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B cmamve npusooumcs ungpopmayus o 3a0avax cucmemvl 3a20pU30HMHO20 0OHAPYIHCEHUS,
Odaemcs kpamkas cnpagxa o PJIC 31’0 naweti cmpansi. Ananuzupyemcst 3apy0exicHuiii onvim
HOCMPOEHUs. CUCTEM 3a20PU30HMHO20 0OHapyxcenus. [Ipusooames 3adauu u éapuanmol
HOCMPOeHUs NPUEMHOLL Yacmu MAaKkux paouoiokamopos, a UMEeHHO: pasmeujeHue
annapamypsi 100 aHMeHHOU MA4mou, KOHYeHmpuposarue annapamypul 6 yenmpe ALY u
pacnpeodenenue annapamypel 6 KYHI ax é0onb anmennozo nonomua. [lenaemcs 6u1800 0
HeobX00UMoCmu NPoOOOANCeHUsL pabombvl 8 0AHHOM HANPABIEHUL.
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The article provides information on the tasks of the over-the-horizon detection system,
provides a brief information on over-the-horizon radars of Russia. The foreign experience of
building over-the-horizon detection systems is analyzed. The needs and options for
constructing the receiving part of radars are shown, such as: placing equipment under the
antenna pole, collecting equipment in the center, distributing equipment in containers along
the antenna canvas. It is necessary to continue work in this direction.
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Beenenune

CryomHoe paJuoJOKAllMOHHOE TOJie HajJ TEePPUTOpHUEN CTpaHbl HEOOXOIUMO IS
OpraHu3alMi W BEJCHUS pa3BEIKU 3a JCUCTBUSIMU CPEJICTB BO3IYIIHO-KOCMHYECKOTO
Hanagenus npotuBHuka (CBH) B MupHOe Bpems, BCKpbITHS MOMeHTa Hadana yaapa CBH
MPOTUBHUKA TPU Haudaje BOMHBI U oOecrieueHrs HHPOpMAIUEH yIpaBICHUs U MelieyKa3aHus
OTHEBBIX CPEACTB MPOTUBOBO3AYITHON 000poHkI (IIBO) npu Benennn O60EBBIX JACHCTBUH 1O
otpaxxeHuro ypapa CBH nporuBHuKa.

Baxnyio posb B 3TOM HrparOT CpeAcTBa paHHEro MNPEeAyNpekIeHHUs, TaKhHe Kak
pPaAMONOKAIIMOHHBIE CTaHIUU 3aropu3oHTHOro oOHapyxkenus (PJIC 3I'0). 3amaum,
BO3JIO’KEHHbIE HA HUX YHUKAJbHBI, UX pEIICHHE NPYTMMU CPEICTBAMHU 3aTPYIHUTENBHO, a B
HEKOTOPBIX CIIy4asX HEBO3MOXKHO B IEPBYIO OUE€pellb M3-3a JajdbHOCTU AeiicTBus - 1o 3000
kM! OHM UMEIOT BO3MOXHOCTh OOHApY>KMBATh BO3AYIIHbIE OOBEKTHI Pa3IMYHOrO Kjacca, B
TOM YHCJI€ CaMOJICThI, BBHITIOJHEHHBIC MO TeXHOJIOTUU «CTENC», BEPTOIETHI, CTPATETUYECKUE
OecrnUIOTHBIE JIeTaTelbHbIE almaparbl, KpbUIaThleé paKeThl, a TaK € THIIEeP3BYKOBbHIE
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netatenpHbie anmapaThl. PJIC 3I'0O cnocoOHBI exeqHeBHO oOecnevynBaTh OOHApY)KCHHE W
conpoBoxaeHre okoio 10000 Bo3AyIIHBIX 00BEKTOB, MPUYEM Kak Ha BbicoTax A0 100 kwm,
TaK U HU3KOJIETSIKE LEJIM Y CaMOM 3eMJIM MJTH TIOBEPXHOCTU MOPSL.

PagnosiokaTopbl 3aropu30HTHOTrO O0HAPYKEHHUsI Hallleil CTPaHbI

ITepBas skcnepumentanbHas PJIC 3I'0O «J/lyra-H» mosiBunace B Haiiel cTpaHe B
Havane 60-x rooB B paiioHe ropojga HukomaeB. A 3aTem OBLIM MOCTPOCHBI U JABE OOCBHIE
PJIC 3T'0O 5H32 «/lyra» — omgna 6mm3 YepHoObuns (B Hawase 70-x), mpyras B paiioHe
Komcomonbcka-na-Amype (B Hauasne 80-x). Onu Obutn HampasieHbl Ha CeBepHYI0 AMEpHUKY
C pa3HBIX CTOPOH 3E€MHOr0 Ilapa M MO IUIaHy JOJDKHBI ObUIM BXOAMTH B CHUCTEMY
npeaynpexaeHus o pakerHoM Hamangenuu. J[Be PJIC 3T'0 «/lyra», nybmupys apyr apyra,
KOHTpoJiupoBanu Bcro Tepputoputo CIIA wm oOmupHBIE TpHIETAlOMKUe TPOCTPAHCTBA
(pucynok 1). © Tlo 3amymke cosgarteneii OHH JOIDKHBI OBUIH OOHAPYKHBATH ITyCKH
OaJUTMCTUYECKUX PAKET y caMOil MOBEPXHOCTU 3eMIIH, YTOOBI YBEJIMUUTh BpeMsl Ha PUHATHUS
pemeHust 00 OTBeTHOM ynape. briarogaps MHOTOKpaTHOMY OTPaKE€HHIO CHUTHaja OT
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Puc. . IIpuemubie antennsl PJIC 31'0O SH32 «I[yfa» (c1eBa) u 30H 0030pa (cpasa)

B mnporuBoBec nanbHOCTH J€WCTBUS Takue «MHorockaukosbie» 3I'PJIC umenu
CYILIECTBEHHBIH HEJOCTAaTOK - OTCYTCTBUE BO3MOXKHOCTH TOYHO OINPEAEIUTh KOOPIAUHATHI
ueneil. Heperynsapusie Bo3MylleHUs] HOHOC(]Ephl, cnabo H3ydeHHbIE B TO BPEMsI BHOCHIIU
JIOTIOJTHUTEIbHBIE MCKaKEHUsI B paboTy, a MX KOMIIEHcauusi emie He Oblia oTpadoTaHa.
boeBrie 5H32 paszpaGotany w Hayanw BO3BOJIUTH JI0 3aBEPIICHUS AKCIIEPUMEHTATBLHOMN
pabotsl ombiTHOM cranimu Jlyra-H. Taxke cymectBenHbie npobiemsl pabore PJIC 310
CO3/1aBaJIM MOIIIHbIE HOHOC(EpHBIE HCCIEAOBATEIbCKUE H3IIYYaIOLIUE CHUCTEMBI, KOTOpPbHIE
co3naBanu HenuHeiHbIe 3¢ dekThl B noHochepe. Takue cucremsl 6bu1H ycTanosieHs! B CIIA
Ha Amsicke (HIPAS u HAARP) u B Ilyapro-Puko (Hemaneko ot obcepBaropuu Apecu6o), B
Hopeeruun 6mmu3 ropoma Tpomcé (EISCAT) m na apxunenare Ilmmmbepren (SPEAR).
AHaJOTMYHbIE Hay4dHble TMPOEKThl NPOBOAMWINCH, WU B Halled CcTpaHe: HOHOChepHas
obcepBatopust «YPAH-1» B 5 kM ot 3mueBa XapbKOBCKOW 001aCTH, paglOTEeXHUYECKas
cucreMa «['opuzoHT» Onm3 [lyman6e, MHOrodyHKIMOHAIBHBIN paguokoMIuieke «Cypay
HernoJlaneKky ot roponaa Bacunscypcka Huxeropoackoii oonactu. PJIC «/lyra» Tak u He ObUTH
NPUHATHL HA BoopykeHue, padora Jlyru-1 Bosne UepHOObUIS Oblla OCTaHOBJIECHA 26 ampens
1986 rona B cBsa3u ¢ aBapueit Ha UADC, a Jlyra-2 Boszine KoMcoMombcka-Ha-AMype CHATa C
nexxypctBa 14 Hos0ps 1989 roma B CBA3M € M3MEHEHHEM MEXKIYHAPOJHONW OOCTaHOBKH,
MO3/IHEE 3aKPhITa U JEMOHTHPOBAHA.

Amntennsl PJIC «/lyra» mocTpoeHsl 1Mo NpUHLIMIY (a3supOBaHHON aHTEHHON PEIIETKH
(DPAP). IlockonbKy OfHAa aHTEHHA HE MOTJIa MEPEKPHITh TAKYIO IIMPOKYIO IMOJIOCY YacToOT,

" 3neck 1 nanee 30ub1 0630pa PJIC 370 mOKa3aHkI yCIOBHO.
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BECh JMara3oH pa30uT Ha JIBa MOJAJMANa3oHa, U aHTEHHBIX PEIIETOK MOCTaBJICHO TOXE JBE:
HU3KOYACTOTHAs aHTeHHa ¢ BbicoroM wMaut 150 wmerpoB, nmuHa 500 MeTpoB U
BBICOKOYACTOTHAs aHTeHHA nopsiaka 250 meTpoB B yinHy U 10 100 METPOB B BBICOTY.

Bropoii 3aropu3oHTHOM CHCTEMOH, yke ropasio 0ojee COBEpPIICHHOMN, CTala CTaHIUs
I'TI-120 «Bomna», Bo3BeneHHas Ha J[lanpHem Boctoke psigom ¢ ropogom Haxoxxa.
[Ipennasnauenue PJIC - KOHTpOIb HAIBOAHOW M BO3MYLIHONH oOcTaHOBKM B OmmxHen 200-
MWJIBHOW 30HE MOBEPXHOCTHBIM JIYYOM M PaAuOJIOKAlIMOHHOW pa3BeAKe B JAJIbHEH 30HE N0
3000 kM TPOCTPAaHCTBEHHBIM IydoM (pUCYHOK 2). Paamonokarop paboTaeT Ha OJHOM
MOHOC(EPHOM CKauKe, YTO MO3BOJIUIIO YBEIMUUTh TOUHOCTh MOJYYa€MBIX JAHHBIX O LENH 110
CPaBHEHHIO C BO3MOXKHOCTSIMU CTaHIMH MPEIbIAYIIero mokojeHus. Pa3paboTku Havamuch B
1982 rony, a yxe B 1986 na PJIC Hauanm mpoBOAWUTH SKCIIEPUMEHTHI MO OOHAPYKEHUIO
HAJBOJHBIX 00BEKTOB W B 1992 romy craHnus 3actynmwia Ha 0OoeBoe JexypcTtBo. Ha
MPOTSKEHUH BCETO 3TOr0 BPEMEHH armapaTypa COBEPIIEHCTBOBAIACH U MOAEPHU3UPOBAIIACK.
B PJIC «Bonna» A®Y coctouT u3 256 aHTEHHBIX MauT, BHICOTOM 35 METpoOB U amnepTypoi
1200 meTpoB.

Puc. 2. lIpuemubie aHTeHHBI PJC3T'O Fl'[-12 «BoJiHay (ci1eBa) U 30Ha 0030pa (cpaBa)

[IpogomxkeHreM CUCTEM 3arOpU30HTHOTO OOHAPY)KEHHs B Halllel cTpaHe SBISETCS
PJIC 3I'O 29b6 «Koureiinep» (pucyHok 3), kotopas cuutaetcs pazsutuem PJIC «Bomnnay. B
otimuune ot npeamectseHHuka B PJIC «Kontelinep» Bcero 144 mMautel BeicoTOM 34 MeTpa U
aneptypoit 1300 merpoB. Hawano paspabotku nmatupyercs 1995 romom, Bbixon B 3dup u
cTapT ucneiTanuii, HadaBmwuiics B 2002 roxay, 3aBepmuics B 2013 roxy mocranokoi PJIC
«KonTteitHep» Ha oONBITHO-00€BOe JEXypcTBO. IlodydeHHBINH ONBIT 3arOPHU30HTHOTO
OOHapy)XeHHSI ¥ MOJCPHM3AIMs amnmapaTypbl MO3BOJIWIN paauoiiokaropy 1 mexadbps 2018
rojia BBHIUTH HA TOCYJApCTBEHHbIC HUCIbITaHUS, KOTOopble cranuus B 2019 romy ycnemHo
nponia. Ilo cooOmenuto Jlemapramenta WHGOPMAMM W MAacCCOBBIX KOMMYHUKAITHI
MunucrepctBa o0opons! 1 aexabpst 2019 rona paanonokanMoOHHAas CTAHIMS 3aTOPU30HTHOTO
OQHapyxceHm «KonTeitHep» 3actymnuia Ha 60eBoe AeKypCTBO . [1]
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Puc. 3. lIpuemubie antenubl PJIC 3I'0O «KonTeiinep» (cjieBa) u 30Ha 0030pa (crpaBa)

«KoHrelinep» BbIMONHEH Mo Oucratndeckoir cucreme: PJIC mMeer nBa aHTEHHBIX
nojsl - neperaroniee M npueMHoe. IIpenHasHadeHa A CiIeKEHUS 32 BO3AYIIHON
0OCTaHOBKOHM B 30HE OTBETCTBEHHOCTH, BCKPBITHS XapakTepa JACHCTBHI OOeBOW aBHaIn,
OMOBEILEHUs] O Hayaje BO3AYLIHOIO HAMaJEHUs M IepeJadyd HeoOXoAuMoil MH(popMmanuu
cpeacteam [IBO g nepexBaTa BO3QyIIHBIX Lenedl. B 3agaum  jokatopa BXOIUT:
oOHapy)KeHHe, COIpPOBOXKACHHE M KIacCH(PUKAlLUA a’pOJUHAMUYECKHX JIeTaTeIbHbIX
annaparoB (CaMOJIETOB); CJIEKEHHE 32 IIOBCEJAHEBHOM JEATEIBHOCTHIO BOCHHOM U
IpaXXJaHCKOW aBHAIMM; OOHApy)KEHUE IOTEHLMAJIbHO OINAacHbIX Lesed; oOHapyKeHHe
MaccoBOTO M TpPYNIOBOTO B3J€Ta aBUAIMM, BCKPHITHE IepeOpOCOK OO0EBOM aBHAIMH;
OIpe/IeIEHNE TPAEKTOPHBIX MapaMeTpOB OTAENbHBIX LIEJCH M meperauyd MX MOTPEOUTENIM;
BCKPBITHE PACCPEIOTOUYCHHUSI ABUALIUU HA 3alIaCHBIE adPOAPOMBI.

3apy0Oe:KHbIi ONBIT

Bwmecre ¢ TeMm, 1enecoobpa3HO paccCMOTPETh YHUKaJIbHBIE B CBOEM poje 3apyOeKHbIe
3aropu3ontHeie PJIC. Haumbosbimero ycnmexa B OCBOGHMHM TEXHOJOTMH 3arOpM30HTHOTO
OoOHapyXeHHUsI MOCTUTIM Takue crtpaHbl kak CoemamHeHHbie IllTathr AMepuku, ABcTpanms,
O®pannus, Poccus, Takke onpenereHHbIE JOCTHKEeHHUS HabmogaroTes B BenukoOpuranuu u
Kurae. [2] HoctynmHas OTKpbITas WHPOPMAIMS O 3arOPU30OHTHBIX CHCTEMax WHOCTPAHHBIX
rOCy/apCcTB, TMO3BOJSET caenaTh BBIBOA O ToMm uto PJIC BemukoOpuranmu u Kuras
MOKAa3bIBAIOT CTAHIAPTHBIC XapaKTEPUCTUKH: JanbHOCTh oOHapyskeHus ot 1000 mo 3000 kM B
a3uUMyTalIbHOM cekTope 60° mo a3uMyry B auanazoHe pabouux yactor 5...30 M.
Hecmotpst Ha wmuHoronetHuit ombiT CIIA, mo wumeromeiics wuHpOpMaUU, CHUCTEMBI
3arOPU30HTHOTO OOHApY)KEHUS STOW CTpaHbl HE HAIUIM IIHUPOKOro mpuMmeHeHus. Ha
Hacrosuii MoMeHT u3BecTHbie PJIC MADRE (Magnetic-Drum Radar Equipment), WARF
(Wide Aperture Research Facility), AN/FPS-95, AN/FPS-112 neMOHTHpPOBaHBI B CHILY
MOpaJbHOIO W amnmapatHoro ycrtapeBanusi, cucrema CONUS, cocrosinas u3 ABYX Y3JIOB
aokaropoB AN/FPS-118, taike nubo neMoHTHpoBaHa, 1uO0 (MO Apyroil MHQPOpMALUK)
3akoHcepBupoBaHa. [Ipomomkaer pabotry cuctema ROTHR, mnoctpoenHas Ha 0aze
panuonokatopoB AN/TPS-71. Ha ¢one storo tem Oosee 3acimyxuBaer Buumanus PJIC 3I'0
®paHUUU U ABCTpAJIUH.

Pazpabotka mepBoro skcnepuMentanbHoro obpasma PJIC 31O mpoekra Jindalee
Hadamach B 1974 romy. [3] B tewenmm ayx ner (1976-1978) ma PJIC mpoBogunuch
uccreoBaTenabckiue padoTel. Cpasy mocie 3TOro Hayaauch paboTHI 1O CO3IaHUIO CEPUIHOTO
pamuosiokaropa. B utore nepBeie qanHbie mosBwMCh B 1982 romy, 3atem, B 1983 roxy Obut
oOHapy>keH NepBbIii Kopabib, a y:ke B 1984 rogy mepBblil 3aXBaT M MPOBOJKA BO3AYIIHON
nenu. B 1986 rogy 610 mpunsaTo pemenne o co3maanuu cuctembl JORN, ocHOBO# KOTOpOit
sBisroTest 1Be HoBble PJIC. B Hacrosimee Bpems B cuctemy JORN BXOoAguT 1BE aKTHUBHBIE
paluoOJIOKaIMOHHBIE cTaHIMK B KBUHCIEHIe 1 3anmaiHoi ABCTpaivK, LIEHTP KOOPAUHALIMY B
IOxHOM ABcTpanuu, ceMb MPUEMOOTBETUYMKOB, IBEHAAUAaTh MOHO30HIOB. PJIC B Aunuc-
CrpuHre ¢ coOCTBEHHOI CUCTEMOW BEPTUKAIBbHBIX U HAKIOHHBIX HOHO30HJOB HCIOJIb3YETCs
B HAy4HbIX IEJISIX, OJHAKO MOYET HMCIOJIb30BaThCA B KAuye€CTBE TPETHETO pauoioKaTopa
cucrembl. K cioBy, Takoe mnoctpoenne cucrembl JORN mM0o3BONSET YBEIMYHUTH TOYHOCTH
OTIpeNIeJICHUs] KOOPJAMHAT IEJIH 33 CYeT MOJCTPOMKH IMOJ TEKYIIYyI Treo(U3nYecKyro
00ctaHoBKy. OCHOBHOW OTJIMUHUTEIBLHON OCOOCHHOCTBIO aBcTpanuiickux PJIC sBmsercs
BEJIMYMHA a3UMYTAJBHOTO cekTopa o63opa - 90°! JlocTuraercs 3TO 3a CUeT ClelUaJbHON
KOHCTPYKIIMA AHTEHHOTO IOJOTHA MPHUEMHOM 4YacTH: NBOWHON psaa u3 250 BepTHKAIBbHBIX
MOHOTIIOJIEH BBICOTOM 5,5 METpoB, anmmepTypoid 3 KM MO3BOJISeT (OPMHPOBATH AMATPAMMY
HaANpPaBJIEHHOCTH B HIIMPOKOM JTMANa30HE C BHICOKOW TOUHOCTHIO (PHUCYHOK 4).
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Puc. 4. Ilpuemnusbie antennsl cucrembl 31'0O JORN (cieBa) u 30Ha 0030pa (cnpaBa)

CoBepIlieHHO YHUKQJIBHBIA paauojokaTtop co3gaH Bo Dpanmuu B 1990-x romax u
nonyunn HazBaHume «NOSTRADAMUS» (NOuveau Systeme TRanshorizon Decametrique
Appliquant les Methodes Utilisees dans STUDIO). [4] Pa3paboTke 3TOro paamoiokaTtopa
npenumectsoBano cozganue cranuuu BH3 STUDIO B 1968 rony, a nepBble SKCIIEPUMEHTHI
10 BO3BPATHO-HAKJIOHHOMY 30HIUPOBaHUI0 HOHOChEpsl BOo Dpaniuu gatupyrores eme 1961
TOJIOM.

PJIC 3O «NOSTRADAMUS» otHOcuTcs K MoHOcTatudeckomy tumy PJIC,
pabotaeT B amama3oHe 4actoT 6-20 Ml u obmagaer KpyroBeIM 0030poM 1o a3umyTty. s
peanuzanuu cekrTopa 063opa B 360° mpueMo-nepeaaroniasi aHTeHHas pelieTKa pealu30BaHa B
BHJI€ 3B€3/bl U3 TpeX ey JHOoW 400M u mmprHOi 80M, pacnonoKeHHBIX 1moj yriom 120
rpagycoB. Takoit cekrop o03opa ymoben mans @OpaHuuum wu3-3a €€ pa3MEpoB H
reorpaduyeckoro nmoysoxeHus - neHTp Espomnbl. Pacnonoxxenne antenn NOSTRADAMUS u
30Ha OTBETCTBEHHOCTHU MOKa3aHbl HA PUCYHKE 5.
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Puc. 5. llocrpoenne ®AP PJIC NOSTRADAMUS (c.neBa) W 30Ha 0030pa (crpasa)

CraHmapTHBIM BapUaHTOM IOCTPOCHHS MMPUEMHON (pa3upOBaHHON aHTEHHOW PEIIETKU
SIBJISICTCS pa3MEIIEHUE HECKOJIBKUX COTCH JJIEMEHTAPHBIX MOHOMNOJIEH Ha MPOTSKEHHOCTH
Oojee KuJIoOMeTpa BAOJIb JIMHHUU, NMEPHEHIUKYISIPHON HaNpaBlIE€HUIO M3JIyUYEHHUS CHUTHAJA.
Uckmouennem sBisiercst npuBeneHHas Boimie DAP  Qpaniry3ckoil cucteMbl, KoTopas
obecrieunBaeT KpyroBoii 003op mo azumyrty. O4eBUIHO, YTO IS OOECIEYEHHUs KPYrOBOTO
0030pa BO3MOXKHO MOCTPOEHHE AHTEHHOTO TOJOTHA IIyTeM pa3MeIleHHe MPOCTEHIINX
BUOpaTOpoB 1o Kpyry. IMeHHO Tak peanu3oBaHa (pa3upoBaHHAs aHTEHHAs PelleTKa CTaHIUU
BO3BpPATHO-HAKJIOHHOTO 30H1upoBaHus «Kpyr» - BcmomorarenbHOW cranmmu st PJIC
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«lyra». [5] Takoe pa3MellieHre aHTEHHBIX MOAYJIeH mo3BojsieT HanpasiaaTe [JH Ha 360° o
a3UMYTY.

B 3aBucumocTH OT pemaembIx 3aaa4, popmupyeTcst 06JuK MPUEMHOI0 KOMIUIEKca, B
TOM 4uclie aHTeHHO-puaepHoro yctpoiictBa (ADY). Ilpumenenue B PJIC 3I'O uudposoro
MeTona (QOpPMHUpPOBAaHUS JAMArpaMMbl HAMpaBICHHOCTH TMPUEMHOTO TpakTa TpedyeT
UCTIOJNB30BaHUSI B  CTPYKType TIOCTPOCHHUS paauojoKaTopa OOJBIIOT0  KOJHMYECTBA
BBIHECEHHBIX YCTPOICTB MpHUeMa U MepBUYHON 00pabOTKU panoIoOKallMOHHONW HH(opMaLuu,
nocrynarouiei ¢ npueMHoro AQY. [6]

Bmecte ¢ Tem, mpUMEHEHHE TaKUX YCTPOWCTB, PACHOJIOKEHHBIX BJOJIb AHTEHHOIO
MOJIOTHA TMPOTSKEHHOCTH Oosiee 1 KM, JUKTyeT HEOOXOIUMOCTh NMPUMEHEHUS ammaparypsl
COMpSKEHHs, KOTOpas JOJDKHA OO0eCleyuTh CHHXPOHHU3ALMI0 paboThl pa3HECEHHBIX
NPUEMHHUKOB, CheM JTaHHBIX W BBOJ MX JJIS MOCIENyIoUiei 00paboTKH Ha BBHIYMCIUTEIbHBIC
yCTpOMCTBa MPUEMHOro KoMIUlekca wuszaenus. Kpome Toro Takas ammaparypa AOJDKHA
o0ecreynBaTh CTAHIIMOHHYIO CHHXPOHM3AIMI0O M BPEMEHHYIO INPHUBS3KY MEPEarolliero u
MPUEMHOT0 KOMIUIEKCOB U3JIEIHSI.

AHTEHHO-(QHUIEPHOE YCTPOWCTBO COCTOMT M3 HECKOJIBKUX JIECATKOB OTACIBHBIX
MPUEMHBIX KaHAJIOB, BKJIIOYAIOIIUX MAUuTy C 3JIEMEHTapHBIM FOPU30HTAIBHBIM BUOPATOPOM U
COOTBETCTBYIOLIUM 0a30BBIM TNPHUEMHUKOM, HHGOpMAIMs € KOTOPBIX coOHMpaeTcs B
KOMaHAHOM 1eHTpe. Takum o0Opazom oOmas CTPyKTypa HPUEMHOIO KaHalla BBITJISIUT
CJICAYIOIIMM 00pa30M: aHTEHHAsl Ma4Ta - IPUEMHUK - LIEHTP YIPABICHHUS.

Pa3menenue annmaparypsbl 10 AaHTEHHOM

OueBuAHO, YTO OJHMM M3 BAapUAHTOB SBJSIETCS YCTAaHOBKA ammapaTypbl KOMIAKTHO
MoJ KaXJIOW aHTeHHOW MauToil (pucyHOK 6). [7] MeHHO Takoe pemieHne MPUMEHEHO B
aBcrpanuiickoit PJIC Jindalee, Bxonsmeii B cucremy JORN. Takoe pemieHue BeneT K paLy
OTpaHWYEHUHN: HEOOXOIUMO OTIEIBHO OOCIY)XKHMBATh KaXIbI MPUEMHBIA 3JIEMEHT,
3aracHbIe YaCTH, NHCTPYMEHTHI U npuHauiesxkHoctu  (3UII) xpanutcs otraensHo. Camoit
00JIBIITON TTPOOJIEMOI B TAKOM CITydae CTAaHOBUTCS CHHXPOHHU3AIMS W KATMOPOBKA KaXKIOTO
IpUEeMHOro KaHana. J{Js 3Tux nenei HeoOXO0AUMO CO34aBaTh TOYHBIE ONTHUYECKUE CHCTEMBI
CBSI3M U CHHXpOHM3AIMH. JT0 uckiouaeT BU-kabenu, yTo BeAET K YBETUUYEHUIO MOIIHOCTH
nepeaaBaeMoro KaauOpOBOYHOTO CUTHANA, M YBEIWYMBAECT TOYHOCTh CHHXPOHHU3AILUH, MPU
3TOM BO3pacTaeT U KOHEUYHas CTOUMOCTb.

OTnenbHBIM ~ BOIPOCOM, — TpeOylOIMM  BHUMAaHWE,  SIBISETCS  COOIIOZCHUE
TEMIIEPATYPHBIX PEKUMOB PabOThI anmnaparypbl. B KTuMaTH4YeCKUX YCIOBUSX ABCTpajIlH 3Ta
3ajada, Cyzs M0 BCEMY, PEIIaeTcs YCTaHOBKOM BEHTUIISITOPOB, B CIIydae peau3allii TaKoro
BapuaHTa B Poccuu HeoOXxoaumMo OyAeT TONOJHUTH TEIUIOBOM yCTaHOBKOM, YTO YBEIUYUBAET
rabapHuThl ¥ CII0KHOCTh OTAEIBHOTO MPUEMHOTO IEMEHTA.

[Toxoxwuit BapuanT peanmm3oBaH Ha ¢paniysckoii PJIC NOSTRADAMUS. 3xpech
anmaparypa pa3Melaercsi HeMmOCPeICTBEHHO I0J aHTEHHBIMU JIEMEHTAaMU B TOHHENE, 4TO
o0yierdaer pelieHue MHOXKECTBA 3a/1ay: COONIOJICHHE TEMIIEPaTypHOTO pexXuMa pabOThI
amnmapaTyphbl, OBICTPBI JAOCTYN M YA0OCTBO OOCITY)KMBaHHUsS B JI0O0OE BpEeMsl CYTOK W TOa,
dazupoBaHne aHTEHHBIX Kabemei,
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Puc. 6. BapuaHT mocTpoeHnusi NpueMHOii annapaTypsbl

Pa3menenue annapatypbl B IeHTpe

JIpyruM BapHaHTOM SIBJIETCSl pa3MeleHHe BCEH ammapaTrypbl B OZHOM IOMELICHUU
0 IIEHTPY aHTEHHOT'O TOJIOTHA (PUCYHOK 7). DTO KIACCHYECKOE PEIICHHS JIJIsi OOJIBITMHCTBA
PJIC, B Tom uucne onsiTHOoro Bapuanrta «Konrelinepa» - PJIC 29b6. U3 npeumyiecTs
CleayeT OTMETHTH (DakTop OJM30CTH BCeH (DYHKIIMOHAIBLHOMW ammapaTyphl, ONMEPaTHBHOCTH
OOCIIy’)KMBaHUsI U PEMOHTA, OTCYTCTBHE HEOOXOIUMOCTH TSAHYTh KWJIOMETPOBBIE Kalenu
yIOpaBieHUs] W CHUHXpOHM3AIMH. B cranMoHapHBIX 37aHUSX OTCYTCTBYET IMpolOiema
COOIIOJICHHSI TeMIIepaTypHBIX peskuMoB U XpaHeHus: 3UII. Onnako Bce 3TO mepeBennBaeTcs
OJIHMM HEJ0CTATKOM - CJIO)KHOCTBIO (ha3upoBaHms O0Jiee COTHH IPUEMHBIX Kabemnei oT ADY,
JUIMHA KOTOPBIX TaKKe COCTaBisieT a0 | KM. B ciydae OTHOCHTENBHO Maloro packpbiBa
aHTeHHHBI (kak, Hanpumep B SH32 Jlyra) Takoil BapuaHT SBISETCS ONTUMAIbHBIM. AHTEHHBI
Hyru cocrosat u3 nByx mutep (250 m 450 meTpoB), B HEHTpPE KaXXAOTO COCPEIOTOYEHA

npUeMHasl armapaTypa.
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Puc. 7. BapuaHT nocTpoeHus NpUeMHOIi annapaTypbl

Pa3memenue annapatypbl BA10Jb MOJOTHA

Ilo MHeHuIO aBTOPOB, ONTHUMAaIbHBIM BapHAHTOM B JAHHOM Cllyyae sBJsIETCA
pa3MelIeHUe BbIUUCIAUTENBbHON mnpuémHoN anmapatypel B KVYHIax (koHTeliHepax)
HEIMOCPEICTBEHHO BOJIM3M aHTEHHOTO ToJIOTHA (pucyHOK 8). Takoe pemenue yao0HO 1o psLy
npuurH. Bo-mepBeix, pasmeménnoe B KYHI'ax oGopynoBanue ynoOHee HacTpauBaTh U
00CITy’)KUBaTh, TaM K€ JIOTMYHO XPAaHUTh 3aIIACHBIE YACTHU, NHCTPYMEHTBI U NMPUHAUIEKHOCTH
(BUII). Bo-Bropeix B KYHI'ax mpoie nopaepxuBath pabodyio TeMIepaTypy, KOMOMHHUPYs
KOHJIMIMOHEP U TEIJIOBYIO IMYHIKY B 3aBUCUMOCTH OT YCIOBHH. B-TpeTbux Takoe peuieHue
MIO3BOJISIET COKPATHUTh UTMHY Kabemel, HAYyIIUX OT aHTeHHbI 10 TPUEMHOT0 YCTPOICTBA, UTO B
CBOIO OYepelb MOBBIIIAET YYBCTBUTEIBHOCTh aNlNapaTypbl U MO3BOJIAET MOHU3UTh PAa3HOCTh
¢da3 Mexny NpUEMHBIMU KaHajdamMH. Takoe pelIeHHe YIydllaeT KadeCTBO JHarpaMMbl
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HaIpaBJICHHOCTH TpUEMHOM aHTeHHBI. OJHAKO MPHU 3TOM HEOOXOIUMO PEIIUTh 3a7ady
yIpaBieHUs U cUHXpoHu3anuu annapaTtypsl B KYHI ax.
AHMEHHbIE 3NEMEHMbI [pueMHbie ycmpoucmba AHMEHHbIE 3NEMEHMBI
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Puc. 8. BapnanT nocrpoeHusi npMeMHON annmapaTypbl

3akiir0oueHue

OcnoBubiM HegoctatkoM PJIC 3I'0O  cumtaercss HuU3Kasg TOYHOCTb OINPEICICHUS
napaMeTpoB IIeJIM, MPU 3TOM TJaBHOM IEJIbI0 3arOPU30HTHOIO OOHApPYKEHUS SBJSETCS cam
dakt Hanmuuus nenu. [8] HecMoTpst Ha 3TO, 3aTOPU30HTHBIE PAJAMOIOKATOPHI MMOKA3alId CBOIO
3(PEeKTUBHOCTH B CHCTEME paHHETo MmpeaynpexaeHus. Mcxons u3 reorpadguuecknx ycaoBUi
CTpaHbI 10 Pa3HOMY pPEaTM3yIOT CBOM 3arOPH30HTHBIC CUCTEMBbI. PacroyioxkeHHast B IICHTpE
Esponsr  ppanmysckass PJIC NOSTRADAMUS kontponmpyer oOcrtaHoBKy Ha 360° 10
asumyty. OrtTnanenHas oOT OONBIIMHCTBA CTpaH aBcTpanuiickas cuctema JORN
3aMHTEPECOBaHa B KOHTPOJIE BO3AYIIHON M HAJBOJHONW OOCTAaHOBKHM B HAaNpaBJICHUH A3WH,
kaxaas PJIC aroii cucremsr Jindalee cioco6Ha m3mensTh npueMuyio JIH B azumyte 90°.

[Ipumenenne B PJIC 3I'O 1mumdpoBoro wmeroma GopMupoBaHUS AUATPAMMEI
HANPaBJIEHHOCTH MPHUEMHOTO TpakTa TpeOyeT HCIONIb30BaHUS B CTPYKTYpE IOCTPOCHUS
pamapa OOJIBIIIOTO KOJIMYECTBA BBIHECEHHBIX YCTPOWCTB TMpHUEMa M IMEPBUYHON 00pabOTKH
paaMoNIOKAIIMOHHOW WHOpMAIuu, moctynaromieir ¢ npuemHoro ADY. Bmecte ¢ Tem,
NPUMEHEHHE TaKUX YCTPONCTB, PACIOIOKEHHBIX BJIOJIb AHTEHHOTO MOJIOTHA MPOTSKEHHOCTH
oKoJI0 1 KM, JUKTYyeT HEOOXOJUMOCTh MPUMEHEHHUS ammapaTypbl COMPSOKCHHS, KOTopas
JOJKHA 00€CTeYUTh CHUHXPOHHU3ALUI0 PabOThl pa3HECEHHBIX MPUEMHUKOB, ChbeM JaHHBIX U
BBOJ WX JJs TOCJIenylomei oOpaOOTKM Ha BBIYUCIUTEIBHBIC YCTPOWCTBA MPHEMHOTO
KoMmIulekca wuznenus. Kpome Toro Takas amnmapaTypa oOecreduBaeT CTaHIIMOHHYIO
CUHXPOHM3AIMIO ¥ BPEMEHHYIO MPUBS3KY MEPEAAIOIIECTO U TPUEMHOTO KOMIUIEKCOB WU3/ICTIHSI.
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