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AnHotauusa. B pa6ore mpencraBieHbl TeXHUUECKHE DEIIEHUS MO MOCTPOEHUI0 KOMILJIEKTOB [Jisl MOBBIIEHHS TaKTHKO-
TEeXHUUYECKMX XapaKTEPUCTHK aHTeHHO-MpHeMHbIX KommiekcoB CBU-muamasona Ha 6ase aHTeHHbIX ycTaHOBOK THA.
[IpoBenen aHanu3 TeXHUUECKHUX TPeGOBAHHWH K MOJEPHU3UPOBAHHBIM aHTEHHO-TNPUEMHBIM KOMIIJIEKCAM, CYLIECTBYIOIIHX

TEeXHHYECKHUX PEeLIeHHH M0 MOCTPOEHHIO aHTEHHO-TIPUEMHBIX KOMIIEKCOoB. [IpensokeHHble TeXHUUECKHE PelIeHHUs MpoBe-
pEeHBI Ha IIeCTH 00pasliaxX aHTEHHO-TPHEMHBIX KOMIJIEKCOB Ha 0ase aHTEeHHBIX ycTaHoBOK THA.
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Abstract. Scheme of modernization kit construction allows to make serial deliveries of kits for rigging ups and
improvement of tactical-technical characteristics of ARC models, based on TTA antennas set. Propositioned technical
solutions were tested on 6 samples of ARC, based on TTA. Positive results of tests confirmed correct choice of technical
solutions in modernization kits constructing.
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Ha repputopun Poccuiickoit @enepauuu Kcmy-
aTUPYIOTCS aHTEHHO-NIPHEMHble KOMILJIEeKCh Ha 0ase
aHTeHHbIX ycTaHOBOK THA, BBemeHHble B 3KCIJyaTa-
uuio B 90-x rr. mpoluioro Beka. MeTaoKOHCTPYKLUN
OINOPHO-NIOBOPOTHBIX YCTPOHCTB U 3€pPKaJjbHBIX CUCTEM
KOMIIJIEKCOB HaXOASTCS B YOBJETBOPUTENBHOM COCTO-
SIHWH, a aHTeHHO-(HAepHble TPAKThl, CUCTEMbl HaBe-
IeHHs] U TPaKThl TPAHCJSLMHU CHUIHAJOB BblpaboTanu
CBOH pecypc, MOpPaJbHO YCTapesau U He MO3BOJSIOT Bbl-
MOJIHATb BeCb KOMILJIEKC BO3JiaraeMblX Ha HHUX 3anad.
CJ/I0KHOU TeXHUUECKOW 3afayell B 3TOM CJydae siBJs-
eTcsl CO3[laHue yHHMBepCaJbHbIX KOMILJIEKTOB, obecIe-
YUBAIOLIUX MOBBILIEHHE TAKTHKO-TEXHHUYECKHX H JKC-
NJ1yaTallUOHHBIX XapaKTepUCTHK KPYMHOANepTypHBIX
aHTeHHO-TIpueMHBIX KoMmriekcoB (AIIK), tak kak aH-
TeHHble ycTaHOBKH TWna THA uMelT CBOM HMHIWBH-
IyasnbHble 0COOEHHOCTH.

[lenp pa6oTbl — TmoOBbIIEHHE 3(PPEKTUBHOCTH
srcrryatupyeMmbix ATTK Ha 6a3e aHTEeHHBIX yCTAaHOBOK
THA, nocturaemoe perieHHeM CJeIYIOLMX 3a1au:

— pa3paboTKOH CTPYKTYpPbl KOMILJIEKTOB, obecre-
yuBaoux noseiiieHne TTX aHTEeHHO-TIPUEMHBIX KOM-
[JIEKCOB Ha OCHOBAaHMH aHaJ/u3a U 000O0ILIeHHs Tpe-
60BaHUH, TPEABSB/SEMbBIX K COBPEMEHHBIM aHTEHHO-
IIPUEMHBIM KOMILJIEKCaM;

— TIPOBEPKOH W HCIIOJIb30BAHWEM MPeJI0KEHHBIX
perieHud Ha mectd obpasiax AllK;

— MOATOTOBKOH K CEPUHHBIM MOCTAaBKAM KOMIIJIEK-
TOB MOJIEPHU3ALHUH.

Ananus coBpeMeHHbIX TpeGOBaHHH K Mapamer-
paM aHTeHH MJIsl 3eMHBbIX CTAHUMH CHYTHHKOBOH CBS-
31 C yUeTOM HALMOHAJbHBIX U MeXKAYHaPOAHBIX HOPM
M peKoMeHAallMi Ha mnapameTpbl aHTeHH [, 2,3, 4],
a TaKKe OIBITA 3IKCIJyaTalUW aHTEHH MJi 3eMHBIX
CTAaHUWH CIYyTHUKOBOW CBSI3U MPUBOIUT K HEOOXOMH-
MocTH Ha MopepHusupoBaHHbIX AIIK Ha Gase aHTeH-
HbIX ycTaHoBoK THA oGecreunts:

— IPOCTPaHCTBEHHO-YACTOTHBIA MOUCK, OOHAapy-
JKEeHUe, CJleKeHWe U OJHOBPEMEHHBIH [pHeM H3-
JIyYeHUH TeocTalHOHApHBIX HCKYCCTBEHHBIX CIyTHU-
KoB 3emMaMu B 30He paanoBugumoctu B L-, C-; X-,
n Ku-auanasonax 4acror;

— TMPOCTPaHCTBEHHO-YACTOTHBIH MOUCK, OOHAapy-
JKeHUe, cjeXKeHHe W OIHOBpPEMeHHBIH NpueM H3Jyde-
HUH HMCKYCCTBEHHBIX CIMYTHUKOB 3eMJH Ha HU3KHUX,
CPeIHHUX U BBICOKOAJMUNTHYeCKUX opbutax B VHF-,
UHF-, L-, S- u X-1xanasoHax 4acTorT;

— TIOJIIPU3ALMOHHYIO CeJIeKIIUI0 MPUHSTBIX CHUT-
HaJIOB C OPTOrOHAJBHBIMA KPYTOBBIMH M JIMHEHHBIMU
NoJIsIpU3alUsIMU C pa3Bsi3koi He MeHee 27 nb;

— omnepaTHBHOE YTpaBJeHHe COCTABHBIMH YacTs-
MU H3JeJUs C BO3MOXHOCTBIO JAWCTAHLIMOHHOH IHar-
HOCTHKM HUX TE€XHHUECKOTrO COCTOSIHHUS;

— ycuJeHHe, KOMMYTALUHMIO U TPAHC/ASLHUIO IPUHS-
TBIX CHT'HAJIOB Ha paccrosiHue 10 600 M.

Jnst popMuUpOBaHHUS CTPYKTYpPbl KOMIIJIEKTOB MO-
JIepHU3aLMH TPOBENEHO TeXHHYeCKoe OCBHJeTe/b-
CTBOBaHHe IIECTH AaHTEHHO-NPHEMHBIX KOMIJIEK-
coB: THA-400, THA-210, THA-1101O0, THA-110II,
THA-97, THA-97YTI.

PesybTaThl TEXHHYECKOTO OCBHIETEIbCTBOBAHHUS
NoKasaJu:

— COCTOSIHME OIOPHO-TIOBOPOTHOTO YCTPOHCTBA
U 3epKa/jbHOH CHCTEeMbl BCeX aHTEHH SIBJSETCS YI0-
BJIETBOPUTEJ/bHBIM;

— aHTeHHO-TIpUeMHble KOMIIJIEKCH OCHAIleHbl KaK
OIHO3epKaJbHBIMH, TaK U IBYX3€pKa/JbHBIMHU CHCTEMA-
MU 0OJIy4eHHs, BBIOJHEHHBIMH MO cxemaM ['peropu
u Kaccerpena [5];

— CHCTeMbl HaBeleHHs HAXOHSATCsS B HeyIOoBJie-
TBOPHUTEJILHOM COCTOSIHHH, He 06eCreyrBaioT PeXKHUMb
paboThl B COOTBETCTBHH C TEXHHYECKHUMH YCJIOBHSMH
U3IeJanH;

— aHTeHHO-(pHUIepHble YCTPOHCTBAa BbIpabOTAIH
CBOH pecypc, MOpajibHO ycTapesad M He obecreyuBa-
10T TpeGyeMOro /151 BEIIOJHEHHS TOCTABNEHHBIX 3a1a4
COBMelIleHHs IHaNa30HOB YacToT;

— IJIMHBI KabeJbHBIX Tpacc cocTaBsioT oT 50 1o
300 w;

— kommyiektol 3UIT uspacxomnoBaHsbi;

- xommyiektel KMII ycrapenn u Haxomsites
B HEYIOBJIETBOPHUTENBHOM COCTOSIHUH.

Takum o6pasom, [AJs pacIIUPeHUs TaKTHKO-
TeXHUYECKUX M 3KCIJyaTalHUOHHBIX XapaKTepUCTHK
aHTEHHO-PUEMHBIX KOMIIJIEKCOB Ha 0ase aHTEHHBIX
ycraHoBoK THA ¢ y4eToM BHIIIEH3/I0KEHHOTO HEO00-
XOIUMO:

— ocHactuth AIIK aHTeHHO-TpHeMHBIMH TpaKTa-
MM M KOMIIJIEKTaMH MaJIOIIYMSIINX Npeodpa3oBaTesel
CUTHAJIOB;

— ocHactuTh AIIK HOBBIMH cucTeMaMH HaBefe-
HUS;

— ocHactuth AIIK cucremoii ynpaBieHHs: H KOH-
TpoJisi (AMArHOCTHKH);
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Kommiext
monepHusauuu AITK
CBU-mmnanasona

Cucrema Kommmext Kommrext 3UII
MHOTOIHATIa30HHAS npeobpasoBaTesnen <—| CucTema HaBeleHUS OILUHO . —
obJyyaroiias MaJIOLIyMSILIUX HHOTHDIH
O6nyuaresib YcrpoiictBo Cucrema yrnpaBJjeHuUs
C/X/Ku Jeruapaluu ¥ KOHTpOJISI Kommnexr KAIT
YerpoicTBo
yCHJIEHHS,
ATTY-1 ATlY-2/8 ~ KOMMYTaLu
U TPaHCJSLHU
KommniekT mopaboTku
ATIY-1.5 ATIY-4/7/11/12 — sop
3epKajbHOH CUCTEMBI

PucyHok. CTpyKTypHasi cxeMa yHHBepcaJbHBIX KOMIIeKTOB MoaepHusanuu AIIK Ha 6aze aHTeHHBbIX ycTaHoBOoK THA

- ocHactuth AIIK TpakTamu TpaHCasiuuu CHr-
HaJOB W TOJHOLOCTYMHBIM KOMMYTAaTOPOM CHTHAJIOB,
00eCcrneyrBaOIIMMHU YCHIeHHEe, KOMMYTAlUI0 U TpaHC-
JIILMIO CUTHAJIOB Ha pacctosinue 1o 600 wm;

— ocnactutb AIIK kommuaexkramu 3UIT u KUIT;

— nopabortath 3epkajbHble cuctembl AITK mo
IBYyX3€pKa/bHbIX CXeM.

Ha ocHoBaHMM BBILIEU3I0KEHHOTO MOXKET OBITh
copmMHpoBaHa CTPYKTYpa KOMIJIEKTOB MOJIEPHU3ALUN
ATIK na 6ase anteHHbIX yctaHoBok THA. Crpykrypa
YHHBEPCAJBHOTO KOMIJIEKTa MOJEPHHU3AIMH TIPeCTaB-
JIeHa Ha PUCYHKe.

Janee 6ynyT pacCMOTpeHBI KJIIOUEBbIE pellleHHs
M0 MOCTPOEHHIO COCTABHBIX UYaCTeH KOMIJIEKTOB MO-
JlepHU3ALHH.

Jns ONTUMaJsbHOTO OCHAILIEHUS] AaHTEHHO-TIPHUeM-
HBIX KOMIIJIEKCOB MPUEMHBIMH TpakTaMu [6] Oblin pas-

paboTaHbl
POMCTB:

— AIIY-1 (auanasonsr VHF/UHF);

- AIlY-2/8 (mmnanasounsr L/S/X);

— AIIY-1.5 (nuanason L);

- AIlY-4/7/11/12 (nuanasoun C/X/Ku).
ATIY-1 peannsoBaH Ha 0ase 4YeThpex AByXKa-

HaJ/IbHBIX JIOTONEePUOIMUECKUX H3JydaTesel, ycTaHaB-
JINBaeMbIX Ha TBHIJILHOW CTOPOHE KOHTppedJeKTopa.

4yeTbipe THIla AaHTEHHO-NPpHUEeMHbBIX YCT-

ATIY-2/8 obecneunBaeT GpopMHpOBaHHE CyMMap-
HO-Pa3HOCTHBIX AMArpaMm MJsi obecreueHUsi peKuMa
aBTOCOMPOBOXK/EHHs, MPH 3TOM B L- ¥ S-nuanasoHax
(opMHpOBaHHe AHATPAMM MPOU3BOAUTCS C HCIOJb-
30BaHMEM YeThbpeX [BYXKaHAJbHbIX JIOrONepuogrye-
CKHX H3J/1yuaTesied, pacroJ/ioKeHHbIX BOKPYT 00J/yda-
Tesasi X-AManazoHa, a B X-[IHana3oHe MPOUCXOIUT
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(opMHpOBaHHe CyMMapHO-Pa3HOCTHOH AUarpaMmbl Ha
mone TE2I.

AITY-1.5 peanu3oBaH B COOTBETCTBHH C MaTeH-
TOM Ha MOJIe3HYI0 MOfeJb [7] (hopMUpPOBaHHEM MOTIOJ-
HUTEJbHOIO KaHasa MyTeM BBeIEHHs B KOHCTPYKIHIO
AHTEHHBI U3J1ydaTe/isi, COIepKallero ABa OPTOrOHA/b-
HBIX TOJIYBOJIHOBBIX BUOpATOpa, 3aKperJeHHbIX Yy Bep-
LIKMHBI KOHTppedieKTopa.

O6ayuarenun C/X/Ku B cBS3H ¢ HHAMBUIYaJb-
HBIMH O0COOEHHOCTSIMU M3MeJIMH BbIHECEHBI U3 COCTaBa
ATTY-4/7/11/12. O6ayuaTenu pa3paboTaHbl A5 Kax-
noro tuna AIIK, B kayecTBe 6a30BOH KOHCTPYKIHH
UCTI0JIb3yeTCs TOPUPOBAHHBIN PYTIOPHBINA 06/ydaTe b
C MOIYJHPOBAaHHOH BHYTpeHHEH CTPyKTypoH [8], 06-
Jajfamllell psaoM NperuMyIecTs:

— HHU3KHUH YpPOBEHb KPOCIOJSIPH3aLHOHHOTO H3-
Jy4eHHus;

— cjaabasi 3aBUCHMOCTb TMOJIOXKEeHHsT (Pa30BOro
IIeHTPa OT YacCTOThI;

— MeHblKe rabapuThl.

YCTpoHCTBO yCHJIeHHs, KOMMYTAlLWH U TPaHC/IS-
[IMH TIOCTPOEHO C y4eTOM oOecreyeHHsl IJIHHbI Kabeslb-
Ho# Tpaccel no 600 M. Ilpu aTom mprMeHeHHe BOJIO-
KOHHO-ONTHYECKUX TPAKTOB TPAHCJSLHUM Helesaeco00-
pasHo. CocTaB TpakTa TPAHCJSALUH ONpeNenseTcs MJIH-
HOH Tpacchl, B HETr0 BXOAUT OT OIHOTO GJIOKA Maru-
CTpa/bHbIX ycuautesed (mpu maune no 150 M) o ye-
toipex (npu aauHe no 600 m). KonmndectBo Maructpasns-
HBIX YCUJIUTEJIeH BapbUpyeTcs OT ABYX /O IECSTH B 3a-
BHCHMOCTH OT KOJIMYeCTBA KaHAJOB (IMaNa3oHOB 4Ya-
crot) B AIIK. MaructpasbHble YCHIUTENH OOeCreuu-
BAIOT ONEPATHUBHYIO PEryJUpOBKY KO3(PQpULUHEHTa YCH-
nenusi B npesienax ot 0 no 30 nb. Ynpasnenue u nua-
THOCTHKA MaruCTPasIbHbIX YCHUJIUTEJIEH OCYIIECTBISET-
ca no uHTtepgeiicy RS-485. Takxke B cocTaB ycTpou-
CTBa YCHWJIEHHSI, KOMMYTAllUd U TPAHC/SALHH BKJIOUEH
noJiHonoCTyNHBIH KommyTtatop [TIKC 16 x 8, obecneun-
BaIOIIMH HE3aBHCHMYIO KOMMYTALMIO J1000ro M3 BXO-
IOB Ha J1000H U3 BBIXOAOB. YTpaBJeHHe U AHArHOCTHKA
[TIKC 16 x 8 ocymiecrBasiercs o cet Ethernet.

CucremMbl HaBeleHHS MaKCHUMa/JbHO YHH(DHULHPO-
BaHbl, HO MMEIOT WHIMBUIYaJbHblE OCOOEHHOCTH MJIs
kaxkporo tuna AIIK, a BeimosHeHbl Ha 6ase 1mKahoB
yTpaBJeHHst ¢ COBPEMEHHbIMH THPHUCTOPHBIMH TPe0o-
pasoBatesnsmu Simoreg DCMaster.

CucremMa yrpaB/JeHHs W KOHTPOJS peajn3oBaHa
Ha Oase [I9BM c¢ wmonynem uudpoBoli 0o6paboTku

ADP201P1/ADMDDC5016. Takoii BapHaHT mocTpo-
€HUSI TO03BOJISIeT 00ecrneYuTb [OHATHOCTHKY COCTOfI-
HUs Bcex coctaBHbIX uacteil ATIK uepes mHTepdeiic
RS-485, 3a uckmoueHneM CHUCTeMbl HaBeleHHs, B3a-
UMOZIEHCTBHE C KOTOPBIMHM OCYLIECTBJSIETCS 110 CEeTH
Ethernet mo yuuBepcasbHoMy misi Bcex Tunos ATTK
npoTokoay. JlMarHocTuka 3akJiouaercs B LUKJIHYe-
CKOM OIpOCe COCTABHBIX YacTeH, KaKIOMy H3 KOTO-
peIX npucBoeH cBoH [P-anpec, pesyabrat onpoca 0To6-
pakaeTcsi Ha MOHHTOpE OIeparTopa.

KommnekT nopaboTKH 3epKasbHBIX CHCTEM pas-
pabareiBascs  ans  kKaxaod AllK wuHmnmBuayanbHO
U BKJI0Yas B ceOs pH HEOOXOAMMOCTH:

— KOJIOHHY 00J/1yuare/is;

— 3JIeMeHTHl ycTaHOoBKH ABY;

— KoHTppedaeKTop.

B pesysnbraTe mpoBeneHWs] MOHTa)KHBIX W TyC-
KOHAJaIoOUHbIX paboT ObLIM pacUIMPeHbl TaKTHKO-
TeXHWYeCKHe W IKCIJyaTallUOHHble XapaKTepUCTHKH
aHTeHHO-TpueMHBbIX KoMmmyiekcoB THA-400, THA-210,
THA-11010, THA-110I1, THA-97, THA-97YII. Ilo-
JIO)KUTEJIbHbIE Pe3y/NbTaThl UCIBITAHUHA MOIEPHU3UPO-
BaHHbIX AIIK nonreepxknens! akramu [ocymapcTseH-
HBIX UCMbITaHUH. PaspaboTaHHON NOKyMeHTalUH MpH-
cBoeHa Jutepa «0l», KommjekTaM MOIepHU3ALUN
ATIK npucsoenst konst ECKIT n OKII.

PaspaboTtaHHble KOMIIJIEKThl MOJEPHHU3ALWH M03-
BOJISIIOT OCYILLIECTBJISITh pacIlIMPeHHe TAaKTHKO-TeXHHUe-
CKHUX M 3KCIJIyaTallMOHHBIX xapakTtepucTuk AITK Ha
6a3e aHTeHHbIX ycTaHOBOK THA B nBa 3Tana:

— cepuiHas MoCTaBKa KOMIJIEKTa MOEPHU3ALUH;

— MOHTaX, MYyCKOHaJ/Jal0YHble PaboThl W BBOJ
B 3KCIMJIyaTaluio MopepHusuposanHoro ATTK.

BriBonsr:

1. IlpoBeneHHbl aHanu3 TpeOOBaHUH W cCylle-
CTByOIIKX pelieHuidt no noctpoenuio AIIK, ux yriy6-
JIEHHOe TeXHHYeckoe OCBHJeTe]bCTBOBaHHE I03BOJH-
JIU pa3paboTaTh CTPYKTYPy KOMILIEKTOB, obecreunBa-
IOLUIUX TIPOBe/leHre MOJEpPHU3alUWH B HanboJjee KOpOT-
KHe CPOKHM M C HauMeHbLIMMM 3atpaTamu. [Ipu sTom
MpeJIoKeHO HCMO0Jb30BaTh MaKCHMAJbHO YHU(PHULHPO-
BaHHBIH KOMILJIEKT, B KOTOPOM B 3aBUCHMOCTH OT THIa
THA BHOCHTCS MUHMMAaJbHBIH 06beM U3MEHEHHH.

2. PaspaGortaHHble KOMIJIEKTbl MOJEPHU3AIHH
MO3BOJIM/N PACIIUPUTh TAKTHKO-TEXHUYECKHE W 3IKC-
MJyaTalMoOHHBlE XapaKTePUCTHKH LIecTH 06pasLoB
ATIK na 6asze aHTeHHbIX ycTaHoBoK THA.
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3. IlpensiokeHHass cxeMa MOCTPOEHUS] KOMILIEK-
TOB MOJEPHHU3ALHH MO3BOJISET OCYIIECTBJAATb CEpHUi-
Hble [I0CTAaBKHM KOMIIJIEKTOB /151 pacLUMpPeHHUs] TaKTHKO-
TeXHUYECKHUX W 3KCIJIyaTalMOHHBIX XapaKTepUCTHK
KOHKpeTHbIX 06pa3ioB AIIK Ha Gaze aHTeHHBIX ycTa-
HoBoK THA 6e3 mpoBeneHHs1 yrayOJeHHOrO TeXHHUe-
CKOTO OCBHJIETE/IbCTBOBAHHS.

4. dddextuHocts axcnayataund AITK, ocHa-
[IeHHBIX KOMIJIEKTAMH MOJEPHHU3aLNH, TOBBILIAETCS
3a cyert:

— MpUMEHeHHsI MHOTOJMaNa30HHbIX aHTeHHO-MPH-
eMHBIX TPaKTOB;

— 10paboTKM 3epKaJibHBIX CHUCTEM A0 ABYX3ep-
KaJ/IbHBIX CXeM;

— MpPHUMeHEeHHUs CUCTEMbI YTIPaBJEeHHs U KOHTPOJS,
obecrneyuBaollell onepaTUBHOE YIIpaBJ/JeHHe U JHArHO-
CTUKY COCTaBHbIX 4YacTel H3leJsns,;

— TIpUMEHeHHs CHUCTeMbl HaBeleHHSs, BBIMOJHEH-
HOU Ha 6a3e COBpPEMEHHBIX CXEMHbIX pelleHUH.
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