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CIIOCIb BU3HAYEHHS BIITHOINEHHSA PI3SHUIII
JOILVIEPIBCBKHUX 3CYBIB YACTOT
Y HACUBHUX PAJIOTEXHIYHUX CUCTEMAX

Y ecmammi pospobneno cnoci6 eusnauenns 6i0HOUEHHA Pi3HUYI OONIEPIBCHLKUX 3CYB8I8 HacCmOom, AKUU
IPYHMYEMbCSL HA GUMIPIOGAHHI MPUBANIOCI IMRYIbCIG, WO OMPUMAHI 6 pe3yibmami 00pobKu CUSHANIS,
NPUTHATMUX NYHKMAMU NACUBHOIL ba2amono3uyitinoi padiomexuiyHoi cucmemu.

IMocranoBka mpoGiemu. BaxiauBuM 3aBAaHHAM MOHITOPUHTY pPaJiOClIeKTPOHHOI OOCTAaHOBKH €
BHU3HAYEHHS NapaMeTpiB JyKepen BUNpoMiHIOBaHHA (/IB) elexkTpoMarHiTHUX CHUTHANIB. 30KpeMa BellKa yBara
MPAIIIAETHCS OIIHIOBAHHIO KOOPAMHAT Ta MapaMeTPiB PyXy HOBITPIHUX 00 €KTIB. 3 IIi€0 METOIO MOXYTh OyTH
BUKOPHCTAaHI SIK aKTUBHI, TaK 1 macuBHi pagiorexHiuHi cuctemu (PTC) noGysanus indopmauii. J{ns nacuBHUX
PTC, siki AOUiNBHO PO3IIISAAATH B KOHTEKCTI BHPILICHHS BiCHKOBUX 3aBIaHb, MPIOPUTETHUM BBaxaeThes [1]
3aCTOCYBaHHSA KOMOIHOBaHMX METOAIB BHU3HA4UCHHS MicuemnosoxkeHHs [JIB, cepex SKHX IIMPOKOTO
PO3MOBCIOKCHHS HA0YB KyTOMIPHO-PI3HHUIICBO-NaieKoMipHuii Meron. Came HOro BHKOPHCTaHHS [O3BOJISIE
3MEHIIUTH KUIBKICTh IYHKTIB NpPUIOMY CHI'HaJiB 1 30€pertd mnpH LbOMY HEOOXiJHWH pPIBEHb TOYHOCTI
omiHtoBaHHS mapameTpiB JIB. CyTTeBUM HETOTIKOM KyTOMIpHOi CKJIAZOBOI METOAY € HeoOXimHa HasBHICTH Y
ckmaai PTC roctpocpsMOBaHUX aHTEHHHX CHUCTEM, IIO MOXKE MPH3BOAWUTH JO IOSBH IMOXHOOK IPYroro pomy
(mpomyck i) [2].

Bkazanmii BuIIEe HENOJIK MOXHA YCYHYTH IUIAXOM 3aJIydeHHS Yy TIIpOIECi OLIHIOBaHHS IapaMeTpiB
JOAATKOBUX pKepes iHpopmarii npo craH /IB, a came mpu cyMicCHOMY BUKOPHCTaHHI YaCOBHX Ta YacTOTHHX
napamMeTpiB MPUHHATHX CUTHAIIB Ui BU3HAYCHHS MICIICTIONIOKEHHS Ta JiHiiHOT mBuakocti [IB. V miteparypi
[3-5] po3rnsnyTO Meronu Bu3HaueHHs nacuBHuMu PTC MicuenonoxkeHHs Ta pagianbHol mBuakocti JIB, ame
BiZI3HAYAETHCS HEOOXIAHICTH 3aCTOCYBaHHS PYXOMOIO ITyHKTY NPHHOMY, IO IOCHTh CKIaJHO BHKOHATH,
BPaxOBYIOUHM CTPYKTYPY CYYacCHHUX BIHCHKOBHX 0araTOMO3MIIIHHUX pamiOTeXHIYHMX 3aco0iB. [Ipu 1poMy
JIBTEPHATHBHI CIIOCOOM BUKOPHCTAHHS YaCTOTHUX MapaMeTpiB, Oe3 pyXJIMBHUX IYHKTIB IPUHOMY, Y JliTeparypi
POBIIISTHYTO HEOCTaTHEO.

AHaJti3 ocraHHix gocaimxkens i my6uikamiii. Y [6] po3po6iieHO METOAMKY BU3HAUYEHHS MiCIETOIOKEHHS
B, a B [7] po3rissHyTO CHOCIO OLIHIOBAaHHS JIHIHHOT IIBUAKOCTI MOBITPSIHOTO 00’€KTa, O0OMABA MiIXOAU
TPYHTYIOTbCS Ha KOMIIEKCHOMY BHMKOPHCTAaHHI YacOBMX Ta YacTOTHHX MapaMeTpiB INMpPUHHATHX CHTHAJIB.
OnHuUM 13 3aBaHb, SIKIi MPH LOMY HEOOXiJHO BMPILIMTH, € OI[IHKA BiJMOBIJHOCTI BUMIPSHOTO BiJHOLICHHS
JIOTUIEPIBCHKUX 3CYBIB 4YacTOT i3 pO3paxOBaHMM BiJHOIIEHHSM PI3HHILbL HANpPSMHUX KOCHHYCIB BEKTOpa
mBuakocti JIB. V [8] mokaszano, mio Bukopucrtanus Bigmomux [9, 10] meromiB mpsMoOro BHMipHOBaHHS
JIOTUICPIBCHKUX 3CYBIB YacTOT, 32 YMOBM HEBH3HAUYEHOCTI HECy4Oi 4YacTOTH CHTHally, He 3abesredye
HEOOXi1THOTO PiBHSI TOYHOCTI OLIHFOBAHHSI YaCTOTHUX MapaMeTpiB MPUHHIATUX CUTHAIIB.

TakuMm YWHOM, MeETOI0 CTaTTi € po3poOKa albTePHATHBHOTO CIIOCO0Y BH3HAYCHHS BiTHOIICHHS Pi3HUII
JIOTDIePIBCHKUX 3CYBIB YacTOT.

BuxsianeHHnsi ocHoBHOro mMartepiany. Hexaii koMIuiekc pagioesieKTpOHHOT PO3BIJIKH MAa€ y CBOEMY CKJIaJi
TPY IYHKTH NIpUHOMY HazeMHoro 6a3yBaHHS A, B, C. 3agamo psIMOKYTHY cUCTEMY KOOPAMHAT, K ITOKa3aHO Ha

pucyHky 1.
Heo0xiqHO BU3HAYUTH BiJHOIICHHS PI3HHUII MOMJICPIBCHKUX 3CYBIB 4acTOT 3a (hopmyJioro [2]:
f,—f
K=-2_2, (1)
fl - f3

ne f,, f,, f, —gacroru npuitnatux PTC curnanis y mynkrax A, B, C BianosiaHo.
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Cepia: Texniuni nayxku

A g, yl’Zl:
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Puc. 1. Ionoowcenns J[PB ionocrno nynkmis npuiiomy PTC

PosrnsHemo Bumnanok, koiau JIPB BUIIPpOMiHIOE CHTHA BUTJISY:
U(t) =U, cos(2xf ,t +¢,) .

Toni B mepmoMy MyHKTI IpuiioMy Oyze pUHHSATO CHTHAI:
U, (t) =U, cos(2xf,t + ;)

a B Ipyromy —

U, (t) =U, cos2af,(t + At )+ ¢,) .

[pwifaATi curHamuM momamMo Ha migcwiroBad-ooOMexxyBad (I1O) mns BUpiBHIOBaHHS iX aMIDnTyx Ta
MEePETBOPECHHS Ha MOCHiIOBHICTh MPSIMOKYTHHX IMITyJbCiB (puc. 2, 3).
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Puc. 2. Cuenan, npuiinsimuil nepuum nyHKmom Ha 6xooi (a) ma na euxo9i I10 (6)
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Puc. 3. Cuenan, nputinamuti Opy2um nyHKmom
Ha 6x00i (a) ma Ha 6uxo0i 110 (6)
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[MocninoBHICTE NPSMOKYTHUX IMITYJIBCIB, OTPUMAHHX Y Pe3yJbTaTi 0OpOOKH CUI'HANY, IPUHHATOTO IPYrUM
MYHKTOM MNpUHOMY, IHBEPTYEThCS 1 TONAETHCS Ha NPUCTPi miacymoByBaHHS (). IMmynben Bin mepmioro
MyHKTY TPUAOMY 3aTpUMyeMoO depe3 IiHifo 3arpumku (JI3) Ha wac At i TakoXk MOmaeMO Ha MPHUCTPIH
migcymoByBaHHs (puc. 4).
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Puc. 4. Cuenanu na 6xo0i (a) ma Ha uxodi npucmporo niocymo8yeanHs

[Ticns migcyMOBYBaHHS CHTHANIB 3 OTPUMAHOI MOCIIIOBHOCTI Pi3HOMONSPHAUX IMITYIBCIB BUALINMO TiTBKA
MO3UTHBHI IMITYJIbCH Ta BUMIPSEMO TX TPUBAIIICTh BUMIpIOBadeM TpuBajiocti immyibeis (BTI) (puc. 5).
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Puc. 5. Buoinenns no3sumusHux iMnyiscis 3 8Uxo0y niocymogyioio2o npucmporo

TpuBajicTs OTpUMaHMX IMITYJIBCIB Oy/ie BU3HAYATHCS 32 TAKOKO (HOPMYJIOLO:
7 =i(T, -T), O]

J€ 7, — TPUBAJIICTb IMIYNbCY; | — MOPSAKOBUH HOMEp iMmyinbCy; 71, T, — mepiof MepuIoro Ta APyroro CUrHaiiB

BiAIIOBIIHO.
Binomo [11], mo nepiox Moxe OyTH BUPaXEHO Yepe3 YaCTOTy CUTHAILY:
1 1
T=—T,=—.
1 f, 2 f, 3)
[Nepenucasum (2) 3 ypaxyBaHHsM (3) Ta MPOBIBILIY eJIEMEHTapHI NEPETBOPEHHS, OTPUMAEMO TaKUH BUpa3:
(-1,
T =il —2. 4
k] @

O6pobuBmn curranu Bixg JAPB, mpuiiuaTi TperiMm Ta mepmuM myHktamMd PTC, BiAMOBiAHO 10 OMMCAaHOTO
BUIIIE MIX0JY, MO’KHA OJICPIKATH MOCIIOBHICTD IMITYJIbCIB, TPUBATICTh SKUX Oy/Ie BUZHAYATHUCS 32 (POPMYIIOH0:
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Cepis: Texuiuni Hayxu

« o f =1
T =1 6 ) ®)
Y nmpuctpoi pozpaxysky (I1IP) Bu3HauIMO BiTHOMICHHS BUMIpSHOI TPHBAJIOCTI iMITyITsCiB (4) Ta (5):
oot
T 1713 1
OcKinbKH Opyruit MHOKHUK (6):
&z c-v-cosay .
f, c-v-cose,
TO MOJKHA 3aIUCaTH;
Keh=f T @)
f,—1, 1

Omxe mns Bu3HaueHHS Koedimienra K HEoOXigHO 3a BKa3aHOIO ITOCIITOBHICTIO TIPOBECTH OOPOOKY
NPUAHATHX CUTHANIB, BUMIPSATH TPUBAIICTh BiAIOBITHIX 32 MOPSIAKOM HACTYITHOCTI IMITyJIBCIB Ta pO3paxyBaTu
1X BIJHOIIICHHS.

CrpyKTypHa cXxeMa BHMIpIOBaua BiJHOLICHHs PIi3HHII JAOIUIEPIBCHKHX 3CYBIB HacTOT CUTHAJIB, MPUHHSITHX
nyuktamu PTC, HamaHO Ha pUCYHKY 6.
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Puc. 6. Cmpyxmypua cxema eumiprosaua 6iOHOULEHHsL PIHUYI OONAEPIBCLKUX YACOM

3anpornoHoBaHUi CHOCIO M03BOJsIE  po3paxoByBaTH koedimienr K 1 B MOOUIBHHX KOMIUIEKCAX
PaliOMOHITOPHHTY 3 MIOPIBHSHO HEBEIIMKUMU Oa3aMi.

Tak anms curHanmiB 3 gactoToro B 100 x['1 TpuBamicTe iMIYJBCIB, sSIKi HEOOXIMHO BHMIPATH, MOCATATHME
5 mkc. Hanpukiman, crarmis pagiorexuiuaoi po3sigku “KOJIbBUYT'A-M” [12] 3maTHa BUMIprOBaTH TPHUBATICTh
IMITyJIBCIB 3 TOXHOKOIO 710 0,5 MKC, 10 POOUTH IIIKOM MOXIJIMBMM BUKOPHCTAaHHS 3allpONOHOBAHOT METOJMKH B
KOMIUIEKC] 3 TPhOX TaKHMX CTaHIIH. Pa3oM 3 MM cydacHi MeTOI¥ BH3HAYEHHS YaCOBHMX IHTEPBAIB JIO3BOJIIOTH
i3 3HAYHO KPAIIOK TOYHICTIO BUMIPIOBATH TPUBAIOCTI iMOynbCiB [9], 110 BKa3yoTh Ha JOIIJIBHICTH Ta
MEePCHEeKTHBHICT,  BUKOPUCTaHHSA  PO3poONEHOro  cmocody Ui BH3HAYEHHS  IapaMeTpiB  JDKepeln
BUIIPOMIHIOBAHHS ITACHBHUMHY CHCTEMaMH PaliOMOHITOPHHTY.

Ha pucynky 7 moka3aHO 3aleXKHICTh Koe(illieHTa CKIaJHOCTI aHali3aTopa TPHUBAJIOCTI IMITYJBCIB BiX
TOYHOCTI i BuMiproBauus Az [9].
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| -
” AT, MKC

Puc. 7. 3anesxcuicmo koegpiyicnma ckraonocmi aHanizamopa mpugaiocmi iMnynscie 8io
MOYHOCMI iX BUMIDIOBANHSL

[Tpn 3MeHIIeHHI MOXUOKM BUMiproBaHHs, Hampukian, Bix 0,1 mo 0,025 mkc, amaparypa yCKIIQJHIOETHCS
NpUOJIM3HO B JIECATH pa3iB. Y CBOIO Yepry IpaHMYHE 3HAUCHHS TPUBAJIOCTI IMIYJIBCY, IO MOXE OyTH BUMIpsIHE,
BU3HAYa€ T'PAHWYHY YacTOTy, Ha SKiii MOXXJIMBE BUKOPHCTAaHHS 3alpONOHOBAHOTO crocoly. Ll 3anexHicTh
MoKa3aHa Ha PUCYHKY 8.

f,Ml“u‘
10T

0 1 2

Ti , MKC
Puc. 8. 3anesxcnicmo epanuunol yacmomu 6i0 mouYHOCMI UMIDIOGAHHS MPUBALOCMI IMIYIbCI6

VY tabmuni 1 HagaHO 3HAYEHHS HANPSIMHUX Koe(imieHTiB, sSKi po3paxoBaHO I pi3HUX yMoB pyxy APB, 3a
TOYHO BHMIPSHHUMH 3HA4YCHHSAMU 4YacTOT NpHHHATOro curHany Kp (po3paxyHku Ky NPOBOIMINCH 3a
i7eani30BaHUX YMOB IUISIXOM MojienmoBanHs Ha [IEOM) Ta 3ampormoHoBaHuM criocoooMm K.

Tabauys 1
3nauenns nanpsamuux Koeiyicumie
V, kM/T 500 1000 1500 2000
R, kM; 100 300 300 100
h, kM 1 10 10 20
y° 10 20 40 60
Ko 2,9686845334 2,0712633137 71,1197974328 82,958856185
K 2,9686845122 2,0712633053 71,1197541573 82,958729497
Ko- K 2,121x10° 8,401 x10° 4,328 x10® 1,267x10™

OTpuMaHHI pe3yibTAaTH IMiATBEPIKYIOTh MOMIIHMBICTE BHUKOPHCTAHHS 3alpOIIOHOBAHOTO CIHOCOOY IUist

BH3HAYEHHS BIIHOMIEHHS Pi3HUIII JOIUIEPiBCHKHX 3CYBiB 4acTOT.

BucHoBku. Y cTaTrTti po3poOiieHO croci®d BU3HAYCHHS BiJHOIIEHHS JOIJIEPIBCHKAX 3CYBIB HYacTOT Y
MACHBHUX 0araTONMO3MIIHHUX PaTiOTEXHIYHWX CHCTEMax, SKHH TIPYHTYETbCS Ha BHMIpPIOBAaHHI TPHBAJIOCTI
IMITyJIBCIB, OTPUMAHUX Y pe3yibTaTi OOpOOKM NPUHHATHX KOPHUCHUX cHrHamiB. Po3poOka naHoro crocoOy
BIZIKpHBA€E HUISAX O NMPAKTUYHOI peanizalii MeTOAiB BUMipIOBaHHS KOOPAWHAT Ta MapaMeTpiB pyXy MOBITPSHUX
00’€KTIB 3 KOMIUIEKCHIM BHKOPUCTAaHHSAM YacOBHX Ta YaCTOTHHUX MapaMeTpiB npuiiHsaTux Bix JIPB curnamis.

CnHcoK BHKOPHCTAHOI JiTepaTypu:
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Method of determination of relation of difference of doppler of frequency in passive radio
engineerings systems / R.M. Zhovnovatyuk
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The method of determination of relation of difference of doplerovskikh of frequency is developed in the
article, which is based on measuring of duration of impulse, that got as a result of treatment of signals accepted
points by the passive multiposition radio engineering system.

YK 621.396

Cnoco0 omnpeneneHHsi OTHOLIEHHsI PA3HOCTH /OIUIEPOBCKUX CMeLIEHHUH 4YAaCTOThI B NAaCCHBHBIX
paguoTexHuyeckux cucremax / P.M. JKoBHoBaTIOK

B crarse pazpaboraH crmoco® ompeneneHus OTHOLICHHUS Pa3HMIBI JOIUIEPOBCKHX CMEIICHHWH YacTOTHI,
KOTOpBIII OCHOBaH Ha M3MEPEHHH JUIMTENBHOCTH HMMITYJIbCOB, KOTOpBIE B pe3ysibTaTe 0O0pabOTKH CHTHAJIOB,
MPUHATHIX MYHKTaMH IAaCCUBHON MHOTONO3UIIMOHHOM paliOTeXHUYECKOH CUCTEMBI.
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