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HOBBIIIEHUE TOYHOCTH HOHOC®EPHBLIX N3MEPEHUI
METOJOM HEKOTEPEHTHOI'O PACCESIHUSA ITPU
UMITYJIbCHOM 30HJIUPOBAHNUN

TIponoHyeTbcst METOAMKA, IO JJO3BOJIUTH 30UIBIINTH TOYHICTh BHMIPIOBAaHb 32 PaXyHOK OLTBII TOYHOT
OLIHKM Ta ypaxyBaHHs NOTY)KHOCTI IIYMy HPH JOCIHIJUKCHHSX METOJOM HEKOTE€PEHTHOTO PO3CISHHS
MpH IMITYJIbCHOMY 30HIyBaHHI. BoHa 6a3yeTbCsi Ha 3aCTOCYBaHHI 3MIiHEHHS YacTOTH TETEPOAHHY
npuiiMadya TOMDK JBOMa CHELiaJbHO BHOPaHUMHU DIBHSAMH Ta BBEICHHS OKPEMOro KaHaly i
BUMIPIOBAaHHS MOTY>KHOCTI IIIyMy.

Proposed methodology that allows you to increase the accuracy of measurement by measuring and
reporting by incoherent scatter keypad sensing. It is based on the use of frequency heterodyne receiver
between two specially selected levels and establishing a power of noise in studies separate channel for
measuring power of noise.

MocranoBka 3agaum. Ilpm wuccienoBaHuM  MOHOC(HEPHl  METOIOM
HEKOTEPEHTHOIO pAacCesHHUs BCE €€ OCHOBHBIC ITAPAMETPBl U XapaKTEPUCTHKU
NOJIYYaloT MyTeM O00pabOTKM AKCIIEPUMEHTAJIBHO IOJy4YeHHOH WHpopMamuu o
MOIIIHOCTH P, CUTrHajla HEKOTEPEHTHOTO PAacCesHUsI, €ro CIEKTPAIbHON INIOTHOCTH
MomHOocTH S(®) W aBrokoppesuuoHHOH ¢(ynkumn (AK®) R.(t) BO Bcem
WHTEpBAJE HCCIENyeMbIX BBICOT. BoO3HHMKaeT HEO0OXOIUMOCTh MONTYYCHHUS
BO3MOXKHO 0oJiee TOYHOH IKCTIepUMEHTaNbHOW nHpopmanmu. OnHAKO Ha BBIXO/E
JMHEHHONW YacTy NMPUEMHHKA CUTHAJI HEKOTEPEHTHOTO PACCESTHUS MIPUCYTCTBYET B
CMECH C IIyMaMH KOCMHYECKOTO M amMapaTypHOTO IPOMCXOXKICHUS, a €ero
WHTEHCHBHOCTh 3aBHCHUT OT KOX(QQWIMEHTa YCHJICHHS JWHEHHOH dacTh
npueMHuKa. [loaToMy 11t KaskIoro J1000T0 JIEMEHTA Pa3pelIeHNs [0 BBICOTE

P =P,-P, a R(t)=R,(1)-R,(1).
Wupekcel “cmr” w “mr” COOTBETCTBYIOT CMECH CHTHala W IIyMa W IIyMy
COOTBETCTBEHHO.

IMo cymecTByromeif mNpakTHKE B KadyecTBe BBIYUTAEMBIX P, U Ry(T)
MIPUHUMAIOTCSl OJJMHAKOBBIE JJIsl BCEX BBICOT 3HAUCHUS, NTOIYIEHHbBIE YCPETHEHUEM
MO0 HECKOJIbKUM YYacTKaM B KOHIIE Pa3BEPTKH JalbHOCTH, /i€ MPEIIONaraeTcs
OTCYTCTBUE HEKOT'€PEHTHOT'O U3JTyUCHHU.

[Tpu wMIyIbCHOM 30HAMPOBAHMHM HM3MEHEHHE HMHTCHCHBHOCTH IyMa Ha
BBIXO/I€ JINHEWHO! YacTH MpHeMHUKa 1 Koo duireHTa nepegayn JMHEHHONW 4acTh
NpUEMHUKA BBI3BAHO KOHEYHBIM BpPEMEHEM BOCCTAaHOBIICHHUS Pa3psAHUKOB
AQHTEHHOTO0 KOMMYTAaTopa, NEepeXOHBIMHU IPOIECcCaMy B OJIAHKHPYIOIIEM Y3Jie U
MHEPLUMOHHOCTBI0 TonocoBoro ¢umetpa. B pesymprate P., R(t) u S/(®)
CTaHOBATCS (DYHKIUSIMA BPEMEHH M OIUCHIBAaIOTCS [1] ¢ yd4eToM HMITyJIbCHOU
TIEPEXOTHOM XapaKTepUCTUKH g(T):
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1€ Reypx — 3HaueHue AK® Ha BXojie mpueMHUKa.

Heap craTbm — pa3paboTKa METOANYECKOTO PEIICHHS, TI03BOJISIONIET0 Ooiee
TOYHO M3MEPSTh MOITHOCTh CHT'HaJla HEKOTEPEHTHOTO paccesiHus Oiaroaaps Oosee
KOPPEKTHOMY Yy4YeTy MOIIHOCTH IIyMa B OOIIEM 3HaYeHWH MOIIHOCTH CMECH
CHTHAJA U IIyMa Ul K&KIOTO JJIEMEHTa BBICOTHOTO Pa3peIleHHs M yCTPAHEHUIO
3aBUCHMOCTH OIIGHKHM MOIIHOCTH Ha BBIXOJE JIMHEHHOM YacTH NpHEMHHKA OT
N3MEeHEHHs K03 GHUINEeHTa YCUIEHHS BIOJIb Pa3BePTKH JaTbHOCTH.

ITpennaraemast pa3pabOTKa METOAMKH OCHOBAaHA HA W3MCHEHHM YacTOTBHI
reTepoJiHa MPUEMHUKA MEXKAY IBYMs CIIELHAIbHO BBIOPDAHHBIMH YPOBHSIMHU U
BBE/ICHUM JIOMOJHUTEIBHOTO OTJCIBHOTO KaHalna Ul HM3MEPEHHs MOIIHOCTH
nryma.

IosicHstONIME BpeMEHHbIE AMarpaMMbl MpHUBeJEeHbI Ha puc 1. Jlmarpammsl
MOKa3aHbl IS CIIydasi 30HIUPOBAHNS OJUHOYHBIM PaTHOUMITYIbCOM.

30HAUPYIOIMHA PaJMOUMITYJIbC H3Iy4aeTcsli B IMPOCTPAaHCTBO, HAuMHAs C
MoMeHTa “1” B MHTEpBajie T, C 4acTOTOH ®, = ®, (BpeMeHHas auarpamMma «). B
uHTepBane “1 — 2” yacToTa reTepoJnHa NPUEMHHKA (O, UIMEET 3HAUEHUE TAKXKE (.
B pesynmprare mpeoOpa3oBaHHMA B CMecHTENe OOpa3yroTCsl J[BE CIHEKTpaJbHBIC
COCTAaBJISIONINE C YaCTOTaMH ©. = ®, — ®, =0 U ©.= ®, + ®, = 2, 3HaYeHHE O,
HaMHOTO TPEBOCXOJHUT 3HAYCHUE CPEIHEH YacTOTBl (., IOJOCH IPOIYCKaHUS
A®,,ycunurens npomexxyrouHorr gactotsl (YIIU). Takum obpa3om, B HHTEpBaie
“1 — 2” mpeoOpa3oBaHHBIC CUTHAIBI IPEICTABIICHB! CIIEKTPAMH, HE IO aI0IIINMHI
B mosiocy mpomyckanus YIIYU, He OyayT meperpykaTh MOCICIYIONIHE KaCKaIbl
npueMHHKa. Poib aHTEHHOro KOMMyTaTopa CBejlach, IO CyTH Jena, K
SHEPreTU4ECKOM 3alUTe BXOAHBIX LENEd IIPUEMHUKA.

[Tociie oxOHYAaHMS 30HIUPYIOIIErO paJHoMMITYJIbca (B MOMEHT “2”) yacToTa
TeTepOIHA YCTAHABINBACTCS PABHOM ©, = M, + O, (BpEMEHHast auarpamma o, (¢))
B nmanpHelimeM Bce NPUXOJIIME CHIHANBI, B TOM 4HCIE W OOpa3oBaHHBIC
paccestHIEM HOHOC(EpOH 30HAMPYIOMIETO paJUOUMITYyJIbca C YacTOTOH @,
00pa3yioT ¢ CHUTHAJOM Te€TepOANHA B CMECHTENE CHUTHAIBI, IpeoOpa3oBaHHBIC Ha
MIPOMEXYTOUHYI0 d4acToTy. CHEKTp 3THX CHTHAJIOB YKJIAJIBIBAETCS B IOJIOCY
npomyckanus (monocy mpospaunoctd) YIIU. Ha Bpemennoit amarpamme k
HaJIMYUE CIHEKTPAIbHBIX COCTABIAIOIIMX B TII0OJIOCE IPOIMYCKaHUS YCHIUTENS
MIPOMEXYTOYHON YacCTOTHI HPEACTABICHO OTPE3KaMM MpPSMBIX Cj, C, C3. JinHa
OTpe3Ka U ero pacrojio)KeHHE BO BPEMEHHU HICHTUQHUIUPYET BPEMs HaIUYMs
NpeoOpa30oBaHHOIO CHTHaja, COOTBETCTBYIOIIETO OIPEJCICHHOMY JJIEMEHTY
BBICOTHOTO paspenreHus. VHdopmanuss o CUrHamax cj, ¢y, ¢3, HPHUIIEIIINX C
Pa3IMYHBIX BEICOT COOTBETCTBEHHO C 3aMa3/bIBAHUIMU 1y, {1, I, IPEJICTABICHA HA
BPEMEHHBIX auarpamMmax b, ¢, d. JlnutenbHOCTH mpeoOpa3oBaHHOIO Ha
MIPOMEXYTOUHYI0 YacTOTy CHUTHajla ¢; COOTBETCTBYET TOJNBKO YacTU BXOJHOTO
CHUTHAJIA, IPUHATOTO B MHTEpBane “1.— 2.,”.
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Puc. 1. a) yactora nepenaruunka; b), ¢), d) 4acTota CUTHAJIOB, IPUHATHIX C BBICOT
H, ~ ty, , H, ~ try, H; ~ t,; COOTBETCTBEHHO; €) 4acTOTa reTepoANHa; f) yacToTa
JOTIOJTHATENHLHOTO TeTEepOIUHA; k) curHai Ha Beixone YIIY; m) mrym Ha BeIXo1e



Haumnnas ¢ curxana, IpUHATOTO C 3ala3/bIBAHHEM OOJBIINM, YEM [y, , CIIEKTPHI
npeoOpa3oBaHHBIX ~ CHTHAJOB  COOTBETCTBYIOT  IIOJHOM  JUTMUTENBHOCTH
30HIUPYIOLIETO UMITYJIbCA.

I/IccneuyeMmﬁ HMHTEPBAJI BBICOT XapaKTCPU3yCTCd MOHOTOHHBIM U3MCHCHUEM
paccenBaromMX  CBOMCTB  cpenpl. Cpegy  MOXHO — paccMaTpuBaTh — Kak
paclmpeneneHHyl0 B IpocTpaHcTBe Lenb. [lodToMy Jlerko  NpencTaBUTh
HENpephIBHOE N0 pa3BepTKE AATbHOCTH CYLIECTBOBaHME CUTHANA Ha Beixone YIIY.
[Ipn KaxaoM 30HIMPOBAHWM CHTHAN HPEACTABISIET cOOOW CiydalHBIN Iporecc,
WHTEHCHBHOCTh KOTOPOTO B KOHKPETHOM BPEMEHHOM CEUCHHH OIpeneseTcs
WHTEHCHBHOCTBIO pAaccesHWs Ha COOTBETCTBYIOIIEH BBICOTE W IIyMamH
annapaTypHOro ¥ KOCMHYECKOTO MPOHUCXOKACHHS.

ITpn m3MepeHHH MOIIHOCTH P, CHUTHajla HEKOT'€PEHTHOTO PACCESHUSI U €To
AK® R (t) mist KOHKPETHOTO 3HAYEHHS BBICOTHI MOXXHO MO yYKa3aHHOMY BEIIIIE
AJIropuTMy Y4eCTh BJIUSHHUC MapasuTHBIX IrymoB, CCJIn OpraHn3oBaThb
HapanneanbIﬁ OCHOBHOMY KaHaJI C AOMOJHUTCIbHBIM T'€TCPOJUHOM, UMCIOIINM
4acTOTy , = ®,. TeXHUYECKHE [TOKA3aTeIN U XapaKTepUCTUKU cmecurens u YIIY
MapaJuleNbHOTO KaHaja JOJDKHBI OBITh TaKUMH JK€, KaK 1 B OCHOBHOM KaHale.
Torma, pmenass BBHIOOPDKM  OJHOBPEMEHHO ISl CHUTHAJOB OCHOBHOTO W
JIOTIOJTHUTEIBHOTO KaHAJIOB, MOXKHO Oy/eT n3MepsiTh Py KOHKPETHO VISl KaXKI0To
3JIEMEHTA Pa3PELICHUs 110 BBICOTE.

Hano ormeruTh, 4TO HpPH 3TOM MOSIBISIETCS HEKOTOpas HETOYHOCTh. JTO
CKOpEe JKBUBAJICHT. ByayT ydnTHIBATHCS CIIEKTP KOCMHYECKHMX IIYMOB M IITyMOB
AHTEHHBI B TaKOH € II0JIOCE YaCTOT, HO HECKOJBKO OTIMYAIOUIEHCS OT IOJIOCHI
CIEKTpa CUTHAJA TI0 PAcIOI0KEHHIO €r0 Ha ocH 4acToT. CpeHssl YacToTa CIEeKTpa
IIYMOBOTO JKBHBaJIeHTa OyIeT Ha 4YacTOTaX, OTIMYAIOIIUXCA OT ) Ha o, TJC
CIIEKTp CHUTHaJIa HEKOT€pPEHTHOI'O paccesHusl OTCYyTCTBYeT. Mcnonp30BaHle Takoro
OKBUBAJICHTA MOXHO CHMUTATh OllpaBAaHHBIM, €CJIU YYE€CTh, YTO paCcCMaTpHUBACMbBIC
LIYMBI MOYKHO CYHMTATh OEJIBIMU OTHOCUTEIBHO MOJIOCHI Iporryckanust YITY.

BuiBoabl. PaccmarpuBaeMass MeToAuKa JaeT BO3MOXHOCTb YMEHBIIUTh
MOTPELIHOCTh, BO3HUKAIOIIYKD U3-32 Pa3IUUHBIX IEPEXOJHBIX IPOLECCOB,
XapaKTepHBIX  JUIA  PEeKMMa  HMITyJBCHOTO  30HAMpPOBaHUA.  Peanmzamms
MIPEATIOKEHHOTO TEXHHYECKOTO PEIHICHUS XOPOLIO COYETACTCS CO CTPYKTypoH
panapa HP u TpeOyet num» He3HAYUTETHHOM €ro MOJCPHN3AINH.
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