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ADNOTARE

in nota explicativa a proiectului de diploma se efectueaza analiza analogilor 1 a
prototipurilor dispozitivului in curs de dezvoltare. Analiza metodelor de masurare a intervalului la
tinta.

Scopul i sarcinile au fost determinate pcntru dezvoltarca dispozitivului de intrarc al
contorului de distanta a statiei de urmarire a solului. Acesta este conceput pentru a determina

coordonatele tintei 1 viteza de micare.

Al doilea capitol al tezei este o schema bloc a statiei de receptie parte, selectati baza
elementului dorit, oscilatorul local calculat, un amplificator cu o caracteristica amplitudine
logaritmica a unui detector i statia de urmarire fiabilitate portiune de primire. Se elaboreaza setul

necesar dedocumentatie de proiectare.



ANNOTATION

In the explanatory note of the diploma project the analysis of analogs and prototypes of the

device being developed is performed. The analysis of methods for measuring the range to the target.

The goal and tasks were determined for the development of the input device of the range

meter of the ground tracking station. It is designed to determine the coordinates of the target and the
speed of its movement.

In the second chapter of the thesis the structural diagram of the receiving part of the station

is presented, the necessary element base is chosen. The local oscillator, the amplifier with a

logarithmic amplitude characteristic, the detector and the reliability of the receiving part of the

tracking station are calculated . The necessary set of design documentation is developed.



AHHOTAIDI

B noxcHHTeJibHOH 3anHcKe AHUIOMHoro npoeKTa BbmOJIHeH aHaJlH3 aHanoroe H
npoTOTHNoa p83pa6aTblBaeMoro ycTPOHCTBa, MeTO.lJ;0B H3MepeHHR .lJ;aJibHOCTH AO u;enH H
onpelJ;edieHU u;edib H 3a.lJ;agH npH p83paboTKe BXO.lJ;Horo YCTPOHCTBa H3MepHTem1 .1J;aJi>HOCTH
H83eMHOH CTaHl.I;HH CJie)KCHHR. OHa npeAHanatfeHa AM onpeAeJICHHR KOOp.lJ;HHaT uedlH H CKOpOCTH
ee nepeMeiu;eHHR.

Bo BTopoil rnaee .I1J;HWIOMHo:H pa6oTLI npeACTaBJieHa CTPYKTYPHM cxeMa nropHeMHOH qgacTH
CTaHI.I;HH, BLBpaHa Heo6XO,lJ;HMM '".)JICMCHTHM 683a, paccgHTaHH reTepO.lJ;HH, ycrnHTedib c
JiorapH<I>MHqecKOH aMilJIHTYAHOH xapaKTepHCTHKOH, ACTeKTop H HMC)KHOCTb npHeMHOH gacTH
CTaHILLlHH CJIC)KeHHR, a TaK)Ke p83pa60TaH Heo6XO,lJ;HMbIH KOMIJICKT KOHCTPYKTOPCKOH

AOK)'MCHTau; Tn.



BBE I:t;EHJIE

B HacTo.smee epeM.si: OtfeHb 6ypHo paJdeusaeTc.si: aeuauuoHHOe coo6meHue. Eonbmoe
KOJIHtfeCTBO  BO3,llymHb X cy.noe (CaMOJieTOB, BePTOJieTOB H Tn) cocpe.noTOtfeHHHX 8
OTHOCHTeJibHO MaJIOM npOCTpaHCTBe TpebyeT onpe.neneHHbIX Mep.IlJI.sl IOBbllleHH sl 6e30llaCHOCTH
noneTOB. 3Tu Mepbl HeBO3MO>KHbl 6e3 pa.3pa60TKH COOTBeTCTBYJOIKHX pa.nuoTeXHHtfeCKHX
cpe.ncl B, KO1Op1>1e onpe.nedlsliOl KOOp,liHHal biBU3,llyllIHOIX cy.noe, CKOpOCIH HX nepeMel{eHH.sl B
3a.naHHOM nanpaedieHHH, TO eCTb 6e3 pa3pa6oTKH COOTBeTCTBYIOI{HX pa,llIHOJIOKaUHOHHbIX
ycT poii:crn.

Pa.nuoJlOKal.J,HR -0611aCTb HayKH H TeXHHKH, npe,wdeT KOTOpoii -Ha611 0.neHHe paJIH'iHbIX
060eKTOB (ueneii) pa,lIHOTeXHHgeCKHMH MeTO,llaMH: HX o6Hapy>KeHHe, pacn03HaBaHHe,
onpe.neneHHe HX KOOp,IHHaTH CKOpoCTH H.rmp.

PadJIHIfalOT aKTHBHYJO H naccHBHYJO pa.nHonoKauHHpH aKTHBHOH pa.nHonoKauHH
060eKT obnygaeTCR pa,lIHOBOJIHaMH, nOCblJaeMblVH pa,IHOJIOKauHOHHOIi: CTaHUHeit (PJIC), B
pe3y1 1>Tale gero BO3HHKalOT CHrHaJibl OT o6oeKTa. AKTHBHaJl pa,lIHOJIOKaUHR, B CBOIO ogepe.n1>,

no.npaJ.neJIReTCR Hapa.nHOJIOK8UHIO crraCCHBHbIM HaKTHBHbIM OTBeTaMH-.

pH pa,IHOJIOK8UHH ¢ nacCHBHb M OTBeTOM o6Hapy>KeHHe npOH3BO,IIRT no CHrHaliy,
oTpa>KeHHOMY OT o6oeKTanocne o6rnygenH.si: ero 3JieKTJ>OMarHHTHHMHB OJIHaMH. B noM cnriae
CHfHaJl, H3JiygaeMb H PJIC, HaJbBalOT 30H,IHpYJOI{HM, a CHrHaJl, npHXO)Ijlli{HIi OT uenH,
OTpa>KeHHbIM HIH 3XO-CHrHaJIOM. 3HatfeHHe OTJ>a>KeHHOro CHrHadia 38BHCHT OT 0T pa>K810I{HX
CBOHCTBO06'LeKTa.

pbH pa,lIHOJIOK3Il.J,HH ¢ aKTHBHbIM OTBeTOM o6Hapy>Kenue npOH3BO,IIRT nro CHrHany,
peTJ>aHCJIHpoeaHHOMY 060eKTOM.fIPH 3TOM npRMOH CHfHaJl HaJbBalOT JarnpoCHb M, a CHrHaJl,
NPHXO.IIRI{HH OT uenH- orneTHLIM. PeTpaHCJIRUHOHHY JO annaparypy,HaxO,lIRI{YJOCR Hao6oeKTe,
HMeHYJOT  OTBeT'iHKOM),.I MHTeHCHBHOCTb  OTBeTHOro CHrHana JaBHCHT OT MOU{HOCTH
ycTaHOBJieHHoro Ha 060eKTe peTJ>aHCJIRUHOHHo ro nepe.naT'iHKa. J];anbHOCTDb .neifcTBHR 3THX PJIC
HaMHoro 60111>llle .nanDHOCTH .neicTBHR PJIC ¢ naccHBHbIM OTBeTOM. O.nHaKo TaKHe PJIC Moryr
pa6oTalTb TOJIbKO co «CBOHMH» 060oeKTaMH. Mx 8 OCHOBHOM HCil01b3YJOT .IlJI.sl conpOBO)I(,lleHHR
paKeT H .rmpyrHX 060eKTOB, o6Jia)lalOll{HX c11a61>IMH OTpa>KalOll{HMH CBOHCTBaMH, a TaK>Ke .IlJI.sl
Oilo3HaBaHH.sl «CBOHX» 060eKTOB.

bBcCHBHaJdl pa.nuoJioKauHR OCHOBaHa Ha rrpHeMe co6cTBeHHOro pa.nHOH3JiygeHH.sl
060eKTOB. pJIC ¢ rraccHBHOH pa.nHOJIOKauHeH He HMeeT rrepe.nal’'HKa. OHa HMeeT JIHIlIb
nanpasnenHYJO  rrpHeMHYIO  aHTeHHY, ynaBJIHBalOllzylO  HJiy'ieHHR  060eKTa, rrpueMHHK,
ycHJIHBalOll{Hii: npHHRTb e pa,l[HOCHrHalib , H YCTJ>OHCTBa, ¢ IIOMOIKbIO KOTOpb X rrpOHCXOMT

perucTpauH.si: H aHaJIH3 3THX CHrHaJIOB. TaKHe pJIC HCIOJIb3YJOT .IlJl.sl HCCJie,lIOB3HHR RBJieHHH,
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npOHC XO,ZVIIUHX B KOCMH1eCKOM npOCTJ>aHCTBe (pa,nHOTenecKOnb ), a TaK)l(e .nm1 onpe.neneHU
MeCTONOJIO)I(eHHH KOpa6neH: H CaMOJieT OB no pa,nHOMrulKaM (pa,nHoneneHnU \Hjf).

0CHOBHOH HBJHeT CJlaKTHBHrul pa,nHOJIOKauirn, KOT Oprul B.ZJ.aJibHe hneM HMeHyeT CJInpocT O

pa,nHonoKauaeH:. B pa,nHooKauHH npHMeHmoT Pnc ¢ HempephlIBHbIM H HMnynLCHLIM

H3J1Y1:1eHHeM JHeprHH.

Eme A.C. ITonoB 3aMeTHJI, '"1TO pa,nHoBOJIHHHMelOT cnoco6HocTb OTpa)l(aTbC.sl. Ha JTOM
H OCHOB(ill npHHUHN .neH:CTBHJI pa,nHOJIOK8UHOHHOH CT8HUHH. MOIUHbIit nyg pa,nHOJIOKauHOHHOTro
nepe.naT'HKaM cpOKYCHpyeTC.sl 60JibWOQOit 8HTeHHOit B HanpaBJieHHH HCCne.nyeMoro o06'beKTa,
cpHKCHpyeTC.sIHH3yqaeTCJI OTpa)l(eHHbIB pa,nHOCHrHaJl, Ha OCHOBe gero.nedial OTCJIBhIBO.ZJ.bl0 Tex
HJIH HHblIX xapaKTepHCTHKax o06'beKTa.

Onpe.nereHHe Koop.ZJ.HHaT uenH pa,napoM rpoH3BO.ZJ.HTC.R ¢ ygeToM s1>BpaHHoii CHCTeMhl
KOOp.ZJ.HHaT. B1>6op TOA HJIH HHOH CHCTeMbl KOOp.ZJ.HHaT CB.R38H co ccpepott npHMeHeHH.R

pa,nHOJIOKaUHOHHOH YCT8HOBKH. H8npHMep, Ha3eMHrul pa,nHOJIOKauHOHHrul CT8HUHJI (PnC)

H&6J110.2J.eHH.R 38 BO3tYWHOH 06CT8HOBKOH H3Mep.ReT TPH KOOp.ZJ.HHaltueJIH: a3HMYT, yron Mecw

HHBKJIOHHY0 .Z2J.aJibHOCTL (noJIJ1pHru1 cHcTeMa Koop.ZJ.HHSET). ,

Pa3JIH'1alOT .ZJ.88 OCHOBHWX pe)l(HM8 pa60Tbl pJIC: pe)l(HM o63opa (CKaHHpOBfillHH)
npoCTpfillCTBa H pe)l(HM clie)l(eHH.R 38 uerr1>10. B pe)l(HMe o63opa nyq PJIC no CTporo
orpe.neneHHOH CHCTeMe npocMaTpHBaeT ece npocTpaHCTBO HJIH 3a,lI8HHbH ceKTop. AHTeHa,
HanpHMep, MO)l(eT Me.D.JICHHO nosopa'HBaTLCJI noa3HMYTY HBTO )Ke epeM.R 6@cTpo HAKJIOHHTbCH
eeepx H BHH3, CK8HHpyg no yrny MecTa. Bpe)l(HMe cne)l(eHH$1 fillTeHHa ece BpeM.sl HanpaeneHa Ha
Bb 6p8HHYIO uenb, H cneuHaldibHble CJie,ZVIIUHe CHCTeMitoeopaHBalOT ee ecre.n 38 .ZJ.BHIUeHCH
uenLIO.

Y.narreHHOCTb Toro HJH HHOro o6'beKTa onpe.ne]ljieTCji no 3ana3.ZJ.b B8HHIO OTpa)l(eHHOro
CHrHadia OTHOCHTeJibHO H3nygaeMoro. 38na3.ZJ.b B8HHe CHrHarra oqgeHb Marro, [IOCKOJibKY
pa,nHOBOJIHbD pacnpocttraH.RIOTC.R co CKOpocTblO, @KOH K CKOpOCTH CBeTa (300 000 KM/c).
,2J;eH:CTBHTedJibHO, .ZJ.JIJ| CaMOJieTa, Haxo.zvimerOCJI Ha paCCTO.RHHH 3 KM OT PJIC, 3ana3.ZJ.biBaJlHe
CHrHadia COCTaBHT ecero 20 MKC. TaKOH pe3yJibTaT, nonyqaeTC.R, H3-3a Toro, 'lMO pa,nHOBOJIHa
npOXO.ZJ.HT I¥Tb B 060HX HanpaeneHHJIX, K uelJlH H 06paTHO, TaK 'ITO o6bmee paCCT0$1HHe,'
npott.neHHoe BOJIHOI,COCT8BHT 6 KM. 0.Z2J.HaKO npHpa,nHOJIOK8UHH Mapca,ycnemHO npoee.neHHOH
B Hagarre 60-x ranoe, 3a,nep)l(Ka CHrHana COCTaBHJia OKOJIO 11 MHH,a JTO epeM.9: MaJihlM HaJBaTb
HeJib3$1. CoepeMeHHM BUI{HCJIHTeJibHM TeXHHKa cnoco6Ha 06pa6aT1>maTb CHrHaJiblc Bb COKOH
TO'"HOCTbIO H HH'1TO)I(Hb M epeMeHeM 3aila3.ZJ.bIBaHH.9:, noJTOMY ¢ noMOIUbIO pa,napoe MO)I(ffO
perHCTpHpOB8Tb 06'beKTbl,pacnOJIO)I(eHHbJe KaK Ha 6oJibWHX, TaK HHa MaJihIX paCCTO.JIHH.JIX OT
Haén10.nareJlJ1.CymecTByeT e.ZJ. HHCTBeHHoe cymecTBeHHoe orpaHH'teHHe npHMeHeHHR pa,napoe e

ve.rutx CBepx.nanl>HHX Ha6JI10.ZJ.eHHIi- JTO ocnabneHHe CHrHarra. EcnH CHrHaJl npOX0.ZJ.HT 60JibWOe
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paccTOJIHHe, TO OH qaCTHIJHO pacceHBaeTCJl, HCKa>KaeTCJl H ocnabesaeT H Bbl,AeJIHTb ero B
npHeMHHKe H3 co6¢cTBeHHbIX [IF'MOB npHeMHHKa H [lI}'MOB HHOro npOHCXO>K,lleHHJI 3aqacTyro
KpaHHe 3arpy.D.HHTedibHO. OcnaéneHHe cHrnana npH pa.nHonoKauHH anonHe no.zr..zir.aeTCH pactieTY,
KOTOpbtt OCHOBaH Ha npOCTb X <I>H3Htie CKHX coo6pa>KeHHJIX. EcnH B KaKOH - TO T OtIKe H3J1)"laeT CJI

MOI.UHOCTb p.TO nOTOK MOI.UHOCTH gepe3 e.D.HHHtmyro nnom;a,nKy. Haxo.z:r.gm;yrocg Ha pacCTOJIHHH

t2R. B 3HaMeHaTene CTOHT mom;a,nb c<Pepblpa,nHycoM R,

R , 6y.zr.eT nponopuHoHaneH P/41
OKpy)l(alOl.UeA HCTOIHHK. TaKHM 06pa30M, npH o6b tIHOH pa,nHOCBJ13H MOI.UHOCTb, npHHJITaH
aHTeHHOIl,06paTHO nponopUHOHaJlbHa KBa,npary paCCTOJIHHJI. 3TOT 3aKOH - 38KOH c<PepHtieCKOil
paCX0.D.HMOCTH nygKameprHH - BblIOJIHHeTCJI acer.zr.a npH pacnpOCTpaHeHHH BOJIH B CB060,nHOM
npocrpaHCTBe. )a>Ke ecJlIH CKOHUeHrpHpoBaTb H3JiygaeMyro MOUJHOCTb B yJKHH nyq H nOTOK
3HeprHH BO3paCTeT B HeCKOJIbKO pa3, (B3TOT KO3<I><I>HUHeHT Ha3biB8eTCJI KO3<I><I>HUHeHTOM
HanpaeneHHoro .z:r.eilcTBHH aHTeHHh , KH)l), KBa,npaTHtHaH JaBHCHMOCTb OT paccTOjlHHH
coxpaHHTCJI. Ho a pa,nHonoiCauHH pa,nHOCHrHan npeo.nonesaeT .z:r.soii:Hb e paccTOJIHHH, a caMa

obnygaeMaH uenhpacceHBaeT 3Hepm10 no aceMHanpaBJieHffjiIM,H ecnH o6nyqaromHH uenb noTOK

ZRTO npHX O.D.HI.UHH K npHeMHHKY pacceHHHHIi

IDTOK emeocna6JJjleTCJI BO CTOJIbKO )l(epa3 HOKa3blBaeTCJl o6palHO nponopUHOHaJlbHb M é 3TO

3HepmH ocnabesaeT 06palHO nponopuuoHanbHO

03HatiaeT, tITO .zr.ns noBb UieHHR .D.aJloHOCTH .reilcTBHH PJIC B .zr.sa pa3a npH npotlIHX paaHhIX
ychoaHRx MOILUHOCTh ee nepe.zr.altJHKa Ha,no noBb CHTb a 16 pa3. CTonb Bb COKoA ueHoH
.1J.OCTHralOTCJIBbCOKHe xapaKTepHCTHKH COBpeMeHHbX pJIC.

B PJIC c <I>aJOBhIM MeTO.D.OM H3MepeHH.si: .ranbHOCTH, xapaKTepHo HerpepblBHOe
JoH.nHpyroiuee HJnytieHHe. B 3TOM cnyqgae o paccTOJIHHH .no o6neKTa cy)];jIT no H3MeHeHHIO <I>aJhl
CHrnana reHepaTopa M8CUITa6HOH gacTOTbl (fMQq) 33 BpeVvH pacnpocrpaHeHHR
3JielCTpoMarHHTHbIX BOJJH .no o6rneKTa H o6paTHo. B <I>adJoMerpe cpaBHHBalOTCR .nee BOJIHbI:
np.si:MaH, nocrynalOl.UaH Henocpe.ztCTBeHHO OT fMq, H Orpa>KeHHaH, IOCTYflalOl.UaH CBblX0O.D.a
npHeMHHKa nocne orpak<eHHJI OT o6'LeKTa. 3TH pa,nHOBOJJHbIHMelOT pa3JIHtiHb e <I>aJb .

C.D.BHr<I>aJ Me>K,lly pPRMblM Horpa>KeHHd M CHrHaJlaMH 3aBHCHT OT .ZlaJbHOCTH .noo6'LeKTa
H tiaCTOTbl KOJJe6aHHH, reHepHpyeMb X fMq. TIOCKOJJbKY 'IBCTOTa KOJie6aHHit IDCTO.JIHHa, no
c.nsHry <I>aJ MO)I(HO onpe.rneJIHTb .ZlaJbHOCTb .no 06'LeKTa.

HaubonLUiee pacnpocTpaHeHHe nonyqun HMnynLCHhlilcnoco6 orpeneneHHJI .nanbHOCTH
Pa6oT Oii HMilYJJbCHOro JIOKaT opaynpaBJJjfeT reHepaT opHMilYJibCOB, cne.nylOl.UHX ¢ OTHOCHTeJJbHO
HeBbCOKOi:tgaCTOTOH nOBTOpeHH.JI -rop.si:.z:r.Ka COTeH HMIilY JibCOB B ceKyH.ny. MomHb e HMilY JibCbl
no.nalOTC.JI Ha reHepaTop Bb COKOiit gacTOTbIl, Bbpa6aThiBalOl.UHil OtieHb MOI.UHbe KOpOTKHe
HMnyJJbCbl BbCOKOIlaCTOTHbIX KOJJebaHHiIf. gepe3 aHTeHHbH nepeKJI10llaTedJb Bq HMIlYJibC
nocrynaeT B aHTeHHY H H3JJygaeTC.Jl. Tiocne H3JJyqeHHJI HMnynLca aHTeHHa no.nKJJIOtiaeTCJI K

BXO.1J.Y npHeMHHKa.
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0.UHOBpeMeHHO ¢ H3nytleHHeM HMilYJibCa 3anycKaeTCR reHepalop pa3BepTKH,
Bb pa6aTblBalOl.UHA JIHHeHHO HgpaCTalOl.Qee IHJIO06pa3HOe HanpR)f(eHHe. OHO IIOCTYllaeT Ha
rrmacTHHB ropH30HTadJibHoro OTKJIOHeHHR meKrpOHHo-nygeBoli TPY6KH, 3KpaH KOTopoii H
RBJUIeTCR 3KpaHOM pJIC.

YCHJieHHbIH H lipo.lleTelCTHpOBaHHLrit CHrHaJl ¢ BHXO,lla roHeMHHKa 110.uaeTCR Ha
nnaCTHHbIBep THKaJibHOro OTKJIOHeHIDLt{To )Ke MO)f(HO Ha6JIIO,llaTb Ha 3Kpatte? Tipe)f(,lle Becero, B
CaMOMHa'ladie JIHHHH pa3BePTKH IORBHTCR MOI.QHbIfHMrryJibC CHrHaJia SqreHepal opa, KOTOpb H
cny>KHT Ha'laJIOM wKani.1.nani. HOCTH. CnyCTR HeKoTopoe BpeMR, HY)f(HOe .llIlil pacnpocTPatteHIDI
BOJIH, npH.IyT CHrHadJibl OT uenelt. Jiyg K 3TOMY BpeMeHH nepeMeCTHTCR rrpasee. geM ,llaJibWe
uielib, TeM ,laJibille OT Hallalia pa3BepTKH OKTCR OTpR)f(eHHble HMIIYJibCb . A HX aMiIJHTY.lla
6y.neT COOTBeTCTBOBRTb HHTeHCHBHOCTHOTPR)f(eHHOro CHrHaJia.Tio Heit BKRKOH - TO Mepe MO>KHO
cy.nHTbo BeJIH'IHHe uenH. Orpe.n:eJIRTb .nan1>HOCTb Ha 3Kpatte HMrrynicHoronoKaTopa.n:ocTaTO'IHO
npocro: no.n: JIHHHeH pa3BepTKH MO )f(HO pacnono>KHTb mKany. Ho, nocKoJI&Ky TaKOH crroco6 y>K
OlJeHb Hecepbe3eH, B cxeMy JIOKaTopa BBeJIH MaCmTa6Hb e reHepaTOpblIMeTOK. I1IKany ,llaJibHOCTH
CTaJl pHCOBarl b 3JieKrpOHb liINYQ napanneJILHO co CBOHM OCHOBHWIM Ha3HalJeHHeM - HHIHKau;HeH
u:eneA. feHepaTop pa3BepTKH COBepmeHCTBOBaJIC.i, HarpHVep, .IIOCTHrHyTa BO3MO)f(HOCTb
«paCTRHyTb» no ropH30H TaJH JI106oe MecTO JIHHHH pa3BepTKH, 1TO6bl no.npo6Hee paCCMOTPeTb
OTPR)f(eHHb e CHrHaJiblB 3a.llaHHOM HHTepBane ,llaJibHOCTeli. Y OilHCaHHOfO HHIHKaTopa (OH
II0JIYKHJI Ha3BaHHe «HH,IHKRTOp THna «A») eCTb cymecTBeHHLA HellOCTaTOK: OH .n:aeT TOJILKO
AaJILHOCTDb, a HallpaBJieHHe Ha u:eru. HMO onpeneJUITb no lIKadiaM noaopoTHOfO YCTPOHCTBa
aHTeHHb . Tio3TOMY ogeHL cKopo 6L1JI pa3paoTaH .n:pyroA HH.IIHKaTop (THn B), Hcnoni3yeMi 11t B
pJIC KpyroBoro o063opa. AHTeHHa 3TOA CTaHU:HH BpamaeTCR BOKpyr BepTHKaJILHOA OCH,
«rpocMaTPHBaR» Bee a3HMyTaJlLHble HarpaBJieHHR OT O .no 360 rpa.nycoB. CTPYKTYPHaR cxeMa
PJIC H nopRJIIOK pa6O0Tbl OCTalOTCR rmpe)f(HHMH, HO HH,IIHKarop KpyroBoro o063opa (lli<O)
BblllOJIHeH COBCeM no:..tipyroMy. TIHJI006pa3Hoe HanpR)f(eHHe pa3BepTKH no.uaeTCR Ha
cneu;HaJibHb:di KOJILU:eBOii OTKJIOHRIOI.UHii 3JielCTpO.n,H JIHHHR pa3BepT KH Ilpo XO,IIHT no pa.n:Hycy -
OT ueH1'pa K KpalO 3KpaHa.0Ha nosopatHBaeTCR CHHXpoHHO ¢ aHTeHHOH. ,I(ml noBopOTa JIHHHH
pa3BePTKH Ha 061NHb e OTKJIOHRIOI.UHe maCTHHEX H y nO,llalOT CHHYCOH,llaJibHble nepeMeHHL e
HallpR)f(eHIDI B KBa.n:paTYpe, T.e. Ha 0.IHY napy nnaCTHH - KOCHHYCOH.llaJILHOe Hanpg)f(eHHe, a Ha
.pyryro CHHYCOH,laJibHOe. qaCTOTbI3THX HallpR)f(eHHH paBHbl tiaCTOTe BpameHHR aHTeHHbI H
COCTaBJUIIOT ,lIOJIH repua. Jiyg npH 3TOM onHChIBaJl 6i.1Kpyrn Ha 3Kpatte, HO, noCKOJILKY HMeeTCR
eme HanpR)f(eHHe pa;i:HaJibHOH pa3BepTKH Ha KOJibU:eBOM meKrpo.re, H3MelUllOmeecg
3HatfHTeniHo 6itTpee ¢ qacToToA noBTopeHHR HWMiygaeMblX HMIYJILCOB, nyq qepTHT JIHHHIO

pa3BepTKH, Bp8l.Ual01.QYIOCJIBMeCTe cBpal.QeHHeM aHT eHHbl.
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CHrHadl ¢ Bb xo.na npHeMHHKa nonaeTcS| Ha ynpaBJJSIIOIUHIi JJJeKTpo.n (ceTKY) 3JIT H
JacTaBJJSleT nyqyeedJH'IHBarb SIpKOCTb npH HaJIH"IHH OTPa>KeHHbB X HMnynhcoe. TaKHM o6padJoM,
Ha 3KpaHe 1 1 KO nyq «pHCYeT» pa.n.HoJ JOKallHOHHYIO KapTy MeCTHOCTH. MecTo pacnono>KeHHSI
caMoii PJIC cooTBeTCTBYeT weHTpY 3KpaHa.JloKaTop Kpyroeoro o63opa xopowo no.nxo.n;HT JJ;Jljl
MopeKOH HaBHf8UHH, JJ;8JIbHero o6Hapy>KeHHSI 803.D;ywHOI X ueneii,JJ;HCileT'lepcKoro KOHTPOJJSI B
aJponopTax. Tenepb see qgame nepexodJ;(T K ceKTOpHoMy o063opy, npH KoTopoM aHTeHHa
«OeMalpHBaeT» He Beeb ropH30HT, a TOJJbKO ffY>KHYIO ero qacTb. EonbWHe HaJeMHb e PJIC
CHa6>KalOT HH.n;HKaT OpaMH HeeKOJibKHX THIOB: Kpyrosoro o63opa JJM o6Hapy>KeHHR ueneii H

KOHTpOM 06CTaHOBKH, THna A J1.Jijl TO'lHoro onpe.neneHHS!| .D;aJibHOCTH H Te.n;. EcnH, HanpHMep,
.n;HarpaMMa HanpaBJJeHHOCTH aHTeHHHMO>KeT «KdaTbeSIl» eme H no yrny MeCTa (JJ;J1j1 3TOfO

06bNHO He HaKJJOHSIIOT BCIO aHTeHHYy, .:{OCTaTO'HO «Ka'laTb)) ee o6rnyqgaledib), TO rnpHMeHRJOT B
.nononHeHHe K 11K O HH.n;HKaT op «JJ;alibHOCTb - BbICOTa». B HeMny( pa3BepTb BaeTcS1 no pa.n.Hycy
H «Ka'lkeTCSI» B HeKOTOpOM ceKTope CHHXpOHHO c¢ aHTeHHOH, a KOOp.D;HHaTh Bb 6patbl
npRMoyroJJbHbIMH. TaKoii HH.n;HKaTop uarJJR.n;HO noKa>KeT H e1>1c0Ty uenH.

Hoeb® Tpe60BaHHS 1, npe.n;bSIBJljleMble K PJIC, npHB eJJH K pa3pa6oTKe cosepweHHO HOBOii
TeXHHKH, HOBbIX npHHUHNnos pa.n.HonoKarHH. B aeToS1mee BpeMR Ha cospeMeHHbIX PJIC
HMnyJJbC, DCblJJaeMbH CTaHUHeH, npe.n;CTaBMeT co6oii CHrH8JI, 38KO.D;HpoBaHHWHB no BeCbMa
cno>KHOMY anropHTMY (HaH6onee pacnpoCTpaHeH Ko.n BapKepa), noJBOJIj(JOil{Hii ronycaTb
JJ;aHHb e DBIleHHOIi TO"IHOCTH H pSLn .nonoJIHHTeJibHBIX cee.neHHJf 0 Ha6JIJO.n;aeMOJf uedIH.C
IOHBJieHHeM TP8H3HCTOpoB H BbHI'THCJIHTeJibHOH TeXHHKH MOIUHb e MerasaTTHb e nepe.nal'lHKH
YWJIH B rpoWdioe. Ha HX CMeHy npHWJIH CJIO>KHble CHCTeMb pJIC cpe.n;Heii MOIUHOCTH,
o6'be.n;HHeHHbJe nocpe.ncTBOM 3BM. Bl1trongS1 BHe.n;peHHJO HH<I>opMallHOHHOX TexHonornii
cTadia BOJMO>KHa CHHXpoHHaSI| asToMaTH'ecKaSI| pa6oTa HeCKOJJbKHX PJIC. Pa.n;Ho110KaUHOHHbe
KOMnJieKCbl IOCTOSIHHO coeepweHCTBYIOTCSI, HaxOJJ;fi HOBb e ccl>epbl npHMeHeHHSI: B
HCCJie.D;0BaHHHKOCMoca, J| HaBHf8UHH 803.D;ywHbIX HMOpcKHX cy.noB, BBOeHHOH TeXHHKe (JJ;J1j1
06Hapy>KeHHS 1 uenH H uase.nenM paKeT ua uenb), B reocl>HJHKe H reorpacl>HH,B m.nponornH, B

OKeaHorpacl>HH H Tn.
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