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Ne 1
! noablne roga AJUATCA J€Hb... 3Be3HbI€ U COJTHEYHbIE€ CyTKHI

Takue OObIICHHBIE TIOHSTHUS, KaK Yachl, MUHYTHI, CYTKH M KaJeHIapb, UIMEIOT CaMoe MpsiMOe
OTHOIIIEHHE K acTpoHOMUHU. OHM CBsI3aHbI C JBMkeHHeM 3emuin BOKpyr CoJHIa U C BpallleHHueM
Halllel IUTaHeThl BOKPYT cBoell ocu. Mrtak, uTo Takoe aeHb wim cyTku? C acTpOHOMUYECKOW TOUKU
3pEeHUsI CYTKH — TO BpeMsi, 32 KOTOpOe IJIaHEeTa COBEPIIIAET OIMH 00OPOT BOKPYT CBOEH OCH. 3eMiis
AeNaeT 3To MpuOIM3UTENHHO 3a 23 yaca 56 MUHYT U 4 cekyH/bl. HO B HallMX MPHUBBIYHBIX CYTKAaX
poBHO 24 yaca! [laBaiite pazdepeMcs louemy.

Onpeaenuts, 9YT0 3eMJis caeiaia MOJTHBIA 000OPOT BOKPYT OCH, MOXKHO TIO 3Be3/aM. B Tede-
HHE CYTOK 3BE3/Ibl IBHKYTCSI OTHOCHTENILHO 3eMHOT0 HaOMoaatTessl, U POMEKYTOK BpEMEHH MEK/Ty
ABYMA OJMHAKOBBIMU ITOJIOKCHUAMM 3BE31bl HA3bIBAIOT 3BE3/JHBIMH CYTKAMM. Hama rnmaBHag 3BE31a
— CorHiie, 10 HEN U ONpeIENISIOTCS HAlllM CYTKHU. 3a TOUKY OTCYeTa NMPUHSUIM nosoxeHre CoHIa B
TMOJIIEHb, B 3€HUTE. DTO HAYAJIO U KOHEI[ COJTHEYHBIX CYTOK.

Hapo ormeruts, uyro 3emiisa auxkercs BOKpyr ColHIIa HEpaBHOMEPHO; KOTIa OHA HAXOAUTCS
B CaMOM yIaJIeHHOH TOYKe OpOUTHI, ee ABMKEHUE 3ameyiseTcs. [pyrasi mpuunHa HepaBHOMEPHOTO
JBWXKEHUS TUTAHETHl — HAKJIOH 3éMHOM OCH OTHOCHTENIbHO OpOUTHL. M 3TO naneko He Bce (paKkTophl,
BJIMSIIONINE Ha ITPOJOJIKUTEIBHOCTD CYTOK. B OBITY 9TH OMpaBKY 3HAYEHH S HE MIMEIOT, OHU OBl TOJIBKO
BCEX 3allyTaJii, IOITOMY ACTPOHOMBI IIPUHSLIM 3a COJIHEYHBIE CYTKU CTAHJAPTHYIO BEJIMYUHY — 24
yaca.

3emuisi BpalaeTcsi He TOJIbKO BOKPYT CBOEH OcH, HO M BOKpYT COJIHIIA, ¥ 3TOT 000POT 3aHUMaeT
y Hee 365 CyTOK, WM OJIUH TO/I.

Ha npyrux nnanerax Bce unaue. K npumepy, Ha Benepe rog nimrcs 224 3eMHbIX JHS, a CyTKU —
243. To ecTb BEeHEpUAHCKUI JIeHb JUIMHHEE BeHepuaHckoro roja! I'on Ha MepKkypuu Bcero B oJTopa
paza juymHHee cyToK, BOKpyr CojHIIa 9Ta MaJleHbKas IIaHeTa oOopaurBaeTcs 3a 88 qHel, BOKPYT
cBoel ocu — 3a 58.

IIpoTekJmm MecsIbl, M TOUYHBIN KPYT 3aBepHIaeTcs.
— Bepauauii
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Ne 2
B putme Bajibca. Tpu 3aKkoHa ABHKEeHHS IIAaHET

CpenHeBeKOBbIe YUeHbIe ObUIM YBEPEHBI: 3eMJIsl HEMOBIKHA, OHA HAXOIUTCS B LIGHTPE MHPA,
a Connue u maHeTsl Bpammatorcst Bokpyr Hee. Ho Hukonaii Konepauk B cepenune X VI Beka npo-
Bosmiacuil LieHTpoM mupa Conxue. EMy He noBepuiy, LEPKOBb 3allpeTHiIa €0 yYeHUe, HO BCE XKe
OHO MMEJIO BEC CPeIU ACTPOHOMOB.

Norann Keriep Obut mocnenoBateneM KorepHuka M reJMONEHTPUYECKOM CHCTeMbl, OH HE
COMHEBAJICS, UYTO 3eMJIs M IpyTHe TUiaHeThl BparmatoTcst BOKpyr ComHia. Ho Kak BHIYUCTUTE OPOUTHI
UX BpalieHus1? ITo 04eHb HeMpocCTas 3a/1a4a, 0COOEHHO ISl TOTO, B YbeM pacriopsKEHUH HEeT COBpe-
MCEHHBIX CpeIICTB I/I3MepeHI/IH 1 BBIYUCJICHU .

[IpencraBbre: 3emiisl BpalaeTcsi BOKpPYr CBOEH OCH, OJHOBPEMEHHO C 3TMM OHa COBEpILAET
cBoil 1myTh BOKpyr ConHua. JIpyrue rjiaHeTsl TOXe ABUKYTCS, BCE 9TU ABUKEHUsI HAKJIAAbIBAIOTCS
APYT Ha Apyra, co3aaBasi MOIHYI0 Hepa3oepuxy JUIsl HEMCKYIIEHHOTO HabmoaaTess.

Ho Kenuiep He OblT HEMCKYIIEHHBIM 3pHUTENIeM, OH MHOTO JIET 3aHMMaJICsl HaOMOICHUSIMH,
KpOME TOT0, €My JOCTAIMCh B HACJEJCTBO TAOHUIIBI yUUTElNs, M3BECTHOTO acTpoHoMa Tuxo Bpare.

Keruiep cMor mpoBecTd HEBEpOSITHO CJIOKHBIE PAacyeThl U BBIYKCIUTH B TMEPBYIO OuYepe/ib
opbuty Mapca, 3arajouHort KpacHoit manetsl. Mapc onumckiBast Bokpyr CosnHila urc. Bekope
aCTPOHOM BBISICHUJI, UYTO OCTAJIbHBIE TIAHETHI TAK)Ke IBVIKYTCS TIO SJUTUITUYECKON OpOUTE BOKPYT
CosHua. 9T0 U ecTh NEePBbIN 3aKOH JIBUKEHUS TUIAHET.

Bropoii 3akon Keruiepa racur: paguyc-BeKTop, coeauHsomui iaery u CosHie, B paBHOE
BpeMsI ONMCHIBAET PAaBHbIE TUIOMIAIH.

TpeTuii 3aKOH MO3BOJISIET ITPY MIOMOIIY MaTEMaTUUECKOM (POPMYJIbl BLIYMCIUTH CKOPOCTb ABU-
JKEHUs TTaHEeTHl U BpeMs ee oOparieHust Bokpyr ConHia. OTkpeiteie Keruiepom 4 Beka Hazaj, 3TH
3aKOHBI M CETOJJHS UTPAIOT BaKHYIO POJIb B ACTPOHOMMHU U KOCMOJIOTH, COCTABJISIsl OCHOBY 3TUX HayK.

eab — HMUYTO, NBUKEHNE — BCE.
— Joyapo beprwmeiin
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KAXOAS V3 TIJTAHET
COJTHEYHOVI CUCTEMBbI
BPALLUAETCH BOKPYT COJTHLA
Nno JIJIMNTUYECKOA OPBATE
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Ne 3
boabinas :xearas 6arapeiika. JHeprust CoHia

Mo3KHO ObLTO OB IIPEATIONIOKUTD, YTO JTIOOMMOE BPEMS aCTPOHOMOB — HOUb, KOTJIa HE0O YCEesTHO
3Be3laMHi U MOXKHO HaOJogaTh 3a O'POMHBIM KOJMUYECTBOM HHTEPECHBIX 00bekTOB. HO He crouT
3a0bIBaTh ¥ O CAMOM OOJIBIIIOM M CAMOM SIPKOM KOCMUYECKOM OOBEKTE, KOTOPBIH MOSIBIISICTCS THEM.
Peur uner, koneuno ke, o ConHile, Halel ToOUMoN 3Be37ie U OECCMEHHOU OaTtapelike, MUTaloIIen
3eMJII0 CBOEH SHEprueil.

ConHile — 9T0 3Be37a, TO €CTh OTPOMHBIN PACKaJICHHBIA Ta30BBIH IIap, TEMIepaTypa B €ro
HeHTpe cocTtapisier 16 mwumoHoB rpagycoB Lembcus. [Juamerp «ropsuero mapuka» orpomMeH —
1390 600 kM, TO ecTb B 109 pa3 6ombinie auamerpa 3emu. Macca CosHIIa peBbIIIaeT Maccy Harien
riaHeTsl B 330 Thicau pa3. B ero cocraBe B OCHOBHOM JiBa BellecTBa: BOAOPON U reuid. Ectb u npy-
'€ KOMITIOHEHTBI, HO UX NPUCYTCTBUE HE3HAYUTCIILHO.

CorHIIe 1O CTPYKTYpe HEOAHOPOIHO, OHO COCTOMT M3 HECKOJIBKUX CJIoeB. B ero neHrpe Haxo-
JWTCS SIIPO — MECTO, TJIe W MPOUCXOAST TEPMOSIIEPHBIE PeakIuy. 3arjissHyTh B HETO y aCTPOHOMOB
HET HMKAKOW BO3MOXHOCTH, HO COBPEMEHHBIE METO/bl MCCIIE/IOBAaHMSI TIO3BOIMIA MHOTOE Y3HATh.
DHeprus, BeieseMas B pe3ysibTaTe SAepHOr0 CHHTE3a, JBMIKETCS HApyXKy U IMOMaaaeT BO BTOPOU
CJIOHN — 30HY JIYYHCTOTO MEPEHOCa, COCTOSAIYIO U3 HETIOJBUKHOTO ra3a.

Jlanee et 30Ha KOHBEKIIMU, OHA «3aKaTa» MEXy aTMOC(epoil ¥ 30HOM JIyYHUCTOro nepeHoca,
31eCh ra3 aKTUBHO JIBUKETCS M IMEET OUeHb BHICOKYIO Temneparypy. B armocepe ConHiia BoHOBast
SHEPrud, uayuada ot gapa, HAYMHACT CBETUTBHCA. ConHeyHbIn CBET, KOTOprIjI MbI BUOIUM, UCXOOUT C
3TOTrO MOBEPXHOCTHOTO CJIOS 3BE3IBI.

Jo noBepxHOCTH 3eMJIU JOXOAUT OJHA IByXMUJUIMAPIHAS YACTh SHEPTUU, U3Ty4aeMOM CBETU-
7oM. 11 5TO MMEHHO CTOJIBKO, CKOJIBKO HaM HYXHO. Eciii ObI KOJTMUECTBO HEPTUM YBEIUIUIIOCH HITH
YMEHBIINIJIOCH, XKU3Hb Ha HAIIIeH TUIaHeTe, CKOpee BCEro, ucuessna Obl.

YV CoaHna ecth OJMH HEJOCTATOK: OHO HEe MOJKET BHJAEThH CaMoOro
ce0s1.
— Coxkpam
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Ne 4
3akpoire ¢popTouky, nyet! CoHedHbIN BeTep

ConHeuHbli BeTep. DTO KpaCHBOE CJIOBOCOUETaHME 0003HAYAeT IMOTOK 3apsKeHHBIX YACTHII,
KOTOPBIN JBUkETCS poub 0T COJIHIIA C YMOIIOMPAYUTETBHOU CKOPOCTHIO.

AtMmocdepy cBeTHsIa BeHUAET BHETHSIsI 000I0UKA — KOPOHA, IEWCTBUTENILHO MIOX0KAasi Ha 30J10-
TOM KOPOJIEBCKMI akceccyap. KOpoHa cOCTOMT M3 MHOKECTBa TOPSUYMX SIPKO-KPACHBIX SHEpreTuye-
CKHMX TIOTOKOB, BbiOpachiBaeMbix ConHileM. [10TokM HEeNmpephIBHO ABMXKYTCS, BPAIAlOTCs, CO3/1aBast
KpacHOBATOE CBEUEHHE, KOTOPOE MPEKPACHO BUJHO BO BPEMs COJTHEUHOI'O 3aTMEHMUS.

DHepreTUUecKuil 3apsii KOPOHbI TAK BEJIMK, YTO OHA UCITyCKaeT B aTMOc(epy ObICTPBI MOTOK
yactull. Ero ckopocTs 1o 3eMHBIM MepKaM ITPOCTO HEBOOOpa3MMa — HECKOJIBKO MUJUIMOHOB KHJIO-
MeTpoB B yac. Eciu Obl y Hartel 1uiaHeThl He 06110 aTMOocepbl, COTHEYHBIN BETEP JABHO YHUUTOKIU
Obl Bce kuBoe. K cyacTeio, 3emiIsl HaJIeKHO 3alllMIIEHa, TI0O9TOMY COJTHEUHBIN BETEp MOXKET JIUIIb
BBI3BIBATh MarHUTHBIE OYpH U CO3aBaTh MOJISIPHOE CUSIHUE.
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Ne §
N na Counne ectb nATHA... MaronTHasg akTUBHOCTH

Uro WHTEpecHOro MOXHO yBUeTh, HaOmonmas 3a ComHilem, Omkaiiiedn K Ham 3Be3/on?
[pesxie Bcero — TeMHbIe MATHA, KOTOPBIE TIEPEMENIaloTCs U CAaMH 110 ceOe, ¥ BMeCTe C BPaIlaoIMCs
BOKPYT CBOE OCU CBETHJIOM. ECii 3aprcOBBIBaTh UX €XKEeJHEBHO, MOKHO MPOCIIEIUTh TPACKTOPHIO
ux apwxkeHus. U cienath OTKPHITHE, y&Ke TaBHO COBEpIIeHHOE MPOGheCCHOHATBHBIMEA aCTPOHOMAMM:
Ha pa3HbIX cBouXx mupotax CosHIle BpalaeTcs ¢ HEOAMHAKOBOM CKOpOCThio. Ha 3KBaTOpe BpaiieHue
MIPOUCXOIUT OBICTpEe, YeM Ha TIOTII0Ccax.

Ecu 661 CosHile ObUI0 TBEPIBIM, HEPABHOMEPHOE BpallleHHe B pa3HBIX MeCTaX ObUIO Ob HEBO3-
MoxHO. Ho ConHue — 3Be31a, Topssumii ra30Bblii I1ap, 4YaCTU KOTOPOrO MOTYT ABUTraThCsl C Pa3HOU

CKOPOCTBHIO.

ConHeuHble MsITHA — 3TO 001ACTH ¢ OoJiee HU3KOM TeMIIepaTypoi, uepe3 KOTopble U3 HeAp CBe-
THJIA IPOPBIBAIOTCS CUJIbHBIE MAarHUTHBIE NOJIS, pacipocTpaHsioluecs no Bceil CoTHEYHOM cucteme.
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ConuEysLlZ BETEF — STO

[TOTOK 3APAXEHHLBLIX YACTW/L,
JIETAUMIX CO CKOPOCTbLHO

HECKOJILKO MUJTJIMOHOB KM/Y
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Ne 6
Kpoxa c kejie3HbIM siipoM. Mepkypui

Hecmortps Ha To, uTo MepKypuii HAXOOUTCS BCETO Yepe3 OfIHY IUIAHEeTy OT 3eMJIH, OH U3yueH
XyXke, 4eM JIpyrue Hamm cocequ — Mapce u Benepa. M3-3a clioxHOCTel ¢ TornaiaHiueM Ha OpOUTY
Mepkypwusi, K HeMy JIeTali BCEro iBa KOCMUYECKHX armapara. TeM He MeHee, Oiarofapsi TeJiecKoram,
PaaroacTPOHOMHHM U IPYTMM COBPEMEHHBIM METO/IaM MCCIISIOBAHUI MBI 3Ha€M 00 TOW MaJIeHbKOM
IJIaHETe HEMAJIO.

MepKypuil Ha3bIBAIOT «CTATBHOM IJIAHETON» M3-3a OOJIBILIOTO JKEJIe3HOTO Apa, CKPHITOTO B €10
Heapax. O HAIMYMK s1/Ipa TOBOPUT MarHUTHOE T0J1e, MOJOOHOe 3eMHOMY. PacriiaBieHHoe xkeses-
HOE sIJIpO MOKPBITO MAHTUEH, paliyc KOTOPOM B TPU pa3a MeHbllle paauyca sijapa u paseH 600 k.
[Tocnenuuii cnoi, Kopa TIaHeThl, TBEPIABIA 1 KAMEHUCTHI.

[NoBepxHOCT, MepKypHsi HAOMUHAET JTyHHYIO, BOOOIIIE 9T TUIAHEeTa BHEIITHE TIOX0Xa Ha 3eM-
HOH CITyTHUK M ONTM3Ka K HEMy 1o pasMepam. MepKypuil Jiuibs HemHoro Oosbiie JlyHst. Ero ommm-
YaloT FTOpHbIe XpeOThl Ha TIOBEPXHOCTH, KOTOPBIE MEPECcEKalOT KpaTepsl U paBHUHBI JJTAHHBIMH U3BU-
JIMCTBIMH JIMHUSMU. CUnTaeTcsi, YT0 OHU 0OPa30BAMCH B TO BpeMsi, KOT/Ia IJIaHeTa, OCThIBast TOCIIe
o0pa3oBaHMs, CKUMATACH.

Camas Ou3Kast K CBETHITY IUTaHeTa «OeraeT» BOKpyr ColHIa ropaszio OpicTpee IPyrux, 3a 3T0
OHa M mosyunsia uMsi 6ora Toproeiu, Mepkypus. [lo serenae, oH ObUT OBICTPOHOTMM, TIOTOMY YTO
HOCHJI KpblaTble canaamuu. ['og MepKypus, Wiv IpoAo/KUTEIBHOCTb €ro 000poTa BOKPYT LIEHTPa
HaIlleH [JIJAaHETHON CUCTEMBI, — BCETO 88 THEN.

CMeHBI BpeMeH rofia, Kak 3T0 MPOMCXOAUT Ha 3emile, Ha MepKypuu HeT, OTOMY 4YTO €r0 OCh
NIepreHIMKYJIsIpHa OpOuTe IBMKeHUs. Ha momocax miiaHeTsl MMETCsl 00acTH, KyJa HUKOTAa He
IIPOHUKAET COJIHEUHBIN CBET, U HEKOTOPBIE MCCIIEIOBATEIM CUATAIOT, YTO TaM HAXOAATCA JISAHUKH.

IMponnknn ogu B COTHEUHYIO CHCTEMY, pacnopsikaiicsi B Heil, Kak
X035iiKa B JloMe: pacKpooTcsi Jia Toraa tainabl mupa? Huckoabko!
— Koncmanmun Iuoaxosckuii
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Ne 7
KuciaoTHbIe J0KIHU 1 OPaH;KeBble 00J1aKa.
YauBurteabHasa armocgrepa Benepsi

Ecnmu nmocmoTpets Ha HEOO MmocIie 3aKaTa WM Niepe]] PACCBETOM B Ty CTOPOHY, I/ie HAXOAUTCS
ConHile, MOXHO YBHUIETh SIDKMIA M JJOBOJIBHO KPYITHBIA HEOECHBI OOBEKT — Hally ONMKaHIIyio
cocenky Benepy. B naBHue BpemeHa, Kor/ia JIloiy He BUEN Pa3HUIIbI MEX Iy TUIAHETAMU U 3Be31aMU
Y He 3HaJIM O TPAeKTOPUSX JIBHKEHHs HeOecHbIX Tell, BeHepy mpuHuManu 3a 3se3ny. la He 3a OfHY,
a 3a neinsix aBe! Ty Benepy, uto nosiBiisiiach mocsie 3axoja COJHIIA, Ha3bIBAIM BeuepHel 3Be3/101,
Ty, UTO CBETWJIa HA paccBeTe, — YTpeHHEN.

Benepa — Bropas 1o cuery ruiaHeta COJTHEYHOW CHUCTEMBI, TI0 pa3mMepaM Om3Kas K 3emuie.
Ho no cBomM xapakTepucTHKaM OHa OYeHb CHIJIBHO OTJIMYAeTCs OT Halled TUIAHEeThl. YCJIOBHS Ha
Benepe skcrpemanbhbie. OHa gaxe ropsiaee Mepkypusi, XoTsl Haxogutcs aajibiie ot ComHIa, TeM-
nepatypa Ha ee nosepxHocTu gocruraer 464 °C! [IpuumHOil TOMY CIIyKMT APHUKOBBIN 3(PPEKT:
arMocdepa, HaroJTHeHHas! YIJIEKKUCIIBIM Ira30M, padoTaeT Kak IMIaHTCKash KPbIIa, YIep:KUBAIoLIasi U
HakarutBamoinas tero. Ha Benepe He ObiBaeT colHE4HO, ee HeOO MOCTOSIHHO 3aTSHYTO OOJIaKaMu
CEpHOI KUCJIOTHI, U3 KOTOPBIX MEPUOINYECKU UIET €IKUI KUCIOTHBIN 10%/1b. [IpaBaa, moBepxHocTu
OH HE€ JOCTUTACT, UCTIAPACTCA PpAHbIIC.

Eciu 651 MBI CMOITTH CyHIECTBOBATH B TAKUX YCJIIOBUAX U OKA3aJIUCh HA ITOBEPXHOCTH IUIAHCTHI,
TO yBUJEM OBl BCE B OPaHXeBOM cBeTe. TOJICThIN ¢i10i 001aKOB HaJl TUIAHETOW MPEIOMIISIET COTHEY-
HbIE JIy4H, ¥ CBET MPHOOPETAET SIPKO-OPAHKEBBI OTTeHOK. CMOTpeTh 37eCh 0COO0 HE Ha UTO: paB-
HUHHAas MMOBEPXHOCTD, ITOKPbITAA 60pO3IIaMI/I oT By.HKElHH‘IGCKOfI JEATEIIBHOCTU, 1 BO3BBIIIICHHOCTHU C
Kkpatepamu. Ml 3HaeM o pesibede BeHeprl 61arogapsi paiMoioKarvu, B TeJIeCKOIT IIOBEPXHOCTh TOU
TUIAHETHl HUKTO HE BUENT — MEIIAloT BCe Te ke oOnakKa.

Oouraresmm 3emumn a06aT BeHepy, Kak ILUIaHETY COCEIHIONO,
npeIecTBYIONIYI0 3Be3/IH0I KOJIECHIIIE HOYell.
- Kamuav Paammapuon
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H. II. CepaueBa. «99 cekperoB acCTpOHOMUN»

HaAwW BAVKAMUME COCEON —
MEeprPk>y P11 BEHEPA. BEHEPA
BO MHOI'OM TIOXOXA HA 3EMJTIO,
MEPk>Y P — HA JIrH»
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 8
Couanne, BO31yX U BO/Ia. YHHKAJbHbIE YCIOBUS 3eMIH

JlpeBHue rpeku He cuuTaiu 3emimio TiaHeTol. [1o ux MHeHuIo, MIaHeThl — 3TO TO, YTO HaXO-
JWTCSI B KOCMOCE, ITOCTOSIHHO MepeMelaeTcs 1o 3Be3JHOMY HeOy. A 3eMiist — 310 ieHTp BeesieHHOM.
CeronmHs MBI 3HaeM, YTO Hallla IJIaHeTa — ofHa U3 MHorux B CoJIHeUHOH cucTteMe M Bo BceneHHoi.
Ho Bce xe oHa yHUMKaJIbHa M HE MOXOXa Ha jApyrve. B uem xke 3akmovaloTcs OTIM4us 3emid OT
OCTaJIbHBIX TUIAHET?

Ha 3emie ecth Boga B KMIKOM COCTOSIHUU: PEKH, 03€Pa, PyUbH, MOPSI M OKEaHbl 3aHUMAIOT [IBE
TPETH NOBEPXHOCTU Halley IaHeThl. [pyroe (pyH1aMeHTaIbHOE OTIIMYME — IPUCYTCTBHUE B BO3/1yXe
KHCJIOpOJa, IPUYEM B JIOBOJIBHO BBICOKOM cofiepkaHuu, okosio 21 %. Ha apyrux mianerax Kucio-
pora HeT, XOTs MHOra B aTMocgepe 0OHAPYKUBAIOTCS €0 CIe/bl.

OTH /IBE XapaKTepUCTUKU — caMble BakHble. VIMEHHO OHHM, BMECTE C SHEPIHEll COJHEYHOIO
CBETa, CTATM MTPUIMHON 3apOKACHUS K13HU Ha 3emiie. Hammune Ha miaHeTe pa3sHOOOpa3HbIX (popm
KU3HU, OT MIPOCTEHNIIINX OFHOKJIETOYHBIX OPraHU3MOB 10 MJIEKOIUTAIOIIMX U YEJIOBEKA, MOKHO CUM-
TaTh CJEAYIOIINM, HarOonee (PyHAAMEHTAJIbHBIM OTJIMYMEM Hallled TUIAHEThl OT BCEX OCTAJIbHBIX,
W3BECTHBIX YUYEHBIM.

3apokJeHre TIepPBhIX OPraHU3MOB, TI0 MHEHHIO YUYEHBIX, IMPOU3O0ITI0 B MUPOBOM OKeaHe, U
CJIyYMJIOCh 3TO OKOJIO 3,5 MUJuIMapaa JieT Ha3al. A CKOJIBKO JKe JIET CaMOU Halllel ruiaHere?

ITo coBpeMeHHBIM HayYHbBIM JIaHHBIM, BO3pacT 3emMJiu — oKoJio 4,6 MuiMapaa jiet. Ity uudpy
YUYC€HBIC O3BYYMJIA IIOCJIE TOIO, KaK U3YyYNUJIM METCOPUTHI, ITPUJICTAIOIIHNEC HA 3GMJIIO, PaarOAKTUBHBIM
MeTooM. KTo-To MOXeT yIuBUTBCSA: ITPU YeM 371eCh MeTeopuThl? JIesIo B TOM, YTO METEOPUTHI — 3TO
OCKOJIKM acTepOuIoB. A OHH, Kak ¥ Bce T1aHeTbl COTHEUHOM CHCTEMBI, 0OPa30BAIUCh B OIHO U TO
e BpeMs 1 UMEIOT MPUOTM3UTENIHHO OMHAKOBBINA BO3PACT.

JI03HAHO, YTO 3eMJIsA, CBOMM Pa3HOOOpa3HeM H BeJHKOCTHIO HAcC
nmopaskamomas, MmokKa3ajgach Obl B COJIHIIE HAXOAAIMEMYCs CMOTPHUTEJIO
TOJBKO KaK INIAJAKNH 1 HIUTOKHBIN apHK.

— Kozvma Ilpymxkoe
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 9
B Poccum jeto, B ABCTpaJiny 3uma.
CmeHa BpeMeH roJjia Ha Halen nJiaHeTe

MHorue moau CUMTAIOT, YTO 3UMa HACTyMaeT Torjaa, Korga 3eMyisl HaXOAWTCS JajeKo OT
ConHia, a JIeTo — KOrjia Hallla TlaHeTa IMpHOIMKAeTCss K CBOEMY CBETHITY. DTO OJHO M3 CaMbIX pac-
npocTpaHeHHbIX 3a0myxaeHuii. Ha camom fiernte, 9Ta 3aBUCHMOCTD COBEPIIIEHHO He BepHa. Benb koraa
B CeBepHOM MOJTYIIAPUH HACTYMAET JieTo, B KOjkHOe MpUXOoauT 3uMa, a Mesk1y TeM 00a 9TH MoJyIia-
pYsl HAXOATCS HA OJJHOU M TOM JKe TulaHeTe. B uem ske mpuurHa cMeHbl BpeMeH rofa?

Bce neo B HakJI0HE 3eMHOM OCH 110 OTHOIIEHHIO K TJIOCKOCTH OPOMTHI, 110 KOTOPOH OHA JIBU-
xercst Bokpyr Comnia. Eci Ob1 och OblTa MepreHAMKYIsipHa OpOUTe, TO CMEHbI BPEMEH rofa He
cymiectBoBaio Obl BoBce. Ho OHa cymiectByeT — notomy uto 3emuis aBukeTcss BOKpyr ConHia B
HaKJIOHEe, MOXKHO CKa3aTh, Jieka Ha OOKY, W TIOJCTAaBJsET CBOM IMOJYIIApHs TEIUTy HEPaBHOMEPHO.
Koraa Hara nyianeTa HaXOAUTCS B TOM YacTH OPOUTHI, T7Ie €€ OCh YKa3bIBAaeT B CTOPOHY CBETUJIA, TO
B CeBepHOM MOJTyHIAPUH HACTYIAET JIETO, [IOTOMY YTO OHO cuiibHee ocBellieHo ConHueM. B nonaexns
’KapKoe CBETWJIO HaXOIUTCS BBICOKO HAJl TOPM30HTOM M YCIEBAET XOPOILIEHbKO MPOrpeTh MOJCTaB-
JIEHHYIO éMy 4acTh I1aHeThl. KpoMe Toro, B 3TOT neproj cBeT/asi 4acTh CYTOK JJIMTCS JOJIBILE, YTO
TOXE CIIOCOOCTBYET HAKOTUICHUIO TeTUIa.

B 3710 Bpems 0xHOe nonymniapue HanOosee ynajieHo ot cBetuia, CoJHIle HAXOOUTCS HU3KO
HaJl TOPU30HTOM, JIeHb KOPOTKHIA, TOTOMY TaM LIapuT 3uMa. Yepes nonrona 3emiist JOCTUraeT TOro
MIPOMEKYTKA, [JIe OCh HalpaBjieHa B cTopoHy oT CosHLa, ¥ BpeMeHa roJja MEHSI0TCS Ha IIPOTUBOIIO-
noxHble. BecHa B CeBepHoM nosnyiapuu v oceHb B IOKHOM HAacTynaroT B JeHb BECEHHETO PaBHO-
JEHCTBHSI, KOT/Ia Hallla TUIaHeTa, coBepiiiast 000poT BOKpyr COHIIA, IOJICTaBIIsSET €My CBOM 9KBATOP.

HcTuHHBIN JIOOHTEIb NPHAPOALI MPUBETCTBYET KaxK/J0€ BpeMs rojaa
KaK caMoe NMpeKpacHoe.
— Mapxk Teen
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

CMEHA BPEMEH TOZA HA HALIEW
MJIAHETE TIPOUCXOANT WM3-3A
HAKJIOHA 3EMHOV OCW: 3EMJIA
OBVKETCA BOKPYT COJIHIA KAK Bbl
JIEXXA HA BOKY, M OAHO TOJIY WAPUYE
BCETAA OCBEWEHO BOJIbUIE
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 10
IlypnypHass MaHTHA KOpoJieBbl. CTpoeHHe Halied IJIAaHEeThI

Msl BocripyuHMMaeM 3eMJTI0 Kak HeuTO LieJIbHOEe U He3blOeMoe, a Meky TeM, Kak M BCe B
NPUPOJIe, Hallla TIAHETa UMEET CBOIO CTPYKTYpy. B 00mmux yeprax crpoeHue 3eMiu Takoe: B LICHTpe
HAXOAUTCS AP0, BOKPYT HErO PacloioKeHa MaHTHs, a Ha MIOBEPXHOCTH — 3eMHasi Kopa. Y Kaxaou
U3 TPEX COCTABJISIONIMX — CBOE CTPOEHHUeE. SIpo AennTCs Ha TBEpyIo YacTh, HAXOASAIIYIOCS B LIEHTPE,
Y XKUJIKYI0, OKPY’KAIOIIYIO 5p0. V13 4ero cocTout s1po, TOYHO HE U3BECTHO, BE/Ib «JOCTATh» JI0 HETO
MBI HUKAK HE MOJKEM. Y4eHbIe CUMTAIOT, YTO COCTaB sApa OJM30K K COCTaBY KeJIe3HBIX METEOPUTOB,
MPUJIETAIOIIMX Ha 3eMIIIO.

ManTus ACJINTCA HAa HUKHIOIO M BEPXHIOIO YaCTH, OHA COCTOUT U3 CUJIMKATHBIX TOPHBIX IMOPO U
COACPKUT BEHICCTBA, KOTOPBLIC HA IIOBEPXHOCTU 3emin He BCTPEYAIOTCH. HPOHGCCH, KOTOPBIC ITPOUC-
XOOAT B MAHTHUH, OKa3bIBAIOT CaAMO€ HEIMMOCPEACTBEHHOC BJIIMAHHUEC HAa 3EMHYIO ITIOBEPXHOCTb. HNmenHo
B 9TOM CJIO€ 3apOKIAI0OTCA BYJIKAHBI, KPOIOTCA IMTPUYUHBI 36MJIGTpHC6HPIfI N IBUKCHUA KOHTUHCHTOB.
Cama e MaHTUS HaXOOUTCA I10 BOBHCﬁCTBHGM MMpoUEeCCOB, MPOUCXOOAIIUX B AOPEC.

3eMHasi Kopa — BEpXHUM CJIOM — IEJIUTCS HA KOHTUHEHTAJIbHBIN U OKeaHnYecKuil. Kak moHsATHO
Y3 Ha3BaHUsI, KOHTMHEHTAJIbHBIN CJIOM — 3TO Cylia 3eMJld, OKeaHUYECKUI — ee BOJHAsI TTOBEPXHOCTb.

Ho 310 nmaneko He Bce, YTO MOXHO CKa3aTh O CTPOSHMM Hailel riaHeTsl. CyIecTBYIOT elle
Y BHEIIHUE 000JIOUKH, Cpey KOTOPBIX: JIUTOC(hepa — KaMEHHBIH CIIOW TUIaHEeTHI; Tuapocdepa — Bes
BOJa Ha 3emuie; Kpruocdepa — JieIsTHOe MoK phITHE; aTMocdepa — CJION Bo3ayXa Haj IIaHeTOr 1 OHO-
chepa — Bce popMBbl KU3HU, CYIIECTBYIOIIME Ha 3eMJIie, O]l 3eMJIel U B Bojie. YesoBe4ecTBO OTHO-
CUTCS K TIOcTIeiHeH chepe 3eMiIr, HO aKTUBHO UCTIONB3YeT J1JIsl CBOeH KU3HU BCE OCTAIbHBIE O0IACTH.

Mup saBasieTcsi mapooOpa3sHbIM WJIH NOTOMY, 4YTO 3Ta ¢opma
COBepIIeHHeHass U3 BCeX... HJIH MOTOMY, U4TO 3Ta ¢popma... odJazaer
HaAMO0JbIIell BMECTHMOCTHIO.

— Hukoaait Konepruk
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 11
Yrto ckpbiBaet JIlyna? O6paTHas cTopoHa CIIyTHHKA

ACTpOHOMbI JaBHO BBISICHUJIN, YTO €CTECTBEHHBIN CITYTHUK HallIe! TJIAHETHI TOCTOSTHHO TMoBEp-
HYT K HaM OfIHO¥ cTOpoHOM. To ecTb MbI Bcerga cMoTpuM JIyHe «B JIMI0» U HUKOT/1a HE BULIEIH €€ «CO
criuHbl». [louemy ke Tak MPOMCXOIWT, BEllb U3BECTHO, UTO BCe HEOECHBIE Tesla BPAIIAIOTCS BOKPYT
coeii ocu? [leno B ToM, uTo BpeMsi oOpaienus JIyHbl BOKpYr 3eMiid U BpeMsl TIOBOPOTa BOKPYT
COOCTBEHHOI OCH COBIAJIAIOT, M Oarogapsi 3TOM CMHXPOHU3AIMU Mbl HUKOTIA HE BUJUM TEMHYIO
CTOPOHY CIIyTHHKA.

Kak Bogurcsi, 10 Toro MomeHTa, Koraa JIyHbl JOCTUT TIEpBbIii KOCMUYECKUH armapar, 1o moBoay
€c <<H€BI/IIIPIMOI71>> CTOPOHBI BBIIBUTAJIMChb CaAMBIC PA3JIMYHBIC M'MIIOTE3bI, B TOM YUCIIEC U CpaHTaCTI/I‘Ie-
ckue. CylecTBoBaa Bepcusl, YTO TaM UMEIOTCsI OYeHb IITyOOKHE BIAMHBI, B KOTOPBIX COXPaHUIIUCh
OCTaTKH aTMOC(epbl ¥ MOKET ObITh OOHApYKeHa KU3Hb.

Bce Mudb 6611 pa3BeHYaHBI 1MOCTIe TOro, Kak B 1959 rogy coBeTckas MeXIJTaHETHAsI CTaH-
s «JlyHa-3» obOnerena cnyTHUK 3eMiin U caenana ¢gororpacdun. Okazanock, YTo TEMHAsI CTOPOHA
JIyHBI HE TaK Yy M CHJILHO OTJIMYaeTcs oT cBewion. Te ke Kparepsl, Mops, Topsl. [IpaBnia, Mopeit Ha
0OpaTHOM CTOPOHE OKA3aJI0Ch MEHBIIIE, YeM Ha BUUMOM, a TOP U PaBHUH — OOJIbIIIE.

JIyHHBIMU MOpPSIMU Ha3bIBAIOT HU3UWHBI, BOJbH B HUX, €CTECTBEHHO, HeT. ATMocdepa Ha JlyHe
TOXE OTCYTCTBYET — IIO3TOMY-TO €€ IMOCTOSTHHO aTaKyloT METEOPHUTHI, OCTABJISISI KPaTephl CAMBIX pa3-
HBIX pa3sMCpoOB, OT KPOHMICUHBIX 1O I'MITAHTCKUX. Tak kak Ha Hamem CITYTHUKE HET aTMOCCpepI)I, ero
Tep3al0T OrpOMHbBIE Tepenajbl Temmnepatypbl. JJHem noeepxHocTh HarpeBaercsi o 117 °C, HOublO
octeiBaeT 10 —169 °C. JlyHa B 4 paza menbliie 3eMiu, a ee Macca B 80 pa3 MeHbiiie. BerecTBo,
U3 KOTOpPOro cocTouT JlyHa, OueHb NOXO0Xke M0 COCTaBY M IUVIOTHOCTU Ha BEILECTBO, COCTABJISAIOIEE
MaHTHIO 3eMJIH.

Kaxxaplii 4JesioBeK, NMOJ00HO JIyHe, HMEET CBOK HEOCBEN[EHHYIO
CTOPOHY, KOTOPYIO OH HUKOMY He NMOKa3bIBaeT.
— Mapxk Teen
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YTO HWKAKOW BO/bI
HA JIYHE HET.




H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 12
Kocvmueckoe /ATII. Teopun cpopmupoBanus JIyHsl

Jlo Toro kak nepBble KOCMUYECKHE arapaThl JOCTUIIIM CIYTHUKA HAILleH TUIAHEThI, Y UCCIIeI0-
BaTesiel ObLJIO TPY OCHOBHBIX THIIOTE3b BOSHUKHOBeHUsI JIyHbI. [lepByIo yueHble B ITyTKY Ha3bIBAJIH
«JouepHen». Ee BbiaBunya Ixxopmxk JapBuH, cbiH aBTOpa Teopuu 3Bosmounu. OH cuuTtal, yto JlyHa
— 3TO «KYCOYEK» 3eMJIM, KOTOPBII OTAEIWICS OT Hee B Te BPeMeHa, KOrja OHa €llle Bpauajach C
OUYE€Hb BBICOKOU CKOPOCTHIO.

Bropyio Teoprio OCTpOyMHBIE aCTPOHOMBI Ha3bIBAIOT «CYIPYKeckoi». OHa 3aKjovaeTcs B
ToM, uto JIyHa — 3T0 camocTosTebHas TulaHeTa, oopasosasiiasics B ConHevHoi cucreme. [lomyun-
JIOCh TaK, UTO ee OpOMTa IMepeceKyIach ¢ 3eMHOM, U 3emiis, Kak OoJiee Tshkenast, IPUTSHYJIA ee K cede
Y OCTaBWJIa BPAIIAThCS BOKPYT ceOsl.

Tpetbsi TeOpHsi, «CECTPUHCKAS», TJIACUT, YTO 3eMJISl M €€ CITyTHUK OOpa30BaIUCh OIHOBpE-
MEHHO, M3 OTHOTO MbLIeBOro oOsaka. JIyHa crana CllyTHUKOM M3-32 MEHbBIIIEH MacChl.

[Mocrne Toro Kak JiyHHbIE SKCTIETUIIAY JOCTABMIM Ha 3eMITI0 00pasLibl IPyHTa, aCTPOHOMBI 3aTa-
WJIH JIBIXaHWE: KaKasl )Ke 3 TeOPHi OKakeTcsl BepHO? Pe3yibraThl ObLIM 00ECKYpaXKUBAIOIIMME, HA
OfIHA U3 TEOPHI TOJTHOCTHIO He OOBSCHSIA MOMyYeHHbIe JaHHble. U Torna Oblia BBIIBUHYTA T'HITO-
te3a ['uranTckoro cronkHoBeHUs. Ee aBropsl mpennonoxuim, uyto JlyHa oOpa3oBanack B pe3yabTare
CTOJIKHOBEHUSI ¢ 3eMJIe TUIaHeThl O0JTbIero pa3Mepa (ee Ha3Baum Telist). Yaap mpou3oIiert Mo Kaca-
TEJIbHOM, B UTOTe Ha OKOJIO3EMHYI0 OpOUTY OblTa BHIOpOIIIeHa JacTh BemiecTBa 3emu u Tein. U3
HUX MMOCTENeHHO chopMupoBasiach JIyHa.

B Hacrosiiee Bpemsi caMoil MPaBAONOA0OHON CUUTACTCS MOCIeHSA TeOpHsl, HO U y Hee ecTh
MIPOTUBHUKU. BO3MOKHO, B CKOPOM BpPEMEHM NOSIBSTCS HOBBIE TMIIOTE3bI, & MOXET, Mbl HUKOI/A
TOYHO HE Y3HAeM, OTKY/a ke Yy Hallled IUIaHEThI OSIBUIICS CITyTHUK.

Iloiixy B 10JIMHBI CHA,
Tam BKOCH pPacTyT I[BEThI.
Tam nagaer JyHa

C 0e310HHOM BHICOTHI.

— Koncmanmun baarvmonm
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 13
Trma HakpbLIa 00THUHIO HOYM... JIyHHOE 3aTMeHue

O COJIHEYHBIX 3aTMEHMSX CJIBIIIAJIN BCE, OHHA oosee BIECUYATIIAIOIN U TOJb3YIOTCA OOoJIbIIIEN
MOMYyJIAPHOCTBIO, YEM JIYHHBIC. 3ato JIYHHBIC CJIYy4YaloTCA ropa3zio 4aue v IMpu Ux Ha6JIIO)16HI/II/I HE
HYXHO OECIIOKOUTHLCS O 3allIMTE IJ1a3.

O TOoM, YTO B IaHHBI MOMEHT MPOUCXOAUT 3aT™MeHue JIyHbl, HeCBeAyIIUNA YeIOBEK MOXKET U
HE JIOTra/IaThCsl, OCOOCHHO €CJIM 3aTMeHHe YacTUYHOe. 3aTMeHue JIyHbl — 3TO TOT MOMEHT, KOTrJia Tpu
HebOecHbIX Tena — ComnHile, 3emiis v JIyHa — BBICTpanMBaIOTCS B OJIHY JIMHUIO.

Tenb or 3emun nagaer Ha JlyHy, KpoMme TOro, Hauia IJIaHeTa MPENATCTBYET MOMaJaHUI0 COJ-
HEYHOTO CBETa Ha MOBEPXHOCTh CITyTHHWKA, W €ro MmoyTtu He BUAHO. [loutn — motomy uto B Oe3-
00JIaYHyI0 TIOTOAY YacTh COMHEYHBIX JIyuyeld, OOOTHYBIIMX 3eMJI0, MPOXOOUT CKBO3b arMocdepy
u nonasaer-taku Ha Jlyny. Ilpu sTOM ee LBET CTaHOBUTCS OYEHb KPACHUBBIM — TEMHO-KPACHbIM,
HEOOBIKHOBEHHO KEJITHIM MJIA OPAHKEBBIM.
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Bo BPEMSA JIYHHOIO 3ATMEHMUS
SEMJIA OKA3LIBAETCH MEXAOY
JUyHow 1 CoOJHIUEM, U EE

TEHbL MAAAET HA JIyHY>
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 14
be3 nmajbTo, HO B msine. CHexkHble manku Mapca

Mapc — KpacHas nuaHera, 3aHuMaiomiasi B COJIHEUHOM CHUCTEME MECTO cpasy 3a 3eMJIeH.
[Touemy oHa Takoro sipkoro 1Bera? [ToBepxHocTh Mapca MOKphITa CIIOEM KeJIe3HOM MbLIH, KOTOpast
OKHCIISICTCS, PKABEET, U TMO3TOMY MMEET KpacHOBAaThIil OTTeHOK. COJIHEUHBIEe JTy4H, OTPaxasich OT
Hee, TPUoOPeTaloT TAKOK e IBeT.

[To mHOrMM XapakTepucTuKam Mapc HaroMuHaeT 3eMitio: IeHb Ha KpacHol riaHere aMTcst
MOYTH CTOJIBKO ke, CKOJIbKO 3eMHOM: 24 yaca 37 munyT. [IpaBaa, ron B ABa pa3za qiuHHee — 687
nHer. Y Mapca Toke ecTb eCTeCTBEeHHbIE CITYTHHKH, UX J1Ba, Podoc u [eitmoc. U3 Beex mnanet Cor-
HEYHOU CUCTeMBI TeMIiepaTrypa Ha Mapce camasi 6;1m3Kasi K 3MHOM, XOTsI Ha3BaTh ee O1aronpusTHOMN
OYEHb TPYJHO. [JHEM MOBEPXHOCTh KPACHOM IIJIAHEThI MOXKET «Iporpesarbesi» 10 —30 °C, HOublo OHA
oxnaxaaercs 10 —80 °C. Ha Mapce, kak 1 Ha 3emiie, €CTh CMEHa BpeMeH rojia. MapcruaHCKoM 3uMon
HACTOJIBKO XOJIOIHO, YTO YacTh YIIEKHCIIOTO ra3a, U3 KOTOPOro COCTOMT arMocdepa, 3amep3acT U
Oce/laeT Ha MOBEPXHOCTH IJTAHETHI, TIOKPBIBAS €€ KOPKOKM CYyXOTO JIb/a.

Ha Mapce nipucyTcTByeT Boaa, Mpapjia, B 3aMOPOKEHHOM COCTOSIHUM, B BUJIe OOJBIINX JIeIs-
HBIX IAMOK Ha TOJI0Cax TUIaHeThl. Ecim OHM BIpPYT pacTaioT, TO 3aTOMSAT BCIO IJIaHETY, OHAa OyaeT
nokpeita 30-MeTpoBbIM c10eM Boibl. HO mpu CyllecTBYOIMX YCIOBUSIX PACTASITh JI€A HE MOXET,
CJIMILIKOM XOJIOZIHO.

Ha Mapce ectb HUBMEHHOCTH, JOBOJILHO Oosbiive Mo padmepam. CylecTByeT Bepcus, UTO
KOTJa-TO OHM ObLTM MOPCKMM THOM. DTO OIHO M3 BO3MOXHBIX JIOKA3aTeJIbCTB TOTO, YTO KOIZA-TO
Ha KpacHoii nianete Obl1a Bojia, COXpaHMBIIASICS CETOAHS JIMIIb B BUJIE JIEISIHBIX IIarokK. [Ipyroe
J0KA3aTesIbCTBO — TaJIbKa, KOTOpasi BHIIVISAUT TaK, Kak OyATO ee MIJUIMOHBI JIET 00TaurBajia BOAA.

I'epou M cMeJIbYaKH MPOJIOKAT NMEPBbie BO3AYIIHbIE TPONbI TpPacc:
3emus — opoura JIynsl, 3emuss — oponra Mapca n eme najee: MockBa —
JIyna, Kaayra — Mapc.

— Konucmanmun Iuoaxosckuii
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HA MAPCE ECTL 3AMEP3ILUAS
BOAA: B JIEAAHbLIX MATIKAX
HA TIOJTKOCAX W B TJIYBOKKMX
BINAAVMHAX V1 KPATEPAX
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Ne 15
Mapcuane, ay! Ectb gn :xu3nbp Ha Mapce

Mapc cuntaercsi camoy MepCcreKTUBHOM TUIAHETON B CMBIC/IE CYIIIECTBOBAHUS HA HEW KU3HU.
KoneuHo, HMKaKuX MapcuaH C JIbICBIMU YepenaMy 1 OFPOMHBIMU IJIa3aMH TaM HET, HO YU€HbIe HaJle-
10TCSI OOHAPYKUTh MTPU3HAKY MPOCTEUIINX (POPM KU3HHU.

B XIX Beke cuutasioch, 4to Ha Mapce ecTh cucreMa KaHaJIOB, CO3JJaHHasI IPeBHEN 1TUBUIIN3A-
uueil. Ho Ha cHMMKax, clie/laHHBIX KOCMUYECKMMU arapaTtamu, UCCIeI0BaTeId HUKAKUX KaHaJIoB
He OOHAPYKUJIH.

Tem He MeHee Teopusl CYIECTBOBAHUS )KU3HM Ha Mapce B JaJIeKOM ITPOIILIOM, KOT/Ia YCIIOBHSI
Ha TU1aHeTe ObUM OoJiee OIaronpusTHHIMU, He MOTepsila CBOEH aKTyaJIbHOCTH.

VyeHble 1o ceil ieHb UCCIeqyIoT MPOObl MApCUAHCKOTO I'PYHTA, €ro arMocdepy, MarHUTHbIE
IHoJIA U T. AO. HGKOTOpre CpaKTbI Aal0T UM BO3MOKHOCTD IIPEATIoaaratb HAJIMYME Ha IJIAHCTE OpraHuv-
YECKOI MaTepUu.

B cepeaune 1990-x rofoB B pykH yUeHbIX 110111 METEOPUT, ITpUjIeTeBIIMI Ha 3emutio ¢ Mapca.
JletanbHOE MCCIIe0BaHUE TTO3BOJIIMIIO OOHAPYKUTh B HEM OUEHb MEJIKUE MUHEPAJIbHBIE CTPYKTYPBI,
KOTOpbIE MOKHO ObUIO ObI IPUHSATD 32 OCTATKH APEBHUX MUKPOOPraHU3MOB. MHEHUs McclieoBarte-
Jiel pa3AeuINCh: OOHU CYMTANIM, YTO 3TO CBUIETEIBCTBO CYLIECTBOBAHUS KaKUX-TO (POPM KU3HHU,
oburaBmmx Ha KpacHo#l rianeTe B IpeBHOCTH, JIpyruie MpUBOAUIN YOeTUTEIbHbIE 10KAa3aTeIbCTBA
TOr'0, YTO 3TO OIINOKA.

Ceronnsa Mapc uccieyior MpekpacHO OCHALIEHHbIE KOCMUYECKHE allapaThl, CAEIABIIAE MHO-
JKECTBO YIUBHUTEJBHBIX OTKPHITHNA. [IPSIMBIX HOKA3aTeNIbCTB HAIMYMS KaKUX Obl TO HU ObLIO (hOopM
JKU3HU TOKa HEe OOHApPYXEeHO, HO HAalJIeHO MHOXECTBO (PaKTOB, KOTOPbIE MOKHO MHTEPIPETUPOBATh
B I0JIb3Y 9TOM TMIIOTE3bI.

Yepe3 HeCKOJbKO JeT myTemecTBue Ha Mapc Oymer He OoJiee
CJIO2KHO, 4yeM nepeJet u3 Mockssl B bepJamnn.
— Auexceii Toacmoii
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Ne 16
Ilnanera — 3710 KNAKOCTH. 'a30BbIEe TNTaHTHI

IOnurep u CarypH — camble KpynHble U3 Beex 1uiaHeT ColnHeYHOW cUcTeMBl. VIX JIerko MOKHO
YBUJIETh B TEJIECKOII, U OHU IPE/ICTABIIAIOT COOOM BeJMKOJIenHoe 3penuie, CaTypH ¢ ero KoJblaMu
u YOnuTep ¢ ero cyTHUKaMHU.

VY 3THX TUTaHTOB MHOTO OOIIIEr0: OHU COCTOSIT U3 BOJOpoAa U renwmsi, Kak u ConHile, o0e ria-
HETBl UMEIOT aTMOcepy U MOKPHITH 00TaKaMK U3 MEJIKMX YacTHIl BOASIHOTO JibAa M aMmMuaka. [pu-
OMM3UTENILHO TAKYIO JKe CTPYKTYPY UMEIOT TIeprCThie 00Iaka Ha Haren 3emiie.

OTH IJIAHETHl HEe TOJILKO OYEeHb OOJIbIINe, HO U O4eHb Tsokenbie. Macca IOmutepa B 318 pa3
6oibiie Maccel 3emutd, a Macca CarypHa — B 95 pa3. Cuia TSKeCTH Ha TUTaHTaX OIPOMHA, TaK ke
Kak ¥ JaBiienue B atMocepe. Eciu Ob1 acTpoHaBTH cMoriu ciyctuthes Ha Omurep wim Caryph,
TO CITYCK HaIltOMUHAJI ObI TOTpy’KeHHEe B TTyOMHBI OKeaHa.

[IpaBna, Kpome JaBjeHuMs, M0 Mepe NPUOIMKEHUs K TIOBEPXHOCTH YBEJIMUMBAJIACH ObI U TEM-
nepatypa. B BepxHux ciosix atMocdepbl TeMieparypa oueHb Huskas: Ha FOmmrepe —149 °C, a Ha
Carypre —178 °C. A BHyTpH TeJja TUIAHEThl OHA TPUOIM3UTENBHO Takas ke, Kak Ha CoJHIe.

B omimnune ot 3emun, FOnurep n CaTypH 3HepreTuyecku He MOTHOCTHIO 3aBUCAT oT CosHIa.
ITH TUIAHETHl CAMOCTOSATENTLHO TEHEPUPYIOT SHEPTHIO MOYTH B TAKOM ke KOJIMUECTBE, B KAKOM IOTy-
qaioT ee oT cBeTwi1a. Cuila TSKECTH CKMMAET ra3, U3 KOTOPOTro OHM COCTOSIT, B Pe3yJIbTaTe OH Harpe-
Baercs M BbiAessercs Terio. OHO UAET U3HYTPU HAPYXKY, U Ha IOBEPXHOCTU TIOCTOSIHHO CO3AI0TCS
BO3/IyIIIHBIE TOTOKHU: BETPHI, yparansl, Oypu. Bonopon B armocdepe Onurepa n CatypHa HaxoauTcs
T0J1 TAKAM CHJIbHBIM JIaBJIEHUEM, UTO BeZIeT ceOsl, KaK JKUIKUN METasll, CO3/1aBasi MarHUTHBIE OIS,
MIPOCTHPAIOIINECS JaJIEKO B KOCMOC.

Cpea MOHOTOHHOCTH OOBIJICHHOCTH JHIIbL HEMHOTHE OIIyIIAlT
peaabHocTh Kocmoca.
— Hukoaait Pepux
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Ne 17
3amecturean Counna. IOnurep

Macca Onmrepa B TpH paza 60JIblIie MACChl BCEX OCTAIBHBIX TU1aHeT COTHEYHOM CUCTEMbI BMe-
cre B3aThIX. Ecyin 661 CoJHIIe BAPYT MCUE3TI0, TJTAHETHI CTaIM OBl Bpammatbest BOKpyr KOnurepa, v oH
ctaJl Obl IGHTPOM cOOCTBeHHOM crcTeMbl. IOnmTep u cam Mor Obl ctath CosHIlEM, BepHee, HacTosI-
1eit 38e3101. 11 9TOro HyKHO JIMIIIb, YTOOBI ero Macca yBenuumiack B 80 pa3, Toraa TeMrieparypa
" JaBJICHUE B €I0 HEHTPE JOCTUTIIN 6I)I BEJIMYNMH, H€O6XOILI/IMI)IX IJIA HadaJla AAC€PHOIro CUMHTE3a. ITo
BCEM OCTAJIbHBIM XapaKTePHCTUKaM OH BIIOJHE IMOAXOIUT Ha POJIb CBETHIIA.

[Tnanera npeacrasisieT COOOU TMTAHTCKUM AP U3 Ta3a, KOTOPBIN BPAIAeTCsi C 04eHb BHICOKOM
ckopoctbio. Cytku FOmurepa misares okono 10 wacos. M3-3a Takoro OBICTPOro BpaiieHUs HaJl €ro
MOBEPXHOCTBIO MOCTOSTHHO 00Pa3yIoTCsl OJIOCH M3 00JIAKOB, KOTOPBIE MOKHO HAOTIONATh B TEJIECKOIT.
Ha camom pene, n3-3a 3Tux 00JaKOB caMa IJIaHeTa MPAKTUYECKU He BUIHA: aCTPOHOMBI HAOMIOAIOT
BEPXHUI OOIAUHbIN CJIOH, a HE TIOBEPXHOCTb.

K 1ory ot cepeauHbl mIaHeThl pacrojiaraercsi oOpa3oBaHKe, 3a/1aBlliee aCTPOHOMAaM HEMAJIo
3araJiok — bosbilioe KpacHoe MATHO. DTO MTAaHTCKUM yparaH, pa3MepoM ¢ Hally 3eMilio, KOTOPbIit
BpaIaeTcs MpOTUB YaCOBOM CTPEJIKH.

[TatHO 6bLTO OTKPBITO B 1664 romy, ¢ Tex mop ero pasmeps! U (popma HEMHOTO N3MEHIIIUCh.
[To moBoy ero MpoucXoXAeHUsI CYIIECTBYET HEMAJIO TUTIOTE3 U TEOPUIA, TIO OTHOW M3 HUX KPACHBIH
LIBET — 3TO COeJMHEHUs], cofepxkariue ¢hocdop.

INo nocnenaum ganabM, y FOmTepa oGHapykeHo 67 CITyTHUKOB, HO UX MOXET OBITh U OOJIbIIIE,
MIPOCTO HE Bce elle OTKphIThl. Hanbosnee n3BecTH camble KpynHble U3 crnyTHukoB: Mo, EBpoma,
lNanumven u Kannmucro. V YOnurepa, Tak xe kak 1 CaTypHa, ecTb Konblia. Ho oHM TycKJIble U yBUIETD
UX ¢ 3eMJIH, JJaKe B TEJIECKOII, OYEHb CIIOKHO.

IOnuTep, THI cepaANMIbLCS — 3HAYNT, Thl HE MPaB.
— Jlykuan Camocamcxuil
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Ne 18
BeTpensbiii, HO OKOJbIOBaHHLIN. CaTypH

CartypH U3BeCTEH, IIPEk/Ie BCEro, CBOeH INIaBHOM 1I0CTONPUMEYATEIbHOCTHIO — KOJIbIIaMU. ACT-
POHOMBI-TIOOUTENIN 000KAIOT 3TY TUIAHETY, Be[jb €€ MOXKHO Pa3IIsiIeTh JaXe B HE CAMBIN MOIIIHBIH
Teseckon. M3naneka Kaxercs, 4To Konbllo y CaTypHa OHO, 2 Ha CaMOM JieJie MX YeThIpe — TPU OCHOB-
HBIX, IMPOKHX, U YETBEPTOE, OUeHb TOHKOE. KoJbIla cOCTOAT 13 0OJIOMKOB JIbJja C TIPUMECSIMH pa3-
JIMYHBIX 3JIEMEHTOB, pa3MepoM OT 1 cantumerpa Ao 10 MeTpoB.

He pa3 acrpoHombl gymainy, uto konblia CarypHa ucuesnu. Bniepsble cynp0oii koser odecro-
kowics [anuieil, KoTopelil MX 1 OTKpbLI. ['opazfo nosxe, B 1921 rogy, nosiBUICS CIyX, 4TO KOJIbLIA
Pa3pyLIMIIACh U MX OOJIOMKH HecyTcsl Ha 3emumo. B peiicTButenbHOCTH Kotblla CaTypHa OocTaBaliuch
Ha CBOEM MecTe, IIPOCTO OHM MOBEPHY/IUCh K 3emile peOpoM, M YBUAETb MX IPU MOMOIIM HECOBEp-
IIEHHBIX TPUOOPOB OBUIO HEBO3MOXHO. Besib TOMIIMHA KoJlell 0 KOCMUYeCKUM MepKaM O4eHb MaJla
— OT HECKOJIbKUX AECATKOB JI0 HECKOJIBKMX COTE€H MeTpoB. IIpu TOM 4TO MX OUaMeTp COCTaBJIseT
250 000 KuIOMETpOB.

Bropas o Benmumae rianeta B COTHEUHOH CUCTEMe 3HAMEHUTA CBOMMHE BETPaMU, YparaHamu
u Oypsmu. Ckopocts BeTpa Ha CatypHe MoxeT nocturath 1800 km/4. Ha 3emiie mpeactaButh Takoe
MIPOCTO HEBO3MOKHO, BeTep Obl MOMEHTaIbHO Bce paspymi. Ho Ha CarypHe paspymiaTh Hevero,
MO3TOMY BETpaM pasoJibe.

Campbiii KpynHbIi U3 62 ciytHukoB Carypha, TutaH, npeacrapiser coOoi OueHb MHTEPECHBIH
OOBEKT /JIs1 U3yYeHUsl. ACTPOHOMBI CUMTAIOT, YTO YCJIOBHS, CYILIECTBYIOIIME HA HEM ceiuac, OueHb
HAIIOMMHAIOT Te, 4TO ObUIM Ha 3eMile B MOMEHT 3apOKICHH KU3HHU, Oosee 4 MIJUINAPOB JIET Ha3al.
V TuraHa ectb aTMOc(epa, Ha €ro NOBEPXHOCTH MMEETCS BOJA, TAK YTO BIOJIHE BO3MOXKHO, YTO B
Onrkaiiie MIUTMOHBI JIET HA HEM 3apOJISITCS TIEPBble MUKPOOPTaHU3MBI.

Bo3mMoKHOCTD  CJOYy4ailHOr0, CTUXHHAHOTO 3apOoKJAeHHsl KH3HU
Mo 00HA TOMY, KaK €CJH Obl YHIMKJIONEIUYECKHH CJ0Bapb BO3HHK B
pe3yabTaTe B3pbiBa B THHIOrpadum.
— J0seun Koukaun
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Ne 19
Hacrosiimui xoposon. 67 cnyrHukosB IOnurepa

MBbI IpUBBIKIIH, YTO Ha HeOe onHa JlyHa, Tak Kak 3eMJisi UMeeT eJUHCTBEHHbIN, XOTs U OYEHb
OOJBIIION, CIIyTHUK. DTO CKOpee MCKIIIYEHUEe, YeM MpaBuio. [{pyrue miaHeTsl OKpYyKeHbl Topasao
OOJBIIIM KOTMYECTBOM COITPOBOKIAIOIIHX.

V¥ IOnurepa, K mpuMepy, LieJIbli XOPOBOJ, ECTECTBEHHBIX CITyTHUKOB — 67. YeTblpe caMbIX KpyTI-
Heix — WMo, EBpony, I'anumen u Kauicro — otkpbut emie ['anuneid, u 3T0 He YIMBUTENBHO: OHU
HACTOJIBKO BEJIMKHU, YTO MPU ONMarompHsITHBIX YCIOBUSIX BUHBI Jake B OOBIUHBINA IIKOJBbHBINA Telle-
CKOIL.

l'annmMen — cryTHUMK-TUTaHT, caMblil KPYIHbIA U3 BceX cyTHUKOB CosHeuHo cucteMbl. Tak
ke Kak Hama JlyHa, ['aHume[ MOKpBHIT MHOTOYMCIIEHHBIMU KpaTepaMu M TPEeLMHaMU OT YJapoB C
MeTeopuTaMu. KaJulncto Bo MHOIOM Ha HEro IMOX0Xk, HO MEHBIINX Pa3MepOB U, BO3MOXXHO, IIPAYET B
CBOMX HeJpax COJIEHBII OKEaH — Ha 9TO yKa3bIBaeT MarHuTHoOe noje crytHuka. Ha Mo pazmectuinocs
MHOECTBO JEHCTBYIOIIMX ByIKaHOB. CIyTHHK MPOCTO 3aJUT ropsiueil (pOHTaHUPYIOLEH MarMon 1
3aCTHIBILIEH JIABOI pa3HBIX OTTEHKOB, OT XEJITOrO IO KPAaCHOTO M KOPUUHEBOIO.

EBpona MoeT moxBacTaTbCsl OUeHb PeJKUM ISl CIYTHUKA OTJIMYMEM — OTPOMHBIM OKEaHOM,
1o 00beMy TIPeBOCXOIAIMM MUPOBOI OKeaH Halllel IyIaHeThl. Ero rimyOoruHa qocTuraeT HeBUJaHHOW
BeMuuHbl — 90 KuaomeTpoB. OKeaH NOKPBIT KOPKOW JIbJa, HO YYEHBIE MTPEAIoaraloT, YTO BHYTpU
OH HMKOI/Ia HE 3aMep3aeT U, BO3MOXHO, TaM €CTb MPOCTEeUIINE (POPMBI KU3HU.

Mautsie criytHUKY FOnuTepa — 3T0 KaMeHHBIE TTBIOBI HEMPABWIBHOU (POPMBI, HATIOMHUHAIOIIHE
acrepouibl. OIHU BpAIaloTCs M0 YacOBOM CTPEJIKe, Apyrue — B oOparHylo ctopoHy. Ho nmpyr ¢ npy-
T'OM OHM HE CTAJIKMBAIOTCS, Y KAXKJOr0 UMEETCsI CBOSI BhIZIeJIeHHAS TI0JIOCa JIBUKEHHS — OpOUTa.

JBeHaauaTh ThICAY JIYH 34 OJIHY JYHY KOI/Ja-T0, He CJMIIKOM JIM 3TO
MHOT0?
— Muxaun byazaxos
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Ne 20
TI'opsiuee cepaie mox KOPKoOu Jibjaa. JleJsiHbIe TITaHTbI

Vpan u HenrtyH, camble yaaneHHble 1uiaHeTsl COJTHEYHOUM CUCTEMBI, BO MHOIOM IOXOXH Ha
IOnurep n CarypH — OHM TOXE TMTaHTBI, TOXE COCTOSAT U3 raza MU UMEIT atMocepy CXOXKero
cocraBa. Ho ecTp y 3T0i NapoyKU 1 OTJIMYMS: OHU MEHBIIIE U TUIOTHEE, UX MIOBEPXHOCTD IPEJICTaBIISIET
c000i1 KOMOMHAIIMIO KAMEHHCTBIX U JISASHBIX TJIBIO — 32 3TO OHU W TIOJYYHJIM TTPO3BUIIIE «JIesTHbIE
TUTaHThD».

BHyTpu 3THX IJTaHET eCTh BOAA, M OHA HAXOAUTCS BOBCE HE B 3aMOPOXKEHHOM COCTOSTHUM, KaK
MOYHO OBbLJIO ObI TIOyMaTh, yUYUTHIBas HU3KYIO TeMIiepaTypy Ypana u HenryHa. M3-3a aKkcTpeMaibHO
BBICOKOI'O AABJICHUA JIC BHYTPH 3TUX T'MIaHTOB MMPEBPATUIICA B TOPAYYIO )KI/IIIKOCTB! Ho ¢ xumuye-
CKOH TOYKH 3pEHHsI ITO BCE-TaKM Jiell, a He BOJA.

VYpan u HenTyH MMeIOT MOYTH OOMHAKOBBIN pa3Mep (B YeThipe pa3a Oosblie 3eMin), HO OTIIU-
yalorcsl Maccoil. YpaH B 14,5 pasza Tskenee, yeM Haiua rjaHera, HentyH — B 17,5 paza. Kak u y
APYI'uX ra30BbIX T'MIAHTOB, Y 00enx IUIaHET eCTh KOJIbLIa U CIIYTHUKH.

Ne 21
Ero npeacka3zanan marematuku. Henryn

Kak 00bIYHO POUCXOAUT OTKPHITUE HOBOM TUTaHeTh? [IpaBUIIbHO, aCTPOHOMBI OOHAPYKUBAIOT
ee, HaOMozIas1 3a 3BE3HBIM HEOOM B Tesieckorl. HenTyH cTaj MCKITIOYeHHeM M3 MPaBHJ — CBOUM
OTKPBITUEM TUIaHETa 00sI3aHa MaTeMaTHKe.

Eme B XIX Beke yueHble 3aMeTHIIH, YTO OpOUTa YpaHa B HEKOTOPBIX MECTaX MCKPHBIISETCS.
CaMbIM ITPOCTBHIM OOBSICHEHUEM TOTO SIBJIEHUSI OBUIO ObI CYIIIECTBOBAHUE €11Ie OJJHOM IIAHEThI, KOTO-
pas Bparaercss Bokpyr ConHiia 3a YpaHom. OpOuTa HeM3BECTHOM IJTAHETHI ObIJTA MAaTEMAaTUIECKU
paccurTaHa, XOTs €€ camy ellle HUKTO He BUAE]. 3HaMeHaTeJbHOE OTKpPBITHE Mpousonuio B 1846
rofy, IJIaHeTa MoTy4YriIa UMsl puMcKoro 6ora Mopeit HentyHa — 3a CBOM CMHMIA 1IBET.

Pusnyeckumu xapakrepucTukamu HenryH oueHb HarloMuHaeT YpaH, HO OH HEMHOI'O MEHBIIIE
u TspKenee. [Imanera ycneBaeT 00epHYThCsI BOKPYT cBOel ocH 3a 16 yacoB, HO ros1 Ha Hentyne murcs
oueHb Joiro — 165 3emHbIx JieT. ATMocdepa HenrtyHna Bpaijaercss He COBCeM CMHXPOHHO C camMou
TJIAHETOM: SKBATOPUAIbHBIE 00JIACTH COBEpITIAIOT 000poT 3a 18 yacos, nosspHeie — 3a 12. [Toatomy
Ha HenTyHe CBUpENCTBYIOT OYEHb CUJIbHBIE BETPbI, UX CKOPOCTDb Aocturaet 2100 km/4.

Bokpyr Hentyna Bpatmatorcs 14 criyTHUKOB, camblil 3HAMEHUTBIN U3 HUX — TputoH. OH npo-
CJIaBWJICS TTIOTOMY, YTO BPAIIAeTCs B HAIIPABJIEHUM, OOPaTHOM HaIPaBJICHHUIO BPAILIEHHS BCEX OCTAJIb-
HBIX CITyTHUKOB M camoro HenrtyHa. Bo3MOXHO, MpUYMHA TAKOTO MOBEAEHHS B TOM, YTO KOI/IA-TO
TputoH ObUT MaJEHBKOW TIAHETOM, ABMXKYIIEHCS MO COOCTBEHHOW OpOMTE, HO OKA3aJCsl B paioHe
npuTsokeHus: HenTyHa, ObLT 3aXBaYeH M CTaJl CITyTHUKOM.

VYuensle paccuntaiii, 4to TpUTOH MocTeneHHo npudnmkaercs K HentyHy u uepe3 MHOro MuJi-

JIMOHOB JIeT TTPUOTM3UTCS HACTOJIBKO, UTO OYyNIeT pa3pyllieH, a U3 ero MaTepur 00pa3yloTcst KOJbIIa,
no0OHbIe TeM, UTO CyIiecTByoT Ha CaTtypHe.
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MaremaTuka JJs1 Yy4€HOTO — TO K€ caMoe, YTO CKAJbIeJb I
aHaToMa.
— Huawc Adenw
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HenrT>H — CAMAA
Y OAJIEHHAA OT COJIHUA
MJTAHETA
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Ne 22
Pa3:xanoBannas muanera. Ilinyron

Honroe BpeMsi, ¢ MomeHTa OTKpbITHSA B 1930 rony u 1o 2006 roaa, IlinyToH cunrancs aearon
ruianeToil COJTHEYHOM CHUCTeMBI, HO HEJABHO €ro JIMIIMIM 3TOro craryca. Tenepb OH OTHOCUTCA K
KapJIMKOBBIM IIJIAHETAM U TPAHCHEIITYHOBBIM O6”bCKTaM — TaK Ha3bIBAIOT TE€JId, KOTOPLIC BPalIalOTCA
Bokpyr ConHiia o 6osee yaajneHHou opoute, yeM HerryH.

Cpenu TpaHCHETITYHOBBIX OOBEKTOB, KOJIMYECTBO KOTOPBIX JOCTUraeT MoayTopa Thicsd, [1my-
TOH — caMblid KpynHbIi. OgHOBpeMeHHO ¢ 3TUM [11yTOH sIBIeTCS KpyTHEWIIen U3 KapJUKOBBIX IJIa-
HeT. 3a 4To Ke ero pazxajoBajii? B MOMEHT ero OTKpbITUSI aCTPOHOMBI HE 3HAJIU O CYILECTBOBAaHUU
KapJIMKOBBIX TUIAHET U TPAHCHENITYHOBBIX OOBEKTOB, OHM curTany [IyToH yHuKansHbIM. Teneps ke
U3BeCTHO, 4TO B COJIHEYHOHN CUCTEME OH TAKOH HE OIUH.

[TnyToH, neficTBUTENHHO, OUeHb MajieHbKas TuiaHeTa. [1lo o6bvemy [LTyTOH B TpU pa3a MeHbIIe
Hareit JIyHsl, a mo Macce — B IsITh pa3. Ha ero noBepxHoct# Kak pa3 ymectunachk Obl Poccus. Ilyton
— KaMeHHCTas 3ajiefIeHeBIIas IUIaHeTa ¢ pa3psukeHHON arMocdepoil. Temneparypa Ha ero moBepx-
Hoctu —223 °C. YV I[lnyroHa camast BHITSHyTast opouTta u3 Beex riaHet ConHeuHoit crctembl. OH TO
npudnmxkaercs kK ConHity Ha 4,4 MuUTHap/a KWJIOMETPOB, TO yAJIsIeTcsl OT Hero Ha 7,4 Mmuuapna. B
ornpeneseHHble MOMeHTHI [1myToH Haxomutcest Omke Kk ConHity, yem HenTyH, 1 Ha HEKOTOpOe Bpems
CTAaHOBUTCsI BOCbMOU TuIaHeTol. Tak ObL10, K pumepy, ¢ 1979 o 1999 ron.

EcrectBennslil cnytHuk [lnyToHa, XapoH, BCero Jimiip B JBa pa3a MEHbILE CaMOH IJIaHETHI.
310 yHuKajabHOe 111 COJMHEYHON CHCTEMBI COOTHOIIEHUE, TOITOMY HEKOTOPbIE ACTPOHOMBI MPEa-
JIaraioT CUMTATh 3Ty cUcTeMy JBOMHOM IutaHeTou [1imyTon-XapoH. [11yToH noBopaunBaeTcsi BOKpPYT
CBOEM OcH 3a 9 4acoB, U 3a 3TO ke BpeMs BOKPYT Hero Jenaer ooopot XapoH. [Tostomy onu nosep-
HYTBI IpYT K APYTY BCErAa OJHOI U TOH e CTOPOHOM.

Hayka — cmia, oHa pacKpbIiBaeT OTHOIIEHHSI Belllell, HX 3aKOHBbI H
B3aNMOJeNCTBH.
— Aanekcandp I'epuen
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Ne 23
Hac mano, Ho MbI B TeJbHsimKax! KapankoBblie miianeTbl

3a nocnieqHue AeCATUIETHS B ACTPOHOMUHU OBUTH COBEPIIIEHBI COTHU MOTPSICAIOIINX OTKPBITHI.
MHorue B3IIsbl U ITpeCTaBIeHUs] U3MEHUINCh, U B 2006 rofy yueHble pelii IepecMOTPEeTh OAUH
U3 KJIIOYEBBIX TEPMHUHOB ACTPOHOMMHU — TEPMUH «ILIaHEeTa». Terneph MIaHeTON CUMTaeTCsl OOBEKT,
KOTOPBII COOTBETCTBYET TpeM TpeOoBaHUAM: Bpamaercsi Bokpyr ConHua; 6narogapsi J0CTaTOYHON
Macce umeeT opmy, OJIM3KYIO K Iapy; OpOUTa ero JBHAKEHUs CBOOOJHA OT APYTMX KOCMHYECKUX
TeJl.

Te 06bekTsl COTHEUHON CUCTEMBI, KOTOPbIE OTBEYAIOT JBYM MEPBBIM TPEeOOBAHUSAM, HO M3-32
MaJIOW MacChl ¥ TPABUTALIMU HE MOTYT PACYUCTUTh CBOIO OPOUTY, pEIIeHO ObUIO Ha3bIBATh KAPIUKO-
BbIMH TU1aHeTaMu. Tak [TimyToH nepecta ObITh OOBIYHOM TJIAHETOM U CTajl KapiMKOBOU. Y OH Takoit
He onuH. Ha cerogusamuuil nenb B COMHEYHOI cucTeMe uMeeTcs MATh O(PULMATBHO NMPU3HAHHBIX
KapiukoBbIX 1iaHeT: Llepepa, [TnyToH, Xaymea, Makemake u Dpuja.

Camas manenbKas, Llepepa, paHbliie cunTanach KPyIHBIM aCTEPOUIOM, UYTO HEYJUBUTETHHO —
OHa HaXOIUTCS B TOsICE aCTEPOUIOB Mexay opoutamu Mapca u FOnurepa. Camasi MaccrBHasi, XOTb
U He camasi KpynHas (majabpMy repBeHCTBa 1o pasMmepy aepxkut Ilmyton) — Dpuna. Ona Hanbonee
ynaneHa ot ConHia u OblIa OTKphITa COBceM HeqaBHo, B 2005 romy.

B 1O xe camoe Bpemsi Oblia OOHapykeHa KapiukoBas IUiaHeTa Makemake, MOJy4HBIIAst
CBOE MM B 4eCTh Oora n300Wjms, ourTaeMoro xuteiasmu octposa [lacxu. [Mocnennss, Xaymea,
“MeeT HeOOBIYHYIO JUTUIICOBUIHYI0 (hOpMY U BpalaeTcst ObicTpee BceX KpymHbIX TeJ B CoHeIHOM
CHCTEME.

[Noka KapaMKOBBIX TIAHET BCETO MSATh, HO ACTPOHOMBI YBEPEHBI: K 9TOI KaTerOpUHM MOTYT OBbITh
MIPUYMCIICHBI e1lle IECSATKH WU JIaKe COTHU Y)Xe OOHApyKEHHBIX U €Ille He OTKPHITHIX OOBEKTOB.

CaygaiiHble OTKPBITHS /I€JAKT TOJbKO MOATOTOBJIE€HHbIE YMbI.
— bae3 Hackaav
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Ne 24
boabmue kocMmnueckne KapTogeanHbl. ACTepOn/Ibl

B niepeBozie ¢ rpeyeckoro «acTepori» O3HAYaeT «IMOAOOHBIN 3Be3/ie». DTH 0ObEKTh Ha3BAIN
TakK HOTOMy, YTO Ha He6€ OHU BBIITIAOAT KaK MAJICHBKHUE CBETAIIIUCCA 3BEC3IOYKU. HO B6JII/I3I/I OHU
COBCEM HE TIOXOXKU Ha 3BE3[bl: aCTEPOU/IbI BBHINIAAAT KaK HEoOpaOOTaHHBIE KaMEHHBIE TJIBIOBI CO
CprFHCHHbIMI/I KpaHMI/I. BO.HI)]_HG BCEro OHM HAITOMHWHAIOT OFpOMHbIe KOCMHNYECKUEC KapTO(l)eJII/IHbI.

UeM ke OHM OTIIMYAIOTCA OT IJ1aHeT? B nepBylo ouepenp, pasMepom. XOTs HEKOTOpbIE acTepo-
UJIbl IOBOJIHO KPYITHBIE, HO BCE OHM ropasjio MEeHbIIIe, YeM IulaHeThl. Kpome Toro, y actepouioB HET
aTMocgepbl, 1 OHA UMEIOT IIPOCTYI0 OTHOPOIHYIO CTPYKTYpPY, B OTJIMUUE OT IUIAHET, Y KOTOPBIX €CTh
SIIPO, MAHTH S, IOBEPXHOCTb.

ACTCpOI/IHbI coacpikKaT METAJJIbl 1 KAMEHUCTBIC MOPOAbI, IO9TOMY CTOJIKHOBCHUEC HX MCKIY

coOOl MM C APYTMMHU IUIAaHETaMU — 3TO HacTosiias aBapus. VIHOrAa CTOJNKHYBILIMECS acTepOM[IbI
IIPOCTO pa3/eTAITCs Ha KyCKH!
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CTOJIKHOBEHVE ACTEPOUAOA
C TUJTAHETOW UJIA APYTUM
KOCMWYECKAM TEJIOM — 3TO
HACTOALAA KATACTPO<TA
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Ne 25
He otpsbiBaiics oT KoJuiekTUBa! CKONJIEHUSI aCTEPON/10B

o mocnennnmM nanHbM, B COMHEYHOM cucTeMe 0OHapykeHO OKosio 670 ThICSY acTepouIoB,
Y TIOCTOSIHHO OTKPBIBAIOT HOBBIE. DTO HE TaK YK M MHOTO, KaK MOXET TOKa3aThCsi, — €CJIM coOpaTh
BCE aCTEpOU/Ibl BMECTE U CJICMUTh U3 HUX OJHO KOCMHUECKOE TeJIO, €r0 00beM He JOCTHTHET Jaxke
MOJIOBUHBI 00beMa JIyHbI.

Bonbias yacts actepouioB ConHEeYHON cucTeMbl HaxoauTcst Mexy Mapcom u FOnurepom, B
Tak Ha3piBaeMoM [ 1aBHOM mosice acteponioB. OHU PACTIONOKEHBI COBCEM HE TYCTO: CTOSI HA OJJHOM
U3 aCTepOUJIOB HEBOOPYKEHHBIM I7Ia30M MOKHO YBUAETh MAKCUMYM ellle OIUH-/IBA.

MeHblIiast 4acTh acTepOUIOB PaACIIONOKUIACh HA Oosee ymnaaeHHoM oT COJHIIA PacCTOSIHWY,
Bo3J1e opouT HenryHa u [myToHa. DT10 ckoruieHre HeOecHbIX Tent HasbiBaetcs [losic Kovinepa. Ho He
BC€ aCTECpOUIbI ACPKATCA rpynnoﬁ, €CTb 1 OAMHOYKH, KOTOPBIC CAMOCTOATE/IbHO ITYTCIIECTBYIOT I10
ConHevyHo cucTeMe, 10 CBOMM JUTUITUIECKUM OpOUTAM.
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Ne 26
Koraa 3aragbiBath kesanue? MeTeopbl 1 MeTEOPHUTHI

B Hebe Ha1 Hallel TUIaHeTON TPOMCXOUT MHOTO MHTEPECHOTO: TIPOHOCSITCS KOMETHI U METEOP-
HBIE TeJia, MEJIBKAIOT BCIBIIIKA METEOPOB U OOMIOB, MAAAI0T MeTeopuThl. Kak pa3zoOparbest BO Beex
ITUX ABJICHUAX ?

ITO HE TaK YK CJIOXHO. Bee 3HAIOT: eciy BUAMIND MAAAONIyIo 3Be3/ly, HyKHO 3arafiaTh xkeJa-
Hue. O TOM, UYTO MAJAIOT HA CAMOM JIeJie BOBCE HE 3BE3/Ibl, TOXKE CIBILIAIM O4eHb MHOrue. Yro xe
CHITUIETCSI HA Hac ¢ Heba? [Iis Havyama HyXXHO pa30o0paThCsl C TEPMUHOIOTHEH, KOTOpasi Ha TIepBbIN
B3[JIs1]] KQXKETCS HEMHOTO 3aIlyTAHHOM.

Nrak, MeTeopou1, Wi METEOPHOE TEJIO, — ITO KOCMHUECKUIN OOBEKT, IBUKYIIHICS 10 CBOEH
opbuTte 1 nmonasIwii B arMocgepy 3emin. Yarie Bcero MereoponiaMu ObIBAIOT OCKOJIKY aCTEPOUIOB
WM KOMET, B PEAKHUX CIydasx 310 oOnomku JlyHsl wim Mapca. Meteopouabl 3aHUMAIOT TIPOMEKY-
TOYHOE IOJIOKEHUE MEK/1y aCTEPOMIaMHU U KOCMUYECKOM IbLIbIO.

Merteop — 3TO He TIpeIMeT, a siBeHre. MeTeopoM Ha3bIBAIOT BCIIBIIIKK CBETA U JpyTrue sBjie-
HUS1, KOTOPbIE MTPOUCXOIAT MPU MPOXOKAECHUM METEOPOUAOM 3eMHOM atmocdepbl. OueHb sapKkuii
MeTeop HasbiBaeTcsi 6onuaoM. HakoHell, Mbl ToOpauch 10 MeTeoprTa. YTo e Ha3bIBAIOT ITUM Tep-
MUHOM? MeTeopuT — 3TO TBEpAOEe KOCMHUYECKOE TeJIO, yIaBIliee Ha MOBEPXHOCTb KPYITHOTo Hebec-
HOTo OOBEKTa.

[Tpore roBopsi, Moka 0OIOMOK acTepou/ia MM KOMETH HaXOAUTCS B atMocdepe, OH Ha3biBa-
ercs1 MmeteopouioM. Eciy OH cropur, To Tak UM M OCTaHeTCsl, a BOT €CJIY JOCTUTHET 3€MJIU, TO CTaHET
meteoputoM. [lomydaercs, 4ro najammye 38e3/bl — 3T0 METEOPOUIBL.

NHorpa MeteopHOE TeJI0 He IPOCTO FOPUT, a B3PHIBAETCS U PACIIaIaeTCsl HA HECKOJIBKO YacTel,
Kakaasi U3 KOTOPBIX MaJIaeT CaMOCTOSATENIbHO. B 9TOM ciiyuae MOXHO YBUJIETh TIOTpsiCAIoIIIee 10 Kpa-
COTe SIBJICHUE — METCOPUTHBIN TOK/Ib.

Ecyin 6b1 aHreJIbI HTPAJIN B OWJIbAP/I, HA 0/THA 3Be3/1a He 0CTAJaCh Obl
Ha CBOEM MecCTe.
— Pamon I'omec oe na Cepna
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ACTEPOVAL — 3DTO
KAMEHHBIE TJILIBLI CO
CKPYTJIEHHbIMW BJIATOAAPS
FPABATALIMM KPAAMM
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Ne 27
T'osioBa 1 XBOCT — BOT MOM JOKyMeHThI! KomeTnl

C 3eMii KOMETHI BBIIIAIAT KaK MyTHOBAThIe HEOOJIBIIIUE TIATHA, 32 KOTOPHIMY TSHETCS JTUH-
HbII XBOCT. [leperyTaTth KOMETY ¢ JPYyrM KOCMUYECKHM TeJIOM, HAIPUMEP METEOPOM, CIIOKHO: OHA
ABUXKETCS] TOPa3/io MeIJIeHHee, MOXKHO CKa3aTbh, BEIMYECTBEHHEE, M HUKY/A He ncue3aeT. OObIYHO,
ecJIM KoMeTa TMOsIBUIach Ha HeOe, ee MO)KHO HaOJTioIaTh HECKONBbKO AHel. K coxanenuio, 3To mpe-
KpacHoe sIBJICHUE TIPUPOJIBI CITyYaeTcs He 4acTo. B sryuiem ciyvae KoMeThl MpUOIKAIOTCS K 3emiie
pa3 B rof1. Camasi 3HaMeHUTasi KoMeTa, koMmeTa [‘ajes1, B mocieqHuii pa3 mposeraia psjaoM ¢ 3emieit
B 1986 rony. Ee cienyiomuii Bu3ut ruianupyercs B 2061-m.

KomeTy Ha3bIBaIOT «TPSI3HBIM CHEXKOM», TIOTOMY YTO OHA MPEJICTABISIET COOOM CI'yCTOK JIbjIa,
YaCTUIl KOCMUYECKOU MbUTH U 3aMeP3IIUX ra30B. DTOT CTYCTOK U €CTh caMa KOMETa, WM ee TeJlo
(s1po). Bece ocranbHblie HaOMOIaeMble YaCTH — BCETO JIMIIh ONTHUYECKUE SIBJICHUs, KOTOPBIE TIPOHC-
XOISAT M3-3a UCTIAPEHUSI Ta30B U JIbJA.

Korga komera Haxoputes Baaau ot ColHIa, OHa ABJIAETCS MPOCTO JIEASHBIM IIAPOM, JUaMeT-
POM OT OJJHOT'O /IO HECKOJIBKUX JECSTKOB KMJIOMETPOB, M TOT/A €€ OYeHb CJIOKHO OOHapykuThb. [1o
Mepe npuOmmkenus K ConHIly Jie[ ucrapsieTcs, MbUlb PacCeMBAeTCsl, U BOKPYT sijipa oOpasyercs
MbUIEBOE 00JIAKO, Ha3bIBAEMOE KOMOM. M3-3a HEro Komera 1 BBIIISIAUT MyTHON U TYMaHHOM.

[To3zxe, moa BO3/IENCTBUEM COJIHEYHOTO BETPA, Y KOMETHI BHIPACTAET «XBOCT» U3 YACTHI IMbLIH.
71U yacTuibl oTpaxatoT cBeT COJHIIA, TOITOMY XBOCT CBETUTHLCS KEJITHIM CBETOM. Y KOMETHI MOKET
MOSIBUTBLCS] K BTOPOU XBOCT, TOMYOOM. DTO Ta3, KOTOPHIH EKTpU3yeTcs noj Bo3aeicTerueM ColHIa.
XBOCT KOMETHI (WJIM €€ XBOCTbI) HAIpaBJIeH B CTOPOHY, MPOTUBONONOKHYI0 COJHIYY — Tyaa, Kyda
JyeT COJIHEUHBII BETEp.

ABnaace 3B€3/1a BCJIUKadA Ha 3anaje B BUJae¢ KOIbs.
— Ilogecmwb BPDEMEHHBLX J1€m
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Ne 28
MapcuaHnckas nbuUlb B HAIMX BOJIOCAX.
YacTuuku KocMoca Ha 3emJie

Hama nianeta — KpOXOTHBIM KycO4YeK OECKOHEYHOro KOCMOCa, MaJIeHbKasi 4acTh OrPOMHOM
CHUCTEMBI, TIe BCE TOCTOSIHHO B3aUMOJEWCTBYeT co BceM. Kazanock Obl, 3eMiisi HaXOAUTCS OYEHb
JAJIEKO OT JPYTMX KOCMUYECKUX 00BEKTOB, Aaxe oT JIyHs! ee oTaensior moutu 400 ThICSY KUJIOMET-
poB. TeM He MeHee Ha Hallleil [JTaHeTe MOKHO HAlTH YaCTUYKM CAMBIX JAJIEKUX 3BE3/1 U TUIAHET.

Ha 3emu110 NOCTOSIHHO CBHITUTIOTCS MUKPOMETEOPUTBI, MUK POCKOITMYECKUE YaCTULIBI, IIPUJIETA-
IOLME K HaM U3 KOCMOCA. YBUJIETh UX HEBOOPYKEHHBIM IJIa30M HEJIb3sl, JJIs1 3TOTO HYKHbI MOLIHbIE
COBPEMEHHbIE TTPUOOPHI. DTO MOTYT OBITh OCKOJIKM TUIAHET, aCTEPOUIOB, aTOMbI U MOJIEKYJIBI, KOTO-
pble KOIa-TO BXOOWJIM B COCTaB 3B€3/bl WM KoMeThl. OHM OCEeJaloT Ha Halllell IJIJaHeTe BMECTe C
TBUIBIO, JIETAIOT B BO3/1yXE, 3aIlyTHIBAIOTCS B HAILIMX BoJIocax. BrionHe BO3MOXHO, UTO MMEHHO cerlvac
Bbl HEUASIHHO BAOXHYJIM HEBUAMMYIO [JIa30M 4acTHIly, puiereBiyio ¢ Mapca niu ¢ JlyHsi!

51



H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 29
B apyrux mupax. 9K30ILUIaHEThI

[IpencraBbTe, YTO BaM HYKHO Pa3IsSLIETh KPOLIEUHYIO TOPOIIMHY C PACCTOSIHUS B HECKOJIBKO
ThicAY KiloMeTpoB. [IpeacraBmmm? Tenepb HEMHOIO yCJIOXHUM 3aady. CenaTs 3TO HyKHO B MOJI-
HOW TEMHOTE, IIPY YCJIOBUH, YTO METPax B TPUILATH OT FOPOLIMHBI FOPUT 3JIEKTpUYECKas JamIa.
Bpsn mm KoMy-TO ygacTcsl BBIIIOJIHUATD 3TY CIIOKHYIO 3a7a4y, & BeJb ACTPOHOMBI, MILYIIUE TUIAHETHI
B JAJIEKOM KOCMOCE, HaXOAATCA B OUYEHb [TOXOKUX YCIIOBUSAX.

O tomMm, uTO BO BeeneHHOM JOMIKHO OBITh MHOKECTBO IJTaHET, BPAIIAIOIIMXCS BOKPYT 3BE3,
yueHble TOBOPUJIM ellle HeCKOJIbKO BeKOB Ha3an. Ho yBUIeTh 3TH IJTaHEThI He ObLJIO HMKAKOW BO3-
MOKHOCTH — PACCTOSIHUSI OTPOMHBI, & TUIAHEThI, B OTJIMYKE OT 3BE3/1, HE CBETATCS. SIpKUil CBET 3Be3],
BOKPYT KOTOPBIX OHU BPAIAIOTCs, CKOpee MeIaeT, YeM MOMOraeT B HaOMIOIeHUSIX.

[NepBole mianeTs! 32 npenenamMyu COTHEYHON CUCTEMbI ObUT OOHAPYKEHBI JIUIIb B KOHIIE XX
BCEKa. Torna OHH U MOJIYYHJIX CBOC HA3BAHUEC — IK3O0IJIAHETHI. HeT, HX HE YBUICIIU B TCJICCKOIT 1 HE
coTtorpadpupoBaiy, Jaxe caMble COBEpIICHHbIE TPUOOPHI HE MO3BOJSIOT cienarh 3Toro. IlnaneTs
OBbLTM Hal/IeHBl TIPY MMOMOIIY BhIYKCIeHU. B 1995 rony mBeiinapckue actpoHoMmbl Maiiop u Keno
3a(pUKCUPOBAIM TPaBUTAIIMOHHBIE BO3MYIIIeHUsT Bo3sie 3Be3/bl 51 Tleraca. Pacyersl mokaszanu, 4ro
BO3MYIICHUSA BbI3BAHBI ITIPUCYTCTBUEM IIJIAHETBI, KOTOPAA Bpallla€TCA BOKPYT 3TOU 3BE3bI.

Ha ceropHsmHwmii IeHb OTKPBITO OoJiee 3,5 ThICSY SK30IIAaHET, HO, KOHEYHO ke, MX BO BcesneH-
HOW HAaMHOT0, HaMHOTO Oosbinie. [To mpuOIM3UTETLHBIM MPUKUIKAM aCTPOHOMOB, TOJIBKO B TajlaK-
ke Mieunsiii [TyTh gomkHO ObiTh He MeHee 100 MuumapaoB riaHet, 10—15 MIITMOHOB U3 KOTO-
PBIX MOTYT OBITh TIOXOKMMH Ha 3eMmio. Tak 4To MIaHCH HA TO, YTO HAa KAKOW-TO U3 IUIAHET €CTh Ta
Wi uHas hopMa KU3HU, HE TaK YK U MaJbl.

Ectb 6e3 cuera apyrux CoJHip n Apyrux 3emMeb, 00pamamuxcs
BOKpYr ceoux Couni. Bo BcesieHHOIT He cuecTh MHPOB He Xy»Ke HAIIero
He MeHee HaceJeHHDIX.

— /Icopoano bpyno
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Ne 30
ITouemy 3Be3ab1 MepuaT? IlpesioMmiieHne cBeTa

Eme npeBHue 3ameTnim, 4To Ha HeOe eCTh OOBEKTHI, HeTOX0kKe Ha qpyrue. [19Th cBeTamumxcs
TOYECK OBUIKYTCA CPEAU 3BE3 N OTIIMYAIOTCA OT HUX POBHBIM CBETOM. 9710 IAThH BUIWMBIX HEBOOPY-
JKEHHBIM TJ1a30M I1aHeT: Mepkypuii, Benepa, Mapc, FOnurtep u CarypH.

OHM HaXOJATCS K HAM ropasio Ovxke, 9eM 3Be3/1bl, TOSTOMY MBI BUIUM MX KaK JIUCKH, a He KaK
MeplaIye TOYKu. [1aHeTsl MOXHO HaOmoaaTh Ha HeOe He TOIBKO HOUb, HO U JHeM. OObIYHO B
TeJIECKOII, HO OBIBAIOT JIHM, KOTJIa OHU BUJIHBI M HEBOOPYKEHHBIM IJ1a30M. Yariie qpyrux npy JHEBHOM
CBETE MOKHO YBHUJIETh CaMyIo sIpKyIo U3 r1aHeT CoitHeuHoU crcteMbl — BeHepy.

[Nouemy e 3Be3/1bl MOCTOSIHHO MEPLAIOT, a IJIAHETHI CUSIIOT POBHBIM cBeTOM ? MepliaHue, 1po-
’KaHue, U3MEHEHHUE 1IBETa, BCIIBIIIKU — BCE 3T SIBJICHUS MPOUCXOMSAT U3-32 TOTO, YTO MOIIHBINA CBET
JaJIeKuX 3Be3[] TPOXOIUT uepe3 3eMHYI0 aTMocdepy. OHa COCTOMT U3 pa3HbIX CJIOEB, KOTOPbIE OTIIHU-
YaloTCsl TUIOTHOCTBIO, TEMIIEPAaTypoll U MPeoMIIIEMOCThI0. JIyun cBeTa MHOTO pa3 MEHSIOT CBOE
HarpaBJieHHe, U U3-32 3TOro Mbl HAOMI0IaeM MepIiaHue 3Be3/I.

[Tnanetst CoNHEYHOM CUCTEMBI HE TaK CHJIBHO yaJIeHbl OT 3eMJIH, TI0 CPABHEHUIO CO 3BE3/1aMH,
OHHM — HalmM Onmvkaiimue coceny. Ha caMom 1iesie OHU TOXe MepLaoT, HO MeplaHue TTPOMCXOINT
HE B OJIHOM TOYKE, KaK y JAAJIEKUX 3Be3[l, CBET KOTOPBIX JOXOTUT JO HAC B BUAE Iy4Ka, a MO BCeu
MOBEPXHOCTU. B UTOre Mbl BOCIIPUHMMAEM CBEYEHUE TUIAHET KAK POBHOE.

3Be3apl 00J1aJal0T TAKUM MOIIHBIM CBEUEHHEM, MPEOIOIEBAOIIMM OIPOMHbBIE PACCTOSHUS,
MMOTOMY YTO B HUX INOCTOAHHO IMTPOUCXOIAT TEPMOAACPHBIC peaKIInU. ITnaners! — TBEPABIC T€JIa, OHU
HE U3JTy4aloT CBET CaMOCTOSITEIbHO, & TOJIBKO OTPAXKAIOT TOT, UTO UCXOJUT OT 3B€3/1bl, BOKPYT KOTO-
POV OHM BPAIIIAIOTCS.

3Be3bl He TaK OJM3KH JAPYT K JAPYTy, KaK KasKeTcsl.
— Mapxk Teen
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CBET, MY WA OT AAJIEKMX
3BE3/, TPEJIOMJIAETCH
B ATMOC<EPE 3EMJ,
MNOSTOMY OHUV KAXY TCH
HAM MEPLAIOLIMM
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Ne 31
OHu He MPUOHUTHI K HEOECHOMY CBOJY.
Co0cTBEeHHOE OBIKEHHE 3Be3 /]

B oueHb naBHME BpeMeHa JIIOIU ObUIA YBEPEHBI: 3BE3/Ibl MPECTABISIIOT COOOM HETOABUKHBIC
CBETHJIbHUKH, TPUOUTHIE K HeOecHOMY cBomy. [1o3ke acTpOHOMBI pa3oOpasvch, YTO 3BE3/bl — 3TO
HeOecHbIe TeJla, HO BCE PAaBHO MPOJOJIKAIN CUUTATH UX HETIOIBUKHBIMH.

OTKpbITHE COOCTBEHHOTO JABMKEHUS 3BE3]1 IPUHAIJICKUT aHIIMIACKOMY aCTPOHOMY DIMYH/Ty
lanneto. OH cpaBHWII KaTajioru 3Be3aHOro Hebda, cocrapieHHbie B X VIII Beke, ¢ aHTUYHBIMU KaTa-
JIOTaMH ¥ 3aMETHJI, 9TO HEKOTOpbIE 3BE3/Ibl U3MEHUIIM CBOE TOJIoKeHue. V3MeneHne Oblo HeOOIb-
IIIUM, BCETro Ha OfWH-/Ba AuameTpa Jlynsl (lasieit ncrnonp30Bant UMEHHO 3Ty HEOOBIYHYIO €AMHUILY
W3MEpEHus).

CGFOIIHH MbI 3HA€M, 4YTO 3BE31bl, KAK U BCE BO BCGJIGHHOI';I, HaxXogATCA B IIOCTOAHHOM JIBUIKEC-

Huu. 13-3a TOro, 4YTO OHM OYE€Hb HJAJICKO OT 3€MHI/I, YBUIETh UX JIBUKCHHUC HEBO3MOKHO. Ho ero
MOJKHO OIpEAC/INTDb, CPABHUB IMOJIOKECHUE 3BE3/Ibl Ha HeOe B Pa3HbIC TOAbI UJIN JAKE BCKA.
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Ne 32
ApKocTh co 3HAKOM MHHYC. 3Be3IHasi BeJNYNHA

O cyIiecTBOBaHMM TaKOM KaTErOpWM, Kak 3Be3/1Has BEJIWYMHA, CJBILIAINA MPAKTUYECKU BCE.
Ho He Bce 3HAIOT, YTO 3TO MOHSATHE TaUT B ceOe MHOKECTBO clioppu3oB. K npumepy, cymecTByor
3BE3[Ibl C OTPUIIATESIFHON 3BE3/IHOM BEJTMUMHOM, M 3TO OTHIOAb HE CaMble TYCKJIble OOBeKTH BO Bee-
nexHoy. Hamre CorHIle TOke OTHOCUTCS] K TAKMM OOBEKTaM, €ro 3Be3/Hasi BeJIMUMHA COCTABIISET —
27. JJaBaiite pa3depeMcsl, 4TO TaKoe 3Be3[Hasl BEJIMYMHA U [T0YEMY CaMble sIPKUE 3B€3/Ibl MOy HIIN
OTpUIIATEIbHOE 3HAUYCHHUE.

BriepBbie 1euTh 3Be3/1bl Ha KJIACCHl MO SIPKOCTU MPUIyMasl JPEBHErPeYeCKUil MaTeMaTuK 1
actpoHoM [urmapx. OH paccyaui Tak: camble sIpKUe 3Be3[Ibl OyIyT Ha3bIBATHCS 3BE3JaMU MEPBOU
BEJIMYMHBI, T€, YTO HEMHOT'O TYCKJIee, — BTOPOU M Tak Aajiee. B Te BpeMeHa cuMTaaoch, 4TO 3BE3/Ibl
pacronaraiotcst Ha HeOECHOM CBOJIE Ha OJMIHAKOBOM PACCTOSTHUM OT 3eMJIH, a sipue CBETAT Te, UTO
6oubiie. [ToaTOMy SIpKOCTh M HA3BAJIM 3BE3/THOM BEJIMIMHOM.

ITo mepe pa3BUTHS aCTPOHOMHMH IIKaja CBETMMOCTH HECKOJIBKO pa3 mepecMaTpuBaach. B
UTOTe 32 HYJICBYIO 3BE3/IHYIO BeJIMUMHY ObLT MPUHAT Osieck Beru. Te 3Be3/pl, 9TO CBETAT spue, 000-
3HAYMJIM OTPHIIATEIbHBIMU 3HAYCHUSIMU; Te, UTO cliabee, — TOJIOKUTETbHBIMU.

3Be3/1Has BeJTMYMHA OTHOCHTCS HE TOJTBKO K 3Be3/1aM, HO U K JIIOOBIM APYTM HEOeCHBIM TeJIaM.
Hanpumep, Besimunna Benepot —4, Mapca —3, Jlyns! B nonnonynue —13. Eciu nocMoTpers Ha 3eMitio
¢ ConHila, To ee 3Be3Has BennurHa Oyner —3,84. V3BecTHa naxe 3Be3/Has BequunHa MexayHa-
POAHON KOCMUYECKOW CTaHIIUU (—4).

3Be3ap! bonbioit MenBeautipl UMEIOT CpeiHIO BeMnUrHY +2. OOBEKThbl, KOTOPbIE HE BUIHBI
HEBOOPYKEHHBIM I71a30M, HO OOHAPYKMBAIOTCS C TIOMOIIIBI0 OOBIYHOTO TEJIECKOIA, UMEIOT 3BE3/IHYI0
Be4rHY OKoJIo +10. Camble MOIIHBIE ONTHYECKKE MPUOOPHI TIO3BOJISIIOT YBUIETh 3BE3/Ibl C BEJH-
ynHO# +30 u Goree.

XoTtes ObI 1 3HATh, 3a4ueM 3Be3/Ibl cBeTATcs... HaBepHo, 3aTem,
9TOO0BI PAHO HJH MO3JHO KaKJAbIll MOT BHOBb OTBICKATh CBOIO.
— Aumyan 0e Cenm-3Ixk310nepu
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3BE34HAA BEJIMYMHA
JU»HLl B MOJTHOJTY HAE
,C[OXO,E[VIT]LIO OTMETKMU
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Ne 33
Viaasercsa nan npuoan:kaercsa? Jdgdekr domaepa

UroObl MOHSATH, YTO Takoe ekt [omepa, MpeACTaBUM TaKyl0 CUTYAIMIO: YeJIOBEK CTOUT Y
JOpOTH, TI0 KOTOPOU €T MAIllMHA C BKJIIOYEHHOU cupeHou. B neproa nmpuOikeHrst MallliHbI 3BYK
CHUpEHBI OyIeT Ka3aThCsl YeIOBEKy OoJiee BHICOKMM, YeM OH €CTh Ha CaMOM Jiefie, a KOTra TPaHCIIOpT-
HOE CPEICTBO HAUHET YIAIAThCS, 3BYK [UIsl HAOMIOATelsI CTAaHeT OoJiee HU3KUM.

ToJIBKO B TOT KOPOTKUM MTPOMEXKYTOK BPEMEHH, KOT/1a MalllMHa MOPaBHsIETCs ¢ HAOMoaaTeseM,
OH YCJIBILIIMT HACTOSIIIYIO BBICOTY 3BYKa CMpeHbl. To ke camoe CIyuuTCsl, €CIM MalllHA ¢ CUPEHOW
OylleT CTOSATh Ha MECTe, a YeJIOBEK Oy/leT poe3KaTh WM MPOXOAUTb MUMO.

I/IJUIIOCTpaHI/IH OIMMCBIBACT 3BYKOBLIC BOJIHBI, HO Ta K€ 3aKOHOMEPHOCTb IIGfICTByeT " C ApyruMu
BUJAMU BOJTH, HAIIPUMEP CO CBETOM WJIM JIEKTPOMArHUTHBIM u3TydeHueM. [Ipu yem ke 31ech act-
poHoMHMs 1 HaOmozeHue 3a HeOecHbIMU oObekTamu? Emie B 1842 romy, HaOmonas 3a ABOMHBIMU
3Be3/1aMu, aBcTpuiickuil pusuk Kpucrtuan [lorutep oOHapy wiI, UTo, KOTa 3Be3/a yaausiercs, B ee
CIIeKTpe MpeodagaeT KpacHbIN 1BET. A Korja npuommkaercs — (puoneToBsii. MI3BecTHO, 4To (hro-
HCTOBLIIZ CIICKTP COOTBETCTBYET CaMbIM KOPOTKHM BOJIHAM, a KpaCHbII';I — CaMbIM OJIMHHBIM. 3H3‘H/IT,
IO IBETY CIEKTpa KOCMHUYECKOIo O6’beKTa MOJHO INOHATH, IBMXKETCA JIX OH B HAIly CTOPOHY HJIU,
HA0OOPOT, OT HAac. DTO TO ke camoe, YTo OoJiee BHICOKHIA WK O0Jiee HU3KUI 3BYK CHPEHBI.

Homuiep noragpiBajcsi 0 BaKHOCTU CBOETO OTKPBHITHS, HO B IOJHON Mepe 3TO OCO3HAIU €ro
nocnenoBaren. Ceroans apgext Jloruiepa mpuMeHseTcsi He TOJBbKO I TOTO, YTOObI TIOHSTh, KyAa
JBVIKETCS KOCMUYECKU 0OBEKT, HO U JIJIS1 TOTO, YTOOBI PACCUUTATH €r0 CKOPOCTh, Y3HATH TPAEKTOPHIO
IBWXKEHHUSI, ONIPEICUTh €r0 XUMUUYECKUN COCTaB, TEMIIEPaTypy | T. 1.

S/ Bce eme Bepro... YTO CO BpeMeHEM 3Ta TeOPHUS CTAHET KeJAaHHOH
MOMOIIBIO JJIS1 aCTPOHOMOB, HCCJEAYIONIUX ABJeHNsI BO BceJieHHO. ..
— Kpucmuan /lonaep
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Ne 34
Kopowmsbicio, JIocs nan Mensequna? Co3Be3aus

UroOBl KaK-TO OPUSHTUPOBATHCS HA 3BE3THOM Hebe, JIIO/IU ellle B IITyOOKOM JIPEBHOCTH pas3zie-
JIMJIM €T0 Ha OT/IeJIbHBIE CO3BE3AMSA. Y pa3HbIX HAPOIOB CO3BE3IUSI OTIIMYAINCH, HE TOJIBKO (hOPMOHA,
HO ¥ Ha3BaHUsSMH. [loxkayii, caMbIM U3BECTHBIM 32 BCIO HCTOPHUIO aCTPOHOMHMYECKUX HAOIONCHUI
CTaJIO CO3BE3/Me, KOTOPOE Mbl cerogHs HaszbiBaeM Bbospioin Menseauueit wim Bonpiium Kopiom.
Te xe cemb 3Be3[ IpeBHUE KuTauiibl Ha3biBasM [lapckoit Konechurei, eruntsine — ['urnmonoramom,
aBeHKU — JloceM, cnaBsiHe — Kopomsiciom.

Paznenenne HeOa oueHs ycioBHO. Ha camom ziene 3Be3/1bl, 00beAMHEHHBIE B CO3BE3/IN s, HUKAK
APYT C IPYrOM He CBSI3aHbL: OMHU HAXOASTCS ONIMKEe K Ham, Apyrue — oueHb jaaneko. Co3Be3nus B
MIPUBBIYHOM /17151 HAC BUJIE MOKHO HaOOIaTh TOJIbKO ¢ 3emuti. Ecii Mbl HocMOTprM Ha HeOO ¢ JII000i
APYroy IJIaHEeThl, KapTUHA OYyIIeT COBCEM JIPYTOil.

B Harnie BpeMst, 4TOObI HE BO3HHMKAJIA ITyTAHUIIA, ACTPOHOMBI YTBEPAMIIN OOIITYIO ISl BCEX CTPaH
Kapty co3Be3auid. Kakaas u3 BUAMMBIX ¢ 3eMJIM 3Be3/] BXOOUT B OHO U3 88 co3Be3nuid. ['paHuiibl
CO3BE3/IMIA YETKO pacyepueHbl, TOITOMY pa3HOIIIACHI 11O TIOBOJLY TOTO, K KAKOMY CO3BE3[IHI0 OTHECTU
Ty WIM UHYIO 3Be3/1y, He Bo3HMKaeT. CaMoe KpyIHOe co3Be3aue — 3To ['uiapa, camoe MajieHbKoe —
IOxnwb1it Kpecr.

Co BpemeH [pesHeii ['periy acTpOHOMBI CTaJIA HA3BIBATh 3BE3/IbI B CO3BE3IUM OYKBaMHU Ipe-
yeckoro angasuta. Camoii SIpKOi 3Be3[e B CO3BE3MU MPHCBaUBAIOCh UMs anbda (repBasi OykBa
anapurta), BTOpor MO sIpKOCTH — Oeta U T. A. Ho B Hamre BpeMs 3TH Ha3BaHWS HE BCErja COOT-
BETCTBYIOT YPOBHIO APKOCTH: I'PAHUILIBI CO3B€3JII/II;'I B HCKOTOPLIX Cl1y4dadX UBMCHHUJIUCh, A UBMEPCHUA
XapaKTEepPHUCTUK 3BE3]1 CTAIN OoJiee COBEPIIIEHHBIMHU.

Co3Be3ausa B 3200J1a4HOM 1A,
Pa3ayMbsaM TIIETHBIM MHOTHX 00pPEeKJIN.
Onymaiics, mooeperu paccyaok —
Myapeiiiige U Te B TYIHK 3aILIH.

— Omap Xaitam
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AE NEHWE HEBA
HA 88 co3Be3zamm
Y CJIOBHO, HO OHO
NOMOTAET ACTPOHOMAM
OPVYIEHTVPOBATLCS
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Ne 35
Ko n10ean 114 1oHOM 3Be3104Ki. PoskIeHne cBeTHJIA

()76} 7197 HUHOrga OBIBAIOT JIMPpUKaMH U JAl0T HAYYHBIM TCPMHUHAM OY€Hb POMAHTHYHLIC HAa3Ba-
HUsA. OIMH U3 IPKUX IPUMEPOB — 3BE3/1HAsI KOJIBIOeb. DTOT aCTPOHOMHUYECKHUI TEPMUH 0003HAYAET
MOJIEKYJISIPHOE MEK3Be3JHOe 001aKo, B KOTOPOM (hopMHpyeTcst HoBast 3Be371a. Kak ke mporcxoauT
3TO 3araJloyHoe J1ecTBO?

MornekyssipHble 001aKa — 3TO TYMAHHOCTH U3 KOCMUYECKO! MbUIH U Ta3a, KOTOPbIE B OTPOMHOM
KOJIMYECTBE TUIABAIOT B MEX3BE3HOM IPOCTPAHCTBe OecKpaiiHei BceneHHou. B kKakoi-To MOMEHT
IINIOTHOCTh TAaKOI'O 06.1131(21 MOXET HadaTb YBCIMYUBATLCA, B UTOIC 3TO IPHUBOJUT K O6pa3OBaHI/IIO
CTYCTKOB MaTepHH, KOTOpPbIe OOBETUHSIOTCS B chepriecKyio (POpMy U CTAHOBSITCS IIPOTO3BE3/I0M.

[pexae yem OBUraThCs Jasiblie, pa3depeMcs, UTo e MOXKET BbI3BaTh YBEIMUYCHUE TUIOTHOCTH
MOJIEKYJISIpHOTO oOnaka. OfiHa U3 BO3MOXHBIX MPUYHMH — CTOJKHOBEHHE JIByX OOJIAKOB, JApyras —
COJMMKEHUE U yZiap rajlakTHK, TPEThs — B3PBIB CBEPXHOBOM Ilie-TO HerofaieKy. Bo Bcex aTux ciyvasix
yZapHasi BOJTHa Bpe3aeTcsi B MOJIEKY/ISIpHOe OOJIAKO W BBOAUT €ro B IPAaBUTAIIMOHHBINA KOJLJIATC, TO
€CTh 3aIlyCKaeT B HeM Ipoliecc OBICTPOro CKaThsl U M3MEHEHHs TUIOTHOCTH.

He kaxmast mpoTo3Be3/1a CTaHOBUTCS HACTOSAIIEH 3Be3/10M, HEKOTOPBIE TaK M OCTAIOTCS Ha CTa-
11U 3aroToBKH. Te ke, 4TO COOMPAIOTCSI CBETUTh M CUSAThH, ITOHAYAITY MPSUYTCsS B KOKOHE U3 ra3a u
mbuTd. [TocTeneHHO CKUMasiCh, pa3orpeBasich, HAKATUTUBAS SHEPIUIO U IJIOTHOCTh, OHU TOAXOIAT K
TOYKE, OTKY/a OOPAaTHOTO MyTH yKe HeT.

3Be3/1a CTAaHOBUTCS 3BE3/10M B TOT MOMEHT, KOI/1a B HE HAYMHAIOTCS PEAKLIMU TEPMOSIIEPHOTO
CHHTe3a — [IpeBpallieHre Bogopoaa B resmii. Terepsb B ee siipe TopuT BOAOPOL, OHA CBETUTCS U OJU-
CTacT, OCBELIAA BCE BOKPYT U OTIIPABJIAA JIYYU B JAJICKUEC IaJIaKTHUKU.

CTpamHo Xopomo — ObITh POKJAEHHBIM C COJHIIEM B KPOBH!
— Maxcum I'opvkuii
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Ne 36
B camom pacuBete cuia. 3Be3/1bl INIABHOM MOCJI€0BaTEJIHLHOCTH

Koraa acTpoHOMBI TOBOPAT «HOPMaJIbHbIE 3B€3/Ibl», OHM OOBIYHO UMEIOT B BULY T€ CBETHIIA, UTO
JOCTUIIIU (pa3bl 3peIOCTH U OTHOCSITCS K TAK HA3bIBAEMOU ITTABHOM MOC/IEAOBATEIbHOCTU. DTO MEPUOJL
OTHOCUTEJIBHON CTaOMIIBHOCTH, KOTJa TePMOSIAEPHBI CUHTE3 BHYTPH 3BE3/Ibl CTAJI YCTONYMBBIM U
HHUKaKUX 0COOBIX MOTpsiceHni He npeapuautcsi. Hame CosHile ceiiyac OTHOCUTCS K 3B€3/1aM IJ1aBHOM
MOCJIeJOBATEIBHOCTH.

Bonblitast yacth HOpMaIBHBIX 3Be3]] — KpacHble Kapauku. HasBanue ObUIO MpHUIyMaHoO ele B
TEe BPEMEHa, KOTJja YYeHble He O KOHIIa MOHMMAaJIM OTJIMYMS MEXAY 3B€3[aMU, TaK YTO KapIuKaMu
Ha3bIBAIOT JOBOJILHO OOJbIIME CBeTHIA. KpacHBIMU KapiauKaMu MOTYT ObITh 3BE3[bl, Yeil pa3Mep B
10 pa3 npesbliaer pa3mep Haiero Cosnnial

Kaxnas 3Be3na MMPpOXOAUT CTaANIO IJIABHOM nocaea0BaTCJIbHOCTH, 1 OOBIYHO 3TO AOBOJIBHO ITPO-
IIOJDKI/ITGJIBHLIP'I Mepuona €€ K1U3Hn. HpaBna, TAXEIIbIC 3BE3bl HAXOOATCA B HEM MCHbBIIEC, YEM JICTKHUE.
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MO NEKYNTAPHOE OBJIAKO
OPVOHA. 31ECH
POXAAKOTCSH HOBBLIE 3BE3/bl
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Ne 37
Memyapsi 3Be31bl. CTaguu )KU3HH

CoBpeMeHHoOe JiefieHHe 3Be3]] Ha KJIacChl — JOBOJIbHO CJIOKHAs cucteMa. B Hell yuuTbiBaeTcs
MHOECTBO (DAKTOPOB: 3B€3/]HAsI BEJIMUMHA, pa3Mep, Macca, XMMUYECKUI COCTaB, IIOJIOKEHHE Ha 11Be-
TOBOM CIIEKTpE.

Ho Bce ke rmaBHBIM OcCTaeTcsi 3Tar 3BOJIOLMH, HA KOTOPOM B JAaHHBIII MOMEHT HaXOOUTCS
3Be3na. To ecThb, YTOOBI HOHATDH, K KAKOMY THITY OTHOCUTCSI TO WJIM UHOE CBETUJIO, HY’KHO y3HATh €T0
BO3PACT U 3Tall KU3HEHHOro IyTH. HOBOPOXIEHHBIE 3BE3/IbI COBCEM HE TO KE CAMOE, UTO 3BE3[pbI,
JOCTUTTIHNE CTAPOCTH.

Nrak, kak Bce HaunmHaeTcs? OOako pa3pekeHHOro Mek3BE3JHOTO ra3a CKMUMAaeTCsl, U Ha ero
MecTe TIOSIBJISIeTCS I0Has 3Be3/1a. [1o Mepe yBemueHusl CxKaTHs TPaBUTAIIMOHHAS SHEPrusi peoodpa-
3yeTcsl B TEIUIO, MOCTEIIEHHO TeMIiepaTypa HapactaeT. HaunmHaeTcs ropeHre BOIOpoa U MPOLECCh
siIepHOTO cuHTe3a. Ha 3ToM 3Tamne CBeTWJIO OTHOCHUTCS K 3Be3[laM TJIABHOM TOCJIeIOBATEeIbHOCTH.
Korma Bech BOomopos B siipe CrOPUT, HAYHETCS TOpeHre 0OO0OUKH, 3Be3/a PACIIMPUTCS W TIpeBpa-
TUTCS B KPaCHOTO ruranTa. [locTerneHHo OT Hee OCTAHEeTCs TOJIBKO SAPO, M OHA CTAHET OeJIbIM Kapiiu-
KOM, KOTOpBIA Oy/IeT OUeHb JOJITO OCTHIBATh U YTracarh.

Takoil )KM3HEHHBIV Ty Th OKUIAET 3BE3/AY CpeiHel Macchl, Bpoae Hailero Comnxua. Ecim 3Be3na
TsDKeJIee, Ha 3aKJIIYMTESIbHOM 3Tarle OHA He MpeBpaiiaeTcs B 0eJIoro Kapimka, a B3phIBaeTCsl CBEpX-
HOBOW. B uTore oHa CTaHOBUTCSI HEUTPOHHOU 3BE3/I01, MYJIbCAPOM WJIA YEPHOU JIHIPOI.

V nerkux 3Be3/ Bce MHAYE: CTaB 3Be3JaMuU IJIABHOM MOCJICAOBATE/IBHOCTHU, OHU ITPEBPALIAIOTCA
B KPACHBIX KapJIMKOB U Hp€6bIBaIOT B 9TOM COCTOAHUM MMPAKTUYCCKU BEYHO.

Boo0111e MOXKHO CKa3aTh, YTO 3BE3/IbI OJTHOCTBIO HE YMUPAIOT, OHU IIPOCTO NEPEXOAT B HOBOE
COCTOSIHME: CTAaHOBSITCSI KapJIMKaMH, YEPHBIMU JIbIpAMHU WJIM YEM-TO €1IIE.

3Be3abl — 3TO YAUBHTEJbHbIE Ja00PATOPUH, THTAHTCKHE THUIJIH, O
KaKHX He MOKET Me4TaTh HU OJUH XUMHK.
— Anpu Ilyaunkape
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Ne 38
JIBOMHSIIIKHA, TPONHAIIKH, JaxKe
yeTBepHAMKN! 3Be3/IHbIE CHCTEMBbI

JIBOViHBIE 3BE€3/IbI BOBCE HE PEIKOCTh BO BCeneHHOH, MOYTH MOJOBMHA BCEX CBETHJI JKUBET
napamMu. OOBIYHO OHM POKAAIOTCS BMECTE, U3 OJHOTO MbLJIEBOro oonaka. VX cBs3pIBaeT rpaBUTAIIUS
Y HUYTO HE MOXET pa3NlyuuTh. Eciv 3Be3bI pOAUINCH OTM3HEIIAMH, TO €CTh OJIMHAKOBBIMU TI0 Pa3-
Mepy ¥ Macce, TO OHHM BpaIlaloTcsi BOKPYT o01mero nenTpa. Eciu ke onqHa u3 3Be3/1 KpynHee, Toraa
HEHTP Macc HaXOIUTCs ONMKe K Hell.

BhIBaIOT M TPOVIHBIE 3BE3/IHBIE CUCTEMBI, IJIe TP CBETUJIa, 00bEAVHEHHBIE TPABUTAIIUEH, CyITIe-
CTBYIOT KaK eIMHOe Iieioe. B Takux cucrteMax OOBIYHO JIBE 3BE3/Ibl BPAIAIOTCS PSIIOM, & TPEThs —
BOKPYT HUX 110 OoJbIeit opoute. YUeTBepHast 38€3/1a OOBIYHO MPEACTABIISIET COOOH COI03 ABYX 3BE3[1-
HBIX MIap, OObEJMHEHHBIX OOIIMM [IEHTPOM BpalleHus1. YeTbipe 3Be3/1bl 1151 3BE3/IHOM CHCTEMbI BOBCE
He ITpeJies1, THOTa 3Be3/1bl 00bEAMHSIOTCS 110 IAATh, IIECTh U 00JIee, HO 3TO BCTPEYAETCs OUEHb PEJIKO.
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TOKE MOry»T BHTE
NAAHETL. Ecwm
3BE3/Ibl ¥ /IAJIEHbI
APYT OT [PYTA,
TO TJIAHETbI

BPALLAKOTCA BOKPYT
OAHOW 3BE34HlI,
ECJIW >XE CBETWJIA
PACTTIOJTIOXEHBHBI
BJIWVI3KO — TO BOKPYTI®
OBEVM X.
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Ne 39
I'paBuTaIIMSI C)KUMAET, JaBJIeHHE
pazayBaeT. Touka paBHOBecHs 3Be3/bl

3Be3/1bl COCTOAT M3 Ta3a, a ra3, Kak U3BeCTHO, JIeTKUi U Jieryunit. [Touemy ke oH codupaercs
B IIIap, a HE PacCeMBAETCs] B MEK3BE3/IHOM IpocTpaHcTBe? [Iesio B TOM, 4TO Ha HEro BIMSET OfHA
M3 CaMbIX MOIIHBIX CHJI BO BeeneHHo# — rpaButaiusi. IMeHHO OHa 3acTaBisieT MOJIEKYJIbl pacKajieH-
HOTO Ta3a JepKaTbcsi BMecTe, 00pa3ys TMraHTCKUi map. Macca 3Be3[] OrpoMHa, K IpUMepy Haile
Comnne Becut B 330 Thicssy pa3 Goblie 3eMild, Tak 4TO Y MOJIEKYJI ra3a HeT HUKAKKX IaHCOB yJie-
TETh BOCBOSICH.

I'paButanuysi ¢ HEBOOOpPA3UMON CHJION CKUMAET Ta30BBIH IIap 3BE3/Ibl, CIOCOOCTBYS MPOTEKa-
HUIO TepMOsIIEPHBIX peakimid. OHa Moria Obl CKaTh €ro J0 TOYKH, HO He Aenaer 3toro. [louemy?

[TotomMy 4TO €l IPOTUBOJEUCTBYET Ipyrasi CUjia — BHyTPEHHEE 1aBJIEHUE 3BE3/Ibl.

Yem cuiibHEe cxkarue, TEM BbIILIE BHYTPEeHHee naBjieHue. KomreHcupys Ipyr apyra, 3Ti ABe
CHWJIBI oTpesiesisiioT pasmep 3Be3/bl. Hanpumep, auamerp Comnna — 1 390 400 kM.
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Ne 40
CkoJabko HaM ocTtagoch? Iatp
MIJLJIMAPa0B JeT 10 cMepTH CouaHia

3Be3/bl POKIAIOTCS, B3POCIICIOT, XKUBYT M YMHPAIOT, U K Hamemy COJHILY 9TO TOXe OTHOCHUTCS.
WuTepecHo, CKOTBKO JIeT Hared mooumon 3Be3ie? MOXHO JIM Ha3BaTh €ro 3pejibiM, WM Y HEero
ceiyac Tpy/aHbIN niepexonHbiid Bo3pact? A moxet, ConHITy yxke nopa Ha MeHCuIo?

KommnbloTepHble MOziesd, BOCCO3/IAIOIINE KM3HEHHbIE LIMKJIBI 3B€3], MTO3BOJIMIIA ONPEEIUTS!
CounHIile MOSABMIIOCH HA CBET OKOJIO 4,5 MuuiMapaa jieT Ha3al. i 3Be3/1bl 3TO IPEKPaCcHbIi BO3pacT,
MBI BIIOJIHE MOKEM CKa3aTh, YTO OHO HAXOJUTCS B caMoM paciiseTe ciil. Ho paHO mim no3aHo Bcemy
MIPUXOUT KOHEII, 3TOHM y4acTy He U30eXUT 1 Hallle cBeTu10. [IpubnusutensHo Yyepe3 5 MUILIMapaoB
net Ha CoJTHIIe HAaYHYTCS TTPOLIECCHI, KOTOPbIEe PUBEIYT K €ro MOJHOHN TpaHc(opMaryu.

Korga 3Be3na HCUYCPITACT BCC MMCEIOIIEECA BHYTPHU HEC TOIUIMBO, Y HEC HAYHET I'OPETh 000-
JIOUYKa, BCJICICTBUE YETO OHA CTAHET OoJblIIe U ApUe. COJIHI_[€ MMPEBPATUTCA B KpaCHOI'O r'uralTa, Cta-
HET TaKUM OI'POMHBIM, YTO BBICYIIHUT BCC MOPS U OKEAaHbI Ha 3CMH€, TEMIICpaTypa Ha IJIaHETE MO/I-
HUMETCA 10 HECOBMECTUMBIX C JKMU3HBIO BEJIMYHH.

[MocTeneHHO KpacHBI T'MTaHT MPEBPATUTCS B CHSIOIIEe Ta30Boe 00JIaKO, aCTPOHOMBI Ha3bl-
BaIOT Takue oOJIaKa IJIaHETAPHBIMHU TYMAHHOCTAMMU. A Korjga TYMaHHOCTb Pa3BECTCA, B €€ LICHTPE
oCTaHeTcst HeOOJIBIIION KOCMUYECKUI 0OBEKT — OJIBI KapIIuK, ero pa3Mep OyaeT JHIb HEHAMHOTO
OoJIbIlIe HaIlel IIaHeThl. Beltblil Kapiuk OyIeT MeJUICHHO yracaTh Ha IIPOTSKEHUH MUJUTHAPIIOB JIET,
CTOJIBKO KMBYT 3BC3/bI.

Hy a Ha Hameil ruiaHeTe Bce )KUBOE OylIeT YHUUTOKEHO 33/10J1r0 10 3Toro. HekoTopble yueHsie
CUMTAIOT, UTO yXke yepe3 | Muutrapy Jiet, u3-3a yBeanueHus ceerumoctu CoMHIIa, )KM3Hb Ha 3emiie
B ¢ HbIHEIIHeM Bujie OyleT HeBo3MoxHA. Ho ecTh Hajekaa, 4To K TOMy MOMEHTY YeJIOBEYECTBO
OmaromnonyyHo nepedepeTcs Ha Ipyrue IIaHeThl.

YesoBeyecTBO He ocraHerca Beuno Ha 3emae... Ilianera ectb
KOJIbIOEJIb pa3yMa, HO HeJIb3sl JK€ BEYHO JKHTh B KOJIbIOEJIN.
— Koncmanmun Iuoaxosckuii
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Ne 41
OrpomMHbI€e 10 HEBO3MOKHOCTH. ' MITaHTHI H CBEPXTHTaAHTHI

ConHile OrpoMHO, ero 00beM Oojiee YeM B MUJUIMOH pa3 MIpeBbIIaeT 00beM 3eMJIH, HO BCE ke
CYILIECTBYIOT 3BE3/1bl TOPa310 OoMbIIIero pasmepa. Mbl moMHUM, 4TO 3eMtst ABHKeTcst BOKpYT CoHIla
no coeit opoute. [lonpobyiiTe ee mpeacTaBuTh. A Terepb BOOOpasuTe 3BE3y pa3MepoM C Kpyr,
KOTOPBIN OIMUCHIBAaeT Haia riaHera BOKpyr ComHia. [l yenoBeyeckoro BOOOpaxeHusl, He MpH-
BBIKIIIETO UMETH JIeJI0 ¢ KOCMMUYECKMMH MacITabamu, 3TO COBCEM HenpocTo. TeM He MeHee 3Be3/pl,
Ha3bIBAEMbIe KPACHBIMU U TOTyOBIMH TMTAHTAMU, UMEIOT IPUOM3UTEILHO TAaKOU pa3mep.

Ho u 310 He npezesn. luamMeTp CBEpXTUIaHTOB ellie OOJIbIIIe: €CIIM IOMECTUTD TaKyIO 3BE3/y B
tieHTp CoNHEYHOM CUCTEMBI, TO ee Kpasi ToCTUrHyT opouTsl FOmmTepa mim gaxe CarypHa. ['uranros
Y CBEpXTUTaHTOB BO BcesieHHOW MeHbllle, YeM, K IpUMepy, KPaCHbIX KapJIMKOB WM 3BE3]1 IIaBHOM
MOCJIEI0BATENIBHOCTH, HO OHU JaJIEKO HE PE/IKOCTb.
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Ne 42
ITopa Ha nencuro! beJbie kKapanku

ACTpPOHOMBI YacTO CPaBHHMBAIOT Oejible KapiMKU C YrojbKaMd OT KOCTpa: OHM He TOpsT, a
TJICIOT, HO JIOJITO OCTAIOTCS TOPSTYUMHU. Beltble KapauKu HeOOJIbINUe, UX JUAMETP MOXKET ObITh HEMHOTO
OoJIbIIIe MM HEMHOTO MEHbIIle 3eMJTH, TIPU STOM BecAT OHM Kak Harie ComHiie! DTu 3Be3/1bl COCTOSAT
13 OYeHb TUIOTHOTO BEIECTBA, KOTOPOE CTAJIO TAKUM TOCJIe MUJUTMOHOB JIET CKATHS.

XOTh OHU U Ha3BIBAIOTCS OEJTBIMU, UX I[BET MOXET ObITh Pa3HBIM — XKEJITBIM, CHHUM, OCJIbIM,
KPacHBIM; OH 3aBUCUT OT TEMITEPaTyphl 3Be3/bl. Tak Kak Oesible KapIuKi OYeHb MaJIeHbKHE JIS 3BE3/1
Y He OYeHb SIpKHe, 6e3 TeJeCKONa UX YBUIETh HeBO3MOXKHO. VIX 0UueHbh MHOTO, HO aCTPOHOMBI JIMYHO
3HAKOMBI C HEOOJIBIITMM YHCIIOM KapJIMKOB — U3-3a TPYAHOCTEN C MX OOHApYKEHHEM.

Hame ConHite, Tak ke Kak MOJ0OHbIe eMy CBETHIIA, KOTIa-HUOYIb COCTAPUTCS U CTaHET OeJIbIM
KapiuKoM. Ero «IeHCHOHHBIH BO3PACT» MPOUTUTCS OYEHb J0Jr0, MHOTO MUJUTHOHOB JIET.
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B3PLIBE CBEPXHOBOW —
OAHO V3 CAMBbBIX
MNOTPACAIOUIX 3PEJIALLL
BO BCEJNEHHOW
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Ne 43
Bceeaencknii (peiiepBepk. Benblmka cBepxXHOBOM

MBbI TOBOPUM «CBEPXHOBBIE 3BE3/Ibl», TIOApA3yMeBasi ONpeeeHHble KOCMUYECKUe OOBEKTHI.
Mexay TeM CBEpXHOBas — 3TO CKopee (PEHOMEH, MPOLECC, KOTOPbId MPOUCXOAUT CO 3BE3[0M B
KOHILIE €€ XM3HEHHOro IMKJa. Bo BpeMs BCHBIIIKM CBEpXHOBOU SIPKOCTb 3BE€3[bl YBEIMUUBAETCS
Ha HECKOJIBKO JIECATKOB 3BE3/IHBIX BEJMUYUH, TOT HEBOOOPA3UMO SIPKHIA KOCMUYECKUN (periepBepk
OCBEIIIAeT BCIO FAJIAKTUKY, OH BUJIEH U3 CaMbIX OTAAJIEHHBIX YrOJKOB BeeneHHoil.

Uro ke MPUBOAUT K B3PHIBY TAKOW HEBEPOSATHOU MOITHOCTH? UTOOBI CTaTh CBEPXHOBOM, 3B€31a
J0JKHA MIMETh 3HaYUTENIbHYI0 Maccy, MPEBBIIIAONTYI0 Maccy Hamlero CoslHIa Kak MUHUMYM B 8 pas.
3Be3/1a, Kak el U MOJIOKEHO, CBETUT U CUSIET Ha MPOTSKEHUM MWIIMAPAOB JIET — 32 CUET PeaKLui
TEPMOSIIEPHOTO CUHTE3a, IPOUCXOAANIMX B ee aape. Ho 3areM HacTynmaeT MOMEHT, KOria TOIUIMBO
11l peaklMil 3aKaHYUBAETCS, U S/1PO O[], BO3/ICHCTBUEM CUJI TPAaBUTALIMM HAYMHAET CTPEMUTEIBHO
caxkrmMaThbest. Cuila M CKOPOCTb CKaTHsl HACTOJIBKO BEJIMKH, YTO TEMIIEpATypa MOAHUMAETCS 10 OTPOM-
HBIX BEJIMYMH U IIPOUCXOAUT B3PbIB HEBU/IAHHOM CHUJIBL.

Jlpyroil BapuaHT pa3BUTHS COOBITUI MOXKET MPOU3OUTH C ABOMHOW 3Be310i. B 3TOM Cityuae
OfIHA U3 3Be3]1, OeJIbI KapivK, HAaUMHACT TIepeTSIruBaTh Ha ceOsl BEIecTBO Apyrou 3Be3bl. [locTe-
TMIEHHO Macca 3Be3/Ibl-KapJInKa HapacTaeT, 1, KOrJa OHa JOCTUraeT KpUTHYECKOW OTMETKHU — 1,4 Macchl
Harrero CosHIIa, MPOUCXOJUT B3PbIB.

Ha mecte cBepXHOBOI MOkET 00pa30BaThCsl HEUTPOHHAS 3BE3/1a UJIM YepHAsi IbIPa,  OCTATKH
BEIIECTBA, pa3JIeTeBIIMecs MO TajJakKTUKe co CKOpocThio S000 KM/4, CMEIIMBAIOTCS C MEK3BE3/IHbIM
razoMm ¥ mbuibio. [lozxke, yepe3 MHOr0 MUJUIMOHOB JIET, OHM MOTYT CTaTh CTPOUTENILHBIM MaTepua-
JIOM 17151 HOBOM 3Be3/1bl. TakuM 06pa3om, Bo BeenieHHOM HIUTO He rcue3aeT OeccieTHO, POUCXOIUT
MOCTOSTHHBIA KPYyTrOBOPOT BEIIIECTB.

ocuaymaiite!
Benp, ecia 3Be3bI 32:KUTal0T —
3HAYHUT — 3TO KOMY-HHOYIb HY?KHO?

— Baaoumup Maskosckuil

75



H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 44
Kamemek Becom ¢ JBepect. HeTpoHHBIE 3Be3/bI U IYJbCAPHI

B 1967 rony anrnmiickue actpodu3uku DHTOHM Xblouil U IxocenuH Bemn usyvanu 3Be3n-
HOe HeOO TPH MOMOIIM MOIITHOTO PaJAMOTENIeCKOa U OOHAPY KM OYeHb CTPAHHBIA OOBEKT: HEUTO,
MOXOKee Ha 3Be3[y, U3JIy4asio B MMPOCTPAHCTBO PaJHOBOJIHBI C OCIIEHON YacTOTOM, OOJIbINE OIHOTO
UMITyJIbca B MUHYTY. OliaparieHHble yUeHble PeIIIN, YTO 3TOT 0OBEKT UMEET UCKYCCTBEHHOE IPo-
WCXOXKJCHUE, IIOHAYaTy OHU Jake HazBamm ero LGM-1, sta abOpeBuarypa B repeBoe Ha PyCCKHI
o3Ha4yaeT «MaJleHbKHE 3€JIEHbIE YEJIOBEUKN.

K pazodapoBaHuIO TeX aCTPOHOMOB, KTO YCIEJ MOBEPUTh B BO3MOKHBIN KOHTAKT C BHE3EM-
HOW KU3HBIO, Yepe3 HEKOTOPOE BPeMsI BbISICHUJIOCh, YTO 3TO BOBCE HE Mas KU MHOIUIAHETHBIX LIUBU-
JM3alMi, a CTPEMUTENIBHO BpallaolIyecss HENTPOHHBIE 3B€3/Ibl, 0OMAJAIONIe MArHUTHBIM TTOJIEM.
[ToToku u3nyyeHus, uayLme ot 3Be3/1bl, Y3KOHAIPABJIEHHbI, [I03TOMY OHHU AOXOST 10 3€MJIU B BUJIE
OT/IEJIbHBIX UMIIYJIbCOB. DTO MOXOXKE Ha JIyd BpallAONIerocs: Masika: Masik CBETUT HEIPEPbIBHO, HO
Jy4 JOCTUraeT HaOloziaTe sl uepes onpeeeHHbIe IPOMEXYTKH BPeMEHH, I09TOMY CO3/1aeTcs BIIe-
YaTJIEHUEe, YTO MAsIK MOpraer.

UYro e Takoe HEMTPOHHBIE 3Be3/IbI7 TO TO, YTO OCTAIOCH MOCTE B3PhIBA CBEPXHOBOM — KOC-
MUYEeCKHA OOBEKT TUAMETPOM BCEro Mapy JIECATKOB KIJIOMETPOB, 00IaJaloNINil OrPOMHOM, TIPOCTO
HeBOooOpa3uMoil Maccoid. Kycouek HeWTpOHHOH 3BE3/Ibl pa3MepoM C OOBIYHBIN KYOUK caxapa BECUT
OKOJIO MUJIJIMAp/ia TOHH, 3TO Jlaxe OoJbllie, yeM orpomMHasi ropa dsepect! TunuvHasi HEHTPOHHAsS
3Be3a auameTpoM B 20 KM BecuT Kak jiBa Haimx CosHiia.

[Tynpcapamu SIBJISIOTCS HE BCE HEUTPOHHBIE 3BE3/IbI, & TOJIBKO Te, YTO 00JIAIAI0T CUIILHBIM Mar-
HUTHBIM TI0JIeM, KOTOPOE 3aCTaBJIsIeT UX OYeHb OBICTPO BpAIAThCHA M MCIYCKATh B KOCMOC IMyYKHU
SHEPrUM — PAJUOBOJIHBI, BUAUMBIN CBET, PEHTTEHOBCKUE U TaMMa-Ty4H.

Masik MOpPSIKY — 4TO TPOIA XO0/I0KY.
— Ilocaosuua
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PAAMOMYILCAP COBEPLWIAET
OBOPOT 3A HECKOJILKO
CEK>XHA, A PEHTIEHOBCKWA
IDJILCAP AEJIAET COTHW
OBOPOTOB B CEKXHAY
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Ne 45
YauBuresbHOE HenOCTOSTHCTBO! Ilepemennbie 3Be3 /bl

B 3TOM M3MEHYMBOM MU pe HET HUYEro TIOCTOSTHHOTO, Jake 3Be3/Ibl He OTJIMYAIOTCS CTAOUITBHO-
CTBIO: OHHM TO PA3roparoTcs SIPKO U OCJIENUTENbHO, TO TPUITYIIAIOT cUsiioluil cBeT. CBeTusa, MeHs-
I0IIMe CBOM OJIeCK, YUEeHbIe Ha3bIBAIOT NIEPEMEHHBIMU, 1 TAKKMX BO BeeneHHoi Hemato. [1ist ymoOcTBa
HN3y4YCHUA AaCTPOHOMBI pas3gc/IniInd INEPEMEHHLIC 3B€30bl HA I'PYIIIIbLI, B 3aBUCUMOCTU OT IIPUYNH UX
U3MEHYUBOCTH.

B nepByio rpyriny BXOAAT 3B€3[Ibl, Ubsl IEPEMEHUMBOCTb 3aBUCUT OT (PUBMUYECKUX MPUYUH.
[Ipexnae Bcero, 310 MynbcUpyomUe 38e3/1bl. OHM MOX0XKHU Ha OBIOIIMECs Cepla: TO PACIIUPSIOTCS,
TO CKUMAIOTCA. Pacimpssace, CTaHOBATCS ropsiyee U sipue, CKUMAasiCh — OCTBIBAIOT U MTPUITYIIAIOT
CBeTUMOCTb. [leprobl n3MeHeHust Oiecka MOTYT ObITh Pa3HBIMU, OT HECKOJIBKUX JHEH 10 HeCKOJb-
KMX MECSALIEB UM JAXe JIET.

K 370i1 ke rpyrme OTHOCSTCS BCIBIXUBAIOIIME U B3PhIBHbIC 3Be3/bl. [lepBble — 9TO KpacHbIe
KapJIMKH, Ha KOTOPBIX BPEMsI OT BPEMEHH IPOMCXOIAT B3PbIBbI, MOXOKKME HA BCIIBIIIKA HA HAIIEM
Connile. Bropbie — 3TO HOBBIE ¥ CBEPXHOBBIC 3BE3[Ibl, JOCTUTIIINE KPUTUIECKOW MACChI, YTO HEU3-
OeXHO BeJleT K B3phIBY.

BTOpaH rpynr[a HepeMeHHI)IX 3BE3/ — 9TO CBETUJIA, HpKOCTb KOTOprX MCHSACTCA N3-3a BHCII-
HUX MpU4KH. ECIIM MI0CKOCTB, B KOTOPO# JieKaT OpOMTHI BpallleH!Us1 JBOMHOM 3B€3/Ibl, HAIpaBJieHa K
3eMHOMY HaOJTIo/1aTe o peOpoM, KaeTcsi, YTO 3TO Meplaioiias 38e3/1a. B TOT MOMeHT, Korja ojiHa 3
3Be3/1 MPOXOAUT MHMO JIPYTOi M 3aKphIBaeT ee, OJIeCK MPUIITyIIaeTcss. ACTPOHOMBI Ha3bIBAIOT TaKKe
3B€3/1bl 3aTMEHHO-IBOMHBIMH.

Bo BTOpY!IO rpyIimy BXOAAT U 3Be3/bI € 3(PPeKTOM JTUH3UPOBAHUSI. DTO PEAKOE SBJICHUE BBITJIS-
JIUT TaK: OJIHA 3B€3/1a HAXOIUTCS MPSIMO 10331 Ipyrou. [IBa cBeTuIa HUKAK He CBSI3aHbl, OHU MOTYT
HAXOJIUTHCS B THICSYAX CBETOBBIX JIET JIPYr OT JIpyra, HO Ta 3Be3/a, YTo OMvke K 3emie, co3maer
3(peKT JIMH3BL: TyUH JAaTbHEH 3Be3/Ibl MPEIOMJISIOTCS M3-3a €€ IPaBUTAIINH, UX OJIECK YCUIIUBAETCS.

B pemeHbsix a1 HeK0JIeOUM,
nogo6H0 3Be3e [oasapHoii:

B IIOCTOSTHCTBE €il HET PaBHOM
cpeau 3Be3]1 B HeOeCHOI TBep/Iu.

— Yuavam Hlexcnup
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Ne 46
KTto Ha HeOe Bcex BuaHee? Camas sipkas 3Be3/1a

Bce 3Be3pI TpekpacHbl U OCIETTUTENbHBI, HO HEKOTOpbIE OCIIeTTuTeNbHee qpyrux. Mrak, Kakas
3Be3/1a Ha HeOe camas sipkas? i HaOmoaTeseld, HaXoasImuXxcs Ha ruiaHete 3emiis, 3to Cupuyc,
anbda coszpe3aus bompimoro Ilca. Ee ceernmocts B 22 paza 6obiie ceetumocti Connia. Bo Bee-
JIEHHOM HEMaJIO 3BE3/1 C TAKOMH ke ¥ Topaso OOJbIlel CBETUMOCTBIO, TOYEMY Ke MasibMa IepBEeHCTBA
otnana Cupuycy? IloToMy YTO OH HAXOIUTCS IOBOJILHO OJIM3KO K Halllel TuiaHeTe, Bcero B 8,6 cBe-
TOBBIX JIET, YTO IO KOCMUYECKUM MEPKaM COBCEM HEMHOTO.

Cupuyc — 3Be3/1a 10;KHOTO TIONTyIapus HeOa, HO 9TO He 3HAYUT, YTO MbI HE MOKEM €r0O YBHUIETb.
OH nocryrieH 11t HaOMoaaTe e, HaXOAAIIUXCS B CPEIHUX MUPOoTax Poccum, oceHblo, 3MMOM U Bec-
Hoil. Jletom ero He BUHO, MEIIAeT SIPKUI CBET COMHEUHBIX Jiyueil. MckaTh camylo sipKylo 3Be3iy
clieyeT B I0XKHOM YacTh HeOa, psaaoM ¢ co3Be3areM OpHoHa.
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Ne 47
KpacHable xojioqHee, cuHue ropsiyee. IlBer 3Be3 1

B nieHTpe Harel cucteMbl HAXOOUTCS OJieTHO-KeNTas 3Be3/a 1o uMeHu CofHIe. A eciid Mbl
MOCMOTPUM Ha HOYHOE HeOO, BOOPYKHBIIMCH XOPOIIUM TEJIECKOIIOM, TO YBUAUM CaMble pPa3HbIC
OTTEHKH JIAJIeKMX CBETUJI. 3Be3[(bl MOTYT OBITh KPACHBIMHU, OCJIBIMH, CUHUMH, TOTyOBIMHU U JaXke
KOPUYHEBBIMHU.

Uro xe BiaMsieT Ha 1BeT 3Be31bl? TO ke, 4To BIMSET Ha IBET JIIDOOTro APYroro pa3orperoro
o0beKTa, — Temrieparypa. Eciy MojokuTh jKeJIe3HbIl MPYT B OrOHb, OH TOKPACHEET, MOTOMY 4TO
cra”er ropssunM. [Ipomomkas yBeqmuMBaTh TeMIepaTrypy HarpeBa MOXKHO CIeJIaTh MPYT KEJIThIM,
OeJIbIM 1, HAKOHEll, CHHEBATHIM. IJ1s1 TOTO MPUAETCS OUeHb MOCTAPATHCS, B OOBIYHOM KOCTPE KeJie30
TaKk HE pa3orpeTh.

Ho 3Be3apl ropasno ropsiuee, 4eM OOBIYHOE 3eMHOE TUIaMsl, TaK 4TO JUIsl HUX He MmpodieMa
pa3orpeThcst He TOJIBKO /IO TOPSYero KPacHOTo M pacKaJieHHOro Oesioro, HO Jake JI0 SKCTpeMabHO
BBICOKHX TEMIIepaTyp, KOTOpbIe AAI0T cuHMiA 11BeT. Temmeparypa Hamero CoiHila, OOBIYHOM CpejiHe-
craTucTuieckon 3Be3bl, qocturaer 5500 °C, a 3Be3pl cUHEro 1Beta pasorpepaiotces 10 33 000 °C.
Camblii XOJIOAHBIN KOPUYHEBBI KapiMK HarpeBaercsi «Bcero» o 350 °C; KpacHble KapiuKH, Kak
MPaBUJIO, HA HECKOJIBKO COT I'PalycoB ropsiyuee.

Yewm BIIIIE TEMIICpATypa T€Jjia, TEM KOpOY€ JJIMHA BOJIH, KOTOPLIEC OHO U3J1y4acT. MmenHo nymHa
CBETOBOI BOJIHBI OIPEaACIACT UBET, BOCHpI/IHI/IMaCMHﬁ HaIIMM I71a30M. Eciiin 00bekT N3J1y4acT KOpPOT-
KHE€ BOJIHBI, 3HAYNUT, OH OYCHb FOpH‘{I/IfI, N Mbl BUIUM €Ir0O CMHUM, €CJIM BOJIHBI oosee JJIMHHBIC —
KpaCHBIM. I[HI/IHa BOJIHBI KpaCHOI'O LIBETA B IOJITOPA pa3a 0oJIbIIIEe JJIMHBI BOJIHBI CUHETO. OcraJbHbIe
OTTEHKH, OT XKEJITOI'O OO0 6JIGIIHO-FOJIy6OFO, pacnpeacIaioTCs 10 MKajaC MEKAY 9TUMU 3HAYCHUAMMU.

I[{BeTa — 3TO AesAHNMSA M CTPaJaHusI CBeTa.
— Hozann Boavgpeanz I'eme
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BceJyieHHas
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Ne 48
Hu MunyTBHI NOKOs1. /IBUKeHIEe HEOECHBIX TeJl

JlpeBHME Ha3bIBATM 3BE3[bl «HETIOJBMKHBIMU», a TUIAHETHl — «OnyxaaomumMu». Ha camom
Jeie B KOCMOCE HEeT HM OJHOTO HEMOJBMXHOTO OOBEKTa, BCE MOCTOSHHO IBVIKETCS, BpaIlaeTcs
BOKPYT CBOEH OCH WJIM BOKPYT OoJjiee TsoKeNbiX Tel. Y BceleHHOW HeT eqUHOro IeHTpa, HO B Kaxk-
JIOH ee 4acTh UMeeTCsl TsKeJloe 00pa3oBaHUe, KOTOPOe MPUTATHBAET Oojiee JIeTKUe U 3aCTaBiIseT ux
«ILISICATh O] CBOIO Ty/IKY».

Paccmorpum nBuskeHue, cosepiiaeMoe Hamied riaHeroid. [Ipexnae Bcero, oHa Bpalaercst
BOKPYT CBOEH OCH, COBepIIasi OIuH 000poT 3a cyTKHU. Takke oHa ABMKeTCs 1o opoute BOKpyr ConHila
Y TpaTUT Ha ofuH 000poT 365 nHeit. Kak yacth CoMTHEYHOU CHCTeMbl OHA BpalaeTcsl BOKPYT IIEHTpa
Hallel TalakTUKH, KoTopas HasbiBaetTcsi Mueunslid [TyTe. OquH Takoit 060poT 3aHMMaeT 226 MuJ-
JIMOHOB JIET, aCTPOHOMBI Ha3bIBAIOT €ro rajlakTuueckum rogoM. Bmecre ¢ Muieunsim [lytem 3emis
JBUKETCS] BOKPYT LIEHTpa MecTHOW rpymiibl rajlakThk (kpome Mieunoro Ilytu B 3Ty rpynmy BXo-
JUT eIl 1Ba AEeCATKA FJIaKTUK ). ['pymma yyacTByeT BO BCEJIEHCKOM ABMKEHUHM 110 KPYTY, B KOTOPOM
MIPUHUMAIOT Y4aCTHE BCE TAJIAKTUKU U BCE CUCTEMBI.

MB! yike HOHSIM, UTO 3B€3/Ibl JBUKYTCSI OJHA OTHOCUTEJIBHO JPYrOil U CKOPOCTh X JABUKEHUS
MOJeT OBITh OUeHb BHICOKOM. [Touemy ke MbI 3TOr0 He 3amedaem? [loueMy HaM KakeTcsi, YTO 3BE3/Ibl
B CO3BE3IUAX BCEIIa HAXOATCA Ha OTHOM M TOM ke Mecre?

Bce nes0 B paccTosiHAuM, KOTOpOE pasfesiseT Jajekue 38e31bl 1 Hac. Korma Mbl BUauM B HeOe
CaMOJIET, HaM KaKeTCsl, YTO OH JIETUT JOCTATOYHO MejiieHHO. Ha caMoM fiesie OH HeceTcst ¢ OrpOMHOM
CKOPOCThIO, HEBO3MOKHOM Ha 3eMile. A 3Be3/Ibl HAXOASTCS OT HAC ropaszio Jajbliie, YeM CaMoJieT,
M03TOMY HX MEepEMEIIEHUS MOXHO YBUJIETh TOJIBKO TPH MOMOIIM CaMOTO MOIIIHOTO 0O0OpPY/IOBaHHUSI,
71a ¥ B 9TOM CJIy4ae OHO TMOKaKeTCs HE3HAYNTE IbHBIM.

I'naBHOoe B 3TOM MmHpe He TO, raie Mbl CTOHM, a TO, B KaKOM
HanpaBJeHUHU JIBHKEMCS.
— Oausep Y3noean Xoamc
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Ne 49
Eme He crapymka. Bo3pact Beceaennoit

Hamma BeceneHnHnast nmosiBriiach Ha CBeT HEOOBIYHBIM CIIOCOOOM — OHA 00pa30Bajach B pe3yJibTaTe
Borbinoro B3peiBa. Korja e nmpou3omnuio 1o 3HaMeHaTeIbHOE COOBITHE M UTO CITyYHJIOCh Jajibliie?

Kaxk BomuTcs1, yueHble Bce KIacCU(UIIMPOBAIN M Pa3IesIHIN Ha IEPHObI, BOT TOJIBKO Havalb-
HbIE TIEPUOIbI CYILIECTBOBAHUSI BCceleHHOM HACTOIbKO MaJTbl, YTO HaM JIake TPYJHO UX MPEICTAaBUTh.
Brl MOkeTe BOOOpa3uTh MPOMEXYTOK BPEMEHH BO MHOTO pa3 MeHbIIle OIHOW ceKyHbl? BeenenHas
CMOTJIa 32 MUKPOCKOIMYECKHE BPEMEHHBIE TIEPUO/IbI CO3/IaTh MEPBbIe YACTHIIBI BEIIECTBA (KBAPKH) U
Pa3aenuTh BUJIBl B3aMMOICHUCTBUH (TPaBUTAIIMOHHOE, IEKTPOMAarHUTHOE, CUJIbHOE U cllaboe saep-
Hoe). [lepuon pasButusi BeeneHHoil, B KOTOpPBIN MBI kuBeM, Hadasics depe3 0,01 cexyHapl mocnie
Bonbiioro B3peiBa. OH Ha3bIBAETCS SMOXOM CTAaHJAPTHOW KOCMOJIOTHH, TIOTOMY YTO MMEHHO B 3TO
BpeMs1 00pa30BaJIOCh U MPOAOJIKAET 0OPa30BbIBATHCS BCE, YTO HAIONHSAET OECKOHEYHBIE TPOCTPaH-
CTBa KOCMoOca.

Wrak, Beenennasi pacimpsiiach, MOCTENEHHO OCThIBAJa U B I0OHOM Bo3pacte npumepHo 300
THICSY JIET OCTBUIA 10 TAKOTO COCTOSIHUS, UTO sIIpa aTOMOB CMOTJIM OOBEMHUTHLCS C JIEKTPOHAMH.
B 10 Bpems BceneHHasi HanoMuHajla SHEPreTUYECKUI CYIl, B KOTOPOM B UTOTE «CBAPWIIMChH», WU
00pa30BaJMCh, 3BE3/Ibl, TUIAHETHI M TaJTAKTHKH.

Ceituac Hamma BeeneHHast HAXOIUTCS B 3peJIOM BO3pacTe, KaK CUATAIOT OOJIBITUHCTBO YUEHBIX,
eit or 12 mo 13,5 mwumapaa ietr. Eciu Bo3pact 6mke k 12 Muumapaam, TO 3T0 O3HA4YaeT, 4To
Bcenennast pacimmpsieTcsi paBHOMEPHO M 3TO paciivipeHue OyJeT MpoaoKaThes OeckoneuHo. Ecm
ke BpeMs cylecTBoBaHUs BeenenHoit gocturaer 13,5 Muumapaa u 6osiee, 3HAUUT, paciupeHue co
BpPEMEHEM YCKOpSIeTCS.

MuHyTbI, KaK pe3Bble KOHH, JETST,
IMocMoTpHIIL BOKPYT — y2Ke OJH30K 3aKarT.

— Aoyav-Ana Aav-Maappu
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Ne 50
Kpomeunasa 3eMiisi B OrpOMHOMI
Bcesennon. CTpykTypa KocMoca

Kak HaiiTu Hairy MajieHbKYIo IJ1aHeTy B orpoMHoi Beenennoit? HyxHo 3Hath agpec!

Urak, 3emns naxogutcss B CosHeuHOU cucteMe. DTa IJIaHEeTapHasi cucreMa (CoeAMHEeHue
3Be3/Ibl ¥ TUIAHET) BMECTE C MHOXKECTBOM JPYTHX MOJOOHBIX CHCTEM BXOTUT B MecTHOe IIaHeTap-
Hoe oOnako. Creayommuii ypoBeHb — rajiakTika. Hara ranaktika HasbiBaetcss Mieunsiii [1yTs, oHa
MMeeT CIIMpasbHyIo (popMy, €€ OTBETBJICHUS HA3bIBAIOTCS pyKaBaMu. Mbl, BMECTe C Hallled IIaHeTOH
1 Bcell CoJTHEUHOM CUCTEMOM, PacloOKUIUCh B pykaBe OpHoHa.

Mineunsiit [1yTh OTHOCHTCSI K CKOIUIGHUIO TAJaKTHUK, Ha3biBaeMOMY MeCTHOM TpyIon, OHO,
B CBOIO O4epe/ib, BXOOUT B CBEpXCKoIuleHue Jlanuakes. IlocnenHsas crpouka Hamero KOCMM4eCKOro
aznpeca — rurnepckorienne Prio-Kura, oHo mpocTtupaercss Ha 1 MIpA CBETOBBIX JIET B JUIMHY M Ha
150 MutH CBETOBBIX JIET B IIMPUHY. M TakKuX CKOIJIEHUH, ellle Ha3bIBaeMbIX BEJIMKUMU CTEHAMMU, BO
BcenenHoit 6eckoHeuHOe MHOKECTBO.
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Ne 51
MoJiouHnas peka, 3Be3/Hble Oepera.
l'anakTnka Mueunsii IyTs

MHOTO0 BEKOB JIIOAM BUJETA HA HOYHOM HeOe [UIMHHYIO CBETSIIYIOCS TIOJIOCY Y Fafaliv, 4To TO
Takoe. OHM Ha3bIBAJIM €€ MO-Pa3HOMY: MOCT MEK/1y 3Be3[laMH, Jopora OoroB, HeOecHasi peKa, TeKy-
masi cpenu 38e311. Ho camoe pacripoctpanenHoe Ha3BaHue — Muteunsiid [TyTs. 2Kutenu coBpeMeHHbIX
METaIoJIMCOB YacTO U HE MOA03PEBAIOT O €€ CYLIECTBOBAHUM, TaK KaK SIPKME OTHU HE MO3BOJIAIOT
yBUZIETh HOUHOE HeOo, ycessHHOe 3Be3namu. it Toro utoosl HabmopaTh Mueunsiid [1yTe Bo Beeit
Kpace, Hy’KHO OTIPaBHUThCS B MYCTHIHHYIO MECTHOCTb, a €I1le — BHIOpaTh BpeMsl, KOr/ia HET MOTHOY-
Hus. JIyHHBIN CBET MelaeT HaOIoIeHUSAM TIOUTH TaK ke, Kak 3apeBO TOPOJIOB.

Jliogu Becerna cuutanmu Mneunsiid [TyTh yeM-To, YTO HAXOAUTCS JajieKO OT 3eMJIU U HE UMEeeT
K HaM oTHolueHus. Ha camom gaese 31o Mbl uMeeM oTHotieHue Kk Hemy. Hamma Conneunasi cucrema
BXOOMT B ranaktuky Mueunsiii I1yts. Hano ckazare, Ham ecth uem ropautbesi: Mueunsiil [1yte —
OUYEHb KpyIHas TaJlAKTHKA JaXe 10 BCEJICHCKMM MEPKAM.

OHa OTHOCHUTCS K TUITy CIIMPAJIbHBIX. B ee IleHTpe HaXOAUuTCs siIpO, BOKPYT HEro cchopMUpo-
BaH JIUCK, B KOTOPOM pacIiojiaraloTcsi U30rHyThle pykaBa. OHM MOXOXH Ha CTPYU BOAbI, BBUIETAIO-
mye u3 Bpamamwonierocs (oHtaHa. Pykasa 3anoHeHsl MONOABIMU 3BE3/1aMU, TOPSYUMU U APKUMMU.
Me:xay pykaBaMu HaXOAUTCs Oosiee TEMHOE MPOCTpaHCTBO. Kask/1blil 13 pyKaBOB MMeEET CBOE Ha3Ba-
HHE, KOTOpOe aCTPOHOMBI JJaJIu MO HaxofsAuieMycs psaom co3pe3auio. Cpeau Hux: pykas OpuoHa,
pykas Crpenbia, Lientpaspa, [lepces u JleGens.

Juamverp Hamien ralakTuku — okosio 100 ThIcAY CBETOBBIX JIET, a €€ TONIIMHA «B Pa3pe3e» —

npudnusutenbHo 1000 cBetoBbiX JieT. 3Be3n B MuieunoM Ilytu odueHp MHOTO — 200 MUUTHAPIIOB,
MO9TOMY OH TaK CHUSIET, YTO KaXKeTCs CIUIOIITHOW CBETSIIENCS TIOJIOCOM.

OTkpbLIach 0e31Ha, 3B€3/1 MOJIHA,
3Be3aaM uncia HeT, 0e3/He — THA.

— Muxaua Jlomonocos
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Ne 52
ILnesawl, I'mannl u lIkaTtyiaka /Iparonennocren.
OTKpBbBITHIE 3Be3/IHbIE CKOIJIEHUS

3Be3/bl COOMPAIOTCS] BMECTE He IMPOCTO TaK, a OTOMY YTO MX MPUTATUBAET IPYyT K Opyry rpa-
BuTarysi. OOBIYHO 3BE3/1bl, BXOIAIINE B CKOIUIEHHSI, 00pa3yloTCsl U3 OTHOTO O0IaKa MEK3BE3/IHOTO
rasza u nbuti. OTKPBITHIE 3BE3/IHBIE CKOIUIEHUSI HE OYEHb BEJIMKHU IO Pa3Mepy, B HUX MOXKET BXOIUTD
OT HECKOJILKUX JECATKOB JI0 HECKOJIKMX ThICSY MOJIOJBIX FOPSYMX 3B€3/1. BeK TakuX 3BE3AHBIX TPy
OTHOCUTEJIBHO HEJOJIOT, IPABUTAIIMOHHbIE CBS3U MEXKIYy OOBbEKTAMU OTKPBITHIX CKOIUIEHHUI CO Bpe-
MEHEM OCJIa0eBalOT, ¥ OHU PACCEUBAIOTCSI.

B Hareii raiakTKe OTKPBIThIE CKOTUIEHUSI CKOHIICHTPUPOBAHBI B OCHOBHOM Ha AucKe. MHorue
M3 HUX MOXHO YBHJIETh B CAMbI OOBIYHBIN TEJIECKOII, IIO3TOMY X TaK JIIOOAT HAUMHAIOIINE aCTPO-
HoMbI. Ckorienue [Tnesiibl MOJKHO pas3riisiieTb HeBOOPYKEHHBIM I71a30M. [lJ1s1 u3ydeHus Takux 3Ha-
MEHUTBIX CKOIUIeHUH, Kak ['uanel, Ve, [llkarynka [{paroiieHHOCTEMH, JTydilie BOOPYKUThCS ONTHYE-
CKUMU MPUOOpaMH.
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 53
3Be3/1HbIe «J0oMa npecrapeJbix». [llapoBbie ckonaeHus

[apoBbie ckorieHMs HalIeW TajJaKTUKK SIBJISIOTCS € POBECHUKAMM. 3BE3[bl, BXOASILME B
HUX, ObUIM MIEPBBIMA OOBEKTAMH, KOTOpbIe 00pPa30BAIUCH B rajakTuke Mueunsiid [TyTs. 9Tu ckon-
JIEHUSI OTPOMHBI — OHM BKJTIOYAIOT B ce€Os1 OT COTHH THICSY JJO HECKOJIBKUX MHJUIMOHOB 3B€3[] U MPO-
CTUPAIOTCS HA PACCTOSIHUA A0 CTa CBETOBBIX JIET.

Bosnpioit pazmep 1 Macca co3/1a10T 3HAUUTEIbHYIO IPABUTALIMIO, [TO3TOMY HIAPOBBIE CKOILIEHUS
crabmibHbl. OHU CYIIECTBYIOT MIJUIMAP/BI JIET U pacnafaThesl He TulaHupyloT. Kak HetpymHo pora-
IaThCsl U3 HA3BaHUS1, CKOTUIEHUS UMEIOT (popMy Imapa — Oaroiapsi rpaBUTAIMM, KOTOPAsi 3aCTaBIISIET
3BE3[IbI JePKAThCS BMECTE U CO3/1aeT OOJIBIIYI0 KOHIIEHTPAIMIO 3BE3/1 B IIEHTPE CKOTUICHHUSI.

OcTpoyMHBIE yueHble MHOI/Ia HAa3bIBAIOT 1IAPOBbIE CKOIUIEHUS 3BE3AHBIMU «JOMaMHU MpecTa-
PeJbIX» — IMOTOMY YTO CBETHJIa, UX COCTABJISIONINE, MO OOJBIIEH YacTh HaXOASTCS B MPEKJIOHHOM
BO3pacte. B OCHOBHOM 3TO KpacHble TMTaHTHI U OeJible KapiauKH, 3Be3[Ibl, JABHO MUHYBIIHE TIOPY
3penoctu. Ho BcTpevatotest Takke 6osiee MOJIo/ble — OpaHKeBble M KpacHbIe KapJIUKH.

B ranaktuke Muneunsiii [TyTs O0sblIiasi 4acTh HIAPOBBIX CKOTUIEHUI BpAI[aeTCsl 10 JUTUITHYE-
CKMM OpOMTaM HeTofIaieKy OT TaJlaKTU4ecKoro eHTpa. [Ipuuem uem Onuke K IIEHTPY, TEM BhIIIE
KOHLIEHTpAlMs TAKMX CKOIJIeHUI. Ha ceroqHsmHui qeHp acTpoHOMBI OTKpbLIM 1ouTH 200 mapoBbIX
CKOIUIEHUH B MpeJiesiaxX Hallled rajJakTUKY. B Apyrux rajakTukax ux He MEHbIIE. YUeHble Ipearosa-
raioT, 9YT0 B TYMAaHHOCTU AHAPOME/IbI UX JOKHO OBITh 0KOJIO 500, a B TaKOW KPYITHOW TaJIaKTHKE,
kak M 87, — He menbiie 13 Teicsiu. IHOrIa B pe3ysbrare nepepacrpeiesieH|s Mace U CUJI TpaBUTaLud
COCEIHHUE TaJJaKTUKU OOMEHMBAIOTCS IAPOBBIMHU CKOTUICHUSIMH.

TsokecTh ecTh He 4YTO HHOE, KaK HEKOTOpoe CTpeMJIeHHe,
KOTOPbIM 00KeCTBEeHHbIN 3014nil 0JapuJ YaCTHI[I MAaTePHH, YTOObI OHHU
coeqMHAJINCH B (hopme mapa.
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Ne 54
Crpouteabnbie 0J10ku Beesiennoi. TymannocTu

TYMEIHHOCTI/I — BOT 4YTO BbI3BIBACT OCO60€ BOCXUIIECHUE aCTPOHOMOB, KaK HAYMHAIOIIUX, TaK U
OIIBITHBIX. TYMaHHOCTI/I MNpEeACTaBJIAIOT COGOfI CBETJILIC UJIM TEMHBIC, APKUE UJIM HE OYCHDb, IICPEIIN-
BAIOIIMECS CaMBIMH Pa3HBIMU OTTEHKaMH 00JIaCTH 3Be3AHOro HeOa. OHM MOTYT MPUHUMAThH CaMble
MPUYYTUBbIE (POPMBI, O YEM MOKHO CYIUTD 10 Ha3BaHUsIM: TyMaHHOCTh KoHckas ['onoBa, Komraunii
I'nas, Iecounsie Yacwl, KpaboBuaHas TymanHocts, [llnem Topa.

Ot rpomMagHble 00IaKa U3 ra3a, MbLIM U TUIA3Mbl MOTYT CITYKUTh JTUOO KOJIBIOETBIO Tl OyIy-
X HOBOPOXKJACHHBIX 3BE31, JII/I6O KJIaII6I/I]_HeM OJId TEX CBETUJI, 4ell KU3HEHHBIN LUKJI 3aBEPHINIICA.
W3 BertiecTBa TYMaHHOCTEH, TPe0OPA30BBIBAIOIIETOCS MO/l BO3EHCTBUEM IPAaBUTAIIUH, TEMITEPATY bl
1 BpeMeHH, 00pa3yioTcst Bce 00beKThl BeesleHHOM — OT 3Be3[1 U IJIaHET [0 FaJIakTHUK U BEJIMKHUX CTEH.

TeMHbIe TYMaHHOCTH — 3TO HEMpPO3pavHble 00JaKa, MO OOJBIIEN YacTH COCTOSIIME U3 TIbUIH,
HE M3JTyvaloliye COOCTBEHHBIN CBET U TMOMIIOMIAIOIIME CBET ONM3JIeKalmx 00beKTOB. IMUCCHOHHBIE
TYMaHHOCTH COZIepKaT OOJIbIIIOE KOMMYECTBO ra3a, pa3orpeToro 0 BICOKUX TemMreparyp. ['a3 ucrmyc-
KaeT yJabTparoNeToBOe U3JIyYeHUe, MOITOMY 3TH TYMAaHHOCTH CBETSTCS, OHU CaMble SIpKUE U pa3-
HOIBEeTHBIE U3 BeeX. OTpakaTesbHasi TYMAHHOCTb caMa He U3JTy4aeT CBET, HO MPEKPACHO OTpakaeT
T€ JIy4H, YTO JOXOISAT 10 Hee OT SIPKUX CBETAIIUXCS OOBEKTOB.

[TnaneTapHBIMU TYMAaHHOCTSIMU Ha3bIBAIOT TO, UTO OCTACTCS B KOHIIE JKU3HEHHOTO LIUKJIA Cpejl-
HeCcTaTHCTUYeCcKor 3Be31pl Bpoze Hamnero ConmHna. Takas TymMaHHOCTh MMeeT (popMy, OJIM3KYIO K
I1apy, OHa COCTOMT M3 Ta3a U OOJIOMKOB 3Be3/ibl B LieHTpe. [locnequuii Buji TyMaHHOCTH — OCTATKH
CBEPXHOBOH. DTO 00JIAKO MaTepyu, KOTOPOE JI0JITO PacCeMBAETCsl B MPOCTPAHCTBE TOCIE TOrO, Kak
3Be3/1a B30pBaJIach.

BcesneHHast — 3T0 pa3HooOpa3ue B e ITHHCTBE.
— Onope oe baav3ak
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Ne 55
OcTpoBa B 0e30pe:xkHOM KocMoce. I'ajakTuku

lanakTrKa — 970 0OBEAVHEHNE MHOKECTBA 3BE3/IHBIX CUCTEM, KOTOPBIE CBSA3aHbI MEXK /1y COOOM
O6IIII/IM LHCHTPOM U €IWHBLIM I'PaBUTALIMOHHBIM I1IOJICM. B KaX(HOfI TaJIAKTUKE HAXOOATCSA MUJUTUAPABI
WIN Jake TPUJUIMOHBI 3B€3]l, KPOME TOro, TaM MPHUCYTCTBYIOT MEX3BE3AHBIM a3 U IbUIb, TEMHAs
OHEPIruAd U TEMHaA MaTCpusd. 3BG3III)I 06"[)€III/IHHIOTCH B CKOIUICHUA, MbUIb U T'a3 — B TYMAaHHOCTH, a4
MeXy BCEM 3TUM LIApAT MPOCTPAHCTBA, HAIIOJIHEHHbIE 3araJIouHOM TEMHOM Marepuen. YeTkux rpa-
HUII Y TAJIAKTUK HET, OHU IJIABHO MEPEXOIAT B MCKTATAKTUICCKOE IMPOCTPAHCTBO.

JlrameTpbl ralakTUK MOTYT IPOCTUPATHCS 10 COTEH THICAY CBETOBBIX JIET, B TO BPEMsI KaK pac-
CTOSIHME OT OJHOM raJIAKTUKH JI0 IPyTOM — B CpeJHEM MUJUIMOH CBETOBBIX JieT. HecMoTps Ha oTaaneH-
HOCTb JAPYT OT Jpyra, MHOI/a TAJIAKTUKY CTAJIKUBAIOTCS. boee MaccuBHas ralakTUKa MOXET IPUTSI-
HYTb K ce0e MeKTraJJakTHIECKHii ra3 pyrou, JUIIUB ee UCTOYHMKA SHepruu. Vm 3abpath ee TeMHYI0
Marepuio. VIHor1a rajlak TMKM CJIMBAIOTCS, X TOT/ja HAOMIOAAETCs akTHBHOE 0Opa30BaHKE HOBBIX 3BE3I.

B ranakTyke mpoucxXoauT NpUMEPHO TO ke camoe, uTo U B COTHEYHOM CUCTEME: BCE BpalllaeTcs
BOKpYT 1IeHTpa. ToNMbKO B IIEHTpe He 3Be3/1a, a 001aCTh MOBBIIIEHHO! IIOTHOCTH, KOTOPAsi JOBOJIBHO
SIPKO CBETHUTCSI, TIOTOMY YTO B HEW HETPEPbIBHO MPOUCXOAAT TEPMOsIICpHbIE peakuuu. Yem Onumxe
OOBEKT HAaXOAUTCA K IEHTPY, TeM ObicTpee OH JBHKeTcs. CKOpOCTh JBMKEHHS] MOXKET JOCTUTaTh
JECATKOB U Jjake COTEH KMUJIOMETPOB B CEKYHIY.

Hecmotps Ha rpanino3Hble pa3Mepsl, YBUAETh TaTaKTUKU 3aTPYIHUTENIBHO, TAK KAK OHU HaXO-
AATCs O4YeHb Aanieko oT Hac. Kpome Mueunoro IlyTu, Haieil poqHoil ralakTUKY, HEBOOPYKEHHBIM
[71a30M Mbl MOXeM HaOmozath erme Tpu: bombinmoe n Manoe MaremianoBo O0ako M TJIaKTUKY
Annpomensl. Bee ocranbHbie ObUTH [T HAC HEBUIMMBI, TIOKA HE M300pET MOITHBIE TEJIECKOITBI.

AcTpoHOMUSI 3aCTaBJIsIeT YNy CMOTPETh BBEPX U BeJIeT HAC U3 3TOr0
Mupa B ApPYroi.
— Ilramon
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Ne 56
CkpydeHHbIe MOUYTH B OapaHuii por. ®opma rajakTuk

lanakTvKK Ha yAMBIIEHUE pa3HOOOpa3Hbl MO pazMepaM U opme. YToObl HAaBECTH MOPSJIOK B
M3yYEeHUH KOCMOCA, aCTPOHOMBI Pa3ieIviIN UX HA YETHIPE OCHOBHBIE I'PYIIIIHI.

CrniupasbHble TajJakTUKU UMEIOT (pOpMy AMCKA M COCTOAT U3 LEHTPAIbHOW Cepbl U OTXOAS-
IIMX OT Hee PyKaBoOB, 3aKpy4MBaoIuxcs B cnupanu. Hama ranaktuka Muneunsiii [Tyt oTHOCHTCS K
9TOW pa3HOBUAHOCTU. CriMpasibHble TaTaKTUKHU JOBOJIBHO MOJIOZIBI, OHU 3alIOJTHEHBI OOJBIIUM KOJIH-
YECTBOM MEXk3BE3JHOIO ra3a, B HUX MHOIO TYMAaHHOCTEW W 3BE3[IHBIX CKOIUIEHUH, COCTOSLINX U3
3B€3/] B I0OHOM U 3PEJIOM BO3pacTe.

DIMNTUYECKHUE TaJIAKTUKH, KAaK MOHSATHO M3 Ha3BaHMsA, UMeIOT (popmy 3sumncoB. CocTosT
OHHU B OCHOBHOM M3 CTapbIX 3B€3[] (KPACHBIX TUTAHTOB, KAPJIMKOB Pa3HbIX BUJOB) U IIAPOBBIX 3BE3/1-
HBIX CKOIUIEHUH. B HUX HET mbUIeBOW MaTepuu, IOTOMY YTO OHA YK€ M3PacXOJOBaHa, U MOYTH HET
ME:K3BE3/IHOr0 raza. TO JOBOJIBHO MOKUJIbIE TAJIAKTUKY, TJI€ 3aBEPIIMJICS MPOLIECC POKIECHUS HOBBIX
ceetu1. [1o ofHOI U3 TeOpUid, IUIUIITUYECKUE TaTaKTUKU CPOPMUPOBAIUCH OT CJAUSHUS CIUPATIb-
HBIX TaJIAKTUK HEOOJIBIIIOrO pa3Mepa.

JInH3000pa3Hble TaJIAKTUKH MTOXO0XKHU Ha CIIMPAJIbHBIE, TOJIBKO Y HUX HET 3aKPYUYEHHBIX PYKaBOB.
OHHM 3aHMMAIOT IPOMEKYTOUHOE MOJIOKEHUE: B HUX OYEHb MAJIO MEXK3BE3IHOM MaTepuu (OHa yike
M3pAacXo[0BaHa), HO BCE K€ MHOIA TOSABJIAIOTCA HOBBIE 3BE3MbI.

HenpaswipHbIMU Ha3bIBAIOTCS BCE TAJIAKTUKH, HE IMOMNAJAI0NIME B MepBble Tpu rpymnisl. OHu
MOT'YT UIMETh caMylo pasHylo (hopMy, MHOTZIAa B HUX MPUCYTCTBYIOT OOPBIBKH cripajieil. 1o oo
MOJIO/IbIe TAJIAKTUKH, TOJIBKO HAUMHAIOIIME CBOW KU3HEHHBIN IUKJI, TMOO CTapble, 10 KaKOW-TO MpH-
YyMHE pa3pylueHHble. K caMbiM I0HBIM rajlakTUKaM OTHOCSTCSI KAPJIMKOBbIE TalakTUKU. OHU IpOCTO
TIepETIOTHEHbI BEIIECTBAMU, U3 KOTOPBIX 00Pa3ylOTCsl HOBbIE 3BE3/IbI.

Yto ke TauTCs B KOCMOCE, TaM, I7le 00HAPYKHBaeTCsA MaTepusi?
— Apmyp Cm3uau 300unzmon
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["ANAKTUK BLIBAKOT CAMBIX
NPAYY AJTABLIX TOPM, HE BCE VM3 HUMX
BITMCBLIBAIOTCA B ACTPOHOMMWYECKWE

KJTACCUPKALA
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Ne 57
Canssaus ¥ nNorJaoueHus1. JBOJIIOIMS FAJAKTHK

Korma Mbl cMOTpUM Ha 3Be3jHOE He0O, Mbl BUAMM Iporiuioe. OCOOSHHO 3TO KacaeTcst CaMbIX
OTJIAJIEHHBIX OT 3eMJI OOBEKTOB, BE/Ib CBET OT HUX MOXET UATH J0 Hac MUJUTHOHBI Jiet! KaptuHka
JOXOJIUT JIO HAC C HEBEPOSTHO OOJIBIIIMM OTO3JaHHUEM. DTO MO3BOJISAET ACTPOHOMAM HAOMIOAATh U3Me-
HEHUs1, TPOUCXOJISAIINE B KOCMOCE U JIeJlaTh MHTEPECHBIE BBIBOJIBI.

Cpazy nocne Bonbioro B3peiBa Hamia BeeneHHast Obuta OJHOPOJHOM, MO3%e 00Pa30BAINChH
Cr'yCTKU MAaT€puM, U3 KOTOPLIX IMOABUIIUCH 3BE3bI, O6”[)€ILI/IHI/IBIHI/IGCH B ranaktuku. Ha stom Inpo-
HECC HE OCTAHOBUJICA, I'PaHULIBI TAJIAKTUK Ha IMTPOTAKCHUN MUJIJIMAPIOB JICT MCHAJIUCH U ITPOJOJIKAIOT
MCEHATHCA 10 CUX ITOP. KPYHHLIC raJIaKTUKHU IIPUTATUBAIOT U IMOITIOAIT MEJIKHUEC, MHOTI' A IBC TMT'aHT-
CKHEC Ir'aJIAKTUKH MOT'YT O6’beI[I/IHI/ITI)CH B CBEPXTUT'aHTCKYIO. briBaeT n TaKo€, 4YTO OOJIBIIINE TATAKTUKI
CUJION NIPUTSIKEHUS pa30MBAIOT MAJICHBKYIO TAIAKTHKY Ha HECKOJIBKO YacTeu.
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Ne 58
Keuarok ot sumunnnpl. [leHTp ramakTukn

Haia cnipanpHas ranaktuka Mueunsiii [1yTh moxoxa Ha OrpOMHBIN JUCK, OT KOTOPOTO OTXO-
AST 3aKpyuyHBaloIIMecs: pykaBa. PykaBa coCTOAT M3 MOJIOABIX 3B€3/, MPEUMYIIECTBEHHO OEJbIX U
roxyObIX, a TaKKe Fa30BbIX OONAKOB. B rajJlakTHUeckOM LIEHTpe pacronaraiTcsi B OCHOBHOM Ooee
B3POCJIbIE — KPACHBIE U OPAHKEBBIE — 3BE3/IbL.

Eciu He cuntath PYKaBa, TO Hallla TraJIJaKTUKa 110 cpopMe HAlTOMUHACT ABC ANYHHUULI-TJIA3YHbU
U3 OJHOTO SIMIA, HAJIOKEHHBIE JPYT Ha JIpyra KeJTKaMH Hapyxky. B mieHTpe aucka pa3mecTusach
BBIMYKJIOCTh, KOTOpasi Ha3bIBAeTCsl OAIK. DTO JOBOJBHO IUIOTHOE CKOIUICHHE 3Be3[l, MacCOM MpH-
ommutensHo B 10 MutmmapnoB mace Conaiia. BHyTpu Oamika, B caMoi ero cepeiuHe, HaXOOUTCs
CBepXMaCCHBHAs YepHas JIbIpa, OKPYyKEHHAs TOPSTYMM ra30BbIM 00JIakoM. B TIeHTpe raiakTHKu oOu-
TAIOT camMble CTapble 3Be3/Ibl, KOTOpbIe 00Pa30BAIUCH IABHBIM-/IAaBHO, BMECTE C CAMOM r'aJJaKTHKOM.
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B LUEHTPE TAJIAKTUKMA
HAXOANTCA BAJIAXK —
BbI[TYKJIOCTb, TIOXOXAS
HA XEJITOK OT AYHULbI
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 59
TymanHocTbh AngpomMennl, MaresutanoBbl Oo6Jaka,
Boaosopot, ComOpepo. 'anakTuKu-3HAMEeHUTOCTH

Cpe/v raJlakTHK eCTh IPU3HAHHBIE ACTPOHOMAMU 3HAMEHUTOCTH — T€, UTO YIOOHbI /ISl HAOTIO-
OEHU4, XOpO]_HO I/13y‘~{eHbI U UMCIOT I/IHTCpeCHI)Ie OCO6€HHOCTI/I. Hepqu/ICHI/IM TaJIaKTUKU, KOTOPBIC
HanOoJee yToOHO HaOoIaTh, HaxosAch B CeBepHOM IMONYIIApUX HaIllel TUIAaHeTHI.

lanaktuka AHgpomenpl, KpynHennass B MecTHOH rpyIine rajakTuk, J0Jroe BpeMs CUUTaIach
TymMaHHOCTBIO. Ee oOHapyxui eme nepcuackuii actpoHoM Ac-Cygu B X Beke, OH OIUcal ee Kak
«MaJIeHbKOe 00J1auK0». JIefICTBUTENIBHO, €CIi CMOTPETh Ha Hee HEBOOPYKEHHBIM IJIa30M, TO OHA
BUJIUTCSI HEOOMBIIIUM TYMaHHBIM ISATHOM. B 1885 romy B 9To# ranakTvke BCIIBIXHYJA CBEPXHOBAs,
ee HazBaJIu S AHIPOMEIBI.

lanaktuka BogoBopor HaxomuTest B co3e3auu [onunx IIcoB u He Tak OMM3Ka K HaM, Kak
rajlakTUKa AHJPOME/IbI, HO €€ BIOJIHE MOKHO pasIyIsiieTh B TEJIECKOM. DTO CIUpasibHasl rajlakTUKa,
pacroyokeHHas MojI MPSIMBIM YIJIOM K 3eMHOMY HaOJTIO/IATEIIO, YTO IMO3BOJISET XOPOIIIO PACCMOTPETh
ee cTpyktypy. OHa cTaja nepBoi CMpabHOM rajJaKTUKOM, OOHAPYKEHHOU aCTPOHOMAMH.

lanaktuka ComOpepo Toxe crupajibHasi, HO BUIUM MBI ee COOKY, TIO9TOMY ee AUCK KaXeTcs
HaM TOJISIMUA TUTAHTCKOM IUTSATbI, YKPAIIEHHOW MEeJTKUMHU 3Be3/10uKamMu. OHa HAXOIUTCS B CO3BE3AUU
HleBbl, Ha pacctosiHUM 30 MUJUTMOHOB CBETOBBIX JIeT OT HAac. OT 3TOM raJIAKTUKU UCXOIUT MOIITHEH-
1iee paguou3yyeHre, yueHble MojaraioT, YTo ero UCTOYHUK — YepHasi Jplpa Maccoil B 1 Musumaps
COJIHEUHBIX Macc.

JIBe TaJlakKTHKH, pacrosioxkeHHble psiaoM, bonbioe MaremtanoBo O6mmako 1 Manoe Maresna-
HOBO O0nako, Ha3bIBAIOT cyTHUKamMu Mieuynoro [1yTi — 3To Onukaiiime K HaM rajakTukd. OHu
TMIOXOKH Ha IBa ra30BbIX 00J1aKa, KOTOPBIE BPAIAIOTCS B KOCMUYECKOM ITPOCTPAHCTBE Mapoi, HUKOTAA
HE OTJAJASACH APYT OT Apyra. DTU raJlaKTUKY CBSA3aHBI TPaBUTAIMEN U MPECTABIISIOT COOOU JBOM-
HYIO CUCTEMY.

MeHs y:kacaeT BeuHoe 0€3MOJIBHE STHX IIPOCTPAHCTB.
— bae3 Hackaav
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I"anakTUkA COMEBPEPO
M TIPABZA OYEHL TTOXOXKA
HA WAPOKOTIOJTY KO WIJTATTY
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Ne 60
3Be3/1b1 1 MycTOoTa. Boiiabl

Koraa mbl cMoTpuM Ha HOYHOE HeO0, BeenieHHast mpeicTaBiisieTcst HaM JIOBOJIBHO IJIOTHO Hace-
JIEHHOM: 3BE3/Ibl, CO3BE3/M S, FAJIAKTUKH MTPSAMO-TAKM HAMOJ3aI0T Apyr Ha Apyra. Ha camom nerne Bee
OOCTOUT HECKOJILKO MHAYe, MEXTy BCeMU KOCMHUUECKUMU OOBEKTaMU OUYeHb MHOTO TTYCTOTHI, HHOT/IA
MPOCTO HEOOO3PHMBIE IPOCTPAHCTBA.

lanakTnyeckre HUTH U BEJMKHUE CTEHBI — Camble KpyIHbIE KOCMUYECKHE CTPYKTypbl. OHu
o0pa3oBaHbl U3 MHOKECTBA TaJlaKTHK, MX pa3Mepsl MopaxkaT BooOpaxenue. Ho ere 6onee mopa-
3UTCEJIbHbIC O6pa30BaHI/I}I HaxogATCA MEXAY HUMU — ITO BOﬁHbI, HJIA TaJIaKTUYECKHUE ITYCTOTHI. ITo
MPUOTU3UTEIFHBIM TIOJICUETaM, OHM 3aHUMAIOT MOJIOBUHY IIpocTpaHcTBa BeeneHnnoit. Ho Bee ke Boij
— 3TO HE BAaKyyM, B ITyCTOTE COACPKUTCS TEMHAsl MaTepusi U MPOTOraJlaKTHUeCKue ooaka (Berre-
CTBO, U3 KOTOPOT'O MOTYT OBITh CO3/IaHBI FAJIAKTUKH ). BOMIBI MOTYT MPOCTUPATLCS HA HEBOOOPAZUMO
OrPOMHBIE PACCTOSIHUSA, 10 3,5 MUJUIMApAA CBETOBBIX JIET.

102
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Ne 61
OTkyna B3sj1ach 3Ta Hanacth? IIponcxokaenne YepHbIX JbIP

Ortkyna 6epyTcst uepHble AbIpbI? Ha 3TOT cueT y acTpou3uKoB ecTh HECKOMBbKO Teoprid. Camast
NOMYJISIPHAs: YepHAas JIbIpa MOSBIISETCS HA MECTe MACCHBHOM 3Be3/Ibl, B KOTOPOW 3aKOHYMJICS BECh
BOJIOPO[] — TOIUIMBO I TEPMOSIIEPHBIX peakiuii. [Ton aeiicTBUeM CHITbl TpaBUTALIMK 3BE3/1a HAYM-
HAeT CTPEMHTENIBHO CKMMaThes. [Tocie 3Toro oHa MOXeT B30pBaThcs Kak cBepxHoBast. Ho eciim macca
3Be3/Ibl BeJIMKA (KaK MUHUMYM B TpH pa3a Oosbiiie Macchl COJTHIIA), TO TIPOLECC CKATHSI MTPOIOIIKA-
ercs. 3Be3a Kak OyaTo oOpyIMBaeTcst BHYTph caMol ceOs1, a Ha ee MecTe MOSBIISeTCS YepHas JpIpa.
To, 4TO OBLIO MOIITHBIM UICTOYHUKOM SHEPIHH, TPEBPAIAETCS B ellie 00siee MOIIHOTO €€ TIOTJIOTUTEIS.

CBepxmaccUBHbIC YepHBIE ABIPH 00Pa3yI0TCs N3 OOJIBIIUX Ta30BBIX OOJIAKOB, KOTOPHIE BXOISAT

B COCTOsIHME KOJIJIarica, MofioOHO CBEPXHOBOM 3Be37ie. YUeHbIe MPeosaraioT, 4YTo CyIeCTBYIOT elle
Y TIePBUYHBIE YepHbIE JIBIPbI, KOTOPBIE C(hOPMHUPOBAIUCH HA 3ape CyIllecTBOBaHUs BceneHHo.
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H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 62
BripBaThca 3 nenkux Jan rpaBuranua. CKopocTh yoeranus

UepHasi apipa MOXKET 3acachlBaTh B ceOsl BCE UTO YTOAHO: acTEPOMIIBI, 3BE3/Ibl, IAXKE LIEJIbIe
3Be3[HbIe CUCTEMbL. UTOOBI BHIOPATHCS W3 YEPHOU ABIPHI, OOBEKT JOMKEH UMETh TaKyI0 SHEPrHIo,
KaKo# y Hero ObITh He MokeT. [TonoOHast SHeprust Ha3bIBACTCSI CKOPOCTHIO yOeranust. T0 CKOPOCTb,
KOTOpasi HyXHa JUIsl TOr0, YTOObI TOKUHYTh KAKOH-TMOO KOCMUUECKHIA OOBEKT.

Harmpumep, uToObl MOKMHYTh 3eMITI0, pakeTa JOKHA Pa3BUTh BTOPYID KOCMHYECKYIO CKO-
poctb, 11 km/c. Ha Mapce rpaBuTtaiiisi MeHblIle, TOSTOMY AOCTATOUHO OyAeT pa3orHaThCs A0 S5 Km/
C. A 4TOOBI BHIOPATHCS U3 YEPHOM JABIPHI, HY’KHA CKOPOCTb, TIPEBBIIAIONIAs] CKOPOCTh CBETA, TO €CTh
6onpire 300 000 km/c. Takass ckopocTh B Hamiell BeelleHHON HEBO3MOXHA, €e He MOXET Pa3BUTh
Jaxe CBeT.

I'paBuTaIysi YepHOU ABIPHI HACTOIBKO OTPOMHA, YTO OHA JIEUCTBYET JIa)Ke Ha BPEMsI: ero Teyve-
HUe BOJIM3U TOTO CTPAHHOTO OOBEKTA 3aMeISIeTCS.
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YEPHAS ALIPA OBPA3YETCH
B PE3YJILTATE TPABMTALVOHHOIO
KOJIJTIATICA (KATACTPO<PUYECKOTO
CXKATUA) MACCUBHOW 3BE3/b
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Ne 63
3azepkajiba Beeaennoii. UckakeHust
NPOCTPAHCTBA U BpeMeHH

B depHBIX JpIpax MPOMCXOAAT OYeHb CTPaHHbIE M3MEHEHHS BPEMEHU M MTPOCTPAHCTBA — 00e
9TH BEJIMYMHBI, KOTOPbIE KAXKYTCS HAM CTaOWJILHBIMK U HE3bIOJIEMbIMU, UCK pUBJIsIOTCS. Harmpumep,
npsiMast JIMHUsI, 110 KOTOPOM B HOPMAJIbHBIX YCJIOBUSIX JIBUKETCSI CBET, B palloHe YePHOM AbIPhI CTa-
HOBUTCSI KPUBOW. 3HAUYUT, TPOCTPAHCTBO MEHSIET CBOIO CTPYKTYPY.

UroObl MPOMJLTIOCTPUPOBATh MCKPUBJIEHNE BPEMEHH, MOXKHO TPEICTABUTh TMIIOTETUIYECKUI
ONBIT. B uepHyIo ABIpY OIycKaeTcsi KOCMUYECKMI anmapaT, Ha MOBEPXHOCTU KOTOPOTO HAXOMATCS
yacel. 32 HUM HaOMoal0T ¢ 3eMii B Teaeckor. Yem Omke OyaeT ammapar K 4epHOU JIbIpe, TeM
cuibHee Oy/ieT 3aMeUIAThCsl BpeMsl Ha Jacax. A eciy BHYTPH alapara OKaxeTcss KOCMOHABT, TO Ha
ero yacax Bpems OyeT UATH B OOBIYHOM pekHUMe, M OH He 3aMETUT HUKAKOTrO UCKpuBJIeHUs1. To ecTb
C TOYKH 3pEeHUs1 HAOTIOIATeNIsl ¥ C TOUKHY 3PEHUs] yUaCTHUKA COOBITUI BpeMs OylleT UATH TO-Pa3HOMY.
10T 3(p(PeKT Ha3bIBAETCS IPABUTALIMIOHHBIM 3aMe/IJICHUEM BPEMEHHU.

C paccrossHuEM TOxXe NMPOM3OMAYT MHTEpEeCHbIe Belu. Eciu Ha najamoliee B YEpHYIO JIbIpY
Tes10 OyAeT CMOTpEeTh HAaOJTIOIaTe b, TO EMY MOKAXETCsl, YTO TeJIO MOCTEIEHHO 3aMeISIeTCs M B UTore
IIPaKTUYECKHM OCTAHABIMBAETCS Yy TOPU30HTA. A HA CAMOM JIeJIE OHO YK€ yIaJlo BHU3.

[Tpu 3TOM 11BeT MajamIero oobeKTa OyJeT CTAHOBUTHLCS BCe OOJiee KPACHBIM — TMOTOMY YTO
MOIIIHAsI TPABUTALMSI YEPHOM JBIPhI CMEIAET CBET B KPACHYIO CTOPOHY CIIEKTpa. B KOHIle KOHIIOB
L[BET JOCTUTHET MH(PAKPACHOTO IMAIa30Ha, KOTOPBIi YeTOBeYeCKHUH I1a3 He BOCIIPUHUMAET, U TEJIO
NPOCTO MCUe3HeT Jyis HaOmonaress. Eciiv ke B YepHyIO AbIpy MagaeT KOCMUYECKHH Kopaldib, a
BHYTPH HETO HAXOOAUTCA KOCMOHABT, BbIFJIHIIbIBaIOHH/Iﬁ B WJIIOMHUHATOP, TO IJIA HErO BCEC OKPYIKaAIO-
1iee OylIeT OKpaIleHo B (bUOJIETOBbIE 1IBETA CIIEKTpA.

BpeMsi OTKpBIBaeT Bce COKPBITOE H CKPLIBAET BCE SICHOE.
- Coghokn
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B PAVMOHE YEPHOW AbIPbLI
noa AEVCTBMEM OTPOMHOM
FrPABUATALIMM VCKPUBJIAETCHA

TKAHbL MMPOCTPAHCTBA
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Ne 64
Metoa Illepaoka Xoamca. Kak HauTH 4epHYIO JbIpy?

UepHast apIpa — 9TO 0ONACTh C TAKMM CHUJIbHBIM TMPUTSDKEHUEM, YTO €€ He MOXKET MOKHHYTh
HUYTO, Aaxe cBeT. [IoaToMy yBUAETh caMy YEepHYIO APy HEBO3MOXKHO, O €€ CYLIIECTBOBAaHUM YUEHbIE
JOTabIBAIOTCS TI0 TIOBEJEHHUIO PACIIONIOKEHHBIX MOOIN30CTH KOCMUUYECKUX OOBEKTOB: BOKPYT 4ep-
HBIX JIBIP BPAIIAETCs TOPSIUMIA ra3, 3Be3/Ibl, MPUTATUBAEMbIC TPABUTAIMEH, ABUKYTCS ObICTpEe.

Yaire Bcero o CyInecTBOBaHMU YEPHOM JbIPHI aCTPOHOMBI JIOTafIbIBAIOTCSI, OOHAPYKUB aKKpe-
IIMOHHBIN JUCK — TUIOCKOE 00JIaKo Ta3000pa3Horo BemectBa. YeM Onmke ra3 K YepHOU JIbIpe, TeM
ropstyee M IJIOTHee OH CTAHOBUTCS ¥ TeM OOJIbIlle PEHTTEHOBCKUX JIyueit uciyckaet. MIx u oOHapyxu-
BAIOT CIICIIAJIbHbIE TeJIeCKOIbI. ECIM ke MOOIM30CTH OT YepHOM JIBIPBI He 0Ka3aJioch ra3a, To 0OHa-
PYXKHUTb €€ MOKHO JIMIIb B TO BpEM#, KOrga OHa 6yIICT MMPOXOAUTb MUMO TaJIAKTUKH WUJIN OTHeHbHOﬁ
3BE31bl U OHU U3MCHAT TPACKTOPUIO IBUIKCHUS.
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Ne 65
IIpenapupyem MmoHcTpa. CTpoeHHEe YePHOH JbIPbI

Ecnmu pazo0parh yepHyIo AbIPY «Ha KUPIUIUKI», TO MOKHO OOHAPYKUTh TPHU COCTABJIAIONINE,
KOTOpbIe B Hee BXoasT. [Ipex e Bcero, ropu30HT COOBITHI — TAK Ha3bIBAETCS IPAHUIA YEPHOM JbIPHI.
Bropas cocraBnsiomas, cyTh 4YEpHOU JbIPbl, HAXOIAILIASACSA B CAaMOM €€ CepAlIeBUHE, — CUHTYJISAP-
HOCTb. 371€Ch TPOCTPAHCTBEHHO-BPEMEHHON KOHTMHYYM HACTOJIBKO UCKPHBIIEH, YTO IIPEBpALaeTCs B
OecKOHeYHOCTh. M, HaKOHelI, BelIeCTBO, MOMa/aloIIee B YepHYIO AbIPY U NOABEpraioleecs IeiCTBUIO
CUHTYJISIPHOCTH.

Teno, momnagiiee 3a TOPU3OHT COOBITUM, TAAET B IIEHTP ABIPH U yXke HUKOrJa HE CMOXET
BBIOpaThCs HApYyKy. Pasmep ropusoHTa 3aBUCHT OT Macchl YepHO# IbIpbl. Harpumep, 3Be31a, Macca
KOTOpOH OblTa B TpU paza Oosbiiie Macchl CoJHIA, PEeBPATUBIIMCh B YEPHYIO JbIPY, OyleT UMETh
TOPU30HT COOBITHIH uameTpoM 18 kM. DTo camast MajieHbKast YepHas JpIpa. B mieHTpe Haien rajak-
THKH HAXOIUTCS YepHas JIpIpa IMaMeTpoM 6 MIJUIMOHOB KMitoMeTpoB. OHa Moria 00pa3oBaThCs U3
3BE3/Ibl WJIM HECKOJIBKUX 3Be3] Maccoi B MILTMoH ComHil. Ecim 661 MOXKHO OBUIO C/IeNIaTh YepHYIO
AbIpY U3 Haien 3eMitd (a 3TO HEBO3MOKHO, ITOTOMY UTO OHa SIBJISIETCS TJIAHETON U BECUT CIIUIIIKOM
MaJIo), TO €€ TOPHU30HT COCTaBIJI ObI 2 CM B TaMeTpe.

BemectBo, npubnu3uBIIeecs: K TOPU30HTY COOBITHIA, MTPUTSTUBAETCS YEPHOM ABIPON M HAUH-
HaeT CTPEMUTEJIbHOE JBUKEHUE BHYTPb Hee. [lepeiiisi TOpu30HT, OHO 3aTATMBAETCs B LEHTP, TyAa,
I7Ie HaXOAUTCS BEIECTBO OECKOHEYHOM TNIOTHOCTH, U BIIMBAETCS B HETO.

[TpuBbIuHBIE HaM (pyHIAMEHTaJIbHbIE 3aKOHBI (PU3UKM B 3TOM MECTE HE JIEHCTBYIOT, a Kakue
AEVCTBYIOT — COBPEMEHHOI HayKe TOYHO He M3BECTHO. OIHO MOXKHO CKa3aTh C ONpPEJEIEHHOCTBIO:
IIPOCTPAHCTBO, 011a/1as1 B YEPHYIO JIbIPY, MEHSIET CBOIO IIPUPOLLY, BPEMS UCKAKAETCs, BELIECTBO Ipe-
TepIEeBAET HEBEPOSATHBIC U3MEHEHUSI.

KirouoM Ko BCSKOH HayKe sIBJISIETCS BONPOCHTEJIbHBIN 3HAK.
— Onope oe baav3ak

111



H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 66
Cro TthICAY couann. KBazapsbl

CHauasia KBa3apbl IPUHUMAJIA 32 3BE3/IbL: C OOJIBIIIOTO PACCTOSHUS 3T OOBEKTHI BHINIAIAT KaK
cBeTsmmecs Touku. Ho korga no snekTpoMarHiTHOMY M3JIy4YeHHUIO ObLIO PACCUMTAHO PACCTOSIHUE JI0
9THUX 3B€3/1 Y UX SPKOCTb, YUEeHbIE UCIIBITAIA HACTOSIUH ITIOK. [ToToMy uTO 3B€3]1y, pacroIoKeHHYIO
TaK JIaJieKo OT Hac, YBUJETh Hellb3s. M 3Be3/1a He MOKeT ObITh HACTOJIBKO sSIpKO. KBazaphl cBeTsTCS
B JECATKH, @ MHOI'IA U B COTHU pa3 ApUYC, YEM BCC 3BE3bI Haren TaJIaAKTUKU, BMECTE B3SThIC. HpI/I
3TOM UX Pa3Mepbl COMOCTaBUMBI ¢ pazMepoM COMHEYHOM CHCTEMBI, TO €CTh KBa3apbl B COTHU THICSY
pa3 MeHbllle Cpe/IHEN TaTaKTUKU.

ACTpOHOMbI HA3BaJIM HOBbIE KOCMHYECKUE OOBEKTHI KBa3apamMu " 3aHAJINCh UX HU3YYCHHUEM.

Ha cerogusinmumii 1IeHh O HUX U3BECTHO HE TaK Y’ M MHOTO: KaX/Iblid KBa3ap pacrojiokeH B LIEHTpPe
raJJakTUKU, OH TIOCTOSIHHO MEHSIET CTEeNeHb SIPKOCTH, CBET OT KBAa3apOB UJET JI0 HAC MIJLJTMAP/IBI JIET.
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YEPHY IO AbIPY MOXHO OBHAPY XU Tb
MO AKKPEUVMOHHOMY AACKY,
COCTOSIWEMY V3 PACKAJIEHHOTO
BPALLAFOLUETOCSH TA3A
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Ne 67
I'me-To yobL10, rie-To NPpHObLIO.
Cucrema «4epHasi JpIpa — KBa3ap»

KBazapbl OTKpBITH aCTPOHOMaMU COBCEM HeIaBHO, B cepetnHe X X Beka. O ToM, 4To OHH COOO0i
MPEJCTABIISAIOT, 10 CUX MOP MUAYT CIOPBl. Y YYEHBIX €CTh HECKOJIBKO TEOpPHii, M Kakasl U3 HUX Ipa-
BUJIbHAS, [TOKa He U3BecTHO. [1o 0gHOI U3 BepcHil, KBa3apsl — 3TO MOJIOAbIE TAJIAKTUKH, 3apOAUBIIM-
ecsl COBCEM HE/IaBHO, IO 3BE3/IHBIM MepKaM. B IIeHTpe Takoil raJlakTMKW HaXOAUTCS YepHas JbIpa,
noriomfaonias Bemecrso. OT mpuiieraomeid K Hei 001acTi U UCXOAUT sIPKOe cBeueHue. Beap mex-
3BE3/IHBIM ra3 BOKPYT YEPHOU AbIPBI BCErJa HAXOAUTCS B pa30rPETOM COCTOSTHHU.

KBazapbl BKJIIOYAIOT B ce0s1 HE TIPOCThIE, & CBEPXMACCHBHBIE YEPHBIE AbIPHI, TOITOMY H3JTy4e-
HHUE Y HUX TaKoe MOIIHOE. A MepeMeHbl IPKOCTU OOBSICHSIOTCS TaK: KOraa B 00JIaCTh MPUTSHKEHUS
YEepHOU JIbIPHI MOMAIaeT HOBBIM OOBEKT, OHa BCIbIxuBaeT. Korna «muraHue» He MOCTymaer, ee CBeT
yracaer. HyxHO cka3aTb, 4TO almeTuT y KBa3apa OTMEHHBIM, OH MOIJIOIIAET 3BE3/1bl, UX CUCTEMBI,
CKOIUIEHUS U Lienble ranakTuku. Co BpeMeHeM uepHasi Ablpa MOINIOTUT BCe BEIECTBO B Ipeesiax
JOCSITaeMOCTHU U NEPECTAaHET CBETUThCS. BeposATHO, Takoe MPOU30IILIO U C YEPHOU JBIPOM B LIEHTPE
Haluei rajakTuku. OHa «cbena» Bce, 10 Yero Morjia JOTAHYTbCS, U TeNepb HAXOAUTCS B COCTOSIHUN
TTOKOS.

ITo npyroii Bepcuu, KBa3apbl — 3T0 HE CAMU YEPHBIE JbIPBI, & YACTh CUCTEMBI, COCTOSIILIEN U3
YEepHOU ABIPbI, KBa3apa U COSTUHSIONIETO UX TYHHeNs. YepHasi IpIpa MOMIOoMaeT 0ObEKTHI, a TOTOM
TIOIJIONIEHHAs] SHEPrHs BHIOPACchIBACTCS Uepe3 KBasap.

Ectb elne oiHa MHTEpecHast TeOPUsI: KBa3aphl — 9TO TaKWe CIeIMaIbHbIe TOUKH BO BeeneHHoM,
e 00pasyeTcsi HOBasi SHEPrUsi U MaTepusi, KOTOpast IOTOM PacpOCTpaHsieTcst MoBceMecTHo. To ecTh
KBa3apbl — 3TO KOCMUYECKUe OaTaperiku, MoAnuThIBaolme Beenennyio.

Ham Mmup nmorpy’keH B OrpOMHBIN OKeaH YHEPruu.
— Huxoaa Tecaa
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Ne 68
HeBujaumblii cynepkieil. Temnast marepust

N3yyas nepemerienre 00beKTOB BO BeenenHoi, yuensle erie B 20-30-x romax XX Beka 3ame-
THJIN CTPAHHOE ABJICHUE: HEKOTOPLIC TAJIAKTUKU ABUTAJIUCH C OUCHDb BBICOKOU CKOPOCTBIO U ITPHU 3TOM
HX 3BE3bl HE PA3JICTAJIMCh B PA3HBIC CTOPOHBI, XOT#, 110 U3BECTHBIM 3aKOHAM CpI/I3I/IKI/I, JOJI’KHBI OBLIIH.
Macchl rajJakTHK ObLIO SIBHO HEIOCTATOYHO JJIs1 TOTO, YTOOBI YepKaTh TAKOE KOJTMUYECTBO 3BE3]1 BMe-
cre. [ToaToMy ObLIIO BEIABUHYTO MPEATOJIOKEHHE, YTO, KPOME BUMMBIX HEOECHBIX OOBEKTOB, CYIIe-
CTBYET KaKasi-To HeBUMMas Matepus. Macca 3Toil MaTepuu U JIeJIaeT raJlakTUKY JOCTATOUHO «TshKe-
JIOW» /17151 TOTO, YTOOBI OHA COXPaHsiIa YCTOMYMBOCTb.

B 1960-1970-x romax acTpOHOMBI BOOPYKHJIHCH O0JIee MOLTHBIMU TPUOOpaMy ¥ OOHAPYKIITH
HOBBIC CBUJCTEJILCTBA CYIIECTBOBAHUA HEU3BECTHOU MaT€pumr, KOTOPYIO Ha3BaIN TeMHOH. BrisicHu-
JIOCh, UTO €CJIH CIIOKHTH MACChl BCEX 3B€3/1 B JIOOOH rajlakTHKe U CPaBHUTh C MACCO BCEH raTaKTUKH
B IIEJIOM, TO IOCTIe/IHIs1 OyeT Oorbliie. 3HAYMT, B TAJIAKTUKAX €CTh HEBUIIMOE MACCHBHOE BEIIECTBO.

Eme ogxo AOKa3aTCJIbCTBO CYHICCTBOBAHUA TEMHOU MaT€pumn: 3BE3/bl, PACIIOJIOXKCHHBIC Ha
OKparHaX raJlJakTUK, IBMKYTCA ITPAKTUYCCKHU C TaKOM ke CKOPOCTBIO, KaK 3B€3bI B LICHTPE. XOTsI OHU
JOJIXKHBI IBHUIaTbCA MEIJICHHEC, YTOOBI OCTABaThCSI HA CBOMX Op6I/ITaX, BE€b 110 MEPE YAAJICHHUA OT
LHECHTpa rpaBUTAlluA ocnadeBaeT. Boio COCJIAHO MPEATTOJIOKEHNUEC, YTO KAXKAYIO IAJITAKTUKY OKPYKACT
HEBUIMMOE rajio, COCToAIIeE 13 TEMHOM MAaT€pUr U OKA3bIBAIOIICE I'PABUTALTMOHHOC BO3IIGIZCTBI/I€ Ha
3BE€3/1bl.

[Mony4yaetcs, 4To TeMHast MaTepus JEUCTBYET MOJAOOHO KJICI0: OHA MPH TIOMOIIY TPaBUTAIUN
yAepPKMBAaET BMECTe 3Be3/Ibl, TAJIAKTUKUA U CKOIUICHUs. BiusHUe TeMHOW MaTepuu Ha pa3BUTHE U
CyllecTBOBaHMe BceseHHO elle HeJOCTaTOYHO U3yUYEeHO, HO MIOHSATHO, YTO OHO OYEHb 3HAYUTENIBHO.

AcTpoHOMUS — HayKa 3arajiokK.
— Huxoaaii Jleckos
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KBA3AP MOXET BbITb
B COTHV PA3 SAPYE, YEM BCE
3BE3/bl HALMEW TAJIAKTUKMA,
BMECTE B3ATbIE
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Ne 69
danracruka wim (pusnka? AHTHMaTEepPUs

AHTHMaTepusi JaBHO NPUCYTCTBYET B (PAHTACTMUECKMX KHUTaxX U (pujabMax, MpUYEM y Hee
JOBOJIBHO 3JIOBEIast PErmyTallvsl: CYMTACTCS, YTO OHA MOIJIa Obl YHUUTOXUTH BClo Beenennywo. Tak
J1 3107

Bnepsbie yuensie 3aropopuin 00 antudactunax B 30-x rogax XX Beka, KOrja akTMBHO pas-
BUBaJach KBaHTOBas (pusuka. CyllecTBOBaHME aHTUYACTHULIBI ITpe/IcKa3a aHIMACcKui pusuk [omnb
Hupak. OH ObUT yBEpEH, YTO Y KaXI0W JIEMEHTAPHOU YaCTHUIIbI, BXOIAIIEH B COCTAB aTOMa, TOJKEH
OBITh 3epKAJIbHBIN JBOMHMK C MICHTUYHON MAcCOW M MPOTUBOIOIOKHBIM JIEKTPUIECKUM 3aPSIOM.
Ouenb ckopo amepukanckuii actpopusuk Kapin IaBua AHIEpCOH, U3y4aBIIUN KOCMUYECKUE JTyUH,
OOHAPYKWJI aHTUYACTUILY IEKTPOHA — MO3UTPOH. [o3Ke B KOCMUYECKOM M3JIyYeHUH HAIIUIM aHTH-
npoToH. Bee octaibHble aHTUYACTHUIIB yUESHBIE MOTYYaloT B 1JAOOPATOPHBIX YCTIOBHSIX.

Teopernuecku, B pe3y/bTare Bosbinoro B3peiBa BO BeesleHHO# 10MKHO ObLIO 00pa3oBaThCst
paBHOE KOJIMYECTBO MATEepUM M aHTUMATePUM, HO HAOJIOICHUsI MOKA3bIBAIOT, YTO 3TO He Tak. Haj
3araJKor aHTUMAaTEePUH CEroiHsI paboTaIoT (PU3UKHU Bcero Mupa. BoaMokHO, B OnvkaiiiiieM OyayiiemM
Oy/ieT HaliJIeH OTBeT.

Camo 1o ceGe aHTUBEILECTBO HE ONACHO, HO €CJI OHO B3aHMOJIEHCTBYET C BEIIECTBOM, TO IPO-
MCXOJUT BHIOPOC SHEPriM HEBUIAHHOM CHITBL. Ecii coeiMHUTD 1 KT BEIecTBa U CTOJBKO XkKe aHTUBe-
IIECTBA, TO KOJIMYECTBO BBIICJICHHON SHEpruM OyJeT TaKuM ke, Kak MpH B3pbiBe 42 MEraTtoHH Tpo-
THJIa. DTOTO JOCTATOYHO, YTOOBI CTEPETH C JIMIIA 3eMJIM METaNoJIkC ¢ Ipuropoaamu. Takum oopasom,
HEeOOJIBINOe KOTMYECTBO AaHTUBEIIECTBA MOXKET IIPOU3BOAUTH O'POMHOE KOJTMYECTBO SHEPTHH, U yUe-
Hble BMecCTe ¢ (paHTacTaMM HE MOT'YT He 3a/lyMbIBaThCsl O €€ MCIOIb30BaHUU, K NTPUMEpY, B JBUTra-
TEJISAX KOCMUYECKuX Kopabieir. Ho Ha cerofHsHui 1eHb aHTUBEIIECTBO MOXKET MPOU3BOAUTHCS B
7Tab0OpATOPHSIX JIMII B MUKPOCKOITMUECKUX KOTMUECTBAX.

CymecTByeT JHIIb TO, YTO MOKHO H3MEPHTD.
— Makc Ilrauk
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Ne 70
Ha cropone 3J1a. Temuast 3Heprust

B 1990-x romax, mpoBojsi HaOMOAEHNE 32 CBEPXHOBBIMH 3BE3/1aMH, SIPKOCTh KOTOPHIX ObLIa
JIaBHO M3BECTHA, ACTPOHOMBI OOHAPYKUJIM, YTO OHU CTAHOBATCS TyCKJIee, a 3HAuMT, ygajsaorcsa. O
pacimmpenny BceneHHOM acTpOHOMBI yiKe 3HAIM, M 3TO MPUHUMAIOCh BO BHUMaHUE MPU pacyeTax,
HO 3BE3/Ibl YAAISUIMCh OT Hac ObIcTpee, YeM cieioBasio. BeiBoa Mor ObITh ofuH: Beenennas He mpo-
CTO paclIMpseTcs, a pacumpsercs ¢ yckopenueM. Kakas ke cuia BIMSET Ha yBEeJIUYEHHE CKOPOCTH
pacimpeHusi, OTTAIKUBast TAJIAKTUKU Opyr OT apyra? [1o MHEHMIO yYeHBIX, 3TO MOXKET ObITb HEH3-
BECTHasl SHeprus, o0Jajanlas OTpUIaTeIbHBIM AaBienueM. [1o aHamoruu ¢ TeMHOI Matepuei, 3Ty
SHEPruIo Ha3BaIU «TEMHON».

Teopusi TEMHOI SHEPTUU MPOIOKUIIA TEOPHUIO TEMHON MaTepuu. MbI yke 3HaeM, UTO TeMHast
Matepusi Hy’KHa IJIs1 TOro, YToObI CBOEH TpaBUTAIMEN yaepkuBaTh 0ObEKTH BO BeeneHHoil BMecTe,
Ha cBouX opOuTax Bpamenus. Ho mist Toro yroObl npuaath Hamiedl BeeneHHo# Oonee nim MeHee
IUIOCKYI0 (hOpMY (KOTOPYIO OHA MMEET COIVIACHO OOJIBIIMHCTBY COBPEMEHHBIX TEOPHIi), MACChl TEM-
HOH MaTepuu HeI0CTaTouHO. M TyT Ha apeHy BBIXOAMT TeMHasi Heprusi. Ee cymectBoBaHue oObsic-
HseT U (popmy BeeneHnHon, u ee pacipeHue.

O TOM, YTO TaKOE TEMHasi SHEPIUsl M KAKOBa €€ CYIIHOCTb, JI0 CUX ITOP BEIYTCS JKapKUE CIIOPHI.
Ho B ogHOM ydYeHble COrIacCHBI: TEMHOUM SHEpPrur BO BcelleHHON OYeHb MHOTO, OHA COCTaBJISIET HE
menble 70 % oO01ero KoJIMyecTsa.

Ha cerogusimHmii 1eHs MMeeTCs ABE OCHOBHBIX MMIIOTE3bl OTHOCUTEILHO CBOMCTB 3TOU SHEp-
rui. OJIHA yYeHble CUMTAIOT €€ HEM3MEHHON BEeJTMYMHOUN, KOCMOJIOTMYECKON IMOCTOSIHHOM, paB-
HOMEPHO 3amoJIHSAIIIEH MpocTpaHcTBO BeenenHnoil. Ipyrue mymaior, 4to TeMHasi SHEPrusi — 3TO
JUHAMUYECKOE TIOJIe, IJIOTHOCTh U SHEpreTuyeckasi COCTaBIAIoNIasi KOTOPOro MOXKET MOJBEPraTbCs
W3MEHEHUSIM BO BPEMEHM U MTPOCTPAHCTBE.

B Mupe HeT HHYEro MOCTOSIHHOI0, KPOMe HENMOCTOSAHCTBA.
— /Irconaman Ceugpm
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I'lo ogngHOW 13 BEPCUML,
KBA3AP COEAVMHEH C YEPHOW
ABLIPOV TYHHEJIEM
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Ne 71
Iapajgokc 0JIU3HEI0B U YeTBEPTOE
n3Mmepenue. Teopusi OTHOCHTEJIbHOCTH

INo nerenne, nepBoe o3apeHue, Kacawoleecss TEOPUM OTHOCUTEIBHOCTH, MPUIILIO K AJbOepTy
DiiHmmTeiHy Ha yaune. OH mocMoTpes Ha WYV TpaMBail U TIOHSUT: eciid Obl YeJIOBeK, HaXOMsI-
IWIACS B TpaMBae, YPOHWII KaKOK-TO TIPeIMET, OH Obl YBUET, YTO TOT MaJaeT BEPTUKATIBHO. XOTs
Ha CaMoM [ieJie, C YYeTOM JBIKEHHS TpaMBasi, TpeAMeT najail Obl 1o mapadosie. 3aKOHbI TPUPOIbI,
OTBEUaIoIIfe 32 MaJeHUe STOrO IpeIMeTa, OCTATICH Obl HEM3MEHHBIMU /17151 000OMX Hadmogartesnen —
TOro, KTO HAaXOOUTCA B TpaMBa€, U TOr0, KTO CMOTPUT CHAPYXKH, HO BOCIIPUATHUE ITUX 3aKOHOB 6])UIO
6bI Pa3HbIM. B sToM 1 3akmogaeTcs MPUHOUIT OTHOCUTEIIbHOCTH.

W3 storo npuHImna DUHINTEHH BbIBE ABE TEOPUU: YaCTHYIO M OOLIYI0 TEOPUM OTHOCHUTEIb-
HocTHh. CaMblil U3BECTHBIN 3(PEKT, CASTYIOUINIA U3 YACTHOW TEOPUM OTHOCUTEJILHOCTH, — 3aMeJie-
HHe BpeMeHH. B cucteme KoopauHar, rjae 00beKThl ABUXKYTCS CO CKOPOCTSIMH, OIM3KUMU K CKOPOCTH
cBeTa, BpeMs pacTarupaercsi. OOBIYHO 3TO WILTIOCTPUPYETCS TaK Ha3bIBA€MbIM NapaJOKCOM On3He-
1oB. Ecin oquH 13 AByX OIM3HEIOB YJIETUT B KOCMOC Ha pakeTe, ABMUKYILENCs CO CKOPOCTBIO CBETA,
Y BEPHETCS Yepes JeCsTh JIeT, TO OKAKETCsl, YTO OH Ha JecATh JIeT Miaale 6para. Benp B ero cucreme
Yachl 3aMeJIJTAJIACH U TIPOILJIO BCETO HECKOJIBKO YacCOB.

Oo1miast Teopusi OTHOCUTETBHOCTH MaTeMaTHYeCcKH Oosiee CoXkHa, yeM yacTHasi. Ha ee pa3pa-
O0TKy DUHINTENHY MoHano0WIoch 11 jet. Dta Teopus mpeBpalaeT Hall TPeXMEpHBIA MUpP (KOTO-
PBII MOJKHO U3MEPUTH B JUIMHY, IIUPUHY U BHICOTY) B YETHIPEXMEPHBIH, I/Ie YeTBEPTHIM U3MEepPEHUEM
sBisietcst BpeMsi. [IpuyeM Bce u3MepeHus] Hepa3pbIBHO CBSI3aHbI: HET OT/AEIBHOTO MPOCTPAHCTBA
Y OTAEJbHOTO BPEMEHH, €CTh MPOCTPAHCTBEHHO-BPEMEHHOW KOHTUHYYM. A I'paBUTAIMS SIBJISIETCS
CJIE/ICTBUEM MCKPUBJICHUS TKAHU MPOCTPAHCTBA-BPEMEHH T10]] BO3/ICCTBHEM MAaCChI.

He cymecTByeT a0COJIOTHOr0 BepXa H HM3a, KaK YUYHJI APHCTOTEJIb,
H a0COJIOTHOIO TOJIOKEHHsT B MPOCTPAHCTBE: TeJa PacmoJaralTcs
OTHOCHTEJBLHO JPYr Apyra.
— /Icopoano bpyno
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Ne 72
3Be3/1bl pa3deralnTcs, Kak TapakaHbl. 3aKoH Xa00J1a

OTKpBITHST aMEPUKAHCKOTO acTpoHoMa DnBuHA Xab0ma, caenannsie B 20-x rogax XX Beka,
NIEPEBEPHY/IN TIPEACTABICHUS] aCTPOHOMOB O BcelleHHOM M NO3BOMWIM TOHSATH, HACKOJIBKO OHA
OIPOMHA U CJIOXKHA.

Ho atoro cuutasioch, uto BeeneHHass OrpaHMYMBAETCS HAIlleW TajdakTUKOW, a TYMaHHOCTH,
KOTOpbIE HE YIaBaJioCh MOAPOOHO PasIISIIETh B TEJIECKOI, — 3TO OONaKa rasa u meuid. Xaoou, pac-
CMaTpHBasi B TEJIECKOI TYMaHHOCTh AHJPOME/Ibl, OOHAPYKIJI, UTO Ha OKpPaUHAX TYMaHHOCTH HaxXo-
JSATCSI CKOTUICHUS 3Be3[l. BBHIUMCIMB MX CBETUMOCTh, aCTPOHOM PACCUUTA PACCTOSHUE JI0 TyMaH-
HOcTU. Y Hero noay4dunoch 900 ThICSY CBETOBBIX JIET (IO COBPEMEHHBIM JIaHHBIM 2,3 MUJUTHOHA).
XOTs OH OH_II/I6C5I B BBIYMCJICHUAX, BCE paBHO CTAJIO ITIOHATHO, YTO TYMaHHOCTD AHIIPOMC,IILI HE MOXET
HaxonuTbes BHYTpY Miteunoro [lytu. OH cTan u3yyarsb Jpyriue TYMaHHOCTU U YBUJIEIN, UTO OHU TOXKE
COCTOSAT U3 3BE3]1, a 3HAUMUT, ABJISIOTCA TaJJAKTUKAMU, CXOKHMMU C Halllel. DTO MOJTHOCTBIO U3MEHUJIO
npejcTaBiieHre 0 BeelleHHOM, ee TpaHuUITbl OTOBUHYJIMCH HA MHOTO MIJUTMOHOB CBETOBBIX JIET OT HAC.

310 OBUIO rPAaHAMO3HOE OTKPHITHE, HO Xa00m He octaHoBWIICSA. OOHAPYKUB, UTO M3ITyYCHHUE
JAJIeKUX 3Be3/l HAXOAUTCSI B KPACHOM CHEKTpe, OH MPENONOKII, YTO 9TO MposiBieHre dpdekra
Homepa, To ecTb 3Be3/1bl B JANEKHUX TIAKTHKAX yHAJIsoTcs: oT Hac. ClieaB pacdyeTsl, aCTpOHOM
BBIBEJI TaKyI0 3AKOHOMEPHOCTb: YeM JaJIbIlie OT HAC HAXOIUTCS TaJIaKTHKA, TeM ObICTpee OHa yauis-
ercsi. DTy 3aKOHOMEPHOCTh Ha3BAJIM 3aKOHOM Xa0oia.

CrnencTBreM 3TOro 3aKOHa cTajia Teopusi o paciupeHun BeenenHoii. A pa3 Beenennast paciim-
psieTcsl, 3HAUUT, KOTJa-TO OHa ObLIa TOPa310 MEHBIIIE, a eIlle PaHbIIIe — 3aPOAMUIIACh U3 CBEPXILJIOTHOTO
BemectBa. Tak, 6narogapst OTKpbITUsIM Xab0s1a, BO3HUKJIA TeopHs Bombioro B3phiBa.

Besmkass mo33musi Hamero BeKa — 9TO HayKa C YANBHTEJIbHbIM
paciBeToM CBOHX OTKPBITHH, CBOHMM 3aBO€BaHHEM MaTepHH,
OKPBLIAIOIAS YeJ0BEKa, YT00 yIeCATEPUTD €ro JeATeJbHOCTD.

— Imuav 3045
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MATEPUA U AHTUMATEPUA
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ATOMbBI MATEPAM U
AHTVMATEPUM OTJIMYAKOTCA
DJIEKTPUYECKUM 3APAIOM
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Ne 73
Yepes 300 Toicsay geT mocJae B3pbiBa. PeJIMKTOBOE HN3JIydeHne

ITocne bonbmoro B3pbiBa BceeneHHy0 OKyThiBalia ropsdas IJIOTHAsA CMECh, NMPAKTUYECKU
TyMaH, U3 (POTOHOB U 3apsikeHHBIX yacTull. B 1oHom Bo3pacte 300 Thicsy sier BeenenHas octbuia 10
TAKOTO COCTOSIHHMSI, UTO 3apsDKEHHBIE YacTHUIIbI 00pa3oBaiv niepBbie aToMbl. HO HEKOTOpbie (hOTOHBI
TaK ¥ OCTJIMCh CBOOOJHBIMH, OHH M CO3/IAI0T TOT MUK POBOJIHOBOM (POH, KOTOPBIH CErOIHsI pErUCTpH-
pyeTcsi B KOCMOCE 1 KOTOPBIN aCTPOHOMBI Ha3bIBAIOT PEJIMKTOBBIM M3itydyeHueM. I1o cytu, sto oto-
rpacus Beenennoit B Bo3pacte 300 Thicsy JieT.

Vuensle OOHAPYKWIM PeMKTOBOE M3iydeHue B 1960-x ropax, u Torma Kaszauaoch, YTO OHO
OIHOPOZIHO. DTO HE BIUCHIBAJIOCH B TEOPHIO BoJIbIIIOro B3pbIBa, Beib AJIs TOTO, YTOOB 00pa30BAIICh
CTYCTKU MaTepHH, BIOCIECTBUU CTABIIIME TAIAKTUKAMH, HYXKHBI y4acTKH ¢ Oojiee HU3KOM U Oosee
BBICOKOI1 Temneparypoi. K cyacTblo 17151 TeOpru, COBpeMEHHbIE UCCIIEJOBAaHUS MTOKA3aJIU, YTO TEM-
riepatypa U3J1y4eHUst HepaBHOMEpHA.
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Ne 74
Bce u3 Huuero. Teopus boabuioro B3pesisa

MowmeHT nosiieHus Hailieil BcesieHHOM yueHble Ha3bIBalOT BoJTbIIM B3pHIBOM, XOTsI HA CAMOM
Jese 3To ObUT He COBCeM B3pbIB. B3phIB wiu, Harpumep, ¢efiepBepk ciydaeTcsl B MIPOCTPAHCTBE.
A 10 Bonbmoro B3pbiBa HUKAKOIO MPOCTPAHCTBA HE CYLIECTBOBAJIO BOBCE, TAK K€ KaK BPEMEHU U
Matepuu. He Ob10 HIUerO.

Bcenennas npeacrapiisiia cod6oil 06CKOHEYHO MaJTylo TOUKY (ee pa3Mep paBHSUIICA HYMO) Oec-
KOHEYHOH TUIOTHOCTH M TeMrepaTypsl. M1 BOT B onpe/eieHHblii MOMEHT OHa Havyasla CTPEMHUTENILHO
PaCiipATbCA, 3a OO0 CECKYHABI Ha CBET MOABUJIACH BCA MATC€pUA U BCSA SHEPIUAd. 910 HEBEPOATHO
OBICTpOE pacIIMpeHue MPOCTPAHCTBA M HA3BIBAIOT BOJBITMM B3pHIBOM. BriocieicTBUYM U3 MUK POCKO-
NMYECKUX YaCTHIl BEllleCTBa 00pa30BaJIOCh BCE, UTO Cefyac eCTh B KOCMOCE: 3Be3/Ibl U IIaHETH,
raJIaKTUKU ¥ TYMaHHOCTH, KOMETBI ¥ Ta30Bble 00J1aka. DTOT mpoliecc 3aHsu1 Ooree 13 MummapnoB
Jier.

[Touemy yueHble yBepeHbl B TOM, UTO Bosbioi B3peIB JeiicTBUTENILHO UMe Mecto? [1aBHOE
JI0Ka3aTesbCcTBO — BeesieHHas pacimpsiercs. To 3HAYUT, YTO KOTJa-TO OHA Oblla MEHBIIE, & OYeHb-
OYeHb JABHO OHA ObUIA HACTOJIBKO MAJIEHBKOM, UTO MPEJICTABIsIIa COO0N MUKPOCKOIIMYECKYIO TOUKY.
Ele oqHo 10Ka3aTebcTBO — 3TO MPUCYTCTBUE B KOCMUYECKOM IPOCTPAHCTBE PEJIMKTOBOTO U3JTyye-
HU#, OCTaBIIerocsi ¢ MomeHTa bosbioro B3pbiBa. M, HakoHel, nociaeaHee U3 BaKHEMINMX JOKa3a-
TEJIbCTB — BO BCesleHHOW OueHb MHOTO IeJivs, KOTOPBIi 00pa3yeTcsi B pe3y/bTare siIepHbIX PeaKlnil.
Du3MKY MOICYUTAIIN: €r0 KaK pa3 CTOJIBKO, CKOJIBKO JOJIKHO OBLIO OCTaThCs 1ociie Bosbioro B3phiBa.

Hecmotps Ha TO, 4TO apryMeHTOB B MOJIb3y BONBIIOrO B3pbiBa MPEIOCTATOYHO M yUEHBIE HE
COMHECBAIOTCA B IMPAaBUJIbHOCTU 3TOU TE€OpPHH, OHU ITOKA HE MOI'YT OTBETUTL Ha BOITPOC, YTO KE CTAJIO
€ro NpUYMHON 1 MIOYeMy BO3HUKJIA Hallla BeeneHHast.

Ecan BBl XoTHTE mNO3HATh ceKpeTbl BcejeHHOH - MbICaUTE
eIMHUIIAMH U3MepPeHHs SHEPTHN, YacTOThI H BHOpaNu.
— Huxoaa Tecaa
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BCEJIEHHAS OBPA30OBAJIACD
M3 TOYKM U TIOCTOSIHHO
PACLU/PAETCHA

Bonbwon
B3pblB
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Ne 75
IIaTh n3mMepenni, gecsathb... Ko 0oabme? Teopuu Bcero

VueHsle yxke He OTHO JeCATHIIETUE TIBITAIOTCS OObEIUHUTh MATEMATUKY C (PM3MKOM U OMUCATh
BCE MUPO3/laHNE B HECKOJIBbKUX (popMyJiax, TO ecTh co3aTh Enunyio Teopuio Bcero. Ilepsbiil mpe-
TEHJEHT Ha 3TO 3BaHUE — TEOPUS CTPYH, KOTOpasl IIPEIIONIAraeT, YTo CaMble MaJible JIEMEHTApHbIE
YACTUIIBI, HAXOASIINECs BHYTPU HEUTPOHOB M IMTPOTOHOB aTOMHOTO $1/1pa, MPECTABISAIOT COO0M MHK-
POCKONMYecKHe CTpyHbl. To, 4TO TpagulIMOHHAsI (PU3UKA CUUTAET KOJICOAHUsIMU YaCTHUIl, B TEOPUH
CTPYH paccMaTpUBaeTCsl Kak KonebaHue CTPyH.

Maremarnyeckue pacyeTsl MOKa3ajiM, YTO TEOpUsl CTPYH BEpHA JIMILIb B TOM CJydae, eciu
BMECTO YK€ U3BECTHBIX HAM UYEThIpEX U3MEPEHUI CYHIECTBYET JECATh — OAHO BPEMEHHOE U JEBSTh
MIPOCTPAHCTBEHHBIX. [Ipy 3TOM IIECTh «JIMITHUX» U3MEPEHUN MPUCYTCTBYIOT JIMIITh HA KBAHTOBOM
YPOBHE, OHU CBEPHYTHI B MUK POCKOIIMYECKMX MacIITabax, MOITOMY MbI O HUX HUYEro He 3HaeM. DTO
yXxe Oosiee MPOIBUHYTAs BEPCUsI TEOPUH CTPYH — TEOPUSI CYIIEPCTPYH.

['maBHOI anbTepHATHUBOW TEOPUSIM CTPYH M CYNEPCTPYH sIBJIsieTcsl Teopust OpaH, wim M-teo-
pusi. B kauecTBe Mebuaiinero sJeMeHTa MUpO3JaHKs OHA PAaCCMaTPUBAET HE OTHOMEPHYIO CTPYHY,
a MHOTOMEpHYI0O MeMOpaHy, Ha3biBaeMylo OpaHoil. CTOPOHHHMKY 3TON TEOPUM MOJACUYUTAIIN, YTO BO
BcenenHoli He jiecsTh, a ONMHHAALATH U3MEPEHUN.

CeronHs (pU3MKHU BCErO MHpa aKTUBHO padOTaIOT Haj Teopuer cTpyH U M-Teopuel, Hafesch
co3aarh rpaHIMo3nyo EnuHyio Teopuio Bcero, Kotopast OObSICHUT BCEe BUJIbI B3aMMOJCHCTBHIA, CYITIe-
crByloe Bo BeenenHoit. OcHOBHasi mpo0iieMa — ONMMChIBaeMble SIBJICHUST MTPOMCXOAAT HAa TaKUX
MaJTbIX MacIiTadax, 4To HaOMoaaTh UX MPOCTO HEBO3MOXKHO. HO ecTh BEpOsTHOCTD, UTO MOCTPOEH-
Hb1i B 2013 rogy Bosbiiioii anpoHHbIi Koutaiaep (YCKOpUTEb 3apsiKeHHbIX YaCTULL) TIOMOXKET HAlTH
OTBETHI XOTsI Obl HA HEKOTOPHIE BOITPOCHI HOBBIX TEOPUH.

Hayka — 310 K1a/10H1IIIe TUNIOTE3.
— Anpu Ilyanxape
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TEOPWUA CTPYH
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COrJIACHO TEOPYU CTPYH,
HA CAMOM DBSJIEMEHTAPHOM
¥ POBHE JIKOBAA MATEPUA COCTOUT
M3 KOJIERJTFOWMXCA CTPYH
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Ne 76
MamiHa BpeMeHH WM IBePb B
apyrywo Beesennyrw? KporoBast Hopa

Hama Beenennast Moxet ObITh He €IMHCTBEHHOM. BrioHe BepoOsITHO, UTO CYIIECTBYIOT U Jpy-
rue. Kak xe B HUX nonacts? Bopotamu B cocenHiolo BeeneHHy0 MOXeT ObITh KpOTOBasi HOpa —
TYHHEJIb B IPOCTPAHCTBE M BPEMEHU. DTa KOHIETIH pa3padaTbiBaeTcs actpodusukamu emie ¢ 30-
X T'OOdOB XX BCKa, MPAKTUYCCKUX NOKA3aTCJIbCTB €€ CYHICCTBOBAHHA IMOKa HET, HO B TCOpPHUU BCEC
JIOTUYHO ¥ apryMEHTHPOBAHO.

Oo6mmiasi Teopusi OTHOCHTENIBHOCTH, JieKallasi B OCHOBE COBPEMEHHOW (PM3MKHM M aCTPOHO-
MUH, IOITYCKAET CyHIECTBOBAHUE POCTPAHCTBEHHO-BPEMEHHBIX TyHHEJIEH, HA3bIBAEMbIX KPOTOBBIMU
Hopamu. OHM BO3HUKAIOT M ICUE3aI0T BHE3AITHO, COSIUHSIS MEXIy COOOM OTaalleHHble yuacTku Bee-
JIEHHOM WJIM cOceJJHUE BcesieHHble. Eciu Obl Moy MX HAallUTM ¥ HAyYMJIMCh UMU T0JIb30BAThCS, TO
MYTEIIECTBUSI HA HEBOOOPA3UMBbIE PACCTOSIHUSI CO CKOPOCTBIO CBETa CTaM Obl peasibHOCThI0. Kpome
TOTO, TUMOTETHUYECKH 3TH TYHHEJIM MOTYT CBSI3BIBATH MPOILIOE U OyIyIlee, TO €CTh C UX MTOMOIIBIO
MO’HO ITyTeIIeCTBOBaTh BO BPEMEHHU.
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N3y4yenue kocmoca
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Ne 77
Ha Tpex kuTax i Ha YeThbIpex
ciaoHax? Kocmogaorusa apemyunx BpemMeH

JlpeBHUE JTI01 CUATAI 3EeMITIO TIJIOCKOM, MOKOSIILEHCSl Ha YEThIPEX CJIOHAX, KOTOPbIE, B CBOIO
odepe/ib, CTOSIT Ha CIIMHE OIPOMHOM uepernaxy. Yepenaxa riaBaer o 6eckpaiiHeMy MUPOBOMY OKe-
aHy, a HaJl Hell BO3BBIIIAETCS MOA00KE IaTpa, K KOTOPOMY NPUKPETUIEHBI 3Be3/Ibl. DTO OJHA U3 MHO-
TOYHMCJICHHBIX TeOpI/Iﬁ CTpOCHUA 3€MHI/I, CO3JaHHbIX 34 ThICAYU JICT.

Ho yxe B apeBHHE BpeMeHa 4eIOBEYECTBO COBEPIIAJIO HACTOSIIME HAyYHbIe OTKpbITU. TakK,
Kpenpl rocygapersa Basuion Bo II-I TeicsiueneTusx 10 Halllei 3pbl yMeIM COCTaBJIsATh aCTPOHOMMU-
Yyeckure TaONuUITbl, 1A Ha3BaHWsS OOJBIIMHCTBY CO3BE3/IVHA, CO3/IaIA JYHHBIH KaJleHIaph. ACTpo-
HoMbl [IpeBHero Kuras tak xopoio uzyuniu apuxenue ComHua u JIyHsl, 4To MOIIM NpecKa3biBaTh
3aTMEHUA.

BHCpBbIe O TOM, 4YTO 3eMiig ABISAETCS HE IUIOCKUM AWCKOM, a IapoM, 3aroBOpUJIM APECBHUEC

rpexu. OHHU ke CO3/1aJH TeIMOLIEHTPUYECKYIO CHCTeMy MUPa, 3a0bITyI0 B CpeTHEBEKOBbE U BO3POXK-
neHHy KonepHukom.
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Ne 78
Kypc na cesep. Kak naiitu Iossipayro 3Be3ny

Uem uHTEpecHO co3Be3aue Bospiioil MeaBeauiipl, moueMy ero 3Hajld BCE JAPEBHHUE HAPOJH,
XOTh U Ha3blBAJIM MO-pa3HOMYy? [Ies1o B TOM, YTO € €ero moMolIIbio MOXHO HailTH [lonspHylo 3Be3ny
— yKasaresb CEeBEpHOro HarpasjeHus. Eciu coevHuTh 1Be KpallHUX 3BE3[bl «KOBLIa», KOTOPHIE
HAXOJISITCS HAa MIPOTUBOIOJIOKHON CTOPOHE OT €T0 «PyUYKH», M MPOAOIKUTH MPAMYIO JIMHUIO, TO OHA
JOUJIET 0 SPKOM 3Be3/Ibl, KoTopas u OyaeT [TonspHoil.

[TonspHyio 3Be31y Ha3BIBAIOT MIOJIIOCOM BpallEHHU s, [IOTOMY UYTO TOJIBKO OHAa OCTA€TCsl Ha CBOEM
MECTe, a BCE OCTaJIbHBIE 3B€3/Ibl B TEUEHHE CYTOK BpallaloTcst BOKpyr Hee. Ha camom niesie Bpaniatorcs
HE 3Be3/Ibl, a Hallla TUIaHeTa, U BooOpakaemasi OCb, BOKPYTI KOTOPOW MPOUCXOOUT 3TO BpAIlleHHUE,
ynupaercs B [lonsipHyio 3Be31y. HeTpyaHo gorasaTtbes, 4To 9Ta OCh IPOXOAUT Yepes Mosoca 3eMJIu,
a [lonspHas 3Be31a pacrosoxeHa Kak pa3 Hag CeBepHbIM IMOTIOCOM.
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Ne 79
KoMnboTep ApeBHUX ACTPOHOMOB. ACTPOJISIONS

Crapeimuii acTpOHOMUYECKUI MPUOOp, CO3JAHHBIM BE THICSYM JIET Ha3aj, B Te BpeMeHa,
Koraa 3eMJIs CUMTaIach LIEHTPOM BcelleHHOM, HasblBaeTcst acTpoisiOnst. DTOT IPEBHUI «KOMIIbIO-
Tep», MpeIHa3HAUYSHHBIH [Is1 ONpeie/IeH s MPOTHI, ObUT n300peTeH B [IpeBHei [ 'permu. Yepes nsth
CTOJETUI XpUcTHaHCKast EBporna oObsBMIA TPUOOP «CATAaHMHCKUM», OH ObLJT TOBCEMECTHO 3aripe-
IIeH Ha MHOTO BEKOB. B 3T0 BpeMs acTposissOuelt poaosiKaiy Mois30Barbes Ha Boctoke, nprMeHsis
ee Il pacueToB MPOJOIKUTEIBHOCTH JHS M HOUM U JUTsI COCTaBJICHUsI aCTPOJIOrMYecKux tabmui. B
anoxy Bospoxaenus actponssOusi BepHysiack B EBpory u crana oJHUM U3 IVIaBHBIX MHCTPYMEHTOB
aCTPOHOMOB.

Uro sxe mpencraBisieT co0or acTpossions? To TUIOCKask KPyIiast «Tapelika» C rpaaycaMu o

Kpaio, JUCKOM BHYTPU U JIMHEUKOM, KOTOPYIO IOAHUMAIOT BEPTUKAJILHO JIJIsi U3MEPEHU ST PACCTOSTHUS
ME3KAY CBETUJIAMU U MX BBICOTHI HAaJl TOPU3OHTOM.
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Ne 80
3Be3abl Ha IJ100yce. DKBaTOpHAJbHAsK CHCTEMA KOOPAMHAT

Jnst Toro 4toOBl HAWTH 3BE3ly WM CO3Be3/IMe Ha HeOe, HY)KHO 3HaTh KOOpAMHATHL Yem xe
OTJIMYAIOTCSl HeOeCHbIe KOOPAMHATHI OT 3eMHBIX? B mepByio ouepens TeM, YTo [UIsl HUX HYKHO y4H-
TBIBATh JIOMOJTHUTESIbHBIE (pakTOphI: chepuuecKyio (popmMy 3eMiu U ee BpallleHue.

C Haiueil TOUKM 3peHu s, 3Be3/bl TOCTOSIHHO 1BMKYTCS. Ho mpu 3TOM MX pacnosioxeHue OTHO-
CHTEJILHO JPYT Jpyra He MEHSETCS Ha TIPOTSKEHUH COTEH ThICAY JIeT. YTOOBI MOXHO OBLIIO HAXOIUTh
uX Ha HeOe, ObLT co37aH HeOecHbI To0yc. [To BHeNTHeMy BUy OH HAIIOMUHAET 3éMHOM, TOJIbKO Ha
HEeM M300paKeHbl He MAaTePUKU M OKEaHBI, a CKOTUICHUS 3BE3]l, BUIUMBIE C 3eMJIH.

Ocb ro0yca 3Be3nHoro Heda mpoxoaut yepe3 CeBepHbiid 1 FOxHBIN noockl. Bokpyr 310 OcH
MIPOUCXOIUT BpallleHrue BceX HeOeCHBIX 00beKTOB. EcTh y HeGecHOro rmodyca U CBOM 9KBATOpP, OH
NIePIICHIMKYJISIPEH OCH Y COBIAJIAET C 3eMHBIM. DKBATOp pasaesieT cepy HeOa Ha Ba MOJyIapus,
ceBepHOE U 105kHOe. UTOOBI IOHATH, KaK PACIoIaraloTCs U ABUXKYTCS 3Be3/Ibl IO HeOy, HYKHO Tpeji-
CTaBUTb, YTO 36MHOU ITIap HAXOAUTCS BHYTPH HEOECHOro rioodyca.

CucreMa KOOpAMHAT 3BE3[HOrO Heba CX0Xka C 3eMHOH, 3[1eCh TOXE €CTh IIMPOTa U JOJITOTa,
TOJIKO Ha3bIBAIOTCS OHM MMO-Apyromy. KoopnuHara, aHajornyHasi IypoTe, — 3TO CKJIoHeHwne. Ha
9KBATOpE 3BE3HOrO riodyca ckjaoHeHue paBHo 0°, Ha momoce — 90°. [Tpu 3TOM ecii CBeTHIIO pac-
TosIaraeTcs B 10KHOM TOJTyIIApHH, TO CKJIOHEHUE MPHOOpETaeT OTpUIlaTeIbHOE 3HAUeHUE, TO eCTh Ha
I0xn0M nomoce oHo paBHO —90°.

Bropas BaxxHas koopauHaTta Ha HeOecHOM cepe — MpsAMoe BOCXOXKICHHE — 3TO aHAJIOT 3eMHOM
norotel. OTCUUTHIBAIOT ee 1o 3kBaTopy oT 0 1o 360°. HyseBoi oTMeTKOM [1sl IPSIMOTO BOCXOXK/IE-
HUSI CUMTAETCSI TOUKA BECEHHETO PaBHOJEHCTBUS, TO €CTh MecTo, Iie COoMHIe NepecekaeT IKBaTop
20 mapTa, Korja IeHb paBeH HOYU.

HNrak, 3emiss He sABJseTCA ILUIOCKOH, KaK JayMaJu IMIeJOKJ
H AHaKcHMeH, HH THMIIAHOOOpa3HoO#, Kak cudTajg JleBKunm, HHI
Jaabeoopas3Hoil, kak y I'epakamnra...
— Hukoaait Konepnuk
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Ne 81
3emMJis1 — He iyl BecesieHHO.
I'earnonentpuueckasi cucrema KonepHuka

B 10 Bpems, korga ki KonepHuk, rocrnofcTBoBajia reOleHTpUYEcKas: CUCTeMa Mupa. 3emiie
OTBOJWJIOCH MECTO HEMOJBUKHOIO LieHTpa BeeneHnHoil, Bokpyr kotoporo Bpaiaiorcst ComnHue, Jlyna
Y TUIAHETHI.

Ecnu cuntath 3eMITi0 HENOABMKHBIM OOBEKTOM, TO BUAUMOE IBUKEHHUE IJIAHET KaKeTCsl OYeHb
MPUYYUIMUBBIM: OHU NIEPEMELIAIOTCS MEkK/1y 3BE3/1aMH, Ha TIEpPBbIil B3IVIsA[], COBEPLIEHHO XaOTHYHO.
[Tronemeit npuaymMai 3ToMmy OObsICHEHHE: TIAHETHI ABMKYTCSI HE HEIOCPEICTBEHHO BOKPYT 3eMJIH,
a BOKPYT HEKOel TOUKH. A TOYKa BpaIllaeTcsi BOKPYr 3eMIIH 1o KpyroBoii opoute. M3yyas TaOmuiibl
[Tronemest, Konepauk oOHapykuit: Bcs crcTeMa HeBepHa. [ 1aHeTsl TOMKHBI JBUTaThCS TI0 TPOCTHIM
opOuTam, HO He BOKPYT 3emiiy, a BOKpyr CosHIa. A Hallla IUIaHeTa — 3TO He LIEHTP MHpa, a OJH U3
MHOTUX OOBEKTOB, BPAIIAIOIIMXCS BOKPYT CBETHIIA.

Konepauk MHOTo fIeT Bes1 HaOMoIeHHsI U Cesal ClieqyIoIIre BHIBObI: 3eMIIsl HE TOJIBKO JIBU-
KeTcst o opoute BOKpyr CollHIIa, HO ¥ BpalllaeTcsi BOKPYT CBoel ocH. biaromapst SToMy Ha IiaHeTe
MPOMCXOIUT CMEHA JIHsI M HOYM M BUAMMOE M3MeHeHHe mojiokeHus 38e3n, Jlynsl u Comnnia. Bpa-
nieHueM 3emutd BOKpYr ColtHITa OOBSACHSETCS ero mepeMeleHre B TeUeHUe Tojia CPear CO3BE3IHIA.
[Tnanets HaxoaATCs HA pa3HOM paccTosiHUK OT COJTHIIA U TIO9TOMY JBUKYTCSI BOKPYT HETO C pa3HOM
ckopoctbio. [Tpy HaOmoneHnu ¢ 3eMiTi KakeTcsl, YTO OHM JIeIaloT 1o HeOy NeTieoO0pas3Hble IBUXe-
Hu4. Bece atn «3ur3arm» O6T)HCHHHI/ICB Ipu IMOMOLIA FCJII/IOI_ICHTPI/I‘IGCKOI';i CHUCTEMBI OYEHDb ITPOCTO, U
HE HYKHbI 6]:»UII/I 3aIllyTaHHBIC IITOJICMECBCKHUEC BbIYUCIICHUS.

Tpyn Konepnrika «O06 oOpariennn HeOecHbIX chepy, u3aanHblil B 1543 romy, cpasy mocie ero
CMEPTH, CTaJl IOBOPOTHBIM B UCTOPUM ACTPOHOMHUU. Mieu, N3J10)KEHHBIE B KHUTE, Ka3aJIMCh COBPE-
MEHHHMKaM (PaHTACTUUECKUMH, & IIEPKOBb COWIa KHUTY epeTHUYECKON U 3arpeTuia ee.

Tem, KTO... CJAMIIKOM MaJIOAyIIeH, YTOObLI 0e3 yiiepOa IJs cBoel
Ha00KHOCTH BepuTh KOonepHHKY, s MOy JIMIIb IOCOBETOBATH NMOKHHYTH
IIKOJIy aCTPOHOMMH. ..

— Hozann Kenaep
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Ne 82
IMpu6su3uTh 38e3/1bl. KT0 mpuaymaJs nepBblii Tejeckon?

B nauane X VII Beka rosuiaHCKye CTEKJIONYBBI TPUAYMAJIN HEBUJAHHYIO TMKOBUHY: OHU YKpe-
MWK BHYTPY TIOJION TPYOKHU TIapy JIMH3, U 3TO MO3BOJIMIIO MPUOIMKATh Jaekue 0ObeKThl. 1300pe-
TEHHUE, B TOT MOMEHT eIlle HECOBEPIIIEHHOE, B3sJI Ha BOOPY:KEHHE MOPSIKM M BOGHHbIE. A eI1ie O HeM
MPOCIIbIIIAT UTATBIHCKUIA acTpoHOM ["anuieo [anuneit. OH cpa3y NOHsI, Kakve BO3MOKHOCTH 3pH-
TeJIbHasi TpyOa MOXET 1aTh aCTPOHOMAM, M B3sUICS 32 €€ COBEPILICHCTBOBAHHE.

Heckombko JieT OH MPOBOAMIT SKCIEPUMEHTHI C JIMH3aMH Pa3HOH NUTA(MOBKH, OOJBIIUME W
MEHBIIIUMH JMaMeTpaMu TpyObl. B urtore y Hero momyuwmsiach 3putenbHast TpyOa, yBeIUIMBAIOIIAs
00BbeKTHl B 32 pa3a. D10 ObUIO HEBEPOSTHBIM MPOPHIBOM. [aiiieid mepBbiM B UCTOPHM YeJIOBeYe-
CTBA HAITPaBUJI TEJIECKOIT B HEOO M cpasy chesajl MacCcy YAMBHUTEIbHBIX OTKPBITUI: Mieunsiit ITyTb
COCTOMT U3 OTAENBHBIX 3Be3[, y FOnurepa ecTb ClyTHUKH, a IIOBEPXHOCTH JIyHBI HCTIEIIpeHa ropaMu
Y BIQIMHAMHU.
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Ne 83
burBa Jqun3 u 3epkaJ. PedppakropHunie
" pedyIeKTOPHbIE TeJIeCKOIIbI

[NepBoiii B MUpe TesiecKkon, co3ianHbiid [anmneem, ObUT pepakTOPHBIM, TO €CTh JIMH30BBIM.
UroOBl yCOBEPILIEHCTBOBATH €T0, ACTPOHOMBI IIPUMEHSLTU BCe 0oiee KPYITHBIE JIMH3BI ¥ YBETMUUBAIIN
IJTUHY TPYObl, HO IM HE yIaBaJIOCh U30aBUTHCS OT IIIABHOTO HEIOCTATKA — PA3MBITOCTH U300paKEHHUS.
HWcaak HploTOH Hatesn pemieHye 3Toi mpoOeMbl: OH CTaJI UCTIONb30BaTh BMECTO JIMH3bI, COOM PAIOIIei
CBET, METAJUIMYECKOE 3€pKaJI0 — CIUIaB MM, MBIIIbsKA U LIMHKA. 3€pKajbHbIE TEJIECKOIbl CTaIN
MMEHOBAThCS Pe(PIEKTOPHBIMH.

Ito cnyumnock B X VIII Beke, ¥ Ha IPOTSKEHUU CAEIYIOUIMX TPEX CTOJIETUN Mexay peduiek-
TOPHBIMU M pe(ppaKTOPHBIMU TEJIECKOIIAMU BeJIaCh HEILIyTOYHAsI BOMHA. 151 Kask0ro Bua HaXoau-
JICh HOBBIE TEXHOJIOTMUECKHE PEIeHN s, TIO3BOJISIONINE e1ie OOoblie MPUOIM3UTh OOBEKTHI U YITyd-
IUTH U300paxeHne. Pa3MbITOCTh pepakTopoB OblTa yCTpaHEeHa, KOraa MpUAyMaiy ABYXJIMH30BbIE
OOBEKTHBBI. A TJIABHBIN MPOPHIB 151 pehIEKTOPOB CITyYHIICS TOT/IA, KOT/Ia 715 3€pKaJl CTATN MCTIONb-
30BaTh CTEKJIO, TEIIEpb MOKHO OBbLJIO CTPOMTH TEJIECKOIIBI C O'POMHBIMHU 3epKanamu. VimeHHO Oraro-
Japsi OrpOMHBIM pepIEKTOPHBIM TeslecKoram B Hayasle XX BeKa B aCTPOHOMUM CITyUYMWIICS ITPOPBIB:
CTaJIO OYEBUHO, YTO BeeseHHast nmeeT HeBOOOPA3MMO OIPOMHBIE Pa3Mepbl.

butBa TenecKONoB 3aBepIIMiach KOMIIPOMHCCOM — Obla CO3[aHa 3epKaJIbHO-JIMH30BasI
crcTeMa, B KOTOPOH 3epKajia MCHONb3YIOTCA )it (POKYCUPOBKH, a JIMH3bI — JISI KOPPEKIIUU U300pa-
JKEHU .

Hosas actrpoHOMUs — 9TO UCCIEA0BAHUE BOJH U U3JIyYEHUI, UAYHIUX U3 KocMoca. 17 3Toro
UCTIONB3YIOTCS Paivo-, UH(PaKpacHble, YAbTPa(pHOIETOBbIE, PEHTTEHOBCKUE U JIpyTUe BUIbI Tejle-
CKOIIOB, MO3BOJIAIIIME U3y4aTh BceneHHylo pU NOMOIIY BOJIH, KOTOpbIe OHa M3iaydaer. Tak kak
OoJIbIlIasi YacTh ITUX BOJH HE MIPOXOAUT yepe3 arMocdepy 3eMiu, COBpeMEHHbIE TEJIECKOIbI YacTo
YCTaHABJIMBAIOT HA CITyTHUKAX U OPOUTAIBHBIX CTAHIIUSIX.

Ha Bomnpoc, aj1s1 4ero oH poamics Ha CBeT, OH [AHakcarop] orBeTuJ:
«/lns Ha6moaenus CouHna, JIyHbl 1 HeOa».
— /luozen Jla3pmckuii
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LJAXE B CAMbBIA TIPOCTOM
TEJIECKOI MOXHO YBUAETL
MHOTO WMHTEPECHOTO: 3BE3/bl,
FAJTAKTUKM, TY MAHHOCTU, KOMETbI
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Ne 84
PoxoBoe s1010k0 HbroTona. Cujia TAroreHus

Bce crblmany uctoprio o ToM, Kak Ha To10By HBIOTOHY yrmajo sSi0JI0KO U YYE€HOTO MOCETHIIO
BHe3anHoe o3apeHue. [Ipomsonuio 31o Tak: HelOTOH cuaen BeuepoM B SIOJIOHEBOM caiy, Ha Hebe
CBETWJIa MOJIHas JiyHa. HeoxxuiaHHO ¢ BETKM ymail ciesiblil (PpyKT MpsIMO €My Ha Makyliky. B stor
MOMEHT OH TIOHSLJI, YTO CHJIA, 3aCTaBJISIOMast sI0JIOKO MajaTh BHU3, U CUIIA, yAepkuBawoias JIyHy Ha
opbuTte, — ojiHa U Ta ke. Ha camom Jiesie HUKaKux MOATBEPkKICHUI 3TOW UCTOPUU HET, CKOpee BCero,
9TO MPOCTO KpacuBas jereHja. VI3 JHEBHUKOB YYEHOTO0 CTAHOBUTCSI MIOHSATHO, YTO K CBOEU TEOpUU
OH I11eJT TIOCTeTIEHHO, Ha MPOTSKEHUU HECKOJIbKUX JIeT.

B uem xe 3akmouaercs 3HameHuTas Teopusi Hoiotona? 13 3aKOHOB IBUKEHM S [IJIAHET, OTKPbI-
ThiX Keruiepom, HblOTOH BbIBEJ 3aKOH BCEMUPHOI'O TATOTEHHUSI, KOTOPbIH CTaJl OCHOBOMOJIATaloIIM
IJIS1 TAKOTO pasjena acTPOHOMHHM, Kak HeOecHass MexaHuKa. B 3Tom paszenie 3aKOHBI MEXaHUKHU
UCTIONB3YIOTCS ISl pACUYETOB BMKEHUST HEOSCHBIX TeJl.

dyHpaMEeHT MeXaHUKH — 9TO TPH 3aKOHA ABMKEHU s, chopMynupoBaHHbIX HbiotoHOM. [lepBbiit
13 HUX — 3aKOH uHepiuu. CormacHo emy, Jio0oe Tesio MO0 OcTaeTcsl HeTIOABMKHBIM, JTUOO coxpa-
HSIET NPSMOJIMHETHOE PABHOMEPHOE JBMKEHUE, €CIIM Ha HErO He JIeVCTBYeT HUKakas cuia. Bropoi
3aKOH — 3aKOH cuJibl. Eciu k Tesry OyaeT mpuiiokeHa cuiia, TO ero IBHKeHUE YCKOPHUTCS; 4eM OOJIbIie
Oyler 3Ta cujia, TeM CUJIbHEe YCKOpeHHe. YCKOpeHHe TakKe 3aBUCUT OT Macchl Tena. TpeTuii 3akoH
— 3aKOH MpOTHBOAEUCTBUSA. JlI00Oe NIeliCTBHE BHI3BIBAET PaBHOE IO CHJIe M MPOTHBOIMOJIOKHOE IO
HAaIlpaBJICHUIO TPOTUBOICHCTBYE.

3aKOH BCEMHUPHOTO TATOTEHHS OOBSICHSI, TOYEMY IIJTaHeThI ABMKYTCsI BOKpYr CoJHIIa, a CITyT-
HUKH — BOKPYT IUIaHET, oyeMy HeOecHbIe Tejla MMEIOT apoodpas3Hyio ¢opMy, a Ha 3emie pouc-
XOIAT ITPUJIUBBIL.

I'paBuTtanmuio s1 ompeneisico Kak CHJIY, MOJ00HYI0 MarHeTH3My —
B3aMHOMY NpuUTs:KeHH10. CHila NPUTSKEHNsI TeM 00JIbIIe, YeM 00a Tejia
OJIMKe OHO K JIPYromy.

— Hozann Kenaep
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Ne 85
Pazjoxkuth no nojoukam. Karanor Ilapas Meccbe

[Mapne Meccbe cocraui cBoii Karasor eie B X VIII Beke, HO OH 10 cuX MOp NMOJIb3YeTcs MOITy-
JISIPHOCTBIO y aCTPOHOMOB-JTIOOUTENEN — MOTOMY YTO B MX PACHOPSKEHUH TEJIECKOITbl MPHOIN3H-
TEJILHO TAKOH e MOIITHOCTH, KaKoi ObLT y (DpaHITy3CKOro yueHoro. Mecche onucas cambie OM3Kue,
HUHTEPECHBIC U XOPOIIO N3YyYCHHLIC Ha C€FOI[HHHIHI/Iﬁ A€Hb ACTPOHOMUYECCKUE O6T)CKTLI. OH Ha3bIBaI
HUX TYMAaHHOCTSIMU, HO CETOJHA MbI 3HA€EM, YTO 6OHLH_IaH YacCTb U3 HUX — IaJIaKTUKU, 3BE3JHBIC CKOII-
JICHUS, OCTaTKHU CBEPXHOBBIX U T. II. Xotd TYMAHHOCTHU TOKE UMCIOTCA.

Cam Meccbe ObIT OXOTHHKOM 32 KOMETaMM, OH BBIMCKMBAJI Ha HeOe 3TU JABXKYIIUECS 00b-
eKTbI, a TYMAaHHOCTHU MeIIaiu ero HaOmoneHus M. [1py Toi MOIITHOCTH TeJlecKora, KoTopast Obliia emy
IIOCTYHHa, UnUTC N npyme BBITJIAOCIA paBMbITbIMI/I IIATHAMU, TOJIbBKO KOMETHI IBUT'AJIUCH, A TyMaHHO-
CTH OCTaBaJIMCh HenoBrKHbIMU. [Tlapis Mecchbe cocTaBuI KaTajior ISl TOTO, YTOOBI HIMETh BO3MOXK-
HOCTb OTJIMYAaTh OAHU OT IIpyFI/IX.
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Ne 86
CkoJIbKO KJIOMeTPOB B roay? KocMudeckne paccTossHust

KocMuyeckrie paccTosiHUs MOpaxaloT CBOUMU MacIlITadaMu, U, KOHEYHO, I UX U3MEPEeHUs
HE TOJATCS HAIllU 3eMHble KioMeTpbl. OlHA U3 BaXXHEUINNX SJUHULl U3MEPEHUS B ACTPOHOMUH —
CBETOBOM rojl. ITO PaCCTOSIHUE, KOTOPOE IMPOXOIMT CBET 32 TOJ.

Ecnu yuectsb, 4To cKOpocTh cBeta coctapisieT 300 ThicaY KUIOMETPOB B CEKYH/LY, TO MOJTy4a-
ercsa 9400 MIWUTHAPIOB KUJIOMETPOB. DTa Mopaxaroiias BooOpaxeHue 1udpa 1 UCTIONb3YeTCs acT-
POHOMaMM IPU U3MEPEHUSIX U BBIYUCIICHUAX. ECTh B acTpOHOMUM 1 O0Jiee MeJTKasl, 4eM rojl, eIMHUIA
m3mepenust. OHa paBHa cpegHeMy pacctostHuio ot 3emuiu 10 Connna (149 600 000 kM) 1 Ha3biBa-
€TCsl ACTPOHOMUYECKOW eIMHULIEN.

Campblii gajiekuid OT HAC KOCMHUYECKHIA 00BEKT, KOTOPBII MOKHO YBUJIETh HEBOOPYKEHHBIM TJIa-
30M, — TYMaHHOCTb AHJpoMe/bl. PacctosiHe 10 Hee oT 3eMJIM COCTaBJIsIeT 2 MIWITMOHA CBETOBBIX
net. To ecTh TOT CBET, KOTOPHI Mbl BUJUM celvac, MOKUHYJ TYMAaHHOCTb 2 MUJUIMOHA JIET Ha3a]l.
MBpI BUJIMM ee TaKou, Kakoi oHa Oblia Torma. Kak oHa BBRINJISITUT cefiuac, Mbl HUKOT/IA HEe y3HaeM, Yy
HAC HeT TaKOW BO3MOXKHOCTH.

[Tonyuaercs, 4To acTpoHOMMS, MO KpaliHel Mepe TOT ee pasjies, KOTOPbI 3aHUMaeTCsl Aajie-
KHMHU OOBEKTaMH, — 9TO HayKa O mpouuioM. [ Ha HOYHOe HeOO, MBI BUAMM MPOIUIOE 3BE3I.
Bo3MOkHO, HEKOTOpbIE U3 HUX YK€ HE CYIIECTBYIOT, HO UX CBET TOJIbKO ceftvac goctur Hamen Coi-
HEYHOU CUCTEMBI.

Caer Omkaiiiiedt kK Ham 3Be3/1bl, COJTHIIA, JOXOIUT 10 3eMJId 32 § MUHYT. DTO He OUYeHb MHOTO,
Ho Bce ke 1 CorHile Mbl HaOMmogaeM He B peajlbHOM BpeMeHU. 3aMedast Py MOMOIIH CTIeIIATbHBIX
npuOOpoB BCIbIIKY Ha COMHIIE, ACTPOHOMBI 3HAIOT: HA CAMOM JIeJie OHA TIPOU30IILIA 8 MUHYT Ha3as.
CaMble OTHAJICHHBIC ' AJIAKTUKHU, O CymeCTBOBaHI/II/I KOTOprX MU3BECTHO aCTpOHOMaM, HaXOOATCA B 10—
15 Muimapaax cBeTOBBIX JIET OT Hac.

Bceraa uru cieapl NponILIoro.
— Heuunuiit Cmauuii
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T>YMAHHOCTL AHAPOME/LI.
C_BET OF HEE WMAET AO HAC
MW JTJIMMOHA JIET
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Ne 87
Kto paHo BcTaet, TOT... BUJIUT
Mepkypuii. Korga cMoTpeTs B TeJieCKON

HaunHatommeMy acTpoHOMY Jierde BCcero oOHapykKUTh Ha HeOe IIaHeThl 3eMHOM TpyIsl — Mep-
Kypwuii, Benepy u Mapc. IlepBbie nBe maHeTsl Onmke k ComHily, yem 3emiisl, TO eCTh OHM Haxo-
AATCS BHYTPU OpPOMTHI HAllel TuiaHeThl. YToObl HAllTH MX Ha HeOe, Hy’)KHO OOpaTUTh BHUMaHKE, B
KaKo¥ CTOpOHE pacrionaraercsi cBeTiiio. Ecim HaOmoaeHust IpoucxosT nepes BOCXOIO0M, 3HAuuT,
HY’KHO CMOTPETb Ha BOCTOK, €CJIM TIOCJIe 3aKaTa — Ha 3amnaji. Mepkypuii pacnionoxkeH omike k CoHiy,
Benepa — uyTth nanbie. [TomauTe 00 9TOM, YTOOBI HE MEPEIyTaTh STH JBE TIAHETHI.

Mapc Haxonutcs B noatopa pasa aaibiie ot CosHila, yeM 3emiisi, OH yJajeH OT Hallleu ria-
HETHl HA 3HAYMTEIbHOE PacCTOsIHUE (B CpeHeM 225 MUJUTMOHOB KIJIOMETPOB), TIO3TOMY HaOIIOAaTh
€ro JIydlIlie B epHO/bl IPOTUBOCTOSIHUIM, KOT]a OH MaKCMMaJIbHO Ipuommkaercs. Commkenus 3emim
1 Mapca cinyyatorcst kKax/ple 2 roga u 50 1Heil, BeJIMKoe MPOTUBOCTOsIHUE — pa3 B 15—17 jer.
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Ne 88
BoipBaThbcst 3a atMocdepy.
Hupuxadan-3Be310JetT IlnoskoBckoro

MsHorue ydyeHnsle U u3o0peraresnu, HaunHasi ¢ MoranHa Keruiepa, otkpsiBiiero B XVI Beke
3aKOHBI IBUKEHUS IUIAHET, TyMaJIM O IojieTax B KocMoc. HO TOJIBKO OCHOBOMOJIOKHUK TEOpETUYE-
cKkoil kocMoHaBTHKM KoHcranTuH L{nonkoBckuii cMor pa3zpadoTarh MPOEKThl KOCMUYECKUX KOpao-
Jieid, OIM3KUe K COBPEMEHHBIM.

OH noHuUMaT: YTOOBI MPEOOJIETh PUTSKEHNE U BBIPBATHCSA 32 Tpeiesibl aTMocepbl, HyKHa
O4eHb OOJbINasi CKOPOCTh, HO TIPY TOM KOCMOHABTHI JJOJDKHBI BBIIEPXKaTh meperpysku. s ocy-
HIeCTBJICHUS 3TOH 3aJauu L{MoNKOBCKUI Mpejiaran CTpOUTh Tak Ha3bIBAEMbIE «paKETHBIE TIOE3Ja» —
MHOT'OCTyIeHuYaThle pakeThl. Korjga ofHa pakera cxuraa TOIUIMBO, OHA OTCOEIMHSIACh, B JIEJI0 BCTY-
najua ciegymouas u T. 1. B utore B kocmoc Jieren serkuil anmnapar. Ene oquH 3HauMMBIA POEKT
YUEHOTO — «IMPUKAOIb-3BE3/107I€T», OUeHb TTOXOKUI Ha COBPEMEHHbIE KOCMIUECKHE KOPaOIu MHO-
ropa3oBOro MCIOIb30BaHMUS.
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B MOMEHT CEJIXEHVA

MJIAHET PACCTOSHVE MEXY
3eMaEs 1 MAPCOM BCEIO
56 MVJIJIVOHORB KWJIOMETPOB
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Ne 89
Yeaosek B kocmoce! Iloaer IOpusa IN'arapuna

12 anpens 1961 rona FOpuii I'arapus, nepBblii KOCMOHABT B UCTOPUM Y€JIOBEYECTBA, [IPOU3HEC
«[oexamu!» 1 oTnpaBuiCcsa B HEBeIOMOe Ha Kopadie «Boctok-1». [ToaroToBka Kk 3ToMy 3HamMeHa-
TEJILHOMY COOBITHIO BeJIaCh MHOTO JIET, PAKEThI MOJBEPraIUCh CIOKHEHIITMM UCTIBITAHUSIM, OyIyInue
KOCMOHABTBI IIPOXOJWJIN SKCTPEMAJIbHYIO TIOATOTOBKY, Ha T'PaHU Y€JI0BEUYECKHUX BO3ZMOKHOCTEM.

Curyanuio ycyryoisao CONEpHUYECTBO C aMEPUKAHCKUMU PaKETOCTPOUTENSAMU: HYKHO OBUIO
onepenuTh ux 1 3akpenuTh 32 CCCP nepBeHcTBO B KocMoce. B apyrux oocTosiTenbcTBax KOHCTPYK-
TOPBI HE CTAJIM OBl CIIEINTh, TIOTPATHIIN OBl €I1le HECKOJIBKO JIET Ha MCTBITAHUSI, YTOOBI YBEINYUTh
HaJeKHOCTh Kopaodis. Ho Bpemenu He ObUI0, U monieT cocrosiics B 1961 rogy. HecMoTpst Ha Heko-
TOPBIE BHE LITATHBIE CUTYALIMHX (paKeTa-HOCUTE b OTKIIOUMIIACH C ONIO3[JAHUEM, Pa3/Ie/IEeHUE OTCEKOB
IIPU [IPU3EMJICHUU TOKE IIPOU3OLIIO HE Cpa3y), OJIET IPOLIe HOpMAJIbHO. Yel0Be4ecTBO BCTYIUIIO
B HOBYIO 3py.
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Ne 90
Jleraromas sadoparopusi. OpouTajbHbIe CTAHINA

KoHcTpyKTOpBI-TEOpETHKM 32 MHOTO JIET JJO IEPBOTO IOJIETa YeJIOBEKa B KOCMOC Hauall pa3pa-
OaThIBaTh MPOEKTHI OPOUTATBHBIX CTAHIINIA, ICKYCCTBEHHBIX CITyTHUKOB 3eMuti. OHU IPOEKTUPOBAIA
LieJIble KOCMUYECKHe ropoja (C TOCTUHULAMM J1J11 KOCMOHABTOB, OPAHXEPESIMU U CIIOPT3aJlaMHu),
KOTOpbIE, KPOME BCETrO MPOYEro, JA0KHBI ObUTH CITYKUTh MepeBaJIOYHBIMU IyHKTaMu. [TnanupoBa-
JIOCh, YTO HA CTAHIMSIX PaKeThl OYAyT MOJIyYyaTh JO3AMPABKY U JIETETh AAJbIle B KOCMOC.

B PE€aIbHOCTU BCE BBIIVIAOUT Iropa3go CKpOMHEE, U HE MTOTOMY, YTO IIOCTPOUTH KOCMHYECKUN
ropoJ HEBO3MOXKHO, a IIOTOMY, 4TO 3TO 04eHb JIoporo. Tem He MeHee OpOUTaIbHBIE CTAHIIMK BBITOJ-
HSIOT MHOKECTBO BaKHEHIIMX 3aa4: C HUX BeJeTCs HaOMoIeHre 3a KOCMUYECKUMH OOBEKTaMK U
3a Hallled TUIaHeTO (M3ydaeTcsi ee reopu3nIecKoe, METeOPOJIOTHUECKOe COCTOSIHUE), TIPOBOAUTCS
MHOKCCTBO YHUKAJIbHbIX HAYYHLIX 9KCIICPUMEHTOB, HCBO3MOKHLIX B YCJIOBUAX 3emin.
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Ne 91
Hamm 3a rpanunen CoJiIHeYHOHN CHCTEMBI.
Kocmuueckas oaucces «Bossaxkepon»

INo mepkam Bceenennoii, Hamma CostHeYHasi CUCTeMa HEBEJIMKA — €€ IMaMeTP COCTABIISIET BCETo
180 acTpoHomuueckux eaunull (paccrosiauil ot 3emuu 1o Comnna). Ho s Hac, 3emMiisiH, OHa HEBO-
oOpa3uMo orpoMHa. Pa3BuTue HayKM M TEXHUKH TMOKA HE MO3BOJISIET OTIPaBUTh K rpanuuam Coi-
HEYHOM CHCTEMbI MJIOTHPYEMble KOCMUYECKHe KOpaliH, HO MepBble OECIMIOTHBIE almapaThl yKe
JOCTHUIJIM STUX OTIAJICHHBIX PyOeken.

«Bosimxep-1» u «Bosimkep-2», coznannsie u 3anyiiennsie HACA emie B 1977 rony, 1o cux
nop 6opo3asT npocropsl BeenenHoit. Onu nepseivu cchotorpacpuposanu Caryph u lOnmrep, «Bosia-
Kep-2» CTall eIMHCTBEHHBIM KOCMUYECKHM armapaToM, KOTOPHIA J0Opajcs JO CaMbIX OTAaIeHHBIX
riaHet, Ypana u HentyHa. A «Bosimkep-1», IBrKymmiics o 6oiee KOPOTKON Tpaekropuu, B 2012
rofy nepBbIM nepecek rpanuily CoTHEYHOU CUCTEMBI U BBIIIEN B MEK3BE3/IHOE IPOCTPAHCTBO. DHEP-
MU armnaparoB J0MKHO XBatuTh A0 2025-2030 rr., yuyeHble YBEpPEHbI, UTO 32 3TO BpeMsl yCHeloT
MOJTY4HUTh €111e HEMAJIO LIEHHOM MH(OpMAalIUK.
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KOCMUYECKUA TUAT T
CTLIKYETCSH C OPBATAJILHOW
CTAHUMEWN
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Ne 92
TI'ajgujaen ObLI ObI CUACTINB!
Kocmunueckas mumccus 3oa1a «ajanieo»

B navane X VII Beka [anmuieo ["anmneit oOHapy:xwui cytHUKY OnmTepa, a mouTu yepes yeThipe
CTOJIETUSI KOCMMYECKUII armapar, Ha3BaHHbII KMEHEM BEJIMKOIO YUYE€HOI'0, OTIIPaBUJICS U3yvaTb 3TU
CIlyTHUKHM W caMy IUIaHEeTy C OMMKaHlIlero pacCTOsiHUs. Ta SKCHEeIUIUsl TPUHECTa MHOXECTBO
OTKPBITUIA. YUeHbIe NIOJTyYMJIM TOYHbIE CBEAEHUS O COCTaBe aTMOC(QEPBI IJIAHETHI, CBOICTBAX €€ Mar-
HUTHOTO MOJIs ¥ CITyTHUKaX. MM j1a’ke mocyacTiMBIIIOCH Ipy oMoty «[ anuneo» HabmoaaTs naje-
HUE KOMEThI Ha NoBepxHoCTh fOnuTepa.

Boneiue Bcero acrpoHomoB ynusuia EBpona, mecroii cnytHuk Onurepa. B ommune ot Beex
OCTAJILHBIX U3BECTHBIX CITyTHUKOB, UCIIEUIPEHHbIX KpaTepaMy U TpeluHaMu, EBpona nMeet poBHY10
Y IJIAJIKYI0 TOBEpXHOCTb. [IpenonokutenbHo, 310 j1el. A Tam, Iie ecTb Jiefl, MOXeT ObITh BOJA U,
COOTBETCTBEHHO, CaMbl€ Pa3HbIE (DOPMBI KU3HHU, OT MUKPOOPraHU3MOB /IO HEBEIOMBIX 36MHOM HayKe
CYLLIECTB.

155



H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 93
Apmareajgona He oyaer. IIporpamma
cJIe;KeHHsI 3a acTepou amMu

Bce Mbl cMoTpenu (puibMbl, B KOTOPBIX K 3eMJyie ABUKETCS acTepOMIl, Yrpoxkasi pa3pyIiuTh
BCE JKMBOE, a JOOJECTHBIN Tepoil criacaeT IUIAaHeTy, OTIPABJIAACh K acTepouay Ha KOCMHUYECKOM
Kopa0ie ¢ TOHHOM B3pbIBYaTKM. HackonbKO peaibHa OMacHOCTh CTOJIKHOBEHHU I 3eMJTH C ACTEPOUIOM?
W3BecTHO, uTO actepousl yxe najanu Ha 3emno. CymiecTByeT Bepcusi, YTO JUHO3aBPBl BBIMEPIN
U3-3a TOTO, YTO Hallla TUIAHEeTa CTOJIKHYJIAach ¢ acTeponaoM. JJokazaTh WM OLIPOBEPTHYTh 3Ty TEOPUIO
JIOBOJIBHO CJIOXKHO.

CronKHOBEHHMe acTepoujia ¢ 3eMiiel, JeCTBUTEbHO, OUeHb omacHo. [lageHue HeOOIBIIOro
acteponja criocOOHO MMPUYUHKUTHL OTPOMHBIN yiepO. Eciu xke ero pazmep JOCTUTHET 3 KM, 3TO MOXKET
IIOJIHOCTBIO Pa3pyLIUTh UBUIA3ALUIO.

Takoli MacCHBHBIN acTepOH[ JOBOJIBHO JIETKO OOHApyXuTh. [10 HAOMONEHUsAM yUYeHBIX, BCE
KpYIHbIE aCTEPOU/Ibl CIOKOWHO JBHKYTCS IO CBOUM OpOUTaM M MPHOIIKAThCA K 3emiie He coOu-
patoTcsi. TeM He MeHee CyIIECTBYeT CHelMabHas IPOrpaMMa, B paMKax KOTOPOUM BeeTCs MOCTO-
SITHHOE HaOJIOZICHUE 32 acTeporgaMu. ACTPOHOMBI JIeHb U HOUb «IIPOYECHIBAIOT» KOCMOC B MOMCKAX
MOTEHIMAILHO OMACHBIX ACTEPOUIOB, KOTOPBIE MOTJIH OBl yrpokaTh Halel raneTe. K cuacTtpio, moka
HUKAKOW peaIbHOW OMACHOCTH HET.

Uro MOKHO CIeIaTh, €ClI aCTePOU]] BCe ke peluT mpuommu3uThes K 3emie? CracTy TlaHeTy
BO3MOXXHO, €CJTH U3MEHUTH ero opouty. [{jist 3Toro Hy*eH B3pbIB pACCUMTAHHOM CUJIBI ¥ MOIITHOCTH.
JI71s1 pacueToB MOHAIOOUTCS MHOTO JIAHHBIX: TOUHBIA pa3Mep acTepora, ero TPaeKTopusl, COCTaB U
T. 1. B3ppIBUaTOE BEIIECTBO JOKHO OBITH HAIPABJIEHO K aCTEPOUILy B pakeTe, KOTopasi, CTOJIKHYB-
IIACh C HUM, 3aCTABHUT €r0 OTKJIOHUTHCS B IPYTYI0 CTOPOHY, TIOJAIIBIIE OT 3eMIIH.

Cnacenne yronawmyx — JeJ0 PyK caMUX YTONAKOIIUX.
— Uavsa Uavg u Eezenuit Ilempos
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MNJIAHETbI

157



H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 94
B noucke oparbeB 1o pa3ymy.
Bo3MokHOCTL BHEe3eMHOH KN3HU

Bo Bcenennoii cymectByeT OECKOHEYHOE KOIMYECTBO 3Be3l, MONoOHBIX Hamemy ConHity,
BOKPYT MHOTHX 3Be€3]] UMEIOTCS TJIaHEeThl, 00pa3ys CUCTeMBbl, cxokue ¢ Hamei Conmaeynoit. Heyxenu
HU Ha OJJHOM M3 MUJUIMAP/AOB IJIAHET HeT KM3HU? MHOrue yueHsle yBepeHbl: Ijie-To Bo BeesenHoit
CYILIECTBYIOT Kakue-To (hopMbl ku3HH. CKOpee Bcero, OHM COBEPILIEHHO He MOX0XKHU Ha 3eMHYI0, BO3-
MOHO, OTIMYMS HACTOJIBKO KapAIMHAIBHBI, YTO HUKAKOEe OOIIEHNE W B3aUMOJICHCTBHE HEBO3MOKHO.

Ho naxe ecnmu wiHble (DOPMBI KU3HU U CYIIECTBYIOT, HAUTH MX COBCEM HE MPOCTO: PaCcCTOsI-
HUS BEJIMKH, a HAIIM TEXHUYECKUe CpeicTBa orpaHuveHbl. CeroqHs MmovcK BHE3eMHbBIX ITMBUJTM3A-
[IUI BeJIeTCS B OCHOBHOM TIPH TIOMOIIY PAMOTEIECKOIIOB: YUSHbIE TIHITAIOTCS OOHAPYKUTh CUTHAJIBI
MCKYCCTBEHHOTO IMPorCcXokaeHus1. [Ioka HUKaKMX WHOTUIAHETHBIX IMO3BIBHBIX HE 3a(DUKCUPOBAHO, HO
Bcenennas Benvka, v Hafiexkja aCTPOHOMOB HE YMUPAET.
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Ne 95
Caensmnui iuk Coanna. Kak 6e3omacHo
HA0JI0JAThH 32 HAIIHM CBEeTHJIOM

Cpeny acTpOHOMOB-JIIOOUTEJEH MOIMyJIsipHA TaKast MIyTKa: mocMoTpeTh Ha CoJHIIE B TEJIECKOI
MOJKHO Ba pa3a B JKU3HU — IIPABbLIM U JICBbIM I'JIA30M. Kak moxno AaoraaarbCA, O0JIs IpaBAbl B 3TOU
urytke gocruraer 100 npouenToB. Cmotpers Ha CoHIE OMAaCHO Jake HEBOOPYKEHHBIM IJIa30M, UTO
yX TOBOPHUThH O MpUOOpPE, KOTOPHIH (DOKYCHpPYET CBET U MHOTOKPATHO MPUOIMAKAET K HAM OCJIETIH-
TEJIbHO CHSIIOIIYI0 3Be3/1y ! B o01em, BceM HauMHAIOIIMM aCTPOHOMAM CJIeAyeT 3alIOMHUTDb: CMOTPETh
B Testeckon Ha CoJTHIIe, He MCTIONB3Ysl CIIeMaTbHbIe METO/IbI, HeJTb3sl.

I[epBoiii MeTox 6e30omacHoro HadmoaeHus 3a CosHieM — npoekus. B aTom cityyae Teneckon
paboTaeTr Kak mpoeKkTop ciaaioB. ColHEeYHbIE JTy4H MONagaoT B 00bEKTHB, a N300pakeHue MpoeLu-
pyeTcsl Ha YCTAaHOBJICHHBIH Tiepe]] OKYJIsIpoM 3KpaH. HaOmonaren He CMOTPUT B OKYJISIp TeJIecKora,
OH HaOMIOAEeT 32 CBETHJIOM Ha KpaHe U U30eraeT OMacHOCTH CKeUb CETUaTKY I71a3a.

Bropoii meToz, 6oiee TeXHOJIOTMUHBIN, — UCTIONIb30BAHUE CIIEIIUATTBHOTO COTHEUHOTO (DUIIBTPA.
Takue cBeTo(HIBTPhI OBIBAIOT BHEIIHKME W BHYTpeHHUE. [IepBble 3aKperuisioTces nepe 0OObeKTUBOM,
TO €CTh CBET IOMA/aeT B TEJIECKOM TOJIBKO MOCJIe TOro, Kak MuHyet (puibTp. Bropbie HageBaoTcs Ha
oKyJsip. OHU MPOIYCKAIOT MEHBIIIEe CBEeTa, HO CUMTAIOTCS MeHee Oe30MacHBIMH, TIOTOMY YTO MOTYT
MOBPEIUTHCS OT CUIIBHOTO Harpesa. Eciii HaGmoartess He 3aMeTUT 3TOro cpa3y, 3peHUI0 MOXKET ObITh
HaHECEeH Bpe/l.

VY npodeccnoHaIbHBIX aCTPOHOMOB €CTh BO3MOXHOCTD MOAPOOHO U Oe3 OMacHOCTH IS I71a3
paccMOTpeTh HAIITy 3BE3/Ty — He TaK JIABHO ObLIIH IMTPHTyMaHbI CTICIIUATbHBIE «COTHEUHBIE» TEJIECKOTIBI,
OCHAIIICHHBIE BHICOKOTEXHOJIOTMYHBIMU MHOTOCJIOWHBIMU (pUIbTpaMu. OHU 33JIepKUBAIOT OOJIBIITYIO
YacTh COJTHEYHOIO M3JTyYEHHUsl U NPU 3TOM HE MEIIA0T paccMaTpUBaTh CBETWJIO B MEJIbUAMIINX
MOIPOOHOCTSIX.

Kpaie coiHna — HeTy B Mupe 00ra, HeT OrHsl, OTHsI JJIOOBH 4y/1eCHEN.
— Maxcum I'opvkuii
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Ne 96
I'anakTuka Kak Tejeckon. I'paBuTanmoHHble JUH3bI

[Tpu momMoIM CTEKJISTHHOM JIMH3bI MOKHO C(POKYCHPOBATh CBET U MPUOTU3UTH N300paKEHUE —
9TO MPOUCXOOUT ONarogapsi MpeJoOMIICHHIO CBETa Ha IPAaHMIIE CTEKJIA U BO3/IyXa. A UTO Ipe/CTaBseT
co00ii TpaBUTAIIIOHHAS JIMH32, MOXKET JIM OHA YBEJIMUMBATh M300pakeHe?

['paBuTanivsi 3aBUCUT OT Macchl, CJIeJOBATENIbHO, I'PABUTAIIMOHHbIEC JIMH3bI — 3TO MACCUBHBIE
OOBEKTHI: 3BE3/Ibl, TAJIAKTHKY, CKOTUIEHHS FAJIAKTHK. B Bakyyme KocMoca CBET JABUKETCS TIO MPSIMOH,
HUKY/Ia He OTKJIOHSISICH. Tak CBET JaJieKuX 3Be3/1 JOXOIUT JO Halllel TUIAaHeThl, U Mbl MOXeM HaOJmio-
JaTh CBETHJIA.

A 4TO CITyuyHTCS, €CIIM Ha Iy TH CBETa OKaKeTcs 00JacTh CMIbHOM rpaBuTarmu? CorjiacHo Teo-
PUM OTHOCUTEJILHOCTH, MOIIIHOE TIOJIe TPAaBUTALIMK UCKPUBJISIET MPOCTPAHCTBO, 3HAUUT, JIyd CBETa
WCKPUBHTCS U TIPOU3OUIET MpEOMJIeHHE, KaK B JIMH3e. TakuM 00pa3oM JasieKue 0ObeKThl, HaXO/si-
IIMeCs 0331 I'PABUTALIMOHHBIX JIMH3, CTAHOBATCS Oosiee OMM3KUMHU.
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Ne 97
HeBuaumbie BotHbI mH( opMmamun. KocMuueckoe u3JryueHnne

B03MOXHOCTH 4eTOBEYeCKOro BOCHPUATHS OIPAaHUUYESHBI: MBI HE MOXEM BHICTh UH(MpaKpac-
HOE, PEeHTIeHOBCKOEe, raMMa-u3JTyueHre Wi, K IpUMepy, CIbIIIATh yiIbTpa3ByK. K cuacTeio, coBpe-
MEHHasi HayKa CO3/1ajla MHOKECTBO MTPUOOPOB, MO3BOJISIONIMX MTO3HABATh MHUP BO BCEX €r0 pa3HOO00-
Pa3HBIX MPOSIBICHUSX.

Jlo n300peTeHus paauoTeaecKoIoB aCTPOHOMBI Ha0 01K BeeeHHy 10 JIUITb B BUMMOM JHa-
Ma30HE, C X MOSIBJIEHUEM CTaJI0 BO3MOKHBIM MCCIIE0BATh JIEKTPOMAarHUTHOE U3JTyYeHUe, UIylIee
OT BCEX KOCMHUYECKMX OOBEKTOB. DTO OUEHb CUJIbHO MPOJIBUHYJIO ACTPOHOMHUYECKYIO HAYKy BIEpes.
CyluecTByeT MHEHHUE, YTO KOJIMYECTBO OTKPHITUI, COBEPILEHHBIX MPU MOMOILIM PaJUOTENIECKOIIOB,
IIPEBOCXOIUT KOJMYECTBO OTKPHITUH, CIEJIAHHBIX /10 TOTO, KaK MOSIBUJINCH ITU UCCIIEIOBATEIbCKHE
MHCTPYMEHTHI. B pasmoreneckone BMeCTo 3epKasia UM JIMH3bI UCTIONb3YETCs ClelMalbHAs aHTEHHA,
(okycupyroias 37MeKTpoMarHuTHeie BOHBL. [lanee nHpopManus o6padaTbiBaeTCs pagioMeTpoOM U
repeiaeTcs Ha MOHUTOP.

PanuoBosHBL — Jasieko He eIMHCTBEHHBIN BU JIEKTPOMATHUTHOTO M3TYUYEeHUs], UAYIIEro U3
kocMoca. K mpumepy, 3Be311a B MOMEHT CBOEro 0Opa30BaHMsI UCITyCKaeT MH(PaKpaCHbIE BOJHBI, a B
3peJiol CTaIH, KOT/Ia B Ape MPOUCXOIAT PEAKINH SASPHOTO CHHTE3a, OHA U3Ty4JaeT BUAUMBIN CBET.
PazorpeBasich J10 ThICSY I'PayCcoB, CBETUIIO OTIIPABJISET B POCTPAHCTBO YABTPAUOIECTOBBIC BOTHBI,
¢oToHbI. B MOMEHT B3pbIBa M3JTyUeHUE CTAHOBUTCS PEHTTEHOBCKHM, a €CJIM 3Be3/1a CTAHOBUTCS Uep-
HOW JIBIPOM, OHA HAYMHAET UCITyCKaTh raMMa-iydd. Bce 9Tu u3jydeHus: cerogHs MOKHO 3ahUKCH-
pOBaTh TeJIeCKOMaMHU COOTBETCTBYIOIIEH CHEeMaIN3aIluK, TIPA 3TOM OOJIbIIAas UX YacTh HAXOOUTCS
Ha OKOJIO3EMHOI OpOHTe, TaK Kak 3eMHast atMocdepa He MPOMyCKaeT MHOTHE BUABI KOCMHUUYECKUX
JTy4ei.

[eapl0 HaAyYHBIX 3HAHUI JOJKHO ObITh HampaBJeHHE yMa TaKHUM
00pa3oM, YTOObI OH BBHIHOCHJ NMPOYHbIE M HMCTHHHBIE CY)KJEHHS O BCeX
BCTPeYaIomMXCcs npeaMeTax.

— Pene Jlexapm
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Ne 98
BcesieHHasI ri1a3aMu TeJecKona «XaooJ»

OrpomHbIi KOCMUYECKHUI Tesneckon «Xaoom», 3anymennbiii HACA u EBporieiickum KocMu-
YyeckuM areHTcTBoM B 1990 romy, yke TpeTHii IecSITOK JIeT HeCeT BaxTy Ha OKOJO3EMHOW OpOuTe.
OTO aBTOHOMHAasI 00cepBaTOpUsi, KOTOpasi HAXOAUTCS 3a MpeesiaMi 3eMHOU aTMOC(hepbl U MOXKET
M3y4arh pazIMuyHble BUABI M3IYyYEHUH, MIYIIUX U3 KocMoca. 3a rofbl paboTsl «Xadbom» mpenocra-
BWJI yYEHBIM OI'POMHOE KOJIMYECTBO IIeHHON MH(pOpMAaIK, KOTOPYI0 HEBO3MOKHO OBLJIO TIOTYYHTh,
uccreyst He0o Mpy MOMOIIY TPUOOPOB, HaXOAMMXCS Ha 3emiie. biarogapsi OKOJI03eMHOMY Telie-
CKOITy, aCTPOHOMBI TIEPECMOTPET MHOTHE Hay4HbIE TEOPHH.

B momeHT 3amycka «Xa00ma» acTpOHOMBI HE 3HAJIM TOYHOrO Bo3pacta BceneHHOM, nupol
ObLTM OueHb puoOIM3KTENbHBIE — OT 10 10 20 MITHapAoB JieT. M3ydyeHue myJibcapoB, MPOBECHHOE
TEJIECKOTIOM, TIO3BOJIUJIO OIpeIe/INTh, UTo Harel Beenennoi 13,8 Mmuimrapaos jet. «Xad0s1» momor
YCTAaHOBUTh YCKOPEHHUE, C KOTOPBIM pacimpsieTcs BeenienHasi, ¢ ero moMomibio ObUIM UCCIIEI0BaHbI
CBEpXMACCHBHBIC YEPHBIE JIBIPHI, HAXOAAIINECS B IEHTPE HaIllel TaTlakTUKH, — JI0 « Xa0071a» 3HaHUS O
HUX ObUIM YMCTO TEOPETHUECKMMU. MOIIIHBIN TEJIECKOIT CIIOCOOEH 3arJIsIbIBaTh HE TOJIBKO B TAJIEKUE
yrojku BceneHHOM, HO M B ee IMpOIUIoe, C €ro MOMOIIBI0 aCTPOHOMBI Y3HAJIM MHOTOe 00 STamax
bopmupoBaHus 3Be3/1, TAIAKTUK U X CKOTUICHUI.

3a BpeMs ciykObl «Xa001a» K HEMY JIETaJIM YeThIpe SKCICAUIIMYU ISl PEMOHTA W TeXHHUYe-
ckoro oociyxuBanus. [leppoHauaIbHO MHKEHEPBI JyMaJld, YTO TEJIECKOI MPOCITYKHUT OKOJIO 15 Jier,
HO «Xa00» mpeB3oI1IeN Bee oxkuaanus1. TeM He MeHee, 000pyIoBaHUE U3HAIIIUBAETCS, U OYSHb CKOPO
CaMblii BHIIAIOIIUICS TEJIECKOI IIPEKPATUT CBOIO paboTy, a eMy Ha CMEHY MPUJIET HOBast, bojiee coBep-
IIeHHas JieTamas o0cepBaTopusl.

YesnoBek 3aTepsiH B IUIyxoMm yriay Bcenennoii.
— bae3s llackaawv
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HA OKOJIO3EMHOM
OPBATE




H. II. Cepauea. «99 cexperoB acTpOHOMUM»

Ne 99
danracTnueckoe oyaymee. Iliansl Ha XXI Bek

B XX Beke ObUIO COBEPIIIEHO MHOKECTBO TIOTPSICAIOIINX OTKPBITHI B 00/1acTH (DU3UKH, Cpen
HUX — TEOpHUsI OTHOCUTEILHOCTH DUHINTEHA, KBAHTOBAsI MEXaHUKA, sIEPHbINA cCHTE3. Bee 1o npu-
BEJIO K MOIIIHOMY ITPOPbIBY, OJHUM U3 PE3YJIbTATOB KOTOPOI'O CTAJI0 OCBOEHHE YEJJOBEKOM KOCMUYe-
ckoro mpoctpancTBa. Ha pydesxe XX—XXI BekoB, IO MHEHUIO MHOTHX YUYEHBIX, TOXE ITPOM3OIIIE
MIPOPHIB, TENEPh yke B 001acTu acTpoHOMUHU. CBSI3aH OH B MEPBYIO OYepe/Ib C COBEPIICHCTBOBAHUEM
TEXHUYECKMX CPE/ICTB HAOJIO/IEHUsI 32 KOCMOCOM. Biaronapsi MOIIHBIM TeJleCKOnaM, BHIHECEHHBIM Ha
OopOUTY 1 OECIIMIIOTHBIM CTAHIMSAM, OTIIPABIEHHBIM B JajibHUe yroikyd COTHEYHON CUCTEMB, HAIlIN
3HaHMsA 0 BceneHHol nepenui Ha HOBbI yPOBEHb.

Pecypchl nocnennero npopeiBa eiiie He ucyepriaHbl, ydeHble MpooJiKaloT u3yvars Beenennyio,
ee MPOUCXOXKJIEHNUEe, CTPYKTYPY, MPOLIECChI, KOTOpble B Hel mpoucxoasaT. MccnepoBanue KocMuye-
CKUX W3JYYeHUH W 4YacTHI], MOJCIUPOBAHNE TIIOOAIBHBIX MPOIIECCOB KOCMOCAa MOXET MPUBECTH K
HOBOMY MPOPBIBY — co3/ianuio ExuHoit Teopun Beero.

Cpeny OkaidMX TUIAHOB ACTPOHOMUU M KOCMOHABTHKHM — HOBBIE acTpodu3nueckue 1ado-
paropuu Ha opOHUTe U 3a ee Ipeneaamu, uccieaoBanrue ConHila, ocBoeHre JIyHbI 1 KOJIOHU3AIMS
Mapca. OpuH U3 IPOEKTOB KOJOHM3aMK KpacHO# TUIaHeThl BHIIVIAUT TaK: IPyIa MapCOHABTOB
oTmpasisiercss Ha Mapc, B pacriopskeHUH KOJIOHU3aTOPOB — SIZICPHBIN PEaKTOpP, KOTOPBIN 00eCTIeTnuT
WX 3Hepruer, o0OpyIoBaHUE ISl BHIPAIIIUBAHUS U CUHTE3UPOBAHUS MTPOIYKTOB, JIEKAPCTB U BCETO,
YTO HYKHO YeJIOBEKY ISl HOPMAJIBHOTO CyIliecTBOBaHUsA. Kax/ple 1Ba roga, B MOMEHTHI TIPOTHUBO-
crosiHus 3emim 1 Mapca, Ha KpacHyio mianeTy OymyT OTIPaBIsATh KOHTEHHEPHI C HYKHBIM IPy30M
¥ HOBBHIX 100poBosiblieB. CO BpeMeHeM MapCHaHCKask KOJIOHUsI CTAHET TIOJIHOCTHIO He3aBHCUMOU OT
3emin.

Bce, uTo MBI HH 3HaeM, Mbl 3HaeM 0JiaroJgaps MedraM MedrtarteJen,
¢paHTa3€pPOB M YUEHBIX-NIOITOB.
— Baaoumup Bepnaockuii
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B BAVKAAUME AECATUAUJIETA
INMNJIAHAPYETCA CO34ATL HA
MAPCE KOJIOHVIO, KOTOPAS

BEYAET TIOJIHOCTLKO CEBA

OBECTIEYBATL

167



	Солнечная система
	№ 1
	№ 2
	№ 3
	№ 4
	№ 5
	№ 6
	№ 7
	№ 8
	№ 9
	№ 10
	№ 11
	№ 12
	№ 13
	№ 14
	№ 15
	№ 16
	№ 17
	№ 18
	№ 19
	№ 20
	№ 22
	№ 23
	№ 24
	№ 25
	№ 26
	№ 27
	№ 28
	№ 29

	Звезды
	№ 30
	№ 31
	№ 32
	№ 33
	№ 34
	№ 35
	№ 36
	№ 37
	№ 38
	№ 39
	№ 40
	№ 41
	№ 42
	№ 43
	№ 44
	№ 45
	№ 46
	№ 47

	Вселенная
	№ 48
	№ 49
	№ 50
	№ 51
	№ 52
	№ 53
	№ 54
	№ 55
	№ 56
	№ 57
	№ 58
	№ 59
	№ 60
	№ 61
	№ 62
	№ 63
	№ 64
	№ 65
	№ 66
	№ 67
	№ 68
	№ 69
	№ 70
	№ 71
	№ 72
	№ 73
	№ 74
	№ 75
	№ 76

	Изучение космоса
	№ 77
	№ 78
	№ 79
	№ 80
	№ 81
	№ 82
	№ 83
	№ 84
	№ 85
	№ 86
	№ 87
	№ 88
	№ 89
	№ 90
	№ 91
	№ 92
	№ 93
	№ 94
	№ 95
	№ 96
	№ 97
	№ 98
	№ 99


