Tema Nel. TeopeTndeckne OCHOBBI MOCTPOEHHUS CUCTEM BOOPYKEHUS 3E€HUTHBIX
PAKETHBIX BOWCK.
3anstue No 2. 30HAMPYIOLIME CUTHAIBI M METOJIbl PaJuoJIOKallMOHHOTO 0030pa,

UCIIOJIb3yEMBIE B CUCTEMAX BoopyxkeHus 3PB.

VYy4eOHbIe BONPOCHI
1. OcHOBHBIE XapaKTEPUCTUKH 30HIUPYIOUINX CUTHAJIOB.
2. Mertoabl 0630pa MPOCTPAHCTBA MO JAIBHOCTU U PaUaIbHON CKOPOCTH.

3. Meroasl 0630pa MPOCTPAHCTBA IO YIIIOBBIM KOOPIUHATAM.

1. OCHOBHBIE XAPAKTEPUCTUKHA 30HANPYIOIINX CUT'HAJIOB.

WN3nyyaemblii axktuBHoM PJIC curHam wurpaer posib  HHCTPYMEHTa
MCCJIeIOBAaHUS MPOCTPAHCTBA PAJAMOIOKAIMOHHOIO HAOMIOACHUS M Ha3bIBaeTCs
3oHaupytonuM (3C).

Ecnu Ha paHHUX 3Tamax pa3BUTHUS PaJUOJIOKAllMd BOIPOC O BBIOOpE
Hamnyymnx 3C ObLT HE OYEHb OCTPhIM, TO B HACTOSIIEE BPEMsl C pPa3BUTHEM
AIIEMEHTHON 0a3bl PaAMOTEXHUYECKUX YCTPOMCTB CUTyalusi B KOPHE U3MEHUIIACh.
B cospemennsix PJIC BbiOOp 3C nAMKTyeTcss HE CTOJBKO TEXHHUYECKHUMU
BO3MOXHOCTSIMH HMX HCIOIb30BaHUS, CKOJIBKO HEOOXOJUMOCTBIO HAWIYUYlIUM
oOpa3oM pemiats 3a1auu, crosauue nepex PJIC.

PaccMoTpuM paanosiOKallMOHHBIE 30HAUPYIOIIHUE CUTHAJIbI, UCIIOJIb3YEMbIE
B u3ywyaemoit 3PC (puc. 1), uX MOXKHO pa3ieauTh Ha UMIYJIbCHBIE U
HEINPEPBHIBHBIE.

NmnynbcHBIE CUTHANIBI  HCTOJB3YIOTCA, Kak MpaBWio, IJs  o030pa
IIPOCTPAHCTBA M  IOAPA3ACIAIOTCA B  CBOKO  OYepeab Ha  OJWHOYHBIC
paanoumnyibcebl (PM) u mociemoBarenbHOCTH UMIyNbcoB. B 3aBucumocTtH OT

BHYTpI/II/IMHYJIBCHOﬁ MOy OOUHOYHBIC PU ACITCA Ha HIPOCTBIC, TO CCTh
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Hemonyiauposanuele u JIUM PU, TO ecTb ¢ BHYTPUHMIYJIBCHOW JIMHEMHOU

YaCTOTHOM MOAYJISIIUEN.

3OHANPYIOIINE CUT'HAJIBI
A 4 A 4
NMITYJIbCHBIE HEIIPEPBLIBHBIE
A 4 A 4 A 4 A 4
OAVNHOYHLBIE TIOCJIEL UMIL HM JIYM
» [IPOCTBIE PU »  KIIIIPA
» JIYM PU »MIL 3AITPOCA

Puc. 1. Buner 3C

JIns conmpoBOXIECHUS LEIEH W PAKET HCIIOJIb3YIOTCS OrPaHUYECHHBIE BO
BPEMEHU  IIOCJIEIOBATEIBbHOCTH HUMIIYJIBCOB, KOTOpbIE IIPUHATO Ha3bIBATh
«MavyKaMmu» UMITYJIbCOB. J{Jist pabOThI 1O LEIIM NPUMEHSIOTCS KOT€PEHTHBIE MaYyKH
npsiMoyroJibHbIX paguoumnyibcoB (KIIIIPH), a mo pakeram — mayku 3ampocHBIX
UMITYJIbCOB, KOTE€PEHTHOCTh KOTOPBIX TMpu 00pabOTKe HE YUUTHIBAETCA.
(KorepenTHO# Ha3bIBAIOT MOCIEI0BATEILHOCTh PAAUOUMITYIBCOB C OJIMHAKOBBIMU
WM U3MEHSIOIHUMHUCS MO W3BECTHOMY 3aKOHY HayanbHbiMH (azamu.) KIITIPU
JUTUTETLHOCTh KOTOPOIl MHOTO OO0JIbIlIe BPEMEHHM 3ala3/IbIBaHUsI CUTHAJA, a IEPUO]T
IIOBTOPEHUSI HMIIYJIbCOB B IAYKE MHOI'O MEHBIIE 3TOI0 BPEMEHHU, - IPUHATO
HAa3bIBaTh KBa3UHENPEPHIBHBIM CUTHAJIOM.

Jliist oOHapy>KeHus 1elield Ha MajbIX U MpeAebHO MalbIX BhIcOTax (MeHee 1
KUJIOMETPA) B YCIOBUSX WHTEHCHUBHBIX OTPAXEHUU OT MECTHBIX MPEAMETOB M
NOJICTWIAIONIEN MOBEPXHOCTH 1€1ecoo0pa3HO HCIOJb30BaTh HemnpepbiBHbIE 3C,

TaK KaK OHM 00€CIIeYHBaAIOT MAaKCHUMAJIBHYIO MOTCHIHUAJIBHYIO 3allTUIIICHHOCTD PJIC
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OoT 3TUX BUAOB nomex. Kak m B cimywyae ¢ oamHouHbiMM PU, ucnonb3zyemblie
HEIpPepbIBHbIE CUTHAIBI MOTYT OBbITh HeMoAyiaupoBaHHbIMU (HM) unu nunelHo
4acCTOTHO MOJyJIUpoBaHHbIMU (JIUM).

Hnsa onucanus u  a”Hanmm3a 3C  UCHONB3YIOTCA MX MApaMeTpbl U
XAPAKTEPUCTUKU: HDHEPreTUUYECKHE, BpPEMEHHBIE, YACTOTHBIE W  YaCTOTHO-
BPEMEHHBIE.

OcHoBHBIE SHEpreTudeckue napameTpsl 3C:

P, — uMInynbCHass MOILIHOCTB;

Pep = Pu/Qc— cpennss MomHOCTh (Qc =Ty/Ty- CKBaXKHOCTh CUTHAJIA);

D¢ — dHEPrUs CUTHAJIA:

JUISL OMMHOYHOTO UMITYJIbCa D = Dy = Py Ty;
JUISL TAYKK UMITYyJIbcoB .= M 3, (M — KOJUYEeCTBO UMIYJILCOB B
navke);

HEIIPEPBIBHBIN CUTHAII UMEET OJMH SHEPTreTHUECKUM rmapaMeTp - Pep.

K BpeMeHHBIM IMapaMeTpaM OTHOCATCS:

Ty — JJIUTEIBHOCTD UMITYJIbCA;

T, — neproa NOBTOPEHMUS;

T. = MT, — quTeNnbHOCTh CUTHANA (7151 TTaY€K UMITYJIHCOB).

IIpn BpEMEHHOM ONMCAaHMU HENPEPHIBHOTO CUTHANIA MOYKHO PACCMAaTpPUBAThH
€ro Kak OECKOHEYHYIO IOCJIEI0BATEIbHOCTh MPUMBIKAIOIIUX JPYyr K JpPYry
pamuouMIyinbCcoB (ty = Tn; Qe = 1).

YactorHsiMH napameTpaMu 3C sBIsETCS:

fo — Hecymias yacrora;

Af. — mmpHHa criekTpa curHana;

F, = 1/T, — yacToTa MOBTOpPEHHUSI UMIYJIbCOB B MayKe JJII UMITYJIbCHBIX
MIOCJEA0BATENBHOCTEN.

Baxuneimein yacToTHOM XapakTepucTUKOW 3C SBIETCS €ro 4acTOTHBIM
CIIEKTP, XapaKTepU3YIOIIMA pacrlpeliesieHne aMIuIuTyd U (a3 rapMOHUYECKHUX

COCTABJISIOLIMX CUTHAJIa IO YaCTOTHOM OCH.



4

Jpyroii Ba)XHENIIEH, C TOUKU 3PEHUS paauoJIOKaluu, Xapaktepuctukon 3C
ABIIIETCS HOPMHMpOBaHHAas JByMepHas aBTokoppensuuoHHas ¢GyHkuus (AKD)
3aKOHA MOAYJISALUU.

Baxnocts nBymepHoir AK® 3akmroyaTcs B TOM, 4YTO OHA OIIMCHIBAET
KOMIUJIEKCHYIO OrMOaronlyl0 CUTrHajla Ha BBIXOJE JII0OOOT0 ONTHUMAIbHOTO
paguoIOKalMOHHOTO  npueMHHUKa. (OHa  ompenenser Takhe  BaKHEHIIne
xapaktepuctuk PJIC kak xadecTBO OOHapy>KEHHs, pa3peniatonlyro CrocoOHOCTh
no jampHocTH J[ M ckopoctd V, TOYHOCTh M3MEPEHUs KOOpPAMHAT W
IIOMEXO03alUIIEHHOCTb CTAHIMH.

Kak mpaBuno, nns ananuza cBoiicTB 3C HeT HEOOXOIUMOCTU CTPOUTH
paccmaTpuBaTh BCE TEIO HEONPEAECIEHHOCTH, JOCTATOYHO IIOCTPOUTH €r0 CEUECHUS

mockocTsIMH F = 0, T = 0 1 mpoeKI1I0 TOCTOSTHHOTO YpOBHs, Hanpumep, p = 0,5.

Paccmotpum xapaktepuctuku 3C Ha IpUMEpPE OCHOBHBIX XapaKTEPUCTUK
KOTE€pPEHTHOM MAaYyKH MPOCTHIX NPSIMOYTOJIBHBIX PaINOUMITYJIECOB

KorepeHnTHas nayka npocThIX MPSMOYTOJIBHBIX PaJIHOUMITYJIbCOB OTHOCHUTCS
K KBa3uHenpepbIBHBIM 3C.

Brrsicaum xapaktep HopmupoBaHHOH AK® Takoro curnana.

[loctpoenue Tena HeonpeneneHHoct peansHoit KIIITPU (M>500)
BBI3BIBAET ONPEJICIICHHBIE BBIUYMCIUTEIbHBIE TPYIHOCTH, MIOATOMY /I aHAJIN3a €€
AK® nenecoobpa3HO BOCIOJIB30BAThCS CEUEHHUSAMM  aBTOKOPPEISLMOHHON

(1)YHKI_II/II/I miockocTssMu F = const, T = const u MMPOCKIUAMHU ITOCTOAHHOI'O YPOBHA.
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Puc. 2. Orubaromne uMIyJIbCOB Ma4eK HECMEIIEHHOTO U CMEIIEHHOTO CUTHAIOB
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Ha pucynke 2 u300paskeHbl OruOaronue HEeCMEUIEHHON M CMEIIEHHOH o
BPEMEHHM Ha BEJIMYMHY T MadyeKk U3 4eTbipex umnyiabcoB (M = 4). Ilockonbky
MOJIHAS JUIUTEbHOCTh cUrHaia paBHa MT,, a mmMpuHa ero crekTpa onpeaeisieTcs
BenuuuHon AF = 1/1, 6a3a takoro curHana pasHa n = MT,AF = MT,/t, >> 1, a
caM CUTHAJI CIeAyeT NPU3HATh CIOXKHBIM IIUPOKOIOIOCHBIM CUTHAJIOM.

N3 pucynka BuaHo, uto eciau curdaibl U(t) u U(t-1) B3auMHO CIIBUHYTHI Ha
Benuuuny kT, + 1, < ] < (k+ DTy - tw, m1g k = 0 + (M-1), AKD obparaercs B
0. To e camoe MPOMCXOAUT, €CIIM BPEMEHHOW CIIBUT NPEBBIIIACT AIUTEIBLHOCTD
nauky | t| > MT,.

IIpu F = 0 dynkuus p(t) npeacrabiseT coboil mocienoBatebHOCTE AKD
OJIMHOYHBIX TPSIMOYTOJIBHBIX PaIUOUMITYJIBCOB, TO €CTh KaXIbld MUK P(T) U

oru0arorias Bcex MUKOB UMEIOT TPEYroyibHyto hopmy (puc. 3).
A

- R()

Puc. 3. ®ynkuus p(t) ana KIITPU

Hanuune Oonbimoro uwucina n0UKOB GyHKUMH P(T) MPUBOAUT K
HEOJHO3HAYHOCTU B OMNPEACICHUH NalbHOCTH JO IeJId, €CIU BbIIOJHIETCS

YCIIOBHUC t > Tn' HCOIIHOSH&"IHOCTB B UBMCPCHUU HNAJTBHOCTH IIPOABIIACTCA B

3.MaKc
TOM, YTO HU3MCPCHHOC BPCMs 3aICPIKKU t 3 mm MOZKET OTIIMYATBCA OT MCTHUHHOI'O
t 5 uer HA LIETIOE YHCIIO MMCPHUOJ0B ITIOBTOPCHU A
tauer = tamm = My,
rac m= 0=-M AIIPpUOPHO HEU3BCCTHOC 1ICJIIOC YUCIIO.
I[Hﬂ YCTPpAaHCHUA YKaSaHHOﬁ HCOAHO3HAYHOCTHU MOXKCT 6BITB HCITOJIb30BaH

METOJI HOHUYCHBIX YacTOT, MOApazyMeBaroluil ucnoisib3oBaHue aAByx KIIIPH,
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OTJIUYAIOUIMXCS TepUoAaMu MOBTOPEHUS HMMMYJIbCOB B mauke. [logpoOHO 3TOT
MeTOoJ OyAET pacCCMOTPEH Ha MOCIEAYIOUINX 3aHATUAX.

Paccmotpum nosenenue ¢ynkuuu p(t,F) npu t = 0. B atom ciyuae p(F)
OMKCHIBAET AMIUIMTYJHO-YACTOTHBIA CIHEKTp OrumOaromeld KOTepEeHTHOM Mayku
pPaANOUMITYJILCOB, KOTOPBIM, KaK HM3BECTHO, SBISETCS TIpeOEHYaThIM, TO €CThb
COCTOMT M3 LEJOro psjJa NUKOB Ha YacTOTaX KPATHBIX YacTOTE IMOBTOPEHHUS

uMItyscoB B nauke F, = 1/T,. Bujg cniektpa npuBejieH Ha pucyHke 4.

ol b

2/T. »—e

A
. AV

2/ty

Puc. 4. AMmuTyiHO-4acTOTHBIN ciekTp orubatouieit KITTIPU

dopma mnHUKOB, Kak U ¢opma orudamwiei MNUKOB, ONpeaesieTcs

COOTHOLIEHHEM BHAa | sinx/x , 4TO cienyeT u3 Boipaxkenus (14). Onnako, ecnu
HIMpUHA MHKa OMpeaensieTcs MJIUTENbHOCThI0 curHaina t. = MT,, To mupuHa
oruoarouiei MMKOB OMpPeIeNsAeTCs JIUTEIbHOCTRI0O UMITYJIbCA Ty.

N3 paccmorpenHoro ciuenyetr, uro (pyHkuus Heompenenennoctu KIITIPU
COCTOUT U3 PSJA0B CPABHUTENBHO y3KUX MTUKOB, paCIpeIeIeHHbIX KaK 10 OCH T, TaK

u 1o ocu F. Ee penbed ¢ mMOMOUIbI0 MPOEKIUN MOCTOSHHBIX YPOBHEHW M300paxeH

Ha pUCYHKE 5.
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Puc. 5. IIpoexunn noctosHHbIX ypoBHEH AK® KIIITPA

[Taueunble curHasbpl 00ECIEYNBAIOT CYLIECTBEHHO OOJIBIIYIO pa3pellaonyto
CIIOCOOHOCTh MO 4acToTe (paauaibHOM CKOPOCTH), UM CBONCTBEHHBI HE TOJIBKO
HEOJHO3HAYHOCTh B ONPENEICHUU JAIBHOCTH, HO M HEOAHO3HAYHOCTH B
OIIPEIEIIEHUH CKOPOCTH.

ITpu 3TOM 30Ha OJJHO3HAYHOTO OIpPEIEICHHsI 00EUX KOOpAUHAT OTpaHUUYEHA
OIHOW BenuyuHOM T,, NO3TOMY YCTpaHEHHWE HEOJHO3HAYHOCTH M0 OJHOMU
KOOpJAWHATE, MPUBOJUT K YCWJIEHUIO HEOJHO3HAYHOCTH IO Apyrod. Hampumep,
MOKHO OO€CHeYUTh OJHO3HAYHOE H3MEpPEHUE paJuaIbHOM CKOpPOCTH, 3aJaB
4acToTy mnoBTOopeHuss mnpuMepHo 100 kujorepu, OAHAKO MpU ATOM JHANA30H

OJHO3HAYHOT'O UBMCPCHUA NAJTbHOCTHU HC IIPCBBICUT CANMHUIL] KHJIOMCTPOB.

2. METOJIbI OF30PA ITPOCTPAHCTBA I10 JIAJIbHOCTHU
U PAJIUAJIBHOU CKOPOCTU
®opmMyJIMPOBKA 321a4H 0030pa NPOCTPAHCTBA
PaIII/IOJIOKaI_II/IOHHOC Ha6JIIOIIeHI/Ie OCYHICCTBIIAACTCA B onpe):[eneHHoﬁ

00JlacTU MPOCTPAHCTBA, KOTOPYIO HA3bIBAIOT 30HOI BuaumMocTu (3B) wiu 30H0ii
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003o0pa (30) PJIC. PazMepsbl 3TO 30HBI OMPEACISIIOTCS KOJIMYECTBOM U3MEPSEMbIX
KOOPJAWHAT ¥ MHTEPBaJIlaMHU, B TIPeJiesIax KOTOPHIX BO3MOKHO U3MEPEHHUE.

JIJisi OTHO3HAYHOT'O OMNpEIeNICHUsT MECTOMOJIOKEHHUS 1IEJIM B MPOCTPAHCTBE
HEOOXOIUMO 3HaTh TpU ee KoopauHaTel. [loaTomMy st  GOJIBIIMHCTBA
coBpemeHHbIX PJIC 30Ha BUIUMOCTU — TpeXMEpHasl.

Jlns HaBenenus 3YP Mano 3HaTh TOYHBIE MPOCTPAHCTBEHHBIE KOOPAMHATHI
eI, HEOOXOAMMO 3HaTh M TO, C KaKOM CKOpPOCThbIO OHa JBuxKeTcs. [loatomy B
CTAaHIIUSAX  HaBEACHUS  pakeT KpoMe  TpeX  KOOpAWHAT,  3aJalolIuX
MPOCTPAHCTBEHHOE TIOJIOKCHHE II€JIM, MOXET M3MEpIThCSd W  4YeTBepTas
KOOpJIMHATA — paJuaibHasi CKOPOCTb.
3ona BuaumocTu Takou PJIC sBnsercss 4YeThIpeXMEpHON M XapaKTepU3yeTcs

YETBIPbMSI KOOPAMHATHBIMU HMHTEpPBajIaMU 0030pa: MO JATbHOCTU AFpss = Fmax —

Pmin, TIO Q3UMYTY ABoss = Pmax — Pmin, IO YTIY MECTA AEps5 = Emaxr — Emin, & TAKIKE TIO

panuanbHOU ckopoctu AV,s =

ry | max riy | min. SHAYEHHUS] KOOPAUHATHBIX

WHTEpBAIOB B coBpeMeHHbIX PJIC Benmmku, a paspemaromas CHoCOOHOCTh B
OTIpEJICIICHNH KOOPJAWHAT O4YCeHb BbIcOKa. Jlmsa yereipexmepHoir 30 dwmcio
AJIEMEHTOB pa3pelicHUs] MOXKET JOCTHTaTh MHJITHOHOB.

3amagya oOHapy KeHUs 1esel (oayuyeHrue OTBeTa Ha BOTPOC — €CTh IEIb WIIH
ee HeT) pemaeTcs Al KaKAOro JJIEMEHTa pa3pelieHuss B Ipeaenax 30HBI
BUIUMOCTH. Bpems, TpeOyeMoe st OOHapyKCHHS IICIM B OJHOM DJIEMEHTE
0003HAYMM KaK BpeMs aHAJH3a fg4y.

3a Bpems t,, B akTHBHBIX PJIC C TacCUBHBIM OTBETOM BBHITIOJHSIOTCS
CJICTYIOIIUE OTICPALIHH:

— HaBCJICHHC aHTCHHOW CUCTEMBI Ha TPEOYEMBIN JICMEHT pa3pelIeHuUs;

— u3nydeHue 3oHaupytomiero curnana (3C);

— MpHEM OTPaKEHHOTO OT IIeNM CUTHAJNa (€CNU LEeJb €CTh B MCCIEAYEeMOM
AJIEMEHTE pa3pellIeHus);

— 00paboTKa IPUHATOTO CUTHAIA 10 33JAHHOMY aJITOPUTMY.



HHTEeHHaRA

Nepegacuyee CHCTEMa
YCTPOHCTEO /_
MpueMHOE \
ycTpOHCTEOD

Puc.6. Crpykrypa xanana PJIC

JUTMTENBHOCTh  f;4 MOXKET JOCTUTATh JECSATKOB MWILIUCEKYyHI. Ecim
pocMaTpuBaTh Bce dneMeHThl 30 OIMH 3a JPYTUM CyMMapHOe Bpemsi, TpeOyemoe
Ha TOJHBIA TPOCMOTP BceW 30HBI (0030p MPOCTPAHCTBA) OIpEAENIeTCs Kak
toos=tan'N, TIE N— KOJIMYECTBO AIEMEHTOB paspernieHus B 30.

Taxoii croco0 o030pa IPOCTPaHCTBA IPUHSTO Ha3bIBATh
nocjaenoBarebHbIM. Jls1 cBoeld peanm3anu OH TpeOyeT OIWH KaHal,
BKJTIOUAIOIIHH MepeIaTINK, aHTCHHYIO CUCTEMY M PUEMHUK (PUCYHOK 6).

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

HanpammBaeTcst 3JeMEHTapHOE pelieHhe — I YMEHBIICHUS o6
JIOCTAaTOYHO BCE AJIEMEHTHI pazpemieHus 30 MpocMOTpeTh OAHOBpeMeHHO. [Ipu
ITOM f,6; JOJDKHO CTPEMHTBCA K f,,. Takoil cmoco® 0030pa MPUHATO HA3HIBATH
napauleIbHbIM 0030pOM TPOCTPAHCTBA, W HJSl €r0 peanu3aiuu TpedyeTcs
CO3/IaHME OTIENBHOTO KaHana (MepeJaTuuK, aHTeHHas] CUCTeMa U MIPUEMHHUK) IS
Kaxxaoro aneMenTta 30 (MIIIHOH KaHAJIOB), YTO TaK)Ke HEMPUEMIIEMO.

Ha mnpakTuke WCMONB3YIOT pa3nuyHble KOMOWHAIMH MapajjIeIbHOTO |
MOCTIEIOBATEIPHOTO  0030pa, KOTOpBIE MO3BOJISIOT TMONYYUTh TpeOyeMyro
BEJIMUMHY BPEMEHH Z,5; IPU MUHUMAIIbHBIX alllapaTHBIX 3aTpaTax.

Kito4eBBIM MOMEHTOM B JaHHOW CHUTYyalldu SIBJSICTCS  OMpEEICHHE

HOTpe6HOI‘O BpPCMCHH 0630pa. Kaxk mpaBnuJIO, JTO BpPCMA OIPCACIIACTCA
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notpebutenemM paauosiokarmoHHo uHdopmaruu (PJIN). Ecnu nmorpebutenem
PJIN Beictynmaer 3PC, TO t,5; — »TO mepuoa OOHOBICHHS WHPOPMAIUU O
BO3YITHON 00CTaHOBKE B 30HE OTBeTCTBEHHOCTH 3PC. YuuThIBas, 4TO IEISIMU
st 3PC sBasitorest BeIcOKockopocTHble 1 MaHeBpeHHbie CBKH, 7,5, 105KHO OBITH
MUHHUMAaJIbHBIM.

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

PaccMoTpuM cnocoObl TOCTHXKEHUS TPeOyeMOoro 3HA4YEHUsl f,5; 32 CUET
KOMOMHAIIMK TOCJIEIOBATEIBLHOTO M MapajulelIbHOro 0030pa MPOCTPAaHCTBA IO
Pa3JINYHBIM KOOPANHATAM.

MeToabl 0030pa NPOCTPAHCTBA O JAJTBHOCTH.

O630p 3o0ubl BugumocTH PJIC 1o ManbHOCTHM MNPOUCXOIUT B IMpoliecce
pacnpocTpaHeHHs] 30HAUPYIONIEH IEKTPOMArHUTHOM BOJIHBI A0 LIETU U 0OpaTHO.
PaninonokalMOHHBIE  CUTHAJIBL, OTPAXXEHHbIE OT  PAa3JUYHBIX JJIEMEHTOB
pa3pelIeHns M0 JAIbHOCTH, NMOCTYNAlT Ha BXoJ IpueMHoro yctpoicrsa PJIC B
pa3IuYHbIE MOMEHTBI BPEMEHH, MO3TOMY 0030p MPOCTPAHCTBA MO AAIbHOCTH
ABJSIETCS ~ TOCJIEOBAaTENbHBIM. HUKakuX  cnenuaibHbIX — Olepauud s
BBITIOJIHEHUS TAKOTO 0030pa MpU MCMOIB30BAHUM HMIYJBCHBIX 30HAUPYIOIIUX
curHanoB (3C) ne Tpebyerca. OnHAKO TPH HMCHOJIb30BAaHUM MPOTSKEHHBIX BO
BpEMEHU  CUTHAJIOB  (HampuMmep, KOTepeHTHas IMayka M[psSMOYTOJbHBIX
pamuoumiyinbcoB (KIIITPU)), oOpaboTka KOTOpHIX MpeArnoiaraeT uxX IJIUTEIbHOE
HakoIUIeHHe (KOorja BpeMs HaKOIUIGHHMS TPEBBIIIAET MaKCHUMalbHOE BpeMs
3ama3bIBaHMs) MOXET ObITh OPraHU30BAH U MapajuieIbHbI 0030p M0 AAJIBHOCTH.

Ha pucynke 7 mnoOka3aHO BpPEMEHHOE TMOJOXKEHUE JABYX HMITYJIbCHBIX
orpakeHHBIX curHanoB (OC) oT uenel HaXOIAIIMXCS HA Pa3IUYHBIX JAIBHOCTAX

ryr A ry2. MowmeHT npueMa KaxJaoro CurhHaljia 3aiacpXaH OTHOCHUTCIIBHO Havalla

2r

_ Tyl
n3nydenns 3C Ha Bpems 3amasipiBaHus s = c (i=1,2),tne c=3.10% m/c.
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Puc.7. BpemeHHO€E nTO0KEHNE
OTPaXEHHBIX OT IEJIEH CUTHAJIOB

JUTSI OTMHOYHOTO PaIMOUMITYJIhCa

HpI/I 30HAUPOBAHUHU ueneﬁ OJWHOYHBIM CHUIHAJIOM H3MCPCHUC t;; HE
NpCaAcCTaBJIsACT KaKHUX-JIH00 BaTPYIIHCHI/Iﬁ N MOKCET TPOU3BOAUTHCIA, HAIIPHUMCP,
IMIyTEM BHU3YaJIBHOT'O U3MCPCHUA PACCTOAHUA MCKIAY HpKOCTHOﬁ OTMETKOH oeiii 1

OCHTPOM 3KpaHa MHIAWKATOpPaA C KPYFOBOﬁ paSBepTKOﬁ o0 KoopaAuHaTaM a3uMyT-

nanbHOCTh ([3-21), cOOTBETCTBYIOMMM MOMEHTY u3nyueHus 3C (pUCyHOK ).

Puc.8. Onpenenenne 1aibHOCTHU LIEIIH

10 UHIUKATOPY KPYTroBOTO 0030pa

nMmityiascHou PJIC
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Puc.9. KorepenTHas nmauka npssMOyroJIbHbIX paJuOMMITYJIbCOB

Ecim B PJIC B kauectBe 3C HCHONB3YyeTCA MAYKa PaJuOUMITYJIBCOB
(pucyHok 9), u3IydeHHE TaKOrO CHUTHajda OCYLIECTBISAETCS MEPUOIUYECKU C
MHTEpBaIoOM 1, B TeyeHue BpeMenu 1. = MT,.

Bo03MOXHBI 1Ba pa3IMyHBIX C1y4as UCIOJNIb30BAHUS MAYKU PAAUOUMITYIHCOB
B 3aBUCHMOCTH OT COOTHONICHHS IEpPHOJia MOBTOPEHUSI MMITYJIbCOB B Mmauke 7, U
MaKCUMAaJIbHOT'O 3HAUEHUS] BPEMEHU 3aIa3AbIBAHUS L5 yaxc-

Eciu T, > & yaxe, TO MMEET MECTO ciy4yall OJHO3HA4YHOro o030pa IO
nanbHOCTH. IIpm sTOoM BpemeHHble cooTHomeHuss Mexay OC u 3C B mpenenax
OJTHOTO NEPHUOAA MOBTOPEHMsI I, MOJIHOCTBIO COOTBETCTBYIOT PACCMOTPEHHBIM
BbIIIE JUIsl Clydas OJMHOYHOTO HMMIYJbCa, a 3a BpeMs M3JIy4deHUs mnadku 7.
CylecTByeT M HadalbHbIX MOMEHTOB BPEMEHH, aHAJOTMYHBIX MOKa3aHHOMY Ha
pHUCYHKE 6.

Eciu T, < t; waxe, TO UIMEET MECTO Cllydail HEOQHO3HA4YHOro o030pa IO
JalbHOCTU. Jlns aHanmu3a NOpUPOJBI  3TOM  HEOJHO3HAYHOCTH PACCMOTPUM

BpemeHHble cooTHomeHuss mexay OC u 3C npu wucnonb3zoBanuu KIITIPU
(pucynoxk 10).
JLl

=
=
o

M-1

M
I T
il il

==

[——x=

e NUU MU

Puc.10. BpeMenHoe mookeHre OTpaXe€HHbIX OT 1enu curnainos ais KITTTPU

ts
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OTpa’keHHBIN OT LIeJIM CUTHAJ, TAKXKe KaK U 30HIUPYIOLIUH, MPEICTaBISIET
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 cooTBeTCTBYyIOUIEMY eMmy umiyibey 3C.
Hanmpumep, BrOopoMy wumnyiabcy B mnayke OC B paBHOM CTENEHU MOTYT
coorBeTcTBOBaTh 1, 2, 3 m 4 wumnynecel B mnauke 3C. Ilpu s3TomM Bpems
3ama3fplBaHUsl OTPAKEHHOIO CUTHAJa MOXKET OBITh ONpPEeNesieHO TOJbKO
OTHOCHUTENBHO ONuKaillliero cieBa 30HAUPYIOLIEr0 HMIyJbca. 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 nepuooB MOBTOPEHUS, YKIIAIbIBAIOIIUXCS HA UHTEPBAJIE 1,
(nns ciydasi, TOKa3aHHOTO Ha PUCYHKE 3, k = 2).

HeonHo3Ha4YHOCT, B OMNpEeNeHUH AalbHOCTH SIBISETCS HEA0CTaTKOM
nonobHoro 3C, oaHako, mpu opraHuzauud o63opa mo [| HEOJHO3HAYHOCTH
OPUBOJUT K  YMEHBIIECHHIO  KOJIMYECTBA  JJIEMEHTOB  pa3pellieHus,  a,
CJIeI0BaTeIbHO, K YIPOIIEHUIO MPOIeaAyphl 0030pa. [IeHCTBUTENBHO, MOCKOIBKY
t; omn < T, N7 OOHApYXEHUS 1eliel C JI0O0BIMU JATbHOCTSIMH B Mpeaenax Ars;

Tl’l

AOCTATOYHO ITPOCMOTPCTH Nr = T QJICMCHTOB pa3pCIICHUA.

u

Ha npaktuke a8 WCKIIOYEHUS TOTEPh CUTHAJIOB, PACIOJOKEHHBIX Ha
CTBIKE COCEIHMX AJIEMEHTOB pa3pelICHUs, UCIIOIb3YETCS B3aUMHOE IMEPEKPHITHE
paspelraeMbIX 3JEMEHTOB, XapakTepuzyeMoe Kod(POUIIMEHTOM MNepekpbiTus K.
DU3NYECKUN CMBICII 3TOM BEJIIMYMHBI B TOM, YTO OHA MOKAa3bIBA€T MUHHUMAJIbHOE
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 HEOJTHO3HAYHBIM.

s onucanusi uacmommuwlX CE0UCME CUSHANA NPUMEHAEmCs NOHAmMUE
CneKmpa CueHala — pacnpeoeieHue Hepauu, AMRIUmyobl Ul aszvl cueHala no
yacmome. [[ns onpeodenenusi paouarbHou CKOpOCMU UCNOb3Yemcsa AMnaumyoHo-
yacmomuwii  cnekmp  (AYC).  Haensaowoim — npumepom — CHeKMpaibHO2O
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 MOHOXPOMATHYCCKUI 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 COCTABIISIONINX, TO JIJISl OTBETA Ha
BOTIPOC OJTHO3HAYHO WJIM HEOJHO3HAYHO OyJET MU3MEPATHCS paauaibHas CKOPOCTh

HCO6XOIII/IMO CPaBHUTb MAKCHMAJIBHOC A4IIpHOPHOC 3HAYUCHUC I[OHJ'ICpOBCKOﬁ
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gyactotel OC ¢ BEIMYMHOM YaCTOTHOTO MHTEpPBAaJIa MEKIY COCEAHUMU
coctaisommnmu criekrpa 3C. Pacemorpum 310 Ha npumepe KIITIPH.

AYC npuHHMaeMoro CurHaua Mmpu OOJYyYEeHUH IIeJId KOT€pEeHTHON Mauykou
paAMoOUMITYJIbCOB TOKa3aH Ha pucyHke 11, rae yacrora f) XapakTepusyer
MTOJIO’KEHHE Ha YaCTOTHOM OCU LIEHTPAJIbHOTO JienecTka cnekrpa 3C.

N3 pucynka BuaHo, uto AUC oTpaxeHHOTro curHaia, Ttak ke, kak AUC
30HJUPYIOLIEro, SBISETCS TMEePUOANYECKON (YHKUMEH YacTOThl M COACPKUT

1
(i

u

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

B ormnune or AUC 3C kaxnaplii W3 CHEKTPAIbHBIX IHMKOB CHTHAJA,
OTPaXCHHOT'O OT ABWXKYILIEHCS LIEJIA, CMEIIEH OTHOCUTEIBHO COOTBETCTBYIOILETO

nuka 3C Ha BCIIMYNHY I[OHJICpOBCKOﬁ I_[O621BKI/I HaCTOThI:

Tac VW — paauvajibHasa COCTaBJIAIOIIasl CKOPOCTHU LCIIN.

T -

| From
1

el Dl et b N

fu t‘u+F f0+1? g

_;:

Puc.11 AmnutynHo-yactotssiii criektp npussto KIITIPU

I/I?)MCPSISI pasHuny 4aCcTOT IPUHUMACMOI'O U U3J1yHaCMOI'0 CUTHAJIOB, MOKHO

ONpENENnuTh BENUYMHY F,,, a, ciaegoBaTenbHO, U V.. OnHAaKo, KaKk W MpHU
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M3MEPEHUU JNAJbHOCTH, MEPUOJIMYHOCTh CHEKTPOB OOOMX CHUTHAJIOB HE BCerja
IIO3BOJISIET OINIPEAEIUTh €€ OJHO3HAauHO. B 001ieM ciaydae pe3ynbTaToM nogo0HOro
U3MepeHus OyJeT OTHOCHUTEIbHOE 3HAUEHHUE JOIUIEPOBCKOW YACTOTHI Fy omu
(otHOCUTENBbHO Onumxkaimero cineBa wiu cnpaBa nuka AUC 3C). Hctunhoe ee
3HaueHue OyJIeT BbIPAXKATHCS 3aBUCUMOCTHIO:
F()u:F()omH+th9
rie h — OKpyIJI€HHOE [0 LEeJIOoro 4ucia KOJMYECTBO MHTEPBAIOB [,
YKJIaIbIBAIOIINUXCSA Ha BeluuyuHe Fy, (Hanpumep, ecnn Fo/F, = 1,49 o h =1, a

eciu Fo/F, = 1,51 10 h = 2).

F
W3 mpuBeneHHOW 3aBUCHMOCTH CJEAYyeT, 4YTO IMpHU ‘Fau‘<7n (h = 0)

HCTHHHOC M OTHOCHUTCIBHOC 3HA4YCHUA IIOHJICpOBCKOﬁ qaCTOTbl COBIIAJAKOT, a

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

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

Tax xe kak u npu o03ope no I, HEOAHO3HAYHOCTh 0030pa MO CKOPOCTH
MOXXHO MWCIIOJIB30BaTh JUISI YMEHBUIEHHMS KOJIMYECTBA IIPOCMATPUBAEMBIX
AJIIEMEHTOB pa3penieHus 6e3 norepu nHGopMaluu 0 HATUYUH 1IEIIH.

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

OJIHO3HAYHOT'0 0030pa, TaK ¥ HEOJHO3HAYHOTO.
3 METObI OB30PA ITPOCTPAHCTBA 110 YI'JIOBBIM KOOPJMHATAM

IIpu mnapannenbHOM 0030pe MNPOCTpaHCTBA MO YIJIOBBIM KOOpAMHATAM
paznoJIOKallMOHHOE HAaOJI0JJEHUE JOKHO OCYILECTBIIATHCS IO BCEM 30HE 0030pa
OJTHOBPEMEHHO, nyTeM UCIIOJIb30BaHUS MHOTOJTy4€BOM auarpaMMbl
HanpasieHHocTd (JJH) aHTeHHbI 1 MHOTOKaHaJIbHOTO MPUEMHHUKA, YUCIO KaHAJIOB

B KOTOpOM 0O0JIbIIIC HIIH PaBHO YHCIIY aHTCHHBIX leqeﬁ. HpI/I JO0CTAaTOYHO ITNIOTHOM
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NEPEeKPHITUA JIy4e OTpaKeHHBbIA CHTHall OJAHOBPEMEHHO MPHUCYTCTBYET B
HECKOJIbKUX NpueMHbIX kaHanax PJIC, npuHuMas MakcUMalbHOE 3HAUEHHE B TOM
KaHaje, yriaoBoe nojoxxenue J[H kotoporo HanOosiee TOUHO COBIAAAET C YIIIOBBIM
MOJIO’KEHHEM 1enu O,

[TocnenoBarenbHbIl 0030p MPOU3BOAMTCS C IIOMOIIBIO OJHOTO Jiyda MU
OJIHOKAHAJLHOTO TMpPHUEMHUKA, YTO CYUIECTBEHHO YIPOIIAET KOHCTPYKIHUIO
panuonokaropa. Ilpu 3ToM 30Ha BUAMMOCTH IPOCMAaTPUBAETCS MOCIEA0BATEIBHO
BO BpEMEHM NyTeM ImepemenieHus (ckanupoBanus) JIH aHTeHHBI MO yrioBoi
KOOpAMHATE.

Antennsl PJIC ¢ mocnenoBarenbHbIM 0030pOM MOTYT UMETh JUarpaMMbl
JIBYX OCHOBHBIX BHMJIOB — HI0JibYaTble U BeepooOpa3ubie. [Ipu »ToM 0030p
MOKET ObITh KPYTOBbIM WU CEKTOPHBIM.

KpyroBoii 0030p MoxeT ObITh peaqu30BaH, HAMpUMEpP, MyTeEM
MEXaHMYEeCKOr0 BpaIlleHHWs aHTEeHHbI c BeepooOpaszHod JIH B asumyrtanbHOU

MJIOCKOCTHU € TOCTOSIHHOM YTIIOBOM CKOPOCTHIO (2, (pUCYHOK 12).

Puc.12. KpyroBoii 0630p 1o yrioBbIM KOOpAMHATAM MPU TTOMOIIIH
BeepHo /IH
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OHHOKpaTHBIﬁ MMPpOCMOTP 30HBI BUIUMOCTHU OCYIICCTBILACTCA 3a BPEMA T053,

T 2 360°
Ha3bIBa€MOE MEePHO0M 0030pa = 003 — Q. PL@ N Q. 2pao -
c c

Ecnu B 30HE BHAMMOCTH IPUCYTCTBYET L€JIb, TO CUTHAJ, OTPAKEHHBIN
LENbI0 U NpUHATBHIM aHTeHHOU PJIC, mpornopiuoHaneH 30HIUPYIOIEMY CUTHATY,
IIPOMOAYJIMPOBAHHOMY KBajpaTroM cedeHuss JIH B IJIOCKOCTM CKaHHUPOBAHUSA
anteHHsl (pucyHok 13). Ilpu coBmagenun wmaxcumyma JIH c¢ yrioBsiM
IIOJI0’KEHUEM LEJI aMIUTUTYZA IPUHATOIO CUTHAJIA JOCTUTaeT MaKCUMyMa.

N3 pucyHka BUIHO, YTO B ClIy4ae yriIOBOrO CKAHUPOBAHUS C HENIPEPBHIBHBIM
[IEpEMELICHUEM JIy4a BHUJ IPUHUMAEMOI'O0 CUTHAJA CYLIECTBEHHO 3aBUCUT OT
dbopmel [IH, yem 3TOT ciiydait 1 OTJIMYAETCsl OT CIIy4yaeB IMapajuieibHOTO 0030pa u
MOCJIEIOBATENBLHOTO 0030pa ¢ TUCKPETHBIM CKAaHUPOBAHUEM.

Kak s HenmpepplBHOTO, Tak W ISl UMITYJIbCHOIO CUTHAJIA JJIUTEIBHOCTD
MPUHATON MOCHUIKK paBHAa BPEMEHH O0TyUYeHUs LEeIu:

loon = A@0,5/Qaa
rae AGps — mupuHa ayda JIH 1o ypoBHIO MOJOBUHHON MOIIHOCTH B IUIOCKOCTH

CKaHUPOBAaHUA AHTCHHBI.

30

H€MpepEIEHENT CHIHAT

30

HMIYBCHBI CHIHAT

|
Il

Puc.13 ®opma npuHATOrO CUrHaNIa
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Beepnass ¢opma nuarpammbl MO3BOJIIET OXBaTUTh BCIO 30HY BHUIUMOCTH
[0 € 32 OJHO 30HAUPOBAHUE, OJHAKO HE IO3BOJISIET U3MEPUTh 3HAYEHUE DTOU
KoopauHatel, nodTomy PJIC, wucnone3yromme Ttakyto JIH, kak mpasuio,
JIBYXKOOPAMHATHBIE.

B Tpexkoopaunatabix PJIC, wusmepstonux JanbHOCTh W 00€ YIJIOBBIE
KoopauHaThl, ucnonb3yercss JIH wuronpuatoit popmel, a 00630p ocymiecTBiseTCS
MOCJIEIOBATENBHBIM MEPEMEILIEHUEM JTyda B 00EUX TIOCKOCTAX. PaccMOTpuM oJiuH
U3 BapuaHTOB Kpyrosoro o63opa st PJIC ¢ da3upoBaHHON aHTEHHOHN penieTKon
(pucyHoxk 14).

[Ipu pukcupoBaHHOM 3HaUeHUHU a3uMyTa MakcumyM JIH mocnenoBaTenbHO
C MHTEPBAIOM A&, HA3BIBAEMBIM IIATOM CKaHUPOBAHUS IO &, NIEPEMENIACTCS OT
MHUHUMQIBHOTO &, JO0 MAaKCUMAaJbHOIO & 3HAYEHWM, II0CJIE€ Yero BHOBb
BO3BpAILAECTCs B MOJIOKEHUE &,, CMEILASICh IIPU 3TOM Ha OJVH IIalr CKAHUPOBAHUS

1o a3uMyTy AL«

-]
]
€ex= Emax Emin A

Y.

.

Puc.14. TlocnenoBarenbHbIil 0030p
10 YIJI0BBIM KoopauHaTaMm B PJIC
¢ uroapuaton JJH

Janee nmki o0030pa TMOBTOPSIETCS W TakUM OO0pa3oM OCYIIECTBIISETCS
KpYroBoil 0030p B a3UMyTaJIbHOM IJIOCKOCTH U CEKTOPHBIM B yriomecTHo#. Illar
CKaHUPOBAHUSA noaoupaeTcs TaK, YTOOBI HCKITFOYUTh YYaCTKH

HCIIPOCMATPUBACMOI'O IIPOCTPAHCTBA MCKAY COCCAHUMU JTydaMU. B 3aBucumMocTu
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ot pemaembix PJIC 3amau u xapakrepuctuk JIH ckaHupoBaHHE MOXXET BECTHUCH C
MEPEKPBITUEM COCEIHMX Nydel Agy < Agys , APac < APps , v 0€3 Hero A&y =
Aggs , ABx = APps. O0a BapwanTa BbIOOpa I1ara CKaHUPOBAHUS
MPOUJUTIOCTPUPOBaHbl Ha pucyHke 14. 1o a3umMyTy Hoka3aHO CKaHUPOBAHUE C
nepekpbiTueM AP < Afys , a 0 yriy Mecta 0e3 NepeKphITUs Agy. = A&y s.

CexkTopHBI 0030p MO YIIIOBBIM KOOPAMHATAM, KaK MPaBHUIIO, UCIOJIb3YETCS
B PJIC conpoBoxaenus neneit u pakeT. OH npeycCMaTpuBaeT U3IIYYEHNUE U IPUEM
MaYK{d UMITYJIbCOB ISl TEKYIIETO yriOBOTO HANpaBlICHUS U JIMIIb 3aT€M MEPEHOC
Jyya Ha cieayroniee HampapieHue. [Ipu sTom MHUS orubaromieil mpuHUMaeMoro
CUTHAJIa UMEET MPSIMOYTOJbHYIO (hOpMY, U HE 3aBUCHUT OT napameTpos JIH.

PaccMoTpeHHble TpUMEpPHl  TOCHEA0BATENbHOIO 0030pa MO  YIIIOBBIM
KOOpJIMHATAM OTHOCATCS K Cily4yaro o030pa Mo :KecTKoM mnporpamme, koraa JIH
nepeMeniaeTcsi He3aBUCUMO OT PE3YJIbTaTOB PAIMOJIOKAIMOHHOTO HAOIIOACHUS.
Ha npaktuke PJIC oGHapy>keHus U CONPOBOXKICHUS 1I€JIei MOTYT UCIOJb30BaTh U
rudkme mnporpammbel 0030pa. Hampumep, B HEUETHbIE MNEPUOMBI MPOUCXOIUT
0030p, aHaJIOTUYHBIA PACCMOTPEHHBIM XKECTKUM MporpamMmaM 0030pa, a B YETHBIE
OCYHIECTBIISIETCSl TOJACBET JIMIIb TEeX YIVIOBBIX HANpaBICHU, B KOTOPBIX
3agukcupoBaHbl  mend. I[lpy  3TOM  TOBBIIAETCS  TEMI  OOHOBJICHHS

PaANOIOKAIMOHHOW HH(OPMALIUU O LIEJISX.

BpiBODI:

- B COBPEMEHHBIX PaJUOJIOKAIIMOHHBIX CHUCTEMaxX BHIOOP METOJIOB
0030pa IPOCTPAHCTRBA 10 PA3IMYHBIM KOOPAMHATAM OTPEEIsAeTC s, IPEXKIAEC BCETO,
HEO0OXOUMOCTBIO HAWTYUIIIUM 00pa3oM pemath 3agadu, crosiue nepea PJIC;

- yCKOpeHHue 0030pa MpOCTpaHCTBA MO JIOOOH U3 KOOpPAWHAT
JOCTUTAaeTCsl  MyTeM  yciokHeHus — amnmapatypel  PJIC  (ucmonb3oBaHueM
MHOT'OKaHaJIbHBIX YCTPOUCTR), a, CJIEIOBATEIIbHO, MTOBBIIICHUS €€ CTOUMOCTH;

- BBIOpaHHBIE METOJbI 0030pa OMPEACNISIIOT HE TOJIBKO MEepUoj 00630pa
MPOCTPAHCTBA, HO U B Psjie CIydacB BIUAIOT Ha (GopMy orudaromieil mpuHITOTO

CHUT'HAJIA.
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SAIIAHUE HA CAMOCTOATEJIbBHYIO PABOTY:

HOBTOpI/ITB MaTcpuall JICKIHUU.



