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MopenoBaHHs 0e3M0IYKOBHX KopeasaliHHO-iHTepdepoMeTPHYHHX
paxionesieHraTopis 3 64-e1emeHTHOIO AP

Merta. HaB4HTHCH MPOBOAUTH JOCHIIKEHHSI XapaKTEPUCTUK MPUCTPOIB
MACHBHOI PaioJIoOKallii MISIXOM MOIETIOBAHHSI.

KopoTtki TeopeTHuHi BitomocTi

CydacHi  KopensiLifiHO-i1HTep)EepOMETPUYHI  PajioINeNeHraToOpH
3a3BHYaH BHKOPHCTOBYIOTb HEPYXOMI aHTECHH.

JAna  crauioHapHUX 1 MOOITBHHX CTaHIIN PagiOMOHITOPHHTY
HaOIIbIIOro MOIIMPEHHs B NaHUi Yac HalyJjia cxema 3 BOMa KaHaJaMu
npuitiomy. CTpPyKTypHa CxXeMa Takoro KopeJsmiiiHoro inrepdepomerpa
npencrasieHa Ha puc. 4.1 [7].

OCHOBHUMH HOro €JeMEHTaMHM €. aHTEHHa peLIiTKa, aHTeHHUH
KOMYyTaTop, IBOKAHAJIBHUI KOTEPEHTHHH panionpuiiMad, OJIOK aHaIoro-
udposoi 00pobku, mo ckiagaerses 3 aox ALl Ta Omoky mudposoro
0bpobnennst curHanie (I{OC). JIBokaHaIbHUN TpHWIIMa4d Ma€ JBa BXOIU:
nepuni Ha3uBaTUMEMO CUTHAJIBHUM, APYTUH — OMNOpPHUM. AHTEHHUMN
KOMYTaTOp TMOCJIAOBHO MiIKIIIOYae A0 BXOJIB JBOKAHAJIBLHOTO MpHUiiMaya
napu eneMeHTiB AP, BuOupaHi 3rigHO ajxropuTMmy mejneHryBaHHS. s
3a0e3MevYeHHs] KOTepEeHTHOro NPUIOMYy CHTHAJiB Ha 3MimryBadl 000X
KaHaJIiB MPUAOMY TOJNAETHCS OHA 1 Ta JK BHCOKOUACTOTHA HAMpPyra, IO
(OPMYETBCSI CHHTE3aTOPOM HacTOT.

Iarepdepomerp 3 uMbPOBUM mpHIIMaUeM, YHCIO KOTEPEHTHHX
KaHaJliB SIKOTO piBHe 4YHCHy aHTeHHuUX enemeHTiB (AE), peanizye
MOHOIMITYyJIbCHUH METOJ TeJIeHryBaHHs. Takuil mejeHrarop 3abesmeuye
HaMOIIbIIy MIBHAKICTE OOYMCIIEHHS TENIEHTIB, ajie¢ CKIaIHUH, DOPOrui y
BUTOTOBJICHHI 1 HaJAIITyBaHHI. BakmMBUM 3aBHAaHHAM, sike HEOOXiTHO
BUPIIIUTH B MOHOIMITYJIbCHOMY II€JICHIaToOpl, € BHUKOHAHHS BHMOIHU
IIEHTUYHOCTI aMIUTITyTHO-4aCTOTHUX 1 (pa30UaCTOTHHX XapaKTEPHCTHK
NpUiMaNIbHUX KaHaliB. 3BHYAMHO L€ 3aBOAHHS BHUPIIIYETHCS LUITXOM
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nepiogunHoro Ka.niépyBaHHa 3a gonoMororo TecTOBoro 3oHgyronoro
curHany HeBenuKoi noTy*Hocri, 0 nogaerbca b npuHManbHi KaHa.nu.

Puc. 4.1 - CTpyKTypHa cxeMa 6araTOKaHa.nbHoro Kopena”“mo-
iHTep~epoMeTpuHHoro pagioneneHraTopa

OcHoBHi ~yH™ii  gBoKaHanbHoro npuHMana: nepeTBopeHHa
nacToTu pagiocurHany, ~o npuHMaeTbca, i nepBUHHa ~mbrpa”a no
no6inHux KaHa™ax npunoMy, to6to $yH ~ia nigroTOBKu npuHHaToro
pagiocurHany go nepeTBopeHHa b ~u$poBUH Buraag.

y 6.no” aHa.noro”u$poBoi o06po6Ku BuKoHyroTbca ocHoBHi
o6nuc.nroBa.nbHi onepa”i no anropuTMy ~u$poBoi 06po6Ku. nepcoHanbHa
EOM, ~o BxoguTb go cKnagy iHTep~epoMeTpa, BuKoHye ~yH 7ii
KepyBaHHa, o6nuc.neHHa, a TaKo* 3grncHroe Bigo6pa*eHHa pe3y.nbraTiB.

~ApuH”™U” po6oTu iHTep”~epoMeTpa ocHoBaHun Ha nopiBHaHHi $a3
nona b npocTopoBo po3HeceHux TonKax 3 MeToro Bu3HaneHHa opieHTa”i
noBepxHi piBHux $a3, ogHo3HanHo noB’a3aHoi 3 HanpaMoM nomupeHHa
Big fIPB. 36inbmeHHa KmbKocri npocTopoBo po3HeceHux nap tohok, ™o
Bigpi3HaroTbca Mi* co6oro BigcraHHro «po3HeceHHa» a6o 6a3oro i
KyToBoro opiern”iero b npocropi, go3Bonae 36mbmuTu iH~opMa”ro npo
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CTPYKTYPY XBHJI, IO MPUHMAETHCSA, 1 BIAMOBIAHO MiJBUIIUTH SIKICTh
(opMyBaHHSI KyTOBOT'O MPOCTOPOBOrO criekTpa paaiocurHany. AE, mo €
JaTYUKaMH  TOJIs, PO3TAIIOBYIOTHCS, SK TMPaBWIO, B  IUJIOLIMHI
NEeJNIEHTyBaHHS (A3UMYTHOI TUIOIIMHU), IO TOB SI3aHO 3 MOJKJIMBOCTSIMU
TEeXHIYHOI peam3amii i1eHTHYHUX (a3oBUX LEeHTpiB KokHoro AE. Jlns
3a0e3MevYeHHs] OHO3HAYHOCTI TEJICHTyBaHHS B KPYTOBifl 30HI HEOOXIIHO
Matu mnpuHaHMHI Tpu AE, po3TamoBaHuUX B IUIOIIMHI TEJICHTYBAaHHS.

BpaxoByroun HeoOXinHicTh ckaHyBaHHsS B Mexax 360° 3 omHakoBoro
SKICTIO BUMiprOBaHb, AP MOBHHHA OyTH CHMETPUYHOIO o0 ii (asoBoro
ueHTpy. o cumerpuyHux miockux AP BiTHOCSTBCS €KBIAMCTAHTHI OJHO-
Ta OaratokinmbieBi AP 3 LEeHTpaJbHUM aHTEHHUM eneMeHToM abo Oe3
HborO [7].

PanioneneHryBaHHsT TNPOBOAWUTBECS 32 MAKCUMyMOM B3a€MHOI
KopenaLiiinoi QyHkuii, mo Oyme koau pisHuug Af wacy NOMMPEHHS
curHaniB Big JIPB 10 000X aHTEeH KOMIIEHCYEThCS 4YacoM 7 .,

PeryJIbOBAHOI JIHIT 3aTPUMKHU.

3a OLIiHeHI/IM YUCJIOBUM 3HAYCHHAM 4Yacy TJYS’ JAKE€ MOXKHa

BU3HAYUTH 32 MAaKCUMAJIbHUM pIBHEM HamNpyrd Ha BHUXOIl KOPEIATOpa
IIJSIXOM PEryJIIOBaHHS BPy4HY ab0 aBTOMATUYHO Hacy JiHII 3aTPUMKH,
MOYKHA BUHAYUTH KyT (f MiX HarnpssMkoM Ha /IPB 1 HanpsiMKOM aHTEHHOI
6asu d i3 Bupasy:
c'T
JI3
CoSx =

B minomy kopemsuifiHi  iHTepdepoMeTpHM Ha CbOTOAHI €
HAMMEPCIeKTUBHILI Cepell PaaioNeIeHraTOPHUX CHCTEM, IO 3yMOBJIEHO
iXHIMH HACTYTHIMH CYTTEBHMH TiepeBaramu [6,7]:

— SIKICHE paAlOMNeNICHTyBaHHA TMPAKTUYHO OyJb-sIKHX BHIIB
pPamiOCUTHAJIB, § TOMY YHCH, IIHPOKOCMYTOBHX 31 CKJIAAHUMU BUAAMH
MO JISILT,
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— MOXJIHMBICTb OOpOOJIEHHS Ta PO3PI3HEHHS] OAHOYACHO JBOX abo
IEKIIbKOX CHUTHAJiB B OJHOMY YaCTOTHOMY KaHaJi, TNPUUOMY SIK
KOT'€pEHTHHUX (v nporeci MpUIMaHHs HaraTonpoMeHeBOro
BUIIPOMIHIOBaHHS OJJHOTO 1 Toro 3k JIPB), Tak 1 HekorepeHTHUX (y mpoueci
NpUMaHHA  pajgiocUrHaMB  Bix nekuibkox JIPB, cnektpm — sikux
NePEKPHUBAIOTHCSA),

— HasIBHICTh €(DEKTHBHUX METOJIB 3MEHIIEHHS 1HCTp}IMeHTaJ'IbHI/IX
nox1uOOK, 3YMOBJIEHHX B3Aa€EMHHUM BIUIMBOM AaHTEHHUX €JIEMEHTIB 1
MICIIEBHX yMOB, $IKI MOXYTb BpPaxOBYBAaTHUCS Ui OyAb-SIKHX THUIIB
AHTEHHUX PEIIiTOK;

— BIICYTHICTb OOMEXEeHb Ha KOHq)irypaui}o AP papionenenraropa,
IO JO3BOJSIE 3aCTOCOBYBATH CKJIAJHI PEIITKA 3 LIMPOKOK 30HOK0
OJTHO3HAYHOT'O pamoneneHryBaHHﬂ 1 BHCOKOI  PO3pPI3HIOBAJIBHOKO
3/IaTHICTIO IK y TOPU3OHTANIBHIN, TaK 1 Y BEPTUKAJIbHIH TUIOIIHWHAX;

— Olypna, HIXK y (a30BUX PaliONENeHraTopiB, CTIHKICTh A0 BIUTHBY
KOTepPEHTHHUX Pajio3aBaj i 3aBaj y CyMiCHOMY KaHaJIl.

KpiMm mnepepaxoBaHMx TmepeBar, KopemsuiiiHi 1HTEepdepoMeTpu
JOMYCKalOTh MOIIMPEHE 3aCTOCYBAaHHS METOIB LU(pPOBOro o0podieHHs
CUTHAJIIB HA BCIX CTaIsIX BU3HAYEHHS TIEJICHTY.

OCHOBHI HEZIOJI KK KOPEJSILIHHIX 1HTePPEepOMETpIB:

— CKJIAOHICTh peami3amii, [0 BHUKJINKAHA JBOKAHAJbHUM
NpUMaHHSAM CHTHAJIB, BHACIIOK YOr0 BHUHHUKAE HEOOXIOHICTh
KOHCTPYIOBaHHSl ~ CHEMIAJbHUX  [IMPOKOCMYTOBHUX  JIBOKAHAJIBHHUX
panionpuiiMadiB ado JOpOOIEHHS 1CHYIOYHX,

— HeoOXimHICTh 3a0e3Me4YeHHs B PaAlONPUAMAIbHUX KaHaIax
pamionpuiiMa4uiB  sSKOMOra  OINBIIOI  IMEHTUYHOCTI  KOMITJIEKCHUX
koediLieHTIB Iepeaadi;

— HETOBHHM, MOPIBHSAHO 3 aMIUNTYJHUMH PaioNeJeHraTopaMu 3
By3bkor JIC, 3aXuCT BiJg KOTEPEHTHUX pajaio3aBal 1 3aBaj y CyMICHOMY
KaHai;

— BHUCOKa OOYMCIIOBAjJbHA CKIAAHICTH 1 B Pe3yJIbTaTl HU3bKA
IIBUAKOMIA a0O BENWKI amaparypHi BHUTpAaTH, TOOTO HEOOXITHICTH IS
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TOHHO O™HKH 3aTpuMKu B peanbHoMy MacmTa6i Hacy BHKOpucTaHHH
6araTOKaHanbHO0i Kopen”~iHHoi cucreMu o06po6Ku iH”~opMa~i.

Xig BHKOHaHHH poSoTH
1. BigKpuTu MathCad Mogenb 6e3n0myKOBO0r0 Kopen”rnHc
iHTep~epoMeTpHHHoro neneHraTopa 3 6araToeneMeHTHoro nrnrnHoro
aHTeHHoro pemiTKoro Ta gBocurHanbHuM npHHOMOM (gpyrun curHan
BHcrynae b poni 3aBagn), puc. 4.2.
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Puc. 4.2 - noHaTKOBi yMOBH neneHryBaHHa neneHraTopa 3
6araToeneMeHTHoro nrnrnHoro aHTeHHoro

2. 3agaTu nonaTKOBI gaHi gocnig*eHHH - HanpaMOK (KyT) npuxogy
pagiocurHany !, BenuHUHy aHTeHHoi 6a3u ba.
3. 3agaeMo napaMeTpu curHaniB 1 Ta 2 pagioKaHaniB S(t)

4. 3agaeMo napaMeTpu ~u$p0BO~0 o6pobneHHa (gucKpeTu3ani) -
Hacmry gucKpeTu3ani Fd KinbKicTb Ha6paHux BigniKiB N, BiKoHHIi
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$SyHKN' Wk Ha AKi MHo*aTbCA MaCHBH BigniKiB  npHHH3THX
pagioBHnpoMiHroBaHb g.ra noga.bmoro cneKTpa.bHoro aHa.i3y 3a
gonoMororo ffIBHgKoro nepeTBopeHHA Oyp’e (ffinO) (FFT).

5. 3agaeMo napaMeTpu HopMa.bHoro agHTHBHoro myMy
pagioKaHa.iB.

6. 3agaeMo napaMeTpu fflno.

7. BHKoHyeMo Kope.~rnHe 06po6.eHHA cHraamB pagioKaHamB.

8. BHKoHyeMo o”"HKy ne.eHra O0vimir, Ta noxu6KH ne.eHryBaHHA
ak pi3H’\r0 Mi* 3agaHHM Ta oTpHMaHHM 3HaneHHHM: !grad’_Qvimir'

noBTopHTH goc.ig 30 pa3iB 3a gonoMororo nepepaxyBaHHA apKyma
MaTKag, KoMé6rna”a K.aBim (Ctrl+F9) Ta BH3HanHTH CKB o” hkh
neneH ry, puc 4.3.
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Puc. 4.3 - Kope.~rnHa 6e3nomyKoBa 0”"HKa ne.eHra 3 BHKopHcraHHHM
64-e.eMeHTHoi .iIHiHHoi aHTeHHoi pemiTKH

9. ~Nocfligura 3a.e*HicTbh CKB o™ hkh ne.eHry g.a gpyroi Moge
Big HacTynHux napaMeTpiB:
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—9.1. Hampsimxy 6 ;

—9.2. Yacroru curnany (100-3000MI'1 3 kpokom 100);

—9.3. BXigHOTO BITHOIIEHHS CUTHAJ / myMm, Ab;

— 9.4. TIpocTopoBe PO3HECEHHs 32 HANPSIMKOM MIX CHTHAJIOM 1

3aBaJI0k;

—9.5. Tun BiKHa 9YaCOBOTO CHEKTPAJIbHOTO aHAJI3Y,
—9.6. Tun BikHa IPOCTOPOBOT'O CIIEKTPAIBHOTO aHATI3Y.

3mMicT 3BiTy. 3BIT MOBHHEH MiCTUTH:

1. PesynbTaTi AOCHTI IKEHb.

2. Pe3ynbTaTi po3paxyHKiB Ta BiAMOBIAHI rpadiky, iX aHaI3.

3. 3pobuTH BUCHOBKH: MPO 00’ €M BHKOHAHOI POOOTH, YM AOCSTHEHA METa
poOOTH, UM MPAKTHYHI PE3YJIbTATH CITiBIIAJIH 3 TEOPETHUHIMH.

Ao S A A o

KouTpoabHi nuTaHHA

Ak mepesectu koedilieHT miacuiaeHHA 3 genmnOen n1b B pasu 3a
HAIPYTO0 Ta MOTYKHICTIO?

3anaui BeAeHHs PaiOTEXHIYHOI PO3Bi KK

Meronu BeZieHHs paiOTeXHIYHOI PO3BIIKH.

[I{o Take BUSABICHHS PajiOCIEKTPOHHUX 3aCO01B

Sk poOnsATE MOIYK 32 HAMPSIMKOM Ta YaCTOTOO

Ski OCHOBHI NapaMeTPU CTATUCTUYHOI OLIHKU

[I{o Take MaTeMaTHYHE OYiIKYBaHHs?

1o Take CKB?

Sk OLIHUTH TUCTIEPCIFO OLIIHKH JJII MACHUBY BHUIAIKOBUX JTAHUX?

43




