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BJIMSAHUE CHEKTPA 30HAUPYIOIEI'O UMITYJIbBCA
HA CIIEKTP CUT'HAJIA HEKOT'EPEHTHOI'O PACCESIHUS

AHaJIi3yeThCsl BIUIMB CIEKTPY 30HAYBAIBHOTO IMIyJIbCy Ha CHEKTP CHTHAIYy HEKOTepEeHTHOTO
PO3CisHHS, SIKMil BU3UBA€E HOTO PO3IIHPEHHS.

AHanusupyercst BIMSHHE CIEKTpa 30HIMPYIOLIETO WMITYJIbCa Ha CICKTP CHTHAlla HEKOT€PEHTHOI'O
paccesHUs, KOTOPOE BBI3BIBACT €TO PACIIMPEHHE.

The influence of the sound pulse spectrum on the signal spectrum of incoherent scattering, which causes
its expansion, is analyzed.

Beenenne. Meton HekorepeHTtHoro paccessaus (HP) oxBareiBaeT mupoxuit
Ha0Op IMOIXOI0B U MPOIETYDP, KOTOPHIM OTBOANTCS BaKHASI POJIb CTATHCTHIECKOTO
aHaNnM3a PagUOJIOKAMOHHBIX AaHHBIX. C WX MOMOIIBIO IIPOM3BOAUTCA pacdeT
HNOHOC(EPHBIX NMAapaMETPOB, ONPEAENIIEMbIX JTOKAIbHBIMA CBOWCTBAMH pacIpesie-
JICHHOW B IPOCTPAHCTBE MOHOC(EPHOH IUIa3MBI, HETIPEPHIBHO HM3MEHSIOMICHCS B
3aBUCHMOCTH OT COCTOSIHHSI OKOJIO36MHOTO KOCMMYECKOro IpocTpaHcTBa. Jlis
obecrieueHns: MaKCUMaJIbHOW  CTEIEHH JOCTOBEPHOCTH OITHX  HPOLEAYP
HE0OX0JMMO, YTOObI B HUX B IOJIHOW MEpe YUHUTHIBAIUCH OCOOCHHOCTH PEXHUMOB
30HIUPOBaHKS HOHOC(EPHI.

Heas paborbl — aHanM3 CTENEHU BIMSHUS INPH HMILYJIBCHOM PEXUME
n3nydeHnss pazapa HP chekrpa 30HAMPYIOIIETO CHTHAJA Ha CIHEKTpP CHIHANA
paccestHusI.

Ananu3 aurepatypsl. B merome HP wmonOochepHas mHpOpMams MoxeT
OBITH MOTy4eHa KaK MPH KOPPETILUOHHOM aHAIN3€E, TaK U MPH aHAIU3€E CIICKTPOB.
B pab6ore [1] akneHTHpYyETCS, YTO MPH MEpeXxoae K U3YUCHHUIO CIIEKTPa, 0COOEHHO
€CIM pedb HUAET O KAKUX-TO HE3HAYUTENbHBIX M3MEHEHHUSIX €ro (OpMBL,
MIPUXOJUTCS MCCIE0BATh CUI'HAJ, KOTOPBII 3aK/II0YEH B OYEHb Y3KOM YaCTOTHOM
uHTepBane. s TONydeHHsT XapaKTEPUCTHK TaKOro CHUTHAJlAa HEoOXOAMMO
JUINTEJIBHOE HAKOIUIEHHE M CTAaTHCTHYECKOoe ycpelnHeHWe naHHbIX. Ho kornma
paboTa Be#eTCs B UMILyJIbCHOM PEXUME, OLIEHKA CIIEKTPa PACCESHHOIO CUTHAIA ¢
BBICOKOIl TOYHOCTBIO MOXET OBITh BBINOJIHEHA TOJILKO B TOM Clly4ae, Korjaa
30HAUPYIOIIMHA UMITYyJIBC CaM MMEET JIOCTaTOYHYIO JUIMHY, a 3HAYUT — UCKAKEHUS
CIEKTpa, BHOCHUMBIC KOHI[AMH HWMIIYJIbCa, HE3HAYUTENbHBI. OJTOT HEIOCTAaTOK
OTCYTCTBYEeT B OHCTaTH4YECKHX CHUCTEMax, y KOTOPBIX H3-32 Pa3HECCHHBIX Ha
HEKOTOPOE PACCTOSIHUE Mepearonield 1 NPUEMHON aHTEHH UMEETCS BO3MOXKHOCTh
W3JTydaTh CUTHAJT HETPEPBIBHO.

B MoHOCTaTH4eCKOM pagapHON cucTeMe, Kakoil sIBIsieTCs XapbKOBCKUH pajap
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HP, TouHOCTB pacuera mapamMeTpoB 3aBHCHUT OT BHJAa 30HAUPYIOLIETO CUTHaIA. A
TaKk KaK BBICOTHO-BPEMEHHBIC XapaKTEPUCTUKU PACCESTHUS 3aBHCAT OT pPEXuMa
U3IyYeHus, TO B [2] JUIS KOHKPETHOTO THIIA 30HIUPYIOIIETO CHUTHANA 3a/laHbl
ycloBUsL BbIOOpa ero mapamerpoB. Ho mpu 3TOM He paccMOTpeHa CHUTyaIus,
HACKOJBbKO cHekTp curHaja HP momyuyaer m3MeHeHMs U3-3a BIMSHHUS Ha HEro
CHEKTPAIbHBIX XapaKTePUCTUK 30HIUPYIOIIEr0 UMITYJIbCa, U KaKhe MOrPEeIIHOCTU
B TIpOliecce MOCJIEAYIONIETO pacyeTa napamMeTpoB HOHOC(HEPH! B Pe3yIbTaTe 3TOTO
BO3HUKAIOT.

B pabGore [3] BbIBemeHBI OOMINE YCIIOBHS, COTJIACHO KOTOPBIM, HYTOOBI
n3BJEYb OONBIIYyI0 YacTh WH(pOpMAIWH, COAEpKamelcss BO (GIyKTyallMOHHOM
cektpe S(f), MMpHUHA CHEKTpa MUMITyJIbCa HE JOJDKHA MPEBOCXOAWTh 1/5 dactn
CHEKTPAIBHOTO YIIMPEHUs cpenpl. JlomomHuTensHO, B [4] yTodHSeTCs, YTO M
MOTY4YEHHUs JOCTATOYHOTO BBICOTHOTO Pa3pelICHUs] MOMHUMO HEHCKaKEHHbBIX
M3MEpEeHUH crekTpa (IyKTyanuit SJIeKTpPOHHOM IDIOTHOCTH (B Cilydae, Korma
UMIIyJbC OONbIIE BPEMEHHOTO MHTEpBala T, €€ KOPPENAMM) 30HIUPYIOIINI
CUTHAJ JIOJDKEH CIOCOOCTBOBaTh IPaBUIILHOMY OTOOpPa)XEHHIO BBICOTHBIX
WU3MEHEHHH IUIOTHOCTH 3JEKTPOHOB (OBITH KOpoye nuanazoHa Ak, Ha KOTOpOM
MOYKHO CUHMTATh JIMHEWHBIM 3aKOH M3MEHEHHUS] MOITHOCTH CUT'HAJa PAcCesHUsA), T.C.
B TO K€ BpeMsl IMETh HEOOJIBIIYIO [UTUTEILHOCTb.

Tak Kak 3TH NPOTUBOPEYMBBHIC TPEOOBAHMS 3aCIy)KUBAIOT IPHCTAIHHOTO
BHUMAaHHs, TO HEOOXOAWMO MPOBECTH aHAJIHM3 CTATHCTHYECKUX XapaKTEPUCTHK
9THX CHUTHAJIOB JUISL CJIydasl MMITyJILCHOTO 30HAMPOBaHMS MOHOC(hepbl. B craTbe
paccMaTpuBAalOTCSl  AWANa30Hbl W3MEHEHMH  CIEKTpa, IOJNyYeHHBIX IIpU
MOJEITHPOBAaHUM  IIPOLIEAYPbl  CBEPTKM  CHEKTpa  CHUTHAJA  PACCESHUS,
MOCTYHAOLIETO C PAa3HBIX BBICOTHBIX YPOBHEH, CO CIEKTPOM 30HAMPYIOLIETO
UMITyJIbCa TPSIMOYTOJILHOM (hOPMBI, U3ITydyaeMoro ¢ nepuoaoM ciienoBanus 25 '
U HMEWINero JiuHy orubaromei 7, = 660 MKC, KOTOPBIM HUCHOIb3yeTCs
XapbKOBCKUM pagapom HP B 01HOM 13 pexxuMoB ero paboThl.

Mopesmposanne. B [5] mnpuBeneH npumep pacueTa  BBICOTHOTO
pacripeielieHusi KOPPEJSIIMOHHBIX U CHEKTPaIbHBIX (YHKIWH, YYUTHIBAIOIINX
WOHHBIN cocTaB MOHOC(hEphl W TpeJHAa3HAuYCHHBIX JUIS IIeJeH MOJEINpPOBAHUS.
Hcnone3yss TpUBEICHHBIE METOOWKH, Ul JAJbHEHIINX HCCIEeNOBaHUNA ObLIN
BEIOpaHBI BEICOTHBIE YYAaCTKU THEBHOU MOHOC(hEpH! ¢ neHTpamu Ha 250, 400, 800 u
1500 kM, MonenbHBIE MapaMeTphl Cpelbl sl KOTOPBIX INIPUBENEHBI B TaOJUIIE.
3areM ¢ TMOMOIIBIO BBIYHMCICHUH (TIpsMas 3ajada TEOPHH paccesHus) ObLIN
paccunTaHbl aHATMTHYECKKE CIIEKTphI curHaina HP, koTopele npuBeneHs! Ha puc. 2
(CTUTONIHBIE JIMHUK).

Ha puc. 1 mpuBeneH Moayidp CHEKTpa 30HAMPYIOIIETO HUMITYJIbCA,
PAaCCUMTAHHOTO MPH 3HAYEHUSIX €ro MapaMeTpoB, YKa3aHHBIX BbIlIE Mo TekcTy. Ha
OCHOBE ITHX MCXOJIHBIX JIAaHHBIX ObliIa peali30BaHa CBepTKa crekrpa curnana HP
CO CIEKTPOM M3IIy4yaeMOIo UMIynbca. Pe3ynbTaTsl 9TOH onepanuy MpUBEIEHbI Ha
puc. 2a-2 (IUTPUXOBBIE JIUHUH).
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Puc. 1 — Monyne ciekTpa 30HIUPYIOUIETO0 UMITYJIbCa
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Puc. 2 — Cseprtku cniektpa curHaina HP co criekTpoM uziydaemMoro umiryibca
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Pe3ynpTaT aHaIM3a OKa3ayCs CICAYIOIINM.

Kak MOXHO BHAETh, CTCNEHb OTHOCHTEIBHOTO BIUSHHUS  CHEKTpa
30HIUPYIOLIETO UMITYJIbCa YMEHBIIAETCS C POCTOM BBICOTHI /1, IOTOMY YTO M3-3a
yBEJIMYMBAIOIIEICS B cocTaBe HOHOC(EpHOW TIIa3Mbl KOHIEHTPAIMU JIETKUX
HMOHOB COOCTBEHHas IIMPHHA CIIEKTPAa CHIHAJNA pAacCesHHsS YBEIHMYHBACTCA.
UucrieHHBIE pacdeThl JJsl BHIOOPOYHBIX 3HAYEHUH MapaMeTpoB, KOTOPhIE MOTYT
UMETh MECTO Ha HEKOTOPBIX BBICOTaX, IIPU TAKOM PEXHMeE padOTHl XapbKOBCKOTO
panapa HP mpuBenens! B Tabiune. 31ech ke JUIS CpaBHEHHS JaHBI PE3YJbTaThI
pacyeToB MpH AIUTENIbHOCTH uMItysbea 1, = 800 MKC, KOTOPBII UCIIOIB30BAJICS HA
9TOM pajape HECKOJIBKO JIET Ha3al.

Tabnuua — UncneHHbIE pacyeThl 1715l BBIOOPOYHBIX 3HAYEHHH MapaMeTpoB

h =250 xm h =400 km h=800km | h=1500 kM
Hmarensnocts | 7;=1000K | 7;=1000K | 7;=1500K | 7;=3000K
ummynsca T, T,=1000K | 7,=1500K | 7,=2000K | 7,=3000K
MKC H =0% H =20% H =50% H =100 %
Ymupenue criekTpa, %
660 18 15 10 4
800 13 11 6 3

BriBoabl. B cratbe mokasaH pe3ynbTaT MOAEIMPOBAHUS CTETIEHH BIMSHHSA
JUTUTENBHOCTH 30HAUPYIOLIETO HMITYJIbCA Ha CTaTUCTHYECKHE XapaKTEPUCTHKU
CHTHaJa PacCesHUs C LENbI0 ONpe/eNeHHs XapaKkTepa M3MEHEHHUs! ero CIEeKTpa.
BrisicHeHO, YTO MO OTHOIICHUIO K ammapaType xapbkoBckoro pajgapa HP BiusHue
30HIUPYIONIETO MMITYJIbCa Ha CUTHAJl PAcCesHHs NPH CYIIECTBYIOUIEM PEeKHUME
M3Iy4YeHHUs 3aKIII04aeTCsl B YIIUPEHUH €ro CIeKTpa 10 3HaueHui B 18 %. C poctom
BBICOTHI CTeleHb MCKaXeHWs crnekrpa curHama HP ymensmaercs mo 4 %.
[IpumeHenne xe 30HIUPYIONIET0 MMITYJIbCA, MMEIOIIEro IIUTeNbHOCTh Ha 20 %
0O0JIBIITYIO, TIPUBEET K YMEHBIICHHUIO IIOIPEITHOCTH NCKa)KeHHUS CIIEKTpa MOYTH B
oJITOpa pasa.
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