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TIPEJIUCJIOBHE

Mup, 8 KOmopom MbL HUBEM, 02DOMEH, He-
o6o3spum. IIpocmparncmey Hem HU HaYAAQ, HU
KoHya, oHo Oecnpedeavro. Ecau npedcmasumb
ce6e paxemHblii Kopabab ¢ HeuciepnaemviMu
sanacamu 3Hepzuu, Mo MO}HO JezKo 6000pa-
3umb, Ymo met nemuwv 6 ni06oil Korney Bce-
JeHHOil, K KaKoii-mo camoil danexoit 3eesde. H
ymo e danvuie? A danvwe — maxoe xe bOec-
npedenvroe npocmpaHcmeo.

AcmpoHoMua — HayKa 06 O0ZDOMHLLX pac-
cmosanuax. Mup u ece mena mupa deuxymcs
68 npocmparncmee, U He MONLbLKO 68 NPOCMPAH-
cmee, HO U 60 BPDeMEeHU.

Heuzamvca 60 epemenu — 3Hayum usme-
Hamyvca. Bce 8 mupe mensemca. O0Hu usmere-
Hus mpyodno 3amemums, a Opyzue npoucxodam
Y Hac Ha zaa3ax. Buiempo unu mednenwno, Ho
Mmensemcea 6ce. Cnuyka, 6cnviXHys, 3a ceKyHdy
npespaujaemcs 6 yzonex. 36e3da, 6CNuIXHY6 00-
HaxOovl, c6emum muaauapdvt nem. Y xaxndozo
meaa 60 Bcenernnoii ceoii cuem epemernu. Ye-
N08€K Haywuacsa udmepame eépems. TouHoe 6pe-
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MA «XPAHUMCA» 6 CNeYUANbHbLLX MOYHLIX Ya-
cax. Hayxa u mexnuxa nomozau 1enoeexy u3y-
yamov npoyeccul, ONAWUECA MBICALHbIE U MUJ-
AUOHHbLe donu cexyHnOvl. Acmpornomus usyiaem
HU3Hb HebecHbLX mes, Komopas OAUmMCs Mua-
JAUOHbL, MULAUAPILL nem. AcmpoHOMUsL — Ha-
yxa 06 o0zpomuvix unmepeanrax epemeru. Ha-
cmoawee épemsa — 3mMO MOHKAA ZPAHb Mmexcdy
npownvim u 6ydyuwum. Bpemsa Hepa3puieno ces-
3GHO C NpocmMpancmeom. 3aKoHb. NPOCMPAHCM-
6a — 6pemeHUu 00 KOHUQ He U3B8eCMHbLL LeNO-
6exy, u amo Oaxe xopowo, uraye Ovino ObL
HeurmepecHo Jume. CKONbKO HepacKpvimozo,
HenoHAMHO20, Heno3narHozo. IIpupoda He nod-
HOCUM CB0UX CeKpemo8 HA mapenoixe ¢ 20aYy-
6oit xaemouxoii. Ilosnanue — 3MO NOCMOAH-
Hbill nymov, 60cxX0048 NO KOMOPOMY 6bluie U 6bl-
we, ¢ Kaxovim wazom 6uduwv 60avule u dany-
we. Konya nosnanulo Hem, xKax Hem KOHUG
npocmpaHcmey u 6pemeHu, Hem KOHYG MUpY,
68 KOMODOM MbL HUBEM.
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ACTPOHOMHUSA — JAPEBHENINAS HAYKA

Acrporomua — HauboJiee yAUBUTEJbHAA U3
BCEX OCTAJIBHBIX HayK. BeposATHO, YTO 3TO H
caMasi cTapasi M3 BCeX HayK.

Jliogu Bcerga MHTEPECOBAIXCH IIOrONOii, IIe-
pemenamu kKjumara u CosHnmeM. ACTPOHOMHE-
YeCKHe 3HAHMA HEOOXOAMMH OBLLIM JIIOAAM U B
HpeBuem Erunrte, m B BaBusone, u B Uuaun,
u B Kurae, Besme, rxe JOau KWIH, CEAJH,
cobmpasu ypoxkait, rae OHHM 3aHMMAJIHCh OXO-
TOH, PHIOOJIOBCTBOM, CKOTOBOACTBOM, COBEpHIa-
JIX NyTeIeCTBUSA yepe3 NMyCTHIHM X MOopsA. Beem
UM Heo0X0AMMO OBLIO OPHEHTHPOBATLCHA BO Bpe-
MEeHHM ¥ B IIPOCTPaHCTBe. B TO Bpems He OBLIO
€Ie XOpOImMX KapT, a Kommac OBl M3BECTEH
TOJNBLKO B [[peBHeM Kurae. He6o ke 66110 mouTH
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BCerjza fICHEIM, M 3Be3ALI MOIJIM Bcerja Ha-
MPaBJATL NYTEIIECTBEHHMKA K €ro MeCTOHAa3-
HaveHu10. Tak kak nepeaBmxeHue IlonapHOM
3Be3gbl M0 He0y ITOYTH HE3aMEeTHO, JIIOAH IIO0-
HSAJIN, YTO OHA MOXKET CJIYKHUTh IYTEeBOAHUTEJb-
HHAUE# ¥ Ha Mope.

C nosiBNeHUEeM ONpeAeJIeHHEIX 3Be3] Ha Hebe
COBIIaIaJI0 HAYaJI0 CeJIbCKOXO3AMCTBEHHHIX pa-
60T, HacTymaja mopa IaxaTbh M CesTb HJIH CO-
6upaThb ypoKaii.

C noMoIIbsI0 ACTPOHOMHYECKHX HaGIMIOmeHMM

JIIOAY MOTJIA BECTH y4YeT BpeMeHH, CMEHy AHA
B HOYH, cMeHy (a3 JIyHbBI, CMEHY BpeMeH roja.
TakuMm 06pa3oM MHOro ThHICAYEJETHII Ha3ax BO3-
HHUKJIM IIepBhIe KaJleHAapH.




&dpannysckuit yuenstit Kamuns dnammapu-
OH TrOBOPMJI, YTO ACTPOHOMHMS — 3TO OCHOBA
obmero obpasoBauus, u 6e3 9TO HAYKM uUeJIO-
BeK HHMKOrJa He 3Hay OBl, KaKOe€ MeCTO OH 3a-
HUMaeT BO BcesieHHOI.

KTO BbLJI IIEPBBIM ACTPOHOMOM?

ITonpoOyiiTe npexncraBuThb cebsi B pOJIK ApEB-
Hero HaOsomaTesnss BcesleHHO#M, ITOJHOCTBHIO JIK-
IMEeHHOr0 KaKUX-Jub0 HHCTPYMeHTOB. [JHeM 06-
patuT Ha cebsa BHUMaHUe ABMKeHue CoiHna,
HOYBI0 — KapPTHUHHI 3Be3fHOro Heba, JIyna c
€e M3MEHYMBOH BHEIIHOCTHIO, & TakKe Oosee
PeaKue HABJEHHUA: BCIOBIIIKA <«HOBOH» SPKOH
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3Be3ALlI, IIOSIBJICHUE
XBOCTATOM KOMETHI
HJIM sSpKoro 6osunaa,
MJIV, HAaKOHeIl, <«IIa-
neHue 3Be3x». Kro
IepBBIM MIOAMETHJ
OUKJIUYHOCTH, T.€.
NOBTOPAEMOCTh He-
0eCHBIX SfABJICHUH M
110 3THM IIMKJIAM CO-
CTaBUJI IIepBble Ka-
- neapapu? Ilo-Buam-
Apucmomens MOMY, TepPBLIMH 3TO
CIeJIaM eruneTcKue
JKpenbl, KOorga npumepHo 3a 6000 ner mo Ha-
mMuUX AHEH IOAMETHJIM, YTO NpEeAyTPEHHee II0-
ssjeHue Cupmyca B Jyuyax 3apu COBHAAaeT C
pasnuBoMm Huna. MenjseHHO HmpoXomuiay BeKa.
Yes10BeK, TOJNHKO UYTO OCO3HABHIUII CBOe cyiie-
CTBOBaHUe, IOAHMMAA rjasza K HeOy, mblTajncs
o0baAcHUTE cebe yCTPOHCTBO MHpPa U CBOE MECTO
B HeM. MHOXXeCTBO y4Y€HBIX IIOTPYAMUJIHNCH HAK
BBIpAa0OTKOM B3rJIfAZi0OB HA OKPYXKAWIMUHA 4eJo-
BeKa MHD, HO, INOXaJNy#, OZHHM H3 IEPBBIX
BBIZAIONIUXCA INIPEACTABUTEJEH APEBHUX HAYK
Ob1 Apucrorens u3 rpedeckoro ropoza Cra-
rupsl (384—322 rr. Ko H.3.), HACTABHUK U APYT
3HAaMEHHUTOro moJKoBoxma AJiekcanzapa Maxe-
JOHCKOr'o. ApDHCTOTEJIb BMECTe C HHUM INOOHIBAJ
BO MHOTMX CTpPaHaX MHKpa, NOBCIOAY Aejiad Ha-
yuHBIe HAOJNIOZEeHUs, IMHCAJI KHUTHU.
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ApHCTOTEIb B TEUEHHE IIOYTH [ABYX THICH-
yeJEeTHH CUHNTAJICA BEJUYAMIIUM aBTOPUTETOM
B 000 Hayke. OH OAHMM M3 NEPBHIX IIPUAY-
MaJl COOCTBEHHYIO CHCTEMy MHpa, T.e. pacCKa-
3aj, KaK, II0 ero MHEHMIO, ycTpoeHa BceJeH-
Had.

B nenTpe BceseHHOM OH IIOCTaBHJI HEIIOA-
BIDKHYIO mapoobpasnyio 3emuio. To, uro 3eM-
s — map, APHCTOTeJb JOKa3LIBaJ ABYMSA
(akTamMu: BO-IIEPBEIX, BO BpeM#A JIYHHBIX 3a-
T™MeHH# 3eMysi OTOpPacHIBaeT HA IIOBEPXHOCTh
HAIIIero CIIyTHHKA KPYTJYI0 TeHb, 2 BO-BTOPHIX,
BO BpeMs AaJIbHUX NyTEMECTBUH 3Be3Abl, pac-
MOJIOXKEHHBIE HU3KO HaJl FOPU3OHTOM, HCUE3aI0T
MOJ HUM, CKPBITHIE BHINYKJOCTHIO 3eMJIH, 3aTO
C IPYTO# CTOPOHEI ITOABJIAIOTCA HOBLIE, O 9TOT'O
He BUAUMEIE. OTO Ob1JI0 OBI HEBO3MOYXHEIM, €CJIH
O6bl 3emua OBLIA IJIOCKAsA: IIYTHUK BHAEJ OBl
BCErZa OAHM H Te e 3Be3Jhl.

Cucrema Mupa ApDHMCTOTeJss HA3LIBAeTCHA re-
OLIEHTPHUYECKOMH: BOKPYr 3eMJH (IIO-TrpeYeCKHU
«re0C») BpAIAIOTCA TBEpPABLIE ITpO3pauHbie cde-
PBl, K KOTOPHIM IIpHKpeIuieHH JlyHa, Mepky-
puit, Benepa, Conume, Mapc, IOnmurep um Ca-
TypH. Ha BOCbMOI# cdepe OH MOMECTHJI BCce 3BE3-
Ibl, a Ha JneBATOi (ApuCTOTeN b HA3HIBAJ €€
«IIePBBLIM ZBHUTaTejieM») cdepe ObLJI CBOEro poxaa
HeOeCHBI MOTOD, KOTODBI M BpamaJy Bce OC-
TasbHEIe cheprl. CucremMa ApHCTOTENS BHIKH-
HyJna u3 MuposzaHusa 6oros. Hlpeisr o6pymuan
3a 9TO HA YYEHOro BeCchb CBOM I'HeB, HU3THAJH
Ha CTapoCTH JIeT M3 POAHOrO ropoja.
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Yuenne ApuCTOTENs OKasajoCh OYeHb IIO-
JIE3HBIM JIJISI €BPOIENCKOM HAYKH CpegHHUX Be-
KOB, OJJHAKO HEKOTOpble OIIMOOYHEIE BBLIBOJHI
ero rocjeRoBaTeJaMH OblIM 00BABIEHBI HeIpe-
PEeKaeMBIMH HMCTHHAMHM M JOJIrOe BpeMs TOPMO-
3UJIM Da3BUTHE HAYKH.

KTO IIOCTPOHJI ITEPBYIO MOJEJIb
BCEJIEHHOH?

HeMHOro ecTr Hay4YHBIX TPYZAOB B HCTOPUHU
YeJIOBEYECTBa, KOTOPhIe COXpaHAJH OBl CBOIO
LIEHHOCTh HA NPOTSKEHUH MHOTHX BEKOB, H3y-
yajuch OBl JEeCATKAMH IIOKOJIeHHH yueHbIX. K
YUCJY TAKHX TPYAOB OTHOCHUTCA <«AJIbMarecT»
TPEYEeCKOr0 YUYeHOro
Kanasagua IIronemes
(ox. 90—160).

Or goJsro Kuja B
AnexcaHApuH, KOTO-
pasi XOTb M PAacCIOJIO-
’KeHa B Adpuke, B yc-
mse Huisa, HO B Teue-
HHe HECKOJBKHX CTO-
JeTHHA CJYyKHJIa IEHT-
POM TrpedyecKOi KyJib-
typel. Tam IlTonemeit
IIPOU3BOAUJ ACTPOHO-
MHUYeCKHe HaOmIoxe-
HHS, TaM Hamnucasn
CBO#t «AnbpMmarecT»
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(rax mepenmenayy Ha apabGCckuit Jyiax 3arJyiaBue
ero Tpyza <«Besmkoe mocTpoeHue»).

Y10 Ke <«IIOCTPOMJI» B 3TOM 3HAMEHHTOM
rpyzne IlTonemeii? B HeM OH H3JIOKHJ HOBYIO,
NPpUAYMAHHYI0 MM cucTeMy Mupa. Iltonemeit,
Kak ¥ ApucTOoTenb, IPHAYMAJ TIeolleHTpHuue-
CKYIO CHCTeMy MHpa, M y Hero 1leHTpoMm Bce-
JICHHOHM CJIy)KMJla HemogBHiKHas 3emas. Ho, B
oTJinuue OT APUCTOTENsI, aJIEKCAHAPUMCKUMA ac-
TPOHOM He IPHU3HABAJ HMKAKHX XPYCTAJIBHBIX
chep. ¥V Hero CoaHue 4 miaaHeThl BpaljaJIiCh
BOKpyr 3eMyix B IycTOM HeOECHOM IIPOCTpaH-
CTBe.

IIyreM CJIOMKHBIX reOMETPUYECKHX IIOCTPOe-
Hu#t IlToneme#t cymes cO3ZaTh TAKyK» CUCTEMY

MH
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MUupa, 9YTO OHA JAaBaJIa BOSMOXKHOCTH IIpefCKa-
3BIBAaTh .COJIHEYHEIE M JIYHHBIe 3aTMEHHUS, HAa-
xoxuTh HebecHEIE TejJa B TeX TOYKax Heba, Ha
KakKue yKaselBajla Teopusi. IITosmemeeBoit cuc-
TEME MUDA <«II0OBE3JI0» €Ime M B TOM, YTO ee
NIpUHSAJA U TOAAEPKUBAJIa XPUCTHAHCKAA Iep-
KOBb. A OHA B Te BpeMeHa II0JIb30BaJIach Or-
poMHO#M cuioii. Bce, YTO He COOTBETCTBOBAJIO
LIEPKOBHOMY Y4YeHMIO, OOBABIAJIOCHL epechlo,
€PeTHKHM TOMHJIACH B TIOPbMAax HJHM norubaiu
Ha xKoctpe. Y IlTonemeit, 1 peIurufg OXUHAKOBO
cuuTann 3eMJIIO IIEHTPOM MHpO3xaHusa. I'eoneH-
TpUYECKasa CHUCTEeMa YAOBJIETBOPAJIA LIePKOBb, €€
pacnpoCcTpaHfAJMN, 3anpelmjajd COMHEBAaThCH B
MCTUHHOCTH ydyeHus IITosnemes.

dTa cHCcTeMa IIPOCYIIeCTBOBAJIA O BEJHUKOI'0
oTkpeiTHa Konepnuka.

YTO HAYKA IIOHHMAET
1o, CJIOBOM <«HEBO»?

IIpocTeiimue acTPOHOMHUYECKHE SBJICHUSA
coBepmalorcs ¢Ha Hebe». Ilo HebOy aABHMIKYyTCH
Connne u Jlyna, Ha uncToM HebGe BHAHEI ThbI-
csaYu 3Be3M, a HepeAKO, K Jocaae aCTPOHOMOB,
He00 ObIBaeT mMacMypHBIM, M TOrga Habumoxe-
HHUA HeBO3MOXXHBI. Kak npuctynuth K HabJi0-
IEeHUAM, €CJIM YCJOBUS BUAMMOCTH XOpoIIue,
He60 sicHOoe, 6e3 o6sakoB? C uero cienyer
HauaTh? I'me um Korma BecTM HabGJIOOEHUA?
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Bup 3Be3nnoro He6a — ata GpumiasamaHTOBasA
POCCHIIIb MHOXKECTBA 3Be3A — BCerjga NpuBJie-
KaJj, 3aBOpa)XHUBaJl 4dejioBeKa. Korza-to oueHsm
JAAaBHO OxMH ¢uyiocod cxasaj, 9To ecau OBl 3Be3-
IHOe He0O0 OBLIO BUAHO TOJMBKO B KAKOM-HUOYAD
OAHOM MecTe 3eMJIM, TO K 3TOMY MECTY HeIlpe-
PHIBHO ABMTAJHMCH OBI TOJNHI JIIOZKEH, YTOOB! 1O-
n1000BaTECA BEJHKOJNENMHBIM 3penumem. [lnsa
Hac, xuBymux B XX Beke, 3peJHIIe 3Be3AHOrO
Heb6a 0c00eHHO BEeJIMYECTBEHHO, IIOTOMY UTO MBI
3HaeM IIPHUPOARY 3Be3X; BeAb KaXKAad M3 HUX —
3TO COJIHIIE, T.e, F’MTAHTCKUH DaCKaJIeHHBIH ra-
30BHI# map. Jlioau He cpa3y y3HAJIH HCTHHHYIO
npupony HebecHbIx Tes. IIpoxoxuam Beka, M
JIIOAY, TIMATEJHHO HAOMIOAAA 32 pPa3IMYHBIMU
HeGeCHEIMA SBJIECHUAMU, IPUOIJIA K COBPEMEH-
HOMY HAyYHOMY ITOHMMAHHUIO MHpA.

Muxauny BacnaneBuuy JIoMmoHOCOBY — Be-
JUKOMY PYCCKOMY YYEHOMY — TIPHHANJIEKAT
CJIOBa, KOTOpbIe MAYT, KaxeTcs, U3 TIJIyOMHBI
AYIIA KAXKJAOr0 M3 HAC, NOAHABIIMX TIJjas3a Ha
3Be3nHOe HebOo:

Omkxkpbiaacy 6e30Ha 36e30 nonna,
3eesdam wucaa nem, 6e3dne OHa...

3Be3aHoe He00 — BeyiMKaA KHura IIpupo-
aut. K10 cymeeT ee nmpouecTb, TOMY PaCKpPOIOTCS
HeCMeTHBhI€ COKPOBHINA OKPYIKAIOIIEero Hac Koc-
moca. HenocBAmMEHHOMY B CEKDETH AaCTpPOHO-
MM Jake TPYAHO cebe mpeACTaBHTH, Kakoe
KOJMYeCTBO 3arafick M TaiH CKPLITO 3a TeMH
3aMBICJIOBATHBIMA Y30PaMH M3 3Be3l], KOTOpbIe
ADEeBHHE HA3LIBAJIM CO3BE3XUAMU.
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3HaHUe CO3Be3XAUM — a36y1fa aCTPOHOMHUH.
Ona HeobxonuMa M JIOOGUTEI0-ACTPOHOMY, U ac-
TPOHOMY-y4Ye€HOMY. IIns1 TeX, KTO XOpOIIO 3Ha-
KOM C CO3Be3OUSMU ¥ MX PACIIOJOXEeHHEeM Ha
HeOe B pa3jiMyHOe BpeMA CYTOK M roza, 3Be3fhl
MOT'YT CJIY>XHUTh OTJIMYHBIMH OPHEHTUDAMH, IIO0-
3BOJIAIOIIMMHA HAaXOAUTh CTOPOHEI I'ODM3OHTA M
Ja)ke OmpeneJaATh MOMEHT BpemMeHH. OpueHTH-
pOBaThLCA IO 3Be3AaM YMEIOT M MODAKH, U JIeT-
YUKH, U TYPHUCTHI, U pPa3BEeAUUKH.

Korpa MBI Haxonumca Ha OTKPBITOM MeCTe
(manpuMep, B IIOJIe MJIK HA MOpeE), BeCh MHUD
TIIpeACTABJIACTCA HaM Kak Obl paspeseHHLIM Ha
JIBe YacTH: ITOJ HOraMH y Hac 3eMJIs HJIA BOAA,
a BCe, YTO MBI BHAMM HaJ HEI, COCTABJSET
Heb60. MOXXHO cKas3aTh, UTO He60O — 3TO MHUPO-
BOe IIPOCTPAHCTBO, paccMaTpUBaeMoOe CKBO3b
BO3AYLIHYI0O 000JI0UKYy 3eMau — armocdepy.

YTO TAKOE HEBECHBIN CBOJ?

B Mpesreit I'penuu u Ipesaem Pume Bupu-
MbIii HeOECHBIHM KYIIOJI CUMTAJIA TBEPABIM CBOAOM,
3aKPBIBAIOIIUM 3eMJII0 CBEPXY, IpeACTaBJIsIIN
He00CBOZ, COCTOAINM M3 CEMM KPUCTAJLIMYECKUX
cthep, MO KOTOPLIM BpamaloTcs cBetuna: Jlyua,
Mepkypuii, Benepa, Conmune, Mapc, IOnurep u
CarypH. Ilo3nHee, B cpeAHMe BeKa, y4eHBIE CIIO-
PWJIH, K3 Yero czejlaH HeOeCHBIHA CBOA: M3 CTEKJA,
XPYyCTaJIA WX APAroleHHLIX KaMHel CHHero 1se-
Ta, Hampumep, candupa?
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IIpaBunbHOE O0'BSACHEHHNE TOrO, UTO K€ Ipes-
cTasifaeT coboit HeGecHBIH cBOA, naa B XV Beke
BeJIUKHIT HTanbsHer; Jleomapno na Buaun. B
KHure «O »uBomucu» oH nucayn: «Cunesa Heba
npoucxoauT O6Jiarozaps TOJIIE OCBEIIEeHHBIX 4Ya-
CTHI[ BO3AyXa, KOTOpPad pPAaCIONOKEeHa MEeXAY
3eMmieit ¥ HaxoAAMmIEHCs HaBEpXy YEPHOTOM».
Oxpyxalomuii Hac Bo3xyx — armocdepa —
coBepmIeHHO OecuBeTHHIM ra3. Jlake He OueHb
YHUCTHIM BO3AYX IIPM3EMHOro CJIOS aTmoctephbl
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B rOpoZax OKAa3LIBaeT-
(1 HeOOBLIKHOBEHHO
OpO3payHLIM B CPaBHe-
HUHK C CaMO# ITpo3pad-
HOH JXHIKOCTHIO MJIH C
CaMbIM IIPO3pPAUYHBIM
ONITHYECKHM CTEKJIOM.
Ecnn cMorperr uepes
cJIO BO3AyXa TOJIIU-
HOil B HECKOJILKO MeT-
pOB, TO MBI HEe BHIUM
ero cosceMm. Ecau ToJI-
mIUHA CJIOS JOCTUraeTr
HECKOJbKHUX KHJIOMeT-

Jleonapdo da Bunuu pOB, MBI BUAUM BO3-

AYIUIHYIO ALIMKY, KOTO-
pas 3aTArWBaeT yAaJieHHbIe nmpeameTsi. Bea ke
aTMoctepa B ILIeJIOM CO3JaeT CBETJbIH rosyGoi
KymoJ HebocBoga. A npoucxoaut ato Girarozapsa
ee orpomHoit Tonme. Ocsemennas CoyiHneEM ar-
Mocthepa paccemBaeT CBETOBBIE JIYUH.

Haubonpmeit cuHeBO#l oTinuaercsi HeGO B
OKOJIO3EHUTHOK 00J1acTH, T.e. €CJIU CMOTDPETh
BEePTHKAJILHO BBEpPX, IIPAMO Haj coboit. B arom
HampaBJIeHHH TOJIMUHA aTrMmochepsl MeHbIIe,
YyeM B rOPU3OHTAJIbHOM HamnpasieHnH. IlosTomy
rosy6n3Ha Heba K TOPU3OHTY YMEHLUIAETCH, HE-
60 Ha ropuM30HTEe CTAHOBHTCH OeJyieChIM.

IIBeT u sipkOCTHL HE6A M3MEHSIOTCA IIPH IIOA-
HATAX HAJ 3eMHOii ITOBEPXHOCTHIO. YeM BmIme
MBI NOAHUMAEMCs, TEM TOHBIOIE CJIOH BO3AYyXAa
Hajx MecToM HaOJoOneHUsI, TeM cuUHee He6o M
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MEHbIIIe ero APKOCTh. YK€ Ha BEepPIIHHAX rop
4—5 KM aJIbIIMHUACTHI JIOOYIOTCHA CHHE-roJyOBIM
He60M, NaCCAXKHUPHI CAMOJIETOB, JETAIIMX Ha
BeicoTe 10 KM, BHAAT He6O HACHINIEHHOrO CH-
Hero 1BeTa, CTPATOHABT, IIOAHABIINCH Ha CTpa-
TocTaTe Ha BRICOTY 22 KM, HabGiioonaer TeMHO-
cuHuil user He6a. Ha BricoTax mojieTa KOCMH-
yeckux Kopabueit (6omee 100 kM) HebGO BeIrya-
AUT COBEPIIEHHO YEepHLIM, pPacCemBaHHE COJI-
HeYHRIX JIyueil 3a mpezesaMu aTrmMochepnl He
IIPOMCXOAUT, II0dTOMY KOCMOHaBTHI Ha OpOuTe
MOT'YT BHAETh OfHOBpeMeHHO ¥ CoxHIle, M 3Be3-
ABI.

BPAIIEHUE HEBECHOW C®EPBI

Jduem mo He6ocBony asmxerca Coxmue. OHO
BOCXOAMUT, IIOAHMMAETCS BCe BHIMIE M BHIIIE,
MOTOM HAYWHAET ONMyCKaThcsA M 3axoxur. Ile-
pememalorca Ju 3Be3abl? OaHM U Te JKe 3Be3An
BUAHBI BCI0O HOUb Ha HeOe myu HeT? ITO MOXKHO
y3HaTh. HyXHO BeIOpaTh AN# HAOGMIONEHUA Ta-
KOe MeCTO, OTKyAa He60 Xopomo BMAHO, 3ame-
TUTH, HAJ] KAKNMH MECTaM¥ I'OPH30HTA (ZoMaMu
win aepeBbsiMu) CoJIHIIE BHAHO YTPOM, OHEM
1 BeuyepoM. Ilocne 3axoma CosHna 3amMeTHUTH
KaKyio-In00 fIPDKYIO 3Be3Zy, OTMETHTh BpEMSA
no uacaMm. Ecju npmiiTH M IIOCMOTpeTh Ha TO
e mecto Ha Hebe uepes 1—2 waca, TO MOXKHO
3aMeTHTh, YTO BhIOpaHHaA 3Be3fa IepeMeCcTH-
Jlach cjeBa HamnpaBo. IlepemecTminces m xpyrue
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3Be3fbl. 3Be3ALl B CTOpoHe yTpeHHero CosHia
MOAHMMAIOTCA BHIINIE, & B CTOPOHE BedYepPHero
CosHIIa ONMyCKaIOTCS HHMKE.

Bce 3Be3fnl ABMIKYTCA 1O HEOOCKJIOHY OA-
HOBPEMEHHO. B aToM Jerko ybGexnutecs.

Ty cropony, rae CosHile BUAHO B IIOJZEHb,
HA3LIBAIOT I0XKHOM, IIPOTHBOIIOJIOMKHYI0O — Ce-
BepHO#. MOXHO 3aMeTHTh, YTO 3Be3Abl, OGiu3-
KIUe K TOPU3OHTY, IepeBUraloTca ObIcTpee, yeM
BHIIIE OT I'OPM30HTA 3BE3ALI, TEM HX IIepeiBH-
JKeHUe CTAHOBHTCA Bce MeHee 3ameTHmIM. U,
HaKOHeIl, MOXXHO HaiiTu Ha HebGe 3Be3ny, Ie-
peABH)KEHHA KOTOPOHd B TeueHHe BCeil HOYH
MouyTH He3damMeTHO. Bce HeG0 BpamaeTca Kak
OMHO ILieJioe, IMOBOPAauYUBAfACh BOKPYr OXHOM
3BE3JLI.

oty 3Be3ny HasmBaioT Iloaaproit. Ilo oTHO-
MIeHUIO APYT K JAPYry 3Be3Abl He JBHIKYTCH,
T.e. X B3aHMHOE PAaCIIOJIO)KEHUe He MEHSeTCH.

s acTpOHOMHMYECKHX HAOJIONeRui 32 ABU-
JKEHHMEM CBETHJI MOXKHO HCIIOJIb30BATh SCHBIE
OCEHHHUe Beuepa.

Kpome TOro, MOXXHO IONIPOCHTH IIOMOINM Y
cTapmux: OOBIKHOBEHHBIM (oToanmnapaToMm cdho-
TorpadupoBaTh 3Be3gHOoe He6o. B GessnyHHYIO
THXYI0 HOYb, KOTZIa COBCEM CTEeMHEEeT, YCTaHO-
BUTh (oToammapar, 3aKpenuB €ro Ha KaKoi-
HuOyAb oIlope MJIM MOACTaBKe (IITaTuBe), Ha-
npasuTh Ha IlonAapHyIO 3Be3Zy, YCTAaHOBHUTh
KacceTy, OTKPHITh 00beKTHB Ha OfMH udac. (Po-
TOAnmnapaT AoJKeH OBITh CTPOr0 HENOXBHMIKEH.)
IIposiBMB ILJIEHKY, BBl IIOJIYyYUTEe HEraTUB C Iie-
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JILIM PAZOM KODPOTKHMX TE€MHBIX YEePTOYeK, KaxK-
Jasi U3 KOTOpHIX OyzmeT cienoM wu300paKeHUA
3Be3JbI, NepeMemniaBiieiicss Ha HebecHO# coepe.
B meHTpe Bcex Ayr — CJEAOB JABHIKEHUI
3Be3J — M HaXOAUTCS TOYKA, BOKPYT KOTOPOii,
KaKk HaM Kaercda, Bpamaerca He6o. OHa Ha-
3bIBaeTcA moJirocom mupa, a IlonspHas 3Be3fa
IIOYTH COBIIQJlaeT C HEWH.

YeM pauHHee YEPTOUYKM HA IJIEHKE, TEM
Gosibmiee mepeMemeHue coBepmaoT 3Be3Anl! Ca-
MBI KODOTKHI CJIe Ha CHUMKE IIDHMHAIJIEXKUT
ITonsipHO# 3Beaze.

INPHYHUHBI BPAIIEHUSA
3BE3JITHOI'O HEBA

ITouemy »xe 3Be3gHOEe He60 kaxk OyATO Bpa-
maercss # nouyemy uMeHHo IlonsApmas 3Be3na
nmoutTn HenoxaBukHa? OxaswiBaeTcd, NPUYNHA
3TOro KaXKymerocs ABHIKEHUSA 3Be3J] 3aKJIOya-
eTca BO Bpamennu 3eman. Ilogo6HO TOMy, Kak
YeJIOBEKY, KpyXKalleMycsa IO KOMHaTe, IIpeA-
CTaBJIsieTCH, OyATO BCSA KOMHATA KPYYKHUTCHA BOK-
pyr Hero, Tak ¥ MbI, HaxofgfAlmuecs Ha Bpa-
marwmeicsa 3emJe, BUAUM, OyATO OBl ABHMIKY-
muecss 3Be3fbl. Hama 3eMas uMMeeT OCh Bpa-
meHus — B0OOOpaXKaeMyr0 JHUHHIO, BOKPYT KO-
TOpO#i BpamaeTrcs 3eMHOM map. Och Bpamenus
3emun mepeceKkaeT 3eMHYIO IIOBEDXHOCTDb B JIBYX
Toukax — 9T0 CeBepHwrit m IOxHEIN reorpa-
¢uueckue mosioca. Ecim HanpaBiieHHe 3eMHOM
OCH IIPOXOJIXKUTH, TO OHO Ipoiizer BOaM3u Ilo-
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NApHO# 3Be3nbl. Bor nmouemy IlonApuasa 3Be3xa
Ka)XeTCcA HEIOABM)KHOM, a HebecHasa cdepa Ka-
JeTcA Bpamawmeiica BOKPYr BooOpakaemoit
ocu. Ham kaxercs, uTo 3Be3gHOe HeOO Bpama-
eTcA C BOCTOKA Ha 3anan. IIoMHMM, YTO 3TO
BuauMoOe ABmKeHHe. OHO eCTh OTpayKeHHe HC-
THHHOTO ABHYKEHHUS — BpAIMEHUA 3eMJIM BOK-
pyr cBoeit ocu. Buagumoe asurxenue ConHua —
3TO TOXe OTpa)keHue BpameHus J3emau. Ha
3eMJie NIDOMCXOAUT CMEHa JAHA M HOYU. JTH
fAIBJICHNSA O0'BSACHAIOTCA BpameHueM 3eMJIM BOK-
pyr cBOeil OCH.

3HAMEHHTBIN OIIBIT ®YKO

CerozHsa yuyeHBIE MOTYT LIEJILIM PSJOM OIIbI-
TOB IOATBEPAUTHL BpalleHHe 3eMJIA BOKpPYr
cBoeit ocu. CaMulii 3HAMEHUTHIA ONBIT OLIJI IIPO-
BeneH B 1851 roay dpannysckum pusuxom JKa-
HOM DyKoO.

YcTaHOBKA NIpPeACTaBJiANa COOOM TsAMKeJIBIN
MasfATHUK HAa JJHHHOM nojgBsece. YeM AJMHHEE
TO/iBEC, TeM Jydilie IIPOXOAHJI onuiT. IloaTomy
OOBIYHO TAKOM MAaATHUK YCTAHABJIWBAIOT B BHI-
cokux cobopax. Maaraur PdPyko umeeTcs M B
MOCKOBCKOM IIJIaHETapHUH.

Ecin MasiTHUK BHIBECTH U3 IIOJIOKEHUSA paB-
HOBecHs, TO OH o0si3aTesibHO OyzeT KosebaThcs
B HEKOTOPOH IJIOCKOCTH, NPOXOAAIIENH uepe3
HaYaJIbHYI0O TOYKY, B KOTOpPYIO OBIJI OTBeZeH
rpys, ¥ IIOJIOXKEeHUE DABHOBECHH.
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Ecau 6u1 3em-
JIl He BpamaJjach,
TO II0 OTHOIIEHHIO —
K HEeH ILJIOCKOCTDb
KoJyieOaHuii MadAT-
HHKA  COXpaHd-

S
Jach GBI IIOCTOSH- A
Hoit. Ha camomMm ne- L

Jie OIILIT ITOKAa3bl-
BaeT, 4YTO ILJIOCKO-
CTh, B KOTOPO#f KO-
nebysercss  MaAT-
HHUK, MEJIJEeHHO
IIOBOpaAYUBaAETCH T —
OTHOCHUTEJNbHO
3eMyi1 HA HEKOTO-
pelit yrox. 9rtoT
IIOBOPOT OO'BACHSA-
ercsa TeM, YTO
3eMJid COBEpIIAET
BpalieHue BOKPYT
c¢Boe# ocu. B onkl-
Te DyKO B Teue-
HHEe BpPEMEHH KO-
JebaHuUA MAaSATHH-
Ka 3emJs II0BOpa-
YU BAETCH nox
HuMm. Hab6aoza-
TeJb, HAXOAACh HA '.‘ .. | || | '|‘|\ |
MOBEPXHOCTH 3€M-
JIH, ee BpaIleHHS
He 3amevaeT, I03-




TOMY €My Ka)XeTcs, UTO IIOBOPAYMBAETCA ILJIO-
CKoCcTh KoJieGaHu# MasTHuHKA. Ecau ocBeTHTH
rjobyc CBETOM JIaMIILI ¥ NMOKDPYTHUTBL €ro ¢ 3a-
naja Ha BOCTOK (IOIPOCHTE MHOMOIIH Yy CTap-
II¥X), TO MOXHO y0eauThCH, YTO YTPO, HANpH-
Mep, Ha YyKOTKe HACTyIaer paHbOie, 4eM HAa
Ypane, a Ha Ypane paHbme, yueM B MOCKBe.

BpameHnue 3eMHOro mapa BOKDPYT CBOeil OCH
HA3LIBAIOT CYTOYHBIM BpamieEneM. Ero nepuog
paBeH 24 yacam, T.e. 32 24 yaca Hama 3eMmJad
coBepIIaeT OAMH MOJHBIA oOopor. IInsaA Hac ke
YyTPO CMEHAEeTCS AHEM, JIeHb — BeYepoM, a Be-
yep — YTPOM.

IIOYEMY MBI HE 3AMEYAEM
BPAIIEHUSA 3EMJIN?

Jlonroe BpemMs JIIOAW CYMTANIH, UTO 3eMIs
IUIOCKasi, KaK OJIMH, JEePKUTCA HA TPEX KHTaX
(mim Tpex cjoHaxX). 3aMeTHTh ABHIKEHHe 3eM-
JIN, HAXOAfICb HA €€ IIOBEPXHOCTH, YEJIOBEKY
HEeBO3MOXXHO. CINIIKOM MaJl YeJIOBEK II0 CpaB-
HEHUI0 ¢ OrPOMHHIM 3eMHHIM mapoM. C pas-
BHUTHEM HAyKH IPeACTaBJIEHUdA JIofeit o 3emie
MeHAIuCh. Temepp MBI 3HaeM, 4YTO 3eMJs yd4a-
CTBYET OLZHOBPEMEHHO B IBYX ABWKEHHUAX: NBHU-
JKeHHuH 110 opbure BOKpyr CosHIA M BpalleHUH
BOKPYT' COOCTBEHHOI OCH.

Mbl He 3aMeuaeM BpamieHHS 3eMJH, 3aTO
Ha0JII0laeM M YYBCTBYEM €ro IIOCJIEACTBHS —
cMeny aHA M HouM. Ecim Om 3emiss He Bpa-
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maJjach, TO Ha TO¥ CTOpPOHE, KOTOpasa o0pameHa
K CBeTy, Bcerjza Owln OBl eHb, a IIPOTHBOIO-
JIOXKHAfA CTOPOHA BCEraa Haxoawmyach GBI B TeM-
Hote. Ho xopomio, 4TO 3TOro He ITPOHMCXOZHUT.
Kaxxmasa Touka 3eMJ HAXOZUTCS CHAYaja Ha
OCBeIlleHHO# CTOpOHe, 3aTeM Ha TeMHOI. Yepesd
24 yaca Bce IMOBTOPAETCS, TAK KaK IEepHUOA Cy-
TOYHOT'O ABMIKEHUS 3eMJynm paBeH 24 uacam.
Tak ke MBI He 3aMeuaeM ABMIKEHUS 3eMJIHA
BoKpyr CosiHIIa, HO He MOXKeM He BHUIETb U He
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YYyBCTBOBAaThL CMEHY BpeMeH roxa. 3emisa obpa-
maetcsa Bokpyr Connmna 3a 365,25 cyrok. 9ToT
nepuoy; BpeMEHH HAa3bIBAIOT TOXOM.

IToMuMO pacCMOTDEHHBIX ABYX ABUMKEHHH
HaIlla ILIaHeTa Y4YacTBYeT elle B HECKOJbKHX
BHJIaX ABMIKEHMs, TaK Kak Bmecte ¢ ConHnem
¥ APYTUMHU IIJIAHETAMH ABHIKETCSH OTHOCUTEJIHLHO
Muaeunoro Ilyru. Mueunniit IlyTs gBMKeETCA OT-
HOCHUTEJIBHO APYTruX rajaktTuk. Bo BcesneHHoit
HeT HUYEro HENOABMIKHOI'O, HEM3MEHHOro, pas
¥ HaBCEerJga JAaHHOrO.

MJIEYHBIA IIYTH

B OessiyHHBIe Beuepa Ha 3Be3ZHOM Hebe
MOXXHO YBHZETb IIMPOKYIO OesiecoBaTyio II0JIO-
cy. Oro Maeunsnit Ilyre — ruranTckas apka,




NPOTAHYBHIAACA dyepe3 Bce HeOo. JIpeBHHMe Ay-
MaJId, YTO 3TO MOJIOKO, mpoautoe Oormneii I'e-
poii. CornaceHo aApyrum mupam — 3TO Aopora
¢ ropel Onumn (Ha KOTOpPO#M »Kuaum OGoru) Ha
3emio. «HebecHo#t pekoii» HasbiBaeTca Mieu-
Heii IlyTh B KUTaliICKMX CKa3aHHUAX.

Ho paxe B apeBHO-
CTHA AOrafbIBaJIUCh X O
TOM, 4YTO MJeuHHnIi
Ilyre — 3TO MHOXKe-
CTBO 3Be3J, HepasJu-
YAMBIX HEBOODYIKEH-
HEIM TrJjagoMm. Teie-
CKONII JaJi BO3MOX-
HOCTb BBISICHUTH IIDH-
poay Mneunoro ITyrn.
OxHEM M3 BeJHKHX
orkpeiTHit Tanunes
610 TO, uTO MiIeu-
Hull IIyTh «npepcras-
nser coboir He UTO
MHOe, KaK CKOILJIeHHEe
MHOYKeCTBa 3Be3J, KaK
OBl pPacCMOJIOKEHHBIX B
Kpyrax; B Kakyio Ohl
obsacTh He HAIPaBUTh
TEeJIECKOII, ceifyac IKe
CTAHOBATCA BHUIUMBIM
OrDPOMHOEe YHUCJIIO
3Be3n, M3 KOTOPHIX
BecbMa MHOrHe JOCTa-
TOYHO SDKH M BIIOJIHE

27




pPas3JIMUYMMEI, 2 KOJIMYECTBO e 3Be3x OoJiee cJa-
6bIX He JONMycKaeT BoOOI[e HHKAKOro mojcuye-
Ta». Taxk nucan I'anuyeit HECKOJILKO BEKOB Ha-
3an.

B so6om yuacTke Mieunoro Ilytu B Teie-
CKOII BHAHO OecuMCJIeHHOE KOJIHYECTBO 3Be3f.
Nmes pasjnyHy0 IIUDUHY, PA3HYIO SPKOCTD,
CJIOKHBIE oOuepTaHusd, Mieunwrit IlyTh Hempe-
PLIBHEIM KOJIBLIOM IIDOXORUT IO Bceil HebGecHO
cthepe. B CeBepHOM Mosymapum uepe3 CO3BE3-
nusa Opia, Jlebens, Iledes, Kaccuoneun, Tens-
na, B I0:xHOM monymapun — IOxnoro Kpecra,
Cxopnuona, Crpensnna. B cosBeaguu Crpensna
Mineunstit IIyTs ocoGeHHO ApOK. MuJsimapabl
3Be3s, cocraBaaomux Mieunslii Ilyts, obpa-
3YIOT €IUHYIO 3Be3JHYI0 cHcTeMy — IamakTm-
Ky, OZHO# u3 3Tux 3Be3x u sBiagerca Coamue.

KAK HE 3ABJYJIHUTBHCA CPEJHU 3BE3]

Yro6er He 3abnyaurscs HaA 3emJe, JIIOLH
NPUAYMAIHX CnocOO0LI OPMEHTHPOBAHMS IIO CTO-
poHam cBeTa. I onpenesieHUsT MECTOIIOJIOMKe-
HHASA HA IOBEPXHOCTH 3eMJIM HCIIOJNBL3YIOT I'eo-
rpa¢uyecKkue KOODAMHATHI — IOIHUPOTY M JOJI-
roty. ACTpOHOMBI NpUAyMasn HeOecHBIE KOOP-
AUHATHI, XapaKTepPU3YIOIIHe I0JIOXKEeHe CBeTHJI
Ha HebecHO# ctepe. CeBepHbiii u IOxKHEIN 1O-
aioci mupa (P m P') mHaxomarcAa Kak Owl B
TOYKAaX IIepeceYeHUs IIPOJNOIKEHUsS OCH Bpa-
meHusA 3eMJH ¢ HebGecHOl chepoii, a mebecHBIH
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3KBATOp — IMEpPINEHAUKYJAPEH ocd Mupa PP'm
zenur HeDecHyl0 chepy Ha ABa HOJMyIIapuUA —
CeBepHOE U I0KHOe. MBI KHUBEeM B CEBEPHOM II0JIY-
mapun 3eMyii M HaOJsIofmaeM ceBepHOe IIONY-
mapue HebecHoii cthepri. Touxka Hax rosioBOM
HabJofaTes s Ha3bBIBaeTCA 3€HHMTOM. JInHu4A,
BAOJb KOTODO# ABMIKeTCH Ji06oe Tesio, MOLHA-
TOEe HaJ 3eMJieifi M BHIIYIIEHHOE U3 PYK, Ha-
3LIBAETCSI OTBECHOM JMHHEH. A HampaBjieHHe
OTBECHOM JIMHMM HA3LIBAIOT BEPTHKAJILHEIM.
BeprukasnHOe HampaBieHHe INPUHHUMAET HUTD,
K KOTOpO# mojBemeH Kakoi-Hubyas rpys. Or-
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BeCHas JIMHUA KaK Obl nmepecekaeT HeGO B TOUKe
3eHMTa, T.e. HaA royioBoii Habmiomarens. ILro-
CKOCTb, IIEPpHNEeHAHKYJSPHAsA OTBECHOM JIMHUHU,
HA3BIBAETCH IJIOCKOCTHI0 rOPM3OHTA. JTa ILIO-
CKOCTh KacaeTcsi 3eMHOro mapa B TOYKe, rje
HaxomuTcA HaOgoxaTes b, U HNeJIUT HEOECHYIO
chepy Ha ABe IIOJIOBMHBI — JABe IOJaychepsi:
BUAVMYIO, BC€ TOYKH KOTOPOH HAXOAATCA HaK
FOpPH30HTOM, M HeBUIMMYIO, TOUKH KOTODPOii Jie-
JKAT I1OJ r'OPU3OHTOM. ¥ IOPH30HTA €CTh YeThIpe
OYeHb BAXKHBIE JAJIA OPHUEHTHPOBAHUS TOUYKMH:
Touka ceBepa N (OHA JIEKMUT IOA CEBEPHEIM
ITOJIIOCOM Mupa). B ee HampaByieHMU Bcerpa Imno-
BOpAUYMBAETCS HAMAarHM4YeHHAas CTPeJIKa KOMIIa-
ca. JluameTpasbHO IIPDOTHBOIIOJIOKHASA TOYKA
ora S. Jlunua NOS HaswiBaeTcA NOJYyREeHHOM
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JIAHUEH, TaK KaK BAOJIb Hee Ha rOPH30HTANLHON
IIJIOCKOCTH B NOJIAEHb JIOXKHTCA TE€HL OT Bep-
THKAJIbHO IIOCTaBJICHHOrO0 Ipeamera (Hampu-
mep, croyiba, mepesa). Touku BocToka E u 3a-
nmaga W JiexKaT Ha JJMHUM T'OPDU3OHTA, OHH OT-
CTOAT OT ToueK ceBepa N u tora S Ha 90°. OTr
yeThipe BaXKHBIE TOYKH — CTOPOHBEI CBeTa —
HeoOXOZMMO 3HATH MU YMeTh HAXOAUTb, YTOOHI
He 3a0JyAuTHCA B Jecy MJIM Ha Mope. A B HebOe
HebecHble KOODAMHATHI OTCUYMTHIBAIOT OT Hebec-
HOrO 3KBaTOpa ¥ He0eCHOro MepuzMaHa — JIH-
HUHM, KOTOpas NIPOXOAUT IO HebecHOi cdepe
Yyepe3 TOUKH 3€HUTA M II0JI0CH Mupa CeBepHHBIi
P u IOxuwiit P'. HeGecHulit MepuAuAH NEJIUT
HebOecHYI0 cdhepy Ha JABa MOJyImapus — BOC-
TOYHOEe M 3amagHoe. Ha 3eMie, uTOOBI yKasaTb
MECTOIIOJIOKeHe O00beKTa, 3aaloT JABEe KOOp-
AUHATHEI — JOJTOTY ¥ IIMPOTY, a Ha Hebe, UTO-
OBl yKa3aTh MECTOIIOJIOXKEHHE 3Be3/ibl, TaKKe
OIIpeZeasaIoOT ABe KoopauHaThl. OfHY HA3KIBAIOT
CKJIOHEHHEM, [DPYTYI0 — INPAMBIM BOCXOKXe-
aueM. 110 3TMM KOODAMHATAM OIPEAEJSAIOT IO-
JIOXKEHHs CBETHJI, TOYHOE BpeMs COCTABJIAIOT
3Be3IHbIE KapTHI.

3EMHO! IIAP B POJIH YACOB

BpemMsa HenmpepeHIBHO TedeT, M BCeé B MHpe
Hu3MeHsieTcA cO BpemeHeM. IloTpebGHOCTL M3Me-
PATHL BpeMsa y JIIOZeHl IIOABMJIACh OYeHb XABHO,
JKH3Hb NOBCEAHEBHAs CBA3aHA CO CMEHOH AaHA
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u HOuMm. B xpeBHOCcTH mosioxkeHme CoJiHIIa Ha
Hebe CJIYKUJIO YeJIOBEeKYy yKasaTeieM BPEMEHH.
ITo CosnHIy OPHMEHTHPOBAJINCH ¥ B IIPOCTPAH-
CTBE M BO BpeMeHH. Buaumoe nsuxenune CosH-
112 10 He0y IMO3BOJIMJIO YEeJIOBEKY OTMEPATH M0Y-
TH paBHBIE ITDOMEXYTKH BpeMeHu. Cama mnpm-
pona majna OCHOBHBIE MEDHI BPDeMEHM: CYTKH —
nepuos BpameHusi 3eMJIX BOKDPYT CBOeil ocH,
rox — nepuox obpamenns 3emau BOKpyr Cou-
Hia. C aBMiKeHMAMM 3eMJIM CBJ3aHO HM3MEHe-
HHe BHJA 3Be3AHOro Heba B TeueHHE CYTOK H
B TeueHne roxa. Cosses3susA mo-pasHOMY BHAHBI
B pa3HOe BpeMs B pa3HLIX MecCTax Ha 3emue,
MO3TOMY JIIOAM HAYYMJINCh OPDHEHTHPOBATHCS B
NIPOCTPAHCTBE M OTMEPATHL BPEMsA II0 3Be3xaM.
Ha pasannuHbIX MepHANAHAX BpeMsdA pasHoe, T.e.
NOJIIeHb HACTYNaeT HEOAZHOBPEMEHHO, a JIIOAH,
JUBYIIHE B Pa3HBIX MECTaX, CBA3AHHI MEXAY
co0oii; moessma, caMOJIETHI, AOJIMKHEI IIPUXONUTH
no pacnucaHuio. IIpupona paszesnyia CyTKH Ha
ABe OOBIYHO pPaBHbIE YACTH: JEHb M HOYb.

B JIpeBHeM BaBujiOHe pasneasiin CYTKH H
rox Ha 12 paBHBIX uyacTteii. BpemMsa aHeM u3me-
PAJH IO AJIMHE ¥ HANpPaBJIeHWIO TeHH OT Bep-
THKAJLHOTO IIeCTa I'HOMOHA (FHOMOH — «JIO-
Bery TeHM»). Conmmeunnle uachl <«paboTanu»
TOJIBKO JHEM M IIpH sfAcHOM moroze. B I'penuu
NPUMEHSJIN BOXAHBIE Yachl (KJencuapa — «BO-
pOBKa BOAKI»). «CKOJIBKO BOABI YTEKJIO C TeX
1op», — TOBOPHUT mocJjoBuia. Ilecounnsie 9acel
OTCYMUTHIBAIOT BPpeMs M O CHX IOP, MHOrJa HX
HCIIONB3YIOT JANA Oonbmeil HaraggHoCcTH. WH-
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TepeCHa HCTOPHUS MEXaHHMYECKHX YacoB C Ma-
SATHUKOM, YacOB-XPOHOMETPOB, KOTOPBIMHK
noan3yiorea mopaku. C reorpaguyeckoit Koop-
IMHATOM — JIOJITOTON CBA3AHO MECTHOE BpeMs:
pasHOCTh KOOPAMHAT JOJroTHl B 15° coorBeTcT-
ByeT pasHHIle MeCTHOro BpeMeHM B 1 uac.
MecTHOE BpeMsl B KQ¥KJIOM HAaCeJIeHHOM ITyHK-
Te — pasHoe. [lake Ha oxpauHax MOCKBHI,
HampuMep, B BOCTOYHOM H 3allagHOM paiioHe
BpeMsA oTyinuaercss Ha 1—2 muHyThl. IloaTOoMy
BO3HHMKJIA HEOOXOAMMOCTb BBEJEHHUS MOSICHOTO
spemenu. (B Hameil cTpane mosicHoe BpeMs ObI-
J0 BBefeHO ¢ 1 miona 1919 roxa.) Ilo cmenu-
aJbHOMY MEXAYHApPOAHOMY COTrJIAIIeHUIO BeCh
3eMHO map Own noxeneH Ha 24 mosica. Kax-
JABIM YacoBOM IOSIC IIPOCTHPAeTCs NO HOJIrOTe
Ha 15" mam 1 yac, yCJAOBMIMCH CUHTATL BpEMSA
B IIpefesax OAHOrIoO Ilosica oguHAKOBHIM. Ilpm
nepeceYeHNM TPAHMILI II0OACA ¢ 3amajga Ha BO-
CTOK Yachl HaJi0 IepeCTaBATh HA ORUH yac BIIie-
Pex, a ¢ BOCTOKA Ha 3amajy — Ha OAWH dYac
Haszan. MHUHYTHI M CEKYHABI BO BCeX IIOfCax
CUHTAIOTCA ORWHAKOBBHIMH. 32 HYJIEBOH NPUHA-
JI¥ TI0SIC, AJIE KOTOPOTO LIeHTPAJIbHBEIM SBJIAETCS
T'puaBuucknit mepuaguan (63 croaunsl Benn-
KoOpuranuu r. Jloagona). MockBa, umess noJji-
rory 2 u. 30 mun. (37,5°), pacmosioxkeHa BO
BTOPOM 4acOBOM Itosice. [pMHBHUYCKUI MepuUIH-
an umeet gosroty 0 uac. 0 mun. (0°), a 180-it
MepUAMAH pasfefieT CYyTKM Ha Hameil niaHere.
Yepes Hero NpoOXOAMUT YCJIOBHAS JIMHUSA, HA3HI-
BaeMas JMHHeH mepemeHnl Aarsl. OHA HAET OT
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CeBepHoOro mosioca yepe3 BepHHros mnposaus
Mexay UyKoTKoi u AJfAcKo#, ueped Tuxwuii
okeaH K IOxxHomy mosiocy. Ilepecekas aTy Jim-
HHUIO C 3amafia Ha BOCTOK, MOYKHO IIOIIAaCTh BO
BUepamHuii fIeHb U, Hao0OpoT, ABUrasAcCh C BO-
CTOKA Ha 3amnaj, Hajao IpPONYCTUTh OAUH JeHb
B KajeHzape. HoBulii eHb HauMHaeTCs Ha BO-
cTOKe Hammeil ctpaHel. A HoBmlil rox mepBeIMH
BCTpeuaoT Kuteaum Yykorku. M3-3a ToOro, 4ro
3eMHOIl Imap BpamiaeTcA HE CTPOro paBHOMEp-
HO, IPOJOJIXKUTEJBHOCTh CPEJHUX COJHEUHBIX
CYTOK MeJIJIeHHO MeHseTcd. XOA YacoB, CBs-
3aHHBIX C BpalieHueM 3eMJIu, HeoOXOAUMO KOH-
TPOJIUPOBATh., ITO BAYKHO JJISA OYE€Hb TOUHBIX
namepenuii. CoBpeMeHHEIE ATOMHBIE YaChl JAIOT
CUTHAJIBl TOYHOT'O BPEMEHHM, KOTOphIeé TPAaHCJIH-
pYyIOTCS II0 Pajguo.

KAK U C KAKOH CKOPOCTBIO
JABHXKETCHA 3EMJIA?

ITonnerit 060pOT BOKPYT CBOEIt ocH, T.e. IO-
BopoTr Ha 360°, 3emHOil map cosepmaer 3a 23
yaca 56 mumayT 4,1 CeKyHABI, T.e. IPUOJIH3H-
TeJLHO 3a 24 vyaca, unm 3a cyTku. C Takum
e nepuozoM npoucxompur Bocxox CosiHma, ero
KyJbMHHaNudA, 3axox. Jloaroe BpeMsa acTpPOHO-
MBI CYMTAJIM, YTO CKOPOCTh BpalleHAA 3eMJH
NOCTOSAHHA, OAHAKO ¢ IpHMeHeHueM 6ojee TOY-
HBIX TPUOOPOB O0HAPY KUK HeOOJIbLIINEe OTKJIO-
HeHHud. B ¢cBA3K ¢ TpeHUEM, BOZHMKAIOMHAM IIPHA
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MOPCKHUX IDUJIABAX U C UBMEHEHUAMH B 3eMHOM
KOpe, CKOpPOCTb BpaImeHMs 3eMJIH yMEeHbIIaeT-
ca. Ham penp kaxaeie 100 jser yanunsercs
Ha 1/1000 cexyHzbl. OTO HHYTOXKHOE H3MEHe-
HUE, ONHAKO Y4YEeHBIe CJELAT 32 HHM.

ITo opbuTe Boxkpyr CosHIa 3eMJIA ABMIKETCHA
HepaBHOMepHO. B ogHMX ToOukKax OoHa Oiamike K
Conuny, B apyrux — pansme. Op6bnra 3emun
He SABJISIETCA OKPYXXHOCTHIO, OHA HEMHOrO BHI-
TAHYTA N0 (hopMe M HanommHAeT OBaJi. Mare-
MATHKHU TaKylo QUrypy HaselBaioT aJjnumc. Kor-
fia 3eMJId MakCHMaJbHO npubamxkaercsas K Coi-
HIYy, 9TO IIOJIO}KE€HME HAa3bIBAeTCHA IePHreauit
(Touxka 1), Korza MaKCHMAaJILHO yAAIAETCA —
adennit (Touxka 2). CKOpoCcTh ABMKEHUA 3eMIHU
3aBuUCHT OT ee paccroaHusa no ConHia. Yem
6mmxe K ConHny, TeM ckopocTs Ooapme. B
nepuresnu opburanpHas ckopocts 3eman 30,2
KM/c. 3eMJIsT MPOXOAHUT 3Ty TOYKY B Aekalbpe,
a B adenun 3eMJsA B HIOHE M CKOPOCTHL €€ CO-
crasiasier 29,2 km/c.

IIOYEMY CYIIECTBYET CMEHA
BPEMEH T'OJA?

Ha 3emiie MpoUCXOAUT cMEeHA BpEMEH rojaa.
YenoBek ¢ JaBHUX IIOP MCKAJ OTBET HA BOIIPOC:
1IoyeMy JIETOM TEIUJIO M JIeHb JJIMHHee HO4YH, a
3UMO# XOJIOAHO M AHMU Kopoue. MbI 3HaeM, 4TO
3emius Bpamaercss BOKpyr CoJsiHI[Aa ¥ OXHOBpeE-
MEHHO BpamaeTcs BOKPYr cBoeii ocu (OT uero
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IIPOMCXOAUT Ha 3eMJle CMeHa AHS ¥ HOYH). 3eM-
Haa och (BooOpaykaemas JsuHHA OoT CeBepHOro
noaioca K IOKHOMY) HAKJIOHEHA K IIJIOCKOCTH
op6uThl 3emuu mox yraom 23,5 ¥ HampasieHa
Bcerza B ogHy Touky — Ha Iloasapmyio 3Besnmy.
HaxsonHoe 1nosioyxeHne ocu 3eMJIM COXpaHsAeT-
cA B TeueHWe Bcero roja, nmoaromy CoJiHue oc-
BeIlaeT MOBEPXHOCTh 3eMJIH I10-pa3HoMy. YacTh
rona CesepHsbiii moaioc mosepHyT K ConHLy, a
BTOpPYIO 4acTh roga K CosHuny HakjoHeH IOxk-
HBIM nomoc. W3-3a 3TOro HaKJOHA NIpPAMEIE Jy-
yn COJIHIIA MHOTAA OCBEINAIOT YYaCTOK IOBEp-
XHOCTM 3eMJIM K CeBepy OT 3KBaTOpa, MHOrAa
K IOTy OT 3KBaTopa. OTO pas3jnuue NafeHus
COJHEUHBIX JIydeifi Ha y4yacTKe 3eMHO mMoBep-
XHOCTH M BBHI3HIBAET CMEHY CE€30HOB B pas3juy-
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HBIX paiioHax 3emHoro mapa. Korga CeBepHnlit
1oJiioc mMoBepHYT K ColHIy, B CTPaHaX K CeBepy
OT dKBaTOpa — JIeTO, K Iory — 3uma. Korzaa
NpAMBIE COJHEUHBIE JIydM NaxaloT Ha IOxHOoe
moJyuiapue — 3xech HacTtymaet Jero, a B Ce-
BEPHOM IIOJIyIIapuu — 3UMa.

Camble IJIMHHBIE B CaMble KOPOTKHE OHU B
roly Ha3bIBAIOTCA AHAMM JIETHEro M 3MMHErO
coxHnecToaEuA (ToukM 1 u 3). OTM AHU BHI-
najgalor Ha 22 uioHa u 22 pexabps. [IBa pusA
B rogy — 21 mapra u 23 ceHTabpa — JeHb
paBeH HOUH (TOUYKH 2 U 4). ITO TOYKH BECEHHET0
M OCEeHHEro paBHOAEHCTBHii. [[Brm)KeHMe 3eMJIH
no opbute BOKpyr CoyiHIA uyeyioBeK MOr Onl
HabaronaTs, ecsu Ol Ha COJIHEUHYIO CHCTEMY
CMOTpEJI CO CTOPOHHI, HANPUMep, C KaKOo#-HH-
6yns 3Be3ansl. HaxoxAck Ha Bpamarwmeiica 3em-
Jie, MBI HaOaonaeM BuauMoe aABuakeHue ConHna
M OPYTruUX CBeTHJ mo HeOy.

OTKYJA NOABHJIUCH THHU
HEJAEJIN WU MECAIBI?

OG6bIuaii M3MEPATH BPEMSA CEMHUAHEBHOI He-
Aeisieyi mpumesa K HaM u3 J[peBHero Baxmgona
¥ ObLI cBAA3aH ¢ udMeHeHHeM (a3 Jlyusl. Hucio
«CeMb» CYHTAJIOCh MCKJIIOYUTEbHBIM, CBSAMIEH-
HBIM. B cBOe BpeMs JApEBHEBaBHJIOHCKHE AacCT-
POHOMEI OOHAPYKHJIM, UYTO, KPOME HEIIOBHK-
HBIX 3Be3H, HA Hebe BUAHHI ceMb OJIyKAalomux
CBETHJI, KOTOphIe ObLIM HAa3BaHHl IIJIAHETAMH.
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JIpeBHEeBaBUJIOHCKHE ACTPOHOMBLI CUHTAJIH, YTO
KAl 4ac CYTOK HAXOAUTCA IIOA NOKPOBH-
TEJBbCTBOM OIIPENEJIEHHOM ILJIaHEeTHI.

JlEM HexeaM TOJYYWJIM CBOM HA3BAHUA OT
uMeH OoroB. 3aTeM 3TH HA3BAaHUA MEPENLINA K
PUMJIAHAM, a IIOTOM M B KaJIeHAapM MHOTHX
HapoxoB 3anaxHoit EBponsl. IloHeae sHAK cun-
Tajyica aHeMm JIyHBI, BTOpDHUK — paHeM Mapca,

cpena — naHem MepKypus, uyeTBepr — JHEM
Onurepa, nATHUNA — pAHeM BeHepsi, cy000-
Ta — pHem CaTypHa, BOCKpeCceHbe — JHEM

Cosnna. Ha3BaHuaAMH ILJIaHET NMONL3YIOTCA IJIS
0003HAYeHNs AHEeM HeZesJ M M MHOr'me azmaTcKHe
HapOJAHI.
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Ha Pycu Ha3BaHHA CJOXXWJINCH HHaA4Ye: He-
ZeNi0 HasBajnu ceamuued. BocKpeceHne Ha3hI-
Bajioch — HexeJsieid (HeT nej, T.e. A€Hb OTALI-
xa), NMOHEeAEJLHUK — JIeHb nocie (II0) Hexesw,
BTODHMK — BTODOM, Cpeia — cCepeAHHa CeA-
MUIIbI, YEeTBEPr — 4YeTBepThId, NATHANA — IIfd-
THIl JieHb, cy000oTa — OT Ccia0oBa <«cabaT» MiIu
«mabams», T.e. KOHeI[ BCAKUX AeJI, MOCHeRHUH
TPYZAOBOil feHb Hezenu. JlejieHUe HA CeMb JHeH
YCJIOBHO CBSI3BIBAIOT C JIYHHBIM MecsaueM. Passl
JIyHBl CMEHAIOTCSA B TeuyeHHe 29 C IOJOBHUHOM
cyToK. Mecsy Ha He0e M Mecsl B KaJieHJape
He caydaifHO o0o3HauaeTcA OZHHUM cJoBoM. [0
CHX IIOP BO MHOTHX #f3bIKax u JIyHa, ¥ mepuoxn
BpeMeHH OK0JI0O 30 aHeil HA3HIBAIOTCA ONUHA-
KoBo. Ilo JyHHEIM MecALaM JpeBHHE 3eMJle-
IeJbIIbl BeJIM CUET BPEeMEHH M YCTaHABJIHMBAJIH
cpoku mojseBbIx pabor. JIyHa Owli1a, Tak Ke
Kak u CoJiHne, NPUPOAHBIM YKasaTejleM Bpe-
MmeHu. Ee perynsipHoe mpeoOpakeHue, U3MeHe-
HuUs ($a3sl B OAMHAKOBOM II0CJIENOBATEJILHOCTH,
JIETJIX B OCHOBY II€PBBIX APEBHUX CHCTEM Jie-
TocuMcyeHuss. Hauajso roga m mepBOro Mecsna
OB1JIO IPUYPOUYEHO K HAYAJIY BECEHHUX ITOJIEBBIX
pabor; 12, a unorga 13 JNYHHBIX MeCsIEB CO-
CTaBJISAJHA IMKJI, Ha3elBaeMblif romom. Cosrmile
u Jlysa mocseoBaTeJIbHO NEPEXOAUINM M3 Of-
HOrO 30AMAaKaJILHOTO co3Be3xus B apyroe. Ha
OCHOBe 3THX HaOsoneHud OBLIHM COCTaBJIEHBI B
IDPEBHOCTH IepBhLIe KaJIeHAapH.
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KAK IIOABHJICA KAJIEHIAPBH?

ITorpe6HOCT, M3MEPATHL BpEeMs BO3HHUKJA Y
awone yxxe B ruyOokoif apeBHocTH. IlepBrie
KaJIeHAapyu IOABHJIMCH MHOI'O THICAY JIeT Ha3ax
Ha 3ape uejioBeYeCKOoi nuBuiansanuu. Jlroagu Ha-
YUHIIACH U3MEPATH IIPOMEXKYTKH BPEMEHH, CO-
MOCTABJATh MX C ABJIEHUAMH, KOTOpHIE IIOBTO-
PANMKCH IepUOAUYeCcKH (CMeHa AIHA U HOYHU, CMe-
Ha (a3 Jlymml, cmeHa BpemeH roxa). Bes wuc-
IIOJIb30BAHKS €AVHUI, N3MEePEeHUS BPEMEHH JIIO-
OV He MOIJIM JXHUTb, 00IIaTbCs Mexxay coboi,
TOproBaTh, 3aHUMAThCA 3eMJyefejueM. B Haua-
Jile cueT BpeMeHM Obll NPUMHTHBHBIM, HO IIO
Mepe Pa3BUTHUSA YEJIOBEUECKON KYJIbTYpPHI, C BO3-
pacTaHueM IIpAaKTHYEeCKO# nmorpeGHOCTH JIIOAeit,
KaJICHAAPH COBEPIIEHCTBOBAJIHKCH, IOSBUINCH
TaKue IOHATHSA, KaK rox, Mecal, Hexed.

Korpa-to kKa)kzoe mjeMs, KaXXABIA ropon,
KaXXJ0e rocyAapcTBO CO3NaBaJii CBOM COOCTBEH-
Hble KaJIeHAapH, II0-Pa3HOMY COCTaBJIEHHBIE U3
CYTOK, MecsleB M roja. IlogBMIMCH JIYHHBIE,
JIYHHO-COJIHEYHbIe, COJIHeUHBIe KaJIeHXapH.
Oxoso 2500 roxga f0 H.9. JJYHHBIM KaJIeHAapeM
NOJIb30BAJINCh myMephnl. JIVHHO-COJIHEYHBIM Ka-
JIeHfapeM B IJIyOOKO# APEeBHOCTH II0JIb30BAJIHNCH
Hapoas!l Kutas u Unann. Cerogusa Bce HapOAHI
MHpa IOJbL3YIOTCS COJHEYHBIM KaJjieHxapem,
YHacJIeIOBAHHBIM OT APEBHUX DPHUMIAH.

KanennapeM npMHATO HA3LIBATh ONpeJeJIeH-
HYI0O CHCTEMY cuYeTa OOJBIMIHX IIPOMEIKYTKOB
BpemeHu. CJOBO <«KajJeHAapb» IPOH3OMJIO OT
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JIATHHCKUX CJIOB <Kajeo» (IIPOBO3IJIAIIaTh) H
«KajJeHnapuym» (noiarosas kumura). B JIpeBnem
Pume Hauaso Ka)XAOro Mecsdla IIpOBO3IJalna-
J10Ch 0000 M IIEPBOrO YHMCJIa KaXKJAOro Mecsana
TaM OBLIO IIPHHATO YILJIAYMBATL IIPOLEHTHI IO
Z0JIram.

CoBpeMeHHBIE KaJIEHAAPH MBI YHACJIEAOBAJINU
OT APEeBHMX PMMJIAH. B mepBOM pMMCKOM Ka-
aernape (o 6w npuuar B 700 rogy ao H.3.)
66110 10 mecsineB. IlepBhiit Mecan (Mapt) GbLT
Ha3BaH B uecTh Mapca — Oora BOWHBI, BTOPOH
OT CJIOBA <«anpHUKyC» — UTO 3HAUHUT «COrpeBa-
emutit CostHIIEM», TPETHH B YeCTh OOrMHU 3eMJIH
Maiin, marepu Gora MepKypus, 4eTBEpPTHIH —
nocsameH Gorune IOHOHe, cympyre IOmurepa.
IlaTeIit 1 BCe OCTAJILHBIE MECSAIIBI MMEJIH IIPOCTO
YyCJIOBRIE JIATHHCKHE 0003HauyeHusA. B aTom ka-
neupape Ow1o 304 aus. HeyaobGcTBo OblyIO MC-
npasjseHo B 650 romy mo H.3. B kanmeHzapsm
nobaBuyu eme xBa mecana. OfUHHAAUATHIA —
SIHBapb — HAa3BaJIM II0 MMEHM ABYJHKOro Gora
fnyca, a ABeHazUATHIE — (eBpajib — IIPOM3O-
meJs or cjoBa ¢ebpyapuc, YTO B IepeBoje 03-
HaA4yaeT OYUCTUTEJBLHBIN.

PumisHe MCIOJIB30BaJIM cBoeoOpas3Hblil cro-
cob cuera mHel B mecaune. IlepBriit feHb OHU
Ha3bIBAJIM KAJIEHAAMH, CeAbMOH eHb Ha3bIBaJI-
¢ HOHaMH, 15-e uncio (DOJHOJIIYHYE) B AOJITAX
¥ 13-e B KODOTKHX MeCSIax HAa3bIBAJOCh HAA-
MH. Jlenp mepex KaJleHAaMH, HOHAMH M HAAMH
Ha3uIBaJIcA KaHYH. IIpu aTOM ApeBHUE PUMIIAHE
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CUMTAJIN JHU He BIEpexA, Kak 3TO JeJIaeM MHI,
a B 00paTHOM HaNpaBJIeHWH.

YTO TAKOE BHCOKOCHBII TOJI?

Pumckuit umnepatop IOnmit Ilesapr B 46
TOAy IO H.3. mpoBeJs pedopmy kKanenmapa. Pas-
paboOTKy HOBOro KaJIeHAAps OCYLIeCTBUJIA I'PYII-
na aJIeKCAaHAPHUHCKUX aCTPOHOMOB BO TIJiaBe C
Cosurenom.

B ocHOBY KajseHZapsi, II03)Ke IIOJYYHBIIEro
Ha3BaHHE IOJMAHCKOTO, IIOJIOMKEH COJIHEUHBIH
TOJZ, TIPOAOJIXKUTEJILHOCTh KOTOPOro Obljia mpu-
HATa paBHO# 365,25 cyTok. Ho B KaseHzapHoM
roay MOMeT OBITh JIMIIbL IEJIOE YHUCJIO CYTOK.
ITo3TOMy YCJIOBHJIMCH CUMTATH B TEUEHHE TpPeX
M3 KaXKABIX 4YeThipex ronoB mo 365 nmeit, B
yerBepTroM — 366 pueit. [lo6aBouHBI! NEeHb pe-
INIWJIA IIOMECTHTh MeXnay 24 u 25 ¢deBpansa m
Ha3BaTh €ro «ABAMXKJBI IIECTOH A0 MapTOBCKHUX
KajeHA» ([O-JIaTBIHM «CEKCTyC» — IIECTOMH,
OHCcCeKCcTyC — JABaXKAbl mmecToi:.) JlomosHeH-
HBI# rox mo3xKe Oblal HA3BaH «aHHYC OHMCCEK-
CTyC», OTKyZa ¥ IIOOIJIO CJIOBO BHCOKOCHBIMH.

Hauvaysio HOBOro roza IpUXOAHMJIOCH He Ha 1
Mapra, Kak paHeme, a Ha 1 sHBapsa, Koraa B
IOJIXKHOCTH BCTYIIAJIM DHMCKHE KOHCYJIBI U BCE
rocyZapCcTBeHHbIe YMHOBHHKHU. BBLIO yIIOpARO-
YeHO M YMCJIO AHEH B MeCAlmax: HeUYeTHHIE Me-
cAausl umeroT 31 peHs, uerHele — 30 npHeid.

42



deBpasib B NIPOCTOM TOAYy JAOJKeH ObII HMETh
29, a B BucokocHoM — 30 nHeii.

B cBs3u ¢ IepeHOCOM Havajia roza Ha3BaHUA
MeCAlleB TIepecTaly COOTBETCTBOBATH CBOUM
YUCJOBBIM 3HaueHUAM: CceHTaAOpy (Cemrem-
6ep) — cTan HeBATHIM, OKTAODPL (OKTOGED) —
necATbiIM U T.A. Ilarteit mecan (KBmHTHIHC)
CTaJl CeAbMBIM U K TOMY 2Ke ObLJI IIepeHuMeHOBaH
B IOnuyc B wectp IOumma Ilesapsa. IlecToit me-
cay — CeKeTHIMC — OKa3aJici BOCBMEIM H
Obl1 mepeuMeHoBaH B Asrycryc. Ho mpopos-
JKHUTEJBHOCTh 3TOr0 Mecfua ObLjua yCTaHOBJIEHA
YOnuem Ilesapem B 30 gHeit. Teneps ke K HEMY
Zo0aBuIM ONMH AeHb, OTHAB ero oT ¢eBpaisd
(Pebpyapuyca). Tak ¢eBpanb cTaj caMbIM KO-
POTKHM MecsaneM rozga. A urobsl Tpu mMecsana —
IOnmye, Asrycryc m Centembep — He HMeJH
noapax mo 31 muio, To or CenrembGepa OAMH
neHb mnepenecaum Ha Oxrobep, a or HosemGe-
pa — oxnuH neHb Ha JlenemGep.

IOnnanckuii KaneHAapp NpOCYIIECTBOBAJ
TIOJITOPAa ThHICAYEJETHA. 3a 3TO BpeMs BeCEeHHee
PaBHOZEHCTBHE CABUHYJIOCH Ha3ax Ha 10 cyTok.
HaxomuBmeeca pacxokzaeHue ObLIO JUKBUAH-
poBano B 1582 roxgy, korma riaBa PHMMCKOMI
KaToauuyecKod nepksu nana I'puropmii III npo-
BeJl HOBYIO pedopMmMy KaneHzapsi. Bo-nepBhIX,
5 oxTabpsa 1582 roxa o6baBuu 15-M oKTAGDA.
Bo-BToprix, roger Tuna 1700, 1800, 1900, 2100
PeIIUIA CYATATDH IIPOCTHIMH, 3 HE BUCOKOCHBIMH
(v Hux umcyo coreH He menurca Ha 4 Ges oc-
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TaTKa). Bce ocTajbHBIE rOAbI, HOMEpa KOTOPhIX
nenstca 6e3 ocrarka Ha 4, CUMTAIOTCA BHCO-
KocHbIMH. Takas KajieHZapHas CHUCTEMa IIOJY-
Yuja HasBaHHE TPHTOPHMAHCKOH, WJIK <«HOBOTO
CTHUJISI»; 32 IOJIMAHCKUM KaJlIeHAapeM YKpeIHu-
JIOCh HA3BaHWE «CTAPOTrO CTHJIA».

B mameit cTpaHe HOBBIM CTHJIL OLLI BBeEH
B 1918 romy. PacxoxpeHue IOJMaHCKOro Ka-
JeHapsaA CO CUeTOM BPEMEHHM TOra JAOCTHIJIO
13 cyTox. ITO pacxoKAeHUEe COXPAHUTCHA HAO
2100 rozga (mums mocae 28 despana 2100 roxa
OHO nocTurHer 14 nueii).

HCTOPUSI HA3BAHUS CO3BE3IUN

Hcropus co3dse3nuil oueHb MHTepecHa. Eie
oueHb AaBHO HabOmomatenm Heba O0BEAMHUIU
Haubosiee ApDKMEe M 3aMeTHBHIE I'DYIIIIBI 3Be3k B
CO3Be3IMA M NAaJIM UM pas3jiMyHble HAaMMEHOBAa-
HUSA. ITO OBIIM MMEHA PA3IMUHBIX MUGPHUIECKUX
repoeB MJIM JKMBOTHBIX, II€PCOHAMKe JiereHx M
crkasanuit — I'epkynec, LlenraBp, Tenen, Ile-
¢eit, Kaccuonesa, Augpomena, Ilerac u xp.

B masBanmax coase3puit IlaBiamu, Tykan,
Hnneen, I0xuuiit Kpecr, Paiickaa ntuna 6sL1a
oTpa)XeHa anoxa BesMmKux reorpaduueCKHX OT-
KDBITHH. ‘

CosBe3puit ouenr mMHOoro — 88. Ho He Bce
U3 HUX fApKHe M 3amerHble. HamGosiee Goraro
SPKUMH 3Be3aMu 3uMHee He6o.
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Ha mnepBrIil B3rJsfZ, Ha3BaHUSA MHOTHX CO-
3Be3UI KaXyTCsA CTPAaHHBIMU. HacTo B pacmo-
JIOXKEHHUH 3Be37] OUeHb TPYAHO MJIH Aarke IIPOCTO
HEBO3MOXHO pacCMOTPeTb TO, O YeM T'OBOPHUT
Ha3BaHMe co3Be3nusa. boasmaa Mexseguna, Ha-
npuMep (110 KpaitHeil Mepe rj1aBHAsdg 4aCTh 9TOrO
cOo3Be3MA), HAIIOMHUHAET KOBII, OYeHb TPYAHO
npeacTaBuTh cebe Ha HeGe MHupada man Pricsk.
Ho ecsu BBl IIOCMOTpUTE CTAPHMHHLIE ATJIACHI
3Be3fHOro Heba, TO Ha HUX co3Be3ausa M300pa-
JKEeHbBl B BHJE JKUBOTHBIX. Ha COBpeMEHHBIX
3BEe3AHBIX KapTaxX TaKUX KAPTHUHOK Y)Ke He DH-
CYIOT, TaKk KaK OHHM MeIIal0T paccMaTpUBaTh
Hebo.

B BuauMoM pacmosioxkeHMH 3Be3[ . pa3HbIe
Hapoabl BuAenu pasHble ¢(urypsi. Hanpumep,
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y KHUPrusoB ceMb 3Be3Z Bosbmoit Mexasenuiis
HA3BIBAJINCh «KOHb HA NPHUBSA3H», & Y APEBHHUX
eTUIITSAH 9TO JKe CO3Be3jue Ha3hBaJIOCh «I'un-
TIOIIOTaAM» .

B npeBHOCTH, KOrzha emje He Bce He0O ObLIO
pa3buTo Ha CO3Be3AVA, MHOTME 3BE3ALI HE MMe-
JIU HauMMeHOBaHHUil. B 5Hoxy cpenHeBeKOBBS
apabcxkue aCTPOHOMBI AaJid MMeHa Haubosee Ap-
KM 3Be3nam, a B 1603 roay acrponom U.Baiiep
BBeJI CTaHJApPTHhIE 0003HAUEHUSA 3Be3X B KaXK-
noM u3 co3se3puii. Camas sApkas 3Be3za B AaH-
HOM co3Be3fuu obo3Hauasach NnepBOii OyKBOM
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rpeueckoro ajggasura <«ajab(ha», BTOpasa 110 AP-
KocTu 3Be3zia — OykBoi1 «DOera» um T. A.

B XVII n XVIII Bekax HEKOTOpHIE €BpO-
NeMCKue aCTPOHOMEI ITBITAJHCH NEePEeHMEHOBATH
CO3Be3ANA, YBEKOBEUMB TEM CAMBLIM MMEHAa KO-
poJeii, CBOMX IIOKPOBHTEJIeH, MerneHaToB. Ha-
npumep, co3seanue Jy6 Kapsa HasBasx B 4eCTh
Koponss Anrnum Kapna II. Cpenmu cossespmii
MOYXHO OBIJIO BCTPETHTh Ha3BaHus — Myxa,
Onunuoxnit [Iposn, CesepHurit Osens. Co3Besnue
Komka cBoum mnosBiaeHmeM OBLIO 00s3aHO
dpaunysckomy acrpornomy Jlananay, KOTOpBIH
OueHb JIOOMJI 3THX JKUBOTHHIX. HO Bce aTm co-
3Be3qusd, O0Opa3OBaHHBIE II0 TOMY HMJH HHOMY
cJyuaio, BCKOpe HMCYe3JH C HeDeCHBIX KapT.

B 1922 romy cocrosnca MexxayHapomHbli
aCTPOHOMHYECKHH CBHe3Z, KOTOPHIHM, HAKOHeEI,
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HaBeJ NMOpAAOK B HebecHOM Xxo3siicTBe, yOpan
¢ Heba 29 HeynauHBIX CO3BE3AUIl, a TaAKXKe YTOU-
HUJ rpaHunbl octaBmuxcsa 88 co3Be3amit. Mex-
Ay CO3Be3AMAMM IIPOBEJM Ha 3BE3JHOM KapTe
YeTKHE I'PAaHMIILI ¥ PELIUIA COXPAHUTD JIPeBHUE
M CTapUHHBLIE HANMEHOBAHUA CO3BE3IHIi.

YTO TAKOE 3BE3JHBIH ATJIAC?

OpHa M3 JiereHJ TIJIaCUT, YTO THTAH ATJac
OBl OCy’XJeH 3eBCOM JIep)KaTh Ha Iljleyax He-
OGecHuIl cBOZ. IMEHHO B YeCTb 3TOr0 rpeyecKoro
THUTAHa elle B cpeaHue Bexka cOOpHUKU Hebec-
HBIX MJIM 3eMHBIX KapT CTaJX HA3LIBAaThCA aT-
JacamH.

Ho mnepsnie u3obpaxkeHus CO3Be3xuil, Haii-
JeHHLIE apXeoJioraMH, OTHOCATCH UYYyTh JIM He
K KaMeHHOMY BeKy. 3Be3HbIe KapThl CpenHe-
BE€KOBbSA YKa3bIBAJIM JIMIIb IPUOIU3UTESBHOE
pacnojiolKeHue 3Be3l, yame usobpakannch ¢hu-
r'ypel, COOTBeTCTBylomue co3se3pusaM. Crapus-
HbIe N300pakeHuA CO3BEe3AUI MOAYAC IIPEACTAB-
JAI0T cob60li COBepIIeHHBIE NPOU3BEAEHUSA HC-
KycctBa. Hampumep, mepBas nedyaTHasg Kapra
Heba ¢ ¢purypamm co3Be3fuii, BEIIIOJIHEHHAA He-
MEIKHUM XYIOKHHUKOM Aunbpextom [liopepoM.

K 3Besgunim kapram XVI Beka OTHOCHUTCA
u amiac Anexcauzpo IImkkosomumHu (1508—
1518). B aTom arnace BnepBnie BBeAEHHI 0003-
HaueHusa 3Be3n OykBamu. B 1600 romy mos-
Buyica atinac I'ponusa—TIeitna «Iloctpoenune mo
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Apaty». Texct I'pouusa HIIIOCTPUPOBAJI aMc-
TepAaMcKuil xynoxHHUK SIko6 me Ieitn. Yepes
TpH TOZa IIocjie Hero nmosaBuicsa artiaac MoramHa
Baitepa «YpanomeTpusa», OTJIUYAIOOIUNCA 6OJIBL-
IIMMH XYAOXECTBEHHLIMH JOCTOMHCTBAMH,
BIIEPBREIE€ coueTawInuii B cebe nmpexpacHble rpa-
BIODHI, PACIIOJIOMKEHHBIe TOYHO IT0 HeOeCHBIM KO-
OpAMHATaM 3Be3Ibl, KaTajJor ux OJiecka ¥ ymo-
MUHaHHEe 0 MHGaX U JiereHAaX, CBA3aHHBIX C
cozBespuaMu. B XVII u XVIII Berkax OnwLIO
COCTaBJIEHO MHOro atyacoB. HawmbGoisee mu3BecT-
HBIE — amnac fna IeBesnus.

B Poccum B 1699 rony M.P. KonueBckuit
no ykasanuio Ilerpa I cocraBus m m3pan mep-
BYI0O PYCCKYIO 3BE€3XHYI0 KapTy, KOTOpas IIOKa-
3LIBAaEeT CeBepHOEe mosymapue HeGecHOUl chepnr
M cHabOXeHa KOOPAMHATHOM CETKOH.
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B Aursmu B 1729 roxgy O6vl1 M3naH 3HaMe-
HUTHI ¢ATiac IlesecTuc» BMecTe CO 3Be3AHBIM
KaTajJoroM, CocraBjJeHHBIH [[:xoHOM DiremcTH-
JIIOM, TIEpBLIM AMpeKTOpOoM I'pmHBHUYCKOI oOcep-
BaTopuu. B Amepuxke B 1835 roay mosBmiaach
«T'eorpadus neba» Inmum X.Bypurra, craBmas
ouenp mnonyaspHoit. B XIX Bexe cramu mosB-
JATHECS BBICOKOTOUHBIE 3Be3JHbLIE KapThl, Tab-
JIAIBI, KaTaJIorM, MHOT'MMH M3 KOTOPBIX aCT-
POHOMBI IIOJIL3YIOTCA OO CHUX IIOP.

KAK BO3HUK 3BE3JHBIA KATAJIOI'?

Ob6uraTenbRULBEI 6€3rpaHUYHOrO0 KOocMoca —
3Be3aBl — JaBHBIM-AABHO COCYHMTAHBI, 3amnuca-
HBl B KaTaJIoTM X HE TOJBKO TE€, YTO BUAHEI
HEBOOPYXEHHBIM I'JIa30M, HO M1 MHOXKECTBO Ipy-
THX, HAOJIOKAeMBIX B TEJECKOII.

Ects cBepenus, uto B IV B. A0 H.5. KHTall-
ckuii actpoHoM Illm Iller cocraBusi mePBHIHK
3Be3MHbII KATaJIOT, IIEPBYIO II€PEenuCh 3BE3A.

Besnkas 4ecThb M OTrDOMHBIH TPYA COCTaB-
JIeHHS 3BE3AHOr0 KaTajiora NpuHaJJIeXaT ApeB-
Herpeueckomy actpoHomy I'mmmapxy (II Bek no
H.9.). OTOT y4YeHH ObLI YAUBHTEJIbHO H300pe-
TaTeJIeH, NPHAYMBIBAJ OCTPOYMHEIE 9KCIIEpH-
MEHTHI, NO3BOJHMBImNE eMmy 0e3 Teseckora, €
TIOMOIIBIO TOJIBKO JJIMTELHHIX HAGII0neHui co-
BEePIINTH 3HAYUTENbHBIE OTKPHITHA. OXHAMXKALI,
BO BpeMsA Takux Habmiomenmit 'mnmapx yBuzen
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HEe3HAKOMYIO 3Be3fy
¥ pemuJ y3HaTh, IO-
SAIBJIAIOTCA JIX BOOOIe
HOBbIe 3Be3xbl. II0a-
TOMY OH CTajJl 3alu-
CLIBATH IIOJIOKEHUA
BCEX 3Be3]], KOTOpHIE
Mor OOHApYXHTh.
Taxk BO3HHMK IEPBHIi
B EBpone 3Be3nHbIH
Karaixor. B ropoxe
Anexcauapumu B
Erunrte Onlia cospa-
Ha nepBas aKafeMud,
rpe T'unmnapx Bex ac- Tunnapx
TpoHOMMYecKkHe HaGmiomenua. Ha ocrpose Po-
JIOC OH mocTpoms oOGcepsaropuio. B c¢Boif Ka-
tayior I'mnnapx BHec 1022 3Be3anl, pasnenus
MX HA BEeJUYMHBI MO SPKOCTH.

MOKHO ITPEeACTABUTh, KAKOMI KOJIOCCAJIbHBIN
TpyA mpoxenan I'mmnmapx, €CJaM HODPHUHATH BO
BHUMAaHHE, KaK I'pyObl X HECOBEPIIEHHHI OLLIN
TOrza HM3MepHUTeJbHble MHCTPYMEHTHI. Kaxnoe
“3MepeHHe NPUXOAUJIOCh AeJjlaThb MHOro pas,
4TOOBI B3ATH CPEJHUM Pe3yJIbTAT, KOTOPHIA OKa-
3niBasicA Hambosee TouHbIM. CpaBHMBas MOJIO-
JKeHUA 3Be3Nbl B KaTajlore CO CBOMM Ha6JIo-
IeHUeM, aCTPOHOM MOT' YCTAHOBHTbL, HACKOJIbKO
NepeABUHYJIaCh 3B€3Jla 3a NMATHCOT, THICAYY JIET
u Gosiee. CBouM TpyznoM I'mmmapx oxasajs He-
OLIEHVMYIO YCJYTY aCTPOHOMAM, JKUBIIUM B 00-
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Jilee IO3JHee BpeMA. YUeHBIEe BIIOCJEACTBHH
MOrJIM JAOKa3aTh, YTO 3Be3Abl BOBCEe He SABJA-
IOTCA HENOABM)XHBIMM, KAaK CYHTAJIOCh paHee,
4YTO OHM MMeEIOT COOCTBEeHHOEe ABMIKEHHE, KOTO-
poe MHOrZa JOCTUTAeT COTEH KHUJIOMETPOB B ce-
KyHAy.

Muoro Ba)XHeMIIHUX BBIYUCJICHUN U HaOJIIO-
nenu# cpenan I'mnmapx. Bpems, B mpoxmoske-
HUe Koroporo 3emua obpamaerca BOokpyr Cou-
HIla, HA3HIBAIOT COJIHEYHBIM roaoM. I'mnmnapx
OIIpeZieJINJI €r0 IIPOAOJIKUTEIbHOCTh ¢ OIIUOKOM
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Bcero Ha 6 MuHHYT. DTO NOpPa3UTEJbHAA TOU-
HOCTb AJIA TOM snmoxu. I'mnmapx ZOBOJBLHO TOYHO
BHIUMCJIAJI paccTossiHue oT 3emuu no JIyHEI, CcO-
cTaBuJ TabauUbl ABUIKeHUs JIYHBI BOKPYr Ha-
miedl IIaHeThl M BUAMMoOro AsmikeHus CoHna
BOKpyr 3emuu. Besukuit acTpoHoM Habaoonas
IBM)KeHus 1aHer — Benepnl, Mapca, IOmnn-
Tepa, Carypna. Xora oH m omubajics, cuuTas,
YTO 3TH IJIAHETHI BpAIAIOTCA BOKPYr 3eMJIH,
HO Bce e ero HaOmoneHUA OBIIM OYEeHb IEH-
HBEIMH IJIA HayKH.

KAKHE CO3BE3IUS Mbl MOEM
BUJAETh B TEHEHHE I'OTA HA HEBE?

B cpeaHHX INHMPOTAX OCHOBHEIE HE3aXOAAIIME
co3se3nua — DBonepmasa u Manas Measenuunsl,
Kaccuones u JIpakoH. OHE Bcerga MOCTYIIHBI Ha-
Oomomenuio. HaunGosee BaKHOM TrpymIoil cesep-
HBIX CcO3Be3nuii sABAAIOTCA Boapmiaa m Manas
Mensequupl. OHM XOpomo 3aMeTHBEI Ha Hebe, 9T
co3Be3UA OTMeYaloT HanpasieHue Ha Cesep u
IO3TOMY eIe C JApeBHeMIINX BpEeMEH HMeJIHu
pakTHyecKoe 3HaueHue., Camble sipKue 3Be3IbI
obenx Measenun 00pa3yioT ¢Urypsl, IOXOMKHE
Ha KOBII, IO3TOMY HX JIETKO HaiTH Ha Hele.

OceHHMMHM ¥ 3UMHHMH BeuepaMH KOBII YeT-
KO BHJIEH B CEeBEpHO# CTOpoHe HeOa. BecHoit u
JIETOM II0 Be4YepaM JTOT KOBII PACIOJIOMEH TIo-
Pas3zo BeIIIE M TOTAA €ro CJaeAyeT OTHICKHUBATH
B OKPECTHOCTAX 3€HHTa, T.e. HaJ I'OJIOBOIL.
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Ecan B KoOB-
me Boaprmo#k
MengBseanin

Hedei

« 4 TIIPOBECTH BBEDX

. Kaccuones
. NPAMYIO JUHHAIO
 Moaxon ‘\§ ¥ Ha Hel MbIC-
. JJEHHO OTJO-
M. Memerma JKHUTh 5 pas pac-
0/"" \ﬂ* CTOSTHHE MEXAY

9THUMH 3Be3jaa-

o Xupad MH, MBI HaigeMm
IMlonapuyiO
3Be3qy — IJIaB-

— 2 HYI0O M3 3Be3J
Mesemuma Mano#t Mense-

JAULBI, ee Ha3bl-

Prick BalOT eme 3Be3-

AOM-KOMIIACOM.

Bossmaa n Ma-

naa Mezxasenn-

OBl KMEIOT MHOXXECTBO pPa3JIMUHBIX HA3BaHUM

B JIereHAax pas3HbIX Hapoxnos. ITo 3Be3nam Boub-

mo#t Mezaseaunesl — Munapy u AJbKOpYy MOMXK-

HO IIPOBEPATHL 3peHHe, 9TU ABE 3Be3AbL JOJIMKHEI

OBITh BHAHBI HEBOOPYIKEHHEIM IJIa30M OTHAEJib-

HOo. HeTpyaHo oTeicKaTh U co3se3gue Kaccuo-

HeH, PacmoJIoKeHHOe Ha He0e CHMMETPHYHO C

Bosrmoi#t Measeauneit nmo ormomenunio K Ilo-

aApHOM 3Be3xe. I'1aBHAsA €ro 4acTh HAIIOMHHAET

nepeBepHyTyiI0 OykBy «M» miam OGyKBYy JIaTHH-
ckoro aingasuTta «Ws,
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Cossesnue Iledhes HAXOOAUTCA mpaBee M BHI-
me Kaccmonen. 3to co3se3nue cBasaHo ¢ Kac-
cuoneeit, Ilepceem, AHapomenoir m Ileracom
KpPacHBO#l JereHnoiH.

Mexay Boasmoit u Manoit Measeaunamu
u3BuBaeTca co3Be3gue Jipakona. Ilenmouka
3Be3Z] 3aBepIIaeTCd HENMPAaBUJILHLIM UYeThIpeX-
YroJbHAKOM M3 3Be3J] — To0JIOBOHA (aHTaCTH-
yeckoro uynosuma. Cossesnusa Mupada u Pri-
CH — OAHHM M3 CaMbIX HEIIpHMeYaTeJIbHBIX Ha
3Be3ZHOM HebOe. B HUX BXOHSAT TOJBKO CJiabbie
3Be3nnl. I'eBesimit mucayn O co3Be3guu Pricu:
JIMIIBb YeJIOBEK C PLICBMM 3peHUEeM CMOXKeT YBH-
JeTh 9Ty Ipyniny 3Be3h.

Bce nepeuuciieHHBIE CO3Be3AUA 00Pa30BaHKI
HAXOAAIIMMUCS B CEBEPHOM IIOJYLIApUH 3Be3-
JaMM, II03TOMY HX MOXHO HaOJIOHaTh B Tede-
HHUe BCed HOUM KPYTJIBIA TOA.

4YTO APEBHHE T'PEKH
PACCKA3BIBAJIK O MEABEIUITAX?

O Boasmoit m Manoi Measeaunax cymie-
cTByeT MHOro JiereHn. Bor oxna u3 Hux. Kor-
Ia-TO B He3anaMATHLIE BpeMeHa, y uapsa Jin-
KaoHa, IPaBUBIIEro CTPaHON Apkanue#, Obliaa
nous mo mmeHu Kannuero. Kpacora ee Onina
CTOJIb HeOOBIKHOBEHHOM, YTO OHA PHUCKHYJIA CO-
nepuuuath ¢ I'epoii — OoOrmHeil U Cymnpyrou
BceMorymiero BepxoBHOro 6ora 3esca. PeBru-
Basg I'epa B KOHIE KOHIOB oroMcTHaa Kanam-
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CTO: IIOJb3YACh CBOMM CBEPX'bECTECTBEHHBIM
MOTYIIeCTBOM, OHA nIpeBpaTusa ee B Oe3obpaa-
myo Mexasexuny. Korga cein Kasucro, 10HBIHR
Apkan, oxHAXAEI BO3BPATHBIIMCH C OXOTHI,
YBUIEJ Y [Bepeil CBoero AoMa AHKOro 3Bepd,
OH HUYEro He IOAO3peBas, YyTh He YOMJI CBOIO
MaThb — MeABeAuIly. JTOMY NomMemay 3eBC —
OH yIepXasn pPyKy Apkanma, a Kamiucro Ha-
Bcerza B3saJ K cebe HA He6O, MpeBpaTUB B Kpa-
cuBoe co3Be3nue — DBoasmyo Measeauny. B
Manyio MexBenuny 3aonHo ObLia mpeBpamieHa
n gobumaa cobaka Kanaucro. He ocranca Ha
3emue m Apkaja: 3eBC M ero IpeBpaTHJ B CO-
3Be3fue Bosonaca, oO6peueHHOro HaBeKH CTO-
POXHUTEL B Hebecax CBOI MaTh. I'J1aBHafA 3Be3ja
9TOr0 CO03Be3aUsl HasbIBaeTcA ApPKTYp, YTO 03-
HaYaeT «CTpa)X MeABenuubl». Boabmas u Ma-
aasg MexaBeaunbl ABIAIOTCA HE3aXOAAIMMMHU CO-
3Be3auAMH, Haubojiee 3aMETHHLIMKA HA CeBEPHOM
Hebe.

CymecTByeT u gpyras Jieresza o6 OKOJIONO-
JIAPHBIX co3Be3auax. Onacasacek 3iaoro 6ora Kpo-
HOCa, KOTOPBIi IOXKUPAJ MJIaZeHIeB, MaTh 3€B-
ca Pes cmpsaTanma CBOEro HOBODOMKIAEHHOIO B
nelmepe, e €ro BCKapMJIMBAJIM KPOME KO3BI
Awmasnren, ase mexaBenuubl — Mesmncca u Te-
JIMKA, BIIOCJEACTBHUE IIOMEILIeHHbIe 3a 9TO Ha
He0o. NHorpa Menuccy HasmBaioT Kunocypoii,
YTO 03HAYAET «XBOCT cobaku». B jereHnax pas-
HBIX HapoaoB Bosrmyio MeaBeauiuly Ha3nIBaIOT
YacTO KOJIECHUIeM, II0BO3KOH HJHU IIPOCTO
ceMbl0 ObBIKaMu.
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Papgom co 3Be3goit Mumap (or apaGckoro
CJI0BA «KOHb») — BTOpPOM, MJIM CpeAHel, 3Be3-
Ioif B pyuke KoBma Boxbpmoit Measeaunnr —
elBa 3aMeTHA 3Be3xa AuapkKop (Ha apaGckom
fI3bIKE 3TO O3HAYAET «BCAAHUK», «HAEC3THUK»).
IlIo aTum 3Be3faM MOYKHO IIPOBEPATH 3pEHHUeE;
Ka)Xjaaa 3Be3fa JOJMKHA OBITh BUAHA HEBOOPY-
¥EHHBIM TJIa30M.

KAK IIEPCE! CIIAC AHAPOMEZXY

B HasBanmax 3Be3xHOro Heba oTpasmicsa
Mud o repoe Ilepcee. JlaBHBIM-ZIaBHO, €CJU Be-
PHUTH IPEeBHUM rpekam, dduonueil npaBUJI Lapb
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no umeHH Iledelt m mapunma, KOTOpPyw 3Baju
Kaccuonesi. Boisla y HAX €AUMHCTBEHHAs J0Yb
kpacasuua Axzapomezna. Ilapuna ouenn ropam-
Jach CBOeH Maouepbi0 M OZHAXKABLI HMeJa He-
OCTOPOXKHOCTH IIOXBaCTaTh CBOEH KpacoToi u
KpacoToil cBOe# aouepu Inepex MHUDHUYECKUMHU
oburatenbHunamMmu mopa — Hepeupamu. Te
O4YeHb pPACCEePAUNUCH, TAK KaK CUHTAJH, UYTO
OHHM CaMble KpacuBBIe Ha cBeTe. Hepeuawr 1mo-
JKaJIOBAJIUCh CBOEMY OTHy — Oory mopeii Ilo-
ceiifiony, uToObl OH Haka3ays Kaccuomneio m AH-
apomeny. I MoryiecTBeHHBI# BJIACTEJIMH MO-
peit mocyan Ha OGHONMKUI0O OrPOMHOE MOPCKOe
yynosume — Kwura. I3 nactu Kura BeIpBIBAJI-
CA OrOHb, U3 yIIeH BAJINJI YEPHHIX ALIM, XBOCT
OblJI IOKPBIT OCTPBIMH IIHUNAMH. YyZOBHIIE
OITyCTOIIAJIO U KIJIO CTPAHy, I'PO3UJIO rubeJIbio
BceMy Hapozy. YrtobOml ymmiaocTHBHTL Iloceii-
noHa, Iedeit m Kaccuones corjacHianch OTAATH
JI00UMYyI0 04b Ha ChefieHme yynoBmmy. Kpa-
caBunia AHApomeza ObLia IIPMKOBAHA LENAMH
K MpuOpeKHOIl CKajie M IIOKOPHO MKAaJIa CBOEeH
ydacTd. A B 3TO BpeMs Ha JPyroM Kpaio CBeTa
OAVH M3 CaMBIX H3BECTHHIX JIET€HAAPHHIX TIe-
poeB — Ilepceit — coBepmuy HeOOLIKHOBEH-
HuI# noxgsur. OH IPOHHMK HA OCTPOB, I'Zie JKUJIHN
rOproHbl — 4YyZoBHINA B 00pase KEeHIIUH, Y
KOTOPHIX BMECTO BOJIOC KHIIEJNH 3MeH. Barisan
roproH OBLJI TaK y’XKaceH, UTO BCAKHIi, PHUCK-
HYBIIMK IIOCMOTPETh MM B IJjia3da, MI'HOBEHHO
oxameHeBaJl. HO HMUTO HE MOrJI0 OCTAHOBHUTDH
6eccrpamuoro Ilepces. YayuuB MOMeHT, KOrja
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roproHH 3acHyJju, Ilepceit oTpyOus royioBy on-
HOM M3 HUX — CaMoOi rjiaBHOM, caMoil cTpalu-
HOii — roproHe Mexnyse. B ToT ke MoMeHT u3
OT'POMHOro TyJoBHMImA Meay3sl BBHIIOPXHYJI
kpbeutaTeli KoHBb Ilerac. Ilepceit Bckoums Ha
ITeraca u nomuajica Ha popuny. IIposeras Hazg
ddwuonueit, OH 3aMEeTHUJI IIPUKOBAHHYIO K CKaJe
AHIpOMeEny, KOTOPYI0 BOT-BOT JOJIXKEH ObLI
cxBaTUTh YyKacHuM Kur. OrBakumit Ilepceii
BCTYIIUJI B CXBATKy ¢ uygmoBumeMm. [lojro mpo-
JosKanace ata 6opp6a. BosmmeOHble canzaaumu
Ilepcess OAHAJH €ro B BO3AYX, OH BOH3UJ B
cnury Kurty cBoit usoruyTtelit Mmeu. KuT B3peses
u Gpocuncs nHa Ilepces. Ilepceit mampasun Ha
YyZNOBHINEe MEPTBAIIUN B3rJfA OTPpyOJIEeHHOH ro-
J0BBI Mezaysel, KoTopas Oblja NMpUKpeErJeHa K
ero mury. JYynoBUIe OKAaMEHEJO M YTOHYJIO,
npeBpaTUBIIKCHL B ocTpoB. A Ilepceit packoBana
Anzapomeny u mupuBe3 ee Bo aBoper; Iledes.
O6panoBaHHBIM LIAPh OTAAS AHAPOMEAY B KEHBI
IIepcero. B 9duonuu MHOro AHei IIPOXOJIIMKAICA
Becesblii nup. A Ha Hebe ¢ TexX IIOpP TOPAT
co3pe3aua Kaccuomen, Iledes; Anrapomensl,
Ilepcea. Ha kapre 3Be3gHoro He6a BBl Halgere
co3Begaue Kuta, Ileraca. Tak apeBHuMe Mudsi
3eMJM HAMJIM CBOE OTpa)keHHe Ha Hebe.
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KAK KPBLJIATBIA KOHb ITETAC
«3AJIETEJI» HA HEBO

PapoM ¢ AHapomMenoit HAXOAUTCS CO3BE3qHE
Ileraca, xoTopoe 0CO0OEHHO XOpOmIO BHIHO B
NONHOYL B cepenuHe OKTAOpA. Tpu 3Be3nnr aTo-
ro co3se3nus ¥ 3Be3za anbtha AHZpoMenwl 00-
pasyioT (urypy, HOJYYHBIIYI0 Y aCTPOHOMOB
Ha3BaHue <«Bosbpmoi KBazpaT». Ero moxuo
JIETKO HaliTH Ha oceHHeM HeOe. KpuiraTeiit KOHB
Ilerac Bo3HUK n3 o0earyiaBiaenHoro Ilepceem Te-
na Menyssl I'opronsl, HO He yHAcCJeZOBaJ OT
Hee Hu4yero mnoxoro. O OwuI JroOumueM ge-
BATH My3 — pouepeit 3eBca M GOrMHM NMaMATH
MueMO3UHEBI, Ha CKJIOHEe rophl I'eJIMKOH OH BHI-
611 KONBITOM MCTOYHMK HIIIIOKpeHH, Boxa KO-
TOPOI'0 IIPUHOCHJIA II03TAM BLOXHOBEHHME.

N eme oxHa JiereHAa, B KOTOPOM YIIOMAHYT
ITerac. Buyk naps Cucuda BensepodoHT mou-
KeH ObLT yOMTH OrHeAmIIIalIee uynoBuIe Xu-
mepy (Xumepa — mo-rpeuecku «kosa»). Crpa-
IIUJIAINE MMEJIO T'OJIOBY JIbBA, TYJIOBUINE KO3LI
¥ XBOCT ApakoHa. BennepodoHTY yznanochk cpa-
3uTh Xumepy ¢ nomombio Ileraca. Opmax»Kab!
OH YBHIEJI KPbLIATOI'0 KOHA M JKeJlaHUe 3aBJia-
IeTh UM OXBaTUJO IOHOmy. Bo cHe K Hemy
saBmjaack Goruna AduHa, Job6uMan fous 3eBca,
MyZpas ¥ BOMHCTBEHHAs, IOKPOBHTEJbHUIIA
MHorux repoeB. Ona nogapuwiaa BeanepogoHTy
qyJleCHyI0, YCMUDAIOMYIO KOHeil y3neuky. C ee
nomombio Bennepodont moiiman Ileraca m or-
npaBuwiIca Ha 6uTBy ¢ Xumepoit. BeIcOKO moz-
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HABIIUCL B BO3AYX, OH Opocas B YyZOBHIIe
CTPeJbl, TIOKAa OHO He HCIYCTHUJIO AYX.

Ho cBoeit ynaueit BennepodoHT He ynoBJer-
BODHJICS, a TIOMKEJaJ Ha KPBLJIATOM KOHE IIOA-
HATbCA Ha Heb60, B Xujanme OecCMEpTHHIX.
3eBc, y3HaB PO 3TO, pa3rHeBasics, npuses Ile-
raca B SIpOCTb, M TOT COPOCHJI CBOEro BCaAHUKA
Ha 3emuto. Ilerac mocse 3TOro IMOZHAJICA HA
Onumi, rpe HOCHMNI MOJMHUM 3eBca.

T'naBHaAs [OCTONIPUMEYATEIBHOCTh CO3BE3AUS
Ileraca — spkoe mapoBoe CKomIeHMe. B Ou-
HOKJIb BHJHO KpPYTJIOe CBeTAIleecA TyMaHHOE
NATHHIIMKO, KPasg KOTOPOro MCKPATCS, KaK Or-
HHA 00OJBIIOrO ropoza, BUAUMOro ¢ 6opra camo-
nera. OxkaseiBaeTCss, B 9TOM IIApPOBOM CKOILIe-
HMH 3aKJIOUYeHO OKOJO INeCTH MHUJIJIHOHOB
coJtHI!
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3BE3/IHbIII TPEYT'OJIbHUK
HA OCEHHEM HEBE

B KoHIe Jiera — Hauyajle OCEHU, eCJH IIOo-
CMOTpPETh HAJIeBO M YYyThb BHU3 OT Bosbiioi
MenaBsenuibl, MOKHO YBUJETbh TPM APKHUX 3BE3-
Abl. OHM 00pa3yioT 60sbIIOit TpeyroasHuK. IIpo
9TH 3Be3Zlbl TaK U TOBOPAT — JeTHe-OCeHHWM
TPEeYroJbHHK. OTH TPU 3BE3ALI OTHOCSATCS K pas-
HbBIM co3Be3nuaM. OpHO HaswiBaeTcs JlebGexb,
apyroe Jiupa, a Tpersre Opesn. Ho kaxnasn 3ses-
a B CO3Be3JUU MMeEEeT CBOE Ha3BaHMe,

B cossesnum Jlebensa camas spkas 3Be3fa
Heneb, osHauaeT «XBOCT». Jlebeab XHMBeT B
CKa3Kax M JIereHJaxX MHOrux Hapozos. Ot Pe-
HuUKca u nrtuusl Pyx Cunpbama-mopexona no
Jlebensa JlosHrpuHa BuMAHA TpagUIUA Haje-
JIATH €r0 CBEPX'bECTECTBEHHLIMM Ka4YeCTBAMH.
B oOsuke JlebGensi mpoHMK 3eBC K Iapuie
Cnoaprel Jleme, ¥ OHa cTajla MaTepbl0 repoeB
Kacropa u Ilonnykca (IloamugeBka). Beayrem-
HbBi JleGexp mcxkasm Ha Oepery pexu OpuAaH
octaHKku cBoero apyra Pasrtona. CosBesnue
3TO OOBIYHO M300pa’xKalOT HA 3BE3AHEIX KapTax
B BHJIe CHJIy3Ta IIPEKPACHOM NTHUILI, BHITH-
HYTOH B IioJieTe.

Bropoe co3Beanue, OTAAaBIIEe CBOIO I'IABHYIO
3Be3y B TPEYroJIbHUK, — 3T0 JIupa. Ero 3Bes-
Aa Bera, apuaiimas 3Be3za ceBepHOrO IOJIyIIA-
pus, NOJAYYUIa CBOE UMS OT apabCKOro «Baxku»,
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YTO O3HAuaeT «NTUHA-rpud». B rpeveckoit mu-
¢dosorun My3BIKAJBHBLIE HMHCTPYMEHT Jupa
BCTpeYaeTCss O4YeHb 4acTo. MOXXHO BHIETb €ro
M y KeHTaBpa XWpOHA, U Yy Trepos OIJaaibl
Axunna. Opoeit yecMupsan ero aBykamu GyHTY-
omue BOJHBI. Y300pes supy XxuTpoyMHslit I'ep-
MeC, B IAPEBHEPHMCKOH MH(DOJIOrMH €ro ums
Mepkypuit. O nmoxuTtusn y AnojsoHa OBIKOB,
¥ 4TOOBI TOT CHJILHO He pacCcTpamBajicsd, ITOAA-
pUJI eMy JUDPY, CAEJAaHHYI0 MM U3 IaHIHUDA
yepernaxy ¥ CeMH HATAHYTHIX CTPYH. AIIOJIJIOH
TaK ObLJI AOBOJIEH 3THM IIOAAPKOM, YTO NMORXAPHII
T'epmecy xeas, crocoGHEIN npeBpamiaThr HeHa-
BHAAIMUX APYT Apyra Jioael B Apy3eif.
Tperbe cosseagme — Opes. ['oBopsAT, TOT ca-
MBI, KOTOPHIM CHAEJ PSAOM C TPOHOM 3eBca,
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gep:ka B KmoBe moygHMM. IIo npmkasy 3esca
Jeran OH Ha KaBkas Tep3aTh HENNOKOPHOrO TH-
TaHa IIpomeres, mogapuBmIero JIOAAM OrOHB.
fApuaitmasa 3Besna cossesnua Opia — AsbTamp
(Trak ¥ o3HayaeT Ha apabCKOM «JeTAIIuH
opeJi») — TpeThs 3Be3Za B JIETHE-OCEHHEM Tpe-
YTOJIBHEKE. ‘5
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CAMOE KPACHBOE CO3BE3JIHE
IOJKHOIr'O HEBA

Ha BceM HebGe HeT MHOro CO3Be3xUA, KOTOPOE
6Ll COAEPIKAJIO CTOJIBKO HMHTEPECHBIX M JIErKO
JOCTYIIHBIX JNs HabmoneHuss 00BEKTOB, KakK
OpmoH, paCIOJIOXKEeHHbIX BOJM3M CO3Be3qusA
Tenbua. Opuon 6b11 ceiHOM Iloceitmona — 6ora
Mopeil 1O rpeueckod mudosoruu (mo pum-
ckoit — HenrtyHn). OH 6blJ1 3HAMEHHUTHIM OXOT-
HUKOM, CPXKaJICA ¢ OBIKOM M IIOXBAJISJICA TeM,
YTO HET JKUBOTHOrO, KOTOPOro OH He CMOr' Ohl
nobenuTsh, 3a uTo I'epa, MoryuecTBeHHas CyIl-
pyra MOTymecTBeHHOro 3eBca, HacJjajga Ha Hero
Cxopnuona. OpHOH OYMCTHJI OT AMKHUX 3Bepeit
ocTpoB XHOC U CTaJ IIPOCHTh y llaps 9TOro
OCTPOBA PYKH €ro A0UepH, HO TOT OTKA3aJl eMy.
OpHOH NONBITAJICA IMOXUTHUTH AEBYIKY, M 11aphb
OTOMCTHJI €My: HAlOMB JONbsHA, OH OCJIeIIHJI
Opuona. I'esinoc Bo3BpaTna OpuoHY 3peHuUe, HO
oT yKyca nocyanHoro I'epoit Ckopnnona Opuon
Bce e mnorub. 3eBCc NOMECTHJI ero Ha Hebe
TaKUM 00pa3oM, UTO OH MOJKET BCerjga YnTu
OT CBOEro IpecjefoBaTeNd, U AeUCTBUTEJBHO,
3TH JABa CO3Be3aUs ONHOBPEMEHHO Ha Hebe He
BHUAHBI HHKOTZA.

CozBeague OpuoHa camoe sSipKoe 3UMHeEe CO-
3Be3gue. OHo Mo (dopme nmoxoxke Ha 6aHT. Ilo-
CpefuHe LEeNOYKa M3 TPeX 3Be3kd, PaclOJIOKeH-
HBIX IO NPAMOM JMHHHU. ITO, TAK CKA3aTh, IIOSAC
OxoTHMKa. 3Be3na anbtpa OpHOHA HA3BIBaeTCH
Bertensreitae, uto Ha apaGckoM sI3LIKe O3HAYAET
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«riedo oxoTHHKa». OT aToif 3Be3gnl CBET K
uaM unet 6omee 650 ner. Berenbreitze — kpac-
geiit ruraeT. KpacHbBIil 1BET CBHIAETEJIHbCTBYET
0 TOM, 4UTO 9Ta 3Be3fa xoyiogHee Hamero CoaHua
(TeMnepaTypa €e IIOBEDXHOCTH IIOYTH BJBOE
MeHbIIe, uyeM TeMmneparypa Cosinna). Beress-
reit3e — oOueHb Ooibmas 3Be3nga (ee paguyc
noutd B 900 pas Gossme, uem paauyc CoHLa).
JIpyrasa 3HameHuTas 3Be3na B Opuone — Pu-

-
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reab. OHa OYeHb ApKas, rojybdosaro-6enas. Us-
aydaer cBera B 64000 pas Gosbiie, yueM Hame
Connue. OTO TOXe 3Be3/a-TMraHT, Ha)ke CBEpX-
THT'aHT, HO Bce-Taku MeHbme Bereabreiide. Un-
TepecHO, uTo Puresr» — 3Be3na TpoOiHAA, T.e.
BOKDYTr OCHOBHOH 3Be3[IbI-THraHTA BPamaIOTCH
eme napa 3se3n-cnyTHHKOB. Ilox mosacom Opn-
OHA MOYKHO HEBOODYIKEHHBIM rja3oM HaiTu Ty-
MaHHOE HATHHIIMKO. 9TO TymMaHHOCTh OpHOHA,
He MeHee 3HAMeHMTas, ueM TyMaHHOCTb AHA-
pOMezsI.
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OpHOHA CONPOBOXKAAIOT JABe cobaku —
Boasmioi ITec 1 Manwrit Ilec. Boasmoit Ilec —
oueHb ApeBHee cO3Be3xue, ob6pasoBaHHOE BOJIH-
3u ApKoit 3se3anl Cupmyc. Cupmyc HA3HIBAIOT
Ilecneit 3Be3n0ii. «Ilec» mO-JIaTHIHM 3BYYUT KaAK
«kaHuc». OTciona mepuoj JieTHEro 3HOsA, Korza
nosiBaanca Cupuyc, ¥ CBSA3aHHBIM C 3THM OT-
IBLIX OT TOBCEAHEBHOI paboTH y APEBHUX PUM-
JIAH TIOJIYYHUJI Ha3BaHHE «KaHUKYJ», UTO O3HA-
yaer «cobaubu xHU». IHTEpECHO, UTO B Te Bpe-
MeHa KaHMKYJbl CUHUTAINCH TPEBOXKHBLIM Bpe-
meHeM. CymecTBOBaJI0O moBepwe, 4To Ilecha
3Be3/ia BhI3bIBaeT 0emeHCTBO y co0aK M JIHXO-
pamKy y Jomeii. A MBI ceifyac CMOTPMM Ha
Cupuyc He CO CTPaxoOM, a C BOCXHIEHHEM, TaK
e Kak W Ha 3Be3nbl OpmoHa.

OTKYZXA HA HEBE BOJIOCHI
BEPOHHUKH?

Y npesuero co3se3ausa JirBa Ha HebGe OnLia
IOBOJILHO OOJIbIIasi «TeppUTOPUS», a caM JleB
OblT OOJ1afaTesIeM BEJHMKOJICEMHOM <«KHUCTOUKH»
Ha xBocte. Ho B 243 roay zmo H.3. OH ee JIH-
muaca. IIpousoma 3abaBHas MCTOpPUSA, O KO-
TOpPOM TIJIACHT JIereHzaa.

Y erumerckoro maps IItomemess OBeprera
Obuta KpacaBMIa cymnpyra, napuna BepoHUKa.
OcobeHHO BeJIMKOJIENTHBI OBIJIM €€ POCKOIIHBbIEe
annHHEBIe Bosockl. Korpa IlTosemeit ormpaBmiI-
CA Ha BOHHy, ero omnevyajieHHas CcyInpyra najaa
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KJATBY GOoraMm: ecjiu OHH COXPaHAT ee JIIOOHU-
MOr0 My’Ka IeJHIM M HeBPEeAWMBIM, IPUHECTH
B JKEPTBY CBOM BOJIOCHI.

Bcekope IlTosnemeit 6y1aromojsy4Ho BepHYJICH
JOMOIi, HO, YBUJIEB OCTPHKEHHYIO CYIIPYTY, OBLI
paccTpoeH. 1lapCTBEHHYIO 4YeTy HECKOJBKO ycC-
1noxouJ acTpoHoM KoHOH, 3asgBUB UTO GOrm BO3-
HeCJIX BOJIOCHI BepoHuKH Ha He0o, rae UM mpen-
HA3HAYEHO BEYHO yKpamaTbhb BeCeHHHE HOYH.

CosBe3ague JIbBa YyMEHBIIMJIOCHh HA HECKOJIb-
KO 3Be3Ji, 3aTO IOABHJIOCH HOBOE CO3Be3AHue:
Boaocsl Bepomuxu. Ero M0XXHO paccMOTPETH
CHAYaJla HEBOOPYKEHHBLIM TIJla30M, a 3aTeM B
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OMHOKJBb. Bosibmas rpynmna cjabbsiXx 3Be3fO4YeK
HATIOMHHAEeT <«KOCAK» JIETAIINX IKypaBJiei.
MomHbele TeJIeCKONb! 00HAPYKUBAIOT BHYTPH M
CHApYXXHM 3TOr0 KOCSKa Iejoe OOJIaKO rajak-
TUK — OKOJIO ThICAYU 3BE3AHLIX CHCTEM.

KYIA ILIbIJI HEBECHBI KOPABJIb
APTO?

Besuxuit Hel0TOR MHTEpPECOBAJICA MCTOpHEH
pasneneHusa Heba Ha coaBe3gusi. O cBoMX mce-
JIeOBaHUAX OH HAIMCAJ KHUTY, B KOTOPOM IIpO-
aHAJM3UPOBAJ TPYABI QHTHYHBIX aBTOPOB, CO-
ITOCTABJIAA UX C ACTPOHOMHUYECKUMU NAHHBLIMH.
A nmonyuus, uTo pasgeseHue HebecHOt cdepsl
Ha co3Be3fusa OBLJIO NPOM3BEAEHO B CBA3U C
akcnexuuueit aproHasToB (HbpioToH Onli yBe-
peH, 4TOo mjaaBaHue Kopabas Apro u3 I'penun
B Konxuay — mAedCTBUTEJBHO HCTOPHUYECKOE
coOpiTHE, a XHMPOH — YUYHTEeNb M HACTABHUK
JIeTeHAAPHBIX aproHaBTOB, OBLJ HCTOPHYECKOM
auyHocThi0). Ilo MHenmio HeioToHa, HMEHHO
XupoH 3apaymay HeOecHBIi rjobfyc M 1o ero
3aKa3dy OH ObUI M3rOTOBJIEH IJIS aproHABTOB
yueHukoM Opdesa Myceem. Bo3aMoKHO, nepBasa
HeOecHasn cepa Onlya cheslaHa uMeHHO B I'pe-
nun. Kopabas Apro 61 moctpoeH B I'permu,
OCHAIlleH mapycaMH M BecJaMH, OBLI IIpHCIIO-
cobsieH K JJIMTEJIbHOMY IJIABAHUIO B OTKPBITOM
Mope. JInsi HaBUrauum MKCHOJb30BaJIca Hebec-
HBIA rao0yc, pasmesneHHHIH ansa ymoGcTBa Ha
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co3Be3nusa. Ilenp nyremecTBUs aproHaBTOB —
aTO0 noucku 3osiororo PyHa — mo JiereHze, a
ecJu AyMaTh, Kak HBIOTOH, O peaJIbHBIX COOBI-
THAX, TO 3TO ObLIA IOJUTHYECKAd M AUILJIOMA-
THYECKas MHCCHA Jydmux Jjiogeir I'penuu B
BOCTOYHYIO yacTh CpeamseMHOro 1 YepHoro mo-
peii. B mamMsaTH cpegu3eMHOMOPCKHX HapOAOB
COXPaHMWJINCH CHJIbHBEIE BIEYATICHUSA O MOIIHOM
Kopabisie (OIBMIXKMMOM CHJIOH BeTpa M Haxoxns-
IMAM NYTh O 3Be3laM), YIPaBJIsieMOM CHJIb-
HBIMH, YMHBIMH M KPACHBBIMH JIIOAbMH, KOTO-
pele npencTaBasan coboit nBer dunaawsli. Omnu-
CaHHE 3TOro IJIABAHUSA M IIOCJAYIKHJIO TEeMOM
s KpacuBeiimero u3 mugoB JIpeBHeit I'peruu.
Ha xapre 3Be3gHOro Heba el pajx co3Be3aUid
CBOMMM Ha3BaHMSMU HAIIOMHUHAET HaM JIETEHAY
o xopabJyie Apro u aproHasTax.

3os0oToe pyHo — 3To mKypa OBHa, mpen-
BOAUTENb aproHAaBTOB fICOH YCMHPHI MEIHOKO-
OBEITHEIX DBrIKOB (co3Besgme Tenbma), naps
Konxuawi; I'epakn (cosseaagme I'epkyieca) 1o-
6equn Hemeiickoro JIsBa 1 JIpaxkoHa, ero mpo-
TUBHUKOM Obln1 Taxkwxke Pak. Ha HeOe ecTs co-
3Be3aue JKepTBeHHMK, NpuHamgexamuii fco-
Hy, Yama BonmeOHuns: Meneu, 'uppa — eme
OIMH JpaKOH, OXPaHAIIIUHA 30JI0TOE PYHO, a
TaKKe BOpoH — CHMMBOJ BOJIImEOCTBA U CMep-
TH. XMPOH — COCTABUTEJb 3BE3JHOM KApThI —
nomectun ce6s B Bume KenraBpa (co3Besmue
Ilenrasp), He 3a6uiB pu 3ToM JIupy, CBOIL JIO-
OMMHI My3BIKAIbHEI MHCTpYMeHT. U, KOHeY-
HO, TTOYETHOE MEeCTO Ha I0MHOU mnosaychepe He-
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0ocBoga 3anuman Kopab6as Apro. Ouens 6oJb-
moif yJyacToK ApeBHero He6a 3aHMUMAJIO 3TO CO-
3Be3nne, HO BIOCJICICTBMM €ro pasfesIuiv, Hu
Terephb Ha Hebe MBI HaxoxuM coaBe3pusa: Ila-
pyca, Kuas, Kopma. B XVIII BeKke mOABUINCH:
Komnac, CexkcrauT, u eme Cerra, Yacer, Hacoc,
Okraut, Ilupkyns, Teseckorn. Bce oHm Haxo-
IATCA B I0XKHOM IOJYIIADHH.

YTO TAKOE 30HUAK?

B ocHOBe cJIOBa «30MaK» JIeXKAT I'pedecKue
CJIOBA «3KMBOTHOE» M «Kpyr». Takum ob6pasom,
ero OyKBaJIbHBIM IIePEBOX O3HAYAET «KPYT KU-
BOTHBIX». U neiicTBUTENIBHO, 11 30MMaKaJIbHBIX
co3Be3nuii 3 12 (ucKIOUeHUE COCTaABASIOT Be-
Chl) HOCAT HAa3BaHWSA MKHUBBIX cymecTB: OBeH,
Tenen, Bausuensl, Pak, Jles, [leBa, Ckopnuox,
Crpenen, Kosepor, Bogosneii, Pribsi. Ha ¢one
MMEHHO 3THX CO3Be3IM¥ IPOMCXOAUT BHIAMMOE
nepememenune Conuna, Jlyser u naaner. Iloa-
TOMY pa3Hble HAPOALI CBA3LIBAJIA 30AHAK C 00-
pasom «HeOeCcHO#l Zoporus.

CosBeaausa 3oauaKa OAHM M3 CAMBIX JpPEB-
HuX. X m300pakeHUsA apXxeoJioTH HAXOAAT HA
MHOTMX INAMATHHKAX, HEPeAKO BMeCTe C M30-
opaxenuamu CosHua, Jlyaer m miaHer. OHu
BCTPEUYAIOTCA HA I'NIMHAHBIX Ta6JMUYKax, CTEHaxX
rpo06HuL, capkodaros, cTeJax, KOJOHHAX Xpa-
MOB IIyMEpOB, BaBUJIOHSH, €rMIITAH, MHAYCOB,
KUTalneB, nepcoB. DPurypHele HU300pakeHUA
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co3Be3auit 30aMaKa CIYKHIM U CIYXKaT IO ceil
JleHb 3JIeMEeHTOM YyKpameHui#. HM3o6paxkeHue
3HAKOB 30MaKa MOXHO BCTPETUTHL Ha (hacamax
PA3JIMYHBLIX APXMTEKTYPHBIX COOPYKEeHHH, Ha
6amenHBIX yacax (Hampumep, Ka3aHCKOro BOK-
3ana B MockBe) u T.n. IloueMy mMMeHHO 3TH
CO3BE3USA 4YeJIOBEK 0CO00 BBIJIeNIAN C APEBHEeMH-
mux BpemeH? Ilouemy mx 12? Kak xe ObLa
BoiziesieH 3opuak?

Crauajyia GBLJIO 3aMEUEHO, YTO UMEHHO Yepes
9TH CO3Be3AUA NMPOXOAHUT BUAUMEIA NyTh JIyHBI
o HebGecHo#t cdepe. [IpeBHHe HabIOxATEIN He-
6a B XxapTuHe CMeHHI JYHHBIX (a3 BUAENH IIO-
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BTOPAEMOCTb, OOHOBJIEHHME, BeYHOCTb BCEro Cy-
mero B Mupe.

3a rox 3emus nesaetr OLMH OOOPOT BOKPYT
Connna. 3a aro Bpems Jlyma moutu 12 pas
IIPOXOAMUT BCIO IIOCJIEZOBATEILHOCTL CMEHBI CBO-
ux ¢as, T.e 712 pa3 B roay ObIBaeT IIOJIHOJY- -
HUe, HOBoJyHue. IIoaTOMYy ABeHaAIaTHMECHY- -
HBIA roj yrBepauiica uMeHHO 6iaropxapsa Jlywe,
u nosic 3oaunaka pasour Ha 12 cosseamuii. Ile-
PHOAUYHOCT, CMEHBI JYHHBIX (a3 Jersa B oOC-
HOBY KajeHzapeit. Orciofa M CJIOBO «MeCsI»
y Hac o3HauyaerT u BuA JIyHbl Ha Hebe, U HH-
TepBasn BpemeHH (28—31 nensn). Hucso 12 cra-
JIO CBAHIEHHBIM Y Pa3HBIX Hapo#oB. JlBeHaaaTh
6oroB-osuMmnuiines y ApeBHux rpexoB (lectus,
I'epa, I'epmec, emerpa, Apec, Apremupa,
3eBc, Adppoaura, I'edecr, Anosnon, Iloceiimon
n Aduna). Pumckuit umneparop J{uokjeTuan
obpenuuun 12 npoBuHnMil. Anexcanap Make-
OOHCKHMH BO BpeMs IIOXOZa yCTaHaBJuBan 12
sKepTBeHHUKOB. B MHaum kKoseca u3roraBu-
Basx ¢ 12 cnunamu. 'epou u monyboru cosep-
maau 12 moxBUroB.

BrnocsencTBuM, NOAMETHB BUAMMOE ABHXKe-
Hue CosiHNA, JIOAM JAOrajgajucb, YTO OHO IIe-
pemeniaercss Ha (OHe Tex ke co3Be3nuii. Bo-
obpa)xaemMasi JIMHUA romoBoro ABmxkeHus CoJi-
HIla Ha3bIBAeTCSA JKJAMNTHKOM. W niamersl ToO-
e, COBepIIads CBOM IepeMemeHHA 10 Hely,
IepeceKaoT co3Be3fausa 304MaKa.



KAKHM OBPA30M ACTPOHOMBI
IPEBHOCTH OTKPBLIM 30QUAK?

Kax noxasayjii HCCJIeAOBAHUA MCTOPDUMKOB H
apxeoJoroB, MMEHHO AaCTPOHOMBI AHTHYHOI
I'penuy OTKPHIIM ropuuyHoe asukeHue CoxHna
no He60CBOAY, T.e. OOHADYKUJIH DAL CO3BE3AUM,
yepe3d KOTOpHIE IIPOXOAHUT JKJIMIITHKA — 30AH-
axaapHbI# Kpyr. Ho Beas Bua CosHna Ha Hebe
He Mo3BoJIfAeT HaAOJOZAThL 3Be3Abl, 1 HA0OOPOT,
HOoubl0 HA HebGe Her CosiHna. Kak ke ypanmoch
y3HATh, KaKHEe CO3BE3AUS OHO IIPOXOAUT B Te-
yenue roza? OueHb IIPOCTO: BCE HAYAJIOCh C
Jlyapl. He BrI3HIBaeT COMHEHHS, 4YTO eIle B
rjyOOKo# ApeBHOCTH OBLIM BBIZEJIEHBI KOH(DH-
rypanuy 3Be3Jl, 10 KOTODHIM COBEpIIAaeT CBOH
exkeMecAYHbIH nyTh JlyHa. BHuMaTesnbHO cie-
IAmue 3a HeOOM JIIOAM HOBOJIBHO OBICTPO HOJI-
JKHBI OBLIM TaKyKe 3aMeTHTh, YTO OIpefeJieH-
Helit Bup JIyusl (onpexesienHas ¢asa), Habmo-
ZaeMblil B OIIpeieJIECHHOM CO3BE€3AUH, COBIIALAET
¢ HACTYILJICHHEM TOr'0 MJIM MHOI'O BDEMEHH roza.
Hanpumep, monunas Jlyma B Crpesiblie uJIn
Ckopnimone OnIBaeT TOJBKO JieToM. IIpaxTHue-
CKOro 3HAUYEeHUA ITHM HAOJMIONEeHUs He MOIJIHU
UMeTh, TaK KaK ropa3zi0 TOYHee TOT WJIA HHOM
MOMEHT Iofa MOXKHO OIIPeHEJIATbL II0 BOCXOHY
KaKux-Jubo onpefieieHHHX ADKHUX 3Be3k. 3Ha-
KM 30AMaKaJIbHEIX CO3BE3AHi MOpeIJaBaTelaM
M IyTelleCTBEHHHKAM BooOme He HyxHBbI. Jlis
HHX ropasfo Ba)XHee TOYHBIe JaHHBEIE 00 OKO-
JononsApHO# obsactu Heba, YTOOB! OPHEHTHPO-
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BaThCA II0 CTOpoHaM ropu3oHTa. Korma actpo-
HOMHS CJIOXKHUJIACh B HaYKy, ABUMIKeHusA JIyHHI,
miaader ¥ CoJHuA cTaaM H3y4yaTh ILejieHaIlpasB-
JIEHHO He JAJISl TOro, 4To0bl TOJIBKO IIOJIYYHUTH
KaKOH-TO peLieNIT HAa TOT MJIM MHOH CIydyau KHU3-
HM, a 94T00Bl Y3HATh 3aKOHOMEPHOCTH SABJICHHUM,
KoTophle HabiopaloTcsas Ha Hebe, ¥ UX NPUUH-
Hel. Habmogaa asmxymyloca JlyHy mo moscy
3oxmaka M 3HAsS OCHOBBI I'€OMETDHHM, MOXKHO
O6BLJI0 cOO0pa3uTh, UTO OHA, BO-NIEPBRIX, CBETHT
oTpa)KeHHBIM cBeToM COJIHIIA, 2 BO-BTOPHIX, pa3
B MeCsI[ B MOMEHT IOJIHOJYHHUSA HAXOZUTCHA Ha
auHuM, coepmuaiomeit Comnume m 3emuo. Kro
Obla mepBBHIM M3 ApPeBHUX HaOswozaTteseir, Io-
HABIIKUM 3TO, HCTOPHUSA He coobmiaer. I'siaBHOe,
yTo OnLIa 3apMKCHMpOBaHA TOYKa HA HebocBoze,
npotuBocroamas ConHuy, ¥ 00OHApPYKeHO, UTO
OHA mepememaercsa cpenu 3Be3x. Menasa npo-
creimue yrJjIOBble U3MEPEHUd, ApeBHHE aCTpO-
HOMBI YCTAHOBHJIM, YTO 3Ta TOYKa, a, CJeHO-
BareabHo, M CoJiHIle, TepeMelIaloTCs exKeMe-
csAyHOo nouTy Ha 30" HaBCTpeuy CyTOYHOMY ABH-
JeHHU10 HebecHOM cdeprl. Becero B oKpy»XHOCTH
360°, 3uauuT, Bca HebecHas cdepa OGyxaeT npoi-
neda ConHuem 3a 12 wmecAues. Bo Bpemena
T'nnnapxa rozxosoit nyts CosHLa 6BLI yiXKe XO-
pommo u3y4eH ¥ pasziesieH Ha 12 paBHBIX yacTeif;
KaxzaaAa u3 HuX Obla 0003HAUEeHA CHMBOJIOM
6sM3KOro K Heit co3Be3gus, INOJYYUBIIMM Ha-
3BaHMEe 3HaKa 30aMaKa.
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OT KAKOIro CO3BE3Hs COJIHIIE
HAYHUHAET IIYTENECTBHE IIO
30AUAKAJIBHOMY KPYIY?

OrcueT 3HAKOB 30AMAKa II0 SKJIHUITHKE HAa-
YUHAETCSA C TOYKH BECEHHEr0 PAaBHOXEHCTBHA —
22 MapTa. IKJIHNTHEKA U HeOecHBIN 3KBaTOp
[IepeceKaloTCA B ABYX TOYKAX PaBHOAEHCTBHUMA:
BECEHHEr0 M OCeHHero. B 3T AHH Ha BCEM
3eMHOM mIape JeHb IO HAJHUTEJILHOCTH paBeH
HOYM. ITH TOYKHU 0003HAUAIOTCA HA CXeMaxX 3Ha-
kamu Y u === (OseH u Becnl).

Crporo rosopsi, 3T0 He COBCEM IIPaBHUJILHO,
TaK KaK H3-3a CMeIlleHui 3eMHOM ocu (I1peuec-
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CHH) CO3BE3NA M 3HAKU 30JMaKa He COBNAAAIOT -
‘B Hacroamee Bpemsa. Oxoso 2500 Jser ToMy
Ha3ajJ TOYKH pPaBHOAEHCTBUM JeMCTBHTEJILHO
Haxoguauch B co3se3auax Osma u Becor. A
emeé Ha 2500 seT paHbIle OHM HAXOAUIHCH B
cosse3auax Teavna u CkopnuoHa. B HacTosmee
BpeMA OHM IIepEMEeCTHJIMCh B €O3Be3AuUA Prib
u JleBbl, HO y4YeHHIe JOTrOBOPHJIHCH YCJIOBHO
OpaTh 3a HauaJyio orcyeTa 22 MapTa, T.e. 30AUAK
HaumHaeTca ¢ OBHa.

Y ApeBHHX HApOAOB CaMBIM IJIaBHEIM OBLLIO
co3se3gue Teamla, Tak KaK HOBBIM roi Ha4YH-
HaJIca BecHO. B 3oamake Tesery caMoe npeBHee
CO3Be3Zie, IIOCKOJbKY B JKHM3HH JPEBHHX Ha-
POZOB CKOTOBOACTBO HI'PAJI0 OIPOMHYIO DOJIb,
H ¢ OBIKOM (TeJIbLIOM) CBA3LIBAJIM TO CO3Be3nue,
rae ComHnme kKak Onl mobGexpajso 3UMYy U BO3-
BeIaJio IPHUXOJ BECHBI H JieTa. Boobme MHOrme
JpPeBHUE HAPOALI NOYUTAJIH 3TO ¥KUBOTHOE, CUH-
Tanu ero cBAmeHHbIM. B IIpeBHem Erunrte Oni
CBAMEHHHIA OBIK Anuc, KOTOPOMY IIOKJIOHSI-
JILCh IPH €ro XU3HU M MYMHIO KOTOPOro TOp-
JKECTBEHHO morpebasii B BEJHMKOJIEIIHOH Irpoo-
Hune. Kaxxasie 25 jeT Anuca 3aMeHsAJIH HOBEIM.
B I'penyu OBIK TOXKe NOAB30BaJICSA OoabImmuM
nouyerom. Ha Kpure Omika 3Basu MwurHOTaBD.
T'epou dnnanel I'epaki, Teceit, icorn yemMupsana
661k0B. Co3Besgue OBHA TakKe OBLJIO BechbMa
IOYUTAEMO B ApeBHOCTH. BepxoBHEI# 60r Erun-
Ta AMOH-Pa nsobpakasics ¢ 6apaHbei rojgoBoi,
a jJopora K ero xXpamy INpeACTaBJsja co0oH
ajel0 u3 CPUHKCOB ¢ OapaHbHMH TI'0OJIOBAMH.
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Cunuraysoch, uTo co3Be3gue OBHA Ha3BaHO B
yecTb OBHaA C 30JIOTHIM PYHOM, 32 KOTOPHIM H
nmiabUIA aproHaBThl. Ha HebGe, KCTaTH, CymiecT-
ByeT DAA cO3Be3auii, orpaxkaromux HKopabuasb
Apro. 3Be3na annda (camasa sApkKad) ITOro Co-
3Be3aus HaseiBaerca I'amanes (mo-apaGekm
«B3pocsiblit GapaH»). Camas sApka# 3Be3fa B
co3e3aun Tenbma HocuT HasBaHue AJubgeba-
paH.

OTKYJA HA HEBE BJHU3HEIDBI?

B aTrom co3Be3aum nBe PKHe 3Be3bl HAXO-
NATCA OYeHb OJIU3KO OfHa OT Apyroit. CBoe Ha-
3BaHME OHHU IOJYYHJIM B YECTh aproHaBTOB Jlu-
ockypoB — Kacropa um Ilomnykca — OimsHe-
LIOB, CHIHOBE# 3eBca, CaMOTr'0 MOTr'YII€CTBEHHOIO"
u3 ojumnuiickux OoroB, m Jleanl, JIErKOMBIC-
JICHHOUM 3eMHOM KpacaBuibl, OpaTbeB EjeHH
NpeKpacHoO# — BUHOBHUIHBI TPOAHCKONU BOMHEI.

KacTop cinaBuiics KaKk MCKYCHBIM BO3HUYMHA,
a Ilonnyke Kak HenpeB3OHMAEHHBIN KyJIauHBIH
6oerr. OHM y4yacTBOBAJIM B IIOXOAE AproHABTOB
¥ KaiupoHCcKo# oxore. Ho ogHaxasl JIHOCKYypPH
He NMOAeJHUJIU NoObIYy CO CBOMMHM JABOIOPOAHBIMH
6patbamu, BeaumxkaHamu Hpacom um JImHKeeM.
B OurBe ¢ HuMu GpaThbsi GBLUIM CHJIBHO HM3pa-
HeHbl. I korma Kacrop ymep, OGeccmepTHEIH
ITonnykc He 3axoTen paccratbcA ¢ OpaToMm H
nonpocus 3eBca He pasdaydaTh uXx. C Tex mop
o BoJie 3eBca OpaThA MOJTOAAa IPOBOAAT B Liap-
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CTBe MpayHOro Amuja, a nmoiaroga — Ha Oammiie.
BriBaloT mepuonbl, KOrja B OOMH H TOT Ke
neHb 3Be3na KacTop BUAHaA Ha (poHe yTpeHHe#H
3apu, a Ilonnykc — BeuepHeit. BoamMoOxkHO,
MMEHHO 3TO OOCTOSATEJNLCTBO M JAJI0 IIOBOA K
POXJIeHHUIO JereHAsl 0 6paThbAX, OOMTAIOIIUX TO
B LIapCTBe MEPTBHIX, TO Ha Hele.
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Bpatess JIMOCKYpHl CUMTANHCH B APEBHOCTH
NOKPOBHTEJAMH MOPSKOB, IONaBImuX B Oypio.
A nosBieHMe Ha MadTax Kopabseit mepexn rpo-
30t «Ormeit CBaTOro JyibMas CUYMTAIIOCH IOCe-
menneM Bansmenos ux cectpoit Enxenoit. Oram
CeaATOoro 9npMa — CBeTANIHECH pa3pAAbl aT-
Moc(epHOro sJeKTpuYecTBa, HabGomaemMble Ha
OCTPOKOHEUHEIX IpeaMeTax (BepXyIIKax MadurT,
rpoMoOTBOZa H T.II.). JIMOCKYPHI IOYHMTAJIHCh
TaKKe KaK XPaHHMTEJH roCyZapcTBa M IIOKpO-
BHTEJIM T'OCTEIIPHHMCTBA.

B lIpeBHem Pmme mmena xoxneHwme cepeb-
pAHasg MOHeTra <«J[MOCKYphI» ¢ H300pakeHHEM
3Be3A.

KAK HA HEBE IIOABHJICS PAK?

Cossesangue Paka — OJHO M3 CaMBEIX MaJio-
3aMeTHBIX 30AMAKAJBLHBIX co3Be3xuit. Micropusa
ero oueHb HMHTepecHa. CymIecTByeT HECKOJIBKO
JIOBOJIbHO JK30THYECKHUX OOBICHEHMH IIpOHC-
XOMXJEeHNUSA HA3BaHMUA 3TOro co3pe3nusa. Tak, Ha-
IIpHUMep, BCEPhe3 YTBEPIKAAJIOCh, UTO ETHITHAHE
MOMECTHJIN B 3Ty obOjsacTh Heba Paka Kak cuM-
BOJI Pa3pylleHHA M CMepTH, IIOTOMY 4YTO 3TO
JKMBOTHOE MHTAaeTCA NaAanbio. Pak aBuxercs
xBocToM Brepen. OKOJIO ABYX THICAY JIeT Ha3an
B co3Be3quu Paxka HaxoAWJach TOYKA JIETHETO
coqHNnecTOAHuA (T.e. caMada OoJibIDas IIPOXOJI-
¥HUTEJBLHOCTh CBEeTOBOro nHsa). ConHne, KOCTHT-
HYB B 3TO BpeM# NpEAEJHLHOT0 yAajleHUs K ce-
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Bepy, HAUMHAJIO <«MATUTbCA» Hasax. IIpoxos-
KUTEJNbHOCTh NHA IMOCTENEHHO YMEHbIIaJIaCh.

Apabsul eme B X Beke Ha3bIBAJIM CaMbIe sp-
KHUe 3Be3fikl co3Be3qus Paka «HO3APAMH M MOp-
poi JIbBa». A 3TO 3HAUHUT, UTO PaHbIIe 3Be3MbI,
COCTaBJIAIONME HbIHE cOo3Be3aue Paka, oTHOCH-
auch K cossesnuio JIbBa. Ho 3arem cossesnue’
Paka BBIZIGSHJIOCH KAK CAMOCTOATEJIbHOE.

ITo Ky1accuYecKOoil rpeyecKoi MuGoJIOrHu or-
poMHEBIHM Mopcko# Pak maman Ha I'epakia, kor-
na oH 6oposncs ¢ Jlepreiicko#t I'mapoit. I'epoii
pa3naBuJ ero, HO 6oruns I'epa, HeHaBuAeBmIAA
T'epaksa, nmomectmynia Paka Ha Heb60. JIpeBHHe
aBTOPHI HA3BIBAJIM 3TO CO3BE3AUE «KAPKHHOCY,
YTO O3HAYaeT OAHOBPEMEHHO M PEYHOro pakxa,
n paxka Mmopckoro (r.e. kpa6a). IloaTromy Ha
CTADHHHBLIX aTJjIacaX MOXKHO BCTPETUTH U TO U
Ipyroe m3o0paxkeHmue.

B snamenuTom my3ee B Ilapmke, — JlyB-
pPe — XPaHUTCHA 3HAMEHMUTHIM eruneTCKuil Kpyr
30AMaKa, B KOTOpPOM co3Be3xue Paka pacmoja-
raeTcs BHIIIE BCEX OCTAJIbHBIX.

CTPAIIEH JIH JIEB HA HEBE?

Ouens naBHO, OKOJIO 4,5 THICAY JIeT Ha3axm,
B 9TOM CO3Be3ZHMH HAXOAWJIACh TOYKA JIeTHEro
conanecrosaauna, 1 CoylHIIe OKAa3bIBAJIOCh B 9TOM
CO3BE3MHM B caMoe »Kapkoe Bpemsa roga. Ilo-
TOMY-TO Y MHOTMX JAPE€BHHX HAapOJOB HMMEHHO
JleB cTasm CMMBOJIOM OrHA.
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AccUpHHIIBI TAaK M Ha3bIBAJIH 39TO CO3BE3-
e — «BEeJIMKHH OrOHb», U XaJIJIeM CBA3BLIBATIHA
CBHMPEIOro JibBa ¢ He MeHee CBUDEIOH Kapow,
koropad Oblia kKaxkpoe Jero. OHM mosaraiw,
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yro CoJIHIE MOoJiyyaeT AOIOJHHUTEILHYIO CHJY
¥ TEIUIOTY, KOrla HaXOAUTCA cpenu 3Be3x JInBa.

B Erunre ToXe CBA3BIBAJIHM 3TO CO3BE3AUE
C JIETHUM TIEDMOAOM: CTaM JbBOB, CIacasach OT
JKaphl, MEePEKOUEBBLIBAJIM U3 IIYCTHIHM B AOJHUHY
Hwuna, xotopelit B 370 BpemMa pasauBajics. Ilo-
9TOMY erHIITSAHe IOMEeINaJu Ha 3aTBOpax IIJI0-
30B MPPHUTAllMOHHLIX KAHAJIOB, HANPABJABIINX
BOAY HA MOJA, M300pa)keHUsA B BUJAE JILBUHOM
TOJIOBBI C OTKPBITOM ITACTHIO.

N ceityac BBl MOKeTe BCTPETHUTH JIbBUHBIE
roJIOBBI MJIM (GUIypH, yKpamaloIiue ABOPILI,
MocTbl, GoHTaHEI. OUeHb MHOrO TaKHUX IIaMAT-
HuKOB B CaHKT-IleTep6ypre m ero mpuropozax.
B Ileteprode — ropose GoHTaHOB — TrJaBHafA
¢urypa B Boasmom kackage — Camcon, no-
Oe)xaalomuii JbBa, U3 IACTH JbBa ObeT CHJIbHARA
cTpys Boxbl. HaBepHAKa, XOTh pa3 B CBOeH
JKM3HM BBl OBLIM HA 3KCKYPCHH, U KTO-TO U3
Bac cdororpadupoBaJICAI BEePXOM Ha JbBe HJIH
NOXXHMAIOIUM €My Jamny. B ApeBHEM HCKYCCTBe
IINPOKO PaCIPOCTPaHEH CHOMKeT 60pLOBI JIbBA C
6pikoMm. JIeB Takke ¢urypupyer B Mudpax o
I'epakie.

I'nraBHas 3Be3na B co3Be3xum JIbBa — Pe-
rya. HasBanme 3TOii 3Be3Abl B IepeBOAEe C
JATBIHU — <IPHUHI», <«[apb HEOOJBIIOrO ro-
cynapcTBa», smapexs». CioBO e¢peryy» uMmeer
OAMH KODEHb C IJIATOJIOM «DEeryJHpOBaTh», H
aTo He cayuainHo. Ilo aToit 3Be3me, HaxoxsA-
meiica B cepane JIbBa, cjefuIu 3a NMpaBHJIb-
HOCTBIO KaJICHAAPSHA, IO He# OIpeAes sy Bpe-
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M# PaBHOXEHCTBMH M cosHUecTosHu#i. I{os-
rora dToii 3Be3An Oblsla M3MepeHa eme ApH-
CTOTEJIEM.

KAK JAEBA, H30BPAKEHHASA
C KOJIOChAMH, IIOIIAJIA B KPYT
JKHBOTHABIX

CosBeague JleBnl JIe:KUT Ha HeGeCHOM 3K-
BaTope (B HacTosillee BpeMA B HEM HAaXOAUTCH
TOYKA OCEHHEro PaBHOXEHCTBHMA). PacrosoxeH-
Hoe pszxoMm co JIbBoM, 3TO cO3Be3gue HHOTAA
MIPEACTABJIANOCH CKA30YHBIM CHPUHKCOM — MH-
(hbyeCKUM CYImIECTBOM C TE€JIOM JIbBA M I'OJIOBOM
skeHmuHB, Hepeanxo B panmHux mudax J[leBy
oToxaecTBasaanA ¢ Peeit, mareppio Gora 3esca,
cynpyroit 6ora Kponoca. uorza B Helt Buzesnn
demuny, 60ruHIO IPAaBOCYAUSA, KOTOPAA B CBOEM
KJIACCHYECKOM O0JIMube AEPIKUT B PYKaxX BeChl
(3oguakanbHOE co3Be3nue panaoM ¢ leBoit). Ectn
CBeIeH!s, YTO B 3TOM CO3BE3JHH ApPEBHHE Ha-
Ononaresin Buaeam AcTpero, Aoub PeMuzpnl U
6ora 3eBca, mociaenHi0l U3 GOrMHL, IMOKHHYB-
myio 3emyi0 B KOHIle OPOH30BOro Beka. AcT-
pea — OOruHs CIIPaBEAJIMBOCTH, CHMBOJI YHC-
TOTHl ¥ HEBUHHOCTH, IOKHHYJA 3eMJII0 H3-3a
npectrymiesu#t goaei. Takoit M Bugum ey
B ApeBHUX Mudpax.

JeBy oOnIYHO HM300pakaioT ¢ KeajmoMm Mep-
Kypua u Koisocom. Cnukoit (B mep. ¢ JIaTHIHA
«KOJIOC») Ha3BaHA caMas SpKas 3Be3fa CO3Be3-
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nua. Camo HasBaHUe 3Be3xLI M TO, uTo lleBa
n3obpaxanach ¢ KOJIOCOM B PyKaxX, YKas3nIBaeT
Ha CBA3b 3TOM 3Be3bl C CEJILCKOX03AMCTBeHHOM
NIeATEJILHOCTHIO YeJIoBeKa. BO3MOXKHO, UTO ¢ MO-
fAIBJICHHEM ee Ha HebOe COBIIaAaN0 HAYaJI0 Ka-
Kux-1m060 3emiienesibueCKux pabor.

BECbl — EJHWHCTBEHHOE «HEJKXHNBOE»
30MUAKAJIBHOE CO3BE3/IHUE

JlefiCTBUTELHO, Ka¥XeTCs CTPAaHHBLIM, YTO
CpEIM YKUBOTHBIX U «IIOJY)KUBOTHHIX» B 3OAHU-
aKe ecTh 3HaK «Becwi». CBBIIIE ABYX THICSUYeE-
JeTMii Hasajy B 3TOM CO3Be3AWMH HAXOAUJIACH
TOYKA OCEHHEro pPaBHOXEHCTBHA. PaBeHCTBO
OHS W HOYM MOIJIO CTAThb ORNHOW M3 IIPHUUYMH,
110 KOTOpPOi 30MaKaJIbHOE CO3BE3AUe MOJYUUJIIO
Ha3BaHMe «Becrwl». ,

IToaBnenne Ha Hebe BecoB B cpenHux IIu-
poTax YKashiBaJi0, UTO IIPHIIJIO BpeMs CeBa, a
IPEBHHE ETHNTAHE YKe B KOHIle BECHBLI MOTJIH
paccMaTpHMBaTh 3TO KaK CUTHAJ K Havyayy y0op-
KU TIepBOro ypoxkas. Becsl — CHMBOJI paBHO-
BeCHS — MOIJIM MPOCTO HAIIOMHUHATH APEBHUM
3eMJIeieIbIIaM 0 HeOOXOAWMOCTH B3BECHTh CO-
OpaHHBIH YypOXKai.

V npeBHUX rpeKoB AcTpess — GOrMHA cnpa-
BeJUIMBOCTH C NOMOIbI0 BecoB RB3BemmuBaja
cyas6nl Jriofeit. OxuH u3 MuQOB 00BACHAET IIO-
fIBJICHHEe 30AMAKAJIbHOI'O CO3Be3fufA Bechl Kak
HannOMHHaHUE JIOAAM O HeOOXOAMMOCTH CTPOro

95



RIS
XA EIN
NCY BIA

N/

cobaionaTh 3aKoHBI. Jles10 B TOM, uTOo AcTpes
OblIa nOouYephi0 BceMorymero 3eBca M OOrmHM
npasocyausa Pemunnt. IIo mopyuenuio 3eBca u
®Demuzabl AcTped peryjasipHO <«HHCIIEKTHPOBA-
Ja» 3eMJio (BOOPY»XMBIINChH BECAMH U 3aBA3aB
MOBA3KOM ryasa, nabel cyauTh 0060 BceM 00B-
eKTHBHO, cHabGxaTe Oammn nobGporHo# MHGDOP-
manmet u OecrmomaaHO KapaTh OOMaHIIHUKOB,
JIOKEIIOB M BCEX, KTO OCMEJHBAJICSA CBEpPIIUTH
BCAKOro poja HecpaBeAJIMBBEIE IIOCTYIIKH). BoT
3eBc M pemuy, 4To Bechl nouepH cJenyeT IO-
‘MEeCTHTh Ha He0o.



JEACTBUTEJILHO JIX CO3BE3IHE
IIOXOKE HA CKOPIIMOHA?

He TOJBKO M3-32 BHENIHETO CXOACTBA 3TOMY
co3Be3ANI0 Obla OTBeAeHA POJb ANOBHTOIO CY-
[ecTBa.

CosHne BcTynaso B aty obsacTh Heba IO3-
IHel OCeHbIO, KOrAa BCHA NMpHUpOAA KaK Obl yMH-
paja, 4ToObI BHOBb BO3POAMTLCSH, MOKOOHO Gory
JInoHucy, paHHe#l BeCHOH CJIEAYIOIIEro roja.
CosHLIE CYMUTANIOCh KAaK OBl «yI)KaJIeHHBIM» Ka-
KHUM-TO AAOBUTHIM CYymIeCTBOM (KCTaTH, B 3TOM
obsacTu Heba ecTh M co3Be3xaue 3men!), «OT
Toro 6oses0» BCIO 3HUMY, OCTaBafACh CJIAOBIM H
OJIeIHBIM.

CornacHO KJIacCHUeCKO# rpedeckoir mudo-
JIOTHH 3TO TOT caMblif CKOPIIMOH, KOTOPBIHA yaKa-
Jua BesukaHa OpuoHA M ObLI cpATaH GOrMHEH
T'epoit Ha AEaMeTpPaJIbHO NMPOTUBONIOJIOMKHON Ya-
ctTu HebGecHOlf cheprl. VIMeHHO OH, HeGeCHBIH
CxopnuoHn, ucnyraj 6oJibie BCero HeCYaCTHOTrO
dasrona, ceiHa 6ora I'esnoca, pemuBHIEro IIpo-
KaTUThCS IO HeOy Ha CBOeil OrHEeHHOH KoJiec-
HUIe, He IIOCHYIIAB IIPEJOCTEPEIKEHUH OTIIA.

Jpyrue HapoALl AAaBaJId 3TOMY CO3BE3IHIO
cBon mMeHa. Hanpumep, ansa xuresneit Ilosm-
HEe3MH OHO TIPEACTABJAJNOCh PHIGOJOBHBIM
KPIOYKOM, KOTOpHIM Oor MayH BmITAIMUI H3
rayounbr Tuxoro okeana octpoB Hosas 3enas-
Iusa. Y uHIeHIneB Mals 3TO CO3Be3jUe CBS3HI-
BaJIoch ¢ uMeHeM fliaray, 4ro o3Hauaer «Bua-
ABIKA THMBI».
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IIo MHEHMI0O MHOTMX AaCTPOHOMOB, 3HAaK
CropnuHoHa caMBIii 3J0Bemuii — CHMBOJ
cmeptd. OH Kasajnca 0CO0EHHO CTpaNIHBIM,
KOrza B HeM OKa3nlBajlach IjlaHeTa Oenct-
Bt — Caryps.
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Camas sApKas 3Be3ZJa B 3TOM CO3BE3AUHU —
AmnTapec, 4YTO O3HA4YaeT «COIEpHUK Mapcas
(Apec B mepeBOjie C TIpEYECKOro O3HAYaeT
«Mapc»). OTa spkasa 3Be3Aa IO CBOEd OKpacke
IeHCTBHTEJIBHO MOXKET COIlepHUYaTh ¢ Mapcom.
Ho Mapec, Kak 1 Bce IJIaHEeThI, CBEeTUT CIIOKONHO
¥ POBHO, YTO JKe Kacaercsa AHTapeca, To Gim-
30CTh 9TOM 3Be3Zbl K FOPH3OHTY 3aCTABJIAET ee
CHWJIbHO MeplaTh, 4YTO, BIPOYEM, TOJLKO IIOX-
yepKMBAEeT €e KPAaCHHIM IBET.

CkopnimOH — 3TO CO3Be3Aue, rze HepemKo
BCIIBIXMBAIOT HOBbIe 3BE3ZHl, KPOME TOro, 3TO
co3Be3aue 60OraTo IPKUMM 3BE3THHIMH CKOILIE-
HUSMH.

B KOrO IIEJWUTCHA 3BE3IHBIN
CTPEJIEL]?

[To npeBHerpedyeckoi Mmudosornum Myxppei-
MU U3 KeHTaBpoB XHPOH, CHIH Oora XpoHoca
u OGoruam Pemuzabl, €O37aj M NEPBYIO MOAEJb
HebecHoit coepri. IIpu aTom oxHO MecTo B 30-
Juake oH orBen AnA ceba. Ho ero omepeaun
KoBapHHIi KeHTaBp Kporoc, samaBmmuii obma-
HOM €ero MecTO M cTaBImIMii co3Be3nueM CTpeJib-
na. A camoro Xupona Gor 3eBc mpeBpaTHJ IO-
cje cmeptH B co3pe3gue KeHraBpa. Bor Tak u
OKa3ajioch Ha Hebe IeJILIX ABa KeHTaBpa. 3J00-
Horo Crpensna Oomtcsi pake cam CKOpIMOH,
B KOTOPOrO TOT LEJHUTCSA M3 JIyKa.

99



Naorna MOMKHO BCTPETHTH H300paKeHuUe
Crpensua B BHAEe KEHTaBpa ¢ ABYMA JIMIIAMH:
oAHO oOpalmeHo Hasaj, Apyroe — BIEpeA. OTHM
OH HANOMMHAaeT puMcKoro 6ora fnyca. C ume-
HeM SIHyca cBsizaH NepBHIA MecCAL roga — $H-
Bapb. A Conuue Haxoxutca B Crpesbiie 3MMOM.

- %

3
S NG

100



TakuM 00pa3oM, co3Be3xme Kak Ol CHMBOJIH-
3UpyeT KOHeI] CTApOrO M Hayajo HOBOro roxa,
IpHYeM OXHO €ero JIAI0 CMOTPMT B IPOIIJIOE,
a mpyroe — B Oyaymee.

B nanpasnenuu co3se3nus Crpesibiia Haxo-
aurca neHTp Hame# I'amaxTuxu. Ecau mocmor-
peThb Ha KapTy 3Be3gHOro Heba, To Maeunsri
IIyrs npoxozuT u uepe3 co3Besxaue Crpesblia.

Kaxk n Cxopnuon, Ctpesen; oueHs Gorar Kpa-
cUBBIMM TymMaHHOcTAMH. Iloxkairyit, aT0 co3Bes-
nve Gosbme Jo60Oro Apyroro 3acjyKuBaeT Ha-
3BaHMe «HeOecHad COKpOBHIIHHNIA». MHorue
3Be3fHbIe CKOILIEHWS X TYMaHHOCTH IIOpa3m-
TEJbHO KPACHBHI.

B nacrosimee Bpems B CTpesiblle HAXOQUTCH
TOYKA 3MMHEro COJIHIecToAHusA (22 nexabpa —
camas JJUHHAsg B roAay Houb). IloaToMy aTO
co3Be3aue camMoe HH3KOe B 3oxuake (3uMOH
ConHIle HU3KO HAJ TOPM30OHTOM) K XyXXe BCEro
BHAHO Ha 3HAYUTEJbHOH TEPPHUTOPDHM HaIIeH
CTPaHBI.

KYJAA CKAYET KO3EPOI'?

Kogepor — Mupunueckoe CymecTBO ¢ TEJIOM
KO3J1a ¥ XBOCTOM pPuIOBI. IIo Hambosee pacrmpo-
CTPAHEHHOH JpPEeBHErpeYecKoi JiereHae Ko3JIo-
Horuit Oor Ilan, ceiH I'epmeca, IOKpPOBUTENH
MIacCTyxOB, MCIYraJiCs CTOrJIaBoro BeJukasa Tu-
tbona m B yxkace Gpocuncs B Bogy. C Trex mop
OH CTaJI BOZHHIM OOroM, ¥ y HEro BLIpDOC puIOHii
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xBocT. IIpeBpamenHsiit 6orom 3eBCOM B CO3BE3-
nue Kosepor cran BiagbklkKoi# BOA M NpPEABECT-
HHKOM Oypb. CuuTasoch, YTO OH IIOCHLJIAET Ha
3emai0 obuabHble HOXAM. IIo mpyroit JsereH-
Jie — 9TO Ko3a AMaiiTesi, BCKOpDMHBIIASA CBOUM
MOJIOKOM 3eBca.

WNHupeiinpl Ha3Bagul 3TO co3dBe3gue Makapa,
T.e. YyAO-APAKOH, TOXE HAIOJOBUHY KO03eJI, Ha-
nonoBuHy — poiba. Hexoroprie Hapozamsl H30-
Opaxanmu ero NOJYKPOKOAWJIOM — IIOJYNTH-
nei. CxopHble TIpEACTABJIECHUA OLITOBAJIX H B
KOxxunoit Amepure. Korpa Connne BcTynajso B
co3se3aue Kosepora, MHAeEHIBI NIpa3fHOBAIU
HoBmlit rox, HazmeBas AJNA ILePEeMOHHAJIBHBIX
TAHINEB MAaCKH, KH300pakaBOIVe KO3JUHBIE TIO-
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J0BEl. A BOT KOPEHHBIE aBCTPAJIMAIbI HAa3bIBA-
nu coasBesnue Kosepora cossesgmem Kenrypy,
3a KOTODBIM T'OHAIOTCA HeOeCHhIe OXOTHHMKH,
yTOOGB! YOHTH €r0 M 32)KapUTh Ha 6OJLIIOM KO-
cTpe.

¥V MHOrux ApPEeBHHX HAPOAOB KO3y MOYUTAIH
KaK CBAIIEHHOE JKMBOTHOE, B YeCTh KO3BI CO-
pepmajuch Oorocayxxenns. Jliogu obiavannchb
B CBSIIEHHBIE OAEXAbl U3 KO3BHX IIKYDP M IIPHU-
HOCHJIH fap 6oraMm — JKepTBEHHOro KoO3Ja.

WMeHHO ¢ TAKHMH OOBIYasiIMH K C 3THM CO-
3Be3MEeM CBA3aHO IpPeACTaBJIEHHE O «KO3Je OT-
nymeHuda» — Asasene. Asasenb — (KO3JIOOT-
NyleHne) — HMA OZHOro M3 KO3J000pasHBIX
6oroB, EMOHOB IIYCTHIHH. B Tak Ha3bwiBaeMHIi
JeHb KO3JIOOTHYIeHUA OTOMpAaJIKNCh ABa KO3Ja:
OAMH — MIJIA YKEPTBONPHUHOLMIEHUS, APYTOH IS
OTNYIMEHHUA B NyCThIHIO. I3 IByX KO3JIOB CBA-
IIeHHUKM BHIOMpasiu, Koroporo Bory, a kKoto-
poro Aszazesio. CHayajla IPHHOCHJIACH JKEPTBa
bory, a 3aTeM K IePBOCBAIIEHHUKY MOABOLUJIKA
ApYyroro Kosja, Ha KOTOPOro OH BO3JIarajl pyku
M TeM caMbIM Kak OBl mepefiaBajl eMy BCe I'DEXH
Hapoaa. A 1ocJjie 3TOro Ko3jia OTIYCKaJHM B IIy-
c¢ThIHI0. IIycThIHA OBLIA CHMBOJIOM IIOA3€MHOrO
IIapCTBa ¥ €CTECTBEHHHIM MECTOM JIJIsi I'DEXOB.
CosBeanne Kosepora pacmnosaraercsi B HHXKHEH
YaCTH SKJHMNOTHKH. BOZMOMKHO, 3TO M BBI3BAJIO
npencTaBjJeHUe O IPEHUCHOxHEH.

B coaBesguu Kosepora oxkoso 2 TeIC. JIeT
Ha3aJ HAXOAMJACh TOYKA 3HMHEr0 COJHIECTO-
aAEuna. [Ipesunit ¢uiocodp Maxkpobuii mosarau,
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uto CosHLE, NpPOHASA CaMyI0 HHMIKHIOI0 TOYKY,
HaYMHaeT KapaOKaThCsi BBEPX, CJIOBHO TODHEIX
KO3eJI, CTPEMANIAACA K BepIIHHE.

KYJIA JBET BOAY BOJOJIEN?

JTO0 co3Be3aue HA3LIBAJIOCH Y r'pexkoB I'ma-
poxoc, y puMasasH — AKyapuyc, y apaGoB —
Caku6-anb-Ma. Bee 3TO 03HAUaI0O OXHO M TOXKeE:
YyeJIOBeK, Jbomuit Bony. C cozse3guem Bomonesn
cBA3aH rpeveckuit mud o JleBKasmone u ero
keHe Iluppe — eAMHCTBEHHBIX JIOAAX, CIAC-
IIUXCHA OT BCEMHPHOrO ITOTOIA.

HasBauue co3Be3gua NeHCTBUTEJILHO IIPHBO-
JUT HA «POAUHY BCEMHPHOroO IOTOma» — B JIO-
auny pek Turp m EBbpar. B HeKOTODBIX NMHUCH-
MeHax JApPEeBHEro Hapoga — IIyMepoB — 3TH
JIBe peKH m300parkaloTCs BLITEKAIOIIUMHU M3 CO-
cyna Boponea. OnuHHanIATHI MecAL LIyMepOB
Ha3BIBAJICA «MeCSHN, BOAHOI'O NPOKJATHUA». Ilo
TIpeICTaBJIECHUAM IIYMEpPOB, co3Be3xaue Boxosesa
HaXOAMJIOCH B IIeHTpe «HeGecHOro Mops», a Io-
3TOMY IIpeABEmAJI0 AOXKAJNBOE BpeMs Toja.
OHO OTOXAECTBAANIOCH C GOrom, mpexyrnpenuB-
UM JIIOAEH O morome. OTa JiereHAa APEBHUX
IIYMEPOB aHaJIOTMYHa O6HMOJIeHCKOMY CKa3aHHUIO
o Hoe ¥ ero ceMbe — eNMHCTBEHHHIX JIOAAX,
CHAaCIIUXCHA OT IOTOIIa B KOBUeEre.

B Erunre cosse3nue Bomones Habsonajioch
Ha Hebe B JHM HamOOJIBIIErO YPOBHS BOABLI B
peke Hwun. Cumranocs, uto 6or Boami KHemy
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onpokuasiBaer B Hun orpommmiii xoBm. Tax
sKe CUMTANIOCh, UTO M3 COCYAOB 6ora BHITEKAIOT
pexu Beawii u I'ony6oit Hun — npuroku Hu-
na.

BoamoxkHO, 4TO ¢ co3Be3nueM Bopones cBs-
3aHa JiereHAa o6 oxHOM M3 moxaBuros I'epax-
Jla — OYHMCTKA ABrmeBBIX KOHIOIIEH (IS 4ero
repoi0 NMOHaXOOMJIOCH 3aNPYAUTHL TPHU PEKH).
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PBIBbI 3AMBIKAIOT KOJIBIIO
30/IUAKAJIbHBIX CO3BE3IHH

Camo pacnoJio)keHue 3Be3qy Ha HeOe BHyIIaeT
MEBICJIb O ABYX phI0ax, CBA3aHHBIX MeAYy co0oii
JieHTOil MM BepeBKO#. IIpomcxoxaeHne Ha3Ba-
HUA co3Be3ausa PrpiObl OueHb JpeBHee U, IO-
BUAUMOMY, CBfA3aHO ¢ (UHHMKHICKONX Mudoso-
rueii. B aTo co3sesnue CosHIe BCTYyNAJIO B IOPY
GoraToif peiOHO¥M JsioBAM. BormHs momopoausa
n3obpaxkasach B BUAE IKEHIIUHHI C PHIOLHM
XBOCTOM, KOTODHIM, KaK IJIACHT JIereHjaa, Iof-
BUJICA Y Hee, KOrjja OHa BMeCTe€ CO CBOHMM Chi-
HOM, MCIYTaBIINCh YyAOBHIIa, 6pocuyack B BO-
Ry.

ITonoOHas JiereHza CymecTBOBaja U y JApeB-
HHUX rpeKoB. TOJBKO OHM CUMTAJIM, YTO B PHIO
npespaTuauch Adponura m ee CHIH JOPOT: OHU
mau no Oepery peku, HO HamyraHHBIE 3JILIM
Tudonom, 6pocHIUCh B BOAY M CIIACJUCh, IIpe-
BpaTMBIIVCH, B phi6. AdpoauTa mpeBpaTHIACh
B I0)KHYI0 Prify, a 9poT — B CeBepHYIO.

B HacTosimee BpeM#A B CO3BE3OUU HAXOAMUTCS
TOYKA BECeHHEro PaBHOXEHCTBHHA, uepe3 KOTO-
pyio CosHlle B CBOEM ABHMIKEHHM IEPEXOAUT M3
I0¥KHOrO noaymapus B cesepHoe. CoaBesgue no-
CTHUTaeT BepXHEi TOYKU KYJbMHHAIMHA B IIOJI-
HOYb B OKTs0pe. OHO COCTOUT M3 JOBOJILHO CJIa-
ObIx 3Be3l, ApyalIas M3 KOTOPHIX HOCHUT Ha-
3Banme Aup Puma — <BepeBKa»: OHA Haxo-
AUTCA B TCM MeCTe, I'Zleé CBA3AHBI Y3JIOM JIEHTHI,
HAyII¥e OT CeBepHO! M I0)KHOUK PrIO.

106



>4

K




9TO TAKOE IIJIEAJABI?

HasBanue ckomneHus «ILieAanbl» IIpou3om-
JIO OT I'PEYECKOro CJIOBa <ILjIeifac», YTO O3HA-
4YaeT MHOXeCTBO. B oTmesbHEIX paioHax Poc-
cuu Ilneaamt HaswiBaioT Cro)KapaMu.

Y mudpuuecxkoro napsa Arinaca OwlIO ceMb
nmouepeit: Asbnuona, Talirera, Mepomna, Ilese-
Ha, JJexkTpa, Acrepona u Maiis. IIpu noBoIBHO
HeSAICHBIX O00CTOATENLCTBAX 3TH CECTPHI OBLIM
obpameHsl 6oramM# B 3Be3bl — MaJIeHbKHe,
caabo cBeTAmuecs 3Be3ZOYKH, YKpamIaBIIHe
co3sesgue Tesbua.

Jouepu Arjnaca cTanu KeHamMH Ooros
Onumna, Bce, Kpome ogHO# — Meponsul. Ona
cBfA3ajia CBOIO cyAn0y ¢ 3eMHBIM napem Cu-
3udom, U nmoromy, cTaB 3Be3x0ii, CBETHT CJa-
Gee, ueM ceCTpHI.

OrpomMHyI0 poOJIb OTBOZMJM 3TOH rpymnmne
3Be3/] ApeBHHE Hapoasl. Eme a0 Toro Kak Onlia
YCTaHOBJIEHA AJINHA COJIHEYHOrO roza, JIIOAU Je-
JNJH Bechb IOX Ha JBe 4YaCTH TaKMM 00pas3oMm,
YTO OH HAYMHAJICA C yTpeHHero Bocxoza Ilmesn
BECHOI, Iepes BOCXOZOM COJIHIIA, a 3UMa CYH-
Tajach ¢ Toro BpeMeHu, xKorga ILieaasr Bocxo-
AWK TI0 BeyepaM OCEHBIO.

s coBpeMeHHO# Hayku acTpodpusuku Ilre-
AObl SABJAIOTCA IIOCTOSHHBIM OOBEKTOM HCCJIe-
IOBaHUA.

B cosBesnuu TeJsbiia ecTh emie OZHO pacce-
SIHHOe 3Be3qHOe CKOIJIeHrWe, BUAMMOE HEBOODY-
KEHHBIM rjasoMm — 310 I'magsl. Ilo rpeueckoi

108



mudosoruu 'mansl — cBoAHBIE cecTpnl ILiesx.
HAx MM B IIepeBOfe C TI'pPeyecKoro O3HauvaeT
«JOXJJIUBBIe» — C noaBjaeHuem I'maxy Ha HOU-
HOM HeOe B I'penum HauMHANCA JOMKAJIUBBIMA
ce30H. I'manbl HaXOmATCA PAAOM CO 3Be3NOM
Asnnebapan. 9to camoe O6JM3KOe K HaM pac-
cesTHHOe 3Be3JHOe CKOILJIeHHeE.

ACTPOHOMHA BE3 TEJIECKOIIOB

Pas3obpaThCsi B CJI0KHOM JIBHIKEHUH IJIAHET,
OIpEeEeNIATh N3MEHEHHUA IIOJIOIKEHUSA 3Be3] Ha
HebGe, COCTAaBUTb NeEpBBIe 3Be3JHEIE KAaTAJIOTHA
Hesb3A ObLIO 6e3 MHCTPYMeHTOB. [peBHmMe ac-
TPOHOMBEI IPUMEHAJIN FTHOMOH JIJIA ONpeAeIeHHUs
BeicoThl CoJIHIIa Haj ropu3oHTOM. TeHB OT coJI-
HEYHOTr0 TI'HOMOHA
yYyKOpaunBaeTcH,
korgpa CoJsiHne mnop-

HUMaeTcd, U YAJIH-

HsaeTrcda, Koraa Cou-

HIle OIyCKaeTcs. %% N
IIpu sToM eme u
nosopauuBaerca. C
IIOMOMIBIO 3TOro
npocredmero Nnpu-
6opa MOKHO ObLIO
OoTMeYaTh JHH COJI-

M - N S
HIIECTOSHUI, a 3HA- £ BVANRE
4YuT, (PUKCHPOBATH
IPOAOIIKUTEILHOC T'romon
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Th rofa. YeM rHOMOH BbiIIe, TE€M IJIMHHEE OT-
6packiBaeMasg UM TeHb, TeM TOYHEE U3MEpPEHUH.
ACTpOHOMHYECKHI MOCOX HMCIIOJIB30BAJIN AJIA
OIpenieJIeHHs IMOJIOXKEeHUSI CBeTHJI HaJ IOPM30H-
ToM. OH npexcraBaan coboil ABe CKpemeHHBIE
JUHEeMKH ¢ YKDEIJICHHBIMM HA KOHIAX OJXHOM
M3 HUX CTEePKHAMM — BH3HUpPaMH. JTa JUHeHKa
nepeMelnajach BAOJb JAEJEHHMA OTHOCHTEJIHLHO
ryasza HabuonaTens, ¥ IO ee MOJOXKEHHUI0O MOXK-
HO OBLJIO CYAUTH O BHICOTE CBETHUJIA M YTJIe MEX-
Ay HanpaBJIEHUAMH Ha JBe 3BE37HI.
HaubGospmyio TOYHOCTL M3MEPEHHH JaBa
KBaJpaHT — YETBEPTh IPaJyMPOBAHHOI'0O Kpyra
C IOABMIMKHOM JuHe#Kol. Eciix BMecTO ueTBep-
TH KCIIOJB30BAJIM IIECTYI0 YacTh Kpyra, TO MH-

Acmponomuueckuil nocox
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Keadpanm Acmpoasbus

CTPYMEHT HAa3BLIBAJICSI CEKCTAHT, a €CJH BOCh-
MYI0 — OKTAHT. UeM KpymnHee OblLI HHCTPY-
MEHT, 4YeM TOYHee Onlja ero rpagyMpoBKa H
YCTaHOBKA B BEePTHKAaJILHOM IIJIOCKOCTH, TeM 6o-
Jlee TOYHBIE M3MEpPEHUS MOXKHO OBIJIO C HHM
BBHIIIOJIHATD.

AcTponssiOusa OTHOCHUTCA K TOMY K€ THIIY
UHCTPYMeHTOB. Mozenrio HebGecHOH cdhepsl ¢ ee
Ba)XKHEeMIIMMH TOYKAMH M KpyramMu, MepuiHa-
HOM, T'OPM30HTOM, IIOJIOCAMH M OCBI0O Mupa,
SKJIMIITUKON CJHYXKHJa apMUJLIApHas cdepa,
UM IIONpoCcTy apMuiia. Ee Kak HarjsgHoe I10-
cobue MCHIOJIB3YIOT JO CHX IIOPp Ha Yy4eOHBIX
3aHATHAX MO aCTPOHOMUH,

JdpeBHHe aCTPOHOMEI yMeJNX H3MEpPATh He
TOJIBKO KOODAMHATHI CBETHJI, HO M BpEeMA HX
HaxXOoXJeHUs B TOM MJIM MHOM TOYKe HeOeCHOH
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chepnl. CaMbie ApeBHHE Yachl — COJIHEUHKIE.
OHM cocTOAT M3 CTep)KH#A, HANPaBJIEHHOTO K
IlonsipHoit 3Be3nme, u nucepbirara, pasgeseH-
HOro Ha 4Yacsl ¥ MHHYTHI. T€Hb OT CTEpPXKHSA
BBINIOJIHAJNA PONb cTpeNKH. C MOMOImBI0O TaKUX
YacoB MOYHO ObLIO OnpefensiTb BpeMs C TOY-
HOCTBIO O MHMHYTHI, HO, K COXAJIEHHIO, B I1ac-
MYPHYIO Iorony OHM <«He pabGoranu». Iloaromy
yIoTpe6asIi NecOYHble M BOASIHBIE YaChl, I'je
BpeMfi M3MepPSAJIOCh PABHOMEPHBIM JABHIKEHUEM
IecKa HMJHX BOJAEI.

netNeY el
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KAK BBIJIA YCTPOEHA JIPEBHAA
OBCEPBATOPHA?

IlepBasi NMOCTOSTHHO JAedcTByMOIas obGcepsa-
ropua BO3HMKJA B Kurae (XII Bex zo H.3.).
9ro 6n1a 6amHA ¢ IUTOI[AAKON HaBepXy, Npesa-
Ha3HAYEeHHOM! JJIsA pPa3MeleHus IIepPeHOCHEIX yr-
JIOMEPDHBIX HMHCTPYMeHTOB. AcTpoHOMEI JIpeB-
Hero Kurtas BBesm B ynorpebiieHHe COJHEUHBIE
¥ JIYHHBIE KaJIeHJapH, COCTABJSJIM 3Be3QHEIE
KaTaJIOTHM, HM3rOTOBMJIM 3Be3AHBIH riobyc, ak-
KYpaTHO pPerucTPHPOBAJIM IIOSBJIEHHE KOMeET,
BCIIBIIIKK ADKUX 3Be3x. OTH HAOIIOneHHs, CBe-
JEeHUs O KOTOPHIX IPHUIIX M3 TrIyOMH BEKOB,
LIEHHBl ¥ I COBPEMEHHOM acTpoHOMHHU. J[peB-
HUe KMTAalCKHe aCTPOHOMEI OTKPBLIM IIATHA HA
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Connne, 06 3sToM
creJiaHa 3aluch B
OHOM H3 KHTaii-
CKMX JIeTONHCEH.
Ha6mozats Conn-
e HEeBOOPYIKEH-
HBIM TIJIa30M BO3-
MOKHO IIPDH BOCXO-
Ie-M 3axoze, a Tak-
JKe B Té MOMEHTHI,
korpga ConHue 3a-
KPBITO JIETKOH Iie-
JIeHO# 00J/1aKOB.
I'pamgmosHoOeE
COODYIKEeHHe IIpex-
Vayz6ex craBiaaya coboi
obcepBaTopus, 1no-
CTPOEHHAsA CYJTAaHOM ¥YJyréexom, IIOTOMKOM
xana Tumypa, 3HAMEHHUTOrO BJIACTHTENSA MYy-
cynbpMmaHckoro Bocroka. B XV Bexke Ha oKkpaunHe
apesHero CamapkaHAa Ha HEBBICOKOM XOJIMe
MIOCTPOMJIN IMUJIUHAPHUYECKOE TPEXITayKHoe 37a-
HHEe C MHOYXeCTBOM OKOH H IoOMemjeHui. B meH-
Tpe 3xaHuUsA OBLI IIMPOKWI IIpOEM, pacIIOJO-
JEeHHBIA II0 MEpHAMAHY, B KOTOPOM YCTPOMJIHA
TJIaBHBI# YTJIOMEPHBIN MHCTPYMEHT obcepBaTo-
pPHM — HCHOJMHCKUH cekcraHT. Paszmephl ero
orpoMHH — Oosibme 40 M pamuyc ero AYyru.
Busupel MHCTPYMEHTa NepeaBHraJuCh IIO CIe-
nUanbHBIM OpOH30BHIM peJbCaM, M C HX IIO-
MOIIbLI0 (PMKCHUDPOBAJIOCH HAINpPaBJIeHHE Ha He-
GecHOe CBETHJIO.
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Hapsaay ¢ OCHOBHBIM H3MEPHTENbHBIM MHC-
TPYMEHTOM YJyr6ex M ero NOMOIIHUKY HUCIIOJIb-
30BaJIM IIDM aCTPOHOMHYECKHMX HAGHIONeHMAX U
IepeHOCHbIe YIJIOMEepHble IPHOOpPHI.

B ob6cepBaTopum YayrGexka BuepBnle Gnija
U3MepeHa Ba)XHeldmiash aCTPOHOMHUYECKAs Be-
JUYUHA — HAKJOH 3KJUITHKH K 3KBaTOpY,
COCTaBJEHBl ACTPOHOMHUYECKHe TabJuOBl ANA
3Be3] ¥ IJIaHeT, OIpeAeJieHkl reorpapuuecKue
KOODAMHATHI pasJuyHbBIX MecT B Cpexnneit
Asuu. YiayrOGekoM HammcaHa TeOpHS 3aTMe-
Huii. IIpo Hero Asummep HaBou rosopuj, 4To
OH «IIDOTAHYJI PYKY K HaykaM H pobuicsa
mHoro. Ilepexn ero rimaszamm He6o craJyio Gam3-
KHM H ONYCTHUJIOCH BHHU3».

IIOYEMY TI'OBOPHJIH «KOIIEPHUK —
BOI'Y COIIEPHHK»?

Honroe BpeMsi, IIOYTH IIOJITOpA THICAYEJIE-
THSA, B yMaXxX JIIOZedl TrOCIIOACTBOBAJIO Y4YeHHE
IITonemesi, yrBepxkaasmee, 4To 3eMJIs HEMOA-
BMIKHO IIOKOMTCA B ILieHTpe Bcesennoit. I'eo-
neHTpuyeckas cucrema Iltonemess Gnlia ompo-
BeprHyra BEJHMKHM MNOJbCKHM ydeHHIM Huxo-
naem Konepankom (1473—1543). Ilocioe Tpuxn-
UaTH JIeT YIIOPHOro TPyAa, AOJTUX HaGIoneHui
Heba, CJIOKHBIX MaTeMaTHYECKHUX pPacuyeTOB OH
AOKa3aj, 4TO 3eMiAs — TOJBKO OXHA M3 ILIa-
HEeT, YTO Bce IJJaHeTH Oo0pamalTcsa BOKPYT
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Coamna. OH mokasau,
YTO MMEHHO ABMYKEHH-
em 3emyu BOKpyr Cou-
HIla U ee CYTOYHHIM
BpanmjeHUEM BOKpYr
CBOe# ocH O0'BLACHAETCA
BUAMMOE JABHIKEHHE
Connua, crpanHasa 3a-
TIIYTAaHHOCTL B JBHIKe-
HUY IIJIAaHET ¥ BUAMMOE
BpamieHne HeOGecHOro
cBosa. KomepHuK re-
HHAJBHO IIPOCTO O0B-
SICHMJI, YTO MBI BOCI-
PHHNMaeM MABHIXEHHE
AajeKux HeOeCHBIX TeJs
H. Konepnux TaK JKe, KaK W Iepe-
MelleHHe DpPAa3JUYHBIX
npeaMEeTOB Ha 3emJie, KOrja caM#U HaxOqUMCH
B JBMMKeHMH. HaM KaKyTcA YXONAIIMMH Ha3an
O6epera, Koraa MeI ILILIBEM Ha JIOAKe; HaM Ka-
JKeTCH, YTO MBI IIJILIBEM HaJ BOAOM, KOTr[a CMOT-
pHM C MOCTa BHHM3 Ha TeuyeHHe. TOYHO TakK xKe,
Korjaa 3eMJiA B CBOEM ABHXKEHHUHM OOroHser Apy-
TYIO ILIaHETy, HaM KaKeTcHd, YTO ILJIaHeTa JBH-
JKeTcs Hal3aj, OnuchiBasg NMeTiio Ha Hebe. B neii-
CTBUTEJBHOCTH, ILJIAHETHI ABHIKYTCA IO OpOH-
TAaM IIpaBUJIBLHOK ¢(opMEBI, He Aejilag HHUKaAKHUX
neTeab.
B nrTosnemeeBoil cucTeMe MHpPa, KOTOPYIO
MoAJiep>XMBaJjla LEpPKOBb, KoOIepHHK Hamesa
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MHOKECTBO IIPDOTHBOpeYHil, OmMHO0OK M HEeACHO-
creit. ATorom MHOroseTHed TskeNo# paboTh
ctay mecTh KHUr «06 oOpameHunsax HeGeCHBIX
chep». 3nate 3TOT TPYA C IIPHUJIOKEHHMEM re-
JIHOLIeHTPHYECKO# cucTeMbl MHpa nomoran Ko-
[IePHHKY €ro Apy3ba H yueHuMkH. CoxpaHuUIOCH
U3BECTHEe, UTO NEepPBHIH JK3EMILIADP aBTODP YBH-
JeJ TOJIBKO Ha CMEpPTHOM Ofpe.

CsouM yuennem KonmepHHMK OCMEJIHJICH ITOM-
TH HallepeKOP YCTAHOBMBIIEMYCS YYEHMIO Iiep-
KBH, IIepPeCTPOMTH ILJIaH Mupa — Bor momecTun
3eMJiI0 B LIEHTP MHUpPO3NAaHHA, 3acTtaBuy obpa-
maThca BOKpyr Hee CoJyHLE, IJIaHETHl, 3Be3-

wKHBE 35
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Ibl... A MOJBCKHM aCTPOHOM JIMIIHJ 3eMJIIO ee
IIEHTPAJIBHOTO TI0JIOYKEHUA M OTIIPABUJ MYATHCH
BoKpyr CosHIA HAPAAY ¢ APYTHMMH ILJIAaHETAMH.
Jns cBoero BpemeHu Teopuss KomepHuka oxa-
3aJ1aCh CJHMIIKOM PEBOJIIOIIMOHHOM, OHA HaHO-
CHJIa CTPAIIHBIA yaap no peaurnu. Jloaroe Bpe-
MsA, BILIOoTh Jo 1836 roma karosmuyeckass uep-
KOBb 3alpeniaja uteHume TpynoB KomepHuka.

THXO0 BPATE — JKHTEJIb 3AMKA
YPAHHBOPTA

HNmsa 6orueEyM acTpOHOMUHM Y paHHH OGBLIO BbI-
6paHO AN Ha3BaHUA 00CEpPBATOPHH JATCKOroO
yueHoro Tuxo Bpare, xuBmero B XVI Beke.
OTOT YUYeHBI#-aCTPOHOM OBLJI NMEePBBHIM, KTO CTAJI
YYHUTHIBATh peppakIu0 — KaKylieecs cMelle-
HHAe HeOeCHBIX CBETHJI C MX HMCTHHHOrO MOJIO-
JeHusa Ha HebecHOM cdepe, Giarogapsa npesioMm-
JIGHMIO CBETOBBIX JIyueili B 3eMHO# aTmocdepe.
Ha wuaBecTHO#t rpaBiope XVI Beka Bpare u30-
Opa)xeH Ha MECTHMETPOBOM CTEHHOM KBajJpaH-
Te. OQMH M3 NOMOIMHUKOB (PUKCHDYET II0JIOMKe-
HHMe BH3Wpa HA Ayre KBajipaHTa, APYyroi 3amu-
ChIBaeT NaHHEIe HAOJMIONEHM#, TPeTUH CJIEeRUT
3a NOKa3aHMAMU 4yacoB. B 3amke ¥YpaumbGopra
pa3Memajgnch He OfHA, a YeThIpe o6cepBaTOpUH,
nabopaTtopum, Ttunorpadusa, MacTepckKue, Ihe
O PYKOBOACTBOM YYE€HOrO M3rOTOBJISAJUCH YTI-
JIOMEepHBIe MHCTPYMeHTH. X TmareJbHOE HU3-
rorosJjieHMe (OHM IIOYTH Bce OBLIM MeTajjInye-
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CKMMH) ITIO3BOJISLIO
Tuxo DBpare pno-
CTHYb MaKCHMAaJlb-
HOM TOYHOCTH B
onpeneJeHAH KO-
opxauHaT 3Be3x. Pe-
3yJbTaThl €ro Ha-
OnoneHuit  ObLIM
HaWJIYYIIHMHU B J0-
TeJeCKONMNUYEeCKOH
acrpoHomumu. Onm-
pasch Ha MAaHHBIE
3TOr0 HCKYCHeI-
mero HabGusiomare-
asa, Horamm Ken-
Jep, TIOMOIIHUK M
yueHHK Bpare, or-
KpLLJI CBOM 3HaMe-
HUTHIE 3aKOHBI
Tuxo Bpaze NBUKEHUSA TIJIAHET.
Bcero jums He-
CKOJIBKO JIET He A0KHUJI Bpare o Toro MOMeHTa,
Korpa O usdobpereH Teseckomn. Jlo XVII Beka
aCTPOHOMBEI 3aHMMAJIKUCh HAYKO¥ 00 YIJIOBHIX
U3MepeHUAX Ha HebecHO# cepe — acrpomert-
pueii. C u3obpeTeHHEM TeJIECKONA 3apOAMJIACH
acrpom3MKka — OCHOBA COBPEMEHHOH acTpo-
HOMMH, TaK KaK TeJIECKOI OTKPHLI IIepex ue-
JIOBEKOM Or'pOMHBIE€ BO3MOXXHOCTH ITO3HAHUA,
u3yyeHUss HeGeCHBIX TeJ.

119



T

TN
i IHV‘.[‘ I

i




BECCMEPTHOE HMA JKOPOAHO
BPYHO

A ymupaio — u6o max xouy.
Paseseii, nanay, paseeil moii npax npespenubwlii!
ITpueem Bcenennoti, Connyy! Ianauvy!
OHR Mbicab molo passeem no Bcenennoir!
H. Bynun

onoxa BospoxzaeHns oTMeueHa He TOJBLKO
pacIiBETOM HAyK M HCKYCCTBA, HO M IIOSBJIe-
HHEM MOTYYHMX TBOPYECKHX JHYHOCTeM. Opuu
U3 HAX — Yy4YeHBI# M ¢mrocod, MacTep JOTH-
YeCKHMX JI0Ka3aTeJbCTB, NOOEKAABIIMHA B CIIO-
pax npodeccopoB Aurgmm, I'epmanum, PpaH-
nuu, HUrammu — JIxopmaso Bpymo. OH Onln
IIepBBIM YeJIOBEKOM, KOTODHI pacrmo3Hana Hce-
THHHYIO IpUpoAy Bceit Becenemmoit. Ero pabora
Bceraa Oyzer uMeTh MHTEpec 1A joneit. Kakne
y0OexxneHusA, UAeN YBJIEKJIH ero HacTOJBLKO, YTO
OTKAa3aThCA OT HUX OLLIO HEBO3MOMXKHO? Y Hero
OB BEIOOD: OTKA3aThCA OT COOCTBEHHBIX yOeiK-
MeHWil WM HATH Ha cMepTb. OH BHIOpan My-
YeHHUYEeCKYI0 CMEpTh Ha KOCTpe.

B cpexHeBeKOBbE CUHMTAJIOCh, UTO B IIEHTpE
MHUPO3AAHUSA HAXOAUTCS YEJIOBEK, Tle eMy Ipe-
JocTaBJIeHa 3eMJI CO BCeMHU ee OOMTATeJIAMH.
Co6GrITHA, O KOTOPHIX paccKka3aHo B Bubiuu,
npuobpeTann BCEMHPHOE, KOCMHYECKOe 3Haue-
HUe.

Muposnaume J[)xopnasno BpyHOo He wuMmeso
(uKCcHpOBaHHOrO IeHTpa. YeJIOBEK JKMBET HA OA-
HOM M3 MHOXKeCTBa OOMTaeMBIX IJIaHET, 3aTEePAH-
HbIX B OecrnpesenbHBIX Aanax kocmoca. U Coa-

121



HOe — Hame Cou-
HIOe —  JOJDKHO
OLITH OpHOM M3
3Be3n, a ecau Coul-
HIé — 3Be37a, TO
H BCe 3Be3gnl —
COJIHIIA.

Borocnosm
IIPOTECTOBAJIH IIPO-
THB TAKOr0 <«yHH-
JKEHHUA» YeJIOBEKa,
CYuTaNMH, 4TO Bpy-
HO IIOAPHIBaeT OcC-
HOBHl XPDHCTHAH-
CKO# BepHl, 4YTO
3HAHUSA He HYX-
Hbl, BpeAHHI, €CJH IIPOTHBOPEYAT YYEHHUIO Lep-
KBH.

HxopanaHo BpyHo B cBomx Guiaocopckux
TpaKTaTaX OTKPHLIBAJ JIIOAAM Beauuue BceseH-
HOH, HOBBhle MHUDHI. Be3 caOKHBIX npubopos,
06e3 CJIOXKHHIX PaCYeTOB, pacCykiaas M aHAIH-
3Upys, HANPaBJIASA CBOM MBICJH OT o0mero K
YaCTHOMY, BpYHO IIDHXOAUJ K 3aMedaTeJbHBIM
HAyYHBIM NPO3PEeHUSAM, IpeABHAEHHAM. MHO-
rve ero MBICJH CO3BYYHHI COBPEeMEHHEIM (pH3H-
YeCKHM TeOpHAM. DPYHO OmHCHIBaJ THIIOTE3Y
CTPOEHHUSA BellecTBa M3 aTOMOB, IIPeABUAEJ OT-
KPBITHE BaKyyMa, YTBEPIKAAJ eTUHCTBO YKHBBIX
OpPraHu3MOB, IIPH3HABAJI MaTepHI0 BeYHOM, HA-
XOAfAmeicas B IIOCTOSHHOM HENPEpHIBHOM H3-
MEHEHHUH.

Haxe. Bpyho
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Bpyso 6vu1 ybexaeH, 4TO MHUD, B KOTOPOM
JKMBET UYeJIOBEeK — II03HaBaeM, 4YTO 4YeJOBeK,
obperas MBICJL H CJIOBO, CIIOCOOEH CBOHMM pa-
3yMOM IIOCTHYb IIDUPOAY.

3a cBoM B3raAAnl BpyHO mnpecaenoBajicsa
LIEPKOBHUKAMH, AOJITHe T'OALI BBIHYXKIEH ObLJI
KUTh Ha uyxkOune. 1 xoraa oH, HaKOHEll, PH-
CKHYJI BepHYTbCH B poxHyo Mranmio, Ha Hero
IOCTYNHJ AOHOC B <¢CBATYI0 HHKBH3HIIHIO®.
IlepkoBb O0'bABHJIA €TO EPETHKOM, NMOTpeGoBana
OTpPeYeHHA OT cBoMX ybexxneHuit. BpyHo ocrai-
cfl BepeH caMoMy cebe 1eHOI0 cOOCTBeHHOM »Ku3-
HH. Bei6paB cMepTh Ha KOCTpe, TeM CaMbIM OH
obpen GeccmepTHe.

HNeaynTH coxrim ero »xuBhIM Ha ILmomann
IIBseroB B Pume, B 1600 roxy, Ha TOM caMoMm
MecTe, I'Zie TPH Beka cuyers, B 1900 roay, emy
A ero GeccMepTHOMY HAYYHOMY IOABHTY OBl
BO3ABHTHYT NaMATHHK.

TAJIMJIE TIEPBBIM HAIIPABHJI
TEJIECKOII HA HEBO H YBHJ/IEJL...

Benankuit umranesHen TIanuaeo TI'anumein
(1564—1642), mHOro cpejaBmud ad pa3BU-
THS MATEMATHKH, MEXaHHMKH, GUIUKH, JOCTHUT
[I0pa3UTeJbHEIX YCIIEXOB B U3y4eHUHN HeOeCHBIX
Tesx. OH mpocaaBMJIC He TOJNBKO PAAOM AacT-
POHOMHYECKHUX OTKPBLITHH, HO B O'POMHOM CMe-
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JIOCTBIO, C KOTOPOit
OH BCTAJI HA 3aI[UTy
yueHusa KonepHuka,
3alpemeHHoro Bce-
CHJIBHOM II€PKOBBIO.

B 1609 roay I'a-
Jujxe# y3Haj, 4TO B
l'onnasauu nosBui-
ca npubop-zaibHO-
BHzeL (TaKk IepeBo-
AUTCA C I'PeYecKoro
CJIOBO «TEJIECKOI»).
OcuHoBa 3TOro mnpu-
6opa — KomOmuHa-
IUA OINTHYECKHX
crexkos. O cobpan
HECKOJIbKO TeJIeCKO-
OB, KaMXJABIK IIO-
caenyiomuil nasayn Bce OoJblliee yBeJHYEHHE,
M eCJIM IepBHIA yBeJIUMYWBAJ Bcero B 3,5 pasa,
TO HAWJYUYIIWN M3 rajnjIeeBCKUX TeJIECKOIIOB
naBaJy yBesquueHue B 33 pasa. C mOMOIIBIO 3THX
camozenbHEIX npubopoB Tanumieit camenan Be-
JIUKHE OTKPBITHUS.

JIyna npencraBasierT coboi He aHUpHOe cBe-
THJIO M3 JIETKMX ras3oB, a ILIAHETY, NOACOHYIO
3emie, ¢ OOIIMPHBIMM PaBHMHAMHU, M'OPaAMH, BBI-:
COTy KOTOpHIX I'ajuieit ompemenuy 1o AJUHE
OTOPOIIEHHON MMU TEHH.

Hab6mionas ConeHune (K o0bexkTHBY Ianmneit
NPUCTABUJI 3aKOMUYEHHOE CTEeKJI0), YUEeHBIH 00-
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HAPYKHJ NATHA,
KOTOpHIe Imepeme-
mamoTca. Iloa-
TBEepAMJIACH HAO-
ragka k. Bpy-
"Ho: Conmne Bpa-
maeTcA BOKDPYT
CBOEH OCH, KaK M
Hama 3eMJid.

B Teneckon
IOnurep BuIeH
He OfHWH, a C uYe-
THIPBMSA CITYTHH-
KaMH, KOTOpPhIE
BpaIalOTCA BOK-
pPyr Hero, Kak
oyaro ato Cou-
HeYHadA CHCTeMa
B MHHMATIOpE.

Maeunsii
nyTh — 3TO TYMaHHAas II0JIOCA, IIepeceKaroImas
He0O, B TEJIECKON BHAHA pacchINaiomeica Ha
OecuncJIeHHOE MHOYKECTBO 3Be3[.

OtkpeiTua Tanuies IpPOM3BEJH IIEPEBOPOT
B MupoBo33peHum Jiogeii. Cucrema Konmepuuka
Y reHuasJbHBIe npeasunenus »xoppano BpyHo
TNIOJIYYMJIHA TIOATBepxKAeHne. [anuneit, ameAmmuit
Bpar peJHruu, HOpoAokaer mejo KomepHuka
1 BpyHO — pacnpocTpaHseT ydYeHHe O TI'eJIHO-
LeHTpUUYecKoii cucreme mupa. EMy yzanoch us-
laTh KHUTY, 32 KOTOPYIO BIIOCJIEACTBHM IIpe-
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CTapeJIoro y4eHOro ¥XeCTOKO IpeciiefoBajia MH-
kBu3nnuda. Iloxg yrposoii NBITKH HMJIM CMEPTH-
ero 3aCTaBWJIM OTPeYbCS OT CBOMX OTKPBITHM.
Emy sanpernnn uto-1u60 nucars. BexHulit cTa-
PHMK yMep B HHIIeTe, IIPe3PEeHHH M OXHWHOYe-
crBe. Ho OH moHumasi, 4To, HECMOTPA Ha BCe
rOHeHHUsdA, NCTHHA BOCTOpPXKecTByeT. Jlerenaa 00
3TOM BEJIMKOM YYEHOM IJIACHUT, UTO IIOCHAEAHUMU
ero cjioBaMu ObLIM: ¢A Bce-TaKM OHA BepTH-
Tcal»
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JIOMOHOCOB — ACTPOHOM

Muxaun BacmaseBnu JIOMOHOCOB — BeJIH-
KMH PYCCKHH yuUeHBIH-dHKOUKJonexauct. Kpyr
ero MHTEpPEeCOB M MCCJEOBAaHMI B eCTECTBO3HA-
HHHM OXBATHUJI CaMble pa3jIMYHbIe 00JaCTH Ha-
yK — @u3uKa, Xumusa, reorpapus, reosorus,
ACTPOHOMMS.

YMeHMe aHAJNIN3UPOBATh ABJIEHHS B HX B3a-
MMOCBfA3YM M IIHPOTA MHTEPECOB IIPHMBEJIA €ro
K PAAY BAXXHBIX BHIBOZIOB M NOCTHIKEHHI B 00-
JacTH acTpoHomMuu. M3yuas sBJIE€HUS aTMOC-
()epHOIr'0 3JIEKTpUUe-
CTBa, OH BBIABHHYJ
uneio o0 ajeKTpUye-
CKOH Impupoze IIO-
JSADHEIX CHUAHUN H
CBEYEHUSA KOMETHBIX
xBocToB. B 1762 ro-
ay JlomoHOoCOB coO-
3naJ  OTpaXKaTelib-
HBI#  TeJIeCKOm-pe-
¢seKTOp C HaAKJIOH-
HBIM 3€pKaJIOM, JAa-
BaBIIUM SPKOe H30-
6paxenue o0mBeKTa.
IIpoBopgss acTpoHoO-
Muyeckue Habone-
Hu#A, JIoMOHOCOB 00-
HapyKui, 4yro Bene-
pa cxoaHa ¢ Hamen
3emueil, oHa HMeeT M .B. Jlomonocos
aTmocdepy, HO 60-
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Jiee IJIOTHYIO, YeM 3eMHafA. ITO OTKPHITHE OBLLIO
caenano JlomonocoBmim 26 mas 1761 roma Bo
BpeMsa HabuiofeHu#t mpoxoxxaeHus Benepsl mo
aucky Connua. JIOMOHOCOB ITePBHIM AOrafascs,
4yT0 noBepxHoCcTh CoJIHIA TIpeAcTaBiiseT COOO0M
KUIIAIIYI0 OTHEHHYI0O Maccy, uro BOam3um Cou-
HIa ocobble CHJIBI JIEMCTBYIOT HA XBOCTHI KO-
MeThl, <«oTBopauuBasi» ux OT Comnma. Jlomo-
HOCOB MHTEPECOBAJICA IIPUPOAOA KOMET, IJIaHEeT
u apyrux HebecHBIX Tes. OH pemaj TPYZHYIO
3ajauy 0 «cuje Buaumoro OJsiecka 3sean». [liasa
3TOM 1esm OH pa3paboray CrenHaJbLHBIM IPU-
6op.

N3zobperaTesnbHOCTE NOMOrasia JloMoHOCOBY
co3zaBaTh IIPUOODH! AJIA OPMEHTALMH II0 3BE3-
JlaM TP TOYHOM M3MepeHuH BpeMeHH. OH cam
obyuas1 MOPAKOB ¥ mTypMaHoB. M300pes naxke
«HOUYE3PHUTEJbHYIO TPyOy» Ana HabaiozeHus 3a
KopabJIAMH HOYBLIO M PA3IMUYHBIME HeGeCHLIMU
asjernamu. OH yTBepkaan, uro BcenenHas
GecKOHeuYHa, YTO KaK Hama 3eMJisi, TAaK U BCe
CYIIEeCTBYIOIee B IIPHPOZE He HEM3MEHHO, a
HeIIPpepPLIBHO MEHAETCS M pa3BUBAETCH.

CTAPHHHBIE OBCEPBATOPHH POCCHH

YrioMepHBIE aCTPOHOMHUYECKHE HHCTPYMEH-
TeI ObLIM 3aBe3eHHl B Poccmio ¢ 3anaxa B XVII
BeKe. Adanmacuii, apxuemuckon XoJmMorop-
CKMif, MCII0JIb30BAJI KOJIOKOJIbHIO KAMEHHOT'0 CO-
6opa Kak aCTPOHOMHYECKYIO BBINIKY. [Ipyrumx
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cBeneHnit 0O
aCTPOHOMHUE

ckux Habuone-
HHASX B JomeT-
POBCKYIO 3II0XY
Her. HHTepec-
HO, 4YTO B TeX
JKe MecTax, B

XoamMoropax,
yepe3d JAeBATH
JeT nocJe -

cmept Adana-
cufg poauics
M.B. JlomoHo-
coB. On, He-
COMHEHHO, B
JeTCTBE U IOHO-
CTH  CJIBIIIAJ
pacckassl 00
Adanacum ¥u
ero obcepBaTo-
pUH, U BIIOJIHE
BO3MOXKHO, YTO 3TH pacCKashsl npobyauiau B Jlo-
MOHOCOBE MHTEpeC K aCTPOHOMHH.
Actporomuueckasa Hayka B Poccuu 3apoau-
gack npu Ilerpe I. O BO BpemMsi cBOMX 3arpa-
HUYHBIX IyTellecTBU# rocetTus I'pHMHBHUUCKYIO,
ITapuxckyio m KomeHrareHckyio obGcepBarto-
PHMH, Te CaMOCTOSTEJIbHO IIDOBOAMJ aCTPOHO-
MuuecKue HabOmoneHus. B pasHbIX CTpaHax
Ilerp 1 npmoGpeTan TeJIECKONB M YrJOMEpPHbIE
MHCTPYMEHTHI, TaK KaK BBICOKO LEHHMJI acTpoO-
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HOMHYECKHE 3HAHUA, CUUTAJ MX HeoOXOZUMBI-
MU I M3Yy4YEHHs KOpaOseBOXKAEHUS M KapTo-
rpadpun. ITo ero npamomy ykasaHuio Oblia CO-
CTaBJieHa ¥ M3JlaHa IlepBas pycCKas 3Be3xXHAA
Kapra. 3agymaB yupenuTh B Poccum cobGcTBen-
Hyio Axamemuio Hayk, Ilerp I mpukasan co-
371aTh TOCYJAAapPCTBEHHYI0O oOcepBaTopuio. A emre
no aroro, ¢ 1700 mo 1716 roamwsr, Cyxapena
6ammHA cayxuiaa obcepBaTopueil ¥ IIKOJION Ma-
TEeMaTUYECKUX U «HABUTallMOHHEIX» HAyK, IAe
paboran copatauk Ilerpa I SIxoB Bpioc. B aroit
o6cepBaTOPMH ITOMMMO 3PHMTEJbHBIX TPYD, CeK-
CTaHTOB M KBaJIPAHTOB HMEJICS 3BE3AHBIA IJIO-
6yc auamerpom Oojiee 2 M, IPUBE3eHHBLIN U3
Tonnaunuu. IlepBas rocyaapcTBeHHas obcepsa-
Topus IlerepOyprckoit Axazemuu Hayk Obliaa
coopy:xeHa B 3nanun KyHcrkamepn. OHa B Te-
yenne 40 jer Onlia KpynHeime# B Poccuu.

OCHOBAHHE ITIYJIKOBCKOHA
OBCEPBATOPHH

Bacuamnio CTpyBe — BBIZJAIOMEMYCH PYCCKO-
My YYEHOMY-aCTPOHOMY, OBLIIO OKa3aHO JOBepHe
NOCTPOUTH, OTKPHITH X BO3TJIABUTH I[€HTPAJb-
HYI0 00cepBaTOpHIO, COOTBETCTBYIOIIYIO COBpe-
MeHHBIM TpeGoBaHHAM HayKH. OH ObLI IIePBBLIM
ee nupekTopom a0 KoHua 1861 roma, Korgma
ero cmenusn celH — O.B.CtpyBe. Mectro nns
cTponTesbcTBa GbLIO BuIGpaHO Ha IlyiaxkoBCKOM
rope B6au3u Ilapckoro Cena. 3nanme obcepsa-
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TOPEUE OBLJIO TIOCTPOEHO  APXHUTEKTOPOM
A.Il.BprosuoBeIM 10 3cKu3y camoro B.fI.Ctpy-
Be. Bce ObLI0 yYTEHO: NMOCTAHOBKA HHCTPYMEH-
TOB, PaCIOJIOXKeHUe KaOUHETOB U 3aJI0B, KHJILIX
ToMeleHu# obecrieunBaJId HANMEHbINYIO II0Te-
pio BpeMeHHu s paboramomux. Ob6cepBaTopus
OBLJI TOPXXECTBEHHO 3ajiokeHa 2 wuwiaa 1835
rojza, a orkpeita 17 asrycra 1839 rona.
HNucrpymenrst B.S1.CTpyBe 3akasniBan B
pasHeIX Mectax — MionxeHe, I'amGypre. [o-
cTaBKa TpeGoBaJla BCEBO3MOXKHBIX IIPENOCTO-
POXKHOCTEH, IS 3TOro OBLIM 3aKa3aHbLI CIEIH-
aJbHBIE PecCOPHBIE IKUIMAXHU. Bce namepureinnb-
Hble IIPpUOOPBHI, MHCTPYMEHTHI OBLIM TIOJNYYEHBI
B IIPEBOCXOAHOM cocTrosHuM. Hauanace Hayu-
Has JeATeJHLHOCTH IepBoro aupextopa Ilynakos-
CKOii 00CepBaTOPHH M €ro COTPYAHHUKOB.
IIpexxne Bcero OmLIM IOCTaBJIEHBI 3ajadyH,
IUIA pelIeHUsT KOTOPHIX O6JaronpusaTCTBOBAHU
KJIMMaTHYEeCKUE M reorpaduuyecKue YCJIOBUA
ITynkoBa (oTCcyTCTBHE IIRIJIM, TYMaHOB, OOIIMD-
HBIN ropu3oHT.) OnpeznesieHBI TOYHBIE KOOPAH-
HaTH 06cepBaTOPHM: CTPOTOe OIIpe/iesIeHue JOJ-
rotel IlysnkoBa orHOcuTEeNbHO I'puHBHUYa. 3aTeMm
npucTynuian K paboraM TaKoro poga B ApPYrux
Toukax Poccuu. C moMompio CrieiuaJbHBIX 9KC-
neaunmuit OBLIM ONpeeJIeHbl THICAYM reorpacdmn-
YECKUX MECT, 3aJI03KEeHBbI ITPOYHBIE OCHOBHI Ca-
MOt TouHO#f Kaprorpaduu. Ilpum corpyaumnue-
CTBe MBEACKHUX ¥ HOPBEKCKHX aCTPOHOMOB IIOJ
pPykoBoacTBoM CTpyBe OhljIa H3MepeHa HAJIMHA
Ayru mepuauaHa B IIpubGanture. Ctpyse wuc-
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NOJBL30BAJl CBOM 3HAHUS M TAJNAHT HE TOJBKO
NpH DEeIMeHHH reofe3WyeCKUX 3ajxad, OH IIpo-
JOJIKaJl CBOM MCCJIenoBaHuUA Heba, KOTOpHIe Ha-
yan eme B [lepnre. B IlyskoBe OH u3yuas ABOM-
HEI€ 3Be€3/[bl, HCCJIEAOBAJ CTPOEHHE Haleif 3Be3-
AuoM cucreMul — I'amaxkTuku. OH mepBEIM Cre-
JlaJl TIpeAnoJoXKeHus O ¢dopMe M pasmepax
Mneunoro IIytu, o pacnpezsieJieHHH B HeM 3Be3[
u o nosoxkeHun Cosrna. CTpyBe mepBBIM yKa-
3aJI Ha CYIIECTBOBaHUE B HaIleil 3BE3AHOM CH-
cTeMe 00J1aKOB TEMHOr'0 pacCesiHHOTI'O BeIecTBa,
OCJabAAIOIUX CBET HAXOAAIMMXCH 3a HUM
3Be3x. Briocnencrsue, yxe nociae cmeptu Ctpy-
Be, CYUIeCTBOBAHUE MEYK3BE3HOr'0 IOTJIOI[eHUS
OBIJIO OKOHYATEJNLHO IIOATBEPIKAEHO JAPYTMMH
yuenbiMu. CTpyBe 6L 3aMedaTeJbHBIM IIERa-
roroMm, 6eCKOHEYHO IpefaHHbBIM Hayke. B Ilyx-
KOBO npHe3xajau u3 EBponsl 1 AMepuKH KpyII-
HelImue aCTPOHOMBI AJIS 3aMMCTBOBAHMUA OIILITA
paborer. IloaTomy cos3xannyio CtpyBe obGcepsa-
TOPHUIO II0 NIPaBy Ha3BAJIM <«aCTPOHOMHYECKOM
CTOJIAIIEH Mupa»r.

CKOJIBKO 3BE3]] BHIHO HA HEBE?

3Be3n Ha Hebe B TEeMHYI0 HOYL BHAHO TaK
MHOrO, YTO KaXeTCH, U COCYMTATL HMX HeJh3f.
OnHaKO aCTPOHOMBI yiK€ JABHO COCYMUTANM BCE
3Be3/ibl, BUAMMEIe HA HEM IIDOCTBHIM, WJIH KakK
FOBOPSAT, HEBOOPYKEHHEIM rjiazom. Oxasajiocs,
yro Ha BceM HebOe (Ha Bceit HebGecHOil cdepe,
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BKJIIOYAs 3BE3ABI I0XKHOT'O IOJYIIAPHUA) B ACHYIO
6e3JyHHYIO HOUb MOYXHO ObLIO OBl YBHETH IPH
HOpMaJIbHOM 3peHuu oKojsio 6000 3Besn. Bce
3Be3abl 00euX NOoJymapuii OAHOBPEMEHHO YBH-
JIeTh HEeBO3MOXKHO: BoJsibllie ITOJIOBHHBI MX BCEr-
Jia CKpBbIBaeTCA 3a JHHHEH ropudoHTa. IloaTomy
B JIyYIIEM CJIy4ae BhI MOXKETe YBHUAETH OKOJIO
3000 3Be3n.

3Be3nbl, PacCIIOJOXKEeHHbIE HU3KO Yy I'OPH30H-
Ta, CKPHIBAIOTCSA OT Hamlero B3opa MCHapeHH-
AAIMM ¥ TYMaHOM, CKAaIJIMBAIOIMUMHUCS y IIOBEp-
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xHOCTH 3emuu. Takum oOpasom, ecau OBl MEI
peInJI IePeCcYnTATh BCe 3Be3AbI HA Hebe, CKO-
peit Bcero oOKasajoch OBI, UTO HX HEMHOTHM
6ojsee THICAYM.

Ecsm B3aTh OMHOKJIB, TO 3B€3]] MOXKHO YBH-
JeTh 3HAYUTENLHO CoJibllle, 8 MCIIOJL3YSA MOII-
HBIM TEeJIeCKOIl ¢ IPHCOEAVWHEHHOH K HeMy ¢o-
TOKaMepoi, MOXHO c¢ororpadpuposaTs Gosee
1000 000 000 3Be3x.

HNHTEepecHO, YTO 3Be3Zbl B TEJECKON HEe BbI-
TJASANAT KPYIIHee: OHU HAaXOAATCS HA TaKHUX KO-
JIOCCAJIbHBIX PACCTOAHHMAX, YTO yBeJIMYEHHE KX
U300paXeHUA TEJeCKOIIOM COBEPIIEHHO HH-
yr0oKHO. Teseckon 3Be3n He npubamxaer. Ho
C €ro IIOMOIILI0 YBEJUUYMBAETCA YroJl 3peHHd,
II0J KOTOPBHIM HAaOJIofaTesib BUAUT ONpPEeJieH-
HBI yuyacTok Heba. OO0BeKTHB (CTEKJO, COOH-
pamwiiee cBeT B OHHOKJE HJIH TeJiecKore) 60sb-
e, YeM 3payoK YeJ0BeYeCKOro rjasa, U B HEro
OoJibllle ITOITAfaeT CBETa.

KAK YCTPOEH TEJIECKOII?

OnTuueckue TeJieCKONMbI ObIBAIOT ABYX BH-
JOB — JIMH30BBIe, WJIH pedpaxTopsl, U 3ep-
KaabHble, Wi peduiekTOpel. ¥ pedpaKTOpPOB
00'beKTHB, COOMpAIOIMii CBETOBLIE JIY4YH, H3TO-
TOBJIEH M3 CTEKJSHHBIX JIMH3, 8 Y pediieKTopoB
O0'BbEKTUBOM CJYXXHUT BOTHYTOE 3€pKaJo.

IIpn mabmoneHusax CosHia HeOOXOAUMO YK-
penuThL nepes 00bEKTHUBOM O4E€Hb TEMHKEIN CBe-
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ToduIbTP (TEMHOE CTEKJO), MHAuYe CKOHIIEHT-
PUDOBAHHBIA TEJECKOIIOM COJIHEYHEIH CBeT
MI'HOBEHHO OOOKXKeT rJjasa.

BuBaroT TENEeCKONbl, Y KOTOPHIX KOMOMHM-
pyIOTCA 3epKajia M JIMH3BI, UX Ha3bLIBAIOT Me-
HUCKOBBIMH. YUeHble, HH)XEeHEPhl, KOHCTPYKTO-
pHl MOCTOSTHHO COBEPHIEHCTBYIOT OIITHYECKHUE
TeJIECKONbl, YTOOBI CBECTH K MHHHUMYMY BCe
NCKAYKEHUA, KOTOpble HEeM30eKHO BO3HHUKAIOT
[IPH OTPAXEHWUHU JIyueHd OT IIOBEPXHOCTH 3epKa-
Jla M IPHA TIPEJOMJIEHHH B JIMH3AX.

O0BbexkTHB cobupaeT CBeT OT CBEeTWJIA U CO-
3naBaeMoro uszobpakeHus, KOTOpoe 4Yepe3 OKY-
AP IONafaeT Ha CEeTYATKY IJia3a deJOBEKa.
Cobupaemass TeJIECKOIIOM CBETOBafA 9HEPrus 3a-
BUCHUT OT pasMepoB o0BeKkTHBa. Uem Oosblue
TJIOmafh IOBEPXHOCTH, TeM OoJiee cyabnie cBe-
TaAmuecs o0bEKTHI MOYXHO HaOJII0ZaTh B TeJe-
CKOII.

Yro6el n3yuaTs ciaabbie HeOecHbIE CBeTHJIA,
IIPUXOAUTCHA AE€JaTh JIMH30BEIE O0BEKTHUBLI I'DO-
MaaHEIX pa3MmepoB. MaroroBieHue OOJbLIINX
JIMH3 ¥ KPYIHBIX 3epKaj TpedyeT KoJjioccaib-
HOrO TpyAa.

B HacTosimee BpeMA BH3yaJibHBIE HalbJrone-
HuA B OoJibIINe ONTHYECKHE TEJEeCKONIBI ITOUTH
He NIIpOBOAATCH, T.e. He rJa3 HabioxaTes s sB-
JIeTcsl YJIOBHUTEJNIEM H3JYYeHUSA HeOeCHBIX
TeJ — CBETOBOE M3JyYeHHEe BOCIPHHUMAETCS
tboronnrenkamu, ¢oromnacTHHKaMiH (B Kacce-
Tax), GoTod/IeMEHTaMH, CIIEKTPAJbHLEIMH allIa-
paramMu, cueTyukamMu (DOTOHOB (YACTHI] CBETa)
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sepxano

OKyNnsp

U [pyrumMm COBPEeMEHHBIMH IIDHEMHHKaMH

9HEpruu.

Bce Gospmue OnTHYECKHE TeJECKOILI CMOH-
TUPOBAHBl HA CIEOUAJBLHBIX YCTAHOBKAaX, B
0amHAX, NOKPHITHIX KYIIOJaMHX C OTKPHIBAIO-
IMMMUCHA CTBOPDKAMH, M BO BpeMA HaOJIOKeHUSA
MeJJIEeHHO ITOBOPaYMBAIOTCA B HAIIPAaBJIEHUHU CY-
TOYHOr'0O BpameHUA Heba C TOM 3Ke CKOpPOCTHIO

okynsp
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(15° 3a omguH uac),
YTO IO3BOJIAET IIPO-
BOAUTH AJINTENbHBIE
aKcro3unuu  (Ha-
OMofieHHsAs C T1IO-
MoINbI0 NpubGopoB).
KouTtposs 3a paBHO-
MEpPHBIM IIOBOPOTOM
TEeJIECKOIIa U CJIedKe-
HUe 3a Habionae-
MEIM HeOeCHEIM
CBETHJIOM OCYIIECT-
BJIAIOTCA C  IIO-
MOIIbIO 3JIEKTPOH-
HOM CHCTEMBI YII-
paBJIeHHUS.



ITonoOHBIMM TeJIeCKOIIaMU OCHAINEHHI KPYII-
Helimue obcepBaTopMu MHUpa.

9TO TAKOE PAJTHOTEJIECKOII?

3Be3Ll MOMKHO HAOJIOAATh ¢ IIOMOINbLIO OM-
THYECKHX TEJIeCKONMOB, KOTOphIe COOHpAalOT U
yCHJIUBAIOT n300pakeHue, 1aBaeMoe CBeTOBEIMH
BosiHamMu. Ho Kpome cBeTa, 3Be3Abl IOCHLJIAIOT
HAM H3Jy4YeHHd Apyroir ¢GopMel — pagUOBOJI-
HbI, KOTOPhIe MOT'YT OBITH YJIOBJIEHBI CIICIHAJIE-
HBEIMHA DAAMONPHEMHHMKAMH. OTHMH DPaJHAOIPH-
eMHUKAMHU ABJAIOTCS paguoTesiecKonbl. Ux 3a-
fada: co0MpaTh M yCHMJIMBATHh PafHUOBOJHEI. Pa-
JAHOTEJEeCKONbI COCTOAT M3 AHTEHHBI U YYBCT-
BUTEJIbHOrO paauo-
NpHEeMHHAKA C yCH-
JnteneM. Paguons-
JyYeHue, MPUXOMAs-
mee M3 KOCMOCa,
HAaCTOJBKO MaJo,
YTO JJIS €ro IpueMa
HeoOXOAMMEI  aH-
TeHHBI C OOJIBIIOMH

TII0JIe3H O Ijio-
IMaAbI0 B THICAYH M
NEeCATKH TBHICAY

KBaZpaTHBEIX MeT-
poB. KoHcTpyKiuu
aHTeHH MOryT OBITh
pasHooOpa3HBEIE:
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MeTaJUIMYeCKUe BOTHYTHIE 3€pKaja, KapKachl
nmapaboJM4ecKoil M WUIUHAPUYECKOH GOopMEI,
IIOKPBITHIE METAJIINYeCKOM ceTKo#. PamuoBosi-
HbI QOKYCHUDPYIOTCA aHTEHHOM, ITONIafarT Ha 00-
JyJyaTejb, B KOTOPOM BO3HHKAaeT JJIEKTpUUYe-
ckuif Tok. TOK ycuUJIHBaeTCs M IlepefaeTcs Ha
CaMONMINYyINUe peructTpupylomue npubopsl. Pa-
JuoaHTeHHB auamerpoMm no 100 M ycranaBin-
BalOT Ha OIIOpaX, OHM MOTYT NOBOPAuYMBATHLCH,
HAnNpaBJIATHCA HA pa3jUYHbIE YYacTKH Heba.
Takue paguOTENIECKONIBI MOTYT CaMHM H3JIy4aTb
pPaguoBOJIHBI, IIOCHLIATH HMX K IIJIaHeTaM (Ha-
npumep, K Jlyse, Benepe), a 3aTem ysnaBiauBaTh
OTpPayKEeHNEe PAAUOBOJH OT IIOBEPXHOCTH IIJIaHe-
Thl. B TAKMX CIy4yasgx pPafuoTeeCKON ABJIAETCHA
PazuoJ0KaTOPOM.

AHTEeHHH! Paiu0OTEJIECKOIIOB OUYeHBb OOJIBIIOro
aAuaMeTpa COCTOAT K3 MHOMECTBA OTHEJNbLHBIX
MeTaJIINYeCKuX 3epkay. Hampumep, aHTeHHA
Tesneckona PATAH-600 cocrout u3 895 oraeinn-
HBIX 3€PKaJl, PACIIOJIOKEHHBIX II0 OKPYKHOCTH.
KOHCTPYKIIMSI 3TOr0 TEJIECKOIa IT03BOJISAET OX-
HOBpPEeMEeHHO HabJiofgaTh TpM ydacTKa Heba.
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KAK YCTPOEHA 3EMJIA?

3eMHOH IIap HMeeT IOCJOHHOE CTPOEHHeE.
Buemuu# cioii — 000JI0UKYy — IIpencTaBJIseT
3eMHaa Kopa. Ee BepXHHMH TOHKHH ILJIOZODOX-
HBI# cJ10if HA3LIBAIOT MO4YBOiM. B 1ieHTpe 3emiun
HaXOZUTCHA AAPO. Mexxay HUM M 3eMHOIl KOpoit
pacmonokeHa MaHTHA. Jlydime Bcero maydeHa
3eMHas Kopa. TpyaHO y3HaTh 4TO-HHOYAbL O
CTpoeHHM 3eMJIX B ee riIy0oKux Heapax. Kaxos
XMMHYECKHH COCTaB, KAaKOBbl (hu3MUeCKHe yc-
JoBusi B MmaHTHH H saape? Camble rayOoxwue
maxTel He mpeBbimaior 10 — 15 kM, a mo
nesTpa 3emHoro mapa 6400 km. Kak y3Hars,
uTo TaM BHYTpH? Ha momomb yuyeHBIM IPHXO-
AUT HayKa O 3eMJIETPSICCHHAX — ceHcMoJIorua.
Ha mameit nianetTe Ka)Aaulil yac B pa3HBIX Me-
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CTax IIPOMCXOAUT HECKOJILKO KoJyie0aHMi 3eM-
HO¥ NOBepXHOCTH. YacTo CaydyaloTca 3eMJIeTps-
CeHHA C KaTaCTPODHUUECKMMM IIOCJIEACTBUSIMH.
Bo Bpems 3emieTpsiceHH#I BO3HMKAIOT CeHCMH-
YeCKMe BOJIHBI, KOTOPhIE PACIIPOCTPAHSIIOTCHA OT
oyara 3eMJIETPSCEHHs B Das3HHIX HAIpaBJIeHH-
s1X. YueHble Y3HAIOT II0 XapaKTepy pacIpoCT-
paHeHHMsI BOJIH, II0 HX CKOPOCTH O CBOMCTBax
BelecTsa ray0oKmX HeaAp 3eMJIH, O CTPOEHHH
3emuu B nesom. Onpepenunan nmpuMepHBIE pas-
MepHI CJIOEB 3eMJIM: TOJIIMHA 3€MHOI KODPHI OT
6 mo 10 XM mox oxeaHaMHM, Ha MaTepHKax OT
35 mo 70 kM. BepxHHuii cJIo¥# KOpHI COCTOMUT M3
KPeMHUS, aJIOMUHUA, Keje3a, COeAMHEHHBIX
Kucgoponom. Cpexnuit cioit, Tonmunuoi 30 —

BHemmuee a4p0
(xuaxoe)

BHyTpeHHEE AP0
(tBepnoe)
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40 KM, TPaHUTHHIH, COLEPKUT KpEeMHe3eM.
Huoxamit cjoi, ToamuHOoi oroyo 30 KM, cJjo-
skeH u3 6asasbToB. IIpy OypeHUMH CKBa)XHH yC-
TAHOBJIEHO, UTO TeMIlepaTypa 3eMJH C Iiyom-
HOM HOBHIIIaeTcsA, Ha rayomHe 10 KM oHa Ao-
cruraet moutu 200°. 9To 00'BACHACTCS MOIIHEIM
TEILIOBBIM IIOTOKOM, MAYIIHUM M3 rOPAYHAX HEAP
3emutu. B 3emie comepkarca nmoap3eMHble BOAKI,
rasel (renuit, BOZOPOX, a30T, MeTaH M Ap,).
ITox xopoii JiexuT MaHTUA (TOJIMHUHA CJIOS OKO-
g0 3000 kM), mox He# HaAXOXUTCA AAPO 3eMJIH.
OHO cocTOMT M3 JABYX 4YacTeii: BHemIHee AApPO,
KOTOpOe HMEeT CBOMCTBA THMKEJOH TArydeun
KHMIKOCTH, M BHYTPeHHee aAapo, paguycom 1250
KM, oOJsazaiomiee CBOMCTBAMH TBEDPAOTO TeJia.
Temneparypa B eHTPAJbLHON 30HE BHYTPEHHETO
AApa OIleHMBaeTCA YYEHLIMH B IIpefejax
8000 — 9000°C. Hama 3emas — ropsdas ILjia-
HeTa. B ee Hepax ITPOMCXOAAT IIPOIIECCHI pac-
majxa pPafUOAKTHMBHEIX 2JIEMEHTOB, ILJIaBJIEHHE
BemecTBa, IepeMemenne rayoMHHEBIX Macc pac-
TJIaBJIEHHEIX BemecTB — Marmel. Korja marma
TNIOAHMMAETCHA IO IeJIAM M KaHajaM Ha IOBep-
XHOCTh 3eMJIM — IIPOMCXOAAT M3BEPIKCHHUA
BYJIKAHOB., Y4eHBIE-BYJKAHOJOrM M3y4alOT Xa-
PaKTep BYJKAHOB, HX JeATEJbHOCTh, BeI[ECTBA,
U3BEPTHYThIe M3 3eMJIH, HM3y4yalOT TaKMKe II0-
TYyXII¥e ¥ pa3pyIleHHbIe APEBHUE BYJKAaHHI.
Hakomnsenue Takux 3HAHMU OYEHb BAXKHO IJISA
reoJIOTHH — HayKH O 3emJe.
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9YTO TAKOE ATMOC®EPA?

BosaymHoit «1y0oii» Hamel 3eMJiM Ha3bI-
BaloT atmocthepy. Be3 Hee Xu3Hp Ha 3emie
HeBO3MOXHa. Ha Tex maHerax, rjge HeT arT-
mochepsl, HeT XU3HHM. ATMocdhepa 3amumgaer
IJIAHETY OT IlepPeoXJIaKAeHusa U Ieperpesa. Be-
CHT OHA 5 MHJIIMOHOB MMJIJIHAPAOB TOHH. Ee
KHUCJIOPOAOM MBI ABLIMIAM, YTJIEKHCJBIA ras mo-
rJiomaoT pactenud. «Illyba» obGeperaer Bce Ku-
BHIe CyIIECTBa OT ryOHMTeJLHOTO rpasia KOCMH-
YeCKHX OCKOJIKOB, KOTODHIE CrOpaloT Ha NIYTH
K 3emjie, OT KOCMHYECKHMX JIy4ell HAc Cracaer
O30HOBHIM cjio¥ aTMochepnl. Hama nianera oK-
py’KeHa MHOTOCJIONHOM aTmocdepoi, moxgob6HO
TOMY KaK B SAHIe MKEJITOK OKpPYy¥KeH OeJIKoM.
Cameblit HHIKHUH co# Tponocdepa (ee TommuHA
0 15 KM) — «KyXHA IIOrOALI», TAM BCE BpeMs
nepeMelaTc, IepeMeIINBAIOTCA TeIJIble U
XOJIOAHBIE BO3AYIIHbIE MAcChl, 00pa3yioTCsa TYy-
MaHbl, obsaka, Tyuu. B crparocdepe (ee Toi-
muHa 25 — 30 KM), B ee BepxHeil yacTH Ha-
KaIJMBAaeTCA O30H, JXHU3HEHHO BaXKHBIH IIA
3emiuu ra3. ToNuHA CIOSA 030HA HE3HAUMNTEIb-
Ha. B peaysbTare 3arpsa3HeHHs Bo3Zyxa B aT-
Mocdepy CTaJii NOCTYNaTh XMMHUYECKHe Bele-
CTBa, paspylnaloliue O30HOBHIM cJoii. Mesoc-
t¢epa HaumHaeTcs ¢ BHICOTHL 50 — 55 KM mpn-
mepHo a0 80 kM Haxy 3emiueii. C yBesMueHUEM
BEICOTHI MHOABeMa INPUOOPEI OTMEUYAIOT pe3Koe
MOBBIIIEHUEe TeMmnepaTrypsl. HaunHaeTca TepMo-
chepa, uau moHochepa — Oe3moHHOE MOpe
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MOHM30BAaHHOrO ra3a. Bo3yx CUJILHO pa3peikeH
¥ TOJ AeHCTBHEM KOCMHUYECKHX U3JIyYEeHHH
yMeeT BBICOKYIO 3JIEKTPOIIPOBOAHOCTL. VIMEHHO
B BBLICOKHMX CJIOSX aTMocdepbl BO3HHKAIOT 4y-
JleCHble SIBJIGHUA — IIOJspHbIEe cuaHUufi. MoHn-
30BaHHBIN ra3 armocdepsl HA3bLIBAIOT IJIa3MOIA.
Atmochepa 3eMan — 3TO CMeCh ra3oB: KHC-
gopoxr (21%) pacrBoper B asore (78%), HO
«pacTBOpP» C IIPUMECSAMH aproHa, yrJeKHCJIOro
raza. MHoro B armoctepe m BOASHOrO Iapa.
Ha nytu K 3Be3zaM aTMmocdepa s KocMmMuuye-
CKHMX KopalOJjeil sBifAeTCSA M APYroM, M Bparom:
OHA HArpeBaeT ¥ TOPMO3HT, NPOIYCKaeT M He
nponyckaer. ATMochepa 3acTaBiasieT MepLATh
3Be3Ibl, CBETMJIA KPACHEIOT MM OJeqHEIOT.

MOJKHO JIH «3ANITOIATH O30HHYIO
IBIPY»?

B «BOo3aymHO# my0es Hamed 3emam — arT-
mocepe — B KoHIe 70-X rofoB CIemUaINCTHI
¢ IIOMOINBLI0 CIYTHHKOB OOHApPYKMJIM Hapylle-
HHe 030HOBOro ciosa. B atrmocdepe, B KOoTOpOit
MBI CYIECTBYeM — JBIIIHNM, pPas3roBapuBaemM,
XOQHUM, JIeTaeM, ¥ KOTOpasi COCTOMT B OCHOBHOM
U3 a30Ta M KMCJIOPOAAa, €CTh eme TaKk Ha3blBa-
eMble MaJjible rasbl, POJib KOTOPHIX OTHIOAL HE
mayna. OQuH M3 BaXKHEHIIMX MaJIBIX ra3oB aT-
Mochepsl — 030H. Ero mosiekyJjia COCTOHT M3
TAKMX e aTOMOB, KaK X MOJIEKYJIbl KHCJIOPOAA,
HO B OTJHMYHEe OT KHUCJIOPOAAa, Y O30HA aTOMOB
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He IBa, a Tpu. Ilocae rpo3sl, B XBOMHOM Jecy
3THM Tras3oM JIETKO M IIPpUATHO NHaxHeT (0O30H
KaK pa3 ¥ O03HAYAET B IEepPeBOJié C I'PEUYECKOr0
«nnaxHymuii»). Ha Bricote 20—25 kM Haxg mo-
BEPDXHOCTBIO 3eMJIH PACIOJIO¥EH TOHKHUMH CJIOH
030Ha, KOTOpEI HrpaeT pOJb dKpaHa, 3amiu-
IMaomero Hac OT YJbTPadHOJETOBOro H3jyde-
HUfA, B 60JBIINX KO03aX BPEAHOrO IJIA 3LOPOBbA.
B orcyTcTBHE 030HHOTO 3KPaHA KH3Hb Ha 3eM-
Jle B COBPEeMEHHEIX ee (opmax oOxKaszasach Onl
HeBO3MOXKHO#K. OQ30H oOpasdyerca OJsarozaps
yabTpaduoseroBomy uanayueHuio CosHIA: 1mox
BO3JEMCTBHEM 3THX JIyUedl MOJIEKyJia KHCJIOPO-
Ja pa3bMBaeTCs Ha JiBA aTOMa, KOTOpHIE «IIPH-
JUIAIOT» ellle K JABYM MOJIEKYJIaM KHCJIOpOAA.
Tak u3 Tpex mosekya O2 obpasyiorcs aBe MoO-
aeryas 03.

PaspymeHue 3ammuUTHOrO O30HOBOI'O CJIOH
MOXXHO CPABHHUTh CO CHATHEM TEIJIOBOM «KpHIMI-
KHA» C «KaCTPIOJIN», B KOTOPOM «BapUTCHA» IIO-
roga. CtabUJIBLHOCTB, T.e. YCTOMYHUBOCTH ITOrO
CJIOS OIIpeZeIfAeT YCTONUYMBOCTh, HOPMAJILHOCTD
noroansl. MHOrouucJieHHbIe CTHXHHHBIE Oencr-
BHA II0 BCeMy 3eMHOMY IIapy IIOKa HUYEM ApY-
I'MM HEBO3MOYKHO O0'BACHUTH, KaK TOJIBKO IJIO-
0aJIbHBIM CABHIOM B TEILJIOBOM OajlaHce aTMOC-
¢epri. CHer magmaer Tam, rae €ro HUKOrAAa He
OBLJIO, JIMBHU 3aTAILJIMBAIOT IeJIbIe rOCYyAapCcTBa,
rpaz BHIOMBaeT IIOCEBEl, CMEPYHM OIYCTOIIAIOT
OI'POMHBI€ TEPPHUTODPHH.

YueHbIe MIIYT MEXAaHU3M STHX aHOMAJIbHBIX
aBjeHui. C HAYAJIOM KOCMHMYECKHX HCCJIeZ0Ba-
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Hu# armocthepnl 3emMam OOHaApyYKeHO Hapyiie-
HHe O30HOBOro cjosi Hajxy AHTapKkTHzoii. Cioit
030HA pas3pymaeTcs IO BO3AEHCTBHEM 3arpss-
HeHHufA aTMocdepsl OKCHUAaMHM a30Ta, COAEepIKa-
IMUMHUCA B BhIOpOCax JieTaTeJbHBIX aIlapaTos,
IIpH KU3BEPIKEHUH BYJIKAHOB, HO TJIaBHBIA Bpar
O30HOBOI'O CJIOS — HE CaMOJIETHI X PaKeThl, a...
JOMAaIIHUEe M IPOMBINIJIEHHBIE XOJOAUJILHUKH,
aspososbpHble OastoHuumkmn! TouHee, comepixa-
muiica B HuX ra3 ¢ppeon. On ynoOHbINA, Hexo-
poroi, HeTOKCHUYHBIH, ONHAKO, NMOAHUMAACH K
aTtmocdepe, OH paclriagaeTcs II0J BO3AEHCTBHEM
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yabpTpaduosera M CTAHOBUTCH CHIbHEMITHM
pa3pymuTteseM o30Ha. OgHa eAMHCTBEeHHASA MO-
JIeKyJia 3arpA3HAIONIET0 BEmeCTBA MOYKET JAaTh
HayaJI0 ITOCJIEZI0BATEILHOCTH peakuuii, B KOTO-
PHIX BCUE3aeT MHOKECTBO MOJIEKYJI 030Ha. 3HA-
YHUT, IVIaBHAA NPHYAHA 00PA30BaHUS 030HOBBIX
IBIp — OBITOBAA M XO03AHCTBEHHAA MAEATENb- -
HOCTb 4YeJIOBEKA. :

Vuensle MHOTMX cTpaH Mupa BbhIpaGoTaim
ILIaH AEeMCTBHM B 3aIIUTy O30HOBOT'O CJIOA: CO-
KpaTuUTh, a 3aTeM ¥ Boo0me NIpeKpaTUTh HC-
noab3oBaHMe (peoHa B OHITY, TeXHUKe, IIpPOBe-
PHUTb OYHUCTKY aTMocdepnl OT OKCHIAOB a30Ta.
HecmoTpss Ha npHHMMaeMble Mephl, O30HHAA
ABIpa MOXeT paspacTuch. OnaceHus BIIOJHE pe-
30HHBIe. HO ecTh M Takme (PAKTHI: COJIHEUHBIE
JyYH NafaioT Ha <«JIAOBBIH KymoOJ» IIJIAaHETHI
TIOA YrJIOM, IIO KacaTeJLHOM M II03TOMY MeEHee
onmacHEl. K TOMy e HacejJleHHe IIIeCTOro KOH-
TUHEHTA BeChMa HE3HAYHUTEJIBHO — TOJBKO
MepCOHAJI HAYYHBIX CTAHIMHA, a OH PeryJspHO
obHoBIsieTcsA. MoOXKeT JM ABIpa IIEpPEeKOYeBaATh
B npyroe mecto? Bpaa su... Ilo cerogHAmHENM
CBEeIEHUAM YUYeHBIX, OHA IIPeACTaBjseT cOo00i
THTaHTCKUM BUXPb, I'Ze BCe KOMIIOHEHTHI aT-
Mocdephl BpaaloTCsa IPOTUB YACOBOI CTPEJIKH.
A u3BeCTHBIN XOA BO3AYIIHBIX TEUEHHH B JaH-
HOM MeECTe TaKOB, YTO OHM HAYT K IIOJIOCY, &
He OT noJioca. Takum 00pasoM, eqHHCTBEHHOE
cepbe3HOe OINaceHHe BRIZBIBAIOT MacmTabnl
O30HHOM IBIPEI, €€ CTPEMJIEHHUE K AaJIbHEHIIEMY
yBeJuuYeHnI0. EcTh mIpepio)keHue AOCTABJIATH
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B O30HHBIHM CJIOH rasel, KOTOpPHle HEMTPAJIU3YIOT
neiictBue ¢peona. Jlpyroit BapmaHT — BBIpa-
f6aTeIBaTh O30H, CO37]aBasi B aTMochepe HCKYC-
CTBEHHBIE MOJIHHM MJHN O00OCTpeJMBasi BEpPXHIOIO
4yacTh aTMOC(hepsl yAbTPadHUOJIeTOBEIM JIa3epPOM.
Bce 3T™M MeTOAB! JHMKBHAAILIMA O30HOBBIX JBIP
oueHb naoporu. HaumbGosee TeXHHUECKH peasb-
HBIM KaXXeTCd «pPaZHOIITOIKAa» — CO3ZaHUe
pa3psifia B BEPXHHUX CJOAX aTMocdepsl C Io-
MOIIBI0O PAAMOBOJIH CBEPXBBHICOKHX dacToT. s
3TOro HeOOXOAMMEBI HECKOJILKO QHTEHH C Iepe-
JaTYMKaMHU, PacHoJIOXKeHHBIe Ha ILIOIIajKe B
COTHM METpPOB. YIIPaBIASA H3JIYUYEHHEM DPaauo-
BOJIH, MOXXHO C(OKYCHPOBATH JY4YH Tam, rne
PacIIOJIOMKEeH O30HOBBIM CJIOH, CJIOXKHTH HUX Ta-
KuM o0pa3oM, YTO OHH YCHJIAT APYr Apyra, #u
ITOJIYYHUTH BBICOKYIO KOHIIEHTPAIIUIO 3HEPruM B
ogHoi Touke. Ha myT:m 3Toro mpoexkra, IIpen-
JokeHHOro Poccuei, JeXXUT HeMaJI0 TexXHHUe-
CKHMX TPYAHOCTEH, HO €ro OCyImeCTBJIEHHE MO-
JKeT PEemNTh JKOIOTHUYEeCKyi0 npolbiiemy Bceu
3emun.

ECJIH HA 3EMJIIO CMOTPETbH
U3 KOCMOCA

ITo ynanennoctTu ot CosiHna niaaHera 3eM-
a8 TpeTha, mocje Meprypusa u Benepni. UH-
TepecHo, Kak Obl BHIrIsAZesa 3eMJA JAJIA Ha-
OsrozaTenss, HaxXONAMIEroCA Ha APYyroi mJja-
HeTe, Hanpumep, Ha Jlyme? 3emiuss Tak xe,
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Kak u JlyHa, nIpoxoauT cMeHY (a3, TaK Kak
HOYHAd CTOpOHA 3eMJiX — TeMHasi, a JAHEeB-
Hasa — cBetJada. Ilo BpemeHn «3eMHBIE (ha3Bls
TOYHO NIPOTHBOIIOJIOMKHEI JYHHEIM. Korma MBI
BUAMM noJnyio JIyny, kK JIyHe obpameHa TeM-
Hass cTopoHa 3emJiH, T.e. HabjlozaTesai0 Ha
JlyHe B 2TOT MOMEHT OyAeT «HOBO3eMeJIHes.
Korga ana Hac HOBOJIyHHe, Ha JlyHe HacTy-
maeT <«moJiHO3eMmeJine», u 3emiusd ¢ JIyHH BUJ-
Ha KaK MOJHOCTbIO OCBEIIEeHHBIH AUCK. 3eMisa
OCBeIaeT IIOBEPXHOCTh JIYHEI 3HAYUTEIBHO
cUJIbHee, yeM mojiHas JIyHa ocBelaeT moBep-
XHOCTh 3eMJId, TaK Kak 3eMJA KpyIHee H
JIydllle OTpakaeT CoJHeuHbIe Jyuu. Bua ¢ Jly-
HBEl HAllei IJIAaHETH COBCEM He IOXO0¥ Ha Te
ra00ycel, KOTOPEIE MBI HCIIOJb3yeM HA YPOKax
reorpaduu. BMecTo ouepTraHuii MaTEePUKOB H
OKeaHOB IIOJIOBUHA AUCKa 3eMJu 3aHATa Oe-
JBIMA HM3MEHUYWBHEIMH IIO0 opMe IATHAMH —
9TO O0JIaKa ¥ TYy4YH. B NPOMEKYTKax MexAYy
HUMH MOXXHO OBLJIO OBl pa3risafeTh OYepTAHUA
OeperoB, HO BO3AYIIHAS AbIMKA CTHUPAET 4eT-
KocTh u3obpaxenusa. Ecam OBl MOCMOTPETh Ha
Hamy mjaHery ¢ Bemepsl unu Mapca, TO OHA
OBl BHIMJIAZEJIa KAK SADKasa 3Be3fla 9YyTh roJy-
6osaToro orreHka. Hexameko OT Hee HEBOO-
PYXEHHBIM TIJIa30M MOXHO ObLI0 OBl pa3rid-
neth Jlyny. 3emMass HeOZHOKpaTHO ¢GorTorpa-
dupoBasach CO COYTHUKOB ¥ MEKIIJIAHETHBIX
CTaHIWM.
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INIOYEMY 3EMJISI IIAPOOBPA3HA?

Coanne, Jlyna, Gosbmue mnjaaHeTbl, UX AO-
CTATOYHO KDYIHEIE CIIYTHHKHM M IOAABJSAION[EE
4HCJIO JaJIEKUX 3Be3x HMeloT ¢dopmy mapa. Bo
BCE€X CIYy4Yasix IPAYMHA 3TOr0O — rpPaBHTALHMA.
Cuanl TATOTEHMSA NeHCTBYIOT Ha BCe TeJja BO
Bcenenuo#t. Jlio6ass macca mpuTarmeBaeT K cebe
IPYTYIO Maccy TeM CHJIbHEe, YeM MeHbIIe pac-
CTOSTHME MEXAY HUMH, IIPUYEM HHUKAKHM CIIO-
coboM Heab3A U3MEHUTHh (YCHJIATL WMJIKM OCJa-
6uTh) 3TO NpUTAXKEHUE. [l0aTOMY pasHEIe YACTH
JoCTaTO4YHO OOJILIIOro ¥ MacCCHUBHOrO Teja Iep-
BOHAYAJILHO IPOM3BOJIBHOM (DOPMEI CTPEMATCA
3aHATb TaKHe IIOJIOYKEHUS, IPH KOTOPHIX OHH
HaXoAMJUCh ObI KaK MOXXHO OJIMIKe APYT K ApPY-
ry. 9TO CTpeMJIeHMe ¥ IIPHMBOAUT K TOMY, 4YTO
T€JIO IPUHUMaeT opmy, 6au3KyI0 K opme ma-
pa. K TesaM NPUBBLIYHBIX [AJA HAC PasMeEpOB
3TO HE OTHOCHTCH, TaK KaK AEHCTBYIOT Apyrue
CHJIBI MHOM IpHUPOAKI, Oosree MOIIHBIE, YEM I'pa-
BHTAIMOHHEIE,

OKHuHEM MBICJIEHHBIM B30POM INOBEPXHOCTh
Hame# IJIaHeThI: TOPLI, JOJHUHLI, DPABHUHDI; ITOX
BOAAMH MOpeil ¥ OKeaHOB TaK)Ke HaiijieM rop-
Hble XpeOTHI, BIafuHbl. Penbed 3eMam BecbMa
pas3noobpas3eH, HO HM ONHA M3 HEPOBHOCTEH He
OyzeT BHICTYIaTh Haj CpeAHEil IIOBEPXHOCTHLIO
Oosiee, yem Ha 10 KM.

Ecin, ymansasch, CMOTpPeTh Ha 3eMJIIO, TO
€e IIOBEepXHOCTh BBITJIAZUT Bce Oosiee m Goiee
POBHOH M mapoobpa3Hoii.
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T'paBUTAIlMOHHEIE CHJIBI HAIIPABJEHBI K I[€H-
Tpy 3emimn, UX AeiicTBHe NpujaeT BceMm Hebec-
HBIM TeJaM mapoobpa3Hyio ¢opmy.

KAK HU3MEPHUJIA «TAJIHIO» 3EMJIE?

M3BecTHO, YTO yu€HBIE APEBHOCTH JJIS Ieo-
Le3NYEeCKUX M3MepeHui mnpuberasiuw K IIOMOIIH
HeGecHEIX cBeTus. Tak, ApeBHerpeuecKuu yue-
Hell IpaTocden (III—II Bexa xo H.3.) BepBHIE
Oonpenesny AJMUHY 3eMHOH OKPYXXHOCTH C TIIO-
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mombio Conuna. OH 3amerns, uro xKorga B Cu-
ene B moazeHsr 22 wuioHA CoOJIHIE HAXOLUTCH
TOYHO B 3eHHUTEe, B AJIEKCAHADHMH OHO PpacIIO-
JIOKeHO Huke 3eHHMTa Ha 1/50 yacTe OKpyx-
HOCTH, UTO cooTBeTcTBYeT 7 12'. Torga yuennrit
HamucaJ MpOCTYIO0 IIPONOPLUI0, KOTOPYIO B Ha-
¥ JHHU COCTABHT JiI000# ceMUKJJIacCHHK: «Pac-
croauue OoT AJsekcaHapmu A0 CHeHBI Tak OT-
HOCHUTCH K JAJHMHE OKPYXHOCTH 3eMHOro IIapa,
kak 712" orHocurcsa k 360°». Ho nus pemenus
3agaun dpaTocheHy Hamo ObLIO eme M3MEpPUTh
pacCTOTHUE MeXKJAY BHIODAHHBIMH TOPOZaMH,
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KCTaTH, pasfieJIeHHHIMU nycThiHeil. Y TyT yxke
NpUOLIOCh IPUOErHYTh K YMUCTO 3€MHBIM Cpefl-
CTBaM. YUeHBI# HameJ OCTPOYMHBIN BhIX0On. 13
Cuennl B Anexkcannpuio 1 o6paTHO, CKBO3b IO-
pAuMe IeCKH, YIpPAMO INJH KapaBaHHI BepO-
JI00B. MepHO IMOKa4YMBasCh, YKUBEIE Kopabiu
IIYCTHIHA ABUTajiCh TAK IJIAaBHO, YTO IIO Bpe-
MEHH MX TNepeABHXKEHHMs MOXKHO ObLIO ompeje-
JATH PacCTOAHUA. OpaTocheH TAK M IOCTYIIMII.
B pesyisbraTe BCex ero pacueToB HOJYYHJIOCH,
YTO AJINHA 3€MHOH OKPYKHOCTH 110 MEPHUAUAHY
coctasiasier 250000 cragmii, yTo B nepeBoze Ha
COBpeMEHHBIE MEPHI cocTaBaseT npumepso 3100
KM.

Yepesa 150 ser apyroit yuensrii Ilocumonmit
IS PeIIeHUS aHAJOTHYHOMN 3aJaun, OIpeResas
paccTosHHEe MeXAy AJIeKCaHApPHEl M OCTPOBOM
PoxocoM, BOCIIONIB30BAJIC BPEMEHEM JBHYKEHUA
TOPrOBBIX CYZOB.

B nauane XVII Bexka ¢paHny3CKu# yueHBIH
JKam IIumkap npomsBes M3MepeHHE AYT'H MeEpH-
AVaHa, 3axkJioueHHON Mexnay IlapuikeM u Amb-
€HOM, MeTOAOM TpuaHryasuuu. CyTs sTOro me-
TOZA B CJIEAYIOIMEM: rAe-HUOYAL B IMOAXOASIMIEH
MECTHOCTH BHIOMDAIOT OTpe3oK — 0asuc — u
KaK MOXXHO TOYHee M3MEpSIOT ero MJIUHy. 3a-
TeM Ha 6as3uce CTPOAT TPEYroJIbHHK, Ha OXHOM
M3 €ro CTOPOH CTPoAT ciaeayiomuit. IIponosxa-
IOT IIOCTPOEHMS MHOYKECTBA TPEYTOJHBHUKOB IO
TeX MOp, ITOKa MHTEPEeCyoImue NYHKTH He OKa-
JKYTCA B BepIIMHAX OJHOrO M3 TPEYTOJbHHUKOB.
Tenepp o m3BecTHOMY 6a3ucy M ero u3MepeH-
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HBIM YTIJIaM IIOCTPOEHHBIX TPEYT'OJLHHUKOB MOXK-
HO OIIpeAeJIUTh UCKOMoe paccTtosiHue. JK.IInkap
IJMHY ONHOr0 rpazyca IOJy4dus paBHo¥ 111
212 M, 4TO COOTBEeTCTBYeT paxuycy 3emuu B 6
371 692 M.

B Hacrosmee BpeMsa I U3MEpPEHUH HA IIO-
BEPXHOCTH 3eMJIM HCIIOJb3YIOT CIeIHaJIbHbIe
reofie3u4YeCKue CIYTHHKH, CHaOKeHHBIe OTpa-
JKaTeJNAMU JJIsL JladepHbIX Jiydeit. C mx mo-
MOIOLI0 MOXXHO BeCbMa TOYHO OIPEAENHThb IIO0-
JIO}KEeHHEe pa3JIMYHEIX reorpadmryeCKUX IYHK-
ToB. Takoif MeTox HA3bLIBAIOT KOCMHYECKOM TPH-
aHTYJAALMEH.

IIOYEMY B JTHEBHOE BPEMSA HA
HEBE HE BHJHBI 3BE3bI?

JIHeM BO3AYyX TaK e Npo3paueH, Kaxk M
HOYLI0, OAHAKO 3Be3Jbl He BUAHLI. Bce neso B
TOM, YTO B JHEBHOE BpeMa armocdepa pacce-
VBaeT COJIHEYHBINA CBeT.

ITonpobyitiTe BeuepoM M3 XOpPOIIO OCBEIIEH-
HOM KOMHATHI IOCMOTpeTh Ha yauny. CKBO3b
OKOHHOE CTEKJI0O ApKHe (OHaApH, PaCHOJIOMEH-
HbI€ CHApYyXXKH, BHAHBI JOCTATOYHO XOPOINO, a
c1abo ocBeImMeHHBIE IIPeAMETHI PasriIAafeTh Mmod-
TH HeBO3MOXXHO. HO CTOMT TOJNBKO BBIKJIIOUHATH
CBET B KOMHATE, KAaK CTEKJIO IlepecTaHeT CJy-
KUTh NPENATCTBHEM MJIA HAMEro 3peHus.

IToxoykee MpOHMCXOAMT M mIpu HAOIIOREHHA
Heba: qHeM aT™Mocdepa SPKO OCBeleHa ¥ CKBO3b
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Hee BuaHO CoJIHIIE, OMHAKO HEe MOYKET IIPOOUTH-
cs caabwlit cBeT najsekux 3ses3x. Ho mocae Toro,
Kaxk CoJsiHIle morpy’kaeTrcs 3a IOPM3OHT H COJI-
HeYHBI# cBeT (2 ¢ HAM M CBeT, pacCesiHHBIA
BO3AYXOM) ¢«BBIKJIIOYAETCA», aTMOc(hepa cTaHO-
BUTCSA <NPO3payHOii» ¥ MOXKHO HaOGJMIOZATH
3BE3JbI.

HHuoe neno B kKocmoce. IIo mMepe noamema
KOCMHYECKOro Kopabysis Ha BBICOTY ILIOTHBIE
cjou aTMochepsl OCTAlOTCA BHM3Y, U He0O IIO-
creneHHO TeMHeeT. Ha BricoTe 200 — 300 kM,
TaMm, rae OOLIYHO COBEPMIAIOT IIOJIETHI NMWJIOTH-
pyeMeie KocMmuuecKue Kopabum, HeGO coBep-
IIeHHO 4yepHOoe. YepHOE BCErjxa, €CIM Aake HA
BUAUMOM 4YacTH B JAAHHBIH MOMEHT HaXOZUTCH
CousHne.
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«He60 uMeeT COBepmMEHHO YepHEIHA I[BET.
3Be3abl BHTJIALAT UCKIIOUYNTEIBHO ApYe M Yer-

ye BUAHBI Ha (poHe uepHOro HebGa», — TaK OIM-
ChHIBAJI CBOM BIIEYAT/ICHHSA IEPBHI KOCMOHABT
I0.A.T'arapuH.

Ho Bce ke u ¢ 6opTa KOCMHUYECKOro Kopabsa
Ha JHEBHOH CcTOpoHe Heba BHAHHEI JaJIEKO He
BC€ 3Be3lbl, a TOJBKO caMule spKkue. I's1azy me-
I1aeT ocJenuTeNbHbIN cBeT ConHNna 1 cBeT 3eM-
JIH.

IIpuBEIYHBIE CO3BE3AUA BHEITIALAT B KOCMOCE
TaK 2Ke, Kak X Ha 3emJie. 3Be3Asl HAXOAATCS
Ha OIPOMHBIX PACCTOAHHUAX OT HAC, ¥ YAAJCHHE
OT 3eMHOIl IIOBEepXHOCTH HA Kaxkue-HUOyAbL He-
CKOJILKO COT€H KHJIOMETPOB HHUYEro HE MOMKEeT
M3MEHUTb B HX BHAMMOM B3aMMHOM pAacIIOJIO-
skeuuu. Jlaxke npu HabGmozeHum c¢ ILnyToHa
OUYEePTAHUA CO3Be3fui ObLIM TOUYHO TAKMMH IKe.

IIOYEMY MEPIIAIOT 3BE3/bI?

Muorme M3 Bac BHAEJH Ha HOYHOM Hele
Mepunaomue 3Be3anl. IlpuumHa MepuaEma
3Be3] — HEONHOPOAHOCTH BO3AyXa H €ro JABH-
JKeHHe. Mepiianmne 3Be3J] YCHJIHMBAeTCA K ropu-
30HTY. ¥YiKe 5TO OAHO YKa3hIBaeT, UTO HA KaHHOe
fABjieHne Biauser armoctepa. IlocmorpuTe Ha
PHCYHOK, ¥ BhI YBUIUTE, UTO UEM JJIHHHEE IIYTh
Jy4a, TeM MEHbIIe yTroJl MEXAY JIYy4OM H ILIO-
CKOCTBIO I'opu3oHTa. Mepuanue 3Be3n obObfAC-
HAETCA TeM, UTO B BO3ZyXe IIOCTOSHHO JAeHCT-
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BYIOT He0oJibImINe TOTOKM U 3aBuxpeHus. Cser
npeJIoOMJIfeTcA B TAaKOM BO3AYIIHOM cpexne IIo-
pa3HOMY B DPas3HBIX MeCTaxX M U3MEHSeTcA CO
BpEMEHeEM.

IIpn mepuanum mMeHseTcd uBeT 3Be3x. [leso
B TOM, 4YTO CBET 3Be3J, TaK JK€ KaK M CBeT
CoJtH11a, COCTABHOM, COCTOUT M3 PA3HBIX Jiyuei,
KOTOpPHIE€ IT0-PA3HOMY IIPEJIOMJISIIOTCS aTMmocde-
poit. CuHMe JIyu¥ HCHOBITHIBAIOT OoJsibInee Iipe-
JIOMJIEHVE, Ye€M KpacHble. W HTepecHO, YTO B
OAMH M TOT K€ MOMEHT BpPEeMEHH OfHAa M Ta
JKe 3Be3na A pa3HBIX Habiiozareseil MOXeT
MMeTh pa3Hblil 1iBeT. OKa3sIBaeTCH, UTO «MI'HO-
BEHHBIM» 1[BET 3BE3JLI Pa3jUYEH AaKe JIJIA IIpa-
BOr0 M JIEBOrO IJia3a OZHOrO M TOro e Ha-
Oirozarens.

3a mpegenaMu 3eMHOK aTMocdephl 3Be3AbI
CBETAT CIIOKOMHO, He MepHas, He IIepeJUBaAfACH
Pa3INYHBIMK IIBETAMU PaAyTH.
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KAK CBETHJIA OBMAHBIBAIOT
HABJIIOJIATEJSA

M=u He pa3 ofpamanu BHHUMaHHE HA TO, UTO
Connne u JIyra y ropu3oHTa KaXXyTCsa KpyIHee,
a Korja INONHMMYTCA HA CBOE CaMoOe BBICOKOE
I1I0JI0KEeHe Ha HeDOCBOJE, CTAHOBATCA B 3—4
pa3a MeHbme. TOYHO TaK JKe M CO3BE3AUA Y
rOpM30HTa KaXyTca Oosibime, YyeM B BepXHei
KYJbMUHAIIMHA. YTJIOBHIE pa3dMephl BceX O0BEK-
TOB KaXKyTCs YBEeJUYEHHBIMU y ropusonTa. Ilo-
I00HO 3TOMY MEI TaK)Ke IIepPeOlleHHBAeM KOJIH-
yecTBO 00J1aKOB Y TOPHU30HTA, ¥ HEJOOIeHNBaeM
UX, €CJIM OHH PACIIOJIOXKEHHI B OKOJIO3€HHUTHOM
yactu Heb6a. OTHM onmTHYeCcKHe OOMaHEI OLLIH
3aMeyeHbl ¥ ONMHCaHBI emie ApucroreieMm. O0b-
SICHATD 9Ty HWJIIIO3HIO MOYXHO, BCIIOMHHB O fB-
JICHUH TIOA Ha3BaHHEM <«IIepCIEeKTUBa». 4dem
Janbine OT HabiawooaaTesns Ha 3eMHOM IIOBEpX-
HOCTH HAXOAHUTCHA IPEAMET, T€M II0J MEHBLIIUM
YTJIOM MBI €r0 BHAMM. OTA WMJLIIO3UA — OIITH-
yecKui oOmaH 3peHudA. Ecam OBl peJsbCHI CO-
IIJIMCh, TToe3x Obl He moexaJ. JIlyHa HaxomuTcs
ot 3emsin Ha paccrosuun 384 000 xm. ITo cpas-
HEHHUIO0 C PACCTOAHHEM J0 HA3E€MHHEIX IpeaMe-
TOB, OHO BO MHOro pas OoibIme, IIO9TOMY IIO
Mepe npubiaukeHns JIyHBI K rOPU30OHTY BHAH-
MOro yMEHbIIEHHUs €e pa3MepoB He IIPOUCXOMAUT.
HaGmonaTens oxupaer, uro pasmep JIyHH Yy
TOPU30HTA AOJIKEH YMEHBIIHTHCH, KaK y BCEX
BUAMMBIX B IIOJIe 3PEHUS IIPEAMETOB y TI'OpH-
30HTa. TaK Kak 3TOro He NIMPOMCXOAUT, TO CO-
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3/laeTCA BIIEYaTJICHHE YBEJHUYEHHOrO JIYHHOI'O
nucka. Jlyna, CosHne ¥ co3Be3gus II0 IPUXOTH
NpUpoALl Hac «o0MaHbIBaOT». Ha Bocxoze wmim
3axofe CBETHJIa HaM KaxXyTcs OoJibmie He IIO-
TOMY, YTO OHH JEeHCTBHUTEJHHO YBEJIHYUBAIOTCS
B padMepax, a NOTOMY 4YTO He COKpamaloTcH,
KaK Bce Apyrue TeJa, 10 3aKOHY IEepPCIEKTHBEI.
IIpoBepuTh OAMHAKOBOCTH, pasdmepoB JIyHEI, Ha-
npuMep, MoXHO Tak. Cpesaiite u3 Oymarm
JUIMHHYIO TPYOKY M IIOCMOTpHMTE uepe3 Hee Ha
HHU3KO croAamyio JIyHy Tak, 4ToOm B TPYyORY
He BHAHH OBIM HUKAKHE 3eMHBIE «O0BEKTHI».
O6Hnapyxurc, uyTo pasmep JIyHHI OOBIUHEI,
Kak M TOrfa, KOrJa OHA IIOAHSJIACh BBICOKO.
Ms&! Beib He BUUM B TPYOKY APYTHX IIPEIMETOB
M HUX IIEePCIIeKTHBHOro ymeHbmeHHsaA. Ho ecuu
yOpaTh TpyOKy, JIyHa cHOBa cTaHeT 6GOJbINOIA.
IIposiBNAIOTCA NP 3THX HJILIIO3UAX OCOOEHHO-
CTH YEJIOBEUYECKOI'0 3PEHMSA: €CJU Mbl CMOTPUM
BBEpX, TO He BUAUM HHMKAKMX IIPEIMETOB MEK-
Iy rjasom Habismozarensa U HeOOCBOAOM, B ro-
PH30HTAJILHOM e HanpaBJeHWH OGBIYHO BUJEH
PAA IpPeAMETOB HA PAa3HHIX PACCTOAHUAX, B TOM
YyHcJie U OYeHb YJaJIeHHBIX. B BepTHKaJILHOM
HamnpaBJIEHHH CBETHJIO HAM HE C YeM CPaBHHTb,
n HeGocBoxy Kakercsi OimiKe, YeM B IOpHM30H-
TAJILHOM HanpaBJieHuH. HeOecHEIM CBOX Ka)keT-
CA IPHUILTIOCHYTHIM CBepxXy. Bce YTO MBI BUAUM
Ha He0e, MBI TIpoeHpPyeM Ha Hero, KaK Ha
aKkpaH. M3-3a npumiiocHyTOoCTH Heba 3TOT 3K-
pPaH OKa3bIBaeTCA OT HAC NAJIEKHUM, KOIJa MBI
CMOTDHM B HAIIPaBJIEHWM I'OPM3OHTA, ¥ 3HAUH-
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TeJbHO Oosiee GJIM3KMM B HampaBJIeHUM Ha 3e-
Hut. Ho yranoBoit guamerp Cosnna, JlyHel npu
J1000M HX TOJIOKEHHM Ha Hebe ocTaHeTCA OLHU-
HAKOBBIM.

9TO TAKOE CYMEPKH?

ITocTenenHnI# nepexos OT AHSA K HOYU M OT
HOYH K AHIO HaOmopaercsa Ha 3emae, Gaaroxaps
HaJIUYMIO Yy Hee atMocdepnl, KOTOopas pacceu-
BaeT cBeT. M3-3a pedpakumm — cCBeTa B aT-
mochepe — CBeTHJIA KAXKYTCA IIPUIOAHATHIMU
Hajx ropusoHToM. Ecam Obl y Hamell miaHeThH
He OBLJIO BO3AYHIHOM 000JIOUKH, TO MIHOBEHHO
¢ 3axozoMm CoJsiHIIa 32 TOPM3OHT HacTtynajia Obl
Ha 3emJie TbMa, U He ObLIO OBI Beuepa, a Imocje
HOYM BHE3aIlHO HacTtymajl Obl JeHb M He OBLIO
ytpa. Ilepexox or TbMBI K CBeTy U HaobopoT
3aHUMAaeT HEKOTOPHIH IIPOMEXXYTOK BpPEMeHH,
KOTOpPBHIA U HA3HIBAeTCsA CymMepkamMu. B yrpeH-
HUe ¥ BeuepHUEe CYMEPKH BCe SBJIEHUS IIPOTe-
KaoT B obparHoM mnopsake. MoMeHT Bocxoza
uinu 3axoxa ConHnla MoXKeT OBITH TOYHO OIpe-
neJieH. A BOT ApYyroi rpaHuIbl CyMepeK — Ha-
CTYILIEHMA QHS HWJIHA IOJHOH HOYHOM TEMHO-
Tl — HET, €e He Oonpejaeanmb. IIponomKuTenb-
HOCTh CyMepeK 3aBHMCHUT OT BpPEMEHM roja u
reorpa@uuecKoif MUPOTH MecTa. B fHM JerHero
M 3umMHero coamnecrogausa (22 uioHa u 22 fne-
Kabpsi)) cymMepKM caMble KOpPOTKHMe — OhICTpO
TeMHEeT U CBEeTJIEeT, 4 B JHHH OCEHHEro M Be-
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rOPH3OHT

supumoe nonoxenne ConHua 8 Mecre HabniopeHmi

AelcreurensHoe
nonoxenne Connua

ceRBero pasHogeHcTBMit (23 cenTsbpa m 21
MapTa) CyMepKH caMmele AamHHBIe. C yBesnue-
HUEM INUPOTHI MecTa HabiioxeHus (Ipu mepe-
MeMm[eHNH OT 9KBaTOPa K IOJIIOCY) AJUTEIbHOCTD
CyMepeYHOro BpeMeHH yBejuumBaerca. Ha mmnm-
pore Cankr-Ilerepbypra (Gosmee 60° c.m.) HOu-
Haa riaybuHa norpy:enusa CoiHLA He AOCTH-
raer Oosbmoil BenuumHEl. COJIHIIE HO3ZHO ca-
OUTCHA ¥ PAaHO BCTAeT B JIETHEE BPEeMsl, BeUepHHE
CYMEpDKH IEepeXOAAT B YTPeHHHE, HaCTyIlaeT
yauBuTesbHOE BpeMmaA Oenbix HOueit. A.C.ITym-
KHWH, BIOXHOBJICHHEIII KpacoTo¥ JieTHero Heba
Hax Hesoit, mucai: «...n He OyCKasds TbMYy HOY-
HyI0 Ha roayOnie HebGeca, ogHA 3apsi CMEHHATH
APYTYyIO CIeIIAT, AAaB HOYM IT0JIYacas.

B nonspubix obnacTAXx 3eMHOro mapa Ha
muporax Gosee 66°, Korma HacTynaeT moasp-
HBIH JIeHb, CyMepeK He OnIiBaeT BoOOmIe, TakK
KAk CosiHe He ONyCKaeTCss 3a T'OPH3OHT.
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Jlrogu, nmoObIBaBIIHEe B KOCMOCE, OIIUCHLIBAINA
HeoObIYalHO SIDKUH IIBETHOM oOpeos 3eMJH BO
BpeMs cyMmepek. CBeTOBBIe SIBJIEHHS M3 KOCMOCA
HaOJI0AAI0TCS HEOOBIKHOBEHHO APKHMM M pas-
HoOoOpas3HBIMH. BHuZ 11BeTOBOM raMMbI cyMepeu-
HOTO OpeoJia 3eMJIM 3aBUCHT OT BBICOT KOopabisa
1 or raybounsl norpyxkeaus Coanua. Kpacho-
OpPaHXXEeBhIA I[BET y NOBEPXHOCTH ILJIABHO IIe-
PEXOAUT B OPaHXKEBO-TEMHBI, 3aTeM B eJl-
TeIM. BEIIIe HIeT y3Kaa HespKas II0JOCKa TeM-
HO-CHHEro IBera, Hajx He# rosybo¥ nsetr cme-
HAETCH CBETJIO-TOJYyOBIM, OejieCHIM M ITOCTEIleH-
HO IEPeXOAHUT B (PHOJIETOBO-UYEPHBIA IIBET KOC-
MHYECKOro nmpocrpaucrsa. IIpu Hanuumu obJia-
KOB CJIOM, MpUJIeralliue K 3eMHOM IIOBEPXHO-
CTH, CTAHOBATCA MYyPHypHO-KpacHeIMU. Kpacwu-
Ba Hama 3eMJs B Jilo000e BpeMs CYTOK, €CJIH
CMOTpeTh Ha Hee C J000# TOYKM 3eMHOH IIO-
BEPXHOCTH M C OKOJIO3EMHOH# OpOMTHI.

9TO TAKOE 3APA?

C maBHEHX BpeMeH JIIOAM 000XKeCTBJISAJIHN 3a-
P10, CBA3HIBAJM C HEM MHOXKECTBO JIereHJX,
CKasaHwi, MudoB. [[peBHME rpeku CUHTAJIH,
4YTO 3aps HACTYHaeT, KOI'Ja «BCTaJla U3 MpaKa
MJIafias ¢ MepPCTaMH NYPNYPHEIMH J0OC». OTH
cioBa nmpuHazniaexar I'omepy. OH omumchrIBaer,
Kak posoBomnepcras OOormHA 90C MUHUTCH HA
KoJieCHUIle, 3alpsAXeHHOH OeJIbIMH JioIanb-
MM, BO3Bemas Io0sBJeHHe cBoero Opara Ie-
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auoca — 6ora Conuua. JIpeBHue pumiasaHe 6o-
TUHIO YTPeHHe# 3apu HasdeiBagu ABpopoii. 00-
pa3 3apd He CJyYa#HO YacTO BCTpEYaeTcsas B
TBOPYECTBE II09TOB, XYAOXXKHHUKOB, MY3HIKaH-
TOB, TaK KaK 3apA — 3TO OAHO M3 CaMEIX
KPAaCOUYHBIX CBETOBBIX fABJIeHW# npupoasl. Ha-
ubonee spKu BeuepHHe 3opu. Cpasy mocie
sdaxona Connna ocobeHHO mpu GOJMBIIOH IpO-
3paYHOCTH BO3yXa KPAacKH 3apH CTAHOBSATCA
Haubojsiee YMCTHIMH, IIepeXOAbl IIBeTa Heba OT
30JIOTHCTO-KEJITOT0 A0 TEeMHO-KPaCHOTO.

Onyckasacek K ropu3onty, Cosxne 6ICTPO Te-
pfAeT CBOIO SAPKOCTHb, OJIECK €ro KameTcs MeHb-
Ime, IBET MEHAETCH, M y CaMOoro rOpPH30HTA
CosHlle cTaHOBUTCA NMypIypPHBIM, GarpaHeiM. B
mecTe 3axoza ConHIa ero Jy4u HAYT Hapaj-
JIeJILHO ILJIOCKOCTH TOPDM30HTA M M3-3a Pa3HOM
TJIOTHOCTH BO3JyXa MCILITHIBAIOT Pa3HOe OC-
JabseHne 3a cyeT paccesHus cBera. Te Jjyuwm,
KOTOpbIe uAyT Gimke K 3emiie, IPOXOLAT uepes
camble IJIOTHBIE CJIOH M OyayT ocsiabneHsl 60Jb-
me apyrux. Jlyuun npuoOpeTaroT KpacHYIO OK-
packy. Te Jyun, KoTOpble IPOXOAAT BeImE, OYy-
IyT ocJjiabieHBl MEHbIIIEe ¥ CTAHYT OPaH)KEeBLIMH.
Eme Gosiee BhICOKHE JIyun — KeJThIMU. Camule
BBICOKOITPOXOAAIINE JIYYHX MEHbIIe BCEro ocJab-
asiorea. OHM ocraHyTcss GeJIBIMH.

C BuIOM 3ap¥W JIIOAM CBA3LIBAJIXA IPUMETHI
noroasl. KpacHas 3apsi 4acTo 03HA4YaeT Iepexoz
OT SICHOM Ioroxb! XK HeHactbio. MHOrama mnpu-
pPOAHBIE IIPHMMETHI MPOTHBOpPEUMBEI. MOXHO yc-
JIBIIIATD, YTO KPACHBIM 3aKAT K CHJILHOMY BEeTPY
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U JOXKAI0 MJIM Ke, HA0BOpOT, K «BEApPYy», T.C.
sSICHOM TMXO# noroze. MeTeoposioru ogqHo BpeMs
BeJM HaOJIONeHWsA 3a BHEIIHUM BHJAOM 3apH,
OTMEUAJH MOMEHTHI BPEMEHHM ¥ HAaIpaBJIeHHS
U3MEHEeHHI IBeTa, COCTABJAJY AHAJIU3bI TEM-
nepaTyphl, BJIQKHOCTH, CKOPOCTH BeTpa, BO3-
AYIIHBIX MAacC, IMBITAJINCH COCTABJATh IPOI'HO3bI
norogsl. OTMM MeToxaM mNpuzaBaiu OoJbImoe
3HAQUEeHHe AOCTATOYHO JOJIroe BpeMsf, HO 3aTeM
CHUHOIITMKHM IepemJu K Apyrum, Oojiee Hanmex-
HBIM cItiocofaM nmpeackasslBaTh norony. Ho tem
He MeHee BHJ BeuepHeil 3apH UrpaeT CBOIO POJIb
M MOXKEeT IIOMOYb B COCTABJIEHUM IIPDOTHO30B.
ConHne cazuTcs Ha 3amaje, a <«Iorogas, Kak
M3BEeCTHO, B CHJIy BpameHus 3eMJH, Iepeme-
ImjaeTcs C 3amajza Ha BOCTOK.

YTO TAKOE IIOJIAPHOE CHSIHHE?

9To, MOXKaNyil, camMmoe KpacuBOoe, caMoe Kpa-
COYHOE CBETOBOe siBJIeHHe B mpupoxe. rpa cae-
Ta ¥ I[BETa 3aYapOBLIBAET, MEHSAETCA HA IJa3ax
KapTuHa cBeueHuss. Ha pycckom CeBepe mo-
JApHLIE CHAHKUA HA3LEIBAJY Ta30PAMHM, UJIH CIIO-
goxamu. ITa3opsiMu — BO3MOXHO 3a CXOJACTBO
o oxpacke ¢ sopamu. CrojloxaMmm — OT CJIOBA
CIIOJIOIIUTH, TPEBOXKUTH, OecioKouTs. Bo Bpemsa
NOJIAPDHBIX CUSTHUM He60 ObIBaeT KpaCHBIM, KaK
npu moxape. M.B.JIomoHocoB, Habiiozas 1mo-
JIpHOE CHUsHHNE C JEeTCTBa, 00pasHO HAa3bIBAJI
ero «mnoxxapom HebOec». IIpm CHIBHBIX NOJNSAD-
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HBIX CUSHUAX OBIBAJIM Takue cJydau, KOrjga
KpacCHBIA 11BeT Heba AeiCTBUTEJIHHO IPUHUMAJIHA
3a 3apeBO IOKapa M IMOMAapHbBIE KOMAHALI BEHI-
e3xanu «Ha moxkap». IlonsipHble cuaHMA OnI-
BaIOT Pa3HOOOPa3HBIMU: MOTYT OBITH HEIIOABU K-
HBEIMM, MOT'YT NYyJLCHPOBaTb, MOT'YT HMETh BHUJ
JIGHTHI, IYyr¥, IOBepXHOCTUA. IloxBumIKHEIE IIO-
NspHBle cuAHUA Oosee KpacuBbl. OHM YacTo
IIOX0XHM Ha CKJIQJKM THUraHTCKOro 3aHaBeca.
DBriBaroT mHOrza B BUAle OANMHOYHEIX JIyued WM
aydeit, Kak Obl CBA3aHHBIX B NyuKH. VHorpma
BCTPEYaloTCA KOpPOHOOOpa3Hble NIOJSAPHBIE CUA-
HusA. Yame Bcero OHM HAOIIOZAIOTCA HOUBIO,
HO M3peAKa HaOJII0ZAIOTCA M AHEBHBIE CUSAHHUS.
910 HEeOOBIKHOBEHHOE OIITHYECKOe HABJICHHE B
aTmoctdepe npoucxoxut Ha BricoTe oTr 80—100
o 400 kM, pexxe pocturaet Beicor 1000—1100
KM. PaspeXeHHBIA BO3AYX Ha GOJILIIMX BHICO-

m

o U110 o ot

166



Tax CBETHUTCA MOA geiicTBmeM maymero oT Cou-
HIlA IIOTOKA 3apsAYKeHHKIX YaCTHI], HAa3LIBA€MOr'o
«COJTHEYHBLIM BETPOM». OTH 3apsKeHHBIe 4ac-
THIH — IIPOTOHHI ¥ 3JIEKTPOHHI MMEIOT TaKyIO
OOJIBITYI0 DHEPruio, YTO, CTAJKHUBAACh C dac-
THIAMH BO3AyXa, BHIBHIBAIOT HMX H3Jy4YEHHE.
ConHeYHBI# BeTep — 3TO, IO CYIIECTBY, IOTOK
COJIHEYHOM IJIa3MBl U3 ITOCTOSSHHO PAaCIIHPSIO-
merocss HapysKHOro cJjosa camoro ConmHnma —
COJTHEUHOM KOpPOHEI. IIOTOKM 3apsiKeHHBIX ua-
CTHUI] 3 COJIHEUHONH KOPOHBI IIPOHU3BLIBAIOT BCE
OKOJIOCOJTHEYHOE ITPDOCTPAHCTBO, OHM HelpPephIB-
HO o0AyBalOT M Hamy 3eMJyio. 3eMJIsz HMeeT
MarHuTHOEe II0Jie, KOTOPOe CTAHOBUTCH HMHTEH-
CHUBHEe B NOJNAPHHIX oOsacTax. MaraMTHOE IO-
Je 3eMiIM B3aMMOAEMCTBYET C COJHEYHBLIM BET-
poMm. Maraurtochepa 3eMJIH CTAHOBUTCS IIOXO-
JKel Ha KOMeTy C JJIWHHBIM XBocTOoM. Ilonsap-
HBIe CHSHHUSA BCErAa CONPOBOXKIAIOTCA MATHUT-
HBIMM OypAMHM, HApYmMIeHUAMH COCTOSHUS
noHocheprl. Bo BpeMs MOJADHBIX CHUAHHHM Ha-
pymaerca paxuocBA3b. C moBepxHOCTH 3eMJIH
TOJNSIPHBIE CUSTHUS BUAHKI B BHICOKMX IIMPOTAX,
T.e. BOm3u CeBepHoro m IO)KHOro mosocos,
3a IlonsApHEIM KPYroM, HO TOJLKO IIPDH OTCYT-
CTBUH 00JIaKOB; M3 KOCMOCA CHSHUS BHIHEI
BCerjga ¥ IIDU 3TOM OAHOBPEMEHHO HajA 60Jb-
myMH TeppuTopuamu. HabGuofneHusa ¢ muUJIOTH-
PYeMBIX KOCMHUYECKHX KopabJyieii m opOuTasb-
HBIX CTAaHUMH nMpuHECHH 6oraTyio mHpOpMANUIO
O IPOCTPAHCTBEHHOM PACIIOJIOKEHUH IIOJAPHBIX
CUSHHMH, WX INOBTOPSEMOCTH B pa3HOE BpeMs
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cyrok. IloaBuiace BO3MOXKHOCTh MX HAGIIOAATH
6e3 ocnabaA0mero BAMAHNS HMKHAX ILJIOTHHIX
cioeB aTMoctephl, feJaTb U3MEPEeHHA BHYTDHU
€CaMoro IOJAPHOro cusiHuA. IlogBHIACE TaKMKe
BO3MOYXHOCTb BEI3LIBATH IOJISPHBLIE CHSAHUA HC-
KYCCTBEHHO, M C HMX IIOMOINLIO MCCJIELOBATH
CTPYKTYPY MArHUTHOrO MOJS 3eMJIH.

YTO OCBEIIAET 3EMJII0O HOYBIO?

B HOuHBIEe yachl 3eMHaA IMOBEPXHOCTb OCBe-
meHa JIyHo#f ¥ HEKOTOPBIMM APYrHMHM HCTOY-
HHUKaAMH cBeTa. B fACHBIE JIYHHBIE HOYM, KOrja
IJIa3 afanTHUpyeTcH, T.e. IPABBIKHET K JYHHOMY
YPOBHIO OCBEHIEHUA, MOMKHO JII0GOBaTHCA Kpa-
coToi HOYHOro meisaxxa. JlanamiadT, saauTeIi
JYHHBIM CBETOM, He ONHAXKJABI BXOXHOBJISJI XY-
IOXHHKOB M 1103T0B. OuH 13 adgopuamos Ko3s-
mel IIpyTkoBa riacut: «Ecau y Tebsi cipomeHo
OyzeT: 4TO moJjie3Hee, COJIHIIE MJIU MecHAl? —
orBeTcTBY#: Mecsal. 60 cosHLIe cBeTUT IHEM,
Koraa u 6e3 TOro CBETJIO; & MeCHI] — HOYBIO».
CaMbIM CHJIBHBIM MCTOYHMKOM CBETA HOUYBLIO SIB-
aserca Jlyna. B moamoayHEMe OCBEIIEHHOCTD,
cos3maBaemMas «MoJionoiis JIyHoit OGosibmre, ueM
OCBEIIEHHOCTh, CO3ZlaBaeMas <«CTapoii» JlyHoii,
IIPEMEPHO Ha 1/5 yacTh. TO MOXKHO 00'bACHUTH
TeM, YTO HA INOBepxHOCTH JIyHEI, OOpameHHO#
K 3emJe, NATHA, T.e. 00JIaCTH JYHHBIX MOpen
M OKEaHOB, DAaCIIOJIOXKEHHI HEPaBHOMEPHO: Ha
«rioprpere» JIyHBI B ee JIeBOM YAaCTH TEMHHEIX
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ob6sacre#t OosibIme, YeM B IpaBOi vacTu. Eciau
HOoub Oe3nyHHasA (Aaa HaOMIONEHUII 3Be3NHOTO
Heba camoe ynobHOoe Bpems), TO Ha3eMHBIe
[IpeAMeThl BCe PaBHO OCBEIEHBI, XOTS ¥ OYeHb
cj1a60. OTY OCBEIMEeHHOCTh 3€MJIA CO3JAI0T 3Be3-
nel. IIo Mepe Toro, Kak rjia3 IPUBREIKAeT K
TeMHOTE, YEJIOBEK HaUMHAeT pas3jndaTh Bce 6o-
see caabble 3Be3fLI M Bce B OoabIneM KOJuye-
crBe. IlocTemeHHO OTKpEIBaeTcsa <... Oe3xHa
3Be3j nonHa». IloxaBiasaomee GOJBIIMHCTBO AP-
KHX 3Be3x HaxoauTca B obsactu Muaeunoro ITy-
TH. OTO caMas CBeTJIad YacTh 3BE3HOro Heba.
ITonbITKA OLIEHUTH POJIbL CBEUEHUS 3Be3] B OC-
BeIIeHNH 3eMHOM ITOBEPXHOCTH HOYBIO OBLIH
BrepBuie npeanpuHaATs eme 1901 roay amepu-
KaHCKHM actpoHomoM HblokomOGom. OH ycra-
HOBHMJI, YTO BCeil OCBEMIEHHOCTH, CO3aBaeMoOi
3Be3/IaMH, XBaTaeT TOJILKO Ha ITOJIOBMHY OCBe-
IIIeHHOCTH, HalbJyiomaemoit ¢ 3demaum B Oe3nyH-
HYI0 HOYb. POJIb IJIAHET B OCBEIEHHM 3eMJIH
HUUYTOXHA. KaKko# xKe ele eCTh MCTOYHUK CBe-
ta? Ero obHapyxuau B Tom e 1901 roay
HeMelKue y4eHnle, Osnaromaps dororpaduposa-
HHUIO CHEeKTpa HouHoro Heba. Ha crekTpaibHBIX
IJIACTHHAX Be3ie O0HAPYKHBAJINCHL 3eJICHBIC
JIMHUM, XapaKTepHBIe JUIS IIOJAPHBIX CUSHMH.

ITosBUIOCH MIPEAIIONOKEHNE, UTO HEIIPEPHIB-
HBI} 3€JIEHHI CBET NMOCLIJIAET UCTOYHHK, HAXO-
AAmuiica B 3eMHON armocdepe. Yuennle I'on-
adauauu, Arrauu B 1909—1915 romax wuccae-
noBayu cnekTp Mueusoro Ilytu B pasHeIx mu-
porax, ma)Xe TaMm, IZe MOJApHhIe CUAHUA Ha-
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6monaloTcss KpaiiHe penko. Bcrogy mnpmeyrer-
BOBaJIa 3eJieHas JIMHWUS, B KaXKJOM CHHUMKeE
cnexktrpa. SIpxkocts suHUMM Oblia TeM O6oJjblie,
yeM OJiMKe K TIODM3OHTY IIPOBOAMJIOCH (OTO-
rpadupoBanue. OcTaBajioch CAEJIATH BHIBOA, YTO
BeCch He60OCBOA KAXKAYI0O HOYb HM3JIyYaeT Herpe-
PBIBHEIH CBeT, NMOJKOOHLIA CBETY IOJSPHBIX CH-
SHUH.

Taxkum o6pasoM 6bLIO OTKPBITO HOYHOE CBe-
yeHue artMmochepsl. Brixogur, uTo aTrmMoctepa
3emun, ee «BO3AYyIIHAA Iy0ba», HE TOJBKO «CO-
rpeBaeT» 3eMJIIO, IOIJIOmMAA TEIJIOTY, M3Jyda-
emyl0 3eMJieii B KOCMHYECKOE IIPOCTPAHCTBO,
He TOJBbKO 3amumaeT 3eMJII0 OT IyOMTeIbHBIX
yabTpamnoJeTOBBIX JIydell M OT <«HeOeCHBIX
KaMHeli» — MEeTeOPHTOB, HO M eIe OCBeIaeT
3emiio Houbio. To ecTh B orcyreTBMe JIyHEI
aTtmochepa 3eMin ABJISETCA ee I'JIABHBIM <«CBe-
THJILHUKOM» .

B armoctepe cBeTsaTCs He Bce ee CJIOH, a
BepXHUe, pa3pexkeHHble Ha BeicoTax or 100 xo
300 xm. Ilom pmeiicTBMeM yiasTpadmOJIETOBOrO
uanyuenusa CoJiHIIA IPOMCXOAMUT paciieIlIeHue,
WM, KaK TOBOPAT, AMCCOIMAIIMS MOJIEKYJ ra-
30B HA COCTaBJAIOINIME MX aTOMbI. ATOMEI IIpH
CTOJIKHOBEHHUAX APYr C APYroM CHOBA COenH-
HAIOTCA C MOJIEKYJIaMM, IIPM 3TOM BhIAENACTCHA
9HEpPrusi — OSHEePrus H3JIYYEeHHUS.
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IIOYEMY JIYHA — CIIYTHHK?

B acTPOHOMHM CIIyTHHKOM HAa3LIBAETCS TeJIO,
KOTOpOe Bpalaerci BOKPYTr GoJblmero ro pas-
MepaM TeJa M YAEpKUBAETCS CHJIOH ero mpw-
TsKeHudA. Jlyga — coyTHHK 3eMiu. 3eMas —
cnyTHUK CosHna. Bee nuanersr CostHEUHOM cH-
CTeMEI, 3a UCKJIIOYeHHeM Mepkypusa u BeHepsl,
MMEIOT CIYTHHKH.

HckyccTBeHHBIE CIYTHHKH — 39TO CO3JaH-
HBIE YeJIOBeKOM KOCMHYECKHEe armnapaTsl, Bpa-
LHIaoIqeca BOKPYr 3eMJIHM WM APYroi IaHe-
Tel. FIX 3anmyCcKalT C Pa3JIAYHBIMH IEeJIAMM:
IJIsT HAYYHBIX HCCJIENOBAHHUM, Ui HMIYYEeHHUA
MOroAsl, IJIA CBA3U.

Cucrema 3emaa — JlyHa — yHUKaJbHaAfA B
ConHeuHO¥M cHucTeMe, TaK KAK HH OfHA IJIaHeTa
He ¥MeeT TaKOH KPYIHBIA CHOyTHHK. JlyHa —
eIWHCTBEeHHBI CHYTHHK 3eMJIH, 3aTO TAKOH
Oospmoit m Gau3Kmiil

Ona BHAHA HEBOODYXKEHHBIM IJIa30M JIydIle,
yem Jiobas mniaaHera B Teaeckon. Teneckomwu-
yecKue HAOJNIONEeHHA M KpynHbIe (oTorpadpum
ITIOKa3EIBAIOT, YTO €e KpacuBas NOBEPXHOCThH He-
POBHasi M YpPEe3BBIYAWHO CJOXKHAadA. AKTHBHOE
M3yUeHHEe eCTEeCTBEeHHOI'0 CIYTHHKA 3eMJM Ha-
yajock ¢ 1959 roma, xorma B Hame#l crTpaHe
n B CHIA no mHanpaBieHuio K JlyHe pnsa Bce-
CTOPOHHEr'0 ee HMCCJEAOBAHUA OBLLIM 3amyIeHBI
KOCMHYEeCKHEe 30HALI, ABTOMATHYECKHE MEeIKILIa-
HeTHbIe CTAHIMHA, AOCTABUBIIHNE OOpa3mbl JIYH-
HBIX mopox. M nmo Hacroslmero BpeMeHH KOC-
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MUYECKHe annapaThl IPUHOCAT HeMaJio MHGOp-
Mauuu Ajaa paboTsl ceenoaoroB (yueHBIX, U3y-
yaiomux Jlyny). MHoro 3arazok TauT B cebe
Ham cnyTHMK. Jlojroe BpeMsa JIIOAX He BHAEH
ero obpaTHOif cTOPOHHI BILIOTHL A0 1959 roxa,
KOrzia aBTromMaTudyeckas craHuusa «JlyHa-3» coo-
TorpadMpoBasia HEBUAUMYIO CTOPOHY JIYHHOM
noBepxHocTH. Ilo3gHee HA OCHOBE CHHMMKOB,
MOJIy4eHHbIX C IIOMOIIbI0 OTeYeCTBEHHOH CTaH-
Ui «30HA-3» M aMepPUKAHCKHX KOCMHYECKHX
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annapaTtoB «JIyHap opburep» GbLIM COCTABJIEHBI
kapThl noBepxHocTH JIyHEI. IloseTsl JyHHBIX
aBTOMATHUYECKHX CTAHUMH ¥ BHICAZKH JIVHHBIX
SKCHEAMILUIA ITOMOIJIM IIOJIYYUTHL OTBET HA Iie-
JIBIA PAX HESICHBIX BOIPOCOB, BOJIHOBABIIMX ac-
rpoHoMoB. Ho, B ¢BOIO ouepesb, OHH IIOCTABUJIHA
repef acTPOHOMAaMM HOBHIE 3aJauM.

ITIOYEMY JIYHA IIPEBPAIIAETCHA
B MECAI?

Ilonabmonaiite 3a Jlymoit um Bl yBUAUTE,
UTO BHJ €e MEHseTCA KaxAuld nenb. CHavaya
y3eHbKUi# cepmn, 3areMm JlyHa mosiHeeT M uepe3
HECKOJIbKO JHeil CTaHOBHTCHA Kpyrioii. Eme ue-
pe3 HEeCKOJIbKO AHe# moJsiHas JIyHa IOCTeneHHO
CTAHOBUTCSA BCE€ MEHbIIE€ M MeHblIe M CHOBa
nesiaercst moxoxked Ha cepn. Cepn JlyHbl uacTo
Ha3LIBAIOT MecAneM. Eciu cepn IIOBEPHYT BHI-
MIYKJIOCTHIO BJIeBO, Kak OykBa «C», To rosopAar,
yto JlyHa «crapeer». Yepes 14 cyrox um 19
YacoB IOCJIe MOJHOJYHHSA CTAphlii MecdAll ucC-
yegHer coBceM. JIyHa He BuaHa. Takyio ¢asy
Jlyubsl Ha3LIBAIOT «HOBOJyHHMeM». IIoToM mocre-
neHHo JIyHa H3 Y3KOro cepma, NOBEPHYTOro
BIPABO (€CJIM MBICJIEHHO HPOBECTH IIPAMYIO JIH-
HUI0 4Yepe3 KOHIBI CepIia, IoJyduTcss OykBa
«P», T.e. MecsAI[ ¢pacTeT»), IpeBpamaeTca CHO-
Ba B nosnyio Jlymy.

Yro6ut JlyHa cHOBa «BHIpOCJa», Tpebyercs
TaKO# JKe IIPOMEXKYTOK BpeMeHM: 14 cyTOK M
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19 yacos. UameHenme Buzpa JIyHEHI, T.e. u3Me-
HeHUe JIYHHBIX (a3, OT NIOJNHOJYHHMS KO IIOJI-
HOJYHUSI (MJIM OT HOBOJIYHHUS JO HOBOJIYHHUS)
NMPOMCXOAUT KaXKJAble UEeThIpe HeLeJH, TOouHee,
3a 29 ¢ IOJIOBHHOM CYTOK. JTO JYHHBIA MeCHIl.
OH mocay»XHMJI OCHOBOH ZJI COCTaBJIEHHS Ka-
JeHxapsa. MOXHO 3apaHee pacCYMTAThb, KOrja
u Kak Oyzer BuaHa JIyHa, korjga OyayT TeMHEIe
HOYH, a KOrja cBeTJible. Bo BpeMsi IOJIHOJIYHUA
JlyHa moBepHyTa K 3eMJie OCBEIIEeHHOH CTOpO-
HOM, a BO BpeMs HOBOJIYHUSI — HEOCBEIIIeHHOM.
Jlyna — TBepAoe, xojomHoe HebOecHOe TeJIO,
CBOero co6CTBEHHOrO CBeTa He M3JIy4aeT, CBETHT
HA He0e TOJIBKO IIOTOMY, YTO OTPa’XaeT CBOei
nosepxHOCThI0O cBeT CosHma. OOpamasch BOK-
pyr 3emuu, JlyHa moBopauMBaeTCA K HeH TO
MIOJIHOCTHIO OCBEIIEHHOM ITOBEPXHOCTHIO, TO 4Ya-
CTHYHO OCBEIEHHOH IIOBEPXHOCTHIO, TO TEMHOM.
BoT moaToMy B TeUYeHHE MeCAla HeIPEephLIBHO
MeHseTcsa Bup JIyHbBI.

nocnepHRK 4Yerseprb
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KAK TAM, HA JIYHE?

Jlyga — camoe 6su3Koe K 3emie HebGecHOe
Teno. JIyd cBeTa OT ee NIOBEPXHOCTH JOJIETUT
no 3emun (a ato paccrosHue 384 400 kM) 3a
BpeMs 4yTh Oosbmre oxHO# cekyHAabl. Ho Ha
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KOCMHMUYECKO# pakere JieteTh Ha JIyHy Hano He-
CKOJIBKO OHEH, IIOTOMY YTO XOTSI Y PaKeThl M
6osbuIasg CKOpPOCTH, 3a JIYYOM CBeTa el He yr-
HaTbCA. B fACHYI0O JYHHYI0O HOYb XOpOHIIO Ha-
Ooaoxate AucK JIVHBI.

JlyHa, KaK ¥ Bce Jpyrue ILJIAHETHI, CBETHUT
orpa:xkenasiM csetoM Commna. Ot camoit JIyHbI
cBeTa He OosbIIe, YeM OT CrOpeBIIe#d CIUYKH.
Ho ee ocsemaer CosrHile 1 moaTomy JIyHa BuaHA
Ha Hebe.

B 6mHOKJIBL XOpomo BuAHO, uTo JlyHa —
map. Ha JlyHe BUAHEI TeMHEIE IISITHA, KOTOPHIE
Ha3bIBAIOT MoOpsaMH. HO B HUX HET HUM Karu
Boasl. Her y JIyHEI M aTmMochepsl, I109TOMY
HET M He MOXeT ObITh XH3HH. ACTPOHABTHI,
nobwiBaBmue Ha JlyHe, ObLIM OfeTHl B CKadaH-
Ipbl — 3allUTHBIE KOCTIOMBI. JTO OBLIM ame-
pukanisl H.Apmerporr u 9.0agpun. Ilosepx-
HoCTh JIyHBI, ocBemeHHass CoyiHIleM, HarpeBa-
erca no temneparypsl 130°C. Ecau 6w Ha Ha-
meit 3emiye ObLIa TaKas TemIepaTypa, TO McC-
yesJsa 661 aTMochepa, TaK KaK MOJIEKYJIBI I'a30B,
M3 KOTOPHIX COCTOMT BO3AyIIHaA o00JIOUKa Ha-
mei miuaHeThl, MpuobGpesin Obl OTPOMHYIO CKO-
pocTh 2,4 xM/c 1 nokuHyJIH 661 3emirio. Houbio
TeMIlepaTypa JIYHHOH IOBEPXHOCTH IIOHMIKAeT-
csa 1o munyc 160 — 170°. Houb ¥ fieHb AJATCA
Ha JlyHe oxoyio 15 3eMHBIX CYTOK, T.e. CYTKH
JIYVHHBIE JOJIbIIe 3eMHBIX nmouTu B 30 pas. Jiyna
obpamaeTcsi BOKPYr CBOEH OCH POBHO CTOJIBKO
BpEMeHH, CKOJILKO eil Tpebyercsa, uToOBI 06Jie-
TeTh BOKDYr 3emJid, II0O3TOMY OHa Bcerga o0-
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pameHa K 3eMJie OXHMM IIOJymIapueM. JTO. 3Ha-
YHUT, YTO B KaXKJ0e IIOJHOJYHHE JHUK JIyHH
onuHAKOB. MBI HabJi0jaeM OXHM U Te ¥Ke TeM-
Hble NATHA.

JlyHa MeHbIIe 3eMJIM II0 BeJWYHHE M II0
macce. JIyHHEIA pagmyc paBeH 1738 km, a y
3emutz 6400 kM. Macca Jlyusl B 81 pa3 meHbIne
Macchl 3eMJH. ITO 03HAYAET, UTO CHJIa IIPH-
Ts)keHUs Ha JlyHe MeHbIme, ueM Ha J3eMmJle.
Bce npeametsl Ha JlyHe B 6 pa3 serue. U ecau
OBl KOCMOHABT Ha JIyHe NOANPHITHYJ, TO €ro
NPBIXKOK NOOMJI OBl BCe PEeKOPALI Ha 3eMJe.

Coe
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KAK H3YYAJIH JIYHY?

Honaroe Bpemsa uaydyeHue JIyHml ObLIO orpa-
HHYEHO TOJIBKO TeJIeCKOIIMYEeCKUMH Halbiozne-
HuaMu. OZUH acTPOHOM CKasaj, 4TO JIYHHasd
MIOBEPXHOCTh — 3TO KHUra, IO KOTOPOM MOXKHO
IIPOYECTh €€ HCTOpMI0. TakadA <«KHHras Jeucr-
BUTEJbHO CYyIeCTBYyeT, OZHAKO no 1959 roxa
NIPMMEPHO IIOJOBHHA ee CTpaHMI[ ObLIa HeXo-
CTyIIHA AJda uejoBeKa. [lexo B ToMm, urto JlyHa,
3aBepmas OAMH IOJHEINH 060POT BOKpPYr 3eMun
IpuMepHO 3a 28 3eMHBIX CYTOK, YCIEBaeT 3a
TO 3Ke BpeM# CZeJaTh TOJbKO OAUH 000pOT BOK-
pyT cOOCTBEHHOI OCH, IIPUTOM B TY K€ CTOPOHY.
ITIosroMmy k 3emie ofpameHa OZHA H -Ta MKe
yacTh JIYHHOro mapa. B 1959 roay coBerckas
aBTOMaTH4YeCKasa CTaHmus «JIyHa-3» BrepBbIe
chororpadupoBasa HEBHAUMYIO CTODPOHY JIYH-
HO#i noBepxHOCTH. B 1966 roxy BmepBhIe B mcC-
TOPHH YeJIOBeUeCTBAa HA JIYHHYIO IIOBEPXHOCTB
B Okean Bypp MArko cnycTujach aBToOMaTH4ye-
ckas cranuua «Jlyma-9», koropasa nmepenasa Ha
3emurio n3o0pakeHue JyHHOro Jasgmacdra. 21
wionsa 1969 roxga uwa JIlyny B Mope CriokoiticTBust
OIIyCTHJIACh ITOCafoyHasd KabuuHa <«Urias
(«Opesi») aMepUKAaHCKOr0 KOCMHYECKOro Kopab-
aa «Anoanon-11» u nepswie Joau H.Apmcr-
poHr ¥ 9.0JAPHH BHIILJIN HA NMOBEPXHOCTH JIy-
HbI, YCTAHOBMJIM TaM HECKOJIbKO HAyYHBIX IIpH-
60opoB, B TOM uucJyie ceiicmorpagsl (mpubopsl,
duKcupylomue coTpACeHus, KojaebaHUA JIYHHO-
ro rpyHra), B3saau o6pas3ubl JYHHHIX IIOPOA H
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BEepHYJIMCh B KOpabib, KOTOPHIK ORI Ha OKO-
JIOYHHOM opOmMTe, rae MX KAl TPETHH ame-
pukaHckuii acrpoEaBT M.Kosumr3. B mocie-
JyIOIMe TPHU rofa eme NATh aMEepPHMKAHCKHUX
sxcriegunuit mobmiBasiu Ha Jlyme. Ceiicmorpa-
({bl, YCTAaHOBJIEHHble HA JIYHHOH IIOBEPXHOCTH,
3aperucTpupoBaju cJjabble JYHOTPACEHHA,
yaCTh M3 KOTOPHIX BHI3BaHA IaJeHMEM MeETeO-
PHUTOB, & MHBIE — CEMCMHYECKMMH IIpolecca-
MU, IIPOUCXOAAMUMHU B Heapax JIyHEHI.

B 1970 roay crannusa «Jlyma-17» nocra-
Busa B Mope Jloxkaeit coBeTCKUH caMOXOAHBIM
annapat «Jlysoxox-1», a B 1973 rogy B Mope
Acuoctn pgeiicrtBoBan «Jlymoxox-2», mocras-
JIeHHBI# cTaHuuel «JlyHa-21». O6a syHOXO0OZa
YIPaBJAAJINCH IO pagmo ¢ 3eMJu, BeJH TeJie-
BH3WOHHBIE IIepefadyH JIYHHOro Jianamadra,
noapo6HO mCcaenOBaJH JYHHBIN rpynr. ILioT-
HOCTh JIYHHOrO TIpYHTa MeJb4Ye IIJIOTHOCTH
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3emiuu. Bo3pacT JYHHBIX IIOPOA OIleHUBAETCH
B 4YeThIpe C JHIIHUM MUJIJIMapAa JeT, 4TO
NMO3BOJIIET €r0 CYMTATh OJM3KKUM K BO3PaCTy
3emanu. HeBmaumoe mnmoaymapue JIyHBI MHO-
roKpaTHo ¢oTorpadpupoBaiy, COCTABJIEHBI
noapobunsie KapTel. COBpeMeHHBIMH Pafu0JIO-
KaIMMOHHBIMM METOAAMM, C IIOMONIILIO Ja3e-
pOB, y4YeHble HMEIOT BO3MOXKHOCTHh H3yYaTh
IeTanbHO Hamy cunyTHuny — JIyny.

YEM HWHTEPECEH PEJIBE® JIYHBI?

IToBepxHOCTh JIyHEI OBljIa BIIepBhIe OITMCAHA
BBIIAIOIAMCA MOJABCKUM acTpoHOMOM Slrom I'e-
BeaneMm (1611—1687). OH cocraBuy mepBbIe
noapoOHEIe KapTH JYHHOro peaneda u omyo-
JIMKOBaJ UX B counHeHun «CeseHorpadus, miu
Onucanue JIyHbI» («cejleHa» — TMO-TpPeYECKH
Jiyna), rpe npeasoxmJy HaszBaHuA HauboJiee
KPYIHBIM JYHHRIM o0BekTam. B 1651 ropy
uTadbAHCKMH# acTpoHoM J[k.Puugonm (1593—
1671) Toxke onybiamkosan Kaprty JIyHhl, cocTas-
JICHHYI0 BMECTe C HTAJbAHCKUM GOUIHKOM
®.I'pumanpau (1618—1663). Vimenno Ha 3TOM
KapTe BhepBhle OOIIMpHEIE HHU3MEHHOCTH Ha-
3BaHBI MOPAMH, KOTOpPhIE COXPAaHMJIX HAa3BaHUA
o Hamux aHeit: Mope Crnoxko#crBust, Mope fc-
HocTtu, Mope Kpusucos, uan Onacuocreit, Mope
Hoxneit, Mope O6siakoB u T.n. MIX pasmeph
or 200 no 1100 xm B nomepeunmnke. Camas
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Oosbmas HHU3MEH-
HOCTb, IIPOTHMKEH-
HOCTBIO CBHIIIIE
2000 kM, wHassaua
Oxkeanom Byps. Ilo-
BEePXHOCTh MOpe#H
CrJIa)kKeHa, IOKPHI-
Ta TEMHBEIM BeIecT-
BOM, B TOM YHCJe
3aCTHIBIIEH JIaBOM,
HEKOrjzla M3BepIKeH-
HOA M3 JIYHHBIX
Heap. Oxean Byps
n Haubojiee KpyI-
Hble MOpA pas3JIuyu-
MBI HEBOODPYXKeH-
HBEIM I'JIa30M B BHUZE
TEMHBIX IIATEeH.

Ha noBepxHOCTH MOpeii MMEIOTCS CKJIAAKHU
¥ XOJIMBI, HeOOoJIbIIXEe OCTPOKOHEYHEIE BO3BHI-
IMEeHHOCTH, HeBLICOKME ropsl. HekoTopsie Kpa-
e€BLIe 30HBI MOpeii Ha3BaHHl 3aJIMBaMH, a He-
GoJsibII¥e M30JMPOBAHHBIE TEMHBIE HU3MEHHO-
¢cTH — o3epamMu. Mops ¥ o3epa 3aHHMAIOT
0,4 Bceif BmauMoOiIl ¢ 3eman noBepxHocTH Jly-
HBl, OCTAJLHAf# 4YacThb JYHHOrO IOJyIMapus
npeacrasaseT coboil MaTepUK, MOKPHITHIH KaK
OTAEJbHEIMU I'OPaMH, TaAK ¥ FOPHBIMH LIEIAMH
u xpe6ramu. BOJIBIIMHCTBO TOPHBIX Xpe6GTOB
TSIHEeTCS BAOJb OKPAMHBI MOpPEed M HOCHUT 3eM-
Hble Ha3BaHHU#, npeanoxkeHHble fl.I'eBesnuem.
Tak, Mope Hoxzaeii orpaHHYeHO C CeBepO-BO-
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cToka AJibnmaMu, ¢ BocTOKa — KaBkasom, ¢
IOro-BOCTOKa — ANeHHMHaAMH, a ¢ ora —
Kapnaramu.

Hexoropsie ropHuie 11eT Ha3BaHLHI KMEHAMH
yuyeHBIX: ropml [ Asambepa, ropnl JleitGxmia
U T.n. BricoTa rop pasjiuyHa, OTAeJbHBLIE I'Op-
HEIe BePIIMHHBI — IIHKM — IIOAHUMAIOTCA O
8 kM. T'opHBIEe CKJOHBI H3pe3aHBI MHOI'OYMC-
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JICHHBIMH YIIEJbAMH M TPEIIMHAMH, a MEXAY
ropaMy TAHYTCA AJUHHBIE AOJMUHBI. MHOro Ha
Jlyne u muockoropuii. ['opHBle pafOHEI JYHHOM
MOBEPXHOCTH IIOKPEITHI MHOYKECTBOM KOJbIIe-
BBIX IOD.

YTO TAKOE KPATEPHBI?

Kparepsl — ropHmele paioHBI JIYHHOI IIO-
BEDXHOCTH, HWMeEIOIHEe OKPYTJIhle O4YepTAHHUA.
Paameps! kpaTepos oT 1 M 10 250 kM. Kpynuuie
U CPpeJHUX pa3sMepoOB KpaTephl U3BECTHHI CO Bpe-
MeH MEepPBBIX TeJEeCKONMUUYEeCKHX HAaOJI0AeHnid
JIyasl. OHE HOCAT MMEeHAa 3HAMEHHUTHIX YUYEeHBIX:
Apucrorenb, I'epogmor, 'mmnmapx, KomepHuk,
Kensep m ap. MHorue KpymHEIe KpaTephl OK-
PYKEHHl IOJIOTMMH BajlaMH, HMMEIOT POBHOE
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JHO, TIOCPeAMHE KOTOPOTO BO3BHIMIAETCHA IIEHT-
pajnbHas ropka. lpyrume mmenT GHopmMy BOpO-
HOK, Kak#ue o0pasyioTcs nmpu B3phIBax. Meykue
KpaTephl B OOMJMHM IOKPHIBAIOT BCIO JYHHYIO
MOBEPXHOCTh M Ja)Xe JHO M BAaJBl KPYIIHHIX
KpaTepoB. MHorme MejnKue KpaTepnl (Zuamer-
pom 10—15 kM) oO6pas3oBaHBI B3pEIBAMH MeTe-
OPHTHBIX TeJ, CTAJKMBaBmuxca ¢ Jlynoun. Bo-
Jiee KpyIHbIe KpaTepbl, B OCOOEHHOCTH Te, KO-
TOpHle HMMEIOT IIeHTPaJLHYI0 TOpKYy, obpasoBa-
JIUCh B Pe3yJIbTaTe AEMCTBHUA BYJKAHOB HA IIO-
BepxHOocTH JIyHEI. ITO MoATBEPKAEHO doTorpa-
¢upoBanuem JIyHBEI ¢ BBICOTHI 25 KM, IIpOBe-
JEeHHBIM C IIOMOIIBIO OJXHOI'O0 M3 MCKYCCTBEHHBIX
CIIyTHHKOB JIYHEI.

MeTeoputaMm 00s3aHBEI CBOMM IIDOHUCXOMKJe-
HUEM M JJINHHBEIE CBeTJIble JIyYHd, KOTOpHIE pa-

. @ <
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JUAJIBHO PACXOAATCA OT HEKOTOPHIX KPYITHBIX
KpaTepoB (Hampumep, oT KpartepoB Tuxo, Ko-
nepHUK, Kemiep) Ha pacCTOAHUA B HECKOJBKO
cOTE€H M ThICAY KujomeTpoB. OHHM mpexcTaBJf-
10T co00# IENOYKM MeJKHUX KpaTepoB, IIOKPHI-
TBIX MEJIKO3EPHUCTHIM BEIleCTBOM, CHJIBHO pac-
cenBalomuM CosHeUYHBIH CBET.

KAKOBO BHYTPEHHEE CTPOEHHE
JIYHBI?

AMepHKaHCKHE acTPOHABTHI M HAIla aBTO-
MaTHyecKas cTaHuus «JlyHa-16» noctaBmiau Ha
3eMiri0 MpoOBI JIYHHOTO rpyHTa. AHAJIKU3 ITHX
npo0b moxasajl, YTO NMOBEPXHOCTHBIE IIOPOALI HA
Jlyne oOpasoBasuch B pe3yJbTaTe 3aCTHIBIIErO
0a3aJbTOBOrO pacriaBa. JIyHHBIE MOpPS SBJA-
I0TCSI paBHUHAMHM, 3aTOIJIECHHBIMM KOrZa-To
BYJIKAHUYECKOMN JIaBOM.

JlyHa, Tak Ke Kak ¥ 3eMJif, COCTOHUT H3
KODPBI, MAHTUM U AApa. CpeHAs TOJIINHA KOPHI
oxoJyi0 60 kM. TosmuEAa KOPEI HA BUAMMOM CTO-
pore Jlyam ToHbme Ha 20—30 kM, ueM Ha
obpaTtHoii. BO3MOKHO, 3THM O6GBACHAETCS OT-
CyTCTBHE <«MODeii» Ha HEBHAWMON CTOPOHE Ha-
mero cnyrHuka. Ilox xopoit Ha raybouny 1000
KM npocTupaercs maHTus. Ilox Helt HaxoxuTes
axapo JIynel, pagumycoM 700 kM. Sxpo mmeer
reMmrepatypy oxosio 1500°, cocrout m3 pacnia-
Ba cuaMKaTHHIX nopox. ITo cpaBHeHMIO ¢ 3eM-
et JIyHa OTHOCUTEJILHO XOJIORHOe HebecHoe Te-
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K 3emne

JIO, C HU3KOH CeMCMHUYECKOH aKTUBHOCTBIO, T.E.
«JIyHOTpACEeHHsA» OLIBAIOT B pe3yJbTaTe Iaje-
HHA MeTeopuToB. Eme oxHOM NpUYMHON CTPaH-
HBIX «JIVHOTPSICEHHii» OBLIM KOCMHUYECKHE JKC-
neanuuy Ha Jlyny. ITocsne B3nera ¢ JIyHH JIyH-
HOM KaOMHBI KOCMHUYECKOro Kopabasa <«AmnoJ-
JOH-12» ceiicMHYecKad anmaparypa, OCTaBJIeH-
Hasi aMepMKAaHCKUMH acCTPOHABTAMH B MeCTe IIO-
cajKH, 3apericTpupoBajyia KoJjieOaHuS JYHHOH
MOYBLI, BO3HUKIINE B pe3yJibTaTe IaJeHNuA Ha
JIYHHYIO TIOBEPXHOCTh B3JIETHOH CTYNE€HH JIyH-
HOM KaOWMHBI Maccoil OKOJIO ABYX TOHH, OTOpO-
IMEeHHOH BCKOpe IIOCJIe CTapTa C OKOJIOJYHHOM
opOUTHI. Y AUBHUTEJLHO TO, YTO KOJIeOaHUSA JIYH-
HOM NOBEPXHOCTH AJHJIACH TIOPa3UTEJIbHO HOJ-
ro: 55 MuH.

AmBajornuyHoe siBJIeHNe OBIJIO OTMEYEeHO U BO
BpeM# II0JIeTa KOCMHUYecKoro Kopabus «AmoJ-
J0H-13». Tperba cTyneHb pakeThl «CaTypH»,
BBIBOAWBIIEH Kopabism Ha JIYHHYIO opOmTy, 110-
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cjie OTAEJIeHHA yJAapwjach O JIYHHYIO IIOBepX-
HOCTh. Ha 3TOT pa3 <«JIYHOTPACEHUs» IIPOAOJI-
JKAJUCH OKOJIO YeThIpex uacoB. JIyHa mocTaBuia
repeA MCCJIEAOBATEJISAMH 3araflky: KakK yCcTpoe-
Hbl Heapa JIyHEI, CymecTBYIOT JH B HHX ITyC-
TOTBl MJIM IIOJIOCTH, 3aIlIOJIHEHHbIE KAKHMH-TO
JIETKMMH BeINecTBaAaMHU. TaKue IIOJIOCTH MOTYT
ObITh CBOCOOPA3HEIMH Pe30HATOPAMHM, 3BYyYallu-
MH IOKOOHO KOJOKOojaM. Bo3MoOXKHO, KoJieba-
HHUA — 9TO «3XO0» JIYHHBIX Hexp.

TP
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IIOYEMY BBIBAIOT ITPHJIHBBI
H OTJIABBI?

B Mopsax um oxkeaHax ABaXAbl B CYTKH ObI-
BAIOT NPUIUB 1 OTAHB. CpeHAA pasHUIA MEX-
Ay BLICOKOM M HU3KOH BOJAOH MOMET COCTABJIATH
or 1,5 M B OTKPHITOM OKeaHe 0 12 — 16 M
B Y3KUX BOPOHKOOOpDa3HBIX 3aJIUBaxX, OTHEJICH-
HBIX OT rJiy0OKOro OKeaHa IIMPOKHMMH OTMeJIs-
mu. JlaBHO 3aMeueHO, YTO BBICOKMH IIPHUIUB
cBs3aH ¢ ABmkeHueM Jlynnl. Jlyna, camoe Gsu-
JKaiimee K 3eMJie TeJO, AeHCTByeT HA Hee CBOUM
NPUTHAKEHUEM. JTO IIPUTSKEeHUEe AedopMUpyeT
IIOBEPXHOCTh 3eMJH, 0COOEHHO ee BOAHYIO 000-
aourky. HaubGonpmee npursixkenne K JIywe muc-
NBEITEIBAIOT Te 00JlacTH 3eMJIM, KOTOphie pac-
IIOJIOXKEHBI BJOJIb HampaBJeHus 3emiasa — Jly-
Ha. IIpy cyTOouHOM BpameHUH 3eMJIH IPHUJIUBEI
M OTJIMBBEI OYAYT IOOYEPENHO MCILITHIBATL pas-
Hble YYaCTKH 3eMJIH.

CymecTBYIOT IPUJIMBEL U B TBepAO# 000J104-
Ke 3eMJii — 3€MHOH KOpe, HO OHM TaKue He-
3HAUHUTEJIbHEIE, II0 CPaBHEHHI0O C MOPCKHUMH,
YTO MBI HX He 3aMedaeM. 3eMJIsl, Bpamasch
KaK eauHOoe Iejioe, Kak ObI IIPOBOpAuYMBAaeTCs
noJ BOASHBIMM ropbaMu, CTpPeMsCh IIOBEPHYTH
ux BMmecre ¢ coboit. Ho cmiabl TpeHus, AeHcCT-
BYIOIIlME€ MEMXJAY BOJLOM ¥ TBEDPAOH IIOBEPXHO-
cThio 3emJM, MemalT 3TOMy. B pesyibTare
CKODPOCTBH BpallleHus 3eMJIX BOKDPYT CBOei ocH
yMeHbIIaeTcd. 3eMJA MMJIJIMOHBI JIeT Has3aj
Bpamajniach ObIiCTpee, CYTKH OBLIM Kopoue, a
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MUJJIHOHBI JIET CIYCTA OHM CTaHyT OGoJblie,
IJINHHEe, YeM B HaCTofAllee BpeMd.

Bort kak JIyna peiicrByer Ha 3emiuio. B ¢Boio
ouepenb ¥ 3emias Biauser Ha JIyHy, naxke B
ropasdzno OonpIneit cTemeHM, TOCKOJIBLKY Macca
JIyanl cocraBaser 1/80 uyacThr Macchl 3eMJIH.
IIpursaxenue 3emiei IpUBEIO K TOMY, YTO CKO-
pocTh BpameHus JIyHBI NTOCTENNEHHO yMEHbIIa-
Jlach, M NiepmoA BpameHus JIyHBI CTajl paBeH
nepuony obpameHusi ee BOKpyr 3emuu. Ilpm-
JIUBHOE JEHCTBHME — 3TO CJIEACTBHE IpPaBHMTa-
nuu. Ilo 3aKOHY BCEeMHUDHOrO THATOTEHHS BCe
TeJia HAXOAATCA B 'PaBUTAIlMOHHOM B3aMMOJEH-
crBuu. Ha mamy 3emiio peiicrByer CosHue u
BCe ILIaHEeTH! B padHo# creneHu. IleiictBue Jly-
HBl Kaxk HauOosiee Onmakoro HebGecHOro Treja
SAAPDKO MPOSABJAETCA B MOPCKHX M OKEAHCKHX
TIPUJINBAX.

npunue

ornus /
3emna (sup c nomoca) /
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KAK BJHAET KOCMOC HA Moroay?

IIo ompexneneHni0 METEOpPOJIOroB, moroga —
9TO COCTOAHHME CaMBIX HHM)XKHHX CJIOEB BO3QRy-
xa — Tpomnocepnl. II03TOMY XapaxkTep NMOrozanl
3aBHCHT OT TEeMIEPATYPhl PA3JIMYHEIX YIACTKOB
3eMHO# noBepxHOCTH. IlepBOnIpUUAHO! MOrOAKI
u xaumata sasiagerca CosHmoe. 9TO ero Jydu
NPUHOCAT HA 3eMJII0 9HEPruio, 3TO OHH II0-pas-
HOMY COrpeBalOT 3eMHYIO IIOBEPXHOCThL B pas-
JUYHLIX palioHax 3eMHOro Imapa.

Jlo camMoro nocjgexHero BpeMeHH KOJHYECTBO
COJIHEYHOM 3HEepPruu, IOCTyIalomed Ha 3eMJio,
CYMTAJIOCh HEM3MEHHBLIM. BBIJIM M3BECTHHI KO-
JjebaHusl YPOBHA COJHEYHOM AaKTHBHOCTH, HO
MEeTEOPOJIOTH CUMTAJNH, YTO 3T M3MEHEHHS He
OKa3BIBAIOT NPAKTUYECKM HHMKAKOr0 BJIHAAHUA
Ha UHTEHCHBHOCTb TEIJIOBOT'O IIOTOKA, MAYIIEro

& 1 e A
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Ha 3emumio or ConHna. OxHAKO NpHM H3yYeHHH
MHOT'OJIETHHX HaOyrofeHui OBLJIO 3aMeYeHOo, YTO
yCHJIeHHE COJIHEYHOH AKTHBHOCTH BLIBLIBAET B
atmocdepe 3emyn o6pa3oBaHNe IIHKJIOHOB M aH-
THIMKJIOHOB, DE3KHX HN3MEHEHH# TeMIepary-
pel, Betpa. Ho He Tonbko omuHo CojsHIEe <«BH-
HOBaTO» B M3MEHYHUBOCTH IIOrOALI. SHAUMNTEb-
HYIO DOJIb UrpaeT 3eMis, T.e. HA pa3BUTHE aT-
MOC(hEPHBIX IIPOLECCOB BJIMAIOT HEOXHOPOLHO-
CTH 3eMHOH KOpHI, XapakTep peJjbeda, reoso-
rHyecK¥e M IpaBHTALMOHHEIE OCOOEHHOCTH. ¥Yue-
HBbI€ YCTAHOBMJIM, YTO IIOABOAHBIE KOTJIOBHHEI H
BINAAUHBLI CJYXKAT YCHJHUTEJIAMH METEeOIpo-
neccoB. PazButue Tai()yHOB 3aBHCHUT OT TEM-
mepaTyphl BOALI HA IMOBEPXHOCTH OKeaHa. Oke-
aHBl M MOpS HrpaloT OAHY M3 IIePBHIX poJieH
B METEOPOJIOTHUYECKOM <«CHEeKTaKJie». BLIsCHH-
Jock, uTo M JIyHa MOXMeT BO3HeiCTBOBaTHL Ha
pasBuTHe aTMochepHEIX ABNeHU#. JIlyHa cBOHM
NPUTAKEHUEM BBHIZHIBAET IIPUJIMBHEIE BOJIHBLI HE
TOJILKO B MUPOBOM OKeaHe, HO ¥ B BO3AYIIHOK
oboyiouke Hame# IJaHeThbl, BCJEACTBHE YEro
YCHJMBAeTCA MM yMeHbInaeTcss obpa3oBaHUe
06J1aK0OB ¥ TyMaHOB. YUEHBIE TaK)Xe IIOAMETH-
JIK, 4TO moJiokeHue JIyHBI BiIMseT Ha GHopMH-
poBauue taidynoB. IIpobirema Bausuna JIyHn
Ha TOrOoAy eme KJAeT cBoero pemeHus. Jlayr
peineHus ¥ nMpobjeMbl, KOTOPhIe CTaBAT Apyrue
ILJIaHeTHl, APyr¥e KOCMHYecKHe OOBLEKThl, BJIH-
Aomue Ha Hamy 3emuno. Kaxk ckasas m3sect-
HHI¥ uranbsgHcKuit yuennit I1.IInkkapau, «koc-
MOC OKPY’KaeT Hac IOBCIOAY, YTOOBI OKa3aTbCH
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B HeM, HeT HEOﬁXO}IKMOCTH OTIIPABJIATHCA B
MEXILJIAHETHOE IIyTenieCTBHEe, AaXKe HET Heo0-
XOAVMOCTH BEIXOAUTHL M3 COOCTBEHHOro AOMa».

IIOYEMY PAHBIIE JIOAH BOAJNHUCH
3ATMEHHHI?

ConEeunoe M JyHHOE€ 3aTMEHHS 3HAKOMEI
YyeJIOBeKy ¢ riyooxoit apesHoctu. Korpma ueo-
BEK €lle He 3HaJ, OTYEr0 IPOMCXOLAT ITH SB-
neHus, yracanne CosHna cpexb Gesia AHSA BHI-
3BIBAJIO Y HErO HNaHWYECKHH cTpax. ITO AeHCT-
BUTEJbHO TAMHCTBEHHOE X BEeJIMYECTBEHHOE 3pe-
aume. fIpxoe CosHne cuser Ha cuHeM He0e,
M IIOCTENIeHHO COJIHeUYHBI CBET HaYWHAeT OC-
aabesats. Ha npaBom kKpaio CoJsiHIla IIOSABIIA-
erca ymep0. OH MemJIeHHO yBeJIMYHWBAETCH, M
COJIHEUHBI# AUMCK IpUHMMaeT ¢opmy cepra, o0-
paIeHHOro BHIITYKJIOCThIO BJeBO. TeMHOTa Cry-
maerca. CTaHOBUTCA mpoxJjanHee. I'acHeT mo-
cJeAHUM COJIHEUHBIN Jyd. Bce morpy:xkaercsas B
nonympak. He60 npuHMMaeT HOYHOH BHUJA, TIO-
saBasaioTes 3Be3nbl. Ha mecte noracmero CosH-
1la BUJEeH UepHHI JNCK, OKPYIKEeHHHIH cepel-
PUCTO-XE€MUYXKHBIM CHAHNEM. 3aMOJIKAIOT IITH-
Il ¥ JXUBOTHBIE, HEKOTOpPbl€ PAaCTeHHA CBOpA-
YHBAIOT JIUCThA MJIX 3aKPHIBAIOT YAMIEYKH I[BET-
KoB. HeoOblyHAA TeMHOTA AJIUTCHA MHUHYT IATh,
U BOT CIIpaBa M3-3a YEPHOT'O AMCKA IIOSABIAETCS
cusiomuit kpait CosHIA, BCIBEIXWBAIOT SpPKHE
ayuu. I'acHyT 3Be3zbl. Bea npuposa BHOBb OXKHU-
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Baer. CosHIe npMHMMaeT BHA cepma, HO IIO-
BEPHYTOr'O y3Xe B Apyryiwo cropony. Cepn yse-
JIAYHABAETCH, M y)Ke uepe3 yac B Hebe Bce Kak
00BIyHO.

B satrmenuu CosiHna ApeBHHE JIIOAU BUAENH
MIPOSABJIEHUEe HEeBEJOMEIX, CBEepPX'beCTeCTBEHHBIX
CHLI.

JpeBHUEe KHUTAWLbI AyMajd, 4YTO 3TO UYHKO-
BHIHBLIA ApakoH noxupaet CosHIe, BCTpeUYan
3aTMEHHEe 3BYKAMM IOHra, 3BOHOM KOJIOKOJIOB,
KPMKAMH M HI'pOi Ha MY3BIKQJILHBIX HHCTPY-
MEHTaX, TEeHHEM MOJHUTB CTApPAJIUCh OTOTHATH
yypoBume. JIIOAM CUUTAIIHA, UTO 3aTMEHHEe IO-
cjaHo Oorom, mpezBelaeT KOHeI[ MUpa, T'OJIOX,
HecuacThe. B ZPEeBHHUX JIETONMUCAX, HANpUMep,
B «CioBe o nosxky Hropeses, ymoMmuHaeTcsa 3a-
T™Menne CoyiHDA.

B npomuioM JyHHBIEe 3aTMEHHA TaK e BCe-
asaau crpax. OHM cumTaNNCh NYPHHIM IIPEeA3HAa-
MEHOBaHMEM: 3JI0BeIMMH KpacHbIi 1BeT JIyHHI
BRISBIBAJI Yy JIIOZe MBICIH O BOWHe, KPOBH,
CMEepTH.

Hayka pacKphlja IOAJMHHYIO IPDUYUHY ITHX
HebGeCHBIX fAABJICHHH, CHfAJIA ¢ HHUX IIeJIEHy Ta-
MHCTBEHHOTO 1 CBEPX'bECTECTBEHHOr0. Bo Bpema
3aTMEHHM aCTPOHOMEI BeAYT Ba)KHbIe AJIA Ha-
yKu HabmoneHus.
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IIOYEMY IIPOUCXOAAT 3ATMEHHSA
COJIHIIA?

Ham uyacTo npuxomurcs HabaioaaTh, Kak B
SICHBIM COJIHEUHBIM JeHb TeHb OT o0JaKa, Iox-
TrOHSIEMOr'0 BeTpoM, Iipoberaer mo 3emJjie M JO-
CTHUTaeT TOro MecTta, rae Ml Haxomumcsa. O6-
aako ckpeiBaer Coanie.

Bo BpemMsaA coslHeYHOro 3aTMenus JlyHa mpo-
xoauT Mexay 3emueit u CosiHIleM M CKpLIBaeT
ero OT Hac.

Hama niaHera 3eMJisi BpamaeTcs B TeUEeHHE
CYTOK BOKPYr CBOEH OCH, OZHOBPEMEHHO JBH-
sKercsa BOKpyr CosiHIIa ¥ 3a roj AeJiaeT MOJIHBIM
obopor. JlyHa — COYTHHK Hame#d 3emMan —
ABMI)KETCH BOKDPYT 3eMJIM M IOJHKIN 000poT Co-
Bepmaer 3a 27,3 cyrox. Bsaumnoe pacmoso-
JKEHUe BCeX Tpex HeOeCHBIX TeJl BCe BpeMA Me-
HaercA. IIpH cBOEM ABMIKEHHHM BOKDPYr 3eMJIH
Jlyna oxkaabiBaeTca mMexay 3emueit u CosHiieMm.
JlyHa — TeMHH# Henpo3pauHHI{i TBEPABIA
map, OHa, CJIOBHO I'pOMajHas 3aCJIOHKa, 3a-
KpheiBaeT coboit CosHize.

ConHeuHOe 3aTMEHHE MOXKEeT HACTYIHTH
TOJILKO BO BpeMs HOBOJXYHHMHA, Koraa JlyHa o0-
pameHa K 3eMJie TeMHOH HeOCBEI[eHHOM CTO-
POHOIA.

JIyna, mo cpaBueHun ¢ ConHieMm, Oamdke K
HaMm noutt B 400 pa3, ¥ B TO >Ke BpeMs ee
Auamerp MeHbme aumamerpa CoJHIIA TaK)Ke IIpH-
Gnusurensuo B 400 pas. IlosTomy BUAMMEIE pas-
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mepsl ConHna # JIyHBI NOYTM OAWHAKOBBIE, H
Jlyna, takum obpasom, mMoxkeT 3akpbuiTh CoJHIE.

Paccrosnua Connua u JIyHel oT 3eMiu He
OCTAIOTCA IIOCTOSTHHBIMH, a CJIeTKA H3MEHHIOT-
cf, Tak Kaxk opbuTel 3emian BOKpyr CosHIa m
JIyHBEI BOKpyr 3eMJIH He OKDPY2KHOCTH, a 9J-
JUncel. B CBA3M C 3TUM COJIHEYHBIE 3aATMEHHSA
OBIBAIOT IIOJHBIMM, Korja JIlyHa IeJIJMKOM 3a-
KpeiBaeT ConHne, uiId KoJableoOpasHbIMHM, KOT-
na Jiyna or 3emum B HauboJsiplIeM yaajieHHH
¥ JIVHHBIA AUCK MeHbIIe coJiHeuHoro. Ecan Jly-
Ha NpoxXoxuT He no cepeaumHe CoiHua, a 1o
Kpaio, TOBOPAT, YTO 3TO YACTHYHOE 3aTMEHHeE.

Tensb, koTOpyI0 JlyHa orbpacniBaeT Ha 3eM-
JII0, ABMXKETCS II0 ITOBEPXHOCTH 3e€MJIH CO CKO-
pocteio 1 KM/C, T.e. ObICTpEE DPYKeHHON myJsu.
Ilonmepeunnk TeHeBOro nsatHa menee 270 kM.

3
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ITonoca cosHeYHOro 3aTMEHHMA OYEeHb Maja II0
CPaBHEHMIO C ILIOIIAAbI0 IIOBEPXHOCTH 3EeMJIH.
Bokpyr nmaTtHa TeHM pacmojaraerca 00JacTb
IIOJIyTeHU, OHA 3HAUYUTEJbHO Oosbme (6—7 ThiC.
KM). 3xaech HabuozaeTcA YaCTHYHOE 3aTMEHHeE.

KOI'JA BBIBAIOT JIYHHBIE SATMEHHSA?

Koraga nactymaer moamosyHue, JIyHa Ipo-
XOIUT OT 3eMJH B CTOPOHE, IIPOTHBOIIOJIOKHOM
CosnHny, ¥ MOMeT MOmacTb B TEeHb, OTOPACHI-
BaeMyw 3eMHBIM mapoM. Torza MbI MOXKeM Ha-
OsronaTh IyEHOE 3aTMEHHe, IIPaBJa, He Kayjoe
TIOJIHOJIYHUE.
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JIyHa He ucue3aeT coBepmieHHO, Kak CosHie
BO BpPeMs COJIHEYHOrO 3aTMEHHs, a ObiBaer csiabo
BugHOM. IIpoucxoauT 3TO NOTOMY, YTO YaCTh COJI-
HEYHBIX JIy4ell IPOXOAUT CKBO3b 3EMHYIO 4TMOC-
(epy, mpesioMJyiseTcsi B Heil ¥ BXOZUT BHYTDPH
3eMHOM TeHH, nonajgasa Ha JIyny. Tak kKak Bo3gyx
IIPOITYCKAeT INPEMMYIIECTBEHHO KpacHbIe JIy4H,
To JIlyHa BO BpeMs 3aTMeHHs mIpuoOpeTaeT Mej-
HO-KDaCHBIM WIH OypBI# OTTEHOK.

Huamerp 3emumm Gosnbme guamerpa JIyHb! 1moy-
™ B 4 pasa, a TeHb oT 3eMyu Oosibme JIyHHI B
2,5 paza. ITosromy JlyHa moKeT LIEIMKOM TIO-
TPYy’KaThCA B 3eMHYIO0 TeHb. IlosHOe JiyHHOe 3a-
TMEHHE Iopa3fio NPOAOJIKUTENbHEe COJHEYHOrOo,
OHO MOXeT JIUThCA 1 uyac 40 MUHYT.

B rogy moxker OBITH O Tpex JYHHBIX 3a-
T™MeHHu#. OHM NMOBTOPSAIOTCA uepe3 TOT JKe IpOo-
MEXYTOK BPEeMEHH, 4YTO M COJIHeuHBle: 18 jyer
11 gueit 1 8 yacoB. DTOT NnepHOA yYEHBIe Ha-
3BIBAIOT CAPOCOM, UTO O3HAYaeT IOBTOPEHHE.
Capoc OblI paccuMTaH eme B ApeBHOCTH. Pac-
CUHTATh M, CJENOBATEJbHO, NpeACKa3aTh NEHb
3aTMEeHMs HecJIOXXHO. IIpeackasaHue iKe TOY-
HOrO BPeMEHHU ero HaCTYIJIEHUA M YCJIOBUH ero
BHANMOCTA — TPYZAHAA 3afauya; 4TOOBI pemIuTh
ee, ACTPOHOMEI B TeUeHHe HeCKOJIBbKMX CTOJIeTHIA
uayyanu asmxeHne 3emuu u Jlyael. Omubxa
B IPEACKa3aHHM MOMEHTA HACTYILJICHMS 3aTMe-
HHUS He TPEeBOCXOAUT 2—4 CeKyHJA.
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3AYEM H3YYAET 3ATMEHHA
COBPEMEHHASI HAYKA?

ACTPOHOMEBI BHIYHCJIMJIHM YCJIOBHS BHUAMMO-
CTH COJIHEYHBIX 3aTMEHHMH HA MHOrO JIeT BIIe-
pexn. IloueMy Ay aCTPOHOMOB TaK BaXXHO 3TO
coOniTHE?

CoyiHIIe MMeeT pemalomee 3HaYeHHE s
JKM3HU Halleil IUIaHeThl, ¥ IIO3TOMY JeTaJIbHOe
U3yUYeHHEe €r0 CTPOEHHUA — ITO OUYEHb BAXKHAA
3amaya.

Bo BpeMs IIOJIHOrO COJIHEYHOrO 3aTMEHHSA
MOXHO Habyonats BHemHue cjou CoiHna, ero
atmocdhepy — Xxpomocoepy  kopory. CoinHeu-
Has KOPOHA — 3TO HeOOBIKHOBEHHO KPaCHBOE
cepeGpHUCTO-KEeMUYIKHOE JIyuncToe cusiaue. Ero
BHAHO, KOrja udepHH# AUCK JIYHBI 3aKpbIBaeT
co00oi1 OocIenuTeNbHO APKYI0 noBepxHOcTh Cou-
HIa. BHyTpeHHAA yacTh KOPOHH OoJiee ApKaf,
BHEITHAA — MeHee ApKad, JYIu KOPOHBI MOT'YT
nocrurath B aauHy auamerpa Conmma. B Te
mecTa, rae Oyzer HabGaozaThCA COJHEYHOE 3a-
TMEHHNEe, CHAPAKAIOTCS CIleIMaJIbHbIe JKCIenu-
UK. OKCIeAULHMH pPa3dMemlaloT BAOJb IIOJOCHI
3aTMeHHMs. ACTPOHOMBEI C IIOMOIIbLIO CIIEIHAJIb-
HbIX (hoTOKamMep — KopoHorpacdoB mnoaydaioT
cauMkn ConHua ¥ ero KopoHel. CpaBHuBasA
CHJAMKH, CHAeJIaHHble Pa3HBIMH JKCIHEeAHUIUAMH,
VYeHhIe [eJIalOT BBIBOABI O TeX H3MEHEHHUAX,
KoTopele nmpousomaux B KopoHe CosHna 3a omn-
peleJIeHHBI# IIPDOMEXXYTOK BpeMmeHH. Croekr-
paJibHBle NpHOOpPHI ITOZ, Ha3BaHHEM CIEKTpore-
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anorpadsl NO3BOJNAIOT M3YYaTh XHMHUUYECKHHK
cOCTaB COJIHEYHOH aTMocdephl. ACTPOHOMEI HC-
NOJIL3YIOT pa3Hble QUIBTPHI — HAGOpH! cremu-
aNbHBIX IJIACTMHOK M IIJIEHOK Pa3HOM TOJIIIH-
Hbl. OcO6eHHO CHJILHOE BII€UAT/IEHUE OCTABJISAIOT
KuHOGUIAbMEI, cHATbIe 0 ConHiue. B yckopeH-
HOM, II0 CPAaBHEHHUIO C JeHCTBUTEJIbHOCTHIO, K30-
OpakeHNMH 3pHUTENH BUAUT B3JIeThl M pacceHBa-
HUe nporybepanmuneB (OIPOMHBLIX S3BLIKOB ILja-
MEHH, BBICOBHIBAIOIMXCA H3 Xpomocdepsl).

ConHeyHOe 3aTMEHHE COIPOBOXKAAETCH IIe-
JBIM DPAAOM WMHTEPECHHIX fABJIEHUHA B OKpYKa-
omei npupoxe. JHKuBoTHBIE BexyTr ceba Heo-
6BIYHO, B IIOBEJEHAN AOMAIIHHUX JKUBOTHHIX Ha-
Oamronaerca 6eCIIOKOMCTBO, & HEKOTOphIE AUKHE
JKMBOTHEIE, BMECTO TOr0, YTOOLI CKPBLIBATHLCH OT
nprOIMIKAIOIErocs 4YeJIOBeKa, HAIIPaBJIAIOTCH
K HeMy, Kak Obl B IIOMCKaxX 3al{UTHI.

Hama 3Be3ga mo mmeHm CouHIle M3ydeHa
HBIHE TaK, KaK HHU OZHO APYroe KOCMHUYECKOe
TeJI0 WJIH fABJIEHHE, HO eme MHOroe IpPeACTOUT
y3HaThL O Heil B OyaymeM.



COJIHLE
U Ero CEMbil







9TO AYMAJIH O COJIHIIE TPEBHHE
JIOAHN?

JIETEH/BI O COJIHIIE

Kak rpycTHO B XOJIOAHBIA NOXKAJUBLIA eHb
6e3 commmimka! I kak MBI pagyemMcs, Korjaa
OHO, HAKOHEIl, NPOrJAALIBAET M3-3a TYyd.

3Hauvenue Coanna JJja »KU3HHA Ha 3eMJie ye-
JIOBEK UYYBCTBOBaJl yKe B JajieKue BpeMeHa.
JApeBHHM JIIOAAM OHO IIPEACTABJIAJIOCH MOT'YUUM
CyImIecTBOM, OT KOTOPOro 3aBHCEJIO Bce: He Oyab
Cosnna, He, 6bLI0 OB HM pacTeHMil, HH YKHBO-
THBIX, HHM dYeJIOBEKa.

Hamu npexxm ciaBsiHe NOKJOHAJHCH Oory
Conuna, HaseiBau ero axas-6or, uin Apuno.
Kusasbsa, uToOBl YKPENUTL CBOIO BJACTb, YTOOBI
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BO3BEJIHYUTEL cebd,
CTapajJuch BHY-
OIUTH JIOAAM, 4YTO
ABJAIOTCA IIOTOM-
kamu 6ora CoJsxna.
Pasnuunsie Beposa-
HUA, oOpsaAabl, Tpa-
AULUH, A0 CHUX IIOpP
cCoOXpaHUBIIHNECH,
CBA3aHLI C JAPEBHU-
MH .IIpE/ICTABJIEHUS-
mu o Conuue. Ha-
npuMep, Ipa3gHU-
KH MAaCJICHHUIBI
(bnne kaxk ob6pas
Conuna), macxwm,
KOrjla ¢ IIPUXOAOM
BEeCHbI O0HOBJISIETCS
npupoaa.

TeicAun JleT Ha-
33 JIIOOU BUAEJIH,
KaKk 4 MBI CeromHs,
YTO Ka¥XKJ0e YTpO
CosHlle  BOCXOJMT,
IIPOXORUT CBO
JHEBHOM ITyTb IIO He-
0y # 3axomuT 3a ro-
pusonTt. Ho mouemy
TaK TIPOMCXOIHUT,
OHH He 3Hasu. Bor
H IIPUAYMBIBAJIHA
pas3HbIe JIETeHABI.

.
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HUsnpesse aoam cenuysuch BOJIU3N BOABI.
Boapmasa pexka Hun urpana Ba)XHYI0O poJb B
JKU3HM ApeBHMX eruntsaH. OT BpeMeHHU ee pas-
JIMBA 3aBUCEJI0O HAYAJNO IOJEBBIX pPaboT, CPOKH
yOOpPKH ypoOIKasdg, Ha JIOAKAaX MOXXHO ObliO ITe-
peBe3T: rpys. Jliogu mpexacraBaaiau cebe, uTO
6or Connua Pa nawiBeTr mo HeGeCHOM peke HA
cBoeit 3oiyoToi sopke. Houblo OH MO IOA3eM-
Homy Huny nepebupaercs Ha Apyroil kpa# He-
0a, nox 3emuiel mobe)xkpaeTr 3s0oro 6ora TbMBI,
KOTOpPBLIA KOBapHO HabpackiBaercss Ha Pa, HO
oor ConHIa Kaxablii pa3 OKa3bIBaeTCA CUJbHEE.
Iobpo u cBeT mobexxnaiu.
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ITo npexcTaBieHUAM APEBHUX I'PEKOB MUPOM
npasuyu Ooru, xusmwume Ha rope Ouumn. Jly-
ye3zapHbid I'eamoc Obir chlHOM 3eBca — Bep-
x0BHOro 6ora. B nepeBoze ¢ rpeueckoro I'enmoc
osuauaetr Coanue. I'pexku n3obpaxxanu I'exmoca
B 30JI0TOM IIJieMe, Ha 30JI0TON KOJIECHHIE C
KBaJpUTroi OBLICTPLIX KOHEH OH KaMXJa0e yTpo C
BOCTOYHOIO Kpasi Heba OTHpaBisAJICA IO XDYy-
CTAJILHOMY CBOAZY Ha 3anajf. 3aKOHUYMB CBOH
JHEBHOM NyTh, OH M3 KOJIECHUIBI IIepecaku-
BaJICsI B 30JIOTYIO JIOAKY Y IIepeIjibIBajJl Ha HeH
MOpe K MecTy Bocxoza. Tak OOBSACHSJIHA TI'DEKH
nsmxenue CoiHIA.

JlpeBHUe JIOOM BCe, UTO BHAeJH Ha Hebe,
CPaBHUBAJU € cO0OH, C YACTAMU YEJIOBEUYECKOI'0
Tesna. Tak, xutesu ApeBHeil AQpPUKHU CUHUTAIH,
qro CoJIHIIE — 3TO YeJIOBEeK, Y KOTOpPOro CBe-
TaTcsa nogMmblmku. IlogHMMET OH pyKy — cCTa-
HOBHTCS CBETJIO, HACTyINaeT JeHb, OIIyCKAeT py-
Ky, JIOXXHTCS CIIaTh — HACTyIaeT HOYb. J[pesB-
HUEe KHUTAWLbLI AymManu, 4TO BceseHHag — 3To
TeJI0O BEJIWKaHA, KOTOphIfi poc mouTtm 17 ThIC.
JeT, IO TeX mop, IoKa He0O He OTAEJSUIIOCH OT
3emsu. U Korma BeJIMKaH yMeEp, €ro JIeBBHIHA
rna3 cran Connnem, npaseiii — JlyHO#H, a ro-
JIOC — T'POMOM.

JlpeBHHe aBcTpayMinel nosjaranu, yro CosH-
Ile — 3TO IIpeKpacHas AeByIIKa, KOTopad II0o
nepeBy B3oOpasiach Ha He6o! OT ee KpacoTnl m
IOOpPOTHI JIIOAAM CTaJI0O TEIJIO M CBETJIO.

OTH JIereHAsl MOTyT KOMY-TO IIOKa3aTbhCH
HAaWBHBIMH, HO B KaMJOH M3 HUX HMeEETCH
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NONBITKA OOBACHHTL 3araflouyHbie SABJICHHSA
NMPHUPOAHL.

Ho mpomjio eme OYeHb MHOTO JIET, IIPEKAE
yeM JIIOAU TOJYYHJIH AOCTOBEPHBIE CBEIEHUA O
ConHue, 3Be3fax H ILUIAHETax.

KAK YCTPOEH HAII «KOCMHYECKHUH
JAOM»?

Mmbl XUBeM Ha OJHOM M3 JEBATH ILJIAHET,
aBrakymuxca Bokpyr Coonna. Ilnasmera 3em-
Ja — epuHcTBeHHas B ConmeuHoi# cHCcTeMe, HA
KOTOpPO# ecTh sKM3HBb. Ha Apyrux mjaserax HeT
YCJIOBHM IJIsI JKM3HH — BO3AYXa, IIOAXOAANIEH
TEeMIIEPaTypPH IJIA CYMECTBOBAaHUA JKMBBHIX Op-
TaHU3MOB.

Boxpyr 3emiun BpamaeTcs OAUH-eJUHCTBEH-
HEIY €CTeCTBEeHHHI cHyTHMK — JlyHa, a TakKe
MHOYXECTBO HCKYCCTBEHHLIX CHYTHHKOB M MX
o6somkoB. BmecTe ¢ JlyHo#t 3emusa aBmikercA
Bokpyr COJIHIIA, TaK e KaK ¥ BCE OCTAJIbHBIE
madeTsl. COYyTHHKYM BpPamaoTCA BOKPYT CBOMX
nnaHer, KaKk JlyHa Bokpyr 3emin. Bce aBuake-
HUe HeGecHBIX Tes B CoJTHEUHON cucTeMe IIpo-
HMCXOAUT B OAHY CTOpOHY. OpOMTEI BCex ILJIaHET
JIeKAT B OOHOM IIJIOCKOCTH, & CIIYTHUKH H KOJb-
na ofpamarTcsa BOKPYTI CBOMX ILJIAHET B ILIO-
CKOCTAX, OJH3KHX K 3KBATOPHAJLHBIM ILJIOCKO-
cTaM 1uiaHer. IlmaHeThl M MX CIYTHHKH Bpa-
IMalOTCA TaKe BOKPYr COOCTBEHHBIX Oceil U B
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Ty 2Ke CTOPOHY, KyZAa BpAIIaeTCs IJIAHEeTa BOK-

pyr ConHua.
B nopanke ypanenus or CojnHIa — ueHTpa
gamre# CoJIHEUHOH CHCTEMBI — ILJIAHETHI pac-

II0JIOKEHHI cJyenyiomum obpazoM: Mepkypuii,
Benepa, 3eMiia ¢ €AWHCTBEHHBIM CIYTHHKOM
Jlyuoit, Mapec — c¢ aByms cnytHukamu J[leii-
mocom u Pobocom, IOnmmrep — c mecTHAR-
1IaThIO CITyTHUKaMu, CaTypH — ¢ CeMHaAIAThHIO
CIIYyTHUKaMM, YpaH — C IIEeCTHAALATBLIO CITyT-
HUKaMu, HenTyH — ¢ BOCEMbBIO CIIyTHUKAMH,
IIxyToE — ¢ OZHHUM CIIyTHUKOM. UeM apasblie
niaadera ot ConHna, TeM 6oJbIIe BpEMEHM yXO-
IOAT HA OAMH BHMTOK BOKDPYr Hero. Mepkypwuit
6picTpo obGsieraer BoKkpyr CosiHIla, a camas na-
Jekasa muaHera ILIyTOH oauH OOOPOT BOKPYT
Coauna cosepmaer 3a 250 3zemubix Jjer. I'ox
Ha Ilnyrone B 250 pa3 mimuHee 3emuHoro. Ha
IJIaHeTaxX M3-3a BpalleHUs BOKDPYT MX OCeil mpo-
HCXOAUT CMeHa AHA M Houu. CMeHa BpeMeH
rozla IpOMCXOAUT M3-3a TOrO, UTO IJIAHETHI Bpa-
matoress BOKpyr CosHna xak Obl HAKJIOHUB-
mucy Ha Ook. M3-3a aToro To oxHa vacTes mia-
HeTHl JIyuYlle OCBEImAaeTcA, TO APyrasd.

Kpome niaaner Boxkpyr CosHIIa ABHIKETCS Or-
POMHEBIN POl MaJIeHbKHUX IIJIAHET — acCTepoH-
IoB. PacmojiodkxeHBI OHM TIJIaBHBIM 00pasom
mexkay Mapcom m IOnmurepom. [IBuiKeHHe Iia-
HeT KaeTca neryieo0pa3sHBIM M3-3a TOr'0, 4YTO
MBI HabJsromaeM 3a HHM, HaXOAfACh HA ABHXKY-
meiica 3emJie.
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Kpome niaser, CNyTHUKOB, aCTEPOMAOB BOK-
pyr ConmHOa MYHMTCS MHOXKECTBO KOMET.

CosnHue, MJIaHETHI-CIYTHUKH, ACTEPOUABI U
KOMEThI U COCTABJIAIOT HAIl «KOCMUYECKHA
JKOM». A TaKHX «JIOMOB» B «IOpOAax-rajakTH-
Kax» OIPOMHOE MHOXKECTBO.

IIOYEMY COJIHIIE CBETHUT H T'PEET?

CostHEUHO! TENJIOTHI M CBETA XBATAET BCEM
JKUBBIM CylIecTBaM Ha 3eMJie, HEeCMOTPS HAa
70, uT0 CoNHNE OT HAaC HA PACCTOAHUM IIOYTH
150 000 000 k™, u ecau 6uf BApyr Hame CoJ-
HIIe IOracJjio, IIePecTajjo CBETHUTh U I'pPeThb, TO
crajso ObI TaK XOJOAHO, YTO 3amepsja Obl BCA
Boxa Ha 3emue, 3amep3 ObI make Bo3ayx. Ilo-
rubsu Owl JirogmM, KUBOTHHIE, pacTeHusA. Hamia
IJIaHeTa cTajla OBl XOJIOMHOH M MEPTBOIA.
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Temnepatrypa Ha moBepxHocTH COJHOA OKO-
g0 6 O00°’K. ITpu Takoif BEICOKOIl TeMIiepaType
)Kejie30 ¥ APYrue MeTajJbl He MPOCTO ILJIABAT-
cs, a IpeBpamaloTcA B pacKajieHHbIe rasnl. I1o-
sromy Ha CoJIHLIe HET HH TBEPABIX, HU XKULKUX
Bell[eCTB: TaM TOJbKO pacKajieHHbI rad. CosH-
e — 9TO OrPOMHBIA pAaCKaJIeHHBIH ra3oBBIX
map. BEyrpu CoxHna remmneparypa eife BblIIe,
yeM Ha ero mOBepXHOCTH. BOsmM3m LieHTpa mapa
oHa gocturaeT 15 MuiaInoHOB rpaaycoB. Takasa
BHICOKas Temmnepatrypa BHyTpu CosHIa cymie-
CTBYET yiKe HEeCKOJbKO MUMJLIMApAOB JieT u Oy-
IieT CYIIeCTBOBATh eIe MPUMEPHO CTOJIBKO JKe..
Yro e npoucxoaut BHyTpu Comunma? Ilouemy
He racHeT 9TOT I'MTAaHTCKUN KocTep? ACTPOHO-
MEI, GQM3NKH [OJIr0 PasMBINLJIAJM HAJZ BONPO-
COM: KaKMM e o0pa3oM MHUJLIMADABI JIET MOJA-
JAEPKUBAETCA OUYEeHb BHICOKAs TeMIlepaTypa
BHyTpn CosHua? BOJLMWHCTBO YUYE€HBIX CUH-
TaeT, 4TO BHYTpH COMHIA XMMUYECKWNii 3JIeMeHT
BOZOPOJ NpeBPaAIAeTCA B APYroil XMMHUUYECKHH
ajeMeHT renuii. YacTHYKH BoOAoOpoxa oObeAu-
HAIOTCA B Oojiee TAMKeJIble YACTHYKH, IIPH 3TOM
00 beAUHEHHN BHIZAEAACTCA dHEeprHs B BuJAE CBe-
Ta ¥ TEIJIOTHI, KOTOpasa pacceuBaercA ComHIEM
B KOCMHUYECKOM IIPOCTPAHCTBE M IIDUXOAHUT Ha
3emi0, 4TOOBI JaTh KU3Hb BCEMY JKHBOMY.
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IIOYEMY COJIHHE ABUKETCS
II0 HEBY?

Honroe Bpemsi jwoam cuutanu, yro Conane
IefCTBHTEIILHO ABMMKeTCs 1Mo HeOy, a 3emasa —
HemoABMIKHA. IIpuueM, BOKPYr Hee ABUHIKYTCH
He ToabKO ConHue u JIyHa, HO ¥ BCe ILJIaHETHI,
Bce 3Be3Anl. TaK, JpeBHErpeuecKUi YUeHBIH
IITonemeit yTBepakAad, uTO 3eMJIA — HENOA-
BHXKHBIN 11eHTp Bceenennoii. Ero cucrema mupa
Opl1a Ha3BaHa reouesrpuuyeckoi (I'e — mo-rpe-
yecKn «3emus»). Omubounoe mpezacraBiieHUe
O ABMMKeHMH HeOeCHBIX TeJI CYIeCTBOBAJIO He-
CKOJIbKO BEKOB, IIOKA BEJMKHI IOJLCKHI acT-
posom Hukonait Komepaux B XVI Beke He
MPEAJIOKHUJ CBOI0O CHCTEMYy MHpa, HA3BAHHYIO
reanounenrpuueckoit (I'exmnoc — mno-rpeyecKu
Couaire). 9To ObLI PEBOJIOIMMOHHBIN IEPEBOPOT
B Hayke. KonepHMK nepBHIM JaJji ITPaBUJIbHBIA
niaa" crpoeHusa CoJIHEUHOE CHCTEMBI, IO KOTO-
pOMY YTBEDKJaJIOCh, YTO B ILIEHTpE MHUpa Ha-
xopurcsa Connune, a 3eMass BMecTe C APYTHMH
IUJIAHETAMM JABHXKETCS BOKPYr Hero. Teopuio
KonepHuKka NoafepXUBaJX M PA3BUBAJHA MHO-
rue yuensle: U.Kemnep, U.HeioTon. B Poccun
yuenue KonepHuka noxpzep:xkuBan M.B.JIomo-
HOCOB. B OAHOM M3 CBOMX CTHUXOTBOPEHHI OH
THCAN:
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— Ymo 6 mom KonepHruk npas,

A npaedy dokxaxy, na Connye He GviBas.

Kmo euden npocmarxa us noéaposé makozo,

Komopulit 6b1 Bepmen ouaz 80kpyz Hapkozo?

Ho 3emns m Japyrue ILJIaHETHl ABHIKYTCH

pokpyr CosHIIa M BpamawTCA BOKPYr cobCT-
BeHHOM ocH. IlosHEBI 06GPOT BOKPYTr OCH Haima
mJjaHeTra coBepmaer 3a 24 uaca, WJIA 32 OXHU
cyrku. Haxonfach Ha NMOBEePXHOCTH ABHXKYIIEi-
ca 3eMiau, MBI He 3aMeyaeM ee BpamIeHUs, a
BUAUM JIMIOb OTpPa’KeHWe ITOro BpalIeHUS B
CYTOYHOM ABMJKEHMH CBETHJI, B TOM YHCJIe,
Cosinnia o Heb6ocBony. 3eMJisi BpamjaeTcs ¢ 3a-
maja Ha BOCTOK, a HaM KaKeTcd, YTO CBEeTHJIA
B CBOEM CYTOYHOM JABHIKEHHMH IIepeMeIaloTCs
C BOCTOKA Ha 3amnajx. Takum oO6pa3om, CyTOYHOE
ABmkeHue COJHIIA ¥ JPYTHUX CBETHJI IIPEACTAB-
Jsger coboif Jumb BUAMMOE, Kajkylieecs ABH-
JKeHHe; a BOT UCTHUHHOe, AEHCTBUTEJbHOe (T.e.

noJACHDb
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BpameHre 3eMJIH) IIPOUCXOAUT COBEPIIEHHO He-
3aMeTHO JUIS HAC. YUEHHIe NPUIIJIN K 3TOMY
BBIBOJY HeE Cpaay.

KAK U3MEPHTb H B3BECHUTD
COJIHIE

Korga jironm y3HaaM, Ha KaKOM PaCCTOSHUH
ot 3emau HaxoxuTcA CosHIle, OHH ITOHAJIH, UYTO
Coanune ouenb 6osbinoe. 1 Bce-TaKH HACKOJbKO
Besinko? C uyem ero cpaBHuTh? Eciiu BooOpasuTh
cebe OonpmIymui IyCcTOM ImMap TaKoOil e Be-
JuuuHbl, Kak CoJIHIle, ¥ MHOIO MaJIeHbKUX IIa-
PHKOB pa3MepOM C HAIly IJIaHeTy, TO OKa3hl-
BaeTcs, 4YTO B OAHOM OOJILIIOM Imape mome-
CTUTCA ORWH MUJIJIMOH TPHUCTA THICAY ¢«MaJIeHb-
KUX» mapukoB! X ¥ mepecyuTaTh-TO BCE TPYA-

Connue
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ConHue

HO. A BeJlb 9TH «MaJIeHbKHE» IIAPUKH — Hala
3eMyisi, Ha KOTOPO# KMBYT MHJIJIMOHEI JrOHei
B TBHICAYAX TOPOLOB ¥ CEJICHUM, MEXKAY KOTO-
PBIMM MHOrZA THICAYH KHJIOMeTpOB. M3aMeputsh
Hame CoJHIle HEIOCPEACTBEHHO HEBO3MOXKHO,
¢ 3emunm mapoobpasnoe CoJIHIle IIpeACTaBJIseT-
CSA CBETAIIMMCH IUCKOM.

Jllomm HayumJINCh OLIEHMBATH pa3Mephl He-
OeCHBIX TeJi, HCIOJBL3YA YTOoJ, TOA KOTOPHIM
aTH Teja HaOmiomaiorcsi HAa Hebe. B momepeu-
Huke Hame Conuue B 109 pas Gosbme 3eMHOro
mapa.

A ecsiz 661 MOXKHO OBLIO B3BECHMTH HAa Becax
Cosnne u 3emutio, TO OKasajoch GBI, YTO Macca
Conaua B 333 000 pa3 Gosbme Maccel 3emiH,
T.e. 333 000 3eMHBIX mapoB Hano OBLIO OBI
B3#ATb, uTOOBI ypaBHOBecuTh CoinHie. Ho ner
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TAKMX THTAHTCKUX BecoB. HUKTO HemocpencT-
BEHHO He MOXeT «B3BecHThb» COJIHIIe MJIM ILIa-
Hety. Jliogu, Mcrmonb3yda 3aKOHbI QU3HKH, Ha-
YUYUJIKACHh BBIUMCIATH Maccy HebecHBIX Tea. [lasa
CosHIa TIOJYYUJIOCh, YTO €r0 Macca, BHIPAXKEH-
Hasf B KUJIOrpaMMax, paBHAeTCA Npubansu-
reabHo 6000000000000000000000000. ITonpo-
Oyii-ka mepecumTail Taxkoe KonuudecTBo Kr! He
XBaTUT Bcell TBoeH »xu3HU! BoT Kakoe orpomMHOe
Hame Couraie!

MOJKHO JJU USMEPUTH OBBEM
COJIHIIA?

TouHble M3MEPEHHUS IIOKA3BIBAIOT, YTO AUA-
metp ConHIIa — BEJHMYHUHA HEIOCTOSHHAA.

HecxonbKO JIeT Ha3aj acTPOHOMBI OOHapy-
sKuaM, yto o6beM CoIHIIA YMEHBLIIAETCHA U yBe-
JUYMBAETCS Ha HECKOJbKO KWJIOMETPOB KaX-
aule 2 yaca 40 MuUHYT, IpUUYEM I3TOT IIEPUOX
COXpaHseTcA cTporo noctosHHEIM. C nmepmonom
2 uvaca 40 MHHYT HM3MEHSETCHA U CBETHMOCTbH
Conuna, T.e. M3jayuaemas MM 3Heprus. Taxkue
u3MeHeHusa o6bema CoslHIA HA3BIBAIOTCS pajgH-
ANBHBIMH NYJAbCAIMAMM.

Kpome Toro, yueHnle, u3MepfAs IIPOROJIIKH-
TeJbHOCTh COJIHEUHBLIX 3aTMEHMH, a TaKKe IIPo-
xoxnenne Mepkypusa u Bernepsl no gucky Cou-
HIa, 3ameTmau, 4ro auamerp CosHLIA ¥MCIBI-
TBIBAET €Ille¢ M OYeHb MeAJIEHHbIe KoebaHus
CO 3HAUYMTEJHbHBIM Pa3MaxoM. YUYeHBIe oIpeje-
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auniau, uro B XVII Beke auamerp CousHila mpe-
BBHIIQJ HBIHEMHWM mnpumepHo Ha 2000 KmM.
HnmenHo B Ty anoxy Ha CoiHIe IaHUTeILHOE
BpeMs He BO3HHMKAJIO NATEH, T.e. €ro aKTUB-
HOCTh OBLiIa CHJIBHO ITOHHMIKEHHOIA.

Yro ke Oyzer mpoucxoauTb ¢ CosHileM B
nanbHeiimeM? YMeHbmasch B pa3Mepax, OHO
CTAHOBUTCA aKTHBHeEe, OTAAEeT B OKpYyJKaroliee
IIpOCTPAHCTBO Oosbme aHepruu. Ho pano uam
MO3AHO CXKaTHe CMEHUTCHA pacIINpeHueM, U TOr-
na aktuBHOCcTh CoyHIA moiifeT Ha yObLab. Ac-
TPOHOMBI €me He 3HAIOT, KOrja 3TO HAYHeTCH,
HMeIImUXCca HaOJIOfNeHUH IOKa HeJOCTATOUYHO
IJS TOro, 4ToOBI AeJIaTh Hay4YHEBIE IIPOTHO3BI.

4
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JAJIEKO JIH 1O COJIHIIA?

Kak yanartp paccrosuue no Conuma? U Bo-
ofme, Kak OIpeNeSUTh PaCCTOSIHHE OO0 IpeA-
MeTa, ecjau NpubIM3UTLCA K HEMY HEBO3MOXK-
HO? Jliogu npuaymaam crocobhl, C ITOMOIIBIQ
KOTOPHIX MOXHO HE TOJIBKO OIpeNeJIUTh pac-
CTOSIHHE 0 KaKOro-HuOyab HeZOCTYIIHOI'O Ipej-
MeTa, HO M Y3HATh PacCTOsIHME A0 HeOeCHBIX
Ten — po Jlynsl, no Connna, mo 3sesx. s
3TOro HeoOXOAMMO OBLLJIO 3HAHWE MATEMATHKH
M OYEeHb TOYHbIE M3MEPHUTEJbHbIe ITPpHOOpPHI.
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PaccTosinue 10 HeOECHBIX CBETUJI ACTPOHOMBI
OnpeneasioT MOK0OHO TOMY, KaK apTUJLIePHUCTHI
ONpeAeJAT paccTosHMe A0 Ieau. Ilpexmer,
paccTogHUe K0 KOTOPOro HAaZlo ONpeNeUuTh, pac-
CMATPUBAIOT ONHOBPEMEHHO C JBYX pa3HBIX
MECT, OTKyJa OH BHJEH IO pa3HLIM HaIllpasJie-
HUAM. 3Hasg PACCTOSHUE MEXAY TOYKaMHU Ha-
OJIONEHUS M YroJ MEXAY HANpABJICHUSAMM Ha
[eJb, MOYXHO BBICUMTATL PACCTOSHHE IO HeEe.
IIponsBoxs HaOMIOAeHUA 32 HEOECHEIMU TeJIaMHU
¢ ABYX pa3HBIX TOUEK 3EeMHOro Imapa, acTpo-
HOMBI BBIYMCIUIX paccrosaue no Coamna, Jly-
HbI, ILJIaHET.

Ot 3emam po Connna moutu 150 MuH. KM.
JIyu cBeTa IPOXOAHUT 3TO PACCTOSIHHME 3a 8 MH-
"yt 20 cexyHz. B npupozge He cymecTByeT 60JIb-
mei CKOpocTH, ueM ckopocTb cBera — 300 000
KM/C, HUKaKOe TeJI0, HUKaKas 4aCTHUIla He MO-
ryt zaBuratbcs OnicTpee. Ho ecsm Oml BAPYT
Hame CosHIle Ioracjio, To Mbl Ha 3eMJjie Y3HAIHA
ObI 00 9TOM TOJIBKO yepe3 8 muHyT 20 CeKyHA,
Tak Kak CoJIHIIe OT HaC HAXOAUTCS HAa Or'pOM-
HOM DPaCCTOSTHWH.

MOKHO JH ITPOCJEIHUTD
ABUKEHHUE COJIHITA?

Bce 3nalor, uro yrpom CoaHue BcTaeT Ha
BOCTOKE, JHEM JOCTHIaeT CBOeii caMOil BRICOKOM
TOYKH — 3€HUTA, 4 BeuepoM 3aXOAUT Ha 3a-
nage. Ecau TeprnesuBo M HacTOMUYMBO HabJio-

219



IaTh 3a ABMikeHueM CoiHua 1o Heby, TO MOXXHO
y3HATh MHOrO WHTEPECHOrO.

OxasnpiBaercda, y ConHuIa B pasHOe BpeM#
roja pasHoe «pacCHucaHue» ABHIKEHHSA. SUMOM
OHO BOCXOZMT IIO31HO, a 3aXOMUT PaHO. SUMHSASA
I0JIrOTa AHA BCEro-TO 4acoB ceMb. JleToMm, Ha-
obopot: CosnHLle MosiBIAETCA Ha HeOe OUeHb pa-
HO (Korjga MHOTHe JIIOAY elle KPEemnKo CIAT), a
3axoaut no3xHo. Ilyts CosHIla mo HeOy myuTcs
6osee 17 uyacoB. CoJyiHIIe ITOZHMMAETCA B IIOJ-
IleHb JIeTOM BbIIle, yeM 3uMoii. HaOmiozaTs 3a
asmkeHneM CoJIHIIA IOMOraeT mnajiKka, BepTH-
KaJIbHO BOTKHyTas B 3emuio. TeHb oT Hee ObI-
BaeT caMasi KOpoTKas ngHeM, Korza CosrHie Ha-
XOAUTCSA B CAMOM BBICOKOM TOYKEe CBOEro IIyTH.
9ro mnoameHb. B mosgens CoJHIle Bcerga Ha




ore. 3a CIIMHOM ceBep, cIipaBa — 3amaj, cJe-
Ba — BOCTOK. VI HMKAKOI KOMIIac He HYXKEH.
Camo CoiHIle CJOY>KHT KOMITaCOM.

IIBa pasa B rog — 21 mapra u 23 ceutsao-
pss — CoJsHIle BOCXOZUT TOYHO HA BOCTOKE H
3aXOUT TOYHO HA 3amajge. JTO AHM PaBHONEH-
CTBH, KOTA IeHb M0 AJHUTEJBLHOCTH DPaBeH HO-.
uyn (12 uacos). 21 mapra — JeHb BECEHHEro
PABHOXEHCTBHA. JTO HAYAJIO ACTPOHOMHYECKOM
BecHBI. 23 ceHTA0pA — JeHb OCEeHHEro pPaBHO-
ACHCTBHS, HAYaJl0 ACTPOHOMHUYECKOH OCEHH.
AcTpoHoMuuyeckasi 3umMa HaunHaercsa 22 nexkad-
ps. 3TO ZeHb 3UMHEr0 COJHIECTOSAHHA. A JeHb
JIeTHEro COJHIeCTOAHHA — 22 WIOHA. B auHm
conHiecrofauuii CoJIHIIE He BOCXOAHMT HA BOC-
TOKe, M He 3aXOoAuT Ha 3amage. Jlerom CosHize
MOSABJISETCA HA CEeBEepO-BOCTOKE, a 3MMOi Ha
I0TO-BOCTOKE. 3aXOAUT JIETOM Ha ceBepo-3amnajne,
a 3UMOH Ha Moro-ganane. «Pacnopsafoxk IHS»
ConHua ouyeHb TOYHBIM. [{BHIKETCS OHO Tak IO
HeOy KaXAblil eHb HA IIPOTSIKEHUH HECKOJIb-
KHAX MWJILJINADAOB JieT!

KAK YCTPOEHO COJIHIE?

Conane — exuucTBeHHas B Hameit ConHeu-
HOI cucTemMe 3Be3Z]a — YCTPOEHO TaK, KaK H
MHOYECTBO 3Be3J{. JTO OTPOMHBI MaCCHBHBIH
1Iap, npeACTaBIAOMINM co00il CrycTOK packa-
JIEHHOrO rasa: JTO MOIIHBI HCTOYHUK H3JaY-
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YeHUA CBETA M TEeIJIOThl, BHYTPU KOTOPOro IIO-
CTOAHHO JABMIKYTCSH, MepeMelalTcss pacKaJieH-
Hble ra3nl, Ha3blBaeMble ILJIA3MOM. Y4eHbIe, HA-
omoaas mnosepxHocThb CoyHOA, HCCIEAys Bce
BUALI COJTHEYHOrO M3JIYYeHUHA, C IIOMOIIbIO H3-
MepeHHiIl M pacyeTOB COCTABUJIM CXEMy CTpoe-
Hust ConHna, ycaoBHO pasgenunB CosiHIEe Ha 4de-
Teipe obsiactu: 1) BHyTpeHHsaa obsacTb (LeHT-
pajbHasg) — SAAPO, TaM IPOUCXOAAT sAEPHbIe
peakuuu. «Cropaer» BOAOPOZ, IpeBpaliafich B
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reauit (3a ogHy cexyHay 60 MJH. TOHH BOXO-
pona). B Takoil «TomKe» TeMmepaTypa OJam3Ka
k 15000000 rpaaycoB. Paguyc conneuHoro sf-
pa paBeH npumepHo 1/3 paguyca Bcero Conuna;
2) O6snacTh JiyducTod 30HBI. Tam rasel Haxo-
OATCSI B YMEPEHHOM ABMIKEHHM. OHEPrusa Ie-
peZaeTcsa Hapy»Ky IOCJIeZOBATEJILHO — OT CJIONA
K cyowo; 3) O6sacTs GRHICTPO ABMIKYIIUXCS ra-
30B — KOHBeKTHBHafa 30Ha. ConHeuHoe Belle-
CTBO IIepeMeIlInBaeTcaA HOAOOHO BOAe IIPH KH-
nennu. Temmeparypa mo Mepe IPHGIMIKEHUS
K BUAUMOM rpaHune CoJHLA yMEHbIIAeTCS A0
8000 rpangycos; 4) O6xacte aTmocdepnl. OHa
MMPOCTHPAETCA HRAJEKO 3a IIpefieibl BUAUMOrO
aucka CoyiHI@, XOpomo BHAHA BO BpeMsdA COJI-
HEYHBIX 3aTMEHHUH B BHJIE ¥KEMUYYKHOI'0 Opeosa,
Ha3sIBaeMOro Kopono#. Henn3s roBopuTb 4TO
CosHIle ¥MeeT IIOBepXHOCTb. CaMbIf HHMKHHUMK
cioif armochepn ConHIA SABASETCA MCTOUHH-
KOM 3SHEpruH, KoTopas HalOjonaeTcss B BUAM-
Mot yactu cunexktpa CosiHIa. ITOT CJIOM HA3BI-
BaT (poroctepoit, OH naeT APKHUiIl cBeT U 00-
pasyeT BHAMMYIO IIOBEPXHOCTh. PoTocdepa mo-
CTEIIeHHO IIePeXOAUT B Xpomoccepy — BHell-
Hue ciaou CosHLa, 3aKaHYMUBAIONIUECS KOPOHOIA.
B kxopone COMHEUHEIA ra3 paspexaeTrcs, pac-
INUpsSeTcHd, <HCIapAeTCA» B MEXIIJIAHETHOe
npoctpadeTBo. Or CojHIa MaeT mOTOK ropsiuei
pa3peKeHHO! ma3Mbl, HaswiBaeMbii CosHeu-
HEIM BeTpOM. ACTPOHOMEI, AOJIrOe¢ BpeMs Ha-
Omonass CosHue, M3Y4YMIN IIPOIECCHI, KOTOpHIE
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Jy9d KOPOHBI

nporyGepanen
xpomocepa
doroctepa

30Ha KOHBEKIMH
30Ha NepeHoca
JYYHCTOH 3HEprun

30Ha
SICPHBIX PeaKIui

IIPOUCXOAST HA €ro «IOBEPXHOCTHU». BpeMmeHa-
MH B xpomocdhepe BO3HHMKAIOT OjecTaiue
BCITHIIIKH, KaK ObI B3PBIBLI, OBIBAIOT BHIHBI B
OT/AEJILHBIX MECTaX BRICTYIIBI, BHEIOPOCHI ra3oB
B BHUAE SA3LIKOB IIJIAMEHW, I'POMAgHbIe CTPYH
COJIHEYHOTO BemjecTBa. AHOrza OHM BRITIALAT,
Kak Ayrd UJI¥ apKu. 9TO mporybepamusl. OuHu
MOTYT B3ALIMATBLCHA HAA Xpomochepoili HA COTHH
THICSIY KUJIOMETPOB, BHIOPACHIBATH YaCTh CBOErO
BellecTBa B IIPOCTPAHCTBO, ONYCKATbCA U MC-
4e3aTh.

N3 YEro COCTOMUT COJIHIIE?

06 sToM HaM pacCKa3bIBaeT CIEKTP COJIHEeY-
HBIX Jy4eM.

ConHeuHBII CBeT — 3TO CMeCh M3 Jyueil
pa3Horo usera. BriepBble 3TO YCTAHOBMJI BeJIH-
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Kyl anrauiickuit ¢usuxk U.Heoton. OH B3saxd
CTEeKJSIHHYIO NPU3MY M HAIIPaBHJI HAa Hee JIy4
ceera. Ha sKpaHe 3a mpuU3MO BMecCcTO Oesoif
T10JIOCH! ITIOSIBHJIACH IIMPOKAA PA3HOLBETHAA IIO-
noca. 1IBetTa yepenoBasUCh B TOM e IOpPALKE,
KaK ¥ y pagyru Ha Hebe 1mocje rpo3sl: KPACHEI,
OPaHIKEeBBIHA, MKEJTHIA, 3eJIeHbld, rojay0oit, cu-
HU#, GUOJIEeTOBLIM. ITY paayry B JJaGOpPaTOPHBIX
YCJIOBMAX HAa3bIBAIOT CIEKTpoM. YepenoBaHue
1[BETOB B CIleKTpe HaO/IOfKaeTcs BCerza TOJBKO
B TaKO# IIOCJIeJOBATEJbHOCTH. 3alIOMHUTL e€e
TIOMOraeT MHEMOHHYecKasa (OT IpedyecKoro CJo-
Ba MHEMOHMKA — HCKYCCTBO 3allOMHHAHUA)
dpasza: Kaxaerit Oxoruur MHenaer 3Harts, I'e
Cugur Paszan. IlepBrie OYKBBI 9THMX CE€MHM CJIOB
SIBJIAIOTCS NEePBBIMH OyKBAMM KPacoOK pajyriu.
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KpacHbIi
OpaHxesbii
KenTbiin
3enexbii
rony6oii
CHHMA
¢puonerosbii

Ecnu nyum CcrexkTpa IIOCJIaTh HA APYTYIO IIPU3-
My, TO nmoaBuUTCA Oenniit niBetT. Ha cnekTpe Coin-
Ia IIOMHMO I[BETHBIX IIOJIOC MOKHO YBHIETH
OTHAeJbHbIe TeMHble JMHuWK. IIo aTUM JMHUAM
A OIpeeJINJIU COCTaB COJNHEYHOW aTmocdepsl.

Oxkaszanocp, uro Ha CosHue 6osbmIe BCEro
BOZOpOAa, a 3areM renus. OTKPBITO TaMm M
MHOTO JPYTMX XMMHMUYECKHUX JJIEMEHTOB (KHUC-
JIOpOA, KaJbliuii, JKese30, MarHuii, HATpUH U
Ip.), HO BCé BMECTE OHH COCTABJAIOT O4YEHDb
MaJIyI0 AOJII0O IO CPAaBHEHHIO C Ir'ejiieM, a TeM
6oJjiee BOAOPOZOM.

Ha Connue He 0OHApy»XeHO HHUKAKHX XH-
MHUYECKHX 3JIEMEHTOB IIOMMMO TeX, KOTOpbIe
MMeIoTCA Ha 3emJie. ITO YKa3bIBaeT Ha TO, YTO
He0OeCHBIE TeJla COCTOAT M3 TeX JKe BeIecCTB,
uyro u 3emas. Ho Ha pas3HbIXx HeOeCHBIX TeJax
OOHO ¥ TO XK€ BEmeCTBO MOXKET HAXOAUTHCH B
CaMBIX PA3JIMUHBIX COCTOSSHHSIX M COUETAHHAX.
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TEJIUN — COJIHEYHBIN T'A3

HVuTepecHa MCTOPUA OTKPHITHA reams. OHa
I0X0YKa HAa HAYUYHBIH JETEKTHB.

B 1868 roay anrumiickuii ¢ousux [Ixozed
Hopman JlokBep ¢ nomompbio nmpubopa CHexT-
pockona uayudan ConHie. OToT npubop MmO3BO-
JIsieT BBISIBJSATH HAJNWYHUE OTHEJbHBIX 3JIEMEH-
TOB, T.e. KAXAOMY XMMUYECKOMY 3JIEMEHTY CO-
OTBETCTBYET OIpefieJIeHHAS JIMHUSA CIEeKTpa.

B cnektpe Connna JlokBep 3amMerws Heus-
BECTHYIO JKEJITYI0 JIMHUIO; OHAa MOIJia COOTBET-
CTBOBaTh TOJbKO HOBOMY 3JIEMEHTY, HEHM3BECT-
HOMY g0 cux nop Ha 3emue! HoBhlif 3yieMeHT
Ha3BaJIl «TeJIUii» — OT I'DEYECKOro CJIOBa «rIe-
Juoc», 4ro o3Hauaer CosHIe.

B stoMm ke roany ¢paHOy3CKHH acCTPOHOM
I1.JKancen o0Hapy»KuJ1 B CeKTpPe Xxpomochepsl
SAPKYIO JKeJITYIO JIHHHIO.

YueHble NPUHAJUCH HCKATh 3TOT 3JIEMEHT
Ha 3emyie. AHramickui xumMuk ¥Y.Pamsai, Ha-
Oa0nas CHEKTD M3JAYy4YEeHUsI ra3oB, BHEIJEJIMB-
IIXXCA U3 PeAKOr0 MMHepaJja KJjeBeiita, B 1895
rogy oOHaApPY»XHUJ B HEM KEJITYIO JINHUIO I'eJIUS.
Co BpemMeHeM B pe3yJbTaTeé MHOTMX 3KCIEpH-
MEHTOB OOHApPYyXHJIOCh, YTO B HAallled aTmoc-
(hepe npucyrcTByer renuit. Ho ero KosnuecTso
CTOJb MaJo, uTO Ha 247 350 KyOMuecKUX MeT-
POB BO3/lyXa IIPUXOAUTCS BCEro JUIIb OOUH KY-
Onueckuit MeTp rejms.

B pesysbraTe npyrmx OmNBITOB OBLIO OIpe-
ZeJIEHO, UTO I'eJIMi BBIAEJSJICSA U3 PAfUA ¥ UTO

227



IIpM pacnajzie HeKOTOPHIX aTOMHBIX fnep obpa-
3YIOTCA TaK Ha3bIlBaeMble «aJibha-dyacTULBI» —
sifpa aTOMOB rejius, uMemune OOJBLIYIO CKO-
POCTh ABMIKEHUA.

MeTon M3yueHHsA BeIIECTB II0 CIEKTPAM Ha-
3bIBAETCS CNMEKTpaabHbIM aHaau3oMm. OH mo3BO-
JUJ ¢ OOJMBLIIOH TOYHOCTHIO ONPEAESUTh XUMHU-
yeckuit cocraB Comnma: 70% wmaccsr CostHIa
cocTaBisieT Boxopoxn, 28% — renumii, ocraBiIa-
fCSL IOJIST TMIPUHAMJIEKUT OoJiee TAXKEJIBIM XH-
MHUYECKHUM 3JIeMEHTaM. A ITOCKOJIBKY aTOMBI BO-
Jopona Hanbojiee MHTEHCHUBHO M3JIyUYalOT Kpac-
HBIM CBET, a aTOMBI I'eJIUsl — IKEeJThIH, TO CO-
CTOSAIIAs M3 9THX pPa3peKeHHBIX Ir'a3oB XPOMO-
chepa CosHIIa HMeEEeT KpPaCHOBATO-KeJIThIA
1BET.

IIOYEMY HA COJIHHIE IISATHA?

OnunuM u3 00OBMHEHUH, NIpeAbABIEHHBIX Be-
JukoMy Tlajuie0 «BeIMKOW» WHKBUIWIMEH,
OBLJIO M3yUeHMEe UM C IIOMOINBLIO TeJIeCKOIla M-
TeH Ha <«4ucTedmeM JUKe 00)KECTBEHHOro CBe-
Tuna». [IATHA HA 3aXOAAIEM MJIM HAa HESAPKOM
Connue, BUAUMOM CKBO3b 00JIaKa, JIIOAU 3aMe-
YaJIy ele 3aJ0JIro A0 n300peTeHus TeJIeCKOMMOB.
Ho T'anuneit «mocmesi» 0 HUX I'POMKO 3aSBHTD,
JI0Ka3aTh, UYTO 9TH IfATHA He KaKymuecs, a
peayibHble 00pDa30BaHUA, YTO OHU IIOSABISAIOTCHA
TO B OoJIbIIEM, TO B MEHBIIEM KOJHUYECTBE, YTO
OHM NIepEeMeIIaloTCs 10 COJTHEUHOMY AUCKY. OTH
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OTKPHITHS NO3BOJIMJIMN 'anuieio caesaTh BHIBOJ
o ToM, uTo CosHIE «)KUBET» AKTHBHOM KH3-
HBIO, UTO OHO BpaIlaeTcss BOKPYr CBOEH OCH.
dorocpepa (caou CosHna, pammue Hambosee
APKHUH CBeT) B CHJIbHBIE TEJECKONb! BHUAHA He
POBHO CHAIONIeH, a uMMelomel Kak Obl 3epHH-
cTOe CTPOEeHHEe. IJTH uyepeaylouuecsa Oeyble U
cJerTKa TEMHOBAThIe 3epHA HA3bIBAIOT IpaHyJa-
mu. 'pamyasl — 3TO Macchl pacKaJIeHHRIX ra-
30B, BBITAJIKMBAaeMLIX U3 emle Oosiee ropAYMX
COJIHEUYHBIX rJayb6uH. I'paHyJibl TIOCTOSSHHO WHC-
Yye3al0T M IIOABJIAIOTCS BHOBbL: BelIeCTBO, M3
Kotoporo coctouT CoJHIIE, HAXOQUTCA B IIOCTO-
SIHHOM ABMIKeHuU. Buaumyio nosepxHocTh CosH-
Ila HWHOrJZa CPaBHMBAIOT C KUINAIIEH PHUCOBON
Kamei. YueHble ONpEeJeSIMIM pasMep KaKaou
«pUCHHKH» — OKoJI0 1500 kM. IlsTHAa — 3TO
obsactu dorocthepnl, rae TeMmmeparypa 3Ha4yu-
TeJLbHO HUKe. IIo KOHTpacTy ¢ OUeHb SPKOH
dorochepoit NMATHA KAXKYTCA TEMHBIMH, XOTHA
TOXe CBETATCH, T.e. U3JIY4alOT dHEprun. Tem-
neparypa cpefHe# yacTH nATHA (CaMO¥ TEMHOM
X caMo#l «xO0nofgHOi») oroso 4500° C. Ilatha
NOABJAIOTCSA TPYNNaMH, H3MEHSIOTCS, pacHa-
ZJaloTCsl HA OTAEJIbHbI€ YacTd, Mcue3aior. [ua-
MEeTp OTAEJNLHBIX NATEH NPEBOCXOAUT AUAMETD
3emi. B OCHOBHOM IATHA MOSBJISIOTCS BOJIU3N
akBatopa Conuna. JIBukeHue nareH Ha ConHIe
IIDOMCXOAUT C PA3HOM CKOPOCTBHIO: YeM JaJibIe
OT 3KBaTOpPa, TeM CKOPOCTh JABWIXKEHUS IATHA
MeHbIIe. JTO r'OBOPUT O ToM, uto CosHIe Bpa-
1laeTcss He KaK TBepAoe, a Kak rasoodpasHoe
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TeJio. MHoroseTHHe HAOJMIONEHUA IO3BOJINIH
00HapyKUTh B KU3HU COHIIA 3aKOHOMEPHOCTD:
B CpefHeM uepe3 Kakabie 11 JieT KOJIH4eCTBO
IATeH JOCTUraeT MaKCUMyMa, 3aTeM CHMXKAeT-
caA. Auorpa Ha ConHue nATeH He ObIBaeT CO-
BceM. Takoil roj HaseIBalOT rogom MurmMyMma
conTHeYHOi akTHBHOCTH (rox croko#Horo CoJ-
Hua). B roasr MakcuMyMa COJIHEYHOM aAKTHUB-
HocT! (BOo3MymeHHOe COJIHIlEe) OKOJIO IISITeH
BUAHEI Gosee sApKue, 4yeM OKpyKamwmas GoTo-
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chepa, yvacTku — Gakeabl. VIHorma oHM
BCTPEUYAIOTCS U TaM, rje NsaTeH HeT. ITO Gosee
ropsaumne obnactu ¢orocheprl. ComHeuHas ak-
TUBHOCTb BO3AeMcTByeT Ha 3eMmJio. CosiHeuyHO-
3eMHbIe CBA3H, IIOMHMO aCTPOHOMMUHU, MCCJIEAY-
IOT U Zpyrue HayKu — reodusuka, Ouosorusa,
MeIUIIUHA.

MOMKET JIK B3OPBATHCA HAIIE
COJIHIIE?

A uro ecnu um Hama 3Be3ga — CosHue —
BAPYT BCIBIXHeT cBepxHOBO#? Vicue3dner cama
M HaC BHUepKHeT u3 Bcesiennoit HaBcerpa? Kak
TOBOPAT y4YeHbIe, 3TO COOBITHE XOTS M BO3MOMK-
HO, HO BEPOSITHOCTH €ro oueHb MaJyia. Csorwo
SHEPruIo 3Be3/la IIOJIy4YaeT, IIOCTENeHHO IIpeBpa-
mas BOAOPOJ B resuii, 3aTeM B OoJsiee TAKeJbIe
3J1eMeHTH! (yrjiepos, KHCJIOPOA, HEOH M ApYrue)
C TIOMOINBI0 LEIIOYKK TEePMOAXEPHBIX peaxumii,
KOTODHIE IIPDOMCXOAAT B Heapax 3Be3xnl. Ilpe-
BpallleHUA NPEeKpamalTcs, Korja B sApe 3Be3-
Ibl oOpasyeTtcs kene3o. 3Be3zna ¢ 60IbIIONH Mac-
COlf, KaK BBISICHMJIHN y4YeHBIe, CIKHUTAET CBOEe Io-
plouee ropasno ObicTpee, YeM Jierkasi 3Be3za.
Hanpumep, macca Cupuyca B aBa pasa Goibiie
maccwsl CosiHIIa, a ero CBeTHMOCTh 0OJbIlle COJI-
HeuyHOM B 28 pa3, T.e. 3anackl roprmoudero Cu-
puyca OyayT mcuepraHbl ropa3fo paHbloe, yeM
y Conrna. Ecau 661 Cupuye, 6JM3KO pacrnoJo-
JKeHHas K HaM 3Be3Jja, B30pBaJicd KaK CBepX-
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HOBas, 9T0 ObLJIO OBI 'PAHAMO3HOE ABJEHHNE, KO-
TOpoe Obl MOBJHUAJO HAa Hamy IuiaHeTy. Houu
cranu ObI CBeTJIbIe KaK JeHb, KOCMHYECKOe pa-
JMON3JyUyeHHe IIpuBesio OB K HeoOpaTHMBIM
9KOJIOTMUEeCKUM HM3MeHeHMAM Ha 3emue. Ilpu-
pone 3emiyin Obll ObI HaHECEH HENOIIPABUMBIM
Bpea. B mameii T'ajakTuke B cpegHeM oOAHA
CBEPXHOBas B3pbIBaeTCs pa3 B TpucTa JeT. Ac-
TPOHOMBI BCErxa HA4YeKy, B HaJieKJe YBHUAETH
pa3BUTHE 3TOrO SABJEHHA C CaMOro Hauaja.
CBepXHOBbIE BCIIBIXMBAIOT HEPEAKO B COCEAHHX
rajJakTMKax. JTo, KaK IIPaBHJIO, 3Be3Anl 60JIb-
moit maccel. Hame »xe CosiHme — cpenHaAs
3Be3la Ha OKpawHe [aJlaKTUKH, AJIA HAC #AB-
JIfeTCA HaJe)XHBIM CBETHJIOM II0 KpaWHe#d mepe
Ha Ojmxaimime 5 MMJIJIMApAOB JeT, a TaM IO-
cmorpuM. Bcem, KTo HabGmogaer He60 NOBepX-
HOCTHO, C IIOMOIIBI0 HECOBEepIIeHHBIX mpubo-
poB, BcesleHHas MoOXeT IMOKa3aThCA MECTOM TH-
XUM ¥ CIOKOMHBIM. OZHAKO MBI JKMBEM B MHpe
3Be3J, NOCTOSTHHO MEHSAIOmEeMCs, I'Zle IIPONCXO0-
IOSAT TOCTOSTHHBIE IIPeBPAallleHusl 3Be3J B MeX-
3Be3/IHOe BemiecTBO M Hao6opor. BodaMokHO, U
name CoJiHLIe POAMJIOCH M3 MEXK3Be3QHOT0 Be-
mecTBa, KOTOPOe OCTAaJIOCh OT B3phIBA CBEpX-
HOBOII B AajekoMm mpomjoM. Byaem Osarozap-
HBI cyas0e 3a TO, YTO JKMBEM BO3JIe TAKOH CIO-
KOMHON 3Be3Abl.
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MOET JIX1 IIOTACHYTH COJIHIIE?

Hame Coamme — 3To oObIuHAs 3Be3na, a
BCe 3Be3Obl DOMKIAIOTCSH, KUBYT M YMHUPAIOT.
JIro6as 3Be3na paHO MM NO34HO racHer. K co-
saneHuo, u Hame CoJsiHile He OyZeT CBETHUThH
BEUHO.

Korpga-to yuenwmie mnosaraau, uro CosHile
MeJIJIEHHO OCTBhIBaeT uyu «cropaet». OqHaKO Te-
7epb Mbl 3HaeM, 4YTO €CJIM OBI 3TO IIPOMCXOAUJIO
Ha caMOM Jiejie, TO €ro 3Hepruu XBaTHUJIO OBl
B JIYUIlIleM CJyuyae Ha HEeCKOJIbKO TBICAUEJIeTHIA.
OueBHUAHO, YTO 3TO He TaK.

Ecau xe CoJsHue He «cropaetr», TO 4YTO
JKe B TaKOM cJydyae mpoucxoautT ¢ Hum? Co-
BpeMEeHHAas HayKa pacliojlaraeTr II0ATBEpIxKie-
HUAMH TeODHH, COrJIACHO KOTOpPOM 3Heprud,
naaydyaemas CosHIleM, BBIZEJISIETCA B Pe3yJib-
TaTe peaKIMi, IMPOTEKAMIMHX B €ro Hejxpax.
CyTb MX CBOAUTCA K TOMY, 4YTO IIOZ BO3HEii-
CTBHEM UYJOBHUIIHBIX TeMIepaTyp Axpa BOXO-
poza, CoefuHAACh, 00pa3yioT Axpa aTOMOB re-
aua. (YacTuusl OLHOrO pacKaJieHHOro rasa
IIpeBpamAamTca B YaCTHIBI APYroro pacKajieH-
Horo rasa.) IlomoOHas peakLusa JIEKUT U B
OCHOBe JeWCTBHUSA TEPMOSAEPHOTO OPYXHUA —
BONOpOAHO# OOoMOBI, mIpu B3pHIBE KOTOPOIi,
KaK H3BECTHO, BBIJIEJIETCA IPOMaaHOE KOJIH-
YeCTBO 9HEPrHH.

HackosbKo emie XBaTHUT 3amacoB BOAOpOAa
Ha CosHue? Ecau npeamnosiodKUTh, UTO TepMO-
ANepHbIe peaKLMU U Aajbine OyAyT IIpOTEKaTh
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TaKUMU Ke TEeMIIaMH, 4YTO M ceiuac, To CosHile
OyZieT CBETUTH €lle OKOJO AECATH MHUJLINAPIOB
Jger. IloaroMy HeT ocHOBaHuA OeCIIOKOUTHLCH,
YTO OHO MOXKET IIOracHyTh Ja)Xe B BeChMa OT-
JajJleHHOM OyayieM.

KAKHE ITPUBOPBI IIOMOT'AIOT
H3YYATH COJIHIE?

Kax acrporombr mayuaror Conuue? MM Ha
MOMOIb TIDUXORUT LEJBIH PAM CHemUATBHBIX
WHCTPYMEHTOB. Hanpumep, CHEKTPOCKON MC-
MONb3yeTCA AJIA M3YUYEHUA PACKAJIeHHBIX I'a30B
Cosnama. OH MoKeT O0BACHHUTH, KaKUe XUMH-
YyeCKHe BellecTBa ONpPEAeNSIOT I[BETa, NCXOMS-
mue ot Connua. [ipyroit npubop — cmnekTpor-
pad. OH naeT BO3MOXKHOCTH YYEHBIM JeJaTh
TIOCTOSIHHBIE 3AIIMCH CIIEKTPa COJIHEYHOr'o H3-
JIYYeHU.

CnekTporeaIMoCKON II03BOJISIET ACTPOHOMAM
y3HaTh, KaK pas3juMuyHbIe BemlecTBa pacmpeje-
gensl Ha Connne. Kakux BemecTs 6oabmie, Ka-
KHX MeHblIe, KAKOBO MX cooTHomeHue. Korzxa
K CIIEKTPOreJIMOCKOINy IIpUcoenuHAeTcs ¢oTo-
o0opynoBaHue, OH HA3hIBAETCHA CIEKTPOreJIHOr-
pad.

Kopomorpad — 5T0 cmenuajabHBIE BHA Te-
Jeckomna. C moMmome0 KOpoHOorpada acCTpOHOMEI
MoryT ¢ororpadupoBaTh COJHEYHYIO KOPOHY,
He goxupasach 3atrmenus CouaHia.
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PaauoTenecKon mo3BOJIsIeT YYEHBIM H3y4aTh
pafMoOBOJIHEI, u3aydaeMmele ConHueM.

Armocdhepa 3emyu mnorsgomaer OOJBIIYIO
yaCTh COJIHEUHOH pajguanuy, AOCTUTramomel
Haled IMJAaHEThl, II03TOMY Y4Ye€Hble YCTAHOBH-
au npubopel BeImIe aTMocdepbl. OTO KOCMH-
yeckue 30HALI. OHU nomoraloT 6osbmie y3HATh
o Comnne.

COJTHEYHASA 9HEPTHUA
N3 KOCMOCA

ConHue u3jJyyaer CBeT M TEILJIOTY, OHO SB-
JSEeTCH TaK)Xe MCTOYHMKOM paguOU3JIyUYEeHHUdd,
PEHTreHOBCKOro M yJabTPaGHuoJIeTOBOrO HU3jiyye-
Husa. Or CosHUA UAET MOTOK 3JIEKTPUYECKHU 3a-
psAKeHHBIX uacTul. KaAbli M3 3TUX BHUJLOB
M3JIyUeHUSA OKAa3bIBAeT BJMUAHME HA XU3Hb HA
3emue. Bonbmas uyacTh sHepruu ConnHua pac-
CemBaeTCd B KOCMHUYECKOM NIPOCTPAHCTBE. 3eM-
¥ JOOCTHUraeT JHIIL MMIJIJIMAPAHAH YacTh OT
o0mero KoJauuyecTBa sHepruu, usiayuaemoit CoJ-
HueM. OT TOro M3JydyeHHs, KOTOpOe NajaeT Ha
3eMJII0, OTPAXKAeTCsA U paccerBaeTcsd OKOJIO OA-
Ho# Tpern. CosiHeuHOH JIHEeprued HarpeBaeTCs
atmocepa, IMOBEPXHOCTh MATEPHUKOB M OKea-
HOB. cnosib30BaHMEe COJTHEUHON 9HEPTruyu MOTJIO
661 mpuHecTH GOJILIIYIO IOJB3Y HADOAHOMY XO-
3aicTBy. CelMOTeXHMKOM HA3bIBAIOT DAa3aNY-
Hble YCTPOMCTBA M YCTAHOBKH, HCIIOJIB3YIOIUE
COJITHEYHYIO 9HEpruio — COJIHeuHble OaTapewu,
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TeIJINLbI, BOZAOHArpeBaTeNM, CYMIUJIKH, OIIpec-
HuTenu. Mcnonb3yrorT chOKyCHMpOBaHHBIE COJI-
HeuYHble JIyYM AJA IJIaBjieHus MeTasyioB. Co-
3JaI0TCS COJIHEUHBIE 3JIEKTPOocTaHIuu. IIpume-
HUTb COJIHEUHYIO SHEPrui0 MOXKHO Be3zie, Ipe-
obpa3ys ee B 3JIEKTPUYECKYIO. OTOMY CIIOCOD-
CTBYIOT TIOJIYIIPOBOAHMKOBEIe OaTtapen. OHU K
TOMY K€ CJYXXaT AJIA NOJyYeHUS dJIeKTPOIHep-
rii B KOCMOCe, ABJISIACH MCTOUYHWKAMH IJIEKT-
POIIMTAHUS MCKYCCTBEHHBIX CIYTHHKOB 3eMJIH
¥ aBTOMaTHYECKHUX MEXKILJIAHeTHBIX CTAHIIUM.

.
a
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TlepcrnieKTHBB MCHONB30BaHUA u3yyeHuss COJIH-
na JUI 3JIeKTpocHal)KeHUsA 3eMJIM OTPOMHBI,
HaAIlpUMep, MCIIOJIb30BaHME KOCMHUUYECKHMX COJI-
HEUYHBIX OJJIEKTPOCTAHIMI, pasMemaeMbIX Ha
opbute Ha BricoTe 36000 KM HaJ MOBEPXHOCTHIO
3emu. OCHOBHOM 2JIEMEHT KOCMHUYECKOH 3JIeK-
TPOCTAHIIUM — CHCTEMa COJIHEUHBIX Oarapeil u
aIpyrux npeoOpasoBareJieii, nmpeobpas3yrouiux
aHepruio udnyueHuss CoyHIIA B 9HEPTrHIO JJEK-
TPOMArHUTHBIX BOJIH CBEPXBBICOKOH YacCTOTEHI,
M3JydeHHe KOTOPHIX IlepefaeTcss Ha 3eMJII0 B
BUZe CGHOKycHpoOBaHHOro Jyda. Ha 3emie
CBEpPXYaCTOTHOE U3JIyYEHUE YJIABJINBAETCHA IIPH-
€MHOM aHTEeHHOI, npeobpa3yeTcss B 3JeKTpUYe-
CKHI TOK IIPOMBLINIJIEHHOH YacCTOTHI M Iepeia-
ercsa norpeburtensm. IlpenmyiecTsa KocMuue-
CKHUX OJIGKTPOCTAHIMM Ilepe] HA3eMHBIMH:
OHHM 9KOJIOTHYECKHM YHCThIe, T.e. He 3arpsas-
HAIOT OKPYXKalomylo cpeny, 0Oe3omacHbl, He
PacXOAYIOT PecypChl TOJIE3HBIX MCKOIIAeMBbIX
3eMJId, SKOHOMHUECKH OYeHb BBITOAHEI, TaK
KaK WMeIT O0OoJbIIyI0 MOIHOCThL. OmHAKO
rjiaBHas TPYAHOCThL B peaJiM3alid TIPOEKTOB
KOCMHYECKHUX 3JEKTPOCTAHLUH — 3TO BHICOKAS
CTOMMOCTbH JIOCTABKH B KOCMOC 3JIEMEHTOB 3JIEK-
TPOCTAHIIMH.
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TIOYEMY 3EMJIS HE IAJAET
HA COJIHIIE? -

HeiicTBuTeIbHO, cTpaHHO: COJIHIIE OrPOMHEI-
MU CHJIAMHM TATOTEHHUSA YAEepPKHUBaeT OKOJIO cebsa
3emuio ¥ Bce aApyrue maHeTel COJIHEYHOH CH-
CTeMbI, He JaeT UM YJIeTeThb B KOCMHUYECKOe
npoctpaHcTBo. CTpaHHO, Kasajiock ObI, TO, 4TO
3emusz OKoJIO cebsa yaep:kuBaer JIyny. Mexny
BCEMM TE€JIAMU JEHCTBYIOT CHUJIBI TATOTEHHSA, HO
He magaioT miaaHetsl Ha CojHUE TOTOMY, 4YTO
HAXOAATCSA B ABMIKEHHM, B 3TOM-TO M CEKpeT.
Bce nagaer BHM3, Ha 3eMJIIO: M KaIlJIM NOXKIA,
¥ CHEXHHKH, U COPBABIIUICA C rOpPHl KaMeHb,
¥ OIPOKHHYTafA co crojia yuamka. A Jlyra? Ona
Bpamaercss BOKPYr 3emud. Ecau Obl He CHJIBI
TATOTEHU A, OHa
yieresa OblI IO Ka-
caTeJbHOK K OpOH-
Te, a ecJu OBl OHA
BAPYr OCTaHOBH-
Jlach, TO ynajia Onl
Ha 3emuw. JlyHa,
BCJIGACTBHE IIPUTH-
JKeHusaA 3eMJyH, OT-
KJIOHSIeTCA OT NpH-
MOJIMHEHHOro Imny-
TH, BCE BpPeMS KaK
Obl «mamas» Ha
3emuio. JIBuiKeHUe
JIyHBI NIPOUCXOAUT
10 HEKOTOpOH Ay-
re, ¥ IIOKa HOeHCT-
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ByeT rpaBuranuda, JIyHa Ha 3eMJIl0 He yrazger.
Tax xe u ¢ 3emueir — ecau GBI OHA OCTAHO-
BHJIaCh, TO ynayia 6s1 Ha ConHIlE, HO 3TOrO0 He
npou30oHAeT MO TOH Ke npuumHe. JBa BHAA
IBM)KEHUS — ONHO NOXA AEHCTBHEM CHJBI TA-
rOTeHHUsA, JPyroe N0 MHEPIHUU — CKJIAABLIBAIOT-
cA U B pe3yJbTaTe AAIOT KPHUBOJHHEHHOE XBH-

JKeHHue,

3aK0OH BCEMMPHOIO TATOTE€HHA, YAEpIKHUBa-
I0I0WH B paBHOBeCHMHM BceJiIeHHYIO, OTKDBLIJI aH-
rauiickuii yueHsli Mcaak Herorom. Korza om
onnyOJIMKOBaJI CBO€ OTKPBITHE, JIIOAU TOBOPHJIH,
YTO OH COIIEJ C yMma.
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3aKOH TATOTEHHA ONIpenessieT He TOJBKO
nBuxkeHue JIyuwl, 3eman, HO ¥ BceX HeOeCHBIX
Tes1 B COJMHEUYHO cucTeMe, a TaKMKe HCKYCCT-
BEHHBIX CIIYyTHHKOB, OpPOMTAJbHBIX CTAHIIUH,
MEXKIIJIAHETHBIX KOCMHYECKHUX Kopabieii.

HA YEM JEPXKHUTCS 3EMJIA?

Ilouemy Tesna He yJeTAlOT C IIOBEDXHOCTH
Bpamartonieiica 3emau? Ha uem nmepkarcs mia-
HeTsl? ITouemy oHM AaBHMaKYyTCs BOKpYr CoJiHna,
a He yJieTaloT OT Hero npoyb? OTBeTOB HA 9TH
BOITPOCHI AoJjiroe BpeMs He ObLio. OTKpBITHEM
HCTHUHBI MBI 0083aHBI BEJMKOMY AHTJIMHCKOMY
yueHomy H.HsioTO-
my. O mpumesn k
MBICJIN O CYIEeCTBO-
BaHUM CHJI TArOTe-
HUS MEXIY BCEeMH
TeJIaMu Bcenen-
HoO¥. B peaysabTate
oTKpbiTUsl Hpbi0TO-
Ha  BBIACHHUJIOCH,
YTO  MHOXXeCTBO,
Kasajioch Obl, pas-
HODOAHBIX  SBJIe-
HU — T[ajieHue
CBOOOAHBIX TeJl Ha
3eMJII0, .BUAUMEIE
IBUKeHUA JIYHEL U
ConHua, OKeaHCKHUe H. Heiomon
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NMPpUJUBEI U T.A. — IPEACTABAAIOT c0o00i npo-
SAIBJICHUS ORHOTO U TOrO XK€ 3aKOHA IIPUPOALI:
3aKOHA BCEMHPHOro0 TATOTEeHHA. Mexay BceMu
TeslaMu BceseHHOM, MOBOPHUT 3TOT 3aKOH, OyAb
TO TECYMHKHU, I'OPOLIMHKH, KAMHHU HJIH ILJIaHe-
TBI, AEHCTBYIOT CHJIBI B3aMMHOI'O NPHTAMKEHUS
(v CHJIBI TPaBHUTAIlMU, KAK eIle UX Ha3hIBa-
or). Ha mepBuIif B3rasifi, 3aKOH KaMeTCA He-
BE€PHBIM: MBI YTO-TO He 3aMedaJId, YTOOBLI IIPHU-
TATUBAJIKUCH APYr' K APYTY OKpYKawInue Hac
npeaMeTsl. 3eMJIsi NIPUTATHBAET K cebe yrobnie
TeJla, B 9TOM HHUKTO He ycomHHUTCs. Ho, MoxkeT
ObITh, 9TO ocoboe cBoiticTBo 3emau? Het, aTo
He TakK. IIpuTsikeHue ABYX JIOOBIX IIPEIMETOB
HEBEeJIMKO ¥ JIMIOb IT03TOMYy He Opocaercs B
rnasa. TeM He MeHee B pe3yabTaTe CHeIHaJb-
HBIX OITLITOB €ro MOXXHO OOHADYXKHUTb.

3aKOH BCEMHPHOTI'O TATOTEeHHUS, U TOJBLKO OH,
00bACHsAET YCTONUYNBOCTL CONIHEUHOM CHCTEMEI,
IBI)KEHUWE IJIaHEeT M APYrux HeOecHBIX TeJl.

3eMiIs OEepPKHTCSA HA OpOUTE CHJIAMH IIPH-
taxeHusa Conuna. Kpyrosoe ABMMKeHUe IJIaHET
IIPOMCXOAUT TaK e, KaK KPYroBoe ABHXKEHUE
KaMHS, 3aKPyYeHHOro Ha BepeBKe. CHMJIBI Tpa-
BUTAIMA — ITO HEBUAUMBIEe «KAHATBI», 3aCTaB-
agomue HeGecHble TeJla ABUTAThCA IO Ompexe-
JIeHHBIM IIYTSAM.

Besnkuit HbIOTOH He TOJBKO YTBEPXIAJI CY-
1IIeCTBOBAHMe CHJI TATOTEHUsS, HO M OTKPBILJI 3a-
KOH TATOTE€HHS, T.e. MOKA3aJ, OT Yero 3aBUCHAT
3TH CHJIBI.
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KAK BO3HHKJIA ITJIAHETBI?

Jonroe BpemMs JIOAW AYMaJId, YTO MHD CO-
37aH cpasy, LEJMKOM, IO BOJIE CBEPX'HECTECT-
BEHHBIX CHJI, OOrOB 1 C TeX IIOp He U3MEHAETCH,
a CyIeCTBYeT TaKHM, KaKHM MLl €ro BHIUM.
MoxHO mpocTo cKa3aTh: «Mup cosman Borom
MMEHHO TaK, a He uHaue», 1 0oJblle HE CTAaBUTh
HHUKakKuX BompocoB. Ho Bceraa 6bLIM M €CTh
JIIOAY, KOTOPBIE CTPACTHO JKeJIAJX Y3HAThb IPH-
YAHBI MPOHCXOMKACHUA PA3JUUYHBIX HeOeCHBIX
TeJ U Bceil Bcesennoii. YesoBeuecTBO IIOCTE-
IeHHO HAKAILJIMBAJIO 3HAHUA O MUDE, IIOCTUTAJIO
3aKOHBI MPHUPOALI U MEPECTABAJIO CJIEIIO BEPHUTH
JereHzaM. Bokpyr Hac MHOro sarajjoKk, Ha KO-
TOphIE YYeHble YHODHO HIIYT OTBeThl. O6CyiK-
IalOT, IPOBEPAIOT pasHble HAYUYHHIE IIPEAIIOJIO-
wenusa (rumore3mr). Hanpumep, KaK BOSHUKJIH
maaneTbl? IIpo6GyieMOii IPOMCXOMKAEHUA M IBO-
JIOnKA HeOeCHBIX TeJl 3aHUMAeTC KOCMOTOHHUSA..
IlepBbie KOCMOTrOHMUYECKHE THIIOTe3Bl HMEJH
foJIbLIIOE 3HAUYEHHE, OHU ITLITAJIUCH OOBACHUTH
MIPOUCXOXKIeHne HeOeCHBIX TeJ KaK pes3yJbTaT
€CTeCTBEHHOr'0 IIpoliecca, a He OLHOBPEMEHHOr0
aKTa 00KeCTBEHHOI'0 TBOPEHUA.

Hanpumep, 110 OOHOH M3 HHUX, IIPEAJIOMKEH-
Hoii B KoHIe XVIII Bexa ¢paHIy3CKHM yue-
nuM I1.JIannacom, nmpexgmnoJaranocsk, uro Coa-
HIle ¥ IIJJaHeTH BO3HHUKJHN K3 Bpamamomeics
TYMaHHOCTH, COCTOAIIEH U3 pa3pe’KeHHOro ra-
3a. Cuabl TATOTEHUA CKUMAaJIM ra3oBoe obJa-
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KO, TOCTEIIeHHO IpeBpamias ero B Oyayuiee
CoJIHIIe ¥ HECKOJIbKO PACIIOJIOMKEHHBIX BOKPYT
Hero Tra3oBBIX KOJell, M3 KOHIEeHTPHYECKOil
cHCTeMBbl KOTODBLIX BIIOCJEACTBHH oOpasoBa-
auch naaHetel. OgHako B XX BeKe OT 9TOH
runoTe3sl NPUILIOCH OTKasdaTtbeA. Ilocse oT-
KPBITUA ¥ HM3y4YeHUs ¥YpaHa OKas3ajoCh, 4YTO
aTa THUIIOTE3a HEeBepHa, TaK Kak IlJaHeTa
¥Ypa", B OoTJIMYME OT APYrux ILJIaHET, Bpamia-
eTCs BOKDPYT CBOe OCH B IIPOTHBOIIOJIOKHYIO
CTOPOHY.

ITo npyroi rumores3e IJIaHETHl HUKOIJAA He
OBLIM pacKaJIeHHBIMHM I'a30OBbIMH TeJIaMU, IIO-
nobupiMu CosHIly, a AOJ/KHBI OblIM 00paso-
BaThCA M3 XOJIOAHBIX, TBEePABLIX YACTHI] Belle-
CTBa, KOTOpLIE IIPUTATUBAJIUCH APYTI K APYyry,
00'beIUHANUCE, yIUIOTHANUCE. OcoOeHHO Obl-
CTPO POCJIM B pa3dMepe M MacCe KpPyIHbIe 4a-
ctuuku. ITocTeneHHO 00pa3oBHIBAJINCH T'UTaH-
TCKHE KOMKH BellecTBa, KOTOPhLIE CTAJIU ILJa-
HeTaMH.

Caenyooiias rumnore3a roBOPUT O TOM, UYTO
IJIaHeTHhl IIPOM3OIIJIM B pe3yJibTaTeé KaTacTpo-
&b, Korga ¢ CoJiHIIEM CTOJIKHYJIACh KOMeETa,
nau BOsu3u CosiHIIA mpoJieTesa Kaxkasa-TO 3Be3-
na. 3 packanenHoro BemiectBa CosHIa orae-
JWJINCHh CIYTHHUKH, KOTOpPHLIe, IIOCTEIIEHHO OcC-
TbIBafd, CTAJHM ILJIAHETAMH.

Broigsurarorcs HOBble rumoresnl. Kakas us
Hux camasi BepHas? Iloka OKOHuUaTeJbLHO Pa3o-
OpaTbcss B TOM, Kak BO3HUKJa Coxmeumas cu-
cremMa He yJAaJioCh HUKOMY. MoxeT ObITh 3TO
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zeyno Hepanexoro Oyayimmero? Kro-uubyae Ha-
numer <«buorpacduio» HaAmMEro KOCMHYECKOro
A0OMa OT POXKZeHUs?

KAK ITPOUCXOIHUT ABUKEHHUE
IIJIAHET?

B cosreuHoil cucreme ABMIKYTCA 9 GOMBIIUX
IJIaHeT, MX CHOYTHUKHM, MaJjible IIaHeThl (MX
Ha3bIBAIOT aCTEpPOMABI), KOMeThl. VI3dyueHne ux
ABHMXKEHUS BBEIABHJIO O0IqMe IJisi BCeX HeOeCHBIX
TeJ 3aKOHOMEDHOCTH: OPOHMTHI IJIAHET IIOUTH
KPyroBsble (9JIIMIITHUYECKH JIEXKAT IIOYTH B OA-
HOH ILJIOCKOCTH).

Boxpyr CosHila Bce IjIaHeThl BpallalOTCH B
onHY cTOpoHY. Ecam 6l MBI IIOCMOTpEJH Ha
Conneunyio cucremy ¢ CeBepHoro moyoca Mupa
(tr.e. or IlonspHOil 3Be3AbI), TO MBI YBHAEJIHA
651, YTO BCe NMaHeTh! obpamaiwTca Bokpyr Co-
HIIa IIPOTHB YaCOBOH CTPEJIKH. BOJbIIMHCTBO
CIOYTHUKOB M KOJbIA ILJIaHeT 00pamaloTcsi BOK-
PYr CBOMX IIJIAHET B TOM e HalpaBJIeHHH, B
KOTOpOM IjIaHeThl obpamiaiorcsa BOKpPyr CouiH-
na. OpOHTHI CIYTHHKOB IIJIQHET TaKMKe fABJISA-
I0TCA JJUINNTHYeCKUMHU. TO JKe caMoe MOYKHO
ckasaTr U 00 opburax acrepommoB. Bce mia-
HeThl ¥ CIOYTHHKHM BpPAIIAIOTCA BOKPYr co6cCT-
BEHHBIX OCei M IOYTH BCe, 32 MCKJIOYEHUEM
¥Ypana u Benepsl, B Ty 3Xe CTOPOHY, T.e. IIDOTUB
4acoBOM cTpeaKu. Bce niaHeThbl moapasnesf-
JOTCA HA BHYTPEHHHME U BHeEIIHHe. BHyTpeH-
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gue — 9T0 Mepkypuii u Benepa, ux OpOUTHI
JeaT BHYTpU opO6uTHl 3eMJyu, BCe OCTaJb-
uple — BHemHme. Opbura 3emam, HampuMep,
jie)xuT BHyTpHu opOutel Mapca. ([Ina Mapca —
3eMJii BHYTPeHHsas IaHera.) Baaumuoe pac-
[IOJIOKEeHUe IIJaHEeT ACTPOHOMBI Ha3LIBAIOT KOH-
¢urypanueii. Konpurypanuu BHYTPEHHHX X
BHEIIHMUX IIJIAHET COBEPINEHHO DAa3JIMyYHbI, T.e.
¢ Semus IJIaHeTHl HaOJIIOAAIOTCA II0-Pa3HOMY,
yCJIOBHA HMX BUAMMOCTH DasHbie. BHyTpeHHHe
MJaHeThl MOI'yT 3aHHMMAThH IIOJIOKEHUE MEeXAY
3emueit 1 ConHmem u HaAOMIOZAIOTCA YacTo B
Bune mosymecsina. HaGaonate MepKypui uim
BeHepy MOXHO cpagy mocie 3axoga Connua Ha
3amnajze BOJIM3YM rOPU3OHTA MJIM HEIIOCPEACTBEH-
HO IIepeJi BOCXOJOM Ha BOCTOKe. BHemHwe mia-
HeThl HUKOrAa He MMeloT (a3l B BHAE IIOJNY-

NPOTHBOCTORHKE " HWXXHee coefMHeHWe

3anapHas socTouHan
KBapparypa KBagparypa 3NOHrauus 3NOHrauus

coeguHeHne BepxHee coepuHeHue
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MecAna, HabjaOnaTh MX MOXKHO Ha JoboMm yr-
noBoM paccroauum ot ConHuma. B mporuBocTo-
SIHUU OHU HAXONATCA HA NPAMOMA JIMHHUH, IIPO-
xoaameyr uepe3 CosHiue, 3eMJI0 U ILJIAHETY,
II0O3TOMY BHIHBLI B ITOJIHOYb.

II0 KAKHM 3AKOHAM KXHBYT
IIJIAHETBI?

Mo:XHO CKa3aTh O 3aKOHAX «J)KM3HHU» ILja-
HeT, eCJIM MMeTb B BHAY, UTO KH3Hb — 9TO
nasmxkeHue. Ecam OBl IIIaHETHI OCTAHOBUJIMUCH,
npexkpaTuau Obl 10 KAKUM-TO NPUYHMHAM CBOM
6er o KpyroBeIM opOuMTamM, TO ymayjui Obl Ha
Comune. Hemenkuit yuensiii Horann Kemnsep
(1581—1630) OTKpBLI 3aKOHBI ABUIKEHUS ILjIa-
HeT. IlyTem BHIYMCIEHUI OH JOKa3aJ, UTO ILIa-
HEeTHI JBMIKYTCS HE II0 OKPYXXHOCTAM, KaK AY-
manu Tanmieit, Konepuuk, a mo aaauncam —
3aMKHYTHIM KPHMBEIM, (hOpMa KOTOPBHIX HECKOJIb-
KO OTJIMYaeTcs OT Kpyra.

IlepmBriit 3axon Kennepa — ajuntuyeckKoe
aBmkeHue muaHer. CosHme HaxXoguTCcA He B
IeHTpe JJUINIICA, a B 0c0o00# TOYKe, Ha3bIBae-
Mo ¢okycom. U3 atoro ciemyer, 4TO paccTo-
siune 1aHeTol 10 CosiHIIAa He Bcerza OAMHAKO-
Boe. Kemuiep Hamies, 4TO CKOPOCTb, C KOTOPO#H
JBHMIKETCSA IJIaHeTa, TOXKe He BCerga OOUHAaKOBa:
noxxons Onmxke K CosHIY, IUIaHETA JBUIKETCH
ObICTpee, a OTXOAs JaJjiblle OT Hero — Mex-
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JeHHee. IJTa 0COOeH-
HOCTbH JBMIKEHUS ILIa-
HeT COCTaBJIAeT BTO-
poit 3axonm Kenaepa.

KonepHuk ¢ fo-
CTATOYHOM JJISA €ero
BPEMEHHM TOYHOCTBIO
onpeneyiJ PacCTOs-
Husa mnader ot ConH-
na. Ilepuoas!r obpamre-
HUSA ILJIaHET TaKKe
yKe ObIIM H3BECTHHI.
Kemnnep ycTaHOBUJ
CTPOr'yi0 3aBHCHUMOCTb
MeXAy BpeMeHeM o00- H. Kenaep
pameHus IUJIAHET ¥
nx paccrogauem ot CosHia.

B aToMm cyTh Tperhero 3akona Kemaepa. 3a-
KoHbl Kemsiepa npuMMeHMMBI HEe TOJBKO K JIBH-
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JKEHUIO IIJIaHEeT, HO ¥ K JABMIKEHHUIO HUX ecTe-
CTBEHHBIX M MCKYCCTBEHHBIX CIYTHUKOB. OT-
KDBLITHE 3aKOHOB JABM)KEHHS ILJIAHET NoTpe6o-
BaJio oT Kemepa MHOrMX JieT YNODHOM M Ha-
npsiKeHHOM paborei. Ho OH 3aHMMAajicsa TakKe
M APYTMMH BOIIPOCAMH aCTPOHOMMUM, OCODEHHO
€ro NMPHUBJIEKAJIH KOMETHI. Y4YE€HBIe IIOCJIeAyIo-
IIUX TIOKOJIEHUWI, OLEHUBINNE 3HAUEHHE TPYIOB
Kemnuepa, Ha3Banm ero «3akoHojaTejeM» Heba,
TaK KaK UMEHHO OH OIIpejesiuJl Te 3aKOHBI, IO
KOTODHEIM COBEpIIaeTCHd ABHIKEeHHE HeOeCHBIX
Tes1 B CosmHe4yHOU cucreme.

OH ocTaBHJI B HACJEACTBO YEJIOBEYECTBY TPH
3akoHa Kemnnepa, KOTOpble CErofHs H3y4aioT
BO BCeX IIKOJIaX MHpAa.
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YEM OTJHYAIOTCA IIJIAHETBI
OT 3BE3/?

Eme B roy00oKO# ApeBHOCTH HaOGJIIOmaTe N
3aMeTHJIM, UTO Ha Hebe KpoMe HEIOABHIKHBIX
3Be3 eCTb ocobmie Ouy)kparomue CBeTHJA, M
Ha3BaJIM HX IUIaHeTaMH (ILIaHeTa B IIepeBoje
¢ rpedeckoro — Oayxkpaiomas). Ha mnepBhiit
B3rJaAj, NJaHeTa M 3Be3xa JAeHCTBHUTEJbHO
oueHb noxoxu. Ho ecam mocMOTpeTh INOBHH-
MaTeJIbHee, MOYXHO 3aMETHTb, YTO 3Be3Ahl Mep-
1IaI0T, 4 IUJIAHEeTHI CBETAT POBHHIM CIIOKOMHBIM
CBeTOM. OTO NIPOHCXOAUT IIOTOMY, YTO 3BE3AHl,
Kak Hame CoJIHIIe — pacKaJIeHHBI rasoBhIi
map, a IJIaHeThl He UMeIOT cOOCTBEHHOrO CBeTa,
MBI X BHIHUM IIOTOMY, YTO OHH OTPA’KAIOT COJI-
HEYHBI# CBET, NMAJAIOINUH¥ HA UX IIOBEPXHOCTD.
B OMHOKJIb MJIHM TEJIECKON ILJIaHEeTAa BHAHA Kak
MaJIeHbKM# CBETJBI KPYXKOK, a Jiobas 3Be3-
Ia — Bcerga cBeTAmascsa Touka. Eciam 3a He-
6om HabJMIOZaTh HECKOJBKO HOUYEH NOAPSAX, TO
MOXXHO 3aMEeTHUTb, YTO IJIAHETHI IepeMeIlaloTCs
Ha (QOHEe HEIOABHMIKHBIX IO OTHOLIEHWIO K APYT
apyry 3Be3x. IlyTu nnaHer — 3arafodyHble ITeT-
Ju Ans HaOaonaresei, HAXOAAIUIMXCA HA ABU-
Kymeiica 3emiue. IlnaHeTsl ABMIKYTCHA IIO TOMY
ke mytu, utro m Connue, u Jlyna. OHu ABH-
XYTCA II0 30AMAKAJIBHBIM CO3BEe3AUAM, IIOYTH
He YKJIOHASCH OT JKJIMIITUKH.

Bosiee Bcero moctynHbl HabGaooaeHusiMm Be-
Hepa, Mapc, IOnmutep u CarypH. Bemepa BbI-
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MJIAAUT ocjaenuTensHo Oenoit, IOnurep — xeJ-
ToBaTo-OesbiM, Mape — KpacHoBaThIM, a Ca-
TypH — TYCKJO-)XeJThIM. BeHepa OniBaeT BuJ-
Ha B 3aIIaJIHOI MJIM BOCTOYHOM yacTu HebGocBOzIa
B JiyuaxX BeuepHeili miaum yTpenHei 3apu. Oc-
TaJbHBIE IIJIAaHETHI BHUAHBI B JII000H yac HOYM.

Pacnonoxxenue mnaner ot 3eman u ConHua
HEIIPEPLIBHO MEHSIETCH, 4 IIOTOMY MEHSETCH MX
BUIUMEBI auaMeTp u OJiecK.

IInaneTsl, B OTJINYKE OT 3Be3J, IIOKA3LIBAIOT
¢assr, moxobuO Jly=He.

T'maBHOe OoTsIMYMe IJIAaHET OT 3Be3J B TOM,
YTO OHM ABUIKYTCS BOKDPYr oOmieif 3Be3nnl —
CosHna, MX MHOMKECTBO: IIJIAHEThbI, CIHYTHHUKU
IJIaHeT, acTepounnl (Majyible miaHersl), a Cou-
Hie — oxHo. Tonbko oguH BO Bceil CoJTHEUHOM
CHCTeMe MCTOYHHUK CBE€Ta Y TEeIJIOTHI.

BJIMAIOT JU IIJJAHETBI
JAPYT' HA JPYTA?

ILnauwersl B3aummopeicTByioT ¢ ConHIEM u
IPYr C ApPYyroM. 3aKOH BCEMHPHOIO0 TATOTEHHSHA
00'bSICHSIET XapaKTep 3TOr0 B3aMMOAEUCTBHA.
Ecau 651 aTOro B3aumogeiicTeuA He OBLIO, ILIA-
HeThl yJjeTenu Obl B KOCMHYECKOE IIPOCTPAHCT-
Bo. ConnHeuHasi cucteMa Iiepecrana Onl cymge-
crBoBaTh. Ha 3eMJie 3aMeTHO IIPOABJISETCS Jeii-
crBue JIyHBI: OBaXXABI B CYTKHM IIPOHUCXOLAT
NPUJIUBLEL ¥ OTJIMBHL. IIlaHeTH! CAUIIKOM CHJIb-
HO yAaJIeHBl OT 3eMJIid, 4YTOOhBl CBOMM IIPHTS-
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JKeHUEM, OTPAXE€HHELIM COJIHEUYHBLIM CBETOM HJIM
MArHUTHBIM II0JIEM CKOJILKO-HHOYAL 3aMeTHO
BO3eiCTBOBaTh Ha 3eMJIIO.

M Bce xe B3ammMopeHcCTBME ILIAHET eCTh,
vHaue OBl He OBLJIO BO3MYIIEHWM, T.e. OTKJIO-
HEHUH IIJJaHeT OT TPAaeKTOpHH, PaCCUMTAHHBIX
o 3akoHaM Kemepa. I Besms MMEHHO TJIaHETHI
«nnoMmorau» HuIOTOHY OTKDHITH 3aKOH BCEMHP-
HOT'O TArOTE€HUs. A eme paHbllle ACTPOHOMBI
CTAJM BECTH CHCTEeMaTH4ecKue HabyoneHus 3a
3Be3AHBIM HeOoMm. YueT ABMIKEHMWSA ILJIaHET Ha
¢oHe 3Be3n JIEXKUT B OCHOBE aCTPOJIOTHMH. ITa
HayKa 3aHMMAaeTCs COCTAaBJIEHMEM TI'OPOCKOIIOB,
MpeACKa3aHUsIMH uYeJjIoBeUeCKux cyzneb, obmre-
CTBEHHBIX COOBITHH, CTUXUHHBIX OexcTBMIii,
BOMH Ha OCHOBE B3aMMHOTI'0 PaCIIOJIOXKEHUS I1JIa-
HeT U 3Be3n. IlnameTnl, B TOM UHCJie M HAaIIa
3eMJisl, MCIBITHIBAIOT AeHcTBME HEOGECHBIX Tel
U3 KocMmoca. Pe3ysbTaT — KpaTephl Ha IIOBep-
xHoctn Jlynwl, Mepkypusi, Beneps:, Mapca u
€ro CNYTHUKOB, CIYTHHKOB IIJIAHET-TUTAaHTOB.
Habaonenuss ¢ opOMTANLHBIX CTAHIMKM HaIeH
IJIQHETH! TIOATBEPKAAIOT 3TOT akT. AMeroTcs
OCHOBaHM# NPEAINOJaraTb, 4YT0O HEKOTOPLIE Kpa-
Tepbl 00pa30BajiNCh B pPe3yJbTaTe CTOJIKHOBE-
HUSA IJIAHETHI ¢ sSApPoM KomeThl. IlianeTrwi-ru-
TaHThl, Hanpumep, IOmuTep, CBOUM IIpUTSIKe-
HHUEeM MOryT H3MEHHTb TPACKTOPHIO KOMETHI,
TIOBJIUATL Ha ee JABMMKeHue. HeCOMHEHHO, 4YTO
¥ Hama 3eMJsa crocoOHa CHJILHO U3MEHSATHL ABH-
KeHUe HEeKOTOPHIX HeDEeCHBIX TeJ: aCTEPOHUIOB,
KOMET, METEOPHBLIX TeJ (C IIONepeYHHKOM JO
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1 kM), nponeraromux Mumo. OpHako OGiamskue
NIPOXOMKJAEHUSA — 3TO MAJIOBEPOSITHHIE, PENKHEe
coOuiTus. Ilpursaixkenne 3emMan, HarpuMmep, Ka-
MEHMJIO (JOpMY M CKOPOCTH BpameHus JIyHHI.
MOoKHO TaKyKe CKa3aTh O 3arajgke Benepnl. 9Ta
MJaHeTa NOBOPAauMBaeTCA K 3eMJie Bce BpeMsA
ONHMM M TEeM e MOoJylllapueM, ABUTasCh Kak
¥ BCe IIAHETHI B OZHY M Ty Ke CTOPOHY BOKPYT
ConHIla, HO BOKPYr cOOCTBEHHO! OCH Bpala-
ercs B o0OpaTHyI0 cTOpPoHY. MHorue ydeHHIe
CKJIOHHBI CUHTATh, YTO HA ABMMKeHUe BeHepbl
noBiausAyio Aevicteue 3emun. lleiictBue 3emMisn
Ha Jpyrue IJjaHeThl IIPOABJSETCH €Ie U B TOM,
YTO 3eMJISHEe HAYaJd C IIOMOINBI0 aBTOMaTUye-
CKMX CTAaHIMH M3y4yaTh IJIAHEThI, TEM CaAMLIM
BJMATL HA HHUX: cOpackiBaTh NpubOpHI, amnmna-
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patel, 30HABI. Jliogu mo6wiBajiu Ha JIyHe, co-
6pasim 00pasibl JYHHBIX IIOPOX M IPOBOLUJIH
TAM pa3jJMYHbIe HCCJIENOBAHHUS, aHANMU3 KOTO-
pBIX TIOMOTaeT BHIICHUTH OCOGEHHOCTH CTpOe-
HUA CIIYTHUKA Hame# IJIaHeTHI.

YEM OTJHWYAIOTCH IIJIAHETHI
IPYT OT APYTA?

IInamersl 3emuoi rpynnsl (Mepkypwuii, Be-
Hepa, 3emJiss, Mapc) OUeHb CUJIbHO OTJIMYAIOTCH
ot naaner-ruranroB (IOnurepa, Carypna, ¥Ypa-
Ha ¥ HenryHa) mo cBouM (HU3NUYECKHM CBOIi-
crBaM. ['J1aBHBIE IPUYMHBI — 3TO PACCTOSHHE
or CosmHua M Macca IJIaHeT.

IlnaHeTsl 3€MHOW IPYyHNNBl PACIIOJIOKEHBI
oamke K CosHIy, IOJy4alOT OT Hero OoJiblie
9HEPruM, CHUJIbHEe HArpeBAIOTCA COJHEUHBLIMU
aydamu. Yem ganbiie miraHetrs! or ConHLa, Tem
HHMXKe HUX TeMmIepaTtypa. XHMMHUYECKHiIl COCTaB
niaader Tumna 3emias u rraHer tuna IOnurep
TaK e pe3Ko oranuaercA. IlnmaHeThl 3eMHOH
TPyINbl COAEPIKAT MaJo JIETKUX TIa30oB, 3aTo
MHOI'0 TYTOIIJIaBKHMX 3JIEMEHTOB (KpeMHUH, »xKe-
Jie30 ¥ T.A.). A IUIaHeTHI-TMTAaHTHI MMEIOT Ma-
JIYI0O CPEAHIOI IJIOTHOCTB, T.€. COCTOST M3 JIer-
KUX XHMHUYECKHUX 3JIEMEHTOB, TaKHUX, KaK BO-
ZOpox, Treyiui.

Macca miaHeTHl CBA3aHA C HAJIMYUEM M Xa-
pakTepom armochepsl. IlnanHera umeer TeMm
OoJsbIIee rpaBMTAIIMOHHOE MOJE, ueM Oosblie
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Macca IUIaHeTbl. ECJIM rpaBHTAIlMOHHOE IIOJIe
(rpaBuTAaIMOHHOE NPUTAKEHNE) YMEHbIIaeTcH,
TO mjaHetra OwIcTpee TepAeT CBOIO aTMochepy.
Ha cocraB armochepsi, Ha ee IJIOTHOCTh OKa-
3bIBaeT BJIUAHHE M YAAJEHHOCTH IIJIAHETBI OT
Conuua.

IIo cxopocTH BpamieHWsi BOKPYr COOCTBEH-
HOI OCH IIJIAHETHI-TMTaHTHl NPEBOCXOLAT ILjIa-
HeThl 3eMHO¥ rpynnsl. V3-3a 60JibmION CKOpO-
cTa ¢opma miIaHeTH!, Takoi, kKak IOmurep, Ha-
IpuMep, CHJIBHO OTjinyaercs or mapa. (Cxka-
rocThb IOmuTepa XOpOIIO BHUJAHA B TEJIECKOI.)
I'uranTcKue IJIAHETHI UMEIOT MHOKECTBO CIIyT-
HAKOB M KOJIbIIAa, Uero JIAIIEeHH IJIaHeTH Be-
Hepa n Mepkypuii. ¥ Mapca nBa CnyTHUKA, Y
3emusin — oxuH. Kakpas mianera — aTo OCo-
OeHHEBIN, YHUKAJIBbHBIA MUD, C KOTOPBLIM IIpef-
CTOHUT elle IO3HAKOMUThCs. Bee miaanersr Cou-
HEYHOM CHCTEMBI BMECTe M KaXKJasdA B OTHEJb-
HOCTM HMMEIOT MHOro 3arajjoyHoro.
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Ha rpanune CoJIHEUHOMH CHCTEMEI JBHIKETCH
MOCJEAHAA U3 U3BECTHHIX IIaHeT — ILiyTOH.
ITo cBOMM pasmepam 3Ta ILJIAHETA CXOAHA ¢ 3eM-
Je#, HO m3-3a TOro, 4ro ILiIyToH ygmajgeH or
ConHua Ha ouyeHb OOJIBIIOE pacCTOSIHHE, TEM-
rnepaTrypa Ha ero IIOBePXHOCTH OKOJI0O MUHYC
210°. flcHo, yTO TpPM TAKOM TeMmepaType aT-
Mochepnl ObITH He MOMKET, a ra3bl, KOTODHIE
morau OBl ee COCTaBJATH, B BHUAE JBAOB IIO-
KpBIBAIOT TOBepXHOCTh IlnyroHa. BoamoxHO,
YTO KOrAa-HUOyAb K TPEeTheH rpymie NaJIeKuX
miaaHer, kpome IlnyroHa, mpubaBaTcss U Apy-
rue, IIOKa He OTKPHITBIE cIOyTHMKH CoJHIA.

BJIMKANIIAA K COJIHIY IIJIAHETA

Camasa Onuskas K CojnHny naHera — 3TO
Mepkypuii, HauMeHbIIAs M3 IJIAaHET 3€MHOM
rpynnsl. Ee quamerp paBeH 4880 kM, T.e. nmpu-
mepHO 1/3 3emHOro xmamerpa, macca B 20 pas
MeHbIme maccsl 3emuan. Pororpaduu Meprypusa
ObliM mosyueHsl B 1974 roxy amMepmKaHCKOM
MeXXIJIaHeTHOM craHuueir «Mapurep-10». Osn
MOKa3aJX CXOACTBO 3TOM ILIaHEeTH ¢ JIyHOIA.
O0uyive MeJKMX M KPYIHEIX KpaTepoB, HHOraa
CO CBETJBIMHM JIyJAMH M ILeHTPAJbHBIMHA TIOp-
KaMH, NOJUHEI, O0pO3abl, Pa3jIOMbl, XOJIMEl M
rOpHBIe XpeOTHI ¢ BEePIIMHAMH Irop 0 4 KM —
TaKoBa IOBepXHOCTb MepKypus#a. JIHO HEKOTO-
PBIX KpaTepoB 3aJIUTO 3aTBepAeBIIENd JIaBOM.
Temusle ob6sacTH IIaHeTHl HA3BAHBLI ITYCTBLIHSA-
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MU, UM JaHBI MMEHa repoeB ApeBHeH mMudosIO-
'y, CBA3aHHBIX ¢ mudamu o I'epmece (ero uma
no puMckoi mudosornu _ Mepkypuii): myc-
THIHA AQpoauTsl, NyCcThIHA ATJIAaHTA H T.A.
CeMb O6MIMPHBEIX HU3MEHHOCTEH OKPYrJoi dop-
MBI Ha3BaHbl paBHHHaAMK. OHM IIOXO0KM HA JIYH-
uele Mopsa. Camas OGonpmas (mo 1300 xm B
nonepeyHuKe) Ha3BaHa paBHuMHOM JKapbl, Tak
KaK pAacCIioJIOXKEHAa B paiioHe IMOBEPXHOCTH ILjA-
HeThl, HanboJsiee cuIbHO HarpeBaemoi CosmHLEM.
KpynueiM KpaTepaM IO MEXXAYHApPOAHOMY CO-
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rJAIIeHUI0 TIPUCBOEHBl HMMEHAa BBIAAIOI[UXCSH
aopeir 3emau. Pe3ko ouepueHHbIe (pas3wl ILIa-
HeThbl, YeTKUH pesibed IIOBEPXHOCTH, OTYETJIH-
Bble TEHH OT rop roBopAT 00 OTCYTCTBHH Yy
Mepkrypusa artmochepsi. M HeyAUBUTENBHO.
Bausocts K ConHLy nIpUBeJa K TOMY, YUTO AHEB-
Has TeMIlepaTypa 9Toi ILJIaHeThl JOCTUTaeT I104-
™ 500°. Houslo moBepxHOCTh MepKypHsA OX-
Jaxpaercsa no —180°.

Meprypuii M3y4alOT C IIOMOIILIO PaZHOJIO-
KatopoB. OGHapy»keHO, 4YTO 3Ta IIJIaHEeTA Bpa-
IaeTcsa BOKPYT CBOEH OCHM B TaKOM ke Halpas-
JIeHMM KaKk M 3eMJid, C IEePHOAOM, DPaBHBIM
58,65 3eMHEBIX CYTOK, T.e. MOXXHO CKa3aThb, UTO
cyTKH Ha Mepkypuu npubiausuresbHo B 60 pas
nosbiie 3eMmHbIX. Ho Bokpyr ConHnia Mepkypwuid
BpamjaeTca 3a MeHblllee BpPeM#fA, U IIOJy4yaeTcH,
YTO CYyTKH Ha Mepkypuu GojsbIne MepKypHaH-
CKOro rojia mouT# BJBOe.

MepKrypuii NOBEPHYT K 3eMJie BCeraa OQHUM
U TEeM e IOoJymapueM.

IIJIAHETA, KOTOPYIO MOKHO
YBUJAETH IITPU JHEBHOM CBETE

Benepa aBasieTcs BosmeOHuUEir HebGecHOro
CBOJla, OHA fipue caMoil sIpKoi u3 3Be3n. Ee
MOXXHO YBHUIETHh AaKe HEBOODPYKEHHBIM TrJia-
30M npu aHeBHOM cBere. IloBepxHocTh BeHe-
pBl — Oamakaimeilr K 3emJye U3 BCeX ILJIAHET,
HEeJIOCTYIIHA ONTHYECKUM HaOJIIOAeHUAM, TaK
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KaK II1aHera OKyTaHa oOnakamu. Iloaromy
nojiaBafAwmee 60JbMUHCTBO PU3NUECKUX Xa-
PaKTEePUCTHUK IIJIAHETHI ITOJIYYEHO C IIOMOIILIO
PaguoOMeTOA0B ¥ KOCMHUYECKHUX HCCJIEeNOBAHUM.
Kax ouennr sipkmii 00'beKT BUAHA Bemepa Ha
yTpeHHeM uau BeuepHeMm Hebe. Cpenm 3Besn
APYTruX IIJIaHET € HeT paBHBIX IO APKOCTH.
Juck Benepsl BuAeH naxke B HebOoJsbInoi Te-
Jeckon. MosxxkuHo HaOmozats (assl Benepwl,
noxobHble JYHHBIM (pa3am. BeluKuil pycCcKui
yueHbsii M.B. JlomonocoB B 1761 roamy, Ha-
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6aronasa npoxoxaeHue Benepsr nmo aucky Cou-
HIla, OTKPHLJI, YTO OHA OKPY)XeHAa MOUIHO
aTmocdepoif, KoTopaA CKpbIBaeT OT HAacC II0-
BEPXHOCTH IIJIAHETHI.

OcHOBHBIE HCCJIeIOBAaHUA BeHephl BHIIIOJIHE-
Hbl aBTOMAaTHYECKUMH CTaHUUAMU <«BeHepa-4»
u «Benepa-16» (CCCP) B 1967—1983 ronmax.
A B 1985 roay c mposeraBmux MUMO BeHepsl
KOCMHMUYECKUX cTaHiui «Bera-1» m «Bera-2»
o1 cOpomeHnbsl B atmochepy BeHepsl aapo-
CcTaTHbIE 30HABI U ITOCAZ0YHbIe OJIOKM, OIYCTHB-
IMuecs HA ITOBEPXHOCTH IJIaHEeThl. B pe3yibraTe
KCCJIeOBaHUM OBLJIO YCTAHOBJIEHO, YTO aTMOC-
thepa BeHepsl COCTOMT B OCHOBHOM M3 YTJIEKHC-
goro rasza (96%).
OHa mJjIoTHEe aTMOC-
tepsl 3eMaH TOYTH
B 60 pas. Conneu-
HbI€ JIYYY IPOXONSAT
(xoT" ¥ He IIOJHO-
CThI0) CKBO3b aTMOC-
tdepy um 3a noarumi
BEHEPHAHCKHUM
IeHb, KOTODBINA
pantess 116,8 3em-
HBIX CYTOK, Harpe-
BAlOT INOBEPXHOCTb
mianetsl. OTpaxkeH-
Hble OT IIOBEPXHO-
CTH TEILIOBBIE JIYYM
He TIIPONYCKaITCA
YTJIEKHCJILIM I'a30M.
WN3-3a aroro mosep-
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XHOCTh BeHepHl M HMMKHHE CJIOM ee aTMOocGepsn!
HarpeTsl 0 BHICOKOM TemmepaTypsl (xo 480°C).

B armocthepe BeHepsl AYIOT IOCTOAHHBIE
BeTphl. IlOBepXHOCTH IIJIAaHETHI, H3ydyaemas
IIOCPEZICTBOM DAIUOJIOKAIIUKU ¢ 3eMJIH, €FHAa-
JeHa, HO MMEIOTCS NOBOJIbHO BBICOKHWE rOpHI,
BABOe BhImIe, yeM Ha JIyHe (moutu mo 20 kM),
HU3MEHHOCTY, BCTPEYAIOTCA KpaTephl BYJIKa-
HOB. Oco6eHHO MHOrO KpaTepoB y 3KBaTropa
IJIAHETHI.

AcTpOHOMBI COCTAaBHUJIHM IOAPOOHYIO KapTy
Benepsl. Ilo pasamepam u macce Benepa cxoxHa
¢ mameit 3emseit. Ho Bpamaercsa OHa BOKpYr
cBOe#l OCH OTHOCHTEJHHO AAJIEKWUX 3BE3J] C Ie-
puoznom 243,2 3eMHBIX CYTOK HE IIPOTUB 4aco-
BOI cTpesKH (Kak 3eMJsi U ApYyrue ILJIAHEeTHI),
€CJIM CMOTPEeTh C CEBEepPHOro IoJioca, a Io Ya-
cOBO# cTpeske, T.e. Connue Ha Benepe Bocxo-
IUT Ha 3amajze, a 3aXONUT Ha BOCTOKe, C HaIuei
36MHOM TOYKH 3PEHHUd.

KPACHASA 3BE3JJA — MAPC

Bauxkaimuit «cocen» 3eMJIH CO CTOPOHHI,
npotusonoyoxuoi Conuily, Mapc umeer user,
HAIIOMHMHAIOI[MH OroHb. BO3MOXHO, UMEHHO 3a
3TOT L[BET APEBHUE PUMJIAHE NaJIV IJIaHeTe UMS
6ora BoitHel. Mapc yamajseH or 3eMJHM Ha pac-
croauue GOonbmee, yem Benepa. OH MeHbme
3eMJi1 IIpMMEPHO BABOE II0 AWAMETPY, ¥ B
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9 pas — mo macce. 'ox Ha Mapce nqauTcsa OKoO-
JIO IBYX 3eMHBIX JIET, a IepuOoJ ero odbpalneHus
BOKpPYT COOCTBEHHOH OCH IIDMMEPHO PaBeH 3eM-
HOMY, CJIeZOBATEJbLHO, CMEHA AHA M HOYM HA
Mapce Takasa ke, Kak Ha 3emue. B Teseckon
Ha Mapce MOXXHO pasrjfjeTb TEeMHbIEe M CBeT-
JIble YYAaCTKH ITOBEPXHOCTH, a HAa IIOJIOCaxX fAp-
Kue OeJjible MATHA — OTO MNOJIAPHBIE CHErOBBIE
manku. IHorpa Ha 9Toi IJlaHeTe YAAeTCs YBH-
IeTs «cuHHe obsaka». OO0 MX mpupoje mOKa
HUYEero He U3BECTHO, HO YUEHBIe II0JIAraloT, YTO
OHU COCTOSIT M3 JIeAAHBIX KPUCTALIMKOB. BoJee
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MeJIKMe JeTajin IOBepXHOCTH Mapca yzaanoch
paccMOTpeTh II0 CHHUMKAM, CAEJaHHHEIM B pe-
3yJbTaTe IIOJIETOB aBTOMATHYECKHUX MEMKILIa-
HETHRIX CTaHUM#. BEIIM mOJyuyeHBl TeJIeBH3M-
OHHBIe u300pa)keHus, HaA KOTOpbIX Mapc BHI-
TJIAAUT Kak Ge3'KM3HEHHAs# NYCTBHIHSA, MOKPHI-
Tasa KpacHOBaThIM neckom. Ha Mapce ecth MHO-
ro4YucJeHHbIE KpaTephl METEOPDHUTHOrO IIPOHMC-
XOMAeHU, CUJIBHO CrJIaXKeHHBIe BeTpaMu. EcTh
ropsl, HEKOTOpbIE
M3 HUX SABJAIOTCHA
NOTYXMUMH BYJI-
Kanamu. Ha Map-
ce caMas BBICOKasA
ropa B Conmneunoi
cCUCTeMe — 3TO
ropa OsuMn BEICO-
To¥t 27 KM, BRIIIE
Hauiero 3eMHOro
9BepecTa BTpOeE.
Benrsle moasap-
HBle manku Map-
ca B TeueHHe Map-
CHMAaHCKOro rojga
M3MEHAITCA IO
CBOMM pasMepaMm
¥ ¢opme. ITO Ipo-
HCXONHUT JIeTHee
TasgHUE CHEroB, a
K 3uMe GeJblif TOKPOB CHOBA pa3pacTaeTcs, 3a-
XBaThIBadg OKPY Kalomue MECTHOCTH.
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Ha Mapce, npaBzia, He Tak TeIJoO, KaKk Ha
3emue. Mapc or ConHIa pacroJioKeH Aasblie,
noaroMy emy B 2,15 pasa pocraercs MeHbIIe
coJiHeUHOU sHepruu. [lake HaA 3KBaTOpe B Ca-
MO# »KapKOIf 30He B IOJIIEHb TeMIlepaTypa pe-
AKO mopHuMaercss Bbime (', a HOUBIO MajzaeT
no muayc 100°. A Ha mosiocax ele XOJIONHee.
ITonspHbie cHera Mapca — 3TO BhIMep3IINe BO-
ISAHBbIE IIaphl U yrJIeKUCablA rad. Bogsl Ha Map-
ce B BHJE XHMIKOCTH HeT. ATmocthepa CHJIBHO
paspexxeHa. B Hell 4acTO BO3HHMKAIOT BeTPHI M
Ja)ke yparaHbl, BBI3BIBAION[HE CHJILHBIE IIBLIE-
Bble Oypw.

Bonpmasa neireBas Oypsi passirpajach Ha
aTroit muaHere B ceHTAOpe 1971 roma u mpo-
JoJkaiach 6osee Tpex MecsaueB. MapcmaHCKuM
TPYHT M3y4aJid OO npobamM, B3ATHIM aMEepHUKAaH-
CKMMH CTAHUUAMHU «BUKUHI-1» U « BUKUHI-2».
HccnenoBanus Nnokasajd OTCYTCTBHe Ha Mapce
KaKuX-J1u00 MUKPOOPraHM3MOB, T.C. YKM3HHM HA
Mapce HerT.

KAHAJIBI H PEKH HA MAPCE

B XIX Bexke Hauajguch BHU3yaJibHble HaOJIIO-
neHus noBepxHocTu Mapca. Uranbanen Ckia-
napeJIId OTKPBLI Ha Mapce «KaHaJIBI», OMHCAJI
UX KAk TOHKHE AJIMHHBIE ITIOJIOCKH IIPABHUJILHOM
(hopmbl, OOHApDYKUBaeMbIe B MKEJTHIX 00JIaCTAX
ILIaHEeThI U COeAMHAIOIIVE MEXAYy co00il TeMHbIe
TUIOMAAKKY M IATHA. DBUIO CAEJIaHO MpPeAIoJIo-
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JKEeHHe, YTO 3TU KaHAJIkI UMEIOT HCKYCCTBEHHOE
npoucxoxjaenue. IlogBHMIOCH MHOMKECTBO TI'HIIO-
Te3, TeOpUHA M (PAaHTACTUUECKHUX IIPOEKTOB, CBA-
3aHHBIX C JKH3HBI0O Ha Mapce, ¢ MapcHaHaMHu,
IToka nmucaTesm COYMHAIM POMAHBLI, KOMIIETEHT-
HBEI€ aCTPOHOMEI BBIPAa3WJIM COMHEHHE B TOM, YTO
KaHajapl Mapca ObUIM CO3JaHbl AJIS OPOIIEHUS
3aCyILIMBOM IUIaHeThl. 1lo3gHee Bce yDemmIuChH
B TOM, UTO ZeTaji IIoBepxXxHocTh Mapca o6Hapy-
JKHMBAIOT, B 00IEeM, HENPaBWJILHYI0 (OpMY U He
MMOXO0XKM Ha MCKYCCTBEHHBIE COOpYKeHus. B KoOH-
Ile KOHIIOB MapCHMaHCKMe KaHAJhl OKa3aJIiCh
JIUIOG ILJIOAOM CJIMIIKOM ITBLIKOIO BOOOpasKeHus
HeKOTOphIX HaOmopatesneit. Her, K cokaneHulo,
Ha Mapce OpoCHTEJILHOM CHUCTEMBI, CO3aHHOM ero
o0uTaTessMHU, TAaK KaK HeT M oburareyeil. A BOT
cyxue pycJia pexk HaOsronaoTcs: moscemectHo. Ce-
rogHA MHOTHX McclienoBaresied Mapca 3aHMMaeT
BOIIPOC: KOrja U II0YEMY BBICOXJIM MapCHAHCKHE
peku? Yuennle IlynkoBckoit obGcepBaTOpPHM BhI-
JBUHYJIM TAKYIO TEOPHIO: KOraa-to Ha Mapce ak-
THBHO JAEMCTBOBAJIY BYJKAHBI, KOTOpble 3HAYU-
TeJIbHO IOBJIMAJIN HA KJIUMAT IIaHeThl. Bo BpeMs
Ka)XJIOr0 MOIITHOIO M3BEpXKeHus B aTtmochepy
Mapca BrIOpaceIBasIocs 60JIBIIOE KOJNYECTBO Tell-
Ja 4 BojgsiHoro mapa. Kpome Toro, mo moBepx-
HOCTH ILJIAHETHI TE€KJIX MOILIHLIE JIABOBLIE TOTOKH.
OcTeiBas, J1aBa BblAeNssa CepHHUCTBIM ra3. Ou
B3aMMO/ICICTBOBAJI C IapaMHM BOAbI ¥ OOPa30BbI-
BaJl HAJ IIJIAHETOW CIIOIIHOM OOJIAaYHBIA TyMaH
M3 MEJbUYANIIUX KarejieK CePHOM KHCJIOThI. JTOT
TYyMaHHBIN IIOKPOB CO37]aBaJl TaK Ha3bIBAEMbIH
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MMAapHUKOBBIN 3G@dEKT: IPONYCKAN K ILIaHeTe COJI-
HEUHYIO PaJMAINIO U B TO JKe BPeMs 3aJiePyKUBa
HU3JIy4YeHUe TeIJIOTH ee IIOBEePXHOCThIO. IIOHATHO,
4yTO IPH 3TOM BO3pacTajla TeMIlepaTypa, yBeJIu-
YHBAJIOCh KOJIMYECTBO Bjaru B atmochepe. Bhi-
najiaBmue U3 00JaKOB JOMAN M JIMBHHU IIpeBpa-
MAJIACL B IIOTOKM, CJeAbl KOTOPBIX OTYETJIMBO
BHJAHBEI Ha COBpPEMEHHEIX (POTOCHMMKAX IOBEPX-
"Hocty Mapca.

INIJJAHETA-TUTAHT IOIIUTEP —
CAMASA BOJBIIAA 3ATAIKA

Camasi KpynHasd IJITaHeTAa HOCHT HMS Bep-
xoBHOro 6ora Osumna. Ilo ob6wemy IOnurep
6onpme 3emsau B 1310 pas, a mo macce — B
318 pas. Ilo paccrosnuio or Conuua IOmnurep
Ha IIATOM MecCTe, a no OJileCKy OH 3aHMMaeT Ha
Hebe uerBepToe MecTo nocie ConHua, JIyHel
Beneprl. B Teneckon BuzpHA cxkaTad y NOJIOCOB
IJIaHEeTa C 3aMETHHIM PAJOM TEMHBIX U CBETJIBIX
10JIOC, KOTOPhle KaXKABIH roj pacrnosiaraloTcs
I0-pa3HOMy. OTO He I'Ophl, a AJUHHBIE DPAXLI
00J1aKOB ¥ Ty4, KOTOPEIE He ITIO3BOJIAIOT YBUAETH
noBepxHocTh. ATmocdepa IOnurepa cocrout ua
cMecH ra3oB BOAOpOAA, rejiusd, MeTaHa, aMMH-
aka. M3-3a orpomuoro paccrosHus a0 Cosnma
TeMneparypa atMmoctheprr IOnuTepa oKoJI0O MH-
Hyc 140°. CTpaHHOCTb 3TOI MJIAHETHI B HAJIUUUU
3HameHuToro Kpacsaoro IlaTea — ruraHTckoro
ra3oBoro 00pas3oBaHUA OBAJIBHON (OpMBI, NO
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pas3mepaM npeBblIapnero 3eMHoi map. B ar-
mochepe IOnmuTepa BOZHMKAIOT M AOJIIO COXpa-
HAIOTCA BUXPEBbIE ABHIKEHUS (IMKJIOHBI M aH-
TUOUKIOHEI). Bonsmioe Kpacuoe IIaTHO — 3TO,
MO-BUAUMOMY, OAWH M3 TAKUX JOJTO KHUBYIUX
Buxpeit. Kpacuoe IIaTHO mepemeniaeTcs OTHO-
CHUTEJBLHO OKPY2KaIOI[UX ras3oBbix Macc. Bpa-
meHue armochepsl IOnurepa u BpamieHue BceH
IJIAaHEeTh! ITPOUCXOAUT OBICTPO: INOJHBIX 000pPOT
Onunrep nemaer 3a 9 uvacoB 55 MuHyT, T.e.
ObicTpee Jiro6oi apyrow maHeTsl CosiHeYHOM
cucTeMbl. 3araloYHbIM SBJIAETCS TO, UTO HMHOr-
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Ja rasoBble Mac-
ChbI Onurepa
IBHXYTCH Ha-
BCTpeUy Bpalle-
HUIO caMOM mJja-
HeTHI.

Eme cTpan-
Hafg 3arajka: ak-
THUBHBIE IIPOIEC-
¢l B aTMmocdepe
IOnurepa Henb3s
00 bACHUTL TEMN-
JIOBBIM TIOTOKOM
ot CosiHIIa: OUeHb
BEJINKO PpPacCcTofA-

HUe. 3Hauur,
9Heprus HCXOAHUT U3 HeAp camoi niaHernl. He-
MOHATHOe sABJIeHHe Ha IOnurepe — «ropsume

TeHH». PanguomsMepeHUs IOKa3ajay, YTO TaM,
rae Ha IOnuTep majaeT TeHb €ro CIYTHHUKOB,
TeMIlepaTypa 3aMeTHO MNOoBuIIIaercA. Kaxk Mbl
3Haem, Ha 3emJe, Aa ¥ Ha JlyHe, TemmepaTtypa
B TEHH Bcerja Hu»ke, ueM Ha ocseuieHHoM Coui-
HIIEM MeCTe.

Turaut ¥Onurep o61asaeT MOIIHBIM MarHMT-
HBIM II0JIEM. SIBIsi€eTCA MCTOYHMKOM JOBOJIBHO
MHTEHCUBHOI'O pagmounsaydyenus. Kak u apyrue
NJIaHETHI-TUTaHThI, IOmUTEep HMeeT CPEeAHIOI
ILJIOTHOCTh, HEHAMHOTr'O BBIIIE, YeM IIJIOTHOCTH
BoAbl. «IIpuU3eMJIUTBCA» KOCMHUYECKOMY armmna-
pary Ha IOnutepe HeBo3MOXXHO. IlenTpanbHas
YacTh IJIAaHEThI — SAAPO, BO3MOXKHO, COCTOHT
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M3  CXXMIKEHHBIX
moa OOJBIIMM JaB-
JIeHHEM BOJOpOAa
M reJusi ¢ IpuMe-
CAMHM CHJIMKATOB,
JKeJjie3a M HUKeJId.
TeopeTuueckue nnaHeTs!
pacdyeTsl, IIPOBOXH- Peer@e@cee s
Mble acTpPoPU3UKa-
MM Hamleil CTPaHHI,
NOATBEPAUJIUCH Ha-
OJMI0leHUAMH  aMe-
PUKAHCKHX aBTO-
MaTUYEeCKUX CTaH-
muit  «IInonep-10»
n «IIuonep-11» B
1973—74 ropax,
NpoJIeTeBIIUX He-
nanexo (oxoso 130000 u 43000 xM coorsert-
CTBEeHHO) OoT moBepxHocTH IOmurepa.

Eme B 1960 roay npod. C.K.BcexcBaTcKkuit
BBICKA3aJl IIPEAIOJI0KEeH!Ee O TOM, UTO BCce 6OJIb-
e ILJIaHeTH, B TOM uucje u IOnurep, OKpy-
MeHbl KOJbLAMHM K3 MEJKHUX KaMHEeH M IIBbLJIH.
B 1979 roay annaparamu «Bosamxep-1» u «Bo-
Axxep-2» O6bLI0 choTorpadupoBaHO TOHKOE
Kosab1o IOnurepa. OHo Becerpga ofpameHo K 3eM-
Je pebpom, MMO3TOMYy C 3eMJIM He BHIHO.

3eman
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IIJTAHETA CATYPH

Hoxaroe Bpems, noutu no koHua XVIII Beka,
CarypH cuuTtajcsa nociennei naaxneroit Comxeu-
Ho# cuctembl. OT apyrux mniaHer CaTtypH OT-
JAYaeTcA APKUM KOJBIIOM, OTKPBITBIM B 1655
rony HuaepjaHackuMm ¢pusuxkoMm X.I'roirencom.
B uHebosbIIO# TeJIeCKON BUAHBI JBa KOJIbIA,
pa3nesieHHbBIe TeMHOM mjenbio. Ha camom fnene
KoJsiel] ceMb. Bce OHM BpamjaloTcs BOKPYT ILjia-
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HeThl. YUeHble JAOKAa3aJld IyTeM pPacyeToB, YTO
KOJIbIIA He CIJIOLIHBIE, & COCTOAT M3 MHOMECTBAa
OTAEJIbHBIX YaCTUI[, MMEIOIUX CTPYKTYpy Me-
TEOPUTOB, Pa3MepaMM OT HECKOJbKHX CAHTH-
MEeTPOB A0 OZHOrO—JABYX METPOB, a TaKiKe IIbl-
au. Ilo oTHOLIEHUIO K IUIaHeTe KOJblla BCerga
PacnoJIoKeHsl B IJIOCKOCTH 3KBaTopa. Ho uepes
Kaxkasle 14,7 roga KosbLa OBIBAIOT TOBEPHYTHI
K 3emyie pe6poM, IMO3TOMY B TEJIECKONI He BHUJ-
HbI: TOJIBKO HMX TEJI0 TOHKOM Y3KOH IIOJIOCKOM
nepeyepKUBaeT ANCK ILIaHeThl. IlaHeTa, Tak
ke Kak u IOmurep, CIUIIOIIEHA Y MOJIOCOB, TaK
KaK O4YeHb OBICTPO BpamIaeTcA BOKPYr CBOeH
ocu (¢ mepuozOM
Bcero B 10 u 157).
Kak u IOmnurep,
CarypH umeeT ra-
3oo6pasHywo
cTpykTypy. MHce-
JIeJOBAaHUS IIOKa-
3aJaM, UYTO Cpexn-
HAA  IUJIOTHOCTDL
ILJIAaHETHl B BOCEMb
pa3 MeHbIIe 3eM-
HOM M B JBa C
JIMITHUM pasa
MEeHbIIe, YeM Y
Connna. Cwmech
BOAOPOZA C reJu-
€M K CcepeauHe
MJIAHETHl CMEeHs-
eTCA pacILIaBJIeH-
HBIM CHJIMKaTHO-

270



meTtayiuueckum sapom. CaTtypH 3a cuer 3Hep-
YA CBOMX TOpPAYUX HEAP MOANEPIKUBAET TeM-
[IepaTypy BepXHHX cJioeB OKosio -170°C.

Eciu 66l OH He MMeJ ropAdYero fAApa, TO
TeMIepaTypa noBepxHocTH Oblya Obl eme HUXKe,
Tak Kak OoT CoJIHIA OH MOJIy4YaeT TeIJIOTHI B
32 pasa mMeHbmIe, 4yeM 3eMJIsd, na BAOOABOK IOY-
TH TTIOJIOBUHA ee oTpaxaercs. «IInonep-11», Ko-
ropblit B 1979 roay nponeresn B6au3u Carypua,
obHapyXuJ y Hero paauomanydeHue (mpasna
meHbIne, yeM y IOnurepa). 9To roBopuTr o Ha-
JIUYUM MarHuTHOrO IoJisg. Bce CIyTHHUKH 3TOM
miaHeTsl, Kak u JlyHa, obpameHsl K cBoeiil mJa-
HeTe OAHOM M TOi Ke cTOpoHOI. CaMelit Kpyn-
HuM cnyrHUK CarypHa — TuTaH, eIuHCTBEH-
HBI# M3 CNyTHUKOB B COJIHEYHOH cHCTeMe, OK-
PYXeHHBIN N0THOK aTmMoctepoit. CaTypH, XoTdA
¥ TIOXO0XK Ha cBoero cobpara — IOnurepa, ume-
eT LeJbll pAX CBOMX COOCTBEHHBIX 3arajiok, Ha
KOTOpble IIPEJCTOMT HAWTH OTBETHI.

YPAH — .IIJIAHETA, OTKPLITAA
B TEJIECKOII

Anrnuiicknit yuennrii B.'epureas, zHabsro-
Aasi 3Be3ALI B TEJNIECKOIl, 3aMEeTHJ, YTO OAHA
n3 HUX nepememaercsa. OH caenajs BBHIBOX,
4TO 9TO NJIaHeTa, AajieKas, HellO3HAHHAasd, 3a-
ragouHas. Oxkasanoch, YTO ee pPacCTOAHHE M0
Cosnua 2869 man. kM, nouru B 20 pa3 6oab-
me, yeM OT 3eMJI¥, ¥ OHA COBepIIaeT MOJHBIX
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obopor 3a 84 roxga. JanpHeimue HaOMOAEHUSA
noxKasajau, 4To YpaH — oco0eHHas IJIaHeTa.
B oriuuune or 3emsin u Apyrux njaHet, ¥YpaH,
nono6Ho Benepe, Bpamaercss BOKpyr cobcer-
BEHHOH OCHM B CTOPOHY, HIPOTHBONIOJIOMKHYIO
BpameHnio BOokpyr CosHna, a K TOMY e
(2TO XapaKTepHO TOJBKO AJds ¥Ypana) Bpalmja-
ercs, Kak Onl Jieka Ha Goky. M3yuaTs YpaH
OYeHb TPYAHO Ja)Ke B CaMble COBDEMEHHBIEe
onrtuyeckue npubopel. B 1986 roay renexa-
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Mepbl aBTOMAaTH4YeCKOM craHuum «Boamxep»
CHAJMHY YpaH M ero CIyTHUKH.

BricoKkMit ypoBeHb 00JIaUHOCTH Y paHa He JAa-
eT YeTKOro m3obpakeHus nerajeil ero mosepx-
goctH. IlaHeTa c)kaTa y IOJIIOCOB, CHJIBHO pac-
kpyueHa. Haxoznsce Ha nepudepun CosHeuHO#M
CHCTEMBI, IMOJIy4aeT OYEeHb MaJi0 TEIJOTH H
cseta, B 370 pa3 mensme, ueM 3emuas. Ilo-
3TOMY TeMIepaTypa ero BHemHero o0JiauHOro
caoa -212°, umxuero -129°. OGiaka, cocros-
mue, I0-BUAMMOMY, M3 MeTaHa M aMMHaKa,
IBHIKYTCA C OrPOMHOM cKopocTthio (zo 350
KM/4). Tak ke KaKk ¥ JApyrue IJIaHeTHI-T'UI'aH-
ThI, YpAH MMeEEeT pACILJIaBJIEHHOE SiPO, 3a CYeT
BBIJIEJICHUSI JHEPTHU KOTOPOrO NPOMCXOAAT B
atmochepe Buxpu u 6ypu. B orimume or Ca-
TYypHa, YpaH HMeeT CHCTEMY Y3KHUX HEIpo3-
pauyHBIX Tra3oNbLIEBBIX KOJIEll, BCEero MX HaCYM-
THIBAIOT MAEeBATb. VIX He BUAHO B OTPa»KE€HHOM
cBeTe, IMOITOMY OOHADYKHUTh HX CMOIJIM aCT-
POHOMBI TOJBKO II0 CHJIBHOMY ocJiabyenuio OJe-
CKa 3Be3J[, KOTOpble MHOT/Ia MOKPHIBAJINCH KOJIb-
namu ¥Ypana. Kpome koseny Ypan mmeer 14
CIIYyTHHKOB.



KTO OTKPBIJI IIJIAHETY
YPAH?

OueHb fonro Jiloau cyuTanu, 4yro CosmHeyHas
cCHUCTEeMa COCTOMT M3 CeMH ILIaHeT: Mepkypui,
Benepa, 3emaa ¢ Jlywoit, Mapc, ¥Onurep, Ca-
TypH. Caexyromyio 3a CaTypHOM naHery ¥ paH
OTKDBLJI 3aMeUYaTeJIbHBIA aHTJIUHCKUNA aCTPOHOM
Bunsam Tepmens (1738—1822). 9to 6bin He-
npeB3oiaeHHbIH Habaoxarenb. CBOM yAWBH-
TeJbHble OTKPHITHA OH JeJiajl C IIOMOINbI0 MM
CaMVM IIOCTPOEHHOTO 3epPKaJIbHOTO TeJIeCKOINa-
pedexkTopa. Uem GoJsibllie 3epKaJIo, TEM «CHJIb-
Hee» TeJlecKoIn, TeMm Gosblme cBera OH cobeper.
T'uraHT cpefy TENECKOMOB TOrO0 BPEMEHH ObLI
nocrpoen I'epmesem.
3epkajso 3TOro TeJie-
ckoma auametrpom 1,2
M ObLIO K3 cmojaBa
75% menu u 25% ono-
Ba, IIpH TONmMUHe 9 cM
BECHJIO TIOYTH TOHHY.
Ono nporubanocs mox
co0CTBEHHO# Maccoii,
O6BICTPO TYCKHEJIO,
TpeGoBaso uyacToit me-
pernioaupoBKu. Koncr-
pYKIUHUSA TeJIeCKona
OblJIa BHYIIMUTEJILHOM:
FUraHTCKAas TpyOa
AauHOM 12 M ¢ mo-
MOIOLI0O CHCTEMBI Ka- B. Tepwens
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HaTOB U OJIOKOB C TPYAOM MOrJia MEHATH CBOE
HanpaBJeHue. HalOaozaTesr0 npuxonuioch
ITOJHUMATHCA II0 IIPUCTABHOU JIECTHMIIE K Bep-
XHEeMy KOHIy TpyObl M, CTOSI HAa MAJIEHbKOM
MJIOMaJKe, TepIIeJIMBO JIOBUTh cJiabble Jyuw,
npujeraBmine U3 pajgexkoi Bcesennoit. Peduex-
rop 'epmensa ObLI COOPYIKEH HA OTKPBITOH ILIO-
miagKe, NO3TOMYy HabOJIIOAEHUS 3aBUCEJIH OT Kar-
pu3oB morogbl. 1 TakuM TsKeNbIM B obpamie-
HUH, HeCOBEPINEeHHBIM MHCTPYMeHTOM Iepriessb
cyMeJI cieJslaTh BEJIMKHE OTKPBITHA!

Ilnanera Ypan 6bl1a oTkpeiTa B 1781 roay
C IIOMOIIBIO TEJIECKOIIa C IIONepeYHMKOM B 47
CM, IIpeAIIeCTBEHHUKA pedeKTopa-ruraHTa.
Ha6nonas OKpPECTHOCTH OAHOM M3 3Be3J CO-
3Be3nua DiusHenos, I'epmenb yBUAes TeJO C
3aMeTHBIM AUCKOM. JTO OblIa HOBaf, HeHU3Be-
CTHas JOTOJIe KpynHasa maaHera. Ona monyuusia
HaXMeHOBaHMe YPaH B 4eCTb Muduyeckoro 6ora
Heba. YYEeHOMY-TPYIKEHHKY YAAJIOCh OTKPHITH
JBa CIyTHUKa YpaHa ¥ aBa cnyTHuKa CarypHa,
806 nmBoiiueix 3Be3x m 2500 Tymamumocreit (1).
Bunsam I'epmens nepBeIM O0OHAPYIKHJI TBHIKE-
Hue CosiHeUHOH CHCTEMBI B KOCMHYECKOM IIPO-
CTpaHCTBe, UM BIIepBble 3aMeYeHbl BYJIKaHHUYE-
ckue rnpoueccel Ha JlyHe. TpyaHo HassaTh Ty
oTpacjb aCTPOHOMHH, B KOTOpyio Onl I'epmiesnn
He BHeC uTo-aub0 HOBoe. Ilocse cmepTH Buin-
sima T'epmens ero cuin J{>RoH mM3yuaJs 3BE3gHOE
Hebo IOkHOro mosymapus B IIOCTPOEHHON HM
obcepBaTopuu B IOkHOit Acdppuxke. OH OTKPBUI
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MHOKECTBO HEM3BECTHLIX ABOMHBIX 3BE3J], 3BE3-
OHBIX CKOIIJIEHWH, TYMAHHOCTEeM, IIPOXOJIIKUB
TE€M CaMBIM JIeJIO OTUA.

IIJIAHETA BOT'A MOPEHN

Hentym — oOpHa M3 KpPyIHEHIIUX ILJIZHET
CosiHeunoii cucremMbl. OKpyIKeH ILJIOTHOM aTMoC-
(hepoii, MOUYTH TAKOro K€ XUMHUYECKOIo COCTaBa,
kKaKk ¥ y IOnurepa. O6ysiaka BBITAHYTHI IIapaj-
JIeIbHO 3YKBATOPY IJaHeThl. HeENTyH CHUJIBLHO
cKaT ¥ ObICTPO Bpamiaercs (IIepHoj BpalleHHSA
okoso 16 uacos). Hassannass B uecTh Oora mo-
peil 1o ApeBHEPUMMCKO# MuboIOruu, IIaHeTa
BpAA JA MMeeT Kakoe-1ubo OTHOILIEHHWE K MO-
pAM u oxkeaHaMm. Ee auamerp cswime 50000
KM, OHA TakK ygaayieHa orT CoJiHIIa, YTO JUCK ee
C TPYAOM IIPOCMATPHUBAETCH B CaMble CHJILHBIE
TejJecKonbl. HenTyH BUAEH KaK 3Be3JO0YKa.
IInamera moJyyaeT MaJi0O TEILJIOTHI ¥ CBETa OT
Connua (mensue, ueM 3emiisg B 900 pas). Tem- -
nepatrypa Ha nosepxHocTH -200—220°C. Cama
IJIaHeTa CKPbITa ITy0OKOM TOJIIIeil BOOOPOXHO-
reamneBoil aTMochepsl ¢ IIPUMEChI0O MeTaHAa M
amMMHuaka. ATmocdepa IIOCTENEHHO IIePEXORHUT
B TBEpZOE TeJI0, COCTOsAIee M3 MEeTaJJIU3UpPO-
BaHHOTO BOAOPOJA — YEeTKOH ITOBEPXHOCTH Y
IJIaHeT-TUTAHTOB, OYEBHAHO, HE CYIIECTBYET.
Ho Bce xe Boza Ha HenrtyHe ecTb, NpAMbIMHA
HaOJII0leHUsAMH ee HeJIb3s1 OOHAPYXKHUThL, HO pac-
yeThl ITOKA3bLIBAIOT, YTO IIOA Ta30KUAKOM BO-
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IOpPOXHO-renneBoil 060s10ukoit HenTyHa CKpPBITO
BOJSIHOE SAIPO.

EcTb Bce OCHOBAHMA II0JIaraTh, UTO BIIEpPBHIE
Hentyn HaOuiofay paHbIIe BCeX aCTPOHOMOB
l'amuneo I'anmneit, xormga B nexkabpe 1612 —
suBape 1613 roxa sTa nyiaHera HaxOAWJACh IO
cocezncTBy ¢ YOnurepom. IIpunsaB ee 3a 3Be3ny,
Tanuieit, ofHAKO, OTMETHJI B JHEBHHKE €e KO-
OpZAMHATBHI ¥ HEKOTOpOe IlepeMelneHue 1o Heby.
Ho nanpHedmux HaOJMIOAEHWH He IIPOBEJI, WU
He OTMETHJI B 3aIMCAX.

OnuH U3 BOCBMH CHYTHHKOB HemrTyna —
TpuTom ABUIKETCA BOKPYr CBOE€M IIJIaHEThl B
obparHyio cropony. Hmerorcs y Henryna wu

KOJIblLIA.
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IIJIAHETA C «OKPAHHBI»
COJIHEYHOI CHUCTEMBI

IInanera Ilayrom Haxopurcs B 40 pa3 panib-
me or Conuua, yem 3emid, IO pa3MepaM OHa
MeHb11e JIyael. Ho y aToM MajieHbKOM NJIaHeThI
6onpmue npobaemel. IITyTOH OTKPHIT CpPaBHHU-
TeJILHO HeflaBHO, B 1930 roay. Op6ura Ilnyrona
uMeeT HaMboOJNBLIMIMH M3 BCEX IJIAHET HAKJIOH K -
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[LJIOCKOCTH SKJUIITHKKN U CHJIBHO OTJIMYAETCHA
OT KpYTOBOH.

IIpu cBoeM aBuakeHUM BOKpyr Conuua ILny-
TOH IlepeceKkaeT OpOHTY BOCBMOM IIJIaHETHI —
HenTyHa ¥ OKa3nlBaeTCs HAa HEKOTOpPOE BpeMsA
oamxe K Connny, yem K Henrtyny. B 1978
rony ObLJI OTKPBIT CIIYyTHHK ILJIAHETH — XapoH,
KoTopeiit orcToUT oT Ilnyrona Ha 17000 KM u
obpaliaeTci BOKDPYT HEro B ILIOCKOCTH €ro 9K-
BaTOpa ¢ NMEepHOJOM, PABHBLIM II€PHOAY oOpaiie-
Hus IlnyroHa BOKpyr coOcTBeHHOM ocu. Obe
IJIaHeThl, TAKMM 00pa3oM, IIOBEPHYThI APYr K
APYry ONHOM M TOH Ke CTOpOHOH, M XapoH
MOCTOAHHO HAXOAHUTCA HAJL OAHOM M TOH Ke
TouKO#il akBaropa Ilnyrona. Ilnyron m Xapox
OJM3KH IO pa3MepaM M MaccaM, IIO3TOMY YacTO
cucremy IlnmyroH — XapoH Ha3bIBAIOT XABOMHOI
NJIAHETOM.

KAK BbBLJIM OTKPBITHI IIJIAHETBI
HEIITYH H IIJYTOH?

Ilocne OTKpbITMA YpaHA acTPOHOMBI B Te-
YeHHe JEeCATUJIETHH CUYHUTAJIH, YTO ITO <«Kpaii-
HaA» naaHera CosHeYHOH cucTeMBl. 3a JBH-
¥eHHeM YpaHa CJeLUJIH B TEeJIECKOIIBI U3 roja
B TOA ¥ BBIYMCJIHJIM Ha OCHOBe 3THX HabJi0-
JeHUH NMOoJIo)KeHue IJIAHEeThHI Ha MHOrO JIeT BIIe-
pea. Ho oka3aysoch, YTO BBIYMCJIEHHS HE COB-
nagaam ¢ HaGJMIOAeHUAMH. DBIJIM NPUHATHL BO

279



BHUMAaHME IPHUTHKEHUS BCeX APYTrHX ILIaHET,
HO BO3HUKAJM elle KaKue-TO HelpeaBUAEeHHbIE
BO3MYIIEHUA B ABHIKeHUHM YpaHa. M Torpa ac-
TPOHOMBI TIPEAIOJIOKUIIH, YTO 3TAa HEIPaBUJb-
HOCTh B ABMXKEHMM YpaHa JOJKHA Onlia 3a-
BUCETb OT KaKOH-HUOYAb APYroii njiaHersl, Bpa-
maromeiicas Bokpyr CosiHma Ha eme OoJbIIeM
paccTOSHMM OT Hero. Berasa 3ajaua: 1o BO3-
MYIIEHUI0, KOTOPOEe IIPOM3BOAUT HEU3BECTHAA
nyiaHeTa, HAWTH ee MOJIOXKEeHHe B IIPOCTPAHCTBE.
Yuensie [.Axamc B AHriinu u ¥Y.JleBepse BO
dpannuy HEe3aBUCHMMO ADPYr OT ApPyra pPemIuju
aty 3amauy. OpOura BOCbMOI ILTaHETHI OhLIA
paccuMTaHa, Ha HEKOTOpbIH MOMEHT BpEMEeHHU
onpeaesieHbl ee KOoOpAMHATHI H 23 CceHTaAOpsa
1846 roma acrponom H.Tanne B ykaszaHHOM
MecTe 00OHAPYKUJ IJIAHETY, KOTOpPOil He ObLIO
Ha 3Be3qHON KapTe. Bocemylo miaanery Cou-
HeYHO# cucrtembl Ha3dsasu Henrymom B uecTh
fora mopeii nmo puMckoit mudosoruu. OTKpPLI-
THE 9TO¥ IJIaHeThl ABUJIOCH TpuyMdom Hebec-
HO MEXaHWKH, TOPXKECTBOM reJIMOLleHTpHYe-
CKOM CHCTEMBI.

Tak KaK He BCe OTKJIOHEHUHA B ABHUIKEHUU
YpaHa OOBACHANUCH BJIUSHHUEM CO CTOPOHBI
maaHetrsl HenTyH, TO IOMCKM MCTOYHUMKA BO3-
Mymamomei CHJIbl OBLIM IIPOXOJKEHBI U B
1930 roxy ¢ moMoOIbIO TEJECKONa U U3YYEeHH A
dororpadpuit HemaBeCTHYIO mJjaHeTy OOHapy-
KUJIM U npucBowsau eit uma Ilayrom (B pum-
ckoit Mudosorum 6or moA3EMHOro IapCcTBa).
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OTkpeITHE AeBATON muaHeThl CONHEYHOH CH-
CTeMbl NPUHAJJIEKUT aMEPHUKAHCKOMY acTpO-
nomy Kaaigy Tom6o.

JECATASA IIJAHETA HE OBHAPYJKEHA

T'unore3a 0 cymiecTBOBaHUY elle ONHOM IJja-
HEeTHI, PACIIOJIOXKEHHOM Ha okpauHe CoJiHEeUHOM
CUCTeMbI, OblJIa BBIABUHYTA AJSA OOBACHEHHUSA
OTKJIOHeHHM# B opburax ¥YpaHa m Henrywa. 9tn
OTKJIOHEHHA B OopOMTax HaOGMIOZAJINCHL B KOHIIE
MPOIIJIOT0O — Hadaje HbIHemHero Bexka. OpHa-
KO 0OEeCCIIODHBIX NOKAa3aTeNbCTB CYIECTBOBAHUA
XEeCATOH NJaHeThl N0 cuX Inop Her. B 1972 u
1973 romax B CIIA Omuiu 3anmymieHbl KOCMH-
yeckue 30HABI «IInmonep-10» m «ITmonep-11».
YuyeHbBIe IPEAIIONIOKMIIN, UTO E€CJIHM 3arafiouHoe
HebecHOe Te€JI0 OTKJIOHHJIO TpaeKTopuu O00Jib-
MIUX IJIAHET, OHO AOJIPKHO OBLJIO OTKJIOHHTL M
TpaekTOopuM 30HAOB. Ho pesayasraT OBLI OTpDH-




natensHbI. Y Torza oHu obpaTuiamch K 3amnu-
caAM crapbix Habmoogenwit mexay 1810 u 1910
rogamMu. TouHOCTL 9THX HAOJIOAEHWIT HECOM-
HeHHa. Eciu B Te BpeMeHa OBLIM OTKJIOHEHUSA
B opburax Hentyna u ¥Ypana, a ceiyac ux
HeT, TO 9TO MOMET 03HauyaTh, UTO AecCsATas Iija-
HETa, €CJH OHa CYIeCTBYEeT, IABHMMKETCHA IIO
OUeHb BBITAHYTO¥ OpOMTe M ceifyac HaAXOAHUTCHA
B TAKOM TOYKe, YTO He MOXKET OKa3aTh 3aMeT-
HOI'0 BJUSHHUA HU Ha IIJIaHETHl, HA HA KOCMH-
yecKMe amnmapatel — 30HABI. Ilonb3ysdach Ha-
OJIIOIeHUSIMU CBOMX IIpeAlIeCTBeHHUKOB, COBpe-
MEeHHBbIe ACTPOHOMBI PAaCCUMTANIM, YTO 3aragod-
Haf JecATas ILIAHETA IMOJHBIE 000pOT BOKPYT
Conuna nenaer 3a 800 ner, HaxoAUTCA B JBa
pa3a gpajasme OoT 3emuau, uyem ILmyroH, U Ha-
O6aI00aTh ee MOXKHO TONBKO u3 IQkHOro mou-
ymapus. Iloucku nmponosnkamoTes, HO Moka 06es-
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pe3yabTaTHO, B Hamei CosrHeuHOM cucTeMe ce-
MelCTBO IJIaHET OTPAHHMYEHO YUCJIOM 9.

KAKHE IIJTAHETHBI UMEIOT
CIIYTHHKH?

N3 peBaTu namaner CoMHEUHON CHCTEMBI
TOJBKO Y Mepkypusa u BeHepsl HET CIIyTHHKOB.
Bce ocranbHble NJIaHETHI UMEIOT CIYTHHUKH. ¥
3eMuIM eAWHCTBEHHBIH CNyTHHK — Jlyma (3arTo
Kakaa Oospmasn!). ¥ Mapca nBa CIyTHHKA —
doboc (crpax) m [Heiimoc (y:xkac). CnyTHHKHU
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OoTKPHITE B 1877 roay, BUAHSLI JIMIIL B CHJILHBIE
TeJEeCKONbl, choTorpadupoBaHbl KOCMHUYECKH-
mu craHuuamu. OHM IIpeacTaBJAIOT co0oil He-
6osibiIOro pasmepa 6eccopmeHHBI€ T'JIBIOBI, ITO-
XO0XKHe Ha acTepouAbl, IIOBEPXHOCTH KOTOPBIX
mokpeiTa Kparepamu. Cnyraukm Onurepa Ho,
EBpona, 'aaumen u Kanamcro HaswmiBaroT I'a-
guneeBbIMH. OHM OBLIM OTKPHITHL eme B 1610
rogy, ¥ BHAHBI Aake B OMHOKJL. JTO CaMbIe
kpynHele cnyTHUKN IOnurepa. M'auumen u Kan-
Jucrto paamepoMm ¢ Mepkypuit. Cnnyruuxk Mo uH-
TepeceH TeM, UTO HA HEM AEMCTBYIOT HECKOJILKO
ByJKaHOB. OcTasibHbIe 12 CIYTHUKOB MEHBIITHX
pa3MepoB MMEIOT HeNIpaBUJILHYIO ¢Gopmy. Camas
Oorarass mo umMcJy COYTHHKOB (ux 23) miaHera
CarypH. Camblii 60JIBIION M3 €ro CIIyTHUKOB —
Turan, oH O6onbme Jlyasl B 2 pasa. Camerit
SIPKHI CITyTHUK BO Bceit CostHeUHOH cucreme —
JHIEJIa, ero II0BEePXHOCTh 10 OJIeCKYy ITOXO0XKa
Ha CBe)XeBHINABIIWM CHer. ¥ IUIaHETHI ¥ PpaH
15 cnyrHukoB. CaMble KpymnHbBIEe M3 HMX: MHu-
panga, Apuaib, YMOpuans, Turanua u O6epon.
Y HentysHa B Teseckon HaluaoogaioTca ABa
KpPYNHHEIX cnyTHuKa — Tpuron u Hepeuga. Oc-
TaJIbHBIE YeTHIDE M3Yy4YeHbl IOKa Ioxo. Camas
MasieHbKas miaHera ConHeuHo# cucteMsl ILty-
TOH HMeeT II0OKA eAUHCTBEHHBLIH M3BECTHBIH
CINyTHUK XapoH, II0 pa3dMepaM OHHU OJH3KH
APYT K Apyry. YHCJIO OTKPBHITHIX CIYTHUKOB
niaader 54, HO, MOXeT OBITh, OYAYT OTKPBLITHI
HOBBIe CITyTHUKHM. Hayka M TeXHMKa He CTOAT
Ha MecTe.
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KAKHE IIJTAHETBI UMEIOT KOJIBITA?

Y nnaner-rurantoB IOnutepa, CarypHa u
VpaHa ecTs KoJsblia. Briepseie koasuno Carypaa
OBLIJIO OTKPHITO I'OJUIAHACKUM yueHBIM I'ioiiren-
com B 1656 romy, xorsa eme paHbme I'amueii,
paccmarpuBad CaTypH B CBOif ciaOblii Tesre-
CKOIl, O0OHAPYKHUJI, YTO 3TA IIJIaHETA UeM-TO OK-
pyxeHa. Hayuenme CaTypHa noOKasajgo, 4YTO
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KOJIBIIO C ITOBEPXHOCTBLIO MJIAHETHI HUTAE HE CO-
IIPUKACAeTCs, COCTOUT K3 HECKOJBbKHX KOJIell,
BJIOXKEHHBIX APYT B Apyra ¥ pasfeieHHBIX IIpO-
mexyTkamu. KoJsiblia He SBJIAIOTCA CIJIONIHBI-
MH, 4 COCTOSAT M3 OTAEJNbHBIX YACTHUIL[, KPYITHBIX
M MeJIKMX, KOTOPble KaK CIIyTHUKH BpAIIalOTCH
BOKPYrI' IJIAHETHI, B COBOKYIIHOCTH 00pa3y#
KoJsibIla. BHyTpeHHMe KOJIbla 00palaloTcsa BOK-
PYT IJIaHeThI ¢ OOJIbIIIe CKOPOCThIO, YEM BHEIII-
HUe. YUeHble BHIUMCJIMUJIMN 3TH CKOPOCTH, U OKa-
3aJI0Ch, YTO TaK Bpamanauch Obl cnyTHuku Ca-
TypHA, T.€. B IOJIHOM COOTBETCTBHH C 3aKOHAMMU
Kennepa. Ocs CaTypHa HAKJIOHEHA K IIJIOCKOCTH
ero op6uTeI, MO3TOMY B TeJeCKON HabJiomaeTcs
M3MEHEeHUe BHUAA KoJbla. ['ajunyeio aTH KoJblia
MOKAa3aJuCh KAKMMHU-TO 3arafiouYHBIMM «yIIa-
mu». Hanuuue xonbua y IOnurepa nmpeackasan
B 1960 roay yuenniii C.K.BcexcBaTckmii, a B
1979 rony ero cdotorpadmpoBaim aMepHKaH-
ckue craHuum «Bosmxep». Koabuno ¥Onurepa
OueHb TOHKOE, COCTOMT M3 MEJIKMX KaMHeH u
neliu. OHO oOpameHo Kk 3emne pebpoM u mo-
aTOMy ¢ 3eMJIM He BHAHO. YPaH MMeeT OYeHb
TOHKHE KOJIbI]a, KOTOPhIE B TEJEeCKOIl He Ha-
omonalorcss. C nomompbio «Bosigxepa» obHapy-
Kum 11 yeTKHX KoJel ¥ HeCKOJIbKO HEYEeTKUX,
TaK HasbIBaeMbIX AuGMOy3HbIX. HMccaexoBauus
CIYTHMKOB M KOJell JaJeKuX IIaHeT B Oyxy-
IIeM IIPOAOJIIKATCA M HaBePHAKA IPUHECYT MHO-
ro HHTEPECHOro.



YTO TAKOE ACTEPOH[I?

Eme B 1772 rogy Hemeukuit acrposom H.Bo-
ne (1747—1826), comocTaBisid pPaCCTOAHMUSA
naader or ConHua, oOHAPYKUJ, UTO TOATBEP-
JKJaeTcd 3aKOHOMEPHOCTb, OTKphITas B 1766
rony marematTukom H.Tummycom (1729—1756).
Hccnenysa ee, Boxge npuiesn K BHIBOAY, YTO IO
pacuetaM Mexkay opburamu Mapca u IOmurepa
JIOJI’KHAa HaXOAUTHCA Kakafa-To ILiaHera. Paa-
PO3HEHHBIE€ ITOMCKH aCTPOHOMOB He NTPUHOCHJIHA
ycmexa, moaTomy OBLIO pemeHO co3zaTh obmre-
CTBO IJIsI KOJIJIEKTHBHOM paboTHI 110 MOUCKY He-
M3BECTHOM IIJIAHETHI: Pa3feJuJId BeCh TOAC 30-
AMAKAJILHEIX CO3BE3NUil HAa YYaCTKH M pacipe-
JeJIMJIA X Mexay coboil AJjisg TIaTeJbHOro oo-
3opa. 1 Hauanuch OTKDPBITHA.

Cuavana uranbsaHcKUH acTpoHom JIxk.IIuau-
4 B 1801 roxy oOmapy»xun 3Be3nonoAoOHBIN
00'BEKT, Y KOTOPOr0 OT HOYM K HOYHM 3aMETHO
MeHAJNHCh KoopauHaTel. Tak Obljia OTKpHITA
TepBasg U3 MaJILIX IUJIAHET, KOTOpafd IMOJIy4duJia
umsa llepepsl B uecTh aHTUYHOM OOruHM nJio-
ZOpOAHUSA, CYNTABIENCA MOKpoBuTeabHunei Cu-
LIWJIMU, CJIeAOM 3a Heil OBLJIM OTKPBITHL TPH
manele niaaHetsl — Ilanmama (1802), IOmoma
(1804) u Becra (1807). 9T™n niaHeTHI-KPOIIKH,
no mnpepyoxenuio B.I'epmensi, Ha3BaHBI acre-
POMIXAMH, UTO O3HAYAET «3BE3AONOAOGHBIA.

Jo ronna XIX Beka OblIO OTKPHITO OoJiee
400 maskIX MJIaHET, cefyac MX M3BECTHO CBHIIIE
3000. Kaxnamiii acTepous, op6UTa KOTOPOTO
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nmoapobHO u3yueHa, nojyuaet uma. IlepBrlie cTO
acTepOMAOB HA3BaHLI MMEHAMM TI'PEYECKHX U
pumckux 6oruHb. B Hacrosimee BpeMsa acrepo-
MJbl, KaK IIPaBHAJIO, HA3BIBAIOT EHCKHUMH HMe-
HaMM WJIM NPUCBAMBAIOT MM IOPALKOBBIE HO-
mepa.

Hexoropsle acTeponabl 00painaTCs BOKPYT
CosiHIa O OYeHb BHITAHYTHIM opbuTaMm. Takue
acTepouAbl IIOJYYUIH MYIKCKHe MMeHa. Jlab-
me Bcero or Connuna ob6pamaerca I'mmansro,
OH yxomut 3a opbury CarypHa, Oamie Bcero
noaxonut K Cosany Hkap, ero opbura mepe-
cekaer opOuty Osmxkaimeir Kk CoyHIY ILIaHe-
Tl — MepKypus.

IIpeumymecTBeHHOE GOJBIIMHCTBO aACTEPOH-
JOB MMeeT OpOUTHI, JIie)KaIue MeXAYy OpOuTaMu
Mapca u Onwurepa.

Pasmepsr actepousioB MOryT OBITH Dpa3Jjindy-

HbpIMU, Hanpumep, llepepa — camulif Kpyn-
Hbl1 — B nonepeuHuke 1000 xm. Camere meJ-
Kue — He MeHee 1 KM.

N3 YETO COCTOSAAT ACTEPOHIbBI?

HaGaonass acrepomabl, u3ydyas ux OJIecCK,
yUeHble MOT'YT II0 OTPaXKaTeJILHOM CIIOCOOHOCTH
acTepouja OTHECTU TOT WJIM HHOHM acTepouj K
ONHO M3 TPeX OCHOBHBLIX I'DYIII: TeMHbIE, CBET-
Jble, MeTajtuyeckue., IIoBepXHOCTb TEMHBIX ac-
TEPOUZOB OTpa)KaeT Bcero Jumb 5% COJIHEY-
HOI'0 CBETa M COCTOMT M3 BeLIeCTB, CXOAHBIX C
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YyepHLIMH 06a3aJIbTOBHIMH M YIJIMCTHIMH IIOPO-
namu. IIOBEpXHOCTH CBETJIBIX aCTEPOHAOB OT-
pakaeT OoJsiblie cBeTa,” ITO KAMEHHBIE acTepo-
uabsl. MetajnuecKkre aCTePOUALI II0 CBOMM OT-
pa)KaTeJbHLIM CBOMCTBAM ITOXOXKHM HaA JKeJje30-
HUKeJIeBhIe CILIaBbl. ATMocheps! acTepONILI He
HMEIOT, II0O3TOMY II0 HHTEeHCHBHOCTH CIIEKTpPaJIb-
HBIX JIMHUH JAEMCTBUTEJBHO MOXKHO CYAUTbh O
coCcTaBe 3TUX HEeOECHBIX TeJI.

OTKyZza Ke B3SJIUCH ACTEPOHABI M1 B KaKOM
OHHM HaXOAATCA pPOACTBE C APYTHMMH MAaJILIMK
TeiamMu COJIHEUHOM CHCTEMBI — KOMETaMH,
CIOYTHHKAMM, KoabuaMu 1aneTr? OTKpEIBATe b
acrepouzioB ITannaner m Bectsl I'OasbGepc BbI-
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CKasaJl THUIOTe3y, YTO 3TH TeJa SABJAIOTCH Ky-
CKaMM ITpeXHei OOoJIbIION TJIaHEeThI, KOTOpas
Bpamajiace Mexay opburamu Mapca u IOmnu-
Tepa ¥ B30pBaJiach B pe3yJibTaTe HEU3BECTHOM
KaTacTpodsl. JTa THIIOTE3a aKTUBHO 06Cy»xna-
aace acrpoHomamm Oosiee cra Jer. I'mmoreru-
YeCKOM IJIaHeTe NPUAYMANH UMA — «PasToH».
B monp3y 3TOi BepCHHM NPHUBOAUINCH (DAKTHI
MOIIHO# MeTeopUTHOM OoMbGapampoBKM JIyHEI
OKOJIO YeThIpeX MHJUIAApAOB JIET TOMY Ha3ax.
Yaapsl MHOTMX TI'DOMafHBLIX METEOPHTOB IIPO-
6um Toraa Kopy JIYHEI M ITO3BOJIMIN U3JIUTHLCS
JKupkoit marme. Tak o6pa3oBasuch JYHHBIE MO-
pa. IIpennonaranocs, 4To 3TH «HeOeCHbIE CHa-
pAAbBI» U OBLJIM OCKOJIKAMHM B30OpBaBlIEHCHA IIjia-
HeThl «®PasToH». OAHAKO COBpeMEHHEIE pacue-
ThI OTKJIOHSIOT 3Ty THIIOTEe3y, TaK Kak HalbJo-
JlaeMoe pacIpejejieHrue MaJbIX IJIAaHeT 10 Mac-
caM, 9SHEpPruaM, IapaMeTpaM op6uT He AaeT
BO3MOXXHOCTH <«DEKOHCTPYHMPOBaThb» M3 HHUX
MJIaHeTy.

9TO TAKOE ITAJAIOIINE 3BE3JbI?

Bexamu JIlofu BE€pUJIH, UYTO Y KaKAOro CBOA
3Be3na. «Poxmics mon CYACTIMBOM 3BE3HOM»,
«¥Ynana 3Be3fia — 3aKaTHJIaCh KU3Hb», — TaK
roBOpPAT, He MOAO3peBasi, YTO Ha HebGe MOXKHO
HEBOODYXEHHBLIM TIJIa30M pasrjadafeTb BCEro
aumb oxkoso 3000 3Be3n. «Ilamaromue 3Bea-
ALI» — JTO CBETOBOE fABJICHHE, BCIILIIIKA, BO3-
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gukaomasa Ha BeicoTe 80 — 100 kM Hax 3em-
Jleii IpM BTODPXKEHHH B 3eMHYIO aTmoctdepy ua-
CTHI[ BeIlecTBa pa3pymuBmIinxcs KomeT. CKo-
pPOCTH 3THX YaCTHUI, MOXeT ObITh pas3IUUHON’:
or 10 mo 70 xkm/c. 9T0 BO MHOro pas GosbIie
cKopocTH nyJju. BiereB B armoctepy, meTeo-
pHUTHAs 4YacTHIla BCTPEUaeT OYEeHb CHJIbBHOE CO-
NpOTHBJIEHHE BO3/[yXa, MIHOBEHHO HarpesaerT-
cs, IpeBpaIaeTcd B PAacCKaJIeHHBIA ra3 M pac-
ceMBaeTCss B BO3AyXe, HE JOJIETEB A0 3eMJIH.
Crnen mpojieTeBIIEr0 METEOPHTA BHAEH B BHJIE
TOHKOM HHUTOYKM B Te€UYeHHEe HECKOJbKHUX I0Jel
CceKyHAbl. B 00BIUHYI0 HOYb 32 YA€ MOXKHO yBH-
IeTh JeCATKH MeTe-
oputoB. Ho OnIBa-
I0T AHH, XOorjga B
armochepy BJeTa-
IOT He OJMHOYHBbIe
YaCTHUIBI, a LEJIbIX
po# wuau o6Jsako
TaKUX YaCTHUL —
METEeOPHBIN IIOTOK
(roBopaAT <«MeTeEOp-
HBIM JOXKAb»). Ya-
CTHI, — ThICAYH!
Kaxyrcsa ouu pas-
JeTAIIMUMHUCA U3
OOHOM TOUKH. IOTY
TOYKY Ha3BIBAIOT
pagMaHETOM, HO HAa
caMoOM JieJle OHH
JIeTAT mapaJljelb-

HO ApyT Apyry.
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Hama 3emna nepecekaetr B OnpezesieHHbIE
JHU OpPOMTHI METEOPHBIX IIOTOKOB, 3TO OPOMTHI
pacnaBIIMXCA KOrga-To KomeT. ACTpoHOMHYe-
CKHe KaJIeHAapy YKasbIBalOT JaThl, KOrjga, B
KaKOM CO3Be3UM MOXHO HabaionaTe MeTeop-
Hble NOTOKHU. <«Ilanaromue 3Be3AbI» HEJb3SA
«XBaTaTh ¢ Heba», IO JOpOre OHM pPa3pyIIAIOT-
Cf, OCTaBMB TOJBKO CBOH CHAIONMH cBeT (II0-
rpeYecKH” «MeTeop» — mnapAmuii B BO3ayxe).

JJA YEro U3Y4YAIOT
«KAMHHU C HEBA»?

HN3yueHre MeTEOPHTOB IIOMOraeT JIIOAAM y3-
HaTh HUCTOPUIO HeOeCHBIX TeJl.

MeTeopuThl, HalileHHBIE B PasHBIX MECTax,
NIPEACTABJAIOT OOJBINYI0 IIEHHOCTh AJS HAYKH,
TAK KakK SABJAITCA HEe3eMHBIMH TeJaMH, JI0-
CTYIHHIMH JJIfA aHAJIu3a, UCcjenoBaHuA. B ia-
6opaTopuAx HU3Yy4YalOT XHMHUUYECKHH COCTaB,
CTPYKTYPY, Hu3uyecKne CBOMCTBA METEOPHUTOB.
IIo TpaexkTopuu IoJieTa MeTEOPHUTA MHOTAA yde-
Hble MOTYT OIpeJeJHUTh, C KaKMM HeOeCHBIM
TeJIOM CBf3aH JAHHBIM OCKOJIOK: OCTATOK JIHA
3TO KOMETHI MJIM OCKOJIOK aCTePOMZa, HO HMHOTAA
IIPOMCXOMKJEHAE METEOPHUTA OKOHUATEJIHHO BHI-
SICHUTH He yZAaeTcs. ¥YCTAHOBJIEHO, UTO METeO-
PUTBI COCTOSAT M3 TeX JKeé CaMbIX XMMUYECKUX
3JIEMEHTOB, KOTOPLIE €CTh U Ha 3eMJie, HUKAKHX
HOBBIX, He WM3BeCTHHIX eme HayKe 3JIEMEHTOB
He 00HApy’KeHO, II09TOMY MOXXHO TOBODHTH O
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eJMHCTBE IIPDOMCXOXKJEHUS BemecTBa BO Bce-
JICHHOM, MJIH, IO KpaiHe#l mepe, B Hamieii CoJ-
HeuHOM cucreme. Bo BceM mupe cobpano 6osee
3000 meTeopuTOoB pasdHo¥ maccel. Ux pasneins-
IOT HA TpH TPYINbI: KaMeHHBIE, JKejie3Hble U
sene3okaMeHHble. BossmuHeTBO (0 90%) —
KameHHble. O nafileHNH «KaMHA ¢ HeDa» Cayxu
UAYT co BpeMeH rJay0okoii apeBHocTH. HacTo
HalIecHHbIe METEOPHUTHI B TEeUYEHHEe BEKOB CJIy-
JKHUJIM «CBANLIeHHBIMH» DPeJIMKBUSIMH, IIpeamMe-
TaM{ INOKJIOHEHU#, KaK INocJaHHbie 6oramu. B
YeCTh HEKOTOPHIX COBEPIIAJIACH OOrociyKeHus
WM Ja)Xe CTPOUJIHCh XpaMel. B ropone Mekke
YepHBI KAMEeHHBIH METEOPHT BJieJIaH B CTEHY
xpama Kaaba, u Bepyiomue eMy IOKJOHSIOTCSH.
BHe3eMHOe IIPOUCXOXKIEHHEe METEOPHUTOB JOJIroe
BpeMs y4YeHble 3aTPYAHAJIHUCH onpeneauTb. OT
3eMHBIX KaMHEH MeTEOPHT MOXKXHO OTJIMYHMTH II0
XapaKTepHOMY IIPDH3HAKY, TAK HA3bIBA€MOH KO-
pe ILIaBJeHHUsA, KOTOpPad CO BCEX CTOPOH IIO-
KPBIBAE€T METEOPHUT B BUJE TOHKOM CKODJYIIbI,
Ha IIOBEPXHOCTH €e BUAHBLI IIPOAOJIrOBaThIE Y3-
KHEe KAaHaBKM ¥ MHOI'OYMCJIEHHbIE 3aCThIBIINE
CTPYWKHM MJIM KAl BellecTBa. JTO BCe CJIEAbI
zeiictBus aTMochepbl 3eMJIH Ha «Tejo Hebec-
HOT'0 IIpUIIeJbras!
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CJIEAbl SBHAMEHHUTBIX METEOPHTOB

CaMuiif KPYTIHBIH KeJIe3HBIH METEeOPHT Haii-
neH B A¢ppuke Ha Treppuropnu Hamubuu B 1920
rogy, ero macca — 60 ToHH, OH uMeeT dopMy
TIJIATHEl TOJIIMHOM OKOoj0 1 M, pasamep 3 x 3
M. Ilocne maneHUs KPYNMHOE METEOPHOE TeJIO
yraybinserca B PYHT Ha rayOuHy, B 4 — 5
pa3 NpeBHIMAIOIIYIO ero MomepeyHuK. Bces or-
POMHaA KMHeTHYECKad SHEPrus MeTeopHUTa Ipe-
BpammaeTcsa B TEIJIOTY. BO3HUKaET cuiabHedmui
B3PBIB, IIPHM KOTOPOM TeJIO B 3HAYMTEJbHOM CTe-
neHu ucnapserca. Ha mecre B3peiBa o6pasyercsa
BopoHKa (kparep). Onun m3 Haubosiee M3BeECT-
HBIX — METEOPHTHEIA KpaTep B mTaTe Apu3oHAa
(CIA). Ero auamerp 1200 M, rayb6una 175 m,
BaJl KpaTepa NOOHAT HAjA OKpy’Kawimei mnyc-
ThIHEe#l Ha BeIcOTy 37 M. BoapacT KpaTepa oue-
"HuBawT okoso 5000 ser. Bcero Ha MoBepXHOCTH
3eMJIM METOAAMM I'DAaBUMETPHUYECKON pasBefKH
1 aspodOTOCHLEMKH B HacTosAmee BpeMs oOHa-
pyxeHo 115 rurantTckux KparepoB. HacTp u3
HUX TpEeBPaATHJIACHL B o3epa. MIHOrpa KpyIHhIe
METEOPHUTHI He TOJBKO KaMEHHBIEe, HO U JKeJies-
HEle, IIPDA JOCTAaTOYHOM CKOpPOCTH ApobGATCA, M
TOrja Ha TOBEPXHOCTh 3€eMJIM BHINIAA€T MeTe-
OPMTHBIH JIOXAbL — MHOXXECTBO OCKOJIKOB pas-
JAYHEIX pa3dmepoB. Hanmpumep, B 1947 roay B
paiione CuxoTs-AJMMHCKOro ropHoro xpebra Ha
maomaay B 50 KB. KM BeIDAJNO OKoiNo 6000
JKeJIe3HBIX MeTeOopHTOB o0meil Maccoil OKOJO
100 T. MHOrMe MEeTEeOPHUTHI IPH yAApe O 3eMHYIO
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MOBEPXHOCTh 00pa3oBasy B Hell OOmMIHpHBIE H
ray6okne BOpOHKM. CaMblii GOJIBIION OCKOJIOK
umes Maccy 1745 kr, a caMblif MaJIeHBKHH —
0,01 r. ITo BEIYNCJIEHUAM YYEHBIX, Macca BCero
meteopura 1500 — 2000 T. Bonbmas uacTsb
OCKOJIKOB HJM yILIa TJAYOOKO B 3eMJII0 HJIH
pasapofuiach Ha CHAMIIKOM MEJIKME YaCTHYKH.
IIpu nagenuu 30 uiona 1908 roga Tymrycckoro
meTeopuTa 110 Beei IlenrpanvHoit Cubupu GbL
BUJIeH OOJIbHION OCJIEIIMTEJILHO-APDKHUH OOJMz.
¥YcTaHOBJIEHO, YTO B 3eMHYIO aTMOC(epy CO CKO-
pocteio 70 KM/c BJIETEJIO METEODHUTHOE TeJIO
maccoit 6osee 1 000 000 T, mox OoTHOCHTEJIBLHO
MaJIBIM YTIJIOM, KOCHYJIOCh 3e€MJId, CHOBa BaJie-
Tes0 B He60 M, IIpoJieTeB KaKOe-TO PacCTOsSHHUe,
yIajio OKOHYATeJbHO. YAaphl OTPOMHOM CHJIHI,
noxoOHbIe B3phIBaM, OBLLIM CJBINIHBI B ThHICAYE
KHUJIOMETpOB OT mecta nazeHmsa! Ha OGosbmroit
miomaau mnorybJsieH jec. BosHa cokatusi, co-
3raHHaA B aTrMmocdepe, HECKOJIBKO pa3 obomiia
BOKpyr 3emuu. Ceitcmorpaduueckue npubopnr
3a¢uKCcHUpOBaJdX HeOOBIYHOE ITOBEPXHOCTHOE
3emyerpsiceHne. Pe3skue KoJjieGaHHA MarHMTHO-
ro mojf, 3aTyxas, AJUJIACh HECKOJbKO YacCoB.
BoasmuucTBo uccinenoBarteneir TyHrycckoro
MeTeopuUTa yOeXKAeHBI, YTO 3TO ObLLIO MajeHHe
KOMeTHI WJIX ee OCKoJKa. HO TaK KaK OCTaTKOB
B30DBABOIEroCA METEOPHUTA B IIPEAIIOIAraeMoM
CHayaJia MecTe IIafleHUus HAUTH He YyAaJIoCh, ObI-
JY OYeHb CMeJhle TMNoTe3nl (BIJIOTH OO IIOCaf-
KH WHOILJIJAHETHOrO Kopabss). MeTeOpHUTHI BbI-
NajalT He TOJBKO Ha 3eMJII0, HO X HA ApYyTrHe
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njaaHeTsl ¥ UX COYTHUKH. IIpM oTCyTCTBMM aT-
mochepsl y ILUIaHET AaKe HeOOoJIbLIINe METeOPHU-
THI B3PBIBAIOTCS H 00pas3ylOT KpaTepsl HAa HMX
TIOBEPXHOCTH.

9TO TAKOE BOJIHUI?

Ouenp sApkKue MeTeOpPUTH! GOJNBLIIMX pasme-
pOB Ha3LIBAIOT OoaMAaMHu (YTO ITO-rpedyecKH 03-
HA4aeT <«MeTaTeJIbHOe Komnbe»). Bosmupx moxoix
Ha OrHEHHBIM map, Jieramuii mo Heby, 3a Ko-
TOPLIM TSHETCA OTHEHHBINI XBOCT, pPaCChINAlO-
muiicss Ha HCKpBI. 3a OOJMAOM OCTaeTCA Ty-
MAHHBIF CBETANIMICA CJieZ], KOTOPhIiI BHJEH B
TeueHHe HeCKOJbKHX MUHYT. Ilox nedicTBmem
BO3ZAYIIHLIX TEUYEHUH cJes U3MEeHseT CBOIO ¢op-
My, uarubaercs, pa3pbIBaeTCs Ha YaCTH U 3aTeM
paccerBaeTcsi. MecTHOCTb BO BpeMs 1moJieta 6o-
JUIa OCBeIIaeTcs, KaKk IIPH BCHOBIMKE MOJHHH.
OcobeHHO KpymnHble 00JUABI BUAHBI fame OHEM,
a UX IIOJIET MHOTAA COIIPOBOXKJAE€TCHA 3BYKOBHI-
MM SABJICHUSMM, IIOXOXXKMMH HA I'DOXOT rpoMa
¢ packaTaMM. B najeKoM HpOLIJIOM JIIOAU HC-
NBITHIBAJIA CYEBEPHBIA CTpax IIPH BHZE II0JIeTa
Oonupa. OTH OrHEHHbBIe IMIApBI C XBOCTAMH, M3-
BHBAION[UMHUCA B Hebe, IPHHHAMAJIM 32 OrHeJAhI-
mAamux APaKOHOB, OrHEHHEIX 3meeB. Ilocse ma-
nenusa Oosupa, T.e. KPYIHBIX METEOPHBIX TeJ,
He YCIEeBIIMX CropeTh B aTmocdepe, Ha 3eMJIIO
naganT KyCcKH «HebeCcHOro Tejia», KOTOphIEe HA-
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3LIBAIOT METEOpPHTA-
mu. OHu OBIBAIOT
IMOXO0XKHM HA KaMHHU
MJIN KYCKH Kejesa,
YEepHOro MJIM YEepHO-
6yporo uBera. Mere-
OPHTHI nagawmoT
OUYeHb YaCTO: exKecy-
TOYHO Ha 3eMJIO
Beinagaer no 10 T
MEeTEeOPUTHOI'0 Bemie-
ctBa. OOGBIYHO 3TO
MeJIKHe TeJjia, yTpa-
TUBIIXE CBOIO KOC-
MHUUYECKYIO CKOpO-
CTb, TIO3TOMY OHH HeE
TIIPOU3BOAAT OCOOBIX
pa3pylmieHunu "
4acThb MX NaAeHHU
B0oOOIIE He 3ameua-
or. Ilagenue Gonmupa — 3TO OUEHb 3HAYUTEJIb-
HOe, SAPKOE #ABJIEHHEe, HO JOCTAaTOYHO peaKoe.

YTO TAKOE KOMETA?

CnoBo «komMeTa» B TepeBofe C r'pedyecKoro
O3HauyaeT XBOCTATHI, MJIM KocmaTeiii. HeBoo-
PYKeHHBIM TIJa3oM, K COYaJIeHWUI0, CpPaBHH-
TeJIbHO PEAKO, B CpefHeM oauH pa3 3a 10—15
JIeT, MOXXHO YBHUAETh APKYIO KoMeTy. TymaHHOe
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XBOCTAaTOE CBETHJIO OYeHb MEeAJIEHHO Iepemea-
eTcs mo 3Be3fHoOMy HeOy. B nmaBHme BpemeHa
KOMeThl CYMTANM IIOCJIaHI @MU 0Oros, dYacTo
CBASHIBAJIM C AYPHBIMHK IIDEN3HAMEHOBAHUAMHU.
O xomere 1527 roma mucasu, 4TO OHA HaBeJa
CTOJIb BEJHMKHHI yiKac, YTO HMHBIE OT CTpaxa
yMepJHu, a Apyrue 3axXBOPaJId.

Bo Bcex Oemax BMHHMJIM KOMETHI, IIOKA C pas-
BHTHEM AaCTPOHOMMH HMX TaiiHA He HayaJla pac-
KpeiBaThcsA. Jlarckuii yueHnii Tuxo Bpare B
XVI Beke, a 32 HUM U ApPyrue MHCCJIEAOBATEJIU
BBISICHMJIM, UTO KOMETHI HAXOAATCH AAJIEKO 3a
TnpefesiaMy JYHHOH OpPOMTBI, YTO OHM ABHIKYT-
Ccf, KaK IJIaHeThl U CIYTHHUKM, NMOAYUHAACH 3a-
KOHY BceMupHoOro taroreHusa. B 1610 roxy
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N.HpIOTOH BBIYUCIHNII
NyTh OAHOII U3 KOMeET
Bokpyr CosHua, u
0Ka3ajloCh, UYTO 3TOT
nyTh IpeAacTaBJIsieT
coboit 0eCKOHEYHO
BRITAHYTYIO KpH-
Byio — mapaboay.
IIpoitpa BOGau3u Cou-
HIla, KOMeTa yILjia 3a
npeneanl CosHEeUHOM
CHCTEMBLI B MEXK3Be3-
JHOE IIPOCTPAHCTBO M
ee Hukorpa Ooisbine
He Bungeau. MHorue
KOMeThI BO3BPAIAIOT-
ca kK ComHny uepe3s 3. I'aaneii
omnpeneieHHOe BpeMd,
VHOT/[Ia Yepe3 ThICAYM JIET, HO HEKOTOpHIe uepe3
MeHbIllee BpeM#, Hanpumep, 5—10 ser. Takne
KOMEThl Ha3hIBAIOT KOPOTKONMEPHUOAUUYECKUMU.
Cnoasmxunk HeioTona 9amonyn I'annei pac-
cuntayn opbuTel 24 KOMeT, IOABJIABIIMXCA C
1337 mo 1698 roawl, m OOHAPYIKHJ CXOACTBO
opbur Tpex xkomer 1531, 1607 u 1682 ronpos.
OH npuiesn K BHIBOAY, YTO B 3TH rOAbl IOSB-
JISJIACh HE TPU pa3Hble, 4 OfHA U Ta Ke KOMeTa,
obpamalomasca BOKpyr CojlHUA C NEpUOAOM B
76 Jser mo aaaunTudyeckoi opbure. Tasneit
npeAcKasaj NosBJeHHe 3TOi KoMeTol B 1758
roay, 4T0 M NOoATBepAmyock. C Tex mop oOHA
3oBerca umeHeM anues. QuepenHoe NOABJIEHHE
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Komerbl l'annes yuyenble Habuomanu B 1986
rogy. C nomomsio AMC «Bera-1» u «Bera-2»
OBLIN IIOJIYYEHEI TEJIeBU3MOHHBIE M300pakeHus
KOMETBl M ee sAapa.

K nHacrosmeMy BpeMEHHM 3aperuCTPHUpPOBAHO
okosio 1200 xomer. Kaxknasa uerBeprasi KoMeTa
Bo3dspamnaercss K COJHIY IO HECKOJBbKO pas.
Takux Komer u3BecTHO Gosee 120. Ho sums
oxuH pa3 B 20 seT mosABAsAETCA KOMETa, XOPOIIO
BUAUMAs HEBOODPYKEHHBIM TIJIa30M.

IIpupony KoMeT ydYeHbI€ TIIATEJIbHO H3y-
YaIoT.

IIOYEMY ¥ KOMETbBI ECTb XBOCT?

C moMOmBIO TEJECKOIIOB ACTPOHOMBI eXKe-
rOHO OTKPHIBAIOT HECKOJBbKO HOBBIX KOMET.
Bpasu or ConHua KOMeTH He BHAHBI, HO, HPH-
OamKasce K HeMy M Bce 0ojiee ocBemiasich ero
JydaMH, OHHM BCe JIy4llle M JIy4yille BUIAHHI B
TeJeCKONn MM Ha ¢ororpadpuax. B crpoeHnn
KOMEThI pas3jNyaloT I'oJIOBY, COCTOAILYIO U3 AX-
pa u 000JIOUKH, U XBOCT, KOHEI] KOTOpOro pas-
MBIT ¥ TepsieTcs Ha ¢oHe HouHOro Heba. ILmor-
HOCTb XBOCTa HACTOJIBKO MaJjia, YTO Yepe3 Hero
IIPOCBEUUBAIOT Aaxke cjaabnie 3Be3nsl. Camoii Ap-
KOH 4acThIO roJIOBbI KOMEThI ABJIAETCH ee AAPO,
cocTosimee U3 OOBIYHOrO JIbZa, CMEP3LINXCA ra-
30B M TBEPABIX uYacTull. SApo MOXKeT HUMETh
pasMepsl O HECKOJIbKHX KuyiomeTpoB. OHO nIpy
npubianxenun KoMeThl K COJIHIY HAUMHAET MC-
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NnapaTbCA ¥ BOKPYr HEro BO3HMKAaET CBETAIIA-
fICA TIOA AeWCTBHUEM COJIHEUHBIX Jiydeil rasoBas
obosouka — kKoma. IIOTOK yacTHI] MOHM3OBAH-
HOro rasa, Jieramui or CosiHIla, TaK Ha3bIBA-
eMBIil «COJIHEUHBIA BeTep», OKa3bIBaeT HeicT-
BME HA XBOCT KOMEThI, KaK Obl «CAayBaeT» ero
B CTOPOHY, npotuBonogoxuymo Connmny. Korama
KomeTa npubsamxkaerca K ConHIy, OHA JBUIKET-
CA roJIOBOM BIepes, IPH 3TOM XBOCT YAJHHA-
eTcsi, a npu ygajgeHuu or CoJiIHIa — XBOCTOM
BIIepell, KOTOPHI# YMeHbIaeTcsa. XBOCTLI KOMET
MOT'YT IPOCTHPAThbCA HA MHJIJIMOHBI KHJIOMET-
poB: xBocT KomeTsl 1811 roga mpeBnImaj pac-
crosgaue or 3emun a0 Conuna! C KaKaAbLIM TpH-
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xoxom K COJIHIY IOf [eMCTBMEM ero TemJOThI
KOMeThl Bce Oojyipme u Oojiblie TEPSAIOT CBOIO
Maccy, paspymasch.

Axpo pacnajaeTcssi HA MHOXKECTBO MEJIKHX
METEOPMTHBHIX 4YaCTHI, KOTOphle IIOCTEIIeHHO
pacceuBaTCsa BAOJH OPOMTHI KOMeThl. Koma u
XBOCT pacCeHBAIOTCs, IIPEBPAIAIOTCA B MEX-
naaHeTHol rad. Komera mcuesaer.

OTKYIXA BEPYTCSI KOMETHBI
N KYJA HCYE3AIOT?

IToucku KOMeT, M3yUeHMEe WX IO CIenHasb-
HEIM ¢oTorpadhusaM M BUIYAJBHO, HCCJIEeHOBa-
HUS MX CIIEKTPOB II03BOJIMJIXM YUYEHBLIM YCTaHO-
BHUTBb, YTO KOMETHI HE MOT'YT NPUXOAUTHL K HaM
3 MeX3Be3JHOro MpocTpaHcTa. B aToM ciayuae
opbutel KomeT Onlium Obl coBceM uHBIME. Kak
POXKAAIOTCA KOMETHI, IIOK& TOYHO HEHU3BECTHO,
HO AO0Ka3aHO, YTO KOMeThl — <«JeTH CoJIHeYHOi
cuctembl». Ilo ogHolf rumorese, X «MaTbL» — -
pacnasmasics MUJLIMApABI JeT Ha3aj IJIaHeTa,
IO APYroii — Ha IJIaHeTaxX IPOHUCXOASAT M3Bep-
JKeHHusd, BbIOpacHIBAIOI[ME BeliecTsa B IIPO-
cTpaHcTBO. JKM3HL KOMET IPOTEKaeT I0-pa3Ho-
My. OgHH yracalmT IIOCTEIIeHHO, ITOCJe KaXIoif
Bctpeun ¢ COJHIEM TEpPSAIOT CBOIO APKOCTHL H,
HaKOHell, ucyel3aroT. JIpyrue KoMeTHl 3aKaHYH-
BalOT CBOE CYIEeCTBOBAHWE WHA4Ye, HANpPUMEDP,
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xomera Buasna B 1846 roay Ha riasax y Ha-
6siomaTesieit packososack HafBoe. Uepe3 mecTh
JierT mpomaau U 0b6a OCKOJIKa, a eme uepe3 20
JIeT Ha 3EeMJII0 XJIBIHYJ IIOTOK METEOPUTHHIX
TeJ — OCTaTKOB paspymuBmuxcs xomer. Op-
OUTHI 9TMX METEOpPOB COBIIafajiX C OpOMTON KO-
MeTsl BHaja, MO3TOMY MOXKHO YTBEPXKAaTh, YTO
KOMETH He ABJAIOTCA OAHON OrpOMHOI# ribboi,
HecymeicA B INPOCTPAHCTBE C OTPOMHOM CKO-
pOCTBIO, a NPEACTAaBAAIT c060if I'UraHTCKUE
CKOILJIECHUS TBEPABIX YaCTUILl, YAEePIKHBAIOIIUX
CUJION NPUTSAMKEHUs BOKPYr ceba maccy rasos.

MHoro HenM3y4yeHHOro TauT B cebe mpupozna
KomeT. PopmMa KOMETHBIX XBOCTOB OnIBaeT pas-
Hoii. OHAa 3aBMCHUT OT COOTHONIEHHA rpaBUTa-




LOUOHHBIX CHJI U CHJI OTTAJIKMBAHHUA, HEHCTBY-
IOIIMX HA YaCTHUILLI ra30oB. DHIBAIOT KOMETHL HE
C OZHUM, & HECKOJHBKHMMM XBOCTAMH. XBOCTBI
KOMeT «momorau» pycckomy odusuxky II.H.Jle-
0exeBy OTKDHITH NaBJIEHWE CBETA, M3YUUTH ITO
aBaenne Ha 3emie. IlosBuBIINCEL HA Hebe, CO-
BepIINB CBOM SPKUM NYTh U MCUE3HYB, KOMETHI
OCTaBJISIOT YYeHBIM OoraTyio NHUIy AJIA pas-
MelIIeHN#. KoMeThl MO3BOJIAIOT NONYUYHNTE CBe-
JEeHUSA O CBOMCTBAX KOCMHYECKOro IIPOCTPAHCT-
Ba Ha pas3JU4YHBIX paccrosHuAXx ot CoJyiHna.

KAK H3YYAJH KOMETY TAJJESA?

YT00BI IIPUOTKPBITH 3aBeCcy TaWHBLI 00 yCT-
policTBe M pa3BuUTUM BcesleHHOI, 00 M3HAUYAIb-
HBIX NIPUYMHAX MHUDO3RAHUA, O TOM, KaK MUJI-
JIAapAbl JieT Hasan obpasoBasuch OoJsibmue u
manble HeOecHBble Tesa, YUY€HBIM ObLIO Heob6Xo-
AMMO 3arJISHYTh IO TAWHCTBEHHBIE IIOKDPOBBI
3HaMeHHuTOH Kometsl I'anses, npoOUBIINUCE KAK
MOXHO OJimiKe K ee AApPY, B KOTOpDOM, KaK B
OrPOMHOM KOCMHYECKOM XOJIOZMJILHHUKE, CoXpa-
HsAeTCA B IIepBO3AAHHOM BHJE NMPOTONJaHETHOE
BEIIECTBO TeX MaJIEKUX 3I0X, KOrga Lo 3a-
poxxknenue Hamei CosHeYHOH CHCTEMBI, ILIa-
HeT, xu3Hu. C aT0it nesbio B mapte 1986 roxa
B 150 maH. kM oT 3emyu Obli npoBeneH 6OJib-
IIO# «KOCMUYECKHU CJIeT» IeJIOi IPYHIIEI KOC-
muyecKux po6oroB. Heckosbko anmapaToB ObI-
JIA 3aroAs 3amymieHbl B HAIPABJIEHHHM KOMETHI
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Tannesa: anouckue «IImonep», ¢Ilianera», aBe
OTE€YECTBEHHbIE aBTOMATHUYECKHE CTAaHIUU <«DBe-
ras, a TaKXe KOCMHYECKHH 30HL «J[3KOTTO»
EBpomneiickOro KoCMHYECKOro areHCTBa.

Jna uccienoBaHUn KOMETHI CTAHIIMM ObLiIu
OCHaIeHbl TeJIEBU3MOHHBIMY ¥ CIIEKTPAJIbHBIMU
npubopamu, anmnapaTtypoi IAJaA aHaJM3a rasa,
NBbLJIH, 3JEKTPOMATHUTHOI'O IIOJIA, COJHEYHOrO
BeTpa M Apyrux napamerpoB. Cranuuu «Bera-
1» u «Bera-2» npomsu Ha paccroanuax 3000

305



1 8000 x¥M OT AApPa KOMETHI, IIepeialy CUTHAJIL
Ha 3eMJI0, YTO IO3BOJIMJIO CKODPEKTHPOBATH
NPOJETHYI0 TpaeKTopuio «J[PKOTTO», M 30HA
npomena B 600 xM ot sAapa. Annapatrypa MeX-
MJIAHETHBIX CTAaHUMWI Inepenajsia Ha 3eMJII0 Ha-
IeXXHBIe CBEJeHUs O Npupoje KoMeThl. Kpome
aToro, ObLIM TIOJNy4YeHH! CBeJeHHA O Bemepe.
IIpupona nmoaroToBuUIa UCCHAENOBATENSAM KOCMO-
ca CIOpPIpPH3: yAAYHOE pacIojiodkeHue BeHephl
n xometsl I'annesn.

Annaparel «Bera» no BCcTpeum ¢ KomeToM
npoJieTesy NOYTH paAAOM ¢ Benepoit, cOpocunn
B atMmocdepy Benepnsl aspocTaTHbI# 30HA, IJiaB-
HasA 1eJb KOTOporo ObljIa IIOJYYUTh CBENEHHUA
00 yparanax M IMKJIOHaX, Oymyomux Ha 3TOM
nnagere. J[BoitHasA Leab 9TOM HAYYHO-HCCIEHO-
BaTeJIbCKOM IpOrpamMMbl Hamjla OTPa)KeHHue B
HA3BaHUM MEXXJYHApOAHOro npoexkra: Bera —
3Be3la NepBOi BeJMUMHBI Ha HebOOCBOZE; B TO
JKe BpeM# 3TO CJIOBO COCTABJIEHO M3 HAYaJIbHBIX
CJIOrOB HAa3BaHUM KJIIOYEBBIX IIYHKTOB dTOr0 He-
O0OBIYHOrO KOCMHUYECKOro mapmpyra — <«BEwne-
pa — TAnneit».

MOKET JIH 3EMJISA BCTPETHTBCHA
C KOMETON?

Kak »n mobas nnaHera, 3eMJis He 3acTpa-
XOBaHA OT BCTpeuH ¢ KomeToi. Y Takas BcTpeua
npousomna B mae 1910 roxa: 3emas npomaa
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CKBO3b XBOCT KoMeTnl I'annesa. Ilpum sTom B
KU3HM 3eMJIM He IPOMU3OIJI0 HHKAKHX Cephb-
e3HBLIX M3MEHEHMH, XOTHA BBICKA3HIBAJIHCH Ca-
Mble HEBEPOSATHBIE IIPEAIIOJNIOXKEHHS, B IIPOPO-
YyeCcTBAaX M MpeJCKasaHuAX He ObLIIO HeOCTATKA.
TaseTsl mectpesu 3arosioBkamMu Ttuma: «Iloru6-
HeT Ju 3eMJis B TeKymeMm roay?» B cusiomem
rasoBoM Inieiipe, MpauyHO IpeAPEKAJHX 3HATO-
KH, UMEIOTCA ANOBUTHIC IIMAHUCTHIE Ia3bl, 0XKH-
Jal0TCsA MEeTeOPHUTHBEIe 00MOADAMPOBKM M Apyrue
9K30THYECKHEe sABJIeHUs B aTMmoctepe. Koe-KTo
U3 IPEeANPAUMUYUBEIX JIIOAEH CTas NMOA ITYMOK
IPUTOProBeIBaTh TabseTkamu, AKOOBI o6Jsana-
IOIMMH «aHTUKOMETHBIM» AeiicTBueM. CTpaxm
OKas3anuch NycTRIMM. HM BpEeNOHOCHBIX CHs-
HUM, HH OYpDHHIX METEOPUTHBIX IIOTOKOB, HH
KaKux-jJubo APYyrux HeoOBIYHBIX SABJIEHHH OT-
mMeueHO He ObL10. la)ke B nmpobax Bo3ayxa, B3s-
TBIX M3 BEPXHHX CJIoeB aTMocdepnl, He OBLIO
obHapyXeHO HM MaJleHmuxX M3MeHeHWil. Brixo-
OUT, KOMETHbI€ XBOCTHI HE HAEHCTBYIOT ryOu-
TeJIJbHO Ha 3eMHyI0 aTtMmochepy? A ecyau mpo-
M30HIET CTOJIKHOBEHHE ILJIAHETHI C AAPOM «KOC-
maToii 3Be3nbi»? Kak mojcumMTajyM acTPOHOMEI,
Takoe cOObITHE OYeHb MAaJIOBEPOATHO. XoTd
3eMJis HaXOZUTCA B ONACHOM aCTepPOMAHOH 30-
He, na u Bca CoJIHeUHAs CHCTEeMa HAIIOJHEHA
KOCMHYECKVMMH TeJIaMH pasMepoM OT 60JIbIIoro
KaMHs A0 MAaJIeHbKOM IIJIaHeTHhI, XOTS HameH
IJIaHeTe YrpoKawT oxkono 10 TeicAY pasiny-
HBIX KOCMHYECKHX Te€JI, COBpEMEHHAsd HayKa M
TEeXHVKA NAIOT BO3MOYXHOCTH UEJIOBEYECTBY IIO-
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3aboTuThca O cBoeil OesomacHocTH. Bo-mepBhIX,
aCTPOHOMBI MOTYT IIPEACKAa3aTh BCTPeUy C He-
TIPOMIEHHLIM I'OCTEM, BeAb liejlafd CeTh MOIIHBLIX
TEJIECKOIIOB BO MHOTHMX CTPaHax MHpa HeIIpe-
PHIBHO OTCJIE?KMBAeT OIacHbie HeOecHbIe TeJia.
Bo-BTOpEIX, €CTh CIIOCOOBI MPOTHBOAEHCTBOBATD
BTOP?KEHHUI0 TNpUINEJIbIIeB — aTaKOBaThb acTe-
POMJ, KOMETY MJIA METEeOpP PAKETOH ¢ AnepHOH
60eroJIOBKO¥ MM ITPOM3BECTH HAIIPABJIEHHBIA
B3PLIB B HEIIOCPEACTBEHHOM OJIM30CTHM OT HHUX.
B-TpeThux, ycriokamBaeTr TOT (pakT, 4TO MEJKHX
MmeTeopoB OoJiblle, YeM KpPYIHBIX, M BEpPOAT-
HOCTh BHM3HUTA IIOCJEAHUX HA IIPOTAKEHHUU Of-
HOM YeJIOBEUECKON KM3HM KpaiiHe majua. May-
YeHHe METEOPHMTHHIX KpaTepoB Ha 3emJe Io-
3BOJIAET 3aKJIOYUTh, YTO MafieHHEe KPYIIHOTro
MeTeOpHUTa IIPOMCXORAUT B cpegHeM pa3 B 50
MHJLJIMOHOB JIET.

308



MHP
I'AJIAKTHK







KAKOBBI PA3BMEPBI BCEJIEHHON?

YesoBeK Bcerjja CTPeMHJICA B30pOM, MEIC-
JISMH, YYBCTBaMM IIOCTHYL MHD, B KOTOPOM OH
JKUBET, YaCTHIe#l KOTOpOro oH sBiagerca. Ka-
KoBa OHa — Bcenemmasn? I'me Hauayio ee, rne
npenen? U3 uyero cocrour? IIo kakum 3akoHam
cymectByeT? Uro 6bLI0 ¢ Hell B MPOMJIOM, YTO
npousoiaer B Oyaymem?

Hayxa o BcenenHoit — acTpoHOMHS — H3y-
4yaeT 3TH BOIPOCHI.

Hacxkonsrko Benuxa Bcesennaa? Ha sror
BOIIPOC TPYAHO OTBETHTH B HECKOJIBKHX CJIOBAX,
He uMes 4YeTKOro IIpeACTaBJIeHUs, XOTA Obl B
obmux ueprax, O TexX O00bEeKTax, KOTOphHIe ee
3anumaoT. Ho nompobyemM BooOGpa3uTrs cebe
macmTabbl BceseHHO#, B3AB 1A Hauvajga Xa-
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PaKTepHbIA pasMep, MPUBLIYHBINA HJIA HAC: BHI-
COTY IOTOJIKA — 4 M, YMHOXXHM ee Ha JeCAThb
TBICAY M BHIHJEM IIPDH 3TOM B crpartocdepy
(40 xMm). Cnenaem caenyomuii mar: YMHOMXHM
ellle Ha JeCATHh THICAY M momazeM Ha JIyny
(400 000 kM), a YMHOXXHUB emle HA JEeCATH THI-
¢AY, MBI nomnaneM Ha rpaHuny CoJHeYHOM CH-
CTeMbI, yAaJIeHHYI0 Ha 4 MJIpA. KM, T.e. Ha
paccTosHHe, KOTOpOe CBeT IIPOieT NMPUMEPHO
3a 4 yaca. Ml y)Xe HaXOQMMCH Ha 4YETBEPTOM
CTYIIEHM 3TOH AECATUTHICAYHON MKAaIbl. OTOro
nmpezesa y»Ke JOCTUTaJIM aBTOMaTHYeCKHe CTaH-
UM, nocjnaHHele ¢ 3emun. Ciepylomui mar
KaTanyJasTupyeT Hac npamo Kk Aasge Ilenran-
pa — Ommxkaimiell K HaM 3Be3zie, YAAJEHHOH
Ha paccrosuHue 40 000 mapn. km. Temepn yxxe

Yacre Mpanuua Habntopaemois
ConHeuHoN cHCTEeMbl yactu Bcenennoit »
N é
P o
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% \ &
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OAUH KHWJIOMETD OKA3BLIBAETCA CMEXOTBOPDHO Ma-
JIeHbKMM, U B KauyeCTBEe €AWHUILI U3MEPEeHHUs
HCIIOJIL3YeTCsA CBETOBOM IOX, KOTOPLIM HEMHO-
rum meHpme 10 000 mapa. kM. Aabda Ilen-
TaBpa HaXOAHTCA KaK pas3 Ha paccToAHuu 4,3
CBETOBEIX I'Ofia, ¥ TAKOBO THIIMYHOE PACCTOSHHE
MeXJy 3Be3laMH.

ITecTas cTymeHb nmpuBeneT Hac B Hexapa Ia-
JAKTHKHM — TPOMAJHOM MAacCChl COT€H MUJLIH-
apAoOB 3Be3[, OfHA M3 KOTOpPhIX, Hame CosHue,

PaccrosHne
Mnan r. Mocksbl Ao 6nwkanwuux _3sesn
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HAXOAUTCS HA OKpaWHe 3TOro ckoreHus. Ilo-
cJie CJeAYIOmEero YMHOMXEHHUS HA AeCATb ThICAY,
T.e. CJeAylomero mara, Hac OTHeCceT Ha pac-
crosuue B 400 MJIH. CBETOBBIX JIeT, ITPH 3TOM
3Be3Zbl Y)Ke 3aBeOMO CJIHIIKOM MAaJIbl, YTOOBI
ObITH pa3IMYUMBIMHM, ¥ BcejlleHHad KayKeTcs
HaM pPaBHOMEPHO 3alOJIHEHHOM MHJIJIMapAaMH
rajakTuk. Jlajgbpiie gake MBICJIEHHO MBI IIPO-
IBUraThcss He cmoxkem. CoryiacHO mpexacTasJie-
HHASM COBPEMEHHOM HAyKH, HEBO3MOXXHO YBH-
IeTh O0BEeKTHI, OTAAJIEHHbIE HA PACCTOAHHUS,
6ospImne, YeM INPUMEPHO 12 MIJpA. CBETOBBIX
JIeT.

TakoBBI KOCMHUYECKHe MaciuTabbl HA Cerox-
HAIMHUHA IeHb.

BCET'JJA JIH1 BCEJIEHHASI BBLJIA
TAKOH?

Coaane — opHa M3 OecuMCJEHHBIX 3Be3[
BcenenHoi, a 3Be3nbl, KAK U JIOAU, KAK U BCE
JKMBOe Ha HameH MJaHeTe — POKJAAIOTCH, IKH-
ByT B ymupaioT. Korpa-ro Boduukiao Cosnie,
a ObLIO BpeMs, KOrja ero eme He CyIecTBO-
BaJIOo. YueHble, HaOmonas CosHIle, H3y4aIOT €ro
CEerOAHAIIHION YKHU3Hb, OYPHYIO, O4eHb AKTHB-
Hywo. Ha nameMm cBeTHie IOCTOSSHHO IIOSABJISA-
IOTCA IATHA, NpoTybepaHubl, BCOBIMKU. HoO
HaM BceM Kaxkercs, uto Buz CosiHIla He Me-
HseTca (ecJH, KOHEYHO, MBI He SABJISAEMCS IIPO-
(hecCHOHAJILHBIMM ACTPOHOMAMH, H3yUAIOI[HMHA
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Coanue). IlepBoOGuiTHBIE Jiogu Buaean CoJrHie
TAKUM e, KaK ¥ Mbl. 3eMJIS BO3HHUKJIA MO3XKe,
yem CosHle, ITO3TOMY HUKTO HE BHAEJ ero Mo-
JIOABIM. YUeHbIe cerogHAmHui Bo3pact ConHua
OILIEHMBAIOT KaK IPHOJIU3NTENILHO BO3pacT 3pe-
JIOTO 4YeJIOBEKA, KOTOPOMY elle AAJIEKO A0 CTa-
poctn. IIpoiiayT MuanuapAsl JeT, IIpexae dem
cocraputrca Hame Connue. Hepeako XKH3HDB
3Be3bl 3aBepIIaeTCss MONIHON BCHBIMIKOM, TOr-
Zla TOBOPAT: «BCIBIXHYJIa CBEPXHOBasa 3Be3/a».

He ocTaeTcAa NMOCTOSHHBIM M BHJ 3BE3JHOrO
He6a. Hamu pajiekme npeikd NPUAYMAaJIA Ha-
3BaHUA co3Be3guaM. Ho cTo miam nAThAECAT
TRICAY JIET Ha3aj cOo3Be3nue, Hanpumep, BoJb-
mas Mezaseauna, BeIraAzesno umHade. Ilpoiayr
JEeCATKHN THICAY JIET, M BHJ CO3Be3xui Oyzer
VHBIM, He TAKHM, Kak ceiiyac. 3Be3asl ABHU-
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JKYTCSA B IIPOCTPAHCTBE KOCMOCa ¢ OOJIbIIMMM
CKODOCTSIMHM, O KOTOpDBIX MBI 3HaeM, HO 3ame-
TUTh HE MOXKEM H3-3a OrPOMHOH YIaJIeHHOCTH
3Be3..

C TeueHHMEeM BpEMEHH INIPOMCXOOAT H3MEHe-
HUSI ¥ B KM3HU IIaHeT. Mereoputsl G6ombap-
JUDPYIOT UX NOBEPXHOCTb, U3MEHASA OOJIMK ILjia-
HeT.

MuiivoHB! JieT Has3aj KapTa Hame#d 3eman
BBITJIfZleJIa COBEPIIEHHO MO-APYroMy. ¥YueHble
IyTeM HCCJeNOBaHUIl, pacyeToOB AOKAa3as, UTO
IBECTH MUJIJIMOHOB JIeT Ha3aj BCHA CyIIa 3eM-
HOro Imapa npexacrasjisiyia co0oil enUHBIA Ma-
TEPUK, KOTOPBIM IIOTOM DPACKOJIOJICA Ha YaCTH.
IIpoucxomur u ceiiuac mepeMelleHHMEe MaTepH-
KOB JPYT OTHOCHTEJBHO Apyra.

IIpoiinyT MUJIJIMOHBI JIeT, ¥ HAIIU JaJIeKue
NMOTOMKH rJjiobyc 3emyn OyayT BHAETH HHBIM.

BceseHHasi HenmpepuIBHO u3MeHsAeTca. MHaue
OHA CcyImecTBOBaTh He MoOxKeT. HebGecHble Tesa
IBHIKYTCS B IPOCTPAHCTBE, MEHHAIOTCS CaMH H
MHOI'oe MEHSeTCA BOKPYT HHUX. OTH U3MEHEHUd
Ha3bIBAIOTCA JBOJIOIHEH. YUeHBIe H3y4daloT
9BOJIIOIMOHUDYIOMYI0 BceseHHyio, 4TO00BI IO-
HATb, KaK OHA YCTPOEHa, KaKOBa TailHa ee PNiK-
JeHUS M KaKOBBHl IIyTH €e pPa3BUTHA.
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CKOJIBKO JIET BCEJIEHHOI?

OmnpenenuTs BO3pPaCT MHpa — 3TO 3azaua
HAyKM KOCMOroHHMH. BoJibme ABYXCOT MHJIIH-
oHOB JeT TpaTuT CoyHUEe, YTOOBI O0EPHYTBHCA
BOKPYT HeHTpa l'ajakTuku. 9TO TaKk Ha3bLIBae-
MBI ranaktudeckuid rox. Ilo cpaBHeHHIO C
9THM «I'OJOM», BpeMs CYIIECTBOBAHHUS HA Ha-
meil 3eMJie YesI0BEYEeCTBA HE COCTABHT M ABYX
«cyToK». OOBIUHAs ueJiOBeYECKAA IKHU3HL —
ABYX «CeKYHI». JeJIOBeK XOUeT 3HATH U y3HAeT
ITOCTENeHHO O IIPONIIJIOM, HACToAlmeM u Oyay-
meM BceseHHOIH. YueHble YMEIOT OINpPEAEJIATH
Bo3pacT miaHer, 38e3x. Hame CosHLle, KOTOpPOE
o6pa3oBajyioch OKOJIO 5 MUJLIMADAOB JIeT Ha3an,
He OTHOCUTCS K CTaphIM 3Be3iaM. B cocrase
Hame# T'aJJakTHKHU eCThb 3Be3Abl, KOTOPHIE Ha-
mHoro crapme ConnHua. Mayuas XuMuUyeCKHi
COCTaB 3Be3Jl, aCTPOQU3NKH MOTYT OLIEHMTh HX
BO3PACT. 3Be3AbI OTAEJIEHBI APYr OT Apyra pac-
CTOAHUAMHU B HECKOJIbKO CBETOBHIX JeT. Cser
OT HEKOTOPBIX TaJIJaKTHK HJAEeT A0 HaC MUJLIH-
OHBI CBeTOBBIX JeT. CoBpeMeHHasi OIeHKa BO3-
pacta Bcemernnoit 10 mapa. Jier He xomyckaer
nIpefCcTaBJeHU# O TOM, UTO BcesleHHas SAKOOBI
Bo3dHuKJa 10 muapz. sner Hasax. Mer MoxkeM
JAIIb BeCbMa NPUOJUBUTENBHO HNPOCJIEAUTH
passutue Bcenennoit Ha 10 miupxn. et Hasanm,
a o0 ee cBolicTBax B Oosiee paHHNE CPOKHM HUYEro
He H3BECTHO.
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HMEET JIH BCEJIEHHAS KOHEIL?

BoJIbMUHCTBO aCTPOHOMOB CYMTAIOT, YTO TA
Bcenemnasn, KOTOpyI0 MBI MOXXeM HabJo0-
RaTh, — 9TO TOJBKO 4YacTh BceseHHOM, NpO-
cTupapmeiicas B He0003DHMO JaJIEKOM IIPO-
crpasHcTBe. Ho Kak najeKko oHA pacrIpocTpaHs-
erca? Wnu ona Geckoneuna? MoxxeT OBITH, rae-
TO OHA BCe ¥Ke HMeeT KOHem?

Ilo MHEHMI0O MHOr'MX AacCTPOHOMOB, OTBETHI
Ha 3TH BOIIPOCHI MOYXHO HAaUTH B IpHUpPOXE KOC-
moca. Ilo coBpemeHHO# Teopuu, BecesneHHass Ko-
HeYHa, HO Oe3rpaHMyHa, 3aKpyuyeHa BOKDYT ca-
MOt cebsA. ITO 03HAYaeT, YTO HeJNb3s BBHINTH
M3 9TOro IIPOCTPAHCTBA, TaK KakK Jioboil myTh
OyzeT mpoJsieraTh II0 KPYry M CHOBa IIpMBEJET
B HAYAJBLHYIO TOUKY. B MaTeMaTHKe eCTh TaKoe
MOHATHE — OAHOCTOPOHHSASA ITOBEPXHOCTH (JIHCT
Me6nyca). Ona 3aMKHyTa cama Ha cebs U rpa-
HUI[ He MMEeT, €e HUKOMM CIIOCOOOM HeIb3f
MOKPacHUTh B JiBa Pa3HBIX IBeTa. BO3MOYKHO,
nopobHBIM 00pa3soM ycTpoeHa H BceseHHad.
IIpencraBbTe cebsA IJIOCKMM CYIIECTBOM, IKH-
BYIIVM Ha IIOBEePXHOCTH cdeprl. Bel MoOKeTe
nepeMemaTsLCA B JIIOOOM HampaBJIeHWH IIO IIO-
BEPXHOCTH, HO IOKMHYTBH IIOBEPXHOCTH HE MO-
sKere. JIBurasch BCce BpeMs B OJHOM HAaIpas-
JICHUM, IIOMajJieTeé B HCXOAHYIO TOYKY. TOYHO
TaK e, KaKk MOXXHO COBEPIIHNTh KPYrOCBETHOE
NyTelecTBHEe BOKPYr 3eMHOro Imapa, He IOKH-
Jas ero, MOXXHO JOJIrO NyTeIeCTBOBAThL M BO
BcenenHoit, Bce BpeMs OCTaBasCh BHYTPM Hee.
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3aKpy4yeHHOCTh KOCMOCa MOXXeT GbITh OmnucaHa
¢ IOMONIBLIO BHICIIEH MaTeMaTHKH, HO M306pa-
3UThL ee Ha JucTe OymMaru HEBO3MOXKHO.

HAIIA BJIMXKAUIIASA
TFTAJTAKTHYECKAA COCEJIKA

YesoBeK mar 3a ImaroM I03HaeT OKPyIKa-
omuit ero mup. C Tex mop KakK JIOAU HAYYH-
JHUCh CTPOHTHb PA3JUYHBIE TEJIECKOIBI, 3amy-
CKaTh KOCMHYeCKHe Kopabsu, co3zaBaTh opOH-
TaJIbHbIE CTAHIIMY, OCHAIeHHbIe TOYHLIMH IIpH-
fopaMHu ¥ KOMIILIOTEPAMH, OHH CMOIJIA MHOr0e
y3HATh O TOM, KaKk ycTpoeHa Hama CoyiHeuHas
cucrema, Hama l'anakTwmka, Bcesennasda.

Hunxe cossesnua Kaccuonmen MOMXKHO yBH-
JeTh HeOOoJbIIOe TyMaHHOE MATHHIMKO. Muoro
JleT AyMaJid, 4YTO 9TO 00JIaKO rasa MJH CKOII-
JieHHe 3Be3Jl, HaXOoAsImeecsa Irae-To HeajJeKo OT
Hac. Okasayioch, YTO TYMaHHOCTb B CO3BE3JHH
Aungpomensr — ato apyras I'ajakTuka, cocen-
Haa ¢ Hamed. Kak m wama I'anakTtumka, oOHA
COCTOUT M3 MHUJIIIMApPAOB 3Be3J, M3 3BE3AHBIX
CKOIJIEHU#, 00J1aKOB rasa ¥ IBLIX, MOTYXIITHUX
3Be3], riaHeT. CBeT OT Hame# «raJJakTHYeCKOH
coCeKHM» MUYHTCA K HAM ABAa MHJIJIMOHA TPUCTA
TBICAY JIeT.. BOT KaKoe pacCTOAHUE MEXAy ra-
aaktukamu! A 150 maa. km or 3eman no CosH-
1la CBET IIPOXOAHUT 32 8 MHUHYT.

Hama TIanaxmaka, TymamsOCTH ABIpOMeE-
Abl, Apyrue rajdakTukKku obOpasyioT MecTHyio
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rpynny (MIH cucTeMy) rajJakTuk. Kak mHoOXxKe-
CTBO TOPOZIOB COCTABJAIOT CTPaHy, TaK CKOII-
JIEHUS ¥ CBEPXCKOILIEHUS TFaJIaKTHK COCTAaBJIfA-
I0T Hamy BcesleHHYI0. YueHble BBIACHUJIA, YTO
Bcenemnaa uMeeT TAK HA3LIBAEMYIO SUYEHCTYIO
CTPYKTYpY: II0 CBOEMY CTPOEHHIO OHA HAIIOMH-
HaeT MYeJMHBIe COThI, WJH I'yOKy, WM MBLIb-
HYIO IIeHy, I'Zleé TUITAHTCKHE A4YeMKU 00pa30oBaHbBI
CKOILJIGHUAMH TaJIaKTHK. :

9YTO TAKOE METATAJIAKTHKA?

MeraraJIakTHKO#M HA3bIBAIOT BUAUMYIO YaCTh
BcenenHoit, T.e. Te O0BEKTHI, KOTOPLIE MOXXHO
HA6GJI0ZAaTh € IIOMOMIBI0O ONTHYECKHMX H PaxUO0-
Tesieckonos. IIo nmpubian3uTeabHON OLIEHKE yue-
HBIX, B 0003pMMOM IIpOCTpaHCTBe BceneHHOH
oxkosio 100 mapxa. ranakTuk. BriepBeie Kosnue-
CTBEHHBIM HM3yUYeHHEM paclpelejieHUus rajlak-
THK Ha He0Oe 3aHUMAJICA aMEePUKAHCKHUI yueHBIH
9.Xa66xa. OH mpumes K BBIBOAY, YTO rajiak-
THKH IOZOOHO 3Be3xaM 00pasyioT rpynnbl H
crkomenuda. Hanpumep, Hama I'ajakTuka nme-
€T raJIJakKTHKHU-CIIYTHUKHY Bosbmoe u Majsoe Ma-
reJsIaHoBel oO6saxka. Bmecre ¢ ramakTukoi Ty-
MaHHOCTh AHApoMenbl OHM 00pa3yioT MecTHYIO
rpynnmy (CHCTeMy rajlakTHK). B Hell HaCUMTHI-
BalOT OKo0JI0 35 ranakTuk. OHM B3aMMOAEHCT-
BYIOT APYT C APYTrOM IOCPEACTBOM TI'DABHUTAIIA-
OHHBIX CHJI ¥ ABHIKYTCH BOKPYT 00IIero LeHTpa.
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Bawmxkaiiniee K HaM CKOILIeHMEe TAJIAKTHK HAa-
XOAUTCA B co3Be3num JleBnl, KDYMHOEe CKOILIe-
HHUE TFaJIJAKTUK HaXOAUTCA B CO3Be3nHM Boaockl
Bepoanku. HecKOJNBKO JECATKOB KPYIIHBIX
CKOILJIECHH! TraJJakKTHK O0pa3yioT CBEepPXCKOILIe-
HUAsA. [aJJaKTHKM B CBEPXCKOIJIGHHMSX paclpe-
JleJIeHBl TaKUM 00pa3oM, YTO HAIIOMHHAIOT CeT-
Ky, COCTOSAINYIO M3 OTAEJBLHBIX AuyeeKk. B cepe-
IUHEe AYeeK TraJJaKTHUK IIOYTH HET, OHH paclio-
JaraloTcs MO0 I'PaHUIIAM siUeeK.

PaccTossHMS IO rajJaKTHUK ONpPEeAeNsIOT IO
NepeMeHHLIM 3Be3flaM-lieenaM, UIU II0 fAp-
yaimuM 3Be3ZaM, a TakKe II0 CIIeKTpaM. ¥
HECKOJIBKMX TBICAY rajJakTMK M3MepeHBI pac-
crosHua. OHM OKa3aJNUCh pPAaCIIOJOXKEHBI Ha
TakoM OOJILIIOM pAaCCTOSHHHM OT HAC, YTO HX
cBeT uaeT okoyo 10 mapx. ser. Bamxkaiimue
K HaM rajakTUKH — Mareananossl o06Jara
pacIoJIOKeHBl Ha paccTosHMH okxojso 150000
cBeTOBHIX JieT, a TymammocTs AHapoOMeasl B
IecsATh pa3d Aajblie. BOJBIIMHCTBO raJlaKTHK
BBITJIAAT B TEJECKOI KAaK MaJIeHbKHME TyMaH-
Hble NATHBIMKU. HeBOOPYXEHHHIM TIJIa30oM
MOXXHO YBHJETb TPH raJJaKTHKH, Oamixaiimue
K HaMm: TymanHocT, AHApoMmensl B CeBepHOM
noaymapuu, Boasmoe u Manoe MarejisiaHOBEI
obnaka B IOxxHOM monymapuu Heb6a. Ux or-
'KPBITHE NIPOM3ONIJI0 BO BpeMs KPYTrOCBETHOTI'O
niaaBaHuA MareanaHa. OHM JeHCTBUTESBHO
MOXO0XXM Ha ABa oOJlauKa, OTHEeJUBIIHMECS OT
Mneusoro ITyru.
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IIOYEMY PA3BETAIOTCSA T'AJIAKTHKH?

AcCTpOHOMBI 00HAPYX>KMJIH, YTO IHOYTH BCe ra-
JJAKTHKH BO BceseHHOil pasberaioTcs Apyr OT
apyra. Hamaum aTtoMy SABJIEHHIO TOJBKO OXHO
o0wpsAcHenue: pacmupeHune Bcenenuoit. Ho on-
HOro pacImupeHus Mayo. BcesleHHas Oo/KHA
HMeTb K TOMY e OIpenesieHHyI0 ¢opmy. Boce-
NoJBL3yeMCs B KaueCTBe Moziesin BecesleHHOM BO3-
OYIIHBIM MAapHKoM. Ecim Ha ero moBepXHOCTH
HapHcoBaTh (proMacTepoM TOYKH, a IIOTOM Ha-
AyTh mMAapuK eme Oosbme, TO 00HAPYKHUM Koe-
YTO HWHTEPECHOe: Bce TOUKH OyAyT yaajasaTbCA
apyr or apyral Hu oana He npubiusnrcs K
Ipyroii. BoJbMUHCTBO aCTPOHOMOB COTJIACHEI €
TeopHeH, INpeAcTaBiasiomelr BceneHHYyI0O Kak
OUYeHb TOJICTYIO 000JIOYKY HaAyToro mapa. MHo-
ro MHJIIMAPAOB BEKOB HA3aJ. IIOJIAraioT yde-
Hble, BcesleHHasa Onlyla MeHbIIe M ILJIOTHee, ra-
JAKTHKAM elne NPeACTOSJIO IOABHTHCS U3 TY-
MaHHOCTeH «q03Be3qHOro» BemecTna. Toraa B
marepusi BecesreHHOM ObLIa CBEPXILJIOTHOM M Cy-
ImMecTBOBaJIa B BHJIe TaK Ha3bIBA€MOroO IIepBHY-
HOro orsEeHHoro mapa. Ckopee Bcero, Kak yT-
BEepPXKJAIOT aCTPOHOMBI, HayaJioM BcejeHHOH
OBl TaK Ha3hlBaeMbIil «0OJbIIOH B3PHIB» YII-
JIOTHEHHO! RO HEBEePOATHHIX IIpefeIOB MaTe-
puH, IIOCJIe Yero Hayajach IKCHAHCHA (pacmu-
peHue) BcenemHOM, BO3ZHMKHOBEHHE B OrHe
AINEePHBIX DeaKIUi OTAEeJbHBIX TrajJlaKTHK, a B
HHX 3Be3J], MOSABJIEHHUE COJTHEUHBIX CHUCTEM, ILJa-
HeT, XU3HH HA ILIaHeTax. Pacmupenue Bce-
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JICHHOM TNPOAOJIIKAJOCH MHOrMEe MHJIJIHADALI
JIeT, HO, MO BCeif BEePOSITHOCTH, OHO OAHAMKABI
MIPEeKPaTHUTCH M IIOCTEIIeHHO IepeiieT B CyKaTHe.
Hawu6osee npaBaonono6HOH peacTaBaAAETCA Te-
opus IyJabcupyiomei BcesieHHOI: ciKaTHs H
paclIMpeHHs CMEHAIOT Apyr apyra. OnucanHasa
MOAeJb He HCKJIYaeT APYrux, He 3aBHCAIIHNX
APYT OT Apyra, BCEeJEeHHBIX... B0o3MoXkHO, Oy-
Aylnee IpPHHECET HOBbIE NAHHBLIE HA 3TY TEMY.
Jlo cHx IOp acTpOHOMaM He YyAaJIoch OOHApy-
KUTHL IPAHUIly Hamieil BcesenHO¥M, XOoTs € 1O-
MOIBI0O OYEHb MOIIHBIX TEJIECKOIIOB OHHM M «JO-
Opanuch» K0 HeoOO3PDUMBIX Hajei, IJIA NOCTH-
JKeHHUs KOTOpHIX cBeTy mnorpebyercs 10 mapa.
netr. Pasmepsl u Bo3pacT BceneHHOI He cpas-
HHMMBI C BeJINUYNHOM U Bo3dpacToM 3emin. OHA —
BCEro JIMINL MaJIeHbKad NBIIMHKA BO BCEJIEH-
CKMX IIPOCTOpax.

KAK JIIOAH1 HAYYHJIUCh PA3JIHYATDH
' 3BE3/1bI?

JlaBHBIM-AaBHO JIIOAX B DPAa3HBIX YTOJIKax
3eMaM najay MMeHa CAMBIM SPKHM M IIPpHUTAra-
TeJbLHBIM 3Be3xaM. HeBOOpy)XeHHBIM TIJIa3oM
BHJHO, YTO 3Be3AbI PA3JIMYHBI II0 CBOEMY BH-
auMoMy OJiecKy. ACTPOHOMEI YCJIOBHJIMCH pPas-
AeJATh 3B€3bI 110 3B€3AHBIM BeJIHUHHAM. Brep-
Bble TIOHATHE 3BEe3HOM BeJMUYUHHI OLLJIO BBe-
JAE€HO ApeBHErpeYeCKMM YydyeHHIM I'Hmmapxom.
3Be3bl, MMeEImue OAMHAKOBO SAPKHUI OiecK,
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OTHOCATCA K ONHOM M TOH Ke BeaumumHe. Ca-
MBIMH SDKHMH SBJIAIOTCS 3Be3Abl 1-ii Besmum-
Hpl. Te U3 3Be3/, KOTOphIE IO CBOeMY OJieCKy
B 2,5 pasa ciabee 3Be3x 1-# BeJIMYUHBI, IOJY-
YMJIM Ha3BaHue 3Be3n 2-U BesuuuHbl. K 3Bes-
JaM 3-#i BeJIHMUYHUHBI OTHOCATCA Te 3Be3Abl, KO-
Tophie B 2,5 pasa cyabee 3Be3q 2-i1 BeJIMYUHHI,
u Taxk gajnee. Camele cjiabbie U3 3Be3J, JOCTYII-
Hble HEBOOPYKEHHOMY IJia3y, ObLIM IIpHYHCJIe-
HHI K 3Be3gaM 6-i1 BenmmuwnHbl. HyXHO IIOMHUTD,
YTO 3Be3JHAaA BEJMYMHA YKa3bIBaeT He Ha pas-
MephI 3Be3f, & TOJLKO HA MX BHUAUMEINA OJecK.
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MoHO KJaaccu(pMIIMpoBaTh 3BE3nbI IO HX
nBeTy. ECau BHMMATEJLHO IIPUCMOTPETHCH, TO
MOYXHO 3aMETHUTb, YTO 3Be3AbI MMEIOT OTTEHKH,
OnHU M3 HUX roiayOble, APyTue YKeJIThie, OPaH-
JKeBble, OeJible, KpacHble. Y4eHbIe BBHIACHUJIH,
YyTO I[BET 3BEe3ALI CBA3AH C TeMIIepaTypou ee
IIOBEePXHOCTH, HAIIJIX 3aKOHEI, II0 KOTOPHIM yC-
TaHABJMBAaeTCA 3Ta CBA3b. Ilo BHAY u3yuae-
MOroO CBeTa, MAYINEro OT 3Be3Abl, C IIOMOIILIO
crnelnuaJbHBIX NPUGOPOB y4YeHBIE-aCTPODU3UKH
MOr'YT COCTaBHTb <«IIOPTpPeT» JII000¥ 3Be3xHl,
ONMCATh €€ XAPAKTEePHUCTHKH, BaXHeHImeH un3
KOTOPBIX ABJISAETCA TeMIlepaTypa.

3BE3IbI — 9TO TOMKE COJIHIIA

IlepBHIM 4YEeJIOBEKOM, KOTOPBLIM IIOHAJN, YTO
BCE 3BE3AbI — JTO TOXKE COJHIA, OBII HUTAJb-
siHCKH# yueHmt [skopmamo Bpymo. Eciu 6n1
MOXHO ObLJIO HOKHHYTH COJIHEUHYI0 cuCTeMy U
npuban3nThCs K 3Be3dAaM, TO MBI Owl yOenu-
JIUCh, YTO OHM INIPEACTaBJIAIOT cobOoi camocBe-
TALMECS ra3oBble mapsl. ECTh cpefu HUX CXOA-
Hble ¢ CosHLIeM 1 pa3dmMepaMu, M TeMIIepPaTypoit
IIOBEPXHOCTH, M I[BETOM, 3aBHUCAIIUM OT TEM-
neparypbl. Ho ecTh 3Be3gbl, KOTOPHIE OTJINYA-
10Tcsa oT CoJIHIA — THraHTHI ¥ CBEPXTHI'aHTHI;
UM 3Be3[AbI, KOTOPBIE II0 pasMepaM YCTyHalOT
He TOJBKO 3emJie, HO U JIlyHe — KapJIUKHU. Y
Hamero CoyiHIIa, PANOBOM 3Be3nbl, €CTh ILIa-
HeTHas cucreMma. SIBIAeTCS JM OHO MCKJIIOYH-
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TeJILHON 3Be3f0i, MIM y APYTHX 3Be3J TOXKe
ecTh CBOM cucTeMul riaHer? Takux 3Besnm, Kak
Hame CoJiHIIe, OUeHbh MHOr'0, II03TOMY, BO3MOMK-
HO, ¥ MHOTHe Jpyrue 3Be3Anl 00JI1aJal0T CBOMMHA
ceMelicrBaMu 1uiaHeT. K coxajeHmio, fake B
cambie 0GOJIbIIHE TEJIECKOILI HEBO3MOYKHO pac-
CMOTpPETH ILJIAHETHHIE CUCTEMEI Y CaMBIX OJu3-
Kux 3Be3n. OOHApPYKUTH APYyrUe ILIaHETHLIE CH-
CTEeMBI IIOKA He yHaeTci U C IOMOIbIO pajH-
0JI0KaTopoB. OTKpEITHE APYTHX IJIAHETHHIX CH-
cTeM IIOMOrJio OBl Jiydmie IIOHATHL HE TOJIBKO,
Kaxk npomsoma Hama CosHeuyHasa cucTema, HO
M KaK BO3HUKJIA M PAa3BMBAJIACh B Hel JKH3HB,
IIO9TOMY yYeHEIE HE IIPEKpalialT CBOM MCCJIe-
JOBaHUA.

KpacHbin rurany

HeHTpoHHas Benuiii S5

3se3na Kapnuk Connue
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JAJIEKO JI1 DO 3BE3]?

Ilpu HaGaoneHUH 32 KaKOU-HUOYyQb 3Be3mOit
¢ ZBYX IIPOTHBOIIOJJOXKHBIX TOYEK 3€MHOr0 Imapa
NMpPaKTUYeCKh HEBO3MOYXKHO 3aMEeTHUTh Pa3jIMuMs
B HAlIpaBJIEHUAX HA 3Be3[y. 3Be3Abl HAXOAATCH
oT 3eMJIM BO MHOro pa3 jpajbme, yeM JIyHa,
miaHeTsl, CosHne. OnpenesnnTs pacCTossHUE IO
Oymixaimedt K HaM 3Be3[bl yAAJIOCh DYCCKOMY
yuenomy B.S1.CTpyse. 9T0o OnLo OoJsiee cra jeT
Hasan. as aToro eMy mnpuIOLIOCh HaOIIOAATH
ee He C KOHI[OB 3eMHOI'0 AMaMeTpa, a ¢ KOHIIOB
npsaMoi JuHuU, Kotopas B 23600 pa3 aiuHHee.
Tze »xe OH MOr B3fATh TAKYI0 IPAMYIO JIMHUIO,
KOTOpasA Ha 3eMHOM IIape He MOXET YMeCTHUTh-
ca? OkxaapiBaeTcs, 3Ta JHHUA CYIIECTBYeT B
npupoze. ITO fUAMETP 3eMHOM opOUTHI. 3a MOJI-
rojla 3eMHOM map IepeHeceT HAC Ha APYTYIO
cropory ot CosHna. 3Hasg quamMeTp 3eMHOM Op-
6uTeI (2 OH BZBOE OOoJbIIe CpefHEero pacCTOAHUA
no CousiHiia), “3MepHUB YIJIbI, IIOX KOTOPHIMU
HabJofaeTcA 3Be3Aa, MOYKHO BBIYMCJINATH pac-
CTOsIHUE IO Hee. ,

Cambie Osm3kme K HaM 3Be3nsl — IIpoxcu-
ma IleHTaBpa u Asbpa IlenTaBpa — HaXOAATCA
B 270 000 pas panbpme ot 3emun, yuem CoiHIle.
JIyuy cBeTa OT 9THX 3Be3]] IPHUXOAUTCH JIETETH
no 3emuu 4,5 ropa.

PaccTosEuA X0 3Be3] OrPOMHBI M U3MEDSATH
uX KujoMeTpamMu HeynobHo. ITonyuaercsa caum-
KoM 0OJIbIIOe YHMCJIO0 KHJIOMETpOB. W yueHble
BBeJiu Oojiee KPYIIHYIO E€AWHHLY H3MEPeHU:
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CBETOBOH rojx. ITO TaKOe pPacCTOSAHUE, KOTOpOe
CBEeT NMPOXOAUT B TeUEHHWE OAHOrO roja.

Bo ckogbKO pa3 3Ta eIWHHIIA U3MEpPEeHUd
O6oanme, uem kuygomerp? 300000 xkm/c Hazmo
YMHOXXHUTDH HA YUCJIO CeKYHA B roay. Ilomyuum
npubauduresbHo 10 TPHUIANMOHOB KHUJIOMET-
poB. 3HAaUUT, OAUH CBETOBOM rox Goibme of-
Horo Kwujgomerpa B 10 TpHIANHMOHOB pas
(10 000 000 000 000).

3Be3asl MOryT HaXOAWTHLCA OT HAC Ha pac-
CTOAHMUSAX, PAaBHHIX NECATKAM, COTHSM, ThHICH-
YyaM CBETOBBIX JieT U OoJiee.
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MOJKHO JIX MOJIETETHh 10 3BE3]1?

Ho Ilnyroma — camoifi jgajbHell IIJIaHETH
CosHeUHO# CHCTeMbl KOCMHUYECKHUI anmapar Je-
TUT HEMHOrMM OoJIbIe JeCATH JieT. A MOXKHO
Ju poyereTh A0 Boabpmoit MeaBenuns! uau Kac-
cuonren? JloneTeTh 0 CO3Be3nUNl HEBO3MOMKHO.
Kaxnoe cossesgue — 3TO TOT y4aCTOK HebDa,
KOTOpHI# BuaeH ¢ 3emuau. H3-3a oueHb 00JIb-
MOro PACCTOSTHUSA HAM KaXeTCsd, UTO 3Be3Jbl
pacroJiokeHsl psgoM. Ha camoMm nese 3Be3fbl,
BXOASANIYE B OXHO CO3Be3[ue, HAXOAATCA Ha
Pa3HBIX PACCTOAHUAX OT 3eMJIA. DTH PACCTOA-
HHAS OrpOMHBI, M II03TOMY 3BE€3JABLI IIPH IIPHU-
OmmKeHMHM K HUM OyAyT pacCTymnaThCs, Kak
JepeBbA B JieCy. A eCJIH BhI 3aXOTUTE AOJIETETH
o 3Be3nbi? Teopermuecku aTO BO3MOXKHO. Ho
C KaKOH e CKOPOCTHI0 HAaJO MABHUraThCA H
CKOJIBKO JieT mobupathcsA, Hampumep, no Cu-
puyca? Ecau co ckopocteio cBera (300 000
KM/C, caMoii GOJIBIIOM CKOPOCTHIO B IIPUPOZE),
TO morpebyercsa Imo4TH AeBATL JieT. A mo Be-
ru — 27. A po IlonsapHoii 3Be3abl PacCTOAHUE
ATHBCOT CBETOBLIX JIE€T, T.e. Jy4 cBera or Ilo-
asapHo# 3Be3Abl K 3emie JjetuT 500 jer. ITO
3HAYMT, YTO €CJM 9Ta 3Be3na IOTYXHeT, TO Ha
3emue y3HaioT 06 aTom uepes 500 e, a ceifyac
MBI BUJIMM ee TaKO#, Kakoil oHa O6vLia 500 et
Hasaz.

B nacrosamee BpeMs He NpUAYMAJIH eIe Ta-
KHUX JIeTaTeJbHBIX anlapaToB, KOTOPbIe CMOTJIH
6Bl MUaTBCS CO CBETOBOM CKOPOCTBIO MJM OJIH3-
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KOi K Heil. Eciu nmpuaymaTts criocod gBuratbcs
CO CKOPOCTBIO CBETa, TO IIOJIET K 3Be3zaM Oyzer
BO3MOXKEH.

IIOYEMY 3BE3bl CBETAT
IIO-PASHOMY?

Honroe Bpemsi JymMaJid, YTO 3Be3Abl CBETAT
I10-PAa3HOMY IIOTOMY, UTO PACIIOJIOXKEHBI OT HAaC
Ha pa3HBIX PaCCTOAHUAX M 4YeM OoJbIIe pac-
CTOSTHHE OO0 3Be3Jbl, TeM MEHbIIe ee JAPKOCTb.
OnHaKO BBIACHHUJIOCH, UTO Aa)ke ecu OBl 3Be3bl
HaXOQWJIHCh HA PABHBIX PACCTOAHHAX OT 3eM-
JIM, TO UMeJId OBl Pas3sIMUHBLIN BUAUMBINA OJIeCK.
Buaumelit 6J1eck 3Be3Xbl 3aBUCHUT HEe TOJILKO OT
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pacCTOAHMSA, HO M OT TEeMIepaTypsl 3Be3Jbl,
pa3MepoOB €e IIOBEPXHOCTU. ACTPOHOMEI CpaB-
HUBAIOT 3Be3Ibl, UCIOJIbL3YA CHEIMHATIBLHYIO €IH-
HUIlYy H3MepeHus — aObCOodIOTHYIO 3Be3XHYIO
peanuynay. OHA NO3BOJIAET BHIUYMCJIUTHL HCTHH-
HOe u3ny4yeHMe 3Be3xnl. Hampumep, uUTOOGHI
CPaBHUTb CBETHMOCTh ABYX Pa3HBIX MCTOYHH-
KOB CBeTa, UX HAAO0 IIOMECTUTh HA OQUHAKOBOM
PaACCTOAHUM OT TOYKHU HabJIOAeHns, ¢ IIOMOIbIO
npubopa (oromeTrpa) M3MEPUTH BEJIHMUUHY HMX
U3JIy4eHUA U 3aTeM cpaBHUThb. Hame ConHne —
camasd spKas 3Be3fa Ha He0e, TaK KaK 93To
Onmkaimas K HaMm 3Be3na. Bumumeblit OGieck
Conuna npeBocxonuTt Gyeck 060t 3Be3ansi. Ho
ecau O6bl CoyiHIE M apyrue 3Be3Abl IIOMECTHUTH
HaA CTAaHJApPTHOE PAcCTOSHUE, TO OKa3aJoCh ORI,
uyro CojHIlEe JaJIeKO He caMafd fpKas 3Be3da.
B acTponmomum Bcerga HeOOXOAUMO OTJIHYATH
BUAUMOE, Ka)KyIieecs OT AeHCTBUTEJIBHOIO, UC-
TUHHOrO. PacueThl IOKa3BIBAIOT, YTO, HANPH-
mep, Connue 1o BUAMMOMY OJIECKY IIDPEBOCXO-
put Ilonspryio 3Be3gy B 370 000 000 000
pa3, HO JHAeMCTBHUTEJbHAsA CBETUMOCTbL 3Be3[bI
Oosbine coaHeuyHOH B 4570 pas, T.e. ecau OBl
Ilonsipaasa u CoJsHIIE HAXOAUJIKUCHL OT 3eMJH Ha
OZMHAKOBOM paccTosHuM, TO IlonspHas cBeTH-
aa 6u1 apue Connua B 4570 pa3. CBeTMMOCTH
3Be3J 3aBUCHT OT UX Pa3MepOB U TeMIIepATYPHI.
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KAKAS 3BE3JA CAMAA APKAA?

Bceero na HeGe Haxomurca 20 nHambosee Ap-
Kux 3Be3s. HecKOJIBKO O0COOEHHO SPKUX 3Be3[
110 ¢cBOoeMy OJIeCKy IpeBHIIDAIOT OJieck 3Be3x 1-it
3Be3qHOM BeJMYUHB. [JIT 3THX 3Be3s] IpHU-
IIJIOCh BBECTH OTPUIIATEJILHLIE 3BE3HBIE BeJIM-
uyuHbl. Ina TOYHOro 0003HAYEeHUA APKOCTH
3Be3J NPUXOAHUTCA IpuberaTs K Apobam. Camas
SIDKas 3Be3la CEeBepHOro mosymapus Heba —
Bera — umeer 6seck 0,1 3Be3qHO BEJIMYMHEI,
a camas sApKas 3Be3na Bcero Heba — Cupmyc —
umeetr Oimeck muHyc 1,3 3Be3gHOI BeJIMUMHEI.

JIns BCcex 3Be3M, BUAUMBIX HEBOODYIKEHHBIM
rjia3oM, 4 s MHOrux Oosiee cjabbIx TOYHO
“3MepeHa UX 3Be3qHAs BEJHYUHA.

Cupnyc 6osee uem B 1000 pas sipue Jroboit
camoii cyiaboi 3Be3sbl, KOTOPYIO MOMKHO HabJIIo-
JaTh Ha HeOe.

B 00brunbIif TEaTpasbHBEIN OMHOKJBL XOpPOMIO
BUAHBI 3Be3JBI N0 7-# 3Be3MHON BEeJIUUYUHBI, B
IIPU3MEHHBIN I10JIeBOM OMHOKJIbL — 10 9-i1 3Beas-
IHOI BEJIMUMHBI, B TEJIECKOI K€ BUAHBI U 6oJiee
caabple 3Be3nbl. B COBpeMEHHBIE TEJIECKOIThI
MOXHO HabuaonaTe 3Be3xbl o 18-if 3Be3gHOM
BesnunHbl. Ha doTorpadpusx, CHATHIX € IIO-
MOIIBI0 KPYNMHENIIUX TEJEeCKOIIOB, MOXKHO YBH-
JIeTh 3Be3nbl 70 23-i1 3Be3AHOM BeauuuHbl. OHM
B 6 000 000 pas cimabee mo OJeCKY cCaMbBIX
caabocBeTAmMUXCA 3Be3, KOTOpble MBI BUAUM
HEBOOPYKEHHBIM TIJIa30M.
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W ecsim HeBOODPYKE€HHOMY rJa3dy AOCTYIIHO
Bcero jumb 3000 BHAMMEBEIX HaZ TOPHU3OHTOM
3Be3l, TO B CaMble MOIIHbIE COBPEMEHHLIE Te-
JIECKOITBI MOKHO Ha0JIi01aTh MUJLJIMADALL 3BE3].

ODUHAKOBBIE JIK IIYTH COBEPIIAIOT
3BE3]1bI 110 HEBY?

HabOaronasa 3a ABMMKeHNEM 3Be3l, MBI 3aMe-
THM, 4TO 3Be3[bl B BOCTOYHOM uacTu Heba, T.e.
cJeBa OT HeOeCHOro MepuaAMaHa, IMOAHUMAIOTCA
Haj ropusdoHToM. Ilpoiias uepe3 HeGecHBIN Me-
pUAMAaH ¥ TIOIIaB B 3alafHYyI0 4acTh Heba, OHH
HAUYMHAIOT OIIYCKAThCA K rOPU30HTY. 3HAYMUT,
KOrZla OHM NPOXOAUJU 4Yepe3 HeOECHBI MepH-
IWaH, TO B TOT MOMEHT JOCTHIJH CBOEH# Ha-
u0OoJIbIIed BBICOTHI HAJ{ 'OPU3OHTOM. ACTPOHO-
MbI Ha3bIBAIOT HAWBBLICIIEE IIOJIOXKEHHE HAaJ Io-
PHM30HTOM BepXHeH KyJbMHHaUMeH IaHHOM
3Be3anl. CaMoe HHM3KOe IIOJIOXKEHUE HAaJ ropu-
30HTOM HA3bIBAETCA HHKHEH KyJbMHHALHEH.
ACTpPOHOMSBI ITOAENIVJIN BCE 3Be3Ibl II0 BHUAY MX
HeOeCHBIX ABMMKEHHM HA TPU TI'DYIIIIHL.

1. 3Beangsl Hedaxomsamue. OHM, ABUradcCh
BOKDYT IIOJIOCA, HUKOrJa He 3aXONAT 3a ropu-
30HT, T.e.BUAHbI BCIO HOYb, M B TEUEHUE BCErO
roga y HHX MOYXHO HaOJI0ZaTh BEPXHIOIO H
HMXKHIOIO KYJIbMHHAIIUH,

2. 3Be3BI BOCXOAAIIME U 3aXOAAMMUE, Y HUX
BUAHA TOJIBKO BEPXHAS KYJbMHHAIUA.
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3. 3Be3nnl He-
BOCXOASAMMUE, HEe-
BUAHMBIE, BCE
BpeMA Haxoxd-

muecs 3a ropH-

30HTOM.

Ecau nmyremre-
CTBOBAThb IO 3eM-
HOMY mapy
BAOJIb MepHAHua-
Ha, TO MOYHO 3a-
METHUTh, KaK Me-
HAKTCA  CyTOY-
HbIe IIYTH 3Be3J
Ha HebecHOH coe-
pe. Homyctum,
MBI HaAXOAUMCH
Ha CeBepHOM IIO-
Jaioce. Bece 3Be3ant
CeBEepHOro moJy-
mapus 6ynyT
OITMCHIBATH KPYTH
no Heby BOKpyT
MoJIIoCa MHUpa H
OyayT He3zaxons-
IMAMH B TEeYeHHe
Bceit gpouroi (B
MOJIrOZia) TIOJSAD-
HO# HouH. A Te-
neps Oymem nBH-
raTbcsl Ha or. B
YMEDPEHHBIX DIH-



poTax 4acThb 3Be3[ He 3aXOAWT 3a FOPH3OHT -—
3TO 3Be3[Bl, INPHHAJJIEIKANNE IPYIIEe OKOJIO-
MOJNSAPHBIX CO3BE3AUI, ADyras 4acTh 3Be3J]] BOC-
XOOUT M 3aXOAUT. A ecJIM MBI IIONAJIEM Ha IK-
BaTOpP, TO TaM BCe 3Be3[bl BOCXOAAT U 3aXONAT
MepNeHAUKYJIAPHO IIJIOCKOCTH ropudoHTa. Kax-
Jas 3Be3fia NPOXOAUT HAJ TI'OPHM30HTOM POBHO
NMoJIOBUHY c¢Boero nyTu. Ock MuUpa pacnonoxeHa
B ILJIOCKOCTH ropusoHTta. HaGuromaTenu Ha 9K-
BaTOpe INpHM YCJOBHM XOpOme# BUAMMOCTH B
MIPUHIMIE MOrJH Obl BUAETH BCe 3BE3XbI, €CJIN
OBl HOYB AJHJACh Bce 24 yaca ¥ He BOCXOAHUJIO
61 Comune.

INNOYEMY MEHAETCA BHJ 3BE3JHOI'O
HEBA B TEYEHHE T'OJA?

B pasHble BpeMeHa rofia II0 Be4epaM MOXKHO
HabaonaTh pasdHble co3Be3gusa. OTyero aTo npo-
UCXOAUT?

ConHLe, KaK MMOKa3bLIBAIOT HAOJIONEHUA, He
TOJBKO IBHXKETCS BMeECTe CO BCeMH 3Be3JaMu
B TeUeHHEe CYTOK, BOCXOASA Ha BOCTOKE M 3aXO4A
Ha 3amnaze, HO elle M MeAJIeHHO IepeMemaeTcs
cpenn 3Be3n B 00paTHOM HamnpaBJIeHHH, T.e. C
3amajia Ha BOCTOK, IIepPexoAs U3 CO3Be3qHs B
co3Beanue. To co3Beaaue, B KOTOPOM B JaHHBIN
MoMeHT HaxomuTesa CosHue, Mbl HaOJIIOZATHL He
MOXKEM, TaK KaK OHO BocxoauT BmecTe ¢ CoJurH-
leM u [BHXKeTcA o He0y naHeM, T.e. TOrAa,
Korza 3Be3abl He BUAHBI. COJHIIE CBOMMH JIy-
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YaMH «TacUT» 3Be3Abl HE TOJBKO TOr0 CO3BE3-
ousi, rae OHO HaAxXOoAUTCA, HO U BCe Apyrue.
IToaTomy HabOumomaTs ux Heabasa. IlyTs, MO Ko-
Topomy CoisHule mepemeniaeTcs Cpefu 3Be3l B
TeueHUe TIola, HAa3bIBAeTCA OKJAMNTHKOK. OH
TIPOXOAHUT IIO ABEHAJAIATH TAaK HA3bIBAEMBIM 30-
IVaKaJbHBIM CO3Be3AUAM, B KaXKJOM M3 KOTO-
peix CosHne exxerofHo ObIBaeT IIpUOIM3UTENb-
HO II0 OOHOMY MeCHIY.

Toguunoe  gBukenume CosHIla cpexu
3Be3n — Kaxkymieecsi. Ha camom nejie nBHIKeT-
cA caMm HaOuoonarenb BmecTe ¢ 3eMJieil BOKPYT
CosHua, moatomy u# Kaxetcs, 4yTo CosHne Ie-
PEXOOUT M3 OAHOI'0 CO3Be3nuA B npyroe. U ecau
MBI OyZieM B TeueHHe roja Ino Beuepam Habiio-
IaTh 3Be3nbl, TO OOHApPYXKHM, YTO BHUJ 3Be3[-
HOro Heba moOCTEerIeHHO M3MeHseTcA. MbI CcMO-

JKeM IO3HAKOMHTLCS C CO3BEe3OUAMU, BUAUMBI-
MM B pas3JIM4HOEe BpeMsA Troja.
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3AYEM ®OTOTrPAPHUPYIOT
3BE3bl N IIJIAHETBI?

dororpadusa Onia nsobpereHa ppaHiy3aMu
Kozebom Huencom u Jlym [larepom B copo-
KoBeIXx rogax XIX Bexa. B 1841 roay O6bLx
cleJIaH IIePBBIM CHUMOK, MJIM KaK ero Torja
HasweIBasy, parepporun JIyHel. 3aTeM cTajiu cH-
creMaTHuecku (ororpaduposats CosHme, mnia-
HeTbl, 3Be37bl. B 1874 roagy 6wl OnmyGJIMKOBaH
nepBbId MOApPoOHBIN (hoTroaTaac JIyHEI.

B KOHIle IIPOIIJIOr0 BeKa B NPAKTHKY AacCT-
podororpadpuu BoOULIH (POTOILIIACTHHKUA O0O0JIBL-
moif YyBCTBUTEJBHOCTH, a B 1891 rogy ¢pan-
ny3ckuii ¢usux IaOpmensr JIiunmam uzobpen
OBEeTHYIO ¢oTorpaduro.

CnenuanbHble poTOKamMepsl, ¢ ITOMOMIIBIO KO-
TOPBIX MAEeJaJN CHHMKH HeOeCHBIX TeJ, Ha3bl-
BaioT acrporpadamu.

doTorpaus HpuBJIeKaeT ACTPOHOMOB TEM,
YTO IIO3BOJISIET HAKAIJIMBATh CBETOBYIO JHEp-
rHI0, MAYIIYI0O OT HeGecHBIX Tes. I'1a3 Takoi
crmocobHOCTREIO He obsazaeT. CKOJIBKO HU CMOT-
pu Ha He0O, B KOHIE HaOJIONEHHA YBHAUIID
CTOJIBKO K€ 3Be3Jl, CKOJIbKO M B Hauajye. Ckopee
Jla)ke MeHbIle, TAK KaK, U3-3a YTOMJIEHHA IJa3
MOCTENNEHHO 30PKOCTh MX IPUTyIIAeTca. A ¢o-
TOILJIACTHHKA — Haobopor, ueM OoJibme 39KcC-
no3unud, Tem Oosee ciabnie 3Be3ABI IOJIydYa-
IOTCA Ha CHUMKe.

Hpyroe cBoiicTBO (ororpadpum — MOMeH-
TAJIbHOCTh. Ha CHUMKe MOXXHO 3aHMKCHpPOBATH
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fAABJICHHA, KOTOPHIE COBEPIIAIOTCA TaK OBICTPO,
YTO IJIa3 He YCIeBaeT HUX KaK CJeAayeT pac-
cMoTperh. Hampumep, MeTeopbl, MX JAeTad
BUIHLI TOJBKO Ha ¢Qororpadpusax.

C nomonibio GOTOCHUMKA OTKPHIBAIOT HE3HA-
KOMBI€ KOMEeTbI, CIIYyTHUKH, aCTePOUALI MJIH HO-
Bble 3Be3xnl. I1Io ¢pororpapmamM m3ywaioT KoJe-
6aHusa Osecka 3Be3l, UX CMemeHMss Ha HebOo-
cBOZie u3-3a COOCTBEHHOrO MABHIKEHHS B IIPO-
crpaHcTBe. PorocHuMKU CoyiHIIA BO BpeMs 3a-
TMEHUS NaI0OT BOSMOXKHOCTh U3y4YaTh aTMochepy
HaIero CBeTHJIA.

I'ma3 He MOMXeT COCPEeNOTOYHTHLCA Cpal3y Ha
BCeX Jeransx, a (orommacTuHKA GQUKCUDPYyeT
BCIO IIAHOPAMy HBJIEHUA.
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JBOUHBIE U KPATHBIE 3BE3]IbI

T'oBopsAT, uTO B JaBHUE BpEMeHa OCTPOTY
3peHUA OXOTHMKOB NPOBEPAJM II0 3Be3AaM
Boavmoit Measenuunl. Eciiu cpenHiolo 3Be3ny
«PYYKH KOBLIa» YEJIOBEK BHAEJ KaK ABOIHYIO,
TO 3TO O3HAYAJIO, YTO y Hero OoJibIIas OCTPOTA
3peHUs, BHIPAXKAACHh COBPEMEHHBIM A3BIKOM —
CTONpPOLIEHTHAA. OTHM ABYM 3Be3ZaM, KOTOpbIe
MHOT'ME U3 HaC BUJAT KaK OJHY, CDelHEeBEeKOBhIE
apabCcKkue aCTPOHOMBI AajyX COOCTBEHHEBIE HMe-
Ha, COXPaHMBIIKECH JO CHX IIOD: ApKOi — Mn-
uap (uro 3HayuT «KoHB») M cinaboit — Aabkop
(uro 3HauuT «Bcaguuk»). 3Besma Munap npu
HaOJIOeHNM B TeJIeCKON CaMa OKa3hIBAeTCA

)

). @74
X _KIN X
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JABOWHOM — COCTOHMT M3 JABYX O4YE€Hb OJIM3KHX
3Be3] (0JIM3KMX II0 YIJIOBOMY paccTosHUIO). ITo-
MHMO 3Be3JHBIX Iap B IIPUPOAE CYIMIECTBYIOT
TpOiHEIe ¥ KpaTHbIe 3Be3abl, T.e. M3 4,50 u
6oJsiee KOMIIOHEHTOB. EC/IM YMCII0 KOMIIOHEHTOB
npeseimaer 10, TO Takue 3Be3JHBIE CHUCTEMBI
HA3bIBAIOT 3BE€3XHBIMHM CKOILUIEHHUSAMMH. YUEHBIE
B Hacrosamee BpeMsa wuayuwam Oosiee 70 000
JOBOMHBIX M KDATHBIX 3Be3M, U IIPHUINJIN K BBI-
BOAY, UYTO MX 3HAUUTEJNHHO OOJibIIe, YTO B IPU-
poe ABOMHBEIE M KPATHBIE 3BE3JbI BCTPEYAIOTCA
yame, 4eM OfuWHOUHBIe. EcTh GakTe, NO3BOJISA-
JIOIMe TpexjrnoJarath, 4uro y Hamero CosHia
€CTh 3Be3gHAs Iapa — KOMIIOHEHT ¢ IIPeAIo-
JOXKHATEILHEIM UMeHeM Hemesupa. Mayuenuem
JBOMHBIX 3Be3J BIepBble 3aHANUCH emie B XVII
BeKe, KOrja IIOABHUJIHNCH IIePBble TEJIECKOMLI.
B. T'epmmesb mepBbHIM CTajJl BECTH lieJIeHAIIPaB-
JIeHHBIE M CHCTeMaTU4YecKue HabIIofeHusa ABO-
HBIX 3Be3Jl, U3MepAA YIJOBBIE PACCTOAHUA
MEXJAy MX KOMIIOHEHTaMu. VIM OBIJIO OTKPBITO
u uccaexosano 6osmee 800 3Be3gubIx map. Ero
cer" k. I'epmens, mpopodkas Ha4aTyIO OTIIOM
paboty, orkpein 3347 nsoiiHpix 3Be3n. B. .
Crpyse B IlyiKoBCKO# o6cepBaTOpUM M3MEPHJI
nosiokeHua 8700 3Be3gHBIX HAp M TaK TOYHO,
YTO €ro N3MEPEeHNsIMH, CIeJIAaHHLIMHU B cepeiuHe
XIX Bexa, aCTPOHOMBI MOJBL3YIOTCA M IIO Ceil
Jeub. CTpyBe NIpPHMHALJIEKHUT JOrajKa O TOM,
YTO CpeA¥ ABOMHBIX 3Be3J MHOI'O TaKHX, KOM-
MOHEHTHl KOTOPHIX ABMIKYTCA B IIPOCTPAHCTBE
JaJIeKo Apyr OT Apyra ¥ BHAHBI JHOb B OZHOM
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HanpasyieHuH. CnieKTpajdbHBIA aHaNU3 OMOra-
eT YYEeHLIM MCCJEA0BATh 3TH HMHTEPEeCHHIe 00%b-
€KThl, U3MEPATh CKOPOCTb MX ABHIKEHUS.

IIEPEMEHHBIE 3BE3/1bl

Bce 3Be3sbl MepIAOT, H3MEHAIOT CBOH
6ieck. OTO CBA3AHO C INpEJOMJIEHUEM JiyueH
MX CBeTa IIpM IPOXOXKAEHUM CKBO3b DPa3HEIE
cjou 3eMHOM armocdepni. Ho, ecom, Hanpu-
Mep, paccMaTpuBaTh 3Be3ny Bera B co3Be3auu
Ilepcesi, OKa)eTcs, YTO OHA CBETHUT TO TaK
JKe SIPKO, KaK coceqHHWe 3Be3Jbl, TO HEMHOTrO

-2
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cnabee. amenenne Giecka aToi 3Be3nl GBLIO
M3BEeCTHO ele CpeAHeBeKOBBHIM apaGCcKuM ac-
TPOHOMAaM, KOTOphIe Ha3Baau ee Aaroasn (4TO
o3Hauaer «J[pABOJI»), 3a TO, YTO OHA KaK OBl
«IIOAMUTIMBAET» II0 CPaBHEHHUIO C JAPYTUMH
3Be3aMy, rOpAIIMMYU POBHBLIM cBeToM. Ilepe-
MeHHBIX 3Be3X MHOro. YuYeHbIe, HAQuUHAA C
90-x romoB mpomJoro crojerus, OJsaromaps
CIeUAJIBHLIM IIOMCKaM, OOHADYXUJIH YiKe
moutu 30 000 3Be3xn. MIx o6o3naumym, cocra-
BMJIM IIOJIHBIE KaTajoru (T.e. CIUCKH). 3Be3aa
Anronp MeHsieT cBoi Oseck ¢ mepuoaoM 9 ¢
MOJIOBMHOM 4YacoB. JTO 3Be3gHas Iapa, rjas-
Hasl 3Be3/ia 3aTMEBAaeTCsl 3Be3L0M-CIIyTHUKOM,
OT 3TOro 6JeCK 3Be3AbI NEPUOAUYECKH YMEHb-
maeTrcs, MOTOM yBeJuuuBaercs. 3Be3za Ile-
des ([enbra B cosse3aum Iledeit) Takxe me-
pPUOAUUECKH MEHSeT CBOI 0JieCK, HO MPHYHNHBI
aToifi mepemeHHOCcTH apyrue. IlomoOHbIe et
3Be3qnl, Ha3bIiBaeMble HedeHgaMH, HepHOAU-
YeCKM TO KakKk Obl pasayBalOTCsd, TO CXKHMMa-
oTcsa. 3MeHAIOTCS NepHOAUYEeCKH pa3Mephl
3Be3]] U HUX TEeMIepaTypa, a CJeZOBaTeJbHO,
ceeTuMoCcTh. IIpm cKaTuM pa3Mepsl 3Be3f
YMEHBIAIOTCA, 3aTO TEMIIEpaTypa BO3pacTaerT,
a 3mauuT, u Oseck. Ilpm pacmupeHuu Tem-
mepatypa M CBETHMOCTh YMEHLIIAKOTCA.

Y uebdeun obHapy»Kujach MHTEpecHad OCO-
OeHHOCTB: GOJiee MAaCCUBHEIE 3Be3[bl ITYJbCHUPY-
10T MexJyieHHee. Ilepuombl myabcauuit OBIBAIOT
Pa3HBLIMH: OT HECKOJbKHX AECATKOB MHHYT, IO
IecATKOB cyToK. Iloutm Bce mnedenas! pacmo-
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JoxeHbl B Myieunom Ilytu u BOGsu3u Hero. Ac-
TPOHOMBI, YCTAaHOBUB HaliiofieHuUs 3a 1eden
JOM, M3MEPUB NEpHOJ €e HU3MEHEHUs, BBLIYHC-
JIMJIA CBETHMOCTBH, & 9TO O3HAYAET, YTO MOXKHO
OIIpEIeJINTh PACCTOAHME N0 Hee.

IIEPEMEHHBIE B3PBLIBAIOIHECH
3BE3/IbI

CymecTByIOT 3Be3Abl, OJIECK KOTODBLIX yBe-
JMYNBAETCA OYeHb OBICTPO, 3Be3za, pas3ropasick
B TE€UEHUe HECKOJIbKHX AHEeH MJIM Ja)Ke 4acos,
BHe3anHO BcnbixuBaer. CBeTHMOCTH HpH
BCIILIIIKE MOXET YBEeJIHNUUBATHLCSA B MACCATKH
MIJLINOHOB pa3! 3aTeM GJjieck 3Be3abl HAUMHAET
ocyabeBaTh CHauajsa OBLICTPO, 4 IMOTOM MeEAJIEH-
HO, ¥ 3Be3/Ia B KOHIe KOHIIOB CTAHOBHUTCS TAKOM
JKe, Kakoi Oblia A0 BCOMBIIMKM. Takume 3Be3nbl
Ha3BaJl1 HOBBIMH. JIIOOHTEIM-aCTPOHOMEI He-
PeaKO OTKPHIBAIOT Taxkue 3Be3Abl. Panbme ny-
MaJI¥, 4YTO 3TO AEHCTBUTEJHHO BHOBbL IIOSIBHB-
mascsa 3se3za. Ho Bce aTH 3Be3ALI CYIIECTBO-
BaJli ¥ paHbIIe, TOJBKO OOHADYXMBAJIHWCH C
TpYAOM u3-3a X cyiaboit cseTmmocTu. MHOrue
M3 HOBBIX 3Be3J BCIBIXHBAIOT HEOAHOKPATHO.
Yro ke 3acTaBifAET 3Be3/bl B3PHIBaThCA? OUueHb
ropauyue 3Be3Abl YaCTO UMEIOT HeYyCTONYHUBOE CO-
croguue. VI3 uX HeAp BHIPHIBAETCS JSHEPrusd,
Hapy’XHBbIE Ta30oBbleé CJIOM CPBLIBAIOTCA U C Or-
POMHOM CKOPOCTBIO HECYyTCS B IIPOCTPAHCTBO,
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yTo0BI IIOTOM pacceAThcsi. IIpumensasa ¢ororpa-
¢upoBaHue, acTpo®@U3UKKU BBIACHUIU, UYTO B
CIEeKTPax BCHBIXHYBIINX 3Be3[ JUHHUU CMeIle-
HbI K (MO0JIETOBOMY KOHIYy CIIEKTpa. OTO O3HA-
YyaeT, 4YTO pacliMpeHHe BHeImIHEeH 000JIOUKHU
3Be3ALl IIPOMCXOAHUT CO CKopocThi0o Ao 2500
KM/c. ITocsie B3psIBa uepe3 I'oA-ABa BOKPYT OC-
JabeBmieif 3Be3Abl CTAHOBUTCS BUAUMONA B Te-
JIeCKONbI ra3oBas TYyMaHHOCTb, CBeTJIasd, pac-
mupsiomasaca. COpomennasa o6osouKka, OcBe-
maemasi 3Be3/ioi, yhajiseTcA OT Hee, pacceu-
BaeTcd B ImpocTpaHcTBe. HoBasi 3Be3xa IIpH
BCIILIIIKe He paspylnaeTcs, a JAMb cOpachkiBaeT
YyacTh CBOero 3mse3gHoro BemecTBa. HoOBBIX
3Be3s; HacuuThiBaeTca Gosee 200 m GoabIIMH-
cTBO M3 HUX B Mieunom Ilytu.
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HWHuoraa B3peIBBI 3Be3d OBIBAIOT TAKOH Or-
POMHO MOIIHOCTH, CBETUMOCTDb YBEJIUUHNBAETCH
KOJIOCCAJIbHO — B COTHH MMIJIINMOHOB pa3! U
3Be3na paspymaercsa. Takyio 3Be3Zy HaA3LIBAIOT
CBepPXHOBO#M. BCIBIMKKM CBEepXHOBBLIX 3Be3] —
Ype3BLIYANHO PeAKOoe, HO 3aMedaTeJbHO SPKOe
aBaenue. Takue 3Be3fbl CTAHOBATCA IIPH
BCIIBIIIKE HACTOJBKO APDKMMH, YTO MOT'YT OBITH
BHIHEI HEBOOPYKEHHBIM TIJIa30M JaKe JHEeM.
3a 1mocJsiefHee THICAYEJETHE BCILIXHYJIO NATh
CBEPXHOBBIX 3Be3J]l, 0 Y4eM CBHUJETEJbCTBYIOT Ha-
omonenusi. Tuxo Bpare, Hanpumep, Habaozan
B TeueHHe 16 MecsiieB cBepxHOBYIO B 1512 rony
B cosBe3guu Kaccuomem, OTMETHJI, YTO e€e fAp-
KOCTh IIPEBOCXOAUT SAPKOCTL Benepwi. Kpabo-
BHAHAS TYMAaHHOCTH B co3Be3auu Tesbna paHb-
me Onlna 3Beszmoii. B 1054 roay mpousomen ee
B3pbIB. KuTalickue aCTPOHOMBI pacCKa3ajH IIo-
TOMKaM O NOABJIEHHUM 3Be3ALI-TOCTbH, KOTOpad
Obl1a BUAHA JOa)Ke AHeM Ha NpoTaxeHun 23
CYTOK, O UYeM CBHAETEJILCTBYET JIeTONUCH. Be-
IEeCTBO CBEPXHOBOM 3Be3Abl BHIOpACHIBAETCH B
mpocTpaHcTBo co ckopocteio A0 20 000 xm/c.
IIpennonaraercsi, 4To OOHapy)KeHHBIE B He-
cKoabKuX MecTtax Mieunoro IlyTu rasoswie Ty-
MAHHOCTH, POKJAIOIIKMe MOIIHOE pafguou3JIyde-
HUe, BO3HUKJHU INIPU Pa3pyImeHUH CBEPXHOBHIX
3Be3A.
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IIYJIbCAPbl — HEWUTPOHHBIE 3BE3]/IbI

AcTpoHOMEI OOHapykuJH B rayouHax Bce-
JIEHHOM! KOCMHYeCKHe O0'beKTHI, KOTOPhIE U3JY-
YyaloT ‘PafMOBOJIHEl B BUJIE OTAENLHBIX HMITYJb-
COB, CJIEAYIOIIUX APYT 3a APYroM C HeOOBIKHO-
BEHHOH TOYHOCTBHIO, Kak Oyaro paboraer Oec-
KOHEUYHO JajieKasa PaiuOCTAHIUA HEOOBIKHOBEH-
HO 60JbIION MOIMHOCTH. BOJBIIMHCTBO YY€HBIX
¢n3uKOB M acTpO(pM3UKOB NPHUIOIJIO K BBIBOAY,
YTO 9TH YAUBUTEJbHbIE KOCMUYECKUE O0BEKTHI,
KOTODPBLIM Jaj¥ Ha3BaHHWE «NYyJbCAPEHI», SABJA-
I0TCsT OBICTPO BpAIAIOIMMMHUCA HENTPOHHLIMH
3Be3flaMi. BemecTBO HEMTPOHHOM 3Be3Abl —
9TO Kak OBl OZHO TMTaHTCKOEe aTOMHOE #AJIPO.
Macca Takoi#f 3Be3fbl ITpUOJIM3UTETHLHO paBHA
noynoBuHe Maccel CoJsiHIIAa, a pajguyc ee BCero
auis okoso 10 xm.

:

Le gt

X

]

X,

346



BemecTBO HeHTpOHHON 3Be3nnl o0O6JamaeT
KOJIOCCAJIbHOM IIJIOTHOCTBIO: OAMH KyOuue-
CKHiIl caHTUMeTp (nNpuMepHO, 06bEM HamepeT-
Ka) mmeer Mmaccy Muiauapasl ToHH! Kpome
TOr0, HEUTPOHHBIE 3Be3Abl 00JaaIOT OUYEeHb
MOIIHBIM MAarHUTHBIM nojeM. Tak Kak Heii-
TPOHHAsf 3Be3Ja O4YeHb OBICTPO BpamaeTcsd,
OHA ABJAETCA MCTOYHHKOM PaJHUOUIJIYUEHUA:
OHa noxoOHa BpamjalmeMycs MafKy, Aalo-
meMy Y3KHu# ny4ok cBera. Habaronas 3a aTum
MasiKOM HK3JaJjieKa, Mbl YBHAUM CJeAYIOI[ue
ApPYyr 3a APYroM BCHHINKH. VMnyJjgncHOe H3-
JydeHHe IyJibcapa X €CTh BpeMs OZHOrO II0JI-
HOro o0opora HEHTPOHHOH 3Be3Abl BOKPYT
ocu. EcTh HeHTpOHHBIE 3Be3JxbI, Y KOTOPHIX
nyJbcupyeT aTrMoctepa, T.e. 3Be3za Kak ORI
TO pas3nayBaeTcd, TO CxKuMaeTcs. Hexoroprwie
HEeUTPOHHBIE 3Be3ABI M BpPAIAIOTCH, W NYJIb-
CHPYIOT OOHOBpPeMeHHO. VIX MOXHO CPaBHHUTH
¢ BpamjaloIUMcAd MasfgKOM, Y KOTOPOro JiaMIIa
MepUOAHYECKH MEHsfEeT APKOCTh. HeHTpPOHHBIE
3Be3bl MOT'YT BO3BHHKATh B Pe3yJIbTaTe BCIIBI-
IMeK CBEPXHOBBIX, KOrjAa 3Be3zna cOpackiBaeT
¢ ce6sa 000JI09Ky, a OoJibIIasi 4YacTh BEI[eCcTBa
ee CHJIBHO C)XXHMMaeTcH.

OTtkpeiThle B 60-x romax, myabcapsl ObLIM
MEePBOHAYAJILHO NPHUHATHI 34 CUTHAJBI HMHBIX
OUBMJIN3AIE — HACTOJBKO CTPaHHBI OBLIA
9TU HCTOYHMKM PagUOUIJIYUYEHHUI: OTHAeJIbHbIEe
OUeHb KOPOTKHE MMITYJILCHI C IIOPA3UTEJILHO IIO-
CTOSIHHBIMH HHTepBasaMu Mexay HumHu. Ceii-
yac nyascapoB okoso 500. Hekoroprle u3 HuUX
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HaifleHBl He 10 pajiuo-, a IO PEHTIreHOBCKOMY
uanyuyenuio. IlysincapamMm MOryr OBITH TOJNBKO
HEUTPOHHBIE 3Be3Abl. IIpMpoAa HX CONEPIKHUT
emie MHOrO 3arajiok JJisg MCCJeZOBaTeJiei.

KAK ACTPOHOMBI <«ITPUPYYIUJIN»
PALYTY?

ITocne Toro xak WM. HeloTroH B 1665 roxy
NOJIYyYMJI BIIepBble MCKYCCTBEHHYIO DPaayry —
CHEeKTp ¥ [OKasaJl, 4YTO Jy4YH pa3HOro IBeTa
(T.e. pa3HOil AJMHBLI BOJIHBI) IIPEJIOMJISIIOTCA B
CTeKJAHHOX TNpHU3Me II0-pa3HOMY: (hHOJIeTO-
Bble — OoJibmie, a KpacHble — MeHbIIe, He-
Meukuil yueHsnlii V. ®payHrodep OTKDHLT B
cnektpe Conrnma oxkoso 600 TeMHBIX JIMHHM.

cororpacdpuueckan nnacrTHHa
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O= BnepBrie Habmoxan u 3apucosas ux B 1814
rony. B 1859 roay Hemenxmii ¢pmaux I'. Kup-
xro¢ OTKPBIJI 3aKOHBI, IIOJIOXKUBIIME HAYAJIO
CIIeKTPAJIbHOMY aHaJIN3y. BoJibIIasi 4acTh BCex
aCTPOHOMHMUYECKHUX HMCCJIeJOBAaHHU COeAWHEHa CO
CHeKTpaJbHBIM aHaysu3doMm CoJIHIIA, IIJIaHET u
3Be3k. 1IpoBecTH CreKTPaJILHBIN aHAIU3 MOMKHO
C IOMOINbIO CHEKTPOCKOIIA.

CnekTpockon COCTOMT M3 JBYX TPYOOK M
TpeXrpaHHOM IIPM3MBI, IIOMEIIeHHOH MeXAy
HUMH. Yepe3 mepByl0 TPYOKY IOCTyHaeT CBeT
oT 00bEeKTa, Ha KOHIE BTOPOM TpyOKM IIOMe-
ImIalOT OKYJIAP M HabGmogaoT cuekTp. Eciau oky-
NAp 3aMeHUTh (DOTONMJIACTHHKON, TO MOJYYUM
CIEKTPOrpaMmy, a npubop CIHeKTPOCKONI CTAaHEeT
Ha3bIBaThCA CHeKTporpadom.

3Be3nbl COCTOAT U3 CBETSAIMIEroCcs pPa3perkeH-
HOro rasa. B Mx cneKTpax MMeeTCss MHOYKECTBO
OTAENBHBIX Y3KHX pPAa3HOLBETHBIX JIMHHUHU Ha
yepHoM ¢one. Ilo BuAy cmexkTpa yueHble OI-
pefesIfAoT, U3 KAaKKUX BEIIeCTB COCTOST 3BE3JHI,
10 PACIIOJIOMKEHHIO CIIeKTPAJIBHBIX JIMHUHA MOXK-
HO ONpeAeJHUTh TeMIepaTypy 3Be3anl. Eciu
CIeKTPaJIbHbIe JUHUM DPAa3ABaNBAIOTCHA, TO MOXK-
HO OOHApPYXHUTH JABOHHBIC 3Be3Abl. EcJin CIEK-
TpaJIbHbIE JIMHUM CMEIalTCHd, TO MOYKHO OI-
penesuTh CKOPOCTh CBETHJIA.

BoT KakuM Ba)XHBIM IIOMOIHHKOM acCTpO-
HOMAaM CTajila <«IIpUPYYeHHas pajzyra».
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KAK YCTAHOBHJIA INIOPAIOK
B 3BE3THOM XO3AHCTBE?

B MHOroo6pasum 6eCuMCIEHHOr0 MHOMKECTBA
3Be3]] aCTPOHOMEI YCTAHOBUJIM IIOPANOK, pa3bus
3Be3Abl Ha KJIACCHI 110 UX CBETHMMOCTHU. 3Be3JbI,
uanyyamomue cBeT Gonbme Hamero CosHna B
THICAYY pPa3, HA3BIBAIOTCA THraHTAMH. 3Be3[bl
C MaJIOi CBETHMMOCTHIO HA3HIBAIOT KapJIHKaAMH.
Hame ConHne mo cBoeif CBETMMOCTH M IIO paa-
MepaM — cpexHsA 3Be3ga. 1Io 1BeTy 3Be3IbI
TOXKe OTJIMYAIOTCA APYr OT Apyra, a IBeT 3Bea-
Abl CBS3aH € TEMIEPaTypoii ee IIOBePXHOCTH.
IIo cmekTpy 3Be3zbl, KAaK IIO IIAaCIIOPTY, MOYKHO
OIIpEeZeJIUTh ee XapaKTepHble ocobeHHocTH. TakK,
Hame CoJiHnle u nopobOHasa emy 3Be3n Kameisna
(anbtdha BozHUUEro) OTHOCATCA K OXHOMY KJIac-
cy. Ouu obe XeaTOro mBeTa, MMEIOT TeMIIepa-
Typy nosepxHoctu 6000°, B ux crnexTpax npu-
CYTCTBYIOT JHMHWM MAarHus, HATPHUA, KeJesa.
3Be3anl AHTapec, Deresnbreiize — KpacHble I'i-
raHThl C TeMIiepaTypoit mosBepxHoctu 3000°, B
MX CIIEKTPaX BHIAEJSAIOTCS CHJIbHBIE ITOJIOCH! OK-
cuna tTutaHa. 3Be3nnl Bera, Cupuyc — OGeJnle,
¢ temmepartypoil nosepxHoctu 10 000°, umeioT
CIEeKTpHl ¢ Haubosbmeid HWHTEHCHMBHOCTBHIO JIU-
HHU# Bopopoxaa. I'osnyboBaTo-Oesras 3Be3zga C Ha-
ubospmeit 3Be3nHOi Temneparypoit 30 000" —
3Be3na (rpeu. «aambaas») Opuona. Conocrasie-
HHe CBETHMOCTEH 3Be3J ¢ HX CIEeKTpaJbHBIMH
KJIaCCaAMHM ITO3BOJIMJIO YCTAHOBUTH HEKHH IOps-
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JIOK BO MHOXKECTBE 3Be3Jl. YueHnle I'epmnpyru
(?) n Peccen (?) B 1905 — 1913 romax cocra-
BMJIM [UArpaMMmy AJA 3Be3 M OKa3ajoCh, UTO
3Be3Nbkl Ha HEH pacHoJaraloTcs He XaOTHYHO,
a B OIIpeZieJIeHOM NOpAAKe, 00pa3ys HEeCKOJIbKO
nocJjenoBaTeJbHOCTEH. 'MTaHTHI U CBepPXTUTaH-
THI B IIDABOM BePXHEM YTy, KAPJIUKH B JIEBOM
HY)KHeM, OOJIBIIMHCTBO 3BE3J PAaCIOJOXKWINCH
BIOJIb HAKJOHHON JIMHMM, HAYINEH# cJeBa Ha-
IIpaBO CBepXy BHU3. OTO TJIaBHAS MOCJIEAOBa-
TeJIbHOCTb. V3-3a cBoeil 6oJbIIOI CBETHMMOCTH
3Be3[BI-TUTaHTHI M CBEPXTUraHTHI BHAHLI C Ta-
KUX KOJIOCCAJILHBIX pACCTOAHHMA, C KOTOPBIX
3Be3ALI-KapJUKN ObLIM OBI IPOCTO HE BHIHEI.
W3 auarpaMMmsbl cielyeT, 4TO B IIpUpPOAE 3Ha-
YUTEeJbHO OOJIbIIe 3Be3s CpefHed CBETHMMOCTH
M KapJHMKOB, YeM I'MraHTOB M TeM 0ojee cBepx-
ruraaToB. J{marpamma nomoraer pasob6paTbCsa
B XapaKTePUCTHKAX 3Be3M, OHA TaK¥Ke OTpaXKa-
€T NYTH DPa3BUTHUA 3Be3M, UX IBOJIOLUHIO.

9YTO TAKOE KBA3APBI?

KBa3apnl — HaubGosee pajieKue M3 AOCTYII-
HBIX HabOmopeHusaM o0BbeKTHl BeeseHHoit. Pac-
CTOSIHME JI0 HEKOTOPBLIX KBA3apoOB IIPEBBLIMIAIOT
10 mapx. ceeroBeix Jer. AIX Ha3BaHue ob6pa-
30BaHO U3 CJIOB <«KBa3u3Be3AHLIE PaZUONCTOU-
HUKH» (OT JIaT. KBa3du — #AKOOBI, Kak OyxTo).
KBazaper 06s1afa10T I'HraHTCKOM CBETHMOCTBIO.
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HanGosiee yauBUTENbHBEIE OCOGEHHOCTH 3THX
00'bEKTOB B TOM, YTO OHM HeboJbInue 1o pas-
MepaM, HO BBEIZIEJSAIOT MOUCTHHE UYYAOBHUIIHYIO
SHEPrui0 BO BCeX OOJIACTAX CIEKTpa 3JIEKTPO-
MAarHUTHBIX BOJH, 0CO0EHHO B MH(ppaKpacHOM
obsacTy. YueHBIe ONpeAeNHNJN, UTO OAWH KBa-
3ap M3JyuyaeT dHepruu 6osblne, YeM BCs HAIa
T'anakTuka, npumepHo B 10000 pas. Ilo cBoum
CBOMCTBAM KBa3aphl IIOX0XKM Ha aKTHUBHEIE Apa
rajakTuk. IIoKka 0 cHX IIOp TOYHO HE YyCTa-
HOBJIGHBEI HPOMCXOXKJEHME M HCTOYHMKHU IHEp-
ruy KBa3apoB, U3MEHEHHMs HUX SpKoCcTu. MHorue
acTpOOU3UKH CUUTAIOT, YTO CBETUMOCTL 3THX
00 bEKTOB IOAEPIKUBACTCSA HE TEePMOSAEPHLIMU
MCTOUYHUKAMHU. OHEpPrusi KBa3apoB — 93TO rpa-
BMTALMOHHAA JHEPrus, KOTOPas BRIZICIAETCA 32
cyeT KaTacTpoduuecKoro cxkatus (KoJuiamca),
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IIPOMCXOASAIMEro B AApe rajakTuku. MHOro cy-
IIeCTBYEeT THUIOTE3 ¥ IIPEeAIIOJIOKEHUHA OTHOCH-
TeJbHO IIPUPOABLI 3THX OOBEKTOB. BcesenHas
IOCTAaBWJIA Iepef NBITIMBHIM YMOM UYeJIOBeKa,
MOXKeT ObITh, CAaMYIO CJIOKHYIO M3 CBOMX 3ara-
Iox. Ee pemenue Korpa-HuOyab o6sA3aTesIbHO
OyneTr MOJIy4eHO, U YeJIOBEK IIO3HAeT HOBHIE 3a-
KOHBI IIpEeBpalleHUusA MaTePHUH.

9TO TAKOE KOCMHYECKHE JIYYHU?

MupoBoe NpPOCTPAHCTBO INPOHUIBIBAIOT IIO-
TOKY KOCMHYECKOrO0 HM3JIy4eHMSA — 3TO YaCTH-
Il aTOMOB, KOTODHIE ITyTEIIeCTBYIOT BHE 3eM-
HO# aT™Moc(hepsl cO CKOPOCTHIO, OJIM3KOM K CBe-
ToBo#. IIpoHuUKaa B 3eMHyI0 armocdepy, OHH
CTAJIKMBAIOTCS C aTOMaMU BO3[yXa B De3yJb-
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TaTe 4Yero CO3XAIOTCS HOBHIE YACTHUILI, TaKIKe
C OrPOMHBIMM CKODPOCTAMM. OTH YAaCTHUILI BEI-
3bIBAIOT IMOSABJICHHE JJEKTPUYECKOro 3apfAAa B
Ji000M BemmecTBe M B JIOOOM MecTe Ha 3eMmJie
U Haj 3eMJieid, JHEM ¥ HOUYBIO (YUeHBIe CHeJIaIn
BHIBOZl, UTO 9TA pagMauMsa, T.e. U3JydeHUe, He
saBucuT or Connua). Kocmuueckue amnaparsi
PEerucTPpUPYIOT 3TO U3JIyYeHHe U B KOCcMOce, II0-
9TOMY €ero HAa3BaJdi KOCMHUYECKHMM JIyYaMH.
Kocmuueckne ayuu 6oMOapAupyOT Hamy 3eM-
JIO yXKe B TeYeHHe MHJIIMApAOB JieT, U HX
BO3eCTBME HE OKA3aJI0 BPEAHOrO BIUAHUA HA
JKU3Hb Ha 3emue.

Hayke 1moxa HeM3BeCTHA IIPUYMHA IIPOHUC-
XOMeHUSA KOCMHUYECKUX Jydeil. PuU3uUKHN, U3y-
Yalom[e CBOMCTBA MAaTEePHUHU, MNEBITAIOTCA YJIO-
BMTb YACTHIIbI, NpHJETAIOI[Ne K HaM M3 KOC-
MOCa, ¢ IIOMOIIbBIO CIEIHAJbHBIX (HOTOIJIACTH-
HOK C TOJICTOCJIOMHBIMH 3MyJIbCHUAMHU. IIpoHU-
3bIBasi TaKue dMYJLCUH, KOCMHUYECKHeE JIyUH OC-
TaBJAIOT HA HHUX CBOM cJjeabl — Tpexku. Ilo
XapaKTepy TPEeKa yYeHble MOTYT MHOTrOe y3HaThb
o mpoJseTteBmeil uactune. ¥3-za Toro, 4To ua-
CTUIBI HE MOTYT IPOOUTHCS CKBO3b TOJIILY 3€M-
HOIl aT™Mocdepsl, GU3UKH YCTAHABINBAIOT CBOM
npubopLl HA caMoJieTax, IIapax-30HAaX, CIIYT-
HUKaX. IMEHHO KOCMUYEeCKHe anmapaTsl MOTYT
IIPOM3BECTH B M3YyUYEHUH KOCMHMYECKHUX Jydei
HacTosAmui mepeBopoT. OHM chesaau AOCTYIN-
HO! ANA mcciaenoBaTtesyieil «irabopaTopuio», rue
perucTpanus KOCMHUYECKHX JIyuyeil BeleTcs yKe

354



HA TIPOTSAKEHUM MWJLIMAPAOB JieT. JTa «Jadbo-
paropusi» — Jlyna. Ee moBepxHOCTH, He 3a-
IMUINeHHaa aTMmochepoil, moaBepraeTcs Hermpe-
pBIBHOH «00paboTKe» yacTHLAMHM KOCMUYECKHX
Jyden.

W nyHHBIE NOPOABLI XPAaHAT CJEABl dTUX YAa-
poB. M3ayueHme TaKHX CJIeJOB y¥Ke HA4aJOCh.
C Jlyunl Ha 3eMyi0 JocTaBMJIM 00pasubl JIYH-
Horo rpyHTta. Ilociyie cnenmmannHO#t 0OpaboTKu
B KPHUCTAJLIaX JYHHOIO BemecTBa OOHADY KU
HeOOBIYHO JAJIMHHBIE TPEKM YaCTHUI[ KOCMUYECKO-
ro uajydenus. HecmoTps Ha TO, YTO HaMJIy4-
[ye yCJOBHUA JJISL MCCJIELOBAHUA KOCMUUECKHUX
Jy4deil CyIIeCcTBYIOT Ha HAaIllel JpeBHEH CIyT-
Hune — JlyHe, yuyeHbIe BeAyT IIOMCKH HX CJIe-
JOB B DA3JMYHBIX CpeZax: B 3eMHOH Kope, B
apKTHYECKHUX JIbJAaX, B APEBHUX OTJIOXKEHHAX,
Ha JHE OKEAaHOB ¥ Ja)Ke B CTAPMHHBLIX CTEKJaXxX
U 3epKajax...

YEPHBIE JAbIPBI B KOCMOCE

B mpupozme HOMKHBI CYyIIEeCTBOBATh 3K30TH-
yecKne 00beKThl, npeackasdadHbie B X VIII Beke
BBIAIOMUMCS (PAHIY3CKMUM MAaTEeMATHKOM M
acrporomom Il.JIanamacom (1749—1877).

Besiuknii yuensrit Ans6epr JitHIITeHH B 00-
el TeOpHMH OTHOCHUTEJbHOCTH JAOKA3aJ BO3-
MOXXHOCTh CYIIEeCTBOBAHMS 4YepHBIX AbIp. Y xo-
TA OHM eIme A0 CHX Nop He O0OHApyXeHbl, eCTh
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(hakThI, TOATBEDKAAIOIME 3Ty T'UIIOTE3y. 3BE3-
Abl — 3TO 3BOJIOLMOHHUPYIOIINE OOBEKTHI, T.e.
OHM HAXOAATCA B MOCTOAHHOM H3MEHEHHH, pas-
Butun. OHH, KaK U JIIOAH, POXKAAIOTCSH, KHUBYT,
ymuparor. 1 xoTs 3a Bce BpeM# CyIeCTBOBAHUS
OUBUIN3aUM Ha Hebe He MCUE3JT0 M He IOA-
BUJIOCH HM ORHOM 3aMeTHOH IJia3y 3Be3fbl (ecJiu
He CYWUTATh BCIHIIEK CBEPXHOBBIX ¥ HOBBIX
3Be3), 3Be3Abl HE OCTAITCSA HEM3MEHHBLIMH.
IlocTenneHHO TepMOsiiEPHOE TOIJMBO B HUX BHI-
ropaer ¥ 3Be3za «crapeer». Yem Oosbmie macca
3Be3Zbl, TeM ObICTpEee NPOXOAUT OHA CBOM JKH3- .
HEHHBIN NYTh, CTAHOBUTCA KPAaCHBLIM I'MI'aHTOM,
a 3aTeM MOYKET NIPEeBPATUTHCA B OeJiblii Kapiiuk
X O4YEeHb MEJJIEHHO OCTBITh, WJIH XXe IIOf mJeii-
CTBHEM TpDaBUTAIMOHHOI'O IIOJIA CXKATBCA MO
SiIePHOM MJIOTHOCTH, CTaB HEHTPOHHOM 3Be310i,
WJIM JKe B30PBaThCH, KAK CBEPXHOBAaf, UM Ke
CTaTh 3Be3J0M-HEBUAMMKOHN II0J Ha3BaHUEM
«4yepHasA AbIpa». M3 TeopuH OTHOCUTEJILHOCTH
OUHIITellHA CYIIECTBOBAHUE ITHUX HEOOBIUHBIX
00BEeKTOB cyiefyeT ¢ Hen30eKHOCThI0. CHUJIIBI Ts-
TOTEHHS CBSA3aHBI ¢ QU3UYECKUMU CBOMCTBAMH
camoro npocrpaucrBa. OKassiBaeTcs, Jioboe Te-
JIO He NMPOCTO CYIIECTBYET B IIPOCTPAHCTBE CaAMO
no cefe, HO M3MEHJAET «BOKpPyr cebs» ero re-
OMETDPHIO.

B noBcegHeBHOH XHM3HM MBI He 3aMeudaeMm
WCKPUBJIEHHOCTA ITPOCTPAHCTBA, TaK KakK IIpU-
XONUTCS UMETh JEeJI0 CO CPaBHUTEJIBbHO HeOGOJb-
IMUMH MaccaMH, HO B KOCMOCe O0'BeKThl MOTYT
MMeTb KOJIOCCAJILHYIO Maccy, a, CJIeA0BATEJLHO,
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¥ MOIIHOEe rPaAaBHTALMOHHOE NOJIe, UCKPUBJIATDH
IIPOCTPAHCTBO MOZOOHO TOMY, KaK MACCHBHBIA
map nporubaeT HATAHYTYIO CETKY.

Ha Taxoif nOBepXHOCTH KaKOi-HUOYAb Jier-
Kuil map OyAeT CKaThIBaThCS B HAIPaBJIEHUH
K TAXeJIOMY, KaK Obl IDUTATHBAACH K HEMY.
Teopua npexnckasana, a HaOJIOJeHUA IIOJ-
TBEPDAUJIN, UYTO JYYH 3Be3J MCKPUBJIAIOTCA
ConrneM. AcTpoHOMEB! HAaGJIIOLAIOT 3TO BO Bpe-
MsA IIOJHBIX COJIHEYHBIX 3aTMeHuii. MomjHOoe
rpaBUTAIMOHHOE I10JIe MAaCCUBHOM! 3Be3Jbl TaK
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CHUJILHO CXKMMAaeT €e BemecTBO, YTO He TOJbKO
BeIeCcTBO, HO JaXKe U 3JIEKTPOMAarHUTHOE H3-
aydyeHue (pagwMOBOJHBI) HE MOTYT BHIMTH M3
3Be3/ibl, X OHA nepecTaeT OBITh BUAUMOIA.
Bce — BemecTBO, J1000# BHUA HU3NYYEHUSA —
Oyzer Kak Obl IPOBAJIMBATHCA B HEBUAHUMYIO
aeipy. IlouctuHe sx3oTuka! YueHnle paccuu-
TaJ¥ rPaBUTALMOHHBIA pafnyC, NIPH KOTOPOM
He0eCHOe TeJI0 MOXKeT IIPeBPAaTHTLCSA B uep-
Hy1I0 Aeipy. [{ns 3Be3ngsl Tuna Hamero CosiHOa
OH coCTaBjfAeT 3 KM. B yepHYIO ABIDY MOTYT
NIpeBPaTUTHLCA MAaCCHBHBIE 3Be3Abl (KpyIHee
Hamero CoysiHa BO MHOro pas!) mpum MX Ka-
TacTpodpHMUECKOM CHKATUH — KoJajamnce. 3Be3-
Ia-KoJijaicap, T.e. Y4epHasd AbIipa, yJIaBJIuBaeT
u3JIyuyeHNe M3BHe, HO caMa He BBIITYCKAaeT Ha-
PYXYy HUKaKux uanayuyenui. IIpocrpancrso u
BpeMs B ob0JslacTH KoJramcapa mpuodperaioT
YAUBUTEJNbHBIE CBOMCTBAa: IPOCTPAHCTBO CTs-
ruBaeTcad B TOUKY, T.e. GAaKTHUYECKH He Cy-
IIEeCTBYET, a BpeMs TaKiKe IepecTaeT cyuie-
crBoBaTh. nsa HaOmomaTens, OKasaBIIErocs
OBl Ha <«Kpa» 4YepHOH JALIPBI, HET HHU IIPO-
IJIOT0, HM Hacrosamero, Hu Oyaymero. I'm-
ImoTe3a O YEpHBIX ABIpax TpebyeT majibHeHme#n
pa3paboTKu, YTOUHEHUs, HOBHIX (paKTOB, NOA-
TBEPKAAOIMHAX HJIH, MOXKeT OhITh, OIIPOBEp-
ramomux ee.



B NIOUCKAX BHE3EMHBIX
IABUJIAS AU

B pacnopsixkeHMM COBPEMEHHOH HAyKH JO
CHUX IIOp HEeT HHMKAaKHX KOHKDETHBIX CBHJe-
TEJBCTB HE TOJBKO CYIIECTBOBAHHUA B APYroM
MHpe BBICOKOPa3BMUTHIX IIMBMJIN3AINHA, HO JaKke
¥ CYIIECTBOBAHUSA KAKHUX-JIN00 BHE3EMHBIX YKH-
BBIX opraHm3MoB. Ho TemM He MeHee mpobiieMa
BHE3EMHBIX NUBHAM3AUMI y)Ke NAaBHO IIOCTAB-
JIleHa, K TOMY ObLIM peaJIbHbI€ IIPEAIIOCHLIKH.
Hamnpumep, OblIM NIpOBeZeHBI YAAUHBIE 3KCIIe-
PYMEHTHI IOJYYEHHUA AMHUHOKHCJIOT, BXOASIIUX
B COCTaB JKHUBBIX KIJIETOK, IIyTeM OOJIyYeHUusS
cMecH pPasiauyHBIX ras3oB. CoBpeMeHHass MoJe-
KyJsipHas GHOJIOTMS pellaeT BONPOCHI, CBSA3aH-
HBIe ¢ BO3HUKHOBeHHEM XM3HU. OTKpBITHE IIe-
JIOTO Psfa HOBBIX ABJIEHUH BO BcesieHHO# 3Ha-
YUTEJHHO PACIINPHUJIO NPEACTABJICHUS YUEHBIX
0 KOCMHUYECKHX IIpOIecCaX U BO3IHUKHOBEHUU
JKH3HH HA Hameil raHete. I'le rpaHs Mexny
JKMBOM U HexxXuBoil mpupoxmoii? Kaxoswl ycJio-
BHU#, IIPX KOTOPHIX BO3HUKAET JKMBAfA KJETKa?
IIpoGsemMa NPOHMCXOMKACHUA KUIHM U CBA3AH-
Has ¢ He# nmpobsieMa BHE3eMHBIX IMBUIN3ALUH
MOXXeT OBbIThb paspelleHa JHUIIb YCUIUSAMHM CIIe-
IIAQJIUCTOB CAMBIX PA3JUYHEIX 00J1aCTeil HAyKH.
MHorue yyeHele CKJIOHHBI AyMaTb, YTO 3KU3Hb
BO BcesleHHO#t MOeT MMeTh M JApyrue (OpPMEI,
He IOXO)KKMe Ha 3eMHEIe.
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P
AN X,

He wuckiaoueHa BO3MOYXHOCTHL BO3HHUKHOBE-
HUS JKU3HUM B MEXX3Be3NHOU cpene, rge oOHa-
PYKE€HO MHOrO Pa3JNUYHBLIX OPraHUYeCKHUX MO-
JIEKYyJI, HaIIpUMep, MOJIEKYJ OKCHJAa yrJepoja,
METHJIOBOTO CIIUPTa, GopManbpiaeruga. 9ToO 03-
HayaeT, YTO B I'POMAAHBIX OOJaKax KocMHue-
CKOIf MaTepuy MOryT ObITh 0Opa3oBaHbl 1 Gosiee
CJIOXKHBIE MOJIEKyJibl. MoxxeT OBITH, TaM Jgarke
OPOUCXOAUT HEUYTO IOZOOHOE CHUHTE3y aMHUHO-
‘kucjgor. OZHUM CJIIOBOM, He HCKJIIOUEHO, YTO
aMUHOKHUCJIOTHI U OesiKm (OCHOBA JKUBOM KJIeT-
KH) MOTyT BO3HHMKATh HE TOJIbKO Ha IIOBEpPX-
HOCTH ILJIaHET, a 3TO HAMHOrO PACIINPSET BO3-
MOYKHOCTH BO3HWKHOBEHUSA KU3HKU. BO3MOIKHO,
caMO BO3HHKHOBEHHE JXHBOr'O BemecTBa U ObLIO
CJOyYalHBIM JJIs1 Hameid 3eMJHn, HO 3aTeM B
Ipouecce NaJbHEWIIEro pa3BUTHUSA — 9BOJIO-
oM — JOeHCTBYIOT BEeCKHEe OIpefesieHHbIe 3a-
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KOHBbI, HaIpUMep — €eCTECTBEHHLINI OTOOpP: BBI-
#KHUBAIOT T€ CYIIeCTBa, KOTOPbIe HAUJIYUYIIUM 00-
pa3oM IIPUCIIOCOOJIEHBI K JaHHBIM YCJIOBUAM.
Ecix 2TOT 3aKOH NIPHUMEHHUTb K pacrmpocTpa-
HEHHOCTH Pa3yMHOM »XHU3HU BO BcesleHHO#, TO
OKa’XeTCs, YTO BHICOKOPA3BUTHIE IIMBHUJIN3AIIUHA
CIIOCOOHBI IIPEOM0JIETh MHOTHME TPYAHOCTH H
MIPOAJIUTh NPOAOJIKUATEJILHOCTh CBOEro CyInecT-
BOBAHMSA HA NIPAKTHYECKH HEOrPAYE€HHOE BpeM4.
Torxa B oxkpykalomeir Hac obsactn BecesneHHOM
CYIIeCTBOBAaHME JADPYIrMX IIUBUJIM3AUUN BIIOJIHE
BEPOSITHO U XM3Hb NOCTATOYHO PACIPOCTPAHEH-
Hoe siBjieHne BO BceseHHO#. OOHApPYXUTH ADY-
rUe IUBUIN3ANNM MOXKHO ObLIO OBI ITyTEM WHC-
CJIeIOBaHMUS KOCMHYECKHUX PaJUOCHTHAJIOB, €C-
JIM MHOILJIAHETHBIE JKUTEJIM CAMH WX IIepeAaloT,
a He TOJIbKO HaXONATCS B OXKHUAAHUM «OpaTnhes
no pasymy». CoBpeMeHHOe 4YeJIOBe4eCTBO [I0-
CTUIJIO TAKOrO YPOBHS Pa3BHUTHUSA, UTO pAacIo-
JlaraeT BO3MOXKHOCTBIO He TOJBKO HCKATbh, HO
M CcaMO IIlepelaBaTh B KOCMOC TaKHE CHUI'HAJIbI
Ha paccroaHus 0 10000 cBeToBHIX JieT. Y-
TAHOBUTHL JBYXCTOPOHHHH KOHTAKT MOXKHO OBI-
J0 OB, OYEBHUAHO, TOJBKO C OJMIXKHUMM LIUBU-
JIM3ALMAMHU B IIpeesax Halled CcoOCTBEHHOM
TamakTuxkun. BuauMo, Takue IUBUIN3AIHUU He
MOIJIA YVHUTH HAMHOI'O BIepe] I10 CPaBHEHHUIO C
YeJIOBEYECTBOM, HMHA4Ye MEI He Moryu Obl He
3aMeTUTHL Y HAC Ha 3emJie CJIeN0B UX AEATENb-
HOCTHA. CKOJIBKO K€ IUBHIN3AIUI MOXKeT ObITh
B Hamel [ajakTuke? Eme cpaBHUTEJIBHO He-
JaBHO BBICKA3bIBAJINCHL JOBOJLHO OINTHMMCTH-
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YeCKHe OIEHKH: 10 HeCKOJbKUX ThICsY. ITo Me-
pe pacmupeHus u yrayOieHUs 3HAHMHA B pas-
HbIX 00JIaCTAX HAYKHM MEHSAIOTCA ¥ OILEHKH.
MHO0XeCTBO CIIEIIHAINCTOB CYUTAIOT, YTO B IIpe-
Jejlax HaIIero «3Be3JHOr0 OCTPOBa» MOXKHO
OYKHAATh BCEro Jumb 2—3 pasyMHbIe IUBUJIHU-
s3anuu nomMumo 3emHoi. IIpoOsema BHe3eMHBIX
IUBUJIN3AIMA 3aCHYKHUBAET TINATEILHOTO H
BCECTOPOHHEr'0 MCCJAEAOBAHHS, TAK KaK MOXKET
OKa3aTh IPOMAZHOE IOJOKHUTEIbLHOE BIMUSHUE
Ha JaJjibHeliniee pPasBUTHE UYeJIOBeUYeCTBa. ¥C-
TQHOBJIEHHE K€ KOHTAKTa C PAa3yMHBLIMH HMHO-
NJaHeTAHAMH, KOHEUYHO, OyAeT BeJHYANIIUM
cobbiTEM B HMCTOPMM Halleil 3eMHOM I[MBHU-
JIA3ALVH.

KOCMHYECKHE ITPHHIEJIbIIbBI:
BbIJIK HJIX HEBBLJIUIIBI?

Y oToit 3azmauu ABa OTBETa: 1) NMpPHImIENbIbI
H3 KocMoca ObLIM HA Hamiei mjasere, 2) HH-
KaAKHX NpUIIeJIblleB He ObLIO, M BCe CBA3AHHOE
¢ HUMH — CKa3KH{, HeObuIHIBI. B mmonb3y mep-
BOI'0 OTBeTa I'OBOPHUT TOT (DaKT, uTO BeeseHHasa
BeJIMKA, B oxHOM Hamel I'amaktuke 150 mupx.
3Be3/l, CpeAd HHUX HEeMaJl0 MOAOOHBIX HAaIeMy
Connny. IIo MHEHHMI0O MHOTHX YY€HBIX, €CTb Be-
POSITHOCTH CYIECTBOBAHMS ILUIAHETHHIX CHCTEM,
nonoOHeIX Hame# CosHeuHO#. Bropomy oTBeTy
MOATBEePXKAcHUEM OyZeT CJIYXHUTh TOT JKe ca-
MbIM (akT: BceseHHas Taxk BeJIMKA, YTO O0OHM-
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TaTeJU APYTrUX IUBHUIM3ALUA MOrJIH AO HAC U
He foJjieTeTb. IIOABMJIMCH CEHCAI[MOHHEIE M3Be-
cTuA O KopalJyie MHOIIAHETHAH M JaXKe O KOH-
TaKTax ¢ «0paTbaMHU IO pa3ymy». ¥YueHbIe-ydo-
JIOTM 3aHUMAIOTCS HEONMO3HAHHLIMH JICTAIONIH-
mu o6sekTamu (HJIO). T'unoresa o mocemjeHHUMN
3emyin IpumIeJbIAMH HMMeeT IIpaBO Ha Cyllle-
CTBOBaHME, HO MHOXXeCTBO «(haKTOB», IIPHUBO-
IUMBIX B ee II0JIb3y, YaCTO OKa3hIBAIOTCA .(haH-
Ta3HAMH JHTY3MACTOB MJIM OomuOKamMu HabJio-
nareJieii. BOJIBPMUHCTBO ABJIeHUM, IPUHATHIX 3a
HJIO, cBa3aHbl ¢ 3aIIyCKaMM PAKETHON TeXHUKH
1 BBICOTHBIX 0GaJUIOHOB (m1apoB-3oHxoB). Hampu-
Mep, IpU 3allyCKe pPaKeT NpPH OIpeAesIeHHBIX
ycaoBuAx ocBemeHHOCTH COJIHIIEM BO3HUKAIOT
O4YeHb CJOKHBIe 3(QdeKThl, CBSI3aHHBIE C pac-
CelHMEM CBeTa Ha TIasombLIeBOM obsake. DTo
00J1aK0 MOXKeT NIPMHUMATh CaMble Pa3HOO0pas-
Hble opmel. IlogoOHBIE 3heKTH IPOUCXOTAT
Ha OOJBIINX BHICOTAX, M IIPM XOPOIIMX IIOTOJ-
HBIX YCJIOBUAX BUAUMOCTH JOCTUT'AET THICAYU
KHUJIOMETPOB, a y Habiogaresss BOSHUKAET OLIy-
meHue, 4Tro «00BeKT» rpe-to psagom. Muorma
B CJOXHBIX IIOT'OOHBIX YCJOBMAX BeHepa u
IOnuTep HEeKOTOPLIMM HAOJMIOAATENAMU NPUHU-
maloress 3a HJIO. B nmpunnune, Kakue-to Heo-
NMO3HAHHBIE JieTalomue O0BEeKTHI, MOrjau OBl
ObITh KOpPaOJNAMHU HHOILIAHETAH. Ecau ObI KOH-
TaKT ¢ HUMH JeHCTBHTEJILHO IIPOM3OIIEJN, TO
3TO ObLIO OBl BesMuaiiniee coObITHE B MCTOPHH
yejoBeuecTBa. HO, K COXKaJIeHNIO, VIS MHOTHX
JIETKOBEPHLIX JIIOJieli He CYIIecTBYET Pa3HHIIBI
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MEXKAY TOHATUAMH «MOXKET OBITb» M «eCThb Ha
camoM pene». UToObl He MOMACTHECA HA YINOYKY
MUCTH(DHUKATOPOB, HAAO IIOMHHUTBL JPAaroleHHOe
HaAy4YHOEe IIpaBHJIO: 4yeM OoJsibIme XOdYelmnb IIOA-
TBEPKIACHUA JOragKu, TeM OOJIbIlle HINU IOBO-
JIOB NIPOTHB.

ECJIH OHH ECTb, TO IIOXOXKH
JIU OHH HA HAC?

OTO OOMH M3 CaMBIX YBJEKaTEJIbHBLIX BOII-
POCOB IJIA TeX, KTO HMHTepecyeTcs IIpobJieMoit
BHe3eMHBIX umBuausauuit. IIpobiema Ku3HU
1 pa3ymMa BHe 3eMJIM CBsi3aHa ¢ mpobJsieMoit
BO3SHHMKHOBEHUSA JKMN3HU Ha 3emJie. 3aKOHOMeED-
HOCTHM IIPDOMCXOXKJEHHUS 3eMHOM JKHU3HM IIOKa
elmie 10 KOHIIA He BHIACHEHBI, HO BCE-TAKU MOXK-
HO CKas3aTh, UYTO JKHMBOE BEIIeCTBO Ha HamIei
IJIaHeTe CMHTE3HUPOBAJIOCH NP OJIarONIPUATHBIX
BHEINIHUX YCJIOBHUAX M3 OPraHMYeCKMX MoOJIe-
KyJi. CoBpeMeHHbIe JKUBBIE OPraHU3Mbl 3eMJIH,
M 4YeJIOBEK B TOM YMCJE, €CTh pe3yJbTaT AJIH-
TEJbHON €CTEeCTBEHHOM JBOJIIOIIMHM KHBOH KJeT-
Kd. Ecam mopcumTaTh BEPOATHOCTH BCEX 3THUX
CJOYy4YaiHBIX OOCTOATENHLCTB, KOTOPHIE ObecIieuu-
JIA IIOSIBJIEHHE YeJIOBEKAa M UeJIOBEUeCKOoro o0-
mecTBa, TO OHA OKaMeTcs OUeHb MaJioi, HH-
YTOXKHO MaJioii. B 3HAYUTESIbHON CTEIIeHU CJIY-
YallHO CKaJAbLIBAJIMCh 3TH OJIArONPHUATHLIE IJIA
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TOSBJIEHUSA KU3HH Ha 3emJye 0OCTOATEILCTBA.
WN3-3a 3TOMI MaJOBEPOATHON CJIY4aHOCTH BO3-
HHUKJIA TUIOTEe3a, YTO JKM3Hb Ha 3eMmJie U pa-
3yMHafA KM3Hb OLIIM IIPUBHECEHH! U3BHe. Paa-
BUTHE 3TOM TIUIOTE3bl YBJEKAeT U YBOAWUT B
obsacTy ¢aHTacTUKH. Hamu paccy:KIZeHUSA
BCerja OrpaHUYEHbl CYIECTBYIOIIUM YPOBHEM
3HaHUU. Bce, 4TO BHIXOAUT 3a 9TOT YPOBEHb —
3TO JOragKH, TUNOTEe3bl, GaHTasuu. I Bce-Taku
MOX0)Xe Ha TO, YTO pa3yMHble o0uTaTesu Ipy-
THX KOCMHYECKHX MHPOB — cCyulecTBa OuoJio-
ruyeckue. PasBuTue OT KMBO# KJIETKH IO pa-
3YMHBIX CYIIECTB ITPOMCXOAUT IO 3aKOHAM Cy-
MeCTBOBAHMSA MKHUBOH MaTepuu. TpaH3MCTOPLI
U 3JIeKTPOHHBIE OJIOKM, KOMIILIOTEPHBIE CHUCTe-
MBI pa3Be MOTYT CONEPHMYATh C UEJIOBEKOM,
KakuMu OBl MpeMMyINecTBaMU B 06'beMe ITaMATH
oHu He obsamanu? Ila, mamuHa obsazaeT 3Ha-
YUTEJIbHO OoJbmUM 00heMOM IaMSTH, CIIOCO0-
Ha TIPOM3BOAUTL MHJIJIMOHBI OIEpanuii B ce-
KYHY, MPHOBEHHO IIPOCUMTATH MHOKECTBO JIO-
rMYeCKMX BapMaHTOB, HO OHA He CIIOCOOHA [He-
JlaTb Hay4YHbIE OTKDBLITHA, He o0JilamaeT HMHTY-
uuuet, BoobpaKeHHeM, IMOIUIMH...

JKuBoi opramu3am — OGHOJIOTHUECKOE CyIIle-
CTBO — HEPa3pPLIBHO CBA3aH CO Cpepoii, B KO-
TOPOIl CyIlleCTBYeT, OH OTpa’)KaeT CBOMCTBa OK-
pyKamoniei cpexbl, 3aBHCUT OT Hee. Ilpu wus-
MEHEHUM BHEUIHUX YCJIOBHI OPraHM3M JOJIJKEH
Ju60 UBMEHUTHCA U MPUCIIOCOOUTHCS, JU6O I1O-
rUOHYTb. OTO 3aKOH MPUPOALI. 3AKOHOMEPHO U
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TO, UYTO B PA3HBIX (PU3UUYECKUX YCIOBHAX JOJI-
JKHBI BO3HUKATh ¥ Pa3BUBATHLCHA pa3HbIe GOPMEI
sku3Hu. II0aTOMy BO3MOXKHO CyIeCTBOBaHUNE B
APYTHX KOCMHYECKHX MHUDPaAX KUBBIX Pa3YMHBIX
OpraHu3MoOB, He IIOXOXXHX Ha 3eMHble. Ho c
Apyroii CTOpoHBI, Ha Bompoc: «MoxxeTr Ju BO-
obme BO3HMKHYTb JKM3Hb B YCJIOBHUSAX, CYIIe-
CTBEHHO OTJIMYAIOIMIUXCA OT 3€eMHBIX?» — IIOKA
HeT OTBeTa. B sKCrmepuMeHTe, IIPOBEAEHHOM HAa
3eMJie, B MCKYCCTBEHHO CO3ZJaHHEIX YCJIOBHUSX,
6au3kux K ycaoBusaMm JIyHel u Mapca, BBIXKU-
BaJIl HEKOTOpble 3eMHBIe OpPraHU3MbI, HO Of-
HaKoO Ha camoil JIyHe maske MHKDPOOPraHHU3MOB
noxa He oOHapy:Kuau. II03TOMYy MBI JOJIXKHBI
OTJINYATh BO3HUKHOBEHHE JKHBOIO OpPraHm3Ma
U3 HEXHWBOr0 BEIIeCTBa OT NPHCIOCOOJIEHUS
y)Ke CYIIeCTBYIOIIUX OPraHM3MOB K H3MEHUB-
muMca ycaosusam. IIoka y HammuxX yYeHBIX He
OyZeT BO3MOXKHOCTH HM3y4aThb BHE3eMHBIE (hop-
MBI KM3HH, TUIIOTe3a O pPa3HOOOpa3uM IKHUBBIX
opraHu3moB BcejieHHO# OyZeT MMeTh IIpaBO HA
CyIIleCTBOBaHHE.
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KOCMOC
M YEJIOBEK







POCCHUHCKHI TEOPETUK
KOCMOHABTHKH

PoBHO 3a CTO JieT 10 TOro, Kak Haj 3eMJe
MOABUJICS NEePBBI MCKYCCTBEHHBIN CIIYTHHUK, B
centsabpe 1857 roga ponuicsa Koncrasrua Iny-
apmosnu IlmonkxoBckmii. PabGoras yuuresem
IIPOBMHIIMAJIBLHOM IIKOJBI, B CBODOZHOE BpeMd
OH YWTaJ, AyMaJ, BBIYUCJAJI, (PaHTA3UPOBAJI,
MEUTAJI O IIOKOPEeHHH YeJOBEeKOM KocMmoca. CBo-
MM MBICJIEHHBIM B30POM OH CMOTPEJI CKBO3b Iie-
JIOe CTOJIeTHE M BHJeJI MHOIOCTyIeHdYaThle pa-
KeThl, aBTOMATHYECKOE YIIpaBJIEHHE KOCMHYe-
CKUMHU KOpabJAMH, COJIHEUHYIO CHCTEMY, OpH-
€HTAIlMKd MEXKILJIAHEeTHOro Kopabys B KocMuue-
CKOM IIPOCTPAHCTBeE.
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OH BHICKa3axa
NpeAIoJIOKEeHne O
MBICJISAIMMUX CyIe-
CTBax B MHBIX MH-
pax. Ouenp MHOro
UHTEPECHBIX Huneu
BBIZIBUHYJ CKDPOM-
HBI}{ y4YHTEJb HU3
Kanyru. Im npwu-
AyMaHbl ras3oBhIe
pyJau Aas yrupasJie-
HUsA paKeToi B KOC-
Moce U aTrMmochepe.
Paboramu IluoJ-
KOBCKOIro HHTEpe-
COBaJIUCh YUYEHBIE

K. 3. ITuoaxosckuii BCEro mupa. Yue-
HUKHU I{uosKOBCKO-

ro M ero IocJieJOBaTeJN CO3AAaJIH NepBhle B MH-
pe Kocmuueckue Kopabsau. I{moinxkoBcKUII Teo-
peTnyecKM O00OCHOBAJI MEXKILJIAHETHLIE TTyTeme-
CTBHA M CTPACTHO BEPHJ, YTO €ro MeUTy OCy-
mecTBAT gpyrue. JJo ITnoIKOBCKOro HEKOTOpPLIE
n3obperaTesu mpeAjarajy KCIOJbB30BAaTH paKe-
THl AJIfA BO3AYXOIIaBaHusA. I{MONKOBCKHUI «HAa-
YYHJI» PAKeTHI JIeTaTh B Kocmoc. IIpuumna aBu-
JKEHHUA PaKeThl 3aJI0)KeHa B Heil caMoii: ee IIpH-
BOAAT B ABUI)KEHMWE BHITEKAIONIUE M3 Hee rashl.
Kakyio ckopocTsr HOIKHA pa3BUBaTh paKeTa,
yTOGHI IIPEONOJIETh 3eMHOE TATOTEHHEe M BBHI-
pBaThCca B KOcMHUUYeCKoe mpocTpaHcTBo? Oxojio
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8 kKM/C HOJKeH MMeThb CHapaj HJIM pakeTa,
yTOOBI HMKOTZIa HE ynacTh Ha 3eMJio, a CTaTh
ee MCKYCCTBEHHBIM cnyTHMKOM. IIpm cxopocTu
11,2 xm/c pakera yizer M3 IIOJSA TATOTEHUS
3eMJIN ¥ YJIETHT B MEXILJIAHETHOE IIPOCTPaH-
¢TBO, craHer cnyTHUKOM Connna. Iluoakos-
CKHIl pacCuMTall, CKOJbKO HYKHO paKeTe TOII-
amBa. OHA AOJKHA NOAHATHL cebs, MOAHATHL 3a-
mac TOILIMBA, Ipy3nl, npubopwl, Jiopeil, oHa
IOJIXKHA Ppa3BUTh HEOOXOAUMYIO CKODPOCTh JJIs
orpuiBa or 3emuu. IlmonkoBckuit m3obpes pa-
KeTHBIH I10e3J — MHOrOCTYNEHYATYI0 pPaKery.
B nepenneit pakere HaxoasiTcA NMPUOOPHI U IKHU-
nax. CrtyneHu pakeTsl paboTaioT IoouepesHO:
KOrjia TOILJIMBO B OAHON CTYIIEHM BBINOPHUT, OHA
cOpaceiBaeTcsi, pakera CTaHOBHTCHA Jerue. Ha-
ypHaer paboraTh BTOpas CcTymeHb u T.A. Ile-
pefHAA pakeTa, Kak IO acradere, IOJydaeT
CKOpOCTh, HAOPaHHYI0O MpeABIAYIIMMH paKeTa-
mu. MHOrocryneHuaTsle pakeThl, IPUAYMAHHEIE
IInonkoBckuM, paboTranu, COBepIIEHCTBOBA-
JIUCh, C HUX IIOJIETAMH BOILIOTHJIACH B JKH3Hb
MeuTa IeHUaJILHOTO Y4YEeHOro.
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TEHEPAJIBHBII KOHCTPYKTOP
KOCMHYECKHUX KOPABJIEA

YrTo6rl pacueTsl ¥ (OPMYJIBI BOILJIOTHJIUCH
B KOCMHUUYECKHMe anmnapaThl, YTOOb! YeJIOBEK CMOT
JeMCTBUTEJHbHO OTOPBATHCA OT 3eMJIM M BBLINTH
B KOCMHYECKOe IIPOCTPAHCTBO, HNOJIKEH ObLJ
npuiiTd reHepaJbHBIH KOHCTPYKTOP KOCMHUe-
CKuX KopabJeit, yeJoBeK HeoObIUaliHOM 9HEp-
MM, TBOPYECKOI'0 ¥ OPraHU3aI[MOHHOIO TaJaH-
Ta, KOOPAMHUDYIOmMUHE paboTy KpymHeHImmx
KOJUIEKTHMBOB, CO3JalOIIMX paKeTHO-KOCMHUe-
cKue cucTeMbl. TaKMM KOHCTPYKTOPOM OBl
Cepreit IlaBnosuu Kopoaes. OH poxauncs B
1906 roxy. Pa6Goras, 4ToO0BI KOPMHTBH CEMBIO.
3anumainicss B KueBCKOM ITOJIUTEXHUYECKOM HH-
cTuTyTe. 3areM npozonkua yueby B MockBe
B BhICIIeM TeXHHYECKOM y4yuJuine MM. Bayma-
Ha 1 B 1929 roay 3akoHumJa (axkyJbTeT aspo-
MeXaHUKH.3HaMeHHUTBI# KOHCTPYKTOpP A.H.Ty-
MoJieB BHICOKO OLIEHUJI OTUILIOMHEIN nmpoeKT Ko-
poJieBa, IOCBAIMIEHBIN JETKOMOTOPHBIM caMoJie-
ram. Ho meutwsl ysocuysu Cepres IlaByoBuua
JaJinllle, 3a MMpejesbl 3eMHOU aTMochepsl, Kynra
nmyTh caMoJieTaM 3akpeiT. B 1934 roxgy BeImJa
kuura C.II.Koponesa «PakerHsblil moJjieT B cTpa-
rochepe». ATy KHuUry ormerun K.9.I{moakxos-
ckuit. B mauane 30-x romos C.II.KoposieB BO3-
rJIaBuJI TPYNIY HHXKEHEpPOB — CIIeIIMaJINCTOB
B oOyacTu pakeTHOro aBuikeHus. IlepBbie pa-
KeThl 3apOXJajiich B KOHCTPYKTOPCKUX Oropo
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HA 3KCIIePUMEHTAJIb-
HEIX 3aBOojax, IIpo-
XOAWJM MCIBITAHUSA
Ha mnoauroHax. C
umeHem Koposena
CBA3aHBl BCE HAIIH
JOCTHIKEHUS B 3aBO-
€BaHUM  KOCMOCa:
NepBHI  HMCKYCCT-
BE€HHBIH CIYTHUK,
pakera, JOCTaBHUB-
mas BeIMIeJ Ha Jly-
HY, aBTOMaTHYeCKasd
craHuus, chororpa-
¢upoBaBmasa ee 06-
paTHYI0O  CTOPOHY,
NMHJIOTHPpYEeMbIEe KOC- C.II. Kopones
MUYecKHe KopabJiu.
Koposnes — «C.II.», KaK ero Apy»KecKH Ha3bI-
BaJIM COTPYAHUKHM — IIPOBOXKAJI B IIOJIET KaXK-
JIOr0 KOCMOHABTA M J[aBajJl COBEThl BO BpeMs
1oJIeTa, MOJHUEHOCHO IPHMHUMASA €JUHCTBEHHO
NpaBUJILHOE pemeHue B Ji000# o6GCTaHOBKeE.

3a 60 JieT KM3HM 3aMeYaTeJIbHEIN YUYeHBIH
KoposieB MHOro ycmes cpejiaTh He TOJBKO IJIs
Hameit PORVMHEBI, HO M JJIsT BCEro 4ejiOBeYecTBa.
Ob6snamasi HeOOLIKHOBEHHBIM YMOM, CMEJIOCTBIO,
OH ropsiuo BepuJ B OecrpenesbHbie BO3MOXKHO-
CTH 4eJIOBEKa, B TO, YTO OCBOEHHE KOCMOCA IIpHU-
HeceT JiogsaAM 0Jiaro ¥ cuacThe.

B cozmaHumM paKeTHO-KOCMHYECKOH TeXHHUKH
YYaCTBYIOT TBHICAYM YYEHBIX, HHIKEHEpPOB, pa-
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6ounx, macmTabbl paboT TPebyioT 00BbeAUHEHU S
YCHWJINH JiIofel MHOrux obsacTeil HAYyKM U TeX-
HUKHU. 'enepansHuiit koHCcTpyKTOp C.II.KoOpO-
JIeB yMeJ] HaXOAUTH CIIOCOOHBIX, TAJIAHTJIUBEIX
CIIeIIHAJIACTOB, YMEJI CO3LaTh TBOPUYECKYIO 00-
CTaHOBKY, paboTaBmue ¢ HMM 3apa’KaJluCh €ro
3Hepruei M Bce CHUJBI OTAABaJK o0IieMy Zesy.
Beex, KTO yJacTBOBaJI B TOM MJIM HHOM JKCIle-
puMmeHTe, KoponeB o0benuHsAN MOHATHEM «MEI».
IIpm pemeHMH CJIOKHBLIX, a IIOPOIl COBEPIIEHHO
HOBBIX BompocoB Cepreiro IlaBioBuuy momorasia
cMmesiafg (aHTA3UA, HEUCTPEOMMBIA ONTHUMHU3SM U
pa3yMHasa OCTOPOKHOCThE. OH ymes u Jyrobus pu-
CKOBaTh, HO HMKOrZa He 3a0bIBaJI O IIEHHOCTH
YeJIOBEUEeCKOM JKH3HM, BepHee, ee OeCIleHHOCTH,
TaK KaK JOpOXKe UeJIOBeKA HUUEro Her.

BAWKOHYP — TJIABHBII KOCMOJXPOM
HAYAJIA KOCMHYECKOH 9PbI

Pemerme 0 co3maHMM KocMozpoma OblIO
npuHATO B 1953 roxy, Korpa B Haulei cTpaHe
paborasn kocmoapom Kamycrum SAp, nmpuayman-
HBIH IJIA 3aIyCKOB IIEJIOTO PSAa PEaKTHUBHBIX
anmapaToB, CO3ZAaHHBIX IIOA PYKOBOACTBOM
C.II.Koponesa. Ha aTom ke KocMozpome OCy-
mMeCTBJIEHb! W TePBble 3aTyCKHU reodU3NUecKUX
pakKeT oA PYKOBOACTBOM akagemMuka A.A.Bia-
roupaBoBa. OHM fajsm O4YeHb MHOTrO€ IJS MHC-
CJeIOBAHMA KOCMHUYECKOro IIPOCTPAHCTBA
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BILIOTH AO BeICOTH 400 kM. [li1a co3naHusa mep-
BOM MEXKOHTUHEHTAJbHOH OaJlIMCTHYECKON
pakeTsl TpeGoBasach HoBag 06as3a, KoTopas Obl
ofecrieunia COOTBETCTBYIOLIYIO RAJILHOCTh IIO-
Jeta. TpaekTopHIo moJiera cjie0BaJIO BRIOMPATH
TaK, 4TOOBRI OHA IIPDOXOAMJIA HAJ MAaJIOHACEJeH-
HBIMH NIYHKTAMH C 3allafa Ha BOCTOK. JHepre-
THYECKH BBIT'OJIEH 3allyCK PaKeT UMEHHO B 3TOM
HampaBJIeHHH, TaK Kak 3eMJisi CBOMM Bpalue-
HueM nobaBisgeT cKopocTb. VI3 Tpex BapHaHTOB
6b11 BeIOpaH Bajikomyp. CtrapT orciozma II03BO-
JISJI OCYIIECTBJATH Tpaccy mamHOi 6400 KM
yepe3 KamuaTky. CTpOUTEILCTBO Pa3BePHYJIOCH
OueHb OnICTPO. B TsaKeJeHmuUX YyCHAOBUAX —
Temneparypa no +45°C, nbuib, rpssb, OYeHb
MHOro 3Mei#fi — JIIOAM CTPOMJIH KOCMOAPOM.
IToguac B JXyTKOif »Kape OTKashIBaJa TEXHUKA,
He 3aBOJUJINCH MOTOPHI, a JIIOAU BHIIEPKUBAJIHU.
TpeGoBaHMA K KadeCTBY CTPOMTEJbCTBA ObLIHM
OuYeHb BBICOKHMe. KOHCTPYKLHMHM AOJIXKHBI OBITH
IIPOYHBIMM M JOJAroBeuHbIMH. OCHOBHBIM SABJIA-
JIOCh COOPYKEHHEe ITYCKOBOTO CTapTOBOI'O KOM-
naexca. C Hero ¥ HayaTo OBLIIO CTPOMTEIBLCTBO,
3aTeM pa3BepHYTHl BCce PaGOTHI IO CTPOUTEJIb-
CTBY IIYCKOBOrO MUHHMMYMAa, T.e. HauMeHbIllee
KOJIMYECTBO COOPYXKEeHHi M 000pyZoBaHUA, KO-
TOphle HEOOXOAUME! Ui mepBoro mycka. Croxa
BXOIAT 3JIEKTPOCTAHLUA, JKeJie3HAA M IIOCCeil-
HafA JOpOr'W, MOHTAXXHBIM KOPIIyC, KOMIIpeccop-
Had, crapToBble ycTpoiictBa u T.X. Crnemmasnu-
CThI, y3ke nMmeBmue onelT Kanycruna fpa, TBO-
puJau yyzeca, YCHJIUS BCEX CTPOMTEJIeH COBep-
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muau uygo. axxe Kopones He moBepui: «He-
yakenn co3panu?! B Takoit KOpOTKHit CpOK!»
15 mas 1957 roga B 18 uyacoB 50 MuHYT ObLI
IIpOU3BEIEeH CTAapT IIePBOil MEKKOHTHHEHTAJb-
HOM 0aJIIMCTHYECKOM paKeThl. OTY JaTy He IIpH-
HATO oTMeuaTh. Ho 0 Heif MOMHAT KaK 00 ofgHOH
M3 BeX OTeYEeCTBEHHONH KOCMHUUYECKOM TeXHHKH.
NmenHOo K Hell ObLJI NPUYPOUEH 3AIyCK pake-
THI-HOCHTEJIA «JHEpPrusA», KOTOpas CTapTOBaja
B 3TOT IeHb TPHUALATH JieT cinycTsa. Ilpu Tee-
BU3MOHHBIX Tepenauax mu3 BailkoHypa BHUIHO,
KaK IIPOMCXOAUT BHIXOJA PAKEThl U3 CTAPTOBBIX
orop. OHM OTXOAAT, pacKpHIBasCh, KakK Jele-
CTKM TIOJBIAHA, KOTOPBLIX TaK MHOI'0 BECHOI1
B crenu! KocMogpoM — 3TO He TOJBKO I'pa-
JaHCKOe COOpYXKeHUe, DTO NOJHUrOH IIepenoBOH
MHYXEHEepHOH MBICIU. 371eCh IPOBOAATCS BCE BU-
Ibl Ha3eMHBIX M JIETHBIX HCILITAHUI pPaKeTHO-
KOCMHMYECKON TeXHHUKHU. 3JecCh Ke pacriojara-
IOTCA XPaHWUJIUINA JJis paKeT-HOCUTeJei, Tex-
HUKH, 3aBOALI II0 ITPOU3BOACTBY KOMIIOHEHTOB
KPHOreHHOro TomauBa (37ech BeIpabaThIBAIOTCH
B TOJ THICAYM TOHH MXKHUIKOrO KHCJIOPOZA M a30-
Ta). EcThb 3anpaBOUYHBIE CTAHIIUHA KOCMHYECKHX
arapaToB, CJIOXKHBIEé KOHTPOJBHBIE CHCTEMBI
obopyaoBaHusA, CUCTEMbI aBTOMATHUUYECKOro pe-
TYJIMDOBAaHUA M yIpaBjeHuA. Bce 3To o6ciy-
UBAETCH OMBITHBIMU U KBAJIMDUUMPOBAHHBIMYU
crnenuaaucramMu. JIIOoo¥ roTroBAT paKeThl K HC-
NBITAHUAM, <«y4aT» HMX JieTaTb. B cocTaB KoC-
MOZPOMa BXOAAT TaKxKe M 000pyAOBaHHEIE ITOJIA
nageHusi. PakeTsl Beib, KaK INPaBUJIO, TpeX-
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CTyIleHYaThle, & TO M YEThHIPEXCTyNeHuaThle, C
pasroHHBIMU GokamMu. Ux Henb3sa oTOpachIBATHL
KyZAa IONaji0 — eCTh CIEeIHMAJbHO OTBEAEHHEIE
mecta Ha ypajmeHuu 300—400 xm pns mepsoit
crynesu, 1200—1500 kM pia BTOPOi CTymeHH.
Ha xocmoppome paboraeT meTeocsy»kba, pac-
YeTHRIM LIEHTD, cayxkba Oe3omacHOCTH, aHAJIN3a
MOJIYYEHHBIX HM3MEPEeHHi, XUMHUeCcKasa, aspox-
pOMHasi, aBTOMOOHJIbHAsI, MeLUIIMHCKAA.

Kocmoapom — 3TO umesnslii KOMILIEKC, YAH-
BUTEJbHBIN HAYYHO-TEXHHUYECKHH TIOpoOA, TAe
TPYASATCS 3aMedaTesbHbIE JIIOAU.

KTO IIPUAYMAIJ PAKETY?

Pakera Onia m3BecTHa AaBHO. QOueBUAHO,
OHA NMOSABHJIACH MHOT'O BEKOB Ha3aja Ha BocToke.
Boamoxxno, B [IpeBHem Kutae — poauHe no-
poxa. PaxkeTsl HCIOJB30BalM BO BpeMs HAPOX-
HBIX IIPa3gHECTB, ycTpauBaau (eiliepBepKu, 3a-
Kuraau B HeOe OrHeHHBIE NOMAU, (DOHTAHEI,
Kojeca. PaxkeTsl IpMMEHSAJIM B BOEHHOM JeJe.
Hosiroe BpeMs pakera Obljia OJHOBPEMEHHO M
opyxkuem, u urpymroi. Ilpu Ilerpe I O6mlia
co3laHa M IIPUMEHAJACh OAHO(MYHTOBAS CHI-
HaJibHAs pakera «obpasua 1717 roma», ocra-
BaBIIAsCsA Ha BOOpY:KeHHUHU o KoHIa XIX Beka.
Ona nogHrManach Ha BBICOTY OO ONHOTO KH-
aometpa. Hekoroprsle m3obperaTesnu npexpsara-
JU WMCHOJB30BATh pPaKeTy IJIsi BO3NYXOILJIaBa-
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gusa. HayduuBIIHCH
MOAHMMATBCA Ha
BO3AYIIHBIX  IHa-
pax, Jionu ObLIH
6eCIIOMOILHbI B
BO3AyXe. YIpas-
AsgeMBlili annapart
TsoKeJiee  BO3AY-
Xa — BOT O YeM
MeuTaJl peBOJIIOIM-
ouep H.Kunbauan-
yyy B Kasemare
IleTponaBOBCKOMA
KpemocTH, OCYX-
JIeHHBI# HA Ka3Hb
3a TOKylIeHue Ha
mapsa. 3a MAecATh
IHe# 0 CMepPTH OH
sapepmuy paboTy
Haj cBOMM u3o0pe-
TeHUeM U Tepenan
afiBOKaTY He
rmpochk0y O ITOMHJIO-
BaHMU WJH KaJO-
6y, a «IIpoeKT BO3-
AYXOILIaBATEJILHO
ro npubopa» (4ep-
TEXM M MaTeMaTu-
yecKkue pacueTsl
paxkersl.) VIMEHHO
pakerTa, CUMTAJ
OH, OTKpOeT 4YeJIOo-
BeKy nyTb B He6O.



B TiopsMe nepes cMepThio Knbanbuny pasmbli-
JSJ O TOM, KaK IIPUMEHUTH AJA IIOJIeTa dHep-
ruio0 rasoB, o0pas3ylOmuXCs IIPH BOCILIAaMeHe-
HUM B3PBIBUATHIX BemeCTB. B CBOMX pacCyX-
JEeHMAX OH IIDHIIEJI K HJee He caMoJieTa, a
MMEHHO 3Be3/l0JIeTa, TaK KAaK ero amnmapaTr Mor
ABUTATLCA M B BO3AyXe, M B 0e3BO3QYyIIHOM
npocTpancTBe. OH MeuTas 06 0CBOOOXKAEHUH Ue-
JIOBEKa OT COIMAJILHOrO 'HETA M OT IIPHKOBaH-
HocTH K 3emye. OH OBLI DPEBOJIIOIMOHEPOM H
B NIOJINTHKEe, 1 B HAYKe.

B cBoem «IIpoekTe...» oH mucan: «§f Bepio
B OCYIIECTBMMOCTb MO€H MJeH, M 3Ta Bepa MOA-
JIeP>KUBAET MEHS B MOEM YKACHOM ITOJIOXKEHHH.
Ecau mMom upen mocje TmarteJabHOro obcyxnae-
HUA Yy4YeHBIMH-CIelaaucTaMu OyayT IpH3Ha-
Hbl OCYIIECTBHMBLIMH, TO d OyAy CYACTIHUB U
CIIOKOMHO BCTPEUY CMepThb».

9YTO TAKOE PAKETA?

Korga-to XX Bex Ha3BaJu paKeTHBLIM, XO-
T pakera Obplra u3obpeTeHa 3HAYHUTEJIBHO
paHbIe 3JIEKTPOMOTOpPa, ABUIraTeJ I BHYTpPEH-
Hero CropaHus M Jake NapoBOH MamuHBI. B
OOJIBIIIOM CeMeHCTBe paKeT Yy KaXJoil CBOM
ob6sazaHHOCTH. CaMble OOJIbIIME M MOIIHBIE OT-
KPBLIN YeJIOBEKY IIYTh BO BceJlIeHHYIO, UX MO-
ryuyme JABUTATEJH IIPEOZOJIEJI CHJIy 3eMHOTr0
NPATAMKEeHUA. PakeTs noMeHbIne, ¢ MEHbLIIH-
MH CKOPOCTSIMH M HAa MEHBIIMX BBICOTAX BHI-
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noJHAKT 60Jjiee CKPOMHYIO, HO OYE€HBb I10JIe3-
HyI0 paboTy: reodpmuanuyecKkue U METEOpPOJIOTH-
YyeCKHe paKeThl MHGOOPMHUDYIOT O COCTOSHUH
BepxXHe# arMocdepsl, MarHUTHOrO NOJsa 3eM-
JU, KOCMHUYECKWUX JIydyaX, HCCJIEAYIOT II0osica
panuanuu, dororpadupyor obisaxka. Pakernl
He TOJIBKO IIOMOraloT IIpeZcKa3aTh MOroxy, HO
U JeJal0T ee: I'PO3OBBIE TYyYH ceiuac MOYKHO
PacCTPeJATh PaKeTaMH CO CHEIIMAJIbHBIM XH-
MHMYECKMM 3apAZOoM, M B HYXKHOE BpeMs B
HYKHOM MecCTe IIoizeT, HalpuMep, BMeCTO Iy-
OuTeJBLHOrO rpaja moxab. K coxxajleHuio, He
BCe paKeTsl ITpeAHA3HAYEHBI AJIA CTPEJbLOBI IT0
TaKUM 0e300MIHBIM IIeJIAM.

KAK YCTPOEHA PAKETA?

Kopnye, aBurarenb, TOIJIWBO, NPHOOpPHI U
(rnaBHOe!) moye3Hasa Harpyska. Kopmyca, mu-
JUHAPUYECKHE Tejla paKeT AeJlaloTCsa M3 Jer-
KX, IPOYHBIX MATEPHAJIOB: JIOPAJIOMUHUA,
THTaHA, MHOTAA M3 ILJIacTMacchl. JIBHrarenu
y OOJBIIMHCTBA COBPEMEHHHIX PAKeT KUIKO-
CTHHIE, PEaKTHBHBIE. B KocMoce HeT KHCJO-
pona, MPUXOAUTCH, KAK I'OBOPAT, BO3UTHL TIO-
ployee X OKHCJIHTEJb. B KaMepax XHUIKOCT-
HBEIX JABUraTeJedl TrOpAT CIHUDPT, KEePOCHH, a
TaK)Xe Jpyrue BHALI BBICOKOKAJOPHIIHOroO
ToruBa. OKHCINTENIM — UYHMCTHIN KHCJIODPOX,
a3oTHas KuciaoTa. EcTh pakeTsl, paforaiomiue
Ha TBEePAOM TOIJIMBE, Y HUX ropioydyee M OKHC-
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JUTEJb B TOTOBO¥M cMmecH. «IIumia» Takux ABU-
raTejieii — IMOPOX Pa3JUUYHOrO cocTaBa. B mo-
cJienHee BpeMs YYeHBIe M HMHXKeHepnl pabora-
IOT HaJ HOBBIMH BHJIAMH TBEpPAOro TOIJIMBA,
HaJ HOBBIMM KOHCTPYKIMAMH PAKETHBIX ABH-
rateneii. Hanmpumep, MOHHBIN: 2JIeKTPHUYECKOE
1oJie Pa3roHAEeT MOHBl — 3apAMKeHHbIe OCKOJI-
KM aTOMOB, <«IIPOM3BOAMMBIE» CHENHAJIbLHBIM
reHepaTopoM; WJM IJIa3MEHHBEIH: CMeChb 3JIeK-
TPOHOB ¥ MOHOB Pa3roOHAETCS 3JeKTPHUUYECKHUM
¥ MArHUTHBIM IIOJSAMH. B ssimepHOM ABHUTraTeje
pabouee BemeCTBO HAarpeBaeTCss B peaKTope,
saTeM BbIOpachIBaeTcs uepe3 comjo. Bo Bcex
THIIAX PaKeT CTPys ras3oB BeIOpachIBaeTcs ue-
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pe3 oTBepCcTHEe — COILJIO — Ha3aj, TOJIKas pa-
KeTy Bmepexn. JIBurareilr — 3TO cuja Kopaod-
Jf, HO cuja cjenas, 6e3 pasyma. Pagym pa-
KeThl — ee mpubopel. OHU CcTpOro cJeAAT 3a
KaXabIM KojebaHHEeM, He JAIOT OTKJOHUTBHCS
OT pacuyeTHOM TPAEKTOPHH.

YTO TAKOE HCKYCCTBEHHBIN
CIIYTHHK?

4 okTabpa 1957 roma cuuTaeTcs HaYaJIOM
KOCMMUECKO! 3pbl. B 3TOT ZAeHb Obla ocymiecT-
BJIEH 3allyCK INEePBOro KOCMMYECKOro armmapa-
Ta — MCKYCCTBEHHOro CHyTHMKa 3emau. Ero
BBIBEJIa HA OpOUTY paKeTa-HOCHTEdb, KOTOpad,
PasBUB CKOPOCTh 8 KM/C, B3JjieTeJa BEePTHUKAJb-
HO. ABTOMaTHYeCKHE YCTPOMCTBA IO 3aJaHHOM
nporpaMme YIOpaBJIsAIN ABUKEHHEM paKeThHl.
Ona, mpoiipa 200 KM, MOCTENEHHO ITPUHSAJA
TOPU3OHTAJIbHOE HAIIpaBJIeHHWE, JIerjla Ha KYpC
¥ OTIIpaBHJIA B NyTh OjeCTAIIUY map u3 ajio-
MHHHEBHIX CILJIABOB AuaMeTpoM 58 cM, maccoii
84 Kr, ¢ ueTHIpbMJ#A ABYXMETPOBLIMH yCaMu-aH-
TeHaMu. Ha 3emiie IpHHUMAIN PagVOCUTHAJIIBI
13 KOCMoOca, pacmudpoBbiBaim HUX. Beaex 3a
NEePBLIM CHOYTHUKOM ObIIM 3amyImeHbl BTOPOH
¢ cobakoii Jlaiikoii, MOTOM TPeTH#l C Pa3HBIMU
npubopaMu IJisg u3ydyeHMs aTMochepnsl 3emJu,
COJIHEYHOIO H3NyYeHHUd. Ilocnenylomue cmoyT-
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HUKHN cdororpadupoBasn 0OOpPaATHYIO CTOPOHY
JIyusl, cOpocusn Ha JIyHy BeiMnmen. B Hacro-
simee BpeM#d TPYZAHO HaKe COCUMTATh, CKOJBKO
CIIYTHAKOB 3aIlyII€HO B pa3HHBIX cTpaHax. Kax-
OBl 3amyCK IIpecjiefyeT KaKyIo-TO leJb: eCTh
CIYTHUKHU JJIA W3YYEHUSA IIOrofbi, NS DPanuo-
CBASHU, IJIS TeJEeBU3HOHHON Ilepefayul, CIIyTHH-
KHu-pa3BefuukH. Ho nmo opbure BOKpPyr 3eMJiu
OHM MOTyT BpamaTbCAd BEYHO JHUIIbL TEOPETH-
yecKH. CKODOCTh CIIyTHHKA IIOCTEIIEHHO CHH-
JKaeTcda, XOTA OH M ABUIKETCS Ha OOJbIION BHI-
coTe, rae Bo3xgyxa moutH Her. Jlake npu HuU-
YTOXKHOM IIJIOTHOCTH BO3AYyXa CIIYTHUK HCIIBI-
THIBaeT conporuBieHue. Iloner ero co BpeMeneM
ropMmoauTcA. CIIyTHHUK MOKET BpamaThbCsa Io-
IaMH, HO B KOHIIe KOHIIOB CHU3UTCH, BOHAET
B ILUIOTHBI# CJIO¥ aTMoc(dephl, CTOPDHT ¥ DACChI-
nercsa. HeKoTopele CIYTHUKY YHUYTOXKAIOT CHUT-
HasoM ¢ 3emau. Hexkoropnie MoryTr ObITH BO3-
BpaleHbl Ha3ajJ ¢ MOMOIILIO APYTrUX KOCMUUe-
CKHX amnmnapaToB. B COBpeMEHHBIX YCJIOBUAX 3a-
MyOIeHO y3Ke B Pa3HbIX CTPaHax Takoe 6oJbmroe
KOJIMYECTBO CHYTHHUKOB, YTO JJISI aCTPOHOMOB
9TO CTAHOBUTCH IIOMEXOM IpU HAOJIONEeHUAX 3a
He0eCHBIMH CBeTHJIaMH. 32 HEKOTOPBIMM CIIYT-
HUKaAMH BeJyTCS CHelUaJbHLIE HAOIIONEeHUS.
Oco6eHHOCTH B HX ABHMIKEHHM YKAa3bIBAlOT Ha
HepaBHOMEDHOe ITPUTAXKEeHUe 3eMJH. ITO JfaeT
BO3MOYKHOCTh U3YyYaTh CTPOeHHe Hamell IJjaHe-
ThHI, YTOYHUTL €€ GopMy, OOHADYKUTH CKPBITHIE
B ee Helpax IIoJie3HbIe HMCKomaemele. C 1mo-

383



MOINbI0O CIYTHUKOB Pa3BEALIBAIOT pPaxNaIlVIOH-
HYIO ONAacCHOCTb, MCCJAEAYIOT KOCMHYECKOe H3-
JyuyeHHe, H3y4aoT armocohepy, HOHOChepy,
BJIMSAHUE HA Hee COJIHEeUHO! aKTMBHOCTH U MHO-
roe apyroe.

04,10, 1957

KR
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KAK YCTPOEH JIETAIOUIAN
KOCMHYECKHH OM?

IIpopeIB B KOCMOC COBEpPIIWNJIA ABYXCTYIIEH-
yaTasg pakera-HOCUTENb «CIyTHHK», TpexcCTy-
TeHYaThle paKeThl-HOCUTeJIX «BOoCTOK» BEHIBEIH
Ha opOUTY nepBBleé KOCMHUYECKHE KOpabJu ¢ ue-
JIoBeKOM Ha 6opTy. C ¥X MOMOIIBIO CTapPTOBAJIH
IIepBLHle JIYHHBLICE CTAHLUK, CIYTHUKHU CEPUH
«Kocmoc». IloaBieHue TpexCcTyIeHUYaTOR pake-
TeI-HOCUTENA «Col03» eme OoJjiee pacIIXPHIO
BO3MOYXHOCTH KOCMOHABTHKH. TsaxKenas MHOro-
CTyIlleHYaTas paxera-HocuTesb «IIporom», cmo-
co6Has HecTH Ha cBoeM GopTy 20 TOHH IOJIe3-
HOM HArpy3KH, IOMOTrJa HAYaTh MCCJICLOBAHUS
Mapca, BeHepsl M Apyrux ILJIaHET, BbIBeJA B
KocMoc opOuraabHbie craEuuH «Caaror» u
«MHp», KOTODBIE CHIYXHUJIU M CJYIKAT KOCMHU-
YeCKHMM JOMOM JJIA Jiojeit, paborammux HA
opbute. B KoCMHYECKOM KOMILIEKCe pa3melra-
IoTcs obopymoBaHue, NpuUOOpHI, 3amachl BOXALI
¥ UM, MatepuajoB. KocMuueckasa cTaHUIUA
HaImOMMHAeT cpasy ¥ JAOM, ¥ JabopaTopuio, u
MAaIINHY, A0 OTKa3a HAYMHEHHYIO0 pasHooOpas-
HOM TexHMKOM. I'J1aBHOe moMeleHuWe CTaH-
LM — OCHOBHOH OTCEK — IIPEACTaBJIAET CO-
00if 1Ba UMJIMHApPA Pa3HBIX AHAMETPOB, COENM-
HEHHBIX MeXzay coboii KoHycom. B majsom nu-
JUHJpEe pacnojaraiTcs pabouue mecTa KOCMO-
HaBTOB M IEHTPAJbHBIH NyJIbT yIOpaBJIEHUSA
crannuei. B konyce — «cragmoH» (camMoxBHU-
JKYyIIaACsa [OOPOXKKA) M Apyroe o0opyaoBaHMe
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JJIg TPEHUPOBKHM M MEAMIIMHCKOrO KOHTPOJA
3a 30pPOBbEM 3KHMa)Ka. IIpM AJUTEJSHLHOM IIO-
Jere IPUXOAUTCA TPEHUPOBATHCH KaMKIAbIH
IeHb, NHaUe MBI B HEBECOMOCTH OCJIAOHYT.
B Gospmom muiMHApPE PACIIONOMKEH XOJOXHJIb-
HUK, XPaHATCA 3amachkl BOABI M IHIHA, YCTa-
HOBJIEHO YCTPOMCTBO MAJIA IIOAOrpeBa BOXLI.
3xech ke 000pPYAOBAHBEI M CIIAJIbHBEIE MECTa: HA
HOYb KaXXAbIH KOCMOHABT YKJIAALIBA€TCHA B IIEp-
COHAJIPHBIN CHAJIBHBIH MEIIOK M IIPHCTeruBa-
eTcd peMHeM. 3a CTEeHKOH OCHOBHOT'O OTCEKa
pacmnojyiaraeTcsi HerepMeTH3HPYEMBI OTCEeK ¢
KOPPEKTHPYIOIIe HABUraTeIbHOM YCTAHOBKOM.
C ee moMoOmBI0O KOCMOHABTHI IO Mepe Hanolb-
HOCTH MEHHAIOT MNOJIO}KEHHe CTaHLUUHU B IIPO-
CTPAHCTBE, BPEMs OT BPEMEHH IIONPAaBJIAIOT ee
opbury.

XoTh pa3dMepsl CTAHUIUM U OoJbImINe — OJIH-
Ha oxkoyo 25 M, macca — moutH 25 T, 0o0'beM
repMeTH3UpPOBaHHBIX OoTceKkoB 100 M3, HO TecC-
HOBaTO Bce-Taku. CaMIMIKOM MHOro o6opynmoBa-
HHS NPHUXOAUTCHA 3NeCh pasMemarsh. ECTh BO3-
MOYKHOCTbH €C037aTh OoJiee yA00HBIE YCIOBUSA IJISA
Wu3uu u paboThl KOCMOHABTOB Ha OpOHTE —
WMCIOJIB3YIOT CIeIUaIu3UPOBAHHLIE MOZAYJH C
HAy4YyHOM anmnapaTtypoy, KOTOphle NIPHCTHLIKOBEI-
BalOTCA K craHuuu. CTaHUUA MMEEeT HEeCKOJIBKO
CTBIKOBOYHBIX Y3JIOB, K KOTOPHIM, KaK K NpPH-
yajiaM, IOAXOASAT TPAHCIOPTHBIE KOopabiau, xo-
CTaBJAKINNEe HAa OPOHUTANBHYIO CTAHIIUIO 9KC-
TIeIVIIY TIOCEIEeHNs, JAOMOJHUTEJIbHbBIE I'DY3HI,
obopymoBanme. B Kocmoce IIOCTOSAHHO HIET
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CTpOMTEJLCTBO. B Oyaymem opb6uraabHbIe
CTAHIIUH NOABATCA HE TOJBKO B OKPECTHOCTAX
3emau, HO U JIynsl, Mapca, Benepri. Co3na-
BaTh IOCEJIeHUA MAJId KOCMOHABTOB BMECTE C
HH)KeHepaMHu Korpa-Hubyanr OyayT um amsaii-
Hepbl, M apXHUTEKTOpHI. YeJloBeueCTBY, Ha-
nieflIeMy AOPOry B KOCMOC, IPEACTOHUT ee
NPOKJIAABIBATh Jajiblmie U OO0KHBATH HAIIY
CosiHeUYHYI0O CHCTEMY.

INEPBBIII KOCMOHABT 3EMJIHA

3amycKk IepBOro B MHUDPE HCKYCCTBEHHOTO
COYTHHUKA 3eMJIM O3HAMEHOBAJI HAYaJI0 KOCMH-
yecKoit 3pul, a 12 ampensa 1961 roma ¢ koc-
moapoma Bailikomyp momHsijica B He0O KOCMHU-
yecKuil Kopabss «BocTok» ¢ uessoBeKOoM Ha Gop-
Ty. Opuit Anexceesnu I'arapun, OTKpPBIBUIMIA
IIOpory B Kocmoc, obJieTen 3eMHO#1 map 3a 108
MUHYT U COBEepIIMJI MOCAAKY B 3alaHHOM paii-
OHe. A 3a Ka)KJI0Ol MMHYTOM €ro mnoJiera — IIO-
HUCK, yIopHas paboTa KOHCTPYKTOPOB, HHIKe-
HepoB, pabouux Bcex crenuajabHOcTei. Ocymre-
CTBUJIACH JABHAA MeUTa uejoBeKa — obpecTu
KpPBUILA M B3JIETeTh HaJ 3eMJeii.

I0.A.Tarapun pomuncsa B 1934 romy nox
CMOJIEHCKOM, YYMJICS B PEMECJeHHOM YUMJIU-
me, B MHAYCTPHAJBLHOM TE€XHHUKyME, B a3POK-
aybe, 3aTeM B aBHAIMOHHOM YYHJIHNIIE.

Xopomas TeopeTHuecKasi, IpaKTAYECKasdA M
(u3uvecras MOATOTOBKA MO3BOJIMJIN €My BOMTH
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B OTPAX KOCMOHAaB-
ToB. OH OBIN BHI-
Opan u3 Bcex ca-
MBIX JIYYIOUX, 370-
POBBIX M TIOATOTOB-
JIeHHBIX. IToner
FO.A.T'arapuna mHa-
YaJICsA C ero 3Hame-
HuToro:  «Iloexa-
aul» Camoe mepsoe
BIeYyaTJIeHue IIpHu
BUAe 3eMJIH U3 KOC-
moca: «Kpacora-To
kakasal» OT uToros
IIepBOro moJjeTa 3a-
BHUCeJIa  JaJbHeu-
mas IporpaMmma.

JOA. T'azapun BosnoBanuce yue-
Hble, KOHCTPYKTO-
pBI, MHIXEHEPHI, Me-

OWKHA, CBASHCTHI: KAKOBBI OYAYyT pe3yJabTATHI

HEBHAAHHOIO 0 CHUX IIOpP 9KCIiepuMeHTa?

IToseT mepBOro KOCMOHABTa IIOKa3aJjl, YTO B
YCJIOBHAAX HEBECOMOCTH, B YCJIOBHSX, IIOUTU BO
BCEM OTJIMYHBIX OT 3eMHBIX, MOXHO paboTaTs,
00)XKMBATh KOCMUYECKOE IIPOCTPAHCTBO, CO37a-
Bafd ycJOBHA Aas 0e30MacHOM M YCIIEMIHOM pa-
6OTHI.

IOpwuit T'arapus GbLT ZOCTOMH OBITH IIEPBLIM.
CBOMM MYKeCcTBOM, TpyAoOJioOueM, IieJIeyCcT-
PEMJIEHHOCTBIO OH J0Ka3ajl, YTO BO3MOXKHOCTH
YeJIOBEKA HENCUEePIIaeMBbI.
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Ero mio6una Bcs mnaHera. OH cTasm CHMBO-
JsioMm Hamero BpemeHH. OZHAKO He XOTeJ OCTa-
HaBJIUBATHLCS HA AOCTUTHYTOM, I'OTOBMJICS K HO-
BBIM IOJIeTaM... Tparuuyeckas aBapusi BO BpeMs
OJHOTO M3 TPEHHMPOBOYHBIX IIOJIETOB Ha peak-
THBHOM camojeTe obopBajia JXM3Hb II€PBOTO
KOCMOHAaBTa IaHeTsl. Ho Jiogu 3eMiin Bcerpa
oyayr nomMuuTh IOpus I'arapuna, ero HeoObIK-
HOBEHHO N00pYyI0 YJBIOKY.

KOCMOHABT Ne 2

Bmecre ¢ IOpuem T'arapmHbIM OCBaMBas KO-
pabas «BocTok-1» 1 12 anpens 1961 roga On1ix
roToB JieTeTh B Kocmoc nybOsep I'epmam Crena-
HoBHY TuroB. O0a KOCMOHABTAa BHIIMIJIU Ha KOC-
MOAPOM B CKa(daHIpax, HOJHOCTHIO IOTOBBIE K
HEBUJAHHOMY cTapTy. TOJBLKO IOCJe rarapus-
ckoro «K crapry rotoB!» TuToB cCHsJ mjeMm u
IIpeBpaTHJICs B HabiioparTeJs.

Bot uto Bcmomunai I'.C.Turos o moxnere Ta-
rapuHa. «Pakera orOpacsiBajia CTYIIeHb 33 CTYy-
neHbio. HakoHer MBI YCJBIIIAJIN KOPOTKHI JO-
KJIaJT KOCMOHaBTa. I'arapumH cooOmiuj, 4TO Ha-
CTyIINJIa TTOPa HEBECOMOCTH — KOpalbJib BhIIIEN]
Ha opOuty. Kak OH mepeHeceT COCTOsIHME He-
BecomocTn? Bce BHMMaHMe OBLJIO MPMKOBAHO K
nepenauaM u3 Kocmoca. Kak cebsa uyBCTByeT
IOpuit? 9ToT BOIpPOC BOJHOBAJ B TOT MOMEHT
Kaxxaoro u3 Hac. I Ha Hero orBeTus cam la-
rapuH: «lIloser mpoxozur ycmemHo. YyBCTBO
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HEeBEeCOMOCTH
HopMmaJsibHOe. Ca-
MOUYYBCTBHE XO-
pomee. Bce mpu-
0opbl, BCA cHUCTe-
Ma paboTalT XOo-
pomo». S pazxo-
Bajicd, HO OXHO-
BPEMEHHO IIen-
Tax Hpo ceba ¢
0eCIIOKOMCTBOM:
«Tonbko OBI IpU-
semunica OGaaro-
IIOJIYYHO» .
ITorom Haua-
JIUCh TIOATOTOBKHU
K moJiety Kopal-
I'C. Tumos a1 «BocTok-2», ¢
HOBBIMHU, OoJiee
CJOXXHBIMM 3amauyamu. Heobxoxumo OvLIO HO-
IOJIHUTb, IIPOBEPUTH MAAHHBIE, IIOJyYEHHBIE B
pesyJybTaTe nojieta «BocToK-1», BEIACHUTH, Ka-
KOBO BJIMSIHME HEBECOMOCTH M JPYrUX KOCMHU-
YyeCKUX (PaKTOpPOB HA OPraHU3M 4YeJIOBEKa B Te-
YeHUM CYTOK. [[IuTeJbHBIA IIOJIeT NOJIXKEH NaTh
6oJtee TOJIHBINM, a 3HAYMUT, ¥ OoJiee TOUHBIH OT-
BeT. OKa)KeT Ji1 HEBECOMOCTb BpeAHOE BO3Jei-
cTBHe Ha paborocriocobHocTs nuaora? Kocmo-
HaBTYy-2 OBLIO IOPYYEHO B HYKHOE BPEM#A B3ATh
yIpaBjieHHe KopabJyieM B CBOM pPYKH, T.e. CTaTh
IINUJIOTOM-KOCMOHABTOM. HOBBI# ONIBIT AOJIXKEH
II0KAa3aTh, UTO eme HeoO0XOAuMO clejiaTb KOH-
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CTPYKTOpaM, 4TODOBI KM3Hb YeJOBeKa Ha GOpTYy
BO BpeMs# INyTeleCTBUS OOJIBIDON ITPOAOJIIKH-
TeJILHOCTH IIPOTeKasa abCoJII0OTHO HOPMAJIBHO,
a caM Kopalbuss OBLI MOCJIyIIeH YIIPaBJIEHUIO He
TOJBKO C 3eMJIM, HO XU U3 KaOMHBI KOCMOHAaBTA.

6 asrycra 1961 roza xopabup «BocTok-2»
cTapTOBaJl ¢ Kocmoxmpoma bBaiikomyp. ¥YTpom
KOCMOAPOM Ka3ajICA HaKPBITBIM CBepXy I'MraH-
TCKOM rojiy0oil dameif, M0 KOTOpPO# MeEAJIEHHO
noguumaiica auck Cosmnna. Cepebpucras paxe-
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Ta, IOXO¥Kasg HA CTPEJy B HATAHYTOM JIyKe,
yerpemusacs B Hebo. Pakera, aBmkKuMas Mo-
ryuyey CHJIOi, MeAJIEHHO IMTOAHUMAETCA HAJ 3eM-
aeii. B xBocTe pakeTsl — OrHEHHBIN CMepU.
Ho eme cekynma — u pakera B HeGe. Ha cpas-
HUTEJLHO HeOOJIbIIOH BBICOTE KOpabib OTKJIO-
HAETCA U UAET IO 3aITaHHOMY KypCcy Ha opOury.
KocmonaBT TuTOB ycrnemHO cripaBujcs CO CBO-
uM 3agaHueM. KopabGap NOCHYNIHO BBIIIOJJIHSJI
BCe .KOMaHJLI CBOEro KomaHaupa. Bojsbme cy-
TOK NPOAOJKAJCA IojeT Kopabusa «BocTok-2»,
17 pa3 obsieren oH BOkpyr 3emuu, 34 pasa
CMEHSJIUCh JeHb M HOYL Ha OopTy KopabJis.
Ilepex WIMIOMHHATOPOM IIPOILJIBIBAJIM KOHTH-
HEHTBI, YV KaM@J0ro CBOM XapaKTepHBIA I[BET.
TutoB pesan 3anucu HAOGJIOAEHUI, BeJl KHHO-
cbeMKy. W BoT nosier 3akoHueH. Ha KpacHo-
6esiom mapamiore I'epman TuToB nmpusemiuiacs
B TOM XXe paione, utro u IOpwuit 'arapun. Ilep-
Bas I'pyInna KOCMOHABTOB, APYKHBIH OTPsAL re-
pOeB-JIETYMKOB, BOJHOBAaJUCHL APYT 3a Apyra,
pagoBajiuCh ycliexaM APYr Apyra, IOANEpIKH-
BaJM ¥ BeIpy4Yasin. Bce OHM OBLIM TOTOBHI K
noasury. Ilocme T'arapuHa KOCMOHABTHI: JBa,
TDPHM, YeThIpe... BCeé PABHO OLLIM INEePBHLIMH.
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IIEPBBII BBIXOJ B OTKPLITHIN
KOCMOC

18 mapra 1965 roxa Hauasica moJser Kopabiasa
«Bocxox-2», KOMaHAMPOM KOTOpPOro OBLI JieT-
ynk-KocMoHaBT II.M.BenseB, a BTOpPLIM IHJIO-
TOM JeTYMK-KOCMOHABT A.A.JleomoB. C 6opra
Kopabssa Bejach TeJIeBU3BMOHHAS Iepefnauda o
IMepBOM BBIXOJle YeJIOBEKA B OTKPBITHIE KOCMOC,
OBl CHAT (uIbM nox HasdBaHuEM «B cradanape
HaJA IUIaHeTOM». 3aueM 4YeJIOBEeKYy Hano ObLIO
BBIXOAUTL B KocMmoc? Hesb3sa He BEIXOAUTH B
KOCMOC, KaK ILJIaBaf, CKaKeM, B OKeaHe, HeJb-
351 60ATHCA yIIacTh 3a OOPT M He YYUTHCA ILIa-
BaTh. 3HAUWUT, 3TO CBA3AHO C IEJLIM DPIAOM
orepauuit, KOTOphle MOT'yT IIOTpPe0OBaTHCA IIPH
BCTpeue KopabJieii B TeX CJy4asx, KOrjga HY»KHO
Oyzner uTO-JIM00 TONPABAATH... KOCMOHABT, BHI-
HmequInit B KOCMOC, NOJIKEH YMeTh BBINIOJHHUTH
BCe HEOOXOAMMEIE DPEMOHTHO-IIPOM3BOACTBEH-
Hble paboThl, HAIIpMMep, IIPOM3BECTH CBapKy!l..
MoKeT CJOXKHTBCA TaKasd CHTyallus, Korja
OAWH Kopalbspb ZOJMIKEeH OKasaTh IIOMOINL ADPY-
roMmy.

Yepes JI0K MII030BOro ycrpoiictBa A.A.Jle-
OHOB, OETHI B MATKWUH 3aMUTHBIN ckadaHAp
BhImeJ U3 Kopabasa. 3a 6oprom nposen 10 mu-
HyT. OHM IIOKasajid, YTO B KOCMOCE MOXKHO
paborats,. Ha 3eMie ¢ Hanps>XKeHHBIM BHUMAa-
HueM cJjexuau 3a «Bocxomom-2». A.A.JleoHOB
BCIIOMHHAJ: «3eMJIA Kasajach IJIocKkoi. S Bu-
nen apkue obsaka, Jasyps 4YepHoOro mopd,
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KpoMKy mnoGepexbs, KaBkasckuii xpeber, Ho-
Bopoccuiickyo O0yxTy. OTTONKHYJICS OT Kopal-
Js, a OH HauajJl pasBopauuBaThbcsi. IloTomM s
y3Han Bousry, ropHslii xpeber cemoro ¥Ypaja,
Buzen 00w, EHuceit, Kak OyATO IpONJIBIBasg HaJ
OrpoMHOM KpacouHoit Kaproii. CosiHLe, sIpKOe,
KakK Obl BKOJIOUEHHOE B UepPHOTY Heba, OIyTuMO
corpeBasio JiuLO. 1 ZOBOJIBHO 9HEPrUYHO TIOA-
TAHYJICA, B3ABMUCH 32 ¢pan (par — 3To Tpoc-
CTPaXOBKa, CBA3HIBAIOIMUI KOCMOHaBTa C KO-
pabsem), 1 GBI BBIHYKIEeH PYKaMH OOOpPOHSATH-
CA OT HAYaBIIEr0 CTPEMHUTENBHO HAABUTaThCH
Ha MeHA Kopabasa. IlognmereB K I1aoo3y, A ca-
MOPTHU3UPOBaJ pykamu yzap». O0GcienoBaB Ha-
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PYKHYIO IIOBEPXHOCTH KOpabias, KocMoHABT Jle-
OHOB IIPOJOJIXKMJI BU3yasIbHOEe HabmoneHue 3eM-
AU M KOCMHUYECKOro IIPOCTPAHCTBA C ITOMOIIBIO
KMHOKaMephl. 3aTeM BO3BPATHJICA B Ka6MHY KO-
pabias. Kak Bcnomunsas norom Ajexceit Apxu-
IMOBHY, €My JIa)Ke He BePHUJIOCh, YTO 3T MUHYTHI
[IPOLIJIX HasBY, a He Bo cHe. Hax 3emueit Ha
BBICOTE IIOYTH IATHCOT KUJIOMETPOB, CO CKODPO-
ctpio 28000 KM/94 B OTKPBITOM KOCMHUYECKOM
IIPOCTPAHCTBE JIETEJ YeJIOBEK, KOTOPBIH CTal
Ha 10 MuHyT cnyTHUKOM 3eMuu. BriepBnie He
yepe3 CTeKJIa HJIJIIOMUHATOPA, BIIepBbIe He CTeC-
HEeHHBIN pa3dmepamm KopabJisdg, yeJOBeK CMOTpeJa
Ha 3eMJI0 — CBOf KocMuuecKHi nom. IlepBbii
BBIXOJ[ YeJIOBEKa B KOCMOC — 3TO coObITHE B
KOCMHYECKHUX MCCJENOBAaHUAX OYEHb KPYIIHOE,
MOTOMY YTO OHO OTKPBLIO IIYyTh 0OOJBIIOMY Ha-
NIpaBJIeHUIO B pa3paboTKe KOCMUYECKOH TeXHH-
KA ¥ B KOCMHYECKHMX HCCJIEJOBaHHAX.

CKA®AHIP — OIEXIA KOCMOHABTA

Cradanap (ot rped. ckadpe — JIOAKA, JIaAbA
M aHIPOC — UYEeJIOBEK) — 3TO MHAWBHIYAJILHOE
CHapsiXKeHUe IJIA YeJOBeKa, KOTOpulil paboraeT
B YCJOBMUSAX, OTJUYHBLIX OT HOPMAaJIbHBIX. B
KOMILJIEKT CHApAXEeHUA BXOZAT 000J0YKa,
mjeM, mnep4yaTk#, 6GoTMHKH. IlepBOHaYaJbHO
TaK HA3BIBAJIHU OAEXKAY BOJ0JA3a, KOTOPLIH OMmy-
ckaetcsa Ha Gonbmyro rayouny. Ilo3guee, kKorga
YeJIOBEK CTAJl aKTMBHO OCBaMBaTh KOCMOC, CKa-
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daHApPOM cTaIM HA3LIBATh U OHEKAY KOCMO-
HaBTa. Kak u B kabuHe KOCMHUYECKOro KopabJis,
B cKadaHape AN YeJOBEeKa CO3LAeTCA MHKPO-
KJUMaAT — TPYOKM C ABIXaTeJbHOH CMEChIO
obecreuynBalOT HOpMAJILHOE [AbIXaHHWE, CIEIH-
aJibHaAsA CHCTEMa TEePMODPEryJIALMHA CO3LaeT HOp-
MaJIbHYIO JUISl TeJla TeMIlepaTypy. KocTiom Koc-
MOHABTA MMeeT PEe3MHOBbIe KaMephbl, HAIOJHA-
oIHecs MpU Ieperpys3ke CXKAaThIM BO3AYXOM M
obxkumaroniue Teso. Ckadanzap, Kak m KabuHA
KopalbJisi, 3am(uIlaeT OT IIOHMIKEHHOIo JaBJie-
HU#A, oT uaaydeHuit. Kabuua cssizana ¢ 3emuei,
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u crkadasap cHaGxeH MHUKPOGOOHOM U AATUH-
KaMM anmnaparypbl, Haxoasmeica Ha HabJIo-
zaTeJbHOM nyHKTe Ha 3emye. CkadpaHAp BHI-
TIOJIHAET Te e (QYHKIHH, 4TO U KabuHa.

IIpe6GriBaHue B ckadaHape, a TeM Gojee pa-
60Ta B YCJIOBHAX OTKPLITOrO KOCMMYECKOro Ipo-
cTpaHcTBa — He M3 Jjerkux. Oua Tpebyer cre-
IIMaJbHOM NOATOTOBKHM, TPEHMPOBKH. MHorme
ornepamuu, KOTOpble IIPUXOAUTCS BBINOJHATH
KOCMOHAaBTaM, TpeOyIOT TOUHBIX ABHIKEHUM, OIm-
peaeJeHHBIX YCHJII/If/'I, " BBIIIOJIHUTHD HUX HAHNO0
yCIIeTb, IIOKA CTAHIUA UJIM OpOMTANILHBIA KOM-
MJIEKC HAXOAATCA HAa OCBENIEHHOM 4acTH opOu-
Tel. B Taxkoi pabore cyy4asoch, YTO HIOT 3a-
JIABaJl rjasa, HaMoOkajgo Oeane, a cHcTeMa OX-
JaxXAeHusa ckadaHApa He CHpaBIAJIacCh C 3TUM
pexxuMoM. B ceancax CBS3H CJBIIIAJIOCH TSMKe-
Jioe JBIXaHMEe KOCMOHABTOB, TeJIeMEeTpHUYecKas
nH(pOpMAIIMA IIOKA3hIBaja YUYAIIeHHBHI ITYJIbC
K pacTymyio TeMmmeparypy. Ha ocBemeHHO
CTOPOHE CTAHIMH MeTAJJIMYeCKHe IIOPYYHH, 3a
KOTOpBIe IPUXOAUTCS JEePKATHLCA KOCMOHABTaM,
HarpesaloTcs no0 Temmeparypsl 100—150° C.
Ilope3 wmam mpokos ckadaHApa UYpeBaT oOnac-
HBIMHM MNOCJeACTBUAMU. UTOOBI HE IIPOM3OIIJIO
KaKuXx-Ju00 OCJI0KHEHHUH, SKUIIAXK HOJXKeH HU
Ha CEeKYHAYy He 3a0bIBaTh O BO3MOYKHBIX «CIOD-
npu3ax» KOCMOCa.
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KOBAPHAS HEBECOMOCTDH

Ha 3emue HeBecommix Tex HeT. Co3pmaTh He-
BECOMOCTh MOYXHO TOJbKO HA CUHTAHHBIE Ce-
KyYHARL BO BpeMs cBOOOZHOro mnazexHusa. Ho
audT, HaTpuMep, He MOXKET IafxaTh 6ECKOHEeUYHO
JOJITO.

IlepBBIM HEBECOMBIM UYeJIOBEKOM OBl
IO.A.T'arapun B TeueHue LeablXx 35 muHyT. 3a
HENPOAOIKUTENbHBIN II0JIET HUKAKUX (usuue-
CKHUX OTKJIOHEeHMil M3-3a HEeBeCOMOCTH He IIpO-
ucxoaur. Ho ecan pabora KOCMOHaBTa Ha Op-
OnTe NJINTCA MeCAUbl... YeslOBEeK, 0CcBOOOMXKIEH-
HBII OT 3eMHOH Ts)KecTH, nmpuobperaetr cBobony
nepeMeIneHuii, HO, ¢ JPYroil CTOPOHLI, OH OINY-
maeT NPUJIWB KPOBH K TrOJIOBE, HE MOXKET pa-
ooTaTs B 6€30IIOPHOM ITpocTpaHCTBe 0e3 CpescTB
¢uKcauuM, MCIBITHIBAET HeynoOCTBA u3-32 OT-
CYTCTBHSA IOHATHSA «BEPX» M «HU3», OCJIOMKHA-
JOTCS BCEe eCTeCTBEHHBIE IIPOIIECCHl B OpraHu3Me.
AjanTanus B YCJOBHSAX HEBECOMOCTH CJIOXKHA,
T.e. 4YeJIOBEKY HY)XHO BpeMsA [AJIA NPUBHIKAHUSA
CyIecTBOBaTh, paboTaTh, ABUTraThCH, IUTATHCH,
OTABIXaTh B HeBecoMOCTH. HyYXHO COXPaHHTh
HaBHIKM, IIOJyYeHHble Ha 3eMJie, CKOPPEKTH-
poBaTh MX JJIA YCJOBHI KOocMOca M eme IIpH-
obpecT” HOBHIE, HEOOBIYHBIE IO CPaBHEHHIO C
3eMHBIMU. VMIHTepecHO M ma)ke 3abaBHO HaOJIIO-
JaTh B KMHO WJIM Ha 9KpaHe TeJIeBH30pa KOC-
MOHABTOB, «ILIaBalOmMuXx» B KabuHe Kopabuisd,
HO TPYAHO BooOpasuTh cebe Bce Te HeyRoOCTBa,
KOTOpPBIe NOKHEI OBITH IIPEOLOJIEHBI MM K KO-
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TOPLIM HAJ0 NPHUCHOCOOMTHCH, UYTOOBLI BBIMOJI-
HUATHh CJIOXKHEHIIYI0 3ahady, CTOSINYIO TIiepexn
KaMXJIBIM YWIEHOM 3KHIa)Xa BO BpeMs II0JIeTa.
Be3 oTiiMyHO# GM3NYECKOH# IOATOTOBKH IIOJIET
B KOCMOC HeBO3MOXXeH. Korjza KocMoHaBTa
Anexcannpa CepebpoBa crnpocuiu o (husude-
CKHUX fABJICHUAX, CBA3SAHHBIX C HEBECOMOCTHIO,
OH pacCKasaj 0 HEOOBIYHOCTH TOro, K ueMy
KaXXKABI IIPDUBBIK B IOBCEAHEBHOM ixu3Hu. Ha
3emye, yToOBl HAJIUTH BOAY B OYTHLIIKY, IIOA-
CTaBJIAIOT FOPJIBIMIKO IOXA CTPYI0. B KOocMoce B
YCJIOBHAX HEBECOMOCTH KHAKOCTh He HAKAaILIH-
BaeTCA Ha JHE COCyZa, OHA «ILJIaBaeT» BHYTDH
coCyZla B BUJEe IMApOBHIX KalleJbh Pa3HOro pas-
Mepa. 3aloJIHeHue COCYZAa BOXOH BLISOBET BbI-
TeCHEeHVE U3 Hero BO3JyXa U BMeCTe C BO3LYXOM
OyAyT «BBLIILIBIBATH» B3BEHIEHHLIE B HEM KaILIN
BoAbl. Eciu CTPyI0 ¢ MaJIeHbKOH CKOPOCTBIO
HaIIpaBUTh CPa3dy Ha CTeHKY COCyZa, TO BOAA,
cMauMBasg CTeHKY, OyZeT NmpuiIuIaTh K Heill M
B3BEIIIEHHBIX Kanejb He Oyzer (10 KpaitHeil Me-
pe, IO TexX NOp, IOKA COCYA He BCTPAXHBAIOT).
YTo6K HOCTATH BOAY, OYTHUIKY HEOOXOAUMO JIM-
060 BCTPAXUBATH, JUGO PACKPYTHTH TaK, UYTOOLI
JKHAKOCTh NpHIKAJach K ee CTeHKam, Jubo uc-
noab3oBaTh mnpun. A.CepeObpoB npuMeHuUJ
cBOi crmoco0, momemiasi BHYTPh COCyAa IJIUH-
HBII M y3KMH IIpeAMeT, HAIpuMep, YepPeHOK
JIOKKH, K KOTOPOMY KaIlJIi IIpUIMIAOT. 3a
CYeT CHMJI TIOBEPXHOCTHOI'O HATSKEHHUS XKUJI-
KOCTb «PAacCIIOJI3aeTCSA» II0 YEPEHKY M IIOAXOAUT
K Kpaio ropJioBuHbl cocyza. Cujibl IOBepXHO-
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CTHOrO HAT{XKEHUSA B YCJOBHUAX HEBECOMOCTH
IIOMOral0oT KOCMOHABTaM «IIpHUHATH Aymi». Ho
M 9Ta Inpoiueaypa He mpocrta. Ilocie moJera,
0C006eHHO OJNTEIbHOr0, KOCMOHABTaM HEKOTO-
poe BpeMsA IPUXOAUTCS IPHUBBLIKATH K 3eMHOM
TSAMKECTH, 32aHOBO YUYHUThCA XoAuTb. OcobeHHO
TSMKeJIbI IIepPBble YaChl II0CJIe ITIPU3EeMJIEHUA: Te-
JI0 KaK OBl HAJIUTO CBMHIIOM, YYaIllleHHO KOJIO-
THUTCS CepALle, KPOBb OTJHMBAEeT OT I'OJIOBHI, B
rjasax cepas IejeHa. Bpauum mocise o06ciieno-
BaHUA OOHAPY)KMBAIOT YMEHBLIIEHHE pPa3MepOB
u o0beMa cepAlla, YMEHbIIEHHE OKPY>XHOCTH
roseHu ¥ Oexpa. OTH M3MEHEHHUS B OpraHU3Me
YyeJIOBEKa CBA3AHBI C OcjabjieHueM MEBIIIeYHOM
IesITeJILHOCTA B HeBeCOMOCTH. KOCMOHABTHI Xy-
IeIOT Ha HEeCKOJIBKO KHJIorpaMMoB. PusuuecKue
yIOpaKHEeHHUsI Ha TPEeHa)Kepax B KocMoce HeoO0-
xoauMbl. Y1 Bce-TaKM IJIMTEJbHOE HpebbhIiBaHUe
B HEBECOMOCTH He npoxoxuT 6eccienHo. IlonHoe
BOCCTAHOBJIEHHE COCTOSHUS 3AOPOBBLA A0 IIpex-
IIOJIETHOI'O YPOBHSA 3aBepHIAeTCss IPUMEPHO B
TeueHWE HEeCKOJbKHX HeAeab. lloser — 3TO
puck. K HemMy MoOryr OBITH TOTOBHI CHJIbHBIE,
YIIOpHEIE, 30POBBLIE JIIOIH.



KAKOBA OCOBEHHOCTH ABHKEHHMN
B KOCMOCE?

Ha noBepxHocTH 3eMiuu Ji000e ABHIKEHUE
CO BpeMeHeM 3aTyXaeT, NpeKpallaeTcsd, ecJH
HEeT IIPUTOKA SHeprum usBHe. IIpuumHa 3TOrO
B TPEHHH, COIIPDOTHUBJIEHUH cpeasl. Ecam paso-
THaTbCA HA BeJIOCUIIEZNEe U IIPEKPATUTh HaKH-
MaTh Ha IIefaJI¥, TO BEJIOCHUIIEL OCTAaHOBHUTCH.
3HauuTeIbHAA YaCTh 3HEPIUM ABUIKEHUS, B KO-
TOPOH ydYacTByeT 4YeJIOBEK, HAET Ha IIpeozoJie-
HHE CHJBLI TPEeHHA.
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B xocmoce Takme cuabl OTCyTCTBYIOT. I103-
TOMY AOCTATOYHO HEKOTOPOMY TeJy COOOIIHTH
CKOpOCTh (T.e. MPUAATH UMIIYJbC), U OHO Oyzer
IBUraThCs B 3aJaHHOM HanpaBJIeHNH GecKOoHey-
HO JI0JIro, 0 TeX IOp, IIOKA He CTOJKHETCA C
KakuM-anbo apyrum tejom. CoxpaHeHHEe TEJIOM
CKODOCTH IIPOMCXOAUT TOJBKO IPHU OTCYTCTBHH
cus conpoTuBJieHusi. Takoe ABHIKEeHHE HA3hI-
BalOT fABJIECHHEM HHEPUHH.

B Conneunoii cucTemMe BAAJIY OT IJIAHET NPH-
raxeane CoJHIA ITPDeBOCXOAUT BCe APYTHE CH-
JbI, MOJ3TOMY JII000O€ TeJO0 ABHXKETCA IO Ayre,
ofpameHHo# BOrHyTocThbI0 K CosHILY.

Ha 3emuie, xenan cOepeusb CHJIBI, MBI IIPEA-
MOYMTAEM IIPEOAOJIEBATL DPACCTOAHUE MEXKAY
ABYMA NYHKTaM# II0 NPAMOi, €CJau 3TOMY HH-
yero He MemaeT. A BOT B KOcMOce, ¢ TOYKH

opbura 3emnn
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3peHUdA 3aTPAT dHEPruH, ABUIKEHHE IO IPAMOM
He BHIrogHo. Hanpumep, ansa mepememenuss no
npamoii ¢ 3emau Ha Mapce npmmiock 6eI 3a-
TPATUTh IIPH HENPEPHLIBHO paboTalmux aBHUTra-
TeJAX OTPOMHYIO 3HEPruio, 4YToObl yHTH U3 1O-
aa taroreHus CosHua. Iasa Toro 4robwl KoC-
MHUYecKUu Kopabub monas Ha Mapc, ZocTaTOYHO
coobmuTh eMy B TO4YKe cTapra (Ha 3emJe) cie-
IIUAJbHO PAaCCUYUTAHHBIN HAYaJIbHBIA HMIIYJILC,
a 3ateM KopabJjb IIOJIETHT II0 MHEDPIUU.

C KAKOA CKOPOCTBHIO MBI
ABHIKEMCS B KOCMOCE?

Byayum HenoABMMKHBI OTHOCHTEJNBHO IIOBEp-
XHOCTH 3eMJIM, MBI BpamaeMcs BOKPYT €e OCH
¥ BMecCTe ¢ Heil IBMKeMCS OTHOCUTEILHO CoJH-
ma co ckopoctblo nmpumepHo 30 km/c. Cama
ConHeunas cHCTEMa [ABUXKETCS OTHOCHTEJILHO
nenTpa lamakTukm co ckopocTthio 250 KM/c.
Camble fajieKue TQJIAKTHKHM ABUIKYTCA OTHOCHU-
TeJbHO Hac (yZajaAAcCh OT HAC) C OrPOMHBIMH
ckopoctamu, OGompmumu 250000 xm/c (T.e.
900000 xM/u). Uem masbme HaXOAATCA rajlak-
THKH, TeM 6osibIie CKOPOCTh UX yaaseHms. Ha-
O6nromasa Bce Oojsee majexkue OOBEKTHI, YUEHBIE
NPHXOAAT K HOBBIM OTKPBITHAM O CTPOEHHHU
o0bexTOoB BcesieHHOH, 0 cBoiicTBax, CBA3AX
NMPOCTPAHCTBA ¥ BPEMEHH, CHJI M CKOpOCTeH,
Macc m 3Heprum. Ha ocHOBe HOBHIX (DaKTOB,
ToJIy4yaeMEIX IIPH HMCIIOJb30BaHUM Bce Oojiee M
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0oslee TOYHBIX MHCTPYMEHTOB, Oosiee u Gojee
MOIHBIX TEJIECKONOB BBIABHUIAIOTCS HOBbIE TI'H-
noTe3nl, CTPOATCSA TEOPHUM O NMPOUCXOMKAEHUH M
pasBuUTHH HeOeCHBIX TeJl B OTAEJBHOCTH M BCeH
Bcenennoit B mesom.

AMEPUKAHCKHE ACTPOHABTHI
BBIXOAAAT HA OPBHUTY

AMEpHKAaHCKHUI IIDOEKT 3amycKa ueOBEeKa
B KOCMOC II0Ji Ha3BaHHeM <«MepKypHit» Oblja
ocymectTBJeH 5 Masa 1961 roma Ha xopaGie
«®puaoMm-7» 37-1eTHUM KaUTAHOM AJNJIaHOM
IMIenapaom. OGnereB 3emMHOi map, Kopabap HA
MapamioTe CIyCTHJCA B ATJIaHTHUYECKUI OKeaH
HeZaJIEeKO OT JEeKYPHBIIIEr0 B MeCTe IIPUBOAHE-
HUA aBHaHOCLa. MUIJIMOHBI aMepUKaHIIEB I'op-
IUJIUCh CBOMM <«KOcMOHaBTOM N1», KoTOporo
Ham IOpwnit 'arapux npeB3omien o0 CKOPOCTH,
110 JaJbHOCTH M IPOAOIKUTESIHLHOCTH IIOJIeTA.
B nepBoM OTpfiie aMEPHKAHCKUX JIETUHKOB-HC-
neiTaTeneii Ovl1 Bupmxua I'puccan, mosaet Ko-
Toporo cocrosiica 21 miona 1961 roza HaA BhHI-
core 188 kM. Brlio MCHBITAHO pyYHOE YIIpPaB-
JleHue KopabyieM, Bce IIJIO B KOCMOCE XOpPOINO,
HO Ha 3emiie, BepHee Ha Boae (aMepPHKaHCKHE
KOpabJjin He IPH3eMJIAJHACH, a NPHUBOXHAJINUCH)
KOCMOHABT 4YyTh He Inoru® m3-3a BHE3AIIHOrO
OTKPBLITHS 3aIIaCHOTO JioKa. J[ByXJIeTHASA IIPO-
rpaMmMa OZHOMECTHBIX KOCMHMUYECKHMX Kopalbueit
saBepmunack 15 maa 1963 roma moserom pe-
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KOpZACMEHa CpeAd aMepPHMKAHCKUX aCTPOHABTOB
Topnona Kymnepa, kotophlii Ha Kopabje «®eiir-
7» coBepmuya 22 060poTa BOKpPYr 3eMJu.

B Amepuke, Tak Ke KaK M B Hamiei crpasHe,
repemJii K HOBOH IporpaMme, HalpaBJIEHHON
Ha OCBOGHUE HE€ TOJBKO OKOJIO3€MHOro, HO H
OKOJIOJIYHHOTO IIpocTpaHCTBa. IlepBeIii moJier
ga JIyny OblI COBepIIEH aMePUKAHCKUMH acT-
poHaBramu H.Apmcrpomrom, M.Koanumzom u
9.0appuraom 16 uoas 1969 roma Ha KopabJie
«Anoanon-11». Pakera-HoCHTENbh <«AIIOJIJIOHA»
«CaTtypH-5» TpexcTymeH4aTras, MacCOil OKOJIO
3000 T, a obmas Macca Kopabusa «AIOJJIOH»
oxoso 44 tr. Komauaup xopabas H.ApMcTpOHr
BmecTe ¢ 9.0JapMHOM, IIMJIOTOM JIYHHOH Ka-
OMHBI, OTCTHLIKOBAJHCHL OT OCHOBHOro OJIOKa M
NPUJIYHHUJIKUCh B Ioro-gzamafgHoir uactu Mopsa
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CnokoiictBus. Tem Bpemenem M.Kosmauus —
NIUJIOT OCHOBHOro 0JIOKa, HAXOAMJICSA HAa Kopab-
Je «AmnoyjioH», KOTOPBI HA BpeMA CTaJI HC-
KYCCTBEeHHBIM cinyTHHUKOM JIynbl. Beixox H.Ap-
McTpoHra u 9.0JxpUHA HA NMOBEPXHOCTH JIYHEI
coBepmmiaca 21 wmiona 1969 roma. OHm Haxo-
amauch Ha Heit Oosee 2 u. Cobpansm 0oOpasihl
JIYHHOTO FPYHTA, YCTAaHOBHJIM ceiicCMOMeTp, 00-
CJIeIOBAJIX OKPECTHOCTH BOKDYT JIYHHOM Kabm-
Hbl, Habmonanu ¢ Jlynel 3Be3xgHoe He6Go, Coui-
Hue. 3aTeM cTaproBaau ¢ JIyHEBEI, BEINIJIX Ha
OKOJIOJIYHHYIO OpOHTYy, CONMM3MINCE ¢ «AmoJ-
JIOHOM», COCTHIKOBAJIMChL C HHM, IIepElIIN B
ocHOBHO# 610k, Kopabsib «Anonnon» mepemen
Ha TpaexTopuio nosiera k¥ 3emue. Ilocae ciycka
Kopa0Osp npuBopHMICH B Tuxom okeane. I1o3xe
OBLJIM YCITEIIHO OCYIIeCTBJIEHBI MOJIETHl HA JIYHY
«Anoanonos»-12, 14, 15, 16, 17. «AnosoH-
13» ¢ kocmonaBTamu [xk.JloBemnom, Ax.Cyn-
axeprom u P Xeiicom Ha 6OpTYy, BHIHAA Ha
OKOJIO3EeMHYIO OpOuUTYy, IIOTEepIleJ] aBapMio. 3a-
IJIAHUPOBAHHBIM 1ToJieT K JIyHe cTas HEeBO3MOXK-
HBIM, ¥ BO3HMKJIA peajibHas ONAaCHOCTbL rubesn
actpoHasToB. CpezcTBa MaccoBoif MHPOpMAIMKA
HEeMeJIJICHHO HM3BecTHJX 00 9TOM BCIO CTpPaHY.
Co BCexX CTOPOH IIJIM IIPEeAJIOKEHUs, KaK CIIaCTH
acTpoHaBTOB. YeTko cpaboTasu Ha3eMHBIE
cayk0bl, obecneunBaoIIne mnojer. JKUNax Ko-
pabas npoAaBus GOJIBIIOE MYXKECTBO, BBICOKHMN
npodeccuonanuaM. B pesyanTaTe O0mMHUX yCH-
Juii Karactpoda ObLia mpenoTBpalieHa, W KO-
pabap GJaromoJyyHO CIIYCTHJICS Ha 3eMJIIO.
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CIIOP IBYX KOHCTPYKTOPOB,
HAJIA TIOYEMY HAIIK KOCMOHABTAI
HE CJIETAJIA HA JIYHY

B Hameit cTpaHe ObLI 3amylneH NEepBHIA uc-
KYCCTBEHHBI# CIIYTHHK, COBepIIMBIIHNHA 00JeT
JIynsl, chororpaduposana ee o6paTHas CTOPO-
Ha, OCyIIecTBJieHa MATKad II0CagKa aBTOMAaTH-
YeCKOH CTAHIIMM Ha moBepxHocTH JIyHBI, HO-
CTaBJIeHBI IlepBhIe 00pasubl JYHHOrO I'PYHTA...
Ho nepBeiMu Ha JlyHe no6GpIBaiA... aMepPUKaH-
ckue acTtpoHaBThl. Ilouemy? Jlesio 3mech He B
Jy4ileil IIOATOTOBKE.
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Hamu JeTYMKH-KOCMOHABTHI IIOCJIE OBYX-
JIeTHe# MOATOTOBKM OBLJIM T'OTOBHI K CTapTy.
Pemenue 0 co3qaHNM HOBOM pPaKeThbI-HOCHUTEJSA
H1l, cnoco0OHoii moaHaTs B KocMoc Ao 50 T
T0JIe3HOro rpysa, 6610 npuHaTo B 1960 roxy.
Tnasusiit koHCcTpyKTOp C.II.KOpOseB meuTan
o moJjerax K Apyrum mjaHeram. H1 posxkHa
On1y1a BRICAAUTHL Ha JIyHe OLXHOro KOCMOHABTA.
Ho xorpa y»ke ObljIo mouYTH BCe IOTOBO, IIPO-
rpaMmMy OTMeHHJH. [[BUraTeaum AJs PaKeThl
KoposeBa HOMKHBEI OBIJIM CO3AABATH B KOHCT-
PYKTOpPCKOM  00Op0 1O  PYKOBOJACTBOM
B.Il.Taymxko. Ho aBa ruraHTa-y4eHHIX He CO-
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IIJACh BO B3TJAKAX: KAKUMHU JOJIKHEL OBITH
TOIJIXBHBIE KOMIIOHeHThHI. KopoJsies cuwmral,
4YTO BOAOPOJ U CXKHMIKEHHBIN ras, a l'mymko —
¢TOop ¥ a30THAA KHCJIOTA. YUEHBIE CIIOPUJIH,
a Bpema mJjo. IlepBrle JieTHBIe MCIBITAHUA
cocTossIuCh TOJBKO B 1969 roay, yske mocie
cmeptu C.II.Koponesa. Ilocne Tpex Heyzmau-
HBIX CTapTOB paKeTa HA MXHUAKOM TOILJIHBE
pouJja HUCHEITAHMSA M OblJIa IOTOBA K BBI-
MOJIHEHHIO IIporpaMmel noJjera Ha Jlywy. Ho...
ee OTMEHHMJH, KaK JAoporocrosamyio. PabGoThel
no pakere H1l Oman npexpamensl. Ilogsuics
HOBBIM IPOEKT — CO3laHHE CHCTEMBI «JHep-
rusi» — <«Bypan». Um pykoBogua B.IL.T'nym-
Ko. «BypaH» ynmayHO cTapToBaj, HO TaKIKe
HEMHOrO I03)Xe aMepHKaHCKOro MHOropaso-
BOro KocMuueckoro kopabasa <«IlaTTis.

KAK KOCMOHABT BO3BPAHIIAETCH
C OPBUTBHI HA 3EMJIIO?

CnoxeH m Hebe3omaceH IIOABEM B KOCMUYe-
CKOe NPOCTPAHCTBO, HO, MOXKAJYi, He MEHbIIe
TPYAHOCTEH TauT Bo3BpameHue Ha 3emuio. Bce
caendAlIve 3a IIOJIETOM JKeJIaloT KOCMOHABTaM
MATrKOi mocagku. «MsArkoii» — 9TO 3HAYMUT,
YTO CIIYCKA€MBIil ammnapaT KOCMHYECKOro Ko-
pabys KOKEeH NMPU3EeMJINTLCS CO CKOPOCTBHIO He
6onee 2 m/c. TonbKOo TOrzja KOHCTPYKIOMA all-
napata, npuGoOpel B HEM, a TIJIaBHOE, YJIEHHI
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SKHMAXXa HEe MCIBLITHIBAIOT DPE3KOr0 YeCTKOro
yaapa. [Ins 2TOro HY)XHO anmapaTr 3aTOpMO-
3uTh — o0To0paTh BCI0 aHepruio. Kaxk ato che-
JaaTh 6e3 Bpena ansa camoro anmnapara? K.9.1n-
OJIKOBCKMIA, yMasA HAJ 9TUM BOIIPOCOM, PeIIuJI
MCIIOJIb30BATh BO3MOXKHOCTh TOPMOYKEHUS KOC-
MHYECKOro Kopabjsa BO3AYMHOMN 000JO04YKOH
3emuu. JIBUrasch co CKOpocThbi0 8 KM/C, KOC-
MUYeCKHil Kopabub He magaer Ha 3emuio. Ilep-
Bas CTagMsa CIyCKa — BKJIIOUEHHE Ha KOPOTKOE
BpeMsa TOpMO3Horo pasurarteas. CKopocTs
yMmensmaerca Ha 0,2 KM/C 1 cpady HauMHAETCHA
cinyck. IlepBriM pejioM HEOOXOZMMO OTCTHIKO-
BaTb OPOMTANBLHEBIN OTCEK M TOPMO3HYIO JBUra-
TeJbHYIO YCTaHOBKY. W chesaTh 9TO O4YEHb ObI-
crpo. Eme 0o BXoza B ILIOTHBIE CJIOM aTMOC-
(depsl HY)KHO IOBEPHYTH CIIYCKAeMBLI# ammapart
TaK, 4TOOBI OH BOILIEJ B BO3AYIIHBIA OKEaH MOX
CTPOTO OmpeeIieHHBIM yrjioM. TpaekTopus cmy-
CKa JOJIKHA OBITH TaKOM, YTOOBI UJIEHBI 9KU-
Ma<a MCIBITAJH TAXKECTb, IIPEBLIMIAOIYIO Mac-
cy ux cobcrBeHHOro tena B 4 pasa. Heanssa
JIK BeIOpaTh 60J1ee IMOJIOryI0 TPAeKTOPHIO, YTOOBI
neperpy3ka Onlia meHbme? OkasbiBaeTcs, HeT.
Tak Kak IIOMHMO Neperpysku eme OOJILIIYIO
OIIACHOCThb IJIA KOpabjs M KOCMOHABTOB Ipef-
CTABJIIET IE€PErpeB IIPH TOPMOXKEHUH allmapara
atmocdepoii. KpyToii criyck IIpUBOIUT K 0O0JIB-
meMy neperpeBy 000JIOUKH, HO 3aTO COKpauiaeT
BpeMs IOJIeTa: anmnapar JOCTUTHeT 3eMJIH PaHb-
e, 4YeM MHCHENeJNAN[U# KAap IPOHHKHET
BHYTpPb Hero. CTeHKM KOpITyca CIYCKaemMoro am-

410



N/

X

TIapaTa JgeJIaloT M3 JIETKOro AaJIOMHHUEBOro
CILIaBa, CHAPYXXHM IOKPHIBAIOT 3aLIUTHOU 000-
JIOYKOH C BBICOKOM MEXaHMYECKOH IIPOYHOCTHIO
U TEeIJIOM30JIAIMeN M3 IOJUMEPHOro Marepua-
Ja. CUJILHBIA HarpeB NPUBOAHUT K MeAJIEHHOMY
HCNapeH!I0 MaTepuasyia. BcTpeuHbI# IMOTOK BO3-
Iyxa Kak Obl corpeBaeT IOCTEIIEHHO CJIOH Temn-
noasamutel. TemMnepaTypa Ha IIOBEPXHOCTH all-
napara 6;am3ka k¥ 300° C. IIpu cnycKke KOCMO-
HaBTH 4Yepe3 HJIJIIOMHHATOP BHAAT Oymylomee
MOpe OrHSfi, HaJIeYXKHO YKPOIIEeHHOe TeILIo3amu-
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Toli. IIo mepe BxoxaeHus BO Bce GoJiee NMJIOTHBIE
cJioM aTMochephl CKOpPOCThH amnmapaTa najfaer.
Korza ona cuusurca mgo 250 M/c, BKJIOYaETCHA
napanroTEasg CHCTeMa M3 JABYX OCHOBHEIX H
OOHOr0 BCIIOMOraTejbHOro InapamioToB. Onux
M3 OCHOBHEIX INApalllOTOB HA3LIBAETCA TOPMO3-
HBIM, OH BHIOpacCHIBAeTCS C IIOMOIINLI0 MAaJIOr'o
B3phIBA — NHPONATPOHA. BTOpPO# OCHOBHOI
6osbiIe IEpBOro, OH obGecreuuBaeT IIJIABHOCTD
nocanku. J[jig MArKOro mMpU3eMJIEHUA HCIIOJb-
3YIOT ellle OAHO CPeACTBO: ABUTaTEJHbHYIO yCTa-
HOBKY MATKOI NOCAAKH, OHA CO3JAaeT IIPOTH-
BOTATY M anmnapaT npu3eMJdeTcss ¢ HeoOxomu-
MO cKopocThIO — He Oosee 2 M/c.

OCOBEHHOCTH IIPOPECCHH
KOCMOHABTA

Hauano HOBO#t mpoteccum Ha 3emiie OBLIO
MOJIOYKEHO II0JIETOM IIEPBOI0O KOCMOHABTA ILIa-
Hetel }O.A.Tarapuaa. KocmomaBTHKa pa3BuUBa-
eTcsa CTpeMuTeabHO. Ecim B mepBble JBa fecs-
THJIETHS KOCMUYECKOH 3pbl Ha opbuTax moOmni-
BAJIO OKOJIO CTA YE€JIOBEK, TO Ha pydOexke rps-
AYIIEro BeKa «HaceJeHHe» KOCMOCa, BO3SMOXKHO,
OymeT HACYUTHIBATH YK€ THICAYHM KOCMOXKHTE-
Je# u nmpodeccuss KOCMOHABTA CTAHET MaCCOBOM.
Mgb! y)Ke NPUBBIKJIM K KOCMHYECKHMM CTapTaM,
MOYEM CMOTpeTh HMX I0 TejeBu3opy. Ilopo#
OHM BOCHPHHHMMAIOTCA KaK HEYTO caMo coloit
pasymelomeecsi. O Tex, KTO OTIpaBJAETCA Ha
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OpOUTY, CIIOKOMHO ¥ OYyHHYHO I'OBOPAT: « Y-
au Ha pabory». W Bce-Takm OyAHMUHOCTHL IIO
OTHOIIEHHUI0O K KOCMOCY HeOoIpaBAaHa. Bensb
CBOIO IIJIAHETY 4YeJIOBEYEeCTBO OOXKHBAET THICH-
YeJeTUAMH, & BpeMs O0KHMBaHHA KOCMOCA HC-
YUCAAETCA rogamu. Jla ¥ KOCMUYECKHH «IOM»,
ITOCTPOEHHBIHM Ha OpOHTEe, HECPABHUM C 36 MHBIM.
A ecau jonm Ha 3emiie IO CHUX IOP ITOCTOAHHO

CTAJIKNBAIOTCA C TeMH HJIN HHBIMH HEINOJan-
KaMM TeXHUKH, TO ueM OoJIbIIe U CJIOXKHEee KOC-
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MHYECKHUIl KOMILIEKC, TeM. OojbIleé X BEpOAT-
HOCTh TOT'0, YTO YTO-TO IIPH CO3NAHHM €ro He
YYTeHO. A 3TO MOXKET IPUBECTH K HEOXHUJaH-
HOCTAM B mosere. OCBOEHHE KOCMOCA CTOUT
CJIMIIKOM AOPOTro, II03TOMY KaXAbIM IOJIET KOC-
MHUYECKOro KopabJyisi yHUKaJIeH, pemIalTcs Bce
HOBBIE 3alauy¥l, MCCJIEAYIOTCA HOBbIE IIPO0JIEMEI,
HCIILITHIBAIOTCA HOBBIE ycTpo#cTBa. Iis aToro
TpeOyeTcA KOJIJIEKTHBHBIM TBOPYECKUH TDPYA
OOJIBIIIOr0 YHCJIA CIIEIHAJIMCTOB, OOJBIIOro Ma-
CTepcTBAa M MyKecTBa wucnbitareseit. Kocmo-
HaBT — 9TO IIPEKJEe BCEro MCHbITATEJh HOBOM
TeXHUKHU. YJIeHBl 9KUNAXKA JOJIKHBI B TPYAHBIX
YCJIOBHAX II0JIETA YMETh OBICTPO pemIaTh CJIOMK-
Hble HAayYHO-TeXHHUUYECKHE 3aJIauM.

KocMoHaBT — 3TO mMcciefoBaTen b, Kamaprit
JeHb Ha OpOUTe — 3TO SKCIIEPUMEHTAJbHAA pa-
0oTa B HAYYHO-HCCJIEJOBATEJIbCKON KOCMHUe-
CKOi1 JiabopaTopuM, pelleHHe 3aAayY HAYKU U
TexHUKH. I'J1a3 yesioBeKa ¢ 60pTa KOCMUYECKOT'0
Kopabssa crnocobeH yBHAETH HA IIOBEPXHOCTH
3emian, OKeaHa, aTMocheps TaKKHe OTTEHKH fAB-
JieHu#, KOTOphie He (QUKCHPYIOTCA Ja)ke UyB-
CTBUTEJBHON (DOTOIJIEHKOIH.

KocmoHaBT BHITIOJNIHAET pOJb Omosiora, mpo-
BOAS CHCTEeMaTHUeCKHe HAOJIONEeHUsS 3a YKUBBI-
MM OpraHM3MaMu, KOCMOHABT—MEAHWK, KOrja
y4acTByeT B MEAUIIMHCKUX 00cJiefOBaHUAX 3M0-
POBbSI 4JIEHOB 3KHNaXa. KOCMOHaBT—CTDOH-
TeJb, MOHTAXXHHUK, KOTJa INPUXOAUTCA K 0a3o-
BOi{ OpOMTAJIbHOM CTAHIMKM IPHCTPAUBATH aH-
TeHHY paguoTeJIeCKona Ui pedJeKTOp COJTHeY-
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HON aJjieKTpocTaHUuH. B Hepasekom Oyzyiiem
KOCMOHABTHI — TEXHOJIOTH B CIIEIHAJIbHBLIX MO-
AYJsIX, OCHAIIEHHBIX IIPOM3BOACTBEHHBIMH YC-
TAaHOBKaMH, OYAyT IIOJy4aThb HOBbIE YHUKAJIb-
Hble MaTepHaJIbl: XUMHAYECKHE COCNUHEHUS WM
CILJIaBBI B YCJOBHUAX HeBecoMocTH. Orpomuoe
KOJIMYECTBO MH(POPMAIMM MOMKHO IIOJYYUTh M3
KOCMOca B MHTepecax aCTPOHOMOB, acTpohusu-
KOB, Treo0JIOroB, I'e0fe3UCTOB, reOPH3MKOB, TO-
norpagoB U APYTUX CIEIHAJIMCTOB.

ToJNBKO /IS MUAJOTOB IEPBBIX KOCMUYECKHUX
KopabJeii rinaBHas 3azava Obia — obecreyuTs
cam moJseT. IIo mMepe COBEpIIEHCTBOBAHUA KOC-
MHWYECKHX CHCTEM U YBEJUUYEHUS NJIUTE]HHOCTH
ImojieTa pacIiMpsieTcss KPyr 3ajad, KOTOphIe pe-
IIaI0OTCS KOCMOHABTAMM, 3HAUeHHe Ipodeccuu
KOCMOHAaBTAa CTAHOBUTCA Bce Oosee n 6oee BaXK-
HBIM.

MEIUIIMHA JIS KOCMOHABTOB

Kaszasnoch Obl, KOCMOHABTAM — COBEPIIEHHO
3I0POBBLIM JIIOAAM He HYy)XHa mexununHa? U Bce-
TAaKM OHA €CTh — KOCMMYECKasd MeXHLHHA.
MO2KHO CKa3aTh, YTO OHA ABJIAETCH YaCTHIO KOC-
MHUYECKOM OHOJIOruy, u3ydyaeT BJIUSHUE PA3IUy-
HBIX BHE3eMHBIX ()aKTOpPOB Ha abCOJIIOTHO 310-
poBulii opranmaMm. KocMudeckass MequIiMHA pa-
GoraeT ¥ Ha 3emJe, ¥ B KocMmoce. B jaGopa-
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TOPHUAX HMHCTUTYTOB MMHUTHUDPYIOTCS OTAEJIbHBIE
MOMEHTHI KOCMUYECKOro II0JIeTa, BBIACHAETCH
MX BJIHAHUE Ha OPraHU3M, OTOMpAIOTCA caMble
TIOATOTOBJIEHHBIE JIIOAM B OTPAX KOCMOHABTOB.
HNHxeHepHl MOJYUYAIOT OT Bpadeil COBETHI M pe-
KOMeHJaluu, He0OXOAUMbBIe AJISA CO3TAHUS KOM-
¢oprabesnbHON KaOMHBI C HAMJYYIIUM IJIA KOC-
MOHaBTOB MHKDOKJXMaTOM. Bpaum yuacTByIOT
B pa3paboTKe KOCTIOMa KOCMOHABTOB, Pal[MOHA
NUTAaHHUSA, BO BCEM, YTO HEOOXOAMMO AJIA HOP-
MaJIbHOM paboTHl JIIOZEH B YCJOBHAX KOCMOCA.
Menuku caegsaT 3a COCTOAHUEM 3O0POBHA UJIe-
HOB 9KHMIIa’Xa KOCMHUYECKOro Kopabjsi BO BpeMA
nosera. HaxoxAch Ha OrpOMHOM pPaCCTOAHUM
OT HanueHTa, KOCMHYECKHI JOKTOP JAaCT HYX-
HBIL coBer. KocMuueckas MemMIIMHA, KaxK M
KocMHUYecKasa OHoJIorusg — 3TO HCCIEeNOBATENb-
CKasd HaykKa. B KocMoce CTaBAT ONBITHI HaL KM-
BOTHBIMH, BEAYTCS HCCJIeLOBAHMWSA, HAIIPABJIEH-
HBIEe Ha TO, YTOOBI KocMoOC He Onla BpakiaebGeH
YyeJIOBEKY, a CKopee ctay oburaeMeiMm. Ilpu me-
perpyskax BO BpeM# IOA'beMa pPaKeThl UeJIOBEK
HMCIBITHIBAET OIPOMHOE HanpsxxeHue. Ilpu yuya-
CTHH MEAHKOB pa3paboTaHbl ynoOHBIE MHAVBH-
AyaJIbHbIEe KpecJa AJA KOCMOHABTOB, IIOBTODPS-
omue ¢opmy Tena. Ha Bricore 10—15—20 TEI-
CAY METpPOB JaBJICHHME BCE MEHbIIEe M MeHbIIe,
crenuajdbHble NPUOOPH! CJHEAAT 3a COCTaBOM
Bo3nyxa. Ha Beicore 30—40 Teic. MeTpOB cTa-
HOBHUTCS OIIaCHHIM JAJII KOCMOHABTOB JeHCTBHE
KOocMHUYecKUX Jyueit. A Ha Bwicore 100 ThIC.
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METpOB I'PO3UT CTOJIKHOBEHMe C MeTeopamu. Bee
3TH SIBJICHHS OTPAMKAIOTCA Ha 340POBbLE UeJO-
Beka. W eme oaHa TPYAHOCTL — TIOJHAS TH-
IIMHA, KOrAa He PACIpPOCTPAHAIOTCA 3BYKOBHIE
BOJIHEI. VI3MeHfAeTCA BOCIPUATHE OPraHOB
yyBceTB. CllenHaIuCThl IOMOral0T KOCMOHABTAM
MOATOTOBHUTBLCSA K CHEIMPUYECKUM YCIOBHUAM
Kocmoca. Ilox HabnomeHHeM Bpaueil KOCMOHAB-
TEI ITPOXOAAT HMCILITAHUS B CypAOKamepe, rae
HAXOAATCA B IOJHOM THUININHE ¥ OAUHOYECTBE
OIpefeJIeHHOe YHUCJIO CYTOK. IICMXOJIOrH IIOMO-
raloT HOATOTOBHTL 3KHUIAXK K COBMECTHOH pa-
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6ore. JlloAu pasHBIX XapaKTepPOB M TeMIIepa-
MEHTOB JOJXKHEI B T€YEHHE IPOAOIKUTEIHLHOIO
BpPeMEHH TOJIeTa COTPYAHUYATH, IIOMOraTh APYT
IpYyry, OBITh, KaK TrOBODAT, NCHXOJOTHYECKH
COBMECTHMBIMH. JTO — HeoOXoauMoe yCJIOBHE
paboTH B KOCMOCE. DKHUIIAXKU KOCMHUYECKHUX KO-
pabueit, opOUTANBLHEIX CTAHIUN — 9TO APYXK-
HBIY CILJIOUEHHBIH KOJLIEKTHB, Y KOTOpPOro 00-
mue H K TOMY e CJIOKHeHInmue 3anauu.

YEJIHOKH B KOCMOCE

Kprutateiit opOuTanbseeIii KOpabas MHOroO-
Pa3oBOro MCHOJAL30BAHHA HA3BIBAIOT YEJTHOKOM.
OH npenHasHa4YeH [AJIs1 BBHIBEJEHHUS HA OpPOHUTY
BOKPYT 3eMJIM Pa3JNYHLIX KOCMHUUYECKHX almna-
paToB, AJA AOCTABKU 3JIEMEHTOB MEMKILIAHET-
HBIX KOMILJIEKCOB M AnA cOopkH Ha opbure
KPynHOrabapUTHBEIX COOpPYKeHuil (pazuoreiie-
CKOIIOB, AHTEHH, COJIHEUHBIX Oatapeit u T.n.).
Boaspanjaemuiii ¢ op6uTel Ha 3eMJII0 KOpabJib-
YeJIHOK IPHUHOCHUT ¢ co0o¥ HeMCIIpaBHEIE HJIH
OTCJIY’KMBIIME CBOH CPOK CIYTHHKH, TpPY3HI,
obopynoBanue. BHIIIOJNHAA peiicH 0 MapmpPyTy
3eMsiAa — KOCMOC — 3eMJsi, MHOropasoBHIi
Kopabsb JaeT 3HAYUTEIBHYI0 SKOHOMHIO
CpPeACTB, TaK KAK KOCMHUYECKHE AalnnapaTsl
O4YeHb JOpPOTH M, KaK IIPABHJIO, II0 CTOMMOCTH
M3roTOBJIEHUS AOPOXKe CPeCTB BHIBEAECHMA, T.€.
paker-HOcuTenei. IIoaToMy BHITOZHO mHpOAJe-
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BaTh CPOK CJHYXOBI KOCMHUYECKHMX aIIlapaToB 3a
cueT uxX OOCHyKUBaHUA Ha opbuTe MIM BO3-
BpamieHnA Ha 3eMJIIO C IIeJIbI0 BOCCTAHOBJIEHUSA
¥ peMoOHTa. IlepBhle MHOI'OpPas3oBLI€ CHCTEMBI:
amepnkaHckuii «Cmeiic IIlaTTa» 1 oreyecTBeH-
HHI «JHeprua — DBypam». [IByxcTyneHuaras
paKeTa-HOCHUTENb BBIBOAUT HAa OpOMTY BO3Bpa-
maeMelii KopabJib, ITIOX0KHMH BHEIIHE HA CaMo-
JIeT, KOTOPHIA M CAfiUTCSA «II0-CAMOJIETHOMY» Ha
TPEXONOpHOEe BHINYCKaIneeca maccu. AMepH-
KAaHCKU# KOocMUUYecKHit uyenHok «Cmeiic
IMarra» cosepmuia nepselif moser B 1981 roay.
BeinosHuau ¢cBOM 3azayu opOuTanbHBIEe KOpab-
aun «Konymbus», «I{uckaBepm», «HHpneBop»,
«AtnanTtucs». «HesneHmKep» U3BECTEH CBOEH Ie-
yaneHOK cyanboit. 28 sauBapa 1986 roma Bce
YeJIOBEUECTBO COAPOTrHYyJIOCh, HalJionada mo Te-
JIeBUJCHUIO B3PHIB yXozasauiero B He6o kopabiisa,
OH TIOTEpIeJ KatacTpody IpH cTapTe uepe3 75
CeKYHJ TIocje 3amycKa. JKUIAX, COCTOABIINH
u3 7 actpouaBToB, noru6. Illaraysu B 6eccmep-
THEe MOJIOABIE, 30POBBLIe, KPAaCUBbIE, CHJILHBIE
miopu. Cpeiu HUX JKeHIIWHA-acTpoHAaBT Kpucra
Maxoaud@d, yIaTeJIbHUIIA, KOTOPasa cobupaach
BEeCTH YPOK H3 KOCMOCAa, pPaccKasaTh JEeTAM
AMepHKH O TOM, KaK IIpeKpacHa M Kaxk Maja
Hama 3eMJifd, KaK XPYIKO eme ee CYIIecTBO-
BaHMe, Kak Heo6xonum eit mup. Iosern «IIlar-
T]a» BO300HOBHMJIUCH B ceHTaOpe 1988 ropa.
910 Kopabsu-ruranTel: 56 M BeICOTA B CTAapTO-
BOM IIOJIO}KeHWH, Macca Ha crapre 2000 T, mo-
JKeT HeCcTH moJje3Hbt rpy3 30 T Ha opbury u
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15 T npm BO3BpameHNMHM Ha 3eMJII0. JKHIIAXK
o 7 4yesmoBeK MOXKeT ObITh B moJiete 30 CyTOK.
Ho «BypaH» npu HeMHOro MeHBIIMX pa3Mepax
¥ Macce cnmoco0eH HeCTH Ha OpOUTY M ¢ OpOUTHI
TaKOM e MacChI Iojie3Hble rpy3nl. 15 masa 1987
rojla COCTOSJICA 3allyCK MOIIHON paKeThI-HOCH-
TeNA «JHepruA», a 15 HosAOpa 1988 roma —
NEepBbIA HCIBLITATENbHBIA IIOJIET OPOHTAJIBLHOIO
Kopabss MHOropasoBOro MCHOJIL30BaHMA «DBy-
pau». Ha xocmoapome Ba#KOHyp AndA ocyie-
CTBJIeHHUS TIOCaZKM «BypaHa» Owly co3faH cre-
IMaNbHBIN a3pOAPOM C YHHKAJIBHOH I10Cazoy-
HOM IIOJIOCOH TBEPAOrO MOKDHITHA IJIMHOA 5
kM u mupuHoi 80 M. TpamcnoprHas cucrema
«JHeprua — DBypaH» HMeeT MHOro Ba)XHBLIX M
OYeHb HHTEPECHBIX IIePCIIEKTHB.

OBUTAEMBIA KOCMOC

Y MHOrmx CTpaH €CThb HOJIOCPOYHBLIE IIPO-
rpaMMBI II0 OCBOEHHIO KocMoca. B HMX IIeHT-
paJIbHOE MECTO 3aHMMAaeT CO3JaHue OpPOUTAIIB-
HBIX CTAHIWHK, TaK KaK MMEHHO C HHX HAYH-
HaeTcA I[eroyKa HanboJsiee KPYIHLEIX 3TAIllOB OB-
JIaIecHUus UYeJIOBeYeCTBOM KOCMHUYECKOro IIpo-
CTPaHCTBA. YJKe OCymIecTBJIeH moJieT Ha JIyny,
YCIEeIIHO IPOXOAAT MHOIOMECAYHBIE ITOJIEThI Ha
OOpTy MeJKIJIaHeTHBIX CTaHIUH, aBTOMaTHUYe-
CKHe amnmnapaThl nmoOsiBasu Ha Mapce u Benepe,
C INpOJIETHBIX TpaeKTopmi wucciaenoBanmm Mep-
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Kypuii, IOnurep, Carypn, VYpau, Henryu. 3a
nocaeayiomue 20—30 JeT BO3ZMOMKHOCTH KOC-
MOHABTHKHM eme GoJsiee Bo3pacTyT. Byayr co-
3JJaHH 9KCIEePHMEHTAJbHEIE CIIYTHUKOBBIE COJI-

HeuHble 3JIEKTPOCTAHIIMU, HA opOuTe OGYAYyT cO-
3aHBl COOpPOYHO-ONEPAIMOHHEIE IEHTPHI, HA
Jlyne 06a3bl-hOpHOCTHI AJNSA IOCHIAKH IIEPBOM
axcneaunuu Ha Mapc. B OK0/103eMHOM M OKO-
JIOTYHHOM IIPOCTPAHCTBE Pa3BepHETCS CEeTh aB-
TOMATHYECKHUX PeJeHHBIX CIYTHUKOB, KOTOpasa
IpAaKTAYECKHM IIPDEBPATHT BeChb PaliOH MEXAY
3emiye#t 1 JIyHOH B r'MraHTCKYIO aHTEHHYIO CH-
CTeMy, CIOCOOHYIO CJIeAUTh 33 ABMXKEHHEM KOC-
muueckux Kopabyeit B CosiHeuHOH cucTeMe H
3a ee IpezxejaMu. ITO, KOHe4YHO, Oyaer cmo-
co0CTBOBAaTh AaNbHEHMeEMYy NIPOHHKHOBEHHUIO Ue-
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JoBexa B KocMoc. Ilesnb ucciaemoBaHMit MHOrO-
CTOPOHHSAA: HAyYHAs — YEJIOBEKY Bcerga OnLIO
MHTEPEeCHO y3HaBaTh O CBOMCTBaX OKpyIKaloIe-
ro €ero Mupa, O 3aKOHAX €ro CyIeCTBOBAHWA;
NPUKJIAAHAA — KOCMOC CJHYXXKHUT JIIOAAM, IIO-
MmoraeT HabuaionaTte riaobajbHble ABJEHHA Ha
3emiie, pes3yJabTaThl KOCMHYECKHX HCCJIEHAOBA-
HHUI HCIOJIL3YIOT Ha 3eMJle CIIeLMaJINCThI B pas-
HBIX 00JIaCTAX HAPOAHOr'O XO03AMUCTBA; TEeXHH-
yecKas — HCCJEeZOBAHUS BeIIeCTB, KHUBOH M
HEXMBOH# IIDUPOALI B YCJHOBHAX KocMoOca H
Ipyrue.

B KocMmoce IIPOBOAATCA YHHMKaJIbHBIE acTpo-
HOMHYeCKHe M acTpodmusuueckue HabIIONeHUA.
Haxoasmuecs Ha opOuTe CIIYTHUKH, KOCMHUUYe-
CKHMe aBTOMaTHYeCKHe CTaHI[MH, anmnapaTsl Tpe-
OyIOT CHenMaJbHOro OOCJAYKHBAaHUA WJIH pe-
MOHTA, a HEKOTOphIe OoTpaboTaBmiNe CBOIl CpPOK
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CIIYTHHKHN HEOOXOAMMO JIMKBUAMPOBATL WJIH
BO3BpamaTh ¢ OpOUTH HA 3eMJIIO I Iepenei-
Ku. OpOuTanbHbIEe CTAHIIMK HUCIIOJB3YIOTCA B Ka-
YyeCcTBe KOCMHYECKOi 06a3bl, XpaHeHUA 3aracoB
TOIJIMBA, B OyAyiieM oHM OYAyT MCIIOJIH30BaTh-
cAd Kak oTnpaBHas 0a3a s 9KCIEeAWIIHA Ha
Jlyny, Mapc u apyrue maaHethl. C ¢eBpans
1986 roma Ha OKOJI03eMHOM OpPOMTE HAXOAUTCS
craniuua «Mup» MOAYJBHOrO IIpMHIUNA IIO-
CTPOEHHA.

TparcnopTHBIe KOPA6AH IIEPHMOAUYECKH MIO-
CTABJSAIOT Ha CTAHIMIO HEOOXOAWMBIE I'DY3HI.
OKMIIaXX II0CJe BHIIIOJHEHHS CBOEro 3afaHus
BO3BpamiaeTcsa Ha 3eMJII0, ero CMEHSEeT HOBBIM.
Kak yTBep»KAalOT MHOTHE Y4YeHbIe, MCIIOJIbL30-
pauve JIyHEI npuHecJ0 OBl YeI0BeUeCTBY 6OJIb-
mMyI0 NMoJb3y. Bo-mepBBIX, KaK COyTHHUK JIyHa
OTKPBIBAET HOBBIE BO3MOXKHOCTH IJIsI H3YUYEHHUSA
CosHeuHOM cHCTEeMBI, Kak oOcepBaTopus, Jia-
6opaTopusi, cTapTOBad ILJIOMaAKa. BO-BTOPHIX,
Ha JIyHe IOBOJIBHO MHOT'O CHIDBEBHIX PECYPCOB,
KOTOpBIE MOXKHO HCIIONb30BaTh. OOpasubl Immo-
pOX, HXOCTaBJIEHHBIX C JIyHBI, TOBOPAT O TOM,
YTO TaM eCTb NPHUPOAHBLIE 3alachbl, CXOXHE C
NPUPOAHLIMM 3anacaMu 3eMau. IIOCKOJBRY
Connne ocsemaer JIyny 14 nHeit HempephIBHO,
TO TAM MOXHO IIOJYYHUTh BeChbMa JemeBYIO
saepruio. Ha moBepxHocTH JIyHBI MOXXHO B Oy-
IylieM COOPYAUTHL He TOJIBLKO 6asnl AJA OTIpaB-
KM ¥ IIpyeMa KOCMHYEeCKHX KopalbJieit, Hayd4-
HO-HMCCJIeIOBaTeJIbCKHe CTAHIMM, HO M ropoza-
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rnocesjieHusi. AMepMKaHCKHN acTtpoHaBT Heiin
ApDMCTDOHT TaK CKasajl O CBOeM IIpeOnIBaHHU
Ha JlyHe: «9T0 OBLI MajeHBKMI IIAr YeJIOBEKa,
HO KDYIIHBIM IIar 4eJIoOBeYeCTBa».
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— T'pyHT 179, 185, 406
— peiabed 180
JyHOTpACEHHe 179, 186
«JlynoXOR-1» 179
«JIyHoxon-2» 179

M

MarennaHoBE o6naka (raIaKTHKA) 321
MarfuTHoe noJie 3eMJIH 167
Manaa Mensezuna (coaseanue) 53, 55
Majkle ITaHeTHI: ' 287—288
— uepepa 287
— Iannana 287
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-~ IOHOHA 287
— Becra 287
— TI'mpansro 288
— Hkap 288
Maunmit ITec (cosBeaxue) 73
MaHTHUA 141
Mapc (nnanera) 209, 250, 260, 263, 283
MapcHaHCKHEe KaHAJIBI 264
Macca HeGeCHBIX Tel 216
MasATHUK Dyko 22
Me3ocepa 144
Mepkypnrii (mraHera) 209, 255
MepHaHHe 3Be3j 157
Mecraasa rpynna

(cucTeMa rajlaxkTHK) 319—-320
Mecal, 39, 40, 173
MeTarajakTHka 320
MeTeOpHT 291, 292, 294, 297
MEeTEeOPHTHEIN XOXKAb 294
Muparga (cnyTHHK) 284
Munap (3Bes3ga) 57, 339
Muneunmit IIyrs 26, 101, 125, 169
MHOropasoBhle CHCTEMbI 420
— «Cneiic IllaTias 420
— «JHeprua—DBypaH» 420

H

HeGecHas coepa 28
HeGecHBIe KOODAHHATHI 28
HebeCHEIN 2KBaTOp 29, 83
He6o 15, 17, 26
HEBeCOMOCTbH 389, 398
Hexens 40
HEONMO3HAHHEIN JeTaloIHil 00BeKT

(HJIO) 363
Henryr (nnaHera) 209, 276, 280
Hepeupga (cnyTHHK) 284
HHI)KHAA KYJbMHHAOUA (3BE3HI) 333
HOBOJIYHHE 173, 195
HOYb 32
Hrenc . 337
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Hsioron H. 75, 239, 240

(¢)

OGepoH (CIYTHHK) 284
oGcepBaropus . 51, 114, 118, 129, 130
OseH (co3Be3gue) 84
Orau Caaroro danMa 88
030H 144, 145
030HOBas AbIpa 148
O30HOBHIN cJO# 145
OKTAaHT 111
Onnpun 3. 176, 405
Oxnnbepe T'. 289
onrTuyeckHid obMaH 159
ONTHYECKHH Teseckon 137
opb6uTa 246
— 3eMan 35
— acTeponixa 244
— IUIaHeTH 244
— CIOYTHHKA 244
op6uTasbHEIE CTAHINA

— «Cauior» 385
— «Mup» 385
opOGATaNbHLIN KOpabib MHOrOpasoBOro
HCIOJH30BAHUSA (YEJTHOK) 419
Open (coaseaxme) 64
OpnoH (co3Besgue) 69
OCBOEHHe KocMoca 421
OCh BpaIeHHs 3eMJH 21
OTBecHasl JHHHSA 29
OTJIHNB 188
OTPAa’XEHHEIH CBEeT COJIHIA 176
OTTEHKH 3Be3] 325

I

napamlioTHas CHCTeMa 412
ITerac (cosBesaue) 61, 62
neperpyska 410
nepeMeHHEIe 3BE3JBI 342
Ilepceit (cosBesnme) 61
nepareani 35
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Ilerp I 129
IMnanou x. 287
IInkap K. 154
nuponaTpoH (B3pLIB) 412
miaHera 249
IUIaHEeTH 3eMHOM I'pYyIIbI 263
IJIAHETHI-TUTaHThI 253
IInesagm 108
IJIOCKOCTh FOPHU3OHTA 30
ILnyron (mwiaHera) 209, 278, 280
noroga 164, 190
nojser Ha JIyHy 405
MoJeTHl JYHHEIX CTaHIHM 173
MOJIHOJIYHHE 168, 173, 197
IOJIIOC MHpa 21
ITonsipras (3Be3xa) 20, 21, 36, 54
noJispHOe CHSHME 165
nocagka 409
ITocnmonnii 154
nousa 141
NOSICHOe BpeMs 33
NPHUJIHB 188
nputsaxenne CoJHna 402
npuInejen U3 KocMoca 362
MpOTOIIaHeTHOe BemecTBO 304
nporybepanern 200, 224
TIpAAMOe BOCXOXKJEHHE 31
TIICHXO0JIOTHYeCKasi COBMECTHMOCTh 419
IIronemeit K. 12
IIyakoBckas oGcepBaTopus 131
nyJascap (HedTpoHHasi 3Be3fa) 346
narga Ha Coanie 228
P
Pa (6or Coanua) 205
paZuaJIbHEle ITyJIbCAlHH 216
paguaHT 292
paguanusa 354
paguoTexecKon 137, 235
Pax (cosBesgme) 88
pakera 370, 377, 879, 380
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— CHrHaJbHASA

— MHOrOCTyHneHuaTas
pakeTa-HOCHTENb

— «CryTHHK»

— «BocTok»

— ¢Coi03»

— «IIporon»

— ¢KocmMoc»
Pam3zait V.
paccTossHMe JO 3Be3J
paccrosaaue Ao JIyHE
paccrosaaue xo Conana
Peryn (3Be3ga)
pedpaxnus

Pri6u1 (cosBesgue)

Capoc

CarypHn (maaHera)
CBETOBOM rox
CeBepHHIH IoJIIOC
ceficMmoJiorns
CEeKCTaHT

ceJIeHoJIOT
CeJINOTEeXHHKA
CepebpoB A.

CHJIa TPeHHA

CHJIa TATOTEHUA
Cnpuyc (3Be3xa)
ckadanap

CKJIOHeHUe
CKoIUleHHe (3Be3XHOE)
CKOPOCTb BpallleHHA 3eMJIH
CxopnroH (co3Besaune)
CMeHa

— JOHA

— HOYH

— BpeMeH roja
co3Besgre

COJIHEYHAS aKTHBHOCTh
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377
371
376, 382
385
385
385
385
385
227
327
219
219
92
161
106

198

98, 209, 250, 269
313, 328
36

141

111, 114
172

235

399

401
151, 239
332

393, 395
31

340

34

98

24

24

26, 36

16, 44, 335
191, 230



COJIHEYHAadA CHCTeMa

CONIHeYHasA HEpPrus
COJIHEYHOE BemecTBO
«CosiHeuHHIN Bereps
COJIHEYHHIA I'ox
Coanne (3Be3na)

207, 240, 241,
243—244, 325, 403

235

223

167

52

18, 19, 28, 81, 116, 122,
125, 195, 199, 203, 210,
212, 214, 219, 221,

228, 238, 314, 335

CHeKTp 348, 350
CHEKTP COJHEYHKIX Jyded 224
CHeKTPaIbHBIA aHANAS 228
cnekTporenuorpad 199—200, 234
CIIEKTPOTeJIHOCKOII 234
crnekTporpag 234, 349
CIIEKTPOCKOI 234, 349
CNIYTHHK 171
CIOYTHHK (MCKYCCTBeHHHI) 171
cruxuiitHoe GefcTBHe 146
crparocdepa 144, 312
Crpenen (cosBeaane) 100
Crpyse B.f1. 130, 327
CyMepKH 161
Cynpmxepr k. 406
cypAokamMepa 418
CYTKH 32
CyTOYHOE BpalieHHe 3eMJH 24
CYTOYHOE ABMIKEHHE CBETH.JI 213
T
TeJlecKOon 124, 127, 134, 171
— JIMH30BHIH 134
— 3epKaJBHEIA 134
Tenen (co3Besgue) 77, 84
Temmeparypa CosHna 211
TepMmocdepa (RoHOChHepa) 144
TepMosilepHble PeaKIuu 231
Turan (cOyTHHK) 271
THTaunsa (COYyTHHK) 284
Turos I'.C. 389
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Tom60 K. ' 281
TOYKAa

— BeCeHHero paBHOAEHCTBUSA 37, 83, 106
— OCEHHero paBHOXEHCTBHA 37, 93, 95
— 3HMHEro COJHIIeCTOSAHHSA 103
— JIeTHEro COJIHIEeCTOSIRUA 90
TPaHCIIOPTHASA CHCTEMa 421
TPAHCNOPTHHIE KopabJb ' 424
TpHTOH (COYTHHK) 277, 284
Tpornocdepa 144
TymanROCT, AHApPOMeAH! (rajlaKkTHKA) 319, 321
Tysrycckuii MereopHur 295
Tynoxaes A.H. 372
y
Vayrbek 114
VYM6pHaJAL (CITYTHHK) 284
¥Ypar (nn1anera) 209, 272
Yparusa 118
ydoaor 363
L]
dan (Tpoc) 394
®oboc (CIyTHRK) 209, 283
doxyc 246
doTorpadus 337
¢dorocdepa 223, 229
¢peon (ras) 147
«DpuaoM-T» (xopabis) ' 404
dyko K. 22
X
Xa66a 9. 320
XapoH (COYTHHK) 279, 284
XBOCT KOMETHI 301, 304
Xeiic D. 406
xpomocdepa 199, 223
II
IlenTaBp (cosBesgue) 77-78
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Hedenan

Iegeit (co3Besnue)
IUKJIOH
Iuonkosckuit K.9.

YacH

— COJIHeYHBIe

— BOJASIHEIE

— IIeCOYHhLIE

— MexXaHHYeCKHe

— aTOMHEIE

yepHasl gZeipa (koJuiamncap)

m
Ilenapx A.

3BOJIIOIHA

O#HmTeln A.
SKJIHMITHKA
dxcnaHcHa BceneHHo#
OHnenaxn (CIyTHHK)
Oparochen

IOxumii mosoc
IOnurep (mnasera)

fAIBJIcHNEe MHEepOHuH
AXPO

438

369, 372,

80, 83,

125, 209, 250,

342

191
410

404

316
355
336
322
284
152

36
265

402
141



COJIEP:KAHUE

IMMPEMACIIOBHE . . . .. . ... ... ..

SBEMIISMHEBO ... ... ... .....
AcTpoHOMHSI — JpeBHelimas Hayka . . . . . .
Kro Ghin ImepBRIM 8CTPOHOMOM? . . . . . . . .

Kro mocTpons nepByio MojeJib BCeJIeHHOH? . .

Yro Hayka NMOHHMAET IOX CJOBOM «HeGo»?

Yro Takoe HeGECHHIH CBOZA? . . . + « + + « o
Bpamienne HeGecHOM chepHl . . . . . . . . .
IIpuunHK BpanieEWs 3Be3gHOrO Heba . . . . .
3HaMeHHTHIH ONKT PYyKO . . . . . . . . . .

Hoqemy MEI He 3aMedYaeM BpallleHHA seman?

MIGUHBIE IIYTh  « « ¢« + ¢ o o & o o o « o
Kak He 3a6JyaHTBCA CPefH 3Be3X . . . . . .
3eMHOM ImMIAp B POJIM YACOB . . .« . + « . + &
Kak # ¢ xakoil ckopocThIO ABH)KeTCA 3eMIA? .

IToueMy cymjecTByeT cMeHa BpeMeH roga?

OTKyzxa MOABHJIHNCH AHH HeHENH M MeCAOHN? . .
Kak mosBmics KaneHAAPb? . . « « o « o o
YTo Takoe BHCOKOCHEIX rog? . . . . . . . .
Hcropus HasBaHHSA co3Be3glif . . . . . . . .
Yro Takoe 3Be3gHHM aTtiaac? . . . . . . . .
Kak Bo3HMK 3Be3gHH kaTaysor? . . . . . .
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Kakxne co3Be3fus MKl MOXXeM BHIETH

B TeYeHHe rojga Ha HeGe? . . . . . . .
YTo ApeBHHE I'PeKH pACCKA3LIBAJIH

O MeIBEAUNAX? . v ¢ ¢ o o ¢ o o o &
Kaxk Ilepceit cmac Argpomeny . . . . . .

Kak xprinarni xons Ilerac

«3aJleTeNI» HARe6O . . . . . . . . .
3Be3AHKI# TPEYroJILHAK Ha OCEHHeM Hebe
CaMoe KpacHBoe CO3Be3fHe I0KHOro Heba
OTkyzxa Ha He6Ge Bosockl Bepouku? . .
Kyna manin neGecHmiit kopaban Apro? .
Yro Takoe 30AHAK? . . . . . . . . .
Kakxnum o6pasoM acTpOHOMEI APEBHOCTH
OTKPHUIH BOHMAK? . . « « ¢ o o« & « &
OT KaKoro Co3Be3sAHS COJHIE HAUHHAET
IyTelleCTBHE IO 30AMAKANBHOMY Kpyry?
OTkyzna Ha HeOe Bamamenmi? . . . . . .

Kax Ha HeGe mosBmica Pak? . . . .
Crpamen an JleB Ha HeGE? . . . . . .
Kak JleBa, nso6paskeHHAsI C KOJIOChSIMH,
nonana B KPYr KHBOTHBIX . . « . . .
Becbl — eAHWHCTBeHHOE ¢«HEKHUBOE»
30AHAKAJILHOE CO3BE3XAME . . « « « + &

JIeﬁc'an'reJano JIA CO3Be3xHe II0OX0XKe

HA CKOPIHOHA? . . .« « & & o « o« o & &

B xoro mennrca 3pesguuiii Crpenen? .

Kyna ckauer Kosepor? . . . . . . . . .

Kyna nver Bogy Bogmome#t? . . . . . .
Ppi6bl 3aMBIKAIOT KOJBIO

30AHAKAJILHEIX CO3Be3AA . . . .« « . . .
Yro rakoe Ilmeaant? . . . . « « ¢« « ¢« &

ActpoHOMHSA 6e3 TeJeCKONOB . . . .
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Kak 6n1y1a ycTpoeHa ApeBHAA

OGCEPBATOPHA? o + « v & o + o « o o « « o & 113
ITouemy ropopunn «KonepHak —

GOry COIMEpPHHUK®? . . . & & &+ &« o o & o o & 115
Taxo Bpare — kuTenb 3aMka

YpaBHOGOPra . .« . v ¢ ¢ ¢ e e b e e e e e . 118

BeccmeprHoe uMsa I»xopzamo Bpywo . . . . . 121
Tannnedt nepsrlit Hanpasmni

TeJIeCKONl HA HeOO B YBHAEM.c. . « . + . . . . 123
JIOMOHOCOB — ACTPOHOM . . . . . « .+ « . . 127
CrapunHsle o6cepBaTopru Poccmmm . . . . . . 128
OcnoBanue Ilynakoscko#t oGcepsaTopum . . . . 130
CKOJBbKO 3Be3X BHAHO HAa HeGe? . . . . . . . 132
Kak ycrpoer Tesmeckon? . . . . + « o o o & 134
Yro TaKkoe pagHoOTeNecKon? . . . . . < . . . 137
SEMIIA MJIVHA . . . . . ¢ . v ¢ v v o 139
Kak ycrpoerna 3eMJISA? . . . . « « o + o & & 141
Uro Taxkoe arMocdepa? . . . . ¢ o . . . . . 144

MooxHO JIH ¢3alITONATH O30HHYIO ABIpY»? . . 145
Ecam Ha 3eMJI0 CMOTpPETh H3 KocMoca . . . 149

IToueMy 3eMasa mapoobpasHa? . . . . . . . . 151
-Kak maMepmJH e¢TajHio» 3eMae? . . . . . . . 152
Ilouemy B nHeBHOe BpeMs Ha Hebe

He BHOHEBI 3BE3ABI? . « + ¢ « o o o o o o o 155
ITouemy Mepnalor anesnﬁ? ......... 157
Kak cBernysa o6MaHEIBalOT HabOmiozarens . . . 159
Yro Takoe CYMEepPKH? . . . . . . . . . . . . 161
Yro TaKOoe 3aPA? . . . . 4 s e e 0 e e e s 163
Yro Takoe moJApHOe CHSIHHE? . . . . . .+ .« . 165
Y10 ocBemIaeT 3eMJI0O HOUYBIO? . . . « « + o+ . 168
ITouemy Jlyma — coyTHHK? . . . . . . . . . 171

ITouemy Jlyna npespamaercs B Mecan? . . . 173
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Kak ram, ga Jlyne? . . . . . . . . . . . . 175

Kak mayqanmr JIyny? . . . . . . . ¢« ¢« « . . 178
YeM muTepecer penved Jymm? . . . . . . . 180
Y10 TaKoe KPaTePhI? . . . « ¢ + « o o ¢ o 183
KakoBo BHyTpeHHee cTpoeHHe JIyRm? . . . . 185
ITouemy GniBalOT NPHJIHUBH H OTJHBRI? . . . . 188
Kak Binser kocMoCc HA moroAy? . . « « « . . 190

Ilouemy paHbnle JioaA¥ 6oanuch 3aTMeHHH? . . 192
ITouemy npoucxoxar sarMennss Coaxmma? . . . 195

Koraza GhIBalOT JYHHBIC 3AaTMEHHA? . . . . . . 197
3ayeM H3y4daeT 3aTMeHHSA

COBpeMeHHAasI HAYKA? . . . ¢« « + & o « « o & 199
COJJHOIE N ETOCEMbA . . . . . . . . .. 201
Yro AyMalu O COJHIe ApeBHme Jjioau? . . . . 203
Kak ycTpoeH Hall skocMHyeckHil moMs? . . . 207
ITouemy CoJsHLIe CBETHT M IrpeeT? . . . . .+ . 210
ITouemy ConHne zBm:kercs mo HeGy? . . . . . 212
Kak mamepnTs u B3BecuTh ContHe . . . . . . 214
Moskro 1 mamepurs ooreM Conamma? . . . . 216
Hanexo in go Conmna? . . . . . . . . . . . 218
MosxHO N mpocneauTs AsMxkeRne Coxmrma? . . 219
Kak ycrpoeno Coanme? . . . . . « « + + . . 221
M3 gero coctoutT ComHOe? . . . « « « « + « & 224
FesMif — COMHEUHBIA A3 . . . « ¢« « &« &+ + & 227
ITouemy Ha CosHne nmaATHa? . . . . « + + . . 228
Mo>ker nm B3opBaThca Hamie Conmme? . . . . 231
Mosker au moracHyTh CoyEne? . . . . . . . 233
Kaxkue npubGopr mmoMoraor

HayuyaTh CoJHIE? . . . v ¢ & & o o o o & 234
CoJiHeUHAsl DHEPrAsA M3 KOCMOCA . . « .« « .+ » 235
IoueMy 3emns He magaer Ha ConHme? . . . . 238
Ha uyeM pmep>kutca 3eMasi? . . . . « « + + & 240
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Kak BO3HMKJHU IIAHETHI? . . . . . . . . . . 242
Kax mpoHCXOZHT ABHKEHHe ILIaHeT? . . . . . 244
Ilo xakuM 3aKOHAM JKHBYT NNAHETHI? . . . . 246
YeM oTiIHUAIOTCA ILIAHETH OT 3Be3x? . . . . 249
Bausaior g niraHers Apyr Ha apyra? . . . . 250
YeM oTaHvYaIOTCA ILIaHETH APYyr or apyra? . . 253
Bamxkaiimaa k Coarny niaaera . . . . . . . 255
ILnanera, KOTOPYIO MOYXHO YBHAETH

IIPH XTHEBHOM CBETE . . « ©« ¢ o o « o o o o 257
Kpacnas sBeagja — Mape . . . . . . . . « «» 260
Kananel m pekt Ha Mapce . . . . . . . . . 263
IIlnanera-rurasr IOnurep —

caMast 6oJIpIIAd 3APafKA .« « « o+ o+ o o . + . 265
IInagera CaTypa . . . ¢« ¢ « ¢« ¢ « o & .« . 269
YpaH — ILUIaHeTa, OTKPHITA? B Tejeckon . . . 271
K10 oTkprin nnanery ¥Ypan? . . . . . . . . 274
IInanera Gora Mopeit . . . . . . . . e« . . 276
IInanera ¢ ¢OKpPaMHEIs COJIHEUHON cHcTeMH . 278
Kak GhlIM OTKPERITH ILIQHETH

Henryn u IInyroB? . . . . « . ¢« « « « « - 279

IHecaraa nmiraHera He o6HapyXkeHa . . . . . . 281
Kaxkne niaHeTH HMeIOT COYyTHHKH? . . . . . 283
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Orkyna GepyTcsi KOMETHI

H KYAQ HCUE3AI0T? . & + ¢ ¢ ¢ ¢ o o o o ~ o 302
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