Tema Nel. TeopeTndeckne OCHOBBI MOCTPOEHHUS CUCTEM BOOPYKEHUS 3E€HUTHBIX
PAKETHBIX BOWCK.
3anarue Ne 4. MeToapl paguoaoKallMOHHOTO 0030pa, UCHOJIb3yEMBIE B CHCTEMAaX

BoopyxeHus 3PB.

VYy4eOHbIe BONPOCHI
1.  Meronbl 0630pa MPOCTPAHCTBA MO JAIBHOCTH U PaUaIbHON CKOPOCTH.

2. Metoasl 0630pa MPOCTPAHCTBA MO YTIOBBIM KOOPAHHATAM.

Beenenue
PagnonokannonHoe HaOMIOAEHHE OCYILECTBISIETCS B ONPEAEIICHHOU
00J1aCTH TPOCTPAHCTBA, KOTOPYIO Ha3bIBAIOT 30HOM BuauMocTu (3B) miu 30Hoi
0030pa (30) PJIC. Pazmepsl 3TOi 30HBI ONPEEIAIOTCA KOJTUYECTBOM U3MEPSIEMbIX
KOOpPJMHAT U MHTEPBAJIAMH, B MpeJieaxX KOTOPhIX BO3MOXKHO U3MEpPEHUE.
B npocteiiiiem ciaydae mpu U3MEpPEHUU JIBYX KOOpJAMHAT — a3uMyTa 3 u
nanbHOCTU J[ MOXHO HariasiAHO OTOOpa3uTh 30HY BuAuMocTU PJIC B monspHBIX

KoopauHaTax (pUCYHOK 1).

F

Cepep
100 KM
+ Cegep
B1
Ba
0 1100 &ML
B=0". 360" p=pl1 ... B2
JT=0...100 xn =0 ..100 xm
a. Kpyroras zoHa enmmocTH 6. CexTopHAA 30HA BHIHMOCTH

Puc.1. BapuanTsl 30H BUAUMOCTH 2-X kKoopauHaTtHou PJIC
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O4eBUAHO, YTO M3MEHSSI MHTEpBAJI MPOCMOTpa MO JIt0OOH W3 KOOpIUHAT,
MOXHO TIOJIYYHTh HOBYIO KOH(Urypamuio 30HbI 0030pa. Takxke O4Y€BUIHBIM
ABJSACTCS TO, 4YTO JJI1 OJHO3HAYHOI'O ONPEACIICHUS MECTOIIOJI0XKEHUS eI B
MPOCTpaHCTBE HEOOXOAMMO 3HATH HE JIBE, a TPU €€ KoopauHatbl. [lostomy mist
OonpirHCTBa coBpeMeHHbIX PJIC 30Ha BUIMMOCTH — TpeXMEpHasl.

Opnako B 3PC 1menb 3T0 HE TONBKO OOBEKT, KOOPAUMHATHI KOTOPOTO
HEO0OXOIMMO y3HAaTbh, HO U MULIEHB, B KOTOPYIO 3aT€M OCYILECTBIIAECTCS HaBEACHHUE
3eHUTHOM ympapisiemoit paketsl (3YP). s naBenenus 3YP Mano 3HaTh TOUHbBIC
MPOCTPAHCTBEHHBIE KOOPAMHATHI II€JIM, HEOOXOJMMO 3HaTb W TO, C KaKOH
CKOPOCTBIO OHa JBHXeETcsA. [[03TOMy B CTaHUMSAX HABEACHUSI PAKET KPOME TpEX
KOOPAMHAT, 3aJa0IIUX ITPOCTPAHCTBEHHOE IOJIOKEHUE LIEJIH, MOYKET U3MEPATHCS
Y YeTBepTasl KOOpAMHATa — pagualibHasi CKOPOCTh.

3ona BuauMocTH Takoil PJIC sBnsieTcsl 4eThIpEXMEPHOU U XapaKTEPU3YETCS

YETBIPbMSI KOOPAMHATHBIMUA HMHTEpPBajaMu 0030pa: MO JATbHOCTH AFpss = Fmax —

Pmin, IO @3UMYTY ABoss = Pmax — Pmin, IO YTIY MECTA AEp55 = Emaxr — Emin, & TAKKE TIO

max

paguaibHON cKopocTu AVys; = min. ATO KacaeTcs 30HbI 0030pa 1o

ry ry
paIII/IaJIBHOﬁ CKOpPOCTH, TO OHA MOIKCET OBITh NpCacCTaBJICHA B JABYX BApPHUAHTAX —

s npubmkaromuxes k PJIC neneit u nns ynansromuxcs ot PJIC neneit, uro

%

ry

BBIPXEHO MOJIYJIEM B (hopmyite.

3HauyeHUS KOOPJWHATHBIX HMHTEPBAJIIOB B coBpeMeHHBIX PJIC Benmkwm, a
paspemiaromnias CIOCOOHOCTh B ONPEACICHUHM KOOPAMHAT OYCHb BBICOKA.
Hampumep, xapakTepHble 3HAUCHUS IS TaJbHOCTH COCTABJISIOT: KOOPJIWHATHBIN

Y, uarepBan — 300 kM, a pazpemaronias

criocooHocte Ar ~ 200 ™. He ciaoxHO

Y6CJII/ITBC$I, 4dTO B KOOPAMHATHOM HHTCPBAJIC

-,

TOJBKO IIO OIIHOﬁ KOOpAWHATC YKIIAAbIBACTCA

1500 AIIEMEHTOB pa3pelIeHuUs. Jns

aByxMepHoro ciy4as 30 oOmiee KOJIHMYeCTBO

Puc.2. Pazouenne 30
Ha DJIEMEHTHI pa3peIICHHS
B MIPSIMOYTOJIbHBIX 1
MOJIAPHBIX KOOPMHATAX
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AJIEMEHTOB Pa3peIlIeHHs] B 30HE €CTh MPOU3BEIACHUE YHUCIA AJIEMEHTOB MO 00erM
KOOpAMHATaM (HanbHOCTh - asumyT) 1500 . 360 (mpu AB =1°) (pucynok 2), T.e.
coTHH Thicsd. [ geThipexmepHoit 30 4YHCIIO 3JIEMEHTOB Pa3peIICHUS MOXKET
JOCTUTaTh MWUIMOHOB. [[7 KOJWYECTBEHHOTO OMHMCAHUSA 4YHCIA DJIIEMEHTOB
paspelieHusi  11eJIeCO00pPa3HO  TMOJIb30BAThCS HOPMUPOBAHHBIMHU  €IMHUIIAMU,
OTpeNIeNIIeMbIMU OTHOIIICHUEM HHTEpBaja 0030pa MO KaXXJI0W M3 OLIEHHMBAEMbIX

KOOPAMWHAT K COOTBCTCTBYIOLICMY UHTCPBAJIY pa3pCIICHHNA:

N — A’/’063 . N — Aﬂo63 ) N — Agoés ) N _ A1/063

AT P A8 T Ae T AV

TO €CThb KOJIMYCCTBOM Pa3pCiIaCMbIX 3JICMCHTOB B 30HC 0630pa PJIC 1o KaXXJ10M U3

KOOp/AHMHAT.

3amavya oOHapysKeHUs 1enel (oydYeHrue 0TBeTa Ha BOTPOC — €CTh IEeIh WIIH
ee HeT) pemaeTcs A KaKAOro JJIEMEHTa pa3pelieHuss B TMpeaenaX 30HBI
BUIUMOCTH. Bpems, TpeOyeMoe st OOHapyKCHHS IICIM B OJHOM DJICMCHTE
0003HAYMM KaK BpeMs aHAJH3a fg4y.

3a Bpems t,, B akTHBHBIX PJIC C TacCHBHBIM OTBETOM BBHITIOJHSIOTCS
CJICTYIOIIUE OTICPAIIHH:

— HaBCJICHHC aHTCHHOW CHUCTEMBI Ha TPEOYEMBIH AJICMEHT pa3pelIeHuUs;

— u3nydeHue 3oHaupytomiero curnana (3C);

— MpHEM OTPaKEHHOTO OT IIeNM CUTHAaJa (€CNU LEeJb €CTh B MCCIEAYEMOM
AJIEMEHTE Pa3peIlICHHs);

— 00paboTKa MPUHATOTO CHTHAJA 0 33JaHHOMY aJTOPUTMY.

JUIMTETbHOCTD  f; MOXKET JIOCTHTaTh JIECATKOB MWUIMCEKYHI. Eciam
pocMaTpuBaTh Bce dneMeHThl 30 O/IMH 3a JPYTUM CyMMapHOe Bpems, TpeOyemoe

Ha TOJHBIA TPOCMOTP Bcei 30HBI (0030p

AHTEHHaA MPOCTPAHCTBA) OMpPEAENIeTCs KaK fo5=tuu"N,
MepeasouLee CHCTEMA
YCTPOHCTRO /_ rae N=N,:Ng-Ne-... — KOINYECTBO DJIEMEHTOB
(> paszpemienus B 30.
Takoit croco® 0030pa mpocTpaHCTBA
MpuerMHoe \ NPUHATO HAa3bIBaTh MOCJIEA0BATEJIbHBIM.
yCTPOHCTEO

Puc.3. Crpykrypa xanana PJIC
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Jns cBoedt peanuzanuu OH TpeOyeT OJMH KaHaj, BKIIOYAIOUIUMN MepenaTdHK,
AHTEHHYIO CUCTEMY U MPUEMHUK (PUCYHOK 3).

Ouesugno, uto mig N~10° u  #,~102cek. BpeMs 0630pa f,s:~10%ek. (310
O6onee 2 wyacoB u 45 muHyT). [ns oOHapyXeHHsS CKOPOCTHBIX BO3IYIIHBIX
00BEKTOB TaKOe BpeMs 0030pa HEPUEMIIEMO.

HampammuBaeTcss »leMEHTapHOE pEIIEHWE — I YMEHBIIEHUS  fo5;
JOCTaTOYHO BCE€ 3JIEMEHTHI paszpemieHuss 30 MpocMOTpeTh OJHOBpeMeHHO. [Ipu
TOM fo5; JOJDKHO CTPEMHUTHCS K fqy. Takol cmoco® o030pa MPUHATO HA3bIBATh
napajujieJbHbIM 0030pOM TPOCTPAHCTBA, M JUIsl €ro pealu3aluu Tpedyercs
co37laHue OTAENbHOr0 KaHana (rmepeaaTuuk, aHTeHHas CUCTEMA U IMPUEMHUK) IS
Kaxx0ro 3neMenTa 30 (MILIMOH KaHAJIOB), YTO TAK)Ke HEMPUEMIIEMO.

Ha npakTuke HCMONB3yIOT pa3auyHble KOMOMHALMM MapayiebHOTO U
MOCJIEIOBATENILHOTO  0030pa, KOTOpbIE TO3BOJSIOT MOJYYHUTh TpPeOyemyro
BEJINYMHY BPEMEHH f,5; IPU MUHMMAJIbHBIX allapaTHBIX 3aTpaTax.

KiroueBbIM MOMEHTOM B [IaHHOW CHUTyalUH SBISAETCS ONPEIEIICHHUE
norpebHOro BpeMeHu oO3opa. Kak mpaBuio, 53To Bpems ompenenseTcs
notpebutenemM paauosiokarmoHHo wuHdopmaruu (PJIN). Ecnu nmotpebutenem
PJIN Beictynmaer 3PC, TO ft,5; — »TO Tmepuoa OOHOBIICHHS HHGPOPMAIUU O
BO3JIYITHON 00CTaHOBKE B 30HE OTBeTCTBEHHOCTH 3PC. YuuThIBas, 4To HEISIMU
st 3PC sBasitoTest BeIcOKOocKopocTHble 1 MaHeBpeHHbie CBKH, 7,45, 105KHO OBITH
MUHHUMAaJIbHBIM.

[lonpoOHble TaKTHYECKHE pacyeThl MNOTPEOHOro Mepuoaa OOHOBICHUS
uHpopmaiuu 0ynyT uzyuyarbcs B kypce «Takrtuka 3PBy. IIpaktuueckoe 3HaueHue
fo63 IOJDKHO COCTAaBIIATh MOpPsAJIKA 6 CEKYHJ U MEHEE.

B nanHO¥W nexkuMM MBI pacCMOTPUM CIOCOOBI JOCTHUXKEHUS TpeOyemMoro
3HAYEHUS f,5; 32 CUET KOMOMHAILIUU TOCJIEI0BATEIBHOTO U MapajiebHOro 0030pa

IIPOCTPAHCTBA 0 PA3JIUYHBIM KOOPAHHATAM.

1. METO/IbI OB30PA ITPOCTPAHCTBA I1O JAJIBHOCTU
U PAJIUAJIBHOU CKOPOCTU
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MeToabl 0030pa MPOCTPAHCTBA MO JATbHOCTH.

0O630p 3o0ubl BuguMoctu PJIC mo

~o 112
—— { : JAIBHOCTA  IIPOMCXOAUT B  IIporecce
'Y _'?Hl ; p p
[ [
r i =
S ; : pacrpoCTpaHEeHUs 30HIUPYIOLIEN
I Il ?H[g ,  OVICKTPOMArHWTHOM BOIHBI 10 LEIA H
. il 5
l-ll'-u I\'I"IJ oOpaTHO. PajgnosiokallMOHHbBIE CHUTHAJbI,
g 5 R OTPaX€HHBIE OT PAa3JIMYHBIX DJIIEMEHTOB

paspeueHuss Mo IajJbHOCTH, IOCTYIAIOT
Puc.4. BpemeHHOE MO0KEHUE

. Ha BxoJ npuemHoro yctporcrtBa PJIC B
OTPaXEHHBIX OT LeJICH CUTHAJIOB

JU11 OJIHOUHOTO PAHOHMITYIbCa pa3IuyHbIe MOMEHTHI BPEMEHH, MOITOMY
0030p MpOCTPaHCTBA MO JAJbHOCTH
SBIISIETCS.  TIOCJTICOBATENbHBIM.  HHKakux  CHeNUanbHBIX  ONEpanuid s
BBITMIOJTHEHHUST TaKoro 0030pa MpH HCIOIB30BaHUM HMITYJIBCHBIX 30HAHPYIOIINX
curHanoB (3C) ne Tpebyerca. OnHAKO TPH HMCHOJIb30BAaHUM MPOTSKEHHBIX BO
BPEMECHH  CHUTHaJIOB (HampuMep, KOTEpEHTHas TMadka MpSMOYTOJbHBIX
pamuoumiyinbcoB (KIIITPH)), o6paboTka KOTOPHIX MpeArnoiaraeT uxX IJIUTEIbHOE
HaKoruieHHe (KOorJa BpeMs HAKOIUICHHS MPEBBIIIACT MaKCUMaIbHOE BpeMs
3ama3bIBaHMs) MOXKET ObITh OPraHU30BAH U MapajuieIbHbI 0030p M0 JAJIBHOCTH.
Ha pucynke 4 moka3aHO BpEMEHHOE IIOJIOKEHHWE JIBYX HWMITYJIBbCHBIX
orpakeHHbIX curHaNoB (OC) OT 1enel HaXOMIIMXCS Ha PAa3IUYHBIX JAbHOCTIX
ry1 U ry2. MOMEHT mpueMa KaKJIO0TO CHUTHajla 3aJep>KaH OTHOCHUTEJIBbHO Hauaja

m3nyuenus: 3C Ha BpeMs 3ama3/IbIBaHUs

2r.
2 =42 . 8
3i c (i=1,2),tnec=3.10°m/c.
Iz Hl
[Tpu 30HUPOBAHHUH LeJe

OIMHOYHBIM CUTHAJIOM H3MEPEHUE f; HE
MPECTABIIACT KAKUX-TMOO 3aTpyAHEHUI
U MOXET IPOU3BOJIUTHCS, HANPHUMED,
yTEM BU3YaJIbHOTO U3MEpEHUs

paccTostHus MEXIY APKOCTHOU
Puc.5. Onpenenenne naibHOCTH LIEJIH

10 UHIUKATOPY KPYTrOBOTO 0030pa

nMmityascHou PJIC



OTMETKOM LIeuM W IEHTPOM OHKpaHa HMHAUKATOpa C KPYroBOM pa3BEpTKON IO
KOOpJMHATaM a3uMyT-IalbHOCTh (P-/]), COOTBETCTBYIOIIMM MOMEHTY H3JIyYECHUS
3C (pucyHok 5).

Ecim B PJIC B kauectBe 3C HCHONB3yeTCA MAykKa pPaguoOUMITYJIbCOB
(pucyHOK 6), U3Ty4YE€HHE TAKOr0 CHUTrHaja OCYIIECTBISAETCS TEPUOJAHYECKH C

MHTEpBaIoOM 1, B TeueHue BpeMeHu 1. = MT,.

NN
i

Puc.6. KorepenTHas nmayka npsitMOyroJIbHbIX paJdOUMITYJIbCOB

—

— |

Bo3M0oXHBI 1Ba pa3Iu4HBIX Cy4dasi UCIIOJIH30BAHUS MTAYKH PaIMOUMITYJIECOB
B 3aBUCUMOCTH OT COOTHOIIEHHUS TMEPHOJIa TOBTOPEHUS] UMNYJbCOB B mauke 7, u
MaKCHMAJIbHOT'O 3HAYEHUSI BPEMEHHU 3ama3AbIBAHUS 5 yaxc.

Ecmu T, > ¢ uake, TO UMEET MECTO CIydail OJHO3HAYHOr0 o030pa IO
nanbHOCTH. [Ipn 3TOM BpemeHHble cooTHomeHus Mmexay OC u 3C B mpenenax
OJIHOTO TepUojia TMOBTOPEHUsI 7, TOJHOCTHIO COOTBETCTBYIOT PACCMOTPEHHBIM
BBIIIIE IS CIy4ash OJMHOYHOTO HMITYJbCca, a 3a BPEeMs HU3JIy4eHUs Tayku 1.
cyliecTByeT M HayaJdbHBIX MOMEHTOB BPEMEHH, aHAJOTMYHBIX TMOKa3aHHOMY Ha
pHUCYHKE 6.

Ecmu T, < t; yaxe, TO UMEET MECTO Cllydall HEeOJHO3HAYHOIro o030pa IO
nanbHOCTH. JIJIsi aHanm3a MpPUPOALI ATOM HEOJHO3HAYHOCTH PACCMOTPUM

BpeMmeHHble cooTHomeHuss mexay OC u 3C npu wucnonb3zoBanuu KIITIPU
(pucyHok 7).
JLl

=
=
=

M-1 M

==
==
==

i NUU MU

Puc.7. BpeMeHHOE MOI0)KEeHUE OTPAXKEHHBIX OT 1eau curdanos At KITTTPA

ts
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OTpa’keHHBIN OT LIeJIM CUTHAJ, TaKXKe KaK U 30HIUPYIOLIUH, MPEAICTaBISIET
co0olt mauky u3 M paJHOUMITYJIbCOB, CMEIIEHHYIO MO0 BPEMEHU Ha BEJIMYUHY f;
OTHOCUTEJIBHO MOMEHTa Hadayia u3nydeHus. OCOOCHHOCTh M3MEpPEHHUS BPEMEHHU
3ama3fbplBaHUsl B O3TOM ClIy4ae COCTOMT B HEBO3MOXKHOCTH OJHO3HAYHOTO
conocTraBieHus: kaxaoro umnyibca OC cooTBeTcTBYylOUIEMY emy umiyibey 3C.
Hanmpumep, BrOopoMy wumnyiabcy B mnayke OC B paBHOM CTENEHU MOTYT
coorBeTcTBOBaTh 1, 2, 3 m 4 wumnynecel B mauke 3C. Ilpu 3TOomM Bpems
3ama3fplBaHUsl OTPAKEHHOIO CUTHAJa MOXKET OBITh ONpPEeNesieHO TOJbKO
OTHOCHUTENBHO ONuKaillliero cieBa 30HAUPYIOLIETO HMMIyJbca. Takoe Bpems
3ama3fblBaHusl TMPUHATO Ha3bIBaThb OTHOCUTENBHBIM f; omy, B OTIWYHE OT
UCTUHHOTO ;.

B o0miem ciyyae MCTMHHOE 3HAYEHHUE BPEMEHHM 3alia3/IbiIBaHUs OTINYAETCS
OT #; omn HA LI€TI0€ YUCJIIO MEPUOJIOB MOBTOPEHUS

Z-3:Z-S’Ol’f’ll'l—i_ICYW}’l)
rae k - yuciio uenbix nepuo 0B MOBTOPEHUS, YKIIAIbIBAIOIIUXCS HA UHTEPBAJIE 1,
(nns ciydasi, TOKa3aHHOTO Ha PUCYHKE 3, k = 2).

HeonHo3HAUYHOCT, B OMNpEJEeNeHUH AalbHOCTH SIBISETCS HEA0CTaTKOM
nonobHoro 3C, oaHako, mpu opraHuzauud o63opa mo [| HEOJHO3HAYHOCTH
OPUBOJUT K  YMEHBIICHHIO  KOJIMYECTBA  JJIEMEHTOB  pa3pellieHus,  a,
CJIeI0BaTeIbHO, K YIPOIIEHUIO MPOIeaAyphl 0030pa. [IeHCTBUTENBHO, MOCKOIBKY
t; omn < T,, N7 OOHApYXEHUS 1eliel ¢ JIOO0bIMU JATbHOCTSIMH B Mpeaenax Ars;

Tl’l

AOCTATOYHO ITPOCMOTPCTH Nr = T QJICMCHTOB pa3pCIICHUA.

u

Ha npakTuke a8 MCKIIOYEHUS TOTEpPh CUTHAJIOB, PACIOJOKEHHBIX Ha
CTBIKE COCEIHUX AJIEMEHTOB pa3pelICHUs, UCIIOIb3YETCS B3aUMHOE MEPEKPHITHE
paspelraeMbIX 3JEMEHTOB, XapakTepuzyeMoe Kod(POUIIMEHTOM MNepekpbiTus K.
DU3NYECKUN CMBICII 3TOM BEJIIMYMHBI B TOM, YTO OHA MOKAa3bIBA€T MUHHUMAaJIbHOE
KOJINYECTBO MPOCMOTPOB, UCIOIB3YEMBbIX I KaXKA0W TOYKM Ha BPEMEHHOUN OCH

3a o1HO 30HAUpoBaHue. Hanpumep, ecin K, = 2, TO KaXAyK TOYKY Ha BPEMEHHOU
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OCH NPOCMAaTpUBaeM ABaXIbl. [ peanu3anuu yKa3aHHOTO TpeOOBaHUS YHCIIO
AJIEMEHTOB pa3pelleHus ClelyeT yBeInuuTh B K, pas.

Kpome Toro cnegyer ydects, uto mpuem OC BO3MOXKEH HE Ha BCEM
npotsbkeHun 7T,, Tak Kak Ha BpeMsa usnydeHus 3C TNPUEMHHK 3aKpbIBaeTCs
(6nanxupyeTtcst). JUINTENbHOCT OJaHKa COCTABISIET Ty.

Taxum 006pazom, UTOrOBOE BbIPAXKEHHUE JJIsl ONPEACIICHUS YUCIIa JIEMEHTOB

pazpemenus no I ays KIIIPU cocraBnsier

T
" K -1=0K, -1
,Z- >

u

N =

r

T

n
rae Q. = r CKBa)XKHOCTH CUTHAJIA.
u

MeTtoabl 0030pa MPOCTPAHCTBA MO PAANAIBbHOI CKOPOCTH.

PanuosiokalinoHHBIN 0030p MO paguabHOW CKOPOCTH TaKXKE MOXKET OBIThH
OJIHO3HAYHBIM HJIM HEOTHO3HAYHBIM.

s onucanusi uacmommuwiX CE0UCME CUSHANA NPUMEHAEMmCs NOHAmMUE
CneKmpa CueHala — pacnpeoeieHue Hepauu, AMRIUmyobl Ul aszvl cueHala no
yacmome. [[ns onpeodenenusi paouarbHou CKOpOCMU UCNOb3Yemcsa AMnaumyoHo-
yacmomuwii  cnekmp  (AYC).  Haensaonoim  npumepom  CReKmMpaibHO20
npedcmasnenus Oenozo ceema sAensiemcs paoyea. B mpocmetiwem cayuae -
CUHYCOUOANILHO20 ~ HEMOOVIUPOBAHHO20 — CUCHANA  8eCb  CHeKmp  Oyoem
cocpedomover HAa OOHOU eOUHCMBEHHOU uacmome (MmaKou CueHal NPUHAMO
HA3b18aMb MOHOXPOMAMUYECKUM).

Ecnu B kadectBe 3C HCMOIB3YETCS MOHOXPOMATHYECKU CHTHAJ, B CIICKTPE
KOTOPOT'0 TMPHUCYTCTBYET TOJBKO OJHA COCTABIISIONIAs, W3MEPEHUE DPaTuaTbHON
ckopoctu V., Tpou3BOAUTCS omHO3HayHO. I[Ipm sTom 0030p mo V,, Moxer
OCYIIECTBIIATHCS KaK MOCIEA0BaTEIbHO, TAK U MapajlieIbHO.

Ecmu ke criektp 3C coaepKUT HECKOJIBKO COCTABISIONINX, TO JIJIS1 OTBETA Ha
BOTIPOC OJTHO3HAYHO WJIM HEOJHO3HAYHO OyJET MU3MEPATHCS paauaibHas CKOPOCTh

HCO6XOIII/IMO CPaBHUTb MAKCHMAJIBHOC A4IIpHOPHOC 3HAYUCHUC I[OHJ'ICpOBCKOﬁ



gyactotel OC ¢ BEIMYMHOM YaCTOTHOTO MHTEpPBAaJIa MEKIY COCEAHUMU
coctaisomnmu criekrpa 3C. Pacemorpum 310 Ha npumepe KIITIPU.

AYC npuHHMaeMoro CurHaua Mmpu OOJYyYEeHUH IIeJId KOT€pEeHTHON Mauykou
paAMoOUMITYJIbCOB TIOKa3aH Ha pUCYHKE &, TIJe YacToTra fy XapaKTepusyer
MTOJIO’KEHHE Ha YaCTOTHOM OCU LIEHTPAJIbHOTO JienecTka cnekrpa 3C.

N3 pucynka BuaHo, uto AUC oTpaxke€HHOTO CUrHajia, Tak ke, kak AYUC
30HJUPYIOLIEro, SBISETCS TMEePUOANYECKON (YHKUMEH YacTOThl M COACPKUT

1
(i

u

=0, CHEKTPaIbHBIX TUKOB, MOBTOPSIOIIUXCS ¢ UHTEpBAIOM F), = [/T),.

Fp. OTH

T -

N
Mﬂ LA, ﬂim;_m N

ftFm, f0+1? g

S all E{\l

Puc.8. AMmuTyaHo-4yacTOTHBIN ciekTp npuHsaTon KIIIIPU

B ormnune ot AUC 3C kaxnaplii W3 CHEKTPAIbHBIX IHMKOB CHTHAJA,
OTPaXCHHOT'O OT ABWXKYILIEHCS LIEJIH, CMEIIECH OTHOCUTEIBHO COOTBETCTBYIOILETO

nuka 3C Ha BCIIMYNHY I[OHJICpOBCKOﬁ I_[O621BKI/I HqaCTOTHI.

rae V., — panuainbHas COCTaBJISAIOAs CKOPOCTH LIEIIH.
N3mepss pasHULY 4aCTOT MPUHUMAEMOIO M U3JIy4a€MOTO CUTHAJIOB, MOXKHO
ONpEeNeNnuTh BENUUMHY F,,, a, ciaegoBaTenbHO, U V.. OnHaKo, KaKk W MpHU

U3MCPCHHUU HOAJIBbHOCTH, HNCPHUOIUYHOCTL CIICKTPOB 000X CHUTHAJIOB HE BCCraa
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MO3BOJISIET ONPEACINUTh €€ OJHO3HAYHO. B 0011em ciiydyae pe3yabTraToM Mo 100HOro
U3MepeHus OyJeT OTHOCHUTEIbHOE 3HAYEHHUE JOIUIEPOBCKOW YACTOTBI Fy omu
(otHOCUTENBbHO Onumxkaimero cineBa wiu cnpaBa nuka AUC 3C). HctunHoe ee
3HaueHue OyJeT BbIPAXKATHCS 3aBUCUMOCTHIO:
F()u:F()omH+th9

rie h — OKpYyIJIGHHOE JI0 IIeJIOT0 YHUCJIa KOJUMYECTBO HWHTEPBAJIOB F),
YKJIabIBAIOIIUXCSA Ha BenuuuHe Fy, (Hanpumep, ecnu Fo/F, = 1,49 To h =1, a
eciu Fo/F, = 1,51 10 h = 2).

_n

2

W3 npuBeleHHOW 3aBUCUMOCTH CIEAYET, 4YTO IIpU ‘F au‘<

(h = 0)

HCTHHHOC M OTHOCHUTCIBHOC 3HA4YCHUA IIOHJICpOBCKOﬁ qaCTOTbl COBIIAJAKOT, a

0030p 10 paguagIbHONW CKOPOCTH SIBISCTCS OJHO3HA4YHBIM. [Ipu ‘F@u‘ > 7" (h#0)

JOIIEPOBCKAsl 4YacTOTa ONpPEAEIIAETC HEOJHO3HAYHO U 0030p MO CKOPOCTH TOXKE
HEOJHO3HAYEH.

Tak xe kak u npu o003ope no [, HEOAHO3HAYHOCTh 0030pa MO CKOPOCTH
MOXXHO MWCIOJIB30BaTh JUISI YMEHBUIEHHMS KOJIMYECTBA IIPOCMATPUBAEMBIX
AJIIEMEHTOB pa3penieHus 6e3 noTepu nHGopMaluu 0 HATUYUH 1IEJIH.

[Ipu ucnons3zoBanuu KIIIPU 0630p mo V,, MOXeT OCYHIECTBISATHCSA Kak
IIOCJIEIOBATENIBHO, TAK M Iapajule]bHO. OTO CIPAaBEIIMBO Kak B Ciy4ae

OAHO3HA4YHOI'O 0630pa, TaK 1 HCOAHO3HAYHOI'O.

2. METOIbI OB30PA ITPOCTPAHCTBA I10 YI'JIOBbIM KOOPJIMUHATAM
[Ipu mnapamnenbHOM 0030pe NPOCTPAHCTBA IO YIJIOBBIM KOOpPAMHATAM
pPaANOIOKAIMOHHOE HAOIIOIEHUE JTOJKHO OCYIIECTBISTHCS MO BCel 30He 0030pa
OJIHOBPEMEHHO, yTeM HCIIOIB30BaHUS MHOT'OJTy4eBOM JuarpamMMabl
HarnpasiieHHoCcTH ([IH) aHTeHHBI 1 MHOTOKaHAJIBLHOTO MPUEMHHUKA, YUCIIO KAaHAJIOB
B KOTOPOM OOJIbIIIE WM PAaBHO YUCITY aHTEHHBIX Jiydel. [Ipu 1ocTaTouHO MIOTHOM
MEePEKPBITUN JIydeHd OTpaX€HHbIH CHUTHAJT OJHOBPEMEHHO TMPUCYTCTBYET B

HCCKOJIBKUX IIPUCMHBIX KaHaJIaX P.HC, MNpuHUMasd MAKCUMAJIBbHOC 3HAUYCHUC B TOM
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KaHaJse, yriaoBoe nojosxenue J{H kotoporo HanbOosiee TOUHO COBIAAAET C YIIIOBBIM
MOJIO’KEHHEM 1enu O,

[TocnenoBarenbHbIl 0030p MPOU3BOAMTCS C IIOMOIIBIO OJHOTO Jiyda H
OJIHOKAHAJBHOTO MPHUEMHUKA, YTO CYUIECTBEHHO YIPOIIAET KOHCTPYKIHUIO
panuonokaropa. Ilpu 3ToM 30Ha BUAMMOCTH HPOCMAaTPUBAETCS MOCIEA0BATEIBHO
BO BpEMEHM NyTeM ImepemenieHus: (ckanupoBanusi) JIH aHTEHHBI MO YriIOBOM
KOOpAMHATE.

Antennsl PJIC ¢ mocnenoBarenbHbIM 0030pOM MOTYT MUMETh JUarpaMMbl
JIByX OCHOBHBIX BHMJIOB — HI0Jib4aTble U BeepooOpa3nble. [Ipu »ToM 0030p
MOKET ObITh KPYTOBbIM UJIU CEKTOPHBIM.

KpyroBoii 0030p MoxeTr ObITh peaqu30BaH, HaMpUMEpP, IyTEM
MEXaHMYECKOr0 BpaIlleHHWs aHTEeHHbI c BeepooOpazHod JIH B asumyrtanbHOU

MJIOCKOCTHU € MTOCTOSIHHOM YTIIOBOM CKOPOCTHIO (2, (PUCYHOK 9).

Puc.9. KpyroBoii 0630p mo yriioBsIM KOOpAMHATAM IIPH TTOMOIIA
BeepHoit JIH
OnHOKpaTHBIA MPOCMOTP 30HBI BHAUMOCTH OCYIIECTBISIETCA 3a BpeMs Togs,

2r 360°

T =
Ha3bIBa€MOE MEPHOIO0M 0030pa ~ 003

epao -

o P9 o
C C
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Ecnu B 30HE BHAMMOCTH IPUCYTCTBYET L€JIb, TO CUTHAJ, OTPAKEHHBIN
LENpI0 U NpUHATBHIM aHTeHHOW PJIC, mponopiuoHaneH 30HIUPYIOIEMY CUTHATY,
IIPOMOAYJIMPOBAHHOMY KBajpaToM cedeHuss JIH B IJIOCKOCTM CKaHMPOBAHUA
anteHHsl (pucyHok 10). Ilpu coBmagenun wmaxcumyma JIH c¢ yrioBsiM
IIOJI0’KEHUEM LEJI aMIUIUTYZAA IPUHATOIO CUTHAJIA JOCTUIaeT MaKCUMyMa.

. W3 pucyHka BUIHO, YTO B ClIy4yae

H€MpepEIEHENT CHIHAT

YTJI0BOTO CKaHUPOBAHHA C
HCIIPCPBIBHBIM IMCPCMCIICHUCM JIyda BU

INPpUHUMACMOI'0 CUTHaJIa CYHICCTBCHHO

3aBUCHUT OT popmbl JIH, ueM 3ToT ciryyaii
50)

: ] u OTIHYACTCS oT cllydaeB
HMIYIbCHBIA CHTHAL

A ” A h ﬂ J\ J\ h napajijieIbHOTO o030pa u

»'  TI0CJIEZIOBATEIILHOTO 0030pa C

AUCKPCTHBIM CKAaHUPOBAHUCM.

T = o
Puc.10. ®opmMa nmpuHATOrO CUrHANIA Kak U1t HempephIBHOTO, TaK M JIJIs
MMIIYJIbCHOI'O CUTHajla [UIMTEJIbHOCTh MPUHATOM IOCBUIKM paBHA BPEMEHHU
00JTydeHUS LIEIIU:
loon = A@0,5/Qaa
rae AGys — mupuHa ayda JIH 1o ypoBHIO MOJOBUHHON MOIIHOCTH B IUIOCKOCTH
CKaHUPOBAaHUSI AHTCHHBI.

Beepnas ¢opma nuarpammbl MO3BOJIIET OXBaTUTh BCIO 30HY BHUIUMOCTH
[0 € 32 OJHO 30HAUPOBAHMUE, OJHAKO HE IIO3BOJISICT M3MEPUTH 3HAYECHUE JTOU
KoopauHatel, modTomy PJIC, wucnone3yromme Ttakyto JIH, kak mpasuio,
JIBYXKOOPAMHATHBIE.

B tpexkoopaunatueix PJIC, wu3mepstomux AanbHOCTh W 00€ YIJIOBBIE
KoopauHaThl, ucnosb3yercss JIH wuronpuatoit popmel, a 00630p ocymiecTBiIseTCS
MOCJIEIOBATEIBHBIM MEPEMEILIEHUEM JTyda B 00EUX MIOCKOCTAX. PaccMOTpUM oJiMH
13 BapuaHTOB Kpyrosoro o63opa mis PJIC ¢ pazupoBaHHON aHTEHHOW pEIIETKON

(pucynok 11).
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[Ipu pukcupoBaHHOM 3HaUeHUU a3uMyTa MakcumyM JIH mocnenoBaTenbHO
5 C HHTEpPBAIOM A&y, HA3bIBAEMBIM UIIaroM
CKaHHpPOBAHUSA IO &, IEPEMEIAeTcs OT
MHUHHMMAJIbHOTO &, 10 MaKCHUMAaJbHOIO &
3HAYEHUH, T10CJI€ Y€r0 BHOBb BO3BPAILACTCS

B IIOJIOKCHHUC &, CMCIIAACH IIPpU 3TOM HaA

OJIMH LIar CKAHUPOBAHUS MO a3UMYTY ALcx.

Y.

€ex= Emax Emin A

Hanee nukia o030pa MOBTOPSIETCA U
TakUM 00pa3oM OCYHIECTBIIETCS KPYroBOM

0030p B a3UMYTaJbHOM IUIOCKOCTH U
Puc.11. [locnenoBatenbHblil 0030p

110 YIJIOBBIM KoopauHaTaM B PJIC CEKTOPHBIN B YIJIOMECTHOM. [ar

¢ uroapuaton JJH
CKaHUPOBAHUS TOAOUPACTCS TaK, YTOOBI

UCKJIFOYUTh YYacCTKH HENPOCMATPUBAEMOI0 MPOCTPAHCTBA MEXKIAY COCEIHUMU
aydamu. B 3aBucumoctn ot pemaembix PJIC 3agau m xapakrepuctuxk JIH
CKaHUPOBAHUE MOYKET BECTUCH C MEPEKPHITHEM COCENHUX JTydel Ac. < Agys , APex
< APps , wim 6e3 Hero Ag, = Agys , APa = APps. Oba BapuaHTa BbIOOpa I1ara
CKAHUPOBAHUS NPOWUIIOCTpUpPOBaHbl Ha pucyHke 11. Ilo a3sumyry nokasaHo
CKaHupoBaHue ¢ nepekpbitueM AP < APys , a mo yriay mecra 0e3 MmepeKphIThs
A&-K = Aé‘o’ 5.

CexTopHBI 0030p MO YIJIOBBIM KOOPAMHATAM, KaK MPaBHUIIO, UCIOJIb3YETCS
B PJIC conpoBoxaenus neneit u pakeT. OH npeycMaTpruBaeT U3JIYYEHUE U IPUEM
MaYK{ MMITYJIBCOB ISl TEKYLIErO YIJIOBOTO HAIPABJICHUS W JUUIIb 3aTEM MEPEHOC
Jyya Ha cieayroniee HanpapieHue. [Ipu sTom MHUS orubaromeil npuHuMaeMoro
CUTHAJIa UMEET MPSIMOYTOJbHYIO (hOpMY, U HE 3aBUCUT OT napameTpos JIH.

PaccMoTpeHHble TpUMEpPHl  TOCHEA0BATENbHOIO 0030pa MO  YIJIOBBIM
KOOpJIMHATAaM OTHOCATCS K Cilydaro o030pa Mo :KecTKoM mnporpamme, koraa JIH
nepeMenaeTcsi He3aBUCUMO OT PE3YJIbTaTOB PaJIMOJIOKAIIMOHHOTO HAOJIIOACHUS.
Ha npaktuke PJIC oGHapy>keHHs U COMPOBOXKACHUS 1€ MOTYT UCII0JIb30BaTh U

ruoxkme IMporpaMmbl 0630pa. HaHpI/IMep, B HCUYCTHBIC IICPHUOAbI IIPOHUCXOIUT
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0030p, aHAJIOTHYHBIN PACCMOTPEHHBIM JKECTKUM MporpaMmam 0030pa, a B YETHBIC
OCYILECTBISACTCS TOJCBET JIMIIb TEX YIJIOBBIX HAMNpaBlICHUH, B KOTOPBIX
3aukcupoBaHbl  Iedad. [Ipy  3TOM  MOBBIMIAETCA  TEMI  OOHOBICHHS

PaANOIOKAIMOHHOW HH(POPMALIUH O LIEJISX.

BpiBODI:

- B COBPEMEHHBIX pPaJUOJIOKAIIMOHHBIX CHUCTEMaxX BHIOOP METOJIOB
0030pa IPOCTPAHCTRBA 0 PA3IMYHBIM KOOPAMHATAM OTPEEIsAeTC s, IPEXKIAE BCETO,
HEO0OXOMMOCTBIO HAWTYUIIIUM 00pa3oM pemath 3agaadu, crosiue nepea PJIC;

- yCKOpeHHe 0030pa MpOCTpaHCTBA MO JOOOH U3 KOOpPAWHAT
JOCTUTAaeTCsl  MyTeM  yciokHeHus  amnmapatypel  PJIC  (ucmonb3oBaHueM
MHOT'OKaHaJIbHBIX YCTPOUCTR), a, CJICIOBATEIIbHO, MTOBBIIICHUS €€ CTOUMOCTH;

- BBIOpaHHBIE METOJbI 0030pa OMPEACIISIIOT HE TOJIBKO MEepUoj 0030pa
MPOCTPAHCTBA, HO U B Psijie CIydacB BIUAIOT Ha (GopMy orudaromieil mpuHITOTO
CUTHaJa.

SAJIAHUE HA CAMOCTOATEJIBHYIO PABOTY:

IIo BTOPUTH MAaTCpUAJ JICKIIUN.



