmauis Mae mocTiiiHO oHoBmoBarucs. lle
BIAIOBIIAJIBHICTH KOMAaH/1HPa PO3PAXYHKY.

| Byab-siKe TIOBiIOMJIEHHSI Ma€ TIepe/laBaTHCs 3 ypaxyBaHHAM TOTO, IO HOTO MOKE TOYYTH
CYNpPOTHBHMK, METa AKOro — 3HaWTH Ta BOMTH. He BapTo crnpomiyBaru HOMYy 3aBaaHHA. 3aBikKau
nam'satail — CynpoOTUBHHUK I1/ICITYXOBYE.

5.2. BukoHaHHs 3aBAAHHSA

[Ticnst BHCYBaHHS Ha 3a/laHy TOUKY, PO3paxyHOK Bifpasy mnpuctynae a0 BusasicHHsA BITJIA,
nmapajieibHO OONANITOBYIOUM [O3UIIT Ta BCTAHOBIIOYM oOjajHaHHS. Y Oyib-iKHH MOMEHT
po3paxyHOK Mae OyTH TOTOBHM [0 BUKOHaHHs 3aBaaHHs 3 nportuaii BITJIA. Ha upomy erami
HeoOX1/1HO 3a0e3neunTH MOCTIHHWI MOHITOPHHT MOBITPAHOTO MPOCTOPY Y 30HI BiANOBIJAIBHOCTI
ycimMa OIHISIMH pO3paxyHKY, BUKOPUCTOBYIOUH YCI JOCTYIHI 3ac00H: APOH-IETEKTOPH, aKyCTHYHI,
ONTHYHI, HIYHI Ta TEILIOBI31HHI 3aCO0U CIIOCTEPEIKESHHS.
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5.2.1. Bussaeuns BILJIA
VY sanexHocTi Bijl koH(Irypaiii oOnaHaHHsA Ta Bij MOCTABJIEHOI 3ajadi, oneparop 3aco0iB
BusBneHHs BITJIA moxe abo MpoBOAUTH MepioguIHMi MOHITOPHHT YacToT BITJIA, BUXOASUN JUIs
IbOTO 3 YKPHUTT#, a00 MOCTIHHO MpalfoBaTH i3 BUABICHHA Ta/abo cynporomxkeHHsa BITJIA.

| BaxxnuBo! MoniTopHHT nipocTopy 3 1unato BussieHHs BIIJIA neobxigHo saiiicHioBaTy He

TUILKM y HAmpsiMKy BOpOra, ajieé il Ha ycl CTOPOHH, BKJIIOYAIOYM CBIil TUJI Ta BEpXHIO miBkyiwo. [e
00yMOBJIEHO TaKTHKOI0 BOpOra arakyBaTH 3 pi3HMX HanpsMmkiB. CydacHa TakTHKa BUKOPUCTAHHs
Hapakyrounx Ooempumnacis Ha kmrant "Jlanuer" nepeabadae TakokK aTaky BEPTUKAIbHO 3TOpH IS
3MEHIIEeHHs nomiTHOCTI ninboTy BITJIA.

Jlns BusBnerns BITJIA npaurorors yci 01l po3paxyHKy, BAKOPUCTOBYIOYH CBOI OpraHH 4y TTs
Ta HasABHI TeXHIYHI 3acO00H (pagioyacTOTHI, aKyCTHYHI, ONTHYHI, TETUIOBI3IHHI PHIIAIH TOIIO).

Oneparop 3aco6iB BusiBneHHs1 BIIJIA koopauHye BHSABIECHHS MOBITPAHUX LiJCH, ineHTH(DIKYE
Ta CYNPOBOMKYE iX, KOMYHIKYE 13 CYCIAHIMH MIPO3ALIaMH Ta MPH HEOOXITHOCTI A€ OPIEHTYBAHHS
oneparopy npotuaii bITIA.

3Baskarouu Ha Te, mo OubmicTh BITJIA BUKOPHUCTOBYIOTH Paio3B'sI30K 31 CBOIM OIIEpaTopoM,
BusBUTH BITJIA nerme came 3a #oro paaioBUNPOMIHIOBaHHAM, HIXK Bi3yalbHO abo 3a 3BYKOM, TOMY
HE uYeKaiiTe Ha XapakTepHEe I3WKYaHHA, a Biapasy OepiTbCad 10 MOHITOPHHTY JAPOH-AETEKTOPOM.
3BakarouM Ha 0OMekKeHy KUIbKICTh MaBiKiB i MOCTYIIOBE HACMYEHHS HAIIMX MAPO3/LUIB 3aco0aMu
PEB, npoTHBHHUK 3[IHCHIOE CIIOCTEPEKEHHs 32 HAIUMMH [TO3UIIsAMHK 3 BiJICTaH1 NPUOIU3HO OIMH-/1BA
K1JIOMETPH, BUKOPHCTOBYIOUH MOTYKHY ONTHKY KBaJpOKoNTepiB. BinoBiHO, BU HISK HE mobaumnTe
ta He mouyere Bopoxki BIIJIA, ane 3aBasku npoH-AE€TEKTOpY, BH OyaeTe 4ITKO 3HATH Mpo
npucyTHicTh BITJIA y neBHOMY Hanpsmky.

Hns suseneHHst BITJIA 3a nomomMororo JpoH-AETEKTOpa, CIIijl CHOoYaTKy YBIMKHYTH TNpeceT
"PEB", ockinbku BIH MICTHTH OKpIM ycix aiamasoniB BIIIA, me # aiamasonu nasiramii. Busuite
00CTAHOBKY B YCIX YAaCTOTHHX Jlala3oHax, B yCIX HANpsIMKaX Ta BUCOTAX, a TAKOK 3 BEPTUKAILHOIO
Ta FOPU3OHTAIBHOIO MMOJISIPH3ALIEI0.

Yepe3 KilbKa CEeKyHJ poOOTH ApOH-AETEKTOpa, Ha CIeKTporpami MoxHa Oyae modaduTH
nocTilHI (cTanioHapHi) mepemkoan — e MokyTe Oyt 3acobu PEB, 0a3oBi craHuii MoOimsHHX
oneparopib, Touku goctyny Wi-Fi, noctiiiHo mpaiorodl peTpaHcIsiTOpU, YaCTOTH CaMO30yIKeHHS
obnagHanHs Tomo. Lli mepemkoaM Ta 4acTOTH 3aHOTOBYIOTHCS OIEPATOPOM 3ac00iB BUSBICHHS
BITJIA, 106 y momanpuiii poboTi iX irHOpyBaTH.

Jlis 3MEHIIeHHs BIUIMBY TMEPELIKO/, KI MOXKYTb BiJIBOJIKTH Oreparopa 3aco0iB BUSBICHHS
BITJIA, HeoOXiaHO Yy 30HI poOoTH po3paxyHKy aHTH-BIIJIA MiHIMI3yBaTH BUKOPHCTAHHS PYXJIHMBHX
npunaaiB 3 Wi-Fi ta Bluetooth Ha kmrant cmaprdoHiB 3 posznadeto MobOiIpHOTO IHTEpHETY Uepe3
Wi-Fi, tennosizopiB 3 Wi-Fi, dirnec-Opacneris 3 Bluetooth, mereocranuiii tromo. Ilpu mpomy
cramioHapui touku moctymy Wi-Fi He BifBONIKaTHMYTh yBary oreparopa, TOMY IO iX CHTHaJ
MOCTIHHMIH 3a MOTY)KHICTIO Ta HanmpsAMKoM. Taki TOYKH AOCTYIY, APOH-JETEeKTOp Moke "0aunTH" 3a
KIJIbKAaCOT METPiB, HaBITh AKIIIO BOHW PO3TAILIOBAaHI ycepeaAuHi Oy1iBens.

e

1 . Cwmyra curnany
, Camo30ykerns § [Tino3pina aKMBHICTh, : DazoBol cTaHLil
obmaananHa x0vka Ha curHan Wi-Fi mepesxi LTE-2600

ufyra # 5. 2UUGHE U 1GHz 1 z .1390GHz S 1.0MHz/

[Tpuknan cranionapaux nepenkoj — Mepexa LTE-2600 ta camo30ymxeHHs oOnaiHaHHS
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b HeoOxinno Ttpumarn momani BiJ JAPOH-AETEKTOpPAa €IEKTPOHHI MPHUCTPOI HA KINTANT
HOYTOYKIB, MOOUIbHMX TejedoHIB Ta cMapTGOHIB — BOHU CTBOPIOIOTH BEIIMKI TEPEHIKOAN Y
LIMPOKOMY CIIEKTPi 4acTOT, HaBiTh 13 BAMKHEHUMH pamiomonyismu GSM, 3G, 4G, Wi-Fi, Bluetooth.

#| HeoOxigHo 0OMEXHUTH KOPHUCTYBAaHHSA paZlOCTaHLIsIMH TIOpAd i3 JPOH-ACTCKTOPOM.
[ToTyxxHe BUIpOMIHIOBaHHS MepeaBada pajglocTaHiii "3acnimiroe” npuiiMad apoH-getektopa. [1in
4yac YBIMKHEHHS Iepejadl Ha pajloCTaHIlli, APOH-IETEKTOP He 3MOKe NpuiMaTu cinabkKi CUrHaiu i
Oyne ToKa3yBaTH BIACYTHICTh cHTHamy. Skiio omeparop 3aco0iB BusiBieHHs BITJIA ocobucro
KOPHCTY€ETBCS pajliOCTaHIII€r0, HA MEepiojl BEACHH: nepeaadi, HeoOXiHO BITHOCHTH JIPOH-IETEKTOP
Ha BUTATHYTY PYKY, CIIPAMYBABIIH aHTEHOIO Y IPOTHICKHUI OIK B pajiocTaHIIii.

START 2.190GHz  SL.OMHz/

I00MHz1. 1306GH ThHz/  5.244GHz 5.

[Tepemkoau Big cMapThoHY [Tepemkoan Bix pagiocTaHmii

[TosBa Ha 4YacTOTax MOHITOPHHIY DI3KOro i XapaKTepHOro 30UIbIIEHHS PIBHS CHIHAITY
(crimeck) Ta XapakTepHHX OUTHX/KOBTHX/4EPBOHMX CMYT Ha CIEKTporpami, IO MiAMagae Tmig
Biomuii m1abnoH, o3Hauae nossy bIIJIA a6o yBimkuenHs PED y 30H1 poboTi po3paxyHky.

Y Takomy BHIIAJAKY, onepartop 3aco0iB BusiBjienust BITJIA poouTs nonoBias (1oHecenns)
3riIHO BCTAHOBJIEHOTO MOPHA/KY.

Ak ; "
W _Jll...'Jl"-‘ Ilv' |..]| W, r-‘ ‘f‘f v II"'h » | \

A
o |

- Tosea curnamy MMosBa curaamy i
N i @l xepynanns FPV SSSE ricpeiaui pinco FPVE B8 &
i iy CI‘IrHaJ'l s
= mepesxki LTE

: CHraan 2 !
. Meperki Wi-FiESa
£ Curnan i 5
mepesxi GSM E :
5.2U4GHz 13 L.8MHz/ . 1. 000GH 1. 130GHz 2 MUSGHz ~5.2M36HE iz
[Tosira curnany Bija BILJIA [Tosiea curnanis Big BIUIA (FPV apon)

y miana3oni 2,4 [T Ha yactoTi 915 MI'11 (curnas kepyBaHHs)
Ta Ha yactoti 5,725 I'T'1 (nepenaya Bijieo)

b Baxxnueo! [lpu BusBIECHHI Mif03piioro curHamy, oneparop 3acobiB BussieHHs BITJIA
MOKE PO3TOPHYTH HA YBECh €KpPaH OKPEMHil Jiana3OoH 4acToT, ¢ 3'SBHBCS CHTHAJ, I OLIBII
AETajabHOro HOro BUBYEHHS. AJie HE MOJKHA 3aXOIUTIOBATUCS CIIOCTEPEIKEHHSIM CUTHAIY Ha OIHOMY
9acTOTHOMY JlianasoHi, motpidno nepioanuno Bmukaru npecet "PI3HI BITJIA" mist KOHTpOJIIO 10
yciM Jianma3oHaM, B YCiX HampsMKax Ta BHCOTaX, a TAKOK 3 BEPTHKAJIBHOK Ta TOPH30HTAIBHOIO
nosisipusanicto. Hanpukian, skugo B alanaszoni 2,4 'y Oy noMiveHuil curuai Bij KBagpokonrepa
DIJI, ueit kBaJipokonTep MOKe 3 BEJIMKOI BIJCTaHI BECTU criocTepekeHHs 3a podororwo FPV npony-
Kamikazase, sKuii npamroe Ha gactoti 400-1100 MI'1 Ta MoXKe panToBO MPUIETITH 3 1HIIOT CTOPOHH.
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| 3BaKarouM Ha Te, 110 OuThIIicTh cydacHuX BITJIA mpairrorors 3 pamiokananom y peaumi [TTTPY
(rICEeBIOBHIIAIKOBE TIepeialliTyBaHHs poOO4Ol 4acToTH), Ha JMCILIET JIpoH-AeTekTopa cruiecku Bia BITJIA
Oy/yTh HIBMIKO CTPHOATH I10 YaCTOTI, 4 HA CTIEKTporpami Oy1yTs BiOOpaKaTHCs XapaKTEPHI PUCOUKH.

"0 MY Si2.4%0Hz -72.4dBm "0 MY S07.29Wiz -79.0d8n
- | 1 4 - ke | -

i

wich |
ol |

Binobpaxenns [1ITPY curnany Big BIIJIA
(momarkoBO OUBITHCA Bijeo https://www.youtube.com/shorts/XpuookXnwW0)

5.2.1.1. PiBenn curnaay ra Biacrans a0 bILJIA.
BianoBiHICTh KOJTBOPIB PIBHIO CHUTHAIY IS YCIX KOTBOPOBHX CXEM CIIEKTPOTpaMHu:

Hyxe
Bucokwuii

1BEHb

BiAcyTHICTh
WTHAJIB

Cnabkwuit piBens | CepenHiii piBeHb | Bucokwuii piBeHb

JU1st yCiX KOJILOPOBUX CXEeM YepBOHUI 200 JKOBTHIA KOJILOPH O3HAYAOTh BUCOKUI PIBEHb CHTHAIY.

1106 3po3ymiTu sikuii 3apa3 piBeHb CUTHAITY, T4, BIAMOBIIHO, MPUOIU3HO BU3HAYMTH JTUCTAHIILIO J10
BITJIA MokHa OpIEHTYBAaTHUCh Ha BI10OpaKeHHs criekTporpamu. SIKiio piseHs curnany Bif BIUIA myxe
crnabkuii, Ta HABKOIO HEMae€ IHIUMX MOTY/KHHMX JKEpPEl CHTHAIIB, aHAII3aTop CIEKTPY aBTOMATHYHO
30UIBILYE MIACHICHHS, IIPU IIbOMY TOYHHAIOTH "BUTATYBaTHCA" LIIYMH, 1110 Ha CIIEKTPOTrpaMi BUTTIAAAE K
CBITITIIIMI (hoH, rpu LboMy curaali Bijg BITIA Oyne cnabokonTpactHuM (Omimm).

=
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£

[Ipuknan BijodpaxeHHs cuiabHOTrO Ta caabkoro curnany Bij BITJIA (kBagpoxonTep DJI
(3nmiBa aucranuis 500 metpis, cnpasa auctanuis 4000 merpis)

b; Ba:xxiuBo! 3pocranns piBus curnaiy Bix BILJIA cBixunTh npo iforo HadamxeHHsa —
3po6iTh 10MOBIAL Ta NMPUIIMITEL 3am06ixkHi 3ax01u!

| Ha I'paHHYHUX BiAcTaHax BusBieHHa BITJIA, xyke BaXIMBY ponb Bijlirpae BHCOTa
aHTeHU Ta/abo APOH-JETEKTOpPa HAJ[ 3eMJICI0 — IMiJHOM aHTEHW 3 [MOBEPXHI 3eMJIi Ha BUCOTY
JIOJICBLKOTO 3POCTY BKE MOKE KapMHAIIbHO MMOKPAIIMTUA NPUMOM CTaOKUX CUT'HAIIIB.
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5.2.1.2. Busnayenns Hanpsimky Ha bBILJIA.

Jlns mBuakoro BusHadeHHs HanpsAaMKy Ha BITJIA, HeoOXiaHO pi3Ko MoBepTaTy JApOH-JeTEKTOP
3 HaNnpaBICHOK AHTEHOKW BIiBO abo Bmpaso Ha 90 rpaayciB i Bropy-BHH3 Ta IOPIBHIOBATH
IHTEHCHBHICTb (SCKpaBICTb) CHUTHajlly Ha crektporpami. Haibinbiia sckpaBicTe BKasye Ha
npubnusHuii HanpsMok (neneHr) Ha bBIIJIA. TownicTe BHM3HAUYEHHS HAMPAMKY 3 AHTEHOIO-
TPUKYTHUKOM cKnajgae mnpubnausHo 60 rpaayciB. s cynposomxkenHs bBIIJIA, HeobxiaHO
NepiOANYHO MOBEPTATH JAPOH-IAETEKTOP BIIBO-BIPABO y MEXkKaX BU3HAUCHOTO CEKTOPY Ta KOPEryBaTH
HampsM 1Mo MaKCHMaJIbHII THTEHCHBHOCTI (SICKpaBOCTI) CUTHAIY Ha CIICKTPOTPaMi.

| ll-l.'\n‘;,l".._ b l_,\ Al o Y et qln ,|'\lk,__ ’f‘""\ll'l"\'l’i U

BIJIA sHaxonuThes 300Ky £ .
15959 -

Hanpsamok H BITITA

-

E3

BITJIA 3naxonuThes 300Ky Hanpsmmx Ha BITITA
2

START GHz  51.0MHz/ ST Hz : START 2.130GHz ! ST

[Tomyk nanpsamky Ha BITJIA — cnocTepiraeMo 3MiHy IHTGHCMBHOCTI CUTHAITY Ha CTIEKTPOrpami

Y pasi 3HaxomkenHs y noBitpi kinbkox BIUIA, Ha mucnnei Oyne nekinbka CIUIECKIB 3 Pi3HAMH
aMIUTITYIaMH Ta IIUPUHOKO CMYTH YacToT, Y 3aeHocTi Bijt ThmiB BITJIA, BificTaHel Ta HaNpsIMKIB Ha HUX.

i.':.| ‘

“ |
;"M '“ i f

m'l.la..’l"‘d .TI”“ || A : 4 j H""I"""”‘H'JI']- JH"'I.llr

llI.l'

iz 2. e g Hz & 0101 0.9 > i 9 ¢
[Tpukiiaan 0o6CTaHOBKH Ha JUISHII 3 BEJIMKOK aKTUBHICTIO Y MOBITPI

5.2.1.3. JloaaTkoBi MOAJIMBOCTI /151 onepaTopa Busisjienus BILJIA.

| 3BepTaeMo Bauly yBary Ha Te, [0 3a JOIOMOIOI0 JPOH-AETEKTOPa MOXKIIMBO it OTPiOHO
takox BusiBiiaTH podoty PEb — sk Bopokoro, Tak 1 apykasoro. Pobora 3aco6iB PEb nposiBiseTses
K 30UTBIICHHS MOTYKHOCTI pajlOCUrHally y HIMPOKiil cMy3i (cMyrax), Ha BIAMIHY BiJi OKpEeMHUX
cnnccxis K y pasi BusiBrieHHs BITJIA.

'Kpim Toro, apoH-gerekTop Ha 0a3i aHamizaTopa CIEKTPY, MOXKE BHSBISATH pPOOOTY
DararbOX THUIIB PAAIOCTAHIIN Y BIANOBIIHUX Alana30Hax 4acToT. AHAJOroBl pajloCcTaHIlli MOKHA
MPOCJIYXOBYBATH IMAK/IOUMBIIN aKTUBHI HABYIIHUKHA 200 aKTHBHY aKyCTHYHY CHCTEMY O JIPOH-
JETEKTOpAa Ta YBIMKHYBIIW BUIMOBIHY OMI[II0 B MEHIO.

I'pamoTHO aHaNI3yI0uH MOKa3aHHA APOH-AETEKTOpa, MOKHA BHU3HAUUTH 0araro KOPHCHOI
iHpopmauii. Hanpuxnan, sikiio Boporom Oyna BialiToBaHa MOCTiHHA 3aBaja Ha vacrori 1,5 ['T'h
(cymyTHHMKOBA HaBirailis), aje panToMm I 3aBaja Ha JCIKHH Jac 3HUKAE — 11 MOXKe O3HaJaTH, 110 Ha
AaHii AUIIHII MpoTHBHUK Oyae BukopuctoByBatH cBoi BIUJIA, sxum motpiben GPS/Imonacc.
Takumu BITJIA MoxyTh OyTH po3BiyBaJbHI JPOHHU, JAPOHU KOPHUTYBAHHS apTHiepii, Oapaxyroui
ooenpunacu Ha kurant "Jlanneris", "Kyo-BJIA" tomo.
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5.2.2. Mporuais BILJIA

SIk1o po3paxyHKy nocraeieHa 3agada npotuaii Bopoxkum BITJIA, oneparop 3aco0iB npoTuii
BITJIA npaiioe 3a BkasiBkamu orepatopa BusiBiieHHs BITJIA (komanaupa po3paxyHKy).

Yei mii 3 texaigyauMu 3acobamu nporuaii BITJIA moBHHHI 03BYYYBaTHCh, 100 pO3paxyHOK
OyB roToBHii 10 WMOBIPHUX BIAMOBIJIHUX i NPOTUBHUKA y pa3i MejieHraiii BUIIPOMIHIOBAHHS i
HaMaraHHs 3HAWTH Ta 3HUIUTH 0COOOBUH CKJ1aJ] Ta TEXHIKY PO3PAXyHKY.

Jns mporuaii BITJIA, oneparop BHKOPHCTOBY€ 3a3janeriib MiATOTOBIEHI TEXHIYHI 3acobw,
BPAaxXoOBYIOUH yCi 3aX01H OE3MeKH.

/| PekomeHayeTbesl BUKOpHCTOBYBATH 3ac00u npoTuaii BILIA e KoM BCTaHOBJIeHHI
Bi3yaJIbHH KOHTAKT il oneparop Moxke KOHTpo roBaTH peakuiro BITJIA na riyminus.
3BicHO, 110 Y pa3i HeOOXiAHOCTI 3AVTYIIHTH APOH-KOPEryBaAJILHUK, AKUHii OYB BUAB/IeHUIl 32
JI0IIOMOI'0K0 IPOH-€TEeKTOPA Ta 3HAXOAUTHLCH HA BeJMKIN Bigcrani, HeoOXiIHO HAMAraTHCh HOro
3HELIKOAHTH /LISl NPHIIMHEHHS NPHULILHOIO apTHJepilicbkoro o6cTpiay 3 oKy Bopora.
[Ipu BusBIeHHA widi oneparopoM 3aco0iB BussieHHsa BIIJIA, BiH dikcye HampsMoK Ha 00'€KT,
YTOUHIOE y APY/KHIX Tiapo3ainax npuHanexHicTs BIIJIA Ta y pa3i HeBH3HaUYeHOT MPUHAIEKHOCTI,
nepenae fani oreparopy 3aco0iB nporuii BITJIA. Komanaup po3paxyHKy BH3HAYae MOMKJIMBICTb
ypaskeHHs 11111, 3BaKaI0YM Ha UCTAHIIO J0 Hel Ta iHum 00CTaBMHH, Ta [1a€ KOMaHy oreparopy
3aco0iB nporuaii BITJIA, skuii po3nounHae poOOTy 13 TEXHIYHMMHM 3ac00aMH 110 OTPUMAHOMY
HANpsMKY, y3SBIIM KyT MIJHECEHHS aHTH-ApOoHOBOI pymHuui Ha 20 rpaayciB Big oOpiro Ha
aucrannii go uimi monaxg 500 merpie ta 30+45 rpamycie Ha aucraHumii menme 500 metpis.
BpaxoByroun migka3ku oneparopa 3aco0iB BusBienHsa BITJIA, oneparop npotuaii BITJIA Bmukae Ti
abo 1HII KaHamu TIYIIHHASA — SK1 BIANOBIAAIOTE YaCTOTHUM JlianasoHam BusasieHoro BITJIA. ¥V pasi
BiJICYTHOCTI TOYHOI iHdoOpMaIli [Mpo YacToTHI jiana3oHu BusieieHoro (BussieHux) BILIA,
oneparop nporuii BITJIA BMuKkae yci kaHanu riyuiHHs.
= | Cinij 3ayBakuTH, 110 Yy pasi npsmoi Buaumocti BIUJIA (v nanomy BUnaaky Mosa e 1npo
"BecinmbHl Aponu" DIJI, Autel ta nmozaibHi), € MOXKINUBICTh BU3HAYUTH HOTO NMPHUHAICKHICTE "CBIH-
qyKHi" BUKOHYIOUHM HACTYNTHUH alropuTM IIYIIIHHA:
1) VYBIMKHYTH IITYIIHHS 9acTOT KepyBaHHsA Ta HE BMMKATH DTyIIHHA yacToT Hasiramii (1.5 I'T).
2) Skmo y Bammii MICIMHI HE BCTAaHOBJIGHA IMOCTIHHA 3aBaja JJIsA 4YacTOT HaBiraiii Tta
KBaJIpOKONTEp He Mae BiacHOl miymmikd GPS, To kBagpokomnTep, Npu BTpaTi CHrHAILY
KepyBaHHs, MOBUHEH aBTOMATU4YHO MoBepratucs "m0 gomy".

3) HeoOxigHo croctepirat y SKOMY HanpsAMKY KBaJpOKONTEp MMOYHE PyXaTHCh: AKIIO y OiK
Bopora — e TouHo Boposxkuil BIUIA, axmo y nam 6ik — ne (moxe 6ytn) ciii BILJIA.

4) V pasi pyxy BIIJIA y 6ik Bopora — HeraitHO yBIMKHYTH DIYUIIHHS YacTOT HaBiramii ans
MPUMYCOBOI 3ymUHKH Ta nmocaaku BITJIA.

ITix yac pobotu 3aco6is nporuali BIUIA, oneparop Bussnenus BIUIA, y pasi nemoa/IHBOCTI
BUKOPUCTAHHS JIPOH-JETEKTOpA 4epe3 MOTYI)KHE BUIIPOMIHIOBaHHS ("3aciiruiioBaHHsA" mnpuiimMada
APOH-ACTEKTOpa), TECPEKIIOYAETECA HA aylio-Bi3yallbHE CIIOCTEPC)KCHHS, Ta pa3oM 3 IHHOIMMHU
OiiisiMH  po3paxyHKy, 3ailcHioe koHTponbk BIIJIA, sxwii (Aki) 3HaXOAWUTBCS MijA i€t 3acobiB
npotuii BITJTA, a Takox BusBiIse MoskauBi iHIm BITJIA.

Y pasi BiicyTHOCTI Bi3yajbHOro criocrepexerts 3a BITJIA, sikuit (sKi) 3HaXOAUTHCA 1L JIE0
3aco0iB nporuaii BITJIA, micis xBuauHM Oe3nepepBHOi poOOTH aHTH-JAPOHOBOK PYLIHHUIICO 10
OTPUMAHOMY HANpPAMKY, PYIIHHL BUMHMKAETHCA, MICIA 4Oro oneparop 3aco0iB BusiieHHs BITJIA
MPOBOJANTL HOBMH MOLIYK (LI 3a JONOMOTOI0 JPOH-JAETEKTOPa, TAKUM YMHOM KOPHTYIOUH podOTY
oneparopa nporuaii BITJIA. Lle HeoOxiaHO TOMYy, 110, BTparuBiiM KepyBaHHsA, BITJIA moxe OyTtn
BIIYYTHO 3HECEHHH BITPOM, 1 TaKMM YHHOM MOXKE BHHTH i3 30HM ypaKeHHS 3aco0amMu MpOTHAIIT
BITJIA. Takuii anroput™ "XBHIHHA POOOTH aHTH-IPOHOBOI PYHIHWII — BHECEHHS KOpEeKTypH"
3actocoByeTbes J0 npusemienns BITJIA, abo no 3uukHenns curnany Big BITJIA.

Y 3anekHocTi Bij oOpaHoro pexkumy podoru 3aco0iB nporuaii BIIJIA ta moxnuBocrei
camoro BIUIA, oneparop Moske 3MyCUTH APOH:

1) 3aBuchytn, abo miTM Ha Mocajky, abo JETITH 3a HEKOHTPOJIBOBAHOK TPAEKTOPIEO 13

3HECEHHSM BITPOM (INyIIIHHSA CUTHAIIB KEpyBaHHA Ta HaBiraii).

2) TloxuHyTH 30HY MpOTHAli (Y pa3l BHKOPUCTaHHS ITJICHIIOBAYiB CHTHAJTY Ha JPOHI Ta

nynbTi i mpodeciitHiii podoTu oneparopa JApoHY).
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& IMicns BianpamoBanns 3acobamu nporuii BILJIA, po3paxynky HeoOXigHo 3MiHHTH
no3uiio ado nepeMiCTUTHCH B YKPHUTTH, 100 3anolirtH ypaskeHHs 4epe3 MNeJleHIYBaHHS
3aco0iB nporuaii BITJIA.

| Mix uac pobotu 3acobis npotuii BITJIA (anTu-aponosoi pymmnui, kynoasHoro PEB Tomo),
oneparop 3aco6iB mporuiali BITJIA nosunen perymspHO (IOXBMIIMHM) KOHTPOIIOBATH MAapaMETpH
SNEKTPOKUBIICHHS (3aIMIIOK €MHOCTI Garapei) Ta Temreparypy NpuiadiB, HE JOMYCKalul KPUTHUHOTO
po3pany Oarapei Ta TeperpiBy KOpIyCy Ta €IeKTPOHHHMX CXeM. Y pasi HarajabHOI HEeoOXiTHOCTI
(3aBepuicHHA BUKOHaHHA 3apmaHHA, Hamag BIIJIA Tomo), momyckaeTrbess poboTa 3acodiB MpoTHAil
BIUTA 3 kpuTHYHMM po3psaoMm Oarapei Ta/abo KpUTHUHMM HarpiBoM oOJaJHaHHA, ajie MpH LbOMY
Tpeba 3ayBaKHTH, L0 Taka podOTa MOKe MPU3BECTH JI0 3MEHIIeHHS pecypcy oOnagHaHHs abo 1o
NOJANIBIION0 BUXOAY #oro 3 jamy. KomaHmup po3paxyHKy Mae€ pO3CTaBISTH MPIOPUTETH MikK
BUKOHAHHSIM 3aBJIaHHs Ta 30epeKeHHsAM 001aTHaHHS [Tl MaiiOyTHIX 3a/1ad.

5.2.2.1. Pobora oneparopa 3aco6is nporuaii BILJIA y ckaani nixorHoro migpo3sainy

[Ipamtorouu y mrari OCHOBHOTO MiJIpo3/iiy, oneparop 3aco0iB nporuaii bITJIA obnamrosye
co01 no3uuii Ha 100+200 merpiB no3aay KOHTPOJIbLOBAHOI 30HM Ta BMHUKAE CBOE€ OO0 HAHHS
KOPHCTYIOUHCh BKa3IBKaMH CIOCTepiradiB, ki 3HaxoasThes Ha nepeaoBux CII ta noBigomiisaioTh
npo MmicuesHaxomkenHs BIIJIA, #ioro tun, Hanpsamok pyxy BIIJIA ta pesynsrar pobortu 3acobis
nporuaii BITIA. [ndopmaris neperaerbes y 3aK00BaHOMY BUITISI1, HAIPUKITAL:

"Tepumit", s "Apyruit", npuiiMiTh MOBIIOMIICHHS, TIPUIHOM.

S "Tlepumii”, Ha 3B'A3KY, MPHIOM (icTae TAOIUIIO KOTYBaHBb).

"Tepumii”, s "Apyruit", n'aTh CHHIX JHCHYOK, K 3pO3YMIB, TPHHOM.

A "Tepmwuit”, 3po3ymiB Tede, M'ATh CHHIX JUCHYOK, TPUITOM.

(Y upomy npuknami "cuHiid" — Ha3zBa opienTHpy, "mucuuka" — tun BITJTA, "n'sTe" — HanpsMox
pyxy abo BIZICYTHICTB PyXy).

3BepraeMo yBary Ha Te, IO CIOCTepiradi He IMOBHHHI joroBifgaTh npo Buseieni BITIIA, komu
BOHM 3HAXO[ATHCS HAJl HUMM — JUTsl paJliOpO3BIJIKM BOpOra 1ie 03HaYMTHMe oTpumanHs koopausar CIL
JornoBias noBuHHA OyTH Y pasi 3HaxomkeHHs BIUIA naj tepuropieio ne BIACYTHI APYHKHI [M1IPO3ILIH.

[Topsinok pobotu oneparopa 3aco0iB npotuaii BIUIA 3 aHTU-1pOHOBOIO PYILIHUIIEIO.

1) OrpumaBmm noigomnenas npo mnossy BIIJIA (micue, HampsM, BHCOTa, MOKIHBO THI
BITJIA), oneparop 3aco6iB mporuaii BIIJIA 3aiimae mosuuito y Hampsamky Ha BILIA,
BPAXOBYIOYH CBOIO 3aXHILEHICTh Bi/Jl BUSBICHHS Ta YPaKCHHSI.

2) Ilo mami Bu3HayaeTbes Mpubnu3Ha BiacTtaHb A0 BIUJIA Ta MOXKIMBICTE 3aCTOCYBaHHSA
3aco0iB nmpotumaii BITJIA Ha Takiii BigcTaHi.

3) 3HaxonA4yuch B YKpUTTI, omeparop 3aco0iB mpotuaii BITJIA Tta ixmi Oiiui 3aiicHIOIOTE
Bi3yaJIbHE Ta CIyXOBE CIIOCTEPEKEHHS.

4) V pasi npuidHATTS pillleHHsA Ha 3acTocyBanHs 3aco0iB nporuaii BITJIA, omeparop 3aco0iB
nporuaii BITJIA BMuKae yci KaHaMM IYIIHHSA aHTH-APOHOBOI PYIIHHUII Ta pa3oM 3 IHIIHMHU
OliisaMu Hamaraetbes nodauntu BITJIA 1o sskoMy mparroe aHTH-APOHOBA PYLITHHLIS.

5) V pasi Bizyansnoro Busisiienns BITIA, oneparop 3aco0iB nporuaii BITJIA nounnae oaux
3a OJHMM BHMHKATH KaHAJIW NIYIIIHHS KepyBaHHsA, ciikytoun 3a peakuicio BIUIA. TIpn
IbOMY DTYINIHHSA KaHany Hasiranii (jianaszon 1.5 I'Tn) ne BuMmukaernes.

6) Slkuo npm BUMKHEHHI neBHOro kaHany rayminas, BIIJIA gepe3 kiuibka cekyHJ MOYMHAE
pyX HE 3a BITPOM, a 3a KOMaH/1laMM CBOTO OTeparopa — HeoOX1/IHO Bi/ipa3y BBIMKHYTH IiCH
KaHas DIyHIiHHA.

7) Omneparop 3acobiB mpotuaii BITJIA BumuKae iHIII KaHAIM DIYIIIHHA KEpyBaHHS, SKIIO
BOHU He BIUIMBarOTh Ha BITJIA — s ekoHoMmii 3apsay akymynsTopa Ta Juis 3anoOiraHHs
NeperpiBy aHTH-APOHOBOI PYIIHHIL.

8) SAxuio sapamy akymynsaTopa J0CTaTHBO s TpuBanoro yrpumanas BIUJIA  rmig
Meperikoa00, HeoOXiaHo npopoBKyBaTH mymnTd BITJIA n0KM BiH HE MPU3EMIMTHCS
BUKOHYIOYM QJITOPUTM OE31eYHOT MOCA KU MPU BIJACYTHOCTI MPUHOMY CHIHAIIIB HaBiraiii
Ta KepyBaHHs, ad0 yepes3 po3psi/i CBOro akyMyJisiTopa.

SAxuio oneparop 3aco6iB npotuaii BITJIA Mae jpoH-feTekTop, BiH CaMOCTIHHO NPOBOINUTH
BusiBieHHs: BIUIA. Tlix wac poboTu aHTH-IPOHOBOI PYILIHMI, APOH-AETEKTOP MEPEMILYEThCA B
MicClLle, SIKE He IMOTNajac i) BUNPOMIHIOBAHHSA aHTH-IPOHOBOI PyLIHHIIL.
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5.3. Biaxia 3 nmo3uuii

[Ticiist BUKOHAHHS 3aBJIaHHsI, PO3PAaXyHOK MOBHHEH MIBUKO Ta O€3MeYHO 3aJIMIIUTH [TO3HUILIIO.
Baxineo 30epertd MacKyBaHHsS Ta He 3aJUINATH CIiIiB CBOEI MPUCYTHOCTI — ISl MOMKJIMBOCTI
PO3paxyHKy Y MailOyTHbOMY BUKOPMCTOBYBATH BAKE MiJATOTOBICHI MO3HIII].

[Ipu 3anumanzi nosuuii, HeoOXIAHO MepeBipuTH (TMepepaxyBaTH) cBO€ oOnagHaHHS i peul,
100 HE 3AIHIIUTH HIYOT0 LIHHOTO.

[Ticns BUXOMY 3 TO3MINI, HEoOXiAHO 3abe3redynTH Oe3NeKy po3paxyHKy Ta TeXHIKH TIpH
TpaHCIOPTYBaHHi /10 6a3u abo 10 HacTymHOro Miclis pobotn. Po3paxyHOK MOBHHEH BUKOPHCTOBYBATH
MacKyBaJbHi 3aX0/IM Ta IJIAHYBAaTH MapIIPYT, 100 YHUKHYTH BUSBICHHS POTUBHUKOM.

;Z [Ticns BHKOpPHCTaHHS TEXHIYHHMX 3aco0iB BusABNeHHA Ta mnpotuaii BITJIA, Bimpa3sy
NPOBEIITE HEOOXiIHY TEXHIYHY TEpeBipKy, 3aps/UKaHHA Ta OOCTYroBYBaHHS MPHCTPOIB, 00
rapaHTyBaTH iXHIO FOTOBHICTb [J0 HACTYITHOTO BUKOPUCTAHHS.
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6. donarok 1. ITopsigok podoTH i3 ApoH-AeTeKTOPOM Ha 6a3i anajizaTopa cnexkTpy
"tinySA Ultra" 3 npouiuskoro Bepcii v3.2.0

6.1. Onuc

JlpoH-eTeKTOp MpU3HAYCHUH I AaJbHBOro Ta 3aBdacHOro BusaeneHHS BITJIA Ta iHmmX
00'€KTIB pagiOBUIPOMIHIOBAHHS.

JIpoH-/1eTeKTOp CKIAAAE€THCS 3 HACTYIHUX KOMITOHEHTIB:

e (CraHmapTHa KOMIUICKTALLis:

e}

0 0O 0QCO0OO0OO0COO0O0OO0OO0OOCO0

O

Amnamizarop cnektpy "tinySA Ultra 3 BOynoBanuM akymyastopom'.

AHTeHa HanpasieHa "TPUKYTHUK".

Jonarkosuit BU-miacumosay 3 miacuinendasMm 20 ab (omiitao 30 ab a6o 40 nb).
JlonaTkoBuii aKyMynsaTOp, BMOHTOBAHHI B PYKiB'sl TpHMaua.

Kabenb xoakciansHuii Bij antenn o BU-niacuntoBaua (3MOHTOBaHMI ).

Kabeib koakcianpuuii Bif BU-niacuintoBaya 1o aHaaizaropa criekTpy (3MOHTOBaHHIA).
Kabesns USB-C st skuBIeHHS aHai3aTopa CreKTpy (3MOHTOBaHHIA).

Crinyc Ha TYMOBIi MOTY3II1.

[TnacTuxoBuil abo MeTaneBuii TpuMau.

Keiic nig 30epiranHs ta TpaHCHOPTYBAHHS.

3arynika Uit po3'emMy KaniOpyBaHHs aHalli3aTopa CHeKTpy.

Kabesnp koakciansHui 119 KamiOpyBaHHs aHami3aTopa CrekTpy.

Kabenrs USB-C jans 3apamkaHHs JApOH-AETEKTOpa Ta JUIsl TPOrpaMyBaHHS
aHaj3aropa CrexkTpy (/i 10cBiI4eHuX (haxiBIliB).

AnTteHa Teneckorniyna. Moxe BUKOPHCTOBYBATHCH LISl KPYTOBOIO MOHITOPHHTY.

e JloaaTkoBO MOXKYTB NOCTAYaTHCS:

O

o
o
o

30BHILIHIN OJOK CBITJIO-3BYKOBOI CUTHAI3a1lI].

Kabeun ayaio 3 pos'emamu TRS 3,5 MM i1t AKITIOYEHHSA aKTHBHUX HABYIIHHKIB.
AHTeHa HeHanpaBJeHa Bce/liana30HHa MITHPOBA 3 MarHiTHOIO OCHOBOIO Ta Kabenem.
AHTeHa rocTpoHanpasicHa "XxBunbosuil kaHan" ("yagi") 3 kabenem.

Amnamnizarop
CIEKTPY
tinySA Ultra

Bumukay
AHHUBJICHHA

AnTeHa
i [nuKarop 3apsity
Poz'em USB-C HAHKSTOP JIOJTaTKOBOTO
JUTSL 3apsDKAHHS L aKymyJisitopa
JlonarkoBuii JlonarkoBwuit
BY-miicnmroBay aKyMyJIsTOP
y PYKiB'T

JpoH-zaerekrop y 300pi
(peanbHHUI 30BHILLIHII BUITIAA MOXKE BIJIPI3HATHCS BiJl MOKA3aHOTO HA PUCYHKAX)

JIpon-neTekTop sIBJIsA€ COD0I0 MACHBHUI NMPHIiMaY, SIKHI He MA€ KOIAHUX BUIPOMiHIOBAHb
Ta, BIANOBIHO, He MOKe OYTH BHSIBJICEHHH Ta 3anejeHropanuii 3acobamu PEP.
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Amnamisarop cnektpy "tinySA Ultra" — ue npunan fis BiJoOpaxKeHHs pajio CUTHAIIB B MEKaX
gyactorHoro mianazony 100 k'~ 6000 MI'u. BianosijHo, Takuil npucTpiii moxe BijoOpaxaru
paxio curHaimu Bij ycix Bigomux BITJIA, 3aco6iB PEB, paxiocranuiii, Wi-Fi npuctpois Toio.
MaxkcumManbHa ganbHicTh BUsBNeHHS BIIJIA maHum IpoH-IEeTEKTOPOM 3alIeKUTh Bif 0aratbox
ymoB (Bucora nonsoty BIIUIA, noryxnicts nepenasauis BITJIA, Bucora antenn abo ApoH-
JETeKTOpa HaJll 3eMJICI0, THUIl AHTEHHW, HAsBHICTL noaarkoBoro BY-mijgcumioBada, MPUCYTHICTH
NePeIKo Y BUIVISAI pelbedy MiclieBOCTI, 3a0yI0B, JTICOBUX HACaKeHb TOINO) Ta CKIaaae:
e BIIJTA xBagpokonTepHOro THILY, Kl 3HaXoAAThCsA Ha BUCOTI 50+-500 meTpiB — Bix | km
110 5 KM (3 BUKOPUCTAHHSAM HANpPaBICHOT AHTEHH ).
e BIJIA nitakoBoro Tumy, ki 3naxoaatecsa Ha Bucoti 1000+5000 metpiB — Big 10 kM 10
30 kM (3 BUKOPHCTAHHAM HAIMPABIEHOT AHTEHHU).

\gj Jlana Mozens JIpoH-AETEKTOpa MOKHU 1[0 HE Mae MOXJIMBOCTI aBTOMATHUHOI 1AeHTH(IKALIT
BITJIA, yBechb anami3 iHopMalii 3AICHIOETECA ONEPaTOpOM, SKHH BH3HAYae XapaKTepHi
paaioyacTOTHI BHIIPOMIHIOBaHHS 3a 3aBYacHO BHBUCHHMHM IHaOIOHAMM CIEKTPIB BHIPOMIHIOBAaHHS
curHams ans pisHux moxenei BIIJIA. Oneparop 3acobiB BusBienHs BIIIA moBuHeH mnpoiitu
BI/IIIOBI/{HE HABYAHHS 3 KOPUCTYBAHHS TaKUM NPUIAZoM Ta BusHaueHHs mojesneir BILJIA 3a ixuimu
1rabJIOHaMu CIIEKTPIB BUIIPOMIHIOBAHHS CHIHAIIB.
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6.2. IIpaBuia KopHCTYBaHHA

[Tpu poboTi 3 APOH-AETEKTOPOM HEOOX1IHO JOTPUMYBATHCH HACTYITHUX TPABHIL:

1. He posmimyiite anteHy noGnu3y mnepegaBalbHUX AHTEH Ta HIKOAM HE TOpKaiTecs
aHTeHOO (Oyab AKOI) METaNEeBUX MPEAMETIB 00 YHUKHYTH MOMIKOKEHHS EICKTPOHHUX
KOMTIOHEHTIB CTATUYHOIO EJICKTPUKOIO!

2. He sanumaiite npucTpiifi mig NpsMHM BIUIMBOM COHAYHHX IPOMEHIB abo IHIIOTO
TETUIOBOTO BUIPOMIHIOBAHHS Yepe3 MOXKIIMBICTh MOIIKOIKCHHS TIACTHKOBUX JETalCH.

3. He nmignaBaiiTe npucTpiid BIUTUBY AOIIY a00 BONOTH. 3axuiaiiTe (HaKpuBaiiTe) mpucTpiil y
pasi BUKOpUCTAHHA 111 4ac aoury abo cHiromnamuy.

4. VYHukaiiTe nonajaHHsa MUY Ta KINTSBM HAa MOBEPXHI MPUCTPoro. Y pasi 3abpyaHeHHS
MOBEPXOHb, OUYUCTITH NIPUIAJ] CYXOI0 Ta M'SIKOFO TaH4ipKOIO a0 CepBETKOIO.

5. Tlepen BuMKOpHCTaHHAM Ta TMiJ 4Yac poOOTH, MNEPIOJUYHO KOHTPOIIOWUTE 3aps
AKyMyJIsATOpIB — BOYJOBAHOTO B aHaI3aTop CHEKTPY Ta J0AaTKoBoro B Tpumaui. Ha
MOBHICTIO 3apAPKEHOMY BOYJIOBaHOMY aKyMynsATOpi, TpH IUTIOCOBiH Temmeparypi,
aHaJ3aTop CHEKTPY MOKE NpauoBaTH Bia 2 10 6 roauH — Yy 3alIeXKHOCTI Bl 0OpaHOi
SAICKPABOCTI JucIiIesa. Y CKIajl JpOH-AETEKTOpa, ¢ MPUCYTHIN JOAATKOBUH aKyMyIsTop,
CyMapHH 9ac poOOTH 301IBIIYETHCS i CKJIagae BiAMOBIAHO Bi 6 10 20 roauH.

6. TlepionnuHo repeBipsAiTe 3aTSAKKY po3'eMiB KoakciauibHMX KaOeniB. [lpu 3akpydyBaHHi
pO3'eMiIB HE 3aCTOCOBYHTE HAJMIPHUX 3yCHITb.

7. Tlepiogmuno 3Bepraiite yBary Ha Hanuc "+50 C/ILI dB" a6o "+100 C/ILI dB" y BepXHBOMY JTIBOMY
KYTi JUCTLIES — SAKIIO BiH YePBOHOIO ab0 POKEBOI0 KOJILOPY, HEOOX1/THO BUKOHATH KaIOpyBaHHS
aHaji3aropa CHeKTpy Uil MOKpALLEeHHs SKOCTI podotu npuctporo. s kambpysaHus 3'c/HaiiTe
KOPOTKMM KOaKCiaJTbHUM KaOesieM, 110 € B KOMIUICKTI, pos'eMu aHami3aropa criektpy "CAL" ta
"RF", micis woro nepeiiuite B Menio Hanamrrysanms > [le > Kanibpysaru > KamGpysaru pajiio.
Jouekaitrech ycrminHoro 3akinueHssi npoueaypu. [licis xamiOpyBanus 3rajanuit Harmc Oyue
OlI0r0 KONMBOpPY TP YBIMKHEHOMY AaBTOMATMYHOMY MaciuTali BioOpakeHHs a0 3eIeHOro
KOJTbOPY NPU PYYHOMY Macriradi.

8. Hanpaepiiena anteHa y OUIbIIOCTI BMIIAIKIB MMOBHHHA OyTH OpPIEHTOBaHA BEPTUKAIBLHO
(BepTHMKamBHA MONAPH3ALiA), aje MEPIOAUYHO TOTPIOHO 3AIHCHIOBATH MOHITOPHHT 3
FOPU30HTATBHO OPIEHTOBAHOIO AHTEHOIO (FOPU30HTaNIbHA MOJIAPHU3ALLif).

g .‘CHI‘H&JIH 3 TOpH30HTAIBHOK moysgpuzamicio mawots BITJIA "Supercam”, a takox FPV
KBaJPOKONTEPH 3 TOPH30HTAIBHOIO aHTCHORO, SKIIO B HUX YBIMKHEHA Iepeaada TeaemMeTpil.

1

BepTrukanbHa nonspu3alisi aHTeHH

“eam —

FOPPISOHTaJ'IbHa I'[OJ'IHpH3aI_IiH aHTEHH

9. BuKoHYyOUH TOMIYK HANpSMKY Ha JKCPENO CHUTHay, CIiJl MaTH Ha yBa3i, 1[0 TOYHICTb
BU3HAUCHHS HANPSMKY 3 TPUKYTHOKO JIOTONEPIOINYHOK ab0 NMPSIMOKYTHOIO PYHOPHOKO
aHTEeHOl0 ckiagae npubdiauszHo 60 rpajayciB, 3 aHTEHOW THUNY "XBUILOBMI KaHan"
npubnuzHo 10+20 rpaaycis.

10. Inst poGoTH i3 3aKpUTHUX MO3MUILH, 0 JAPOH-AETEKTOPa MOXKHA MIAKIIOYUTH BHUHOCHY
INTUPOBY AHTEHY (HAITPHKJIA] ABTOMOOUILHY).

11. HenampaBnena mrupoBa aHTEeHa MOBHHHA OyTH CHPAMOBaHA BEPTUKAJIBLHO BrOpY.

12. JansnicTh BusBaeHHSA BITJIA 30inb1yeThes NMpH MiiioMi aHTeHH Ta/abo ApOH-IeTeKTopa
BUILIE HAJl 3eMJICIO (SIKILIO 1€ MOYKHA peasli3yBaTH).
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6.3. HaramryBanus
[Mepesr KOpUCTYBaHHSAM JIPOH-IETEKTOPOM, HEOOXiIHO MOMEPeHbO NMPABHILHO HAJIAINTyBaTH

aHaJIi3aTop CIEeKTPY BIAMOBIAHO O PEKOMEHIOBAHUX OCHOBHHX HAJAIITYBaHb, SKI TMPUBEICHI Y
TaOmuil. 3Bakaroun Ha Ballll JOCBIA Ta yNO#oOaHHA, BM MOKETE 3/1iCHIOBATH 1HIIII HaNalITyBaHHA Ha

BAlll PO3CY/ Ta Mij Ballly BIANOBIIANbHICTb.

Hanawmrrysanus 3HaueHHs PoszramysaHus B MEHIO ITpumiTka
SlckpaBicThb 100% lonosue mento>Ekpan BcTaHOBHTH MAKCHMAIILHY SICKPaBIiCTh
mucmtes 100% (Takok AMBHCH po3ain 6.14.)
ABTOMaTHYHE Bumkneno |Tonosue meHo>Exkpan BuMKHYTH aBTOMaTHYHE 3MEHIIIEHHS SICKPaBOCTI
3aTeMHEHHS JMcIUIes (TaKoX IMBHCH po3aia 6.14.)
Mapkepu YacToTH 3 Hanamryanns BeTaHOBHTH KiNIBKICTh MapKepiB MAKCHMYMiB
CUTHAIY
Cnekrporpama  |[Po3mip: Benuka| HanamrypaHHs VBIMKHYTH CIEKTporpamy, BUGpaTH po3mMip
[Nanitpa: Inferno "Benuka" Ta o0paTH mamitpy:
"Turbo" — nng BimoOpaXKeHHs YCiX CHTHAMIB
<abo>
"Inferno" — u1st MiZIKPECTICHHS MOTY)KHNX CHTHAJIB
3BYKORHIi CHTHAI ] HanamrypanHs YBIMKHYTH 3BYKOBHI1 CHTHAJ (TaKOX JHBUCH
poszin 6.14.)
O0pary HeoOXiTHMI piBeHb I'YHHOCTI.
O6patn kompopTHY yacToTy Oimepa (3a
3aMoBuyranHsaM 1760 ')
I'patka wactoTn ] Hanamrtypanns YBIMKHYTH BigoOpaKeHHs CITKH Ta 3HAYCHHS
HaCcTOTH
Hazeu piamaszonis %] Hanamrypanus VYBIMKHYTH Ha3BH Jliana3oHIB
Pisens TpuBOTN 40.0dB Hanamrrysanus BeranoBuTH Moporoeuii piBeHs TPUBOTH —
FOPU3OHTAIIBHA CHHS JIiHIS (TAKOXK JUBHCH
po3uin 6.14.)
Maciurab rpadikis ABro Hanawrrysanus BeraHoBHTH ABTOMATHYHHI MACIITA0 BLIOOPAKEHHs
B6ynosanuii MILITT M/O Hanamrryeauns>11le YeimknyTn BOynoeanuii BU-migcumopat — ans
KOMIUIeKTalil i3 gogarkosum BY-mijacumoBaueM
20 ab (takox auBHCH po3ain 6.5.)
<abo>
Bumknytu BOynoanuii BU-nigcunrosaq — s
KOMIUIeKTall i3 nojgarkosum BY-
migcumosadem 40 nb
Koe. 30BHiIHEOrO 200dB Hanauwrrysanuns>11le Brkasaru nijiciieHHs 30BHILIHLOIO
MILITT BU-nmiacunioBaya (3aJ1e3KUTh Bl MOJETI)
Kanibpysaru pagio \ Hanawrrysanus=11{e>Kanibpysartun | 3anyctutu kaniOpyBaHHs pajioTpakTy
Kanibpysatu expan \ Hanawrrysanus=11le>Kanibpysarn | Bukonatu kanibpyBaHHs CEHCOPHOI'O €KpaHy
Yac IT-XX-CC Hanamrrysanns>11le>Beranopurn | BeraHoBHTH NpaBUIbHMI Yac (FOAWHU-
JIaTy Ta 4ac XBHIHHU-CEKYHJIH)
[ara pp-mm-nn | Hamamrysanus>11le>BcetanoBuTH | BCTAHOBHTH MpaBHIBHY IaTy (piK-MiCSIlb-
JIaTy Ta 4ac JIEHb)
Yac 3racammsl 10 cek Hanamrrysanus>11le>BuyTpimsi HIBHAKICTE CrIAMaHHA MKIB (YepBOHA JIiHis)
MaKCHMYMY HAJIAIITYBAHHS
Yac peakitii piBHS 5 cex Hanamrrysanus>111e>Buypimmi HIBuaKicTh afanTaiii JI0 0TOYYIO40T0
HIyMy HAJIAIITYBAHHS cepesioBHIIIA
Yac peakuii 10 cek Hanamrrysanus>111e>Buypimai HIBHAKICTE TepeNaliTYBAHHSA MacITady
Macurady HaJIalITyBaHHsl BijIoOpaskeHHs
BimoGpaaTtu O Hanawrrysanus>111e>Buyrpiumi BuMKHYTH BigoOpaxeHHs 3HAYCHb MiHIMYMIB
Hopir mymy HAJTAIITY BAHHS piBHIB
BinoGpakeHus Pisnomipuo |Hanawrysanus>11le>Buyrpimmmi BinobpaskeHHs 0JHAKOBOI'O pO3MIpY
JianazoHiB HajamTyBaHHS>BigoOpakeHHS ZianazoHiB
Jliana3oHiB
Pozropranss [} Hanamryeauus>11le=BHyTpiniHi YBIMKHYTH (yHKIIIIO MactiTabyBaHHA
HaJlalTyBaHHS>BinoopakeHHs
Jliana3oHiB
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6.4. TexniuHi xXapakTepUCTHKH

Mojaens DD-TU1 — D0azoBa MOJENb

DD-TUIS -3 BOynoBanuM Oinepom

DD-TUIM — 3 meTajgeBUMH ACTaNAMH TpUMaya

DD-TUI1SM — 3 BOymoBaHHM OillepoM Ta MeTaJIEBUMH JeTAISIMHU TpUMada
MakcumarnbHa Bin 1 1o 5 xinomerpis (3 BUKOPHCTAHHSAM HAIMIPABICHOI AHTEHN)
JaTbHICTh BUABICHHS
BITJIA kBagpokorrep-

HOTO THITY, sKI
3HAXOAATHCSA HA BUCOTI
50500 meTpiB

MakcumanbHa
JanbHICTh BUABICHHA
BITJIA niTakoBOro THITY,
K1 3HAXO[ATHCS Ha
Bucoti 10005000
METpiB

Bix 10 10 30 kimoMeTpiB (3 BAKOPHUCTAHHAM HAIIPABJICHOI aHTEHH)

TouHiCTh BU3HAYEHHS
Hanpsmky Ha BITJTA

e HenamnpagiieHa ITHPOBA aHTEHA: HEMOKJIMBO BU3HAUYUTH HANPSIMOK
e Hanpasiiena JioronepioguyHa antena: npuonusno 60 rpagycis
e [ OcTpoHarpasiieHa anTeHa "XBuwiboBui KaHan'": nmpudimsHo 10+-20 rpanycis

YacroTHul aiana3oH
aHalizaropa CIeKTpy

100 kI'tp + 6000 MI'1g

YacToTHUHI giara3zoH
reHeparopa

100 k' + 800 MI'u (cunyc), 100 k' + 4400 MI'y (meanap)

BY-nijacuiiosay B
aHali3aropi CleKTpy

Yacroruuil mianazon: 100 k' + 4000 MI'n
ITipcunenns: sumkyerbes Big 20 ab na 100 k' go 6 ab na 4000 MI'it

JonaTkoBwuit
BY-riacunrosau

Yacrorani gianazon: 10 MI'n + 6000 MI'1g
[Tincunenns: moxke Oytn 20 ado 30 ado 40 ab (Takoxk qUBHCH po3aia 6.3.)
MakcuMmaibHui piBeHb BXijiHOro curnany: 33 nbm @ 1 I'T'u (2 Br)

Jiaronanp gucries

10 cm / 3,95", 480%320 mikceniB

Yac poboru Bij Oarapei

e 8 ronuH (Ha BOyIOBaHOMY B aHai3aToOp CIEKTPY aKyMyJAToOpi)
e 16 + 20 roauH (3 A0AATKOBUM aKyMYJISTOPOM)

Kusnenus

e BOynoBanuii B anasizarop crekrpy akymyssrop Li-Polymer 3000 mAr
e JlonarkoBuii akymynsrop Li-lon >6000 MAr

Ctpym™m croxuBaHHs
(aHamizarop + MiZCHITIOBRaY)

¢ 495 mA Big USB-C (sickpasicts aucruies 100%)
¢ 395 MA Big USB-C (sickpaBicts auciuies 6%)

3apsIAHUN IPUCTPIH

5 B (USB-C)

CeiTioBa iHAMKALiSA

e )KuBneHHs Bijl JOAATKOBOTO aKyMYJsTOpa
e 3apsi/ 10aTKOBOTO aKyMyJIsiTOpa
e 3apsi/pKaHHs aHasi3aropa ClekTpy

3ByKOBa iHMKAIlis

BOymoBanwmii Girep: 3ymep MpH MOsABI CHITBHOTO CUTHAITY, SIKHE TICPEBHIILYE
3ajiaHmii moporosuii piseHs (Moaeri DD-TU1S, DD-TU1SM)

Pos'emu e Antrena — SMA Female
e Kaniopysanus — SMA Female

Aynio BHX1] Amnanorosuii, miHiitnuii, TRS 3,5 Mm (1 miaK/IiOueHHS aKTUBHUX
HaBYIIHUKIB 200 aKTHBHOT aKYCTHYHOI CHCTEMH)

Komruiekrna kapra nam'sti) MicroSD 32 I'b

Marepian Tpumaua

[Tmactuk PLA a6o PET / PETG (mozxeni DD-TU1, DD-TUILS)
ITnactuk + metan (mozgeni DD-TUIM, DD-TU1SM)

Pobouya TeMreparypa -10°C = +40°C
Poboua BOIOTICTE <85%

Komnip xopnycy Yopuwuii / kamydirsix
["abGapuTHi po3MipH 320%140%260 Mmm

Bara

640 + 800 r — rulacTUKOBUI TpUMaY (3aJIeKNUTh BiJl Marepiamy)
975 r — MIacTUKOBHH TpUMay 3 METaJIEBHUMH JIETAIAMHU
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6.5. 3ayBa:kenns wmono aianaszouny 5,8 I'l'y

Anamizarop criektpy "tinySA Ultra" mae Hu3bKy 4uymimBicTh y jianazoni 5,8 I'Tu. [MTomyk
CHTHAJIB Yy LbOMY Jiana3oHi MOKJIUBHH JIMIIEe TPH HaABHOCTI AKICHOTO 30BHIIIHBOIO
BUY-mixcumroBaya, 1110, y CBOIO Yepry, BCE OAHO HE TapaHTye AaiabHboro BussieHHS BITJIA.

[Tix wac ckanyBanHHs Aianasony 5,8 [T pekomMeHAyeMO THMYACOBO BUMKHYTH BOynOBaHMMH
BY-nigcuatoBay — nyHkr MmeHwo "Hanamrysanus>Ille>Boynosanuiit MIIIIT", ue no30aButh Bij
JOJTaTKOBHX TePEIIKO/, AKi BHOCUTH BOynoBanuid BU-miacuimroBad y HpoMY Jiaras3oHi.

6.6. Opranu xepyBanus anaJizaropa cuexkrpy 'tinySA Ultra"

Koniwarko
: (BMknuk Ta Hasirauin MENU,
KHONKa yBiMKeHHA aKTUBALIA ChyHKLiiA)
4 &

Kani6pyBaHHA |

MiaKnoYeHHA aHTeHu
microSD 3.5mm audio

Binep Type C (BMpae 3ByKOBUIA cUrHan
c . (DD-TU1S) (3apapgkal npy HaABHOCTI cUrHanis
SHEOPHIN DEROM nepenpoLnBKa) BULLE 3a[aHOro piBHA)

(pearye Ha cuny HaTUCKy)

Opranu KepyBaHHS aHamizaTopa crekTpy tinySA Ultra
3BepHITh yBary, L0 CEHCOPHHI ©KpaH pearye camMe Ha HATUCKAHHs, a HE HA [OTOPKH.

BianosijHo, noTpiOHO HATUCKATH HA €KpaH CTUIIYCOM, HIITEM, MaliblieM ado 1HIIUM HErocTpum
NPEIMETOM.
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6.7. YBiMKHEHHS, KOHTPOJIb KUBJICHHSI Ta 3aps/KAHHSA
JIpoH-eTeKTop Mae MojBiiHe KUBJIEHHA — BOYIOBAHUH aKyMyJIATOP aHalI3aTopa CIIeKTpy Ta
JAOAATKOBHI aKyMymIaATOp y pykiB'T TpuMmaua. JlomaTKOBHIT akyMyJsATOpP BHKOPHCTOBYETHCS IS
JKUBIIEHHS ojaarkoBoro BU-mijcumoBayda ta uist MogoBKeHHs Yacy poOOTH aHallizaTtopa CreKTpy.

6.7.1. YBiMKHeHHs

Crioyatky yBIMKHITH JKHBJICHHS Bill JIOJATKOBOTO aKyMYJSITOpa KJIAaBIIIHMM BUMHKAYeM —
3aCBITUTHCS YEPBOHMI 1HAMKATOP 3711Ba BiJ MepemMuKada. SIKIIO iHAMKaTOp HE 3acBITHBCA — 1Ie pa3s
BUMKHITH Ta BBIMKHITH MEpEMUKaY IS IIepe3anycKy KOHTpoliepa 104aTkoBoro akymyssitopa. [Ticas
YBIMKHECHHS JKMBJICHHS BiJl JOAaTKOBOTO aKyMYJIsTOpa, YBIMKHITh aHai3aTop CMEKTPY BUMHKAa4eM
Ha HOro BepXHI1ii rMmaHei.

3pijika criocTepiraeTbes OI0KYyBaHHS KOHTpOJEpa JOAATKOBOTO aKyMYNATOPA, 1110 MPOSBISAETHCA
y HEMOMJIMBOCTI YBIMKHYTH HOrO KIaBIIIHUM BHMHKAueM, HaBITh SKIIO BU BIEBHEHI, IO
JOIATKOBHIT aKyMYJIATOP 3apsAKSeHUH. Y TakoMy BUIIAAKY MIAKIIOYITE 3apsaHUMA IPUCTPIH 10 THI3AA
USB-C na nepenniii cTOPOHI pyKiB's JUlsl epe3anycKy KOHTPOIepa A0aTKOBOIO aKyMyIsTopa.

6.7.2. NI;C(JI-IT[JO.J‘IB KUBJICHHS

| 3ayBakTe, IO JOAATKOBMH aKyMymasaTOp JKMBHUTh aHAl3aTop CHEKTPY, TOOTO, mpH
YBIMKHEHOMY JKMBJIEHHI Bl JIOJIATKOBOTO aKyMyJIsiTOpa, aHasi3arop CIEKTpy MOCTIHHO
MII3apsAIKAEThCS Ta TIPALIIOE HE HA CBOEMY BOYJOBAHOMY aKyMyssTOpi, a caMe Ha JJOAaTKOBOMY
aKyMyIsiTopi. BinmoBiaHo, J104aTKOBHI aKyMYJISITOP PO3PSANTBCS MEPIIMM, TP [bOMY aKyMYyJIsTop,
BOYZI0BaHMI B aHAJII3aTOp CIEKTPY, CKOPINI 3a yce 11e Oy/1e MaTti BUCOKHI PIBEHB 3apsly.

Ha npasomy 0ol pykiB's € OTBIp /Uil KOHTPOIIIO 3apsijly A0AaTKOBOTO aKyMyJsiTopa, SKUM
CKJIAaaeThCsA 13 YOTHPhOX OnakuTHUX iHAMKatopie. [lix wac poGortwu, iHaMKatopu OyayTh
3MeHIyBaTuCh 3J1Ba Hanpaso. Koxuuii inpukarop ue 25% 3apsny. Ko nonarkoBuit akymynsitop
YBIMKHEHHH KJaBIIIHUM BHMHKadeM, ONaKHMTHI 1HJAMKATOPH CBITATBCA MOCTIHHO, a michd
BUMKHEHHS CBATATHCA 1ie npudanszno 10+30 cexynu. [Tepioguyuno nepeBipsiiTe 1HAUKATOD 3apsiLy.

SAKOIO CBITUTHCA JIMIIE OMWH OJIAKUTHUH 1HJMKATOp, HEOOXIIHO 3apAJAMTH JOAATKOBHH
aKyMyJIsATOp APOH-ACTEKTOPA.

SKmo ocraHHiM OJAKATHUN IHIWKATOp ONMMae — Il O3Hayae, M0 3apsjay J0JaTKOBOrO
aKyMyJIsITOpa MaikKe He 3a/TUIITHIIOCH.

SKII0 He CBITHTHCA KOJIEH ONAKMTHHUN 1HIMKATOP Ta YEPBOHUH 1HIMKATOP — JIOJATKOBHUH
aKyMyIIATOp JApOH-AeTeKTopa po3psaauscs. IIpu npomy mnepecrae mpamroBatd jgonarkosuii BY-
MIJICWII0BAY, a aHal13aTop CHEKTPY Mpalioe Ha ioro BOymoBaHomy akymyinstopi. Lle HopManbHu
CTaH MpPH TPUBAIii PoOOTI JAPOH-JIETEKTOpa 0e3 MOMKIMBOCTI MOro 3apsiiku. Y TakOMY BHIAAKY
MOJKHA [IESIKMM 4Yac KOPUCTYBATHCS AaHAII3aTOPOM CIEKTPY JiMile Ha #oro BOyI0BaHOMY
aKymyssaTopi. s 1boro nepexnouiTh aHTeHHUH Kabenb BiJ BXOAY A0AATKOBOTO MiACHIIOBaYa 0
HIDKHBOTO po3'eMy aHamnizatopa crekTpy. Yci ¢pyHkuii apoH-meTexkTopa OyayTek IpalfoBaTH, aue 3a
BIACYTHICTIO HoxarkoBoro BY-mijcuiaroBada, 4yTIMBICTH Ta, BIJINOBIAHO, JANbHICTH BUSBICHHS
BITJIA Oyzme Tpoxm menmowo B mianasoHax 600-900 MI'm i 2.4 I'Tn Ta 3HaYHO MCHIIOK B
mianazonax 5.2 I'Tu i1 5.8 I'Tw.

SAxkmio y Bamii KoMmIulekTamii BUKOpHcTaHWit noaatkoBuit BYU-migcwmoBau Ha 40 ab,
BOynoBanuil nijcumtosau (MILIT) noBunen OyTH BUMKHEHUH y HanamTyBaHHsAX. Binnosigno, npu
NPAMOMY ITiIK/TIOYCHHI aHTEHM 10 aHali3aTopa CHeKTpy, Oyae HeoOXiHO YBIMKHYTH BOYIOBaHH
MUIIT B meHw HamamTyBaHb aHamizaropa crnexktpy (auBuck posain 6.3.). Ilicns BigHOBIEHHS
3apsijly JI0JaTKOBOTO aKyMyJIsTOpa Ta BiHOBJICHHS 3BMYAHOTO IMiJIKIIFOUEHHS KabeniB, He 3a0ynbre
3HOB BUMKHYTH BOynoBanuii MIIIII B meHI0o HamamTyBaHb aHaii3aropa CIeKTpy.

Kourpoumoiite 3apsij BOYI0BaHOrO akyMmylsiTopa aHajlizaropa CHEKTpY [0 IMIKTorpaMi y
HUKHBOMY JIIBOMY KYTi AMCILICA.

[TikTorpama 3apsay aKyMylsiTopa aHaiizaropa CriekTpy
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1. Crouarky BiJ'eAHANTC)
el KyTOBHil po3'eM

2. Big'ennaiite ueii pos'eM Ta
NpHEAHANTE 10 po3'eMy
aHani3aTopa CreKTpy

[TigKIoYeHHs aHTEH! HANPsMYy [0 aHalli3aTopa CreKTpy

bj MakcuMalbHO aKyparHO TMAKJIoYaiTe Ta BIJIKIIOYaHTe po3'eMH JIO JIpOH-JeTeKropal
AHTEHHI po3'eMH He pO3paxoBaHi Ha MPHUKIAJaHHS BEIMKHMX 3yCHIIb Ta MOTPeOyHOTh PIBHOTO Ta
NJIaBHOTO HAKPYYYBaHHS.

6.7.3. 3apsagxanus

JLnst 3apaKaHHs IPOH-ASTeKTOpa, MAKITIOUITh 3apSAHUH MPUCTpil 3 Hanpyroto 5 B 1o rHizna
USB-C Ha nepenHiii CTOPOHI PyKiB's, MPH 1IbOMY OTaKUTHI 1HAWKATOPH JOJATKOBOTO aKyMyJaTOPa
OynyTs Oaumaru cnpasa Hauiso. Ilicist moBHOro 3apsiay, ycl YOTUPH IHAUKATOpU OyAyTh CBITHTHCS
MOCTIAHO.

ITixg yac 3aps/pKaHHA DOAATKOBOTO aKyMyJIsATOpa, OOOB'S3KOBO YBIMKHITH KHBJICHHS JIPOH-
ACTEKTOpA KIABIIIHUM BMMHMKA4YeM JUis TOTO, W00 TAKOK 3apsjuKaBCsl BOYIOBaHWiA aKyMymsTop
aHai3aTopa CHEKTPY. 3aps/UKaHHS LBOr0 aKyMyIsTopa CYNPOBOJUKYETHCA CBITIHHSAM YE€pPBOHOIO
IHIMKaTOpa Ha BepXHIM maHeni aHamizaropa crekrtpy. Ilicias moBHOro sapsay el I1HIUKaTop
roracHe.

[Ticns 3akiHYCHHs 3apsAKaHHA J0JIaTKOBOTO aKyMyJsTopa Ta BOYIOBAaHOTO aKyMynsaTopa
aHajli3aTopa CHEKTPY, BUMKHITL JKUBJICHHS [APOH-[ETEKTOpa KIaBIIIHUM BHMHKadeM. Takox
3aBK/IM BUMHUKAKTE el KIaBIIIHUI BUMHUKAY KOJU JAPOH-IETEKTOP HE BUKOPHCTOBYETHCS, OCKUIBKH
HaBiTh AKIIO aHAII3aTOp CIEKTPY BUMKHEHMH, 3aps]l JA0/IaTKOBOTO aKyMyJsATOPa BUTPAYAEThCs Ha
KHUBJICHHA JoaaTtkoBoro BY-mijcumosaua.
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6.8. Bubip pe:xkumy podoru

[Ticiist yBIMKHEHHsI aHajli3aTopa CIEKTPY, MOKHa o0pard HeOoOXiAHHIi Aiarna30H 4acToT Jis
nomyky rneBHux THmi BITJTA, BIANOBIAHO 10 3aBIaHHS.

CrerianbHa MPOIIMBKA aHai3aTopa CMEKTPY Mae Tak 3BaHi "mpeceTH" — mepeAHanalToOBaHi
Alana30Hu 4acToT 31 3pO3yMUTMMM Ha3BaMM MU 3pYYHOCTI BHUSBICHHS PaJlOCHTHANIB Bi PI3HHX
npuctpois (BITUJIA, pamioctanuiii, mobinsuux tenedonis, Wi-Fi npunanis, 3acodis PEB, mepex
MoOinpHUX omneparopiB GSM/3G/4G Tomo). [Ipecetn MoKyTh BKITIO4aTH B cebe Habip 3 AEKITbKOX
Jianas3oHiB yacToT, abo oAMH Jianma3oH uyacToT. KopucTyBau Moke CTBOPUTH JEKiNbKa BIIACHMX
MPECEeTiB 3 OJHUM [Ialla30HOM YacTOT, a TAKOXK MOXKE CTBOPUTH [EKUIbKa BJIACHUX IPECETIB 3
HabOpOM J1iana3oHiB 4acToT.

SAxmo OyB oOpaHuii mpeceT 3 HAOOPOM Aiana3oHiB — HATUCKAHHA Y BEPXHIH YacTHHI AUCTIIIES
Ha OJIMH 3 JIarMa3oHIB PO3TOpHE HOro Ha ycio WIHPUHY €KpaHy, MOBTOPHE HATHCKaHHS MOBEPHE 10
Oararo-/1ara3oHHOI0 Bi100OpaMeHHs.

Jns sussnenns BITJIA 3a gomomororo JpoH-AETEKTOopa, CJiJ CMOoYaTKy YBIMKHYTH Ipecer
"PI3HI BIJTA" Ta BuBuMTH 0OCTAHOBKY B YCIX YaCTOTHHX Jlana3oHax MoxiauBoi poboru BILIA, B
yCIX HarpsMKax Ta BUCOTaX, a TAKOXK 3 BEPTHUKAIBHOIO Ta TOPU30HTAILHOIO MOJISIPU3ALLICIO.

UYepes KijbKa CEKyHJ pOOOTH JIPOH-JIETEKTOpa, Ha CIHEKTporpami MoxkHa Oyiae nodayuTu
MOCTIiHI (CTallioHapHi) MEPelKoAn — e MOXKYTh OyTM CHUTHamM 0a30BHX CTaHIH MOOITBHMX
omeparopiB, Touku joctymy Wi-Fi, mocCTiiiHO mnpamioui peTpaHCIsTOpH, CaMO30yIKeHHS
oOsapnanHs toio. L[ mepemkoan Ta 4acTOTH 3aHOTOBYIOTHCS OINEPATOPOM 3aCO0IB BUSIBICHHS
BITJTA, 1106 y nofanbmiid poboTi iX irHOpYBaTH.

Jlnsa mBuakoro BusHaueHHs HanpsMky Ha BIUIA, HeoOXiqHO pi3ko MOBEpTaTH JPOH-AETEKTOp 3
HAIpaBJIEHOIO AHTEHOIO BJIIBO 200 BipaBo Ha 90 rpajiyciB Ta Bropy-BHU3 — OIEPATOP 3HAXOAUTH CEKTOP
3 HAWOUIBIIMM piBHEM CcHrHaTy, e 1 € npubnusnuii Hanmpsmok (nenenr) Ha BIUIA. ToynicTsb
BU3HAUEHHS HaNpAMKY 3 TOAI0HUM APOH-AETEKTOpOM ckiajaae npubdmisHo 60 rpaaycis. Ko € yac Ta
MOJKJIHBICTb — MOKHA YTOUHMTH HarpsaMok Ha BITJIA moBimeHO 006epTaroun JpOH-AETEKTOP y MEKax
BU3HAUEHOI'0 CEKTOPY Ta CHOCTEPIraloul He3HayHI 3MIHH IHTEHCUBHOCTI CUTHATY Ha CIIEKTPOrpami.
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6.9. EstemenTn BiloOpaskeHHst Ha Juciiel
Huxue HaBe/ieHl OCHOBHI €IEMEHTH Bi100pakeHHs Ha JUCILIe.

Maciurad Mapxkepu Citka Hassu Hasga PiBeHb [lIkana PlBHﬂ
rpagikiB  MAKCUMYMIB  4YacTOTH [larma3oHiB  mpecery TPUBOTH B Jenundenax

Ilikrorpama  Jlara Mapkepn Ilouarkoa Iloryxuuii  JliHis Jlinis CrnexTporpama
3apsyly ~ Tadac TaJHIT  YacToTa CHTHAI criektpy Makcumymy  ("Bomocman'")
aKyMmymaTopa Yacy  JianasoHy CHFHZUT%’ (1epBoHa)
(>xoBTa

[To3HaueHHs OCHOBHUX E€IEMEHTIB BITOOpakeHHs Ha nuciuiel (npouueka sepceii v3.0.0)

nmnn

Cipa 30Ha MaciTabyBadHs "+ YopHa 30Ha MacIITadyBaHHS KoedimieHT MacmTaOyBaHHs

DJI BIAA

189ms

S Al WA Fo
|'L u*JL["l |l' p ‘n\m;ﬁ“ﬁ i '-“-'ﬁuﬂ" : "% f Wi

U |'i’r A : '“.J W Jl_, ‘I“ ‘.

UEHTP 5.528GHz 3.0MHz, - . CHMYTA 36.806MHz
[To3nauenHs 304 MacTabyBaHHs Ha Jauciuiel (rpomuBka Bepceii Bij v3.1.0)
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KpiM no3HaueHnx Ha pHCYHKaxX €JIEMEHTIB B1100pa)KeHHs, Ha AMCILIET y JIIBIM 4aCTHHI TaKOXK
B1J100paKarOThC:

e "Curnan 40 dB" 3eeHUM KOJTBOPOM — YBIMKHEHA 3ByKoBa curHasizauis (40 dB — mopir).
"CUrHan BUMKH" pOKeBHM KOJTbOPOM — BUMKHEHA 3ByKOBa CUTHaI3allisl.
"Cxan:11I XXXms" mBuakicTe CkaHyBaHHS MOTOYHOTO MPECETY.
"MIIIT" 3eneHuM KOILOPOM — YBIMKHeHUH BOynoBanuii BU-niacumosay.
"ITiac: 20 dB" 3eneHUM KOJTLOPOM — PiBEHB ITIJCHIEHHA 30BHINIHBOoro BU-mijgcumosaya.
"SD" 3e1eHUM KOIBOPOM — BCTaBIECHA KapTa microSD (Ha CKpiHIIOTax He BifoOpakeHo).

6.10. Pynkmisa macmTabyBaHHSA

[Tounnaroun 3 mnpommeku Bepcii v3.1.0, B amamizatopi cnekTpy 3'sBunacs (QyHKIis
MacirabyBaHHs, sSKa "po3Tarye” MeBHy NUIAHKY CIIEKTPY H CIIEKTpOrpamu, Ta JA03BOJISE Y JAETAAX
PO3AMBUTHCS HEOOX1IHUN CUTHAM JJI IOro BUBYECHHS Ta iAeHTH]IKAIIIT.

Y 3aeKHOCTI BiJ INMPHHHA CMYTH 0OpaHoro Aiana3oHy (mpeceTy), MaKCHMalbHUH KoeilieHT
maciitabyBaHHs Moxke Oyt pizHuil. Koedimient macmrabyBaHHsS MOkKe MaT 3HadeHHsA XS5, x20,
x100, x500, x2000, x10000. Koediuient maciurabyBanHs BioOpa)acTbCsi Y BEPXHLOMY MPABOMY
KyTi JIUCIUICIO KOBTHUM KOJHOPOM Ui mpolmuBkd Bepcii v3.1.0, abo y BepXHbOMY JIBOMY KYTI
JIUCIIICTO 3€JIEHUM KOJIbOPOM I MTPOIIMBKH Bepcii v3.2.0.

J |
g___! Bu MoxeTe BiIbHO KOMOIHYBaTH py4yHe Ta aBTOMaTH4HEe MaciuTaOyBaHHS.

6.10.1. Cnocio 1 — pyune macmradyBaHHs

st 30inbineHHst MacurradyBaHHs JUISSHKM 3 CHIHAJOM, [0 Bac IIKaBUTh, TOPKHITHCS
CTIlyCOM TIO CIUIECKY CHUTHAlly y MeXkax cipoi 30HM aucriero. s 3MeHIIeHHs MaclTa0yBaHHS,
TOPKHITBCS CTUTYCOM HaJ CTUIECKOM CHTHAITY Y MeKaX YOPHOI 30HHU JIUCILICHO.

Pexomenayemo crioyarky po3ropHyTH HOTpiOHMI Jiana3oH Ha YCIO HIMPUHY €KpaHy,
HATHCHYBIIM Ha Jiana3oHi Yy BEPXHIH YacTHHI JUCIUIes — IIe JI03BOJMTL OLIbII TOYHO [MOMNACTH
CTUIyCOM TIO CIUIECKY CUTHAJY.

J1nst IBUAKOTO BUXOY 3 peKUMY MaciiTaOyBaHHA, BUOEPITh Oyab-sIKHil MPeceT y MEHIO.

[Ticnst BUMKHEHHS Ta BBIMKHEHHS JKMBJEHHS aHalli3aTopa CHEKTpPy, 0OpaHe MaciiTadyBaHHs
He 30epiraerbes.

[Tpukiiaa py4yHoro macurtadyBaHHs CUTHalY 3 IEHTPalibHO YacToToro 915 MI'n

Y naHoMy HpUKIajai CMOYaTKy pO3ropTaeMo MOTPiOHMI Jiama3oH Ha yCIO INMPUHY CKpaHy,
notiM Macmtabyemo cruieck curnany. Curnan skui cnocrepiraemo — 1e ITITPY curnan kepyBanus
FPV nponom, crawjgapr ELRS, nenrpaibna wacrora 915 MI'u, emyra npubnuszno 26 Ml (Bia
902 MI't no 928 MI'n). CnipaBa BiJi IIbOTO CHTHATy — cMyTa pobotu 6a3zoBoi craniii GSM.

[Tpuxnan pyuHoro mMacitabyBaHHsA CUTHAIY 3 LIEHTPaJIbHOI 9acToTo 866 MI'
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[Ipuxnaz pyuHoro macmtabyBaHHs cUrHany B fianaszosi 5.8 I'T

6.10.2. Cnocid 2 — aproMaTHyHe MACIITA0OYBAHHS HAHCUIBHIIIOr0 CUTHAJY

VY Oynb-sIKKii yac, BIIKPHIATE TOJIOBHE MEHIO, Ta Y HAJIAIITYBAHHAX €KpaHy KIALHITE 1O PSJIKY
"+ 30inpMTH" Ui 30UTBIIEHHS MaciuTaly Aas HalCHIbHIIIOrO curHamy. HalicunbHimmii curHan
obupaeTbcs 3 yCiX Jiana3oHiB, 10 BijoOpaxarorhess Ha aucniel. HalicunpHimmi curaan
OMUHUTBCS [0 CEPEAMHI TUCTIICHO.

Bu moxere Kiibka pa3iB 301bIyBaTH ab0 3MEHIIyBaTH MacuITad yepes 3rajgaHe MeHIo.

=40dBm
917:711M

CHMYTA 15.806MHz

BinoOpaxkenHns koedimieHTy MacTabyBaHHs U MPOIIKMBKH Bepcii v3.2.0.
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6.11. ITomyk yacroTu

[Tig gac 3BuyaiiHOT poOOTH (KOJIM MEHIO He B100OpaXkaeThes), HATHCKAHHAM KOJIIATKA BIIIBO
abo BMpaBO, MOXKIUBO pyxatu Mapkep Nel mo cnexkTpy Ta Ji3HAaBaTHCsS TOYHY 4YacTOTY TNEBHOTO
crutecky. Mo)kHa KOpPOTKO HATHMCKaTH KOJIIIATKO, MO0 MepeMillyBaTH MapKep Ha HEBEIHUKY
BiicTaHb, 400 MOKHA 3aTHCHYTH KOJIINATKO, 1100 Mapkep IIBHUAKO pyxaBcs mo crektpy. [lig uac
MepeMillieHHs: MapKepa, BiI0OpaKeHHsl CIIEKTPY 3aBMUPAE, Ta BiJHOBIIIOETHCS aBTOMATHYHO Yepes3
OIHY CeKYHIY TIC/s BiAMYCKAHHs KOMIIATKa.

3BEpHIThL yBary — sIKIO Y Bac Y HaJAIITYBAHHAX BUMKHEHI MapKepH, TO KOPOTKE HATUCKAHHS
KoJiliaTka BIpaBo Oyae BUOUpaTH BifoOpa)kKeHHS OKpeMHX 4YacTOTHHX Jiara3oHiB y IpeceTi 3
HabOpOM 13 JEKINBKOX Iiana3oHiB 4acTOT (3/7iBa-HaMparo), a KOPOTKe HATUCKAHHS KOJIIIaTKa BITiBO
MOBEPHE B110OpaKeHHs yCiX JlaNa30oHiB HaCTOT OTOYHOTO MPECETY.

6.12. ExpanHe MeHIO
JLs BIAKPUTTS MEHIO HATHUCHITH Ha CIIEKTporpamy abo Ha KOMIIaTKo.

@® PI3HI bNAA

O FPV bNAA

O NAHLET OPAAH 3AN
O DJI bNAA

il © BHSHAYHTH >

T O BH3HAYHTH >
§ O BUSHAYMTH »
S - L e S ) BU3HAYUTH >
| . ¥ UE >

HANAWTYBAHHA >

5.24UGHz 5.341GHz

l'omoBHE MEHIO

JLnst HaBiramii 1o MeHI0 BUKOPHCTOBYHTE CTLTYC, TOPKAKOYHUCH IMOTPIOHUX MYHKTIB MEHIO0, 200
KONIIIATKO — BIAXHJIAHTE HOro BIPaBO-BIIBO A TMEpPeMIlICHHS BHAUICHHA IYHKTY MEHIO
BIIMOBIZIHO BHU3 -Bropy Ta HATHCKAWTE HA KOJMIIATKO /Ul BHOOPY BHAIJICHOTO MyHKTY.

OOpanuii npecer MO3HAYAETHCS MIKTOIPAMOI0 3 YOPHUM KOJIOM.

Jliis nepexojty 1o cropinkam MeHro BukopuctoByiite nocuianns "IIE 2" ra "€ HA3AL".

[TyHKTH MEHIO 31 CTpijKoto "=>" BEyTh JI0 MiJIMEHIO.

Jlnsa 3aKpUTTS MCHIO, HATUCHITH HA JINCIUICH 1032 MeKaMH MCHIO ab0 BiIXMJISHTE KOJIIIATKO
BJIIBO MOKU MEHIO He 3HUKHE. [loumnaroun 3 npommBku 3.1.0, MEHIO 3aKpMBAETHCS aBTOMATUYHO
gyepe3 15 cekyH/| SIKIO HE BUKOHYBATH JKOAHMUX i B MeHto. [licisi 3aKpuTTs MEHIO, YacTHHA
crieKTporpaMu Oy/e BiACyTHS Ha Miclli Je Oyno BigoOpakeHe MEHIO — 11e HOpMallbHe SBHUIIIE.
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6.13. PoGora 1poH-1eTeKTOPa 3 BHHOCHOK AHTEHOI)

V pasi 3arpo3u KUTTIO Ta HEMOKIIMBOCTI TIPOBE/ICHHS TTOCTIHHOTO MOHITOPUHTY 3 HaIlpaBJICHOO
aHTeHo, oneparop 3aco0iB BusBicHHA BIIJIA moxe, 3Haxomsunck B ykputTi a0 B TPAHCIOPTHOMY
3ac001, NIAKITIOYHTH A0 JAPOH-IETEKTOpa BUHOCHY IUTHPOBY aHTEHY Ta BCTAHOBHUTH i Ha30BHI. {11 iboro
BUKOPHUCTOBYEThCSI aBTOMOOLTEHA BCEIANa30HHA [ITHPOBA aHTeHa 3 KaberneM Ta MarHiTHOK OCHOBOIO.
AunTeHy NOTPIOHO NIAKIIOYATH A0 BXoay 30BHIMHbOro BY-migcwmoBaya. Taky aHreHy OaxkaHo
BCTAHOBJIFOBATH HA IUIACKY METAIEBY OCHOBY — [UIsl L[bOTO Mijliii/ie 1aX aBTIBKH, METAIEBUN LIMHK BiJ
MaTpoHiB, MeTalieBUil KopoO (KopoOka) BiJl aMmyHIli, abo OyIb-AKMii TUIACKMHA MeTaseBHH (3asTi3Hui)
npeaMer. AHTeHa TOBHHHA OyTH BCTAHOBJIEHA BEPTHKAIBHO Ta MO LEHTPY METaleBOi OCHOBH, alie
TOJIOBHE — MAKCUMAJIbHO BHCOKO (HACKLIBKM BHCTauHTh Kabemto). MoyKHa MpOCTO MPUMOTATH aHTeHY
CKOTYEM [0 TaJWI{, BCTPOMJIEHOI Y 3eMimo. TakuM YHHOM MOXKHA OpraHi3yBartd Oe3nedHuii
CTaIllOHApHUI LUI0Z000BHIA TYHKT MOHITOpUHTY. [IpM MiAKIIOYEHHI JpOH-ZIeTeKTopa 10 Onmoky
AKUBJIEHHA abo moBepbaHKy, yac ioro pobotn Moke OyTH HeoOMexeHMM. [l 3pydHOCTI BUABICHHS
curnadis Bix BIUIA, y ApoH-A€TEKTOpi MOYKHA YBIMKHYTH 3BYKOBY Ta CBITJIOBY CHTHATI3ALiO.

[TixkT09eHHS] BAHOCHOT aHTEHH J0 APOH-ACTEKTOpa

&.MaKCHMaﬂbHO aKypaTHO MIAKIOYaiTe Ta BIAKIIOUAHTE po3'eMH 10 ApPOH-AeTeKTOopa!
AHTEHHI po3'€MU HE pO3paxoBaHI HA MPUKJIAJAHHS BEJIHUKUX 3YCUJIb Ta NOTPeOylOTh PIBHOTIO Ta
UIABHOT'O HAKPY4YBaHHS.

'3BepHITL yBary, 10 HEHANMpPABJICHI BCEAIANA30HHI LITHPOBI AHTEHM MAKOTh MEHIIY
YYTJIUBICTh HDK HANpaBICHI aHTEHH, TOMY MOTPIOHO BPAXOBYBATH, 1110 BifcTaHb BusiBjieHHs BIIJIA i3
TaKMMH aHTEHaMH BLIYYTHO CKOPOYYEThCS — HAMIPUKIIAL, KBaapokonTepu DJI MOXIMBO 3aCiKTH JTHILE 3
Bijicrani 1000+1500 meTpiB, y TOH 4yac sK i3 HANPABICHOI AHTEHOK TaKa BIJCTaHb CTAHOBHTH 10 5000
MeTpiB. PekoMeHIyeMO 3aMIHUTH KOMIIEKTHHI Kabenb Ha kadens RG223 nmoTpiOHOT TOBKHHH.

it Lq‘lulqiilh\l“,'ﬂnﬂ Iﬂ‘hd? \ .

AHTEHa Ha axy aBTiBKH

s START 2.190GHz  S1.0MHz/
POGOTa I[pOH-,HCTCKTOpa 3 BHHOCHOK) aHTCHOR)
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6.14. 3BykoBa Ta cBiT/I0Ba cHrHAJi3auis

AHanizatop crnekTpy Mae (PyHKIiO0 3BYKOBOi Ta CBITJIIOBOI CHTHaji3anii MOABM CHIBHOTO
CUTHAITy, IKMI TIEpeBUIIYy€ 3aaHMil ToporoBuil piseHs. KpiM TOro, Ha AHCIUIeT Ha3Ba [iana3oHy, B
SKOMY 3'IBUBCSI CUTHAJI, 1[0 TIEPEBHILY€E TOPOTOBHIA PiBEHB, CTAE POKEBOTO KONBOPY. SKIIO CHUTHAI
HE MepeBHILY€ TOPOrOBUii PiBeHb — HA3Ba Jialla30Hy Bi100pakKa€ThCs CHHIM KOJTbOPOM.

3HaueHHs OPOTOBOTO PIBHSA (CHHS rOPU3OHTAIbHA JIIHIA HA AUCILIET) 3a1a€ThCs B 3aJI€KHOCTI
B/l YMOB eKcILTyaraLii — myHKT MeHio "Hanamtyanns>PiBeHs Tpusoru".

Bu MokeTe He3aneKHO BMUKATH Ta BUMUKATH 3BYKOBY Ta CBITJIOBY CHTHAII3aILIFo.

6.14.1. 3ByxoBa curnaJjisauis

3ByKOBa CHTHalIi3allis BMUKAEThCS TIPH TOSABI CHTHAMIB, 110 IEPEBULILYIOTH 3aJaHUH TTOPOTOBHH
piBeHb. Bukopucropyiite BOymoanuii Oinep (momeni DD-TUILS, DD-TUISM) abo miakIro4iTh
30BHIIIHIK OIOK cHTHAmi3alliil, ab0 akKTUBHY aKyCTHYHY CHCTeMy, ab0 akTHBHI HaBYLIHUKH 10 THi3a
ay/1io BUXoy 3,5 MM — SIKILIO CHT'HAJl NePEeBUILUTD 3a/JaHuii TOPOroBUil piBeHb, Oy/ie 3ByYaTu 3ymep.
Jlis poboru hyHKIT 3ByKOBHX CHOBILIEHB, YBIMKHITL Y HAJAMITYBAHHAX OMI0 "3BYKOBUH cUrHan"
Ta BUOEPITh HEOOX1THMI PIBEHBb TYYHOCTI a TAKOK KOM(OPTHUI TOH (HacToTy) 3ymMepa.

gJ Ton 3ymepa Oyie aBTOMaru4HO CTYMIHYATO MiJABUIILYBATHCSA, SAKIO PIBEHb CUTHAIY OCAT
[I0POrOBOTO PiBHS Ta MPOIOBKYE 3pOCTATH.

[TiakmoueHHs: aKTUBHUX HABYIIHUKIB

\ IToBepOank abo
OJIOK JKUBJICHHS

JKupnenns
aKyCTHYHOI
CUCTEMU

[TiakTroueHHs aKTHBHOT aKyCTHYHOT CUCTEMH 3 JKuBIeHHAM Big USB
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6.14.2. CeiTj10Ba curuaJjizauis

CBIT/IOBA CUTHAJII3allis MPAIOE 33 PaXyHOK aBTOMAaTHYHOIO 30UIbINEHHS SCKPABOCTI JAHCILIEs
NIPH TI0SIBI CUTHAIIB, 1110 EPEBUIIYIOTh TTOPOTOBHIi PIBEHb.

s yBIMKHEHHA AaHoi (PyHKIIT BUKOHAHTE HAaCTYMHI HaJlallTyBaHHS:

1. Bubepith y HanawtyBaHHsaX "Expan" notpiOHy sickpaBicTh AucCIUIes, Olnbiry 3a "2%".

3a3BHUyall BCTAHOB/IIOIOTH TaKl 3HAYEHHS ACKPABOCTI JAUCILIES:
e Vaensb 100%.
e V cyrinkax 25%.
e VHoui 6%.
2. VYBiMkHITE y HanamTyBaHHsAX "Expan" ¢Qynkuiro "ABTOMaruyHe 3aTeMHEHHS"
(aBTOMAaTMYHE 3MEHLIEHHS SCKPABOCTI JMCIUIES) Ta BKaXITh IHTEPBajl 4Yacy y CEKyHJax,
TICJIs 3aKIHYCHHS SIKOT0, ACKpPaBICTh AUCIUISs CTaHe MiHIMaNbHOIO (3HaYeHHS "2%").

[Ipy BiACYTHOCTI CHTHaiB, IO TMEPEBUUIYIOTh 3a/laHHil MOPOTOBUH PIBEHB, SICKPaBICTh
aucmuies Oyae MiHiManbHa (2%). Ilpu mosiBi cursanis, 10 MEPEBHUILYIOTH 3aJaHUH MOPOrOBHi
piBEHb, SICKPABICTh JUCILIES aBTOMATUYHO 30UIBIINTHCS /10 33AaHOI0 3HAYCHHSI, THM CaMHM Jai04u
3pO3YMITH TPO MOSIBY CHIILHOTO curHaiy. ITiciis 3HMKHEHHs CHIIBHOTO CHTHAY, Yepe3 3aJlaHuii
IHTepBaJ yacy, AICKpaBiCTh JHCIIICS 3HOB CTaHe MiHIMaIbHOIO (2%).

Uum BuIa sckpaBicTh auciuiess Oyna 3afaHa y HaJalITyBaHHAX — TUM BIIUYTHIMMH Oyne
edekT CBITIIOBOI CHUIHAII3ALL].
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Menro "Expan" — HasamTyBaHHA CBITJIOBOI CUTHAI3allil

Jns  BUMKHEHHS CBITJIOBOI curHamizauii, BuOepith "BumkHeno" mis napamerpa
"ABTOMaruyHe 3aTeMHEeHHs".
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Menro "Expan" — BUMKHEHHS CBITIIOBOI CHTHaI3allil
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6.14.3. HajiamryBanus BUHATKIB /181 curnadizauii ("cneniaabni" aianazonn)

[Tounnaroun 3 npommBKH Bepeii v3.2.0, B anamizaropi crektpy 3'aBuiiacid HoBa (QyHKIlA
BH3Ha4YeHHs "crenialbHuX" iana3oHiB, B AKUX BUMHUKAE€ThCsA CHIHAai3allisa, abo 3amaeThCsl 1HIIWH
TIOPOTOBHI1 piBEHb CHTHAI3ALlI].

Bumxaenns curnamizauii abo sarpyOnenHs (30inblleHHs) 11 MOpory y NMEBHUX [lama3oHax
JI03BOJINTh BUKJIKOYUTH 13 CHUTHAQTI3YyBaHHS CTaHIAPTHI [OTY)KHI JUKeperna pajioCHrHaliis,
HaNpUKIIa, CUTHAIM 0a30BUX CTaHIII OreparopiB CTUIBHUKOBOTO 3B'S3KY, SIK1 paHille pHU3BOIMIN
JI0 TIePIOAMIHUX HEMOTPIOHMX CIIpalfoBaHb CUTHaI3allii.

KpiM TOro, MokHa HaBIaK¥ 3pOOHTH I1E€BHI JIala30HUd 3 OUIBILIOK YYTAUBICTIO (HHKYUM
MIOPOTOBUM piBHEM CHTHaJi3allii), HapHKIaa, 0co0IMBO HeOS3MEeTHI CMYTH, Jie OyIb-IKHIH CHTHAI
o3HagarumMe nossy BITJIA.

Jlnga BuMKHeHHS curHamizamii B "cremiansHoMy" aiana3oHi, BCTaHOBITE 3HadeHHs "0" (Hynb)
uis mapameTpy "PiBenb TpuBoru". s 3ajaHHs CBOrO 3HAYEHHS [MOPOrOBOTO PIBHs CUrHAMI3aLil,
BCTaHOBITH 3HAYCHHS JUIA napameTpy "PiBeHs TpuBorn” y aenmbenax Big "1" mo "127".

\@ Jlianazonu, mno3HaueHi sfK "cremianbHi", BigoOpakalThbCAd Ha JUCIUIe] AK CMYTH
3aMoOBHEHI CIPUMH Kpamkamu. SIKIo 7S Takoro jiana3oHy BUMKHEHA CHTHai3allis, Ha JucIuiel B
MeKax LbOro Jiiarna3zoHy Oyae BIJACYTHS CUHs JIiHIS MOPOTOBOrO piBHS curHamizauii. Skmo Oys
3aJlaHUi CBiM MOPOrOBHN PiBEHB, BIAMIHHUN BiJ 3arajJbHOr0, y MekKax [bOro Jiana3oHy CHHS JIiHis
MOpOroBOTo piBHA Oy/e BigoOpa)keHa Ha 3ajaHiii mo3Haull y geundenax.

YV rabnuui npuBeneHuil nepeiik cmyr 4acror 0azoBux cranuid (bBC) oneparopis
CTUILHUKOBOTO 3B’s3KYy YKpaiHu, JUIs SIKUX MOYKHAa BUMKHYTH CUrHajizaiito. Ha cnekrporpami Bu
Oynere OaunTH cMyrH dacToT came mepenaBadiB BC — OCKiJIbKM MepeaaBadi MalTh BHCOKY
MOTYKHICTh Ta MHPAIIOKTh TNOCTIHHO, a B cmyrax npuiimadis bC OyayTe cnabki HeperyispHi
CUTHAJIM B1J] MOOIJILHUX TEPMIHAIIIB.

3piprecs 3 TaOMUICIO, 3HAMIITE CMYT'H YacTOT, sIKi BAKOPHCTOBYIOTHCSL Y BalllOMy PerioHi, Ta
nonaiiTe ix y mepesik "cnemianbHuX" qianma3oHiB.

[Tpuiimau BC, | Ilepenasay BC | Ilpuiimau BC | Tlepepasau bC | Ilpuitmau BC | Ilepenasay BC | Tun
MI'n MTI'n MTI'n MI'n MI'n MI'n Mepei
Cranpapr ITpAT "Kuigcrap" TOB "Jaiidcenn" [TpAT "B® Vipaina"
GSM-900 884.4 - 886.2 9294 -931,2 8952 - 899.8 940,2 - 944.8 900,2 - 906,8 9452 - 951.8 2G
888.6 - 889.8 933,6 - 9348 907.2 - 907.6 052.2-952,6
890.0 - 894.8 935,0 - 939.8
908,0-910,2 953.0 - 955.2
DCS-1800 1725,2-1749,8 | 1820,2 - 18448 | 1710,2-1724,8 | 1805,2 - 1819,8 | 1750,2- 17698 | 18452 - 18648 | 2G
1770,2-1779.8 | 1865.2 - 1874.8 1780,2 - 1784.8 | 18752 - 1879.8
LTE-900 890.0 - 895.0 935,0 - 940,0 895,0-900,0 | 940,0-945,0 900,0 - 9050 945.0 - 9500 4G
LTE-1800 1730,0 - 1750,0 | 1825,0 - 1845.0 | 1710,0 - 1725,0 | 1805.0 - 1820,0 | 1750,0 - 1770,0 | 1845,0 - 1865,0 | 4G
LTE-1800TH | 1725,2-1749,8 | 1820,2 - 1844,8 | 1710,2-1717,6 | 1805,2 - 1812,6 | 1750,2 - 1769.,8 | 1845,2 - 1864.8 | 4G
1770,2 - 1779,8 | 1865,2 - 1874,8 | 1710,0 - 1725,0 | 1805,0 - 1820,0 | 1780,2 - 1784,8 | 1875.2 - 1879,8

Omneparop

1730,0 - 1750,0 | 1825,0 - 1845.0 1750,0 - 1770,0 | 1845,0 - 1865,0
LTE-2600 2520,0 - 2535,0 | 2640,0 - 2655,0 | 2535.0 - 2545,0 | 2655,0 - 2665,0 | 2510,0 - 25200 | 2630,0 - 2640,0 | 4G
UMTS-WCDMA| 19674 21574 19228 21128 19524 21424 3G
1972.4 21624 1927.6 2117.6 1957 4 21474 3G
1912 2167,2 19324 21224 19624 21524 3G

\@ Y npommwmBii v3.2.0 ke JomaHi Jekiabka "cnierianbHuX" Jiana3oHiB 31 CMyraMM 4acToT
0a30BHX CTaHLIIN, AKI HAHOLIBII PO3MOBCIOKEH] Ha TEPUTOPIT YKpaiHu:
1. 925,0-960,0 MI'u
2. 1805,0 - 1880,0 MI'n
3. 2110,0 - 2170,0 MI'g
4, 2620,0 - 2690,0 MI'tg
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7. Noparok 2. Ipukinaau madioniB cnekTpis BUNpoMinioBanus curnajis geskux BIIJIA
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BIUJTA "Enepon" — Tenemerpis, KepyBaHHs BITJIA "Enepon" — Bieo

(mianaszon 915+920 MI'u, cmyra 5 MI'n) (mianazon 1213+1215 MI'y, emyra 2 MI'n)

BITJITA "Suprcam" EHHA | Supercam iHII01 MOﬂHd)lKaun
(miamazon 1004+1009 MI'u, 10 cmyr mo 150 xI'x) (miamazon 1124+1132 MI', 2 cmyrn)

[Bepmukanvua norapusayis]
BITJIA "Supercam" — Bigeomnink (miamazon 1,2+1,3 I'T')
3BEpHITH yBary, 1o curaai iboro bITJIA HOpManbHO AETEKTY€EThCS Y TOPU3OHTATBHIN MOIApU3aIii!

[Topusonmanvna noaapusayis]

(momarkoBO JUBITHCA Bijieo https:// www.youtube.com/shorts/dJ-UGShP7ew)
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8. Moaarok 3. IIpukiaanu madioniB cnekrpis BunpominoBanus curuajiis PEb
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