I'maBa V
IIpo6aempbl cylecTBOBAHUA M MOMCKA BHE3eMHBIX
04aroB KU3HU U pazyma

§1. ApryMeHTBI B OJIb3Yy CYLIECTBOBAHMS *KU3HH BHE 3eMIIH

1. Ecau 3axoHbl BeenenHoli Be3ge OHU U Te Ke, TO He JNAET Jn
3TO OCHOBAaHME JAJISl YTBEPKICHHUS, YTO KU3Hb 3aKOHOMEPHO BO3HH-
KaeT B pa3HBIX MecTax BceneHHOM, pa3 oHa yXe CYyIIeCTBYeT Ha 3eM-
ne? [TonoXuTeNnbHBIH OTBET Ha HTOT BOIPOC JaBaiu AHaKCHMAaHJAP
(610-546 rr. o H.3.), Jlykperwmii (99-55 rr. no H.3.) u [xopnano bpy-
o (1548- 1600). B macrosiiee BpeMs mpH pa3pabotke mosjenei Bce-
JIEHHOHN HMCIOJIB3yeTCsl KOCMOJIOTHYECKHI MPHUHIIUI, OTYAaCTH TOJI-
TBEPKAEHHBIN HAOJIOJCHUSIMH, COrJIaCHO KoTopoMmy BceneHHast oj-
HOponHa U u3orporHa. OZHOPOAHOCTH KaK pa3 W O3HAYaeT OAHWHA-
KOBOCTb 6ceX CBOMCTB MaTepuH BCIOAYy B mpocTpaHcTBe. [IpaBaa, mpu
3TOM MMEIOTCS B BUAY CpPEHHE 3HA4YEHHS Pa3HbIX (pu3uyeckux mapa-
METPOB BHYTPH KyOOB ¢ JutnHO#N pebpa 3° 21%'kM (mist HCKITIOUSHUS
ciydaiiHeix oTkioHeHH#). Ho Takux kyOoB BO BceneHHol oueHb
MHOTO.

3a mpepenaMu 3eMIIM CKOJIBKO YIrOJHO HEOOXOIMMBIX AJIsl 3a-
POXJICHUS U PA3BUTHS KU3HU SHEpruu (B BHUJC M3IydeHHs 3BE3N),
XMMHYECKOro Matepuaia (Bogopoja, yrieponaa, Kuciopoaa, a3ora
U T.J1.), IiaHer (oOHapyxeHo OoJiee AecsITKa JAPYTUX 3BE3JHBIX CHUC-
TeM C IUTaHeTaMH) W BpeMeHHu (Ui IBOJIONMHU ku3HH). [IpumepHOo 1
% Bcex 3BE&3 Hameil ['amakTuku (TO ecTh OoJlee MUJTMApAA) - TOTO
ke tuma, yro u ComnHiie.

Kpome miaHer mpucTaHWIIaMH AJisl )KU3HH MOTYT CTaTh HEKO-
TOpble UX CHYTHHUKH, a TaKXKe CPaBHUTEIBHO MalleHbKHE OCTHIBAIO-
mue 3Be3bl (rumoresa actpoHoma Xapusoy Illeraun, 1885-1972). B
MocJeIHEM CiTydae MCTOUYHUK DHEPTHH HAXOIAUTCS HE CHapYXH, Kak
Ha 3emJie, a BHYTPH, TO €CTh B 3Be3Jle, Ha MOBEPXHOCTH KOTOPOH pac-
1Bejia XU3Hb.

B Mex3BE3IHOM mpocTpaHCTBE 0OHApPYKEHBI MHOTHE JECSITKH
opraHudeckux coenrHeHui. [lo-BuaumMomy, TaMm CyIIECTBYIOT YCIIO-
BUSL JUISl CHHTE3a TaKHX BEIIECTB - KUPIHYUKOB >KHBOTO.
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Mpicib, BBICKa3aHHYIO B Hadajie 3TOro MyHKTa, MO)KHO BBIPA3UTh
nHave. [lomymenue, 4ro 3emisd - eJUHCTBEHHBINH Bo BcenmenHoit odar
XKHU3HH U pa3yMa, paBHOCHIILHO IPU3HAHUIO GblO€1eHHOCHIU HATLIETO Me-
cta Bo Beenennoit. C apyroit CTOPOHBI, BCS HICTOPHS aCTPOHOMUH - UCTO-
pUs IPEOOJIEHUS] AaHTPOIIOLIEHTPU3MA, FEOLEHTPU3MA, TETUOLEHTPU3MA
M 3aTeM - TajakToleHTpu3Ma (BHadase nonaranu, yto ComHeuHast CHc-
TeMa HaXOAUTcs BOMM3H IIeHTpa ["anakTHKY - eMMHCTBEHHOH BO BeeneH-
HOM; TIOTOM TIOCJIE OTKPBITHS IPYTUX TaJIaKTHK KU3-3a OIHUOOK OIpezerne-
HUSI pACCTOSHUH MONy4aioch, 4to ["anmakTuka - camasi OoJbmas cpeau
rajakTHK; Teleph W3BECTHO, YTO TaKMX TaJlaKTHK, KaK Halla, - MHO-
KECTBO).

2. Bropoii aprymeHT umeer ¢uinocodckuii xapakrep. OH cBs-
3aH C OTBETOM Ha BOMPOC. MOXKET JIW MaTepusi CyHIeCTBOBAaThH OECKO-
HEYHO, HE MOPOXKAasi BpeMsi OT BPEMEHH AOCTaTOYHO OONbIIOE YHC-
JI0 OYaroB XU3HU W pazyma?

Ha 3emie HenmpepbIBHOCTh CYIISCTBOBAHUS KHU3HUM OOCCIeUH-
BaeTcs, B YaCTHOCTH, €€ CITOCOOHOCTBHIO K M3MEHEHUSM B YCIOBHSX
HU3MEHSIOLIENCS BHEIIHEW Cpelbl.

[Ipr HanMuuM pa3HOOOpPa3HBIX MEXaHU3MOB, 0OECIIEYMBAIOLINX
3Ty CIOCOOHOCTDH BBIJIENSIETCS TIIaBHBIM BEKTOP JKU3HEHHOTO Ipoliecca
- CTpeMIIeHHE K BBDKHBAHHIO, TO €CTh K Oeccmepmuio. Te Lenu moko-
JIEHWH, B KOTOPBIX 3TO CTPEMJIEHHE yracjio WIH XOTsl Obl He 00peso
JOCTaTOYHOW CHJIBI, BHIOBIBAIOT M3 UTPHI. FIMEHHO Takoil HempephiB-
HBI OTCEB HEKM3HECIIOCOOHOTO U 00ECIEUMBAET COBEPIIECHCTBOBA-
HUE CPENCTB AJIA COXPAaHECHHS U YCHJICHHs CTpeMJICHHS K OeccMep-
THIO.

B ompenen€éHHbIl MOMEHT Ha 3TOM IIyTH IOSIBISIETCS HOBOE OpPY-
Kue - Ovicmpoil pazym. OH BO3HUKAET BCIEI 32 Ka4eCTBOM, KOTOPOE
MOXHO Ha3BaTh MEIJIEHHBIM paszyMoM. llocinenHum o0mamaiot gce
BBDKHMBINHME 32 MWIJIMAPABI JeT IeNH MOKOJICHUN H3MEHSIOMUXCS
YKUBBIX OPTaHHU3MOB. 3]IeCb HOCHUTENIIMU pa3yMa SBJISIOTCS HE OTJIENb-
HBbIE J)KUBBIE OPraHU3MBbl, a HEKHI pa3BEPTHIBAIOLIUINCS BO BPEMEHU
MPOIECC, BOIUIOIIEHHBIH B HM3MEHIONIEHCS (OJHOBPEMEHHO C M3Me-
HEHMSIMU OKPY)KaIoLIeH Cpeibl) IeNu MOKOJICHUH.

Ho u ObIcTphIil pa3zyM MOXET OKa3aThCsl JUIS KH3HH BCErO JIUIIb
MEepexXoHON cTaauel K Ooyee MOUIHOMY CPEICTBY - K C8epXpA3yMY.
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OH oOnamaer crocoOHOCThIO: 1 - KOHIIGHTpUPOBaTh Heobo3puMoe (st
OBICTPOro pa3zyma) KOJHUeCTBO HH(POpMAIIMH, 2 - TTOYTH MTHOBEHHO W3-
BJIEKAaTh HY)KHBIC CBEICHHS U3 UX XpaHwiuniia (G yHKIHs BOCHOMHHAHMS)
1 3 - MOZICIUPOBATD CIIOXKHEHIIIHE MTPOLIECCHI C LENbI0 0TOOpa ONTHMAITb-
HOIl muHuM noBeAeHus. HecMoTpst Ha TO, 4TO Ha 3emiie CBepXpa3yM emié
HE IMOABUIJICA, AJIA HET'O CO3AaHbI HCO6XOZ[I/IMI)IC Hpe[[HOCI)UIKI/I: KOMIIbIO-
TEPHBIC MCTOABI U TEXHUKA.

O6nanast TAKMM CPEACTBOM, JKU3HB MoiydaeT d((eKTUBHBIH HH-
CTPYMEHT, MO3BOJISIOIIMN YCKOPUTH €€ caMOpa3BUTHE, a 3aTEM H CMe-
HUTh HOCHUTENsI cBepxpasyma (MOXeET ObITh, BO3BPATUThCS K OMOJIOTH-
yeckoMy HocuTento). O ToM, Kak 3TO OylIeT MPOMCXOAUTh Ha CaMOM
Jiene, MOKHO TOJIbKO ranaTh. OJHAKO BIOJHE BEPOSTHO, YTO MHOIO-
KPaTHO YBEIMYHMB BPEMsI CBOCTO CYIIECTBOBAHHS M COXPAHMB CTpeMJe-
HUE K OECCMEPTHIO, MOTYIIECTBEHHAS JKU3Hb 03a00TUTCS U OecCMepTH-
eM camoii Marepur. Takum oOpa3oM, MOpOXk/Iasi KU3Hb U pa3yM, mMate-
pHst co3IaéT MexaHu3M, oOecrieunBalommii e€ GeccmepTue.

C oroii Toukm 3peHust Omocdepa 3eMian U BO3MOXKHBIE OHOche-
pBl IPYTUX MHPOB - 3TO CBOCOOpa3HbIE HHKYOATOPHI, B KOTOPHIX BBI-
paimmBaercs HeOOXOIMMOE MAaTePUM CTPEMIICHUE K OECCMEPTHIO.

82.T1e ucKaTh KU3Hb?

Hecmotpd Ha TO, 4TO B MEXK3BE3ZJHOM NPOCTPAHCTBE METO-
JOM pagHOCHEKTPOCKONMUU OOHapyXEeHBbI JOBOJBHO CIOXHBIE
OpTraHNYecKHe COEAMHEHHUS, YCIOBHS NI KHU3HM, HAllOMUHAIOIEeH
3eMHYI0, TaM HeOJaronpusaTHbl (BaKyyMm, yAaléHHOCTh OT HCTOY-
HUKOB JHEPTUH - 3BE3).

Ho xak TaM mosBWINCH MOJIeK)abl, COAEpKAIUEe YIiepos, Kuc-
nopon, BoxopoAa u a3otr? [Ipu B3pbeiBax 3BE3A Ooee MacCHBHBIX, YeM
Connile, B OKpy’karoliee IpOCTPaHCTBO HapsAAy C BOJOPOJIOM M Tre-
JIeM BBIOPACBHIBAIOTCSI M PYTHE DJIEMEHTHI, CHHTE3UPOBaHHbBIE B X0/
SIIEPHBIX peaklMil Mpu TemrepaTrypax B JECATKH U COTHH MUJUIMOHOB
KEITbBHHOB. DTO BEIIECTBO MOCTEIICHHO COOMPACTCS B MEXK3BE3IHbBIC
objaka, rae Ha MPOTSHKEHUU MUJUITMOHOB JIET MPOMCXOIUT CHUHTE3
XUMHUYECKUX coeduHenutl (B YaCTHOCTH, Ha MOBEPXHOCTH MBLUIHHOK).
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BepO)ITHO, JKU3Hb MOXCT INOABHUTHCA U Pa3BUBATbLCA HAa ITOBEPXHOCTU
IU1aHET B6HI/I3I/I HNCTOYHUKOB SHEPI'vK, KAKMMHU SABJIAIOTCA 3Bé3[[I)I. Ecmm mac-
ca 3Be3/bl CIUILIKOM BeiMKa (10 cpaBHEHHIO ¢ Maccoil ConHIa), TO Kak
MOKAa3bIBAIOT PACU€Thl, BpeMs CTaOMIIBHOTO CBEUCHUS 3BE3JIbI CIUIIIKOM
MaJio, 4ToObI JKU3Hb YCIeNa BOSHUKHYTh, Pa3BUTHCS M TOPOJUTH pa3yMHBIE
(opmpbl. Takue 3BE3/1bI B3PHIBAIOTCS M €CJIM K 3TOMY BPEMEHU YKH3Hb T10-
SIBUJIACH, TO OHA MOrU0aeT MpH B3phIBE.

3BE3/BI, Macca KOTOPHIX 3HAUUTENIHHO MEHBIE COTHEYHOU, U3-
JMy4aroT CIUIIKOM Majio dHepruu. JKu3Hb MOXKET MOJAEpKUBATHCS
TOJIBKO Ha MOBEPXHOCTH IJIAHETHl OYeHb OJMW3KOHM K 3Be3ne. B uact-
HOCTH, €ClIi Macca B JiBa pa3a MeHblue, ueM y ConHia, TO YpOBEHb
OCBELIEHHOCTH, CPaBHUMBIN ¢ HaOmromaemMbiM Ha 3emie, OyaeT aoc-
TUTHYT Ha paccrosHuu 40 MutH. KM OT 3Be3nnl. Ha Takom paccTosi-
HUW TIepHoj OOpalleHHsI TIAHEThl BOKPYT CBOETO CBETHJIA COCTABHT
okoio 70 cytok. YrioBol aumameTp 3Be3/bl, HaOMIOAaeMOl ¢ dTOH
riaHeTsl Oyner B 2,35 pasa Oonbine auamerpa CosnHila, HabJr0Iae-
Moro ¢ 3emun. Takas 3Be3ga Oyler MMETh KPACHBIM IIBET, TeMIiepa-
Typa moBepxHOCTH cocTaBUT okoio 3800 K.

Eciu xe macca 3Be31p1 B 1,5 pasza Oosbliie COJIHEUHOM, TO TaKOM
K€ YPOBEHb OCBEIIEHHOCTH, KaKk Ha 3emie, co3JaéTcs Ha paccros-
Hun 250 muH. kM. Ha 3TOM paccrosHumM nepuoja o0opoTa IJIaHeThI
BOKPYT 3Be3/lbl cocTaBUT 1,8 roja, a yrioBoil guaMeTp CBeTHia OYy-
ner B 1,4 paza MeHbIIIE COJTHEYHOro. TemrepaTypa TaKoi 3BE3JbI CO-
craBisier 6650 K.

[Ipenmonaraercs, 4ro y 3TuX 3BE37, Kak U y ConHIa, 3HEpTUs
BBLACIIACTCA B XOAC ANCPHBIX peaKHI/Iﬁ npeBpalicHrud BOJAOpPOJAa B I'c-
yuii. TIpomoIKUTEIbHOCTh ATOW (ha3bl B MEPBOM IIPUMEPE COCTABIIS-
er okoo 80 MiIpJ. JIET M TOJBKO 3 MIIpJ. JIET - BO BTOpoM (B ciyuae
Comama - 12 mapa. ner). Ha 3emite sku3HM MOHAI00MIOCH 3-4 MIIpAL.
JIET, 4TOOBI TOPOAMTH YEIOBEKa - pa3yMHOro. Bo BTopoMm mpumepe
(MaccuBHas 3Be3Ja) BpeMsi CIIOKOWHOW (ha3bl MOXKET OKa3aThCs He-
JOCTATOYHBIM JUIsI TIOSIBJICHHS Oo4yara pasyma, moJO0OHOTO 3eMHOMY.

Kpome mMacchl BO3MOKHO CYHIECTBOBAaHHE W JIPYTHX OrpaHuye-
HUH: 1 - O CIEKTpaIbHOMY COCTaBY M3Iy4eHHE 3BE3/bl JOHKHO odec-
MEYUTh OJIArONPHITHBIC YCIOBUSA ANl GOTOCHHTE3a, 2 - U3yuyeHUe
HE JOJKHO HCIIBIThIBATH 6OHI)H_[I/IX KOHG63HI/II>1, OIIaCHBIX OJIA KU3HU,
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3 - BOKpYT 3Be3/Ibl JIOJDKHBI CYIECTBOBATH IIAHETHI, MPUUEM OpOHTa
TJIAHEThI, HA KOTOPON BO3HUKACT KU3Hb, JOKHA ObITh JJOCTATOYHO
CTaOMIIBHOM, YTOOBI MCKIIOYUTh HEJOMYCTHUMBIE Mepenabl TeMIIe-
patyp (B ciaydae JABYDKEHHS IO BBITSHYTOW opOute), 4 - cama IuiamHe-
Ta JOKHA MMETh HNOIXOMAIIAN XUMHYECKUN COCTaB U T.I.

83. O BO3MOKHOCTH HAKTH 04ar pa3ymMa B OKPeCTHOCTH
3Be3abl Tuna CoJHI A

[TockonbKy ouar *U3HH U pasymMa CYIIECTBYET B OKPECTHOCTH
ConHna, TO B MEPBYIO OYepelb ClienyeT u3ydaTh 3BE3[bI Majo OTIIH-
qaroryecs: OT Hero. Jt1o - 3Be3fbl ¢ maccamu oT 0,9 mo 1,1 macc Con-
HIIQ, C TEM € NCTOYHHKOM DHEPTrUM U HE MMEIOIIUE B Ka4ecTBE CIYT-
HHKa Jpyryro 3Be3ny. Ha pacctosHusx g0 100 CBETOBBIX JIET TaKUX
3BE31 HacuuThiBaercs okono 200.

PaccMoTpuM BepXHIOIO OLEHKY /AJIsi BEPOSTHOCTH CYIECTBOBA-
HUsL ouaea pazyma (B nanbHeiimeMm, OP) B OKpecTHOCTH 3Be3/ibl THIIA
ConHina B mMomenm ee nHabaiooenus ¢ 3emuu.

[Ipeanonoxxum, 4TO BOKPYT KakKJOM 3BE3/bl COJHEYHOrO THUIIA
CYWIECTBYET MOAXOAANIAs CHCTeMa IJIaHeT M Ha OAHOW W3 IJIaHeT
00s13aTeNbHO BO3HHMKAET XHU3Hb, TOpOXAaromas pasyM. Kpome toro
JIOIYCTUM, YTO

- 3Be3abl Tuna CoJIHIIA HEMpPEephIBHO 00pa3yroTCs M3 MEX3BE3 -
HOW cpeabl, MpUUéM Ha TMPOTHKEHWH nocieqHux 12 mupa. sier cko-
pOCTh 3Be31000pa3oBaHUsl HE M3MEHSIIACH,

- ¢ Havana ¢assl “ropenus”’ Bojgopoxaa a0 nosisieHus OP mpo-
XOJMT HE MeHee 4 MIpJ. JIeT,

- Ha MPOTSHKCHUU TMOCHeAyImuX 8 miupa. jer (10 OKOHYaHUs
CIIOKOWHOW (ha3bl cBedeHUs 3Be3/bl) OP BO3HMKAeT ¢ paBHOW Bepo-
SATHOCTBIO B JIFOOOW MOMEHT, HO TOJNBKO OIHAXKIIBI,

- Bo3HHKHYB, OP cymiecTByeT poBHO MHJUIMOH JIeT (TO €CTh B
100 pa3 mornbliie, yeM yKe CYIIECTBYET 3eMHas IMBIIN3AIMS) M 3a-
TeMm 00 TuOHeT, MM00 MEepexXoaUT B HEHAOJI0gaeMOe COCTOSHUE
(manpumep, Tepsier uHTepec Kk apyrum OP).

Ha puc.52 Bech otpe3ok | cooTBeTcTBYyeT MHTEpBaNy BpeMEHH B
8 mipa. et (M3 Bcero BpeMEHH CYIIECTBOBAHHS 3BE3/bI B CITOKOWHOM
¢daze BbUTEHB 4 MIIpA. JIET, 3aTpauyeHHBIX Ha WHKYOAllMOHHBIA Tie-
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puon). Otpesky || cooTBETCTBYET OIMH MHJUTHOH JIET - MPOJOJKUTENb-
HocTh cymectBoBanusl OP. Crpenka .yka3pIBaeT Ha MOMEHT B JKU3HHU
3BE3/bl, KOTZa 3eMHOI HaOmonaTenb e uHTepecyercs. M3 BapuaHToB
A, B u C Tonbko nocnenuuit coorBerctByer OP, cymiecTByromeMy onHo-
BPEMEHHO C HAMH.

Cunras nroboe MoNOKEHHEe CTPENIKM Ha OoTpe3ke | paBHOBepo-
SITHBIM, HaXxOJIUM BEPOSTHOCTh €€ morajanus B oTpe3ok ||, kak or-

100 1
HOILIEHUE COOTBETCTBYIOIIMX WUHTEPBAJIOB BPEMEHU. P = 8x0° 8000 -
HyxHo emé y4ecTh, 4TO BEPOATHOCTHh NMPEObIBAHUS 3BE3/IbI B
12-4_2
Bo3pacte oT 4 no 12 mupa. ner paBHa P, :T :5'

Tenepp MOXHO HAWTU BEPOSTHOCTH P TOro, 4To 3BE37a THUIIA
Conana B MoMeHT eé€ Habmogenus uMmeer OP Ha ogHoll U3 €8 IIaHerT:

1
P=pp,=———
0 .
12000
Ha paccrosausx no 100 cBETOBBIX JET MaTeMaTH4ECKOE OXKH-
JaHWe Yucia 3BE3/, y KOTOPhIX B JaHHBIA MoMeHT umeercs OP, co-

crapnsier 200 P = %0. MaTemMaTHYecKoe 0XHIaHHe CTAHET PaBHBIM

eIMHMIE, €CIH B3ATh BCE COJHIEMOAOOHBIC 3BE3BI 10 PACCTOSHHS
okoo 390 ceeroBbix ser. (Tepmun “maTemaruueckoe oxupanue”
COOTBETCTBYET CPEIHEMY YHCIY).
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HOIIy‘IeHHI)Ie BBIIIC OLICHKU SIBJIAKOTCS HaH60nee OIITUMHUCTHUYHBIMUA.
Hano em€ ydects, 4To 1aneko HE OKOJIO KaXKIOW 3BE3/IbI COTHEYHOIO TUIA
BO3HHUKAET )KU3Hb, a TaM, IJI€ OHA ITOSIBUJIACK, HE 00S13aTENbHO ITOSBIIAETC U

OP. Eciu 310 mpuHSTH BO BHUMaHUE, TO BEpOSTHOCTh P cyiiecTBeHHO
yMeHbIIHTCA. EClTi OHa yMEHBIINUTCS B MAJUIMOH pa3, To oHaao0uTest 12
MIIpA. 3BE3/ COTHEYHOTO THIIA, YTOOBI MaT. 0. 4ncia coBpeMeHHbIX OP
nocturio emuHuUIBl. Ho Bo Beelt [Nanaktrke He Habepércss Takoro 4mcia
3B&371 nooOHbIX ConHily. D10 03Ha4aeT, 4to cocequuii OP HaxomauTcs B
JPYTOH TaJaKTUKE U pacCTOSIHHE IO HEro N3MepseTcsi MIUITMOHAMH CBETO-
BbIX JieT. Tora mponoyKUTeNbHOCTh cytiecTBoBanus OP (coriacHo BbIc-
Ka3aHHOMY paHee TPEIIOJIoKEHHNIO) OKa3bIBAETCsl MEHBIIIE TOTO BPEMEHH,
KOTOpOe TpeOyeTcst CBETY I MPEOOJeHHs TAKOTO paccTosHusA. B aTom
ClTy4ae MpsIMOM KOHTaKT MeKIy Hamu U 3TuM OP HeBo3MOXKEH.

84. [Ipo6,1eMa NOUCKOB KOCMUYECKUX 04aroB pasyma

BeposiTHO, 10 riyOMHE MOHMMAaHUS MPHUPOIBI MUPO3JAHUS H
MecTa pazyma B HEM OONBIIMHCTBO cocyliecTBylomux ¢ Hamu OP
JaJIeKO MeperHaio 3eMHYI0 HuBHiIn3anuio. Caenath Takoil BBIBOJ
MOKHO, €CITH MPEAnonoKuTh, uto OP pasBuBatorcs He menee 10° mer
M y4ecThb, YTO BO3PACT 3eMHOI nuBmim3anuu He Oonbire 10* ner. Ha
Puc.53 orpesok Il coorBercTByeT MHTEpBaly BPEMEHH B MUJUTHOH
Jiet, a otpe3ok |1 - mpomomKUTEIbHOCTH CYIIECTBOBAHMS 3eMHOM 1TUBH-
JHM3alMKA K HACTOSIIEMY Bpe-

i MeHU (OKOJIO JECSTH ThICSY
= | sier). O4eBUAHO, B3SIB IPYroi
T OP B mpou3BONBHBIA MOMEHT
€ro CyIECTBOBAHHUsI, MbI TIOT1A-
ném B mepseie 10 et ¢ Bepo-
SATHOCThIO He Oousbmieit 10%/
10°=0,01. CnenoBarenbro, e meree 99 % OP crapmie 3emuoro OP;
pasuuna B 900 cTonerunii u Ooinblias okaxkercs, mo Kpaiinei mepe, B 90 %
BCEX CIIy4acB.
Ocraéres emé mpennoiokuTh, 9YTO pa3HUIla B BO3pPACTE BJICUET 3a

Puc. 53.
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co0oii 1 pazianyme B CTENICHN Pa3BUTHUS HHTEIUIEKTA.

YuutsiBast Bc€ yCKOpSIOLIMecs TEMITbI pocTa HacelneHHus 3eMilH,
ObICTpOE pa3BUTHE HAYK M TEXHOJIOTWH, MOKHO MPUHTH K BBIBOAY O
BO3MO)KHOCTH HACTYIUICHUS DMOXH OCBOeHHs JIyHBI, MIIaHET U BCer
COJIHEYHOW cucTeMbl. Toraa nposBiIeHUS TEXHOJOTHYECKON AESTENb-
HOCTH YeJIOBEUecTBa CO BpPEMEHEM NPHUOOPETyT KOCMUYECKHE Macl-
TaObl ¥ CTaHyT HaOJIOIaeMbl C OTPOMHBIX paccrosiHuil. Ho ecim koc-
muyeckue OP HamMHOro meperHaiu 3eMIISIH, TO MIOYeMYy OHU HHKaK
ceOs1 He MPOSBISIOT?

Bo3MOXHBI BapHaHTHI: JTHOO MX HET, JTUOO0 3TO - MCKIIOYUTENb-
HO peKoe sIBJIeHHE, TUOO CYIIECTBYeT HEKMH (akTop OrpaHHYeHMUs,
HE JIOMYCKaroIIWi BhIX0/Ja HA KOCMHYECKHE MacIiTaObl 3HEPronoT-
pebneHus.

Hauunas ¢ 60-x ronos 20-ro Beka BeAETCS CHCTEMATHYECKOE
NpoCIylIuBaHue KocMoca B panuoguamnazone. COOTBETCTBYIOMIAS
nporpaMmma moJiyduia Ha3panue “CBsi3b ¢ BHE3EMHBIM pa3zyMoM” .
3aTteM cojiepKaHHE MPOTpaMMbl M €€ Ha3BaHHE OBUIM YTOYHCHBI:
“Iloucku BHe3eMHOro paszyma”. COOTBETCTBYHOIINE aOOpEeBUATYPBI
umeror Bun: CETI m SETI. B 1982 roxy MexayHapoaHbIi
ACTPOHOMHUYECKHU COI03 00pa3oBaj KOMHUCCHIO 10 npobieme “buo-
actpoHomus”, oovenuHuBIylo 200 yu€Heix u3 28 crpaH.

[TorckM MCKYCCTBEHHOT'0 KOCMHYECKOT'O PagUOM3IYYECHUS OCO-
OCHHO WHTEHCHUBHO BEIWCHh BOJNM3M JUIMHBI BOJNHBI 21 cM (CrieKTpalib-
Hasl JIMHUS U3JIYYCHHS MEXK3BE3IHOTO HEHTPaJbHOrO BOIOPOJA).
HaGmonenust Takxke MpOBOAMINCH B ONTHYECKOM, WH(paKpacHOM H
yibTpaduoneroBoM auanazonax. Omanako Ha koHer| 20-To Beka HU-
KaKMX MCKYCCTBEHHBIX PaJMOCHTHAIIOB TaK M He OBUIO OOHapyXeHO.

B 1974 romy ObUIO HaINpaBJICHO PAJAMONOCIIAHUE ¢ MH(pOPMAIU-
el 0 3eMHOW LMBWIM3aLlMU B CTOPOHY IIAPOBOr0 3BE3THOTO CKOILJIE-
Hus M13. Ono HaxomautTcs Ha paccrosHun okono 25000 cBeToBBIX
JIET U COAEPKHUT HECKOJIILKO COTEH Thicad 3B&31. Kpome Toro, Ha Gop-
Ty KOCMHYECKHX JIETaTeNbHBIX anlapaToB yCTaHABIMBAIUCH TabIH4-
K ¢ uHpopmanuel, paccuntanHoi Ha apyrue OP.

[Ipu oTcyTCTBUM JaHHBIX O CHEKTpe HamepeHuil paszusix OP
nogo0HbIe NEeWCTBUS, PACKPHIBAIONINE MECTOMOIOKCHUE 3EMIISH,
MOTYT OKa3aThCsl PUCKOBAaHHBIMHU.

Beime Ob1T puBeaeH apryMeHT B MOJb3y Toro, uro apyrue OP ¢
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OOMBILION BEPOSTHOCTHIO JIOJKHBI OBITH MyJpee MOJIOZ0H 3eMHON [IUBH-
nu3anuu. CrienoBaTebHO, UM Jierdye OOHapYXKUTh HAC, YeM HaM - ux. U
€CJIM 0 HUX HUYETo HE U3BECTHO, TO JIN00 OHHM emE He O0OHAPYKHUITH 3eM-
JistH (@ ToT/Ia M 3eMJISIHE HE CMOTYT OOHAPY)KUTH HX), THO0 3eMITTHE yXKe
3aMCYCHbI, HO B HACTOAICC BPEMS HE MPCACTABIIAIOT UHTEPECa C TOUYKHU
3pCHUA YCTAHOBJICHUA KOHTAKTOB (a TOoraa U HaM Ha6I/IBaTI)C$I B 3HAKO-
MbIe OecriepCrieKTUBHO). BO3MOXHO, YEITOBEUECTBY OCTAETCS JIUIIE OXKH-
JIaTh TPOSIBIIEHH S TPU3HAKOB BHUMAHUS CO CTOPOHBI Apyrux OP - 1o kpaii-
Hell Mepe, JI0 TeX 1Mop, TOKa OHO He 00PETET JocTaToOuHOM critbl. B ciemny-
roreM naparpagde o0cyxaaercs ené oJHa BO3MOXKHOCTb.

85. City4aii HeBO3MOKHOCTH MPSIMBIX KOHTAKTOB

HeB03MOXKHOCTh NMPSMBIX KOHTAKTOB MEK/IY O4aramMu pa3yma
(OP) MokeT MpOMCTEKATh M3 IBYX OOCTOSITEIHCTB:

A) paccrosinue mexay OP Gojbliie TOrO paccTOSHHS, KOTOPOE
cBeT mpoberaer 3a Bpemsi T ux cymiecrBoBanus (puc.54, A);

B) paccrosare mexay OP mocTatodHo Majo Jyisi KOHTAKTOB, HO He
nepeceKaroTesl HHTepBasibl BpeMEH cymiectBoBanus OP (puc.54, B).

PACCTOAHMC i

Y

A 7

el

-I—I—l- 4_1__

B NN .

OP1 OP2 speva  Puc. 54.

B ciyuae A o6a OP Hukorzaa He y3HAIOT IpyT O Apyre, T00 OAnuH
M3 HUX Y3HAET O JIPyrOM JIMIIIb IIOCTE TOr0, KaK TOT 3aKOHYHUT CBOE CyIIIe-
CTBOBAHMHC.

Bo BTOopoM ciyuae Oosiee mo3mHuii ouar (OP2) cMoxer y3HATh
o 6osee pantem (OPL) mo ciexy wnm mocianuio. BosMokHOCTH TSt
OpraHM3alMy TAaKOTO IOCIaHUs ropasao Oosee OJarompusTHHI, YeM
B ciryuyae A. Eciii HCKITFOUUTh TPEOOBaHUE OJJHOBPEMEHHOCTH CYILIECTBO-
Bauust OP (1 momyctuTh, uto OP BO3HMKAET BONM3M KayKIOM MOIXO/IS-
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el 3Be3/IbI), TO PACcCTOSHHE MEXIY coceaAHUMH OP oKaXkeTcs: TaKkuM
JKe, KaK U PacCTOSIHUE MEXKTy coceqHuMU 3BE3aamu tuna Connia. Bu-
ny Toro, 4yto B paguyce 100 cBETOBBIX JieT TakuX 3BE3]] HACUUTHIBACTCS
okoy10 200, THTUYHOE PACCTOSIHUE [ MEXK]Y COCCISIMH COCTaBUT B CBE-

TOBBLIX Togax D» 3/% p x100° / 200 » 30,

Hakonen, cBepXoNTUMHUCTHYECKAs OlEHKA, KOrAa D=(, MOIy-
4aercs, ey JOMYCTUTh, YTO BOIW3M OJAHON M TO# ke 3Be3/bl (M B
ToMm uuciie, B Conmneunoit cucteme) OP BO3HHKAIOT OOee OJHOTO
paza. Hanpumep, B Teuenue nocneqaux 600 mMitH. JieT CyliecTBOBa-
HUS KU3HU Ha 3emiie Moriyio Obl BOSHUKHYTH U yracHyTh 10 OP ¢ mpo-
JOJDKUTENBHOCTBIO CYIIECTBOBAHUS Ka)KJOT0 B MWJIJIHOH JIET - OAHMH
OP na 50-70 miH. jer.

[Ipu paznoBpemeHHoOM cymiecTBoBaHMU OP equHCTBEHHOM BO3-
MOKHOCTBIO Ul KOHTAaKTa SIBIISIETCS OCTABIIGHHE MOCTaHHS - MaMsT-
HUKa OT OoJiee paHHEro oyara pasyma kK Oomee mozaaemy. [Ipu 3Tom
MEpBbIA U3 HUX JOIDKEH CyMETh MPEABUICTH MOSIBICHHE BTOPOTO CITy-
CTSI MUJUTUOHBI JIET.

O ¢dopme u nenu mocnanus ocTaérest TONBKO ragaTh. Hamo Toib-
KO y4eCThb, YTO 32 COTHH THICSY (2 MOXKET ObITh, MUJUIMOHBI) JIET CBO-
ero cymectBoBanusi OP MoxeT M3MEHHUThCA 10 HEY3HABAaEMOCTH.
Cpeny MHOTOUMCIIEHHBIX (a3 ero pa3BUTHS MOTYT OBITH U TakKue, BO
BpeMsi KOTOPBIX OH IposiBisieT mHTepec kK apyrum OP. Mexnay Tem,
eclii KaKJas TaJlaKTUKa 3a JIeCSTh MIJIIMApJOB JIET CBOETO CyIle-
CTBOBAaHUS Cpely COTEH MHJIJIMAPIOB CBOMX 3BE3J MOPOXKAAET XOTS
o1 omuH OP, To u Torga Bo BceeneHHoit B pasHoe BpeMs JIOJDKHO
cyliecTBoBaTh He MeHee muimuapnaa OP.

86. IIpodaema HJIO

Coobmenust 0 HaOJIOEHUN HEOOBIYHBIX SIBIICHHN B aTMocdepe
MOSIBISUIHACH elé Oonee OBYX ThIicAY JierT ToMy Hazan. K konmy 20-ro
BEKa HAKOTUICHBI JIECATKU THICSY MOAOOHBIX HAOMIOJCHHUN B pa3HBIX
CTpaHaX M Ha pPa3HBIX KOHTHHEHTaX.

Camo nazanue HJ1O - Heonmo3HaHHBIN JeTalomunii 00bEKT Ipearno-
Jaraet, 4to ¢u3Hyeckas Npupoaa o0beKTa OCTAETCSd HEU3BECTHOH, IO
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KpaliHell Mepe, B MOMEHT HaOJIIOIEeHUs ¥ OOJBIIMHCTBY CBUJICTEICH.
[Mosromy HJIO npuBiekaroT k ceOe MOBBIICHHOS BHUMAaHUE, 2 BO3MOXK-
HbIe UX OOBSCHEHUs HECTICUAINCTAMH YacTO UMEIOT CEHCAllMOHHBIH
xapakrep. Hampumep, B HEKOTOPBIX Clydasix yTBepkaaroT (MM moapa-
3yMEBAIOT), YTO 3/IeCh HE 00OLLIOCH Oe3 MPHIIENBIEB U3 KocMOoca.

Hanneie 0 HJIO ananm3upyrorcst 1 0000IIAr0TCS HaYMHAsL ¢ CepeIv-
Hbl 20-T0 Beka. B Poccuu aTuM 3aHMMaroTCs rpynibl youoros.

Bonee 75 % Bcex ciryqaeB HJIO cBsi3aHO ¢ TEXHOTEHHBIMHU U TIPH-
POAHBIMU SIBICHUSMU: 3aITyCKU U MaJeHUs reou3nIeckux U KocMHYec-
KuX pakeT (0 KOTOPBIX CBOCBPEMEHHO HE COOOIIACTCSl HACEICHHIO), Me-
TEOPOJIOTMYECKUE 30HIbI, CBETOBBIE TISITHA Ha 00JIaKax OT MPOKEKTOPOB,
TEXHUYECKHE IKCIIEPUMEHTHI B aTMoc(epe, cBeueHUe (XeMOIOMUHEC-
LEHIHSI) TPOMBIILICHHBIX BEIOPOCOB B aTMOC(epy, MOIIHBIC MOISPHBIC
custHus (MHOTIA HAOMIOMaeMble Ha CPEIHUX MHMpoTax), 3(dexTrl aHo-
MaJIHOTO TIPEJIOMJICHUSI cBeTa B atMocdepe, 6omu bl (SpKHe METeopsl),
penkue GhopMbl 0OIAKOB U JIp.

Oxomno 15-20 % Bcex HJIO HeoOBsICHUMBI IPOCTO M3-3a HEAOCTA-
TOYHOTO WJIM HEOCTOBEPHOTO MX onucanus. 1 Tonbpko B 5-10% ciryuaes
HJIO neiicTBUTENBHO HE TOAAIOTCS UCTOIKOBAHUIO HA 0a3e¢ COBPEMEH-
HBIX JIaHHBIX O (PU3UUECKUX Tpolieccax (B TOM YHCIIE U AIEKTPOMArHUT-
HOTO Xapakrtepa) B armocdepe.

C nmpyroti cTOpOHBI, OBLTO OB TPEXKICBPEMEHHBIM YTBEPKIATh, YTO
COBpeMeHHas HayKa 3Haer 00 atmocdepe Bcé. [loaToMy 10 cux mop moka
HEeT BECKMX OCHOBaHHH CBSA3bIBaTh XOTs Obl Hekoropsie HJIO ¢ kocmu-
YECKUMH MPHILIETbIIAMH.

Ecnu paccmatpuBaTth BCIO COBOKYMHOCTH OOHapyskeHHBIX HJIO
HE3aBUCHMO OT WX MOCJIEAYIOUIEro 0ObsICHEHHS, TO BBISICHSIOTCS MHTE-
pecHbIE 3aKOHOMEPHOCTH.

1. bBonbme Bcero coobmenuit o HJIO npuxoanTcs Ha stHBapb-(heB-
paJib ¥ MIONb-aBTYCT.

2. CyTouHBIi MakcUMyM HaOmtoaeHuil cooTBercTByeT 21 yacy
o MecTHOMY BpeMmeHH. B nepByto nonoBuny nus HJIO o6napyxusa-
10T PEeIKoO.

3. Yame apyrux HJIO obHapyxuBator neru B Bospacre 5-10 ner.
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4. Cpenu mHorouncieHHsix Gopm HJIO yaie apyrux BCcTpeyaroT-
csl IIapOBHIHAS U 3Be31000pasHas. JJuckoBuIHbIE POPMBI - HA TPETHEM
MecTe.

5. HaubGonee pacnpocrpanennas nerans HJIO - cBeroBoit my4.

[IpuBenennslit BoIle nepeueHb npuynH nossiaeHus HJIO cauze-
TEJNBCTBYET 00 UX OOJIBIIOM pa3Ho0Opa3uu. MHOroe 3aBUCUT OT TICUXH-
YEeCKOro COCTOSIHHUS M YpOBHSI oOpa3oBaHMs HaOmonmarens. Hampumep,
WHOTJIA TP ONPENENEHHBIX YCIOBHAX BUIAMMOCTH TOPOICKOHM >KUTENb,
MaJjio0 3HAKOMBIM CO 3BE3HBIM HEOOM, MOXET MPUHATH 33 “JICTAIOIIYIO
Tapenky” nonnyto JIyHy wim sipkyto Benepy.

B cBs3u ¢ cO00MmIEHHAMHU O TICHXHUYECKOM BO3JIEHCTBIH HEKOTOPBIX
HJIO cnenyer 3HaTh, 4TO BO BpeMs MOIIHBIX MOJISPHBIX CUSHUM Mpouc-
XOAAT MarHuTHbIE OypH. [Ipu 3TOM yacToTa KoneGaHuii MAarHUTHOTO OIS
MOXeT OBITh OJIM3Ka K "acToTe anbda-purma. K Tomy ke, Bneyatinenne
OT CBETOBBIX 3(P(EKTOB YCHIINBAECTCS B TEX CIIydyasiX, KOIJa YellOBEK Ha-
OrofaeT uX BIEPBBIC. A 3TO U MPOUCXOIUT B MEPUO] MAKCUMYMOB COJI-
HEYHOH aKTHBHOCTH, KOT/Ia 30Ha BUJANMOCTH CEBEPHBIX CHSIHUN WHOTIA
pacnpocTpaHsiercs JaJIeKo Ha IOT.

99



