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KOMHTET I10 UCITIOJIb30OBAHHUIO KOCMHYECKOI'O
IMPOCTPAHCTBA B MUPHBIX HEJIAX

HAITHOHAJILHEIE HCCIEJOBAHHA IO MPOBJIEME KOCMHYECKOIoO MYCOPA
BE30OIIACHOE HCIIOJIb30BAHHE CIIYTHHKOB C AJEPHBIMH HCTOYHHUKAMH SHEPTHH

ITPOBJIEMBI CTOJIKHOBEHHA AJEPHBIX HCTOYHHKOB S9HEPTHHA
C KOCMHYECKHM MYCOPOM

3amacka Cexperapmata

ofaBieHAe

1. B cBoeit BepbanbHOR HOTE OT 19 Hiona 1996 rona I'eHepanbHLIA ceKpeTaph NpeNIOXKHI BCEM rocylapcTBam-
4JIeHaM NPeACTaBHTh HHAOPMALMIO OTHOCHTENHHO HAI[HOHANLHBIX HCCIIENOBAaHUM MO MpoblieMe KOCMHYECKOro
Mycopa, 6eaonac1-10ro HCIONB30BAHUSA CITYTHHKOB C ANCPHBIMH HCTOYMHHKAaMH DHCPrHH M l'[pOGJ'XCM CTOJIKHOBEHHA

ANEePHBIX HCTOYHHKOB 3HEPrHH ¢ KOCMHYECKHMM MYCOpPOM.

2. B HacTosiieM IOKYMEHTE COIEPXMTCS HWHGOpMalus, INpPeICTaBleHHas B OTBeTaX TOCYJapCTB-WIEHOB,
IIOJIYYEHHBIX B nepHof ¢ 7 nexabps 1996 roma no 6 deppans 1997 roxa.
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OTBETHI, ITOJIYYEHHBIE OT T'OCYIAPCTB-UIEHOB
Fepmanms
[TTomTHHHBIA TEKCT Ha aHINIMACKOM s3biKe]

T'epMaHHS BHHMATENbHO CIEIHMT 3a XONOM OOCYXIEHHH B paMKax MIaHa paboTbl Hay4HO-TeXHHUECKOro
nogkoMuTera KoMHTEeTa Mo HMCHONB30BaHHIO KOCMHYECKOro MpOCTpaHcTBa B MHPHBIX wensax (KOIIYOC) mo
npobiieMe KOCMHYECKOro Mycopa. [epMaHHs yXe BHOCHNA BKJaf B TaKyHO NeATENbHOCTb, B YACTHOCTH MyTeM
IIpeCTaBIEHHS TEXHHIECKHX HOKJIANOB, H BLICOKO OLIEHHBAET COGPAHHYIO K HaCTOALIEMY BPEMEHH HH(MOPMALIKIO.
Pe3ymbTaThl TaKOTO poja pabGoTh! GyIyT MMeTh GOJNBIIOE 3HaYeHHe IS pa3paboTKH TMOCHEAYIOUIHX MOAXONOB B
0BJIACTH MCCIEeNOBAHUS NPOBIEMbl KOCMHYECKOTO MYycopa H MpeldOTBpallleHHs 3acopeHHs. IIpHBOAMMBIN HHIKe
IOKJAK, B KOTOPOM MPOJOJIXKEHO OIMCaHHe NPOBONMMEBIX 'epMaHHeH MEPONPHATHH, H3NT0XEHHBIX B MnoclieIHUNA
pa3 B nokymeHnTe AJAC.105/619/Add.1 ot 1 deBpans 1996 roma, cieyeT pacCcMaTpHBaTh B KayeCTBe ellle ONHOro
BKJIaJia B 3TOT Npollecc.

KocMuueckHe HayuHble HcclefoBaHHA DepMaHHM BeRyTcsi JH60 Ha HaUHOHAaAbHOH OCHOBE, mub6o
(HHAHCHPYIOTCA B PaMKaX KOHTPAaKTOB ¢ EBpOMEACKHM HEHTPOM KOCMHMYECKHX HCCIENOBAHMH H TEXHOJOIHA
(BCTEK) u EsponeiickuM nenTpoM kKocMuyeckux onepauui (ECOK) Esporiefickoro KOCMHYECKOTO areHTCTBa
(EKA). Hayunble UcCIeqOBaHHS NpPOBOSATCA Mpexpe Bcero B a) MHCTHTYTe MEXaHHMKH MOJIETa M KOCMHYECKOA
TexHHKHM BpayHuBeiirckoro Texnmyeckoro yumusepcurera (HMPP/TYBC) u b) llenTpe mpHKMagHbIX HayYHBIX
HcenenoBaHuit BaxT6epr-Beprxosena (OTAH). OCHOBHbIE pe3yNbTaThl HayYHBIX HCCIENOBAHHI, MPOBEXEHHBIX
STHMH YYpeXIeHHAMH B 1996 romy, mpeHcTaBIeHb! HHXE COOTBETCTBEHHO B pasfenax | u II; B paspmene II1
CONEPXKHTCA HHGpOPMAIMA O NPYTHX JONONHHTENbHBIX MEPONPHATHAX B OONacTH HAayyHBIX HCCIEJOBaHMH
HHcTHTyTa MM. DpHcTa Maxa Bo Ppaitbypre H HayuHo-HccIeZoBaTeNbCKOTO MHCTHTYTa BarTene B J1ubopHe.

Ipexme 4eM NPUCTYMHTb K ONHCAHMIO HAYYHO-HCCIENOBaTENbCKOR meATesNbHOCTH ['epMmaHuu, cieyer
YIOMSIHYTB O TOM, YTO HeaBHO ['epMaHcKoe KocMHYeckoe areHTcTso (JAPA) nonano 3asBKy 0 IpHeMe B KauecTBe
[OJMHONPABHOTO 4JIEeHa B COCTaB MeXXareHTCKOro KOOPAMHALIMOHHOTO KOMMTETA I10 KOCMHYECKOMY MYCOpY
(MKKM). Ha cosemannu pykopopsuer rpynnsl MKKM B okTabpe 1996 rona 6u110 npeinoXXeHo 0PHUHAIEHO
npuHaTy JAPA B cocrae Komurera Ha crnenyiomeM cosemlansi MKKM nonxoro cocrasa, KOTOpoe LOJXKHO
cocToAThes B MapTe 1997 roma B [JapmiuTanre, [epMaHus, ODHOBpEMEHHO C NpoBelieHHeM BTOpoH EBpomeickoi
KOHdEPEeHIIHE 1o KocMmueckomy Mmycopy B ECOK, omHMM M3 crioHcopoB KoTopoit ssiserca JJAPA.

A. MojelrApoBaHAEe KOCMHAIECKOIO MyCOpa

B HOP/TYBC (MHCTUTYT MEXaHHMKH IIOJIETa ¥ KOCMHYECKOH TEXHHKH BpayHIIBEHICKOro TEXHHYECKOro
YHHBEPCHTETA) NPOIOKUNIACh HayYHO-HCCNENOBATENbCKasA JeATEALHOCTh Mo NpobieMe KOCMHYECKOro Mycopa.

HUOP BHec psAf ycoBepIIEHCTBOBAHHI B MOJENb 3aCOPEHHOCTH KocMu4eckoro frpocrpancrsa MASTER
(EKA)'. Tenepnb ee npukiagHas aHaJMTHYECKas CHCTEMa BKIIOYAET TAKXKE COBPEMEHHYI0 METEOPHYIO MOJeNns’.
IlnaMHpyeTcs npeacTaBHTh oOHOBNeHHBIH BapuHaHT Mopmenn MASTER B pamkax BsTopot Esponefickon
KOH(¢pepeHUHH Mo KocMudeckoMy Mycopy (Hapmiuramr, MapT 1997 ropna).

1. Apamms PHCEa CTOJNKHOBCHHI C KOCMHAYCCKHM MYCOPOM Ha BHICOTE

reoCTAHOHapHOH OPOHTH BHE SKBATOPHANLHOH I[LIOCKOCTH

Bo3MOXHOCTH 106011 MORENH TIPUMEHHTENBHO K TaKHM GOJIBIINM BhICOTaM, Kak obnacte I'CO, aBnsoTCA
OrpaHHUEHHBIMH H3-3a OTCYTCTBHMA NAHHBIX H3MEPEHHH B 3TOH 06JaCTH B OTHOIIEHHH 00BEKTOB pa3MepoM MeHee
1 M, MO3BOJNAIOLINX MOATBEPAHTh NPaBHIBHOCTh PE3YNbTATOB MOIEIMPOBaHMA. TeM He MeHee CPaBHHTEJILHBIN
aHamu3’ LeJeBbIX OPGHT Ha OCHOBE IIPEIIONIOXEHHA B PaMKaxX OLHOM H TOM K& MOJENH HMeeT NPaKTHYECKYIO
LIEHHOCTD ¥ MO3BOJIAET MOJYYHTh BAXKHBIE JaHHbIE JUIS TIaHHPOBaHUA Mocienyiolux sanyckos KA. B nmocneanune
TOMBI IIABHBIE YCHITHS B 06JIaCTH MOHEIHPOBAHUA 06CTaHOBKH B OKOJIO3eMHOM KOCMHYECKOM IPOCTPAHCTBE OBLIH
CKOHUeHTpHpoBaHbl Ha HOO u ob6nacty 'CO B 3KBaTOPHANLHOM ITJIOCKOCTH.

Hacrosmui otser Bocnpoussogutcs 6e3 0GHUHANLHOIO PeNakKTHPOBAHHA.
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B npouwuioM op6HTHI ¢ GOJBIIHM HAaKJIOHEHHEM B 0GJIAcTH I'CO He WMeH NMpakTHYecKoro 3HavyeHus. B
HACTOAlee Xe BpeMs TakKHe HaKJIOHHbIe TreOoCTallHOHapHbie opbutel (HI'CO) wusyyaroTcs B paMKax psga
KOHLIENUMM, KacaloMXCA CHCTEM B3aMMOCBS3aHHBIX CIYTHHKOB. B 4acTHOCTH, OpraHM3auMH, CBA3aHHBIC C
fIoNeTaM# IpaXkJaHCKMX BO3NYIUHBIX CyXoB B EBpone, pacCMaTpPHBAKOT HX B KOHTEKCTE 6ynymen I'smo6anbHOR
HABMTALMOHHOMN CNYTHHKOBOH cucrembl. CryTHHkH HI'CO Ha op6uTax ¢ HaK;TOHEHHEM JI0 75° 6ynyT obecrieunBaTh
HOCTATOMHBI PErHOHANLHBIH OXBAaT Ha HadalbHOM 3Tare ¢GYHKIUOHHPOBAHHA CHCTEMBI, KOTOpasd B KOHEYHOM
cyeTe CTaHET rao6anbHOM.

Bces chepryeckas ob6onodka B paguyce I = 42 164 xm £+ 1 000 kM pasfeneHa Ha KOHTPOJIbHbIC 06BEMEI C

A T =25 KM, CKJIOHeHHeM 2° ¥ mpsMbIM BocxoxueHuem 10°. IIna ompenmeneHHs BETWYHHbI IPOCTPAHCTBEHHOH
[JIOTHOCTH B STHX CEKTOpPaX HCIIONb30BaNach CIOPAaBOYHASA KapTOTeKa OCBEKTOB KOCMHMYECKOro Mycopa
MASTER 1995.0. Ha guarpamme 1 moKa3aHbl pe3yabTaThl B OTHOILIEHHH 06DBEKTOB C AHaMETPOM JO 1 cMmul MM,
cooTBercTBenHo. IlpociexuBaeMble 06bekTsl Ha ['CO ellle MOXHO PAacro3HaTh M0 MaKCHMYMy C HAaKJIOHCHHEM
0° B OTHOIICHHH O6BEKTOB pa3MepoM Gonee 1 cMm. B TO Xe BpeMs 06e KpuBble NOKa3bIBAIOT, YTO MPe0GIanaloT
06BeKTHl Ha OpOGMTaxX CIIYTHHKOB cepuH "Mommmsa”. MeHee KpynHble ¢parMeHTB! SBIAIOTCA B OCHOBHOM
pe3yIbTaTOM pachaia 06BEKTOB Ha STHX XapaKTepH3yeMBIX GONBIIMM 3KCLeHTpHCHTeTOM opbuTax. Ilockomexy
HX NIepBOHAaYaNbHOE HAKJIOHEHHE COCTAaBNseT OKoJNo 63,4°, B clyvae HEKOTOPbIX ¢bparMeHTOB BpalieHHe HX THHHUH
aTICHJ] OCTAeTCH He3HauyMTe bHbIM. IT03TOMy B CeBepHOM NONYIIApHH OTMEYaloTCs, KaK paBUIIo, GoJiee BBICOKHE
BEJIMIHHB] [IPOCTPAHCTBEHHOH IJIOTHOCTH, 2 JIOKAJIbHbIH MHHHMYM - NPH CKJIOHEHHH OKOJIO -63°.

B To Xe BpeMs XapaKTEPHCTHKM CTOJKHOBEHHS ¢ HaGmofaeMbiMM cryTHMKamMH Ha I'CO m HI'CO
CYIIECTBEHHO BapbHDYIOTCA. BcCneNcTBHe HAKJIOHEHHS OPOMTBHI CHEKTP CKOPOCTH COYAapeHHs ITOBBIIAETCH H
HOCTHT2eT 4 M 5 KM/C IO CPaBHEHHIO C YMEDEHHBIMH CKODOCTAMH coynaperust 500 M/c u MeHee Ha Irco
(cM. muarpaMMy 2). YacTHIBI Mycopa MHJUTHMETPOBOrO pa3mepa 0671aflaloT TAKKM XKe NOTEHUHAIOM pa3pyIleHHs
B CITyYae CTOJIKHOBEHHS C KpynmHbIMHM mpeaMeramM# Ha HI'CO, xak M 4acTHUbl CaHTHMETPOBOTO pasmepa B
coBpeMeHHOR o6cra”HoBke Ha I'CO. Pasnuuusa B reOMETPHH CTOJIKHOBEHHsI HAaXOUAT TakXKe OTpaXeHHe B
HampaBIeHHH COYHLApeHHA: YroJ a3suMyTa (H3MepsieMblH Ha TOPH30HTaJbHOHM [UIOCKOCTH IO OTHOIIEHHIO K
HalpaBIeHHIO MoJeTa) cyxkaercs no 30-50° (cM. xuarpammy 3). Boseuimenwue pacnpocTpansercs Ha +20° BOKpYT
cpefiHel H MaKCHMaJbHOH BeTHYHHBI 0°.

OG6BIYHO CYMTAETCS, YTO MpPOLONKHTENLHOCTh CYLECTBOBaHMS 00bekToB B o6mact I'CO mpakTHYeCKH
HeckoHeyHa. HecMOTpS Ha TO, YTO BCNENCTBHE PaBHTANMOHHOro BosmedcTBHsA JlyHnt M CoiHLa, CONHEYHOH
pajHallMH M aCHMMETPHYHOIO TeOolOTEHUHANa IPOHCXOXHT BO3MYILEHHE OPOHTBI, COOTBETCTBYIOIEr0 BEKOBOTO
H3MeHeHHsS OpOMTANBHBIX MapaMeTpPoB He NPOHCXOAUT. B uacTHoCTH, Ha I'CO 3KCUEHTPHCHTET PacTeT MEINJIEHHO
H 6e3 JUCCHIIALMHA SHeprHH. B TO Xe BpeMs JONTOCPOYHOE MOMENHPOBAHKE C UCIIONb30BaHHEM CTPOGOCKOITHOIO
KoMmbioTepHoro koma LOPEX®, yuMThIBalOlIee BCe COOTBETCTBYIOILME BO3MYILIEHHS, MOKa3blBaeT, YTO INPH
HAaKJIOHeHHH cBbime 45° xapaktepuctHkd HICO pesko MeHstorcs. Ha guarpamme 4 mokaszaHa IIPOXOJIXKH-
TENbHOCTh CYIIECTBOBaHHA Ha opbure 3 000 06beKTOB C BbIGOPOYHO OTOGPAaHHBIMH MNEpPBOHAYANBLHBIMH
BEJIMYMHAMH HaKJIOHEHMS, DKCHEHTPHCHTETA, MIPSMOT0 BOCXOXICHHA BOCXOHNAIIEro y3ja ¥ apryMeHTa Mepures.
3HauMTeN HOE YHCIO0 OOBEKTOR € IEPBOHAYANBLHEIM HaKJIOHEHHEM 45°-80° (M COOTBETCTBYIOILIMMH CHMMETPHYHBIMH
BeJHYMHaMH i>90°) npeKpalnaloT CBOE CyllleCTBOBaHHe yxke depe3 30-200 ner.

Jimarpamma 1. CooTHOMEHHE HPOCTPAaHCTBEHHOH IIOTHOCTH H ckyopesds Ha HI'CO
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Jamarpamma 2. CKOpOCTH COYHapeHHsA Ha HI'CO & I'CO
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C TouKH 3peHHus oclabyieHHs BO3NEHCTBHA YacCTHL] Mycopa HCIIOJIb30BaHHe HI'CO umeeT cBOM HENOCTATKH
M TpeuMmyuiecTBa. TaKue OpGHTHI NPEACTABNAIOT MOTEHUHMANBHBIA PHCK Ul HaXOOALIMXCA B OGIacTH rco
O0GBEKTOB, B 4aCTHOCTH BCJEICTBHE TOro, 4YTO OHHM 061amaloT Gojee BBICOKOH OTHOCHTENBHOH CKOPOCTBIO.
IMonoXUTeTbHLIM MOMEHTOM SBJISETCS TO, YTO CKOIMJIEHHS Mycopa B pe3ynbTaTe ¢pparmenrauny Ha HI'CO u I'CO
JOBONBLHO GBICTPO 3aMONHAIOT GONBIIOE MPOCTPAHCTBO. IlapaMeTpbl OPGHTBI MHOTHX M3 TAKHX (pparMeHTOB UMEIOT
6onbLuHi pa3bpoc, 4eM B ciyyae pacnana Ha HOO BCIeNCTBHE MEHBbIIEH CKOPOCTH HCXOIHOro o6bekTa. Jljst TOro
4TO6BI MOJNYYHTHL GoJNiee YeTKOE Mpe[CTaBIEHHE O KPaTKOCPOYHOM YBEJIMYEHHH IMOTOKA KaK (YHKUHH MecTa H
[lapaMeTpOB pacliafa, 6yIeT MpoBeReHO HOMONHHTENbHOE MOIEJIMPOBAHHE IBOMIOLHKH CKOILUIEHHA Mycopa B STOM

PeXKHME BLICOT.

ONTHMANbLHBIM CIIOCO60M  yHaJleHHs CIYTHHKOB II0 3aBepIEHHMH CpPOKa MX IKCIUTyaTallHH SBJseTCS
HCIONb30BaHME eCTECTBEHHBIX BOSMYILEHH. B TO BpeMs Kak B CJIy4ae reoCTallHOHAPHBIX CIYTHHKOB OCTaBIUIEEeCHd
TOIUIMBO, KaK MpaBHJO, HCIONb30Banoch A cxoma ¢ [CO H IOCTHXXEHMA MaKCHMANBHO BBICOKOH OPOHTHL
3axopoHeHHs, cryTHEKY HI'CO IOMXHBI HCIOMb30BaTh TOILTHBO JIIIs H3MEHEHHS [1apaMeTPOB CBOEH OpOHTHI TAKHM
06pa3oM, YTOGb OHM HAXONMJIMCh Ha HOMKHAJIbHOH OpOHMTEe MHHHMAJbHOE OCTalolleecs BpeMs, a Takxke, IO
BO3MOXHOCTH, I CKopefmero Bo3BpamieHus B aTtMocdepy 3emmu. IloTeHUMaNbHBIMH IIapaMeTpaMH,
TPeOYIOIIMMHY BHMMaHMA, ABIAIOTCH KaK HakKJIOHEHHWE, TaK M DKCIEHTPHCHTeT. B To Xe BpeMs Bclencrsue
HEe3HAaYHTENIbHOTO BO3LEHCTBHSA OTPAHHYEHHOM AV Ha HAKJIIOHEHHME ONTHMANBHBIM METONOM BO MHOTHX Cy4asx
6YIEeT pacCUMTaHHOe YBeJIHYeHHe SKCIEHTPHCHTETa. BeposTHOCTE TOro, YTO TONBKO YTO CO3AAHHAS KOHKPETHas
CHCTEMa B3aUMOCBS3aHHBIX CIHYTHHKOB TaKXXe MOXET IPHBOIHTHL K CHHXEHHIO 3HayeHHsS € IKCLUEHTPHUCHTETa,
CBHIETENHCTBYET O HEOGXONMMOCTH ONTHMH3allMH MPOLIECCOB B KaXNOM KOHKPETHOM ciydae. J[lnsa storo
HeOOXOIOMMBI CHCTEMEBI TOYHOTO pacueTa OpPOHT M HaJeXXHble METOHb! YHCIEHHOH ONTHMH3allHH, KOTOPHIMH
pacnionaraer MHCTHTYT ¥ KoTopble OYAYT MCIONb30BAaThCA IJISL pa3spaboTKM CTPaTerdi CBeNeHHS K MHUHHMYMY
pHcKa, cBI3aHHOro ¢ omnepauuaMu Ha HI'CO.

2. 9HAY SBOJIO KOCMHYECEOIo copa

B GONBIIMHCTBE CNy4aeB MOJTOCPOYHOE MOMENHPOBaHHE Cpelbl OPOHTANBHONO Mycopa H Mep IO
ocnabIeHHI0 BO3NEHCTBMA YaCTHI[ Mycopa TpH HHTEPAKTHBHBIX CTONKHOBEHMSX OCYIIECTBISJNIOCH Ha OCHOBE
HCIIONB30BaHMSA YTIPOILEHHBLIX MOJXONOB. TaKue IOIXOIb!, B PaMKaX KOTOPBIX [JIS OINHCAHHA 3aCOPEHHOCTH
HCIIONIB3YETCS ONpeNeIeHHOe YHCIIO NMapaMeTpPOB MacChl H BBICOTDI, [1O3BOMNAIOT IIPOBONUTE BEChMa ONEpaTHBHLIA,
HO B GOJILLIHMHCTBE CIIy4aeB HOCTATOMHBIN aHAIH3 GYIYILIHX CleHapHeB M Mep 110 0CNablIeHHIO BO3EHCTBHA YaCTHI
MYcOpa C TOYKH 3pEHHS II06aNbHBIX TEeHIEHIHH.

B TO XXe BpeMsl HEKOTOpbIe MOCIEINCTBHS M B3aHMOJEHCTBHS, KOTOPble MOFYT HMETh BaXXHOE 3Ha4YeHHE, B
[pPOLIJIOM He MONIABANHCh HCCJICHOBAHHIO BCIENCTBHE OTPAaHHYEHHOM pa3pellaloiieli CrocoGHOCTH MopenH. B
UPP/TYBC pa3paboTaH HOBBIA MNONYIETEPMHHHUCTCKHI MexaHH3M MogemupoBanus (LUCA - posrocpo4Has
nporpamMMa aHaJIM3a CTOJKHOBEHHH), KOTOPLIA NO3BoJseT 6oJlee TIIATENBEHO aHANM3HPOBaTh Oydyliue CLeHapHH.
B aToit nporpaMMe Gonece He HCIIONB3YIOTCA AUCKPETHBIE [TapaMeTPhbl MacChl H BHICOTRI 3aCOPEHHEBIX YYaCTKOB IS
OMHCaHHA Cpefbl KOCMHYECKOr0 MYCOpPa H €€ SBONIOIHH CO BpeMeHeM; BMECTO STOT0 HCIONB3YIOTCA BHIOOPOYHEIE
o6bekTh! (npuMepHo 10 mpormeHTOB oOO6ILIEro KOJNHYECTBa YaCTHLL). PacripocTpaHeHHe 3THX OOTBEKTOB
OCYIIECTBIETCA HHAHBHAYAILHO, 2 pacyeTHasl BEpPOSTHOCTh CTONKHOBEHMH NepecYUTHIBAETCA Yepe3 JUCKPETHERIE
MPOMEXYTKH BpeMeHH. TakoH MeTOf NO3BOJIAET YYMTHIBATh H3MEHEHHS ITapaMeTpPOB 3aCOPEHHOCTH B OymyIleM,
B TO BpeMs KakK TIPEXXHHUN METOJ ONpeAeNseT BEPOATHOCTh OYAYILEr0 CTOJIKHOBEHHS HCKIIOYHTEJIBHO Ha OCHOBE
H3MEHEHHs YHC/Ia OGBEKTOB, a He H3MEHEHHMS HX OPOHTANBHOrO pacrpefmeeHus.

CornacHo nepBO¥ OLIEHKE, pe3yJILTATEI HOBOM NPOrpaMMBI aHaNH3a C BLICOKHM pa3pellieHHeM H JJIMTeJIbHOA
MaiuHHoH 06pa6oTkoi (LUCA) commocTaBHMBI € pe3ynbTaTaMK CYIUECTBYIOIIER MOLENTH C HU3KHM pa3pellieHHEM,
HO OBICTPLIMH aHamuTHYecKMMH Bo3MOXHocTAMH (CHAINEE). IIna comoctaBiieHHMs OBUIM H3YYEHBI
o6bekTsl > 1 cM Ha BeIcoTax HOO < 2 000 kM. Pe3yabTaThl 3TOO CONMOCTAaBAEHHUA CBUIETENLCTBYIOT O TOM, YTO
mozens CHAINEE ofecnieunBaer afieKBaTHbIE pe3ysibTaThl B NpejeNax JHana3oHa ee IIPHUMEHHMOCTH, OJHAKO B
OTHOLUEHHH Dsfia ClieHapHeB pa3pellalolasd CIOCOOHOCTh 3TOM MOJIENIH He OTpaxkaeT Bcex mocaencTsui. Kax
SABCTBYET M3 JHarpaMMbl 5, B cjlydae OTHOCHTENBHO IIPOCTOrO ClieHapus, T.e. MpeNIoaraouero MOHOTOHHOE
yBeJIHYeHHe 3acCOpeHHs KOCMHYECKOro TpOCTpaHcTBa Ha 1,7 mpouenra B cnenyromue 100 jger, pacuyeTHBIE
MIOKa3aTeNH YCPEeIHEHHOro IO BLICOTE KOJNHYECTBA OOBEKTOB > 1 CM Kak (YHKLHH BPEeMEHH aHAJOrMYHBI JUIS
o6enx Mojenen.
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Tem He MeHee 3Ta HOBas nporpaMma MO3BOJIACT 6onee TIATEJIBHO aHANTU3HPOBATH 3BOJIIOLUHIO 3aCOpPpEHHOCTH
CO BpeMeHeM. B OTHOLIEHMH ClieHapHsl, aHAJIOTHYHOTO OMMCAHHOMY BbIIIIE, 32BHCUMOCTb OT BBICOTBI MOXET TENephb
BLIBOAMTBCH TAK, KaK 3TO IOKA3aHO Ha HMarpaMme 6, OTPaKaloOLIEH Ppe3yNbTaThl ABYX OCYIIECTBJIEHHBIX B
Moxre-Kapio npororos nporpammbl LUCA (kpHBast Ha iHarpaMme 5 [10Ka3bIBaeT TEHICHLHIO, BLIBENEHHYIO IIyTeM
YCpeIHEHHS 3HAYMTENbHOTO YHCNAa TAKHX IPOrOHOB [POrPAMMBI). Kax BHHEHO H3 3TOro npHMepa, poOCT
3aCOPEHHOCTH, BbI3BAHHBIA CTOJIKHOBEHHAMH, MOXET IIPOH3BOJILHO BAPLHPOBATLCA, UTO 00BACHAETCA OTHOCHTENILHO
HH3KHMM OXHIAeMbIM YHCJIOM CTOJKHOBEHHH B TeYEHHe CIEAYIOLIMX NECATHIETHA. MOXHO TaKXe 3aMEeTHTb, YTO
B OOJIACTAX ONpefesIeHHbIX BLICOT 6yIeT HMETh MECTO POCT 3aCOPEHHOCTH, HAMHOTO [IpeBLILIAIOIHNIA OGLUHIA POCT
B COOTBETCTBHM C AHarpaMmos 5.

JNmarpamma 5. Cpasrenme nporpamm CHAINEE u LUCA Ha ocHOBE IPEIIONOXCHHSL,
YTO 3aCOPEHHOCTh OKOJI036MHOIO KOCMHYECKOIO NPOCTPAHCTBA Ha BRICOTaX
menee 2 000 kM GyieT MOEOTOHHO YBENHYHBATLCH Ha 1,7 mpomenTa
B cneqyrom@e 100 yeT (UpHEBENEHB! YCPENHEHHRIE KPHBLIE)
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160000 |

140000
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100000

80000

yucno 06beKTOB > 1 CM

60000

JlmarpamMma 6. 9mcio o6sexroB > 1 cm Ha kaxpuie 100 kM BHICOTH KakK (HYHKIAS BPEMCHH
(Moxens, ocEOBaHHas Ha mporoHax mporpaMmil LUCA B Morre-Kapno
[OpH TeX X€ YCJIOBHAX, YTO H Ha JAHarpaMme 5)
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B HacTod11EE BpEMA BEAETCA obecriedynBalOLIMH BLICOKOE pa3pellleHHe aHAJIH3 6)’11)’111")( CUCHApHEB, BKJIIOYas
MepbI IPOTHBOJECHCTBHA. HOJ]’Y‘{CHHBIC pe3yabTaThl NIOMOTYT, BO3MOXHO, TYyYIl€ IIOHATDH AHHAMHKY NNOCIeayIolIero
3aCOpEHHA H BQ)d)CKTHBHOCTH Mep Mo ocnabJieHHI0 BO3OEHCTBHA YaCTHL KOCMHYECKOTO MYycCOopa.

B. PagmoNoxam#oHHREC HaGMONCHHA 32 GparMeHTaMH KOCMHEYECKOrO Mycopa
H METECOPHBIMH TEJIaMH

UccrnenosaHus no BOpocaM KOCMHYECKOr0 Mycopa, IpoBeieHHble HayuHo-HCcCne0BaTeIbCKHM HHCTHTYTOM
GbU3NKK BBICOKHMX wacToT (PBY) llenTpa npHKIagHLIX HayuHbIX Mccienosanui (PI'AH) HanpasieHsl B nepByio
oYepenb Ha M3y4eHHe M pa3paGOTKy PaAMONIOKALHOHHBIX METOJOB H METONOB aHalH3a IJIA OGHapyXeHHs,
KJIaccH¢pHKALMH ¥ HISHTHMUKANKMA HCKYCCTBEHHBIX KOCMHYECKHX O6GBEKTOB, a TAKIKE €CTECTBEHHBIX METEOPHBIX
Ten. PamHMONOKAIlHOHHBIE HaHHBIE MO OTHENbHBIM OOBEKTAM KOCMHYECKOTO Mycopa COGHpAIoTCs ¢ IMOMOIUBIO
paboTaomesl B pexxuMe ciexenus PJIC crexeHHs ¥ TOMYYeHHS H306paXKeHMH. Ha ocHoBe 3THX IaHHBIX
BBISICHSIOTCS (PH3MYECKHe XapaKTEPHCTHKH, TaKHe, KaK pasMmep, popMa, raGapuThl, TPaeKTOpHs, Macca, op6uTa
CPOK CYyILIeCTBOBaHHA Ha opb6uTe. CTeleHb 3aCOPEHHOCTH KOCMHMYECKOr0 MIPOCTPAHCTBA ONPEReNAeTC ¢ MOMOLIBIO
PAnMOJIOKAIIHOHHLIX HaGMONEHHH ero ONpee/IeHHbIX PaficHOB B peXXuMe paboThl ¢ dHKcalHeqn Jyda. O1eHKH
HHTEHCHBHOCTH METEODHEIX MOTOKOB B IIEPHOJ METEODHLIX 6yph NMPOHM3BOMATCA Ha OCHOBE PATHONOKAIHOHHBIX
3aMepoB, IIPH KOTOPHIX aHTEHHa HaNpaBlsieTCs NMepHeHIHKYNSPHO OXHIAeMOMY METEOPHOMY IOTOKY (peXHM
paboThl ¢ dbHKCALUMeHR JIyda ¢ KOMIIeHcaluel BpameHns 3eman). M3MepeHusa NOTOKOB KOCMHYECKOrOo Mycopa H
NIPHOTHXKAIOWMXCA K 3eMle MeTeopHBIX IOTOKOB HMEIOT BaXKHeMlllee 3HayeHHe [JIA BBLIBEDKH MOJened
3aCOPEHHOCTH OKOJIO3€eMHOI0 KOCMHYECKOrO0 IpPOCTPAaHCTBA. B 1996 rogy IOeATEAbHOCTE B OCHOBHOM
¢unancuposanace EKA/ECOK.

PJIC cnexerus ¥ noxydenus uiobpaxenuin (THPA) ®TAH-PBY ncrnonb3yeTcs riaBHbIM o6pazoM st
H3y4YeHHS METONOB M CIoco60B knaccHdukanuy H HiaeHTHbukauun KA u camoneroB. Kpome Toro, mo
onpenenenHol crenenn TUPA wucnonbsyercs HNA NONYYEHHS PaJHONOKAIHOHHBIX NAaHHBIX O ¢parMeHTax
KOCMHYECKOT0 MYCOpa M MeTeOopHbIX Tenax>®’. B OCHOBHOM C 3TOH Lenblo GbUIM pa3paGoTaHel TPH peXHMa
paboTHI: PeXHM CIeXeHUS JUIA M3MepeHHs OTAENbHBIX 06BbEKTOB, HAXOIALIHXCSA Ha HU3KHX OKONO3eMHBIX OPOHTaX
(HOO), reocramuoHapssix op6urax (I'CO) u reoctanioHapHbIx nepexomHbix opburax (I'TIO); BO-BTOpPBIX, PeXXHM
paboTel C ¢HKcaumeRr nyda Ins cb6opa HAHHBIX 06 “OCKONOYHOM” O6GCTaHOBKE B OIpelle/IeHHBIX pafoOHax
KOCMMYECKOTO IIPOCTPAHCTBA; M, B-TPEThHX, PeXXHM paboThl ¢ hHKcalHes Iyya ¢ KOMIEHcalueH BpalieHHs 3eMIu
IS TONy4eHHs HHGOPMAUMM O METEOPHbIX Telax B MepHOombl, KOorma K 3emie NpHOIHKAIOTCH KPYMHbIE
MEeTeOpHbIe MOTOKH.

Cucrema THPA cocTouT u3 y3kononocHon PJIC ciexenus v PJIC nis nonyueHns H306paXkeHHA ¢ BBICOKOH
paspeluaolieir criocobHocThio. PyHKIHOHUpoBaHHe obeux PJIC oGecreumBaercs rmapaboJH4ecKOd aHTEeHHOH
IuaMeTpoM 34 M. Bulnu pa3paboTaHbl METOMBI M aITOPHTMbI IUISt aHATK3a XapaKTEPHCTHK CHTHAJIOB Y3KOIIOJIOCHOH
PJIC, nns 06paboTKH ¢ moMomipio DBM paIHoNOKauMOHHbIX H306pakeHH A, NOJyYeHHBIX Ha ocHOBe JaHHbIX PJIC
C BBICOKOR paspelalomiell CIMocOOHOCTBIO, M IS ONpefeNeHHA (U3HYECKMX XapaKTePHCTHK KOCMHYECKHX
06bEKTOB, HanpHUMep, pa3Mepa, ¢opMbl, rabapUTOB, TPaeKTOPHHM, Macchl, OPOUTHI M CPOKa CYIECTBOBAHMSA Ha
opbure. DTH MeTOmBI H cHOCOGHI TpeOYIOT manbHeiined NOPaGOTKHM M COBEpIISHCTBOBAHHA, C TeM 4YTOOBI HX
MOXHO 6BLIO NPHMEHATHL B OTHONIIEHHMH YAaCTHI[ KOCMHYECKOTO MYycopa CpegHHX pa3MepoB (pasmep 1-50 cM) u
METEOPHBIX Tell.

1. PagmosoxannonHbie HaOIHORCHWA

B 1996 romy Hay4dHO-HCClIeNOBaTeNbCcKHe paboThl 10 BOIPOCaM KOCMHYECKON0 Mycopa INPOBOIHIIHMCH
OI'AH-®BY B pamkax nccneposanusd EKA (kourpakt EKA/ECOK, 2/95 3/98). llens aTOro MccieqoBaHUA COCTOHT
B TOM, UYTOGBI IIOBLICHTE MMeIoIHecs Y cylecTsyollein cucteMbl PI'AH THPA Bo3aMoXHOCTH 06HapyXeHHs. OpHa
U3 OCHOBHBIX Iejell 3aKyioyaeTcs B OOHapyXeHHM ¢parMEeHTOB KOCMHYECKON0 MYycOpa CpPellHHX pa3MepoB
(pasmep 1-50 cM) Ha HOO H ciexeHHH 32 HUM. 3Ta WHbopmauus OyHeT HCNONb30BaThCA IS BBIBEPKH H
COBEPIIEHCTBOBAHHSA HMMEIOIIUXCSA B HAcTOsLUee BpeMs Momelei cpemnl. B pamkax uccneposanums EKA 6nurn
NMpoBeNeHb! BCe HeoOXomuMble paGoThl MO PpacHIMPEHHI0 BO3MOXHOCTEH anmapaTypbl IS YJIYJYLIECHHS
xapakTepucTHK o6HapyxeHus y PJIC cinexenus THPA. HU3MepeHus HeGOMBUIMX pPaTHOJIOKALHOHHBIX
KaJTHOPOBOYHBIX CITYTHMKOB II0Ka3amH, Yto ¢ momomwsio PJIC, pa6Gotaroiuein B nuanasode L, B HacToslee BpeMs
MOXHO HabJIIOJaTh 06BEKThl KOCMHYECKOro Mycopa pa3mepoM 1,7 cM Ha ynaneHuu 800 KM.
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B 1995 rogy 6biM HauaThl PaGOTHI MO HAJTbHEHIIEMY NOBBLILEHHIO BO3MOXHOCTER MO 0OHapYKEHHIO
06BexTOB pasMepoM 1-50 cM B paMKax 3KCIIEPHMEHTOB C HCIIOJNB30BAHHEM 6ucratuueckoit PJIC. Tot dakr, 4To
KPYTIHEHIINA B MHpe YIPaBNsSeMbId paJHOTENEeCKONn (nuameTp aneptypsl 100 M) B bBag-MioHcTepariderne-
Sddencbepre, sKcnnyaTHpyeMbiii MHCTHTYTOM pafHoacCTPOHOMHH MM. MakcaITnanka (MITUP), boxH, pacionoxeH
B HENOCPENCTBEHHOH GIM30CTH OT MoluHo# cHcTeMbl THPA OTrAH-DBY, sBaseTcs YHHKaNbHBIM 115 Espomnbl
(hakTOpPOM; 3TO CO3[aeT MHOrooGemaloniHe BO3MOXKHOCTH JJIsSi COBMECTHBIX HabmoJeHUI MaJbIX OOBEXTOB Ha
GomblUKX BbicoTaX. C YYeTOM STHX COOGpaXKeHHH B paMKaxX BbLIIICYITOMAHYTOrO HCCIENOBAHUA EKA u npu
nomomy JJAPA ®PTAH-OBY npepnoxun agmMurncrpanus MITAP nposectH COBMECTHBIH 24-4aCOBOH DKCIIEPUMEHT
npu paboTe B pexuMe ¢ pHKCcaIuen Tya 1 c60pa PaHOJIOKAIMOHHBIX NAHHBIX 0 KOCMHYECKOM MYCOpe B LEJIAX
soiBepkr Mozeny EKA MASTER. 25 nHos6ps 1996 roga 3TOT SKCIIEPHMEHT “COBEAM-1/96" 6bln ycmeurHo
TpoBeeH H 6bUTH co6paHbl paTHOIOKAMHOHHbIE JaHHble B 06beMe 150 I'BaitT. AHaNH3 HAaHHBIX COMYTCTBYIOLUMX
KATHGPOBOYHBIX BKCIIEPHMEHTOB TOKa3ad, 4To 100-METPOBEIH TeNeCcKOl, IO BCeH BEPOATHOCTH, crnocobeH
06HapYKHBaTL 06BEKTHI pa3MepoM MeHee | CM Ha BBICOTE 800 kM.

Kpymmbnt MeTeopHsiit moTox Jleonunos B HoAGpe 1999 roxa, B cBA3M € KOTOPBIM HACA npenckasbiBaeT
yBenwyenue coHoBoro moroka B 10 000-30 000 pa3, MOXeT co3[aTh OMACHOCTh IJIA GYHKIHOHHPYIOIIHX
coyTHHKOB. 17 HOA6ps 1996 roga ®PTAH-PBY onpo6osai CTpaTernio HabIIONEHUI LIS CHCTEMBL THPA. IlepBsie
aHANH3bl MOKA3aMH OOHApYKEHHe HOHH3MDOBAHHBIX CJIEHOB METEOPHBIX Tejl MOHMXKEHHOHW M IOBBILCHHOH
miotHocTH. Co6paHHbIe JaHHBIE OYIYT HCIIONB30BaHb! JUI 60Nee COBEPIICHHOH MOJrOTOBKH IKCIEPUMEHTOB H
IS OKa3aHHS MTOMOILH B pa3paboTKe aATOPHTMOB OLIEHKH NPHOIHXXAIOLUUXCA HOTOKOB METEOPHBIX Tell.

2. IlporHo3nl B OTHOINCHAA BO3BPAICHHA B am@:ggy KOCMHAYECKHX O0TBEKTOB
IOBHINICHHOIO PpHCKA

Llem 3Toro mpoekTa COCTOMT B TOM, YTOGbI MpH BO3BPAIllEHHH B aTMOchepy KOCMHYECKHX 06 BEKTOB
NOBLIIIEHHOTO pHCcKa o6ecneunth PemepasbHOe MHHHUCTEPCTBO BHYTPEHHHX JeJl HANEXKHBIMH NPOrHO3aMH B
OTHOLUEHHY OKOH BXOXIEHHS 06'bEKTOB B aTMOctepy (BpeMeHHas M Ha3eMHas IPOEKIIMsl TPaeKTOPHH), OLIEHKaMH
IPOCTPAaHCTBEHHOTO IIOJNOXEHHS OOBEKTOB H OLEHKAaMH PHCKAa. B paMKax COIJalleHHH O COTPYHHHYECTBE
®TAH-®BY npemocrasun EKA/ECOK nauusle, nonyyerHsie ¢ nomoinpio PJIC cnexeHHs 3a KOCMHYeCKHMH
06bEKTaMH ITOBBIIIEHHOI'O PHCKA, B LENAX TONTBEPXKICHHS €BPOIICHCKHX MIPOrHO30B OTHOCHTEJILHO BO3BpAllleHHUA
06bekTOB B aTMOcthepy.

C. Jlpyrme Hay9HO-HCCICKOBATCILCKHE HPOEKTH

B TeweHMe mpouTOro roja IpPOZOMXKanach Gombllas 4acTh HCCAEHOBAHMA B 06JAcTH MOIENMPOBaHHSA
CTONKHOBEHHM HAa IHIIEP3BYKOBBIX CKOPOCTAX. ODTH HcclemoBaHuA c¢uHancHpoBasHch kak EKA, tak # Ha
KOMMEpUYECKON OCHOBE.

HuctHTyTOM HM. DpHCTa Maxa (SMH) ¢ noMolbio JIErKHX ra3soBbIX NMyHieK GbLI MPOBEIEH Psif HCIILITAHUA
MaTepHanma M KOHCTPYKIMH 3aIlMTHOTO 3KpaHa eBponedckoro momyas “Komym6” mna MexXIyHapomHOR
kocmudeckot craniuu (MKC). Kpome Toro, mpomoiDKalOTCS HCCNENOBAHHA NOCIENCTBHA CTOJIKHOBEHHS Ha
THIIEP3BYKOBBIX CKOPOCTSX JUIS repMeTH3MpoBaHHBIX KA B Ienax mosaydeHHs 6oljiee TOYHBIX CTATHCTHYECKH
BBIBEDEHHBIX pe3yJbTaTOB. Pe3ynbTaThl SKCIEPHMEHTOB IONTBEpOMIHM O6oJee omacHble ITOCNENCTBHA JJIA
repmetnsauun KA. Ha ocHoBe HMccienoBasuil Gbli CHSNAH BBIBOL O HEOOXOEHMOCTH YKPEIUIEHHS 3KpaHHOH
3aIIHTHI MOALYJIEH KOCMUYECKOH CTAaHLIMH OT CTOJIKHOBEHHH ¢ ¢parMeHTaMH KOCMHYECKOro Mycopa H METEOPHBIMH
TeaMH.

Kpome Toro, DMH npoBoMNI SKCIEpHMEHTbI B LENAX HM3YYCHHS IIOCHENCTBHH CTOJKHOBEHHSA C
¢dbparMenTaMH Mycopa I cHcreMbl Terutosamuthl (CT3) chyckaemsix ammapatoB. O6GBEKTOM HCCIEROBaHHH
CIYXXHITH HeablsaLUOHHble MaTepHalbl (KepaMHKa, apMHPOBAHHas BOJIOKHOM), aGNsSLHOHHbIE MaTePHaIbi, THOKOE
(TT3II) u muorocnoiHoe (MT3II) Tenno3amuTHOE IMOKPBITHE, 8 TAKXKE INAHENH M3 IJIaCTHKa, apMHPOBAaHHOIO
yraepoiHbIM BonokHoM (ITAYB), u ciouctele naHemu ¢ 3anomHureneM. Ilanemu IIAYB u cnoucrThie maHenH ¢
3aNONHKTENEM 06J1afaloT JAyYlied KOHeyHOoH GannmucTuyecKon 3¢hdheKTHBHOCTBIO, YeM IaHeNHd M3 aTIOMHHHA.
O6onouxy u3 MT3II nepea MUILLIEHSIMH M3 aJIOMHHHS NOKa3aiH CBOIO BBICOKYIO 3¢h¢heKTHBHOCTb B pe3yJibTaTe
¢dparMeHTaUMH INIPH MHOXECTBEHHBIX CTOJNKHOBEHMSAX.  YNApPOCTOMKOCTh MAaTEpHAaNoB "yriaepom-yriepon’
COTIOCTaBMMa ¢ AJIOMMHHEM, B TO X€ BpeMs IS TAaKMX MAaTepHAJIOB XapakTepHa OIpefesieHHas XPYTKOCTb
(3dbdexT ckanpIBaHuA).
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Lenn pa3paGOTKM METONOB CO3NAHMA KyMYJIATHBHBIX 3apslOB I/ 3aMyCKa THNEP3BYKOBBIX CHApAMNOB B
HayuHo-HcCIe0BaTeIbCKOM HMHCTHTYTe UM. barTesne ObUTH LOCTHTHYTHI M 6bIIH NONYYEeHbl BOCIIPOH3BOOHUMbIE
pe3yJbTaThl JIS HOPMAJIbHBIX H KOCBIX YIapoB Ha CKOPOCTAX 6onee 11 KM/c cHapsiaMHu Maccol oKosio | rpamMma.

Bbuta 3aBepllieHa OLIEHKAa DKCIEPHUMEHTOB MO M3Y4EHHIO CTONKHOBEHHWH Ha MIEP3BYKOBBIX CKOPOCTAX,
NpoBefieHHbIX B KoHIe 1995 roma Ha 6aze TDW (Gesellschaft fiir verteidigungstechnische Wirksysteme mbH) npu
MOMOIIM TaK Ha3bIBaeMOro MeToaa IMoJIOCTHOI'o 3apsapna. BbIBOII HcciaenoBaHuA CTOJIKHOBEHHH CO CBCPX6I>ICTPX>IMH
CTPYSIMH CO CKOPOCTBIO MepefHeld YacTH MOpsAOKa 25 KM/C COCTOMT B TOM, YTO JOCTOBEPHO ONpENENMTL Maccy
IBMXKyLUErocs o06beKTa H BBIBECTH YpPaBHEHHE, XapaKTepH3ylolllee COCTOAHHE nepefHEed 4YacTH CTPYH, He
NPENCTABIIAETCS BOIMOXHBIM, ¥ TAKHM 06pa3oM, OMyYeHHble XapaKTEPHCTHKH CTOJIKHOBEHHA GYIYT, HECOMHEHHO,
CYHIECTBEHHO OTIIMMAaThCA OT LPYTHX METONOB MOIETMPOBAHHS CTOJKHOBEHHH ¢ ¢parMeHTamMu Mycopa. [lns
Pa3BUTHS [IPUMEHEHUs 3TOT0 MeTOoMa MOTPeGYIOTCs AaNbHeHIle HCCIeNOBaHHA.
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