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OCOBEHHOCTH PABOTH PAJJAPA HEKOT'EPEHTHOI'O
PACCEAHHA CO CJOXHKM 30HAHPYIOIHAM CHTHAJIOM

B cTaTTi posIiINHYTO ADADATYPHI T& MeToAH4HI OCOGIHBOCTI pOGOTH ABOYACTOTHOI CHCTEME BEMIPY
ioRochepENX napamerpis MeTonoM HP, 30xpeMa HaselieHa CIPYXTYpA i ONBC poGOTH CHCTEMH CHHXpO-
dizanii i 3aaloof cEcremn panapa HP npr peanisanii nsogacToTHOro cocoly 3oBAyBaHEs ioHochepm.
HasezieHi pesy/IbTATH EXCTICPHMCHTANILHEX BEMIpiB B ITiM CTOCOGOM.

In a paper instrumental and methodical peculiarities of a construction of two- frequency systems for a
measurement of ionospheric parameters by a IS technique are considered. The structure and operstion
exposition of a syachronization and assigning system of the radar IS by realizing a two- frequency mode
of an ionosphere exploration is reduced. The results of experimental measurements in by using of this
mode are presented.

B nacrosmee BpeMs CTOHT 33243 O/fTHOBPEMCHHO B IIHPOKOM HHTEPBAJIC BhI-
COT MONYy4aTh METOAOM HeKOrepeHTHOro paccesusa (HP) mndopmamaro 06 ocHOB-
HbIX NapaMeTpax HOHOCHEPHOH IIA3MBI, HEOOXOAHMYIO IS pemeHHs npobnemM
CO/THCYHO-3¢MHOK (HIHKH, MOJCIHPOBAHHS NPONECCOB B HOHOC(HEpe, MpaxTHye-
CKAX 33134, CBA3AHHHIX C PAaCIpOCTPAHEHHEM 3JIEKTPOMATrHHTHHIX BOTH B OKOJIO-
3eMHOM NIpOCTparcTBe. I{eJih CTATHA — ONHCAHAE OJHOINO H3 BAPHAHTOB PENICHHN
JIARHOM 3aayH.

TTpocThie 30HAMpYIOIME CHTHAML HE MO3BOJMIOT BECTH MCCIICHOBAHAE HOHO-
cepH B NIHPOXOM HATEPBAJIE BHCOT ONHOBPEMEHHO H C JOCTATOMHOM TOYHOCTHIO.
AHaMH3 BHICOTHOIO CTpOSHHS HOHOC(HEpPH H 0cOOCHHOCTEH pPaGoTH HMITYILCHRIX
ycraHoBok HP moka3zan Ha HeoOXOZHMOCTh NPHMEHEHHA COCTABHHIX 30HIHPYIO-
X CHrHAJIOB JUIA NONYYCHHA BEPTHKANLHOINO PaCHpe/ic/ICHHS NapaMeTpoB HOHO-
chepn B maTeppane sucor 100...1500 kM. O6mmii nprEmEn BX GHOPMAPOBAHHS
omacanHbii B [1] cneayrommif: 30B1APYIONIANA CHIHAN COCTABJACTCE H3 JHCKPET-
HBIX YACTOTHHIX 3/IEMCHTOB; JJIEMCHT, NPENHAHAYCHHRI I3 3JOHABPOBAHHA
GompmmX BRICOT, POPMEPYETCA B HAMAJIC IIOCHUIKH, A JJICMCHT, NPCAHAZHAYCHHLIN
UI4 MaJILIX BBICOT, 3apepmmact nocsiky. Ha pamape HP HecreTyTa MOBOChCpH
6n1 pa3spaboran H 3XCIICPHMEHTANLHO APOOHPOBAH CIIOCO0 H3MEPEHHS IMAPAMET-
POB HOHOC()CpH, OCHOBAHHLIH HA HCHOJNL30BAHHH CHTHAJIA, COCTOSDICIO H3 J{AC-
KPETHBIX JACTOTHHIX 3JICMCHTOB [2].

OcnosHas 1acTs. POPMHEPOBAHHE CIOXKHOIO 30HZMPYIOIIETO CHTHANA — B
pacCMaTpHBAEMOM CIIy4ac ABYXYACTOTHOH HMNYNLCHOH NIOCNEGADBATENHHOCTH C
TpeOyeMBIME 3HAYCHHAMH JAaCTOT H JUIATCIBLHOCTEH, 2 TAXOKEe CATHAIN CREXPOHH-
3amuW QUi MCPEAAlOIIero yCTpolicrsa M CHCTEME! 06paGorkm oGecrmeuymBaer 3a-
naromas cHcreMa pazapa HP. CymecTsyromas 3amaromas CECTeMa BRpabaTniBacT

89



BCC HEOOXOJMMBE YACTOTH AJIA pabOTH CHCTEM KOHTPOJIS, NPHEMHHKA H NICPEAaT-
YHKOB, 4 Taloke obecneyHBaeT Ge3MHEPIHOHHYIO NICPECTPOHKY OCHOBHOH HECyInei
YACTOTH NEPEAAIOIIEX YCTPOHCTB M COOTBETCTBEHHO 4ACTOTH 1™ rerepoamma 3
npeaemax + 4 M,

Ilpr paGore pamapa B pexmMe ABYXYACTOTHOIO 30HIHPOBAHHA HEOOXOmMMO
obecneynTs paboTy mEpemAIONEX YCTPOHCTB HA ABYX COBHHYTHIX OTHOCHTEILHO
apyr apyra Ba 100 xI'm yacToTaX, CMCICHHBIX IO BPCMCHH B NpERCHAX OmHOK
Pa3BEPTKH MANLHOCTH. Jina QBYyX KAHANOB BXOAHKIX YCTPOHCTB NMPHEMHHEA HE0D-
XOZEMO BLPA0ATHIBATL ABE YACTOTH /s (POPMEPOBAHKA COOTBSTCTBYIONMX ac-
TOT DEpBHX rerepoaunos fs ® f.5. Jing obecmeucHHs TAaKOro pexmmMa paborm
GbuTa JOMONHMTENBHO AOPaGOTAHA 3a7ANOMAS CHCTEMA, NO3BONMBIIAS BBECTH
COBHHYTYIO YACTOTY JUIA NICPEJATYHMKOB H IPHEMHHEKOB. PabGoyas yacToTa mpm Ta-
xoM pexmme pabornl cocraBnger fo+100 k' (BLGpana ¢ y4eTOM IONOCH IPOImyc-
KaHHA NMPHEMHHAKA panapa), rae fp - ocHoBHas paGouax yacrora. biok-cxema 3a-
Jaromeil CHCTEMEI IIpeICTaBlieHa Ha PHC. 1
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Puc.1. Biok-cxema 3agaiomedt cucreMst pajapa HP

B 3apalomem reseparope BCe 4aCTOTH (POPMHpYIOTCS H3 OHOH ONOPHOH 1ac-
TOTH f = 5 MU, mocTymaromei OT BRHCOKOCTAOHILHOrO reHeparopa. Yacrora 5
Mrn nocTymaer Ha JENHTENR YACTOThL IAC B pesynbTare JeJieHHA 4acToTH 00pa-
3yerca CETKa BCIOMOTaTeNbHbIX 4acToT. M3 31010 Habopa 4acror BHpaGarnsaioT-
CA CHTRAJIH C 4acToTaMH f3 , f, - CATHaNOB, KOTOpHRIC HEOOXOAMBI 11 BRPAOOTKHE
HeCymeH 4aCTOTH NepeJaTiHKOB B N€TCPOAHMHOB MPHCMHAKA.

Yacrora f;5 yCHIHBaETCS H HCHONL3yeTCA B MPACMHMKC it (pOpMHPOBAHASL
JacTOTH 1-T0 rerepogrnEa OJHOIO M3 KAHAIOB IPHEMHHEKA. JN4 CO3AAHAA YACTOTH
IEPBOI0 IETEPOAMHA BTOPOr0 KAHANA NPHEMHHKA HCHONL3yeTCA BCIIOMOraTelb-
HEli BHICOKOCTAGHIBHLI KBADIEBHI IeHEPaTOp, BHPaGATHBAIOMMEH 4acToTy fos,s
KxoTopas B 610ke {5 . f, cyMmmmpyercs ¢ yacToroi f, .
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Ans popMupoBaHEA OQHOM M3 HECYIMX 4aCTOT mepeaar4mkos f, B Gmoke
dopmuposarus uacrors f,5 - f, W3 4acror f.5 BEMHTAacTCH yacrota f,. Jlns
MUPOBAHHA BTOPO# HECYIICH YACTOTH NepeaTIHKos ', HCIOMB3yercs YacToTa
. B Onoke yMHOXMTENEH 4acrora fiz ymHOXaerca HA 8 H mogaerca Ha 6ok
YCAITHTEIA MOIMHOCTH, [AE 3Ta YaCTOTa YCHIMBACTCH M Yepe3 COriacylomee ycT-
POICTBO IOAACTCE HA MEpeJaT4HK. B 3TOM k¢ 6JI0OKE MPOH3BOAATCA CTPOOHpPOBa-
HHE BBICOKOYACTOTHRIX CHATHAJIOB QIS (HOPMHpPOBAHMA 30HIEPYIOMEH MOCIEA0Ba-
TEILHOCTH (pHC.2). MMmymbc 3amycka mepenarymka (M3IT) cMemen OTHOCHTEHHO
Hy/14 Pa3BEPTKA JATLHOCTH U1 MAHHMH3AIHE HCKDKCHAH BHI3BAHHBIX MPOLECCOM
HApacTaHns nepeaHero ¢poHTa 30HAHPYIOMITO HMITY/IbCA. Y IPABJIMIONAE CATHAJIB
CTpoOHpOBaHAA BHpPabaTHBAIOTCA B 6JI0KE CTPOOHPOBAHHA H3 CHIHAJIOB CHCTEME
CHHXPOHM3AIMH KOMIUIEKCA.
war f. f, Puc 2 TlocnenoBaresmHocTs Hecymieit
' YacTOTH, BHIpa0aThiBaeMad 3aJalo-

o L) R

Jna obecnieyeHAs BO3MOXHOCTH H3MepeHus pazapoM HP momocdepHbIX ma-
PaMETPOB ¢ MHHAMANLHLIMM NOTPEIIHOCTAMH BO BpPEMEHH HeobOXxommMmo obecme-
YHTh BBICOKYIO CTaOHIBHOCTH BCEX BHIPAbGAaTBIBACMEIX 33JaIOICH CHCTEMOi 4ac-
TOT. JII1 3TOTr0 B YCTPOHCTBE HCNONB3YIOTCA BRICOKOCTAOMILHEIC KBAPIEBRIC IEHE-
PaTophl C JBOAHBIM H TPOHHEIM TEPMOCTATHPOBAHHCM.

IIpy peamsmsanue peKHMa ABYX4ACTOTHOTO 30HAHPOBAHHA JUIHTCIILHOCTH
3emMenTa C 4acroroi f, cocrasmna 1,=700 MKC. JNEMEHT C 4acToTol f, — EMeer
JUIMTENIBHOCTE 65 MKC, yr0 ofeceymBaeT pa3peImaiomy0 cioco6HOCTS 0 BHICOTE
oxono 10 xmM. HP carean npHEMMaeTcs NMprEMO-00pabaThiBalonEM yCTPOHCTBOM,
KOTOPOE HMECT HBA KAHAJIA, HACTPOCHHKLIX HA HECymme YacToTH f, m f ;.

B xaHane, COOTBETCTBYIOMIEM JJIEMCHTY HMIYJILCHOH IOCHENOBATEILHOCTH C
4JacToTOH f; onmpenenMoTCa 3HAYCHAA MOITHOCTH M KOppeIAHOHEbX (ynkmmit HP
CHIHaNA C pa3pemaiomeil ciocoGHOCTHIO Mo Bhicote Ah=ct,/2. Ilo 3TEM KOppens-
OUOHHHM (PyHKUHMAM IIyTEM CPaBHCHHA C TEOPETHYCCKH PAaCCYHTAHHLIMH Ompene-
nmsmorca nexrpornas (T,) u wommas (T;) Temmeparypu [3]. B xamane, coorsercr-
BYIOIIEMY JJIEMEHTY HECymicH ¢ 4acToTol f,, ONpeAENAeTCA HOPMHPOBAHHLIH BHI-
COTHBIA NMpo¢riIb MOIMHOCTH Pgs,(h) mpHRATOrO CHrHana ¢ paspemaromei crocod-
HOCTBIO 10 BrICOTE Ah=CT,/2. OcobenroCTBIO AJTOpHTMa 00PabOTKA MAHHKIX, MO~
Jy4eHHBIX B ITOM KAHAJIC, SBJIACTCA TO, YTO 3/IEMEHT MOCHUIKH, 0GecneyrBarommmii
HEOOXOMHMYIO Pa3pemalonyl0 CIIOCOOHOCTBIO 1O BHICOTE HPH H3MEPCHHH IpOdH-
11 MOImHEOCTH HP CHTHANA HA HEDKHMX BHICOTaX, HE NO3BOMACT ompeacnars AK®
HP cursana B COOTBETCTBEHHO cooTHOmEHHE T,/T;, HeoOX0aHMOe mpH onpexaene-
maA N, MeToaoM npodaiia MOITHOCTH COTTTACHO BRIPAKCHHIO [4]:

Buicoranit xoa coorRomeHus T/T; B 310M Ciy4ae MOXET OMTh PACCYMTAH IyTEM

HHTeprionaumn or 1 (B mmamazone 100-180 kM, yymTHIBaf, YTO HA ITHX BHICOTAX
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OOLMHO COXpaHAETCH TEIUIOBOC PABHOBECHE MEXKAY 3NCKTPOHHEIM, HOHHBIM B
HelTpamsHRM XOMIOHECHTAME T,=T=T,) N0 3IHAYCHHI, MONyYCHHRIX B TOM JXe
Ceance H3MEPEHHH N0 JAHHKIM KaHANA 4acToTH f; (C BRCOTH oxono 200 xM, rae
onpeneycEa nonras AK® HP carmana). AGCOMIOTHRIE 3HAYCHHS BLICOTHOIO IpO-

¢uns smexrporEOl KoEmeRTpammE N, (h) ompeneIMOTCA IO H3IMEPEHHOMY NIpo-
(N0 OTHOCHTEILHRIX 3HAYUCHAH N,m (h) IpHBA3KOM €ro K 3HAUCHHIO N,_ )

B MAKCAMYMEC HOHH3aIHH o0macTd F,, moNyJeHHOMy 1O JAHHKIM BEPTHKANLHOIO
30HAHPOBAHHAL.

PesymsTaThl IKCTIICPHMEHTANBHKX H3MEPCHHE C HCIOIBL30BAHHEM CIIOKHOIO
30BAMPYIOIICIO CHIHANA NPEACTARICHH HA puC 3. B neBol yacTa pHCYHRA NOKA3a-
HH H3MEPEHHbLIH NPOQHI> MONIHOCTH, KOPPEJISIHOHHLIE (JYHKIMN H PacCUMTaH-
Hhi¢ M0 HEM BhicoTHNE npodpmma T, m T, Cnpasa mpencraBncHb H3MEPEHHBIN
npodHIh MOIHOCTH, PAacCYRTAHEEL mpodmms coormomenns T./T; ¥ paccumran-
HEIf COTJIACHO BHIPOXEHHIO 1 mpodmurs 3IeKTPOHHOM KOHICHTPAIHH.
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Puc.3. BricoTrble TPOYMIM HEKOTOPHIX HOHOCGHEPHRIX IIAPAMETPOB, IIOMY4CHHEIE ITPH HC-
TOJIE30BAHMM CJIOXKHOI'O 30HMPYIOIIETO CHTHANTA
Bemoms1. Hcnom3oparse pagapa HP B TaxoM pexmme paboTsl mo3ponser
IpH oxBaTe Gonbmoro granasona sricot (ot 80-100 o 1500-1700 kM) Gonee Tou-
HO H3MEPATH BLICOTHBIN NPOdHIS INCKTPOHHOK KOHICHTPAIIHE HA BRICOTAax B pali-
OHC MAKCHMYyMA HOHM3AIMH H HIDKE €0, I/ic 3HAYHTC/ICH BHICOTHBIH IpagHCHT

3NICKTPOHHOM KOHIICHTPAIlHH, 3 TAK XK OXHOBPCMCHHO ONPENC/ISTH PAX APYTHX
BAKHBIX IAPAMETPOB HOHOC(HEPH BILIOTH 40 BHICOT ~1500 kM.
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