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)IOCJII)DKEHHHUZ}ABA)IOCTIﬁKOCTI BE3INIOIIYKOBOI'O IU®POBOI'O CIIEKTPAJIBHOT'O
KOPEJSAIIMHO-IHTEPOEPOMETPUYHOI'O PAAIOIIEJIEHI'ATOPA 3 AHTEHHOIO
PEHIITKOIO IJIAXOM MOJIEJIIOBAHHA

Ilposedeno  docniddicenns  3a8a00CMIUKOCME  OE3NOULYKOBO20 — YUPPOBO2O — CNEKMPATbHOZO
KOPeNAYIIHO-IHmephepoMempuuHo20  padioneieHeamopa 3  AHMEHHOK  PeulimKol  ULISIXOM
mooemoganns. [lokazano cymmese NOKpawjanHs 3a8a00CMIUKOCMI pAdionenen2amopa, NOPiGHAHO 3
BI0OMUMU.

IlocTanoBka mnpolieMM B 3arajJbHOMY BMIVISIAI Ta ii 3B’fI30K I3 BaXKJIMBHMHM HAYKOBHMH Ta
NMPaKTHYHUMH 3aBAaHHsIMH. Ha chorozHi pazioneneHryBaHHS palioeleKTPOHHHUX 3ac00iB 3/iHCHIOETHCS B
YMOBax CKJIaJHOI elekTpomarHiTHoi ooctaHoBkd (EMO), Bennkoi anpiopHOi HEBU3HAYEHOCTI IIO/0 ITapaMeTpiB
paznioBUIIPOMIHIOBaHb, 3 TAKOXK B YMOBaX peallbHOro Macurady yacy. [lepcrieKTHBHUM HamnpsIMKOM peajizatii
PaliOMOHITOPUHTY Uil BKa3aHUX YMOB € BHKOPHUCTAaHHS LU(QPOBUX KOpEISIiiHO-iHTEepdhepOoMeTpUIHIX
panionenenraropis [1-3].

OCHOBHOIO BHMOTOI0 /IO CYYacCHMX 3aco0iB pajioNeNieHryBaHHsA € 3a0e3nmedyeHHs IX BHCOKOL
3aBajoctifikocti.  Tomy  po3poOka  3aBafoCTIiMKMX  IUMQPOBHX  KOPEJALiHHO-iHTEPPEPOMETPHIHUX
paziorneneHraTopiB Ta IOCiIKEHHS 1X 3aBaJOCTIHKOCTI € aKTyalbHUM 3aBJIaHHSIM.

AHani3 ocTaHHiX gocjimxeHb i myOaikanii, B IKMX 3al09aTKOBAaHO BHpilleHHs AaHOi mpoliaemu. B
po6orti [4] po3pobIieHO OE3MONTYKOBUH KOPEIAIiHHO-1HTEep()EPOMETPHYHUN METO/I IEeJCHIYBaHHS, 110 3IiHCHIOE
MaKCHMaJIbHO TIPaBJOINOAIOHY OIIHKY Yacy 3aTpPUMKH NPSMHM aHAJITHYHUM METOJIOM 32 OAWH LHUKI
KopeJsiiiHoro o0poOneHHs. lle mo3Boisie 3miMCHIOBATH KOpEIALiHHO-iHTep(epoOMeTpUuYHE IeeHryBaHHS
JOKEpeNl IIMPOKOCMYTOBUX PpaJiOBHIPOMIHIOBAaHb B YMOBaX peajbHOro Macmrady uacy. JlocimimkeHHs
MOXITUBOCTI BUKOPUCTAHHS TAKOTO METOLY B YMOBaX CKJIQ/IHOI €JIEKTPOMAarHiTHOI 0OCTaHOBKH HE MPOBEICHO.

Y poboti [5] 3ampormoHOoBaHO O€3MOMYKOBUH NHU(GPOBUNH METON CIEKTPAJBLHOIO KOPEIAIiHHO-
iHTep(epOMETPUYHOrO paioNelIeHIyBaHHS 3 BUKOPHCTAHHSIM aHTEHHOI petriTku (AP), 0COOIMBOCTAMU SIKOTO €
BUKOPHCTaHHS J0IaTKOBOI MPOCTOPOBOI cellekiii mryMmiB Ta 3aBaa B ckiagHidi EMO. Opnak nociimkeHHs
3aBaJIOCTIHKOCTI I[bOr0 METOYy B pOOOTI HE BUKOHAHO.

Y poboti [6] BUKOHAHO aHaNi3 3aBaJIOCTIMKOCTI OE3MONIYKOBOIO LU(PPOBOr0 METOAY CIEKTPaILHOTO
KOPENAIIHHO-IHTEP(EPOMETPUIHOTO PAiONEICHIYBAHHS 3 BUKOPHUCTaHHSIM AP Ta OTpUMaHO aHaTiTHUHI
OIIIHKM 3aBaJIOCTIHKOCTI 3 ypaxyBaHHJIM BIUIUBY 30BHIIIHIX 3aBaj Ta BJIACHUX IIyMiB. OIHAK TOCIIIKCHHS
3aJIe)KHOCTI 3aBaJIOCTINKOCTI BiJl OCHOBHUX MapaMETPIB pajionesieHraTopa He OTPUMAHO.

B poGorax [7, 8] HOCHIKEHO CTATUCTHYHI XapaKTEPUCTHKA Ta 3aBaJOCTIMKICTh KIIACHYHOTO
OaraToiTepaliifHOro  KOpeJsiiHO-IHTeppepOMEeTpUYHOro  pafioneneHratopa.  OmHaK  JOCIHIMHKEHHS
XapaKTePUCTUK 3aBaJIOCTIMKOCTI TMPH OE3MOIIYKOBOMY CIEKTPAILHOMY KOpPEISLiHHO-1HTEPPEpOMETPUIHOMY
TIeJICHT'yBaHHI He BUKOHAHO.

Buninennsi HeBUpileHUX paHille YacTHH 3arajibHOI MpooaeMu. TakuM YUHOM, HEBUPILIEHOIO paHille
YaCTHHOIO  3arajbHOi mpoOneMu 3a0e3reueHHs] 3aBaJOCTIHKOCTI  KOpesIiHHO-IHTep(hepOMETpHIHUX
pamioNeNCHraTopiB €  JOCHIDKEHHS  XapaKTePUCTHUK  3aBaJIOCTIHKOCTI  OE3MOIIYKOBOrO  IUGPOBOTO
CHEKTPaJBHOI0 KOpEesLiHHO-iHTep(epoMeTprdHOoro pafioneneHraropa 3 AP nuissxom MoJieOBaHHs.

®opmynoBanas mijeii crarri. BigmoBigHO M0 HEBUPINIEHWX paHillle YacTHH 3arajbHOi MpoOiieMu
3a0e3MeueHHs] 3aBaJlOCTIMKOCTI KOpeIsIiifHO-iHTep()epOMETPUYHHUX palioNeNieHraTopiB, WISIMA CTaTTi €:
JIOCITiJPKEHHS 3aBaJIOCTIHKOCTI 0Ee3MOoIIYKOBOTO uugpoBoro CHEKTPaJIBHOTO KOpeIsIiitHO-
iHTepdhEepOMETPUYHOrO pajioneneHraTopa 3 AP NIiIxoM MOIETIOBaHHS.

BuknaneHHsi OCHOBHOro MaTepiajy JocJimKeHHsl. BHKOHaeMO JOCHI/KEHHS 3aBaJOCTIHKOCTI
0€3IOIIYKOBOT0  HU(POBOTO  CIEKTPAIBHOTO  KOPEILiHHO-1HTEp(EPOMETPHYHOr0  pajiorneseHraropa 3
BHKOpUCTaHHAM AP Ta mpomixkHOI mpocTopoBoi cenekiii. Hexait mpuiimMaetbes cymim U(f) KOPHUCHOTO

BHUITAJIKOBOTO CUTHATY S(f) 3 piBHOMIpHUM €HEPreTHYHUM CIIEKTPOM Ta Horo R mepeBimOMTHX KOl TiHIHHOO
AP i3 Z i1eHTHYHUMH TEeHTallifHUMHU pajiokaHanaMu. Pamiokananun AP MaroTh BIIaCHI aIUTUBHI CTAIliOHAPHI
HOpMaubHi 1iymMu 7_(f) 3 HYJbOBUM MATEMATHYHUM OYiKYBAHHSM Ta OJHAKOBOIO CIIEKTPAIBHOIO I'yCTHHOIO
noTykHOocTi N , IO MOCTiHHA B M&KaX CMYTH 4aCTOT OJHOYACHOTO aHaNli3y [a)s' 0 A»]. Bynemo BBakaTH, mo

BJIaCHI IIyMH pajiokaHaiiB AP He MaloTh MXXKaHAJIFHOI KOPENALIl Ta KOpEJsIii 3 CUTHAJIOM i 3aBajiaMy, IO
npuiiMatothes. Takok OymemMo BBakaTH, mo (a3oBi (uUIyKTyalii Ha UUISXY MOUIMPEHHS CUTHAJTYy Ta 3aBaj
BifCyTHI. TakuM YMHOM, TIOYATKOBI YMOBH JOCITIIPKEHb MOXKYTh OyTH MpPE/ICTaBIICHI TAKUM YHHOM:
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R
U()=S.(t-1.)+ Ya,-S.,(t-7,) + n,(0), (1)
r=1
pe U_(t) — cymim, mo npuiiMaeTscd z -UM IeJeHrauiiHuM kaHanoM; S_(f—7,) — KOPUCHHUH CHUTHAJ, IO
NpUHMAEThCsl z -MM MEJTEeHralliiiHuM KaHaJoM; T, — 3aTPUMKa KOPUCHOT'O CHTHANly B z -My KaHaJi BiJHOCHO
MEBHOTO OINOPHOTO KaHaly, IO 3aleXWTh Bif Hampamky Ha JIPB; a,-S_ . (t—r7,,) —mepeBigburta Kormis
KOPHCHOI'O CHTHaly B z -My KaHalli, o chopMyBajach NpH NMPOXO/PKEHHI 4Yepe3 # -Ty Tpacy MOUIMPEHHS;
a,,T,, — BUNAJKOBI Koe(illieHT mocnabieHHs Ta Yac 3aTPUMKM CHTHATy BilMOBIIHO Ha LUIIXY 7 -01 TpacH
HOIIMPEHHS I z -T0 KaHaily; R >>1 — KUIbKiCTh IPOMEHIB IOUIMPEHHS; 71 (f) — aAUTUBHUNA rayciB IIyM 3
PIBHOMIpHMM pPO3MOIIIOM TYCTHHH TOTYXHOCTI N(@) B MeXaX CMYyrd 4acTOT OJHOYACHOI'O aHaJi3y z -ro
KaHay.

Jl1st BkazaHMX YMOB IOLIIBHHM € peajtizailis Oe3MOIIyKOBOro ITU(PPOBOr0 CIIEKTPAIBLHOIO KOPEIAIiHHO-
iHTeppepOMETPUYHOr0 TEJEHI'YBaHHS 3 BHKOPHCTaHHSM E€KBIBAJICHTHOTO IPOCTOPOBOTO  KAaCKaJHOTO
uudpoBoro cuHTE3y Iepmoi Ta Apyroi OaratomenroctkoBux miarpam crpsimoBaHocti (BITZAC) 3 aganramiero
napametpiB nepmoi BITJIC nuisxom mpocTopoBol CelleKIlii 3aBaj Ta IIyMiB 1 BUIUICHHS i IMacCHBY CUTHAJIBHUX
1 BUXITHHUX BIJUTIKIB, SIKi BIAMOBIIalOTh TPYIi CHTHAJBHUX TOJOBHHUX IENIOCTOK, IO CIIPSIMOBAHI Ha JKEPEIIO
panioBunpoMintoBanns ([IPB) curnamy S(¢).

IIpu Takomy crocobi 0e3MmonIyKoBOro LU(POBOr0 CHEKTPAIBLHOTO KOpEISIiHHO-iHTep(dhepOMEeTpHIHOT O
pazniorneneHryBaHHsl 3 BUKOpUCTaHHAM AP 3aBafocTiiikicTh, IO BH3HAYAETHCS €KBIBaJEHTHUM BiJHOIIEHHIM
CUrHaJI/IryM+3aBajia u micist npuiiomy curHany nsoma BITJIC, omiHIOE€THCS 3TiAHO 3 PiBHSAHHSM [6]:

2
Fs Ky | g2 g2
A . T Al A2 2
o, 1, 2
( WS
P, vkt P, ¢’ K Al

ge Py — cepenHs MOTYXHICTb KOpucHoOro cursany S(¢); K, — koedilieHT 1ryMoBOi cMyru Barooi QyHkmii

/_l:

«BIKHa» IU(PPOBOTO YaCOBOI'O CIIEKTPAIBbHOro aHami3y; K ;,K ;, — Koe]illieHTH MiICHIEHHA Hepuioi Ta pyroi

BII/IC BinnosinHo B HanpsMKy Ha JIPB kopucHoro curnany S(t); Aw, = &g ; — g ; — MUPHHA CMYTH aHATIi3Y,

IO CIiBNajae 3 IIMPUHOI CHEKTpa KOpucHoro curHamy S(¢); 7, — TpUBAICTh MpOIECy aHali3y
PalioBUIIPOMiHIOBaHHS;, Py, — NOTYKHICTb BIACHUX LIYMIB mesneHratopa Ha suxoai nepuoi BIIAC; P. —
HOTYKHICTh 30BHIIIHBOI 3aBajad JokanizoBaHoro JIPB; K, — pisens Giunoi memoctku nepmoi BIIJIC, mo

BianoBinae HanpsiMKy Ha JIPB 3aBann.

Awnani3 piBHSHHS (2) TOKa3ye, IO 3aBaJOCTIHKICTh AOIIIBHO JOCHIIPKYBATH 3 YpaxyBaHHAM TPBHOX
MIPOCTOPOBHUX CEKTOPIB, MEXi SKUX BHU3HAYAIOTHCS CIIBBIIHOIICHHSM JiarpaM CHpsIMOBAaHOCTEW KOXKHOI Iapu
BiJIMIOBITHUX T'OJIOBHUX TentocTok nepmoi Ta apyroi BIIJIC. Tlepmmii cextop (A'IA'Z) BianoBiznae 30iry O6i4HHX

TIEJIIOCTOK, APYrUid (A'IA~ , ) —30iry 6iunux nemtocrok nepuoi bITJIC i ronosroi nemtoctku apyroi BITJIC, Tperiit
(A, A, ) — 36iry ronopaux nemoctok nepmoi Ta apyroi BITJC (puc. 1).

K(0), 4
aA

Puc. 1. Po3nodin cexmopie neneneysamms

Ha pucynky 1 noznaueno: K(6) — koediuieHnt nigcunenss AP; 6 — 3HayeHHs HanpsiMKy npuiiomy AP.
Oco0muBicTIO poOOTH 0E3MONTYKOBOrO HU(POBOTO CHEKTPAIHLHOTO KOPEISIiHHO-1HTEP(hEpOMETPHUYHOTO
pazionenenraropa 3 AP Ha BifMiHy Bizl BifloMuX € 3a6e3neueHHs B cekTopi nenenrysanus ( 4,4, ) Moxnusocti

JIOaTKOBOTO IIO/IaBJICHHS 3aBaJl Ta LIyMiB JI0 PiBHS CEIEKTUBHOCTI, I10 AOPIBHIOE PIBHIO O1YHMX HENIOCTOK K
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nepmoi BITJIC. Anani3 piBHsHHs (2) TakoXX IIOKa3ye, IO MPH IHIIMX HE3MIHHHX yMOBaX 3aBa/IOCTIHKICTh
HeJIGHTYBaHHS CYTTEBO 3aJeXUTh Bix piBHA K, OiuHumx nemocrok nepmoi BIIJIC Ta mmpuHu cexropa
TIeJIEHTyBaHHS (A'1A~2 ), SIKi BU3HA4aIOThCSA, B CBOIO uepry, koedimieHToM K, BHUIY BaroBoi (QyHKILii CHHTE3Y
nepiioi Ta apyroi BITJIC, a Takox crmocoOOM CeJeKINi MiAMAacHBY CUTHAJIBHUX BiIUTIKIB Ha BUXOII IEPIINOT
BIIJAC. Tlepma ta apyra BIIJIC cuHTe3yloThcs HU(GPOBHUM METOJOM Ha OCHOBI QJITOPUTMY IIBHIKOTO
neperBoperHst ®yp’e (ILUIID) [5]. Tomy npocTopoBi BHOIPKOBI BIACTHBOCTI iX BH3HAYAIOTHCS PIBHEM O14HHX
HETIOCTOK K ;, Ta IIMPUHOIO T'OJIOBHOI IENIOCTKU A, JUIA peanizallii SKUX BUKOPUCTOBYIOTh THIIOBi Barosi
¢yHK1ii cuaTe3y (QyHKLUIT «BikHAY) [9], Takux sk biekmana, ®on-I'anHa, XeMMiHra, TPUKYTHA, TIPSIMOKYTHA.
Croci6 cenekIii KiIbKiCHO XapaKTepH3YeThCs KiJbKICTIO CUTHAJBHUX BiITiKiB M y MiAMAacHBi BUXiTHUX

BiamikiB mepmoi BITJIC, 1m0 BUAINAEThCA BiAMOBIZHO M0 EKCTpEMATbHOI MEMIOCTKM 3 HAmpsAMKOM Q'p, 10
cripssmoBaHuii Ha JIPB curnany. KinbkicHo koedillieHT M € LiNOYHCETbHOIO BEIHYMHONI i MOXe NpuiMaTh
3HAYEHHS B Jliana3oHi 2—8 BITIKIB 3aJI€XKHO BiJ| TUITY «BiKHa.

TaxkuM YUHOM, MOCIHIDKEHHS 3aBaJOCTIHKOCTI OE3MONIYKOBOTO IMU(PPOBOr0 CIIEKTPAIBLHOIO KOPEIAIiHHO-
iHTepepOMETPUYHOro pajionelieHraTopa JOLUUIBHO MPOBOAUTH 33 TAaKMMU OCHOBHHMH IapaMeTpaMu:

CepeTHbOKBAIPATHYHA TOXUOKA TENEHTYBaHHS O, , PiBEHb OIYHHX MNETIOCTOK K KIJIBKICTh CHUTHAJILHUX

Al»
BiMNTiKiB M 3aJIeXHO BiJl THITy BaroBoi yHKIIT «BiKHa», BiHOIIEHHS CHIHAJ/ITyM+3aBaja (i .

Jlis ouiHKM e(EeKTUBHOCTI JOCITIDKYBAaHOTO METOAY HOro mapameTpH AOLIJIBHO OLIHIOBATH IOPIBHSHO 3
BIJOMMM aHAJOTIYHMM UU(PPOBUM OE3MOIIYKOBHM CHEKTPAJIbHUM KOPEIALiHHO-IHTEPPEepOMETPUIHUM
PamioNeICHraTOpOM, SKUM HE BUKOPHUCTOBYE MOJATKOBOI MPOMIDKHOI CEJICKINI I Mae 3aBaJOCTIHMKICTh, IO

BU3HAYAETHCA €KBIBAJICHTHUM BiJHOIIEHHAM CUTHAJ/IIyM+3aBaja (, 3TiJHO 3 PIBHAHHAM [6]:
2 2 2
b - K5 K
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ge P, — TOTYXHICTh BJACHUX IIyMiB mejeHratopa Ha Buxomi apyroi BIIJAC; Py, ,Py,, — TOTYKHICTb

1= 3
M ( 3)

MIPOCTOPOBHX 30BHIIIHIX ITYMIB 3aBaj] Ha BUXoi nepuioi ta npyroi bITJIC BiamosigHo.

JocmimkeHHst 3aBaJIOCTIHKOCTI 0e3IOITYKOBUX uQgpoBUX CIIEKTPAJIBHUX KOpeJsIiiHHO-
iHTepepOMETPUYHHIX PaJioNeIeHraToPiB BiJOMOrO Ta 3 JIOAATKOBOIO IPOMIXXHOIO HPOCTOPOBOI CENEKIIE0
BHKOHAHO Ha OCHOBI ITPOrPaMHOT0 MOJICITIOBAHHS 3 BUKOPUCTAaHHIM BimoMux mporpam MathCad ta Numeri.

MopentoBaHHs MPOBOAMIOCH 32 TAaKUX YMOB: KUIBKICTh KaHamiB AP, 110 BUKOPHCTOBYEThCS [UIsi CUHTE3Y
nepuioi BITJIC — Z, = 64 ; xinbKicTb kaHamiB AP, 1110 BUKOPUCTOBYEThCA 171 cuHTe3y apyroi BIIJIC — Z, =32 ;
Bi/JIHOLICHHS CUTHAJI/3aBa/Ia B CyMmilli, wo npuiimaetses AP P/ P =1; nepwa ta apyra BIIJIC cuntesyiorbes 3
BUKOPHCTaHHIM OJJHAKOBOT'O THITY BaroBOi (DYHKINT «BIKHaY.

Jl71st BKa3aHMX yMOB BH3HAYCHI IPaHUUHI 3HAUCHHS MTapaMETPiB 3aBaOCTIHKOCTI 3aJICKHO BiJl THITY «BiKHa»
JUTSL TOCITIHKYBAHOT'O Ta BiJOMOTO TIEJICHraTOPiB, 10 HABEICHO B TaOmuIpx 1 ta 2.

Tabnuys 1
I'panuuni 3snauenmns napamempis 3a6a00CMitKOCmi 00CI0NCYBAH020 Oe3NOULYK08020 YUPPOBO20
CREKMPAbHO20 KOPETAYIUHO-IHMePHEPOMEeMmpUiH020 padioneien2amopd 3 AHMeHHOI0 PeuinKoio

Tun «BikHa» K,,,nb O, , pa. A, hf A, hf
Biexmana -58 1,4*10° 5 4
Xemminra 43 9,8%10” 4 3

®on-T'anna 32 35%107 4 3
Tpukyranit -27 63*107 4 3

B ra6uuui 1 mosnaueno: K ;, — piBens Giunnx nemocrok apyroi BIIIC; A3 , A5 — IIUPHUHA TOJIOBHUX
nemoctok apyroi BIIJIC 3a piBHeM OiuHMX NENIOCTOK NMpPH BUKOPHMCTaHHI pexuMiB cenexuii Mg =3 Ta

M ¢ =5 BiAMOBiHO, 1110 BU3HAYAETHLCA 32 KUTBKICTIO YacToTHUX KpokiB hf BITIC.

Tabnuys 2
I panuuni 3snauenmns napamempis 3a6a00CMiiKocmi 8i00M020 6E3N0ULYKOB020 YUPPOBO20 CNEKMPATIbHO20
KopenayiiHo-inmepgepomempuuno2o padionenenzamopa 3 AP

Tum «BikHaY» Mg =5 Mg=3
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K,,,nb o, ,pan. A, hf K,,,nb o, ,pan. A, hf
BiekmaHna -36,9 11,3*107 6 23,5 74,3%107 6
XemMminra 285 34,5%10° 4 21,9 111*10° 4
®on-T'anHa 23,6 65*10° 4 -18,6 164*10° 4
TpHUKyTHHUIA 22,7 73*107 4 24 89*10~ 4

[NopiBHsnbHMIA aHami3 pe3ynbTariB Tabmuip 1 Ta 2 mokasaB HactymHe. Halikpainy 3aBaIocTilKiCTh
3a0e3neuye «BikHO» brekmaHa 3 piBHeM OiuHnmx mnemoctok K, =—58 1b Ta mOXHMOKOI meIEeHIyBaHHS
1,4-107 pan.

Burpam 3a CeNeKTHBHICTIO 3aBaj JOCIi/UKYBAHOTO paiOIENICHraTopa 3 JOJATKOBOIO HPOMIXKHOIO
MIPOCTOPOBOIO CENEKIII€I0, MOPIBHIHO 3 BiIOMHM METOIOM, CTAaHOBUTH Bifl —21 mo —3 b mpu crocoOi cemekrii
Mg =5 1a Bin -34,5 no -3 nb npu cnocobi cenexiii Mg =3 111 OCHOBHUX THUIIIB «BiKOH». Burpam 3a
TOYHICTIO ITI€JIGHTYBaHHsI JIOCIIDKYBaHOro pamionenenratopa csrae Big 18,1 mo 1,3 ab mpu cnocobi cenekmii
Mg =5 taBin 34,5 go 3 Ib mpu croco6i cenekuii M =3 . Burpam gocimikyBaHOro pajioneneHraTopa 3a

CEJIEKTHBHICTIO 3aBajl Ta TOYHICTIO HE 3aJIeXUTh BiJ aOCOMIOTHHX 3HAUeHb NOTY)KHOCTEH CUT'HAIly Ta 3aBajd 1
MOXe MaTH Oulbllle 3HAUCHHS 3a YMOBHM DO3LIMPEHHA Tol0BHUX memtocTok apyroi BIIJIC 3a paxyHok
3MEHIIEHHS KiJTbKOCTI BUKOPUCTaHUX KaHaliB Z, AP.

Takok y TOCTIIKYBaHOMY pajIionelieHraTopi 3a0e31euyeThCsl €KBIBAJICHTHE 3BY)KCHHS TOJIOBHOI METIOCTKH
npyroi BIIJIC 3 ekcTpeManipHOI YacToTor Bif 83 mo 66 %, MOpIBHAHO 3 BIJOMHM OC3MOIIYKOBHM
panioneneHraTopoM, 3aIeXKHO BiJl CIOCOOY CENEKIIii Ta THUITY «BIKHa».

3a CyKyIHICTIO CENEeKTUBHOCTI 3aBaj K ;, Ta INUPUHHU TOJIOBHOI METIOCTKM HAaWOIIbLI IOIUIBHUM €
BUKODHCTaHHs «BikHa» biiekmana 11 crmocoOy cenekiuii 3a Tpboma Bimrikamu M =3, mpu sSKoMy
3a0e3neuyeThcsl HalKpalia CeJIEKTUBHICT 1 HaWOUIbIle BiTHOCHE 3BY)KEHHS rOJOBHUX remocTok apyroi BI1/IC,
1o carae 66 %.

TakuM YHHOM, PE3YIbTATH MOJCTIOBAHHS MiATBEPUKYIOTh BHUCOKY 3aBaJOCTIHKICTh JOCHIIKYBAHOTO
pazionesacHraTopa 3 J0JAaTKOBOIO MPOMIXKHOI MPOCTOPOBOIO CEICKINEI0 1 MOXKIUBICTh 3a0€3MEUCHHS BUCOKOT
TOYHOCTI TIelIeHryBaHHsI B ckiaanii EMO.

BUKOHAHO JIOCTIDKEHHS 3aJIeKHOCTI BiJHOIICHHS curHan/3aBaga mias apyroi BIIJIC Biax HampsiMKy Ha
JOKEPEIIO 3aBajii, PE3YJIbTaTH SKUX HABEJEHO Ha PHCYHKY 2.
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Puc. 2. 3anexcnicmo 8ioHOWEeHHSA CUSHAN/3A6004 60 HANPSIMKY HA 0JXCEPEIO 3a8A0U

Ha pucynky 2 HampsMOK Ha JDKEpello 3aBajid IPEACTABICHUH uepe3 3HA4YEHHs BiJIOBIJHOI MPOCTOPOBOL
gacToT €2, 3 ypaxyBaHHAM ocoOiuBocTell cuHTedy mepmoi Ta apyroi BIIJIC nudpoBum cnekTpajbHUM
MeToaoM Ha ocHoBi IITI® [9]. 3anexHOCTI Ha PUCYHKY 2 BIAMOBiIalOTH 16 eKCTpeMabHIM METIOCTIN MepIol Ta
gpyroi BIIJIC 3 mnenrtpanbHOro wactotoro €, =250 I';, mo Bigmosimae HampsMky 6,,=60", Ta 3
BUKOPHCTaHH:IM «BikHa» biexmana. [Tpu npoMy psiau 1 Ta 2 BiANOBigarOTh AOCHIIPKYBAHOMY PaioNelIeHraTopy
npu crocobax cenekiii Mg =3 ta M =5 BiANmoOBigHO, a 3 psA BiNOBiIa€ BiTOMOMY palioNeaeHraTopy.

AHai3 3aJeKHOCTEM Ha PUCYHKY 2 TOKa3ye, 10 BUKOPUCTAHHS MPOMIXHOI IMPOCTOPOBOI CEJIEKIIii 3aBas B
JOCTIDKYBAHOMY palionesieHraTopi 3a pesyiapratramMu o0pobieHHs mnepiinoo BIIJIC 3yMoOBIIOE €KBiBaJICHTHE
3BY)KEHHS IMUPHUHU TOJOBHOI eKCTpeMaybHOI memocTku Apyroi BITJIC mpormopiiiiiHo 3HayeHHIO Koe(illieHTa
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M. 3By)XeHHs IIMPMHM TOJIOBHOI eKcTpeMasbHoi nemoctku Apyroi BITJIC 3ymoBiioe 3BY:X€HHS CeKTOpa
TIeJIEHTyBaHHS (A'1A~2) 1 BIANOBiZHE MOKpAaIaHHS PiBHS CENIEKTHBHOCTI 3aBajl. BimHOCHE 3BY)XEHHS TOJIOBHOI
eKCTpeMalIbHOI nenmocTKU apyroi BITJIC mocmimKyBaHOTro MejieHraTopa, MopiBHAHO 3 BiIOMUM, CTaHOBUTH 30 %
npu My =3 Tal8%mpu Mg =5, 0 y3rO[KyeThCS 3 pe3yabTaTaM Tabauusb 1, 2.

BukoHaHO [OCITIDKEHHS BiJJHOCHOI TOXMOKH TIEJIEHIYBaHHS JOCIIIKYBAaHOTO pajioleleHratopa 3

BUKOPHCTaHHIM JIOJJATKOBOI IPOMIXHOI MPOCTOPOBOI CENEKIii 3aJIe)KHO BijJ BiIHOIIEHHS CHTHAN/3aBaja Juist
TPHOX THIIB «BIKHa», a came: NpsIMOKyTHOro — psin 1; Xemminra — 2; braekmana — 3 1st 3HaU€HHST HAIIPSMKY Ha

JuKepeno curnany — 6, =60" Ta 3Ha4Y€HHs HANPAMKY Ha JuKepeno 3aBaau 0.=49° . Pesynbratn H0CTiKEHD
HpeACTaBIEHO Ha PUCYHKaX 3—5 ans croco0biB ceneknii: My =7, Mg=5 1a Mg =3 BigmnosinHo.

AHaJti3 3aJIOKHOCTEH Ha PHCYHKax 3—5 mokaszaB HacTymHe. J[JIs BCiX CIOCOOIB CEJIEKINii Ta THIB «BIiKHA
TOYHICTh TEJCHI'YBaHHSI Ma€ TinepOoJiuHy 3aJeKHICTh BiJ BiJHOIICHHS CHUTHaj/3aBafa. J[is BCiX cmocoOiB
cenexiii Haikpairy 3aBaJIOCTIHKICTh 3a0e3leuye BUKOPHUCTaHHS «BikHa» biekmana, ske Mae MiHIMaJIbHHN
piBEHb OIYHUX METIOCTOK.

Jlst mpsSMOKYTHOTO «BiKHA» TOXHMOKAa IIEJICHI'YBAaHHS NMPAKTHYHO HE 3MIHIOETHCSA IIPH 3MiHI CIIOCOOY
ceneknii Big Mg =7 no M =5 BianikiB Ta cyTTeBo 3MeHIIyeThCA Bif 10 10 3 % npu 3MiHi crioco0y cenekii 3

Mg =7 no M, =3 Binuixis.
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CurHan/3asapa, ab

Puc. 3. 3anesxcnicmo 8i0HOCHOI nOXUOKU NeeH2Y8aHHsL 60 GIOHOULEHHS CUSHAN/3A8a04
npu cnoco6i cenexyii My =7
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Puc. 4. 3anesxcnicmv 8i0HOCHOI NOXUOKU NeleH2Y8aHHSL 60 GIOHOULEHHS CUSHAN/3A68a04
npu cnoco6i cenexyii M, = 5
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Puc. 5. 3anesxcnicmo 8i0HOCHOI nOXUOKU NeleH2y8aHHsL 60 GIOHOULEHHS CUSHAN/3A68a04
npu cnoco6i cenexyii M = 3

AHAJIOTIYHY 3aJISKHICTh MAa€ «BIKHO» XeMiHra, aje 3MCHIICHHS MMOXHOKH CTAaHOBUTH Bif 6 10 2 % mpwu
3MiHi crioco0y cenekuii Bigx My =7 no M =5 Bianikis.

Jns «BikHa» brekMaHa moxuOKa MeJeHI'YBaHHS MPH 3MiHI CIOCOOY CeNeKIii 3MIHIOEThCS B HE3HAYHHX
MeXaX, IPaKTUYHO CITiBNaal0uH 3 MOXHOKOIO 171 «BiKHa» XeMiHra ImpH crocodi cenekuii Mg =3 BiUTKH.

B minomy «BikHO» BriekMaHa € HAHOUIBIT 3aBaJOCTIMKUM 1 JOIIJIBHUM TSI BUKOPUCTAHHS.

BukonaHo mociiKeHHsI TOXUOKU TeJIeHIYBaHHS JOCIIIPKYBaHOTO METOIY 3 BHKOPHCTaHHSIM JONATKOBOL
MIPOMIXKHOI CeJIEKIIi1 3aJIe)KHO BiJ| BiJIHOIIEHHSI CHTHAJ/IIYM 3 ypaxyBaHHSIM BJIACHUX LIYMIB JUIS TPHOX THUIIIB
«BIKHa@», a caMe: IPSIMOKYTHOro — psif 1; Xemminra — 2; biaekmana — 3. Pedynbratu 10ciipKeHb NpeICTaBIeHO
Ha pUCyHKax 6—8 s croco0is cenekuii: Mg =7, M¢=5 ta My =3 BianmosigHo.
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CurHan/wym, ab

Puc. 6. 3anesxcnicmo 8i0HOCHOI NOXUOKU NeENeH2YBAHHSL 60 GIOHOULEHHST CUSHAT/ULYM
npu cnoco6i cenexyii My =7
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Puc. 7. 3anesxcnicmo 8i0HOCHOI NOXUOKU NeENeH2YBAHHSL 60 GIOHOULEHHST CUSHAT/ULYM
npu cnoco6i cenexyii M = 5

AHaJti3 3aJIeKHOCTEH Ha pUCYHKaX 6—8 moka3aB HacTymHe. Halikpalry TOYHICTB JUIs BCIX CIIOCOOIB CeNTEKIIii
3a0e3neuye «BikHO» bnekmana. Ilpm BukopucTanHi cemexuii 3a M =3 Bianikam 3abesmeuyeTbcsl Kpalia
TOYHICTh TIOPIBHSHO 3 1HIIMMH PEXHUMaMH cenekIfii. J{Jst BCix crmocoOiB cenekIlii Ta THIIB «BiKHa» TOYHICTh
TIeJICHI'YBaHHS Ma€ TinepOoTiyHy 3aJIe)KHICTh BiJl BiTHOIIEHHS! CUTHAII/TITYM.

TakuM 4yMHOM, B IIIIOMY BUKOPHCTaHHS «BikHa» biekmaHa, sike 3a0e3neuye Kpamly 3aBaJOCTIHKICTh MPH
3MiHi CII0CO0Y celeKIii, € HalOIbII JOMITBHUM.
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CurHan/wym, ab

Puc. 8. 3anesxrcnicmo 6i0HOCHOI noOXUOKU neneH2y8anHs 6i0 GIOHOULEHHS CUSHAN/ULYM
npu cnoco6i cenexyii M = 3

B ninoMy 3a pe3ynbraTaMu MOJACTIOBAHHS JOCITIIKCHbh MOXKHA 3pOOUTH TaKi BUCHOBKH. [loka3zaHo, 1o mpu
uudpoBomy cunresi BIIJIC panionenenratopa 3abe3neuyeTbesi BHCOKA THYUKICTh peryiroBanHs popmu JC Ta
napameTpiB ii cenekTHBHOCTI. [Ipy BUKOpUCTaHHI MPOMIDKHOI ceNeKii miciast oOpOoOJIeHHsI CUTHATY MEPIIO0
BITJIC 3abe3neuyeThcsi 3MEHIIEHHs UPUHH eKcTpeMaiibHol ronoBHOI apyroi BITJAC Big 16 no 32 %, 3anexHo
BiJ cnocoOy cenekuii. Kpanry 3aBagocTiiikicTs Ipu Iii 3aBaj Ta BJIACHUX IIYMIB 3a0e3ledye BHKOPUCTAHHS
«BikHa» biekMaHa py HE3HAYHOMY BIUTHBI CIIOCOOY CENEKIIil.

Pe3ynpraT MoJenmioBaHHS Ta TEOPETUYHHMX JOCTIKEHb Y3TODKYIOTHCS 1 MiATBEP/UKYIOTH BHCOKY
3aBaJIOCTIMKICTh  JOCHI/DKYBAaHOrO  OE€3MOIIYKOBOIO  HU(POBOTO  CIEKTPAIBHOTO  KOPEJSLiHHO-
iHTep(EepOMETPUYHOr0 pajioNeseHraTopa 3 aHTEHHOIO PELIITKOI0, 10 BUKOPHCTOBYE OJATKOBY IPOCTOPOBY
CEJIeKIIIfO0.

BucHoBkm. [IpoBefeHi AOCTIIKEHHS 3aBaJOCTIMKOCTI OE3IMONIYKOBOrO IUGPOBOrO CIEKTPaIbHOTO
KOPENAIIHHO-IHTEPPEPOMETPUIHOTO PAIONEICHTaTOpa 3 aHTEHHO PEIIiTKON, [0 BUKOPUCTOBYE TONATKOBY
MIPOCTOPOBY CEJICKINI0 IOKa3aJid HOro BHCOKY 3aBaiocTiiKicTh. ITokazaHo, mio mudposuii cuutes BITJIC
pazioneeHraTopa 3ade3neuye BUCOKY THYUKICTh perymroBanHs Gopmu BIIJIC Ta mapaMeTpis i CEIEKTHBHOCTI.
3aBaJIOCTIHKICTh JOCIIDKYBAaHOTO ITI€JIEHTaTOpa CYTTEBO 3aJICKUTHh BiJ TUMy «BikHa» mpu cuHTe3l BIIJAC ta
croco0y MPOMIXKHOI CEJIEKIIil, MPH OMY JTOLITHHAM € BUKOPHCTAHHs «BikHa» BiiekMaHa Ta crocoly cenexirii
Mg =3. Burpam 3a CeJeKTUBHICTIO 3aBaj IOCIi[KyBAHOTO pajioneleHraTopa 3 JOJATKOBOK IPOMiKHOO
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MIPOCTOPOBOIO CEJIEKINIE€I0, MOPIBHAHO 3 BIJOMMMH METOJaMH, CTaHOBUTH Bix —21 1o -3 ab mpu crocobi
ceneknii M =5 Ta Big —34,5 no -3 b npu crocobi cenexiii Mg =3 119 OCHOBHUX THUIIIB «BIKOH».

IlepcneKTHBY MOJAJBIIUX JOCTIIKEHb Y AAHOMY HANPSMKY. B ToganbmioMy JOMINBGHO JOCTIIUTH
CrocoOu MPOMIXKHOI CeNeKIlii, o 3a0e3NeYyIoTh CYTTEBE eKBiBaJICHTHE 3BY)KEHHs ToyoBHUX neiroctok BITC i
BIJIMIOBITHO 3aBaJJOCTIHKOCTI paIioNeIeHraTopa B IiJIoMYy.
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B.B. Iumopenko, B.I'. I{umopenko. lccienoBaHue IOMEXOYCTOHYMBOCTH OE3MOMCKOBOTO ITU(PPOBOIo
CIIEKTPAILHOTO KOPPEIAIUOHHO-HHTEP(HEPOMETPHICCKOTO PAUOIENICHraTopa ¢ AHTEHHOW PElIeTKOH MyTeM
MOJICTUPOBAHHSI

V.V. Tsyporenko, V.G. Tsyporenko. Research of Noiseproof of Direct Digital Spectral Correlation-
interferometric Radio Direction-finder with Antenna Lattice by the Design

VIK 621.37:621.391

HccnenoBanue momMexoycToiiyMBOCTH 0e3MOMCKOBOro HUGPOBOro CNEeKTPAJLHOI0 KOPpPeIsiiMOHHO-
HHTepP(epoMeTPHYECKOro PpaJuoneJeHraTopa ¢ AHTEHHOH pemeTkoil myTem Moaeaupoanust / B.B.
Hunopenko, B.I'. [{lunopenko.

[lpoBeneno  wccienoBaHMEe  TOMEXOYCTOHYMBOCTH  O€3MOMCKOBOTO  IHU(POBOrO  CIEKTPAIBHOrO
KOpPEISIIUOHHO-UHTEP(HEPOMETPHYECKOTO PAHMOINENIEHraTopa C aHTEHHOM PEHIETKON ITyTeM MOJCIHPOBAHUS.
[Toxa3zaHO CyIIeCTBEHHOE YIy4llIeHHE TOMEX0YCTOMYMBOCTH PaJHOINENeHIaTopa CPAaBHUTENBHO C U3BECTHBIMHU.

YK 621.37:621.391

Research of Noiseproof of Direct Digital Spectral Correlation-interferometric Radio Direction-finder
with Antenna Lattice by the Design / V.V. Tsyporenko, V.G. Tsyporenko.

In this paper, a research of noiseproof of direct digital spectral correlation-interferometric radio direction-
finder with antenna lattice is conducted by the design. The ponderable improvement of noiseproof of direction-
finder is rotined comparatively with known.
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