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NPEINCJIOBUE

ACTpOHOMI/ISI — CyacTJIMBas HayKa: OHA, MO BBIPAKEHHIO (PaHIy3CKOTO
y4€HOTO Aparo, He HyXJaeTcsi B ykpamieHusx. JlocTwkeHus e€ Ha-
CTOJIBKO 3aXBaThIBAIOIIM, YTO HE MPHUXOAUTCS NpUiIaraTb 0coObIX 3a00T 1yist
MIpUBJICYEHNs K HUM BHUMaHKs. OHaKo HayKa 0 HeOe COCTOUT HE TOJIbKO U3
YIUBHUTEILHBIX OTKPOBEHUH M cMeTbIX TeopHid. E€ ocHOBY cocTaBisiioT (ak-
THI OOBIICHHBIE, IIOBTOPSIOIINECS M30 JHS B JeHb. JITou, He NpuHaIIeKaIe
K 4HCciy Jodureneil Heba, B OOJBIIMHCTBE CIy4acB J0BOJILHO CMYTHO 3HAKO-
MBI C 3TOH MPO3an4ecKoil CTOPOHON aCTPOHOMHUU U MPOSIBISIIOT K HEH Mallo
MHTEpeca, TaKk Kak TPyAHO COCPEJOTOYNTh BHUMAHME Ha TOM, YTO BCET/A Ie-
pen rnazamm.

BynnuuHast 4acTh Hayku 0 HeOe, e€ repBbie, a He MOCJIEHNUE CTPAHHIIBI U
COCTABIIAIOT IJIaBHBIM 00pa3oM (HO HEHCKIIIOUHUTENIBLHO) COJepiKaHue «3aHu-
MaTeIbHON acTpoHOMHUM». OHA CTPEMUTCS MPEXK/IE BCETO IIOMOYb YUTATEIIO B
YSICHEHUM OCHOBHBIX aCTPOHOMHYECKHX (DakToB. DTO HE 3HAYHUT, YTO
KHHUTA MPENICTaBIAET HEYTO BPOJIe HaYabHOTro yueOHuka. Criocod o0paboTku
Marepualia CyIIEeCTBEHHO OTJIHuYaeT e€ OT y4yeOHoi kHuru. [lomy3Hakomble
o0blIeHHbIe (haKThl 00JICUEHBI 37IeCh B HEOOBIYHYIO, HEPEAKO MapagoKcab-
HyI0 (hopMy, ITOKa3aHblI C HOBOW, HEOKUJIAHHOW CTOPOHBI, YTOOBI 00OCTPUTH
BHUMAaHME K HUM U OCBEXKUTb MHTepec. M31okeHne no BO3MOXKHOCTU OCBO-
0OXXICHO OT CHEHHUAIBHBIX TEPMUHOB U OT TOTO TEXHHYECKOTO ammapara, Ko-
TOPBII YacTO CTAHOBUTCS MNPETPafod MEXIYy aCTPOHOMHYECKOW KHUTOH U
YUTATEIIEM.

[MomyssipHBIM KHUTraM HEPEIKO AENAr0T YIPEK B TOM, YTO TI0 HUM HUYEMY
CEpbE3HO HAYUMUTHCS HEJNb3sl. YNPEK NO M3BECTHOW CTENEHU CIPABEUIMB U
HOJJIEPKUBAETCS (€CJIM UMETh B BUY COUYMHEHHUS B 00JIACTH TOYHOTO €CTECT-
BOSHaHl/ISI) O6bI'-IaeM n30eratb B MOMYJIAPHBIX KHUT'aX BCAKHUX YUCIOBBIX pac-
4€TOB. MexXly TEM 4nTaTeNb TOJIBKO TOIA ACHCTBUTEILHO OBIA/EBACT MaTe-
pHaJIoM KHUTH, KOTAa HaydaeTcs, XOTsl Obl B 3JIeMEHTapHOM 00BEME, ornepu-
poBaTh ¢ HUM uuClIeHHO. [103TOMy B «3aHUMATENbHON aCTPOHOMUUNY, KaK U B
JPYTHX CBOMX KHHWIax TOW )K€ CEpHH, COCTaBUTENb HEe M30eraeT mpocTenmmx
pacyéToB M 3a00THTCS JHIIb O TOM, YTOOBI OHM MPEUIATAINCh B PacWICHEH-
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HOH (hopMe 1 OBUTH BIOJIHE IOCHIIBHBI JUTS 3HAKOMBIX CO HIKOJIBHON Marema-
TuKOH. Ilom00HbBIE YyIpa)KHEHNST HE TOJIBKO MPOYHEE 3aKPEIUIIOT yCBauBac-
MBIC CBCACHUA, HO U IOATOTOBJIAKOT K YTCHHIO 60.]'[66 Cepbé3HBIX COUMHCHUH.
B npemaraempiii cCOOpHUK BOIILIM TJaBbl, OTHOCAIIHECS K 3emie, JIyHe,
IUTaHeTaM, 3BE37[aM U TATOTCHHUIO, MPUYEM COCTABUTEIb M30MPA MPEeUMyIIe-
CTBEHHO TaKOH MaTepHa, KOTOPbIii OOBIYHO B MOMYJIIPHBIX COUYMHEHHAX HE
paccmarpuBaercs. TeMmbl, He IpeACTaBIeHHBIE B ’TOM COOpHHKE, aBTOp Hajle-
eTcst 00paboTaTh CO BpEMEHEM BO BTOPOW KHHIE «3aHMMAaTeIbHOH acTpOHO-
Mumn». Bripouem, counHenne nogoOHOTO THIa BOBCE M HE CTaBUT cede 3a1a-
4yell paBHOMEPHO HMcYepraTh BCE Oorareiilnee copepKaHue COBPEMEHHOW ac-

TPOHOMUH.
A 1L



TJIABA TIIEPBASL
3EMJISA, EE ®OPMA U IBUKEHUS

KpaTyaiimuii nyTh Ha 3eMJie M Ha KapTe

aMETHB MEJIOM JBE TOUKH Ha KJIACCHOM JOCKE, yIUTEIbHUIIA MTPEJIaract
IOHOMY IIKOJIBHMKY 3a/Jady: Ha4yepTUTh KpaTdyallluil IyTh MEXIY
00euMH TOYKaMH.

y‘{eHHK, nmoayman, CTapaTejibHO BBIBOAUT MEXKIY HUMHU U3BUIIUCTYIO JIM-
HUIO.

— Bot Tak kparuaiimmii nmyte! — yauBnsercs yunmtenbHuia. — Kto tebds
TaK Hay4un?

— Moii mana. On modéEp Takcu.

Uepré&X HAMBHOIO NIKOJbHHMKA, KOHEYHO, aHEKIOTHYEH, HO pa3Be He
YIBIOHYJIHCH OBl BBI, €CIK ObI BaM CKa3alli, YTO IMyHKTHPHAs Jyra Ha puc. 1 —
caMbIil KOPOTKUH myTh OoT MbIca JJoOpoit Hagexapl 10 10:KHOH OKOHEYHOCTH
Ascrpammu! Emé nopasurenpHee clenyromee yTBepKIeHHe: N300paKEHHBIN
Ha pHC. 2 KpYyXHBIHA IyTh U3 Anonnn k [lanamMckoMy KaHaiy KOpode MpsIMOi
JIMHUY, POBEAEHHON MEXy HUMHU Ha TOH ke KapTe!

Bcé 910 moxoxe Ha IIyTKy, a MEXAy TeM Iepell BaMH — OeCCIIOpHBIE HC-
THHBI, XOPOIIIO N3BECTHBIE KapTorpagam.

Jnst pa3bscHEHUs BoIpoca MpUAETCS CKa3aTh HECKOJIBKO CJIOB O KapTrax
BOOOIIIE U 0 MOPCKHX B 4acTHOCTH. M300paxkeHue Ha Oymare yacteil 3eMHOU
MOBEPXHOCTH — JIEJI0 HEMPOCTOE JIaKe B MPUHIIUIIE, [IOTOMY YTO 3eMJIs — Iap,
a M3BECTHO, YTO HHUKAKyI0 YacTh IIAapOBOW MOBEPXHOCTH HENb3S Pa3BEPHYTh
Ha IUIOCKOCTH 0€3 CKJIQJIOK U pa3pbiBoB. [IoHEBOIE NMPUXOAUTCS MUPHUTHCS C
Hen30eXHBIMHM MCKaKEHUSMH Ha KapTax. [Ipuaymano MHoOro crnoco0oB 4ep-
YEeHUs! KapT, HO BCE KapThl HE CBOOOHBI OT HEJOCTAaTKOB: HA OJJHUX MMEIOTCS
WCKaKeHUS OJJHOTO POJia, Ha IPYTUX MHOTO POAa, HO KapT BOBCE 0€3 MCKaKe-
HUU HET.

MopsKH TONB3YIOTCSl KapTaMK, HAYEPUCHHBIMH 10 CIIOCO0Y CTAPHHHOTO
roJulaHacKoro kKaprorpada m marematnka X VI B. Mepkaropa. Croco6 3tot
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Ha3bIBAETCSl «MEPKATOPCKON MPOEKLMEN». Y3HATh MOPCKYIO KapTy JIETKO IO
e MpsIMOYTOJBHOM CeTKe: MepHOMaHbl M300pakKeHBI Ha HEW B BHOC psaa

| | - |
; "“gg’.’.’f,’{?;_ocmun-__.--'

| |

Puc. 1. Ha mopckoit kapte kpaTyaniuit l'[yTT:E)T Meica JloOpoi Hanesx bl 10 105xHO#
OKOHEYHOCTH ABCTPAINU 0003HAYACTCS HE IPSAMOM JTMHHEH («JIOKCOAPOMHUEI»), a
KPHUBOH («OPTOAPOMHUEHY).
napaJulCJIbHbIX MPAMbBIX HHHHﬁ; Kpyru mupoOThl — TOKE IMPAMbBIMU JIMHUAMU,
MIePIEHANKYJIIPHBIMH K IEPBBIM (CM. pHC. 5).

Boobpasure Tenepp, 4yTo TpeOyeTcsl HAaTH KpaT4alIIuid MyTh OT OJXHOTO
OKCAaHCKOI'O IOpTa A0 APYroro, JCkKalero Ha TOH Ke napaJuiejiu. Ha oxeane
BCC IMMYTU AOCTYIHBI, 1 OCYHICCTBUTh TaM MIYTCIICCTBUC 1O KpaTqaﬁmeMy my-
TH BCETJa BO3MOXHO, €CJIM 3HAaTh, KaK OH IIPOJICTACT. B namem clIy4dac €CTe-
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Puc. 2. Kaxxercst HeBEpOSATHBIM, YTO KPUBOJIMHEHHBIN Ty Th, COEIMHSAFOLLMIH
Ha Mopckoii kapre Mokoramy ¢ [TaHaMcKUM KaHaJIOM, KOpoYe NpsIMOi
JIMHUH, IPOBEIEHHOMN MEX/ly TEMH 5K€ TOUKAMHU.

CTBEHHO JyMaTh, YTO KpaTyailliuii myTh UAET BAOJIL TOM Napajulenu, Ha KO-
TOpO#i JiexkaT oba TOpTa: Belb Ha KapTe — 3TO NpsMasi JIMHUS, a YTO MOMKET
ObITh KOpoue npsiMoro mmytu! Ho Mbl ommbaeMcs: myTh 1O TMapajuiesid BOBCe

HE KpaT4yauIiim.



B camom gene: Ha MOBEPXHOCTH IIapa KpaTdailliee pacCTOSHHE MEXIY
JIBYMSI TOUKAMH €CTh COGIMHSIONMAS UX Ayra 6 01bmoro kpyra’. Ho kpyr
napajuielii — MaJibl i Kpyr. Jlyra GonpIioro kpyra MeHee UCKpHUBIICHA, YeM
Jyra Jro0oro Majioro KpyTa, NpOBEJAEHHOTO Yepe3 Te K€ JBE TOUKHU: OOJIbIlie-
MYy pajiycy OTBe4aeT MeHblIas KpuBU3Ha. HaTsHHTe Ha IIT00yce HUTh MEXKIY
HaIUMHU JByMs TOYKaMu (CM. puc. 3); BBl yOequTeCch, 4TO OHA BOBCE HE JIi-
JKET BIOJIb Napajutesnn. HaTsHyTas HUTh — OECCIIOpHBIN yKa3aresb KpaTdaii-
LIEero MyTH, a €ClIM OHa Ha riIo0yce He COBMANAeT C HapajuleNiblo, TO M Ha
MOPCKOI KapTe KpaTJaluii myTh He 0003HavaeTCs MPSAMON JIMHUEH: BCIIOM-
HUM, 4YTO KPYIW INapajuienedl n300pakaloTcs Ha TaKOW KapTe HPSMBIMH JIH-
HUSIMH, BCSIKAs XK€ JIMHUS, HE COBIAJaroNIas ¢ MpsMOH, eCTb KpUBasl.

Ilocne cka3aHHOrO CTAaHOBUTCS MOHATHBIM, [TOYEMY KpaT4allIvil MyTh Ha
MOPCKOH KapTe n3o0pakaercs He MPsIMOii, a KpUBOI JTMHUEH.

PacckazpiBarot, 9to nipu BeIOOpe HarmpasiieHus st HukomaeBckoil (HeIHE
OKTA0pBCKOI) JKETEe3HOH JOPOTH BENHUCh HECKOHYAaEeMBIE CIOPHI O TOM, IO
KakoMy IyTH e€ TpookuTh. KoHel criopam MooXuiio BMEIIaTeNECTBO Haps
Hukounas I, KoTOpbIit pemiw 3agaqy OyKBaIbHO «IPSMOITHHEHHO»: COCAMHIUI
[erepOypr ¢ MockBo#i o nuHelike. Eciamn Ob1 9T0 OBUIO ClieslaHO Ha MepKa-

s AN,
(TSR
AL 1\

Puc. 3. IIpocToii criocod oThICKaHUs IEHCTBUTEIBHO KpaTyaiiiero
Iy TH MEX/Ly ABYMS ITyHKTaMH: HaJl0 Ha [I100yce HATSHY Th HUTKY

DBonbmuM KPYroM Ha OBEPXHOCTH IAPA HA3BIBAETCA BCAKMiL KPYT, LIEHTP KOTOPO-
TO COBIIAJIaeT C LIGHTPOM ITOTO miapa. Bece ocTanbHbIe KpyrHd Ha IIape Ha3bIBAIOTCA M AT BIMH .
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TOPCKOH KapTe, MOITy4YHIach Ob KOH(Y3HAS HEOXKUIAHHOCTE: BMECTO IIPAMOM
Jopora BEIILIa OBl KPUBOM.

Kro He n3beraer pacuéroB, TOT HECIOXXHBIM BBIYMCICHHEM MOXET YOSIUTbCs, YTO IYTh,
Ka)KyIIUHCS HaM Ha KapTe KPUBBIM, B JCHCTBHTEIPHOCTH KOPOYE TOTO, KOTOPHIA MBI FOTOBBI
cuurath npsMeIM. [lycTs 06e Hamwm raBaHu JiexaT Ha mupote Jlenunrpana — 60-i mapamieny — u
pasznenensl paccrosiHueM B 60°. (CyLecTBYIOT JIM B IeHCTBUTEIBHOCTH TaKHE JBE TaBaHH — JUIS
pacuéra, KOHEYHO, O€3pa3INIHO.)

Ha puc. 4 Touka O — IeHTp 3eMHOTO0 Iapa, AB — Jyra Kpyra IHPOTHI, Ha KOTOPOM JIeXaT
rasanu 4 u B; B Heit 60°. Llentp kpyra mupotsl — B Touke C. BoobGpasum, uro u3 uenrpa O
3eMHOT0 IIapa MPOBEJEeHa Yepe3 Te JKe raBaHu ayra Oosipuioro kpyra: e€ pamuyc OB = OA = R;
OHAa IPOIET 6IM3KO K HAYEPUEHHOI ayre 4B, HO He COBNAJET C HEIO.

Beruncnum nHy kaxaoi gyru. Tak kak Touku A u B nexar Ha mupote 60°, To pagnycsl
OA u OB coctasistor ¢ OC (ochio 3eMHOT0 mapa) yroi B 30°. B npsiMOYTroJIbHOM TPEYTroJIbHUKE
ACO xarer AC (= r), nexxamuii npotus yrina B 30°, paBeH HojloBHHE THIOTeHy3bl AO; 3HAa4HUT,

_ R Jlnuua nyru AB cocraBnser ommy mecTyio [IHHBI Kpyra IIMPOTHL, @ TaK KaK KPYT 5TOT
2

HMEET BJIBOE MEHBILYIO JUIMHY, 4eM OONBIIOH Kpyr (COOTBETCTBEHHO BJIBOE MEHBIIEMY PaJHyCy),

7

TO JUIMHA T MJIOro Kpyra 4p _ 1 % 40000 —13333KM.
2

UroOBI OnpenenuTs Tenepb AIUHY TyTH OOIBIIOr0 Kpyra, MPOBEJEHHOIO MEXKAY TEMH JKe
TOYKaMH (T. €. KpaT4aiIero IyTH My HHMH), HaJ0 y3HaTh BenuuuHy yriaa A0B. Xopna AB,
craruBatomas ayry B 60° (Manoro kpyra), €CTb CTOPOHA NMPAaBUIBHOTO LIECTHYTOJBHHUKA, BIH-
CaHHOTO B TOT JK€ Malblii Kpyr; MO3TOMY

AB=p = ﬁ . TIposens MPSIMYIO oD,

COCIMHSIONIYI0 IeHTp O 3eMHOro Imapa C cepe-
IuHOW D Xopabl AB, moidydaeM INpsSMOYTOJbHBII
TpeyronsHuk ODA, tme yronm D — mnpsamoi,

DA=L 4pn O4=R.
2

3HauuT,
sin AOD:AD:AOz%:RzO,ZS.
Otcrona HaxoauM (1o Tabnunam): ; 0
Z AOD =14°28',5 Puc. 4. K BHIUHCIEHHIO PacCTOAHMIA
M, CIICIOBATENBHO, MEX1y TOYKaMH A U B Ha 1ape 110 ayre
/ AOB =28°57" . HapaJuIeNy | 110 Ayre GOJIBIIOro Kpyra.

Teneps yxe HETPYJHO HAHTH MCKOMYIO JUIMHY KpaTdyaiIliero ImyTH B KuioMmeTpax. Pacuér
MOKHO YIIPOCTUTb, €CIHM BCIOMHHTB, YTO JJIMHA MHUHYTBI OONBIIOr0 Kpyra 3eMHOTO IIapa €CTh
MOpcKasi MUJIs, T. €. okouo 1,85 km. CrnenoBarensHo, 28°57"' = 1737' = 3213 xm.

MEI y3HaéM, 9TO MyTh 110 KPYTy MIUPOTHI, H300paXEHHBIH Ha MOPCKOH KapTe MPSIMOH JIMHU-
ei, cocraBisieT 3333 kM, a IMyTh MO OOJIBIIOMY KpPYTy — 110 KpUBOM Ha Kapte — 3213 kM, T. €. Ha
120 xm Kopoue.

BoopyxuBHIMCh HUTKOW M MMesl TOJ PyKaMH TJI00yC, BBI JIETKO MOYKETe
NPOBEPUTH NPABWIBHOCTH HAIIMX YepTexXel 1 yOeanuThCsl, YTO AyTH OOJBIINX
KPYToB JAEHCTBUTEIBHO MPOJIETAIOT TaK, KaK [T0Ka3aHO Ha yeprexax. M3o0pa-
XKEHHBIN Ha puc. | OyaTo OBl «IIPSIMOID» MOPCKOH IyTh N3 AQpUKHN B ABCTpa-
o coctasisier 6020 mMunb, a «kpuBoi» — 5450 munb, T. e. kopoue Ha 570
Muib, Wik Ha 1050 kM. «IIpsiMoii» Ha MOpPOKOHM KapTe BO3AYLIHBIA MyTh U3
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Jlonnona B llanxaii nepepe3aetr Kacnuiickoe Mope, MEKAY T€M Kak AEHCTBU-
TEJIbHO KpaTyalliuid myTh Ipojeraer Kk cesepy or Jlenunrpana. IlonsTHO,
KaKylo poJib HIPAIOT 3TH BOIPOCHI B SKOHOMUH BPEMEHH ¥ TOPIOYEro.

Ecnu B 310Xy mapycHOro CyJ0XO0JICTBa HE BCET/a IOPOKUIN BPEMEHEM, —
B TOT BEK «BpEMS» emé HE CUUTAJIOCH «JACHBI'aMn», — TO C MMOABJICHUEM I1apo-
BBIX CYJOB INIPUXOAMTCS IUIATUTHh 32 KAXKIYI0 H3JUIIHE H3PaCcXO0JOBaHHYIO
TOHHY yriisi. BoT moyeMmy B HallM THH BEAYT CyJa IO JEHCTBHUTEIBHO KpaT-
YalmieMy IMyTH, MOJIb3YsACh HEPEIKO KapTaMH, BHIITOJHEHHBIMHA HE B MepKa-
TOPCKOHM, @ B TaK Ha3bIBAEMOH «IEHTPaJbHOW» MPOEKINH: Ha 3THX KapTax
Jyrr OOJIBIINX KPYTOB H300paXKaroTCsl MPSIMBIMH JTHHHUSIMU.

[Toyemy ke mpe’kHHE MOpEIIaBaTeNH MOIb30BAINCH CTOJIb OOMaHYHUBEI-
MH KapTamMu ¥ u30upain HeBeIroAHble MyTH? OmmuOoYHO AymaTth, 9TO B CTa-
pPHUHY He 3HaJK O ceifyac yKazaHHOH OCOOCHHOCTH MOpPCKHX KapT. Jleno o0b-
SICHSIETCS, KOHEYHO, HE 3THM, a TEM, YTO KapThl, HAUYEPUEHHBIE IO CIIOCO0Y
Mepkaropa, 00J1aqar0T Hapsay ¢ HEYJ0OCTBAMU BeChbMa IICHHBIMH JJISI MOPSI-
KOB BbIroJiamMu. Takast KapTa, BO-TIEpBBIX, H300paXKaeT OTAeNIbHbIE HEOOIIbILUE
YaCTH 3eMHOU MOBEPXHOCTH 0€3 MCKaXEHHUs, COXPAHssl YIJIbl KOHTYpa. DTOMY
HE MPOTHBOPEYUT TO, YTO C YJaJCHUEM OT IKBATOpa BCE KOHTYPHI 3aMETHO
pactsaruBatoTcsi. B BBICOKMX HIMPOTaX pacTsDKEHHWE TaK 3HAYMTENIBHO, YTO
MOpCKasi KapTa BHYIIAeT 4YeJOBEKYy, HE3HAKOMOMY C €€ OCOOCHHOCTSIMH, CO-
BEpUICHHO JIO)KHOE IMPEACTaBJIeHHE OO0 WCTUHHOW BEIWYMHE MAaTEPUKOB:
I'pennanans KakeTcs TakoW ke BeJMYMHBI, Kak Adpwuka, Amsicka Ooiplie
ABcrpanmun, XoTs ['pernanaus B 15 pa3 mensine Adpukn, a Asicka BMecTe C
I'pennannueii BaBoe meHblie ABcTpanuu. Ho Mopsika, XOpoio 3HaKOMOro ¢
STUMH OCOOCHHOCTSIMHU KapThl, OHM HE MOTYT BBeCTH B 3a0myxaenue. OH Mu-
pUTCA ¢ HUMH, TeM Oojee, 4TO B Ipeaenax HeOONBIINX y4acTKOB MOpCKas
KapTa Ja€T TOYHOe Mo100ue HaTypHI (pHC. 5).

3aro Mopckas KapTa BechbMa oOJerdaer pelieHue 3afad ITypMaHCKON
NPaKTHKHA. DTO — €AMHCTBEHHBIA POJ| KapT, HAa KOTOPBIX IyTh KOPaOJIs, UILy-
IIEro MOCTOSIHHBIM KYpPCOM, N300paXkaeTcst npsiMoit muauei. Uaru «nocrosa-
HBIM KYyPCOM» — 3HaYHT AEP)KAThCsl HEU3MEHHO OJJHOTO HAIPaBIIEHUS, OJTHOTO
ornpenenéHHoro «pyMm0Oa», UHa4e TOBOps, WATH TaK, YTOOBI IepeceKkaTh Bce
MepUMaHbl MO PaBHBIM yriioM. Ho 3TOT myTh («IOKCOIPOMHS)) MOKET
n300pa3uThes MPSIMOI JIMHUEH TONBKO HA TaKOW KapTe, Ha KOTOPOW Bce Me-
PHMAHBI — TIpMbIE JTMHAH, MapalUIeNbHEIe APy APYTy ). A Tak Kak Ha 3eM-
HOM IIIape KPYTH IIMPOTHI MEPECEKAIOTCS ¢ MEPUANAHAMH MO MPSIMBIMH YT-
JlaMH, TO Ha TaKOH KapTe W KPYTH IMHPOTHI JOJKHBEI OBITh MPSIMBIMU JIMHUS-
MH, NEPIEHANKYISIPHBIMY K JIMHUAM MepuanaHoB. Kopode roBopsi, Mbl IIpH-
XOUM MMEHHO K TOW KOOPJMHATHOW CETKE, KOTOpas COCTaBJIAET XapakTep-
HYIO0 OCOOEHHOCTb MOPCKOH KapThl.

Y B neifcTBUTENBHOCTH JIOKCOAPOMHMS €CTh CITUPAJICBUIHAS JIMHUS, BUHTOOOPA3HO HaMaThl-
BaloIIasics Ha 3eMHOM Iap.
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IIpuctpactue MopskoB Kk kapram MepkaTtopa Tenepb HoHsATHO. JKenas
OIIPEIETINTh KypC, KOTOPOTO HAZ0 JEP)KaThbCsl, UM K Ha3HAYEHHOMY IOPTY,

HITYypMaH IIPUKIAAbIBACT IIHHefIKy K KOHC€YHBIM TOYKaM IIYTH WU H3MEPSCT

yToJ, COCTaBIAEMBIN €0 C MEpPHIHAHAMH.

Jlepxace B OTKpBITOM MOpE€ BCE

BpEMs 9TOr0 HAIlPaBJICHUs, ITypMaH 0e301IMO0YHO TOBEAET CYJHO JIO LETIH.

10



Brl BUguTE, YTO JIOKCOAPOMHUS» — XOTSl M HE CaMblil KOPOTKUI U HE camblii
9KOHOMHBIH, HO 3aTO B U3BECTHOM OTHOIICHUM BEChbMa YIOOHBIN AJISI MOpSKa
myTh. UT0oOBI HOHTH, HamipuMep, oT Mbica J[oOpoit Haxexapl 10 105kHON OKO-
HEYHOCTU ABCTpainu (cM. pHc. 1), Ha0 HEM3MEHHO JepP)KaThCsl OJHOTO Kyp-
ca S 87°,50. Mexay Tem, 4TOOBI JOBECTH CYTHO JO TOTO € KOHEYHOIO
ITyHKTa KpaTdaimmM myTéM (1o «OPTOIPOMHMNY), TIPUXOIAMUTCS, KaK BUIHO U3
PHUCYHKa, HEIIPEPBIBHO MEHSTh KypC Cy/AHA: HadaTh ¢ kypca S 42°,50, a koH-
yuth KypcoM N 53°,50 (B 3TOM ciydae Kpardailiuii myTh Jake W HEOCyIle-
CTBHMM — OH YIIHPAETCS B JITHYIO CTeHY AHTApPKTHKH).

O06a myTH — N0 «JIOKCOJPOMUI» H TI0 «OPTOAPOMHI» — COBIAJAIOT TOJb-
KO TOT'Jla, KOrJia MyTh 10 OOJBIIOMY KpYTy M300paskaeTcsi Ha MOPCKOH KapTe
NPSAIMOM JIMHUEHN: MPU ABMXKEHUU I10 KBATOPY WM IO MepuauaHy. Bo Bcex
MIPOYMX CIy4asX IyTH 3TH Pa3IUIHbI.

I'pagyc J0/roThI ¥ rpajyc MUPOTHI
S3agaua

UYuraTtenu, 6e3 COMHEHHUS, UMEIOT JOCTaTOYHOE NPEACTABICHUE O Teo-
rpaduyeckux noirore W mupore. Ho s yBepeH, He Bce NaayT NpaBUIBHBINA
OTBET Ha CJEIYIOLIMHA BONIPOC:

Bcerna nu rpagychl HMPOTHI AJIMHHEE TPAyCOB TOJITOTHI?

Pemenue

BonpmmHCTBO yBEpEHO, UTO KaXK/AbIH MapauleNIbHBIN KpyT MEHBIIE Kpyra
Mepuanana. M Tak Kak Tpagychl JOJITOTHI OTCUYMTHIBAIOTCS IO IapajlIeIbHBIM
Kpyram, Tpaaychl ke IIHPOTHI — 10 MEPHINAHAM, TO 3aKJIFOYAOT, YTO MIEPBHIC
HHUTZIe HE MOTYT IpPEBBILATH MO JUIMHE BTOPHIX. IIpH 3TOM 3a0BIBArOT, 4TO
3emiis — He TIPaBUIIBHBIN 1Iap, a SJUIMIICOMA, CJIErkKa pasIyThli Ha SKBaTOpeE.
Ha 3emHOM »rutuncousie He TOJIBKO SKBATOp JUIMHHEE Kpyra MepuIuaHa, HO U
Omrkaiime K 9KBaTOpy HapajlleNbHble KPYTH TakxkKe JUIMHHEee KPyroB MepH-
nuaHa. Pacd€r mokaseiBaeT, YTO NPUMEPHO /0 5° IMUPOTHI TPaaychl Hapai-
JIENIbHBIX KPYTOB (T. €. JOJITOTHI) JJIMHHEE TPaIycoB Mepuanana (T. €. IHpo-
TBI).

Kyaa nosieres1 AMyHaceH?
3amauga

B kakyto cTOpoHy ropu30HTa HalpaBHIICS AMYHJICEH, BO3BpaIlasch ¢ ce-
BEPHOTO IOJIIOCA, U B KaKyI0 — BO3BPAIIASCH C I0XKHOTO?
Haiite oTBeT, He 3aryIAbIBasl B JHCBHUKH BEJIMKOTO ITyTEIISCTBEHHHUKA.

Pemenue

CeBepHblil OTIOC — caMasi ceBepHasi TOUKa HEMHOTO LIapa.
Kyma G MBI OTTYZla HM HaIPaBJSUTUCH, — MBI BCETIa OTIIPABUIINCH OBl Ha
IOT.
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BosBparmasics ¢ ceBepHOTOo MoItoca, AMYH/ICEH MOT HAallPaBUTHCS TOIBKO
Ha I0T; MHOTO HAIPaBJICHUS OTTyJa He OblI0. BOT BhINMCKa U3 JHEBHHUKA €TO
NIOJIETA K CEBEPHOMY Iotocy Ha «Hopserun»:

«,HopBerus* omucanga Kpyr OKoJIO CEBEPHOTO MOJIOCa. 3aTeM MBI MPo-
JOJDKaN! mMyTh... Kypc ObUT B34T Ha IOT B MEPBBIA pa3 ¢ TOIO BPEMEHH, Kak
auprkabie octaBui Prum». TOYHO Tak ke ¢ F0)KHOTO Toitoca AMYHICEH MOT
HUITH TOJBKO K CE€BEPY.

VYV Ko3zbMmel [IpyTkoBa eCTh IIYTOUHBIA paccka3 O TypKe, MOMAaBIIEM B
«caMylo BOCTOUYHYIO» cTpaHy. « Briepenn BOCTOK, M ¢ OOKOB BOCTOK. A 3a-
nman? Ber qymaere, MOeT OBbITh, YTO OH BCE-TAaKM BHJEH, KaK TOYKA Kakas-
HUOYAb, eaBa IBIKymascs Baamu?.. Hempasma! U c3amm Boctok. Kopoue:
BE€3/I€ U BCIOJly HECKOHYAEMBbIH BOCTOK.

Takoli cTpaHbl, OKpY>KEHHOI CO BCEX CTOPOH BOCTOKOM, Ha 36MHOM LIape
CyIIecTBOBaTh He MoXkeT. Ho MecTo, okpyKEHHOE BCIOAY IOTOM, Ha 3emie
uMeeTcs, KaK U IMyHKT, OXBaYEHHBIH CO BCEX CTOPOH «HECKOHYAEMBIM» CEBE-
poM. Ha ceBepHOM mojroce MOXXKHO OBLIO OBI COOPYAWTH JIOM, BCE UYETHIPE
CTEHBI KOTOPOro oOparieHbl Ha 1or. 1 3T0 B camoMm Jiesie Morii Obl clenarthb
HAIllY CJIaBHBIE COBETCKHE TOJISIPHUKH, TIOOBIBaBIINE HA CEBEPHOM IIOJIFOCE.

IIaTh poAoOB c4éTa BpeMeHH

MBI Tak IPUBBIKIN TOJIB30BATHCSI KADMAHHBIMU M CTEHHBIMH YacaMH, YTO
He oTaéM cebe ake 0TUéTa B 3HAUCHHWH MX NoKa3zaHui. Cpenu yurartene, —
g yOeXIEH, — JIMIIb HEMHOTHE CMOTYT OOBSCHHTH, YTO, COOCTBEHHO, XOTST
OHH CKa3aTbh, KOTIa TOBOPSIT:

— Tenepp ceMb 4acoB Beyepa.

Hey:»xenun TopKO TO, 9TO Majas CTpEKa 4YacoB MTOKA3bIBACT LIU(PY CeMb?
Yo xe o3HayaeT 3Ta nudpa? OHa HOKa3bIBAET, YTO MIOCIIE MOy JHS IIPOTEKIO
7 cyrok. Ho mocie KakK 0T O MONYIHS M OPEXJE BCero / KaKHX CyTOK?
24 24
Yro Takoe cytku? Te cymm, 0 KOTOPBIX TOBOPUT M3BECTHASI IIOTOBOPKA «JICHb
1 HOYb — CYTKH NPOYb)», IPEICTABISIIOT COO0H MPOMEXYTOK BpPEMEHH, B Teue-
HHE KOTOPOTO 3eMHOI1 IIap yCIieBaeT OJMH pa3 00epHYTHCSI BOKPYT CBOEH OCH
no otHomeHuro kK ConHiy. Ha mpakTuke ero u3mepsroT Tak: HaOJIIOAAOT ABa
MOCIIeIOBAaTeIbHEIX TpoxoxkaeHuss ConHma (BepHee ero IeHTpa) depe3 Ty
JVHUIO Ha HeOe, KOTopasi COSANHSIET TOUKY, HaXOAAIIYyIOCS HaJ rOJOBOM Ha-
Omonarenst («3€HUT»), ¢ TOYKOHW fora Ha TOPU3OHTE. [IpoMexyTOK 3TOT HE
Bcerga onauHakoB: CoNHIE NPHUXOAWT HAa YKa3aHHYIO JIMHUIO TO HEMHOTO
paHblle, TO TO3Xe. PerynmupoBaTh 4acel MO 3TOMY «HUCTHHHOMY MOJIYIHIO»
HCBO3MOXHO, caMbIi HCKyCHbIﬁ MacCTEp HC B COCTOAHUU BBIBEPHUTH YaChl TAK,
4YTOOBI OHU LUK cTporo 1mo CoJHILy: ISt 5TOTO OHO Yepecdyyp HEaKKypaTHO.
«CoutHIle 1OKa3bIBaeT BpeMs OOMaHUMBOY, — MUCAIN MAPUKCKUE YaCOBIINKU
Ha cBOEM repbe CTo JIeT Ha3al.

Yacsl Hamm peryaupyroTcs He 1o peasibHoMy CoJTHILy, a [0 HEKOeMy BO-
00pakxaeMOMY COJIHILY, KOTOPOE HE CBETHT, HE I'peeT, a NPUIyMaHO TOJIBKO
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Juisl TIpaBuiIbHOTO cu€ra BpemeHu. [IpeacTaBbre cebe, YTO B MPUPOJE CyIiie-
CTBYyeT HeOECHOE CBETHIIO, KOTOPOE JBIIKETCS B TEUSHHE BCEro roja paBHO-
MepHO, 00X0/1s1 3eMIII0 POBHO BO CTOJIBKO € BPEMEHH, BO CKOJIBKO OOXOIHT
BOKPYT 3eMJIM — KOHEYHO, KaXXyIIUMCcs 00pa3oM — Hallle MOJUIMHHO CYIIeCT-
Bytomee CojHile. DTO CO3JaHHOE BOOOPaKEHHEM CBETHIIO B ACTPOHOMHHU

Puc. 6. [ToueMy COTHEUHBIE CYyTKH JUTHHHEE 3BE3/IHBIX
(IToxpoOHOCTH B TEKCTE.)
HMEHYETCSI «CPETHUM COJHIIEM». MOMEHT MPOXOXKIEHUS €ro 4Yepe3 JUHUIO
3€HUT — IOT HA3bIBACTCSI «CPEAHUM TMOJIYTHEMY; TPOMEXYTOK MEXIY IBYMS
CpPEHUMU MOJIyAHSAMH €CTh «CPEJIHUE COJIHEUHbIE CYTKH», a BpeMsl, TaK HC-
YUCIISIEMOE, HA3bIBAETCSl «CPEIHHM COJIHEYHBIM BpeMeHem». KapmanHble u
CTEHHBIE Yachl UAYT UMEHHO MO0 3TOMY CPEHEMY COJIHEYHOMY BPEMEHH, Me-
JKIY TEM KaK COJIHEYHBIE YAChl, B KOTOPBIX CTPEJIKON CIIyKHUT TEHb CTEP>KEHb-
Ka, MOKa3bIBalOT HCTUHHOE COJTHEYHOE BpEeMs JUIsl JaHHOTO MECTa.

V uuratens nocne cKa3aHHOIO COCTABUIIOCHh, BEPOSTHO, TAKOE MPEACTAB-
JIEHUE, 4TO 3€MHOH 11ap BpallaeTcs BOKPYI OCH HEPAaBHOMEPHO, U OTCIOJIa-TO
MIPOUCXOIUT HEPABEHCTBO MCTHHHBIX COJIHEUHBIX CYTOK. DTO HEMPaBWIBHO:
HEPaBEHCTBO CYTOK OOYCIIOBJICHO HEPaBHOMEPHOCTHIO JPYTOTrO IBIDKEHHS
3emin, a UIMEHHO — e€ IBMWXKEHHUs 1o opoute Bokpyr CosHita. Mbl ceiuac
MOoMMEM, Kak 3TO MOXET OTpa3UThCs Ha JJuHE CyTOK. Ha puc. 6 Bbl BUIUTE
JIBa TOCJEI0BATENbHBIX MOJOKEHUSI 3eMHOro Iapa. PaccMoTpum nieBoe mo-
noxxeHue. CTpelku BHU3Y MOKA3bIBAIOT, B KAKOM HaIpaBJIEHUU 3eMJis Bpalia-
€TCsl BOKPYT OCH: IIPOTUB YACOBOM CTPEIIKH, €CJIM CMOTPETh Ha CEBEPHBIN MO-
moc. B Touke 4 Tenepb MOJACHb: 3Ta TOUKA JIEXKUT Kak pa3 npotus CoiHLA.
[IpencraBeTe cebe Temepp, YTO 3eMIs caenana OAMH IOJHBIA 000POT BOKPYT
OCH; 3a 3TO BpeMsI OHa ycIlela IepeMEeCTUThCS M0 OpOWTEe HAIIPaBO W 3aHsIIA
npyroe Mecto. Pamuyc 3emii, mpoBeIEHHBIN B TOUKE A, IMEET TaKoe K& Ha-
NpaBJIcHHUE, KaK U CYTKU Ha3al, HO TOYKa A OKa3bIBAETCs YK€ JIEXKallehd He
mpsimo nipotuB CounHna. [y 4enoBeka, CTOSIIETo B TOUKE A, MOJACHB emé He
Hactynui: CoJHile JieBee MpoUYepUeHHOM JTUHUH. 3eMJyle Halo BpallaThes eme
HCCKOJIbKO MUHYT, LITO6I>I B TOYKEC A HaCTyIuJ1 HOBBIHN IOJIACHb.

Uro ke otrcroga caeayet? To, 9TO MPOMEKYTOK MEXKIY IBYMSI HCTUHHBI-
MU COJHCYHBIMH IOJNYTHSAMH JUIMHHEe BPEMEHHU IIOJIHOTO o0Oopora 3emin
BOKpyT ocu. Eciu Obr 3emitst paBHOMEpHO nBUTanack BOKpyr CoiHIA MO Kpy-
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Ty, B IEHTPE KOTOPOTO HaxoamiIock 061 ColHIle, TO pa3sHHILa MEXKIY JeHCTBHU-
TEIBHOH MPOAOIKUTEIHHOCTRIO 000pOTa BOKPYT OCH M TOW KaXKyIIeics, Ko-
TOpPYIO MBI ycTaHaBiauBaeM 1o CouHITy, ObUta ObI M30 JHS B JCHb OJHA U Ta
xke. E€ nerko onpenenutsb, €ciu MPUHITh BO BHUMaHWE, YTO U3 dTUX HEOOJIb-
mux 100aBOK JOJHKHBI B TE€UYEHHE TOJla COCTABUTHCA Liejble CYTKH (3emiid,
JIBUTASCH 110 OpOUTE, JAeNaeT B TOJ OJUH JHMITHHA 000POT BOKPYT OCH); 3HA-
YUT, TEUCTBUTEIBHAS POIOIHKUTEIIEHOCTE KAXKI0r0 000pOTa paBHICTCS

365% cytok: 366% =23 4. 56 M. 4 c.

3aMeTHM, KCTaTH, YTO «IECHCTBHUTEIBbHAS» IPOMOIDKUTEIBHOCTh CYTOK
€CTh HE 4TO MHOE, KaK IEePHOJ BpalleHHs 3eMJIM 0 OTHOLICHHIO K JF000H
3BE3/I€; OTTOTO TAKHE CYTKH U HA3bIBAIOT «3BE3MHBIMMIY.

Wrtax, 3BE€31HBIE CYyTKH B CPEIHEM KOPOYE CONHEYHBIX Ha 3 MHH. 56 cek.,
KpYTJBIM c4€TOM — Ha 4 MUH. Pa3zHuia He 0cTaéTcs MOCTOSHHOM, TOTOMY YTO:
1) 3emnst 06xoauT oxoso ConHIIa HE PAaBHOMEPHBIM JIBIKCHHEM 110 KPYTOBOM
opbuTe, a 0 IILIUICY, B OJHUX YacTAX KOToporo (6omnee Oym3kux k CosHILy)
OHa JBWXETCSA ObicTpee, B Apyrux (Ooyiee OTHAanEHHBIX) — MeEJJICHHEEe, U
2) ochb BpallleHUs1 3eMIIM HAKJIOHEHA K IIOCKOCTH e€ opouThl. O0e 3TH npu-
YHHBI 00YCJIOBJIMBAIOT TO, YTO UCTHHHOE U CPE/IHEE COJIHEUHOE BpeMs B pas-
HBIE JTHU PAacXOsATCS MEXAy coOOH Ha pa3IM4YHOE YHCIIO MUHYT, JOCTHIaro-
1iee B HeKoTopsle 1HU 10 16. Tonbko yeTkipe pa3a B roj 00a BpeMEHH COBIIa-
JatoT:

15 ampens,

14 urons,

1 ceHTs0pH,

24 nexalpsi.

Hanpotus, B 1HU

11 despans,

2 HOsIOps
I5m 124.15m.

/,.\\ T | [ T 24.15m

10m. 12410 m.
5m : /f AN i 124.5m.

O VN

V/vu_ ‘vEu ) NI W | KR

/Y

ey
Su. \ / 14 55m.
10m. Ny 50m.

//
AW . 5

15m -/ 1. 45m.
20m. . . 40m.

Puc. 7. D10t rpaduk, HMeHYeMBIil «rpahKOM ypaBHEHHS BpEMEHN», IOKa3bIBACT, KaK
BEJIMKO B TOT WIIM HHOW JI€Hb PACXOXKACHHE MEX/LY HCTHHHBIM U CPEAHUM COTHEUHBIM
nonyaaeM. Hanpumep, 1 anpesnst B HCTHHHBIH TTOACHD BEPHBIE MEXaHHYECKHIE 4aChl
JIOJDKHBI IOKa3aTh 12 4. 5 MHH.; HHBIMH CJIOBaMH, KpUBast 1a€T cpe/jHee BPeMs B HC-
TUHHBIH I10J1JICHb.
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pasHUIA MEXIy HUCTUHHBIM U CPEJAHUM BPEMEHEM [OCTHUTAeT HauOOIbILICH
BEJINYMHBI — OKOJIO YeTBEPTH daca. KpuBas Ha puc. 7 «IIOKa3bIBacT, KaK Be-
JIMKO 3TO PACXOXKJICHUE B Pa3HbIE THU ro/ia.

o 1919 r. rpaxnane CCCP xunu Mo MECTHOMY COJTHEUHOMY BpPEMEHHU.
st kaxkooro MepuIMana 3eMHOTO Ilapa CpeHUIA MMOJIIeHh HACTYNaeT B pas-
JIMYHOE BpeMs («MECTHBIN» TOJIEHB), II03TOMY KaXKABIH TOPOJ] KHJI IO CBO-
€My MECTHOMY BPEMEHH; TOJILKO IPUOBITHE U OTXOJ MOE3/10B Ha3HAYAIICH 110
o01eMy Ui BCeH CTpaHbl BpEMEHHM: 10 TeTporpaackomy. I'paxnane pasiu-
YaJl «TOPOJCKOE» N «BOK3AJIBHOE» BPEMs; EPBOE — MECTHOE CPEIHEE COJ-
HEYHOEe BpeMs — IOKa3bIBAIM TOPOJCKHE Yachl, a BTOPOE — IIETPOTPA/ICKOE
CpeziHee COJTHEYHOE BpeMs — ITOKa3bIBAJIM Yachl JKEJIE3HOJ0PO’KHOTO BOK3aa.
B nHacrosmee Bpemsa B CoBerckom Coro3e BCE KEIE3HOAOPOKHOE JABMKECHHE
BEAETCSI IO MOCKOBCKOMY BPEMEHH.

C 1919 1. y Hac B OCHOBY CUéTa BpEMEHH IHS ITOJIOKEHO HE MECTHOE, a
TaK Ha3bIBAEMOE IOSICHOE» BpeMs. 3eMHOI 1ap pa3/ienéH MepuIuaHaMH Ha
24 OJWHAKOBBIX «I10fACa», U BCC IYHKTBI OAHOI'O IMOsACa UCHUCTIAKOT OJJUHAKO-
BOE BpeMsi, IMEHHO TO CpEJHEe COJIHEYHOEe BpeMsi, KOTOpOe OTBEYaeT Bpe-
MEHHM CpeIHero MepHIaHa JJaHHOTO nosica. Ha BcEM 3eMHOM HIape B KasKAbli
MOMEHT «CYLIECTBYET» IOITOMY TOJIBKO 24 pas3iIMuHBbIX BPEMEHH, a HE MHO-
JKECTBO BpPEeMEH, Kak OBUIO JI0 BBEACHHSI OSICHOTO CUETa BPEMEHHU.

K stum TpéM ponmam cuéra BpeMeHH — |) HCTUHHOMY, COJHEYHOMY,
2) cpenHeMy MECTHOMY COJIHEYHOMY M 3) HOSICHOMY — HaJl0 MPUOaBUTH YeT-
BEPTHINA, YHOTPEOIIIEMBII TOBKO acCTPOHOMaMH. OT0 — 4) «3BE3THOE» BpeMsl,
HCUHUCIISIEMOE TI0 YIOMSHYTHIM paHee 3BE3IHBIM CyTKaM, KOTOPBIE, KaK MBI
YK€ 3HaeM, KOpo4e CPEeTHIX COTHEYHBIX MPUMEPHO Ha 4 MUHYTHI. 22 CEHTSO0-
pst 00a cuéra BpeMeHH COBIAAIOT, HO C KaX/IbIM CIEIYIONINM THEM 3BE3THOE
BpEM: OTIEpEkKaET CPEHEE COTHEUHOE Ha 4 MUHYTHI.

Hakonen, cymiecTByeT emé u mATHIA BHI BpEMEHHU, — 5) TaKk Ha3bIBaeMoe
JIEKpPETHOE BpEMsl, — TO, IO KOTOPOMY KPYIJIBIH rof HUBET BCE HaceJeHHe
CCCP, a 60JBUIMHCTBO 3aIaHBIX CTPAH — B TCUCHHE JICTHETO CE30HA.

JlexperHoe BpeMs HUIET POBHO HA OAMH Yac BIepeau mosicHoro. Llens
9TOT0 MEPOTIPHUATHSI COCTOUT B CIIEAYIOIIEM: B CBETIIOE BPEMsI FOIa — C BECHBI
JI0 OCEHH — Ba)KHO HAaYMHATh M KOHYATH TPYIOBOH JEHb IOpPAHbIIE, YTOOBI
CHH3UTH PacXo]] 3JIEKTPO’HEPTHH Ha UCKYCCTBEHHOE OCBEILIEHHE. JTO JIOCTH-
raercsi OQUIIMATBFHBIM TIEPEBOIOM YacOBOI cTpeiku Brepén. Takoi mepeBon
B 3aMa/IHBIX TOCYIapCTBAX JIEJIAeTCsl KAXK/IYI0 BECHY (B 4ac HOUM CTpEJIKa Iie-
pecTaBusieTcs K udpe 2), a KaKIy0 0CEHb Yachl BHOBB MIEPEBOIATCS Ha3a]l.

B CCCP gace nepeBeieHbl Ha KPYTIBIA TOJ, T. €. HE TOJBKO Ha JIETHEe
BpeMsi, HO M Ha 3UMHEE: PacXO0Jl SHEPTUHU Ha OCBEILEHHE 3THM XOTS U HE CO-
Kpalaercs, HO 3aTO JOCTUraercsi 0onee paBHOMEpHAs Harpyska 3JIEKTpO-
CTaHIMH.
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JlekpeTHOE BpeMs BIEpBbIe ObLTO BBEAEHO y Hac B 1917 T."); B Teuenne
HEKOTOPOTO IepHojia CTPeNIka YacoB ObLIA MepeBeicHa Ha JABa U JaXKe HA TPU
yaca BIEPET; Tocie HECKOJIBKUX JIET mepepbiBa 0HO BHOBB BBeneHo B CCCP ¢
BecHbI 1930 1. 1 oTNIMYaeTcs OT MOSICHOTO Ha OJIUH Yac.

IIponoaxuTe ILHOCTD AHS

TouHas NPOJOIDKUTENFHOCTD JHS JUIS KaXKA0I0 MeCTa U JIoOOi JAaThl ro-
Jla MOXKET OBIThb BBIUMCJIEHA [0 TaOIMI[AM ACTPOHOMHUUYECKOTO €XKEroJHUKA.
Hamemy uuraTemto ezxBa JHM, OJHAKO, Nomoe 80° 70
MOHAMOOUTCST  Ast  OOMXONHBIX  LEeNeH 24 T T
NO06HAs TOYHOCTH; €CIM OH TOTOB 2 e
YIOBOJIECTBOBATBCS CPABHUTENBHO TPpyObIM /117 7

NPUOIIKEHNEM, TO XOpOWIyI0 CIyx0Oy  20f 1!]:‘ T 17 ’c;
COCIY)XHT €My NpHIATaeMBli  4epTéx  /g——i—itt /60'
(puc. 8). Bmons meBoro ero xpas moxa3aHa ' :
B Yacax TN POJNOJXHUTEINBbHOCTH
IHS. Baonb HUXKHEro Kpas HaHECEHO
yrioBoe paccrosiuue ConHIa oT HeGecHOro
9KBaTOpa. JTO PACCTOSHUE, U3MEPSEMOE B
rpajycax, HasblBaeTC  «CKJIOHEHHUEM)
Connua. HakoHel, Kockle JMHUM OTBEYAIOT
Pa3IMYHBIM UPOTaM MECT HaOIIOIeHNSI.
UroOBl 1MOJIB30BATHCS YEPTEKOM, HAJIO0
3HaTh, KaK BEJIHMKO YTJIOBOE PACCTOSHHUE
(«cxnonenne») ConHIIAa OT dKBaTOpa B Ty
TN WHYIO CTOPOHY IUIS Pa3iIMYHBIX JHEH
roga. COOTBETCTBYIOIME JaHHbIE yKa3aHbI

i

Mpodormumenswocms dwns Bvocox

p—

et Ixbamgp
ITIIIT
B TabnuuKe Ha cTp. 17. 0 15% 20° 23%°
IlokaxxeM Ha npHMEpax, Kak IIOJIB30- Sura
Ocere Aemo

BaThCSl 3TUM YEPTEKOM.

1. HaiiTu mpoIOJKUTENBHOCTh AHS B Puc. 8. Ueprex s rpaduueckoro
cepenune anpens B Jlenunrpame (T.e. Ha  OMPSHCICHHS IPOJIOILKUTEILHOCTH

° nust. (ITogpoGHOCTH B TEKCTE.)

mmpote 60°).

Haxomum B Tabnuuke  CKIIOHEHHE
ConHua B cepeMHe anpedsi, T. €. YIJIOBOE pPacCTOSHHUE €ro B 3TH JHU OT He-
OecHoro 3xBatopa: +10°. Ha HIDKHEM Kparo depTeka OTBICKHBaeM ducio 10°
1 BeéM OT HETO NPSAMYIO JIMHHIO TOA MPSMBIM YIJIOM K HIDKHEMY Kparo 10
mepeceveHus] ¢ KOCcOoW NmHMeH, oTBedaromed 60-if mapammenn. Ha meBom
Kpaio TOYKa NepecedeHus OTBedaeT duciy 1472, T.e. UCKoMmas MPOIOIIKH-
TENBHOCTh JHS paBHa mpuMepHO 14 9. 30 M. ['oBOpUM «TIpUMEpPHO» TIO-
TOMY, YTO 4epTEX HE yUMTHIBACT BIIMSHHUS TaK Ha3bIBAEMOU «aTMOC(EpHOii
pebpakuun» (cMm. cTp. 29, puc. 15).

"Tlo nounny $1. U. Tlepensmana, mpeIoKHBILIEro TOT 3aKOHONPOeKT. (Ilpum. ped.)
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CruioHeHne CikrioHeHHE
Jlamrona ComHrra Hewroza Comxra
21 smBapst -20° 24 ymrona +20°
8 deBparst —-15 12 aBrycra +15
23 deparst -10 28 aBrycra +10
8 mapra -5 10 cenrsi0pst +5
21 mapra 0 23 ceHTsI0pst 0
4 anpenst +5 6 OKTAOPS -5
16 anpernst +10 20 oxTs0pst —-10
1 mas +15 3 HosIOps -15
21 mast +20 22 HOSIOpst -20
22 VIIOHsI +23V5 22 nexabpst —23%

2. Haiitu npomomxutenbHOCTh AHs 10 HOsIOps B AcTpaxanu (46° c. m1.).

Cxionenue Counna 10 Hosi0ps paBro —17°. (CosHIIE B 0K HO M TIOJTY-
mapuu HeOa.) [loctynas no-npexuemy, Haxoaum 14% yacos. Ho Tak kak Ha
3TOT pa3 CKIOHEHHE OTPHUIATENbHO, TO MOJIYYEHHOE YHUCIO O3HadyaeT Mpo-
JIOJKUTENILHOCTh HE JIHS, a Houd. Mickomast ke MpoJ0JKUTENBHOCTD JHSI paB-
Ha 24 — 14’2 = 9% yacos.

MBI MOKeM BBIYHCIIUTH Takke U MOMEHT Bocxona Comaia. Pasmenus 9'4
rorojyiaM, noiay4um 4 4. 45 m. 3Has u3 puc. 7, uto 10 HOIOps Yackl B UCTHH-
HbIl nosifieHb nokasbiBatoT 11 4. 43 M., y3HaéM MomeHT Bocxoaa CoisHua:
1149.43 M. —4 9. 45 m. = 6 9. 58 M. 3axon ConHIIa B 3TOT ACHH NPOM3OUIET B
119.43 M. +449.45m. = 16 4. 28 M., T. €. B 4 4. 28 M. Beuepa. Takum obOpa-
30M, 00a yeprexa (puc. 7 ¥ 8) mpu HaAJIekKaIIEeM HCIIOIBF30BaHUHA MOTYT 3a-
MEHUThH COOTBETCTBYIOIINE TAOIHIIBI ACTPOHOMUYECKOTO €KETOAHHKA.

Bl MokeTe, MOJIb3ysACh U3JI0KEHHBIM Ceiiuac MpUEMOM, COCTaBUTh AJIs
LIMPOTHI MECTa Balllero IMOCTOSIHHOTO JKUTEIbCTBA HA BECh r'oj rpaduk BOC-
xoza u 3axona CojHIa, a TaKke IPOJOIDKUTENLHOCTH AHsA. OOpa3yuK Takoro
rpaduka aas 50-i mapamienau Bbl BUIUTE Ha pUC. 9 (OH COCTaBJICH MO MECT-

Mecayo: |Sinbape @elp. Mapm Anpers Maii Unws Unns Algyem Cewm Oxm._Hondps Aer. |
Awu TI52012261226 923 72/ 4182 X0 1327102 8225193 173)
% T T ;L;; ARSERRNNIARRNRNENA
! o 11T ] 2
/! -:‘*--——:3,-— —— IR 1]
—1. | I"'
rgm___ — £ 1 | ?_ — I 1 1]
15 anas .
- ESENRANREEE]
3 2 II'.'T‘!‘T‘-'HL i
8 B }‘.I]IJ IBREE INEE ;
> 9 RRRREE] NN ANAAE]
- ERARERE 111
BREE B SRan ==
9 ] oaE = ] '[ ] == 11
BR 1 I —T1
ST A ey T -
S P T :

Ll i i
Puc. 9. I'paduk Bocxona u 3axona ConHua B TeyeHue rojaa ais 50-ii mapasienu.
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HOMY, @ HE IO JIEKPETHOMY BpeMEHH). PaccMOTpeB €ro BHHMATENBHO, BBI
moMéTe, Kak Hag0 YepTHTH MOJ0O0HBIE TpaduKu. A HaYSpTUB €ro OAWH pa3
JUTSI TOW TIMPOTEHI, T/I€ BBI )KUBETE, BBl CMOXKETe, OPOCHUB B3TJISi[ HA CBOM uep-
TéX, cpa3y cKka3aTb, B KOTOPOM IIPUMEPHO dacy B30inéT mnu 3aiinér ConHie
B TOT MJIM UHOH JIEHb roJa.

HeoObIuaiiHble TeHH

BocnpousBenénnslii Ha O3TOW CTpaHMLE
puc. 10 MoxeT moxas3aTbcs 3araJlOuyHbIM: 4eno-
BeK TpH noiHoM cBere CoOJHIA MOYTH HE OT-
OpachIBaeT TeHH.

OpHaKO 3TOT PUCYHOK CIEJaH C HaTyphl,
g HO HC B HAINX IIMPOTaX, a O/m3 5KBaTopa, B

W Becro HaJ| ToJIOBOM HalOmomatens (Kak roBO-
§ PAT, B «3CHUTE).

B nammx mmpotax CojHIlE HHUKOTAa He
ObIBaeT B 3€HUTE; BUAETh TAKyI0 KAPTUHY y HAC
HeBo3MoxHO. Korna nonynennoe ComnHie noc-
TUTAeT y HaC HauOOJbIIeH BBICOTHI,(22 HIOHSN),
OHO CTOUT B 3€HHTE BCEX MECT, PACIOJIOKEH-

Pc. 10. Yenopek oyt 6e3 Teny, HBIX Ha CEBEPHOW TpaHUIlE )KapKoro rosca (Ha
Pucynok Bocriponseonut ¢poro-  Tpornuke Paka — Ha mapannenu 23%2° ceBepHOUI
rpaduto, C““Ty‘(;36”"3” PKBATO- yigpotel). Cryers nojirona, 22 nexkadps, Coin-

pe IIe CTOUT B 3€HUTE BCEX MECT, PACHOJIOKECHHBIX
Ha 23,° 10)xHOI mupoTHI (Ha Tponuke Kozepora). Mexy 3TuMH rpaHuIaMH,
T. €. B )KapKOM II05ICE, PACIIOJIOKEHBI MeCTa, TAe NonyneHHoe CoiHIe aBaxk-
Jbl B TOJ CTOUT B 3€HUTE U OCBEIIAET MECTHOCTb CBEPXY TaK, YTO BCE NpE-
METBI JIMIICHBI TEHEH, JIydllle CKa3aThb — UX TCHU PacloylaraloTcs Kak pa3 Mo
HHUMU.

Puc. 11, oTHOCSIIMIACS K MOJIFOCY, HAIPOTHUB, PaHTACTHYECKUI, HO BCE ke
NOYy4YHTeNbHBIH. YenoBek He MOXKET OTOpachlBaTh Cpasy MIECTh TEHEH; dTHM
MprEMOM XYZ0KHUK XOTeJl HarJIsTHO MOKa3aTh CBOCOOpPa3HyIl0 OCOOEHHOCTH
niossipHoro CoJHIIa: TEHH OT HEro B T€UEHHE LEIBIX CYTOK MOIyYaroTcs O~
HakoBoM JumHbL. [IpuunHa Ta, yro CoNHIE Ha MOJIOCE B TEUCHHE CYTOK JBH-
XKETCsl HEe TO0J| yIJIOM K TOPH30HTY, KaK y Hac, a MOYTH MapauIelbHO eMy.
Ommbka XyIoKHUKA, OAHAKO, B TOM, YTO OH W300pa3mil TeHH depecuyp KO-
POTKHMMHM IO CPaBHEHHIO C POCTOM denoBeka. Eciam Obl TeHHM ObUTH TakoH
JUIMHBI, 3TO YKa3biBasio Obl Ha BbicoTy CoHia okoso 40°, HEeBO3MOXKHYIO Ha
nojiroce: CojiHIlE HUKOTIa HE MOJHMMAaeTcs TaM Bbiire 23%°. Jlerko BbIYHC-
JIUTh, — YUTATENb, 3HAKOMBIH C TPUTOHOMETPHEH, MOXKET MEHS IIPOBEPUTH, —
4TO caMasi KOPOTKasi TCHb Ha IMOJIFOCE JIOJKHA OBITh HE MEHBIIE 2,3 BBICOTHI
oTOpackIBaroIIero eé npeamera.
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Puc. 11. TeHu Ha MOIrOCE HE U3MEHSIOT CBOEH JUINHBI B TEYCHUE CYTOK.
3agaua o ABYyX moe3gax

JIBa COBEpIIIEHHO OJMHAKOBBIX MOE€3/1a UIYT C OJJUHAKOBOM CKOPOCTHIO B
MIPOTHBOIIOJIOKHBIE CTOPOHBI (puc. 12): 0JJMH C BOCTOKA Ha 3amaJi, Ipyrou — ¢
3araga Ha BocToK. Kakoil n3 Hux Tspkenee?

Puc. 12. Bajaua o AByX moesaax.

Pemenue

Tsokenee (T. €. cuibHee NAaBUT HA PEIILCHI) TOT, KOTOPBIM ABMKETCS IPO-
THUB BpallleHHs1 3eMJIM, C BOCTOKA Ha 3araj. JTOT I0e3]1 MeJUICHHEe IBIKETCS
BOKPYT OCH 3€MHOTO IIapa; IMO3TOMY BCIEACTBHE HEHTPOoOeKHOTO 3ddekra
OH TepsieT U3 CBOET0 Beca MEHBIIIE, YeM M0e3], UIYIINA Ha BOCTOK.

Kak Benmka pasuuma? Choenaem pacuér Ui oe3I0B, HAYIUX BIoIb 60-i
napajuieNii co CKOpocThio 72 km/4ac, uin 20 m/cex. Touku 3eMHOM HOBEpX-
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HOCTM Ha YKa3aHHOH Mapajuielid JBHXKYTCS BOKPYT OCH CO CKOPOCTBHIO
230 m/cex. 3Ha4WT, MOE3d, WAYNIMA Ha BOCTOK B HAIPABICHUH BPAICHUA
3emin, 001agaeT Kpyrosoit ckopocthio B 230 + 20, T. €. 250 M/cek, a uayIHii
Ha 3amaj IPOTUB JBIKEHHS 3eMIId — CKOpocThio B 210 M/cek. LlenTpoctpe-
MHTENTBHOE YCKOPEHHE JUTA TIepBOro cocTaBisier V' 25000°  cwm/cex’, Tak
R 320000 000
KaK paJguyc KpyroBoro nmytu Ha 60-i mapamnenu paseH 3200 kM. [l BToporo
MOe3/1a OHO COCTaBJISIET

V210000 cm/cex’.

R 320000000
PasHuna B BeNMYMHE IEHTPOCTPEMHUTENHLHOTO YCKOpPEHHS 00OUX IOE3/10B
paBHa
Vi-Vi _25000°-21000° cM/cex’.
R 320 000 000 ’

Tak kaK HampaBJIeHHE [EHTPOCTPEMHUTEIHLHOTO YCKOPEHHS COCTABISIET C
HaIpaBJICHUEM TsDKECTH yroa B 60°, TO mMpUHHMaeM BO BHUMAaHHE TOJBKO
COOTBETCTBYIOIIYIO YacTh IEHTPOCTPEMHUTEIBHOTO YCKOPEHHS, HWMEHHO
0,6 cm/cex® x cos 60° = 0,3 cm/cex’.

Oto cocrasmsier ot yckopenus Tsokectr 03 | wmm oxoio 0,0003.
980

3HauuT, MOe3/, WYUK Ha BOCTOK, JIerde MYIIEero B 3araJHOM Harpas-
neanu Ha 0,0003 cBoero Beca. Ecnm moesn cocrout, Hanpumep, U3 MapoBoO3a
1 45 TpyXEHBIX TOBAPHBIX BaroHOB, T. €. BecHT 3500 T, To pa3HHIa B Bece
OyZzeTr paBHATHCS

3500 x 0,0003 = 1,05 T =1050 xr.

Jnsa xpymHoro nmapoxona BogousmerienueM B 20 000 T, ABIKyIerocs co
cKkopocThio 35 kM/uac (20 y3710B), pa3HHUIA COCTABIIsIA Obl 3 T. YMEHBIIICHUE
Beca NPU JBM)KEHHU Cy/HA Ha BOCTOK JOJDKHO OTPAa3UThCS, MEXKIY MPOYHM,
Ha TMOKa3aHWAX PTYTHOro OapoMeTpa; MpU OTMEYEHHOH CKOPOCTH BBICOTA
6apometpa gomkHa ObiTh Ha 0,00015 x 760, T. €. Ha 0,1 MM MEHBIIIE HA TTAPO-
XO/ie, MIYIIEM B BOCTOYHOM HAlpaBJICHUH, HEXEIH Ha MIYIIEM K 3aramy.
Jaxe nemrexon, maratomuyi o yiune JleHnHrpana c 3amaga Ha BOCTOK, IPH
CKOPOCTH XO/ABOBI 5 KM B 4ac CTAaHOBUTCS ITpUMEpHO Ha 1,5 T nerde, yem uns
C BOCTOKA Ha 3amaf.

CTpaHbI TOPU30HTA 110 KADMAaHHBIM YacaM

Crnoco0 HaxoAUTh B CONHEYHBIH IEHb CTPAaHbl TOPU3OHTA 10 KApMaHHBIM
yacam oOmien3BecteH. [ludepOmar pacnonaratoT Tak, 4TOOBI YacoBasi CTpeKa
Oputa HampasieHa Ha CouHIle. YOI MEXAy 3TOH CTpenkoil u juHuen 6—12
JIeIISIT TIOMOJIaM: PaBHOJEISIIAs YKaXeT TOr/ia HarpaslieHne Ha tor. Herpyn-
HO TOHSTh OCHOBaHHE 3TOro crioco6a. CoJHIle B CyTOYHOM JBIKEHUH 00XO-
IUT HeOO B 24 vaca, 4acoBas K€ CTpeika 00XomuT Iudeponar B 12 4acos,
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T. €. OIHMCHIBACT B OJMHAKOBOE BpeMs BIBOE OOJBLIYIO AYTy. 3HAYHT, €CIIU B
NIOJIJICHb YacoBasi CTpesiKa ykasbiBana Ha CoJlHIe, TO CITyCTS HEKOTOpOe Bpe-
MsI OHa ONIEPEUT €T0, OTMCAB CBOMM KOHIIOM BJIBO€ OOJbIIyI0 AyTy. BoT mo-
4eMy, pa3[esiB MpH YKa3aHHOM paHblle MOoJoKeHHU IudepOnarta momoiam
JIYTY, OIHCAHHYIO CTPEJIKOH, MbI JIOJDKHBI
HaiTH TO MecTo Heba, I/e HaXOIWIOCh
ConHue B IOJJEHb, T. €. HalpaBIECHHE Ha
or (puc. 13).

HcnpiTaHne MOKa3bIBacT, OIHAKO, YTO

npuéM 3TOT KpaiiHe HETOYeH, rpelra Ha
JIECATKH TpagycoB. YTOObI MOHATH, TOYEMY
TaK MPOMCXOAMT, HAaJ0 pa3o0paTbcsi B pe-
KoMeHIyeMoM crocobe. OCHOBHAs TPUYH-
Ha HETOYHOCTH Ta, 4TO IMdepbiaT pacmo-
JlaraeTesl MapajUIenbHo  TWIOCKOCTH TOPH- b 13 [oocroi wo se Toumit mpuéy
30HTA, CyTOUHBIH ke MyTh COJHIA JIEKUT B onpe/esenHs CTpat CBETA C OMOILBIO
TOPU30HTAJILHON IIJIOCKOCTH TOJIBKO HA I10- KapMaHHBIX JaCOB.
JIoce, Ha BCEX XK€ APYIMX LIMPOTaX OH COCTABISIET C TOPU30OHTOM pa3HbIC
yINBI — BIUIOTH JI0 TNpsIMOTO (Ha 9KkBaTtope). [1oaToMy OpHEHTHpOBATHCS MO
KapMaHHbIM 4acaM MOXHO Oe30IIMO0YHO TOJIBKO Ha IOJIIOCE, BO BCEX XKe
MIPOYMX MECTaxX Hen30eKHa OOJIbIIAS MIIM MEHBINAS! ITOTPEITHOCTb.

O6parumces k geprexy (puc. 14, a). Ilycts HabmronaTenb pacloyioKeH B
touke M, Touka N — momoc Mupa; kpyr HASNRBQ — HeOeCcHbI MepuanaH —
MIPOXOIUT Yepe3 3eHUT Habironarens U yepe3 moiroc. Ha xakoif mmupote Ha-

Puc. 14, a n 6. [Touemy kapMaHHBIC Yachl B POJIM KOMIIaca Jal0T HEBEPHbIC TOKA3aHUSI.

XOAUTCS HAOJIOAATENb, JIETKO ONPENCIUTh; Ul 3TOTO JOCTATOUYHO U3MEPUTH
TPAHCIIOPTHPOM BBICOTY TIOJIFOCA HAaJ TOPU30HTOM NR; OHa paBHA LIMPOTE
mecta'. Tmsiast s M B HarpaBienuu H, HabGarogarens UMeeT mepen coOoro
Touky tora. Cyrounslii myTh COJIHIIA HA ATOM YepTeKe N300pa3UTCs MPSIMOM

! [Touyemy 310 Tak, 06BACHEHO B MOeil KHUTe «3aHMMATeIbHas FeOMeTpHs», B TaBe «I'eo-
MeTpusi POOMH30HOBY.



JUHAEH, KOTOpas YacThIO JIKHUT HaJ JHHHWEH TOpH30HTa (IHEBHOH ITyTh),
4acThIO XKe oA Heto (HouHoi myTh). [lpamas AQ n3obpaxaet myTs ConHIIA B
JTHYU PaBHOJIEHCTBUI; KaK BUJIUM, JHEBHOU IyTh PaBeH TOrAa HOYHOMY. SB —
nyTs CoHIIa JeToM; OH napajuieneH AQ, Ho O0MIbIIas YacTh €ro JISKUT BBIIIE
TOpH30HTa, U TOJBKO HE3HAYUTECJIbHAA YacCTb (BCHOMHI/IM KOPOTKHE JICTHUC
HOYM) HaXOJUTCsI o/ ropu3oHTOM. [1o aTuM kpyram ColHIle exedacHo Mpo-
XOAUT 24-10 JOMI0 MX IIOJHOM JJMHBEIL, T. €. 360° —150- Y1 Bce xe 4epes Tpu
24
yaca mocie noayaHs CoJHIe HE OKa3bIBAETCS B IOT0-3allaJHON TOYKE T'OpH-
30HTa, KaK MOXXHO OxuaaTh (15°%3=45°); mpuumHa pacxXoXIEHHUS Ta, YTO
MPOCKIUN PABHBIX AYI' COJTHCUHOI'O IIYTHU Ha IJIOCKOCTh TOPU30HTA HE PABHbBI
MEXTy COOOH.

DTO CTaHeT HarIgHee, eciu Mbl pazdoepémcst B puc. 14, 6. Ha ném SWNE
HU300pakaeT Kpyr rOPU30HTA, BUIUMBIN C 3eHUTA; mpsMas SN — HEOCCHBIH
Mepuanad. Habmonatens moMemaercss B ToUke M, LEHTp Kpyra, ONHChIBae-
Moro Ha HeOe CONHIIEM 3a CyTKH, IPOSKTHPYETCs Ha INIOCKOCTh TOPH30HTA B
touke L' (cM. puc. 14, a); caMm Kpyr COJHEYHOrO MYyTH NPOEKTHPYETCs Ha
MJIOCKOCTh TOPU30HTA AIUIcoM S'B’.

ITocTponm Teneps MPOEKIUHU TOYEK JICNCHUS KPyra COIHEYHOTrO IMyTH SB
Ha IIOCKOCTH TOpu30HTA. 1 3TOr0 moBepHEM KpyT SB mapauie’abHO IIIoc-
KOCTH ropu3oHTa) (monoxenune S"B", puc. 14, a) pa3gennm ero Ha 24 paBHBIC
YacTH M CIIPOCKTUPYEM Ha IUIOCKOCTh TOpH30HTA. JIJIsl TOCTpOeHUsI TOYeK
nenenus sumnca S'B' — MpoeKIuu Kpyra COJHEYHOTO MyTH Ha TIOCKOCTh
TOPU30HTA — U3 TOYEK jeneHus kpyra S"B” mpoBenaéM OTpe3KH, Mapaiesib-
Hble SN. SIcHO, YTO MBI MOJYYUM TIPH 3TOM HEpaBHBIE IyI'd; OHU OYIyT Ka-
3aThcs HaOmoarento emeE 0ojee HepaBHBIMU, TOTOMY YTO OH PacCMaTpUBaeT
UX He U3 LieHTpa L' annurca, a u3 Touku M B CTOPOHE OT HEro.

[Ipocnenum Tenepp, Kak BEJIMKA MOXET OBITh IIOTPEIIHOCTD ONPEJIeIICHUS
o 1udepOnaTy cTpaH rOpU30HTA B JICTHUH JEHb Ul B3ATOH HAMH IINPOTHI
(53°). Connue BocxoauT Toraa Mexny 3 U 4 yacamu yTpa (TpaHuIa 3alTpH-
XOBaHHOT'O CETMEHTa, O3HaJaromero Houb). B Touky E Boctoka (90°) ComHie
MIPUXOTUT He B 6 9acoB, KakK IOJDKHO OBITH IO mudepdaary, a B MOIOBHHE 8-
ro. B 60° ot Touku rora oHo OyzeT He B 8 4ac. yTpa, a B 9% 1ac; B 30° oT Tou-
ku 1ora — He B 10 wac, a B 11 gac. B Touky roro-3amana (45° mo npyryro cro-
pony ot S) Conrue sBnsgercs He B 3 yac. A4, a B | 4. 40 M.; Ha 3amajge OHO
ObIBacT He B 6 yac. Beuepa, a B 4'4 vaca JHI.

Ecnu npubaBuTh KO BCeMy 3TOMY TO, YTO JEKPETHOE BpPeMsi, KOTOpOE I10-
Ka3bIBalOT KapMaHHBIC YacCbl, HE COBNAaAacT ¢ MCCTHBIM HCTUHHBLIM COJIHCY-
HBIM BPEMEHEM, TO HETOYHOCTh B OINPEJEIICHUH CTPaH T'OPU30HTA JIOJDKHA
ewl€ BO3pacTu.

Wrak, kapMaHHbIE Yackl XOTSI M MOTYT CIIy>KUTb KOMITacOM, HO OY€Hb He-
HaA&KHBIM. MEHbIIIE BCETO IPEIIUT TaKOH KOMITAC OKOJIO 3ITOXH PaBHOJICHCT-
Bus (OTHAZaeT SKCHEHTPUIECKOE MOJIOKEHNE HAOIIOIATENs) U B 3UMHEE Bpe-
M.
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Besbie HOuM ¥ YépHbIe THU

C cepenunsl anpens JIeHUHrpaa BCTynaeT B epHo O€bIX HOYEH — TOro
«IIPO3PavYHOTO CyMpaka» U «Ojecka O0e3TyHHOro», B (DaHTACTHYECKOM CBETE
KOTOPOTO POJIMIIOCH CTOJIBKO TIOATUYECKHMX 3aMbICIIOB. JIuTeparypHble Tpaau-
O TaK TECCHO CBsA3aJIN 66.]'[])16 HOYHU HMMCHHO C .HGHI/IHFpaI[OM, YTO MHOTHE
TOTOBBl CYHMTAaTh HX JOCTONPUMEYATENIFHOCTBIO HCKIIOYUTENFHO —Hallen
ObIBIIEH cTONMIBI. B nelicTBUTENEHOCTH, O€ble HOUM Kak SBJIEHHE acTPOHO-
MHYECKOE XapaKTEePHBI ISl BCEX MECT, JISKAIUX BBIIIE ONpPEACIEHHON HUpPO-
TBI.

Ecnu oTBi€YbCS OT 1M0331U M 00PAaTUTHCSA K aCTPOHOMHYECKON PO3€ 3TO-
TO sIBJICHUS, TO Oeylasi HOYb — HE YTO MHOE, KaK CIMSHNE BEYEPHUX U yTPEH-
HuX cymepek. Anekcannp CepreeBnd [IymKuH MpaBUIBHO OMPEAETHI CYII-
HOCTB ATOTO ()eHOMEHA KaK CMBIKaHHUE JIBYX 30pb — BeUepHEH U yTpeHHen. «1
HE ITycKas ThMy HOYHYIO Ha 30J0Tble HeOeca, OJHa 3apsd CMEHHTH JPYTYIO
Cemmr...». B Tex mmporax, rae ConHIle B CBOEM CyTOYHOM JIBIDKEHUU IO
HEOECHOMY CBOJY OITyCKaeTCsl HIKE TOPU30HTa He riryOke 17Y4°, — tam Be-
YEpHsIs 3apsl HE YCIEBAET €lE MOMEPKHYTh, KaK YK€ 3aroparoTcs JIy4dH yT-
PEHHE, He 1aBasi HOYH U [oJIyJaca.

Pazymeercsi, Hu JleHnHTpaj, HU KakoH-IMOO APYroil MyHKT HE UMEIOT
NPUBWIETHH OBITh €MHCTBEHHBIM MECTOM, TJie HaONI0JaeTcs ATO SIBICHHE.
I'pannna 30HbI OeNBIX HOYEH BBIYMCIIAETCS acTpOHOMHYECKHU. M oka3bIBaeTcs,
YTO CIIMSHHE 30pb HaOII0OAaeTCs Topas/io 0KHee MINpoThl JIeHnHTpaia.

MOoOCKBHYH TOXKE MOTYT JIFOOOBATHCS OENBIMH HOYAMH TPUOIH3UTEIHHO
CO CPEIHUX YHCEN Masi 0 KOHEI[ IO 37eCh OHM HE TaK CBETIHI, Kak B Jle-
HUHTPAJE B T€ )K€ JHH, HO JICHUHTPAJICKHE Mal CKHu e Oeple HOYM, MOTYT
ObITh HaOMOAaeMbl B MOCKBE B TEUEHHE BCEIO MIOHS M Hayaja UIOJs.

IOsxnas rpanuna 30Hb1 6enb1x Houelt npoxoaut B CCCP na mmpore [Ton-
TaBbl, Ha 49° c. m. (662—17'2°). 3nech ObiBaeT oxHa Oenas HOYb B IOy —
uMmeHHo 22 utons. K ceBepy, HauMHas ¢ 3TOM MIMPOTHI, OENble HOYX CTaHOBSIT-
cs1 Bc€ cBeTIIee, a repuoj] ux — JuinHHee. Ecthb Oenble Houw u B KyiiObiiese, u
B Kazanm, u B IIckoBe, u B Kupose, u B EHnceiicke, HO Tak Kak IMyHKTHI 3TH
10kHee JIeHnHrpana, To Oesble HOYM OXBATHIBAIOT TaM MEHBIIWI nepron (1o
00e CTOpOHBI OT 22 WIOHS) M HE JOCTUTAIOT Takoi sipkocTd. 3ato B Ilymoxke
OHU emé ceriee, 4yeM B JIeHMHTrpase, a 0COOEHHO CBETJIBI B ApXaHTeJIbCKe,
PAacIoNoKEHHOM Yy’Ke HelalneKo OT 30HbI Hezaxopsamero Connna. beble Houn
CroKronbMa HIYEM HE OTIIMYAIOTCS OT JICHUHT PAJCKHX.

Korma miwkHsA 9acTs cyTouHoro myTu CoiHIIa COBCEM HE TOTpYKaeTcs
M0J] TOPU30HT, a JIMIIb CIETKa CKOJB3UT IO HEMY, MBI UMEEM HE TOJBKO
CIIUSIHME JIBYX 30Pb, HO U HETPEPBIBHBIN A€Hb. DTO BIEPBBIE MOXKHO HaOII0-
IaTth Ha 65°42' mMpOTHL: 371ech HaYMHASTCS IapCcTBO MoiyHouHOoro CounHIa.
Emé ceBepnee — ¢ 67°24' — MoxkHO HaOIIOAATH TaKXKe M HENPEPHIBHYIO HOYB,
CIMSTHUE YTPEHHEH 3apu ¢ BEYepHeil uepe3 MOJIJEeHb, a HE Yepe3 MoJ-
HOYb. DTO — «YEPHBIA JI€Hb», IPOTUBONOJIOKHOCTD 0ol HOYM, XOTS CTe-
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MEeHb WX OCBELICHHs oAnHakoBa. CTpaHa YEPHBIX JIHEH — Ta JKe CTpaHa IoJTy-
HouyHoro CoJHIIa, TOJNBKO B JIpyroe Bpems roja. [ie MOXKHO BHIETh HE3aXo-
msmiee ConHIIE B HMIOHE ', TaM B JeKaOpe TOCIOJACTBYET MHOTOCYTOYHBIH
Mpak, 00yciIoBIIeHHBIH HeBocXoasuM ColtHIIeM.

CMeHa cBeTa U TbMBI

Benble HOUM — HarIsAAHOE AOKA3aTENbCTBO TOTO, YTO YCBOEHHOE HAMH C
JIETCTBA NPECTABIICHUE O NPAaBWILHONW CMEHE MHS W HOYM Ha 3€MHOM LIape
CJIMIIKOM YNPOIIEHHO OXBAaThIBaeT KapTHHY 3TOro 4epenoBanus. Ha camom
Jielle TIepUoJMdeckasl CMEeHa CBeTa M TEMHOTHI Ha HaIllel IUTaHeTe Topaslio
paszHooOpa3Hee W He YKIIAIbIBACTCS B PUBBIYHYIO CXeMY ITHS M HOUH. B aToM
OTHOIICHNH OOMTAEMBI HAMHU IIap MOXKHO PA3JEHUTh HAa 5 TOSCOB, KaXKIbIi
13 KOTOPBIX IMEET CBOH MOPSAIOK YePETOBAHUS CBETA U TEMBL.

[epBrIit mosIC — ecK UATH OT KBaTOpa K 000MM MOJIOCaM — IPOCTHpa-
ercst 10 49° mapanienu: 31ech U TONBKO 31€Ch KaXABle CYTKH OBI-
BAalT MNOJHBIN J€Hb U NMOJHAS HOUD.

Bropoit mosic — mexay 49 u 6572°, BKIIOYAIONINA BCe MecTa HaIllero
Coro3a ceBepHee mapamienn llontaBbl, — UMEET OKOJO BPEMEHH JIETHErO
COJIHIIECTOSIHUSI TIEPHOJI HENPEPBIBHBIX CyMEpeK; 3TO — MOsAC OeN bl X
HOYEH.

B tpetrem y3kom mosice mexay 65% u 67%2° ConHile 0okoyo 22 UIOHS B
TEUEHHE psjla CYTOK BOBCE HE 3aXOIHUT: 3TO — MOSC MOJYHOUYHOTO
ConHuna.

s getBéproro mosca, Mexny 67" n 83'4°, xapakTepHa, KpOME HeETpe-
PBIBHOTO IHS B WIOHE, €II€ MHOTOCYTOYHAsI HOYB B Aekabpe: ComHIe B Teue-
HHUE psAla CyTOK BOBCE HE BOCXOAWT, YTPECHHHE W BEUECPHHUE CYMEPKH IOTIIO-
IIAIOT JIGHb. DTO — MO SC YE€PHBIX THEH.

CaMblIii CIIOKHBIN CIy4dail 4epeoBaHMS CBETa U TEMHOTHI MBI MIMEEM B
IATOM TT0sice, ceBepHee 83'4°. Ta Opeliib, KOTOPYIO MPOOKBAIOT B OJHOOOpa3-
HOM cMeHe JHel U Houel JeHUHIpajicKkue Oeble HOUM, JOCTUraeT 34ech MoJl-
HOTO pa3pbiBa C MPUBBIYHBIM MOPSIKOM. Be€ momyroaue oT JIeTHEro 10 3uM-
HEro COJIHIIECTOSIHHMS, T. €. OT 22 MroHs 10 22 nexalpsi, paszaessiercs Ha S5 me-
pHO/IOB, HA 5 BpeMEH rojia, eciiM XOTUTe. B TeueHne nepBoro neprosa CTOUT
HETIPEPBIBHBIN JIeHb; B T€YEHHE BTOPOTO — JHHU UYEPEIYIOTCS C CyMEpKaMH
OKOJIO TIOJTyHOYH, HO TIOJIHBIX HOYeH He ObIBaeT (c1a0bIM IMo100MeM HX U SB-
JSIOTCS JICTHUE JICHUHTPAJICKUE HOYHM); B TEUCHHUE TPETHETO IEPHOMAa CTOST
HeNpephIBHBIE CYMEPKH, — MOJHBIX JHEW W HOYeW BOBCE HE OBIBAacT; B Teue-
HHE YeTBEPTOTO MEPHO/a STH CIUIONIHBIE CYMEPKH CTYIIAIOTCS OKOJIO TIOIY-
HOYM B TOJIHYI0 HOYb;, HAaKOHELl, B IIITHIA MMEPHUOJ HAPUT CIUIONIHAS HOYb. B
CIIEIYIOIIEeM MOTYTOIUH — C IeKaOpsl 10 UIOHB — Te JKE SIBJICHUS IIOBTOPSIOTCA
B 00paTHOM TOPSJIKE.

U B 6yxre AMGapunk ColHIIe He TIOrpyaeTcs MoJ| TOPH30HT ¢ 19 Mas 110 26 mios, a 6u3
OyxTbl Tuken — ¢ 12 mas o 1 aBrycra.
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ITo mpyryio CTOpOHY JKBaTtopa, B KOJKHOM IIOJyLIapHH, HA COOTBETCT-
BYIOIHX I€0rpapuuecKux MIMPOTaX HaOIIOAAIOTCS, KOHEYHO, TAKHE JKE SBJIC-
HUA.

Ecin MBI HUYEro He CIBIIIHAM O 6CJ'II)IX HO4Yax ((I[aﬂéKOFO ora», To JIMIIb
0 TO¥ MPUYMHE, YTO TaM — 00JIACTh OKeaHa.

[Mapasnesnpb, OTBeUArONIas B FOKHOM MONyIIapuH mupote JIeHUHrpaaa, He
HepeceKaeT HH OHOTO KJIOUKa TBEP/OH 3eMIIH, — BCS JISKHT B OKeaHe; JIto0o-
BaThCs «OENMBIMUA HOYAMH FOTa» MOTYT TOJBKO FOXKHOIOJSAPHBIE MOpEILIaBaTe-
T,

3araaka noasipuoro CoJiHua
3amada

[MossipHbIe MyTEIIECTBEHHUKU OTMEYAIOT JIFOOOTBITHYI0 0COOCHHOCTh JTy-
yeii nerHero CoJHIIA B BBICOKHX IMIMpoTax. JIydn ero ciabo rperoT Tam 3eM-
JII0, 3aTO OKAa3bIBAIOT HEOXKUIIAHHO CUIIbHOE JCHCTBHE Ha BCE MPEAMETHI, BO3-
BBIIIAIOIIAECS OTBECHO.

3aMeTHO HarpeBarOTCs KPYThIC CKIIOHBI CKaJl M CTEHBI IOMOB, OBICTPO Ta-
0T JICTHBIC TOPBI, PACTOILIACTCS CMOJIAa B 0OPTax JACPEBSIHHBIX CYI0B, 00XKH-
raercs Koka JIMLa U T. II.

Uem ke OOBACHUTH MOJO0HOE JeicTBHe dyued nosspHoro CoyHIa Ha
BEPTUKAJIBHO CTOSIIIUC TPESIMETHI?

Pemenue

MsI uMeeM 37ech HEOXKUIaHHOE CIENCTBHE (PU3MIECKOTO 3aKOHA, KOTO-
PpbIi [1acuT, 4TO AEHCTBUE Jy4yeil TeM 3HAUUTENbHEE, YEM OTBECHEE MalaroT
OHHM Ha MOBEPXHOCTH Tena. CoNHIe B MOJPHBIX CTPaHAX JaKe JIETOM CTOWT
HEBBICOKO: €r0 BBICOTA 3a TOJSIPHBIM KPYrOM HE MOJKET IPEBBIMIATH II0-
JIOBHMHBI TIPSIMOT'O YTJIA, a B BRICOKHX IIHPOTAaX 3HAYUTENFHO MEHBIIIE TIOJIOBH-
HBI TIPSIMOTO yTJIA.

Jlerko cooOpa3uTh, 4TO €CIIU CONHEYHBIE JyYH COCTAaBIAIOT C TOPU30H-
TaIbHOM MOBEPXHOCTHIO YIOJl MEHbIIE MOJOBUHBI MPSIMOTO, TO C OTBECHOM
JUHUCH OHM JIOJKHBI COCTABJIATH YIroJI OOJIBIIC MOJIOBUHBI MPSIMOTO, MHAYC
TOBOPSI, BCTpEYaTh BEpTUKAJIbHBIE TOBEPXHOCTHU JOBOJIBHO KPYTO.

Tenepb MOHATHO, YTO MO TOW e MPUYMHE, MO KAKOW JIydd MOJSPHOTO
CouHna €120 TPEIT 3eMITI0, OHH JTOJDKHBI CHJIBHO HarpeBaTh BCE OTBECHO
BO3BBILIAIOUINECS TPEAMETEHIL.

Korna HaunnawTest BpeMeEHa roaa

Bymryer mu 21 mMapTta CHeXHast METeNb, CTOUT JIM KPEIKHH MOpPO3, WIIH,
Ha000pOT, YCTAHOBWJIACh MATKasl OTTEIIEIb, — JIEHb 3TOT B CEBEPHOM ITOJTyIla-
pHUM CUMTAETCS] KOHLIOM 3MMBbl M Ha9ajOM BECHBI — BECHBI aCTPOHOMHUECKOI.
MHOTUM TPECTaBIACTCS COBEPILICHHO HEMOHATHBIM, MOYEMY HMEHHO yKa-
3aHHas ceifuac mara, 21 mapTa (B uHBIE TOABl — 22), n30paHa CIy>KUTh TPaHU-
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el MEXIYy 3UMOM U BECHOMH, XOTd B 3Ty IOPY MOXKET €€ B MOJIHOW CHUIIe
TOCIIO/ICTBOBATh CYPOBBII MOPO3 HIIH XK€, HAIIPOTUB, JABHO YK€ CTOUT TEMIas
Moroja.

Jleso B TOM, 4TO Hadalo acTPOHOMHYECKOH BECHBI ONpeEeNsieTcss BOBCE
HE U3MCHYUBBIMU U HeHaI[é)KHBIMI/I IpU3HAKaMu MOToAbl. VYixe OJHO TO, YTO
MOMEHT HACTYIJICHUS] BECHBI YCTaHABIUBAETCS OJMH Ul BCEX MECT JIAHHOTO
noTyImapust 3eMiH, J0JDKHO HABECTH HA MBICIIb, YTO OCOOEHHOCTH TTOTO/IBI HE
MMEIOT 37IeCh CYIECTBEHHOTO 3HaueHHs. He MoXeT ke Ha Leslol MOJIOBHHE
3eMHOT0 I1apa CTOSITh BCIOY OJMHAKOBAs 1Moroja!

W neiicTBUTENBHO, IPH YCTAHOBJICHWH CPOKOB HACTYIICHHUS] CE30HOB T'0-
Jla aCTPOHOMBI PYKOBOJACTBYIOTCS SIBICHHSAMH HE METECOPOJIOTMYECKHUMH, a
aCTPOHOMHYECKHUMH: BBICOTOH mosryaeHHoro CoHIA M BBITEKAIOMIEH OTCIO/a
MIPOOJDKUTENBHOCTRIO THS. Ta Mim WHas morojaa SIBISIETCS yxKe 00CTOs-
TEJILCTBOM COIYTCTBYIOIIHM.

Henp 21 mapTa oTimuaeTcs OT APYrUX AHEH roja TeM, U4TO B ATO BpeMs
rpaHMIa CBETa M TCHU Ha HAllleil TulaHeTe MPOXOJUT Kak pa3 4yepe3 oba reo-
rpaduyeckux mnojroca. B3sB B pyku rio0yc M Jepika ero COOTBETCTBEHHO
MOBEPHYTHIM K JIaMIIe, BBl YOSUTECH, YTO IPAHHIIA OCBELIEHHS CJIE/TyeT TOrAa
10 JIMHUY 3€MHOTO MEpHJIMaHa, IepeceKas SKBaTop U BCE MapaulebHbIE KPy-
T'H 1I0J1 psIMBbIM yriioM. [ToBopaunBaiiTe rino0yc B TAKOM IOJIOKEHUH BOKPYT
ocH, OCBEIasl €ro JJaMITON: KaXkIas TOYKa IMMOBEPXHOCTH TI00yca ONMUIIET Mpr
3TOM KpPYT, POBHO IIOJIOBHHA KOTOPOTO IOTPY>KEHA B TEHb ¥ POBHO ITOJIOBUHA
HaXOJHTCSl Ha CBETY. DTO O3HAYaeT, YTO B yKa3aHHBIII MOMEHT rojia MpojaoJ-
KHUTENBHOCTD JHS PaBHAETCS MPOJOKHTENFHOCTH HOYM. PaBEeHCTBO AHS M
HOYM HaOJIOAaeTCs B 3Ty MOPY HA BCEM 36MHOM IIAape OT CEBEPHOTO 10 FOXK-
HOTO Tofoca. A Tak Kak JeHb JJIUTCS Toraa 12 4acoB — MOJOBHHY CYTOK, TO
CouHIle BOCXOAUT BCIOAY B 6 4acoB M 3aKkaTeiBaeTcs B 18 yacoB (KOHEUHO, IO
MECTHOMY BPEMEHH).

Wrak, BOoT 4eMm BblmensieTcs nara 21 mapra: AeHb U HOYb PaBHBI TOT/A
MeXay coO0OH Ha BCEH MOBEPXHOCTH HalIeH IUIaHEThl. ACTPOHOMUYECKOE
HaMMEHOBAHUE 3TOTO 3aMeyaTelbHOI0 MOMEHTa — «BECEHHEE PaBHOICHCT-
BHE», — BECEHHEE NIOTOMY, YTO PAaBHOIEHCTBHE 3TO HE €AMHCTBEHHOE B TONY.
Cnycts nonroja, 23 ceHTs0pst, CHOBa ObIBaCT MOMEHT PaBEHCTBA JHS U HOYH
— «OCeHHee PaBHOJICHCTBHE), OTMeUarollee KOHell JieTa 1 Hadaio oceHu. Ko-
IZla B CEBEPHOM IIOJyIIAPUH BECEHHEE PaBHOJCHCTBHE, TOTJA IO JPYTYIO
CTOPOHY 3KBaTOPa, B FO’KHOM TOJYIIAPHH, PABHOJCHCTBHE OCEHHEE, U Ha000-
port. Ilo ogHy CTOpOHY 3KBaTOpa 3MMa CMEHSETCSI BECHOH, 10 APYTYIO — JIETO
CMEHSETCSl OCEHbIO. BpeMeHa rojja B ceBEpHOM MOJyIIApUU HE COBIANAIOT C
CE30HAMU FOKHOTO.

ITpocnenum Taxxe 3a TeM, KaKk MEHSIETCSI B TEUCHHUE T0Jla CPAaBHUTEIIbHASL
JoNroTa Hs ¥ Houd. HaunHas ¢ oCeHHero paBHOJEHCTBHS, T. €. ¢ 23 CeHTA0-
P, CBETJIAsl 4acTb CYTOK B CEBEPHOM IIOJIYLIAPUU CTAHOBUTCS KOpOUYE TEM-
Ho#. Tak npojomkaercs 1ejioe NoiIyroue, B Te4eHHe KOTOPOro JHU CHavaia
YKOpauMBaloTcs — 70 22 nexadps, a 3aTeM YUTMHSAIOTCS, 1oka 21 Mapra JeHb
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He cpaBHsieTcs ¢ HOYblo. C 3TOr0 MOMEHTa B TEYEHHE BCETO OCTAIBHOTO II0-
JYTOOHs JCHb B CEBEPHOM MOJYIIAPHH JUIMHHEEe HOYH. JIHHU yIUIHHSIOTCS 110
22 HIOHS, TIOCJE Yero yOBIBalOT, OCTaBasICh MEPBHIE TPH Mecslla IJTMHHEE HO-
YH; OHU OISTh CPABHSAIOTCS C HOYBIO JIUIIh B MOMEHT OCEHHETO PaBHOJICHCT-
Bust (23 ceHTI0ps).

Yka3zaHHBIC YETHIPE JATHI U ONPEICIIIOT COOOW HAYalo M KOHEI[ acTpo-
HOMHYECKHX BpeMEH rojia. A UMEHHO, /I BCEX MECT CEBEPHOTO MOJTyIIAPHSI:

21 MapTa — ieHb, paBHBIN HOYM, — HAYAJIO BECHBI,

22 WIOHS — caMbIil JOJITUH IeHb — HA4yaJjo JIeTa,

23 ceHTsAOps — ACHB, paBHBIH HOYH, — HAYAJIO OCCHH,

22 nexalps — caMbIii KOPOTKHU JIEHh — HAYaJl0 3UMBI.

[To gpyryro cTopoHY 3KBaTOpa, B IOKHOM MOJYIIAPUH 3EMIIH, C HaIIeH
BECHOM COBIIA/Ia€T OCEHb, C HAIIIMM JIETOM — 3UMa H T. II.

[IpemmokuM 9uTaTeNo B 3aKII0UYEHHE HECKOJIBKO BOIIPOCOB, Pa3MEBIIILIE-
HUE HaJl KOTOPBIMH ITOMOKET €My JIYHIlle YSICHUTh U 3aIIOMHUTh OKa3aHHOE:

1. I'me Ha 3eMHOM IIape ACHb paBEH HOYU KPYTJIBIi roj?

2. B xotopoMm yacy (1o MmecTHOMY BpeMeHH) B30MaET B Tamkente CouH-
e 21 mapta HeiHenIHero roga? B koTopom yacy B30MIET OHO B TOT K€ JE€Hb B
Tokuo? B Bysnoc-Aiipece?

3. B xotopom uacy (o MmectHoMmy Bpemenu) 3akarurcs Connue B HoBo-
cubupcke 23 cenTa6ps HeiHemHero rona? A B Hero-Hopke? Ha mbice [[oGpoi
Hanexnp1?

4. B kotopom gacy Bocxoaut CoJHIIE B IyHKTax JKBaTtopa 2 aBrycra?
27 dpespans?

5. CJIy4aroTcst JIM MIOIBCKHE MOPO3bI U SHBAPCKHE 3HOiHBIC qHK?

Tpu «ecan ObD»

CJMIIKOM MPUBBIYHOE YSCHSIETCSI HEPEAKO C OOJBIIUM TPYJOM, YeM He-
00bryHOe. OCOOCHHOCTH JCCATUYHON CHCTEMBI CUHCIICHHUS, KOTOPOH MBI OB-
JajeBaeM C JEeTCTBa, OOHAPY)KMUBAIOTCS JUISi HAc TOJIBKO TOIZA, KOT/A MBI
npoOyeM M300pakaTh YucCiia B MHOM, HaNpHMEp B CEMHUPUYHOW WIJIM JBEHa-
nuatupuyHoit cucreme. CyIIHOCTh €BKIIMIOBOW T€OMETPHH MOCTHUraeTCs Ha-
MH TOTJa, KOTJa Mbl HAYMHAEM 3HAKOMHUTHCS C F€OMETpHEH HEEeBKIIMIOBOIL.
UroOB! XOPOIIO MOHSATH, KAKYIO POJIb B HAICH JKU3HU WUTPAET CHJIA TSHKECTH,
Ha/I0 BOOOPA3UTh, YTO OHA BO MHOTO pa3 OOJbIIE WIM MEHBIIE, YEM B JICHCT-
BUTEJIBFHOCTH. MBI TaK M MOCTYIHM, KOrga OyneM TOBOPUTH O TSDKECTH. A
ceifyac BOCTIONB3yeMCsl CITocoOOM «eciu ObD», YTOOBI JIydIle YSICHUTH cede
yCIIOBHS IBIDKEHHS 3eMin Bokpyr CoiHIa.

D OtBeTsI Ha Bompockr: 1) JleHs Bceryia paBeH HOYHM HA SKBATOPE, TOTOMY UTO TPAHMIIA OC-
BELIEHUs JIENUT 3KBATOp Ia JBE paBHbIE IOJOBUHBEI IPH BCAKOM IOJIOXKEHUH 3€MHOIO INapa.
2 u 3) B nuu paBHoseHcTBH CoHIIE BCIOLY Ha 3eMiIe BOCXOIUT B 6 4acoB M 3aX0auT B 18 yacos
1o MecTHOMy BpeMeHH. 4) Ha skBarope CouHIle B Te4eHHE BCETO T0J1a BOCXOAUT €KEIHEBHO B 6
4acoB 110 MECTHOMY BpeMEeHH. 5) B cpeHuX MMpOTax 10)KHOIO MOJYLIApHs MIOJIBCKUHA MOPO3 U
SIHBAPCKHM JIETKUI 3HOH — OOBIYHBIE SIBJICHHMSI.
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Hauném ¢ 3aTBEp:KEHHOTO B IIKOJIE TON0KEHUS, YTO 3€MHast OCh COCTaB-
JSIET € IUIOCKOCTBIO OpOUTHI 3eMiH yroi B 66%2° (0koio % IpsMOro yria).
Bl xopoiio noimMére 3HadeHue 3Toro (akra JIMIIb TOTAa, KOTria BOOOpasuTe,
YTO YroJl HAaKJIOHa MHOM, — COCTaBJISIET HE ¥4 MPSAMOTO yTia, a, HalpuMep, 11e-
Tl npsiMoi. Have roBopsi, mpeacTaBbTe cede, YTO OCh BpAIICHHs 3eMIIH
MEPIEeHUKYJISIPHA K TUIOCKOCTH OpPOWTHI, KaK MEYTal c/enaTh 4ieHsl [ly-
IeYHoro Kiy6a B ¢anractuueckoM pomane Kronms BepHa «BBepx mHOMY®.
Kakune n3MeHeHust BbI3Bajo Obl 3TO B IPUBBIYHOM 00MXO0/Ie IPUPOJIBI?

Ecnu O6b1 3eMHas och OblJIa HEPHNEHIAUKYNSAPHA K
NJIOCKOCTH OpPOUTH

Urak, BoOOpa3nM, 4TO TPEATIPHUSITHE >KIOIBBEPHOBCKUX apTHILICPUCTOB
«BBIIPAMUTH 3eMHYIO OCh)» OCYIIECTBIIIOCH, M OHA CTaJIa MOJ MPSIMBIM YTIIOM
K IUIOCKOCTH OpOMTHI Hamel rraneTsl BOKpyr Comnaia. Kakne mepemeHsr 3a-
MeTHIN ObI MBI B TIpupoe?

[pexne Becero HpiHenHss [lonspHas 3Be3aa — anbda Maoit MeaBeauiibt
— mepecTaia Obl ObITh MONIsIpHOM. [IpogospKeHe 3eMHOM OcH He OymeT yxe
MPOXOJUTH OJIN3 He€, W 3BE3MHBIN KyMOJ CTaHET BpallaThCs BOKPYT APYToit
TOUYKH HeOa.

CoBepIlIeHHO M3MEHMJIACh ObI, Jajnee, cMeHa BPeMEH rojia; U3MCHHIACH
OBI B TOM CMBICIIE, UTO CMEHBI 3TO# OO0JIbIIe He ObLIO ObI BOBCE.

Yem oOycnoBneHa cMeHa BpeMEH rona? [loueMmy neToMm Teruiee, 4eM 3H-
Moi1? He craneM yKIOHATBCS OT OTBETAa HA ATOT OaHATBHEIN Bompoc. B mmkose
Pa3BACHAIOT €ro JajieKo HeJOCTAaTOYHO, a TMO3Hee y OONBIIHMHCTRA JIIOICH He
OBIBaeT JOCyTa UM 3aHSTHCS.

JleToM B ceBepHOM MONyMIAPUN CTAHOBUTCS TEIUIO TIOTOMY, BO-TIEPBBIX,
YTO HU3-3a HAKJIOHHOTO IOJIOKEHHUSI 36MHOUW OCH, CEBEpHBIA KOHEI] KOTOpPOH
Teneps oOparieH 6omnpmie K ConHITy, AHU AENar0TCA JUIMHHBIMHU, HOUYM — KO-
potkumu. CoJHIIE OJIbIIE TPEET MOYBY, & M0 HOYAaM 3eMJIsd He yclieBaeT 3a-
METHO OCTBITH; MPHUXOJ TeIja BO3pacTaeT, pacxo]i yMeHbluaeTcs. Brtopas
MpUYMHA Ta, YTO BCJIEICTBUE OMSATH-TAaKM HAKIOHA 36MHONH OCH B CTOPOHY
CoJiHIIa THEBHOE CBETHJIO XOJHUT MO HEeOy BBICOKO, U JIYUYH €r0 BCTPEYAIOT
TOYBY O] OOJBIIUM YTIIOM. 3HAYHUT, JieToM COJHIIE TPpeeT He TOIBKO JI O J -
ro, HO ¥ CHJIbHO, HOYHOC JKE OCTHIBAHHE HENPOIOKUTEIEHO. 3UMOU —
HaoOopot, ComHIle TPpeeT M a0 BPEMEHH U IPUTOM I'peeT cia b o, a HOU-
HOE OCTBIBaHHE JUTHTCS JOJITO.

B 10XHOM TONyImIapuy T€ K€ SBICHUS MPOUCXOMAT IIECTHI0 MECSIIaMHU
mo3aHee (WM, ecli YTOAHO, paHbIle). BecHoi 1 oceHpr0 00a ToJroca 3aHu-
MaloT OJMHAKOBOE IOJOXEHHE 10 OTHOIICHHIO K COJHEYHBIM JIydaM; KpyT
OCBEIICHUS TIOYTH COBIMAJAeT C MEpPUAMAHAMHU, THU W HOYM OJU3KH K pa-
BEHCTBY, — CO3HaéTCs KIIMMaTH4YecKasi 0OCTaHOBKA, CPEeIHSS MEXAY 3UMOI U
JIETOM.

Bynyt nu 5TH nepeMeHs! IPOUCXOJUTh, €CJIU 36MHAsl OCh CTaHET HEPIICH-
JUKYJSIPHO K TUIOCKOCTH opOuThI? Her, moToMy 4TO 3eMHOH IIap OKaXeTcs
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BCET/Ia B OJJMHAKOBOM IOJIO)KEHUH OTHOCHTENIBHO JTyuei CoNlHIA, U B KaX 10U
TOYKE KPYIJIBIA roj OyAeT HapuTh OAMH U TOT ke ce3oH. Kakoi? s yme-
PEHHOI'O U MOJIIPHOI'O MOSACOB Mbl MOKEM Ha3BaTh €TI0 BCCHOﬁ, XOTs OH UMECT
CTOJIBKO K€ TpaB IMEHOBATHCS U OCEHbI0. J[HU Bcerzaa u BCiogy OyAyT paBHBI
HOYH, KaK Terephb ObIBAIOT TOJNBKO B 20-Xx yuciax Mapra ¥ ceHTs0ps. (B Ta-
KOM NIPUMEPHO MOJIOKEHUN HaxoauTcs IutaHeta FOmwuTep; e€ och BpalieHHs
TIOYTH TIEPIEHIUKYIISIPHA K TFIOCKOCTH ABKeHHS e€ Bokpyr CouHia.)

Tax npoucxoauio Obl B HEIHEIIHEM YMEPEHHOM nosice. B jxapkom mosice
KIIMMaTHYeCKUe N3MEHEHHs ObliM OBl HE CTOJb 3aMETHBI; Ha MONIOCaX, Ha-
MIPOTHB, OHHU OBbLIM OBI BCETO 3HAYMTENIFHEE. 37IECh BCIEACTBHE aTMOC(EPHOH
pedpaknmm, cierka MOAHUMAIOIIEH CBETHJIO Haja Tropu3oHTOM (pHc. 15),
CouHIle HUKOT/Ia HE 3aXOIWI0 OBI, a KPYTIBIA TO CKOJIB3MIO OBl y TOPU30H-

P NN

T ——
=== N Jopusoir

Puc. 15. AtmochepHas pedpaxuus. JIyy, ucxoasmmuii ot
cBeTHIA Sy, MPOXOAS 3eMHYIO aTMOC(epy, MPETOMIISIETCS B
KaXXJOM €€ CII0€ ¥ HCKPHBIIICTCSI, BCICICTBUE YEro Ha-
OJIFOATEINIO JIyd KaXKeTCsI BBIMICIIINM H3 TOUKH S, JIexka-
nieit Beitre. CBETHIIO S yrKe 3allljIo 32 TOPH30HT, HO Oia-
rozapst pedpakuuy HabIIOATENb BUIUT €TO.
ta. CTosim OBl BEYHBIH JICHb, BEpHEC — BEYHOE paHHEe yTpo. XOTs TEIUIoTa,
IpuHOCHUMad Jy4yaMu CTOJIb HU3KOI'O COHHHa, HC3HAYUTCJIIbHA, HO TaK KakK
HarpeBaHue JUTMIOCh Obl HEMPEPBIBHO KPYIJIBIA TO/, TO CypOBBIA MOJSPHBINA
KJIUMaT ObLI OBI 3aMETHO CMAr4éH. Bor CANMHCTBCHHAs BbII'OJId OT IMCPEMCHDBIL
yrijia HakKJIOHa OCH, BbIr'OAa, HC BO3HAIrpakxaacmast ymepGOM, KOTOpBIﬁ IIOHEC-
CYT CaMbI€ KYJIbTYPHBIC 00J1aCTH 3€MHOT'O Iaapa.

Ecaum O6bl 3eMHast oCh OBIJIa HAKJOHEHA K MIOCKOCTH
opOuTs Ha 45°

Crenaem Terepb MBICICHHO APYIYIO MEpeMEHy: MPUAaANM 3eMHOM OCH
HAaKJIOH B MOJIOBHHY IPsSMOTo yria. B mopy paBHozeHcTBui (oKkono 21 mapTa
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1 0KoJI0 23 ceHTs0ps) CMeHa ITHeH M Hodel Ha 3emiie OyIeT Takas ke, Kak
teneps. Ho B mrone ConHIle OKa)keTcst B 3eHUTE Ut 45-i mapamwienu (a He
st 23'4°): ata mmpoTa urpasia osl poss TponukoB. Ha mmpote JlennHrpana
(60°) ComnHile He AOXOUIIO OBI 10 3eHUTA TOJIbKO Ha 15°; BricoTa ComHIla Mo-
ucrtuHe tponudeckas! Xapkuii mosc HEMOCPEACTBEHHO MPUMBIKAN OBl K XO-
JIOZHOMY, 2 YMEPEHHOTO He CylecTBOBaJIO OBl BoBce. B Mockse, B XapbKoBe
BECh MIOHb LIapwil OBl HENPEPBIBHBIN, O€33aKaTHBIN JeHb. 3UMOH, HAIIPOTHB,
Lenble AeKazpl JIuiIack Obl CIUIOIIHAs mojisipHas Houb B MockBe, Kuese,
Xaprkose, [Tonrase. XKapkuii sxe mosic Ha 3TO BpeMsl IpeBpaTuiICcs ObI B yMe-
peHHBIH, moToMy 9To COIHIIE TOTHIMAIIOCH OBl TaM B MOJICHB HE BHIIIe 45°.

Tpommuecknii mosic, KOHEYHO, MHOTO TIOTEPsUT OBl OT 3TOW TIEpEMEHBI, TaK
JKe Kak M yMepeHHbIH. [TomspHast xke 0051acTh M Ha 3TOT pa3 KOe-4TO BbIraaana
OBI: 3/1€Ch TIOCIIE OYEHB CYPOBOU (CypoBee, YeM HBIHE) 3MMBI HAcTymall OBl
YMEpEHHO-TEIUTBIA JICTHUH TEePHO, KOT/Aa nake Ha camoM moiroce CormHIle
CTOs1I0 OBI B MOJIZICHB HA BBICOTE 45° M CBETUIJIO OBI JIOJIbINE MOTyroaa. Beu-
HBIE JIbJIbI APKTHKH 3aMETHO YCTYIHIN OBl PY>KHOMY ACHCTBHIO COTHEYHBIX
JIy4ei.

Ecnu OBl 3eMHas OCh Jiexajga B MIOCKOCTHU OpPOUTH

TpeTuil MBICIIEHHBII OMBIT HAIll COCTOUT B TOM, YTO MbI KIaJEM OCh 3eM-
JIM B TUIOCKOCTh €€ opOuThl (puc. 16). 3emus Oyner ooxoants ConHie «ié-
’a», BEPTACh BOKPYT OCH IIPUMEPHO TaK, KaK BEPTUTCS NalIEKU YJIeH HameH
IIJTAHETHOM ceMbU — YpaH. UTo npou3onaér?

bnu3 momocoB mosryromoBoi AeHb, B TedeHne kotoporo CousHIE cim-
panbHO TOAHUMATIOCH OBl BBEPX OT TOPH30HTA K CaMOMY 3CHUTY M CHOBa
CITyCKaJIOCh ObI K TOPH30HTY TI0 TaKOH e CIIUPAILHOMN JIMHUH, CMEHSIICS OBl
MOJIYTO/I0BOI1 HOubI0. X paszensiin Obl HEeNpephIBHbIE MHOTOCYTOUHbBIE CY-
Mepku. Ilepen TeM Kak CKpBITbCA IOJ
ropuzoHToM, CoOJIHIIE HECKOJIBKO CYTOK
00xoaun0 ObI BCE HeOO, CKOJIL3S IO Ca-
MOMY TOpPH30HTY. B TeueHme Takoro
JIeTa JOJDKHBI pacTasiTh BCE JIbJIbl, HAKO-
MIUBIIHECS 32 3UMY.

B cpemnux mmportax ngHH OyayT
ObICTpPO HapacTaTh OT Hadaua BECHBI, a
3aTeM B TEUEHHE HEKOTOPOTO BPEMEHHU
OyZmeT AIMTBCS MHOTOCYTOYHBIH IEHB.
OTOT [OATMHA AEHb HACTYNUT dYepe3
CTOJIKO NPUMEPHO CYTOK, Ha CKOJIBKO
rpasycoB [JaHHOE MECTO OTCTOMT OT
momoca, W OyAer AMUThCA TpuOIHN-
3UTENIBHO CTOJIBKO CYTOK, CKOJIBKO Tpa-
JYCOB COJNICP)KMT YABOCHHAsl IIUPOTA

Puc. 16. Kak gpurascst Ob1 3eMHO#1 11ap
Bokpyr CoHlia, eciau Obl OCh BpaIeHUS
3emuH Jiexana B IIOCKOCTH €€ OpOUTHL. McecCTa.
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Huns JlenuHrpanga, HampuMep, MHOTOCYTOYHBIA ACHb HACTYNHJI OBl 4epe3
30 nmueit mocne 21 mapra u mmmics Oe1 120 cyTok. 3a TpuAnaTh CyTOK 10 23
CEHTSI0Ops CHOBA SIBSITCSl HOYM. 3UMOM OyIeT IPOUCXOJUTh 00paTHOe: B3aMEH
HETIPEePHIBHOIO MHOTOCYTOYHOTO JIHS CTOJIBKO K€ BPEMEHH OY/AET CIUIOLIHAS
HOYb. U TOJIBKO Ha 9KBAaTOpPE JIeHb BCET/1a PABHSJICS Obl HOYH.

[Tpnbau3uTENPHO B TAKOM MOJIOKEHHWH 110 OTHOIICHHIO K TIOCKOCTH Op-
OWUTBHl HAXOJWUTCS, KaK ObUIO YIIOMSIHYTO, OCh YpaHa: HaKJOHEHHE OCH 3TOU
ITAaHETH! K IUIOCKOCTH e€ MBMbKeHus BOokpyr CoiHIa paBHO Bcero 8°. Ypaw,
MOYKHO CKa3aTh, oOpamaercst BOKpYTr COJIHIIA B « JI€ XK a4 €M » TOJIOKCHUH.

ITocne aTHX TPEX «ecimu ObD» YUTATENIO, BEPOSITHO, CTaja sICHEEe TeCHas
CBSI3b MEXIY KIMMAaTHYECKUMH YCIOBHSMH W HAaKJIOHOM 3eMHOW ocu. He
CIly4alHO CIIOBO «KJIMMAT» 3HAYMT MO-TPEUYECKH « HAKI O H» .

Emé oano «ecam ObD»

OOpatumMcst Tenepb K APYroil CTOPOHE ABW)KEHMS Hallel IIIaHeThl — K
¢dopme e€ opoutsl. Kak u Bce miaHeTsl, 3eMJIst TOJYUHSIETCSI IEPBOMY 3aKOHY
Kerutepa: xaxaas miiaHeTa JBHKETCS 110 JJUIUIICY, B OJHOM U3 (OKYCOB KOTO-
poro Haxonautcs CoJHIe.

KakoB ke ToT amurc, Mo KOTopoMy ABMKETcs 3eMHOH map? CUIbHO
OTJIMYaeTcs OH OT Kpyra?

B yueOHMKaxX 1 KHHTaX MO HaYaJbHOW aCTPOHOMMH HEPEAKO M300paxaroT
3eMHYI0 OpOWTY B NEpCIEKTHBE, B (GopMe TOBOJBHO CHIBHO PACTSHYTOTO
anymrnca. Takol 3puTenbHBINH 00pa3, HENPaBUIBHO MOHSATHIN, 3aredaTieBacT-
Csl y MHOTHX Ha BCIO )KH3HB: OHH OCTAIOTCS B yOSXKIEHNUH, 9TO opOuTa 3eMin
— 3aMETHO PACTSHYTHIN 3JUIHIIC. DTO BOBCE HE TaK: 3eMHast OpOHTA OTIMYACT-
Csl OT Kpyra HacTOJIBKO Majlo, 4TO €€ Hemb3s Jaxke n300pa3uth Ha Oymare
nHave, Kak B opme kpyra. [Ipu nonepednuke opOUTHI HAa YePTEKE B LEIBIH
METp OTCTyIUIeHHE GUTYpBI OT Kpyra ObUIO ObI MEHBIIIE TOJIINHBI TOH JINHUY,
KOTOpO# oHa m300paskeHa. Takoro »ymiMIica He OTIHYHI OBl OT Kpyra Jaxe
M3OLIPEHHBIN IJ1a3 XyJOXKHHUKA.

ITo3HakoMuMcst HEMHOTO ¢ reoMeTpueil annunca. B aymunce (puc. 17) AB
— ero «6oipmias ock», CD — «manast ock». B kakaom aJumurce, Kpome «IeH-
Tpa» O, ecTh emé IBe 3amMedareNbHble TOYKH — «(QOKYyChD», JeKalue Ha

C
0]
0 R
A a a
b
D
Puc. 17. Dumurc u ero ocu — 60Jbmas Puc. 18. Kak pasbickatb $poKychl 211-
(4B) u manas (CD). Touka O — 1eHTp JIAIICA.

SJIIMIICA.
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00BIION OCH CHMMETPHYHO TI0 00eMM CTOpOHaM IeHTpa. Pa3pickuBaroT ¢ho-
Kychl Tak (puc. 18): pa3aBUTaloT HOXXKHM IUPKYJIS Ha PACCTOSHUE OOJBIION
nosryocu OB u, ycTaHOBUB OCcTpUE B KoHIle C Manoi OcH, ONMHUCHIBAIOT AYTY,
nepeceKarolyo 0oblryio ochk. Touku nepecedenus F u F) — Gokychl amumumn-
ca. Paccrosinus OF u OF (oHM paBHBI) 0003Ha4aI0TCsI OOBIKHOBEHHO OYKBOM
¢, a ocH, OorbIas 1 Maias, 4yepes 2a u 2b. Paccrosinue ¢, OTHECEHHOE K IJTH-
He g OOJIBIIION TOJTYyOCH, T. €. IPOOk c/a, CIY>)KUT MEPOW PAaCTSIHYTOCTH SIUINTI-
ca M Ha3bIBAaETCs «IKCIEHTPHCUTETOM». UeM OoJibllle IUINIC OTINYAETCs OT
Kpyra, TeM SKCIIEHTPUCUTET €ro OOoJIbIIIe.

Ms! OyneM UMeTh TOYHOE ITPEACTaBlIeHNE 0 popMe 3eMHOM OpOHTHI, ecin
y3HAaeM BEJIHUYHMHY €€ HKCIEHTPHCUTETa. DTO MOKHO OTPENECIUTh M HE N3Me-
psist BenmauHBl opouThl. Jleno B ToM, uro CoNHIE MOMEMIAETCSl B OJHOM M3
(hoxycoB OpOMTHI M KaXKETCSl HAM ¢ 3eMJIM HEOJMHAKOBOW BETHYUHBI BCIIEH-
CTBHE PA3IMYHOTO YAAIECHHS TOUEK OpOUTHI OT 3T0r0 (hokyca. Buaumere pas-
MEPBI COJ'IHHa TO YBCJIMYMBAIOTCA, TO YMCHBIIAIOTCA, U OTHOLICHUEC pa3Me-
POB, KOHCYHO, B TOYHOCTH OTBCYACT OTHOIICHUIO paCCTOﬂHI/Iﬁ 3eman OT
Connua B MoMeHThl Habmoaenuii. [lycts Connie nomemniaercst B ¢pokyce F
aumurca (puc. 18). 3emist ObiBacT B TOUKe A OpOUTHI OKOJIO | HFOJISA, U TOTAA
MBI BHIMM HauMeHbIIMH auck COJHIA; ero BeJMYMHA B YIJIOBOH Mepe —
31'28". B Touke B 3emis ObiBacT 0koJio 1 stHBaps, U Torna nauck CojHIa Ka-
JKETCs HaM 1101 HanOombpImuM yriaoM —32'32". CocTaBUM MPOIOPIIHIO:

3128" BF, a-c,
3232"  AF, a+c
U3 KOTOPOI MOXHO 00pa30BaTh TaK Ha3bIBAEMYIO POM3BOAHYIO MPOIIOPIIHIO
a-c—(a+c) 3128"32'32",
a+c+(a—-c) 32'32"+3128"

Nin
64" ¢
64' a
3HavuT,
<L 0017
a 60

T. €. 3KCLICHTPUCHUTET 3eMHOM opOuThI paBeH 0,017, JoctaToYHO, KaK BUMTE,
TIIATEIBHO M3MEPUTh BUIUMBIA Juck ConHIa, 4ToOBl OmnpenesiuTh (Gopmy
3eMHOH OpOUTHI.

[Tokaxem Terepp, 4To OpOMTA 3eMiIM BECbMa MaJl0 OTIMYAETCS OT Kpyra.
Boobpa3uM, 4To MBI HauepTWIN €€ Ha OTPOMHOM YepTeXe, TaK 4TO OoJbIIas
noxyocs op6utsl paBHa 1 M. Kakol [mMHBI okakeTcs Apyras — Majasi och
ammmrica? Y3 mpssmoyronsHOTo Tpeyroiapanka OCF| (puc. 18) nmeem

F=dd—pr,mm ¢ _a’=b

2
a a

¥
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Ho ¢ ecTh 9KCIEHTPUCHUTET 3€MHOM OpOUTHI, T. €. | . Bripaxkenue a-b’
a 60
3amensieM uepes (a—b) (a+b), a (a+b) — uepes 2a, Tak Kak b Maj0 OTIMYACTCS
oT a.

Hmeem
I 2a(a-b) 2a-b)
60> a* T a
M, 3HAYNT,
g—po_a 1000 T e menee U M.
2x 60> 7200

MBbI y3HaIU, 4TO 1a YepTeke JAake CTOJIb KPYITHOTo Macirada pa3HHIa B
JuTHHE GOJIBIION M Manoil HOMyOCel 3eMHON OPOUTHI HE MPEBBINIACT /7 MM.
Tonkast kapaHJanIHasi JMHUS UMEET TOJIIMHY, OOJBLIYIO, YEM 3Ta BEIHMYUHA.
3Ha4YNT, MBI MIPAKTHYECKH HE JIeNlaéM HHKAaKOM OIIMOKH, KOTJia YePTHM 3eM-
HyI0 opOHTY B hopMe Kpyra.

Kyna cnenyer nomectuts nzodpaxenne ConHia Ha TakoM yeprexe? Ha-
CKOJIBKO HaJI0 OTO/BMHYTH €TI0 OT LIEHTpa, YTOOBI OHO OKasanoch B (OKyce
opbute? pyrumu cioBamu, demy paBHO paccrostare OF nnn OF| Ha HameMm
BooOpaxaeMoM depTexke? Pacuér HecoxeH:

£=L’C=ﬂ=@=1,7CM~
a 60 60 60

Hentp ConHma 10DKeH Ha 94epTeke OTCTOATH Ha 1,7 cM OT meHTpa opou-
Tel. Ho Tak kak camo COJIHIIC JOJKHO OBITh U300PaKEHO KPYXKKOM B 1 cM
IMONIEPEYHUKOM, TO TOJIBKO OIBITHBIN TJIa3 XYyAOKHHUKa 3aMETHIT 6])], YTO OHO
MIOMEIIIEHO HE B LIEHTPeE KpyTa.

[TpakTryecknii BEIBOJ M3 CKa3aHHOTO TOT, YTO Ha PUCYHKAaxX MOXHO 4Yep-
TUTH OpOUTY 3eMin B BUAE Kpyra, nomenias CoJHIe 4yTh COOKY OT LEHTpA.

MoXeT JIn CTONb He3HAuUTEeNbHasi aCUMMETpHs B mojoxeHnn CoiHia
BIMATH HA KJIIMMaTHYeckue ycinoBus 3emin? UYToObl BBISICHUTH, B Y€M MOTJIO
6561 00HApYXHUTHCS OAOOHOE BIUSIHNE, IPOU3BEIEM OMSITH MBICIICHHBIH OIIBIT,
obpaTuMcst K «eciy Obl». JloImycTHUM, YTO SKCIEHTPUCHUTET 3€MHOW OpOWTHI
BO3pocC 10 OoJee 3aMETHOI BENWYIHMHEL, — Hanpumep, 10 0,5. DTo 3HAYHUT, 4TO
(oKyC ammIIca AETUT €ro MOJyOoCh IIOIOJIaM; TaKOW 3JUIHIC OyIeT MMETh
BBITSIHYTOCTh IPUMEPHO KypHHOTO siinia. Hu ogHa M3 opOUT IITaBHBIX IIaHET
COJIHEYHON CHUCTEMBI HE 00JIalaeT CTOJIb 3HAYUTEIBHBIM IKCLIEHTPHCUTETOM;
opbura [Inmyrona, camas BeITSHyTas1, nmeet skcrerTpucuter 0,25. (Ho acte-
pouabl U KOMEThI IBUKYTCA U 11O 60.]'[66 BBITSHYTBIM 3J'IJ'II/IHC3M.)

Ecnu Obl nyTh 3eMau OBl BHITIHYT CUIIbUEE

Boobpa3um e, uTo opOuTa 3eMIIi 3aMETHO BBITSHYTA, U OKYC ACIUT €€
Gouspiryro moyoch nononam. Ha puc. 19 m3obpakena sta HoBast opOuTa.
3emiist mo-npexkHeMy ObiBaeT | sHBaps B Touke A4, Omwkaiimed k CoiHiy, a
1 uronst B Touke B, Hanbonee ynanénuoi. Tak kak F'B BTpoe Oosbiie, yem FA,
To B stHBape CouHIle ObUTO OBI BTpoe OMmke K Ham, 4eM B Hroiie. SIHBapCKwuid

33



nonepeyHrk ColHIIa BTpOE MpPEBBIMAT Obl HIOJIBCKHUMA, a KOJUYECTBO HOCHI-
JaeMoro Temia Obputo OBl B siHBape B 9 pa3 Oombime, yeMm B uioie (0OpaTtHO
MIPOMOPLIMOHATILHO KBaJIpaTy paccTosiHus). YTo octanock Obl TOTJa OT Halel
ceBepHoi 3uMbI? Tosibko TO, uro CojHIIE CTOSUIO OBl HU3KO Ha HeOE W JHU
ObuTH OBl KOpOTKHE, a HOYM jgoirue. Ho xoiomoB He ObuIO OblI: OObLIAs

Puc. 20. Mnroctpanust BTOporo 3ako-
Ha Kennepa: ecnu nyru AB, CD u EF

Puc. 19. Kakyio ¢popmy nmena 6u1 opoura [POM/ICHBI IJIAHETOM B OJIMHAKOBBIE
3CMHI/I, €CJIU OKCHUCHTPUCUTET 3EMHOU Op- TIPOMEXKYTKH BPEMEHH, TO 3alITPUXO-
6uts! ObU1 paBeH 0,5. B dpokyce F — Conn- BAHHbIE TUIONIA/H PABHbL.

1e.

6m3ocTh CostHIIa ¢ M30BITKOM IOKpBIIA ObI HEBBITOJHBIE YCIIOBHUS OCBEIle-
HUSL

Croa MpHCOEIMHUTCS el OOCTOSTENBCTBO, BBITEKAIOLIEE M3 BTOPOTO
3akoHa Keriepa, KOTOpBII ITIACHUT, YTO IUIOLIAAHN, ONMUCHIBAEMBIC PaHyCOM-
BEKTOPOM B paBHBIC IPOMEKYTKH BPEMECHH, PABHEL

«PaagnycoM-BeKTOpOM» OpOHUTHI HA3bIBACTCS TPsIMasi JIMHUS, COEAUHSIO-
mras CoJHIE ¢ IIaHeTOH, B HalleM ciydae — ¢ 3emiéid. Tak kak 3emirs mepe-
Melaercst o OpOUTe, TO IIBMKETCS U PaJyC-BEKTODP, KOTOPBIH ONHUCHIBACT
IpU 3TOM HEKOTOPYIO IUIOIIAb; 3aKoH Keruiepa ycraHaBiMBaer, 4To 4acTu
TUTOIIAIM DJUIMIICA, ONHChIBAEMbIE B paBHBIE BPEMEHA, PaBHBI MEXKIY COOOM.
B toukax cBoero nyTH, 6mu3kux kK CosHiry, 3eMiIst TOJKHA IBUTaThesl IO Op-
Oute ObIcTpee, YeM B TOUKaX, yAalnEHHbIX oT CoJHIA; WHAaYe TUIONIA/b, OIH-
CaHHasi KOPOTKUM DPaJHyCOM-BEKTOPOM, HE MOTJIa OBl PaBHATHCS IUIOLIAIMN,
00pa3oBaHHOI1 Ooee UIMHHBIM painycoM-BeKTopoM (puc. 20).

[IpumMensist ckazaHHOE K HamIel BooOpaskaeMoil opOuTe, 3aKiIrodaeM, 94To
B nekabpe — ¢eBpane, korga 3emist 3HauMTeNnbHO Ommke kK ConHIy, OHa
JOJDKHA JBUTATHCS IO cBoeil opOuTe ObicTpee, 4eM B MIOHE — aBrycre. Jpy-
TMMH CIIOBaMH, 3UMa JIOJDKHA Ha CeBepe IPOMYaThesi CKOPO, JIETO Ke, Ha-
IPOTHB, JOIDKHO TAHYTHCS JIONTO, KaKk Obl BO3HArpaXKaas 3THM 3a CKYIO H3-
nuBaeMylo COJHLIEM TEIUIOTY.

Ha puc. 21 naércs Gonee TouHOE MPEACTABICHUE O TPOJIOJKUTETFHOCTH
BpeMEH Tojia IpH HAIIMX BOOOpa)KaeMbIX YCIIOBHSX. DJUIMIC M300pakaer
(hopMy HOBOIT 3eMHO# opOuTHI (¢ 3kcueHTpucuteroM 0,5). Uncna /—12 mensr
IyTh 3eMJIM Ha 4acTH, poderaeMble €10 B paBHbIE IPOMEXYTKH BPEMEHH; 1O
3akoHy Kemepa, nonu smmrca, Ha KOTOpbIE OH pacceKaeTcs HauepYeHHBIMH
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B HEM paJlycaMHU-BEKTOpaMH, paBHHI 1O IuIomanan. B Touke / 3emns ObiBaer
1 suBaps, B Touke 2 — | ¢deBpans, B Touke 3 — 1 mapra u T. 1. 3 yeprexa
BUJIHO, YTO BECCHHEE PABHOACHCTBHUEC (A) MO/DKHO HACTYNUThH HA MOJOOHOM
opbuTe yxe B MEpPBBIX yuclax (eBpais, a oceHHee (B) — B KOHIC HOSOPSI.

([

Puc. 21. Kak nBuranace 661 Bokpyr ConHia 3emist
110 CHJIBHO BBITSIHYTOMY 3JLIHICY. (PaccTosHUsE Mexk-
Jy COCEAHMMH TOYKAaMHU, OTMEYCHHBIMH LU(paMH,
MPOXOJIITCS [UIAHETOM 3a PaBHBIC IPOMEXYTKHU Bpe-
MEHH — 33 MECHIIL. )

3HAUUT, 3MMHEE BpeMs ro/ia JUTIOCh OBl B CEBEPHOM ITOJTYIIAPHH JIMIIb J1Ba C
HeOOJBIINM MecsiIa — OT KOHIA HOsIOps 10 Havana ¢espais. [lepuon e noi-
THX JTHEH M BBICOKOTO IoiryfeHHoro CoiHIa B CTpaHaX CEBEPHOrO MOIIyIIa-
pHsl — OT BECEHHETO 10 OCCHHETO PaBHOJICHCTBHS — OXBATHIBaJl OBl Oomee 9%
MECSIIEB.

B 1oxHOM momymapuu 3eMIi MPOUCXOIMWIO OBl Kak pa3 odpatHoe. Hus-
koe crosiuie CoJIHIA ¥ KOPOTKUE JHU COBMAAaiIM Obl C yJalleHHEM OT JIHEB-
HOTO CBETHJIAa U 9-KpaTHBIM OCKYAEHHEM TEIUIOBOTO IMOTOKA, MM H3JIHBAEMO-
ro; BBICOKOE ke cTogHue COoNHIIa U [UTMHHBIE THU — ¢ 9-KpaTHBIM YCHIICHHEM
COJIHEYHOT'O M3JTy4deHusl. 3uMa Obuia Obl 3HAUUTEIBHO CYpOBEE, YeM CeBepHasl,
U Junack Obl Topasno nojbie e€. Jlero, HanpoTUB, ObUIO OBl HEBEIHOCUMO
3HOWHOE, XOTS U KOPOTKOE.

OtMeTnM emg OJHO CIEJICTBUE HAIIEro «eciu Obl». B sHBape ObicTpoe
JBIDKEHNE 3eMIIM 110 OpOHTE CO3/1aJI0 ObI 3HAUNTEIIBHBIE PACXOXKICHNS MEXKITY
MOMEHTaMH CPEIHEr0 W UCTHHHOTO TOJYIHS, — PACXOXICHHUE, TOCTUTAIOIICe
enbIX 4acoB. JKHTh MO cpemHeMY COJHEYHOMY BPEMEHH, KaK MBI JKUBEM,
ObLTO OBI TOT/IA HEYTOOHO.

MsI 3HaeM Temneph, B 9YEM MOXET CKazaThCs I HAC HKCIICHTPUUYECKOe
nontokeHre CoHIIA B 36MHOM OpOUTE: B TOM MPEXE BCETO, YTO 3UMa CeBep-
HOTO MOJIyIIapusl JA0JDKHA ObITh KOpOYE M Msrde, a JIETO — JJIMHHEe, YeM B
1oxHOM. Habmronmaercst m ato B gedictButenbHocTH? besycioBHo. 3emist B
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suBape 6muxe k ConHily, 4eM B uiosie, Ha 5, 1 T.e. na 1 ; xonuuectso mno-

60 30
Jy4aeMoro OT HEro TeIia BO3pacTaeT Mo3TOMY B [ ﬂjl pas, T. €. Ha 6%. D10
59
HECKOJIbKO CMSIT4aeT CYpOBOCTh ceBepHbIX 3uM. C Ipyroil CTOpPOHBI, ce-
BEPHBIC OCCHb M 3MMa BMECTE NMPHUMEPHO Ha 8§ CYTOK KOpPOUE FOYKHBIX; JIETO
CEBEPHOTO IMOJIyIIapUsi BMECTE C BECHOM Ha CTOJIBKO )K€ JJIMHHEE, YeM B I0K-
HOM. Boublniee o0JieieHEHUE 10)KHOTO TOJIFOCA OOBSICHSAETCS, BEPOSITHO, STHM
00CTOATELCTBOM. BOT TOYHAs MPOOIKUTEILHOCTS BPEMEH T'0Ja B CEBEPHOM
U B FO)KHOM TOJYIIAPHSIX:

Ceseproe IIpomomKHUTEILHOCTD IOxroe
noJtymapue MoJyapue
Becna 92 cytok 19 u. OceHb
Jleto 93 » 15u 3uma
OceHb 89 » 19u Becna
3uma 89 » Ou Jleto

Brl BugmTe, 9TO CEBEpHOE JIETO UIMHHEE 3UMBI Ha 4,6 CYTOK, a CeBepHas
BeCHa JUTMHHee oceHd Ha 3,0 cyTok.

Takoe TPENMMYyIIECTBO CEBEPHOTO MMONyHmIapusi HE OYyIeT COXPaHATHCS
BeuHO. boubIas och 3eMHOM OpOMTHI MEUICHHO TIEPEMEIAeTCsl B IPOCTPaH-
CTBE: OHa NepeHocUT Hanbosee ynanéunsie ot CoJHIa 1 ONvKaiie K Hemy
TOYKH 3€MHOTO IIyTH B Apyrue mecTa. I1oJHbIM UK 3TUX IBHUKEHUH 3aBep-
maetcs B 21 teicsiuy set. Beruncneno, yro oxono 10700 r. Hameit apbl yka-
3aHHOE ceiyac NMPEeHMYIIECTBO CEBEPHOTO MOJyIIapust 3eMid Tepeinér k
I0XKHOMY.

CaMmpblif SKCIIEHTPUCUTET 3€MHON OpOMTHI HE OCTAETCS HEM3MEHHBIM: €TI0
BEJIMYMHA TIO/IBEPXKEHA MEUICHHBIM BEKOBBIM KOJICOAHHMSM IMOYTH OT HYyJIA
(0,003), xorma opbura 3emin mpeBparmaercs Moyt B kpyr, a0 0,077, korxa
OHa TIOJTyYaeT HanOOJIBIIYIO PACTSAHYTOCTh U yIIoA00IsieTcs o opme opouTe
Mapca. B Hacrosmmiee Bpems €€ SKCIEHTPUCHTET HaXOAUTCS B IEPHONE YObI-
BaHUS; OH OymeT ymMeHbmatbes emé 24 Teicsaenerus — o 0,003, 3arem cra-
HeT yBennuuBaThes B TeueHune 40 TeicsiueneTnii. Pasymeercs, 9to cToip Men-
JUTETHHBIE H3MEHEHISI UMEIOT [ HAaC TOJIBKO TEOPETUYEeCKOe 3HAUYCHHE.

Koraa mbl 6s1mke k CostHIy: B 0JIIeHb HJIU BeyepoM?

Ecnm 661 3emitst qBuranack 1mo cTporo KpyroBoit opoure, B IeHTpe KOTO-
poii Haxoautcsi ConHIIE, TO OTBETUTDH Ha ITOCTABIICHHBIN B 3arojOBKE BOIPOC
06110 OBI OYeHBb MPOCTO: MBI Oike K COJHILY B MOJAEHb, KOT/Ia COOTBETCT-
BYIOIIIM€ TOYKH 3€MHOW MOBEPXHOCTH BCIICJCTBHE BPALICHHUS 3€MJIM BOKPYT
OCH BBICTYNalOT 1o HampasieHuto Kk Conniyy. Haubonbmas BenndanHa 3TOTO
npubmmkerns Kk ConHiy Obita OB U Touek dkBaTopa 6400 kM (uMHA 3eM-
HOTO pajnyca).
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Ho opburta 3emmm — ammmce, a ConHile moMemaercss B ero (oxyce
(puc. 22). 3emns O6p1BaeT modTOMy TO Oiirke kK CONHITY, TO Janblie oT Hero. B
TedyeHue nomyroaus (c 1 suBaps no 1 uromnst) 3emns ynansercs ot ConHia, B
TeUeHHe JPYroro Mojayroaus — npuonmxkaeTcs K Hemy. Pa3HuIa Mexny Hau-

1
OOJIBIINM ¥ HaUMEHBIIUM PACCTOSHHEM JOCTUTaeT 2x@x150 000000 T- €

5000 000 kM.

OT0 U3MEHEHHUE PACCTOSHHS COCTaBIlsAeT B cpeaHeM okono 28 000 kM B
cytku. [TosTomy 3a Bpems ot moxyaHs g0 3akara ConHia (4eTBEpTb CYTOK)
paccTosiHue TOYEK 3€MHOW MOBEPXHOCTH OT JIHEBHOT'O CBETWJIA YCIIEBAeT U3-

Toung ocensesp

Toura Becewneeo
pabrodencmbus

Puc. 22. CxemaTH4eckoe U300paxeHHe MyTH 3eMIIH
Bokpyr ConHua.

MEHHTBCS B cpenHeM Ha 7500 kM, T. €. OOJIBIIIE, YeM OT BPAIICHUS 3EMJIH BO-
KpyT OCH.

3HaA4UT, Ha BOMPOC, MOCTABJICHHBINA B 3arojlOBKE, MPUXOAUTCS OTBETUTH
TaK: B MEPUOJT C STHBAPS JO HIOJII MbI ObIBaeM B MOJIeHb Onmxke k ComHiry,
YeM BEUCPOM, a C HIOJIA 0 STHBAaps. — HA000POT.

Ha oaun MeTp najbine
3amada

3emist obpamaercst Bokpyr ComHiia Ha paccrostaun 150 000 000 kM. Bo-
o0pa3uTe, 94TO PacCcTOSHUE 3TO yBeNm4ymiIochk Ha 1 M. Hackombko ymmuHMICS
OBl Ipu 3TOM Iy Th 3eMutr BOKpYT COJHITAa B HACKOJIBKO BO3POCIa OBI OT 3TOTO
HPOTOIDKUTENIBHOCT Iofia (PUHUMAs, YTO CKOPOCTb OBIDKEHHSA 3eMIIH IO
opbuTe HEe U3MEHUIIAch) (CM. puc. 23)?

Pemenue

1 M — BenuMHA cama 10 cebe He6OJ'ILHIaﬂ; HO, BCIIOMHHas 00 OrpOMHOM
MPOTAKCHUU 0p61/ITl:.l 3eMJ'II/I, MbI CKJIOHHBI 1yMaTb, YTO 3Ta HE3HAYUTE/IbHAA
l'[pl/l6aBKa pacCTosiHuA OOJDKHA 1aThb BECbMa 3aMETHYIO HpI/I6aBKy JUINHBI, a
CJICA0BATCIBbHO, U MPOAOJLKUTCIBHOCTH rojia.
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OpHako, BBHIIOIHUB BBIYUCIEHUE, MBI TI0J[yJ4aeM HACTOJIBKO HUYTOXHBIN
pEe3yNbTaT, YTO TOTOBBI 3aMI0JIO3PUThH OIMIMOKY B BBIKJIAAKAX. Y JUBISITHCS He-
3HAYUTEIBHOCTH Pa3HUILIBI HEe MIPUXOJUTCS; OHA U JOJDKHA OBITh BechMa Maja.
PasHoCTh niuHBI IBYX KOHLEHTPUUYECKUX OKPYKHOCTEW 3aBUCUT HE OT BEJIH-
YUHBI PAANYCOB 3TUX OKPYXKHOCTEH, a TOJIBKO OT PA3HOCTH 3TUX PALUYCOB. Y
JBYX OKPYXHOCTEW, Hauep4yeHHBIX Ha IOy KOMHATbl, OHa COBEPIICHHO Ta
e, 9YTO M y OKPY)KHOCTeH KOCMHUYECKHX Pa3MepoOB, €CIM paauychl B 00oux

i
-

-~ -
-..-..._h: HoBas opdnma ST

-

Puc. 23. Hackonbko yuIMHUIACH OBl 3eMHast OpOHTa, eIy Obl Hallla IUIaHEeTa
yaanunack ot Connua emé Ha 1 M? (PelieHue 3aaun B TEKCTE.)
ciryyasx pasHarcs Ha 1 M. B atom yOexnaer Hac pacuér. Ecim paanyc 3em-
HOW OpOWTHI (IPUHUMAEMOH 3a Kpyr) paBeH R M, To JuiMHa € paBHa 27R.
[Ipn yanuaennn panuyca Ha | M HOBas anMHa opOuTHI Oy et paBHa 2n(R+1)=
=27R + 2n. [IpubaBka QTUHBI OPOUTHI COCTABISET, KaK BUIHM, BCETO 2T, T. €.
6,28 M, 1 HE 3aBUCUT OT BEJIMYMHEI paInyca.

Urax, myts 3emin oxono ConHIAa TIpH YBEIMYEHHUN PACCTOSHUSA Ha | M
yuuHuIcs Obl Beero Ha 6% M. Ha uinHe rofia 9To mo4Tu He OTpasuiioch Obl,
Tak Kak 3emis aenaeT no opobute 30 000 M B cekyHAy: TOI yIUIMHHICS ObI
Bcero Ha 5000-10 TOI0 CEKYH/IbI — BEIMYUHY, KOHEYHO, HEOIITY TUMYIO.

C pa3HbIX TO4YeK 3peHns

Pomnstst u3 pyk Bells, BBl BUANTE €€ MaJaroLIel 0 OTBECHON JIMHUY, U BaM
CTPaHHO JyMaTh, YTO KOMY-HHOYAb APYroMy IyTh €€ MajeHHus MOXKET Mpea-
CTaBUTHCS HE NMPSIMOM THHUEH. A MEXIy TeM MMEHHO TaK ¥ NPOU30MAET i
KaXJIOTO HaOJIoaTeNsl, He YJ4acTBYIOIIET0 BMECTE C HAMH B JIBIXKCHUH 3EM-
HOTO IIapa.

[TorrpoOyem MBICIEHHO B3IVIAHYThH HA MajJEHHUE Tela Iia3aMy Takoro Ha-
omonarens. Ha puc. 24 n300paxEH TsHKENBIN 1ap, CBOOOTHO MATAroIInil ¢
BeIcoThl 500 M. ITagast, oH, KOHEYHO, y4acTBYET OJJHOBPEMEHHO BO BCEX IBH-
KEHHUSAX 36MHOrO Hapa. DTUX NPUBXOASAIIUX U IPUTOM Tropasfo Goiee ObICT-
PBIX IBIKCHUH MAaroIero Teaa Mbl He 3aMeYaeM MOTOMY TOJBKO, YTO CaMH
B HUX y4acTByeM. OCBOOOIMMCSI OT Yy4acTHs B OJHOM M3 JIBIDKCHUH Haren
IUTAaHETHI, U MBI YBUJIUM TO K€ TENO ABWXKYIIMMCS YK€ HE OTBECHO BHM3, a IO
COBEPILEHHO UHOW JTUHUH.
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Puc. 24. /151 3eMHOro HaboAaTeNs My Th CBOOOIHO A aIOIIEro Tea — IpsMast -
HUSL.

Boo0Opaszum, HarpuMep, YTO MbI CISIUM 3a MaJCHUEM Tella He ¢ 3eMHOMN
noBepxHOCTH, a ¢ JIyHsl. JIyHa comyTcTByeT 3emiie B €€ NBUKEHHH BOKPYT
CounHIla, HO HE pa3jeNseT BpalaTeabHoro e€ IBIKEeHUs BOKpyr ocH. Iloato-
My, HaOmoas ¢ JIyHBI 3a MaJeHueM, MBI YBHJICITU OBl TENO, COBEPIIAOIICE
JIBa JBW>KEHHUS: OJIHO — OTBECHO BHM3 M BTOPOE JIBUKEHHE, MPEXK/E HE 3aMe-
YaBIIleecs, — Mo KacaTeIbHOW K 3¢MHOH IMOBEPXHOCTH Ha BOCTOK. O0a o1HO-
BPEMCHHBIX JIBIKCHUS, KOHEYHO, CKIIAJIBIBAIOTCS MO MPAaBHIAM MEXaHUKH, U
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TaK KaK OJHO M3 HHX (I1aJileHue) HepaBHOMEPHOE, a Apyroe paBHOMEpPHOE, TO
pe3ysbTUpYIOIee IBIKEHHE OylneT NPOUCXOAWTH MO KpuBOW smHuH. Ha
puc. 25 u300paxkeHa 3Ta KpHUBas: II0 TaKOMY IIyTH ABUTaJIOCHh OblI Majaroliee
Ha 3emJIe Teno Ui JOCTaTOYHO 30PKOT0 HaOmIoAaTess, OMENIAoerocs Ha

Jlyne.

Cnenaem emni€ mar: nepeHecéMcsi MBICIEHHO
Ha CounHile, 3aXBaTHB ¢ cOOOH CBEPXMOIIHBIH Te-
JIECKOII, YTOOBI CJIIEANTH 3a TMajJeHHEM Ha 3eMIIO
Tsokénoro mapa. Haxomsce na CoiHie, Mbl He
Y4acTByeM yXe HE TOJBKO BO BpAIICHUH 3eMIIH
BOKpPYT OCH, HO M B e¢ oOpalieHun 1o opoOwure.
CnenosarenpHo, ¢ CoaHIIa MBI MOKEM 3aMETHTH
TPU JBIKCHUS, COBEPIIACMBIC MaJaoIUM TEIOM
OITHOBPEMEHHO (puc. 26):

1) oTBecHOE maieHNe K 3eMHON TTOBEPXHOCTH;

2) IBIDKEHHE HAa BOCTOK II0 KacaTeIbHOM K
36MHOMU [TIOBEPXHOCTH;

3) nemxenue Bokpyr CoHIa.

ITepBoe nepememienue pasHo 0,5 kM. Bropoe
—3a 10 cekyHJ BpeMeHHU MaJieHusl TeJla — paBHO Ha
mmmpore Mocksel 0,3%10=3 kM. TpeTbe nBUKEHUE
— camoe OpicTpoe — 30 kM B oJHY cekyHay. 3a 10

A

Puc. 25. Tot xe myTs npen-
CTaBJISIETCS JIYHHOMY HaOJI0-
JTATeITI0 UCKPUBIIEHHBIM.

CeK., TIOKa JUTUTCS MaJeHHUe, TEIO MEePEeMECTHTCS Mo 3eMHOH opbute Ha 300
kM. [lo cpaBHEHHIO CO CTOJIb 3HAYUTEIBHBIM IMEPEMEIICHUEM 00a Mpeibl-
JOyIMUX IBIDKCHUS — 2 KM BHH3 H 3 KM B CTOPOHY — OyAyT €aBa 3aMETHBI;
HaOmonast ¢ CosHIla, MBI OOpaTUM BHUMAaHKE JIMIIb HA CaMOE 3HAYUTEIbHOE
nepemerienue. Yto ke Mbl yBuaum? [IpumepHo To, uTo mokaszaHo (0e3 co-
OsmoneHust MacmTaba) Ha puc. 27. 3eMis IEPeMECTUTCS HaJIeBO, a Ta1atolee

Nanwd - S

Puc. 26. Teno CBOGOI[HO naz{a}omee Ha Pwuc. 27. Yro Bunen Obl HaOMIOAATED,
3eMtto, IBHXKETCS OJJHOBpEeMEHHO B ciessiumii ¢ ColHIa 32 OTBECHBIM Majie-

HAIpPaBJICHUH KacaTeIbHON K TOMY KPy- HHEM Tella Ha 3eMIT0, KaK [OKa3aHo Ha
TOBOMY ITyTH, KOTOPBIi OMHCHIBAIOT puc. 24 (macirab He coOMOAEH).

TOYKH 36MHOMU IIOBEPXHOCTH BCIICICTBUE
BpawIeHUs 3eMIIH.

TeJO — U3 TOYKH Ha 3eMJie B IPAaBOM IOJIOKEHUH B COOTBETCTBYIOIIYIO TOUKY
(TONBKO YyTh MOHMXKE) Ha 3emJiie B JIEBOM INoyokeHuH. Ha pucyHke, Mbl cka-
3a1M, Macmrad He coOmoaéH: neHTp 3emuH 3a 10 cek. mepenBUHETCS HE Ha
14 000 kM, KaK U300pa3uI JUIs HArJISAHOCTH XYIOKHHUK, a TOJIbKO Ha 300 kM.
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Ocraércst cenaTh emeé mar: NepeHeCcTHCh Ha KaKylo-HUOY b 3Be31y, T. €.
Ha OTJIANEHHOE COJIHIE, OCBOOOAMB CeOsl OT ydyacTHsl B ABHXKCHUM HAIETO
cobctBeHHoro Comana. OTTyZa MBI 3aMETHM, YTO, IIOMHMO TPEX paccMoT-
PEHHBIX PaHEe IBUKEHUI, aJA0LIEE TEJIO COBEPLIAET €€ U YETBEPTOE — 110
OTHOLICHMIO K 3TOU 3Be3/e. BenuunHa v HanpaBieHUe Y€TBEPTOrO JIBUKEHUS
3aBHCAT OT TOTO, Ha KaKyl0 MMEHHO 3B€3[y MBI MEPEHECIUCh, T. €. KaKoe
JBIDKEHHUE COBEPIIIAeT BCs COJTHEUHAsI CUCTEMa 0 OTHOLICHUIO K 3TOH 3Be3Je.

Ha puc. 28 n300paxxéH OJMH U3 BO3MOXKHBIX CIy4aeB, KOTJa COJIHCYHAS
CHCTeMa JIBIDKETCS TT0 OTHOIICHHIO K BEIOPAHHOM 3BE€37I€ MO OCTPBIM YIJIOM
K IUIOCKOCTH 3€MHOM OpOHTHI co cKopocThio 100 kM B CeKyHOY (CKOPOCTH
TaKOTO TMOpsJKa Yy 3BE31 HAOMIOAIOTCS M B AEHCTBUTENBHOCTH). J[BHKeHHE
aT10 32 10 cek. mepenecér mamatomiee Termo Ha 1000 kM o cBoeMy Harpasiie-
HUIO U, KOHEYHO, emIé 6oee yCI0KHUT ero myTh. [Ipn HabIroneHun ¢ qpyrou
3BE3/IbI IyTh 3TOT MMeEJ Obl HHYIO BEIMIMHY ¥ HHOE HAIpPaBIICHHUE.

Puc. 28. Kax npezcrasisiiocs Obl afieHHe Tena Ha 3eMITI0 HaOJII0aTelto,
CIESIEMY 32 HUM C OTAANEHHOM 3BE3/IbL.

MoskHO OBUTO OBl HITH U €m€ Jaiblie: MOCTaBUTh BOIIPOC O TOM, KaKOH
BUJI UMEET MyTh Majaroniero Ha 3eMyro Tena i HabIrogaTelns, pacmoio-
’KeHHoro BHe Mieunoro IlyTu u He y4yacTByIOImero B ObICTPOM JIBM)KEHUH,
KOTOpOE YBIIEKaeT Hally 3BE3HYI0 CUCTEMY II0 OTHOIICHHUIO K IPYTHM OCT-
poBam BceneHHOW. Ho HeT Hy»pl 3a0upaThcs Tak Naneko. YuTarelto siCHO
TeTeph, YTO C KaxJA0H HOBOM TOYKU 3pPEHHsI IMMyTh OJJHOTO U TOTO K€ Tajaaro-
IIEero Tejia MPEeACTABISAETCS COBEPIIICHHO UHBIM.

HezemHoe Bpemst

Ber wac paboranu, gac otapixanu. OIUHAKOBE JH 00a MPOMEKYTKA Bpe-
meHu? be3ycnoBHO OAMHAKOBBI, €CIM OHH H3MEPEHBI C MOMOIIbIO XOPOLIO
BBEIBEPEHHOTO YaCOBOTO MEXaHM3Ma, — OTBETUT OOJBIIMHCTBO Ttoaei. Kakoii
JK€ 9acOBOM MEXaHHM3M MBI JOJDKHBI CUUTATh BepHBIM? TOT, KOHEUHO, KOTO-
pHIi TIPOBEPEH aCTPOHOMHUYESCKIMHU HAOIIOCHUSAMHU, HHAYE TOBOPSI, COTIIAco-
BaH C JIBIDKEHHEM 3€MHOTO I1apa, BPaIlaloerocs UaeatbHO PaBHOMEPHO: OH
MOBEPTHIBAETCS HA PABHBIE YIJIBI B CTPOTO OJUHAKOBBIE MIPOMEKYTKH BpeMe-
HH.
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Ho otkyna, coGCTBEHHO TOBOpsI, U3BECTHO, YTO 3€MHOMW IIAp BpaIlaeTcs
paBHOMepHO? IlodemMy MBI yBEpeHBI, UTO J(Ba IOCIEIOBATEIBHBIX 00OpOTa
BOKPYT OCH COBEpIIAIOTCS Hallei mjaHeToi B oguHakoBoe Bpems? Ilpoae-
PHUTH 3TO HET BO3MOXHOCTH JI0 T€X IOp, IOKa BpallleHHe 3eMIIH CaMO CITY>KUT
MEpOU BpEMEHHU.

B nocneanee BpemMst acCTpOHOMBI COYIN MOJIE3HBIM AJI1 HEKOTOPBIX Liesei
STOT W3JaBHA Y3aKOHEHHBIH 00Opaser] paBHOMEPHOTO JBW)KEHHS BPEMEHHO
3aMEeHATh IpyruM. M3105KuM MOBOJBI M TOCTIEICTBHUS TaKOM 3aMEHHBI.

TiarensHOE M3ydeHNEe HEOECHBIX ABMKEHHH OOHAPY)KWIIO, YTO HEKOTO-
pBle CBETHJIa B CBOEM JBM)KEHHH OTCTYIAIOT OT TEOPETHYECKH NpeayKa3aH-
HOTO, ¥ 3TH OTCTYIUICHHS HEJb3s OOBSICHUTH 3aKOHAMU HEOECHOW MEXaHHUKH.
Takue kxak Obl OecIpUYMHHBIC OTKIOHEHHS YCTaHOBIEHBI 1 JIyHBI, Ui
TIEPBOTO M BTOPOTO cHyTHHKOB OmmTepa, mmst Mepkypust U faxe OIS B U -
JUMOTO ronoBoro aBwkeHus ConHIA, T. €. Ui ABWXCHUS HamIed cobcT-
BEHHOH IUTaHEeTHI Mo ¢€ opouTe. JIyHa, HampuMep, YKIOHSETCS OT TEOPETHYC-
CKOTO TIyTH HA BEJIMYHMHY, JOCTUTAIONLYI0 B HEKOTOPBIE SMOXH 10 /¢ MUHYTHI
nyru, a ConHue — 10 1 cexyHabl Jyrd. AHaIN3 3THX HEeNpaBUIbHOCTEH 0OHa-
PYXHJI B HUX OOIIYIO YepTy: BCE JIBIKCHHS B HEKOTODPBIA MEPHOJ BpEMEHH
COBEpILANNUCh YCKOPEHHO, a 3aTeM, B CIEIYIOLINH MEepuoJi, ONsTh-TaKu BCE
pa3oM cranu 3aMeuIAThesl. ECTECTBEHHO BO3HMKAET MBICIB 00 00mIeH mpuiu-
HE, BBI3BIBAIONICH TaKHe YKIOHCHUSI.

He kpoetcst nu o0miast mpudrHa B «HEBEPHOCTH» HAIIMX NPUPOJHBIX Ya-
COB, B HEYJAYHOM BEIOOpE BpamieHUs 3eMIM Kak oOpas3ia paBHOMEPHOTO
TIBIKEHUA?

Bb11 mocTaBieH BOIPOC O 3aMEHE 36MHBIX YacOB. «3EMHBIE Yachl» ObLIN
BPEMEHHO OTBEPTHYTHI, U HCCIEAYyEMbIe IBHKEHHS ObLIM M3MEPEHBI APYTUMU
MIPUPOTHBIMU YacaMH, OCHOBAHHBIMHU JIHOO Ha ABIKEHHSX TOTO WIH JPYTOro
cunytHuka FOmuTepa, mn6o Ha nBrxeHusx Jlyasl unu Mepkypus. Oxa3anocs,
YTO TaKWe€ 3aMEHBl Cpa3y BHOCAT YAOBJIETBOPUTEIBHYIO INPaBIIBHOCTH B
JIBIDKCHHE HA3BaHHBIX HEOECHBIX Tell. 3aTo BpalleHWe 3eMIIM, M3MEPEHHOE
HOBBIMH YacaMH, NPEJICTABIAETCA YK€ HEpaBHOMEPHBIM: OHO TO HEMHOTO 3a-
MEIUIeTCS B TEUEHUE JECATKOB JIET, TO B CICAYIOIIUN psf AECSITUIETUR yC-
KopsieTcsl, YTOOBI 3aTeM HavaTh 3aMeJIAThCS.

B 1897 r. cyrkm 6pun Ha 0,0035 cek. JulmHHEe, YeM B IPEJIIIECTBOBAB-
mwe Togsl, a B 1918 1. — Ha CTONBKO e Kopode, 4eM B MpoMekyTke 1897—
1918 rr. Hememmnne cytku npumepro Ha 0,002 cek. mmaHee, yem 100 jer
Hazas.

B 3TOM cMBbIciie MBI MOKEM OKa3aTh, YTO HaIlla IUIAHETa BpallaeTcs He-
PaBHOMEPHO IO OTHOIIEHHIO K HEKOTOPBIM APYIMM €€ JBIDKEHUSIM, a TAKXKe K
JBIDKCHUSIM, COBEPIIAIOLIMMCS B HaIlIeH TUTAHETHOM CUCTEME U yCIOBHO IpH-
HUMAaeMbIM 3a JBIDKEHHS paBHOMepHBIe. Pazmep ykiioHeHui 3eMiin oT CTporo
PaBHOMEPHOTO (B yKa3aHHOM CMBICJIC) BpAIllEHHs BECbMa HEBEJIUK: B TEUECHHUE
nenoro crosnerust ot 1680 no 1780 r. 3emus Bpamanacs 3aMeII€HHO, CyTKH
YIUIMHSUTUCh, W IJIaHeTa Halla Hakommwia okojio 30 ceK. pasHHIbl MEeXIy
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«CBOMM» U «4YXKUM» BPEMEHEM; 3aTeM 110 cepeauHbl XIX B. CyTKH yKOpauu-
BaJmch, M okomo 10 cex, pa3sHHUIBI cOABMIOCH; K Hadaly HBIHEITHETO BeKa
coaBmwiochk emé 20 cek.; B MEPBYIO ke 4eTBepTh XX B. JBIKCHHE 3eMIIU
CHOBa 3aMEJIIIOCH, CYTKH OIIATH CTAJIM YIJIMHATHCA, U HAKONNJIACh BHOBb
pa3HHIIa TOYTH B IOJIMUHYTHI (pHC. 29).

1680 1720 1760 1800 1840 1880 1920 roa
CEK

Z\ 0

A NI
% \'\j 10

f 0

Puc. 29. Ora xpuBas nokassiaer, kak ¢ 1680 mo 1920 r. Bpamenune 3emnu

YKJIIOHSUIOCh OT paBHOMepHOro BpameHus. Eciu 6b1 3emisa Bpamanach pas-

HOMEPHO, TO Ha rpaduke 3T0 H300pa3uiIoch Obl FTOPU3OHTAIBHON MPSIMOH.

ITonbEMBI KpUBOI COOTBETCTBYIOT YATMHEHHIO CYTOK, T. €. 3aMEUICHUIO
BpaIleHHs 3eMITH; TTOHWKCHHUS — YCKOPEHUIO BPAILCHHUS.
Hpez[nonaraeMHe OPUYHHBL 3THUX H3MCHEHHI MOTYT OBITH PAa3JINYIHBIL:
1

JIYHHBIC IIPWUJINBBI, U3AMEHEHUEC AUaMETpa 3€MHOTO IIapa ) u T. II. 3,I[CCB BO3-
MOYHBI BaXXHBIE OTKPBITHSA B 6y/:[ymeM, Korga SABJICHUE JTO IIOJYYUT BCECTO-

pOHHEE OCBEIIICHHE.
I'ne HaunHaIOTCA MeCANbI M TOABI?

B Mockse mpobwio aBeHamaTh, — HacTynmwio 1 sHBapsi. Ha 3aman ot
Mockssl mpoctupaercs eni€ 31 nexabps, a Ha BocTok — | sHBaps. Ho Ha ma-
pooOpasHoii 3emiie BOCTOK W 3amaji HeM30€KHO JIOJKHBI BCTPETUTHCS; 3HA-
YHUT, AOJDKHA IZIe-TO CYIIECTBOBATh M IpaHHIA, OTAEIsIomas l-e 4ucio ot
31-ro, ssHBaph OT JeKaOpsl, HACTYITUBILIHIA TOJ OT MPEABIIYIIETO.

I'pannna 3Ta cymecTByeT U Ha3bIBAETCS «IMHUEH MEPEMEHBI JaThD); OHA
MIPOXOAUT yepe3 bepuHros mpoauB U TAHETCS MO BojgaM THXOro okeaHa mpu-
6m3uTensHO Bross Mepuauana 180°. E€ TouHoe mostoxkeHue ompenensercs
MEXIYHAPOAHBIM COTJIAIICHHEM.

Ha »3T10if-TO BOOOpakaeMoii THHWH, TTepeceKaromel Oe3II0HbIE MPOCTO-
psl Tuxoro okeaHa, COBEpIIAeTCs BIIEPBHIC HA 3€MHOM IIape CMEHa YHCed,

" M3sMeHeHMe UIMHBI 36MHOTO IMAMETPA MOXKET YCKOIB3aTh OT HEMOCPEICTBEHHBIX H3Me-
PEHHI, TaK KaK BEJIMYMHA 3Ta M3BECTHA JIMIIb C TOYHOCTHIO 10 100 M; MEeX1y TeM YIMHEHHS
WIH YKOPOYEHHUsI 3eMHOr0 JAMaMeTpa Ha HECKOJBbKO METPOB ObLIO OBl yXKe JOCTATOYHO, YTOOBI
BBI3BAThH T€ U3MEHEHHS TIPOJIOJDKUTEIBHOCTH CYTOK, O KOTOPBIX LA PEYb.
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MECSIIEB, JIeT. 31eCh KaK OBl MOMEMAIOTCA BXOAHBIC ABEPH HAIEro KaJleH/a-
Psi; OTCIO/Ia IPUXOAAT Ha 3eMITI0 HOBBIE YHCIIa MECSIIa, 3[eCh Ke HaXOAUTCS
KOJIBIOEJIb HOBOTO Tona. PaHblie, yeMm rie Obl TO HU OBLIO, HACTYIMAET 31eCh
KaXX/IbIi HOBBIN JIEHb MECSIIa; POIUBIINCE, OH OCKUT Ha 3amaj, 00eraet 3eM-
HOM Iap ¥ CHOBA BO3BPAIIAETCS K MECTY POXKIIEHUS, YTOOBI HCUE3HYTh.

CCCP panblle Bcex CTpaH MHpa NPUHUMAET Ha CBOIO TEPPUTOPHIO HO-
BBIM JIeHb Mecsla: Ha MbIce J[ekHeBa Kaxa0e YHUCIIO MecsIa, TOJIbKO 4TO Po-
JMBIIeecs B BOAax bepuHrosa nposmBa, BCTynaeT B HACENEHHBIA MHP, YTOOBI
HaYaTh CBOE IIIECTBHE Yepe3 BCE YaCTH CBeTa. U 3/1ech xe, Y BOCTOYHOH OKO-
HEYHOCTU COBETCKOM A3WH, JHU KOHYAIOTCS, MCIIOJHHMB CBOIO 24-4acOBYIO
CITyKOY.

Hrak, cMeHa AHEW MPOMCXOAUT Ha JIMHUU NepeMeHb!I 1aThl. [lepBbie Kpy-
TOCBETHBIC ITyTEIIECTBEHHUKH, HE YCTAHOBUBINIWE 3TOW JIMHUH, COMINCH B
cuére mHei. Bor momumHHEBIN paccka3 AnToHus [luradersi, cmytHuka Ma-
rejulaHa B €r0 KPYTOCBETHOM ITyTEIIECTBUU:

«19 urons, B cpeay MbI YBUACTH OCTPOBA 3€JIEHOTO MbICAa M CTAIH Ha
SIKOPb... UTOOBI y3HATH, MPABHJIBHO JIK BEJIU MbI HAIK KOpaOEeIbHBIC )KypHa-
JIBI, MBI BEJICJIN CIIPOCHUTH Ha Oepery, Kakoil ceronus JieHb Henenu. OTBEeTHIIH,
YTO YyeTBEPT. DTO HAC YAUBWIO, IOTOMY YTO II0 HAIIMM JKypHajaMm Oblia
TOJBKO cpepa. Ham kazanoch HEBO3MOXKHBIM, YTO MBI BCE OIIMOJKCH Ha
OJIUH JICHb...

BriocnencTBum MBI y3HanM, YTO B HAIleM HCYHMCIEHUHM HE OBUIO HU Ma-
JeHme OmMOKK: TUTBIBS MOCTOSTHHO K 3amaiy, MBI CIIEIOBAH ABIDKCHHIO
CouHnia 1, BO3BPATUBIIKCH B TOT XK€ ITyHKT, JOJDKHBI OBUIHM BBITanaTh 24 yaca
[0 CPaBHEHHUIO C OCTAaBIIMMHUCS Ha MecTe. HyXHO TOJIBKO MOAyMaTh HaX
9THM, YTOOBI COTTIACUTBCSY.

Kak xe mocTymaroT Temepb MOperuiaBaTeNl, KOTJa MepeceKaroT JUHUI0
natei? YToObl He cOMBATHCSA B CUETE THEH, MOPSIKK TPOMYCKAIOT OJUH JICHb,
€CIIM UAYT C BOCTOKA Ha 3alajj; KOorja e IepeceKkaroT JUHUIO ATkl C 3amaja
Ha BOCTOK, TO CUMUTAIOT OJUH M TOT K€ JEeHb JBaX/BbI, T. €. TIocie 1-ro dyucna
OISATH CYMTAIOT 1-e. BoT moueMy HeBO3MOKHa B JEHCTBUTEIHLHOCTH HUCTOPHS,
paccka3zanHas JKronem BepHom B pomane «Boxkpyr cBeta B 80 nHei», rae my-
TEIIECTBEHHUK, 00BEXaBIINH BOKPYT CBETA, IIPUBE3» HA POAWHY BOCKpece-
HbE, KOTJIa TaM OBUT emé TOJBKO MPEIIICCTBYIONINHA JIeHb — cy00oTa. D10
MOTJIO TIPOHM30UTH JHIIL B 30Xy Maremiana, moToMy 9TO TOTga He OBLIO
emé CcorjameHus O <JIMHWU JOaTeDy. HEeBO3MOXHBI B HAIIW IHH W TIPH-
KITIOYEHUST BPOJIE TOTO, 0 KOTOpoM pacckaszan Darap Ilo B mytke «Tpu Boc-
KpPEeCceHbsl Ha OJHON Helene»: MOpPSK, 00beXaBIINid 3eMIII0 ¢ BOCTOKAa Ha 3a-
maj, BCTPETHICS Ha POAMHE C IPYTHUM, COBEPIIMBIINM KPYTrOCBETHOE IUIaBa-
HUEe B oOpaTHOM HampasieHHH. OIMH YyTBEpXJal, YTO BOCKpECeHhE OBLIO
BYEpa, IPyroi — 4To OHO OyZAET 3aBTpa, a UX HPUITENb, HUKyJIa HE OTIPaB-
JSIBLIMIACS, 0OBSIBUII, YTO BOCKPECEHBE — CETOIHS.

UroOBl TIpH KPYTOCBETHOM ITyTEIIECTBUHM HE OBUIO PAcXOXKIEHUS C Ka-
JeHaapéM, CIeAyeT, JBUrasch Ha BOCTOK, KaK Obl MPHOCTaHABINBATHCS He-
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MHOTO B cuéTe aHeil, naBast ConHIy ce0st JOTHATh, T. €. CIUTATh OHU U TE XKe
CYTKH [ B a K JI bl ; IPU JIBMXKCHUH )K€ Ha 3aIa]] HaJl0, HAlPOTHB, IPOMY C -
KaTh OJHU CYTKH, YTOOBI He oTcTaTh OT CoJHIa.

Bcé a10 Kak OyATO HE OCOOCHHO XUTphIE BEIlM, OJHAKO Ja)Xe B HAaIle
BpeMsl, CILyCTsl UeThIpe CTOJIeTHs Mociie MareiuiaHa, JaJleko HE BCE yMEIOT B
HHX CO3HATEJILHO Pa3o0paThCsl.

Cxoabko naTHUL B deBpajie?
3amaua

Kakoe Hambonplee U Kakoe HaMMEHBLICS YHCIO ISATHHUL BO3MOXHO B
(espane?

Pemenue

OOBIYHO OTBEYAIOT, YTO HAMOOJbINIEE YHCIIO MATHUIL B eBpane — 5, Hau-
MeHblee — 4. be3ycnoBHO BepHO, YTO eciiu nepBoe (eBpasi BUCOKOCHOTO
rojia majiaeT Ha MATHUILY, TO U 29-e YuCIo NpUAETCS B ISITHUILY, BCEX ISITHUIL
OKakeTcs Toraa 5.

O]lHaKO MOXXHO HaCHUuTaTh U BIABOC OoJbIIe IIITHHUL] B TCUCHUEC OOHOI'O
¢despans. Boobpasute kopabiib, COBEPLIAIOIINN PEHCHI MEXIY BOCTOYHBIM
6eperom Cubupu 1 AJISICKON; OH peryJsipHO OKUAAEeT a3uaTckuii Oeper Kax-
ayto nsaTHUIY. CKOJIBKO HACUMTAET KalWuTaH 3TOTO KOpaOJisl MATHUIL B (eB-
pajie Takoro BHCOKOCHOTO TI'0/ia, B KOTOPOM 1-€ 4HCIIO MPUIILIOCHh Ha MSATHHU-
y? Tak KaKk OH IepeceKaeT JMHUIO JIaThI C 3araja Ha BOCTOK U IIEPECEKacT B
IISITHUILY, TO Oy/I€T UMETh €KCHEAETHHO I10 ABE MSATHUIBI KPSy, a BCEX IIST-
aun HacuutaeT 10. Hampotus, kanwraH, mokumarommii oepera AJSICKH Kax-
IBIH 9eTBepr U uaymuit k 6eperam Cubupwu, Oyner B cuére IHEH IPOITyCKaTh
KaK pa3 ISITHHUILY; 32 BECh MECSI] OH HE HACIUTACT HU OJHON ITATHHIIBL.

Wrak, BOT mpaBWIBHBIA OTBET Ha BONPOC 33Ja4d: HAWOOJbBIIEE YHCIO
MISTHUIL, BO3MOXHBIX B eBpaie, — 10, HanMeHbIee — HyJb.




I'JIABA BTOPAS
JIYHA 1 EE JBUKEHUSA

Moanonoii uiu crapblii mecsan?

BI/II[H Ha HeOe HemoyHbIA quck JIyHBI, He BCKHUN 0e30IMHMO0YHO ompejie-
JIUT, MOJIOJIOH JI 3TO MECSI] MJIM OH yXKe Ha yuiepOe. Y3KHii cepn HelaB-
HO HapOAMBIIErocs Mecslia U ceprl cTapoil JIyHbl pa3iuyaroTcsi TOJIBKO TEM,
YTO 0OpaIIeHsl BBHITYKIOCTHIO B ITPOTHBOIIOJIOXKHBIE CTOPOHBI. B ceBepHOM
TIOJTYIIAPUHU MOJIOJION MECSI] BCET/la HalpaBJICH BBITYKIIOH CTOPOHOI BIIpaBo,
CTapeiii — BiieBO. Kak 3amoMHUTH HaI&XHO U 0€30IMO0YHO, Kyaa KaKoi Me-
CSIT CMOTPHT? i

[To3Bomo cebe TPEITOKUTH TaKyIO \> pAC’IWlIIH 'J‘
HIPUMETY.

ITo cxoncTBy cepna wiu momymecsana ¢ |2
OykBamu P wm C J5erko OIpenenuTh,
pacTyllui nu nepea Hamu mecs (T. €.
MoJiofion) i c Tap bl it (puc. 30).

MueMoHMueCKast TIPUMETa UMEETCS Uy 3
¢patiry308. OHH COBETYIOT MBICJICHHO TIPH- ;g;;)igﬂg:g:;;;gf;‘ﬁ;;J;qucg‘j
CTaBIATH K poOraM IoJyMecsla MpsSMYIO poro.

JIMHUIO; TIONYYalOTCsI JaTHHCKUE OYKBBHI d

w p. bykBa d — HadanpHas B cioBe «dernier» (mOCIIeHNI) — yKa3bIBaeT Ha
MIOCIIEHIO YETBEPTh, T. €. CTAphIi Mecsl. bykBa p — HadanbHas B CJIOBE
«premier» (TIEpBBIN) — yKa3bIBaeT, 4To JIyHa B (as3e mepBoil 4eTBepTH, BOOO-
e — MoJioZiast. Y HEMIEB TOXKEe CYIIECTBYET IPaBHIIO, CBA3bIBaromee GopMmy
JlyHsI ¢ onpesieneHHbIMU OyKBaMHu.

DTUMH IpaBHUJIaMX MOKHO MOJIB30BAaThCs TOJIBKO B CEBECPHOM IOJTylIapyUu
3emun. it ABcrpanuu uiam TpaHcBaaisl CMBICT ITPUMET Kak pa3 0OpaTHBIM.
Ho u B CCBCPHOM TNOJiyHiapyuu OHU MOTYT OKa3aTbCA HCNIPUMCHUMBIMU —
HMMEHHO B IOXHBIX IIMPOTaxX. Yxke B KppIMy 1 B 3akaBKazbe cepIl U MojyMe-
CSIII CWUIBHO KJIOHSTCSI HA0OK, a enié 10)KHee OHM COBCeM Jioxarcsi. b3 skBa-
TOpa BHCAIIMI Ha ropusoHTe cepn JIyHBI KakeTcst MO0 TOHIOJIOHN, Kadaro-
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mieticst Ha BoiHAX («4uemHOK JIyHBD) apaObCKHUX CKa30K), OO CBETIION apKOM.
31ech He TOMATCS HU pyccKas HU (paHIly3cKasi IPUMEThI — U3 JIexkadel ayxK-
KA MOYKHO CIeJiaTh Mo jkeaHuio obe mapsl 0ykB: P u C, p u d. Hegapom B
npesHeM Pume Hakmonnyro JIyHy HaseiBamu «oOManumBoit» (Luna fallax).
UroObl ¥ B 9TOM Cilydae He olIMOHUThCs B Bo3pacte JIyHbl, HaJj0 00paTUThCs K
ACTPOHOMHYECKHM TPHU3HAKAM: MOJIOION MECSI] BUACH BEUYEPOM B 3amajHON
4yacTu Heba; CTapblil — MOYTPY B BOCTOYHO# YacTH HeoOa.

Jlyna Ha daarax
3agaua

Ha puc. 31 mepen Hamu ¢unar Typruu (nipexHwmii). Ha HEM nMeeTcs u3o-
OpakeHne JIyHHOTO ceplia M 3Be3/[bl. DTO HaBOAWT HAC Ha CIIEYIONINE BOIPO-
CBI:

Puc. 31. ®nar Typuun (mpexHuHii).
1) Cepn kakoro mecsiia U300pak€H Ha (hrare — MOJIOJIOTO HIIA CTaporo?
2) MoryT Jn JIyHHBIH cepIl U 3Be3/ia HaOIroaThCsl Ha HeOe B TOM BHE, B
KaKOM OHH TTOKa3aHBI Ha (hare?

Pemenue

1. BcnoMHUB yKa3aHHYIO TOJIBKO 4YTO
NPUMETY U NPUHSB BO BHUMaHue, 4yTo ¢uiar
NPUHAUISKUT CTpaHe CEBEPHOTO MOJylla-
pus, ycTaHaBJIMBaeM, 4To Mecsil Ha (are
CTaphlil.

2. 3Be371a He MOXKET OBITh BUJIHA BHYTPH
mucka JlyHBI, [IOTIOJHEHHOTO JIO Kpyra
(puc. 32, a). Bce HebecHbIe cBeTHIIA TOPa3/I0
nansine JIyHBI W, CIEZOBaTeNbHO, JOJDKHEI
€I0 3aCIOHATECS. X MOXXHO BHIETH TOJBKO
3a KpaeM HeocBeIEHHOW uyacTu JIyHBI, Kak
oKa3aHo Ha puc. 32, 6.

JIt060MBITHO, YTO Ha COBpEMEHHOM (hia-
re Typuuu, Toxe coneprkameM H300paxe-

HHUE JIyHHOTO CepIla ¥ 3Be3Jbl, 3Be3/la OTO- ;:;;%’;T::I;g{(;“;g;;?f:aii
JBUHYTAa OT cepla WMEHHO Tak, KaK Ha MECSIITa.

puc. 32, 6.
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3araaku JyHHBIX (a3

Jlyna momy4aer cBoi cBeT oT ConHIA, M MOTOMY BBIIYKJIas CTOPOHA
J'lyHHI:.IX CEepIIoB ,uoana 6I>ITb pasymeeTcs, ooparieHa k ConHity. Xyma0KHHU-
i KA YacTeHbKO 00 5ToM 3a0biBatoT. Ha
BBICTaBKaxX KapTHH HE PEIKOCTh YBUIEThH
JMaHamadT ¢ NoIyMecsIeM, 00paleHHbIM
k ConHiy cBOed NpsAMOH CTOPOHOH; IO-
TalaeTcsl U JIyHHBIH cepl, NOBEPHYTHIH K
Conniy cBonmH poramu (puc. 33).

a 0

Puc. 34. Kak Hazo (a) u kak He Hazo0 (0)
n300pakaTh JIyHHBIH CEpIL.

Puc. 33. Ha nangmadre momymena
acTpoHoMuueckas ommdka. Kakas?
(OtBerT B TekcTe.)

Hano, BripoueM, 3aMeTHTh, YTO NPaBUIBHO HAPUCOBATh MOJIOIOH MeCSIl
HE TaK MpOCTO, Kak Kaxkercs. [laxxe ONbITHBIC XYA0XKHUKH PHCYIOT HAPYKHYIO
¥ BHYTPEHHIOIO JIyT'Hl JIyHHOTO cepna B (hopme monykpyros (puc. 34, 6). Me-
XKy TeM IOJYKPYIJIylo (opMy MMEET TOJBKO HapyXXHas Iyra, BHYTPEHHSS
K€ TPEACTABISIET cOOO0H IMOMY3IUIUIIC, TOTOMY YTO 3TO MOJYKpPYT (TpaHuIa
OCBEIICHHOW YaCcTH), BUANMBIN B IepcrieKTuBe (puc. 34,a).

Henerko nate qyHHOMY cepily W IIpaBHIIbHOE TosiokeHue Ha Hebe. [lo-
JTyMecsiI] ¥ JIyHHBIH cepIl HepeaKo paCHOHaFaIOTCﬂ 1o oTHouIeHuto K CosHIy
JOBOJILHO  033/lauMBAaIOIINM  00pa3oM.
Kazamoce ©Ob1, pa3 JlyHa ocBemaercs S
Connuewm, TO npsimast JIMHUSA, Z
COe/IMHSIONIAas KOHIBI Mecsla, J0JDKHA
COCTaBJIATh NPSAMOH Yrol C JIydoM,
UIYIIUM  OT ConHia k eé cepeiuHe Puc. 35. [TonoxeHue JIyHHOrO cepria
(puc. 35). Nnaue rosops, nentp Comnnia oTHOCHTEEHO COMHILA.
JOJDKEH HAXOJIUTHCS Ha IEPICHIUKYISApE, MPOBEAEHHOM Yepe3 CepeluHy
MIPSAMOH, COeNUHAONIEH KOHIBI Mecsana. OQHAKO MPAaBMIIO 3TO cOoOMOaaeTCs
TOJBKO JUI y3Koro cepra. Ha puc. 36 mokasaHo 1mojokeHHe MecsIa B Pa3HbIX

H
i
1

wmrame deew——
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(azax orHocuTensHO syueit ConHila. Briewatnenue momydaercss Takoe, CIOB-
HO ny4n COJHIIa HCKPUBIIIOTCS, IPEKAE YeM JOCTHYB JIyHBIL.

Pasranka kpoetcs B cneayrouiem. Jlyu, unymuii or Connma k Jlyne, B
}ICﬁCTBHTCJ’IBHOCTI/I NEPHNCHAUKYJIIAPCH K JIMHUH, COC}Z[PIHSHOIHCﬁ KOHIIBI MECA-

Puc. 36. B kakoM MoJI0)KEHHH OTHOCH-

TenbHO ColHia Mbl BUIUM JIyHY B pasHbIX
(asax.

1a, ¥ B MPOCTPAHCTBE IMPEJCTABISET cO00 mpsimyto JuHHIO. Ho rma3 nam
pucyeT Ha HeOe He 3Ty MpsIMyI0, a € MPOEKIMI0 Ha BOTHYTHIH HEOCCHBIH
CBOI, T. €. KPUBYIO JIMHUIO. BOT mouemMy Ham u mpenacTasiseTcs, uyto JlyHa Ha
HeOe «IOBEIICHA HEMPaBMIILHOY». XYI0KHUK JIOJDKEH U3YyYUTh 3TH 0COOCHHO-
CTH U YMETh IIEPEHOCUTH MX HA TOJIOTHO.

JIBoiiHas miiaHeTa

JIBoiiHas miaHeTa — 310 3eMis ¢ JIlyHoi. OHM UMEIOT MPaBO HA 3TO Ha-
3BaHHUE ITOTOMY, YTO CIIyTHHK HAIll PE3KO BBIJEISETCS CPE/lU CITyTHHUKOB JIpY-
TUX TUIAHET 3HAYUTENIbHOM BEJIMYMHON M Maccoil MO OTHOILIEHUIO K CBOEH
LEHTpaNbHOW TuTaHeTe. ECTh B CONHEYHOH CHCTEMe CIYTHHUKH a0CONIOTHO
Oonee KpymHEIE U Oosee TSHKENBIE, HO TI0 CPABHEHUIO CO CBOCH IIEHTPAITbHON
IUTAaHETON OHH ropas3zio Menbde, ueM Hamra JIyHa 1o oTHomreHuto k 3emie. B
caMoM Jiesie, monepeyHuK Hareil JIyHbl OoJblie 4eTBepTH 3€MHOTO, a ToIe-
PE€YHUK OTHOCUTECIBHO CAMOI'0 KPYITHOI'O CITYTHHUKA APYTHUX IJIAHECT COCTaBJIA-
er Tosnbko 10-t0 nomo momepewyHuka cBoeil raneTs! (TpUTOH — CIyTHHK
Hentyna). Jlanee, macca JIyHBI cocTaBisieT /g1 Macchr Semu; MEXy TeM
caMbIil TSOKENBIN U3 CIyTHHKOB, KaKOM CYIIECTBYET B COJTHEUHON cUCTEMeE, —
IIT cnytHuk FOmutepa — cocraBnser menee 10 000-i 1oau Macchl CBOeH LEH-
TPaIbHOM IITaHETHL.

Kakyro 10omo oT Macchl LIEHTPalbHOM MIaHETHl COCTABISAET Macca KpyI-
HBIX CITyTHUKOB, ITOKa3bIBaeT TabMu4Ka Ha cTp. 50.

Bl BUIUTE U3 3TOrO COMOCTaBIIEHUs, 4TO Hala JIyHa o cBoei macce co-
CTaBJISIET CaMyl0 KPYITHYIO JIOJIF0 CBOEH EHTPaIbHOH INTAaHETHI.

Tpetse, uro gaér cucteme 3emisa — JlyHa mpaBo HpUTSI3aTh HA HAMMEHO-
BaHUE «IBOMHON INIAHETHI», — 3TO TECHAsl OJM30CTh 000MX HEOECHBIX TEJlL.
MHoTrHe CIyTHUKHU JIPyTHX IJIAHET Kpy’KaTcs Ha ropasfo OOJbLIMX PaccTos-
HUSIX: HeKoTopele cmyTHHkH lOmuTepa (Hampumep, AeBATHIH, puc. 37) kpy-
JKaTcs B 65 pa3 nanblie.

B cBs3M ¢ 3TUM HaXOIUTCS TOT JIIOOONBITHBIA (DAKT, YTO IMYTh, OMKCHI-
BaeMblii JIyHol Bokpyr ComHIIa, O4EHb MAJIO OTJIMYAETCS OT MMyTH 3eMIIH. DTO
MOKa)KETCS. HEBEPOSATHBIM, €CIM BCIOMHMUTH, 4TO JIyHa IBUXKETCS BOKpPYT
3emmu Ha paccrosauu noutu 400 000 km. He 3abyzem, ogHako, 4TO TOKa
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Jlyna coBepmaet ofuH 000pOT BOKPYT 3eMJIH, cama 3eMJIsl YCIIeBaeT MepeHe-
CTHCH BMECTE C HEl0 IIPUMEPHO Ha 13-10 1010 CBOETO TOA0BOTO IIyTH, T. €. Ha

IInanera E& criytHnK Macca (8 zomsx
Macchl IJIaHeThl)
Semis Jlyna 0,0123
FOnurep Tanumen 0,00008
CatypH Turan 0,00021
VYpau Turanus 0,00003
Henryn Tpuron 0,00129
.’?PEE’.’P.---------____-_____,_--____--___-___-‘
3emns IX cnymuuk
o Jlyna

Puc. 37. Cucrema 3emitst — JIyna o cpaBHeHH!O ¢ cucteMoii FOmurepa.

(Pa3mepsl camux HeGeCHBIX TN MOKa3aHbl 0e3 coOMoAeHHs MacITada. )
70 000 000 xm. ITpexacraBpTe ke cedbe kpyroBoi mytsb Jlynst — 2 500 000 km —
PACTSHYTEIM BIOJE paccrosHus, B 30 pa3 Ooisbmiero. UTo ocTaHETCS OT €ro
kpyroBoii ¢opmbr? Huuero. Bor nouemy myts Jlynsr okono ConHia mouTtu
clrBaeTcst ¢ opOuTon 3emiH, YKIOHSCH OT He€ nuimb 13 eaBa 3aMEeTHBIMH
BBICTYIIaMHA. MOXKHO JTOKa3aTh HECIOKHBIM pacd€ToM (KOTOPBHIM MBI HE CTa-
HEM 3/IeCh 00pPEeMEHATh M3II0KEHHS), YTO IyTh JIyHBI IIpH 3TOM BCIOAY 00pa-
mieH K CoJHIly cBoeli BOTHYTOCTh 10 . [')py00 TOBOpsI, OH 110 BUIY TIOXOXK
Ha TPUHAATATUYTOJIBHUK C MATKO OprFJ'[éHHI)IMI/I yriiamMu.

Ha puc. 38 BbI BuanTe TOUHOE n300pakeHue myTeit 3emin u JIyHBI B Te-
yeHue OAHOro mecsia. [IyHKTUpHas JUHUSA — MyTh 3€MJId, CIUIONIHAS — MYTh
Jlyner. OHM Tak OJIU3KH APYT K APYTY, YTO JJIS PA3ICILHOTO UX U300pasKeHHUS
MPUIIUIOCH B35ATh OYCHb KPYIHBIA MACIITA0 YepTeka: MOTCPCUHUK 3EMHOM
opOuTH 31ech paBeH Y2 M. Ecnm Ov1 B3sTh as Hero 10 cM, TO HamOobIice
paccTosHHE Ha YePTEKEe MEKIY 00OMMH ITyTIMHU OBLTIO OB MCHBIIIE TOJIIIHHEI
n300pakaromux uxX JUHUA. CMOTpPS Ha ATOT 4epTEXK, BBl HATIIIHO yOexKIae-
Tech, uTo 3emys u JlyHa aBmKyTcst BOKpyr CoJHIA TIOYTH IO OHOMY U TOMY
JKe TIyTH U 9YTO HaWMEHOBAHHE «IBOWHOW IUIAHETHD» MPUCBOCHO UM acTPOHO-
MaMH BIIOJIHE CIIPABETHBO .

Urak, nna wabmonatens, nomeménHoro Ha Comuie, myTs JIyHBI mpen-
CTaBWICS OBbI Clierka BOJIHUCTON JIMHHCH, MOYTH COBIAJAIOIICH C OpOMTOM
3emin. DTO HHCKOJIBKO HE IPOTHBOPEUHT TOMY, YTO II0 OTHOIICHHIO K 3eMiIe
JlyHa MBMIKETCS IO HEOOJIBIIOMY SJLTHUIICY.

! BHHMATENBHO paccMaTpHBAasT YEPTENK, MOKHO 3aMETHTh, UTO JBIKeHHe JIyHEI H306paske-
HO Ha HEM HE CTPOTO paBHOMEPHBIM. Tak B JEHCTBUTENBLHOCTH U €cThb. JIyHa JABHMXKETCS BOKPYT
3eMiH 110 3IUIUIICY, B (POKyCEe KOTOPOTO HAaXOAUTCSA 3eMils, a IOTOMY COTJIACHO BTOPOMY 3aKOHY
Keruiepa Ha ywacTkax, Onu3kux k 3emiie, oHa O€XUT ObICTpee, YeM Ha yJal€HHbIX. DKCLEHTPU-
CUTET JYHHOU OpOUTHI JOBOJIBHO Beauk: 0,055.
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[MpnunHa, KOHEYHO, B TOM, YTO, IJIAAA C
3emiH, MBI HE 3aMe4aeM NEepPeHOCHOTO JIBHKe-
Hust JIyHsl BMecTe ¢ 3eMiéi o 3eMHOM opOu-
T€, TaK KaK cCaMH B HEM y4acTBYEM.

-2
... ®

16

Mouemy JIyna He nagaet Ha Coanue?

17

Bonpoc Mmoxer nokaszarbcs HauBHbIM. C
kakoi cratu Jlyne magate Ha ConHue? Benw
3eMs IOpuUTATHBaeT €€ CUIbHEe JaJIEKOro
ConmHua W, €CTECTBEHHO, 3acTaBisieT o0Opa-
IIaThCS BOKPYT ceOsl.

Uwurarenu, Tak Iymaromue, OyayT yAuB-
JICHBI, Y3HaB, 4TO AENO OOCTOMT Kak pa3 Ha-
o6opoT: JlyHa cuibHee NPUTATUBAETCS MMEH-
"o ComnreMm, a He 3emnéii!

Uro 37O Tak, mokaspiBaeT pacuér. Cpas-
HUM cuibl, nputsarusatomue Jlyny: cuny
Conama u cury 3emau. OGe CHIIBI 3aBUCAT OT
JIBYX OOCTOSATENBCTB: OT BEIWYMHBI IPUTSTHU-
BAIOILIEH MaccChl M OT PACCTOSHUS ATOH MaccChl
1o JIyuer. Macca CouHita 00JIbIe Macchl 3eM-
mu B 330 000 pa3; Bo cTonbko ke pa3 ConHue
npuTsiruBaio O0b1 JIyHy cunbHee, Hexxenu 3em-
ns, ecaw OBl paccrosiHue 1m0 JIyHBI OBLTIO B
oboux ciydasx oxamaakoBo. Ho ComHne npu-
MepHO B 400 pa3 manbme ot JIyHbl, yem 3eM-
ns. Cuna npuTsHKeHHs YOBIBAaeT MPOIIOPIIHO-
HaJIbHO KBaJpaTy PacCTOSHUS; IO3TOMY IpH-
TsokeHne CoNHIla HaJo0 yMEHBIINUTH B 4002,
T.e. B 160 000 pa3. 3HauuT, COIHEYHOE IpU-
TsDKEHHME CWIIbHEe 3eMHOro B 330000 pas T. e.

160 000

T

Puc. 38. Mecsunblit myTh Jlynsl (crutomnHast tuHus) U 3emin (yHKTUp) BOKpyr CoiHIa.

FETTT
y

’]"}L

925 21

_1‘

B JIBa C JIMIIHUM DPa3a.

Urak, Jlyma mnpurarusaercs ConHieMm
BIBOE cuibHee, yeM 3eMici. [louemy ke Toraa, B camoM nene, JIyna He 00-
pyumBaercs Ha Connie? [louemy 3emiist Bc€ ke 3acTtaBinseT JIyHy obpamaTh-
csl BOKpYT Heé, a He Oepét Bepx aeiicteue CoHia?

Jlyna He nanaet Ha CoJHIlE 1O TOH K€ MPUYMHE, II0 KaKOH He MajaeT Ha
Hero u 3emis; Jlyna oOpamaercst okosto ConHua BMecTe ¢ 3eMiIEH, U NpuTs-
raressHOe JericTBue ConHIa pacxonyercs 0e3 ocTaTka Ha TO, YTOOBI IIOCTO-
SITHHO TIEpEeBOUTH 00a 3TH Teja C MPSIMOTO IyTH Ha UCKPUBIEHHYIO OpOUTY,
T. €. IpeBpaIlaTh NPSIMOJIMHENHOE ABUKEHUE B KPUBOJIIMHEWHOE. JOCTaTOYHO
OpocuTh B3I Ha pUC. 38, YTOOBI YOSIUThCA B CKa3aHHOM.
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VY WHBIX YyHTaTeNeil, MOXKeT OBITh, OCTaJIOCH HEKOTOpoe comHeHHe. Kax
e 3To Bcé-Taku Bexonut? 3emurst TaHeT Jyny k cebe, Comnue TsaHet JIyHy ¢
Ooubleit cuiold, a JIyna, BMecto Toro 4ro0bl najats Ha CONHIE, KPYKUTCS
okoji0 3emuu? DTO, ACHCTBUTEIBHO, ObUTO ObI cTpaHHO, eciau Obl CoJHIle
IpUTATHBAIO K cebe Tonb ko Jlyny. Ho ono nmputsaruBaer Jlyny BMecTe
¢ 3eMuéii, BCIO «IBOWHYIO IUIAHETY», H, TaK CKa3aTh, HE BMEIIUBAETCS BO
BHYTPEHHHE OTHOIICHHUS YWICHOB 3TOW Mapbl MexIy coboit. CTporo roBops, K
ComnHIly TPUTATUBAETCS OOLIMI LEHTP THKECTH cucteMbl 3emitst — JlyHa; aToT
LeHTp (Ha3bIBaeMBIi «OapuIeHTpoM») U oOpataercss Bokpyr CoiHIa moa
JEWCTBHEM COJIHEYHOTrO NpUTsDKeHUs. OH HaXOAWTCS Ha PACCTOSIHUH %3 3eM-
HOTO pajauyca OT HeHTpa 3emsn 1o HampasieHuto k Jlyne. JlyHa u nentp
3emin oOpamaroTcs BOKPYT OapHIIEHTpa, cOBepIIas OIUH 000pOT B TeUCHHE
Mecsna.

Buaumasi u HeBuAMMAasi CTOPOHBI JIyHBI

Cpenu >ddekToB, TOCTABISIEMBIX CTEPEOCKOIIOM, HHYTO HE MOPaXKaeT
Tak, kak BUJ JIyHbI. 31ech BOOUMIO BUUIIB, 4TO JIyHa AEHCTBUTEILHO IIAPO-
o0pa3Ha, MeXy TeM Kak Ha IOJJMHHOM Hebe OHa KaXeTcsl IUIOCKOH, Kak
YyalHBIA OJIHOC.

Ho kak TpyAHO MOIY4YHTH MOHOOHYIO
CTEPEOCKONNYECKylo (oTorpaduio Hamero
CIyTHHKa, — MHOTHE Jake HE TOJO03PEBAIOT.
Juis m3rotoBieHUsT €€ Hamo OBITH XOPOIIO
3HAKOMBIM C OCOOCHHOCTAMH KaIIpU3HBIX (G-
JIBIDKCHHIH HOUHOTO CBETHJIA.

Hemo B ToM, uto JlyHa o0Xxomaut 3emiro
TaK, 4To oOpaleHa K Hel Bc€ BpeMs OJHOH U
TOM K€ CBOEH CTOPOHOM.

Ooberas Bokpyr 3emun, JlyHa Bparaercs
BMECTE C TEM M BOKDPYT CBOEH ocH, mpuuém Pue. 39. Kax Jlyna apiokercs Bokpyr
00a JBIKCHHS 3aBEPIIAIOTCS B OIUH M TOT Sewumn no caocii opGue. (Tloxpobio-

CTH B TEKCTE.)
e IPOMEKYTOK BPEMEHH.

Ha puc. 39 BB BuanTE 37UTMIC, KOTOPHIH JODKEH HATTISAHO M300paXkaTh
opbury Jlynasl. UepTé&x HAMEPEHHO YCHIIMBACT BBITSHYTOCT JTYHHOTO SJUTHII-
ca; Ha CaMoM JieJie SKCHEHTPHCHTET JIyHHOM opOuTs 0,055 mmn /5. TIpencra-
BUTh TOYHO Ha MaJCHHKOM UepTeXe JYHHYIO OpOUTY Tak, YTOOBI Il1a3 OTIIH-
4y €€ OT Kpyra, HEBO3MOXHO: IIPH BETHYHMHE OONBIION MOyOCH JaXKe B Lie-
JIBIA METp Manast mojiyoch Obuia Obl Kopoue €€ Bcero Ha 1 Mm; 3emiist OTCTOSI-
J1a OBl OT LIEHTPa TOJBKO Ha 5,5 cM. UTOOBI Jierde ObUIO MOHATH JaJIbHEHIIICe
00bsICHEHUE, Ha PUCYHKE Hauep4eH 0oJiee BBITSIHYTHIN 3JUTHIIC.

Wrak, BooOpa3ute, 4TO LIMIC HA pUc. 39 ecTh myTh JIyHBI BOKpPYT 3eM-
. 3emiist momenieHa B Touke O — B OZHOM M3 (DOKYCOB DJUIMIICA. 3aKOHBI
Kermepa oTHOCATCS HE TOJBKO K JBIDKEHHSIM TUTaHEeT BOKpyr CoJHIIA, HO U K
JBIDKCHUSIM CITYTHHKOB BOKPYT IICHTPAJbHBIX IUIAHET, B YACTHOCTH K 00pa-
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menuto Jlyner. CornacHo Bropomy 3akoHy Kermepa Jlyna 3a yeTBepTh Mecs-
[1a IPOXOIUT Takoi nyTk AE, uro mmomans OABCDE paBHseTcs Y4 tuiomann
aJIMIICa, T. €. Twiomanu MABCD (paBenctBo tiomaneid OAE u MAD Ha Ha-
meM YE€pTEKE MOATBEPIKIAACTCA HpI/I6HI/ISI/ITeJ'H)HBIM PaBCHCTBOM nnomaaeﬁ
MOQ n EQD). Utak, 3a yerBepTh Mecsua JIyHa mpoxoauT myTs oT A 10 E.
Bpamienue sxe JIyHbl, Kak 1 BOOOIIe BpallleHHE IUIaHET, B OTIMYHE OT UX 00-
pameHus Bokpyr CoiHIa, IPOUCXOJUT PaBHOMEPHO: 3a Y4 Mecslia OHa MOBO-
pauuBaetcs poBHO Ha 90°. Iloatomy, xorna JlyHa oka3biBaercs B E, paauyc
Jlynsl, obpamieHHbIH K 3emiie B Touke A, ommmeT ayry B 90°, u Oyzner Ha-
IIPaBIICH HE K TOYKEe M, a K HEKOTOPOH Apyroil Touke, nesee M, HEMOAANEKY
oT apyroro ¢okyca P myHHOH op6utsl. OTToro, uro JlyHa 4yTh OTBEpHET
CBOE JINIIO OT 36éMHOTO HAOIIOATENs, OH CMOXKET YBHIETH C IPABOH CTOPOHBI
Y3KYIO TIOJIOCKY TpeXe HEBUAUMOM €€ NoJ0BUHBI. B Touke F JIyHa noka3bl-
BaeT 3eMHOMY HaOJrofaTento yxe 0oiiee y3KyIo MOJOCKY CBOEi OOBIYHO He-
BUAMMO# cTOpOHEI, oToMy uTo yroi OFP mensiie yrna OEP. B Touke G — B
«amnoree» opOuThl — JlyHa 3aHUMaeT Takoe e IOJI0KEHHE 110 OTHOIICHHIO K
3emite, kak u B «mepuree» A. IIpu manpHeliem cBoéM aBrkenuu JlyHa ot-
BOPAaYMBAETCS OT 3e€MJIM yXKe B MPOTHBOMOJIOKHYIO CTOPOHY, NMOKa3bIBas Ha-
el IulaHeTe APYTYO TOJOCKY CBOEH HEBHUIAMMOI CTOPOHBI: IOJIOCKA 3Ta
CHayaja pacIIupsercsi, MOTOM CyXHBaeTcsi, U B Touke A JlyHa 3aHuMaer
MIpEKHEE MOJIOKEHHE.

Mp! yOeauauch, 4To BCIEICTBUE SJUIMNTHYECKOH (OpMBI IyHHOTO ITyTH
CIYTHHK Haml oOpaimieH K 3eMiie He CTPOrO OJHON M TOH K€ CBOEH IOIIOBH-
HoM. JlyHa Hem3MeHHO OoOpaIeHa OJHOW M TOH e CTOpOHOI He K 3emie, a K
apyromy (okycy cBoeit opOuThL. J{ist Hac ke OHa MOKAaYMBACTCSI OKOJIO CPEl-
HEro MOJIOKEHHs HaroJo0ue BECOB; OTCIO/Ia U aCTPOHOMHYECKOE HaWMEHO-
BaHUE ATOTO MOKAYUBAHMSA: «IHOpanus» — OT JATUHCKOTO ciioBa «libra», 03-
HAualoILero «Bechl». BennunHa mubpanuu B KakA0H TOUKE U3MEPSETCS COOT-
BETCTBYIOIIMM YTJIOM; HampuMmep, B Touke £ nuOpanms paBHa yriy OFEP.
Haubonbinas Benuurna gudparuu 7°53', T. . moutu 8°.

WHTepecHo mpocneanTh 3a TeM, Kak HapacTaeT W yObIBaeT yroi Jmopa-
muu ¢ repeasmwxenneM Jlynsl o op6ure. IlocraBum B D ocTpué nupKyis u
OIIHIIIEM IIyTY, MPOXOASIIyto uepe3 ¢okycel O u P. OHa mepecedér opouTy B
Toukax B u F. Yrisl OBP u OFP kak BIUCaHHbIE PAaBHBI MOJIOBUHE IICH-
TpamsHOTO yriaa ODP. Otciofa BEIBOAUM, YTO TIPH ABMKEHHUU JIyHBI OT 4 110
D mbpamms pactér cHaganma OBICTPO, B TOYKE B IOCTHTAaeT MOJOBUHBI MaK-
CUMAaJIbHOM, 3aTEM NPOAOJIKAET HapacTaTh MEMJIEHHO; Ha MyTH OoT D go F
nubpanys yObIBaeT cHavana MeAJICHHO, ITOTOM ObIcTpo. Ha BTOpOIt monoBuHe
IIMIICA TUOPAIHS MEHSET CBOIO BEJIMYMHY TEM K€ TEMIIOM, HO B OOpaTHYIO
cTopony. (Benuuuna nuOparnuy B KaKAOH TOYKE OPOWTHI MPUOIH3UTENHHO
MPONOPIMOHANIbHA PACCTOSIHUIO JIYHBI OT OOJIBIION OCH AIUIHIICA. )

To noxauuBanue JlyHbl, KOTOPOE MBI C€lYac pacCMOTPEINH, HAa3bIBACTCS
mubpanmeit mo gonrore. CryTHUK Halll IIOIBEPKEH enlé U qpyroi Juodpanun —
no mupote. [I1ockocTh ITyHHOH OpOMTHI HAKJIOHEHA K IJIOCKOCTH KBaTOPa
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Jlyns! Ha 6'2°. [losTomy Mbl Buanm JIyHy ¢ 3emiin B OJTHMX CITydasix 4yTh C
10ra, B IPYTUX — C CEBEPA, 3aIIAAbIBas HEMHOTO B HEBUAUMYIO» IIOJIOBHHY
JlyHbl yepe3 e€ motockl. JTa Iudpanus 1o mupoTe JocTHraeT 644°.

OOBSICHUM Temephb, KaK MOJb3YyeTcsl acTpOHOM-(oTorpad OMMCaHHBIMU
NETKUMH TTOKaYUBaHUSMHU JIyHBI OKOJIO CPEIHEro IMOJIOKEHHs, YTOOBI MOJIy-
YUTh CTEPEOCKONMYECKHE CHUMKH e€. UuTarenb orajpIBaeTcs, BEpPOSITHO,
YTO ISl 3TOTO HAJO IMOJCTEPEeYb JIBa TAKUX HOJIOKEHUs JIyHBI, TP KOTOPBIX
B OJTHOM OHa Obuta ObI MOBEPHYTA IO OTHOLIEHHUIO K JIPyroMy Ha JIOCTAaTOY-
ubiit yron". B Toukax 4 u B, Bu C, Cu D u 1. 1. JlyHa 3aHMMaeT HACTOJILKO
pa3iuYHBIE TIO0 OTHOIICHHIO K 3eMJie TOJIOKEHHUS, YTO CTEPEOCKOIMIECKHUE
CHMMKH BO3MOXHbI. Ho 311€ch nepe HaMu HOBOE 3aTpyIHEHHE: B 3THX I10JIO-
XKEHUSIX pa3HHIa B Bo3pacte JIyHBI, — 2 CyTOK, Yepecdyp BEIHKa, TaK YTO
MI0JIOCKAa JyHHOM MOBEPXHOCTH BO3JIE KPyra OCBEIICHHS Ha OJHOM CHHMKE
y’K€ BBIXOAMT M3 TEHH. DTO ISl CTEPEOCKOMMUYECKUX CHUMKOB HEJOMYCTHMO
(monocka Oymer OjecreTh, Kak cepeOpsiHas). Bo3HukaeT TpyaHas 3agava:
nojicrepeyb OJMHaKOBble (a3pl JIyHBI, KOTOpbIE OTIMYAIOTCS BEIMYMHON
aubpanmu (10 JOJIroTe) TaK, YTOOBI KPYT OCBEIICHHS TPOXOAWII 110 OJTHUM H
TEM e AeTalsiM JyHHOH noBepxHoctd. Ho M 3TOr0 HemocraroyHo: B 000uX
TIOJIOXKEHHSIX JOJKHBI OBITB elE OJJMHAKOBbIE JIMOPALIUH T10 IINUPOTE.

Bbl BuanTe Teneps, Kak TPYJHO MOJIYYHUTh Xopoiue crepeodororpadpun
JlyHbl, ¥ HE yOUBHTECH, Y3HAB, YTO HEPEIKO OIMH CHUMOK CTEPEOCKOITHYe-
CKOM Tapsbl JiesiaeTcst Ha HECKOJIBKO JIET MO3KE IPYTOro.

Hamr ynTarens ezBa Jid cTaHET U3TOTOBIISITH JTyHHBIE cTepeo(oTorpadum.
Crnioco6 ux mojry4eHus 00ObSICHEH 371eCh, KOHEYHO, HE C TIPAKTUYECKO IIEJIbI0,
a JWOIb I TOTO, YTOOBI paad HEro0 PacCMOTPETh OCOOCHHOCTH JIyHHOTO
JIBIDKEHUS, IAIOIINE aCTPOHOMaM BO3MOKHOCTh YBHJIETh HEOOJIBIIYIO MOJIOC-
Ky OOBIHO HEIOCTYIHOI HaOMIOAATEN0 CTOPOHBI HAIIETO CIyTHHUKA. biaro-
Japsi 00eMM JIyHHBIM JIMOpalisiM Mbl BUIUM, B OOILEM, HE IMOJOBUHY BCEH
JyHHOH moBepxHOCTH, a 59% e€. CoBepIIeHHO HENOCTYITHOH HaIIeMy 3pe-
Huto octaéres 41%. Kax ycrpoeHa sta yacTe noBepXHOCTH JIyHBI, HUKTO HE
3HAET; MOXHO JIMIIb JIOTabIBAThCS, YTO OHA HUYEM CYIIECTBEHHO HE OTJIMYa-
eTcs OT BHIUMOMW. Jlenaianuch OCTPOYMHBIE IOIBITKH, NPOJOJIKUB OOpaTHO
YaCTH JTyHHBIX XpeOTOB M CBETIIBIC MTOJIOCH, BEIXOISIINE M3 HEBUINMOM JacTH
JlyHbl Ha BUIUMYIO, HAOpOCaTh raJjaTelbHO HEKOTOPbIE OAPOOHOCTH HEI0C-
TYITHOH HaM MoJoBHHEL [IpoBepuTh MOZOOHBIE OTAIKN MOKa HEBO3MOXHO.
l'oBopuM «moka» He 0e3 OCHOBaHUS: JaBHO yxKe pa3padaThIBalOTCS CIIOCOOBI
obusreteTs BOKpYT JIyHBI Ha 0COOOM JETaTENbHOM ammapare, MOTYIIEM IIpe-
0JI0JIETh 3€MHYIO TSDKECTh W JIBUTAThCS B MEXKIUIAHETHOM MPOCTPAHCTBE (CM.
MOI0 KHHTY «MEXIUIaHETHbIE ITyTEIIECTBHM»). Jl0 OCYIIECTBICHHUS 3TOTO
CMEJIOro MPEIpHsITUs celvac yxe He Tak Jayieko. [loka n3BECTHO OJTHO: BbI-
CKa3bpIBaeMasi HEPEIKO MBICIIb O CYIIECTBOBAHWH aTMOC(Ephl M BOIBI HA ATOH

Y Jlns nosnyueHus cTepeocKoNHUEcKHX CHUMKOB JocTaTodeH noBopoT JIynsr Ha 1°. (Iox-
pobHee 00 3TOM CM. MOIO «3aHUMATENIbHYIO (PU3HKY.)
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HEBUANMOH cTopoHe JIyHBI COBEpIIEHHO HEe OOOCHOBaHA M NPOTHBOPEYHUT
3aKOHaM (PM3MKHU: ecIM HeT aTMoc(epbl U BOJBI Ha OfHOM cTopone JIyHbI, TO
He MOXET OBITh UX U Ha JPYro# (K 3TOMY BOIIPOCY MBI eIIE BEPHEMCS).

Bropas Jlyna u jayna JlyHbl

B neuatn BpEMs OT BPEMCHU MOABJIAIOTCA COOGL[IeHI/IH, 4TO TOMY WJIH
MHOMY HaOJIOJAaTeNI0 yAaIoCch BUAETh BTOPOTO CIIyTHHKA 3€MJIH, BTOPYIO €&
Jlyny. Xotsi momoOHbIe 3asiBIEHUS] HU Pa3y HE IOJydYalld IOITBEPIKICHUS,
HMHTEPECHO BCE JK€ OCTAHOBUTHCS 114 3TOH TEMe.

Bompoc o cymecTBoBaHNHM BTOPOTO CHyTHHKA 3eMii He HOB. OH MMeeT
3a co0o# mHHY0 etoprto. KTo unTtan poman XKions Bepha «U3 mymku Ha
JlyHy», TOT ITOMHHT, BEpOSITHO, YTO Y>K€ TaM YIMOMHHaeTcsi 0 BTopoit JlyHe.
OnHa Tak Majia ¥ CKOpPOCTh €€ TaK BEJHKa, YTO XUTEIH 3eMiIn HaOIromaTh eé
He MoryT. ®panny3ckuii actponom Iltu, — roBoput XKronp Bepn, — 3anonos-
pui e€ CyIIecTBOBAHUE M OIPENENIIII NIEpHO €€ 0OpaIeHust BOKPYT 3eMIIH B
3 4. 20 M. Paccrostaue e€ ot moBepxHocTH 3emun paBHO 8140 kM. JIro6ombIT-
HO, YTO aHTJIMHCKUI XKypHan «3HaHHEe», B cTaTbe 00 acTpoHOMHHU Y JKroms
BepHa, cuuraer ccpuiky Ha IITh, kak u camoro IITh, monpocTy BBIMBILIECH-
HeIMH. Hu B ofjHOW sHIMKIIONEUH 00 3TOM acTpOHOME JICHCTBHUTEIBLHO HE
yrnomuHaercs. 1 Bcé-taku cooOlieHre pOMaHHCTa HE BBIMBIIIICHO. J{UpeKTop
Tyny3ckoit obcepBatopuu [Itu B 50-X romax MpOIUIOTO CTOJNICTHS JCHUCTBH-
TEJIFHO OTCTaMBaJl CyIIECTBOBAaHHE BTOPOi JIyHBI, — MeTeOopHTa ¢ MEPHOIOM
obpamenus B 3 4. 20 M., Kpyskamerocs, npasaa, He B 8000, a B 5000 kM ot
3eMHOH TMOBEPXHOCTH. MHEHHE 3TO pa3/iessuioch W TOTJa JIMIIb HEMHOTUMH
ACTPOHOMAMH, BIIOCIICACTBUH K€ OBLIO COBEPIIEHHO 3a0BITO.

Teoperndeckn B DOMyIICHUH CYIIECTBOBAHMS BTOPOTO, OUYEHb MEIKOTO
CITyTHHKA 3eMJIM HeT HH4ero npoTuBoHayyHoro. Ho mogo6Hoe HebecHoOe Te-
JIO IOJDKHO OBbLIO Obl HAOMIOJATHCS HE TOJBKO B T€ PEJKHE MOMEHTHI, KOTAa
OHO MIPOXOIUT (KaKyImuMcs o6pa3zom) o naucky Jlyasl nim ComHIla.

Haxe ecnu oHO oOpamaercs Tak OJIM3K0 K 3emile, 9TO JOJDKHO MPH Kax-
JIOM 000pOTE MOTPY’KAaThCs B IMIMPOKYIO 3€MHYIO TCHb, TO U B TAaKOM CITydae
MOJKHO OBLIO OBI €TO BHICTh HA YTPEHHEM H BeUepHEM HeOe CHSIOUINM SIPKOH
3Be3]10i B styyax ComnHua. BICTphIM NBHKEHHUEM U YaCThIMU BO3BPALLCHUSIMU
3Be3/la dTa MpHBJIeKiIa Obl kK cebe BHUMaHWe MHOTUX Habmiomateneid. B mo-
MEHTBI TIOJIHOTO COJTHEYHOTO 3aTMEHus' Bropas JIyHa Takke HE yCKOJIb3HYJa
OBl OT B30pa aCTPOHOMOB.

CrnoBoM, eciu Obl 3emiisi ISHCTBUTENIFHO 00J1ajajia BTOPBIM CITyTHUKOM,
€ro ciydaisoch Obl HaOMIOJAaTh AOBOJBHO 4YacTo. Mexay TeM OeccropHbBIX
HaOr0IeHnit He OBLIO HU OJTHOTO.

Hapsiny ¢ mpoGiemoii Bropoit JIyHBI CTaBHIICS Takke BOIPOC O TOM, HET
7 'y Hamei JIyHbI CBOETO MaJIeHBKOTO CITyTHHUKA — «JTyHBI JIyHBI».

Ho HemocpencTBEHHO YIOCTOBEPHUTHCS B CYIIECTBOBAHHH MOIOOHOTO
JYHHOTO CIYTHHKa OYE€Hb TPYOHO. ACTPOHOM MyNbTOH BBICKAa3bIBa€T 00
3TOM CIIEAYIOIINE COOOPAKEHHS:

55



«Korna Jlyna cBetuT momHbsIM cBeTOM, €€ cBeT win cBeT ConHIa He To-
3BOJISIIOT Pa3jM4YUTh B COCEICTBE C HEHO OYEHb MAJIEHBKOE TeNo. TOJBKO B
MOMCHTBI JIYHHBIX 38.TMCHI/Iﬁ Cl'[yTHI/IK .HyHI)I MOT 6])1 OCBCIIATHCS COJ'IHHeM, B
TO BpeMsI KaK COCEIHHME yJacTKH HeOa ObUTM Obl CBOOOIHBI OT BIMSIHUS pac-
cestHHOro cBera JlyHsl. Takum 00pa3oM, JHIIs BO BpeMs JIYHHBIX 3aTMCHHUH
MOJKHO OBLTO OBl HAIEATHCS OTKPBITH HEOONBIIOE TEJI0, 00paIIaroIeecs: OKo-
so Jlynsl. Takoro poja ucCleOBaHHs Yy>K€ MPOU3BOJWINCH, HO PEATbHBIX
Pe3yibTaTOB HE Ay,

ITouemy Ha JIyHe HeT aTMochepbI?

Bompoc 3TOT nmpHHAANEKUT K TE€M, KOTOPHIE YSCHSIOTCS, €CIM CHadasa
UX, TaK CKa3aTh, IEPEBEPHYTh. [Ipexne ueM roBOpuTh O TOM, rmodemy JlyHa
HE yIEp>KHBAaeT BOKPYT ce0si aTMoc(ephl, MOCTAaBUM BOIPOC: MOYEMY YIEp-
JKUBaeTcsl aTMocdepa BOKpYT Hameil cOOCTBEHHOH TaHeTsl? BemomanM, 9to
BO3/yX, KaK M BCSAKHUI ra3, MPEICTaBIISICT XaoC HE CBSI3aHHBIX MEXIY COOOM
MOJICKYJI, CTPEMUTECIIBHO ABWKYIINUXCA B PA3JIMYHBIX HAIIPABJICHUAX. Cpezmsm
uX ckopocTh mpu 0° — oKono %2 KM B CeKyHIy (CKOPOCTh PYKEHHOW ITyJH).
IToyemy >ke HE pasneTaroTcs OHH B MUpOBOe mpoctpaHcTBo? [lo Toi xe mpu-
YHHE, 110 KaKol He yJeTaeT B MUPOBOE IPOCTPAHCTBO U pykeitHas myss. Vc-
TOLIMB SHEPTUIO CBOETO JBIKCHUS Ha NMPEOIOJICHUE CHIIBI TSHKECTH, MOJIEKY-
JIBl TIa/1al0T o0paTHO Ha 3eminto. BooOpasure 6113 3eMHOI TOBEpPXHOCTH MO-
JIEKYITy, JIETSIIYI0 OTBECHO BBEPX CO CKOPOCTBIO 2 KM B ceKyHAy. Kak BbIco-
KO BBEpX MOJKET OHa B3jeTeTh? HeTpyaHO BBIYMCINTB: CKOPOCTH V, BBICOTA
morsEMa /i M YCKOpEHHUE CHITHI TSHKECTH g CBSI3aHBI CIIeIyromeit popMyInoii:

Vi =2gh-
IMoxcraBum BMecTO v ero 3uHaueHue — 500 m/cex, BMecto g — 10 m/cex’;
uMeeM
250 000 =204 »
OTKyzia
h=12500m =12 Y,xm -

Ho ecnu Monekynbl Bo3ayxa HE MOTYT B3JieTaTh Bbille 12} KM, TO OTKY-
Ja OepyTcs BO3IYIIHBIE MOJICKYJIBI BBIIIE 3TOH rpanuisl? Bens kuciopon,
BXOJSIIIMI B COCTAaB HaIIeld aTMocdepsl, 00pa3oBaycs OIN3 3eMHON TOBEpX-
HOCTH (M3 YTTICKHCIIOTO ra3a JesTeNbHOCThIO pacTeHnil). Kakas sxe crna mon-
HSUTa U yAEpKUBaeT ux Ha BeicoTe 500 u Ooyiee KHIOMETPOB, rie 6e3yCIOBHO
YCTaHOBJIEHO TPHUCYTCTBHE ClIeN0B Bo3ayxa? dusnka Aaér 31ech TOT Ke OT-
BET, KaKOH yCIIbIIIany ObI MBI OT CTATUCTHKA, €CIH OBl cripocuii ero: «Cpen-
HsISl TIPOJIOJDKHUTENLHOCTD YelloBeueckoi »ku3Hu 40 ner; oTkynaa ke Oepyrcs
80-netHue crapuxku?» Bc€ nemo B TOM, 4TO BBIIOJIHEHHBI HAMU PacyéT OT-
HOCHUTCS K CPEJIIHEH, a He peabHOi MoJiekye. CpeHsist MOJIeKyia obia-
JIaeT CEKyHJHOM CKOPOCTBIO B %2 KM, HO pPeallbHbIe MOJIEKYJIbI JBHKYTCS OJTHH
MesIeHHee, apyrue OvicTpee cpenHeil. [IpaBaa, MporeHT MOJeKyll, CKOPOCTh
KOTOPBIX 3aMETHO OTKJIOHSIETCSl OT CpelHeH, HeBEJIHMK M OBICTpO yOBIBaeT ¢
BO3pacTaHHEM BEJIMYMHBI 3TOTO OTKJIOHEHMs. M3 Bcero dmcia MoOJeKyd, 3a-
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KITIOYAIOIINXCS B TaHHOM 00BEMe Kucmopoaa npu 0°, Tomsko 20% obmagarot
ckopocthio oT 400 1o 500 M B cekyHAYy; MPHOIU3UTENHFHO CTOIBKO KE MOJIe-
KyJ IBUKeTcs: co ckopocThio 300400 m/cek, 17% — co ckopoctsio 200-300
Mm/cex, 9 % — co ckopocthio 600-700 m/cex, 8 % — co ckopocteio 700-800
Mm/cex, 1% — co ckopoctpro 1300-1400 m/cex. HeGomnpmras gacte (MEHbIIE
MUJUIMOHHOM JIOJIM) MOJIEKYJ MMeeT ckopocTh 3500 m/cek, a 3Ta CKOPOCTb
JOCTaTOYHA, 4TOOBI MOJIEKYJbl MOTJIM B3JIETETh Jaxke Ha BBICOTY 600 KM.
JleHcTBUTENBHO, 35007 =20k, OTKy1a 5, _ 12250000, 1. e. cbime 600 kM.
20

CTaHOBHTCS TIOHATHBIM TIPHCYTCTBHE YACTHI] KHCIOPO/AA Ha BBICOTE CO-
TEH KMJIOMETPOB HaJl 3€MHON MOBEPXHOCTHIO: 3TO BBITEKAET U3 (H3MUECKUX
CBOMCTB ra3oB. MONIEKyJbl KUCIOPOAA, a30Ta, BOASHOTO Iapa, yIJIEKUCIOro
ra3a He 00JIaal0T, OAHAKO, CKOPOCTSIMHU, KOTOPBIE TIO3BOJIMIN OBl UM COBCEM
MMOKUHYTHh 36MHOW mrap. J{Jis 3Toro HyHa CKOpOCTh He MeHbmle 11 kM B ce-
KyHJy, & MOJOOHBIMUA CKOPOCTSIMH TIPH HEBBICOKHX TeMIIEpaTypax o0JalatoT
TOJIBKO C€JIWHUYHBIC MOJICKYJIbI HAa3BAHHBIX TI'a30B. Bor nouemy 3emist Tak
NPOYHO YACPXKHBAET CBOK aTMOoc(epHyr 000J04Ky. Bbruucneno, 4ro s
MOTEpH MOJIOBUHEI 3ar1aca Ja)ke caMmoro JIETKOTO U3 Ia30B 3eMHOU aTMoc(epsl
— BOJIOpPOZa — JIOJDKHO HPOWTH YHMCIO JIET, BhIpaxkaromieecs 25 mudpamu.
MHMUIITHOHBI JIET HE BHECYT HMKAaKOrO M3MEHEHHsI B COCTaB U Maccy 3eMHOMU
aTMocdepsl.

UtoOBI pa3bsICHUTH TEEph, moueMy JIyHa He MOXKET yAEpKHUBATh BOKPYT
cebs momoOHOM ke aTMocepsl, ocTaéTcsl TocKa3aTh HeMHOTo. HampspkeHne
cuiIbl TsbKecTH Ha JIyHe B mrecTs pa3 cimabee, 4eM Ha 3eMIie; COOTBETCTBEHHO
3TOMY CKOPOCTbH, HEOOXOIUMAas AJIsI TIPEONOJICHUSI TaM CHIIBI TSKECTH, TOXKE
MeHbIIIe U paBHa Bcero 2360 m/cex. A Tak Kak CKOPOCTh MOJIEKYJI KUCIOPOa
1 a30Ta NpU YMEPEHHOU TEMIIEpaType MOXET NPEBBILATh 3Ty BEIMYUHY, TO
HOHSATHO, 4yTo JlyHa nomkHa Obula Obl HEMPEPHIBHO TEPSTH CBOKO arMocdepy,
ecii Obl OHa y Heé oOpasoBbiBajiack. Korna yierydarcs Hanbosee OblcTpbie
U3 MOJIEKYJI, KPpUTHUECKYIO CKOPOCTH MPUOOPETYT JAPYTrHe MOJIEKYJIbI (TaKOBO
CJIC/ICTBHE 3aKOHA pacIipeiiejIeHUs] CKOPOCTEH MeX1y JacTUlaMH rasza), U B
MHPOBOE IPOCTPAHCTBO JOJDKHBI O€3BO3BPATHO YCKOJIB3aTh BCE HOBBIE M HO-
BbIE YacTHIBI aTMoc(hepHoit 06omouku. [1o ucTeyeHn 10CTaTOYHOTO IpOMe-
KyTKa BpEeMEHH, HUYTOXKHOTO B Maciitabe MHUpo3iaHus, Bca aTMocdepa 1mo-
KHMHET TIOBEPXHOCTH CTOJIb CJIa00 MPUTATHBAIOIIETO HEOECHOTO Tea.

MO>XHO /I0Ka3aTh MaTEMaTH4ECKH, YTO €CIIM CPEIHSS CKOPOCTh MOJIEKYJI
B aTMoc(epe IUTaHeThl JaXe BTPOE MEHBIIE TPENeNbHON (T. €. COCTaBIseT
st Jlynsr 2360:3 = 790 m/cek), To Takas atMocdepa N0DKHA HATIOJOBHHY
paccesTbCsl B Te4EHHE HECKOJIBKUX HeJelb. (Y CTOHYMBO COXPAHATHCA aTMO-
cdepa HEOECHOrO Tela MOXKET JIUIIb IIPH YCIOBHHU, YTO CPEIHSASA CKOPOCTh €&
MOJIEKYJI MEHbIIIE OJTHOM MATOM J10JIU OT MPEAETbHON CKOPOCTH. )

BrickasbiBanach MbBICIb — BEpHEE, MEUTa, — YTO CO BPEMEHEM, KOTJia 3eM-
HOE YEeJIOBEYECTBO MOCETUT M MOKOPUT JIyHy, OHO OKpPYXHT €€ MCKYCCTBEH-
HOW aTMoc(epoil U caenaeT TakuM o0pa3oM MpUroxHoH Juisd oburanus. [lo-
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clie CKa3aHHOTO YHTATEII0 JODKHA OBITh SICHA HECOBITOYHOCTH IOAOOHOTO
npeanpusitis. OTcyTcTBHE aTMocdepbl y Hallero CryTHHKAa — HE Cly4aii-
HOCTh, HE Kallpy3 MPUPOJBI, a 3aKOHOMEPHOE CIEACTBHE (HU3UUESCKUX 3aKO-
HOB.

[ToHATHO TaKXKe, YTO MPUYHMHBI, 10 KOTOPHIM HEBO3MOXKHO CYIIECTBOBA-
Hue atMocdeps! Ha JIyHe, JOKHBI 00YCIIOBIMBATEH €€ OTCYTCTBHE BOOOIIE HA
BCEX MHUPOBBIX TEJIaX CO CIIA0BIM HAIMPSDKEHUEM CHIIBI TSDKECTH: HA acTEPOU-
JlaX ¥ Ha OOJIBIIIMHCTBE CITyTHUKOB mraner?.

Pa3meps! JIJyHHOTr0 MUpa

006 3TOM, KOHEYHO, C TIOJIHON ONPEAETIEHHOCTHIO TOBOPSIT YHUCIIOBBIE JIaH-
Hble: BennunHa nuaMetpa Jlynsr (3500 kM), moBepxHocTH, 00bEéMa. Ho uucna,
He3aMEHHMBbIE TPH pacuéTax, OeCCUIBHBI JaTh TO HAIMIAJHOE IPEICTABICHUE
0 pa3Mepax, Kakoro TpeOyeT Harie BooOpaxenue. [lomezno Oyaetr oOpaTuThbes
JUISL 3TOTO K KOHKPETHBIM COITOCTaBIICHUSIM.

CpaBHUM JyHHBIH Matepuk (Beab JlyHa — CIUIOIIHOM MaTepHK) ¢ MaTepH-
Kamu 3eMHOTO mapa (puc. 40). 310 ckakeT HaM OOJIbIIe, HEXXETH OTBICUEH-
HOE YTBEPKJCHUE, YTO IOJIHASI TOBEPXHOCTH JIYHHOTO 11apa B 14 pa3 MeHblIe

\ |

|
Lo
T

Puc. 40. Pazmeps! Jlynsl o cpaBHeHuto ¢ matepukoM EBpomnsbl. (He crnenyer, ognaxo,
3aKJII0YaTh, YTO IOBEPXHOCTH JIyHHOTO [Iapa MEHbIIE TOBEPXHOCTU EBpoIbL.)

3eMHOH moBepxHocTH. [1o 4nciy KBaapaTHBIX KWJIOMETPOB IOBEPXHOCTH Ha-
IIEro CITyTHHUKA JIMIIhL HEMHOTUM MEHBIIIE TIOBEPXHOCTH 00enx AMepuk. A Ta

DB 1948 r. MockoBckuii actporoM FO. H. JIunckuii, mo-BHANMOMY, OGHAPYXUI HAIHUNE
Ha JlyHe ciemoB atMocdepsl. Obmiast Macca JyHHOH atMoc(hepbl MOXKET COCTaBISATh He Ooiee
OJIHOM CTOTBICSYHOM /1011 3eMHO# aTMocepsl. (IIpum. ped.)
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yacth JIyHbI, KOTOpast oOpaiieHa k 3emie U AOCTyNHA HalleMy HaOJIOACHUIO,
IIOYTH B TOYHOCTH paBHa 1omaan FOxxHoit AMepukw.

Yro06sbl caenaTh HATITSIIHBIMH Pa3MEpBhl JIyHHBIX «MOPEWH» II0 CPaBHEHHIO
¢ 3eMHBIMH, 37ech (puc. 41) Ha kapTy JIyHBI HaNOXEHBI B TOM XK€ MacITade
koHTYpHI YépHoro n Kactmiickoro mopeit. Cpasy BHIHO, UTO JIYHHBIE «MOPSD»

Puc. 41. 3emHbIe MOpS 110 CpaBHEHHIO C JTyHHbIMH. UépHoe u Kacnuiickoe mops,
nepeHecéHHble Ha JIyHy, Obutn ObI TaM Oouiblle Beex JTyHHBIX Mopeit. (Ludpamu 060-
3HaueHbl: | — Mope O6nakos, 2 — Mope Bnaxunocrtu, 3 — Mope I1apos, 4 — Mope
SlcHoctu.)

HE 0COOCHHO BCJIMKU, XOTA U 3daHUMAIOT 3aMCTHYIO 4aCTh AHUCKA. Mope SlcHo-
ctu, Hanpumep (170 000 xm°), npUOIH3UTENBHO B 2% pasa MeHbIne Kacmuii-

CKOT'O.
3aro Cp€au KOJBLEBBIX I'Op .HyHbI HUMCIOTCA IIOJJIMHHBIC T'MI'aHThl, KaKUX
HeT Ha 3emute. Hanmpumep, KpyroBoii Bajl Topsl I'puManbIu OXBaTHIBACT II0-
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BEPXHOCTH, OOJBIIYI0, HEXENH TuIomans balikamsckoro o3epa. BayTpu 3T0i
TOPbI MOTJIO OBI IETMKOM MOMECTHUTHCS HEOOJIBIIOE TOCYAaPCTBO, HAIIPHUMED
benbrus unu llBeiiuapus.

JlyHHbIe nei3aku

dotorpadun TyHHOU MOBEPXHOCTH BOCIIPOU3BOJTCS B KHUrax Tak 4ac-
TO, YTO BHJ] XapaKTEPHBIX 0COOEHHOCTEW JTYHHOTO peiibeda — KOJIBIEBBIX Iop
(puc. 42), «UMPKOB» — 3HAKOM, BEpPOSTHO, KAXKIOMY M3 HAIllMX YUTaTeJIEeH.
Bo3MokHO, 4TO MHBIE HAOIIOJaTH JIyHHBIE TOPBI U B HEOOJBIYIO TPYOy; LIS

9TOTO JIOCTaTOYHA TPyOa ¢ OOBEKTHBOM B 3 CM.

Ho mm dotorpadum, Hu HAOMIONEHHUS B TEJIECKOM HE NAIOT HpeAcTaBie-
HUSI O TOM, KaKoil ka3anach Obl JIyHHasi IOBEPXHOCTh HAOMIOJATENI0 HA Ca-
Moi# Jlyne. Cros HENOCPEACTBEHHO BO3JE JIyHHBIX rOp, HaOIrOIaTElb
BUjeN Obl UX B MHOM IepcrekTuse, yeM B Teneckon. OIHO [eno paccMaTpu-
BaTh MpeMeT C OOJIBIION BBICOTHI M COBCEM MHOE — cOOKY BOMM3H. [Tokaxem
Ha HECKOJIbKUX NpUMEpax, B u4éM IposiBisieTcs: 3To pasnuuue. ['opa Dparoc-
(en mpezacrasinsiercss ¢ 3eMIM B BHJE KOJIBLIEBOTO Bajia ¢ MHMKOM BHYTpU. B
TEJIECKOIl OHa BBIPUCOBBIBACTCS pelbepHO M pe3ko Omaromapst 4€TKUM, He-
Pa3MBITBIM TeHSM. Barmsaute, onHako, Ha e€ npoduns (puc. 43): BBl BUAWTE,
YTO I10 CPAaBHEHHIO C OTPOMHBIM IIOIIEPEYHHKOM IMpKa — 60 KM — BBICOTa
Bajla ¥ BHYTPEHHEro KOHyca OUY€Hb Maia; OTJIOrOCTh CKJIOHOB emé Ooiee
CKPaJbIBAET UX BBICOTY.

BooOpasure cebst Temeps OpOAAIIMM BHYTPH 3TOrO IMpPKa U TIOMHHTE,
YTO TOMNEPEYHUK €ro paBeH paccTosiHUIO 0T Jlagoxkckoro o3epa 1o PUHCKOTO
3anuBa. ExBa nu ynoBute BbI TOr/a KOJIbLe0Opa3Hyto (popMy Bana; K TOMY XKe
BBIITYKJIOCTH IMOYBBI CKPOET OT BaC €TI0 HMKHIOKO 4aCTbh, TaK KakK J'IyHHblﬁ ro-
PHU30HT BJBOE TECHEE 3EMHOT0 (COOTBETCTBEHHO BUYETBEPO MEHBLIEMY
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IHaMeTpy JyHHOro Inapa). Ha 3emiie yenoBek cpemHero pocra, CTos Ha poOB-

HOH MECTHOCTHU, MOXXET BUJICTh BOKPYT cebs He nanee 5 K. DTO BBITEKAET U3
40 60 xm

- DE
s

./ /, S A, ;:////////
. %///ff//ﬁz 00000 {////
Puc. 43. IIpodusb 60bIION KOJIBLIEBOU rOPbIL.

)

D=+2Rh
rie D — nanpHOCTh B KM, / — BRICOTA I1a3a B KM, R — pagiyc IUIaHETH B KM.
[oxncrasuB B He€ mamHbIe i 3eMid U Ui JIyHBI, y3HaéM, 9TO I de-
JIOBEKa CPEHETO POCTa AaTBHOCTHh TOPH30HTA

bOpMyIIBI JATBHOCTH FOPH30HTA '

Ha 3eMIIE ............ 4,8 xm,
Ha JlyHe.............. 2,5 KM.

Kakas kapruna mnpencraBuiiack Obl HAOJIONATENIO BHYTPH OOJIBILIOTO
JYHHOTO IMpKa, Moka3biBaeT puc. 44. (Jlanamadrt nzo0paxén s apyroro
Oospiioro mupka — Apxumena) Henpasna sm: oOmmpHasi paBHUHA C HETBIO
XOJIMOB Ha TOPHU30HTE MaJlo TIOX0Xka Ha TO, YTO OOBIYHO IMPEICTABIIOT cede
IIPH CIIOBAaX <«JIYHHBIN IIUPK»?

OdyTHBIINCH TIO IPYTYIO CTOPOHY Bajia, BHE IHPKa, HAOII0AaTEeNb TakKe
yBHUAET OBl HE TO, UTO OKUaaeT. Hapy)kHbIi CKaT KOJIBLIEBOW TOpPHI (Cp. pHC.

Puc. 44. Kakyro kapTuHy yBuaeN Obl HAOIIOIATEINb, TOMELIEHHBIH B LIEHTPE
0O0JIBIIION KOJIBLIEBOI ropsl Ha JlyHe.
43) MNOAHUMACTCA CTOJIb OTJIOTO, YTO IMYTHUKY OHa BOBCE HC IPEACTABUTCHA
FOpOﬁ, a TJIaBHOC, OH HE CMOXET Y6C,HI/ITLC§I, YTO BHAMMAA UM XOJIMHUCTAas
TpsAga eCTh KOJBIIEBas ropa, MMEomas KPYyriylo KOTioBuHy. s storo npu-

Y O BBIYMCIICHHH DATBHOCTH TOPU30HTA CM. MO0 «3aHMMATEJIbHYI0 I'€OMETPHIO», TJIaBy
«I'11e HeOO ¢ 3eMIIEIO CXOIATCS.



nérea mepedpaTthest depes e€ rpebeHb, 1a M TyT, KaK MBI yXKe OOBSCHIIH,
JYHHOTO QJIBIIMHACTA HE OXKUIAET HUYEro MPHMEYaTeNIbHOTO.

Kpome orpoMHBIX KONBLIEBBIX JyHHBIX TOp, Ha JIyHe uMmeercs, npasna, u
MHO)KECTBO MEJIKUX IIMPKOB, KOTOPBIE JIETKO OXBAaTUTh B30POM, JIaXKe€ CTOS B
HerocpenCcTBeHHOH O0iau3u. Ho BbIcoTa MX HUYTOXKHA; HAaOIIOAATENb €Ba JIU
OyzeT 37ech MopakéH 4yeM-In00 HeoObIYaiHbIM. 3aTO JTyHHBIE TOPHBIE Xpeo-
TBI, HOCSIIIME HAa3BaHWE 3€MHBIX TOp: Anbmbl, KaBka3, AlIeHHUHBI U T. [I., CO-
MIEPHUYAIOT C 3€MHBIMH I10 BBICOTE M JocTHTaloT 7—8 kM. Ha cpaBHUTENBEHO
MalieHbKO# JIyHe OHU BBITJISIST BEChMa BHYIIUTEIBHO.

OtcyrctBre atmocdepsl Ha JIyHe M cBsA3aHHAs C 3TUM PE3KOCTh TEHEH
CO3/aI0T NPH HAOMIOACHHU B TPYOy JTIOOONBITHYIO WILTIO3UIO: Majeiue He-
POBHOCTH IOYBBI YCHJIMBAIOTCA M IPEACTABISIOTCS BEChbMa pelbe(HBIMH.

[TomoxwuTe MOJOBHHY TOPOLIMHBI BBITYKJIO-

L_ cteio  BBepX. Bemuka ym oma? A

MIOCMOTPHUTE, KAaKyl0 [UIMHHYI0O TEHb OHa

Puc. 45. ITonosuHa ropomnHs! 0T6pa- P i yio- A Y
CBIBAET NPH KOCOM OCBELUCHNH [IHH- orbpaceiBacT  (puc. 45). Ilpu GokoBOM
HYIO TEHb. oceeniennd Ha Jlyne Tenp ObiBaet B 20 pa3
OoJiblIe BBICOTHI TOTO Tella, KOTOpoe €€ OTOpachlBaeT, U 3TO COCIYXKHJIO ac-
TPOHOMaM XOpOIIYI0 CIIykOy: Omarojaps JAJMHHBIM TEHSIM MOXXHO HaOIIro-
natb B Teneckon Ha JlyHe npeamets! Beicotoli B 30 M. Ho To ke o6cTosTens-
CTBO 3aCTaBJsIET HAC IPEyBEIUYMBAaTh HEPOBHOCTH JIyHHOU 1MouBEL. ['opa I1u-
KO, HalpuMep, TaK pPe3K0 OOPHCOBBIBACTCSI B TEJIECKOI, YTO HEBOJIBHO TIpE.-

Puc. 46. I'opa [Tuko Ka)XeTcst B TEIECKON KPYTOil U OCTPOH.

cTaBisielib e€ cebe B BUAE OCTPOH M KpyToH ckaibl (puc. 46). Tak e€ u uzo-
Opakanu B mpexsee Bpems. Ho, HaOmonas e€ c JIyHHOH NMOBEPXHOCTH, BBI
YBHIEIH OBl COBCEM MHYIO KapTHHY, — TO, YTO H300pakeHo Ha puc. 47.

3aro mpyrre oCOOCHHOCTH JIYHHOTO peibeda Hamu, Ha000OpoT, HEeZooIIe-
HUBAOTCs. B Teneckon Mbl HaOMogaeM Ha MoBepxHOCTH JIyHBI TOHKHE, €1Ba
3aMETHBIC TPEUIMHBI, 1 HaM Ka)KEeTCsl, YTO OHM HE MOTYT MI'PaTh CYIIECTBEH-
HOI ponu B JIyHHOM Inei3axe. Ho mepeHecéHHbIE Ha NMOBEPXHOCTh HALIETO
CIyTHHUKA, MBI YBHJEIU Obl B 3THX MECTax y CBOMX HOT IIyOOKyO 4EpHYIO
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IIPOINACTh, MPOCTUPAIOUIYIOCS Janeko 3a ropu3oHT. Emé npumep. Ha Jlyne
€CThb Tak Ha3blBaeMas «lIpsiMasi cTeHa» — OTBECHBII yCTYII, IPOPE3bIBAIOLIUI

Puc. 47. Habmonareno Ha TyHHOU noBepxHOCTH ropa [Tuko nokasanach Obt
OTJIOrOM.

onHy u3 e€ paBHUH. Buas sty cteHy Ha kapte (puc. 48), MbI 3a0pIBaeM, 9TO
ona umeeT 300 M BBICOTHI; HAXOISICh Y OCHOBAHUS CTEHBI, MBI ObLTH OBI IO-

H‘_’:-?; G
2

Puc. 48. Tax Ha3biBacMmast «IIpsimas creHa»
Ha JIyHe (BUI B TEJIECKOII).

JaBJIeHBI €€ TpaHaro3HOCTRI0. Ha prc. 49 XymoKHUK MONBITaNCs N300pa3suTh
9Ty OTBECHYIO CTEHY, BUIUMYIO CHHM3Y: €€ KOHell TepseTCs I/ie-TO 3a TOpH-
30HTOM: Beab OHa TsHercst Ha 100 kM. TOYHO Tak k€ W TOHKUE TPEIIUHBI,
pas3invaeMble B CHIIBHBIN TEJIECKON Ha JIYHHOI MOBEPXHOCTH, JOJDKHBI B Ha-
Type NPeICTaBISITH OrPOMHBIE TIpoBaikl (puc. 50).
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Puc. 50. OnHa 13 JIyHHBIX «TPELIMHY, HaOI01aeMast B HEIOCPEACTBEHHOM
61a130CTH.

JlynHoe He0o
Uepubit HEeOOCBO T

Ecnu Obl xuTenh 3eMiid MOT' OYYTHThCS Ha JIyHe, BHUMaHHE ero mpH-
BJICKJIN OBI IIpeXk e APYTUX TPU HEOObIYaHBIX 0OCTOSTENHCTBRA.

Cpa3zy e O6pocuics OBl B IIa3a CTpaHHBIN I[BET AHEBHOTO Heba Ha JlyHe:
BMECTO MPUBBIYHOTIO TOJIYOOr0 KyIoJja pacCTUIIANCs Obl COBEPLICHHO YEPHBIN
HeOOCBOJ|, YCEesIHHBIN — TIpH sipkoM cusiHuKM CoJHIa! — MHOXKECTBOM 3BE3JI,
4ETKO BBIJCIIIONIMXCS, HO COBEPIIEHHO HE Meplaromux. lIpuunHa 3TOTrO
SIBJICHUS 3aKJII0YAETCsl B OTCYTCTBUH Ha JIyHe atMocepsl.

«T"omy0oii cBox sicHOTO W yucTOro Heba, — ToBOopuT PIaMMapuOH CBOM-
CTBEHHBIM €MY >KHBOIIMCHBIM SI3BIKOM, — HEXKHBII pyMSTHELl 30pb, BEIHYECT-
BEHHOE 3apeBO BEUCPHUX CYMEpEK, Yapyromlas KpacoTa ITyCTHIHb, TyMaHHas
JIaITb TIOJICH W JIYTOB, M BB, 3¢pPKaJIbHBIC BOJBI 03P, U3APEBIIC OTPAKAIOIINE B
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cebe manéxue ma3ypHbIe HeOeca, BMEIAIOIINE IeTyI0 OECKOHEYHOCTh B CBOMX
riryOWHax, — Ballle CYIIeCTBOBAaHME M BCA KPacoTa Balla 3aBUCSAT WCKIIOYH-
TENFHO JIMIIb OT TOW JIETKOW 000JI0YKH, KOTOPAsi MPOCTUPAETCS Haj 3€MHBIM
mapom. be3 He€ Hu OQHON U3 9TUX KapTHH, HU OJHOM M3 3TUX IBIIIHBIX Kpa-
COK HE CyIIecTBOBaio Obl. BMecTo ja3ypHO-roiay6oro Heba Bac OKpYIKasio Obl
OecnpenenbHOE YEPHOE TPOCTPAHCTBO; BMECTO BEJIIMYECTBEHHBIX BOCXOOB U
3akaroB CoJHIA JHU pe3Ko, O6e3 Mepexo 0B, CMEHUTHCh Obl HOYaMH U HOYH —
JHsAMHU. BMecTO HEXXHOro MoJycBeTa, LapsIiero By, KyAa MpsMO He IOo-
MaaarT ocienuTenbHble Tydu ConHIa, SpKuil cBeT ObUT OBl JIHIh B MECTAX,
MPsIMO 03apEHHBIX JHEBHBIM CBETHIIOM, a BO BCEX OCTAJBHBIX LapHia OBI T'yC-
Tast TCHbY.

JlocTaTo4HO HEKOTOPOTO pa3pexeHus aTMOCcQepsl, 9TOORI TOIy0O0il IBET
Heba 3ameTHO moteMHen. KoMaHaa Tparn4ecky moruoIero COBETCKOro CTpa-
toctrata «OcoaBuaxuM» Ha BeIcoTe 21 KM BuAena Haa COOOW MOYTH YEpPHOE
He0o. daHTacTHYeCKas KAPTUHA OCBELICHUS TIPUPO/Ibl, HAPUCOBAHHAS B TPH-
BEZAGHHOM OTpPBIBKE, MOJIHOCTBIO OCymIlecTBIsieTcs Ha JlyHe: uépHoe HEOO,
OTCYTCTBHE 30Pb U CyMEpeK, OCICHHTENbHAs SIPKOCTh OCBEUICHHBIX MECT U
CTOJIb K€ pe3Kast, 0e3 T0JIlyTOHOB, TYCTOTa TeHEH.

3emns Ha HebOe JIyHBI

Bropas nocronpumedarensHocTs Ha JIyHe — BUCAIIMI B HEOE OTPOMHBIN
nuck 3emun. IlyTerecTBeHHUKY ITOKaXKeTCsl CTPaHHBIM, YTO TOT 3€MHOM mIap,
KOTOpBIH npu oTiIéTe Ha JIyHy OBII OCTaBJIEH BH M 3y , HEOXKHUAAHHO OUYTHII-
Csi3/leCb BBEPXY.

Bo BceneHHOIl HET OAHOro Al BCEX MHUPOB BEpXa M HHU3a, U Bac HE
JOJDKHO YAMBIISITH, YTO, OCTaBUB 3eMITI0 BHH3Y, BBl YBUIEIU ObI €€ BBEpXY,
Haxopsch Ha Jlyne.

Bucsamuii B myHHOM HeOe QUCK 3eMJIM OTPOMEH: IONEPeYHHK €ro INpH-
ONMM3UTENFHO BUETBEPO OOJIbIIE MOMEPEUYHUKA 3HAKOMOTO HaM JIYHHOTO JICKa
Ha 3¢MHOM HebOe. JTO — TpeTHil mopakaroumii (GakT, KOTOPBIH 0XKHUIAET JIyH-
HOTO IyTelleCTBeHHUKA. Eciy B JIyHHbIE HOUYM JIaHAIIA(TH HAIIU JJOCTAaTOY-
HO XOPOIIO OCBEIICHBI, TO HOUM Ha JlyHe mpu Jydyax MOJHOW 3eMiM C Jauc-
KoM, B 14 pa3 OONBIINM JIyHHOTO, JIOJDKHBI OBITh HEOOBIYaltHO CBETNHI. SIp-
KOCTH CBETHJIa 3aBUCHUT HE TOJILKO OT €ro IUaMeTpa, HO M OT OTpakaTeJIbHOU
CIIOCOOHOCTH €ro MOBEPXHOCTH. B 3TOM OTHOIIEHNY 3eMHas IOBEPXHOCThH B
1IECTh Pa3 TPEBOCXOIUT JIYHHYIO'); TI03TOMY CBET TOJHOH 3eMIH JO0IDKeH
ocsemiats JIyHy pa3 B 90 cuibpHeEe, 4eM IOHBIA MecsIl ocBemaeT 3emio. B
«3eMHbIe HOUm» Ha JIyHe MOKHO OBIIO OBI UMTATH MENKYIO medaTh. OcBere-

D Jlynmas mouBa, ciejoBaTebHO, BOBCE He 6enas, Kak 0OBIMHO JTyMAloT, a CKOpee TEMHa.

DT0 He MPOTHBOPEYUT TOMY (DaKTy, 4TO OHA cusieT OeabM cBeToM. «COTHEUHbIN CBET, OTPAKEH-

HBIN 1axe oT ué€pHoro npeamera, octaéres 6enbiM. Eciin Ob1 JlyHa Obuia oeTa B caMblii 4EpHBII

Oapxar, oHa BCE-TakH KpacoBajiach Obl Ha HeOe Kak CepeOpHCTBIH IUCK», — MUIIET THHAAIb B

cBoell kHure o ceere. CriocCOOHOCTD JIYHHOM MOYBBI PACCEMBATh 03apSIOIIUE €€ COIIHEYHbIE JTy4n
B CPEIHEM OJHHAKOBA C PACCEHBAIOLIEil CIIOCOOHOCTHIO TEMHBIX BYTKaHUYECKUX MOPOJ.

65



HUE JTYHHOW TOYBHI 3eMIJIEH HACTOJIBKO SIPKO, YTO IO3BOJISIET HAM C PaccTos-
Hus 400 000 kM pa3nuyaTh HOYHYIO YacTh JIyHHOTO IIapa B BHIE HESICHOTO
MepIaHusl BHYTPH Y3KOTO CepIia; OHO HOCHT Ha3BaHHUE «IIETIEIbHOIO CBETa»
JIynabl. Boobpasure 90 moyHBIX JTyH, JBIOMUX ¢ HeOa CBOW CBET, Aa MPUMUTE
emé Bo BHUMaHHe OTCYTCTBHE Ha HAIlleM CIIyTHHUKe aTMOC(ephbl, OrIoma-
IIel 4acTh CBETa, M BHI IIOJIyYUTE HEKOTOPOE IPEJCTAaBICHHE O (heepHUeCcKOM
KapTHHE JIYHHBIX TIeW3a)KeH, 3aTUTHIX CPETU HOYU CHSTHAEM TTOJTHOW 3eMITH.

Mor 11 OBI JIYHHBIH HAOIOAATENb Pa3IUYaTh HA 3¢MHOM JIUCKE OYepTa-
HUSL MaTEepPHKOB M OKeaHOB? PacmpocTpaHeHO OMMOOYHOE MHEHHE, OYyATO
3emist B HeOe JIyHBI TpefcTaBisieT HEUTO MOXO0XEe Ha MIKOJIBHBIN TII00yC.
Tak e€ u n300paKaroT XYIOKHUKH, KOT/Ia M TPUXOANUTCS PUCOBATH 3€MHOM
map B MHEPOBOM IIPOCTPAHCTBE: ¢ KOHTypaMH MaTepPHKOB, CO CHE)KHOU IIaf-
KOH B MOJISIPHBIX 00JIACTAX U T. I. MOApoOHOCTAMHU. Beé 310 Hamo oTHECTH K
obmacty ¢anrasun. Ha 3eMHOM mape npu HaOMIOACHUN W3BHE HENbB3s pasiii-
yath Takux Aeraneil. He roBops yxe 00 obsakax, 0OBIYHO 3aCTH/IAFOIINX I10-
JIOBUHY 3€MHOI IOBEPXHOCTH, cama atMocdepa Halla CHIBHO paccerBaeT
COJIHEUYHBIE JIy4YH; II03TOMY 3eMJIsl IOJDKHA Ka3aThCsl CTOJIb JKe SIPKOM U CTOJIb
JKe HEIpOHMIAeMOM Ui B3opa, kak Benepa. MccienoBaBmmii 3TOT Bompoc
nynkoBckuit actponom I'. A. TuxoB numiet:

«CMOTpst Ha 3eMITI0 U3 TIPOCTPAHCTBA, MBI YBUAEIH OBl JIUCK IIBETA CHIIb-
HO OernecoBaToro HeOa W e1Ba JIM Pa3IMYMIN OBl KaKHe-THOO MOAPOOHOCTH
camoii MmoBepXHOCTU. ['poMagHas 4acTh MAJAIOMIET0 Ha 3€MII0 CONHEYHOTO
CBETa YCIIEBACT PACCEATHCS B IPOCTPAHCTBE aTMOC(EPOi 1 BCeMH €€ TIpHUMe-
CSIMH paHbIIle, YeM TOUAET O MOBEPXHOCTH caMoii 3eMiir. A TO, 94TO OTpaXka-
€TCsI CaMOI0 TTOBEPXHOCTHIO, YCIIEET OIMATh-TaKH CHIIBHO OCIIa0eTh BCIICCTBHE
HOBOTO paccesHus B atmocheper.

Hrak, B To BpeMs kak JIyHa OTUETIIMBO MOKA3bIBAET HaM BCE MOJPOOHO-
CTH CBOEH MOBEPXHOCTH, 3eMJIsl CKpbIBaeT cBOE nuio ot JIyHbI, 1a 1 OT Bcei
BCEJICHHOH I10]1 CUSIOIIUM MOKPBIBAJIOM aTMOC(EPHI.

Ho He TosbKO 3THM OTJIMYaeTCs JIyHHOE HOYHOE CBETUIIO OT 3eMHoro. Ha
HamieM HeOe Mecsill BOCXOIUT M 3aXOJIMT, ONHUCHIBAas CBOW IyTh BMECTE CO
3BE3MHBIM KymoyioM. Ha iyHHOM HebOe 3eMIli TakoTo JIBIKEHUS HE COBEpIIa-
eT. OHa He BOCXOJWT TaM U HE 3aXOJUT, HE IPHHAMACT YIaCTHs B CTPOMHOM,
Ype3BBIYAHO MEJICHHOM IeCTBHUH 3BE31. [10uTH HETONBMKHO BUCHUT OHA Ha
Hebe, 3aHUMast [UII KaKIOTo MyHKTa JIyHBI ompenenéHHoe MONI0KEHHE, B TO
BpeMsI KakK 3BE3IBI MEMJICHHO CKOJNB3 ST Mo3agu Heé. DTo — cuencr-
BHE YK€ PaCCMOTPEHHON HAaMH OCOOCHHOCTH JIYHHOTO JBIKCHHUS, COCTOSMICH
B TOM, uTo JIyHa obOpamieHa k 3emiie BCera OJHOU M TOH e 4acTbi0 CBOEH
MOBEpXHOCTHU. [ TyHHOTO HabmromaTenss 3eMiisd MOYTH HEeTOABHYKHO BHUCHT
Ha HeOecHOM cBojie. Eciu 3emist CTOMT B 3€HHTE KaKOro-HHUOYIb JYHHOTO
Kparepa, TO OHa HUKOT/1a He MOKHUIAET CBOET0 3¢HUTHOTO moJioxenust. Eciu ¢
KaKoro-HUOYy/Ib IyHKTa OHAa BUJIHA HAa TOPH30HTE, OHA BEYHO OCTA&TCs Ha ro-
pu30HTE 3TOr0 MecTa. TONBKO JIYHHBIC JIMOpAIMH, O KOTOPHIX MBI yKe Oece-
JIOBAJIM, HECKOJIbKO HApyLIalOT 3Ty HETOJBMKHOCTH. 3BE3/IHOE HEOO coBep-
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[I1aeT 033y 3€MHOTO ANCKa CBOE MEAJICHHOE, B 2775 HAIllUX CYTOK, Bpalle-
Hue, ComnHie 00xoauT HeOO B 297 CYTOK, MIIaHETHI COBEPIIAIOT MOT00HbIE XKe
JABH)KCHUA, U JIMIIb OJIHA 3eMia ITOYTH HCIIOABUKHO ITOKOHMTCS Ha lIépHOM
HeOe.

Ho, ocraBasick Ha ogHOM MecTe, 3emiis ObICTpO, B 24 uyaca, BpamaeTcs
BOKpYT CBOEH ocH, U eciu Obl Hala atMocdepa Oblia mpo3paydHa, 3eMiIst MOTr-
Ja OBl CIYXUTh 1Sl OyQyIMINX MacCa)KUPOB MEKIUIAHETHBIX KOpadie ymnoo-
HelmuMu HeOecHBIMU 4acamu. Kpome Toro, 3emist MMeeT Takue ke (asbl,
Kakye nokaspiBaeT JIyHa Ha HamieM HeOe. 3HauuT, Halll MUP HE BCETAA CUSIET
Ha JIyHHOM HeOe IOJTHBIM JIUCKOM: OH IOSIBIISIETCS] TO B BUJIE TIOJIYKpYTa, TO B
BUjE cepra, Oojiee WM MEHEee y3KOro, TO B BHAE HEMOJHOTO KPyra, CMOTPS
0 TOMY, Kakas 4acTh 03ap&HHON COJHIIEM IOJOBHHEI 3eMii obOparmieHa K
Jlyne. Haueptus B3auMHoe pacnonoxernne ComHia, 3emin U JIyHBI, BBI JI€TKO

Puc. 51. «HoBozemnues» Ha Jlyne. UEpHSBIii 1uCcK 3eMin OKPYXKEH SPKOH Kaii-
MO cusIoIIel 3¢MHON aTMocdepsl.

ybenutech, uto 3emist ¥ JlyHa JOJDKHBI MOKa3bIBaTh APYT APYTY NP OTH -
BOMOJIOXHBIC (ha3bl

Korma mp1 HabiroaeM HOBOJIYHHE, JIYHHBIH HaOJO#aTelb JOJDKEH BH-
JIeTh TIOJHBIA JUCK 3eMIIH — IIOJTHO3EMIIHE»; HAIIPOTHB, KOT/a y HAC MOJIHO-
nayHue, Ha JlyHe «HoBo3emime» (puc. 51). Kornma Mblr BUIUM y3KHit ceprt Mo-
nmojoro Mecsima, ¢ JIlyHel MOKHO OBUTO OBI JTFOOOBATHCS 36MJICI/I Ha ymepoe,
MIPUYEM 10 TIOJTHOTO JMCKA HE XBAaTaeT Kak
pa3 Takoro cepra, Kakoi IMOKa3bIBaeT HaM B
stoT MoMeHT Jlyna. Bripouem, ¢assr 3emmm
OYepueHbI HE TaK PE3KO, KaK JIyHHBIC: 3EM-
Hast atMocdepa pa3MbIBaET TPAaHUILy CBETa,
€031aéT TOT MOCTENEHHBI nepexoy OT AHA
K HOYHM U OOpaTHO, KOTOPBII MBI Ha 3emiie
Ha0II0aeM B BHJIC CYMEpEK.

Jpyroe ornuune 3eMHBIX (a3 OT JIyH-
HBIX COCTOMT B ciienyronieM. Ha 3emie Mbl
HUKOT/Ia He BUAUM JIyHy B caMblii MOMEHT
HOBOJIyHHUs. XOTSI OHa OOBIYHO CTOUT IIPH
9TOM BbIe WK Hivke ConHIa (MHOTIA Ha

Puc. 52. «Mosopasi» 3emiis Ha HeOe

JlyHbl. benblit Kpy>KOK 1O 3¢ MHBIM
5°, T. e. Ha 10 CBOMX TMOIEPEYHHKOB), TaK cepriom — CouHile.

67



4TO y3KUH, 03apEHHbIN CONHIIEM Kpail JTyHHOTO IIapa Mor Obl OBITh BUJCH, —
OH BCE K€ HEJOCTYIICH HalleMy .3peHunio: 6jeck CoJHIA MOTIIONIaeT CKPOM-
HOe CHsiHUE cepeOpsiHoM HuTH HOoBoW JIyHbl. MblI 3amedaem HOByro JlyHy
OOBIYHO JIMIIb B BO3PACTE JBYX CYTOK, KOTJa OHA yCIIeBaeT OTOMTH Ha JI0CTa-
To4YHOE paccTosiHue oT COJHIA, U JIMIIE B PEIKUX CIydasx (BECHON) — B BO3-
pacre ogHHX cyToK. He To ObIBaeT nmpwm HaOMIOAEHUH «HOBO3eMIIUS ¢ JIyHBI:
TaMm HeT aTMoc(depbl, paccerBaIOIIEH COTHEYHBIE JIyYH U CO3JIAIONIEH BOKPYT
JTHEBHOTO CBETHJIA CHUSIOIIMH Opeosi. 3BE3/bI U ITAHETHI HE TEPSIOTCS TaM B
myyax ConHIa, a 4ETKO BBIICISIOTCS Ha HEOC B HEMTOCPEIICTBEHHOM COCEJICT-
Be ¢ HUM. [loaTomy, Korna 3emust okaspiBaeTcs He mpsiMo mepen ConHIeM
(T. €. HE B MOMEHTHI 3aTMEHHI), a HECKOJIBKO BBIIIE WIIM HIKE €ro, OHa BCE-
r71a BUIHA HA 9Y€PHOM, YCESTHHOM 3BE3/1aMu Hebe Hallero CIyTHHKa B Gpopme
TOHKOTO cepmna ¢ poramu, obpamenasiMu ot Comaia (puc. 52). ITo mepe oT-
xoza 3emiu BieBo 0T COITHITA CEPIT CIIOBHO ITEPEKATHIBACTCS BIEBO.

SIBneHne, COOTBETCTBYIOIEE ceiiuac ONMMCAHHOMY, MOXKHO BWJIETh, Ha-
omronas Jlyny B HeOOmbIIyIO TPYOY: B MOJHOIYHUE JUCK HOYHOTO CBETHIIA HE
yCMaTpHBaeTCsl HAMH B BHJI€ MTOJTHOTO KpyTa; Tak Kak meHTpsl JIyasl u ConH-
[a He JIe)KaT Ha OJJHOI MPSIMOM C Ii1a3oM HaOJIIOJATeNs, TO Ha JIYHHOM JHCKE
HE XBaTaeT y3KOI'0 cepria, KOTOPBIH TEMHOM MOJIOCKOI CKONB3UT OJHM3 Kpas
OCBEILIEHHOTO JIMCKa BIIEBO 10 Mepe orxona Jlynsl BripaBo. Ho 3emus u Jlyna
BCET/a MOKAa3bIBAIOT APYT JIPYTY IPOTHBOIOJNIOXHEIE (ha3bl; OATOMY B OITH-
CaHHBII MOMEHT JIyHHbIH HaOII0aTeNb JOJDKEH OblT OB BUIETH TOHKHUI cepIl
«HOBO3EMIIHISD.

MBI 3aMeTHITN y’Ke BCKOJIB3b, UTO MHOpann JIyHBI TOIKHBI CKa3bIBATHCS
B TOM, 9TO 3eMJIsl HE COBCEM HEIIOJBI)KHA Ha IyHHOM HeOe: oHa Koiebiercs
OKOJIO CPETHETO TIOJIOKEHHUSI B CEBEPO-I0KHOM HampaBjieHnH Ha 14°, a B 3a-
MMagHO-BOCTOYHOM — Ha 16°. Jlna Tex myHkToB JIyHbI, TAe 3emis BUAHA Ha
caMOM TOpPHU30HTE, MJIaHEeTa Hallla JOJDKHA T03TOMY Ka3aThCsl MHOTJA 3aX0-
JUIIEH M BCKOpE 3aTeM BHOBb BOCXOJSINEH, ONMCBHIBAS CTPaHHBIC KPHBBIC
(puc. 53). Tako#t cBoeoOpa3HBI BOCXOJ WJIM 3aX0J 3€MJIM B OJTHOM MecTe
ropu30HTa, 6€3 00X01a BCcero Heba, MOXKET TUTHCSI MHOTO 36MHBIX CYTOK.

patuu. [TynkTupHble muHUK — [Ty Th LIEHTpaA 3€MHOT'O JMCKa.
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3armenus Ha JlyHe

HaOpocanHyto ceifyac KapTHHY JyHHOTO HeOa JOTIOJIHMM ONMCAHUEM TEX
HeOEeCHBIX 3pEJIHIL, KOTOphIe Ha3bIBalOTCs 3aTM e HU st M u. Ha JIyne ObiBa-
10T 3aTMEHHUs JIBYX POJOB: COJIHEUHBIE U «3eMHbIE». [lepBrle HE MOXO0XKU Ha
3HAaKOMbIE HaM COJIHEYHBIE 3aTMEHUs, HO IO-CBOEMY 4Ype3BblYaiiHO 3dexT-
Hbel. OHM TpoucxoaaT Ha JlyHe B Te MOMEHTHI, Korja Ha 3emiie ObIBaIOT 3a-
TMEHHUsI JIyHHBIE, TaK KaK TOT/Aa 3eMJIsl TIOMEIAeTcs Ha JIMHUY, COeTUHSIOMEN
neHTpsl Connna u JIynsl. Hamn criyTHUK norpyskaeTcst B 9TM MOMEHTBI BHYTPb
TEHH, OTOpachiBaeMoi 3eMHbIM IapoM. Komy ciydanocs Bunets JlyHy B Ta-
KM€ MOMEHTBI, TOT 3HA€T, YTO OHA HE COBCEM JMINAETCS CBETA, HE MCYE3aeT
JUISl TJIa3a; OHa OBIBaeT BHJHA OOBIYHO B BHIIHEBO-KPACHBIX JIydaX, MPOHU-
KaIOMIMX BHYTPbh KOHYCa 3eMHOM TeHH. Ecii ObI MBI IEPEHECTHCH B 3TOT MO-
MEHT Ha NMOBEPXHOCTH JIyHBI 1 B3MVITHYJIM OTTyZa Ha 3EMITIO, TO SICHO TOHSIIN
Obl NPUYMHY KPacHOTO OCBeUIeHNs: Ha HeOe JIyHbl 3eMHON mIap, moMemasch
BIIEpEIH SIPKOTO, XOTS U ropa3go MeHsinero CoiHIA, MpEACTaBiseTca 4ép-
HBIM JICKOM, OKPYXEHHBIM OarpoBOM KaiiMoO#l cBoeil aTmMocdepbl. DTa-To
KaliMa M OCBELIACT KpPacCHOBATBIM CBETOM IOIpYyXEHHYO B TeHb JIyHy

Puc. 54. Xon conneunoro 3armenus Ha JIyne: Connie C OCTENEHHO 3aX0IHUT
3a 3MHOM JTUCK 3, HETOIBM)KHO BUCSIIMI Ha JIYHHOM HeOe.

3armenust Comaia anstcs Ha JIlyHe He HECKOJIBKO MUHYT, Kak Ha 3emiie, a
Oonee 4 4acoB, — CTOJBKO, CKOJIKO Y HAC JYHHBIE, TIOTOMY YTO, B CYIITHOCTH,
9TO W €CTh HAIIIM JIYHHBIC 3aTMCHHMS, TOJBKO HaOJIOaeMble HE ¢ 3eMIIH, a C
JlyHbI

Yro ke KacaeTcsl 3aTMEHUH «3EMHBIX», TO OHHM TaK MU3EPHBI, YTO €lIBa
3aCIyKUBAIOT HAUMEHOBaHUS 3aTMeHHU. OHH TPOUCXOISAT B TEC MOMEHTEHI,
Korja Ha 3emiie BHAHBI COJIHEUYHBLIE 3aTMeHHSA. Ha OoibiioMm aucke 3emiu
JMYHHBIC HAOIFOATeN BUACTH OBl TOTJAa MAaJCHBKHU JBIKYIIHUACS YEPHBINA
KpPY’>KOK — T€ CYACTIIHMBHIC YYaCTKH 3€MHOI TOBEPXHOCTH, OTKY/Ia MOYKHO JIFO-
0oBaThca 3atMeHneM ColHIIa.

Hano 3aMeTHTh, YTO TaKMX 3aTMEHHH, KaK HAIW COJHEYHBIC, HEJIb3s Ha-
6monaTh BoOOIIe HM B KAKOM APYTOM MECTE IUTAHETHOH CHCTEMBI. DTHM HC-
KITFOUMTEIBHBIM 3pEJIHIIEM 00sI3aHbI MbI CITy4allHOMY 00CTOSTENLCTBY: JIyHa,
3acnoHstonas ot Hac CoHIle, POBHO BO CTOJBKO pa3 Oke K HaMm, HEXeln
CosnHile, BO CKOJIBKO pa3 JTyHHBIN MONEPEYHUK MEHbIIIE COTHEYHOT0, — COBIIA-
JIEHUE, HE TTOBTOPSIOIIEECS HU Ha KaKOW MHOM IUIaHeTe.
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1 9ero acTpoHOMBI HA0II0OA0T 3aTMEHHS ?

bnaropapst celiuac OTMEUYEHHOM CIy4yallHOCTH AJIMHHBIA KOHYC TE€HH, KO-
TOPYIO MOCTOSIHHO BJIA4UT 3a COOOM Halll CIyTHHK, JOXOJMUT KaK pa3 JI0 3eM-
HoW moBepxHocTH (puc. 55). CoOCTBEHHO TrOBOps, Cp €A H S5 JUIMHA KOHYyCa
JYHHOH TEHH MEHbIle cpeJHer o paccrosHus JIyHsl oT 3emiu, u eciau Obl
MBI UMEJIH JIEJI0 TOJIBKO CO CPETHUMH BETMYMHAMH, TO MIPUILIH ObI K BEIBOAY,
YTO TOJIHBIX COJTHEYHBIX 3aTMEHHMH y HAac HMKOTAa He ObiBaeT. OHM CIIy4aroT-

—
= -

Puc. 55. Konen koHyca JIyHHOH TEHH CKOJIB3UT MO 3¢ MHOU IOBEPXHOCTH; B IIOKPBI-
ThIX UM MECTax HaG.TIIO,I[aeTCSI COJIHCYHOC 3aTMCHHUC.
Cs B JACUCTBUTEIHHOCTH IMOTOMY, uTO JlyHa HBHXKETCS OKOJIO 3eMJIH IO 3J-
JIUIICY ¥ B OJTHUX YacTsIX OpOHUTHI ObiBaeT Ha 42 200 kM OJMKe K TOBEPXHOCTH
3emin, ueM B apyrux: paccrossHue JIyHel mensercs ot 356 900 mo 399 100
KM.

Ckoib3sl 10 36MHOW ITOBEPXHOCTH, KOHEIl JIYHHOH TEHH YepTUT Ha Hel
«TIOJIOCY BUAMMOCTH COJIHEYHOTO 3aTMeHus». Ilomoca sta He mmpe 300 kM,
TaK YTO YHEJO HACENEHHBIX MECT, HarpaXIacMBIX 3pEIHIIEM COJHEYHOTO
3aTMEHUS, KaXKIbIi pa3 JOBOJIBHO orpaHuucHo. Ecian npubaBuTh K 3TOMY, 4TO
MIPOIOIDKUTEIBHOCTH MTOJTHOTO COTHEYHOTO 3aTMEHHS HCUHUCIIACTCS MUHYTaMH
(He 6oee BOCbMH), TO CTAHET MOHATHBIM, YTO MOJHOE COTHEYHOE 3aTMEHHE —
3pEINuIlE Ype3BbIYaitHO penkoe. LI Kax0ro JaHHOTO IyHKTa 3éMHOTO IIapa
OHO CJIy4aeTcsl OIUH Pa3 B IBa-TPU CTOJIETHSL.

YuéHbie 6yKBaJ'II>HO OXOTATCS MO3TOMY 3a COJIHCUHBIMH 3aTMCHUAMU,
CHapshKasl CTIel[aIbHbIC SKCIIEUIINN B T€, HHOM pa3 BecbMa OTAAJIEHHBIE I
HHX, MECTa 3€MHOTO IIapa, OTKYZa 3TO SIBICHHE MOKHO HaOJIIoAaTh. 3aTMme-
nue Comrna 1936 1. (19 uioHs) BUAHO OBUIO Kak MOJHOE TOJBKO B Mpejenax
Coserckoro Coo3a, 1 paJyl IByXMUHYTHOTO HAOJIOJICHHS €r0 K HaM IIpHexa-
70 70 MHOCTpaHHBIX YYEHBIX M3 AECATH pa3sMuHbIX rocynapcts. IIpm sTom
TPYZbl YETBIPEX SKCIETUIMI TpONaly AapoM U3-3a MAaCMypPHOM moroasl. Pa3-
Max pabOT COBETCKHMX acCTPOHOMOB IO HAOIIOJCHHUIO 3TOTO 3aTMEHHUS OBLI
Yype3BeIYaitHO OosbmmM. COBETCKMX SKCIEAMINN B IOJIOCY MOJHOTO 3aTMe-
Hust 6bUT0 TOCsIaHO 0KoJI0 30.

B 1941 r., HecmoTps Ha BoitHy, COBETCKOE IMPABUTENHCTBO OPTaHU30BAIO
pan 3KCHCHHHHﬁ, PACIOJIOKUBIINXCA BAOJIb IMOJIOCHI IMOJHOI'O0 3aTMEHUSA OT
Jlagoxckoro o3epa 10 Anma-ATel. A B 1947 1. coBeTCKast SKCIIEAUIIMSI OTIIpa-
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Buiack B bpaswmmio ms Habmogenus mosHoro 3aTMeHus 20 mas. OcobeHHo
6ompmoit pazmax npunsi B CCCP HaOIr0AeHUS TOTHBIX COMTHEYHBIX 3aTMe-
Hui 25 despans 1952 r. u 30 urons 1954 r.

3aTMeHUs JyHHBIE XOTSA U CIy4aloTcs B IOJITOpa pa3a peke CONHEUHBIX,
HO HaOJTJAaTCSA ropa3iao dYame. DTOT aCTPOHOMUYECKHUU MapajoKc
OOBSICHIETCS OYEHB POCTO.

ColtHeuHOE 3aTMEHHE MOXKHO HAOII0JaTh Ha HaIIEH IUIaHeTe JUIIL B Or-
paHu4YeHHON 30He, A kotopoi ConHie 3acinonsiercs JIyHoif; B mpenpenax
ATOW Y3KOU TOJIOCH OHO JJISi OAHUX TOYEK — TOJHOE, JJIS IPYTHX — YacTHOE
(1. e. CoHIle 3aCIOHSACTCS JUINb YaCTHIHO). MOMEHT HACTYIUICHUS COJHEY-
HOTO 3aTMEHUSI TAaKXKE HEOIUHAKOB IS PAa3NIMYHBIX ITYHKTOB IMOJIOCHI HE IIO-
TOMY, YTO CYIIECTBYET pa3indue B CUETE BPEMEHH, a NIOTOMY, YTO JyHHAs
TEHb MepeMeIaeTcs 10 3eMHOW IMOBEPXHOCTH W pa3HbIE TOUYKH TTOKPHIBAIOTCS
€10 B pa3HOE BPEMHI.

CoBceM MHave mpoTeKaeT 3aTMeHne TyHHoe. OHo HaOrogaeTcs cpasy Ha
BCEHl MOJIOBHMHE 3eMHOI0 Iapa, rae B 370 BpeMs JIyHa BUAHA, T. €. CTOUT Haj
ropu3oHToM. [locienoBatenbHbie ()a3bl JYHHOIO 3aTMCHHS HACTYHAIOT IS
BCEX TOYCK 3EMHOW MOBEPXHOCTH B OJHMH M TOT E¢ MOMCHT; pa3HHIIA 00Y-
CJIOBJICHA JIUIIIb PA3JIUYMEM B CYETE BPEMCHH.

Bot novyemy 3a JIyHHBIMH 3aTMEHUSIMH aCTPOHOMY HE HAJIO «OXOTUTHCSI:
OHH SIBJIIAIOTCA K HeMy camu. Ho, 4TOOBI «ITOWMaTh» 3aTMCHHE COJHEYHOC,
MIPUXOUTCS COBEPIIATH MHOM pa3 BeChbMa MaNEKue MYTEIICCTBUSL. ACTPOHO-
MBI CHAapsDKAOT SKCIISAUIINN Ha TPOIMYECKHE OCTPOBA, AAJCKO HA 3ara]l WiIH
Ha BOCTOK JIJIsl TOTO TOJIBKO, YTOOBI B TEUCHHE HECKOJIBKIX MUHYT HaOIIIOJaTh
MOKPBITHE COJIHEYHOTO J¥CKa YEPHBIM KpyTroM JIyHBI.

EcTb 11 cMBICT pamu CTOJb OBICTPOTEYHBIX HAOIOACHUN CHApsDKATh J0-
poro crosiiue dKcnenuiu? Pa3se Helb3s MPOU3BOANTH TE Ke HAOIOACHUS,
HE JIoKuIasich cinydaifHoro 3acioHenus Connua JIyroit? Ilouemy acTpoHOMBI
HE MPOU3BOAAT COJHEYHOI'O 3aTMEHUSI HCKYCCTBEHHO, 3aCJIOHSISI B TEJIIECKOIIE
n3o0pakenue CoHIIA HEMPO3pavyHbIM KpyxkkoM? Torma MoxHO OyneT, ka3a-
JI0Ch OBbI, HAOMIOMATh Oe3 XJIoMOoT Te okpecTHOCTH COJHITA, KOTOphIe TaK WH-
TEePECYIOT aCTPOHOMOB BO BpeMsI 3aTMCHHIA.

Takoe MCKYCCTBEHHOE COJIHEYHOE 3aTMCHHE HE MOXKET, OJTHAKO, IaTh TO-
ro, 4To Habmoaaercs npu 3acionennu Conana JIyHoit. Jleno B TOM, 94TO Jy4n
ComHna, mpexae 4eM AOCTHTHYTh HAIIero Tia3a, MPOXOIAT depe3 3eMHYIO
aTMocdepy M pacCemBaIOTCS 3[eCh YacTHIaMu Bo3ayxa. OTroro-to HeOO
THEM M Ka)KeTCS HaM CBETIBIM TOIYOBIM CBOJOM, a HE YEPHBIM, YCESTHHBIM
3BE34aMH, KaKUM TIPEACTABILIIOCH OB OHO HaM Jake ITHEM MPHU OTCYTCTBHH
atMoc(epsbl. 3akpbiB COJHIIE KPYKKOM, HO OCTAaBasiCh Ha JIHE BO3YIIHOTO
OKeaHa, MBI XOTS W 3allHIacM TIJla3 OT MPSMBIX Jy4el JTHEBHOI'O CBETHIIA,
olHaKo arMocepa Haj HAMHU MMO-TPEKHEMY 3aJIMTA COJIHEYHBIM CBETOM H
MPOJI0JKAET PACCeMBaTh JIy4M, 3aTMeBas 3BE3IbI. JTOro HE OBIBACT, eCIU
3aCTOHSIONIMKA SKpaH HAXOAWTCH 3a npeaenamu arMocdepsbl. JlyHa ecTb
MMEHHO TaKOW JKpaH, MOMEMIEHHBIA OT HAaC B THICSIYY pa3 JaJbIIC KpaiHeH
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rparuis! atMocepsl. JIyun ConHia 3aaep>KUBarOTCsl 3TUM SKPAHOM 0 TOTO,
KaK MPOHMKAIOT B 3€MHYIO aTMoc(epy, U pacCEMBaHUS CBETA B 3aTCHEHHOM
1ojioce Mo3ToMy He mpoucxoaut. [IpaBnia, He MONHOCTHIO: B 00JACTh TEHU
IMPOHUKAIOT BCE K€ HEMHOTHE JIYy4H, pacCCUBACMbIC OKPYKAIOUMIMMU CBCTJIbI-
MHn 06.]'[aCT$IMI/I, U IOTOMY He60 B MOMCHT IIOJIHOI'O COJIHCYHOT'O 3aTMCHMS
HUKOT'JIa He OBIBAET TaK YepHO, KaK B MOJHOYB; 3BE3/IbI BUIHBI TOJIBKO CaMble
SIPKHE.

Kakue 3amaum craBsaT cebe acTpOHOMBI TPH HAOIIONEHHUH TIOJIHOTO COJI-
HEYHOTro 3aTMeHus1? OTMETHM IJIaBHBIC U3 HUX.

[lepBast — HaOmIOZEHNE TaK Ha3bIBAEMOI'O «OOpAMIEHUS» CIIEKTPATBHBIX
JVHUA B HapyXHOW oOonouke ConHia. JIMHUM COJHEYHOTO CIIEKTpa, NpH
OOBIYHBIX YCJIOBHSAX TEMHBIC Ha CBETJIOW JICHTE CIEKTPA, HA HECKOJIBKO Ce-
KyHJI CTAaHOBSATCS CBETJIBIMH Ha TEMHOM (DOHE IOCIIe MOMEHTa IOJHOTO II0-
kpbiTHa ConHIa AncKoM JIyHBI: CIIEKTp MOTVIOLIEHHS TPEBPAIIAETCS B CIIEKTP
UCITyCKaHMs. DTO TaK Ha3bIBAEMbIH «CIHEKTP BCHBIMIKI». XOTS 3TO SBICHHE,
Jarolee JparoueHHbI MaTepuan Ui Cy>KICHUS O MPHUPOJe HapyKHOH 060-
JIOYKH COJ'IHLIa, MOXET IPU U3BCCTHBIX YCIOBUAX Ha6HIOJIaTI)CH U HC TOJIBKO
BO BpEMsI 3aTMEHHsI, OHO OOHAPY KUBAETCs NIPU 3aTMEHUSIX HACTOJBKO YETKO,
YTO aCTPOHOMBI CTPEMSTCSI HE YIIYCKaTh 10100HOT0 Cirydast.

Bropas 3amaya — uccnenoBaHue CoOdTHEe4YHONH KopoHB. Kopona —
caMoe 3aMedaTesIbHOe U3 SBJICHU, Ha0I01aeMbIX B MOMEHTHI ITOJIHOTO COJI-
HEYHOT'0 3aTMEHUs: BOKPYT COBEPIIEHHO YEPHOTrO
kpyra JIyHbl, OKaliMIEHHOTO OTHEHHBIMH BBICTY-
mamMu («mpoTyOepaHiaMm») Hapy>KHOH OOOIOYKH
ConHna, CHSIET JKEMUY)KHBIH OpEON Pa3IMIHBIX
pa3mepoB U (HOPMBI B pa3HbIe 3aTMEHUs (puc. 56).
JUTMHHBIE JTyYH 3TOTO CHUSHHSA HEPEIKO B HECKOJb-
KO pa3 OoJblle COJHEYHOTO IONEPEYHHUKA, a sp-
KOCTh COCTaBJISIET OOBIYHO JIMIIB TOJIOBUHY sIpKO- KB : ;
CTH NOJIHO JIYHEL Puc. 56. B MomeHT nostHOTO

Bo Bpewms 3atmenus 1936 r. conHeuHast KOpo- :g HHCIHOTO SaTTCHHA BOKPYY

. pHOro aAucka JIyHbl BCIIBIXU-
Ha OKa3ajlaCb HCKIIIOUUTCIIbHOU SPKOCTHU, SPUC BA€T «COJHEYHASI KOPOHAY.
noiHo# JlyHbl, uTo ObIBaeT penko. JnuHHEBIE, He-
CKOJIBKO Pa3MBIThIE, JTy4H KOPOHBI MPOCTHPAIIICH Ha TPH U OOJIee COTHEUHBIX
JMaMeTpa; Bcid KOPOHA MPEICTaBIUIach B BU/IE ISITUKOHEYHON 3BE37Ibl, LIEHTP
KOTOPO# OBIT 3aHAT TEMHBIM JUCKOM JIyHEL.

IIpupona conHeuHOI KOPOHBI 10 CUX MOP €IE HE BBIICHEHA OKOHYATENb-
HO. ACTPOHOMBI BO BpeMs 3aTMEHHH (HOTOrpadupyroT KOPOHY, U3MEPSIOT e
SIPKOCTb, UCCIEYIOT e€ criekTp. Bcé 3To momoraeT usydeHuto e€ husnuecko-
T'O CTPOCHHUSI.

TpeTss 3amaua, BEIABUHYTASA TOIBKO B MOCIEAHUE NECSITUIETHS, COCTOUT
B [IPOBEPKE OJIHOTO M3 CIENCTBUII 00mel Teopun otHocuTenbHocTh. Cornac-
HO TE€OPUH OTHOCUTEIBHOCTH Jy4H 3BE3A, npoxonas MUMO CoJHIA, UCTIBITHI-
BalOT BJIMSHHUE €r0 MOTYYEro NPUTSDKEHUS U PETEepIIeBAOT OTKIOHEHHE, KO-
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TOpOE IOJDKHO OOHAPYKUTHCS B KaXKYILEMCSI CMEILEHUH 3BE3] OJIM3 CONHEY-
HOoro gmucka (puc.57). IlpoBepka 3TOTO CIEACTBUS BO3MOXKHA TOJBKO B
MOMEHTBI TIOJIHOTO COJTHEYHOTO 3aTMEHHSI.

T D F ... .E

Puc. 57. OnHo u3 cieacTBuid 001Iei TEOPUM OTHOCUTEIBHOCTH — OTKJIO-
HEHHE CBETOBBIX Jyueil nos BiusHueM cuiibl TsroteHust Conxna. Co-
IJIaCHO TEOPUH OTHOCHTENBFHOCTH 3eMHOU HabmogaTe b B 7 BUIUT 3Be3-
1y B Touke £’ o HanpasiieHuto npsamoit TDFE', Mexly TeM Kak B JIeH-
CTBUTEJIBHOCTH 3B€3/1a HAXOJUTCS B TOUKE £ U NMOCHUIAET CBOU JTy4H 110
uckpusnéuHomy nyti EFDT. Ilpu orcyrctBun CollHIIa CBETOBOH JIyd OT
3Be31bl £ k 3emute 7' Hanpaiisuicst Obl 1o npsiMmoid £7.

W3mepenus Bo Bpems 3atmenui 1919, 1922, 1926 u 1936 rr. He nanu,
CTPOTO TOBOpS, PELIAIOIINX Pe3yJIbTaTOB, U BOIPOC OO OIBITHOM MOJTBEp-
JKJICHUH YKa3aHHOTO CIICJICTBUS U3 TEOPHH OTHOCHTEIIEHOCTH OCTAETCs IO CUX
TI0p OTKPHITHIM '

TakoBBI TNIaBHBIC IENH, PATH KOTOPHIX ACTPOHOMEI MOKHIAIOT CBOU 00-
CEpBAaTOPHH U OTIPABIIAIOTCS B OTHAIEHHBIC, HHOT/Ia BEChMa HETOCTETIPHUIIM-
HBIE MeCTa JIJIs HaOOCHNS COTHEYHBIX 3aTMCHUH.

Uro xacaercsi caMOil KapTHHBI TTOJIHOTO COJHEYHOTO 3aTMEHHS, TO B Ha-
e XyI0’KECTBEHHOW JUTepaType HMeeTcs INPeKpacHOe OMHMCAaHHE 3TOTro
penxoro siBieHwst mpuponbl (B. I'. Koponenko «Ha 3arMeHun»; ommcaHue
OTHOCHTCSI K 3aTMEHUIO B aBrycre 1887 r.; HaOJtOAeHHE MPOM3BOAMIOCH HA
oepery Bonru, B ropone HOpbeeBue). [IpuBoaumM BeIIep:KKY U3 pacckasa Ko-
POJICHKO C HECYIIECTBEHHBIMH MPOITYCKaMHU:

«CoJHIIe TOHET Ha MUHYTY B ITHPOKOM MTJICTOM IIATHE M ITOKA3bIBACTCS
u3 o0J1aka yKe 3HAYUTEIHHO YIIePOIEHHBIM. ..

Temeps y»e 3TO BHIHO NMPOCTHIM TJIA30M, Y€MY IOMOTraeT TOHKHHA map,
KOTOPBII BCE emé KypUTCs B BO3IIyXE, CMATYAs OCICTIHTEIBHBINA OJICCK.

Tumuna. Koe-rae ciapliiiHo HEPBHOE, TAKENOE IbIXaHUE. ..

[Ipoxomut momgaca. JIeHb CHET MMOYTH BCE Tak e, 00Jlauka 3aKpPBIBAIOT
¥ OTKPBIBAIOT COJIHIIE, TEIEPh IUIBIBYIIEE B BEIIIUHE B BHE CepIia.

Cpenu Moon&xu napuT OecrieyHoe 0’KHBIICHUE U JTI0OOIBITCTBO.

CrapuKd B3IBIXAIOT, CTAPYXH KAaK-TO HCTEPHUYECKH OXArOT, a KTO Jaxe
BCKPUKHBAET U CTOHET, TOYHO OT 3yOHOI Oonu.

Jlens HaunHaeT 3aMeTHO OnexHeTh. JIuma Joaell TPUHUMAIOT UCITyTaH-
HBIIl OTTEHOK, TEHU YeJIOBEYECKUX (UTYD JIe)KaT Ha 3emiie OJIeJHbIe, HEsICHBIE.
[Mapoxon, uaynuii BHA3, IPOILIBIBACT KAKHMM-TO Ipu3pakoM. Ero ouepranus
CTaJIi JIerdye, MOTEPSUTH ONpPeeIEHHOCTh KpacoK. KomndecTBo cBeTa, BUANMO,

D Camplit haKT OTKIOHEHHS TTOTBEPIHIICS, HO TIONHOTO KOJHYECTBEHHOTO COTJIACHS C TEO-
pueit e ycranosieno. Habmonenns npod. A. A. MuxaiinoBa npuBeian K HEOOXOAUMOCTH Hepe-
CMOTpa B HEKOTOPBIX OTHOIICHUSIX CAMOif TEOPHH 3TOTO SBICHUSL.



yObIBaeT, HO TaK KaK HET CT'YIIEHHBIX TEHEW Beuepa, HET UTPBI OTPAKEHHOTO
Ha HMU3IIMNX CJIOAX aTMOC(EPHI CBETA, TO ITU CYMEPKU Ka)XyTcsl HEOOBIYHBIMH
U ctpaHHbIMU. [leii3axx OyaTO paciuibiBaeTCs B 4EM-TO; TpaBa TepsET 3€JICHb,
TOPBI KaK Obl JINIIAIOTCS CBOEH TSDKENON TIIOTHOCTH.

OpHako Mmoka OCTaércsi TOHKUU CEPIIOBHIHBIA 000IOK COJHIA, BCE eImé
LAPUT BIIEYATICHUE CHIIBLHO IMOOJEIHEBIIEro IHs, ¥ MHE Ka3aloch, YTO pac-
CKa3bl 0 TEMHOTE BO BpeMsl 3aTMeHHUs TpeyBenndeHsl. «Heyxenu, — nymanocs
MHe, — 3Ta OCTarollasics el HUYTOXKHAsI HCKOpPKa COJIHIA, Topsiias, Kak IMo-
cyie/iHsIs 3a0bITasi CBeYKa B OTPOMHOM MHpE, Tak MHOTo 3HaunT?.. Heyxenn,
KOTJIa OHA ITOTYXHET, BAPYT JOJDKHA HACTYIIUTh HOUYb?»

Ho BoT 3Ta nckpa ncuesna. OHa Kak-To IIOPBIBUCTO, OYIATO BHIPBABIINCH C
YCHIIEM H3-32 TEMHOMN 3aCIIOHKH, CBEPKHYJIA eIIE 30JI0TOH OpbI3roii u morac-
ma. VI BMecTe ¢ 3TUM MpPOJHMIAch HA 3€MIII0 TycTas TbMa. S yJIOBHII MTHOBE-
HHe, KOT/la Cpeiu cyMpaka HaOexaia mosHas TeHb. OHa MMOsIBHIIACh Ha 0Te U,
TOYHO TPOMAJHOE MOKPHIBAJIO, OBICTPO MpoJieTeNa Mo ropam, Mo peKam, Io
noJisiM, 0OMaxHyB Bc€ HeOECHOE IPOCTPAHCTBO, YKyTajla HaC U B OJTHO MTHO-
BEHHE COMKHYJIACh Ha ceBepe. S cTosu1 Ternepb BHU3Y, Ha OeperoBoii oTMeny,
W OTJISTHYJICS Ha Toiny. B Hell napuio rpo6oBoe Monmyanue... Gurypsl moaei
CIIMBAJIKCh B OJHY TEMHYIO Maccy...

Ho 510 He Obl1a OOBIKHOBEHHAS HOYb. BEIIO HACTOJILKO CBETJIO, YTO Ija3
HEBOJIGHO MCKaJ CepeOpHUCTOro JIyHHOTO CHSIHHUS, TPOHHU3BIBAIOIIET0 HACKBO3b
CHHIOIO ThbMY 0OBIYHOW HOuM. Ho HMrIIe He OBUIO CHSHMS, HE OBUIO CHHEBHI.
Kazanoce, ToHKUH, HEpa3AMUUMBIN U1 TJ1a3a MEMesl pacchlaics CBEpXy Haj
3eMi€i mu OyQTO TOHYAMINAs M TyCTas CeTKa IOBHCIIAa B BO3AyXe. A Tawm,
TZie-TO 1o OOKaM, B BEPXHHUX CIIOSIX 9yBCTBYETCS 03ap&HHAs BO3AYIIHAS Najb,
KOTOpas CKBO3WUT B HAlly ThbMY, CIMBas TEHH, JIUIIAs TEMHOTY €€ (HOopMBI U
rycToThl. M1 Haj Bcero CMYMIEHHOIO MPUPOAOH YyAHOW MaHOpamMon OeryT Ty-
YW, a CpPeIu HHUX MPOMCXOAMT 3axBaThiBaromias OoproOa... Kpyrioe, TémHoe,
BpaxJeOHOE TEJ0, TOYHO MayK, BIWJIOCH B SIPKOE COJIHIIE, M OHH HECYTCs
BMecTe B 3a00y1auHOM BbimHe. Kakoe-To cusiHue, JbIolieecss N3MEHYHBBIMU
HepeIuBaMu U3-3a TEMHOTO IUTA, MPUIAET 3pENIUILY ABHKEHHE U KU3Hb, a
obJaka emé yCHIMBAIOT WILTIO3UIO CBOUM TPEBOXKHBIM OECITYMHBIM OETOM.

3aTMEHUS TYHHBI€ HE NPEACTaBIAIOT ISl COBPEMEHHBIX aCTPOHOMOB
TOrO0 HCKIIOUUTENBLHOIO HUHTEpeca, KakoW CBA3aH C colHeuHbIMU. Hamm
MPeIKN BUACTH B 3aTMEHUsAX JIyHBI ymoOHBIE Ciiydan yOemuThCS B IIApO00-
paszHoii popme 3emmu. [ToydnTenbHO HATOMHUTH O TOH POJIH, KaKyIO CHITPAIIO
3TO JOKA3aTeIbCTBO B MCTOPHU KPYTOCBETHOTO IUTaBaHus Maremnana. Korma
1I0CJI€ YTOMHUTEIBHOTO JOJITOr0 IyTEMIECTBUS M0 MyCTBIHHBIM BogaM Tuxoro
OKEaHa MaTpOCHI IPUIIIIHA B OTYAsHHUE, PEIIMB, YTO OHU OE3BO3BPATHO yIaiIH-
JIUCH OT TBEPAOH 3eMJIM B BOAHBIN MPOCTOP, KOTOPOMY He OyAeT KOHIIA, OJTUH
MarennaH He Tepsul MyXecTBa. «XOTs I[epKOBb ITIOCTOSTHHO TBEpAMIA Ha OC-
HOBaHHHM CBSIIIEHHOT'O ITUCAHMs, YTO 3eMJIsl — OOIIMpHAsl paBHUHA, OKPYXKEH-
Hasl BOJaMH, — PaCcCKa3bIBaeT CIyTHHUK BEIMKOr0 MOpelnaBarens, — Marennan
Yyeprai TBEPJOCTh B CIEAYIONIEM COOOpasKeHNH: TIPH 3aTMEHHAX JIyHBI TEeHb,
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Opocaemas 3emiéro, — Kpyrias, a KakoBa T€Hb, TAKOB JIOJDKEH OBITh M TPe-
MeT, e€ Opocaromuii...». B CTapuHHBIX KHUTaX MO aCTPOHOMHHU MBI HaXOIUM
JlayKe€ PUCYHKH, MOSCHAIOLINE 3aBUCUMOCTh (bopMLI JYHHOH TeHU OT (OPMBI
3emiu (puc. 58). e e,
Tenepb MBI B TOAOOHBIX JOKa3a- <>
TENBCTBAX YXKe HE HyXKaaemcs. 3ato \_ /. R
JYHHbIE 3aTMEHHMS JIAal0T BO3MOXKHOCTB
CYIMTb O CTPOCHHH BEPXHUX CJIOEB
3eMHOH arMocdepsl IO SPKOCTH M
okpacke Jlynsl. Kak usBectHo, JIlyHa He
OeccrieHO Mcye3aeT B 3eMHOM TEHH, a
MIPOIOIDKAET OBITh BHAVMOW B COJHEH-
HBIX JIy4aX, 3arHOaloIINXCs BHYTPb Te- Pl/l_c.-S-g.-C“TapI/IHHLH/I PHCYHOK, TOSACHSIO-
HEBOT'O KOHYCA. Cuna JIYHHOT'O OCBEIIC- IIMA MBICIIb, 9TO IO BHTy 3€MHOM TCHH Ha
HUS B 3TH MOMEHTHI M €TI0 IIBETOBBIC aucke Jlyrbt M%’KHO CyuTh O hopme
OTTEHKU IPEJCTABISIOT Ui acTPOHO- e
MUU OOJIBINION MHTEPEC U HAXOJATCS, KaK YCTAHOBJICHO, B HEOXKHUIAHHOM CBS-
3M C YHCJIOM COJHEYHBIX IIsiTeH. Kpome Toro, B ociieiHee BpeMs MoJIb3YIOTCS
SIBJICHUSIMU JIYHHBIX 3aTMEHHUH, YTOOBI U3MEPSTH OBICTPOTY OCTHIBAHHS JIyH-
HOUW TOYBBI, KOT/Ia OHA JIMILIACTCSl COJIHEYHOTo Teria (Mbl e BepHEMCS K
9TOMY JIAJIBIIE).

e ma =

SRR

IMouemy 3aTMeHUsI MOBTOPsIIOTCS Yepe3 18 jer?

3amonro A0 Hamei >pel BaBWJIOHCKHE HAOMIOMaTeNN HeOa MOIMETHIIH,
YTO psiJl 3aTMEHUI — M COJTHEUHBIX U JIyHHBIX — IIOBTOPSICTCS Kaxkable 18 et u
10 mueit. [leprox 3TOT Ha3BIBaIH «capocom». [1onb3ysck UM, OpeBHUE Tpe-
CKa3bIBAJIM HACTYIUICHHE 3aTMEHUH, HO OHU HE 3HAJH, YeM 0OYCIOBIHUBACTCS
CTOJIb IIPaBHJIbHAS IEPHOANYHOCTD U [TOYEMY «CapOoC» UMEET UMEHHO TaKylo,
a HEe MHYIO MpPOJODKUTENBbHOCTb. OOOCHOBaHME MEPUOIUIHOCTH 3aTMEHUI
ObUTO HalIeHO ropa3/o MO3JHEee, B pe3yjbTaTe THIATEILHOTO U3yUYEeHUs JBH-
skeHus JIyHsbl.

Yemy paBno Bpems obpaienus JIyHsl mo e€ opoure? OTBET Ha STOT BO-
IIPOC MOXET OBbITh Pa3iIM4eH B 3aBUCUMOCTH OT TOTO, B KAKOW MOMEHT CUH-
TaTh 3aKOHYEHHBIM 000poT JIyHBI BOKPYr 3emii. ACTPOHOMBI pa3iNyaroT
IISITH POJIOB MECSALIEB, U3 KOTOPBIX HAC HHTEPECYIOT ceifyac TOJIBKO JBa:

1. Tak Ha3bIBa€MBbIl «CUHOJUYECKHID MECSL], T. €. IPOMEKYTOK BPEMEHH,
B TeueHHe KoToporo JlyHa coBepmiaeT mo cBoei OpOWTE MONHBEIA 000pOT,
€CJIH CIeNUTHh 3a 3TUM naABHXKeHueM ¢ ComHIa. 1O — mepu-
0] BpeMEHH, IPOTEKAIOLINI MeXIy AByMs OJUHAKOBBIMHU (a3amu JIyHbI, Ha-
MpUMep OT HOBOIYHHS 0 HoBoryHHA. OH paBeH 29,5306 cyTok.

2. Tak Ha3BIBaGMBIH <«JIPAKOHHMYECKUID MECALI, T. €. MPOMEXYTOK, TI0 HC-
TeueHHH KoToporo JlyHa BO3BpalaeTcsi K TOMY K€ «y3Jy» CBOEH OpOHTBHI
(y3en — mepecedeHHE JYHHOW OPOUTHI C IUIOCKOCTHIO 3€MHON OpPOUTHI).
IIponomKuTeNnbHOCT Takoro Mecsiua — 27,2122 cyTok.
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3aTMeHus, KaK JIETKO COO0pa3uTh, IPOUCXOAAT TOJIBKO B MOMEHTHI, KOT/1a
Jlyna B (aze MOJTHOIYHHS MM HOBOJYHHS OBIBa€T B OJHOM U3 CBOMX y3JIOB:
ToTJa €€ IEHTP HAXOJUTCS Ha OTHOM MpsMoii ¢ nentpamu 3emin u CoJHIa.
O4eBHIHO, YTO €CIH CETOJHS CIYyYMJIOCh 3aTMEHHE, TO OHO JIOJKHO HacTy-
IUTHh BHOBb Yepe3 TaKoil MPOMEXYTOK BPEMEHH, KOTOPBIH 3aKII0YaeT II¢€ -
JO0€ YUCIO CUHOAMUYECKHX U JPAKOHHMUECKHX MECSALEB:
TOT'/1a TIOBTOPSITCS YCIIOBUS, IPU KOTOPBIX OBIBAIOT 3aTMEHHSI.
Kak HaxoauTh 1moso0HbIE NPOMEXYTKH BpemeHu? st 5Toro Hamo pe-
LINTH ypaBHEHUE
29,5306x =27,2122y.
TZe X U y — nensble uyncina. [IpencTaBuB ero B BHE NPOMIOPILUH
x 272122
y 295306
BHJUM, 9YTO HAUMEHBIINE T O Y H bl € PEIIEHHs] 3TOrO YPAaBHEHUS TAKOBBI:
x=272122, y =295306.
Ilony4aercss OrpoMHbIH, B AE€CATKU THICSYEIETHH, IEPUOJ BPEMEHHU, IPAKTU-
4yeckn Oecronie3Hbld. JIpeBHHE acTPOHOMBI [IOBOJILCTBOBAIHCH PEIIECHUEM
npubnux HHsIM. Hanbonee ymobHOE CpeacTBO A OTHICKAHHS TIPH-
OmmKeHnil B TMOAOOHBIX Cilydasx AalT HeNpepbiBHbIE ApoOu. PasBepHéM
JpoOb
295306
272122
B HENIPephIBHYIO. BrInomHseTcs 310 Tak. VICKII0UMB 11e510€ YHCII0, IMEEM
295306 -1 23184
272122 272122
B nocnienneit apodu A€M YUCIUTENh U 3HAMEHATENb HA YHCIUTENb!
295306 1+ 1 .
272122 1117098
23182
Uucnurenpb U 3HAMEHATENb Apodu 17 098 menuM Ha YUCITUTENh U TaK I0-
23182

CTYINaeM B JaJbHEHUIIEM.
[Tony4yaem B KOHEYHOM UTOrE
295306 _, 1

272122 11+ 1

1+

L
1
1+=
7
U3 s10it npobu, Oepst mepBbie e€ 3BeHbsI U 0TOpAchIBasi OCTAJIbHBIE, ITOJTY-

JacM TaKHUC ITOCICA0BATCIIbHBIC le/l6ﬂl/I)KeHl/lﬂI
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117127357 4772237 939

[IsaTast gpoOk B 3TOM psxy HaéT yKe JOCTAaTOUYHYIO TOYHOCTh. Ecnu ocra-
HOBHUTHCS HA HEH, T. €. MPUHATH X = 223, a y = 242, TO mepuo MOBTOPSIEMO-
CTH 3aTMCHHUH MONYYHTCS pPaBHBIM 223 CHHOAWYECKHM Mecsnam, win 242
JPaKOHHYECKHM. IT0 cocTaBisier 6585'/s cyTok, T. e. 18 ner 11,3 cyTok (umm
10,3" cyrox).

TakoBo mpoucxoxkaeHue capoca. 3Has, OTKyJa OH IIPOHM30ILEN, MBI MO-
JKEeM OTAaTh cebe OTY4ET U B TOM, HACKOJIBKO TOYHO MOXHO C €0 MOMOIIBIO
MIPeCKa3bIBaTh 3aTMEHUS. MBI BUIUM, YTO, CUHTAs capoc paBHBIM 18 romam
10 cyrkam, otbpacsiBarot 0,3 cyTok. ITO JOJIKHO CKazaThCs B TOM, 4TO 3a-
TMEHUS, TIPEyCMOTPEHHBIE MO0 TAaKOMY YKOPOYEHHOMY IepHOAy, OyIyT Ha-
CTymaTh B JIpPYTHE€ dYachl JHI, 9eM B MPEIECTBYIOMHNH pa3 (IpuMEpHO
Ha 8§ 4acoB MO3XeE), M TOJIBKO MPH TOJIb30BAHUH IIEPHOJIOM, PABHBIM T P O i -
HOMY TOYHOMY Capocy, 3aTMEHHUs OyqyT MOBTOPATHCSA MOYTH B TE KE MO-
MeHTHI JHS. Kpome Toro, capoc He yYHTHIBACT M3MEHEHUH PacCTOSHU A
Jlynsr ot 3emim 1 3emum ot ConHITA, H3MEHEHNH, KOTOPHIe HMEIOT CBOIO TIe-
PHOAMYHOCTB; OT 3TUX PACCTOSIHUI 3aBUCHT, OYJIET JIM COTHEYHOE 3aTMEHHE
HOJHBIM WK HeT. [loaTomMy capoc 1a€T BO3MOXKHOCTh MpPEACKa3aTh JIUIIb TO,
YTO B ONpEACNEHHBIH JICHb JOJDKHO CIYYUThCS 3aTMEHHE: HO OyAeT JIM OHO
MIOJIHOE, YaCTHOE MU KOJIbIIE0Opa3HOe, a TAkKe MOXKHO U OyaeT ero Ha0o-
JIaTh B TEX JK€ MECTaX, KaK U B MPEABILYIIUI pa3, yTBEPKIATh HEJIb3sl.

Haxonen, ObIBaeT 1 Tak, 4YT0 He3HAUUTENbHOE YacTHOE 3aTMeHHne CoiHia
yepe3 18 et ymeHbIaer cBoto a3y 10 HyJs, T. €. He HaOJlioaaeTcs BOBCeE; 1,
HA000pOT, MHOW pa3 CTAHOBSTCS BHIUMBIMU HEOOJBIINE YAaCTHBIC 3aTMEHUS
CouHra, ipexe He HaOJIro1aBITHecs.

B Hamm gHM acTpOHOMBI HE TTONIB3YIOTCS capocoM. KanpusHele IBIKEHMS
3€MHOTO CITyTHHKA M3YY€HBI TaK XOPOIIO, YTO 3aTMEHUS IPEIBBIIUCIIIOTCS
ceiiyac ¢ TOYHOCTBIO N0 ceKyHAabl. Ecimu Obl mpelcka3zaHHOE 3aTMEHHE HE
IPOU30IILI0, COBPEMEHHBIC Y4EHBIE I'OTOBBI OBUIM OBl JOIYCTHTH BCE, YTO
YTOAHO, TOJBKO HE OMIMOOYHOCTh Pacu€ToB. DTO yIauHO noaMedeHo y XKroms
Bepna, kotopslii B pomane «CTpaHa MEXOB» paccKa3blBaeT 00 acTpoHOMeE,
OTIHPABUBIIEMCSl B TOJISIPHOE IyTELIECTBHE Ul HAOJIONEHHS COJHEYHOIO
3aTMeHus. Borpekn mpenckasanuio, oHO He npowu3olwio. Kakoil jxe BBIBOA
czenan u3 3Toro acTpoHoM? OH OOBSIBHI OKpPY’KAlOLIMM, YTO JIEJTHOE II0JIE,
Ha KOTOPOM OHH HaXoJsTCs, €CTh HE MaTepHK, a IUIaByyas JIbJIMHA, BEIHECEH-
Hasi MOPCKMM TEYEHHEM 3a MOJIOCY 3aTMEHUs. YTBEPXKICHHUE 3TO BCKOpPE OI-
pasnanocs. Bot npumep riyO6oKkoi Bepsl B CHITy HayKH!

" CMOTp# 110 TOMY, BXOJHT JIH B 3TOT NEPHON 4 MJTH 5 BUCOKOCHBIX JIET.
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Bo3moskHo am?

OueBHIIBI PaCCKa3bIBAIOT, YTO BO BPEMS JIyHHOTO 3aTMEHHS UM Clyda-
JIOCh HaOJIO/1aTh Ha OJTHOM CTOpOHe Heba y ropu3onTa auck CojHIIA ¥ OJJHO-
BPEMEHHO Ha IPYroil CTOpOHE — 3aTEMHEHHBIN AUCK JIyHBI.

HabGmronanuck nogoOHble siBieHust M B 1936 1. — B JIeHb 4aCTHOT'O JIyHHO-
ro 3atMeHus 4 urons. «4 utonsg BedepoM B 20 yac. 31 muH. B3oma JlyHa, a B
20 gac. 46 muH. cagunock CofHIle, U B MOMEHT Bocxoja JIyHBI IPOH30LLIO
JyHHOe, 3aTMeHue, XoTs JlyHa u ConHue BHIHBI ObUTH OJHOBPEMEHHO HaJ
TOPHU3OHTOM. S OYeHb YAWBWICS 3TOMY, IOTOMY UTO JIydH CBETa PacIpoCTpa-
HSIOTCS BeJlb MPSIMOJIMHEITHO», — ITHcall MHE OJIMH U3 YATATENICH 9TOH KHHUTH.

Kaptuna B camoM Jene 3arajo4Hasi: XOTs, BOIPEKH YOSKICHUIO YEXOB-
CKOM JICBHIIBI, HENb3s CKBO3b 3aKOMUEHHOE CTEKIIO «YBUIETH JIMHHIO, COCIH-
sstomyro 1eHTp ComnHia u JIyHbs», HO MBICIEHHO MPOBECTH €€ MUMO 3eMIIH
TIPY TaKOM PACIIOJIOKEHUH BIIOJHE BO3MOXHO. MOXXET M HACTYNHTh 3aTMe-
HHe, ecinu 3emis He 3acionseT JIyHsl o ConHua? MOXHO JH BEpUTHh TAKOMY
CBHJIETENIHCTBY OUEBUIIIA?

B neiictBuTensHOCTH, OJJHAKO, B ITOJOOHOM HAOIIOACHUU HET HUYETO He-
BepositHoro. To, uto ConHue n 3ateMHéHHas JIyHa BUiHBI Ha HeOe OJJHOBpE-
MEHHO, 00YyCJIOBJICHO HCKPHUBJICHUEM JIyueil cBeTa B 3eMHOM aTtMocdepe. bia-
rojaps TakOMy HCKPHBIICHHIO, Ha3bIBaeMOMY «aTMoc(hepHON pedpakuuein,
KaXJI0€ CBETHJIO Ka)KeTCsl HaM BBIIIIE CBOETO MCTHHHOTO MojokeHus (cTp. 29,
puc. 15). Koraa me1 Buaum Connane wim JlyHy 0113 caMoro ropu3oHTa, OHH
TEOMETPUYECKH HAXOMAATCS HIDKE TOpu3oHTa. Huuero HeT mosToMy HEBO3-
MOJKHOTO B TOM, 4to auck ConHia u 3aTeMHEHHas JIyHa BuaHBI 002 Haf ro-
PHU30HTOM B OJJHO BpEMSI.

«OOBIKHOBEHHO, — TOBOPHT I10 3TOMY 1oBoay draMMapuoH, — yKa3bIBa-
0T Ha 3atMeHus 1666, 1668 u 1750 rr., korma 3Ta CTpaHHas O0COOCHHOCTH
nposiBUIIach Bcero pesue. OnHAKO HET HAIOOHOCTH 3a0MpaThCs TaK JANEKO.
15 depanst 1877 r. Jlyna Bocxoanna B [Tapmxe B 5 yac. 29 mun. ComnHie xe
3aKaThIBaJIoCch B 5 yac. 39 MuH., a, MeXJy TeM, OJHOE 3aTMEHUE y)Ke Haua-
nock. 4 nexkadpst 1880 r. mponsonuto NoiHOe JiyHHOE 3aTMeHue B [lapike: B
aTOT AeHb JlyHa B3onuia B 4 yaca, a CojHIE 3aKaTWIIOCh B 4 yaca 2 MMH., U
9TO OBIJIO TOYTH B CepelvHe 3aTMEHHS, IPOJ0IDKABIIErocs OT 3 yac. 3 MUH.
10 4 gac. 33 mun. Ecin 510 He HabmomaeTcst ropaszo yaie, TO JIMIIb 10 He-
noctaTKy Habmromateneil. YtoOwr BuaeTs JIyHy B MMOJIHOM 3aTMEHHH A0 3aKaTa
CouHIIa WM TIOCIIE €r0 BOCX0/a, HAJ0 JIAIIH BEIOPATh TaKOe MECTO Ha 3eMIie,
4yT00BI JIyHa HaX0MIIaCh HA TOPU3OHTE OKOJIO CEPEIUHbI 3aTMEHUS.

Yto He BCeM M3BECTHO 0 3aTMEHHUSIX
Bonpochl

1. CkoNbKO BpEeMEHH MOTYT JJIUTHCS COJNHEYHBIE U CKOJBKO JIYHHBIC 3a-
TMeHus?
2. CKOJIBKO BCEX 3aTMEHUI MOXKET CITyYUThCS B TEUEHUE OJJHOTO roja?
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3. BeiBaroT 11 TO/IBI 0€3 COTHEYHBIX 3aTMEHUI? A 6€3 TyHHBIX?
4. Korma Oyzmer Ommkaiiliee MOJHOE COJMHEYHOE 3aTMEHHE, BHUINMOE B
CCCP?

Puc. 59 IIsTHA cBeTa B TEHU L[peBeCHOI/I JINCTBBI BO BpEMA YaCcTHOU (ba3I)I 3aTMe-
HUSI UMEIOT CEPIIOBUIHYIO HOpMY.

5. C kako#l CTOpOHBI MpU 3aTMEHUHM HajBuraerca Ha ComHie 4Y€pHBIT
Juck JIyHsl — cripaBa unu ciea?

6. Ha xakom kpato HaunHaeTcs 3aTMenue JIyHbl — Ha IPaBOM MIJIM Ha Jie-
BOM?

7. Ilouemy nsiTHa CBETa B TEHU JINCTBBI UIMEIOT BO BPEMSI COJTHEYHOTO 3a-
T™eHus GopMmy ceprios (puc. 59)?

8. Kakas pasnuna mexy Gopmoii CoTHEUHOTO cepria BO BpeMsl 3aTMEHUS
1 GopMoii 0OBIYHOTO JYHHOTO cepria?

9. ITouemy Ha COTHEYHOE 3aTMEHHE CMOTPSIT Yepe3 3aKOMIEHHOE CTEKII0?

OTBeTH

1. HanbomnpImast mpogomKUTETFHOCT HOMTHOW (a3bl COTHEUYHO -
ro 3arMeHus 7% MHUH. (Ha 9KBaTOpe; B BBHICIIUX MIMPOTaxX — MeHsbIne). Bee xe
(ha3bl 3aTMEHHSI MOTYT 3aXBaTUTh 10 4% 4ac. (Ha 3KBaTOpE).

IponomxurensHOCTh BeeX pa3 Ty HHOT O 3aTMEHHS — 110 4 Hac; BpeMs
noHOTO IoTeMHenust JIyHsl qumutcest He Oomnee 1 4. 50 M.

2. Yucno Bcex 3aTMEHUH B TEYEHHUE TOJla — M COJTHEYHBIX U JIYHHBIX — HE
MOXeT ObITh Oosblie 7 u Menblie 2. (B 1935 r. HacuuThIBasioch 7 3aTMEHHUI:
5 COJTHEUHBIX U 2 JTyHHBIX.)

3.be3 conHeYHBI X 3aTMEHHH HE MPOXOAUT HHU OJHOTO TOfa: €XEroi-
HO CJTy4aeTcsl He MeHee 2 COJTHEYHbIX 3aTMeHMH. ['oabl 6e3 Ty HH BI X 3aTMe-
HUH OBIBAIOT JOBOJBHO YaCTO, IPUMEPHO KaXKIbIE 5 JIeT.

4. bmkaiiree monmHOe conHewHOoe 3aTMmenue, Buaummoe B CCCP, mpo-
moinér 15 despans 1961 r. Ilomoca momHOTO 3aTMEHHUS MPOUAET Uepes
Kpemv, Cramunarpan, 3amagayo Cuobups.
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5. B ceseprom momymapuu 3emiu auck JlyHsl Hagsuraercs Ha CoiHile
cupaBa HaueBo. [leporo conpukocHoseHus Jlynsl ¢ ConHiem ciemyer
BCEI/la JXKJaThb C MIPaBOM CTOPOHBL. B 10KHOM monymapuu — ¢ J1€BO U
(puc. 60).

6. B cesepHomM nosrymapuu JIyHa BCTymaeT B 3eMHYIO T€Hb CBOUM J € -
BBIM KpaeM, B IO)KHOM —IIPaBBIM.

7.1laTHa cBeTa B TEHU JIMCTBBI €CTh HE YTO MHOE, KaK M300pa)KeHUs
Connua. Bo Bpemst 3armenust CojHIlE MMEET BHJI Cepria M TaKOi ke BHI
JIOJDKHBI IMETh €T0 H300paXCHUs B TEHHU JIMCTBHI (pHC. 59).

8. JIyHHBI# cepl OrpaHHYEH CHApY>KH MOJYKPYTOM, U3HYTPH — ITOJY-
mncoM. CONTHEYHBI W cepl OrpaHWuyYeH JBYMsl JyraMH Kpyra OIHOTO
paauyca (cM. cTp. 48, «3aragku JIyHHBIX (as»).

9. Ha Comnaue, x0oTa OB U 9acTHYHO 3acinoHEHHOE JIyHOW, HENb3s CMOT-
peTh He3amMIIEHHBIMA T1a3aMi. COTHEYHBIE JIydd 00)KATAI0T Haubolee TyB-

Conw 3ammenue Bcdld noaywapuy
Kowey c‘egg_auw
7 21155 2317

s e

ywa nadbueaemen crpaba wanelo
Cann. 3ommenye Somn nonywapuu
Havano  Cepeduwa ~Howey

ET.

Alywa t meA crela wanp

Puc. 60. [Touemy mst HabmogaTENs B CEBEpPHOM Moutymapuu 3emitn Juck JIlyHsI Bo
BpeMs 3aTMeHUs Hajuraercst Ha CosHIle CrpaBa, a JUlsl HAOJMIOAATENs B I0)KHOM
MoJTyIapuy — ciaeBa?

CTBUTEJIBHYIO YACTh CETYATONH OOOJOYKH IJia3a, 3aMETHO IOHMXKAs OCTPOTY
3peHMsl Ha IPOJOIDKUATENFHOE BPEMsI, @ MHOTIa M HA BCIO JKU3Hb.

Emé B mavane XIII B. HOBropoackuii neromucen; oTMeTH: «OT cero ke
3HaMeHUs B Bemmkom HoBropone empa KTO OT YEIIOBEK BHICTH JIUIIMAICS.
MN36exath oxora, 0OJHAKO, JIETKO, €CJIH 3alacTUCh TYCTO 3aKOMYEHHBIM CTEK-
JIoM. 3aKONTUTH €r0 HaJ0 Ha CBEYKE HACTOJBKO I'ycTo, 4ToObI auck CoiHia
KazaJicsa Yepe3 TaAKOe CTEKJIO PE3KO OUepUeHHBIM KPY)KKOM, 0e3 JIydel u ope-
ona; i1 yA0OCTBa 3aKOMYEHHYIO CTOPOHY MOKPBHIBAIOT IPYTHM, YHCTHIM
CTCKJIOM M OOKJICHUBAIOT 1O KpasiM Oymaroil. Tak kak Hesb3sl 3apaHee MpeBH-
JCTh, KaKOBBI 6yﬂyT yCﬂOBl/lﬂ BUIAUMOCTHU COJ'IHL[a B 4acChbl 3aTMCHHUs, TO IIO-
JIE3HO 3aTOTOBUTH HECKOJIBKO CTEKOII C PA3IMYHON I'YCTOTOW 3aTCMHEHUS.

MO3KHO I0JIB30BaTLCS TAKXKE U LIBETHLIMH CTEKIIAMM, €CIIH CIIOXKHThL BMe-
CTe [Ba CTCKJIa pPa3INYHBIX [BETOB (KEIATEIBHO «IOTIOJHUTECIBHBIXY ).
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OOBIKHOBEHHBIE TEMHBIE OYKH-KOHCEPBBI HEOCTATOYHBI Ui 3TOH 1enu. Ha-
KOHeIl, BeCbMa NpUTOAHBI st HaOmiogenuss ComHma u ¢ororpadudeckue
HCTaTUBbI, HA KOTOpBIX UMCIOTCA TéMHI)IC yqaCTKI/I Haﬂnemameﬁ I“yCTOTI:-I1 .

Kaxkas na Jlyne noroga?

CoOcTBeHHO TOBOpsI, Ha JIyHe HET HHUKAKOW MOTOJbI, €CIH 3TO CJIOBO TO-
HUMaTh B OOBIYHOM cMbIciie. Kakast MoXeT OBITh 1Oroaa Tam, I7i¢ COBEpIICH-
HO OTCYTCTBYIOT atmocdepa, obiaka, BOISHOM nap, ocaaku, Berep? EnuncT-
BEHHOE, 0 UM MOXET OBITh peub, — 3TO TEMIIEpaTypa IOYBHI.

Urak, Hackonbko Harpera noyBa JIyHbI? ACTpOHOMBI pacrojiaratoT Te-
mepb IPUOOPOM, NAIOMIMM BO3MOXKHOCTH M3MEPSTH TEMIIEPaTypy HE TOIBKO
AEKNAX CBETIUI, HO M OTHENBHBIX HX YYaCTKOB. YCTPOHCTBO mpubopa OCHO-
BaHO HA SIBIICHIUHM TEPMOXJIEKTPHUYECTBA: B MPOBOJHHKE, CIASHHOM U3 JBYX
Pa3HOPOIHBIX METAJUIOB, MPOOETaeT IMEKTPHUSCKUI TOK, KOTa OJUH CIai
TEIUIee IPYTroro; Ciiia BOSHUKAIOIIETO TOKA 3aBUCHT OT Pa3HOCTH TEMIIEpaTyp
Y TI03BOJIIET U3MEPHUTH KOJIMYECTBO MOTIOMEHHOHN TEIUIOTHI.

UyBCTBUTEIBHOCTh TpUOOpa mopasurenbHa. [Ipy MHUKPOCKONHMYECKHX
pa3mepax (OTBETCTBEHHas yacTh npubopa He 6osbiie 0,2 MM u Becut 0,1 mr)
OH OT3BIBAETCS JaKe Ha Tperolee aelictBue 3BE31 13-l BeNMYMHBI, MOBBI-
HIaloliee TeMIeparypy Ha N1E€CSATUMUJIJIHUOHHBIE AOJH rpajyca.
Otu 3BE3/1bI HE BUIHBI Oe3 Tejeckona; oHu cBeTAT B 600 pa3 crmabee, Hexenu
3BE3bI, HAXOASIIMECS HA TPAaHHUIE BUIUMOCTH IPOCTHIM TJIA30M. YIIOBUTH
CTOJIb HUYTOXKHOE KOJIMYECTBO TeIlIa — BCE PaBHO, YTO OOHAPYKUTH TEIIOTY
CBEYH C PaCCTOSIHUS HECKOIBKIX KHIOMETPOB.

Pacnonarast TakuM MOYTH IyA€CHBIM H3MEPHTEIBHBIM IPHOOPOM, acTpo-
HOMBI BBOJWJIM €TO B OTIEIFHBIC YIACTKH TEJIECKOMNYECKOTO M300paKeHUS
JIyHBI, H3MepsNIN MOTydYaeMOe MM TEIUI0 M Ha 3TOM OCHOBAaHWHU OIICHHBAJH
TeMnepaTypy pa3inyHbix dacteit JIynsr (¢ Tounoctsio 10 10°). Bot pesynbra-
THI (puc. 61): B ieHTpe aucka nonHoi JIynel Temmneparypa Boime 100°; BoUIH-
Tast 37eCh Ha JIYHHYIO IIOYBY BOJa BCKHITaJIa OBl JJake MO HOPMAaJIbHBIM J1aB-
nenneM. «Ha Jlyne Ham He mpunuiocs Obl TOTOBUTH cebe o0en Ha IUUTe, —
MUILIET OAWH acTPOHOM, — €€ POJIb MOTJIa OBl BBITOJIHUTE JF00as OJvbKaiias
ckaja». HaunHas OT meHTpa IUCKa, TeMIeparypa paBHOMEPHO YOBIBacT BO
Bce CTOpOHBL, HO emE B 2700 kM OT LEHTPaJIbHOW TOUKM OHA He Hmxke J0°.
3arem mazeHue TeMIepaTypsl HAET ObIcTpee, U OJIn3 Kpast OCBELIEHHOTO JINC-
Ka rocroacTByeT Mopo3 B —50°. Emé xomomHee Ha TEMHOW, OTBEPHYTOH OT
Comana cropone JIyHsr, e Mopo3 gocturaet —160°.

" JKenatouum noapoGHee 03HAKOMUTBLCS C TEM, KaK MPOTEKAET TMOJHOE COJTHEYHOE 3aTMe-
HHE U KaKue HaOIIONEHUs IIPOU3BOIAT aCTPOHOMBI BO BpeMsl 3aTMEHHUI, MO>KHO PEKOMEHI0BATh
KHUTY «COJIHEUHbIC 3aTMEHHUS M MX HAOJIIOACHHE», COCTABICHHYIO IPYIIION CIELHAIMCTOB MOJ
oOweit penakuueit nmpod. A. A. Muxaiinoa. Kuura npeaHasHayeHa ajis J00MTeNeld acTpOHO-
MHH, IIperojaBaTeliell M ydYalluXcs CTapIiuX KiaccoB. boiee MOMyIsipHO HammcaHa KHHTA
B. T. Tep-OranesoBa «ConHeunble 3aTMeHus», ['ocrexusnar, 1954 («HayuHo-nomyssipHas Oud-
JTHOTEKA).
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PanpIre 65U10 YyIOMSHYTO, YTO BO BpeMsI 3aTMEHHA, KOT/1a JIYHHBIH I1ap
OKyHaeTcs B 3€MHYIO TCHb, MouBa JIyHbI, TUIIEHHAs CONHEYHOTO CBETa, ObI-

Puc. 61 Temneparypa Ha JIyHe nocTuraer B neHTpe BUAUMOro aucka +110°1 u Ob1-

CTpPO MajaeT K kpasm 10 —50° u Hike.
CTPO OXJaxkaaercs. bbulo M3MepeHo, Kak BEJIUKO 3TO OCThIBAHHE: B OJHOM
Cllydae YCTaHOBIICHO TaJICHUE TEMIIEPaTyphl BO BpeMs 3aTMeHus ¢ +70 mo —
117°, 1. e. moutn Ha 200° B TeueHne Kakux-HUOYAb 1'%2—2 dacoB. Mexmy Tem,
Ha 3emJie, MPU MOJOOHBIX )K€ YCIOBHUSX, T. €. MPU COJTHEYHOM 3aTMEHHH, OT-
MEYAETCA MOHMWKEHHE TEMIIEpATypbl BCEr0 Ha JBa, MHOI'O Ha TpHU Ipanyca.
DT0 pa3nuyre HalI0 OTHECTH 3a CUET 3eMHOM aTMOC(EPhI, CPABHUTEIBHO TIPO-
3payHoOi A BUAUMBIX JTydeidl CoJiHIIa U 3aJIep)KUBAIOIEH HEBUIUMBIE TETI-
JIOBBIE» JIy4YH HArpeTou MOYBHI.

To, uro nousa JlyHbl Tak OBICTPO yTpauMBaeT HAKOIUIEHHOE €0 TEIlIO,
YKa3bIBa€T OJHOBPEMEHHO M HA MAIYI0 TEIJIOEMKOCTh M Ha JYyPHYIO TEIUIO-
MPOBOJHOCTD JIYHHOM MOYBBI, BCIIEJCTBUE YETO MpH €€ HarpeBaHUU YCIIEBAET
HAKOIIUTHCS JIUIIH HEOOJBIIION 3aI1ac TEIUIOTHI.



I''TABA TPETBA
IIJIAHETBI

Ilnanersl IIpH THEBHOM CB€Te

MO}KHO T THEM, TIpH sipkoM cusiHnK ColHIa, BUAETH TUTaHeThl? B rere-
CKOIl — 0E3yCIIOBHO: aCTPOHOMBI HEPEAKO IMPOM3BOASAT HaOMIOJCHUS
HaJl TUIaHETaMH JHEM, pa3yindasi X B TPyOBI Jaxke CpeAHeH cuilbl, mpaBaa, He
TaK OTYETINBO, KaK HOYbIO. B TpyOy, nmamerp oOwvexTnBa KoTOpoit 10 cMm,
MOKHO JHEM HE TONBKO BUAETHh HOmmTep, HO M pa3inuyaTh Ha HEM XapakTep-
Hble Tojocel. HaGmomenms Mepkypusi, moxkanyi, ymoOHee MPOM3BOIUTH
OHEM, — TOT/a TIAHETa CTOWT BBICOKO HaJ TOPHU30HTOM, IOCIE K€ 3aX0Aa
Counita Mepkypuii ObIBacT BUICH TaK HU3KO Ha HeOe, 4To 3eMHast aTMocdepa
3aMETHO UCKaXaeT TeJIECKOIMMUECKOE N300pakeHHE.

[Ipu GnarompusATHBIX YCIIOBHUSX HEKOTOPBIE IUIAHETHI JOCTYIHBI THEM U
HEBOOPY)XEHHOMY TIJ1a3y.

OcobeHHO yacTo ynaércsi HabI0AaTh HA THEBHOM Hebe caMylo SpKYIO U3
taHeT, Benepy, KoHe4HO, B mopy HamOousbIeil e€ sipkoctu. M3BecTeH pac-
cka3 Aparo o Hanoneone I, koTopslii omHaXBI BO BpeMs IapagHOTO CIIeI0-
BaHMA 10 ynunaMm [lapmka Obi1 OOMIKEH T€M, YTO TOJIA, HOPAKEHHAS TTOSIB-
JeHueM BeHepsl B MOJIEHb, yAensIa Oosblle BHUIMAHUS TOH IIAHETE, YeM
€ro BBICOKOI1 oco0e.

C ymun G6onbimx roponos BeHepa B JHEBHBIC Yachl BHAHA JaXe dallle,
YeM C OTKPBITBIX MECT: BHICOKHE I0Ma 3acoHsA0T COJHIE U TEM 3alHUIIaioT
IJIa3a OT OCJIEIUIAIONIETo AeHCTBUS NMpsIMBIX ero iydel. Ciydan BUAMMOCTH
Benepbl 1HEM OTMEUEHBl M PyCCKUMMHU JIeTONUCHAaMu. Tak, HOBrOpPOACKas Jie-
TOIUCH TOBOPUT, uTo B 1331 1. nqHEM «siIBHCS Ha HeOeCcH 3HAMEHHe, 3Be3/1a
CBETJIa HaJ IIEPKOBBIO». 3Be3ma 3ta (mo ucciaemoBanusM Jl. O. CBaTckoro u
M. A. BunibeBa) Obuta Benepa.

HaubGonee GnmaronpusiTHBIE SHOXW Il BUAMMOCTH BeHepsl B JTHEBHOE
BpeMsI MTOBTOPSIIOTCS Kaxk/able 8 yieT. BHUMarenbHble Habronareny Heba, Be-
POSITHO, MMEJH CITy4ail BUIETh THEM IIPOCTBIM TJ1a30M HE TOJIBKO BeHnepy, HO
u FOmutep u gaxke Mepkypuid.
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3/1ech YMECTHO OCTaHOBHUTBHCSI Ha BOIIPOCE O CPAaBHUTEIBHOM OJIECKE IIIa-
HeT. B kpyry HecnenuanucToB BOSHUKAIOT MHOT/Ia COMHEHHS: KaKas IJIaHeTa
nocruraeT oonbliero onecka — Benepa, Onurep unn Mapce? Koneuno, eciau
OBl OHM CHSUTH OJJHOBPEMEHHO M Pa3MeIalIuCh PsJOM, NOAOOHOTO BOIpoca He
BO3HHUKaIO Obl. Ho Korja Buaumip ux Ha HeOE B pasHOE BpeMsl MMOPO3Hb, HeE-
JIETKO PEIINTh, KOTOpas M3 HUX spue. BOT Kak IIaHeTHl pacrojararoTcsi B
ropsizike ux OJyecka.

Benepa Spue Cupryca B te- Mepkypuii Cnabee Cupuyca, HO

Mapc sipde 3BE3]] MepBoi
P CKOJIbKO pa3 CatypH P A niep
Onutep BEJIHIMHEI

Mzel emé BepHéMCH K PTOH TeMme B cnez[y}omei/i IJ1IaB€, KOrja I1O3HaKoO-
MHMCS C YHCJIOBOM OICHKOH Oyiecka HeOSCHBIX CBETHIL.

IInanernas a3dyka

Hns o6o3nayenust Connna, JIyHBI W IUTaHET COBPEMEHHBIE aCTPOHOMBI
YHOTPEeOIIAIOT 3HAUYKH BEChMa JIPEBHETO MPOHCXOoxaeHus (puc. 62). 1x Ha-
yepTaHue TpeOyeT MOSCHEHWH, KpoMe, KOHEYHO, 3Haka JIyHBI, MOHATHOTO
camoro 1o cebe. 3HaK MepKypus ecTb YIpOmEHHOE H300pakeHHe jKe3Ja MH-
¢uueckoro 6ora Mepkypusi, TOKPOBUTENS ATOH TUIAaHETHl. 3HaKOM BeHepbl
CITYXHUT H300paKeHrEe PYUHOTO 3epKaia — 3MOJIeMbl dKEHCTBEHHOCTH M KPaco-
ThI, IpUcymx 6orune Benepe. CumBosnom mis Mapca, HOKPOBUTENBCTBYE-
MOTo OOTroM BOMHBI, BEIOPaHO KONBE, 3aCIIOHEHHOE IUTOM, — aTPHOYTHI BOH-
Ha. 3Hak lOnuTepa — He YTO MHOE, KaK Ha4yajJbHas OyKBa IpeYecKoro Hamme-
HoBauus lOnurepa — Zeus (Z — B pykonncHoM mipudre). 3Hak CartypHa, 1o
TOJKOBaHHI0 PllaMMaproHa, eCTh HCKKEHHOE M300pakKeHHe «KOCHI BpeMe-

HI» — TPATUIIMOHHON NMPUHAICKHOCTH 00Ta CYIbOBI. Jyna C
[lepeuncnenHple ceifdac 3HAKW YIOTPEOISIIOTCA C N
Mepkypuii o}
IX B. 3Hak VYpana, pazymeercs, 0ojiee IMO3THETO TIPO-
HUCXOXKIECHUS: IJIaHETa 3Ta OTKPBITA JIMIIL B KOHLE Benepa $
XVIII B. E€ 3Hak — kpyxok ¢ Oyksoil H — noikes Ha-  Mapc 9
nomuHaTh HaMm o B. I'epmrene (Herschel), oTkpbiBirem
. IOnumep pli
VYpan. 3Hak Henrtyna (otkpeitoro B 1846 T.) oTmaér
naHb MHQOIOrMK M300pakeHueM Tpe3ybua Gora mo-  Camyph 7]
pei. 3Hak i nocaeanel nnanersl, Ilnyrona, nouaren Vpan H
caM Co0Oii.
N N . Henmyn w
K oroii nnanerHo#t a30yke Hamo emé mpucoeaun-
HHUTH 3HAK TOW IUIAHETHI, HA KOTOPOW MBI XuBEéM, a  Iliymon B
TaKKe 3HaK IIEHTPAJTbHOTO CBETHJIA HAIIEH CHCTEMBI — (7, nHye ®
ComHna. OTOT TOCTIENHUM 3HAK — CaMBIA JIPEBHUH,
3eman )

IMOTOMY 4YTO OBUT B YIMOTPEOICHUH Y €THITSAH €mIE ThI-
CsTuereTHs Hasal. Puc. 62. YcinoBHbIe 3HAKH
st Connua, JIyHs! u wia-
MHOrUM TOKa)KeTCS, BEPOSATHO, CTPAHHBIM, YTO HeT.
TEMHU K€ 3HAYKaMHU INIAHETHOM 336yKI/I 3araaHbIC ac-
TPOHOMBI 0603HalIaIOT JHHU HCACIIN, a UMCHHO!
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BOCKpECeHbE  — 3nakoMm ConHia

TOHEJICIBHUK ~ — » Jlyns
BTOPHUK - » Mapca
cpeny - » Mepkypust
YeTBepr - » Onutepa
TIATHULLY - » Benepst
cy60ory - » CatypHa

HeoxxunanHoe CONMKEHUE 3TO CTAaHET SCTECTBEHHBIM, €CIIH COIMOCTABUM
3HAaKH IUTaHET He C PYCCKUMH, a C JJATHHCKHMH WIH C (DpaHIy3CKHMH Ha3Ba-
HUSAMH JHEH HeJleIM, COXPaHUBIIMMH CBOIO CBSI3b ¢ HAUMEHOBAHHUSMH IUIAHET
(mo-dpanmyscku: nonenenbHUK — lundi — neHs JlyHbl, BTopHHK — mardi —
nerb Mapca u T. 1.). Ho MBI He cTaHeM yTriryOnsThCs 37eCh B 3Ty JIHOOOIBIT-
HYI0 00J1acTh, 0OJIbIIIE OTHOCSIIYIOCS K (DMIIOJIOTHH U K MCTOPUU KYJBTYPBI,
YeM K aCTPOHOMHUH.

JlpeBHUMH alXMMHUKaMH TUIaHeTHas a30yka ymorpe0isuiach it 0003Ha-
YEeHUS] METAJIIOB, @ UMEHHO!

3nak ComHua —  JuIg 30JI0Ta
» Jlynst — » cepebpa
» Mepkypusi—  »  pTYTH
» Bemeppt - » Memm
» Mapca - »  JKenesa
» IOmurepa — »  onosa
» Carypua — » CBHHIA

CBs13b 3Ta 00BACHACTCSA BO33PEHHEM AIXMMHUKOB, TOCBSIIABIINX KaXKIbIi
MeTaJlI OTHOMY M3 JIPEBHUX MH(OIOrHIECKUX OOKECTB.

HaxoHelr, OTroJIOCKOM CpeHEBEKOBOTO IOUYTECHUS K IJIAHETHBIM 3HaKaM
SBJISIETCSI YIOTPEOJICHHE COBPEMEHHBIMH OOTaHUKAMH M 300J0TaMH 3HAKOB
Mapca u Beneps! aist 0003Ha4€HHST MY)KCKUX M KEHCKUX 3K3eMIUIIpoB. bo-
TaHUKHU YIOTPEOIISIOT TaKkke acTpoHoOMHYecknit 3Hak ConHila a1t 0003Haue-
HUSI OJJHOJICTHUX PAcTeHHH, /ISl ABYXJIETHUX OepETcs TOT Ke 3HaK, HO BUJIO-
M3MEHEHHBIH (C ABYMs TOYKaMH B KpPY’KKE), JUII MHOTOJIETHHX TpaB — 3HAK
IOmmrepa, s KycTapHUKOB U IepeBbeB — 3HaK CaTypHa.

Yero HeJIb3s1 H300pa3UTh

K uncny Bemeid, KOTOpble HUKaK HENb3s H300pasuTh Ha Oymare, MPUHA/I-
JIESKUT TOYHBIN IUIAH Hallel COJTHEYHON CHCTEMBI. T0, 4TO IO UMEHEM ILIaHa
COJIHEYHOW CHCTEMBI NPHBOJMUTCA B KHHIaX IO ACTPOHOMHHM, €CTh UYEPTEX
TUIAHETHBIX MYy T € i, @ HUKaK He COJHEYHOW CHUCTEMBI: CaMHX IUIaHET Ha Ta-
KUX YepTeXkax M300pa3uTh Henb3sl Oe3 rpyboro HapymeHus: MaciTada. [lna-
HETBHI 110 CPABHEHHIO C Pa3ACiISIONIMMHU UX PACCTOSHUSMH TaK HUYTOXKHO Ma-
JBI, YTO TPYAHO JaXKe COCTAaBUTH ceOe CKOJIbKO-HHUOY/b NpaBHIBHOE Ipell-
CTaBJICHUE 00 3TOM COOTHOLIEHHH. MBI 00JerduM padoTy BOOOpaskeHHs, ec-
M 00paTUMCsl K YMEHBIIEHHOMY IT0JIOOMIO TUTaHEeTHOH cucteMbl. Tornaa cra-
HET SICHO ¥ TO, I0YEeMY HET BO3MOYKHOCTH IPEICTaBUTh COJHEYHYIO CUCTEMY
HH Ha KakoM 4eprexxe. Bc€, 94To MBI B COCTOSIHHHM C/IENATh Ha YepTexe — I0-
Ka3aTb CpaBHUTEIBHEIC pa3Mepsl utaneT u ComHia (puc. 63).
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N36epém amst 3eMHOTO IIapa caMylo CKPOMHYIO BEITHYIHHY — OYIaBOUHYIO
TOJIOBKY: IyCTh 3eMJIs M300paskaeTcs MIAPHKOM OKOJIO | MM HOIMEPEYHUKOM.
Tounee roBopsi, Mbl Oy/ieM IOJIb30BaThCs MacuITaboM mpumepHo 15 000 kM B
1 mm, wm 1:15 000 000 000. JIyny B BuAe KPYNUHKH B MM JTHaMETPOM HaJ0
OyzZer moMecTUTh B 3 ¢M OT OyJnaBOYHOM rooBKU. COJIHIE BEIMYMHON C MY
nim kpokeTHbli map (10 cM) nomkHO oTcroaTs Ha 10 M oT 3emun. My, mo-
MEIIEHHBIH B OJHOM YIJIy IPOCTOPHOM KOMHAThl, U OyJaBOouYHas TOJIOBKa B
JpYyroM — BOT 1OA00ME TOro, YTO MPENCTaBIAIOT CO00l B MHPOBOM IIpoO-
crpanctBe Connie u 3emis. Bel BuauTe, 9TO 37€Ch B caMOM J€ie ropaszo
Oonpie mycToTHI, YeM BemiecTBa. [IpaBma, mexay ComHiem u 3eMiéit ectb
JIBe TuIaHeTsl — MepKypuil u BeHnepa, HO OHE MaJyI0 CIIOCOOCTBYIOT 3aIlOJTHE-

Kpa A CONHeYHOr g Ancn
4

\/
a4 ) O
J

Henryn Yoau

HnnTep CatypH
O o (o] o
3eman Benera Mapc  Mepxyrnin
________________________ -
Semsy 384000 Jigwa O Tyrom
? 7?0 2?0 J?ﬂ 4‘00 S00000 k™
Macwrad

Puc. 63. CpaBuurenbHble pazmeps! aHer 1 Connna. uamerp aucka ConHia B
9TOM Maciurabe paBeH 19 cm.

HUIO TIPOCTPAHCTBA; B HAIICH KOMHATE MPHOABIAIOTCS JIUIIB BE KPYITHHKH:
omHa B '3 MM momepedHnkoM (Mepkypuii) Ha paccTosHMM 4 M OT Ms4a-
ComHna u BTopas — ¢ 0yiraBo4Hy¥0 roJoBKy (Benepa) — B 7 M oT Ms14a.

Ho OynyT emé KpynWHKH BeIIECTBa IO APYTYI0 CTOPOHY oT 3emun. B
16 M ot Msaga-CouHIa Kpy>XuTca Mapc — KpynHHKa B /2 MM ITOIIEPEYHUKOM.
Kaxnpie 15 ner obe kpynuHky, 3emns u Mapce, cOmmkaroTcs 10 4 M; Tak BBI-
TJISIIAT 37IECh KpaTyaiilliee pacCTOsIHHE MEeXay AByMs mupamu. Y Mapca —
JBa CIIyTHHKA, HO 1/13o6pa31/1T1> HUX B HalleH MOA€JIM HEBO3MOXKHO: B IPUHATOM
Macuitabe UM CiefoBaio Obl Mpuaath pazmepsl Oaktepuii! [loutu cTomp xe
HUYTOXXHBIC pa3Mephbl JOJDKHBI MMETh B HAIICH MOJCTH aCTEPOUIBI —
MaJble TUTAHETHI, U3BECTHBIC YXKE B YHUCIE CBBINIE MOJIYTOpa THICAY, KpyKa-
muecst Mmexxay Mapcom u FOnutepom. Ux cpennee paccrosinue ot ConHia B
Hamrelt Mmogenu — 28 M. Hanbonee kpymmHbIE W3 HUX UMEIOT (B MOJEINH) TOJ-
IIIHY BOJOCA (1/20 MM ), MEJTbYANIITHIE Ke — BETMINHON C OaKTEPHIO.
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Hcnonus-FOnurtep OyneT NpencTaBiIeH y HAac MIAPUKOM BEIUYUHOM C
opex (1 cm) B 52 M ot msaua-Connana. Bokpyr Hero Ha paccrostauu 3, 4, 7 1
12 cM kpykaTcs camble KpynHble U3 12 ero cryTHUKOB. Pazmepsl aTux 00J1b-
muX JIYH — OKOJIO 1/2 MM, OCTAJIBHBIC MPEACTABIIAIOTCA B MOACJIN OIIATH-TaKH
Oakrepusimu. Haubonee ynan€unelii u3 ero cnyTHukoB, [X, mpuinioch Obl
MoMeCTUTh B 2 M OT opexa-lOnurepa. 3nauut, Bcsi cucrema FOnurepa nmeer
y Hac 4 M B IoNepevHUKe. ITO OYEHb MHOTO 110 CPABHEHHUIO C CHCTEMOH 3eM-
ns1 — Jlyna (momepedHHK 6 cM), HO JOBOJIEHO CKPOMHO, €CJIH COINOCTAaBUTh
TaKHMe pasMepsl ¢ monepedyHnkoM opouts! Onurepa (104 M) Ha Hamel mMoze-
.

VYike U Ternepb OYEBHJHO, HACKOJIIBKO OE3HAIENKHBI IOIBITKH YMECTHTh
TUTaH COJTHEYHON CHCTEMbI Ha OJHOM depTexke. HeBO3MOXKHOCTh 3Ta CTAaHET B
nmanpHeimem emé yoenurensHee. [Inmanery CatypH NpHILIOCH OBI IOMECTUTD
B 100 M ot msaua-CorHIIa B BHIIE OpeIIka 8 MM momnepedHukoM. [Ipocnasien-
HbIe Kosblla CaTypHa MUPUHOK 4 MM U TOJIIHUHOMN 1/250 MM OyJIyT HaXOIHUTh-
cs B 1 MM OT IOBEPXHOCTH OpeIIKa. 9 CIyTHUKOB pa30pocaHbl BOKPYT TUIaHe-
THI Ha MPOTSKEHUH 72 M B BUJI€ KPYITHHOK AUAaMETPOM B '/10 MM 1 MeHee.

[lycTbiHM, paznensronye IUIaHEeThl, MPOTPECCUBHO YBEIMYHMBAIOTCA C
NpUOIMKEHUEM K OKpaWHaM CHUCTEMbI. YpaH B Hallled MOJIENN OTOpOIIeH Ha
196 M ot ConHIa; 3TO — rOpOIIMHA B 3 MM NONEPEYHUKOM C 5 MBUIMHKaAMU-
CIIyTHUKaMH, pa30pocaHHBIMU Ha PacCTOSHHUU 110 4 CM OT LIEHTPAIbHOU Kpy-
TTUHKH.

B 300 M oT meHTpaTbHOTO KPOKETHOTO IIapa MEIIUTEIRHO COBEpIIaeT
CBOH MyTh IUIaHETA, €€ HEJAaBHO CUMTABLIAsICS MOCJIEIHEN B HaLlel cucre-
Me, — HenrtyH: ropommHa ¢ neyms criytHukamu (Tputonom n Hepennoit) B 3
u 70 cM OT Heé.

Emé nanee obparraercst Hebonpias mianeta — [ImyToH, paccTtosHue Ko-
TOpOH B Harield Mojenu Beipasutcs B 400 M, a MONepeyHrK — OKOJIO TIOJIOBH-
HBI 36MHOT0.

Ho u opOuty 3T0# nocneaHe miaHeThl HeNMb3sl CYUTATh IPaHUIEH HallIeH
COJIHEYHOU cucteMbl. Kpome miiaHeT, K HEll NpUHAIJIE)KAT BEb U KOMETHI,
MHOTHE W3 KOTOPBIX JIBIKYTCS IO 3aMKHYTBIM IyTsiM okosto Comnana. Cpenn
9THX «BOJIOCATHIX 3BE3» (MOAIMHHOE 3HAUCHHE CJIOBA «KOMETa») €CTh Psij
TaKuX, Mepuo] oOpamieHrus KOTOPhIX HoXxomuT a0 800 mer. ITo — KOMETHI
372 r. mo Hameit per, 1106, 1668, 1680, 1843, 1880, 1882 (xBe kOoMeTHI) 1
1887 rr. [1yTh KaKOOH M3 HUX HA MOJEIN W300pa3miCs OBl BHITSHYTHIM -
JIUTICOM, OJMH KOHEI[ KOTOPOTO, ONMKaWIIHiA (IEPUreliii), pacioioskeH Bce-
ro B 12 mm ot Connia, a nanpaui (adenuit) — B 1700 M OT HETO, B YEThIpe
pa3a ganbwe IlnyToHa. Ecnu vcuucnuth pa3Mepsl COJHEYHOM CHCTEMBI 110
3THM KOMETaM, TO Hallla MOJEJNb BBIPAcTeT 10 3% KM B IONEPEUHHUKE U 3aii-
MET ruTomaab 9 KM [pH BEIMYHHE 3eMiTH, He 3a0yabTe, ¢ OYIaBOUHYIO TO-
nosky! Ha 5tux 9 kv’ oMeIaeTcs Takoil HHBEHTaph:

1 KpOKEeTHBIH 1map,
2 operika,
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2 TOPOIIHHEI,
2 OynmaBOYHBIE TOJIOBKH,
3 KpYNUHKY ITOMeIbYe.

BemmecTBo KOMeT — Kak Obl OHH HU OBUIM MHOT'OYHCIICHHBI — B PAacyéT He
MPUHAMACTCS: HX Macca TaK Maya, YTO OHU CIIPaBEUTHBO HA3BaHBI «BUAUMOE
HHUYTOY.

Wraxk, Hamia IIaHeTHas cUCTeMa He NMOANaéTcsi H300paKeHHUIO Ha YepTe-
e B MIPaBHIILHOM MacIITade.

ITouemy Ha Mepkypun HeT aTMochepbl?

Kakast MoxeT ObITh CBsI3b MEX]y NPUCYTCTBHEM Ha IUIaHETe aTMOC(hephl
U TIPOJIOJDKUTENBHOCTBIO €€ 00opora Bokpyr ocu? Kazanock Obl, HHKakoii. U
BcE ke Ha mpumepe Ommxkaiimeit k CoNHIly IIaHeThl, MepKypusi, Mbl yOex-
JIaeMCsl, 4TO B HEKOTOPBIX CITy4asiX Takas CBSI3b CyLIECTBYET.

Mo cune TspxecTH Ha cBOel MOBepXHOCTH MepKypHil Mor OBl yIepKUBaTh
aTMoc(epy Takoro cocraBa, Kak 3eMHasi, XOTS M HE CTOJIb IUIOTHYIO.

CkopocTb, He0OX0oaAUMast JUIsl IOJTHOTO MPEOJ0NIEHHs MIPUTSDKeHUsT Mep-
KypHsl Ha €ro MoBepXHOCTH, paBHa 4900 M/cek, M 3TOH CKOPOCTH NPH HEBHI-
COKHX TEeMIlepaTypax HE JOCTUTAIOT OBICTPEHIINE M3 MOJEKYJ Hamlel aTMo-
cheper”. U Tem He menee Mepkypnii mimén armocdepsr. Ilpuanma ta, uTo
oH nBmkeTcs Bokpyr Coxnana Harmogobue nmxenuns JIyHbI okono 3emiy, T. €.
oOpaleH K 1eHTPaTLHOMY CBETHIIY BCETa OJTHOM M TOMU K€ CBOEH CTOPOHOM.
Bpems 00xoma opouts (88 cyTOK) paBHO BpeMeHH 000poTa BOKpyT ocH. Ilo-
9TOMY Ha OJHOI cTopoHe MepKypusi, — TOH, KOoTOpas Bceraa oOpalleHa K
ConHIly, — HENPEPBIBHO JUTUTCS JICHb U CTOUT BEYHOE JIETO; Ha APYToi ke
cTopoHe, oTBEpHYTOM 0T CoJHIIA, HAPAT HENpEephIBHAS HOYb W BeUHAas 3UMa.
Jlerko BoOOpasuTh cebe, Kakod 3HOM JOJDKEH TOCIIOACTBOBATh HA JHEBHOM
cTopoHe mianeTsl: CoyHIlE 31ech B 2Y% pa3a Onmke, yeMm Ha 3emiie, U mmajsi-
11ast CUJa €ro Jiydeil T0JKHA BO3pacTH B 2)2 X 273, T. €. B 6Y4 pa3. Ha Hounyo
CTOPOHY, HalpOTHB, B TEUCHHE MIIIMOHOB JIET HE NMPOHHWKAT HU OAWH JIyd
CornHna, ¥ TaM JOJDKEH TOCHOCTBOBATh MOPO3, OJIM3KHUH K XOJIOLY MHPOBOTO
npoctpancTsa” (0koo —264° C), Tak Kak TEMIoTa JHEBHOH CTOPOHBI HE MO-
JKeT MPOHUKATh CKBO3b TONIIY IUIAHETHl. A Ha IpaHUIlE THEBHOW M HOYHOM
CTOPOHBI CYIIECTBYET T0JI0CA MIHPHHOI B 23°, Ky/Ja BCIIEACTBHE THOpAIi’)
CouHLle 3aryisAbIBacT JHIIb Ha BpeMsI.

DCwm. . 11, crp. 56 («ITouemy na JIyne Het armochepsi?»).

D Tlox yCIOBHBIM BEIPOXKEHHEM «TEMTIEPATypa MHPOBOTO TIPOCTPAHCTBA» (DH3HKH Pa3yMeroT
Ty TEMIIEpaTypy, KOTOPYIO [0Ka3aj Obl B IPOCTPAHCTBE 3a4CPHEHHbBIH TEPMOMET], 3aCIIOHEHHBIN
ot nyueit ConHia. Drta TemmepaTypa HECKOJbKO BbIIE TOYKM abcomorHoro Hyis (—273° C)
BCJIEAICTBUE TPEIOILEro AeicTBUs 3BE3qHOr0 nanydenus. Cm. kuury 5. M. Ilepensmana «3Haere
T BBl QH3UKY?».

» O nubpanuu cM. ouepk «Buaumas u HeBHaMMAas croporsl JIyusn (rin. II, crp. Omubkal
3aknaaka He ompenenena.). [t mubpanun MepKypus 110 JOJNTOTe HMeeT CHILY TO JKe IpUOIIu-
JKEHHOE TPaBHIIO, KOTOpOMY moaunHeHa JlyHa: MepKypuii HOCTOSIHHO OOpaliieH oOHOW U TOit xKe
cTopoHoii He Kk CoJHILy, a K JpyromMy (oKyCy cBO€i JOBOJIBHO BBITIHYTOH OPOUTHI.
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IIpn Takmx HEOOBIUAMHBIX KIMMATHYECKHX YCIOBHUSIX YTO K€ JIOJKHO
MPOM30UTH ¢ aTMocdepor mianeTsr? OUeBUAHO, HA HOYHOH IMOJIOBHHE IIOJ
BIIMSTHUEM CTPALIHOTO X0JoJia arMocdepa CryCTUTCS B JKHIKOCTh M 3aMEp3-
HeT. Benencteue pe3koro moHmkeHHs: aTMOC(EpHOTo NIaBIICHUs Ty/a yCTpe-
MUTCS Ta30Basi 000JI0YKA THEBHOM CTOPOHBI IUIAHETHI M 3aTBEPIECET B CBOIO
ouepens. B utore Bcs armocdepa OMKHA B TBEPAOM BHIE COOpaThCS Ha
HOYHOH CTOpOHE IJIaHETHI, BepHee — B Tol e€ yacTH, Kyaa CoiHile BOBce HE
3arnsabiBaeT. TakuM o0pa3oM, OTCyTCTBHE Ha Mepkypuu atMocdepsl sBis-
eTcsl Hen30€XHBIM CIIeJICTBHEM (PU3NUECKUX 3aKOHOB.

ITo Tem e cooOpaskeHMsIM, IO KAKUM HEIOIyCTHMO CYIIECTBOBAHHUE aT-
Moc¢epsl Ha MepKypHH, TOIDKHBI MBI OTBEPTHYTH U JIOTAJKY, HEPEIKO BbI-
CKa3bIBaEMyI0, OyATO MMeeTcs aTMocdepa Ha HEBHIMUMOW cTopoHe JIyHBI.
MOXHO C yBEPEHHOCTBIO YTBEPKAaTh, YTO €CIM HET aTMoc(epsl Ha OJHOU
cropone JIyHbl, TO HE MOXKET e¢ OBITh H Ha NPOTHBOIOIOXHOH' . B 3ToM
MYHKTE PacXOIMTCsl C UCTUHOH (aHTacTHueckuii poman Yoaica «IlepBbie
mronu Ha JlyHe». PomanucT gomyckaet, uto Ha JIyHe ecTh BO3/1yX, KOTOPBIH B
TE4eHHUE CIIONIHOH 14-CyTOYHON HOYH YCIIEBAET CTyCTUTHCS U 3aMEP3HYTh, a
C HACTYIJICHUEM JIHSI BHOBb MEPEXOJHUT B ra3o00pa3HOE COCTOSIHUE, 00pa3ys
arMoctepy. Hudero nogoOHoro, oiHaKko, MpouCXoauTh He MoxeT. «Ecim, —
mucan mo 3romy nosoxay npod. O. JI. XBosbcoH, — Ha TEMHOM cTOpoHE JIyHBI
BO3JyX 3aTBEPIEBACT, TO MOYTU BECh BO3AYX JOJDKEH MEPEUTH OT CBETION
CTOPOHBI B TEMHYIO M TaM Takke 3aMEP3HYTh. 1o BIMSHHEM COJHEYHBIX
Jyyed TBEPIBIM BO3AYX NOJDKEH MPEBPAILATHCS B I'a3, KOTOPHIA HEMENJIEHHO
OyzmeT mepexoauTh Ha TEMHYIO CTOPOHY M TaM 3aTBEpAEBaTh... JJorKHA Tpo-
HCXOJUThH HEMPEPhIBHAS TUCTHUIALNS BO3/LyXa, M HUTJE U HUKOTAA HE MOXET
JIOCTHTHYTh CKOJIbKO-HHOY/Ib 3aMETHON YIIPYTOCTHY.

Ecan nns Mepkypus u JIyHbl MOKHO CUMTATh JOKa3aHHBIM OTCYTCTBHE
atMocdepsl, To 11t Benepsl, BTopoii ot ColHIla TUIAaHEThI HAIIEH CHCTEMBI,
MPUCYTCTBUE aTMOC(Ephl COBEPIIEHHO HECOMHEHHO.

YcraHoBeHO naxe, 4yTo B atMocdepe, ToyHee — B cTpartocdepe
BeHnepsl, MHOTO YIJIEKHUCIIOTO ra3a — B JECSATh ThICAY pa3 OoJIbIIe, YeM B 3eM-
HO¥ aTMocdepe.

®a3pl Benepbl

W3BectHBIil MaTeMaTHK ['aycc pacckas3plBaeT, 4TO OMHAXKIBI OH TPEIIIO-
JKHJI CBOCH Marepu B3MISIHYTh B aCTPOHOMHYECKYIO TpyOy Ha Benepy, sipko
CHSIBIIYIO Ha BeuepHeM HeOe. MaTeMaTuk JyMan Mopa3suTh MaTh HEOKHIaH-
HOCTbHIO, TaK Kak B TpyOy Benepa BugHa B hopme cepria. Y TUBUTHCS, OJJHAKO,
MPUILIOCh €My CaMOMY: IIPUCTABUB IJIa3 K OKYJISIPY, JKEHIIMHA HE BbIpa3uiia
HHKaKOTO M3yMJICHHS 110 TOBOJY BW/IA IJIAHETHI, & OCBEJIOMMUIIACH JIMIIIb, 110-
yeMy cepn oOpaineH B TpyOe B 00paTHYIO CTOpOHY... ['aycc He momo3peBa 110
TOrO0 BPEMEHH, YTO MaTh €ro pasnuuacT (a3bl BeHepsl naxke M HEBOOPYKEH-

! Cm. npumeuanue Ha cTp. 58.
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HBIM IJ1a30M. Takoe ocTpoe 3peHHe BCTpedyaeTcs OYeHb PENIKO; A0 n300peTe-
HUSI 3pUTENBHON TPYOBI HUKTO IO3TOMY HE IIOJO3PEBAl O CYIIECTBOBAHHHU
(a3 Benepsl, o100HBIX JTYHHBIM.

OcobenHocTh (a3 BeHepsl Ta, 4TO MONEPEYHUK TUIAHETHI B Pa3HbIX (a3ax
HEO/IMHAKOB: y3KHid CEpII [0 TUaMEeTPy 3HAYUTEIbHO OOJIbILE MOJHOTO JUCKa
(puc. 64). [IprunHa — pa3nuMyHOE yHaJICHHE OT HAC JTOH IUIAaHETHI B pa3iny-
HBIX (azax. Cpennee paccrosiane Benepsr ot ConmHua 108 MHJUTMOHOB KM,
3emmu — 150 MwmmroHOB KM. JIerKo MOHATH, YTO ONIMKAWIIee PacCTOSHUC
obeux 1uraHetr paBHO paszHoctd 150-108, T.e. 42 MWIIHOHAM KM, a caMoe
nanbHee — cymme 150+108, T. e. 258 muinonam kM. CnenoBaTenbHO, yane-
HUe BeHepbl oT Hac M3MEHsIETCs B 3THX Npesenax. B Ommxaimem cocencrae
¢ 3emuéit Berepa obOpameHa K HaM HEOCBEIIEHHON CTOPOHOM, U MOTOMY Hau-
Oonee kpymHas e€ ¢asza coBepieHHO HeBHANMA. OTXOIS OT 3TOTO MOJIOKEHHS
«HOBOBEHEpUS», TUIAHETa NMPUHUMAET BUJ CEpIa, AWAMETP KOTOPOrO TeM
MeHblIIe, ueM cepn mupe. Hanbomnpiueit sipkoctu Benepa nocturaer He Toraa,

Puc. 64. ®a3b1 BeHepsl, BUIUMBIC B
Tesieckor. BeHepa B pa3HbIx dazax ume-
€T pa3INYHbIN BUAUMBINA AUaMeTp
BCJICICTBHE U3MEHEHHUS PACCTOSIHUS OT
3emt.

KOTJIa OHAa BHJHA ITOJHBIM JHCKOM, M HE TOT[Ja, KOrjaa JuaMeTp e€ HanOoib-
LI, @ B HEKOTOPOH MpoMexyTouHoi (aze. [lonublii auck Beneps! BuacH
mox yriiom 3penus 10", Hanbonpmmii cepn — mox yriom 64". Bricmieil xe
SAPKOCTH IIaHETa JOCTUTAET CIYCTS TPU JEKalbl MOCJIE «HOBOBEHEPHS», KO-
raa yrnosoi quametp e€ 40" u yrnosas mupuHa cepna — 10". Torna oHa cBe-
T B 13 pas sipue Cupuyca, camoil SpKoii 3Be3/1bI BCero Heoda.

Besukue nporuBoCcTOSIHUS

(0] TOM, 4YTO J3IIOXH HanOOJIBIIIEH SAPKOCTU Mapca 1 HanOOJNBIIETO €ro
HpI/I6J'II/I)KeHI/IH K 3emie TNOBTOPAIOTCA HNPUMCEPHO KaKIbIC 15 JICT, U3BCCTHO
MHOTHM. O4YeHb MomyJIdapHO U ACTPOHOMHYCCKOC HAMMCEHOBAHUEC DTUX IIIOX:
BEJIMKNUE TIPOTUBOCTOAHUA Mapca. IlamsTHEBIC TOObI MOCICIHHUX <«BCIHKHUX
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MIPOTHBOCTOSHUI» KpacHOU TmaHeTsl — 1924, 1939 (puc. 65) n 1956. Ho mano
KTO 3HAaeT, IOYeMy COOBITHE 3TO MOBTOPSIETCS UMEHHO depe3 15 jer. Mexay
TEeM OTHOCSIIAACS CIOJla «MaTeMaTHKa» BeChbMa HECIIOXKHa.

3emJIs coBeplIaeT MOJTHBIM 006X0] cBoeil opOuThI B 365Y4 cyTok, Mapc — B
687 cyrok. Ecnu 00e riaHeThl CONUIMCH OJHAX[bI Ha OJvKaiiiiee paccTos-

1301 1908 1905 1907 1909 1911 1944 1915
1918 1920 1922 1924 1926 1928 1937 1933

1935 1937 1939 1941 1943 1946 1948 1950

Puc. 65. 3menenne Buanmoro auamerpa Mapca B pas-
JmuHble npotuBocTostHUS XX B. B 1909, 1924 1 1939 rr.
OBLIN BEJIMKUE MPOTHUBOCTOSHUSL.

HUE, TO OHU JIOJKHBl COHMTUCh BHOBb U€pE3 TAaKOM IIPOMEKYTOK BPEMEHHU,
KOTOPBIM 3aKJIH0YAET 1] € J1 0 € YUCJIO F'OJ0B KaK 36MHBIX, TAK U MAPCOBBIX.
HApyrumu cioBamu, HaZio PELUUTH B LIEJbIX YUCIAX ypPaBHEHUE

1
365=x =687,
2 y

Ui
x =188y,

OTKyZa
X _188=27,
y 25
Pa3zBepHyB mocneHio0 Apodb B HEMPEPHIBHYIO (Cp. cTp. 76), momydaem
47 1
—=1+ —
25 1+ 1
T+
3
B3sB nepBeIe TpH 3BeHA, IMEEM IPUOITIDKEHIE
1 15
1 + 71 =
14— 8
7

U 3aKJIF04aeM, 4To 15 3eMHBIX JeT paBHBI § MapCOBBIM; 3HAUUT, 3MIOXH HaH-
Ooutbliero npubIMKeHuss Mapca JOJDKHBI TOBTOPATHCS Kaxbie 15 jer. (Mbl
HECKOJIbKO YIPOCTHJIM 3a/1a4y, B3SIB JJIsl OTHOIIEHHs 000MX BpeMEH obpairie-
Hus 1,88 Bmecto 6onee Tounoro 1,8809.)
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[To ToMy e croco0y MOKHO HaMTH M TIEpHOJ] TOBTOPEHHS HanOOJbIIei
omuzoctu FOmmrepa. ['ox FOmutepa pasen 11,86 3emnoro (tounee 11,8622).
PaszBepHEM 3TO IPOOHOE YUCIIO B HEMPEPHIBHYIO APOOH:

11,86:11£:11+¥.
50

1+ ! I

6+—

7
IlepBEle TPU 3BEHA JAIOT MPHOITHKEHHE /7. 3HAUNT, BEMKHE TIPOTHBO-
crostHus IOmmTepa moBTOPSIOTCS Kaskable 83 3eMHBIX roza (WM 7 I0IMHUTEepo-
BbIX). B atrt roger FOmmuTep pocturaer n HambombIreit BuanMoi spkoctu. [lo-
ClleJIHEE BENHMKOe MpoTHBOcTosHME FOmuTepa mpowmsonuio B KoHme 1927 T.
Crnenyromee rHactymuT B 2010 1. Paccrosame IOmmrepa ot 3emmn B 3TH Mo-
MEHTHI paBHO 587 MIJIITMOHaM KM. DTO — HaMEHbIIIEE PACCTOSIHHE, HAa KaKOe

MOJXOJUT K HaM KpYTHEeUIast MjIaHeTa COJTHEUHOW CUCTEMBI.

Ili1anera niam MeHbIee coJHIe?

Takoif Bompoc MOXHO IMOCTaBUTh OTHOCHTenbHO IOmurepa — camoit
KpYNHOM M3 IUIaHeT Hallel CUCTeMBbl. DTOT HMCHOJHUH, U3 KOTOPOTO MOXKHO
6bu10 OBI crenaTh 1300 mrapoB Takoro 00BEMa, Kak 36MHOM, CBOUM MOTYYHM
MIPUTSDKEHNAEM 3acTaBiIsieT 00paIaThesi BOKPYT ceOsl LENbIii POl CITyTHUKOB.
ActpoHomamu obHapyskeHo y FOnmrepa 12 nyH; cample KpYITHBIE U3 HUX — T€
4, xoropsle emé TpU BeKa Hasza] ObUIM OTKPHITHI [ annneem, — 0003Ha4AIOTCS
pumckumu dpamu I, I, 111, IV. Coytauku 111 u IV mo pasmepam He ycTy-
MAloOT «HACTOAIICH» IuTaHeTe — Mepkypuio. B crenyromel Tabmmdke morre-
PEYHHKH 3THX CIyTHHKOB COIIOCTABIICHBI C pa3MepaMy ANaMeTpoB MepKypus
U Mapca; 3a0IHO yKa3aHbI IONIEPEYHUKH NEPBIX ABYX CIyTHHKOB IOmuTtepa,
a Taxke U Hauen JIyHbr:

TIOTIEPEYHUK
Mape ..c.oeveeieeceene 6600 kM
IV cnythuk FOmurepa 5150 »
111 » » 5150 »
MepKypHUiL......ccccevereennene 4700 »

I cnyrauk FOnutepa..... 3700 »
JIyHA. oo 3480 »

II cnythuk FOnuTepa....3220 »

Puc. 66 npencraBisieT WINTIOCTPALMIO TOH ke TaObau4KH. bonbmoi kpyr —
IOmurep; KakAblii W3 BBICTPOCHHBIX IO €r0 AMAMETPY KPYKKOB — 3eMIIs;
cupasa — Jlyna. Kpyxku no neByro cropony lOmurepa — ero xpynaeiimme 4
cinytHuka. Hanpaso ot JIlynsl — Mapc u Mepkypuil. PaccmaTpuBas 31oT 4ep-
TEX, BBl JOJDKHBI IMETh B BUAY, UTO TIEPE] BaMH HE JUarpamMMa, a pHCYHOK:
COOTHOIIECHNE TJIOMAAEH KPYXKKOB HE MaET NMPAaBUIBHOTO INPEJCTaBICHUS O
cooTHOIIEHNH 0 0 b €M 0 B mapoB. OOBEMBI MApOB OTHOCATCS, KaK KyObl UX
MONEPEYHHUKOB.

Ecmu nuamerp FOmmrepa B 11 pa3 Gosnblie auamerpa 3eMiid, TO 00bEM
ero Gomeme B 11°, . e. B 1300 pas. CooGpasHO 3TOMy BBl H JOIKHBI HCIIPa-
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BUTh 3PUTEIBHOE BIIEYATIIEHHE OT pHC. 66, U TOTAA OTPOMHBIE Pa3MEpEI

Puc. 66. Pazmeps! IOnurepa u ero cyTHUKOB (ClieBa) 10 CPAaBHEHHIO C
pasmepamu 3emin (Bosb AuaMeTpa), JIynsl, Mapca u Mepkypust
(cripaBa).

Uto kacaercs momm lOmmrepa Kak MPUTATHBAIONIETO LEHTPa, TO OHA
BHYIINUTEIbHO BBICTYNAET MPHU 0003PEHUU PaCCTOSIHUM, Ha KOTOPBIX IIaHETa-
THTaHT 3aCTABJIACT OOPAIIaThCs BOKPYT ce0sl CBOM JIyHBI. BOT Tabmuuka 3TuX
PacCTOSIHHIA.

Paccrosiaus B xunomerpax | CpaBHHUTENIBHBIE
JIyHBI OT 3EMIH ......cveneeee. 380 000 1
III cmytauka ot FOmurepa... 1070 000 3
v » » » 1900 000 5
X » » » 24 000 000 63

Ber Bunute, uro cucrema lOmmrepa nmeer pasMepsl B 63 pasza Oombiine,
yeM cucrema 3emirs — JIyHa; cTOJIb IIMPOKO pacKWHYBIIEHCS CeMbEN CITyTHH-
KOB HE BJIaJieeT HUKaKas Jpyras IUIaHeTa.

He 6e3 ocHOBanwus, 3Ha9UT, ymomoosroT KOmuTep ManeHPKOMY COJHITY.
Macca ero BTpoe 00JbIIIE MACCHI BCEX NPOYMX IUIAHET, BMECTE B3SITHIX, U HC-
ye3Hn BApYr CoiHIE, — MECTO ero MOTr OBl 3aHATh FOmwmTep, 3acTaBiss Bce
IUTAHETBl, XOTA M MEIUICHHO, OOpaIlaTbCsi BOKPYI HETO KaK OKOJO HOBOTO
LIEHTPAIBHOTO T€Na CUCTEMBI.

Ectb uepthl cxoactBa Onurepa ¢ ConHueM u o (pU3NYECKOMY YCTpOH-
ctBy. CpenHsisi MIOTHOCTh ero BemiectBa — 1,35 MO OTHOIIEHHIO K BOJE —
omuska k mwiotHocTu Comuna (1,4). OnHako cuibHAs CILTIOCHYTOCTh HOmuTe-
pa TPUBOJMT K HPEACTABICHUIO O TOM, uTo lOmuTep oOsafaeT MIOTHBIM
SIIPOM, OKPY>KEHHBIM TOJICTBIM CJIOEM JIbJIa U TUTAHTCKOW aTrMoc(epoi.
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Emé coBcem memaBHO ymnonobmenme FOmmrepa ConHIy mpocTHpanu U
Jlanbliie; Npearnoaaraiy, 4To 3Ta IUIaHeTa He MOKphITa TBEPAOH KOpOil U eaBa
BBILIJIA U3 CTAAMU camocBeTsnierocs tena. Ceifuac 3TOT B3MVISA MPUXOIUTCS
OTBEPrHYTh: HENOCPEACTBEHHOE M3MepeHne Temiepatypsl Onurepa mokasa-
JI0, UTO OHA Ype3BbluaiiHo Hu3Ka: Ha 140° 1] Hwke nyna! [lpaBaa, peus uaér o
TeMIIepaType 00JayHbIX CJIOEB, IUIABAOIIHNX B IOMUTEPOBOH aTMocepe.

Huskas temmepatypa IOmutepa nemaer TpynHO paspemiuMmoil 3amadeit
00BbsICHEHUE ero (Pru3nIecKrx 0coOeHHOCTEN: OypHBIX SIBICHUH B aTMocdepe,
TI0JI0C, TSITEH U T. I1. ACTPOHOMHUSI CTOMT 3/1€Ch TIepe]] LeJIbIM KIIyOKOM 3ara-
JIOK.

Henasno B atMocdepe FOnmrepa (a taxke ero cocena CatypHa) oOHapy-
mel})lo HECOMHEHHOE NPHUCYTCTBHE OOJBIIOrO KOJIWYECTBA aMMHaKa M MeTa-
Ha

Hcuyesnosenne kojen CatypHa

B 1921 r. y Hac pa3Héccs ceHcallMOHHBIN ciayx: CaTypH JUIIMICS CBOUX
koster;! Majio TOro, OOJIOMKH pa3pyIICHHBIX KOJICI[ JIETIT B MHPOBOM IIPO-
CTpaHCTBE MO HampasiieHn0 K COJHILy M MO MyTH JOJDKHBI OOPYIIMTHCS Ha
3emutro. HaswiBamu paxe J€Hb, KOTA JOJDKHO MPOU30HTH KaTacTpOhUIECKOEe
CTOJIKHOBEHHE...

HcTopus 3Ta MOXKET CIYKHUTh XapaKTEPHBIM MPUMEPOM TOTO, KaK 3apOiK-
JaroTcst ciryxu. [IoBoIOM K BOZHUKHOBEHHUIO CEHCAIIUH TOCITYKIJIO MTOTIPOCTY
TO, 9YTO B HAa3BaHHOM Toxay Koiblla CaTypHa Ha KOPOTKOE BpeMsl TepeCTaIn
OBITh BHIUMBI, «UCYUE3JI», IO BBIPAKECHHIO ACTPOHOMHYECKOTO KallCHIAPS.
MorBa moOHsIAa 3TO BEIpakeHHE OYKBaIbHO KaK (PU3NUECKOE MCUE3HOBEHHE,
T. €. pa3pymIeHne KOJIel, U YKpacuia COOBITHE DaTbHEUITMMH TOApOOHOCTS-
MU, IPUIMYECTBYIOIMMH MUPOBOM KaracTpode; OTCrojia majieHne 00JI0MKOB
koutert K ConHITy 1 HeH30eXHOE CTOIKHOBEHHE ¢ 3eMIIEH.

CKOJIBKO HIyMy HaJIENano HEBUHHOE COOOIIEHUE aCTPOHOMHYECKOTO Ka-
JeHIaps 00 ONTHYECKOM HCUS3HOBEHHHM CaTypHOBBIX koueny! Uem ke 00y-
cinornuBaetcs 310 ucdyesHoBeHue? (Kompia CaTypHa OYeHb TOHKH; TOJIIMHA
HUX UBMEPACTCA ABYMA-TPEMA ACCATKAMU KHUJIOMETPOB; MO CPABHCHUIO C HUX
[IMPUHON OHHM UMEIOT TONIUHY Jrcta Oymarn. [loaTomy, Kornma Koibla cra-
HOBsTCA K CONHITy peOpoM, WX BEpXHHE W HIKHHE IMOBEPXHOCTH HE OCBEIIa-
FOTCSI, — ¥ KOJIbI[A ICTAF0TCS HEBUAUMBIMA. HEBUIUMBI OHU TaK)Ke TOT/A, KO-
T/1a CTAaHOBSTCS PeOPOM K 3eMHOMY HaOIOIATEIIO.

Kompua CatypHa HaKJIOHEHBI K TUIOCKOCTH 3€MHOW OpPOUTHI ITOJ YTIIOM B
27°, HO 3a BpeMs 29-meTHero o0Xoja IO IJIAHETHOW OpOWTE KOJNBIA B JBYX
IaMeTPaIbHO IPOTHUBOIIONIOKHBIX €€ TOUKax CTaHOBATCA pedpoM K CouHILY
¥ K 3eMHOMY HabOmiomarenio (puc. 67). A B AByX APYIHX TOYKaxX, pacroo-

! Emgé 3mauntensHee cojepikaHie MeTaHa B aTMoc(epe GoNlee TaNéKuX MIaHeT — YpaHa u
ocobenno Henryna. B 1944 r. o6HapysxeHa atMoc(epa 13 MeTaHa Ha CaMOM OOJIBLIOM CITyTHHKE
Carypna — Turane. (IIpum. ped.)
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JKeHHBIX Ha 90° OT mepBbIX, KOJIbIIA, HAIIPOTUB, ITOKa3bIBaroT CoNHITYy U 3eMiie
CBOIO HAHOOJBIIYIO IIUPHHY, — «PACKPHIBAIOTCS», KaK TOBOPAT aCTPOHOMBI.
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Puc. 67. Kakue nonoxxeHns 3aHUMaroT Kojbla CaTypHa 10 OTHOLIEHHIO K
ConHily B TeueHHe 29-JIeTHero oopalieHus MIaHeTsl o opouTe.

ACTpOHOMHYECKHE AHATPAMMBI

HcuesnoBenune kxonen CaTypHa HEKOIJa CHIBHO o3a1aunio I amuies, ko-
TOPBII OBIT OJIM30K K OTKPBITHIO 3TOH JOCTOIPUMEYATENbHOCTH IUTAHETHI, HO
HE OCYIIECTBWJI €T0 UMEHHO M3-32 HETIOHATHOTO McYe3HOBeHUs Kojel. Mcro-
pust 9Ta oueHb JroOonbITHA. B TO BpeMs cymiecTBoBasl 00bIYall 3aKpEIUIsTh 3a
co00i1 mpaBo Ha MEPBEHCTBO B KAKOM-JINOO OTKPHITHH CBOCOOPA3HBIM CIIOCO-
6om. HamaB Ha OTKpBITHE, KOTOPOE HYXXIAETCsl B AATbHEHIIEM ITOITBEpPIKIC-
HUM, YUEHBIN M3 ONaceHHs, 4TOOBI €ro He ONepelwiIHn Apyrue, mpuoeran K
ITOMOIIIX aHATPaMMBI (TIEpECTaHOBKH OYKB); OH KPAaTKO OOBSBISUI O CYITHOCTH
CBOET0 OTKPBHITUS B (pOpMe aHATrPaMMBbI, HCTUHHBII CMBICI KOTOPOW OBUT H3-
BECTCH JIMIIb €My OJHOMY. DTO JaBajo y4EHOMY BO3MOXKHOCTH HE CIIella
IPOBEPHUTH CBOE OTKPHITHE, a B ClIydyae IMOSBICHHUS APYroro NpeTeHaeHTa —
JoKa3aTh cBOE mepBeHCTBO. Korma e OH OKOHYATEIbHO yOexnaics B Ipa-
BWJILHOCTH TIEPBOHAYAJIBLHOM JOTaJKH, OH PAcKpbIBAI CEKPET aHarpaMMBI.
3aMeTHB B CBOIO HECOBEpLICHHYIO TpyOy, uro CarypH MMmeeT mo Ookam Ka-
KHE-TO TpHUIAaTKy, [anmiedl mocnemm caenarh 3asBKy Ha 3TO OTKPBITHE U
oIy OJIMKOBAJI CJICAYIONINH HaOOp OYKB:

Smaismrmielmepoetaleumibuvnenugttaviras.

Jloragatbes, 94TO CKPBIBAETCS MOJ 3THM IIH(POM, — COBEpPIIEHHO HEBO3-
MOHO. «KOHEYHO, MOKHO HCHBITATH BCE MEPECTAHOBKHU M3 3THUX 39 OYKB H
TakuM 00pa3oM pasbIcKaTh Ty (pasy, KOTOpyro cocTaBmi ['anuneld; HO Mpu-
IUI0Cch OBl MPOJIETaTh YyIOBUIIHYIO paboTy. KTo 3HaKoM ¢ Teopueil coenu-
HEHUH, TOT MOXXET BBIPA3UTh OOIIEe YHCIO BO3SMOXHBIX 3[ECh Pa3IHMYHBIX

TIEPECTAHOBOK (C MOBTOPEHUSIMH). BOT OHO
39!

3151414121215131312121”
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Ywucno 310 cOCTOUT MpUMEpHO K3 35 mmdp (BCIIOMHHM, YTO YHUCIO Ce-
KYHZ B TOIY COCTOUT «TOJbKO» m3 8 mudp!). Temeps mMOHATHO, KaK XOpPOIIO
3a0poHupoBan ["amuiieii cekpeT CBOCH 3asBKH.

CoBpeMeHHHK HTabsIHCKOTO yu€Horo Keruiep ¢ mpucymumm emy Oecripu-
MCPHBIM TEPICHUEM 3aTpaTul HEMAJIO TpyJda Ha TO, lITO6I:.I IIPOHUKHYTH B
COKPOBEHHBII CMBICI 3asiBKU ["anmiies, 1 eMy Ka3ajoch, YTO OH JOOWJICS ITO-
ro, KOraa u3 OmyOIMKOBaHHBIX OYKB (OMYyCTHB [BE) COCTaBHJ TaKylo Jia-
THUHCKYIO (pasy:

Salve, umbisilneum geminatum Martia proles
(Ilpusem éam, Oauszneysl, Mapca noposwcoenue).

Kerutep 011 yoexxnéH, uro ["anmieii oTKpbUT TEX IBYX CIyTHHKOB Mapca,
CYIIECTBOBAHHE KOTOPHIX MOIO3PEBAI OH caM') (OHH B JEHCTBHTENBHOCTH H
OBUTH OTKPBITHI, HO CITyCTSI ABa C MOJIOBMHOHN Beka). OxHako octpoymue Kem-
Jiepa Ha 3TOT pa3 He mnpuBeno K uenu. Korzma [Namwiiell pacKkpbul, HaKOHeEL,
CEKpEeT CBOCH 3asBKH, 0KA3aJI0Ch, UTO (paza — eciru AByMs OyKBaMH MpeHeO-
pedb — TakoBa:

Altissimum planetam tergeminum observavi
(Bvicouaiiuyro nianemy mpouHow Habioown).

W3-3a craboctu cBoeit TpyOs! ["ammnelt He MOT TIOHATH UICTHHHOTO 3HAYe-
HUS 3TOTO «TpoiHOTO» 0Opaza CaTypHa, a KOT/Ia CIyCTsI HECKOJBKO JIeT 060-
KOBBI€ MPUIATKH IUTAHETHl COBEPIICHHO HCYE3NH, l'anmuiei pemrui, 4To OH
omnOCs 1 HUKaKUX NpuaaTtkoB y CaTypHa HeT.

OTtkpbeITh KOJbLIa CaTypHa NOCUaCTIMBHIOCH TOJBKO Yepe3 MOJBEKa
Ioitrency. [Tomo6Ho [anunero, oH He cpa3y OMyOIMKOBAI CBOE OTKPHITHE, a
CKpBUI IOTaJIKy TOJl TATHONUCHIO:

Crycrs Tpu roja, yOeIWBIINCH B MPAaBHIBHOCTH CBOCH noraakw, [Ioi-
TeHc 00HApOIOBAJl CMBICI 3asBKU:

Annulo cingitur, tenui, piano, nusquam cohaerente, ad ecllptlcam inclinato
(KO]le/jOA/l OprcheH MOHKUM, NJIOCKUM, HMZOC He npukacarwyumcs, K IKiunmuKke Ha-
KIOHEHHbIM).

Y OueBuno, Kennep pyKoBOJCTBOBAJICS TIPH 3TOM TIPENONAraeMoil porpeccueii B uncie
CITyTHHKOB IUIAHET; 3Hasi, YTO y 3eMIIH OJMH CIIYTHHK, a y OnuTepa 4eTsipe, OH CUUTAIl €CTECT-
BEHHBIM CYIIECTBOBAHHE Y IPOMEXYTOUHOMH IUIaHEeTHl, Mapca, IByxX cryTHUKOB. [1ogoOHBIH X0x
MBICIIH 3aCTaBMJI M JPYIHX MBICIUTEIEH MOJ03peBaTh HANMYUE ABYX MapCOBBIX CIYTHHUKOB. Y
BousTepa B actpoHomuueckoi dantazun «Mukpomeracy (1750 r.) HaXoqUM YHOMHHAHUE O TOM,
YTO ero BOOOpakaeMble MyTEIIeCTBEHHHWKH, NPHONM3UBIINCE K Mapcy, yBUIEIH «ABE JIYHBI,
Cly’Kallle 3TOif ITaHeTe M 0 CHX MOp CKPBIBAIOLIMECS OT B30pa HAIIMX acTPOHOMOB». B emé
panee HanmcanubiX «[lyremectBusix ['ymmusepa» Cudra (1720 1.) MMeeTcs CXOJHOE MECTO:
acTpoHOMBI JIamyTHl «OTKPBUIM ABYX CIIyTHHKOB, oOpamaromuxcs okoysio Mapca». OtH nro6o-
OBITHBIE OTAJKU MOJYYHIN MOJHOE MOATBEepXkAeHHe auib B 1877 r., korna Xomt oGHapYKHI
CYIIECTBOBAHHE JBYX CIIyTHUKOB Mapca ¢ HOMOIIBIO CHIIBHOTO TEIECKOIIA.
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Inanera naabme Hentyna

B mepBom m3manmm 3toit kamru (1929 r.) s mumcaln, 9TO TOCHEINHSS W3-
BECTHAs HaM IJIaHeTa COJIHeUHOU cucTeMbl — HenTyH, Haxoasmmiics B 30 pa3
naneiie oT Connua, yeM 3emis. Teneps g He MOTY TOBTOPUTH 3TOTO, IOTOMY
yto 1930 r. npubaBui K Hallel COJHEYHOW CUCTEME HOBBIM YJICH — JICBATYIO
KPYITHYIO IU1aHeTy, oOpamarontytocst okono CoinHia nanee Henryna.

OTKpBITHE 3TO HE OBUIO MOJHOW HEOXHJAHHOCTHIO. ACTPOHOMBI JTaBHO
YK€ CKJIOHSUIUCh K MBICIH O CYIIECTBOBAHUM HEU3BECTHOH IJIAHETHI Aajiee
Hentyna. Hemaorum Gonpme 100 et Ha3anm KpaifHeH IIIaHETOH CONHEYHOM
CUCTEMBI cuuTaics YpaH. HeKOoTophle HEMPaBUIBHOCTH B €T0 JABIKCHUU Ha-
BEJIM Ha TIOJIO3PEHUE O CYIIECTBOBAHMH emé Oosee Man€Kol IUIaHEeThl, IpH-
TSHKCHHE KOTOPOW HapyIIaeT pacyucieHHBIH Oer YpaHa. Martematmieckoe
HCCIIEZIOBaHNE BOPOCA aHTIINHCKAM MaTEMAaTHKOM AZJaMCOM U (hpaHIy3CKIM
acTpoHOMOM JleBepphe 3aBepIIMIOCH OJECTAMIMM OTKPBITHEM: 3aIloji0-
3peHHas IUTaHeTa OblIa YCMOTpPEHa B TeNecKOM. MUp, OTKPBITHII «Ha KOHYHKE
repay» BBIUMCIIHUTEINEH, ObLT OOHAPYKEH M YETOBEUECKUM II1a30M.

Tak 6b11 oTKpBIT HenTyH. BriocneacTBum okazanoch, 4To BiausHUe Her-
TyHa He 00bscHseT 0e3 ocTaTka BCeX HENpaBWIILHOCTEH B JIBW)KEHHU YpaHa.
Torna BeIBUHYTa OblIa MBICIB O CYHIECTBOBAaHMM €UIE OJHOM 3aHENTYyHHOU
ruianeTsl. Hago ObL10 €€ oThICKaTh, M BEIYMCIMTENH CTali paboTaTh HaJl 3TOH
3agadeil. [IpemnoskeHbl OblIM pa3sHOOOpa3HBIE BapHUAHTHI €€ PEIICHUS: JEBs-
TyI0 IUTAHETY OTHOCHJIM Ha pa3iauuHble paccTogHUsA oT CoIHLA M HaJelsIn
pas3sIckrBaeMoe HeOECHOE TeIO pa3IMIHON MacCOM.

B 1930 1. (Bepree, emé B koHIEe 1929 T.) Teneckorn, HAKOHE, H3BIEK U3
Mpaka OKpauH COJIHEYHOW CHCTEMbI HOBBIM YJIEH Halleil IUIAaHETHOH CeMbH,
MOJIy9uBIIMK Ha3BaHue [LmyToHa. DTO OTKpHITHE CAENaT MOJIOJONH aCTPOHOM
Tombo.

[IIyTOH Kpy>XKHTCS IO MyTH, BeChbMa OJIM3KOMY K OJHOM U3 OpOUT, KOTO-
pble ObLIM MpeABBIYUCIICHBI 3apaHee. TeM He MeHee, 10 YTBEPKICHHUIO Clie-
LMAJIMCTOB, HEJIb3sl B 3TOM BUJIETh YAa4M BBIYMCINTENS; COBIIaJJCHUE OPOUT B
JITAHHOM ciy4ae He 0oJjiee Kak Jr00OIBITHAS CITy4aifHOCTb.

Uro MBI 3HaeM 00 3TOM HOBOOTKpHITOM Mupe? IToka HEMHOTO; OH Tak J1a-
I€K OT Hac MU Tak CKymno ocBemaercs COIHLEM, UYTO B CUJIBHEHIINE UHCTPY-
MEHTBI C TPYJOM YJaJloCh U3MEPUTh ero quamerp. OH okasancs paBHbIM 5900
kM wn 0,47 nnamerpa 3emiti.

[ImyTon nBmxkeTcst BOKpYT COJHIIA ITO TOBOJBHO BHITSHYTOH (IKCIICHTPH-
curet 0,25) opbure, 3aMeTHO HakIIOHEHHOHU (17°) K MIIOCKOCTH 3€MHOW OpOH-
ThI, Ha pacctositHum oT Conaia B 40 pa3 6omnbireM, yem 3emitst. Okomo 250 et
3aTpayuBaeT IUIaHEeTa, 9TOOBI OOOWUTH 3TOT OTPOMHBIH MY Th.

Ha nebe IImyrona Comnre cBetut B 1600 pa3 cinabee, ueM Ha 3e€MHOM.
OHO BHIHEETCS MaJeHbKUM JUCKOM B 45 YITIOBBIX CEKYHJ, T. €. IMPUMEPHO
TakoW BEJIMYMHBI, Kakoil Mbl BuauMm FOnutep. MHTEpecHO, oAHAaKO, yCTaHO-
BUTD, YTO cBETUT sipue: Comnuue Ha [InyTroHe unu nonHas Jlyna na 3emmne?
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OxaspiBaercs, nanékuii ILryToH BoBce He Tak 00IeN€H CONHEYHBIM CBe-
TOM, Kak MOXHO aymatb. Ilomnas JIyHa cBerut y Hac B 440 000 pa3 ciabee
Counnna. Ha ne6e xe [lnyToHa nHeBHOE CBETWIIO ciabee, yeM y Hac, B 1600
pa3. 3HAuuT, APKOCTL COJHEYHOro cBeTa Ha Ilnmytone B 440000 1. e B 275

1600
pas, cuibHee, 4eM cBeT rnosHoit JIyns! Ha 3emite. Eciim He6o Ha IlmyToHe Tak
e SICHO, Kak Ha 3emiie (3To MpaBaonoao0Ho, Tak Kak [IimyToH, no-BuIuMoMmy,
muméH atMocdepbl), TO JTHEBHOE OCBEUIEHHE TaM PAaBHO OCBemleHuio 275
TIOJHBIX JIyH U pa3 B 30 sipye camoii cBeTiol Oemnoit Houn B Jlenunrpane. Ha-
3bIBaTh [IyTOH 1TapcTBOM BEYHOH HOYHM OBUIO OBI TO3TOMY HEIPaBHIBHO.

IInanersI-kapanku

JleBATh KPYNHBIX IJIAHET, O KOTOPBIX MBI 10 CUX IOp OeceoBaly, He Uc-
YEepIbIBAIOT BCErO IUIAHETHOTO HACEJICHHUS HAIllH COJHeYHON cuctembl. OHH
TOJILKO HauboJsiee 3aMeTHBIE MO BEJIMYHMHE ero mpencraButenan. Kpome HuX,
oxouio CoJHIIa KPY)KUTCS Ha Pa3HbIX PAaCCTOSHUSX MHOXKECTBO ropaszzio OoJjee
MEJIKMX IUIAaHETOK. DTH KapJMK{ IUIAHETHOTO MHUpa Ha3bIBAIOTCS acTepoMia-
Mu (OyKBaJIbHO — «3BE3JJ0NOAOOHBIE»), MM TPOCTO «MAJIBIMU TUIAHETAMM.
Haubounee 3nauntenpHas u3 Hux, Llepepa, umeer B monepeunuke 770 kM; oHa
3HAYUTEIBHO MeHbIne JIyHbI M0 00BEMY, IPUMEPHO BO CTOJIBKO K€ pa3, BO
CKOJIbKO caMa JIyHa MeHblle 3eMJIu.

[MepBas n3 manbix mwianeT, Llepepa, oTkpeiTa ObLIA B NEPBYIO HOYb IPO-
muroro cronetus (1 saBaps 1801 1.). B Teuenne XIX B. ux 06110 00HAPYKEHO
ceeie 400. Bee manpie mutaHeTsl ABIKYTCS BOKpyT CoiHIIa, MexXIy opOuTa-
mu Mapca u FOmmrepa. Jlo HemaBHEro BpEMEHH CUHTAIIOCH MOATOMY ycCTa-
HOBJIEHHBIM, YTO aCTEPOUABI CKY4YEHBI KOJBLIOM B IIHMPOKOM IPOMEXYTKE
MEKAy OpOUTaMU JIBYX Ha3BaHHBIX IUIAHET.

XX B. U B OCOOEHHOCTH CaMble HEJaBHUE TOJbl Pa3[BUHYIM I'PaHUIIBI
mosica acTePOMJIOB. Y Ke HaWJICHHBIN B KOHIIE mpouuioro Beka (1898 r.) Dpoc
BBICTYIAJ 32 9TH MPEJeiibl, HOTOMY YTO 3HAUUTENIbHAs 4acTh €ro IMyTH HaXo-
auTcsl BHYTpH opOutsl Mapca. B 1920 r. acTpoHOMBI HATKHYJIUCh Ha acTepo-
nx 'mpanbsro, myTh KOTOpPOTo mepecekaer opouty FOmurepa n mpoxomur He-
nanexo ot opoursl Carypna. Acrepoun ['maansro 3ameuareneH U B JIpyroM
OTHOIIIGHHUH: U3 BCEX M3BECTHBIX IUIAHET OH 00JIaaeT Ype3BbIYaiHO BBITAHY-
Toi opOuToit (3KcueHTpucHTeT e€ paBeH 0,66), K TOMY e BCETO CHIbHEEe Ha-
KIIOHEHHOH K TTOCKOCTH 3€MHOW OpOUTHI: TIOJ] yTiioM B 43°.

OTMeTHnM, KCTaTu, YTO HAMMEHOBAHUE CBOE IIAHETKA MOJMYy4YHIIa B YECTh
I'mpanero-u-KacTumesi, TpOCIABIEHHOTO Tepos PEBOIIOMHOHHON OOpHOBI
MeKCHKH 32 CBOIO HE3aBHCUMOCTh, ymepiero B 1811 r.

Emgé G6onee pacmupuiach 30Ha KapiauKoOBBIX IiaHeT B 1936 1., koraa ot-
KpBIT ObLT actepous ¢ akcuentpucurerom 0,78. HoBblii wieH Hamiel coiHed-
HOW CHCTEeMBI MOJTy4HiI HazBaHue AoHnc. OCOOEHHOCTh HOBOOTKPBITOM TlTa-
HETKH Ta, 4YTO B Haubojee yJalIEHHOM TOYKE CBOETO ITyTH OHA OTXOAMT OT
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Comnna moutH Ha paccrosHue FOmmrepa, B Omrpkaiimeil e MpoXoanuT Hexa-
JIeKO OT opOuTH MepKypusi.

Haxonen, B 1949 r. oTkpbITa Manas miaadera Mkap, uMeromas HCKIIOUH-
TenpHylo opouty. E€ skcuenrtpucurer pasen 0,83, Haubosbliee yianeHue ot
ConHua BABoe 0OJblLIE pajguyca 3eMHOIl OpOMTHI, a HaMMEHbIIEe — OKOJIO
OJIHOM nATOH paccrostHus oT 3emnu g0 ConHua. Hu ogHa U3 M3BeCTHBIX Mia-
Het He noaxoaut K ConHiry Tak 6:1m3Ko, kak Mxap.

Cucrema perucTpanuy BHOBb OTKPBIBAEMBIX aCTEPOHJIOB HE JIMILIEHA 00-
LIET0 MHTEpeca, TaK KaK MOXKET OBITh C YCIIEXOM IpHMEHEHa M He IS acTpo-
HOMHYECKHX Iienield. CHavyaa BBIIIMCHIBACTCS TO OTKPBITHS IJIAHETKH, 3aTeM
— OyKkBa, O3HAUArOIas MOJyMeCsI] IaThl OTKPBITHA (ToJ pa3nesnéH Ha 24 mo-
TyMecsa, 0003HaYCHHBIX TIOCIE0BAaTENIFHO OyKBaMH anaBuTa).

Tak Kak B T€4eHHE MOJyMeCsa HEPEIKO OTKPHIBAIOT HECKOJIBKO IUIAHE-
TOK, OHH 00O3HA4aroTCsA BTOPHIMH OykBaMu B mopsiake aidasura. Ecim 24
6yKB HEXBATACT, MOBTOPAIOT MX CHadajla, HO C YUCJIaMH BO3JIC HHUX. Hanpn-
Mmep, 1932 EA, ects actepoun, OTKphITHI B 1932 1. B IepBOil MONOBUHE Map-
Ta, 25-i no cuéry. [locne BbIUMCIEHNS OPOUTHI BHOBH OTKPBITOM IIAHETHI
OHa MOJTy4YaeT MOPSAIKOBBII HOMEp, a 3aTeM U UMs.

W3 MHOXECTBa MaJbIX IUIAHET, BEPOSITHO, JIMIIL HEOOJbIIas 4acTh MOKa
JIOCTYIIHA aCTPOHOMUYECKUM HMHCTPYMEHTaM, OCTalIbHBIE YCKOJIB3al0T OT Ce-
Te oxoTHHKOB. Ilo pacu€raMm 4YHMCIO acTEpoOHIOB B COJHEYHOW CHCTEME
JOTDKHO OBITH mopsaaka 40-50 TeICsY.

B Hacrostiiee BpeMst 4MCIIO yIOBICHHBIX aCTPOHOMAMH IUTAaHET-KapIINKOB
MIPEBBIIIAET MOITOPHI THICSIYM: W3 HUX CBBIIIE COTHH OTKPBITO ACTPOHOMAaMH
Cumensckoii obcepBaropun (B Kpeimy, Ha 6epery UépHOTO MODS), TITaBHBIM
o0Opa3oM crapaHusMHU ycepaHoro yoBia actepounos I'. H. Heylimuna. Yura-
TeJb HE YAUBHUTCS, BCTPETUB B CIIMCKE MajbIX IUIAHET TaKHE HMMEHA, Kak
«Bnagunena» (B gects Bnagumupa Unenua Jlenuna), a takxe «Mopo3oBus»
n «DurHepus» (B 4ecTb muMccensOyprekux repoes), «Cumensa» u ap. o
YHCITy OTKPBITHIX acTeponioB CuMen3 3aHMMaeT OJTHO M3 MEPBBIX MECT CpeH
obcepBaTopuil MUpa; MO pa3pabOTKe TEOPETUUECKUX BOMPOCOB, CBA3AHHBIX C
acTepouJaMu, COBETCKas aCTPOHOMHMS TaKkKe 3aHUMAeT BHIHOE MECTO B MH-
poBoii Hayke. IHCTUTYT TeopeTnueckoi actpoHoMun Akaaemuu Hayk CCCP
(B Jlennnrpazne) B TeueHHE MHOTHX JIET IPOBOJMT MPEABBIYHICIEHHUE MTOJI0OXKE-
HUHM OOJIBIIIOTO YHCIAa MaJbIX IUIAHET W YJyYIICHWE TEOPHH WX IBHKCHHUH.
WHCTUTYTOM €XEeromHo MyOIMKYIOTCS IIPEIBBIYHMCICHHBIC IIOJIOKCHUS Ha
HeOe MaJbIX IUTaHeT (Tak Ha3elBaeMBbIe 3 () € M € P ¥ T Bl ) UL BCceX oOcepBaTo-
puil mupa.

Pasmeps! ManbIx MIaHeT KpaifHe pa3sHooOpas3Hbl. Takux KPYITHBIX, Kak
Hepepa nwmm INammama (quametp 490 kM), HaCUMUTHIBACTCA CPEIOH HUX BCETO
HecKosibKko. OKOJIO CeMH JIECATKOB acTepOMIOB OOJIaJalOT IONEPEYHUKOM
cbiie 100 kM. bomblnas 4acTh M3BECTHBIX IJIAHETOK UMEET B JUAMETpPE OT
20 no 40 kM. Ho ecTh MHOTO U COBCEM «KPOILEYHBIX)» aCTEPOUAOB, TUAMETP
KOTOPBIX €/[Ba JOCTUTaeT 2-3 KM (CIIOBO «KPOILICYHBIH» B3SITO B KAaBBIYKH,
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MOTOMY YTO B YCTaX acTpOHOMAa €ro HaJ0 MOHMMAaTh OTHOCHTEIBHO). XOTs
00HapyKeHBI JaleKo emé He BCE WICHBI KOJbIA aCTEPOUIOB, €CTh BCE Ke
OCHOBAaHUA YTBCPKAATh, YTO COBOKYIIHas Macca BCEX aCTCPONUI0B, OTKPBITBHIX
1 HEOTKPHBITHIX, cocTaBisieT okojio 1000-i1 monu maccsl 3emHoro mapa. [loma-
rafoT, 4TO OTKPBITO IOKa He Oosiee 5% TOro yucia acTepouioB, KOTOPOE MO-
KEeT OBITh IOCTYITHO COBPEMEHHBIM TEJIECKOTIaM.

«MoHO OBIIO OBI TyMaTh, — MUCAJ HAII JIYYIIHH 3HATOK ATUX IUIAHETOK
I'. H. HeyiiMuH, — 4TO (u3uyeckne CBOMCTBA BCEX acTEpOUIOB NPHOIN3U-
TEJILHO OIMHAKOBBI; B JAEHCTBUTEIBHOCTH XK€ MBI CTAJIKHBAEMCS C ITIOpa3u-
TEJIBHBIM pa3zHooOpasueM. Tak, yke olpeaeneHust OTpakaTebHON crocoOHO-
CTH TIEPBBIX YETBHIPEX acTeponaoB mokasamu, uyro Llepepa u Ilammama orpa-
JKaIOT CBET, KaKk TEMHBIE TOpPHbIE MOpoas! 3eMin, FOHOHA — Kak CBETJIBIE IMO-
poxsl, Becta — mogo6HO 6enpiM obakaM. D10 TeM Oolee 3araiodHo, YTO ac-
TEpOUAbI 1O CBOEGH MaJOCTH HE MOTYT YAEpXaTb OKOJIO ceOsi arMoc(epsl;
OHU, HECOMHEHHO, JIUIIEHBI MTOCJIEAHEH, U BCIO Pa3HHUIY B OTPaKaroOIIeH CIo-
cobHocTH MMPpUXOAUTCA NPUITHUCATh CaMUM MaT€puajiaM, U3 KOTOPBIX COCTOUT
TIOBEPXHOCTDH IIAHETBD).

Hexortopble Manble IUIaHEThl OOHAPY)KUBAIOT KoJieOaHMsl OJiecka, CBHE-
TENILCTBYIOMIME 00 NX BpaIlleHUH BOKPYT CBOMX OCEW M HENPaBWILHOH (opme.

Hamu oaukaiimme cocean

YIOMSIHYTHIHA B IPEABIAYINEH CTaThe acTepon AOHHC BBIICISICTCS Cpe-
1 JIPYTUX HE TOJNBKO UPE3BBIYAHO OOJBIION, YHCTO KOMETHOH BEHITSHYTO-
CTBIO cBOeH opOuTHl. OH 3aMedaTeNeH U TeM, YTO IMOAXOIUT OYCHb OJHM3KO K
3emste. B ron cBOEro OTKpHITHS AJOHHC NPOJIETEN HA PACCTOSIHUM 12 M-
mroHoB kKM oT 3emin. [IpaBma, JIyHa Ommke k Ham, HO Benb JIyHa, XOTSA H
3HAYUTEIBHO KPYIHEEe acTEePOHJIOB, PAHIOM HI)KE UX: OHA HE CAMOCTOSTEIb-
Hasl IJIaHeTa, a CIOYTHHK IUTaHeThl. Jlpyroit actepoma — AMNOJUIOH — TaKkKe
BIIpaBe YHCIUTHCA B CIIHUCKE TUIAHET, CAMBIX OJH3KUX K 3emyie. DTOT acTepous
MpOIIEN B TOJ CBOCTO OTKPHITHS HA PACCTOSHUU BCETO 3 MUJUTMOHOB KM OT
3emuu. Takas AucTaHIMs JO/DKHA OBITH NMpH3HAHA (HA TUTAHETHYIO MEPKY)
OuYeHb KOPOTKOM, ToTOMY uTO Mapc He mpubimxkaercs: K 3eMiie MeHee YeM Ha
55 mMumnoHOB KM, a BeHepa nmoaxoauT k HaMm He Ommke 40 MUJITHOHOB KM.
JIro6onbITHO, UTO K Bernepe TOT ke acTepomn mpuOIMKaeTcs emE TecHee:
Bcero Ha 200 000 kM — BmBoe Ommxke, yeM JlyHa k 3emne! Bosee tecHoro
COMKEHNS IDTAHET MBI B COJTHEYHOU CHCTEME HE 3HACM.

OTOT HaIl TUNIAHETHBIA COCE]l 3aMedaTeseH emé U TeM, 9TO OH OTHOCHUTCS
K YHCIy CaMBIX MaJICHBKHX IUIAHET, 3apETHCTPHPOBAHHBIX ACTPOHOMAaMHU.
Huametp ero He 6ombiie 2 KM, a MOXeET ObITh, U MeHbIIe. B 1937 r. 6511 OT-
KpHIT actepouna ['epmec, KOTOPBI MOXET WHOTIA COMM3UTHCA ¢ 3eMiéil Ha
paccTosiHIe TOTO JKe MopsaKa, Kakoe otaesteT oT Hac JIyny (500 Teicay km).
Juametp ero He mpeBbIIIaeT 1 kM.
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IToyuntenbHO paccMOTpETh Ha 3TOM IPUMEPE, YTO O3HAYaeT Ha SI3BIKE
ACTPOHOMHH CJIOBO «MaJEeHbKHI». KpomeuHslii actepon, IMEIOHiA B 005~
éme Bcero 0,52 KM3, T. €.

520 000 000 M,
€CJIM OH IPaHUTHBIM, BECUT IPUMEPHO

1 500 000 000 T.

W3 Takoro marepuana MOxHO ObIO0 ObI Bo3BecTH 300 TakMX COOpYyXe-
HUH, KaKk XeorcoBa MupaMua.

Brr BuanTe, Kak cBO€0Opa3HO HANO TMOHWMATH CIIOBO «MAaJICHBKHID», KO-
T/1a €r0 YHOTPeOIIIeT aCTPOHOM.

HonyTunku IOnuTtepa

Cpenn 1600 m3BECTHBIX IMMOKAa acTEPOHMIOB BBIAEISETCS CBOMM 3aMeua-
TENBHBIM ABMXECHHEM TPYIIa U3 MSATHAALUATH MalbIX IJIAHET, KOTOPHIM IpH-
CBOEHBI UMEHA IrepoeB TposHCKoN BOMHBL: Axunn, Ilarpokn, lek-
Top, Hectop, IIpumwam, ArameMHOH Hu T. A Kaxasil «TposHE»
KpyxuTtcs okosio ConHua tak, 4ro oH, Omutep n ConHie B 1000 MOMEHT
PacIOJIOKEHbl B BEPIIMHAX PAaBHOCTOPOHHEIO TPEyrojbHUKa. «TposiHLEB»
MOXHO CYMTaTh CBOEOOpa3HBIMHM HomyTuukamu OmmTepa, KOTOpbIE CONpo-
BOJK/IAIOT €ro, OCTaBasCh Ha OOJIBIIOM PACCTOSHUM: OJHH HaxoJsrcs Ha 60°
Brepenu fOnurepa, apyrue — HACTOJIBKO K€ MO3aJH HETO U BCE 3aBEPLIAIOT
060poT oxono CoJtHIIa B OTHO M TO JK€ BPEMSI.

PaBHOBecHe 3TOr0 IMIAHETHOTO TPEYTONBHUKA YCTOMYHMBO: eciy OBl acTe-
POWA BBIIIENT U3 CBOETO MOJOKEHHS, CHIIBI TSATOTCHUS BEPHYJIHN OBI €ro K Io-
KHHYTOMY MECTY.

3a70/1T0 10 OTKPBITHS «TPOSIHLIEBY ITOJOOHBIN CITydal IMOJBIKHOTO PaB-
HOBeCHsI TPEX MPUTATHBAIOIINXCS TEJ OBUI MPETYCMOTPEH B YHUCTO TEOPETH-
YeCKHX HCCIIENOBaHMAX (paHIly3ckoro MaTemaruka Jlarpamxka. OH paccMmar-
pHBa 3TOT Clydail Kak JIFOOONBITHYI0 MaTeMaTHUECKYIO 3ajady U IoJjarai,
YTO €/IBa JIU IIe-HUOY/Ab BO BCEJICHHOM MOJIOOHBIE COOTHOIICHHS OCYLIECTB-
JISIFOTCSL PeaIbHO. Y Cep/IHbIe MOUCKH acTepOWIOB TIPUBEIN K TOMY, YTO IS
TeopeTuuecKkoro ciydas Jlarpawxka HaiijeHa ObUla peajibHasi MJUTIOCTpaLUs B
npezenax Haueil coOCTBEHHOI IIaHeTHOW CHCTEMBI. 37iech HarJIsaHO OOHa-
pyXHBaeTcs, Kakoe 3HaueHUE ISl Pa3BUTHsSI aCTPOHOMHHU MMEET TIIaTeIbHOEe
H3y4YeHHE TeX MHOTOUYHCIICHHBIX HEOECHBIX TeJI, KOTOPbIE OOBEANHSIIOTCS IO/
HaVMEHOBaHNEM MaJIbIX TUIAHET.

Yy:xue HeOeca

M=l coBepmmiim y)XKe BOOOpa)kaeMblii IepenéT Ha MOBEpXHOCTH JIyHEL,
4TOOBI OPOCHUTH OTTY/1a OCTJIBIN B3IJIsA]] HA HAIly 3eMIIIO U JPYrHe CBETHIIA.

IToceTnm Temneps MBICICHHO MJIAHETHI COTHEYHOM CUCTEMBI U TTOJIFO0yeM-
Csl OTKPBIBAIOIIMUCS OTTYa HEOECHBIMH KapTHHAMH.
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Hauném ¢ Benepsr. Ecan Op1 aTMochepa Obuta TaM JOCTATOYHO TIPO-
3pa4Ha, MBI yBuAenu Obl auck CoiHIA, BABOE OOJBIIMI MO IUIOMIAAU, YeM
TOT, KOTOpBIM cuser Ha HameM HeOe (puc. 68). COOTBETCTBEHHO JSTOMY
ComnHue nockiiaeT Ha BeHepy BiBoe OoJibllie TeILIa M CBETa, YeM Ha 3eMIIIO.
Ha tounoM Hebe BeHepnl Hac mopasmia Obl 3Be37a HEOOBIUANHHON SPKOCTH.
Orto — 3emits, CUSIOIIAs 3]IeCh TOpa3o sApye, ueM BeHepa y Hac, XOTs pa3me-
pBI 00euX IUTAHET IMOYTH OJJMHAKOBEL. JIETKO MOHATH, TOYeMy 3TO Tak. BeHepa
Kkpyxurcs okoyo Comnnia ommke, yem 3eminst. [loaToMy B Opy HauOombIICH
e€ 6mm30cTH K 3eMIle MBI COBCEM HE MOKEM e€ BHICTh: OHa OOpaIleHa K HaM

"C Bewers:

= C Carroms ]
[_C Hearyua ]

Puc. 68. Bugumbie pazmepst ConHia ¢
3eMiu U APYTHUX IIaHET.
HEOCBEeIIEHHONH cTOopoHOW. OHa JOJDKHA HECKOJBKO YJAIUTHCS B CTOPOHY,
4YTOOBI CTAaTh BUIMMOM, M TOTJa CBET MCXOJUT JIMIIb OT Y3KOTO cepma, co-
CTaBJIIONIET0 HEOOJBIIYIO YacTh Ancka Benepsl. 3emus ke Ha HeOe Benepst
B NIOpY HauOoJbIIel OJIM30CTH K HEHM CBETUT MOJIHBIM JINCKOM, KaK y Hac
Mapc B nporuBoctostaun. B Wtore 3emis Ha HeGe Benepsl, Haxo/s1ch B MOJI-
HOH (aze, cBeTUT B mIecTh pas sipue, yeM BeHepa y Hac npu Haubombei eé
SIPKOCTH, €CIIH TOJIBKO, TIOBTOpsieM, He0O HaIlleil coceaKH BIIOJHE sICHO. bruto
OFBI, OTHAKO, 3a0IyKICHHEM AyMaTh, YTO 3€MHOE CHUSHHUE, OOMIBHO 3ajMBas
HOYHYIO TIOJIOBHHY BeHepbl, MOXeT 00yCIOBHUTH €€ «IIeTIeNbHBIA CBET»: OC-
BemieHre Beneprr 3emin€ii paBHO MO CBOEH CHIIE OCBEIICHHIO HOPMAITbHOW
CBEUYH C paccTosHUA 35 M; 3TOro, KOHEYHO, HEJOCTATOYHO, YTOOBI MTOPOJUTH

SBJICHUE «IIETIEJIBHOTO CBETa).

K cBery 3emun Ha HeOe Benepbl nprcoequHsieTcsi HepeaKo enié cBeT Ha-
uieit JIyHsl, koTopas cama 1o cebe cusieT 3/7iech B 4eThIpe pasa sipue Cupuyca.
EnBa i Bo Bcell conHeuHOMN cucTeMe HainETcss 00bEKT OIMcTaTeNbHee IBOH-
Horo cBetuna 3emuts — JlyHa, ykpamaromero He6o Beneprl. Habmonarens Ha
Benepe 3HaunTenbHyI0 YacTh BpeMeHH Buaen Obl 3emitto U JIyHy paszneinsHo,
a B TEJIECKOII Pa3INYaIuCh Obl OTTY/IA JTasKe ETANIN JIYHHOH MOBEPXHOCTH.

Hpyras mianeta, sipko customas Ha Hebe Benepsr — Mepkypwuii, e€ yT-
peHHSISI U BeuepHss1 3Be3nma. Brpouem, u ¢ 3emmn Mepkypuid BUACH SpKOit
3Be30i, mepen kotopoil MepkHeT cBer Cupmyca. Ha Benepe sta 1uranera
CBETHUT IOYTH B TPH pasa sipue, 4eM Ha 3emie. 3aTo Mapc cusiet B 2% pasa
crmabee: 9yTh TycKiiee, 4eM y Hac cBeTuT KOomutep.

Yto kacaeTcsi HEMOABMKHBIX 3BE3/], TO OUEPTAHUSI CO3BE3AUI COBEPIIEH-
HO OJIMHAKOBBHI Ha HeOe BceX IUIaHEeT COJHEe4YHOH cuctembl. C Mepkypus, ¢
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IOmmrepa, ¢ Carypha, ¢ Henryna u ¢ IliryroHa MBI yBUAETH OBl OHU U TE XK€
3BE3/IHBIEC y30phl. Tak BENUKO yAaneHUe 3BE37 [0 CPABHEHMIO C IUNIAHETHBIMU
paccTosITHUAMU.

*

YmunmMmcs ¢ BeHepbl Ha MmaneHbkuii Mepkypuil, nepeHecéMcs B
CTpaHHBIN MHUp, JUIIEHHBIA aTMOC(EphI, HE 3HAIONIMA CMCHBI THS W HOYH.
CosHIIe HENOABMYKHO BUCHT 3JleCh Ha HEOE OrpPOMHBIM JHMCKOM, B IIIECTh pa3
OonpmuM (TI0 TIomIanu), YeM Ha 3emute (puc. 68). Hama ruranera Ha HebOe
Mepkypus CBETHT IpUMEPHO BIBOE sipue, 4eM BeHepa Ha 3eMHOM Hebe. Cama
Benepa cusieT 31ech HeoOBI9aliHO sipko. Hukakast qpyrast 3Be3/ia WM TUIaHeTa
HUTJIC B HAIlel CHCTEME HE CBETHT TaK OCJCIHTENFHO, Kak Benepa Ha 4ép-
HOM, 6e300mauHoM Hebe Mepkypusi.

*

Ilepenecémcs Ha Mapc. ConHIe Kaxercs OTCIOJa AWCKOM, BTpOe
MEHBIINM TI0 TuIoiany, yeM ¢ 3emiu (puc. 68). Hair coOcTBEeHHBIN MUp CHsI-
eT Ha Hebe Mapca yTpeHHe M BedepHel 3Be30il, kak y Hac Benepa, HO
TyckJjee e€, MPUMEpPHO Tak, Kak Mbl BHIUM FOmuTep. 3emist HUKOTIa HEe BUJI-
Ha 3J1eCh B CBOEi MOJIHOM (pa3e: MapcuaHe MOTJIH Obl BUAETH cpa3y He OoJblie
% e€ nucka. Hama Jlyna Bugna Obita Okl ¢ Mapca npoctoMy Iiasy 3Be3ZI0H,
MIOYTH CTOJIb Xke sipkoil, kak Cupuyc. B Teneckomn u 3eMist 1 COMyTCTBYIOIIAs
eit Jlyna nmoka3zanu Ob1 cBoM (asbl.

l'opaszno Oonplie BHUMaHWS JOJDKEH NPHUBIEKATh K cebe Ha MapcOBOM
Hebe Ommkaimmii ciryTHHK Mapca — ©@o6oc: mpu HUYTOKHBIX CBOMX pa3Me-
pax (16 xM B qaMeTpe) OH HACTOJIBKO OJIM30K K Mapcy, 9To B IEpHOJ «ITOJI-
HOoOOCH» cusieT B 25 pas apue, ueM Benepa y Hac. Bropoii criytHuk, Jei-
MOC, 3aMETHO MEHee ApOK, HO U OH 3aTMEBAET CBET 3EMJIM Ha MapcoBOM Hebe.
Hecmotpst Ha masbie pasmepsl, @oboc Tak 01130k k Mapcey, uto ero ¢assl ¢
Mapca xopo1o BUIHBI. YenoBek ¢ 04eHb OCTPBIM 3PEHUEM, BEPOSITHO, 3aMe-
it Ob1 1 dassl [eiimoca ([eiimoc Bunen ¢ Mapca mox yriom 1', a @oboc —
HOJ] YIJIOM OKOJIO 6').

[pexxnae yem HampaBUTHCS Aajiblle, OCTAHOBUMCS Ha IOBEPXHOCTU OJIH-
XKaWmiero crnyTHHKa Mapca. Mbl yBHOMM OTCIOJIa COBEPILIEHHO HCKIIFOYH-
TEJILHOE 3peJIunile: Ha HeOe cusieT, ObICTpo MeHss (pa3bl, UCIIOIMHCKUH JUCK B
HECKOJIBKO ThICSAY pa3 spue Hameld Jlynsl. 910 Mapc. [luck ero 3aHuMaeT Ha
HebOe 41°, 1. e. B 80 pa3 Oompmre, yem y Hac Jlyna. Toxpko Ha Ommkaniem
cnytHuKe FOmuTepa MoxXHO HaOIIOAaTh TOJOOHYIO K€ HEOOBIYalHYIO TOCTO-
MIPUMEYaTeTbHOCTh Heba.

%

IlepeHecémcs Ha MOBEPXHOCTh YIIOMSIHYTOH Ceiuac IIaHEThI-UCIIONIHHA.
Ecmm 651 HEO0 FOnmrepa Opwio sicHo, ConHIle cusiio OBl HA HEM IUCKOM, B 25
pa3 MEHBIINM IO TUIOIIA/IM, YeM Ha HaiieM Hebe (puc. 68); BO CTOIBKO e pa3
CoutHIle TaM U Tyckiiee CBeTUT. KOpOTKUI MATHYACOBO# JIeHb OBICTPO CMEHSI-
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eTcsl HOYbl0; Ha 3BE3MHOM (POHE CTAaHEM HCKaTh 3HAKOMBIE IIAHETHL. MBI HX
HaiéM, HO KaK OHH 3/1eCh M3MEHIINCH! MepKypuil COBEpPIIEHHO TEPSIETCS B
ny4yax Connua; Benepy m 3emito MOXXKHO HaONIONATh B TEJIECKOI TOJBKO B
cymepkax, — oHu 3axonsT Bmecte ¢ Comxuem’. Mapc eaBa 3aMereH. 3ato
CaTypH yCHenIHO COepHUYaeT Mo spKocTu ¢ Cupuycom.

Bunnoe mecto Ha Hebe OmnnTepa 3aHMMAarOT ero JyHbl: cinyTHUKH | u 11
NPUMEPHO TakK ke SIpKH, Kak 3emusi Ha HeOe Benepsl, 111 — Brpoe spue, yem
3emuts, BuauMas ¢ Benepsl, [V u V — B Heckonbko pa3 sipue Cupuyca. Uto
KacaeTcsi UX Pa3MepoB, TO BHIMMBbIE ITOTIEPEYHUKH IEPBBIX YETHIPEX CITyTHH-
KoB Oompmie BuauMmoro monepeynnka ComHia. IlepBble Tpu CIyTHHKa NpH
Kax1oM o0opoTe morpyskarorcsi B TeHb IOmurepa, Tak uTo B (paze mojaHOro
JVICKa OHW HUKOTZAA HE BUIHBL [l0oJTHBIE CONHEUHBIE 3aTMEHHS TOXKE OBIBAIOT
B 3TOM MHpE, HO O0JIaCTh MX BHAMMOCTH OOHMMAET JIMIIb Y3KYIO MOJOCKY
moBepxHocTH FOmmTepa.

EnBa mu, Bupouem, armocdepa Ha FOnurepe Tak ke mpo3pauHa, Kak y Hac
Ha 3emie: U 3TOTO OHAa TaM CIIMIIKOM BBICOKAa M IUIOTHA. 3HAYUTENbHAs
IUIOTHOCTH aTMocdepbl MokeT o0ycnoBuTh Ha HOnurepe coBepiieHHO cBOe-

00pa3HbIe ONTHUYECKHE SBICHUS, CBA3aHHBIE C IIpe-

JoMiueHueM Jyueil cBera. Ha 3emine mpenomienue

nydeil aTrMoc(epoil HE3HAUWTENBHO M ITOPOXKIAET

JIMIIH TOMHATHE (ONTHYECKOE), CBETHII Ha Hebe (CM.

cTp. 29). Ho mpu GombIIoii BEICOTE U IIOTHOCTH aT-

! Mocgepsl Ha lOmuTepe Bo3MOXHBI Topaszio Oojee
/  3aMeTHBle onTuyeckue sBieHus. Jlydm, mcxomsmme
' U3 TOYKH TOBEPXHOCTH (puc. 69) OUeHb HAKJIOHHO,
i BOBCE HE MOKHJAIOT aTMoc(epsl, a 3arubarorcs K
Prc. 69. Bo3MOKHOS MIOBEPXHOCTHU IIJIAHETHI, KaK PaJHUOBOJIHBI B 3€MHOMN
ckpuBiienne nmy4eit ceeta B aTMoc(epe. HaOmonarens, Haxonsmuiics B 9ToH
armocepe FOmirepa. (O royge, MOKET BHAETh HEYTO COBEPIICHHO HEOOBI-
CIICACTBUAX 3TOI'O SABJICHUA o
cM. B TeKCTE.) yaiiHoe. EMy Oyzmer ka3aTbcsi, 9TO OH CTOHMT Ha JHE
OrpoMHOM yaiu. BHyTpu yamum pacrnosiokeHa Mmo4TH
BCS IIOBEPXHOCTh OTPOMHOM IUTAHETHI, OUEPTaHUSI KOTOPOH OSN3 KpaéB yaiu
CWJIBHO CXaThl. A HaJ Jaiel rmpoctupaercs HeOo — He ToiaHeba, Kak y Hac, a
oYty Bc€ HEOO, UMb y Kpa€B Yallld TyMaHHOE M pa3MbITOE B OUEPTAHMSX.
JlHeBHOE CBETMJIO HUKOTJIa HE MOKUAAET 3TOT0 CTPAHHOIo Heba, Tak YTo I0-
smyHouyHoe COJHIIE MOXKHO BHZETH C JIF000TO MyHKTA IUIaHeThl. JleficTBUTEINb-
Ho 11 Ha lOnuTepe nMeroTcs Takue HeoObIualHble yCIOBUsI, — [TOKA CKa3aTh,
KOHEYHO, HeJb3sl.

HeoOnikHOBeHHO 3((dexTHOE 3penuile npeactapiser cam KOmnurep, Bu-
JUMBIH cO cBOMX Omkalmmx cryTHHKOB (puc. 70). Hampuwmep, ¢ msroro
(camoro OJM3KOro) CIYyTHHKa WCIIOJMHCKUI IUCK IUIAHETH MMEET IoTeped-
HUK moutd B 90 pa3 Oomblne Hairei .HyHLIZ) W CHUSIET BCETO B LIECTh-CEMb Pa3

U 3emus ceerut Ha Hebe FOmuTepa 3B€3/10it BOCMOI BETMUHHDI.
? VrioBoii auamerp FOmuTepa, paccMaTpHBaeMOro ¢ 3TOT0 CIyTHHKA, — Goiee 44°.
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cnabee Connna. Korma oH kacaercst TOpU30HTa HIXKHUM CBOMM KpaeM, €ro
BEPXHHH Kpall MIPUXOAUTCS Y CepeinHbI HEOOCKIOHA. A MOrpyXasch MOJ To-

PHU30HT, JWCK ATOT 3aHMMaeT BOCBMYIO 4acThb Bcero kpyrosopa. Ilo stomy
OBICTPO BpaIIAIOIIEMYCS IUCKY MPOXOJST BpeMs OT BPEMEHH TEMHBIE KPYK-
KU — TEHH FOTUTEPOBBIX JIyH, OECCHIIbHBIX, KOHEYHO, CKOJIbKO-HHOY/Ab 3aMeT-
HO «3aTMHTb)» FMTAaHTCKYIO TUIAHETY.

Ilepexons k cnenyromen mia-
Here, kK CaTypHY, IpOCIeINM
JJMIb 3a TCM, B KAKOM BHJC npea-
CTaBIAIOTCA  HaOJIOgaTeNlo  Ha
CarypHe 3HaMEHHUTBHIE  KOJbIIA
oTo  mmaHeThl.  OKa3bIBaeTcd,
TPEXJIC BCEro, YTO KOJbIA BHUTHBI

HC CO BCEX TOYECK IMOBEPXHOCTHU
Carvpua. HauuHas oT Hou B Puc. 71. Kak onpenenuts BUIUMOCTD CaTYPHOBBIX
ypHa. OT HOJIFOCOB 10 KOJIel ISl pa3/IMuHBIX TOUEK TTOBEPXHOCTEN 3TOH

64-11 mapannenu pacroyiokKeHbl T€  mmaners. B HoJIsIpHOU obacTh 10 64-ii mapane-
MGCTa, rﬂe KOJIbIIA BOBCE HE BI/IH— JIM KOJIbIIA HC BUIHBI COBCCM.
Hbl. Ha TpaHHIle STHX MOJSIPHBIX 00JIACTed MOXKHO BHIETH JIUIIb BHEITHHA
Kpait HapyxHOTO KoJbma (puc. 71). Haunnas ¢ 64-ii mapammienn mo 50-it yc-
JIOBHSI BUIUMOCTH KOJII YIyYIIAroTCs, BUAHA BCE OOINBIIAs WX YacTh, a HA
50-% mapannenu HabmIOgATENb MOXKET JIOOOBAThCS BCEW IMMPUHOU KOJIEII,
KOTOpPBIE 37€Ch MPEACTABIAIOTCS MO HanbombmmM yrioMm — B 12°. bmmke
9XBATOPY IUIAHETHI OHU CY>KHUBAIOTCS ISl HAOMIOOaTe s, XOTA M IOJHUMAIOT-
cs BBINIE Hax ropu3oHToM. Ha camoMm skBatope CaTypHa MOXHO HaOJIIOIaTh
KOJIbIIA B BUJIC OYCHb Y3KOH IOJIOCKH, MepeceKarolieii HeOeCHbIH CBOJ C 3a-
Maja Ha BOCTOK U IMPOXOJISINEH depe3 3eHUT.

CkazanHOe He JaéT emé MOoJHOTO MPEACTABICHUS 00 YCIOBHUAX BHIMMO-
cTH Koien. Hamo moMHUTH, 9TO OCBEIlEHAa BCET/ia TOJIBKO OJTHA CTOPOHA KO-
JIeTI, Apyras OcTaéTcsl B TCHH. JTa OCBEUICHHAS YacTh BHUIHA JIUIIH C TOW TIO-
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Mepkypuii B HauOOJb-
nreil 011M30cTH (HEBUMM)
U B HamOoNbIIeM ypaaje-
HUH

Benepa B HambombIIeit
0JIM30CTH (HeBUAMMA),
HanOOJIBIITNHA BUIUMBIN
cepn M B HaWOOJbIIEM
yAaJIeHUN

Mapc B HauOosbIIeH OJTU-
30CTH M B HanOOJbIIEM
yIaJICHUU

Omurep ¢ 4 naubonee
— |

KPYIHBIMHU CITyTHUKaMHU

CarypH ¢ KpymHEHIIHM
CITyTHHKOM

Puc. 72. Kak BunHa JIyHa U IJIaHETHI B TEJIECKOII, YBEITHYMBAIOIIMIA
IUTAHET U JIyHBI IPEICTABATCS TAKUMHU, KAKIMH BUAUT
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TOTJa JUCKH

HUX TJ1a3 B TEJIECKOII C YKa3aHHBIM BBIIIE YBEIINUCHUEM.

>

B 100 pa3. PucyHok Hano nepkath B 25 ¢M 0T Ii1a3a;
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noBunbl CaTypHa, K KOTOpOH OHa obpalicHa. B TeueHHe MOJOBHHBI IOJITOTO
CaTypHOBA To/la MOKHO BHETh KOJIbIIA TONBKO C OJHOMN MOJIOBHUHBI TLTAHCTHI
(B ocTanbHOE BpeMsl OHM BUJHBI C APYTON MOJIOBUHBI), 1a U TO MPEUMYILECT-
BEHHO TOJIBKO }:[HeM B Te KpaTKUEC YacChbl, KOTAa KOJIblla BUAHBI HOYbIO, OHU
YaCThI0 3aTMEBAIOTCS TEHBIO IUIaHeThl. Hakower, emé ogHa JFOOOMBITHAS
Mo JpOOHOCTh: IKBATOPHAIbHBIE PAOHBI B TEUEHUE PsAIa 3EMHBIX JIET OBIBAIOT
3aTEMHEHBI KOJIbI[AMHU.

Camas (eeprueckas HeOecHass KapTHHa 0e3 COMHEHHs Ta, KOTOpas OT-
KpbUIAaCh Obl HAOJIIOAATEN0 C OJHOrO M3 OMKalIuX CyTHHUKOB CarypHa.
DTa mmaHeTa cO CBOMMH KOJIbIIaMH, OCOOCHHO B HEMONHOM ¢ase, koraa Ca-
TYpH BUjJieH B (popMe cepria, IPEICTABISIET 3PENUIIE, KAKOTO HENb3sl BHICThH
HU U3 KaKOro APYroro Mecra Haiiel riaHeTHoU cembr. Ha HeOe BBIPHCOBBI-
BAETCSl OTPOMHEBIN CepIl, MepPeCeYEHHBIN Y3KOM ITONOCKOM KOJIEI, KOTOpHIE
HaOIOar0TCs ¢ pedpa, a BOKPYr HUX — IPYIIIA CATYPHOBBIX KOJEI[ TAKXKE B
BHJIE CEPIIOB, TOJIBKO rOPa3I0 MEHBIIINX Pa3MEpPOB.

*

Crnemyromas TabnuIia OKa3bpIBAeT — B HUCXOJIAMIEM TOPSAKE — CPaBHU-
TEJBHBINA OJIECK Pa3HBIX CBETHII Ha HEOE APYTHX IUIAHET:

1. Benepa ¢ Mepkypus 8. Mepkypuii ¢ Berepsl
2. 3emns ¢ Benepsr 9. 3emns c Mapca

3. 3emis ¢ Mepkypus 10. IOnumep ¢ 3emau

4. Benepa c 3emau 11. IOmurep c Benepst

5. Benepa ¢ Mapca 12. IOnwurep ¢ Mepkypus
6. FOnurep ¢ Mapca 13. Catyps ¢ FOnuTepa

7. Mapc ¢ 3emnu

Mszr Beimenmmn NeNe 4, 7 u 10 — By m1aneT ¢ 3e M I H, Tak Kak UX 3Ha-
KOMBIA HaM OJIECK MOXET CIIY>KUTh OIOPOH IS OICHKH BHIUMOCTH CBETHII
Ha JPYTUX TUIaHeTaX. 3/1eCh 0COOCHHO HATJISAHO BHIHO, YTO HAIla COOCTBEH-
Hasl IUTaHeTa — 3eMIIS — 0 SIPKOCTH 3aHMMAaeT OJTHO M3 MEPBBIX MECT Ha HeOe
6mokaiimux k CoNHIy TUIaHeT: fake Ha Hebe MepKypusi OHa CHSIET CHIIbHEE,
yeM y Hac Benepa u FOmurep.

B cratbe «3BE3aHas BenmmumHa TutaHe™ (1. [V) Mbl BozBpaTtumcs Kk 6o-
Jiee TOYHOH, KOJTMYeCTBEHHOM OIleHKe Oecka 3eMiIH U IpyTUX IJIaHeT.

[IpuBoaMM, HAKOHEII, PSIJT YACIOBBIX TAHHBIX, OTHOCSIIUXCS K COTHEUHON
cucreMe. OHU MOTYT MOHAZOOUTHCS YUTATENIO IS CIIPABOK.

Counne: auamerp 1390 600 kM, 006éM (3emmu = 1) 1301 200, macca
(3emmm = 1) 333 434, mutotHOCTH (Bobl == 1) 1,41.

Jlyna: muametp 3473 xm, 06béM (3emimn = 1) 0,0203, macca (3emmu = 1)
0,0123, mrotHoCcTh (BombI=1) 3,34. Cpennee pacctosaue ot 3emuu 384 400
KM.

B tabmune Ha cTp. 134-135 mpuBeneHs! AaHHBIC O IDIAHETaX COJIHEYHON
CHCTEMBL.

Ha puc. 72 mano HarimsimHOE TpEACTaBICHHE O TOM, KaKUMHU KaXXyTcs
IUTaHETHl B HEOOJBIION TENECKOIl, YBEINIUBAIONINKA B cTO pa3. Haxeo misa
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cpaBHeHUs naHa JIyHa, Kak OHa BHIHA TIPH MOJOOHOM YBEJINYEHHHN (PUCYHOK
HaJI0 JeprkaTh Ha PACCTOSHUM SICHOTO 3pEHHS, T. €. B 25 cM oT r11a3). Hampaso
BBEPXY M300pak€H IpH YKa3aHHOM YBEIWYCHUH MepKypHil B HANMEHbBIIIEM H
HanOonpIeM ymaieHuu ot Hac. [lox muM — Benepa, 3arem Mapc, cucrema
IOmurepa n CatypH ¢ kpynHeiimum cBouM crryTHUKOM. ([TogpoOree o Buau-
MBIX pa3Mepax IUIaHeT — CM. B MOei KHHre «3aHuMaTesbHas (GU3MKa», KH. 2,

. IX.)"

! Yenmaromum caMOCTOATEHHO TIOTIONHAT CBOH CBEIEHHS O CONHEUHOH CHCTEME MOXKHO
pexkoMenznoBaTh noapoOHslit «Kype obmeit actponomun» npod. C. H. bnaxko, 'ocrexusnar,
1947.



XV\I

I'JIABA I.I'ETBEPTASI
3BE3/1bI

IHouemy 3B&3bI1 KaxKyTCs 3BE3TaMu?

Fnsms{ Ha 3BE3/1bl HEBOOPYKEHHBIM IJIa30M, MBI BUJIUM UX JIyYHCTBHIMH.

[TprnunHa mydncToro Buaa 3BE3]] KPOETCS B HAIlleM IJIa3y, B HEJOCTa-
TOYHOW MPO3PavyHOCTU XPYyCTalMKa, MMEIOLIEr0 HE OJHOPOJHOE CTPOCHUE,
KaK XOpoIllee CTeKJIO, a BOJOKHKCTOE. BOT uTO roBopuT 06 3TOM I'ennbmromnbi
(B peun «YcHexu TEOPUH 3PCHU»):

«300paxeHNs CBETOBBIX TOYEK, MOIY9aeMbIX B IJ1a3y, HEIPABHIBHO JIy-
yucThl. [IprdarHa 3TOrO JEXHUT B XPYCTAIHNKE, BOJIOKHA KOTOPOTO PACIIOJIOKE-
HBI JIYYUCTO I10 HMICCTU HAIIPaBJICHUIM. Te JIy4H, KOTOPBIC KAXYTCSI HaAM HC-
XOJSIINMH U3 CBETALIUXCS TOUEK, — HAIPUMED, U3 3BE3/I, OTAAIEHHBIX OTOHb-
KOB, — He Oojee, Kak NpPOSBIEHHE JIY4YHUCTOTO CTPOCHHUS XpycTanuka. Ha-
CKOJIBKO 3TOT HEJIOCTATOK IJ1a3 BCEOOLI, BUIHO U3 TOTO, YTO BCSIKas Jy4nCTast
¢urypa oOBIKHOBEHHO Ha3bIBACTCS 3BE3/1000pa3HON».

CymiecTByeT crtocod 0CBOOOANUTHCS OT BIHMSHUS 3TOTO HEIOCTAaTKa Halle-
T'O XpyCTaJINKa U BUJETH 3BE3/IBI O€3 Jrydeid, He oOpamiasch IIPUTOM K yCIIyram
teneckona. Criocod stot emé 400 et Hazax ykazaH Obut Jleonapno na Bun-
YH.

«ITocmoTpH, — TIHIcal OH, — Ha 3BE3BI O3 ITydeil. DTOro MOXKHO JOCTHT-
HYTb, HaOIIOasi MX CKBO3b MAJIOE OTBEPCTHE, CIEIAHHOE KOHIIOM TOHKOM
WTTBI U TIOMEMIEHHOE BIUIOTHYIO K I1a3y. Thl yBHIMIID 3BE3IBI CTONb MAJbl-
MH, 9TO HUYTO JPYroe He MOKET Ka3aTbCsl MEHBILIE).

3TO HE NMPOTUBOPEUUT TOMY, YTO CKA3aHO O MPOUCXOXKICHHUHU 3BE3IHBIX
«ryuei» y I'enpmrosbna. HampoTuB, ONMCAHHBIM ONBIT IOATBEPXKIAET €0
TEOPHIO: CMOTPS CKBO3b BeChbMa HEOONBIIOE OTBEPCTHE, MBI IPOMYCKaeM B
CBOM IJ1a3 JHIIb TOHKUI CBETOBON MyYOK, IPOXOAAILINH CKBO3b LIEHTPAIBHYIO
YacTh XpPYCTajMKa ¥ MOTOMY HE NPETEPIICBAIOIINNA BO3JICHCTBHS €ro JIydu-
CTOIt CTPYKTYpHI'.

U ToBOps 0 «Iydax 3BE3/», MbI HE MIMEEM 31€Ch B BHJLY TOTO JIy4a, KOTOPBIii CIIOBHO TIPOTSA-
rHBaeTcsl K HaM OT 3Be3Jbl, KOIAa Mbl CMOTPHM Ha HeE€ HPHINYPEHHBIM IJIA30M: 3TO SBIICHHE
o0ycnoieHo nuddpakiueii crera Ha pecHUIAxX riasa.
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Wrak, Oynp HaII I71a3 yCTPOSH COBEpILCHHEE, MBI BUAEIN ObI Ha HeOe He
«3BE3IBD», & CBETAIINECS TOUKH.

[ouemy 3BEé3ABI MEPLAIOT, 2 IVIAHETHI CHSIIOT CIIOKOWHO?

OTINYUTE MPOCTHIM TJIA30M HEMOABHKHYIO 3BE31y OT «OIyXKmaromen»,
T.e. IUIaHeThI"), OUYeHb NIErko, JaXe He 3Has KapThl HeOa. [LIaHETHI CHAIOT
COHOKOMHBIM CBETOM, 3BE3ABI XK€ HEMPECTaHHO MEpIaloT, Kak OBl
BCIBIXUBAKOT, APOKAT, MECHAIOT APKOCTb, a APKUC 3BéSI[I)I HCBBICOKO HaJl I'0-
PHU30HTOM eIl€ HEeTPECTaHHO MEPEeTUBAIOTCS Pa3HBIMHU LIBETaMH. «TOT CBET,
— roBoput DaMMapHoH, — TO SIPKHUi, TO ciaObli, epeMexarommuiics, To Oe-
JIBIH, TO 3€NEHBIH, TO KpacHBIN, CBEPKAIOIIUH, KaK MPO3payHbIi alMa3, OJKUB-
JsIeT 3BE3/IHBIE MTyCTHIHK, TOOY’KAash BUIETH B 3BE3/1aX CIIOBHO Tiiasa, TJIsIs-
mye Ha 3eMimo». OCOOEHHO CHIIBHO M KPAacOYHO MEpIArOT 3BE3IBI B MOPO3-
HBIC HOYM M B BETPEHYIO IOTOJLY, a TaK)Ke MOCIe JOXKIs, Korna Hebo ObICTpo
OUHMCTHIIOCH OT Ty4”). 3BE3/IbI, CTOSIIE HAJl TOPH30HTOM, MEPIAIOT 3aMETHEE,
YeM TOpSIIUE BBICOKO B HEOE; 3BE3/bI O€NbIe — CHIIbHEE, YEM XKEITOBATHIC U
KpacHOBATbIE.

Kax u nyuncrocTs, MepLianue HE €CTh CBOMCTBO, MIPUCYLIEE CAMUM 3BE3-
JaM; OHO TPHUAAETCS MM 3eMHOW aTMOC(EpOid, Yepe3 KOTOPYI Jy4H 3BE3
JOJIKHBI HpOﬁTH, MMPEKAC 4YEM JOCTUTHYTH TIj1a3a. HO}IHHBH_H/ICB BBIIIIC HECITO-
KOMHOM Ta30BO# 000JI04KH, CKBO3b KOTOPYIO MBI PACCMaTpUBAEcM BCEJICHHYIO,
MBI HE 3aMETHJIM Obl MepaHusl 3BE3/: OHH CUSIIOT TaM CIIOKOHHBIM, OCTOSH-
HBIM CBETOM.

IIpuunHa MepraHus — Ta e, YTO 3acTaBJsIET JIPOXKATh OTJAIEHHBIE
MPEeIMETHI, KOrJa B 3HOMHBIE JHY [TOYBA CUIbHO HarpeTa ConHIEeM.

3BE3AHOMY CBETY IPUXOAUTCS MPOHHU3BIBATh TOT/A HE OJHOPOAHYIO Cpe-
Jy, HO Ta30BbIE CIOH PA3IM4YHOM TEMIEpaTyphl, pa3IM4YHON IMJIOTHOCTH, a
3HAYNT, ¥ pa3InyHON mpenomisieMocTd. B momo0OHo# aTMocdepe CIIoBHO pac-
CESTHBI MHOTOYHMCIICHHBIC ONTHYECKUE MPHU3MBI, BBITYKIIBIC ¥ BOTHYTHIC JIMH-
3bl, HETIPECTAHHO MEHSIOINE CBOE pacrosioxkenue. JIyun cBeTa mpeTeprieBa-
10T B HUX MHOTOYHCIICHHBIE OTKJIOHEHUS OT MPAMOIO MYyTH, TO COCPEIOTOUYH-
BasiCh, TO pacceuBasicb. OTCIOa — YaCThIE U3MEHEHUsS SIPKOCTH 3BE3/Ibl. A Tak
KaK IPeJOMIIEHHE CONPOBOXKAAETCS [IBETOPACCESIHUEM, TO HapsAmy ¢ Komeda-
HUSIMU SIPKOCTH HAOIIOAAI0TCS U N3MEHEHUSI OKPaCK U .

«CymiecTBy0T, — MUIIET MyIKOBCKUM acTpoHOM I'. A. Tuxos, uccrieno-
BaBILIMWI SIBICHHE MEpPLAHUS, — CIIOCOOBI, MO3BOJIAIONINE COCUYHTATh YHCIIO
IepeMeH LBeTa MeplLaroliell 38e34bl B onpenenéHHoe Bpems. OkasbiBaercs,
YTO 3TH IEPEMEHBI COBEPIIAIOTCS YPE3BBIYalfHO OBICTPO, M YUCIIO MX KOJIeO-
JIeTCsl B pa3HbIX CIy4asX OT HECKOJIBKUX JIECATKOB JI0 CTa M 0oJIee B CEKYHIY.
Y6enutbcs B 3TOM MOXHO CIEAYIOIIMM MPOCTHIM criocoOoM. Bozpmute Ou-

D [TepBoHAYANBHBIi CMBICT IPEYECKOTO CIIOBA «IUIAHETa» — «OITY KIAIOMIAs 3BE3/1ay.

? JleToM CHIIBHOE MepIaHHe SBISETCS TIPU3HAKOM TIPHONIKEHNS IO/, TaK KaK yKa3bBa-
eT Ha OJM30CTh LMKIOHA. [lepen M0XkAEM 3BE3/bI OTIMBAIOT NPEUMYIIECTBEHHO CHH UM I(BE-
TOM, nepe] 3acyxoit —3en € H bl M (XaHeBckuil, «CBETOBbIC SIBJICHUS B aTMOC(HEPE»).
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HOKJIb U CMOTPHUTE B HETO Ha SAPKYIO 3BE3[y, MPUBOAS OOBEKTUBHBINA KOHEII
OMHOKIIA B OBICTpPOE KPYTOBOE BpalleHHe. Toraa BMECTO 3BE31bI BBl YBHIHUTE
KOJIBIIO, COCTOSAIIEEe M3 MHOTUX OTAEIHHBIX Pa3HOIBETHHIX 3BE3x. [Ipu Goiee
MEIJICHHOM MEpLaHNH WX MIPH OYeHb OBICTPOM IBMKCHUN OMHOKIIS KOJIBIIO
9TO paclajaeTcsi BMECTO 3BE3A Ha PA3HOIBETHBIC AYTH OOJBIION W MaJIOH
JJIAHBDY.

OcTtaércst O0BSICHUTH, TOYEMY IIAaHETHI B OTJIMYME OT 3BE3]] HE MEPILAIOT,
a CBETAT POBHO, CIOKO#HO. [1aHeTsl ropas3no Ommke K HaM, 4eM 3BE3.IbI;, OHH
MO3TOMY TPENCTABIISAIOTCS IJ1a3y HE TOUYKOM, a CBETSIIUMCI KPY K OUKOM,
JIUCKOM, XOTSl U CTOJIb MaJbIX YTJIOBBIX Pa3MEPOB, YTO BCIICJACTBUE UX CIIETIS-
el SIPKOCTHU 3TU YTIIOBBIE pa3Mephl MOYTH HEOLYTUMBI.

Kaxnas ornenbHasi Touka TaKOro KpyXKa MEPLAET, HO EPEMEHBI SIPKO-
CTHU U LIBETA OTIEJbHBIX TOUEK COBEPIIAIOTCS HE3aBUCUMO OJHA OT JIPYrOi, B
pPa3HBIe MOMCHTH BPEMEHH, a TIOTOMY BOCIIOJNHSIOT APYT Apyra; ociadie-
HUE SPKOCTH OJTHOM TOUKH COBNAJAET C YCUJIEHUEM SIPKOCTH JAPYroil, TaK 4TO
o0I1ass cvta CBeTa INIaHETHI OcTaércs Hem3MeHHOM. OTcroma — CIOKOMHBIM,
HEMepIAroImni OJIeCK TUTaHeT.

3HAUUT, MJIAHETHl MPEACTABIAIOTCS HAaM HEMEPIAIOUUMHU IMOTOMY, YTO
MepHaIOT cpa3y BO MHOT'MX TOYKaX, HO B pasHme MOMCHTBI BpeMeHI/I.

Buane! Jau 3B€34b1 AHEM?

JIHEM Haj HAIIMMU FOJIOBaMU HAXOMATCS T€ CO3BE3/HsI, KOTOpPbIE MOJTroa
Ha3aJl BUJHbI OBUTM HOYBIO U CIYCTS IIECTh MECSIICB BHOBb YKPacsT HOYHOE
Hebo. OcBemenHas atMocgepa 3eMau MellaeT HaM MX BUJETh, TaK KaK 4ac-
THIBI BO3/yXa PacCceWBalOT COJHEYHBIC JIydd B OOJIBIIEM KOJIMYECTBE, YEM
TOCHUTAOT HAM 3BE3/Ib1 .

HecnoxxHBbIi OINBIT MOXKET HAMNIAHO MOSICHUTB 3TO UCUE3aHUE 3BE3N MpU
JHEBHOM cBeTe. B OOKOBOI CTEHKE KapTOHHOTO SIUKa IPOOUBAIOT HECKOIIb-
KO JIBIPOYEK, PAcIlOIOKEHHBIX HAMOA00Ne KaKOTO-HHOYIb CO3BE3IMS, a CHa-
PYKU HaKJIEHWBaIOT JUCT Oenoit Oymaru. SInuK moMenIaroT B TEMHYIO KOMHa-
Ty M OCBEINAIOT W3HYTPH: Ha IPOOUTON CTEHKE SIBCTBEHHO BBICTYIIAIOT TOTA
OCBEILICHHbIE M3HYTPH ABIPOYKH — 3TO 3BE3IBI Ha HOYHOM Hebe. Ho crout
TOJBKO, HE NpeKpalas OCBEIECHUS U3HYTPH, 3aKeUb B KOMHATE JOCTATOYHO
APKYIO JIaMITy, 1 UCKYCCTBEHHbIE 3BE3/bl HA JIMCTe Oymaru OeccienHo ucue-
3a10T: 9TO «IHEBHOM CBET» TaCUT 3BE3BI.

Yacto MMpUXOAUTCS YUTaTh O TOM, YTO CO JHA FJ'Iy6OKI/IX maxT, KOJoAUCB,
BBICOKHX JBIMOBBIX TPYO M T. II. MO’KHO pa3iiyarhb 3BE3/bI M THEM. DTO pac-
npocTpaHéHHOe yOeXIeHHue, MOAIEeP)KUBAEMOE CCHUIKAMH Ha aBTOPUTETHHIC

! Ha6mosast He6o ¢ BHICOKO# TOPEI, T. €. IMes CaMyTo TUIOTHYIO M 3abUISHHYIO YacTh aT-
Mocdeps! HIKe ce0sl, MOXKHO BHIETh HanOoJjee sspkue 3BE3/1bl M B AHEBHbIC Yachl. Tak, ¢ BepIIu-
Hbl Apapara (5 KM BBICOTBI) 3BE3/1bI IEPBOIl BEIMYMHBI XOPOILIO PA3IMYAIOTCS B 2 yaca AHs; HeOO
taM TéMHO-cuHee. (CTpaHHBIM 00pa3oM, OfHaKo, koMaHza crparocrara «OcoaBuaxuM 1», Haxo-
Jiick Ha BbicoTe 21 KM, OTMETHIA, 4YTO 3BE3J HE BMJHO HHMKAKUX, XOTs HE0O TaM «4EpHO-
(uoneroBoex» cornacHo 3anucsiMm Denoceenko u Bacenko.)
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MMEHa, TOJIFKO B HEeJaBHEE BPeMs MOJBEPTHYTO OBLIO KPUTHUECKOW MPOBEPKE
¥ HE MTOITBEPIIIOCE.

B cymHocTH, HU OJUH U3 MMUCABIINX 00 3TOM aBTOPOB — OT APUCTOTENS B
npeBHoctu 10 xona I'epmens B XIX B. — He Habmroman 3BE31 caM MpH MO-
OOHBIX yCIOBHAX. Bce CCBUTAlOTCS Ha CBUACTENBCTBO TpeThHX Jnl. Ha-
CKOJIbKO, OJTHAKO, MaJI0 HAJAEKHBI OBIBAIOT CBHICTCILCTBA «OUYCBUIIICBY, MMO-
Ka3bIBaeT CJCOYIONIUI JIIOOOMBITHBIN TpuMep. B amMepukaHCKOM KypHaie
MOSIBUJIACH CTaThsl, OTHOCUBIIAS JHEBHYIO BUAMMOCTH 3BE3]] CO JIHA KOJOIIIEB
K uncity 0aceH. MHeHHE 3TO ObLIO SHEPTHYHO OMPOBEPTHYTO MHUCEMOM OIHO-
ro depmepa, yTBepKIaBIIero, 4To OH caM Buuen qaém Kanemry u Anrons w3
20-meTpoBO# cuiocHOl Oarmau. [IpoBepka BBIACHMIIA, OJHAKO, YTO HA TOW
mmpoTe, Te Haxoautces (epma HaOmromaTens, HU Ta, HA Apyras 3Be3la HE
OBIBAIOT B 3€HHUTE B yKa3aHHOE BpEeMs T'0Jia U, CICIOBATEIEHO, HE MOTIIH OBITH
BUHBI U3 TITyOWHBI OAIIHU.

TeopeTndecky HET OCHOBAHUHN K TOMY, YTOOBI IIIAXTa WA KOJIOJIEI] MOTIIN
IOMOYb YBUJETh 3BE31bI AHEM. Kak Mbl yXe roBopwiH, 3BE31bl HE BUAHBI
ITHEM TIOTOMY, YTO TOHYT B CBETE HeOa. DTO yCIIOBHE HE M3MEHSeTC s IS TJia-
3a, MOMEMIEHHOrO Ha JIHE maxThl. OTmagaeT Juils, OOKOBOW CBET Ha MPOTH-
JKEHUH IaXThl, HO JIYYH, UCITyCKaeMble BCEMHU YaCTUI[AMHU BO3IYIIHOTO CJIOS
BBIIIIC OTBEPCTHS MIAXTHI, JOJDKHBI MO-MPEKHEMY MEIIATh BUIAMOCTH 3BE3I.

Nmeer 3HaueHUE B JAHHOM Cly4yae JUIIb TO, YTO CTEHBI KOJO/IA OTpax-
JIAIOT Ti1a3a OT sApkux Jiyueil CoJHIIA; HO 3TO MOKET O0JICTYUTh JIUIIb HAOIIO-
JIEHUE SIPKUX TUTaHET, a He 3BE3].

B Teneckorn 3BE31bI BUIHBI THEM BOBCE HE TIOTOMY, KaK MHOTHE TyMaroT,
YTO Ha HUX CMOTPST «CO JHA TPYOBI», a MMOTOMY, YTO MPEIIOMIICHHE JIyucH B
CTEKIIaX WM OTPAXKCHHE B 3epKaiax ocialiseT SAPKOCTh paccMaTpPHBAEMOTO
y4acTka Heba, My TeM KakK SPKOCTh CaMOU 3Be31bI (TIPEACTaBIAIONICHCS B
BHJE TOYKH), HAIpPOTHB, yCHJIHMBAETCS. B Tereckom, uMeromuii OOBEKTHB
JMAMETPOM B 7 CM, MOKHO YK€ BUJETh THEM 3BE3/bI IEPBOM U J1aXKe BTOPOM
BenmuuHBL. HO K Koloamam, maxrtam, MeYHBIM TpyOaM CKa3aHHOE HelpHMe-
HUMO.

Jlpyroe neno — sipkue muaHe TH : Benepa, FOnurep, Mapc B mpoTuBo-
cTosiHur. OHH CBETAT ropaszio spue 3BE3J, a MOTOMY MPH OJIATOMPUATHBIX
YCIIOBUSIX MOTYT OBITH BU/IHBI M HA JIHEBHOM Hebe (cM. 00 atoMm paznen «Ilna-
HETHI IPH THEBHOM CBETEe» Ha cTp. 83).

Yro Takoe 3BE31HAA BeJHUNHA?

O cymiecTBOBaHMM 3BE3/ MEPBOM M HE HEPBOM BEIMUYMHBI 3HAIOT JAXKe
JIONIM, BECbMa JalEKHe OT AaCTPOHOMHM: BBIPDAXKECHHUS 3TH OOIIEyHoTpeOu-
TenbHbl. HOo 0 3BE31axX sipye mepBOM BEIMUYMHBL: HYJIEBOM M JJaXe OTpHLA-
TENIFHON BEJIMYMHBI, OHHM €1Ba JIM CJBIXAJIH; UM IOKKETCS HECOOOpa3HbIM,
YTO K 3BE3/1aM OTPHLATEIBHON BEIWYMHBI PUHAIICIKAT CaMble SIPKAE CBETH-
na HeOa, a Hame CoJHIE ecTh «3Be3la MUHYC 27-i BenmuuHBD. VHBIE yC-
MOTPSAT B 3TOM, MOXayH, AaXke U3BpAIllCHUE MOHITUS OTPULATEIBHOTO YHC-
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Ja. A MEXIy TeM Mbl UMEEM 3]I€Ch KaK pa3 HarJIAIHBIA PUMEP MOCIEA0Ba-
TEJNBEHOTO MIPOBEACHUS YICHHUS 00 OTPUIIATENBHBIX YUCIIAX.

OcTtaHoBHMCS TTOIpoOHEE Ha KITacCU(pHUKAINA 3BE3 10 BelmunHaM. EnBa
JIM HaJ0 HAallOMHMHATH O TOM, YTO IOJ CJIIOBOM «BEJIMYMHA» Pa3yMEIOT B 3TOM
Cllydae HE TE€OMETPHYECKHE pa3Mephl 3Be3/bl, a e€ BUANMEBIA OJecK. YKe B
JPEBHOCTH BBIJIEJICHbl ObLIM HamOoiyiee sipKue 3BE3bI, paHbIEe BCEX 3aro-
parolirecsl Ha BedepHeM HeOe, 1 OTHECEHBI K 3BE3/laM MepBOil BEIWYUHBI. 3a
HUMU CJIEIOBAIX 3BE3/Ibl BTOPOU BEJIMYUHBL, TPEThEU U T. 1. JO 3BE3] LIECTON
BEJIMYUHEBI, €/[Ba PAa3IMYMMBIX HEBOOPYKEHHBIM I1a30M. Takoe CyObeKTUBHOE
pactipeznesnenue 3BE3a MO UX OJEeCKy HE MOIJIO YAOBIETBOPSTH acCTPOHOMOB
HOBOT'O BpeMEHH. bbitu BeIpaboTaHbl OoJice TBEPABIC OCHOBAHUS JJIs KIacCH-
¢ukarmm 3831 mo Onecky. OHE cocToAT B ciexyromeM. HalineHo, aro Hau-
Oonee sipkue 3BE3MBI B CpeaHEM (3BE3ABI STH HEOMWHAKOBEI IO OJIECKY)
sipue HanOoJee Ca0bIX 3BE3N, eI BUAUMBIX MPOCTHIM T1a3oM, poBHO B 100
pas.

IlIkanma 3B&3mHOTO ONEcka YCTaHOBIIEHA TaK, YTO OTHOIICHHE Olecka
3BE3/ ABYX CMEKHBIX BEIMYHH OCTAETCs MOCTOSHHBIM. O003HAUMB 3TO «CBe-
TOBOE OTHOIIIEHUEY Yepe3 71, UMEEeM:

3BE3mpl 2-if BeMMUYHMHEI ciabee 3BE3x 1-1 BeNWYMHBI B 71 pa3

» 3-i » » »  2-i » » n o »
» 4-i » » »  3-i » » n » HUT. 1.

Ecmm sxe cpaBHUTH Oiieck 3BE31 BCEX MPOUYMX BEIMYHH C OJIECKOM 3BE3N
HCpBOﬁ BCIIMYHHBI, TO l'IOJ'ly‘-II/IMI

3BE3abl 3-# BeNMMUYUHBI clabee 3BE3.1
» 4-i » » »
» 5-i » » »
» 6-i1 » » »

W BEJIMUUHBI B 1~ pa3
37 » » no»
)51 » » no»
51 » » no»

2
3
4
5

W3 HaGrosenuii 66110 HaiieHo, uto n° = 100. HaifTi Teneph BeIMUHHY
CBETOBOT'O OTHOILEHUS /1 JIETKO (C IIOMOIIBIO JIOrapu(hMoB):
500 D
n=3/100 =2,5
Wrtax, 3B€31bI KaXK0U ClIeAyIOIIEH 3BE3THON BEIMUHHBI CBETAT B 22 pa3a
ciabee 3BE3 MPeabIAYIIEH 3BE3THON BETMUUHEI.

3Bé3nnas aaredpa

PaccmorpuM HemMHOTO TOApOOHEe rpymiry Hawbojee SApKuX 3BE3A. Mol
YK€ OTMeYali, 4TO OJIECK ITHX 3BE3]l HEOJMHAKOB: OJIHU CBETAT B HECKOJBKO
pas3 sipue CpeaHero, Apyrue — Tyckiee (CpeqHss CTeNeHb X SIPKOCTH — Takas,
kotopast B 100 pa3 mpeBbIaeT SpKOCTh 3BE3M, €Ba PA3IMUYUMBIX MPOCTHIM
TJ1a30M).

Haiiném camm oOo3HaueHme Osiecka 3BE3J, KOTOpble B 2% pasa sipue
cpenHel 3Be3Nbl MEpBOW BeNWYMHBL Kakoe 4uciio mpeamecTByeT eauHuie?
UYucno 0. 3Ha4uT, TaKkue 3BE31BI HAJI0 OTHECTH K 3BE3/1aM «HYJICBOWY BEJINYH-

D Bonee TouHOE 3HAYEHHE CBETOBOTO OTHOLICHHS 2,512.
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HBL. A KyJla OTHECTH 3BE31bI, KOTOPHIE spUe 3BE3]I MEPBOM BEJIHMIUHEI HE B 2Y2,
a Bcero B ImoJyTopa mid nBa pasa? Ux mecto mexny 1 u 0, T. e. 3BE31HAs Be-
JUYUHA TaKOTO CBETHJIA BBIPAXKAETCS IOJOKHUTEIBHBIM JAPOOHBIM UYHCIIOM;
roBopAT: «3Be3aa 0,9 BernunHb, «0,6 BETHUUHBD U T. TI. Takue 3BE3ABI spUe
NIEPBOM BETMYMHBI.

Tenepb CTaHEeT IOHATHON M HeO6XOI[I/IMOCTI) BBCIACHHUSA OTPULATCIBHBIX
yHucen 1 0003HaueHus O1ecka 3BE31. Tak Kak CyIIECTBYIOT 3BE3bI, 10 CUJIC
CBETa MPEBBIIIAOIINE HYJICBYIO BEJIHUYUHY, TO, OYCBHIHO, UX OJIECK JOJIKCH
OBITh BBIPAXKCH YUCIIAMH, CTOSIIMMH IO JPYIYIO CTOPOHY HYJIs, — OTpHUIla-
TenbHbIMHA. OTCIO/Ia TAKUE OMPENEIICHUs OJICCKa, KaK «MHHYC 1», «MUHYC 2y,
«munyc 1,6», «munyc 0,9» u 1. 1.

B acTtpoHOMHUYECKOW TMpPAaKTHKE «BEITHMYHMHA» 3BE3] OMpPENEIIeTCs C TMO-
MOIIBI0 OCOOBIX MPUOOPOB — (POTOMETPOB: OJIECK CBETHJIA CPABHUBACTCS C
OIlecKoM OTpeNeIEHHON 3BE3/IbI, CHJIa CBETa KOTOPOW W3BECTHA, WIH XKE C
«HMCKYCCTBEHHOM 3BE3[I01» B TIpHOOpE.

Camas spkas 3Be3ma Bcero Heba — CHpHycC — UMeeT 3BE3MHYIO BEIINIHHY
«vuayc 1,6». 3Be3na Kanomyc (BuaHa TONBKO B FOKHBIX IMTHUPOTAX) WMEET
3BE3HYI0 BenmmuuHy «MuHyC 0,9». Hanbonee spkas u3 3BE311 CEBEPHOTO TO-
naymiapus Heba, Bera, 0,1 Benmnumnsr, Kamemia u Apkryp 0,2, Purens 0,3,
IIpouwmon 0,5, Anstaup 0,9. (Hago moMHUTE, 9TO 3BE31EI 0,5 BETMUUHEI sipue
3BE31 0,9 BenmuuuHbI U T. 11.) [IpUBOIMM MEepeucHb CaMbIX SPKUX 3BE3 Heba ¢
0003HaUCHHEM WX 3BE3HOIN BEIMYUHBI (B CKOOKaX yKa3aHO HAUMCHOBAHHE
CO3BE31IUA):

Cupnyc (o bonsmoro Ilca) — 1,6

Berensreiize (o OpuoHa)............ 0,9

Kanonyc (a Kums) .. Anbtaup (o Opna).

o LIeHTaBpa......c.cccoueereeenenne o FOxHoro Kpecra

Bera (o JIUpBI)....ccoveeneennnne Anbpebapat (o Tenbna)............. 1,1
Kanemna (o Bo3auuero) ... 0,2 [onnykc (B bniusHenos)............. 1,2
Apktyp (o Bononaca)........ 0,2 (0110 R (7291 [33:15 ) SR 1,2
Purens (f Opuona)............ 0,3 Amnrtapec (o CKOpIUOHA) ............ 1,2
IIponwon (a« Mamnoro Ilca). 0,5 ®omansrayr (o FOxnoii Pribsr). 1,3
AxepHap (a Opunasa)....... 0,6 Hene6 (a Jlebemns) . 1,3
f Lenraspa 0,9 Peryi (o JIbBa)

IIpocmatpuBast 3TOT nepeyeHb, Mbl BUAUM, YTO 3BE3] TOYHO MEPBOM Be-
JUYUHBI HE CYIIECTBYET BOBCE: OT 3BE3M BennuuHHI (0,9 CIIICOK IEpPEeBOIUT
Hac K 3B&3mam 1,1 BenmuwmHbl, 1,2 BeTWYUHBI W T. 1., MUHYS BennmduHy 1,0
(mepByr0). 3Be3na TepBOH BEIMYMHBI €CTh, CIEIOBATEIbHO, HEe Ooliee, Kak
YCIIOBHBII cTaHAapT OJecka, HO Ha HeOe e€ Her.

He cnenyer nymatsh, 4To pacnpeneseHue 3BE31 10 3BE3AHBIM BEIUYUHAM
00ycCIIOBNIeHO (PU3NYECKUMH CBOMCTBaMH camuxX 3BE31. OHO BBITEKaeT U3
0COOEHHOCTEH HAIlero 3PCHUS M SBJISCTCS CIEJCTBUEM OOIIETOo IS BCEX Op-
TaHOB YYBCTB «ICHXO(H3HOJIOTHYECKOT0 3akoHa Bebepa — dexnepa». B
MPUMEHEHUU K 3PEHHIO 3aKOH ATOT TJIACHUT: KOT/la CHJIa HICTOYHHKA CBETa U3-
MEHSETCS B FEOMETPUUECKOH MPOrpecCru, OLIYIIEHHUE SIPKOCTH U3MEHSIETCS B
nporpeccun apupmeTmaeckor. (JIr0OOMBITHO, YTO OlEHKA WHTCHCHBHOCTH
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3BYKOB W IIyMOB MPOHM3BOJUTCSA (DU3UKAMHU TI0 TOMY JKE€ NPHHIUIY, YTO H
mMepeHne Oxecka 3BE31; MOAPOOHOCTH 00 3TOM YHTATENh HAWAET B MOWX
«3aHnMaTenbHON pU3NKe)» U «3aHUMATEIHHOH anredpey.)

[To3HaKOMUBIIHCEH ¢ ACTPOHOMUYECKOH IIKaIon Onecka, 3aliMEMCS HEKO-
TOPBIMU TOYYHUTEJIBHBIMH MOACYETaMU. BbruMciauMm, Hampumep, CKOJIBKO
3BE3]] TPEThE BEIMUMHBI, BMECTE B3SITHIX, CBETAT TaK ke, Kak OJlHA 3Be3Ja
nepBOil BeMunHbL. MBI 3HAaEM, UTO 3Be3/1a TPEThEH BEIMUMHBI ciiabee 3BE3 b
MepBOM BEIMYMHBI B 2,52, T. €. B 6,3 pa3a; 3HAYUT, I 3aMEHbI TIOHAT0OUTCS
6,3 Takoil 3Be3/pl. 3BE3 UETBEPTON BENIUYMHBI AJII 3aMEHBI OJHOW 3BE3JIbI
MEPBOM BEJIMYHMHBI MPHUILIOCH ObI B35Th 15,8 u T. A. [TomoOHBIMU pacqéTaMnl)
HaMICHBI YMCITa TIPUBOTUMOMN HIKE TAOTHUIIBL.

st 3aMeHbl 0JHOM 3B€3/1bI IEPBON BEIMUYHMHBI HY>KHO CJIEIYIOLIEE YHUCIIO0
3BE3]1 APYTUX BEJIUUMH:

100

Hauunas ¢ ceapbMoil BEJTMUYUHBI, Mbl BCTYIIa€M YK€ B MUpP 3BE3]1, HEIOC-
TYNHBIX TPOCTOMY TIJazy. 3BE3Abl 16-i BeNMWYMHBI pa3inu4yaroTCA JHUIIb B
BECbMa CHJIBHBIC TEJIECKOIIbI: YTOOBI MOKHO OBUIO BHJIETH MX HEBOODPYKEH-
HBIM IJIa30M, YyBCTBUTEJIBHOCTh €CTECTBEHHOI'O 3PEHUS JOJKHA BO3pacTu B
10 000 pa3, Torna Mbl yBUAUM UX TaKUMHU, KAKUMHU BUAUM ceiidac 3BE310UYKH
LIECTON BEIUYUHBL.

B nmpuBenéHHO BbIIE TaOMUIE HE MOTJIH, KOHEYHO, HAWTH cebe MecTa
3BE37BI «IIEpeA-NepBOi» BenuunHbl. CrenaeM pacd€Thl TaKKe AT HEKOTOPBIX
n3 HuX. 3Be3na 0,5-i Benmuuas! ([Ipo1roH) sipue 3Be3IbI IepBOii BETUIUHEI B
2,5%°, 1. e. B monTopa pasa. 3se3na munyc 0,9-i Bemmuunbl (Kanomyc) spue
3Be3bI NIEPBOIi BETMYMHEI B 2,5 9 r.e B5,8 pasa, a 3Be3xa muHyC 1,6-i Be-
muauasl (Cupryc) — B 2,576, 1. e. B 10 pas.

Hakowner, emé aro00MbITHBIN MOACYET: CKOIBKO 3BE3/ MEPBON BEITUYUHBI
MOTJIH OBl 3aMEHUTHh CBET BCEro 3BE3MHOr0 Heba (BHIUMOTO MPOCTHIM TJja-
30M)?

[Tpumem, uto 3BE31 MEpBOW BENWYMHBI HA OJHOM moiyriapuu Heba 10.
3aMeuyeHo, YTO YHMCJIO 3BE3] CIEYIOLIero Kjiacca IPUMEPHO B TpPU pasa
Goutblre YKcna 3BE3/ NMPEIBIAYIIETO, IPKOCTh K€ UX — B 2,5 pa3a MEHbIIE.
Hckomoe uucio 3B€37 paBHO O3TOMY CyMMeE WIEHOB IIPOTrPECCUH:

10+ 10~3~L +]10-3% + 12 +..4[10-3° + 15 .
2,5 2,5 2,5

[Honyuaem

U Brrumcienus o6eryaioTcs TeM, UTO JIOrapHdM CBETOBOTO OTHOIIEHUS BHIPAKAETCS OYEHb
mpocto: oH paseH 0,4.
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Wrak, cyMMapHBIH OecK BCEX 3BE3J OJHOTO MOIYIIAPHS, BUIUMEIX IIPO-
CTBIM IJIA30M, PaBEH NMPHOJIM3UTENBHO CTa 3BE3AaM NEPBOM BETUYUHBI (WIN
OITHOM 3B€3JIe M M HY C YETBEPTON BEIHUIHEI).

Ecnu xe momo0HOE BBIYUCICHHE MOBTOPHUTH, UMESl B BHAY HE TOJIBKO
3BE3/1bI, BUANMBIC TIPOCTHIM TJ1a30M, HO U BCE T€, KOTOPHIEC TOCTYIHBI COBpE-
MEHHOMY TEJIECKOITy, TO OKaXeTCs, YTO CyMMAapHBIH CBET HUX PaBHOCHUJICH
cusiauio 1100 3BE3x mepBoil BeMMUYMHBI (MM OXHOM 3Be3Jbl MUHYC 6,6-i
BEJINYMHBI).

T';1a3 m Tereckon

CpaBHHM TeJECKOMMYECKOE HAOMIOIeHNEe 3BE3]] ¢ HAOMOJEHHEM HX TIPO-
CTBIM TJIa30M.

IMomepedHUK 3payka 4YelOBEYECKOro ria3a MpH HOYHBIX HAONIOJCHUSIX
NpUMEM B Cpe/iHeM paBHBIM 7 MM. Teneckor ¢ 00beKTHBOM IONEPEYHIUKOM B

5 cM mporyckaeT jydeil OoJble, 4YeM 3padok, B [QJZ, T. €. mpumepHo B 50
7

pas, a ¢ monepeuynrukom 50 cm — B 5000 pa3. BoT BO CKOJBKO pa3 TelecKoI
YCHJIMBACT SPKOCTh HaOmromaeMbix B HEM 3BE3x! (Cka3aHHOE OTHOCHTCS
TOJILKO K 3BE&31aM, a HUKaK HE K IUIaHETaM, UMEIOIIUM 3aMETHBIA IHCK.
JUist mtaHeT mpu pacuére APKOCTH U300paKCHUs CIIeAyeT MPUHUMATh BO BHU-
MaHHUE TAKXKe ONTHYCCKOE YBEIMYCHUE TEIECKOIA. )

3Hast 3TO, BBl MOYKETE PACCUUTATh, KAKOB JOJDKCH OBITh TMOMEPEYHHUK 00b-
eKTHBA TEJCCKOMa, YTOObI B HETO BUAHBI ObLTH 3BE3IBI TOM WM MHOW BEIH-
YHHBI; HO TIPY 3TOM HAJ0 3HATh, O KOTOPOH BEIMYMHBI BHIHBI 3BE3IBI B Te-
JIECKOTI ¢ OOBEKTUBOM OJIHOTO M3BECTHOTO pasmepa. [lycth, Hampumep, BEI
3HAETe, YTO B TEIIECKOIN C AMAaMETPOM OTBEpCTHA 64 CM MOXKHO pa3inyarh
3BE3mBI 10 15-1 BEMUUMHBI BKIFOUUTENHHO. KakiM 00BEKTHBOM HAIO pactio-
Jarath, 4ToOBI BHIETh 3BE3MBI ciemyromiei, 16-ii Benmuumnbl? CocTaBisieM
MPOTIOPLIHUIO:

r7ie X — NICKOMBIN TuaMeTp o0bekTuBa. mMeem

x=642,5 ~100 c.
[ToramoOuTCS TENECKON C MONEePEIHNKOM OOBEKTHBA B LeNbIi MeTp. Boobme
IUTSL YBEJIMYCHUSI 30PKOCTH TEJIECKOIa Ha OJHY 3BE3IHYIO BEIMYMHY HEOOXO-
AMMO YBEJIMYECHHUE IHaMeTpa ero o0beKTHBa B /25, T. €. B 1,6 pasa.
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3Bé3nnas BernuuHa Cosinna u JIyHsl

IIponomxum Hamry anreOpanvecKyro SKCKYPCHIO K HEOECHBIM CBETHIIAM.
B Toii mikasne, kotopasi MpUMeHsIETCS Ul OLEHKH Oliecka 3BE3]l, MOTYT, I10-
MHMO HETMOJIBUKHBIX 3BE3]]; HAUTH cebe MEeCTO U JIpyrHe CBETHIIAa — IJIaHETHI,
Comnnrie, JIyna. O apKOCTH TUIaHET MBI TOOeceryeM 0co00; 3/IECh KE YKaKEM
3Bé3aHyt0 BenmunHy ConHna u Jlynsl. 3Bé3nnas BennunHa CoJHIA BBIpaXka-
eTcs uncaoM MU HY ¢ 26,8, a mouoit" JIynel — Muuyc 12,6. Tlouemy o6a
YHcia OTpULATeNIbHBIe, YUTATENI0, HAJ0 AyMaTh, MOHSITHO IOCIE BCETO CKa-
3aHHOTO panee. Ho, OBITH MOXET, €ro npuBeAET B HEAOYMEHNE HEAOCTATOYHO
Oonpmas pasHHIA Mexnay 3BE3maHOH BenmmumHoi ConHina w JIyHBI: TiepBas
«BCETO BJBOE OOJBIIE BTOPOM».

He 3abynem, ommako, 4to 0OO3Ha4deHHE 3BE3MHOW BEIWYHHBI €CTh, B
CYITHOCTH, HEKOTOPEIH Jorapum (pu ocHOBaHMU 2,5). W KaKk Hemb3s, cpaB-
HUBas YHCIA, ACTUTh OAWH Ha JPYTOH MX Jorapu(Mbl, TaK HE NMEET HUKAKO-
IO CMbICJIa, CPAaBHHUBAsI M1y cOOO0 3BE3/IHBIC BEINYMHBI, ISTUTh OJTHO YHC-
70 Ha apyroe. KakoB pe3ysibTaT NpaBHIBHOTO CPaBHEHHS, MOKa3bIBACT Clie-
JYIOLUN pacyér.

Ecnu 3Bé3nHas BennunHa CoyHLa «MUHY C 26,8», TO 9TO 3HAYUT, YTO
ComnHuie sipue 3Be3/1bI IEPBOIl BENNYNHBI

B 2,5”"¢ pasa.
JlyHa ke sipue 3Be3/1bI NEePBON BETHMIHHBI

B 2,56 pasa.

3Haunrt, sspkocth ConHia OobIIe IPKOCTH MOTHOH JIyHEI B
ig:: <2542 Pasa.

BrruncnmuB 3Ty BenmmumHy (C MOMOIIBIO Tabnwil Jorapu(MoB), MOIydaeM
447 000. Bot, cuemoBaTenbHO, MMPaBUIBHOE OTHOMICHHE sipkocTeld CoiHIa u
JlyHBI: THEBHOE CBETWJIO B SICHYIO MOToay ocBemraeT 3emiio B 447 000 pa3
cuiibHee, 9yeM noiHasg JIyHa B 6e300/1a9Hy 0 HOUb.

CuuTas, 4TO0 KOJIMYECTBO T €I1JI O T bI, oTOpackiBaeMoe JIyHOi, mpomop-
IHOHAJBHO KOJIMYECTBY PACCENBAEMOTO €10 CBETA, — a 3TO, BEPOSTHO, OJIM3KO
K UCTHHE, — HaJl0 NMpHU3HaTh, uTo JlyHa moceutaeT HaM U TemioTsl B 447 000
pa3 mensble, yeM ConHue. 3BecTHO, YTO KaXIbli KBaJIpaTHBIH CAaHTUMETp
Ha TpaHuIe 3eMHOI aTMocepsl nomydaer oT CoiHIa OKOJI0 2 MaJBIX Kajo-
puii Ternotel B 1 MuHyTy. 3Haumt, JlyHa mockuiaeT Ha 1 cM” 3eMin exeMu-
HyTHO He Oomee 225 000-if momm Manoil kamopuu (T. €. MOXKET Harperb 1T
Bomel B 1 MuHyTy Ha 225 000-t0 "acTh rpagyca). OTcioga BUIHO, HACKOIBKO
He 000CHOBaHBI BCE MOMBITKH MPUIHCATh JIyHHOMY CBETY KaKoe-THOO BIHS-
HHE Ha 3eMHYIO TIOroIy” .

!B niepBoit u B ociTeHel eTBepTH 3BE3Has BemauHa JlyREI MHHY C 9.
? Bompoc 0 ToM, MOKeT i JIyHa BJIMATh Ha MOTOJy CBOMM TPHTSDKEHHEM, GyIET paccMoT-
peH B KoHIE KHUTH (cM. «JIyHa u moroma).
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PacnpoctpanénHoe yOexneHne, 4To o01aKa HEpeIKo TaroT IMOJ IeHCTBH-
eM Jyuer monHoi JIyHbl, — rpyboe 3a0mykaeHne, 00bICHIEMOEe TeM, YTO UC-
Ye3HOBEHHUE 00JIaKOB B HOYHOE BpeMsi (00YCIIOBICHHOE IPYTUMH MPUYNHAMH )
CTAaHOBUTCA 3aM € THDbBIM JIMIIb IPHU JIYHHOM OCBCUHICHUU.

OctaBuM Teneps JIyHy U BEIYHUCINM, BO CKOJIBKO pa3 CoHIle sipuye caMoit
Onecrsieit 3Be3b1 Becero Heba — Cupuyca. Paccyskias Tak ke, Kak U paHblIe,
MOJTyYaeM OTHOIIEHHE UX OJiecKa:

2,527,8
2’52,6
T. €. Connue sipue Cupuyca B 10 Muimnapios pas.

OueHp MHTEpECEH TAaKXKe CIEAYIOMUI pacdér: BO CKOJBKO pa3 OCBelle-
HUe, AaBaeMoe MoiHoi JIyHOH, spue COBOKYITHOTO OCBEICHHMS BCETO 3BE3N-
HOTO He0a, T. €. BCeX 3BE3[], BUIUMBIX ITPOCTHIM IJIa30M HA OJHOM HEOECHOM
momymapuu? MBI yKe BBIUHCIIIIN, YTO 3BE3MBI OT MEPBOM 1O IIECTOW Be-
JWYMHBI BKIFOUYUTEIBHO CBETSIT BMECTE TaK, KaK COTHS 3BE3] MEPBON BEINYH-
HBL. 3ajaya, ClieOBaTeNbHO, CBOAUTCS K BBIYHUCICHUIO TOTO, BO CKOJBKO pa3
JlyHa sipuye coTHU 3BE3] IEPBOI BEJTUUUHBI.

3TO OTHOILICHHUE PABHO

=2,5%2 =10 000 000 000.

2’513,6
100
Urtak, B cHYr0 O€3IyHHYIO HOYb MBI TIOJTyYaeM OT 3BE3THOrO Heba JIHIh
2700-r0 moro TOTO CBeTa, Kakoil mockuiaet noiHast Jlyna, u B 2700x447 000,
T. e. B 1200 MIIITHOHOB pa3 MeHbIIIe, 4eM MaéT B 6e300maunbiii 1eHs CorHile.
[IpubaBumM emé, yto 3BE3AHAS BENMYMHA HOPMAIBHOW MEXTyHApOTHON
«CBeYM» Ha paccTogHuH | M paBHa MuHycC 14,2, 3HaYNT, CBeYa HAa yYKa3aHHOM
pacCTOSTHUM OCBEIIAeT 51 p 4 € mojHoiu JIyHsl B 2,5 142126 1 o B YeThIpEe paza.
HeGe3bHTEpecHO, MOXKET OBITh, OTMETHUTH €IIIE YTO MPOKEKTOP aBHAIIM-
OHHOTO Masika CHWJION B 2 MuuIMapja CBEYeH BHJEH ObUT OBl C PACCTOSHHS
Jlyns! 3Be3noii 4'5-i BEIWYUHBI, T. €. MOT OBl Pa3N4aThCs HEBOOPYKEHHBIM
TJ1a30M.

HceTunublii 6,1eck 38631 1 CotHna

Bce onenkn 01ecka, KOTOPBIE MBI SN IO CUX TIOP, OTHOCHIIUCH TOJb-
KO K UX BUAUMOMY Osrecky. [IpuBenéHHbIe uricia BRIpaXaroT OJIECK CBETHII Ha
TeX PacCTOSHUSX, HA KAKUX KaXI0€ U3 HUX B JIEHCTBUTEIHHOCTH HAXOMUTCS.
Ho MBI X0po1o 3HaeM, 4T0 3BE3MBI YIOAJICHBI OT HAC HEOIUHAKOBO; BUIMMBIH
Oreck 3BE3/1 TOBOPUT HAM ITOATOMY KaK 00 MX UCTHHHOM OJecke, Tak U 00 uX
yAaJeHUH OT Hac, — BEpHEee, HU O TOM, HU O APYI'OM, ITOKa MBI HE PaCHICHUM
06a ¢dakropa. Mexay TeM BaXHO 3HaTh, KakOB ObUT Obl CpaBHUTEIBbHBIN
0JIECK WJIH, KaK TOBOPST, «CBETHMOCTBY» Pa3jIMYHBIX 3BE3JI, €CIM Obl OHU Ha-
XOJIMITUCH OT HAC Ha OJJUHAKOBOM PACCTOSHUH.

CraBs Tak BOMPOC, ACTPOHOMBI BBOJSAT IOHATHE 00 «aOCOJIFOTHOW
3BE3AHON BenmmumHEe 3BE37. AOCOMIOTHOHN 3BE3MHON BEIMIMHON 3BE3IbI HA3HI-
BaeTCs Ta, KOTOPYIO 3Be3/la MMea Obl, eciu Obl HaXOAWJIACh OT HAac Ha pac-
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crosiaum 10 «mapcekoBy. [lapcek — ocobast Mmepa ATUHBI, yrioTpeOasiemMas 1is
3BE3MHBIX PACCTOSHUM; 0 €€ MPOMCXOKICHUH MBI IIo0eceayeM O3 JHee 0co-
00, 37echb CKaXeM JIMIb, 4YTO OIMH I[apceK COCTaBIET  OKOJIO
30 800 000 000 000 kM. Camplii pacuéT aOCOMIOTHON 3BE3AHON BEIUYMHBI
MIPOU3BECTH HETPYAHO, €CJIM 3HATH PACCTOSHUE 3BE3/bI M MIPUHSITH BO BHUMA-
HHe, 9TO GIECK JIOMKeH yObIBATh IPOIOPLHOHATEHO KBAAPATy PacCTOSHIs .

MBI O3HAKOMHUM YHUTATENsl ¢ PE3yJIbTaTOM JIMIIb JABYX TaKUX PacuyEToB:
s Cupuyca u s Hanero ConHia. AOconwTHas BenmnunHa Cupuyca
+1,3, Connua +4,8. D10 3Hauut, uyto ¢ paccrostaust 30 800 000 000 000 km
Cupuyc cust Ob1 Ham 3Be3noit 1,3-i BemuuHel, a namre Comnaie 4,8-i Bemu-
YHHEI, T. €. cabee Cupuyca B

3.8
2,50 3= 2,5° =25 pas,
2,5%
xorsa BuAUMBI U Oneck Comama B 10 000 000 000 pa3 6ompiie 6necka Cu-

puyca.

Ms1 yoeannucs, uro CosHIE — JajieKo He camast sipkasi 3Be3zia Heba. He
CleqyeT, OfHaKo, cuuTaTh Haile COJHIIE COBCEM MHUIMEEM CPEeau OKpYXKaro-
LIUX €ro 3BE3/1: CBETUMOCTD €ro BcE xke Bblle cpenneil. [lo nanHbIM 3BE31HOM
CTaTUCTHKH, CPEAHUMH IO CBETUMOCTH U3 3BE37, okpyxaromux ConHue 10
paccrostaus 10 mapcexoB, sIBISIFOTCS 3BE3/1bI AEBATON a0COIIOTHOM BENNYNHEI.
Tak kak abconrorHas BenmunHa ConHIA paBHA 4,8, TO OHO spYe, HEXKEIH
CPEHSS U3 «COCEAHUX» 3BE3M, B

2,5¢
2,5%"

Bynyuu B 25 pa3 abconoTtHo Tyckiee Cupuyca, CosHIle OKa3bIBaeTcsi BCE

e B 50 pa3 Apue, ueM cp e AH U € U3 OKPY’KAIOLIUX €ro 3BE3I.

=254 = 50pa3.

>

Camasn sApKas 3B€31a U3 U3BECTHBIX

Camoii OOJBIIION CBETMMOCTBIO 00J1a/lacT HEJOCTYIHAS MPOCTOMY TJa3y
3BE3/J0YKa BOCHMOI BEJIMUMHBI B cO3Be31uM 30y10Tol PhIOBI, 0O03HAauaemast

") BEIUCIIEHIE MOXHO BBINOJNHHTH MO CIeAyromeil GopMyse, IPOHCXOXKICHHE KOTOPO
CTaHET SICHO YMUTATEIII0, KOTrJa HEMHOTO MO3/{HEE OH MO3HAKOMMTCS OJIMKE C «IapCeKOM» M «IIa-

paﬂHaKCOM»:
2
2,54 =25 = |
0,1

3mech M — abCoMOTHAST BETMYIMHA 3BE3/bL, M — €€ BHAUMAS BEJIWYNHA, 7T — ITApaUIakC 3BE31bI B
cekyHax. [TocienoBarenbHbIe MPeoOpa30BaHUs TAKOBBI:

2,5"=2,5"-1007,

Mlg25=mlg25+2+2lgm,
0,4M=04m+2+21gm,

OTKyZa

M=m+5+5lgm.
s Cupuyca, Hanpumep, m = —1,6z = 0",38. TToaToMy ero abCcoItoTHasI BETMYHHA

M=-16+5+51g0,38=1,3.
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natuHcKo# OykBoii S. Co3se3nne 301010l PBIOB HAXOOUTCS B 10)KHOM TIOJTY-
mapuy HeOa ¥ HE BUJHO B YMEPEHHOM IOSICE HAIIETO MOIyIIapus. Y HOMSHY-
Tas 3BE3J0YKa BXOJIUT B COCTaB COCEIHEN C HAMM 3BE3NHOU cucTeMsl — Ma-
noro MarennanoBa O6iaka, pacCTOSIHHUE KOTOPOTO OT HAac OICHUBAETCS TPH-
mepHO B 12 000 pa3 6onbiie, yem paccrosiaue 10 Cupuyca. Ha Takom orpom-
HOM y/IaJleHUH 3Be3Jia J0JDKHA 00J1a/1aTh COBEPIIEHHO MCKIIIOUUTENBHON CBe-
THUMOCTBIO, YTOOBI Ka3aThCs Jake BOCbMOW BennuuHBI. Cupuyc, 3a0porieH-
HBII Tak e riIyOOKO B MPOCTPAHCTBE, CUsLT ObI 3B€3/101 17-1 BEJIMUNHEL, T. €.
Ob11 OBI €/1Ba BUIEH B CaMblii MOTYIIIECTBECHHBIN TEJIECCKOII.

KaxoBa e cBeTUMOCTb 3TOI 3ameydarenbHOU 3Be3/1pl? Pacuér naér rako
pe3yibTaT: MUHYC BOChMas BEIMYHMHA. DTO 3HAYMT, YTO Hamla 3Be3na abco-
motHO B: 400 000 pa3 (mpumepHo) spue Comama! [Ipu Takoi HCKIIOUNTENh-
HOM SIPKOCTH 3Be€3Ja 3Ta, OyaydH momelnieHa Ha paccrosHnn Cupuyca, Ka3a-
7ack ObI Ha JIEBSITH BEJIMYMH sIpUE €T0, T. €. Mela Obl IPUMEPHO APKOCTh Jly-
Hbl B (ha3e yerBeptH! 3Be3aa, KoTopas ¢ paccrosinus Cupuyca moria Obl 3a-
JIMBATh 3EMITIO TAKHUM APKUM CBETOM, UMECCT 6CCCHOpHOG ImpaBO CUUTATBHCA
CaMoOi1 ApKOM U3 U3BECTHBIX HaM 3BE3NL.

3Bé3aHas BeIMYHHA MJIAHET HA 3eMHOM M YyKOM Hede

Bo3BparuMcst Terepb K MBICICHHOMY MyTEIICCTBHIO Ha IPYTUe MUIAHETHI
(mpozxenanHoMy Hamu B paszjerne «Uyxue HeOeca») U OLEHHM OoJjiee TOYHO
OJIeCK CHSFOIIMX TaM cBeTWi. [Ipexae Bcero ykakeM 3BE3IHBIC BEIHYHHBI
IUIAaHET B MaKCUMyMe HX OJiecka Ha 3¢eMHOM Hebe. BoT Tabnmuka.

Ha nebe 3emin:
-4,3
=28

.=2,5 HenTyH.
1,2

Mepkypu# ..

[IpocmatpuBast e€, Bumum, uto Benepa sipue FOmmrepa modtn Ha 1Be
3BE3/IHBIE BEJIMYMHEBI, T. €. B 2,52 = 6,25 pa3a, a Cupuyca B 2,5'2’7 = 13 pa3
(6meck Cupuyca — 1,6-it Benmuumnbl). Y3 TOH ke TaOIMYKH BUIHO, YTO TYCK-
nast tuiaHera CaTypH BCE e sipye BCeX HEMOABMKHBIX 3BE3, kKpome Cupuyca
u Kanomyca. 31ech MBI HAXOMM OOBsICHEHUE TOMY (hakTy, uTo TuraneThl (Be-
Hepa, FOnuTep) ObIBAIOT MHOTIA JHEM BHIIHBI MPOCTHIM IJIA30M, 3BE3IBI KE
IIPH JTHEBHOM CBETE COBEPIICHHO HEMOCTYITHBI HEBOOPYKEHHOMY 3pCHHIO.

Hanee mpuBoanM TaOim4ku Oilecka cBeTHN Ha HeOe Beneprr, Mapca u
IOnuTepa Ge3 HOBBIX MOSICHEHWA, TaK KaK OHU MPEICTABISIOT COOOW JIUIIIb
KOJIMYECTBEHHOE BBIPA)KEHHE TOTO, O €M TOBOPIIIOCEH yKe B paszaene «Uyxue
Hebecay:

Ha nebe Mapca:
COMHIIC ..vvveeeeeevveennne. -26 Benepa .....cccooovevveennne -3,2
DO0OOC ..ceeeeeerreiieeeenn, -8 HOmuTep.....oovvevieieene -2,8
JeMOC ...oeoviiiieiiees -3,7 BEMIIS e -2,6
MepKypHA........ccceenene -0,8 CaTYPH .eoveveeveeiieienne -0,6

123



Ha neGe Benepsr:
COMHIIC ..vvveeeeeerreenee. -27.5 110) 1174 1<) o AU 2,4

[@F0311: 11 (SIS
I cmyTHUK
I »
I »

OueHuBast SIPKOCTH IJIAHET Ha HeOe X COOCTBEHHBIX CIIyTHUKOB, CIIETyeT
Ha TIepBOE MECTO TOCTAaBUTh «IIOJIHBII» Mapc B Hebe dPoboca (—22,5), 3aTem
«monHbli» OmuTep B HeGe V cnyTtHHKa (—21) m «monseii» CarypH B HeOe
ero cniytHika Mumaca (—20): CatypH 3/1eCh BCErO BIISITEPO MEHEE SPOK, YeM
Comnnne!

[MoyuurensHa, HaKoHel, cieAyromas Tadmuma Oyecka IiaHeT, HaOo-
JlaeMBIX OJHa C Apyroil. Pacmonaraem ux B mopsiake yobIBaHus Oecka.

3BEé3qHAsA BETUYNHA 3BE3qHAas BEIUUNHA
Benepa ¢ Mepkypus....—7,7 Mepkypwii ¢ Benepsr .. 2,7
3emuist ¢ Benepsi.......... -6,6 3emuist ¢ Mapca............ -2,6
3emist ¢ Mepkypus .....—5 Omutep ¢ 3emi......... -2,5
Beunepa ¢ 3emimm .......... -43 IOnurep ¢ Benepsr...... 2,4
Benepa ¢ Mapca.......... -3,2 IOnurep ¢ Mepkypus..—2,2
IOnurep ¢ Mapca......... -2,8 CarypH ¢ Onutepa.....—2

Mapc ¢ 3emnu

Tabnmuka mokasbIBacT, YTO Ha HEOE TJIABHBIX IUIAHET CaMbIMU SPKHUMH
CBETWJIaMHU SABJISIIOTCS Benepa, Habmonaemast ¢ Mepkypusi, 3eMiIst, BUAUMas ¢
Benepsl, u 3emis, Buanmas ¢ Mepkypus.

ITouemy Tesreckon He yBeJu4nBaeT 386317

Jlrozeii, BIiepBBIe HAIMPABISIOMIAX 3PUTENBbHYIO TPyOy Ha HEMOIBIDKHBIC
3BE3MBI, TOpaXKaeT To, YTO TPpyDa, Tak 3aMETHO yBeluunBaronias JIyHy u ma-
HEThbl, HUCKOJIBKO HE YBEIMYMBAET Pa3MEpPOB 3BE3J, NaXE YMEHbIIACT UX,
mpeBparias B IpKyI0 TOUKY, HE HMEIOIIYI0 TUCKa. DT0 3amMeTu emmé [ ammmei,
MEPBEIA YeIOBeK, B3TJIIHYBIINH Ha HEOO BOOPYXEHHBIM riazoM. OmuckiBas
CBOU paHHHME HAONIOJCHUS C TIOMOIIBI0 M300PETEHHOI UM TPYOBI, OH TOBO-
pur:

«JlocToliHO 3aMeuaHus pa3iuuMe B BHUJE IJIAHET U HEMOJBWXHBIX 3BE3[
npu HaOmoxeHnH 4vepe3 TpyOy. I[lmaHeTsl mpencTaBisOTCS MajeHBKUMH
KPYXKaMH, pe3K0 OYEePUCHHBIMH, KaKk Obl MAJIBIMH JIyHaMH; HETIOIBIKHBIC e
3BE3/(bI HE MMEIOT PA3IMYMMBIX O4epTaHuid... Tpyba yBeITHMYMBAET TOIBKO HX
OIecK, Tak 9TO 3BE3IBI 5- M 6-1 BETUYWHBI IENAIOTCS IO SIPKOCTH PABHBIMH
Cupuycy, KOTOPBIH SBISIETCS caMOoi OJecTAIIer N3 HeTTOIBUKHBIX 3BE3.
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Yr1o06BI 00BSICHUTE TAKOE OECCHIIME TEJIECKOIIA 10 OTHOLIEHHUIO K 3BE31aM,
npuAETCA HAIIOMHHUTBH KOe-4To M3 (usnonoruu u ¢usuku 3perns. Korga mbl
CJIE/IUM 32 YAISIOUIMMCS OT HAC YeJIOBEKOM, €ro M300paKeHHe Ha ceTyaTke
rjla3a CTaHOBHUTCS BCE€ MeHblIe. [Ipy JOCTaTOYHOM yAaleHHH TOJIOBa M HOTH
YeJIOBeKa HACTOJIBKO COJIMIKAIOTCS HA CETYaTKe, YTO MOMNAJAloT y)Ke He Ha
pasHble e€ AJIeMEHTHl (HEepBHBIE OKOHYAHHMS), HO Ha OJUH U TOT )K€, U TOTJa
yenoBeueckas (hUrypa KakeTcsl HaM TOYKOW, TUIEHHON ouepTaHuii. Y 00Jb-
IIMHCTBA JIIOJIEH 3TO HACTYMAeT TOr/a, KOTAa yroJ, oA KOTOPBIM yCMaTprBa-
eTcsl mpeaMeT, ymensinaercs 1o 1'. HasHaueHue Teneckona COCTOHMT B TOM,
YTOOBI YBEJIMYNTH YTOJI, 1Ol KOTOPHIM TJ1a3 BUAUT MPEAMET, WM, YTO TO XKe
caMoe, pacTsSHyThb H300paKeHHE KaKTOW AeTaad IpeaMeTa Ha HECKOJIBKO
CMEXHBIX DJIEMEHTOB ceT4aTKH. O TEJIECKOIe TOBOPSAT, YTO OH «yBEJIMUMBACT
B 100 pa3», ecnu yroi, Mo KOTOPHIM MBI BUIUM IIPEAMETHI B 3TOT TEJIECKOTI,
B 100 pa3 Oombirre yria, mox KOTOPEIM MBI HAa TOM K€ PACCTOSIHAM BHIUM UX
IpPOCTHIM TIi1a3oM. Ecnu xe xakas-HUOyAb ETaiab M NMPH TaKOM YBETHYCHUU
yCMaTpHUBAETCs MOJ YIJIOM MEHbIIE 1', TO JaHHBIA TEIECKON HEAOCTaTOYCH
JUISl PACCMOTPEHHUS 3TOU MOIPOOHOCTH.

HerpynHo paccunTath, 4TO camasi MejKasi MoJpoOHOCTh, KaKyl0 MOKHO
pa3nuuuTh Ha paccrosHuu JlyHbl B Teneckorn, yBenuuuBatommid B 1000 pas,
nMmeet B nonepeunuke 110 M, a Ha paccrosauu Connua — 40 kM. Ho eciu ot
XKe pacdér crenarhb s OnrKaiInei 38e3/1bl, TO MOJYyYHM OTPOMHYIO BEJTHYH-
Hy — 12 000 000 xm.

INonepeunuk Hamero CoslHIIAa MEHBINE 3TON BETMYHHBI B 8'% pa3. 3HAUUT,
IepeHecEHHOe Ha pacCcTosHue O MMk am e i 3Be3pl, ConHIle Halle JOJDK-
HO Ka3aThCsl TOUKOH maxe B Teneckon ¢ 1000-kpatHeIM yBenmmueHuem. biu-
JKaimiast 3Be3fia JM0JDKHA o0mazath o0bEMoM, B 600 pa3 GonpmuM ConHia,
4YTOOBI CUJIbHBIE TEJIECKOIBI MOINIM IOKa3aTh €€ nuck. Ha paccrosnumn Cu-
pHuyca 3Be3a JO/DKHA Uit 3Toro ObiTh Oosbine ComHna mo 00sémy B 5000
pa3. Tak kak OOJBIIMHCTBO 3BE3/1 PACIIOJIIOKEHO rOpas o AaiblIe celdac yno-
MSIHYTBIX, @ pPa3Mepbl HX B CPEJHEM HE NPEBBINIAIOT B TAKOW CTENEHH pa3Mme-
poB ComnHua, TO 3BE3bI U B CHIIbHBIE TEJIECKOMBI MPEJCTABISIOTCS HAM TOY-
KaMH.

«Hwu onHa 3Be3na Ha HebOe, — roBopuT JKMHC, — HE UMeeT OOJIBIIEro yr-

JIOBOTO pa3Mepa, ueM OyiaBodHast ToJ0BKa ¢ paccTosHusA B 10 kM, U HeT enié
TaKOTO TEJIECKOIa, B KOTOPBIH MPEeIMET CTOIb MallbIX Pa3MepoB ObLT Obl BU-
JIeH, Kak Juck». HampoTuB, KpynHble HeOecHbIE Tela, BXOISIINE B COCTaB
Hallel COJTHEYHON CHCTEMBI, TIOKa3bIBAIOT MTPU HAOJIOAEHUH B TEJIECKOII CBOU
JIICKW TeM KpYyIHee, ueM Oouibliie yBenndeHue. Ho, kak MBI yxKe UMeNu City-
Yall yHOMSHYTb, aCTPOHOM BCTpEYaeTcs 37eCh C JIPYTUM HeyZoOCTBOM: BMe-
CTE C YBEJIMYECHHEM M300pakeHHs OCJIabeBaeT ero SIpKOCTh (BCIEACTBHE pac-
TIpeeseHust II0ToKa Jiydeld Ha OOJIbIIYIO MOBEPXHOCTH), ciadast ke SpPKOCTb
3aTpyIHsIET pasandeHne noapodbHocreid. [loroMy npu HabMIOAEHUN TUTAHET U
O0COOCHHO KOMET NPHUXOJUTCS IIOJIb30BAThCS JIMIIb YMEPECHHBIMH YBEIH-
YEHUSIMU TEJIECKOIIA.
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Yurarenb, MOXKaIyd, 3aacT BOMPOC: €CIM TEJIECKON HE YBEIUYHBACT
3BE371, TO 3a4eM K€ YIIOTPEOIIIIOT ero nMpyu UX HAOIIOICHUHU?

HOCHG CKAa3aHHOI'O B Hpez[bmyumx CTaThAX €Ba JIU Hy)KHO J0Jro ocra-
HABJIMBAThCS Ha O0TBeTe. Teaeckomn OSCCHUIICH YBEIMYUTh B TU MBI € pa3Me-
pBl 3BE31, HO OH YCHJIMBAaeT UX SIPKOCTh, a CICIOBATEIbHO, YMHOXKACT
YHUCIIO 3BE3]T, TOCTYIHBIX 3PCHUIO.

Bropoe, uto mocturaercs Onaromapsi TEIECKONy, 3TO pa3JaelcHU e
TeX 3BE31, KOTOPBIC MPECTABISIOTCS HEBOOPYKEHHOMY TJIa3y CIHUBAIOIIAMU-
csi B oiHy. Teneckor He MOXET YBEJIMYUTh BUAUMOIO MONEPEUHUKA 3BE3T, HO
YBEJIMYMBAET BUJAMMOE PacCCTOSHHUE Mexay Humu. [lodTomy Terne-
CKOII OTKPBIBACT HaM JTBOWHBIC, TPOIHEIC U emé Ooiee CI0KHEIC 3BE3IBI TaM,
r7ie HEBOOPYXKEHHBIA TJa3 BHOUT ONUHOYHYIO 3Be3my (puc. 73). 3BE3mHbIC
CKOIUICHHS, ISl IPOCTOrO TJ1a3a CIIMBAIOIIUECS 33 JAbHOCTBIO PACCTOSIHUSI B
TYMaHHOE MSTHBIIIKO, & B OOJIBIIMHCTBE CIY4YaeB U BOBCE HEBHIUMBIC, pac-
CBIITIAKOTCYA B ITOJIC TCJICCKOIIa HA MHOT'MC THICAYHN OTACIIbHBIX 3Bé3}1.

W, HaKOHEIl, TPEThs yCayra TeJISCKoma MPH U3YYCHUH MUpa 3BE3]] COCTO-
HUT B TOM, YTO OH llaéT BO3MOXHOCTh U3 M € p ATH y TJIBI C HOpa3HTCHbHOﬁ

Puc. 73. Onna u Ta xe 3Be371a e Jlupsl (61113 Bern), kak oHa BUIHA IPOCTHIM
rna3oM (7), B OuHOKIIB (2) U B Teneckor (3).
TOYHOCTBIO: Ha (hoTorpadusx, MOJYUYEHHBIX C COBPEMEHHBIMH OOJBIINMHU
TEJEeCKOMaMHU, aCTPOHOMBI M3MepstoT yribl BenuunHod B 0",01. ITox Takum
yIIIOM ycMaTpHuBaeTcs OpoH30Bast Korielika ¢ pacctostHus 300 KM MM 4esioBe-
yeckuil Bosioc ¢ paccrostHus 100 m!

Kak usmepuin nonepeyHuku 38é31?

B camprii CHIIBHBIN TETIECKOI, KaK MBI ceidac OOBSICHIIIN, HENb3s y B U -
e THh TMOIEPEUYHNKH HEMOIBIDKHBIX 3BE31. Jl0 HeJaBHETO BPEeMEHHU BCE COO00-
pakeHHsI 0 TOM, KaKOBBI pa3Mephl 3BE31, OBLIM TONBKO HorankaMu. Jlomycka-
JIM, 9TO Ka)KIas 3Be3[a B CPeIHEM IMPUMEPHO TAKOil )K€ BEITMYMHBI, KaK HaIlle
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CornHue, HO HUYEM HE MOTJIM TOAKPENNTH 3ToN foraaku. M Tak kak s pas-
JTMYEHUS 3BE3AHBIX TUAMETPOB HEOOXOAUMBI O0JIee MOIITHbIE TEIECKOIBI, YeEM
caMmble CHUJIbHBIE TEJIECKOIbI HAIIero BPeMEHH, TO 3ajjaya ONpeAesICHHUs HC-
TUHHBIX IUAMETPOB 3BE3]] Ka3ajach HEpa3peIIuMO.

Tak o6cToso aemno a0 1920 r., koraa HOBbIe PUEMBI M OPYIUST UCCIIEIO-
BaHUS OTKPBUIM aCTPOHOMAM ITyTh K U3MEPEHUI0 UCTUHHBIX Pa3MepOB 3BE3I.

OTUM HOBEHIIMM JIOCTI)KEHHEM acTPOHOMHMS 00s3aHa CBOEH BEpHOIl co-
103HUIIE — (PU3KKE, HE pa3 OKa3bIBaBIIEH eif camMble [IEHHBIE YCIYTH.

M5! ceifyac M3JI0KHM CYITHOCTH CII0c00a, OCHOBAaHHOTO HA SBJICHUM WH-
TepdepeHIINN CBeTa.

UroOBl ySICHUTH MPHUHIMII, HA KOTOPOM OCHOBAH 3TOT METOJ U3MEPEHUH,
MIPOM3BEAEM OIIBIT, TPEOYIOMMH HECIOKHBIX CPECTB: HEOONBIIOTO TEIECKO-
ma, naroriero ysenuaenue B 30 pa3, u Haxozsmerocs Ha pacctosaun 10-15 m
OT HEro SIPKOTO HCTOYHHMKA CBETA, 3arOPOKEHHOTO [t
SKPaHOM C OYEHb Y3KOH (HECKOJBKO JECATHIX TOJEH
MHJUIMMETpPa) BepTHKAJIbHOU Miesbio. OObeKTHB 3a-
KpOEM HENPO3PayHOH KPBILIKON C ABYMsl KPYIJIbIMU
OTBEPCTUSAMHU OKOJIO 3 MM B JuMaMeTpe M pacroiio-
JKCHHBIX 110 TOPU30HTAJIM CHMMETPUYHO OTHOCH-
TENIHO LIEHTpa OOBEKTHBA HAa PACCTOSHUM 15 MM
Ipyr ot apyra (puc. 74). be3 kpblky mienb B Tele-
CKOII UMEET BUJI Y3KOU TOJIOCHI CO 3HAYUTEIHHO 00- Puc. 74. Cxema ycTaHos-

KM, NOSCHAIOIIEH yCTpOH-
nee crabbIMK T0T0CKaMu 1o GokaM. IIpn HaOmone-  ¢1p0 npusopa «urrepde-
HAW K€ C KPBIIIKOW LECHTpaJbHasdA sfApKas I10JI0Ca pomMeTpay ISt K3MEPEHHUS
NpENCTaBIAeTCs  HCYEPYEHHOH  BEPTHKANLHBIMH  Y/IOBBIX IMAMETDOB 3BE3].

o (ITosicneHue B TEKCTE).
TEMHBIMHM TI0JIOCAMHU. OTHU II0JOCHI IOSBWIMCH KakK
CIIEZICTBHE B3aUMOJCHCTBUS (MHTEp(EPEHIINH) ABYX CBETOBBIX ITYYKOB, IPO-
LIEJIINX CKBO3b /IBa OTBEPCTUS B KPBIIIKE 00bEKTHBA. ECiu 3aKpbITh OAHO U3
OTBEPCTHUH, — MMOJIOCKH UCYE3HYT.

Ecnm oTBepcTust nepes; 00beKTHBOM CIEJIaTh MOABMKHBIMH, TaK 4TO pac-
CTOSIHHE MEXKIYy HUMH MOXHO OyJeT M3MEHSTb, TO 10 MEpE MX Pa3[BIKEHUS
TEMHBIE TTOJIOCKU OYAyT CTAaHOBHUTHCS BCE MEHEE SICHBIMU M, HaKOHEIl, ncues-
HYT. 3Hasl pacCTOSIHUE MEXAY OTBEPCTHSMH B 3TOT MOMEHT, MOKHO OIIpeje-
JIUTH YTJIOBYIO IIUPHUHY ILIEINH, T. €. YIoJI, O KOTOPbIM BHAHA MINPUHA LIETH
HabOmomaremo. Ecan e 3HaTh paccTOSHHUE IO CaMOW IIENH, TO MOXHO BBI-
YUCTUTH €€ NEeHCTBUTENbHYIO mMupHHYy. Ecii BMecTo mienu y Hac Oyner Mma-
JICHBKOE KPYTJIOE OTBEPCTHE, TO CIIOCOO ONpEeNeHNs INPUHBI TAKOH «KpyT-
Joi menu» (T. €. IuaMeTpa Kpy)KKa) ocTaércsl TeM K€ CaMbIM, HaJo JIHIIb
MTOJTyYeHHBIH yroJl YMHOXHTH Ha 1,22.

IIpu n3mepeHun qUamMeTpoB 3BE3J MBI CIELYEM TEM XK€ MyTEM, HO BBUAY
Ype3BbIYaHON MaJIOCTHM YIJIOBOIO JHaMeTpa 3BE3N AOJKHBI MPUMEHSTh
BecbMa OOJIbILINE TEIECKOIIBI.
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IToMmumo paboTBl OMHCAHHBIM HHCTPYMEHTOM, «HHTEP(HEPOMETPOMY,
€CTh H IPYTOii, 60Jiee OKOJIBHBIN CIOCO0 OIIEHKN MCTHHHOTO TUaMeTpa 3BE3,
OCHOBAHHBIN Ha UCCIIEIOBAHUH UX CIIEKTPOB.

ITo cniexTpy 3Be3/bl aCTPOHOM Y3HAET €€ TeMIlepaTypy, a OTCIO/Ia BbIUKC-
NseT BedMuMHy H3TydeHus | cm® eé mosepxHocTH. Ecim, Kpome TOro, H3-
BECTHBI PacCTOSTHHE JI0 3BE3/Ibl U €€ BUANMBIN OJIECK, TO ONpeseNsieTcs U Be-
JIMYMHA U3JIy4eHHs B C € i e€ moBepXHOCTH. OTHOIIEHUE BTOPOIl BETMUUHBI K
NepBoi AaéT pa3Mep MOBEPXHOCTH 3BE3Mbl, a 3HAUUT, U e€ auameTp. Takum
o0pa3oM, HaiiieHO, HanmpuMep, 4To nonepedHnk Kamnemrs! B 16 pa3 Gosnblie
conHeuHoro, berensreitse — B 350 pa3, Cupuyca — B 1Ba pasa, Beru — B 27
pasa, a nonepeyHuk cnytHuka Cupuyca cocrasiuset 0,02 comHedHOro.

I'uranTsl 3BE€31HOT0 MHUpPa

PesynbraTs!l onpeneneHus 3BE3IHBIX MONEPECUYHUKOB OKA3aINCh TIONCTHHE
MIOPa3UTENbHBIMA. ACTPOHOMBI HE TIO/I03PEBAM PaHbIIIE, YTO BO BCEICHHOM
MOTyT OBITh TaKkue TUTaHTCKUe 3BE31bl. [lepBoii 3Be3/101, HICTHHHBIE pa3Mephbl
KOTOpo#i ynanock onpeznenuts (B 1920 r.), 6buia sipkas 38e3qa o OpruoHa, HO-
csamas apabckoe HazBaHue berenbreiize. E€ momepeuHuK oxaszayicsi MPEBbI-
miaomuM auaMeTp opoutsl Mapcea! Jlpyrum rurantom siisieTcss AHTapec,
camasl sipkas 3Be3sia B co3Be3quu CKopruoHa: €€ MONEepeYHUK INPUMEPHO B
rmoJiTopa pasa OoJibllie AuaMeTpa 3eMHOI opOoutsl (puc. 75). B pany oTkpbl-
TBIX TIOKa 3BE3HBIX TUTAHTOB HA/I0 MOCTaA-

BUTh M TaKk HaspiBaeMmylo JluBHyto («Mu- \e e sl
pa») 3Be3my B co3Besguu Kuta, amametp N ’
kxotopoit B 400 pa3 Gombpine auaMerpa Ha- N \ _"1” TAP E_r e
mero ConHita (cM. puc. Ha ctp. 140). j 450 awﬂﬂa"’,’,ﬁ-{'-"-{’f”‘ “

-3 -

OcraHoBUMCsl Terneph Ha (HU3MYECKOM ] T commd '
YCTpOMCTBE ATUX UCHOJUHOB. Pacuér moka- — o - 2
3BIBA€T, YTO MOJM0OHBIE 3BE3NBI, HECMOTPS _,_l -_j' -
Ha YYJOBHIIHBIC pa3Mepsl, COAEpKAT He- o, Souan  Opgura 3pvn
copa3MepHO Mano BemecTsa. OHU TOKeNee 2, 3000000000 b nonerse. ¢
Hairero CoJiHIIa BCEro B HECKOJIBKO pa3; a g o \
TaKk Kak 1o o0wbémy berenbreiise, Hampu- s

mep, Gombmie Comrna B 40 000 000 pas, 10 pye, 75, 3pespa-rurant Antapec (o
TJIOTHOCTE 3TOM 3BE3Jbl NOJDKHA OBITH HU- CKopHHoHa) MOIJIa, Obl BKIIFOYUTh B
groxkHa. U ecim Bemectso CojHIa B cpen- ce6s Hate CoJIHIE € 3eMHO#T OpOUTO.
HEM 110 IUIOTHOCTHU HpI/I6JII/DKaeTC$I K BOJEC, TO BECHICCTBO 3Bé3I[—FI/IFaHTOB B
STOM OTHOIICHWU MOXOIHUT HAa Pa3peKeHHBIN BO3MyX. 3BE3IBI ATH, IO BEIpa-
JKCHHIO OIHOIO ACTPOHOMA, «HAIIOMHHAIOT TI'POMAIHBIA a’pocTaT Mallou
INIOTHOCTH, 3HAYUTCIIBHO MCHBmeﬁ, HEXKEIIN TUIOTHOCTH BO3AyXa».
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HeoxunanHblii pac4yér

HHTEepecHO paccMOTPETh B CBSA3U C MPEABIAYIINM, CKOIBKO MECTA 3aHSUIN
ObI Ha HeOe Bce 3BE3/bI, €Cii Obl MX BHIMMbIC U300pakeHHsT OBUTH MPUMKHY-
TBI OJHO K JpyIOMY.

Msl yxe 3HaeM, 4TO COBMECTHBIH OJecK BceX 3BE3J, MOCTYIHBIX Tene-
CKOITy, paBeH OJiecKy 3Be3lsl MU HY C 0,0-i1 BenmuuuHbI (cM. Bbimie). Takas
3Be3za cBeTUT Ha 20 3BE3MHBIX BeNWYMH cinabee Hartero CoyHIA, T. €. JaéT
ceera Menbie B 100 000 000 pa3. Ecnu cuntats CosnHile 10 TeMIepaType ero
MIOBEPXHOCTH 3BE37I0 CpefHeH, TO MOXKHO NPHHATH, YTO BHAMMAs HOBEpPX-
HOCTh Halei BooOpakaeMoil 3Be3/bl B yKa3aHHOE YHCIIO pa3 MEHbIIE BHUIH-
Mo# moBepxHocTr ConHIa. A Tak Kak JUaMeTpbl KPYTOB MPOTOPIHOHAIBHBI
KBaJpaTHbIM KOPHSIM M3 HMX MOBEPXHOCTEM, TO BUAMMBIA AUaMETp Hallel
3Be34bl MOJDKEH OBITh MeHbIne BuamMoro muamerpa Comama B 10 000 pas,
T. €. PaBHATHCA

30': 10 000 = 0",2.

Pe3ynbpraT mopasuTeNbHBIN: COBMECTHAas BHIMMAas IOBEPXHOCTH BCEX
3BE3]] 3aHMMaeT Ha HeOE CTOJIBKO MECTa, CKOJIBKO KPYXOK C YIJIOBBIM Jna-
metpom B 0",2. He6o comepxwut 41 253 kBampaTHBIX rpagyca; JETKO COCYH-
TaTh TO3TOMY, YTO BHIMMBIC B TEIECKOI 3BE3/BI MOKPHIBAIOT TOJIBKO OAHY
JBAANATIMIJUTHAPIHYIO OO BCero Heba!

Camoe Ts2k€J10€ BelecTBO

Cpenu ITUKOBUHOK, CKPBITBIX B TJIyOWHaX BCEJICHHOM, BEpPOSITHO, HaBCe-
I71a COXPaHHUT OJHO W3 3HAYMTENLHBIX MeCT HeOoJblias 3BE3nouka Onmm3 Cu-
puyca. OTa 3Be3Ja COCTOMT M3 BemiecTBa, B 60 000
pa3 6ouee TspKENIOTO, HEXXENU Boga! Koria Mbl 6epém
B PYKH CTaKaH PTYTH, HAC YAWBIAET €TO I'PY3HOCTH:
OH BecuT 0koJ10 3 Kr. Ho uTO cka3zamm ObI MBI O cTa-
KaHe BeIIecTBa, BecAmeM 12T u TpeOyromeM st
TIEPEBO3KH  KEIE3HOJOPOKHON IUIATPOPMBI?  DTO
Kaxercst abCypIoM, a MEXIy TEM TakOBO OIHO M3
OTKPBITUI HOBEUIIEN aCTPOHOMMH.

OTKpBITHE 3TO UMEET JUIMHHYIO U B BBICILIECH cTe-
NICH! TIOYYUTEIbHYI0 HCTOPHIO. YK€ AaBHO OBLIO
3aMe4eHo, 4To OnmcrarensbHbI CHpHyC coBepriaer
CBOE COOCTBEHHOE [BIDKEHUE Cpelau 3BE3] HE 10
OpsSMOM JIMHWU, KaK OOJBIIMHCTBO JPYTHX 3BE3J, a
MO CTPaHHOMY U3BHJIHCTOMY myTd (puc. 76). UToObI
OOBSCHUTH 3TH OCOOCHHOCTH €T0 IBHMXCHUS, U3BECT-
HbIl actpoHoM beccenps npeanonoxui, yro Cupuyca
Puc. 76. Tlyrs Cupuyca  COMPOBOY/IACT CHYTHHK, CBOMM TIPHTSOKEHHEM «BO3-
cpeau 38831 ¢ 1793 1o MYIIAIOMIAN ero ABmKeHne. JTo Obuio B 1844 1. —3a

1883 r. JIBa TOJa JI0 TOTO, Kak ObLT OTKPHIT HenTyH «Ha KOH-
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gnke nepay». A B 1862 1., yxe nocie cmeptu beccens, moraaka ero morydmna
MOJTHOE TIOATBEP)KACHME, TaK KaK 3aloA03pCHHBIA criyTHHK Cupmyca ObLI
YCMOTpPEH B TEJIECKOIL.

Cnytauk Cupuyca — Tak HazbiBaeMblil «Cupuyc By — obparaercst okono
TJIaBHOM 3Be31bl B 49 JieT Ha paccTtosinuy, B 20 pa3 Oosbiiem, yem 3emiis BO-
kpyr CousHiia (T. €. IpUMEPHO Ha paccTosiHuM Y paHa) (puc. 77). Dto — cinabas
3BE3]I0YKa BOCBMOW-JIEBSITON BEINYMHBI, HO Macca €€ BeChbMa BHYIIUTENbHA,
noutu 0,8 maccel Hamero Comuna. Ha paccrosuun Cupuyca name CounHue
JIOJDKHO OBLTO OBI CBETUTH 3BE3MI0W 1,8-1 BETUYMHBL; MOITOMY €CITH OBI CITyT-
HuK CHupHuyca UMeNl MOBEpXHOCTh, YMEHBIIICHHYIO 110 CPAaBHEHHUIO C COJHEU-
HOW B COOTBETCTBHH C OTHOLICHHEM MAacC 3THX CBETHII, TO IIPU TOH )K€ TeM-
meparype OH IOJDKEeH ObUT OBl CHATH, KaK 3Be3/ja MPIMEPHO BTOPOIl BEIHYH-
HBI, a HE BOCHEMOM-eBATOH. CTONB CIIa0dylo SPKOCTh aCTPOHOMEI IIEPBOHA-
YHabHO OOBSCHSIN HU3KOH TeMmepaTy-
poOil Ha MOBEPXHOCTH 3TOM 3BE3MbI; €€
paccMaTpuBalld Kak OCTHIBAIOIIEE COJTH-
11e, TIOKphIBAIOLIEecs yKe TBEPAOU KO-
poii.

Ho Takoe nomymieHue oxa3ajioch
ommbounbiM. Jler 30 Hazaj yaanoch
YCTaHOBHUTH, YTO CKPOMHBIA CITyTHHK
Cupuyca — BOBce HE yracalromas 3Be3/a,

a HaNpOTHUB, IPUHAIUICKHUT K 3BE3TAM C
BBICOKOM TIOBEPXHOCTHOW TeMIleparTy- Puc. 77. Op6ura cyrrinka Cupuyca 1o
orHomenuto k Cupnycy. (Cupuyc He
poH, ropa3mo Oosiee BBICOKOH, Y€M Yy  maxomutcs B OKYCE BUAUMOTO SILIHIICA,
HAIIEero COHHHa. 10 COBEPIIIEHHO Me- OTOMY qTo HMCTHUHHBIN 3JUTUIIC HCKaXEH
uster 1en10. Cnabyro APKOCTh MPUXOTUT- | PoC HCH = MPEBIHM ero foa YrIOM).
Csl, CIIeIOBATEIbHO, IPUIHCATh TOJIBKO MaJOW BEIHMYUHE ITOBEPXHOCTH 3TOU
3Be3/Ibl. Beruuciieno, uro ona noceuiaet B 360 pasz menblie ceera, yeM CoH-
1e; 3HAYMT MTOBEPXHOCTH €€ JI0JDKHA OBITh MO KpaiiHeil mepe B 360 pa3 MeHb-
IIIe COJTHEYHOMH, a paanyc B /360, T. €. B 19 pa3, MeHbIe conHednoro. OTcio-
Ja 3aKirovaeM, 4Tto 00béM chyTHHKa Cupryca MODKEH COCTaBIATH MEHee
gem 6800-10 momo o0béMa ColHIla, MEKAY TEM KaK Macca €ro COCTaBISACT
noutu 0,8 Maccel THEBHOTO CBETHIIA. YK€ 3TO OJHO TOBOPUT O OONBIION yII-
JIOTHEHHOCTH BelIecTBa 3TOM 3Be3/bl. bornee TOuHBIA pacu€r Ha€T I nua-
metpa maanetsl Bcero 40 000 kM, a crieoBaTeabHO, A INIOTHOCTH — TO 4y-
JIOBUIIIHOE YHCIIO, KOTOPOE MBI MpUBENU B Haudane pazgena: B 60 000 pas
0oJIbIIIe MIIOTHOCTH BOJBI (puc. 78).

«HaBocTtpure yiumm, QU3MKH: 3aMBIIIIICTCS BTOPKEHUE B BaIlly 00JIACTHY,
— IPUXOMAT Ha MaMATh ciioBa Keruiepa, cka3aHHBIE UM, MPaBJa, MO APYTOMY
moBoxy. JlefcTBUTENEHO, HUYEro MOJOOHOT0 HE MOT HPEACTaBHUTH cede 1o
CHUX TIOp HH OIWH (U3UK. B OOBIYHBIX YCIIOBHSIX CTOJh 3HAYHTENBHOE YIUIOT-
HEHHE COBEPIICHHO HEMBICIAMO, TaK KaK MPOMEKYTKH MEXIy HOPMaTbHBIMH
aToMaM# B TBEPIBIX TeNlaX CIUIIKOM MaJbl, 9TOOBI HOMYCTHMO OBLIO CKOJb-
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KO-HHOYJb 3aMETHOE C)KaTHe WX BemiecTBa. MHade obcrouT meno B ciydae
«W3yBEYEHHBIX» aTOMOB, YTPaTHBIIMX TE€ 3JIEKTPOHBI, KOTOPBIE KPYXHIHCh

Puc. 78. Cnnyrauk CupHyca COCTOUT U3 BEIIECTBa, B
60 000 pa3 Gosee IOTHOTO, YeM Boja. Heckonbko
KyOWUYECKHX CAHTHUMETPOB 3TOTO BEIIECTBA MOTIIN OBl
YPaBHOBECHTH TPY3 U3 TPEX JAECATKOB UEIOBEK.

BOKpYT sjiep. [loTeps 31IEKTPOHOB YMEHBIIIACT MOTIEPEUYHUK aTOMa B HECKOJIb-
KO THICSY pa3, MOYTH HE YMEHBIIAs €ro MacChl, OOHAKEHHOE SAPO MCHBIIC
HOPMAIJIFHOTO aToMa MPUMEPHO BO CTOJNBKO pa3, BO CKOJBKO MyXa MEHBIIIC
KpymHOTO 31aHus. CIBUTaeMBbIC UyOBUIIHBIM JaBIICHHEM, TOCIIOICTBYOIIIM
B HeJipax 3BE3THOTO Iapa, 3TH YMEHBIICHHBIC ATOMBI-SIpa MOTYT COMU3UTHCS
B THICSIYU pa3 TECHEe, YeM HOpPMaJbHEIE aTOMBI, M CO3/1aTh BEIIECTBO TOH He-
CIIBIXaHHOHM IUIOTHOCTH, Kakas oOHapykeHa Ha cmyTHuke Cupmyca. Bonee
TOT0, Ceiluac yKa3zaHHas IUIOTHOCTb Ja)X€ IPEB30i/leHa B TaK Ha3blBaEMOM
3Be3e BaH-MaaHeHa. OTa 3BE37M0uKka 12-if BeMUUMHEL, IO pa3MepaM He Ipe-
BBIIIAIOIIAs 3€MHOTO Mapa, COCTOMT w3 BemecTBa, B 400 000 pa3 Gojee
IJIOTHOT'0, HEXKEIH Boa!

U 310 He camas emé KpaiHAg CTeNeHb INIOTHOCTU. TeopeTHUeCK: MOKHO
JIONTyCKaTh CYIIECTBOBAaHHE ropasfo Oojiee IUIOTHBIX BemlecTB. Juamerp
aTOMHOTO sapa cocTaBiseT He Oonee onuoit 10 000-i nuamerpa atoma, a

00BEM, creoBaTelbHO, He bonee | oObéMa atoma. 1 M Meramia comep-
1012

JKUT BCEro OKOJIO 1 ]\/H\/I3 ATOMHBIX A4€p, U B 3TOM KPOIICYHOM 00BEMe
1000
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COCpEIoTOYeHa BCsA Macca MeTamia. 1 CM’ aTOMHBIX sjep JOJDKEH, TaKhHM
o0pa3oM, BecuTh npuMepHo 10 MIIIHOHOB TOHH (pHC. 79).

T _"5|I’!”"“:[ 1,

QYT
! LUUR

e ————

Puc. 79. OnuH KyOU4YecKkuii CAHTHMETP aTOMHBIX SI€pP MOT Obl yPaBHOBECHTB OKe-
AHCKMH IapoXoJ Jlaxke U IIPU BECbMa HEMIOTHOM ynakoBke uX. [TnoTHo e ymo-
JeHHBIE B 00BEMe | M’ aTOMHBIE Apa BeCHTH 651 10 MHILTHOHOB TOHH!

IMocne cka3aHHOTO He OYHET Ka3aTbCs HEBEPOSTHBIM OTKPBITHUE 3BE3[IBI,
Cpe/Hsisl TUIOTHOCTH BemecTBa kotopoit emé B 500 pa3 GoJblie, 4eM y Bele-
CTBa yNOMsIHYTOH paHee 3Be3161 Cupruyc B. Mbl roBopuM 0 HeOOIIBIIION 3BE3-
nouke 13-i BennuuHbl B co3Be3auu Kaccuoneu, OTKpeITOl B KoHue 1935 r.
Bynyun o 06sémy He Oonbiie Mapca i B BOCEMb pa3 MEHBIIIE 36MHOTO IIIa-
pa, 3Be3a 3Ta o0JIaaeT Maccoii, MOYTH BTPOE MPEBHIMAIONICH Maccy HaIero
Comnna (Tounee, B 2,8 pa3a). B 0OBIYHBIX eqWHUIAX CPEOHSS IDIOTHOCTH €€
BemecTBa BeIpaxkaercs gyuciaoM 36 000 000 r/em’. Dto o3mauaer, uro 1 cm’,
TaKoro BelecTBa Becus Obl Ha 3emie 36 T! BemecTBo 3T0, ciaeqoBaTeibHO,
IJIOTHEE 30JI0Ta MOYTH B 2 MHJIJIMOHA pasl). O TOM, CKOJIBKO JIOJDKEH BECHTh
KyOW4ecKHid CaHTHMETp TaKOrO BEIIECTBA, B3BEUICHHBIM Ha IOBEPXHOCTH
caMo¥ 3Be3/Ibl, MBI MoOeceyeM B TiaBe V.

Hemuoro net Hazan yuéHble, KOHEYHO, CYMTAIN OBl HEMBICIHMEBIM CYIIE-
CTBOBaHUE BEUICCTBA B MIJUIMOHEI pa3 IIIOTHEE TUTATHHEI.

Be3nHBl MUpO3IaHHS CKPBIBAIOT, BEPOSATHO, CIIE HEMAJIO MOJOOHBIX M-
KOBHUHOK MIPHPO/IBL.

B nenTpanbHoii YacTH 3TOi 3BE3 MBI ITOTHOCTH BEMIECTBA TOJDKHA JIOCTHTATh HEMMOBEPHO
GOJBILION BEMYHHBI, IPMMEPHO MUJLTHAPIIA TPAMMOB B 1 e,
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IMoyemy 3B€31bI HA3LIBAIOTCSI HEMOABUKHBIMHU?

Korna B crapuny man ObLT 3BE3/1aM TAKOW AMHTET, JKEIAH MOTICPKHYTH
9THM, YTO B OTJIMYME OT IUIAHET 3BE3/bI COXPAHSIOT 1a HEOECHOM CBOJIE He-
U3MEHHOe pacnojoxeHue. OHU, KOHEUHO, YYaCTBYIOT B CYTOYHOM JABMKCHHU
Bcero HebGa BOKPYT 3eMIlH, HO 3TO KaxKyllleecs IBH)KEHHE HE HapyllaeT uX
B3aUMHOTO pacrojioxkeHus. [I1aHeTh jke HempecTaHHO MEHSIIOT CBOM MECTa
OTHOCHTEJIFHO 3BE3J1, OpPOIAT MEXIy HUMH U OTTOTO TOJYYHIH B JPEBHOCTH
HanMeHOBaHUe «Omyxparomux 3BE3a» (OyKBaJBHBIM CMBICI CIIOBA «ILIa-
HETay).

MBEI 3HaeM Tenepb, 9TO IPEICTABICHUE O 3BE3THOM MHUPE KaKk 0 COOpaHun
COJIHII, 3aCTHIBIIMX B CBOEH HENOABMKHOCTH, COBEPIICHHO IpeBpaTHO. Bee
3BE37161 "), B TOM unciie u Haure COJHIE, JABHKYTCS OTHA OTHOCHTENBHO JpY-
Toif co CKOpOoCThIO B cpemHeM 30 KM/CeK, T. €. C TaKOH ke, C KaKOW IUIaHeTa
Hamra oberaet cBO0 opouTy. 3HAUYHT, 3BE3BI HUUYTh HE MEHEE ITOJIBMKHEI,
YCM IIJIaHCTHhI. HaHpOTI/IB, B MUpE 3Bé3}1 MbI BCTpEYACMCA B OTACIBHBIX CIIYy-

Puc. 80. durypsl co3e3quit MEIEHHO
MEHSI0TCA ¢ TedeHHeM BpemeHu. Cpe-
HHI PUCYHOK M300pa)aeT «KOBIID
Bonbuioit Menseauis! B HacTosIEe
Bpems, BepxHuid — 100 TbIc. JIeT Hazaz,
HIKHUI — yepe3 100 TeIc. et nocie
HAIIeTO BPEMEHH.

Yasgx ¢ TAKUMH OTPOMHBIMH CKOPOCTSIMHU, KAKUX HET B CEMbe IUIaHET; N3BECT-
HBI 3BE3]Ib], — UX HA3bIBAIOT <VICTSILIMMI, — KOTOPBIE HECYTCS 110 OTHOLICHHIO
k Hamemy COIHILy ¢ OrpoMHO#t ckopocTbio 250-300 km/cex.

Ho ecin Bce BuanMBbIE HAMU 3BE3/IbI XaOTUYECKH JIBUXKYTCS C TPOMAIHBI-
MH CKOPOCTSIMH, ITpo0Oerasi MHJUTHAp/ibl KWIOMETPOB €XKEro/lHO, TO IoYeMy He

! Mimerotcs B BHLY 3BE3/IBI, BXOJIANINE B COCTAB «HAIIEr0» 3BE3/IHOTO CKOTLIEHHS — Miteu-
Horo Ilytu.



3aMedaeM MBI 3Toro OemeHoro aBikeHus? Ilouemy 3BE3mHOE HEOO mpen-
CTaBJISIET M3JaBHA KAPTHHY BEIMYaBOI HETIOABI)KHOCTH?

[IpuunHy HETPYAHO OTrajaTh: OHA KPOETCs B HEBOOOpa3MMOH ynan€HHO-
ctu 3BE31. Cinydanoch Jid BaM HaOIIOAaTh C BO3BBIIICHHOTO MTYyHKTA 32 M0E3-
JIOM, JIBUOKYIIMMCS BIaju, Oimu3 ropu3oHTa? PasBe He kazaloch BaM TOT/a,
YTO KypbhepckHil moe3n moyéT Kak depernaxa? CKOpPOCTb, TOJIOBOKDPYKH-
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Puc. 81. B xakux HANpaBICHUSX ABIDKYTCS SIPKHE 3BE3/IBI OIIH3 CO3BE3 U
OpuoHa (2) 1 KaK 3TH JBHXECHUS U3MEHAT B co3Be3us uepe3 50 Thic. et (0).

TenbHas Juis HaOytofartens BOJM3M, NMpEeBpaliaeTcs B 4epenamidil mar mnpu
HaOmoeHun ¢ 0OJBIIOro paccTosHUs. To JKe MPOUCXOIMT U C ABHKEHHEM

Puc. 82. [Imwxkenue
TPEX COCETHUX 3BE3 —
narrero CoJHIa, 3Be3-
nel o Lenraspa u Cu-

puyca.

3BE3; TOJBKO B ATOM Cllyyae OTHOCHUTEIIBHOE yJajie-
HHe HaOioarTess oT JIBHXKYILErocs Tejia ropasJio 3Ha-
yuresnbHee. Camble sipkue 3BE3/bI yJAJICHbl OT Hac B
cpenHEM MeHee Ipyrux — uMeHHo (rmo Kamteliny)
Ha 800 MIIIMOHOB MUIJIMOHOB KUJIOMETPOB, MEpeEMe-
IIEHHNE K€ TaKOH 3BE3/BI 33 TOJ COCTABILIET, CKAXKEM,
vmmmrapa (1000 MHIIIHOHOB) KHJIOMETPOB, T.€. B
800 000 pa3 menpmre. Takoe mepeMemieHHe TOIKHO
ycMmatpuBathess ¢ 3emau moxa yriom menee 0",.25 —
BEJINYMHA, €][Ba YJIOBUMAas TOYHEHIINMU acTPOHOMH-
YECKUMU HHCTpYMEHTaMu. [[j11 HEBOOPYXKEHHOIO XK€
rjla3a OHO COBEPIICHHO HE3aMETHO, JaXKe €CIIU JJIUTCS
crosetusi. TONbKO KpONOTIMBBIMM HMHCTPYMEHTAJIb-

HBIMH U3MEPEHUSMH YIAJI0Ch OOHAPYKUTh JBIKEHUE MHOTHX 3BE31 (puc. 80,

81, 82).

O‘"‘; 1xm. 8 cmonemue 0

|

Sebuwe pad

J‘—-——-———_—_

"

TomeKk

4000 km -

Puc. 83. Macmrab 3BE31HBIX IBIKEHHH. J[Ba KpOKETHBIX Iapa, ouH B JIeHHH-
rpajne, 1pyroii B ToMcke, IBIXKYTCS CO CKOPOCTBIO | KM B CTOJIETHE — BOT
YMEHBIIEHHOE 10J001e COMMKEeHNs IBYX 3BE31. 113 9TOro SCHO, KaKk HUYTOXKHA
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WTak, «HEeMmoABIKHBIE 3BE3/BI», HECMOTPS Ha TO, YTO YBIIEKAIOTCS HEBO-
O6paSI/IMO CTPEMUTCIIbHBIM JBHKCHUCM, UMCIOT ITOJIHOC IMPpaBO MMCHOBATLCA
HCTIOABUXHBIMH, ITOCKOJIBKY P€Yb I/I}IéT (6] Ha6HIOI[CHI/IﬂX HeBOOpy)KéHHBIM
rina3oM. M3 cka3aHHOTO YMTATENlh CaM MOYKET BBHIBECTH 3aK/TIOYCHHUE, KaK HH-
YTOKHA BEPOSITHOCTH BCTPEYM MEXIy 3BE31aMU, HECMOTPS Ha UX CTPEMHU-
TeNbHOE JBIKeHHE (puc. 83).

MepbI 3BE3IHBIX paccTOSTHMIA

Hamm kpymHBIE MEpBl IIWHBI — KAJIOMETp, Mopckas Muist (1852 m) u
reorpaudeckast M (paBHast 4 MOPCKHUM), JOCTATOUHBIE TSI N3MEPEHHH Ha
36MHOM IIape, OKa3bIBAIOTCS CIUIIKOM HUYTOXKHBIMHU [UIS U3MEpeHui Hebec-
HBIX. MepuTh NMH HEOECHBIE PACCTOSHUSI CTOJIb )K€ HEYHO0OHO, KaK N3MEPSITh
MUJUTMMETPAMHU JJIMHY JKEJIEe3HOW JOPOTH; paccTosHue, Hanpumep, KOmurepa
ot CoiHIIa B KWJIOMETpax BhIpaxkaeTcs uucioM 780 MUJUIMOHOB, JJIMHA Ke
OKTA0pBCKOM AOPOTH B MIJUTUMETpaX — YuciIoM 640 MUJUTHOHOB.

YroObl HE MMETh Jieda C JUIMHHBIMHU psaMH HyJIeH B KOHIIE YHCell, ac-
TPOHOMBI MOJIB3YIOTCSI O0JIee KPYITHBIMU €IMHULIAMH JUTUHEL. J[J11 u3MepeHuit,
HampuMep, B TpelesiaX COJHEYHOW CHCTEMBbl CUMTAIOT EIUHUIEH JUTMHBI
cpemaee paccrosiaue oT 3emuu 1o Comana (149 500 000 km). IT0 — Tak Ha-
3bIBaeMasl «acTpPOHOMHYECKas eAWHHUNay». B Takux mepax paccrosaue FOmnm-
tepa ot Connia pasHo 5,2, CarypHa — 9,54, Mepkypus — 0,387 u T. 1.

Ho mmsa paccrosamii Hamero CoxHIA 10 OPYTUX COJHII ceyac MpHBe-
nEHHAs Mepa CIUIIKOM Mana. Hampumep, paccTosHEE 10 camoi OIM3Koi K
HaM 3Be3/1bl (JI0 TAK Ha3bIBaeMoi IIpokcuMbI B co3Besnuu Llentaspa’’, kpac-
HOBaTOW 3BE3M0YKM 1|1-H BENMYMHBI) BBIpAXKAeTCsd B 3TUX EAMHUIIAX TaKUM
YHCIIOM:

260 000.

U sro mumpe Onumkaiimas 3Be3na, MPOYUE PACIHOJIOKEHBI TOpPa3zo
nanbine. BBeaéHuele B ynorpebiieHne 0ojiee KpyITHbIE €IMHHIBI 3HAYUTEIBHO
YIPOCTWIN 3allOMHHAHKE T000HBIX uncen u oOpaiieHne ¢ HUMH. B actpo-
HOMHUH HMEIOTCSI CIIEAYIOIIUE HCIIOIMHCKUE €IMHMIBI PACCTOSHUM: «CBETO-
BOM T'O/1» M YCIICIIHO BBITECHSIIONIHMIA €T0 «I1apCceK».

CBeTOBOH TOxa — 3TO MyTh, IpoOEraeMBIil B IyCTOM IIPOCTPAHCTBE
Jly4OM CBeTa 3a roj BpeMeHH. Kak Bennka 31a Mepa, Mbl IOMMEM, BCTIOMHUB,
yT0 0T CoNHIA 0 3eMITH CBET IOCTUTAET BCero B § MUHYT. «CBETOBOH TO/I»,
CJIEIOBATENLHO, BO CTONBKO pa3 OoJbllIe paguyca 3eMHOH OPOUTHI, BO CKOJIb-
KO pa3 roji BpeMeHu Oonblie 8§ MUHYT. B Kuiomerpax 3Ta Mepa JJIHHBI BbIpa-
KaeTcs YNCIIOM

9460 000 000 000,
T. €. CBETOBOH I'oJl paBeH OK0JI0 9%2 OMIUIMOHOB KM.

CrnokHee TPOUCXOXKIECHHE NPYrod €IWHHIBI 3BE3AHBIX PACCTOSIHUH, K
KOTOpPOW acTpOHOMBI IpUOErarT oXoTHee, — map ceka. [lapcek — aTo pac-

Y [Mouru psaoM ¢ Hell HaxoauTes sipkas 3Be3ja o Llenraspa...
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CTOSIHHE, Ha KOTOPOE€ HAaJA0 YIAUThCS, YTOOBI ITOIyAUaMETp 3€MHON OpOHUTHI
BUJICH OBUI IIOJ YIJTIOM B OJIHY YIJIOBYIO CEKYHIY. YTOJI, IO KAKUM BHJEH CO
3BE3/Ibl MOJIyJJUAMETP 3€MHOIl OpOWTHI, HAa3bIBACTCSI B ACTPOHOMHUH «TOJHY-
HBIM Mapajyiakcom» 3Toi 3Be3fpl. OT COCAMHEHUS CIIOB «IapalIaKe» U «Ce-
KyHIa» 00pa30BaHO CIIOBO «rapcek». llapajiakc Ha3BaHHOW BbIIIE 3BE3JIbI
anbda IlenTaBpa — 0,76 CEKyHBI; JETKO COOOPa3UTh, YTO PACCTOSHHUE ITOU
3Be3nsl — 1,31 mapceka. HeTpyiHO BBIYMCIHTE, YTO OAWH HapceK JIOJDKEH 3a-
kimouath B cebe 206 265 paccrosuuii oT 3emnu 1o Connua. CooTHoIIEHHE
MEXIy IapCceKOM U IPYTUMHU eIMHULAMH JJIHHBI TAKOBO:

1 mapcek = 3,26 ceeroBoro roga = 30 800 000 000 000 KM.

BoT paccTosHUSI HECKOMBKUX SPKHUX 3BE3], BBIpAKEHHBIE B MapceKax U
CBETOBBIX T0JIax:

ITapcex  CaeroBoii ron
43
87
11,0
15,2

3T0 — cpaBHHUTENBHO ONMM3KKE K HaM 3BE31bl. Kakoro mopsaka, ux «omu-
30CTb», BBl MOWMETE, KOT/Ia BCIIOMHHUTE, YTO JUISl BBIPAKCHUS] PUBEIEHHBIX
paccTosiHUI B KWJIOMETpax HaJlo KaKJ0e M3 YHCeN MEePBOTO CTOJIONA yBelH-
yuth B 30 OMIUIMOHOB pa3 (pasymest NMoj OMIUTHOHOM MHUJUIMOH MUJUTHOHOB).
OnHako CBETOBOHM I'of M IapceK — HE caMble emlé KpyIHbIe Mephl, YIoTped-
JseMble B Hayke o 3Bé3nax. Korma acTpoHOMBI MPUCTYNMIM K U3MEPEHHIO
paccTosiHUH M pa3MepoB 3BE3IAHBIX CHUCTEM, T.€. IENBIX BCEJIEHHBIX, CO-
CTOSIIIMX M3 MHOTMX MWUIMOHOB 3BE3J, MOHajmoOmiach Mmepa, emé Ooiee
kpynHast. E€ oOpasoBamu n3 mapceka, Kak KWIOMETp 00pa3oBaH M3 MeETpa:
COCTaBWJICSI «KHUJomapcek», pasHeii 1000 mapcexam, mwim 30 800 Omn-
aroHaM KM. B aTHX Mepax, Hampumep, nonepedHuk Miteqnoro Tyt Bbipa-
kaetcs unciioM 30, a paccTOsTHAE OT HAC IO TYMaHHOCTH AHAPOMEIBI — OKO-
10 300.

Ho m xuomapcek BCKOpe OKa3alcs HEJOCTATOYHO OONBIIOH Mepoi;
MIPUIITIOCH BBECTH B yNOTPEOJICHHE KM €T alap c €K », COAepKaIMi M 1 1T -
JTHUOH MapCeKOB.

Wrak, BOT Tabnuia 3BE3HBIX MEP JITUHBI:

1 meranapcexk = 1 000 000 mnapcexos,
1 xunonapcek = 1 000 »
1 mapcex = 206 265 acTpoHOM. €AMHULL,

1 actp, eaununa = 149 500 000 M.

[peacraButh cebe Meramapcek HArISJHO HET HUKAKOW BO3MOXKHOCTH.
Jaxe ecmu yMEHBIIUTH KIJIOMETpP o TommuHBl Bosoca (0,05 mM), To Mera-
napceK u tornaa OyJeT NPeBOCXOIUTh CHUITY YeJIOBEUECKOr0 BOOOPaKEHHS, TaK
KaK chenaeTrcd paBHbIM 1Y% mmmapnam kM — 10-KpaTHOMY pacCTOSIHHIO OT
3emnu no CoiHia.
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[IpuBeny, BipoueM, OHO COMOCTABICHUE, KOTOPOE, OBITH MOKET, 00JIer-
YUT YUTATEIIO OICHKY HEBOOOpPa3MMOW OTPOMHOCTH Meramapceka. ToHdaii-
1Ias MayTHHHAs HUTh, MPOTAHyTas oT MockBbl a0 JleHuHrpana, Becusia Obl
10 1, ot 3emnu no Jlynsl — He 6onee 6 kr. Takas ske HUTH AauHOM 1o ConHna
Becmia Osl 2,3 1. Ho, mpoTsHyTas Ha AMMHY OJHOTO Meramapceka, OHa JIOJDK-
Ha Obu1a OBI BECUTH

500 000 000 000 T!

Cucrema 0IMKAIIKX 3BE3]

CpaBHHTENBEHO JaBHO — OKOJIO CTa JIET Ha3aJ — CTaJ0 M3BECTHO, YTO Ca-
MO OITM3KOM 3BE3MHON CHCTEMOIl SBISICTCS JBOWHAS 3BE3/1a MIEPBON BEIMYH-
HBI Fo’)kHOTO co3Be3aus LlenTaspa. [Tocmeaane Toabl 000TaTHIIN HAIK 3HAHUS
00 »TOH cHucTeMe HHTEpeCHBIMH moapoOHOCTsAMH. OTKpbITa OBUIa BONMH3H
o LlenTaBpa HeOompIIas 38E3m049Kka 11-1 BEIWYMHBI, COCTABIAIONMAS C IBYMS
3Bé3namu o LleHTaBpa onHy cucteMy TpoiHOH 3Be3nbl. To,
YTO TpEThd 3BE31a (1)I/I3I/I'-IGCKI/I BXOJIUT B CUCTEMY
o IlenTaBpa, XOTs WX W pa3aeisgeT Ha HeOe PacCTOSHUE
CBBIIIIC 20, TOATBEPKAACTCA OAUHAKOBOCTBIO UX IBHIKCHUS:
BCE TPU 3BE3IIbI YBIICKAIOTCS C OJHOM CKOPOCTBIO B OJHOM
HanpaBicHnu. Camoe 3ameyarelbHOC B TPEThEM WICHE
9TOW CHCTEMBI TO, YTO OH PACIIOJIOKEH B MPOCTPAHCTBE
ONKe K HaM, 9eM APYTHE JIBE 3BE31bl, U JOIDKCH OBITH I10-
ATOMY TpW3HAH ONMKadIIel M3 BCeX 3BE3N, PacCCTOSHUS
KOTOPBIX [I0 CHX TIOp OMpeNeNeHBL. 3BE3M0UKY 3Ty TaK H
Ha3pBaOT «bmmkaimasy», mo-nateian «lIpokcumay. OHa
Ommke K HaM, Hexenn 3BE316I o LleHTaBpa! (MX Ha3BIBAarOT
o [lenraBpa 4 u o llenraBpa B), Ha 3960 acTpOHOMUYECKHX
eauHML. BOT UX napasiakcel:

o Llenraspa (4 u B) 0,751
[Ipoxcuma LlenTaBpa 0,762

allenmaboo

Tak kak 3BE3abl A W B oTOeneHsl Apyr OT Jpyra
paccTosiHUEM TOJBKO B 34 aCTpOHOMHYECKHE €IUHUIIBI, TO
BCA CHCTEMa MMEET OBOJBHO CTPAaHHBIN BHI, IpeACTaB-
JIEHHBIN Ha puc. 84. A u B pa3aBUHYTH HEMHOTO OOJIBIIE,
Puc. 84. Cucrena €M VYpan ot ComnHiia. l_prKCI/IMa ’K€ OTCTOMT OT HHX Ha 5?

SIOKATIOH K «CBETOBBIX CYTOK». 3BE3ABI 3TH MEIJICHHO MEHSIOT CBOE
Connny 38e316l  PACIIONIOKEHUE: TIEPUOJT oOpanieHus 38E31 4 U B BOKpyT ux
o Lentaspa: A, B ofmero menrpa TsmxecTd paBeH 79 romam, IIpokcuma ke
u IIpokcuma LieH-

TaBpa. 3aBepuiaeT oxuH 06opot Oonee yem B 100 000 ner, Tak 4o

HEYero OIacaThCs, 4YTO BCKOPE OHA TIIEPECTaHeT OBITh

Ommkaliiied K HaM 3Be3A0H, YCTYIMHB MECTO OJHOH W3 COCTaBJISIOIINX
o Llenraspa.

Uro ke m3BeCTHO O (HU3WIECKHX OCOOEHHOCTSIX 3BE3M ITOH CHUCTEMBI?
o IlenTaBpa A4 mo SpKOCTH, Macce W IHAMETPY JHUIIb HEMHOTUM OOJIbIIe
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Comama (puc. 85). o LlentaBpa B o0namaer HECKOTBKO MEHBIIEH Maccoi,
Gombure ColHIA MO AMAMETPy HA /s, HO CBETHT B TPH pa3za MeHee SpPKO;
COOTBETCTBCHHO 3TOMY M IOBCPXHOCTHAA TEMIICpATypa eé HHXC, HCKCIIU
conneyHas (4400°, Comnnue — 6000°).

Emé xomomuee Ilpokcuma: Temmepatypa Ha e€ moBepxHocTH 3000°;
3Be3Jla 9Ta KpacHoro nBera. J[namerp e€ B 14 pa3 MeHbIle COJTHEYHOTO, TaK
YTO MO pa3MepaM dTa 3BE30UKA Jake HEeCKoJiIbko MeHblle FOmurepa u Ca-
TypHa (IpeBOCX0As UX, OJHAKO, 110 Macce B COTHH pa3). Eciu Ol MBI IepeHe-
ciuck Ha o LleHTaBpa A, To yBUAenHn OBl OTTyAa 3Be3Ay B MpUMEpHO TakKou
JKe BEIMYHMHBI, Kakoii CousHIe Haie
cuser Ha HeOe YpaHa, [Ipokcuma xe
Kazasach ObI JaXke OTTyJa MaJeHbKON
U TYCKIOM 3BE3NOYKOM: OHA BEb
ynaneHa B 250 pa3 6onpmie, yem [lmy-
toH oT ConHua, u B 1000 pa3 nansie,
yem CaTypH.

ITocne TpOIHOM 3BE€3/1bl
o LlenraBpa crenyromas — Onuzkas
cocenka Hamero ColHI@ — MaleHb-
Kas 3BE3nouka (9,7-H BenWYMHBI) B
CO3Be3IMM 3MeeHOCIa, Ha3BaHHas
«Jlersmeit 3Be3goi». Takoe Hamme-
HOBAaHHE OHA ITONyYWIIA M3-32 YPE3BBHIYaifHO OBICTPOTO BHAWMOTO IBIKEHHS,
KOTOpBIM OHa 00xamaer. 3Be3/1a ATa B MOJITOpa pas3a Jaiblie OT Hac, YeM CHC-
TteMa o LleHTaBpa, HO Ha CEBEpHOM IMONyIIapuH HeOa OHa — Hala OnrKaiias
cocenka. [Tonér e€, HampaBiieHHBIH KOCO K JBIKeHUI0 CONHIIA, TaK CTPEMHU-
TCJICH, YTO MCHEC YEM 4YEPE3 ICCATH TBHICSYEJIETHI OHa l'IpH6J'II/ISI/ITC$[ K HaM
BIIBOE M OyJIeT Torna OJimxe TpoiHoH 3Be31bl o LlenTaBpa.

a lfewmalpa fpokcuma

Puc. 85. CpaBHuTenbHbIe pa3Mepsl 3BE3]
cuctemsl o [{enraBpa u Conxua.

MacumTad BceJIeHHOM

BozBpatumMcs K TOM yMEHbBIIEHHOW MOJIENH COJHEUHON CHUCTEMBI, KOTO-
PYIO MBI MBICIIEHHO M3TOTOBWJIM IO YKa3aHHSIM TJIaBbl O MJIAHETax, U MOMpPO-
OyeM ToCTpOUTH e€, BKIIFOYHB MU 3BE31. UTo moyuutcs?

Brr nomuuTe, uTO B Hamei moaenu ComHile n3odpaxkanoch mapom 10 cm
B JIMaMeTpe, a BCsl IUIAHETHasl CUCTeMa — KpyroMm ¢ nomnepeyHukoM B 800 M.
Ha kaxux paccrosuausx ot ConHIa cliemoBano Obl IOMECTUTH 3BE3IIBI, €CIH
CTPOTO TPUAEPKUBATHCS TOTO ke MacmTaba? HerpymHo paccuwrath, dTO,
HanpuMmep, [Ipokcuma LlenTaBpa — camas Onm3Kas 3Be3a — okazaiach Okl Ha
pacctostaun 2700 km; Cupuyc — 5500 kM, Anbraup — 9700 kM. OTUM «OH-
JKamMy 3BE31aM JTake Ha Mojeiu Obuio Obl TecHO B EBpome. Jlims 3BE3n
Ooree oTHan€HHBIX BO3BMEM Mepy KpymHee Kuiomerpa — uMeHHo, 1000 km,
Ha3bplBaeMylo «Meramerpom» (Mm). Takux eaunur] Bcero 40 B OKpYyKHOCTH
3emHoro mapa u 380 mexxny 3emnéii u JIynoii. Bera Obuia Obl B Halueit Mojie-
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nm ynaneHna Ha 17 Mwm, Apktyp — Ha 23 Mwm, Kamnenna — Ha 28 Mwm, Perym —
Ha 53 Mwm, Jlene6 (a JIebensn) — 6omee yem Ha 350 MM.

Pacumndpyem aro mocieanee uncno. 350 Mm = 350 000 km, T. €. HEMHO-
T'O MCHBIIC PACCTOAHUA 1O .HyHI)I. Kaxk BUIAMM, YMCHBIICHHAA MOACIb, B
KoTopoi 3emuist — OynaBouHas rojoBka, a CoyiHIIe — KPOKETHBIN Inap, cama
proOpeTaeT KOCMUYECKHE pa3Mephl!

Hama mozens emé e nocrpoena. Kpaitnue, Hanbonee otnanéHHble 3BE3-
Jael Mneunoro Ilytu pasmectarcs B monenu Ha paccrosHuu 30 000 Mm —
noutu B 100 pa3 nanbiue Jlynsl. Ho Mneunstit [1yTs — He Bes BcenenHast. Ha-
JIEKO 32 €T0 MpeeTaMH PacITIONIOKEHBI IPYTHe 3BE3HBIE CHCTEMBI, HAllpHIMeED
Ta, KOTOpasi BUIHA Ja)K€ IPOCTHIM IJIA30M B CO3BE3IMHM AHIPOMEIbI, WIH
TakXe JOCTYITHBIE HEBOOPYKEHHOMY 3peHHI0 MaremtanoBel Ob6naka. Ha Ha-
mel MOAeNN HPUIIIOoCh OBl mpencTaBuTh Mamoe MaremnanoBo OOGmako B
Buae oowekTa ¢ monepeanukoM B 4000 Mwm, Bomemoe — B 5500 Mw, ymanus
ux Ha 70 000 Mm ot monenu Mneunoro ITytu. Moaenu TymaHHOCTH AHIPO-
MeJIbl MBI TOJDKHBI ObLIH ObI qaTh monepeuHuk B 60 000 MM U OTOABUHYTH €€
ot Mojaenu Mneunoro ITytu Ha 500 000 MM, T. €. TOYTH Ha EHCTBUTEIBHOE
paccrosaue Onurepa!

Camble oTnanéHHble HeOecHble OOBEKTHI, C KAKUMH MMEET /IO COBpe-
MEHHasi aCTPOHOMHMSI, — 3TO 3BE3JIHBIC TYMaHHOCTH, T. €. CKOIUICHUS MHOTO-
YHCIIEHHBIX 3BE3]1, PACIIOJIOKEHHBIX JAJIEKO 3a MpejesiaMy Hallero MieqHoro
ITytu. Paccrosaue nx ot Connna npessimaer 1 000 000 000 cBeToBBIX JIET.
[IpemocTaBnseM UYUTATENIO CAMOCTOSTENIHHO PACCUNTAaTh, KaK JOJDKHO H30-
OpasuThCs 1MoJOOHOE paccTOsHUE B Hamleld moxaenu. Bmecte ¢ Tem unTarens
MOJYUT HEKOTOPOE MPEICTABICHUE O pa3Mepax TOH JacTH BCEIEHHOH, KOTO-
past JOCTyIIHA ONTHYECKUM CPEICTBAM COBPEMEHHOM aCTPOHOMHUHU.

Psan oTHOCSIIIMXCS CIOJIa COMOCTABJIEHUN YMTATENIb HAWJIET TaK)Ke B MOEH
KHUTe «3HaeTe JIM Bbl HU3HUKY?».

WHTtepecyrommmes 0COOCHHOCTSIMH 3BE3]l U YCTPOHCTBOM 3BE3HOM BCe-
JICHHOW COBETYEeM BHUMATEJILHO MPOYUTATH CIEAYIOIINE KHUTH:

Bopoununos-BenbsimuunoB b. A., Ouepku o BceneHHoir, ['oc-
texuzaar, 1955.

Homax U. ®&.,Kypc obmeit actponomun, ['ocrexuzaar, 1955.




I'JIABA ITATAA
TATOTEHUE

W3 nmymku BBepx

yla yman Obl CHaps, IyIIEHHBIH OTBECHO BBEPX U3 ITyIIKH, YCTaHOB-

JIeHHON Ha 3kBarope (puc. 86)? Takas 3amava oOcyxianach JIET JBa-
JI1aTh Ha3a] B OJHOM JXypHaJle IPUMEHHUTEIBEHO K BOOOpakaeMoMy CHapsiay,
IyIieHHOMY co ckopocTbio 8000 M B IepBYIO CEKyH[Y; CHapsia 3TOT JIOJDKEH
yepe3 70 MuHyT noctuub BICOTH 6400 kM (3eMHOTO pazmyca). Bor uTo mu-
caJI )KypHAIIL:

«Ecnu cHapsi BBRIYIIIEH OTBECHO BBEPX Ha DKBATOPE, TO OH IPH BEUIETE
3 opyaus obnagaet emé u KPyroBoil CKOPOCTHIO TOUEK SKBATOpa MO HAIpaB-
JICHUIO Ha BOCTOK (465 M/cek). C 3TOM CKOPOCThIO CHApsi/ OyIET EPEHOCHTh-
csl mapajuieTbHO dKBaTtopy. Touka Ha BbicoTe 6400 KM, HAXOAUBIIASCS B MO-
MEHT BBICTpEJa OTBECHO HaJ TOYKOH OTIPaBICHHS CHApsia, MepeMeracTcs
10 KPYTy JBOIHOTO panuyca ¢ ABOHHOIO ckopocThio. OHa, clefoBaTelbHo,
olepekaeT CHapsAl B BOCTOYHOM HampaBieHuu. Korzma cHapsin JOCTUTHET
BBICIIICH TOUKU CBOETO IIyTH, OH OY/ET HaXOAUTHCS HE OTBECHO HAJl MMyHKTOM
OTIPABJICHHS, @ OTCTAHET OT HEero K 3amazny. To ke Mpou3oiaET u npu odpat-
HOM TIaJIcHUH CHapsnga. B pesynbrate cHapsa 3a 70 MUHYT monéra BBEpX H
oOpartHo otcraneT mpuMepHO Ha 4000 kM K 3amany. 3/ech U CIICAYET 0KUAATh
ero mageHus. YToOsl 3aCTaBUTH CHAPSIT BO3BPATHTHCS B TOYKY OTIIPABIICHHUSA,
CIIEIyeT BBITYCTUTD €ro He OTBECHO, 2 HEMHOTO HAKJIIOHHO, B HAIIEM CITydae —
C HaKJIOHOM B 5°%.

CoBepIlleHHO HHa4e pemraercs moaobHas 3amgada K. daammaproHOM B
ero «ACTpOHOMUWY:

«Ecnu BBICTpENUTh M3 MYIIKH, 00paTHB €€ MpsIMO BBEPX, K 3€HUTY, TO
SJIpO CHOBA YMAJAET B JKEPJIO MYIIKH, XOTS 32 BpeMs €ro noabéMa U HUCXOXK-
JIEHUs TyIIKa nepeaBuHeTcs ¢ 3eMi€il kK BocToKy. [Ipuunna oueBuana. SAapo,
MOJJHUMAsICh BBEPX, HUUETO HE TepsieT U3 CKOPOCTH, COOOUIEHHOI eMy IIBU-
xeHueM 3emid. [lomydeHHbIe MM J1Ba TOTYKa HE IPOTHBOIIOJIOKHBI: OHO MO-
JKET MPOUTH KUIIOMETP BBEPX M B TO K€ BpEMsI CIIENaTh, HAIIpUMeEp, 6 KM K
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BOCTOKY. JIBM)KEHHE €ro B MPOCTPAHCTBE OyAET COBEPLIATHCS IO AMATOHAIN
napajuiesorpaMma, ofHa CTOpoHa KoToporo 1 km, apyras — 6 kM. BHu3s noa

HOM OTBE€CHO.

BIUSHHUEM TSDKECTH OHO OYAET IBUTATHCS IO OPYTOH AWaroHaim (BepHee, o
KPHUBOH, BCIIEACTBUE TOTO, YTO MaJICHUE YCKOPEHHOE) U KaK pa3 yrnaaéT CHOBa
B XKEpJIO MyIIKH, KOTOpasi MO-IPEKHEMY OCTaéTcs B BEPTUKAIBHOM IIOJIOXKE-
HUNY.

«[IpousBectr Takol ONBIT OBUIO OBI, OAHAKO, JOBOJBHO TPYIHO, — MPH-
6aBisier dDraMMapHoH, — MOTOMY YTO PEIKO MOXHO HAMTH IyIIKY, XOpPOLIO
KaJMOpOBaHHYIO, U OYCHb HE JIETKO YCTaHOBUTH €€ COBEpIIEHHO OTBECHO.
Mepcen u Ity neitanucek 310 cuenarb B XVII B., HO OHU Jaxke U BOBCE HE
HAIIIJIM CBOETO sIpa MOCJE BBICTpeNna. BapHBOH Ha 3arIaBHOM JIUCTE CBOETO
counHeHus ,,HoBble cooOpaskenust o TsroreHun™ (1690 r.) momecTHs OTHO-
CSIIIUIACS CloJja PICYHOK (MBI €r0 BOCIPOM3BOIUM Ha 3actaBke). Ha HéM nmBa
HaOIIOaTeNsI — MOHAX M BOSHHBIH — CTOSAT BO3JIC HaBEAEHHON Ha 3C€HUT ITyII-
KM ¥ CMOTPAT BBEpX, Kak ObI ciens 3a BBINYIICHHBIM siapoM. Ha rpasiope
Haanuch (mo-¢ppaHiry3cku): ,,Ynanér im ooparHo? Monax — MepceH, a Bo-
eHHbI — [ITH. DTOT OmacHBI OMBIT OHM TIPOU3BOIMIA HECKOJIBKO pa3 U Tak
KaK HEe OKa3aJIUCh HACTOJBKO METKHMH, YTOOBI PO YroJAMIO UM Kak pa3 B
roJoBYy, TO 3aKJIOYMIM, YTO SAPO OCTAJIOCh HaBCErJa B Bo3ayxe. BapuHboH
YAUBISIETCS ITOMY: ,,SIIpo, BUCsALIee Haa HaimuMu rosoBamu! Ilouctune ynu-
ButenbHO!“ Ilpn moBTOpeHun ombita B CTpacOypre siIpo OTHICKAIOCh B He-
CKOJILKMX COTHSIX METPOB OT IyIuku. OueBHIHO, OpyAne He OBbLJIO Hampaslie-
HO CTPOTO BEPTHKAIBHO.

JIBa pemieHus 3agadd, Kak BHIUM, HAXOIATCA B PE3KOM Pa3HOTIIACHH.
OxuH aBTOp YTBEpIKIACT, YTO SIIPO YMAAET JaleKo K 3amaay OT MecTa BhI-
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CTpeIna, JPYroi — 9To OHO JOJDKHO YIACTh HEIPEMEHHO B xKepiio opyaus. Kro
JKe mpas?

Crporo roBopsi, HEBEpHbI 00a pelieHus, HO (IaMMapHOHOBO TOpa3zo
OJIKe K UCTHUHE. HI[pO JOJDKHO YIacCTh K 3arnaay OT MyHIKH, OAHAaKO HE CTOJIb
3HAYUTENBHO, KaK YTBEPIKAACT MEPBBIA aBTOP, H HE B CAMOE Kepiio, KaKk ObLI
yOexIEH BTOPOIi.

3agava, K COXKAICHUIO, HE MOXKET OBITh pelleHa CPEACTBaMH dJIeMEHTap-
Hoil MaTemaTuku'). IT0STOMY OrpaHHYyCh JMIIb TEM, YTO NpPHBELY 37eCh
OKOHYATEJbHBIA pe3ybTar.

Ecin 0003HaYMM Ha4alIbHYIO CKOPOCTB sIpa depe3 v, YIIOBYI CKOPOCTh
BpAILICHUs] 3€MHOIO IIapa 4epes3 w, a YCKOPEHHE CHIIBI TSDKECTH Yepe3 g, TO
IUISL PACCTOSIHUSL X TOYKH MaJeHUA A1pa K 3amaxy OT IYIIKH ITOJy4aroTcs Bbl-
paxeHus:

Ha DKBaTOpe

a Ha IpoTe O
X =— WL COoS @
3 gz .

[Tpumensis Gpopmyity K 3agade, IOCTABICHHOW NEPBBIM aBTOPOM, HMEEM

2z
w= ,
86 164
v = 8000 m/cek,
2=9,8 m/cex’.

[ToncraBuB 3TH BeNMYMHEI B 1IEpBYI0 (opMyiry, nomydaeM x = 520kM: s17-
po ymaznér B 520 kM K 3amany oT mymkH (a He B 4000 kM, KaK Aymai IIepBbIi
aBTOP).

Uro xe maér dopmymna s cirydasi, paccMOTpeHHOro ®rammapruoHom?
Brictpen npom3BenéH ObUT HEe Ha dkBarope, a 6mu3 Ilapmka Ha mmpore 48°.
HauanbHyio CKOpOCTh sijpa CTApUHHOW IyLIKK npuMmeM paBHOW 300 m/cek.
IToxcTaBuB Bo BTOpyIO hopMyiy

e 27 ,
86164
v =300 m/cex,
g=98 M/cex’,
9 =48,

momygaeM x = 18 M; sigpo ymaaér Ha 18 M K 3amany oT mMymikd (a HE B caMoe
XKepIto, Kak mosaran ¢paniry3ckuit actpoHom). Ilpu 3ToM, KOHEYHO, HAMH HE
ObUTO NMPHUHATO BO BHHUMAaHHME BO3MOXKHOE OTKIIOHSIOIIEE ACHCTBHE BO3IYII-
HBIX TEUCHUH, CTIOCOOHOE 3aMETHO UCKAa3HUTh 3TOT PE3ybTar.

b Jlns 9TO# 1enu HeoOXOAMM CHEeUHUabHBIA OOCTOSTENBHBIA Pacu€T, KOTOPBIA MO MoOei
npock0e ObUT BBIMOJIHEH CIEHaIMCTaMu. B 1moapoOHOCTH 3TOro pacyéra s 37eCh BXOAUTH HE
MOry.
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Bec Ha 00Jb1110ii BEICOTE

B pacuérax mpeasiaymiei craTbi IPHHAMAIOCH, MEXKIY IPOYUM, B CO00-
pa)KeHHE OJIHO OOCTOSTENHCTBO, HA KOTOPOE MBI HE OOpaTHiIM A0 CHUX IIOp
BHUMaHUs yuTatens. Pedb UIET 0 TOM, UTO MO Mepe yAaleHus: OT 3eMJIH cujla
TSDKECTH ocnadeBaeT. TsKecTh eCTh He YTO MHOE, KaK MPOsIBICHUE BCEMHPHO-
rO TATOTEHUs], a CHJIa B3aMMHOTO TNPUTSDKCHUS BYX TeNl IPH BO3PacTaHUU
paccTostHus MeX1ly HUMHU ObIcTpo ocnabeBaer. CornacHo 3akoHy HeroToHa
cHjla TIPUTSDKEHHs YOBIBaeT NMPONOPLUUOHAIBHO KBAaJApaTy pPacCTOSHUS;
IIPA 3TOM PacCTOSHHE CJIEyeT CUUTaTh OT LEHTpa 3€MHOrO IIapa, MOTOMY
410 3eMJIs IPUTATHBACT BCE TeJa Tak, CJIOBHO BCS €€ Macca COCPE0TOUCHA B
nentpe. [loaroMy cuna nputskeHus Ha BeicoTe 6400 kM, T. €. B MecTe, yna-
NEHHOM OT IEeHTpa 3eMJIN Ha 2 3eMHBIX pajmyca, ociadeBaeT B UETHIpE pasza
110 CPaBHEHUIO C CWJION NPUTSHKEHUS Ha 36MHOM IIOBEPXHOCTH.

Jiist OpomreHHOTO BBEpX apTHIUIEPHICKOTO CHapsia 3TO IOJDKHO IIPO-
ABUTBCA B TOM, YTO CHapsAJ NOAHMUMETCA BBIIIC, YEM B Cliydac, €CJIN OBl T9-
JKEeCThb C BBICOTON He yObIBama. [yl cHapsia, BBIIYIIEHHOI'O OTBECHO BBEPX
co ckopocTbio 8000 M B CeKyHLy, MBI IIPUHSIIH, YTO OH ITOJAHUMETCS JI0 BBICO-
Tel 6400 kM. Mexy TeM, eclii BEIYUCIUTH BBICOTY MOJHSATHS 3TOTO CHapsaa
1o o01en3BecTHOW GopMmyJie, He YUUThIBaoLIel ocalneHus TSHXKECTH C BbI-
COTOM, MOJIy4UuTCsl BBICOTAa BABOE MeHbIIas. CrenaeM 3TO BbIYMCIEHHE. B
yueOHHMKax (PU3UKK U MEXaHUKU NPUBOIAMUTCS (OpMyJia JJIsl BEIYUCICHHS BBI-
COTHI /1 TIOAHATHS Teja, OPOIICHHOTO OTBECHO BBEPX CO CKOPOCTBIO V IIPH
HEM3MEHHOM yYCKOPEHHH CHIIBI TSDKECTH g

2
\4

h=—.
2g
Jlnst ciyaas v = 8000 m/cex, g = 9,8 M/cex” mosydaem

2
h=m23265000M=3265KM.
2-9,8

DTO MOYTH BBOE HUKE TOW BBICOTHI TIOJHSTHS, KOTOpasi yKa3zaHa B Mpe-
JbIAYIIeH cTaThe. PazHoriaacue o0ycioBiIeHO, Kak y)Ke TOBOPHIIOCH, TEM, UTO,
MOJIB3YSICh POPMYJIaMHU yueOHUKA, MBI HE MPUHSITA BO BHUMAHHE OCJIA0JICHUS
CHJIBI TSDKECTH C BBICOTOM. SICHO, YTO €ClM CHapsj MPUTATHBAETCS 3eMiEi
ciabee, OH JI0JDKEH IPU IAHHOW CKOPOCTH TOTHSTHCS BBILIE.

He crepyer cremmTh C 3aKIFOYCHHEM, YTO MPHUBOIMMEIC B YYCOHHKAX
(hopMyIBI 1T BEIYUCIICHHS BBICOTHI MOIBEMA Tela, OPOIIICHHOTO BBEpX, He-
BepHbl. OHHM BEpHBI B TEX IPAHHUIIAX, JJIsI KOTOPBIX MPEIHA3HAYAIOTCS, U CTa-
HOBSITCSI HEBEPHBIMH JIMIIIb TOTA, KOTJA BHIYUCIUTENb BBIXOJUT C HUMHU 32
yKazaHHbIe rpaHuibpl. [IpeaHazHavaroTcs e 3Tu (GopMyIbl Aasi BechbMa He-
OOJIBIINX BBICOT, TJE OCJIAOJICHUE CHJIBI TSHKECTH el HACTOJIBKO HEe3HA4YH-
TENILHO, YTO UM MOXKHO npeHeOpeub. Tak, Juis cHapsiia, OpOIIEHHOTO BBEPX C
HavaabHON cKOpocThIO 300 M/CeK, OCTabJicHHE CHIIBI TSHKECTH CKa3bIBACTCS
BECbMa MaJlo.

143



Ho BOT uHTEpeCHBII BOMPOC: OLIYTUTENIHHO JIM YMEHBIIEHUE CHIIBI TSAXKE-
CTH JUIA BBICOT, C KOTOPBIMH MMEIOT JEJ0 COBPEMEHHAS aBHALUS U BO3TYXO-
IaBaHue? 3aMETHO JIM YK€ Ha 3THX BBICOTaX yMEHbIIeHHME Beca Ten? B
1936 r. nérunx Bnagumup KokknHaky mogHMMaN B CBOEH MalllMHE pa3iny-
Hble TPy3bl Ha OOJIBIIYIO BBICOTY: 2 T Ha BbicoTy 11 458 M, 1 T—Ha 12 100 M
u 2T Ha 11 295 M. CnpammuBaeTcs: COXpaHAIH JIU 3TU TPy3bl Ha YKa3aHHBIX
PEKOpPAHBIX BBICOTAX CBOM MEpBOHAYAIbHBIN BeC WM TEPSIM TaM 3aMETHYIO
ero yacts? C mepBoro B3MIsAga MOXKET Ka3aThCsl, YTO MOABEM HaJl 3eMHOHU MO-
BEPXHOCTBIO Ha JIECATOK C JIIIHUM KHUJIOMETPOB HE MOXET 3aMETHO YMEHb-
LINTH BeC Ipy3a Ha TaKOW OONBIIOH miaHeTe, Kak 3emisi. Haxomsich y 3eMHOM
TIOBEPXHOCTH, TPy3 OTCTOSUI OT LIEHTpa Hamel ruiaHeTsl Ha 6400 kM; moaHs-
THe Ha 12 KM yBeIWYHMBaET 3TO paccTosHUe 10 6412 km: mpubaBka Kak OyATo
Yyepecdyp HHYTOXKHAs, 4TOOBI MOTJIa CKa3aTbcsl yOblIb B Bece. Pacuér, oxHa-
KO, TOBOPHT JIPyTO€: TOTEPs BECA MOMYIaeTCs JOBOIBHO Oy TUTEIbHASL.

BrImoHEM BRIYHCICHHE JJIS OJHOTO Cllydas: HalpuMep, Uil MoabEéMa
Kokkunaku ¢ rpy3zom 2000 xr Ha 11 295 m. Ha 3T0ii BbIcOTE caMOIET Haxo-
JIATCS TANBIIE OT IIEHTPa 3eMHOT'0 apa, HeXeIH IIpu crapte, B 64113 pas.

6400

Cuuta mpuTSDKEHHMS OcilabeBaeT 3/1eCh B

(6411,3]2 13y
——|,T.e.B| 1+ pas
6400 6400

CrenoBatensHO, Tpy3 Ha YKa3aHHOHN BBICOTE OJDKEH BECHTh

6400

Ecny BBINONHUTE 3TO BBIYMCIICHUE (JUIs Yero ya00HO BOCIIOJIB30BATHCS
npuéMamu npubIIKEHHOro pacuéra’), To BEIACHUTCA, uTO rpy3 B 2000 KT Ha
PEKOpAHOM BRICOTE BecHI TONBKO 1993 kT; OH cram Ha 7 Kr Jierdye — yObUIb
Beca JJOBOJILHO OLIyTHTeNbHast. KiiorpaMMoBast Tups Ha Takod BBICOTE BBITS-
ruBaiia Obl Ha MIPYXUHHOM Oe3MeHe Tobko 996,5 T; 3,5 r Beca TepseTcs.

Emé Gonpmyto moTepro Beca JODKHBI OBUTH OOHAPYKUTHh HAIIH CTPATO-
HABTHI, TOCTUTTINE BBICOTHI 22 KM: 7 T Ha KOKIBIH KHIOTPAMM.

Hus pexopmHoro moaséma nétumka KOmammeBa, mogHsBmero B 1936 .
rpy3 B 5000 xr Ha BBICOTY 8919 M, MO’KHO BBIYHMCICHHEM YCTAaHOBUTH OOIIYIO
MOTEpPIO Beca Tpy30oM B 14 k.

B tom xe 1936 r. nétunk M. FO. AnekceeB noaHs1 Ha BHICOTY 12 695 M
rpy3 B 1 1, nérunk M. HroxTukoB mojHsn Ha BbicoTy 7032 M rpy3 B 10T 1
T. 1. [Tob3ysich M3JI0’)KEHHBIM BBIIE, YATATENb 0€3 TPYAa CMOKET BBIIIOJIHUTD
BBIUHCIIEHUE TOT0, KaK BeJIMKa Oblila B 3TUX CIIydasiX MOTepsl Beca.

2
2000:[1+ 11,3 j KT.

b MO>KHO MOJIB30BaTHCS HpI/IGJII/I)KéHHI)IMI/I PpaBECHCTBaMU
(I1+a=1+2a u 1:(l+a)=1-aq,
1€ o0 — B€CbMa Majias BEJIMYHHA. H203T0My
113 113 11,3
2000:| 1+ =2000:|1+ =2000-—2==2000—7.
6400 3200 1,6

>
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C IMUPKYJIEM 110 IVIAHETHBIM Iy TAM

N3 TpéX 3aKOHOB IUIAHETHBIX BUKEHUI, C OTPOMHBIMHM YCUJIMSIMU BBI-
PBaHHBIX y IMpUpozsl reHueM Kerepa, HauMeHee MOHATEH JUIsi MHOTHX, I10-
JKaITy#, IepBBIH. 3aKOH 3TOT YTBEP)KAAET, YTO MJIAHETHI IBHXKYTCS MO 3JUIUIM-
cam. [Touemy >xe umenHo no ammuncam? Kazanocs 651, paz ot ConHIla BO Bce
CTOPOHBI UCXOIMT OAMHAKOBas cuia, ocilabeBaronias ¢ yJaJleHHEeM B OfWHaA-
KOBOH Mepe, TO TUIaHETHI JTOJDKHBI 00X01uTh COJHIIE 110 KpyraMm, a HUKaK He
10 BBITSHYTBIM 3aMKHYTBIM ITYTsIM, B KOTOpbIX COJHIIE K TOMY e He 3aHH-
MaeT MEHTPaJbHOTO IOJIoKeHWs. HenoyMmenns momoOHOTo pojia MCUYepIbl-
BAaIOIIE PA3BIICHAIOTCA NPH MaTeMaTHYECKOM pPAacCMOTpeHHH Bompoca. Ho
HEOOXOJMMBIMH TIO3HAHMSMM W3 BBICHIEH MaTeMaTHKH BIAACIOT JIMIIb He-
MHOTHE Jpy3bst HeOa. Iloctapaemcsi ke caenaTh OLIYTHTEIBHOMN MpaBUIIb-
HOCTh 3aKOHOB Kemepa i TexX HaIMX 4uTaTelsieil, KOTOpble MOTYT PacIio-
PSDKaThCS TOJIBKO apCEeHAIOM JIEMEHTapHON MaTeMaTHKH.

BoopyxuBHIrck HupKysieM, MaciTabHON JMHEHKO# U OOJNBIIMM JICTOM
Oymaru, OyJeM caMu CTPOWTh IUIAHETHBIE MYTH U TaKuM 00pazoM yOemumcs
rpaduyYecKy, 4To MOJSYyYatOTCsl OHM TAKUMH, KAKMMH JOJIKHBI OBITH COTJIACHO
3axoHaMm Kemepa.

JBuKeHMe TUTaHET YIIpaBisieTcs CWIION TAroTeHus. 3aiimémcs ero. Kpy-
JKOK B ITPaBOM yacTH pHc. 87 nzo0paxkaeT HEKOe BOOOpaXkaeMoe COJIHIIE; Bile-
BO OT HETO — BooOpakaeMasi TuiaHera. PaccrosiHue Mexry HUMH ITyCTh Oyaer
1 000 000 xM, Ha yepTeKe OHO MpecTaBiIeHo 5 cM — B Macmrade 200 000 km
Bl cm

Crpenka B 0,5 cM UIMHBI U300pa)kaeT CHITY, C KaKOH NPHUTATHBACTCS K
Comany Hama toraneta (puc. 87). IlycTs Temepp miiaHeTa Mmoja ACHCTBHEM
9TOM cuibl mpubnu3mwiack Kk COMHIYY ¥ HaXOAUTCS OT HEro Ha PacCTOSHUU
Bcero 900 000 xm, T. e. 4,5 cM Ha HameMm yepTexe. [IpuTspKeHHe ITaHeTH K
ConHily Teneph YCUIUTCS MO 3aKOHY TATOTCHUS [QJZ T. €. B 1,2 paza. Eciu

9
paHblIe NMPUTSDKEHHE W300paKEHO OBUIO CTPENKOH B | eIUHHWIy JUTMHBI, TO
TEeTepb MBI JOJDKHBI NpUAaTh cTpeinke pasmep 1,2 eqununpl. Korna paccros-
Hue yMensmutcs 10 800 000 km, T. €. 10 4 cM Ha HallleM 4YepTexe, CHIa Ipu-

-~ O
2 O

16 o

N 0O

o 23 O

9 o

Puc. 87. Cuna npursoxenns mianersl CoitH-
LIEM YBEJIMUMBACTCS C YMCHBILIICHUEM Pac-
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4
enuauIBL. [Ipn maneHe#meM mpuOImkeHnd 1iaHeTsl K CONHITY 10 paccTos-
nus 700, 600, 500 Teics4 KM CHUJIa IPUTSKEHUSI COOTBETCTBEHHO BBIPA3UTCS
CTpeNKaMHu B 2, B 2,8 ¥ B 4 €AMHULIBI JUTHHBI.

MOHO TIpeICTaBUThH cebe, ITO Te K€ CTPEIKH M300pa)karoT HE TOJIBKO
MIPUTATHBAONINE CHIIBI, HO U NIEPEMEIICHUs, KOTOPhIe TEJO COBEPIIAET IOJ
BIMSTHUEM ATHX CHJI 32 €IWHUILY BPEeMEHH (B 3TOM CIIydae IepeMeeHns Ipo-
W K MOPITMOHABHB  YCKOPEHHUSIM, a CTajo
ObITh, U cwiaM). B manpHedmmx Hammx
IMMOCTPOCHHUAX MBI 6y}1€M II0JIB30BATHCA
9THUM YEPTEKOM KaK TOTOBBIM MACIITa-
0OM TIepeMEIICHUM TTAHETHI.

[puctynuMm Temeps K MOCTPOCHHIO
IyTH TUIAHETHI, OOpaIIaromeicss BOKPYT
Connna. Ilycte B HEKOTOPBII MOMEHT
TUIaHeTa TOHM K€ MAacChl, 9TO M ceidac
paccMOTpeHHas, BUTAsCh B Harpaie-
HUH WK cO CKOPOCTBIO B 2 EIMHHUIIBI
JJIAHBI, OYYTUJIaCh B TOYKEC K, Haxonsi-
meiicst Ha pacctosauu 800 000 kM oT
Comnnma (puc. 88). Ha atom pacctosHun
ot CoyHIa ero mpuTsHKeHHe OyaeT jiei-
Puc. 88. Kak Counnrte S uckpusiser nyT, ~ CTBOBATh Ha IUIAHETY C TAKOW CHUJION, YTO

nnaeTH WKFR. 3aCTAaBUT €& B €IMHHIy BPEMEHH Mepe-
MECTHTECS 110 HampasiieHHI0 K ConHiy Ha 1,6 ¢IWHUIBI IITUHBL; 32 TOT Ke
MMPOMEXKYTOK BPEMCHH IUIAHETa TPOJBUHETCS B IEPBOHAYATHHOM HallpaBlie-
Huu WK Ha 2 enunuibl. B pe3yibTare oHa mepemecTturcs o auaroHanu KP
mapajuieiorpaMma, IIOCTPOSHHOTO Ha mepemMerneHusx K/ u K2; sta pmaro-
HaJb paBHA 3 eWHUIIAM UTHHEI (pHcC. 88).

OdyTHBIINCH B TOYKE P, TIIaHeTa CTPEMUTCS .JIBUTATHCS NANbIIe 10 Ha-
npasiiennto KP co ckopocThio 3 eaunauil. Ho B TO jke Bpems 1o IeHCTBUEM
npuTsbkenns ConHIla Ha paccTossHud SP = 5,8 oHa JOHKHA B HaIlpaBJICHUU
SP npoviti iyTs P4 = 3. B pe3ynprare oHa nporaéT nuaronais PR mapaie-
JIorpamMma.

JlayibIie BECTH MOCTPOCHHUE HA TOM K€ YEPTEkKE MbI HE CTAHEM: MacIuTad
CJIAIIKOM KpyTieH. [IOHATHO, 9TO 4eM MacmrTad Melbue, TeM OOJNBIIYIO YacTh
MMyTH TUIAHETHl YAACTCS HaM IOMECTHTh Ha YEPTEXKE M TEM MEHbIIEC Oyner
PE3KOCTh YTJIOB HAPYIIATh CXOJCTBO HAIICH CXEMBI C UCTUHHBIM ITyTEM ILIa-
HeTsl. Ha puc. 89 nana Ta ke xapTHa B 0oJiee MEITKOM MacmTade I BOoO-
pakaemoro ciy4as Bcrpeun CoyiHIIA ¢ KaKUM-HHOYIh HEOSCHBIM TEIIOM, IO
Macce OJOOHBIM BEIMICYITOMSHYTOH TUTaHeTe. 31ech SICHO BUIAHO, kKak ColH-
1Ie OTKJIOHSET IJIAaHETY-IIPUIIEIbIIa OT €€ MePBOHAYAIBHOTO ITyTH U 3aCTaBIIs-
eT cinenoBaTb 1O KpuBoW P—[-[[-[I[-IV-V-VI. Yribpl NOCTPOEHHOIO IYyTH
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3/leCh HE TaK PE3KH, U OTJCIbHbIC MOJIOKECHUS IUIAHETHl HETPYIAHO YXKE CO-
€IVHUTD [IJIAaBHOW KpUBOU JINHUEM.

Uro xe 370 3a KpuBast? OTBETUTH HA 3TOT BOIPOC IIOMOXET HaM IreoMeT-
pust. Hanoxxure Ha 4eptéx (puc. 89) mucTok mpo3padyHoll OyMaru u nepeHe-
CHTE Ha He€ IIECTh MIPOU3BOJIBHO B3ATBHIX TOYCK IUIAHETHOT'O ITYTH. B516paH-

Puc. 89. Conniie oTKIIOHSET M1aHETY P OT €€ nepBoHavalb-
HOTO TIPSIMOTO MyTH, 3aCTaBJIsIs €€ ONMHCHIBATh KPHBYIO
JIMHHIO.

HBIE TIecTh Touek (puc. 90) mepeHyMepyiTe B JIFOOOM MOPSAKE U COSAUHUTE
MeXIy co00# B TOH e IMOCIeI0BAaTeIbHOCTH MPAMBIMH OTpe3kamMu. BrI mo-
JIy4UTE BIIUCAHHYIO B MyTh IUIAHETHI HIECTHYTOJIbHYIO (DUTYpY HacThIO C Iie-
pexpemnmBaonMucs croponamu. [Ipogomwkure teneps npsaMyio 1-2 1o me-
peceuenus ¢ nuHuel 4—5 B Touke /. TakuM sxe 0Opa3oM nonydute Touky /I Ha
nepeceueHny npsMbIx 2—3 u 5-6, 3ateM Touky /// — Ha nepecedenun 3—4 u 1-
6. Ecmm wuccremyemas HaMH KpuBas €CTh OJHO M3 TaK Ha3bIBaeMbIX
«KOHMYECKUX CEUeHMi», T. €. JIUMIC, napaboia wmnu runepbona, TO TPU
touku [, II u Il HOMKHBI OKa3zaThbCs Ha OAHOM MpsiMOM JiMHUU. TakoBa
reomMeTpuyeckas teopema (He M3 4YMCla TeX, YTO IPOXOASATCS B CpeIHEH
LIKOJIE), HOCSII[ast Ha3BaHUE «IIeCTHyrojbHuKa [lackaisy.

TmarenpHO BBINOJHEHHBIA YEPTEXK BCEra NACT YKa3aHHbIE TOUKU IEpe-
CEUYCHHUS HA OJHOHN MPSIMOW. DTO JOKa3bIBACT, YTO HCCIEoyeMasi KpUBas €CTh
0o 3mutc, oo mapabdoa, oo runepborna. K puc. 89 mepsoe, oueBUIHO,
HE MOAXOOWUT (KpHBas HE3aMKHYTas), 3HAUMT, IUIAHETA JBUranach 3A€Ch IO
napabose uian runep6oe. COOTHOMICHNE TePBOHAYAIBHON CKOPOCTH M CHIIBI
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MPUTSHKEHUS TakoBO, YTO COJHIIE JINIIH OTKJIOHSET TUIaHETY OT MPSIMOIUHEH-
HOTO ITyTH, HO HE B COCTOSHUM 3aCTAaBUTh €€ 00pamaTtbcsi BOKPYT ceds, «3a-
XBaTUTh» €€, KaK TOBOPST aCTPOHOMBI.

[Tocrapaemcst Tenepb NMOAOOHBIM K€ 00pa3oM YSCHHTh BTOPOW 3aKOH
JIBIDKEHUS TUTAHET — TaK Ha3bIBa€MbIi 3aKOH TUIONIA-
neit. Paccmotpute BHEMatensHO puc. 21 (ctp.35).
JIBeHa11aTh HAMEUEHHBIX Ha HEW TOYEK JENAT e€ Ha
12 y4acTKOB; OHHM HE PaBHBI MO JUIMHE, HO HaM W3-
BECTHO, YTO OHHU NPOXOASTCS IJIAHETOW B OJMHAKO-
Boe Bpems. CoenunuB Touku 1, 2, 3 u 1. 1. ¢ ConH-
neM, moxydutre 12 ¢uryp, KOTopble MpUOIMKEHHO
MO>XHO IPEICTaBUTh TPEYTOJbHUKAMHU, €CIIH COEIU-
HUTh TOYKHM Xopiamu. M3MepuB ux OCHOBaHMUS U
BBICOTHI, BRIUUCIUTE WX IUTOmanud. Ber ybemutecs,
YTO BCE TPEYrOJbHUKH HMEIOT OJIMHAKOBYIO IIJIO-
maab. JpyruMu cioBamMu, Bbl IPUXOAUTE KO BTOPO-
Puc. 90. Teomerpuueckoe MY 3akoHy Kerutepa:

AOKa3aTeIILCTBO TOTO, 4T0 Panguycsi-BeKkTOpH IMJIaHeTHBX
TUTAHETBI ABUXKYTCS BOKPYT
Conmtia 1o kommuecky ~ OPOMT ONHMCBIBAIOT B paBHBIE MNPO-

ceuenusaM. (IToxpodbroctns M EXYTKH BPEMEHH PpaBHBIEC TIjaoma-
TEKCTE.) W,

Wrak, nupkyab 00 U3BECTHOH CTENEHU MOMOraeT MOCTHYb NEpBBIE [1Ba
3aKOHA TUIAHETHBIX JABMKEHHH. UTOOBI YSACHHUTH cebe TPEeTHil 3aKOH, CMEHUM
LUPKYJIb Ha TIEPO U MPOAETAEM HECKOJIBKO YHCICHHBIX YIPaKHEHHUH.

ITagenune maaner Ha CosHIe

3aJyMBIBAIUCH JIM BbI HaJ TE€M, YTO IPOU30LLIO ObI ¢ Hareil 3eminéid, ec-
Ju Obl, BCTPETHB MPEISITCTBUE, OHA BHE3AlHO OblIa OCTAHOBJICHA B CBOEM
6ere Bokpyr Connna? Ilpexxae Bcero, KOHEUHO, TOT OTPOMHBIN 3arac 3Hep-
I'MH, KOTOPBIM HaJIelieHa Hallla IJIaHeTa KaK JBHKYIIeecs TeJo, IPEeBPaTUTCS
B TEIUIOTY W Harpeer 3¢MHOW Imap. 3eMysl MUUTCS 1o OpOUTE B JIECATKU pa3
ObIcTpee IyJIi, ¥ HETPYIHO BBIYMCIIHTD, YTO MEPEX0]] SHEPTUH €€ IBIKEHHS B
TEIUIOTY TOPOIMT YYAOBHIIHBIH Kap, KOTOPHIH MIHOBEHHO INPEBPATHT HAIIl
MHp B HCTIOJIMHCKOE 00JIAKO PACKaIEHHBIX T'a30B...

Ho ecmu Ob1 maxke 3emutst Ipy BHE3AITHOW OCTaHOBKE M30eriia 3TOH yda-
CTH, OHa BcE-Taku oOpedueHa ObUTa OBl Ha OTHEHHYIO THOENB: yBIEKaemas
ConHuem, oHa ycTpemMuiach Obl K HEMy C BO3pacTalolleil CKOPOCTHIO M II0-
ru0a OBl B €T0 TUTAMEHHBIX OOBITHSX.

3TO POKOBOE MaJCHUE HAYAIOCh OBl MEIJICHHO, C 4Yepemnamibeil cKopo-
CTBIO: B MNEPBYIO CeKyHIy 3emis mpubmmsmiach 061 kK CONHIy TOJBKO Ha
3 MM. Ho ¢ kaxnoii cekyHI01 CKOpPOCTh €€ IBMKEHHUS IIPOTPECCUBHO BO3pac-
Tasa Obl, TOCTUTHYB B nocieqHion cekyHay 600 kM. C aToii HeBooOpa3uMoii
CKOPOCTBIO 3€MHOW IIap OOpyHIMICS Obl Ha PACKAIEHHYIO IMOBEPXHOCTH
ConHua.
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VHTEpEecHO BBIYHMCINTD, CKONBKO BPEMEHM JUIMIICS OBl 3TOT TMOEIbHBIN
nepesiéT, AOAT0 JHM MPOJoIDKaIach Obl arOHUsI HAIIETO OOPEYEHHOTO MHPpA.
Crenatb 3TOT pacy€T MOMOXET HaM TpeTuil 3akoH Kemepa, KOoTOpbiid pac-
NPOCTpPaHsIeTCs Ha JIBM)KEHHE HE TOJBKO IUIAHET, HO M KOMET M BceX BooOIe
HEeOECHBIX Tell, IBM)KYIMXCSI B MUPOBOM IPOCTPAHCTBE IO/ JIeHCTBUEM LIeH-
TPaJBHOW CHIIBI TATOTEHHS. 3aKOH 3TOT CBSI3bIBACT BpeMsi OOpalleHus TUIaHe-
THI (€€ «ron») ¢ e€ paccrosHueM oT CoJlHIIA U TTIACUT:

KBanparer BpeMEéH oOpameHHs HJIaHET OTHOCSATCS
MeXAy co0oi, kKak KyOB OONBmMHUX NHOINyoced HX Op-
our.

B namewm cirygae MBI MOKEM 3eMHOW mmIap, mpsmo jaersmuil k CounHiy,
ynonoOuTh BOOOpa)xkaeMoi KOMeETe, ABWXKYILIEHCS MO CHIBHO BBITSIHYTOMY,
C)KaTOMY SJUIHIICY, KpalHHE TOYKH KOTOPOTO PACIOJIOKCHBL: OJJHA — Ha 3€M-
HOM opOute, npyras — B neHTpe ConHma. bonbmas moixyock opOUTHI TaKou
KOMETBI, OYEBHIHO, BJIBOE€ MEHBIIE OOJBIION Moyocu opOouTHl 3emiid. Bbi-
YHCIIUM JK€, KAKOB JIOJDKEH ObLI ObI OBITH MEPHOJ] OOpAIEHHUS 3TOH BOOOpa-
’Ka€MOU KOMETBI.

CocTaBUM NpONOPIUIO HA OCHOBAHUU TPeThero 3akoHa Keruepa:

(mepuoz 06p. 3emmu)’ _ (B. monyocs op6. 3emmi)’

(nepno;{ o0p. KOMeTLI)2 (B. oIyock opo. KOMeTLI)3 ’

Ilepuon oOpamenus 3eminn paBeH 365 cCyTKam; MPUMEM 32 €IUHUILY
00JBIIYI0 TOYOCh €€ OpOUTHI, M TOTAa OOJIBINAs TOIYOCh OPOUTHI KOMETHI
BEIpasutcs npoorro 0,5. [Iponopnus Hama MPUHUMAET TeNeph TaKoi BHI:

365° 1

eproJ; 00p. KOMETHI 0,5
I 2 32

OTKyJia
(nepuo o6pamieHus KomeTsl)” = 365% x é
CrenoBaresbHO,
TIepUo]] O0paIeHus TUIAHETHI = 365 X L = ﬁ
NCEC

Hac maTepecyet, cOOCTBEHHO, HE TOJHBIA MEPUO OOpaIeHUsT ITOH BO-
00pa)kaeMOi KOMETBHI, a TIOJIOBHHA TIEPHO/A, T. €. IMPOAOJDKUTEIHHOCTD MOIE-
Ta B OJMH KOHEI] — OT 3eMHOH opOuTHI 10 ConHIa: 310 ¥ OyAeT HCKOMOe Bpe-
Mmst mageHus 3emian Ha ComHile. Beraucnum e ero:

365 ,_365 365 365
V8T 28 32 565

3Ha4uT, 4TOOBI Y3HATH, BO CKOJBKO BpeMeHH 3emiist ynana Obl Ha CoiH-
e, Hy’)KHO IPOJOJDKHTENBHOCTD ToJla pa3lieluTh Ha 4/32, T. €. Ha 5,65. Or1o
COCTaBUT KPYTIIBIM CYETOM 65 mHEH.

WTak, Mbl BBIYHCIMIM, YTO 3€MJIs, BHE3AIIHO OCTAHOBJIEHHAs B CBOEM
JIBIDKEHUH 110 opOuTe, najana Obl Ha ColHile B TeueHne Ooiee 4eM JBYX Me-
CSILIEB.
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Jlerko BUzETH, YTO TOJydYECHHAs BBINIE Ha OCHOBAHWHU TPETHETO 3aKOHA
Kerutepa mpocrast ¢popMmyna npuMeHHMa HE K OJHOM TOJIBKO 3eMie, HO U K
KaXI0H Jpyroi IaHeTe U Aaxe K KaKAOMY CIyTHHKY. MIHade roBops, 4TOOBI
Y3HaTb, BO CKOJIBKO BPEMCHU INIJIAHCTAa WX CIIYTHHUK YyHaayT Ha cBOE CH-
TpaJbHOE CBETHIIO, HYKHO IIE€PUO]] UX 00palleHus pa3feinTh Ha /32, T. €. Ha
5,65.

[Mostomy, Hanpumep, Mepkypuii — camast Oxm3kas k CoNHIy TUIaHeTa, —
oOpamaromuiicst B 88 nueit, yman Os1 Ha Conane B 15 gueit. Hentyn, ogua
«rom» KOToporo paBHsercs 165 Hamum rogam, nagan 6s1 Ha Comaile 29 ner, a
IInyTon — 44 rona.

Bo ckonbko Bpemenu ymana 0bl Ha 3emuto JlyHa, eciu Obl BHE3aITHO OC-
taHoBuiICs ¢€ Oer? Jlenum Bpemst obpariuenus JIyust — 27,3 mHs — Ha 5,6: mo-
Jy4uM TOYTH poBHO 5 aHeil. U He Tonbko JlyHa, HO M BCsikoe BOOOIIE Temo,
HaxoJiileecs: OT Hac Ha paccrosiHuM JIyHbI, magano Obl Ha 3eMITI0 B TEYEHHE
5 1HEH, eciv TOJIbKO eMy He coOo0lIeHa KaKkas-HHOyAb HayallbHasi CKOPOCTh, U
OHO TMAaJaeT, IMOMYMHSACH JIMIIb JACHCTBUIO 3€MHOTO TPHUTSHKEHHS (BIUSHHE
ConHIa MBI pagyl MPOCTOTHI 37ech MckitodaeM). [lonb3ysicey Toi ke Gopmy-
JIOH, HETPYIHO MPOBEPUTH IPOJOIDKUTENFHOCTE Nepenéra Ha JlyHy, ykas3aH-
uyio XK. Beprom B pomane «M3 nymku Ha JTyny» .

HaxoBaiabns Byakana

Ceifiuac BBIBEJCHHBIM IIPAaBHJIOM BOCIIONIB3yEeMCS ISl pEIIeHHs JH000-
NBITHON 3a7auu U3 obsactu mudonoruu. JIpeBuerpeueckuii mud o Bynkane
IMMOBECTBYET, MCXKIAY INPOYUM, YTO IOTOT oor YPOHWII OJHAXK/bI CBOIO HAKO-
BAJILHIO, M OHA Majiana ¢ Heba Henbix 9 JHel, nmpexie 4eM foyeTesa 10 3eM-
su. I1o MHEHHIO IPEBHUX, CPOK ITOT OTBEYAET MPEACTABICHUIO O HEBOOOpa-
3UMO#1 BBICOTE HeOeC, TIic OOUTAIOT OOTH; BEb C BEPIIMHBI XCOICOBON MHpa-
MUJIBI HAKOBAJILHS JTOJIeTeNa OBl 10 3eMIIM BCEro B 5 CeKyH!

Herpynno, oqHako, BEIMHCINTH, YTO BCEJICHHAs JPEBHHUX TI'PEKOB, €CIH
M3MeEpATh €€ 10 3TOMY IPHU3HAKY, Obla OB, 110 HAIINM MOHSTHSAM, JOBOJIEHO
TECHOBATA.

Msr yxe 3HaeM, 9To JlyHa magana Obl Ha 3eMIiIf0 B T€UCHUE 5 THEH, MH-
(udeckast ke HaKOBAJIBHS Mafana 9 mHeil. 3HauuT, «He00», ¢ KOTOPOTo yIiana
HAKOBAJIbHS, HAXOIUTCS JTANbIINe TyHHOW opOuThl. Ha MHOTO N1t manemme? Ec-
JIM YMHOKHUM 9 JTHEeH Ha /32, MBI y3HaeM BEJIMUUHY TOTO MEPHOAA, B TEUCHHUE
KOTOPOTO HaKOBaJIbHS oOOpamanach Obl BOKPYI 3€MHOrO Inapa, OyJb OHa
CIyTHHKOM Hamled miaHeTsl: 9x5,6 = 51 cytkam. [Ipumenum Teneps k Jlyne
1 K HallleMy BOOOpaskaeMOMY CITyTHHUKY-HaKOBaJIbHE TpeTuii 3akoH Kermepa.

CocTaBHM IPOTIOPLHUIO

(HCpI/IOI[ o0p. .HyHBI)Z _ (paccm;ﬂ-me JIyH},I)3

2 3"
(mepron 06p. HaxoBambEn)  (paccTOsHME HAKOBATHH)

! Pacuérel mpuBeeHbl B Moeit KHUre «MeXIUIAHETHBIE Ty TEIECTRH.
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IloncraBuB uncna, nMeeM
273" 380 000°

2 3 "
51 (paccrostuue HakoBabHM)

OTcroia HEM3BECTHOE PACCTOSIHUE HAKOBAJBHHU OT 3€MIIM HETPYIHO BBI-

YUCJIUTh:
2 3 2
paccTosiHue HAaKOBAIbHH = 3 w =3800003 L 5
273 273

Brruncnenue naér cnenyrommii pe3yabrat: 580 000 kM.

Wrak, BOT Kak MU3epHO OBUIO Ha B3IJIs[ COBPEMEHHOTO acTPOHOMa pac-
CTOSsIHHE J10 HeDa IpeBHUX TPEKOB: BCETO B MOJTOPA pa3a OoJIbIle pacCTOSHUS
1o JIyael. Mup IpeBHUX KOHYAJICS HMPUMEPHO TaM, TJE, 10 HAIUM IpPECTaB-
JICHUSIM, OH TOJIbKO HAYMHACTCS.

I'paHMUBbI COTHEYHOM CHCTEMBI

Tpernii 3akoH Kerurepa 1aér Takke BO3MOKHOCTD BBIYHCIIUTD, HACKOJIBKO
JIaJIeKo TO0JDKHA OBITh OTOJBHHYTA TPAHHUIA HAIIECH COTHEYHON CHCTEMBI, €CIIH
CUHATATh KPAaHUMU e€ TOUYKaMHU caMble OTAaJIEHHBIC KOHIIHI (aennn) KoMeT-
HBIX opOuT. Ham mpuxonmiocsk yxe OecemoBatb 00 3TOM paHbIIe; 30eCh Mpo-
U3BENEM COOTBETCTBYIOIIMM pacu€T. Mbl ynomunanu B riase III o xomerax,
MMEIONUX OYeHb JIOJTHH Tepuoa obOpamieHus: B 776 yer. Beraucaum pac-
cTosiHue x adenust Takod KOMETHI, 3Has, 4yTO OJiDKaiiliee e€ paccTosHHE OT
Counna (nepurenuii) paao 1 800 000 kM.

[IpuBnekaem B KauyecTBE BTOPOTO Tea 3eMIII0 U COCTaBIsIEM IPOMOPLIHUIO:

3
B (x+1800 000)}

776°
> 150000000°
Orcrona
x+1800000:2-150000000-W.

W, cnenosarenbHO,

x=25318 000 000 kM.

Mp&I BUIMM, YTO paccMaTpUBaeMble KOMETHI IOJDKHBI YXOIUTh B 182 pa3za

nmaneiie ot ConHira, yeM 3emiisi, U 3HAYUT, B YETHIPE C IMOJOBHHOW pasa
JaJIbIIC, YCM ITOCJICIHASA U3 U3BCCTHBIX HaM IIJIAHCT — HJ'IyTOH.

Ommuoka B pomane Kioast Bepua

Bemvbimennas koMeta «['ammmsy», Ha xotopyro JKions BepH nepenéc
neiictBue pomana «l'ekrop CepBanak», COBEpIIACT ITOJHBI 000POT BOKPYT
ConHua poBHO B JiBa roja. Jlpyroe ykasaHue, UMeloIIeecss B pOMaHe, OTHO-
CUTCA K PacCTOSHUIO adenus 3Toi koMeThl: 820 MmumoHoB kM oT CoiHIa.
XOTsl pacCTOSIHUE TIEPUTeNHs B pOMaHE HE yKa3aHO, MBI IO TEM ABYM JaH-
HBIM, KaKHe ceiyac MPUBEICHbI, YK€ BIPABE YTBEP)KAATh, YTO TAKOH KOMETHI
B Hameil comHeyHOH cructeme OBITh HE MOXeT. B 3ToM yOexxaaer Hac pacuér
1o gopmyiie TpeTbero 3akona Kerepa.
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O0603HaYMM HEM3BECTHOE PACCTOSHHE IIEPUTEIIHS Yepe3 X MHJIZIMOHOB KM.
Bonpmast oce opOUTEI KOMETHI BRIpasUTCA Torna yepes x + 8§20 MUIIIHOHOB

KM, a Gonbiias momyock uepes X+820 munonos kM. ComocTasisis mepuos
2
o0palleHust 1 pacCTOSIHUE KOMETHI C IEPHOIOM U PacCTOSTHHEM 3eMIIH, UMEEM
o 3akony Kemepa
2°  (x+820)
2 20150°
OTKyza
x=-343.

OTpuLaTeIbHBIA pe3yNbTaT Ul BETMYHHBI OJIMKANIIEro pacCTOSHUS KO-
MeTsl 0T COJHIIA YKa3bIBAaeT Ha HECOTJIACOBAHHOCTh UCXOMHBIX JAHHBIX 33/1a-
yn. JI[pyruMu clioBaMH, KOMETa CO CTOJIb KOPOTKUM IEPUOAOM OOpaILeHUs —
2 roma — He Moria 0bl yxoauTh oT CoJHIIA TaK Jaleko, KaK yKa3aHO B POMaHe
Kronsa BepHha.

Kak B3Becnim 3emJurio?

Cy1iecTByeT aHEeKIOTHUECKHH paccka3 MpO HAUBHOTO YEJIOBEKa, KOTOPO-
ro Bcero 0osiee YHUBISUIO B aCTPOHOMHHM TO, YTO YUEHBIE Y3HAIM, KaK 3BE3/IbI
Ha3bIBalOTCs. Eciii roBopHTh cepbE3HO, TO Haubojee YAMBUTEIbHBIM JIOCTH-
JKEHHEM AacCTPOHOMOB JOJDKHO, BEpOSITHO, Ka3aThCs TO, YTO MM YJaloCh
B3BECHTH M 3eMII0, HA KOTOPOH MBI KMBEM, U JaléKue HeOEeCHbIC CBETH-
na. B camom niene: KakuM criocoboM, Ha KakMX BECax MOTJIM B3BECHUTH 3EMITIO
u He00?

Hauném co B3pemmBanus 3emun. [Ipexnme Bcero otmagmMm cebe OTYET,
YTO CJELyeT MOHMUMATh O] CIOBAMH «BEC 3€MHOTO Imapa». Becom Tema Ml
Ha3bIBAaEM JABJICHHE, KOTOPOE OHO OKAa3bIBAET HA CBOIO OMOPY, MIIM HATSIKE-
HHUE, KOTOPOE OHO MPOM3BOAUT Ha TOUKy npuBeca. Hu To, HU Apyroe k 3em-
HOMY IIapy HENPUMEHHMO: 3eMJIs HH Ha YTO HE ONMMpaeTCs, HU K YeMy He
IpUBEILICHA. 3HAYNUT, B TAKOM CMBICIIE 3€MHOIl 1ap He uMmeeT Beca. UTo ke
olpenenuian yu€Hsle, «B3BecuB» 3emmo? OHu onpenenuiu e€ Maccy. B cymi-
HOCTH, KOT/1a MBI IPOCUM OTBECUTh HaM B JaBKe | KI caxapa, HaC HHUCKOJIBKO
BeJb HE HHTEPECYET CUIIa, C KaKOH ATOT caxap JaBUT Ha ONOPY UJIM HaTSITHBAa-
€T HUTh IpuBeca. B caxape Hac uHTepecyeT Apyroe: Mbl JyMaeM JIUIIb O TOM,
CKOJIBKO CTAKaHOB 4asl MOKHO C HMM BBINUTh, JPYTUMH CIOBaMU, HAC MHTE-
pecyeT KONMYECTBO 3aKJIIOYAIOILErocs B HEM BEILIECTBA.

Ho nuist m3MepeHust KOMM4ecTBa BEIIECTBA CYIIECTBYET TOJIBKO OANH CIIO-
co0: HalTH, C KaKOil CHIIOW Teno mpHUTsTUBacTcsA 3emiéil. Mbl mpuHUMAaeM,
YTO paBHBIM MaccaM OTBEYAIOT PaBHBIC KOJIMYECTBA BEIIECTBA, @ O Macce Tena
CYIMM TOJBKO II0 CHJIE €r0 NPUTSHKEHMS, TaK KaK MPUTSHKEHHE HPOINOPLIUO-
HaJIbHO Macce.

ITepexons x Becy 3eMiu, Mbl CKa)K€M, 4TO «BEC» €€ OMpeeNUTCs, €Cln
CTaHET M3BECTHa €€ Macca; UTaK, 3a/ady ONpeiesieHUs Beca 3eMIIM HaJo
MIOHUMATh KaK 3aJauy UCUHUCIICHUS €€ MacChl.
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Omnwmem oauH U3 croco6oB eé pemenns (cnocod Mo, 1871). Ha puc.
92 BBI BUAUTE OYECHb YyBCTBUTENIBHBIC YallIeYHBIE BECHI, B KOTOPBIX K KaXKIO0-

: Puc. 92. Onun u3 coco6oB
Puc. 91. Ha xakux Becax MOIJIH OINIPEAETIEHHS MaCChl Semiu:

B3BECHTH 3eMIII0? Becs! Mo,

My KOHIly KOpOMBICTIA MOJBEIIEHB! B JETKUE YAIIKU: BEPXHSIS U HUKHSASA.
PacctosHme ot BepxHel g0 HmxHEH 20-25 cM. Ha mpaByro HIOKHIOIO YallIKy
ki1aaéM chepuueckuii rpy3 Maccoid my. [y paBHOBeCHs Ha JICBYIO BEPXHIOIO
YaIIKy MOJIOKUM I'Py3 m,. DT IPy3bl HE PaBHBI, TaK KaK, HAXO/SICh HA Pa3HOU
BBICOTE, OHM C pa3HOW cunoil mputsaruatorcs 3emnéil. Ecau mox mpasyro
HIDKHIOIO YalllKy TOABECTH OOJIBIION CBHHIIOBBIN IIap ¢ Maccoit M, To paBHO-
BECHE BECOB HApYIIUTCS, TaK Kak Macca m; OyJeT NPUTATHBATbCS Maccou
CBHUHLIOBOro mapa M ¢ cuiioil F'j, IponopUUOHAIBbHON MPOU3BEIEHUIO ITUX
Macc U 00paTHO MPOTOPIMOHATBHON KBaaApaTy pacCTOSHUS d, Pa3elsIonero
WX [IEHTPHI:

mM
dZ
rae k — Tak Ha3pIBaeMas IIOCTOSHHAS TATOTECHUS.

YT10OBI BOCCTAaHOBHUTH HapyIIEHHOE PaBHOBECHE, MOJIOKUM Ha BEPXHIOIO
JIEBYIO YallIKy BECOB Majbli rpy3 maccod n. Cuia, ¢ KOTOpOH OH JaBUT Ha
YaIlIKy BECOB, PaBHA €r0 BECy, T. €. PaBHA CHJIC MPUTSHKEHUS 9TOTO TPy3a Mac-
coii Bceit 3emun. Ota cuna F' paBHa

F=k

s

nIN
R
rae M 5 — macca 3emin, a R — eé paauyc.
Ipenebperast TeM HAYTOKHBIM BIMSHHEM, KOTOPOE IPUCYTCTBHE CBHH-
LIOBOTO LIapa OKa3bIBAE€T HA IPy3bl, JEXKAIMe Ha BEPXHEH JIEBOM YallKe, MbI
MOKEM HAIMCATh YCIOBHE PABHOBECHS B CIENYIOIIEM BUJIE:
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mM _ nIN
& R

B 3TOM cooTHOImIEHNN BCe BEIMYHMHEI, KpoMe Macchl 3emiu YR, MOTYT
ObITh m3MepeHbl. OTcrona onpenenuM I ,. B Tex ombiTaX, 0 KOTOPBIX TOBO-
PHIIOCH,

M =57752 kr, R=6366xM, d=56,86cM, m;=5,00xkrun=>589 mr.

B urore mMacca 3eMIIn oKasbBaeTCs paBHOi 6,15 x 1077 .

CoBpeMeHHOE OTpeIeICHUEe MacChl 3eMJIH, OCHOBAaHHOE Ha OOJBIIOM psi-
Jie u3MepeHui, gaér M, = 5,974 x 10% T, T. €. OKOJIO 6 TBICSY TPUILLIMOHOB

F =F'vin

ToHH. Bo3morkHas ommOka onpeneneHus 3Toit BennunHbl He 6onee 0,1%.

Wrak, acTpOHOMBI OIIPENIENINIIN MAacCy 3€MHOT0 11apa. Mbl IMeeM HOJIHOe
MIpaBo CKazaTh, YTO OHU B3 B € CHUJI U 3EMIIIO, IOTOMY YTO BCSKHH pa3, Korjaa
MBI B3BEIIMBAEM TEJIO Ha PHIYXKHBIX BECax, MBI, B CYIIIHOCTH, OIIPEAEiIsIeM He
BE€C €ro, He CHIy, C KakOi OHO IPUTATHBAETCs 3eMiEH, a MacCcy : MBI yC-
TaHABIIMBAEM JIMIIb, YTO M a C Ca Tejla paBHA M a C C € THpb.

N3 4yero cocrosT Heapa 3emian?

31ech yMECTHO OTMETUTHh OIIMOKY, KOTOPYIO IMPUXOIUTCS BCTPEdaTh B
MOMYJISAPHBIX KHATAaX U cTaThax. CTpeMsch YHPOCTHTh H3JI0XKCHHUE, aBTOPHI
MPEACTABISIIOT AENO B3BEIIMBAHHUS 3€MJIM TaK: yIEHBIC M3MEPWIN CPEIHHUN
Bec | oM’ Hameii mianeTs! (T. €. e8 yIenbHbII BEC) M, BHIYUCITHB FeOMETpPHYC-
cku e€ 00BEM, OlpeneNii Bec 3eMIM YMHOXEHHEM €€ yIelbHOro Beca Ha
00BEM. YKa3pIBaeMbIil MyTh, OJHAKO, HEOCYIIECTBHM: HEIb3s HEMOCPEICT-
BEHHO M3MEPUTH yJEJIbHBIA BeC 3eMJIH, TaK KaK HaM JOCTYIIHA TOJBKO CpaB-
HUTEIBHO TOHKAS HAPYKHAS €& 060J0UKa' M HMUYEro He M3BECTHO O TOM, M3
KaKHX BEIIECTB COCTOMUT OCTabHasl, 3HAYMTEIILHO OOJIbIIast 4acTh €€ 00bEMa.

MB&I yxe 3HaeM, 4TO JIeJIO ITPOUCXOAMIO KaK pa3 Hao0OpOT: onpeeieHne
MacChl 3€MHOI'0O IIapa MPeAIIeCTBOBANO ONPEAEIICHUIO €T0 CPeJHEN MIOTHO-
cti. OHa OKa3a1ach PaBHOH 5,5 T Ha 1 cM® — ropaso GONbIIe, YeM CPeTHss
IUTOTHOCTH ITOPOJ, COCTaBIIAIOIINX 3€MHYIO K 0 Py . OTO yKa3bIBaeT Ha TO, 9TO
B TTyOMHE 3€MHOTO IIapa 3aJeraioT O4eHb TsDKENbIe BemecTsa. [1o ux mpen-
MoJIaraeéMoMy YZIEIbHOMY Becy (a TakKe M IO JPYTHMM OCHOBAHUSIM) paHbIIIe
JyMaild, 9TO PO HAIEH IIaHEThl COCTOUT U3 XK € J1 €3 &, CUIBHO yIJIOTHEH-
HOTO JIaBJIEHHEM BbIIIenexkamux mMacc. Ceiiqac cUMTaIOT, 4TO B OOIIEM LIEH-
TpajbHbIe 00JaCTH 3eMJIM HE OTIMYAIOTCS IT0 COCTAaBY OT KOPBI, HO IUNIOTHOCTD
uX OOJIbIIE BCIIEACTBHE OTPOMHOTO JaBJICHUS.

Bec Counua u Jlynbl

Kak um crpanno, Bec ganékoro CoJHIIA OKa3bIBACTCSl HECPABHEHHO MPO-
1€ OTPeJIeNUTD, YeM Bec ropasno Oosee Onuskoi k Ham JlyHbl. (Camo coboii
pa3yMeeTcsl, 4TO CIOBO «BEC» MO OTHOIIEHHIO K 3THM CBETHJIaM MBI YIIOTpeO-

! MuHepasl 3eMHOI KOPBI HCCIIEIOBAHBI TONBKO 0 TYOHHBI 25 KM; PacuéT TIOKa3bIBAET,
4TO B MUHEPATOTHIECKOM OTHOIIEHHH H3Y4eHa BCETO /g3 06BEMA 3eMHOTO Tmapa.
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J5IEM B TOM K€ yCIOBHOM CMBICIIE, KaK M JUId 3eMJIH: pedb UAET 00 ompene-
JICHUU Ma C C Bl .)

Macca Comnuila HalijieHa TyTEM ClenyIomero paccyxaenus. OmnbIT moka-
3aJ1, 4yTO 1 r mpUTAruBaer 1 r Ha pacCTOSAHUU 1 CM C CHIIOH, paBHOMN 1

15000 000
Mr. BzaumHoe nputshkeHue f AByX Ten ¢ MaccaMu M u m Ha paccTossHHU D
BBIPA3HUTCsl COTJIACHO 3aKOHY BCEMHPHOTO TSTOTEHUS TaK:
f =;~M7TMF.
° 15000000 D
Ecmn M — macca Connna (B rpammax), m — macca 3eMii, D — paccTosHHe
Mexnay HuMmH, paBaoe 150 000 000 kM, TO B3aMMHOE HX NPUTSDKEHHUE B MILI-
JIUrpamMMax paBHO
1 Mm b,
15000000 15000 000 000 0002 -

C npyroii CTOpOHBI, 3Ta CHJIA IPUTSDKEHMS €CTh Ta IEHTPOCTPEMUTETbHAS

CHJIa, KOTOpast yJep)KUBaeT Hallly IUIaHEeTy Ha e€ opOuTe M KoTopas IO Ipa-

BHJIAM MEXaHHMKH paBHa (ToXe B MHJLIArpamMmax) 7V’ | rae m — macca 3eMin
D
(B Tpammax), V' — e€ kpyromas ckopocTh, paBHas 30 xm/cex =3 000 000
cMm/cek, a D — paccrostaue ot 3emun 1o Conana. CiieioBaTensHO,
I Mm 3000000

15000000 D* D

W3 »torO ypaBHEHHs ompexaeinseTcs HemsBecTHOe M (BBIpakKeHHOE, Kak
CKa3aHo, B TpamMMax):

M=2-10"r=2-10"r.
PasmenuB 3Ty Maccy Ha MacCy 3€MHOTIO I1apa, T. €. BEIYUCIIUB
610"
MOJy4aeM Y3 MHJUIMOHA.

Hpyroii croco6 omnpexnenenus Macchl CoslHIIa OCHOBaH Ha HCIOJIB30Ba-
HUM TpeTbero 3akoHa Kemepa. 113 3akoHa BCEMHPHOTO TATOTCHHUS TPETHHA
3aKOH BBIBOJIUTCS B CIEAyIOMICH hopme:

Metm)T? &
(Motm) T @
rae, M — macca Connna, 7 — 3BE3MHBIN MEepHo] OOpaleHusl TIaHeThl, a —
cpenHee pacctosiHue oiaHeTsl oT CoNHIIA U m — Macca IDIaHeTHl. [IpuMenss
9TOT 3aKO0H K 3emJie u JlyHe, momydanm
(Mo+my) T i a i
(mgtmc) 7(2 - a—(3

IloxacTapiisiss M3BECTHBIC M3 HAOIMIONCHHM a4, ac U T's, T¢ ¥ IpeHeOperas

B [IEPBOM IPUOJIIDKECHIH B YHCIUTEIC MAcCON 3eMIIH, MaJIOW 1O CPABHEHUIO C

s

Y Tounee, mun; 1 muaa = 0,98 mr.
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Mmaccoii ConHia, a B 3HaMeHaTene Maccod JIyHBI, MaJoif MO CpaBHEHHIO C
Maccoi 3eMIId, TTOTy9IuM

% =330000.

mg

3Has Maccy 3emiH, moayduM mMaccy CouHia.

HUrak, Connue Tsxenee 3eMd B TPETh MIIJIMOHA Pa3.

HerpyaHo BBIYMCIUTE M CPEIHIOI0 IIOTHOCTH COJHEYHOTO MIapa: Ui
3TOT0 HY’KHO JIMIIb €r0 MacCy pa3fenuTh Ha 00bEM. OKa3bIBaeTCS, YTO IIIOT-
HocTh COJTHIIA TPHIMEPHO B YETHIPE Pa3a MEHBIIE INIOTHOCTH 3€MIIH.

UYro sxe kacaeTcs Macchl JIyHBI, TO, KaK BBIPA3MIICS OJUH aCTPOHOM, «XO-
T OHAa K HaAaM 6J'II/I)KC BCEX IPYyIrux HeOECHBIX TCJI, B3BBECCUTH eé TPpyAHEC, YEM
Hentyn, camyio nanékyro (Torna) miaHety». Y JIyHBI HET CIyTHHKA, KOTO-
pBIii TIOMOT OBl BBIYHCINUTH €€ MacCy, Kak BBIYMCIWIIM MbI ceddac maccy
ConHua. Y4€HbIM MPUILIOCH MPUOETHYTH K APYTMM, Oojiee CIOXKHBIM METO-
JlaM, U3 KOTOPBIX YNOMSIHEM TOJbKO OJHH. OH COCTOUT B TOM, YTO CPaBHUBA-
10T BBICOTY NMPWINBA, Nponu3BoauMoro COJHIEM, U TPUWINBA, MTOPOXKIAEMOTO
JlyHoti.

BeicoTa mpunuBa 3aBHCUT OT MacChl U PAaCCTOSHUS MOPOXKJIAIOIIETO €ro
TeNa, a Tak Kak mMacca U paccrosiHue CoHIa U3BECTHBL, paccTOsiHUE JIyHBI —
TOXe€, TO U3 CPAaBHEHUSI BHICOTHI MPHIIMBOB U ompesensiercs Macca JIyHsl. Mbr
emé BepHEMCS K 3TOMY pacuéTy, Korja OyaeM TOBOPHUTH O NMPIIINBaX. 31eCh
COOOIIMM JIMIIb OKOHYATENBHBIN pe-
3ynpTart: Macca JIyHBl  cocTaBisieT

1 maccel 3emun (puc. 93).
81

3nag nuametrp JIyHBI, BEIUHCIUM €€
00bEM; OH OKa3bIBaeTcs B 49 pa3 MeHb-
mmM 00béMa 3emnn. [loaTomy cpenHsis
IJIOTHOCTH HAIIErO CIIyTHHKA COCTaBIIfA-
er 49 = 0,6 mIoTHOCTH 3EMIIH.

81 Puc. 93. 3emus «Becut» B 81 pas Gonbie
3naunt, JlyHa B cpeiHEM COCTOUT JlyHsL

n3 OoJiee PHIXIIOTO BEMIecTBa, HEXKENN 3eMJIs, HO OoJiee mIoTHOro, 9eM ColH-
me. Jlanpme Mbl yBAAUM (CM. TaOMUYKY Ha cTp. 157), 9T0 CpenHss INIOTHOCTD
JlyHBI BBIIIE CpeHEH TUIOTHOCTH OOJBIINHCTBA TUIAHET.

Bec 1 III0THOCTH IJIAHET M 3BE3]]

Crnioco0, xakuM «B3BecuIn» CoJHIE, MPUMEHUM M K B3BEIIMBAHHUIO JIO-
00#i TUIaHEThI, UMEIOIICH XOTs ObI OHOTO CIIYTHHKA.

3Hasi CPETHIOI CKOPOCTh V JBIXKEHHSI CITyTHHKA TI0 OPOUTE U €ro cpel-
Hee paccTosiHue D OT IUIaHETHI, MBI PUPABHUBAEM LEHTPOCTPEMHUTEIHHYIO

2
CHJTY, YISPKUBAIOIIYIO CITyTHHKA Ha €ro opOuTe, MV~ | Cuiie B3aMMHOTO MpH-
D
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TSDKEHUS CIIyTHUKA W IUIAHETHI, T. €. kmM | tne k — cuna nputsbkenust 1 T K

DZ
1 r Ha paccrostHum | cM, m — Macca cmyTHHKa, M — Macca IIaHeTh:
mv’ _ kmM
‘D D
OTKyJa
oD
k

— (opMyIta, IO KOTOPOM JIETKO BEIYUCIUTH MacCy M TITaHETHI.

Tperwuii 3axon Kennepa npuMeHUM U K 3TOMY CIIy4aro:

2 3
(Mo + Monyrua) T;lnaHeTm — D nanerst

2 3
[C—

CIyTHHKa ) CIyTHHKa CIyTHHKa

W 3nech, npenedperas B CkoOOKax MalbIMU CIaraéMbIMH, ITOJIYIUM OTHO-

M
wenue maccel CosHIa K Macce miaHetsl ——2— . 3Has Maccy CouHLa, MOX-

Munanerst

HO JICTKO OIPCACIIUTD MACCy IJIAHCTHI.

[Tono6Hoe e BBIYMCICHHE TPUMEHHMO M K JBOMHBIM 3BE37aM C TOU
JIMIIb PAa3HULEH, YTO 3[1eCh B pPe3yJIbTaTe BHIUUCIICHUS MOIYy4at0TCsl HE MacChl
OTJENIBbHBIX 3BE3/1 JAHHOM Maphl, a CyMMa UX Macc.

I'opasno TpyaHee ompenenuTs MacCy COYTHHKOB IUIAHET, a TAaKXkKe Maccy
TeX IUIaHET, KOTOPbIE BOBCE HE NMEIOT CITyTHHKOB.

Hampumep, maccsl Mepkypust 1 Benepsl HaliieHbl U3 y4€Ta TOIO BO3MY-
IIAIOMIETO BIMSHHSA, KOTOPOE OHM OKa3bIBAIOT APYT Ha Jpyra, Ha 3eMIIO, a
TaKKe Ha JBI)KEHHE HEKOTOPBIX KOMET.

Jlnst acteponioB, Macca KOTOPBIX HACTOJIBKO HE3HAUUTENbHA, YTO OHU HE
OKa3bIBAaIOT OJMH Ha JPyroi HUKAKOTO 3aMETHOI0 BO3MYILAIOIETO JEHCTBUS,
3ajjaya OIpeiesIeHHs] Macchl, BOOOIIEe roBOpsi, HepaspelMa. M3BecTeH aumb
— ¥ TO TajjaTe’abHO — BBICUINM NpeJiesl COBOKYITHOM Macchl BCeX 3THX Kpolley-
HBIX IIJIAHCTOK.

ITo macce 1 00BEMY IUTAHET JIETKO BBIYHUCISETCS MX CPEAHSS IUIOTHOCTD.
PesynbraTsl cBeACHBI B CIEAYIONIYIO TAOIUUKY:

IInotHOCTH

Bemmn = 1
Mepkypuii......... 1,00
Benepa .............. 0,92
BEMIS .o 1,00
Mapc ....cocceeene. 0,74
Omutep ........... 0,24
CaTypH ...cccveuene 0,13

Ms1 BunuM, uTo Hama 3emisi 1 MepKypuil — camble IUIOTHBIE M3 BCEX
IDTAaHET HaIlel cucTeMbl. Manble cpeHHe TNIOTHOCTH OONBIINX IUTaHET 00B-
SICHAIOTCSL TEM, UTO TBEPIOE SAPO KaXKIOW OONBIION IUIAHETHI MTOKPHITO TPO-
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MaJHOH aTMochepoi, KoTopas o0yiagaeT MaJloif Maccoil, HO BeChbMa YBEITHYH-
BaeT BUANMBIH 00BEM ILIAHETHI.

TskecTb Ha JIyHe M Ha IU1aHeTax

.HIO}II/I, MaJI0O HAYUTAaHHBIC B aCTPOHOMHHU, HEPECJAKO BLICKA3bIBAIOT U3YM-
JICHUEC T10 TOBOAY TOrO, 4TO y‘léHbIe, HC IIOCCTUB .HyHbI " TIJIaHET, YBEPCHHO
TOBOPSIT O CHJIE TSDKECTH Ha MX IOBEPXHOCTU. MeXly TeM COBCEM HETPYIHO
paccumTarh, CKOJIBKO KHJIOTPAaMMOB JIOJDKHA BECHUTH THPS, IIEpeHecEHHasT Ha
JOpyrue MHpHL. [y 9TOro Hy’>KHO JIMING 3HATH pajuyc M Maccy HeOecHOro
Terna.

OmnpenenuM, HanpuMmep, HanpspDKEHHE cuilbl TshkecTH Ha Jlyne. Macca
Jlynbl, kak MBI 3HaeM, B 81 pa3 menbpuie Macchl 3emin. Ecnm 661 3emist obma-
Jlaa Takold MaJeHbKOM MAaccoi, TO HalpsDKEHUE CWIIBI TSDKECTH Ha €€ Io-
BepxHOocTH ObITO OB B 81 pa3 cmabee, yem Teneps. Ho mo 3akony Hrerotona
[Iap NPUTSATHUBAET TaK, CIOBHO BCS €r0 Macca COCPENOTOYEHA B IIEHTPE.
LlenTp 3emiu OTCTOUT OT €€ MOBEPXHOCTH Ha PACCTOSIHUM 3€MHOTO pajiyca,
ueHTp JIyHbl — Ha pacCTOsSsHUU JIyHHOro paauyca. Ho iyHHBIN panuyc cocras-
nser 27 3eMHOTO, a OT yMeHbuIeHus paccrostaust B 100 pasa cuma npurtsoke-

100 27
HUSl YBEIWYMBAETCS B [@)2 pas.
27

3HaunT, B KOHEYHOM HTOTE HaIpA-
JKEHUE CHIIBI TSDKECTH Ha MOBEPXHO-
ctu JIyHsl cocTaBiser

100*

2781

Urak, rups B 1 kr, nepeHeceéH-
Hasl Ha MOBEepXHOCTH JIyHBI, Becnia
bl TaM TOJIBKO '/ KT, HO, KOHEUHO,
YMCHBIICHAE Beca MOXHO OBLIO OBl
OOHAPYXUTh TOJBKO C TOMOIIBIO
MIPYXKUHHBIX BecoB (puc. 94), a He
PBIYAKHBIX.

JIr060MBITHO, YTO €ciu OBl Ha
Jlyne cymecTBoBala BOJA, IIOBEL
YyBCTBOBAJ ObI Ce0sl B JIyHHOM BO-
noéMme Tak ke, kak Ha 3emiie. Ero
BCC YMCHBIIMWJICA 6])1 B IICCThb pas,
HO BO CTOJIBKO € Pa3 YMEHBLIMJICS
Obl U BeC BBHITECHAEMOH WM BOJbI;
COOTHOIIEHHE MEXIy HUMHU ObUTO OBI Takoe ke, Kak Ha 3eMIe, 1 IUIOBEI I10-
rpyaics Obl B Boxy JIyHBI pOBHO Ha CTOJIBKO K€, Ha CKOJIBKO MOTPYXKaeTCs
OH Y Hac.

~ —3€MHOTO0.
6

Puc. 94. Cxonbko Becui ObI 4eIOBEK Ha Pa3HBIX
I[UIaHETax.
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Bopouem, ycumust mogHAThECS Ha Bojow nanu Ol Ha JIyHe Goree 3amet-
HBIA Pe3yNbTaT: pa3 BEC TeNa IUIOBIA YMEHBIIHUIICS, OHO MOKET OBITh TOAHATO
MCHBIIIUM HaprDKeHI/ICM MyCKyJ'[OB.

HI/I)KC HpI/IBeJIeHa Ta6nnq1<a BCJIMYHUHBI CUJIBI TSAXKCCTH HA pa3H1>1x IIJIaHC-
Tax I10 CPABHEHHUIO C 36MHOM.

Ha Mepkypuu ......0,26 ~ Ha Carypse............. 1,13
» Benepe............. 0,90 » YPaHE .....oovueneene 0,84
» 3EMIIC ....ve.eeees 1,00 » HentyHe ............ 1,14
» Mapce ............. 0,37 » [ImyToHE ... ?

» lOmurepe......... 2,64

Kak BuzmHO U3 TabmiuKky, Hama 3eMiIs [0 CHJIe TSDKECTH CTOUT Ha YeTBEp-
TOM MecTe B CONIHEUHO# cucreme nocie FOnurepa, Henryna n CatypHa.

Pexopaunas tskecTb

Camoii 0ONBIION BENWYMHBI JOCTHUTACT CHJIa TSDKECTH Ha TOBEPXHOCTH
Tex «OenbIX KapiaukoB» Turna Cupuyca B, 0 KOTOpOM MBI FOBOPHJIM B TJIaBe
IV. Jlerko coobpa3uTh, 4TO OrPOMHAsI Macca 3TUX CBETWJI IPU CPABHUTEIHHO
HeOOJIBLIOM pajryce JOJDKHA OOYCJIOBUTH BeCbMa 3HAUYMTEIbHOE HaIpshKe-
HUE CWJIBl TSDKECTH Ha WX MOBEepXHOCTH. Craenmaem pacy€r Juisl TOW 3BE3/bl
cosBezqusa Kaccuomnen, macca kotopod B 2,8 pas3a OoJibllie Macchl, Hallero
CounHnja, a paauyc — BBOE MEHbIIE paguyca 3eMid. BecrmomHuB, 4To Macca
Comnna B 330 000 pa3 Gonble 3eMHOH, YCTaHABIMBAEM, YTO CHJA TSDKECTH
Ha TIOBEPXHOCTH YIIOMSHYTON 3BE3/bI IIPEBHIIIACT 3EMHYIO B

2,8-330000-2° =3 700 000 pa3.

1 eM® BOJBI, Becammid Ha 3emuie | T, Becmn OB Ha TOBEPXHOCTH 3TOM
3Be3aBl mouTH 3% T! 1 cM® BemmecTBa camoii 3Be3anI (koTopoe B 36 000 000
pa3 TUIOTHEE BOJIBI) IOJDKECH B 9TOM YAUBHTEIHPHOM MHPE UMETh Ty TOBHITHBII
BEC

3700 000-36 000 000 =133200 000 000 000T.

Hanépcrok BeuiectBa, Becsmnii CTO MUJUIMOHOB TOHH, — BOT IMKOBUHKA,
0 CYILIECTBOBAaHMU KOTOPOU BO BCEJICHHOM HE MOMBIILISAIN enlé HEeJaBHO ca-
MbI€ CMeJIbIe (haHTACTHI.

TskecTh B IVIyOUHe IJIaHET

Kak m3menmiicst Obl Bec Tena, eciii Obl OHO OBLIO MEPEHECEHO B TIyOb
IUIAHETHI, HAlPUMEP Ha JHO (haHTACTUYECKOHN IITyOOKOM IaxThi?

MHorue OmubOYHO CUYMTAIOT, YTO HA JHE TAKOW IIAXTHI TEIO TOHKHO
C/IeNaThCs TSHKENEE: Bellb OHO ONIMKE K IIEHTPY IUIAHETHI, T. €. K TOH TOuKe, K
KOTOPOU MPUTATHBAIOTCS BCE Tela. ITO COOOpakeHue, 0THAKO, HEPABUIIBHO:
CWJIa TIPUTSDKEHUSI K TEHTPY TUIAHETHI He BO3pAcTaeT Ha TIIyOHHE, a, HAlpo-

! XKenaromme moapoGHee 03HAKOMUTECS C IPOSIBICHHUSIMH TATOTEHHS BO BCEICHHON Haii-
YT MHOTO TOJIC3HBIX CBEACHHI B OOLICNIOHSATHO HamucaHHo# kHure npod. K. JI. baeBa «Bce-
MupHoe Tsrotenue» (1936 r.).



TUB, ociabeBaeT. OOUMIETIOHATHOE PAa3bICHEHNE ITOTO YHTATEIh MOXET HAUTH
B Moel «3aHMMaTenbHOU (pr3nke». UTOOBI HE MOBTOPSATH CKA3aHHOTO TaM,
3aMeuy JIMIIb CIIeIyIoIIee.

B MexaHMKe T0Ka3bIBaCTCs, UYTO TEJa, TOMEIICHHBIC B MOJIOCTh OHOPOI-
HOW 1m1apoBoi 000JI0YKH, COBCeM JIMIIeHbI Beca (puc. 95). OTciona crenyer,
YTO TEJO0, HaXOJAIIeecs] BHYTPH CIUIONIHOTO OJTHOPOJHOTO IIapa, IMOJBepKe-
HO MPUTSHKCHUIO TOJILKO TOW YaCTH BEIIECTBA, KOTOPAs 3aKJII0UCHA B IIApe C
paanycoMm, paBHBIM YAAJIEHUIO Tesa OT LeHTpa (puc. 96).

Onupasch Ha 3TH TOJO0KEHUS, HETPYJHO BBIBECTH 3aKOH, MO KOTOPOMY
M3MEHSETCS BEC Tella ¢ MPUOMKEHUEM K IeHTPY IutaHeThl. O003HaYNM pa-
muyc ToraHeTsl (puc. 97) yepe3 R M pacCTosHHE Tena OT €€ IeHTpa depes 7.
Cra IpUTSHKEHUS Tela B 3TOW TOYKE JIOJDKHA BO3PACTH B ( R jz pa3 u omHO-

r

3
BPEMEHHO OCIIa0eTh B [5] pa3 (Tak Kak IPUTATMBAIOLIAs YACTh IIAHETHI
r

A

//

Puc. 95. Teno BHyTpH Puc. 96. Ot uero 3a- Puc. 97. K Bbuncie-
1IapoBOi 000I0YKH HE BUCHT BEC Tela B He- HUIO U3MEHCHHS Beca
HMMeeT Beca. Jipax IUIaHeThl? Tena ¢ NPUOTIKEHUEM

K ICHTPY IIaHETHI.

YMCHBIIIIACH B YKa3aHHOE YHCIIO pa3). B KOHEYHOM HTOTe CHiIa MPUTHKCHHS
nolkHaocltabeTh B
3 2
R R R
— g—|,T.€.B— p3.3.
r r r

3HaunT, B MIyOMHE TUIAHET BEC Tella JOJDKEH YMEHBIIUTHCS BO
CTOJIBKO K€ pa3, BO CKOJBKO pa3 yMEHBIIMIOCh PACCTOSIHUE 1O LIEHTpa.
JUis miaHeThl TaKUX pa3MEpoB, Kak Hamla 3emis, uMerouie paanyc B 6400
KM, yriayosienue Ha 3200 KM JJOJDKHO COINPOBOXKIATHCS yMEHBIICHHEM Beca
BIBOE, yriryOsienne Ha 5600 KM — yMEHbIIIEHHEM Beca B
6400
6400-5600"
B caMoM neHTpe mIaHeTHl TENIO0 JOJDKHO MOTEPSTh CBOHM BEC IOJHOCTHIO,
TaK KaK

T. €. B BOCEMB pas.

6400
64006400
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3OT0, BIIpPOYEM, MOXKHO OBUIO MPENBUAETH U 0€3 BBHIYMCICHHUH, TaK KaK B
LEHTpPE IUIAHETHl TEJO NPUTATHBACTCS OKPYXKAIOIIMM BEIIECTBOM CO BCEX
CTOPOH C OIMHAKOBOM CHJIOMN.

Bricka3zaHHBIE COOOPaKEHUSI OTHOCATCS K BOOOpakaeMoi IUIaHeTe, O [ -
HO p OOHO " 10 IIJIOTHOCTH. K IJIaHeTamM pea.]'H)HBIM OHHU l'IpI/IJ'IO)KI/IMI)I JINIIb
¢ oroBopkamu. B yacTHOCTH, JJIs1 3eMHOTO IIapa, IIOTHOCTh KOTOPOTO B TITy-
OuHe OoJibIle, YeM OJHM3 MOBEPXHOCTH, 3aKOH M3MCHCHHS CHIIBI TSHKECTH C
MPHUOJIMKCHAEM K [IEHTPY HECKOJBKO OTCTYIAET OT celdyac YCTAaHOBJICHHOTO:
JI0 HEKOTOPO#i (CpaBHUTEIHHO HEOOIBIION) TITyOHHBI IPUTSDKEHIE BO3PACTACT
Y JIAIIG TIPY JabHEUIIeM yTITyOJICHUN HAUIMHACT YOBIBATb.

3anaua o napoxoje
Korma mapoxopx jerde — B JIyHHYIO HIIH O€3TyHHYIO HOYb?
Pemenue

3agaua crnokHee, yeM KakeTcs. Henb3s OTBETHTH NMPsIMO, YTO B JIYHHYIO
HOYb MAapOXO[l, 1a U BCE BOOOIIE MPEeIMEThl Ha 03apEHHOM JYHHBIM CBETOM
MOJIOBMHE 3€MHOTO I1apa, JOJDKEH OBITh Jierde, 4eM B Oe3IyHHYI0, MOTOMY,
4yTO «ero npurarusaet Jlyna». Beas, npurarusas napoxon, JlyHa npursarusa-

1“..---..-.- »-o---oo»p--u---qL

-D
Puc. 98. [leiicTBue TyHHOTO MPUTSHKCHHUS Ha
YacTUIbl 3€EMHOT'0O 1I1apa.

€T U Bech 3eMHOM 1map. B mycToTe Bce Tena moj JeiicTBUEM TATOTEHUS JBH-
JKYTCSI C OIMHAKOBON CKOPOCTBIO; 3€MIISl M MApOXOJ MOIy4aroT OT HpUTSIKe-
Hust JlyHBI OIMHAKOBBIE YCKOPEHNUS, U YMEHBIIEHUE Beca apoxXo/a HE JOJIK-
HO oOHapyxwuThcs. 1 B xe mapoxon, ozapeHHbIH JIyHOi, nerde, ueM B 0e3-
JTYHHYIO HOYb.

O0psacHuM, mouemy. Ilycts Ha puc. 98 O — neHTp 3emHOTO mapa, A u B —
MapoXoA B JUAMETPAIBHO IPOTHBOIIOJIOKHBIX TOUKaxX 36MHOTO IMIapa, r — pa-
IUyc 3eMHOro mapa, D — pacctosHue ot nentpa L JIynasl 1o nentpa O 3eMHO-
ro mapa. Maccy JlyHsl o6o3HaunM uyepe3 M, mapoxona — uepes m. s ymo-
pormieHus pacuéra 6epém Touku A u B Tak, 4To JIyHa HaXOAWTCS IUIS HUX B
3eHuTe U B Hagupe. Cuna, ¢ kakoil npurarusaercs JIyHoi napoxof B Touke A
(T. e. B IyHHYIO HOYb), paBHa

kMm
(D-r)
e , _ 1 B Touke B (B 6€37MyHHYIO HOYbB) TOT € IapoXo]] NPUTATH-
15000 000
Baetcs JIyHoil ¢ cumnoit
kMm
(D + r)z ’
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Pa3HOCTh 000MX MPUTSHKEHUI paBHA
4r

2P
D? 1—(ij
D
Tak xak [ r jz _(ijz eCTh BeNMYMHA BEChbMa HE3HAYHTENbHAS, TO €l0
D) 60
npene6peraioT. BenencTBue TOTO BHIpaKEHHE 3HAYUTENHHO YHPOIIAETCS;
OHO TIOTy4aeT BHJL

kMm =

4
kMm = FZ

IIpeobpasyem ero Tax:
kMm 4r _ kMm 1

D’ D D* 15
Yro takoe kMm ? HeTpyaHO JOrafaThCs, 4TO 3TO — CHJIA, C KOTOPOM IpH-
DZ

TaruBaercs JIyHo# mapoxon Ha pacctostHAU D oT e€ nieHTpa. Ha moBepxHOCTH

JlyHpl mapoxon, Macca Kotoporo paBHa m, BecuT " . Ha paccrostHuu D ot

6
Jlynsr on mpursruBaercs JlyHoi cmioit B _™ . Tak kak D = 220 ;yHHBIM
6D*
panuycam, TO
kMm m_om

D*  6-220° 300000

B03Bpamaﬂc5 TCHICPb K BBIYUCIICHUIO PA3HOCTHU HpHTS{)}(GHHﬁ, HMEEM
kMm 1 m 1 m

D* 15 300000 15 4500000

Ecmu Bec mapoxona 45 000 T, To uckoMasi pasHOCTb BECOB B JIyHHYIO U
0e3yHHYIO HOYb COCTABIISIET

45000000

4500000

I/ITaK, B JIYHHYIO HOYb IMapoxo/J JIerdye, 4e€M B 663HyHHyIO, XOTA U HA HE-
3HAYUTCIIbHYIO BCJINIUHY.

10 kr

.]IYHHble U COJTHEYHBbIC IPUWJIUBbI

Celtuac paccMOTpeHHas 3afjada MOMOTaeT YSICHUTh OCHOBHYIO INPUYHHY
MIPWINBOB U OTIMBOB. He cnexyer mymaTh, 9TO MPHIIMBHAS BOJIHA ITOJHUMA-
eTcsl MpocTo oTTOro0, uTo JlyHa man CoJHIle HEMOCPEICTBEHHO MPUTITHBAIOT
K cebe Boxy. Msl yke 00bsCHWIN, 4TO JIyHa IPUTATHBACT HE TOIBKO TO, YTO
HaXOAUTCSl Ha 3€MHOW MOBEPXHOCTHU, HO M BECh 3eMHOM mmap. [lemo B ToM,
OJJHAKO, YTO OT LIEHTPA 36MHOI0 IIapa MCTOYHHUK MPHUTSKEHHUS JalblIe, YeM
OT YacTHI[ BOJbI Ha e€ MoBepXHOCTH, oOpaieHHol Kk JlyHe. CoOTBETCTBYIO-
mjast pasHoCTb B BEJIMYMHE CUJIbI IPUTAKCHUA BBIYUCIACTCA TaKUM XKE 06pa—
30M, KAKMM BBIYWCIINIIN MBI ceituac Pa3HOCTb B CUJIC NPUTSKCHUSA ITapoxoa.
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B Toii TOUKE, B 3eHUTE KOTOPOH cTOUT JlyHa, Ka)ablil KUJIOrpaMM BOJBI IIPU-

TATUBACTCS CIO CHIIbHEE, YeM KMJIOTPaMM BEIeCTBa eHTpa 3emin Ha 2kMr
D3

a BOJa B AMAaMETPAIBHO MPOTHBOIOJIOXHOW TOUKE 3€MJIM — Ha CTOJBKO K

ciabee.

Bcenencreue 3Tol pasHMIBI BOJa B OOOMX CiIydasx MOJHMMAeTCsl Hal
TBEPAON 36MHON MOBEPXHOCTHIO: B MIEPBOM Cllyyae MOTOMY, YTO BOJA IEpe-
memjaercst K Jlyne Oombiiie, 4eM TBEpJas 4acTh 3€MHOTO IIapa, BO BTOPOM —
HOTOMY, 4TO TBEpAAs 4acTh 3eMin nepemeinaercs: k JlyHe Oosnblie, yeM Bo-
mal.

[MonoGHoe e neicTBHE OKa3bIBaeT Ha BOJBI OKEaHa M IPUTSDKEHHE
Connna. Ho 4bé neifctBue cunbHee: conHeyHoe i tyHHoe? Ecinu cpaBHUTH
MX HENOCPEACTBCHHBIC MPUTSDKCHUS, TO OKaxeTcs, 4yro aedcrBue CoiHIa
cunbHee. JleicTBuTensHo, Macca ComHna Oonbme macceel 3emiu B 330 000
pa3, macca e Jlynol em€é B 81 pa3 MeHblle, T.€. MEHbBLIE COJHEYHOW B
330 000%81 pa3. Paccrosiame ot Comrma mo 3emmn paBHO 23 400 3eMHBIM
pazuycam, a ot Jlynsr go 3emumn — 60 3eMHBIM paanycaM. 3HAYUT, TPUTSDKE-
aue 3emin CoHIIEM OTHOCHUTCA K MpUTSDKeHuto e€ JIyHoH, Kak

330000-281 :%z170.
23400 60

Hrak, ConHlle mpUTITUBaeT Bce 3eMHbIe TpeameThl B 170 pa3 cuibHee,
yem JlyHa. MoxHO ObLIO OBl lyMaTh ITO3TOMY, YTO COJIHEYHBIE ITPHUIIHMBBI BbI-
1I€ JIYHHBIX. B IeHCTBUTEIBHOCTH, OQHAKO, HAOIIOAaeTCsI Kak pa3 oOpaTHoe:
JIYHHBIE TIPHJIMBBI OOJIbIIIE COJTHEYHBIX. DTO BIIOJIHE COTJIACYETCS C pacu€ToM
no opmyne 2kmM | Ecnu maccy ConHna 0603naunM uepes M., maccy JIyHsl

D3

uepe3 M,, paccrosiuue a0 Connua uyepe3 D, 1o JlyHsl — uepe3 D,, TO OTHO-
meHue npuwimBoodpasyromux cui Coraia u JIyHbl paBHO

2kM,r 2kM M, D}

D} ' D M, D

Bynem cuntath Maccy JIyHbI H3BECTHOI: % Macchl 3eMIIH.

Torna, 3Has1, yto Connie B 400 pa3 nanbine JIyHbl, uMeeM
3
M. Dr 33000081 =0,42.
M, D; 400
3HAYUT, TPUITUBEI, TOpoXkaaeMble CONHIIEM, JTOJDKHBI OBITh MPUMEPHO B
2 pa3a HUXKE JTyHHBIX.
3/1ecs yMECTHO OyeT IoKa3aTh, Kak U3 CPABHEHHUS BBICOT JIYHHBIX M COJI-
HEYHBIX TPUJIMBOB olpe/eieHa Oblta Macca JIyael. HabmonaTe BRICOTY TeX U
JPYTUX MPWIUBOB B OTAEIBHOCTH Henb3sl: ConHile u JIyHa Bceryia JeicTBYOT

" 31ech OTMEUeHa JIMIIL OCHOBHAs TIPHYMHA TIPHIHBOB M OTIHBOB; B IEJNOM SBJEHHE 3TO
CJIOKHEE U 00YCIIOBIMBACTCS €IlIe U JIPYyTMMH MPUYUHAMH (LeHTpOoOeKHbIH 3 (PeKT oOpameHus
3eMHOT0 IIapa BOKPYT o0rmero nentpa mMacc 3emid u Jlyns! u ap.). IloaHas Teopus NpUiIMBOB
o0menonaTHo u3noxkena B kuure F0. M. Illokanbckoro «O npuiiMBax B MUPOBOM OKEaHEe.
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coBMecTHO. HO MOXHO M3MEpHUTH BBICOTY NpHIMBA TOTAA, KOTJa JCHCTBHSA
obonx cBeTmN cKiIagsiBatoTcs (T. . koraa Jlyrna n CoJHIle pacmooxKeHbl Ha
OJHOW IpsiMOM NuHUM ¢ 3eMi€it), U TOorha, Korjna JeHCTBUS UX NMPOTHBOIIO-
J0XxHBI (TIpsiMast, coeanHstomas ConHue ¢ 3emMnéil, neprneHauKysIpHa K mpsi-
Mo#, coepuusitomieit JIyny ¢ 3emuéit). HaOmroneHust nokasanu, 4to BTOpBIE
MIPWIKBBEI 110 BbIcOTE cocTaBisiioT 0,42 mepBbix. Ecnu npunmBooOpasyromias

cuia Jlynsl paBHa x, a Conxua ), To

x+y 100
xX-=y T4
OTKyZa
x 71
y 29
3Ha4nT, NONB3YSICh IPEKE BHIBEICHHON (OPMYJIOH,
M, D} 29
M, D1
130051
M 129

¢

M. 64000000 71°

Tax kax macca Connna M, = 330 000 M;, roe M5 — macca 3emiu, TO U3
MOCJICTHETO PABCHCTBA JICTKO HAWTH

T. €. Macca JIyHsl cocTaBisier % JI0JIF0 Macchl 3eMHOM. bosiee TouHbIN pacyeT

nmaét st maccsl JIyasl Benmmunay 0,0123 (3eMHOIT Maccsr).
Jlyna u moroaa

MHOIruX HMHTEPECYeT BONPOC O TOM, KaKOe BIHSHHE Ha arMocdepHoe
JIaBJIeHHEe MOTYT OKa3blBaTh MPUIUBBI U OTJIMBBI, TOpoXaaemble JIyHOH B
BO3JIyIIHOM OKeaHe Hallled IIaHeThl. BOmpoc HMMeeT AaBHIOI HUCTOPHIO.
Ipunueer B atMochepe 3eMid OBUTM OTKPBITHI BEJIHKHM PYCCKUM YYEHBIM
M. B. JIoMOHOCOBBIM, KOTOPBIN Ha3Bajd MX BO3AYIIHBIMU BOJIHamu. Mmu 3a-
HHUMaJIUCh MHOTHE, HO TEM HE MEHEE O POJIM BO3AYIIHBIX MPUJIMBOB PACIPO-
CTpaHCHBI TPEBpaTHBIC TMPEACTaBICHU. HecmenuamucTel AyMaroT, OyaTo B
n€rkoi U moaBMKHOM atMocdepe 3emin JlyHa BBI3BIBACT OTPOMHBIC TIPILTHB-
Hble BONHBL OTcro/a YOSXKACHHE B TOM, YTO IPHIUBHEI 3TH 3HAYUTEIHHO H3-
MEHSIOT JaBlICHHE aTMOC(Ephl M JODKHBI HMETh pelIaromiee 3HaUYeHHEe B Me-
TEOPOJIOTHH.

DTO MHEHHE COBEPIICHHO OIMO04YHO. TeopeTHuuecKkn MOXKHO J0Ka3aTh,
YTO BBICOTA aTMOC(EPHOTO IPHIINBA HE JODKHA MPEBBIIIATH BRICOTHI BOAHOTO
MPUJINBA B OTKPHITOM OKeaHe. Takoe yTBEep)KACHHE Ka)KeTCsl HEOXKHUIAHHBIM;
BeJlb BO3MyX JaXK€ B HIXKHMX, TUIOTHBIX CJIOSX UYTh HE B THICSUY pa3 Jierdye
BOJIbI, TIOYEMY JK€ JIyHHOE MPUTSHKEHHE HE MOJHMMAET €ro Ha ThICSYEeKpat-
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Hy!0 BeicoTy? OmHaKo 3To He Ooiee mapagoKcaabHO, YeM OIMHAKOBAs OBICT-
poTa majgeHus TOKENBIX U JIETKUX TEI B ITyCTOTE.

BcnoMHHMM IIKOJIBHBINA OMBIT C MYCTOH TPYOKOH, BHYTPU KOTOPOM CBUH-
LOBBIM IIAPUK, MaJasi, HE NEPErOHsET MyIINHKY. SIBIeHHe IpUIMBa B KOHEU-
HOM cuéTe 00yCIIOBIIEHO HE YeM MHBIM, KaK I1aJICHUEM B MUPOBOM IPOCTpaH-
CTBE 3eMHOT0 11apa U ero 0oJee JIErkuxX 000JI0YEK Mo IeHCTBUEM TATOTCHUS
Jlyns! (n Connna). B mycroTe MUpOBOTO ITpOCTpaHCTBa BCE Tea — U TKETbIE
1 JIETKKE — Ma/IaloT ¢ OJJMHAKOBOM OBICTPOTOH, MOTY4alOT OT CHJIBI TATOTECHHS
OJMHAKOBOE IE€PEMEIICHHE, €CIH PAacCTOSHWE HMX OT IIEHTpa NPUTSDKCHUS
OJIMTHAKOBO.

CkazaHHOE MOATOTOBISIET HAC K TOW MBICIIH, YTO BBICOTa aTMOC(EPHBIX
MIPAINBOB JJOJDKHA OBITH TaKas )ke, KaK U B OKEaHe, BJalu oT 6eperos. JleicT-
BHUTENBHO, €cii OBl MBI 00paTWinch K (popMyiie, 0 KOTOPOH BEIYUCISAETCS
BBICOTA MPHJINBA, TO yOSIMIIUCH ObI, UTO OHA 3aKIIFOYAET B ce0€ TOIBKO MacChl
Jlyns! u 3emiH, paguyc 3eMHOTO Iapa U paccrosHue oT 3emiu U JIynel. Hu
IUIOTHOCTh TIOJAHUMAEMOI KHUIKOCTH, HU TIIyOMHA OKeaHa B 3Ty (OopMyJy He
BXOOAT. 3aMeHuB BO}IHHOﬁ OK€aH BO3AYUIHBIM, Mbl HEC U3MCHUM pE3YyJibTaTa
BBIYHMCIICHUH W TIOJyYHM JUIsi aTMOC(EPHOTO TPHINBA Ty € BBICOTY, KaKk U
JUIsl IPUJIMBA B OKeaHe. A MMOCJIe/IHsIsl BeINYMHa BeChbMa He3HauuTelbHa. Teo-
peTndeckasi BbICOTa HauOOJIBbILEr0 MPUIINBA B OTKPHITOM OKEaHE — OKOJIO Y2 M,
1 TOJBKO OYepTaHUs OEPEroB M JiHA, CTECHSS NPWINBHYIO BOJIHY, TIOBBIIIAIOT
e€ B OTAENBHBIX IMyHKTax 10 10 M u Gonee. CymiecTBYIOT BeChbMa JIFOOOTIBIT-
HBIE MAIIMHBI JUIS NIPEACKa3aHKs BHICOTHI IIPHINBA B TaHHOM MECTE B JIFOOOM
MOMEHT BPEMEHH IO JaHHBIM 0 nojoxeHnn Conana u JIlyHsl.

B 6e30pexHOM k€ BO3AYIIHOM OKEaHe HUYTO HE MOXKET HapymaTh TEO-
peTHUecKOi KapTHHBI JIYHHOTO IIPUINBA U U3MEHATh HAHOOJNBIIYIO €€ Teope-
TAYECKYIO BBICOTY — IIOJIMETpA. CTonb HE3HAYUTEIHHOE MNOJHATHEC MOXCT
OKa3bIBaTh Ha BEJIMYMHY aTMOC()EPHOIrO JABICHUS JIMIIb CaMO€ HHUYTOXKHOE
BIISTHHE.

Jlarutac, 3aHUMaBIIUICS TEOpHEH BO3YIIHBIX MPUIMBOB, MPHUIIEN K BbI-
BOJY, YTO KojeOaHus aTMOC(epHOro JaBieHHs, OOYCIOBJIECHHbIE WUMH, HE
JOJDKHBI npeBbmaTh 0,6 MM pTYTHOTO cT0j10a, a TOPOKAAaeMblii arMocdep-
HBIMH IIPWIINBAMH BeTep 00J1alaeT CKOPOCTHIO HE BHIIIE 7,5 CM/CeK.

SlcHO, 4TO aTMoc(epHBIe NPWIMBBI HE MOTYT HWIPaTh CKOJIBKO-HHOYIb
CYIIECTBEHHO posn cpeau (PaKTOpOB MOTO/IBL.

OTH cooOpaXKeHHs OEeNaloT COBEPIICHHO OECIOYBEHHBIMH IOTBITKH pa3-
HBIX «IyHHBIX MPOPOKOBY» IPEICKa3bIBaTh MOTOAY IO MOJOXKEHUIo JIyHbI Ha
HeOe.
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