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Paavonokauyus

(ot natuHckux cnoB «radio» -
usnydaro n «lokatio» —
pacnonoxeHue)

Pagnonokauuma — obHapyxeHue u
MmoYHoe ornpedesieHue MoJIoKeHUus
06BEeKmMoe8 ¢ NoMouw|bro PaduoBOIJIH.




I/ICTop_vm passmvm paauonokauuu

]r IRCTEPHSCHTIAASNN A AHDICKATSY VI3 eiirior @

A. C. I'Ionos B 1897 rogy BO BpemMs ONbITOB NO paAMOCBA3U MeXAay Kopabnsamu
OOHapyXun fiBneHMe oTpaxeHus pagvoBOSiH OT bopTa Kopabna. Paguonepegatyumk
ObIN1 ycTaHOBNEH Ha BepXHeM MOCTUKe TpaHcnopTa «EBpona», ctosBLIEeM Ha sikope,
a paguonpueMHUK — Ha Kpeucepe «Adpuka». Bo Bpemsa onbITOB, KOorga mexany
Kopabnamu nonagan kpeucep «JlenteHaHt UnbuH», B3aumomencrteme npuoopos
npekpaLianochb, NoKa cyga He cxoaunun ¢ O4HON NPAMOMN JIMHUN

B ceHTsibpe 1922 r . B CLWLUA, X.Teunop um Jl. AHr npoBoaunun onbIiTbl Mo
paganocBA3u Ha AekamMmeTpoBbix BonHax (3-30 MIu) 4yepe3 peky lloTtomak. B ato
BpeMs Mo peke npowen Kopabsib, U CBA3b NMpepBanachb - YTO HaTOJIKHYNO UX TOXe
Ha MbICJIb O NPUMEHEHUN PaAUOBOSH ANA OOHapyXeHUs ABUXYLMNXCA OO BHEKTOB.

B 1930 roay AHr u ero konnera XanneHa ooHapyXunm oTpaxeHue paguoBOJSiH OT
camorneTta. Bckope nocne 3Tux HabnwaeHUn OHU paspabotanu MeTon
UCnonb30BaHUA pagnoaxa Ans ooHapyXeHusa camoreTa.



UcTopusa co3aaHnsa pagapa (RADAR — a66peBmnatypa
Radio Detection And Ranging, T.e. paaMooOHapyxXeHne u namepeHune
AaribHOCTH)

Pob6epT YoTcoH-YaTT (1892 - 1973rT.)

lWotnanackuun comamnk PobGepT YoTcoH-YaTT nepBbin B 1935 r. noctpoun
pagapHyHO YCTaHOBKY, CMOCOOHYyH0 OOHapyXuTb camMoneTbl Ha
pacctosHun 64 kM. 3Ta cucTemMa Cbirpasia OrpoMHyH porib B 3awuTte
AHrMUUKU OT HaneToB HeMeLuKOM aBuMauuu BO BpeMSA BTOPOU MUPOBOW
BoHbl. B CCCP nepBble onbiTbl MO pagMoOOOHapyXeHU CaMONEToB
Obinn npoBeaeHbl B 1934. [lpombiwneHHbIn Bbinyck nepBbix PJIIC,
NPUHATbLIX HA BOOpPYXeHue, obin HavyaT B 1939r. (KO.5.Kob63apeB).



Paguonokauusa ocHoBaHa Ha SIBJIEHUU
oTpaxXeHUsA paanoBOJIH OT PA3JINYHbIX O0OBLEKTOB.

3amMeTHOe OTpaXeHne BO3MOXHO OT OOBLEKTOB B TOM

criyyae, ecrniv UX JFiIHeUHble pasMepbl NMpeBbLIWAT ANUHY

3NeKTPOMarHMTHOM BOsHbI. [loaToMy pagapbl paboTaloT B
8 1"

AvanasoHe CBY (10-104 fu). A TaK Xe MOLWHOCTb

n3nyvyaemMoro CurHasna ~w-




AHTeHHa papuornokKaTtopa

—

Ona paguonokauuMuM MUCMNONb3YKTCA aHTEeHHbl B BuAae
napadonnyeckux MeTanfimyecknx 3epkan, B ¢JoKyce
KOTOPbIX pacrnosioXXeH u3ny4yawwun agunonb. 3a cyeT
UHTepcepeHUUNn BOJSIH MNOJiy4YaeTCcA OCTpOHanpaBrieHHOe
nanyyeHmne. OHa MoOXeT BpawaTtbCA U U3MEHATb Yrofn
HaKJIOHa, nocbinas paAnoOBOJIHbI B pa3fInYHbIX
HanpaBneHnax. OgHa M Ta Xe aHTeHHa nonepemMeHHo
aBTOMaTU4YeCKN C YaCTOTOU MMMYNbLCOB NMOAKMKYAETCA TO K
nepenaTyuky, TO K NPUEMHMUKY.
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Pabota pagnonokartopa

— HepenaTqMK BblpaGaTblBaET KOpOTKMe MMNynbCbl NepeMeHHOro Toka CBY

(anuTenbHoCTL MMNynbcoB 10 ¢, npomexyTok mexay Humu B 1000 pas
Oonblue), KOTOpbIe Yepe3 aHTeHHbIN NepekKknYyaTenb NOCTYNaKT Ha
aHTEeHHY U U3ny4aloTcH.

* B npoMexyTKax Mexay U3ry4YeHUsMU aHTeHHa NMPUHUMaET OTPaXXeHHbIU OT
o0beKTa CUrHasn, noakn4vascb NpuM 3TOM KO Bxoay npuemMHuka. NpuemHuk
BbINOJSHAET ycuneHue n o6paboTKy NpuHATOro curHana. B camom npoctom
criy4yae pe3ynbTUPYIOLLUU CUTrHan nogaeTca Ha nyyYeBYyHo TPYOKy (3KpaH),
KOTOpasa NnokKa3biBaeT U3oopaxeHue, CUHXPOHU3NPOBaAHHOE C ABMXEHNEM
aHTeHHbl. CoBpeMeHHbIN paaap BKIO4YaeT B ceb6A KOMMNbIOTEP, KOTOPbIN
obpabaTtbiBaeT NPUHATbIE aHTEHHOM CUrHalbl U OTOOpaXaeT UX Ha 3KpaHe B
Buae umcppoBomn n TeKCToBoM NHcopmauun.
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OnpepeneHne paccTossHUA A0 00bEKTa
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S — paccTosiHMe A0 O0bLEeKTa,

t — Bpema pacnpocTtpaHeHuUnA
paguoumMnyrnbca K OOBbEeKTy u
oGpaTHoO

3Has opMeHTauuIo aHTeHHbI BO BpeMsl 0OOHapyXeHus Lenu, onpenensitor
eé koopauHaTtbl. [10 UI3MEHeHUI0 3TUX KOOpPAMUHAT C Te4YeHUEM BpeMeHun
onpenensioT CKOPOCTb Liefiu U pacCYUTbLIBAIOT €€ TPaeKTopuUIo.



[ nyOnHa pa3Begku paguoniokaropa

MuHumanbHoe paccTosiHue, Ha KOTOPOM MOXXHO OOHapPYXUTb Uesb
( Bpemsa pacnpocTpaHeHUA CUrHana tTyaa n oopaTtHoO AOMKHO
ObITb OOnbLIe UNU paBHO ANUTESNIbLHOCTU UMIMYNbCA)

lmin o T -anuTenbHOCTBL MMNYNbCa

MakcumanbHOe paccTosiHMe, HO KOTOPOM MOXXHO OOHapPYXUTb Uerb
( Bpemsa pacnpocTtpaHeHUs1 CUrHana tTyaa u oopaTtHo He
AOJKHO ObITb OonbLe nepuoaa cnegoBaHUA UMMYNbLCOB)

l — T-nepwop, cneaoBaHnAa MMnynbCcoB



[MTpumeHeHUe paguonokayumnm

Asuauusi

Mo curHanam Ha 3KpaHax paavonoKaTopoB AucrneTvyepbl
a3poNnopTOB KOHTPONUPYIT [ABMXKEHME CaMONEéToB Mo
BO3AYWHbLIM TpaccaMm, a MUMOTbl TOYHO onpeaensoT
BbICOTY nMnofiéta W ouYepTaHUA  MECTHOCTU, MOryT
OPMEHTUPOBaTbLCH HOYbLIO U B CITOXHbIX METEOYCIIOBUSIX.



OcHoBHOe npumeHeHue paauonokauuu — 31o NBO.

'naBHasa 3apava -
HabnropaThb 3a B -,
BO34YLIHbIM
NPOCTPAHCTBOM,
OOHapPYXUTb U BECTU
Lenb, B criy4yae
Heob6XxoauMOCTHU
HaBecTu Ha Hee NBO

n aBnauuto.




Kpblnamaﬂ pPaKelna (6ecnvunotHbiii netatenbHbIi
annapaT 04HOKpaTHOro 3arnycka)

YnpaBneHune pakeTton B nosieTe NONTHOCTbIO
aBTOHOMHoe. [MpuHUMN paboTbl €eé cUCTeMbl
HaBuUraumMm oCHOBaH Ha conocTaBfieHUN
penbeca MEeCTHOCTU KOHKPETHOro pamoHa
HaXOoXAEeHUs pakeTbl C 3TaNOHHbLIMM KapTaMu
penbeca MeCcTHOCTU NO MapLUPYTy ee
nonerta, npeaBapuTeNbHO 3aN0XeHHbIMU B
namsaTb OOPTOBOM CUCTEMbI YNpaBrieHUS.
PapunoBbicoTomep obecneynBaeT nonet no
3apaHee 3anoXeHHOMY MapLpyTy B peXxume
ornbaHus penbeda 3a cyeT TOYHOro
BblAep>XXUBaHUA BbICOTbI NoJsieTa: Hag Mopem
- He 6ornee 20 M, Hap cywewn - oT 50 oo 150 m
(npyn nopgxope K uenu - cHUXXeHne o 20 m).
Koppekuua TpaeKkTopum noreTta pakeTbl Ha
MapLUeBOM y4acTKe OCYyLUeCTBIAeTCA No
AaHHbIM NOACUCTEeMbl CNMYTHUKOBOMW
HaBuraumMm m NnoacmncTeMbl KOppeKumn no
penbedy MECTHOCTMW.




Camoner - HeBUaAMMKa

«CTenc»-TexHonorns yMmeHboLlaeT BePOATHOCTb TOro, YTo camMmorneT
Ooyoet 3aneneHroBaH nNpoTUBHUKOM. [loBepxHOCTb camoneTta
cobpaHa M3 HECKOSIbKMX TbICAY MJZIOCKUX TPeyrosibHUKOB,
BbINOMHEHHbIX W3  MaTepuvarna, Xopowo  norfowarLlero
paguoBonHbl. Jlyd nokatopa, nagaroLwmm Ha Hee, paccenBaeTcH, T.e.
OTPaXEeHHbIX CUrHan He Be3BpallaeTCAa B TOUYKY, OTKyAa OH NPULLES
(k paguonNoKauMoOHHOU CTaHLMUM NPOTUBHUKA).



Pagap Ansa namepeHusi CKOpocTU ABMXXEHUA TpaHcnopTa

OOHMM U3 BaXHbIX METOAOB CHUXEHUA aBapUMHOCTU AABIMAETCA
KOHTPOSIb CKOPOCTHOro pexuma AOBWXEHUSA aBTOTPaHCNoOpTa Ha
aoporax. [lepBbiMM rpaxpgaHCKMMUM pagapaMy Onsg U3MepeHus
CKOpPOCTU ABMXEHUSA TpaHCnopTta amMepuKaHCKue nonuuenckue
Nnosfib30BariMCb yXXe B KoOHUue BTopon mnposou BouHbl. Cenyac oHun
NMPUMEHSIIOTCA BO BCeX pa3BUTbIX CTaHax.



MeTeoponornyeckme paguonokatopbl OJiS MPOrHo3npoBaHus
norogbl. O6beKTamMmun paguoriokauMOHHOro OOHapyXeHnsa MoryT
ObITb obnaka, ocaakKu, rpo3oBble ovarm. MoxHo
NPOrHo3mpoBaTb rpaa, IMBHU, LUKBar.



[lpumMeHeHne B KOocMoce

B KocMMYecKUX mccrnegoBaHUAX paguoriokaTtopbl NPUMEHSAIOTCS
OANsi  ynpaBrieHUs MNOJETOM MW CNeXeHusi 3a CryTHUKaAMM,
MeXMNnaHeTHbIMU cTaHUuAMM, npu CTbIKOBKEe Kopaobnem.
PaguonokauuMa nnaHeT no3Bonusiia YTOYHUTbL UX nNapameTpbl
(Hanpumep paccTosiHMe oT 3eMNnM U CKOPOCTb BpalleHUsl), COCTOsIHMEe
aTMocdepbl, OCyLLEeCTBUTb KapTorpacdupoBaHme NOBePXHOCTM!.



3aKpensieHue.
YTto Ha3bIBaeTcs paguonokaumen?
Kakue siBneHus nexar B OCHOBe paguoriokaummn?
Noyemy nepepaTtyuMk pagvonoKaLMOHHOMN YCTaHOBKMU
OOFKeH U3ny4vYaTb BOJfIHbl  KPaTKOBPEMEHHbLIMU

UMNyJibCaMu Yepe3 paBHble NPOMEXYTKN?

YUemMm pgocTturaetca  oOCTpas  HanpaBfieHHOCTb
U3ny4vyeHus paguoriokaropa?

Yem onpepensietrcd MMHUMaANbHOE W MaKCUManbHOE
paccTosiHue, Ha KOTOpPOM MOXeT paboTaTb
paguonokarop?



3aKkpenneHue. PeweHune 3agay

Yemy paBHO paccTtosiHue ot 3emnu Ao JlyHbl, ecnu npu eeé
pagvonokKkaumMm oTpaXEeHHbIA paguouUMNyJibC BO3BPaTUICA Ha
3emMrio yepes 2,56 ¢ OT Ha4yara ero nocCbISIKU?

OnpenenMTe ANMNTeNIbHOCTb UCNYyCKaeMoro vmmMmnysibca, eclriuv
MUHNMaAJNIbHOE PpPacCToAdAHUEe, Ha KOTOPOM MOXeT pa6OTaTb
AaHHaA pagnoJsioKaulMoOHHaA CTaHUUA 6 KMm.

MpooonxkutenbHOCTL paguouMnyribca npu paguoriokauum
paBHa 10° c¢. Ckonbko ANMWH BOMH coOCTaBnsieT OAMH
UMNYJbC, eCrin Yactota BosnHbl 50 MMy ?



