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AHHOTaNNUA

B MeTonuyeckux yka3zaHUSX COAEP)KATCA COOTHOLIEHUS Uil BbiOopa napamerpos PTC u
METOAMKH pacyeTa OTHOUIEHUs CUTHAJI-IIyM Ha BXOJE NPUEMHOI0 YCTpOWCTBa, TpeOyemoi
MOIIHOCTH INI€pEeNaTYMKa U AuarpaMm BUAMUMOCTH. OTHEIbHBIA pa3zfell MOCBALICH pacyeTy U

IPOCKTHUPOBAHUIO YCTPONCTB CENEKINU ABIKYIINXCS OOBEKTOB.

1. BBIBOP U PACYHET OCHOBHBIX ITAPAMETPOB PTC
1.1.  Bp1Oop nepuojia mOBTOPEHHS (YACTOTHI CIAEAOBAHUS) UMITYJIHCOB MPOU3BOIST
U3 YCIIOBUS OJTHO3HAYHOTO U3MEPEHHUsI LI Ha MaKCUMaIbHOU JabHOCTH:

R,ou = Rpmaxs otcroma T, = 1,1 @,
rae kodpdumment 1,1 HyXeH g yueta oOpaTHOTO X0/1a Pa3BEPTKU WHIUKATOPA TATbHOCTH
(10%) ot mnurensHOCTH NpsiMoro xoaa (Tpass = Ty). YUactora cnenoanus F, = 1/T,umn./c.
[Ipumeuanue. B ciayugae PJIC Manoil ckBaKHOCTH, U3MEPAIOIIEH 1aJbHOCTh
U CKOPOCTb, JAIBHOCTh U3MEPSIETCS HEOHO3HAYHO:
Ry < Rpgx. g ycTpaneHHMH HEOQHO3HAYHOCTU M3MEPEHHS JAIBLHOCTU B DOTOM Clly4ae
IIPUMEHSETCA JIBa-TPU 3HAYECHHUs pa3IMYHBIX MEPHOJIOB MOBTOPEHUs (IIEPEMEHHBIN Nepuos
IIOBTOPEHUS).
1.2 BeiOop ¢popMBl, IIMPUHBI CIIEKTPA U JITUTEITHHOCTH 30HAUPYIOIIETO CUTHAA.
Hlupuny crnekTpa 30HAMPYIOLIETO, CHUrHajla BBIOMPAIOT, HCXOIsA M3 Tpedyemoil

paszperaroieii CrocOOHOCTH MO AaTbHOCTU

rne F¢ - a3pdexTuBHas mmpHHa criekTpa CurHaia.
ChHauazna BBIOMpAIOT MPOCTOM cUrHai ¢ 6a30ii 1 (pagMOUMITYIIbCHI C MPSMOYTOJIBbHON
orubaromieif), Ui  KOTOPOro  JIUTENbHOCTh T, = 1/F, OTcioma  pacCYMTHIBAIOT

JJIMTCIIBHOCTHU TAKOI'O CUT'HAJIA.



[locne pacuera HMMIYJIbCHOW MOIIHOCTH TME€pelaTUMKa, €CIM OHA IPEBBIIIACT
nomyctumyto (Ha camoiiete mopsaka 200 kBt/umn wim nHazemuoit PJIC (kopaGenbHas)
nopsiaka 1MBT/umin)» 3a1atoTcsi MpueMiIeMOl UMITYJIbCHOM MOIIHOCTBIO nepenaryuka. 1o
COOTHOIIEHUIO Py pacy /Py non ONPENENSIOT TpeOyeMyro 0asy CUrHaga ¥ MO BEIMYUHE 0asbl
HaXOJAT IJIUTENLHOCTD CI0XKHOTO curHana Tt = B/F.

B cnyuae usmepenus ckopocteit mo s dekry Jlomnepa u paspemieHuss 00bEeKTOB 1O
CKOpPOCTH JTUTEIBHOCTh CHUTHAJAa OMPENEISIOT U3 TPeOyeMOoro pa3peuieHHs M0 CKOPOCTH

Wi TpeOyeMol TOUHOCTH €€ U3MEPEHUS:

av=2ar =2 pen st
2 T 2av
nJin
., 1 oA 1
VvV — 5 v te = 5
( 2EC/NO) *T, 20c [oF, /n,

Kax IMpaBUJI0, HAMEPCHUEC CKOPOCTHU IO JOINICPOBCKOMY CABUTY IIPOU3BOIAT
CUTHAJIOM B BHJIC KOFepeHTHOI\/JI IMNa4YKH UMITYJIbCOB, JJIMTCIbHOCTD KOTOpOﬁ

T.=WN-DT, + 14.

T,
CKBa)XHOCTh CUTHaNA Q = —.
T1

1.3, BeiOop mupuHsl gy4a, opMbl) TUarpaMMbl HaIIPaBJICHHOCTH U TUIIA AHTEHHbI
PTC.

1. B nByxxoopaunatHoit PJIC, u3mepsitomield 1aabHOCTh U YTrod a3umyTa (JIMCTa)
UCHOJNB3YIOT IUJIOCKUH JIyd, Y3KMH B TOPH3OHTAJIbHOW (BEPTHKAJIBHOW) IJIOCKOCTH H
IIMPOKMA B BEPTUKAIbHOM (ropusoHTaspHOM). I[lupuHy mydya B TOpPU30OHTAIBHOM
IUIOCKOCTH ONPEENsAIOT TpeOyeMbIM pa3pelieHueM mo yriy asumyra 6, = Af. B
BEPTUKAIbHOMN MJIOCKOCTH IMIMPUHY IUArpaMMBbl ONIPEAEISAIOT TpeOyeMbIM CEKTOPOM 0030pa
B OTOW MIOCKOCTH Yg = Brnax — Pmin »
7€ Pmax - MAKCUMAJIBHBIN YTOJI MecTa 11eNH, onpeensiemMblit Ha3HauyeHneM PJIC u BeicoTamu
uenedt Hmin 1 Hmax . Tak, cyoBbix HaBUTaMOHHBIX PJIC Bax mopsinka 25...30°; B a3pojpOMHBIX
70...80°; B PJIC nanpHETro OOHAPYKEHHSI M CIICKEHHUS 32 KOCMUYECKUMHU 00beKTaMu 70 90°;

Bmin — MUHUMAaJBbHBIN YTrOJI, paBHBIA €MHHUIIAM IPaTyCcoOB,
Bmin = Hmin/Rmax (Paa)

npu Ryax < R paauoropusoHra.



2. B PJIC, usmepsitonieil JaabHOCTh M JBAa yrja, IMOMOJIL3YIOT WIOJbYaThIM JIyd.
[upuna auarpaMmbl Jiyda aHTEHHBI B 3TOM CiIydae OJMHAKOBa HO OOOMM yIriiaM H

OIPECACIIACTCA Tpe6yeMbIM Pa3spCICHUEM 110 YI1Y
GA ~ Aa = Aﬁ

Ha psine nBwkymmxcs oObEKTOB (caMoiieT, pakera, kopadis, MC3, aBroMaminHa)
pa3Mep aHTeHH orpaHuyeH. Tak, MaKCHMAabHBINA JUaMETp aHTECHH Ha caMoJIeTe Topsiaka 1M
(Kpome camMOJIeTOB paIMOIOKAIIMOHHOTO 1030pa, HanpumMep "ABakc").

st cranmonapubix HazeMHbIX PJIC Takke MOKHO BBIOpaTh pa3Mep arnepTypbl HIH,
3aJaB JUJIMHY BOJIHBI (M3 YCJIOBUHN JOIYCTUMOTO MOTJIONICHUs dHeprun 2.4 nb), onpenennTh

pasMep anepTypsl Kak

Hampumep, A = 0,2 m; 64 = 1,57 pax; La 0,2*57/1 = 11,4 m.

Uronpuateiii nya PTC dopmupyercs anteHHO# Tuma mapabojouja WM IUIOCKOM
®AP. IInockmii 1nyd d¢opMupyeTcss aHTEHHOW, pa3Mepbl 3epkajla KOTOpOd B
TOPU30HTAILHOM TUIOCKOCTH MHOTO OOJIBINIE, YeM B BEpTHUKAILHOW. Hampumep, muarpamma,
nMeromas Bujg «kocekanc KBajapaT», BITOAHASA C TOYKHU 3PEHUS PACIPEACIICHUS YHEPTUHU B

MIPOCTPAHCTBE (PHEPIUsI U3IYUEHHUS OOJIBIIE HA OONBIINX TAaTbHOCTSX ):

Cosec?p

Cosec?Boin

G(B) =

JlnmnHa anepTypsl TaKoi aHTCHHBI B BEPTHKAIIBHOH IIIOCKOCTH Lg =~ 0,2Lp

KoaddunmenT ycunenust aHTeHHBI

a1
Gy = ?SAT]A

rae Sa- 29¢gdeKkTuBHAs MJI0IAb AHTEHHBI,
Na - KIIJI antennst, nay= 0,9*
Jlnst anTeHHsl ¢ KocekaHc-kBaapaTHoi JJH mis Hazemusix PJIC
Gp
2 - .BminCtg.Bmax '

rrne G, - koahGuIHeHT ycuieHus BeepHoi anTeHHbl. [llupuna quarpammsl

Gese =

HAIPpaBJICHHOCTHU aHTCHHBbI



A

- L, cos® diae

64

Jns nuneiinoit K — snementroi AP ¢ d™A/2 (sxBuaucranTHas)

_ A 2
= K&cose ~ Kcosf’
2
1.4. BeIOOp ATMHBI BOJIHBI TPOU3BO/AT B OCHOBHOM U3 CJICAYIOIINX COOOPasKEeHHM:
a) MOJTyYeHHE Y3KOHAIPABICHHOHN TUarpaMMbl aHTCHHBI,
0) y4eT I0IyCTUMOTI'0 YPOBHSI IOIJIOIIEHUS SHEPIHM CUTHAJIA B

atMocdepe 3emiu;
B) yueT Ha3zHayeHus PTC u makcumanbHOU albHOCTH ercTBUs. Mcxomst

U3 BEIOPAHHBIX Pa3MEPOB AHTCHHHI (C yYETOM MECTa YCTAaHOBKH ), UIMEEM

L6}
66

A= Ls0,(pan) =

Hanpumep, La= 6,6 m; 0= 1°; A = 6,6*1/66 = 0,1 m.

PaznuyHble Arana3oHbl BOJH UCIIBITHIBAIOT PA3IMYHOE TOTJIOMIEHHE B aTMOc(hepe
(noHocdepe). B [2; 3] uMmeroTcs cripaBOYHbBIC JaHHBIC O BETUYMHAX MOTJIOMICHUS & 1B/KM .
Hawuboib1iee noraoiieHue NCIbITHIBAIOT BOJHBI MM-IHAaa30Ha.

JlormycTrMasi BeTMYHMHA TIOTJIONICHHUS SHEPTUU PATUOBOIH HE JOJDKHA TPEBBIIIATH
2..4 nb, a nns mMm-nuana3zona He Oonbmie 10 ab. Ilo tabnunam u rpaduxam [2; 3] MOxKHO
BbIOpaTh JAMAINa30H, 3a/IaBIINCh JOMYCTUMBIM YPOBHEM MOTJIOMICHHS C YIETOM PacCTOSHUS U
yIJIOB MECTa.

1.5. Be16op moJiochl MpomycKaHus TUHEHHOM YacTy MPUEMHUKA (710 IETEKTOPa)
Ep = AF, + 8Fep + 6K, + 26F0n,

rue OF,

o — BCJIIMYMHA OOIJICPOBCKOT'O CABUI'a YaCTOTHI,

AF, — >ddexTuBHas LIMPUHA CHIEKTPA;
0 Fep, 6 Fyp — BENMMUMHBI HECTAOWIILHOCTEH MEPENATIMKA U IPHEMHHKA.

JUist paAMOMMITYJIbCA C MIPSIMOYTOJIBHOM orubaroieii nmpu KBa3ucoriacoBaHHON
(GUIBTpally OAMHOYHOTO UMITYJIbCA MHOTOKACKaAHBIM pe3oHaHCHBIM YIIY (moTepu
nopsiaka 0,6 1b), mpousseaenue nojockl (Ha yposHe 0,707) Ha JIUTETHHOCTH CUTHAIA

AF.t. =0,672; orctona AF = 0.672/t. ,AF —nonoca YITY (Jiuteiinoro
TpakTa).(AF = AF,)

JnuHa curHana ¢ nuaeiiHo UM onTumanbHas mnosjoca



AF

R

F,'ELEB .

[Tonocy MMHEHHOTO TpaKTa HYKHO PACHIUPHUTH C YYETOM HECTaOUILHOCTEH
nepegaTurKa U reTepo/ivHa IpUeMHHUKA U JOIJIEPOBCKOTO CIBUra YacTOThI curHania. Jlis
COBPEMEHHBIX CUHTE3aTOpOB YacToThl PTC oTHOCHTENbHASI HECTAOMIBHOCTD COCTABIISET HE
Gompme 107 TTosTOMY BenMumHbI HECTAGHIBHOCTEH YaCTOTHI y KOrepeHTHBIX PJIC
COCTaBJISIOT MAJIYIO 4acTh 10OJIOCHI AF : 10511 IPOLIEHTA, TPUYEM

8Fyep = 8F,, = 10734F .

Jlia PJIC ¢ marHeTpoHHBIM IepenaTuukoM (Hanpumep, mopckue PTC HaBuraiun)

HECTaOMILHOCTH MepeaTunKa ropasao oosbie: oF/Fc =107

HJ’IH YMCHBIICHUS BIUAHUA HECTAOMJILHOCTH U IIOTEPH 3a CUCT paCIIUPCHHS ITOJIOCHI
I10 CPABHCHUIO C OIITUMAaJILHOM HCIIOJIB3YIOT AITY reTeponHa 110 MIPUHUMACMOMY CHUT'HAITY.

Torna

SF 1
8Fep = OFp = AT
rrne Kamy - koappumment AITY, pasusrii 10...50.
1.6. Onpeenenre BpeMeHH O0JIYyIeHHS 1IEJIH U YUCIIa UMITYJILCOB B MTAYKe.
1. Ilpu kpyroBoM (CEKTOpHOM) 0030p€ MPOCTPAHCTBA IJIOCKUM JIy4OM BpPEeMsI

o0myueHus
toon = %
Yr

rie Or - mmpuHa JIH B ropusonTansHol miockoctH; (A6)

Tos - mepuo 0030pa ceKTopa Y. WM BpeMsi OJJHOTO 000pOTa aHTEHHBI MPU KPYTOBOM
o03o0pe.

Hampumep, 0 = 3°; .= 360°, ckopocTh BpamieHus - Na = 6 06/mMuH. Toraa oaun
o6opot 3a 10 ¢ u tys,; =1/12 c.

Yucno ummynbeoB B mauke N = toq, /T

Mpu 7,=10%c =1 Mc u t,5,= 0,012 ¢ N=1/12*10" = 88 uwmm.

Yucno uMITyJIbCOB HYXKHO Ui pacuera 3Hepretuku PJIC.



2. Ins PJIC ¢ uronpyaThIM JIy9OM U PaCTPOBBIM 0030pOM CEKTOpa MPOCTPAHCTBA

¢ _ To63 00{ eﬁ
0o lpalpﬁ Krlep ’

e Kyep — K09QGUIMERT MEPEKPBITUS COCEHMX JTydel npu 0030pe Uit PENOTBPAILECHHUST
npomycka uens, Ky, =1,5.
Hampumep, Topz =5 ¢; Oy = 0= 2Dy = = 60°;
togn = 9*2* 2/60*60* 1,5 =1/270 = 0,004 c;
N = tyg, /T, = 4*10°%/10° = 4 umm.

[Ipumeuanue. [IpunocnenoBaTenbHOM pexuMe OOHAPYKEHUS

togn = Var¥ NV, , uTO OOecrieunBaeT yMeHbIICHHE NIeproa 0030pa B 1Ba U Oojee pa3

WJIM Q€T BBIUTPBILI B BEPOSATHOCTH Pgy.

2. PACYHET OTHOLIEHHSA CHUI'HAJI_IIYM HA OJIUH HUMIIYJIbC
ITAYKH, KOPPUIMEHTA IIOTEPb M BEJIUYMUHBI I[IOPOI'OBOI'O
CUT'HAJIA

2.1. MHorokaHanpHbIH HU(POBON OOHAPYKUTEIH

PaccmoTtpuMm nudpoBoil oOHapyXuTeNlb HEKOrepeHTHOM mnauku ummyibcoB PJIC

0030pa Ha CUTHAJIBHOM IIpoleccope cM. puc. 2.1.

NPOLIECCOP

C peTekTopa -~ Mocnes.
orubatoLLen | Aun > nopt MamsiTb MamsiTb
v AaHHbIX nporpamm

T \ i A}
A
_ T nHa DB
TA = (2AR)/c ? OaHHbIX Y
> IRQ
AIlY

Puc. 2.1. O6HapyxuTeIh Ha TPOIIECCOPE

Uucno ummynbcoB B madke N. OOHapyXuTelb SBISETCS MHOTOKAaHAJIBHBIM IIO
JAIbHOCTH, TIOCKOJBbKY JalbHOCTh JIO OOBEKTOB HeusBecTHa. Ywucino kaHamoB M

ONpeaACIsICTCd OTHOIICHUCM MaKCHMAaJIbHOM JTalIbHOCTH. OTcyeThl CMECH CHTHAla |



uMmiysbca ¢ ALl moctymaroT depes mociaeaoBaTenbHbId OPT NU(POBOTO Tpoieccopa B
namsTh JaHHBIX 10 muHe AaHHbIX (DB). TpeOyemsbrii 00beM MaMaTH OMPEeIUTHCS YUCIIO
aJIeMEHTOB AanbHOCTH M. Peanusanus oOHapyKUTENH IPOU3BOAUTCS B IPOrPAMMHOM BHUIE

Ha puc. 2.2 nokazaHa GJIOK-CXxeMa MPOrpaMMbl.

Havano

Beoa N, M, K

Bbluncnenve

Yion = Nz)zm = K
=1

BbiBog
OaHHbIX

Puc 2.2. brok-cxema nporpamMmbl peajin3aluy 0OHapyKUTEs

B rnaBHOM nporpamMme 3aJar0TCd MOMCHTBI TIIOSABJICHUA IICPBOr0  OTCUCTA,

MOCJICIHETO U NICPUOJ UMITYJIbCOB NTUCKPECTHU3AINH.

Ha »sramne nanmuanmm3anum BBOJIHUTCA MJIMHA OUKJIA IO YHUCITY 3JIEMCHTOB AaJIbHOCTHU
M, YHUCJIO UMITYJIBCOB B ITA4YKC, BCIIMYNHA ITOpOTa K. HporpaMMa HMECT ABa IIMKJIA OJWH I10
qUCJl1y OJJICMCHTOB HOaJIbHOCTH, ,Z[pyl"OfI no 4Yucily HMIYJbBCOB B IIa4Ke. Breraucnouts
OCYIICCTBJIACT HAKOIIJICHUC BI)I60pOK " CPaBHCHHUEC PE3yJibTaTa C IMMOPOrOBbIM 3HAUCHUCM K.

Ha BpIX0z1 mocTynaroT curHaibl OOHapYKEHUSI U JAJIbHOCTh J10 OOHAPYKEHHBIX 00BEKTOB.



[Ipu BBome manubix ¢ AIIIl moctymaer curnanm Ha Bxox IRQ. B mpomeccope Ha
KaKIAOM JJICMCHTC JAJIbHOCTH MPOU3BOAUTCA HAKOIIJICHUC UMITYJILCOB IMAYKHU (ean C€CThb
CUTHAJ), IpPUYEM IIOCIEJOBATEIbHO Ha »3JeMEeHTax JAanbHocTU. s storo B AJIY
nporeccopa CKJIaIbIBAlOTCA TEKYIIUMH OTCYET ¢ M-ro aneMeHTa Uym M BbI3BaHHBIN U3
naMsITH paHee HaKOIUIEHHas cyMMa 3a mpeabiaymue N-1 mepuonos o63opa. Ilomydennas
CyMMa BO3BpalIacTcCs B m-on 51'-161711(}’ MaMATH. TaMITH. MHOTOKaHAJIbHOCTh 110 JaJIbHOCTHU
peanu3yercss B mpoueccope B Buae M sueek B MNamsATH JAHHBIX M BBI30BE CYMM
II0CJIEI0BATENIBHO C MepBoro 10 M-ro »1eMeHTOB ¢ NepuoJoM JUCKPETH3alUM 110
JAIbHOCTU. 3a OJUH IEPHUOJ MOBTOPEHUS MPOMCXOJUT ONPOC U CIOXKEHUE JaHHBIX ¢ M

aneMeHTOB. B cnenyromue nepuoast PJIC npouecc noBropsiercs.

I[Tocne N mnepuogoB TNOBTOPEHMs, COOTBETCTBYIOIIUX JJIMTEILHOCTH TMAYKU
MIPOM3BOJUTCS TIOCIEAOBATEIbHOE CPAaBHEHHUE C IOPOTOBBIM 3HAYCHUEM HAKOIUICHHBIX
cyMM. JTo mpom3BoauTcs Takxke B AJIY mporeccope B BHIIE JIOTMUECKOH oOlepainuu

CpPaBHEHUs MHOIOpPa3PsAIHBIX YHCEI.

B ciydae mpeBwileHus nopora (uUKcHpyercss oOHapy>KEeHHE CHTHala B M-KaHae.

Ecau nporpamMmy AOIIOJIHUTH CUCTYHKOM 4YHCJIa KaHAJI0B, TO HOMCP KaHaJIa, I'I€ 06Hapy>I<eH

CUTHAJI, TaCT OLICHKY JaJIbHOCTH, BBIYMCICHHYIO Kak M(lAR)", rme m — HOMeEp dJieMeHTa

JaJIbHOCTH.

yCTpOﬁCTBO O6J'Ia,Z[aeT paspeiCcHUEM M0 JaJIbHOCTU U MOXKET O6H3py>KI/IBaTB Ooiee
OJHOI'0 00BEeKTA. PC3YJ'IBT8.TBI BBIBOIATCA YCPE3 MMOCJIEIOBATENbHBIN IopT Ha YCTPOﬁCTBO

BTOPUYHOM 00pabOTKH.

2.2. PacueT OTHOIIIEHUS] CHTHAJI/IITYM Ha BXOJIe OOHAPYKHUTEIST KOTEPSHTHOHN TadKH.

Mogenp nauku — KOrepeHTHBIE CO cllyyaiiHON HadanbHOU (a3oii moka3aHa Ha puc. 2.3.

o > ony [ K —» g 1
Hakon
(Yn) /
> ®OH cosa,t ny
> Korep > T \
> — >
CDD' OHY Hakon kB 0

sinayt

Puc. 2.3.



Ha cxeme (puc. 2.3.) 0603HaYECHBI:

@®OH — kBa3ucoriacoBaHHBIN PUIBTP OJUHOYHOrO UMIyJbca (B TpakTe YIIY), nanee
cienyet opMupoBaHHE KBaApaTyp, colepxaimuid aBa ¢ga3ossix aerekropa (O/I), onopusie
KoJie0aHusl: KOCUHYC ¥ CUHYC MPOMEXYTOYHOU 4acTOTh; (GUIbTpbl HXKHUX yacToT (PHY),
BBIJICTISIONINE CIIEKTP OTHOAIONICH; KOTepEHTHBIC HAKOTIUTEIH, MPEACTABIISIONUE COO0H HAOOP
JIOTUIEPOBCKHUX (PHIIBTPOB, YCTPOHCTBO BBIYMCICHHS OTMOAIOIINX BKIIOYal0T KBaapaTopsl (KB),
CyMMATOp; U IOPOTOBOE YCTPOCTBO. PeanibHO 0OHapyxuTeib siBisieTcss M MHOTOKaHAJIbHBIH,
YTO ONpeAesAeTCs U3MEPEHUEM PaIiaIbHOU CKOPOCTH OOBEKTOB C OMOIIBIO IOIIEPOBCKUX
¢GmIbTpOB. B KaXK70M M3 HUX MPOUCXOAUT BBIJENICHHE OTMOAIOIIEH U CpaBHEHHE pe3yibTara

HAKOIIJICHUSA C TIOPOIOM.
BepO}ITHOCTB JIOKHOM TPEBOI' B TaKOM O6H3py>KI/ITeJ'Ie paBHa
Pmp m:MPnTp 1
rac Pm—p 1— BEPOATHOCTH JIOKHOM TPEBOI'M B OTHOM KaHaJIC.
Pmp m — 3aJaHHas B T3 BCPOATHOCTD JIOKHOM TPEBOI'K
Pirp 1=Purp m/M

PacnpenencHus curHaia u mymMa Ha BXOJI€ IIOPOTOBOTO YCTPOMCTBa HOPMAJIbHBIC.
OTtHoleHre cUrHa/yM 3a cueT 0opadboTku yBenuuuBaercs B N pas, rae N — uucio

HNMITYJIBCOB B IMAYKC.

Meroauka pacyera OTHOIIECHHS CUTHAI-IIIYM Ha OJVH UMITYJIbC Pa3jIndHa IpH
KOTE€PEHTHOM U HEKOT€PEHTHOM HAKOIUICHUH.

B cinydae KOrepeHTHOr0 HaKOIUIEHUS! OTHOLIEHUE CUTHAJI-IIIYM Ha OJAWH UMITYJIbC
PaCCUUTHIBAIOT C MMOMOIIBIO TAOJIHII MHTETPpajia BEPOSITHOCTH [4] KaK Ui OJMHOYHOTO

curHana. B pesynerare nonyuyaem Ey /N, ,rne Ey — dHeprus mauku,

N
EN = Z Eln = NEl
n=0

Torna TpeOyemoe OTHOIIEHHE HA OJJUH UMITYJIbC

2E, 2Ey/N

No  No '
PJITp =1- q)(gn) ) (21)
Pm"p =1- (D(gn - gO) ’ (22)

e go = Z,/G — BenmuunHa HOPMUPOBAHHOTO TTOPOT'a;

10



V2E;/No

@(*) — uHTETrpaAN BEPOSTHOCTH,

1 4 2
¢(Z)=§f e /2 dt .

o Tabmuue ®(Z) u3 (2.1) no 3aaanHo# Py, ONpeieluM apryMeHT — HOPMUPOBAHHBIH
HOPOT.

W3 (2.2) no 3ampanHoi P, onpenensieM apryMeHT (g, — go) ¥ 3aTeM ,
npudeM gi = 2Ey /N,

3arem onpenensem gz = ga /N

B ciyyae HEKOrepeHTHOTO HAKOIUICHHS TpeOyeMOe OTHOIICHUE CUT- HAJI-IIyM Ha
OJIMH HWMIYJIbC PACCUYMUTBHIBAIOT, HCXOJa U3 (QOPMYJNbl (AamMmpOKCHMAIUS  CIOXHBIM

pacnpeznenenuem Q -pynkunu Mapkyma)

, 2 Ig(N/2Py,

AN Ge/re? 4P

I'ne a,B,y - KoaddULIUEHTHL; 0L ¥ Y OIPEIENIAIOTCS TUIIOM (IIIOKTYalluid aMILUTUTYT
CUTHAJIa, Y 3aBUCHUT OT THIIA HAKOTIMTEIS: UACATbHBIN Y=1, perupkyisatop - y = 2/3, na DJIT
v=1/2.

3Ha4yeHus U MpUBEJCHBI B Ta0I. 2.1.

Tabmuna 2.1
Xapakrep (arokTyanui a p
2 2
—(1+-eN3)
Memniennsie PeneeBckue 3 3 1
1 + e N/3
brictprie PeneeBckue 1 o
Brictpeie X2 1 3
3 2
—(1+-eN3)
Meiennsie X2 4 3 2/3




2.3. PacyeT OTHOIICHHS] CUTHAJI/TITYM JIJIsl aHAJIOTOBOTO OOHAPYKHUTEIIS, pacyeT
TpeOyeMOoro OTHOIICHHSI CUTHAII-IITYM Ha OJUH UMITYJIbC CUTHaNA (Ha BBIXOJIE
0OHapyXUTEIIs1) HEOOXOAUM TS ONIpeIeIeHUs MOITHOCTH riepenarunka PTC.

Pacuer npou3BOAAT, MCXOMS U3 3aIaHHBIX BEPOATHOCTEH Pogy, Py, BHIOPAHHOTO THIIA
HAKOMUTEISL U MOJIENH (DIFOKTYAIMii CUTHAJIA OT TSI,

CTpyKTypHasi cxeMa HEKOTEpPEHTHOTO OOHAPYKUTENs TTAUKH IMOKa3aHa Ha puc. 2.1, Ha

kotopoM ®OMU - bunsTp oguHOUYHOTO UMITYIIbCa; JO - AETEeKTOp OrubdaromIe;

HAKOII. - nakonurens; IIY - moporosoe ycrpoiictBo. @OU, kak mpaBuiio, siBiseTcs

anayioroBbiM (YITY npuemunka, mu6o [TAB ¢GpuabTp CI0KHOTO CUTHATA).

Qoni—1Dpo g konk= 11y "-—"'5

tz,

Puc. 2.4

HakonuTenu ObIBalOT pa3iMyuHbIX THIOB: B BHJIE JIMHUHU 33JICP>KKU C OTBOJAMH,
CJICAYIOIIMMHU Yepe3 MEePUO/I TOBTOPEHHS UMITYJIbCOB, U CyMMAaTOpa; PEIUPKYISATOpA - HA JIMHUH
3a/IepKKH (Ha MEPUO/I MOBTOPEHUS UMITYJIBCOB) ¢ 00paTHOM CBS3BIO U CYMMATOPOM;
JOTLIEPOBCKUX (DUIIBTPOB, MPOU3BOAAIIMX KOT€PEHTHOE HAKOIUICHUE; Ha 3JIEKTPOHHO-IY4eBOMH
TpyOKe (MHIUKATOPE) C MOCIECBEUEHUEM - HAKOIUICHHE MTPOU3BOIUTCS 32 CUET YBETUUYCHUS

APKOCTU CBCUCHUA DKpaHa.

Peann3oBbIBaThCS HAKOMUTENIN MOTYT B aHAJIOroBoM U 1 posoM Buze. K
aHaJIOTOBBIM OTHOCSIT HaKOMUTENb HA JI3 ¢ oTBO1aMK Ha pUOOpPax ¢ 3apsiI0BOM CBS3bIO, HA
yapTpa3BykoBbix JI3, Ha DJIT. LludpoBsie HAKOMUTETN peanTu3yloTCs Ha perucTpax Win
cuerynkax. [lonnepoBckue GUIbTPhI BBIMONHSIIOT KaK B aHAJIOTOBOM, TaK U B IU(POBOM
BUJIE.

2.4 Pacuet MOIMHOCTHU IIYMOB U BCJIIMUYUHLBI IOPOTOBOI'O CUTHAJIA.

Jlst pacueta Tpedyemoit MmomHocTH niepenatuuka PJIC HeoOxonuma BenrunHa

MOIITHOCTH MTOPOTOBOTO CUTHAJA P min , CBA3aHHAS C MOIIIHOCTHIO IITYMOB

_ 2
P ¢min = 01 Pu , BT.
2
Trae g]_ — OTHOIIICHUC CI/IFHaJ'I'IHyM 10 MOIITHOCTH,

P]_]_I — MOIITHOCTH IYMOB, B CJIy4dac TCIVIOBBIX ITYMOB
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Pu=KTFup[ Ta/T + 11 - 1]
rae K — nocrosunas bonsnmana, k= 1.38 *102 Br*c/rpan.;
T a— mrymoBas TeMIieparypa aHTeHHBI,
T — mymoBas Temneparypa PIIY,
Fup — IoJstoca NpUEeMHHUKA;

I — ko3 unreHT myma npueMHUKa, BEIOUPAeMbIil HCXO/1s U3 3a/IaHHOTO THIIA

YCHJIMTEIIS BBICOKOH 9acTOTHI M mpeoOpazoBatess PIIpV.
B ciydae BHEIIHEN IyMOBOM IIUPOKOIOJIOCHON IIOMEXH CO CIIEKTPAIILHOM IIJIOTHOCTBIO
Ny > Ny v Byon > By
By = Ny Fyp

OTtHomeHue 9HEPTUU OANHOYHOI'O UMITYJIbCA K CHeKTpaHBHOfI IJIOTHOCTU LIIYMOB

BBIPAXXACTCs 4CPEC3 OTHOLICHUC MOIJ.[HOCTCIZZ

2Ecl _ ZIDCTCFHp _ Pc

= —21.F
NO Pm Pm fe P
VYuuteiBasi, 9to Fy, = F;, nmeem
2F P,
= =_S2Ft.=-"B
NO Pm Pm
rae b — 6a3a curnana.
I[lpub=1
2E.4 E o
N, P, 91

B CJIydac NMPpUMCHCHUA CIIOKHOI'O CUTHAJIA

Pc min — 2Ec1/N0
P, B

Boeruncnus Py, o ¢popmyse (2.7) u 3Has Benu4uHy 0a3bl CUTHAJIA U TPEOyeMYIo

senmunny 2E., /Ny, onpenessitor HeoOX0AUMYI0 MOIIHOCTH TOPOTOBOTO CHUTHAIA.

3. PACUET TPEBYEMOM MOIIIHOCTHU NMEPEJIATUYUKA PTC W JIUAT PAMMBbI
BUINMMOCTH

13



3.1. Pacuer tpebyemoii MomHOCTH niepenaTyrka PTC mpousBoasT Ha OCHOBE
ypaBHEHHSI JAIbHOCTH pajnoiokauy. be3 yduera BiusHus 3emin (BbIcoTa 00bEKTOB

JIOCTaTOYHA)

4 Biep GiA%o

Rmax = , 3.1
max (41)3 g2 kT, WIF,, Ly, 1)

rae kTolIF,, - MOIHOCTD 1IyMOB;

2 _ rpe6yeMoe OTHONIEHHE CUIHANI-LIIYM;

g
L,, — cymmapHbIii K03 GUIHEHT TOTeph, PACCYUTAHHBIN B pa3l. 2.

PJIC oGHapyxeHus ¢ y9eToM BIMSHHS IIOBEPXHOCTH pazjena (3emiin)

o Poep G220 (B)o
max — |(4m)3g2kT W E,, Ly,

riae @(f) — uarepdepeHIIMOHHbI MHOXKXHUTEIIb,
2mHysinp

d(B) = |sin 1

Ha — BbICOTA aHTCHHBI;
B — yrox mecra.

Jnia Hu3KoMNeTsmen 1enu (Haa MopeM)

r 8 [4T Pep HY HROG
mex /12Pnp minLn ’

(3.2)

rae Ha, Hiy — BBICOTBI aHTEHHBI U LiETN.
MaxkcumanbHas JaabHOCTh HaJ 3eMileil TOKHA ObITh MEHBIIIE JAIbHOCTH

pazroropusoHTa R,,,

Ry = 41[\Hs(m) + JHy(m)]  (3.3)

Hampuwmep, Ha =9 M; Hy = 121 m; R, = 57,4 k™.

Jns neyxnosunmonnoit PJIC (puc. 3.1)

14



e Ip

Puc. 3.1.

PepG1Go 220,
(47)3 g2k T, F, Ly, *

(RlRZ)gnax = (3.3)

rie a4 — OIIP nenu;

R1- nasbHOCTB OT nepeaTuuka 10 00bEKTa;
R> - nanbHOCTH OT 00BekTa 10 npuemHuka PTC.
30Ha EeHCTBUSA U COOTBETCTBEHHO JAJIbHOCTH 3aBUCST OT T€OMETPUU U PACIIOIOKEHUS
PJIC, vo mpumepHo B 1,5 pa3a Gomnblie, yem onmno3zuimonnoit PTC.
3.2. Pacuer gmarpaMmbl BHAMMOCTH  (METOOMKA TMPEIIOKEHA  JIOLEHTOM
B.b. bunmrokom). Bomee momHo manpHOCTH aeiictBus PJIC ¢ ydyerom HampaBiICHHOCTH
AQHTEHHBI IIO3BOJISIET OLIEHUTh 30Ha BUJIMMOCTH, IPEJCTABIISAIOIIas co00il mo-

Ha KOTOPOH P, = Pyp i ¥ COOTBETCTBEHHO 2E; pin /Ny

JuarpaMma BHUAMMOCTH B BEPTUKAJIBHOM IUIOCKOCTH NPEJCTABISIET COOON cedeHue
BEPTUKAJIBHOM IUIOCKOCTBIO. Eciim Ha auarpamMme “IanbHOCTBh - BBICOTA - Yrojl MecTa’
(c yueroM KpHBHU3HBI 3eMIIM) IaJlbHOCTh M BBICOTA B OJMHAKOBOM Maciitabe, TO JIUHHUS
MOCTOSITHHOM JTaJTbHOCTH MPECTABIISIOT COO0M mapaloJibl.

benu Ha 3Ty ceTky HaHecTH rpadUKH 3aBUCUMOCTH MakCUMaJIbHOM nanbHOocTH PJIC
WIM yTjla MECTa, TAKUE 3aBUCUMOCTH HA3bIBAIOT AMArpaMMaMH 30H BUIAMMOCTH, KaK IIOKa3aHO

Ha puc. 3.2. MacmTal no yriy Mecta 0yJeT HelIMHEHHbBIM.

H

b

H max

.

Rmﬂz R/mz
Puc. 3.2.

Hrminl™ '

b

>3

15



Koaddurment ycunenust aHTCHHBI

G = GoG(a)G(B) = GoE*(a)E*(B)
rae G(B) = E?(B) — B BepTHKAILHOI IIOCKOCTH;
R* = Ry E*(B);
6, =0,88d/A1 , 2pad;

sinmd /A(B — o) _ sin(ndAB/2)
nd/A(B—Bo) ~  mdAB/A

sin(2,774B/6,)
2,774B /6,

E(4B) =

E(4B) =

Pacuernbie ganubie R /R,y q, 1018 pasnuunabix AS momerenst B Tadm. 3.1.

Tabmura 3.1

AB/6a | 0 0,25 05 |075 | 1,0 Tprmeuanse

R/Rpax | 1,0 0,92 0,707 | 0,42 | 0,135

Fo

!

Puc. 3.3.

Hanee, 3amaemcs cexropom 0630pa mo yrimy mecta Yg u yriaom S, (puc. 3.3) u

pacCuUUThIBACM AUArpaMMy BUAUMOCTHU:

R = RyaxE(4AB) ; H = Rsin(Bmin = 4B)

rae H — Beicota Hax ropusontoM, H /R = sinf (puc. 3.4).
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Puc. 3.4.
Wctunnas Beicota Hy = H' + AH; p, — paauyc 3emiu;
H' = Rsinf
(p; + Ho)? = p2 + R? — 2p,Rcos(90° + fB)
p2+ H3 + 2p,Hy = p? + R? + 2p,Rsinf
H2 + 2p,Hy = R? + 2p,H
R? — HZ = 2p,AH
2 _ 2

Hy—H=AH = —2
° 2p,

AH = Hy— H

Tak xak R? > HE , torma AH ~ R?/2p,
p, = 8,5-10%wm; H = Hy — R2/1,7 - 107.
Ha 0CHOBaHMM YKa3aHHBIX COOTHOLIEHHMH NPOM3BOIAT PacueT AMarpaMMbl BUIUMOCTH. B

Tab:1. 3.2 nmoka3aHbl pe3yabTaThl pacyeTa s R,,., = 200KM BUAUMOCTH K H,q, = 15 KM,

a Ha puc. 3.5 npuBeaeHa Auarpamma

Tabnuna 3.2
H\R 200 150 100 50
15 12.65 13.68 14.41 14.85
12 9.65 10.68 11. 41 11.86
9 6.65 7.68 8.41 8.855
6 3.65 4.68 541 5.85
3 0.65 1.68 241 2.85
2 - 0.68 1.41 1.85
I - - 0.41 0.85
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4. PACYET Y TIPOEKTUPOBAHUE. YCTPONCTB CEJIEKIIUA
JIBVOKYIIAXCS LEJIEM (CILI)

4.1. Hasnauenue ycrpoiicts C/IL u TexHu4eckoe 3aJaHue Ha UX IPOEKTUPOBAHHUE.
YerpoiictBa C/IL] npeaHa3HadyeHbl Ui BbIJICIEHUS CUTHAJIOB Lienel Ha (hOHe MacCUBHBIX
nomex. [IpuHimn neiicTBus u xapakrepuctuku ycrpoicts CJILL onucansl B [1 1. 6; 6].

TexHuuyeckoe 3a/laHnue Ha MPOEKTUPOBAHUE CHCTEMBI BKIIIOUAET:

JIMara3oH JIOMIePOBCKUX cKOpocTe 00beKTOB Vi — Vinay

3¢ (PEeKTUBHYIO IJIOIIA/Ib PACCESTHUS 00BEKTA G |

BBICOTY MoJsieTa o0bekTa H;

muHy BoTHBI PTC A

MoOHIHOCTh nepenatyrka PTC Biep:

NIEpHOJ] IOBTOPEHUS UMITYJIbCOB Ty ;

LIMPUHY JUarpaMMbl HallPaBJI€HHOCTH O,y ;
JUIATEIBHOCTD 30HAUPYIOIIErO CUTHANA T;
MakCHMaJbHYI0 NanbHOCTh B pexxume CULL Repy;
BEPOATHOCTH MPABUIILHOTO OOHapYyX)eHUS Ropy;
BEPOSITHOCTH JIOKHOM TpEeBOTH Pjirp ;

dopmy sHEpreTrueckoro cnektpa nomexu Ny (F);

JMCTIEPCHIO YAaCTOTHI TIOMEXH OF .



3agaun mpoekTupoBaHusa ycrporctBa CJ/II 3akmrouaroTcs B pacyeTe  Oro
napaMeTpoB, BEIOOpE criocoba peanus3anuu u pazpadoTke npuHIunuanbHoi cxemsl CLI.

Pacuer cocTOMT B OLIEHKE OTHOLICHHSI MOIIHOCTH IOMEXH Ha BXOJE€, OTHOLICHHUS
CUTHAJI-IIyM Ha BXOJE, pacyeTe KOd(PPHUIIMEHTOB MMOAABICHUS U YIYyUIlIeHUs, BIOOpE THIA
u nopsaka punbrpa C/L, a Takke CKOPOCTHOM XapaKTEPUCTHKUA W YTOYHEHHUS 3HAYCHUI
94aCTOTHI TOBTOPEHUSI.

Yerpoticta C/IL] MoryT peann3oBaTbcs Kak B aHAJIOTOBOM BHJIE (Ha MPUOOpax ¢
3apsI0BOM CBS3bIO, YIBTPA3BYKOBBIX JIMHUSIX 3aJIEPKKH ), TaK U B BUJIE IIUPPOBBIX
(buUIBTPOB.

YcrpoiictBa Ha [13C ucnons3yroT B cirydae TpeOOBaHUS MAJIBIX MACChl U Ta0ApPHUTOB.
udpossie ycrpoiictBa C/IL] peanu3yroT Ha )KECTKON JIOTUKE WIIM HA MUKPOIPOIecCOpax.
CymecTBeHeH Bompoc BeIOOpa uncia ypoBHei kBantoBanust ALIII Ha Bxone nupoBbIx
ycrporicts CIL]

4.2. Pacuer napametpoB yctporicts CIL] BeneTcs B ciaeayromeM mopsiake.
1. OTHOmIIEHNE CUTHAI-TIOMEXa Ha BXOJE MPUEMHHUKA TIPU MTOMEXE 3a CYET OTPaKECHUI

OT IIOBCPXHOCTHU

P, o
(—C) = (4.1)
Pn/gy  OyaRcanba(tc/2)sece

TJie ¢ - YroJj MmaJieHus Jiy4a Ha IOBepXHOCTh (puc. 4.1);

Pucynok 4.1.

0y~ yaenbHas 3I1P moBepXHOCTH (MM paspelnaeMbiii 00beM B C1y4ae 00bEMHO-
pacnpeesIeHHOM IOMEXH) 3a CUET CYKEHUS TUarpaMMbl WJIM YMEHBIIEHUS IIUTEIBHOCTH
UMITYJIbCA WIIN JUTUTEIbHOCTH UMITYJIbCA CIOXKHOTO CUTHAJIAa Ha BBIX0J1e QUIIbTpA CHKATHUS.
2. MomHOCTh NAacCMBHOM IIOMEXM Ha BXOJE IIPUEMHUKA MPH MAaKCUMAJIBHOU
npanpHOcTH CJIL]
PaepG1omA?

Pp=——F—7F (4.2
: (4”)3Réz[ul'n (%2)
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rae oy — OIIP maccuBHoO# nomexu oy, AS, wiu g, AV.

3. HI/IHaMI/ILICCKI/Iﬁ Juaria3ol, OHpe,Z[eJIHCMBII;'I OTHOIIICHHEM MaKCHUMaJIbHOM MOIIHOCTH

[IOMEXH K MUHHUMaJIbHOH (4 .2):
D = R(LIL,Z[L[/R;Lnin (4.3)

4. DddexruBnocts ycrpoiictBa CJIL| xapakTepusyercss K03(pPpHUIHEHTOM MOAABICHHS
noMexu u ko3hurmentom ynyqmenus 3, c. 101-108] .

Koaddurment nomapieHus macCUBHON MOMEXH

Kl'[ = Pn BX/Pl'I BBIX (4'4)

KOA(QPHUIMEHT yIydIeHUs

— (PC/PH)BI:IX
Y (PC/PH)BX

rac yCp€aHCHUE NPOU3BOIAT 11O AOINICPOBCKUM CABUI'aM CHUI'HaJla OT LCIIN

(4.5)

MomnaocTs noMexu Ha Bxoje cuctembl CJI1]
Fu/2
Puw= | Na(P)-dF (46)
~Fy/2
rae Fy; —yacTtora moBTOPEHHS.
Momnocts momexu Ha Bbixoae CJILL
Fu/2
Ppn BBIX — -]- NH(F)KCZ[IleF (47)
~Fy/2
MomHocTh curaana Ha Beixojae CL
Fy/2 5
Ppn BBIX — j |S(.]F)KC[U-I| dF
~Fy/2
Jns rayccoBa ciekTpa moMexu
Nu(F) = Goexp[—F?/20¢] (4.8)
e 0 — AUCIePCHUs YaCTOTHI TOMEXH.

[Toncrasus (4.8) B (4.6) 1 3aMEHUB MpeENIbl UHTETPUPOBAHUS Ha OECKOHEUYHBIE, YTO HE

HacT OOJIBIIION OI_HI/I6KI/I, YUYUTBIBASA paBCHCTBO

1/V2n fexp(—tz/Z)dt =1
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U TIepeiiis K HOBOM MEepEeMEHHON HHTErpupoBanus t = F /0y, iMeeM MOIHOCTH MIOMEX Ha

BXOI€

o)

P, . = V2nGyo f exp(—t?/2)dt =\rnGyor  (4.9)

— 00
JHanee paccMoTpuM xapakTepuctuku ycrporictBa CJILL Broporo nopska, 1jsg KOTOpOro

KBazpar koddduimenra nepegaun
K?(F) = 16sin(r F/E,) (4.10)
C yuetrom (4.7) u (4.10) mosryqaem MOIIIHOCTh TIOMEXH HA BXOJIE YCTPOMCTBA
Proex, = 164 /FtGoV2maf  (4.11)
[Tonenus (4.9) na (4.11), umeem koddunment nogasnenns Y CJL[-2
Kn, =3 (Fa/mop)*=; (Fud/4moy)*, (4.12)

IJie Oy — TUCTIEPCHsI CKOPOCTH.

Hanpumep F, = 103T'w, o = 50 'y

K,, = 555,10lgK, = 271b.

Kosddunument ynyumenus CL[-2

Ky; = A*E} /1287 (oy + 03),

rnae U, — CpeHssl CKOPOCTh TOMEXH.

Tpebyemblie K03 UIMEHTHI YIyUIIEHUS U MOJIaBIEHUS ONPEEIISIOT M0 NPUOIMKEHHON
METOJIMKE, UCXOMS U3 33JaHHBIX BEPOSITHOCTEN MPaBHUIIBHOTO OOHAPYKEHUSI U JIOKHOU TPEBOTH
[5]. TIpubamkenue 3akmo9yaeTcss B TOM, YTO MomMexa Ha Bbixoje ycrpoiictsa CJIL] cuntaercs
0eJbIM I1yMOM, HECKOMITIEHCUPOBaHHBIMH OCTaTKaMU npeHedperaeM. Tora o 3alaHHbIM
pasbiie Py, Pogy, YMCITY UMITYJIbCOB B IAYKE U TUITY HAKOMUTEIS OTIPE/IEIIsiEM OTHOIIEHHE
CUTHAJI- OeNbIi IIyM Ha OJIMH UMITYJILC TTAUYKK Ha BXOJIE IETEKTOpa orudarouiei,
COOTBETCTBYIOILIEE BEIXOJAHOMY OTHOLIEHUIO CUTHAI-TIOMEXA Ha BbIxoae ycrpoiicrsa CJILL
PaccunTanHoe paHee oTHOIIEHHE CUTHANI-ToMexa Ha Bxoje PITY (4.1) mepecuntsiBaercs Ha
Bx0j yctporictBa CJI1] ¢ yaeTom moTeps B OTHOILIEHUH CUTHANI-oMexa B TpakTte CBY u
¢mpTpe omuHOYHOTO MMITYIbCa (YIIY), cocraBmstonmx mpumepHo 2 n1b — 1,67 pa3. Torna

Tpebyemas BenmuurnHa K03 UIIMEHTA YIyUIIeHUs
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_ (PC/PH)BHX can” 1,67
Y (Pc/P)sxpriy

3aTem, 3a1aBIIUCh KBaapaToM koddduimenta nepenayn C/L[ mo curnany K (on 61130k

K

K 1) mopsinka 0,9, oneHuBatoT TpeOyeMyro BeTHUIUHYy KO3 QHUIIMEHTA [TOIaBICHUS TIOMEXU
K, = K, /K2

4.3. Bei6op nopsinka ¢uiastpa CIL 1 pyHKIIMOHAIBHOM cXeMbl ycTporicTBa. [Topsaok
cuctembl C/IL onpenenstoT nopsaKoM QUIbTpa U BEIOUPAIOT, UCXOIS U3 TPEOyeMbIX
K023 pHLIMeHTa MOJABICHUS TIOMEXU B KOAPPHUIMEHTA YIy4IIeHHs, a TAKKE TapaMeTpOB
nomexu. Yewm Boite mopsinok ¢punbtpa C/LL, Tem Gombine ero kKodhOUIMEHT MOAABICHUS U TEM
ommke ero AUX kx upeanbHoMy “obensiomeMy’” momexy ¢uibtpy [1]. Ha mpakTrke mpuMeHSIOT

GUIBTPE BTOPOTO — YETBEPTOI'O MOPSIKOB.

[TpubnmxeHHOo MOPAIOK (PUIBTPA MOKHO OIIEHUTH 1O Tpedyemomy Koddduimenty

nonasneHus ycrpoicrsa C/LL u3 Tabdmn. 4.1.

Tabmuua 4.1.

Koadduuument nonasnenus, nb | 10-15 15-25 | 25-45 | 45-60

[Topsimok punbTpa 1 2 3 4

[lepenaTounast GyHKIUS AUCKPETHOTO PEKYPCUBHOTO (UIBTPA BTOPOTO MOPSIKA UMEET

BU/]I
1+a,z7 ' +ayz72
K(Z™Y) = e
1+ blz_ + sz_
rae z~ 1 — snemeHT 3a1epkkn Ha nepuos nosropenns PTC,

-1 __ . .
z7" = exp(—jwTy);
aq, Ay — KO3 (PUIIMEHTHI MPSAMBIX CBSI3EH;
b1, b; — K03hUIIEHTHI 0OPATHBIX CBSI3EH.

dOyHKIMOHATBHAS cxema QUIIbTpa ¢ nepeaaTounoit pynkiuen (4.13) nokazana Ha puc. 4.2.

22



Pl

X(n7) | Z Z—I Z;l Xl 5|
laz

X}
e,

Pucynok 4.2.

Pa3znocTtHbIe ypaBHEHUS, ONUCHIBatOIIME paboTy GUiIbTpa,

y(nT) = x(nT) + ayx[(n — DT] + a,x[(n — 2)T] + byy[(n — DT] + byy[(n — 2)T].

[Mpumeps! peanuszanuu GuibTpoB CJLL Broporo u Tperbero nopsakos coxepxarcs B [8].

B ciyuae peanuzanuu yctpoiictBa B inpoBoM BujIe Tocie (a3zoBoro JeTEKTUPOBAHUS
MPOU3BOIUTCS aHanoro-uudposoe nmpeodpazosanue (ALIT) cmecu curnana u nomexu. Yncino

paspsaos AL BeiOuparot u3 ycinoBus
m = |D(aB)/6(ab/pazp)[,
rae |*[ — 3Hak GiKaMIero meioro.

O6bpryH0 M = 10 — 12 mIr0C OJIMH 3HAKOBBINA pa3ps/I.

4.4. PacueTr ckOpOCTHOM XapakTepucTUKH. CKOPOCTHAs XapaKTePUCTHUKA MPEICTABISAET

c000M 3aBUCUMOCTD
2 _
K = f(V)-
Crernble CKOPOCTH COOTBETCTBYIOT HYJICBBIM 3HAUCHUSAM KOA(PUIMEHTA MTepeauu mpu

ycnosuu F;, = kE; (k =1,2,-++), T.e. BeJIMUMHA TOMJIEPOBCKOTO CIBUTA KpAaTHA YaCTOTE

nosropenus PJIC. Nnave
Ven = (4/2)kE,

Bu ckopoCTHO# XapaKTepHUCTHKH MMOKa3aH Ha puc. 4.3 (KpuBas a).
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0 Veat Venz %

Pucynok 4.3.

Crnenble CKOPOCTH JTOJIKHBI OBITH BHE IMANIa30Ha BO3MOKHBIX CKOPOCTEH, T.€. epBast
crIenas CKOpOCTb JIOJDKHA OBbITh 60JIbIIE, 4€M MAKCHMaIIbHAsA CKOPOCTh UEIU Vg >V, mayx. s
3TOr0 HEOOXOIMMO YBEIHYUThH YaCTOTY MTOBTOPEHHUS.

Kaxk IMpaBuJI0, YBCIMYCHUEC YaCTOTBI IOBTOPCHUA ITPUBOJAUT K HCOAHO3HAYHOCTHU
U3MEpEHUS 1aJIbHOCTH, IOATOMY MPUMEHSIOT U3MEHEHHUE YaCTOThI IIOBTOPEHHUS OT MepHoja K
EepUomy.

OOBIYHO AOCTATOYHO MCIOJIB30BATh JABE YACTOTHI ciepoBanus. [lpu sTom Hynu

CKOPOCTHOM XapaKTEePUCTUKU YCTpaHstoTes (cM. puc. 4.3.) (kpusas 0).

Pacuer ckopoctHbix xapakrepuctuk cucrembl C/ILl npeacrasnen B[ 6. 111.8].
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