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KocMmuyeckasi nblib — TaiiHbI 0C000# CYOCTAHIMHA

ITo macce TBEPABIC YaCTUYKHU IbIIIA COCTABJIAIOT
HUYTOXHO MaJylo 9acTh BceneHHOM, 0JHaKO
UMEHHO OJ1aro aps MeK3BE3THOU MBLTH
BO3HHUKIIM U IPOJOJDKAIOT IMMOABJIATHCA 3BC3/bI,
TUTAHETHI U JIFOH, U3y9aroIIue KOCMOC U TIPOCTO
JOOYIOIITUECS 3BE3/IaMH.

UYto ke 3TO 3a CyOCTaHITHS - KOCMHUYECKas TbLIh?

BBenenue

[Tp11p10 B aCTPOHOMHUHM HA3BIBAIOT HEOOJIBIIIKE, PA3MEPOM B IO MUKPOHA, TBEP/IbIE
YaCTUIIbI, JIETAOIIME B KOCMUYECKOM MTPOCTpaHCTBE. HacTO KOCMUYECKYIO MbUIb YCIOBHO JEIAT HA
MEXIUIAHETHYIO U MEX3BE3AHYIO, XOTS, OYEBUIHO, U MEXK3BE3/IHOM BXO/ B MEXKIIJIAHETHOE
MPOCTPAHCTBO He 3amnpelieH. [Ipocto HailTh ee Tam, cpeau «MECTHOW MbUIH, HEJIETKO,
BEpPOSTHOCTH HEBBICOKA, Ja U CBOMCTBA ee BOMM3M COJIHIIA MOTYT CYIIECTBEHHO H3MEHUTHCS. BoT
€CJIM OTJIETETh MO IajbIle, K TpanuiiaM COJIHEYHOW CUCTEMBI, TaM BEPOSITHOCTh MIOMMATh
HAaCTOSIIIYI0 MEX3BE3THYIO MBLJIb BEChMa BeIMKa. MeanbHblid BapuaHT — BOOOIIIE BBIMTH 3a
npeaesbl COTHEYHON CHCTEMBI.

[Tp11eBast MaTepus — OJIMH U3 BaKHBIX KOMIIOHEHTOB KOCMHUYECKOTO MpocTpancTBa. OHa
3aM0JIHAET MEK3BE3IHOE, MEKIUIAHETHOE M OKOJIO3EMHOE MPOCTPAHCTBO, IPOHU3BIBAET BEPXHHUE
CJIOM 3€MHOM aTMOC(epbI U BbINIAJAET HA TOBEPXHOCTh 3€MJIM B BU/I€ TaK HA3bIBAEMOW METEOPHOM
IBLIH, SBJISISICH OJHOM M3 (POPM MAaTEPHAIBHOTO (BEIIECTBEHHOIO M SHEPIeTUYECKOr0) OOMeHa B
cucteme «Kocmoc — 3emmsi». [Ipu 3TOM OHa OKa3bIBaeT BIMSHUE HA IEJIBIN Psifl MPOIIECCOB,
MIPOUCXOJSIINX Ha 3eMIIe.

[Tb11h MEXIUTAHETHAS B CPABHUTEIHHOM OJTM30CTH OT 3€MJIM — MaTepHsi JOBOJBHO
M3y4deHHas1. 3anoJIHAIOMas Bce mpocTpancTBO COTHEUHON CUCTEMBI M CKOHIICHTPUPOBAHHAS B
IIJIOCKOCTH €€ 9KBATOPa, OHA POIMIACH TI0 OOJIBIIIEH YacTH B Pe3yJIbTaTe CIIy4alHbIX CTOJIKHOBEHHNA
aCTEpOUJIOB U pa3pylieHuss KoMeT, mpuoim3uBmuxcs Kk Comuiry. O6pa3zoBaHue MBUTH MPOUCXOTUT
HETIPEPHIBHO, U TAKXKE HEMTPEPHIBHO UJET MPOIECC BBINMAACHUS MBUITMHOK Ha COJHIIE TTO/T
JEHCTBUEM PaUallMOHHOTO TOPMOKEHHS. B pe3ynbrare 00pa3yercs MOCTOSHHO OOHOBIISOIIASICS
MbLJIEBAs Cpeja, 3aMoJHAIAs] MEXKIUIAHETHOE MTPOCTPAHCTBO U HAXOIAIIASCS B COCTOSHUU
JTUHAMUYECKOT0 paBHOBeCHs. [NIOTHOCTH €€ XOTS U BBIIIE YEM B MEK3BE3JHOM ITPOCTPAHCTBE, HO
Bee ke ouenpb Mana: 102°-102 r/em®. Tem He MEHEE, OHA 3aMETHO PACCEUBAET COJIHEUHBIN CBET.
CocraB MbLIH, 110 CYyTH, HE OTJIMYAETCA OT COCTaBa MaIal0IIUX Ha 3eMIIF0 METEOPUTOB: UCCIIEIOBATh
€ro OYeHb HHTEPECHO, U OTKPBITUN B 3TOW 00JIaCTH MPEJACTOUT CIIeNaTh €IIe HeMaJlo. 3aTo
Os1laroapsi UMEHHO STOM MBLJIM B XOPOIITYIO TTOTO/Ty Ha 3aImajie cpa3y Mocie 3aKaTa Uik Ha BOCTOKE
mepe BOCXOJ0M COJTHIIA MOKHO JTFOOOBAThCS OJIETHBIM KOHYCOM CBETa HaJl TOPU30HTOM. DTO TaK
Ha3bIBAEMBIN 30JUaKATIbHBIA — COJIHEYHBIN CBET, PACCESIHHBIA MEJIKUMH KOCMUYECKUMU
nbuTHHKaM#. BOmm3u 3emity, a Takxke BOIM3U APYruxX OOJIBIINX TUTAHET KOHIICHTPAIHS BTN 1101
NEHCTBUEM MX MPUTSHKEHUS yBEIMUUBAETCsI. YacTUIIbI MEXIUTAHETHON TTBUTA IBUXKYTCSI BOKPYT
CoutHIta 1Mo COKpAIIArIIUMCs (BCICACTBHE PaIHAlIMOHHOTO TOPMOKEHHS) SIUTHIITHICCKAM
opOutaM. CKOPOCTh UX JBWKECHHS COCTABIISIET HECKOJIBKO JIECATKOB KMJIOMETPOB B CeKyHy. [Ipu
CTOJIKHOBEHHUH C TBEPABIMU TEJIAMH, B TOM YHCJIE C KOCMUYECKUMU aIllapaTaMu, OHU BBI3BIBAIOT
3aMETHYIO 3PO3HUI0 TOBEPXHOCTH.

CrankuBasich ¢ 3emiieli u cropas B ee atMochepe Ha BeicoTe oko0yi0 100 KM, KOCMUYECKHE
YaCTHUI[Bl BBI3BIBAIOT XOPOIIO M3BECTHOE SBJICHHE METCOPOB (MM «IMafaroliux 3Be3a»). Ha stom
OCHOBAHWM OHU TOJYYUJIA HA3BAHHE METEOPHBIX YACTHI, U BECh KOMIUIEKC MEXKIUIAHETHOW MbUIN
4acTO Ha3bIBAIOT METEOPHOM MaTEpUEH WIIM METECOPHOU MbUIbIO. BOTBIIMHCTBO METEOPHBIX YACTHI]
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MIPEJICTaBIISIIOT COOOM pBIXJIBIE Tela KOMETHOro mnpoucxoxaeHus. Cpend HUX BBLAEISIOT JIBE
IPYIIIBI YACTHIL TOPHUCTBIE YACTUIIBI ITOTHOCTBIO OT 0,1 110 1 r/eM® 1 Tak HA3BIBaGMbIE IBIICBBIC
KOMOYKH WIH IyIIHCTHIC XJIOIbS, HATIOMHUHAIOIHE CHEKHHKH ¢ IuIoTHOCTBIO MeHee 0,1 r/em’,
Kpome Toro, pexxe BcTpedaroTcsi Oosiee IUIOTHBIE YACTHUIbl ACTEPOUJAIBHOTO THUIA IIOTHOCTHIO
6onee 1 r/cm®. Ha GombIiuX BHICOTAX MPeoONAIaloT PHIXIIbIE METEOPHI, Ha BHICOTE HIDKe 70 KM —
ACTEpOM/IATBHBIC YACTHIBI CO CPEIHEH MIOTHOCTEIO 3,5 rlem”.

B pesynbraTe 1po0ieHHs peIXJIbIX METEOPHBIX TEJI KOMETHOTO ITPOUCX0XKIEHUS Ha BHICOTAX
100400 kM OT MOBEPXHOCTH 3eMIH 00pa3yeTcst JOCTATOYHO IJIOTHAS MBUIEBasi 000JI0YKa,
KOHLIEHTpALUs MbLUIM B KOTOPOH B JECATKH THICSAY Pa3 BbIIIE, YEM B MEXKIUIAHETHOM ITPOCTPAHCTBE.

Haubonee kpynHbie u Hanbosiee MEIKUE METEOPHbIE TeJla aCTEPOUIAIbHOIO TUIIA
JOCTUTAOT MOBepXHOCTH 3eMitn. [lepBbie (METECOPUTBI) JOCTUTAIOT MIOBEPXHOCTH B CHITY TOTO, YTO
OHH HE YCIIEBAIOT MTOJIHOCTHIO PA3PYLIUTHCS U CTOPETh MIPH IM0JIETE CKBO3b aTMOC(epy; BTOPbIE — B
CHJIY TOTO, YTO UX B3aUMO iciicTBUE ¢ aTMOCc(hepoid, Oaroaapst HHYTOXHOM Macce (IpU JI0CTaTOUuHO
OOJIBIIION TUIOTHOCTH), TPOUCXOAUT O€3 3aMETHOTO Pa3pyIICHUS.

Kyna nunrepecnee npuib Mex3Be3iHast. OTIIMYUTENbHAS €€ 0COOEHHOCTh — HaJINune
TBEPAOro A1pa U 000JI0UKH. SIpO cOCTOUT, MO-BUAUMOMY, B OCHOBHOM U3 YIJIepoJia, KpEMHHUS U
MeTaJJIoB. A 000J104Ka — MPEUMYLIECTBEHHO U3 HAMEP3LIUX Ha IIOBEPXHOCTH S/1pa Ira3000pa3HbIX
3JIEMEHTOB, 3aKPUCTAJUIM30BABIINXCS B YCIOBUIX «TIIYOOKOM 3aMOPO3KU» MEXK3BE3AHOTO
MPOCTPAHCTBA, a 3TO 0K0JI0 10 KeTbBUHOB, BOJIOPO/Ia U KUCIOPOAa. BrIBatoT B Hell mpumecH
MOJIEKYJI U MOCJIOKHEE: 3TO aMMHUAK, METaH U J1a)ke MHOTOATOMHBIE OPraHU4eCKHE MOJIEKYIIbI,
KOTOpbIE HAJUMNAIOT HA MBUIMHKY UM 00pa3yloTcs Ha €€ OBEPXHOCTH BO BpeMs ckuTaHuil. Yacthb
ATHX BELIECTB, pa3yMeeTCs, YIETAeT C €€ OBEPXHOCTH, HAIIPUMeEp, O] AeHCTBUEM
yIbTpaduosieTa, HO IPOLECC 3TOT 0OPATUMbIN — OJIHU YJIETAIOT, JPYTUe HaMep3aroT WK
CUHTE3UPYIOTCSI.

Ceituac B mpoCTpaHCTBE MEXK/y 3B€3aMH UM BOJIU3U HUX YK€ HalCHbI, HE
XUMHUYECKUMH, a GPU3NYECKUMHU, TO €CTh CIIEKTPOCKONIMYECKUMHU, METOJAMHU: BOJA, OKCH/IbI
yriaepoja, a3oTa, Cepbl U KPEMHUS, XJIOPUCTHIN BOJOPO/I, aMMUAK, alleTUIIEH, OpPraHu4eCKHe
KHUCJIOTBI, TAKME KaK MypaBbUHAs U YKCYCHasl, 3TUJIOBBIN U METUJIOBBIN CIIUPTHI, O€H30J1, HAPTATUH.
Hanuin nasxe aMUHOKHUCIIOTY — TIIUIUH!

WuTepecHo O6bu10 ObI MONMaTh M U3YYUTh MEK3BE3AHYIO bLIb, IPOHUKAIOLIYIO B
ComneuHyro cucteMy U nagaronryro Ha 3emutro. [IpoGiema o ee «oTiIoBy» HeJerka, moToMy Kak
COXPAaHUTH CBOIO JIEJIIHYIO «dI1y0y» B COJIHEUHBIX JIy4ax, TeM OoJiee B aTMochepe 3emiu, Majio
KaKoM MeX3Be3JHOM NbUIMHKE yaaeTcsa. KpynHble CIMIIKOM CUIIBHO HarpeBalOTCsl — UX
KOCMHUYECKasi CKOPOCTh HE MOKET OBICTPO MOracUThCS, U MBUIMHKHU «00ropatoT». Meinkue, npasja,
IUTAHUPYIOT B aTMoc(epe rojlaMu, COXpaHss 4acTb 000JI0YKH, HO TYT YK BO3HUKAET Ipodiema
HaWTH UX U UIEHTU(ULIPOBATS.

EcTb emie o1Ha geranb, KacaeTcs OHa TOM MbUIH, SApa KOTOPOU COCTOSAT U3 YIIepoia.
VYrinepo, CHHTE3UpOBaHHbBIN B SApax 3BE3/1 U YXOISAIINUNA B KOCMOC, HallpUMep, U3 aTMoc(epbl
craperoiux (Truia KpacHbIX TUTAHTOB) 3BE3]1, BhIJIETAs B ME)K3BE3JHOE TPOCTPAHCTBO,

OXJIAKJAeTCs U KOHJEHCUPYETCS — MPUMEPHO TakK ke, KaK MOocIe )KapKoTo JIHs coOupaercs B
HU3HMHAX TYMaH U3 OCTBIBIIMX IapoB BOJbI. B 3aBUCMMOCTH OT yCIOBUI KpUCTAUIU3ALMA MOTYT
MOJIYYUTHCS CIIOUCTBIE CTPYKTYPHI rpaduTa, KpUCTAJUIBI aIMa3a U JaKe MOJIble IIAapUKH U3 aTOMOB
yriaepoja. A B HUX, BOBMOKHO, KaK B cei(e Wi KOHTeHHepe, XPaHITCsl YaCTUUKH aTMOC(heEpPbI
3Be3/Ibl OU€Hb ApeBHEN. HailTu Takue MbUTMHKY ObLII0 ObI OTPOMHOM yauei.

F)Ie BOAUTCH KOCMHUYIECKaA NbLIb?

[TonaTHE KOCMHYECKOTO BaKyyMa KakK 4Yero-To COBEPIIEHHO MyCTOTO JIABHO OCTAJIOCH JIHIIIb
nosTudeckoit metadopoit. Ha camom gene Bce mpoctpancTtBo Beenennoit, u Mmexay 3Be31amu, 1
MCXKAY aJIJaKTUKaMH, 3aI10JIHCHO BCIICCTBOM, ITIOTOKAMHU 3JICMCHTAPHBIX YaCTUIL, U3JTYYCHHUEM U
IMOJIAMHU — MArduMTHBIM, DJICKTPUYCCKHUM U I'PaBUTAlIlUOHHBIM. BCC, 4YTO MOKHO, YCJIOBHO IroBopA,
MOTpOraTh, — 3TO Ta3, MbUIb U TJIa3Ma, BKJIaJ KOTOPBIX B 00IyI0 Maccy BceneHnHoi, mo pa3HeIM
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OIICHKaM, COCTaBJISIET Bcero okoJio 1—2% mpu cpeaneid miotHocT okoyio 10-24 r/em®. Tasa B
npocTpaHcTBe Ooibiie Beero, moutu 99%. B ocHoBHOM 310 Bojopox (o 77,4%) u renwuii (21%), Ha
JIOJIF0 OCTAJIbHBIX IMPUXOIUTCS MEHbIIE ABYX IMPOLIEHTOB MacChl. A €Ile eCTh MbUIb — II0 Macce ee
[IOYTHU B CTO pa3 MEHbIIIE, YEM Ta3a.

XOTs MHOT/1a IyCTOTa B MEXK3BE3JTHOM U MEXTAIaKTUYECKOM MPOCTPAHCTBAX MTOYTH
ujeanpHas: opoil Ha OJIUH aToOM BelecTBa TaM npuxoautcs 1 m npocrpanctBa! Takoro Bakyyma
HET HU B 3€MHbIX JJabopaTtopusix, HU B npeaenax CoJTHEUHON CUCTEMBI.

Pacnipenienena sta marepusi B MeXX3B€3/IHOM IIPOCTPAHCTBE BECbMa HEPABHOMEPHO.
Bbonbias yacth MEX3BE3HOTO Ta3a U MbUIM 00pa3yeT ra30MbUIeBON CII0M BOIU3H IIIIOCKOCTH
cummeTpuu aucka ["amaktuku. Ero TonnmHa B Hamiei ["aiakTuke — HECKOJBKO COTEH CBETOBBIX
net. BoJbiie Bcero ra3a v MmbUIM B €€ CIIUPAJTIbHBIX BETBAX (pyKaBax) U sApPe COCPEAOTOUYCHO B
OCHOBHOM B THTaHTCKHX MOJICKYJISIpHBIX 00sakax pasmepamu ot 5 1o 50 mapcek (16—160
CBETOBBIX JICT) M MacCO¥ B ICCSTKU ThICSY ¥ Aaxxe MIULUIHOHBI Macc Cosniia. Ho v BHYTpH 3THX
00J1aKOB BEIIECTBO PaCIpeAesIeHO TOKE HEOJHOPOIHO. B ocHOBHOM 00BheMe o0maka, Tak
Ha3bIBa€MOi1 11y0e, MPEeuMYIIECTBEHHO U3 MOJIEKYJISIPHOTO BOJIOPO/A, IFIOTHOCTh YaCcTHI]
cocrasisier okoso 100 mryk B 1 cm®. B yIIoTHEHHSIX 5ke BHYTPH 00l1aka OHA JOCTHTAeT JECSTKOB
ThICSY yacTHIl B 1 cM, a B spax 9THX YIUIOTHEHHI — BOOGIIE MAIUTHOHOB YacThil B 1 cm. Bot
ATON-TO HEPABHOMEPHOCTHU B PACIIPE/IEICHUH BelllecTBa BO BcesieHHO 00s13aHbI CyIIECTBOBAHUEM
3BE3/Ibl, IUIAHETHI U B KOHEYHOM UTOI€ Mbl caMH. [I0TOMYy YTO IMEHHO B MOJIEKYIISIPHBIX 00J1aKax,
IUIOTHBIX ¥ CPAaBHUTENIBHO XOJIOJAHBIX, U 3aPOKIAIOTCS 3BE3/IbI.

UYewm BblLIE IJIOTHOCTH 00JIaka, TEM pasHOoOpa3Hee OHO 1o cocTaBy. [Ipu aTom ecthb
COOTBETCTBUE MKy IJIOTHOCTBIO U TEMIIEPATypoil 001aka (M1 OTACIBHBIX €r0 YacTei) U TeMH
BEIIECTBAMU, MOJIEKYJIbl KOTOPBIX TaM BCTpedaroTcsi. C 0JJHON CTOPOHBI, 3TO YIOOHO Ui U3YyYEHUs
o0aKkoB: HaOIOast 32 OTJACJIBHBIMU UX KOMIIOHEHTaMH B Pa3HbIX CHEKTPaJIbHBIX JUANa30HAX 110
XapakTepHbIM JUHUSIM criekTpa, Hanpumep CO, OH miu NH3, MOXKHO <«3ariasiHyTb» B TY WK HHYIO
€ro 4acThb. A ¢ Jpyroil — JaHHbIe 0 cocTaBe o01aKa MO3BOJISIOT MHOTO€ y3HaTh O Ipoleccax, B
HEM IPOUCXOSIINX.

[IbieBass Marepusi OKa3blBaeT CYIIECTBEHHOE BIIMSHHME Ha IPOLIECCHI, MPOUCXOJSIINE B
KocmMmoce. ITlpexne Bcero, Mex3Be3/iHasi MbLUIb MOIJIOMIAET CBET, U3-3a ATOrO yJaJeHHbIE 0OBEKTHI,
pacHoJioKEeHHbIE BOJM3M IUIOCKOCTH TajakTUKU (r/Ie KOHICHTpAIMs MbUIM HauOOJIbINas), B
onthyeckoil obnmactu He BUAHBI. Hampumep, ueHtp Hamel [amaktuku HaOmronaeTcss TOJIBKO B
uH(ppakpacHoi 00JacTH, paAuorana3oHe U peHTreHe. A pyrue rajJjakTUKU MOTyT HaOJi01aThCs B
ONTUYECKOM JIMANla30HE, €CJIU OHU PACIIONIOKEHbI BAAJIN OT FaJIAKTUYECKOM IJIOCKOCTH, Ha BBICOKUX
rajJlakTUyeckux Imupotax. [lornomenue cBera MpUIbI0 NPUBOJUT K MCKAKEHHIO PACCTOSHUM 10
3Be3[,, ONpeneseMbIX (OTOMETPUUECKUM CHOCOOOM. YYeT MOTJIOLIEHUS! COCTAaBISIET OJHY U3
BOKHEHIINX 3aJa4 HaOmogaTrenbHOM acTpoHoMuH. [Ipu B3aMMOJEHCTBUM C MBUIBIO H3MEHSETCS
CHEKTPAJIBHBIN COCTaB U MOJISIpU3ALINS CBETA.

B Mex3Be34HOM IIPOCTPAHCTBE, CYAs 110 CIIEKTpaM, €CTh U TaKHe BEIECTBA, CYILECTBOBAHUE
KOTOPBIX B 3€MHBIX YCJIOBHSX IIPOCTO HEBO3MOXKHO. JTO MOHBI U pajuKanbl. X xumMuueckas
aKTUBHOCTb HACTOJIKO BBICOKA, YTO Ha 3eMJie OHM HEMEUICHHO BCTYIAIOT B Peakiu. A B
Pa3peKeHHOM XO0JIOAHOM IPOCTPAHCTBE KOCMOCA OHM JKUBYT JIOJITO U BIOJIHE CBOOO/IHO.

["a3 B MeX3B€3/IHOM MPOCTPAHCTBE OBIBAET HE TOJBKO aTOMapHbIM. TaM, TJie HoXoJoIHee,
He Oosiee 50 KeTHLBUHOB, aTOMaM yJaeTCs yIAepKaThbCsi BMECTe, 00paszys MoyieKyiel. OHAKo
00JbIIast Macca MEX3BE3/IHOTO ra3a HaXOJAUTCS BCE e B aTOMAapHOM COCTOSIHMH. B 0OCHOBHOM 3TO
BOJIOPOJI, €r0 HelTpasibHas (hopMa OblTa 0OHApYXKEeHa CpaBHUTEIHHO HeaaBHO — B 1951 roxy. Kak
M3BECTHO, OH M3JTy4aeT paaruoBoJiHbI [MHON 21 cM (dactora 1 420 MI'1), 10 MHTCHCUBHOCTH
KOTOPBIX U YCTAaHOBHIIM, CKOJIbKO ke ero B ['anaktuke. B obm1akax aTomapHOT0 BOJIOpO/Ia €ro
KOHIIGHTPALHS TOCTUTaeT HECKOJIBKIX aTOMOB B 1 cM>, HO MEXLy 06JIaKaMH OHA Ha TOPSIKA
MEHbIIIE.

BOnu3u ropsiunx 3B€3/1 ra3 CyllecTBYeT B BUAE HOHOB. MolllHOE yIbTpaHroeTOBOE
U3JIy4YeHUE HarpeBaeT U MOHU3UPYET ra3, U OH HAaUMHAEeT CBETUThCs. VIMEHHO mo3TomMy 00acTu ¢



BBICOKOM KOHIIEHTpAIUEel ropsiaero rasa, ¢ remmneparypoit okoso 10 000 K BeIrmsiisaT kak
ceTsmuecst 0omaka. X-To 1 Ha3bIBAIOT CBETIIBIMH ra30BBIMH TYMaHHOCTSIMH.

U B mr000# TYMaHHOCTH, B OOJIBIIEM WIIM MEHBIIIEM KOJIMYECTBE, €CTh MEK3BE3/IHAS TTHLIb.
HecMoTpst Ha TO 9TO YCIIOBHO TYMaHHOCTH JICJIAT HA MBUIEBBIC U Ta30BbIE, MTBLIb €CTh U B TEX, H B
apyrux. 1 B mobom ciiydae UMEHHO TBUTb, IOBUAMMOMY, IIOMOTAeT 3B€3/1aM 00pa30BBIBATHCS B
HEeJIpax TYMaHHOCTEM.

TymaHHbIe 00bEKTbI

Cpenu Bcex KOCMHUECKUX 0OBbEKTOB TYMAHHOCTH, MOXKET ObITh, CaMble KpacuBbIe. TeMHbIE
TYMaHHOCTHU B BUJMMOM JHara30He BhIMJISAST IPOCTO KaK YEpHBIE KIISKChI HA HEOe — JIyyllie
Bcero ux HaOmoaate Ha ¢pone Miueunoro Ilytu. 3aTo B Apyrux auana3zoHax 3JIEKTPOMarHUTHBIX
BOJIH, HaIpuMep MHPPAKpaCHOM, OHU BUIHBI 0YEHb XOPOILIO — U KAPTUHKU MOJIYYArOTCsl OUYeHb
HEOOBIYHBIMHU.

TyMaHHOCTSIMH Ha3bIBalOT 000COOIEHHBIE B IPOCTPAHCTBE, CBA3aHHbIE CUIIAMU IPaBUTALIUU
WM BHEIIHUM JABJIEHUEM CKOIUICHUS ra3a v neuid. Mx Macca Moxet 0bITh oT 0,1 o 10 000 macc
Counnira, a pasmep — ot 1 no 10 mapcek.

CHayasia TYMaHHOCTH aCTPOHOMOB pazapaxanu. Brots 1o cepenunbl XIX Beka
oOHapyKeHHbIE TYMAaHHOCTH PacCMaTPUBAIM KaK JI0CAAHYI0 IOMEXY, MEIIaBIIyI0 HAOII01aTh
3BE€3/Ibl M UCKaTh HOBBIE KOMeTh. B 1714 rony anrnuyanun DaMoH ["amieid, UMsi KOTOPOTO HOCUT
3HAMEHUTAasA KOMETa, JJa)Ke COCTABUJI «YEPHBIN CIMCOK» U3 ILIECTH TYMaHHOCTEH, 1a0bl TE HE
BBOJIMJIN B 3a011yK/IEHUE <JIOBIIOB KOMET», a (hpaniy3 Lllapns Mecche paciiupui 3TOT CIIUCOK A0
103 o6bekToB. K cyacThio, TYMAaHHOCTSMH 3aUHTEPECOBAIHCH BITFOOICHHBIN B aCTPOHOMHMIO
MY3BIKaHT ¢3p Bunbsam ['epiens, ero cectpa u cbia. HaGmrogast He60 ¢ TOMOIIBIO TTOCTPOSHHBIX
CBOMMM pyKaMH TEJIECKOIIOB, OHH OCTaBWJIU MOCJe ce0sl KaTajaor TYMaHHOCTEH U 3BE3/IHBIX
CKOIUICHUH, HacUUThIBaroInii ceeaennsa o 5 079 kocmuueckux o0bekTax!

['eprienu npakTHYECKU HCYEPIIATd BOBMOKHOCTH ONTUYECKUX TEJIECKONOB TeX JieT. OnHako
n3zobperenue gpororpaduu u 00JIbLIOE BpeMs SIKCIIOHUPOBAHMSI TO3BOJIMIIM HANTH U COBCEM c1ab0
cBeTsmecs 00beKThl. UyTh 103Ke CIIEKTPaJIbHbIE METObl aHAJIN3A, HAOIIOJCHUS B PA3IMYHBIX
JMana3oHax 3JeKTPOMArHUTHBIX BOJIH MPEAOCTAaBUIIA BO3MOXKHOCTD B JaJIbHEHIIIEM HE TOJIBKO
0oOHapyXMBaThb MHOI'O HOBBIX TYMaHHOCTEH, HO U ONPEAEIATh UX CTPYKTYPY U CBOMCTBA.

Me:x3Be3/1Has TYMaHHOCTb BBITJIIUT CBETJION B JIBYX CiIydasiX: JMO0O OHa HACTOJIBKO
ropsiyasi, YTo €€ ra3 caM CBETHUTCS, TAKHME TYMaHHOCTH Ha3bIBalOT SMUCCUOHHBIMU; JINOO cama
TYMaHHOCTb XOJIOJ[HAsI, HO €€ MbLIb PACCEUBAET CBET HaXOAIIEeHCs TOOIM30CTH IPKOH 3BE3/bl —
9TO OTpaXkaTelbHas TYMaHHOCTb.

TemMHbIe TYMaHHOCTH — 3TO TO>KE MEX3BE3/IHbIE CKOIIEHUS Tra3a u neliu. Ho B oTiauune ot
CBETJIBIX [A30BBIX TYMAHHOCTEW, BUIAHBIX TOPOM Ja)Ke€ B CHJIbHBIM OMHOKIIb UJIU TEJIECKOTI, KakK,
Hanpumep, TyMaHHOCTh OpHOHA, TEMHbIE TYMAHHOCTHU CBET HE UCITYCKAaIOT, a norjiomaiT. Korga
CBET 3B€3/1bl MPOXOJANUT CKBO3b TAKME TYMAHHOCTH, MbUIb MOXKET MOJHOCTHIO MOTJIOTUTH €TO,
npeoOpaszosaB B MK-u3nydenue, HeBuauMoe riazoM. [103ToMy BRIMISAAT Takue TYMaHHOCTH Kak
0e33Be31HbIe poBabl Ha HeOe. B. I'epiens Ha3bIBal UX «IbIpaMH B HEOE».

[IbUTMHKY MOTYT HE MOJIHOCTBIO MOTJIOTUTH CBET 3BE3]], HO TOJIBKO YaCTUYHO PACCESTh €ro,
[P 3TOM BbIOOpOUHO. Pa3smep yacTuil Mex3Be31HOM MbUIM OJIM30K K JUIMHE BOJIHBI CHHETO CBETA,
[I03TOMY OH CHJIbHEE PacCEUBAETCS U MOTJIONIAETCs, a IO HAC JIY4Ille TOXOAUT «KPACHas» 4acTh
cBeTa 3Be3/1. Mex1y mpoyuM, 3T0 XOpOIIU coco0 OIEHUTH pa3Mep MbUIMHOK IO TOMY, KaK OHU
0CJIabJIAI0T CBET Pa3IMYHBIX JJIMH BOJIH.

3Be31a u3 00J1aKa

[IpuunHBI, 10 KOTOPHIM BO3HUKAIOT 3BE3/bl, TOYHO HE YCTAHOBIIEHBI — €CTh TOJIBKO
Mozenu, 0oJiee WM MEHee TI0CTOBEPHO OOBSACHSIOLINE IKCIIEpUMEHTaNlbHbIE 1aHHble. [1ytn



o0Opa3oBaHus, CBOMCTBA U JajbHeHIIas Cyp0a 3B€3]] BeCbMa pa3HOOOpa3Hbl U 3aBUCST OT OYEHb
MHOTHUX (pakTopoB. OHAKO €CTh YCTOSBIIASCS KOHICTIINS, BEpHEe, HanboJiee mpopadoTaHHas
TUTIOTE3a, CyTh KOTOPOM, B CAMBIX OOIIUX YepTaxX, 3aKIF0YACTCS] B TOM, UYTO 3BE3/bI (POPMUPYIOTCS
M3 MEXK3BE3JHOTO ra3a B 00J1acTsIX C MOBHIIICHHON IJIOTHOCTHIO BEIIECTBA, TO €CTh B HEJIpax
MEXK3BE3/HbIX 001aK0B. [1bTb Kak MaTepuat MOXKHO ObLIO ObI HE YUUTHIBATH, HO €€ POJIb B
(hopMUPOBaHHUH 3BE3]] OIPOMHA.

[Tpoucxoaut 310 (B CaMOM MPUMUTHBHOM BapUaHTe, IS OJMHOYHOM 3BE3/IbI), T0-
BHAUMOMY, Tak. CHauasga u3 MEeK3BE3IHON CpeJlbl KOHACHCUPYETCS TPOTO3BE3THOE 00JIaK0, UTo,
BO3MOJKHO, TPOUCXOIUT M3-3a TPABUTAIIMOHHON HEYCTOMYUBOCTH, OJIHAKO MPUYUHBI MOTYT OBITH
Pa3HBIMH U JI0 KOHIIA €III€ HE SCHBI. Tak Wik nHaue, OHO CKUMAETCS U MIPUTATHBALT K cede
BEIIECTBO M3 OKPYKAKOIIEr0 MPOCTPAHCTBA. Temneparypa 1 JaBJI€HUE B €r0 LIEHTPE PaCTyT A0 TeX
MOp, MOKa MOJIEKYJIbI B LIEHTPE 3TOT0 CKMMAIOIIETOCS Ta30BOI0 IIapa HE HAYMHAIOT pacnagaTbCst
Ha aTOMBI U 3aT€M Ha MOHBI. Tako! MPOIECC OXJIAXKIAET ra3, U JaBJICHUE BHYTPH sIpa PE3KO
najgaeT. Japo cKuMaeTcs, a BHyTpU 00J1aKa pacpoCTpaHsIeTcs yapHas BOJHA, 0TOpachIBaroIas
ero BHemHue ciou. OOpa3yeTcst IpoTO3Be3/1a, KOTOPas MPOJA0DKACT CKUMATHCS MO ACHCTBUEM
CHUJI TATOTEHUS 10 TE€X IMOP, MOKA B LIEHTPE €€ HE HAUMHAKOTCS PEAKIIMU TEPMOSIIEPHOTO CUHTE3a —
MpeBpaIieHust BOA0poaa B reiuit. CrxaTue mpoI0JKASTCs elle KaKoe-TO BPeMs, TIOKa CHJTbI
TPaBUTAIMOHHOTO CKATHUSI HE YPABHOBECATCS CHJIAMU Ta30BOT0 U JIYYUMCTOTO JTABJICHUS.

Macca o0pa3zoBaBIIeicsl 3B€3/1bI BCET/1a MEHBIIIE MACCHI «ITOPOIMBIIICH» €€ TYMaHHOCTH.
YacTp BeniecTBa, HE YCIEBUIErO YIACTh HA AP0, B X0JI€ 3TOr0 MPOLIECCa BBIMETAETCS» yIapHOU
BOJIHOM, U3JIyYEHHUEM U MMOTOKAMH YaCTHIL POCTO B OKPYKAIOIIEE MPOCTPAHCTBO.

Ha nmporiecc hopMupoBanus 38€3/1 U 3BE€3HBIX CUCTEM BJIMSIIOT MHOTHE (PAaKTOPHI, B TOM
YHUCJIE © MarHUTHOE TI0JI€, KOTOPOE YacTO CIIOCOOCTBYET «pa3phIBY» MPOTO3BE3HOIO O0IaKa Ha
1Ba, pexe Tpu (hparMeHTa, KaKablid U3 KOTOPBIX MO/ IEHCTBHEM I'PAaBUTALIMU C)KUMAETCS B CBOIO
MPOTO3BE3Y.

[To Mepe «cTapeHus» siAEpHOE TOIUIMBO B HEJIPAX 3BE3]1 IOCTENEHHO BBITOPAET, IPUYEM TEM
obIcTpee, ueM Oostblne 3Be3/1a. [Ipu 3TOM BOOPOAHBIN ITUKII PEAKIIMA CMEHSETCS TeIIMEBBIM, 3aTEM
B pe3y/bTaTe PEaKIUil SAIEPHOTO CHHTE3a 00pa3yIoTCs BCe 00Jiee TSKEIbIe XUMUISCKUE AIEMEHTHI,
BIUIOTH JIO Keje3a. B KoHIle KOHIIOB siIpo, HE MOJIyvaroiee 00JIbIIe YHEPTUHA OT TEPMOSICPHBIX
peaKIuii, pe3K0 YMEHBIIIAETCS B pa3Mepe, TEPSET CBOI0 YCTOMUYHUBOCTD, U €r0 BEIIECTBO KaK Obl
nagaeT camo Ha ce0s. [IpoucxoauT MOIIHBIN B3PHIB, BO BPEMsI KOTOPOTO BEIIECTBO MOXKET
HarpeBaThCs JI0 MIJLTAAPIOB IPAYyCOB, a B3aUMOJICHCTBUSI MEXKTY SIAPAMU MMPUBOIAT K
00pa30BaHUIO0 HOBBIX XUMHUYECKUX IJIEMEHTOB, BIUIOTh JIO CAMBIX TsDKEIbIX. B3phiB
COTIPOBOXIACTCS] PE3KUM BBICBOOOXKICHHEM HEPTHUU U BEIOPOCOM BEIIECTBA. 3BE3/1a B3PhIBACTCSA
— 3TOT MPOLIECC HA3BIBAIOT BCIIBIIIIKOW CBEPXHOBOU. B KOHEYHOM K€ UTOre 3B€3/1a, B 3ABUCUMOCTHU
OT MacChl, TPEBPATUTCS B HEUTPOHHYIO 3BE3]1y HIIH YEPHYIO JIBIPY.

Hagepnoe, Tak Bce ¥ MPOUCXOAUT HA caMOM Jienie. Bo BCAKOM ciyyae, He BbI3BIBAET
COMHEHHUH TOT (PaKT, 4YTO MOJIOJBIX, TO €CTh TOPSAUUX, 3BE€3/] U UX CKOIUJICHHUI OOJIbIIIE BCEro Kak pa3
B TYMaHHOCTSIX, TO €CTh B 00JIACTSX C MOBBIIIEHHOHN TJIOTHOCTBIO Ta3a U MBLUTH.

Bcenenckuil xjiagareur

B o0uieit Mmacce KOCMHYECKOTO BEIIECTBA COOCTBEHHO IIBLIH, TO €CTH 0ObEINHEHHBIX B
TBEPABIC YaCTUIBI aTOMOB YTJICPOJa, KPEMHHUA U HCKOTOPBIX APYIHUX 3JICMCHTOB, HACTOJIBKO MaJlo,
qTO UX KaK CTpOI/ITCJ'IBHBII\/II MaTepual aJjid 3BE34, Ka3aloCh 6BI, MOKHO U HC MPUHUMATH BO
BHUMAHUC. OHHaKO Ha CaMOM JA€JIC UX POJIb BEJIMKA — HUMCHHO OHHM OXJIAXKIAr0T FOpr‘-II/II\/’I
MEX3BE3HBIH ra3, MpeBpalias ero B T0 CaMoe X0JIOAHOE TUIOTHOE 00J1aK0, U3 KOTOPOTO MOTOM
MTOJTYYaIOTCS 3BE3]IBI.

CamM 110 ce0e MEeK3BE3THBIN T'a3 OXJIAAUTHCS HE MOXKET. DJIEKTPOHHAS CTPYKTypa aromMa
BOJIOPO/JIa TAKOBA, YTO U30BITOK SHEPTUH, €CITH TAKOBOM €CTh, OH MOXKET OTJIaTh, H3JIydas CBET B
BHIMMOM U YIbTPadUOJIETOBOM 00JIaCTIX CIIEKTpa, HO HE B MH(pakpacHOM auamna3zoHe. O6pazHo



rOBOPS, BOJOPO/I HE YMEET U3JIydarh Teruio. YToObl Kak CleAyeT OCThITh, EMY HYKEH
«XOJIOAUIIBHUK», POJIb KOTOPOTO KaK pa3 U UIParOT YaCTULIBI MEK3BE3JHON MBLIH.

Bo Bpems CTONKHOBEHMS C IBUIMHKAMU Ha 0OO0JIBILION CKOPOCTH — B OTIMYHE OT OoJiee
TSKENBIX U MEJIEHHBIX MBIMHOK MOJIEKYJIbI T'a3a JIETAIOT OBICTPO — OHU TEPSIOT CKOPOCTh U UX
KUHETHUYECKasi SHEpPIusl nepeaaercs nbinHKe. Tak jke HarpeBaeTcsl U OTAaeT 3TO U30BITOUHOE
TEIUIO B OKpY)Karolllee POCTPaHCTBO, B ToM uncie B Buae MK-uznyuenus, a cama npu 3tom
ocTbIBaeT. Tak, IpuHUMAas Ha ceOs TEIUIO MEX3BE3HBIX MOJIEKYJI, MbLIb IEHCTBYET KaK
CBOEOOpa3HBIN paguaTop, oxyaxaas oosako rasza. [lo macce ee He MHOTO — 0K0J10 1% OT Macchl
BCEro BellecTBa 001aka, HO 3TOTO JIOCTATOYHO, YTOObI 32 MUJIJIMOHBI JIET OTBECTH U30BITOK TETLIA.

Korpa xe tremneparypa obsaka najaer, najaeT u J1aBjieHue, 00J1ako KOHACHCUPYETCS U U3
HEro yXe MOTYT pOJIUThCs 3Be3/1bl. OCcTaTKU ke Marepuala, i3 KOTOpOro poauiach 3Be3/a,
SIBJIIFOTCSI B CBOIO OU€pEIb UCXOIHBIM Ul 00pa30oBaHus IUIaHET. BOT B X cOCTaB NBbUIMHKY YK€
BXOJIAT, IpUYeM B OoJibliieM KosinyecTBe. [IoToMy 4TO, pOUBIINCS, 3B€3/]a HATPEBAET U PA3rOHSAET
BOKPYT ce0s1 BECh T'a3, a MMbLJIb 0CTAETCA JIeTaTh Mo0au3ocT. Benp oHa criocoOHa oXJ1aXaaThbCst U
MIPUTSTUBAETCS K HOBOM 3BE€3/I€ rOpa3/io CUJIbHEE, YEM OT/ENIbHbIE MOJIEKYJIbI I'a3a. B KoHIle KOHILIOB
PSAIOM C HOBOPOXICHHOM 3B€3/1011 OKa3bIBaeTCs MbLIIEBOE 00J1aKo, a Ha epudepun —
HACBILLEHHBIN MBUIBIO ra3.

Tam poknarorcst ra3oBbl€ IUTaHETHI, Takue Kak CatypH, Ypan u Hentyn. Hy a B6iu3u
3BE3/Ibl MOSIBJISIFOTCS TBEp/ble IUTaHeThl. Y Hac 310 Mapc, 3emiis, Benepa u Mepkypuii.
[TomyuaeTcst JOBOJBHO YETKOE pa3/ieJiCHUE HA JIBE 30HbI: T'a30Bbl€ IUIAHETHI U TBEp/bIe. Tak uTo
3emJisl B 3HAUUTENBHOM CTENEHU OKa3aiach CICIIaHHON UIMEHHO U3 MEXK3BE3/IHBIX MBLIIMHOK.
Mertannnueckre MbUIMHKY BOLUIA B COCTaB sJipa IUIAHETHI, U celdac y 3eMJIM OIPOMHOE KeJIe3HOe
AIPO.

Taiina rono¥ Bcesrennou

Ecnu ranaktuka copmupoBanack, To OTKyJa B Heil OepeTcs MblUib — B MPUHLIUIE YIEHBIM
noHsATHO. Hanbosee 3HaunTeNIbHBIE €€ ICTOYHUKU — HOBBIE M CBEPXHOBBIE, KOTOPbIE TEPSIOT YacTh
cBO€il Macchl, «cOpacbiBass» 000JI0UKY B OKpYKarolee npocTpaHcTBo. Kpome Toro, mpliib
POKJIaeTCs U B pacIIUpsIoLIeiicss atMocdepe KpaCHbIX TMTaHTOB, OTKYa OHA OYKBaJIbHO
BBIMETACTCS TaBJICHUEM M3IyYeHHUsA. B MX mpoxiiaaHoH, mo Mepkam 3Be3j1, arMocdepe (okoso 2,5
— 3 ThICSY KEJTbBHHOB) JIOBOJIBHO MHOTO CPaBHUTEIBHO CIIOKHBIX MOJICKYII.

Bcerpa cunranocs, 4yTo MblIb — OPOAYKT 3BOJIIOLUHU 3B€3]. 3BE3/Ibl IOJKHBI 3aPOIUTHCS,
IIPOCYILECTBOBATh KAKOE-TO BPEMsI, COCTAPUTHLCS U, CKa)KEM, B TIOCIIEIHEN BCIBIIIKE CBEPXHOBOI
MIPOU3BECTH MBLTb. TOJIBKO BOT YTO MOSBUIIOCH paHbIlle — S0 uin Kypuia? [lepBast mbuis,
HeoOxouMast Ui pOXKACHUS 3BE3/Ibl, WIIM NIepBasi 3B€3/1a, KOTOPast I0YEMY-TO poAUIIach 03
MTOMOIIY MbUIH, COCTapUIIach, B30pBaJiach, 00pa3oBaB CaMylo IEPBYIO MbLIb.

Yro Obwio BHavasie? Bexp korna 14 mip. et Hazan npousomien boibioii B3pbIB, BO
Bcenennoii OblIM TOJIBKO BOJOPO]I U FEIMM, HUKAKUX APYrUX 31€MEHTOB! DT0 MOTOM M3 HUX CTaIu
3apO’KIaThCsl MEPBbIE raJaKTUKU, OTPOMHbBIE 00J1aKa, a B HUX — II€pPBbIE 3B€3/Ibl, KOTOPHIM HaJ10
ObLIO IPONTH OJITUI )KU3HEHHBIN MyTh. TepMosiiepHbIe peakliUy B pax 3B€3/1 JOHKHbBI ObUIH
«CBApUTH» 00JIEe CII0KHbIE XUMUYECKUE DJIEMEHTHI, IPEBPATUTH BOJOPO/I U T B yriaepo, a3oT,
KHCJIOPOJ U TaK JlaJiee, a yXK I0CIIe 3TOro 3Be€3/a JOJKHA ObliIa BBIOPOCUTH BCE 9TO B KOCMOC,
B30PBAaBIIKCH WK IOCTENIEHHO COPOCUB 000JI0UKY. 3aT€M 3TOM Macce Hy»KHO ObLIO OXJIaUThCH,
OCTBITh U, HAKOHEII, PEBPATUTHCA B TIbUTb. Ho yxe uepes 2 miupa. net nocie bonbmioro B3priBa, B
CaMbIX paHHUX raJlakTUKaX, IbUIb ObUTal C MOMOIIBIO TENECKONOB €€ 0OHAPYKMIIN B raJlakTHUKaX,
OTCTOSIINX OT Hame Ha 12 Mipa. cBETOBBIX JIeT. B To e Bpemst 2 MIIpI. JIET — CIIUIIKOM
MaJIeHbKUH CPOK JUIsl IOJIHOTO JKU3HEHHOTO ITMKJIa 3B€3/Ibl: 3@ 3TO BpeMs OOJIBIIMHCTBO 3BE3/1 HE
ycneBaet coctaputhes. OTKya B 10HOM ["anakTuke B3sUl1ach MblLIb, €CIU TaM HE JOJKHO OBbITh
HUYEro, KpoMe BOJIOpOJia U Tenusi, — TalHa.



IIsu1nHKa — peakTop

Maio Toro 4To MeK3Be3/1Hasl bLUIb BBICTYIIAET B POJIM CBOEOOPA3HOTO BCEJIEHCKOTO
XJIaZlareHTa, BO3MOKHO, UMEHHO Oy1aro/iapsi MbLIM B KOCMOCE MOSBIISIOTCS CI0KHBIE MOJIEKYJIBI.

[ToBepXHOCTH MBUIMHKH MOXKET CIIY>KUTh OJJHOBPEMEHHO U PEAKTOPOM, B KOTOPOM
00pa3yroTcst U3 aTOMOB MOJIEKYJIbI, U KaTall3aTOPOM peakiuil X CUHTe3a. Benb BeposSTHOCTH
TOT'0, YTO Cpa3y MHOT'O aTOMOB PA3JIMYHBIX 3JIEMEHTOB CTOJKHYTCS B OJJHOW TOUKE, /1a ellie U
IIPOB3aUMOJIEHCTBYIOT MEX Y CO00i1 IpuU TeMIieparype 4yTh BbIllI€ a0COTIOTHOTO HYJIA,
HEBOOOpa3uMo MaJia. 3aTO BEPOSITHOCTh TOT'O, YTO IBIJIMHKA [10CIEI0BATEIbHO CTOJIKHETCS B
II0JIETE € PA3JIMYHBIMU aTOMaMHU WM MOJIEKYJIaMHU, 0COOEHHO BHYTPHU XOJIOJHOTO IIJIOTHOTO 00JIaKa,
NOBOJILHO Benuka. CoOCTBEHHO, 3TO U MPOUCXOAUT — Tak oOpa3yercss 0001049Ka MEXK3BE3THBIX
MBUIMHOK U3 HaMEp3IIKUX Ha Hee BCTPEUEHHBIX AaTOMOB U MOJIEKYII.

Ha TBep10#1 NOBEPXHOCTH aTOMBI OKa3bIBAKOTCS PsiioM. MUrpupyst o noBepxXHOCTH
MBUIMHKY B MMOMCKaX HauboJiee 3HEPreTUYECKH BBIMOIHOTO MOJIOKEHHS], aTOMbl BCTPEUYAIOTCS U,
OKa3bIBasICh B HEMOCPEICTBEHHOI OIM30CTH, NOIYy4YatOT BO3MOKHOCTh IPOPEArupoBaTh MEKIY
co0oii. Pasymeercs, oueHb MEJIIEHHO — B COOTBETCTBHUHM € TeMIepaTypoil nbuinHKH. [loBepxHOCTH
4acTHUll, 0COOEHHO COJIEpKaIMX B SApe METaJLI, MOXKET MPOSIBUTH CBOMCTBA KaTaJIn3aTopa. XUMUKU
Ha 3eMJie XOPOILIO 3HAIOT, YTO caMble 3(PPEKTUBHBIE KaTAIN3aTOPhl — 3TO KaK pa3 YacCTHIIbI
pa3MepoM B JIOJU MUKPOHA, Ha KOTOPBIX COOMPAIOTCSI, a 3aT€M U BCTYNAIOT B PEAKIIMH MOJIEKYJIbI, B
OOBIYHBIX YCIOBUSX APYT K IPYTY COBEPIIEHHO «paBHOAYIIHbIE». [lo-BuinMoMy, Tak 0OpasyeTcs u
MOJICKYJISIPHBIA BOJOPOJ: €r0 aTOMBI «HAJUIIAIOT» HA MBUIMHKY, a TOTOM YJIETAI0T C Hee — HO YKe
napamu, B BUJIE MOJIEKYJI.

MaiieHbkre MeX3Be3/IHbIE IBITMHKU, COXPAHUB B CBOMX 000JI0YKaX HEMHOTO OPraHUYECKUX
MOJIEKYJ, B TOM YHMCJIE U IPOCTEHUIINX AMUHOKHCIIOT, M 3aHECIIN Ha 3EMJIIO TIEPBBIE «CEMEHA
KHU3HU» OKOJIO 4 MIIpZL. JIET TOMY Hazaj. JTO, KOHEUHO, He OoJiee ueM Kpacupas runotesa. Ho B ee
10JIb3Y TOBOPHT TO, YTO B COCTABE XOJIOHBIX Ia30IbLIEBbIX 00JIaKOB HalleHa aMUHOKHUCIIOTa —
[JIMLIKAH. MOXET, eCTh U IpYTHe, MPOCTO MOKa BO3MOKHOCTH TEIECKOIIOB HE MO3BOJISIOT UX
O0OHapYXUTb.

Oxora 32 NbLIBIO

HccenenoBaTh CBOMCTBA MEK3BE3/IHOM IBLIN MOKHO, Pa3yMEETCsl, HA pPACCTOSIHUNA — C
MTOMOIIBIO TEJIECKOIOB U IPYTUX NpUOOPOB, pacHoI0KEHHBIX Ha 3eMJle UM Ha ee ciyTHUKax. Ho
KyJa 3aMaH4YMBE€ MEX3BE3/IHbIE MbUIMHKHU MONMAaTh, a TOTOM Y OOCTOSITENIbHO U3YUUTh, BHIICHUTD
— HE TEOPETHUYECKH, a IPAKTUYECKHU, U3 UETO OHU COCTOSAT, KaK YCTPOEHBDI.

MoxHO 106paThCs 10 KOCMUUYECKUX ITyOHH, HaOpaTh TaM MEX3BE3THOM MbLIN, IPUBE3TH
Ha 3eMJII0 U POaHAIM3UPOBATh BCEMH BO3MOXKHBIMU CIIOCOOaMHU. A MOYKHO MOTIBITATHCS BBUIETETh
3a npeaesnbl CoTHEUHOM CUCTEMBI U IO ITyTH aHAIU3UPOBATH MbUIb IPSIMO Ha OOPTY KOCMUYECKOTO
KOpalJist, OTIpasJIsisi Ha 3eMITIO TIOJTyYEHHBIE JaHHBIC.

[lepByro MONBITKY IPUBE3TU 0OPA3Ibl MEX3BE3IHOM MbUIH, U BOOOIIIE BEIleCTBa
Mex3Be3qHol cpenbl nmpennpuHsio NASA. C uemosib30BaHHEM COBPEMEHHBIX HAHOTEXHOJIOTUN
ObLT CKOHCTPYUPOBAH KOCMUYECKHI KOpabiib, OCHAILICHHBIN CHEIIMabHBIMU JIOBYIIKAMHU —
KOJUUICKTOPAMH JIJIsi COOpa MEX3BE3THOM MBI U YaCTUIl KOCMHUYECKOTO BeTpa. UTOoOBI moiMaTh
NBUIMHKH, HE TIOTEPSIB MPU 3TOM MX 000JI0UKY, JIOBYLIKH HAIOJIHUIN 0COOBIM BEILIECTBOM — TaK
Ha3bIBa€MBIM a3poresieM. A3poresb, co3aHHbIH JOKTOpoM CTUBEHOM J[KOHCOM B KauecTBE
JIOBYIIKM MEXK3BE3/IHbIX YacTull, Boen B KHury pexopoB I'mHHeca Kak TBEp/I0€ BEIIECTBO C
HauMeHbUIeH MI0THOCTHIO. [Io cCBOEMY XMMUYECKOMY COCTaBY 3TO IMOKCUJ KPEMHHUS U Iy3bIPbKU
Bo3nyxa. [ImoTHOCTE asporens — 5 KHJIorpaMMoB Ha KyOomeTp. Tem He MeHee ABYyXIpaMMOBbII
KYCOYEK a’poreis BhIACPKUBAET Bec Kupnuya. JIMokcu1 KpeMHUs B adporese o0pa3yer axypHYIo
CTPYKTYPY — «TBep/bIii AbiM», Ha 99,8% cocrosmmii u3 Bo3ayxa. Uepes Tpu roja nocie crapra
Stardust JI>xoHC 10BEI MIOTHOCTB a3poresis 10 3 KUjorpaMMoB Ha Kyoomerp. [lonas B Hee,



MBUTMHKH 3aCTPEBAIOT, @ JTANIbIIE, KaK B JTFOOOH JIOBYIIIKE, KPBIIIKA 3aXJIOTBIBACTCS, YTOOBI OBITH
OTKpBITON yXe Ha 3emiie.

B aBrycre 2001 roma 3a oOpasiamu BemecTBa U3 riyookoro kocMmoca nojierena Genesis.
3tot npoekT NASA ObLT HallelIeH B OCHOBHOM Ha TIOMMKY YacTHI] COJTHEYHOTO BeTpa. [IpoBess B
KOCMHYECKOM TpocTpaHcTBe 1 127 nHeid, 3a KOTOpBIE OH MPOJIETEI OKOJIO 32 MITH. KM, KOpalJib
BEpHYJICS ¥ COPOCHIT Ha 3eMJTIO KarCyily ¢ MOJIYyYeHHBIMHU 00pa3iiaMu — JIOBYIIIKAMHU C HOHAMH,
YaCTUI[AMH COJTHEYHOTO BETpPa. YBBI, IPOU3OILIO HECYACThE — MAPAIIOT HE PACKPBUICS, H KaIlCya
CO BCEro Maxy nuienHysiachk 06 3emito. U pazounace. Koneuno, 0010MKH coOpaiy v TIIATEIHHO
n3yumn. Bripouem, B mapte 2005-ro Ha koH(pepeHun B XbIOCTOHE YIaCTHHUK MporpaMMel JloH
BapHeTTH 3asBWII, 4TO YETHIPE KOJUIEKTOPA C YACTUIIAMH COJTHEYHOTO BETpa HE MOCTPAIAIH, U UX
conepxumoe, 0,4 Mr MoMaHHOTO COJIHEYHOTO BETPa, YICHBIC aKTUBHO U3y4aloT B XbIOCTOHE.

Crenyromuii mpoekT Tak W HasbiBaeTcss Stardust — 3Besanas mbuib. [IporpamMma y Hero
rpanauo3Has. [locie crapra B depane 1999 roma anmapatypa Ha ero 0OpTy, U3rOTOBJICHHAS C
MIPUMEHEHHEM HAHOTEXHOJIOTUM, B KOHEYHOM HUTOTre JIOJDKHA cOOpaTh 00pa3Libl MEK3BE3THON MbUIH
U TBLIb B HEMOCPEACTBeHHOM Onm3octr oT komeThl Wild-2, mpostetaBiineii HemoaaaeKy oT 3eMIIH.
Cuwuraercs, uto komera Wild-2 poaunace B [osice Koiirepa (ITosic Koiinepa wu mosic DmxBopTa-
Koiinepa - obmacte ConHeuHOU cucTembl 3a opouToil HenTyHa. B 310l 00mactu pacmosioxkeHo
00JIBIIIOE KOJMYECTBO KOCMUYECKUX OOBEKTOB, CAMBIM U3BECTHBIM U3 KOTOPBIX sBjIseTCs [LIyTOH).
Tak kak Temmeparypa B 5Toi o6mactu okojo -217°C, komera BoOpana B ceOs HE TOJIBKO
KOCMHYECKYIO TTBLUIb, HO M OKPYXAIoIIue ee ra3bl. YaCTHIIBI MEK3BE3THOTO M KOMETHOTO BEUIECTBA
npuoObLTy Ha 3emutio 15 saBaps 2006 rona B wtar FOta, Henoganeky ot Conr-Jleiik-Cutu (CILA),
B CITyCKaeMoOM Karcyljie KocMHueckoro kopabis Stardust. Ha MmuHUManbHOE paccTOsSHUE OT CBOECH
OCHOBHOH IIEJIH - TIOBEPXHOCTH sI/Ipa KOMETHI - KOCMHUYECKUI ammapaT nojomen 2 saaps 2004
roga B 22.44 mck. B stor mMomeHt ux paszgensuio 230 kM (muameTp sapa KOMeThl - 5,4 k).
[ponerast co ckopocThio 6,1 km/c ckBo3b ee xBocT, Stardust mpoBen cheMKy sipa KOMEThl. A
CO3JAaHHBII CHEUAIBHO Ui 3TOM SKCHEAULIMU a3poresib coOpaj YacTULIbl, U3 KOTOPBIX 3TOT XBOCT
u cocTouT. [loMHMO «IOBIM» YacCTHII KOMETHOTO BEIIECTBAa, KOTOPBHIX COOpaoch HEMalIo,
CTienMabHasl adporeseBas JIOBYIIKAa cOOMpalia YacTUIIBl U TAJIEKO OT KoMeThl. [1o craTucTnieckum
MOJICYETaM, B a9pOTEJIEBYIO JIOBYIIKY Pa3MepOM C TEHHHUCHYIO PAKETKY JOJDKHO IMOMacTh 45 yacTui
KOCMHYECKOTO BemecTBa. Bech 00bemM 132 asporeneBrIx CErMEHTOB JIOBYIIKH OYIeT OTCKAaHUPOBaH
¢ ¢okycom Ha 42 riayomnHax. CrenuaiabHBIA CKaHep Uil 3TOW paboThl «omoinkmm> NASA
VYuusepcurer Kanudopuuu B bepxiu. [Ibuib koMeTsl pazonuiachk o jadopaTopusiM BCEro Mupa,
BKJItOUasi yHUBepcuTeT MuHHecoTsl U ero npodeccopa ¢uszuku boba Ilenuna. [locne uzyuenus
ra30B rejis U HEOHA, yIPATaHHBIX B YaCTUYKaX MbUTH, [IennH 1 ero KoJierd COOOIIITH, YTO XOTS
KomMeTa u chopmupoBanack Ha JensHbIXx OKpawmHax CoOJIHEYHOH cHCTeMBI, cama TbUIb
oOpa3zoBbiBasiack BONM3M Mojojoro eme CoyiHLIAa M MOJBEprajach MOIIHOMY pPaJlOAKTUBHOMY
OOJIy4eHUIO BBHIMICYNOMSIHYTBIMH M JIPYTMMHU Ta3aMH JI0 TOTO, KaKk ObLIa BHIOpOIIEHA 3a TPEeaeibl
opOuTh! FOnuTepa u nomana Ha KOMETY.

DTO OTKpHITHE TPOJIMBACT CBET Ha BpEMEHA paHHEH Ku3HU COJTHEYHOW CHCTEMBI, Ha TO, YTO
MOTJIO TaM TaKOTO MPOWCXOJHUTh, YTO BBI3BIBAIO CTPAIIHON CHIIBI paJHMaliiio, W Kakas CHIa
BBIOpachIBaJia TBUTb 32 COTHU MIJUTHOHOB KHJIOMETPOB OT MECTa POKICHHUS.

W3ydyenne kocMmudeckoit mbutd u3 kKoMeThl Wild-2 T103BOJIUT y4EHBIM TEOPETUYCCKU
BOCCO3/IaTh YCJIOBHSI, IIPH KOTOPBIX (GopmupoBanack Hama CojlHEYHash CHUCTeMa, CaMble paHHHE
sTarnel GOPMUPOBAHMS €€ KOCMHUUYecKuX Ted. OMHUM U3 paHHUX COOBITHH, HA3bIBAEMbIX YYCHBIMH,
sBisieTcst poxaeHue JIyHel okoso 50 MuummoHOB et cmycts mnocie ¢opmupoBanus CoTHEUHOM
CHCTEMBI.

Kpome mbutn, n3ydeHue ra3oB B COCTaBe KOMETHI MO3BOJIUT BBISICHUTH MPABAWBOCTD €I
OJTHOW YYEHOHW TEOpHH, KOTOpas TJIACUT, YTO KOMETHI IPUHECIIN TN U HEOH B aTMochepy 3emiH,
Benepsr u Mapca.

Brpouewm, ceituac NASA roToBUT TpeTHil MPOEKT, emie 0oJiee rpaHaHO3HBINA. ITO OyIeT
kocmuueckas muccus Interstellar Probe. Ha atoT pa3 kocMuueckuii kopabib yaaauTcs Ha
paccrostare 200 a. e. ot 3emun (a. . — paccrosiaue ot 3emiu 10 CouHia). ITOT Kopadiib HUKOT1a
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HE BEpPHETCs, HO BeCh OyJIeT «HaMUKaH» caMOi pa3HOOOpa3HO annaparypoii, B TOM 4ucie — U
Ui aHaIM3a 00pas3IoB MEX3Be3AHOM NbLIK. Eciiy Bce moryunTcesi, MeK3Be3IHbIE IBUTMHKU U3
ri1y00KOro kocMoca OyAayT HaKOHel MoiMaHbl, cpoTorpadupoBaHbl U MPOAHATU3UPOBAHBI —
aBTOMAaTUYECKH, MPSAMO Ha OOPTY KOCMUYECKOTO KOpabJisi, HO JaHHBINA POEKT ObLIO ObI
HEBO3MO>KHO OCYILECTBUThH 0€3 IPUMEHEHUsI HAHOTEXHAJIOTUH.

Brinagenne KOCMU4eCKOH NbLIA HA MOBEPXHOCTH 3eMJIH

W3BecTHBIN TOMUTaHACKUH TOJIPHBIN HccienoBaTenb HopaeHenba oOHapyKui1 Ha
MOBEPXHOCTH JIbJIa TbUIb MPEANOI0KUTEIPHO KOCMUYECKOTO TPOUCXOKICHUS [2].
[Tpubau3uTenpHO B TO ke BpeMms, B cepeaune 70-x rogoB XX croneruss Myppeid onmucai OKpyriibie
MarHeTUTOBbIE YACTHILIbl, 0OHAPYKEHHBIE B OTJIOKEHHUAX IITyOOKOBOIHBIX 0caKoB Tuxoro okeaHa,
MIPOUCXOXKICHUE KOTOPBIX TAKXKE CBSA3BIBATIOCH C KOCMUYECKOU Mbuibio. OTHAKO 3TH
IIPEATIOJIOKEHUS JOIT0€ BPEMsI HE HaXOIUJIU MTOATBEPKICHUS, OCTABAsICh B paMKaX IMITOTE3bI.
Bwmecte ¢ TeM ¥ HayqHO€E M3ydyeHNE KOCMUYECKOM MBUIN MPOABUTAIOCH KpallHE MEIJIEHHO, HA YTO
ykasbiBaul akagemuk B.1. Bepuajackuii B 1941 r. [3].

BriepBrie oH 00OpaTii1 BHUMaHKE Ha IpobiaeMy kocMudeckoi meum B 1908 1. u 3aTem
Bo3Bpamaics kK Heit B 1932 u 1941 ronax. B paborte «O0 M3ydeHHH KOCMHYECKOH MBI
B.1. Bepnajackuii nucai: «...3emaa céA3ana ¢ KOCMU4eCKUMu meaamu u ¢ KOCMU4ecKum
NPOCMPAHCHEOM HE MOTbKO 00MEHOM Pa3HbiX (hopm Inepzuu. Ona mecnenmum oopazom
CéA3aHaA ¢ HUMU Mamepuanvho ... Cpedu mamepuanbHbIX mes, RAOAIOWUX HA HAWLY N1AHemy U3
KOCMUYECKO20 RPOCMPAHCMEA, 00CHYNHbL HAllemMy HenoCPeOCmEeHHOMY U3YUEHUIO
npeumyuiecmeeHHo Memeopumsl U 00bIYHO K HUM RPUYUCAAEMAA KOCMUYECKAS NbLTY ...
Memeopumul —u no Kpaiineii mepe ¢ HEKOMOPOU C60€CI YaACMU C6A3AHHbIE C HUMU 00MUObL —
AGNAIOMCA O3 HAC 6CE€20a HEONHCUOAHHBIMU 6 C60eM npoaenenuu... Hnoe oeno — kocmuueckasn
nblIb. 6Ce YKA3bléaem HA Mo, YUMo OHa nadaem HenpepvléHo, U 603MOIHCHO, IMA HENPEPLIGHOCHLb
naoenus cyujecmeyem 6 Kaxcooii mouke ouocgepul, pacnpedenena pagHoMepHo HA 6CIO
naanemy. YOueumenbHo, Ymo Imo A6J1eHue, MO}CHO CKA3AMmMb, COBCEM He U3YUEHO U UeTUKOM
ucuezaem u3 Hay4Hozo yuema» [4).

PaccmaTpuBas B yka3aHHOMU CTaThe U3BECTHBIEC HarOoJiee KPYITHbIE METEOPUTHI,

B.U. Bepnaackuit ocoboe BHUMaHUE yaesieT TyHTYyCCKOMY METEOPHUTY, TOMCKaMH KOTOPOTO TIOT
€ro HEMOCPEACTBEHHBIM pyKOBOACTBOM 3aHuMaiics JI.A. Kynuk. KpynHble ockonkn MeTeopuTa He
ObLITM HAWJIEHBI, U B CBsI3M ¢ 3TuM B.J. BepHanckuii nenaet nmpeamnoaoKeHne, 4To OH «...A6/1Aemcs
HOGbIM A6/ICHUEM 6 JICMONUCAX HAYKU — NPOHUKHOBEHUEM 6 00.1aCMb 3eMHO020 RPUMANCEHUA He
Memeopuma, a 02POMHO20 001aKa UAU 00NAKOE KOCMUUECKOU NbLIU, WeOUWIUX C KOCMUYECKOl
cKopocmuio» [4].

K sroii ke Teme B.W. BepHanckuii Bo3Bpamaercs B peBpane 1941 r. B cBoeM pokiane «O
HE0OX0IMMOCTH OpraHU3allMy HAy4HOUH pabOThl IO KOCMUYECKON MbLTN» Ha 3aceganuu Komurera
no mereoputam AH CCCP [3]. B aToM nokymeHTe, HapsiLy ¢ TCOPETUUCCKUMHU Pa3MBIILJICHUSIMH O
MIPOUCXOXKICHUU U POJIH KOCMUYECKON MbUIN B T€0JIOTUHU U OCOOEHHO B T€OXUMHUU 3€MIIH, OH
110ApoOHO 0OOCHOBBIBAET MPOrPaMMy ITOMCKOB U cOOpa BellecTBa KOCMUYECKOM MbUIH, BhIMABILIEH
Ha OBEPXHOCTh 3€MJIH, C IOMOIIbIO KOTOPOH, CYUTAET OH, MOXHO PEIINUTh U Pl 337a4 HaydYHOU
KOCMOTOHMH O KaUECTBEHHOM COCTaBE U «TOCIIOJCTBYIOIIEM 3HAaYEHUN KOCMUYECKOW ITBUIH B
ctpoeHun Beenennoit». Heo6xoauMo nzyyaTb KOCMUYECKYIO MbUIb U YYECTh €€ KaK UCTOYHHK
KOCMHMYECKOW 3HEPIuM, HEMPEPHIBHO IPUBHOCHMOM HaM M3 OKPYKAIOLIETo IpocTpancTBa. Macca
KocMu4eckoi npeuin, otmevan B.W.BepHanackuii, o0naaeT aToMHOM U Ipyro# siiepHOM sHEprueH,
KoTopas He O6e3pa3inuvHa B cBoeM ObiTHH B KocMoce u B ee mposiBIeHNH Ha Hamiel raHete. Jliis
MTOHUMAaHUs POJIM KOCMHYECKOM MbUIH, TOYEPKUBAII OH, HEOOXOJUMO UMETh JJOCTATOYHBIN
MaTtepuai ajs ee uccienoBanusi. Opranuzanus cOopa KOCMUYECKON MbUIM U HAYYHOE
HCCIIeIOBaHUE COOpaHHOTO MaTepralla — eCTh IepBas 3a/1a4a, CTosIas nepe]] y4eHbIMHU.
[IepcnextuBHbIMU AJ1 3T0# Hesn B.U. BepHaackuil cCYUTaeT CHETOBBIE U JIEAHUKOBBIE IIPUPOIHBIE
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IJTAHILIETHI BHICOKOTOPHBIX M apKTUYECKUX 00J1aCTe!, yJaIeHHbBIX OT POMBIIIICHHON
NeSITEeIbHOCTH YeJIOBEKa.

Benukas OtedectBenHas BoiiHa 1 cMepTh B.U. BepHajackoro, nomemany peanusauu 3Tou
nporpaMmMbl. OJIHAKO OHa CTajla aKTyalbHOU BO BTOPO MosjoBHHE XX BeKa U COCOOCTBOBaIA
AKTUBU3ALMH MCCIIETOBAHNNA METEOPHOU ITBUIM B HAILLIEW CTpPaHE.

B 1946 r. no nannmaruBe akanemuka B.I'. decenkoBa ObuT1a OpraHr30BaHa SKCIICAUIIHS B
ropel 3ausmiickoro Ana-Tay (Ceepublit Tsub-111anb), 3a1aueit KOTOPO#t OBLIO HU3YYCHUE TBEPIBIX
YaCTHUI[ C MArHUTHBIMU CBOMCTBaMHU B CHEroBbIX oTiiokeHusx [10]. Mecto oTOopa cHera ObL10
BBIOpaHO Ha JIeBO# 60K0BO# Mopene neanuka Tyok-Cy (BeicoTa 3500 M), OosibIiast 4acTh XpeOTOB,
OKpPY’KaBILIUX MOpEHY, ObLIa MOKPBITA CHETOM, YTO CHUKAJIO BO3MOXHOCTb 3arpsI3HEHUS 3€MHOM
1bLIbI0. OHO OBLIO YAaJI€HO U OT UCTOUYHUKOB IBUIH, CBSI3aHHBIX C JI€ATEIbHOCTBIO YEJIOBEKA, 1
OKPY>KE€HO CO BCEX CTOPOH T'OPAMHU.

Meton c6opa KOCMUYECKOM MbUIM B CHETOBOM IOKPOBE 3aKitovalcs B cienyomeM. C
nosiocku mmpuHOi 0,5 M 10 rmyouns! 0,75 M coOupacst CHer JepeBSHHOM JIOTIATKOM, TTEPEHOCUIICS
U NIEepETaIUIMBAJICS B AJIIOMUHUEBON MOCY/IE, CIIMBAJICS B CTEKJISTHHYIO ITOCY/Y, I/le B TeYeHUE 5
4acoB B 0Ca/I0K BblNasana TBepast ppakuus. 3aTeM BEpXHsIsl 4aCTh BOJIbI CIMBANIACh, J00ABIISIIACh
HOBAs MApTHUS TAJIOTO CHera u T.1. B pesynberate O0bu10 ieperoruieHo 85 Benep cHera ¢ o0mieit
mromam 1,5 Mm%, oGsemom 1,1 m°>. [TosryueHHslii ocaiok ObLT epeAan B Jadboparoputo MHcTUTyTa
actpoHomuu u ¢puszuku AH Kazaxckoit CCP, rie Boja Obuia BblllapeHa U MoJBEpIiiach
nanpHeleMy aHanu3y. OJIHaKoO MOCKOJIbKY 3TU UCCIIEJOBAHUS HE AU OIPEEIIEHHOTO
pesynbrata, H.b. /IluBapu npuiien kK BBIBOLY, 4TO /1711 0TOOpa Npod cHera B JaHHOM CiIydae Jydille
HCII0JIb30BAaTh JIM0O0 OYEHb CTapble CiexaBIInecs (GUPHBL, TUOO OTKPHITHIE JIETHUKH.

3HaUNTENbHBIN IPOTPECC B U3YUECHUH KOCMUYECKON METEOPHOM MbUIM HACTYINJ B CEPEAUHE
XX Beka, KOr/ia B CBS3H C 3allyCKaMU UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM MOJIyYMJIH PAa3BUTHE
MPsIMbIE METO/Ibl U3YYEHHSI METEOPHBIX YaCTUIl — HEITOCPECTBEHHAS UX PETUCTPALUs IO YUCITY
CTOJIKHOBEHHI ¢ KOCMHYECKUM arapaToM WK Pa3JInIHOTO BUa JIOBYIIKaMU (YCTaHOBJICHHBIMHU
Ha VIC3 u reohusnveckux pakerax, 3alyCKaeMbIX Ha BBICOTY HECKOJIBKO COTEH KHJIOMETPOB).
AHanu3 NoJy4eHHbIX MaTepHaiOB O3BOJINI, B YACTHOCTH, OOHAPYXUTh HAIUYHUE MbUIEBON
00os10uku BOkpyr 3emuiin Ha Bbicotax oT 100 1o 300 kM Ha/i HOBEPXHOCTHIO (O YeM TOBOPHIIOCH
BBIIIIC).

Hapsiny ¢ n3yueHuem nbui ¢ MOMOUIbI0 KOCMUYECKUX alapaToB MPOBOINIOCH U3yUYEHUE
YacTHUILl B HUKHEH atMocdepe U pa3InyHbIX PUPOAHBIX HAKOMUTESX: B BHICOKOTOPHBIX CHETaX, B
JIeTHUKOBOM MOKPOBE AHTAPKTH/IBI, B IOJISIPHBIX JIbAAX APKTHKH, B TOP(MSHBIX OTIOKEHUSIX U
ri1y00KOBOAHOM MopckoM wiie. [locnennue HabI0gar0TCs MPEUMYILECTBEHHO B BUJIE TaK
HAa3bIBAEMBIX «MarHUTHBIX IIAPUKOB», TO €CTh INIOTHBIX HIAPOBBIX YACTHUL, 00JIaJaI0IINX
MArHUTHBIME CBOicTBaMH. Pasmep stux wactui ot 1 1o 300 Mukpo, macca ot 10 0 10° .

Emie ogHo HanpaBieHue CBSI3aHO C U3yYE€HUEM acTpO(U3HUECKUX U FeOPU3NIECKUX
SIBJICHUH, CBSI3aHHBIX C KOCMHYECKOH MbUIbIO; CIO/1a OTHOCATCS Pa3IMuHble ONTUYECKUE SBICHUS:
CBEUYEHHE HOUYHOTO Heba, cepedpucThie 001aKa, 30lMaKaIbHbIN CBET, POTUBOCHSIHUE U Ap. MX
U3y4YCHHUE TAKXKE MO3BOJISCT MOJYYUTh BXKHBIC JIaHHBIC 0 KOCMUYecKoi mbuty [5; 11; 12].
HccnenoBanus MeTeopoB ObLIN BKIIIOYEHBI B IporpamMmy MexayHapoHOro reou3nueckoro roja
1957-1959 n 1964-1965 rr.

B pesynbTaTe 3THX paboT ObUIM YTOYHEHBI OLIEHKH OOIIEro MPUTOKAa KOCMUYECKOH MBI Ha
noBepxHocTh 3emiu. CornacHo onenkam T.H. Hazapogoii, 1.C. AcranoBuya u B.B. ®exapinckoro,
00IMi MPUTOK KOCMUYECKOMN MBUTA Ha 3eMJTIO JOCTUTAET 10 10’ t/rox. Tlo oreHke
A.H. Cumonenko u B.1O. JleBuna (1o qanubiM Ha 1972 r.) IpUTOK KOCMUYECKOH MbLITH HA
noBepxHOCTh 3emin cocraisier 10°—10°r/rox [13], o apyrum, Gosiee TO3IHIM HCCIIEI0BAHHSM —
10°—10° t/rox [8§].

[Iponomxanuck uccienoBanus no coopy mereopHoit nbun. [lo npeioxkeHno akajieMuka
A.TI. Bunorpajosa Bo Bpemst 14-ii antapkrudeckoi sxkcnenuiuu (1968—1969 rr.) npoBoAuInCh
paboThI € LENbIO BISBIEHUS 3aKOHOMEPHOCTEN IPOCTPAHCTBEHHO-BPEMEHHBIX pacIpe/ieeHUI
OTJIO’KEHHSI BHE3EMHOTO BEIIIECTBA B JICTHUKOBOM IMOKPOBE AHTapKTUAbI [ 7]. M3yuancs
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ITIOBEPXHOCTHBIN CJIOM CHEXHOT'O IIOKPOBa B paiioHax craHuuil Moitoaexxnas, MupHsiil, Boctok u
Ha yJacTKe MPOTHKEHHOCTHIO 0Kot0 1400 kM Mexay ctanmmsmMu MupHsbiid 1 Boctok. Ot6op mipo6
CHera MPOBOAMJIICS U3 NIyp(HOB TIyOUHOH 2—5 M B TOUKaX, YAAJCHHBIX OT MOJSPHBIX CTAHITHA.
OO0pa31ibl YIaKOBBIBAIKUCH B IOJUATUICHOBBIE MELIKU WM CIIELUAIbHbIE IJIACTUKOBBIE
KOHTEeHHepbl. B cTaninoHapHbIX yClI0BHUAX 00pa3libl pacTalyIMBAINCh B CTEKJISIHHON WK
anmoMuHIEBOH nocyze. [lonyuennyro Boay GUIBTPOBAIN € MOMOIIIBIO pa300pHOI BOPOHKH Yepes3
MemOpanHbie GutbTpsl (pazmep mop 0,7 Mkm). OUABTPHI CMAYUBAIN TIIUIEPUHOM U B MIPOXOISAIIEM
cete npu yBenmueHnu 350X ompeaersiii KOJIMIeCTBO MUKPOYACTHII.

W3ydanuce Taxke MOJSpHBIE JIbbl, JOHHBIE OTIO0XKEHUs THUX0ro okeaHa, 0caJ0OuHbIe
MOPObI, COJIEBbIE OTIOXKEHUS. [Ipr 3TOM nepCcreKTUBHBIM HAlpaBICHUEM ITOKa3aiu ce0sl OUCKHU
OIIaBJICHHBIX MUKPOCKOTIMYECKUX CPEPUUECKUX YACTHIL, TOCTATOUHO JIETKO UACHTHU(PHUIIMPYEMbIX
Cpely OCTalbHbIX (ppakiuil NbLIN.

B 1962 r. npu Cubupckom otaeneanun AH CCCP 6puta co3nana Komucens o mereopuram
1 KOCMHYECKOM MbUTH, Bo3riaBisgemas akageMukoM B.C. Co6osieBbIM, KOTOpast MPOCYIIECTBOBAJIA
10 1990 r. u co3nanue KOTOpOoi ObLI0 HHUIIMUPOBAHO MPpoOIemMoii TyHIycCcKOTO MeTeopuTa.
PaboTbl M0 N3yyeHN0 KOCMUYECKOM MbUIM IPOBOAMUIIUCH MO pyKOBOICTBOM akanemMuka PAMH
H.B. Bacunsesa.

[Tpu onieHKe BBIMAJCHUH KOCMUYECKOH TTBUIH, HAPSTY C IPYTHMH ITPHPOTHBIMHU
IUTaHILIETaMU, UCII0JIb30BaJICSA TOP(Q, CIIOKEHHBIN MXOM cparHyM Oypblil 10 METOAUKE TOMCKOTO
yaenoro FO.A. JIbBoBa. DTOT MOX JOCTAaTOYHO IMIUPOKO PACIIPOCTPAHEH B CPEAHEH MOJIOCE 36MHOTO
niapa, MUHepajibHOE MTUTaHHE MOJIy4aeT TOJIbKO U3 aTMochepsl U 001aaeT crnocoOHOCThIO
KOHCEPBHUPOBATh €r0 B CJIOE, OBIBIIIEM IIOBEPXHOCTHBIM BO BpPEMs MOMa/laHUsl HA HETO IbUIH.
[TocnoitHas cTpaTuduKanus U 1aTUPOBKa TOpda M03BOJISET 1aBaTh PETPOCIEKTUBHYIO OLICHKY €€
BbImaieHns. M3ydanuch kak cepudeckue yactuibl pazmMepom 7—100 MM, Tak 1
MHUKPO3JIEMEHTHBIN cocTaB Top(dsiHOTO cyocTpaTa — (QPYHKIIMHU COJIepKaBLICICS B HEM IbLIH.

Meroika BbIie/IeHHS] KOCMUYECKOM MBUTH U3 Topda 3aKiovaeTes B cienyroniem [14; 15].
Ha yugactke BepxoBoro carasoBoro 0010Ta BEIOMPAETCS JIOIIAIKA C POBHOM MOBEPXHOCTHIO U
TOpGAHOI 3aJIeXKbI0, CIIOKEHHOW MXOM caraym Oypsiii (Sphagnum fuscum Klingr). C ee
MTOBEPXHOCTH HA YPOBHE MOXOBOI IEPHUHBI CPE3al0TCs KYCTApHUYKHU. 3aKJIaibIBaeTCs Iypd Ha
riyouny g0 60 cM, y OopTa ero pazmedaercs IUIONIaAKa Hy)KHOTo pasmepa (Hampumep, 10x10 cm),
3aTeM C JBYX WJIM TPEX €0 CTOPOH OOHaXKaeTcst KOJIOHKA Topda, pa3pe3aercs Ha IUIacTh 10 3 CM
Ka)X[[bIi, KOTOPBIC YIIAKOBBIBAIOTCS B MOJMATHICHOBBIC MakeThl. BepxHue 6 cioes (ouec)
paccMaTpuBalOTCS COBMECTHO U MOTYT CIIY>KUTb ISl ONIPEJIEICHHS BO3PACTHBIX XapaKTEPUCTHK IO
meroauke E.Sl. Mynbausposa u E.JI. Jlammuna [15]. Kaxsiit miact B 1a00paTOpHBIX YCIOBUAX
MIPOMBIBAETCS CKBO3b CUTO C tuameTpoM siueit 250 Mk B TeueHne He MmeHee S MuH. [Ipomremmmit
CKBO3b CUTO T'YMYC C MUHEPAJIbHBIMU YaCTUI[AMU OTCTAaUBAETCS JI0 IIOJIHOTO BbIMAIEHUS 0CalKa,
3aTeM 0CaJIOK ciauBaercs B yamky lleTpu, rae BeiCymmBaeTcs. YIaKOBaHHBIN B KAIBKY, CYXOH
oOpazen ya00eH sl IePEeBO3KH U JUIsl TabHENIEro u3ydyeHus. B cOOTBETCTBYIOIIUX YCIOBUSIX
oOpa3zerr 030Js1eTCsl B THTIIE U My(pelTbHOM Tieun B TedeHue Jaca rnpu remneparype 500-600 rpa.
30J1bHBIN OCTATOK B3BEIIMBAETCS U MOBEPraeTcs JIN00 OCMOTPY 01 OMHOKYISIPHBIM
MUKPOCKOTIOM TP YBEJIMYCHUH B 56 pa3 Ha MpeMeT BBISABICHHS CHEPUISCKUX YACTHUI] Pa3MEPOM
7-100 u Gonee MKM, JINOO TIOJBEPraeTcs APYTUM BUAaM aHalu3a. T.K. MUHEpaJIbHOE IIUTAaHHE ATOT
MOX IOJIy4aeT TOJbKO U3 aTMOC(hEpBl, TO €ro 30JIbHAsI COCTABIISAIONIAS MOXKET ABJIATHCS PYHKUIHEH
BXOJILIEH B €€ COCTaB KOCMUYECKOM MbUIH.

Tak uccnenoBanus B pailoHe najeHust TyHI'ycCKOro METEOpUTa, YAaJleHHOM OT UCTOYHHUKOB
TEXHOTE€HHOI'O 3arpsi3HEHUsI HA MHOTHE COTHU KHJIOMETPOB, TO3BOJIMIIN OLIEHUTh IPUTOK Ha
MOBEPXHOCTH 3eMin cheprudecknx gactull pazmepoM 7—100 mxm u 6osee. Bepxuaue ciion Topda
JlaJid BO3MO>KHOCTh OLIEHUTD BBINAIeHUE II100aJIbHOTO a3p030Jis Ha BpeMsI UCCIIeI0BaHus; CIIOH,
otHocsuecs kK 1908 r. — BemiectBa TyHTIycCKOT0O METEOpUTa; HUKHUE (IOMHIYCTPUAIBHBIC) CIIOU
— KocMHuecKoi nbLH. [IpUTOK KOCMUYECKUX MUKpPOCGEPYIT Ha HOBEPXHOCTh 3€MJIU PU 3TOM
onennBaercs BenmuunHoi (2—4)-10° t/rox [9], a B nenom kocmuueckoi moum — 1,5-10° T/rox. Beum
MCI0JIb30BAaHbl AHAJIUTUYECKHUE METO/Ibl AaHAJIN3a, B YACTHOCTU HEUTPOHHO-aKTUBALIMOHHBIH, IS
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OTIpE/IeNIeHUs] MEKPO3JIEMEHTHOTO COCTaBa KOCMUYECKOH MbLTH. [10 3THM MaHHBIM €XKeroTHO Ha
[10BEPXHOCTb 3eMIIM BBIIAJAeT U3 KOCMUYECKOrO IIPpocTpaHcTBa (T/rox): xkenesa (2-10°), koGanbra
(150), ckanmus (250).

Bonbioit nHTEpeC B M1aHE YKa3aHHbBIX BBILIE UCCIIEI0OBAHUHN MPECTABIIAIOT pabOThI
E.M. KonecHukoBa ¢ coaBTopamu, 00OHapyXUBLUIUMH U30TOIIHbIE aHOMAJIMH B TOpQe paiioHa
nageHust TyHTyccKoro Meteopura, otHocsmuecs k 1908 r. u roBopsiue, ¢ OJHOH CTOPOHBI, B
M0JIb3y KOMETHOHM TMTIOTE3bI ATOTO SIBJICHUS, C APYTOM — MPOJIMBAIOIINE CBET Ha KOMETHOE
BEIIECTBO, BHIMABIIEE HA TIOBEPXHOCThH 3EMIIH.

Haubonee momuasiM 0630poM mpo6sieMbl TyHTyCCKOTO METEOPHTA, B TOM YHUCIIE €T0
BemiectBa, Ha 2000 r. cnenyeT npusHaTh MoHOrpaduio B.A. bponinrana [16]. [Tocnennue qanHbe
o BemiecTBe TyHT'yCCKOTO MEeTeOpUTa OBLIH JOJI0KEHBI U 00CYKICHBI Ha MeXTyHapO HOM
koHdepeniun «100 et TyHarycckomy peHomeny», Mocksa, 2628 utons 2008 r. [17]. HecmoTpst
Ha JIOCTUTHYTHIH MPOTPECcC B U3YUYEHUH KOCMUYECKOH MBLIH, PSIIT IpoOIeM BCe eIe OCTaeTcs He
pEIIECHHBIM.

N CcTOYHUKHM METAHAYYHOI'0 3HAHUSA 0 KOCMHUYECKOH MbLIU

Hapsiny ¢ naHHBIMH, KOTOpBIE [TOJIy4€Hbl COBPEMEHHBIMU METOJaMH HCCIIEI0BaHus,
00JIbIION MHTEPEC MPEACTABIISAIOT CBEJICHUS, COAEpIKAILUECs BO BHEHAYYHbBIX HCTOYHUKAX!
«[Tucemax Maxatm», Yuenun XKupoit Dtuky, niucbMax u tpynax E.W. Pepux (B wactHOCTH, B e
pabote «/3yueHne CBOMCTB YeIOBEKa», I'/ie JaeTcs OOUIMpPHAs IPOrpaMMa HayqHbIX UCCIIe0BAHUN
Ha MHOTHE TOJIbI BIICPE).

Tax B muceme Kyt Xymu 1882 r. penakTopy BIHATENBHON aHTIIOS3BIYHOM ra3eTsl «llnonep»
A.T1. Cunnery (OpUriHai MicbMa XpaHUTCS B BpuTaHCKOM My3ee) MPUBOIATCS CIICAYIOLIHE
JaHHbIE O KOCMHYecKoit mbiu [19]:

— «BpICcOKO HaJl Halllel 3eMHOM MOBEPXHOCTHIO BO3/AYyX IIPOMUTAH U MPOCTPAHCTBO
HAITOJJHEHO MArHUTHOM M METEOPHOM IBUIBI0, KOTOPAs JakKe HE MPUHAUICKNAT HAIIEH COJIHEYHOMN
CUCTEME,

— «CHer, B 0COOEHHOCTH B HAIlIMX CEBEPHBIX 00JIACTSIX, IIOJIOH METEOPHOTO JKeJe3a 1
MarHUTHBIX YaCTHUII, OTJIOKEHUS NOCIEAHUX HAXOAUMBI J1aXKe Ha THE OKEaHOB». «MUIUTHOHBI
OJ0OHBIX METEOPOB M TOHYANUIIIUX YACTUIL JOCTUTAIOT HAC €KETOIHO U €XKETHEBHO;

— «KaXJJ0€ aTMOCcepruyecKkoe U3MEHEHHE Ha 3eMJie U BCe MepTypOaui IPOUCXOAST OT
COEJIMHEHHOTO MarHeTu3Ma» JABYyX OOJIBIINX «Macc» — 3eMIIM U METEOPHOU NbLIH;

— Cy1ecTByeT «3eMHOE MarHeTU4eCKOe IPUTSIKEHNE METEOPHOM MBI U MIPSIMOE
BO3JICHCTBUE TIOCTIEIHEN Ha BHE3AITHbIE N3MEHEHUS TEMIIEPaTypbl, 0OCOOEHHO B OTHOIIEHUHU TEIlIa U
XO0JI01a%;

— T.k. «Ha1a 3emJys Co BCEMU APYTUMU IUIAHETaMU HECETCsl B IPOCTPAHCTBE, OHA MOJTy4aeT
0O0JIBIIYIO YaCTh KOCMUYECKOM MBLIM Ha CBOE CEBEPHOE MOJYIIapUe, HEKETN HA F0KHOE», «...3TUM
00BSCHSETCS KOJIMYECTBEHHOE MPe00s1alaHie KOHTUHEHTOB B CEBEPHOM IOJIyLIApUU U OOJIbIIIEe
M300MJINE CHETa U ChIPOCTU;

— «Termno, KOTOpoe MoTydYaeT 3eMJIS OT JIy4eH COJIHIIA, SBISETCS, B CAaMOW OOJIbIIEH
CTEIEHH, JIMILb TPEThIO, €CJIM HE MEHbIIIE, KOJINYECTBA MOJIYy4aeMOro €0 HEOCPEACTBEHHO OT
METEOPOB;

— «MoILHbIE CKOTIJIEHHUS] METEOPHOTO BEIIECTBAa» B MEXK3BE3THOM IIPOCTPAHCTBE MIPUBOJAT K
HCKaXEHUIO HAOJI0JaeMO HHTEHCUBHOCTH 3BE3HOTO CBETA U, CIIEI0BATENBHO, K HCKaKEHHUIO
paccTOsiHUM 10 3B€3J1, MOJIYyYEHHBIX (POTOMETPUUYECKUM ITYTEM.

Psn 3TuX noJsokeHui onepekaal HayKy TOrO BpEMEHH U ObLIN MOATBEPHKICHbI
MOCJIEYIOLUMU UCCIIEJOBAaHUSIMU. TakK, UCCIIe0BaHUS CyMEPEYHOIO CBEUEHHS aTMOC(EDPHI,
BeInoHeHHbIe B 30-50-x rr. XX Beka, IMoKa3ald, 4To, €ciai Ha BbicoTax MeHbIne 100 kM cBeueHume
OTIPEIEIISICTCS. pAacCesTHUEM COJIHEUHOTO CBETa B Ta30BO# (BO3YIIHOM) cpelie, TO Ha BbIcOTax Ooliee
100 kM mpeoOITaaroNIyo poJib UTPaeT paccesiHUe Ha MbUTMHKAX. [lepBbic HAOFOIeHN,
BBITIOJIHEHHBIE C TIOMOILbIO HCKYCCTBEHHBIX CITYTHUKOB, IPUBEIU K OOHAPYKEHUIO MbLIEBON
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000J104KHM 3eMJIM Ha BBICOTAX HECKOJIBKO COT KUJIOMETPOB, Ha YTO YKa3bIBAETCS B YIOMSIHYTOM
nucbeMe Kyt Xymu. OcoOblit HHTEpec IpeACTaBIISIOT JaHHbIE 00 HCKaXEHUSIX PAaCCTOSHUH 110
3B€3/1, IOJIy4eHHBIX (hoTOMETpHUUEeCKUM ITyTeM. [1o cyiiecTBy 310 ObUIO yKa3aHHEM Ha HaJIU4uue
MEX3BE3JHOTO TorionieHus, oTkpbitoro B 1930 r. Tpemruiepom, KOTOpOE 1O TIpaBy CUATACTCS
OJTHUM M3 BOXHEUIINX aCTPOHOMUYECKUX OTKpbITHI 20 Beka. Y4eT MeK3BE3THOTO MOTIJIOIIECHUS
MIPUBEJI K IIEPEOLIEHKE LIKaIbl aCTPOHOMUYECKUX PACCTOSIHUMN U, KaK CIIEJCTBUE, K U3MEHEHUIO
Macmitaba Bugumoin BeeneHHOH.

HexkoToppie 1mosioxeHust 3TOro NuchbMa — O BIMSIHUM KOCMUYECKOW MBLUTH Ha MPOLIECCHI B
aTMocdepe, B YaCTHOCTHU Ha MOT0/Ty, — HE HaXOST [T0Ka HAy4HOI'O MOATBEPKIECHUS. 3/1€Ch
HE00X0IMMO JlabHeHIee H3ydeHHe.

OObpaTtumcs ellie K 0JHOMY UCTOUYHHUKY METaHay4yHOr o 3HaHus — Y4enuto JKuBoi DTukH,
cozpanHomy E.W. Pepux u H.K. Pepuxom B coTpyaaudectse ¢ I 'nManialickumu Y 4uTessiMu —
Maxarmamu B 20-30 roapr XX Beka. [lepBoHayanbHO M3AaHHBIE HA PYCCKOM sI3bIKE KHUTH JKHBOM
DTUKU B HACTOsIILIEE BpeMsI IEPEBEACHBI M U3aHbl HA MHOTHX SI3bIKax Mupa. B HuX yznensercs
00JbII0€ BHUMaHUE HayuyHbIM npobiaemam. Hac B jaHHOM citydae OyZeT HHTEepecoBaTh BCe, UTO
CBSI3aHO C KOCMUYECKOH MbLIbI0 [18].

[IpoGneme KOCMUYECKOM MbUIH, B YaCTHOCTU €€ MPUTOKY Ha IOBEPXHOCTh 3€MJIU, B YUECHUU
XKupoit DTuku ynensercs A0CTaTOYHO MHOTO BHUMaHMUS.

«OO0paiaiiTe BHUMaHHE HAa BBICOKHE MECTA, MOBEPKEHHbIE BETPAM OT CHEXHBIX BEPILIHUH.
Ha ypoBHe nBaamatu uetsipex Thicad (yTOB MOKHO HAOJIIOAATh 0COOBIC OTIIOKEHUS METEOPHOU
nput» (1927-1929 rr.) [20, 8 571]. «HemoctaTo4qHO M3y4atOT adpOJIUThI, €IIe MEHBIIIE YACISIOT
BHUMAaHHS KOCMUYECKOW IMbLJIM HA BEUHBIX CHerax U rieryepax. Mexny reM Kocmuueckuit Oxean
pucyet cBoit putMm Ha BepimnHax» (1930-1931 rr.) [21, 8§ 70]. «IIbu1s MeTEOpHAS HEAOCTYITHA
riasy, HO JIaeT OYEHb cyliecTBeHHbIe ocaakm» (1932—1933 rr.) [22, § 428]. «Ha camoMm unctom
MECTE€ CaMbIil YUCTBIM CHET HACBIILIEH MbUIbK 36MHOW U KOCMUYECKOW, — TAK HAIIOJIHEHO
MPOCTPAHCTBO JlaXKe rpu rpyoom Hadmronenun» (1936 r.) [23, § 147)].

Bomnpocam kocmuueckoit mbliu 00J1b1I0€ BHUMAHKE YeJIeHO U B «KOCMOJIOTHYECKUX
sanucsax» E.W. Pepux (1940 r.). Cnenyet umeThb B Buay, uro E.M.Pepux BHUMaTENbHO Clieana 3a
pa3BUTHEM aCTPOHOMMHU U ObLIA B Kypce MOCIIEHUX €€ TOCTHXKEHU; OHa KPUTUYECKH OLIEHUBasla
HeKoTopbie Teopun Toro BpemeHu (20—30 ro bl MPOLLIOro CTOJICTHS), HAIIPUMED B 00JacTH
KOCMOJIOTHH, U €€ MPEACTaBICHHS TIOATBEPIHIKCE B Hatie Bpems [24]. Yuenue XKupoit Dtuku u
Kocmonornueckue 3anucu E.W. Pepux coaepxar 1enslid psj MOJ0KEHUH 0 TEX Mpoleccax,
KOTOPbIE CONPSKEHBI C BbINAaIEHUEM KOCMHUYECKOH MbLJIM Ha OBEPXHOCTh 3EMJIU U KOTOpPbIE
MO>KHO 00OOUIUTH CIAEAYIOIINM 00pa3oM:

— Ha 3eMJII0 IOCTOSIHHO KPOME METEOPUTOB BBINIAAAI0T MaTepHalIbHbIE YaCTHUIIbI
KOCMHUYECKOMH IMbUIN, KOTOPbIE IPUBHOCAT KOCMHUYECKOE BEIIECTBO, HECYyIllee HH(OPMALIUIO O
JanpHnx Mupax KOCMUYECKOTO MTPOCTPAHCTBA,

— KOCMHYECKas MbUIb U3MEHSIET COCTaB M0YB, CHEra, PUPOJIHBIX BOJ U PACTEHUH;

— 0COOEHHO 3TO OTHOCHUTCS K MECTaM 3ajieraHusi IPUPOIHBIX Pyll, KOTOPBIE HE TOJIBKO
SIBJIIFOTCSI CBO€OOPa3HbIMU MarHUTaMH, IPUTITUBAIOUIMMU KOCMUYECKYIO IIbLIb, HO U CIIEAYEeT
0KUJAaTh HEKOTOPO# nuddepeHnuranmu ee B 3aBUCUMOCTH OT BUAA pyabl: «Tak jxene30 u npoune
MeETaJlJIbl IPUTITUBAIOT METEOPbI, 0COOEHHO KOT'/1a PYAbl HAXOASTCS B €CTECTBEHHOM COCTOSIHUU U
HE JIMIIEHBI KOCMHYECKOTO MarueTusma» [22, 8§ 493];

— Oosbioe BHUMaHue B YueHuu JKuBoil DTUKHU yJenseTcs rOpHbIM BEpPIIMHAM, KOTOPbIE MO
yrBepxaeHuo E.M. Pepux «...sBIsSIOTCS BETUYANIIMMHU MAarHUTHBIMH CTaHIHSIMUY [ 25].
«...Kocmuueckuii OkeaHn pucyer CBO puT™ Ha BepuiunHax» [21, 8§ 70];

— U3y4yeHUEe KOCMHYECKOMN MBI MOXKET MPUBECTH K OTKPBHITHUIO HOBBIX, €111 HE
0OHapyKEHHbIX COBPEMEHHON HAyKON MUHEPAJIOB, B YACTHOCTH — MeTaJl1a, 00J1a/1al0iero
CBOMCTBaMH, MOMOTAIOUIMMH XpPaHUTh BUOPALIUU C TaTbHUMHU MHUPaMU KOCMUYECKOTO
MIPOCTPAHCTBA;

— IIPY U3YYEHUHU KOCMUYECKON MBI MOTYT ObITH OOHAPYKEHbI HOBbIE BUbI MUKPOOOB U

Oaxrepwmii [22, § 461];
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— HO YTO 0COOEHHO BaXHO, YueHue JKuBoi DTUKHU OTKPHIBAET HOBYIO CTPAHUILY HAYYHOT'O
MO3HAHUS — BO3JICHCTBUS KOCMUUYECKOM MBLIM HA )KUBbIE OPIraHU3Mbl, B TOM YHCJIE — HA YEJIOBEKa U
ero sHepreTuky. OHa MOXeT 0OKa3bIBaTh PA3HOBH/IHbIE BIMSHUS HA OPraHU3M YeIoBeKa U
HEKOTOPBIC MPOIECCHI Ha (U3NIECKOM U, 0COOCHHO, TOHKOM IutaHax [23, § 410; 20, § 571; 21, 8§ 70;
26, § 221, 27].

DT CBEJCHMS] HAUMHAIOT HAXOAUTh MOJITBEPK/IEHHE B COBPEMEHHbBIX HayYHBIX
uccienoBaHusaX. Tak B OCIeAHNE IO/l HA KOCMUUYECKUX MBIIMHKAX ObLIM OOHAPY>KEHBI CII0KHbIE
OpraHMYEeCKUE COCTUHEHHS 1 HEKOTOPBIC YUCHbBIE 3arOBOPUIIM O KOCMHUYECKUX MUKpoOax [28]. B
3TOM IIJIaHe 0COOBIM HHTEpEC MPEJICTABIISIIOT padOThI 10 OaKTEpHAIbHON aJIE€OHTOJIOTHH,
BhINoJIHeHHBIE B HCTUTYTE MasieoHToorun PAH [29]. B aTux paboTtax, MOMUMO 3€MHBIX ITOPO/I,
uccienoBanuch MereopuThl. [lokazaHo, 4To HailieHHbIE B METEOPUTAX MUKPOOKAMEHEIOCTH
MIPEJICTABISIOT COOOM cie/Ibl )KU3HEIEATEIbHOCTH MUKPOOPraHM3MOB, YaCTh KOTOPBIX [0100HA
nuaHoOakTepusM. B psizie uccneaoBaHuii yanoch SKCIEPUMEHTAIbHO [MOKA3aTh MOJOKUTEIbHOE
BIIMSIHUE KOCMMUYECKOTO BEIIECTBA HAa POCT PacTeHUI U 000CHOBATh BOZMOXKHOCTh BIIMSIHUSI €70 Ha
opranmu3m uenoseka [8; 30].

ABTopbl Yuenus XKuBoit DTUKH HACTOSTEIBHO PEKOMEHIYIOT OpPraHU30BaTh MOCTOSIHHOE
Ha0JII0/ICHHE 32 BbIMaIEHUEM KOCMUUYECKOH NbLIM. M B KauecTBe ee MPUpPOHOTO HAKOTIUTENS
HCI0JIb30BAaTh JIETHUKOBBIE U CHETOBbIE OTJIOKEHMS B rOpax Ha BbICOTE CBhILIE / ThiC. M. Pepuxu,
KHBS IOJITHE TObI B [ MManasx, Me4TaroT O CO3/IaHiH TaM Hay4yHOU cTaHmuu. B muceme ot 13
okTs10pst 1930 1. E.W. Pepux numer: «Crannus gonkHa pa3BuThes B ['opox 3Hanus. MblI )xenaeM B
stoM ['opojie naTh CUHTE3 TOCTHKEHUM, TOTOMY BCe 001aCTU HAyKH JIOJIKHBI OBITH BIIOCIIECTBUI
MIPE/ICTaBJICHbI B HEM... 3yueHne HOBBIX KOCMUYECKHUX JIy4eil, TaloII1X YeJI0BEYECTBY HOBbIE
LIEHHEHII1e SHEPTUH, BO3MOXKHO TOJBKO Ha BBICOTAaX, OO BCE caMOE TOHKOE U CaMO€ LIEHHOE U
MOIIIHOE JIEKUT B 00Jiee YHCTBIX CJIOSIX aTMocdepbl. Takke pa3Be He 3acilyKUBAaIOT BHUMAaHUSI BCE
METEOPUYECKUE OCATKH, OCAKAAIOLINECS HAa CHEXHBIX BEPIINHAX U HECOMBIE B JIOJIMHBI TOPHBIMU
noTokaMu?» [25].

3akiouyeHue

N3yuenne KOCMUYECKO MBIJIM B HACTOSIIEE BPEMsI PEBPATHIIOCH B CAMOCTOSTEIIbHYIO
00J1aCTh COBpEMEHHOM acTpo(U3MKU U reoPU3UKH. ITa MpodiieMa 0COOCHHO aKTyalbHa,
MMOCKOJIbKY METEOPHAsI BB SBIISETCS HICTOYHUKOM KOCMHYECKOTO BEIIECTBA U DHEPTHUH,
HETIPEPHIBHO MPUBHOCHUMBIX Ha 3€MITI0 U3 KOCMHUYECKOTO TPOCTPAHCTBA U aKTHBHO BJIMSIIONIUX HA
F€OXUMHYECKHE U Te0(U3NIECKUE MTPOIIECCHI, a TAKKE OKA3BIBAIOIINX CBOCOOpa3HOE BO3ACHCTBIE
Ha OmoJIorn4eckue 0OBEKTHI, B TOM YKCIIE Ha YeJIOBEKA. DTH MPOIECCHI MOKa €IIle MTOYTH HE
M3y4YeHbl. B n3y4eHNN KOCMUYECKON MTBUIH HE HAIIUTHA JIOJDKHOTO MPUMEHEHHUSI PSIJT TIOJIOKEHUH,
COJIEpXKAIIUXCA B ICTOYHUKAX METaHAyIHOTO 3HAHUsA. MeTeopHast MbLIb MPOSBIIETCS B 36MHBIX
YCIIOBUSIX HE TOJBKO KaK (heHOMEeH (PU3UIECKOTO MUPA, HO U KaK MaTepHsi, HECYIas SHEPTreTUKY
KOCMHYECKOTO MPOCTPAHCTBA, B TOM YHCJIE — MUPOB WHBIX U3MEPEHUN U HHBIX COCTOSIHUNA MaTEPHUH.
VY4yeT 3Tux nosioxeHui Tpedyer pa3paboTKH COBEPIIIECHHO HOBOW METOAMKU U3YYCHUSI METEOPHOU
nbpud. Ho BaxkHelel 3ajaueii no-npexxHeMy octaercst cOop U aHallu3 KOCMUYECKOH MbUIN B
Pa3IUYHBIX TPUPOTHBIX HAKOITHTEIISX.
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