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C KaXXJBIM rOAOM pacTeT YHCJO JIoOuTeaei act-
pOHOMMH, HaGuaiogaTeisieii 3Be3gHOro He6a. HeGonplnas
KHIKKa H3BeCTHOro mnonyaspusatopa K. Vinepuxa
(F'IP) npepHasHaueHa AJA YUTaTeNsd, KOTODPLIA 3aUH-
TepecoBaJicA 3Be3JHBIM HeOOM, HO He 3HAeT, C 4ero
HayaTb. Ilocsle KpaTKoro BBeJEHUS aBTOP 3HAKOMUT
YUTaTeNA C CO3BE3AUAMH M HauboJiee HHTEPECHBIMH
o6beKTaMH Ha Hebe, ¢ OOLIMM IIJIAHOM CTPOEHUSA
3Be3JHOI BCEJEHHOH ¥ C IIePBBIMH HAOIIOAEHUAMH C
OMHOKJIEM HJIM IIPOCTEHIIUM TeJeCKOIIOM.

B KoHIle KHWIM I@pHUBEAEeHHl TaOJuULUbl APKHUX
3Be3l, IJIaHeT M IIOABH)KHAfA KapTa 3Be3JHOro Heba.
Kuura opuruHajbHO UJJIIOCTPHPOBaHA.

Kuura paccuuTaHa Ha IIKOJBHHUKOB CTapIIHUX
Ka1accoB. Ee ¢ uMHTepecoM IIpOUYTET JIOGOHl 4YeJIOBEK,
HHTEpeCyoIIuica 3Be3AHBIM HeGOM.

Scan AAW

Pedakuyusa kocmuueckux uccnedoarill, acTPOHOMUU
u zeo@uauku



OT PEJAKIHUHU

«BesnukosienHoe 3peauile IIpeAcTaBIseT cO-
0o#t sicHoe HouHoe He00, IIpeKpacHOe U TaMH-
CTBeHHOe B CBoeil GeckomeuHoii rayoune. Hac
mopaJkaeT ero BeJIMuKe, HO HAM XOUYeTCs NMOHATH
ero, pasrajaTh KaXXyI[yIOcd Oecliopsamgo4yHOi
KapTHUHY M MPOHUKHYTH B ee TAWHEBI».

Tak mauunaercs kaura K. Yanepuxa «Houn
y Texeckoma» c moxsarojoBkom «IlyreBogurenn
1o 3Be3ZHOMY HeOy», mepeBOJ KOTOpCOH IpexJa-
raerca BHUMAHHUIO YHTATEJ.

Ilenn 910t KHUrM — TTO3HAKOMUTH HaYMHAIO-
mero JoOUTEeJNd AaCTPOHOMHMH CO 3Be3JHBIM
HeOOM, HAYUYUTH ero pa3bupaTbCcs B y30pax co3-
Be3iUil, OTHICKMBATh HHTEpecyHOIHe ero CBEeTH-
Ja M BeCTH IIpocTeiillie acTpOHOMUYeCcKue Hab-
JIOJeHHS.

Pa3Be He WHTEpeCcHO yMeTh HaWTH Ha He6o-
CKJIOHe He TOJbKO IlonsApHyIO 3Be3gy, HO H

5



Apktyp, Kanenny, Cupuyc u Ilpouuos, yBugeTs
HEBOOPYKEHHBIM IJIa30M 3HAMEHUTYIO TyMaH-
HOCTh AHIPOMEABLI WJIH, BOOPYKHUBIIMCH OHMHOK-
JeM, IIOCMOTPETb HAa KPACHBEHIIyI0 «I'PaHaTo-
ByI0 3Be3fy» — W Iledes!

ABTOp IIpesgHa3HaYaeT CBOIO KHUT'Y AJS BCeX
Jo6uTeseil, MHTePeCYOIIUXCa aCTPpOHOMUeH, a
0c00eHHO AJIA MOJIOAEKH, KOTOpPAasi 3HAKOMUTCS
C OCHOBAMH ACTPOHOMHH B CPeJHUX MIKOJAX.

MosKHO HAaLeATbCS, YTO BCE DTU UUTATENH C
HHTEpEeCOM M MOJb30M AJiA cebsa mpouTyT 3Ty
YBIIEKATEJILHYI0O KHUTY.



Benukomensoe 3penuiie mpegcraBiasieT co0oi
sACHOe HOYHOoe He(GO, MpeKpacHOe U TAUHCTBEH-
Hoe B cBoeli GeckoHeuHoit ray6oune. Hac mopa-
JKaeT ero BeJaudYue, HO HAM XOUYeTCs IIOHATH ero,
pasrajaTth KaXXyUIyIOCcs 0eCIOPALOYHOH KapTh-
HY ¥ IIPOHHUKHYTL B ee TafHBI. ITO OTHIOOL He
moMeIaeT HaM HAacCJaKJaTbCsl KPacoTOM 3TOH
KapTUHBI — HAMPOTHUB, JUIIL JeTaJbHOEe 3HAHUE
MMO3BOJIUT IOJHOCTHI0 OXBATUTH €e.

ACTPOHOMUS OTHOCHUTCS K JPEBHEHMIIUM ec-
TecTBeHHBIM HaykaM. CoBpeMeHHas aCTPOHOMHU-
YyecKadA HayKa pasfeiujach Ha CTOJb OOJBIIOE
YHCJI0 y3KUX obsacTeif, 4YTO CKOJIBKO-HHUOYIH
NoApoOHOe M3ydYeHHe UX TPeOyeT O4eHb MHOTO
BpPeMeHH. ITO BO3MOXKHO TOJBKO IJs CIIelraju-
CTOB; TeM He MeHee KaiKJIbIi B HAIIU AHU HOJ-
JKeH yMeTh II0 KpaiiHel Mepe OPMEHTHPOBATHLCS
Ha HebOe, 4YTOGBHI HApPUCOBATh AJIA ce0A HaydHYIO
KapTuHy BceneHHOIA.



He Bce MMeOT BO3MOYKHOCTH BCTYNIUTL B
aCTPOHOMUYECKOEe OGIIEeCTBO MU MOCTOAHHO IIO-
celllaTh IJIAHETAPUM WM MIKOJBHYIO 00cepBaTo-
puo0. dTa KHUra JOJKHA CIAYKUTH IIYTEBOJUTE-
JIeM TeM, KTO CAMOCTOSTEJbHO HCCIeAYeT 3Be3J-
Hoe He0o. OmHa mpeaHasHadeHa MHJs BCeX
JMI00uTeN e, WHTEePeCYIUIUXCS aCTPOHOMUEI,
a 0CO0EHHO IJIA MOJOJBIX JIIOJAeil, KOTOPhble 3HA-
KOMSATCA C OCHOBAMH AaCTPOHOMHM B CPeJHUX
IIKOJIaX.

Hartra kHura mpeskje BCero yKasKeT «IMyTh K
3Be3JaM», TO €CTh HAYYHUT, KAK M B KaKOM IIO-
PSIKe HaJO IO3HABATL HeOecHBIe $BJeHUdA, a
TaKJKe, XOTh U B MeHbIIEl cTemeHH, OyAeT CIIO-
co06CTBOBATh YyIriyOJIEHHOMY HM3YUYEHUIO IIPobiem
actpoHomuu. Hamnr myTes moBefeT HAC OT 3HAKOM-
CTBa CO 3Be3AHBIM HeGoM dUepe3 HaOIOLEHUI
Connua, JIyHBI U MJIaHET K U3YYEHUIO CTPOSHUSA
¥ 3aKOHOB BceseHHOM 1 crioco00B ee HccIef0Ba-
Husa. VCcTUHHYI0O KapTuUHY Heba Mbl YBUAUM BO
BpeMsi BeuepHeil TPOTYJKH M IpexJe BCero
HOUBIO V TeJIeCKOIIa.



BBEJEHHUE

OCHOBHBIE TIOHATHUA ACTPOHOMHH

Haunem c Bompoca o0 I0Jib3€ aCTPOHOMMHU,
KOTOPBIH 3a/laBajicA U3JaBHA. BeTpeuaeTca MHe-
HHe, YTO ACTPOHOMUS ABJISAETCA MepTBOM, Gecro-
JIe3HOU HAYKOH, 4TO 3aHMUMAITCA el (paHTaCThI
u Mmeurtarenu. OgHaxko pabora TaKUX «He OT MHU-
pa cero» y4eHbIX Heo6XoZuMa AJISA HOPMAaJbHOMN
NOBCEeJHEeBHON Kusuu. HUKTO, Hampumep, He
CcOMHeBaeTcd, UTO II0 paJMoO IIPO3BYyYaT CHUTHa-
JIBI TOUHOTO BpeMeHu. Ho 5TH CUTHAJIBI ABIAIOTCS
pe3yJabTaTOM IMOCTOSHHBIX TOYHBIX HAOMI0meHuUi
BUAMMOTO BpalileHus HebecHoro cBoga. Ha ocHo-
Be X BpeMsdA OIIpemesIgeTCs ¢ TOYHOCTBHIO JO CO-
TOM Joau cekyHabl. Ha acTpoHOMHYECKHX O0O-
cepBaTOPUAX C IIOMOIIBIO CIIEIIHANbHBIX HabII0-
IeHUN peryJupyioTcsi MaATHUKOBBIE Yachl HJIHU
IePUOIUYECKN KOHTPOJHUPYIOTCS KBaplieBbie ua-
Chl, JAOIIMe CHATHAJBI BpeMeHH.

Pe3ynpTaToOM acTpOHOMHUYECKHX HaOIIomIe-
HUHI ABJseTCA TaKiKe KaJleHJapb. YiKe B [pesB-
Hellnine BpemeHa aBmkenue Coaunma wu JlyHsr
CAYMUJIO OCHOBOH IJsi cueTa BDeMeHH.

Hapsaay c usmepenneM BpeMeHH BaKHYIO
pOJIb UTpaeT OTpejeieHUEe MECTOIIOJIOKEHUS Ha
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nmoBepxHoct 3emuu. Kanurany kopabis, Tak
JKe KaK MCCJeJoBaTell0 HeHACEeJeHHBIX o06Ja-
cTeil, TpeOYIOTCA AaCTPOHOMMWYECKME 3HAHUJ,
4YTOOBI MMETHh BO3MOJKHOCTH TOYHO OIpEeLeIUTh
IOJTOTy ¥ LUIUPOTY MecTa, rle OHU HaXOTATCH.

I'panguosHble ycmexu  AaCTPOHABTUKU —
BCIIOMHUM BCeM H3BeCTHBLIE IIOJIETHI KOCMHUe-
CKMX pakeT U Kopabjeii ¢ KOCMOHABTaMU Ha
60opTy — ObIIM OBl HEMBICJIMMBI 0e3 TOYHOIO
3HAHUA HaIlledl IJIaHeTHOIf cucTeMbl. B c¢BolO
ouepelbr OJsarogapsi acCTPOHABTHUKE JOCTATHYTHI
oInpefeJieHHbIEe YCIIeXH B METEeODOJIOTUM U Telle-
BUACHUU.

M Bce e aCTPOHOMHUA He TOJBKO CIYIKHUT
NMpaKTH4YeCKUM moTpebHOocTAM oOiecTBa. Ha-
MHOrO BaJ)KHee NO3HaHUE AeHCTBYMOIIUX BO Bcee-
JleHHOIl 3aKOHOMepHocTeii. 3aech, B 3TOH CBoOe-
0o0pa3HoOil «BCeJEHCKOH JabopaToOpun» aCTPOHO-
Mus, @U3UKa U XUMUA YKa3bIBalOT OCHOBOIIOJIA-
ramomue GaKThl U IIYTH AaJbHeMHIIero pa3BUTUA
HAayKU ¥ TeXHWUKH, 34eCb Mbl HAXOIUM HATJIAM-
Heillllie [JOKa3aTelbCTBA MATEPHUAJBHOCTH U
MO3HABAeMOCTH MUpa.

He60 — KHATa ¢ KapTHHKAMH

Ha nepssiit B3rasg Hebo ImpejacTaBisieTcd
6eCropAIOYHBEIM IOJIeM cBeTaluxcsa Touek. Ho
npu GoJiee BHUMATEJIbHOM DPaCCMOTPEHHUU B Iia-
3a OpocaloTcs TPYNIBI 3Be3[, KOTOPbIe KaKyTCs
CBA3AaHHBIMU OJHA ¢ Apyroil. CoeluHeHHBIE BO-
obpaxxaeMbIMU JMHUSIMM, 3Be3Lbl 4acTo oOpa-
3yI0OT OYeHb BIleYATJAMOI[HEe KapTUHBL. Kakum
SCHBIM M IIPO3PAYHBIM CTAHOBUTCA Torza Hebo!
ITH IPYNIbI 3Be3J — CO3BE3JUSA — COCTABJISIOT
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OCHOBY [JJISI OPDUEHTUDPOBKM Ha Hebe (cM. Kapry I,
ctp. 13).

®urypsl co3Be3auii, KOTOPble M3BECTHHI B
HacTofAIlllee BpeMs, Gosblieil YacThbi0 ObLIM IMpU-
IyMaHBI ellle B JPEeBHOCTH. B COOTBETCTBUU C
YPOBHeM pPa3BUTUS B Te BpeMeHa OLHU CO3Be3-
IUs HA3bIBAJNUCHh IVIABHBIM 00pasoM MMeHaMU
rpedecKux OOroB U MUDUUYECKUX I'epoesB, IPyTriie
MOCBAIIAJIUCEH JKUBOTHBIM.

Ilogo6Hble IpeACTaBIEHUS MBI HAXONGUM Y
BCeX HAPOAOB 3eMJIH B CAaMbIX Pa3JMYHBEIX Qop-
Max; y KaXXJOTO U3 HHUX CYILIECTBYIOT IJS MHO-
JKEeCTBa CO3Be3[Uil CBOM COOCTBEHHbIE Ha3BAHU.
ToabKO cOBpeMeHHble Ha3BAHUS CO3BE3NUU 0K~
HOTO IIOJNYIIAPUSA COCTABJIAIOT MCKIIOUEHHUE;
eBpOoIelicKre MOpeIJjaBaTeJ W yBUAEAU UX 3Ha-
YUTEJbHO MO3Ke U JaJi UM Ha3BaHUMA, KOTOPbIE
B OOJBLIIMHCTBE CBOEM TECHO CBS3aHLI C MOpe-
niaBaHueMm, Hanpumep Komnac, Kuns, Kopma
u Ipyrue.

OuepraHusa Cco3Be3AUil TOXKe He Bcerga IIO-
XO0KH Ha QUIypbl, UMEHAMH KOTODBIX OHU Ha-
3BaHbl. M Bce ke CO3Be3gUsl 3HAYUTEJIBLHO 00-
JeryarTr opueHranuio Ha HeGe. CoGCTBEHHO TO-
BOPA, TOJBKO JJIA BTOM I[eJU OHU U HYKHBI. OT-
IelbHbIe 3Be3JbI CO3Be3AUS (PUIUUECKH MEXKIY
co00il He cBsA3aHBI. B JeHCTBUTEILHOCTH OHHU B
GOJIBIIVHCTBE CJIYyYaeB HAXOIATCA B IIPOCTPAH-
CTBe IaJIeKO OfHA 3a APYI'OM M JHUIIL B IIPOEK-
WY KaXXyTCA MHOTAA OIU3KUMHU JAPYT K APYLY.
OZHaKO C IleJbi0 yAOOHOTO Dpa3gesieHUs He-
6a co3Be3gUs COXPaHEHbI B COBPEMEHHOMH
HayKe.

B 1925 r. acTpoHOMEBI cOOpaTKUCh HA MEMKAY-
HapPOAHYI0 KOH(GEPeHIN0, YTOObI Pa3feluTh BCe
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HeG0 HaA 00J1aCTHU NMPSIMOYIOJbHOM GHOPMBI, IIPHU-
4eM ¢ MUHMMAJbHBIMU OTKJOHEHHUAMH OT TIpa-
HUI[ cTapblx co3Be3guil. Ilmomaas HeGecHOMH
chepsl Obla pa3bura Ha 88 co3Besguii, HOCH-
IUX JATUHCKHE HA3BAHUSA, IOHATHBLIE YYeHBLIM
pasHbBIX cTpaH. KpoMme ciay:KeHuUs dTOi NIpPaKTH-
YyecKo# Ilesiu, HaUMEeHOBAHUA CO3BE3IUM U CBA-
3aHHbIe C HUMMU JIET€HILI PAcCKa3bIBAIOT HAM O
KyJbType, ob0pase KU3HU U OOIIECTBEHHBIX yC-
JIOBUAX MKU3HU T€X HAPOIOB, KOTOPbIE JaJIU 3TU
HaszBaHuUa rpynmaM 3Be3n. OHU IIpeICcTaBIIAIOT
coboit, TakuM o0pa3oM, KaK OBl YaCTHUIY HCTO-
PUM KYJIBLTYPHL.

ITpu o6pamenuu 3emau Boxkpyr CosHIila MBI
BUAMM IIOCHeJHee B PA3HBIX yYacCTKaX 3Be3HO-
ro Heba, mosToMy HaM Kaxercs, uyro CoiHile
MeHseT cBoe IOJIoMKeHue cpelu 3Be3n. Ha cBoem
pugumom nytu Cosnile mepecekaer 12 cosses-
I, Ha3BaHUA KOTOPBIX B3ATHI B OCHOBHOM U3
JKUBOTHOTO Mupa. IloaToMy 3Ty 30HY Ha3bIBAIOT
300UAKANbHBLM KpY2OM (IIO-TPEUECKH <«300H» —
SKMBOTHOE), a co3Be3qua — co3ée3duamu 300u-
aka.

Ecim HauMeHOBAaHUSA CO3Be3IUIl BO3HUKJIU
NIPEeUMYIIeCTBEHHO U3 I'DeYecKOro s3bIKa, TO
Ha3BaHUA OT/AEJLHBIX 3Be3J BeAYT CBOE IIPONC-
x0xKIoeHue u3 apabckoro. Koneuno, mpu 3Ha-
KOMCTBe eBPOIeHCKHUX aCTPOHOMOB C TUMHU Ha-
3BAHUAMU OHU YACTO HCKaMKaJlHuCh, TAK UTO Iep-
BOHAYAJBHBIA CMBICI B TAKUX CIydasdgX MHOTZA
O4YeHb TPYAHO yCTAHOBUTH. MHOrue U3 SPKUX
3Be3]] UMeIOT TaKue Ha3BaHUsA, HO ITOro, ecre-
CTBEHHO, HeJOCTATOYHO IJIs TOYHOro obGo3Haue-
HUd 3Be3[. IlosTOMY B aCTPOHOMUU IIPUHATO BCe
ApKUe 3Be3dbl co3Be3qus 0003HAUYATL MAJBIMU
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OyKBaMHU I'peYecKOro ajihaBUTa B MOPAIKE, CO-
OTBETCTBYIOIIEeM, KaK IPaBUJIO, WX BUIUMOH
APKOCTHU, T. €. caMas ApKasa 3Be3Ja — «, 3a Hel
carenyior B, y u T. n. Ho nockonbky Takad cucre-
Ma 0003HAUeHUI JajIeKO He OXBAThHIBAeT BCeX
3Be3J, To OoJiee caabble 3Be3gbl 00603HAYAIOTCS
au6o OyKBaMH JATHHCKOro ajidasura, JHU6GO
HOMepaMM B pa3JIMYHBIX KaTaJjorax.

B pT0if KHUre MBI TO3HAKOMUMCSA JUIIL C Ca-
MBIMU APKUMHU U NpUMeYaTeJLHBIMU 3Be3JaMHU
U ux HasdBaHuaMu. HecmoTps Ha 5TO, MOJIE3HO
3HATH U 0003HaYeHUA 3Be3J, TAK KAK OHU MOT'YT
BCTPETUTHCA IO3JHee B 3BE3JHOM aTJjace UIU B
crenuajbHOil Jaurepatrype. (B mnpuiaoxkeHnuu B
Tabaune 1 CONEepPMUTCH CIHCOK APKUX 3Be3] C
yKasaHueM HEeKOTOPBIX HX CBOMCTB U CO3BE3IN,
K KOTOPBIM OHM IIPHHAIJIEKAT.)

«3Haems Jau Thl, CKOJBKO 3Be3[...»

Takoii BOIIpoC 3aJaeT crapasd HapoJZHAad Iec-
HA, yKa3biBasg TeM CAMBIM Ha HEMCUYMUCIMMOCTh
cBeTAIIUXCH TOo4eK Ha HeGe. OmmHako Koaude-
CTBO 3Be€3]l, BUIUMbBIX HEBOOPYIKEHHBIM IJIa30M,
CPaBHUTEJHHO JIEMKO MOACYUTATH. HOpMAIbLHBIN
4yeJIOBEUECKMI IJIa3 MOJKeT Pas3JUYUTh Ha Hebe
auiik okoso 6000 3Besns. Ho mockoabKy Kax-
OB HaOJIOJAaTeNbh MOJMKET BHAEThL He G6oJbIlle
NIOJOBUHEI BceM HebOecHOM cdepsl, TO OCTAIOTCHA
Bcero 3000 3Be3n. OgHaKo eciyu B3ATH IIOJIEBOM
WIH JaXe TeaTPaJbHBIN OUHOKJIbL, TO YMCJIO BU-
OIUMBIX 3Be3]] 3HAUYUTEJIbHO BO3PACTET U JOCTH-
rger 60 000 u Beime. HeGoabiioil Teneckon
MO3BOJHUJI ObI HacyuTaTh yiKe okomo 300 000
3Be3/I.
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Wrak, OelicTéuTenbHOe YUCIO 3Be3], OrPOM-
HO, a 8u0uUMOe YUCIO UX 3ABUCHUT OT HCIOJIb3ye-
MBIX cpeJicTB HabaiomeHus. 9T0 06yCJIOBICHO
Pas3JIMYHOH SAPKOCTHIO 3Be3A. IIpubamusuTeanHO
IeCATOK OYeHb SPKUX 3Be3J YeTKO BbIJessdeTCs
cpefiu Ipyrux 6oJsiee uiaum MeHee cJaabbiX. 9Ty
APKOCTBb, C KOTOPOIHI MBI BOCIPUHUMAEM 3Be3[bl,
0yzeM HAa3bIBATH B8UOUMbBLM OJleCKOM WU IIPO-
cro 61eckom. Ha moarom myTu oT 3Be3Abl K HAM
cBeT 3HAUYUTeJbHO ociabeBaer. IlosTomy 3Be3ma
C BBICOKOH COOGCTBEHHOH CBETHMMOCTBLIO, HO
HaxXoAAlIlasdACA BecbMa JaJIeKO OT HabGJaomaTeld,
MHOM pas KajkercA oueHb cJaboii, B To BpeMmda
Kak 0OoJiee O0JMBKas 3Be3dla C HU3KOM CBETHUMO-
CTBI0O MOXKeT KasaTbCcid OueHb ApKoi. (Crmmuka,
KOTOPYIO MBI 3a’KUraeM B TEMHOTe Iepe] Ijasa-
MU, KaXKeTcd sApUYe [JaJIeKOoro IIPOKeKTopa.)
BenencrBue aTOro meiicTBUTENbHBIE CBETHMOCTH
IBYX 3Be3[l, BOCOHPUHUMAaeMbIX HAMU OTUHAKOBO
APKUMH, MOTYT DPA3JUYATHCA OUYeHb CHJIBHO.
CBeTMMOCTL 3Be3Ibl 3aBHCHUT OT ee AMaMeTpa u
TeMIlepaTypbl uaaydalomleii moBepxuocTu. Cire-
IOoBaTeJbHO, BUAUMEIN OJIeCK 3Be3Ibl ellle HU-
Yyero He I'OBOPUT O ee AeiCTBUTENLHOIH CBETH-
MOCTH.

Bugumelii 67ecKk 3Be3Ibl IIPUHATO XapaKTe-
pM30BATHL TAK Ha3bIBAeMOM 36€30HOl 8eUUUHOLL.
IIpu »ToM MeHbBIIEeMY OJIECKY COOTBETCTBYET
6onpuee yucjgo. Tak, 3Be3ga BeaUUUHBl 2™
(m — oT nmaTtuHCKoro cjoBa magnitudo — Beau-
yyHa) Apdye 3Be3Abl BeauuuHbl 3™. Bosee sipkue
3Be3bl XapaKTepuayloTes BeawdumHamu 1™, 0™,
—1™ u r. . O4eBUIHO, CJIOBO «BeJIUUYUHA» HE
uMeeT HUKAKOTO OTHOIIeHUA K JelCTBUTEJIbHOM
BeJWUYMHe 3Be3Abl (ee AuUaMeTPy HJIM Macce).
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O0bsiCHEHHE CHMBOJIOB Ha 3BE€3JHbIX Kaprtax

3Be3[bl sipue 0715

» » 0715 — lfnf)

» » l,,nS — 3715

» » 375 — 5,,710

paccesiHHOe 3Be3JHO€ CKOIlJIeHHe

L1apoBoe 3Be3IHOe CKOIlJIeHHe

rasoBasgi TYMaHHOCTb

CliHpaJibHasi TYMAHHOCTb




CaMble AgpKHe 3Be3Jbl UMEIOT BEJIUYUHY 1™ Hiu
0™ (cM. Tabi. 1 B IpUTOMKEHUN), U JIUIIL OTHEeJb
Hble 3Be3JbI BEIXOJAT 3a TH IpeJesbl, KaK, Ha-
npumep, Cupuyc (—1™,4). B Takoii cucreme pas-
JY4YVe B ONHY B3Be3IHYI0 BeJUYMHY O3HAYaer
pasnuuymne OJsecka B [IBa C IIOJIOBUHOM pa3sal;
3Be3Za BeJUYHUHBI 2™ §ojiee UYeM BABOe spUe
3Be3Jbl BeJUYUHBI 3™. BhIpa)keHHBIe B 3TOH
cucTeMe 3Be3JHble BeJUYUHBI HOJMHON JIyHBI M
CoiHIla cOCTaBJIAIOT OKOJo —12™ u —26™ co-
OTBETCTBEHHO.

B rabauuke Ha crp. 16 mpuBemeHnbl 0603HAa-
YeHUA APKUX 3Be3J U HEKOTOPHIX IPYTrUX O0BEK-
TOB HAOJIOJEHHUs, NPUMEHEHHble Ha 3Be3HBIX
KapTrax B 9TOH KHWUTe.

HeBoopy»keHHBIM r1a30M BHUIHLI 3BEe3ALI 0
6-11 BeJIUYMHBI; IOJIEBOM OWHOKJL II03BOJIAET
pasJUYUTh 3Be3AbI NMPUOIUBUTEIBHO OT 8-H 10
11-if BeJIMYUHBI; TeJIECKONbI B 3aBUCHUMOCTH OT
guaMeTpa uUX o0beKTHBa 00ecleYMBAIOT BHUIH-
MOCTb 3Be3J Ao 18-if BequuuHbBI, a GoTorpadu-
poBaHue Heba ¢ GOMBIIMMU KaMepaMU U MHOTIO-
YacoBOM JKCIO3HIIMEH JejlaeT BUIMMBIMHU HA
doTomIacTUHKe 3Be3abl A0 23-# BeJIUYUHEI.

BeckoHegHbIe paccToaHUA

Bugumeiii 671eck 3Be3Abl, KaK MBI BHUJIEJH,
CYIIIECTBEHHO 3aBHCHUT OT TOTO, HACKOJBKO Ja-
JEeKO OT HAaC HaXOAUTCs 3Be3ga. Kak Beauku sTu
paccrosaua? OHU BBIpAXKAIOTCA BOLIEAUINMU B
IIOTOBOPKY «aCTPOHOMHUYECKUMMU» qucaaMu.
Yro6Ll KaK-TO 0CO3HATH MacCHITaOLI paccToAHUM

I Tounee, B 2,512 pasa. — IIpum. nepes.
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IO 3Be3[, IO3HAKOMUMCS BHAUYaJe ¢ MEpAMHU HU3-
MepeHus, KOTOPBIMU HA IPAKTHKe I0JL3YIOTCHA
aCTPOHOMBL.

Cset npoxonaut 3a ogHy cexkyuay 300 000 xm.
(B ompepgesneHun 3TOM BeJUYUHBI BAXKHYIO DOJIb
chIrpajii acTpoHoMuueckue meTonbl.) IloaTomy
paccrosguue B 300 000 xm HaA3BIBAIOT C6eT060U
cexyHdoli. (TeopeTuuecKku cBeTOBOM JIyY MOT' GBI
3a OJHY CEKYHJY COBEDIIUTHL BOCEMb OGODPOTOB
BOKpYT 3eMHoro irapal!) Ogua cBeToBast MUHYTa
osmauaer paccrosHue 18 000 000 xm, cseTOBOI
yac — 1 080 000 000 wxm. VYmMHO»KeEeHHOE Ha
8760 uacos (365 mHeii mo 24 yaca), 3To paccros-
HUE JaeT eJUHUIY C8eT080lU 200, KOTOPHIH COOT-
BETCTBYET PACCTOSHNIO OKOJIO 9 TPUJIIHMOHOB KM
(9 ¢ 12 wynamu!).

Bauskaimaa 3Be3fa ygajleHa orT Hac Ha 4,3
cBeToBOroO roga (oxoso 40 TpunnuoHoB knm). Yro-
0Ll IIPeoOJIETh TaKOe paCCTOSIHWE, paKeTa Cco
cropocTeio 5000 kM/uac monskHa geTeTh 1 MUII-
JINOH JeT. JIeTKO IOHATh, CKOJb HeYAOOHO U3Me-
pPATH B KHUJIOMETPAX PACCTOAHHUS J0 HeGeCHBIX
Tes, yaaneuHbix Ha 100 000 cBeTOBBIX JeT WJIH
elle 0oJee.

O eme 6oJblllell Mepe PACCTOAHUA NAPCEK
(1 nc=3,26 cBeroBOoro rojfa) peun OymeT UATH
HUXKe.

3HAUYUTEJNHLHO MeHbIIEel Mepoi#l pacCcTOAHUSA
ABJSAETCA ACTPOHOMUYecKas edunuya (a. e.), ol-
pelenseMas Kak cpeJHee PacCTOSHUE 3eMJHU OT
Coaumna (150 munnuounos km). IIpu momoru sToit
eIMHUILI U3MEPAIOTCA PACCTOAHUS B IIpefeax
COJIHEUYHOM CHCTeMbl, HAIPUMEP pPACCTOAHUS
miaaner or Coxnma. 1 a. e. coorBeTcTByeT 8 cBe-
TOBBIM MHUHYTaM.
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Connue, Jyna u 3Be3an1

3Be3Abl — 3TO ropsAYuUe ra3oBble IIapbl, II0-
nooHble Hamemy CoJHLY W M3JIydalwolnue coo-
cTBeHHBIH cBeT. IIOCKOJBKY OHM HaXOTATCS
Yypes3BhIYAWHO JaJIeKO OT Hac, Mbl BUJUM UX Kak
TOYKM He3aBHCHMO OT TOro, HabJmogaeM Jd MBI
HEeBOOPY KeHHBIM IJIa30M WJIM C IOMOIIBIO Telle-
ckoma. Tak Kak MBI He RUJUM, UYTOOBI OHU MeHHA-
JI1 CBOU B3aMMHBIe IIOJIOXKEHUS Ha HeGoCBoOJIe,
TO UX TMpe’kJe Ha3bIBalu HEIOIBUXKHBIMU 3Be3-
mamu. ODHAKO B HAcTodAlllee BpeMs U3BECTHO,
4YTO 3Be3JAbl IIOCTEIIEHHO IIepeMellaloTcs Jgpyr
OTHOCUTEJBHO APYra, HO 3TH IIepeMeIleHUs CTa-
HOBATCA 3aMETHBIMU JIMIIbL 32 OYeHb OOJIbIIUe
npomexkyTku Bpemenu. Hamre Cousnne, 6amaxaii-
1asg K HaM 3Be3Jla, OTHIOAL He 0OoJibllle IPYrux
3Be3l, a Hao0OpOT, OTHOCUTCA K MeHbuIMM. Ho
TaK KAaK Mbl HAaXOOUMCA OYeHb «BIUBKO» K He-
My, OHO TMPEICTABJSAETCA HAM OOJBIINM CBETS-
LUMCS TUCKOM.

IIpu paccMOTpeHHM HEKOTODBIX 3Be3f [Jarke
B OMHOKJDb MOYKHO YBHIETh, UTO CBETAIIASCH
TOYKA, BUAUMAS HEBOOPYKEHHBIM TIJIa30oM, CO-
CTOUT U3 ABYX uJIu Gojiee 3Be3n. Takue 060l-
Hble 38€30b. MHOTJA JIMIIb IIPOEKTUPYIOTCS OAHA
mojaJe IPYroii, oJHAKO B AelCTBUTEJBHOCTU Ha-
XONATCA OAaJieKo OZHA 3a JAPYroil B IIPOCTPaH-
crBe. IX Ha3bIBAIOT ONTUYECKUMU OB80UHbLMU B
oTauyue or Quauieckux 06olnbix. Ilocaegunue
0o0pa3ylT B3aMKHYTYIO CHCTeMY, rie ob6a KOM-
moHeHTa (T. e. 00e 3Be3Jbl) ABUMKYTCA BOKDPYT
o0111ero 1eHTpa Macc.

IOpyrue 3Be3nbl BpeMeHaMU MeHAIOT CBOH
0JeCK: MX Ha3bIBAIOT NePeMeHHbiMU 38e30aml.
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Puc. 1. Tax BO3HHUKAIOT BUAMMBIE KoJebaHua O6JecKa
y 3aTMEHHOIl IepeMEeHHOH 3Be3Jbl.

IIpuunna xonebaHmii 6JecKa MOKeT COCTOATH B
TOM, UTO M3-3a U3MEHEHWIl BO BHEIIHUX CJIOAX
3Be3/la MEHsSIeT CBOIO CBeTUMOCThb. CyliecTByioT
TaK)Ke 3Be3Jbl, IIePEeMEeHHOCTh KOTOPBIX 00y CJIOB-
JleHa IePUOJUYEeCKUM 3aTMeBaHUEM APKOH 3Bes-
Ibl Gojiee TEeMHBIM ee CIYTHHKOM, B pe3yJib-
TaTe 4Yero IPOUCXOAUT yMEHBbIIeHHe OOGIIero
Osecka.

Taxkue 3Be3Abl HA3LIBAIOT 3ATMEHHbLMU ne-
pemerHbiMu. OHU ABIAIOTCA, COOCTBEHHO I'OBO-
pPfA, ABOMHBIMH, [IPUYEM IIJIOCKOCTH OpPOUT KOM-
IIOHEHTOB IIPOXOAAT Yepe3 JIyU 3peHus HabJro-
Jarens (puc. 1).

Eciau usMeHeHUsA CBETUMOCTH 3BE3AbLI HOCTa-
TOYHO BEJHMKH M OXBATHIBAIOT GOJBINNMEe IIpOMe-
JKYTKH BPEeMeHM, TO Ha MecTe caaboil 3Be3Ibl
WU Ja’ke HA «IIYCTOM» MecTe Ha Hebe BCIIBIXU-
BaeTr OoJiee sApKas, «HOBasg» 3Be3fa. Takue HO-
8ble 36e30blL OTHIOAb HE BO3HMKAIOT BHOBb, KaK
CUMTAJM paHbIlle, a JHUIIb CTAHOBATCA 3HAYU-
TeJbHO ApYe OJarogapsd B3PLIBHBEIM SBJICHUSAM.
ITocne pe3koro yBesuueHusa 06JeCK 3Be34bI BHOBD
MeJJeHHO ociabeBaeT O TeX IIOP, IIOKA 4Yepes
HECKOJIBKO JIET UJIU JeCATUJIETHII He yCTaHABJIU-
BaeTCA MEePBOHAYAJILHBIN OJeCK.

IInanerst Mo CBOEMY CTPOCHHIO IIPUHIIUIIU-
aJbHO OTJIHYAIOTCA OT 3Be3J]. Kak u mama 3em-
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s, Apyrue IJIaHETHl TOXKe NIPeJCTaBIAIOT coboit
TeMHBIE OXJIasKAeHHBbIe Tejla, He U3JIydaloliue
COOCTBEHHOI'O0 CBeTa [B OINTUUYECKOH o6JyacTu
crnexktpa. — IIpum. nepes.]. Hecmorpa Ha sTO,
MBI BUJUM UX BpeMeHAaMHU KaK SIPKUE 3Be3JHI,
KOTOpBIE Cpedu APYruxX 3Be3J BbIAEJAIOTCA TeM,
YTO IOCTOSHHO IlepeMelIaloTcs IIo He0y: OTCIo-
Ia WX Ha3BaHUEe «CTPAHCTBYIOIIUEe 3Be3AbI» (IIO-
rpeyecKH «ILJIAH9TAC» — OJyMKpawoomasa). Mol
BUAUM uX Ojarogaps OTPa’X€HHOMY HUMHU  COJI-
HeuHOMY cBeTy. [IOCKOJBKY IIJIaHEeTHl HAXOMST-
Cs CpaBHUTEJNLHO GJIM3KO K 3eMJie, TO yiKe B TPY-
0y ¢ He6GOJBIIUM yBelIMYEeHHUEM MOJKHO YBHIETH
ux geiicTBuTenbpHy0 Gopmy. K commeunoii cu-
cTeMe ITPUHAAJIEKAT CIAeAYION[ue IJIaHeTHl (B I0-
pPALKe UX PACCTOAHUSA OT LEHTPAJBHOrO TejJa —
Connmna): Meprypuii, Benepa, 3emas, Mapc,
Onurep, Carypu, ¥Ypan, Hentyn wu IlayroHn.
Kpome aTux [AeBATH OOJBIINX IIJIaHET CYIIECT-
Byer eule okoao 50 000 manpIxX miaHeT, WJIU AC-
Tepoudos, U3 KOTOPBHIX JIUIIb HEMHOTHE HOCTYII-
Hbl HAaOMIOAeHUAM B OMHOKJb.

CnyTHuku TJaHeT TO CBOUM (PUBUYECKUM
CBOMCTBAM IIOJOOGHBI TIJIaHeTAM U TaKJKe CBETAT
orpaskeHHbIM cBeToMm Cosauia. O6GBIYHO OHHU 3HAa-
YUTeJbHO MEHBIIle «CBOUX» IJIaHeT u obpaia-
IOTCS BOKPYr IOCTHEAHUX. 3eMJISI MMeeT TOJBKO
omHoro cunyrHuka — Jlyny, Mapc u Hentyn —
o ABa, YpaH — usTe, CarypH—aeBaTs, a HOmnu-
Tep — IleJbIX ABeHAAIaTh, MepKypuii, BeHepa u
IInyToH He UMEIOT CITyTHHKOB.

Hamia conHeuHas cucrtema Hapsaay ¢ 100—
200 MmuanuapgaMu IPYyTrUX COJHII oOpasyeTr CH-
cremy Maeunozo Ilyru, KOTODBII TAHETCA MaTO-
BO cBeTdAlleiica IIOJOCOM Yyepe3 Bce HOUHOe He6O.
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Kpome namrero Mueunoro Ilytu cyimecTByroT
MHOTYM€ IPYyrue aHaJOTUYHBIE CUCTEMBI, KOTO-
phle BBUAY UX cnupayieodpasHoil ¢opMbl HA3bI-
BalOTCS TaKyKe CRUPAJLbHbIMU TYMAHHOCTAMU
[canaxTurkamu. — IIpum. nepes.]. TepMUH «Ty-
MAaHHOCTL» COXPAHMJICA C TeX BPeMeH, Korjga Te-
JIeCKObI He ofJylagaju elle [TOCTATOYHOM
MOII[bI0, YTOOBI PEe3PElIUTh 3TU TYMAaHHBIE IIAT-
Ha Ha OTJeJibHBIe 3Be3Jbl. B HacrosdAlllee BpeMs
U3BECTHO, UYTO CIHpPajbHble TraJaKTUKH, IIO-
mobHo Hamemy Muieunomy IlyTu, mpepcraBis-
0T coGoi OrpoMHbIe 3Be3AHBLIE CUCTEeMBI. bBiu-
Kafiiasg K HAM rajJlakTUKa — TYMAHHOCTb AH-
Opomedut.

Ho peiicTBuTeIbHBIE TYMAHHOCTU, 8 UMEHHO
CBeTSAIMeCsS WM TeMHbIe ra30Bble U IILIJIEBEIE
00J1aKa pas/IMYHOrO BHUJAA U pa3Mepa, TaKiKe Cy-
IIECTBYIOT B 0OJIbIIIOM KoJudecTBe. OgHo# U3 ca-
MBIX U3BECTHBIX ABJIsSeTCA TymaHHoCcTb OpuoHa,
KoTopas pasjauuumMa Ha Hebe Jake HeBOODYIKEH-
HBIM JIa30M.

Ha He0e jlerko HaNTHU 38e30Hble CKONJAEHUS
pasauuHoro suga. Pacceannvie 36e3dHbvle cxon-
JleHUs UMEIOT HeIPaBUJIBHYIO (POPMY U COCTOAT
U3 HECKOJIbKUX JEeCSITKOB 3Be3l, HAIpUMep XO-
pomio Bugumoe ckomeHue Ilnesdvi. Muorouuc-
JICHHBIE JKe 3Be3[bl ULAPOBbLX CKONJAeHUl, HATIPO-
TUB, OYeHb CUJIbHO KOHIIEHTPUPYIOTCA OKOJIO OJ-
HO! TOUYKHU.

Hexoropble u3 HHX MOMKHO BHIETh Kak
TyMaHHBle NATHA YMKe B XOPOUIMIl OMHOKJB;
MMOJIHOE pa3pellleH’e I[eHTPAJLHBIX YacTed Ia-
POBBIX CKOILJIEHUM HA OTHeJIbHble 3Be3/bl HeBO3-
MOJKHO B HACTOsAIllee BPEMA Haske IPU IIOMOIIH
KPYIHEHIINX TeJeCKOIOB.
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Bce aBmixerca

Tem, KTo XOTh pa3 B TeUueHHEe HEKOTOPOI'o
BpeMeHHU HaO0JI0JaJ HOUHOe HeGo, NU3BEeCTHO, YTO
BHU/J, €ro CYIIeCTBEHHO N3MEeHAETCA 3a HeCKOJbKO
yacoB. Hanpumep, 3Be3fbl, KOTOpbLIie BHaYaje
ObLIM BUAHBI U3 OKHA, CMEHSIOTCA JAPYIUMH.
970 KasKkyllleecs BpallleHUe 3Be3JHOro Heba eCcThb
IPsMOE OTpa’KeHHe JeHCTBUTENLHOTO U TPOTHU-
BOIIOJIOJKHO HAINPABJEHHOTO BPAILIEHUA 3eMJU
BOKDYTr cBoeil ocu (puc. 3). B manbHeiiem gia
MPOCTOTEI MBI OyZeM TOBODUTH O BpalleHUU
3Be3HOT0 Heba, He 3a0bIBasA, OMHAKO, O TOM, 4YTO
B JeliCTBUTEJBHOCTH CYILIECTBYET JHIIL Bpallle-
HUe 3eMJIH.

3a 24 yaca 3eMJs COBepIIIaeT MOJHBIH 000pPOT
BOKPYT CBoe# ocH, HO THeM Mbl He MMeeM BO3-
MOXKHOCTH Y0eIWTBhCA B CYIIECTBOBAHUU ITOTO
IBUKEHUS II0 3Be3JaM, TAK KaK IIocjefHue He
BUAHEI U3-3a BBICOKOI ApkocTu Coanna . JIuin
B TedeHHe KOPOTKOM NMOJHOU (a3bl COJHEUHOIO
3aTMeHUs, korga JlyHa 3akpbiBaeT OT Hac CBep-
Kalouiuii COJIHeYHBIHl AUCK, HAa He0e BUIHEI ca-
Mble SIpKHe 3Be3Mbl.

Bpems cyTOK, B TedeHHe KOTOPOrO MBI HAXO-
IUMCS Ha cTopoHe 3emiuu, obparienHoii k Cons-
Iy, Ha3bIBAIOT AHEM, a BpeMs, KOIjJa Mbl HaXoO-
IuMcs Ha MOporuBomnosioxkuoi CoaHny cropo-
He, — Houblo (puc. 4). Tak kKak moaHbI# 060POT
B 360° HeGo coBepinaer 3a 24 yaca, TO CKOPOCTh
IBUXKEeHHUS Ka’Kmoli 3Be3Abl cocTaBiaseT 15 rpa-

! Tounee, 3Be3fibl He BHUJHBI AHEM u3-32 BBICOKOMH

ApKocTH Heba, 0GYCHOBIEHHOH DAacCEAHUEM COJHEYHOIO
usjiyyenus B armochepe. — IIpum. nepes.
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(spaujenue ¢ 3anada Ha 60CMOK)

Jlsumenug ConHua ¢ BocmoKa
Ha 3anad

Puc. 3. Bugumoe nBuskeHue HeGa KAK OTpPaKeHUE
BpallleHUus 3eMJIH.

nycoB B uac !. Paccroauusa Ha HebGe B IpaJyCHOMH
Mepe MOYKHO IPy00 OIleHHUBATH C ITIOMOILBLIO JIO-
6oro macmraba (puc. 5).

ITouemy Bce cBeTWJa TO ITOAHHUMAIOTCS, TO
onyckatoTesa? Eciu cripoeKTHPOBATHL 3eMHON BK-
BATOP Ha HeOeCHYIO chepy, MOJTydYuM HeOeCHbLil
IK6ATOp, MPOEKIUHU K€ 3eMHBIX ITOJIIOCOB JaLyT
Cegepuutii u FOxucHwili nontocvt mupa. Ilogo6Ho
TOMY KaK TOYKH 3€MHOI NMOBEPXHOCTU IABUXKYT-
cq IapaJjiie]IbHO 3eMHOMY 3KBATOpPY, TaK JKe U
eXXeIHEeBHbIe <«OpOUTHI» B3Be3[  IapaJjiejbHbl
HebGecuomy skBaTopy. Ha Cesepnom u I)xHOM
noJirocax 3eMJAU 3eMHOM U HeOeCHBIM KBATOPHI
napaJujiejJbHBI TOPU3OHTY. B cpemgHuUX ke HIMpO-
tax (Hampumep, npu 52° ceBepHOI IIMPOTHI) He-
OecHbIii BKBAaTOp 06pa3yeT ¢ TOPUBOHTOM YTIoOJ
90°—52°=38°, T. e. Ha DTOH BHICOTe HAXOLUTCS

! Crporc roeops, 3T0 CHpPaBeAJWBO JHUIIL AJIA 3BE3[,
HaXOJAIIUXcA Ha HeGeCHOM B3KBaTope (cM. HHIKe); Bce
npyrue 3Be3fbl ABIXKYTCA B sec 0 pa3 MexpseHHee, Tjhe
0 — ckJIOHeHHe 3Be3Jbl (ee YIJIoBOe pacCCTOsSIHHE OT He-
6ecHoro sksatopa).— IIpum. nepes.
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HoyHas cmopora

[HesHasn
GmopoHa

CONHEYHBIE NTYYN

Puc. 4. Cmena OHs u Houm.

caMad BBICOKas TOYKA DKBATOPA, PACIOJIOMKEH-
Hasa HaJ TOUYKOH fora.

Tak 00BACHAITCA BOCXOX U 3aX0f CBETWJI.
Tam, rge oHU TiepeceKaioT TOPU3OHT IIPU CBOEM
ABHIKEHUU IapaJiejibHO 3KBATOPY, PACIOJIOXMKe-
HBI TOYKM BOCXojJa U 3axoja. Ecau 3Be3ga Haxo-
IUTCA Ha HeOECHOM DKBATOpe, TO TOYKA ee BOC-
XO0Jla pacloJIO)KeHa TOYHO Ha BOCTOKEe, a 3aXO0-
Ia — TOYHO Ha 3amaje. Ecau cBeTHII0 HAXOZUT-
cs ceBepHee UJU I0OKHee HKBATOPA, TO TOYKHU
BOCXOJAa UM 3aX0Ja CMeUIalOTCA K CeBepy WJIU
0T’y COOTBETCTBEHHO.

80
% o
ek g ! 3
* e — -){\ ',, 5 ’;:l
N -

BODbIAS MELBELULA

N

Puc. 5. Cmoco6 oueHKM YTIJIOBBIX DACCTOAHUN Ha Hebe
B rpajycax.
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CeaepHulll noac mupa

HeﬁeCHaﬂ cgepa

////%//

Inockocmo eopu3onma

Puc. 6. Bpemsa, B TeueHHe KOTOPOTO BHIHO CBETHJIO, 38-
BHCHUT OT €ro pPacCTOSIHUS OT Iojioca Mupa. I — HUKOr-
a He 3axoAsllue 3Be3Abl (AJA HaOJomaTeldd B HaIIUX
IIUPOTax); 2 — 3Be3]bl, CMEHAWIIHUECA B Te4eHUE TIojAa;
3 — HUKOrZa He BUAUMEBIe 3Be3[Abl (He BOCXOAsINUe AJISA
HaGJOAaTeNsA HA HAIIUX LIIUPOTAX).

Yem ceBepHee oT HeOeCHOrO »dKBaTopa, TO
ecTh yem Oumke K CeBepHOMY TMOJIOCY MHpa
pacmnoJsio’keHa 3Be3fa, TeM AJUHHee OyIeT yda-
CTOK ee CYTOYHOIrO IIyTH, JIEJKAIIWil HaJX TOpH-
3ouTOM (pucC. 6).

ITpu pBuskeHuu mo HeDy K ceBepy MBI JHO-
CTUTHEeM, HAKOHeIl, TAKOH mapaJjijieiu, 4YTO cBe-
TUJIa, HaXOAdAlllueca Ha Hel, BooOlle He Kaca-
IOTCS JIMHUM TOPU30HTA U HA3BIBAIOTCA II03TO-
My He3daxodswumu 38e3damu. OHU BUIHBI BCIO
HOUb KPYIJIBIi TOJ.

Ona nabGaromaTesls B CeBEPHOM IIOJYIIaDUU
3eMJAM YYACTOK CYTOYHOrO IYTH 3Be3[, pacIo-
JI0KeHHBIX I0)KHee He0eCHOTO dKBaTopa, CTaHO-
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Mymu ceemun

CesepHoiil
nosoc mupa

l

|
lopusonm na N
nonroce | Fopusonm & ymepenHoix
| wupomax
|

]_DPUSOHITI Ha gKsamope
3emast

0

Puc. 7. Yucno He3axogslIux 3Be3J 3ABUCUT OT reorpa-

dudyeckoif mHUpPOTHI MecTa Habmiogenus (Ha CeBepHOM

moyoce 3eMJIM He 3aXONAT 6Ce 3Be3Jbl ceBepHee Hebec-

HOTO dKBaTOpa; Ha 3eMHOM 3KBATODE HET HU OJHOI He3a-
XOASAILIEH 3Bea3bl).

BUTCA T€M KOpOue, YeM JaJiblile K IOT'y PaCIIoJIio-
JKeHa 3Be3ga. Hakonel|, HauMHAsg C HEKOTOPOM
rnapaJijieid, 3Be3/ibl, PaclloJIOKeHHbIe I0KHee ee,
BOOOIIe He IOABJAIOTCA HaJ HAIIUM TOPHU3OH-
TOM. ITO — HegocxodAw e 36e30bL.

HesaxogsniumMu O AAaHHOIO MecTa B ce-
BEPHOM IIOJyLIAPUM 3eMJHU 3Be3JaMU SIBJISIOTCSA
Te, YIJIOBOe paccTosiHue KoTopblx orT CeBepHOTO
[MoJI0ca MUpPa MeHbIlle UJIX PABHO BHICOTE TOJITO-
ca HajJ TOPU30HTOM, H3MepPAeMON KaK yroJ.
JToT yroJ paBeH reorpa@uuecKoil IIUPOTe Me-
cra HaOd0OIeHUA. (AHAJOTUYHO OIPEAEAITCH
He3aXOoAANIMe 3Be3Abl [JsS 0MKHOIO II0JyIapus
3eMJu B 3aBUCUMOCTHA OT MX YIJIOBOTO PACCTOS-
Hua ot FOxkHoro mosioca mMupa.)
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ConHuge
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Hacms sudumozo HebecHozo ceoda

Puc. 8. B pasHrple BpeMeHa roja MBI BHJMM pa3IUYHEIE
co3Be3AMA.

Takum o6pasom, pasmMep B30HBI He3aXOLA-
I[XX 3Be3J 3aBUCUT OT IITUPOTHI MecTa Habiozge-
uus (puc. 7). Hem gaspliie Ha 10T, TeM MeEHbIIIe
pajuyc 5Toii 30HBI, ¥, HAKOHEI], Ha 3¢ MHOM JKBa-
TOpe 6Ce 3Be3AbI BOCXOAAT U 3aXOAAT, BepTH-
KaJbHO TIOAHUMASACH U ONYCKafCh HAJ IOPU30H-
TOM.

Hna unabGuromaTessi, HaXOAIIErocsa Ha II0-
JI0Ce, BCe 3BEe3Jbl COOTBETCTBYIOIIEro MOJyIla-
pus BUIHBI BCe BpeM#A — OHHM He BOCXOLAT U He
3aXOJAT, COBepPIasg KPYroBoe ABUIKEHUE Imapal-
JIeJIbHO MOpU30HTY. B masbHeiiriieM, roBops o
He3aXOAAIlIUX 3Be3faX, Mbl OyJeM HMeTb B BH-
Iy 3Be3[bl, KOTOpble He B3aXOAAT B CPEeSHHUX
CeBepHBIX IIUPOTAX.

HaumnHas ¢ TOYKH BOCXOJa, CBETHJIO IOJHU-
MaeTcsd BCe BbIllle, IOKA He JOCTUTHET BbICIIEH
Touku. Ilocse 3TOM TOYKU KYAbMUHAUUU CBETH-
JIO CHOBa oIlyckKaeTcs u 3axoxut. Korma 3Bespma
MPOXOIUT BBICIIYIO TOUKY CBOeii BUAUMOI Tpa-
eKTOPUH, TOBOPAT, YTO OHA KYJAbMUHUDYeET.
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Kpome BpalileHusa BOKPYTr cBoeil ocu, 3eMJisd
coBepIaeT TakKe IBUKeHUe BOKpyr CoJaHia.
B Teuenue mosHOro 060poTa, KOTOPHIH IPOUCXO-
our npubausurenabHo 3a 365 muei, CosHile He-
MIPEePLIBHO MEHSeT CBOe BUJUMOE IIOJOXKeHUe
cpeau 3Be3l, UTO ABJIAETCA OTPaA’KeHUeM IBUXKe-
Husa 3emau. I1o9ToMy-TO HOUBIO B pa3Hoe BpeMs
rofa Mbl U BUAUM PAa3JIMYHbLIE CO3BE3qUA, HAXO-
LAlrecda B 00JaCTH, IPOTUBOIOJMOKHON CosHIy
(puc. 8). (OueBugHO, 5TO U3MEeHeHUEe BUJA 3Be3]-
Horo He0a He 3aTparuBaeT He3aXOASIIUX 3BE31.)
3Be3/bl e, Cpeau KOTOPBHIX B JaHHOE BpeMsd ro-
na "Haxoxurca ConHile, HEBUIUMBI IJIs1 HAC, TAK
KaK pacCIOCJIOKeHbl Ha JHEBHOH crTopoHe Heba
u TouyT B aydax CosaHiia.

OpueHTHpPOBKA Ha HeGe

Ha nebGecuyio chepy MOMKHO HAHECTH KOOP-
IWHATHYIO CeTKY TaK JKe, KaK BTO CHeslaHO AJISA
3eMJI1 C IeJbI0 TOYHOrO OIpeAesieHUs MeCTOIIO-
JOoXKeHud. B aTOoil KHUTe MBI He OyAeM II0Jb30-
BaThCA ACTPOHOMMUUECKUMU CHCTEeMAMHU KOODAU-
HAT, HO HEKOTOphle MOHATHUA HaM OyayT Heo6Xo-
aumbl. KOpoTKO OocTaHOBUMCS Ha HUX.

KpyroBas suHus, orpaHuYuBamniad Halle
ImoJie 3peHusi, Ha3blBaeTCA ZOPU3OHTOM, a TOUKA,
pacrojiokeHHasi BePTUKAJbHO BBepPXY, — 3eHU-
TOM. BONBIION IMOJNYKPYT, COEAUHAIONIUIA TOYKU
ceBepa U iora M NPOXOAAINUI Uepes3 3eHUT, Ha-
3pIBaeTcA MepuduaHom (MONYLEeHHOM JUHUeH).
Bbicora ceeTusia HaJL ropu30HTOM H3MepSETCS B
rpagycax M OTCUUTHIBAeTCS OT TOPU30HTA MO
3Be3[bl, MeHAdACh B Ipefenax or 0° (rOPU3OHT)
no 90° (senur). Ha puc. 9, Hanpumep, wusobpa-
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Puc. 9. OmnpepeneHue IOJOKEHHUS CBETHUJA B TOPU3OH-
TaJbHOH CHCT€Me KOODAWHAT II0 BEICOTE U A3UMYTY.

JKeHHas 3Be3la uUMeeT BBICOTY oKojso 60°, To
eCTh OHA PacCIOJIOXKeHa OJIM)Ke K 3EeHUTY, YeM K
TrOpPHU30HTY.

OKpy’KHOCTh TOPUBOHTA, pa3jejeHHasd Ha
360 rpamycoB, ToXKe HCIOJB3yeTCA NJSI yKasa-
HuA MmecTra cBeruya. OTcuer 9TOM KOOPAMHATHI,
Ha3bIBAEMOM A3UMYTOM 1 U3MePAEeMOM TaKKe B
rpajycax, BeleTcs OT TOYKHU IOra 4yepes3 3amaj,
ceBep M BOCTOK; HaIpuUMep, TOUYKa 3alaja
uMmeet asumyT 90°, Boctora 270°. Ecau HyXHO
yKazaTh IIOJIOJKEHHEe CBeTHJIa B 9TOHl 20PU3OH-
TaAbHOI cucTeMe KOOPAWHAT, TO CJeLYyeT IIpoBe-
CTH BEPTUKAJBHBIN GOJBIION KPYyr (Hac UHTEpe-
CYeT TOJIbKO YeTBEePTh ITOr0 Kpyra) uepes 3eHUT
M 3Be3Ny OO0 ropusoHTa. ToukKa mepecedyeHUs
Kpyra ¢ ropu30HTOM YKaMKeT BEeJIWYHHY a3UMY-
Ta; usoOpaskeHHas Ha puc. 9 3Be3zxa uUMeeT
a3uMyT 0K0J0 45°. BeicoTa (KaK rCBOPUJIOCH BEI-
1ie) OTCUYUTHIBAETCS B Ipagycax OT TrOpHU3OHTa
BJIOJIb HA3BAHHOT'O KPyTra 0 3Be3JbI.
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K Cesepnomy nomocy mupa

3esum A

3enum B

Puc. 10. T'opu3oHT ¥ 3eHUT HaOIIOZATENS 3aBUCAT
OT ero IMOJIOXKEHHUA Ha 3emIe.

OZHAKO IIOCKOJIBKY KaXXABIM IYHKT MMeeT
CBOIf 3eHUT U cBOU ropusdoHT (puc. 10) u mo-
CKOJIBKY CYTOUYHOE BpalileHue Heba MeHseT a3u-
MYT U BBICOTY CBETUJIA, TO FOPUBOHTAJBHOM cuc-
TeMOIl KOOPAWHAT MOXKHO IOJIb30BATHCSA B TEp-
PUTOPUAJBHO OrPAHUYEHHON o6JiacTu U B Tede-
HUEe JOCTATOYHO MAaJIOr0 MPOME’sKYTKa BPEeMEHHU.
TToaTomMy cyllecTByeT Apyras CHUCTeMa KOODIU-
HAT, C NIOMOIIBI0O KOTOPOH MOYKHO OJHO3HAYHO
OIIpeleINTh I10JIOMeHNe CBeTua Ha Hele.

OIOpHBIMU 3JIeMEHTAMU 3TOH CHUCTEMBI SB-
JNA0TCA HeOeCHBI 9KBATOP U MOJIOCHI MUpa, II0-
3TOMY CUCTeMa He 3aBUCUT OT Habmozares.
Ona HasplBaeTCA IKEATOPUALbHOU cucTemol
(puc. 11). Baonp sKBaTOopa OTCYUTHIBAETCSA TaK

32



3eHum

Ces.nonoc mupa
e gocxondenue
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HebecHoitl axsamop

Puc. 11. OnpejeseHue IIOJIOXKEHUS CBeTHJIA B IKBATODH-
aJbHOM CHCTeMe KOODAWHAT IO CKJIOHEHHMI0O U NPAMOMY
BOCXOXK/AEHUIO.

Ha3BIBaeMoe NpAMOe 80Ccx0oxOeHue TO HAINPAB-
JIEHHWIO K 3amagy u Jajee uepe3 IOr K BOCTOKY;
OHO BBIpa’)KaeTcs B rpajyCcHOIl Mepe, HO yallle —
B 4YacoBoil. B KauecTBe Hauasa oTcuera Gepercs
TOYKAQ 6eceHHez0 pasHoOeHcréus (TOYKa Tepe-
CeueHHUs BECHOH TOAMYHOrO BHIWMMOLO IIYTHU
Comuna c HebecHbIM 3KBaTopom). Ilpsmoe Boc-
XOJKJeHHe 9TOH TouKu cocraBiasger (O 4acos
0 munyTt 0 cexyna (0P 0™ 09)!,

Bropasa koopauHaTa — CKJIOHeHU€e — paeT
YIJIOBOE PACCTOAHHE CBETHJIA K CeBepy HJIH IoTy
OT HeDecHOro dKBaTOpa ; OHO M3MepsAeTCS B rpa-
IycaX M OTCUMTHIBAETCHA BIOJb MepHAKAHA

! Hauanbpuble GyKBBI JIATHHCKUX CJOB: hora (uac),
minuta, secunda. — IIpum. ped.
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CBETHJIA, HA3HIBAEMOTr'0O €ro 4acCoBLIM KPYI'OM, OT
akBaTopa K moiiocy. CeBepHBI ImoJIOC Mupa
umeeT cKJoHenue +90°, a IOxubit —90°,
ToT, KTO BeeT HAOJIOJeHHUSA C TEJIECKOIIOM,
OZHA M3 OCeil KOTOPOro IapaJiuiejibHAa OCH Bpa-
meuna 3emuau (Tak HasplBaeMasl IapaJLIaKTH-
YyecKas YCTAaHOBKA), TOJb3yeTCsa ellle TAKHMH
MOH#THAMHU, KaK 3Be3JHOE€ BpeMSA M 4YacCOBOM
yroa. OHu GHIBAIOT HYJKHEI B TeX CJydasXx, KOr-
Ia Tpedyerca HaBecTH TPYyOy IO NMPSAMOMY BOC-
X0 JCHUIO HA He BUIUMbIE IIPOCTHIM I'JIa30M He-
6ecHbie 06beKTEl. O3HAKOMJIEHHE C DTUMU TOHA-
TUAMHU YBeJIO OB HAC CIAMIIKOM AaJIeKO, TAK KaK
B 3TOH KHUre MBI XOTHM OTrPaHMUYMUTHCA HabJII0-
JNEeHUAMH C IMPOCTHIMH MHCTPYMEHTaMH.

YYUTECHh HABJIIOJATH

Korga saGmiogars?

Hdna usyueHus BceX 3Be3] BUAUMOro Heba
HeOOXOAUMO, YTOOBI IIOJIHOCTBI0O CTEMHEJO0 H
yro6bl He OBLIO 00JMaKoB. IloaTOMYy sicHBIEe 3UM-
HHe Beuepa IMpeANOoYTHTeIbHee JETHHX, TAK KaK
3MMOI paHO HACTyIlaeT TEeMHOTa, XOTH H3-3a XO-
JIOfA U MOKeT OBITh MHOT'AA JOBOJBHO HEYIOTHO.

3uMHee He0O, OTKPHIBAOIEeCA HAM TeMHbI-
MM HOYAMH, IIPeACTaBJfeT co00il NMpeKpacHYIo
KapruHy. OHO HAMHOIO KpacHuBee, YeM HHKOIAa
He OBIBalOIlee BIIOJIHE TEMHLIM JieTHee He(6o.
B mamux muporax jJerom CoJiHIle He omycKaeT-
CcA HACTOJBKO HHU3KO IOJA TOPH3OHT, YTOOBI —
IIpeXkJe Bcero B CeBepHOM yacTu Heba — HACTY-
nuna mojgHas TeMmHoTa. (B cTrpaHax, pacrnoJo-
JKeHHBIX Jajblile K CeBepy, 3TO SABJIEHHE elle
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ficCHee BBIpa’kaercsi B TaK Ha3bIBAeMBIX ITOJIY-
HOYHBIX CYMEePKaX WJIM, HaKOHeIl, B IOJYHOY-
HoM Coanite.) Ho Tak kKak Ha HOYHOM Hebe B Te-
YyeHHe rojJia BUAHLI He OJHU U Te XKe CO3Be3aqud,
TO HAOJIOJeHHs, eCTeCTBEHHO, PACIPOCTPaHs-
IOTCA TaK)Ke U Ha JIeTO.

Kakue guu Haubosee mMoagXogAT AJaA HabIi0-
IeHUii, 3aBUCUT TaKike (eclM He FOBOPHUTH O IIO-
roge) or ¢assl JIyusl (cMm. Huxe). Te, KTO yMme-
eT obpamaThCa C MOABHIKHOI 3Be3JHOH KapToi
(o Heitf roBopurca Ha cTp. 43—45), BHIOHpAIOT
BpeMsA HAOJIOleHUs B 3aBUCHMOCTH OT TOr'o, KOr-
Ia 06'beKT HabJMIoleHus BUAEH JIydllle BCEro.

Tne mabaonarTe?

WpeansHoe MecTo ANA HAOMIOTEHMH TOMXK-
HO YJAOBJIETBOPATH CJHEAYIOIIUM TpPeGOBAHUAM :
HHUKAKOT0 MeIIAoIlero ocBelleHus (yIudHoe
OCRellieHUe, IPOMBILIJIEHHbIe IPeJNPUATUSI) B
HEIOCPeACTBEHHOM OJM30CTH, II0 BO3MOMKHOCTH
cBOOOZHEIN 0030p (B KpaiiHeM cJiyuae XOoTA OBl
Ha IOT) U CcHOoKoiiHas aTMocdepa. Bce aTo He
Bcerja BBHINOJHHMO, a B GOJBIINX IOpofaX CBs-
3aHO C IIepee3gaMH Ha IIPUrOgHOe AJA HabJo-
neHuit mecto. Ho 310 HebGoapmioe 6ecIOKOCTBO
MIOJIHOCTBIC OKYIIUTCA IPH IIePBOM XK€ 3HAKOM-
cTBe ¢ He60M. BrosiHe MPUrOAHBIM MECTOM MO-
JKeT CJHYMKUTh OKHO TeMHOHl M HeoTaIlUBae-
MOl KOMHATEHI, ellie Jydiie OaJKoH. ¥YxoOHee
KOMHATa, OKHO KOTOPOil BLIXOAUT HA CTOPOHY,
ITPOTUBOIOJIOKHYIO  YJHIE, YTO CYILIECTBEHHO
YMeHbIIIaeT OCBEIeHHOCTD.

HmeeT 3HaUYeHHe TaKKe CTpaHa CBeTa, Kyjaa
BBIXOAAT OKHO WU O6ankoH. HeGecHblil 3KBATOp
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U napaJjjiejibHble eMy BHAUMBIe IIyTH 3Be3], BO3-
BBILIAIOTCA HAJ M'OPU3OHTOM B I0KHOM YacTH He-
6a. Tam KyJIbMUHUDYIOT CBeTHJa. ITO HAIPaB-
JeHlUe — caMoe Baj)XHoe IJA HaOJogeHuii, U
JUIIL He3aXOAAllNe 3Be3dbl Mbl HAXOAUM HAa
ceBepe.

IToBessio 06aagaTeN0 IJIOCKOH KPBIIIU, BBI-
COKO PACIIOJIOMKEHHOM IJIONALKU HUJIH YLOOHOIO
JIIOKA Ha cepeJUHe KPBIUIN : OH UMeeT OTKPHITHIN
0630p BO BCce cTOPOHBI Heba. 3aTo rjas ero mou-
TH BCe BpeMs IOJBePraercs BO3IeHCTBUIO 00Jb-
IOr0 KOJHMYEeCTBA CBeTa C YJIMI U U3 OKOH HO-
MOB. YCTPaHEHHI0 MeIIAIoIero HaOJIIJeHUIM
IPSAMOro CBeTa MOJKEeT CJHYMKHUTh OpycTBep Ha
Kpbllile BOKPYT paGouero mecra. BpemeHHO MOK-
HO caMOMY BO3IBUTHYTh TaKoe OrpakjieHue M3
NnaJaToOK UJIU Ofesi.

Kak onpegenuTh HanpaBlieHHUs CTPAH CBeTa
¢ BeiG6panHoro Hamu Mecta? C mocrarounoil gas
HAIINX HAOJIOJEeHUA TOYHOCTHIO 3TO JIETKO MOMK-
HO CJeJIaTh CJeLYIOIUM 06pa3oM.

JAnem oxono 13 yacos CosHlle JocTUraeT Ha-
WBBICIIEH TOYKM CBOoeil TpaekTopuu (KYJb-
MHUHHUPYET) U HAXOAUTCS B 3TOT MOMEHT Ha iore,
yKas3plBaA TeM caMbIM 3TO HamnpaBieHue. (Mu1
ellle yBUAUM Jajiee, 4To, cTrporo rosops, Coin-
e JHUIIL ABa pa3a B roAy HaXOJWUTCA Ha IOTe B
aTOoT 4ac.) B gpyroe BpeMsa CYTOK HaIpaBJIeHUe
Ha IOT' MOJKHO OIIPeJeSIUTh C IIOMOIIbI0 KapMaH-
HBIX WJIH PYYHBIX 4YacoB. [{is aToro Bpalaem
yacel (He cTpeiaku!) Tak, YTO YacoBasA CTpeKa
YacoB YCTAHABJIMNBAETCHA 10 HAIPABJIEHUIO Ha
Coauue. Torga BooOpaykaemasa GMCCEKTpUCA Yr-
Jla MeXXJY 4acOBOH CTPeJKO#i M paguycom Iud-
pel 12 yxkaker HampaBiieHue Ha wor (puc. 12).
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Puc. 12. Ompepenenre HampaBjJeHUs HA IOT
IpY NOMOINM YacCoB.

Houvro MbI OBICTPO HaliileM HaIpaBJieHHNe Ha
ceBep ¢ TOMOIBIO co3Be3xusa Boavwoii Medse-
duybt (puc. 13). IIpogosnkeHne IpsAMOM JHHUM,
coeUHAIONIEH ABe KpaiiHue (JaJbHHUE OT «pydU-
KH») 3Be3/bl «KOBIIAa», HA NATUKPATHOE PaCCTO-
AHUE

«BBepx», Korga BoJssmias MepBeguiia pac-
TOJIOAKEHA HUBKO,
«BHM3», KOTJ]a OHA MOYTH HaJ I'oJIOBOI,

Puc. 13. OnpeneseHne HampaBJIeHUS Ha CeBep
no ITonspHoit 3Be3ge.
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«BIIPABO», KOTJla OHA HAa 3amaje, U

«BJIeBO», KOTJIa OHa Ha BOCTOKe,
ykaspiBaer Ha [IonapHyro 36e30y. Oua Haxo-
IUTCS Ha cesBepe oueHb Oausko k CeBepHOMY
nosiocy mupa. IlpoBelleHHBIII M3 HEro BepTU-
KaJbHBIH OOJBIIONH KPYr IepeceKaeT TOPU3OHT
B TouKe ceBepa. Kak u Bce co3Beagus, Boibiias
MeaBeauiia oOmnuCLIBAET B TeYeHHE CYTOK 00o-
POT BOKpPYI MOJiI0OCAa MHUpa: IOCKOJBKY IIOCIen-
HUI HeIOOBUKEH, ero IOoJIOJKeHHe Bcerga ompe-
JejisgeTcsa COTJIACHO ITPUBEIEHHOMY IIPaBHJY.

B xauecTBe ciefyoliero OCHOBHOI'O YCJO-
BUSA s YCIENIHBIX HaOJIOgeHUil Oblia HasBa-
Ha crnokoiiHass atMmocdepa. IIpoTuB CHIBHBIX
ABUI)KEeHUH BO3AyXa, KOTOpble BO3HUKAIOT U3-3a
eXXeIHEeBHBIX TeMIIePDATYPHBIX Pa3JUYUil HIN
u3-3a JAPYruX NPUYUH, MbI O€CCHUJBHBI, HO CJie-
ayer u3beraTh OJU3KOT'O COCEJCTBA C CHJIBHO
HATPeTHIMH 3JaHUAMU U 0COOEHHO C ABIMOBBIMU
Tpybamu. IlogHumalomniuiica OT HHUX TeIJIbIHA
BO3JYyX COBepIIaeT CTOJb 3aMeTHBIe KoJjiebaHusd,
YTO 9TO ITOPTUT HAM BCIO PaJOCTh HAOJIOZEeHUH.
(TIo To¥ ke mpuYuHe Jydlle HaGJIOZATL U3 He-
oramiuBaeMoil KomHaThl.) Eme 60iblnue mpe-
MMATCTBUA CO3JAaeT IMOABHUIKHOCTH BO3AYyXa NpH
HaOIIOfeHUsIX C ONTHYECKUM UHCTPYMEHTOM, Ha-
npumMep OMHOKJIEM, M3-3a e€ro yBeJUYeHUs.

Kax nHaGaxiomats?

HasepHoe, Kax bl 3aMeTUJ, YTO KOIZA II0-
KHUJaellb OCBEIEHHOe NoMellleHle, TO B TeueHue
HEKOTOPOTO IIPOMEKYTKa BpPeMeHHM BUAUIIL
JUIIb caMble SIDKUE U3 3Be3], UJHM BooOILe He
BUAMIIND uX. JIMIIb mocTemeHHo ria3 MPUBBIKAET
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K TeMHOTe, 3paYOK pacIIupAercA — KaK T'OBO-
pAarT, riaa3 agantupyercsd. CTaHOBATCA BUAUMBI-
MU Bce GoJbllle 3Be3J, U TOJBKO IPUOIU3UTEb-
HO uepe3 IoJjYyaca Mbl MOJKEM IIOJTHOCTBIO KC-
IIOJIb30BATH 3PHUTEJBHYI CIIOCOOHOCTH TJIasa.
JIr060if cBeT MOOGJIM30CTHM He TOJLKO yMEHBbIIa-
eT 4YHCJ0 BUAUMBIX 3Be3l, HO IPU IIONAJaHUHU
Jy4a B rjia3d Ja’ke TOJbKO HAa MOMEHT ocjabiiaer
aganTaiuio rjiasa K TeMHOTe, u Tpebyercd He-
CKOJILKO MUHYT JAJI €€ BOCCTAHOBJICEHUS.

IIpunsato neped HaGIIOAEHUAMHU 3aIOMU-
HaTb GOpPMY CO3Be3Aus, KOTOpOe MOIYT Ha Hebe.
Eciu 60 epemsa Habimogenuii TpebyeTrca elle
pa3 YBUAETh COOTBETCTBYIOUIUI PUCYHOK B KHU-
re, XOpoIIylo CcJyxk0y MOKeT COCIYKHUTL Kap-
MaHHBI GOoHAph ¢ KpacHO# samioi. KpacHbIi
CBeT, KOTOPEIH MOX(HO IOJYYHUTh TAKiKe, 3aKPHIB
OKOIIKO doHaps ¢ OOBIYHOI JaMIo# KpacHOM
6ymaroii, nmpegoxpaHseT rjia3 OT IIOTepu ajall-
TalUH.

Ecau MpeI XoTuM BooOpakaemble JIMHUH,
oYepuMBaIOIie KOHTYPHI CO3Be3IUs, IIOKA3aTh
Ipyromy HaOJIHOZATEN 0, TO MOMHO BOCIIOJB30-
BaThbCcA GoHapem OoJbliero pasmepa, IMOCJeHO-
BaTeJILHO HAIPABJAA €ro Jy4 Ha 3Be3Jbl HH-
Tepecyloiero Hac cosse3gud. PopmasbHO CUH-
TAIOT, YTO CBETOBOIi Jy4 «ymupaercsa» B H300-
pakeHue 3Be3gbl. Oco0EHHO YeTKO BUIEH JYyY
¢onapsa npu cierka TyMaHHOM Ioroge, Koropas,
OLHAKO, He yXYZAIlIaeT BULUMOCTHL 3Be3[.

Kpome 3eMHBIX HCTOYHHUKOB CBeTa, HA BULU-
MOCTh OGIM3KMX K Heil 3Be3J MOKeT CHJIbHO
BIUATH JIyHa, a nmoaHasd JIyHa HACTONBKO SAPKO
ocBemaer He6o, 4TO HabJIOmEeHUe 3Be3[A BPAL
au Bo3MOKHO. IlosTomMy pexkomeHmyercsa usoe-
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raTh MEePUOJOB, OJUBKUX K IOJHOIYHuI. Cae-
geuus o dase JIyHBI MOJMKHO IOJYYUTHL U3 Ka-
nenpapsa. Kpome Toro, ciaeayer MOMHUTBL, 4TO

nepeéas uerBepTh (pacryutad JIyHa) mpuxo-
OUTCS Ha Nepeyr0 MOJOBUHY HOYHU;

nociednasn uderBepTh (yOwiBaromas Jlyua)
TMPUXOAUTCS HA 6TOPYH TOJOBUHY HOYH !.

Henatomue BecTu HaAOGMIOLEeHUS B BeUePHUE
yachl HOJKHBI u36paTh BpemdA, Korga JlyHa
BHAHA B MOCJEeJHeil YeTBepTH; IIPeJIoYUTAIO-
1IMe yTPeHHHUe Yachl BeIOepyT BpeMmd, Korga Jly-
Ha B TIePBOIl 4YeTBEPTH; BO BpPeMA HOBOJYHUS
MOYKHO BeCTH HaOJMI0JeHusa BCIO HOUYL. JacTo Ha-
OJII0ZeHUA OXBATHIBAIOT OOJIBIINME ITPOMENKYTKHU
BPEMEHM U BBIMOJHAIOTCA B caMoOe pa3Hoe Bpe-
MA. Tak Kak HaAOMIOAEeHUS IPOBOAATCS KaK bl
pa3 B Pa3JIMYHBIX YCJIOBUAX, TO MHOI/A Pe3yJib-
TaThl Pa3HBIX HAOJNIOLEHWHl OJHOrO U TOTO Ke
o0beKTa TPYJHO CpPaBHUBATL APYr C APYrOM.
IToaTomy nenecoob6pas3Ho mpu KaxaoM HabTiOge-
HUY BECTH HEKOTODbIE 3aIlMCH.

B zanucax ciaegyer yKasbIBaTh:

1. Mecto u epema.

2. Cnoco6 nabawdernus (¢ HMHCTPYMEHTOM
ua Ge3 Hero, HUCIOJb3yeMOe yBeJWdeHHe IIPHU
dororpadupoBaHUN, BpeMs DKCIO3UIUU U UYB-
CTBUTEJBbHOCTD ILJIEHKH).

3. Habarwdaemolli 06sekT (co3Besmue, ABOIi-
Hble 3Be3[bl, IEpEMEHHbIe 3Be3Abl U T. J. C TOY-
HBIM OO0O3HAUEeHWEeM WJH YyKa3aHUeM KOOp-
JUHAT).

! TIpaBuno, mpuMeHseMoe AJS oONpeleNeHUA a3kl
Jlyubl o ee BUAY, cM. Ha crtp. 153.—IIpum. ped.
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4. Pe3ynvrar HabawleHusa (npu Habmoge-
HUU TIePeMEHHBLIX 3Be3J CPABHUTEJNBHYIO CTe-
NeHb APKOCTH, HAIIDUMeD <«dApKasd, Opubausu-
TeJbHO KaK 3Be3Ja..» WJIM <«HeMHoro ciabee,
yeM 3Be3ja...»; 0coOble 3aMeYaHUA TIJaBHBIM
06pa3oM O HEeOOBIUHBIX MJIM HEM3BECTHBIX fABJIe-
HUAX Ha HebGe, HAIIPHUMeD <«IOJAPHOEe CUAHUE B
06JIaCTH...» U «BUAHO He YKa3aHHOe B KHUTe
TyMaHHOEe IIITHO C HAPKOCTHIO ITPUOJIH3UTEJID-
HO... HeIaJIEKO OT 3R€3Jbl...»).

5. BudumocTb 6 momeHr Habarodenus (cre-
IeHb 00JJAYHOCTH, IIOJIHOE OTCYTCTBHE BUIAUMOC-
TH M3-3a TYMaHHOH HJM OOJAYHOM IIOTOZBI,
CUJIBHOT'O BeTpa, OTPaHUYUBAIOIIHNX I10JIe 3peHUs
JepeBbeB WU 3JaHUH, HELOCTATOYHON TEMHOTHI
HebGa u T. 1.).

He6osbmoii Tpyx, 3aTpauyuBaeMblii Ha Bege-
HUe TaKHUX 3amuceil, BCKOpe OKYIIUTCA TeM, 4YTO
HabuiogaTesns Onarojapsi BO3MOKHOCTH CpaB-
HUTL OTJeJIbHble HaOMIoJeHud OyAeT B COCTOdA-
HHUH COCTAaBHUTH IIeJIYIO CepUio HaOJIIOJAeHMi U I10-
JYYUTH GoJiee TOYHBIE pPe3yabTaThl.

He usBecTHBIE 10 TeX MOp 06BEKTHI HAOJIIOLA-
TeJIb MOJKET BIIOCJIEACTBUU OTOXKJIECTBUTH C IIO-
MOIIbI0 KapThl. TakuMe 3amucu HepeZKO OKa3bI-
BaJIMCh TaKiKe IOJIE3HBIMH U YYEHBIM IIPU ITOSAB-
JIeHMHM HOBBLIX KOMET, IIPH CBETOBBIX SBJIEHHAX
Ha HOYHOM Hebe, IpPH HAOJIOJEHHUAX METEeOpPOB
u T. I

Yem HAOGIIOOATH?

IIpy HMOAXOAMAIIMX YCIOBHUSAX, KOTODHIE OIIH-
caHBbl BBIIIIe, HOPMAJBHOMY YeJIOBEUeCKOMY IJia-
3y HOCTYIHBI Ha Hebe OYeHb MHOTrde OGBHEKTHI.
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HecmoTps Ha 3TO, KasXKAOMY JIOOUTENIO0 XndeT-
Csl C TIOMOIIBI0O BCIOMOraTeJIbHBIX CPEACTB Osu-
JKe NMO3BHAKOMUTHCS C HeOEeCHBIMM CBETHJIAMU.
IloaromMy Hamla KHUTa COZEPKUT MHOTOYUCJIEH-
Hble YKa3aHUHA, KAK U T'Ae MOYKHO YCTAaHOBUTh
UHCTPYMEHT.

Kaxoro ke Tuna MoryT 65ITh HHCTPYMEHTHI?
3aech MBI OTBJIEYEMCS OT aCTPOHOMUYECKUX Te-
JIECKOIIOB, BBINIYCKAEMBIX IIPOMBINIJIEHHOCTHIO ;
B UHAMBUAYAJBHOM IIOPALKe IPUOOpECTH UX,
KakK npaBujio, Tpyauo. Jlydmre obcrouTr meno ¢
OUHOKJIAMHU (B OGOJBIIMHCTBE CJIYYaeB JOCTATO-
YeH TeaTPaJbHBIH OUHOKJB). IIpu 3ToM JHaxke
00JIBIII0M OUHOKJIbL CTOUT CPABHUTEJIBHO HEJLODO-
ro. A MeXxJy TeM Takoe ImpuoGpeTeHHe OIpaB-
gaer cebd, TaK KaK yXKe OTHOCUTEJHHO MAaJbIi
OMHOKJIb OTKDBLIBA€T OYeHb MHOrHUe KpacCOThl
neba. KpoMe Toro, GUHOKJIL MOYXHO IIOCTOSHHO
IepkaTh npu cebe B KadecTBe «0GcepBATOPUU»,
4TOObI UMETh BO3MOXKHOCTh NPOBOJAUTH IIOJHO-
IleHHBbIe HAOJMI0JeHUsA B cCaMbIX Pa3JIUYHBIX Mec-
rax. ToT, KTO pelIuicad Ha 3Ty IOKYIKY, HaigeT
B Hamefi kuure GoraTelif BHIGOD O0BEKTOB Ha-
OnM0JeHusd U BO3MOJKHOCTEHl NpPUMEHEeHUS AJIA
CBOEro UHCTPYMEHTA.

Ho pemaromium Jis nposejeHus Habamome-
HUI ABJISETCS BCE e He KaUeCTBO UHCTPYMEHTA,
a caM HaOJI0JaTelb, €ro CIIOCOOHOCTU U HACTOM-
yuBoCcTh. KTO X0oueT yuuThcsa HaOIIOAATH, HOJ-
sKeH [OMHUTb, YTO MACTEePCT80 NPUXOOUT ¢ Tpe-
HUPOBKOLL.

IIpunesxupiit HabmOgaTENh U JIOOUTEND —
MacTep Ha BCe PYKHM— MOXKET CaM IIOCTPOUTH
CPaBHUTEJILHO JelleBbIi MHCTPYMEHT, KOTODHIH
IpUHeceT eMy MHOro pajocTeil, HecMOTpS Ha
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CBOI0 HH3KYI0 CTOMMOCTH. PeKOMeHZaluM II0
CO3aHMIO TAKOro mpubopa cojepKaTcss B IIOC-
JeaHeil riase.

Yro HabSmomatTp?

B rinaBe «CosBesagus» MBI MCXOAMM M3 Kap-
TUHOK, KOTOPHIe 00JIer4aioT MOMCKH HHTEePEeCHBIX
3Be3fi. OmuchIBAIOTCA TaKxKe Apyrue HebGecHEBIe
00BEeKTHl, TaKHe, KaK TYMaHHOCTH M 3Be3JHble
crkomieHusi. O6 MHTEepPeCHBIX ACTPOHOMHUYECKHX
¥ QUBUYECKHUX OCOOEHHOCTAX HeOeCHBIX TeJ, a
TaKJKe O IBUKEHUH MX paccKas3bIBaeTcs B I'JlaBe
«Crpoenue Bcenennoii». I'naBa «OrkpreiTe Bee-
JIEHHOI» JOIOJIHSAET MpeAbIAYyIHe OIHCaHUEM
HEeKOTOPBIX NAMATHBIX BeX U3 UCTOPHUHU aCTPOHO-
muu. IIpy 3TOM K ONMMCAHHUIO METOLOB HAy4YHOMH
paboTrsl gobaBiieH pasfie, B KOTOPOM PacCKasbl-
BaeTcd, KakK JobuTear MoxKeT paGoTraTh camo-
CTOSITeJIbHO C IIOMOIIbIO CKPOMHEIX CPEHCTB.
KpoMe CcOBETOB OTHOCHUTEJIBLHO CAMOCTOATEJIbLHO-
ro M3TrOTOBJICHUS TeJIeCKOIIa, OIMCHLIBAETCA ACT-
podoTorpacdusa c npocroit kKamepoii.

B Buje npumoxxenns (BKJIeilKa B KOHIle KHU-
ru) jgaercA MaTepHaj AJA USTOTOBJEHHUS IOJ-
BUIKHOM KapThl 3Be3gHoro HebGa. Takum ob6pa-
30M, BJajejiel] 3TOH KHUTU IIOJIyYaeT BO3MOMK-
HOCTb KaXABIH JeHb M KaKAbIH dYac UMeThb
mepej TIJiadaMH HarIsggHOe  IIpeICcTaBjIeHHUe
3Be3gHoro HebGa. IIpu Mmasolf BenwdymHe 3TOM
KapThl ee MOYKHO CBOOOZHO IIOJIOKHUTh B KApDMaH
NUAKaKa U B3ATH ¢ co0oif HAa IPOryJaKYy.

H3zorosnernue Kaprol

O6a Kpyra HaKJeMBalOT Ha TBePABIi, HO He
CJMIIIKOM TOJICTBII KapTOH, obpaliad BHUMaHUe
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Ha To, 4uTo6bl Oymara mpu aTom He ob6pasoBaJa
CKJAaJOK. 3aTeM o6a Kpyra BBIPE3alOT BMecCTe
C KapTOHOM BJOJIb BHEIIHEH OKPYXXHOCTH, a Yy
OZHOrO U3 HHUX BbIpE3aeTcd elle U yKas3aHHOe
oBaJIbHOe oTBepcTHe !. C MOMOIIBI0O TOHKOM HaX-
Ja4yHoil 6yMaru MoXKHO cjerka 3a4ucTUTBH obpa-
30BaBIINECA IIPU BHIPE3AHUH YIJIBI U KAHTEHL.
Ha srom paGora u 3akaHuuBaercsa. UToGbl mpe-
OOXPaHUTH KapTy OT OBICTPOro M3HOCA, MOMKHO
HAKJEUTh Ha 00a JUCKA IPO3PayHYIO ILJIEHKY U
aKKYPaTHO CKPEIUThH ee B IeHTpe (IIpU IIOMOIIHU
3aKJENKH).

Kax noavsosarvcsa kaproi

ITonp3oBaThbess KapToil oueHb mpocto. Iese-
HUS Ha TOJAX 00OMX AUCKOB IO3BOJSIOT yCTa-
HOBUTH JeHb U BpeMda HabGuaiogenus. [as atoro
IpU HAJIOXKEHUHM Ha KapTy JHCTa C BBHIPE30M
HaHeCeHHOe Ha HeM BpeMsa HaOJIIOfeHUA ycCTa-
HaBJIMBAIOT IPOTUB COOTBETCTBYIOIErO AHSA, YKa-
3axHOTO Ha Kaprte (puc. 14). BeipesanHoe oBaib-
HOe OTBepCTHe AACT HAM TOrJa KapTHUHY BUIU-
Moro B 3T0 BpeMaA HebGa. Ilpu aToM HaZo MbIc-
JIeHHO NlepeHecTH u300pakeHUA HA KapTre Ha
BHYTPEHHIOIO IIOBeDXHOCThL HebecHoii cdepsl.
Jlyumre Bcero 3To yjgaeTrcs, eCJH AepsKaTb Kap-
Ty nepej co0oii, IOBePHYB ee BHU3 TOYKOM, 060-
3Hayaomeii or, KOrZa CMOTDHIIL B HaIlpaBie-

! TlososeHUe I[EHTPA OBAJHLHOTO OTBEPCTHUA 3aBUCHUT
OT LIMPOTHI MecTa HaOioOAeHus. B gaHHOM ciyyae oBaja
u3obpaxken AJjs MWUPOTH Bepauna (52°,5), uTo mpuMepHO
cooTBeTcTBYeT Takke mmupore Opna, Kyii6rimesa, Hp-
kKyTcka. O6 M3roToBJeHMH KapThl 3Be3fHOro Heba cM.
Takxke II. . KynukoBckuit, ChpaBouHHK J06uTeNs
acrposomuu, M., 1961. — IIpum. nepes.
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Puc. 14. Ilonoxerue KPYroB 3BE3JHOH KAPTHI
ua 20 uyacoB 15 okTAGDA.

Huu Ha ior. Torga HUXKHSA YacTh oBaJja (rge oH
KacaeTcs Kpyra) COOTBETCTBYET IOXKHOH YacCTH
Heba, lleHTPANIbHASA TOYKA — 3€HUTY, a BePXHASA
rpaHMIla OBajia — JIeKalel Mmo3aJu Hac ceBep-
HO¥M yacTu ropusoHTa. OueHs GBICTPO MOXKHO Ha-
YYUTHCA HACTOJHLKO XOPOIIO II0JB30BAThCA Kap-
TO#, YTO NIPU HOYHBIX IIOMCKAX HA 3Be3JHOM He-
0e oHa cTaHeT HeEpPA3JNYUYHBIM CIYTHHUKOM Ha-
omofaTens.

HcexyceTBeHHBIE CIYTHUKT 3eMJIU TaKXKe AB-
JNAIOTCS HWHTEPECHBIMHM O0beKTaMu [AJisA Habio-
Jeuuii. OHU He M3JIYy4YalOT COOCTBEHHOI0, a CBe-
TAT OTPA’XeHHLIM COJHEYHBIM CBeTOM. Beuepom
u yTpoM (IIpU COOTBETCTBYIOIIEH opOuTe) UX Jer-
KO y3HATh. Yem pgaJjblile OT 3eMHOH IIOBepX-
HOCTU HAXOAWTCA CIYTHHUK, TEM LOJbIEe OH BH-
geH. YacTo OH B TedyeHHEe HECKOJBKUX MHUHYT
BHJEH KaK OYeHb SpPKas CcBeTsAIascd TOYKa
(camble ApKHe BHITJISALAT KaK 3Be3Jbl 1-if Beym-
YHUHBI), IEPEeMEeNAIaACa 10 HebY.
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CO3BE3AHUSA

ITocse onmucaHuA KajXJOro co3Be3JHA H OC-
HOBHBIX OO'B€KTOB HAOJIOJEHUA B HeM JalOoTCA
YKa3aHUA 0 OTHICKAHUIO CO3Be3gusa Ha Hebe.
J st o6eryeHus MOUCKa «HOBHIX» CO3BE3LHIT HA
Kaprax JaHbl (4damge Bcero B 6ojiee MeJIKOM
Macurrabe) «MCXOAHbIe» co3Be3ausa (y2ke M3BECT-
Hble YHTATENI0), OT KOTOPBLIX ITPOBEJEHBbl NYHK-
THUpHBIEe JHHUM K HHTepecylollleMy Hac B JAaH-
HBI MOMEHT CO3Be3HIO.

3Be3abl U, CJIeJOoBaTeJILHO, 00padyeMble UMHU
urypsl Bo BpeMs CYTOYHOrO ABHKEHUA He 3a-
HUMAaIOT OJHO M TO JKe ITOJOKEeHUe OTHOCHUTENb-
Ho ropusdonTa. Ha kaprax onu n3o6paKeHbl Tak,
KaK OHM BHAHBI B CBOEM HaMBHICIIEM IIOJIOKe-
HUU Ha Hebe — B MOMEHT KYJbLMUHAIIWUH.

IIpu moucke co3Bespuii MpugeTca NnpeogoJie-
BaTh OAHY HEOGOJBIIYI0O TPYAHOCTH: B TO BpeMs
KaK IOBEPXHOCThL HeGecHOro cBojJia BBINYKJad,
COOTBETCTBYIOIIIUE DeasibHble (UIyDHl CO3Be3-
Auit n300paKeHbl Ha IIJIOCKOCTH, TAK 4YTO M30-
6pa’KeHUsA HEKOTOPBIX U3 HUX KaXyTcA MCKa-
KEeHHBIMHU.
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PexoMenayeTcsa U3yUYUTh BHAYAJIE HE3AXOAA-
mue cospe3pua. OHU BUAHBI BCerga M JOJIIKHBI
MOCHAYKUTh B JAaJbHEHUIIeM HCXOZHBIM IYHKTOM
AJIA TMIOMCKOB CO3Be3AWii, BUAUMEIX JIMIIb B OII-
pedejieHHOe BpeMsl rojga. OTOT COBeT 0cobeHHO
OTHOCHTCA K HaUMHAIOIIUM HabmomaTenam.

HE3AXOJAIIUE CO3BE3JINA
Boarmaa Meareagumua (xkapra II, crp. 49)

IT0 cosBe3gue sABJAsSeTCA, MOMKAJIYH, CAMBIM
u3BecTHbIM u3 Bcex. CeMb ero sApPKHUX 3Be3j
2-if BeJIMYUHBI, 00Pa3yIOIUX «KOBII C PYYKOI»,
JIETKO HAUTH Ha ceBepHOM Hebe. BmecTe ¢ pajom
Ipyrux 6Goiee ciabbIx 3Be3] oHU 06pasyioT ¢hu-
rypy Boabiuoit Measeauiibl, B KOTOPOil TpH
3Be3Jbl «PYYKH» IIPEJCTABJIAIOT «XBOCT», a 4Ye-
ThIpe 3Be3Abl «KOBIIA» — HUXKHIOID 4YacTbh Qu-
rypbl 3BepA. CoaBesgue Boabmoit Mexgsemguiibl,
KaK ¥ Bce Jpyrue, BpalilaeTCs BOKPYr IIOJIOCA
mupa. ITosToMy MBI HAaXOAHM CO3Be3[Iue He BCer-
Ia B TOM ITOJIOJKEHHM OTHOCHUTEJIbHO 'OPH3OHTA,
KakKk OoHO usobpaykeHo Ha xapre II. Beuepom
<py4YKa KOBIIa» yKa3blBaeT: BECHOH — Ha BOC-
TOK, JIETOM — Ha IoT, 3UMOH — Ha ceBep .

T'omepy 3TO Cco3Be3fue MpemCcTaBIAIOCHL KO-
JlecHUIel ?; TMo3AHee IPpeKU Ha3BaiIU ero «BoJb-
moit MeaBeguneii» (kaxk oHO M Ha3bIBaeTca M0
CUX TIOpP IO-JATHIHM M HA HEKOTOPHLIX KHUBBIX

! MoneaHo eule pas B3rAAHYTh Ha puc. 13. —IIpum.
peo.

2 Ha xrapte II usobpaxena mpocTtas Tejera. 9To OT-
paxxaeT OAHO M3 HEMENKHX HA3BAHUU CO3BE3AMA:
«Grosser Wagen» — Boapmas Tenera napsagy c «Grosse
Barin» — Boapmas Menseauna. — Ipum. ped.
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sa3pIKax) B decth HuMpn Kanmucro, Hakasan-
HOIf maTepblo 6oros I'epoit u oGpaleHHOil B Me-
Bepuily. Oren; 6oroB 3eBC mas MenBeguile Oec-
cMepTHe M Bo3Hec ee Ha Hebo. ITo He JaBaJio
T'epe mokosa. OHa pacropsianiiach, 4TOOLI MeaBe-
IUIla HUKOTJA He CMeJa MBITh CBOIO IIKYpPy B
Benukom okeane, a JoJiKHA, He Belas IIOKOA,
€XKeJHeBHO TOBTOPATH OAUH U TOT 2Ke IyTh. Tak
o0bsacHaIU cebe rpeKu TOT PAKT, YTO CO3Be3ale
HUKOrJa He KacaeTcsa ropusonrta («Bemukoro
OKeaHa»).

W3 3Be3n cosBe3gusa 0COOBIM MHTEpeC IIpen-
cTaBJgeT CpPeJHsA 3Be3Jla «PyYKH», HA3bIBae-
masgs Muyapom (mo-apabcku «KoHb»). Hopmas-
HO BUAAIIUY IJIa3 IpM BHUMATEJIBHOM PaCCMAT-
PUBaHHUHU II03BOJISIET YBUAETh PAAOM ¢ Muiapom
BTODYIO, GoJiee caabyro 3Be3y. dra 3Be3ga, Alb-
Kop (mo-apaGCKU <«HAae3LHHUK»), CIYXKMJIAa apa-
6aM JJya ucnbiTaHUS 3peHuA. TOJIBKO TOT MOJO-
OO YeJIOBEK, KOTOPBIII MOT' HEBOOPYIKEHHBIM
ria3oM Pa3JW4YUTH JBe 3Be3Jbl, IPUHUMAJCA B
Cpeny B3POCHBIX KaK ITOJHOLIEHHBIH 4jeH. Ilapa
Mumap u AJbKOp KakeTca HaM JBOMHOI 3Be3-
Ioii (B IMOJIeBOIi UJIM TeaTPaJbHBIH OUHOKJL); HO
TaK KaK B IPOCTPAHCTBE OHU HAXOLATCH JAaJIEKO
IPYTr OT Apyra, TO 3Ty Iapy Ha3LIBAIOT ONTUYe-
croll aBoiiHO# 3Be3moii. Ilpu paccmaTpuBaHUU
Mumapa B HeGOJBIIOH TeJEeCKOII OH CaM OKa3bl-
BaeTcs ABOMHBIM, HO 3[eCh VyiKe pedb HUIeT O
IBYX 4YacTaX (KOMIIOHEHTaX) MAeMCTBUTENbHOMN
¢usudecKoit ABOMHOMU CHUCTEMHEIL.

IIo aApxocTH oTHeNbHBIE 3Be3Jbl BoJblioii
MenBeguilbl HeCYILIECTBEHHO OTJIHUYAIOTCA APYT
oT Apyra, IOYTH BCe OHU UMEIOT BeJIUYUHY 2™,
M TOJBKO JIeBaA BePXHAA 3Be3la <«KOBIIA»
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50000 nem Hasad 1950 200 Yepes 50000 aem

Puc. 15. Co6cTBenHoe ABUXeHHEe 3Be3] Bousmoit
Measeaunn.

3amMeTHO ciabee. PaccrosgHus or 3eMJH 3Be3x
«KOBINIA» 3aKJI04eHHbI B npegenax 50—100 cse-
TOBBIX JIET, a JieBad 3Be3fla «pPYUYKH» yAajieHa
oT Hac mouTu Ha 250 CBETOBHIX JIET.

He Bcerpma 3Be3gbl 3TOro co3Be3fus I'pYIIIHU-
poBaJMCh, KaK ceifyac; TOYHBIE M3MEpPEeHUdA II0-
Ka3ajJd, YTO OHM ABHIKYTCA B PA3HBIX HAIIPaB-
JIeHHUAX. ITO TAK Ha3LIBaeMoe COOCTBEHHOE JBU-
JKeHHe 3Be3J 3aME€THO M B JPYrUX CO3Be3[UAX,
OJHAKO 3eCh ero BJHUSIHHUE HA BHUJ CO3Be3AUS
ocobeHHO Beauko (puc. 15).

Manxaas Measeamumoa (xapra II, crp. 49)

ITo cBoeii GopmMe o©OHA OYeHb II0XO0’KA HA
Bouasiyio Measeguny, Ho MX «XBOCTBHI» (PYYKH
«KOBHIEH») NOYTH IIPOTHBOIOJIOMKHO HAaIpaB-
JIEHBI.

B pasgene «I'me na6momaTe?» OBII M3JO-
JkeH croco6 HaxoxaeHus IlonspHoii 3Be3Jbl
(Benruuuubl 2™), kpaifHeil B XBocTe Manoii Mea-
BeAuIlbl. B BepmuHe paBHOOGEAPEHHOro Tpe-
YronbHUKa, OCHOBAHHEM KOTOPOI'O CJOYXKAaT [ABe
BepXHHe 3Be3fbl «KoBimIa» Boapmoit Measenu-
1bI, pacroJioXkeHa Apyras 3Besna Madoit Mega-
BeJUIbl (TaKyKe BeJUYUHBI 2™), KpacCHOBATHIH
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Koxa6 (mo-apaGecku «3Besga»). Ilonspuas u Ko-
xab — gpuaifiide 3Be3abl B 3TOM CO3BE3AUH,
Ipyrue 3Ha4YUTeJbHO ciabee.

B rpeueckoii mudosorun Manaa MegBeguia
6bly1a cay:aHKoi HUMOBI Kanauero, ¢ KoTopoit
MBI yKe 3HAKOMBI 1o co3Be3auio Boabioit Men-
Beaunubl. OHA JOJIKHA CONPOBOXKJIATH CBOIO I'OC-
Mo}y B ee 0€30CTAHOBOYHOM CTPAHCTBHH.

ITonsapHas 3Be3ga 3aHuMaeT ocoboe mecTo B
CKa3aHUAX BCeX HaApoAoB: wuHAeiHubl HIxHOM
Awmepuku Bujgeau B Maioit MeaBeauiie MmaJjieHb-
KYy10 00e3bfIHY, KOTOpPad yLelmujJach XBOCTOM 3a
MOJIIOC M BpaulaeTcsi BOKPYr Hero; KHTaHIbI
cuuraau IloasipHyio 3Beagy OoruHei, kKoTopas
BeJeT 3alllCH B KHHUre JKHUBBIX MU MEPTBHIX; Ba-
BHUJIOHAHE pacCMaTpHUBaJUd ee KaK OJeCTAIyIo
BepmIMHY Heb6eCHOro cBoja, & HEKOTOphble IepPBO-
ObITHBIE IIeMeHa NPUHOCUJIM eH ’KepTBbI, KaK
CBOEMY BEpPXOBHOMY 00KeCTBY.

Bce st mpepcraBieHHs AOKA3BIBAIOT, YTO
MHOTMM HAapOJaM YyXKe O4YeHb XOpoumo Oblau
M3BECTHHI OCOOEHHOCTH 3TOIf 3Be3Jbl: OHHU TBEp-
[0 3HAJM, YTO OHA SABJAETCS I[EHTPOM Bpallle-
Huda Heba. Ho, crporo roBopsd, Ilonapuas aBe3ga
yaaseHa or CeBepHOro ImoJjioca MHUpa IIOYTH Ha
1° ( aTO cCooTBeTCTBYET NPUGIHU3UTEJIBHO ABYM
aguametrpaM JIyHBI) M IIO3TOMY OHA TOXKe€ ydYacT-
ByeT BO BpaleHMH HeGOCcBOoZa, HO TOJBKO C
MeHblIIeil JUHEHHOH CKOPOCTHIO.

ITOT GpaKT MOMKHO YCTAHOBHUTH OYEHbL IIPO-
CTO, eCJIX HOYbIO HAaIlpaBUTh oToamnmapar (gaxe
caMblii IIPOCTO#) Ha IIOJIOC (ITOJIOKHMB ero Ha
MOJACTaBKY M 3aKpeNHB) U OCTABHUTH 3aTBOP OT-
KPBITBIM Ha BpeMs OKOJIO ABYX 4yacoB. Ha moay-
yeHHOH ¢doTorpadum OYAYyT BUAHBI TOTZa CBET-
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Puc. 16. IlpeneccuoHHOe ABUXKEeHUe 3eMHOH OCH.

JIble CJeABbI 3Be3[ B BUAE AYT KOHI[EHTPUYECKHUX
okpyskHocreii. IlonapHasa 3Be3a TOXKe OCTABUT
cjel B BUAEe MAJIEHbKOM Ayru: ecau 6bl oHa ObI-
Jla pacIoJIo’KeHa TOYHO B I[eHTPE, T. €. B IOJIO-
ce, To ee u3obpakeHHe UMeJO OBl BUJ TOUKH.

He Bcerma xBoct Maunoit MeaBeauisl Haxo-
OUJICSA B HEMOCPEACTBEHHOH OJIM30CTH OT IIOJIO-
ca U He BeYHO OYyAeT ocTaBaThCA B TAKOM II0JIO-
JKeHUU. ITO U3MeHeHHe 00YyCJIOBJIEHO TaK HA3bI-
BaeMbIM NpeyecCUOHHbLM OBUNCeHUeM 3eMHOH
ocH, Koropas 3a 26 000 ser MOJIHOCTHIO OIMCHI-
BaeT NMOBEPXHOCTh ABOMHOTO KOHYyca C obreit
BepmInHO# B 1eHTpe 3emau. Ilosromy B pasHoe
BpeMs 3eMHas OCh YKa3blBaeT B pa3jUYHbIE TOY-
KU Heba.

3a HasBaHHblI nepuon Cesepublii u IOx-
HBIA TOJIOCHI MHPA ONMCBIBAIOT KPYrW MAua-
meTpoM 23 rpajgyca, IPH 9TOM POJIb MOJAPHOIM
3Be3/bl UIPAIOT B Pa3dHble ThHICAYEJIETUA Pa3IUU-
Hble 3Be3AblI, HAXOAAIHUECS HOCTATOYHO GJIU3KO
K KPYroBOil TpaeKTopuM moJjioca (puc. 16).
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O paxon (xkapra III, cTp. 53)

TsaHeTcsa MexAay DBoasmioit u MaJjoit Mexasegu-
Heii B BuAe 1[eIIOYKH CPaBHUTEJNBLHO cJabBIX
3Be3Ji, HalloMMHAaloleii M3BUBAIOIEeCA UyJOBHU-
mure. YTo06n1 HaliTH ero Ha Hebe, Jy4llle BCEro uc-
XOAMTh OT BCe TOM Ke COeJUHUTEJbHOM JUHUU
Boapmiaa MeaBeguua — Ilonspuasa 3Be3za, a
3aTeM CcJeJOBaTh BAOJb IIMPOKOM AYru, KOTO-
pyio [pakoH obpasyer okoso Manoit Mexgsegu-
bl M KOTOpas B3aKaHuYMBaeTcsa OoJjiee APKOIi
3Be3J0i ero «rJjasas.

B rpeueckoit Mmudosorun aTa purypa OTOM-
IeCTBIAJNACh C APAKOHOM, CTEepPeryuiuM uyjgec-
HOe JIepeBo ¢ 30JIOTHIMHU s1I0JIOKaMH, 32 KOTOPHIMU
IOJI2KeH OBLT OTIpPaBUThbCA I'epkyJjec (ero MbI
Io3xHee TOXKe HaiifieM Ha HeOe). [[pakoHa ychbII-
JdeT BeJuKaH ATinac, Aep:KaBiiuii HeOecHBIH
cBojZ, ¥ I'epKyJjlec MOKeT OCYLIEeCTBUTh CBOe Ha-
MepeHne. PumisHe Bulesn B CO3Be3ZUU 3MeIO
Y HA3BLIBAJIK ero 3TUM HMeHeM.

Kaccumomes (kapra IV, crp. 55)

COCTOMT B OCHOBHOM M3 IISITH 3Be3f 2-i1 u 3-i1 Be-
JHYMHLI, KOTOpLIe o06pasyioT ¢urypy, mnomoo-
Hy10 6oabmioit 6ykBe W. YUro6nl oThickaTe Kac-
cHOIlel0, BepHeMcdA OonATh K Bouasuioit Measeau-
ne u IlonAapHoii 3Be3fe. 3aTeM MBICJEHHO CO-
eguHUM npsaMmoi nuHuedt Mumap (cpefHIOO
3Be3Jy «XxBocTa» Boabmoii Measepuusl) c Ilo-
JISIDHOH 3Be3J0i U IPOJOJIMKHUM 35Ty JUHHIO,
IIOKa OHA He IPUBEIET K cpeAHeil 3Be3ge 60JIb-
moro W. Kaccuores pacmosioxeHna nIpoTus Boib-
moii MeaBegunsl IO JAPYTYI0 CTOPOHY OT
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ITonsapHOIi 3Be3AbI, TAK YTO OHA BUAHA TO KaK
W, ro kak M. Me1 maxonum Kaccuomnero BBICOKO
B 3eHUTe, Korjga Bospmasi Meaeeguiia HUBKO
HaJ TOPU30OHTOM, U HA0GOPOT.

B rpeueckoit mudosorun Kaccuonee mocss-
IleH ILeJbId ITUKJ JIereHJ, AeHCTBYIOIIUX JINI]
KOTOPBIX MBI ellle BCTpeTHM Ha HebGe. Kaccuo-
mesi, TiecJaBHAs KeHa dduomnckoro mnaps Ile-
des, xBaauyiach CBOeil KpacoToil, KoTopas AKO-
OBl IIpEeBOCXOAMJIA KpPAaCOTy MOPCKUX HHUMO.
VasBiaeHHbIe W pasTHeBaHHbLIE 3TUM MOPCKHE
6orunu mnpocusu Iloceiigona, Gora Mmopeii, Ha-
kasaTe Kaccuonero 3a ee Tiecaasue. I[loceiigou
ImocJjiaJl OrpOMHOE€ MOPCKOe UyJOBMILE B Ijap-
crtBo Iledes, 4TOOBI ONYCTOIIUTH €ro BJajge-
HUS.

Korza sduonckuit Hapoj Obla AOBeAeH IO
HUILEThI, OPAKYJ IIOBeJaJ LIAPCKOil 4yeTe O TOM,
YTO BCEM ysKacaM ObLa ObI ITOJOXKEeH KOHeIl, ecC-
Ju 6bI MX MpeKpacHas Jo4b AHApomema ObLia
OTZAaHA Ha CbeJeHNe MOPCKOMY 4YYAOBHIIY.
Anjpomena 6blyia IPUKOBAHA K CKaJie W »KJAaJja
cBoeil cmepTu. Ho B IMOCJHEIHIO MUHYTY IIpH-
IIJI0O cIIaceHHWe: IPHJIETEBIIUH Ha CBOUX KpBbI-
aateix cangamusax Ilepceit y6uBaer uymoBuille,
ocBoOoxTaeTr AHAPDOMeAY M3 €e OKOB U YKEHUT-
cs Ha HeW.

Cpeau GUTyp OKOJIOMOJAPHBIX CO3BE3AUIl U3
repoeB 3TOr0 CKa3aHHUA MBI HaiijeMm elle aps
ITedes, a B mociexymoinux pasfejiaxX 3TOH ria-
BBl U3Yy4YUM Takike Auapomeny, Ilepces u Ku-
Ta — CKa304YHOE MOPCKOE YyIOBHIIE.

Kaccuones wuHaxozutcsas B mosoce MieuHo-
ro IIytu u okpy»keHa OOJBIINM YMCIOM OTHEJb-
HBIX 3Be3J U CKOILJIeHUIt.
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Oeden (kapra IV, crp. 55)

COCTOUT, ITpaBAa, TOJLKO U3 caabbIiX 3Be3f, HO,
HEeCMOTPS Ha 3TO, JETKO OThICKUBaeTrca 0jaro-
Japs cBoeMy 3allOMuHapuiemycda Bupay. Has
aToro Ty e JuHuio Boabiiaa Mexgseauna—Ilo-
JApHas 3Be3/a ciefyeT MPOAOJIKUTE A0 TeX IIop,
MOKa OHa He BCTPETHUTCA CO 3Be3J0H 4YTh BHIIIE
durypsr W. OT Hee mepeiiieM K o6pasyiomieMmy
cKeJeT co3Be3gusa pom0Oy. IOxHas uacrs co-
3Be3gus gocruraet Miuaeunoro ITyru. Hecmorpa
Ha ciabocTh CBOUX 3Be3k, co3Bedgue Iledess ur-
paer 3HAYUTENbHYIO POJIb B ACTPOHOMUHU. 3Be3-
ga 0 (genwra) lledes Gmaromaps cBoeMy cBoeoO-
pasHOMY IIOBeJEeHUIO Jajla CBOe HMsA IeJoMYy
pALYy 3Be3J TOTO Ke THIAa. ITa 3Be3Ja OTHOCHUT-
CA K KJaccy ITlepeMeHHBIX 3Be3J, 0 KOTOPBIX yiKe
roBopuJyioch BbIle. TouHble HAGMIOAEHUS KOJe-
OaHUil ee Oiecka MOKa3aju, YTO OH PEryJsAPHO
usMeHsiercsa B TeueHue 5,37 cyTOk (Irepuon) oT
3™,7 mo 4™,2. Bce 3Be3Apl C TAKUM JKe PUTMOM
KoJieOaHuil 61ecka Has3bIBalOT Yegeudamu. Ilpu-
yyHa U3MeHeHus O0JiecKa, a MOCKOJbLKY peub
3ech uaeT o0 OAHOI U TOM »Ke 3Be3le, TO, CJe-
JOBATEJbHO, U U3MEHEeHHI JelCTBUTEJIbHOII CBe-
THMOCTH, COCTOUT, MO-BUAUMOMY, B IIOIIEpPEeMeH-
HOM pacHIMPeHUM U CXKATUHU (IyJbcaluu) Teia
3Be3[bl, IpU4YeM OOJbIIad CBETUMOCTH COOTBET-
cTByeT 0OJIbliIeil ITOBEePXHOCTH 3Be3JHI.

OcobeHHOCTBIO OOJiaflaeT ellle OJHA 3Be3za
coaBespusa lledes, u (mio) Iedes — «rpanaro-
Bas 3Be3Ja», KAK ee Ha3BaJl 3HAMEHUTHI acTpo-
HoM Buiabsam Tepuiens. OHa ABJIsieTCA KPACHBIM
ruraHToM c¢ guamerpom B 70 pas3 Oosblle COJI-
HeuHoro u cBerumocTtbio B 16 000 pas Gosbine
ceerumocTu CosHna. OHa TaK)Ke MeHsIeT CBOM
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6secK, HO He pPeryjsipHO, KakK Ledeugbl, a He-
TNPAaBUJIEHO B TedeHHe AJIUTENbHBIX IPOMEXKYT-
KOB BpeMeHH (HeCKOJbKO JieT). IIpudyuHbl u3Me-
HeHUii OJlecka y 9THUX 3Be3[ ellle He BBIACHEHBI.

O0muii BN He3axoasmux co3me3amit (kapra V, crp. 59)

M5l MO3HAKOMUMJINCH C IATHIO BaXXKHEHIIIMMU
He3aXOAAIIUMU co3Be3auamu. Ha o0iuem pu-
CYHKe MBI BUANM, KPOMe TOT'0, JBe 3BE3IbI MOJ
«pyuKoii KosBma» DBousbmioit MeaBseauiisl, KOTO-
pule o6pasyior cossesgue I'onwux IIcos. Coraac-
HO JiereHJe, 9TH coGaKM COmpoBOXKIalOT Mexase-
IUILly BO BpeMs OXOTHI. 711 Hac OHU UMEIOT 0COo-
6oe 3HaUeHME, TAK KaK B 3TOM CO3Be3JUU PAIOM
C XOpoIIo BUAMMOI ABOMHOM 3Be3xoil o (anbda)
MOKHO HAWTH CIIUPAJBbHYI0O TYMaHHOCTb. B 00-
JacTh He3aXOLANUIMX CO3Be3gUii MONagaloT U
YacTH ellle HEKOTOPHIX CO3Be3 Ui, KOTOPble MBI
pPaccCMOTPHUM BIIOCJIEACTBUM B 4YHCJIe JIpPYTUX,
CBA3AHHBIX C OIpeJejieHHbIM BpeMeHeM roja.

Kak MBI yike Buiesu paHbllle, B KaXJoe Bpe-
Ms roja BUAHBI «CBOM» cOo3Be3gus (cM. puc. 8
Ha cTp. 29). B cooTBeTrcTBUU C 3THM MBI pas-
6MM co3Be3JUA Ha I'PYIIbI, Ha3BaHHbIE 110 Bpe-
MEeHU rojia, Korja 3TH co3Be3us BUIHBI HAUJIY4-
mwuM ojpazoM. KTo 3HAKOM ¢ He3aXOAAIIUMH
CO3Be3JUAMH, MOMKET JIETKO OIIpeJeJIUTL CO3Be3-
Iud, BULUMble B MOMeHT HabmojeHus |

! Manee ANA KaXAOro CO3Be3qUsA YyKa3blBaeTcs Me-
cAlY, B KOTOpHIi OHO npoxodur uepes mepuduan OKONO
23 yacoé Mo MeCTHOMY AeKpeTHOMY BpeMeHM (0 AeKper-
HOM BpeMeHM CM. mpuMedaHue Ha cTp. 251). B sror uac
MBI BUAMM cO3Be3fue Kak pa3 Ha iore. Ciregyer uMeTs
B BHAY, UYTO IIpM IIepexoJe K cJeAyHolieMy MecAny
NMpoXoXJeHue uepe3 MepHAMAH coBepluaeTcs Ha 2 yaca
pausme. — pum. ped.
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3UMHUE CO3BE3OUA
IIepcei (kapra VI, cTp. 61)

B 23 yaca 3TO CcO3Be3xMe MPOXOAUT uYepes
MepHauaH B Hoabpe u HavaJje Aexkabps. OHO co-
CTOHUT U3 MHOTOKPATHO IIPephIBAIOUIEIICA LenoY-
KU 3Be3] IMPEeHMYIECTBeHHO 2-i u 3-iI BeJHuH-
Hbl. B6M3u 5TOM 11eI0YKKM HaxomuTCca Gosee Ap-
Kasf, oYeHb HHTepecHas 3Be3ga [} (6era) Ilepces,
Aazonv. Mpl HalieM 5TO Jiekalllee B I10JIOCE
Mieunoro IlyTu co3Beaague, ecau OT JIeBOil 4acTu
W — cosseagua Kaccuomem — mociaegyeMm Biie-
BO BHU3.

Ve npu omucaHum co3Be3gua Kaccuomneu
mia peyb o ponu Ilepcesa B rpedeckux mudax.
B 9T0i1 cBA3M MHTEpPEeCHO BCIIOMHHUTL O MeCTe,
OTBOAMMOM TpeKaMH VYiKe YIOMHMHaBIIeHCA
3Besfe AJuaroap (mo-apaGCKHU  «3JIL-TYJIb» —
IbABOJ). B Heil rpeku BUIeJu OTPYOJEHHYIO To-
J0oBY Meay3nl, KOTOPYIO HOocuJa ¢ coboii ITepceii.
IIoGenuB B Gopnbe ¢ Menysoii, Ilepceii B3sAm c
co00ii ee roJIOBY CO 3MesIMHU BMECTO BOJIOC M3-3a
CBOMCTBa ee IJjla3d: KTO BCTpeYaJ B3TJSAA 3THUX
rja3, TOT4Yac IIpeBpallajici B KaMeHb.

AJronp urpaeT B aCTPOHOMHU TY Ke POJIb,
yto u 3Be3ga O lledes. OH aBaAeTcsa mpeacTaBU-
TeJeM APYroro KJjacca NepeMeHHBIX 3Be3l, KO-
TOPBIM, KaK M €My, CBOHCTBEHHBLI KoOJieOaHUSA
6secka. OgHAKO 3JeCh MPUYUHY IIePEeMEHHOCTH
HAJO MCKAThL y2Ke He B IIYJbCAIlUAX MOBEPXHOCT-
HBIX CJIOEB 3Be3Obl; B cJydae AJrojs M Io-
IOOHBIX eMy 3Be3J Mbl UMeeM JeJio C YIIOMHUHAB-
IIMMUCH paHee 3aTMEHHBLIMU IIepeMeHHBLIMH 3Be-
3gaMu. Bokpyr Ajarosa o6paimaerca 6osee Tem-
HBII CIIYTHHUK c nmepuogoM 68 uyacoB. B TeueHue
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IeCATHYACOBOTO IPOXOXKAEHUA 3TOT0 CIIYTHU-
Ka Iepel LieHTpaJdbHOil amesmoii (puc. 1 Ha
crp. 20), umeroomeili oObiuHO Ojgeck 2M,3, ee
3Be3[HAas BeJIMYMHA yBeJauuyuBaeTcs Ha 1™,2.
Bce 3Be3bl, 6J1eCK KOTOPBIX MEPUOJUYECKH KO-
J1ebaeTca U3-3a TAKOTO JKe UJIH AaHAaJOTUYHOrO
SABJICHUA 3aTMEHHA, HA3BIBAIOT 368€30aMu Tuna
Aneona. Y camoro Anrosa »Ta IIepeMEHHOCTH
3aMeTHa Ja’ke IJs HEBOODPY)KEHHOro rjasa: B
OJMH Bedep OH elle APOK, B CIeAYIOUIUIl — 3a-
MeTHO ciabee, a Ha TPeTHil CHOBa CUSeT CBOMM
TIOJIHBIM GJIECKOM.

Ecau Bmoab mepceeBoii I[EIIOYKM 3Be3f MBI
IBUHeMcs onATh BBepX K Kaccuomnee, To npu go-
CTaTOYHO TeMHOM Hebe 3aMeTHUM JBa cJalbIX cBe-
TOBBIX IATHA HaJ BepxHeii 3Be3goil. JTO JABa
paccesHHBIX 3Be3JHBIX CKOIJIEHHS h U j (Xu),
JIBa O4YeHb OoraThix 3Be3famMu o0pas3oBaHus (mo-
JIeBOii OMHOKJIB!), KOTOpBIE, TO-BUJUMOMY, IIpel-
CTaBJAIOT CcO0OM sAApa 36e30HbLX accoyuayull,
TO eCTh MPYII MOAOGHBIX APYr APYTY U OZHOBpe-
MEHHO BO3HUKIUMX 3Be3J, KaK BIepBble IIpeJ-
nmonoskua akang. B. A. Am6apuymsasd. B nerenpe
UM OTBOAUTCA pouab Meua Ilepcea. Kpome
3TOr0 «JABOMHOr0» 3BE3AHOr0 CKOIJIEHUA, MOMHO
[IPY IOMOIIY IMOJIeBOTO GUHOKJIA HaiiTu BOIM3U
Anronsa sBeagHoe ckormeHue M 34 1.

Tenen (kapra VII, cTp. 63)

IIPOXOAUT dYepe3 MepuauaH B 23 yaca B Jekao-
pe. 3Be3gnl 3TOro  co3Be3fus  o0pasyior
KOHTYpBl TOJBKO IlepefHeil 4acTH JKHUBOT-
Horo (6pika) um ero rosoBy c poramu. Teier

1 06 saTom 0Go3HAUEHHMH, BCTPeYaeMOM W Ha APYIMX
KapTax B 3TOil KHHUre, cM. cTp. 66. — IIpum. ped.
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NPUHAIJIEKUT K UYHUCIY co3Be3guil JSoduaka;
CosHIle HAXOZUTCA B HEM B Mae — HIOHe. DTO
co3Be3gue Gpocaercs B rjasa, Tak KaK COCTOUT
u3 3Be3q 1—3-it 3Be3gHON Benuuunbl. IleHTpoMm
¢urypsr aBaserca Aavdebapdn — apkas (1™,0)
KpacHasa 3Be3fa. VMa Hero pacxomsaTcsa ABe JU-
HUU K Bepxyumikam poroB. Pagom ¢ AabaeGapa-
HOM, a TaK)Xe HEeMHOro IIpaBee M BBEepX OT HEro
HaXOAUM [Ba KPaCHUBEHIINX pacCesHHBIX 3Be3j-
HBIX cKomieHus — I'uadvt u Ilneadevr (mociuen-
HUe HU3BeCTHbl TakiKe mox HasBaHuem Croxca-
put). YTo6nl HaliTu cosdsesgue Tenbia Ha Hebe,
NIPOJOJIXKUM JIMHUIO, COEJUHSIOIIYI0 IBe BepX-
HUe 3Be3[bl «KOBIa» Boabmoi Measenuiisl, fa-
JIEKO B CTOPOHY, IIPOTHBOIIOJIOMKHYIO «PYUKEe»,
IoKa He yBugum AnbaebapaH. Eciu MbI yiKe 3HA-
Kombl ¢ ITepceeM, TO OH CYII[eCTBEHHO HAM IIOMO-
JKeT: LelMoYKa ero 3Be3J TAHeTcs oT Kaccuomeu
K Ilnesagam — ckomyeHuro mo3axu Tesblia.

CorsacHo rpedyeckomy wmudy, cosBesaue
Tensia usobpaxaer 6b6IKa, B KOTOPOro o0paTui-
ca 3eBc, YTOOBI B TAKOM BHJie TTOXHUTUTH Kpaca-
Bunly EBpomny. 3aTeM oH IepenybLl ¢ Heil depes
mope Ha octpoB Kpur. Cossesgue u usobparxka-
eT He GoJiee uYeM TOPUAINYI0O HAJ BOJOH YacCThb
miasiBymiero 6eika. CorjacHo Jpyromy mnpejacrab-
JgeHuio, Anpge6apaH — 9TO HAJUTHIH KPOBBIO
rja3 ObIKa, HalaJalollero Ha OTBa’KHOTO OXOT-
uuka Opuona. HaszBanue Annpebapan (mo-apa6-
CKH «dJb-IebapaH» — CJIeyIoIuil) yKa3bIBaeT
Ha ObIKa, KOTOPBLIM NPHU CYTOYHOM ABUKEHUU IIO
Heby cuenyer 3a Ilmeagamu.

3HauuTeNbHO 6OJIbIllee YMCJIO PABIUYHBIX
npeganuii ceazano ¢ Ilmesgamu. O camom Kpa-
CHBOM U3 HUX 3[leCh ClIe[[yeT pacckasaTb. Ariac,
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1apb GoraToii cTpaHbl Ha CEBEPHOM IT00eperKbe
A@puKH, KU C CEMBIO CBOMMHU JOYEePbMH B IIO-
Koe U MHpe, IIOKa He MOABHJICA B ero IapcTBe
Ilepceii ¢ romoBoit Menyasl. I3 cTpaxa 3a cBom
6orarctBa ATJac OTKa3aJjl repoi0 B roCTEIPUHM-
CTBe, HO TOT C IIOMOIIKLIO I'oJIOBEI Menyssl o6pa-
Tua apa B Atinacckue ropel. 13 ckopbu o cyab-
6e cBoero oTiia gouyepu youau cebss u ObIIu B3A-
Tl Ha HeOo 3a ux m060BE K OTIY. B aTOM CKa-
3aHHUM HaXOAUT CBoe OOBsACHEHHe H TOoT (akr,
YTO HOPMAJIbHBIM rjia3d B OOJIBIIIMHCTBE CJIydYaeB
BUAMUT ILIECTh 3Be3J BMecTO ceMH. Mepona,
muaguiaAa Ao4s ATinaca, eIUHCTBEHHAs M3 cec-
Tep, JO6uUIa CMEPTHOrO M IIOTOMY CIpATAjJach
CTBIAJIMBO 3a CBOMMHU CECTPAMHU.

Vxke B moseBoit GMHOKJL B Ilneamax BHAHO
okoso 30 3Be3m, a Bce CKOILJIEHHE COCTOMT H3
120 3Be3n;, HaAXOAAIIUXCA HA PaCCTOAHUU
400 cBeToBBIX JeT. PasznuuHble HaOGJIIOAEeHUSA U
pacueThl IIOKA3bIBAIOT, YTO 3Be3Jbl ILJIeAl ABH-
JKYTCS U3 IIEHTPa CKOIIJICHUA HAPYXKY, T. €. yaa-
JAIOTCSA APYT OT Apyra. 3Be3abl I'manx, HAIPOTUB,
MMeIOT oblllee IBMKEHHE B OJHOM HaIlpaBJIEeHUH,
ymanasach ot Haureii COMHEYHOH CHCTeMBI.

CremyoniuM NIpHUMeYaTeJbHBIM OO0BEKTOM
cosseagusa Teabna aBageTrcd  TaK  Ha3HI-
paemaa Kpabosudnaa TYMAHHOCTb, KOTODPYIO
MOKHO HAWTH IIpM IIOMOILM TeJeCKolla He-
IaJeKo OT  BepXYyUIKH HUJKHEro  pora.
DT0o — razosad TYMAHHOCTb, OTHOCAINASCA K
4YucJay TaK Ha3blBaeMBIX IIJIAHETAPHBIX TyMaH-
HocTreil !. BoJOKHMCTOI CTPYKType ¢ KpaboIo-
JOOHBIMM OYEePTAHMAMH OHA U 00s3aHa CBOMM

! 3nmecr aBTOpOM ZHomymieHa ommOka. O Heil ckasaHO
B mpumeuaHuu 2 Ha cTp. 66. — IIpum. nepes.
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HasBaHueM !. B KaTayore TymaHHOCTell U 3Be3f-
HBIX CKOILJIEHUM, cocTaBjJeHHOM Mecche, U3BeCT-
HbIM ¢paHny3ckum acrpoHomom XVIII Bexa,
oHa uMeeT HoMmep 1, MO3TOMY Ha 3Be3AHBIX Kap-
TaX ee o6ozHavyaior «M1l» (unraerca <«Mec-
cbe 1». — Ped.). Ha mecte KpaGoBuaHoii TymMaH-
Hoctu B 1054 r. 3a HEeCKOJBKO AHEH BO3HUKJA
TaK Ha3blBaeMas HOBAas 3Be3fla C BBICOKHUM Guec-
koM. OT Hee oTHAesuJach Tra3oBas o00OJIOUKA,
KOTOpas HEeMPEePHIBHO paciuupAeTca. BHyTpHu Ty-
MAaHHOCTH HAXOJWUTCA Topsavyas 3Be3ja, KoTopas
BO30yKJaeT cBedyeHHMe TyMmaHHocTH 2. Kpa6o-
BHAHAS TYMaHHOCTb ABJIAETCA TAKKe MOIIHBIM
MCTOYHUKOM PaJUOMU3JIyUYEHUsS, KOTOpOe IIPUHH-
MaeTcd 3eMHBIMH PaJHOTEeCKOIIaMH.

Boawmmunmit (kapra VIII, crp. 67)

NPOXOAUT yepe3d MepuAuaH B 23 yaca B KOHILE
IekaOpsa — HayaJjle AHBapsA. B 9ToM co3Be3auu,
riraBHas 3Be3fa Koroporo Kaneana saBasercs
OJHOI U3 ApyaiuInx 3ses] He6a (okoso 0™), Bce-
ro oATh APKUX 3Be3d. HaxomuTcs oHO TeM ke
coco6om, uro u Tesern. Ilpamasa JUHUSA, IPOBe-
IeHHas 4yepe3 [Be BepXHHe 3Be3Ibl «KOBIIA»

! Ha crapelXx 3apMCOBKAX [BYXCOTJETHEeil JaBHOCTU
TYMaHHOCTh MO CBoeil dopMe AeHCTBUTEJHLHO HANOMHHAET
kpaba, — IIpum. nepes.

2 Taxkoe BO3GYy}IeHHE CBEYEHUA TYMAHHOCTH IEHT-
pajbHON 3Be3J0i XapaKTePHO AJA NJAGHEeTAPHbLX TYMAH-
Hocreli. KpaGoBuaHasa ’e TyMaHHOCThL o0pa3oBaHa Be-
IIeCTBOM, BLIOPOIIEHHKIM INPH BCHBIIIKE, APKON HOBOM —
c6epxHO60lU — 3Be3NbI M He HYyXKJaeTcA B Bo30ymxze-
HUM U3JydYeHUeM IEeHTPaJbHOil 3Be3fgbl. O TyMaHHOCTAX
pa3iIUYHBIX BUAOB cM. cTp. 220 — 223. — IIpum. nepes.
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Boabuioit MeaseZuubl ¥ NpooJXKeHHAA B CTOPO-
HY, IPOTHEOIOJIOKHYIO «PYyUYKe», BCTpedaeT elle
Io Tenblia BTOPYIO IO SIPKOCTH 3Be3ly BoaHuue-
ro. YacTo kK co3Be3aui0 Bo3HHYEero OTHOCAT U Ap-
KYIO 3Be3]y, MIPeJCTaBJAIOILYI0 KOHel BeDXHero
pora Texbia.

B rpeueckoit mudosoruu dopma cosBe3ngusa
NMoJIy4uyia caMble Pa3HOOOpa3Hble TOJKOBaHUA.
To B Hem Bujesu burypy napsa OIpUXTOHHUOCA,
KOTOPBIHA NEePBBIM IIOCTPOUJ TeJery, Tak KakK OH
BBIPOC U3 3eMJIH, NMOZOOHO PACTEHUIO, 1 BMECTO
HOr uMeJ 3Meii; To ourypy PasroHa, criHa 60-
ra CosiHIila, KOTOPBIM OZHAK/BI IIONBLITAJICA IIPO-
exaTh Ha COJHEYHOM KoJiecHulle. M3-3a ero He-
JIOBKOCTH BO3HHMK IIOXKap, B pe3yJbLTATe 4Yero
obpasoBaica Maeunsiit IIyre. Ocobyoo poab BO
BCeX IpeJaHUSAX Urpaer spuaiilias 3Be3fa CO-
3Be3gua Kamnenna. Kamessma — aTo Ko3a, KOTO-
pas BCKOPMHJIA CBOUM MOJIOKOM OTIia 6G0ros 3eB-
ca ¥ U3 OJarogjapHoOCTH Obljla BO3HECEHA UM IIO-
31Hee Ha He0o.

Kanenna — ruranrckaa 3Be3fga, II0 HEKOTO-
peIM cBoiicTBaM mojgobHas Hamemy CoJHIy.
Ona yganena ot Hac Ha 45 CBeTOBHIX JieT. ITa
sApKas 3Be3Ja fABJIfAeT coboil mpumep ABOHOM
3Be3Jbl, CIYTHUK KOTOPOi (MaM BTOPOil KOMIIO-
HEHT, KaK TOBOPAT aCTPOHOMBI) HeJIb3A YBUAATH
OTAEJBHO Ja’Ke C IIOMOIIbLIO Tejeckoma. I Bce-
TaKH HayKa JOKa3aJja, YTO 3Ta CHCTEMAa COCTOMT
U3 IBYX 3Be3], KOTOPble 00panalTcsa BOKPYT 06-
mero meHtpa mMacc. Kameana oTHocuTcs K Tak
Ha3bIBA€MBIM CNEKTPAbHbIM OB0UHbBLM 3Be3TaM.
Takoe HazBaHMe 9TUM 3Be3faM fAaj MeTOJ, IIPH
IMIOMOIIY KOTOPOro Obljla yCTaHOBJEHA UX ABOIi-
CTBEHHOCTb.
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OpHuon (kapra IX, cTp. 71)

NIPOXOAUT 4Yepe3 MepuauaH B 23 yaca B KOHIIE
nTexa0bpsa — HavaJjle AHBaps. JTo, IOXKAaJyi, ca-
MOe KpacuBoe U3 3UMHHUX CO3Be3AUii UMeeT BUJ
IepeTAHYTOM Tpameyuu. YsKe Ipu 6erjioM oCMOT-
pe He6a co3Be3aue OpocaeTrcsi B Trja3a OJa-
rogaps cBoeii gopme u Osecky 3Be3[ (M3 caMBIX
APKUX CeMb UMEIOT 3Be3JHYI0 Beauuuny 1 u 2).
OTr o6eux «IIIeyeBHIX» 3Be3] — Berenbzeilse
(mo-apabGeku «uOT-31b-AKay-3y» — miedo Opuo-
Ha) u Beanarpukc (no-nateiau bellatrixa — so-
HHCTBEHHASI) — OTPEe3KH, OYepuYuBalone KOHTY-
pBI CO3Be3AUA, BEAYT K TAJIUU «HeGECHOro OXOT-
HUKa», 00pa30BaHHOM TpeMs PaCIOJOKEeHHbIMU
[0 IpAMOM 3Be3faMH, TAK HAa3bIBA€MBIMU «3Be3-
TaMu nosca». HuxkHsAs dacTs Gurypsl AOIOJ-
HsieTCcsA JBYMS «3Be3aMU HOT», U3 KOTODPBHIX
cBouM 0OJsiecKOM U 6eJ10-ToIyObIM cBeTOM OCOOeH-
HO BBIAeJNsieTcd npaBas — Puczeaws (mo-apabeku
«pupxiI» — Hora). C mosica CBUCAIOT TaK Ha3bl-
BaeMble «HOXXHBI» — DAL 3Be3J, MEXKAY KOTO-
PHIMHU PACIIOJIOXKEHO caaboe CBeTsIeecs MATHO.
910 — 3HaMeHUTas TYMaHHocTy OpuoHa.

KTo He Haiier cpasy 3TC BBIAeJAION[EECS
Ha HebOe co3Be3fue, AOJKEH HaAHTU BHaYale
Tenrniia, a 3aTeM IpoBecTd NPAMYIO Juenio Ilxe-
Al — AnpaebdapaH, KOTOpas IOCJE€ CBOEro
MIPOJOJIKEHUSI YKaXKeT TOYHO Ha 3Be3fAy, pac-
TI0JIO}KEHHYI0 Mex Ay Berenbreiize u BeanaTpuxc,

ITo npeBHepuMcKoMYy nipeAaruio, OpuoH 6biJa
OTBa’XHBIM OXOTHUKOM, KOTODHIII B CBOEM OXOT-
HUYbBEM a3apTe YHUYTOKAJI He TONAHKO XUIIIHU-
KOB, HO U Bcex 3Bepeii. Ho BoT BMemrasiace pum-
ckasi 6oruns oxorel Juana. Ilo ee Bose Opuon
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6611 yMepuiBieH yKycom CKopmuoHa, yeM 6bLn
IOJIO}KEH KOHell ero 3JIOYTONPeOJeHUAM OXOTOIl.
Ho Tak KaK OXOTHHK ceJlaJl ¥ MHOI'O XOpOIlIero,
YHUYTOXKAS OMACHBIX 3Bepeil, OH ObLI BO3HECEH
Ha He0o, T'le MOT' M AaJbllie IpefaBaThCA CBoeil
cTpactu oxoruuka. Ha HeGe oH Goperca ¢ Teunb-
oM (OBIKOM) MJIM, KAK TOBOPUT r'peyecKas Jie-
regna, npeciaenyer Ilmesn, mouepeit Artiaaca.
ITo-Bugumomy, poip mobexurens u obecreumnsa
CKOpPIIHOHY ero IoJIOXKeHue OTHOCUTeJIbHO Opuo-
Ha: KOrja Ha IOro-BOCTOKE BOCXOJUT CO3Be3IHe
CkopnuoHa, B 3anagHoil yactu Heba OpHOH yixke
3aXO/UT.

CosBe3fiue COLEPIKUT I€JbIA PAA 3aCHYIKH-
BaoIIUX HabGmoAeHus 00beKToB. Haunem c Ty-
MaHHocTu OpuoHa. ITO MpuUMeEp 2a30-nblaesoll
TYMAHHOCTU, B YACTHOCTH €NUHCTBEHHOM, KOTO-
PYI0 MOJKHO YBHUAETh HEBOOPYKEHHBIM TIJIa30M.
JduameTp 9TOH TYMaHHOCTH — CMeECH ra3oBOH U
NBIJIEBOI MaTepuu (Me)XK3Be3JZHOro BelllecTBa,
KaK rOBOPAT aCTPOHOMBI) — cocTaBiseT 100 cse-
TOBBIX JieT, a paccrogHue 0 Hee 1700 cBero-
BBIX JieT. Ilo cBoMM BMAMMBIM pa3MepaM TyMaH-
HOCTh 6au3ka K moadHoii Jlywe. Iloaxomsimit
TeJIECKOII MO3BOJIAET Pas3riasafeTh B TYMAHHOCTH
Tak HasbpIBaeMylo I paneyuto — deThbIpexKparT-
HYIO0 3Be3IHYI0 CHCTeMYy. JTa TpyImIa 3Be3J OT-
HOCHUTCA K YK€ YIOMHUHABIIMMCA OTKPBITHIM
AMOapiUyMAHOM 3Be3IHBIM accolHAlMsIM, CO-
CTOSAIIMM M3 MOJIOABIX 3Be3[ C BLICOKOM TeMIle-
patypoit. HeMHOro Hu:ke JyeBOH 3Be3Jbl Iosca
Ha GOHe cBeTAllleldcd TYMAaHHOCTH BBHIJeNAETCA
TemrHaa TymarnHoctb Kownckas zonoea. Takue
TYMAHHOCTU 00pa30BaHbI MeJK3Be3JHOH MaTepu-
eif, KoTopas B 9TOM CcJy4Yae B IIPOTHBOIIOJIOMK-
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HebecHbill akeamop

Bocmok / I 10z \3una3

Puc. 17. Bupumeiit nyts Opuona mo HeGy.

HOCTb CBeTAIIUMCS TYMaHHOCTSIM He OCBelllaeT-
cs ropsadYei 3Be30il M IIO3TOMY He BO30yKIaer-
cA K CBEUEHUIO.

3Be3anl mosica OpuoHa ¢ AOCTATOYHOH TOY-
HOCTBIO TIOKA3bIBAIOT IOJIOKEHHNEe U BHICOTY He-
6ecHOro SKBaTOpa HAJ IOPU3OHTOM HaOIOZaTe-
J1d; BepXHAA M3 TPeX 3Be3J HAXOAUTCS IIOUTH
TOYHO HA 3KBATOpE, TAK UTO BEPXHAS MOJOBHHA
cosBe3ua OpHOHA HAXOAUTCS B CEBEPHOM, a
HHIXKHAA — B I0JKHOM noayiapuu. Ecau nmpocire-
nuTh o0yt OpHOHA OT BocXoZa A0 3axXoja, TO
TeM caMbIM MBI OYEPTHM BOOOpaKaemMyio Ju-
Huio HeGecHoro skBatopa (puc. 17). OueBugHo,
uro OpHOH BOCXOJMT B TOYKE BOCTOKA M 3aXO-
OUT B TOYKe 3allaja, TaK KaK UMEHHO B 9THUX TO-
ykax HeGeCcHBbIl dKBATOD IlepeceKaeT TOPU3OHT.

IIpu BHUMAaTEABLHOM DACCMOTPEHUM MOIKHO
3aMeTUTh PA3JIMYUA B I[BeTe OTAEJbHBIX 3Be3]
co3Be3usda. OCOOEHHO OTYETJMBHI OHM Yy MAPBI
KpacuoBaThlii DBerenbreiize — 6esplit  Pures;
3Be3JHble BeJIMYUHBI o6oux okoyo 0. B pasiau-
4YUHU I[BETOB 3Be3J HAXOLUT CBOE€ BbIpaKeHUe
pasiuymne TEeMIEPATYP UX IOBEPXHOCTHBIX CJIO-
€B; HAIIpUMepP, Y KPAaCHOBATHIX 3Be3[l, MOAOOHBIX
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Op6uma Opbuma Berepoi
Meprypus 108 man KM I pauuu,a

Opbuma 3emnu bemenbzelise
150 mAH. KM
Opbuma Mapca
-- 228 man.xm

320man kM

Puc. 18. CpaBuenue pasmepos Berexasreiize
u CoNHeYHOI CHCTEeMBI.

Berensbreiize, Temneparypa IOBEePXHOCTH OKOJIO
3000°, B TO BpeMsa KaK Y OedblX 3Be3] TUII4
Purena oua cocrasaser okoxo 20 000°. B sroit
IIKaJie IIBETOB KPACHOBATHIM I[BET COOTBETCTBY-
eT caMOil HM3KOH TeMIlepaType 3Be3J, 3aTeM
Ipu Tepexofe K 0eJIoMy 4Yepe3 JKeJTBLIM IBeT
(xak y CoJiHIla) TeMIlepaTypa Bo3pacTraeT IIpHU-
MepHO 10 6000°, mprYyeM MHOTOYMCJEHHBIE IIPO-
MeXKYTOYHBIe OTTEHKM I1[BETOB JONMYyCKaT Gosee
TOYHOE OIpeJesieHHe TeMIlepaTyp.

Berenrreiize — 310 ruraHTcKkas 3Be3ga, KO-
TOpasA IO CBOMM pa3MepaM OTHOCHUTCA K CaMBIM
KDYIIHBIM M3 HU3BeCTHHIX HaMm 3Be3ld. Counie,
ImpeAcTaBiAloniee coboil razoBeIil 1mIap, B KOTO-
PBIii BOIILIO OBI CBBIIIE MIJIJIMOHA TAKUX IIAPOB,
Kak Hama 3eMJig, caMOo 1o oobemMy B 50 Mui-
JUOHOB pa3 MeHblie DBerenbreiize! uamerp
9TOl 3Be3Abl 6osiee ueM B 400 pas IpeBOCXOAUT
muametrp Cosnia. Macca ke ee 6oJibllle MaccChl
CoaHula Bcero Juis B 35 pas3. 3ToO 3HAYUT, UTO
MBI JOJIXKHEI IpeficTaBaATh cebe Bereabreiize B
BHJIe TPOMAJHOrO IIapa C HWUYTOMKHOM IIJIOTHO-
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CTBIO BellleCTBa, NMPUOJIU3UTENILHO B JECATH ThI-
cAY pa3 MeHbIlleil, YeM IJIOTHOCTh BO3JyXa Ha
noBepxHocTH 3emau. Eciu npegcrTaBUTE MOJeb
CosIHeYHO# CHUCTeMBbl, TIOMEIIeHHO BHYTPH 3TOH
3Be3/Ibl, TO AJHHA BHeIIHeill o00osiouku Berenb-
reiize OyJeT JaJieKO I PEBOCXOAUTL pa3Mephbl
op6utsl Mapca (puc. 18).

Bonvmoi IIec (kapra X, crp. 75)

IIPOXOAUT yepe3 MepuauaH B 23 yaca B AHBape.
CoaBese 3TO NMPUMeEYATEJbHO, TAaK KaK XOTH
OHO M HE COJEpKUT CTOJIb OOJIBIIOr0 YHCJa
SApKUX 3Be3f, kak OpHOH, HO 3aTO BKJIIOYAET
Apualimryio 3Besfy Heba. dra 3Besma — Cupuyc
(mo-rpeyecKu «CepHOC» — CBEpKalolluii) — B
¢urypHom wuszobparkeHUH CO3Be3JUS DPACIIOJO-
2KeHa Ha MecTe Iieu co6axu. IIocKOIBKY co3Bes-
Jue U3-3a CBOEro I0XKHOIO ITOJIOKEeHUS IOABIsIeT-
CcA O4YeHb HU3KO HaJ TOPHU3OHTOM, TO ero Goiee
caabble 3Be3Abl IJIOXO pas3iudyumbl. Jlerue Bce-
ro HaliTU CO3Be3AUe, €CJIU UCXOAUTH U3 IOJIOKe-
Husa Opuona. [{as aToro ciegyer NIPOJOJIKUTH
ausuio nosica OpyuoHa BJIeBO, U OHA TOYTH TOY-
HOo ykaxker Ha Cupmuyc.

CormacHo JereHje, co3Be3gue uzobpakaer
OIHY Hu3 IBYX cobak (CM. Tak)ke co3Bes3aue Ma-
awiii Ilec), compoBoxkgaBmiux OpuoHAa Ha OXOTe.
Cupuyc (unu «Cobaubsi 3Be3Ja», KaK HA3BIBAJIU
ee puUMJIsSHe), Oyayuu sipuaiimieii 3Be3Joil Heba,
Bcerjga ObLI, eCTECTBEHHO, U IPeAMEeTOM 0coGOro
BHUMaHuA. Ero mosaBieHue Ha yTpeHHeM Hebe B
UI0Jle—aBrycTe BO3Bell[aJi0 HACTYILJIEHHEe CaMo-
ro 2KapKoro BpeMeHU rojia — Ha3BAHHBIX 10 UMe-
HU CO3Be3fudA «Co0auybUX JHEH», KaK TOBOPAT
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ellle U B Hallle BpeMsa. EiKerogHulii BoCXo[
Cupuyca nepef, Bocxogom CoJHIIA CIIYIKHI AJS
erMIITSH CHTHAJOM K Hayajy paboT Ha opocu-
TeJbHBIX KaHaJaX, TAK KAK BCKOpe I0cJie TOTO
HauyuHaJCcA pa3nuB Huna.

3Be3gHas Beaununna Cupuyca pasua — 14,
T. e. OH IIPUMEPHO B 4 pasa spdye 3Be3[, BeJIH-
yunbl 0™, Hanpumep Berenswreiize, Purens miau
Kanennsl. OH ymajeH oT Hac Jjumrb Ha 8,7 cBe-
TOBOrO roja YU ABIAETCA, TAKUM o0pasoMm, OJ-
HHUM M3 HAIIUX OaMIKAMIIUX 3Be3AHBLIX cocelei.
Ecau 6u1 Cupuyc okasaincss ua mecre Coinia,
MBI moJrydyaJyu Obl aHepruu B 20 pas Goubiie (o
cpaBHeHuio c¢ CojHIlEM); TeMIlepaTypa €ro mo-
BepxHocTu cocrasiasier 11 000°. OcoGenHo 3a-
METHOe y 9TOM 3Be3[bl MepIlaHWe SBJIAETCS He
cBoiicTBoM camoro cBera Cupuyca, a JHIIb CIel-
CTBHEM TYpOYJIeHTHHIX ABJE€HHI B 3eMHOI aT-
mocdepe, KOTOpbie CUJIbHEe MPOSABIAIOTCS BOJIH-
34 TOPHU3OHTA. ITO HENPAaBHUJBHOE CBETOIIPEJIOM-
JeHHe, OOYCJIOBJIEHHOE BOJHEHHEM BO3AyXa,
HA3BIBAIOT MePIlaHHeM.

Maami Ilec (xapra X, crp. 75)

NpPOXOAHUT uepe3 MepuauaH B 23 yaca B HayaJje
deBpasasi. ITO co3Be3/[Me TOKE COMEPIKUT JIHUIIH
ONHY SAPKYIO 3Be3fy — a, [Ipdyuon (mo-maTeiau
pro — nepep, mo-rpedeckn kyon — mec). Ee Ha-
3BaHMe yKa3bIBaeT Ha TO, uTo IIpomuoH BoCXO-
nut paubine Cupuyca. K IIpoinuony Beger mpo-
IOJKEeHHAs BJIeBO JIMHUA, COeAUHSAIONAA [Be
nJyeuyeBbie 3Be3xbl OpHoOHA.

IIpu 6aecke 0™,5 IIpoiioH BXOAUT B dYHC-
JIO caMBIX SPKHUX 3Be3q Heba. OH ygajieH OT HacC
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HeHaMHoro GoJssuie, yem Cupmyc, — Ha 11 cBe-
TOBBIX JIET M HMeeT NpHUGAHU3UTEIPHO TAKOH e
nuametp, Kak u Cosmne. X IIponmon u Cupwu-
yc¢ — IBOMHEIE 3Be3bl; BOKPYI' HUX 006paIamoT-
CcA CIYTHUKH, IIOXOXKHe II0 CBOEMY CTPOEHHIO
apyr Ha apyra. Ilo BeluuuHe AuamMeTpa OHU
6au3Ku K 3emJye, HO 00Jaal0OT 3HAYHUTEJILHO
6oapmmeit maccoit. Orcroza ciaexyer, YTO UX Be-
IECTBO JOJIKHO OBITH HeBoOOpasuMo GOJIBIIOMN
IIJIOTHOCTH U HAXOAUTHCA IO I'POMAJHBLIM AaB-
nenueM. OauH KyOMYeCcKUil CAHTUMETP BelecT-
Ba 000MX CIIyTHMKOB Ha 3emJie BecuJa 6sl or 100
xo 400 xe2!

Ecnu coegmHUTHL BoOOpakaeMbIMH OTpe3Ka-
MH TPM sipyaifliue 3Be3Zbl co3Be3Auii Opuow,
Boavmioit ITec u Maaeriz Ilec, T. e. Berensreiise,
Cupuyc u IIpouuoH, To IOJYYHUTCS IMOYTH DaB-
HOCTOPOHHMI TPeyroJIbHUK, Yepe3 KOTOPHIH cJia-
60 cBerAlleics moJyiocoii TAHeTca MIiledHBId
IIyte. Baaromapsi cBoeif APKOCTH M rapMOHHY-
HOMY PAaCIIOJIOXKEHUIO 3Be3Ji 3TOT TaK Ha3bIBae-
MBIif 3UMHUU TpeYzoNbHUK BBIAeJNIdeTCA Ha Be-
YyepHeM 3uMHeM Hebe M 3HAUHUTEJBHO obJierdaer
OpHEHTAIIHIO.

Bamanmens (kapra VIII, crp. 67)

MPOXOAAT Yepe3 MepuAUaH B 23 yaca B TeueHUE
AHBApA ¥ Hauajsa GeBpana. OHH 3aBepuIAIOT
Ham 0030p 3MMHHX cO3Be3Auil. ITO coaBe3gue
OTHOCUTCHA K YHCIY 30AMAKAJNLHBIX; B HEM
CoyiHIle HAXOAUTCS B HIOHe—wuiOJe. [[Be ero
raaBHble 3Be3fAbl HasbiBaloTcsa Kacrop u Iloa-
AYKC, OT KOTOPHIX HAIIPABO K 3KBATOPY TAHYTCS
IBa MOYTH MapaJUIeJbHBIX pPsifia 3Be3[. JTU ABe
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3Be3[bl — sgpyaiiume B coaBesguu: 1m,6 —
Kactop u 1™,2 — ITonnyke. Mol Jerko Haiigem
Kacrop, eciu coefHHUM JIeBYI0 BepPXHIOI0 H
NpaByI0 HUXKHIOI 3Be3Abl <«KOBIIa» DBoJbIIoi
MegBeauubl NpAMON JUHUEN M NPOJOJKHM ee
BrpaBo BHHM3. Ecim ucxopurs u3 Gojsee 61IM3KO-
ro Kk Baunsnenam cosBes3gus, TO cjeAyeT IPOAOJI-
SKUTH NPAMYIO JHHHUIO, COeJHUHAONIYI0 Pureis u
Berensreiize B OpuoHe, BBepX, H OHa NPUBEJET
k Iloanykcy.

CornacHo mudy ApeBHHX I'DEKOB, /iBe TI'JaB-
Hble 3Be3fbl CO3Be3AHA 0003HAYAIOT T'OJIOBBI
ABYX OZHOMMEHHBIX Uryp, ABYX IOHONIEi, CUH-
TaBIIUXCA CHIHOBBSIMH oTia GoroB 3eBca. Haps-
Ay C CHJIOH M MYXECTBOM MM IPUIIMCHIBAJIHA
Ipeskje Bcero YyBCTBO OpaTckoii mo6Bu. Kak
CHMMBOJI 3TOT'0 eIWHCTBA, CHUSIOT OHU Ha 3UMHEM
Hebe; JleToM JKe OHH IIE€PeXOAsAT HAa ITHEBHYIO
IIOJIOBUHY CYTOK, U TPEeKH AYyMaJd, 4YTO OHH B
3TO BpeMs rojla HaXOAATCSA B MOA3EMHOM MUpe.

O6e riaBHBIe 3Be3AHI NPEACTABISAIOT co0oil
KpaTHBIe cucTeMbl. TpeThbsa 3Be3fla OTXOAALIEH
or Ilonnykca menouku { (g3era) ABASAETCS OA-
HOI U3 yXKe 3HAKOMBIX HaM nedeuxm. OnHa me-
PHUOAUYECKH HU3MEHSIET CBOIl OJIeCK M3-3a IIYJIb-
canmii. ITonublit mukn (mepuon) usmeneHus Gie-
cka or 3™,7 mo 4™,1 3aHMMaeT OKOJIO HECATH
ITHeH.

JIpyroit mpeacTABAAIOLINIA WHTEpET s
HabGJa0IeHuss 00BEKT B cOo3Be3 UM Bau3HeoB —
3TO BHAHUMOE Ja’Xe HEBOODPYKEHHBIM TIJAa30M
3Be3fHOe CKomuleHue M35, pacmomoskeHHoe
HECKOJIPKO BBIIlIe IIOCJefHeil 3Be3Abl B LIETIOYKeE
Kacropa (6unokuan!). OHO ymajeHO OT Hac Ha
paccrosaue 3000 cBeTOBBIX JIET.
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O6mmit BHA 3Be3nHOro HeGa 3mmoi (kapra XI, crp. 81)

ITocmoTpuM enie pa3 Ha 3UMHHE CO3BE3AUSd,
HA 3TOT pa3 Ha ux oo6myo kKapruny. Or Kac-
cuonen K Ilmeamam taHercs memoukoii Ilepceii,
npubJIU3UTEILHO HA TOM JKe BBICOTE cJeBa OT
Hero BuieH Bosuuunii. PsgoM, HeMHOroO I03KHee,
Haxogum BiusneroB (cieBa) u Texnsiia (cmpa-
Ba), eIrle HEMHOIO I0’KHee, Ha 3KBaTope, MaJjoro
IIca, a 10)KHee cepenudpl oTpedka Temel —
Bausuenst mer Bugum Opwmon. Eme ganbiie x
I0r'y, yiKe JOBOJBHO HHU3KO HaJ FOPU30HTOM, CH-
sgetr Boasmoii Ilec.

HN3bpanHas 3fech IMOCIEIOBATEIbHOCTE OIIM-
CaHUS COOTBETCTBYET OUYEPEeIHOCTH KYJILMHUHA-
I[MY 9TUX co3Be3quii. MoKHO, OLZHAKO, paccMar-
puBathk panbme OpuoH, a 3atem Ilepceit, HO
TOrJAa CJIeAyeT YYMUTBIBaATh, uTo OpPHOH eille He
JOCTUI' TOYKM KYJbMHHAIIMM U, HAOGMOLAs ero,
MBI CMOTPUM BOCTOUYHee M OJIMXKe K FOPH30HTY.

HNzobpakenne obiero Bujga Heba BKJICYAET
TaksKe HEKOTOpbIe CO3Be3AUs U OTAeJIbHbIe 3Be3-
IBI, 0 KOTOPHIX MBI HE TOBOPUJIHN. 3AAY, HA KOTO-
poro oxoturca OpuoH, IpejacTaBlisgeT cO00H He-
NPaBUJIBHBII 4YeTHIPEXYTOJBHUK U3 CJIa6bIX
3Be3[, pacnoJjoxxenssblii mox Opuonom. Ipubau-
3UTEJBHO OT cepeaunbl OpHOHA BIIPABO TAHETCH
B BUJle I[eNIOYKHU cJa0bIiX 3Be3J[ ceBepHas 4YacTh
co3Be3usa Jpudara, B I0XKHOU, HEBUAUMOI A
HAC YaCTH KOTOPOrO HAXOJAUTCS OJHA U3 ApdYaii-
mux 3pes3j] Heb0a — AxepHap. dpupaH — 3TO pe-
Ka, B KOTOopylo ymasn ©asToH, HeCUaCTJIUBEIHA BO-
autens komecHunsl ComHia (cM. IpegaHue o
cosBe3guu BoaHuuero), U L0 CHUX IIOP AOJIXKHA
OBLIATE B IIyOMHAX PEKH 3aropeBHIAsCA KOJIeC-
uuna Comuna. Ifapio fIsoHy BO BpemMsa ero
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MOJIHOTO MPUKJIOYEHUil Bo3BpallleHusa u3 Kou-
XUABl TaK}Ke IPUILJIOCH IPEeoJoJieTh Ha 3TOH
peke pAl TPYAHBIX MPEIiaATCTBUI.

BecHoit 3T 3uMHue CO3BE3MUA €Illle MOXKHO
HabJI0aTh, OMHAKO B BeUYepHHE Yachl OHU Kaik-
OBl pa3 BUAHBI Bce AaJbllle Ha 3amajge. OHH
YCTYyHMaloT MECTO JPYTMM CO3Be3JUSIM, KOTOpbIe
OMpefeJasaioT Buj BeceHHero Heba.

BECEHHHE CO3BE3IUA
Pax (xapra XII, crp. 83)

NPOXOAUT uepe3 Mepuauan B 23 yaca B deBpaJe
U B caMOM Hayajle Mapra. 9TO OAHO U3 30-
AuakKaJbHBIX co3Be3auit. CoyHIle IMPOXOAUT de-
pes Hero B TedyeHHe uioaA u aBrycra. Cossesnue
COCTOUT JIMIIIb U3 OYeHb cJaalbbIX 3Be3] APKOCTH
4™ y 5™, u 4ToOBI ero pacmo3HaTh, Tpebyercsa
TOYHOE 3HAHHe ero GOPMBbI U IOJIOXKEHUS 3Be3[,
a TaK)Ke TeMHOe, He ocBellleHHoe JIyHoit Hebo.
Yro6bl OTHICKATH CO3Be3gHe, COCJUHUM JIEBYIO
BEPXHIOI0 M IPaBYI0O HUMXHIOI 3Be3Jbl «KOBIIIA»
Boasmoii MeaBeauubl u IPOJOJIKHUM 3Ty IIpA-
MYIO BIIpaBO BHU3; OHA IPHUBEAET HAC K 3Be3je
B co3Be3nun Paka, pAJoM C KOTOPOH MOIKHO
pasJuyuThs ciaboe cBeTAllleecsa NATHO — Jcau,
KpacHuBoe paccesiHHOe 3Be3JHOe CcKoIllleHue. [[nsa
3HAIOI[UX 3MMHHE CO3Be3JUs HAUTH 3Ty 3Be3Ly
emte mpomie: Ha JuHUH Iloanykc — Ilponuon
CTPOUTCH (B JIEBYIO CTOPOHY) pPaBHOCTOPOHHUM
TPeyroJbHUK, IIPUYEM BepIIHHOH ero Oyaer
uckoMmas 3Be3Jla § — caMasi ApKag B CO3Be3IHH.

C HebecHsiM PakoM cBA3aHBI caMble pasyuy-
Hble npejaHus. HekoTophle M3 HUX NPU3HAIOT
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B HEM KUBOTHOE, KOTOPOE JOJI?KHO IIOMemaTh
Tepkynecy youts 'uapy — BogsaHy0 3Mel0 (Kak
T'epryneca, Tak u I'uapy MBI eine HaiifeM Ha
Hebe B BUZe co3Be3fuii). Jlpyrue npUIHUCHIBAIOT
Paky ponb nomoiiHunka 3eBca, KOTOPOro IOCJe]-
HUii u3 O0JarofapHocTu B3 Ha He6o. C aTuMu
rpedecKMMHU JiereHJaMu, IIpaBja, IIJIOXO COrJja-
CYIOTCA Ha3BaHUA COCETHUX C YIOMSAHYTBHIM
3Be3THEIM CKOIIeHUueM 3Be3f y u & — Cegephblil
u FOxcuotll Ocen. OHU Jjydiie TapMOHUDYIOT C
Ha3BaHUeM flciiy, a TOTOMY Takke BCTPe4YaroTcsa
YacTo. ¥ erunTsH paK ObIJ CBAIIEHHBIM KHUBOT-
HBIM, TaK KaK HMeJ CXOJCTBO cO ckapabeem !.
Ve He pad ymomaHyThle fcau, Mmomo6HO
IInesmam, TpUHAAJIEIKAT K YUCHY KPaCHUBBIX
rpynn 3Be3[ (HACYUTHIBAEMBIX B HUX COTHSIMH),
KOTODHIe M3-3a MX BHJA HA3LIBAIOT PaCCEeAHHBI-
MM 3Be3JHLIMU CKOILIeHMAMHU. Tak Kak cambie
spkue 3Be3xbl fcieii uMmeror O6ieck 6™, To mpu
6JarONMPUATHHIX YCJIOBUSX HUX MOXKHO pPasris-
JeTh HEBOODYKEHHBIM rya3oM. Ho yxe Xopo-
muif GMHOKJb OTKPBLIBaeT B30PY BEJMKOJIEIHBIMI
MHOTOYHCJIEHHEIT aHcaMOab 3Be3f. Acau uMeroT
B AuameTpe 13 CBETOBBHIX JIeT M HAXOLATCA Ha
paccrosauu npuMepHo 500 CBeTOBBIX JIET.

Jdes (xapra XII, crp. 83)

NPOXOAUT Yepe3 MepuauaH B 23 yaca BecCb
MapT ¥ B Hauyaje anpeysi. OH Tak»Ke BXOIUT
B UYHCJO 30AMaKabHBIX co3Be3auii; CoiHIile B
HeM HaXOLUTCSA B aBrycTe—CeHTAGpe; IO cpaB-

! Ckapabeit — HaBO3HEII YK, CUMTaBIIMiicS CBA-
meHHsIM B ApeBHeMm Erunte. — ITpum. nepes.
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HEHHIO C co3Be3gueM Paka OH BBIMNIAAUT 3HA-
YuTeNbHO 3 PekTHee Giarogapsa OTHOCHTEILHO
OOJIBIIIOMY YHMCHIY SAPKHX 3Be3J M BIeYaTISIO-
mieit popme. ITO Co3Be3AUEe TUIIHYHO BeCEeHHee,
Tak ke kak Opuon — 3umHee. IIATUYrOJBHUK
CO CBOMMH ApYAMIIUMH 3Be3aMu — O, HA3BI-
Baemoii Pezysom (mo-iaTeIHU rex — uapsb), fp-
koctu 1™,0 u B, Jene6onoi (mo-apaGeku «x3e-
He6-3JIb-a3ei» — XBOCT JibBa), — H300pa’Kaer
Teso nnBa. Hax 3Be3foii y (ramMmma) Tpu 3Be3Zbl
o6pasyioT Ayry, IIOX0XKYI0 Ha T'OJIOBY JbBa. dTo-
OBl HAMTH 3TO CO3Be3[He, HAXOAMAIIeecs Ha Of-
HOl BBICOTE C cO3Be3quem Paka, IPOJOIKAIOT
BHU3 OJMIKHIOIO K «PY4YKe» CTEeHKY «KOBIIA»
Boaeoit Measeaunel, 1 3Ta JUHHA YKa’yKeT Ha
urypy JipBa. (UTOOBI OTIHMYUTHL CO3BE3xHE OT
Manoro JIpBa, 6yseM Ha3pIBATh ero DBojbImuM
JIsBOM.)

B BooOpaxeHUU I'PEKOB CO3BE3HeE OJIUIETBO-
psjio JBBa, MIKYPY KOTOPOrO He MOIJIa IPOOHUTH
HHM OJHA CTpeja; JbBa TOJBIMHM PYKAMH 3any-
mun I'epkynec. ErunTsde ¢cBA3BIBaJIM CO3BE3AME
JIpBa ¢ NMPUOAMKAOUIUMCS JKapKHM BpeMeHeM
rojla, KOrja CTpaHa IIPeBpalllajach B BHIMOPEB-
Y0 IYCTHIHIO — IIApCTBO JbBOB. Ilox ero 3Ha-
KOM, KaK CUUTAJIOCH, HOJMKHEI OBLIN POIKAATHCS
BeJaukHe napu. ApaGel paccmaTpuBadu Goiee
OoOLIMpHOE CO3Be3fue, B KOTOPOE BXOAHJIO
Tak)xKe U co3Beaaue Paka. fcam y HHUX cum-
Tanauck nmacteio JIbBa. Haszsanue Peryn, T. e.
«3Be3fia Iapeii», BIepPBLIe BBeJ 3HAMEHHUTHIN
acrponom Komepnuk. Bojiee gpeBHue apaGckue
Ha3BaHHsS BBHIPAsKAIOT TO Ke camoe. Peryn pac-
II0JIOJKEeH TOYHO HA IKJHUIITHKE, II0O9TOMY pa3 B
rog (28 aBrycra) o mnokxphniBaercsi CouHiiem.

84



JTa 3Be3Ja HAXOJHUTCS OT HAC Ha PACCTOAHUH
okogo 80 cBeTOBBIX JieT U o6JajaeT CBETHMO-
creio B 100 pas Bhimie coinHeuHoii. Bo JIbBe
MOKHO Ha0JII0JATh OYeHb KPACHBYIO [ABOIHYIO
3Be3y Y, yKe YIOMHMHABIIYIOCS BHIIIe, ¢ Oiec-
KoM 2™,6. B Tesleckonm oHa BHAHA KaK IBOMHAA
3Be3/1a C Pe3KUMHU I[BETOBBIMHU Pa3JIUYUAMU KOM-
IIOHEHTOB : OJMH—30JIOTHCTO-2KeJIThIi, APYToii—
3eJIEHOBATHII1.

Pagom c¢ leneGosoii HaXomuTCA MHOTOYMC-
neHHas rpynna (okoJsio 400) HeGoJBIINX, TTOLO0-
HBIX TYMaHHOCTSAM O0Opa3oBaHWii, HO 4acTb U3
HUX HaAOJIOLAeTCA TOJBKO B CBETOCHJIBHBIA Te-
aeckoin. ITocTpoeHHble B HAMIeM CTOJIETUH HHCT-
PYMEHTH 00Jafal0OT 3HAUYHUTENbHO OOJIBIIEH CBe-
TOCHJION, UYeM YIoTpebJsBIIMeCS paHee, U II03-
BOJIAIOT, 1O KpaiiHeit Mepe dororpaduyecky,
IeTaJbHO HCCIEAOBATH STH TyMaHHOCTH. Tak,
OKOJIO COpPOKAa JIeT Ha3aj CTaJl0 M3BECTHO, 4YTO
peus uaer 06 odbeKkTax (HaAaXOZAIIUXCA, B YACT-
HOCTH, U B co3Be3auu JIbBa), KOTODPbIe He ABJA-
I0TCA TYMAHHOCTAMH B OOBIYHOM cmbicie. OHU
He ABJIAIOTCA HUM Ta30BBIMHM TYMaHHOCTSIMH, Ka-
kue MBI Habmozaem B Miueunom Ilytu (mameii
TamakTuke), HU BoOOIe raJlaKTHYeCKHUMH TYy-
MAaHHOCTSIMH, a IIPeACTaBJISIOT co00il cucTeMBbl
3Be3f (B co3Bes3xum JIbBa — criupaJjbHOil  (dop-
MBI) OTPOMHBIX Pa3MepoOB, TAKHUX K€, KaK U Ha-
ma TanakTuka. 3TH 00'beKTHI HA3bIBAIOT TaKXKe
6HezANAKTUHECKUMU TYMAHHOCTAMI WIH BHera-
JaKTUYECKHMH CHCTeMaMM, TaK KaK OHM HaXo-
IATCA IAJIEKO 3a mpefejaMu Halnei 'aJlakTHUKH.
B cosBeaguu JIbBa MBI MMeeM [JeJI0 CO 3Be3[-
HBIMH CHCTEeMaMH, yJaJIeHHBIMH OT HAC Ha pac-
crosguue Oosiee 100 MHJIJIMOHOB CBETOBBHIX JIeT.
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Tmppa (xkapra XIII, crp. 87)

(no-nateinu Hydra — Bogsinass 3Med) IPOXOOUT
yepe3 mepuguaH B 23 4aca ¢ eBpassa mo Maii.
ITOo co3Be3gHe COCTOUT U3 JOBOJBHO CJAGBIX
3Be3q. Hauunasce 10:kHee Paka, oHO mpocTu-
paerca moj JIbBoM U elme JaJibllie Ha IOrO-BO-
crok. Tuspa oxsaTeiBaeT Ha HeGe ayry B 90°,
YTO COOTBETCTBYET YeTBepTH IIOJHOIro obopoTa
3eMJI1 B TeUeHUe CYTOK. EIUHCTBEeHHaAsi 3Be3jia,
BBIZENIAOMIAACS U3 ITOH Uemoyku,— Aavgpapd
¢ Oaeckom 2™,0, cCBETUMOCTHL KOTOPOM IIpPeBOC-
xoauT coaHeuHyio B 200 pas. CBoum HaszBaHUeM
oTa 3Be3fia 00sg3aHA TOMY, YTO OHA eIHUHCTBEH-
Hasl ApKas 3Be3fla cpefiu APYTUX 3Be3]] CO3BE3-
IudA, TLJIOXO BUAUMBIX HEBOODYXKEHHBIM TIJIa30M
(mo-apabecku «anp Gaph» — eTUHCTBEHHBIN).

Tuxpa — oHO U3 YYAOBUIL, KOTOPHIX IO IIO-
py4YeHUI0 3eBca JOJIKeH ObLI mobeaurs I'epax
B TIOATBEPXKJEHUE CBOETO MYJKECTBA M CHJIBL
Korga B 60pnbe ¢ geBaTuriaBoii I'uapoit emy He
yAaJoch OTCeYhb TOJIOBBEI, TaK KaK OHH TOTYacC
BHIPACTaJH 3aHOBO, OH MOMAKer HAaXOAWBIIUNCSA
pPAIOM JieCc M TOPAIIMMHU AEPeBbAMH KacaJjics
paH Ha MecCTe OTCEeUYeHHBIX roJioB. Termepr OHH
He TIOABJSJINCHL BHOBb, U I'epaky cMor y6uTh
Tuapy. CBou cTpeinsl OH OKYHYJ B SOOBUTYIO
KPOBb 3MeM U IPEeBPATHJI UX TAaKUM 00pa3oM B
TPO3HOE OpYIKHue.

HeBa (xapra XIII, crp. 87)

MPOXOJUT Yepe3 MepUAMAH B 23 yaca B KOHIlE
ampeJyis — B Hadajle Masd. ITO TOXe 30JHAKAJb-
Hoe cozBe3gue: CosHIle IIPOXOAUT ero B Teye-
HUe CeHTAOPs—oOKTAOpPA. B HeM HaxoguTca Tak
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Ha3bIBaeMasd TOYKA OCeHHezO PABHOJeHCT8USA —
BTOPAs TOUYKA IepeceYyeHUs IKJIUINTUKU ¢ Hebec-
HBIM 5KBATOPOM, 4Yepe3 KOTOPYIO IIPOXOJUT
Cosnile, paBurasch ¢ cesepa Ha wor. Ciemosa-
TeJIbHO, KOTJAa OCEHBIO MEHb II0 AJUTEJIbHOCTH
paBeH HouH (23 cenTabpsa), ConHIile HAXOAUTCS B
co3Be3xuu JleBHI.

TnaBuas 3Besma osToro cossesgusa Cnukxa
(TIO-JIaTHIHU 3TO CJIOBO O3HAYaeT «KOJIOC») BBIJe-
JfeTcs CpeAu TPYNNbl MeHee SPKHUX 3Be3ld.
Tpu us HuX, ob6pasyloiue Bmecte co Ciukoii pu-
rypy pomo6a, JETKO JOCTYIIHbI HEBOOPYXKEHHOMY
riasy, ocTajbHble yxe ciabee. MblI jerko Haii-
IeM co3Be3aue, ecau B Boabmioit Measenuiie
COeIVHUM IIPABYIO BEPXHIOIO 3Be3[y «KOBIIa» C
JIeBOM HUJKHEH M IIPOJOJIXKUM 3Ty JIUHUIO BJIe-
Bo; oHa ykasker Ha Cnuky. Kpome Toro, Criuka
obpasyeT nmpuGIU3UTESIbHO PABHOCTOPOHHUI Tpe-
YrOJIbHUK BMeCTe C fAPKOIl 3Be3[oii ApDPKTYyp B
coszse3quu Bosonaca u [{eHe6010i1 («XBOCTOBOII»
3Be3/0i1) Bo JIbBe.

Bo Bcex ckasanuax cosBesgue lleBel pac-
CMATPHUBAJIOCh KaK CHUMBOJ ILIofopoxus. Jlasa
rpeKoB OHa ObLIa OZJHOBpPEeMEHHO OoruHeill Ipa-
BOCyAus, HaxoJslleecs PAAOM C Heil co3Besgue
BecoB — cUMBOJI paBHBIX INpPaB — CYUTAJIOCH
npuHagiexaium eif. Korga-ro B 3010TOM Beke,
KaK TOrJa Bepiuld, OOTHMHSA KHUJa CpeAu JIofAei,
HO Teleph OHAa MOKa3bIBaeTCA JMIIL HOUBIO Cpe-
OU 3Be3].

Cmnuka orcrour OoT Hac Ha paccrosHuu 190
CBETOBHIX JieT M oO0JlafilaeT CBETUMOCTHIO B
800 pa3s Briute cosHeuHoi. IIpasee u Boime Crnu-
KM MOJXXHO Ha0JI0AaTh ABOHHYIO 3Be3ny y (OAHY
U3 BepHIMH YIIOMSAHYTOro pomo6a), KoTopas pas-
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pelzaeTcsa Ha IBa KOMIIOHeHTa (KaKAblil ApKoCTH
3™,7) nmaske MaJBIMHU TeJleCKONaMU (IIpUOIU3U-
TeapHo 40-KpaTHoe yBejqndeHHe). Yike 6Goiee
cra JieT Ha3ak HaGa0Jasock U OBLIO M3MEPEHO
IBUJKEHHe 3TOi (U3MUecKOil MBOIMHOII 3Be3MbI.
PacueTsl MOKa3bIBAIOT, YTO KOMIIOHEHTHI IIapPbI
IBHIKYTCS IIO 3JIIUITHYECKUM OpOUTAM BOKPYT
o0Iiero 1eHTpa Macc, coBepiras o0opoTr 3a
178 ner.

B JleBe ToXke CyI[eCTBYIOT TPYIINBI CIIUPAJIb-
HBIX TaJIJAKTHK, CpPefHd HUX TaKHe BHeraJaKTU-
YyeCKHe CHUCTEeMBI, KOTOPble HAXOAATCS B IIPOCT-
PaHCTBe OTHOCHUTEJIHHO GJIN3KO K HaM (33 Muniu-
OHAa CBETOBBIX JeT). PaJlouCTOYHUK B CO3BE3 U
H3JIydyaeT PafUOBOJIHBI, KOTOPHIEe HCCIELYIOTCS
Ha OOJBIIMX paJHOACTPOHOMHUYECKUX CTaH-
nuax .

Boaxomac (kapra XIV, crp. 91)

IPOXOAUT uepe3d MepUAUaH B 23 yaca B Mae. ITO
co3Be3fye, KOTOpDOe HUMeeT TaKiKe Jpyroe Ha-
3saune — Medsexcuii Crpaxc, O6aarogaps cBo-
UM SPKUM 3Be37jaM JIETKO MOXKeT OBbITh HailifeHo
Ha HeGe. Ero rimaBmas 3Besga Apxryp (mo-
rpedYecKH <«apKTOC» — MeABeAb, «OypPOC» — CTO-
poxk) ¢ 6aeckom 0™ mpUHAAJIEKUT K APUANIIUM
3Be3gaM Heba. OH nzoOpa’kaeT KOJIEHO QUTYDHI;
ceBepHee HAXOLATCS JBe 3Be3fbl, obpasyouiue
6enpa, a Ha HUMU — TPHU 3Be3AbI, CUMBOJIU3U-
pyIolliie TOJIOBY U DPyKH. Bcs ¢purypa mHamomu-
HaeT OyMa’XHOro 3Mes, KOTODOrO 3aIyCKaioT

! OgHa u3 raJakTUK co3se3fusa JleBnl siBiAseTCA BeChb-
Ma MOIIHBIM HCTOYHMKOM KOCMMYECKOro paJHou3Iyue-
Hug. O pafgMoacTPOHOMHH cM. CTP. 252—256.—IIpum.
nepes.
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IeTu. ITO CO3Be3[ue, CTOANLee BHICOKO HAJl He-
0ecHBIM 3KBATOPOM, MBI HalJileM, IIPOJOJIKUB
BJIEBO AYT'Yy <«PYYKM KoBuia» DBoJabmioit MexBe-
OUIIBI HA BEJIMYUHY, PAaBHYIO YIBOEHHOH IJIMHE
«py4YKHu». B6Gausu ompefesieHHOM TaKuM o0Opa-
3oM TOukKHM yBugum ApKTyp. [lanbHeiiniee mpo-
nosnsxeHue nyru npuBefer K Crnuke B [[eBe.

HasBanue «MezgBesxkuii Crpax», mepeHeceH-
HOe ¢ TJIaBHOI 3Be3[bl Ha Bce CO3Be3Aue, BOC-
XOOUT K MCTOJKOBAHUIO 3TOr'0 CO3BE3AUS B rpe-
yecKuXx ckazaHufax. B Hux Bosomnmac paccmartpu-
BaeTcA KaK ApDKac, CblH o0OpalleHHOII B MelBe-
apuny auMobsl Kamaucro. OH goJskeH, KakK 3TO
oTpaskeHO Ha Hebe, cjeZoBaTh 3a MeJBeulleil,
oxpauas ee. CorjsacHo Apyrum JiereHgam, ero
TOJIOAKEHMWE II0 OTHOIIEHHIO K co3Be3quio Bosb-
mroii MeaBeguiiel TOBOPUT O TOM, YTO 3TO CTO-
PO, KOTOPHIA HOJKEH CIeLUTh 3a TeM, YTOOBI
MezaBeauila HUKOTIAA He NMPHUHMMAajJa MOPCKHMX
OCBEJKAIOIINX BaHH. B MHBIX NpefaHusAX OH JIa-
JKe OXOTHUTCA HAa MeJABeAUIly, He 3Has, UTO 3TO
ero 3aKOJOBaHHASA MaTh. B HEKOTOPBIX JIeTeH-
IaX B OCHOBY HCTOJIKOBAHUS IIOJIOMKEH IIePeBOJ,
Ha3BaHHUA co3Be3qusd, Korga BoJomnac (mo-rpede-
cku BooTac, oT ciioB «600C» — OBIK, «OT30» — A
IOrOHAI0) CUMTAEeTCSd IMOTOHIIMKOM OBIKOB WJIH
BOJIOB. ITOT HOI'OHIIKK OBIKOB, COTJIACHO IIpeJia-
HUIO, U300pes ILIYyr, TaK KaK OH MOJYYHJI OT
cBoeil maTepu, GOrMHU ILJIOZOPOAMS U 3eMJeje-
Jus, Mopy4YeHue BodfenaTh mnoJjsg. CeMb APKHX
3Be3], Boabmoit MeaBeguisl u300pakaimoT ero
BOJIOB, MOJIOTAIIMX 3€PHO, KOTOPHIX OH OecIpe-
CTAHHO BOAUT BOKDPYT IIOJIIOCA.

ApxTryp HaxoguTcsa Ha paccrosaHuu 40 cBe-
TOBBIX JIeT U uUMeeT cBReTuMocTb B 80 pa3s BhIlIe
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conneunoii. Temmeparypa ero moBepXHOCTH HU-
ke, yeM y CoaHIla, U coCTaBJseT JHUIIL OKOJO
4000°. ITosToMy ero IBeT He YMCTO JKeJTHIH, a
nepexonAanuii B KpacHoBaThelii. CiieBa U BBIIIe
ApKTypa ecThb ABOMHAsS «ABYXIIBeTHasl» 3Be3ja
¢ (amcusion), o6o3Havawias npasoe 6egpo. Ilpu
TIOMOIIM TeJIECKOIIa MOXKHO yOeZUTHCS, UTO ee
0onee aApkuii kKommoHeHT (2™,7) — KenTHlid, a
cya6slit (6™,1) — roay6oii.

Kopoma (xapra XIV, crp. 91)

IPOXOAUT Yepe3d MepuAuaH B 23 yaca B Hayaje
utousa. Co3Be3/ive PacIIOJIOMKEHO cpa3y e K BO-
ctoky oT Bosonaca. Haxoasice npu6ausuTe bHO
Ha TOM ’Ke BBICOTE, OHO HMeeT BKJ KpacuBoro, o6-
PallleHHOTO K CeBePY OTKPBLITOrO IIOJYKPYKbS
3Be3Ji, B3BANMHOE PACIOJOKeHHe KOTOPBIX Ipef-
CTaBJseT BHYUIUTEIbHYIO KapTuny. Kopona unu
Ceseprasa Kopona, kKak ee 4acTO Ha3LIBAIOT B
orauyue ot codsedpus FOxcnoii Kopoust, pacio-
JIOXKEHHOTO B IOJKHOM HoJIymiapum Heba, comep-
JKUT HauboJee SIPKYIO 3Be3Ay C OJIECKOM OKOJIO
2m—Temmy (mo-NaTBIHKU gemma—AparoleHHBIH
KameHb). IIpu mouckax coaBe3gusi yaJoOHO MCXO-
AUTHh U3 IIOJIOMKEHUS 3Be3[bl IPAaBOro JOKTA Bo-
Jomaca; KakK pa3 pPSiOM C Heil HaXOJAUTCH Iep-
Bas 3Be3Ja OTKPBHITOH BBEPX IIOJYOKPYXXHOCTH.
K KopoHe, a TouHee — umeHHO K I'emMe, BefeT
IPOJOJIMKeHHe BJIEBO IMPAMOM JUHUM, COETUHAIO-
el MpaBy0 HUXKHIOIO U JIEBYIO BEPXHIOIO 3Be3-
OBl «KoBIIa» Boabiioit Measeayniinl.

Ity KopoHy, KaK IIOBeCTByeT rpedecKas Jie-
reuza, 6or BuHA J[MOHUC KOrAa-To IOJAapPUI 1iap-
ckoii gouepu ApuapHe. Kopona mom:xkna GbLia

92



YTEIIUTH €€ B ee CTPAJaHUAX B CBA3H C HEBEp-
HocTel0 Tecesa. Teceil cpaskayca cO CTPAITHBIM
yygpoBuiieM MuHoraBpomM B JaGUpHHTE — I'DO-
MaJHOM JABopiie Ha Kpute ¢ MHOXX€CTBOM XOJOB.
OH cmor BHIOpaThCA OTTyJa JMIIL Oiarogaps
IJIWHHON HUTH, COTKAHHOM AJisd Hero ApuagHOii.
OH Ha3BaJ ApHagHy CBOeH HEBeCTOU U B3fAJ ee
¢ co6oif, HO 3aTeM OTOCJIAaJI Ha3ajJ Ha OCTPOB, I'lle
oHa ¥ moJyuyuia ot J{luonuca xkopony. Teceit Ha-
KasaH: OH 3abbIBaeT CIIyCTUTH YepHBIe Iapyca,
KOTODHIE JJISI ero OTIa OBLIM IpeJBeCTHEM TOTO,
YTO ero ChIH He BhIAiepikaJ moeauHka. C oruas-
HUA Lapp Ireil 6pocaercs B Mope; C TeX IOP
3TO MOpe HOCUT Ha3BaHUe Jreiickoro.

TemMa — oueHp ropsiuasi 3Be3fila CO CBETH-
MOCTBIO, paBHOii 30-kpaTHoii cBerumocTu CoOJH-
1ma, yramsesHass Ha 70 cBetoBbix Jer. OHa dAB-
JsAeTcA JNBONHOH, OHAKO CO CPeAHHM TeJIeCKO-
IIOM He pa3pelnaeTcsi Ha KOMIIOHEHTHI: 3TO —
cnexkTpanvras 06oliHas 36e3da .

Becwm (kapra XV, crp. 95)

IIPOXOJAT Yepe3d MepuauaH B 23 yaca B Mae, T. €.
paubnie Kopoupl. OHM He BBIJEJAIOTCA Ha
Hebe M3-3a c1ab0CTH CBOMX 3Be3J[. ITO CIEAYIO-
miee 3a JeBoii 3oauakaapHoe co3Besaue; CouH-
Ile MPOXOLUT e€ro B TeueHUue OKTAOpA—HOoAOps.
CosBeszue, cocrosiiee, COOCTBEHHO roBOpsi, U3
Tpex 3Be3n Gisecka 3™, BUCUT HM3KO HaJ ropu-
30HTOM: Ero jerko HaiiTH, COeAUHUB KpailHIOO

! Tax Ha3wIBalOTCA ABOiHEIe 3Be3/lbl, Y KOTOPHIX Ha-
JMYMe KOMIIOHEHTOB OGHApPYXXHMBAeTCs TOJIBKO INPH IIO-
MOIIM TAK Ha3hIBA€MHIX CHEKTPOCKONHYECKHX MeTo-
noB. — IIpum. ped.
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3Be3xy B «pyuke» Bouwmoit Measeauus! ¢ ApK-
TYPOM IPAMOM JIMHUEH U IPOJOJIXKUB ee K Iory :
OHAa YKa)keT Ha CPegHIOI0 U3 Tpex 3Be3l Becos,
JleBee BBeDX U JieBee BHU3 OT KOTOPO MBI Ha-
xoaum ofOe 3Be3Abl, 0o0Opas3yIolue Yallii BeCOB.

CBoe Ha3BaHHe CO3Be3Jue MOIJIO IOJYYUTH
6yarogapsa TOMY, YTO B HeM B mepuof, BaBuioH-
ckoro mapcrBa nyts CosHila Imepecekas Hebec-
HBIl DKBaTOp (Temeph 3TO IPOMCXOAUT, KaK MBI
ysKe Bujenu, B co3Be3guu [lesrr). OxuHakoBas
OIuHA OHA U HOuu 23 ceHTAOpA OJUIETBOPA-
Jach B IpeJCTAaBJIeHUY BaBUJIOHSAH ABYyMs yalla-
My BecoB. I'peKu CBA3BIBAJM 3TO CO3Be3gue C
HeBoii. Kak Gorune mpaBocyaus, eii momoGaer
UMeTHh PAXOM C coboii Bechl.

O6muit BEX 3Be3gHOro Heda BecHOI (kapra XV, crp. 95)

Msb! mepeumncauad OCHOBHbIE BECEHHHE CO3-
Be3gusa. IlocmoTpum ele pas, Kak OHH PacCIO-
JaraioTcsi Ha Hebe: XOPOBOJ, CO3Be3AUI OTKDBI-
BaeT Pak, psagoM ¢ HUM Ha TOH ke BBICOTE —
JleB, majnee, GauMKe K DKBATOPY, PACIOJOMKEHA
Hesa. Ilog vumu BugHa BHITAHyTasA I'mapa. Bei-
COKO Ha Hebe pPAJOM APYT C APYroM HaXOJATCSH
Bosonac u Kopona (mociegusas He usobpaixeHa
Ha DTOH Kapre); 3HAYUTEJbHO OJmKe K ropu-
30HTY MBI Haiifiem Becnbl. OgHako Ha Hamei 06-
ureif kKapTuHe He0a KpOMe M3BECTHBIX CO3BE3AUt
Mbl BHAMM HEKOTOpPHle HOBble IJA Hac, GoJee
menkue. Kak pas mag 'uapoii, K oro-samagy ot
JleBBl, HAXOOATCA ABa CO3Be3QHs, COCTOSAIIUE U3
maJsioro uucia caabeix 3Bespn: Bopor u Yauwa.
Kaskpmas ¢urypa cCOCTOUT M3 HECKOJbKUX 3Be3[,
00pa3yomux 4YeTHIPEXYTrOJbHUK, KOTOPHIH B
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BopoHe HecKOJBKO sipue: GJIeCK ero 3Be3f OKO-
no 3™. Ilpeganue cBs3biBaeT ero ¢ I'mapoii, o
KOTOPOI HaM yJKe U3BECTHO ApPYyroe TOJKOBaHME.
OpHaxap! AnoyutoH opy4yusn BopoHy nmpuxecTun
eMy dYally BoAabl. BopoH, He BBINOJHHUBIIHI 3TO-
ro TNOPY4YeHHUsA, MBITAJCA ONPABAATHCA TEM, UTO
MHoOrorjiaBafd BOASHAs 3Mesd He MO3BOJIMJIA €My
3a4epIHYTH BOABI. AIIOJIJIOH pasrajaj OTroBOp-
Ky M momecTus BopoHa BMecTe co 3meeil u ua-
meit Ha Hebe, HO TaK, 4To BopoH Bce BpeMsd A0JI-
JKeH XOAHNTH 3a Jaimeii, He UMes BO3MOXKHOCTH
HAIUTHCA U3 Hee.

ITpu sicnom Hebe 10:xkHee 'MADPEI MOMKHO yBH-
IeTh ellle HEeCKOJBLKO 3Be3ll. OHHM OTHOCATCA K
co3Be3auio I]enrTaépa, KoTopoe B HAUIMX IIHUPO-
TaX BHAHO JHIIL YacTHYHO. Ero camas apkas
3Be3lla a, KOTOpadA y HAcC He IOABJAETCA Hap
TOPU3OHTOM, ABJseTCA Oauikaiinleili K Haiei
COJITHeUHOM cucTeMe 3Be3goil. PaccTosuue Jo Hee
okoJo 4,3 cBeroBoro roga, u mociae Cupuyca u
Kanonyca'! 310 TpeThbsi 1m0 SPKOCTH 3Be3ga HAa
BceM HebGe. KeHTaBpoMm ? B rpedeckoit Mmudoaoruu
HA3bIBAJIOCH CYIIECTBO, BEPXHAA YacTh Teja ¥
KOTOpPOro ObLIA MOJOOHA YesIOBEYEeCKO, a HUIK-
HAS—KaK y nomanu. Hassauue sToro co3sesnus
CBSI3aHO C KeHTaBpoM XHWPOHOM — MYIPbIM
yduTeseM repos Axuiia.

Pacnonosxennoe Brinte Bosawnroro JInea cos-
Besfue Manozo Jlb6a MOJIy4UsI0 CBOe HazBaHUe

! Kanomyc — riaBHas 3Be3ja IOXKHOrO CO3Be3JUA
Kuna. Ilo apkocru (—O0™,9) ycrymaer Toasko Cupmy-
cy. — IIpum. peo.

2 KenraBp — rpeuecxkoe, a IlenraBp — saTuHCKOE
NpOU3HONIIEHHe ORHOTO M TOrO Ke HadsaHus. — IIpum.
peo.
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yixe mo3gHee. HasBaHue cosBesgus Boaocvt Be-
pOHUKU (JaTHHCKOe ero HasBaHue — KOma), Ha-
XOIAIIerocs K BOCTOKY ot Boisiioro JIeBa, mpo-
HUCXOAUT He U3 HAPOAHBIX IpeJaHUM, a BO3HUK-
JI0O UHBIM IIyTeM. BepoHuKa, cynIpyra eruneTcko-
ro 1aps, IPUHECJa B JKEPTBY CBOHU IIPeKPacHbIE
BOJIOCHI C Te€M, YTOOBI OHM IIPUHECIH ygaudy Iia-
pio B ero BoeHHOM moxone. Korma ma ciexyio-
muii JeHb BOJIOCHI MCYEe3JIM M3 XpaMma, IapCKue
acTpPOJIOTH yKasaJii Ha TPYINy 3Be3d Ha Hele,
KoTopas SKOOBI U IpelcTaBJisaja co00Ol BOJIOCHI
Beponuku. Boru B3sau ux Tyma, 4To0Obl CIACTH
oT yHuuTOXeHusA. Co3Besue COCTOUT U3 OTHUX
TOJNBKO CJIA0BIX 3Be3[,.

Bo BpeMs BeceHHUX HAOIIOJEeHUH B BOCTOU-
HOII yacTu Heba MOIKHO 3aMETHUTh IIOCTEIIEHHO
MmoABJIAIOIINECT HOBBle co3Be3nus. OHM TIpen-
BeI[alOT HaM JIETO M YKpalllaloT JieTHee He6o.
Bpemsa HabaiofeHuii cmeliaeTcs Telepb OJIMKe
K IIOJIYHOYM, TaK KaK HeGO CTAHOBUTCA YiKe He
coBCeM TEeMHBIM, OCOOEHHO Ha ceBepe.

JIETHUE CO3BE31US
Fepryaec (kapra XVI, crp. 99)

NPOXOJUT 4Yepes MepuauaH B 23 4yaca B KOHIe
HUIOHS — B Hayajle HIOJg. JTO CO3Be3que 3aHU-
MaeT CO CBOMMM 3Be3JaMU 3-ii BeJIMUUHLI U cJia-
6ee OTHOCHUTEJBHO 0OJBIIYyI0 o0sacTh Heba. Ilo-
3TOMY, YTOOBI HAWTU €ro Cpefu OKPYIKAIOIIUX
3Be3/[, HY’KHO XOPOIIO IIPeACTaBJAThL cebe ero
dopmy u mosoxkeHue. Bojee sipkKue 3Be3TBI 00-
pasyoT 4YeThIPDEXYTOJBHUK, OT YIJIOB KOTOPOTO
nTydyeoOpasHble JUHUU BeIyT K APYTUM 3Be3gaM
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co3Be3fusa. Ha neBoM HMMKHeM Jyde JIEHKUT
riaBHad 3Be3fia a I'epkyrneca, Pac-Aavzeru (mo-
apabCcKu «pac-3Jb-IKeTH» — TIO0JIOBa KOJIEHO-
npekJonenHoro). CosBesfne JerKo HaXOIUTCH
coeflUHEHHEM IIpPaBOM HUXKHeIl M JIeBOH BepxHeii
3Be3] «KoBmIa» Bousbimoit MegBemuubl M IIpo-
IOJIKE€HUEeM DTOM JMHUH II0 HAIIPaBJIEHUIO BBEPX
oT «koBIIa». OHa mpoiifleT Yepe3 MPaBYI0 BEpPX-
HIOIO 3Be3ly YeThIpexXyrojJpHuKa I'epKyJeca.
Kpome Toro, nunus, nposegennas ot IlonspHoit
3Be3Jbl Yyepe3 roaoBy llpakona, 6yaydu mpogoJi-
JKeHHOI, mpuBeJleT K IPYroil BepxHeil 3Besle
4yeTbIpexyroasrHuka. KTo 3makom ¢ Bojomacom
u Cesepuoii KopoHoil, MoskeT HaliTH co3Be3aue,
COeIHUHUB TIpAMOIl JuHHUel ApKTyp B Bosomace
¢ 'emmoit B KopoHe; ona mpoiifer uepes mpa-
BYIO BEDXHIOIO 3Be3AYy 4YeThIpeXyroJicHukKa Iep-
KyJieca.

HasBauue TI'eprynec (I'epaki) erie u B Ha-
cTosIlee BpeMdA YIOTPeOJseTcsi B IIDUMEHEeHUU
K HEOOBIKHOBEHHO CHUJBHOMY 4YeJIOBEKY. YiKe
B KOJIBIOEJIM OH IIOKa3aJl IepBble IPU3HAKU CBO-
eii YYTOBUIIIHOM CHUJIBI: IIPOCHYBIINCH OJHAMKIBI
OT TOTO, YTO ABe CTPAIHbie 3Mel OOBUJINCH BOK-
pyr ero imieM, 4YTOOBI YMepPTBUTH ero, l'epky-
Jlec B3AJ KayKJIOoil PYKOH 3Mero M 3aJYIIUJ o6e-
ux. Korma oH BbIpoc, 3eBC IOCJAJ €r0 BBINOJ-
HUTHb [JOBEHAAIaTh TpyZAHelimux samaHwuii. Ou
BhIIIE] IoOenuTesieM B 6opnbe ¢ BOoOAHOI 3Meeil
(cosBeague T'upprl), GBIKOM, APAKOHOM, JBBOM
(cM. 3TU co3Be3gUs) U APYTUMH YYIZOBUIIAMU.
O6pas I'epakja TOMKyeTcs TaKXKe KaK CTpajgaro-
. ATO CBA3AHO C €ro TparudecKuM KOHIIOM.
Cynpyra mocnana emMy OJexJy, IPONUTAHHYIO
AMOBUTOM KPOBBIO KEHTaBpa, OJHOTO H3 Tex
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CKa30YHBIX UYYJOBUIIL, KOTOPHIe OBLIN IOJYJO-
AaIbMU-TIONYJIOAbMU. Taxkaa omexjaa JOoJKHA
6pl1a o0ecrmeuuTh eif BepHOCTh cynpyra. Korga
Tepaxka obGsauuica B 3TH OAEXKABI, A4 Haudaj
JIeiicTBOBaTh, BhI3LIBAA yakacHble Oonu. OH mO-
neiTajgcAa ObICTPO COPOCHUTH ¢ cebs dTO ILIaThe,
HO 6oy He mpekpaTuanuch. HakoHel, 4To6bl OcC-
BOOOJUTHCA OT HUX, OH ITOKeJaJ OBITH COMKIKEH-
HBIM Ha KocTpe. Ho mo Bose 3eBca OH GbLI Ha
obJlaKe BbIHECEH U3 OTHA U IToMellleH Ha Oynumne.

B Pac-Aaprets MbI OIATH MUMeEEM JeJIO CO
CBEPXTUTaHTOM, KOTOPHI II0 AuUaMeTpPy IIpeBOC-
xoxurt Haire Couanne B 800 pas. Ecaiu momecTturs
CosHlle B IIEHTP 9TOM 3Be3Abl, TO HaAPYKHBIA
CJION ruraHTa BBIXOAWUJI ObI AAJIEKO 3a IPeAesibl
op6ursl Onmurepa. 9To 1mepeMeHHad 3Be3ja,
61eck KoTopoli KoJsebaerca mexay 3™,1 u 3™,9.

ITpubausuresrbHO MoOcpeguHe MEXKIAY ABYMS
MpaBeIMU 3Be3JaMH YeTHIPeXYTroJbHUKA pacIo-
J0eH HebeCHBIH 00beKT, KOTOPBIH cJaeAyeT IIpU-
YHMCJUTh K YMCJY CaMbBIX KPacHMBBIX U HHTepec-
HBIX. 910 M 13 — KpynHoe wapogoe 36e30HOe
crKonjeHue. B IpOTUBOIIOJIOMKHOCTh PaCCesTHHBIM
3Be3AHBIM CKOILJIEHUSAM TaKue OOBEeKTHI, KakK
M 13, o6HapyKUBAIOT SBHYIO KOHIEHTPAIIUIO
3Be3] K IleHTpPy. IlpaBma, B GMHOKJL MBI YBH-
IUM 9TO IIIapOBOe CKOILJIeHHe JIMIIb KaK CBeTA-
mleecd IATHO, OJHAKO Ha doTtorpad®uax, mIoJay-
YeHHBIX C IIOMOIIbIO OOJBIINX TEJIEeCKOIOB, IIe-
pudepuiiubie YYaCTKU CKOIIJIEHUA pas3pellaiTcs
Ha OTHeJbHBIE 3Be3Abl. YHCJIo coIeps;Kallux-
ca B M 13 3Be3n cocTaBisgeT IPUMEPHO ITOJIMUJI-
auoHa. Quamerp ckomueHus paBeH 160 csero-
BBIM rojgaM, a paccrogHue go Hero — 34000
CBETOBBIX JIET.
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3meenocen un 3mea (kapra XVII, crp. 102)

TIPOXOAAT Yepe3 MepuauaH B 23 yaca B TeueHHe
VIOHA M yacTu uooasa. HWx ciaegyer paccMmar-
puBaThH BMeCTe, XOTs, BOOGIIle TOBOPS, peYb UIET
O Tpex CO3Be3JUAX: rojJioBa 3MeM, XBOCT ee U
3meenocen, uiau Oguyx (mo-apabeku «opHUo» —
3mes, «dX0» — A Hecy). OgHako Ha Hebe OHM
TaK TECHO CBA3aHBI JPYT C APYTOM, UTO UX TPYI-
HO pasfgenuthb. JlerHasa 3Mesi, Ha3bIBaeMas TakK
C 1[eJbI0 OTMUYUTH €e OT I'UAPBI — BeceHHeH
3Meu, IPOTAHYJNACH 110 HeOY B BUe IJIUHHOTO Ps-
Ia 3Be3[; IPUGIU3UTEIBHO B CepeJuHe OHA IIOJ-
IepKUBAETCS CUJBHO BBITAHYTHIM  3Be3IHBIM
naruyroasHukom. CosBesgue OepeT Ha4Yajo He-
mHoro oxHee CeBepHoit KOpoHEI, TaM HAXOAUT-
csl TaK)Ke M ero camas sipKas 3Besfa o, YHYK
(mo-apabcku «HYK» — Iiesi). 3aTeM 3Mes TAHET-
cs mmof I'eprynecom (3gech MBI HalifleM 3Be3[IbI
3MeeHocCIla) majlee Ha BOCTOK. SIpKas 3Be3ma B
BepIINHE NATUYTOJbHUKA, 3MEEHOCIA, HOCUT Ha-
spanue Pac-Aavxaz (mo-apaGCKu «pac-3Jib-Xa-
ry» —roJjoBa 3meeHocia). Ee Gieck, kak U YHy-
Ka, paBeH 2™. OTa 3Be3Ja HAXOAUTCH K IOro-BO-
croky ot Pac-Axabreru, rososwsl I'epkyseca. Ta-
KUM o0pa3om, o0e ¢urypbl obGpalleHbl APYr K
Ipyry rojoBaMu, a Horu I'epKyJeca HalpaBJe-
HEBI K IIOJIIOCY.

B nmpepcraBieHNsAX APEBHUX I'PEKOB 3MEEHO-
cell OJIMIIETBOPSAJ BeJUKOro Bpaua Ackjenus
(9ckymamna), IOJYYHUBIIErO OT 3MEU TPaBy, C IO-
MOIIBI0O KOTOPOH OH Jaxke MepPTBLIM MOI BO3-
BpaTUTh KU3Hb. 3€BC IIOPa3uJl Bpaya HACMepTh
yZapoM MOJHUHU, TAK KaK omacajcs, 4To JCKY-
Jall MOXKeT BceX JIIoAel MpefOXPaHUThL OT CMep-
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. OGBUBILIAS e3J 3Mesd U IIOHLIHE ABJISAETCS
CUMBOJIOM BpaueOHOro MCKyccTBa (MKe3s IJCKY-
Jjarmna).

Y npyrux HapoAoB 3MeeHOCEI] — 3TO 4YeJio-
BeK, ykpoiaomuii 3mero. Cocexcrso Pac-Aunb-
xara u Pac-AjisretTu mpuBeao K TOMY, UYTO Yy
apa6oB 00e 3Be3Abl pacCcMATPUBAIOTCA BMeECTe
KaK IIacTyX cO CBoeil co0aKoii.

Mieunsrit IIyrs, KoTOpEIii GOKOBBIM pYKa-
BOM BJaeTCA B CEBEPHYIO0 YacTh CO3Be3gudA, B
9TOM cBOeil yacTu 0coGeHHO 6OraT CBETJIBIMH U
TeMHBIMH TYMAHHOCTSMHU. OTH TeMHbLIe TyMaH-
HOCTHU COCTOSAT M3 rasa W IbLIH, KOTOpble He 00-
Jy4alOTCA CBETOM [HOCTATOYHO OJUBKHX 3Bes[,
U IIOTOMY CBeUeHHe HX (<«XOJIOJHOe CBeYeHUE»)
He Bo30Oyxaaerca. OHU BBI3BIBAIOT O00OMAHUYMBOE
BIIeYATJE€HHE OTCYTCTBUS 3Be3[ B 9THX YaCTAX
Miueunoro Ilytu. B 3meeHoclie TeMHbBIe TyMaH-
HOCTH, HAXOIAIIHEeCH OT HAC Ha pPACCTOSHUAX
oko0Ji0 800 cBeTOBEBIX JieT, 3aKPHIBAIOT PacCIIOJIO-
JKeHHBIe 3a HUMM 3Be3Abl Hammeil lamakTuxu.

Buaumeiii nyte CosHIIA MPOXOAUT TaKKe W
yepes3 9TO CO3Be3gHe, HO OHO He BXOAUT B UHCJIO
30MaKaJIbHBIX.

Cxopnumon (kapra XVIII, crp. 105)

IIPOXOAUT yepe3 MepHAMAH B 23 yaca B TeueHUe
HIOHA M Hayasa uioad. OH— 4acTh «Kpyra
3oamuaka»; CoJiHIle HAXOOUTCA B HEM B KOHILE
HOsA0psi. XOpollo BUAMMYI y HAaC 4acTh CO3BeE3-
IUsd MOYKHO CPaBHUTH C BeepoM («HeOecHBIil Be-
ep»); «xBocT» CKOpPIMOHA B HANIMX IIIUPOTAxX
MOJKHO BUJETH JIUIIL B OJIATONPUATHBIX YCJIOBH-
AX BUIHUMOCTH, TAaK KAK CO3Be3[Ale CTOUT HU3KO
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Haj, ropusoHToM. HaiiTu ero mpolie Bcero, eciu
IIPOJOJI’KUThL BHU3 00e GOKOBBIE CTODOHBI UeThI-
pexyronbHuka I'epkyineca. OHU BCTpeTATCH B
TOYKe, Ile HAaXOAUTCS rjiaBHaA 3Be3xa Ckopruo-
Ha — AHrapéc; mpaBee AHTapeca BHUIEH «Be-
ep», a BHU3Y — 3Be3Abl, 0603HAYAIOII[E XBOCT.

CosBesgue OJUIETBOPAET MKUBOTHOE, [TOCJIAH-
Hoe OoruHeil 0XOTbl APTEMUIOU C IOpYyYeHHEM
yMepTBUThH oxoTHUKa Opuona. JJo cux mop Ckop-
MUOH TnpecyiegyeT Ha Hebe OpuoHA, HUKOrAA He
JocTurasi ero: Kak Tojdbko OpHOH HcYe3aer
¢ BeuepHero He6a, CKOPIIMOH BOCXOIHUT Ha IOTO-
BOCTOKE.

Camas sApkas 3Be3jga co3Be3usd o, AHTapec
(Tmo-rpeyecKku «aHTHU» — IIPOTHUB, <«Apec» — Gor
BoitHbl). OT Mapca, 6ora BOMHBI Y JPEBHUX DUM-
JISSH, TIPOM30IILJI0 Ha3BaHWe KPACHOH IIJIaHEeTHI,
Amnrapec xe, T. e. AHTu-Mapc,— ero <«IpoTHUB-
HUK» cpeiu 3Be3l. OH OTHOCHUTCA K 3Be3gaM
1-if BesIMUUHBI U IIpeJCTaBiseT cOo00i CBepXru-
raHt, kak Beresbreiize B Opuone u Pac-Anbreru
B 'epkysece. Ero auamerp B 330, a cBeTHMOCTL
B 1900 pas Gosbile coimHedyHBIX. KpacHoBaThIi
IIBeT 3Be3Jbl 'OBOPDUT HAM O TOM, YTO €ro IIO-
BEPXHOCTHAas TeMIlepaTypa HHUKe COJHEeYHOI,
oHa cocraBiaser auiib 3300°. Ecau apyrue 3Bes-
abl CKOpriMOHA M He 00J1aJal0T TaKOM CBEeTUMO-
CTbIO, KaK AHTapec, TO GOJBIIMHCTBO M3 HUX
SABJISIIOTCS BCe-TAKHM TAKJ)Ke CBEePXI'UTraHTaMH.

Crpenen (kapra XVIII, cTp. 105)

IIPOXOJZUT 4Yepe3d MepuauaH B 23 yaca B HIOJIE.
OH mpefcTaBiigeT cOGOM OJHO M3 TAKHUX CO3BeE3-
IUif, B DACIIOJIOXKEHHH OTHOCHUTEJIbHO CJIa0BbIX
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3Be3J KOTOPBIX TPYAHO YBHIETHL  OIpe-
JeideHHyloo ¢Gurypy. Crpeneny NnpUHALIEXKUT
K co3Be3fuAM 3oxuaka; CoJsHIle HaXOAUTCA B
HeM B Jekabpe — siHBape, T. €. OKOJIO 3MMHEr0
coaHIlecTosiHUA. B 3ToM cosBesguu CousHile mo-
CTUTaeT CaMOii I0JKHOH TOYKH CBOEro BUAMMOTO
Ha Hebe TyTH; HaYMHAA C BTOTO0 MOMEHTa, OHO
TMOAHUMAETCS K CeBepy, U 3TO COIPOBOMKAAETCS
yaauHeHueM AHA. KpoMe aByx 3Be3f ¢ 61ecKoOM
2™ K 0ojlee ADKUM 3Be3JaM CO3Be3JUs OTHOCHAT-
cA TaKyXe HeCKOJBbKO 3Be3[ ¢ 6jeckom 3™. Crpe-
JIel] IPUMEBIKAET K 3Be3JHOi 1errouke CKOpInoHa
C BOCTOKA M HAXOAUTCA TaKxKe HU3KO HAJ ro-
pu3oHTOM. IIpH3eMHBINH CJION IBIJIX U TOT QaKT,
YTO MBI MOYTH HHUKOTJZA He BUAUM TIOPHU30HT
COBEpPIIEHHO CBOOOAHBIM, JIUIIL HWHOrAA IIO-
3BOJISIIOT PasrJjsifieTb Bce 3Be3AbI 3TOr0 CO3BE3-
ausi. JluaroHasinb, COeIUHAIONAA IPABYI0 BepX-
HIOIO C JIeBOM HM)KHeil 3Be3J[0il YeThIpeXyroJb-
HuKa ['epkyjeca M mpomosskeHHAsA K IOTY, IIPU-
BeJleT K caMo#l sipkoii 3Be3me Crpesnslia.

I'pexku otosxpectBasau coapesgue Crpennia
¢ (urypoi HaTATHUBAIOIIEro JYK KeHTaspa. [[py-
rve TOJKOBAHUA CO3BE3IUA CBA3BLIBAJIU €0 C CO3-
Besauem CKoOpmuoHa, u o6umiasa durypa oJjulle-
TBOpSJjla THTAaHTCKOrO CKOPIIMOHA; 3TO CKa304-
HO€ CYIIeCTBO HMeJIO0 TeJO0 JIKHBOTHOTO C
JKAJAIMM XBOCTOM U TYJIOBHUIIle CTPeJKa u3
JIyKa, WHOTAA C roJIOBOil ApaKoHa.

B Crpenbiie oco6eHHO APKO IMposBiseTcsa 6o-
ratcrBo Mieunoro IlyTu, XoTs ero cusinue Me-
cTaMM 3aTeHsieTcs TeMHbIMu oOnakamu. Oka3sa-
Jloch, 4TO B HamnpaBiiennu CTpesblia HA paccTod-
Huu 27 000 cBeTOBBIX JIeT HaXOAUTCSA IIEHTP Ha-
mrero Muaeunoro ITyTu.
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Jnpa (kapra XIX, crp. 109),

Tak e Kak u Crpesell, IpOXOAUT uYepe3 MepH-
nuad B 23 yaca B uwoJye. Ouna o6pasyer Bme-
cre ¢ Jlebemem u OpJjoM OCHOBHBIE JIETHHE CO-
3Be3fusA. ITU TPHU CO3Be3OUA TaK JKe Xa-
paKTepHbI AJNs JeTHero Heba, kak OpuoH Jis
3uMHero u JIeB [ BeceHHero.
Jlupa — co3Be3nue, B3aHUMalIlee MaJblid
yuacTok Heba, HO Opocalouieecsa B rjasa 6Jaro-
Iaps BBLICOKOH APKOCTH IJIaBHOUM CBO€H 3Be3Jbl.
B mpoTHBOIOJIOMXHOCTL ONMHCAHHBIM B IIOCJEN-
HUX pasfiesiaX CO3Be3AUAM OHO Bcerga HaXo-
IuTcA BBICOKO. OHO HACTOJBKO OJH3KO K IIOJIO-
cy, 4YTO MOYTH JOCTUTraeT KPyra OKOJOIOJAPHBIX
3Be3[. ITHM 00bsICHAETCA TO, UYTO €ro ApYaiIIyio
3Be3y Bezy mMbl BUAUM Ha HeOe IIOUTH KPYTJIBIHA
rox: ABUTasfiCb C CeBEPO-BOCTOKA K CeBepo-
3amajay, JeTOM OHa CHgeT OKOJIO 3eHUTa.
Hdpyrue, 3HauuTelbHO G6osee ciabble 3Be3Ibl
co3Be3fusA 00pasyioT HeOGOJBLLION IapaJiieso-
rpamMM JeBee u Huxke Beru. ITocmemusas Haxo-
IUTCS caefyouiuM obpasom: coeguusem Muyap
(cpeoHIOI0 3Be3Jy «PYYKHM KOBIa» DBoabiioi
MegnBeguiiel) ¢ IlonapHoit 3Be3m0ii U CTPOUM Ha
9TOM OCHOBAHUM IIOUTH DPaABHOOEIPEHHLIN Tpe-
YroJIbHMK; €ro BepIilWHA ITomnajgaer Ha Bery.
T'pexku Bugenu B Jlupe MHCTPpyMeHT 3HaMme-
Hutoro meBna Opdesi, K KOTOPOMY MBI ellfe Bep-
HeMcsdA IIPU OMHCAHUU co3Be3gua JleGens.
IlepBoHauyaILHO CO3Be3AUe IIPEACTABJAIOCH
¢urypoit uepemaxu, KoTopasi, COTJIACHO Iipeja-
HHIO, MOCJTYKIJIa MOBOJOM K CO3JAaHHUIO IIEPBOM
aupsl. ITocmannuk 6oroB I'epmec Hamien ee Ha
6epery Huna, rge ona o0cpixana Iociie OKOH-
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yaHusA HaBOAHeHUs. Korma oH KOCHYyJICA ee BBI-
COXIINX CYXOXKWJIUI, pasfajuCh IIPEeKpaCHbIe
3BYKHU. Ilo mpUpPOZHON MOgeaud OH HU3TOTOBUI
nnepByloo Jaupy, kKoropyio mnoxayuun Opdeii. Bce
3TO He UMeeT OTHOIIEeHHWS K HA3BAHUIO I'JIaBHOH
3Be3bl. HasBanue Bera (mmo apaGeku «Baku» —
najallnuii) ykasblBaeT Ha Iajaloliero opJa,
KOTODBIH CO CJIOKEHHBIMHU KPBUILAMU Opocaer-
cA Ha CBOIO JOOBIUY.

Bera, 0yayuu 3Beagoii ¢ 6aeckom 0™, aBig-
eTcs TeM caMbIM sipuaiilieii B ceBepHOM Hebec-
HOM moiaymapuu (ellie 6osee sapruii Cupuyc
pacIloJio’KeH I0KHee HeOeCHOro 3KBaTopa, T. €.
NPUHALJIEKUT I0KHOMY HoJyllnapuo). Bera —
Oenas 3Be3fa C OUYEHb BBICOKOM TeMIlepaTypoil
nosepxHoctu (11900°). Oua ymaneHa or Hac
nuums Ha 28 CBETOBBLIX JIeT M HMeeT AUAMeTp B
4 pasa 6oJibllle COTHEYHOTO. JleBee u BhINIe Beru
HaxoguTcsa ciabasi 3Be3Ja € (3MCHUIIOH), KOTOPYIO
JIIOIM C OCTPBLIM 3DEHUIEeM pas3iHYaloT KaK ABOIi-
Hyo. IIpu HabGaiogeHuu B GUMHOKJIbL OKa3bIBaeT-
cd, YTO KaKAas M3 3TUX [OBYX 3Be3I B CBOIO
ouepenb TOJKe pa3pellaeTcsA HA JBA KOMIIOHEH-
Ta. OGe 3Be3gHBIe NMAPHLI IIPEJCTABIAIOT CO0OI
CBsIBaHHBIEe MEXKIY cO00if 3Be3Ibl, TO €CTh (hu3u-
yecKMe [JIBOIfHbIe 3Be3Abl. IlpaBas HMXHAA
3Be3Jla YeTHIPDEXYIOJIbHUKA [ sABJISETCA Iiepe-
MEHHOM, ee GJIeCK H3MeHseTCaA MeXAYy 3™,4 u
4m 3. IlpuumHa wusmeHeHuA O6Jiecka CBA3aHA
B JaHHOM cJIy4ae cO BTODO# 3Be3Ioii, oOpaliao-
mreiica BOKpPYr riaBHo#. Korga oma moaxomut
K IJIaBHOM JOCTATOYHO GJIM3KO, CBET 00eUX 3Be3 [
cauBaeTcsa ONA HabGaOgaTeNs M IepeMeHHas
3Be3a (COOCTBEHHO TrOBODS, [BOMHAs 3Be3qa)
KaykeTcs Oosiee spkoil. IlepeMeHHBIe 3Be3AHI,
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momo0HbIe 3TOH 3Be3fe co3Be3aud JIupwl, HA3BI-
BaroT 3Be3gamu tuna f Jlupsl.

Co cpemHuM OHMHOKJIEM MeXAY ABYMS HUMK-
HUMU 3Be3JaMU IIPAMOYTOJBHUKA B U Y MOYKHO
pasnIuuuTh ciaaboe CBeTJIOE MATHBIMIKO. ITO M3-
BeCTHAfA IJIAHETADHAs TYMaHHOCTb, KOTOpas
u3-3za cBoeil OpMBI Ha3BaHa <«KOJIBI[EBOM Ty-
MaHHOCTBIO». HasBaHue «IjlaHeTapHas TyMaH-
HOCTH» [JJISI 3TOH Pa3HOBUAHOCTU MeXK3Be3JTHOI
CcBeTdAlllelicsi MaTepUH yKas3biBaeT Ha 3aMKHY-
TyI0, TOJAOOHYI0O ILJIJaHeTaM  IIOBEPXHOCTS .
B nmpoTHBOMONIOKHOCT, UM CYIIECTBYIOT TyMaH-
HOCTHU, HMeIOlHe HeNPaBUJLHYI0 GQOpMYy, HIH
TaK HazblBaeMble JUPQPYy3HBIe TYMaHHOCTH.

Je6enasr (xapra XIX, crp. 109)

TIIPOXOAUT uepe3 Mepuauax B 23 uaca B HI0oJe U
aBrycre. CozBesue HAXOAUTCA IIPUMEPHO HA OJ-
Hoit BrIcoTe ¢ Jlupoit. Ho ero ueTrko ouepuenHasa
¢durypa sHaYMTEJBHO MPOTAXKEHHee. IJaBHasA
3Be3fa o, Jenéb (mo-apabcku «g3eneb» — Je-
6exb, cpaBuu J[lene6Gosa Bo JIbBe), Mo cBOEeMy
o6necky (1™, 3) yerymaer Bere. OT aToli 3Be3qbl
IOYTH NpAMAasd JUHUA BeJeT K IOry K MeHee ap-
Koii 3Besge B, Aavbupeo (3™,1), mpegcraBIaio-
meii romoBy Jlebems. dra OIMHHAS JIMHUSA
BOJIMBU cpegHell 3Be3AbLI y IepeceKaeTcss MOYTH
IIOJ, MPSAMBIM YIJIOM APYroi, KOoTOopasi Ipuiaer
Cco3Be3UI0 BuA Kpecra. IlosTomMy roBopaT MHO-
raa o CesepHom Kpecre B mpPOTHUBOIOJOKHOCTH

! ABTOp 31eChb UMeeT B BHJY UYHNCTO BHeEIlIHee CXOJACT-
BO @OPMLI TaKHUX TyMaHHOCTeﬁ C BUAHMMBIMU B TeJIECKOII
IUCKaMH QgaJIeKuX niadHer — Ypana u Henrtyua.— Ilpum.
peo.

110



H3BECTHOMY, HeBUAUMOMY y Hac FOxcnomy K pe-
cry. B Jle6eme Mueunsrit IlyTs paspmenserca Ha
IBa pyKaBa, KOTOpPHIe Jajiee K IOr'y BHOBL 00be-
IUHAIOTCA B OAWMH. UTOOBI He OMINOUTHCA IIPHU
nouckax Jlebensa Ha HebGe, MOXKHO PYKOBOJCTBO-
BATLCA CJEAYIOIIMM IPAaBUJIOM: OT 4YeThIpeX-
yroapHuka I'epkyyieca mpsmMas JIHHUS dYepes
Bery Beger Ha [lene6; na JleHe6 ykKasbiBaeT
TaKie JUHUSA, IPOBeJleHHAasA OT IpaBoOil BepxHeil
3Be3Abl Boubiioit MeaBeaullbl depes camMyio sp-
Kyio 3Be3ny MaJoit MeaBeauubsl U JaJiee.

I'peueckue npegaHus cooOIIAOT CleAYIOIee
00 YBEKOBEYEHHOM B 3TOM CO3Be3QUU IIEBIIE:
Opdeit Mmor mpuMaHUBATHL CBOMM YYIECHBIM IIe-
HUEeM TO0J aKKOMIIaHEeMEeHT JHUPhI (CM. 3TO CO-
3Be3Jue) fake AUKUX 3Bepeii; Bce ObIBAJIM oda-
pOBaHBI 3THUMHM 3ByKaMHu. EMy yJaajoch Tak
pacTporaTh LIapully IIapcTBa MePTBBLIX, YTO OHA
ofeljajia eMy BepHYTb B UYHCJIO KHUBBIX €ro
yMmepiiyio cynpyry. IIpu aTom ObLIO IIOCTaBJjIe-
HO yCJIOBHE, YTOOBI OH He 000opadyuBajiCcA IIOCMOT-
peTh Ha Hee, KOTJa OHA IOCJeAyeT 3a HUM B MUP
xkuBbix. Ho Opdeit ogun pas obepHyJICHA, YTOOBI
y0eauThCs, AEeHCTBUTEJBHO JIM €ro KeHa TOKe
3mechk. TyT oHa HaBcerja mucuesja B IIPEUCIION-
Heit. Opdeii ke 3a ero CyIpyKecKyio BEepPHOCTb
M HUCKYCCTBO TIeHHUS BMecTe ¢ JUpoii ObLI obpa-
uiedH B ourypy Jlebens na Hebe.

IleHeb siBIAeTCA TMTAHTCKOI 3Be30il, OH U3-
ayuaetr sHepruu B 10 000 pas Goiwuie Connia
1 HaXoAHuTCs Ha paccroaHuu 600 cBeTOBBIX JerT.
Ans6upeo (P Jlebenst) npencraBiser coboii Kpa-
CHBYIO JABYXIIBETHYIO [IBOMHYIO 3Be3ly. ¥YiKe
CUNBHBIH OMHOKJB IO3BOJISIET Pa3JIU4YUTh OIUH
roay00# u Ipyroii KpacHO-KeJAThlii KOMIIOHEeHTEI.
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B cayuae Anb6upeo peun uger 00 ONTHUUYECKOI
IBOIHOI 3Be3lle, KOMIIOHEHThI KOTODPOU [JIS HAcC
BUAHBI HAa OJU3KOM YIJIOBOM PACCTOSHHUM, HO
dakTHYeCKU HAXOLATCA LaJIEKO APYT OT Apyra
B mpocTtpaHcTBe .

B Muaeunom IlyTm, KoTopmlii Kak Onl pas-
nBauBaeTcsa B JleGeme, BOau3u [leneba oOHapy-
JKMBaeTCs HeJOCTATOK 3Be3[. 3JeCh Ha PaCCTOsA-
Huu 2000 cBeTOBBIX JeT mepen QOHOM 3Be3[
PAacCIOJIOMEHO OrpPOMHOe O00JIaKO TEeMHOIl MerK-
3Be3AHOM TNBLIN, KOTOpPoe Ha3biBaioT Ce6epHbim
Yeonvuvim Mewrom. Coscem psgom ¢ ene6om
C TOMOIIBI0O CBETOCHJIBHOTO OWHOKJS MOYKHO
HaGJI0ATh U3BECTHYIO, HO cJaGo CBEeTAIIYIOCS
TymanHocTh Cegepras Amepukxa, MONIYyUUBUIYIO
CcBOe Ha3BaHHe 0Jarofapsd 3aMEeTHOMY CXOJACTBY
C OYePTaHUAMU STOT'0 KOHTHUHEHTA.

B JleGege HaXOAATCS HECKOJBKO KCTOYHU-
KOB paJgMOU3JIyUYeHHUs, B TOM 4YHucjIe OOUH U3 ca-
MBIX MOIMHBIX Ha Hebe. PaguoacTpoHOMUYECKUe
CTAHIIMY Ha 3eMJie YJaBAUBAIOT UX JJIUHHOBOJI-
HOBBIe CUTHAJBI U HU3MEPSAIOT XapaKTEePUCTUKU
9THX «CJBIIIMMbIX ITOCJAHIIEB» BceJleHHOI.

Open (xapra XIX, crp. 109)

NPOXOIUT uepe3 MepuiuaH B 23 yaca B HI0Je U
aBrycre. 9JTo TIIOCJegHee U3 JETHUX CO3Be3-
nuii. OHo He ycrynaet JlebGemio Mo BeJIUKOJIEIIUIO
cBoux ouyeprauuii. Ero rnmasuas 3Besma a, AJib-
Taup, CHMBOJU3UPYET T'OJIOBY IITHUIIBI; Ha3BaHUE

I Aprop momyckaer omubxy. Ann6upeo — mapa ¢u-
3UYecKasd, XOTA PACCTOSHUE MeXKJy ee KOMIOHEHTaAaMH U
nepuof obpallleHUsi BOKPYr OOLIero IEHTPa TSAXKECTH
BecbMa Beauku. — [Ipum. peo.
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3Be3/[bl IPOUCXOAUT OT apalbCKOro TOJKOBAHUSA
co3Be3[UsA KaK JieTAlllero opJa (mo-apa6Geku
«aJb-Taup» — geramuii). CoracHo emy xe, pan
3Be3Jl O3HAYAIOT 00a Kpblila U Tejo opJa. IIpo-
CTeHMIIMI TYTh OTHICKAHUS CO3Be3AUA — CO-
enuuuThb lene6 B JleGeme c Beroit B Jlupe ju-
HUell M Ha Hell KaK HA OCHOBAHUU TOCTPOUTH
PABHOCTOPOHHUM TPEYTrOJbHUK; B OOpallleHHOH
K TOPDU3OHTY BepIINHe HaXOAUTCA AJbTaup.

9Ty pUrypy, COCTaBIEHHYIO U3 TPeX APKUX
3Be3]], HABBIBAIOT JeTHUM TpeyzonbHuKoM. OH
HACTOJIBKO SBHO T'OCIIOJCTBYET Ha JieTHeM Hebe,
YTO IIOCJe HEKOTOPOl TPEeHUPOBKHU €ro OYeHb
JIETKO YBUJETh U OPUEHTHUPOBATHLCA B HaJIbHEMH-
IlIEM OTHOCHUTEJIBHO HEro.

B rpeueckoit mudosoruu Opesl urpaeT poJib
60KEeCTBEHHOH IITHUIIBI — IIOCJAHIla OTIa OOroB
3eBca. Ero cBaswpiBaior ¢ IIpomereem. IIpomeTeit
IOocTaJ JIOAAM C Heb0a OroHb. 3eBC ObIJ pas-
rHeBaH CAMOBOJBLHBEIMHU HeiictBusimu TIpomeres,
KOTOPHBIH pagu giofeit oomanya 6oros. OH Besen
B KauecTBe HaKa3aHUA IPHUKoBaTh lIpomeres
K ckajge. Kaskaplil JeHb TaM MMOABIAJCA OpeJ U
KJieBaJl IleYeHb IIJIGHHMKA, KOTOpas 3a’KuBaja
BHOBb,— IIOCTOSHHEIM MCTOYHUK HECKOHYAEeMBIX
myk. Ho siBunca I'epkyiec, mopasui opjia cTpe-
Jgoi us ayka u ocsoboxua IIpomeres.

Anpraup, 3Be3ga 1-ifi BeJIUYUHBI, 10 CBOUM
pasmepam Oaus3ok K CoyHIy U HaxoguTcs Ha
paccTosaHuK® OKoJo 15 cBeToBBIX JerT. Takum
o6pasoM, Kak U Bera, oH ABAseTCA OLHUM U3
HalllUX coceleii B MUPOBOM IIPOCTPAHCTBE.
B roro-samagnoi yactu Opja JjIerKo ¢ IIOMOIIBIO
OUHOKJIA YBHUIETh SAPKOE pacCesHHOe 3Be3JTHOe
ckomienue M 11, KoTopoe YyaajleHO OT Hac
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noutu Ha 4000 cBeToBBIX JeT. Opesa TakxKe Ha-
xonurcsa B ob6imactu Mieunoro Ilytu, raoe B 6u-
HOKJIb BUIHBI APKHe 3Be3gHble obyaka.

O6mmii Bux 3Be3gHOro Heba serom (kapra XX, crp. 115)

IIpocnenum emie pas jeTHue co3Be3aud. Ilep-
BBIM BBICOKO Ha Hebe momgHumaercs I'epkyJec,
non HuUM 3MeeHocel U 3Mes, HUXKe IIPOCTHpAaeT-
ca Ckopriuod. 3a HUM Ha BocTOKe ciaenyer Crpe-
neu. JIBurasice BbIllle, MBI BUIUM CO3Be3qUS
Opna, Jle6ema u Jlupsl, apuaiinmiue 3Be3AbI KO-
TOPBIX 00pa3yIoT JeTHUil TpeyroabHuk. Ha kap-
Te XX IOABWINCH AONOJHUTEILHO ABAa MAaJIbIX
co3Be3xud.

Henvdun momobeH mapaJierorpamMmy, Kak
u Iledeil, HO MeHBblIIe ero o padmepam. Purypa
3TOT0 CO3Be3AUs, COCTOAIAST U3 3Be3d 3-i u
4-i1 BeJIMYUHBI, JEKUT B TOM HAIIpaBJEHUH, KY-
na ykasbsiBaeT Teso OpJaa. I'peku mpummuchIiBagIu
eMy pOJIb cIacHuTeJsi Beaukoro nesna. Opdeii,
HAXOAACh Ha KopaOJie, IOIlaj B ONACHOCThL: 3a-
BUCTJIMBasi KoMaHAa cobupanack y6uth ero,
yTo6bl 3aBJafieTh ero 6oraTcrBoM. Ho uygmecHoe
nenue Opdes TPHUBJIEKIO AeIbOUHOB, KOTOPHIE
IOCTaBUJIU IIeBLA C KOpabJys Ha 3eMJIO.

Crpesa TakiKe COCTOUT U3 caabbiX 3Be3l, OHA
pacIiojio’keHa TOYHO K ceBepy oOT AJbraupa,
T. e. B HampaBleHuu kK Jlebemwoo. Ee 6amusakoe
K Opiay mojokeHue TakKe OGOCHOBAHO B IIpe-
AaHUU. ITO co3Be3gue u300parkaeT CTpeJay,
KoTopoii korga-to I'epkynec youn Opia, YTOOBI
ocBoboguTh Ilpomertes.

HenocpexnctBeHHo ceBepHee [lenbduHa u
Crpesibl HAXOOUTCA OLHA U3 3HAMEHUTHIX ILIaHe-
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TapHBIX TYMAHHOCTei, KOTOopas INIPUHAIJIEKUT
K YHCJY caMbIX OOJIBIIUX U APKUX. B OUHOKJIL
OHa BHJHA YyKe Kak Auck. OHa pacrosiaraercs
poBHO Ha 4° ceBepHee KpAaCHOBATON 3Be3Abl
v Crpesnnl. ITo cBoeil ¢opme, BUAZMMOK B Te-
JIECKOTI, TYMAHHOCTh Ha3BaHa ['aHTeavio (M 27).

JleTHue co3Be3xusA MPOILIM MUMO HAC, OT
MecsAlla K MeCSIly Mbl HAOGJIOZAU UX MIOCTEIEeH-
HOe HCYe3HOBEHHe B 3amajgHoil yacTu Heba.
3aTo B mocjeAymoIlie Mecsllbl HOBble HefeCHBIe
Gurypel HOCTHralOT BBICIIEl TOYKH CBOEro
IIyTH — 3TO OCEHHUE CO3BE3AUSA.

OCEHHUE CO3BE3IUA
Kosepor (kapra XXI, crp. 117)

MMDOXOJAUT Yepe3 MepUAMAH B 23 yaca B TeyeHHe
aBrycra ¥ Havaja ceHT#6ps. OH OTHOCUTCH
K YMCJY 30AMaKaJIbHbIX cosBe3auii. CoyHile Ha-
XOOUTCS B HEM B MEPUOA sAHBaps — (eBpaJid.
CosBe3nue He BHIMNIAIUT 3PPEKTHLIM, OHO IIpej-
cTaBJsgeT cOo0Oi Lenb caadblX 3Be3l, HAa KOHI[AX
KOTODOI pasmeleHbl ABe 0OoJsiee ApKue (OKOJO
2-i1 BesuuuHbl). OT 3TUX YIrJOBBIX 3Be3T JIBa
paza GoJjiee caabbiX 3Be3] BeAYyT HAHMCKOCH BHUS3,
rie CXOAATCA B BepllMHE TpeyrojbHuka. Eciau
aeBoe kpbio OpJyia NTpOAOJIKUTHL BHHU3, TO MBI
YBUAUM IIPaByl0 U3 JABYX 0oJjiee SAPKUX 3Be3[
Kosepora.

ITpencraBnenue o Kosepore Kak o cyiect-
Be, KOTOpPOe ABJISIETCS HAIOJOBUHY KO3JIOM, Ha-
MIOJIOBUHY PBIOOH, BOCXOAUT K JpeBHeHIINM
BpemMeHaM. Pribuii xBocT GepeT HAayaJl0O OT Ha-
3BaHUA CO3Be3qusA B ApeBHeM Erumre.
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HeMHoro Hue JieBoii yrjoBoOii 3Be3Ibi B Te-
JIeCKOII BUJHO IIIapOBOE 3Be3JHOE CKOIIJIeHHe
M 30, ynaneunoe ua 50 000 cBeToBBIX JIeT.

Boponei (kapra XXI, crp. 117)

IPOXOAUT 4Yepe3 Mepuguad B 23 Yaca B CeH-
Tabpe. OH TakKe dABIAETCA 30JHAKAJBHBIM
cosseaguem. B Hem CoiHile OniBaeT B (eBpa-
Jje — mapre. Purypa 3TOro Cco3Be3gus, Kak U
Koasepora, cocTouT IIpPeMMYIIECTBEHHO M3 CJa-
ObIx 3Be3x 3-ii M 4-if BesuuuHbl. TpH cambie
ApKHe 3Be3Abl 00pa3yloT Kak Obl ckoOKy. Co-
3Be3ue JIErKO HAfTH Ha MPOJOJIMKEHUU JUHUHU
Kaccuomnes — mres Ileraca.

Hassauue «BojgoJeii», taHHOe 3TOH TpyIIIe
3Be3Ml, CBABAHO C TOM POJIbI0, KOTOPYIO OHA WI-
pajia B OompejJeleHHH CPOKOB OPOCHUTEJLHBLIX pa-
00T eruneTckux KpectbaH Ha Huse. B HecKoJb-
KHX I'pajycax K CeBepy OT 3alajHON u3 Hambo-
Jee SIPKUX B3Be3J CO3Be3AUSA [ NPH IOMOIIH
MaJioro OMHOKJS MOYKHO HAaMWTH IIapoo0pasHoe
3Be3iHOe cKoIleHue M 2, yaajieHHOe OT Hac
npubausureabHo Ha 45000 cBeTOBBIX JIET.

IIerac (xapra XXII, crp. 119)

MMPOXOAUT Yepe3d MepuAuaH B 23 yaca B TedyeHUe
ceHTAOPsS M Hayajia OKTAOpA. Hapaagy c An-
IPOMEeIOii OH ABJSETCA OJHHUM M3 I'OCIOACTBYIO-
IUX Ha oceHHeM Helbe co3Bespuii. O6e purypsl
HACTOJBbKO TE€CHO CBf3aHBI OfHA C APYroi, YTO
BMecTe mofgo6HBl 1m0 dopme Boabmioit Measenu-
e, 3a 4YTO MX WHOrJAa HA3BIBAIOT <«KOBII-TU-
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rauT». IlpaBaa yrioBas 3Be3ga AHIpoMenbl —
a npuunciagercA npu srom K Ileracy, Tak 4To
u B camom Ilerace o6pasyercs ellle OJUH
«KOBIII» : BeJb HAIIPaBO CO3Be3lue IIPOLOJIKA-
eTcsA ILeIOYKOM B3Be3l], ONATh-TAKU IOJ00HOI
«pyuke». IlepeuyncieHHBIMU 3Be3ZaMU CO3Be3-
IHe IpeIcTaBJIeHO JUIIb HAIOJOBUHY. PAJ 3Be3n,
Ha3BaHHBIA «PY4KOil», 0OpasyeT rojioBy u IIIel0
koHa. K Ileracy mpuBOAUT JUHUS, TPOBeJeHHA A
OT NepegHeil CTeHKHU «KoBIIa» Boisloii Mease-
auubl yeped IlonApHYIO 3Be3Ay K IBYM IIpaBbIM
3Be3JaM CO3Be3IudA.

ITerac — B rpedeckoii Mu@OJOrHM KphLia-
TBHIH KOHBL; HAa HEM IIO3T IIOLHAJCA K BBICOTAM
6J1arOPOJHEIX MBICJIEi, ¢ HUM CBS3aHO €ro TBOD-
yecTBO. IIpOM30IIIO 9TO TAK: IIOIT-IIeBel, BCTPe-
THJ BO BPeMS CBOUX CTPAHCTBHH II0 Pa3HBIM
cTpaHaM KpPeCTbAHWHA, KOTOPHIH BIPAr B CBOM
IIYT BMeCTe ¢ BOJIaMM KDbLIATOrO KoHs. Kpe-
CTBAHUHY IIPOJAJI €ro OOUH HUIIEHCTBYIOUHA
noaT. Ho KoHb BhLIpBaJICH, IIYTHUK BCKOYMJ Ha
Hero, u Ilerac BMecTe ¢ IIOATOM-IIEBIIOM BO3HeEC-
cA Ha Heb6o.

3Be3Ibl CO3Be3qUsI HMeT O0JecKk 3—4™;
ONHAKO IpaBad HU)XKHASA 3Be3Ja <«KOBIIa», Ha-
3BanHaa Mapkab (no-apaGcku «Mepxed» — cel-
J10), — apue ux (2™,5). Ee orgensoT oT Hac
100 cBeTOBBIX JIEeT, 10 pa3mMepaM OHa BABOe 6OJb-
me CosHua, a mo cBetumoct B 60 pas.

Arpgpomena (kapra XXII, crp. 119)

IIPOXOAUT Yyepe3 MepUAHAH B 23 yaca B TedeHUe
OKTsaAOpA u Hayaysa HoAOpsa. Ona o6pasyer
«pyukoobpasHoe» gomosHeHue Ileraca mo yixe
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YIOMSHYTOro <«kKoBHIa-ruranra». Cama ¢urypa
CO3Be3JUA COCTOUT U3 BBITAHYTOM IEIIOYKU
Tpex SAPKUX U OJHOI 6ojee ciaaboii 3Be3abl
¢ 6ieckom okosio 2—3™. IIpamas, mpoBefeHHAs
ot IlonApHOIT yepes cpemgniol0 3Be3ny Kaccuo-
ey, IPUBOJUT K cpefHell 3Be3xe [} AHIpOMeIHI.

AHJpoMena — I04b 3PUOICKOrO I[aps, KOTO-
PYIO ZOJKHBI OBIJIN IIPUHECTHU B JKEPTBY MOPCKO-
MYy 4YYIAOBUIIY, HO B IIOCJAEIHUHA MOMEHT OHA
on11a crmaceHa Ilepceem (cm. «Kaccuomes»).

Camas sipkas 3Be3ga o AHApomenbl — Alb-
¢epay — yacro npuuuciaserca K Ileracy; sra
3Be3a 2-i BeIWUYMHBI HAXOAUTCA HA PaCcCTOA-
Huu 120 cBeroBnix Jer. Camas JieBas saApKas
3pe3fa Y AHApoMenbl — Aaamax — yxe B Ma-
JIBIII TeJIeCKOIl BHAHA KaK KpacuBas JBOWHAA
(2m,3 u 5™,1); u3 ABYX ee KOMIIOHEHTOB ONUH
roay6oii, aOpyroit — xeaTwlii. Bropas ciaesa
3Be3Jla f§ TaK)Ke ABJAETCA IPeKPAaCHOM ABOMHOIL.
Yxe B OMHOKJIL MOXXHO BHUIETHL HAJIEKO OTCTOMA-
e APYr OT Apyra KOMIIOHEHTHI 3TOM Iaphl
(5™,8 u 6™,0).

OgHaxko caMblii TpUMedYaTeNbHBIH OOBEKT
o151 HAONIOAEeHUIl B 9TOM CO3BE3AUU — TYMAH-
HocTo AHOpomedvi. HeCKOIBKO BHINIE TOJBKO
YTO Ha3BaHHOI 3Be3qbl  AHAPOMEABI HAXOLUT-
ca apyras, a IPHMEePHO HA TAKOM jKe PacCCTOsd-
HUU — TpeThs, ellle Oojiee ciabaa 3Be3ma. He-
OCPEeACTBEHHO IIpaBee U BHIIIE B3TOH 3Be3IBI
CBETUTCS TYMAHHOCTh AHApoMeIbl, BUIUMASA
KakK OJiefHOe MATHBITIKO. JTO Haubojiee yaajieH-
HBI#H M3 00BeKToB (2,7 MWJIJIHMOHA CBETOBBIX
JIeT), KOTOPBIS MBI ellle BUANM HEeBOOPYKE€HHBIM
r1a3om. 3IeCh B OTJIMYME OT BCEX ITPEAbIAYIINX
caydaeB MbI MMeeM [eJi0 yiKe He ¢ 00JaKoM
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MesK3Be3THOro BemlecTBa. CBouM Ha3BaHMEM
«TYMaHHOCTb» OOBEKT 00si3aH TOJBKO CBOEMY
BHEIIHEMY BUAY M IPUTOM [OJSI HEBOOPYKEH-
HOro rjasa. AcTpoHOMaM IIPONIJBIX CTOJIETUH
13-3a IPUMUTUBHOCTU UX MHCTPYMEHTOB He yJa-
JIOCh BBISICHUTH AeHCTBUTEJILHYIO IIPUPOAY ITOH
TymauHocTu. CerogHs MBI 3HaeM, YTO TyMaH-
HOCTh AHIpoMeXbI IpeacTaBiaseT co0Oi TI'paH-
IHO3HYI0 B3Be3THYIO0 CHUCTEMY, OOJBIIYIO dYeM
Ham Muaeunsrii IlyTe. 3geck MBI BUAUM BTOPYIO
3Be3JHYI0 CHCTEMY, HACYUTHLIBAIOIIYI0O MHOI'HME
MUJJIHapAbl 3Be3ll, CKOHIEHTPMPOBAHHLIX, IIO-
roouo Miaeunomy IlyTu, B crupajbHble BETBU
BOKDYT sAfapa. [nsa HabGaomaTesns, HAXOAAIIETOCH
B TyMaHHOCTU AHIpomenbl, Hau1 Maeunsbrit ITyTs
BBITJISAEJ OBl TaK JKe, KaK TYMaHHOCTb AHApPO-
MeAbl B HAUIU TeJjieCKOombl. TaKMX CHMpAJJbHBIX
TYMaHHOCTEM, KAK UX HAa3bIBAIOT U3-3a UX CTPYK-
TYpPbl, BO BCeJeHHOM CyllecTByeT MHOIO MMJI-
auoHoB. Camble GJuU3KHe U SAPKHEe 3Be3THBIE
cucreMmbl — Mazeananosv. Ob6naKa — BUIHBL U3
IOJKHOrO IOJyHIapuA. JTO TaK Ha3bIBaeMble
HeIlpaBUJILHBIE TAaJaKTHUKH 1.

Pri6 6 (kapra XXI, erp. 117)

IIPOXOJAT uyepe3 MepuguaH B 23 yaca B OKTAOpe
¥ Hauyajie HOAOpA. ITO 30AHAKAJIILHOE CO3BE3-
nue; CoJsHIle IPOXOZUT yepes HEro B MapTe —
anpese. Spkux 3Be3x 34ech HeT, CO3Be3qUe CO-
CTOUT U3 IeNOYKM cJabGbIX 3Be3k, KoTopas Ha-
yuHaeTcsa MoJ AHAPOMeIOH, TAHETCA Ha IOro-

! HempaBUIBHOCTh B/leCh IIOHMMAaeTCH B CMBICIE OT-
CYTCTBHsI B 9THX 3Be3JHBIX CHCT€MaX YeTKOH CTDYKTy-
pel. — IIpum. nepes.
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BOCTOK, a 3aTeM IIOCJIe Pe3KOr'0 M3JI0Ma IIPOHO.JI-
JKaeTcd Ha 3amaj, rje M KOHYAaeTcAd IOJKHee
yeThlpexyroabuuka Ileraca. 9ra AJWHHAS 1elb
3Be3J, COTJIAaCHO JiereHie, JOJIKHA H300pa’kaTb
IBYX CBS3aHHBIX PHIO.

CoBeplias CBOM BHAMMBIA rOLOBOI IYTH IIO
ueby, Coanine 21 mapra JgocTuraer B 3TOM CO-
3Be3auu HebecHOro »5SKBaTOpa; JeHbL U HOYDL
TOrjla PaBHEI II0 CBOEil ITIPOJOJIKUTEITBHOCTH —
HaCTyIlaeT BeceHHee PaBHOJEHCTBUEe. JTAa TOUKA
nepecedennsa nmytu Cosuna (0° IpAMOro BOCXOM-
IeHUusi) c HeOeCHBIM 9SKBAaTOPOM Ha3blBaeTcs
TOYKOU 6eceHHezo paéHodeHcréus (Ha 3emiie
OHA COOTBETCTBOBajia OB TOYKe IIepecedeHUs
3eMHOI'0 BKBATOPa C FPUHBUYCKUM MEPUIHUAHOM
B I'BuHelickoM 3ajiuBe BOJIN3N aPPUKAHCKOTrO
nobepexbsa). B HemocpeACTBEHHON 6JU30CTU OT
TOYKM BECEHHEro PaBHOAEHCTBUA HeT 0ojiee WM
MeHee SPKOH 3Be3xbl, KOTOpas MorJja 6Obl yKa-
3BIBAThH €€ IOJIOKEeHUe Ha Hele.

OBen (xapra XXI, crp. 117)

IIPOXOJUT 4Yeped Mepuauad B 23 yaca B HoAOpe.
910 HebOoJIBIIIOE 30AuaKaIbHOe codBe3aue; ConH-
IIe HaXOAUTCA B HeM B ampeiie — mae. OHO oOpa-
30BaHO TPeMs 3Be3LaMU, U3 KOTOPHIX caMas sp-
Kasg 2-f BeJWYMHBI, a [gBe JApyrue — 3-f mu
4-11 BestuuuHbl. Co3Be3ud HeJAb3A He 3aMETUTD,
€CJIU OT JIeBBIX 3Be3lk AHApPOMEABLI CIYCTUTHCSA
HEeMHOr'0 BHHM3; TaM IIOUTH B NAPAJIeJbHYIO UM
LIETIOYKY BBEITAHYTO co3Be3gue OBHA.

B sTom cosBesguu rpeku Bugenu OBua (6a-
paHa), KOTODHIH IlepeBe3 II0 BOAe IPUEMHBIX Je-
Teil 'epbl BMecTe €O B3HAMEHHUTHIM 30JIOTHIM

123



Pyunom. Ilpu arom Tenna (mour maps Pecca-
JIUK) YTOHYJa B MOpe, KOTOPOe C TeX IIOP 30BeT-
ca Teanecriortom .

ITepBonavyanrHo OBeH BO3IJIABJAJN TPYIILY
304UAKaAJLHBIX CO3Be3Luil, TAK KaK B TO BpeMd,
rorga rpek Iltosiemeii cocTaBUJI CETrOLHAUIHIOO
HUX MMOCJeA0BaTEeILHOCThH, UMEHHO B DTOM CO3BE3-
I HaAXOAUJAcCh YIIOMSAHYTAd BBIIIE TOYKA Be-
ceHHero paBHOJeHcTBUus. Temeps, 2000 et
CIIyCTA, TOUKA IlepecedyeHusa DKJIUINTUKU C DKBa-
TOPOM CMeCTHJIach TaK [gajleKo Ha 3amajl, 4To
TOYKA BeCEeHHero pPABHOJEHCTBUS OKasajach
y:Ke B codBe3guu Pvi6. HecmoTps wa sTO, Ans
0603HaYeHUs TOYKM BEeCEHHEro PaBHOIEHCTBUS
IOo cuXx mop mpuMeHsiercs 3uak OBua. Kak mpo-
HM3O0IIJIO 9TO CMeIllleHWe, MBI ellle y3HaeM B pas-
nene o ComHie.

O6muit Bug Heba ocenpro (kapra XXIII, crp. 125)

IToBTOPUM elle pa3 oOCeHHHE CO3Be3IUA
B TOM IIOpAJKe, KAK OHM IIPOXOAAT MHUMO Hac
mo HeOy: BHayaJjle HAJ CAMBIM TFOPHU3OHTOM IIO-
asiagerca Kosepor, 3aTeM 3Ha4YUTENbLHO BhBIIIE
ero MOJHUMAIOTCA NPEeKPAaCHbIe CO3Be3LUsA OCeH-
Hero He6a Ilerac m AHapomezna, moJ HUMU MBI
Bugum Bopoies, Pri6 u OBua. Ha kapre XXIII
BUAHBI ellle HECKOJbKO 3Be3l, KOTOphie [0 CHX
mop He OBIIM HAM HU3BECTHHI.

IO:xuee Bogomesa Hajx caMbIM TOPU30HTOM
cusieT OYeHb APKas 3Be3la, HAXOAALAsACA B
cepefiiHe TPYIIHI caabbIx 3Be3n. dto Pomanvea-
yr (mo-apabcku «(PoM-aldb-XyT» — IIacTh PbHIOHI),

! IlpeBHee HasmaHue Iapmauemn.—IIpum. ped.
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Ocennue coabesdus

OH oTHOCcUTCH K co3Be3guio FOxcHoi Pulbbt,
KOTOpOe OYeHb TPYJAHO HAaOJ0JaTh B HAIIIUX IITH-
porax u3-3a 6IMB0OCTH TOPHU3OHTa, K TOMY XKe
BCe Ipyrue 3Be3Ibl CO3Be3AUs UMeIOoT Ojeck 4-i
u 5-I1 BeJUYUHBI. 3Be3gHadA BeauduHa Pomain-
rayra 1™,3, a paccrogHue g0 Hero okojo 30 cBe-
TOBBIX JeT. HauuHasAch 10:KHee cozBe3aud Pri0,
C 3amajia Ha BOCTOK TsHerTcd Mumo OBHA MOYTH
no Tenbua Lemouka 3Be3n. dro Kur — omulie-
TBOPEHME MOPCKOTO 4YAOBMIIA, IT06EXIEHHOro
IlepceemM, Korga OHO XOTeJIO INPOrJIOTUTH AH-
npomeny (cm. «Kaccuormnes»). B aToit rpymnie Mbi
waiiieM u 3Be3Jy, Ha3BaHue koropoit Mupa (mo-
JIATBIHU «¥YIUBUTENbHAA») yKa3blBaeT Ha OJHY
ee ocobeHHOCTh. Y3Ke OKoao 1600 r. oguH cBg-
LI[eHHUK, KOTOPHIM MHOro 3aHumaJjcs HabJamome-
HHMeM 3Be3Jl, HallleJ Ha 3STOM MecCTe SAPKYIO
3Be3Ay 2-f BeJIMYMHBI, KOTOPYIO OH PaHLIlle HU-
Korga He Bujeis. OH He 3HaJ, uyro Mupa, o (oMu-
Kpou) Kura, sBiserca mnepeMeHHOH 3Be3[oi H
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MeHsieT CBOH OJseck oT 2-1 go 10-ii Besm-
YMHBI.

IMocne aByX Hemennr SPKOTO CUAHUA OHA B
TeueHUEe IATH MecCAIeB MeAJeHHO yMeHbIlaeT
CBOIi OJleCK U, HAKOHEll, CTAHOBUTCSA BUIUMOMU
JIUIIL B TejJeckomn. Yepes Tpu Mmecsia ee OJeck
CHOBA JocTuUraeT Mmakcumyma. Ilpuunna Koseba-
HUif OJecKka cBa3aHa, BEPOATHO, C IIpolieccaMu
BHYTpPHU 3Be3nbl. Ilo aT0it 3Be3me B Kute Bce Apy-
rue NnofoOHBLIe eil TIepeMeHHBIe HAa3LIBAIOTCS
«3Be3gamu tuna Mupst Kura». Cama Mupa —
KPaCHBIM MMraHT, HAXOAAIIUICA HA PacCCTOAHUU
250 CcBETOBBIX JIET U MMPEBOCXOAAILINII IO pa3me-
pam Counie B 800 pas.

MJEYHBIX IIVTh (xapra XXIV, crp. 127)

IIpu omucaHuu OTAEJBHLIX CO3BE3AUN He pas
YKasbIBaJOCh HA TO, YTO B TOM HJU HHOM CO3-
Be3guu Mueunbrii IIyTs 0cOGEHHO YETKO BhIfie-
JgeTcA Ha 3Be3gHOM (oHe. PaccMoTpum ere
pas ob6sactu Miueunoro IlyTu, Teneps yoKe B ux
B3aUMOCBA3H .

HauuHasch MIMPOKOIT MOJIOCOI B CO3BE3TUAX
Crpenniia u CKOPIIMOHA U MOCTENEHHO CYIKAasCh,
Mneunsit IIyte TaHerca uepe3 Opia u Crpeny
K Jle6emro. B o6nactu Crpesnblia HaGIOmaOTCA
MHOTOYMCJIEHHbIe TATHA TeMHoil MmaTepuu. Ilo-
noca Mneunoro Ilytu umu paspgenserca Ha [ABe
BeTBHU, KOTOpPble TO3[JHee, MeXxay Jlebemem u
Iledeem, onaTe ciuBaioTca B ogHy noisocy. OHa
npoxoxutr panee uepe3 Iledpes u Kaccuonero.

! Nns nacrosiero uagauus kapry XXIV mepe-
pa6oran u pgomonuua IO. II. Mckosckuit. — IIpum. ped.
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IIpu mpoxoxaeHuum mexay Ilepceem u Bosnu-
yum Miaeunslii IIyTe CTAHOBUTCH YIKe BCero,
a 3aTeM BHOBBL paciiupsiercd. [lajee oH TaHercsa
Mexay OproHOM ¢ OIHOI CTOPOHBI U BiaushHe-
namu u Maasim Ilcom — c¢ apyroit u, HakoHell,
HecKoJMbKO Bboille Bouawmioro Ilca omyckaercs
K TOPU3OHTY.

Beupgy Takoro pacmnosoxkeHuss MiedHoro
IIyTu cpeau cosBe3guii MbI BUJUM e€ro He B OJ-
HOM ¥ TOM JKe IIOJIO’KEHUH OTHOCHUTEJIHLHO Me-
pujuaHa, 3eHUTA U IOPM3OHTA U, KPOME TOTO,
He Bcerjga oZMHaAKOBO xopoiuo. IIpekpacHee Bce-
To ero BHJI JIETOM U OCeHbI0. B 3To BpeMd moJioca
ero TAHEeTCA C ceBepa Ha IOr MJIM Ha IOro-zamaf,
pacmoJiarasick BRICOKO B BOCTOUYHOII uacTu Heba
unru B 3eHute. 3umoir Mueunsni Ilyts momuu-
MaeTcs ¢ Iora K 3eHHUTY U OIyCcKaeTcs Ha CeBepo-
s3amafe. BecHol MBI BUAUM JIUIIL He3HAUUTEJb-
HYI0 €ro 4acTh; IOSBJASCHL HA CeBepPO-BOCTOKE,
OH oOcCTaeTcs HU3KO HAA TOPU3OHTOM H CKODO
CoBceM Mc4Ye3daeT HA 3amaje.

fpko cBeramuiicss, ¢ TeMHBLIMH OOJaKaMu
U MOILIHBIMU CT'YIeHUAMU 3Be3l, Maeunsnlit IlyTs
HAllleJl OTpa’KeHHe B CKa3aHUAX BCeX HApPO-
IOB.

T'pexku Bumesnu B HEM cJie[ COJTHEUHOM KoJiec-
HUIIBI, KOTOPBI OCTaBUJ Ha cBoeM nyTu Pas-
ToH. OH CHMBOJM3MPOBAJ TaKKe HOpPOry OOrom
Kk Onumiry.

JIuiily 3HAYUTENBHO TO3XKe C TIOMOIILIO CO-
OTBETCTBYIOIUX HHCTPYMEHTOB YIAJOCh YycCTa-
HOBUTH, 4T0 Muaeunsiii IIyTs B JeiicTBUTEIBLHO-
CcTU TpefcTaBiaser cofoil KoJsioccalbHOE CKOILIe-
Hue 3Be3x (cMm. Huke pasdfgen «Cucrema Halero
Miueunoro ILytu»).
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30JMAKAJIBHBIV KPYT

3eMHasA OChb He IEePIeHAUKYJSpHA IJIOCKO-
cTu op6uTH 3eMH, a obpasyer c Hell yroa 23°,5.
B coorBercTBun ¢ stum CouiHIle ABHXKETCA He
BAOJHL He0ECHOro 9KBaTOpa, a B pPa3Hoe BpeMsA
rofa 3aHUMaeT 10 OTHOIIEHUIO K HeMY DPa3Jud-
HOe TIoJIoXKeHue. Koy MBI ITpeficTaBUM cebe B3a-
HUMHOE pAacCIlOJIOXKeHue HebecHOro »KBaTopa Hu
sxauntukuy (Bupumbii nyts Cosuna), To yoeqmm-
cd, YTO B OAHY TIOJIOBUHY IOfia SKJHUITHKA Ha-
XOAUTCA K IOr'Y, a B APYI'YI0 — K CeBepPY OT K-
BaTopa. 3/lecb Mbl BUAUM TaKiKe PAL yiKe U3Be-
CTHBIX HaM CO3Be3AUil, Yepe3 KOTOphie IIOCJIeN0-
BaTeJILHO npoxoautr CoJHIle #“  KOTOpBIE
Ha3bIBAIOTCA 300UGKAJIbHLLMU C0368€30UAMU.

Kaxmoe sommakajapHOe co3Be3gue 0003HA-
YaeTcsA COOTBETCTBYIOIIMM 3HAKOM; HX MOKHO
OBLIIO RUZETH, HAIIDHUMEP, Ha CTapbIX KaJeHIa-
pax. BosHuKkHoOBeHue 00O3HAUEHMUII BOCXOIHT,
IMO-BUAUMOMY, K ApeBHeMy Erunty, rie »Xu3Hb
JIIOed CUJIBHO 3aBUCeJa OT IIPUPOALI 3TOH cTpa-
HBI U TOTOMY OblJIa TECHO CBSI3aHa C ABHUIKEHHEM
3Be3J. Ypoxkai onpegenssicsa paszauBamu Huia,
TAK 4YTO eTUITsHe 3HAJM TPHU BPEeMEHM roja:
BpeMsA pas3JiiBa, BpeMs POCTa U BPeMsA yPOKas;
KaKJbIH M3 3TUX MEePUOTOB OXBATHIBAET UeThIpe
MecsId.

Iloasnenue Ko3epoza % Ha BedepHeM Hebe
IpeBellao HavyaJio pas3juBa B UiOHe. Pribomo-
Zo0HaA HUMKHAS IIOJIOBMHA TeJia BTOrO CyIie-
CTBA YKa3bIBAeT HAa CBA3b C IOBBIIIEHUEM YPOB-
HA Boabl B Huse; HMKHAA yacTh 3HAKaA TaKKe
yKasblBaeT Ha 3T0 (XBocT peIGBI). Bodonel ~w
BOCXOIUT Ha BeuepHee He0o, Korga sojza B Hu-
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Je JOCTHUraeT CBOEero BLICIIEr0 YPOBHA. 3HAK
OTpa’kaeT BOJIHHCTOCTH BOJHOH IIOBEPXHOCTH.
Pbi6bl 3 Ha Hebe TOKA3BIBAIOT, UTC C HACTYILIE-
HMeM pasjiiBa Ha B3eMJII0 BBIHOCHUTCA TaKiKe
MHOJKECTBO PHIObI. 3HAK HAIIOMUHAET O COegu-
HAWINell ABe PLIOLI JeHTe, KOTOPYIO MOXKHO
BUJEThL U B caMmoM co3Be3xuu. Ogern (6apan) v,
pora KOTOpOro HOCJY KHJIM OCHOBOI 3HaKa, HOJI-
JKeH TMOKa3bIBaTh CBOMM IIOSIBJIEHMEM Ha Beuep-
HeM He0e, YTO IIOCJe PA3JHBA OBI[BI MOTYT BHI-
XOAUTL HA Imacrbuiie.

Teney ¥ , 3HaK KOTOPOTO 3JeCh CUMBOJIU-
3UPyeT roJIOBY ObIKA C POraMH, CJHIYKUJ IpelBe-
CTHHKOM BpEeMEeHH, KOTrJa 3eMJiA BbIChIXaeT U
TBepJeeT HACTOJBbKO, YTO €€ MOXKHO BO3JeJbl-
BaTh JUIIb C TIOMOMIIBIO IIJyra, 3aIpPsSyKeHHOTO
Obikany. Bausneyb, ][ — 3HaK, YKa3bIBaIOIIUil
Ha [ABOMCTBEHHOCTh,— OpauyHad mapa, Koropasd
Telepb, HA BTOPOM Mecslle IepHofa pocTa, MO-
JKeT OTIIPa3fHOBATL CBOI cBaAb0y. OCHOBHEBIE
noJieBble paGoThl 3aKOHYEHBI, TElePh KIAYT yPO-
as. Pax ¢35 OJNUIeTBOPAJ HaUYMHAIOIeecs
B 3TOM MecdAlle o6paTHoe naBukeHue CousHia
CHOBa Ha IOr. 3HaK, IIO-BUAUMOMY, yKa3blBaeT
Ha KaKyH-TO CBSI3b CO ckapabeeM. ITOT CBAIIIEH-
HBIH [JIS eTUIITSAH KYK 3aBOpayHBaeT CBOU siilja
B MaJIeHbKHe HNIapUKM HaBO3a W KATUT UX, JBU-
rasch 3agom Hamepexn. Ckapabeii B cooTBert-
CTBMN C BEPOBAHUAMU €THITAH dYacCTO H300pa-
JKaJjicd ¢ ABYMSA HIapaMK: OJWUH MEXKIAY Iepef-
HUMH, J[ApYroil MexxAy B3afHUMU HOTaMu
(Conume u 3emiusi). IToMy usoOpakeHHIO 00d-
3aH CBOMM BO3HUMKHOBEHMEM M 3HAK CO3Be3JUsd.
Jles () kak TociefHUil 3HAK Ilepuoja pocTa
IIPUHOCUT B CTpaHy MHoOro temnja. Bca crpaHa
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ImpeBpaliaercs B IIYCTHIHIO, CTAHOBUTCS 1IapCT-
BOM JIbBa, XBOCT KOTOPOTO MOXKHO BHUIETh B 3HA-
Ke 9TOTO CO3Be3Lud.

Jesa 1) c KoJIOCHAMHU B pyKe 3HaAMEHYeT
HayvaJio nepuoga yposxas. [locienusas gyra 3Ha-
Ka, BOBMOYXHO, YKa3bIBaeT Ha HOIIY, KOTOPYIO
nepsxutr [leBa. Becbl -~ oOIpegensAOT HaYaJO
yOOpKHU yposKas, KOTOPBHIHi 3aTeM IIOCTyIIaeT
B mpojaxKy. 3Hak musoOpaskaer Becbl. Cropnu-
OH 1 OJIMIETBOPAET HACEKOMBIX-BPeIUTeJIei,
KOTOPBIX HA TPeTHii MecdAll IlepHOJa yposKas
IIPUHOCUT IOXKHBIH BeTep. Bo3MOsKHO, 4TO KpIO-
YOK Ha KOHIle 3HAKA 03HAYAeT JKaJI0 CKOPIIMOHA.
Crpeney [, crpejla KOTOpPOro u wusobpaikeHa
B KadyecTBe B3HAaKa, MOT OJIUIETBOPATH CHIY,
KoTOopasd B IOCJHeTHWI Mecsl] roja TOHUT Ha
cTpaHy o6Jiaka, IPUHOCUMbIE B 9TO BPEMSA CUJIL-
HBIMHM CE€BEPHBIMU BeTpPaMU.

Tax MBI MOxkeM cebe IpelCTaBUTH Ha COBpe-
MEHHOM YPOBHe 3HaHWUil IIPOUCXOKIeHHe Ha3Ba-
HUI u 0003HAUYEeHUH 30AUAKAJIBHBIX CO3Be3AUil.
KoneuHo, kak 3TH, TaK W JAPYyrue CO3Be3qUSA
MTOJIYyYNJIN y Pa3HBIX HApPOJOB MUpPa pas3NuYHbIe
ucTroikoBaHus. Ho B OCHOBHOM O0OBbACHEHHS,
KOTOPLIMH MBI B HACTOSAIEee BpeMdA II0Jb3yeMcd,
Opi  gaHbl apabamu u  rpexkamu. OKoJo
2000 ser Ha3ajg oHH OBLIM COOpPAHBI U HM3JIOXKe-
Hel rpekoMm IITosleMeeM B ero Tpyle «AJbMa-
recT», KOTOPBI B 3TOH CBOEi YacCTU He IOTEePs
3HaUYeHHUA JO HAIIUX JHEM.
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CTPOEHHUE BCEJEHHOH

HAIIA COJIHEYHAA CHCTEMA

Onxa W3 MHOTMX MWJIJIHAPAOB 3Be3q, O KO-
TOPBIX roBopuioch B riaBe «CosBe3gus», ob6pa-
3yeT BMeCTe C DSJOM OTHOCHTEJIHHO MAaJbIX U
MeJbYaMIinmux HeGeCHBIX TeJ CUCTeMy, KOoTopas
IpeAcTaBisAeT OJA HAC OCOOBII MHTepec,— HAIIy
Conueunyio cucremy. K Heill oTHocATCA Bce
HaIu OJuKalIIie cocelu B MUPOBOM IIPOCTPAaH-
CTBe, KOTOpbIe, KAK M 3eMJisA, oOpalllaloTca Bo-
KPYyT IeHTpaJbHO# 3Be3abl — CosHIA.

9To mpeXx[e BCEro NnJaaHeTb. — TeMHbIe, He
U3JyJaloliue CBoero csera HebGecHBIe Tesa, KO-
TOpble ImoJy4arT cBeT u Temao ot Comuia. [e-
BATL Oosbinux 1muaHer, Meprxypuili, Benepa,
Bemasn, Mape, FOnurep, Caryph, ¥Ypan, Hentyn
u Hnyron, mo cBoeit obuieit macce B 450 pas
IIPeBOCXOAAT Maccy SeMJId, HO wucue3alolre
manbl 1o cpaBHeHuio ¢ CoxHilem, mMacca KOTO-
poro B 330 000 pas GoJiblile Macchl 3eMJIH. ITO
o3HauaeT, 4uTo ofgHo CoiHIle obylajaeT Maccoi,
B 750 pas Gosblileii, yeM cyMMapHafd mMacca ILja-
HeT.
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Kpati Gonnua

[CamypH
d 4 ® Benepa
Ypan ‘

e Mapc
Henmys . o NaymoH
3eman e * Mepiypuil

Puc. 19. Pasmeps! miaHer mo cpaBHeHuo ¢ CoaHuem.

Cpenu OOJbIIMX IJIAHET pas3JIU4YUs Mace
TaKJKe B3HAYUTeJbHBI. TakK, W3 IOJHOHA MAaccChl
BCceX ILTaHeT, cocraBiasionieii 450 macc 3emuin,
318 mpuxogsaTcs Ha miadery-rurant O0nurtep n
95 — na CarypH, B TO BpeMs Kak macca MepKy-
pua u Mapca He gocTuraer gake Macchl 3eMJIH.
OrHocuTenbHBbIe pasMephl maHeT u CosHIla Ha-
WIydmuM o0pasoM MILIIOCTpUpyIoTca puc. 19.
Ecau MBI KejlaeM IIOJAYYUTH eIlle OLHO HaTJIS[-
HOe IIpeJcTaBleHHe 00 OTHOCHUTEJbHBLIX pasme-
pax Ten CospeduyHOH cHCTEeMBI, TO MOKHO BOC-
MOJIL30BAThCA €e MOJEeJbI0 ¢ TAKUM MacIITaboMm :
BOKpPyr mapa guamerpom 14 m (Counie) o6pa-
HIal0TCA TJIaHEeThl, JUAMETPHl KOTOPBIX U pac-
crosHua ux or CosHuma yxasaHel B Tabuunie:

Paccros- Paccrosi-

Hua- HHE OT Hua- HHe OT

Ilnaneta MeTps5 Connua, Ilnanera MeTp, CosHua,

oM M cr KM
Mepkypuit 5 0,6 CarypH 120 14,0
Benepa 12 1,0 ¥ pan 48 29,0
3emasn 13 1,5 Henrtyn 45 45,0
Mapc 7 2,3 IlnyroH 14 60,0
Onurep 150 8,0
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Opuako mosoxeHue 6auxcaiiuiell 36e30v. He
yAajioch OBl OTMETHTH Ja’)Ke Ha BCeil MOBEPXHO-
cTu 3eMJIM; B 9TOH MOJeJM MBI yBUAeN U OB ee
JIUIIL Ha paccTogHuUM JIyHBI OT 3eMJaH, T. e.
npumepHo B 400 000 xm ot Hac.

Hapsany ¢ GospliuMu IjiaHeTaMH CYILIECTBY-
eT ellle 3HAYUTEJBHO OOJbIllee YHCIO MAJBIX
mia”er, acrepoudos. dtu Teja, o0Illee YHUCIO
KOTOpHIX onleHuBaerca B 50 000, umeroT guamer-
PHl OT HECKOJBKMX IO COTeH KHJIOMETPOB, HO
obuiass Macca HX COCTABJAET JUIIL OAHY THI-
CAYHYIO Joai0 3eMHOM. FIX opOuTh jekaT 60b-
mreif yacTpio Mexay opouramu Mapca u Onu-
Tepa, HO YaCTO OHU HACTOJBLKO BBITAHYTHI, UTO
mepeceKarT OpOUTHI APYTrUX ILJIAHET.

IIlnamers! ob6pamjatorca Bokpyr CouHila u
OOBIYHO OKDY2KeHBI 0ojiee MeJKUMH, pUBUUECKHU
ITOJOOHBEIMH UM TeJaMUu — CRYTHukKamu. Yucio
M pas3Mephl CIYTHHKOB Yy Pa3HBIX IJIaHET pas-
auuHbl. CoJHIle, NJIaHeTHI W CIIyTHHUKHU COJep-
JKaT MOAABJAAINLYI0 4YacTh Macchl CosHeudHOit
cucrembl. Ho opOuTa camoii BHelIHell IIJIaHETHI
IInyTona ¢ paguycom npumepHo 40 a. e. (0koJIO
6000 maH. KM) ellle He sABJSeTCA TpaHUIlel
ConneyHo# cucrembl. Jlajeko 3a Mpemenabl ero
OpOGUTHl BBIXOAAT KOMeTblL, BJJIUINTUUYECKHE Op-
OUTHl KOTOPBIX B CAMBIX CBOUX JAJIEKHMX TOYKaX
ymameusl or CoJHIIa HA MHOTHE THICAYM aCTPO-
HOMUYeCcKuX equHuil. Ilo-BupmmMomy, B Haieh
ConHeuHOM cuCTeMe ABUMKYTCH HECKOJBKO MIJI-
JIUapAOB TaKMX KOMeET ¢ AWaMeTpaMHU OO He-
CKOJBKHX COTE€H KWJIOMeTpOB. Bce BMmecTe 1o
Macce OHHM He IIPEBOCXOAAT Maccy 3emJu. Bo-
kpyr ConHIla HOCUTCA eIlle Macca TBePABIX
OCKOJIKOB CO CPeIHMM pa3dMepoM B HECKOJLKO
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MuIuMeTpoB. VX, a Tak:ke Meabpuaiimiue ya-
crunpl UM U ra3da B CosHeUHOH cucTeMe Ha-
3BIBAIOT MeX(nJaaHeTHOU marepuell. B manpHeil-
meM ™Mbl 3aiimemcsi pasdnauyHbiMu tenamu Cour-
HEUYHOH CHCTeMbl U BBISSCHUM BO3MOXKHOCTH [IJISA
uXxX HaOJIOmeHUH.

Coaxmune

Kak uenrpassHoe Temo cucrembl Cosnie
npeAcTraBiadgeT coboil KpyIlHeiiliiee obGpaszoBaHue
aroii rpynnbel Tea. Ero auamerp B 109 pas, a
o0bemM B 1,3 MJIH. pa3 MpPeBOCXOAUT JUAMETD H
o6obemM 3emiau. ITo 3Be3ga, HOAOOHAS MHOTUM
MWIJIHApAAaM APYTUX 3Be3J, KOTOPble Mbl BULUM
Ha Hebe. Kak u onu, CoJIHIIe COCTOUT U3 pacKa-
JIGHHBIX T'a30B.

WUcxopsamuit or 3TOro ra3oBoro miapa CBeT
M CBA3AHHOE C HUM TEIJIO SABJIAIOTCA HeoOXOooU-
MBIM YCJIOBHEM KHM3HU Ha 3emJie. JIo6oe Temio
U eCTEeCTBEHHAS WJIU IIOJYyYeHHAs HMCKYCCTBEHHO
DHeprusi Ha Hallleil IJIaHeTe BeLYT CBOE IIPOUC-
XOKJAeHHue B KoHeuHoM wurore ot CoJHna.
DJIeKTPUYECTBO U r'as, ¢ MOMOIILI0 KOTOPOrO MBI
roTOBUM IHILYy M oborpeBaeM IIOMellleHUe, IIO-
Jy4alTCs U3 Yriisi; HO YroJb €CTh He 4YTO HHOe,
KaK HakomUieHHas 9Heprus CosHua: oH o6pa-
30BaJiCA U3 PACTeHHUM, KOTOpble POCJHU Ojaroja-
pA IOeHCTBUIO COJHEYHOI'O CBeTa MMJIJIMOHBI U
MuuIHapabl et Haszaf. CoJHIle yIIpaBiasieT Kpy-
roBOPOTOM BOABLI B IPUPOAE — CAeLYIOIIUMU
Ipyr 3a IpyroM HcHapeHHeM, NMOAbEeMOM BJIATH
BBepX U ocagxamMu. HarpeBas 3eMHYI0 aTMocde-
Py, OHO CO3JaeT pa3JMYuA B JABJEeHUU Bo3AyXa,
KOTOpEIe BBI3BIBAIOT MOSIBJIEHME 00JIacTeil ¢ BHI-
COKUM U HUBKHM JaBJIEHUEM U, KaK CJeJCTBUeE,
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BETPOB, COJIHEUHOE U JIYHHOE IIPUTSKeHUS BEI-
3BIBAIOT MOPCKHeE IIPUJIMBEI U OTJMBEI U T. A. Kak
BEJIMKO IOJI’KHO OBITH KOJIMYECTBO YHEPruH, KO-
Topoe CosaHIle exKkedHeBHO mochliaaer Ham! Mizme-
peHHeM O6BIJIO YCTAHOBJEHO, 4YTO B KaXKIYIO
MHUHYTY Ha KBaJDPAaTHBLI MeTpP 3€MHOU IIOBEpX-
HOCTH IIOTAaZaeT KOJUYECTBO TeIlia, KOTOPBLIM
MOJXHO HArpeThb OAWH JUTP Boawl or 0 mo 20°C.
HanoMHuM, 4TO MJIOIAaAb IIOBEPXHOCTH 3e€MJIH
paBHa mpumepHo 500 MiH. KM2, TAK YTO MBI
MOXKeM COCTaBHUTL cele IIpejcTaBJieHHe O BeJIU-
YUHe Majgaionieil Ha 3eMJII0 COJTHEUHOH DHepTruu.
O6uINii TMOTOK YHEPruy, Majalolluii B TeueHHe
1 cex Ha TIOBEpPXHOCTb, PABHYIO CEUEHUIO
3emMun, cocraBiaser 330 MJH. JOUIaZUHBIX CHJI.

Opnako u3 usiaydaemoii CosiHIIeM paBHOMEp-
HO II0 BCeM HAIPABJIEHUSM DHEPruu Ha 3eMJII0
He IMajaeT U MUIJIHAPIHON HOJIH, U JaxKe IIYYOK
cBeTa, M3JIyyaeMblii B HaNpaBJIeHUH 3eMJIH,
JIMIITL YACTHUYHO IIPOHMKaeT CKBO3b aTMocdepy,
IocTurasi 3eMHOU moBepxHocTu. Kak MoskeT Bo3-
HUKHYTh TaKoe KOJHUYEeCTBO YHEPruM Ha IOBepX-
HocTu uiau BHyTpu Cosnma?

CoJHIle COCTOUT U3 HECKOJBbKHUX cJyioeB. Ero
AAPO OKpYKeHo porocgepoil (cBersiuiica
CJIOH, KOTODBIE MBI  BHUAMM) TOJIIIUHON
4000—5000 xm. Hap Heilt pacHojio)keH 3HAYH-
TeJbHO GoJiee TOJICTHIH cioit xpomocgepol (LBeT-
HOIi cJI0ii), KOTOPBIil U3-3a CBOEro CJIaboro usJjy-
YeHUs OOBLIYHO He BHJAEH (TOJILIUMHA €ro OKOJIO
10 000 xm). JIuiib BO BpeMs COJIHEUHOTO 3aTMe-
HUf, KorJa JlyHa 3aKphIBaeT IIOUTH BeChb COJI-
HEUHBIA AWCK, XpoMocdepy MOYKHO BUIETh B Te-
YyeHHe HECKOJBKUX CeKYHH. I'paHuiieii ¢ MUpO-
BBIM IIPOCTPAHCTBOM CJYIKHUT KOPOHA, IIpej-
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cTaBiAIOIIAs OYeHb KpacuBoe 3peJiuie; ee
MOKHO HabJIOZATH TaKsKe JIMIIL BO BpeMsA COJI-
HeYHOro 3aTMeHusa. B pasHbix ciaoax Coianiia
ras, U3 KOTOPOro OHO cocTout (rjiaBHbIM o6pa-
30M BOJAOPOJ U rejinii, B MEHBIIHUX KOJHYEeCTBax
ApYTrHe BellecTBa), UMeeT Pa3JUYHYIC TeMilepa-
Typy. Temmepatrypa Ha mnoBepxuoctu Counia !
cocrasaser nmpumMepuo 6000°K, a k meHTpy sTO-
ro ra3oBOro Imiapa OHa Bo3pacTaeT NpPUOIU3U-
teabHo g0 20 mau. °K. Tlpusejennble 37ech
3HAUYEHHA TeMIlepaTyphbl, KaK M B cjJydae ApY-
rux 3Be3l, He cHabxkaiorcsa sHaxkom “C (Ilean-
cuii). B acTpoHOMumu ucroabsyioT mkaay Keib-
BuHa (orcioga 3Hak °K). KenbBUH B KauecTBe
HYJA MPUHSJ He TeMIIepaTypy IJIaBJeHUS JibAa,
Kak aTo cuenat llenbcuii, a ucxogua us camoit
HU3KOU JOCTHXUMOII TeMIepaTypbl. 910 — 273°
mo mikasie Ilenbcusi. Takum o6pasom, npubaBuB
273° k remmeparype Ileabcus, MOIyYUM TeM-
nepaTtypy 1o mkaje KeabBuHa. B meHTpasbHom
aape ConHna HempepbIBHO HAET  IIPOIECC
nmpeBpalieHus Bojopoga B renwuii. Korga stor
ras Ob11 oOHapy:keH Ha Counile, Bce ObLIM yBe-
peHEl, uTo ero HeT Ha 3emJie. IloaTOMy «COJIHEU-
HOMY rasy» JaJjii Ha3BaHHe zequll (mo-rpedyecKH
«reJuMoCc» — CoJHIe). HemHOro mosgHee oOKasa-
JOCh, UYTO B HEOOJBIIHX KOJIMYECTBaX TIeJHi
uMeeTCHa U Ha 3eMmJie.

IIpu cuntese B CosHIle Amep reJus U3 saep
BOJZIOPOZA Macca Kak OBl IIpeBpalaeTcs B 9Hep-
ruio; Ipu MpeBpallleHu# 1 2 BOJOpoAa B rejuit
ocBoOoxkTaerca oHeprua 175000 xer-u. Tak
kak Counme Ha 90% cocTouT U3 BOLOPOAA, TO
fICHO, YTO B TeYeHHEe MHOTHX MUJIJIHAPLOB JIET

! Peur uger o dorochepe. — IIpum. nepes.
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B HEM HJeT MOCTOSHHOE IMPOU3BOJCTBO SHEPIUH.
AHaJOrUYHBIN IIpollecC IIPOUCXOAUT BO BpeMs
B3pbIBa BoAopoxHOU GomOBI. IloaTomy Bpsn su
MOJKHO TPEACTaBUTh OIIYCTOIIAIOI[YIO CHJIY Ta-
Koro opy:xusa!l Hapoas! fomxHbI 60poThea 3a TO,
4yTOOBI PEe3yJIbTATHEI HAYYHBIX MCCIAEIOBAHUI HC-
II0JIb30BAJICh TOJBKO B MHUPHBIX IleJIAX.

Ecau HayKe yZacTcA TpeBpAIllaTh BOAOPOX
B reauii 6e3 B3pHIBAa, KaK 9TO IPOUCXOAUT B
CosHlle M B 3Be3ZlaX, TO MOXXHO 3a0BLITH GecIio-
KOMCTBO IO MOBOAY IIOCTOSHHOI'O POCTa DHEPIo-
norpebienuda. Ho ConHIle MCIIyCcKaeT He TOJBKO
MO Iep K UBAIOIIHEe KU3HL CBET U TEILIO.

Paznuualor ABa CyllecTBEeHHO pas3HBIX BUIA
usaydyenus CosHIIa: wu3aydeHue 3JIEKTPoOMAr-
HUTHBLIX BOJH M HCIYCKAHUe YaCTHII.

INeKTPOMAZHUTHbIE 60JHbL, U3IydaeMble
CoJHIleM, JIUIIb YACTUYHO MAOCTUTAIOT 3€MHOM
TTOBEPXHOCTH, OCTaJbHBIE IoryioIaiorces (abcop-
6upyrorca) armochepoii. ITocnenusasa umeer gBa
«OKHa» IMPO3PAYHOCTU: «OINTUYECKOEe OKHO» U
«pagUOOKHO». Uepe3 ONTHYECKOE OKHO IIPOXO-
OIUT U3JydeHHe ¢ IJauHO Boaubsl or 3000 mo

[e]
10 000 A — 5710 TpU6GIUBUTEIBHO TO UIJIyUe-
HHe, KOTOpPOoe MBI BOCIDHHMMAEeM KAK BUAUMBIH
o

ceer (1 A =1 aurcrtpem=10"7 mm). Kpome ocs-
3aeMBbIX TEILJIOBBIX Jy4Yeil ¢ IJIUHON BOJHBI [0
1 cm, K YuCIy AOCTUTAIOIUX 3E€MHOM IIOBepX-
HOCTH BOJIH OTHOCATCA YaCTHYHO U PagUOBOJIHBI
aaunoi ot 1 em go 10 m. ViccnemoBaHueM HU3JIy-
YeHUS HA STHUX BOJHAX 3aHUMAaeTCd Liejas OT-
pacijib COBpeMeHHO#l aCTPOHOMUU — Pagu0acTpPO-
HOMHSA, O KOTOPOM MOoApoOHee pacCKa3bIBaeTcCs
HUKe.
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IiBeTOBBIe OINYIeHNsS BOSHUKAIOT B IJasy
B OTBET Ha BOCIPHUATHE CBeTa pAa3HBIX [JIUH
BOJIH. IIBeT UBIyYeHUA caMBIX KOPOTKHX BOJH
(oxos0 400 MUITHOHHBIX HOJIeHl MUIINMETPa)—
¢uosneToBhIll; ellle 60Jlee KOPOTKHE BOJHBI B He-
BHJUMOM JJIfg HAC YacTH CIEeKTpa Ha3bIBAIOT
yabrpaguoneroévim U3ayveHuem. OuryiieHue
KPACHOTO IIBeTa BBIBHIBAETCS B HAIlleM IJIa3y U3-
JydeHueM OOJIBIINX AJIUH BOJH (0KoJyio 800 Mui-
JIMOHHBIX JoJieii muiuMerpa). Vzmydenue eire
0o0Jiee IAWHHBIX BOJIH HA3bIBAIOT UH@GPAKPACHBLM,
UK TEeIJIOBBIM; OHO TaKiKe HEeBUIMMO JJs Hac.
VYavrpaduosieToBoe U3JNIYyYeHUE IIOUTH IIOJIHO-
CcTBIO IIoriomiaercsa atmocdepoii. Ecau 6b1 ar-
mocdepa 6blyia TIpo3payHa Aas yIbTPadUOIIETO-
BOr0 U3JIy4YeHHUs, TO B U3BECTHBIX HaM (opmax
JKU3Hb Ha 3eMJie He MorJyia Obl CYIIECTBOBATD.
Ve B Tex HeOOJABIIMX KOJIUYECTBax, B KOTO-
PBIX O Hac JOXOOUT YyJbTPa(dHOJIeTOBOE HU3JIY-
YyeHMe, MBI OILIyIllaeM HHOTIJAa ero BpelHoe Heii-
CTBHE: IPU UHTEHCUBHOM O0JIYyYEHUU COJHEUYHBIM
CBeTOM ero yJasTpaduosieToBas COCTABJISIO-
masa AeHdcTByeT Ha HAIIY KOXKY, BBI3bIBaf TOAB-
JleHue 3arapa.

Hcnycrkatue uactuy (Kopnyckyaaproe u3ny-
4YeHUe) B TPOTHBOIIOJOKHOCTD BJIEKTPOCMATHUT-
HOMY HUBJIYUYEHHIO IIpefCcTaBiigeT co0oii BbIOpa-
ChIBaHUE MeJbYalIIuX YacTHI] BellleCcTBa, OCKOJI-
KOB aTOMOB BOZOpOJia, KOTOpbIe YJETAIOT OT
Coanna co ckopoctsio ot 100 mo 2000 wm/cek.
OHHU [OCTUTAIOT BEPXHUX CJOEB B3€MHOI aTMo-
cdepsl (MOHOCKEPHI) U BHI3BIBAIOT IIOABJIEHUE HA
00JIbIIIOH BbICOTE 3GGEKTHBIX NOAAPHbLX CUA-
Huli. KpoMe moOJApDHOrO CHUAHHUA, IOABJSETCA
ellie U Jpyroe aBjeHue. Binarogapsa ¢ousndecKuM
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HU3MEHEeHUAM B aToMaX M MOJIEKYJaX COOTBET-
CTBYIOII[UX CJIOEB, IPOUCXOLAIINM TOJ AeHCTBU-
eM CHJIBHOTO YJbTPadMOJETOBOTO WU3JIyUYeHUS
CoutH1ia, 3TH CJIOU CTAHOBATCA HA BPEeMS «IIPO3-
PaYHBIMHU» IJIS KOPOTKHUX PAaZUOBOJIH, T. €. OHU
yiKe He OTPaKaloT KOPOTKIMe PaguOBOJIHBI, IIOC-
JIaHHEBIe ¢ 3eMJIU, U IIOTOMY AeJIal0T HEeBO3MOK-
HOIl paguocBA3b Ha KOpPOTKMX BojaHax!. Kop-
MYCKYJAPHOEe U YJIbTPadMOJIeTOBOE U3JIYYeHUS,
a TaK)Ke BBIBBIBaeMOe UMM HapyIIeHUe paguo-
CBA3U CTAHOBATCS OCOOEHHO CHJIBHBIMHU, KOTJa
Ha CoJiHIle HAUMHAIOTCA ONpefesieHHble KPaTKO-
BPEMeHHEbIE TIPOLeCChl, U3BECTHLIE KAK IIPOSBIIE-
HUS COJTHEYHON AaKTHBHOCTU U Ha3blBaeMble
ecnviwekamu (spynyuamu). Coaneunas axTué-
HOCTb BBIpa)XaeTcd B Pa3JIMYHBIX SBJICHUAX.
HauGosiee zameuaTenbHbl M H3BECTHBI COJI-
HeuHble narna (puc. 20). Ux MoxxHO HaGIIOAATD
C TPOCTHIMH BCIIOMOTATeJIbHBIMU OITHYECKUMU
cpexcrBamMu. lIlaTHa, mpejcTaBifAIOIINecs HaM
TeMHBIMM TOUYKAMH WJIM TEeMHBIMH OO6JIACTAMU
Ha COJIHEYHOH MOBEePXHOCTH,— 3TO obsactu ¢ 60-
Jlee HU3KOM TeMIIepaTypoil, UeM OKpYyJKalolee
uX BelllecTBO (orocdeprl. Ux MOKHO Ha3BaThH
ra3oBbIMU BUXPSMM OFPOMHBIX MaciuTabos. Ya-
CTO OHH IIOABJIAIOTCA  rpyHmamMu, obmas
MPOTSXXEeHHOCTb KOTOPLIX MOJKeT TOCTHraTh
200 000 xm, uto B 15 pas Oosbllle AMameTpa
3emin. He Bcerga mATHaA B rpynmax paBHBI IO
YHUCAY M BeJUUYHHe. DLIBAIOT rofbl C ITOBBIIIEH-
HOHM U NOHUXKEHHOUN Y4acTOTOU IIOABJIEHUSA IATEH.
VYcraHoBiIeHO, UTO O0UIUMe TATEH MeHseTcs B

! MmeroTcas B BUAY KOPOTKHE BOJHEl pajUOBella-
TeJpHOro Amamnasona. — Ilpum. nepee.
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Puc. 20. Beepxy — cojIHeuHbIEe NATHA,
BHU3Y — IIPOTyOepaHIibL.



cpegnem c mepuogom B 11 jer. Kasxarie 11 mer
nATHA GBIBAIOT OOJBIIIMMU M MHOTOUYMCJIEHHBIMU
(MaKcUMyM IfATeH); MeXXAY TaKUMHU Ilepuoja-
MU JIeXKAT IIPOMEXXYTKH BPeMEHU ¢ IIOHUMKeH-
HOM YacTOTON MOABJIEHUA MATeH (MUHUMYM).
Tak Kak BCHOBILUIKKM BOJU3M COJHEUHBIX NHATEH
JaioT OCOOEHHO CWJIbHOE YJIbTpaduoieToBoe U
KOPIIYCKYJISIPDHOE M3JIYy4YeHUdA, TO B IePUOJ] MakK-
cuMyMa IATHOOGPA30BATEIbHOM [JeATeIbHOCTU
CousHlla TONSAPHBIE CUAHUSA U HAPYIIIEeHUS paguo-
CBsA3U 0Cc00eHHO ycuauBaioTcss. OQHAKO omubou-
HBI IIPeJCKAa3aHUA ACTPOJIOrOB, KOTODHIE NMPUIIH-
CHIBAIOT MAaKCHUMYMYV COJHEYHONH aKTUBHOCTU
MMOBBIIIEHHYIO OMACHOCTh BOMHBI M 3TMUAEMUH ;
OHM He HMeIOT IoJ co00if HHMKaKON Hay4YHOMH
OCHOBBI.

Dakeavl, 06JaCTH IOBBLIIIEHHONA SAPKOCTH
(0co6eHHO XOpOIIIO BUANMBIE Ha HECKOJBLKO 00-
Jlee TeMHBIX KpasiX COJHEYHOTO JuCKa), MOAB-
JISIOTCS 4YacTO B BHUJE CBETOBBIX IIPOMKHUJIOK B
OKPECTHOCTAX NATEeH. JTO MOTYT OBITH Ileperpe-
Tble Y4acTKH 6oJiee BBICOKUX CJIOEB COJHEUHOMH
aTMocdepbl ¢ MOBBIIIEHHBIM M3JIYyYeHUEM.

IIpory6epanyb. — gpyroe BBIpaskeHUE akK-
TuBHoctu Comuiia (puc. 20). 3gecs MBI UMeeM
JleJI0 C BBIOPOUIEHHBIMU Ha OOJIbllINe BBICOTHI
obiakaMu pacKaJieHHbBIX ra3oB. OHu wuHoOrga
MPOPHIBAIOTCA HAJeKO 3a Xpomocdepy U MOTYT
JOCTUTHYTb BBICOTHI B HECKOJBbKO COTEH THICAY
KuJIoMeTpoB. YacTtora mosBiIeHUs IIpoTyOepaH-
eB u (aKeJOB TaKKe MeHAETCA IpudIU3u-
TeabHO ¢ 11-meTHuM mepuozoM. VIX MokHO Ha-
6yr0oaTh He TOJBKO IPU IOJHOM COJHEYHOM
3aTMEHUHW, HO ¥ IPU TOMOIIU CIelHaJbHBIX
IpubopOB.
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Bcenviuwiku — oYeHb MOIIHBIE, KDATKOBDEMEH-
Hble ABJIeHUs, B OOJILIIMHCTBE CJIy4YaeB BHYTPU
UIYM B OKPECTHOCTAX OOJBIIUX TPYIN IATEH.
OHM WHCIYCKAIOT MOIIHOEe YJIbTPadHuOoJIeTOBOE,
PEHTTeHOBCKOe M KODPIYCKYJISpHOe WU3JIy4YeHHUsd,
KOTOpbIe SABJSIOTCA OTBETCTBEHHBIMH 3a BBIIIe-
YIOMSHYThIe BO3MYII[EHUS 3€MHOIl HMOHOCGEDHI
U 3a MOJAPHBIE CUSHUA.

C geukennamu CosHIIA, KAK MBI UX BUAUM,
T. €. C KAXYWUMUCA ABUKEHUAMHU, MBI 3HAKO-
MBI u3 onbiTa. CyrouHoe OJdeuxcenue Coania
¢ BOCTOKA HA 3amaj o0yCJOBJIEHO, KakK yiKe ObLIO
CKa3aHo, BpallleHHueM 3eMJIM BOKPYTr CBOe#l ocu
¢ 3amajia Ha BOCTOK. B 3aBUCUMOCTH OT BpeMeHU
roga Mbl BuauM CoJiHIle B NOJIAEHB TO BBIIE, TO
HUJKe HaJ TOPUBOHTOM. ITO CJEACTBUE e€ro 2000-
60z0 Osuicenus. Ho u 9TO [ABUIKEHUE JUIIH
KasxkylIeecs U ABJSETCA OTPAKeHUEM JIBUMKEHUA
3emau BOKpyr Couauna. IIpu sTOM H3MeHeHHe
BbicoThl CoJIHIIA HAJ TOPU3OHTOM B IIOJJAEHb
B TeUeHUe I'ojia ecTh CJeJCTBUE M1apaIeJbHOCTH
3eMHOM ocu camoii cefe B IIPOCTpPaHCTBe IIPU
obpanienuu 3emau Bokpyr Coumiia.

Korza B ceBepHOM IoJylIapuu JIETO, CeBep-
Has MMOJIOBUHA 3eMHOro Iapa ob6painena k Cosun-
ny u ebicota CoJyiHIIa B MOJJeHb B 3TO BpeMsd
okoJsio 60°. Korga y Hac suma, k ConnHIy o6Gpa-
1IeHo [0KHoe moaymapue u CoJiHIle HocTUTaeT
BBICOTHI Juiib 15°. WM3-3a pasauuusa yrjoB ma-
JeHUs UBJTYUEeHUS HA TOBEPXHOCTL 3eMJIU B DTUX
IBYX CIy4YasX U IPOVICXOLUT Pa3JIMUHBIH HArpeB
TIOBEPXHOCTH U BO3AYyXa, KOTOPOMY IIOBEPXHOCTh
nepesaer Temyuo. VTak, cMeHa BpeMeH I'ocfa He
00ycioBeHa HU3MEHEHUEeM DPACCTOSHUA OT 3eM-
su po ConHua, a Ha060pPOT,— B CEBEPHOM IIOJY-

143



IIapuu JIETO KaK pa3 Torfka, Korja 3eMJisa Haxo-
OIUTCA HA MAKCHUMAJbHOM PAaCCTOAHUU OT
Couuia!

Kpome aTux BuUgumbiXx ABuskeHuil, CosHile
coBepuiaeT peabHble ABUKeHUs. OHO Bpaiiaer-
Cs1 BOKPYT CBOe#l OCH CO CKOPOCTHIO OZUH 000pOT
B 27 cyTok. Kpome Toro, BMecTe co BceMu TejlaMu
CoTHEeUHOl CHCTEeMBI OHO IBUXKETCS CpPelu 3Be3[,
co ckopocteio 20 KM/cex 1O HaIpaBIeHUIO
K co3Bes3nuio I'epKyJieca, a BMeCTe CO BCEMU OK-
PYJKaIOIIUMH €ro 3Be3laMy IPUHUMAET ydacTue
BO BpallleHHH BOKDPYT lieHTpa MJeunoro IlyTtu
co cropocteio 200 rm/cer.

Haomogerua Conxmuna

OHu TpebyT COOMIOIeHNsA OUYEeHb BAXKHOTO
npaBuja: HuUKorga He cMoTpure Ha ConHile Ges
IOCTATOYHOM 3al[UTHl IJa3, B OCOOEHHOCTH IIPU
WUCIIOJb30BAHUY OMHOKJS HJIH Tejeckoma. Iloc-
JIEICTBUA OT HEBBINOJHEHUA 3JTOro Tpebosa-
HUA — TsMKeJble MOBPEKISHUS TIJa3 BILJIOTh
IO IOJIHOI ToTepu 3penus. IlosTomy Bceraa,
eci Jaxke BBl XOTHTe JIHUIIbL HEHAJOJI'O B3IJIfA-
HyTh Ha CoiHIle, MOJAB3YyHTECHh 3ALIUTHLIM CTEK-
goM. O6GbIUHBIE «COJHEUHBIe» OUKM B ITOM CIHY-
yae HeJOCTATOYHEL.

Eciu HeT 3a1UTHRIX HaCaJOK K OMHOKJIIO UJIU
TEJECKOINY, TO MOXKHO BBLIATH U3 TMOJIOMKEHUSA
IpU TOMOIIM;: Aa) MHOTOKPATHO 3aCBeYeHHOMN
HeraTHUBHOII (QoTomIeHKH; ©6) KyCKa CTeKJa,
TMOKPBITOrO KOINOTHIO OT IJIAMEHH CBeYW WU
HeTempoAYKTOB (eciau ecTh OIlaceHHe IIOBpe-
IUTH CJOM IIPUKOCHOBEHHEM, MOXKHO CJIOMKHUTD
IBe TaKue ILIACTUHBLI CO CJIOEM KOIOTH MEKAY
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HUMH M CKPeIMTh HX II0 KpafM); B) Jyulle
BCEro IMOJOULJIO GBI TeMHOE CTEKJIO, IIpUMeHse-
MoOe B 3allMTHON MacKe 3JIeKTPOCBapIiuKa (HO
He OYKH aBTOTeHHOrO CBapIIHKA).

T'maBubI npeamer HaGaoaeHusa Ha CoiHile
¢ OOBIYHBIM TeJEeCKOIIOM — COJIHeYHbIe IIATHA,
ecJIi He TOBOPHUTh O CPABHUTEJLHO PEeIKHUX CIIY-
yasgx MPOXOJKIEeHUsA IaHeThl mo Aucky CoJiHiia
WJIK COJIHEYHOro 3aTMeHus. MbI HabiogaeM M3-
MeHeHUe YHUCJia U BeJIUYUHBI IIATEeH U UX cMellle-
uHue 1o gucky Cosnita. B aTom mepemerieHuu
naTeH nposiBiasiercda Bpailienue Coaxma. Jlyumre
BCEro U3MEHEeHUA TPYNI MHATeH QUKCUPYIOTCA
TOorJa, Korja HaOJMIoJeHUsaA BeAyTCA MHOTO IHeil
MOADPAL U Pe3YyJbTATHI UX KAXKABII pa3 3aHOCAT-
cA B JKypHaJ HaGIIOJeHMHI B BHAe 3aPHCOBOK
BEJIMYUHBI NMATEH M UX II0JIOMKEHHUA IO OTHOIIIe-
HUIO K Kpamo AUCKA.

Hpyrasa BoaMoxKHOCTL Habmogeunsa CoiHila,
mpeXkJe Bcero yAoO0HAasa AJiA HeCKOJbKHUX JKeJalo-
IIUX HAGJOJATHL OJHOBPEMEHHO, COCTOUT B MHC-
MMOJIb30BAHUM MeTofa MpoeKuuu. Ias aToro mpu
IIOMOIIIM KaPTOHHOIO SKpaHa 3alluillaeM IIpo-
CTPAHCTBO 3a TeJeCKOIIOM OT IIPSIMOIO COJIHEeY-
HOr'O CBeTa M paclojiaraeM 3a OKYJApPOM GeJblit
JKpaH.

Hisi monydeHuss pPe3KOro usoOpaKkeHUA
Cosnnia Ha paccrosauun 20—40 cm oT OKyJaspa
MOCJeJHUI cllef[yeT HeCKOJbLKO BBIBUHTUTH M3
Tpy6bl. IlonydyenHoe TakumM o6pasom u3obpaxe-
HHMe MOryT HaGuioJaTh U 3apHCOBLIBATL Cpasy
Bce HaOJomaTeaun, 0cCOGEHHO ecJii HAa KPaH Ha-
HeCeH KpecT KAK OPHUEHTHD [IJS 3aPUCOBKHU IIf-
TeH. BodamoxkHa Takke doTorpadus 3TOro IIpo-
eKI[MOHHOro u3obpaskeHusa CoJHila.
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Jdyna

ConyTHuK 3eMJu ABJIAeTCS OJaMMKAHIINM
K HaM HebGeCHBIM TeJjioM. M3-3a cBoero OTHOCH-
TeJBLHO MAaJIOT0 paccTOSHUA (JO Hee B CpeJHEM
384 000 xm) JIyna ocraercsi HeGECHEIM TeJIOM,
Ha KOTOPOM MBI IIPY IIOMOIIA CaAMBIX IPUMHUTHUB-
HBIX ONTUYECKHUX MHCTPYMEHTOB pasjiudyaeM
Haubosbllee umucao geraseii. Habmiomenue or-
HIOAb He MCYEPIBIBAETCS OOJHUM WUJIU ABYyMsA Ce-
aHCcaMHM; Ha IIOoBepXHOCTH JIYHBI MOXXHO OTKpHI-
BATh BCE HOBBbIE U HOBbIE JeTaJIl.

Ee nmocroAaHHO MeudAwIIUiica BUJ CBA3BLIBAJ-
cA C pas3JVYHBIMU 3eMHBLIMU fABJeHuUAMHU. Hau-
6oJiee M3BeCTHA IIpejliojiaraeMasi elie U Cero-
IHS CBA3b C IOTOROIl. 3ech HAJUIIO CMeEUIEHUe
NMPUYUHBI U caeAcTBusd. VI3 Toro dakra, 4TOo U3-
MeHeHHe BHJA OCBeIlleHHON uyacTu JIyHBI MOMK-
HO HaOJIONATH JHUIIbL TOrJa, KOTAa IOABJISETCSH
OKHO B TOJIIIIe 06JIaKOB, JeJIaeTCs BBIBOJ, UTO 3TO
U3MeHeHUe ABJIAeTCS IPUYUHOI ITepeMeHsbl IIoro-
oe1 !, Tak e 06CTOUT IeJIio C IPMMETOH, 4TO 3UM-
HUe HOYH B MOJHOJYHHE HOJKHBI OBITHL XOJOJ-
HeiMU. He moTomMy XO0JIOgHO, 4TO Ha Hebe mOJ-
Haga JlyHa, a moroMy Ha HeGe BHIHO IIOJHYIO
JIyny, uro xosoxuo u He6o AcHoe. Toua o6.a-
KOB, KOTOpas INpeJOXpaHAeT HaAIly 3eMJI0 OT
CUJIBHOTO U3JIyYEeHUs Tellla HAPYHKY, eCTeCTBeH-
HO, 3aKpbIBaeT u JIyHy.

JlyHa — mama «MJaguias» cecrpa. Ee gua-
MeTp coCTaBJfAeT JUIIL '/;, a 06beM — MpU6IH-
3UTEJBHO !/50 COOTBETCTBYIOIIUX 3€MHEIX pasMe-
poB (puc. 21). OHa onuckIBaeT BOKPYT 3eMJIH 3JI-

! ToBopAT, HAIDUMED, 4TO «MOJIOLOH MecCAIl» HKO-
Onl Bcerja «OMBIBaercsi» AOXAAMHU — IIpum. ped.
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RNoo

Puc. 21. 3emas u JlyHa (cpaBHeHHe Da3MepOB).

JIUINTHYECKYIO OPOUTY, IpUYEeM ee MUHUMAJIbHOE
paccrosHue ot 3emau paBHo 356 400 xkm, a
makcumagbpHoe — 406 700 xm. W3-3a MeHbInei
maccel JIyHBI ! cula IpUTSKEHUS Ha ee MTOBEPX-
HOCTY MeHbIlle 3eMHOH B IlIeCTh pa3. ITO O3Ha-
yaer, 4To Ha JIyHe TO ke camMoe TeJ0 BeCHJIO OBl
B 6 pas MeHblle, yem Ha 3emie. YelOBeK BecoM
60 xI' ua Jlyne Becua 6b1 Bcero 10 xI'.
PerynsapHo meHsmoniuiicas BHJ OCBEIIeHHOIH
yactu JIyHvl, ee ¢aswvt (puc. 22), o6GycjoBIeH
BpauleHueM JIyHBI BOKPYr 3eMJM U HU3MEHSIO-
LIMMUCHA BCJIEICTBUE DTOTO YCJIOBUAMMU OCBEIEH-
HOCTH COJIHEUYHBIM CBETOM OOpalleHHOU K 3eMJie
croponb! Jlynrl. Korma oHa HaXomguTcsa Mex-
oy Connuem u 3emieit, To ee IoJOBMHA, oGpa-
illeHHaA K 3emJie, He ocBeitaercsa CosaHileM.

! TIpu pacyere CJefyeT YYMUTHIBATH TaKiKe DasjHuymue
paguycos. — Ilpum. nepes.
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Mocnednas yemsepme
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Nepsas yemsepmo

Puc. 22. ®asm JlyHwnl.

91y ¢asy MBI Ha3bIiBaeM HOB0JYHUeM (B BTOH
Touke JIlyHa «oGHOBaserca»). Korga Jlyna Ha-
XOQUTCA HA MPOTHUBOIMOJIOMKHOM II0 OTHOIIEHUIO
K CosHuy cTopoHe 3eMJiM, OHA OCBeIlleHa U BUJ-
Ha Kak noiauas JlyHa. Mexay stumu ¢dasamMu
Haxo#ATcsa ((aspl pacTyuleii u yObIBaloiei
JIyHubI, KOrjga ocBellleHa COOTBETCTBEHHO ee 6o
«mepBasA», JUbOO «IOCHefHAS» dYeTBepTh. Ho He-
3aBHCUMO OT TOI'C, KaK ocBemlena JIyHa, GakTu-
YeCKHM MBI Bcerja BUAUM OJHY U Ty Ke ee CTO-
poHy. 3a Bpems, noka JlyHa cosepiraet o6opoT
BOKDYT 3eMJIl, OHa KaK pa3 yclieBaeT OLUH pa3
MOBEPHYTHCA BOKPYT CBOedl OCH. JTO TaK Ha3bI-
BaeMOe «CBA3aHHOE» BpallleHHe MBI JOJMKHBI
pefCcTaBAATE cebe caeAyOIUM 00pasoM: 4YeJio-
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BeK, KOTODBIH 06XOLUT BOKPYT CTOJIA, OCTABAACH
BCce BpeMs IIOBEPHYTHIM JIMIIOM K HEMY, COBep-
mraetT Takke 000poT BOkKpPyr camoro cebs. Kak
BRITJISJUT IIPOTUBOIOJIOMKHAA CTOpPOHA JIyHBI,
MBI y3HAJHU JUIIb OJjlarofapsa YCIENIHOMY 3a-
NYCKY TPeTheil COBETCKOIl KOCMUYECKOIl paKeThl,
KoTopas chororpadupoBaja HeBUIUMYIO ¢ 3eM-
Ju cTropony JlyHsI !

Bpems, B Teuenue koroporo JlyHa cosepiia-
eT 060pOT BOKDYr 3eMJu, MbI Ha3bIBaeM MeCs-
yem (mecsimu — Bpema Jlyuwi, Mecsma). Ho on
He COBIIaJiaeT ¢ HAIIUM KaJIeHJapHbIM MecsIleM,
HacuuThiBaomum 30 wuau 31 meHb, TaK Kak
o6opor Jlyuel 3aHumaer Jjau6o 29, au6o
27 nmumeli B 3aBHUCHUMOCTH OT TOro, H3Me-
psieTcA JIU BpeMsA MEXAY ABYMS OMUMKANITUMU
OAMHAKOBBIMHU (asaMu JIyHBI MIM Ke MEKIY
IBYMS CJIEAYIOIIUMHU APYr 3a APYTOM IOSABIIe-
HUAMH JIYHBI Ha OZHOM M TOM JKe MecCTe cpenau
3Be3[.

Op6ura JIyHBI HaKJIOHEHA K 3€MHOH TOJBKO
Ha 5° T. e. JIyHAa OYeHp MAJO OTKJOHSAETCA OT
SKJIUITHUKN U TO3TOMY IIPOXOAUT Yepe3 Te Ke
co3Be3aud, utro u Coanie. Ho Tak Kak moJHasa
Jlyna Haxopurca o6bruHo Hanpotus CoJHia, To
aeroM, Korga CoJiHIle CTOUT BHICOKO, MbI BUAUM
noauyo JIyHy HM3KO HAJ TOPU3OHTOM, 3UMOM
JKe MMeeT MeCTO o0paTHas KapTUHA.

Eciau npocieguTs B TeueHUE HECKOJIbKUX
oHell mososkeHue JIyHbl cpeau 3Be3l, MBI MO-
JKeM 3aMeTUTh ee ABUiKeHHe IIO0 HeOy: oHa Bce
BpeMs cMeljaeTcs K BOCTOKY. 3a yac OHA Iepe-

! Hosble doTorpaduu o6paTHOl cTopoHs! JIyHEI moay-
yedpl JeToM 1965 r. coBeTCKOM KOCMHYECKOH paKeToi
«Boua-3». — Ipum. ped.
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MelllaeTc Ha BOCTOK Ha BeJUYHHY, PABHYIO
CBOEMY [OHAMETPY, M II03TOMY Ka’KAble CYTKHU
pocxogur Ha 50 munyTt nospuee. (IloaTomy umo-
rga O HETOYHBIX YacaxX B IIYTKY I'OBOPAT, YTO
oHu umxyr mno Jlywue.)

Honaroe BpeMs cuuTajoch, uto Jlyna He ume-
eT aTmochepnl. OfHAKO HOBellIMe ucCCIemOBa-
HUS ITOKA3aJid, YTO OHA OKPY’KeHa ra30BOM 0060-
JIOUKOI1, KOTOpas, BIIPOYEM, He MOMKET CPABHUTD-
ca ¢ armochepoit 3emau. Armocdepa HAT
noBepxHoCThbI0 3emau B 10 TPUJIIHOHOB pas
mJIoTHee, YeM Ha JlyHe. 9TO o3HauaeT, YTO aT-
Mocdepa JIyHBI npeacTaBiseT AJA Hac «6e3BO3-
IYIIHOe IIPOCTPAHCTBO», KOTOPOe MBI eIBa JU
MOXKeM IMOJYUYUTh UCKyccTBeHHO! W3-3a maioit
CUJIBI IPpUTAMKeHUs JIyHa He B cocTOoAHWU Oblaa
yaep:xaTh 0oJiee 3HAYUTENBHYIO BO3AYIIHYIO
000JIOUKY, KoTopasd, IIO-BUIMMOMY, yiKe TaBHO
paccesjiach B MEJMKIJIAHETHOM IIPOCTPAHCTBE.
Taxk kak Ha JIyHe He cyliecTByeT aTMocdepshl
(B HamIeM MMOHMMAaHWH), TAM HEeT HHU BeTpa, HU
KaKux-1ubo APYrux IBUIKeHUIl Bo3gyxa. Ilps-
MBIM CJIEICTBUEM OTCYTCTBUS aTMocdepbl ABJISA-
IOTCA pe3KHue INepemaibl TemmepaTyp. Ha ocse-
meHHO#H cTropoHe JIyHBI TeMIlepaTypa IIOJAHU-
maerca mo +120°C Gaaromaps 6Gecrpemsar-
CTBEHHOMY /IeiCTBUIO COJIHEYHBIX  Jy4eil.
C HeOCBelleHHOH CTOPOHBI TEIJIOBOE U3JIYYeHHe
TaKe YHOCHUT YHEPrui0 B IIPOCTPAHCTBO, U TeM-
nepartypa nmagaer o —150°C.

IToBepxHOCTH, OOpallleHHON K HAM CTODPOHBI
JIyHbl uU3BeCcTHA HAM TakK, KaK HU y OJHOI'O W3
He0eCHBIX TeJl. ITOMY CcIoco6GCTBYyeT O6JM30CTH
HaIlero CIIyTHUKA U OTCYTCTBUE Yy Hero IpensT-
CTBYIOLIeH XOopollell BUIUMOCTU aTMOC(epEl.
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HopaxayaeH —~=

Puc. 23. Kparep Ilerasuit (guamerp 175 wm)
II0 CPABHEHMIO C PACCTOSHUAMU HA 3eMIle.

BupumMble HeBOOPYKEHHBIM IJIa30M TEMHEIE
MATHA OKA3bIBAIOTCA IIPM PACCMOTDEHUU B OH-
HOKJIb NPOTSAXKEHHBIMHU, IJIOCKHMU OO6JacTaAMU,
OKPY’KE€HHBIMU ropaMH. JTH DPABHUHBI Ha3HIBa-
0T MODAMU, XOTS HU3BECTHO, UTO Ha JIyHe HeTr
BOJZEIL.

T'opnvie yenu, KOoTOpble TAHYTCA TIJIABHBIM
o6pa3oM 1o KpasiM MOpeii, B OTAEJBHBIX MecTax
pocturaioT BeicoThl 8000 M, 4TO CDABHUMO C BbI-
cOYAMIIMMM BepIIiMHAMH 3eMHOro mapa. Koab-
ueévle 2opvl, unciaom npumepHo 40 000, mpen-
CTABJAIOT UHTEPECHEHIIYI0 U JOBOJBLHO dDDEKT-
HYI0 4YacTh JIYHHOM moBepxHocTu (puc. 23).
KpynuHeiinine u3 HUX, Ha3blBaeMble YUpKAMU,
umeoT guamMetpbl o 200 kx u Gosee. Basbl Ha
UX KpasiX CHapy»KHu IOJAHUMAIOTCS IIOJIOrO, JO-
cruraioT BbicoTel 3000—4000 M u KpyTo O6GpHI-
BalOTCA BHYTDPb. Bo MHOrMX cJilydYaAX Ha BHY-
TpeHHei#l paBHUHe, JieXKalleil HUIKe YPOBHA
OKpYyJKalomleil IUPK IIOBEPXHOCTH, HAXOLUTCH
OJHA WJIH HECKOJIBKO IleHTpaJbHBLIX rop. Kous-
LleBble TOpbl MEHBIINX pa3MepOB, Kparepbl,
UMeIoT MoAo0HYI0 Ke GOpMY, HO JUAMETDHI OT
1 go 30 xm, u pacmojaraioTci OHH UYacCTO
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B GOoJBIINX IUPKaX. B HEeCKOJBKUX MecTaX BHU[-
HBl KpaTephl, KOTOpble KaMKyTCsS 3achbIlaH-
HBIMHM, ¥ MOJKHO pPACCMOTpPeTh JMHIIbL YacTH
KOJIblIa.

HasBanue «kpatep» He 06sA3bIBaeT HaC IpO-
BOAUTL AHAJIOTHIO MEMKAY JIYHHBIMU U 3€MHBIMU
KpaTepaMH; yiKe HX pasdMepsl M BaJlooOpas3HBbIe
Kpas IIOKa3hIBalOT, YTO OHM HMEIOT Jpyroe
CTPOeHHe M, HaBepHOe, COBCeM JApYyroe IIPOHUC-
XO0MKJeHUe.

Tpewurvb. TAHYTCA YACTO HA COTHH KHJIO-
METPOB IO JYHHOUH IoBepxHocTu. lllupuHa xe
ux 6oJbIeil YaCTHIO He IPEBBINIAeT HECKOJbKUX
kusomMerpoB. CBoeoOpasHbIii BUA HMEIOT pacXo-
AAUIrecA OT HEeKOTOPBIX KpaTepoB B paAuab-
HBIX HaNpaBJeHUAX cucrembv. aydeil. OHU IIPO-
cTUpaloTCA B BHAE CBeTALIUXCS II0JOC Ha
6OJIBIINX yYACTKAX JYHHOM IMOBEPXHOCTH U OCO-
6eHHO OpocaroTcs B Ijla3da BO BpeMs IIOJHO-
NYHUA.

Hexoropble Ha3BaHUA OMHCAHHBIX OO0'BEKTOB
BHaYaJjie 3ByYaT HEIPUBBIYHO AJIS HAC U IIOJac
He CBA3aHBI C BUAOM 3TUX 00'beKTOB. Hampumep,
Mope Omnacaocreit, Mope Ilnomopomusa u T. .
TopHBIM IlensM AaHBI 3eMHBble Ha3BaHHA: Kas-
ka3, Anenuunnsl, [Iupeneu u 1. 1. Ho KoabiieBbie
ropbl HOCAT WMMeHAa W3BECTHLIX aCTPOHOMOB H
apyrux yueHblx (Komepuuk, Kemaep, I'aycc),
pasiaWYHBIX Bbijamoomuxca Jiogeir (Ilesaps)
unn mubudeckux repoes (Iepkyiec).

IlpoucxoxcOeHue coBpeMeHHOHI  KapTUHBI
JYHHOH IIOBEPXHOCTH JO CHX IIOpP OCTaeTcs 3a-
rajkoii: oJHa TeopUsA MPUIIHCHIBAET KpaTepaMm
ByJIKAHUYECKOe IPOUCXOXKJeHHe, Apyras — Me-
TEOPUTHOE.
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Haoaonesua JIyHSBI

IIpexnae Bcero, HecKoJabKo 3amMeuaHwuii. He
caenyeT AYMaTh, UTO JYHHBIH AUCK B IIOJHOJIY-
HHUe IIpeJcTaBjisieT co00if caMoe IIpeKpacHoe
3peJsuIie. BeJUKOJEeIHO BHIMIAAAT B 3TO BpeMsA
TOJIBKO CHUCTEMBI JIyuei.

Yro racaerca OPYrux Aetajieil, To BHUJ Top,
KPaTepoB M TPEIIWH IPOU3BOAUT HaUOOJIbIIEe
BIleUaTJIeHWe, Korjga BOau3u OT HabiozaeMoro
00'beKTa NMPOXOAUT rpaHUIlA JYHHOUN TeHU. ToJb-
KO TOorJa BHUJHO, YTO NOpHbIe 00pa3oBaHUS BO3-
BBIIIAIOTCS HAJ PABHUHOM — 3TUM MBI 00A3aHBI
IOJIOTOMY TAJeHWUIO0 COJHEYHBLIX JydeH M JJIVH-
HbiM TeHaMm. (Kro Bsanumaercs dotorpaduei,
3HaeT, UTO He IPAMOH, a OOKOBOIi cBeT u3-3a
o0pas3oBaHUA TeHeH co3maeT OIIYIl[eHHe IIPOCT-
pauctBa.) IlosTromy pans HabaiogeHUs omnpeje-
JIEHHOTO O0beKTa BBIOMpPAIOT HOYL pacTyliei
win ybniBawuiein JIyHBI, Korja rpaHuia TeHH
JIEKUT KaK MOXKHO OJMKe K O0BEeKTy.

Crnepnyioliee mpaBMJIO IOMOraer IpH BbIOO-
pe yZAOGHOTr0O BpeMeHU HaGMIOAeHN :

JIyHa B mepBoil yeTBepTH BUAHA IIPU 3aXOne
Coanua,

noyiHaA JIyHa — B IOJIHOUB,

B TOCIefHEH  YeTBePTH — IIPU BOCXOje
Coania.

3a yac JlyHa mepemeniaercs Ha BeJIUYHHY
CBOEro BUAMMOrO AUaMeTpa, TaK YTO MBI MOXKeM
HIpubJIU3UTEIBFHO MPEeABBIYNCIUTL ITOJIOKEHUe
JIyubl Ha mociepymwoiuii moment. Cepm pacty-
e JIyHbI MMeeT TaKoO#M BHJI, YTO M3 HEro
(mpucTaBUB <«IaJIOYKY») MOKHO oOpazoBaTh
6yxBy «P», cepn y6bIBaromieit («crapoit») JIyHsl
uMeeT BUI OYKBEI «C».
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IIpu Habaromenun Kpasa JIYHHI ciefyer 06-
paiiaTh BHHUMAHUE Ha TO, UTO M3-3a HE OIMCAH-
HOrO 3fiech ABMXKeHUA JIyHbI — nqubpanuu — He
Bce 00BbeKTHI Ha Kpaio JIyHbI B Ji060oe Bpems
BUIAHBI Xopomro. JluGpanus — BeI3BaHHOE pas-
JUYHBIMU IPUYMHAMU HeOOJbIlIOe BULUMOE Bpa-
menue Jlyueoli. Ilo o9Toii mnpuuMHe OGBEKTHI
KpaeBbIX 30H IIONIEPEeMEeHHO TO NPUOIUKAIOTCSA
K LEeHTPY BUAMMOrO AUCKA U YCJIOBUS UX BUAU-
MOCTH YJIYYIIAIOTCH, TO YAAJNAIOTCS, CTAHOBACH
HeBULUMBIMU. Il09TOMY BOOOIIIE MBI UMeeM BO3-
MOYKHOCTb HaOJIogaTh ¢ 3eMJH HeCKOJBKO
GoJIbille TOJIOBUHBLI BCeil JIYHHON IIOBEPXHOCTH
(oxkosmo 60%). O6mexTnl Ha Kpasx JIyHbl Ka-
JKYTCH HAM COKpPAIlleHHBIMHU H3-32 CEPUUYHOCTH
JIyHbl (IO 3aKOHAM IePCIIEKTUBHI).

O6bexTsl HaGawgeaus Ha JlyHe

Huxe mamo onmmcaHue HEKOTODPBIX HHTEpeC-
HBIX JIYHHBIX JeTaJiell — u3o0pa’keHHBIX Ha
kapre (cTp. 156—157) Mopeii, KkpaTepoB u T. f.
ITpu 3TOM yUYUTBIBAIOTCH TOJBKO TaKHe OOBEK-
ThI, KOTOPbIe MOTYT YBEepPeHHO HabioJaThcd CcO
cpegHUM OWHOKJIEM WJIH MAaJbIM TeJeCKOIIOM.
OnucaHve 06BEKTOB IOCTPOEHO B COOTBETCTBUU
¢ TOCJIeLOBATEJHLHOCTBI0O HX HAWJIYUIIell BUIU-
MocTu. M3-3a pasjiuyHO# BeJMYUHB! JUOpaIUu
cTporoe pasfejieHue HeBO3MOMKHO. Bpems ua6-
JII0LeHusA BbIpakaeTcs B Boapacte JIYHEBI (B cyT-
KaX), KOTOPHII CUUTAETCsS OT HOBOJYHHUA.

2-li Oenv

Ve xopomio BuAuMBIN y3kuil cepn JIyHEBI
COMIEPHUT HEKOTOpble KpacHBLIE M THUIIMYHBIE
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o0pas3oBaHuA Ha ee moBepxHocTu. OJHOBpPEMeH-
HO MOJKHO 3aMETHUTh HAa HEOCBEIIeHHOH 4YacTu
oueHb caaboe cBeyeHue. ITOT TaK Ha3BIBAE€MBIi
«TeMeJbHBIM CBeT» BO3HHKaeT M3-3a 3eMJIH;
kKak moiHas JIyHa ocoGeHHO CHJILHO OCBeliaeT
HOYHYIO TOJOBUHY 3eMJId, TaK U «IIOJHas
3emusa» ocBelaer JlyHy (BOJIM3M HOBOJIYHUSA),
HO 3HAUYUTEJHbHO CHJIbHee, 4YeM JIyHa 3emJio.
ITenenbHBIH CBeT eCTh OTPAKEHHBIH OT 3SeMan
COJTHEUHBIA CBeT, T. €. ABaXKAbl OTPa’KeHHBIH
ceeT. IIpu O6JArONPUATHBIX YCJIOBUAX BUIHBI
0CcOOEeHHO SpKUe OO0BEKThI.

Ha xpaio JyHHOTO cepra MBI MOXX€M BHUAETH
Mope Kpusucos, moutu Kpyrosoe oOpasoBaHue,
KOTOpOe u3-3a HeNepHeHAUKYJASIPHOCTH Jyda
3peHUs K TOBePXHOCTH JIYHBI Ka’KeTcs OBaJb-
HBIM.

Ero pmuamerp cocrasager 500 xm. Boiie
9TOTO MOPA COBceM OJM3KO K Kpalo HaXOJATCH
KoJbLieBbie TOpbl (KpaTep) [I'aycc (muamerp
180 xm). Ilox Mopem KpusucoB Ha Ior TaHeTCSA
pAnx GOJBIIMX I[WPKOB, IIOYTHU I1apaJijiebHBIH
kpaio JIyusl. OH BKJIIOYaeT, €CJaU JBUraThCSA OT
Mopa Kpusucos, nupku Jlanrpen, Benpgenusx,
ITeraBuii u ®ypuepuii. Janzper, guaMeTp KOTO-
poro okoiso 160 xm, comepxutr Gpocalouryiocsa B
rjasa IeHTpPaJbHyI0 ropy BbicoToii 900 m,
a OKaHMJSAMIOIINe KpaTep Bajbl UMeEIOT BBICOTY
1o 3000 m. Bendeaun BbIgessieTcs Ipexze Bce-
ro CBOMM BaJIOM, Pa3pyLIeHHLIM TaM, I'Ze IIoMe-
mraeTcsa APyroi, MeHbliuii Kparep. Ileraeuil
(puc. 23) aBiasgercs HauboOJBUINM U3 BTOTO pAfa
(muamerp 170 xm), a DypHepuill — HaUMeHB-
mum (guamerp 120 xm), HO ero Bajl AOCTHUTraeT
BuicoTHl 3500 M.
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4-1i denv

Pagom ¢ Mopem Kpusucos, xoropoe MbI
u30paJjii B KaUyecTBe UCXOJHOr0 MyHKTa IJdA IO-
CIeAyIOIIero pacCMOTPEHUsI, CBETUTCA OYeHb
sApKas ToukKa. IT0 MaJleHbKuii kpatep IIporxa —
OJHO U3 ApYadinux oO0pasoBaHUIl JYHHOI IIO-
BepxHocTu. K ceBepy or Mopsa Kpusucos rakixe
TAHEeTCS pAR OoJblIuX KpaTepoB: Kiaeomed,
Bypxxapdr, 'emunyc u Meccana. dra 1enouka
NPUBOAUT K ABYM DACIOJIOMEHHBIM PSAOM JADPYT
¢ gpyrom unupkam: Araac (guamerp 90 wm)
uMeeT BHYTPU TPHU TOPBI; Ha IOJKHOI CTeHe He
HaMHOro MeHbIlero I'epkyjeca ecTb HefOIbIIAS
BIajJuHA THUIIA KpaTepa. Eciu IPOJOIKUTL 3a
nupku Ariaac u I'eprynec auHumo, 0003HaYeH-
Hyio kpaTepamu or Kieomeza go Meccana, To
MBI yBugum Hauano Mopsa Xoaoda.

HO:xuee Mops Kpusucos, mpuGIU3UTEILHO
Ha TOM JKe ypoBHe, uTo JlaHrpeHn u Benpgenux,
Haxopurcsa Mope H3obuaus. Ha BocTOKe OHO
OorpaHWYeHo pAAOM KpaTepoB u Ilupeneamu.
K memy npumsbikaer HeboJswlioe Mope Hexrapa.
Ha ero BocTouHOoM Kpalo OpocaeTcs B rJjasa
rpynna KpaTepoB, UMeEIONUIUX BUJ MOHETHI: U3
HUX caMblil 103KHBIH, Karapura, uMeeT JuaMeTp
120 xm. Ero BocTOYHBII Kpail ouepuyeH XOpOIIO,
B TO BpeMsd KaK 3alaJHBIH IIePeXOJUT B CKaJIU-
cThle ropel. Ban KupuJaja noBpekeH Ha CeBepo-
BOCTOKe, a Baa Teoguaa, seicoToit 5400 M, ma-
NpoTUB, paBHOMepHbINi. BHyTpum mociexmero
BO3BbIIlIaeTcsa ropa BbicoToit 1800 m.

Mope H306unmnsa Ha ceBepe IepexXoJuT B APY-
roe JyHHOe «MODPE», YACTH KOTOPOrO yXKe TellePhb
MOJKHO BuUIeTh,— Mope Cnokolicreus.
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6-ii OeHb

Teneps Mope CrnokoiicTBHS BHUAHO IIOJHO-
CTHIO ¥ MOXKHO DpasriaffieTh AaKke IlePeXOon K
npumblikalomemy Moprwo Achocru. Ha 10HOM
Kpalo IIOCJIeIHero B MecTe Iiepexojga k Mopio
CriokoiicTBusi 6pocaercs B rjasa KpYrJblil Kpa-
tep [Haunuil.

Jlerko 3aMeTUTh, UTO I0OJKHAS IIOJIOBUHA BU-
AUMOH mOBepxHOcTH JIyHBEI HAcTOJBKO Oorara
KpaTepaMH, YTO TPYAHO BBIJEJIUTH OTAEJLHEIE
u3 Hux. Ha ceBepo-zamaguom kKpaio Mops fAc-
HoCTH pacmnoiyoskeH kKpatep ITocudonuli. OH oOT-
Ju4yaercsa cBoeil BeauuuHoi (zuamerp 120 xm),
OT Hero 4epes3 mMope TsaHeTca TpeuruHa k Ilmu-
HUIO.

8-ii densv

Vike nmpoiifeHa mepBasd 4eTBepTh (IPUOIUIU-
TeJBHO Ha ceAbMoii AeHb). Mope ficHocTu BUI-
HO NOJIHOCTHIO. PAfOM ¢ ero BOCTOUHOM IpaHU-
meit, odepueHHoii Kaéxasom, omATh MOMKHO
BHUAETh HHTEPECHYI IPYIIy MOHETOOOpa3HBIX
KpaTepoB, 00pa3ymolluxX BMecCTe IIPAMOI yroJ.
Haumenvsmnii us Hux — A6roaur (Zuamerp
40 xm), HeJaJeKO OT Hero IpUJYHHJACh BTOpas
COBeTCKasfg KoOcMHUYecKas pakera. K ceBepy
OT Hero HaXOAUTCA APUCTUJMN, CeBePHBIM Kpaii
KOTOpOTro, BUAMMO, pa3pylieH. Ero Bas BbIpa-
cTaeT JydaMH U3 IIJIOCKOIH NOBEePXHOCTH. Tpe-
TUHl U caMblii KDYIHBIN U3 9TOH I'pymnbl KpaTe-
pPOB — Apxumed, OKPYMEHHBIH KOJBIOM CKaJ
npnausoit 80 xm. OT aToi rpynmsl GepyT HadaJo
U TSHYTCSA Ha ceBep AJbnol.

K 1oro-Boctoky or Mopsa fcuHocTu jexUT He-
6osniioe Mope Ilapos. Ero ceBepHblil «Geper»
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ob6pasoBan AnerHHuHamu. HecCKOJBKO I0KHee
ero, BOJMM3U LieHTpPA AucKa JIyHBI, Mbl BUIUM
Heboiblioit Kpatep TpucHexxep, aABiasiomuiica
LEeHTPOM MPOTSKeHHOII cucTeMbl TpeuiuH. He-
KOTODble U3 TPEIlWH, NIUPHHA KOTOPBLIX IOCTH-
raer 1,5 kM, mpu OJArONPUATHBIX YCJIOBHUAX
MOTYT OBITH BUAHBI B HEOOJILIIINE TEJIECKOIIEI.

Eme rosxHee cpefu GONBIIOro Ymcjaa KpaTe-
POB cHOBa o6pamaioT Ha ceb0a BHUMaHUe CBOeH
BeJIMYUHOI : HelmpaBUJbHOH dopmbr I'unnapx
(auamerp 150 KM), TOYTH TOYHO IOKHEe €ro —
Aavbarernull, a eme Jajee K BOCTOKY Ha BBICOTE,
NpuxofAlieiicA MNPUOGIUBUTEIHLHO IIOCepPeluHe
mexay M'unmapxom u AnbpbaTeHueM, HaXOZUTCS
OrpOMHEINl Kpyrawlit kKpartep IITonemeil (mua-
meTp 160 rn).

10-ii denv

Ha ceBepe, Y 102KHOIi rpaHUIbl CUJIBHO BHITS-
HyToro Mopsa Xoaoda, cBoeil TeMHOI OKpaCKOM
BeIZensAeTca UUPK Ilnaron (muamerp 110 xm).
IOsxHee wmauumnaercss Mope Joxcdeil, roTopoe
0 IJIOIAAM IPUOJIUBUTEIBHO B IATH Pa3 00Jb-
me Mops Kpusucos. Ha BocToke OHO orpaHmnye-
HO yiKe H3BeCTHON HaM TpyImoi ApHUCTHII —
ABToMnK — ApxuMef, Ha Ore OHO 3aKaHYUBA-
eTcAd KpPaTepoM HeOOBIYHOTO BHAA U HeGOJBLIIOH
TOPHOM I[eNbI0: BTO KpaTep JparocgeH, MPUMBbI-
KaOIUi K ONMCAHHBIM Bbille AIlleHHUHAM.
Eimte Gosblie mopaikaeT B3TJIAJL PACIIOJIOMKEH-
HBII K I0r0-BOCTOKY KonepHuk, oueHb ImpaBUIb-
HOM ¢opMmbl KpaTep auamerpom 90 KM u c BHI-
coroii Basa 5000 m. 3TOo BBICOUAHIIHNHA OGBHEKT
BOCTOYHOI IOJOBUHBI JIYHHOTO AucKa. K aTomy
caexyer moGaBUTL ero 3aMedaTeJIbHbIEe CBETJIbIE
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TI0JIOCHI, KOTOPHIe PACXOAATCSA OT HEro B pa3HbIe
cTopoHbl. Jlexkamjasi K ceBepy OT KpaTepa rop-
Has Ilellb HOCUT Ha3BaHue Kapnarul.

Konepuuk orzensier Mope Hoskzeil ot mpu-
MBIKaoIlero k¥ Hemy c¢ mora Oxeana Bypv. 9ro
caMoe 0OJIBIIIOEe U3 TAK HA3LIBAEMLIX «Mopeil»
Ha BUAUMOH IIOJIOBMHE IIOBepXHOCTH JIyHEI
C HuM Ha Tore rpaHuuut HeGoibinoe Mope O6-
AaK08.

Cpegu MHOMKeCTBa KpaTepoB HeJaJIEeKO OT
IOJKHOrO KpasA JIyHBI BO3BHINIAETCS TpyIma or-
POMHBIX IIMPKOB, CaMbIii IIpPUMeYaTeIbHbIH U3
koropbix Tuxo (Bpare). Tuxo ob6pasyeT IeHTD
OOJIBIION CHCTEeMEBI Jyueil. Bumumbie yxke B Te-
aTpaJbHbI OWHOKJb, 9TH JYYU IPOCTUPAIOTCS
JaJplile TI0 TOBEePXHOCTH JIYHBLI KaK Jyuu Kako-
ro-To Ipyroro kpartepa. OZuH Jyd4 IlepeceKaeTr
MHOTMe KpaTephl U Impoxoaut dyeped Mope fAcHo-
ctu. Bricora Basa Tuxo pasjiuuHa: B TO BpeMs
KaKk Ha ceBepo-3allajie OHA COCTaBJSET JIUIIb
okoso 2000 m, B Ipyrux Mecrax OHa AOCTHUTAET
5100 m (. e. BoIIe, yem Mou6Gysan — BbICOUYAii-
mas BepruuHa EBpomsi, Boicotoit 4807 m). Tpu
6onpmux nupka Maeunyc, Kaaeuii u Jlowzo-
MOHTAGH 06pas3yloT BMecTe ¢ THXO IIPAMO-
YrOJNIbHUK.

12-ii dens

¥V ceBepHoii rpaHunsl Mops Jloxnei, Hexa-
JeKo oT Kparepa IliaToH, Terepb MOKHO HabmI0-
IaTh OOUH U3 KpacUBeHIINX 06beKTOB — 3aaué
Padyz. 9ro moutu Kpyraas «6yxrta» Mops
Hoxpeit, cocrodamaa u3 Basa Beicotoir 5000 m.
Eciou mpomosKUTh JUHUIO 9TOM TOPHOU CTEeHBI
Ha BOCTOK, TO MBI BCTPETHUMCSH C ABYMS MaJILIMHU

161



kpaTepamu I'epodor u Apucrapx. Ilocnemauii
IIPEeBOCXOAUT IT0 SAPDKOCTH Ja’Ke caMblil SpKUl
kpatep IIpoka.

IIpu6ausurensHo Ha ofuoil BeicoTe ¢ Komep-
HUKOM HaXOAUTCA 3HAYNTEJIbHO MEHBIIEro pas-
mepa kpatep Kengep, u3 KOTOPOTro TOMe pacxo-
IUuTcs cucrema Jiydeii. HamMHOro 10:xHee MOXKHO
yBUIETh UPK JeTpoH [Ha KapTe He IOKazaH. —
Ped.], koTOpBIli OJHOBpEMEHHO o6Gpa3syeTr «0e-
per» Oxeanma Byps. IOKHee ero HauymHaercsa
Mope BaaxcHocTu, Ha CeBEPHOM Kpaio KOTOPOI'o
Haxogutcsa nupk I'accendu.

14-1i OeHv

9T0 NPUOIUIUTEIHLHO BpeMs IIOJHOJYHUS.
CraHOBATCS MOCTYIHBI [OJs HAGIIOJeHUA ITOC-
JefHUe, OJU3KME K Kpalo [geTaJd JYHHOU IIo-
BepxHocTu. Ha BbICOTe I'epomora m Apucrapxa
JeRUT BRITAHYTHIM uupk O. CTpyse (He moka-
3aH Ha KapTe. — Ped.], B cepenune kpasa JIyHb
Tak:xe OGoapuiue Kpatepbl Puuwuuoau wu I'pu-
Manb0u. BHYTpeHHSS MOBEPXHOCTH IIOCIEIHErO
B HEKOTODPBIX YaCTAX TaKasd JKe TeMHas, Kak
IlnaTon. B 10:kxHOM yacTu coBceM y Kpas JIyHBI
MoskHO HaMTu nupk Iluxkapd.

Ilocne noanoayHus

Tenepr Te e camble O0HEKTHI IIepecTaloT
OBITH BULUMBIMU B TOH sKe IIOCJIeLOBATEJIbHOCTH,
B KaKOH OHM NOABISJHUCHL Ipu pocTe JIyHEHIL
Hao0aomenne moBepxHocTu JIyHBEI U Tellepb He
TepseT CBOEro 3HAYEHUS: IajleHHe COJIHEeYHDIX
Jydeii ¢ APYTOi CTOPOHBI IT03BOJIsieT HabGIOIATh
yiKe 3HAKOMBble O0'BEKTHI IIPU COBEPIIEHHO IPY-
TUX YCJIOBUAX OCBEIIEHHUA.
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ConHeuHbIle W JyHHBIE 3aTMEHHSA

3aTMeHMe Halllero SJHEBHOr'O CBETHJIA IIOBep-
rajo JpeBHUX B cMATeHHe. HeBe)xkecTBo, cyeBe-
pPUA U .peJUruo3HbIe MpeACTaBJIeHUS ITPUBOIUIN
K HeBepHBIM TOJKOBAHUSAM BTOrO SBJIEHUS.
Hcropuueckne pacckassl TrOBODAT O IIaHUKe
«B TPeIUYyBCTBUU» KOHIIA MHpPa U O KPUKYHaAX,
KOTOpble, HampuMep B ApeBHeM Kurae, xoreau
IIIYMOM OTIIYTHYTH APaKOHAa, IKOOBI I'DO3UBLIETO
nporaotutrsk CoJHile.

OpHa M3 caMBIX JPEeBHUX 3aIlUCeHl OTHOCHUT-
ca Kk 2163 rogy mo Hamreit spni. Kuraiickue act-
poHoMbl Xu u XO He mpelcKasalud 3aTMeHUS
Conuna. Korga ke ux BO BpeMs 3aTMEHUS Ha-
I TbAHBIMHM, OHHU OBLIM TYT 2Ke Ka3HEHBHI.
Hpyrue coolbuieHus paccKas3blBal0OT O BOMHAX,
KOTOphbIe C Ha4YaJioM 3aTMEHUsS B cepefUHe cpa-
JKeHusA mobGpocau CBoe OpyXKue U Gerxkaiu.

Kak e B JelCTBUTEJIBHOCTH IIPOUCXOIUT
satrMeHue Comuma? Mpel 3HaeM, YTO BUIUMBII
nyTts JIyHeI 06pasdyeT c SKIUNTHUKONH yroa 5°
T. e. IpU MaKCUMAJbHBIX OTKJOHeHuUAx JIyHa
MOXKeT HaXOOUThcs B H° K ceBepy uiau B 5° K
ory ot 9roil auuHuu. Kaxawiii mecdan JlyHa
IBa’XIbl TepeceKaeT BJKJIUITHKY — OAUH DpPa3
npu [IBUXXKEHUUM B CeBEepHOM, ApPYyroi pas — B
I0KHOM HampaBieHuu. Ecau Jlyua u CoiHie
OIHOBPEMEHHO OKa3bIBAIOTCA B 3JTUX TOUYKAX
(y31ax), TO Mbl UX BUAUM Ha OXHOM Jyde 3pe-
HUA; Mbl Bugum Jlyuy mpsamo mepen CoiHileM.
Tak kak JlyHa BBUAY HeGOJBIIOTO PACCTOAHUSA
OT HAC MpeACTaBIsAETCS HaAM TeX Ke pa3MepoB,
yro u CoiHile, TO IO1IA 3eMHOro HabOgOIaTen A
oHa uHOTJAa 3akKpbiBaeT Bce CoOJIHIIE LIEJTUKOM ;

163



NonHoe

\

Konsyeobpasoe
@ O- >
AY
1 1
\ /I
N
Nonwoe Koneygobpastoe YacmHoe

Puc. 24. MexaHu3M U BUJB COJHEUYHBIX 3aTMEHHUI.

MBI HabamoogaeM nOJHOe COJHeYHOe 3aTmeHue
(puc. 24).

IITupuHa KOHyca IOJIHOIl JIYHHOHl TeHH co-
cTaBiisgeT Ha 3eMJie camoe Ooiablree 250—
300 kM; TONBKO BHYTPHU 5TOil 30HEI Habaromaer-
csd TIOJIHOE COJIHEeUHOe 3aTMeHMe. 30HA IIOJHONR
TEeHU! OKPYJKeHa 3HAYUTEJbHO 00Jiee IPOTAMKEH-
HOIi 06JlacThIO MOJYTEHU, B IIpefesiaX KOTOPOM
JUIIL GoJpIIadg MU MeHbHIadg dYacth CoiHIa
3akpeiBaercsa JIyHoil. 9To uacrHoe 3armeHue
Connuya.

JIyHa omuchiBaeT BOKPYr 3eMJU SJLIUITHYE-
CKYy10 OpOUTY, II03TOMY PACCTOSHUE MEXIY HU-
MH He Bcerja oIuHaAKoBo. Eciu B MOMEHT IIpo-
XOoxKJIeHua yaaoB JlyHa Haxogurcda BOJIH3U
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Opbuma JyHo!

Nonymeno

Puc. 25. MexaHM3M JYHHBEIX 3aTMEHMUII.

foJiee OTAAJIEHHOI TOYKM, TO IIPHU I€HTPAJILHOM
nmokpeITuY COJIHIIA OHA MOXKeT 3aKpPBITh He BecCh
ero AUCK, U OCTaeTCA BUAMMBLIM APKOe BHeIllHee
KOJIBIIO COJIHEUHOro AUCKa. B 3TOM ciaydae ro-
BOPAT O KOAbYEe0OPA3HOM CONHELHOM 3ATMEHUU.

Co6CcTBEeHHO rOoBOp#A, IIPU COJHEYHOM 3aTMe-
HUU MBI UMeeM /IeJIO OTHIOAL He C JAeiiCTBUTENb-
HBIM ITIOTeMHeHHeM; spkocThb CojHIIA coXpaHs-
eTcA B TedeHHe BTOro IIPOoIlecca, OHO TOJBKO
dKpaHUpyeTcA AJA HabaiogaTess, pacloOXKeH-
HOro B 30He TeHu. Majwlili JuaMeTp 30HBI ITOJI-
HOr'o 3aTMEHMS TaKyKe SABJSAETCH NPUUYUHON TO-
ro, 4TO JAJA ONpeleJIeHHOro IMYHKTAa Ha 3eMJie
HOJIHbIe 3aTMEHMs CJIAYYaloTcA PelKO.

JIyHHOe 3aTMeHHe — ABJIEHHE COBCEM HADY-
roro poga (puc. 25). 3mecs JlyHa HelicTBUTEIBHO
«3aTeMHsIeTCA» IIPM BCTYILJIEHHU B 006JIACTH 3eM-
Hoii Teuu. Ilpu sTOM BHauaje OHA IlepeceKaer
HOJYTeHb, 3aTeM TeHb U IOCJe 3TOr0 CHOBa BHI-
xoautr B obgacts moaytenu. KomycoobpasHas
TeHb 3eMJIM MMeeT pasdMep B CeUYeHHMH Ha pac-
croauuu JIyHBHI B Tpu pasa OoJjble, 4YeM Aua-
MeTp JIyHBI, MMO3TOMY IIpH I[€HTPAJBHOM IIPO-
xoxaeHun JlyHe TpebyeTcss OKOJIO TpeX dYacoB,
1TOOBI Iepeceus obaacTe TeHu. I 31ech yCIOBU-
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eM sABJseTCS IoJioKeHUe JIyHBI B HemocpezcCT-
BeHHOII 0JM30CTH OT y3Ja, IIOCKOJBKY TeHb OT
3eMuu majaer BIOJL SKIUITHKU.

Ecnau uMeeT MecToO HelleHTpaJbHOE ITPOXOXK-
neHue JIYHBI Uuepe3 3¢eMHYIO TeHb, TO IIPOUCXOJAUT
YacTHoe JYHHOe 3aTMeHMe. KoJblieo0pasHBIX
datMenuit Jlyuol, kakue OwiBaror y CozHia,
BCJIeCTBUEe GOJIBIIIEro pa3dMepa 3eMHOI TeHU He
oprBaer. I3 Toro dakra, uro JIyna saTmeBaercs
3emieil, BBITEKAEeT, UTO JYHHOE 3aTMEHUE MOXK-
HO HaAOJIOZAaTh JUIIL B IIOJHOJYHUE (TAK e KaK
COJITHEUHOe 3aTMEeHHe JUIIb B HOBOJYHUE).

Bo Bcsakom ciydae coBepiileHHO TeMHOM JIy-
Ha He cTaHOBUTCA. BosgymHasa o6Gosouxka 3eM-
JU TIPeJIOMJISIeT COJIHEUHBIH CBeT, B pe3yJbTaTe
4yero OH IIONAajZaeT Ha IOBEePXHOCThH 3aTMeBalo-
mieiica JIyuwsl. Tak kKak Bo3gyx HauboJiee IMpo-
3payeH IJIA KpacHBIX Jydei, JIyHa kaskercs
KOpHYHeBaTO-MeJHO-KpacHoi. B 3aBucumocTu
oT morogel — scHasi Oe3obsauHas aTMocdepa
cBOOOAHee IIPOMYyCKAeT JYYM — OKpacKa 3aTeM-
HeHnHOI JIYHEBI Kole6eTcs OT CBETIO-KPACHOM 0
IIOYTH TOJIHOTO OTCYTCTBUSA BUAUMOCTH.

ITpu ycnoBum sicHocTu Heba JyHHOe 3aTMe-
HMe BUANMO JIJIA BceX HaOJromaTesed Ha HOYHOM
CTOpOHe 3eMJIH. ITO TOXe OJHA U3 IPUUUH TOrO,
nmoueMy JYHHBIE 3aTMeHHUA KaxXyTcsa Oojiee uac-
TBIMH, YeM COJIHeUHbIe. B To BpeMsa Kak Iocien-
HHe Bcerfila BUAHBI JULIL AJS HeOOJBIIOH YacTu
3eMHOI IMOBEPXHOCTHM, Ha KOTOPYIO mIagaeT KO-
HyC JYHHOH TeHM, JYHHble 3aTMEHUS BUIHBI
C IMOJIOBMHBI 3eMHOro I1apa. B AelcTBUTeJIBHO-
CTH JIYHHBbIe 3aTMEHHUA IPOUCXOAAT peke; B TO
BpeMs KaK KaXXAbIH roj, MPOUCXOAUT II0 MeHb-
reii Mepe ABa COJMHEUHBIX 3aTMEHUs, OLIBAIOT
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roabl 6e3 eguHoro 3atMeHus Jlyuwnl. Atak, aas
Bceil 3eMJIM Yallle BUAHLI COJIHEYHEIE, a IJs OT-
IeJIbHOTO HabuaofaTens — JIYHHbIe 3aTMEHUA.

Buviwucnenus 3aTMeHuii Hadald IIPOM3BO-
AUTH YXKe ThICSIYM JieT Hasdan. VI3 ombiTa OBIIO
U3BECTHO, UTO B TeUYeHHEe IIPOMEIKYTKA BPEeMeHH
okoso 18 et (UUKJ capoc) 3aTMeHUs Bcerpga
TIIOBTOPAJNCH B OAHOH M TOH Ke IOCJIeL0BATEb-
HocTu. OJHAKO TOrga ellle He 3HAJIM HMCTUHHBIX
NPUYUH BDTOH INepHOAUYHOCTH. B Hacrosdllee
BpeMs MOXKHO IIpe[cKa3blBaTh 3aTMEHUA C TOU-
HOCTBIO 0 CEKYH[I.

BoaMoskHOCTEL OIpefieieHHsI BPEMEHM IIPo-
LIeAIiero 3aTMeHUs He pa3 IoMoraja HCTODPH-
KaM NOpPaBWJIBHO OIpeAeJUTh JAThl HEKOTOPBIX
co6piTuii. Tak, HanpuMep, U3 CTApPBLIX ITHCHMEH-
HBIX HMCTOYHWKOB HCTOPUKHU 3HAJH, YTO B Iep-
BBIM roj BoiHBI Mexay Cmnaproii u AduHamu
IIPOM3OLILIO KOJIbIle0Opa3HOe COJIHEYHOe 3aTMe-
Hue. PacueTsl acTpOHOMOB IIOKa3aJju, UYTO B TO
BpeMs B I'pertuu GbLI0 BUAHO JIUIIL OJHO 3aTMe-
HHe, a UMeHHO 3 aBrycra 431 roga o Hamiei
9ppl. Tak yzajock yCTaAaHOBUTH JAaTy HadaJja
9TOU BOMHBI.

Hab6miofeHnsi COJMHEYHOro 3aTMEHHUSA Ha-
CTOJILKO BaiKHBI IJIsI aCTPOHOMOB, UTO ITOCHLJIa-
IOTCA YKCIEIUIMU B 30HY IIOJHOrO 3aTMeEHUH.
B KpaTKue MHUHYTHI ITOJHOH (ha3bl OCYILEeCTBJIA-
eTcd B TOYHOCTH PacCCUMTAHHAA U TIIATEIbHO
nmpogyMaHHasi nporpamma. Beayrca Habmione-
HUA KOPOHBI, MPOTy0epaHIleB, PaJUOU3IyIeHUA
CoJiHIIa M MHOrIOro APYroro, 4To0bl IOJYYUTh
HOBBIe HAYYHbIe Pe3yJbTATHI.

CoTtHu TBHICAY JOOUTeNedl M IIPOCTO 3pUTe-
Jeii cobupalTcAs B 30He IIOJHOTO 3aTMeHWUs,
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4TOOBI CAMUM IIEDEKUTH BEJIUKOe fABJIEHUE IPU-
poAbl, MPOMU3BOAALIee GOJBIIOE BIEYATICHUE U
Ha Jogeii XX Bexa: He6O CTAHOBUTCH OJief-
HO-’KeJITBIM M TAKHUM JKe TeMHBIM, KaK B JYH-
HYIO HOYb, Ha JHEeBHOM He0Oe BUAHLI IDKUE 3Be3-
Ibl, TeMIlepaTypa Bo3ZyXa 3aMeTHO ITajaeT, U
"KUBOTHBIEe YKPBHIBAIOTCS B CBOU HODPHI M 3arOHBI.

Baumxaitmee yacruoe 3sarmenue CoJsHila, Ko-
TOpoe OymeT BUZHO y Hac, IPOU30iiJeT B Mae
1966 r. Ho erie g0 Tex mop HaOJIOIATENIO Ipel-
CTaBUTCS BO3MOJXKHOCTL OBITH CBUJETEJEM He-
CKOJIbKUX JIYHHBIX 3aTMEHMUIA.

IInamerTs

JeBaTb 60JBIINX MJIAHET U MHOMKECTBO acTe-
POUIOB ABJISIOTCS IIOCTOSHHBIMHU CIIYTHHKAMU
Cosnita. B 3aBUCMMOCTH OT HUX PAaCIOJIOMEHUS
oTHocuTeabHo 3emau u CoJHIIA pas3aUYaloT
8HYyrperHue (Haxomgaiiuecs mexny CosHieM u
3emaeit) naaneTrsl — Mepkypuii u Benepa — u
6HeulHUe (DBUXKYIIWECS AaJbllie 3eMHON op6u-
te1) — Mapc, FOnurep, Caryph, ¥Ypan, Henryn,
u IIayror. OcHOBHBIE HAaHHBIE O HUX COLEPIKUT
Tabauna 2 B MPUJIOKEHUU K KHUTE.

VenoBusa BUAMMOCTU IJIaHET HA 3BE3JHOM
Hebe B 3aBMCUMOCTH OT BpeMeHU, MecTa u OJec-
Ka HACTOJBKO Pa3JIMYHBI, UTO UX OTLICKAHME Ha
HeGe BO3MOJKHO JMIIL C IIOMOIILIO ONMCaHMUIl .

VsacHum cebe mnpeskae Bcero HEKOTOpPHIE IIO-
HATUSA, KOTOPble IMOMOTYT JIyYIlle YCBOUTH OIIHU-
CcaHU{A OTAeJbHBIX ILJTaHEeT.

! OHM THpPUBOAATCH, HAIPUMED, B « ACTDOHOMUYECKOM
kajengape» BATO Ha xaxAbBIA rof uid B «ACTPOHOMH-
yeCcKOM eskerofuukes. — IIpum. nepes.
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Puc. 26. IIpoTuBocTosHMe M coeJUHEHHE ILJIaHeT.

VYcioBuA BUIUMOCTH peLIAOIUM 00pasom
3aBUCAT OT IOJOKEHUSA IJIAHETHI OTHOCUTEJIHHO
Conuna u 3emau (koungueypauyus) (puc. 26).
Ecnu nnanera BungHa Ha Hebe (pu HabmomeHUU
¢ 3eMJM) B HaIlpaBJeHUHU, ITPOTUBOIIOJIOMKHOM
ConHily, To OoHa HaXOAUTCA B NPOTUBOCTOAHUU
(onno3uyuu) U Torga oHa BHUAHA BCIO HOUb. Kak
cJefyeT U3 PHCYHKA, B OIMO3UIIMU MOT'YT HAXO-
OIUTHCA JIMIIB BHeIIHUe InaHeThl. Ecau miaaHera
BUAHaA B HampaBieHuu Ha CoJHIle, TO TOBOPAT
0 coeduHeHUU,; B BTOM caydae Mbl ee He BHIUM
u3-3a APKOTO COJHEYHOro ceera. VI3 puCyHKa
BUAHO, YTO AJIS BHYTDeHHeii IIJTaHeThl BO3MOK-
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Op6uma naaremo! 7 Opbuma
3emnu

Budumeiii nyme
naaxemol

Puc. 27. K 06bACHEHHIO TONSATHOTO ABUKEHUS ILJIAHET.

HBI JBa Pa3JUYHBIX COeTUHEHUA: KOoTja IjIaHe-
Ta pacmoyiodkeHa Mexay 3emieit u Coanilem
(HuxcHee coefuHeHMe) M KOrjJa OHA HAXOLUTCS
3a Conxuem (6epxHee coemuHeHue). Mbpl BUIUM
ee TOJBKO TOr[a, KOTJa OHA MMeeT JOCTATOYHO
bosbIIoe yrioBoe paccrosinue oT CoJsiHIIa K BOC-
TOKY WJIM K 3amnany (3JoHzauus).

Tak Kak BsJaunTHYecKue OPOUTHI IJIAHET
BCerja MMeIOT MaJblii HAKJOH K SKJIHUITUKE, Mbl
BcerjJia JOJMKHBI MCKATh UX B HelOCPEeACTBEHHOU
0JIM30CTU OT Hee, T. €. B IOfAcCe 30AUAKAJHLHBIX
co3Be3nuii. Ilpu HaOmOZeHMHM 3a [IBUKEHUEM
BHEIITHUX IIJIAHET OTHOCUTEJIbHO 3Be3]l B TeueHUe
HECKOJBbKHX THelH yiKe MOXKHO HHOIJAa 3aMeTUTh
YAUBHUTeIbHOe ABjeHne. OOBIUYHO TJIaHETHl IBU-
JKYTCHA B «IPAMOM» HaAIIPaBJIEeHHH C 3amaja Ha
BOCTOK. BpemMeHaMUu Xe OHHM He MEHSIOT CBOEro
TOJIOMKEeHNUs, a 3aTeM HaYHWHAIOT <«IOIATHOe»
IBUsKeHHe, T. €. C BOCTOKA Ha 3alaj,, IOTOM He-
KOTOpPOe BpeMs CTOSAT U BHOBb HAYUHAIOT IBU-
JKeHHe B IIpeXKHeM HAIIPABJEeHUM: UX BUAVUMBIN

170



nyTs obpasyer mnpu sroM meriaio (puc. 27). ITo
BUAMMOe [IBUXKEeHHe OoTpakaeT TOT (aKT, 4TO K
JTeliCTBUTEJIBHOMY JOBUKEHUIO IIJIaHeThl J00aB-
JISIeTCA ellle W ABUKeHue 3eMJU KaK MecTa Ha-
omogarens. 3eMJs IO NPUYUHE ee MeHbIIel
yxamednoctu ot CosiHila uMeeT GOJBIIYI0O Op6OU-
TaJbHYI0 CKOPOCTh, YeM BHEIIHUE IJIAHeTHI, I1O-
9TOMY OHaA <«OIlepexxkaeT» UX. BcielcTBue 3TOro
U u3-3a M3MEHEeHHUs CKJOHEHHA ILIaHeT obpa-
3yeTcs IMeTJasaA B UX BUAMMOM IyTu. IlomsTHOe
IBYOKEHUe BHYTPEHHUX ILJIAHET IIPOUCXOIUT
BOJIM3Y HUMKHEro COeIUHEeHUs.

Meprypui

9ro Ooamxkaiimasa k ConHily miaHera, obpa-
mamlaiacsa mo opéuTe co CpeJHUM pajuyCcoM
nmpubausureapHo 60 MJH. KM; IIpU ITOM €ro
paccrosiHre OT 3eMJIM MeHsSeTCA OT IIPUMEPHO
80 gm0 220 mau. xkm. duamerp Mepkypus
He JOCTHUraeT JAaike IOJOBUHBI 3€MHOro, U OH
OTHOCHUTCH, CJeJOBAaTeJIbHO, K 0oJiee MeJKUM
u3 GOJBINUX IJIaHeT. BelefCcTBUE MAJIOCTH CUJIBI
TATOTEHUS OH TaKXKe MOJKeT yAepKaTh JIHUIIb
OYeHb TOHKYIO aTMocdepy, UYTO ONATHL-TAKU IIPU-
BOAUT K OeCIPenATCTBEHHOMY IIOTJIOLIEHUI0 U
U3JIYYEHUIO e€r0 IOBEPXHOCTHIO COJIHEYHOI'O Tel-
na. ITo-Bugumomy, Mepkypuii, kak u Jlyxa, co-
BeplllaeT CBA3aHHOe BpalneHue. Ilpu 3dTOM 3a
IOoJIrde «JeHb» M «HOYb» BO3HUKAIOT OOJIBIINE
TeMIlepaTypPHble Pas3jiU4YUs: 3HAYEHUS TeMIle-
paTypel 3akJaoueHbl Mexay +400° Ha gHeBHOH
u —100° Ha HOUYHOI1 cTOpOHE.

WN3-3a majoro paccroauus or CosHIla Mak-
cuMaJIbHaA 3JI0OHranusa Mepkypusi (U BOCTOYHAA
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¥ 3amafHas) cocTaBideT JHUIIb 27° TaK 4TO MBI
Bcerjga BUAUM ero B HeNOCPeACTBEHHOUW OJ130-
ctu ot Cosnuna. Ilosromy ycemoBus ero Habmarozme-
HUil oueHb TpyAHbl — CoOJHIle Bcerga ciaemyer
nepes HUM WM 3a HUM M 3aT€M CHOBa CKPELIBaeT
ero ot Hamux rjaas. (Hezagzoaro go cBoeii cmep-
™1 KomepHHUK coskayies o TOM, YTO HHUKOTJAa He
Mor HaGJIaTh 9Ty ILJIAHETY.)

W3-3a 60JBUIOr0 HAKJOHA IJIOCKOCTH DKJIMII-
TUKM K TODHM3OHTY IJA HaOMIOJAeHUN yIoOHee
BCEero BeuepHUe CYMEPKH BeCHOM U YyTpeHHUHe —
oceHbio. IIpu HabGMIOZEHUN B TEJECKOIl MOYKHO
ybezurbes, uTo pasa MepKypus MeHAeTCs, KaK
y JIyHBI: OH IpefcTaeTr Iepen HaMu Kak GoJiee
WJIN MeHee OCBeIlleHHEBII cepll MM KaK MaJleHb-
KU guck. MepKypuii MoXKeT IOCTHraTh OJiec-
Ka —1™,

Benepa

OHa oueHBL NMOXOJKa HA 3eMJIO II0 CBOeii Be-
Ju4uHe, mMacce W ImaoTHoctu. Ee opbura, yma-
ndenHaa oT CosHIIa B cpefHeM IIPUMEpPHO Ha
110 mau. xm, npencraBaser cobGoil IOYTH
OKPYJKHOCTh. XOTHA ILJIOCKOCTH OpOuTHl BeHepnl
He3HAYUTEJbHO HaKJIOHEHA K ILJIOCKOCTYU 3€MHOM
op6UTHI, B OOJBUIMHCTBE HUMKHUX COEIMHEHUMH
OHA TIPOXOoAUT BhIle uau Huxke Coania. Pegkoe
fABJIeHUe NPOXOoXKIeHUss BeHephsl mo aucky CoJn-
1a paHbIlle HCIOJH30BAJIOCh MO8 BBIYUCIEHUA
paccrosuus 3emasa — CoJHIIE; OHO ciaydaeTca
Ja)ke He Ka)Joe croJjieTHe (OJjmokaiiiiee coOCTo-
urca B 2004 r.).

Xotrsa BeHepa npu ee MaJIOM OT HAC PaccTos-
HUH ABJIAETCA COCeHeH ¢ HaMHU ILJIaHeTOoil, ¢ Heil
IO CHUX IIOp CBS3aH IeJblii psp 3aragok. Ilpu-
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YUHOII 3TOTO B IIEPBYIO OuYepenb SABJISETCA ee
NJOTHasE aTMocdepa, uU3-3a KOTOPOIl HeJb3d HC-
cJIefOBaTh MOBEPXHOCThH CaMOM IIJIaHETHI, & MOK-
HO BHJETH JIUIIb OTPAYKEHHBIH TOJICTHIM CJIOEM
00JI1aKOB COJIHEUHBII CBET.

Bompoc o Bpamienuu BeHepbl TakXke He
peuieH okoHuaTeiqbHO. OCHOBHOH MeTO# — Ha-
OoleHNe ABUKEHUS 3aMETHO BBIAEJSAIOIINXCS
TOYeK IMOBEPXHOCTH ILJIAHETHI — B B3TOM CJydae
He rogurcdA. JI[pyras BO3MOMKHOCTH OIIpeJeIeHUsA
nepuoia BpAIlleHUS COCTOUT B U3MePeHUU U3IY-
yeHUsd nJaHeThl. Ha gHeBHOIT mojsoBuHe Bewne-
pbl TeMmneparypa okoso + 100°C, Ha HOYHOH —
okosmo —25°C. CooTBercTBylolue HAGIIOMEHNHA
IPUBOJAT K BHAYEHUIO IlepHOLa BpAIeHUA
25 pueit. [Ipyrue gaHHbBIe YKa3BIBalOT, OZHAKO,
Ha CBA3aHHOe BpalleHue, Kak y JIyHBI .

Yecaosus eudumocru Beneprl, Kak U Mepky-
pusi, 3aBUCAT OT €€ INOJOXKE€HUA OTHOCHUTEJIbHO
3emsm u Conuna. MakcumanbHasg (BOCTOYHAS
WU 3anajfHad) siaoHranus BeHepsl paBHa 47°, u
IO9TOMY, a TaKyKe BBUAY OOJIBLIOTO HAaKJIOHA
IIJIOCKOCTM OSKJMITUKKM K TOPU3OHTY ILJIaHeTa
aTa B oTanune oT MepKypus BuZHa HaJZ Topu-
30HTOM B TeuyeHHe HeCKOJbKuX dacoB. Ilepex

! HoBble HCCIeZoBaHUs BeHepHl IpH MOMOIIHM Pajuo-
aCTPOHOMHMYECKHX MeTOZROB, npoBefeHHble B CCCP u CIIIA,
a TaKye HaGJMIOJZEeHHSA aMEPHKAHCKOTO KOCMHYECKOTO KO-
pabns «Mapunep-2», mokalajiu, 4YTO TeMIepaTypa IoO-
BepXHOCTH BeHeprl, BepoATHO, cocTaBJsAeT okKoJo +400°C,
a aTmMocdepHoe HaBieHHe JOCTUraeT JAeCATKOB aTMocdep;
YCTaHOBJIEHO, YTo Bemepa BpallaeTcs BOKDYI' CBO€# oCH
B o6paTHOM HampaBJIEHUHM C [IePHOLOM OKoJo 250 cyTok.
Huskue TemuepaTypbl, paHee H3MepeHHble Ha Benepe
(—40°C), oTHOCcATCA K BepIIMHe OGJIAYHOrO CJIOSA, OKPY-
xamwuiero miaHery. — IIpum. ped.
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Monwas Benepa
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«Hosas» Benepa

Puc. 28. ®Pa3n ¥ BUAUMEIL pasmep BeHeph.

HACTyIJIEHMEeM TeMHOTHI WJIM Ha paccBeTe OHA
CHfAET KAK BeUepHAA WJIM YTPEeHHAA 3Bes3ja, a
npu OJATOINPUATHBIX YCJHOBUAX €e MOXKHO Ha-
6ar04aTh Ja)ke B HHeBHOe BpeMmsdA. Benepa gocTu-
raer 6Giecka or —3™ g0 —4™ U TeM CcaMBbIM
MOXKeT CUHUTATHhCS CAMBIM SAPKUM CBETHJIOM IIO-
ciae Coanna u JIyusl.

¥Yxe B OMHOKJIL BOJIM3M HUIKHETO COEAUHE-
Hus y Benepnl (kak U y MepKypusa) MOXKHO 3a-
MeTUTh cMeHy ¢as (puc. 28). «Ilonnas Benepas
BOIM3M BEPXHEr0O COeIUHEHUA He BHIHA IJiA HAC,
TaK KAaK TOrJa OHA HAXOZUTCA HA MaKCHUMAJb-
HOM PACCTOSHUM M HMeeT MUHUMAJBLHBIM BUIU-
Mblii guamerp. Korza oma mnpubiamixaercs K
HaUOOJIBIIEeH JJIOHTAllUM, TO HMeeT BHJ cepla.
Tak Kak OHAa OZHOBPEMEHHO IIpPUOJIUIKAETCA K
3emie, ee AuaMeTp yBeauuuBaeTcsa. Ilpu maib-
HelllleM mnpubIMKeHUU K 3emJje ee BHIUMBIMN
IuaMeTp BO3pacTaeT, Cepl CTAHOBUTCH BCe yiKe,
IO TeX IOp MOKA B HIJ)KHEM COeIWHEHUHU He Ha-
CTYIUT <«HOBOBeHepHe» (OOBIYHO HEBUAUMOE)
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NP MUHUMAJBHOM PAaCCTOSHUU OT 3emJu. IIpu
5TOM €e BUIUMBLIM OUaMeTp COCTaBJSET OLHY
MUHYTY Ayru. MakcumajapHOro 0Jiecka oHa [O-
cruraet 3a 35 mHeil o u depes 35 mHe# mocie
HUMKHEr0 COeJuHeHUs.

3emuasa

To, uro 3emasa ABageTcs JUIIL OLHOU U3
njJaHeT B PAAY MHOTHX TaKUX JKe HJIH TO0JO00-
HBIX TeJ, CTAaJI0 AOCTOSHUEM HAayKH He TaK JaB-
Ho. [{o mo3gHero cpexHeBeKOBbSA LEPKBU YyAaBa-
JIOCH OTCTAUBATL U YTBEPs;KAAThH JIETreHAY O I[eHT-
pPajJbHOM TOJIOKEHUU 3eMJIH.

IIpu skBaTopuanbrHom guamerpe 12 740 xm
3eMJsl TMPUHALJEMNUT K YMUCJY MEHBIINX U3
GospmIinx miaHer. Ee paccrosauue ot CosHita us-
MeHseTcA B npefesaax ot 147,5 mo 152,5 muan. km.
Cpenuee paccrosuue 149,5 MJaH. KM JMCIOJB-
3yercd B KayecTBe efUHHUIBI paccTosHus B Cou-
HeuHO# cucTeMe (a. e. — acTPpOHOMUYECKAA €LU-
Huia). 3emMas JBUXKETCA II0 OpOuTe co CKOpPO-
creio 30 KM/cex u coBepriaer 0GOpPOT BOKPYT
CoJsHIla 3a BpeMd HECKOJBLKO OoJjiee 365 cyToK.
Tak Kak och 3eMJu B TeueHue 000poTa BOKPYT
Coanita ocraeTcs mapaJjijieJibHOM camoii cebe B
IIPOCTPaHCTBe, TO OJarofaps M3MeHEHHIO yrIJja
NMajfileHusaA COJHEYHBIX Jydeil Ha IMOBEPXHOCTh
3eMJIM MOIlePeMEeHHO B CeBEPHOM U IOXKHOM IIO-
JAyLIapUAX MEHSIOTCA 6peMeHa 200a.

Haxsaon 3emHO# ocu Ha 23°,5 K NeprIeHIuKy-
JAPY K IUIOCKOCTH DKJIUITHUKU SIBJISETCS TaKiKe
NMPUYUHOM BOBHUKHOBEHUS 30H PAa3JIUYHOTO OC-
BellleHus Ha 3emue (puc. 29).

Bo Bcex TOYKAX IIOJOCHI BAOJHL 3JKBAaTOpa
(mexnay 23°5 cesepHoil u 23°,5 [OJKHOU IIUPO-
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CesepHbili
mponuK -
3Keamop
-
HOxHbIl
-
mponux
-
H0skRo1l
o B —
nonspHell
Hpye

Puc. 29. HakJOH 3eMHOTO 3KBATOpPA& K NajJalouEeMy
MOTOKY COJHEYHHIX Jy4yell oO6yCIOBIUBAET IIOSABJIECHHUE
0coOBIX Tapajijlefieii M 30H pa3JIMYHON OCBEIEHHOCTH

Ha 3eMe.

THI) 110 MeHbllIell Mepe ofZuH pa3 B rogy CoiHie
crour B 3eHute. MecTo, u3 kotoporo Comuiie
BHUJIHO B 3€HUTE, IIOCTOAHHO IIepeMellaeTcd MeX-
Iy 9TUMHU ABYMA IapajljleIaMu; JOCTUTHYB WX,
OHO Ka’KABIA pa3 IoBopauuBaeT B O0paTHOM
HampaBieHuu (Kpyru moBopora). IlosTomy Tem-
mepaTyphl B 5KBATOPUAJBHOM TIOsice BCErZa
OuYeHb BBICOKH; 9Ty 30HY HAa3BIBAIOT TPONU-
Kamu.

O6e monapHBIe 06JACTH TaKiKe OTPAHUYEHBI
0co0OBIMHU TapaIensiMu (MOJAPHBIE KPYyru), Ko-
TOpBIe OTCTOAT OT o6oux moarocoB Ha 23°5 (7. e.
oT 3KBatopa Ha 66°,5). B ceBepHoil moaApHOH
30He 3UMOI B TeYeHHe IOJIYyrofa TOCIOJCTBYeT
TeMHOTa (TaK Ha3biBaeMas TOJSADHasA HOYb). B
TO Ke camMoe BpeMsa BOJM3M IOKHOIO IIOJIOCA
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«AHeM UM HOYbIO» cBeTUT CoJsHile (TaK Ha3bIBae-
moe noayHouHoe ConHIle), a B ciegylouieil mo-
JIOBUHe Trofa — Haob6opoT. Itu obiracTu HABBI-
BalOT NOJAPHbLMU 30HAMU.

Mexay TpomMKaAMHU U IOJAPHBIMM 30HAMU
JIeKAaT JBe YyMepeHHble 30HbL.

CMeHa AHA ¥ HOYHM Ha 3eMJe 3aBUCHUT OT €e
BpauieHusa. Bepxuas kyasmuHanua CosHila om-
pelienseT, Kak U3BeCTHO, MojageHb (12 udacoB).
Camoe ry6okoe mososkerue CoJiHIIA IIOJ TOpU-
30HTOM, TaK Ha3blBaeMasd HUXKHAA KYJbLMHUHA-
ud, ABJIAETCA MCXOAHON TOYKOU IJA OTcCueTa
BpeMeHUM CcyTOK. Tak KakK, CTpPOro roeops, AJA
Pa3HBIX TOYEK 3eMHOIi IIOBEePXHOCTH, JeKAIUX
Ha pa3HBIX MepHUIUaHAX, BePXHAA KYyJIbMUHA-
nua CoJsHIIA IPOUCXOAUT B pa3Hoe BpeMs, TO U
BpeMs B KaKJOM IIYHKTe 110 OTHOIIEHUIO K IIYHK-
TaM, HAXOOAUIMMCS BOCTOYHee UJIM 3alagHee
ero, 6yger gpyrum. Tak dpakTuuecKu u OBLIO L0
koHna XIX Bexa. IlyTelrecTBeHHUK, eIYIIUI B
BOCTOYHOM WMJIM 3alaJHOM HAaIlpaBJIeHUHU, XOJI-
JKeH OBLT B KaXKJOM IIYHKTE IIePeBOJUTH CTPEIKHU
CBOHUX YaCOB.

Ha wmexxpynapomnoii KoHdepeHIIMH B HUHTE-
pecax pa3BUTHUA X03siicTBa, TOProBJU U TPaHC-
mopTa OBLIO PEIleHO BBECTH noscHoe epems. Ilo-
BEPXHOCTb 3€MHOI'0 LlIapa pasfeauyu Ha 24 mod-
ca. Bce xuTesn kakoro-jau6o mosca CTaBAT CBOU
yachl Mo KyJabMuHanuu CoJiHIla HA TJIABHOM Me-
puAuaHe 3TOro Imosca. BpeMsa COCeIHHUX IIOf-
coB oTinyaercsa Ha opuH vac. I'IIP u ®PT' xu-
BYT II0 CpelHeeBpOIeHCKOMY BpeMeHU (BOCTOY-
Haf JOJIFOTa IJIABHOTO MepuauaHa paBHa 15°),
TOrZa KaK 3alaJHO- M BOCTOYHOeBpoIeiickue
CTpaHBl JKUBYT Ka’KAble II0 CBOEMY BpeMeHU
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(moaroTel riuaBubIX MepuguanoB 0 u 30° coot-
BeTCTBEHHO).

ITyTeniecTBeHHUK, €AYIIUil HA BOCTOK, Ilepe-
BOAUT CBOM Yachl Ha 4Yac BIepeJ B KaXIOM
nosice. HaxkoHell, OH «BBIUI'DBIBAaeT» IIPU CBOEH
moe3gKe JeHb; IIPU BO3BPAIIEHHUU OH «IIOTEPSAI»
O0b!l geHb. YT0oOBI M30e’KaTh dTUX TPYAHOCTEH B
WCYUCIEeHUU CYTOK, MepuAuaH c jgoaroroii 180°
o0baABIeH auHUuel usmenenus dar. IIpu mepe-
XoJe 9TOM JUHUU KajieHZaphb cobiiomaercsa GJia-
rogapsa TOMY, 4TO <«JHUIIHHUII» JeHL ONyCcKaeTcd,
a «IOTepsAHHBIN» cUMTaeTcA 3a JBa.

O TOM, KaK MOKHO HCIIOJIb30BATh 9TOT
dakKT, pacckas3niBaeT CMeEIIHAS HCTOPUA O ABYX
coceoAX, KMUBIIMX BOJAM3M JIMHUM U3MEHEHUS
mar. OOUH U3 HUX, MUCCUOHED, KAMKIYIO0 HeAeJII0
NepexoAuJI 3TY JUHUIO IBAMKILI, U IIOTOMY MMeJI
104 Bockpecenbss B roay. [pyroii, Toprosen, ge-
JIaJI TO ke caMoe B 00paTHOM HANpaBJIEHUU; 3TO
MIPUBEJIO K TOMY, YTO OH BOOGIlle He MMeJ BOCK-
PEeCHBIX THeH.

Ha ocHoBanuu Ha6GMOOeHUI OBLT cAelaH BbI-
BOZ, 4TOo 3eMJs umeer popmy Iapa. OgHAKO
TOYHBIE HU3MEPEeHHUs II0KA3aJu HAJIUYue OTKJIO-
HEeHUH# OT 9TOH HIPUBHIYHON (OPMBI, KOTOpBIE
TOBOPMUJIM O TOM, YTO GJarofaps MOABISIOLIeHCS
nmpu  BpalleHUUu IeHTpobeskHOit cuie 3emis
CILIIONIEHA Y IIOJIIOCOB M B3AyTa Ha dKBaTOpe.
Takoe Teno c ceyeHHeM B BHje JJIJIMUIICA HA3bI-
BalOT JJIJIMIICOMAOM BpallieHHs. DoJiee mo3gHUe
ucciaefoBaHUA ITOKa3ajid, YTO HUMEIOTCA OTKJIO-
HEHUS U OT 9TOM (PUryphl: U3-3a HePAaBHOMEPHOT'O
paclpejgejieHUss Macc B Teje 3eMJH OTBeC He BO
BCeX TOYKAX 3eMHOIl IOBEPXHOCTH ITIOKa3blBaeT
BepTHUKAJNBbHOE HampasieHue. [l eilcTBUTEIBLHYIO
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dopmy 3emuu Ges yuera peabeda (IIOBEPXHOCTH
MopsA!) HASEIBAIOT 2e0UJOM.

IIpursaxenne JIyust u ConmHIla BBI3BIBAET Ha
3eMJe npuaués. U OTAU6bl. VIM MOABEpPKEHO
Ipekae BCEro JEerkomoABUIKHOE BellleCTBO — BO-
Ia, KOTopasa IOJ JAelicTBUeM IIPUTArMBaoliei
cunbsl JBUXKeTcsa mo 3emue. Ob6a mepemernaro-
muxca «ropHa» BOJABI, BEI3BAHHBIE IIPUTAKEHU-
em Comnna u JlyHel, HA3BIBAIOT NPUJIUBOM, a
cilefyioliue 3a HUMU YriayOJieHUuss — OTINBOM.
HecmoTpsa Ha 3HAYUTENbHO OOJBIIYI0 Maccy
CoaHila, cuja OPUTSKeHUA JIYHBI IPOU3BOTUT
6oJiplllee JelicTBHe, TaK Kak JlyHa 3HAYUTEb-
Ho Oamxke K HaMm. Korga Coanie u Jlyna naxo-
IATCS, €CJIU CMOTPeTh ¢ 3eMJH, OLHO IIPOTUB
IPYroro MJau KakK pa3 OJZHO 3a JAPYTUM, CYM-
MapHas Ccujia uX NPUTAMKEHUHA MOYKeT 3HaA4U-
TeJbHO BO3PACTH: TOrja cjydaercs OOJbIION
npuauB. Korga e mampasienusa na ConHile u
JIyHy cocTaBiSIOT TIPAMOI YTroj, TO CHJBl HX
NPUTAXKEHUA YaCTUYHO KOMIIEHCHDYIOT JpYyT
Ipyra, ¥ HMEKT MeCTO MaJjible MIPUJINUBBI
(puc. 30).

Tak kKak NTPUIUBBI U OTJMUBBLI SABJISIOTCSA B
OCHOBHOM pe3yJIbTaTOM AeicTBudA JIyHBI, TO IPU-
JIUBHBIE FOPOLI CIEAYIOT CYTOYHOMY JIBHIKEHUIO
JIyHBl, KaK MBI BUAMM €ro BCJeACTBHE Bpalle-
HudA 3eMiH. ITosToMy npuius U OTIUB CMEHAIOT-
cA IBaKABI He 3a 24 yaca, a 3a 24 yaca 50 mu-
HyT. KaXablii TeHb NMPUJINB U OTJHUB IIPOUCKO-
IAT B pa3HOe BpeMd.

3eMJid OKpy»KeHa rasoBoil 00004YKOi, KO-
TOPYIO MBI Has3biBaeM aTmocgepoii. OHa ob6iaa-
IaeT CJHIOUCTOU CTPYKTYpOii; IIJIOTHOCTBH, COCTaB
U TeMIepaTypa ee CJOeB MEHAIOTCA C BBICOTOM
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Nepeasn u nocnednasn
yemeepmo

Puc. 30. IIpuauBel ¥ OTAMBEI NPHU PA3IHYHBIX
noysoxeHusax JIyHBI IO OTHOIIEHHIO K 3eMJe.

(rpomoctepa, crpatocdepa, wuoHochepa, 8K30-
chepa). K BaKHeHIIUM ra3oBBIM COCTaBJISIO-
uuM atmocdepsl otHocATcsa azoT (78%) u Ku-
ciopoz (21%).

Odns acTpoHOMHUYECKHX HaOMOLeHUi, KOTO-
pPhle OOJIXKHBI BBIITOJHATLCA Yepe3 3eMHYIO aT-
mocdepy (ecau He TrOBOPUTH IOKa O Habiamome-
HHUAX C a®pOCTATOB U PaKeT), BO3AYIIHAA 000-
J0YKa 3eMJIM BasKHAa IIOCTOJIBKY, ITOCKOJLKY OHAa
yMeHbIlIaeT HHTEeHCHBHOCTh U U3MEHAeT COCTaB !
U3JIyYeHUs, UAYIIEero OT HeGeCHBIX TeJ, a HEeKO-
TOpBbIe BUABI UBJYYEeHHUS BOOOIIle «CKPLIBAET» OT
HaC ¥ KaK OINTHYECKWIl cJO#H ¢ pas3jiudyHoi Me-

! Peur wuger o choeKTpajJbHOoM cocTase. — IIpun.
nepes.

180



HAIOUIEHCS TOJIIMHONA BBI3LIBAET IIOABJIEHUE
TaK Ha3bIBAEMOro aTMOC(EPHOro JIydelpeaoM-
JIeHUA.

Mapec

dra miaHera ABJSeTCA [IJA HAC, IOMKAJYH,
camMoif uHTepecHo#l. OTHOCUTEJIBHO MaJioe pac-
cTosIHUE 0 Hee (B 0c000 YHZOGHBIX CIy4YasdX OKO-
g0 55 MJH. KM) U ee TOHKas aTMocdepa oGecre-
YYBAIOT XOPOIIWe BO3MOYKHOCTU HAOIIOZeHUH.
ITosTomy moBepxHOCTE Mapca M3ydeHa CpaBHU-
TeJbHO Xopoiro (puc. 31).

Juamerp miaHeTsl HeMHOTO GoJibllle !/s 3eM-
HOTO; HaAKJOH IIJIOCKOCTHM 3KBaTropa K ILJIO-
CKOCTH OKJUITHUKM GJIM30K COOTBETCTBYIOLIEH
BeJIMYUHe JJsg 3eMJH, TaK UYTO CMeHa BpeMeH
roza MPOUCXOLUT, KaK Ha 3eMJie; TOJbKO BCJIE-
cTBUe OOJblllero mepuoga o6pallleHHA BOKPYT
ConHila BpeMeHa roga BABoe AauHHee. Ilo mpu-
YyHe MaJIOi MacChl CHJIa MIPUTAMKEHUA Ha IOBep-
xHOCTH Mapca cocraBiisieT OKOJIO TPETH 36 MHOIA.

Orcioga ciaexyer, uto atTmocdepa Mapca
JoyxHa ObITh TOHKOU. Ho Ondg HempUXOTIUBBIX
HU3MUX (QOPM PaCTUTENbHOII KU3HU 3TOr0 MO-
JKeT OBITH JOCTATOYHO.

Ha moBepxHOCTH 3TOM IJIaHETHI BUAHBI CBET-
Jble U TeMHBble 00JIaCTH OpPaHKeBOl OKDAaCKH U
OOJIBIIOH IIOIIAAM, CUMTAIONMECS II0JAO0HBIMU
MYyCTHIHAM UM mpugaiomue Mapcy TUIHYHYIO
IJ1s Hero KpacHoBaTyro okpacky. Hapsay c Hu-
MU €CTh PaBHUHBI, KOTOPbLIE B TeIlJIble BPEMEHa
roga Ha Mapce BBHIMIAAAT 0JIeTHO-3€JIEHBEIMU
uiau kopudHeBaThIMu. Ilpeanonaraercs, 4To aTH
obsactu o6iamaioT HUBIIUMU GOpMaMU PaCTU-
TeJIbHOCTH, KaK, HallpUMep, MXU U JUIIaHHUKH.
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Puc. 31. Onurep (sBepxy) u Mapc (BHHM3Y).

182



BrlIciine pacTeHUd WM KUBOTHBIM MUD BPAJL U
MOTYT CyllecTBoBaTb Ha Mapce, corjacHo co-
BpEeMEHHBIM IIpeACTABJEHUSM, a €CIU OHU WU
CYILIECTBYIOT, TO 9TO LOJKEH OBITH COBEPIIEHHO
IPYroi KUBOTHLIM M pacTUTeabHBIH Mup. UH-
TepecHB BeHYAlOIue II0JI0cAa IIJIaHeTHl OeJible
MATHA. OTH HOJAPHBLIE INAIKK HCIBITHIBAIOT
CUJIbHBIe UBMEHEeHUS B IepHOoJ MAapCHAHCKUX
JeTa U 3UMBI, TaK YTO HaIpalluBaeTCd CPaBHe-
HUe C TasgHUEeM JIbJAa B HAIIUX NOJAPHBIX 30HAX.
KoueuHo, B cayuae IoJApHBIX manok Mapca
BCJIE[ICTBHE TOHKOMH aTMocdephl peub MOXKeT UJ-
TH TOJBKO O CJIO€ HHEs Ha IIOBEPXHOCTHU ILja-
HeTHI.

Bosee uem 80 seT Hazan 6oJsIbllloe BHUMaHUE
TIPUBJIEKJIO OTKPBITHE UTAJBAHCKOTO aCTPOHOMA
Ckumanapennyn, Ha6miogasmero Ha  Mapce
pAJ IepeceKaloUuXCcsad TEMHBIX JUHHUM, KOTOpbIE
OH Ha3BaJ <«KaHaJlaMu». XOTd OH IIPU 3TOM U
He II0JApa3yMeBaJl HCKYCCTBEHHbIE COOPYKEHHUH,
ero OTKPBITHE MOBJIEKJIO 3a CO00Ii AOJIroe BpeMs
obcyskaaBIINecs BCEMH INPEAIOJIOKEeHUsS O Cy-
miecTBOBaHNU obuTaTesneit Mapca—TBOPIOB 9TOMH
GospLION cUCTeMbl KaHaJgoB. K yAUBUTEJIbHBIM
pe3yJbTaTaM IIPUBEJH NONBITKU doTorpadupo-
BaTh KaHaJbl. Becerga okaseIBaJIoCh, UTO HA IIPO-
ABJEHHBIX IIJIACTUHKAX HUX eJBa MOMKHO YBHU-
IeTh. B HacTosliee BpeMs CKJOHAIOTCA K MHe-
HUIO, YTO B Ciyuae GOJIBIIHMHCTBA KAHAJIOB Pedb
uper o6 onTUYECKOM oOMaHe, TaK KAK Ija3 Ha
mopore CBOeil YyBCTBUTEJHLHOCTH YACTO BOCIIPH-
HUMaeT HeNpaBUJILHBIE HOEeTald KAk IIpPAMbIe
JIUHUU |
" 1 CHuMKH moBepxHocTH Mapca, MOJNYYeHHEIe JNeToM
1965 r. aMepMKaHCKMM KOCMHuYeCKMM Kopabirem «Mapu-
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JBa cmyTHUKa compoBoxAaT Mapc Ha Ma-
JIOM pacCTOsIHUM oT Hero, — Poboc u Jeiimoc.

BoamomkHocTu Habmoogenuit Mapca odueHb
pas3JIuuYHbBl. B 3aBHCHMOCTH OT CBOEro IIOJIOXMKE-
HUs oTHocuTeabHO 3emuu u CoJHIIA OH BBITJIA-
OIUT KAaK ABHO KpacHOBaTas 3Be3fa OT +2 [0
—3 3Be3AHOI BeauuyuHbl. VI3 OMMCAHHBIX HeTa-
Jleif B MaJble TeJECKOIIBI BHIHO OYEeHb MaJio:
MaJIeHbKUH JKeJTO-KPACHBIl AUCK M CBETJIble
MOJIAPHBIE IIATKN.

Acrtepoupgn

Op6uTHl 9TUX NIaHET MAJbIX U MeJbdaii-
IINX pa3MepOB pPa3MeLIaloTCA IIPEeUMYIeCTBEH-
HO Mexkay Mapcom u IOmurepom. Hexoropslie
u3 HUX, NIpaBia, UMEIOT CTOJb BBITAHYTHIE DJI-
JIATITHYECKHE OpOUTHI, UTO OHM IIePeCceKaloT Ipo-
CTPaHCTBAa, COCTABIAION[NE 3HAUUTEILHYIO YaCTh
Bceit ConmHeuHoii cucremnl. Acrepoun Hrap, Ha-
mpumep, npubauxkaerca K Comuny Oamike, uem
BCe Jpyrue IJaHeTHI (II0PTOMY OH M Ha3BaH IO
MMEHU TDeYecKOoro Muduyeckoro repos, KoTo-
pblif cropes, MOTOMY YTO CJIUIIKOM TIPUOIU3UII-
ca k Counny). IlepBoiii acTepous ObLI OTKPHIT
6omee 150 jer mazanm. IToMy CIIOCOOCTBOBAJIO
HhcecJieJOBaHUE W3BECTHBIX YiKe TOrjJa DaccTod-

Hep-4» ¢ GIM3KOro PACCTOSHHS, IOKA3ajM, YTO ATMOC(de-
pa Mapca ropasfo MeHee IJIOTHA, YeM OTO IIpeAIoJara-
JIOCh, U COCTOUT M3 a30Ta, YIJIEKHCJIOrO ra3a M aproHa.
Ha moBepXHOCTM IUIaHeTH OOHADPYKEeHBI MHOT'OYHCJIEH-
Hble KPaTephl AHAMEeTPOM OT HECKOJbKHX KHUJIOMETPOB MO0
HECKOJbKHX COTeH KujoMerpoB. Ilo MHEHMIO aMepHKaH-
CKHUX YYeHBIX, HOBble JlaHHEIe ¢ Mapce He OIIPOBEpPraioT
¥ He NOATBEPXKIAAIOT HPEANOJOMKEHHH O XH3HM Ha 3TOi
nnanete. — IIpum. ped.
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auit B Conneunoii cucreme. Actponom Tumnuyc
HallleJ CJIeAYIOIIYI0 3aKOHOMEPHOCTh, KoTopas
no3gHee Ownla onyGaukoBaHa Bome (mpaBuio
Tumuyca — Boge):

Mosners | CPoRs paccromune | Reiermuseutoe
Mepkypuit 0x3+4= 4 3,9
Benepa I x344= 7 7,2
3emust 2x3+4= 10 10,0
Mapc 4x3+4= 16 15,2

8x3+4= 28
IOnurep 16 x3+4= 52 52,0
CarypH 32 x 344 =100 95,5

Yucna, mojaydaemble COTJIACHO yCTAHOBJIEH-
HO!I 3aKOHOMEDHOCTM, OYEeHb XOPOIIO COBIAJA-
IOT ¢ AeMCTBUTEJIbHBIMU PACCTOAHUAMU ILJIaHET
or CosnHna, Ho mMexkay Mapcom u IOmurepom
uMeeTcs ABHBI npobes. OTcoga Tunuyc 3axaio-
YUJI, YTO B 3TOM MECTE HOJKHA ObITH elle He OT-
KDBITas IJaHeTa. Y CUJIEeHHbIe HAOMIOJeHUs MMOA-
TBEPAHUJIN BCKOPE CYIIeCTBOBAHUE HE TOJLKO
OJIHOI1, a HECKOJBKUX TaKuX ILj1aHer. To o6cTod-
TeJBCTBO, YTO Bce 0OJIbIlIe MAJIbIX IJIaHET HAaXO-
IUJIYU IIPEeNMYIIeCTBeHHO B 3TO# 00JsacTH, IIpUBe-
JIO K IIpPeACTaBJIeHUI0, IMOJAEepPKUBAeMOMY U B
HaAcCToAlllee BpeMs, O TOM, YTO aCTePOUMABI ABJIA-
I0TCA YacTAMHU GOJBIION IJIaHeThl, pacIiaBIIei-
cA Ha KYCKM. JOTa Teopus oOlupaeTrcd HaA TOT
$aKT, YTO aCTepOUHI, IO-BUZUMOMY, YaCTO HUMe-
IOT HelPaBUJIbHYIO hopmy ob6aomkoB. Kpome mo-
MOIIM, OKA3aHHOM MM IIPU OTKPBITUU acCTepou-
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noB, npaBmwio Tummyca — Boge He uMeeT Oco-
00ro 3HaYEeHUS.

Hdns moBropHOro ornickaHus caabo cBers-
IIUXCSA MAJILIX TeJ, B GOJBIIUHCTBE CBOEM OBICT-
PO BBIXOASINIUX U3 30HBI HAOMIOAEeHUH, U AJA
BBIYUCJIEHUA MX OPOUT MHOIO CHejajl 3HaMeHH-
TeIii MaTemaTuk I'aycc. KpymnHeiiniue actepou-
OBl UMeIT auameTp g0 750 wm.

W3 acTepousoB JI0OUTENI0 SOCTYIIHBI JJIS
Habaogenuit asa spuakmux — Ifepepa u Ilaa-
nada (Ha OaMKaMIlleM pACCTOSHUH OT 3eMJu
ux OGJiecK paBeH COOTBETCTBeHHO 7™,5 m T™).
JIuip 4yeThIpe U3 H3BECTHBIX ACTEPOUIOB BUJ-
HbI B OOJIBIITHE TeJIeCKOIbI KaK JUCKH.

KHoutep

910 ruraHT cpegu miaaHer. [[uamerp ero sk-
BaTopa GoJlee yeM B [AecATh pa3 IIPEBBIIIAET
3eMHOM, HO IOJSPHBLIH JUaMeTp 3aMeTHO MeHb-
Iie: IJIaHeTa HMeeT 3HAYUTEJbHOEe CIKaTHe.
IJTO MOKET CIYKUTh yKa3aHWeM Ha OOJIBIIYIO
BeJIMYUHY CKODOCTH BpAIllEeHHUS BOKDYr CBOeil
ocu; cytku Ha IOmurepe IpojoKalOTCA MeHee
10 uac, rog xe, HA000OpOT, OKOJO 12 3eMHBIX
net. Macca ero B 318 pas GoJsblire 3eMHOI, a cu-
Jla TpuTskeHus B 2,7 pasa GoJsbliie, 4YeM Ha
3emue.

Bonvmas cuna npursaxenusa I0nurepa ygep-
JKuUBaeT BOJIM3M IJIAHETHl IJIOTHYIO aTMocoepy.
Temmeparypa, COrjIacCHO H3MEPEHHUSIM, COCTAB-
asaeT okono —130°C (ma cropone, obpaieHHO
k Cosuny), Tak Kak AOXOZsAIlee OO HEro U3Jy-
yenue CoJHIIA U3-32 OTPOMHOTO PACCTOSHUA 3HA-
YUTEJbHO MeHbIlle, YeM Iolafialoliee Ha 3eMJIIO.
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IToBepxHOCTD mJIaHETHI HEIIOCPEACTBEHHO Ha-
0I0JaThL HENb3s M3-3a IIJIOTHOTO CJIOA 00JAaKOB,
OJHAKO TNOCHeAHUH IpeacTaBiaseT co0oil HHTe-
pecHyo kapruny (cMm. puc.31). Hecmorps Ha no-
CTOSIHHbIE M3MeHeHHs, MOJKHO IIOYTH Bcerja
Pa3iNYUTh HECKOJbKO KPACHOBATO-KOPHUYHEBBIX
1OJIOC, IapaJlleJbHBIX CBETJIOMY 3KBaTOPHUAJb-
HOMY moscy. Hapaay ¢ 3TuM 4acTo MOSABIAIOTCS
0osee UM MeHee KPYIHLIE TeMHble NIATHA, U3
KOTODHIX OLHO IIpUBJIEKaeT o0coboe BHUMaHUE
HaOnogaTenss — TaKk Ha3bIBaeMoOe Boavuwoe
Kpacnoe Ilarho. 9o oBajbHOe 06pa3oBaHUe Be-
JUYNHOM 00Jiee MONYMHUJIJIMOHA KBAaJAPATHBIX K-
JIOMEeTPOB GbLIO OTKPHITO OK0oJOo 80 Jer Hazaxg
B I0KHOM ITOJyluapuu miaaHeTsl. C TeX mop OHO
U3MEHWJIOCH TI0 CBOEH BeJW4YUHE M OKpacKe U B
HACTOsIlee BpeMA BUAMMO B GOJILIIMHCTBE CIIY-
yaeB KaK 6esioe 06JaKo.

Cnyrauku IOnurepa (ue roBops o JIyHe) GbI-
JIM TI€PBHIMHU CIIYTHUKAMM, YBUAEHHBIMHU YeJIOBe-
koM. B 1610 rogy uTanbAHCKHII acTPOHOM U
¢usuk I'anusell mepBLIA ¢ IOMOIIBIO CaMOCTOS-
TeJILHO IIOCTPOEHHOTO TeJecKona Habsiofasa ps-
oM ¢ puckoM IOmutepa deThIpe SIDKUE CBETHA-
uecsa TOYKU. V3MeHeHHe IIOJIOMKEHUS 3ITUX
«3Be3» OYEeHb CKOPO IIPUBEJIO €ro K BBIBOAY O
TOM, YTO OH MMeeT JeJI0 CO CIIyTHUKAMMU ILJIaHe-
Thl. Ilo3aHee OBIJIM OTKPBITHI, KPOME ITUX, €Ille
BOCEMb CIIyTHUKOB, HAMHOTO 0oJiee ciaabbIX, 4eM
YeThIpe IEePBBIX.

Yeroipe apkux cunytuuka: Ho, Egpona, I'a-
Humed u Kanaucro—umeroT BHyIIUTEJIbHYIO Be-
auuyuHy. [aHMMex NpPeBOCXOJUT IO pas3Mepam
maxe Mepkypuii. Mcmoas3yd 3aTMeHHe II€PBO-
ro cnytHuxka IOnurepa — ero BCTyIJIEHHE B
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KoHyc Tenu IOmurepa — ZATCKHIT acCTPOHOM
Onad Pémep mouru 300 ner Haszajy ompeneIua
CKODOCTH CBeTa.

ITpu nab6momenuu IOmuTepa, KOTOPBIMT MO-
JKeT JocTuraTh Ojecka —3™, yiKe B MaJblil Te-
JIECKOII MOKHO YBHUJAETH HECKOJIBKO TE€MHBIX II0-
Joc o6imakoB. HensMeHHO HMHTEPECHBIM OKAa3bI-
BaeTcd HaOJOJeHHe MEHAIIIErocsa II0JIOMKEeHUs
CIIYTHUKOB. Y’Ke B TeueHHe HeCKOJbKUX 4YacoB
MIPOUCXOJAT 3aMeTHble UBMEHEHUA B UX KOHPU-

rypamnuu.
Cartyps

Co cBoeii HemogpaskaeMoil CHCTEMOM KoJiel]
OH IpeJicTaBJAET IpPeKpacHoe 3peauie (puc. 32).
CaTypH OTHOCUTCA K IlJIaHeTAM-TUTaHTaM, IIO-
mo6ubiMm IOmutepy; ero guamerp 6oJiblile 3eM-
HOTO IIOYTH B JecsATh pa3. 13-3a 6oiapuIoii CKO-
pocTH cOGCTBEHHOTO BpAallleHUA CIKaTHe ero, Kak
u IOnurepa, odyenr Beauko. Hecmorpsa Ha GoJib-
IMe pa3Mepbl IJIAHEThI, CHJIA TAMKECTH Ha Heil
JIUIIb YyTH 0OJIbIle, YeM Ha 3eMJje, TaK KakK ee
BeIeCTBO 00JiaflaeT HHU3KOM IIJIOTHOCTBIO, AT-
mocdepa mojobHA IOMUTEPUAHCKOM, TeMIIepaTy-
pPa Ha «COJIHEUHOii» CTOpPOHe M3-3a elne 0oJbIIe-
ro yaanesus or Connma cocraBiaser —150°C.
B aTtmocdepe 3Toii IaHeTH TOXe UMEIOTCS TeM-
HbIe MOJIOCHI.

Oxpyxamwimasga CaTypHd B 3KBaTOpHAJbLHOI
IIJIOCKOCTH CcUcTeMa KoJey 6pocuiach B rJasa
yaxe Tanunero npu ero Habaogenusax. Hecmorpsa
HA 5TO, OO BBIACHEHHUS IPUPOALI DTUX KOJell
MIPOIILJIIO ellle HEKOTOopoe BpeMs. JTO 00BbsACHAET-
cA IpesKJe BCero TeM, YTO OPHUEHTAIMsS KOJIbI[a
10 OTHOILIEHHIO K 3eMJie IIOCTOSTHHO U3MeHseTCs
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Puc. 32. Caryp=H.

6iarogapsa Bpanienuio Carypua Bokpyr CosHia :
MBI CMOTPHUM Ha KOJBIO IIOIIEPEMEHHO TO C ceBe-
pa, To c ora, uHorga c pe6pa (B ILIOCKOCTH KOJIb-
11a), TaK 4YTO IIPU 9TOM €ro Jub6o O4YeHb TPYLHO,
6o coBceM Hesb3A pasauuuth. Ceifuac ussecr-
HO, YTO KOJIBI[O COCTOUT U3 MHOYKECTBA MeJbuaii-
IINX YacTull, obpamamouuxca Bokpyr Carypua
kak cnyTHuKU. CucTeMa COCTOUT U3 HAPYIKHOTO
¥ HeCKOJIBKO 00JIee IIIHPOKOTO BHYTPEHHET0 KOJIb-
ua. Ix paspenser cBOGOLHEIN IIPOMEXKYTOK (TaK
Ha3pIiBaeMasa 1enb Kaccunu). K BHyTpeHHemMy
KOJIBIy M3HYTPM IPUMBIKAeT elle OZHO OoJjiee
ciabo cBeTsIIeeCA KOJBIO.

HeBaTts cnytuukoB CaTypHa o4eHb OTJIHYa-
IOTCA IO pa3MepaM M TOJbKO CaMblif 0OJBIION,
TuraHn, HACTOJBKO SPKHI, YTO €ro MOKHO BHU-
OeTh ZaXXe B XOPONINi OMHOKJL WJIU MAaJbIHd Te-
geckon. OH MPeBOCXOAUT II0 pa3dMepaM IJIaHeTy
MepKkypuii 1, BepOATHO, UMeeT aTMocdepy.

Ha6aogenne CarypHa u3-3a IIDEKPACHOTO
KOJIbI[a OYeHb 3aXBaThIBaeT, IPUYEM MAJBIH Te-
JIeCKOII ¢ yBeiaudeHueM okoJyio 30 pas yike I1103-
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BOJIAET Pas3riafeTh KoJblio. IlmaHera mocruraer
3Be3IHOM Beauuuubl 0™ U KaKeTcA JKeJTOBATOMH.

Ypan

910 Obliya mepBasg ILJaHeTa, OTKPHITAS B
1781 r. mocjie IATH ONMCAHHBIX BBINIE U U3BECT-
HBIX ellle ¢ ApeBHocTHu. [JJuametrp YpaHa mpeBoc-
XOAUT 3eMHO# NPUOIU3UTEJIHHO B YeThIpe pasa
Ho u3-3a HHU3KOI1 IJIOTHOCTH BelllecTBa CUJA TH-
JKeCTH Ha IIOBEPXHOCTH YpaHa Ja’ke MeHbIIle,
uyem Ha 3emJe. Bosee uem 3a 80 JseT oH coBep-
maet oauH ob6opor Boxkpyr Coanua. IIpu sTom
OH BpalaeTcsa BOKDYI CBOeil ocu, KOTopas Tak
CHUJIBHO HAKJIOHEHAa K ero opouTe, 4YTO IIOYTHU
COBIIaJIaeT C ee IIJIOCKOCTBIO; II09TOMY ¥ paH,
TaK CKa3aTh, «KaTUTCA» BIepe] IO cBOell opOu-
Te. IlnoTHas aTmocdepa u 6OJbIIIOE PACCTOAHUE
ot CosHIla IIPUBOAAT K TOMY, UTO TeMIlepaTypa
Ha YpaHe gep:xurca okoso —170°C. Bokpyr
mJIaHeTbl 00pallaOTCAd MATH CIIyTHUKOB.

Hao6aiomenune 3Toii 3eJIeHOBATOM IIJIaHETHI He-
BOODYJKEHHBIM IJa30M BO3MOXKHO JIUIIL IIPpH
oco0eHHO 0JAarONMPUATHHIX YCJIOBUAX, TAK KakK
ee Oieck cocraBiaser okxoJsio 6™. Ho B 6uHOKIB
YpaH siCHO BHAEH KaK CBETHJIO, COBepIIAiolee
MeJJIeHHOe [OBUJKeHNe CpPeAud HeIOJBUMKHBIX
3Be3f.

Henrtys

9Ta To BeJMUYUHe NMOJZOOHAs YpaHy ILIaHeTa
HHTepecHa IpexjJe BCero UCTOpPHEH CBOEro or-
KpBITHA, TAK KAK OHa ObLIa oOHapy KeHa IIyTeM
BeIuuciaeHuil. Ee mMacca, IIJIOTHOCT, M cuia TH-
JKeCTH Ha Hel ToJKe COOTBETCTBYIOT ¥YpaHy. Hemn-
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TyH oOnazaer aTmocdepoii, a TemmepaTypa Ha
HeM — 200°C. HW3-3a GOJIBIIOrO PACCTOSHUS
OYeHb TPYAHO pPA3JIUYUTL [AEeTajJd Ha ero Io-
BepxHocTu. OOUH M3 OIBYX cIyTHUKOB Henryua
MOXKeT BooOllle HaOMIOJATHCA TOJNBKO Ha (GOTO-
rpadpuax.

Hao6mogenne HenTyHa elje BO3MOKHO C IIO-
MOIIIbI0 OUHOKJISA (OH JocTuraer ogecka 8™).

IIanyron

IInyron 611 oTkpeiT B 1930 r. dororpadu-
YyeCKUM IyTeM. dTa camas gaJjeras ot CoiHia
IJIaHeTa UMeeT SAPKOCTh 14™ U IMOITOMY AOCTYII-
Ha TOJILKO OYeHb OoybmiuM HHCTpyMeHTaM. Ho
U TOorjga OoHa BBIMIAAUT KAk TouKa. 3-3a 00Jb-
LIIOr'0 PACCTOAHUA BCe IIapaMeTpPhbl IIJIAHETHI
BechbMa HeompegeseHHbl. Juamerp IlayTona co-
crasider, mo-sugumomy, or 0,5 mo 1,1 guamet-
pa 3emiuu. Opbura IInyToHa HACTOMBKO BHITSAHY-
Ta (BIIUNTUYHA), YTO IlepeceKaeTcsa ¢ OpOuUToi
HenrtyHa; Kpome Toro, oHa MMeeT CUJbHBIHA Ha-
KJIOH K DKJUIITHUKE.

Cnytuuxos IlnyroHa ellle He ymajoch, oOHA-
pys*uthb. Iloka He HalileHO TaKKe HHKaAKUX
MPU3HAKOB  JaBHO  OMKUAABIIEHCS JecATOH
«TPaHCIIJIYTOHOBOI» IIJIAHETHI.

KomerTn

B npeBHOCTH mosABIeHUe Ha Hebe APKON KO-
MeThI [I0BepraJio Jdogeii B crpax. Hesuanue geii-
CTBUTEJBLHOUN MPUPOJLI ABJIEHUN NeJIall0 KOMEeThI
B IJIasax JIofell IpeJBeCTHUKOM Y3KaCHBIX COOBI-
THil, TAKUX, KaK BoMHa U snugemuu. IloasiaeHue
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KOMET JIHIIL KalKeTcs DeJKUM COoOBITHEeM, TaK
KaK GOJBIIMHCTBO U3 HUX BUIHBI TOJLKO B Cpej-
Hue u Gosablive TelecKonbl. K U3BEeCTHHIM paHee
Jo0aBUINCH Telepb MHOTOYMCIEHHBIE KOMETHI,
KOTOpBIe IpeXJe GBLIM HEeBUAUMBI BBUAY HeIO-
CTATOYHBIX ONTHYECKUX CPEJCTB HAOIIOAEeHU.
B macrosigee BpeMs KasKIbIH I'oJ OTKPBLIBAIOT
0 HEeCKOJbKY KomeT. Taxk KaK H3BECTHO, UTO
NPOCTHIM TJIA30M BUAHBI TOJHKO HEMHOI'ME U3
HHUX, TO O6Illee YUCIO KOMET OLleHMBaeTcd B He-
CKOJIbKO MMWJIJTMOHOB WUJIM MHUJIINAPIOB.

BoasinHcTBO KOMET MOYKHO Pa3JIOKHUTh Ha
TPHU COCTABHBIE YACTU: AZPO, OKPYIKAIOIIYIO €ro
060y0uKy (KOMY) u (He Bcerga uMeUHiica)
xBocT (puc. 33). 3Be3goobpasHoe aApo obpasyer
BAJKHEHMIIYI0O COCTABHYIO YacTh KOMETBI; XOTSA
OHO HMeeT MaJible Pa3dMephl, HO COJEPKUT B cede
OCHOBHYIO MacCy KOMETHL.

ITox BAMAHMEM COJHEYHOr'O U3JIYYEHUS razo-
o0pasHas COCTABJAIOIAad KOMEThHl YaCTUYHO IIO0-
KUJaeT AApo u obpasyeT OOOJOYKY U XBOCT.
B To BpeMsa kak sapo uMeeT AUMaMeTp IIpPenIIo-
noxurensHo go 1000 xm, guamerp 060JIOYKHU
MOXKeT JOCTUTATDH JeCATKOB U COTEH ThICAY KUJIO-
MeTpoB. XBOCT, AJUHOH YacCTO OO HECKOJIBbKHX
MWJIJHOHOB KUJIOMETPOB, 00Opasyercss TOJBKO
TOTZa, KOTZA KOMeTa AOCTATOYHO IPUOGIM3UTCA
k CoJIHIIY ; OH IIpM 3TOM CHJIBHO OTTaJKHBAETCS
CouHieM.

O BEpPOATHOM CTPOEHUlU KOMET MOKHO
y3HATh U3 CIEKTPOCKOIIHMYECKUX HaOJIIOJgeHu.
CorslacHo 3TUM JAHHBIM, SAPO IPEACTABJIAET CO-
60if 00;1aKO METEeOPUTOB, YACTHI[ JbIA M TIasa.
O6osl0uka — 06aKO rasa, CMEIIAHHOIO C Me-
TEOPUTHOHN MNBLIBIO; XBOCT — QOpas3oBaHMEe U3
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Sopo
royioBA

Koma

Puc. 33. Cxema cTpOeHHs KOMETHI.

rasa, KOTODPBIi, BEPOATHO, ZABJEHHEM H3JydUe-
HHUSA U KOPIYCKyNsapHoro udnydeHus ConHia BbI-
MeTaeTcs U3 ALpa ¥ 060JI0UKH.

Op6utbr KOMeT — B  GOJILIIMHCTBE CIydYaeB
CUWJIBHO BEITAHYTHIE aJunckl. KomMeTsl co Bpeme-
Hem obpamenusa (Boxkpyr Counmna) He Goiee
200 meT HAa3LIBAIOT KOPOTKONEPUOOUHECKUMU
(manpumep, xoMeTsl IHke u l'annes). Ecau ai-
JUITUYEeCKHe opGuThl emle GoJsblile, T. €. IIpoOMe-
JKYTKHN BpeMeHHU MeKJy MOMEHTAMH BHUIUMOCTHU
KOMeT JJINHHee, TO TaKue KOMeTbl HAa3bIBaloT
donzonepuoduueckumu. Y HEKOTODBIX KOMET
obHapyxkeHbl mapafoJauuyecKre MJIX TUNepboIH-
YyecKHe OpOUTHI. ITO He3aMKHYTble KpUBEIE,
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TakHe KOMeTHl He BO3BPAIAIOTCA B UCXOJHYIO
TOYKY M He CTAHOBATCH BUAUMBIMH BHOBb. Que-
BHUJHO, OHU He NpuHaAge:xkaT K CoJIHedHOI cu-
creme.

Ho ecTts MHOrCc ocHOBaHHU CYUUTATH, YTO
OpOUTHI 3THX KOMET BCe Ke 3JIJIUIITUYHLI, HO Ha-
CTOJIBKO BBITAHYTEHI, UTO MBI HEe MOXKEM 3aperu-
CTPHUPOBATh JBa WX TOABJEHUA 3a HCTOpUYUE-
CKMii TIEPUOJ BpeMeHH.

Csoe Ha3BaHUe KaKIasd KoMeTa OOGBIYHO IIO-
JIy4aeT II0 UMEeHHU OTKDPhIBATEIA WU BBIYMCJIHUTE-
1d ee opSurel. Kpome Toro, kaxgaa KomMera HO-
cuT udpoBoe uau GyKBeHHoe oDO3HAUYeHME, U3
KOTOPOT'O MOJYKHO y3HAaTh, B KAKOM IOAy M Ka-
KOl II0 CYeTy B 3TOM roAy OHa Obljia OTKPBITA
(uanpumep, Komera Yummiaa — Peaxe 0603-
navaerca 1942 g, r. e. 310 6BLNIA 7- KOMeTa, OT-
KpbiTad B 1942 r.).

BosHUKHOBeHMEe KOMET ITPOMCXOAUJIO, IIO-BHU-
IMMOMY, Ha OoJslioM paccroauuu ot CosaHia.
He rtak kak u3-za MaJioil Macchl OHU IO Bepra-
JUCh CHJIBHBIM BO3JeiCTBUAM B 00JacTAX IpH-
TAXEHUA HAMHOro 6ojJiee MACCHUBHBIX IJIaHET
NN gaske GJIM3KHX 3Be3Ml, TO UX OPOUTHI IIOJIy-
yuiu rtenepemnoio dopmy. Tak, Onutep «3a-
XBRaTUJI» IEJYI0 «CEeMBI» KOMET.

BpeMsa KU3HH KOMETHI COCTABJIAeT JHIIb
OKO0JIO MHJIJIMOHA JeT, T. €. OTHOCUTEJBHO MaJo.
Yem ualme Komera mosBasercA BOmuzu CoiH-
IIa — BTO IpeXJe BCero KOPOTKOIePUOAUIEeCKIE
KOMeThI,—TeM ObICTpee HCIapATCA razoobpas-
Hble yacTunsl (U3 obosouku u xBocta). Ilocre-
nesno CoJsHIle paspyllaeT ¥ AApPO TaK, 4TO Ha
MecTe HeKOTOPBIX KOMET OCTAJINCH yXKe IIOTOKHU
MeJbYaMIIUX YaCTHI, — MEeTeOPHbIe IIOTOKH.
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Haob6arogenue GOJBIIMHCTBA KOMET H3-3a UX
HUYTOXKHOM SPKOCTH BO3MOXKHO OYE€Hb PEIKO.
B ny6aukanusax B cHelUaJBHON JuUTepaTrype
O HOBBIX TOABJAMIOIIUXCA KOMeTaX Bcerga JaloT-
cA UX KOOPIHMHATHI, T. €. MECTO CPeJIU 3BEe3J, TaK
YTO B 3TOM CJydYae UX MOXKHO HabGJaI0JaTh HEBO-
OPYKEeHHBIM T'JIA30M JIMOO C ITOMOIILI0 OMHOKJIA.
YacTo OHM IOXO0KM Ha pacCILIbIBYATOE IIATHO,
uHorga 0e3 OTUETIMBO BBIPAKEHHOTO XBOCTA.
Penxoe uckimioueHue mpejcTaBiasiau coboii obe
apkue Komerbl 1957 roga (Apeuna—Posana u
Mapxkoca), U3 KOTOpPBIX 0COGEHHO IIepBad OKOJO
14 pHeii mpeAcTariAfa KPacUBOe M HHTEPECHOE
3peJIuille Jaxke AJIA HeBOOPYIKEHHOro rJjasa, a B
0COGEeHHOCTH B OUHOKJIb.

MeTreopmn

B mexoropnie HOUuM Ha Hebe HEOXKHUIAHHO
MOJKHO YBHUJAETH INOABJIeHHe OoJjiee WIM MeHee
IJUHHBIX CBETOBBHIX CJIELOB, KOTOPbIe MCUE3AIOT
TaK)Ke BHE3AIIHO. JTO MeTeopPbl. — CBETOBLIE fAB-
JIeHUs, BO3HUKAIOI[He IIPU IIONMAJAHUU BHE3eM-
HBIX MaJbIX Tes B aTMochepy 3emanu. MeTeophl,
KOTOpbIe OBIBAIOT COBEPIIEHHO PA3HLIMU IIO0 AD-
KOCTH, U3BECTHLI TaKJKe II0J Ha3BaHUEM I1ajalo-
X 3Be3d. SpKoCThL cjiefa 3aBUCHUT OT BeJIMYU-
HBI MeTeopHOoz0 Tela. OueHb SPKHE METEOPbI
(orHeHHBIe IIAphI, 50/UO0bL) BOSHHKAIOT OT TeJ
pasamepom Gojsee 10 cm u Becom OGoablie 2 2.
O6bIUHBIE METEOPHhI CBA3AHBI C TEJAMH BeJUUYU-
Hoi oT 1 1o 10 mm u BecoMm ot 2 mz go 2 2. Eure
MeHbIIINe YaCTHUIBI BUAHBLI B TEJECKON KaK «Te-
JIeCKOIIMYEeCKHe METeOphbI», 4 YACTUIIBI MeHbIIIe
0,1 mm oTHOCATCA yKe K KOCMHUYECKOM MBIJIH.
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MeTeopHOe TeJI0 BXOIUT B BepXHUE CJIOU aT-
mocdepsl ¢ GoabuIoii cxopocTbio (50 xKm/cex u
Boitue). ITpoucxofuT peskoe CTOJIKHOBEHHNE C MO-
JEKYJIaMU aTMoc(hepHOro rasa, u3-sa KOTODOTO
MaJjioe TeJ0 paclajaeTca Ha OTAejbHbIe YaCTH-
ubl. Beigensmoniasca P 9TOM 3HAYUTENb-
Hasg KUHeTHYEeCKas OHEPrus paclpejeiserca
BIOJb BCEro IIyTH; OCHOBHAS ee 4YacCTh IIpeBpa-
I1aeTcs B CBET U TEILJIO.

Buguel MeTeopHI TOJBKO HOYBLIO, HO, KAK IIO-
KasajJu paJuoacTpoHOMMUYecKHe HabmoogeHus,
OHH IOCTYyIaloT B aTMocdepy u AHeM. Mckaoue-
HHUEe COCTaBJSIOT HeOOBIKHOBEHHO APKUE OOJIUIBI,
KOTOpBIe B PeIKUX CIAydasgx MOTYT HabiawomaThb-
cs JHEeM.

ExecyTouyHo GonpInine KoaudyecTBa KOCMUYe-
CKOil MaTepuHu, I'NIaBHBIM 06pa3oM B BHUJe TIBLIH,
BHITAaZAaICT Ha 3eMJII0, ee Maccy OIeHHUBAIOT B
2000 7 B cyTku. TonpKko OYeHBb PeIKO JOCTUTrA-
IOT 3eMJIM OCKOJKM GOJIBIIINX METEeOPHBIX TeJl,
GOJIBLIINHCTBO e 0oJiee MeJIKMX CrOpaloT ellje Ha
GosbuInx BbIcOTax (okoso 90 xm).

He xaxayio HOYb U He KAMKIBIH 4ac MOXKHO
Haba0gaTh OJUHAKOBOE YMCJIO MeTeopoB. MHo-
roJIeTHHE HCCJIeAOBAHHUS IOKa3ajaH, YTO YHUCJIO
eXXeyacHO MOABJIAIOIINXCA METEOPOB yBeIUYH-
BaeTcs K TPy U GoJbllle OCEHBIO, YeM B Apyrue
BpeMeHa roja. BugmuMoe yBeiudyeHHe ducia Me-
TEOPOB K YTPY CBSA3aHO ¢ TeM GHaKTOM, YTO B 3TO
BpeMsd Hallle MeCTO HabGJII0JeHUusT JBUMKETCS BMe-
cTe C IIOBopauuBamplleiica 3eMJyeidl 10 HEKOTO-
poif cTelmeHM HaBCTpPeYy MeTeopaM, TeM CaMBbIM
yBeJIUYUBAETCS BEPOATHOCTH CTOJIKHOBEHUS 3€M-
JU C METEOPHBIMU TeaaMu (CYTOUHAA 6apualyus
yacToThl MeTeopoB). I'odosas eapuayus, BbIpa-
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JKAIOIAsiCsi B YBEJHMUYEHHU UYaCTOTHI OCEHbIO,
obycJioBjeHa AeHCTBYIOUIMMU B 9TO BpeMA MeTe-
OPHBIMH TTOTOKaMHU.

B cpemHemM aJs ompejesieHHOro Mecra Hab-
JIOeHUST MOMKHO HACUYMUTATh 25 MeTEeOpOB B
yac.

Tak Kak mMeTeophbl BUAHBI, KOTZa OHU Cropa-
ot Ha Beicotax or 80 mo 100 xm, To mHampaluu-
BaeTCA MBICIb — IPOTOJKUTh UX «CJeX» Hazanm
IO X BUAMMOI MCXOAHON TouKU. IIpu sToM oKa-
3LIBAETCHA, UTO CJEALl METEOPOB B JHU BBICOKOU
MeTEeOPHOM aKTMBHOCTU IOUTH BCe IIepeceKaloT-
cd B OJIHOI TouKe — sudumom paduanre. Takum
o6pa3oM, MBI UMeeM [eJO C POeM MeTeOPHBIX
TeJ, UCXOAAIIUM U3 OJHOI'O MecTa. JJIIUIITHYE-
CKMe OpPOMTHI HEKOTODPHIX METEOPHBIX IIOTOKOB
rOBOPAT O TOM, UTO peub uzaetT o uaeHax Cosmeu-
HOH cucTeMbl. BoJiblieil 4acThl0 MX MOJKHO OT-
HECTU K OIpPeJejIeHHBIM KOMEeTaM, U3 KOTOPBIX
OHU, OYEBUAHO, BOBHUKJU. HazBaHUA CBOU Me-
TEOPHBbIE IIOTOKHU IIOJYYalOT II0 JIATUHCKOMY
0003HAYEHUIO CO3BE3AUA, B KOTOPOM JIEKUT UX
BUAMMBIH paguaHT.

IIpuBenennsiii Huike cnucok (Tabda. Ha
ctp. 198) comep:kuT pAJ METEOPHBIX ITOTOKOB.
BoAbmIMHCTBO M3 HUX BO3HUKJIO U3 M3BECTHBIX
KOMET, 4acCTh KOTOPBLIX yiKe pacmaJjacbh. IIpuse-
JIeHHad YacTOTa METEeOPOB OTHOCHUTCA KO BCEMY
HeOy.

Bbinasinne Ha 3eMJII0 KOCMHUYeCKHE Tejga —
MeTeopUTbL SIBJSIOTCA Yallle BCEro M eNe3HblMU;
onu Ha 91% cocToaT u3 xenesa, Ha 8% — us
HUKEJS U U3 IPYrUX XUMUYECKUX 9DJIEMEHTOB.
Ha BTOPOM MecTe IIo 4aCTOTe BHINAZAHUA CTOAT
KaMeHHble MeTEeOPUTHI, COCTOSIINE B 3HAYUTEIb-
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MeTeopHbI#t NOTOK Cossespue Mﬁwm“m%\aﬁ ..w_%%w 40,”%.
Keaungpantuys 1 3 sHBaps 145
Buprusu s Jlesa 3 anpes 20
Jlupupel Jlupa 22 anpens 40
Ara-Axsapusl Bonoaneit 5 mas 120
Crpesen - CKOpPIHOHHIBL Crpesen, — CkopnHoOH 14 wuioHs 20
Henbra-AkeapHpst Bo noneit 3 asrycra 40
Ilepceunnnt Ilepceit 11 aBrycra 300
OpHoHH B Opuon 19 okTs6ps 50
Taypunst Tenen 13 Hos6ps 25
Jleouu bl Jles 16 HosGps 20
I'emMuHH 1B Bausnenst 12 nexa6ps 50

1 Co3Be3nve KBaHIDAHT Temepb He CYILeCTBYeT, PafZHaHT 3TOTO METEODHOro MOTOKA HAXOAHTCs B o6JacTH
co3Be3auit IlpakoH, 'epkynec, BouJsonac.




HOIl CTelleHW M3 KUCJIOpOAAa, KDEMHUS, MArHUA U
sxenesa. Iloxorkue Ha CTEKJIO Tejla OT TeMHO-3e-
JIEHOTO O YePHOT'O I[BE€TA HABBIBAIOT CTEKJIAHHbL-
mu mereopuramMu. Ho ux BHe3eMHOE IIPOUCXOMK-
IeHHe He ABIAETCA OKOHYATEJIbHO yCTAaHOBJIEH-
ueiM. CrenmajbHble MeTOABI HIAN(POBAHUA U
TpaBJIeHUSA MO3BOJAIOT HAJEXKHO OTJIUYUTH Me-
TEOPUTHOE JKeJe30 OT 3eMHOrO.

ITageHue GONBIINX METEOPUTOB—OYEHDb pe-
Koe cobObiTie. MesxXay TeM U3BeCTHBI cJydYau,
paBHOCHIBbHBIe KaTacTtpode. B Apusone (Cesep-
Has AMepHKa) KaK HeMOI CBUIeTeJb TAKOTrO IIa-
IeHUs ocTajlach OTPOMHAsS BOPOHKAa-KpaTep Aua-
merpoMm OoJibiie 1 km u rayOouuoit 175 m. Tak
KaK KaracTpoda mpousolja OuYeHb JaBHO (IIe-
pefaBaeMble U3 IIOKOJIEHUS B IIOKOJIEHUE CKa3a-
HUSA KOPEHHBIX WHIeHIleB, IM03)Kke 3alNCaHHbIe,
paccKa3sbiBaloT 06 3ToM), TPYAHO ceiiuac cKasaThb
yTo-HUOYy b 0 camoMm magenHuu. Oxomo 18 000 x2
METEOPUTHOTO JKeJjieda MOTJIO0 OBITH CKPBITO B
3eMJje, HO, COIJIAaCHO pacueTaM, METEOPUT JOJI-
JKeH 6bL1 uMmersh guamerp 160 M u maccy okoJo
2 MJH. T.

Kycok apusoHCKOro MeTeopuTa BecoM
283 Kz maxomuTCsa BO BJIaJeHUU ApPXEHXOJbI-
cKoii o6cepBaropuu B Bepaune (B TpenTose).

Jdpyroe usBecTHOe majeHUe MeTeOpUTa IIPO-
uszonrimo B 1908 r. B paiione p. Tyurycku (Cu-
6ups). TyHrycckuii MeTeOpUT IMOBAJIUJ TAlTry Ha
OTPOMHOI TEPPUTOPHU IJIOLIAABI0 B MUJJIUOH
rektapoB. DBrI3BaHHOe I[aJleHHEM MeTeOopUTa
CUJIbHOE COTpsceHUe OBbIJIO 3aperucTpupoBa-
HO CeMCMUYeCKUMHU CTAHIUAMU Ha PacCTOSHUU
ceeinte 1000 xkm. ITockoJABKY KaK B CAMOM MeCTe
najfieHus, TaK U BHe e€ro He yJaJjoch HaliTu Me-
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TEOPUTHBIX YACTUI[, TO B HACTOAIIlee BpeMs Ipej-
moJjiaraiT, YTO TOrZAa C 3eMJell CTOJKHYJOCh
AZPO KOMETHI; pa3xpol6JieHHOe BeIeCTBO -
pa KOMeThI TOJIHOCTBIO paccesasioch TPHU KaTa-
ctpode.

B mocnegnue roapl camblii KPpYIHBIH MeTeo-
pur ymag B 1947 r. Toxke B a3uaTcKoil uacTu
CCCP (macca oxoso 2000 ).

CHUCTEMA HAIIETO MJIEYHOTO IIYTH

Kocmuueckoit cucremoii eie G0JbIIero mac-
miraba, B KOTopyio BxoauT Haliia CojiHeuHas cu-
crema, asuaserca Maeunotii [Iyro—Tanaxruka .
Onu cocroutr u3z 100—200 Muaauapios 3Be3f,
o0pa3ylomux 3aMKHYTyI0 cucremy. J[leificTBu-
TesnbHYI0 dopmy Mieunoro ITytu, koTopyio MbI
BUAUM Ha HeOe KaK cJabo cBeTAI[YIOCA II0JIOCY,
OYeHb TPYAHO OIPeIeJUTL C HAIIEero Mecra Ha-
omogenus. IIpexnae Bcero ComHeuHas cucrema
Haxopurcsa éHyrpu Muaeunoro ITyTH, Tak 4TO ero
BUJ CHApPYKHU MBI MOXKeM IIPeJCTaBUTh C TPY-
IOM; BO-BTOPBIX, HepPeryJsapHO paclpelesieHHOe
MesK3Be3JHOe BeIeCTBO DKPAHUPYeT UJIU OUYEeHB
CHJBHO ocnabiseT cBeT MHOTIHX 3Be3[ 2.

Ha ocHoBe HOBeHMIIUX HAGJIOIATEJIbHEIX JaH-
HBIX MBI IPUXOAUM K CJeAylolieil kapTtuHe: I'a-
JaKTHKA HMeeT BHUJ JNWCKA, €CJH CMOTPETh Ha

! OT rpedyeckoro cjoBa <«rajJlaKcHac» — MJEYHBIH. —
IIpum. ped.

2 3mech Ha INOMOINL ONTHYECKUM IPHUXOAAT pajgHo-
aCTPOHOMHUYECKHE MeTOAbl HCCIeJOBaHUA CTPYKTYPHI
Tamaxktuku; cm., Hanpumep, M. C. Il k1o B c kK u i1, Pa-
IU0ACTPOHOMUSA (MONMYJAApHBEIA  ouepk), Iocrexuspar,
1955. — IIpum. nepes.
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Hee ¢ pebpa (puc. 34); Buj cBepXy Ha STOT JUCK
npexcraBiaser coboil cnupaab. CosHIlE HAXOLUT-
ca paynexo (25 000 cBeTOBBHIX JIeT) OT rajlaKTHUe-
CKOTO I[eHTPA, PACIIOJIOMKEHHOr0 B HAIpaBJIEHUHU
Ha co3Bespue Crpesabia. ITomnas macca Tamak-
THKHU olleHuBaeTrcs npumepHo B 100 muiamuap-
OB COJHEUYHBIX Macc, okoso 10% »Toil Benuuu-
HBI TIaJaeT Ha MeJK3Be3JHoe BeIlleCTBO.

HezaBucumo ot cBoero coGCTBEHHOIO ABUMKe-
HUug 3Be3absl Mieunoro IlyTu coBepumiaioT ABU-
JKeHue BOKDYr IleHTpa cucrtembl. B paiione
Connita sta cxopocTs cocTtaBiader 250 km/cex;
BMECTE CO CBOMMMU IIJIAHETAMH OHO COBeplIaer
o6opoT BoKpyr umenrpa Maeunoro ITyru 3a 200
MUJIJIHOHOB JIeT.

HaoGaogenue Maeunoro IlyTu ompaBabiBaeT
cebsi IPU MCIIOJAb30BAHMMU CBETOCUJBHOTO GUMHOK-
asa. OH mo3BoJsieT HAOJIIOJATh MHOTOYUCIEHHBIE
o0saKa, a TakKe 3aTeMHEHHble MeXK3Be3qHOI
marepueit obaactu (cm. pasgen «MiaeuHbIi
IIyte» B raase «CosBesgus»).

3Be3nmnl
PasmepvL 3630

WN3mepenue nuamMeTpoB 3Be3j IpeACTaBIIAET
TpyAHyio 3amauy. Jlume guamerp CosHila BbI-
YUCJUTE CPaBHUTEJNBHO IIPOCTO, HO BCe ApPyrue
3Be3[bl JaxKe B KPYIMHEHITUH TeJeCKOI BUIHBI
KaK TOYKHU.

Hecmorpss Ha 9TO, yueHble HaIIJU CIIO-
cob U3MEePATL IUAMETPBI 3Be3/. ITO MOMKHO
cresaTh, HAlIpUMep, UBMEPUB BPeMs IPOXOKIe-
HUS TEeMHOro CIIyTHHKa B 3aTMEHHOI IiepeMeH-
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HOI 3Be3Je Iiepel SPKUM KOMIIOHEHTOM U 3HAd
opbUTANIBLHYIO CKOPOCThH CIIyTHHMKA. Takoif cIio-
co0 IO3BOJISET BBHIYUCJIUTHL JAUaMeTpPbl 060UX
KOMIIOHEHTOB.

Pasmepr! GosblIinHCTBA 3Be3[ 3aKJIHYEHBI
MeXKIY BeNHUYMHOM AuaMerpa 3eMJM M pasme-
poOM IJIaHETHBIX op6Gur. B peakux ciayuyaax oHu
6osree ueM B 2000 pas Gosbire guamerpa CoJHiia.
CoBpemeHHOE JeJieHle 3Be3[ Ha KJIAaCChl, KOTOPHIE
[IPEACTABJAIOT CO00i OJHOBPEMEHHO TaK HAa3bI-
BaeMble KJacCbl C8eTUMOCTU (CM. HUXKE pasiel
«CBeTUMOCTD» ), pa3iudaeT:

I. Cepxruraursl.
II. fpkue rurauThl.
II1. TurauTsl.

IV. Cy6ruraars:.

V. Kapaukwn.

OmnpenenuTs Maccy 3Be3J TOMe He IIPOCTO.
Hape:xuble pesyabTaThl JaeT IIpUMeHeHUe
rperbero 3akoHa Kemaepa (cM. riaBy «OTKDBI-
Tue BcesenHoii»), 0COGEHHO TIPU HCCIETOBAHUU
OopoUT ABOMHBIX 3Be3f. Pasauuyuda Macc He Tak
BeJIUKU, KaK pas3janyusg JUaMeTpPOB; OHU JIeyKaT
B unrepsaie ot 0,05 mo 50 cosHeuHbIX Macc (ec-
TECTBEHHO, MOT'YT CYIL[eCTBOBATh M 3BE3JAHI C eIlle
MeHbIIIell Maccoil, KOTOpble ellle He OTKDBITHI).

IlnoTHOCTE 3Be3fbl olpefesideTcsa Helocpen-
CTBEHHO COOTHOIIIeHMeM Macchl u guamerpa. Ha-
MMpUMEpP, OOJbIIasg IIJOTHOCTHL XapaKTepHa IJid
KapJILKOB, Macca KOTOPBIX COCPeZOTOYEHA B Ma-
JoM o0beMe, U MaJjas — AJA TMMaHTOB ¥ CBepX-
FUTaHTOB, ¥ KOTOPBLIX JIMIIL HEHAMHOTO 00Jb-
urasg mMacca 3aHMMAaeT B3HAYUTENLHO OOJIBIIUMA
ob6nem.
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Temneparypa u yeer

Korza mb1 roBOpUM 0 TemMmepaTypax 3Besf,
TO MOAPa3yMeBaeM IIOJ 3TUM HX II0BEPXHOCTHYIO
TeMIIepaTypy, KOTOPYIO MOKE€M M3MEpUTh. ¥ Be-
JINYeHNe TEeMIIePATYPHI K LEHTPY 3Be3AbI MOMKHO
MOJIYYUTh TOJBbKO IIyTEeM BHIUMCIeHUH. Bemuuu-
HaA TeMIIepaTyphl 3aBUCUT OT BBIJEJeHHUA DHep-
rMu B 3Be3flax U Kojebiaerca mexay 3000°K u
50 000°K, mnpuuemM OBIBAIOT HCKJIOUYEHHUA [0
100 000°K.

IBer 3Be3x CAYKUT BUAUMBIM IPOABIECHHEM
UX IIOBEPXHOCTHO# TemmepaTypbl. Huskasa tem-
mepaTypa COOTBETCTBYEeT KPacHOBATOM OKpacke,
3aTeM CJHeAyIOT BCe BUAMMBLIe I[BeTa, KaK BTO
MMeeT MeCTO C PACKAJIEHHBIM B KY3HHUIlE KYCKOM
Jkesie3a (OpaHIKeBBIM, KeNTHIH, Oeixblil) mo ca-
MBIX I'OPAYUX 3BE3M, KOTOPhLIe KaMKyTca roay6o-
BaTO-0eJIBIMU.

Cnexrpu. 36e30

Ecnu cBeT cBeTsllerocsi Tejaa 3¢MHOTO WJIH
BHE3eMHOT0 IIPOUCXOJKAEHUS PAa3JIOMKUTHb C IIO-
MOIIBI0 ocoforo amnmapata — CIEKTPOCKONA —
Ha COCTaBHBIE YaCTH, TO IIOJIYYaeTCs CIEKTD CBe-
Ta. OTO I[BeTHad II0JIOCA, B KOTODOM pasauny-
Hble AJUHBI BOJH «PacCOPTHUPOBAHBI» IO MODPAL-
ky. Takoe cekTpanpHOe pas3iioKeHHe CBeTa MBI
uabiaiofaeM, HalpuMep, B pagyre; 3xech MeJ-
KHe BOASHBIE Kallli B BO3LYXe JeHCTBYIOT Kak
CTIeKTpaJbHEIN mpuwbop. MHorga mMoxxHO HabJIro-
IaTh TaKiKe CIEeKTD COJHEUHOTO CBeTa, ecJu IOJ
OoIpeJileJIeHHBIM YIJIOM B3peHUs CMOTPeTh Ha
utudoBaHHble Kpasi CTEKJISHHBIX JUCTOB.

CeeT KaKZOro pacKajJeHHOTO U IIOTOMY CBe-
TAIIErocs BellleCTBa MMeeT CBOI OIpejesIeHHBIH
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coCTaB, II0 KOTOPOMY OZHO BEIIECTBO MOMXHO OT-
JMYUTH OoT Apyroro. Ceersiueca TBepable HJIH
SKUJKKe BelllecTBa AAIOT CNJAOUWLHOL (HenpepvLé-
Hbll) cnexTp, IpUbGIU3UTENILHO TAKOM, KAK MBI
BUAUM B pajyre. Ceersuiuecs rassl, HaIlpOTUB,
H3JIYYAIOT B OTJEJbHBIX CBSTJBIX JUHAAX (TAK
Ha3bIBaeMBIN IMUCCUOHHBLE cnekrp). Kaxaomy
XMMHUYECKOMY 2JIEMEHTY COOTBETCTBYIOT HeHus-
MeHHBbIe JIMHUU B CIIeKTpe. Eciau, Kak B cayuae
CosHIla ¥ 3Be3/, BOKPYI' CBETSIIErOCA TeJa ecThb
ellle rasoBas obGosiouka (aTmocdepa), TO oOHa
TOIJIOIIAeT ero M3JIy4YeHUe ToXKe B OIpejeseH-
HBIX AJUHAX BOJIH, a UMEHHO B TeX, B KOTODHIX
ee rashl U3Jydanau 6bI caMy, 6yAyYu B HArpeTOM
cocrosHuUu. Tak BOBHUKAIOT TEeMHbIEe JHHHH,
Ha3BaHHble JUuHUAMU DpayHeodepa O WMeEHHU
UX IepBoro uccienosaread. CIeKTp TakKoro BU-
Ja Ha3bIBAIOT CNeKTpomM noziouwjenus. Ilpu mo-
MOIIM DTHUX JUHUI, a TaK¥Ke APKUX JUHUNA DMUC-
CHOHHOTO CIIEKTPa MOCKHO OIIPeJeJIUTH COCTaB U
TeMIIePaTypy 3Be3Abl. ITH HCCIeLOBAHUA HaEXK-
HO JIOKa3aJu, 4To Bo BceseHHOM, 3a COBEPIIEHHO
HEe3HAYUTEJbHBIMU HUCKJIIOUeHUAMH, He CYIIecT-
ByeT BJIEMEHTOB, KpOMe HMeIOUIUXCA y Hac Ha
3emJje, T. e. 4To BcesleHHas B ®TOM CMBICIe
eguHa. B cnekrpe CoiHIIa COIEpPKHUTCH OKOJIO
20 000 nunuit Ppayurodepa.

CnexrpanbHblll aHAAU3— BaXKHEHIIWI MeTOT
ucciaefoBaHuas B acrpodpusuke. McecienoBanue
CIIEKTPOB 23Be3J IIPUBEJIO K UX KJacCUDUKAIIUU.
B kaxpaplil ceKTpaJLHBINA KJacc IonajgaloT Bce
3Be3]bl, CIIEKTPEI, a CJIeL0BaTeIbHO, TEMIEpATy-
PBl M XUMHYECKHI COCTAB KOTOPBIX OJHUHAKOBHI
uwiu GJIU3KU APYr K APYTry. [ecATh CIeKTpaib-
HBIX KJIaccoB 0003HauaioTcsa OOJBIIMMH OyKBa-
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MU, IpUYeM KJaccuPuKranus yrouHsercsa Aobas-
JeHUeM K KaKJo# OyKBe oXHOII U3 AecATH Iudp
(or 0 1o 9). Bui6op 6yxB W, O, B, A, F, G, K,
M, R, N yuacmemoBan oOT paHHeH KJjaccupHUKa-
IIMM ¥ COOTBETCTBYIOIIUX eil o6o3Hadenuit. Oco-
GEHHOCTH CIeKTPOB OTMEYalOTCA TOIOJHUTEb-
HBIMM 3HAKAMMU.

Tak Kak KaKJOMy THUIY CIIEKTPa COOTBETCT-
ByeT OIpejesieHHAs TeMmepaTypa, u3 obo3Haue-
HUsA TKIIA MOYKHO Y3HATh XUMHYECKHH CcOCTaB,
TeMIIepaTypy U I[BET COOTBETCTBYIOIeil 3Be3[bl.
Hanpumep, 3Besga Ab — Genas BogopogHas
3seasia ¢ Temnepatypoii okoao 10 500°K. Ta6au-
11a Ha cTp. 207 comepKUT XapaKTEePHUCTUKH HEKO-
TOPEIX OCHOBHBIX CIIEKTPAJBHEIX KJACCOB (CIEK-
TpaJbHble KJACCHI SPYAMIINX 3Be3] yKasaHHI B
Tadauie 1 B IPUTTIOIKEHUH).

Ceerumoctsv

Ilox ceerumocrvio Mpl MOHMMaeM KoJude-
CTBO 9YHEPruM, u3aydaemoe 3Be3moil B 1 cek.
OHa 3aBHUCUT TIpe’KjJe BCero OT TeMNepaTyphl
(Gosnee ropsiuve 3Be3abl UMEIOT GOJIBIIYIO CBETH-
MOCTbH) U, BO-BTODHIX, OT AUaMeTpa (TUTaHTHI KU3-
3a GOJBIINX PABMEPOB CBETALIEHCA MMOBEPXHOCTH
nMelT 0oJsiee BBICOKYIO cBeTumocTh). Cyieer-
BYIOT 3Be3IbI co cBeTumocTbio B 100000 pas
0oJIbllle COJHEYHOH U B TO XKe BpeMs Apyrue —
B 10 000 pa3 mensbIneii.

Tak KakK OJs oIpeJeeHHA CBOMCTB 3Be3Jbl
HaApAAY C BHAOM CIEKTPAa OYEeHb BajyKHAa TaKiKe
CBETUMOCTD, BBEJH IIOHATHE KJAACCO8 CBETUMO-
cru (cM. Bhlle pasfen «Pasmeprr 3Besnx»). aa
9TOr0 HCIOJBL3YIOT JejieHUe 3Be3J 10 pasMepam
Ha ruradTel 1 Kapauku (or I mo V) u gobasusa-
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10T BTU UUDPH K 0603HAYEHUIO CIEKTPAJbHOTO
kjaacca. Hanmpumep, gaa Kjaacca CBETHMOCTH
IIponiuona B Majsiom Ilce Takum o6GpasoM IoOJy-
yaeTcss ob6os3Hauenue F5 IV, 1. e. 0H siBIgeTCA
noxoskeit Ha CoJHIle BOZOPOAHO-KAJIBI[HEeBOM
3Besgoii (F), cy6ruraurom (IV) ¢ remnepaTtypoit
oxoJio 7000°K (5).

Hob6aBnenne obosHauyenuit I—V giaa xapak-
TEPUCTHUKU DPasdMepa K CIHEKTPaJbHOMY KJaccy
Heo0X0AUMO, TaK KakK 3Be3OLl OJHOIO CIIEKT-
paJbHOrO KJjacca, T. €. C OZUHAKOBOI TemIiepa-
TypoOii, HO ABJAONIHECHA, CKAXKeM, CBepXTHUraH-
TOM M KapJHUKOM, yiKe BHYTPH OITOH TIpPYIIIbI
[BuyTpum opgHoOro cmnekTpaspHOro KJjacca. —
Ilepes.] o6namaioT coBepIIEHHO PA3HBIMHU 3HaUe-
HUAMH CBETUMOCTH.

Baeck

Mg ye 3HaKOMBI C TOHATHEeM O.Jecka,
T. e. eudumoll ApKocTu, 6udumoli BeIUYUHBI
3Be3gbl. [leneHne 3Be3x mo BeJuuuHe OJecka,
BBeJleHHOe B BeChbMa JaBHHe BpeM€Ha, coXpaHe-
HO U NOHBIHE, HO yTouHeHo. Tak, coBpeMeHHOe
sHaueHue Giecka Ilonsipuoit paBHo 2™,12.

Harmir rias onjeHuBaer 6JecK mo-Apyromy, He-
JKesau, Hanpumep, dororpadudeckas niIacTUHKA.
Ecan 6yieck 3Be3n usmepserca ¢ororpaduyeck,
TO TOJy4aeTcsa OOBIYHO 3HAUeHHUe, He COBIAZAlo-
Iee ¢ rjasoMepHOil omeHkoil. Bo Bcex rmabau-
nax, npegHa3HAYEHHBIX XAJA JHOOUTENsT acTpo-
HOMUM, faeTcA 3Be3JHA s BeIUYnHa, U3MeDeHHasd
BH3YyaJIbHO, €CJIM He OroBapuBaeTcsl JpyTroe.

Ho Benuuuna Giecka 3Be3Abl, IIOJydYeHHAs
dororpaduuecku uiau BU3yasIbHO, He JaeT IpeJ-
cTaBJIeHUsA 00 MCTUHHOM CBETHUMOCTH 3Be3JBI.
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IToustue abconrornoll 36e30HOL 6eAUUUHDL
ycTpaHseT 3aBUCUMOCTL OT paccrosuusi. Ilpu
9TOM BCE€ 3Be3Jbl IIPEACTABJIAIOT ITOMEIeHHBIMU
Ha ogHoM paccrosHuu 10 napcek! (okoao 33 cee-
roBbIX JeT). CooTBeTcTBYyIOUINi Oeck (B 3Be3J-
HBIX BeJIMYHMHAX) HA3bIBAIOT abCOJNIOTHOI 3Be3[-
HOI BEJIMYMHON 3Be31bl (MHOTZA BMECTO ' IIpH-
MeHAKT o6o3Hauenue M). AGconroTHas 3Be3k-
Has BeanuuHa CosHila (BUAUMBIN Oeck —26™)
cocrasaser +4M7 a Purens B Opuone —6M,
HECMOTPA Ha ero BUAUMYIO 3Be3JHYIO BEJIUYUHY
(61eck) +0™,2 (cM. TabauIly APKUX 3BE3J] B IPU-
noxxkeHuu). Ha ocHOBe B3auUMHOM 3aBHCHMOCTH
MeXXIy BUIMMOM BeJMYUHOI, a0CoMIOTHOI Be-
JUYUHOH U PACCTOSIHUEM MOJKHO IIPU U3BECTHOM
PacCCTOSAHUU BHIUUCIUTL A0COJIOTHYIO BEJIUYUHY
3Be3Jbl U HA000POT.

HWNuadye 00CTOUT Aen0 ¢ 3BE3THON BEeJIUUUHOH
niaaHeT u JIYHBI, KOTOpbIe IIOJY4YalOT CBOH CBeT
ot Conuna. Ux Bugumas 3Be3fHast BeJIMUYUHA 3a-
BHUCUT OT uX paccrosausa oT CoaHila B TaHHBIH
momeHT (ocBertieHHocTh oT CoiHIta), oT UX pac-
CTOSAHUA OT 3eMJyu (BUIMMBIX DPa3sMEpPOB JTUCKA
ILIAHETHI) U OT UX a/1b6edo (0TpaskaTeabHON CIo-
cobHOCTH Tea).

Paccroanusa

CBeToBasi CeKyHZA M IIPOM3BOJHBIN OT Hee
CBETOBOII roj o06pa3yiOT Mepy pacCTOSHUII B
acrpoHomuu. Ho HapAny ¢ HUMU HCIONB3yeTcsA
napcex (nc), MOJy4YUBIIUA CBOe Ha3BaHUE 110 Me-
TONy UBMEPEHUSA PACCTOSHUM.

! O enuHUile pAacCTOAHUSA «Iapcex» cM. cTp. 211.—
IIpum. ped.
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WN3naBHa ToYKe 3pEeHUS O IBUIKEHUU 3eMJU
BOKpyr CoJHIIA IPOTHUBOIOCTABJAJNOCH TO, YTO
TaKoe IepeMelleHre 3eMJIU JOJIKHO OTPAXKaTb-
¢S U HA BUJUMOM IBUXKEHUU 3Be3J, TaK »Ke Kak
Bpalllenrue 3eMJM BOKPYT CBOeil OCH BBI3bIBAeT
BUAuUMOe cyTouHoe aBuxeHue Comnma. Ho aro
coobparkeHue HeBePHO B ciyuae 3Be3J. TaKuUM
o6pa3oM, OTCYTCTBOBAJIO ellle¢ OJHO Ba’XKHOE 3Be-
HO B IIeTIM JOKa3aTeJIbCTB IIPaBUJIBHOCTU TEOPUU
0 IeHTpaJbHOM mojoxkeHuu CoJsiHila B Hamlel
MJIaHeTHOH cucreMe. Ho aTuUM J0OKas3aTeJlbCTBOM
aCTPOHOMBI M He MOTJIM 3apY4UThCS, IIOKA TOY-
HOCTb M3MEPUTEJbHBIX MHCTPYMEHTOB He COOT-
BETCTBOBAJIA OIPOMHBIM PACCTOAHUAM [0 3BE3[.
Toxabko okoso 120 ner Hazan acrpoHomy Becce-
JII0 TI0CJIe TPOJOJIKUTEJIbHBIX HM3MEpeHUH yaa-
JIOCh [AOKas3aThb CYIIeCTBOBAHME TaKOIr0 «OTpa-
JKEHHOTO» IBUXKEHUSA 3Be3].

W3 BeMYUHBI 9TOrO0 BLIUMOrO JBUKEHUSA
3Be3], ITOJyYaeTcsa TaK¥Ke UX PacCTOsSHUE OT Hac,
€CJIM CUUTATH M3BECTHBIM PACCTOAHUE OT 3eMJHn
no Connma. Yem 6iamske K HaM 3Be3fa, TeM 60JIb-
e TOT yroJ 7, IOJ KOTOPbIM HaGIIOmaTe]lb Ha
3Be3Jle YBUAUT AUAMETD 3eMHO#l OpOUTHI. OTOT
YTOJI Ha3BbIBAIOT NAPAJLAAKCOM.

Croco6 pacueTa pacCTOAHUS IO 3Be3qbl U3
BOBHUKIIIEro TAKUM 00pPasoM TpPeyroJbHUKA CJie-
IyeT U3 IIPOCTHIX TPUTOHOMETPUUECKUX GopMy.,
TaK KaK B HEM M3BECTHBI JBA U3MEPEHHBIX yrja
U Ipuiexaniasd K HUM cTropoHa (puc. 35).

EcrecTBeHHO, TIpU GOJIBIIINX PACCTOAHUAX 0
3Be3] IMapajiiaKc 4Ype3BbIYaiiHO MaJ, 4TO U Je-
JIaJI0 eT0 HEU3MEePUMBIM CTOJb IJUTEJLHOE Bpe-
mA. Bamskatimas k Ham sApkas 3Bes3ga o Ilen-
TaBpa UMEeT MaKCHMaJbHOEe 3HAaueHWe Iapal-

210



3se3da

7 \lapannake

OceHo

Opbuma 3emau

Puc. 35. Omnpegnenenune paccrosaHusa A0 O6AU3KON 3Be3AbI
NnyTeM WU3MepEeHHA ee IMapajjiakca.

nakca 07, 765, T. e. MeHee YIJIOBOIl CeKyHIEI
(ozua 3600-a gons rpagycal).

ITOMY MeToAy OIpejesleHUs PACCTOAHMHA I0
3Be3J U UX IapaJlakcy o6A3aH CBOUM IIPOMC-
XOXKJeHHEeM KaK Mepbl PAaCCTOSAHMUI, «IapCeK» :
napcex — BTO paccTOsHUe, C KOTOPOro AUAMETD
3eMHOII OpOUTEI BUIEH IOJ YIJOM B OJHY YIJO-
BYIO ceKYHAy. Ilapcek cooTBeTCTBYyeT IpUOIU3U-
reapHO 3,26 cBeToBOro roxa. MeTox TPUTOHOMe-
TPUYECKOro napajiakca u3MepeHUA pacCTOAHMUIA
NIPUMeHUM JHMIIbL K 3Be3ZaM, YAAJeHHBIM He
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JaJjiee yeM MpUOIU3UTENbHO 25 nc (oxoso 80 cae-
TOBBIX JeT). B ciyuyae Oosiee maneKux 3Be3n Ia-
pajjlakc CTAHOBUTCS CJHUIIKOM MaJl, YTOOBLI €ro
MOXHO OBLIO U3MEPUTh HANIMMU COBPEMEHHBIMU
WHCTpyMeHTaMHu. TaKue PacCTOSHUA OIpelesid-
I0TCS APYTUMH METOJaMU, BXOIUTH B MOAPOGHO-
CTH KOTOPBIX MBI 3[leCh He HMe€eM BO3MOMKXHOCTH.

Kparable 3Be3asI

Ecnu He roBoputh 06 yIOMAHYTHIX BO BBe-
LeHUU OnTu4ecKux 080UHbLX 38e30aXx, KOTOPLIE
JUIIb KaXXyTcA OIUBKAMU IPYr K APYry, a Ha
caMOM [Jejie pa3fesieHbl B IIPOCTPAHCTBe 6OJb-
HIUM PacCTOSSHUEM IO JIy4y 3PeHHs, TO YMCJIO
gusuvecrkux 060liHbLx 3630 onenusaerca 20%
OT 00IIIero 4yucjiaa 3Be3J, BUAUMBIX HEBOOPYIKEH-
HBIM JIa30M.

9Tu 3Be3IbI 00PA3YIOT CUCTEMBI U3 IBYX WU
0oJiee KOMIOHEHTOB (OTIeNbHBIX 3Be31), ABUKY-
muxcsa BOKPYr obluero meHTpa macc. Bojee sAp-
KU KOMIIOHEHT 0003HA4aoT A, cileAyloIllue IO
apkoctu — B, C u T. 1. B IpoTUBOMIOIOXKHOCTH
HEMHTEepPeCHbIM B HAYYHOM OTHOILIIEHUM OIITHYec-
KUM JBOWHBIM 3Be3JaM OHHU SABJIAIOTCA O6HeK-
TaMU IIOCTOSHHBIX HAOJIIOJeHUi, TaK KaK OHU U
UX ABUKEHUS, a TaK)Ke CIEeKTPHl JOCTaBJISIOT
IleHHble CBeJleHUsI 0 MaccaX, JuaMerpax u
IJIOTHOCTAX 3Be3x. Ilo BO3MOXKHOCTAM HabIIO-
IeHuss GuU3UUYeCKHe ABOMHBIE 3BE3ABI pasjeJs-
IOT Ha HECKOJIbKO KJIACCOB:

1. Bu3yanvhble 080liHble 36e30b. TIDU HAa-
OJIOeHUAX C JOCTATOYHO MOIIHBIM OITHYe-
CKMM HHCTPYMEHTOM pa3pelIaloTcss Ha KOMIIO-
HeHTBI. Pa3pellieHre UX IIPOUCXOJUT TeM YBe-
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peHHee, 4YeM GoJblile pacCTOSHUE MEMKAY HUMU
UM 4eM MeHbllle pa3JnvyaloTcA UX BUAUMEIE BeJIU-
YUHBI (IIPU CJIUIIKOM OGOJIBIIIOM Pa3JIU4YUM
6recka ciabyio 3Be3Ay TPYAHO 3aMETHUTH PALOM
¢ apkoif). VI3 u3BecTHBIX [0 CHUX IIOp HIPUOIH-
autenbHo 30 000 BM3yaNLHBIX [ABOMHBIX IJd
300 MOXHO BBIUHCJIUTL TOYHEIE OPOUTHI U TeM
caMBIM HUX Iepuoj obpalijeHus BOKDPYT IIleHTpa
Macc CUCTEMbI M MAacCChl KOMIIOHEHTOB.

2. Cnexrpanvhbie 080iiHble 36€30b. He pas-
pelraloTca CO CPeIHUMHU TeJleCKOIlaMU, TaK Kak
UX KOMIIOHEHTHI CIUNIKOM GJIU3KH APYT K ApY-
ry. Tonbko uccregoBaHne UX CIEKTpPa ITO3BOJSA-
eT yCTaHOBUTH, YTO CBET HJET OT ABYX 3Be3].

3. Doromerpuyeckue 080iiHble 36€30bL TO-
JKe He OOHApPYKHUBAIOT JBOHCTBEHHOCTH IIPHU
NpAMBIX HAOJIOZEHUAX C I[eJbI0 UX paspellle-
HUusA. I1I0CKOCTh OpOUTBI DTHX 3Be3T IIPOXOIUT
TOYHO Yepe3 Jyd 3peHus 3emusa — 3Bedna. Op-
6UTy STUX ABOUHBIX MOYKHO ONIDEAENUTh JUIIb
u3 HabaogeHuil ux cBera (IO-rpedecKku «do-
TOC» — CBET, «MeTPeiH» — U3MepPAThb), U3MeHe-
HUe KOTOPOrO IIPOUCXOAUT IIPU 3aKPHITUU OFHO-
ro KOMIIOHeHTa Apyrum (cMm. pasgen <«llepemen-
HbIe 3Be3JbI»).

4. Kpome Toro, cyiecTByOT ABOHHBIE 3Be3-
Ibl, B KOTODBIX Hadu4due CIYTHUKA BUIUMOMH
3Be3Jbl MOMKHO TOJBKO IIPEAII0JAraTh, II0CKOJb-
Ky B OBUKE€HMHN TIJIaBHOHN 3Be3Abl OOHapPy’KUBa-
IOTCA BO3MYIIEHUS, KOTOPble MOXKHO O0BSCHUTD,
TOJBKO JOMYCTHUB CYII[€CTBOBAHUE TNPUTSKEHUSA
CO CTOPOHBI Apyroro Tesa. VIHormga Takue TeM-
Hble TeJja, COrJIACHO BBIYMCJIEHUSM, UMEIOT TU-
NUYHble TIJIaHEeTHBIE MAcCChl, TAK YTO IIPEAIOJIO-
JKeHHe O cHUCcTeMaX, aHaJorudyHbix Hamei Coi-
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HeYHON cHCTeMe, OTHIOAbL He SBJISETCS COBep-
IIeHHO HeoGOCHOBAHHBIM.

Ycenemuocerh JIO0UTENBCKUX — HAaOMIOAeHU
BUBYaJBbHBIX AIBOHHBIX 3aBHCHUT IIPEXKIe BCEro
OT yBEeJUYEHUS U TuaMeTpa O0BEKTHBA HCIIOJIb-
3yeMoro MHCTpyMeHTa. B mpuBozuMoii Tabauiie

O603Haue- Cossespe Baeck W paccrosiHue CnekTpaJib-
HHUE MeXJay KOMIIOHeHTaMu Hbl€ KJIZCChl
a Phi6ut 4"3 | 5™3 2.2 | Oge A
v Jles 2,6 3,8 4.3 O6e K
1 Jena 3,7 3,7 5,2 O6e F
a onune Ilew| 2,9 | 5,5 19,6 O6e A
a [epkynec 3,5 5,7 4,7 MuF
el Jlupa 5,1 6,2 2,8 O6e A
g2 Jlupa 5,1 5,3 2,2 O6e A
B Jliupa 3,4 6,7 45,8 BuF
B Jle6enb 3,2 5,3 34,3 KuB
) Lledeit 3.8 7,5 41,2 Gu A

IepeuyyciieHbl HEKOTOpPble ABOMHBIE 3Be3IbI, KO-
TOPHIE pa3pelIaloTCs HA KOMIIOHEHTHI yiKe IIPHU
IIOMOII[Y OWHOKJSA HUJIM HeOOJBIIOTO TeJIeCKO-
na. OcobeHHO NPUBJIEKATEJLHLIMU OKA3BIBAIOT-
cA IpU BTOM TaKue NBOIMHHBIE, KOMIIOHEHTHI KO-
TOPBIX KAK IPeACTAaBUTEJN Pa3HBIX CIIEKTPaJb-
HBIX KJIACCOB OTJNUYAIOTCA MO IBeTy. (3Be3gbl
JIETKO HAWTH C IMOMOIIBID HAIINX KapT 3BE3JHO-
ro ueba.)

3Be3gHbIEe CKOIJIEHUA

C emge 6GoJsiee GoraThbIMH CHCTEMAMHU MBI
“MeeM J[eJIo B 3Be3AHBIX cKomneHuax. HekoTo-
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pble U3 PACCeAHHbLX CKONJEHILI MOXHO HabJIIo-
IaTbh Ja’ke HEBOODPYXKEHHBIM TIJa30M; B Ou-
HOKJIb OHU SABJIAIOT CO0OH NMpEeKpacHOe 3peJullle
(manpumep, Ilneansr, Acan u gp.). Yucao usse-
CTHBIX pPaCCeSIHHBIX 3Be3AHLIX CKOIJIEHUH B Ha-
miem Maeunom Ilytu npubnuskaerca k 340. Ko-
JIMYECTBO 3Be3[ B CKOIUIEHHUW MEHSEeTCA B Ipe-
JejaX OT HECKOJNBKUX JECATKOB JO HECKOJbKUX
Thicsid. IIpu 5TOM 3Be3[bl CKOIJIEHUA paciipeje-
JeHbl 00JblIel YacThi0 IO IJIOIALH, TUAMETD
KOTopoii cocTaBaser oT b g0 20 CBEeTOBBLIX JIeT.

Haa wabaogeHus ¢ OMHOKJEM IIPUTOAHBI
caenymolnue cxomyeHud (tabauima Ha cTp. 216).

Illaposevie 36e30HbLE CcKONJEHUS, U3 KOTO-
poix okoJsio 120 npuHagiesxat K cucrteme Mieu-
Horo IlyTu, pacnpegeseHbl NPOCTPAHCTBEHHO
CUMMETPUYHO B HIapoO6pa3HOii MoJIoCTH [ua-
metpoM okKoj0 130 000 cBeroBbIx JeT. B gpyrux
raJlJakTUKax ToJKe OOHapysKeHbl IIIapOBbIe
3Be3JHbIe CKOIJIeHUA. KpoMe HMX CUJIBHOI KOH-
EeHTPaUUH K I[eHTPY, UMEIOTCA APyrue oTINYus
OT pacCeAHHBIX 3BE3AHBIX CKOILJIEHWII: KOJUde-
CTBO 3Be3J B HUX JajKe C IOMOIILI0 COBPEMEH-
HBIX TeJIeCKOINIOB HeJb3s TOYHO IMOACYUTATH, HO
OlleHKM IIOKa3bIBalOT (B ciayyae caMbIX Oora-
TBIX), YTO HUX <«HACeJeHMe» JOCTUraeT MUJIIUO-
HOB 3Be3[.

Ilo puameTpy IIapoBbie CKOIJIEHUSA IIpe-
BOCXOJAAT pacceAHHble B gecaATku pasd. Ilo
BO3pAacCTy IIIApOBble CKOIUIEHUsA (OKOJIO 5—
6 MWIIUAPIOB JIET) TOKEe PE3KO OTIANYAIOTCA OT
pacceAHHBIX (OT HECKOJBKUX MUHJIJIMOHOB [0
HEeCKOJIbKHX COTE€H MUJIJIMOHOB JIET).

Ta6auia Ha crp. 217 comepuUT 0COGEHHO
KpacHBble IIaPOBble CKOILJIEHUS.
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OTKpBITBIE COBETCKHM AaCTPOHOMOM akKaf.
B. A. AmbapuymasHom 36e30Hble accoyuayui
ABNAIOTCA rpynmamMu pU3UYeCKH OYeHb I0XO-
JKUX ApPYr Ha gpyra 3Bes3a. OHHM uUMeIOT elle
f6oJee pPa3perKEHHYI0 CTPYKTYDY, YeM paccesH-
Hble 3Be3JHble CKOIJIEHUS, U II09TOMY 3aHUMAIOT

RnaMerp | preck 1:) naec c};r 0lsz)_()O
NGC Meccbe B YrJOBBIX| 1 | cpeToBBIX Cossespue
MHHYTax Jet
5904 M5 12,7 6,2 35 3Mes
6205 M13 10,0 5,8 34 TFepkynec
6341 M92 8,3 6,2 37 »
6656 M 22 17,3 5,8 22 Crpeuier
6723 — 5,8 6,0 40 »
7078 M 15 7,4 6,2 43 Ilerac
7089 M2 8,2 6,4 45 Bopgonei

emre 6GonbplIyio miaomaab Ha Hebe. Ilpesxge Bcero
Ha OCHOBe CIIeKTPaJbHBLIX AAaHHBIX AMOapIily-
MSAH TPUITEeJ] K BBIBOAY, UTO 3Be3JHbIe acCOIU-
aluyu AOJKHBI OBITH eIile OYeHb MOJIOABIMU U
COCTOATH U3 3Be3J, CBA3AHHBIX OOIIHOCTHIO
NIPOUCXOXKAEHUA KaK II0 MeCTy, TAK U II0 Bpe-
MEHH.

IlepemenHbIe 3Be3IbI

H3BectHo okosmo 15 000 3Besm, KoTOpble
NIPaBUJIBHBIM HJIHM HENpPaBUJIBLHBIM 00pa3oM, Obl-
CTPO WJIU MeAJIEHHO, HA eJUHHUIBI WJIU HOJU
3Be3JHBIX BEJIWYUH U3MEHSIOT CBOI OJieck. IIlpu-
YUHBI BTHX M3MEHEHUHM B pPAa3HBIX CJIy4Yadx
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COBEPIIEHHO Pa3JU4YHbI. B 3aBUCUMOCTH OT 3TOI'0
nmepeMeHHBIe 3Be3[bl JeJAT Ha IBa KJjacca.

Onruueckue nepemerHbvie 36e30bL, COGCTBEH-
HO TOBOp#A, He MEHSAIOT CBOeil CBETUMOCTH, OHU
TOJIBKO BpeMsi OT BPeMeHU 3aKpbIBaioTCs 0oJjee
TEeMHBIM CIOYTHUKOM (IIpollecc, aHaJOTUYHBIH
COJIHEUHOMY 3aTMEHHIO) U IIOTOMY B TaKuUe MO-
MEHTHhl Ka’sKyTcA HaM MeHee Apxkumu. K stum
ONTUYECKUM WJIU 3ATMEHHbLM NepemMeHHbLM OT-
HOCATCSI 3Be3Jbl, Ha3BaHHBIE 10 UX TUIHYHBIM
IIpejcTaBUTEJIAM — 3Be3JaMu Tuna AJroasa u
tuna f Jlupei. Urak, 3T0 Te 3Be3abl, Y KOTOPBIX
MJIOCKOCTU OPOUT CIIyTHUKOB IIPOXOAAT dYeped
Jy4 3peHus HabaogaTens.

3Be3gHas
© BeJIHYHUHA epuo
=8 Co3Besfgue B cgﬂ(gx Tur | Hassanue
g Mak- MHHHU-
™ CHMYM | MyM
o | Kur . .. | 378|973 | 331,5 | ¥ | Mupa
B | Ilepceir 2,3 3,5 2,87 | A | Aaroab
£ | Bausrens 3,7 4,1 10,15 d
B | Jlupa . . | 3,4 4,3 12,91 8
x | JleGenw 5,4 | 13,3| 406,7 M
w | Ledei . 3,6 5,1 | Henpa-

BHJIbHAS

) Lledeir . . 3,8 4.6 5,37 )

dusuveckue nepemerHble 386¢30b. 06pPA3YIOT
BTOPOIi Kyacc., ¥ HUX OeHCTBUTENHLHO MEHSIETCs
CBETHUMOCTb. IIpuuMHa M3MEeHEeHUS CBETHUMOCTU
pAda M3 HUX 3aKJII0YaeTCsa B PACIIMPEHUH U II0-
CHeyIOIIeM CiKATHH Teja 3Be3anbl. Ilpum sroii
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TMyJAbCALUYU TIPOUCXOAUT H3MeHeHUe ee TeMIle-
paTypsl, IJIOLIAAW M3Jydalolneil MOBEPXHOCTH,
a OTCIOla U CBeTUMOCTH 3Be3gbl. K 910l rpymme
npuHajiexar 3Be3abl Tuna O Iledes (uedeun-
Ibl) u 3Be3xbl Tuma Mwupa Kura, npuuem mo-
cjlefHUe UMeIOT OoJbIliMe IePUOAbl IIYJIb-
cauii.

Y pajxa Apyrux 3Be3l IMEePEeMEHHOCTh BBIZHI-
BaeTcs IMepUOAUUYECKUMHU BbIOpocaMu (dpyHIIus-
MH) BelllecTBa. MeXXIy ImpPoYuM, UMEHHO B BTOIi
Tpynne Mbl HaXOAUM TaK Hal3blBaeMble HOBbLe
36e30vl. Ix BBOAfAIee B 3abay)IeHHe Ha3Ba-
HHUEe — OHHM OTHIOAb He BO3HUKAIT B3aHOBO —
IMOSIBUJIOCH B Te BpeMeHa, KOrja Hu3-3a BHe3all-
HOTO yBeJHMYeHUs GJecKa TaKUX 3Be3J YKOPEeHU-
JIOCh MMeHHO TaKoe o6bscHeHue. C emle 60ib-
IIUMHU yBeJUYeHUAMHU OJiecka HayKa CTAJKHUBa-
eTcs B CIy4ae C86DXHOBbLLX.

Huoke eme pa3 mpuBOZUTCA B OOIIUX Uep-
TaX (He TOJIHOCTHIO) cXeMa IoJpa3hesieHus IIe-
pPeMeHHBIX 3Be3l. B ckoOKax ykKas3aHbI 0003Haue-
HUs, KOTODHIe HUCIIOJb3YIOTCSA B CIIHCKE HEKOTO-
PBIX IPUTOJHBIX IJs HaGIIOJeHUs IlepeMeHHBIX
3Be3[ (TabGauia Ha ctp. 218).

Onruveckue nepemerHbLe

3Beabl Tuna Agarois (A)
3sesabl tuna f JIupsr (B)

dusuueckue nepemernHbvLe

1. IlynbcaluoHHbIe IepeMeHHbIe
nedeuspl, 3Be34bI TUIIA
Mupsr Kura (M)

2. OpyNTUBHO-IEPEMEHHBIE
HOBEIE, CBEDXHOBBIE
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T'a3, KocmMHYeckas HBLIb, TYMaHHOCTH

B mpocTpaHCTBe MeKAy 3Be3faMU HaXOMLAT-
CcA HEPABHOMEDHO paclipefiesIeHHbIe 0OJIbIIINe KO-
JIN4ecTBa KOCMUYECKOH IBLIM U rasa, KOTOPHIE
MBI BMeCTe HasbIBaeM MexHc36e30HOI Mmarepueil.
Ee mnorHocTh, mpaBma, uUpe3BBIUAWHO HU3KAa
(B cpegaeM B Ky0 ¢ pe6pom 100 m momana O6bl
npubIU3UTENbHO OJHA MNBIJIWUHKA), OJHAKO OHAa
CHYKUT 3aMETHBIM IPENATCTBUEM IJS IIPOXO-
OSAIIero cBeTa 3Be3J[: OH YACTUYHO WJIM II0JI-
HOCTBIO IIOTJIOIIIaeTCA STUM BeIlleCTBOM U He-
CKOJILKO KpacHeeT. MesK3Be3gHOe IIOIJIOIIEHNE
TeM caMbIM ocJgabigeT CBeT 3Be3J, BCJIeLCTBUE
Yero OHM KaXyTcd HaM yJaJIeHHBIMU OoJblile,
YyeM 3TO eCTh Ha CAMOM JeJie.

MesxsBesguaa marepusa Ha 99% cocroutr us
raza u Ha 1% — u3 meplIM; ras u 3gech Ha 60%
COCTOUT U3 BOXOpPOZa, Ha 38% — u3 renus, a
2% cocTaBaAOT Apyrue saeMeHThl. IIblab cocTo-
AT, TO-BUAUMOMY, U3 YACTHUI[ TAMKEJIbIX dDJIeMeH-
TOB, pa3dMephbl KOTOPBIX 3aKJIOUEHBbI B IIpegesiax
or 0,001 go 0,0001 mm. T'as um meLIL Becerga
00HAPY X UBAIOTCA BMeECTe.

ITnieBble o6slaka, He OCBellleHHBIE cocel-
HUMHU 3Be3JaMH, yKe 3HAKOMBI HAM II0 pas3jud-
HbIM yuacTkam Mieunoro IlyTu Kak TeMHble
o0naKa UIU TeMHble TYmaHHocTu. OHU IOrJIO-
LIAI0T CBET MHOTMX HaAXOLALIUXCS 3a HUMU
3Be3J[; CYIIecTBOBaHME MX IIOATBEpKJaeTcd pa-
IMOaCTPOHOMHUYECKUMHU HaOmiofgeHuaMu. Bonee
MeJIKMe TeMHBble o6JlaKa, UMeIOIMe BUJA  «IIf-
TAa4KOB», HA3BIBAIOT 2100y iami. Ecnu nelieBnle
o6/iaKa OTpa’KaloT CBET COCEJHUX C HUMU 3Be3],
TO OHM IIPEJCTAlOT Ilepej, HAMU B BHJE CBETJIBIX
OTPANCATENIbHBLX TYMAHHOCTEL.

220



Ecnu zasoevie obnaxa obaydawTcs cocef-
HUMH 3Be3ZaMU U cBeTATCA (B 3TOM CJIydae OHU
n3JIy4aloT CBOM COOCTBEHHBIH CBeT oIlpejelieH-
HBIX JIJIUH BOJIH), TO MBI HaOJdIOJgaeM 3MUCCUOH-
Hble TYMAHHOCTU (IMHUCCUA — HUIJIydeHUe).

Ilo gopme cBersmueca (ra3oBbie HUJIHU MbI-
JeBble) TYMAHHOCTH [AeJdAT Ha AuddysHble u
mraHerapuble. Ju@@ysnvie TYMAHHOCTU UMEIOT
HeNpaBUJIbHYIO opmy, o6IamatoT pBaHOM, dac-
TO ByaJeo0pasHoil cTpyKrypoii. IlnanerapHbule
TYMAHHOCTU, TIOJYUYUBIINE CBOE€ Ha3BaHUE H3-3a
CBOMX, HAOOOpPOT, KPYIJIbLIX OYepTaHWii, gena-
IOUIUX UX [IOXO0XKUMH Ha AUCKHU IIJIaHET, BeChbMa
BEPOATHO, ABJIAIOTCH  CCTATKAMU  B3PHIBOB
3Be3] ' (CBePXHOBBIX) U COCTOAT U3 IeHTPATBHOMN
3Be3lbl OUYEeHb BBICOKOM TeMIepaTyphl, OKpY-
JKeHHO# OoJbIIoH TPOTSAKEeHHOIH ra3oBoit 000-
Joukoii. IX gmamMeTp MOJKET COCTaBJIATL He-
CKOJBbKO MapcekoB. CBeueHue TYMaHHOCTH BO3-
Oy:kgaeTcss OUYeHb HHTEHCUBHBIM YJbTpaduoJie-
TOBBIM H3JIYYEHUEM IeHTPaJIbHOH 3Be3bI.

UTakK, 0 coCTaBy TYMaHHOCTH AeJATCA Ha 2

1) Temuble TyMaHHOCTU (IBINL U ras),

2) oTpaskaTeJbHble TYMAHHOCTH (IIBLIB),

3) sMucCCHOHHBIE TyMaHHOCTH (Tas).

! 3neck B CYIIHOCTH OMATH Ta 2Ke olIHOKa, 4TO ObLIA
JomylleHa aBTOPOM NpPU o0bscHeHHu npupoAsl Kpabo-
BUAHOM TymaHHOCTH (cTp. 66). Il1aneTapHBIe TYMaHHOCTH
BO3HHKAIOT HA OMNpefeNeHHOH cTafWuM DBOJIOIUHN 3Be3J-TU-
ranToB.— Ilpum. nepes.

2 UznaraeMass aBTOPOM cXeMma JeJleHUs OepeT 3a oc-
HOBY BTODOCTEIleHHEIe XapaKTePUCTHKH  TyMaHHOCTei.
HHTepecyouecs THM BOIPOCOM MOTYT HalTH OTBET B
kHure: C. B. llukenbuep, Pusuka Mex3Be3THOU
cpensr, M., Uag-s0 AH CCCP, 1959. —IIpum. nepes.
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n A Toc
1952 | M 1]360” x 240" | 8,4 900 | Tenen OcTaTokK KpaGosupanas

CBePXHOBOH
1976 | M 42| 60" x 60" | 2,9 | 1000 | Opuon Oudpdysunas | TymannocTs
Opuona

6514 | M 20| 27" x 29" | 6,4 | 2200 | Crpenen » Tpudun
6523 | M 8| 35" x 60’ | 5,5 | 2500 » » Jlaryna
6618 | M 17| 37" x 46" | 6,3 | 3300 » » Owmera
6853 | M 27|480” x 240”7 | 7,6 | 1000 Cepepree Crpeswn | [lyaneTaphas lanTesn
6720 | 57 83" x 597 | 9,3 | 2200 | Jlupa » Konbuesas
7293 — 900" x 720" | 6,5 | 600 | Boposeit N




IIo dopme pasanuuaioT

1) puddysHble TYMAHHOCTH (KaK CBeTJble,
TaK U TeMHEIE),

2) nyaHeTapHbIE TYMAHHOCTHU (TOJBKO CBET-
JIBIe).

Ons wHabmaiomeHusa ¢ GHHOKJIEM WUIU HeGOJb-
IIMM TeJeCKOIIOM PEeKOMEHLYIOTCS CJeLyIoIue
00BbeKTHI (Tabauna Ha cTp. 222).

BOJIBIIIAA BCEJIEHHAS (METATAJIAKTHUKA)
1 KOCMOT'OHUA

BHeranaxTHuyeCKHe CHCTEMBI

Kpome nmamrero Maeunoro Ilyru (TanaxTtu-
KH), CYIIEeCTBYIOT ellle MHOTMe MUJIJIHOHBLI APY-
ruX TOAOOHBIX 3BE3SHBIX CHCTEM (CJIOBO «BHe-
rajJakTH4YecKHuii» U IIOHMMaeTcd KaK «JeXaluil
3a npefiesaMu Hamreii ['amakTuku»). ITH cucre-
MBI, OYE€Hb YaCTO UMeIOI[Ue CIIUPAJIbHYI0 CTPYK-
TYypYy, IpeKAe HAOI0gaIUCh IPHU IIOMOIIY OITHU-
YeCKUX HHCTDYMEHTOB, KOTOPBIE He MO3BOJIAJIU
paspelIuTh UX HA OTHeJbHbIe 3Be3abl. OHU He-
U3MEHHO IIpeJcTaBajii B BUe CJAOLIX CBETA-
IIUXCA HATEH, & TO3TOMY U MMOJYYUJIU HeyJad-
HOe HasBaHUE «CNUPANbHble TYMAHHOCTU», CO-
XpaHUBIIEeCs A0 CUX TOP.

HasBanue cnupanvhas TYMAHHOCTL YKa-
3bIBaeT, KaK ObLIO YIMOMSAHYTO BBINIE, HA CIIH-
panbHYI0 GOpMYy, MOAOOHYIO OUepTAHUAM Hallle-
ro Miueunoro IIytu. He Bce BHerajakTU4YecKue
TYMaHHOCTU SABJSIOTCA CIMPAJbHBIMH, 4YacThb
U3 HUX HUMEIOT JJIMUICOUAANBHYI0O MJIU HeIpa-
BUJIBHYIO dopmy. K cnupaavrHbim ranaktukam
OTHOCUTCA WU3BECTHAS TYMAHHOCTb AHOpomeldo.,
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K HenpasubHbiM — BUOUMEBIE B IOMKHOM IIOJIY-
mapuu Mazeraanoevr Ob6raka. OHM ABAAIOTCA
OnmaxaWImMMU K HAM 3Be3THBIMU CHUCTEMaMu U
BMeECTe C HEKOTOPHIMU JPYTUMHU OJU3KUMU TIa-
JaKTUKaMu U Hameil I'asakTukoit o6pasyioT Tak
HagpiBaemylo Mecrrnyro Ipynny. TanakTuku,
yZajleHHble HA PACCTOSHUA IO HECKOJbKUX MUJI-
JIMOHOB CBETOBHIX JIET, B HACTOsSIIEee BpeMs yHaa-
eTcA paspeliaTh Ha OTHEeJbHbIe 3Be3Abl. Ilpu
9TOM OKa3aJjloCh, YTO B 9TUX CHUCTEMAX HUMEIOTCA
3Be3Jbl BCeX HM3BECTHBHIX HAM CIEeKTPaJbHBIX
KJlaccoB U BeauuuH. Ho BooO6Ie onTwYecKu Jo0-
CTYHIHBI HaM OOBEKTH Ha PACCTOAHUU OKOJIO
5 MunIMapgoOB CBETOBLIX JIET.

Tpyzuo Ha3BaTh YUCJIO BHETAJAKTHYECKUX
cUCTeM, TaK Kak 0030p Heba ¢ OOJBIIMMU acT-
pokaMepaMu u 00paboTKa TUX HCCIEIOBAHUMI
Tpe6yI0T MHOIO BPEMEHU U IIOTOMY ellle He 3a-
KOHYeHbl. Juelo rajaKTHK OILEHUBAeTCS BO
MHOTO JeCATKOB MUJIJIMOHOB.

TanakTuku, momo6HbIe HAlllel, O0HAPY K UBAa-
10T BpalieHue. Ux guamerps gocruraioT 160 000
CBETOBBIX JIeT (TyMaHHOCTL AHAPOMEJHI).

Jnsa HaGmofeHus MBI MOJMKE€M OTOo0paTh pAf,
BHeraJJaKTUYEeCKUX CHUCTEM, HOCTYIIHBIX AJA Ou-
HOKJIeI UM MaJbIX TeJIeCKOIoB (Tabiauia Ha
crp. 225).

IIponcxoxaenne HeGecHBIX Tea

B xocmozoHuu, KoTOpasi 3aHUMAaeTCS IIpO-
UCXOXJAeHNeM U DPa3BUTHEM pa3JIUYHBIX Hebec-
HBIX Tej, TeCHO CONPHUKAcCAaIOTCSA €CTeCTBEHHEIE
HayKu, pumocodpus u yacro peaurus. Bee npes-
JIO}KEHHBIe 0 CUX ITOP KOCMOTOHHUUYECKHUEe TEOPUHU
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HeM30eXXHO MJOJIKHBI OCTABATHCA THIIOTE32aMU,
TaK KakKk KakJoe HOBOE OTKPBITHE pPa3BUBAIO-
ulefica HayKM JaeT HOBBIe YyraB3aHUA HA BO3-
MOJKHBIH BapUMaHT TIPOUCXOMKIEHHUS HeOeCHBIX
Tes. Ho uTo6BI Teopuu ObIIM IO KpaiiHell mepe
BEePOATHHIMHU, a He TOJBKO JHIIb YMO3PUTEJb-
HBIMH, B UX OCHOBE JOJI’KHBI JIEKATh JaHHBIE
HaOmogenuii. OHU JOJIKHBI II0 BO3MOXKHOCTHU
HAWJIYUYIIUM 00pasoM 0O0BSICHATL WMeHInecs
dakKTel U UX BOSBHUKHOBEHUEe Ha OCHOBe (pusuue-
CKUX 3aKOHOB. 4Yallle Bcero pasjM4YHbIe TEOPUU
OrpaHUYUBAIOTCA OOBACHEHUEM IIPOUCXOXK]e-
HUA OTHEJbHBIX T'DPYINI HeGecHBIX Tea (Halpu-
mep, Kocmorouusa CoaHedYHOI CHCTeMBI).

IIpoucxoncdenue 36e30 cBaA3LIBAETCA B Ha-
CTOsAlllee BpeMsA C MeK3Be3JqHOU maTepueii. Bia-
rogapa YIJOTHeHHIO (KOHIIEHTpanuu) paspe-
JKeHHOHl MaTepuum MOTyT o6Gpas3oBaThbCi IIpei-
IIECTBEHHUKU 3Be3[ — NpoT036e30bl, BO3HUKA-
oIllue TJIaBHEIM o0pas3oM B zpynnax (accoyua-
yuax mo AmGapuymsany). YacTUYHO H BBIIIe-
YIIOMSHYTHIe IJI00yJabl paccMaTPUBAIOT KaK Ha-
yajibHbIe CTyIleHu o0pasoBaHus 3Be3]. PaHblie
CUHUTAJIOCh, UTO Pa3BUTHE UAET OT KPACHBIX T'H-
rainroB uepes3 Gesble KapJuKU K KPAaCHBIM Kap-
JUKaM, HO OT 9TOro IIPeACTaBJIEHHS IIPUIIJIOCH
OTKa3aThCs.

IIo Bompocy o 6o3pacre mupa' B3TAAABL TO-
JKe pasJesIWIUCh, HO OJu)Ke BCero K JIeiicTBU-
TEJIbHOCTH IPeJCTABJIsSeTCA BeJIUYWHA B HHTEp-
Basie 10— 20 MmunIuapioB JeT.

! Tlog Tak Ha3bIBaeMBIM <«BO3PAacTOM MHpa» CIeAYyeT
MOHUMATh BpeMsA CYLIECTBOBaHMs [LOCTYIHOM Haulemy
Habmogenuio obnactu Bcenernoii. — IIpum. ped.
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Hpoucxoncdenue Coaneunoill cucremvr —
cIeIlMaJbHBIA pPasgenl KOCMOTOHHM, KOTOPBIi
MOJKET UCXOAUTL M3 OTHOCUTEJIBHO XOPOIIO M3-
BeCTHEIX HabuiogaTeapubsix (arToB. Hapsagy c
obpazoBanueM u cpoiicrBamMu CoJIHI[A DTH THIIO-
Te3bl JOJKHBI O0BACHUTH 00pa3soBaHMe U [IBU-
JKeHUe IJjaHeT, ux paccroaunus ot CosHina, co-
crtaB ¥ MHoroe gpyroe. Ho HecmoTpsa Ha Bce
MOIBITKH OO0BACHUTHL 9TO, CYLIeCTBeHHBIE BOITPO-
Cbl BO BC€X TEOPUAX OCTAIOTCA OTKPHITHIMU.

Hemenkuit ¢usocod KaHT mepBblfi  DOIEI-
TajicA BBIABHHYTH HAy4YHYI0 rumoresdy. Ilo ero
mHeHHno, CoJIHIle BOBHUKJIO OJHOBPEMEHHO C
ImJaHeTaMH TIPH CXKATHH O06GJaKa KOCMUYEeCcKOH
MaTepuu.

DPpaHUysCKUHA acTpoHOM Jlamiac, HalIpOTHB,
IpUJepKUBaAJICI APYrod TOUKH 3pEeHUA: Belle-
CTBO IIJIJaHET OTHAEJHUJOCh OT BpAallalolllerocs
Connila 61arogapa meHtTpobexxHoii cusie. Teopus
aHrauyanuua J[okuHca mpeciegoBasia  IleJb
O0BSACHHUTh BO3HMKHOBEHNE IIJIAaHET K3 CONHEY-
HOI'0 BeIleCTBa, IIpeAIlloJaras BO3JeHCcTBUEe Ha
ConHile Apyroil 3Be3fbl: IOCHAEAHAS «KOCHY-
gacb» CoJHIIA UM NOTAHYJaa 3a cO00O YacThb ero
BellecTsa B (popme curapnl, KOoTopas 3arTeM
pacnajach Ha OTHelbHble KYCKH — OyZyIIue
IJIaHeThI (TEOPUS CTOJKHOBEHUS).

dpyrue rumnoressl GbLIN PA3BUTHI B IIOCJIEI-
Hee BpeMsA COBETCKHMH ydeHbIMU PeceHKOBHIM
u IIIMuaroM ©B aMepPUKAHCKUM acCTPOHOMOM
Koitnepom.

B TecHo#l cBsi3M ¢ pasNMHYHLIMHU TOMBITKAMU
O0'BSICHUTH IIPOMCXOJKAEHNe Halleill IIJaHeTHOM
cucTeMbl HaXOOUTCS BOIIPOC, €CTh JIM KpoMme
3emau oburaemble TIaHeThl. J(Ku3HB, Kak
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U3BECTHO, HepPaspbIBHO CBg3aHa C T'UTaHT-
CKUMU MOJIeKyJlaMu  OeJKOBBIX  COeJUHe-
Huii. Ho mociegHue MOryT CyIllleCTBOBATEL JIUIIb
IPU BIIOJIHE OIpEeAEJIEHHBIX CTPOT'0 OrPaHUYEH-
HBIX YCJIOBUAX, HAIIpUMEP [IPU HAJIUUYUU KHUCJO-
poZa, UCTOUHHUKA DHEPTHuU, OIpeAeIeHHBbIX JHEB-
HBIX TeMIepaTyp U T. n. Ecam HUCXOguTh u3
9TUX OCHOBHBIX YCJIOBUH CYIIECTBOBAHUS KM3-
HH, TO MOYKHO IIpeAloJiaraTh, YTo B Haleil mia-
HETHOIf cHuCTeMeé UM MOTYT YAOBJIETBOPUTH
Mapc wu, 6bITh MOJKeT, BeHepa, Ha Bcex iKe
APYTUX IJIaHeTaX TeMmIiepaTrTypa HAJA DTOro JIU-
00 CJIHUIIIKOM BBICOKA, JMOO CJMIIKOM HH3KAa.
Ha6aogenus rosopar o Tom, uto Ha Mapce, mo-
BUAUMOMY, CYIIIECTBYIOT HM3IINe QOPMBI PACTU-
TEeJbHOM KU3HHU.

Ho us coBpeMeHHBIX HAOMIOZEHUH U BBIUMC-
JeHuil cJeAyeT, UTO MHOTOYNCJIEHHBbIe 3Be3Jbl,
noxo6uo CoJHIlY, UMEIT TEeMHBLIX CIIYTHUKOB,
T. €., BEPOATHO, IIJIAHETHI, KOTOPbIe, IpaBLa, He
HabJwgaoTea IpAMO, HO CYIleCTBOBaHHNE KOTO-
PBIX [JOKa3bIBaeTcA HaJeXHOo. YUCI0 TaKUX
CHCTEM, KaK YK€ CKa3aHO, COCTaBJISIET II0 OCTO-
POXKHBIM olieHKaM 0oKoJio 10 mumnnonos. U 6b1-
J10 6bI YIUBUTEJLHO, €CJIU Obl CPeIU CTOJIb 00JIb-
mioro uuciaa nmomoOHbIXx CosHIy 3Be3J TOJLKO
"Hamte CoJIHIle UMeJIO IIJIaHeTy, IPUTOAHYIO AJIA
oburauusa. IIpu sToM KUBBLIe CyIlleCTBA APYTUX
MJIAaHEeTHBIX CHCTEM OTHIOLL He JOJKHBI OBLITh
06a3aTenpHO ITOX0MKHK Ha Hac .

! Tlo Bompocy o Xu3HU BO BceslleHHON CM. KHUTY:
HU. C. IIknosBcKu#, Bcemewnas, KHU3Hb, pasyMm,
M., usz-so AH CCCP, 1962, a Ttakxe M. OBeHnpgeH,
JKusur Bo Bcenennoii, M., «Mup», 1965 u MexaBeaguasa
cBa3b, noja pex. Kamepona, M., «Mup», 1965.— ITpum.

peo.
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Mpbl xuBeM B TaKoe BpeMs, Korjga ueJjoBe-
YeCTBO yiKe IPUCTYIMJIO K PElIeHUI0 MHOIUX
MOJAOOHBIX BOMPOCOB; BCIOMHHUM XOTS OBl 00
ycnexax acrtpoHaBTuku. OTHIOAL He HeZOOlie-
HUBasg TPYAHOCTeH, KOTOpble ceHuyac KaxKyTcs
HEIpeogOJUMbIMU, MBI y)Ke BUAUM IYTb K pe-
LIEHUI0 MHOTMX AQaCTPOHOMHYECKHX mpobiem.
Mz cTouM y mopora rxocmuueckoil Ipbl.



OTKPBITHE BCEJEHHOH

IIYTh K HAYKE

3HAaHUA JPEeBHUX

AcCTpCHOMHS OTHOCHUTCS K CTapeHIIUM Hay-
KaM; ysKe B JPEBHOCTH JIOAH HHTEPEeCOBaJIUCH
cobpiTuAMU Ha HeGe. JIBe OCHOBHBIEe IPUYUHBI
BBIHYK/JJaJIU UX K 9TOMY : BO-II€PBbIX, B CBEeTUJIAX
OHM BUJEJU OJHUIETBOPEHHe CBOUX 0OOXKecTB, a
B OBUJKEHUAX HeOeCHBIX TeJl — BHIPaKeHue BO-
Ju 9TUX GOroB; BO-BTOPBIX, PETYJSPHOCTL IBU-
JKEeHUS CBeTHJ OblIa OCHOBOI cuYeTa BDPEMEHMH.

IIpexncraBienus o crpoeHuu BceseHHOI, ec-
TECTBEHHO, OBLJIM OTPAHUYEHbl IO IIPUYNHE HHU3-
KOTO YPOBHS Da3BUTHUA YeJIOBEYECKOro 00-
uiecta. [IodTOMY He YAUBUTENBLHO, YTO B Kap-
THHe MUpPa, CO3AaHHOW IpeKaMu, 3eMJia UMesa
BUJ OUCKa, B cepeuHe KOTOPOr0 HaXOJAWjIach
ux crpaHa (¢ ropoit Oaumn — mMecToM TpeOBI-
BaHUA OOTOB), a Ha Kpal €ro pacnojarajguch
H3BecTHBIe MM TOorga crpanbl CpeguseMHO-
Mopbda. Hajg aTUM mIoOCKUM ZUCKOM BBICHJIACH
"Hebecnas moJycdepa, K KOTOPOH B30JIOTHIMU
rBO3AAMU OBLIM IPUKPEIJIEHBI 3Be3Jbl.

T'pexku He ObLIN eIUHCTBEHHBEIM HAapOAOM, 3a-
HUMABIIUMCSA acTpoHomueii. Eie 3HauuTenbHO
paHbllle BAaBUJIOHSHe M E€THITAHE, KUTAHIBI U
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Maiia obyajany IMO3HAHUSAMHU, KOTOPHIE U CEeTrox-
HfA 3aCTaBJSIOT HAC YAUBIATHCA UX TOYHOCTH —
Beb TOTJZA He GbLIO IMOYTH HUKAKHMX HHCTPY-
meHTOB. TakK, M3BeCTHO, YTO, HAlIpUMep, Ipea-
BLIUNMCJIEHNE B3aTMEHMil y pPas3JIUYHBIX HApPOIOB
npoussoguiaock yxxe 3000—4000 mer masapn.

Ho uMeHHO I'PeKU CBOMMM AOTafiKaMU U Ha-
OIIOLeHUSAMU TPUAAJH AaCTPOHOMHUHU TOT BHUL,
KOTODHII OHA COXpaHWUJIa IO IIO3THEro cpelHeBe-
KoBbsA. TaK, yke ApHUCTOTesSb JOKa3aja LUIapoos-
pasHocTb 3emuu, Apucrapx CaMocckuii cuura,
4TO I[eHTPaJbHOE IIOJIOMKEHHE B ILJIAHETHOH CcH-
creme 3anumaet Counile, a I'epakauT 3Haja, 4TO
3eMJIA BpallaeTcsa BOKPYr CBOEH OCH M TeM BBI-
3pIBaeT BULUMOE CYTOUHOE BpallleHue HeOeCcHOro
ceoma. 'unmapx mocpefcTBOM HaOMIOZEHUH U
BBIUMCJIEHUHA JOBOJBHO TOYHO OIPeREeJUJ pac-
croaaue no Jlyuel B 33%3 guamerpa JIyHEI
(trounoe smauenue 30!/3), a OdparocheH mo Ha-
onromenuam ConHLla OUYeHb TOYHO BBIYKMCIIUJ
okpykHOCTL 3emuan. Ho ocobeHHO BaKHOE 3HA-
YyeHHe MMeJia MBICJL 00 o0lleil kKapTuHe Mupa,
KOTOpas MOJIyYWJIa CBOK OKOHUATEJNBHYIO Gop-
mysaupoBKy npu Iltomemee. OTa zeoyeHTpuye-
ckas KapruHa mupa (puc. 36), B Koropoil 3eM-
14 OTATH BO3Bpalllajach B IIeHTDP BceseHHOMH, a
ConHIile €cO BCeMHU CBeTHMJIAMU O0Opallajioch BO-
Kpyr Hee, o6pazoBajla OCHOBY KHUIU <«AJbMa-
zecr» («Benukoe mocrtpoeHues), B KoTopoit IITo-
JeMeil cUCTeMaTHYeCKHM WBJIOMKUJI acCTPOHOMU-
yecKUe 3HAHUA CBOEro BpeMeHH.

Kax Moriu sTu HeBepHBIE€ IIPEACTAaBJIECHUSA O
CTPOEHUH MUpPA COXPAHUTHCA B TeUeHUe MHOTUX
CTOJIeTUil, HECMOTPA HA TO YTO ellle BHAYUTEJb-
HO paHbllle H3BeCTHBle Trpedeckue GOUIOCODBI
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Puc. 36. TeouenTpuyeckas kaptuHa mupa Ilrtomemes.

BBICKA3BLIBAJIM T'MIIOTE3bl, KOTOPbIE COOTBETCTBO-
BaJIU JeMCTBUTEJIbHOCTH ?

IIpexxme Bcero 3Ta KapTHHA MUpPA COBIAaja-
Ja ¢ @aKTUYeCKUMHU HaOJIIOJeHUAMHU ; OBLIO BUI-
Ho, urto ConHue u JlyHa ABUIKYTCA HAL ropu-
30HTOM C BOCTOKAa Ha 3amaj, a TO, YTO BTO JIMIIL
oTpaskaeT BpalleHHe 3eMJU, CJIeIyeT He U3
HaOaomeHuii, a U3 U3BECTHBLIX CBA3eH ABIEHUN
U Jorudeckux paccyxgeHuit. Ho sHauuTenbHO
60JIee BAXKHBIM OOCTOATEJNHLCTBOM OBLIO TO, YTO
roCIIO/ICTBOBABIIAA B CpeJHUE BeKa MIe0JIOTUS
mojasifAia Joboe ApPyroe NpelcTaBjSHHUE O TIO-
JoxxkeHUn 3eMJau BO BcesleHHOIH: IepKOBL IIpe-
BBIIIIe BCero Oblla 3aMHTEpPEcOBaHA B TOM, 4TO-
O0bl coxpaHuTh cxemy Iltonemes. Toabko ¢ mo-
MOIBIO HUAEU O LEeHTPAJbHOM IOJIOKEeHUU 3eM-
JM IePKOBHUKHU MOIJVIA «JOKa3aThb», UTO IeMJIA
ABJAETCA IIPEANOYTUTESbLHBIM, «U36GpaHHBIM»
HeOeCHBIM TeJIOM, HA KOTOPOM KHMBYT «IOJ00USA
fora» u mamna KakK «HaMeCTHHK Oora Ha 3emie».
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Ham kaneHmaps

OpHoit U3 BarKHeHIINX 3aJa4 aACTPOHOMUH B
IpeBHUe BpeMeHa OBLJIO TBepHOe pasjesieHue
BpeMeHU Ha IIOCTOSSHHO paBHBbIe 0OJbIIHE IIPO-
MEXYTKH, OTCUMTBbIBaeMble oOT Hayajga. Oc-
HOBO#1 Takoro Kanendaps MoOryT GbITh BUAUMBIE
nBuwxkeHus: Jlyuol wiau Cosnna. IIpuHATBIE B
HacToflllee BpeMsA KaJjleHJaph OCHOBAH Ha JBU-
kennn Conuia. Tak Kak COJMHEYHBIH r'oJ ecTh
MIPDOMEKYTOK BpPEeMEHM MeXIy IABYMA CJeAyio-
UMY APYT 3a ApyroMm mpoxoxkaenuamu ComaHiia
yepe3 TOYKY BECEHHEro paBHOJEHCTBUS, HO OH MC-
YuCcIAseTcs He IeJIbIM KOJUYEeCTBOM CYTOK (Tpo-
nuxeckuil 200 cofepxKuUT poBHO 365 cyToK. b ya-
coB, 48 MuuyT u 46 cexkyusn, T. e. 365,2422 cy-
TOK), TO K HeMy yJKe JaBHO A00aBUJM TaK Ha-
3bIBaeMBbIi 6UCOKOCHbBLI OeHb, Gaarogapsa KOTo-
poMy HayaJio rofla MPOUCXOAUT B OLHO U TO JKe
BpeM4.

C mnHavana Hamero JeTOCYMCJIEHUS U3-3a
TIPOMBBOJILHOTO BBEJEHUS BHCOKOCHOTO JOHS B
KaJieHJape Boljapujicd HeBePOATHBIN Oecmo-
DPAIOK.

Pumckuit nmonkosogern; u ummneparop IOaui
Ilesaps mopyums CBOMM acTPOHOMAaM IIPOBECTH
pedopmy kajaengaps. CoraacHo eif, MecsAIbl IO-
ouepenno comxepaxkar To 30, ro 31 geHn, a K
28-nHeBHOMY (eBpasi0 OLUH Pa3 B UeThHIpe TIo-
oa npubaBisiercs oauH 29-i geus. Ho u Bo3HUK-
muii TakuM o6pasoM tOJAUGHCKUL KaneHOapb
He COXPaHWJICA B CBOEM IIePBOHAYaJbHOM BH]eE.
Tak Kak 0JaMaHCKuil rog aauHoio 365,25 cyrok
HECKOJIbKO LJHHHEEe TPOIMUYECKOTO, TO HAaYaJo
rojla TO/Ke MeJJIEHHO IepeMeIaeTcs.
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JIumre B 1582 r. manoit I'puropuem XIII 6z1-
Jla mpoBefieHa HOBad pedopMa KajeHIZApA, U B
IaJbHeilileM OH yXKe He M3MEHSJICA N0 HAIIUX
nueit. Ilpesxge Bcero B 2pUZOPUAHCKOM KaJleH-
Oape nocie 4 okTaA6pa 1582 r. 6bl0 mMpenosxe-
HO CJAeNyIOLMH JeHb cuuTaTth 15 oKTsa0ps, dUTO-
6bI YCTPAHUTL HabGe)KaBIIyIO B IIPeXKHEM KaJieH-
mape omubky B 10 gueit. Janee, 4-1eTHUil BUCO-
KOCHBII IIUKJ OBIJ YCOBEPIIEHCTBOBAH TEeM, UTO
OTHBIHe He CJIeJ0oBaJI0O [O0ABJSATL JEeHb BUCO-
KOCHOT0 roja K romzam, o603HAYAIOIIUM IleJIoe
YHCJIO CTOJIETUHM, 3a UCKJIIOUYEHUEeM TeX JIeT, KOr-
na umeao crojerust genutcsa xHa 400 (T. e. Buco-
KOCHbIMU rojamMu sasiagiorca 1600 u 2000, a
oobrunbiMu — 1700, 1800, 1900). Ocraromascs
BCe JKe U B 3TOM KaJleHAape OLIUOKA HACTOJBKO
MaJia, 4TO TOJBKO 4epe3 HEeCKOJILKO ThICSY JIET
BBIPACTaeT A0 IOJHEIX CYTOK.

Opuako He Bce CTPaHBI Cpa3y BBeJu y cebs
rPUTOPUAHCKUM KajeHjapb. Hampumep, B 1map-
c¢koii Poccuu crapblii I0JMAHCKUM KaJeHIaphb
COXpaHAJCA BILIOTH OO mobexbl Bemukxoit Ox-
TAGPHCKON COIMAJHUCTHYECKON peBosoiuu. Ilo-
aTomy npeHb OKTAOpPbCKOil peBoampouuu (25 ok-
TaA0psA II0 IOJMAHCKOMY KaJIeHZaplo) ecTh
7 HOAGPA MO rPUTOPHAHCKOMY.

Hauano nerocuucnenus B HallleM KaJieHJa-
pe omnpelensasioch IIePBOHAYAJbHO TOJOM OCHO-
Banua Puma (753 r. go H. 3.), a ¢ VII Bexa —
poskgeHHeM XpuCTa, I'oji POXKIEHUS KOTOPOI'O
CUUTAJICSA HYJIEBBIM. MBI OTCUUTHEIBAEM BPEMS OT
TOrO ’Ke HauyaJjia ¢ 0003HAYEHHUAMH «J0 Hallei
9pPBI» U «Halei 3pbi» (L0 H. 3. U H. 3.).

ITpomomxuTeILHOCT, M HA3BAHHUA MecALEeB
IepellJy K HaM U3 IOJIMAHCKOT'O KaJieHJaps,
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npudyem MecAnsl uroab (FOmuit Ilesaps) u
aBryct (pumMckuii ummepaTop ABrycT) cojep-
JKAT OJMHAKOBOe uHcJ0 AHell — mo 31 (4Tolbl
He OBLNIO TIPEJNNOYTEHHA HHU OJLHOMY H3 HMe-
Hogjareiyeii). HasBaHnus wmecsiieB oT ceHTA6GpsA
Jo JekaOps yka3blBalOT ellle HaA KaJleHJapb
PUMJIAH, y KOTOPBIX MapT (Mapc — 6or BOHHEI)
OBLI 1NepBbIM MecAlleM B TroAy (IO-TaThIHU
septem — cemp, octem — Bocems, novem — fe-
BATH, decem — gecaTs).

W ceropns pagom c HAIIUM KaJieHZApeM MbI
HaAXOZUM JApYyrue ero pasHOBUAHocTU. Eépeil-
cxuili xKanendapb, OCHOBAHHLIA Ha KOMOMHAIIMHI
COJIHEYHOr'O U JIYHHOTO TOAGB, HAuYKHAeT IeHb
BeuepoM B 18 yacoB u BeIeT CUeT JIET OT «CO-
TBOpeHus mupa» (3761 r. go H. 2.). Mycyrvman-
cKull KaaeHdapb OCHOBAH HA JYHHOM TroJie U
CUMUTAET roJbl «0T XUIXKPBI» — mobera Moxam-
mela u3 Mekku (622 r. H. 5.). B 1960 r. g1a es-
pees mavajca 5712, a jgag MycyJapbMaH —
1380 rogz.

IIpasga HaxoanT mopory

HecMoTpsi HA JOCTUTHYTYIO K CPeHEBEKOBLIO
TOYHOCTb HAOJIOAeHUH UM BBLIUHCJEHUI, BHOBDL
¥ BHOBL OOHADYIUBAJUCH DACXOMKASHUSA MEK-
Iy (paKTUUYeCKUMHU UM BBIUYMCJICHHBIMHU IIOJIOMKe-
HUAMH IJIaHET. ITO TFOBOPUJIO O CYIIEeCTBEeHHOH
omubKe B MCTOJNKOBAHMM [JBHUKEHUA ILJIaHET.
Kpome Toro, HoBble QaKThl, TAKHE, KAK OTKDHI-
Te AMEePUKH U ITIePBoe KPYTIOCBETHOE ITyTelllecT-
Bue MaresnnaHa, MO3BOJUJIM CMOTPETh HA IIPEXK-
HIOIO KApTUHY MHpa B cOBceM uHOoM cBeTe. Ilpen-
MPUHUMAJIOCh Bce 0OJIbIlIe MOMBITOK AJS 00BsAc-
HEeHUS HEeTOYHOCTe!l reolleHTPUUYECKON KapTUHBI
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Puc. 37. TenuoueHTpHYeCcKas KaAPTUHA MHpA
Konepuuxa.

mupa IlTomemesn. IIporpecc me mor GoJsiee OBITH
CIEepP'KHUBAEMBIM Jajke TAKUM KDPOBABBIM CYJIOM,
KaK HUHKBUBHUIUA (TAWHBI CYA KaTOJAUYECKOH
LIepKBH). PelnTe bHbIH MOBOPOT K HOBOMY yue-
HUIO OblJ caesnaH noaskoM Hukosnaem Komepuu-
koM (1473-—1543). Utorom ero umeii saBisercsa
HOBasl, <ZeJUOYEHTPU1eCKas CUcCTemMa MUpa
(puc. 37). CouHlle pPACIOJIOMEHO B I[EHTpPe, BO-
KDYT HEro o KpyroBbIM opOuTaM o0paliaioTcs
nnadersl. Ecau KomepHMK »TMM M He Joc-
TUT TOJHOTO COBHAJeHUS HAOJIIOZAe€MBIX U BbI-
YHUCJEeHHBIX KOODAMUHAT IIJIaHET, BCe-TAKHU ero
TPpyA OBLI pellalolidM IIAroM BIepelx MO CpaB-
HeHuio ¢ yueHueM IItonemes. Kak Beicmimit mep-
KOBHEIN CAHOBHUK (OH ObLI enmuckomnom), Komep-
HHEK OYEHb XOPOIIO 3HAJ CHJY BJIACTH LEPKBH.
Ero xuura, xoropas 060CHOBBIBajia U IIPOBO3-
rjaiiajija HOBoe y4YeHUe, BBIILJIA B CBET TOJBLKO
TOTZa, KOT/AA OH YXKe JIeXKaJ Ha CMePTHOM OJpe.

236



Toruac mocne moABIeHWs1 KHWUra ObLIa 3alpe-
nieHa u B TedyeHue 6ojee uem 300 jer crosana
IepBOif B NIANCKOM CIKUCKe 3alpelleHHOH JIu-
TepaTyphl.

Hranpauckuit momax [xkopmano BpyHo
(1548—1600) pasBuBas uped o cTpoeHuu Bce-
JIEHHOH, KOTODbIe OYeHb OJU3KU K TOMY, YTO MBI
3HaeM cerofHs. OH BepUJ He TOJBKO B I[€HT-
panbHOe nojoxxenue CoJHI[A B IJIAHETHOM CHC-
TeMe, HO U yTBEePKJaJ, YTO 3Be34bl He UTO UHOE,
KaK JaJieKue COJIHIIA. BpyHO HACTOJBKO OTKPHI-
TO 3alUINAJ CBOM HJeH JTa’ke Iepel 1ePKOBBIO,
YTO IMOABEPraJjica 3a 5TO IIOCTOSAHHBIM IIpeciie-
JOBAaHUAM U UITOHSAJICA U3 CTPaHbl B CTpPaHy.
ITocne cemuseTHero 3aTO4YeHUSA OH IIO-IIPEXKHE-
My OCTAaJICX BePeH IpaBle M, HaKOHel, OBbIJI
TMPUTOBOPEH WHKBU3UIIMEN K CMepTH U NyO0audy-
HO COK)KeH Ha KocTpe 16 ¢eBpana 1600 roza.

3HAUYUTEJBHO CIOCOOCTBOBAJ PA3BUTHIO U
YTBEDP)KAEHUIO cucTeMbl mupa HKomepHuka He-
menkuii acrpoumom HMoraun Kemaep (1571—
1630). Ecaiu KomepHuk mokasaj, YTo IIJIaHEThI
neuxyTca Bokpyr Coania, To Kemtep mpu mo-
MOIIM CBOUX 3HAMEHHUTBIX B3aKOHOB OOBSACHWI,
kax ouu ABUKYTcaA. K satum ugzeam Kennep mpu-
ImeJ B IepuoJ cBoei paboThl y M3BECTHOT'O TOT-
Ia gaTckoro actpomoma Tuxo Bpare npu um-
nepatopckoM naBope B IIpare. Tuxo DBpare
cobpaJi 3a BpeMs MHOI'OJIETHUX HaGIOgeHU# 00-
LIMPHBIA MaTepuas O ABUMKEHHUU IJIaHeT, KOTO-
poiii mocayxua Kemnmepy ocHOBOM A pacyeToB.
Ilepsviii u3s tpex 3axonoé Kenaepa yTBepx-
ZaeT, 4TO OPOUTHI IJIAHET IPEJCTABJIAIOT CO0OM
BJIJIAIICHI, B OJHOM U3 (POKYCOB KOTOPBIX HAaXO-
nutca Connile (B To Bpemsi kak KomepHukK eire
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cuuTan [JBUXKEeHHe KpYroBbIM). Bropoii saxon
00BsACHAET pasnudue OpOUTANBHBIX CKOPOCTeH
nnaner: B6aumsu or Coanua [B nepuzeauu.—
Ilepes.] oHu ABUMKYTCA OBICTPee, UeM BAAJH OT
Hero (B ageauu). Hakouemn, Tperuli 3aKOH paer
COOTHOIIIEHUEe MEXJAY TepuozoM oOpalileHusd
IIJIaHET U Pa3MepoM UX opOUT: yeMm GOJIbIIIE pac-
croaHue miaaHerel or CosHia, Tem 6oJblle Iie-
puog obpatmenusa. ITu 3akoHbl Kemepa n0 cux
IOp IpeTepleaHu JUIIh HeGOJNbIINe U3MEeHeHUA
B YACTHBIX CAydYasaX.

IToutu omHOBpEMEHHO € OTKPBITHEM [ABYX
TIepBBIX 3aKOHOB IBU)KEHUS IJaHeT B ToianIuu
(1608 r.) Obin m3obGpered Teseckomn. Iasuieo
Tamuneir (1564—1642), uranbsaHCKHUII acTpo-
HOM u Tpodeccop MaTeMaTUKH U (PUIUKH, IIO-
CTPOUJI TeJIECKOII U IIePEBLIM U3 JIofeH HanpaBuil
Ha Hebo TpyOy cHauasa ¢ HEeBATHU-, a 3aTeM C
TPUALATUKPATHEIM yBeaudeHueM. OH mepBbIi
yBHUIEJ KpaTepbl U MOpPA Ha JIyHe, OTEDPBLT da-
361 BeHepbl M OOHAPYMMJ, YTO IIPU paccMar-
puBaHuu He6a B TeJeCKON YMCJIO 3Be3] BBIpac-
TaeT LO rUraHTCKux maciitTa6os. Ho BaskHeiinee
OTKPBLITHE COCTOAJIO B TOM, UTO YeThipe spKUe
CBeTdIIMeCcsa TOYKM, KOTOPbIE OH YBUIEN PALOM
¢ IOnurepom, HempephLIBHO MEHSJIU CBOE II0JO-
JKeHHe OTHOCUTEJbHO  IIJIAHeThl — TO OBLIHN
cnytHuku IOmnurepa. J[BuieHue CHYTHUKOB
Onurepa 6Owio ansa anuness HaraagHeHmum
IOKa3aTeJbCTBOM NPABUJLHOCTA BBIABUHYTOTC
Konepsukom ydedus o ToM, YTO MaJbie Hebec-
Hble Tesja OOpalIAIOTCA BOKPYr OOJBIIUX, T. €.
u 3emius, B yacTtHocTH, BOKpyr Coanua. O 006-
paTuica IO IOBOAY Pe3yJsTaTOB CBOUX HabJIo-
JeHUH K Talle U ero acTpoHoMaM, 4dYToGhl ybe-
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IUTHh UX B IPAaBUJBHOCTHU CHUCTeMbl Mupa Kormep-
nuka. Ho pesyiabraTomM OBIJIO TO, UTO IIO3LHEE,
yiKe CeMUAeCATUNEeTHUM cTaplieMm, [anuneii Ob1a
cxBayeH MHKBusuiiueii. OH He Hales B cebe Jo-
CTATOYHO CHJI AJIS CONPOTHUBJIEHUA M IO JaBJie-
HUEM MHKBU3UTOPOB OTPEKCA OT CBOEro y4eHUs.
OH, KOTOpBIH NIpeACTAaBUJ HEOCIIOPUMEBIE [TOKa-
3aTeNbCTBa B MOJB3Y CBOUX HJell, Telepb, YTO-
Obl n36exaTh KOCTPA, AOJIKEH OblJ HA KOJEHAX
MMOKJSICTBCS B CBOEM Bepe cTaphiM, OeCCMBICJIEH-
HBIM IIpeAcTaBieHusAM. ['OBOPAT, YTO IIOCJE Ta-
KOTO YHUJKE€HHUS OH BOCKJIHKHYJI: «A Bce-TaKu
oHa BeptutcdA!>» Ho HWHKBM3NIIUA He YIOBJIET-
BOpUJIACh ero KJIATBOH, U JO KOHIIA CBOEH KU3-
HU, CJIeTloif U OOJIBHOII, OH OCTaBaJjicd ee IiJIeH-
HUKOM.

Onuako B yuenuu KomepHuka eme oTcyTCT-
BOBaJI OTBET HA BOIIPOC, TOUYEMY ABUIKEHUSA ILjIa-
HeT NPOMCXOIJAT MMEHHO TaKWM 00pasoM, a He
nHade. YacTh DTOro OTKPBITHUA MPUHAIIEKUT
aurauyanuny HMcaaxky Hperotony (1643—1727).
CBOUM 3aKOHOM TAZOTEHUSA OH JOKasaj, 4uYTo
cuyia TPUTAMKeHus  (rpaBUTAIUM)  IIJIaHET
yoepsKuBaeT  IJAHETBI HA HUX OpOuUTax.
dra cuja TeM OoJibllle, 4YeM OoJipllle Mac-
Chl INPUTATHBAIOIIUXCS TeJd, U 00paTHO IIPo-
MOPIIMOHAJbHA KBaJpaTy PACCTOSHUA MeXAY
uumMu (puc. 38). ITOT 3aKOH ABUJICH JOMOJTHEHU-
eM K 3akoHam Keimepa, KOTOpble ONIUCHIBAJTIU
@dopmy opObUT, HO He OOBSICHANU NPUYUHY ITUX
apaeHuit. OH MO3BOJISET MOHATH, HATIPUMED, IO-
YyeMy IIpi CTapTe paKeThl Ha 3emJie HeoOXoAH-
Ma OdJbliiasg cuia TArH, yeM Ha Jlywe (pasauy-
Has BeJMYMHA MaccChl, CJeI0BaTeJIbHO, Pa3Jny-
Had CHJa NMPUTSXKEeHUS W pas3juyHad cujua Aas
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Puc. 38. C ypanenuem ot 3eMyau cuja HNPUTSKEHUS
yMeHbIIAETCA OOpPaTHO HPOHNOPIMOHANBHO KBALpaTy pac-
CTOSTHUA.

MpPeojJoJIeHIsA TPUTAKEHUsA), U 1I0YeMy Cuja
TArM'M NPU CTApPTe C HCKYCCTBEHHON BHE3eMHOM
CTAHIUU MOJeT OBITH MEHbIIIe, YeM IIPH CTapTe
C TOBepXHOCTH 3eMJN (pPa3JuYHOe pacCTOAHUE
OT IleHTpa 3eMJM KaK IeHTPa IPUTIAMKEHHUS).

B nocaeayiomiye cToJeTUsS acCTPOHOMUS pas-
BUJIACE B 0OMIMPDHYIO HAYKy, KOTOpad Aejujach
Ha Bce 60Jblllee YUCJIO HaIlpaBJEeHUIi, HATIpUMeEp
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acrpomerpus (onpefeieHue HeGECHBIX KOOPAU-
HaAT CBeTWUN), 36e30Has acTPOHOMUA (HAyKa o
3Be3jJax), KOCMO2ZOHUA (UCCIeJOBaHUE IIPOUCXO-
sk AeHUsA HebecHBIX Tena), acTpoduiuka, paduo-
acTpOHOMUA U T. [I.

Acrpoanorua

ACTpOJIOTHIO, WU «UCKYCCTBO TOJKOBAHUSA
3Be3/», KaKk OHa elle Ha3bIBAeTCSA, HU B KOEM
ciaydyae HeJb3d IIyTaTh C acTpOHOMHeEH. AcCTpo-
JIOTUA IIpeTeHAyeT (TaK U OCTAaBasiCh IPH CBOUX
HaMepeHUsX) Ha IpeJcKa3aHue XapakKrepa MU
cyABOBI UeJIOBEeKa II0 IOJIOXKEHUIO CBETUJI B OIl-
pelesieHHBIH MOMEHT (IpM poKIeHuu). Bpemsa
paciBeTa acTtpoJioruu MuHoBajso. Tuxo Bpare
Obls1 y6erxTeHHBIH CTOPOHHUK 3TOr0 yYeHHUs: B
TO BpeMsA He OBLJIO YeTKOW IpPaHUIBI MEMKIY acT-
poJiorueii u acrpoHomueit., 1 mo cux mop cyiue-
CTBYIOT MHOI'OYHUCJIEHHbIE HeBeXKeCTBEHHbIe IIPH-
BEpPKeHIBI 3TOM 6eCCMBICIUIBI.

AcrpoJyoru IpeACTaBJSIOT CXeMaTH4YeCKHU
MMOJIOYKEHUSA CBETUJI B IIEPUOJ POXKAECHUSA Yelo-
BeKa. 3aTeM II0 dTOMY 20POCKONY <«OIpenesseT-
csi» XxapakTtep u cyabba poxkgenHoro. Ilpu satom
aCcTPOJIOTH UMEIOT AeJio ¢ 30JUaKoM, IIaHeTaMH
¥ TaK Ha3blBAa€MBIMH «JOMaMu». Bce IiaHeTHl,
Conune u Jlywa, kak u 3Haku 3oJuaKa, KOTO-
pble U UMEIOT 3HAUYeHHEe «IZOMOB» (TaK KaK B
HUX OBIBAIOT IJIAHETHI), HAJEJSIOTCS acCTPOJIO-
raMu HEKUMH ¢«OCHOBHBIMHM CBOMCTBaMH».

9TH NpuUNUCcaHHble cBeTuaaM GQYHKUUU BBI-
6paHbl BeCbMa IPOM3BOJIBHO, MHOIJA 3aUMCTBO-
BaHBI U3 CKasaHuii u mudoB (Hanmpumep, BeHe-
pa —Kpacora, cyacThe B JI06BH, Mapc — Boii-
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Ha, HecuacTbe). IIpu GoJsplIOM YuCJe pa3jIUy-
HBIX KOMOWHAUU# KOH@Uzypayuil (MIOJ0XKeHU)
CBETUJI OTHOCHUTEJBHO <«/IOMOB» IOPOCKOI MOJKET
«IIpeAcKas3aTb»  CTOJb MHOTO  pas3iIUdYHBIX
CBOMCTB, UTO HEKOTOpPble U3 HMUX COBIBAIOTCSH.
Taxkue TODPOCKONBI CUYHUTAIOTCA y aCTPOJIOTOB
«ycmexoM», B TO BpeMs KaK O MHOI'MX He-
CcOBIBIIINXCA «IIpeficKasaTeau» moiadyar. OcobeH-
HO OYE€BUJHBIM CBUJETEJIHCTBOM HEHAYYHOCTU
aCTPOJIOTHYECKHX I POPOYECTB SABJAETCH TOT
¢daKT, 4TO rOPOCKOIBI AJig OJMU3HEN 0B OOBIYHO
ONUHAKOBHI, MEXIY TeM CBoiicTBa XapaKTepa
U cyas0Bl OJM3HEI0OB YacCTO COBEPIIEHHO pas-
HEIe.

KAK PABOTAIOT YYEHLIE

OnTudyeckue HHCTPYMEHTHI

OcHOBHBIM HAO0MIOZATEJBLHBIM aCTPOHOMMU-
YeCKUM HHCTPYMEHTOM sABJIseTcs TejeckKon. Ha
yJIaBJIMBaeMOro UM CBeTa MLl y3HaeM MHOTO OT-
IeNbHBIX (HaKTOB OTHOCHUTEJIBHO HAOJIOZaeMbIX
00bekToB. Ho omTuyecKuii TejecKoNm B IIOCJEH-
HHe ToLbl yixe 0OJIbllle He OZHHOK — C IIOMOIIIBIO
PaZuoTeNIeCKONIOB YAAJNOCh «YCJBIIIATHLY CUIHA-
ab1 BeeseHHoid.

Pemrenne pasiauyHbIX 3aga4y obGcepBaTopuit
3aBHCHUT OT Pa3JIMYHBIX XapaKTePHCTHUK TeJec-
KoIa. ¥YeenuuenHue — 3To0 4YUCIO, KOTOPOE IIO-
Ka3bIBaeT, BO CKOJIbKO pa3 JaJieKu#l IpeaMeT
Ka)keTcsa mpubau3uBUIUMCH, — B TO Ke BpeMd
TECHO CBSI3aHO ¢ 0JecKoM HaO0JIIaeMoro o6s.-
exta. Hampumep, ecau Jlyna Habamogaetcs C
OYeHb OOJBIIMM YBeJlNUYEeHHEM TeJecKolia, TO
ImoJie 3peHUA 3HAYUTEJbHO TeMHee, dYeM TPU
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O6sermua

Cobuparowas nuH3a

Puc. 39. VerpoiicTBo JIMH30BOro TeIEeCKOIA
(pedpaxTopa).

MeHbIleM yBeaudeHuu. OITHOBPEMEHHO C poOC-
TOM yBeJUYEHHUs YMEHbIIAeTCH IJIOUIAlb BUIM-
MOTO B TeJIECKOII yyacTka He0a (noJe 3perHus).
CinemoBaTenbHO, ecliu, HATIpUMED, TpebyeTcsa Bu-
IeTh IlneA Bl MOMHOCTHIO, TO Ilejiecoo6pa3Ho oc-
TAHOBUTHCA HA MEHLIEM yBeIWdYeHUU. Baxkuyio
POJIb UrpaeT TaKsKe PA3peulaou,as Cula Tejec-
KOIIa — CIIOCOOHOCTH «pa3fesdaTh» OUeHb 0.JIu3-
KHe OPYyr K Apyry touku. OHa yBeIMYUBAETCS
C yBeJMYEeHHEeM BXOJHOTO OTBEPCTUS TeJeCKOoIa.

Onucanue HECKOJLKMX TAKHUX XapaKTepuc-
THK yiKe MOKa3blBaeT, KAK MHOrooOpasHbI Tpe-
foBaHUA K Tegeckonmy. K sromy craexayer moba-
BHUTh, YTO BO MHOTMX CJy4YadAX INepel TeJeCKOo-
IIOM CTaBATCA ellle U ocobble 3afayM, TaK Kak
OH INIpeJHa3HAauYeH [IJas HaOmogeHuili He BU-
3yaJbHBIX, a GororpadruyecKux, a TaKxe U
crueKTpaJabHBIX. O0paTtumcsa Telepb K BasKHeii-
LIMM THUIIAM TeJeCKOII0B, KOTOpble MBI HalifieM
B o6cepBaTOpUAX.

1. Jlun3zosvie Teneckonst (peppakKropsl)
SABISIOTCA CAMBIMMU CTAPBIMU M OCHOBHBIMU HH-
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Obzermus Oxynap

Poranvhas naocKocmo

00BeKmusa U OKyAApd
T N
— - -
—
_
F f >
Porycroe paccmosHue PoxycHoe
obsexmusa paccmosHue
Olfy/mpa

Puc. 40. O6pasoBanue u300pa’keHus B ACTPOHOMHYECKOM
TeJeCKoIe.

M' — obpaTHoe neiicTauTesbHOEe usdobpaxeHune obbexTusBa, M" — 06-
paTHOe MHHMOE yBeJM4YeHHoe M3o6paxeHHe, KOTOpPOe OKYJIAD CTpO;
HT HA ceTyaTKe rJjasa (anuHa Teneckomna F -+ f, ysenuuenme F/f ).

cTpyMeHTaMu Ans HabnogeHus Heba (puc. 39).
Ty6yc TpyOBI COAEPIKUT OBE CHCTEMBI JIMHS.
Opna us Hux, obpamieHHas K o0BbeKTy (cBeTu-
J1y), HasbiBaeTcsa 00BeKTU60M U JaeT TO BO3-
MOJKHOCTH N0oAoOHOe cBeTuay, HO 006parHoe
usobpaxkenue. IIpenomaeHHble 06 BEKTUBOM JY-
Yy BCTpedyawTcsa B GOKAJBHOM MJIOCKOCTU, Iep-
MeHAUKYJIAPDHOH OITHUYECKON ocH (cpegHeil Ju-
HUH) Tejeckomna. PaccTosHue oT 00BEKTHBA 10
dokyca, Jexkalero Ha OCH, Ha3bIBAIOT QOKYC-
Hbim paccTosnuem ob6mekTuBa (puc. 40). Yem
6oabllle GOKYyCHOe paccrogHue OOBEKTUBA, TEM
6oJbllle pa3dMephl U306pakeHnd.

ITocTpoenHoe o06BeKTUBOM OoGpaTHOe HM306pa-
JKeHue paccMaTpUBaeTcs JaJjiee ¢ MOMOIILI0 BTO-
poit cucteMbl JNUH3 — OoKyaapa. Orynap pmew-
CTBYeT KaK JIyNa, OH JOIOJHUTEIBHO YBeIHYH-
BaeT u3obparxenune o6bekTHBa. YTO KapTHUHA OC-
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TaeTcA IlePeBepPHYTOil, He MeIlaeT ACTPOHOMY
OH OXOTHO MUPUTCA C IIepeMeHOH CeBepHOTo U
I0O’KHOT'0, BOCTOYHOrO H 3alaJHOro HaIlpaBJe-
HUil, B TO BpeMs KaK BOCCTaHOBJeHUHE OPUEHTa-
LUU TIOBJEKJO OBl 3a CO00M JIUIIHHE TIOTEepPU
cBeta. Yem Kopoue GOKYCHOE PacCCTOAHUE OKY-
Jasapa, TeM OoJibliie ero coGCTBEHHOE yBeJIUYeHUe
U TeM OOJbIlle pasMep U300paKeHUs.

Taxkum o6pasom, oblilee yBeJuUUeHHE CHCTe-
MBI 3aBHCUT OT (POKYCHBIX paccToaHuii obeux
cUCTeM JIMH3 B TejiecKone. Ero MOYKHO BBIYUC-
JIUTh 10 popMyJie

dokycHOe paccTosiHHe O6BbeKTHBA

YBeJuuenne = D
OKYCHO€e paCCTOﬂHHe OKYyJisipa
840
= (Hanpumep, —m’%ﬂ— = 84).

Taxk kKak OKyJsAp TesleCKoIla SBJISIETCS CMEHHOM
JIMH30#, TO OKYJADHI C Pa3IUYHBIM (POKYCHBIM
paccTosiHueM O0ecleYuBAIOT PA3JUUYHBIE yBeJH-
YeHUS.

2. 3epranvHbie Teneckonsl (pedhaexTopbl)

Brarogaps BO3MOXXHOCTU H3TOTOBJIATH BCe
foybLIINie CTEKJSAHHBIe JUHBBI (IPeXKAe BCero
OTJIMBATH HX) JUaMeTP O0BEeKTHBA MOMKHO OBLIO
yBeJUUYUBATH Bce Ooiblie u 6osblite. Ho Tak xak
3TO yBeJHYeHHEe MMeeT TeXHUYeCKHe TI'DaHUIBI,
TO yiKe MaBHO IPHUILIN K MBICIH O TOM, YTOOHI
BMECTO JUH3bI IOCTABUTH HA €e MecTo 0oJblloe
sepkaso. Takue 3epkaJjia UBrOTOBJATL Jerde,
yeM GoJibllie JIMH3BI U3 CTeKJa. Bo-nepBEIX, B
caydae 3epkasa ob6paborku (maudosru) Tpedy-
eT JIMIIb OJHA ITIOBEPXHOCTDb, BO-BTOPHIX, OHU MO-
I'YT COCTOATH M3 HAMHOTO GoJiee TOJICTOrO CTeKJIa,
uyeM OHO JIy4Ille 3allIUII[AeTCsi OT IOBPeKAeHUA
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110 KACGETP3HY

1
L/ Madarowue
BcnomozamensHoe
3eprano
ayuu
]
110 HbHOTOHY
]
Nadarowue
Mapabonuueckae Benomozamensroe
3eprano 3eprasno
ayyu
]

Puc. 41. YcTpoiicTBO 3epKajJbHOTO TENECKOIA CHCTEM
Kaccerpena 1 Hriooroua.

(Kpome TOro, 3epKaJio MOAJeP:KUBAETCA KpeIlie-
HUEeM Ha ero CTOpoHe, He o0OpaIlleHHOH K 00hex-
Ty). KaK bl TeJecKon ¢ oTBepcTueM 00Jiee MeT-
pa (IuamMeTp 00BbEKTHEBA) ABJIAETCSA 3€PKAJILHBIM.

Ilesnp mpuMeHeHUS BOTHYTOTO IIOJMPOBaHHO-
ro 3epxaJjia B pedJeKTopaXx COCTOUT B TOM, UTO-
OBbI IIPHU IIOMOIIIH €ro MOCTPOUTH II0 BO3MOMKHOC-
TU ApKoe usobpaxkenue obbexra. Tak Kak Ta-
KOoe 3epKaJio (HeCMOTpPA Ha ero IpeuMyIecTBa,
Ha KOTOPBIX MBI 3/leCb He MOXKeM II0APoOHO Oc-
TaHABJUBATHCA) He ABJIAETCA «IIPO3PAYHBIM»,
KaK 00beKTHUB, TO BCTAET BOIIPOC, KAK U300pake-
HHe, IOCTPOEHHOEe 3ePKAaJIOM B ero pokyce BHYT-
pu TyOyca TeJslecKolla, cIelaTh JOCTYIHBIM &JIA
HaOJII0eHUsA IJ1a30M.
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Ha puc. 41 mokasausl JBa BO3MOMKHBIX Ba-
puanrta. Koncrpykuua HbroToHa comep:KUT Ha
ONTHYECKOH OCH MaJioe IIJIOCKOE 3epPKaJjio, KOTO-
poe MeHseT XOI Jydeil, HAIPABIASA UX IOJ IIPA-
MBIM YTJIOM B CTOPOHY, K OKYJIADY.

B cucremy KaccerpeHa BKJIIOUEHO BBINIYKJIOE
«yJaBIUBAIOIEE» 3ePKaJIo, KOTOPOe HaIlpaBJid-
eT JIy4Yu K OKYJSAPY 4Yepe3 OTBEPCTHE B I[€HTPE
rJIaBHOTO 3epKajia. Bo mHoOTuX pedJieKkTopax
YYBCTBUTEJbHOE K M3MEHEHUSM TeMIepaTyphl
3ePKaJI0 U OKYJAP IOMEIIAl0TCA He B OJHOM
JKecTKOoM TyOyce TpyObl, a IOIAepP>XUBAIOTCI B
HeoO0XO0AMMOM B3aUMHOM IIOJIOMKEHUH IPU IIO-
MOIIIY KOHCTPYKIIUM cTep:KHell. 3epKalbHble HH-
CTPYMEHTHI JAal0T BO3MOXKHOCTH IIOJYYaTh 3HAa-
YUTeJIbHO 6oJiee SpKHe U300pPaKeHUs.

Monruposxa

Boubuioe 3HaueHue O MPaBUJILHOMR paboThI
TeJeCKOola MMeeT ero yCTaHoBKa. UToOwI 3amu-
TUTh UHCTPYMEHT OT COTPSICEeHUIi, OH BMECTe CO
cBOeii MOHTHPOBKOM CTABUTCA HAa OCHOBaHHE B
BUJe KOJIOHHBI, HEe CBA3AHHOM ¢ OKPYIKAIOIIUM
ee 3paHueM. Taxum o6pas3oM, KoJebaHUs IIO-
clieHer0 He IepemaroTcsa HHCTpyMeHTy. Ilpm
5TOM OOJIBIIIYIO POJIb HUrPaeT TaKyKe TOo, 4YTO
MHCTPYMEHT AOINyCcKaeT TOYHOE M yJao0HOe AJis
paboThl CcOMpPOBOXKIeHUe HeOGeCHOTO CBOJIA.

3Iech BBIpYYAaeT nApPANAAKTUYecCKAs MOH-
Tuposxa (puc. 42). CyluiHOCTh ee COCTOUT B CJie-
IYIOIIEeM: TeJIeCKOI MOJYKEeT BpalaThbCsi BOKPYT
ABYX OCell — YacoBOM OCHM H OCH CKJOHEHHUS.
YacoBaa oCb TlapajjeabHa 3eMHOH ocu (OHa
JOJI’KHa BBICTABJIATLCA B KaXKJIOM MeCTe Ha-
OJMIOleHUA B COOTBETCTBUM C €ro IIMUPOTOH) U
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KonouHa

Puc. 42. IlapanmrakTHyeckass MOHTUDOBKA.

HaIpaBJieHa Ha IHoJiIoc Mupa. Tak Kak BUAUMOeE
BpalleHre He0a IPOUCXOAUT BOKPYI' 3E€MHOMH
ocu (ocy Mupa), To HeOOGXOOZUMO TOJBKO ABUTATh
TEJIECKOII C TOM K€ CKOPOCTBHIO BOKDPYT 4acoBOil
ocu; TOrja Kakjas 3Be3fia, MOMMaHHAA B IOJie
3peHus, ocraercs B Hem. CiexxeHue BeJercss C
TMIOMOIUBI0O TOYHBIX MEXaHUYECKUX HJIHU 3JIEKTPH-
YeCKUX NPUBOSHBIX YCTPOICTB, KOTODPHIe OOBIYU-
HO YIPAaBJSIOTCA TOYHBIMH ACTPOHOMMNYECKUMU
YyacaMu, UAYIIUMHU 110 3Be3JHOMY BpPEMeHU.
HauGonee KpymnHble COBPeMEHHBIE TeJIECKO-
bl — pedJIeKTOPbl ¢ OYeHb O(OJBIIUMU JAua-
MeTpaMu 3epkaJ. Kpynueitmuii HMHCTpyMeHT B
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EBpone ycranosmen B TayrenGypre 61u3 Hens: !
(snamerp 3epkaia 200 cm); 8 CCCP samnanu-
POBaHO CTPOMUTEJBCTBO 6-MeTpoBOro pedJeKTo-
pa. Kpynuefimnuit pedpiekTop B Mmupe (uamerp
3epkaja 5 M) Haxomurca B Kamudbopuuu, Kpym-
Helmuii pedppaxTop (c JuamMeTpoM OOBEKTUBA
102 ¢ u pokycHbIM paccroaHuem 18 M) — B
Yuxkaro.

Pasymeercs, TeNeCKOIIbI IIPeACTaBJIAIOT CO-
60i1 caMy0 3HAUYUTEJIbHYIO YaCTh aCTPOHOMUYE-
CKOrO <«apceHania», HO B CJeAyloilleM pa3jelie
MBI OyJeM HMETh BO3MOMKHOCTL YyOEAUTHLCS B
TOM, YTO ACTPOHOMBLI pPAacCIOJAralT ellle U ps-
JOM JIPYTMX UHCTPYMEHTOB AJISI HCCJeJOBaHUA
HeOeCHBIX TeJ M IIPOIleccOB BO BcenmeHHOH.

MeTOlIBI HCCIeI0BaHAA

JdHem u HOYBIO PaGoTalOT acTPOHOMEBI B Ha-
y4YHBIX obcepBaropusx 3emuau. Kpome omucal-
HBIX MCCJIeJOBaTeJIbCKHX pafoT, K UX 3ajadam
OTHOCSATCH U TaKWe, KOTOPble JOJIKHBI OBITH IIO-
CTaBJIeHbI HA CJAYKOY eKeJHEBHBIM INPaKTUYe-
CKUM IIOTpPeOHOCTAM uejgoBeka. V3 OOJIBIIOrO
yucjia TAKMX 3aJaY HeKOTOpPble Mbl PACCMOTPUM
nogpobHee, 4YTOOBI MOHATHL UX CYIUTHOCTH U 3HA-
YeHHe.

Crymcba epemenu — ogHa U3 TeX 3ajmad, KO-
TOpBIe JOJIXKHBI BBIIOJHATHLCA HelpepbIBHO. Ha-
WY CYTKM KAK OCHOBHAS e€IWHUIIA BPEeMEeHHU fB-
JIAIOTCH IMPOU3BONHLIMHU OT BpALleHUS 3eMJIHU.
IdeHbr HauuHaeTcA XM KOHYAETCS B MOMEHT HUK-

I B CCCP HezaBHO BCTYNHUJ B CTPOH TeJeCKOI-ped-
JeKTOp ¢ auamerpom 3epkasna 2,6 m (KpeiMckas acrpo-
dusuueckas obGcepsatopus). — Ilpum. nepes.
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Heit kyapmunamuu CoJsHIla, T. €. B MOMEHT €ro
caMoro rJyGOKOro IIOJOMKEHHUS II0J TOPHU3O0H-
TOM.

VYKe mpu pacCMOTPEHUH INOSCHOTO BpeMeHU
MBI BBISICHWJIM, YTO 3Ta KYJbMUHALIUA B MeCTaX
¢ pasJquyHoil reorpaduyeckoil LOJATOTON NMpPUXO-
IUTCA H4a pasHoe BpeMsa. Ho Kpome pasiauuus,
00yCJIOBJIEHHOTO 3THUM, CYILIECTBYET elle U APY-
roe, KOTopoe yciaoxkHsaer cuer Bpemenu. Coroac-
HOo BTOpPOMY 3akKoHy Kemnepa, 3eMas aBuxxercs
mo ceoeit op6ure BOKkpyr CoJiHIla He C IOCTOSH-
HOM CKOPOCTBIO: HA ydYacTKaxX opOurhbl, 0oJee
onuskux Kk ComHny, ee ckopocts OoJsbmre. Ilo-
atomy u CosiHIle B pasHbIe BpeMEHA roga KyJb-
MUHHUDPYET B OJJHOM U TOM JKe IIYHKTe He B OTHO
BpeMs, NIPUYEeM BpeMs BepXHell KYJIbMUHALIUU
MOJKeT OTJIMYATBhCA OO YEeTBEePTHU Yaca OT KYJIb-
MuHanuu «cpegdero» Couuma. Takas mempa-
BUJIbHAS II0CJEe0BATEIbHOCTh MOMEHTOB KYJIb-
MUHAIUH, €CTeCTBEHHO, He MOYKET CJYXKUTH OC-
HOBOM TOYHOro cuera BpeMeuu. IlosTomMy B oc-
HOBY CYeTa BpPeMeHM AaCTPOHOMBI IIOJOXKUJIU
BUAUMOe ABUIKeHUe cpexuero CoJHia, mpuyem
MPUHUMAETCSA, YTO 3eMJd ABUIKETCA BOKPYT
CosHIla IO KPYroBoil opOuTe COBEpIIEHHO DpaB-
HOMEPHO.

CiiejoBaTesIbHO, TPABUJIBHO CHEJAHHEIE COJI-
HeYHBbie UYachl MOKA3bIBAIOT He CpexHee, a UC-
TUHHOe MecTHOe 6pems. UToOBI TOCTABUTH Yachl
IO COJNIHEYHBIM dYacaM, CJIefyeT IIPeKJAe BCero
npubaBUTh WX BHIYECTh U3 UX MMOKa3aHUM pas-
HOCTH MEMKJAY UCTUHHBIM U CPeJHUM BPEMEHeM,
T. €. HICTUHHBIM U cpegHuM CoiHIEM (Tak Ha3bI-
BaeMoe YpasHeHue 8pemeHl). B pesyiabraTe Io-
JYYUTCSA MECTHOEe BpeMsfA, KOTOPBIM MOXKHO 0e3
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j\ Ocb spawenus
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KonowHa KonoHHa

Puc. 43. Mepuauauubiit Kpyr.

U3MeHEeHUs I0Jb30BAaThCA B [LAHHOM YaCOBOM
nosce L.

Hdia ocyuiecTBieHUs CIAYKOBI  TOYHOTO
BPEMeHU €eXKeJHEBHO IIPOU3BOLATCA Hadmooxe-
HUA ¥ U3MEPEeHUs, HAIpUMep, ¢ MepuOUCHHbLM
Kpyzom (puc. 43). DTO UHCTPYMEHT, KOTOPBIH
MOJKeT ABUTaTbCA TOJBKO B IJIOCKOCTH Mepu-
guana. B OKyJasp Teseckona BMOHTUDOBAaH
KpecT HUTeil. B MOMEHT NMPOXOXKAEHUA CBETHIIA

! 3meckr aBTOP AONYCKAeT HETOYHOCTH: YTOOHI TIOJY-
YUTh MOSCHOE BpeMs, HeoOXOZMMO yUeCTh ellle Pa3HOCTH
MesKAy HOOJITOTOM MecTa M HOMEPOM YacOBOTO IOfACa, BHI-
pasxenHoro B yacax. Hacesenue CCCP »xuBer mo Tax Ha-
3EIBaeMOMY JeKpeTHOMY 6peMeHW, Al TOJYy4YeHUs KOTO-
poro cjeiyeT K IOSCHOMY BpeMeHM npHGaBUTH OJMH
uac. — IIpum, nepes.
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yepe3 cepefUHY IOJSA 3PEHUA C IIOMOUIBIO KOH-
TAKTHOI'O YCTPOMCTBA JaeTcA TOUHas MeTKa Bpe-
meHU. [To JaHHBIM TAKUX HAGJIOJEHUII KOHTPO-
JIMPYIOTCA BBICOKOTOYHBIE Yachl 0O0CEepPBAaTOPUH.

Ha actpoHOMuueckux obcepBATOPUAX IIOJb-
3YIOTCA OUYEHb TOUHBIMU MAATHUKOBbLMU Haca-
mu. OHU cofepsKaTCs IIPU CTPOTO OIPeAeJIeHHOM
ZaBJeHUU BO3JyXa U IIOCTOSHHON TeMIIepary-
pe, YTOOBI YCTPAHUTh BCe BHEILIHHE BIMAHUA Ha
TOYHOCTh XOJa dYacOB. B Hacroslllee BpeMsa UM
Ha CMeHY IIPUXOILAT ellle 6oJiee TOUHEIE K6AP-
yesble uacvl [a TaKKe aTOMHBIE U MOJIEKYJIAp-
Hble CTAHAApPTHl 4acTOThl U BpeMmeHu.— Ilepes.].

3HaueHUe CIEKTPAJLHOrO AaHaJu3a, OocCy-
UTeCTBISEMOTO IIPU ITOMOIIH OCOOBIX HHCTPY-
MEHTOB, yiKe MOAYepPKMBAJIOCH BBIIIIE.

CoBceM MOJIOLOM HAYKOM, €CJIM CPaBHUBATH
ee C acTpoHOMHUeill, sBAsAeTcA paduoacTPoOHO-
MUA — HOBOe HaIpaBJeHUe B HCCJIeJOBaHUU
Heba. HecMoTps Ha 5TO, paguoOaCTPOHOMUA YiKe
OJiecTAIle «OTMETHJIa» CBOE POXKJAeHHe. ITO OT-
HOCUTCSI B OCOOEHHOCTH K U3YYEHUIO CTPOEHUS
Hanteit 'aJakTuKu, IPyrux raJakTUK U BooOIIe
IOCTYIHOI B HacTOsIllee BpemMsA dYacTu BceeseH-
HOI.

Hna nmpuema odeHs ciaabGoro paguousayde-
HUSA TPUMEHSAIOTCS aHTEeHHBI GOJIBIITON IJIoaLH,
B HEKOTOpOIl CTelleHy MOJA00HBIE OITHUYECKUM
pedierTopam (puc. 44). Hanpumep, moasuxHOe
mapaboanyecKoe «3epKajio» U3 MEJNKOl CeTKU
oTpakaeT Mnagjarliue BOJHBI MU cOOMpaeT UX B
doryce. 31ech pacIlOJIOKEeHbI, KAK U B TeXHUKEe
YABTPAKOPOTKUX BOJIH, JUIONAH [MAM o6GiyudarTe-
N1 Apyrux Tunos.— Ilepes.] ans mnpuema pa-
AUOUBJIYUYEeHUS PA3JUYHBIX [OJIWH BOJIH — OT
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Puc. 44. Paguoreneckonm u ero cxema.

1 cm go 10 m. U3nydeHre MOKHO CAYIIATH, CHU-
MaTh OTCUeThl IO NPUOOPY HJIHM BECTH ero He-
IIPEPHIBHYIO 3aIIUCh.

IlockoaBKY BCJeICTBHE 3HAYUTENBHO 0OJIB-
e JJIWHBI PAJUOBOJIH II0 CPABHEHHIO C OIITH-
YeCKMMHU paAUHOTeJeCKONbl II0 paspemnIaromniei
CIIOCOGHOCTH YCTYNAIOT ONTUYECKHM B MUJIJIMO-
HBI pPa3, OHU JOJIKHBI OBITH OYeHBb OOJIBIIUX pa3-
MepoB, 4YTOGBI pas3pemiaTh AUCKPETHbIe HCTOY-
HUKM PpPaZUOU3NYy4YeHHA MaJoro jguamerpa ’l.
Kpynueimuit 1o cux mnop uHCTpyMeHT B I[Ko-
apenn Bsuk, Auriausg, wumeer jguamerp 76 m;
KpynHedAmuil HWeMelKHil pagHMoTesecKom (xua-

! Emte 8 1961 r. B AHraumy ¢ mOMOLIBIO paJMOUHTEp-
depomeTpa ObiJiM M3MEPEHBI YIrJIOBbIe AUAMETPHI PAJA HC-
TOYHUKOB PafHUOMU3NYUYEHUS BEeIUYHUHONH HECKOJIBbKO YTIJo-
BHIX ceKyHA; B 1963 r. B CIIIA Gblim uaMepeHH KOOD-
OIUHATHI MHOTMX DPaJHOHCTOYHHMKOB C TOYHOCTHIO JO Hec-
KOJIbKUX YIJIOBBIX cexkyHA. — IIpum. nepes.
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merpom 36 M) maxomutca mox Bepaunom (ok-
pyr Axaepcxod).

PaguousnydyeHne MOKeT OBITh COBEpILIEHHO
PA3JIMYHOI'O IIPOUCXOMXKIEHUA. ITO MOMKET OBITh
U3JIyUeHNe 3apSAKeHHBIX YaCTUI, IBUXKYIIUXCS
B MarHUTHOM II0Jie ¢ GOJIBIIO CKOPOCTHIO (CHH-
XPOTPOHHOE  paguousinydenue). B  gpyrux
caydasix ra3oBble MacChl MOTYT HAXOAUTHCA B
MHTEHCUBHOM TYpOYyJeHTHOM JIBuUxKeHuu. Ilpu
3TOM BCJIEACTBUE BBICOKOII TeMIlepaTyphl IODPSI-
ka 10000°K aToMpl rasa HOHHU3YIOTCH, T. €.
TEPAIOT IIOJHOCTHIO WU YACTUYHO CBOU DJIEKT-
pousl. Takoii ras Ha3bIBAIOT NAA3MOIL; TIPU BO3-
HUKHOBEHUHU KoJiebaHMii Maa3Ma u3jaydaeT pa-
IUOBOJIHGI | (ILJIa3MeHHOe U3JIyUeHUe).

K ocobeHHo BaXHBIM M 3aMedaTeJbHBIM pPe-
3yJAbTATAM OTHOCHUTCS OTKDBITHE UM HCCJIeL0Ba-
HUe TpeThrero BUAA PaguousjaydeHus. Peub uger
0 TaK Ha3blBAeMOM H3JIYYeHUH B JIMHUU HA OJ-
HOM oIIpefeIeHHO# BOJIHE B IIPOTHBOIIOJIOKHOCTD
YIIOMAHYTOMY BbIllle HEIIPEPHLIBHOMY [II0 4acTo-
te.— Ilepes.] paguousiydyenuo. Ita «paguoiiu-
HUs» BO3HUKAeT Oyarogaps (GUBMYECKH XOPO-
1I0 M3BECTHOM 0CcOoO0eHHOCTH HEeHTpaJbLHOIO aTo-
Ma Bogopoma. OcHOBHass 4YacTh BOAOpPOJa BO
BceenenHoit cocpezoToueHa B TaK Ha3bIBaeMBIX
obracTax HeHTpPaJBHOTO BOJOpPOJA, T. €. BOLO-
pox (mpu 50°K=-—220°C) Haxogutrca B HOD-
MaJabHOM (pUBHYECKHM HeHTPAJIBHOM) COCTOA-
HHUU. ITO 3HAYMUT, YTO BOKPYT SApa aroma Bpa-
miaeTcs OAWH BJIEKTPOH. Biarogapsa u3amMeHeHUIO

! CymecrByer Apyroii, Gosee o6LIuii BUJ DaAHOUBIY-
YeHMA IJIa3Mbl — TEIJIOBOE M3JAyuyeHUE, BO3HHKAIOIIEe
IPU B3aMMOJEHUCTBHH 3JIEKTPOHOB C SPaMH aTOMOB ra-
3a. — ITpum. nepes.
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BpalllaTeJbHOI'0 MOMEHTA OH MOXKeT HaXOIUThCS
B [ABYyX cocroaHuAX. Ilpu mepexomax u3
OJHOTO COCTOAHUA B APYroe Pa3HOCTL IHEPrui
COCTOSAHUM H3Jyudaercd Ha BoJaHe 21,2 cm; sto,
TaK cKasaTh, JuHuA PpayHrodepa B paguogua-
nasose !.

Mesxkny nmpouum, JsaunHus 21 cm, Koropasa
npuobpesia OUYeHb BAasKHOEe 3HAaUeHUe B UCCJENO-
BaHUK BcesleHHO#, CO Bcell HAMEXHOCTBIO IIOJ-
TBepAMJa MPEeAINOJJaraBUIYiOCS paHee M YaCTHU-
HO OOHApPYXKEHHYIO II0 ONTHYECKHMM HaOomge-
HUAM CIUPAJbHYIO CTPYKTYPY Miaeunoro ITyru.

PagnoacrponoMusa npusesa K OTKPBITHIO Iie-
JIOTO PAJa OTJAEeNBHBIX OYeHb MOIIHBIX HCTOY-
HUKOB uaaydeHusi. Ciofla OTHOCATCHA YIOMSHY-
Thle BBINIe HCTOYHUKM CHHXPOTPOHHOIO U ILIa3-
MEHHOTO M3JIy4YeHHUsA, B 0COOEHHOCTH U3BECTHLIE
TyMaHHOCTH (TymMaHHOCTH B Opuone u CeBepHas
Awmepuka B JleGeze). Kpome »aTux <«auckper-
HBIX» MCTOYHHKOB KOCMMYECKOTO pagMou3JIyye-
HUdA, CBA3aHHBIX ¢ Halneii ['asakTukoi, cyuiecT-
BYIOT ellle UCTOYHUKHU BHEraJaKTHU4YeCKOrO IIPO-
ucxoxgeuua. Oxomo 20 U3 HUX OTOMKIAECTBJIA-
I0OTCA C COCeJHMMM 3Be3IHBIMHU CHCTeMaMU
(Hanmpumep, TymanHocTh AHApomensl). ITo oTHO-
LIeHUI0 K MX ONTHYECKOMY H3JIYy4YEeHUIO0 Dajguo-
HU3JydYeHHUe ABJIseTCH caabbIM.

! Bmechr aBTOp JAOIycCKAaeT OMIMGKH, IO TIOBOAY KOTO-
pBHIX Heo0XOAMMO cHejlaTh ABa 3aMedaHuUs: 1) pagmous-
nydyeHue B JUHUHM 21,2 cm 06s3aHO CBOMM BO3HMKHOBE-
HHeM [lepexofaM He 3JeKTDPOHa, a aToMa M3 OJHOro CO-
CTOAHUA B ApPyroe — CIeACTBHe TaK Ha3bIBaeMOHl CBepX-
TOHKOH CTPYKTYpH aToMa BoJopoZa; 2) uyalie BCero
mueua 21,2 cm HaGaogaercss KakK dMHCCHUSA, a He IIOIJO-
IleHWe U ITOTOMY He MOXeT OBITh HasBaHa JUHHeH
®payurodepa. — Ilpum. nepee.
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Hexoropsie BHerajlakTudyecKrie 00BbEKTHI Ja-
IOT OYeHb MOIIHOe paguousiaydeHue. Taxk Kak
IpU 3TOM peub HAeT, HECOMHEHHO, O 3Be3JHBIX
cHUCTeMaX, TO UX Ha3bIBAIOT paduozandKTUKAMU
UX pajuoOU3IydyeHUe 3HAUYUTEJHLHO MOII[HEe OIl-
Tudeckoro. IlosTomy ¢ momouipio paguoacTpo-
HOMHUHU MOJKHO OOHApPyKUBAThHL TaKue OOBEKTHI,
KOIZla ONTUYecKHe MeTOAbl OKasbIBaloTCA Oec-
nomouiHbiMu. Ho 3To osHayaeT, YTO B HACTOM-
Iiee BpeMs pPaAUOTENE€CKONBI NMPOHUKAIOT JaJib-
1lle B MUPOBOE IPOCTPAHCTBO, YeM ONTHYECKUe
TeJIeCKOIIbI.

Takum o6pazoM, UMeHHO OJarofapa paguo-
aCTPOHOMHUM AHWAMETDP AOCTYIHOrO HAIUM Ha-
onogeHusaM «mupa» gocrur 20 MUIIMAPIOB
CBETOBBIX JIET.

B 3zakmrouenne cieiyer YNOMSHYTH elle
OJUH BUJ «OUeHb OJUBKHX» pPaJM0aCTPOHOMU-
JecKUX HabaoogeHuii: «merod paduosxa». Ito
croco0 ucejeg0BaHUs aCTPOHOMUYECKUX O0BeK-
TOB C IIOMOIILI0 paguosokanuu. C 3eMau usiay-
YaIOTCH UMIIYJIbCHI KOPDOTKOBOJIHOBOTO DPaguOMN3-
Jy4YeHUsA U, OTpaKeHHbIe OT HeOGeCHOro Teja
(Conuue, Jlyua, Berepa, Mapc, IOnurep, Mepky-
puii), IPUHUMAIOTCA BHOBb.

ITo Bpemenu pacmpocTpaHEHUA HUMIIYJIb-
ca MOJKHO B YHCJIe ADYTUX BEJUYUH OTPERESTUTH
paccrosaHue go obbekTa. MeToZ pajgmosxa IpH-
Hec OoJIpllie YCIIeXH B HCCJIEeJOBAHUU MeETeop-
HBIX moToKoB. OTpaskeHue paAMOBOJH OT ec-
TECTBEHHBIX UM UCKYCCTBEHHBIX HEOEeCHBIX 00b-
eKTOB (CIIyTHMKOB) MOJKHO MCIIOJIH30BATH JAJS
OCYIIeCTBJICHUA MEXKOHTHHEHTAJbHON paguo-
cBasu. IlepBble TaKkue IONBITKM yBEHYAJUCh yC-
TIeXO0oM.

256



KAK MOXET PABOTATH ACTPOHOM-JIXOBUTEJIb
Actpodororpadmsa ¢ mpocTeIMEH KamMepamu

Kr0 x0Th HeMHOro sHakom c ¢goTorpadueii,
TOT IIPU CBOUX HAOJMIOZEHUAX BCKOpE OIIYTHUT
OTPEeGHOCTh IMPOBOAUTE HUX (oTorpad@uuecKuM
cnoco6om. B 3aBuCHMMOCTM OT TOTrO, Kakas HC-
IoJb3yeTcA KaMepa M IpUMeHAeTCA JIH OITU-
YeCKUH WHCTPYMEHT, CYIIEeCTBYIOT pas3juuHbIe
crioco6rl oTorpadupoBaHua HeGECHBIX 06bEeK-
TOB.

1. Be3 reneckona

O6bem 3azadu, KOTOPble MOJKHO peIIaTh C
nomoipio Gororpaduu 6e3 MpUMeHEHHUA TeJec-
KOIla, OTPaHNW4YeH, HO CHUMKH, HeCMOTPS Ha 9TO,
MOr'yT OBITH OYeHb HMHTepecHbIMH. IlpocTeiiniasa
3ajlaya — 9TO YyiKe yIOMHUHAaBIIeecsa (oTorpa-
dupoBaHUe METEODHBIX caexoB. Kamepa (mas
9TOM 3ajJauM [TOCTATOUYHOII OyIerT Jaixke caMo-
ReJbHAfA) 3aKpelisiercA (WIU Jake KialeTca
IIPSAMO Ha 3eMJI0) U OOBEKTUB HANPABIAETCA
Ha u3bpaHHyI0 4acTh 3Be3gHOoro Heba (Hegase-
KO OT IIOJIloca Mupa). 3aTBOP KaMeDbl OTKPHI-
BaeTcA (M IpH dTOM 3aKpeIlJIsieTcs) W 3aKpbl-
Baerca uepe3 1—2 uyaca. Paszymeercs, He TOJIK-
HO OBITH MelIAIOIINX 3¢ MHBIX UCTOUHUKOB CBeTa.

Ha skcmonupoBaHHO# TakuM o6pa3oM ILIeH-
Ke BMeCTO TOUYeUHBIX n3o0parkeHuil 3Be3[ IOJY-
YyaroTca AYTM OKPYXKHOCTeif, TaK KakK 3a BpeMsd
9KCIIO3UIIMY 3eMJsA II0BOpadYuBajliaCch OTHOCH-
TeJIbHO 3Be3gHoro Heba. Ecau HYyXHO IMOJTydUTH
¢ TAKOr0 CHUMKAa JAelCTBUTENbHBIN Buj Heba, TO
clenyeT HadaJbHble TOYKM JOYr OTMETUTh Ha
IJIaHKe UTOJKOM M 3aTeM IepeHecTH uUX Ha Oe-
JVIO TMOAKIAAKY (KapaHAAIllOM MWJIA TYIILIO):

257



MBI TIOJIyYUM TOYHYIO KapTUHY cdoTorpadupo-
BaHHOII yacTu Heba. (KTo MMeeT OUBIT B TexXHU-
Ke TeyaTaHuA, HaWJeT croco0 H3rOTOBUTH M3
CHUMKOB JHUAIIO3UTHUBHI.)

Ecnu B Bamem pacmopsiskeHHM €CTH CBETO-
cuibHas kKamepa (ot 1:2 mo 1:4,5), To oHa
TIO3BOJISAET [JejlaTh CHUMKHU OTJeJbHBIX Hebec-
HBIX 00BeKkToB. OUATb HEOOXOAMMO HALEIKHO
YCTaHOBUTL KaMepy C IIOMOIIBIO IIITATHBA WU
apyroro ycrtpoiictBa. Tak kaxk macmra6é u306-
paKkeHUsA o4YeHb MaJ (Ipu (POKYCHOM pPaCCTOA-
Huu Kameptdl b ¢y Counine u JlyHa 6yayT umeThb
pasMephbl Jguimib okoJso 0,5 mm), HeobxoZUMO
mocyexyolilee yBeaudeHue. IIpu 3Tom, ecTecT-
BEHHO, HeJOCTATOYHAS PE3KOCThb IIPOABJSETCS
Oo4YeHb CcuJIbHO. Ilo9TOMY BpeMs SKCIO3BUIIUU HeE
JOJIXKHO TIPeBBIIIATH HECKOJBKO CceKyHA. Ilox-
xopamumMu ob6beKkTaMu aBaAlTea JIyHa (B Bunge
cepna) uau CoJuHie (CCUIBHBIM HEHTPAJIbHBIM
dunsTpoM u Majgoii amadparmoit); Jlyna oco-
0eHHO XO0pollla, KOrjJa CHUMAIOTCSI HAaXOLAIIHEeCS
pPAIOM C Heil APDKUEe TJIAHEThI M 3Be3Jbl. UyBCT-
BUTEJBHOCTL IIJIEHKM U BpeMs 9KCIO3UIUUA B
yucie mTpoynx (HaKTOPOB OIpeReNasioTcs Ap-
KOCTBIO M306parkeHus o0beKTHBa 1 Heba, a Tak-
JKe BpeMeHeM IMPOSABIEHUS, II09TOMY TPYIHO
JaTh TOUYHBIe coBeThbl. WHTepecyomuiica aTUM
J00UTeN b MOAOEPET JIYUIllne YCJIOBUSA OIBITHBIM
nytem. C HedTpalbHbIM (QUJIBTPOM U C MAaJIOH
Zuadparmoii MOXHO TOJY4YUTh (GoTOorpaduu
COJIHEYHOI'0 ceplia BO BpeMsA 3aTMEHUS.

2. C reneckonom

MOABJSETCA MHOTO BO3MOSKHOCTEH Hia (oTo-
rpadupoBanus. MoxHO nub0 yIaJIUTHh OKYJIAD
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TeJIeCKOTIa M IIOCTABUTh HA ero MeCTO KaMepy
6e3 00BeKTHBA, 3aKpPEIUB €€ C IOMOIIBIO IIepe-
XOJHOro KOJbIla, Ju0O 3aKpenuTh Kamepy (c
00BbeKTNBOM UK Ge3 Hero) mo3aju OKyJApa Te-
neckomna. Eciu mepxarens oKyasipa uMeeT pesb-
0y, TO JIETKO WMBTOTOBUTHL IEPEXOAHOE KOJIBILO
IJs1 KPeIJIeHus KaMepbl K OKYJISAPY, YTOOBI IIO-
JYYUTH 3€PKAJbHYI0 KaMepy [JiA MaJoMaclll-
TabHBIX ¢oTorpaduit. MexaHMK HJIM cjecapb
MOJKET BBITOUMTH KOJIbIO0, KOTOPOE ¢ OZHOM’ CTO-
POHBI HeceT pe3b0y IJA JAepKaTesd OKYJspa,
a ¢ Apyroi — ansa kamephbl. C IIOMOIIBIO 3TOr0
KOJIbI]a MOJKHO OBICTPO IMPUBUHTUTHL KOPIYC Ka-
MephI K TeJeCKOIY.

Ecau HEBO3MOMKHO  OCYIIECTBUTH TaKoe
KpeIlleHre KaMephl (HAIIpuMep, ecJIH CcaMo-
IeJbHBIN TeJIeCKOIl He cHab)KeH pe3nboil Ha
IepikaTeyie OKYJApa), TO MOXHO KPEmuTb Ka-
Mepy K TeJIeCKOIly C IIOMOIIbI0 JAPYroro ycT-
poiicrBa. Ha puc. 45 usobpakeHa ofHa U3 MHO-
ruX BO3MOXKHOCTEH.

B o6oux ciyuasix yBeJIHUYeHHBIH 3a CUeT Ka-
MephI BeC TeJieCKOa HaA0 KOMIIEHCHPOBATH
myTeM CMelleHusA TPyObl TeJlecKoIa B IITATHBE
WJIM IIpY IIOMOIIMA IIPOTHBOBECA.

CuctemMa KaMepa — TeJIECKOI OTKDHIBAeT
nepes dororpadupoBanueM He6a MHOMKECTBO
HOBBIX  BO3MOJKHOcTeil. Pororpadupyemsoie
00BEKTHI CTAHOBATCA OOJIBIIIE U IIOKA3BIBAIOT
3HAYNTENbHO OoJblile OeraJseil. IIpexpe coaumi-
KoM ciabble W MaJjble II0 padmepaM HebGecHBle
Tesa (dbasel Beneprr, cnyrauku IOnurepa) cra-
HOBATCA BUAUMBIMUA U MOTYT GBITE coTorpadu-
poBaHbl. Ho Temeph mosBASIOTCA M HOBBIE TPYQA-
HoctHu. V3-3a yBenuueHusa ABUKeHHe Heba Kak
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Puc. 45. Kpennenne xaMepnl K TeJE€CKONY HPH IOMOLIU
[ePexXofHOTO KOJblla UJAU KpEemslLlero yCTpPOiicTBa.

6Bl YCKOPMJIOCH, T€M CAMBLIM BpeMf SKCIIO3UIIUU
Kak OBl chesiajioch MeHbIlle. BpemMsa SKCIO3UIUU
B HECKOJILKO CEeKYHJ Y»Ke IIPUBOAUT K pasMma-
3BIBAHUIO H300pa’keHHsA, KOTOPOe CTAHOBUTCS
elje 3aMeTHee IIPU GOJBIIUHCTBe PaboOuUX yBe-
AudeHuit. YtoObl IOJYYUTL BO3MOXKHO OoJiee
pesKHe CHHMKH, YZOOHO IIPUMEHATH cJaboro-
TJIOIAOIIUE KeNThIH (QUIBTP, OH <«IIPOIJIATHI-
BaeT» H30LITOYHOE H3JIyUYeHHUe B CHHHUX Jyuax.
dokycupoBra TOMe TpebyeT HEKOTOPOro Ha-
BBIKA, €CJiM OTCYTCTBYeT 3epKaJbHas Kamepa,
¢ KOTOpO# Takas mpobjeMa He BO3HUKAET.
HabGaogaTenio u dortorpady npencraBis-
IOTCA caMble pas3JNYHbBIe BO3MOJMKHOCTH JIJIA
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HaOJIOgeHui# B B3aBHCHUMOCTH OT YyBeJIWYEeHUS
TejlecKona. BpemMs BKCIO3UIIMU AJIA PA3JIUUYHBIX
00'BEKTOB (B 3aBUCUMOCTU OT UX SAPKOCTHU U JBU-
JKeHUusd) IejiecooOpa3Hee Bcero HaXOJUTh Me-
TogoM npo6. Bo BcsakoM ciayuyae, IIPOSABIATH
MJIEHKU JIy4llle BCero CaMOCTOATENBHO, TAK KaK
B (doroaTenbe OHH IPOABIAIOTCSA B TedeHUE
CTAaHJAPTHOTO IIPOMEXXYTKa BpeMeHH, a Mbl
MeXKAY TeM CTpeMHMCHA JIydlile X OOJbllle Bec-
TH MPOABJIEHHE C LIeJILIO BHIABJICHUSA KAK MOYKHO
OoJIBIiIero uucJiia gerajiei.

IIpu ¢ororpadupoBauuu Cosnnma Tpebyert-
ca coOJI0JATL OCTOPOMKHOCTEL! VYiKe TeJlecKOIl
Cc OYeHb MAaJbIM O0BEeKTUBOM coOupaeT Takoe
KOJIMUECTBO COJIHEYHON BHEepruH, YTO Kamepa
(0co6eHHO YYBCTBUTEJLHBIN IlleJIeBOH 3aTBOP)
MOJKeT OKasaThca MoBpekgeHHoii. IlosTomy
Jy4llle BCero Bcerga HMETh CHJILHO ITOTJIOMIAIO-
i HeHUTpaJbHBIH (QUILTD MEXAY OKYJISAPOM
U Kamepoii!

Emge 6osbllie BO3MOXKHOCTHM Ha TOIPUIIE
acrpodoTorpaduu MMeeT, eCTeCTBeHHO, obsiazma-
TeJb TeJeCKOma, KOTODHIM MOXKHO BeCcTH 3a
HeOOM mpu momoiu TrubKOTo Bajla WIN Jake
moropa. OZHAKO TOBOPUTHL 00 3TOM — 3HAYUJIIO
OBI BHIMTH 3a paMKH dTOH KHUIU.

Ms1 cTpOHMM TeJeCKoI

Bosbllioe 4KCI0 KPAaCUBBIX M DPEeIKUX O0B-
eKTOB MOJKHO YBHIETb, KpOMe OUHOKJS, C TO-
MOII[LI0 IIPOCTOTO CaMOJEJNLHOTO TeJIeCKoIma.
Ve mpubop ¢ 10— 15-kpaTHEIM yBeJaUYeHUEM
MpeJoCTaB/JsieT BO3MOXKHOCTHL JIOGOBAaTHCS yaHU-
BUTEJbHO KpacuBbiM BuAom JIyupi. C HUM MOXK-
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Puc. 46. Texeckon ¢ aXpoMaTHYeCKHM OGBEKTHBOM.

HO HabaZaTh (Uepe3 TeMHOe CTeKJo!) mATHaA Ha
Connie u cepn BeHepbl Bo BpeMsa ee HHUIKHUX
coeruHeHuii. Kpome ToOro, MosxHO paccMaTpu-
BATh MHOTOYKCJIEHHBbIE TPDEKPACHBIE 3Be3JHbBIE
CKOIIJIECHUS 1 MHOJKECTBO 3Be3f B moJioce Mieu-
Horo IlyTu, a rakike spuainine TYMaHHOCTH
B Opuone u B AHIapomese.

AcTpoHOMUYECKHII TeJeCKON B IIPOCTEeHIIEM
cjJydyae COCTOUT U3 JBYX TaK HA3LIBAE€MBIX BBI-
MYKJBIX JIHH3: OO0BeKTHBa u OKyasapa. OHu
JOJIKHBI GBITH OYEeHb TOYHO M JKECTKO 3aKperl-
JIeHbl B OJHOI Tpy0e, TpHUYEM OKYJIAD OJIIKEH
UMETh BO3MOJKHOCTH IlepeMellaThCA Ha HebOoJb-
1II0e PacCTOSAHUE BIOJHL OCH C ILeJbI0 (OKYyCH-
poBku. M3uyTpu Tpyba Bo u3berkaHue MelIaio-
1Iero paccessTHUA CBeTa [HOOJIKHA ObITh IO
BO3MOXKHOCTH YepPHOH (CTOJNIADHBIA JiIaK) U CO-
JepKaTh OOHY WIMN ABe nuadparmsel, KaK IIOKa-
3aHO Ha puc. 46.

O6bexkTuB HauboJiee MPOCTO UBTOTOBUTL U3
COCTABHOI'O OYKOBOTO CTeKJAa CTAporo THIIA
(mBOiiHOE CTEKJI0) ¢ OoabIMM (GOKYCHBIM pac-
crossuueM. Hampumep, MoxHO 6e3 o0coBoro
TpyZa HU3TOTOBUTH TEJIECKON M3 TAKOTO O6Bbex-
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Onpasa obsexmusa Onpasa oxynsipa

Tpyba

Puc. 47. Kpemsenue B TpyGe 0oOGBEKTHBA U OKYyJIApa
IInécans.
R — konbua KpenjeHus JUH3.

THBa ¢ POKYCHBIM paccTosHueM 1 M, IIpUueM
yBeJIMueHre MOXKeT AoxXoauTh xo 30—40-kpart-
Horo. Ho Takue OUYKOBEBIE CTeKJila BHOCAT, K CO-
JKaJIeHUI0, MHOTOUYMCJIEHHbIe ONTHYeCKUe UCKa-
JKeHUS, KOTODPhble CTAHOBATCSA 3aMETHHIMH IIPH
0oJIbIIOM yBeaudeHuu. IloaToMy B TejiecKomax
BCerga NMpUMeHsI0T 00beKTUBBI, ¥ KOTOPBIX OJa-
rojapsa COeJUHEHHUIO TOo KpailiHe#i Mepe IBYX
JIMH3 ¢ Pa3JINYHBIMU COPTAMH CTeKJia 3THU HCKa-
JKeHUs MOJHOCTBIO YCTPAHAIOTCH.

Takue JUH3BI IPOMBIIIJIEHHOrO ITPOU3BOJCT-
Ba OBIBAIOT B IIPOJaKe B OIPAHUYEHHBIX KOJIU-
yectBaX. Jns  yBeauueHuil IpPUOIU3UTETHHO
o 12 pas MOMXHO IPUMEHUTHL OOBEKTHB C JAua-
meTrpoM 51 MM U ¢ (GOKYCHBIM pacCTOSAHUEM
184 mm. K HeMy MOXKHO M3TOTOBUTH IOJLXOHS-
[[IYI0 OIpaBy, MPHU IIOMOIIM KOTOPO# BCTABJIATH
ero B Tpy0Oy (puc. 47). OnpaBa, kak ¥ cama
Tpy6a, MOMXeET COCTOATh JuGO0 U3 CMOTAHHBIX
U CKJIEeHHBIX JIMCTOB OyMaru MJau Jydllle U3
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TBepPAOro AepeBa WU KOJIel IIPecCOBAHHOM TKa-
Hu (TekcToauTta). OOHLEKTUB He HOJIMKEH CTOATH
B Tpy6e KOCO, TAK KaK 3TO IPUBOAUT K IOIOJ-
HUTEJHHBIM MCKAXKeHUAM OIITHYeCKOro m3obpa-
KeHUd. BBIMYKJIOM CTOPOHOM OO0BEKTUB MOJIKEH
6BITL OOpallleH K Hedy.

OKynap B TpocTeiIliieM ciaydae TaKxKe MO-
JKeT COCTOATh U3 OAWHOYHOM cobOuparlolieil Ko-
poTkodOKycHO# JuH3bl. OZHAKO H3-3a ILJIOXOTO
KadecTBa u300pakeHUs U CBA3BAHHOIO C BTUM
OYeHb MAJIOTO TOJIS 3peHus (IJIolnaib BULUMO-
ro ydactka Heba) paGora ¢ TaKUM TeJEeCKOIIOM
OymeT XOCTABJIATH MaJO NpUATHOro. Iloatomy
OKYJIAD TOe coOMpaioT 1Mo MeHbIleil Mepe U3
IBYX JIUH3.

Haumensbiee doxrycHoe paccTosgHue
(15 mm) mmeer TaKk Ha3wplBaeMEIil okynsp [lméc-
asa. B covyeranuu ¢ 51-MuIJIMMeTPOBEIM OOBEK-
TuECM (QOKyCcHOe paccTosuHue 184 mm) oH gaer
12-kpaTHOe yBeJquueHHe U GOJIBIIIOS OYeHBb CBeT-
moe mojyie 3peHusd. O0e OKYJISApDHBIE JIMH3BI 3a-
KPelJIIOTCA B OrpaBe, KOTopasg B CBOIO o4e-
peldb BcTaBiseTcsa B TPpyOy TesiecKoIa ¢ TaKUM
pacueToM, UTOOBI OKYJAP MOXKHO OBLJIO CJIeTKa
mepeMellaTh C IeJbI0 TOJYYEHUA Pe3KOTo
n300paKeHus.

Eute ycnemnee 6yayT Hab6amoleHUS ¢ 00b-
eKTuBOM 0oJbIiIero GOKyCHOTo paccTosHus. Mel
uMeeM BBIOOP OT O0BEKTHBA C OTBepCTHEM
50 mm u dokrycHbiM paccrosHuem 540 mm 1m0
00bEeKTUBAa C COOTBETCTBYIOIIMMHU IIapaMeTpaMu
63 mm u 850 mm. Ho yxe mepBoill U3 HUX YIOB-
JIETBOPUT CAMBIM JaJeKO UAYIINM TpeGOBaHUAM,
M TO, YTO MBI IIPU IIOMOILIA €0 CMOMKeM YBUIETh
Ha Hebe, MOXXeT 3aXBaTHUTh HAC HA TI'OJbI.
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Tak kKak YBeJINYeHue TeJIeCKoIla Bcerga
paccuuTBHIBaeTCA IO IPOCTOH dopmyJie
DokycHOe paccTosiHie 0GbEeKTHBA

DoKycHOe pacCTOsiHHE OKyJisipa

YBesuyenue =

K

TO MBI MOJK€M BBIYHCJIUTHL €ro, ecju 3HaeM ¢o-
KYCHOe paccTosHHe oxkyjasapa. Tak, ¢ ynmoMsuy-
THIM BbIllIe OKyJsgpoM Ilméciaa B coueTaHuM C
o6bexTusoM 50/540 mm MBI uMenu 661 36-KpaT-
HOe yBeJH4YeHHe, a ¢ 00beKkTUBOM 63/850 MM —
57-xpaTHOe.

KoHeuHO, 1leHa 3TUX 00BLEKTHBOB BLIIIE, YeM
NpefHA3BHAYEHHBLIX MJdA JIOOUTeJ e, HO 3aTo
OHU AT 0oJblllee yBeJIHUeHHe U U300pakeHue
HAMHOTO JIy4niero Kadecrea. Iarotosienue Tpy-
OBl IIPOU3BOJUTCA TAKUM Ke o6pasom. BeegeHue
B TeJIeCKOII BU3UPHOI'O YCTPOMCTBA OYEHb II0JIe3-
HO M CYINEeCTBeHHO o0JieruaeTr OThICKaHHE 00b-
eKTa.

Yem GoJblile TeJdecKOIll, TeM HaJe)XHee
JOJIKHA OBITH ero ycTaHOBKa. YiKe caMas Ma-
Jasg Tpyb6a ¢ 12-KpaTHbIM yBeJudeHUeM, OyHIY-
Yy XOpOILIO YCTAHOBJEHHOM, IIOMOTaeT YBUAETH
MeJKHe JeTaau (KpaTepbl) HA TOBEPXHOCTHU
JIyHbl ropasfo Jydlie, YeM I[IpPH TOAAEPIKUBa-
HUU TPyObl pykKamu. Ho yBeinuueHus, IIPeBbI-
mampinue 15-KpaTHoe, MPaKTHYECKH He ITO3BO-
JA10T HabaogaTh 6e3 JKECTKOro 3aKpeIlJIeHHSA
TPYOBI.

II sToMmy fguaa wuHCTPpyMeHTa HeoOXoxzu-
Ma ellle TaK Ha3blBaeMas MOHTHUpPoBKa. OH moJ-
KeH OpITh MPOYHO 3aKpeIlieH U B TO JKe BpeMsd
cBoGogHO BpalaThesi. Ha puc. 48 usodpasxeHbl
IBa MpPOCTHIX cmnocoba caemaTs TpPyOy mom-
BUKHOH.
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Bunm
86ICOMBI

Buxm
8bICOMbI

= asumyma

Wmamue

Puc. 48. [IBa BapHaHTa TOPH3OHTAJBHOW YCTAHOBKH
TeJIeCKoIa.

B oxuom cayuae Tpy6Ga mepemeraercs B ro-
PU30HTAJbHOM UM BePTHUKAJIbHOM HAIIPABJIEHUAX
BOKDYI' COOTBETCTBYIOIEH OCH; B HYYKHOM IIO-
JOXEeHUM OHA 3aKUMaeTcsd JBYMSA BUHTAMMU.
Bo BTOpPOM ciydae ABHXKeHUe IMPOUCXOLUT B TAK
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lMonnoco! wecmu
Onst Kpennewus

bonmei ¢

Omeepcmue
ona uangol
wmamusa

Puc. 49. IIpuMep napaljlaKTHUYECKOH YCTAHOBKHU
TeJIECKOIIA.

Ha3bIBaeMOU BUJIKe; 3JeCh TOXXe OYeHb Jerko
OCYILIECTBUTL 3aKperjieHue. BepTuKajlbHYIO OCh,
obrazaloulyl0 Ha HM)KHEM KOHIle pesbboit
B 3/s mIoiliMa, MOXKHO BBHHTHUTH B JI000ii (okena-
TeJIFHO B (6oJlee YCTOMYHUBEHIN) (POTOLITATHB.
YeMm TAMeJee TeJECKOI M YeM OOJbLIMe YyBeJu-
YeHUSA OH JaeT, TeM OOJIbllle BHUMaHUA Heo0Xo-
gumo ofbpamaTte Ha TO, 4TOOBI MpPeLOXPAHUTH
€ro OT COTPACEHHUII U OT He)KeJaTeJbHBIX JIBU-
JKeHHH IoJ, JelicTBHeM MaJeiilero BeTepKa.
CaMozenpHBI INTATHB — TPeHOTa, COAEepXKa-
uIuif B BepXHel YacTH MeTA/IMYecKyio mamndy
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IJIA KDeIlJIeHUus1 TPYyOBl, Jyullle, Y4eM II0JOBUHYA-
Thle pelIeHHUA BOIIpoca, K KOTOPBIM HAaZO OT-
HeCTHU B DOJIBIIIMHCTBE CAy4YaeB U QOTOIITATUBEI.

Eme 6oJsiee 1esmecoobpasuHa yxxe yIOMHHAB-
masgcsi TaK Ha3blBaeMas naApanaaKTUiecKds
YCTAHO6KA, Yy KOTCPOH OGBIYHO BepTHKAJbHAS
och HampaBiieHa Ha moJiroc mupa. C Heil mocie
YCTaHOBKH TPYOBbI HA OOBEKT IOCIHeTHUN MOMK-
HO COIPOBOXJATH TOJHBKO MABUXKEHUEM TPYOHI
BOKpPYT 2T0it ocu. Ha puc. 49 nmokasan mpocToit
BApUAHT NApPAJIAKTUYECKOH yCTAHOBKHU Te-
JMeckomna L.

! [IpekpacHBIM HHCTPYMEHTOM JJSI aCTPOHOMA-JIO-
OUTeJNsT ABJISETCS CaMOJEJbHBEIH TelecKon-pedeKTop.
O TOoM, KaK ero U3roTOBUThH IIPH IIOMOILH OOILEAOCTYIHBIX
cpencTB, MoKHO rnpouects B KHure: K. JI. Ctour, Ca-
MOZEJBHEI TejlecKON-pedJIeKTOpP C MeTaJIHYeCKHM 3ep-
kaaom, M., usg-so «Mup», 1965.— ITpum. ped,
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