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Annotation

Hacrositijasi KHUra, HanvdcaHHasi BbIJJAIOIIUMCS TIOMY/ISIpU3aTOPOM HayKu
fA.W.IlepenbMaHOM, 3HAKOMUT  4uTaTeslss C  OTAe/JbHbIMM  BOIPOCAMU
aCTPOHOMMUM, C ee 3aMeydaTe/IbHbIMU HayUYHbIMU JJOCTHKEHUSMM, PaCcCKa3biBaeT B
yB/IeKaTeJIbHOM (opMe 0 Ba)KHEMIIMX SIBIeHUsSIX 3Be3fHOro Heba. ABTOp
TOKa3bIBaeT MHOTHE Ka)KyII[Uecs TPUBBIYHBIMHA W OOBIZIEHHBIMU SIBJIEHUS C
COBEepIIIEHHO HOBOW U  HEO)KWJAHHOW CTOPOHbI M  pacKpbiBaeT UX
JIeMICTBUTE/IbHBIA CMBIC/I.

3a/lauM KHUTU — Ppa3BepHyTb T[epe/l uWdTarejieM I[IUPOKYIH KapTHUHY
MHPOBOT0 MPOCTPAHCTBA U TIPOUCXO/SAIIMX B HEM YAUBUTENbHBIX SIBJIEHUU U
BO30yIUTh MHTEpeC K OAHOW M3 CaMbIX YBJIeKaTe/lbHbIX HayK — K HayKe O
3Be37iHOM Hebe.

[nsi Bcex, KTO HWHTepecyeTCs aCTPOHOMMeH, B TOM UMC/e YyuyuTesew,
JIEKTOPOB, PYKOBO/IUTE N KPY)KKOB, JTF0003HATE/TbHBIX ITKOJILHUKOB.

e HkoB Wcupoposuy IlepensmaH

o N[NPEAVNCIIOBUE PEJTAKTOPA
IMPEINC/IOBUE PEJTAKTOPA K M3TAHWEO 1966 1.
I[MPEINCIIOBUAE ABTOPA

['naBa nepBas
u

O O O

['1aBa BTOpasd
[1aBa TpeTbs
['1aBa yeTBepras
['naBa naras

O O O O

[
=
o
=+
D
[0p]

0O 0O O 0O 0O 0O 0O 0O O o

|S O 100 N I IUT I 1IN =



0O O 0O O O O O 0O 0O OO OO 0O 0O 0O 0O 0O 0O 0 o O o O o o o o 0o 0o o o o o o o o o o

EEEEEREREEBREBREEREKEBBEREEFREREEEEREERERE
CIOoONOIMIAIWINIFRPQCQIOINDOIUIARIWINIRPCLOIOINDOYIUIAR I WINIFRIOCIOIOINY IO IWIN -



O O O O

W IN = 1O




fIkoB UcupopoBuu Ilepensman
SAHNUMATEJ/IbHAA ACTPOHOMMUSA




IMPEAVNC/IOBHUE PEJAKTOPA

[Tocse Beixoga B 1966 roay ouepegHoro usganus kuuru A.U. [lepenbmana
«3aHrMaresbHasi aCTPOHOMHUS» TIPOILIO 6osiee COpPOKa JieT. 3a 3TO BpeMsi MHOToe
V3MEeHU/I0Ch. 3HAHWS JIF0[el 0 KOCMUUeCKOM MPOCTPAHCTBe PacCLIMPUINChE B TOU
)Ke CTeTieHW, B KaKOW CTa/M JOCTYMHBIMU [/ HayKU OOBEKThI O/KHero u
JanbHero kKocMoca. HoBble BO3MOXKHOCTH HaO/O/aTe/IbHOM  aCTPOHOMHUM,
pa3BUTHEe acTPOPU3UKU U KOCMOJIOTUU, YCIIeXU MUIOTUPYEMOW KOCMOHABTHKU,
uHbopmaiusi ¢ Oopra Bce Oosiee  COBepIEHHBIX  aBTOMAaTUYeCKUX
MEXIJIaHETHBIX CTaHI[UM, BbIBeleHWe Ha OKOJIO3eMHYH0 OpOUTY MOIIHBIX
Te/IeCKOIOB, «IIPOLYTMbIBAHUE» BCEIEHCKUX MPOCTPAHCTB paJMOBOJIHAMU — BCe
9TO TIOCTOSIHHO o0oraijaeT acTpOHOMUYeCKHWe 3HaHusl. PasymeeTcs, HoBas
acTpoHoMuYeckasi mHGopmalius Oblia BHECEHa U B TOTOBsIIIleeCst U3/laHue KHUTH
A.N. Ilepenbmana.

B uactHocTM, KHWra Oblla [IOTIOIHEHA HOBBIMM  pe3y/ibTaTaMu
vcciaenoBanui JIyHbl W YTOUHEHHBIMM J[I@HHBIMU O IllaHeTe MepKypuu.
[lpuBefeHbl B COOTBETCTBME C COBPEMEHHBIMHU 3HAHUSIMU JIaThl O/IMKaMILINX
COJIHEUHBIX U JIYHHBIX 3aTMEeHUH, a TaKKe IIPOTUBOCTOAHUM Mapca.

BecbMa BreuaTssIlOIM  [OyYeHHble C TIOMOLIbIO  TeeCKONOB U
aBTOMAaTUUeCKMX MEXKILIAHeTHbIX CTaHLUWKW HOBble CBeJeHUsl O IlJlaHeTax-
ruranTtax FOmnurepe, CatypHe, YpaHe u HenTyHe — B 4aCTHOCTH, O KOJIMUECTBE
VX CIIyTHUKOB Y O Ha/lMUUM IUUIaHETHBIX Kosiel] He Tojabko y CarypHa. DT
cBefleHUs1 ObUIM TakKe BHECEHbI B TEKCT HOBOTO W3[aHUSI — TaM, T7e 3TO
T103BOJIsIeT CTPYKTypa KHUTU. HoBble faHHbIe 0 miaHeTax COMHEUHOM CHUCTeMBbI
BHecCeHbI B Tabnuily «I1naHeTHasi cucTeMa B UACIaX».

B HOBOM WU3[jaHUWM y4YTeHbl TaKXe W3MeHeHUsl Treorpauueckux U
TOJINTUKOAIMUHUCTPATUBHBIX Ha3BaHUM, MOSIBUBLLIMECS B pe3y/ibTare MepeMeHbl
B/IaCTM M 3KOHOMMYECKOU CUCTeMbl B cTpaHe. IlepemeHbl CKa3aivcChb Takke Ha
cdepe Hayku U 0Opa3oBaHUS: Harlpy¥Mep, aCTPOHOMMUS TIOCTEIEHHO BBIBOAUTCS
U3 yuc/ia TIpeJMeTOB, M3yuaeMbIX B CpefHel 00ieobpa3oBaTenbHON IIIKOJe,
M3bIMaeTCs U3 00sI3aTebHBIX IIKOABHBIX MporpaMm. M ToT ¢akt, yTto rpyrrma
n3garenscTB ACT npofio/pkaeT BbITyCKaTh TOMY/ISIPHbIE KHUTU 110 aCTPOHOMMUH,
B TOM UHMCJ/Ie HOBOe M3/jJaHMe KHWIM BeJIMKOro mnomysispusatopa Hayku H.U.
[lepenbmaHa, BcessieT HaZleXAy, UTO MOJIOAbIE JIFOAU HOBBIX IMOKOJIEHWM BCe-
Taky OyZyT UTO-TO 3HAThb O POJHOM IylaHeTe 3emisi, COTHEUHOM cUcTeMe, Halliei
[anakTuike U Apyrux obbekTax BceneHHOM.

H.A. [loposckuH



[TPEJVIC/IOBUE PEJAKTOPA K
N3TAHUIO 1966 r.

[ToproraBnvBasi K neuatu 10-e u3maHue «3aHUMATENbHOW aCTPOHOMUN»
AN. IlepenbmaHa, pefakTOp U M3[arejbCTBO I10Jlaraju, 4yro 3TO MOC/IefHee
u3ZlaHve 3Tol KHUTU. BypHOe pa3BuTHe Hayku O Hebe U yCIieXu B OCBOEHUU
KOCMUUECKOTO TIPOCTPAHCTBA MpOOYAUIM WHTepeC K aCTPOHOMHUHM Y HOBBIX
MHOTOUYMCJ/IEHHBIX YMTaTesiei, KOTOpble BIpaBe pacCUMTHIBATh IMOYYUTb HOBYHO
KHUTY 3TOTO TJlaHa, OTPaKaroI[yl0 COOBITHUS, U/led U MeUThl Halllero BpeMeHMU.
OfHakoO  MHOTOUMCJ/IEHHble  HACTOWUMBBIE  TIPOCBOBI O  MepeusfiaHuu
«3aHMMare/IbHOM aCTPOHOMHW» MOKasand, uro kKHura fA.U. Ilepenbmana —
BBIJJAIOLLIErOCSl MacTepa [OMyJspy3aliid HayKU B JIETKOW, [JOCTYITHOM,
3aHMMare/bHOW, HO B TO >Xe BpeMsi /I0CTaTOYHO CTpPOroul opme — crana B
V3BECTHOM CMBbIC/Ie KJ/IaCCUUEeCKOW. A K/IaCCHMKOB, KaK W3BECTHO, Mepeu3ZiaroT
HeCueTHOe YMCJIO pa3, Ipuo0biijasi K HUM HOBbIe U HOBBIE TIOKOJIEHUS UhTaTesel.

[TogroraBnuBasi HOBOe W3[aHWe, Mbl U He CTPEMWIUCh TIPUOIM3UTL €ro
CoZlep’KaHue K HallleMy «KOCMHUYeCKOMY BeKy». Mbl HajieemMcsl, 4TO TOABATCS
HOBbIe, MTOCBAIeHHbIe HOBOMY 3Tally pa3BUTHs HayKW KHUTU, KOTOPBIX OXKUZAeT
GnarofapHbiid unuTaTe b, Mbl BHEC/U JIMIIL CaMble He0OX0uMble W3MeHeHUs B
TeKCT. B OCHOBHOM 3TO yTOYHEHHbIe /laHHble O HeOeCHBIX Tesax, YKa3aHUs Ha
HOBble OTKPBITHS U [JOCTWXKEHUs], CCbUIKW Ha KHUIU, U3JaHHbIE B IIOC/IeJHUE
rogel. B KauecTBe KHWrM, KOTOpasi CMOXET 3HAUMTEe/IbHO PacCLIMpUTh KPyro3op
yuTaresield, UHTEPECYIOIUXCs HayKol 0 Hebe, MOXXHO peKOMeH/10BaTh «OQuepku
0 BcesieHHOM» b.A. BopoHIiioBa-BenbsiMUHOBa, KOTOpbIE, MOKA/IyH, TAK)Ke CTaIv
K/IaCCUUeCKWMMM U BblJep)Kaiu yxe [MdTb HW34aHuK. MHOro HOBOro |
VIHTEpPeCHOI0 UMTare/Ib HalhleT B HayYHO-TIOMYJISIPHOM JKypHasie AKaZleMyr HayK
CCCP «3emnsi U Bce/leHHasi», TIOCBAIIIEHHOM TipoOjieMaM acCTPOHOMUM,
reo(u3uKU U UCCeJ0BaHUS KOCMUYECKOrO TIPOCTPAHCTBA. JTOT )KypHasl Hauas
BbIXOAUTH B 1965 1. B u3garenbctBe «Hayka».

I1. Kynukoeckutl



IMPEANC/IOBHUE ABTOPA

ACTpOHOMHSI — CUaCT/IMBasi HayKa: OHA, 1O BBIPAKEHHUIO (PpaHIy3CKOro
yueHoro Aparo, He HY)KJAeTCsl B YKpallleHusX. JIOCTI)KeHUsI ee HaCTOJIbKO
3aXBaThIBAIOIIIY, UTO HE MPUXOJUTCS MpU/araTh 0COObIX 3a00T [i/Is1 PUBIEUEHHS
K HUM BHMMaHusi. O/IHaKO HaykKa 0 Hebe COCTOMT He TOJIbKO M3 YAWBUTEbHBIX
OTKPOBEHMM W CMeJibIXx Teopuil. Ee OCHOBY cOCTaB/stOT (PaKThl OOBIJEHHEIE,
TIOBTOPSIIOIMECS W30 JHA B JieHb. JIOAW, He TpHHAAJIEXKAI[Ue K YHCITy
nmrobuTteneir Heba, B OOMBIIMHCTBE C/IyYaeB JIOBOJIBHO CMYTHO 3HAKOMBI C 3TOMU
IIPO3auyeCKOl CTOPOHOM aCTPOHOMMHU U TIPOSIB/IIOT K Hell Masio MHTepeca, Tak
KakK TPYIHO COCPe/JOTOYMTh BHUMaHKEe Ha TOM, UTO BCET/a Mepe/] I/1a3aMHu.

BynHMYHas yacTh HayKH O HeDOe, ee TiepBbIe, a He TOC/IeHWE CTPAHMIIBI U
COCTaB/ISIOT [VIaBHBIM 00Opa3oM (HO He WCK/IIOUMTE/NLHO) —COJiepKaHue
«3aHrMaTreslbHOM acTpoHOMMMW». OHAa CTPEMHUTCS TIpeXe BCEro II0MOUb
YWTATEe/MI0 B YSCHEHWH OCHOBHBIX aCTPOHOMUYECKUX (haKTOB. DTO HE 3HAUMT,
YTO KHMra TIpe/CTaB/sieT HEeUTO BpoJe HayaJbHOro YyueOHMKa. Crocob
00paboTKM Mareprana CyIeCTBEHHO OT/IMYaeT ee OT YyuyeOHOW KHUTH.
[Tony3HakoMble OOBIZIEHHBIE (DAaKThl 00jIeUeHBl 3/1eChb B HEOOBIUHYIO, HEPEIKO
rapa/ioKCcaibHy0 (OpMy, MOKa3aHbl C HOBOM, HEOXKHIAHHON CTOPOHBI, UTOOBI
000CTpUTh BHUMaHHUE K HUM U OCBEXXUTb UHTepeC. VI3/10)keHKe 110 BO3MOXKHOCTH
OCBOOOXX/IEHO OT CIeI[da/bHbIX TEPMHUHOB M OT TOTO TEXHHUECKOrO armrapara,
KOTOPBIM YacCTO CTAHOBUTCS IPErpajioll MeXIy aCTPOHOMHUYECKOM KHUTOM H
YUTATE/IEM.

[ToryIpHBIM KHUTAM HEPEJKO JIe/IaloT YIIPeK B TOM, UTO [0 HUM HUUYEMY
Cepbe3HO HAyUWUTBLCS HeJb3sl. YIPeK [0 W3BeCTHOH CTereHW CIIpaBeiiuB M
nojiiep>kvBaeTca (ecii HUMeTh B BHAY COUMHEHMS B 00/aCTM  TOYHOTO
eCTeCTBO3HaHMs) 00blUuaeM u30erath B MOMY/ISPHBIX KHUTAX BCSIKUX UKMC/IOBBIX
pacueToB. MeXy TeM uWTaTe/lb TOMBKO TOrZa [JeHCTBUTE/NILHO OBJIa/IeBaeT
MaTepuaJioM KHWTH, KOIZla HayudaeTcsl, XOTsa Obl B 37eMeHTapHOM o00beme,
OIepPUpPOBATh C HUM UHC/IEHHO. I103TOMYy B «3aHMMaTe/IbHON aCTPOHOMUN», KaK
U B [IPYTUX CBOMX KHUTaxX TOM >Ke CePUU, COCTABUTE/b He U30eraeT MpOCTEeHUIITNX
pacyeToB W 3a00TUTCS JIMIITL O TOM, UTOOBI OHU Mpe/JIarajtuch B pacuieHeHHOM
dopmMe U ObLTM BITOJIHE TTOCH/IbHBI /11 3HAKOMBIX CO IIKOJLHOM MaTeMaTUKOM.
[TofoOHBIe yMpaKHEHWsT HEe TONbLKO IPOYHEee 3aKpervIsioT —yCBauBaeMbIe
CBeJIeHHs1, HO Y TMO/IFOTOBJISIIOT K UTEHHIO 00jiee Cepbe3HbIX COUMHEHMUH.

B mpejyaraemblii COOPHUK BOIIUIM IVIaBbl, OTHOCAIMECS K 3emie, JIyHe,
TJlaHeTaM, 3Be3jaM M TATOTEHWI0, TIPUUYeM COCTAaBHUTEIb  HM30Mpas



TIPeUMYIIIeCTBEHHO TaKOM MaTepuas, KOTOpbIi OOBIUHO B TIOMYJISIPHBIX
COUMHEHUSIX He paccMaTpuBaeTcsi. TeMbl, He TIpe/ICTaB/ieHHbIe B 3TOM COOpHUKeE,
aBTOp HajieeTcss 0oOpaboTaTb CO BpeMeHeM BO BTOPOM KHHWre «3aHUMaTe/bHON
acTpoHoMuM». Bripouem, courHeHre 1oJo0HOrO TWIA BOBCE U He CTaBUT cebe
3ajlaueii paBHOMEPHO Hcueprarb Bce Oorareiiiliee cofep>KaHWe COBpeMeHHOMU
aCTPOHOMUHM.

AL



I'/1aBa nmepBas
3EMJIA, EE ®OPMA U IBNKEHUSA

Kpamuatiwuii nymb Ha 3emae u Ha Kapme

HameTuB MenioM [1Be TOUKM Ha KJ/IaCCHOW [JOCKe, YUMTe/IbHULA TIpe/Jiaraet
IOHOMY IIIKOJBHUKY 3aZlauy: HauepTUTb KpaTyaliliuii MyTh Mexay obeumu
TOUKaMMU.

Y4eHuk, mofgymaB, CTapare/ibHO BBIBOAUT MeXJy HHUMU W3BUIUCTYHO
JIUHUIO.

— Bot Tak kpartuaiimmii myTh! — yauBsieTcs: yuutenbHulla. — Kto Tebst Tak
Hay4uI?

— Moii namna. OH modep Takcu.

Yepre)X HaWBHOIO IIKOJbHHWKA, KOHEUHO, aHeKJOTHuYeH, HO pa3Be He
yABIOHY/IUCH Obl BbI, ecyid Obl BaM CKa3ald, YTO MYHKTUPHas Ayra Ha puc. 1 —
camblii KOpOTKHUM TyTb OT Mbica [obpoii Hagexxabl [0 HOXKHONW OKOHEUHOCTH
ABcTpanuu!

Ellje mopasuTe/ibHee Crefytolllee yTBepxKAeHre: n300pakeHHbIM Ha puc. 2
KPY)XHbIM NyTh M3 AnoHuu K [laHaMCKOMy KaHajly KOpode TMpSIMOM JIMHUH,
TIPOBEeIeHHOU MeXX/y HUMHU Ha TOM ke KapTe!

T __

Tk

~oapon

Puc. 1. Ha wmopckoli kapme Kpamuatiwuiti nymb om Mbica JJobpoli
Haodescobl 00 103CHOU OKOHeuHocmu Aecmpanuu obosHauaemcsi He NpsiMoll
AuHuell («10kcodpomueli»), a Kpueoli («opmoopomueti»)



Bce 3T0 moxo)ke Ha IIyTKYy, a MeXJy TeM Iepefi BaMU — OecCIIOpHbIe
WICTHHBI, XOPOIIIO U3BECTHBIe KapTorpadam.

120 150

150 120 90

Puc. 2. Kadxcemcsi He8epoOSImMHbIM, UMmMO  KPUBOAUHEUHbI nymb,
coeduHsitowuli Ha Mopckol kapme Hokoeamy c¢ TlaHAMCKUM Kavaaom, Kopoue
npsiMoll AUHUU, NPOBeOeHHOU Mexcdy memu Hce moukamu

[ns pasbsacHeHUs BOIPOCA IMPULETCS CKasaTb HECKOJBKO CJI0OB O KapTax
BOOOILIe U1 0O MOPCKMX B UaCTHOCTU. M300pakeHre Ha Gymare udacTeil 3eMHOM
IIOBEPXHOCTH — [1eJI0 HelpoCToe Jake B MPUHLIUIIe, IOTOMY UTO 3eMJ/id — 11ap, a
V3BECTHO, YTO HUKAKyl 4YaCThb LIAPOBOM IOBEPXHOCTH He/b3sl pa3BepHYTb Ha
TJIOCKOCTU 0e3 CKIalok U pa3pbiBOB. [IoHeBOse MPUXOJUTCS MHUPUTHCS C
Hen30e)KHBIMU WCKa)KeHUSIMU Ha KapTax. [IpugymMaHo MHOTrO Crioco0oB
yepueHHsi KapT, HO BCe KapThl He CBOOOHBI OT HEJJOCTATKOB: Ha OHUX UMEIOTCS
WCKa)KeHHUsl OIHOTO Pojia, Ha APYTHUX UHOTO POZia, HO KapT BoBCe 6e3 UCKa)KeHul
HeT.

MopsiKu TOJ/Ib3YIOTCSI KapTaMu, HauepueHHbIMU O Croco0y CTapuHHOTO
rojiiaH/ickoro kaprtorpada u Matematuka XVI B. Mepkaropa. Crioco6 3ToT
Ha3bIBaeTCSl «MepPKAaTOPCKOW MpOeKLyek». Y3HaTb MOPCKYIO KapTy JIerKO 10 ee
TIPSIMOYTO/IbHOM  CeTKe: MepujuaHbl U300pakeHbl Ha Hell B BuUZe psja
rapasulie/ibHbIX MNPSIMbIX JIMHUM; KPYTU ILIMPOTHI — TOK€ MNPSIMBbIMHU JIMHUSIMH,
TepIreHVKY/ISPHBIMU K TIePBbIM (CM. PUC. 5).

Boo6pa3ute Terepb, uTo TpebyeTcsi HaWTH KpaTuaMlilivii MyTb OT OJHOTO
OKeaHCKOro I10pTa /10 ApYyroro, jeskalljero Ha Tou ke rnapasuiend. Ha okeaHe Bce
MyTHU JOCTYNHbI, U OCYILIEeCTBUTb TaM IyTelleCTBMEe [0 KpaTyaulleMy IyTH



BCerza BO3MOXXHO, €CJIM 3HaTh, Kak OH Mposieraer. B HaiieM ciiydae eCTeCTBEHHO
JlyMaTb, UTO KpaTuyaWlllvii MyTh UAET BAOJb TOW Mapasiesiv, Ha KOTOPOW JiexKar
oba mopra: Befilb Ha KapTe — 3TO MpsMasi JIMHUS, a UTO MOXKeT OBbITh Kopoue
nipsimoro 1myTi! Ho M1 ormmbaemcsi: myTh 110 mapaJijie/id BOBCe He KpaTuanIiii.

B camoMm fiesie: Ha TMOBepXHOCTHM Ilapa Kparyauilee pacCTOSIHAE MeXIY
IByMs TOUKAMM eCTh COeJuHsIomas ux gAyra o6osermoro kpyra.l! Ho xpyr
rapasuiesiu — Ma/btl Kpyr. Jlyra 6osbliioro Kpyra MeHee UCKpUB/IeHa, YeM /iyTa
moboro Manoro Kpyra, MpOBEIEHHOTO uepe3 Te JKe J/iBe TOUKU: OosblleMy
paiiyCy OTBeuaeT MeHblllasg KpHBU3HA. HaTsgHuTe Ha m1oOyce HUTb MeEXAY
HaIllMMU BYMSI TOUKaMu (Cp. pucC. 3); Bbl yOeauUTeCh, UTO OHa BOBCE HE JISDKET
BIO/Ib Tapasuiesid. HaTsHyTass HUTb — OeCCIIOpHBIN yKa3aTesb KpaTdauiiero
MyTH, a eCIM OHA Ha To0yce He COBMaZaeT C Tapasuiesiblo, TO U Ha MOPCKOMN
KapTe KpaTyalllvi IMyTh He 0003HauaeTCs TPAMOM JIMHUEeN: BCIIOMHHM, UTO
KpYTH Tapajuiesiel n300pakaroTCsl Ha TaKOM KapTe TPsSIMbIMH JIMHUSIMH, BCSIKast
JKe JIMHUSI, He COBMAZAroIIasi C TpsIMOU, eCTb Kpueasl.

Puc. 3. ITpocmoti cnocob ombIcKaHus OelicmeumenbHO Kpamuatiwe2o nymu
medxHcdy 08yMsl NYHKMAMu: HAOO HA 2100yce HaAMSHymb HUMKY MexcOy 3mumu
NyHKMamu

[Tocne cKka3aHHOrO CTAHOBUTCSI MOHSTHBIM, MOYEeMy KpaTyaulluui MyTb Ha
MOPCKOH KapTe U300pa)kaeTcst He TIPSIMOM, a KpUBOMW JTMHHUEH.

Paccka3sbiBalOT, UTO Mpy BbIOOpe HaripaBseHust Ajisi HukomaeBckoil (HbIHe
OkTsI0pbCKOI) >Kesie3HOW JI0POTM BeMCh HeCKOHYaeMble CIOpbl O TOM, TIO



KaKOMy TIyTH ee TIPOJIOKUThb. KoHel| criopaM MOJIOKW/IO BMeLLIaTeIbCTBO Liapsi
Hukonast I, koTopheiii pemmn 3aiady OyKBa/JIbHO «IPSIMOJIMHENHO»: COeIUHU
[Tetepbypr c MockBoii 10 JuHeiike. Eciu 61 3T0 ObUIO C/le/laHO Ha
MepKaTOPCKOW KapTe, MOMydusach Obl KOH(y3Hasi HEOKUAAHHOCTh: BMECTO
TIpSIMOi Iopora Bbililia Obl KpUBOH.

Kro He wu3beraeT pacyeToB, TOT HEC/IO)KHbIM BbIUYMC/IEHUEM MOXeT
yOeIuThCSsl, UTO TYTh, KAXKYIIUICA HaM Ha KapTe KPUBBIM, B /1eHiCTBUTE/ILHOCTH
KOpOoYe TOT0, KOTOPbIli MbI TOTOBBI CUMTATh TMpsiMbiM. [1ycTh 00e Hallli raBaHU
nexkat Ha 60-u mapasienu U pasjeneHbl pacctossHueM B 60°. (CyleCTBYOT Jid B
JeNCTBUTETbHOCTU TaKue IBe raBaHU — JIJisl pacueTa, KOHeYHO, Oe3pa3MuHo. )

Puc. 4. K ebluucneHuto paccmosiHuli mexcdy moukamu A u B Ha wape no
dyee napasienu u no dyze 60/1bW020 Kpyaa

Ha puc. 4 Touka O — LleHTp 3eMHOTO0 11apa, AB — ayra Kpyra IMpoThbl, Ha
KOTOPOM JiexkaT raBaHu A u B; 6 Hel 60°. LleHTp Kpyra mnpoTel — B Touke C
Boo6pa3um, uto u3 1eHTpa O 3eMHOro Ilapa TpoBefieHa uepe3 Te >Ke T'aBaHU
nayra Gosbliiioro Kpyra: ee paauyc OB = OA = R; oHa mpoijeT O6IM3KO K
HauepueHHOM ayre AB, HO He COBIaJleT C HEH.

Bbluncium JuHy Kakou ayru. Tak Kak TOUKd A U B jilexkaT Ha 1Impore
60°, To paguycel OA 1 OB cocrtaBsaroT ¢ OC (0Cbro 3eMHOrO0 11apa) yros B 30°.
B nipsimoyroneHOM TpeyrosnibHUKe ACO Katet AC (=r), Je)<alliyid TIpOTHUB yI/ia B
30°, paBeH MoJI0BUHEe TUTIOTeHY3bl AO;

3HauuT, r=R/2 [nvHa nyru AB cocTaB/isieT OJHY LIeCTYH [JIMHbI Kpyra
IIIUPOTHI, a TaK Kak KPyT 3TOT UMeeT BABOe MEeHbIIYIO [JIMHY, YeM OOJIbIIION KPyT
(COOTBETCTBEHHO B/BOE MEHbLLIEMY PaJUyCy), TO AJIMHA AYTHM Majioro Kpyra



AB—l % M—B%EB KM
6 2

YrtoObl ompefie/iTh Terepb AAUHY AYTU OOJBIIOrO Kpyra, MpOBeIeHHOTO
MKy TeMH >Ke TOUKaMmu (T. e. KpaTyauilero myTH MeXJy HWMH), HaJl0 Y3HaTb
BesinunHy yria AOB. Xopga AS, craruBaroniasi ayry B 60° (Masioro kpyra), eCcTb
CTOpPOHA MPABU/ILHOTO 11eCTUYTO/IbHUKA, BIIMCAHHOTO I'0 B TOT K€ MaJjIbli KPYT;
rnostomy AB = r=R/2

[Ipoensi mpsimyro OD, coeauHsmomyro 1eHTp O 3eMHOro 1mapa C
cepenuHou D xopabl AB, monyudaeM TpsIMOYTO/bHBIM TpeyrosbHUK ODA, rie
yrosa D — nipsimMon:

DA=%AB u OA = R.
3HauMur,
sinAOD=AD: AO=R/4:R=0,25
Orcroga HaxoauM (110 TabauIaM):
<_AOD=14°28',5
Y, CJIe[J0BaTe/IbHO,
<_AOB = 28°57".

Tenepb ye HeTPyJHO HaWUTH HKWCKOMYIO [JIMHY Kparyauilero nyTh B
KWwioMeTpax. PacueT MOXXHO ynpOCTUTb, €C/Id BCIIOMHUTD, UTO JJIMHA MUHYThI
OoJBIIIOT0 Kpyra 3eMHOTO Illapa eCTb MOpCKasi Mwis, T. e. okojio 1,85 Kwm.
CnepoBartesibHO, 28°57" = 1737' = 3213 kM.

Mbl y3HaeM, uTO TyThb MO KPYTy IIMPOTHI, W300pa’keHHbIM Ha MOPCKOU
KapTe TIpsiMoli yiuHKel, coctaBsieT 3333 KM, a MyTh MO OOMBIIOMY KPYTy — TIO
KPUBOU Ha KapTe — 3213 KM, T. e. Ha 120 KM Kopoue.

BOOpY>XMBIIMCh HUTKOW U UMes TIOfl pyKaMH T7I00yC, BbI JIETKO MOJKeTe
TIPOBEPUTH TIPABWILHOCTh HAIMX YepTe)kel U yOeAuThCs, UTO AYTH OOJBIIUX
KPYTOB [IeUCTBUTE/bHO TIPOJIEral0T TaK, KakK II0Ka3aHO Ha yvepTexxax.
M300pakeHHbIM Ha puc. 1 OyaTro Obl «mpsMoii» MOpPCKOM MyTh U3 AQpUKH B
ABcTpanuio cocrtasisier 6020 Musib, a «KpuBOU» — 5450 MU/Ib, T. €. KOpo4e Ha



570 muab, unu Ha 1050 kM. «[IpsiMoi» Ha MOPCKOW KapTe BO3ZAYIIHbIM NYTh U3
Jlonpona B Illanxai mniepepe3aer Kacmnuiickoe wMope, MexAy TeM Kak
JNeNCTBUTENBHO KpaTUalIiii MyTh IIpojieraeT K ceBepy oOT IleTepOypra.
IToHATHO, KaKy0 pPOJib UTPAKOT 3TH BOIPOCHI B 3KOHOMUM BPEMEHHU U FOPHOYero.

Ecu B 310Xy MapyCcHOro CyJ0XO[CTBa He BCerja JOPOKW/IU BpeMeHeM, —
TOTZla «BPEMsi» €llle He CUMTANOCh «JAeHbraMu», — TO C TOSIBJIEHWEM MapOBbIX
CyZ,0B TIPUXOAUTCS TIJIATUTH 3a KaKAYI0 U3JIMIIHE U3PacX0J0BaHHYIO TOHHY YIVIA.
Bor noueMy B HalM JHU BeAyT Cyja IO JEeUCTBUTE/NbHO KpaTdyaullemy IyTH,
MOJ/Ib3YsICh HepeAKO KapTamu, BbIOJTHEHHbIMUM He B MepKaTOpPCKOW, a B TakK
Ha3bIBaeMOU «1[eHTPabHOW» TIPOeKLIUU: Ha ITUX KapTaX Ayry OOJbIINX KPYTOB
1300paXkaroTCs TPSIMbIMU JTMHUSIMU.

[Touemy ke TIpe>KHHE MOpeTlIaBaTe/y T0Jb30BaUCh CTO/b 0OMaHUKBLIMU
KapTamy U u30upanu HeBbIroiHbIe TTyTH? OIMO0UHO AyMaTh, UTO B CTApUHY He
3Ha/MM O ceiluac ykKa3aHHOW 0COOeHHOCTM MOpPCKUX KapT. [leno obbsicHseTcs,
KOHEYHO, He 3TUM, a TeM, UTO KapThbl, HauepueHHbIe 10 criocoby Mepkaropa,
o0siafiatoT Hapsy € Heygo0CTBaMU BeCbMa LIEHHBIMU [1JIi MOPSIKOB BBITO/laMHU.
Takasi kapTa, BO-TIepBbIX, M300pa)kaeT OT/ie/ibHble HeOOoJblliie YaCTU 3eMHOMU
TOBepXHOCTH 0e3 WCKa)KeHUsi, COXpaHss YIJIbl KOHTypa. OJTOMy He
IPOTUBOPEUYUT TO, 4YTO C yJajJleHueM OT 3KBaropa BCe KOHTYpPbl 3aMeTHO
pacTArMBaroTCs. B BBICOKMX MIMPOTaX pacTskeHWe TaK 3HAYMTe/bHO, UTO
MOpCKasi KapTa BHYIIIaeT UeJiOBeKYy, He3HaKOMOMY C ee O0CO0eHHOCTSIMHU,
COBEepIIIEHHO JIOKHOe Tpe/icTaB/ieHe 00 WMCTUHHOW Be/JMUMHE MaTepUKOB:
['peHnaHusi KaXkeTCs TaKOM >ke BelMuWHbl, Kak Adpuka, Asiscka OoJiblie
ABctpanuu, xoTd ['pennangusi B 15 pa3 MeHblie Adpuku, a Ajisicka BMecCTe C
I'pennangviet BaBoe MeHbllle ABcTpanuu. Ho Mopsika, XOpoOLLIO 3HAKOMOTO C
3TUMU OCOOEHHOCTSIMU KapThl, OHM He MOTYT BBecTU B 3abmyxzaeHue. OH
MUDUTCS C HUMU, TeM Oosiee, UTO B TIpeJiesiax HeOO/BIINX YYaCTKOB MOpCKasi
KapTa JiaeT TOYHOe T1oJj00ue HaTypkl (puc. 5).

3aTo MoOpcKasi KapTa BecbMa oOOsieryaeT pellieHHe 3afiad IITYPMaHCKOU
TIPAKTUKU. ITO — eJUHCTBEHHBIN POJI, KapT, Ha KOTOPbIX MyTh KOpabsis, UAyIero
TIOCTOSTHHBIM KypCOM, H300pakaeTcss TipsiMod JvHUed. WATH «IOCTOSHHBIM
KypCOM» — 3HauUT [epXaTbCd HeU3MeHHO OJHOIO HarlpaB/eHusi, OJHOIO
oripefie/IeHHOTO «pymba», WHaue TOBOps, WJATH TakK, UTOOBI TiepecekaTb BCe
MepUIMaHbl MO/ paBHbIM yriaoM. Ho 3TOT mnyTh («/IOKCOAPOMUS») MOXKET
1300pasnThCsl TIPSMOM JIMHUEM TOJMbKO Ha TaKOM KapTe, Ha KOTOpOW Bce
MepuJuaHbl — TIpAMble JTMHKMM, TapajiebHble Apyr Apyry.2l A Tax kak Ha
3eMHOM ll1ape KPYyrd IIMPOThI IepeceKaroTcss C MepuAuaHaMH I0J NPsIMbIMU
yI/laMH, TO Ha TaKO# KapTe Y KPYT'| IIKUPOThI JO/DKHBI ObITh MPSMbBIMU JIMHUSIMU,
TepreHVKY/ISPHbIMA K JIMHUSM MepuAuaHoB. Kopoue roBops, Mbl MPUXOAUM



UMEHHO K TOW KOODAWHATHOM CeTKe, KOTOpasi COCTaB/sieT XapaKTepHYIO
0COOEHHOCTh MOPCKOM KapThl.

Puc. 5. Mopckas uau mepkamopckasi kapma 3eMHo20 wapa. Ha nodobHbix
Kapmax CuibHO npeyeeauyeHbl pasmepbl KOHMYpo8, yOd/AeHHbIX Om 3K8amopd.
Umo, Hanpumep, bonbwe: I'peHnandus uiu Agcmpanus? (Omeem & mekcme)

IIpucTtpacTe MOpsKOB K KapramM Mepkaropa Terepb IOHATHO. JKesas
omnpezie/IMTh KypC, KOTOPOIO HaZ0 [JeprkKarbCs, UAs K Ha3sHaueHHOMY IIOpTY,
LITYpMaH TpUK/IaJbIBaeT JUHEHWKY K KOHeUHbIM TOYKaM IyTH U U3MepsieT yroJ,
COCTaBJIsIeMblld €0 C MepuJuaHaMu. [lepkacb B OTKPBITOM MOpe BCe BpeMms
5TOTO HarpaB/ieHUs, IITypMaH 0e301MO0UHO J0BeleT CYAHO [0 Lead. Bbl
BUJIUTE, UTO «JIOKCOJPOMMSI» — XOTSl M He CaMblii KODOTKMM W He CaMbli
9KOHOMHBIM, HO 3aTO B M3BECTHOM OTHOIIIEHUU BeChbMa YOOHBIM [jIsT MOpSiKa
nyTb. UToObI [A0iTH, Hampumep, OT Mbica [dobpoii Hagexabl o rOKHOMU
OKOHEeYHOCTHM ABCTpa/Mu (CM. puC. 1), Hal0 HEW3MEHHO [ep’KaTbCsd OJHOrO
Kypca S 87°,50'. Mexay TeM, UTOObI ZIOBECTU CYAHO ZI0 TOTO K€ KOHEUHOTO
MyHKTa KpaT4yaulluMm IyTeM (10 «OPTOAPOMUN»), TIPUXOAUTCS, KaK BUIHO M3
PUCYHKa, HelpepbIBHO MEHATh KypC CyJHa: HadyaTh C Kypca S 42°,50', a KOHUMTb
Kypcom N 53°,50" (B 3TOM C/lydyae KpaTUalllWi MYTh JaKe U HEOCYL[eCTBUM —
OH YIUpaeTCs B JIeIHYI0 CTeHy AHTapKTUKK).

Oba myTH — 10 «JIOKCOIPOMUM» U TI0 «OPTOJPOMUMN» — COBIA/Ial0T TOJILKO
TOr[ja, KOrjla TMyThb 10 OOMbIIOMYy Kpyry u300pakaeTcs Ha MODCKOM KapTe
NpSIMOM JIMHWEHN: TIpU [JBWXKEHUU 110 3KBaTOpy WM IO MepuavaHy. Bo Bcex
TPOUUX CJ/IyYasixX IyTH 3TU pas/IUyHbI.



I'padyc do120mbl u 2padyc wupombl

3AJJAYA

Yuratenu, 0e3 COMHeHHs, WMEIOT [OCTaTOYHOe TIpe/iCTaBleHue O
reorpauueckux Aonrote U mupore. Ho s yBepeH, He BCce AaAyT TNpaBUIbHBIN
OTBeT Ha C/ielyIOLI1I BOMPOC:

Bcerpa 1 rpalyChl LIKMPOTHI JMHHEE TPaZyCOB JOITOThI?

PEIIEHUE

BO/BLIMHCTBO yBepeHO, UTO KaXK/blM Mapasijie/ibHblii KPYT MeHbllle Kpyra
MepuavaHa. M Tak Kak rpalyChl [JOJIFOTbl OTCUMTBHIBAIOTCS IO TapasiiebHbIM
KpyraMm, rpaZiyChl ke — IIUPOThI — N0 MepruaHaM, TO 3aK/I04aloT, UTO TepBbIe
HUTZIe He MOTYT TIPEeBbIIIATh 110 JjIiHe BTOPhIX. [Ipy 3TOM 3abbIBatOT, UTO 3eMJist
— He MPaBWIbHBIM 111ap, a 3JIJIMIICOU/], CJierKa pa3AyThii Ha SkBaTope. Ha 3eMHOM
9JITUTICOU/Ie He TOJIbKO 9KBAaTOP /IJTMHHee Kpyra Mepu/iaHa, HO U OnvKaiiiiive K
5KBaTOpy Mapasiie/ibHble KPYTU Takke JJUHHee KPYroB MepujauvaHa. Pacuer
MOKa3bIBaeT, YTO MPUMEPHO /10 5° IMPOThI FPalyChl MapasiebHbIX KPYToB (T. e.
JI0JITOTBI) AJIMHHEee TPajyCoB Mepu/uaHa (T. e. IUPOTHI).

Kyoa nonemen AmyHoceH?

3AJJAYA

B Kakyro CTOpOHY TrOpW30HTa HarpaBWICsd AMYH/CEH, BO3BpallasicCb C
CeBepHOTO I0JII0CA, U B KaKyH0 — BO3BPalLasiCh C 10)KHOI0?

[aviTe OTBeT, He 3amis/iblBasi B JHEBHUKY BEJIMKOI'O IyTellleCTBeHHUKA.

PEINEHUE

CeBepHbIi IO/IIOC — Camasi CeBepHasi TOUKa 3eMHOr0 1apa.

Kyza Obl MbI OTTYZla HA HarpaB/Is/IMCh, — MbI BCeTZla OTIIPaBUIKCh Obl Ha
IOT.

Bo3Bpaljasick ¢ ceBepHOro mnojroca, AMyH/ICEH MOI' HalpaBUTLCSI TOJIBKO
Ha IOT; WHOTO HampaBjeHUs OTTy[a He Obl0. BOT BbIMMCKAa M3 JHEBHUKA €ro
TrosieTa K CeBepHOMY TOJIFOCY Ha Juprkabie «HopBerusi»:

«"HopBeruss" omnucasa Kpyr OKOJIO CeBepHOIO I[0/roca. 3areM Mbl
TIPO/IOJKaNU TyTh... Kypc ObIT B34T Ha IOT B TIePBbIN pa3 C TOrO BPeMeHH, KaK
apmkabnb octaBun Pum». TOYHO Tak ke C HOKHOTO 1ositoca AMyH/ICEH MOT
W/ITU TOJIBKO K cegepy.

Y KosbMmbl IIpyTKOBa eCTh LIYTOYHBIM paccka3 O TypKe, MOMaBLIeM B
«CaMy0 BOCTOUYHYIO» CcTpaHy. «/ Briepeiy BOCTOK, U C OOKOB BOCTOK. A 3amaf?



Bbl gymMaeTe, MOXKeT ObITb, UTO OH BCe-TaK{ BH/IEH, KaK TOUKA KakKas-HUOY.b,
efBa ABWxKylasacs saanu?.. Henpasga! M c3agu BocToK. Kopoue: Besze u BCrogy
HEeCKOHYaeMbIli BOCTOK».

Takou CTpaHbl, OKPY>KEHHOM CO BCEX CTOPOH BOCTOKOM, Ha 3€MHOM Illape
CyLeCTBOBaTb He MO)KeT. HO MecCTO, OKpyKeHHOe BCHOAy HOrom, Ha 3emiie
VIMeeTCsl, KaK U MYHKT, 0XBaY€HHbIN CO BCEX CTOPOH «HECKOHYAeMbIM» CEBEPOM.
Ha ceBepHOM Mom0oce MOXKHO ObLIO ObI COOPYAWUTH /OM, BCE UEThIPE CTEHBI
KOTOpOro oOpailljeHbl Ha 1OT. M 3TO B camoM jiefie MOIJIM Obl C/ieiaTh Hallu
C/IaBHBIE COBETCKHUE TTO/IIPHUKH, ITOObIBABIIIE Ha CEBEPHOM ITOJTIOCE.

ITamb podoe cuema 8pemeHu

MpbI Tak NPUBBIK/IN T10/b30BaThCsl KADMAaHHBIMU U CTEHHBIMM UYacaMu, UTO
He oTzZaeM cebe Jja)ke OTUeTa B 3HAUeHUU WX TOKa3aHui. Cpeau umtaresiel, — s
ybexxieH, — JIMIIb HEMHOTHE CMOTYT OOBSICHUTh, UTO, COOCTBEHHO, XOTST OHHU
CKa3arb, KOr/Jja TOBOPST:

— Tenepb cemb yacoB Beyepa.

Hey)xenu TO/IBKO TO, YTO Masiasi CTpesiKa 4acoOB MOKa3bIBaeT LIU(PPY CeMb?
Urto ke o3HauaeT 3Ta Ldpa? OHa MokasbiBaeT, UTO MOCJEe MOMYAHS MPOTEK/IO
7/24 cytok. Ho noc/ie kakozo noJiy[Hs v npex/je Bcero 7/24 kakux CcyTok?

Uro Takoe cyTku? Te CyTKH, O KOTOPBIX TOBODUT M3BECTHasi MOrOBOpKa
«JIeHb U HOUb — CYTKH TIPOUb», TIPE/[CTAB/SAIOT COO0I ITPOMEKYTOK BPEMEHH, B
TeueHHe KOTOPOTO 3eMHOM II1ap ycrieBaeT OAWH pa3 00epHYThCsi BOKPYT CBOeM
ocu 110 oTHoteHuto K CosHily. Ha mpakTrke ero u3mepsitoT Tak: Hab/rO/atoT /iBa
T0C/1el0BaTe/IbHbIX NPOXoAeHUs: ComnHLja (BepHee ero LieHTpa) yepes3 Ty JIMHUIO
Ha HeOe, KOTOpasi COe/IUHSIeT TOUKY, HaXOZSIIYIOCS Hafl TOJI0OBOUM Habmromaressi
(«3eHUT»), C TOUKOU tora Ha ropu3oHTe. [IpoMeXyTOK 3TOT He BCeraa OJWHAKOB:
Co/iHIIe NPUXOJUT Ha YKa3aHHYK) JIMHUKD TO HEMHOIO paHbIlle, TO MO3XKe.
PerynvpoBarb 4achkl IO 3TOMY «UCTHUHHOMY TIO/NY/IHIO» HEBO3MOKHO, CaMbId
HCKYCHBIM MacTep He B COCTOSIHUM BLIBEPUTH Yachl TaK, YTOOBI OHU IILJTH CTPOTO
1o CoJiHIy: /IS 3TOr0 OHO Uuepecuyp HeaKKypaTHO. « COJIHIIe TTIOKa3bIBaeT BpeMsi
0OMaHUMBO», — MMHUCAJIM TTAPW)KCKME YaCOBIIIMKY Ha CBOeM repbe CTO JieT Ha3a/,.

Yacel HalM peryavMpyroTcsi He mo peanbHOMYy CoOJHLY, a 0 HeKoemy
BOOOpakaeMOMYy COJIHIIY, KOTOpPOe He CBETHUT, He TPeeT, a TIPUyMaHO TOJIbKO /ISt
TIPaBUJILHOTO cyeTa BpemeHU. [Ipe/cTaBbTe cebe, UTO B MpHpPOZEe CyI[eCTBYeT
HebeCcHOe CBeTH/I0, KOTOpOe ABWXeTCS B TeueHWe BCero rojja paBHOMEPHO,
o0xozisi 3eM/IF0 POBHO BO CTO/BKO K€ BPeMeHU, BO CKOJIbKO OOXOJUT BOKPYT
3eM/M — KOHEUHO, KaXKyIIUMcsi 0bpa3oM — Haillle TMOJ/MHHO CYIIleCTBYIOIIee



ConHile. DTO C037aHHOe BOOOpa)keHHMEM CBETHU/I0 B aCTPOHOMUU WMEHYeTCs
«CpeJHUM CO/iHLIeM». MOMEHT TIPOXOXKIeHUsI ero uepe3 JIMHUIO 3€HUT — T
Ha3bIBAeTCSA «CPEJHUM TIO/yAHEM»; TPOMEXKYTOK MEXAY ABYMs CpeIHUMU
TIOJIYIHSMUA €eCThb «Cpe/IHhe COJTHeuHble CYTKW», a BpeMsi, TaK HCUUC/sSeMoe,
Ha3bIBaeTCsl «CPeJHUM COJTHEUHbIM BpeMeHeM». KapMaHHbIe U CTeHHbIe Yachl
UAYT UMEHHO [0 3TOMYy CpeJHeMY COTHEeYHOMY BpeMeHM, MeXIy TeM Kak
COJTHEeYHbIe YacChl, B KOTOPBIX CTPEKON C/IY>KUT TeHb CTep)KeHbKa, IMOKa3bIBatoT
VCTUHHOE COJTHEUHOe BpeMsl JI/Isl JAHHOTO MeCTa. Y uuTaTeJisl TT0c/ie CKa3aHHOTO
COCTaBW/IOCh, BEPOSITHO, TakKoe Mpe/CTaB/ieHre, UTO HepaBeHCTBO MCTHUHHBIX
COJTHEYHBIX CYTOK BbI3BaHO HepaBHOMEDHBIM BpallleHHeM 3eMJid BOKPYT CBOei
ocu. 3emJis IeliCTBUTE/ILHO BpalllaeTCsi HePAaBHOMEPHO, HO HepaBeHCTBO CYTOK
00yC/I0B/IeHO HEePAaBHOMEPHOCTBIO [IPYTOTO JIBVKEHUSI 3eM/iM, a UMEHHO — ee
nBKeHust Mo opbute BOKpyr CosHija. Mbl ceifuac ToiiMeM, KaK 3TO MOXKET
OTpa3uThCS Ha JJiMHe CyTOK. Ha puc. 6 Bbl BUUTe [Ba MOC/e0BaTeIbHbBIX
T0JIOXKeHUs 3eMHOro 1apa. Paccmotpum sieBoe monoxeHue. CTpesikKd BHHU3Y
TOKa3bIBalOT, B KAKOM HaripaB/ieHuu 3eMJ/si BpalljaeTcsi BOKPYT OCH: MPOTHUB
YacoBOM CTpeJIKM, eC/ii CMOTPeTb Ha CeBepHbIN TOoMC. B Touke A Terepb
TIOJIIeHb: 3Ta TOYKa JIeXKUT Kak pa3 npotuB CosHila. [IpeacraBere cebe Terneps,
yto 3eMJIis CZiesiasia OJIVH TIOJIHBIM 000POT BOKPYT OCH; 3a 3TO BpeMsl OHa ycIiena
TIlepeMeCcTUThLCSl TI0 opOUTe HarpaBO W 3aHsia Apyroe mecTo. Paauyc 3emiy,
TIPOBe/IEHHbIN B TOUKe A, UMeeT TaKOe Ke HarpaBJieHue, KakK M CyTKH Ha3a/l, HO
TOYKa A OKa3bIBaeTCsl yxKe Jyiexaileli He ripsimo nipotuB CosHija. [ uesioBeka,
CTOSIIIIETO B TOUKe A, MOJijieHb ellje He HacTynui: CosHIle JieBee MpoYepUYeHHOM
MUHUW. 3eMsie HaZlo BpallaThbCs ellle HeCKOIbKO MHHYT, uTOObl B TOuke A
HaCTYITU/I HOBBIU TIO/I/IEHb.




Puc. 6. INouemy conHeuHble CymKu OaAuHHee 38e30HbIX? (IToOpobHOCMU 8
mekcme)

Yro ke oTcroga ciaenyet? To, UTO TIPOMEKYTOK MEXAY BYMsI UCTUHHBIMU
COJTHEUHBIMHU TIO/yAHSIMU O/IUHHee BPeMeHM TOJHOro ob6opoTta 3eM/id BOKPYT
ocu. Ecyii 661 3eMist paBHOMepHO JiBUranach BOKpyr CosiHIIa 0 Kpyay, B LIeHTpe
KOTOpOro Haxofunoch Obl CofHIle, TO pa3HUIlA MeXAY AeHCTBUTEeIbHOU
TIPOZIO/DKUTE/IbHOCTBI0 000pOTa BOKPYT OCH M TOM KaXkyll[elCsl, KOTOPYIO MbI
ycraHaBnuBaeM o CosHily, Obiia Obl W30 /IHS B /IeHb OJjHA U Ta ke. Ee jierko
OTpeZie/IuTh, €C/IM MPUHATh BO BHUMaHMe, UTO W3 3TUX HeOosbIIMX 700aBOK
JIOJDKHBI B TEUeHWe Tofla COCTAaBUTHCS Liesible CYTKUA (3emyisi, ABUTasCh I10
opbute, genaer B TOfA, OAWH JIMIITHUNA 00OpPOT BOKPYr OCH); 3HAUMT,
JefCTBUTe TbHAs MPO/JO/DKUTETbHOCTD KaXK0ro 060poTa paBHSIeTCs

1
3651 CYTOK : 366% =23u. 56 M. 4c.

3aMeTHM, KCTaTH, YTO «JeWCTBUTeJIbHAs» MPOJO/IKUTEIbHOCTh CYTOK eCTh
He YTO MHOe, KaK Mepuoj BpalljeHus: 3eMJd 0 OTHOLIEHWIO K Jito0ol 3Be3e;
OTTOI'O TaKue CYyTKH M Ha3bIBalOT «3Be3IHbIMU».

WTtak, 3Be3fHble CYyTKU 6 CpeOHeM KOpOoYe COJHEeUHbIXx Ha 3 M. 56 c,
KPYI7IbIM CueTOM — Ha 4 M. Pa3Hulla He O0CTaeTcsl MOCTOSTHHOM, TTIOTOMY 4TO: 1)
3emns obxoaut okoso CosHIIAa He paBHOMEDPHBIM [IBU)KEHHEM TI0 KPYTrOBOM
opbuTe, a Mo 3/UIMIICY, B OJHUX YacTsax Kotoporo (6omnee 65m3kux K CosHIY) OHa
nBUKeTCss ObicTpee, B Apyrux (Oosiee OTHaneHHbIX) — MeJjieHHee, U 2) OCb
BpailleHusi 3eM/IM HaK/JOHeHa K TIJIOCKOCTU ee opOuThl. OOe 3TH TPUUMHEI
00yC/IOB/IMBAIOT TO, UYTO UCTMHHOE U CpefiHee COJHeYHOe BpeMsi B pasHble HU
pacxofsaTcs Mexzay coboil Ha pas3/MuHOe YMC/I0 MHUHYT, JOCTUraroiiee B
HeKoTopble HU 710 16. TosbKo ueThipe pasa B rof, 06a BpeMeHU COBIAZA0T:

15 ampeng,.......... 1 ceHTs16pH,
14 uroHs,.............. 24 nekabpsi.

Hanpotus, B fHU

12 depas,
3 HOsAODS



pa3HUIla MeX/y UCTUHHBIM U CPeJHUM BpeMeHeM [IOCTUraeT HauboJIbIlei
BeJIMUMHBI — OKOJI0 YeTBepTU Yaca. KprBas Ha pucC. 7 TOKa3bIBaeT, KaK BeJIUKO
3TO pacxXOXK/ieHHe B pasHble JHU rofa.

Ho 1919 r. rpaxxgane CCCP uau 1o MeCTHOMY COJTHEYHOMY BpeMEeHMU.
[ns Kaxzoro mepujydaHa 3eMHOrO 1lapa CpefHWW II0/leHb HacTyraeT B
pas/iMyHoe Bpemsl («MeCTHBbIM» IIO/I[JeHb), MO3TOMY KaXKAbIA TOPOJ, >KWI IO
ceoeMy MeCTHOMY BpPeMeHU; TOMbKO TPUOBLITHE U OTXO[ MOe3/[0B Ha3HauauCh
no oOmieMy a8 Bceil CTpaHbl BpeMeHU: IO TeTporpajckomy. [paxjaHe
pasnMuaiy «rOpOACKOe» U «BOK3a/JbHOe» BpeMs; IepBoe — MeCTHOe Cpe/iHee
COJIHEYHOe BpeMs — I10Ka3bIBa/Id T'OPOZCKUE 4achl, a BTOPOe — IeTporpasckoe
CpeJHee CO/THEYHOe BpeMs — I10Ka3blBa/ld Yachl JKele3HOJ0POXXHOIO BOoK3ana. B
HacTosilljee BpeMss B Poccuu Bce >Kene3HOZOPOXKHOe [BV)KeHWe Be[eTCsl I10
MOCKOBCKOMY BPEMEHH.

-15m

/,..N 124,15m.
- 10m / \\ 124,10m.

-5m / \ /*"H s, 12y, 5.

Om ,/ 12y, 0n.

I I Or 1y N\ vrviviln 1x X XI Xl '

+10m \ 7 11y,50m.
+ 15m \J‘f 11y,45m.
+ 20m 11y,40m.

Puc. 7. Omom epauk, umeHyemblll «2pacukom ypasHeHUs 8pemMeHU»,
nokasbieaem, Kak 6eAUKO 8 mom Uuau UHOU OeHb pacxoxcoeHue mexcoy
UCMUHHbIM U CpeOHUM nojayOHem (neeasi wkana). Hanpumep, 1 anpens &
UCMUHHbIU NOA0eHb 8epHble MeXaHUYecKue udcbl OOMXCHbI nokazamb 12 u. 5 m.;
UHbIMU C/108aMU, Kpueasi oaem cpedHee 8pemsi 8 UCMUHHbILU nondeHb (npasas
wKana)

C 1919 r. y Hac B OCHOBY CyeTa BpeMeHU [HS T0JI0KEHO He MeCTHOe, arak
Ha3blBaeMoOe «II0SICHOe» BpeMsi. 3eMHOM Liap pasjie/ieH MepuavaHamy Ha 24
OJIMHAKOBBIX «I0siCa», W BCe MYHKTbl OJHOr0 MOsSiCa WCUYUC/SIOT OJUHAKOBOE
BpeMsi, UMEHHO TO CpeJiHee COJTHeYHOe BpeMsi, KOTOpPOe OTBeuaeT BpPeMeHU
CpefiHero MepuraHa AaHHOro nosca. Ha BcemM 3eMHOM I1ape B KaXK/blii MOMEHT
«CyILIeCTBYeT» MO3TOMY TO/JIbKO 24 pas3/uHbIX BPEMEHH, a HEe MHOXXEeCTBO



BpeMeH, KakK ObI/IO /10 BBeJjeHHSs TIOSICHOTO CUueTa BpeMeHH.

K 3TuM TpeM pomam cueta BpeMeHH — 1) UCTUHHOMY COJIHEUHOMY, 2)
cpejHeMy MeCTHOMY COJTHEUHOMY U 3) MOSICHOMY — Ha/lo TIpUOaBUTh UeTBEPThIH,
yrnoTpeb/isieMblii  TOMBKO acTpoHOMaMu. JT0 — 4) «3Be3[HOe» BpeMms,
HCUUC/IsieMOe TI0 YIIOMSIHYThIM paHee 3Be3[HbIM CyTKaM, KOTOPbIe, KaK Mbl yXKe
3HaeM, Kopoue CpeJJHUX COJTHEUHBIX TPUMEPHO Ha 4 MUHYTHI. 22 ceHTs0psi oba
cyeTa BpeMeHU COBIIQZAl0T, HO C KaK[bIM C/AeAYIOLIWM [HEeM 3Be3JHOe BpeMs
orniepexkaeT CpeJjHee COJIHEUHOe Ha 4 MUHYTHI.

HakoHel1, cyljecTByeT ellle ¥ OSATbIA BUJ, BPEMEHHU, — 5) TaK Ha3bIBaeMoe
OeKpemHoe BpeMsi, — TO, 110 KOTOPOMY B TeueHHe JIeTHEro Ce30Ha JKHMBET BCe
HacesieHre Poccuu v GOJTBIITMHCTBO 3araiHbIX CTPaH.

[ekpeTHOe BpeMs UET POBHO Ha OJIUH YacC Briepeay nosicHoro. Llens 3Toro
MepOIIpUATHS COCTOMT B CJIe[ylollleM: B CBeT/Ioe BpeMs rofa — C BeCHBI 10
OCEeHHW — Ba)KHO HAUMHATh U KOHUaTh TPYAOBOH [leHb MOpaHbllle, YTOObI CHU3UTh
pacxof, 37eKTPO3HeprMd Ha WCKYCCTBEHHOe OCBellleHue. JTO JO0CTUraeTcs
odpulMaNbHBIM TIePeBO/IOM UacoOBOM CTpe/iku Brepes. Takol mepeBoj B
3arajHbIX TOCYAapCTBaxX JeaeTcsl KakAyr BeCHY (B 4YaCc HOUM CTpesKa
repecTaB/sieTcs K Ludpe 2), a KaK/1yt0 0CeHb Yachbl BHOBb TI€PeBOASITCS Ha3al,.

JlekpeTHOe BpeMs BIlepBble ObLIO BBeAeHO v Hac B 1917 r;13! B Teuenne
HEKOTOPOTO Tepuojia CTpesika uacoB Obljia TiepeBe/ileHa Ha /[Ba U JlaKe Ha TpU
yaca BIlepe[i; MOC/ie HeCKOIbKUX JIeT IepepbiBa OHO BHOBb BBeZeHO B CCCP c
BeCHbI 1930 I. ¥ OT/IMUAeTCs OT MOSICHOTO Ha OJWH Yac.

ITpodomicumenbHoCcmMb OHA

TouHasi MPOO/KUTENBHOCTD JIHS /I KaXKI0r0 MecTa 1 /000M JaThl rofia
MOKET OBITb BBIUHC/IEHA MO TabiMIlaM aCTPOHOMHUUECKOTO —€XKero[HHKa.
HaiieMy uMTarento efiBa M, OAHAKO, IOHAAOOUTCS /ISl OOMXOJHBIX LiesieH
1o/io0Hasi TOUHOCTh; €C/IM OH TOTOB Y/I0OBOJIbCTBOBATLCSI CPABHUTEILHO TPyObIM
IpUO/IKEHHEM, TO XOPOLIYHO CIY)KOy COCTY)KUT €My ITpHlaraeMbIi uepTex
(puc. 8). Boosb neBoro ero Kpast roka3aHa B yacax npooo/idcumeabHOCMb JTHSI.
Bionb HWKHEro Kpasi HaHeCceHO yInoBoe paccTtosHue CofHila oT HebecHOro
9KBaTOpa. TO PacCTOSIHWE, U3MEPSIEMOe B TPajlyCax, Ha3bIBAETCS «CKIOHEHUEM»
Conuija. HakoHell, KOCble J/JMHUM OTBEYAIOT pa3/IMUHBIM IIHPOTaM MeCT
HaO/TIo/IeHYS.

YroObl MOMBb30BATLCSI UEPTEXKOM, HAJ0 3HATh, KAaK BEJIMKO YIJIOBOE
paccrostHue («CKioHeHHe») CoJHIja OT 5KBaTopa B Ty WM WUHYIO CTOPOHY /st
pa3IMuHbBIX AHel roga. COOTBETCTBYIOIIME JJaHHbIe YKa3aHbl B TaOJHUKe Ha CTP.
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Puc. 8. Uepmedic 0na epaghuueckoeo onpedeneHusi npoodoaxcumenbHOCmu
OHs (IToOpobHocmu 8 mekcme)



Tan rona CxroHeHnme Mum roja C}LT[L‘IHE‘HHE
ConHua ConHua
21 auBapa -20° 24 wrona +20°
& therpans -15 |2 aprvcTa +15
23 deppansa -10 28 aprvcra +10
8 Mapta -5 10 cenTadpa +3
21 maprta 0 23 centabpa 0
4 anpena +3 6 okTabpa -5
6 anpena +10 20 okTabpa ~10
1 maa +15 3 HOHOpA 15
21 man +20 22 Hoabpa —20
22 uron#A +23V, 22 nexaGpsa ~23V,

[TokakeM Ha rprMepax, Kak M0/Ib30BaTbCsl STUM YePTEKOM.

1. HalTu Ipo10o/KUTETbHOCTD JHSL B CepeiiHe arpesisg Ha mupote 60°.

Haxoaum B Tabnuuke ckiioHeHWe Co/HIIA B cepeJjuHe arpeis, T. e. yIJIOBoe
paccTosiHAe ero B 3TU JHU OT HebecHoro skBaropa: +10°. Ha HmKHeM Kparo
yepTeska OTbICKMBaeM urciio 10° v BeZjeM OT Hero MpsiMyto JIMHUEO MOJ, TIPSIMbIM
YIJIOM K HWXKHEMY Kparo [10 repeceuyeHUsi C KOCOU JIMHWEHW, OTBevaroller 60-u
napannend. Ha sieom Kparo Touka fepecedeHus OTBeuaeT uuciay 147, T. e.
VICKOMas TIPOJOJDKUTEeIbHOCTD [HA paBHa IpuMepHo 14 4. 30 M.

IIpy cocTaB/ieHWM S5TOrO YepTe)ka YUTEeHO B/MSIHME TaK Ha3bIlBaeMOM
«armocdepHo pedpakimm» (cM. cTp. 49, puc. 15).

2. Haiitu mpopomkuTenbHOCTE AH 10 HOsIOpst Ha 1tupoTe 46° .11,

Cknonenve Connila 10 HosiOps paBHo —17°. (ConHIle B I0MCHOM
nonywmapuu He6a.) ITocTynas no-npexkHeMy, Haxofum 14”2 yacos. Ho Tax Kak Ha
5TOT pa3 CKJIOHEHHWe OTpHuLare/bHO, TO TMOAy4YeHHOe YMCJIO O3HauvaeT
TIPOJOJDKUTE/IbHOCTh He [HS, a HOuW. VICckomasi >Ke TIPOJOJDKUTE/bHOCTb [HS
paBHa 24-14"* = 9” yacos.

MBI MOXXEeM BBIUMC/IUThL TaKXe ¥ MOMeHT Bocxoga ConHua. Paspenus 972
rorosiaM, rosiyunm 4 4. 45 m. 3Hasi u3 puc. 7, uto 10 HosIOpsT Yackl B UCTUHHBIN
MoJijleHb ToKasbiBaroT 11 4u. 43 M., y3Haem MoMeHT Bocxoga CosnHua. 11 u.
43 M. — 4 4. 45 M. = 6 u. 58 M. 3axon ConHIja B 3TOT JieHb mpou3ouieT B 11 u.
43 M. +449. 45 M. = 16 u. 28 M., T. e. B 4 u. 28 M. Beuepa. Takum obpa3om, oba
yeprexxa (puc. 7 U 8) mpu HajJexal|eM HCIO0Ib30BaHUM MOTYT 3aMeHUTb



COOTBETCTBYHOILIIHE Ta6J'II/IL[bI dCTPOHOMHUYECKOI'O eKeroaHrKd.
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Puc. 9. I'pagpuk eocxoda u 3axooa CoaHya 6 meueHue 200a 01 50-U
napanienu

Bbl MoKeTe, MOMb3ysaCh U3/I0KEHHBbIM Ceiliuac TMpPUeMOM, COCTaBUTb [I/Isl
IIMPOTHI MECTAa Balllero MOCTOSTHHOTO KUTE/IbCTBA HAa BeChb rofl rpaduK Bocxoa
u 3axo/ia CosiHIja, a TaKXKe TIPO/IOJDKUTENLHOCTH [THSI. OBpa3urk Takoro rpaduka
ansi 50-1 rmapasuienu Bbl BUMTe Ha pyc. 9 (OH cOCTaB/ieH TI0 MECTHOMY, a He 110
JeKpETHOMY BpeMeHM). PaccMOTpeB ero BHUMare/abHO, Bbl NOMMeETe, KaK HajJo
yepTUTh MOA0OHBIE TpaduKU. A HauepTUB ero OJWH pa3 [jis TOU IIMPOThI, T/e
BbI JKUBeTe, Bbl CMOKeTe, OPOCUB B3IVIsiZi HA CBOM uUepTeX, Cpa3y CKa3aTb, B
KOTOPOM TPUMEpPHO uacy B3ouzeT wiu 3aijeT CosHLie B TOT WIA WHOW [IeHb
roza.

HeoObluatiHble meHu

Bocnpou3BesieHHblii  31eck puc. 10 MOXKeT MOKasaTbCd 3araZjOuHbIM:
yesIOBeK MU 0JHOM cBeTe CoJiHL@ MOYTH He oTOpachiBaeT TeHH. OfHAKO 3TOT
PUCYHOK CZleJlaH C HaTypbl, HO He B HalllUX IIMPOTax, a O/ik3 3KBaTOpa, B TOT
MoMeHT, Korga CosHLe CTOs/IO0 TIOUTH OTBECHO HaJ T0JI0BOM Habsozarens (Kak
TOBOPST, B «3€HUTE»).

B Hammx mvportax CosHIje HUKOT/la He ObIBaeT B 3eHWTE; BU/IETh TaKYIO
KapTUHY y Hac HeBO3MOXHO. Korzma nonyzeHHoe ConHije gocTuraer y Hac
HaubosbIlel BLICOThI (22 WIOHSI), TO OHO TIPOXOAUT uepe3 3eHUT BCeX MECT,
PacIio/IOKeHHbIX Ha CeBePHOM rpaHuLie »KapKoro rosica (Ha Tpornuvke Paka — Ha



napanneny 23”° cesepHoii mmpotsl). CrycTs mosroga, 22 fekabpsi, CosHie
TIPOXO/IUT Yepe3 3eHUT BCeX MeCT, PacIo/IoyKeHHbIX Ha 232° 10)KHOM IMpPOThI (Ha
Tporiike Ko3epora). Mexy 5TUMU TIpaHuUllaMH, T. €. B >XKapkKoMm Mosce,
pacriono)KeHbl MecTa, rae ronygeHHoe CosHLe ABaXKAbl B IO OKa3bIBaeTCs B
3eHUTEe U OCBellaeT MeCTHOCTh CBEpPXY TaK, UTO BCe IpeAMeThl JIMIIeHbl TeHew,
Jlydlle CKa3aTb — UX TeHU pPacro/iararoTcs Kak pa3 noj HUMH.

%Hﬂﬂu'l .;..il |
i M‘, m i

Puc. 10. Yenosek noumu 6e3 meHu. PucyHok eocnpouszgooum
¢omoepacputo, cHamyto 86auU3U 3k8amopa




Puc. 11. TeHu Ha nontoce He U3MeHsIom ceoell O/UHbl 8 MeueHue CYMmMoOK

Puc. 11, oTHOCSIMICA K TIO/IOCY, HAlPOTUB, (DaHTAaCTUUECKUM, HO BCe Ke
TOYUUTETbHBIN.

YesloBeK He MOKET OTOpachiBaTh Cpa3y IlIeCTb TeHei; 3TUM TMpPUeMOM
XY/IO)KHUK XOTeJl HarvIsiAHO TI0Ka3aTh CBOeOOpa3Hyl0 0COOEHHOCTH IOJIIPHOTO
ConHIla: TeHW OT HEro B TeueHHe I[e/IbIX CYTOK IOy4YaroTCsd OOUHAKOGOU
Oaunbl. [IprunHa Ta, uto CosHIle Ha TI0/IFoCce B TeueHHe CYTOK JBU)KeTCS He TI0/]
YIJIOM K TOPU30HTY, KaK y Hac, a IoUTH rapasiie/ibHo eMy. OmmbKa XyJ0/KHUKa,
OJJHAKO, B TOM, UTO OH H300pa3u/ TeHU uepecuyp KOPOTKUMHU I10 CPABHEHHIO C
poCcTOM uejioBeKa. Ecii Obl TeHHW OBLTM TaKOW J/IMHBI, 3TO yKa3bIBajio Obl Ha
BbICOTY CosHua okojio 40°, HeBO3MOXHYIO Ha rojiroce: CoJiHIle HUKOrJa He
TIOAHUMAeTCs TaM Bbie 2372°. JIerko BBIYMC/IUTb, — UHUTATeNlb, 3HAKOMBIH C
TPUTOHOMETPHEH, MOXET MeHsI MPOBepPUTb, — UYTO Camasi KOPOTKasi TeHb Ha
TI0JIFOCe JTOJKHA OBITh He MeHbIlle 2,3 BbICOThI 0TOpaChIBAIOIIIEro ee TIpeMeTa.

3adaua o dgyx noe3odax

[lBa COBepILIEHHO OAWHAKOBBIX MOe37la UAYT C OJUHAKOBOW CKOPOCTBIO B
TIPOTHBOIIOJIO)KHBIE CTOPOHBI (pUC. 12): OAWH C BOCTOKA Ha 3araf, Apyrom — C
3araZia Ha BOCTOK. Kakoii U3 Hux Tsbkenee?

PEIIEHUE

Tsokenee (T. e. CubHee JABUT Ha PesibChl) TOT, KOTOPBIN JABWXKETCS Npomue
BpallleHUs1 3eMJT1, C BOCTOKA Ha 3ara/j. DTOT Moe3/; Me/l/IeHHee IBW)KeTCSI BOKPYT
OCH 3eMHOT0 111apa; M03TOMY BC/Ie/ICTBHE 1IeHTPOOeXKHOT0 3ddekTa OH TepsieT U3
CBOEro Beca MeHbllle, ueM Ioe3[], UAyII1i Ha BOCTOK.

Puc. 12. 3adaua o d8yx noe30dax



Kak Benuka pasnuiia? CpaenaeM pacuet /il MOe3[0B, UAYIIUX BAOIb 60-i1
rapasuiesii Co CKOpoCTbio 72 km/4, win 20 m/c. Touku 3eMHOM MOBEPXHOCTH Ha
yKa3aHHOU Mapasuiesid IBUXKYTCS BOKPYT OCHU CO CKOpocTbio 230 M/c. 3Hauwur,
rmoesq, WAYILMA Ha BOCTOK B HampaB/eHWW BpailleHus 3eM/d, o0sazaer
KpyroBou ckopocTeio B 230 + 20, T. e. 250 M/c, a uAylMi Ha 3anaj, MPOTUB
IBWKeHUs1 3emiM — CKOpPOCTh0 B 210 m/c. LleHTpoCTpemMuTe/IbHOE YCKOPEeHHe
[/151 TIEPBOT'O COCTaBJIsIeT

V2 25 000°
= = cM/C
R 320 000 000

TaK KakK pajuyc KpyroBoro nyt Ha 60-i1 mapasuienv paBeH 3200 kM.
[171s1 BTOpOro 1moeszia OHO COCTaB/IsieT

Vi 21 000°
R 320 000 000

cM/ ¢l

PasHuija B BeJIMUMHE 1IEHTPOCTPEMUTE/NLHOTO YCKOPeHUsi 000uX Toes3zioB
paBHa

VZ-V7 25 0002 —21 000
R 320 000 000

== (),6 cM/c,

Tak Kak HaripaB/ieHWE I[€HTPOCTPEMUTE/IbHOTO YCKOPEHUSI COCTaBJIIeT C
HarpaB/JeHWeM TsKeCcTu yroa B 60°, TO TpMHMMaeM BO BHUMaHWE TOJIBKO
COOTBETCTBYHOLL[YIO YaCTh L|EHTPOCTPEMUTE/IBHOIO YCKOpeHus,, iMeHHO 0,6 cm/
c2 x cos 60° = 0,3 cm/c2.

OTO cocTaBisieT OT yckopeHnus Tskecty 0,3/980, nim okosio 0,0003.

3HauuT, Moe3[l, WAYL[MA Ha BOCTOK, Jlerde WAyIlero B 3araJHOM
Hanpas/sieHud Ha 00,0003 cBoero Beca. Eciv moe3n COCTOUT, HanpuMmep, U3
1apoBo3a U 45 rpy’KeHbIX TOBAapHbIX BaroHoB, T. €. BecuT 3500 T, TO pa3Hulia B
Bece OyJieT paBHSTHCS

3 500 x 0,0003 = 1,05 T = 1050 Kr.

s xkpyrnHoro napoxozga sogousMeleHueM B 20 000 T aBuKylerocs co



ckopocThio 35 Km/u (20 y3710B), pa3HMIia cocTaB/siia Obl 3 T. YMeHbllleHHe Beca
NPy JBWKEHUWH Cy[Ha Ha BOCTOK [JO/DKHO OTPa3uTbCs, MeXJy MNpOYuMM, Ha
MOKa3aHUsX PTyTHOro OapoMeTpa; TIIpM OTMeUEHHOW CKOPOCTH BBICOTA
6apomerpa go/mkHa ObITh Ha 0,00015 x 760, 1. e. Ha 0,1 MM MeHbIlle Ha
rapoxofie, UAyIieM B BOCTOUHOM HarlpaB/ieHWH, HEXXeM Ha WAYyLIeM K 3arazmy.
Haxke meriexof, mmaratoiuii no ynuile [letepOypra ¢ 3amaZia Ha BOCTOK, MpHU
CKOPOCTH XOZbObI 5 KM B YaC CTaHOBHUTCSI MPUMepPHO Ha 1,5 T jierde, uem WS C
BOCTOKA Ha 3araf,.

CmpaHbl 20pu30HmMA N0 KApMAaHHbIM Yacam

Crioco6 HaxoAWTh B COJIHEUHBIM ZieHb CTPAHbI TOPU30HTA M0 KapMaHHBIM
yacam obiensBecteH. Lludepbnar pacrnonaratoT Tak, uToObl YacoBasi CTpesKa
Obita HarpaBsieHa Ha CofHIE. YTO/T MeXAy 5TOW CTPe/IKOM W MuHHer 6—12
Jle/ISIT ToMo/IaM: paBHOZesISALIas YKakeT TOrZAa Harpas/ieHWe Ha or. HeTpyznHo
TIOHATb OCHOBaHWe 3Toro crocoba. CosHIle B CYTOUHOM JIB)KEHUM 00XOIUT
Heb0o B 24 uaca, yacoBasi ke cCTpenka o6xoauT 1udep6satr B 12 yacos, T. e.
OTMCHIBaeT B OZIMHAKOBOe BpeMs B/[BOe OOJbIIYI0 AYyTY. 3HAUUT, €C/TU B TOJIIeHb
yacoBasi CTpesika ykKasbiBaja Ha CosHLIe, TO CIYyCTd HEKOTOpoe BpeMs OHa
oTiepeIUT €ero, OMKUCAaB CBOWM KOHI[OM BfBOe OoJiblllyto Ayry. BoT mouemy,
pa3fienuB TPU YKa3aHHOM paHbllie TMOJKeHuU LudepbsiaTa TonosaM Ayry,
OTMCAaHHYI0 CTPEJIKOM, Mbl [JO/DKHBI HaTU TO MecTO Heba, e HaXOAWIOCh
CoJHIIe B TIO//IEHB, T. €. HarlpaBJ/ieHue Ha 1or (puc. 13).

Puc. 13. IIpocmoli, HO HemouHblli npueM onpeoeneHuss CMpaH ceema C



NnomMowblO HAPy4YHbIX U/1U KAPDMAHHbIX UdCO6

VcribiTaHre TMOKa3bIBaeT, OHAKO, UTO MPHUEM 3TOT KpalHe HeTOYeH, rpeiia
Ha JecITKU rpagycoB. YToObl TMOHATH, TOYEMY TakK TIPOMCXOAUT, HaJ0
pa3o0parbcsi B pekoMeHayeMoM criocobe. OCHOBHasi TIpUUMHA HETOUHOCTU Ta,
yto 1udepbiaT pacrosaraeTcs rnapasiesbHO TJI0OCKOCTU TOPU30HTA, CYTOUHBIM
ke myTb CO/HLja JIeKUT B FTOPU30HTAIBHOU TJIOCKOCTH TOJBKO Ha IMOJIOCe, Ha
BCeX JKe APYryX IIMPOTax OH COCTaB/sieT C TOPU30HTOM pasHble YIJIbl — BILIOTh
[0 mpsMoro (Ha 3kBatope). Ilo3TOMy IpM OpHEHTUPOBAHUM II0 KapMaHHBIM
yacam Hen30e>kHa Oosblliasi WIM MeHbIIIast TOTPeIHOCTb.

OO6parumcst K ueptexy (puc. 14, a). ITyctb HabmromaTenb pacrioioKeH B
Touke M; Touka N — mostoc mupa; kpyr HASNRBQ — HebecHbIVi MepuuaH —
TIPOXOAUT uepe3 3eHUT Habmrofatenss U uepe3 rmontoc. Ha Kakol 1mmpote
HaXoAuTCs Hab/ro/aTe b, JIETKO OTpeleIUTh; [/Isi TOr0 JO0CTaTOYHO U3MEpUTh
TPaHCIIOPTUPOM BBICOTY IIOJIFOCA HaJ, TOpyM30oHTOM NR; OHa paBHa LIKWpOTe
mecta.! Tnsang w3 M B nanpasnenuu H, Habmoparenb UMeeT mepes co60:o
Touky tora. CyTouHbli nyTh CO/HIIA Ha 3TOM uepTeXXe U300pa3suTCs TMPSIMOi
JIMHYEM, KOTOpasi 4YaCTh JIEXKUT HaJ, JWHUEHM TOpU30HTa (JHEBHOMW IIyTh),
YacTbIO JKe ToJ Heto (HOuHOU myTh). [Ipsmas AQ u3obpaxaer myTh ConHIA B
[JHA paBHO/€HCTBUM; KaK BUJWM, [HEBHOM IyTb paBeH TOrJa HOUHOMY. SB —
nyTe CoJiHIIa JIeTOM; OH TapasiniesieH AQ, HO OobIllasi YacThb €ro JIEJKUT BhIIIe
TOPU30HTA, U TOJIbKO He3HAUUTeJIbHAs 4YacCThb (BCIIOMHHMM KODOTKHE JIETHHUEe HOUH)
HaxoguTcs 1oz ropusoHToM. [1o atum kpyram CosiHLe e)xeyaCHO IpOXOAUT 24-
10 JIOJII0 MX MOJIHOM AJyinHBL, T. €.360°/24=15°. U Bce e uepe3 TpH uvaca nocjie
nionyHa CosiHLe He OKa3bIBaeTCs B FOr0-3arajHoM TOUKe TOPU30HTa, KaK MOXKHO
oxkugarh (15° x 3 = 45°); npyuumHa pacXxoXJeHus Ta, UTO MPOEKLUU PaBHbIX YT
COJTHEYHOT'O TYTH Ha MJIOCKOCTh TOPU30HTa He PaBHBI MEX/y COOOA.

OTo cTaHeT HarsifiHee, ec/id Mbl pa3bepemcst B puc. 14, 6. Ha nem SWNE
n3o0pakaeT Kpyr TOPU30HTA, BUAUMBIA C 3eHUTa; npsimasi SN — HeOecHbI
MepuvaH. Habmronatesns moMeltjaeTcsi B Touke M; 1IeHTP Kpyra, OIMMChIBAeMOT0
Ha Hebe CoJHIIeM 3a CYTKH, TIPOEKTHUPYETCS Ha TVIOCKOCTh TOPU30HTA B TOuke L'
(cm. puc. 14, a); cam Kpyr COJIHEYHOIO IyTH IPOEKTHUPYeTCsl Ha IUIOCKOCTh
TOpPU30HTA /UIUIICOM SB'.

[TocTpoum Terepb NPOEKLIMU TOUEK Jie/leHrs Kpyra COJIHeYHOro nyTtu SB Ha
IJIOCKOCTU TOpU30HTA. [lyig 3TOro rosepHeM Kpyr SB mapasuiesibHO MJI0CKOCTH
ropu3oHTa (ronoxenue S'B", puc. 14, a) pa3genum ero Ha 24 paBHbIe YaCTU U
CIIPOEKTUPYeM Ha IUJIOCKOCTb TOpU30HTA. [ljif IOCTpOeHUs TOYeK [e/leHUst
yyirca SB — MpoeKLyU Kpyra COJIHeUHOIO NyTH Ha MJIOCKOCTb TOPU30HTA — U3
TOUeK JesieHus Kpyra S'B" ripoBezieM oTpesku, rapasuiesibHbie SN. ACHO, 4TO Mbl



TIOJTlyUYUM TIDU 3TOM HepaBHble yrd; OHM OyayT Ka3aThcsi HabrofaTesnto ere
Oosiee HepaBHBIMU, IOTOMY UTO OH PacCMaTpvBaeT UX He U3 LieHTpa L 3immrca,
a U3 TOUKU Me CTOpOHe OT Hero.

Puc. 14. Iloyuemy KapmaHHble udcbl 8 poau Komhaca Odaiom HeeepHble
NOKA3aHusl.

[Tpocnenum Teriepb, Kak BeMKa MOXKeT ObITh MOTPEITHOCTb OTpe/e/ieHus
no 1udepbsaTy CTpaH rOPU30HTA B JIETHUHN JIeHb /ISl B3SITOM HaMU IIIUPOTHI
(53°). ConHue BocxoguT Torja Mexay 3 U 4 yacamu yTpa (rpaHuna
3alITPUXOBAHHOTO CErMeHTa, O3Hauarollero Houb). B Touky E BocTtOKa (90°)
CosnHile TIpUXOAUT He B 6 4YacoB, KakK [JO/DKHO ObITb To 1udepOsaty, a B
rosioBrHe 8-ro. B 60° oT Touku tora oHo Oyzer He B 8 u. yTpa, aB 9 %2 u.; B 30°
oT Touku tora — He B 10 4., a B 11 u. B TOuKy roro-3anaza (45° no Apyryro
cTtopoHy ot S) ConHie siBisieTcst He B 3 4. JHA, a B 1 4. 40 M.; Ha 3araze OHO
ObIBaeT He B 6 U. Beuepa, a B 4 2 u. JHS.

Ecmu mipubaBUTh KO BCEMYy 3TOMY TO, UTO JeKpeTHOe BpeMmsi, KOTopoe
MOKAa3bIBAlOT KapMaHHbIe Yacbl, He COBIajaeT C MeCTHbIM WCTUHHBIM
COJIHEYHBbIM BpEMeHeM, TO HETOYHOCTb B OIpe/ie/ileHUH CTPaH FOPU30HTa [0/DKHA
elje BO3pacTH.

WTak, KapMaHHble Yacbl XOTS YW MOTYT C/IY>KUTb KOMIIACOM, HO OYeHb
HeHaJle)KHbIM. MeHblle BCero TrpelIudT TakoOM KOMIIaC OKOJIO  3TOXHU
PaBHOZIEHCTBUs (OTMa/laeT 3KCLIEHTPUUeCKoe To/IoKeHue Habstozartesis) U B
3VIMHee BpeMs.

beable HOuu u UYEpHble OHU




C cepenunnl anpens I[leTepOypr BcTymaeT B mepuo/] Oesibix HOued — TOTO
«TIPO3pauHOro CyMmpaka» U «0Oyecka 0Oe3myHHOro», B (DaHTAaCTUUECKOM CBeTe
KOTOPOI'0 POAW/IOCH CTOJIBKO TO3TUUECKUX 3aMbIC/IOB. JIuTeparypHble TpajguLuu
TaK TeCHO CBsi3anu Oesibie HOUM MMeHHO C [leTepOypromM, uTO MHOTHE TOTOBBI
CUMTaThb MX [JOCTONPUMEYATebHOCTbI0 WCK/IFOUUTETbHO Halllell  ObIBIIei
cTonuiibl. B melicTBUTeNbHOCTH, Oesible HOUM, Kak siBJieHWe aCTPOHOMUYeCKoe,
XapaKTepHbI [/11 BCeX MeCT, Jie)KalllMX BbILIe ONpee/leHHON [IUPOTHI.

Eciu 0TB/IeUbCS OT T1033UM U 00pPaTUTHCS K aCTPOHOMUYECKOH TIpo3e 3TOro
siBJieHusi, To Oejiasi HOUb — He UTO MHOe, KakK C/UsHUe BeUepHUX U YTPEeHHUX
cymepek. AnekcaHgp Cepreesuu IIymKWH IpaBUIBHO OIpefesiv CYL[HOCTb
3TOr0 (peHOMEHa KakK CMbIKaHWe [ByX 30DPb — BeuepHeill U yTpeHHel: «M He
Myckasi TbMy HOYHYIO Ha 30/10Thle Hebeca, OfjHa 3apsi CMEHUTb ApPYTYHO
CIlelUT...». B Tex mmporax, rge CosiHLle B CBOEM CYTOUYHOM /BWXKEHUU I10
HeOeCHOMY CBOJly OITyCKaeTCs HIDKe TOpU30HTa He rmybke 17 %4°, — tam
BeuepHss 3aps He ycCreBaeT elje IIOMEpKHYTb, KaK YyKe 3aroparoTcs Jyuu
yTPeHHel, He [iaBasi HOUM U rojyJaca.

Pasymeercsi, Hu I[luTep, HU KakoW-TMOO [Apyrod TMyHKT He WMeRT
TIDUBW/IETUU OBbITH €UHCTBEHHBIM MeCTOM, T[e Hal/ofaeTcs 3TO siB/IeHUe.
['panuiia 30HbI Oe/bIX HOUel BBIUMCJISAETCS aCTPOHOMHUYeCKd. W oka3biBaeTcs,
YTO C/IMsTHUE 30pb Hab/mrofjaeTcsi ropas3zio rykHee MUpoThl [TetepOypra.

MockBuuM TOXKe MOTYT Jit0O0OBaThCsl Oe/bIMU HOUuaMU TPUO/IU3UTeTbHO CO
CpefHUX uuces Mas [0 KOHell MHJd. 34eCb OHUM He TaK CBeTbl, Kak B
[TeTepOypre B Te ke qHU, HO [leTepOyprckue Matickve Gesibie HOUM MOTYT ObITh
HabmroaeMbl B MOCKBe B TeueHMe BCETO U 10 H s ¥ Hauasia UIoJsl.

FO>kHast TpaHuIja 30HbI Oe/IbIX HOouel MPOoXoAUT Ha mupoTte 49° (66Y2— 17%
°). 3mecb ObiBaeT ofHa Oesasi HOUb B rofly — UMeHHO 22 wuwoHs. K ceBepy,
HauWHasi C 3TOW IIUPOTHI, Oesible HOUM CTAHOBSITCSI BCe CBeT/iee, a Tepuo]| Ux —
nnvHHee. Ectb Gesibie Houu 1 B Camape, u B Ka3anu, u B [1ckoBe, u B Kupoge, u
B EHucelicke, HO TaK Kak TyHKTbl 3TU tokHee [lerepOypra, To Gesibie HOUM
OXBAThIBAIOT TaM MeHbIlMi mepuoj (1Mo o00e CTOPOHBI OT 22 WIOHSI) U He
[IOCTUTaroT Takou IpKOCTU. 3aro B Ilyoke oHM elrle cBeTsiee, yeM B [Iutepe, a
0coOeHHO CBeT/IbI B ApXaHTe/bCKe, PacrojiOKEeHHOM YyKe HeZlalieKo OT 30HBI
He3axogdailero ComnHua. benbie Houn CTOKrosibMa HUYeM He OT/IMYAKOTCS OT
neTepOyprcKux.

Korja HWXHsA yacTh CyTOYHOro myTu CoJTHLIa COBCEM He TOrpyrKaeTcs IoJ,
TOPU30HT, a JIMIIb C/IerkKa CKOJIb3UT [0 HeMY, Mbl UMeeM He TO/IbKO C/IvsHUe
JIBYX 30Pb, HO ¥ HETIPEePBIBHLIM /leHb. JTO BIIEPBbIe MO>XXHO HaO/Ir0laTh Ha 65°42'
LIVMPOTHI: 3/jeChb HaUMHAaeTCs LiapcTBOo nosyHouHoro CosHia. Eime ceBepHee — C
67°24' — MOXXHO HaOJIOAATh TAK)Ke U HelpepbIBHYI0 HOUb, CUSHUE YTpPeHHel



3apu C BeuepHell uepe3 nos/0eHb, a He uepe3 MOJHOYb. JTO «YepHbIN JeHb»,
TIPOTHBOIIO/IOKHOCTL 0e/ioli HOuW, XOTsS CTereHb WX OCBeIlleHUs Of[MHAKOBa.
CrpaHa uepHbIX JHeu — Ta e cTpaHa MoayHoyHoro CoJiHLa, TOBKO B [Ipyroe
Bpems Toja. I'ie MoXKHO BU/eTh Hesaxogsijee ConHie B oHe, 2 Tam B ekabpe
TOCIIO/ICTBYeT  MHOTOCYTOUHBbIi  MpakK, OOyC/IOBIeHHbIH  HEBOCXOZSIIUM
CounHiem.

CmeHa ceema u mbmbl

Besible HOUM — Har/sIAHOE [0KAa3arejbCTBO TOrO, YTO YCBOEHHOE HaMH C
JleTCTBa TIpe/iCTaB/eHre O MPaBU/IbHOM CMeHe [JHS M HOYM Ha 3eMHOM ILlape
CJIMLLIKOM YIIPOLLIEHHO OXBaTbIBaeT KAPTHUHY 3TOro yepefoBanus. Ha camom fene
repuoJyduecKas CMeHa CBeTa UM TeMHOTHl Ha Halleld I[UlaHeTe Tropaszo
pa3HoobOpa3Hee ¥ He YK/a/IbIBAaeTCsl B TIPUBBIYHYIO CXeMy JHS U HOuu. B 3TOM
OTHOILLIEHUU 00UTaeMbI HaMU 11ap MOYKHO Pa3/ie/IUTh Ha 5 TMOsICOB, KaXK/IbIi 13
KOTOPBIX MeeT CBOU MOPSJ0K YepeloBaHUsI CBeTa U ThMBL.

[TepBblii TIOSIC — €C/IM UATHU OT 9KBAaTOpa K 000UM MO/IHOCaM — MPOCTUPAeTCs
70 49° mapasieniu: 37ech U TOMBKO 3/1eCh KaXK/ble CYTKU OBIBAIOT TIO/IHBIN /1eHb
Yl TIOJIHAsi HOYb.

Bropoii nosic — Mexzay 49 u 65”°, BKIoyarolMii Bce MecTa ceBepHee
napas/uieu 49° — vmeeT OKO/I0 BPEMEHHU JIETHErO COJIHLIECTOSIHUSL TIepUO[
HeTpepbIBHLIX CyMepeK; 3TO — T0sIC Oe/TbIX HOUel.

B TpeTtbem y3koM rosice Mexay 65%2° u 67%° ConHle 0KO0 22 UIOHA B
Te4yeHHe psifia CYTOK BOBCE He 3aXOUT: 3TO — MOosAC NoayHouHoro CosHLa.

Ona derBeproro mosica, Mexny 67%° u 83%2° xapakrepHa, Kpome
HEeMNpepbIBHOTO [IHSI B WIOHE, ellje MHOTOCyTOuHasi Houb B JieKabpe: CosHile B
TeyeHWe psijla CYTOK BOBCe He BOCXOAUT, yTPeHHUE U BeuyepHHe CyMepKHU
TIOIVIOLLA0T JIeHb. JTO — TOSIC YePHBIX JHEM.

CambIii C/IOKHBIM C/lyyald uyepeOBaHUsI CBeTa M TE€MHOThbI Mbl HUMEEM B
nisiToM Tosice, ceBepHee 83%4°. Ta Opelilb, KOTOPYIO MPOOUBAIOT B 0JHOOOpA3HOI
CcMeHe [Hell M Houeil reTepOyprckue Oesibie HOUM, JOCTUTAeT 3/1eChb TOJIHOTO
paspbiBa C IPUBBIYHBIM TOpSAKOM. Bce mosmyrogue OT JieTHero A0 3UMHErO
COJHLIECTOSIHUS, T. €. OT 22 WioHs [0 22 nekabpsi, pa3/esseTcs Ha 5 TIepUo/OB,
Ha 5 BpeMeH roja, ecjd XxoTuTe. B TeueHuWe mnepBoro mnepuoga CTOUT
HelpepbIBHBIN [|eHb; B TeUeHHe BTOPOI0 — JHU YepefyrTCsS C CyMepKaMU OKOJIO
TIOJIYHOUHM, HO TIOMHBIX HOuell He ObiBaeT (CrabbIM 1os00veM uX U SIBSIOTCS
netHue TieTepOyprckve HOUM); B TeueHWe TPEThero Tmepuoja CTOSIT



HernpepbIBHbIE CYMEePKU — TOJIHbIX /IHel U Houell BoBCe He ObIBaeT; B TeueHUe
YeTBepPTOro MepUuoza 3TU CIVIOLIHbIe CYMEePKU CrYLIAIOTCS OKOJIO IOYHOYU B
TIOJIHYIO HOUb; HaKOHeLl, B IIATHIM [TepHO/ LIapUT CIUVIOLIHAsA HOUb. B ciiefyromiem
TIOJIYTOAIMUA — C /leKabpsi TI0 UIOHb — Te JKe sIBJIeHUs TIOBTOPSIOTCS B 0OpaTHOM
TIOpsIZKe.

Ilo pApyryro CTOpOHYy 3KBaropa, B IOKHOM  IIOJAyLlapuy, Ha
COOTBETCTBYIOIIUX TeorpadyuuecKyx IIMPOTax HaO/ONAIOTCsA, KOHEYHO, TaKue
)Ke sSIBJIeHUS.

IIpaBza, mapasuiesb, OTBevyaroljasi B ¥O)KHOM MoJiyliapuy ypore CaHKT-
[TerepOypra, He TepecekaeT HM OFHOIO KJIOYKAa TBEPJOW 3eM/U, — BCS JIEXKUT B
okeaHe; 000BaThCsl «OenbIMM HOYAMU IOTa» MOTYT TOJBKO HOXKHOTIOJSIDHBIE
MoperviaBaresid. B rmnociegHue rogsl B AHTapKTUZe IIOSIBUIOCH MHOIO
WCC/Ie[IoBaTe/IbCKUX — CTaHIM. OOurtarend 3STUX CTaHIMM U yYaCTHUKU
SKCMeJuIMi B IyOb MaTepuka MOTYT HaOMo[aTh SIBJIeHUs], XapaKTepHble [IIs
YeTBEepPTOro U IATOrO MOSICOB.

3azaodka noasipHozo CoaHya

3ATAYA

[TonsipHbIe TyTEIIECTBEHHUKU OTMEUaroT JIFOO0OMBITHYH0 0COOEHHOCTh
nyueit sietHero CosiHI[@a B BBICOKMX IKpoTaxX. Jlyun ero ciabo rperoT Tam
3eMJ/TI0, 3aTO OKa3bIBAKOT HEOXKU/IAHHO CUJIbHOE [elCTBHEe Ha BCe MpeMeThI,
BO3BBIIIAIOLI[MECST OTBECHO.

3aMeTHO HarpeBarOTCsl KPyThle CKIOHBI CKaJl U CTeHbI [JOMOB, OBICTPO TaroOT
nie[isTHbIe TOPBI, PaCTOIUISIETCSI CMOJia B OOpTax iepeBsSHHBIX CY[0B, 0OXKUTaeTCst
KOXKa JIUI[a U T. TI.

UeM ke 00bsICHUTH T0/00HOe felicTBUe nyueii mosnspHoro CosHIlA Ha
BEePTHUKABHO CTOSIIHE TIPeIMEeThI?

PEIIIEHUE

MbI UMeeM 37ieCh HEOXKUAHHOE CJie/ICTBHe (PM3NUYeCKOTo 3aKOHA, KOTOPhIN
T7IaCUT, UTO [lefiCTBUe Jiyuell TeM 3HauuTe/ibHee, UeM OTBeCHee MaZlal0T OHU Ha
ToBepxHOCTh Tesia. CosiHIe B TIOJISIPHBIX CTPaHaXx Jiake JIeTOM CTOUT HEeBBICOKO:
€ro BBICOTA 3a IMO/SIPHBIM KPYTrOM He MOXKET TIPEBBIIIAaTh IT0JIOBUHBI MPSMOTO
yIJIa, @ B BEICOKMX IITUPOTAX 3HAUMWTETbHO MeHbIIIe TI0JIOBUHBI ITPSIMOTO YTJIa.

Jlerko coobpa3uTh, UTO e€CAX COJHEUYHble JIy4d COCTaBJSIOT C
TOPU30HTA/IbHOM TTOBEPXHOCTBIO Yyrojl MeHbllle TI0/IOBUHBI TIPSIMOTO, TO C
OTBECHOM JIMHUEeN OHU JI0/DKHBI COCTAaBJISATh YTOJ 0OJIbIIe TI0JIOBUHBI TPSIMOTO,
HHaue TOBOPS, BCTpeUaTh BepTUKa/IbHbIe TIOBEPXHOCTH JOBOJIBHO KPYTO.



Tenepb [TIOHATHO, 4YTO IIO TOU JKe IIpyuyKvHe, I10 Kakou JIYUH TIIOJIAPHOI'O
COJ'IHU"a ciabo rperoT 3eMJ/il0, OHM OO/DKHBI CHJ/IBHO HAr'PeBATb BCE OTBECHO
BO3BhbIIIdrOIineCcd IpeamMeThl.

Koz0a HauuHatlomcs epemeHa 200a

bymyer v 21 mapTra CHe)XXKHas MeTeJb, CTOMT JIM KPEeNKWM MOpPO3, WM,
Hao0O0pOT, yCTAHOBU/IACh MSTKasi OTTeTeNlb, — IeHb 3TOT B CEBEPHOM I10/TyIIapUU
CUMTaeTCsl KOHLIOM 3MMbl M HadyajOM BeCHbl — BeCHbI aCTPOHOMUUECKOM.
MHOrMM Tpe[CTaBAsieTCs COBEPIIEHHO HEMNOHSITHbIM, I[10YeMYy HWMEHHO
yKa3aHHasl ceiiuac garta, 21 mapra (B WHble rofibl — 22), u3bpaHa C/Iy>KUTb
rPaHULIEN MeXY 3UMOW M BECHOM, XOTS B 3Ty MOPY MOXKET elle B [OJIHOM CUJie
rOCMO/ICTBOBaTh CypOBBIM MOPO3 WX K€, HAaPOTUB, /IaBHO YK€ CTOUT Tersast
roroza.

[eno B TOM, 4YTO Haya/si0 aCTPOHOMHUYECKOW BeCHbI OMpe/iesisieTCsl BOBCe He
W3MEHUMBLIMA W HEHaJle)KHbIMU TMPU3HAKaMM TOTOAbl. YK€ OJHO TO, 4YTO
MOMEHT HACTYIUIEHUSI BECHbI YCTaHAB/IUBAeTCSl OAWH [/I1 BCEX MECT JIaHHOTO
rosyiapusi 3eM/u, I0/DKHO HAaBeCTH Ha MBIC/b, UYTO 0COOEHHOCTU MOTo/bI He
VMEROT 37leChb CyILleCTBeHHOro 3HaueHus. He MoOXeT ke Ha L|e/lol TOJIOBUHE
3eMHOI0 111apa CTOATh BCIOAY OAMHAKOBas roroja!

W [elcTBUTENBHO, TIPY YCTAHOB/IEHUU CPOKOB HACTYIUIEHUSI C€30HOB Tofia
aCTPOHOMBI ~ PYKOBO/JICTBYIOTCSI ~ SIBJIEHUSIMM HE METeOpOJIOTMYeCKMMH, a
aCTPOHOMUUECKHMMHU: BBICOTOM MoJyeHHOro Co/iHLja U BbITEKarollel OTCofa
MPOJIO/DKUTE/IBHOCTBIO  [HS. Ta WaIM  wWHag 1oroja  SIBJIIETCS  yxKe
00CTOSITE/ILCTBOM COMYTCTBYIOILKM.

Henb 21 mapra OT/MYaeTCs OT JAPYTrUX JHEU rojla Tem, 4To B 3TO BpeMsi
rpaHulla CBeTa U TeHW Ha Halllell TulaHeTe TMPOXOAUT Kak pa3 uepe3 oba
reorpaduyeckux rositoca. B3siB B pyku r7006yc U [lep>ka ero COOTBETCTBEHHO
TIOBEPHYTHLIM K JIaMITe, Bbl yOeUTeCh, UTO IpaHHUI]a OCBEI[eHHUsI C/IeAyeT Tora
T0 JIMHUU 3€MHOT'0 MepHuJuaHa, repecekasi 35KkBaTop M BCe mnapasuie/ibHble KPyry
10/|, TIPSIMBIM yTI7IoM. TToBOpaurBaiiTe 17100yC B TaKOM II0JIO)K€HHUH BOKPYT OCH,
OCBelljasi €ro JIaMIOW: Ka)KJasi TOUKa TOBepXHOCTH I7io0yca OMUILIeT TPU 3TOM
KPYI, POBHO TIOJIOBMHA KOTOPOrO TIOTPYy’>K€Ha B TeHb W POBHO MOJIOBUHA
HaXOJUTCSI Ha CBeTy. JTO O3HauaeT, 4YTO B YyKa3aHHbIM MOMEHT roja
MPO/IO/DKUTE/IbHOCTD JIHSI PaBHSIETCST MPOZAO/DKATEIBHOCTA HOUU. PaBeHCTBO AHS
YW HOuM Habrof@eTcsi B 3Ty TOpPYy Ha BCeM 3eMHOM Illape OT CEeBepHOro [0
F0’KHOT'O MOJIt0Ca. ATak Kak JieHb JJIMTCA TorAa 12 4yacoB — IMOJIOBUHY CYTOK, TO
CoJHIle BOCXOJIUT BCIOAY B 6 4aCOB M 3aKaTbiBaeTcsi B 18 uacoB (KOHEUHO, IO



MeCTHOMY BPEMEHHN).

WNtak, BOT yeM BblgesnsieTrca fgara 21 mapra: JeHb W HOYb paBHbI TOr/a
Mexxay coboii Ha Bcell TMOBEPXHOCTU Halllel TIUlaHeTbl. ACTPOHOMHYECKOe
HauMeHOBaHMe 3TOr0 3amMeyaTe/IbHOr0 MOMEHTA — «BeCeHHee PaBHOJEHCTBUE», —
BeCeHHee T0TOMY, UTO PaBHOJEHCTBHE 3TO He elUHCTBeHHOoe B ropay. Cryctd
nosirofa, 23 ceHTsA0psi, CHOBa ObIBaeT MOMEHT paBEHCTBA [HA W HOUM —
«OCeHHee paBHOZEHCTBUe», OTMeuarolljee KOHell jieTa U Hayano oceHd. Korga B
CeBepHOM TIIO/yLLIApUU BeCeHHee pPaBHOEHCTBHE, TOrJa II0 APYryK CTOPOHY
9KBaTOPa, B KHXKHOM TO/TyIIapKH, PaBHO/IEHCTBUE OCeHHee, ¥ HaoOoporT. 1o ofHy
CTOPOHY 3KBaTopa 3uUMa CMEHsIeTCSl BeCHOM, [0 JpPYryl0 — JIeTO CMEeHSeTCs
oceHbl0. BpemMeHa roza B CeBepHOM IIO/yIIApUM He COBIIAJAKOT C Ce30HaMU
FO)KHOT0.

[IpocienuM Takke 3a TeM, KaK MEHSeTCS B TeUyeHHe roja CpaBHUTE/IbHast
JI0JITOTa JTHS ¥ HOuW. HaumHasi ¢ oceHHero paBHO/EHCTBUS, T. €. C 23 CeHTS0ps,
CBeT/lasg 4aCThb CyTOK B CEBEPHOM IOYIIIapUM CTAHOBUTCS KOpodye TeMHOU. Tak
MPOJO/DKAeTCs  Ljefioe TOoJyrogve, B TeueHWe KOTOPOro [HM CHayasa
YKOPauuBaroTCs — 710 22 /eKabps, a 3aTeM yIJIMHSIOTCS, TI0Ka 21 MapTa JieHb He
CpaBHseTCs C HOubt0. C 3TOr0 MOMeHTa B TeYeHre BCero 0CTaJbHOIO MOIyTroAus
JleHb B CEeBEPHOM IIOJIyLIApUM JIMHHEee HOYU. [IHU YyIJIMHSAIOTCA [0 22 UIOHS,
TI0C/Ie Yero yObIBalOT, OCTaBasiCh MepBbie TPU Mecslia JAJIMHHee HOUM; OHU OIIATh
CPaBHSIIOTCS C HOUBIO JIUIIL B MOMEHT OCeHHEero PaBHO/IeHCTBUs (23 ceHTsIOps).

YKaszaHHble UeTbipe /JaThl U ONpeJensstoT €000 Haualo U KOHel]
aCTPOHOMHUYECKUX BpeMeH roja. A WMEeHHO, /i1 BCeX MeCT CeBepHOro
TIO/TyLLIapUS:

21 MapTa — [ieHb, paBHbI HOUYM, — HA4YaJio BECHBI,

22 WIOHS — CaMblM JIOJITUU JIeHb — Hauasio JieTa,

23 ceHTS0ps — /IeHb, PaBHBIMA HOUM, — HAYa/I0 OCeHH, 22 feKadps
— CcaMbli KOPOTKWUM JleHb — Hayaslo 3UMBI.

[TIo fpyryt0 CTOpOHY 5KBaTopa, B HOXKHOM IOMyLIapuy 3eMJ/IH, C Halleun
BECHOU COBMAZi@aeT OCeHb, C HALllUM JIETOM — 3UMa U T. II.

[Tpen/ioxKum ymTaTe o B 3aK/IF0YEHHEe HeCKOJIbKO BOIIPOCOB, pa3MbllieHHe
Ha/| KOTOPbIMU MIOMOXKET eMy JIy4llle YSICHUTb U 3alIOMHUTh CKa3aHHOe:

1. I'me Ha 3eMHOM 111ape [JeHb paBeH HOUYM KPYIJIbIK TOf?

2. B Kotopom uacy (o MecTHOMY BpeMeHM) B3oKrzeT B TamkeHTe ComHLe
21 Mapra HbIHellHero rojga? B KOTOpoM uacy B30ieT OHO B TOT e [leHb B
Tokno? B BysHoc-Atripece?

3. B kortopom uacy (1o MecTHOMy BpeMeHM) 3akatutcsi CoJsiHie B



HoBocubupcke 23 ceHTs6psi HelHemHero roga? A B Hero-Mopke? Ha mbice
Hobpoit Hapexabr?

4. B xotopoM uacy BocxoauT CosHLe B IyHKTax 3KBaropa 2 aerycra? 27
deBpans?

5. C/ly4aroTcsl /T4 MIObCKHe MOPO3bI M SHBApCKKe 3HOMHbIe AHn?!

Tpu «ecau 6b1»

CNUILKOM TIPUBBIYHOE YSICHSIETCSI HepeiKko C OO/bIIMM TPYyZOM, ueM
HeoObuHOe. OCO0eHHOCTH [IeCITUYHOW CUCTEMbI CUMC/IeHUs, KOTOPOW MBI
oBJ/lafieBaeM C JeTCTBa, OOHApY>XMBAIOTCS /s HAaC TOJILKO TOT/A, KOT/la MbI
npobyeM wu300pakaThb uWCAa B UWHOW, HampuMmep, B CeMEPUUHOU WU
[BeHa/LlarepuuHoi cucrteMme. CyLIHOCTb €BK/IWJ0BOM IeOMeTPUM MOCTUIAeTCs
HaMU TOrJa, KOrZa Mbl HauWHaeM 3HAaKOMUTHCSI C FeoMeTpUerl HeeBK/INOBOW.
YToObI XOPOIIIO TOHSTh, KaKyl0 PO/b B Halllell XKU3HU UrpaeT CUja TKeCTH,
HaZilo BooOOpasWTh, UTO OHAa BO MHOrO pa3 Oosbllle WM MeHbIlle, YeM B
JeNCTBUTETbHOCTA. MBI Tak U TIOCTYNUM, Korjja OyzieM TOBOPUTh O TSDKeCTU. A
celiuac BOCIIO/Ib3yeMCsl CIocobom «eciu Obl», uTOOBI Jiyullle YysCHUTH cebe
yC/10BUS ABYOKeHUs 3eMsid BOKpyT CosHLa.

HauHem C 3aTBepXKeHHOr0 B LIKOJIe TIOJIOXKEHUSl, 4YTO 3eMHasi OChb
COCTaB/IseT C MIOCKOCTbIO OpOUTHI 3eMau yron B 66”° (okono 3/4 TpsiMoro
yria). Bbl xopouio moliMeTe 3HaueHWe 3TOro (pakra J/ulllb TOr[a, Korja
BOOOpasuTe, UTO YroJ HAaK/JOHA MHOM, — COCTaB/sieT He >/, MpSAMOrO yI/a, a,

HampuMep, 1le/blid TIpsiMOM. VHaue TOBOps, TIpe/AcTaBbTe cebe, UYTO OCh
BpallleHUs] 3eM/IM TIepIIeH/IUKY/IsipHa K TIZIOCKOCTA OpOWTHI, Kak MeuTa/iu
caenatb unenbl [lymieyHoro kiayba B ¢aHTacThueckom pomaHe Kionst BepHa
«BBepx gHOM». Kakue u3MeHeHHs BbI3Bajio0 Obl 3TO B TIPUBBIYHOM 00HXO7€
IIpUpO/AbI?

Ecau 6b1 3eMHas ocb 6bL1a nepneHOUKyY/15ipHA K N/10CKOCMU opoumbl

Wtak, BooOpa3um, uTO TMpeANpUATHE >KIOJbBEPHOBCKHUX apTHU/IIEPHCTOB
«BBINIPAMUTE 3eMHYIO OCb» OCYILIeCTBUJIOCh, U OHA CTasia MoJ IPSAMbIM YIVIOM K
MJI0OCKOCTA opbuThl Hamied r1uiaHeTl BOKpyr CosHija. Kakue mepemeHbl
3aMeTU/TU Obl MBI B IPUPO/IE?

[Tpexxae Bcero HeiHellHsIs [TonsipHast 3Be3a — anbda Manoii MeBeulibl —
nepectasia Obl ObITb TONsIpDHOM. [Ipofio/pkeHue 3eMHONM Oocu He OyzneT yxke
TIPOXOANUTL O3 Hee, W 3Be3AHBIM KyIIOJ CTaHET BpAIlaThbCsS BOKPYT APYroM
TOYKU HeOa.



CoBepilieHHO U3MeHWIach Obl, fasiee, CMeHa BpeMeH rojia; u3MeHWIach Obl
B TOM CMBICJIe, UTO CMeHBI 3TOU 00JIblile He ObLIO ObI BOBCe.

Yem oOycnoBneHa cMeHa BpeMeH rojia? [louemy jieToM Teriee, ueM 3UMOM?
He craHeM YK/IOHSTbCSI OT OTBeTa Ha 3TOT OaHa/lbHBIM Bompoc. B iikose
Pa3bsCHSIOT ero /lajieko He /I0CTaTOuHO, a To3/Hee y OOMbIIMHCTBA o/l He
ObIBaeT oCyra UM 3aHSIThCS.

JleToM B ceBepHOM TOYIIapUK CTAHOBUTCS TEI/IO TIOTOMY, BO-TIEPBBIX, UTO
13-3a HAaKJIOHHOTO TOJIOKEHUsI 3eMHOW OCH, CeBepHbIM KOHel] KOTOpOH Terepb
obpaitjeH 6onbiiie K CosHITY, AHU [eat0TCsl AJUHHBIMUA, HOYM — KODOTKHUMHU.
CosHLIe fio/bIlIe TpeeT TOYBY, a [0 HOYAaM 3eMJisl He yCIieBaeT 3aMeTHO OCThITh;
MpUX0J, TelJla BO3pacTaeT, pacxof, yMeHblllaeTcs. BTopas mpuyunHa Ta, uTO
BC/IE/ICTBUE OINSThb-TaKW HakK/JOHA 3eMHOW ocu B cTOpoHy CoJsiHIja JAHEBHOe
CBETU/IO XOJUT T0 HeOy BBICOKO, U JIyUd ero BCTPeYaroT TOYBY IMO7 OOJBIINM
yriioM. 3HauuT, etom CoJHIle TpeeT He TOJIBKO [J0J/IT0, HO Y CU/TbHO, HOYHOE JKe
OCTbIBaHWE HETPOZO/IKUTENbHO. 3uMoi — Haobopot, ConHile TpeeT Masio
BpeMeHU U TIPUTOM T'peeT c/1abo, a HOUHOe OCThIBaHKE JJIUTCS [I0JITO.

B IOKHOM MOJyIIapuU Te >Ke SIBJIeHUs MPOMCXOAST IIeCTbI0 MecsijaMu
ro3zHee (UK, eC/id YrOAHO, paHbllle). BecHoi u oceHblo 006a 1ositoca 3aHUMaroT
O[MHAKOBOE TI0/I0)KEHUE T10 OTHOLLEHUIO K COJTHEUHBIM JTyuaM; KPyT OCBelleHusI
TIOYTU COBTIaZIaeT C MepUaHaMU, JHU U HOUM OU3KY K PAaBeHCTBY, — CO3/JlaeTCsl
K/IUMaTrhyecKasi 00CTaHOBKa, CPeJIHSISI MEX/y 3UMOM U JIeTOM.

ByagyT M 3T TepeMeHbl TIPOMCXO[UTb, €CJAW 3eMHasi OChb CTaHeT
TePHeHUKY/ISIPHO K TIZIOCKOCTA OpOuTBHI? HeT, moTomMy uTO 3eMHOM IIap
OKa)XeTCsl BCerjia B OJJMHAKOBOM T10JI0KEHWH OTHOCUTeNbHO ayueit CosHLa, U B
Ka)KZIOW TOUKe KPYIJIbIi roj OyZieT liapyuTh OJWH U TOT >Ke ce30H. Kakoii?

1751 yMepeHHOro U TOJIIPHOTO TIOSICOB Mbl MOKEM Ha3BaTh €r0 BeCHOW,
XOTSI OH UMEeT CTOJIbKO >Ke TIpaB UMEHOBATbCs U 0CeHbI0. [IHU Bceraa U BCIOAY
OyayT paBHbI HOUM, KaK Terepb ObIBalOT TOMbKO B 20-X uMc/lax Mapra u
ceHTs10ps. (B TakoM rpuMepHO MOI0)KeHUM HaXOAUTCs TiiaHeTta FOmmTep; ee ochb
BpallleHWs] TIOUTH TeprieHUKYy/IsipHa K TIJIOCKOCTH [JBW)KEHUSI ee BOKDPYT
ConHija.)

Tak mpoucxoauno Obl B HbIHEIIHEM yYMepeHHOM Iiosice. B >kapkom Tosice
K/IMMaThyeckre W3MeHeHUss ObUIM Obl He CTOMb 3aMeTHBI; Ha TIOJIFOCAX,
HaTpOTHB, OHU ObL/TK OBbI BCero 3HauuTe/IbHee. 3/1eChb BC/IeICTBUE aTMOC(hepHOM
pedpakiyy, cierka noJHUMarolel CBeTU/I0 Hal ropu3oHToM (puc. 15), CosnHie
HUKOT/]a He 3aX0/iu/0 Obl, a KPYI/IbIA T/l CKO/Ib3UI0 Obl y Topr3oHTa. CTosi Obl
BEUHbIM [leHb, BepHee — BeyHOe paHHee yTpPO. XOTsl TeroTa, MPUHOCHUMas
nyyamu ctoib Hu3koro CosiHIa, He3HauWTe/lbHa, HO TaK KaK HarpeBaHHe
JUTMIOCH ObI HETIPepLIBHO KPYIJIbIN I'Ofl, TO CYPOBBIH MOSIPHbIN K/IUMaT ObLT ObI



3aMeTHO CMsirueH. BoT eaMHCTBeHHasi BbIro/la OT repeMeHbl yIla Hak/I0Ha OCH,
BbITO/la, HE BO3HArpakJaemasi yiepoboMm, KOTOpBIM MMOHECYT caMble KY/IbTypHBIE
00s1aCcTH 3€MHOTO I11apa.

.
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Puc. 15. AmmocgepHas peppakyusa. JIyu, ucxoosswjuli om cgéemuaa S,

npoxo0si 3eMHyl0 ammocgepy, npeaomasiemcsi 8 KaxcooM ee ca0e U
uckpuensiemcsi, 8cieocmeaue ue20 Habmooamenro Ayu Kaxcemcs 8bllueOWUM U3
mouku S, nexcaujeli ebiwe. Ceemuio S; yiice 3aui10 3a 20pu3oHm, HO bnazooaps

pepaxkyuu Habarooamenb ewje 8uoUM e20.

Ecau 6b1 3eMHas ocb 0bL1a HAK/I0HeHd K n/aockocmu opoumbt Ha 45°

CpenaeM Terepb MBICJIEHHO [ADYTYH0 MepeMeHy: MpUJaJyvM 3eMHOM OCH
HAaKJIOH B TOJIOBUHY MpsAMOro yrna. B mopy paBHogeHCTBUM (Okosio 21 MapTa u
oKo/o 23 ceHTS0ps1) cMeHa [AHel W Houed Ha 3emsie Oyner Takasl )Ke, Kak U
Teriepb. Ho B utoHe CoJiHLe OKaXkeTCsl B 3eHUTe /i 45-U napasuieny (a He AJis
2315°): ara mmpota urpana Ol posib TpormkoB. Ha mmpore 60 °ConHile He
goxomuno Obl 70 3eHUTa TO/MbKO Ha 15°; Bbicora CosiHIa TIOUCTHHE
Tpornuyeckasi! Kapkuii mosic HermoCpeACTBEHHO TIPUMBIKAA Obl K XOJIO[HOMY, a
yMepeHHOT0 He CyiecTBoBasio Obl BoBce. B MockBe, B XapbKOBe BeCh HIOHb
1japu/1 Obl HeMpepbIBHBIN, Oe33akaTHbIN JeHb. 3UMOM, HallPOTUB, 1ie/ible AeKa/lbl
Jnvaack Obl CriiolTHas mossipHasi Houb B MockBe, KueBe, XapbkoBe, [TonTase.
JKapkuii ke Mosic Ha 3TO BpeMsi TIpeBpaTu/cs Obl B yMepeHHbIM, TOTOMY 4YTO
CosHile TTOIHUMAJIOCh ObI TaM B TI0JI/[eHb He BbIiile 45°.

Tporuueckuii MOsiC, KOHEYHO, MHOTO TIOTepsii ObI OT 3TOM TepeMeHbl,
TakKKe KaK W ymepeHHbIM. [losisipHass ke o06sacTh U Ha 3TOT pa3 Koe-uTo
BbIrajiazia Obl: 3/1eCh TIOC/Ie OUeHb CypOBOM (CypoBee, ueM HbIHEe) 3UMbI HACTYTIa



Obl yMepeHHO-TeIIbIM JIeTHUM TTepro/], Korja Jaxke Ha camoM romroce CosHIe
CTOs1710 OBl B TO/I/IeHb Ha BbICOTe 45° 1 CBeTH/IO ObI [[0/IbIlle TTo/TyTroza. BeuHbie
NbIbl APKTHUKY 3aMEeTHO YCTYITUIM ObI IPY’KHOMY ZIeMCTBHIO COTHEUHBIX JTyUei.

Ecau 6bl 3eMHAs oChb /1excand 8 n/0CKoCmu opoumni

TpeTuli MbIC/IEHHBIM OMBIT HAlll COCTOMT B TOM, YTO MbI K/aZleM OCb 3eMJ/1
B TUIOCKOCTh ee opOuThl (puc. 16). 3emsnsa Oymer obxomuth CosHIle «JIexa»,
BEepTACh BOKPYTI OCHU TPUMEPHO TaK, KaK BEPTUTCS [laJieKUid 4YjieH Halleu
TJIaHeTHOM ceMbU — YpaH. YTo npousonger?

bJ113 10/IF0COB MOJTYTO/JOBOM [IeHb, B TeueHre KOTOporo CoJiHIle CITUpPaIbHO
TI0/THMMAJIOCh ObI BBEPX OT TOPU30HTA K CAMOMY 3€HUTY 1 CHOBA CITyCKa/IOCh OBbI
K TOPH30HTY IO TaKOW >Xe CHMpaJbHOM JIMHWM, CMeHsUICS Obl IO/Tyro/j0BOM
HOubl0. VX pa3fensiiv ObI HellpepbIBHbIE MHOTOCYTOUHBbIe CymMepKH. [lepes Tem
KaK CKPBIThCS T07 Topu3oHTOM, CO/HIle HECKOJIbKO CyTOK 00Xoquno Obl Bce
He0o, CKO/b3s1 10 CAMOMY TOPU30HTY. B TeueHue Takoro jieTa J0/DKHBI pacTasiTh
BCE JIb/Ibl, HAKOMTMBILIUECS 3a 3UMY.

Puc. 16. Kak dsuzancs 6bl 3emHol wap eokpye ConHya, eciau 6bl OCb
gpawjeHust 3emau aexcand 8 n1ockocmu ee opoumbl

B cpepnux 1mmpoTrax AHM OyayT ObICTpPO HapacTaTh OT Hauaja BeCHBI, a
3aTeM B TeueHHe HEKOTOPOTO BpeMeHH Oy[eT AJIMTbCS MHOTOCYTOUHBINA [I€Hb.
OTOT JO/rui JeHb HACTYNUT Yepe3 CTOJAbKO TMPUMEPHO CYTOK, Ha CKOJIbKO
rPaZiyCcoB ZJaHHOe MeCTO OTCTOUT OT TOJt0Ca, U OyAeT AMUThCS MpUbIM3UTeIbHO



CTOJIBKO CYTOK, CKOJIbKO I'Pa/lyCOB COZIep’KUT Y/IBOEHHas IIMpOoTa MeCTa.

Ins Ietepbypra, HanpyMep, MHOTOCYTOUHBIHN JleHb HACTyIHA Obl uepe3 30
aHert moce 21 mapra u gmwica 6e1 120 cyTok. 3a TpuAIaTh CyTOK 10 23
CeHTSOps CHOBa SIBATCS HOUW. 3MMOM OyzleT MpPOMCXOAWUTh OOpaTHOe: B3aMeH
HETIPepbIBHOTO MHOTOCYTOYHOTO [HS CTOJIbKO >Ke BpeMeHU OyzleT CIIIOoIIHas
HOUb. /I TOMBKO Ha 3KBaTope IeHb BCEeTZia PaBHSICA ObI HOUMU.

[Tpubnu3uTeIbHO B TAKOM TIOJIOKEHWH TI0 OTHOIIEHHI0 K TUIOCKOCTH
opOUTBI HAXOAWUTCS, KaK ObUIO YIOMSIHYTO, OCh YpaHa: HaK/JIOHEeHHe OCHU 3TOU
TUIaHeTbl K TUIOCKOCTU ee ABWXeHWs BOKPYr CosiHija paBHO Bcero 8°. YpaH,
MOYKHO CKa3arh, obpaiijaeTcst BOKpyT CoJTHIIa B «JIe)KaueM» TOJIOKEeHUH.

[Tocne 3TUX Tpex «eciau Obl» uUTaTen 0, BEPOSITHO, CTaja siCHee TecHas
CBS3b MEX/y K/IMMaTU4eCKUMU YCJIOBUSMM M HaKJOHOM 3eMHOM ocu. He
CTy4aliHO C/JIOBO «K/TMMAaT» 3HAUUT MO-TPeYECKU «HAK/AO0H».

Ewe o0Ho «ecu 6bi»

Ob6patuMcsi Terepb K JIDYrodi CTODOHE [BW)KEHUsSI Halllel TIJIaHeTbl — K
dopme ee opbuThl. Kak u Bce miaHeThbl, 3eMJisi TIOUMHSIETCS TIEPBOMY 3aKOHY
Kenniepa: kKak[asi muiaHeTa [JBWKETCS MO 3/UIMICY, B OJHOM U3 (POKYCOB
KOoTOporo Haxogutcs CosHLe.

KakoB e TOT 3/UIMIIC, TI0 KOTOPOMY ABWKeTCsS 3eMHOM wwap? CUIbHO /U
OT/IMYAEeTCS OH OT Kpyra?

B yueOHMKax ¥ KHUrax 1o HauajbHOW aCTPOHOMHUU HepeaKo M300paxkaroT
3eMHYI0 OpOUTYy B TiepcrieKTvBe, B (hopMe [OBOJBHO CH/IBHO PAaCTSHYTOTO
ssurica. Takol 3puTenbHbIN 00pa3, HeMPaBU/ILHO TIOHSTHIM, 3arieuaT/ieBaeTcs y
MHOTHX Ha BCHO JXM3Hb: OHU OCTAlOTCs B ybexkaeHuu, uto opbura 3emnu —
3aMeTHO PaCTSHYThIA 3/UTMIIC. DTO BOBCE He TaK: 3eMHasi OpOuTa OTIMvYaeTcsi OT
Kpyra HaCTOJIbKO MaJjio, UTO ee Heslb3s Jjaxke U300pa3uTh Ha Oymare vHaue, Kak B
dopme kpyra. [lpu mnorepeuHuke opOUTHI Ha uepTeXe B LieJbld MeTp
OTCTyIlJIeHWe (GUrypbl OT Kpyra ObLIo Obl MeHbIlle TOMIIUHBI TOW JIMHUM,
KOTOpOU OHa u300pakeHa. Takoro 3/murica He OTAMUWA Obl OT Kpyra Jaxke
V30LLPEHHBIN [71a3 XY/ 0’KHUKA.

[To3HAaKOMUMCST HEMHOTO C reomMeTpuren syuirca. B snmunce (puc. 17) AB —
ero «bospltasi ocb», CD — «Majasi 0Cb». B KaXKZoM 3/17TUIICE, KPOME «I[€HTPa»
O, ecCTh ellle JjBe 3aMeuaTe/IbHbIe TOUKH — «(OKYChI», JIeyKallie Ha 60/1bI1I0i ocH
CUMMETPUYHO 10 00euM CTOpoHam IieHTpa. Pa3bickuBaroT (OKyChbl Tak
(puc. 18): pa3aBuUraroT HOXKKU LIMPKY/IsI Ha paccTosiHve Gosbiiioi nonyocu OB u,
yCTaHOBUB OCTpUe B KOHLle C MasioM OCH, OIKUCBHIBAIOT JYTY, MepeCceKarollyro



6osbiiyto ock. Touku nepeceuenus F u F; — ¢okycel sinunca. Paccrosuust OF
u OF; (oHu paBHbI) 0003Hauyar0TCs1 0OBIKHOBEHHO OYKBOH ¢, a ocu, bosblias 1

Maiasi, uepe3 2a u 2b. PaccTosiHue ¢, OTHeCEeHHOe K JjiiHe a 00JIbIIoH MoTyoCH,
T. e. ApoOb c/a, CAy)XUT Mepou pacTIHYTOCTU JIIUICA U Ha3bIBaeTCs
«IKCLeHTpucuTeTOM». UYem Oofbllie 3/UTANIC OT/IMYAeTCs OT Kpyra, TeM
9KCLIEHTPUCUTET ero OoJIbIIIe.

C
b

Puc. 17. Baaunc u e2o ocu — 6oabwas (AB) u manasa (CD). Touka O —
yeHmp sa1unca.
Puc. 18. Kak pa3sbickamb (OKycCbl 311unca.

Mebi OyzieM UMeTb TOYHOE TIpe/iCTaBleHrde 0 popMe 3eMHON OpOUTHI, eciu
y3HaeM BeJIMUUHY ee 5KCLEHTPUCUTEeTa. DTO MOXKHO OIpeJe/iTh U He U3Mepsis
Be/IMUrHy opoutsl. lesio B Tom, uto CoJHIle TIOMeIlaeTcs B OIHOM U3 (hOKYCOB
opOUTBI U KaXKeTcsli HaM C 3eM/id HeO[MHAKOBOM BeJIMUWHBbI BCJI[CTBUE
Pa3/IMYHOTrO yZajieHusi Touek opOuTbl oT 3Toro ¢okyca. Bujgumbie pasmepbl
CosHLIa TO YBEJWUYMBAIOTCS, TO YMEHBILIAIOTCS, M OTHOLLIEHHWEe pa3MepoB,
KOHEUHO, B TOUHOCTU OTBeYaeT OTHOLLEHHI0 paccTossHuid 3emnu oT CosiHLA B
MoMeHTbl HabmogeHui. [lycte ConHie mnomerniaetcss B ¢okyce F, annaurca

(puc. 18). 3emns 6biBaeT B TOuke A opOUTHI OKOJIO 1 WIOMSI, U TOT[@ Mbl BUAUM
HauMmeHbIlMM AUCcK CoJiHIIA; ero BeJiMurHa B yriioBor mepe — 31'28". B Touke B
3emns ObiBaeT okoso 1 sHBapsi, U Torda Auck CosHIlA KaKeTcss HaM TIOf
HauOo/BIIMM yT/IoM — 32'32". CoCTaBHUM ITPOITOPLIUIO:

31"28" BF a-—c
32'32" AR, a+c

]

U3 KOTOpOMl MO)XHO 060pa3oBaTh TaK Ha3blBaeMyl0 IIPOM3BOJHYIO
TIPOIOPLIUIO



a—c (a+c) 3128"-32'32"
a+ct+(a—c) 32'32"4+3128""

15005t
64”’_{_._
64" a
3Hauwur,
C 1
—=—=0,017
a 60 ‘

T. €. JKCIIeHTpucuTeT 3eMHOM opbuthl paBeH 0,017. [JocTarouHo, Kak
BUJUTe, TILATe/JIbHO W3MepUTh BUAUMBIA AUCK ConHIA, uTOOBI OMpeeTuTh
dbopmy 3eMHOI OpOUTHI.

[TokakeM Temepb, yTo opOuTa 3eM/IM BeCbMa Majio OT/IMYaeTCs OT Kpyra.
Boo6pa3um, 4To Mbl HauepTU/IX ee Ha OIPOMHOM uepTeXxe, TaK 4TO OosibIias
nosyock opbutsl paBHa 1 m. Kakoil J/MHBI OKaXKeTCs ipyrasi — Masiasi TIofyocCh
ssmnca? Y3 npsmoyrossHoro tpeyrosnsHuka OCF, (puc. 18) nmeem

2 2 9 {‘2 ﬁ‘? f?g
cc=a“—-b .HIIH_E——E_
€l il

Ho c/a ecTb 3KCLIeHTPUCUTET 3eMHOi1 opbuTsl, T.e. 1/60. BripaskeHue a’—b?
3aMmeHsieM uepe3 (a — b) (a + b), a (a+b) — uepe3 2a, Tak Kak b Mano oTMuaeTcs
oT a.

Nmeem

I 2a(a b) 2a b)
60’ a’ a

1, 3HAUMUT,



a 1000
2%60% 7200

(a—b)= . T.e. MeHee '/, MM.

Mbl y3HaU, YTO Ha YepTeXke Aa)Ke CTO/Ib KPYMHOro Maciiitaba pa3Hulla B
JyIviHe GOJBILON U Masoi Tomyoceil 3eMHOM OpOMTBI He MpeBbIaeT /5 MM.

ToHKas1 KapaHzalllHast TUHUS UMeeT TOIIUHY, 00/IbITy0, YeM 3Ta BeJTMUMHA.
3HAUMUT, Mbl MPAKTUUECKH He Je/laéM HHKAKOW OIMMOKH, KOorjla uepTUM
3eMHY10 opbuty B (hopme Kpyra.
Kyna cnenyer momectuth u3obpakeHue CoJiHIIAa Ha TakoM uepTexe?
Hackonbko HaZio OTOABUHYTH €ro OT LieHTPa, 4ToObl OHO OKa3aioch B (hOKyce
opbuTtkl? [Ipyrumu cioBamu, yemy paBHO pacctosinue O.F unu OF y Ha HallleM

BOO6p8)K&1€MOM ‘-IEPTE)KE? Pacuet Hec/oXeH:

C 1 a 100
—= , c=—=——=17CM.
a 60 60 60

Llentp ConHIIa ZI0/KeH Ha uepTeke OTCTOSITh Ha 1,7 CM OT LieHTpa OpOUTHI.
Ho Ttak kak camo CosHIle AO/DKHO ObITh H300paXkeHO Kpy)XKKoM B 1 cMm
TIOTIEPEUHUKOM, TO TOJIBKO OIBITHBIN IV1a3 XyJAO)KHMKA 3aMeTu/ Obl, UTO OHO
TIOMeLLIeHO He B LIeHTpe Kpyra.

[IpakTrueCcKri BbIBOZ, U3 CKa3aHHOI'O TOT, UTO Ha PUCYHKAaX MOXKHO UYepPTUThb
opbuty 3emnu B BUjie Kpyra, omeiriasi CosHile uyTb COOKY OT IieHTpa.

MoeT /14 CTONb He3HauuTe/bHas acMMMeTpus B TosiokeHUH CorHLa
B/IUSITH Ha K/IUMaTuueckue yciaoBus 3eMau? UToObl BBISICHUTB, B YeM MOIVIO Obl
00Hapy>KUTbCSI TIOAOOHOe B/USHUE, TIPOU3BEZIeM OMSITh MbIC/JIEHHBIA OTIbIT,
obparumcsi K «ecnu Obi». [IOMycTUM, YTO SKCLEHTPUCUTET 3eMHOW OpOUTHI
BO3pocC 7o Gosiee 3amMeTHOMN Be/JIMUMHBI, — Haripumep, 10 0,5. DTO 3HAUMT, UTO
doKyC sqiMrica AeIUT €ero MojyoCh TIONoJiaM; Takod 3/uidrc OyzneT UMeThb
BBITSSHYTOCTb TIPUMEPHO KypWHOTO siiitja. Hu ofjHa U3 OpOUT IIaBHBIX T/IaHET
CO/THEYHOW CHCTeMbl He 00/1a/laeT CTO/Mb 3HAUMTE/bHBIM 3KCLIEHTPUCUTETOM;
opbura IlnyToHa, camasi BbITSHyTasi, umeeT 3KcieHtpucuter 0,25. (Ho
acTepoU/Ibl U KOMEThI ABMXKYTCS U 110 60Jiee BBITSHYTHIM 3JI/TUTICAM. )

Ecau 661 nymb 3em/au 6b11 8bimsiHym cu/ibHee

Boo6pa3um ke, uTo opbuta 3eM/M 3aMeTHO BBITSHYTa U (DOKyC AeTuT ee
Gosbliyto monyock morosiaM. Ha puc. 19 uzobpakeHa 3Ta HOBasi opouta. 3emis
no-rnpe>xHemMy ObiBaeT 1 siHBapsi B Touke A, Omkaiimieit Kk ConHily, a 1 vrosisi B
TOuke 5, Haubonee yznaneHHol. Tak kak FB BTpoe Oosibilie, ueM FA, TO B iSHBape



Connije 6b10 Ob1 BTpoe Onke K Ham, 4eM B utosie. SIHBapCKUM TOTEepeuHUK
CosHIIa BTpOE TIPeBbIIIaa Obl WIO/ICKWN, a KOMWYECTBO TMOCHIIA€MOTO Teria
obuto OBbI B stHBape B 9 pa3 Oosblile, ueM B Htojie (0OpaTHO TIPONOPLIMOHAIBEHO
KBaZipaTy pacctosiHusi). UTo octasoch Obl TOTZA OT Halllell CeBepHON 3UMBbI?
Tonbko TO, uTo CosHIlE CTOs/I0 Obl HU3KO Ha Hebe U [HU ObUM ObI KOPOTKUE, a
Houu gonrue. Ho xomom0B He Ob110 ObI: Oosbinast 6;1130cTh CoMHIA ¢ U30BITKOM
TIOKpbL/Ia ObI HEBBITO[HBIE YCIOBUS OCBEIIIeHHSI.

Puc. 19. Kakyiwo c¢opmy umera 6bi opbuma 3emau, ecau Obl
IKcyeHmpucumem 3emHotll opobumnbl 6b11 paset 0,5. B ¢pokyce F — ConHye.

Crofa mpucoequHUTCS ellle 0OCTOSATeNCTBO, BBITEKAOIllee W3 BTOPOTO
3akoHa Kersiepa, KOTOpBIM I[JIaCWT, UTO TUIOLIA/M, OMNKCHIBAEMbIe DPaJidyCOM-
BEKTOPOM B PaBHbIe TIPOMEKYTKH BPEMEHH, PaBHBI.

«Paguycom-BeKTOpOM» OpOUTHI Ha3bIBAeTCs TIpsIMast JIMHKS, COeIUHSIONIas
ConHlle C mulaHeTOW, B Hamem ciaydae — C 3ewmsed. Tak Kak 3emuid
riepeMelriaeTcst o opouTe, TO ABWXKETCS U PaJIUyC-BeKTOP, KOTOPBIM OMUCHIBAET
MpU 3TOM HEKOTOpYHO ILIollaJb; 3akoH Keriepa ycraHaB/ivBaeT, UTO 4acTU
TIJIOIIA/I JITUTICA, OTUChIBaeMbie B PaBHbIe BpeMeHa, paBHbI Mexay coboii. B
TOYKaxX CBoero myTH, 6mm3kux Kk CosHIly, 3eMsisi IO/KHA ABUTaThCs TI0 OpouTe
ObICcTpee, ueM B TOUKAaX, yjaneHHbIX OT COJ/HIIA; WHaue TIOIa/ib, OMMCaHHAs
KODOTKUM  paZiInyCOM-BEKTOPOM, He MoOria Obl paBHATbCSA  TLIOMIA/IY,
o0Opa3oBaHHOM OoJiee ITMHHBIM pPaZiiyCOM-BeKTOpoM (puc. 20).



Puc. 20. Unamrocmpayus emopozo 3akoHa Kenaepa: ecau dyeu AB, CD u
EFnpotideHbl naaHemoili 6 OOUHAKOBble NPOMEXCYMKU  8peMeHu, mo
3aWmMpUX0B8AaHHble NI0Waou paeHbil.

[TpumeHsis cka3aHHOe K Hallleii BooOpakaeMoil opbute, 3ak/iroyaeM, uTo B
nekabpe — ¢espasne, Koraa 3emssi 3HaunTesbHO Onvbke K CoJTHILY, OHa JI0/KHA
JBUTATbCSI TI0O CBoeli opbute ObiCTpee, ueM B WIOHe — aBrycre. Ipyrumu
CJI0BamMH, 3UMa [O/DKHAa Ha CeBepe IPOMYAThbCs CKOPO, JIeTO »Ke, HarpOoTUB,
JO/DKHO TSIHYTBhCSI [IOMT0, Kak Obl BO3HArpakiasi 3TUM 3a CKYIO U3/MBaeMyHO
CoHLeM Teruiory.

Ha puc. 21 paetcsi 6osee TOuHOe Tpe/CTaBleHUE O TMPOAO/DKUTENbHOCTU
BpeMeH ro/ia Mpy HalllixX BOOOpa)kaeMbIX YC/IOBUSIX. DJIUIIC U300paxkaeT ¢popmy
HOBOM 3eMHOU opbuthl (C 3kcieHTpucuteToM 0,5). Unucna 1—12 pgendar nyThb
3eM/M Ha yacTH, poberaeMblie €0 B paBHbIe TIPOMEXXYTKH BPeMeHU; 10 3aKOHY
Keriiepa, fosv 3/mrica, Ha KOTOpble OH pacCekaeTCs HayepueHHbIMU B HeM
pajrycaMu-BeKTOpamMu, PaBHbI I10 IJIOLaju.



Puc. 21. Kak dsuzanacw 6bl 6okpye CoaHya 3emas no CUAbHO 8bIMSHYMOMY
anauncy (paccmosiHusi Me#coy COCeOHUMU MOuKamMu, OmMMeUeHHbIMU Yyuppamu,
npoxoosimcsi niaHemoti 3a pagHble NPOMEeXCYMKU 8peMeHU — 3a Mecsiy).

B Touke 1 3emnsi ObiBaeT 1 siHBapsi, B Touke 2—1 cdeBpassi, B Touke 3—1
Mapta 4 T. J. VI3 yueprexka BHUJHO, UTO BeCeHHee paBHOZEHCTBUE (A) [JO/DKHO
HaCTYIMUTb Ha MOAO0OHOM opOuTe y)Ke B TEpPBBbIX uuciaaxX (eBpass, a OCeHHee
(B) — B KoHIle HOsIOps. 3HAUWT, 3UMHee BpeMs Tojja AJWIOCh Obl B CeBepHOM
TOJTyIlIapUX JIWIIb /[BA C HeOO/bIIMM Mecslla — OT KOHIIAa HOsibpsi [0 Hauasa
deBpans. [lepuog >xe JOArMX AHENW U BBICOKOTO MoayAeHHOro ComHila B CTpaHax
CEeBEpPHOr0 TOJyllapyusi — OT BEeCEHHero /[0 OCEHHero paBHO/I€EHCTBUS —
oxBatbIBas Obl Oojiee 9% MecsiieB.

B 10’KHOM TI0/TyIIapyuy 3eM/IM TIPOMCXOAUI0 Obl Kak pa3 obparHoe. Huskoe
crositiue CosiHI]a ¥ KOPOTKME AHU COBMajanud Obl C y#ajseHuem OT [THEeBHOTO
CcBeTU/a W 9-KpaTHbIM OCKYyJeHWeM TelIOBOro TMOTOKa, WM H3/IMBaeMOro;
BbICOKOe ke cTossHUe CosiHLI@ U [JIMHHbIE AHU — C 9-KpaTHbIM YyCU/IeHHeM
COJTHEYHOTO M3/yueHusi. 3uma Oblia Obl 3HaUUTeTbHO CypOBee, YeM CeBepHasi, U
anvnack Obl ropasfio Aosblie ee. JleTo, HampoOTUB, ObIIO ObI HEBBLIHOCHMO
3HOUHOE, XOTSI U KOPOTKOe.

OTMeTHM ellje O/IHO CJIeACTBHE HaIllero «eciau Obl». B siHBape ObICTpoe
NBIDKeHHe 3eM/u TIo opbuTte co3fano Obl 3HAUWTE/bHbIE PACXOXKIEHUS MEeXIy
MOMEHTaMU CpeJIHero M WCTUHHOTO TO/YJHSl, — pacXoKJeHue, JOCTUraroiiee
1[e/1bIX 4acoB. JKUTh 10 Cpe/jHeMY COTHEYHOMY BpeMeHU, KaK Mbl KUBeM, ObLI0
ObI TOT]@ HEYI0OHO.

Msbl 3Haem Terepb, B UeM MOKET CKa3aTbCsl [Jisi HAC SKCLIEHTPHUYECKOe



nosoxkeHre CosiHI[a B 3eMHOM opOuTe: B TOM TMpeXx/e BCero, 4ro 3uma
CeBePHOTO TIo/yIapus 0/KHa ObITh KOpoue U Msrye, a JieTo — JIJIMHHee, UeM B
tokHoM. HabmrofaeTcst i 3T0 B JeiictBUTenbHOCTU? bBe3ycioBHO. 3emsisi B
ssuBape Ommwke K ConHily, yeM B utone Ha 2x1/60, T.e. Ha 1/30; KomMuecTBO
T10/ly4aeMoro OT Hero Teria Bo3pacTaeT rmoatomy B (61/59)? pas, T.e. Ha 6%. JTo0
HECKOJIbKO CMsAryaeT CypOBOCTb CeBepHbIX 3UM. C [Ipyroul CTOPOHBI, CeBepHbIe
OCeHb M 3MMa BMeCTe TMPUMEpPHO Ha 8 CyTOK KOpOue HJKHBIX; JIeTO CEeBePHOIr0o
TIOJ/IyLIapusi BMeCTe C BeCHOM Ha CTOJIBKO JKe [i/IMHHee, 4eM B 10)KHOM. bosibliee
o0siefieHeHYe FO)KHOTO TI0JIF0Ca OOBSCHSIETCS, BEPOSITHO, 3TUM 00CTOSITETbCTBOM.
BoOT TOYHas MpOAO/DKUTENIBHOCTE BpeMEH roJa B CEBEPHOM U B HO)KHOM
TIOJTyLLIAPUSIX:

Bbl BUATE, UTO CeBepHOe JIeTO JJIMHHee 3UMbl Ha 4,6 CyTOK, a CeBepHast
BeCHa JiyIuHHee oceHu Ha 3,0 CyTOK.

Takoe mpeuMylIieCTBO CEBePHOro To/yIapuys He Oy/eT COXpaHsAThCS BEUHO.
Bosbitiasi och 3eMHOI OpOUTHI Me[JIeHHO TiepeMelljaeTcsi B MPOCTPAHCTBe: OHa
repeHOCUT Haubosiee ynaneHHble oT ConHila U OmKaiiive K HeMy TOYKHU
3eMHOIr0 MyTU B JIpyryve mecta. [Io/HbIM LUK/ 5TUX JBWKEHUM 3aBeplliaeTcs B
21 TeICSIUY J71eT. BeiurciieHo, uto okoo 10 700 r. Haiel 5pbl yKa3aHHOe celdac
TIpeMMYIeCTBO CEBEPHOrO MOMyLIapusl 3eM/IU MeperzieT K 10)KHOMY.

CaMblif 3KCLEHTPUCUTET 3eMHOUW OpOUTBI HE OCTAeTCs HeW3MEHHBLIM: ero
Be/IMUMHA TI0/[BeP)KeHa MeJlJIeHHbIM BEKOBbIM KOJieOaHUSM TIOUTU OT HYJIst
(0,003), korga opburta 3emyu TpeBpaiiljaeTcs mouTu B Kpyr, g0 0,077, Korjga oHa
rosiyuaeT HaubOOJBIIYI0 PACTSHYTOCTh U ymogobsnsercs 1o ¢dopme opbute
Mapca. B Hacrosijee BpeMsi ee 3KCLIEHTPUCUTET HAXOAWUTCS B TepUOJe
yObiBaHUsI; OH OyneT ymeHbIaThcsi eije 24 Thicsiyenetuss — Ao 0,003, 3atem
CTaHeT yBeJWuMBaTbCsi B TeueHWe 40 TeicguesieTuil. Pa3ymeeTrcs, 4TO CTOJb
MeJ/IuTe/IbHble U3MEeHEeHUsI UMEIOT /11 HaC TOJIbKO TeopeTUYeCcKoe 3HaueHue.

Kozda mbi 6audice k ConHyy: 8 non0eHb uau geuepom?

Ecm 61 3emsist iBUraiach 1o CTpOro KpyroBoii opbure, B [jeHTpe KOTOPOM
HaxoauTcss CosiHile, TO OTBETUTb Ha TIOCTaB/IeHHBIN B 3arojioBKe BOMPOC ObLIO
Obl OueHb TPOCTO: MbI O/ke K COMHIY B TIOJIZIeHb, KOTZla COOTBETCTBYHOIIHUE
TOUKA 3€MHOM TIOBEPXHOCTH BCJ/IE[ICTBHE BpallleHHusT 3eMJHd BOKPYT OCH
BLICTYTIAlOT 1O HarpaBiaeHuto K ConHily. Hawubosbliiasg BedurdHa 3TOTO
nipubmkenyst K ConHITy 6bl1a ObI 7151 TOUeK 5kBaTtopa 6400 KM (/1MHa 3eMHOTO
paguyca).

Ho opbura 3emmu — smmunc, a CosHile TioMeliaetcs B ero (okyce



(puc. 22). 3emssi 6biBaeT mo3ToMy To O6mke K CosHILy, TO Aianibliie OT Hero. B
TeueHre nosyroausi (c 1 ssuBaps mo 1 wronst) 3emsst ypansercs ot CosHila, B
TeueHWe JAPYroro TIONyrofus — TIpubmKaeTcss K HeMy. Pa3HuIla Mexay
HaubOJBIIIMM ¥ HAaUMEeHBIIIUM paccTosiHieM Aocturaet 2x1/60x150 000 000, T.e.
5000 000 km.

OTO M3MEeHeHHe PacCTOsIHUSI COcCTaB/sieT B cpenHeM okosio 28 000 kM B
cytku. [TosToMy 3a BpemMs OT mousyaHs A0 3akara CosHija (4eTBepTb CYTOK)
pacCTosiHWe TOYEeK 3eMHOM TIOBEePXHOCTH OT [JHEBHOTO CBeTWIa YCIieBaeT
U3MeHUTbCS B cpegHeM Ha 7500 KM, T. e. Gosblile, yeM OT BpalljeHUs] 3eMIu
BOKDYT OCH.

Toyka oCeHHEro
PaEHOACHCTEHA

CONHLUECTOAHHE

Touka BeceHHero
P3BHOAEHCTBHA

Puc. 22. Cxemamuueckoe uzobpadiceHue nymu 3emau 6okpye ConHya

3H{:1‘-II/IT, Ha BOIIPOC, TI0CTaB/IeHHbBIN B 3dlr'0JIOBKe, IIPUXOAUTCSA OTBETHUTDL TdK:
B Iiepuod C dHBApdA A0 HIOJ/IA MBI ObIBaeM B IMoJIAeHb omoKe K COJ'IH]_Iy, ueMm
BeUepoMm, da C UIoJId 40 AHBapsd — HaO60p0T.

Ha o0uH memp danbuie

3ATAUA

3emsisi obpaiaercs Bokpyr ComHila Ha paccrosaud 150 000 000 xwm.
Boob6pa3ute, 4To paccTosiHve 3TO yBenuuuaoch Ha 1 M. HackonbKo yamuHWICS
ObI Tipy 3TOM TyTh 3emyid BOKpPYTr CoJiHIja M HAaCKO/IbKO BO3poc/ia Obl OT 3TOro



TIPO/IOJDKUTE/IBHOCTE Trofja (TIPpMHUMAsi UYTO CKOPOCTh JBMXKEHHS 3eM/IH TI0
opbuTe He U3MeHUMIACh) (CM. pucC. 23)?

PEIIIEHUE

1M — BenmMuMHa cama 10 cebe Hebosblillast; HO, BCIIOMHUHAss 06 OrPOMHOM
TIPOTSDKEHUM OpOWTHI 3eMJ/Id, Mbl CKJIOHHBI yMaTh, UTO 3Ta He3HAUMTeJ/bHasl
npubaBKa pacCTOSIHUS [O/DKHA [JlaTh BeCbMa 3aMeTHYIO MpHOaBKy [JWHBI, a
criefloBaTeIbHO, U MPOAO/DKUTETbHOCTH TO/ia.

Puc. 23. Hackonbko yonuHunacb Obl 3emHas opbuma, ecau Obl Hawa
naadema yoaaunacb om ConHya euje Ha 1 m? (PeweHue 3a0ayuu 8 mekcme)

OpHako, BBIMOJHUB BbIUYKC/IEHWE, MbI TI0Jy4aeM HACTOIbKO HUUTOXHBIN
pe3ynbTaT, 4YTO TOTOBBI 3arofi03pUTh OIMMOKY B BBIK/IAJKaX. YAUBJIATHCS
HEe3HAUMTe/TbHOCTH pa3HMIIbl He TIPUXOAMTCS; OHA U [IOJDKHA OBITh BeCbMa Malia.
Pa3HOCTh IMHBI [JIByX KOHLIEHTPUUECKUX OKDPY)KHOCTEM 3aBUCHAT He OT
BEJIMUUHBI PaJJUyCOB 3TUX OKPY>KHOCTEM, a TOJIbKO OT Pa3HOCTH 3TUX PaJuyCOB.
Y IByX OKpPY>KHOCTEW, HauepYeHHbIX Ha M0JIy KOMHAThl, OHa COBEPIIIEHHO Ta e,
UTO U Y OKPY>KHOCTel KOCMUUeCKUX pa3MepoB, eC/Id paZiiyChl B 000MX CiTydasix
pasHATcs Ha 1 M. B atom ybexxmaer Hac pacuet. Eciu paguyc 3eMHON OpOWTEI
(mpyuHKMMaeMoOM 3a Kpyr) paBeH R M, To myivHa ee paBHa 2nR. [lpu ynivHeHuun
paguyca Ha 1 M HoBas JyiMHa opOuThl OygeT paBHa 2rm(R + 1) = 2nR + 2m.
[TpubaBKa A/MHBI OPOUTHI COCTAB/ISIET, KaK BUAWM, BCETo 27, T. €. 6,28 M, 1 He
3aBUCUT OT BeJIMUMHBI pasnyca.

Ntak, nyte 3emin okojio CoO/HLIA TIPU yBEJIMYEHUM PACCTOSsHUA Ha 1 M

yanHuca 661 Bcero Ha 6V, M. Ha aivHe roga 3To MoYTH He OTpasuioCh Obl,

TakK Kak 3eMisi fenaet o opbure 30 000 M B CeKyH/y: TOI YATUHHUICS Obl BCEro
Ha 5000-r0 00 CEeKYH/Ibl — BeJIMUUHY, KOHEUHO, HEOLLIYTUMYIO.



C pa3HbIX moueK 3peHust

PoHsig U3 pyK Belllb, Bbl BU/IUTE €€ MaJatollei Mo OTBeCHOU JIMHUM, U BaM
CTPAaHHO [JyMaTb, 4YTO KOMY-HUOyJb [ApyroMy IIyTh €e TIaJieHUs MOXKeT
Mpe/ICTAaBUTHCSI He MPSIMOM JIMHUEW. A MeXJly TeEM UMEHHO TaK W MPOU30MJeT
JUJIsT KaKZIOTO HabrofjaTesiss, He y4aCTBYIOIIEro BMeCTe C HaMH B JIBDKEHUU
3eMHOrO0 LIapa.

[TonmpoOyemM MBIC/IEHHO B3IVIAHYThH Ha IlaJleHHWe Teja I/a3aMd TaKOro
HabmozaTensi. Ha puc. 24 u3obpakeH TspKesbli 11ap, CBOOOJHO TaAAroIIui C
BbiCOTBI 500 M. Ilamasi, OH, KOHEYHO, y4yaCTByeT OJHOBPEMEHHO BO BCeX
JBIDKEHHUSIX 3€MHOTO Illapa. JTUX MPUBXOAAIMX W IIPUTOM Topas3zmo Oonee
ObICTPBIX ABW)XKEHWM TIaZIAlOIero Tejla Mbl He 3aMeuaeM TOTOMY TOJIbKO, UTO
caMU B HUX yuacTByeM. OCBOOOJUMCSI OT yUaCTHsI B OJ[HOM U3 ABM)KEHHUM Halllei
TJIaHeTbl, U Mbl YBUJIUM TO YK€ TeJI0 ABWKYIIUMCS YK€ He OTBECHO BHHU3, a M0
COBEpILIEHHO UHOU JIMHUU.




Puc. 24. [/lna 3emH020 Habaodamensi nymb c80600HO nadaiouje2o meana —
npsimMas AUHUS

Boo6pa3um, HampuMep, YTO Mbl C/IeIUM 3a TiafileHheM Tejla He C 3eMHOMU
MOBEpPXHOCTH, a C JlyHwl. JlyHa comyTcTByeT 3emsie B ee ABW)XEHUM BOKDYT
CosHlLIa, HO He pa3jefsieT BpallaTe/IbHOTO ee IBU)KeHHsI BOKPYT ocu. [loaTomy;,
Habmogasi ¢ JlyHbl 3a TMajeHWeM, Mbl YBUjeMU Obl Teo, COBepIlarolee JBa
JBIDKEHUSI: OAHO — OTBECHO BHHW3 U BTOpPOe [BW)KEHHWe, TIpexje He
3amMeuaBliieecsi, — M0 KacaTeJbHOM K 3eMHOM TOBEPXHOCTHM Ha BOCTOK. Oba
OJJHOBPEMEHHBIX JBU)KeHUsI, KOHEUHO, CKJIaJbIBalOTCs 10 MpaBU/laM MeXaHUKH,
Y TakK KakK OJJHO U3 HUX (MajleHHe) HepaBHOMEPHOe, a Ipyroe paBHOMEPHOE, TO
pe3y/bTUpYIoIllee BIKeHUe OyZieT MPOMCXOAUTb M0 KpuBol imHuM. Ha puc. 25
n300pakeHa 3Ta KpuBasi: TI0 TAaKOMY IyTU JBUrasoCh Obl Majjatoiiee Ha 3emiie
TeJIO JI/Is1 IOCTAaTOUHO 30PKOro Habsmo/aress, oMeljatoiierocs Ha JlyHe.

A

Puc. 25. Tom xce nymb npedcmaensemcsi JyHHOMY Habao0amento
UCKPUB/NEeHHbIM

CpenaeM elile 111ar: repeHecemcsi MbIcjieHHO Ha CoJtHIle, 3aXBaTUB C coOoM
CBEPXMOII[HBIA Te/ieCKor, uToObl CeJuTh 3a TafleHheM Ha 3eMJTI0 TSKeIoro
mapa. Haxonsice Ha CosHile, MBI He yuaCTByeM Yy»>Ke He TOJbKO BO Bpall[eHUU
3eM/I BOKPYT OCH, HO U B ee obpaitienuu 1o opbute. CnefoBarenbHo, ¢ CoHIla



Mbl MOXXEM 3aMeTUThb TpH [IBDKEHMs, COBeplllaeMble TMa/alol[M TeoM
OJTHOBpeMeHHO (puc. 26):

SRR

Puc. 26. Teno, ceobo0HO0 nadarowjee Ha 3emto, 08UHCemMcsi 0OHOBPEMEHHO 8
HanpaeaeHuu Kacame/nbHOU K MOMY Kpy2080My Nnymu, KOMOpbIl ONUCbIBArOm
MOUKU 3eMHOU nogepxXHOCMU 8cedcmaue 8pawyeHust 3emu.

1) oTBecHOe naZieHre K 3eMHOMW ITOBEPXHOCTH;

2) JBW)KeHHe Ha BOCTOK 10 KacaTe/lbHOM K 3eMHOM MOBEPXHOCTY;

3) aBrkeHre BOKpyr CosHLa.

[TepBoe miepemertienve paBHO 0,5 kM. Btopoe — 3a 10 cekyHj BpeMeHU
rajieHus Tesa — paBHO 1o 1mvpore Mocksel 0,3x10 = 3 kM. TpeTbe ABUKeHUe —
camoe 6bicTpoe — 30 KM B oiHy ceKyHAy. 3a 10 ¢, moka AJUTCS TlaZieHue, TeJlo
nepemMecTuTcss mo 3emHou opbute Ha 300 kM. [lo cpaBHeHMIO CO CTO/b
3HAUWTe/IbHLIM TiepeMellieHreM 00a MpeAbIAYIINX ABWXKEeHUs — %2 KM BHHU3 U
3 KM B CTOpOHY — OyAyT enBa 3ameTHbl; Habsmtozmass ¢ CosHIla, Mbl 0OpaTUM
BHUMaHMe JIMIIb Ha CaMOe 3HauuTe/IbHOe rnepemelreHre. UTo ke Mbl YBUAUM?
[TpumepHO TO, UTO TIOKa3aHO (0Oe3 cobsmrofeHus maciitaba) Ha puc. 27. 3ems
repeMeCcTUTCSl Ha/lleBO, a Tajarollee TeJ0 — U3 TOUKM Ha 3emsie B IPaBOM
TIOJIOKEHUM B COOTBETCTBYIOLYK) TOUKY (TO/IBKO UyTb IOHWXE) Ha 3emsie B
7ieBOM MoNoKeHWU. Ha pucyHke, Mbl CKa3aiu, Maciitab He CcOOMHO[eH: LIeHTP
3emsn 3a 10 cek. mepegBuHercss He Ha 14 000 KM, Kak H300pasun s
HAaIISIIHOCTU XY OXXHUK, a TO/IbKO Ha 300 KM.



Puc. 27. Umo euden 6b1 Habaodamenb, cneosuwjuli ¢ ConHya 3a omeecHbIM
nadeHuem meaa Ha 3emt0, KK NOKA3aHo Ha puc. 24 (macwmab He cobai00eH)

OcTaetcs cfienarth elile 111ar: TepeHeCcTUCh Ha KaKyro-HUOy/Ib 3Be3ay, T. e. Ha
OTZJa/ieHHOe COJHIle, OCBOOOAMB ceOsi OT yuyacTuUsi B [JBW)KEHUM Halllero
cobctBenHoro Cosuija.  OTTyga Mbl  3aMeTHM, 4YTO, ITIOMHMMO  TpeX
pPacCMOTPEeHHbBIX paHee JBWKeHHWH, Majatollee TeJi0 COBepIIaeT ellle U YeTBepToe
— MO0 OTHOLIEHWKD K 3TOW 3Be3fle. BennurHa W HarpaB/ieHHWe YeTBepPTOro
[IBIDKEHUS] 3aBUCAT OT TOrO, Ha KaKyl0 UMEHHO 3Be3/ly Mbl IepeHeC/vCh, T. €.
KaKoe [BWKeHHe COBepllaeT BCSl COJHeUHas CUCTeMa M0 OTHOLUEHUI0 K 3TOH
3Be3ze.

Ha puc. 28 u3o06paxkeH OfWH W3 BO3MOXKHBIX Cy4yaeB, KOTZla COJTHeUHas
CUCTeMa JIBMXKETCSI TI0 OTHOIIEHUIO K BbIOpaHHOM 3Be37ie T0j] OCTPhIM YIJIOM K
TIJIOCKOCTH 3eMHOM opOuThl co ckopocThio 100 KM B ceKyHAY (CKOPOCTU TaKOTO
TiopsiZika y 3Be37 HaOJrofatoTCs U B [IeHCTBUTe/bHOCTH). [IBM>KeHue 3o 3a 10 c.
repeHecet razaronjee tes0 Ha 1000 KM 10 CBOeMy HaripaB/IeHUIO Y, KOHEUHO,
eiiie 6onee yCIOKHUT ero myTh. [Ipy HabMOeHUM C IpYTroi 3Be3/bl MyTh 3TOT
vMes Obl MHYIO BeJIMUMHY U UHOE HarlpaBJieHue.



Puc. 28. Kak npedcmasnsinoch 6bl nadeHue mena Ha 3emmo Habmodamento,
cneosiueMy 3a HUM ¢ omodaeHHOU 38e30bl

MoxxHO 6b1710 ObI MTH U eIlle Jlajbllle: [TOCTAaBUTh BOMPOC O TOM, KaKOW BU/,
uMeeT MyTh Ta/larollero Ha 3eMJIi0 Tesa /ijisi HabmrojaTesisi, pacroioXKeHHOTO
BHe MieuHoro IlyTH M He y4YacTBYIOI[ETO B OBICTPOM /[IBW>KEHUU, KOTOpOE
yBJ€KaeT Hallly 3Be3[JHy}0 CHCTeMYy TII0 OTHOIIEHHIO K JPYrdM OCTpOBaM
BCesileHHOM. Ho HeT Hy»K/bl 3a0MpaThCs Tak Jajieko. Yuraresro siCHO Ternepb, UYTo
C KaX/I0M HOBOW TOUKM 3peHUs] TyTb OJHOTO W TOTO >Ke Tajarolllero Tesa
Tipe/iCTaB/IsIeTCSl COBEPIlIeHHO WHBIM.

He3zemHoe epemsi

Bbl yac pabotanu, uyac otabixanu. OpuHakoBel U 00a TPOMeEXKyTKa
BpeMeHU? be3yC/I0BHO O/IJMHAKOBBI, €C/IM OHU M3MepeHbI C MOMOLIbI0 XOPOLIO
BBIBEDEHHOTO YaCOBOTO MeXaHW3Ma, — OTBETUT OOJBIIMHCTBO rofielt. Kakoit ke
YaCOBOM MeXaHW3M Mbl [O/DKHBI CUMTaThb BepHbIM? TOT, KOHEYHO, KOTOPbI
TIPOBEPeH aCTPOHOMUUECKUMM HaOMH[IeHUsIMU, WHaue TOBOPsl, COI/IaCOBaH C
JBIDKEHWEM 3eMHOI0 1llapa, Bpallalollerocs u/JeaqbHO paBHOMEDHO: OH
TIOBEPThIBAETCSI Ha paBHbIe YITIbl B CTPOTO O/IMHAKOBbIE TIPOMEXYTKH BpEMEHU.

Ho oTkyzna, coGCTBeHHO TOBOpS, U3BECTHO, UTO 3eMHOU IIlap BpalllaeTcs
paBHOMepHO? I[loueMy MbI yBepeHbl, UTO [iBa TOC/el0OBaTe/NbHBIX 000pOTa
BOKPYT OCH COBEpIIAIOTCS Halllel TiaHeToM B ofuHakoBoe Bpemsi? [IpoBepuThb
3TO HET BO3MO)KHOCTHU ZI0 TeX MOp, IOKa BpallleHue 3eM/IU CaMO C/IY>KUT Mepou
BpPEMEHH.

B nocsiegHee BpeMsi aCTPOHOMbBI COUJ/IM T10J/Ie3HBIM [Ijisi HEKOTOPBIX Liesiei



3TOT U3[aBHA Yy3aKOHEHHBLIM oOpa3el] paBHOMEPHOIO [BMKEHUSI BpPEeMEHHO
3aMeHATh APYryuM. V3/10)KMM MOBO/bI U OC/eCTBUSI TAKOW 3aMEeHBI.
TijaTeslbHOe M3yueHe HeOeCHBIX JBW)KeHUM 0OHApY’KH/I0, UTO HEKOTOPhIe
CBETW/Ia B CBOEM [IBU)KEHUU OTCTYIAlOT OT TeOpeTUUYeCKU Tpe[yKa3aHHOro, U
9THU OTCTYIIJIEHUS HeJlb3sl 00BSICHUTh 3aKOHAMH HebecHOlN MexaHUKU. Takue Kak
Obl OecrpUUMHHBIE OTK/JIOHEHWS YCTaHOB/eHbl [A/s1 JIyHBI, [/s TIepBOTO U
BTOpPOro CcryTHUKOB FOnuTepa, ajist MepKypus U fiaxke [Jid BUAUMOIO TOZ0BOIO
nBkeHus ComnHIla, T. e. IS JBVDKeHHUs Hallleli coOCTBeHHOU TijlaHeThl T0 ee
opbuTe. JlyHa, Harlpumep, YK/JIOHSETCS OT TeOPeTUUYeCKOro IMyTH Ha BeUUHHY,
[OCTUTAIOLIYI0 B HEKOTOopble 3moxu 10 1/ MuHyThl ayru, a ComHie — g0 1

CeKyH/Ibl AyTU. AHaiu3 3THUX HeNpaBUIbHOCTel OOHapy)Xu1 B HHUX OOIIyIO
yepTy: BCe JBWKEHHS B HEKOTOPbIM ITepro/, BpeMEeHU COBepLLIavuCh YCKOPEHHO,
a 3areM, B C/eAYIOLIUM MEPUOJ, OMNATb-TAKA BCE pa3oM CTa/ld 3aMelJISThCl.
EcTecTBeHHO BO3HUKaeT MbIC/ib 00 0OIeil TpuuuHe, BbI3bIBAIOLEN TakKue
YKJIOHEHUS.

He kpoeTcsi i1 0011jasi MpUYKMHA B «HEBEPHOCTU» HAILIUX MPUPO/IHBIX YaCcoB,
B Hey/lauHOM BbIOOpe BpallleHus1 3eM/ii Kak oOpa3ija paBHOMEPHOTO JIBM>KEeHHsI?

BBl mocTaB/ieH BOTIPOC O 3aMeHe 3éMHBIX UaCOB. «3eMHbIe Yachl» ObLIM
BPEMEeHHO OTBEPTHYyThl, U UCC/e/lyeMble [BWKeHUs ObUIM M3MepeHbI IPYyTrUMU
TIPUPOJHBIMU YacaMM, OCHOBAHHBIMH JIMOO Ha [BWKEHUSIX TOTO WM JIPYTOro
cnytHuKa FOnuTepa, 6o Ha aABwkeHus X JIyHbl ui Mepkypust.

Okasasnocb, UYTO TakWe 3aMeHbl Cpa3y BHOCAT V/OB/IETBOPUTEIBLHYIO
TIPaBUWILHOCTh B JIBMDKEHHE Ha3BaHHBIX HeOeCHbIX Tesl. 3aTO BpallleHue 3eMiy,
Vi3MepeHHOe HOBbIMM Yacamu, Ipe/CTaB/IseTCs y)Ke HepaBHOMEpHbIM: OHO TO
HEMHOIO 3aMe/jiieTcsi B TedyeHue [eCSATKOB JieT, TO B C/AeAYIOLIUU psf
JeCSITUIeTUHN YCKOPsSIeTCsl, UTOObI 3aTeM HauaTh 3aMe/IJIIThCSI.

B 1897 r. cytku 6putd Ha 0,0035 c. gnuHHEe, yeM B Mpe/IlieCTBOBABIIIHE
rogel, aB 1918 r. — Ha CTOJIBKO Xe Kopoue, ueM B rpomMexyTke 1897-1918 rr.
Heinermnue cytku npumepHo Ha 0,002 c. giavaHee, yem 100 et Hasag.

B 3TOM CMmbICZIE MBI MOXeM CKasarb, UYTO Hallla IlJlaHeTa BpaljaeTcs
HepaBHOMEPHO I10 OTHOLLIEHUIO K HEKOTOPbIM JPYTUM ee [BWXEeHUsIM, a TakxKe K
[BIDKEHUSIM, COBEpLUAIIIUMCS B Halled IUIaHeTHOW CUCTeMe U YCJIOBHO
TIpYHUMaeMbIM 3a [IBUKEeHHs paBHOMepHbIe.

Pa3mep yk/sioHeHUM 3eM/Id OT CTPOrO PpaBHOMEPHOTO (B yKa3aHHOM CMbIC/IE)
BpallleHUs1 BeCbMa HeBe/IMK: B TeyeHue Liesioro crosietuss oT 1680 no 1780 r.
3em/s Bpalllasiach 3aMe//IeHHO, CYTKU YJIMHAJIMCh, U TlJlaHeTa Hallla HaKoMu/a
0Ko/10 30 C. pa3HULIbI MEXAY «CBOMM» U «Uy>KMM» BpeMeHeM; 3aTeM [I0 Hauasa
XIX B. CyTKM yKOpauuMBa/lUChb, B repBble xe 20 jser XX B. ABWKeHUe 3eM/v



CHOBa 3aMeJyIslyioCh, CYTKM OMSTh CTaJU Y[/IUHSTHCS, a 3aTeM BHOBb CTa/d
yKOpauuBaThCs (puc. 29).
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Puc. 29. Kpusas nonpagok, komopble Haoo npubasumb K MOMEHMAam
cpedHe20 8pemeHU, umobbl CKOMNEHCUpOo8amb G/usiHue KoaebaHulli epaujeHust
3emau (no CneHcepy /lxcoHcy). [To0svembl Kpugoli coomeemcmayiom yOAUHEeHUO
CymoK, m. e. 3ameO0neHul0 epaujeHuss 3emau; NOHUMCEeHUsl — YCKOpeHUIO
gpaujeHust

Hpe,qnonaraeMLIe IIPUYKUHBI 23THUX W3MeHeHUN MOI'yT OBLITE Pa3/INYHLI:
JIYHHbI€ TIIpW/IMBbI, KWM3M€HEHHE OJHhaMeTpd 3€MHOI'O ]_H{:l];)aIl1 n T. I BAECB
BO3MO)XHbI Bd’>XHbI€ OTKPLITUSA B 6y,qy1ueM, Koraga dABJ€HHE 35TO II0JIYUHT
BCeCTOPpOHHEE OCBelleHune.

I'de HauuHalomcs mecsiybl U 200b1?

B MockBe 1ipobuno ABeHajiath, — HacTymuiao 1 sHBaps. Ha 3amaz ot
Mocksbl Tipoctupaetcsi eije 31 nekabpsi, a Ha BoCcToK — 1 sHBaps. Ho Ha
mapooOpa3Hoii 3emsie BOCTOK U 3amaji Heu30e)KHO [O/DKHBI BCTPETUTHCS
3HAUMT, [JOJ/DKHA I7ie-TO CyLeCTBOBAaTh U IpaHulia, oTjesstoas 1-e uncio ot 31-
ro, THBaph OT /leKabps1, HACTYIIUBILWM TOZ, OT MPebIYIIero.

['paHuIla 5Ta CyIeCcTByeT W Ha3bIBA€TCs «JIMHWEW TepeMeHbl JaThbl»; OHa
MPOXOJUT uepe3 bepuHroB TpO/MB W TAHETCA MO BoJaM THUXOro OkKeaHa
npubM3nTeLHO BAOAL MepyiaHa 180°. Ee TouHoe mosioykeHHe Oripe/iesisieTcs
ME>XIYHapOJHBIM COTI/IallleHUEM.

Ha 3T0ii-TO BOoOOparkaeMoii TMHUMU, TiepecekKaroleii 6e3/1rjHbie TIPOCTOPbI
TuX0ro okeaHa, COBepllIaeTCs BIIePBble HA 3eMHOM Illape CMeHa Yuces, MeCsL|eB,
netT. 31ech Kak Obl TIOMEIAOTCS BXO/HbIE /IBepU Halllero KajeHJapsi; OTCroJa



TIPUXOJAT Ha 3eMJI0 HOBbIe UMC/ia Mecslla, 3[eChb yKe HaXOAUTCS U KOJbiOesb
HOBOTO roia. PanbIiie, uem rzie 661 To HU OBLJIO, HACTYTAET 3/1eCh KaXK/AbI HOBBIM
JleHb Mecsilja; pPOJMBIINCh, OH OeXXUT Ha 3amaji, oberaeT 3eMHOM IIap U CHOBA
BO3BpallaeTCsi K MECTY POXKIE€HHUs, YUTOObI NCUE3HY Th.

Poccust paHblile BCeX CTpaH MUpa NMPpUHUMAeT Ha CBOK TEPPUTOPUIO HOBBIM
JleHb Mecslla: Ha MbIce JleXKHeBa KaXJOe UHC/I0 Mecsla, TOAbKO UTO
poauBIlieecs: B Bojlax bepuHroBa mposvBa, BCTyMaeT B HaCe/IeHHBINM MUP, UTOObI
HauaThb CBO€e IIIeCTBUE Yepe3 BCe yYacTh cBeTa. U 3mech ke, y BOCTOYHOM
OKOHEUHOCTH A3MHM, THU KOHUAIOTCsI, UCIIOJIHUB CBOIO 24-UacoBYIO CTy>KOY.

WTak, cMeHa [AHeM TIPOMCXOAUT Ha JIMHUU TepeMeHbl fAaThbl. [lepBbie
KPYTOCBETHbIE IMyTeIlleCTBeHHUKH, He YCTaHOBUBIIIHE 3TOW JIMHUM, COWUMUCH B
cuete JAHel. BoT moanvHHBIA paccka3 AHTOHUs [luraderThl, CIyTHUKA
MarenniaHa B ero KpyrocBeTHOM MyTellleCTBUM:

«19 wutonsi, B cpedy Mbl yBHJleld OCTpOBa 3e/IeHOTO MbICa M CTalu Ha
SKOPb. .. UTOOBI y3HaTh, TTPABU/IBHO JIM BeJIM Mbl Hallld KOpabesibHbIe YKypHaJIbl,
MBI BeJle/IM CIIPOCUTh Ha Oepery, Kakoil cerofHsi feHb Hezenud. OTBeTWIH, UTO
yeTBepr. JTO HAC YAWBWIO, TIOTOMY 4YTO II0 HAIllUM >KypHa/siaM Obl/la TOJIBKO
cpefa. Ham Ka3anoch HEBO3MOXKHBIM, UTO MbI BCe OIIMOINCh Ha OJIUH J€Hb. ..

BriocseAcTBMM Mbl y3Ha/lIA, YTO B HallleM MCUUCIEHWM He ObIIO0 HHU
Masieuiie OmuOKU: TITbIBS TOCTOSSHHO K 3amafly, Mbl C/Ie[JOBa/ii ABMKEHUIO
CosHIIa ¥, BO3BPATUBILKCh B TOT K€ MYHKT, 0/DKHBI ObI/IM BhIraJaTh 24 yaca 1o
CpPaBHEHUIO C OCTaBIIMMUCS Ha MecTe. Hy)KHO TO/MIBKO MOAymaTh HaJl 3THM,
YTOOBI COT/IACUTHCSI».

Kak >ke MOCTymarT Ternepb MOpeIUIaBaTe/d, KOria IepeceKaroT JIMHUIO
natbl? UToObI He COMBATBHCS B CueTe JHEH, MOPSKH IIPOIMYCKAlOT OAWH [eHb,
eC/Id UAyT C BOCTOKA Ha 3ara/l; Korja >ke repecekaroT JIMHUIO J1aThl C 3arajia Ha
BOCTOK, TO CUATAIOT OJIUH U TOT e JIeHb JIBaX/bI, T. €. TToc/e 1-ro ync/aa onsitb
cunTaroT 1-e. BoT rmoyeMy HEBO3MOXHa B [€HMCTBUTEIBLHOCTH MCTOPUS,
paccka3zaHHas ’Kronem BepHom B pomaHe «Bokpyr cBeta B 80 jgHei», rae
MyTellleCTBeHHUK, OO0bexaBIIIMii BOKPYI CBeTa, «IpUBE3» Ha POAUHY
BOCKpeCeHbe, KOrjla TaM ObL ellje TOJLKO TIPe/IeCcTBYIOIINN AeHb — cyb0ora.
OTO MOIVIO TIPOM30MTH JIMIIL B 310Xy MaresiaHa, IIOTOMYy 4TO TOrjia He ObLIo
elje COrNalleHusi O «JIMHUM AaTbl». HeBO3MOXKHBI B HalllK THU U NPUKJIFOUEHUS
BpOZe TOro, 0 KOTopoM pacckasan Jarap Ilo B myTtke «Tpu BOCKpeceHbsi Ha
OJJHOM HeJierie»: MOPSIK, 00bexaBIliii 3eM/TI0 C BOCTOKA Ha 3ariaji, BCTPETU/ICS Ha
pOAiHE C JIPYyryMM, COBEPIIMBIIMM KpPYyrOCBeTHOEe TIIJlaBaHHWE B 0OpaTHOM
HarnpaBienuu. OIH yTBep)KZAasl, UTO BOCKpeCceHbe ObLI0 BUepa, JPYyroil — uTo
OHO OyzeT 3aBTpa, a UX IPUSTe/b, HUKYlA He OTIPaB/SBIINNCS, 00BSBUII, UTO
BOCKpeCEeHbe — CErOfiHsI.



YroObl MpU KPYroCBeTHOM TIyTellleCTBUU He ObUIO pacxoXKAeHus C
KajeHjapeM, Cje[yeT, ABUrasCb Ha BOCTOK, KaK Obl MpPHUOCTaHAB/IWBAThCS
HEMHOTrO B cueTe /iHel, fnaBast CosHITy ceOsi IOTHATh, T. €. CUUTATb OIHU U Te XKe
CYTKM JBaXK/ibl; MPY IBV)KEHUU >Ke Ha 3ara/i Ha/lo, HalpoTHB, MPOMYyCKaTh OJHU
CyTKHY, uT00OBI He oTcTaTh OT CosTHIIa.

Bce 310 Kak OyATO He 0COOEHHO XHWTpbie BeIlld, OFHAKO JaXe B Hallle
BpeMsi, CITyCTs UeThbIpe CTOJIeTHs 1oc/ae MaresiaHa, jaieko He BCe YMeIOT B HUX
CO3HaTebHO pa300paThCs.

Ckos1bko namHuy 8 ¢eepase?

3AJAYA

Kakoe Haubosiblllee UM Kakoe HauMeHbIllee UUC/IO TSATHUL] BO3MOXKHO B
deBpasne?

PEIIIEHUE

OObIYHO OTBEYAKT, UTO Haubosblllee YUCAO TATHUL] B (eBpane — 5,
HauMmeHblllee — 4. Be3yc/ioBHO BepHO, UTO ec/iu TepBoe (eBpassi BUCOKOCHOTO
rojia maZiaeT Ha MSTHULLY, TO U 29-e UMC/I0 MPUJETCS B TMATHULLY, BCEX TISITHUI]
OKa’keTcs Torja oS.

OfHaKO MO)XHO HacuuTaTb W BJBOe OOJibIlle TISITHUL] B TeueHWe OJHOTO
deBpasiss. Boobpa3ute Kopabsb, COBepIIAOIUI PeNCchl MeXy BOCTOUHBIM
Geperom Cubupu 1 AJISICKOM; OH Pery/sipHO MOKK/aeT a3uaTCKuii Oeper KaxKayro
nsiTHULTY. CKOJTBKO HaCUMTaeT KaruTaH 3TOro Kopabsis MATHUL| B (heBpajie Takoro
BHCOKOCHOTO T0/la, B KOTOPOM 1-e UKC/I0 MPUIILIOCh Ha MATHUIY? Tak Kak OH
riepeceKkaeT JIMHUIO JaThl C 3arajia Ha BOCTOK U TiepeceKaeT B TISITHULLY, TO OyaeT
UMeTh eXXKeHeJle/IbHO TI0 JBe MSATHHUIbI KPsiZly, a BceX MNSTHUL] HacuuTaeT 10.
HanpoTuB, KanuTaH, MOKU/AtOIM Oepera ASICKU KaXK/bli UeTBepr U WY
K 6eperam Cubupu, OyzeT B cueTe AHel TPOMYCKaTh KakK pa3 MITHULLY; 3a BeCh
MeCsil] OH He HaCUMTaeT HU OJJHOM TISITHULIBI.

WTak, BOT TIpPaBWIbHBLIM OTBET Ha BOIMPOC 3ajlaud: HauboJsbIllee UKCIO0
TISITHUL], BOSMOXKHBIX B (peBpasie, — 10, HaMeHbIllee — HYJIb.



I'/1aBa BTOpas
JIYHA 1 EE IBMXKEHUA

Moso0oil uau cmapwiti mecsay?

Bu/is1 Ha HeGe HeToJIHbIN AUCK JIyHBI, He BCIKUM 6e30I1MO0YHO OITpe/1e/uT,
MOJIOZIOW JId 3TO MeCsl] WIM OH Yy)Ke Ha yiepOe. Y3Kuil cepr HeJaBHO
HapOAMBIIEr0oCsi Mecslia U ceprl cTtapod JIyHbl pa3/iduaroTCs TOJIBKO TeM, UTO
oOpailjeHbl BBIMYKJIOCTbIO B  TPOTHUBOMOJIOKHbIE CTOPOHBI. B ceBepHOM
TMOJIyllIapuy MOJIOZION Mecsl] BCer[a HarpaB/ieH BbINYK/IOW CTOPOHOM BIIPaBo,
cTaphblii — BieBo. Kak 3amoMHUTE Ha/ieXXHO U 6e301mbouHo, Kyla Kakoi Mecsi]
CMOTpUT?

[To3Bost0 cebe TIPeA/IOKUTE TaKyH0 MIPUMETY.

[To cxoncTBYy cepma uaM Tonymecsila ¢ OykBamu P wmm C  J1eTKo
oripe/ie/IuThb, PACTYILWH /I Tiepe; HaMU Mecsl] (T. €. MOJIOZION) Ui cmapbiti.

MHeMoHUUecKasi TpuMeTa HMeeTcss My (¢paHiy30B. OHU COBETYHOT
MBICJIEHHO TMPHUCTaB/sATh K poram MoayMecsia MpsiMy0 JIMHUIO; TOIy4YaroTCs
naruHckue OykBbl d uau p. bykBa d — HauanbHass B cjoBe «dernier»
(mocnemHW) — yKa3bIBaeT Ha TOC/IEHIO0 UeTBEPTh, T. €. CTapbiv Mecsl]. bykBa
p — Haua/ibHasi B CJioBe «premier» (TepBbiii) — yKa3biBaeT, uTo JIyHa B (a3se
TepBOi ueTBepTH, BOOOIIe — Mo/iofiast. Y HeMIIeB TOXKe CyIlleCTBYeT MpaBUJIo,
cBsizbiBatoltiee (hopmy JIyHbI C omnpefiesieHHbIMA OyKBaMHU.

OTUMH MpaBUIaMHd MOXKHO TOJIb30BaThCsl TOJILKO B C€BEPHOM TOJTyLLIapUU
3emmu. [Jns ABctpanuu unu TpaHCBaasisi CMBIC/ TIPUMeT Kak pa3 obpaTHbiii. Ho
Y B CEBEPHOM T10JyIlIapUK OHU MOTYT OKa3aThCsl HEMPUMEHUMbIMU — UMEHHO B
FO)KHBIX IIIMPOTaX.

Yske B KppiMy 1 B 3akaBKa3be CepIl U MOAyMeCsl] CUJTbHO KIOHSTCSI HabOoK,
a ellle I0)KHee OHU COBCEM JIOXKaTcsl. b3 sKkBaTopa BUCSLLMN Ha TOPU30HTE CepIl
JlyHbl KaxkeTcsi inOO TOH/IO/ION, Kauaroleiicss Ha BoMHax («uenHOK JIyHbI»
apabCKuX CKa30kK), nmM00 CBeT/IoON apkoi. 37ilech He TOJATCS HU PyCCKas, HU
dpaHily3cKasi IPUMeThI — U3 JiexXauel Ay»KKHW MOXXHO C/iesiaTh TI0 JKeJlaHUio 00e
napsl OykB: P u C, p u d.

YToOBI 4 B 3TOM C/Ty4ae He OIIMOUTHCS B Bo3pacTe JIyHbI, Ha/I0 0OpaTUThCS
K aCTPOHOMMYECKHMM MpU3HaKaM: MOJIOJIOM MecCsil] BUJIeH BeuepoM B 3amaZiHOU
yacTy Heba; cTapblii — OYTPY B BOCTOYHOM uacTu Heba.



JlyHa Ha ¢nazax

3AJJAYA

Ha puc. 30 nepen Hamu — uiar Typuuu (mpexxkauii). Ha HeMm uMeeTcs
n3obpaxeHre JIYHHOTO Cepria M 3Be3flbl. DTO HABOJUT HAC Ha CJieAyHolue
BOIPOCHI:

1. Cepr kakoro Mecsitia u306pakeH Ha (yiare — MOJIO/[OTO UK CTaporo?

2. MoryT /i1 nyHHBIN cepn W 3Be3/ia HabMogaThCsl Ha Hebe B TOM BU/E, B
KaKOM OHM TOKa3aHbl Ha (piare?

Puc. 30. ®naz Typyuu (npedtcHull).

PEIIIEHUE

1. BCcroMHYB yKa3aHHYIO TOTBKO UTO TIPUMETY M TIPUHSIB BO BHUMaHWE, UTO
dyiar pUHA/IJIEXKUT CTPaHe CEeBEPHOTO IMOJTyIapysi, YCTaHABIMBAEM, UTO MeCHL]
Ha ¢iare cmaphblii.

Puc. 31. INouemy 38e30a He Modcem Obimb 8UOHA MeXHCOy po2amu Mecayd

2. 3Be3/1a He MOXKET ObITb BHJHA BHYTPH AuCKa JIyHbI, OTIOTHEHHOTO [0
kpyra (puc. 31, a). Bce HebecHble cBeTWla ropa3fo jasbiie JIyHbI W,



C/1e[JOBaTe/IbHO, OJDKHBI €10 3aC/IOHAThCS. X MOXKHO BHUZIeThb TOJIBKO 3a KpaeM
HeoCBellleHHOU yacty JIyHbl, Kak moka3aHo Ha puc. 31,6.

JItobombiTHO, UTO Ha coBpemeHHOM (hnare Typiuu, TOXKe cofeprKallem
n300pakeHre JIYHHOTO Cepria U 3Be3[ibl, 3Be3/la OTO/IBUHYTa OT Cepria UMeHHO
Tak, Kak Ha puc. 31, 6.

3azaoku /iyHHbIX a3

Jlyna mnonyuvaetr cBou cBer OT COnHL|a, ¥ MOTOMY BBINYK/asi CTOPOHA
JIYHHBIX CEpIIOB /I0JDKHA ObITh, pa3dymeeTcsi, oOpaiijeHa K CosHITy. Xy[J0XKHUKU
yacTeHbKO 00 3ToM 3a0biBatoT. Ha BbiCTaBKax KapTHMH He PeAKOCTb YBHUZETh
nagAmadT ¢ rosymecsiieM, oopaijeHHbIM K COMHITYy CBOel TpsSIMOii CTOPOHOM;
TI0Ta/IaeTCsl U JIYHHbIW Cepr, NOBepHyThiM K COMHIy CBOMMU poramu (puc. 32).

Puc. 32. Ha naHdwagme donyujeHa acmpoHomuuecKkass owubka. Kakas?
(Omeem 8 mekcme).

Hapjo, Bripouem, 3aMeTUTh, UTO MPaBU/IbHO HapHMCOBaTh MOJIO/ION MeCsl] He
TaK TIPOCTO, KaK KakeTcs. [lake OIBbITHbIe XY[JOXKHUKH PHUCYIOT Hapy>KHYIO U
BHYTPEHHIOIO /IyTU JIyHHOTO cepra B ¢opMe monykpyroB (puc. 33, 6). Mexay



TeM MOJYKPYIiyt0 (OpMy uMeeT TOJbKO Hapy)KHas [Ayra, BHYTDEHHSST ke
npefcTaB/isseT €000 MOy IIUIC, TIOTOMY 4YTO 3TO TIOAYKpPYyr (TpaHuIia
OCBeIIIeHHOM YaCTH), BUMMBIM B mepcrieKTuBe (puc. 33, a).

Puc. 33. Kak Haoo (a) u kak He Hado (6) uzobpasxcamb AyHHbIU cepn

Henerko [jaTb /AyHHOMY Cepry U TpaBU/IbHOE TI0JIOKeHWe Ha Hele.
[Tonymecs 1 JiyHHBIN Cepl HepeKO paclioyaratoTcs 1o OTHOLEeHUIo K CoJHLy
JIOBOJIHO 03ajjaunBatoiiiM obpasoMm. Kaszanoce Obl, pa3 JlyHa ocBelaeTcs
CosnHLeM, TO TipsiMasi JIMHUS, COeUHSIONast KOHL[bI MecsiLja, JO/DKHA COCTaB/IsATh
NIPSIMOM yTOJI C JIydoM, uayiimm ot ComHija K ee cepefuHe (puc. 34).

Puc. 34. INonoxceHue ayHHO20 cepna omHocumenbHo CoaHya

WHaue rosopsi, 1eHTp CoJsiHLIA [O/DKEH HaxXOAWUTbCS Ha TeprHeHAUKYJspe,
TIPOBE/IEHHOM uepe3 Cepe/IiHy MpSMOi, COeIUHSIOIIeN KOHLbI Mecsitja. OHaKo
NpaBU0 3T0 COOMIOAAeTCs TOMBKO [jii y3KOrO Cepria, PaciioyioyKeHHOTo



Heroziasieky oT CosHija. Ha puc. 35 moka3aHo TojokeHHe Mecsilja B Pa3HbIX
dazax orHOcuTenbHO yyueld ConHila. BrieuaTnieHve momydaeTcs Takoe, CJIOBHO
nyur CoJiHIIa UCKPUBJISIIOTCS, TIPEXK/Ie UeM 0CTUYb JIyHBI.

Puc. 35. B kakom nosnoxceHuu omHocumenbHo ConHya mbl euoum JIyHy 6
pasHbix ¢pasax.

Pasragka kpoetcsi B cienytomieM. Jlyu, uaymmii ot ConHua K JlyHe, B
JeNCTBUTETbHOCTU TMEePIIeH/IUKY/IsSPeH K JIMHUW, COeAUHSIIOIeN KOHLIbI Mecslia,
Y B MPOCTPAHCTBe TpeZCcTaB/sieT coboM mpsiMyro MUMHUK. Ho a3 Hain pucyet
Ha HeOe He 3Ty TPSIMYHO, a ee TIPOEKLIMIO Ha BOTHYTHIM HeOecHbIN CBOf, T. e.
KpUBYIO IMHUIO. BOT mouyemy HaMm U TipeAcTaBisieTcs, uto JlyHa Ha Hebe
«TIOBeIlleHa HerpaBUIbHO». XYIOKHUK O0/DKeH U3YUUTb 3TU O0COOEHHOCTH U
yMeTb [1IepeHOCUTh UX Ha MOJIOTHO.

/leotliHas naaHema

[BoviHasi mlaHeta — 3T0 3emysi ¢ JlyHoW. OHM KWMeEKOT MpaBO Ha 3TO
Ha3BaHWe I[I0TOMY, YTO CIYTHHUK Halll Pe3KO BbIJe/seTCd Cpejyd CITyTHHUKOB
[APYrUX IUIaHeT 3HAYMTebHOM BeIMYMHOM M MacCOM IO OTHOLLIEHHIO K CBOeu
1|eHTpaIbHOM T71aHeTe. ECTh B COTHEUHOM cHCTeMe CIYTHUKU abCcomoTHO Oonee
KpYTIHbIe U Oosiee TshKesible, HO 10 CPAaBHEHHIO CO CBOeM 1[eHTPabHOU T/IaHeTOM
OHM ropaszio Mejpue, yeMm Hauia JIyHa 1o oTHoueHuro K 3emse. B camom fere,
roriepeyHuK Haiedt JIyHbl Oofbllle YeTBepPTH 3eMHOT0, a IOTMepeyHUK
OTHOCUTEJIbBHO CaMOro KPYITHOIO CIIyTHWKA JPYTUX IUIAHeT COCTaBJisieT TOJIBKO
10-r0 ;oo momepeyHuKa cBoeu miaHeThl (TpuToH — criyTHUK HerityHa). Hanee,
Macca JlyHbl coctaisier 1/81 mMaccel 3eMin; MeXIy TE€M CaMbId TSDKEIbIM U3
CITyTHUKOB, KaKOM CyIlleCTByeT B COiHeuHoM cucteme, — Il cnythuk FOnurepa —



cocrabyisieT MeHee 10 000-1 oMM MacChl CBOEH LIeHTPabHOMW MJIaHEeTHI.

Kakyto [0/110 0T MacChl LieHTpaIbHOW MJIaHeThI COCTAB/IsIeT MacCa KPYIHbIX
CIIYyTHUKOB TIOKa3biBaeT Tabnuuka Ha cTp. 86. Bbl BuauTe U3 3TOTO
COMOCTAaB/IeHUs, YTO Haila JIyHa 1o cBoer Macce COCTaB/sieT CaMyH KPYITHYHO
JIOJTF0 CBO€M 1]eHTPa/IbHOM TIJIaHEeTHI.

Tpetbe, uTO pgaer cucreme 3emsis — JlyHa MpaBO TIpUTA3aTh Ha
HaMEHOBaHHE «BOMHOH IJIaHeThI», — 3TO TecHas 0/M30CTh 000MX HebeCHBIX
Ten. MHOTHe CIyTHUKW [IPYyTMX TIUIAaHEeT KPY)KaTCsd Ha Topas3fo OoJbIINX
pPacCTOSIHUSIX: HEKOTOpble CryTHUKKA HOnuTepa (Hampumep, AeBATbIM, puc. 36)
Kpy’KaTcs B 65 pas gablie.

@I .
. IX cnymAuk
Jemas
** flyna

Puc. 36. Cucmema 3emns — JIyHa no cpasHeHuro ¢ cucmemoti FOnumepa
(pasmepbl camux HebecHbIx mea NOKa3aHbl 6e3 cobaodeHus macuumabda)

B CB3u C 3TUM HaxXOQUTCS TOT JIOOOMBITHBIA (haKT, UTO TIyTh,
onuckiBaeMbIi JIyHoW BOKpyr CosiHLIa, OUeHb Majio OT/IMYaeTCs OT MYTU 3eMJIN.
OTO MOKaXKeTCsl HeBePOSTHbIM, €C/IA BCIIOMHUTb, 4TO JIyHa [ABWXKeTCS BOKDYT
3ems Ha pacctosiaud moutu 400 000 kM. He 3abyznem, ogHako, uto moka JIyHa
coBepIllaeT OfiuH 0OOPOT BOKPYr 3emid, cama 3eM/si ycrieBaeT MepeHecTUCh
BMeCTe C Hel0 IMpUMepHO Ha 13-10 [j0/IF0 CBOero rofoBoro nyty, T. e. Ha 70 000
000 km. IlpencraBbTe e cebe kpyroBoit myTh JIyHel — 2 500 000 kM —
PaCTSIHYTBIM BO/Ib paccTosHusl, B 30 pa3 OGonbinero. YTto ocTaHeTcs OT ero
KpyroBoii ¢opmbl? Huuero. Bor nouemy mnyTh JlyHbl okosio CosiHLIA MOYTH
C/IMBaeTCsi ¢ opbuToil 3eM/H, YKJIOHSSICh OT Hee /Wb 13-10 e/JBa 3aMeTHBIMU
BBICTynIaMHd. MO)XHO [J0Ka3aTb HECJIO)KHBIM pacyeToM (KOTOPBIM Mbl He CTaHeM
37iecb 00peMeHsITh M3/I0KeHUs ), uTo TyTh JIyHbl MpU 3TOM BCIOAY obOpallleH K
ConHily cBOeil 602Hymocmbio. ['py0o TOBOpSi, OH TI0 BUY MOX0X Ha BBIMYKJIbIH
TPUHA/L[aTUYTOJIbHUK C MATKO OKPYIVIEHHBIMU YITIaMHU.

Ha puc. 37 Bbl BUAUTE TOUHOe H300pakeHue TiyTed 3emau u JIyHbl B
TeyeHUe OJHOro mecsua. IlyHKTHpHast MMHUA — MyTh 3eMJIH, CIUIOLIHAsA — MYTh
Jlynbl. OHU Tak OMU3KU JPYT K JPYTY, U4TO AJis pa3fie/ibkHOTO0 UX M300pakeHUs
TIPUIIJIOCh B35iTh OYeHb KPYMHbIA MacilTab uepTeka: TIONEPEUHUK 3eMHOM
opbuthl 31ech paBeH Y2Eciu Obl B3aTh i Hero 10 cM, To Haubosbliee



PaCCTOAAHHE Hd 4YepTeXe MeXay oboumMu MMyTAMHA ObLIO ObI MEHBIIIe TOJ/IINHBI
I/I306pa>KaI-OH_[I/IX WX JIMHUM. CMOTPH Ha 3TOT 4epTeXK, Bbl HAIVIAAHO Y6E)K,Z[aETECb,
uTo 3eM/s U HYHa ABHXXYTCS BOKPYT COJIHI_[a I[I0YUTH I10 OJHOMY U TOMY K€ ITYTH
N 4TO HAMMEeHOBdHUIe I,Z[BOIL/'IHOI‘/'I IIJIAHETHBI TIIPUCBOEHO MM dCTPOHOMdMM BIIOJ/IHE
CHpaBe,Z[JII/IBO.@
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Puc. 37. MecsauHblli nymb JIyHbl (cnaowHas AuHusi) u 3emau (nyHKmup)
gokpy2 ConHya

Utak, pans Habmogatensi, miomerrieHHoro Ha ConHile, nyTh JIyHBI
TIpeJiCTaBUICs Obl C/ieTKa BOJIHUCTOW JTMHUWEW, TOUTH COBIaZatoleid ¢ opouToit
3eM/IM. OTO HUCKOJILKO He MPOTUBOPEUMUT TOMY, YTO [0 OTHOLUEHHIO K 3emiie
JlyHa ABWKETCS 110 HeOOJIBIIOMY 3JUIUIICY.

[IpyuvHa, KOHEYHO, B TOM, YTO, I/IAAA C 3eM/Id, Mbl He 3amMeyaeM
TiepeHoCHOro ZIBWKeHus1 JIyHbl BMecTe ¢ 3emseil TI0 3eMHOU opOuTe, Tak Kak
CaMU B HeM y4acTBYyeM.

ITouemy Jlyna He nadaem Ha CoaHye?

Bonpoc mMoxeT moka3atbCs HavBHbIM. C Kakou cratd JlyHe maziaTh Ha
Connue? Beap 3emns npuTsardBaer ee CwWibHee fganekoro CosHIA u,
eCTeCTBEeHHO, 3acTaBJisieT oOpalrarbCst BOKpYT ceosl.

Yurarenu, Tak Aymaroliye, OyayT yAWB/IEHbI, y3HaB, UTO /1eJ10 06CTOUT Kak
pa3 Haob6opoT: JIyHa cuibHee TIpuTsSruBaeTcss iMeHHo CofHIeM, a He 3emieid!

Yrto 3T0 Tak, nmoka3biBaeT pacuetr. CpaBHUM CUJIbI, IPUTSITUBatOLMe JIyHy:
cuny Conarja 1 cuny 3emsd. OGe CHIBI 3aBUCAT OT JIByX OOCTOSITE/NBCTB: OT
BEJIMUUHBI NPUTITUBAIOIE MacChl M OT PACcCTOSIHUSI 3TOM Macchbl 0 JIyHBI
Macca Comnniia 6osbitie Mmaccel 3emu B 330 000 pas; Bo cTombKo e pa3 CostHije
TIpUTSTHBaio 0wl JIyHy cunbHee, HeXend 3eMJist, ecyid Obl paccTostHUe [0 JIyHbI
Ob1710 B 0601X C/TydastX 0JJHHAKORO.



Ho ComnHue npumepHo B 400 pa3 pgasnbiie ot JlyHsl, yem 3emsa. Cuna
TIDUTSDKEHUsT yObIBaeT TPOTIOPIIMOHABHO KBA/[paTy pacCTOSTHUS; TI03TOMY
npurskedne CosHIA Hazfo yMeHbIMTh B 4002, T. e. B 160 000 pa3. 3Hauwur,
COJIHeYHOe NpuTsbKeHue cuibHee 3eMHoro B 330000/160000 T. e. B aBa C
JIUIIIHUM pasa.

Utak, JlyHa mnputsaruBaercsi CoJsiHLIEM B[BOe CUJIbHee, 4eM 3eMJIei.
[Touemy >ke Torjia, B camoM Jiene, JIlyHa He oOpyimivBaetcs Ha Cosnnije? [Touemy
3emnsi Bce ke 3actapiisieT JIyHy oOpaiijaTbCsi BOKPYT Hee, a He OepeT Bepx
nerictere ConHua?

JlyHa He naziaeT Ha CoJiHIlE 10 TOW >XKe TIPUUYMHE, M0 KaKOW He majiaeT Ha
Hero u 3emssi; JlyHa obGpaiaercsi okono ConHila BMecTe C 3emyel, U
niputsiratenbHoe [elictBue CosiHIla pacxopyeTcsi 0e3 ocTaTka Ha TO, UTOObI
TIOCTOSTHHO TIepeBO/IUTh 00a 3TH Tejla C TIPSIMOTO MyTH HAa MCKPUBJ/IEHHYHO
opbuty, T. e. TipeBpalllaTh TNPSIMOJUHENHOe [BWKeHUe B KPUBOJIUHEMHOe.
HNoctaTtouHo 6GpocuTts B3rJisA/] Ha puc. 38, UToObI yOeJUTHCS B CKa3aHHOM.

Y WHBIX unTaTesell, MOXKeT ObITb, OCTA/I0Ch HEKOTOpOe cOMHeHMe. Kak ke
3TO BCe-Taku BbIXOAuT? 3emns TsaHeT JIyHy K cebe. ConHile TsHeT JIyHy C
Oosblnieit cuno, a JlyHa, BMecTo TOro uToObl majath Ha CoJsHIlE, KPY>KUTCS
okomo 3emsnd? 3OTO, AENCTBUTENBHO, ObIIO ObI cTpaHHO, ecnu Obl CostHile
TIpUTATUBAJIO K cebe Tosbko JIyHy. Ho oHo mpuTsirvBaet JIyHy BMecTe ¢ 3emiel,
BCIO «/IBOVWHYIO IIJIaHeTy», U, TaK CKa3aTb, He BMeLlVBaeTCs BO BHYTpPEHHUeE
OTHOILLIEHUSI YJIeHOB 3TOW Tapbl Mexay coboil. Crporo roBopsi, K CosHIly
TIDUTSATUBAETCS OOIIUI 1IeHTP TSHKeCTH CucTeMbl 3emsiss — JIyHa; 3TOT LIEHTp
(Ha3biBaeMbIli OGapulleHTpOM) U obOpaiijaeTcs BOKpyr CosHIa TOf, JefCTBUeM
COJIHEUHOTO TIPUTsDKeHHs. OH HaXOMTCs Ha PACCTOSIHUM 2/ 38MHOIO pajjiyca OT

1[eHTpa 3emM/id 10 HampaejeHuto K JlyHe. JlyHa u 1ieHTp 3eMau oOpaljaroTcs
BOKDYT OapulieHTpa, COBepIiiasi OiuH 000pOT B TeueHue MecsIia.

Budumas u Hegudumasi cmopoHbl JIyHbl

Cpenu 3¢ deKToB, AOCTaBAsIEMBIX CTEPEOCKOTIOM, HUUTO He MopakaeT Tak,
Kak BuZ JIyHbI. 371eCh BOOUMIO BUUIIIB, uTO JIyHa ZieMcTBUTENBHO I1apoobpa3sHa,
MeXZy TeM KaK Ha TIOJJIMHHOM Hebe OHa Ka)KeTCs IIJIOCKOW, KaK YalHbINA
TIO/THOC.

Ho kKak TpyAHO MOAyuuTh MOAOOHYIO CTepeoCKOonuueckyro Gororpaduio
Halllero CIyTHHUKA, — MHOTHE JlayKe He T0/[03peBatoT. [/1s1 U3roToB/IeHUs ee HaJjo
ObITH XOpOIIIO0 3HAKOMBIM C OCOOEHHOCTSIMH KarlpU3HBIX [IBV)KEHHM HOUHOTO



CBeTu/a.

Heno B Tom, uTo JIyHa 06Xx0auT 3eMJII0 Tak, uyTo oOpailjeHa K Heil BCe BpeMsi
ofiHOW U TOM >ke cBoeill cTopoHoul. Oberasi BOKpyr 3emsid, JIlyHa Bpalijaetcs
BMeCTe C TeM U BOKDPYT CBOel ocu, ripuueM o00a JABM>KeHHs 3aBepIatoTCs B OJUH
Y TOT JKe IIPOMEXXYTOK BpeMeHHU.

Ha puc. 38 Bbl BUANUTE IIUIC, KOTOPBIM JO/DKEH HarisgHO M300pa)kaThb
opbury JIyHbl. UepTe)k HaMepeHHO YCU/MBAeT BHITSHYTOCTb JYHHOTO 3JUTUTICA;
Ha CcamMOM Jiejie 3KCI[eHTpUCHUTeT ayHHOUM opbutsl 0,055 mumu 1/18. IpeacTaBUTh
TOYHO Ha MaJIeHbKOM UepTeXKe JIYyHHYI0 OpOUTY Tak, uTOObI 171a3 OT/IMUK/ ee OT
Kpyra, HEeBO3MOXXHO: TpPY BeJIMUMHe OOMbIION TIOMYOCH JaXe B Liebld MeTp
Majasi onyoch Oblia Obl KOpoue ee Bcero Ha 1 MM; 3emsst OTCTOsiia ObI OT
1[eHTPa TOJLKO Ha 5,5 cM. UToObI slerye ObUIO TIOHATD JlanbHeliiee 00bsiICHEHNE,
Ha pUCYHKe HauepueH 0oJsiee BBITSHYTBIM 3/UTUTIC.

Puc. 38. Kak JlyHa oOsudicemcss 60okpye 3emau no ceoelli opbume
(nodpobHocmu 8 mekcme)

WTak, BooOpa3uTe, UTO 3/UTMIIC Ha PUC. 38 eCTh MyTh JIyHbI BOKPYT 3eMJIH.
3emsisi moMelljeHa B Touke O — B OIHOM U3 (POKYCOB 3/mrca. 3akoHbl Keriepa
OTHOCSITCS He TOJIbKO K JBW)XXEHHUSIM T1aHeT BOKPYT COJIHLIA, HO U K [IBM)KEHUSM
CITYTHUKOB BOKPYT II€HTPA/IbHLIX TUIAaHET, B YaCTHOCTU K oOpaiijeHut0 JIyHbI.



CornacHo BTopoMy 3akoHy Kerutepa JlyHa 3a yeTBepTh Mecsilia IIPOXOAUT TaKOU
nyte AE, uro momags OABCDEpasHsieTca '/, momjagy snaunca, T. e.

wiomagu MABCD (paBeHctBo miioianed OAE 1 MAD Ha HalleM 4epTexe
TIOATBEPIKAAeTCs MpUOIM3NUTeIbHBIM paBeHCTBOM Tuioijazei MOQ u EQD).
Wtak, 3a yerBepTh Mecsna JlyHa mpoxogut mnyTb oT A no E. BpaieHue e
JlyHbl, Kak ¥ BOOOIlle BpallleHue IJlaHeT, B OT/IMuMe OT UX oOpailleHusi BOKPYT
CosHija, TIPOMCXOJUT paBHOMEPHO: 3a 1/4 Mecsilja OHa MMOBOPAYMBAETCSI POBHO
Ha 90°. ITosTomy, Korzma JlyHa oka3biBaeTcsi B E, paguyc JIyHbl, obpallleHHbIN K
3emre B Touke A, onuieT aAyry B 90°, u OyzeT HarmpaB/ieH He K Touke M, a K
HEKOTOPOU ApPYyrou Touke, jieBee M, Heropaneky ot gpyroro ¢okyca P jyHHOU
opbutsl. OTTOro, uTo JIyHa UyTh OTBEPHET CBOE JIULI0 OT 3eMHOT0 Habmrofarers,
OH CMOXXEeT YBHU/IeThb C NPaBOM CTOPOHBI Y3KYHO TMOJIOCKY TIpeXKze HeBUAUMOM ee
1oyioBUHBI. B Touke EJ/Iyna moka3bIBaeT 3eMHOMY HaO/ofaresnto yxe 0Oosee
Y3KyH0 TIOJIOCKY CBOeil O0OBbIYHO HEBUAMMOW CTOPOHBI, MOTOMYy 4To yron OFP
MeHbltie yria OEP. B Touke G — B arnoree opOouThl — JIyHa 3aHMMaeT Takoe >Ke
TIOJIOKeHWe T10 OTHOLLEeHUIO K 3emsie, Kak UM B nepuree A. Ilpu panbHeiem
CBOeM /[BWKeHUU JlyHa OTBOpauuBaeTcsi OT 3eMJIA Y)Ke B IPOTHMBOIIOJIOKHYHO
CTOPOHY, TIOKa3blBasi Halled TIlaHeTe [APYTryr TMOJ0CKY CBOeM HeBUAUMOU
CTOPOHBI: I10JI0CKA 3Ta CHaya/a paclIvpsieTcs, II0TOM CY)KUBaeTCs, U B TOUuke A
JIyHa 3aHUMaeT IpexHee I0JI0’KeHUe.

Msbi yOeauinich, UTO BC/IEACTBUE IIMITAYECKOW (DOPMbI JIyHHOTO IyTH
COYTHUK Haill o0OpailjeH K 3emJie He CTPOrO OfHOMN U TOM >Ke CBOel TI0JIOBUHOM.
JlyHa Her3MeHHO oOpalijeHa OfIHOM U TOMU ke CTOPOHOM He K 3emie, a K IPyroMy
dokycy cBoeit opOuThl. [ Hac ke OHa T[OKAuMBaeTCsl OKOJIO CpeJHero
TIOJIOXKeHUsT Hario/jobre BeCOB; OTCHJa M aCTPOHOMHUYECKOe HauMeHOBaHUe
3TOTO TIOKAUMBAHUS: «JTMOpaIusi» — OT JIaTUHCKOTO cjioBa «libra», o3Hauatorero
«Becbl». BenmnurHa nubpaiuu B KaXk/[0M TOUKe M3MepsieTCsl COOTBETCTBYHOIIUM
yIJIOM; HarpuMep B TOouke is mubpaius paBHa yriny OEP. Haubosbitas BenmuvHa
mbpaiuu 7°53', T. e. mouTH 8°.

MHTepecHO MPOoC/IeUTh 3a TeM, KakK HapacTaeT U yObIBaeT yros Jubpaliuu C
niepeaBrxkeHreM JlyHbl 110 opbute. [ToctaBuM B D OoCTpue LUPKY/sS U OMUILIEM
ayry, npoxoasinyro yepe3 ¢okycol O u P. OHa nepecedyeT opOUTy B TouKax B u
F. Yrnet OBP v OFP Kak BIUCaHHbIE paBHble TIOJIOBUHE LIEHTPAJIbLHOTO YIJia
ODP. Otcrofia BBIBOAUM, UTO MpU ABM>XeHuu JIyHel oT A 1o D nvbpariys pacTtet
CHavyasia OBbICTpO, B TOukKe B [gocTUraeT TMOJIOBUHBI MaKCUMaJIbHOM, 3aTem
TIPO/IOJDKaeT HapacTaTh Me[jieHHO; Ha myTu oT D go F nubpauys yObiBaet
CHayasia MeJ/iJleHHO, TIoToM ObicTpo. Ha BTOpOI monoBHHe 3/ivrica aubparius
MeHsIeT CBOIO BeJIMUMHY TeM >Ke TeMIIOM, HO B 0oOpaTHyt0 cTopoHy. (BenuuuHa



mubpaliii B Ka)K[OW Touke OpOUTHI MPUOIM3UTENbHO TPOMOPIMOHAIbHA
paccrosiHuio JIyHbI OT GO/BINION OCH JIUTICA. )

To mokauviBanue JIyHbI, KOTOpOe MblI Celdac pacCMOTpesv, Ha3bIBaeTcs
mubpatueii 1o gonrote. CryTHUK Halll TIO/[BEP)KEH ellle U [pyroi aubpaimu —
no mupoTe. [110CKOCTh JMyHHOM OpOWTHI HaK/JIOHEHa K TUIOCKOCTU 3KBaTopa
JIynel Ha 6%2°. [To3TOMYy MBI BUAMM JIyHY C 3eM/IM B OJHUX CJ/Iy4yasixX uyTh C HOra,
B [IpyTUX — C CeBepa, 3arvisi/blBas HEMHOIO B «HEBUAUMYIO» II0JIOBUHY JIyHbI
yepe3 ee MO/OChL. JTa MOpaLys 10 IIMPOTe JocTuraeT 642°.

OObsicHUM Temepb, KakK T0/Ib3yeTCss acTPOHOM-(oTorpad OMuCaHHBIMU
JIeTKUMU TIOKaUMBaHUSIMU JIYHBI OKOJIO CPeJHEro ToJIoyKeHUs], YTOObI TIOMYUUTh
CTepeoCKoNuyeckue CHUMKU ee. UuTaresnb [J0orajblBaeTcsi, BEPOATHO, UYTO [JIs
9TOr'0 HaZ0 TMOACTePeYb /1Ba TAKUX I10/10KeHUs JIyHbI, TPy KOTOPLIX B OJHOM OHa
6bia GbI TIOBEPHYTa 110 OTHOLIEHMIO K JAPYroMy Ha jocTaroussii yroml2! B
ToukaXx A u B, Bu C, C u D u T. g. JlyHa 3aHMMaeT HaCTO/IbKO pa3/iiuHbIe T10
OTHOLLIEHUIO K 3eMJie TI0JIOXKeHHUs], UTO CTepe0CKONUYeCKrue CHUMKU BO3MOXKHBI.
Ho 31ecy mepes Hamu HOBOe 3aTpyJHEHUe: B 3TUX [OJIOXKEHUsX pasHulla B
Bo3pacte JIyHbl, 14—2 CyTOK, yepecuyp BejMKa, TaK 4YTO IIOJIOCKA JIYHHOH
TI0BepXHOCTH BO3J/1e Kpyra OCBellleHUsI Ha OJHOM CHUMKe y’Ke BBIXOZUT U3 TeHHU.
OTO /7151 CTePe0CKONMUUeCKUX CHUMKOB HeZIoMycTUMO (Tio/iocka OyzeT 6secTeTs,
Kak cepebOpsiHasi). Bo3HuKaeT TpynHas 3ajaua: TMoJCTepedb OfWHAKOBbIe (ha3bl
JlyHbBI, KOTOpbIE OT/IMYAIOTCS BETMUMHON J/MOpaiuu (Mo A0nrore) Tak, YTOOBI
KPYT OCBeLLeHHs TIPOXOAWII TI0 OJHUM U TeM XKe [ieTasIsIM JIYHHOW MOBEPXHOCTH.
Ho u 3Toro HegoCTaTOyHO: B 000OMX TIOJIOKEHUSIX [O/DKHBI OBbITH  elle
OZIMHAKOBBIe MMOpAIUU T10 LIUPOTE.

Haii uyutarenb eBa I CTaHET U3TOTOB/ISIThH JiyHHbIe CcTepeodoTorpaduu.
Crioco6 ux rosiyueHusi 00bsICHEH 3/1eCh, KOHEUHO, He C TIPAKTUUeCKOU 11e/Iblo, a
JLIL [T TOTO, uTOOBI pajii Hero paccMOTpPeTb OCOOEHHOCTU JIYHHOTO
NBWDKEHUs1, Jatolliie aCTPOHOMaM BO3MOXXHOCTh YBUZIETb HeOOJIBbIIYIO MOIOCKY
00OBIUHO HE/IOCTYITHOM HaOJIo/IaTe/0 CTOPOHBI Halllero CriyTHUKa. biarogaps
o00enM NyHHBIM TUOpaLMsM Mbl BUAUM, B 00ll[eM, He TOJIOBUHY BCel JTYHHOM
rnoBepxHOCTH, a 59 % ee. 1o 3anycka B CoBerckom Coro3e TpeTheu
KOCMUUECKOW pakeTbl B CTOpPOHY JIyHbl 41 % /iyHHOW TIOBEpXHOCTU ObLI
HeJOCTYIIeH U3yUYeHUHO.

Kak ycTpoeHa 3Ta 4acCTb MOBepPXHOCTU JIyHBI, HUKTO He 3Has. [leyanuch
OCTpPOYMHBIe TIOTIBITKH, TPOZO/KUB 00paTHO UaCTH JIYHHBIX XpeOTOB U CBeT/IbIie
TI0JIOCHI, Tepexofsiiyve ¢ HeBUAUMOM uacTu JIyHbl Ha BUUMYI, HabpocaTh
rajlaTeJikHO HEKOTOpble TMOAPOOHOCTU HEeJOCTYITHOM HaMm T0JIOBUHBL. B
pesynbrare 3arycka 4 okrsa6ps 1959 roma aBTOMaTHUeCKOW MeKIJITaHETHOU
craHiyu  «JlyHa-3» TonyueHbl QoTtorpadguu obpaTHON CTOpOHBI JIyHBI.



CoBeTcKye yyeHble TO/IyUYWUIU MPaBo JaTh Ha3BaHWS BHOBb OTKPBITBIM JIYHHBIM
obpa3zoBanusiM. Kpatepbl Ha3BaHbI UMEHAMU BbIJAIOIIUXCS JesTesied HayKu U
Ky/lbTyphl — JIoMOHOCOBa, LIronkoBckoro, JKomuo-Krwopu v pyrux, NprcBOeHbI
Ha3BaHWs BYM HOBBIM MopsiM — Mopro Mockssl 1 Mopro Meurtel. BropruHo
obparHasi cTtopoHa JIyHbl Obuia cdoTorpadrpoBaHa COBETCKOM CTaHIuel
«30H[1-3», 3anyujeHHou 18 urons 1965 ropa.

B 1966 ropy «JIlyHa-9» MArko ImipuayHuIach U Iiepejajia Ha 3eMJIt0
n3obpaxxeHue jiyHHOro mei3axa. B 1969 roay nyHHomy Mopto CrioKoncTBUst
TIPUIIIOCh UCTIBITaTh OecriokoicTBo. Ha cyxoe AHO 3TOrO «MOpsi» OMyCTU/IaCh
rocajiouHasi KabvHa amMepUKaHCKOTO KOCMHYecKoro kKopabss «ArmosiioH-11».
ActponaBtel Helim ApMcTpoHT ¥ OaBUH OJIIpUH CTav MepBbIMU 3eMJISIHAMU,
KOTOpble CTYIWIM Ha II0BepXHOCTb JIyHbl. OHM yCTaHOBW/IMA HECKOJIBLKO
npubOopoB, B3s/M 00pa3ijbl JYHHOTO TPYyHTA W BepPHY/IMCh Ha KopabJib,
OXKUZABIIMKM MX Ha opbute. ITunotupoBan «AnosuioH-11» Matikn Kommuns. 1o
koH1la 1972 roga Ha JlyHe no6biBasu ellje MSITh aMePUKAHCKUX IKCIeIULINH.

OpgnoBpemenHo B CCCP 3amyckanuch K JIlyHe aBTOMaruyeckre CTaHLuu. B
1970 romy «JIyHa-16», OnyCTUBLIMCH Ha MOBEPXHOCTb JIyHBI, BIIepBble B3sjia
o0pa31ibl JIYHHOTO IPyHTa U I0CTaBW/Ia UX Ha 3eMstto. B ToM ke roay «JIyHa-17»
BBITyCTW/IAa HA TTIOBEPXHOCTh HAIEro CIyTHUKA CaMOXOAHBIA «JIyHOX0A-1». DTOT
BOCBMUKOJIECHbINE pO0OOT, TIOXOKWN OJHOBPEMEHHO Ha ueperaxy M Ha
apMeNCKYI0 TO0JieByt0 KyxHto, 3a 301 cyTku mporen modytd 11 KWIoMeTpoB U
nepegasn Ha 3emmo 20 000 cHumkos, 200 raHopam 1 B 500 TOUKax IPOBOAUII
YCCJlejoBaHKe TPYHTa.

YyTh mo3xke «JlyHa-20» mipuBe3/a Ha 3emsit0 00paslibl TPyHTa M3 TOPHOTO
parioHa JIyHbl, HegOCTymHOro Ajs acTpoHaBTOB. B 1973 ropy «JlyHa-21»
otrpaBwia B noxop «JIlyHoxox-2», koTopeii 3a 4,5 Mecsia rpoexan 37 Kw,
uccienysi penbed MeCTHOCTM UM cocTaB rpyHTa. O6a KosecHbIXx poboTa
YIIPaBJISIUCh C 3eMJIU 110 PaZMo U CUCTeMaTthuecky repejasanu B LIYII cHuMku
JIYHHBIX TIeW3akei, pe3y/bTaTbl aHajqv3a IpyHTa. ABTOMarhueckas CTaHLUA
«JlyHa-24» (1976 r.) npobGypuia JiyHHbI! TPYHT Ha TyOWHY 2 M U /I0CTaBU/IA
170 r ero o6pa31ioB Ha 3eMJIto.

Bhicka3biBaeMasi HEPeJJKO MBIC/Ib O CYLeCTBOBaHHWH aTMOC(epbl U BOAbI Ha
obOparHoii cTopoHe JIyHbl He O0OOCHOBaHa W TIPOTMBOPEUUT 3aKOHaM (DU3UKU:
ecnu HeT atMocdepbl U BOJIbI Ha OZJHOM CTOpOHe JIyHbI, TO He MOXKeT ObITh UX U
Ha JIpyrou (K 3ToMy BOIMPOCY MBI ellle BepHeMCs).

Bmopas J/Iyna u syHa JIyHbl




B meyatu Bpemsi OT BpeMeHU TIOSIBJISIFOTCS COOOIIeHUsl, UTO TOMY WU
WHOMY HaOJIrofiaTest0 y/aaoCh BUJETh BTOPOTO CIyTHUKA 3eM/id, BTOPYHO ee
Jlyny.

Bompoc 0 cyijecTBOBaHWU BTOPOTr'O CIyTHUKA 3em/ii He HOB. OH uUMeeT 3a
coboii ayimHHYH0 uctoputo. Kro uutan poman XKions BepHa «W3 myiiku Ha
JIyHy», TOT TIOMHUT, BEPOSITHO, UTO y>Ke TaM YIOMHHaeTcsi 0 BTopout JlyHe. OHa
TaK MaJjla ¥ CKOPOCTb ee TaK BeJIMKa, UTO >KUTeu 3eM/i HabmoaTh ee He MOTYT.
@®paniy3ckuit actpoHoM IItu, — roBoput JKrone bepH, — 3anopo3pun ee
CyllleCTBOBaHMe U OTpeZiesu repuo/, ee oOpaiijeHust BOKpyT 3eMu B 3 u. 20 M.
Pacctosinue ee OT moBepxHOcTH 3emiu paBHO 8140 kM. JI0OOMBITHO, UTO
aHIVIMUACKUN >KypHan «3HaHWe», B crathbe 00 actpoHomuu y JKronsi BepHa,
cuuTaeT CCbUIKy Ha IITH, Kak ¥ camoro I1ty, nonpocTty BeiMbIlLLIeHHbIMA. Hu B
OfIHOM HIUK/IONeANH 00 3TOM acTpOHOMe /IeliCTBUTE/NLHO He yroMuHaeTcs. U
BCe-Taku Co0o00IlleHWe pOMaHWCTa He BbIMbIILIeHO. [lupekTop Tymy3ckoit
obcepBaropuu IItu B 50-X rojiax MpoIIOro CTO/IeTHUS IeCTBUTENbHO OTCTauBasl
Cyl[ecTBOBaHHe BTOpOH JIyHbI, — MeTeopuTa C MepuojgoM obpairieHus B 3 u.
20 M., Kpy>Katuerocs, rpasza, He B 8 000, a B 5 000 KM OT 3eMHOU OBEPXHOCTH.
MHeHre 5TO pas3fensyiocb M TOrAa JMIIb HEMHOTMMHM aCTPOHOMAamH,
BIIOC/IE[ICTBUM >Ke ObLI0 COBepIlieHHO 3a0biTo. TeopeTUueCKu B [IOMYIeHUU
CyLLIeCTBOBaHHS BTOPOrO, OY€Hb MEJIKOTO CIYTHUKa 3eM/Id HeT HUYero
npoTuBoHayyHoro. Ho mnomo6Hoe HebecHoe Teno /AO/DKHO ObIIO  Obl
HabMo/aThCsl He TOJMBKO B Te peJKWe MOMEHTBI, KOT7la OHO TIPOXOJUT
(kakymmmcsi obpaszom) mo aucky JlyHel wuau CosHia. [Jake ecid OHO
oOpaijaeTcsi Tak OnM3ko K 3emsie, 4YTO [JO/DKHO TIpU KakaoM obopote
TIOTPY>KaThCs B LIUPOKYIO 3€MHYIO Te€Hb, TO U B TAKOM Cy4yae MOXKHO ObLI0 Obl
ero BU/IeTb Ha YTPEHHEM U BeuepHeM HeOe CUSIIOIIUM SIPDKOM 3Be3/[0M B jydax
Comuna.lY BrLicTphIM [BWKeHHMeM M UYacTbIMM BO3BpAIljeHMSAMH 3Be3jia 3Ta
nipuBJieKa Obl K cebe BHUMaHHe MHOTUX HaOsrofareneil. B MOMeHTBI MOTHOTO
CONHEYHOro 3aTMeHusi Bropasi JlyHa Takke He YyCKO/lb3HYy/na Obl OT B3opa
actpoHoMoB. CiioBoM, ecid Obl 3emsst JelcTBUTeNbHO 00671a/jana BTOPBIM
CIIyTHUKOM, €ro cayyanoch Obl HabmomaTh JOBOJIBHO 4YacTo. Mexay Tem
OeccriopHbIX HaO/TIOIeHU He ObLIO HU O/IHOTO.

Crporo rosopsi, y 3emd UMerOTcsl, KpoMme JIyHbl, elje ABa criyTHUKa. He
VICKYCCTBEHHBIX, a BIIOJIHE eCTeCTBEeHHbIX. /l He KpOIleuHbIX, a TakKoro e
pa3mepa, Kak u cama JIyHa. Ho, xoTs1 3Tu «JIyHbI» OBLIA OTKPBITHI yKe aBHO (B
1956 r., nonbCckuM acTpoHOMOM KOp/bLIEBCKKM), BUIETh UX OUYEHb Maj0 KOMY
yZaBajsochk. Bce meso B TOM, UTO 3TU CITyTHUKM LIEJIMKOM COCTOSIT U3 MbLUIU. DTH
nbuieBble «JIyHbI» MepemelaroTCsd Cpeu 3Be3J M0 TOM JXe Tpacce, YTO U
Hacrosijass JlyHa, u ¢ ToW ke ckopocTbto. OpHa onepekaer JIyHy Ha 60



I'pajJlyCcoB, Jpyrasi Ha CTOMBKO ke OTCTaeT. VI oT 3eM/Iu uX OTZAe/seT TaKoe Ke
pacctosiHe, Kak u JIyHy. Kpast 3Tux «JIyH» pa3sMbIThl, UTO OY€Hb 3aTPYHSET
Hab/oeHue.

Hapsiny ¢ rpobnemoii BTopoii JIyHbI CTaBUJICS TakKyKe BOIIPOC O TOM, HET JI
y Hatei JIyHbI CBOeT0 MajieHbKOTO CITyTHUKA — «JTyHbI JIYHBI».

Ho HernocpeACTBeHHO V/JOCTOBEPUTLCS B CYIIIeCTBOBAHUHM TI0Z00HOTO
JTIYHHOTO CIyTHHUKA OU€Hb TPYAHO. ACTPOHOM MYy/IbTOH BBbICKa3biBaeT 00 3TOM
ciieytolye cooOpaykeHust:

«Korga JlyHa CBeTUT IIO/IHBIM CBeTOM, ee cBeT wiu cBeT CosiHLUA He
TIO3BOJISIIOT Pa3/IMUMTh B COCE/ICTBE C HEI0 OueHb MajieHbKoe Teso. To/MbKo B
MOMEHTBI TYHHBIX 3aTMeHHM CyTHUK JIyHbI MOT ObI ocBematbcst COJTHIEM, B TO
BpeMsi KaK CoceJlHWe YyuyaCTKU Heba OblmM Obl CBOOOAHBI OT BAUSHUS
paccestHHOro cBeTa JIyHpl. TakuM 06pa3om, /IUIlb BO BPeMs TYHHBIX 3aTMEeHUM
MOYKHO ObIJI0 ObI HaZIeSITBCSI OTKPBITH HEeOOJIbIIIOe Teso, oOpaiiaroiieecs: 0OKOIO0
Jlyuel. Takoro poja W}CC/IeOBaHUS Y)Ke TIPOU3BOJUIMCH, HO peabHbIX
pe3y/bTaTOB He /1ajii».

ITouemy Ha JIyne Hem ammocgepbi?

Borpoc 3TOT MpUHAIEXXUT K TeM, KOTOpPbIE YSICHSIIOTCS, €C/IM CHauasa UX,
TaK CKas3aTb, NepeBepHYTb. [Ipexxge yem roBopuTh O TOM, Tnouemy JlyHa He
yZAep>KUBaeT BOKpYT cebst atMocdepy, MOCTaBUM BOIIPOC: TIOUEMY yZepKUBAeTC s
arMocepa BOKPYT Hailleli COOCTBEHHOM TI/IaHeThI? BCrioMHMM, UTO BO3AyX, Kak
W BCSIKWAW Ta3, MpeACTaB/sieT XaoC He CBA3aHHBIX MeXAy co00M MOoJeKy,
CTPEMUTE/IbHO [JBWKYILIMXCS B pa3/iMyHbIX HarpaBieHusix. CpefHsii UX
ckopoctb npu t = 0 °C — oKomo % KM B CeKyHZy (CKOPOCTb DY>KeHMHOM IIyJIH).
[ToueMy >ke He pas/eTalOTCd OHUM B MHUpPOBOe NpocTpaHCTBO? Ilo ToM ke
TIpUYMHe, 10 KAaKOW He yjeTaeT B MUPOBOE TMPOCTPAHCTBO W PY)KeiHasi IyJisl.
WcTOLMB SHEpPrui0 CBOEro [BW)XKEHWs] Ha TMpeoflojieHhe CUJ/bl  TSKeCTH,
MOJIeKy/ibl MafjatoT o6paTHO Ha 3emsito. Boobpasute 65113 3eMHOI TOBEPXHOCTH
MOJIEKYJ1y, JIETSLYIO OTBECHO BBepX CO CKOPOCTBIO ¥2 KM B ceKyHAy. Kak BbICOKO
MOJKET OHa B3/1eTeTh? HeTpygHO BBIUMCIUTB: CKOPOCTh V, BbICOTA MoAbeMa h u
YCKOpPEeHMEe CUJIbI TSPKEeCTHU g CBsI3aHbI CieAytolei (popmyomu:

v = 2gh.

TTozicTaBUM BMeCTO V ero 3HadeHue — 500 m/c, BMecTo g — 10 M/c?, nmeem



250 000 = 20h,
OTKyZa
h =12 500 m = 12%km.

Ho ecsiiv MoJsieky/ibl BO3yxa He MOI'YT B3JieTarh Bbille 125 kM, TO OTKyza
OepyTcsi BO3AYyIIHbIE MOJEKY/bl BbIllle 3TOW TpaHuUllbl? Beas Kucaopof,
BXOJAIIMM B cocTaB Haiedi armocdepbl, obpa3oBanicsi 0113  3eMHOM
TOBEPXHOCTU (M3 YIVIEKMC/IOTO rasa B pe3ysbrare [esTeJIbHOCTH PacTeHHUH).
Kakasi »ke cuia nojiHsIa U yaep>xuBaeT ux Ha BbicoTe 500 u 6osiee KUIOMETPOB,
rme 0e3yC/OBHO YCTaHOB/IEHO TIPUCYTCTBUE CJeloB Bo3ayxa? dusuka Jaert
371eCh TOT K€ OTBeT, KaKOW yCJIbIIaau Obl MbI OT CTaTUCTHKA, eC/Id Obl CIIPOCHIH
ero: «CpeHsis MPOJO/DKUTENIBHOCTE YesioBeueCKor Ku3HU 70 JjieT; OTKyza ke
GepyTcst 80-eTHUE cTapuKu?» Bce e/10 B TOM, UTO BBITIO/IHEHHBIA HaMU pacyeT
OTHOCHUTCS K CpeJiHel, a He peasibHOUM Monekysne. CpefiHsis MosieKysa obnajaer
CeKyH[JHOM CKOPOCTBIO B %2 KM, HO peasibHble MOJIEKY/bl ABWKYTCS OIHU
Me/iJieHHee, Apyrue ObicTpee cpenHeii. [IpaBza, MpOLIEHT MOJEKY/, CKOPOCTh
KOTOPBIX 3aMeTHO OTKJ/IOHSIeTCSI OT CpefiHel, HeBeJIMK U ObICTpO yObIBaeT C
BO3paCcTaHWeM BeJIMUMHBI 3TOr0 OTK/JIOHeHWs. M3 Bcero uwWciia MOJEKYyJ,
3aK/TIOUAOIUXCS B JAHHOM o0beme kuciopoga 1pu 0°, Tonsko 20 % obmajator
ckopocThio oT 400 10 500 M B CeKyH/y; NpUOIU3UTENIBHO CTOMBKO >Ke MOJIEKYIT
aBmkeTcsi co ckopocteto 300—400 m/c, 17 % — co ckopoctero 200-300 m/c, 9 %
— co ckopoctero 600-700 m/c, 8 % — co ckopoctero 700-800 m/c, 1 % — co
ckopocThio 1300-1400 m/c. HebGosbltiasi yacTb (MeHbIle MWITHOHHOW J0JTH)
MoJieKy/1 uMmeeT ckopoctb 3500 M/c, a 3Ta CKOpPOCTh [IOCTaTOYHA, UTOOBI
MOJIeKYJIbl MOIVIA B3JIeTeTh Jaxke Ha BbIcOTy 600 Km.

HeiicTuTenbHO, 3500° = 20h, otkyga h=12250000/20 T. e. cBbiiie 600 KM.

CTaHOBUTCS MOHATHBIM MPUCYTCTBUE YaCTUL] KUCJIOPOZA Ha BbICOTe COTeH
KWJIOMETPOB Ha/] 3eMHOM MMOBEPXHOCTBIO: 3TO BbITEKAeT 13 (PU3UUeCKUX CBOWCTB
ra3oB. MoJieKynbl KWC/IOPOZA, a30Ta, BOASHOIO Tapa, YIVIEKUC/IOrO rasa He
00s1a71at0T, O/IHAKO, CKOPOCTSIMU, KOTOPhIe TI03BOJIUU Obl UM COBCEM TMOKUHYTh
3eMHOU wwiap. [js 3TOro Hy)KHa CKOPOCTb He MeHblle 11 KM B CekyHAy, a
MoZI0OHBIMUA CKOPOCTSIMU TIDU HEBBICOKMX TeMIiepaTtypax o0/aZlaloT TOJbKO
eJUHWYHbIe MOJIeKY/bl Ha3BaHHbIX ra3oB. Bor moueMy 3em/si Tak IIPOYHO
yAep>XUBaeT CBOIO arMochepHyr0 000/0uKy. BblunciieHo, uTO /51 TIOTEepU
MOJIOBMHBI 3araca Ja)ke CamMoro Jerkoro M3 ra3oB 3eMHOW aTMocdepbl —
BOJIOPOAA — [O/DKHO TPOMTH UHKCIO JieT, Bblpaxaromjeecsi 25 1udpamu.
MW/UTMOHBI JIeT He BHECYT HMKAKOrO M3MeHEeHUsi B COCTaB M MacCy 3eMHOHU



aTMocdephl.

Yrobbl pa3bsCHUTH Tereph, nmodyemy JlyHa He MOXeT y[ep)KUBaTb BOKPYT
cebst IoZ100HOI XKe aTMocdepbl, 0CTaeTCs 10CKa3aTh HEMHOTO.

HamnpsbkeHue cumbl TskeCTH Ha JIyHe B 11ecTh pa3 cjabee, ueM Ha 3emiie;
COOTBETCTBEHHO 3TOMY CKOPOCTh, HeoOXxoquMasi /Jisi TIPeO/IoSIeHUs] TaM CHJIbI
TSDKeCTU, TOXKe MeHbllle 1 paBHa Bcero 2360 mM/c. A Tak KaK CKOPOCTb MOJIEKYJI
KMC/IOpOZla U a30Ta MpPU yMEPEeHHOW TeMrepaType MOXXeT IpPEeBbIIaTh 3Ty
BeJIMUMHY, TO TOHSATHO, uTO JIyHa A0o/mpKHA Oblla ObI HEMPEPBIBHO TEPSITb CBOIO
atMocdepy, ecyii Obl OHa y Hee 0Opa30BbIBaIaCh.

Korpa yneTtyuatcst Haubosee ObICTpbie U3 MOJIEKY/I, KPUTUUECKYI0 CKOPOCTh
NpUOOpeTyT JApyrue MOJeKy/ibl (TakoBO CJiefICTBUE 3aKOHA pacrpefesieHust
CKOpPOCTeW MeXJy 4YaCTUllaMu ras3a), ¥ B MHPOBO€ MNPOCTPAaHCTBO [JOJDKHBI
6e3BO3BpaTHO YCKO/b3aTh BCe HOBbIe W HOBBIE YaCTHUIBI aTMoChepHOM
000J/10UKH.

[lo wWcTeueHMM [JOCTAaTOYHOrO TIPOMEKYTKa BpPEMEHW, HUUTOXXKHOTIO B
Maciitabe MuUpo3zaHusi, BCsi atMocdepa MOKWHET TMOBEPXHOCTh CTO/b C1abo
TIPUTSATHBAIOIIero HeGeCcHOro TeJa.

MOo>XHO [10Ka3aTb MaTeMaTUUeCKU, UTO eCJIU CPeHsIsi CKOPOCTh MOJIEKYJT B
atMocgepe MJaHeThbl [a)ke BTPOe MeHbllle mpefenbHOW (T. €. COCTaB/sieT AJis
JIynbl 2360: 3 = 790 m/c), To Takasi aTMOC(epa /0/DKHa Hall0JIOBUHY pacCesiThCsl
B TeueHHe HeCKOJIbKUX HeJlenb. (YCTOMUHMBO COXPaHAThCS aTMocdepa HeOeCcHOro
Te/la MOXKET JIMIIb TPU YCJOBUM, UTO CPeJHSsi CKOPOCTb €e MOJIeKY/l MeHbIIIe
OJTHOU MSITOM JJOJIU OT MpeieJIbHOM CKOPOCTH.) BhiCcKa3biBaiack MbIC/Ib — BEPHEE,
MeuTa, — UTO CO BpeMeHeM, KOI/la 3eMHOe 4e/I0BeYeCTBO TMOCETUT U MOKOPHUT
JIyHY, OHO OKDY>KUT ee MCKYyCCTBeHHOU arMoc(epol U ciesiaeT TakuM 0bpa3om
TIPUrOHOM it oburtanHus. ITocie cka3aHHOTO UWTATEeNIO JIOJDKHA OBITH sICHA
HeCOBITOUHOCTD TOI00HOTO TIPeTIPHSTHSI.

OTtcyTcTBUe aTMochephl y Halllero CIyTHUKA — He CJTy4allHOCTh, He Karlpu3
TIPUPO/IbI, @ 3aKOHOMEPHOe C/ie/ICTBHEe (DU3MUeCKHUX 3aKOHOB.

[TOoHATHO Tak)Ke, YTO MPUUYUHBI, IO KOTOPBIM HEBO3MOXXHO CYIIleCTBOBaHUE
armMocdepsl Ha JlyHe, 10/DKHBI 00YC/IOB/IMBATL ee OTCYTCTBHE BOOOIIle Ha BCeX
MHPOBBIX TeJlax CO CabbIM HampspKeHWeM CHJIbl TSDKeCTH: Ha acTepouiax M Ha
OOMBILIMHCTBE CITyTHUKOB IJIaHET.

Pazmepbl /IyHH020 Mupa

O6 »5TOM, KOHEUHO, C TIOJTHOW OMpe/ieJIeHHOCTbI0 TOBOPST UMC/IOBbIE
JaHHble: BequuvHa Auametpa JIyHel (3500 kM), moBepxHOoCTH, obObema. Ho



yucia, He3aMeHUMble TIDU pacueTax, OecCWIbHbI JlaTb TO HaIJIsJHOe
npeZicTaB/ieHde O pa3Mepax, Kakoro TpeOyeT Haie BooOpaxeHue. IlonesHo
OyzeT oOpaTUTHCS [I/Is1 3TOTO K KOHKPETHBIM COTIOCTAB/IEHUSIM.

CpaBHUM JIyHHBIM Marepuk (Begp JlyHa — CIUIOLIHOM Marepuk) C
MarepukaMu 3eMHOro miapa (puc. 39). JTo ckaxeT HaMm Oosblile, HeXenu
OTBJ/IEUEHHOE YTBEpXKJEeHue, YTO MOJIHas MOBEPXHOCTh JIYHHOrO 1iapa B 14 pa3
MeHbllle 3eMHOW TMOBepxXHOCTU. [lo uucay KBajpaTHBIX  KWUJIOMETDPOB
TIOBEPXHOCTh Halllero CIyTHUKA JIMIIIb HEMHOTHM MeHbIIle TOBePXHOCTU 00enx
Awmepuk. A Ta yacth JIyHbl, KoTOpasi obpailieHa K 3emsie U JOCTyITHA Halllemy
Hab/Tr0/IeHUI0, TIOUTH B TOYHOCTH paBHa Tuiomaau HOxHol AMepuku.

Puc. 39. Pasmepbl JlyHbl no cpaeHeHuro ¢ mamepukom Eeponbi (He
cnedyem, OOHAKO, 3AK/AHUAMb, UMO NOBEPXHOCMb JYHHO20 WApd MeHbule
nosepxHocmu Egponbt)

YTtoObI clie1aTh HAIVISIAHBIMUA Pa3Mephl JYHHBIX «MOpei» 0 CPaBHEHUIO C
3eMHbIMH, Ha puc. 40 Ha KapTy JIyHbI Ha/OXeHbI B TOM >Ke MacIiiiTabe KOHTYPbI
YepHoro u Kacrmiickoro mopei. Cpa3y BHAHO, UTO JIyHHble «MOpS» He
0CO0EHHO BeJIMKU, XOTS M 3aHMMAIOT 3aMeTHYI0 4YacTh JucKa. Mope SIcHocCTH,
Haripumep (170 000 kv?), TpubIM3UTensHO B 2% pasa MeHble Kacruiickoro.

3aTo Ccpeau KO/bLeBbIX TOp JIyHbI UMEROTCS TIOAJIMHHbIE TWUraHThl, KaKUX
HeT Ha 3emsie. Hampumep, KpyroBoul Bajl Topbl [pumanbiy OXBaTbIBaeT
TIOBEPXHOCTh, OOJIbIITYI0, HEeXKeH TIIolaib 03epa batikan. BHyTpu 3To# ropsl



MOTJI0 ObI 11eJTUKOM TTIOMEeCTUTBCSI Hebo/IbIlloe roCy[lapCcTBO, HarpuMep benbrus,
vy LIBentapus.

Puc. 40. 3emHble Mopsi no cpasHeHuio ¢ AyHHbiMuU. YepHoe u Kacnutickoe
Mopsi, nepeHeceHHble Ha JIyHy, ObLiu 6bl mam Oonble 6cex AyHHbIX Mopell
(yugppamu obo3HaueHbl: 1 — Mope [loxcdetli, 2 — Mope SlcHocmu, 3 — Mope
Cnokoticmgusi, 4 — Mope H3o6unus, 5- Mope Hekmapa)

JlyHHble netlizadcu

dororpaduy JIyHHOU MOBEPXHOCTH BOCIPOM3BOASTCS B KHUTaxX TakK 4acTo,
YTO BUJ, XapaKTepPHbIX 0COOeHHOCTel JYHHOTO pesibedpa — KOMbLIEBBIX TOP
(puc. 41), «kpaTrepoB» — 3HAKOM, BEPOSITHO, Ka)KJOMYy M3 HalllUX uWTaTesiew.
B03M0)KHO, UTO MHbIe Hab/OAMM JiyHHbIE TOPhl U B HeOOJIbIIy0 TPyOy; AJs
3TOTO JI0OCTaTOYHa Tpyba Cc 06 BEKTUBOM B 3 CM.



Puc. 41. TunuuHble Konbyesble 20pbl JIyHbI

Ho Hu dororpaduu, Hu HabMHOeHs B TeJIeCKOI He JJat0T MpeCTaB/IeHus O
TOM, KaKOM Ka3asjach Obl JiyHHasi TIOBepXHOCTb HaOsofarento Ha camoit JlyHe.
Cros1 HeTmoCpe/ICTBeHHO BO3J/ie JIYHHbIX TOp, Habmtogatensk Buzen Obl UX B UHOM
TiepCcrieKTrBe, ueM B Teneckor. OJHO ie/i0 pacCMaTpUBaTh mpeiMeT ¢ 00O
BBICOTBI U COBCeM HMHOe — CO0Ky BO/MM3U. [Toka’keM Ha HeCKOJIbKUX TIpUMepax, B
yeM MpOsIB/IsIeTCsl 3TO pa3nuuue. ['opa DparocdeH npeAcTaBsieTcsi ¢ 3eMIU B
BHJle KOJIbLIEBOTO Bajia C MUKOM BHYTPU. B Tejeckonm OHa BbIPUCOBBIBAETCS
penbedHO U pe3ko Onarofapsi UeTKUM, Hepa3MbIThIM TeHsIM. B3risHuTe, ofjHaKo,
Ha ee mnpoduab (puc. 42): Bbl BUAUTE, UTO MO CPaBHEHUIO C OTrPOMHBIM
TOoTNIepeyHrKoM Kparepa — 60 KM — BbICOTA Bajla U BHYTPEHHEro KOHyca OueHb
MaJsia; OTJIOTOCThb CK/IOHOB elile 60siee CKpa/ibIBaeT UX BBICOTY.

G0k
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Puc. 42. IMpounb 60abwioli Koabyesoll 20pbl

Boo6pa3ute cebst Terepb OpOASIIMM BHYTPHU 3TOTO KpaTepa U MIOMHUTE, UTO



TIOTIePeUHHUK er0 paBeH PacCTOSTHUIO OT JlaZioxKckoro o3epa /10 duHCKoro 3anvBa.
EnBa nu y/noBuTe BbI TOrjla KojblleoOpa3Hyro (opMy Bama; K TOMY XKe
BBIMYK/IOCTh TIOUBbI CKPOET OT BaC ero HWKHIOK YacTh, TaK KakK JIYHHBIM
TOPDU30HT B/JBOE TeCHee 3eMHOT0 (COOTBETCTBEHHO BYeTBEPO MeHbIlleMy
JuaMeTpy JiyHHOrO 11apa). Ha 3emsie uenoBek cpejHer0 poCTa, CTOSI HA POBHOM
MEeCTHOCTU, MOXKET BUZeTb BOKDYr cebsi He fganee 5 KM. OTO BbITeKaeT U3
dopmynsl fansHOCTH Topr3oHTal Ll

D= +2Rh ‘

rage D - AdJIBHOCTb B KM, h — BBICOTA I'/1a3a B KM, R - PaanycC IVIAHETBI B KM.
HO,[[CT&BHB B Hee [ddaHHbIe /1A 3emMmu U AJIS1 HYHLI, Y3HaeM, 4YTO [AJId
4eJjioBeKa CpeaHero poCrd AdaJIbHOCTb 'OPU30HTA

Ha 3eMmJe......... ,4,8 K™,
Ha JlyHe.......... 2,5 KM.

Kakasi kapTuHa TIpe/icTaBWIach Obl Hab/romaTent0 BHYTPH OOJBILIOTO
JIyHHOTO Kparepa, Toka3biBaeT puc. 43. (JlanamadTt uzobpakeH Ajsi [APyroro
Gosbliioro kparepa — Apxumesa.) HermpaBaa nu: oOIIMpHasi paBHUHA C LIETIbIO
XOJIMOB Ha TOPM30HTE MaJjio MOX0XKa Ha TO, YTO OOBIUHO Mpe/ICTaB/ISIOT cebe rpu
C/I0BaxX «JTyHHBIW Kparep»?

Puc. 43. Kakyto kapmuHy yeuden 6bl Habaooamenb, cmosiwjulli 8 yeHmpe
6o/1bwoll KobYesoll 20pbl Ha JIyHe.



OuyTHUBIIKCH TI0 APYTYHO CTOPOHY Basia, BHe KpaTepa, Hab/roiaTe/lb Takxe
yBHZIes1 Obl He TO, UTO OXKuJaeT. HapysKHbIM CKaT KObI|eBOM TOpbI (Cp. puc. 42)
TOJAHUMAETCsI CTO/Ib OT/IOT0, UTO MYTHUKY OHA BOBCE He MPEACTaBUTCS TOPOH, a
I7laBHOE, OH He CMOKeT yOeauTbCs, UTO BHUWMAasi UM XOJIMHUCTasl Tpsifia eCTh
KO/bI[eBasi TrOpa, HWMelollas KpPYIVIyIO KOTJIOBMHY. [nsi 3TOoro mpupercs
repebpaThcsi uepe3 ee rpebeHb, Jla U TYT, KaK Mbl y)Ke OOBSICHWIU, JTYHHOTO
aJIbIIUHUCTA U HE O)KUIAeT HUUero NpuMeyaTesibHOrO.

KpoMe OrpoMHBIX KO/BLEBBIX JYHHBIX rOp, Ha JlyHe MMeeTcs, MpaBha, U
MHOKECTBO MeJIKMX KpaTepOB, KOTOPhIE JIETKO OXBaTUTh B30POM, [lake CTOSl B
HerocpecTBeHHOW Osm3u. Ho BbICOTa WX HUYTOXKHA; Habmrojatenb eaBa Jiu
Oyzmet 31ech MopakeH ueM-M00 HeoObIualiHbIM. 3aTO JYHHbIE TOPHBbIE XpeOThl,
HOCSIIMEe Ha3BaHUWe 3eMHbIX Trop: Aubnbl, KaBka3, AmNeHHUHbBI U T. [.,
COTMEPHUYAIOT C 3eMHBIMU 10 BBICOTe W JOCTUraroT 7—8 KM. Ha cpaBHUTENBHO
MaJieHbKOM JIyHe OHM BBITVISIIAT BeCbMa BHYIIIMTE/TBHO.

O_

Puc. 44. IlonosuHa zopowuHbl ombpacblieaem npu KOCOM oOcC8eljeHuU
O/IUHHYIO MEHb

OtcyTtcTBUe atMocdepbl Ha JIyHe W CBs3aHHasi C 3THM Pe3KOCTh TeHeu
co3jaloT Tipu HabmofeHun B TpyOy JiOOOMBITHYIO WIIHO3UIO: Masieklve
HEPOBHOCTH TIOUBbI YCH/IMBAIOTCSI U TIPEJCTaBJSIOTCS BeChbMa peJibe(hHbIMHU.
[TosioxuTe TOMOBHMHY TOPOIIMHBLI BBIYK/JOCTbIO BBepx. Benuka nm oHa? A
TIOCMOTPHTE, KaKyl0 JJUHHYIO TeHb OHa oTOpachkiBaeT (puc. 44). I[Ipu 60koBOM
ocBellleHuu Ha JIyHe TeHb ObiBaeT B 20 pa3 6osbliie BHICOThI TOTO TeJia, KOTOpOoe
ee oTOpachIBaeT, U 3TO COCIY)KWJIO aCTPOHOMaM XOPOIIYyI Cy»k0y: Osarozaps
JUTMHHBIM TeHSIM MOKHO HaO/MoJaTh B Teeckon Ha JIyHe mpeaMeThbl BLICOTOM B
30 m. Ho To ke 0OCTOSITeNIbCTBO 3aCTaB/sieT HAC TMpeyBeuuruBaTh HEPOBHOCTU
nyHHOU 1ouBbl. ['opa ITuko, HarprMep, Tak Pe3ko 0OpHCOBBLIBAETCS B TeIECKOT,
YTO HEBOJILHO TIPe/ICTaB/Isellh ee cebe B BU/le OCTPOI M KPYTOM CKasbl (puc. 45).
Tak ee u wu3obpakanu B mnpexHee Bpemsi. Ho, HaOmiopass ee ¢ JiyHHOMU
TIOBEPXHOCTH, BbI YBHU/Ie/IM ObI COBCEM HMHYIO KapTHHY, — TO, UTO U300pakeHO Ha
puc. 46.

3aTo Apyrue 0COOEHHOCTH JiyHHOTO penbeda Hamu, HaoboOpoT,
HeZI0OI|eHMBAIOTCsA. B Teseckon Mbl Hab/roflaeM Ha TTOBePXHOCTH JIyHBI TOHKUE,



elBa 3aMeTHble TpEIIWHBbI, M HaM KaXeTCs, UYTO OHM He MOTyT Wrparhb
CyIIleCTBEeHHOU pOJIM B JIYHHOM Tiei3axe.

Puc. 45. T'opy Iluko paHble cuumanu Kpymol u ocmpoti

Puc. 46. Ha camom Oene 2opa I1uxko umeem oueHb omao2ue CK/AOHbL.
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Puc. 47. Tak Ha3bigaemas «IIpsimas cmeHa» Ha JIyHe; 6u0 8 mesneckon

Ho mepeHeceHHbIe Ha IMOBEPXHOCTb HallleTO CITyTHWKA, MbI YBHUe/IH Obl B
3TMX MeCTaX y CBOMX HOI' IJIyDOOKYI0 UepPHYIO MpOIacTh, TMPOCTHUPAIOI[YIOCS
Janeko 3a ropusoHt. Eme npumep. Ha JlyHe ectb Tak Ha3sbiBaemas «IIpsmas
CTeHa» — OTBECHbIM YyCTyM, MPOpe3bIBalolui OJHy W3 ee paBHUH. Buas sty
cTeHy B Teseckon (puc. 47), mbl 3a0biBaeM, uto oHa uMeeT 300 M BBICOTHI;
HaxXo/IICb Y OCHOBAHUS CTeHbI, Mbl ObUIM OBl MOZAB/IEHbI €e TPaHJHUO3HOCTHIO.
Ha puc. 48 Xyq0’KHUK TIOMBITA/ICS M300pa3uTh 3Ty OTBECHYIO CTEHY, BUAUMYIO
CHU3Y: ee KOHel| TepsieTCs Ie-TO 3a TOPU30HTOM: Bellb OHa TsaHeTcd Ha 100 km!
TOYHO Tak ke W TOHKHE TpELIWHbI, pa3/iMuaeMble B CU/IbHBIA TeIeCKOI Ha
JIYHHOM TIOBEPXHOCTH, JO/DKHbI B HaType MPe/CTaB/sATh OTPOMHBIE TMPOBAaJIbI
(puc. 49).



Puc. 48. Kakoli OomxicHa kazambca «IIpsamas cmeHa» Habaooamenio,
Haxoosujemycs 61u3 ee OCHOBAHUS

Puc. 49. O0Ha u3 AyHHbIX «mpewuH», Habaooaemas 8 HenocpedCcmMeeHHol
6auzocmu.

JIyHHOe He(o

UepHhbiii He60Cc800

Ecm Obl kKuTenb 3eMM MOT OUyTHUThCS Ha JIyHe, BHMMaHHe €ro
TIPUBJIEK/TN OBI TIPeJKzie APYTUX TPY HeoObIYaliHBIX 00CTOSITe/TLCTBA.

Cpa3sy e Opocuscs Obl B I71a3a CTPaHHBIN LIBeT AHEBHOro Heba Ha JlyHe:
BMECTO MPHUBBIYHOTO rolyboro Kyrosia pacCTU/Iaics Obl COBEpIIIEHHO YepHbBIN



Heb0CBO/I, yCesiHHBIN — NpU SIpKoM cusiHuK CoJHLIa! — MHOYKeCTBOM 3Be37l, YeTKO
BBIZIEJIIIOIIUXCST, HO COBEPLIEHHO He Mepuarouux. [IprumHa 3TOro siBlIeHUs
3aK/TI0YaeTCsl B OTCYTCTBMM Ha JIyHe armocdeps. L2

«[onyboli cBoj sicHoro M uucroro Heba, — roBopuT draMMapuoH
CBOVMCTBEHHBIM €MY JKUBOIMCHBIM $I3bIKOM, — HEXHbI pyMsHel] 30pb,
Be/IMYeCTBEHHOE 3apeBO BEUEPHUX CyMepeK, 4Yapyrollasi KpacoTa MyCThbIHb,
TyMaHHas [ajb TI0Jied W JIyrOB, U Bbl, 3epKa/ibHble BOJbl 03€p, H3[peBie
oTpaxawomye B cebe [Janekde JasypHble HeOeca, BMellarole Lelyi0
0eCKOHeUHOCTh B CBOMX IMTyOMHAaX, — Ballle CyIlleCTBOBaHWE M BCS KpacoTa Ballla
3aBUCAT UCK/TFOUNTEJILHO JIMIIIh OT TOM JIeTKOi 000/104KH, KOTOpast IPOCTHUPAeTCs
HaJ, 3eMHbIM I1apoM. be3 Hee HUM OAHOM W3 3THUX KapTWH, HA OJHOM M3 3TUX
TIBIIITHBIX KPacoK He CyIecTBoBasio Obl. BMecTo sa3ypHo-ronyboro Heba Bac
OKpy»kasio 6b1 Gecripefie/ibHOe YepHOe MPOCTPAHCTBO; BMECTO BeYeCTBEHHBIX
BOCXO0/I0B U 3akaToB CoJ/HLIa JHU pe3Ko, 6e3 repexofioB, CMeHS/IUCh Obl HOYaMU
Y HOUUW — IHSIMU. BMeCTo HeXXHOrO Mo/TycBeTa, Lapsiiero BCoAy, KyJa NpsMo He
TIOMa/Iat0T oc/aenuTesibHbie yun COoHIIA, IPKUM cBeT ObLT OBl UL B MeCTaXx,
TIPSIMO 03apeHHBIX THEBHBIM CBETHUJIOM, a BO BCEX OCTaJIbHBIX Ijapu/a Obl rycTas
TEHb».

3emas Ha HeGe JIyHbl

Bropasi JocToripuMeuarenbHOCTh Ha JIyHe — BUCsIUY B HeOe OTpOMHBIM
auckK 3emid. [lyTellleCTBEHHUKY TOKa)kKeTCsl CTPaHHBIM, UTO TOT 3eMHOW 1ap,
KOTOpBIA Mpu OT7eTe Ha JIyHy ObL1 OCTaBleH 8HU3Y, HEOXXUIAHHO OUYTHJICS
371eCb 88epXy.

Bo BcesileHHOU HET OAHOTO [i/Isl BCeX MUPOB Bepxa M HU3a, U BaC He [I0JKHO
YAUBJISITh, UTO, OCTaBUB 3eMJII0 BHHU3Y, Bbl yBU/Ie/M Obl ee BBePXY, HAXOAsCh Ha
JlyHe.

Bucsimii B JyHHOM Hebe AMCK 3eM/id OrPOMEH: TIOTePeYHUK €ero
NIpUOIM3UTETHHO BueTBepO Oosbllie TOoTepeuHrKa 3HAKOMOTO HaM JIYHHOTO
JICKa Ha 3eMHOM Hebe. DTO — TpeTHi TMOpakaroluii (akT, KOTOPBIA OXUaeT
JIYHHOTO TiyTellleCTBeHHWKa. Eciv B JyHHble HOYM JaHAIA(THI HalM
JIOCTaTOUYHO XOPOLLIO OCBellleHbl, TO HOuM Ha JIyHe, Mpu Jiyyax MOJHOW 3eMJIu C
auckoMm, B 14 pa3 6o/bllIMM JYHHOTO, JO/DKHBI ObITh HEOOBbIUalfHO CBET/IbI.
SIpKOCTb CBeTW/IA 3aBUCUT He TOJIKO OT ero /juaMeTpa, HO U OT OTpakaTebHOU
CMIOCOOHOCTH €ro MOBePXHOCTU. B 3TOM OTHOIIIEHUM 3eMHasi TIOBEPXHOCTh B
1ecTh pa3 mpeBocxoautT ayHHyH0; 13! mostomy ceeT monHoil 3emmu gomkeH
ocsewjath JIyHy B 90 pa3 cuibHee, yeM MOJIHBIM Mecsl] ocBeljaeT 3emio. B
«3eMHble HOuM» Ha JIyHe MO)KHO ObI7I0 ObI UMTATh MeJIKYHO redath. OcBellieHe
JTYHHOU TOYBBI 3eMJield HaCTO/IBKO SIPKO, UTO MO3BOJIsieT HaM ¢ paccTostHus 400



000 KM pa3/ivuaTh HOYHYIO YacCTb JIYHHOIO IIapa B BU/E HEesICHOrO MepL{aHHus
BHYTPHM Y3KOrO Cepria; OHO HOCWUT Ha3BaHUe «IleresbHOro cBeTa» JIyHBI.
Boo6pa3ute 90 monHbIX JyH, JbIOLIKMX C Heba CBOM CBeT, Jja TIPUMUTE ellle BO
BHHMMaHKe OTCYyTCTBME Ha HallleM CIyTHHKe arMOcC(epbl, MOIJIOMIAIIeld YacTb
CBeTa, U BbI TOJIyUdTe HEKOTOpOe TMpeAcTaB/ieHWe O ¢eepuueckor KapTHHe
JTYHHBIX TIeH3a)keH, 3a/IMThIX Cpeii HOUM CUSIHWEM MOJTHOM 3eMJIH.

Mor nu 6bl TYHHBIN Hab/FO/IaTe/b pa3/iMidyaTh Ha 3€MHOM /IMCKe OYepTaHUs
MaTepUKOB U OKeaHOB? PacmpocTpaHeHO ommbOoyHoe MHeHUWe, OyaTo 3eMysi B
Hebe JIyHbI TIpe/iCTaB/sieT HEUTO TOXOXKee Ha IIKO/bHbIN 1100yc. Tak ee u
1300paXkaroT XY/IOKHUKH, KOTJja WM TIPUXOAWUTCS PUCOBaTh 3e€MHOW Iap B
MHPOBOM TIPOCTPAHCTBE: C KOHTYpaMH MAaTepUKOB, CO CHEXHOM LIAllKOU B
TOJISIPHBIX 00/1aCTSIX U T. M. TIoApobHOCTsIMU. Bee 3TO Haflo OTHECTH K 06sacTu
danTasuu. Ha 3emMHOM I11ape Tipu HaO/rOfleHUH W3BHE HeJlb3sl pa3/ivuaTh TaKUX
netasneii. He roBopst yxe 06 06/akax, 0ObIYHO 3aCTU/IAIOIIMX TIOJIOBUHY 3eMHOM
MOBEPXHOCTH, CaMa arMocdepa Hallla CHIbHO paccerBaeT COJIHEUHbIE JTyuu;
T03TOMY 3eMJIsl IO/DKHA Ka3aTbCs CTOJb JKe SIPKOU U CTOJIb JKe HerpOHUL[aeMOou
[/1s1 B30pa, Kak BeHepa. VccieqoBaBiivid 3TOT BOMPOC IMYJIKOBCKUM aCTPOHOM
['A. TuxosB nicat:

«CMOTpst Ha 3eMJTI0 13 MPOCTPAHCTBA, Mbl YBUE/N Obl TUCK 11BeTa CUIBHO
benecoBatoro Heba U e/[Ba I pa3IUunIM Obl Kakve-Tu00 1mogpoObHOCTH caMoi
TOBEPXHOCTH. 3HauuTe/bHasA [0/ TaZarollero Ha 3eMJ/IF0 COJIHEYHOro CBeTa
yCreBaeT paccesThCsi B TMPOCTPAHCTBe arMOC(epoil U BCceMU ee TpPUMeCSIMU
paHbllle, YeM JIoWleT [0 TIOBEPXHOCTH CaMOM 3eM/M. A TO, YTO OTPa’kaeTcCs
CaMOK TIOBEPXHOCTBIO, YCIeeT OMSTh-TaKU CWIBHO 0C/1a0eTh BC/e/[CTBUE
HOBOTO paccesiHusi B aTMocdepe».

WTtak, B TO BpeMs Kak JIyHa OTUeT/IIMBO TOKa3biBaeT HaM BCe MOAPOOHOCTH
CBOeM MOBEPXHOCTH, 3eMJsi CKpbIBaeT CBOe /MO OT JIyHbI, la U OT BCeu
BCeJIEHHOW MOJ, CUSIFOIIUM MOKPbIBAaJIOM aTMOC(hepBbl.

Ho He TOMBKO 3TUM OT/IMUYaeTCsd JIYHHOe HOYHOe CBeTWIO OT 3eMHOoro. Ha
HalleM HebOe Mecsl] BOCXOAWUT W 3aXOZWT, OIHKChIBas CBOW IMyTh BMeCTe CO
3Be3/IHbIM KyrosioM. Ha siyHHOM HebGe 3emsisi Takoro [IBMKEHUsI He COBepILaeT.
OHa He BOCXOJWT TaM M He 3axXO[WT, He MPUHUMAET y4dyacTUsi B CTPOMHOM,
ype3BblUaliHO Me/JIeHHOM 1eCTBUU 3Be3[. [IouTHh HernoaBM)XHO BUCHT OHAa Ha
Hebe, 3aHUMasl Jijig KaXK/I0T0 TyHKTa JIyHBI Orpe/ile/ileHHOe TI0/IoKeHue, B TO
BpeMs KakK 3Be3[bl Me[JIeHHO CKO/b3AT 1033y Hee. JTO — CJIe[iICTBHUE YiKe
PacCMOTPEeHHOW HaMU 0COOEHHOCTH JTYHHOTO JIBU)KEHUSI, COCTOSIIIIeN B TOM, UTO
JlyHa obpaiiieHa K 3emsie BCeTia OJHOM U TOM >Ke YaCTbIO CBOel TIOBEPXHOCTH.
[ns nynHoro HaOsmoparenss 3eMJsi MOUTH HETOABMXKHO BUCUT Ha HeOecHOM
cBogie. Ecnmu 3emsisi CTOUT B 3eHUTE KaKOTO-HUOY/b JYHHOTO KpaTepa, TO OHa



HUKOT/Ia He TIOKW/IaeT CBOEro 3eHHUTHOTO T0JIoKeHHs. Eciu ¢ Kakoro-HuOyab
MyHKTa OHAa BH/IHA Ha TOPU30HTE, OHA BEUHO OCTAeTCsd Ha TOPU30HTE 3TOrO
MecTa. TonbKo JiyHHbIe TMOpalii, O KOTOPBIX Mbl y>ke GecenoBasiv, HeCKOIbKO
HapyIIaT 3Ty HEeMNOABWKHOCTh. 3Be3ZiHOe He0O coBepIllaeT 033y 3eMHOTO
/ICKa CBOe MejjleHHoe, B 27/, Halmx cyToK, BpaieHue, CosHIle 06X0auT HeGo

B 29% CyTOK, M/laHeThl COBEepILAOT IMOJ00HbIe ke ABWKeHUs, U JIMIIb OJHa
3eMJIsi IOUTH HETO/IBUXKHO MMOKOUTCSI Ha uepHoM Hebe.

Ho, ocraBasick Ha ofHOM MecTe, 3eM/si ObICTPO, B 24 yYaca, BpalljaeTcs
BOKDYT CBOeM ocH, U eciiu Obl Hailla atMocdepa Obina Tipo3pauHa, 3emsisi MOI/a
Obl  CAyKuTh JAjig  OyAyIIMX TacCaKMPOB — MEXIUIaHeTHbIX — Kopabseit
ynobOHeiiimmu HebecHbiMU uacamu. Kpome Toro, 3emsisi uMeeT Takue e (asbl,
Kakue moka3biBaeT JlyHa Ha HailleM HeOe. 3HaUWT, Halll MUP He BCeT/a CUsieT Ha
JTyHHOM HeOe TIO/THBIM IUCKOM: OH TIOSIBISIETCSI TO B BU/Ie TIOJIYKPYTa, TO B BUJIE
cepria, O6osiee UM MeHee Y3KOTO, TO B BH/Ie HETIOJHOTO KPyra, CMOTPSI 110 TOMY,
Kakasg uacTb o3apeHHOW CosHIleM TmMonoBUHBI 3eMau obOpaijeHa K JlyHe.
HaueptuB B3avMHOe pacnosniokenve CosiHia, 3emid U JIyHbl, BBl JIerkKo
ybeaurech, uto 3emsis U JlyHa [IO/DKHBI TOKas3biBaTh JIPYr  ApPYyTY
TIPOTHBOIOJIO)KHBIE (Pa3bl.

Korga mbl HabsrofaeM HOBOJTyHUe, MTYHHBIM HaOmofaresnb A0/KeH BUAETb
TIOJTHBIN TUCK 3eMJ/TU — «T10JTHO3eM/IMe»; HallpOTUB, KOTJja y Hac MOHOyHUe, Ha
Jlyne «HoBo3emue» (puc. 50). Korga Mbl BUIUM y3KHK CEPIT MOJIOAOTO Mecsla,
¢ JIyHbl MOXXHO ObL710 OBI TFOOOBaTLCSA 3emyieid Ha yiriepOe, TIPUYEM 10 TIOJTHOTO
[ICKa He XBaTaeT KaK pa3 TaKoro cepria, KAKOW IMOKAa3bIBaeT HaM B 3TOT MOMEHT
Jlyna. BripoueM, (a3bl 3emMsii ouepueHbl He TakK pe3KO, KakK JIyHHble: 3eMHasi
atMocgepa pa3MbIBaeT I'DaHHULy CBeTa, CO3ZAeT TOT MOCTelNeHHbIM mepexof OT
[HST K HOUM ¥ 00paTHO, KOTOPKIA MbI Ha 3emsie HaO/MOZlaeM B BUjle CyMepeK.

Puc. 50. «Hogo3zemnue» Ha JIyHe. UepHblll OUCK 3eMau OKpPYXHCeH SIpKoll
Katimoli cusirowjeli 3eMHOU ammocepbl



[pyroe oTinuue 3eMHbIX (a3 OT TYHHBIX COCTOMT B ciaeAyroiieM. Ha 3emre
MbI HUKOT/Ia He BUAWM JIyHy B CcaMblii MOMEHT HOBO/IYHUS. XOTSI OHa OOBIYHO
CTOUT TpU 3TOM Bbllle Wik HWKe ConHija (MHoraa Ha 5°, T. e. Ha 10 cBoux
TOTNEePEYHUKOB), TaK UTO Y3KUM, 03apeHHbIM COJHIeM Kpau JIYHHOIO Iiapa Mor
Obl OBITH BUJIEH, — OH BCe >Xe He[OCTyNeH Hailemy 3peHuto: Oseck ComHila
3a01BaeT CKpOMHOe cHUsiHHMe cepeOpsiHoM HUTH HOBOM JIyHbl. MBI 3ameuaeM
HOBY0 JIyHY 00OBIUHO /IMIIIL B BO3pacTe ABYX CYTOK, KOTZla OHA yCIleBaeT OTOMTH
Ha JIoCTaToyHOoe pacctosinve ot COoHIa, U JIWIIb B PEIKUX C/Tydasix (BeCHOM) — B
BO3pacTe OJ[HUX CYyTOK. He To ObiBaeT mpu HabMOmeHUN «HOBO3eM/HS» C JIYHBI:
TaM HeT aTrMocdephl, pacceuBarolllell BOKPYr [HEBHOTO CBeTH/a CHUSHOIIUN
opeosi. 3Be3lbl M TUIAHETbl He TepsitoTcsi TaM B jaydax CosiHIla, a 4eTko
BBIZIEJIAIOTCS HAa Hebe B HEIOCPeNCTBEHHOM COCe/CTBe ¢ HUM. [lo3ToMy, Korza
3em/is1 OKa3bIBaeTcsi He Npsamo mepes, CosHileM (T. €. He B MOMEHTBI 3aTMEHHN ), a
HECKOJIbKO BBIIlIe WM HWXE €ero, OHa BCerjla BU/JHA Ha UYEPHOM, YCEesTHHOM
3Be3ZlaMM Hebe Halllero CHyTHUMKa B (OpMe TOHKOrO cepria C poramw,
obpamennbiMd 0T CosHija (puc. 51). TTo mMepe oTxofia oT 3em/ud BJ/IeBO OT
CoJHIIa cepn C/IOBHO TlepeKaThIBaeTCsl BIIPABO.




Puc. 51. «Monodas» 3emna Ha Hebe JIyHbl. Beablili KPyHCOK NOO 3eMHbIM
cepnom — ConHye

SIBneHve, COOTBETCTBYHOIlee cCeluyaCc OMMCAHHOMY, MOXXHO BU/ETh,
Habmonast JlyHy B Hebo/bilyt0 TPyOy: B MOMHO/yHUE AUCK HOYHOTO CBETHU/IA He
yCMaTpUBaeTCsl HAaMHU B BU/Ie TIO/THOTO KPyra; Tak Kak 1ieHTpbl JIyHbl U CosHija
He JieXXaT Ha OJ/HOW TpsSMOM C Ty1a3oM HalOsrofaresis, TO Ha JIYHHOM JWCKe He
XBaTaeT y3KOTO Cepria, KOTOPbI TeMHOW TI0JIOCKOW CKOJIb3UT Osik3  Kpas
OCBEIIIeHHOT0 /IMCKa BeBO Mo Mepe oTxofa JIyHsel BmpaBo. Ho 3emss u JlyHa
BCernza TOKas3biBalOT JApPyr JpPyry TPOTHUBOMNONOXKHBIE ha3bl; MOITOMYy B
OMMCAHHBIM MOMEHT JYHHbIH HabmromaTenb Jo/DKeH ObUT Obl BUIETh TOHKUM
cepn «HOBO3eMJTUSI».

Puc. 52. MeonenHble OsudiceHuss 3emau 6au3 JAyHHO20 20pu3oHMA
gcnedcmeue Aubpayuu. ITyHKmupHble AUHUU — Nymb YeHmpa 3eMHO20 OUCKa

MbI 3aMeTU/TH y>Ke BCKOJIb3b, UTO JIOpaliuu JIyHbl 1O/KHBI CKa3bIBaThCs B
TOM, UTO 3eMJisi He COBCEeM HeTloZIBI>KHA Ha JIyHHOM HeOe: oHa Kosie01eTcst 0K0JIo
CpeJHero T0JIOXKeHUSI B CeBepO-FOKHOM HaripaB/ieHUuM Ha 14°; a B 3amajHo-
BOCTOYHOM — Ha 16°. [nsa Tex nyHKTOB JIyHbI, rae 3em/s BHJHA Ha CaMOM
rOpM30HTe, I/IaHeTa Halla /JO/DKHA MO3TOMY Ka3aTbCsl WHOIZA 3axofsdiier u
BCKOpe 3aTeM BHOBb BOCXOZSI1|eM, OMUChIBasi CTpaHHble KprBble (puc. 52). Takou
CBOeoOpa3HbIil BOCXO/, WM 3ax0/] 3eM/IU B OJ[HOM MeCTe TOpH30HTa, 6e3 06xoja
BCero Heba, MOXeT JIJIUThCSI MHOTO 36MHBIX CYTOK.

3ammeHnus Ha /IyHe



HabpocaHHyto ceiuac KapTUHY JYHHOTO Heba [JOTIOTHUM OIHCaHUEeM TeX
HeOeCHBIX 3peJvIl], KOTOpble Ha3bIBalOTCsA 3aTMeHUsiMA. Ha JlyHe ObiBaroT
3aTMEHUsT JIByX PpOZIOB: CO/HeYHble U «3eMHble». IlepBble He TMOXOXKM Ha
3HaKOMbleé HaM COJTHeUHble 3aTMEeHWUs], HO M0-CBOeMY 4pe3BblualiHO 3(P(eKTHBI.
Onu npoucxofsaT Ha JlyHe B Te MOMEHTHI, KOrZia Ha 3emsie ObIBAlOT 3aTMEHUS
JYHHBIE, TaK KaK Torjia 3emM/isi TIOMel[aeTCsl Ha JIMHUM, COeIUHSIIONIEN [JEHTPbI
ConHua v Jlynel. Haml CriyTHUK MOTpy»KaeTcsi B 5TU MOMEHTHI BHYTPb TEHH,
orOpackiBaeMoli 3eMHBIM IIapoM. Komy ciyuyanoch BuAeTh JIyHy B Takue
MOMEHTBI, TOT 3HaeT, YTO OHA He COBCEM JIMIIAeTCs CBeTa, He HCue3aeT JJis
I71a3a; oHa ObIBaeT BH/[HA OOBIYHO B BUIIIHEBO-KPACHBIX JIydaX, IMPOHUKAFOIIUX
BHYTPh KOHyCa 3eMHOH TeHU. Ecnm Obl MBI MepeHec/MCh B 3TOT MOMEHT Ha
TOBEPXHOCTb JIyHbI W B3IVITHY/IM OTTyAA Ha 3€MJ/I0, TO $ICHO TIOHSUIA ObI
MIPUUMHY KPAaCHOTO OcCBellleHHs: Ha HeOe JIyHbI 3eMHOI I1ap, TOMeIlasiCh
BIEpen SIPKOro, XOTs U ropas3fo MeHblero CoJjiHIla, TIpeACTaB/IsieTCs YePHbIM
JTUCKOM, OKPY)KeHHBbIM 0OarpoBoii KaliMoii cBoel aTMocdepbl. JTa-TO KaliMa U
OCBeIIlaeT KpaCHOBaTbIM CBETOM MOTPY>KeHHYO B TeHb JIyHy (puc. 53).

Puc. 53. Xo00 conHeuHo2o 3ammeHusi Ha JIyHe: ConHye C nocmeneHHO
3axo0um 3d 3eMHOl OUCK 3, HeNOOBUXMCHO sucsWull Ha AyHHOM Hebe.

3armenusi CosHLa AT Ha JIyHe He HeCKO/IbKO MUHYT, Kak Ha 3emJie, a
6onee 4 yacoB, — CTOMBKO, CKOJILKO ¥ HAC JYHHbIE, IOTOMY UTO, B CYIIIHOCTH, 3TO
Y eCTb HalllM JIyHHbIe 3aTMEHUsI, TOJILKO Hab/moaeMble He ¢ 3eMJIH, a C JIyHBI.

Uto Xe KacaeTcsi 3aTMEHUH «3e€MHbIX», TO OHM TaK MU3€pHbI, UTO €/iBa
3aC/TY’KABaOT HaMEeHOBaHUs 3aTMeHMH. OHU TIPOUCXOAST B Té MOMEHTBI, KOrZia
Ha 3em/ie BH/HBI COJTHEUHble 3aTMeHMs. Ha OGonbiiom [gucke 3emyd JyHHBIE
HaOsrofaTesi BUe/d Obl TOTa MajleHbKUM JBYKYILIANMCSA UepHBIN KPY>KOK — TO
CUaCT/IMBbIe YUaCTKM 3eMHOM TIOBEPXHOCTH, OTKyZla MOKHO JIFOOOBAThCS
3aTMeHreM CoJiHIa.

Hazmo 3amMeTuTh, UTO TaKWX 3aTMEHMWM, KaK Hallld COJIHEUHbIe, Hesb3sl
HaO/ofaTh BOOOIIle HM B KaKOM JPyrOM MeCTe TIJIaHETHOW CHUCTEeMbl. JTHUM
HCK/TIOUMTE/IbHBIM 3peJvIlieM 00si3aHbl Mbl CJTy4YaliHOMY 0OCTOSITeNbCTBY: JIyHa,



3acsoHstoasi ot Hac CosHIle, POBHO BO CTOMBLKO pa3 O/ke K HaM, HeXXeln
ConHlle, BO CKOJIbKO pa3 JIyHHBbIM TOMEpPeUHUK MeEHbIIe COJHEUHOro, —
COBMaZieHUe, He TIOBTOPSIIOLLeeCst HA Ha KaKOW UHOM TIJIaHeTe.

Jlns ue2o acmpoHombl HaGA00aOmM 3ammeHus1?

bnaromapss celuac OTMEUeHHOW C/Ay4YalHOCTH [JIMHHBIA KOHYC TEHH,
KOTOPYI0 TIOCTOSIHHO BJIauuT 3a COOOM Halll CIyTHUK, AOXOAUT Kak pa3 [0
3eMHOU moBepxHOCTU (puc. 54). CoOCTBEHHO TOBOps, CpPeJHssl AJIMHA KOHYcCa
JTlyHHOUW TeHW MeHbIlle CpeJHero paccTosiHus JIyHbl OT 3eM/u, U ecjiu Obl MBI
UMeNU [Iefi0 TOMBKO CO CPeIHMMHU BeTMUMHAMU, TO TIPULIU ObI K BBIBOAY, UTO
TIOJTHBIX COJTHEUHBIX 3aTMEHWM Yy Hac HUKorja He ObiBaeT. OHU C/Ty4aroTcs B
JleACTBUTEIBHOCTU MOTOMY, UYTO JlyHa ABM)KETCS BOKPYT 3eMJ/IM M0 3JIMIICY U B
OJJHUX YacTsAX opOuThI ObiBaeT Ha 42 200 KM O/miKe K TIOBEPXHOCTH 3eMJIU, UeM
B ipyrux: paccrosHue JIyHel meHsercs ot 363 300 mo 405 500 km.

Puc. 54. KoHey KoHyca /iyHHOU meHU CKO/b3UMm No 3eMHOU NOBEPXHOCMU;
8 NOKPbIMbIX UM Mecmax Haba00aemcsi CoNHeuHoe 3ammeHue

CKomb3s MO 3eMHOU TOBEPXHOCTH, KOHeL] JIyHHOM TeHU UYepTUT Ha Heu
«T10/10CY BUJJMMOCTH COJTHEUHOrO 3atMeHus». [Tosnoca 3ta He mmpe 300 KM, Tak
YTO UKCJIO HAaCeJIeHHbIX MeCT, HarpakaeMbIX 3pejUilieM COJIHEUYHOTO 3aTMeHUs,
KaXKIbIi pa3 [OBOJILHO oOrpaHuueHo. Eciu mipubaBuUTH K 3TOMY, UTO
TIPOJOJKUTE/IbHOCTh TIO/THOTO COJTHEUHOI'O 3aTMEHUs] UCUMC/ISeTCS MUHYTaMu
(He Gonee BOCbMM), TO CTaHeT MOHATHBIM, UTO TOJIHOE COJIHEUHOE 3aTMeHUe —
3pesivllie ype3BblUaliHO pefikoe. [l KaXK0r0 [JaHHOIO IyHKTa 3eMHOrO Iiapa
OHO CJTy4aeTCsl OfUH pa3 B /IBa-TPHU CTOJIeTHUS.

YueHble OyKBa/bHO OXOTSITCSI TIO9TOMY 3a COJHEUHBIMU 3aTMeHUSIMHU,
CHapsbKasl CrieLidajibHble SKCIeJULIMA B Te, UHOW pa3 BeCbMa OTJajieHHbIe IS



HUX, MeCTa 3eMHOrO IIlapa, OTKYyZa 3TO siB/ieHHe MOXXHO Hab/roaTh. 3aTMeHue
Connia 1936 1. (19 wutoHd) BUAHO OBUIO KakK IIOJIHOE TO/NBKO B TIpefenax
CoBetrckoro Coro3a, ¥ paZil IByYXMHUHYTHOTO HabO/FO/IeHUsI ero K Ham TIprexasio
70 MHOCTpPaHHBIX YYE€HbIX W3 JeCATH pa3IM4HbIX rocygapcTtB. I1pu 3ToM Tpyabl
yeThIpex IKCTeULIMK TIPOITa/iv apoM H3-3a IMacMypHOU 1oro/sl. Pa3max pabor
COBETCKHMX aCTPOHOMOB TI0 HaOJIIOZIEHWIO 3TOTO 3aTMeHHsI ObLT upe3BbIYaiiHO
6onbiyM. COBETCKUX SKCIeAULIUNA B MOJI0CY TOTHOTO 3aTMeHUsT ObI/I0 T0C/IaHo
okovio 30.

B 1941 r., HecMOTpsi Ha BoKHY, COBeTCKOe MpaBUTEbCTBO OPraHU30BasIo
psiJ, SKCOeAULAA, pPaCHOJIOKUBIIUXCS BZOJb MOJIOCHI TMOJHOTO 3aTMEHUSI OT
A30Bckoro mopst A0 Asma-Atel. A B 1947 1. coBeTCKas 3KCIegULIUsA
OTIpaBWIachk B bpasunuio s HaO/mofieHWs TO/HOTO 3atMeHus 20 Masl.
OcobenHo Oosbitio pasmax TipuHsAM B CCCP  HabmofeHus COMHEUHBIX
3atMeHuli 25 ¢espans 1952 1., 30 urons 1954 r. u 15 deBpans 1961 r. 30 mas
1965 r. coBeTckasi 3KcHenuids Hab/Mofana 3aTMeHWe Ha KpOIIIEYHOM OCTPOBe
MaHyas B 10ro-3ara/iHou 4acTu Tuxoro okeasa.

3aTMeHUs TyHHbIE XOTS YU CJIYYarOTCs B MOJITOPa pa3a peke COIHEUHbIX, HO
HaOJTIOAArOTCST TOpa3zAo yaille. DTOT aCTPOHOMMUECKHUH Tapa/loKC OOBSICHSAETCS
OueHb MPOCTO.

ConHeuHoe 3aTMEHHE MOYKHO HaO/MoJaTh HA Halled IUIaHeTe J/MIIb B
OrpaHUYeHHOM 30He, 111 koTopor CosHile 3acioHseTcs JIyHou; B Tipefenax
5TOM Y3KOM TOJI0CHI OHO [IJI1 OJHUX TOUEK — MOJIHOe, /I IPYTUX — YacTHoeE (T. e.
Co/HIle 3acC/OHSIeTCSl JIMIIb YaCTUYHO). MOMEHT HacTymjieHus COTHEeYHOTO
3aTMeHUs TaK)Ke HEOJMHAKOB /ISl Pa3/IMUHbBIX MyHKTOB MOJIOCHI HE MIOTOMY, UTO
CyILlleCTByeT pa3iuuve B CuUeTe BpeMEHW, a I[I0TOMY, YTO JIyHHas TeHb
riepeMeIaeTcsi Mo 3eMHOU MOBEPXHOCTHA W pa3Hble TOYKMU MOKPBLIBAIOTCS €10 B
pa3Hoe BpeMs.

CoBceM HHaue MpoTeKaeT 3aTMeHHWe nyHHoe. OHO HabmromaeTcs cpasy Ha
BCEM MOJIOBUHE 3eMHOrO I1apa, rje B 3TO Bpems JIyHa BuHA, T. €. CTOMT Haj,
TOPHU30HTOM.

[TocnenoBaresibHble ¢a3bl TYHHOTO 3aTMeHMs HAaCTyMaroT [Jisi BCeX TOueK
3eMHOI TOBEPXHOCTH B OJIMH M TOT K€ MOMEHT; pa3HHIja 00yC/IoB/ieHa JIUIITh
pa3/iInuveM B CueTe BpEMEHHU.

Botr mouemy 3a JiyHHbIMM 3aTMEHUSIMU aCTPOHOMY He HaZl0 «OXOTUTBHCS»:
OHU SIBASIOTCA K HeMy camu. Ho, uToOBbI «moiiMaTh» 3aTMeHHEe COTHEUHOe,
TIPUXOJUTCSI COBEpPIIaTh MHOM pa3 BeCbMa JiajeKue MmyTelecTBUs. ACTPOHOMBI
CHAapsDKAKOT JKCIeIUIMKM Ha TPOIMUYeCKHe OCTPOBa, [laJieKO Ha 3araji Wiu Ha
BOCTOK JjIi TOTO TOJIbKO, UTOObI B TeueHWe HEeCKOJbKUX MUHYT HaO/ofaTh
TOKPBITHE COJTHEUHOIO JIUCKA YePHBIM KPYroM JIyHBI.



EcTh /1 CMBIC/T pajd CTOMb OBICTPOTEUHBLIX HAOMIOAEHUN CHapsIKaTh
JIOPOTOCTOsAIIe SKCHeAuluu? Pa3Be Hesb3sl TIPOU3BOJUTL Te ke HaO/mofeHus,
He IOXKUJasiCh CydanHoro 3acjioHenusi CosHiia JlyHou? ITouemy acTpOHOMBI He
MPOM3BOJST COJIHEUHOIO 3aTMEHMsI WCKYCCTBEHHO, 3aC/IOHSII B TeJIeCKOoIle
n3o00pakenre CosiHIla HEMpO3pauHbIM Kpy>KKOM? Torza Mo>kHO OyzeT, Ka3anoch
6b1, HaO/moaTh 6e3 XJ10MOT Te OKpecTHOCTH CoJTHI[A, KOTOPbIe TaK MHTEPeCYIOT
aCTPOHOMOB BO BpeMsi 3aTMeHuiA.[ 14!

Takoe MCKyCCTBEHHOE COJTHEUHOe 3aTMeHHe He MOXKeT, OJJHAKO, JjaTb TOro,
yto HabOsomaercs npu 3acyioHeHuH CosHila JIyHo#. [lesio B TOM, UTO JIyud
CosHija, mipeXxae 4yeM [OCTUTHYTh Halllero Ivia3a, MPOXOAAT 4yepe3 3eMHYH
atMocdepy ¥ pacCemBaroTCs 3/leCh YaCTHULIaMU Bo3ayxa. OTToro-to Hebo iHeM U
Ka)KeTCsl HaM CBET/IBIM rojilyObIM CBOZIOM, a He UepHBIM, YCesSHHBbIM 3Be3/laMH,
KaKuM TIpe/ICTaB/I/IOCh ObI OHO HaM Jla)Ke JHEeM TPU OTCYTCTBHUU aTMOC(ephI.
3akpbiB CoHIlE KPY>KKOM, HO OCTaBasiCh Ha JIHe BO3/yIITHOTO OKeaHa, Mbl XOTS U
3allMIl[aeM T71a3 OT TpsIMbIX Jyuell JHEBHOI'O CBeTW/a, OJHAKO aTMocdepa Haf
HaMM TIO-TIPEXKHEMY 3a/luTa COJIHEYHbIM CBETOM M TIPOJIO/DKAeT pacCerBaTh
JTyuH, 3aTMeBasi 3Be3/Ibl. DTOTO He ObIBAeT, eC/IM 3aC/IOHSIONIUM SKpaH HaXOAUTCS
3a rpejieniaMu aTMocdepsbl. JlyHa eCTh UME@HHO TaKOM 3KpaH, HaXOASIIIUICS B CTO
pa3 jJasbliie OIIyTUMOM TpaHMilbl atMocdepsl. Jlyun ComnHlja 3a/ep>KUBarOTCs
3TUM 3KPaHOM /[I0 TOTO, KaK MPOHUKAIOT B 3eMHYIO aTMoc(depy, U pacCerMBaHUs
CBeTa B 3aTEHEHHOU M0JI0Ce TI03TOMY He MpoucxoauT. [1paBia, He TTIOTHOCTBIO: B
obacTb TeHW TIPOHUKAIOT BCe K€ HEeMHOrWe JIyud, pacCerBaeMble
OKDY>KAIOIIIUMH CBETJILIMK 00/1acTIMHA, M TO0TOMy He60 B MOMEHT TIOJTHOTO
COJTHEUHOTO 3aTMEHMs] HUKOTZa He ObIBaeT TakK UepHO, KaK B TIOJIHOUb; 3Be3/Ibl
BU/IHBI TOJILKO CaMble sIDKUeE.

Kakue 3ajaur craBaT cebe acCTpPOHOMBI TIpHM HaOJIIOAEHWM TIOJTHOTO
COTHEYHOTrO 3aTMeHusi? OTMeTUM IViIaBHbIe U3 HUX.

[TepBasi — HabmoJeHWe TakK Ha3bIBaeMOTo «oOpallieHHusi» CIeKTpaabHBIX
MMHUM B Hapy)XHOW o6Oomnouke ConHija. JIMHWUM COMHEUHOTO CIeKTpa, IIpH
OOBIUHBIX YC/IOBUSIX TeMHbIe Ha CBET/ION JIeHTe CTIeKTpa, Ha HEeCKOJIbKO CEeKYH/
CTAQHOBATCSI CBET/ILIMA Ha TeMHOM (DOoHe TOocC/e MOMEeHTa IO/THOTO TIOKPBITHS
ConHuia  guckoM JIyHBI: CHEKTp TMOIVIOL[EHUs] TMpeBpalljaeTcsi B CIEKTP
WCMYCKaHUsl. JDTO TaK Ha3bIBAEMbIM «CITEKTD BCHBIIMIKW». XOTS 3TO SBJEHUE,
Jlarolee AparolieHHbIM MaTepuan i CY)XK[JeHUsT O TIPUpPOJie Hapy’>KHOU
o6osiouku CoJstHIa, MOXKET TIPU U3BECTHBIX YCIOBUSX HaO/IOAATHCS U He TOJTBKO
BO BpeMsl 3aTMeHHsI, OHO 0OHapYy>KUBAeTCs MPU 3aTMEHUSIX HaCTOJILKO UeTKO, UTO
aCTPOHOMBI CTPEMSITCSI He YITyCKaThb To00HOT0 ciyyJas.



Puc. 55. BMOMeHMNO/IHO20CONHEUHO203AMMEHUSI B0KpPY2 UEpHO20 OUCKa
JIyHbl 8cnbixusaem «CO/AHEUHAs1 KOPOHA»

Bropasi 3ajjaua — ucciefioBaHUE CO/IHEUHOU KOpoHbl. KopoHa — camoe
3amMeuaresibHOe U3 siB/IeHWH, Hab/M0/jaeMbiXx B MOMEHTBI TIOJIHOTO COJTHEYHOTO
3aTMEHUs: BOKPYI COBEpPIIeHHO YepHOro Kpyra JIyHbl, OKaWMJIEHHOrO
OTHEHHBIMHM BBICTYMaMH (TIpoTyOepaHilaMM) Hapy)kHOW o6osouku CosHila,
cusieT >KeMUY>KHbI Opeos1 Pa3/IMUHbIX pa3MepoB U (POPMbI B pa3Hble 3aTMEHUsI
(puc. 55). [InvHHBIE JIyUM 3TOTO CHUSHUS HEpPelKO B HECKOJILKO pa3 OoJibliie
CO/THEYHOTO TIOTIePeYHUKa, a SIPKOCTb COCTaB/isieT OOBIYHO JIMIIb T10JIOBUHY
SIPKOCTH TIOJTHOW JIyHBI.

Bo Bpemsa 3arMenus 1936 . co/sHeyHasd  KOpOHa  OKasasach
VCK/TFOUMTE/IbHOM SIDKOCTH, sipue TIo/HOU JIyHbl uTO ObIBaeT peiko. [I/MHHbBIE,
HECKOJTbKO pa3MbIThie, TyYl KOPOHBI MPOCTUPAIUCh Ha TPU U Oojiee COTHEUHBIX
[iyaMeTpa; BCS KOpDOHA MpeJCTaB/islylaCh B BUJE TATUKOHEYHOU 3Be3/ibl, LIEHTP
KOTOPOW OBL7T 3aHAT TEMHBIM /TUCKOM JIyHBI.

ACTpOHOMBI BO BpeMmsi 3aTMeHU (oTorpadupyroT KOPOHY, U3MEPSIOT ee
SIPKOCTb, UCC/IEAYIOT ee CreKTp. Bce 3To momMoraer u3yuyeHUIO ee (PU3NUYECKOTO
CTPOEHMUSI.
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Puc. 56. OOHO u3 cnedcmeuli obwjeli meopuu OmMHoOcUmMeabHOCMU —
OMK/AOHEeHUe C8emoeblX Jyuell nod eausiHuUeM cuibl mseomeHuss ConHya.
Coz2nacHo meopuu omHocumebHOCmMu 3eMHol Habardamenb 6 I' guoum 38e30y 8
mouke E no HanpaeneHuro npsamou TDFE, Mmexcdy mem Kak 8
OelicmgumenbHOCMU 38e30a Haxooumcsi 8 mouke E u nocbLiaem ceou jyuu no
uckpusenenHomy nymu EBFDT. Tlpu omcymcmeguu ConHya ceemogoill ayu om
38e30bl is k 3emne T Hanpaeasacs 6bl No NpsAMOl AUHUU

TpeTbsl 3a71aua, BbIABUHYTAas TOJBKO B MOC/IEAHUE [eCATUIeTHs], COCTOUT B
TIDOBEPKe OIHOTO W3 CJIeAICTBUM 00Illeli Teopuu OTHOCHUTEeNbHOCTH. CoriacHO
TeOpUM OTHOCHUTEJIbHOCTHU JIyud 3Be3[, npoxoisd MuMo Co/HLa, UCIBITHIBAIOT
B/IMSIHUE ero MOIyYyero NPUTSDKeHWs U TpeTeprieBar0T OTK/IOHEeHHe, KOTOpoe
JO/DKHO 0OHAPY>KUTHCS B KaXKYIIIEMCSI CMellleHUU 3Be37 0113 COTHeUHOro Jiucka
(puc. 56). IlpoBepka 3TOro CjiejCTBUSI BOSMOXXHA TOJIBKO B MOMEHTBI I1OJTHOTO
COJIHEYHOT'0 3aTMeHUsI.

W3mepenust Bo Bpems 3atMeHuit 1919, 1922, 1926 u 1936 rr. He faiwy,
CTPOTO TOBOpS, PpeILIAIOIIUX pe3yJabTaToB, U BOMpPOC 00  OMBITHOM
TOATBEPKeHUN YKa3aHHOIO CJIeCTBUS U3 TEOPUU OTHOCUTE/IbHOCTHU OCTaeTCst
710 CHX TIOp OTKpBIThIM. L2

TakoBbl IVIaBHBIE 1€/, PaZy KOTOPbIX aCTPOHOMBI IIOKUZAIOT CBOMU
oOcepBaTopuu ¥  OTIPAB/SAIOTCA B OTAa/ieHHble, HWHOTZIa  BechMa
HEeroCTernpuUMHbIe MeCTa /1Jisi HabroJeHUsT COTHeUHBIX 3aTMEeHU.

UTo KacaeTcs caMOM KapTUHBI TIOJIHOTO COJTHEYHOrO 3aTMEHMUs], TO B Halleun
Xy[LO)KeCTBEHHOW JIMTepaType MMeeTCsl MpeKpacHOe OMMCaHWe 3TOr0 PeiKOro
sBnenus rnipupogbl (B.I. Koposenko «Ha 3aTMeHuH»; onucaHue OTHOCUTCS K
3aTMeHUIO B aBrycrte 1887 r.; HabmofeHre pou3BoIUIOCh Ha Oepery Bosry, B
ropoge HOpbeBue.) IIpuBogMM BBIIEPXKKY M3 paccka3a KoposeHKo ¢
HeCyllleCTBeHHbIMU TPOITyCKaMU:

«CoJHLje TOHeT Ha MUHYTY B LIMPOKOM MIVIUCTOM IIATHE U ITOKAa3bIBaeTCs
13 ob/aka y>ke 3HauUMTebHO YIIepO/IeHHBIM. . .

Tenepb yke 5TO BHJHO MPOCTBIM I7Ia30M, 4yeMy IOMOraeT TOHKWU Iap,
KOTOPBI BCe ellle KYPUTCs B BO3Zyxe, CMsiTuasi OC/IeNuTe/IbHbIN O/1eckK.



TuimHa. Koe-re C/IbIIHO HePBHOe, TSKeI0e IbIXaHue. ..

[Tpoxoaut mosyaca. JleHb cusieT TOUTH BCe Tak ke, o0Oauka 3aKpbIBAlOT U
OTKPBIBAIOT COJIHLIE, Tereph I/IbIBYIIiee B BhILLIMHE B BU/le Cepra.

Cpenu MoJofieXkuy 11apyT becriedyHoe OXKUBJIeHUe U JTF0OOTIBITCTBO.

CrapuKyd B3[bIXalOT, CTapyXW KakK-TO WCTEPUUECKH OXalT, a KTO Jaxe
BCKPUKHBAaeT U CTOHET, TOUHO OT 3yOHOM 60u.

[enb HauMHaeT 3aMeTHO OsiefiHeThb. JIulja rofieli MPUHUMAIOT UCTTYTaHHbIN
OTTEHOK, TEeHH 4Ye/ioBeueCKUX (Uryp JiekaT Ha 3emsie OsiefiHble, HesICHBIE.
[Tapoxof, uAyllyMid BHU3, MPOIIbIBae€T KaKMM-TO MNpuU3pakoM. Ero ouepraHusi
CTa/iM Jierye, MOTEPSi/IM OMNpeie/IeHHOCTb KpacokK. KomnuecTBo cBeTa, BUAMMO
yObIBaeT, HO TaK KaK HeT CTr'yl[eHHBbIX TeHel Beuepa, HET UrPbl OTPAXKEHHOTO Ha
HU3IIHX C0SIX aTMocdephbl CBeTa, TO 3TH CYMEPKU KaXKyTCsl HeOObIYHBIMU U
ctpaHHbIMU. [eli3ax OyATO pacriibiBaeTCsl B UeM-TO; TPaBa TepsieT 3e/ieHb, TOPkI
Kak Obl IMILIAIOTCSI CBOEU TSHKeIOU TI0THOCTH.

OfHaKo TIOKAa OCTaeTCsi TOHKWN CeproBU/IHBIM 00OZI0K CO/HIlA, BCe ellle
1[apUT BIleuaT/ieHue CUIbHO 1obieJHeBIIIero AHs, U MHe Ka3a0Ch, UYTO pacCKa3sbl
0 TEMHOTe BO BpeMsi 3aTMeHUsl NpeyBe/nyeHbl. «Heyxenu, — aymanoch MHe, —
5Ta OCTAIOLIAsACs ellle HUUYTOXKHAasi MCKOpPKA COJIHLIA, ropsilas, Kak IOC/ae[Hss
3abbiTasi CBeuka B OFPOMHOM MHUpe, TaK MHOTO 3HauuT?.. Heyxenu, Korja oHa
MOTYXHET, BAPYT [0/KHA HACTYIUTb HOUb?»

Ho BOT 3Ta uckpa ucye3na. OHa Kak-TO TIOPBIBUCTO, OYATO BHIPBABIIUCH C
YCUJTMEM H3-3a TeMHOM 3aC/IOHKH, CBepKHY/Ia ellle 30/I0TOM OpbI3roii u moracia.
M BMecTe C 5TUM IpOJIM/aCh Ha 3eMJIO T'yCTasi TbMa. S YJIOBWI MrHOBEHMe,
Korjla cpe/ii cyMpaka Habeykasa mojHasi TeHb. OHa MOsIBU/IACh Ha KOre U, TOUHO
rpPOMaJiHOe TIOKPBIBa/io, OBICTPO MpoJieTesia MO ropam, MO peKaM, IO TOJisM,
oOMaxHyB Bce HebeCHOe TIPOCTPAHCTBO, YKyTaja HaC MU B OJHO MTHOBeHUe
COMKHyJlaCh Ha ceBepe. §1 cTosin Termepb BHU3Y, Ha OeperoBoil oTMend, U
OIVITHYJICS Ha Tosmy. B Hell 1japuno rpo6oBoe monuaHue... Durypsl et
C/IMBAJIMCh B OIHY TEMHYIO Maccy...

Ho 3T0 He Obia 0OBIKHOBEHHasi HOUb. BbIJI0O HACTO/BKO CBET/IO, UTO IJia3
HEBOJIbHO MCKa/l cepeOpUCTOro JIYHHOTO CUSIHUS, TIPOHK3bIBAIOIIEr0 HAaCKBO3b
CUHIOIO ThMY 00bIYHOU Houu. Ho Hurze He ObLIO CUsTHUS, He ObLIO CHHEBHI.
Kaszanoce, TOHKWM, Hepas3/MuYMMBbIM [Ji [J1a3 [eres pacChInajics CBepxy Haf
3eMJieit UM OyZITO TOHUAMIIIas ¥ TyCTasi CeTKa IMOBUC/Ia B BO3Ayxe. A Tawm, rjje-To
o 60kaM, B BEDXHUX CJIOSIX UYBCTBYeTCsl 03apeHHasi BO3/YyIIHas [ajib, KOTopas
CKBO3UT B Hallly TbMY, C/IUBasi TeHU, JiUillasi TEMHOTY ee (hOpPMbI U T'YCTOThI. U
HaJl BCEI0 CMYII[eHHOIO MPUPOZION UyIHOM MMaHOpaMoi OeryT Tyuu, a cpejd HUX
TIPOMCXO/IUT 3axBaTbiBaroilass 6opnba... Kpyrioe, TemMHoe, BpaxkziebHoe Teso,
TOYHO TIayK, BIWIOCH B SIPKOe COJIHIIe, U OHU HECYTCsl BMecCTe B 3a00/iauHOi



BoilliHe. Kakoe-To cusiHue, JblollleeCss W3MEHUMBLIMU Tlepe/iuBaMu H3-3a
TeMHOTO0 I1IUTa, MPUaeT 3peUllly ABMKeHUe U >KWU3Hb, a 00/1aKa ellle yCUIUBatOT
WJUTIO3UI0 CBOMM TPEBOXKHBIM OeCIITyMHBIM Oerom».

3aTMeHUs JiyHHbIe He TIPeZCTaB/ISIIOT [ijisi COBPEMEHHBIX aCTPOHOMOB TOTO
VCK/TFOUMTE/IbHOTO WHTepeca, Kakoh CBsi3aH C COJHeuUHbIMU. Harm mnpeaku
BUZieid B 3atMeHUsix JIyHbl ymoOHble ciiyuyaud yOemuThCsi B 111apoobpasHoii
dopme 3emsu. [ToyunTenbHO HAllOMHUTH O TOW DPOJM, KaKylH ChIFpago 3TO
Jl0Ka3aTeabCTBO B MCTOPUM KPYTrOCBETHOTO MyiaBaHusi MarensiaHa. Korza mocrie
YTOMUTEIbHOTO JIO/ITOTO TYTeIIecTBUsl MO TMYCThIHHBIM BoZilaM THXOro oOkeaHa
MaTpOChl TIPUIILIM B OTYasiHUe, peIlvB, YTO OHU 0e3BO3BpaTHO YAA/JWIUCh OT
TBEp/I0 3eM/I B BOJHBIN MPOCTOP, KOTOpOMY He OyzeT KoHIla, ofuH MaresiaH
He Tepsil My>KecTBa. «XOTsl 1IepPKOBb TIOCTOSIHHO TBep/u/a Ha OCHOBaHUU
CBSIIIIEHHOTO MUCaHMs, YTO 3eMJIsi — OOIIIMpHast paBHUHA, OKPY>KeHHasi BOjIlaMu, —
pacckasbiBaeT CIYTHUK BeJMKOTO MoperuiaBaTesis, — MareiaH uyeprian
TBEP/IOCTh B CJiefiytoiieM cooOpa)keHuu: Tipy 3aTMeHusiX JIyHbl TeHb, bpocaemast
3emrer0, — Kpyrsasi, a KakoBa TeHb, TAaKOB [O/DKeH ObITh U TIpeAMeT, ee
Opocaromuii...». B CcTapuHHBIX KHUTAX T0 aCTPOHOMHM Mbl HaXOAUM [laXe
PUCYHKH, TOSICHSIFOIIME 3aBUCUMOCTb (DOpPMBI JIyHHOU TeHU OT (OpMbl 3eM/u
(puc. 57).

Puc. 57. CmapuHHbIli pUCyHOK, NOSICHSIOWULL MbIC/Ab, YMO NO 8UQY 3eMHOU
meHu Ha oucke JIyHbl MO}CHO cyoumb o ¢hopme 3emau



Teriepp MbI B TIOZOOHBIX [lOKa3aTe/lbCTBAX y)Ke He HYKZaemcs. 3aTo
JyHHble 3aTMeHMsI [Al0T BO3MOXKHOCTh CY/IUTb O CTPOEHUM BEPXHUX CJI0EB
3emMHoU atmocdepsl 1Mo SpKOCTU U okpacke JIyHel. Kak usBectHo, JlyHa He
becciieiHO HCcUe3aeT B 3eMHOM TeHH, a MPO/0/DKaeT ObITh BUAMMOM B COTHEUHBIX
nyyax, 3aru0aroIuxcs BHyTpPh TeHeBoro KoHyca. Cuma ocBelljeHus1 JIyHbI B 3TH
MOMEHTBI M €ro I[BeTOBble OTTEHKHU MPeJCTaB/SAIOT /1 aCTPOHOMHM OOJIBIIION
VHTepeC W HaXo[ATCsl, KaK YCTaHOB/JIEHO, B HEO)KWJJaHHOW CBSI3U C UMC/IOM
co/iHeuHbIX MsaTeH. Kpome Toro, B mocsjeHee BpeMsi TMO/b3yIOTCS SIBJIEHUSIMU
JIYHHBIX 3aTMeHUM, 4uTOObI M3MepSTh OBICTPOTY OCTBIBAaHUSI JYHHOUN TIOUBBI,
KOT/la OHA JIMIIAEeTCsl COJTHEUHOTO Teruia (Mbl ellje BePHEMCS K TOMY Jasiblie).

ITouemy 3ammeHust noemopsitomcs uepe3 18 nem?

3azionro o Hailei 3pbl BaBUJIOHCKWe HabmroaTesn Heba TOAMETUTH, UTO
psiJi 3aTMEHUM — U COJTHEeYHBIX W JIYHHBIX — TOBTOpsieTCsl Kaxable 18 net u 10
nHe. Ilepuom STOT HasbiBaM  «capocom». [lonmb3ysick WM, [IpeBHUE
Tpe/cKasblBa/Ii  HaCTyIuleHWe  3aTMeHUWM, HO OHM He 3Hajld, uYeM
00yC/IOBNMBaeTCs CTO/b TIPaBUIbHASL TIEPUOJUUHOCT U TIOUEMY «CapoC» UMeeT
MMEHHO TaKyto, a He UHYO0 TIPO/IOJDKUTEbHOCTh. OO0CHOBaHKe TIepUOIUUHOCTH
3aTMeHU ObLIO Hali/leH0 Tropasfio T037[Hee, B pe3yabraTe TILATEIbHOTO
v3yuyeHus [BWKeHUs JIyHbI.

UemMy paBHO BpeMsi obOpaitieHusi JIyHbl 1o ee opbute? OTBeT Ha 3TOT
BOTIPOC MOXeT ObITh Pa3/ivueH B 3aBUCUMOCTU OT TOTO, B KAKOM MOMEHT CUMTATh
3aKOHUeHHbIM 000pOT JIyHBI BOKPYT 3eMsii. ACTPOHOMBI Pa3/InyatoT MSTh POZIOB
MeCsIL[eB, U3 KOTOPbIX HAC MHTEPeCyOT Ceruac TOIBKO /JBa:

1. Tak Ha3bIBaeMbIl «CUHOIUUECKUN» MECSLI, T. €. TIPOMEXXYTOK BPEMEHU, B
TeueHue KoToporo JIyHa coOBepillaeT MO CBOeil opOWUTe MOJHBIM 000pOT, eciu
C/IeIUTh 3a 3TUM JBKeHreM C CosHLa. JTO — Mepro/ BpeMeHH, MPOTeKaroIUi
MeXAy ABYMsl OAWHAKOBbIMU (hba3amu JIyHbl, HampuMep, OT HOBOJIyHUS [0
HOBOyHUsA. OH paBeH 29,5306 CyToOK.

2. Tak HasblBaeMblld [JPAaKOHUUECKUW MeCsl, T. €. TMPOMEeXKYTOK, I10
HcTeueHUM KoToporo JIyHa BO3BpalljaeTcsi K TOMY >Ke «y3/1y» CBOeill OpOUThI
(y3e1 — miepeceueHHe JYHHOM OpPOUTHI C TIIOCKOCTBIO 3€MHOUM OpOUTHI).
[Ipono/mKUTe/IbHOCTh TaKOTo Mecsila — 27,2122 CyToK.

3aTMeHUs], KaK JieTKO CO00pa3uTh, MPOUCXOAAT TOJILKO B MOMEHTBI, KOT/la
JlyHa B (ha3e MOHO/MYHUS] WM HOBOJYHUsI ObIBaeT B OFHOM U3 CBOUX Y3/IOB:
TOrJa ee LIeHTP HaXOJWUTCS Ha OJHOW MpsMoM C LeHTpamu 3emau U ConHI.
OueBUHO, UTO €CJ/IM CerofHs CJIyUYU/I0Ch 3aTMeHHe, TO OHO J0/DKHO HaCTYIIUTh



BHOBb Uepe3 TaKoW IPOMEXYTOK BpeMeHH, KOTOPbI 3aK/IHuaeT yesn0e Yuc/a0
CUHOOUYeCKUX U OpAKOHUYeCKUX Mecsiyeg: TOor[a TOBTOPSTCS YCJ/IOBUSI, MpU
KOTOPBIX ObIBAIOT 3aTMEHHUSI.

Kak HaxoAuTh 10/j00HbIe TIPOMEXXYTKH BpeMeHU? [I/isi 3TOro Ha/lo pelvuThb
ypaBHeHUe

29,5306x = 27,2122y,

rae x u y — neJjble 4ruc/d. Hpe,ZLCTaBI/IB €ro B Bu/je rporiopunuun

272122
y 295306

BHUIVWM, UTO HAMMEHLIIIKE MOUYHbIE PEIICHKS 3TOI'O0 YPABHEHNSA TAKOBBI:
X=272122..........y = 295 306.

[TonyyaeTcss OrpOMHBIM, B [JECATKA ThICAUETIeTHUH, TI€PUOJ, BpPEMEHH,
NpakTUUeCcKu  Oecriosie3Hbld.  J[peBHME  aCTPOHOMBI  JJOBOIbCTBOBA/IMCh
peliieHreM npubaudceHHbiM. Hanbonee ymobHOe CpefCTBO /ISl OTHICKAHUS
NIpUOMKEHUH B TIOAOOHBIX CyyasiX [Jal0T HempephiBHbIE ApoOu. Pa3BepHem
Ipo0b

295306
272122

B HEIIPpEPLIBHY1O. BrimoJsiHsgeTcst 3To Tak. VICK/IrounB nejoe yncjio, uMmeeM

295306 _, 23184
272122 272122

B niocnenHeli Apobu e/TMM YUC/IATETb U 3HaMeHaTe/lb Ha YMC/IATe/Tb:
295306 1

272122 17098
23182



Yucnurens ¥ 3HaMeHaTe b Apobu

17098
23182

Ae/IMM Had YUC/IUTE/Ib M TdK IIOCTYIIdeEM B ,Z[aJ'IbHEI‘/JIU_IEM. HonyqaeM B
KOHEUYHOM uTOore

|+ 1 .
7

W3 stoii nmpobu, Gepsi TepBblie ee 3BeHbs W OTOpachiBasi OCTaJbHBIE,
ToJ/ydyaeM Takue 1oc/iefioBaTeibHbIe PHUOJIKeHUS:

12 13 38 51 242 1019

s — ==, . U T,
11 12 35 47 223 939

[Isitasi ApoOb B 3TOM psAy [aeT Y)Ke [OCTaTOUHYH TOYHOCTh. Eciu
OCTaHOBUTHLCSI HAa HeW, T. e. MpPUHATb x = 223, a y = 242, TO TNepuop
MOBTOPSIeMOCTH 3aTMEHUM TOJYUUTCSI PaBHbIM 223 CUMHOAWYECKHMM MecsiLaM,
Wy 242 [pakOHUYeCKUM.

3710 cocTapsieT 65851/, cyTok, T. e. 18 et 11,3 cyTok (um 10,318 cyToK).

TakoBO MpOMCXOXKAeHUe capoca. 3Hasl, OTKy/Zia OH MPOU30LLIe/, Mbl MOXeM
oTAath cebe OTUeT WU B TOM, HACKOJBKO TOYHO MOXKHO C €ro TIOMOII[bIO
rpe/iCKa3bIiBaTh 3aTMeHUs1. Mbl BUJWM, UTO, CUMTAasi capocC paBHbIM 18 rozam 10
cyTkam, otbpackiBatoT 0,3 CyTOK. DTO [O/DKHO CKa3aTbCs B TOM, UTO 3aTMEHUS,
TIpelyCMOTPEHHbIE 10 TaKOMy YKOPOUYEHHOMY I1epuojy, OyAyT HacTymnaTb B
Opyaue Ydackl [1HsA, 4YeM B MPeIIeCTBYIOLIUK pa3 (MpUMEePHO Ha 8 yacoB IMO3Xke),
Y TOJIbKO TIPY TI0/Ib30BaHWU TI€PUOZOM, PaBHbIM TPOWHOMY TOYHOMY Capocy,



3aTMeHUst OyIyT MOBTOPSIThCS TIOUTU B Te >Ke MOMeHThI /Hs1. Kpome Toro, capoc
He YUMTbIBaeT M3MeHeHUM paccTossHus JIyHbl oT 3ems U 3ems ot CosiHLA,
V3MEHEeHHH, KOTOpble MMEKT CBOK I[ePUOJWUYHOCTb; OT 3THUX PACCTOSHUM
3aBUCHT, OyZleT /11 CO/IHeUHOe 3aTMeHHe TIOHbIM WK HeT. [ToaToMy capoc faet
BO3MOXKHOCTb TIpe/iCKa3aTb JIMIIb TO, YTO B OIpeJe/eHHbI [eHb [OJDKHO
C/TyuuThCs 3aTMEHUe, HO OyZieT /i OHO TOJIHOe, YaCTHOe WK KoJbLieoOpasHoe, a
TaK)Ke MOKHO /i1 OyzieT ero HaO/IOAATh B TeX K€ MeCTax, Kak U B MPeAbIAYIIHii
pas, yTBepXXZaTb Heslb3sl.

HaxkoHel], ObIBaeT M Tak, YTO He3HAUMTe/SbHOe uacTHoe 3aTMeHue CofHIlA
yepe3 18 neT ymeHbIlaeT cBoro a3y 0 Hy/s, T. e. He HabsoaeTcs BOBCe; U,
Hao0OpOT, MHOW pa3 CTAHOBATCS BUAUMBIMU HeOOJIbIIIMEe uYaCTHbIE 3aTMeHUS
CouHila, pexx/ie He HaO/MOAaBIIMECS.

B Halmm JAHU aCTPOHOMBI He TOJ/Ib3YHOTCA capocoM. KanpusHele ABHKeHHs
3eMHOI0 CITyTHUKA M3yYeHbl TaK XOPOLLUO, YTO 3aTMEeHHs IpPeABBbIUMC/ISIOTCS
celluac C TOUHOCTbIO 0 CeKyHJbl. Ecnu Obl mpejckasaHHOe 3aTMeHUe He
TIPOM30IILJI0, COBPEMEHHbIe ydeHble TOTOBbI ObLTM Obl JOMYCTUTH BCE, UTO
YTOZIHO, TO/MbKO He OMIMOOYHOCTb pacyeToB. JTO y/auHO moaMeueHo y Kross
BepHa, koTopelii B poMaHe «CTpaHa MeXOB» pacCKa3biBaeT 00 aCTpOHOMe,
OTIIPABUBILIEMCSI B TIOJISIPHOE TIyTellleCTBUe [/l HaO/IO/[eHUs COJTHEUHOTO
3aTMeHUsi. Bompeku ripeicka3aHuiO0, OHO He TMpou3ouuio. Kakod ke BBIBOJ,
czienana U3 3Toro acTpoHomM? OH OOBSIBMJI OKPY)KaOLLUM, UTO Jie[isiHoe Tio/ie, Ha
KOTOPOM OHU HaxOJATCs, €CTb He MaTepuK, a IjlaByuas JibJWHA, BbIHECEHHas
MOPCKMM TeyeHMeM 3a TII0JIOCY 3aTMeHus. YTBepXKJeHHWe 3TO BCKOpe
orpaB/asock. BoT npumep riybokoi Bephl B CUTy HayKu!

Bo3mooicHo nu?

OueBH/LBI pacCKasbIBaKOT, YTO BO BpeMs JIYHHOI'O 3aTMeHUsI UM C/1y4asioCh
Hab/ro/1aTh Ha O/IHOM cTOpOHe Heba y ropu3oHTa AucK Co/HIla U OIHOBPEMEHHO
Ha JIpyrov CTOPOHHEe — 3aTeMHEeHHbIN JUCK JIyHBI.

Habsromanuch 11o/jo6HbIe siBfieHus U B 1936 T. — B IeHb YaCTHOTO JTYHHOTO
3atMeHus 4 urons. «4 uronsa BeyepoM B 20 yac. 31 muH. B3ouwia JlyHa, a B
20 yac. 46 muH. caguiock CosHIle, ¥ B MOMEHT BOCxoza JIyHBI IPOMU30LLLIO0
nyHHoe 3aTMmeHue, XoTsi JlyHa u CosHIle BUJHBI ObUIM OFHOBDPEMEHHO Haf
TOPM30HTOM. I OueHb yAWBWICS STOMY, [IOTOMY UTO JIy4d CBeTa
pacrpoCTPaHSIOTCS Belb MPAMOJMHEWHO», — TUCaJl MHe OJWH U3 uuTareseu
5TOU KHUTH.

KapTrHa B camoM [iejie 3araJjouHasi: XOTsl, BOTIPeKU yOeXK/[eHUI0 UeXOBCKOM



JIeBULIbI, HeJTb3s1 CKBO3b 3aKOITUEHHOE CTEKJ/IO «YBUETh JIMHUIO, COeJUHSIOLYIO
teHTp ConHua U JIyHbI», HO MBICJIEHHO TIPOBECTH ee MUMO 3eMJIU TIPHU TaKOM
PacIio/IOKeHUM BITO/IHE BO3MOXKHO. MOXKeT /i1 HaCTyNUThb 3aTMeHUe, eC/id 3eMJIst
He 3acyioHsieT JIyHbl or CosiHUA? MOXKHO /1M BEPUTH TAaKOMY CBUJETE/IbCTBY
oueBHu/ILIa?

B [1eficCTBUTE/NILHOCTH, O/IHAKO, B TIOJOOHOM HaO/OfleHUd HeT HUYero
HeBeposiTHOro. To, uto CosiHile W 3areMHeHHasi JlyHa BUJHBI Ha He0e
OZITHOBpEMeHHO, 00yC/IOB/IEHO UCKPUBJIEHUEM JTyueli CBeTa B 3eMHOM atMocdepe.
bnaropapsi TakoMy HMCKPUB/IEHUMIO, Ha3bIBAeMOMY «aTMOC(epHOU pedpakiiyei»,
KaK/l0e CBeTH/I0O KaKeTCsl HaM @blule CBOer0 MCTHMHHOIO TOJIoKeHus (CTp. 48,
puc. 15). Korga mbr Buaum ConHile wid JIyHy O/M3 caMoro ropyu3oHTa, OHM
reOMeTpUUeCKM HaxXOJATCS Hudce ropu3oHTa. Huuero HeT mno3TOoMy
HEBO3MOXXHOTO B TOM, uTO Auck CosHIla U 3aTeMHeHHasi JlyHa BUZHbI 00a Haf
TOPU30HTOM B OJJHO BpeMsl.

«OO6BIKHOBEHHO, — TOBOPUT TI0 3TOMY MOBO/ly PiaMMapuoH, — yYKa3bIBatOT
Ha 3atMeHus1 1666, 1668 u 1750 rr, korma 3Ta CTpPaHHas OCOOEHHOCTH
nposiBuIach Bcero peszue. OfHAKO HeT HaflOOHOCTH 3a0UpaThCsi Tak Jjaneko. 15
deBpans 1877 r. Jlyna Bocxoguna B Ilapwke B 5 uac. 29 muH. CosHle xe
3aKaTbIBAJIOCh B 5 yac. 39 MUH., a, MeXy TeM, MOJIHOe 3aTMeHHe y)Ke HauasloCh.
4 nexabpst 1880 r. TpoM30III/I0 TTO/THOE TYHHOE 3aTMeHue B [Tapoke: B 3TOT /IeHb
JlyHna B3omuia B 4 uvaca, a ConHile 3aKaTW/IOCh B 4 uyaca 2 MHH., U 3TO ObLIO
IIO4YTU B Cepe/uHe 3aTMeHUs, IPOAo/KaBlIerocs or 3 yac. 3 MUH. 0 4 yac.
33 muH. Ecmu 3T0 He HabstoaeTcsi ropas3zio yaille, TO JIMIIb [0 HEeAO0CTaTKy
HabmrofaTesneit. Utobbl BuzieTh JIyHY B 1OJTHOM 3aTMeHUM 10 3akaTta CosHIla Win
ToCJie ero BOCX0/la, Ha/lo /ML BbIOpaTh Takoe MecTO Ha 3emsie, UyToObl JIyHa
HaxoAW1ach Ha TOPU30HTE OKOJIO Cepe/iHbI 3aTMEeHUS».

dmo He eécem u38eCmMHO 0 3aMMeHUsIX

BOITPOCBHI

1. CKOIBKO BpeMeHU MOTYT [JIUThCA COJIHEYHbIE U CKOJIbKO JIyHHbIe
3aTMeHus?

2. CKOJIBKO BCeX 3aTMEHUU MOXKET CJTyUMThCS B TeUeHKe OJHOro roga?

3. BeIBatOT 1 rofibl 6e3 COTHeUHbIX 3aTMeHUN? A 6e3 JIyHHbBIX?

4. Korgma Gymer Omwkaiilliee TMOJIHOe COJTHEUHOe 3aTMeHUe, BUAMMOE B
Poccun?

5. C KakoM CTOpPOHBI NPU 3aTMeHUU HajBUraetcst Ha CoJiHLe YepHbIW JUCK
JIyHbI — cIipaBa WM cjieBa?



6. Ha kKakom Kpar0o HauMHaeTcsi 3aTMeHue JIyHbI — Ha TpaBOM WM Ha
JIeBOM?

7. TloueMy nsiTHa CBeTa B TEHW JIMCTBbI UMEIOT BO BPEMs COJIHEUHOIO
3aTMeHus hopmy ceprioB (puc. 58)7?

8. Kakas pasHuiia Mexxaiy ¢opMoii COJTHeYHOTO cepria BO BpeMsi 3aTMeHUs 1
dhopMoii 0OBIYHOTO JTYHHOTO Ccepria’?

9. Tlouemy Ha COJIHEUHOE 3aTMEHHE CMOTPST Uepe3 3aKOMUYeHHOe CTEeK/I0?

OTBETHI

1. Hau6osbItiasi Mpo/j0/KUTENBHOCT NO/AHOU (pa3bl COTHEUHOTO 3aTMEHUS
73/, M. (Ha 3KBaTOpe; B BbI CLIMX MIMPOTax — MeHblIe). Bee e (asbl 3aTMeHus

MOTyT 3aXBaTUTh 70 3% u. (Ha 5KBaTOpe).

[TpomomKUTeIbHOCT BCeX (a3 /IyHHO20 3ammeHusi — 710 4 4.; BpeMs
TI0JTHOTO TIoTeMHeHUst JIyHbI fuTcst He 6omee 1 4. 50 M.

2. Uucno Bcex 3aTMeHUM B TeUeHHe rofila — U COJTHEYHBIX U JIYHHBIX — He
MOKeT ObITh Oonbilie 7 1 MeHblle 2. (B 1935 . HACUMTBIBA/IOCH 7 3aTMEHMM: 5
COJIHEUHBIX U 2 JTYHHBIX. )

M*"lr
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Puc. 58. I[TamHa ceema 8 meHu Aucmebl 0epeea 80 8peMsi UACMHOU (pasbl
3ammeHusi umerom cepnosuoHyio ¢popmy



3. be3 conHeuHbIx 3aTMeHUWII He TPOXOAWUT HU OJHOTO TOAA: eXKeroiHO
ClyyaeTcsi He MeHee 2 COJIHEUHBIX 3aTMeHUi. [ofbl 6e3 /yHHbIX 3aTMeHUH
OBbIBAIOT /JOBO/ILHO YAaCTO, TIPUMEPHO KaK/bie 5 JieT.

4. bawkaillllee TO/HOE COJMHEYHOe 3arMeHue, BuguMoe B Poccuu,
npousouzer 1 aBrycra 2008 r. Tlosoca mo/sHOrO 3aTMEHUsT TIPOUZET uepes
['pennanguto, ApKTUKy, Boctounyro Cubups, Kutaii.

5. B ceBepHOM mionymapuu 3eMiu AUcK JIyHbl HagBuraetcs Ha CosiHLe C 11
paBaHaie Bo. [lepeoro conpukocHoBeHus JIyHel ¢ ConHLeM ciiefyeT Bcerja
K7IaTh C Npaeoll CTOPOHLI. B 10)KHOM TonyIiapuu — ¢ s1eeoti (puc. 59).

Conk, F0MMEHUE 8 KWK, MONUapUY Count, IOMMEHUE 8 CEB

Puc. 59. Ilouemy 01 Habawoamenss 8 ceeepHoM nodywapuu 3emau OUCK
JIyMbl 80 8pemsi 3ammeHusi Haosueaemcsi Ha CosnHye cnpaea, a 015
Habo0amesst 8 OHCHOM nofywapuu — c1eea?

6. B ceBepHOM mnonyiapuu JlyHa BCTyraeT B 3eMHYHO TeHb CBOUM /1€6bIM
KpaeM, B FO)KHOM — NpAebIM.

7. TlsTHa CcBeTa B TeHU JIUCTBbI €CTb He UTO WHOe, KaK W300pakeHus
CosHua. Bo Bpemst 3atmenusi CojHLIe UMeeT B/, Cepria U TaKOM ke BUJ, IO/IKHBI
MMeTb ero n300pakeHus1 B TeHHU JIUCTBBI (puc. 58).

8. JIyHHbIll cepn OrpaHUYeH CHApY)XU TIOJYKPYrOM, W3HYTPU —
nosy3/turnicoM. CosiHeuHbIll Cepri OrpaHWuYeH [BYMsl AyramMu Kpyra OJIHOTO
paauyca (cMm. cTp. 59, «3arajiku JTyHHbIX (a3»).

9. Ha ConHiie, x0Ts ObI ¥ YaCTUYHO 3ac/iOHeHHOe JIYHOM, HeJlb3si CMOTPeThb
He3aluilleHHbIMU ~ T7la3aMu.  CosiHeuHble  Jyud  oOKuraroT — Haubosiee



YyBCTBUTE/IbHYIO UaCTh CeTYaTol 0OOI0UKM T71a3a, 3aMeTHO MOHMXasi OCTPOTY
3peHus Ha IPOJ0/DKUTe/IbHOe BpeMs, @ MHOIZA U Ha BCHO JKU3HB.

Eme B Hauane XIII B. HOBropoackuu jeronucer] otmetun: «OT cero e
3HameHuss B Bemukom HoBropoze ezBa KTO OT Ue/IOBEK BHUETU JIULLIWUICST».
36e)kaTh 0Kora, O/JHaKO, JIeTKO, eC/IM 3aracTUCh I'YCTO 3aKOMUeHHbIM CTEK/IOM.
3aKOMTUTb €ro HaJlo Ha CBeUYKe HACTOJILKO T'yCTO, uToObl AucK CosHIla Kaszasics
yepe3 Takoe CTEK/IO pe3Ko ouepueHHbIM KpyXckom, 6e3 nydeil U opeosa; AJist
ynoOCTBa 3aKOMUEHHYI0 CTOPOHY TIOKPBIBAIOT JAPYTHMM, YKUCTBIM CTEKJIOM WU
oOKJienBaroT 1Mo Kpasim Oymaroii. Tak Kak Hesib3si 3apaHee TIpe/IBU/IeTh, KAKOBBI
OyayT yciaoBusi BuamMocty Co/HIIA B Yachl 3aTMeHUs], TO TI0JIe3HO 3arOTOBUTh
HEeCKOJIBKO CTEKOJI C pa3/IMYHON I'yCTOTOM 3aTeMHEeHUSI.

MOXHO I10/71630BaThCA TAKXKe U LIBETHBIMU CTEK/IaMU, eCJ/IU C/I0KUTh BMeCTe
[lBa CTeKJa pas3/UYHbIX L[BeTOB  (KejaTe/lbHO  «JOTOTHUTEIbHBIX» ).

OOBIKHOBEHHbBIE TEMHEIE O4YKH-KOHCEPBbLI HEJOCTATOYHBI [JIA 3TOU I.[EJ'II/I.Iﬂ

Kakas Ha Jlyne nozoda?

CobcTBeHHO TOBOps, Ha JIyHe HeT HUKAKOHM TMOTObl, €CId 3TO CJIOBO
NMOHUMaTb B O0ObIYHOM cMbiciie. Kakas MoxeT ObITb TOrofila Tam, TI7e
COBEepIIIEHHO OTCYTCTBYIOT aTMocdepa, obsaka, BOASHOW Tap, 0Ca/iku, BeTep?
EIWHCTBEHHOe, 0 UeM MOXKET ObITh Peub, — 3TO TeMIlepaTypa ITOYBHI.

WTak, HaCKOJILKO Harpeta nouBa JIyHbI? ACTPOHOMBI pacro/aratoT Terepb
1puboOpoM, ZAFOIIIMM BO3MOXKHOCTb M3MEPSITh TeMIIepaTypy He TO/IbKO JaleKux
CBETH/, HO M OTAENbHBIX WX YyUaCTKOB. YCTPOHCTBO TpubOpa OCHOBAHO Ha
SIBJICHUM TE€PMO3/IeKTPUUECTBA: B MPOBOJHUKE, CIIasHHOM U3 [IByX Pa3HOPOAHBIX
MeTaJlsIoB, MpoberaeT 3/eKTPUUECKUM TOK, KOTZa OJIUH Criail Teruiee /IPyroro;
CW/la BO3HUKAIOIEro TOKA 3aBUCUT OT PA3HOCTU TemIleparyp M I103BOJIsIeT
W3MEePUTh KOJTMUeCTBO MOI/IOIIEHHOW TeIJIOThI.

YyBCTBUTE/ILHOCTL TIpubOpa Tiopa3uTesnbHa. [IpM  MHMKPOCKOIHAYECKUX
pa3Mepax (OTBeTCTBeHHasi yacThb Tiprbopa He 6osbiiie 0,2 MM 1 Becut 0,1 Mr) oH
OT3bIBAETCS Jla)Ke Ha rperoiree JedCTBre 3Be3/ 13-M BeJIMUWHbI, MOBBIIAOIee
TemrepaTypy Ha 0ecsimumMu/11UuoHHble 00/1u 2padyca. ITH 3Be3/bl He BUHbI Oe3
Tesieckoria; oHu cBeTsT B 600 pa3 cnabee, He)kenu 3Be3[bl, HAXOAIIMECS Ha
rpaHULie BUJUMOCTU TIPOCTBIM IJIa30M. YJIOBUTb CTOJIb HAUTOXKHOE KOJIMYeCTBO
TeTla — BCeé PABHO, UTO OOHAPY)KUTh TEIUIOTY CBEUM C PACCTOSHUS HeCKOIbKUX
KU/IOMETPOB.

Pacriojlarasi TakMM TIOUTH UyeCHbIM W3MEPUTE/IbHBIM  TIpUbopoM,
aCTPOHOMBbI  BBOAW/IM €ro B OTJAe/ibHble YyYaCTKHA  TejieCKOMUUYeCKOro



n300pakeHust JIyHbI, W3Meps/IM TOyyaeMoe UM Teryio U Ha 3TOM OCHOBAHWM
OLIeHMBaJIM TeMIlepaTypy pa3iuuHbIX yacTeit JIyHbl (C TouHOCThIO f0 10°). BoT
pe3ynbrarhl (puc. 60): B 1jeHTpe AucKa noysHou JIyHel TemmnepaTypa Bbiiie 100°;
BbUIMTAsl 371eCb Ha JIYHHYIO TOUBY BO/la BCKHUTIasa Obl /laXke TOf, HOpMasbHbIM
naBneHveM. «Ha JlyHe HaM He TpUILIZIOCHh ObI TOTOBUTH cebe 00e Ha MUTe, —
MUIIIEeT OJUH aCTPOHOM, — ee pOJib Morvia Obl BBIMOMHUTE /t00ast Ovkaiiiias
ckana». HaunHasi OT 1ieHTpa AMCKa, TeMriepaTypa paBHOMepHO YObIBaeT BO BCe
CTOpPOHBI, HO emje B 2700 KM OT LjeHTpa/lbHOM TOUKM OHa He Huwke 80°. 3aTem
rajieHde TemriepaTypbl ujeT ObicTpee, u 0/M3 Kpasi OCBeILEHHOTO [AMCKa
rocnoacTByer mMopo3 B —b50°. Eimje xonoiHee Ha TEeMHOW, OTBEPHYTOW OT
CosHija ctopoHe JlyHbl, rae Mopo3 gocturaet —170°.

Puc. 60. Temnepamypa Ha JlyHe docmuzaem 8 yeHmpe 8uOUMO20 OUCKA 8
noaHoayHue +125 °C u 6bicmpo nadaem K Kpasim 0o —50° u Hudice

PaHbllle ObIIO YTIOMSIHYTO, UTO BO BpeMs 3aTMeHUH, KOTZa JYHHBIM I1ap
OKYHaeTCsl B 3eMHYI0 TeHb, 1ouBa JIyHbI, JiMIlIeHHasi COJTHEYHOTO CBeTa, ObICTPO
ox/jaxzgaercs. bblio M3MepeHO, KaK BeJIMKO 3TO OCThIBaHUE: B OJHOM CJlydae
yCTaHOBJIEHO TaZieHue TeMIiepaTrypsl BO BpeMs 3aTMeHus ¢ +125 no —115°, T. e.



rouTy Ha 240° B TeueHHe KakKux-HUOyab 1'/—2 yacoB. Mexy TeM, Ha 3emie,
TIpU TIO/IOOHBIX Ke YC/IOBUAX, T. €. MPU COJTHEUHOM 3aTMEHUM, OTMeYaeTcs
TIOHW)XKeHUe TemIieparyphbl BCero Ha /iBa, MHOTO — Ha TPU rpajiyca. OTO pasjinuue
HaZl0 OTHECTH 3a CUeT 3eMHOM aTMoc(epbl, CPaBHHUTEIbHO MPO3PauHOUN /ISt
BUAMMBIX jydeid CosiHLIA M 3a/lep)KUBaroleldl HeBUAUMbIE «TerJIOBbIe» Jyud
HarpeTou IOYBHI.

To, uto mouBa JIyHbl Tak OBICTPO yTpauuWBaeT HAKOIUIEHHOE €l0 TeTIIo,
yKasbiBaeT OJHOBPEMEHHO U Ha MaJjlyl0 TeIUIOEMKOCTb U Ha [AYPHYHO
TeIJIONPOBOAHOCTb JIYHHOW TOUBbI, BC/JEACTBUE Yero Ipd ee HarpeBaHUuMU
yCrieBaeT HAKOTTUThLCS JIUIIIb HeOOJIBITION 3arac TeryioThI.



I'/1aBa TpeThAa
IIJIAHETBI

I1nanembi npu OHeeHOM c8eme

Mo)XHO /1 IHEM BU/IeTh T/IaHeThI? B Teneckorr — 6e3yc/I0BHO: aCTPOHOMBI
HepeKO HaOJTIofIa/Iv TJIaHeThI IHEeM, pa3/idyasi UX B TPYObI fa)ke CpeiHeM CHUIIbI,
TpaB/la He TaK OTYET/IMBO, KaK HOUbI0. B Tpyby c arameTrpom ob6bekTHBa 10 cM
MO)KHO Pa3/IMUUThb XapakTepHble Tosiockl Ha FOmmtepe. Teseckonuueckue
HaOmozeHus: Mepkypusi, TIOXKajqyH, ynoOHee TNPOW3BOAWTHL [AHEM, — TOTZAA
TIJlaHeTa CTOUT BBICOKO HaJl TOPHM30HTOM, rocjie ke 3axoza CosHila MepKypuii
ObIBaeT BH/IEH TaK HU3KO Ha Hebe, uTO 3eMHas atMocdepa 3aMeTHO HCKa)KaeT
TesiecKorueckoe u3obpaxeHue. [Ipy OG1aronpUsITHBIX YCIOBUSIX HEKOTOPbIe
TI7IaHeThl ZIOCTYITHBI JTHEM W HEBOOPY)K€HHOMY T/ia3y, O/IHAaKO, UuTOObI YBHU/EThb
TI7IaHeTy HaZlo TOYHO 3HAaTh ee MeCTOHAXOXK/eHHe.

OcobeHHO yacTo yjaeTcs HabromaTh Ha JHEBHOM Hebe camyro SIPKyIO U3
ni7IaHeT, BeHepy, KOHeUHO, B TIOpPy HauOObIIeN ee sipKOCTU. V3BecTeH pacckas
Aparo o HarmoneoHe I, KoTopbIii OAHAXK/[bI BO BPeMsI ITapaZiHOTO CJie/JOBaHUsI 110
ymuiiam [lapmwka Obl1 OOMXKEH TeM, UTO TOJIa, TMOpakeHHasl TOsIBJIeHUeM
BeHephl B M0/1/1eHb, yzessia 00/bllle BHUMaHUS 3TOH TJIaHeTe, YeM ero BbICOKOU
ocobe.

C ynur 60/bI1IMX TOPO/IOB BeHepa B [HeBHbIE Yachl BU/IHA JlaXKe vallle, YeM
C OTKPBITBIX MECT: BLICOKHME /oMa 3ac/oHs0T CO/HIle M TeM 3allyIIaioT I7ia3a
OT OCJIETI/ISIOIIETO JeHCTBUS MPSMBIX ero Jjiydeid. Cinyuad BUAWUMOCTA BeHepbl
JHEM OTMeueHbl W PYCCKUMH JIeTOMUCIIaMHM. Tak, HOBTOpPOACKasi JIeTOIHCh
roBopuTt, uto B 1331 I. IHEM «sIBUCA Ha Hebecu 3HamMeHHe, 3Be37la CBeT/Ia Haj
LIepKOBbIO». 3Be3ga 3Ta (nmo uccnenoBanusm [1.0. Cearckoro u M.A. Bunbesa)
Obl1a Benepa.

Haunbonee GmaronpusATHbIE S3M0XU [Jjsi BUAMMOCTU BeHepbl B /IHEBHOe
BpeMsi TIOBTODPSIIOTCS Kaxable 8 meT. BHumarenbHble Habmomatenu He0a,
BEpOSTHO, UMeJTA C/Tyuaid BUJIeTh JJHEM MPOCTLIM I71a30M He TOMbKo BeHepy, HO U
FOrurep u narke MepKkypui.

37ecb yMEeCTHO OCTaHOBHTBHCS Ha BOIPOCE O CpaBHUTEIBHOM Osiecke
T7IaHeT. B Kpyry HecrelyaucToB BO3HHUKAIOT MHOTJa COMHEHUs: KaKasl TylaHeTa
nocturaet 6osbliiero 6ecka — BeHepa, FOmuTep wimu Mapc? KoHeuHo, eciiv ObI



OHU CHUSTM OJHOBPEMEHHO W pa3MeIlaluCh PsIOM, IOZ00HOro BOIpOCa He
BO3HHUKa/0 Obl. Ho Korza BUAMINE MX HA HeOe B pa3HOe BPeMsl [IOPO3Hb, HEJIETKO
PelLINTh, KOTOpasi U3 HUX sipue. BOT Kak IJIaHeThI pacrio/araroTcs B MOPSIKE UX
O/ecka.

Cnabee Cupuyvca,
HO ApYe 3Be3I
MepBEoil BETHUYHHEI

Benepa I Apue Cupnyca
Mapc - B HECKOJBKO
KOnurep J pas

Me prypuii {
CatypHn J

Mbl elle BeEpHEMCA K 3TOU TeMeE B CHEAY}OIHEﬁ I/iaBe, KOraad IT03HdKOMHMCSH
C UKMCIOBOM OHEHKOﬁ 0/1ecKka HeOeCHBIX CBETHII.

ITaranemHuas a3zoyka

Ina obo3Hauennss ConHila, JIyHbI W TIJIaHET COBPEMEHHBIE ACTPOHOMBI
yIoTpeO/IAOT 3HAUKW BechbMa JIpeBHEro TMpoucxoxaeHus (puc. 61). Ux
HauepTaHue TpeOyeT TMOSICHEHUI, KpOMe, KOHEeUHO, 3Haka JIyHbl, IMOHSTHOIO
camoro mo cebe. 3Hak MepKypusi ecTb YHpOIeHHOe Hu300pakeHHe >Ke3Ja
MubHyeckoro 6ora MepKypHsi, IOKPOBUTE/ISI 3TOM IJIaHEeThl. 3HAKOM BeHepbl
CJTY)KUT W300pakeHHe PyUHOTO 3epKajia — SMOJIeMbl JKEHCTBEHHOCTH W KPaCOoThl,
npucymux OoruHe Benepe. CuMmBosioM yis Mapca, IOKPOBHUTEIbCTBYEMOIO
Oorom BOIHBI, BLIOpAHO KOIbe, 3aC/IOHEHHOE IIUTOM, — aTpUOyThl BOMHA. 3HAK
FOnuTepa — He UTO MHOE, KaK HauajbHasg OyKBa I'DeUYeCKOro HauMeHOBAHMSI
FOnutepa — Zeus (Z — B pykorucHoM 1pudTe). 3Hak CaTypHa, M0 TOJKOBAHHUIO
draMMapuoHa, €eCTb HCKOKEHHOe M300paKeHHe «KOChl BpPEMEHH» —
TPaULIMOHHOM MPUHA/IIE)KHOCTH Oora CybOBbI.



Hyua

Meprypuii

Benepa

Mapc

Onumep

Camypu

Ypan

Henmywn

TLaymown

Coanye

od | moloe| ==~ | £ |q [« ||~

Jemin

Puc. 61. YcnogHble 3Haku 0as Convya, JIyHbl u naasem.

[TepeuricrieHHbIe ceiluac 3HaKuA yrioTpebnsitoTcsi ¢ IX B. 3HaK YpaHa,
pa3ymeeTcsi, 6osiee TI03IHETO TIPOUCXOXK/IEHUS: TIJIaHeTa 3Ta OTKPhITA /UL B
koHile XVIII B. Ee 3Hak — Kpy»oK ¢ 6ykBoit H — 1o/bkeH HarmloMuHaTh Ham o0 B.
Iepiienie (Herschel), otkpeiBiiem YpaH. 3Hak HenTyHa (oTKphiTOro B 1846 1)
oTAaeT AaHb Mudonoruu wuszobpakeHrem Tpe3yOija Gora Mopei. 3Hak [jis
roc/iefiHel risiaHeTwl, [11yToHa, MOHATEH cam COOO.

K 3Toii ryilaHeTHOM a30yKe HaZlo ellje TIPUCOeAVHUTD 3HAK TOM TIJIAHeThI, Ha
KOTOPOU MBI KMBEM, a TakXe 3HaK L[eHTPa/JbHOIO CBeTW/Ia Halled CUCTeMbl —
ConHija. JTOT TMOCAEHUM 3HAaK — CaMbli JPeBHU, TOTOMY uTO OBLT B
yrnoTpe6/ieHNH Y eTUIITSH ellle ThiCsue/eTHsi Ha3afl.

MHOrMM TIOKaXKeTCsl, BEpOATHO, CTPaHHBIM, 4YTO TeMU ’Ke 3HaukKaMu
TIJIaHeTHOM a30yKu 3aria/jHbie aCTPOHOMBI 0003HAUa0T AHU HeZle/iv, @ UMEHHO:

BOCKpeceHke — 3HakoM ColHua
MoHeAelbHHK — » JIyHbI
BTOPHUK — » Mapca
cpeny — » Mepkypusa
YyeTBepr — » KOnuTepa
MATHHILY — » Benepnl
cyoboTy — » CartypHa

HEO)KI/I,Z[HHHOE cOMmDKeHre 3TO CTAHeT eCTeCTBeHHbIM, eC/IM COIIOCTaBHMM



3HaKM TIUIaHeT He C PYCCKMMH, a C JIAaTUHCKUMHU WIA C (PpaHIy3CKUMU
Ha3BaHUSIMM JHel Hejle/id, COXPAaHUBIIMMH CBOHO CBSI3b C HaMMEHOBaHUSIMHU
riiaHeT (To-ppaHIly3CKu: ToHeAe bHUK — lundi — geHb JIyHbI, BTOpHUK — mardi —
JneHb Mapca u T. 1.). Ho Mbl He cTaHeM yriyOisIThCsl 371eCh B 3TY JIFOOOIBITHYIO
obmactb, OoJbIlle OTHOCAINYIOCS K (DHUIOIOTHHM M UCTOPUM KY/IBTYPBI, UeM K
aCTPOHOMMUH.

[IpeBHUMH  anXUMWKaMH TUlaHeTHass a30yka ymorpeOssiiach  [is
0003HaueHUsI MeTaJJIOB, @ UMEHHO:

Jnak Connua — A 30J10Ta
» JIyHEI — »  cepebpa
» Mepkypusa — » PTYTH
» Benepm — » MelH
» Mapca — »  Kejesa
» Onurepa — »  OQJIOBA
» CaTtypHa — »  CBHHIIA

Cesi3b 3Ta 0OBSICHSIETCS BO33DEHUEM aXWMUKOB, MOCBAIIABIINX KaXK/IbIM
MeTaJl/l OAHOMY W3 JPEeBHUX MU(OIOrUUeCcKuX O0XKeCTB.

HakoHell, OTT0/IOCKOM CpeJHEBEKOBOIO TOUTeHHsI K TJIaHeTHbIM 3HaKaM
ABJISIETCST  yroTpeOsieHWe coBpeMeHHbIMA OOTaHWKaM{ W 300/I0TaMU  3HAKOB
Mapca u Benepbl [An1si 0003HaueHUs] MY>KCKUX M JKEHCKHUX 3K3eMIUISPOB.
BoTaHuku ymoTpeb/nsitOT TakKe acTpoHOMUYeckuit 3Hak ConHua — fis
0003HaueHUsT OHOJIETHUX PAaCTeHWM, /1Jisi IByX/JIeTHUX OepeTcsi TOT e 3HaK, HO
BU/IOM3MEHEHHBIN (C IByMsl TOUKAMU B KPY’KKe), [I/il MHOTOJIETHUX TPaB — 3HaK
FOnutepa, /17151 KyCTapHUKOB U ZiepeBbeB — 3HaK CarypHa.

Yez0 Heb3s u306pasumb

K wuucny Beleil, KOTOpble HUKAK Heb3ss u300pasuTh Ha Oymare,
TIDUHA/IIE)KUT TOUHBIN T/IaH Halllell COHEeYHON cucTeMbl. 10, UTO T0J, UMeHeM
TJIaHa COJTHeUHOM CUCTeMbI MPUBOJIUTCSI B KHUTaX 10 aCTPOHOMUM, €CTh UepTexX
TIJIAaHEeTHBIX MyTel, a HUKAK He COJTHeYHOW CUCTeMbl: CaMUX TIJIaHeT Ha TaKUxX
yepTe)kax M300pa3uTh Hesb3s Oe3 rpyboro HapyieHuss Maciiraba. [1naHeTsI 110
CPaBHEHHUIO C pa3e/iSIoNMMA UX PACCTOSSHUSMU TaK HUUTOXKHO Masibl, UTO
TPYJHO /la)ke COCTaBUTh cebe CKOIbKO-HUOY/b TpaBU/IbHOE Tpe/icTaBIeHue 00
3TOM COOTHOILIIeHUU. MblI 061erunM paboTy BooOpakeHus, ecv obpatumcs K



YMEeHbIIeHHOMY MOA00UI0 TUIaHeTHOW cucTeMbl. Toraa craHeT $ICHO U To,
roueMy HeT BO3MOXKHOCTH TIPe/ICTaBUTh COJIHEYHYIO CHUCTEMY HU Ha KakoOM
yepTexke. Bce, 4To MBI B COCTOSIHUM CJeflaTb Ha YepTeXXe — T[I0Ka3aTb
CpaBHHUTeJIbHBbIE pa3Mepsl ruiaHeT U CosHia (puc. 62).
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Puc. 62. CpasHumenbHble pasmepbl niaHem u CoaHya. uamemp oucka
Connya 6 smom macwmabe pageH 19 cm

M36epeM [ijisi 3eMHOTO 1l1lapa CaMyH) CKPOMHYIO BeUUMHY — Oy/1aBOUYHYIO
TOJIOBKY: MYCTh 3eMJsi u300pakaeT Cs IIapUKOM OKOI0 1 MM TIOTepeuyHUKOM.
TouHee roBopsi, Mbl OyeM T0/b30BaTbCs MaciitaboM npumMepHo 15 000 km B 1
MM, i 1:15 000 000 000. JIyHy B Buje KPyIIMHKH B '/, MM JMaMeTpOM Hajio

Oyzmet romecTuTh B 3 ¢M OT OynaBouHOM ronoBky. CoJiHIle BeJTMUMHON C MSU
uii KpokeTHbld map (10 cm) mo/mkHO oTcrosith Ha 10 M oT 3emmn. Mgy,
TIOMeIlleHHbI B OJIHOM YIJIy TIPOCTOPHOM KOMHAaThl, M Oy/laBOUHasi rOJIOBKa B
JPyroM — BOT TII0flo0Me TOro, uTO TIPeJCTaBIsAOT €000l B MHPOBOM
ripoctpadcTBe ConHue U 3emnsa. Bel BUguUTe, 4To 37€CH B CaMOM Jiejie ropaszo
Oosibliie TyCTOTHI, YeM BelrlecTBa. [IpaBaa, mexxay ConHileM U 3emsieii ecTb /iBe
niaHeTl — MepKypuii U BeHepa, HO OHU MaJji0 CIIOCOOCTBYIOT 3ariO/THEHUIO



TIPOCTPAHCTBA; B Halllell KOMHaTe TIpUOaB/IsiFOTCS JIMIIb /IBe KPYTIUHKU: OfIHA B %2
MM norepeyHUKoOM (Mepkypuii) Ha pacctosiniu 4 M oT Msiua-CosiHLia U BTOpast —
c Oy/naBouHyto rosioBky (BeHepa) — B 7 M OT Msua.

Ho OyayT ellle KpyIMHKY BelljeCTBa T0 APYTyH0 CTOPOHY OT 3eMu. B 16 m
oT Msiua-CostHLa KPY>KUTCS Mapc — KpynvHKa B %2 MM T1ioriepedHukoM. Kaxzblie
15 neT 06e kpynuHKY, 3eMsisi U Mapc, cOMMKarTCs 10 4 M; Tak BBIVISIAUT 371eCh
Kparyaiiiee pacCTOsiHUe MeXAY ABYMsI MUDaMHU.

Y Mapca — [ABa CHYTHHKA, HO U300pa3uTh WX B Halleld MoJenu
HEBO3MOXXHO: B TPUHATOM MaciiTabe uM cefoBasio Obl TIpUJaTh pa3Mephbl
6aktepuii! ITouTH CTONb >Ke HUUYTOXKHBbIE pa3Mephl JO/DKHbI MMeTb B Halllei
MOZIe/I1 acTepouJbl — MaJible IlJIaHeTbl, U3BeCTHble y)Ke B YMUC/e CBbIlle
TO/IyTOpa ThICAY, KpyKawuecs Mexzay Mapcom u FOnurtepom. MX cpepHee
paccrosinve ot ConHila B Haileid mogenu — 28 m. Haubosee KpymHbie U3 HUX
MMeIOT (B MOJe/i) TOMIMUHY Bojioca (Y2 MM), Me/Tbuauilive ke — BeJTMUUHOU C
bakTepuio.

Wcnonuu-FOnurep OyzeT npescTaBieH y HAC IIAPUKOM BeJIMUMHON C opex
(1 cm) B 52 M ot msua-ConHia. Bokpyr ero Ha paccrosinuu 3, 4, 7 1 12 cm
Kpy»KaTcst cambie 6osblive U3 16 ero KpyrHeHIMx CIyTHUKOB (BCEro >ke X Ha
cerogusi — 63). Pa3mepnl 3TUX OO/MBIIMX JyH — OKOJMIO % MM, OCTa/ibHbIE
TIPeJICTaBJISIIOTCS B MO/Ie/Id OMsiTh-Taku Oakrepusimu. Haubosee ynaneHHbIN U3
ero CIyTHUKOB, I X, mpUIsiock 6k TOMeCTUTH B 2 M OT opexa-FOnutepa. 3HauuT,
BCa cucTtemMa FOmurepa uMeeT y Hac 4 M B IOINepeyHrKe. OTO OYeHb MHOIO I10
CpaBHeHUIO C cucteMoud 3emsiss — JlyHa (rorepedyHWKk 6 CM), HO JOBOJIBHO
CKPDOMHO, €eC/Id COTOCTaBUThb TaKuWe pa3Mepbl C TIOMepeyHUKOM OpOUTHI
FOnurepa (104 m) Ha Halel MoJeu.

Yike U Terepb OUeBUHO, HACKO/ILKO Oe3Ha/1eXKHbI TIOMBITKHA YMeCTUTh TI/IaH
COJIHEYHOU CHUCTeMbl Ha OJHOM uepTexke. HeBO3MOXHOCTb 3Ta CTaHeT B
nanbHelieMm eie yoenurensHee. [TnaHety CaTypH MPUIILIOCH ObI TIOMECTUTD B
100 m ot msaya-CosiHIja B BU/e opellka 8 MM ToriepedHUKoM. [IpociiaBieHHbIe
Kosibija CaTypHa MIMPUHON 4 MM UM TOMIHUHOMN ¥ MM OyayT HaXoquUTLCA B 1 MM
OT TOBEPXHOCTU opelika. UTO KacaeTcs IUIaHETHBIX KoJiell, B CeMUJeCAThIX
romax XX Beka oHU OblmM obHapyeHbl y FOmurepa, ¥YpaHa u HemnryHa. 18
caMbIX KpyHHbIX (13 60 M3BeCTHBIX) CITyTHUKOB pa3bpocaHbl BOKPYT IJIaHEThI Ha

IMMPOTsOKEHHUN oM B BHUAe KPYIIMHOK IWdAMETPOM B 1/10 MM U MeHee.

[TycTeiHM, pasgenstoliye TIUJIaHeTbl, MPOrPeCCHBHO YBEIMYMUBAKOTCS C
npub/IKeHreM K OKpavHaM CHCTeMbl. YPaH B Hailleli Mojiesii OTOpollleH Ha
196 M ot ConHLa; 3TO — ropolivHa B 3 MM IONePeYHUKOM C 27 MbUIMHKaMU-
CIyTHUKaMU, pa30pOCaHHbIMM Ha pacCTOSTHUM /0 4 CM OT LIeHTPaJ/IbHOM



KDPYIIUHKU.

B 300 M OT UeHTpa/JbHOrO KPOKEeTHOrO Ilapa MeJJ/IMTeNbHO COBepliaeT
cBOM myTh HernTyH: ropormmHa ¢ JByMs (CaMbIMU OOJBITMME U3 13) CITyTHUKaMH
TputroHom u Hepeupoli B 3 1 70 cm OT Hee.

Eme ganee obpamjaetcs Hebonbmas mnaHeta — Ilnyton, 8! paccrosmue
KOTOpOU B Hauel Mmogienu Bbipa3utcs B 400 M, a monepeuHrK — OKOJIO TI0/IOBHUHBI
3eMHOr0.

Ho u opbury 370l TocienHeli TilaHeThl HeJb3sl CUMTATh TPaHUIeN Hallleu
COJIHEUHOU CUCTeMbl. Kpome miaHeT, K Hel MpUHAZJ/eXaT Belb U KOMETHI,
MHOTH€e W3 KOTOPBIX ABWXKYTCSI MO 3aMKHYThIM TyTsiM Okosio ConHija. Cpeau
3THUX «BOJIOCAThIX 3Be3/» (MOAJIMHHOE 3HAaueHUe CJi0Ba «KOMEeTa») eCTh psi
TaKUX, repuo/ obpairieHus: KOTopbix AoxoauT g0 800 net. 910 — KoMeThl 372 T.
o Hamen spbl, 1106, 1668, 1680, 1843, 1880, 1882 (#Be komeTsl) 1 1887 rT.
[TyTh Ka)KA0M 13 HUX Ha MOZe/M M300pa3uiics Obl BBITSHYTHIM 3/TUTICOM, OJWUH
KOHel| KOTOporo, OyKalimii (repuresidii), pacriosio)keH Bcero B 12 MM OT
ConHija, a ganbHuii (adenuit) — B 1700 M OT Hero, B ueThipe pa3a Jajblile
[TnyToHa. Ec/iu UCUKMC/IATE pa3Mepbl COTHEYHOM CUCTEMBI 110 3TUM KOMETaM, TO
Hallla MO/le/lb BBIpAacTeT 710 3% KM B IOTIepeyHuKe U 3aiiMeT T/Iomab 9 KM? pu
Be/MuMHe 3eM/, He 3abyasTe, ¢ OymaBouHylo ronoBky! Ha stux 9 xm?
TIOMeIaeTCsl TAKOU UHBEHTaphb:

1 KpoKeTHBbIM 111ap,

2 opellKa,

2 TOpOLLWHBI,

2 GynaBOYHbIE TOJIOBKH,
3 KpYIIMHKU TIOMeJibye.

BeliecTBo KOMeT — Kak Obl OHM HU OB MHOTOYMC/IEHHBI — B pacueT He
NMPUHUMAETCS: UX Macca TaK Maja, YTO OHU CTpaBeyIiBO Ha3BaHbl «BUAUMOE
HUUTO».

Wrak, Hallla TylaHeTHasi CUCTeMa He Mo/ aeTcst N300pakeHUI0 Ha UepTeske B
TIPaBUJILHOM MaciiTate.

ITouemy Ha Mepkypuu Hem ammocgepbi?

Kakast Mo>keT ObITh CBSI3b MEXy MPUCYTCTBHEM Ha IjlaHeTe aTMoCchephl 1
TIPO/IOJDKUTE/ILHOCTBIO ee 00opoTa BOKpyT ocu? Kaszanoch Obl, HUKakoi. 1 Bce
)Ke Ha mpuMepe Omkatieit K CosHI[y MUlaHeThbl, MepKypusi, Mbl yoexxaaemcs,



YTO B HEKOTOPBIX C/Tydyasix TakKasi CBA3b CYLL[eCTBYeT.

[To cume TsHKeCTU Ha CBOeM MOBepXHOCTU MepKypuil Mor Obl yZep>KUBaTh
atMocQepy Takoro COCTaBa, Kak 3eMHasi, XOTSI ¥ He CTOJ/Ib [JIOTHYIO.

CkopocTh, HeobxoguMasi /il TIOJTHOTO TIPEO/IOJIEHUSI  TIPUTSDKEHUS
Mepkypuss Ha ero ToOBepxXHOCTH, paBHa 4200 m/c, a 5TOW CKOpPOCTU TIpU
HEBBICOKUX TeMIlepaTypax He [OCTUrarT ObICTpeiilie W3 MOJIeKY/ Hallei
armocdeps.l2! 1 Tem He MeHee MepKypuii numen armocdepsl. ITpiunHa Ta,
yTo OH JBWKeTcss BOKpyr CosHila Hamozobue aBvkeHus JIyHbI OKOJIO 3emiiy,
T. e. oOpallleH K I[eHTpPaJlbHOMYy CBETH/y BCerjia OfHOW U TOW >Ke CBOei
cTopoHoil. Bpemsi 06xofia opoutsl (88 cyTok) paBHO BpeMeHH 060pOTa BOKDYT
ocu. [ToaTomy Ha ofiHOM cTOpoHe MepKypusi, — TOU, KoTopasi Bcerzia obpaiiieHa K
ConHily, — HernpepbIBHO [JIMTCA JeHb W CTOUT BEUHOEe JIeTO; Ha [APYrou e
CTOpOHe, oTBepHyTOW OT CoO/HIlA, LapsAT HenpepbiBHAas HOYb M BeuHas 3UMa.
Jlerko BooOpa3uth cebe, Kakoil 3HOW [O/DKEH TOCIOACTBOBaTh Ha JIHEBHOM
cTopoHe miaHeThl, CosHIle 37ech B 2% pa3a O6/mke, ueM Ha 3emie, U Tiassiias
cua ero jydeil Jo/oKHa BO3pacTH B 2% x 2%, T. e. B 6'/, pa3. Ha HOuHyrO

CTOPOHY, HAlpOTHB, B TeueHWe MW/UIMOHOB JIeT He TPOHWKaJ HU OfUH Jy4
CosHIja, ¥ TaM JIO/DKEH TOCTIO/CTBOBaTb MOpO3, O/IM3KHUI K XOJIOly MHUPOBOTO
npocrpaHctBa?Y (okomo — 250 °C), Tak Kak TelyoTa [JHEBHOI CTOPOHBI He
MOXXeT TIPOHMKAaTb CKBO3b TOJIIY IUIaHeTbl. A Ha rpaHULie JHEBHOM U HOUHOU
CTOPOHBI CYIL[eCTBYeT I10/I0Ca LITUPUHOH B 23°, KyAa BcaecTBHe mmbparmn2l]
CosHIle 3ars/bIBaeT MHIb Ha Bpems.[22]

Ecmu yuectb, UTO MepKypUaHCKUM rof paBeH Bcero 88 cyTkam, TO
BOOOpakaeMblii KOCMOHABT, OKa3aBIIWICS Ha 3TON T[UlaHeTe, YyBUfen Obl
cTpaHHble KapTuHbl: Co/HIIE TO OCTaHaBAMBaeTCs Ha HebOOCBoe, TO
BO3BpalllaeTCsl Ha3az, a B HeKOTOPBIX 30HaX IJIaHeTbl BOCXOZbI U 3axoAbl CoJHLa
Hab/TFO/Iat0TCS ABAXK/BI 32 OJJHU CYyTKH, MPUUEM Kak Ha BOCTOKe, TaK U Ha 3arafie.

Cpennsisi Temrieparypa ToBepxHocTd paBHa +330 °C. U3-3a 6Gmm3octu
CosHua fHeBHas cTopoHa MepKypus nporpeBaetcs g0 Temnepatryp 290-420 °C.
3aTo Ha HOYHOW CTOPOHe TeMrlepaTypa najaeT A0 MUHyC —173°. ATMocdepHoe
naBnenve Ha Mepkypuu B 300 pa3 MeHblile, ueM Ha 3emse. To ecTb aTMocdepa
TpaKTUUeCKH OTCYTCTByeT. Takve YC/JOBHS COBEPILIEHHO HENPUroAHbl [/sl
)KU3HU. JTO TOXe pomgHUT Mepkypui c JIyHou. [la ¥ (OTOCHMMKM ero Tak
TOXOKM HAa JIyHHble, UYTO Ja)ke CIIeLiUa/IMCT He Cpa3y HUX pasauuuT. Bech
MepKypu r'yCTO WCIHeLIpeH KparepaMu, TaKUMH ke KPYIVIbIMU, KaK JyHHbIe, U
OueHb IIOXOXKU Ha JIyHHBIE ero «Mops» U [A0/uHbl. EcTecTBeHHO — Belb
TIOBEPXHOCTH 00enx TulaHeT (OPMUPOBA/M BYJIKAHUUYECKHEe W3BEP)KeHUsl U
OecunciieHHbIe yaapbl OOMBIIMX W MajbiX MeTeOpUTOB. VM He ObLIO MIOTHOM



arMocdeprbl, KOTopass Obl TMpeAOTBpaTHW/Ia WIA CMSTYWIa 3TH  JKeCTOKHUe
HeOeCHbIe yaphl.

[lpy Takux HeOObIYAMHBIX K/IUMAaTUUECKUX YCIOBUSX UTO Ke [O0/DKHO
TIPOU30UTHU C aTMOC(EepOoH TIaHeThI?

OueBHJHO, Ha HOYHOW TMOJIOBHMHE TMI0J, B/IUSIHWEM CTpPAIIHOI0 X0JIoja
atMocdepa CrycTUTCS B JKUAKOCTb U 3aMep3HeT. BcsencTBue peskoro
TIOHWKeHUsT aTMOCGhepHOro [laBfieHus Tyla yCTPeMUTCsl ra3oBasi 000Ji0uKa
[JHeBHOW CTOpPOHBI IUIAHETbl U 3aTBepZieeT B CBOK odepelb. B wurore Bcs
atMocdepa ZIo/bKHA B TBeP/IOM BHUZe COOpaThCsi HA HOUHOM CTOPOHE IJIaHeThl,
BepHee — B TOM ee yacTu, Kyza CosHIle BOBCe He 3arisi/biBaeT. TakuM oOpa3om,
OoTCyTcTBUe Ha Mepkypun atMocdepbl sBJsSeTCS Heu30eKHbIM CJiefiICTBUEM
(br3UUeCcKrX 3aKOHOB.

Mbl [0/DKHBI OTBEPrHYTb M [JOTafIKy, HepelKO BbICKa3bIBaeMylo, OyaTo
uMeeTcs1 atMocdepa Ha HeBUAUMOW CTOpOHe JIyHbl. MOXXHO C YBepeHHOCThIO
yTBEP)KJaTh, UTO €C/Id HEeT aTMOC(epbl Ha OJHOU CTOpPOHe JIyHbI, TO HE MOXeT
ee OBbITb ¥ Ha MPOTHUBOTIOIOXKHOM.

B 5TOM TyHKTE pacxXofuTcCsi C UCTUHOW (paHTaCTMUeCKWW poMaH Yajica
«[lepBeie moau Ha JIyHe». PoMaHMCT JomyckaeT, uTo Ha JlyHe eCTb BO3AYX,
KOTODBbIM B TeueHWe CIUVIOIIHOW 14-CyTOUHOM HOUM yCIleBaeT CryCTUTbCA U
3aMep3HyTb, a C HaCTyIJIleHWeM J[HS BHOBb TIepexofuT B ra3oo0pa3Hoe
coctosiHUe, obpa3ys armMocdepy. Huuero moso6Horo, ofiHako, TPOMCXOAUTL He
MoxeT. «Ecmu, — nucan mo stomy noogy npod. O.[]. XBo/ibCOH, — Ha TEMHOU
cTtopoHe JIyHbl BO3yX 3aTBep/ieBaeT, TO [IOUYTU BeCh BO3/yX JO/DKEeH MeperuTH OT
CBeT/ION CTOPOHbI B TEMHYK) U TaM TakKe 3aMep3HyTb. lloj BivsHUEM
COJIHEYHBIX JIyyed TBep/blii BO3AYyX [JO/DKEH MpeBpallaTtbCs B Tra3, KOTOPbIM
HeMme/lJIeHHO OyZieT TepexofuTh Ha TeMHYI0 CTOPOHY W TaM 3aTBep/ieBaTh...
[o/KHa TTPOUCXOAUTD HerlpepbiBHAs AJUCTWISALIUS BO34YyXa, U HUTZe U HUKOI/IA
He MOXeT JJOCTUTHYTh CKOJIbKO-HUOY/Ib 3aMeTHOM YTIPYTOCTH».

Ecm pnst Mepkypusa v JIlyHbl MOXKHO CUMTaTh JOKa3aHHbIM OTCYTCTBUE
arMocgepsl, To J1s1 BeHepbl, Bropoli orT CosiHLA TUlaHeThl Hallleli CUCTEMB,
TIPUCYTCTBUE aTMOC(hepbl COBEPILIEHHO HECOMHEHHO.

YcTaHOBEHO Aaxe, UTO B aTMocdepe, TouHee — B cTpartocdepe BeHephl,
MHOTO YIJIEKMCJIOTO Ta3a — B JIeCsiTh ThICSY pa3 Oosiblile, ueM B 3eMHOMN
atmocdepe.

da3bl Benepnl

M3BeCTHBIM MaTeMaTUuK FEIYCC PAaCCKa3bIBAE€T, UTO OAHA>KbI OH ITPE€AJIOXKHNJI



CBOEeM MaTepH B3I/ITHYTb B aCTPOHOMHUYECKYI0 TpyOy Ha BeHepy, SIpKO CHSIBIITYIO
Ha BeuepHeM Hebe. MareMaTWK [ymas TMOpa3suTh MaTh HEOXXUAHHOCTHIO, TaK
Kak B TpyOy BeHepa BujiHa B (popme cepria. YIUBUTHCS, OJJHAKO, TIPUIIITIOCH MY
caMOMy: TIDUCTaBMB [Jla3 K OKY/sIpY, JKEHIIWHAa He BbIpa3uWja HUKAKOro
V3yMJIeHUs TI0 TIOBOJly BH/la TJIaHEThbI, a OCBEJOMWJIACh JIUIlb, [1OYEMY CepIl
obpaiijeH B Tpybe B obOpaTHyto CTOpOHY... [aycc He Tmojo3peBas /10 TOTO
BpEMEeHH, UTO MaThb ero pas3nuuaeT (a3bl BeHepwl fjake U HEBOOPYKEHHBIM
rma3oM. Takoe OCTpoe 3peHMe BCTpeuaeTCsi OYeHb DefKo; [0 H300peTeHust
3pUTEIbHOW TPYObl HUKTO TO3TOMY He TMO/03peBaj O CyleCTBOBaHUU (ha3
BeHepsl, Mo100HbBIX TYHHBIM.

Puc. 63. ®a3bl BeHepbl, suoumble 8 meneckon. BeHepa 6 pasHbix ¢pazax
uMeem pasauyHblli 8UOUMBILU Ouamemp 8ce0Cmeue U3MeHeHUsl paccCmosiHusi om
3emau

OcobenHocTh (a3 BeHepsl Ta, UTO TMOMEPEUHMK TUIAHETHI B Pa3HbIX (ha3ax
HEO/IMHAKOB: y3KMM CepH 10 AWaMeTpy 3HAauWuTe/bHO OOJbIlle MOTHOTO JHCKa
(puc. 63). IlpyunHa — pa3nuuHOe yAaaeHWe OT HaC 3TOM MJIaHeThl B Pa3/IMUHbBIX
dazax. Cpennee pacctosiHue Benepbl oT CosHila 108 MUIIMOHOB KM, 3eMJy —
150 MuMoHOB KM. JIeTKo MOoHATb, UTO O/vpKaiiiilee pacCTOsTHUe 00eunx TlaHeT
paBHO pasHoctu 150-108, T. e. 42 MWIIMOHaAM KM, a caMOe JlajibHee — CymMe



150 + 108, T. e. 258 MunIMOHAM KM.

CriepoBaresibHO, yjaieHre BeHepbl OT HAaC M3MeHsIeTCs B STUX Mpejenax. B
OnvkaiiiieM cocezictBe ¢ 3emsieli BeHepa obpallleHa K Ham HeOCBellleHHOMN
CTOPOHOM, W TOTOMYy Haubosiee KpymnHasi ee ¢asa COBepLIeHHO HeBUJUMA.
OTX0zs OT 3TOrO IMOJIOXKEHUs «HOBOBEHEpPUsi», IJIaHeTa TIPUHKMMaeT BU/J, CepIia,
JuamMeTp KOTOPOTO TeM MeHbllle, ueM ceprl 1vpe. Haubosbieit spkoctu BeHepa
[IOCTHraeT He TOrAa, KOrja OHAa BH/JHA IOJHBIM [JWCKOM, U He TOrAa, Korja
JuaMeTp ee HauOOJBIIINH, a B HEKOTOPOI TpoMexxyTouHol ¢ase. TTomHbIM AUCK
BeHeps! BufieH 110/, yriioMm 3peHust 10", Haubonbimii ceprt — rog yriiom 64",

Briciieli ke SIDKOCTH Il/laHeTa [JOCTUraeT CIIyCTS TPU JeKaJbl TOCe
«HOBOBeHepUsi», Korja yrioBor guametp ee 40" v yrioBasi uMpuHa cepra — 10",
Torya oHa cBetut B 13 pa3 sipue Cupuryca, caMoi sIpKoii 3Be3/ibl Bcero Heba.

Benukue npomueocmosiHusl

O ToM, uro 3mOXxu Haubosbleil spkocTh Mapca ¥ HaubOObIIETO €ero
npuO/IKeHUst K 3emJsie TIOBTOPSIFOTCSI TPUMEPHO Kaxkzable 15 JieT, M3BeCTHO
MHOrUM. OueHb MOMY/ISIPHO U aCTPOHOMUUECKOe HauMeHOBaHWE 3THX 3SIO0X:
BeJIMKMe TPOTUBOCTOSIHUA Mapca. [lamsiTHble rofpl TOCAeAHUX «BEIUKUX
TIPOTUBOCTOSIHUI» KpacHOM TaHeTsl — 1924, 1939 (puc. 64) u 1956. Ho mano
KTO 3HaeT, 1oueMy COObITHe 3TO MOBTOPSIETCSI UMEHHO depe3 15 jieT. Mexay Tem
OTHOCSIIAsICA CHOJja «MaTeMaThKa» BeCbMa HeC/I0)KHa.

3em/1s coBepILIaeT MOJHbIA 06X0g, cBoel opbuTel B 365/, cyTok, Mapc — B

687 cytok. Ecu 06e TiiaHeThl COLLIMCH OfHAXK/bI Ha O/vKaiiiliee pacCTOsTHUe,
[23] 1o OHM HOWKHBI COWTHCH BHOBb Uepe3 TaKOW IPOMEKYTOK BpeMeHH,
KOTODBbIN 3aK/louaeT yesn0e UHCIAO0 TOAO0B KakK 3eMHBbIX, TaK W MapCOBBIX.
[Ipyrumu cjioBaMU, Ha/lO PELIUTh B 1[e/IbIX YKUC/IaX YpaBHEHHe

365%.1' =687y

WA
x= 1,88y,
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Puc. 64. MHW3meHeHue 6udumozo oOuamempa Mapca 8 paziuyHble
npomusocmosiHusa XX 6. B 1909, 1924 u 1939 ee.

ObLIU  8e/nuKUe
NPOMuBOCMOSHUSI.

Pa3BepHYB MoC/eJHIO Ap0o0b B HerpepbIBHYO (Cp. cTp. 133), monyyaem

Y 3aK/Jr4daeMm, uTo 15 3eMHBIX JieT paBHbl 8 MapCOBbIM; 3HAUWT, 3TOXHU
HauOoJibIIIero npubmkeHrss Mapca JO/DKHBI [TOBTOPATLCS Kaxkable 15 jieT. (Mbl



HEeCKOJIbKO YIIPOCTH/IM 3ajjauy, B3sIB ZIJII OTHOIIIEHUs] 000MX BpeMeH oOpalljeHust
1,88 BMecTO O0JIEE TOUHOIO 1,8809.%)

[To Tomy ke criocoby MO>XXHO HaWTH M TepHO/] TIOBTOPEeHUs] HauOoJIbIei
6mu3octu FOrmmrepa. T'og HOmwmrepa paBen 11,86 3emHoro (tounee 11,8622).
Pa3BepHeM 3TO /JpoOHOE UKC/I0 B HEMTPEPBIBHYIO /IPOOL:
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[lepBble Tpu 3BeHa [JatoT TipubmkeHwe 83/7. 3HaAuUUT, BeJUKUe
NpoTUBOCTOsAHUSL FOmuTepa mNOBTOPAOTCA Kakible 83 3eMHbIX roga (wim 7
ronuTepoBelx). IlociegHee Benmvkoe npotuBoCcTOsiHMe FOmuTepa mpousonuio B
1951 r. Paccrosaue FOmmTepa oT 3em/M B 3TU MOMEHTBI PaBHO 587 MUJI/IMOHAM
KWIOMETPOB. JTO — HauWMeHblllee pacCTOsiHUe, Ha Kakoe IMOAXOAWUT K HaM
KpyIHeHIllasi IJlaHeTa COJIHeYHOM cucTteMbl. Bo Bpemsi TIPOTUBOCTOSIHUS
FOnuTep ocTturaet ¥ HaubosibIel BUIUMOM SIPKOCTH.

IInauema uau meHbwee conm;e?

Takoi BOMPOC MOXHO TOCTaBUTh OTHOCUTeNbHO HOmmuTepa — camou
KPYITHOM U3 MJlaHeT Halllel CUCTeMbl. DTOT UCTIONH, U3 KOTOPOTO MOXKHO ObLIO
Obl caemnath 1314 miapoB Takoro oObeMa, KaK 3eMHOM, CBOMM MOT'YUHUM
TIDUTSDKEHWEeM 3acTaB/isieT oOpailjaTbCsi BOKPYT ceOsi 1ie/blii poil CITyTHUKOB.
ActpoHomamu 0bHapykeHo y FOmmrepa 16 Gosbiimx v 6onee 20 ManbIX yH;
camble KpyTHble U3 HUX — Te 4, KOTOpbIe ellje TPU BeKa Ha3aj, ObLIM OTKPBITHI
Tamuneem, — o6o3Hauatorcst pumckumu 1udpamvu I, 11, 11, V. Crnytauku 111 u
IV 1mo pa3mepaMm He yCTynarT «HaCTosiljel» IuiaHete — Mepkypurw. B
cienyrolelt  TabuMuke TIOMEPEYHUKH STUX CIIyTHUKOB COTOCTaBJ/eHbl C
pasMepamMu auamMeTpoB Mepkypusi U1 Mapca; 3a0fHO yKa3aHbl IOMEPeUYHUKH
TMepBbIX [BYX CIyTHUKOB FOnuTepa, a Takxke v Halleu JIyHbI:



[NonepeuyHuk

Mapc ... ... ... 6750 KM
I cnytauk Onurepa .. ... ....... 4940  »
Meprypuii. . ............ ... . ....... 4770 »
IVenytHug FOnmrepa . ... ... ... .. .. 4680  »
JvHA . ... 3476 »
[enymauk Knurepa ... ... ...... 3320 »
I1 » P e e 2830 »

Puc. 65 mpezcTap/sieT WIMIOCTPALIMIO TOU ke Tabmuuku. bosbliioi Kpyr —
FOnuTep; KaKAbli M3 BBICTPOEHHBIX II0 €r0 JuaMeTpy KPYKKOB — 3eMJIs.
Kpy>xku 110 1eByr0 ctopoHy FOnutepa — ero kpynHeuiue 4 criytHaka. CripaBa —
Jlyna, Mapc u Mepkypui. PaccmatpuBasi 3TOT uepTexk, Bbl JO/DKHbI UMETh B
BUJly, UTO Mepes BaMM He JuarpaMma, a PUCYHOK: COOTHOLIEeHWe TuIoLiazien
KPY)KKOB He [iaeT TIPaBW/ILHOTO TIPEJCTaB/IeHUSI O COOTHOIIeHHWU O0BeMOB
11apoB. OObeMbI 111aPOB OTHOCSITCS, KaK KyObl UX MOTMePeYHUKOB.

Ecmu guametp FOnutepa B 11 pa3 Gosbiiie AuameTpa 3eMsiu, TO 00beM ero
6onbie B II°, T. e. B 1300 pa3. Coo6pasHO 3TOMY Bbl U JIO/DKHBI MCIIPABUTh
3puTe/IbHOe BIrieyar/ieHue OT puc. 65, u Torma orpomHble pasMepnl FOmurepa
TIpe/ICTaHyT MepeJ; BAMU B HaJjle)KallleM BU/e.

QO MepkypHit

Puc. 65. Pasmepbl FOnumepa u e2o cnymHukog (c/1e8d) no CpagHeHuro C



pasmepamu 3emau (80o1b ouamempa), JIynbl, Mapca u Mepkypus (cnpaga) Ymo
kacaemcsi mowu FOnumepa Kkak npumseuearouje2o yYyeHmpda, moO OHA
8HYWUME/bHO 8bICMynaem npu ob03peHuu paccmosiHull, Ha KOmopbix niaHema-
eu2aHm 3acmae/siem obpawjambcsl 60Kpye cebsi ceou AyHbl. Bom mabauuka smux
paccmosiHull.

Be1 BUguTe, uto cucrema FOmuTepa vMeeT pasmMepbl B 62 pasa Gosiblive,
yeM cucTtema 3em/sl — JIyHa; CTO/Ib IIMPOKO PaCKUHYBLIEHCS CeMbel CITyTHUKOB
He BJlaJleeT HUKAaKas Jpyras IjlaHeTa.

He 6e3 ocHoBaHusi, 3HauuT, yrogobmstor FOmutep ManeHbKOMY COJTHILY.
Macca ero BTpoe 0oJsibllle MacChl BCeX TPOYUX IJIaHET, BMeCTe B3SThIX, U
ucue3nu Bapyr CosHile, — MecTo ero mMor Obl 3aHATh FOmuTep, 3acTaBisisi BCe
TIJIaHeThI, XOTS W MeJjieHHO, oOpailaThCsi BOKPYT HEro Kak OKOJI0O HOBOTO
LIEHTPAJIbHOI'O Tejla CUCTEMBI.

Ectb uepthl cxofctBa HOmutepa ¢ CosnHueM U 10 (U3UUECKOMY
yCTpoucTBy. CpesiHss IVIOTHOCTh ero BelecTBa — 1,33 M0 OTHOLLEHUIO K BOJe —
6m3ka K rutotHoctyd CosHija (1,4). OpHaKo cusbHasE CIUTFOCHYTOCTh FOmmTepa
TIDUBO/IUT K TIpe/ICTaBleHHI0 O ToM, uTo FOmuTep 06ma/jaeT MIOTHBIM SI/IPOM,
OKPY’KeHHBIM TOJICTBIM C/I0EM JIbjld ¥ TUTaHTCKOM aTMocdepoii.[22]

Eije coBcem HezmaBHO yriofoOienvue FOmutepa CosHIy TIPOCTHpAid U
Jlajiblile; TIpeAroaraad, YTo 3Ta IlaHeTa He MOKpPhbITa TBEPOM KOpOM U efBa
BbIIZIA U3 CTaZuM CcaMocBeTdllerocsi Tena. Celyac 3TOT B3IVIsA[ TPUXOAUTCS
OTBEPrHYThb: HEMOCPeACTBEHHOe HM3MepeHue Temreparypsbl FOnurepa mokasario,
YTO OHA 4Ype3BblYaniHO HM3Ka: Ha 140 °C Hwke Hyns! IlpaBma, peub uzet o
TemriepaType 06/1auHbIX C/I0€B, TIJIABAIOIIIMX B FOMIUTEPOBOM atMocdepe.

Hu3kas Ttemneparypa HOmurepa penaer TpyAHO pa3pellMMOM 3ajayeit
oObsicHeHHe ero (u3nUyecKux ocobeHHOCTel: OypHBIX sIBJieHWN B arMocdepe,
TI0JI0C, TISITEH U T. Tl. ACTPOHOMHUSI CTOUT 37leCh Tepe 1e/IbIM KITyOKOM 3arafiok.

B armocdepe HOmurepa (a Takke ero cocema CarypHa) oOHapy>KeHO
HeCOMHeHHOe MPUCYTCTBHe GOIBIIOr0 KOMUecTBa aMMuaka u Merada. 25!

HcuesHogenue Koney CamypHa

B 1921 r. y Hac pa3HecCs CeHCALMOHHBbIM CyX: CaTypH JIMILLWJICA CBOMX
kosier]! Mano Toro, OOGJOMKM pa3pylleHHbIX Kojel JIeTAT B MHPOBOM
TIPOCTPAHCTBe TI0 HampapaeHuto K COoJHITY U 10 MyTH [JO/DKHBI 0OPYIIUTHCS Ha
3emst0. HasbiBanmu fake feHb, KOrja [O/DKHO TIPOM30MTH KaTacTpoduryeckoe



CTOJIKHOBEHHE. ..

Wcropusi 3Ta MOXeT C/IYKUTb XapaKTePHbIM TIPUMEPOM TOT0, Kak
3apoXKaroTcsa cayxd. [ToBOJOM K BO3HUKHOBEHUIO CEHCALMU TIOCTY>KUIIO
TIOTIPOCTY TO, UTO B Ha3BaHHOM rofly Kosblla CaTypHa Ha KOPOTKOe BpeMs
nepecTaiv ObITh BUAWMBI, «KMCU€3/H», TI0 BBIPAKEHWIO aCTPOHOMHYECKOIO
KaseHzaps. MosBa TOHsiIa 3TO BbIpaXeHWe OyKBalbHO Kak (hr3ndeckoe
MCUe3HOBEHUeE, T. e. pa3pylleHHe Kojell, U yKpacuaa COObITHe JaibHeHIMU
ToAPOOHOCTSIMY, TPUINYECTBYIONUMA MUPOBOM KaTtacTpode; OTCIO[a MajeHue
006710MKOB KoJtel] K Co/HIly 1 Hen30e)KHOe CTONKHOBeHHe C 3eMieit.

CKO/IBKO IIyMy Haflefiajlo  HeBHUHHOe COO0IeHHe aCTPOHOMHYECKOTO
KasieHZapsi 00 OINTHYeCKOM HCUe3HOBEHWM CaTypHOBBIX Kojier! Yem ke
o0ycnoBnvBaercsi 3To ucue3HoBeHue? Kosbiia CaTypHa O4eHb TOHKU; TOJIIIMHA
WX WU3MEpPSIeTCS [JBYMSI-TPEMs /IeCATKaMH KHJIOMETPOB; 10 CPaBHEHHWIO C WX
IMMPUHOM OHW WMEIOT TOMIUHY jucTta Oymarw. I[losToMy, Korja KoJblia
craHoBaTcss K ConHily peOpoMm, WX BepxXHHe U HIWKHHE TIOBEPXHOCTH He
OCBEIIAl0TCs, — U KOJIblia /Ie/Ial0TCs HeBUAUMBIMU. HeBUIUMBI OHU TaK>Ke TOT7Ia,
KOT/la CTAHOBSITCSI peOpoM K 3eMHOMY HaOsIrofiaTesto.

I
1943, % 1929

Puc. 66. Kakue nonodceHusi 3aHumaiom konbya CamypHa no OmHoweHuio K
ConHyy 8 meueHue 29-1emHe20 obpaujeHusl naaHemnl no opbume.

Konbiia CaTypHa Hak/IOHeHbI K TJIOCKOCTH 3€MHOUW OpOUTHI MO, yIJIOM B
27°, HO 3a BpeMs 29-neTHero 06xo/a MO TUIAaHeTHOW opOWTe KombIla B ABYX
JamMmeTpasbHO TPOTUBOIO/IOXKHBIX ee TOUKaX CTaHOBSITCS pebpoM K CoJHITY U K
3eMHOMY Habmrofarento (puc. 66). A B IBYX IPYyTUX TOYKaX, PAaCIONIOKEeHHBIX Ha
90° or mepBbIX, KOJIbL]a, HAMpPOTUB, TOKa3biBarOT CoyHLY U 3em/ie CBOIO
HauOOJBIITYIO IIUPUHY, — «PAaCKPBIBAOTCS», KaK TOBOPSIT aCTPOHOMBI.



Acmpouomuuecxue aHazpammbl

NcuesHoBenue kosel] CaTypHa HEKOTZA CUIBHO 03ajaumio [ anmures,
KOTOPBIHM OBIT OJIU30K K OTKPBITHIO 3TOH [OCTONPUMeYaTe/IbHOCTH T/IaHeThI, HO
He OCYII[eCTBU/I er0 UMEHHO M3-3a HETIOHATHOTO UCUe3HOBEHUS KoJiel|. VicTopus
3Ta OueHb /000MbITHA. B TO BpeMs cylijecTBOBa 00bIYaid 3aKPeIISTh 3a CO00H
IIPaBO Ha IIE€PBEHCTBO B KAKOM-JHMOO OTKPLITUM CBOEOOpa3HbIM CII0COOOM.
HamaB Ha OTKpBLITHE, KOTOpPOE HYXKJAETCS B JajbHEMIIEeM TIOATBEp)KIeHHUH,
yUeHbI M3 OMaceHus, YTOObI ero He OINepeJuIu JApPyrve, mpuberaa K IOMOIIH
aHarpaMMebl (T€pecTaHOBKM OYKB); OH KPAaTKO OOBSIB/ISZI O CYI[HOCTH CBOEro
OTKPBITHSA B (hOpMe aHarpaMMbl, UCTUHHBIH CMBIC/T KOTOPOH ObLT U3BECTEH JIUIIIb
eMy OJHOMY. JTO [aBaji0 YUYeHOMY BO3MOXKHOCTb He Criellla TIPOBEpUThH CBOE
OTKpBITHE, a B C/Iyuae TOSIBJIEHWs JIPyroro IpeTeH[eHTa — J0Ka3aTb CBOe
nepBeHCTBO. Korza >ke OH OKOHYaTe/lbHO YyOeXJancs B TIPaBUTBHOCTH
TIepBOHAuYaIbHOMN /I0TaJKh, OH PACKpbIBa/I CEKPET aHarpaMMbl. 3aMeTHB B CBOIO
HecoBepIleHHy0 TpyOy, uto CaTypH uMeeT mo OoKaM KaKHe-TO IIPH/IAaTKH,
Tanmuielt TOCHeWI CcAelaTh 3asBKy Ha 3TO OTKPBITHE W OMyOJMKOBA
cnemyrouii Habop OyKB:

Smaismrmielmepoetaleumibuvnenugttaviras.

[oramatbcs, 4YTO CKpbIBaeTCsl IIOf, 3TUM IIHW(POM, — COBEpIIIEeHHO
HEBO3MOXKHO. KOHeUHO, MO)KHO HCITBITaTh BCe MepeCcTaHOBKH 13 3TUX 39 OyKB U
TakuM 00pa3oM pasbickaTb Ty ¢pa3y, KOoTopyr cocTaBun [anmuneii; HO
MIPUIILIOCh OBl TIPOZie/IaTh Uy[OBMINHYIO pabotry. KTo 3HakoM C Teopuei
COeIJMHeHUM, TOT MOXKET BbIPa3UTh 00IIjee UKMC/I0 BO3SMOXKHBIX 3/1eCh Pa3/IMUHBIX
repeCcTaHoOBOK (C TOBTOpPeHUsiMHU). BoT oHO
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Yuco 3To cOCTOUT NMpUMepHO U3 35 Lu@p (BCIOMHUM, UTO UMC/IO CEKYH/,
B TOAY COCTOUT «TojbkO» u3 8 mudp!). Ternepp MNOHATHO, KaK XOPOLIO
3abponupoBan ["anmueli cekpeT cBoeli 3asBKHU.

CoBpeMeHHUK WTabsSIHCKOTO yyeHoro Kemnsep ¢ mpucymiMm emy
OecripyMepHBLIM TeprieHWeM 3aTpaTh/l HeMaslo TpyZa Ha TO, YTOObI MPOHUKHYTH B
COKDOBEHHbIN CMBIC/ 3asiBKU ['asvses, U eMy Ka3aaocCh, UTO OH JOOW/ICS 3TOrO,
Korjia 13 omnyO/MKOBaHHbIX OyKB (OIMyCTUB /IBe) COCTaBW/I TaKylH JIaTUHCKYHO



¢dpasy:

Salve, umbistineum geminatum Martia proles
(TTpuBeT BaMm, 6s3Hel[bl, Mapca TopoKzeHue).

Kensiep 6611 ybexxzeH, uro ["anueil OTKpbUT TeX [IByX CIMYTHHUKOB Mapca,
CyllleCTBOBaHMe KOTOPBIX Mofo03peBan oH camM2 (oHM B [HiCTBUTE/NLHOCTH U
ObUIM OTKPBLITHI HO CITYCTS /IBa C MOJIOBMHOM Beka). OpHako octpoymue Kerinepa
Ha 9TOT pa3 He mpuBeso K Lend. Korga [Manuneil packpbul, HakoHell, CceKpeT
CBOeM 3asiBKM, OKa3ajoCh, uTo ¢pa3a — ecnu ABymsi OykBamu TipeHeOpeub —
TaKoBa:

Altissimum planetam tergeminum observavi
(Bbicouaiiiilyto TyiaHeTy TPOWHO Habsrozaan).

N3-3a cnaboctu cBoe TpyObl [anmmieli He MOT TIOHSTh WCTHHHOTO
3HaueHUs ITOTO «TPOUMHOro» obpasza CarypHa, a Korjja CITyCTsI HECKOJIbKO JIeT
OOKOBbIe TIPpH/IATKK TIJIaHEThl COBEPIIEHHO HCYe3Td, ['ajuiaed Ppelwa, uTo
OIIMOCS ¥ HUKAKUX MPHUAATKOB y CaTypHa HeT.

OTkpeITh Kosblla CaTypHa TMOCUaCT/IMBWIOCH TOJMBKO 4Yepe3 TIO/BeKa
T'toiirercy. ITomobHo T'aymuieto, OH He cpa3y OMyO/MKOBa/l CBOe OTKPBLITHE, a
CKPBI/I JIOTAZIKy T10/] TAUHOITHChIO:

.......

ooooppqrrstttttuuuuu.

CriycTst Tpu rofia, yoeauBIIMCh B TIPABM/IBHOCTU CBOeM Aorajikd, I'roireHc
00Hapo/I0Ba/l CMBIC/T 3asIBKU:

Annulo cingitur, tenui, piano, nusquam cohaerente,
ad eclipticam inclinato

(KonbLiom OKpy»keH TOHKUM, TIJIOCKUM, HUTZE

He TIPUKACArLMMCS, K SK/IUIITUKE HAK/IOHEHHBIM).

ITnanema danbwe HenmyHa

B nepBom wu3ganum 5TouM KHUrKM (1929 1) s mucan, 4TO MOOCIeAHSS
W3BeCTHas HaM IJIaHeTa COJIHeUYHOU cucteMmbl — HenTyH, Haxogsmmiicsa B 30 pa3



Janeiie ot CosHua, yeM 3eMiisl. YKe BO BTOPOM M3[AaHUM KHUTH S HE MOT
TIOBTOPHUTH 3TOTO0, 1oTomy uTto 1930 1. mpubaBu/i K Hailleli COTHEUHOU CHCTeMe
HOBBIN UjieH — JIeBITYI0 KPYIHYIO TlaHeTy, obpaiatoifyrocsi okono CosHila
Janee HentyHa.

OTKpbITHE 3TO He OBLIO MOJIHOW HEOXKUJAHHOCTBI0. ACTPOHOMBI [JaBHO YKe
CKJIOHSIJTUCh K MBIC/I O CyIL|eCTBOBAHUM HeW3BeCTHOU IJIaHeThl fanee HernryHa.
HemHorum 6Gosbiiie 100 seT Hasaj KpaiiHell TJIaHETOM COJIHEUHOM CHUCTEMBI
cuutascs YpaH. HekoTopele HenpaBW/IBHOCTA B €r0 [BWKEHWU HaBeIu Ha
T0/I03peHre O CYIIeCTBOBaHMHU ellle 0Oosee fajieKol TIJIAHETHI, TIPUTSHKEHUe
KOTOpOU HapylllaeT pacuurc/ieHHbI Oer YpaHa. MaTemaruueckoe UCC/ieflOBaHUe
BOMpPOCA aHIJIMMUCKMM MareMaTMKoM AfamMcoM U (paHIy3CKUM acTPOHOMOM
JleBeppbe 3aBepIIMIOCH OECTSIIMM OTKPBITHEM: 3arlo/l03peHHas TiaHeTa Oblia
yCMOTpPEHa B TeJieCKOIl. MUp, OTKPBIThIM «Ha KOHUMKE Iepa» BbIYMC/IUTEJIeH,
ObU1 0OHAPY>KeH U uesloBeYeCKUM IJ1a30M.

Tak Ob1 oTKpeiT HenTyH. BrocieacTBUM o0OKa3aloCh, UTO BAUSHUE
HenTyHa He 00bsicHsieT 6e3 ocTaTKa BCeX HelpaBW/IbHOCTEN B IB)KEHUM YpaHa.
Torya BBIIBUHYTA Oblla MBIC/Ib O CYI[@CTBOBAHUU eIlle OJHOW 3aHeNTyHHOMU
riaHeThl. Hajio Ob110 ee OThICKaTh, U BBIYMC/IMTENU CTaau paboTarh Haj, 3TOM
3azaueit. [1pensioxkeHbl ObIIM pa3HOOOpPa3HbIe BAPUAHTHI ee pellleHus: [1eBATYHO
IJIaHEeTy OTHOCW/IM Ha pa3ivuHble paccTtosHusg oT ConHLa M Hajessiim
pa3bICKUBaeMoe HebeCHOe TeJio pa3/IMuHOM MaCCOM.

B 1930 r. Teneckom, HakOHell, W3BJeK M3 Mpaka OKPauH COJTHEYHOU
CUCTeMbl HOBBIM UJleH Halled IJIJAHETHOM CeMbM, IIOJIyYMBLIVK Ha3BaHUE
[TnyToHa. DTO Ba)KHOe OTKpbLITHe OBbLIO C/le/laHO MOJIOABIM aMepUKAaHCKUM
actpoHoMoM Tom6o0.

[11yTOH KpPY>KUTCS 110 TyTH, BeCbMa OJTM3KOMY K OZIHOM U3 OpOUT, KOTOpbIe
Obuld  MpeABBIUMC/EHbI 3apaHee. Tem He MeHee, TI0 YyTBepX/EHHIO
CTeLMaTuCTOB, HeJlb3si B 9TOM BU/IeTh yauu BHIUUCUTEIS; COBMa/leHre OpoUuT B
JAaHHOM cJiyudae He Oosiee Kak JIFOOOMBITHAS CTyYaliHOCTb.

Yro MbI 3HaeM 06 3TOM HOBOOTKPHLITOM Mupe? [Toka HEMHOT0; OH TaK Jia/ieK
OT HaC U TakK CKymno ocsewjaeTcss CoJHLEM, UTO B CWIbHEMWIIME UHCTPYMEHTBI C
TPYZAOM y[ajoCh u3MepuThb ero guametp. OH okasascd paBHbiM 6000 KM, T. e.
OKOJI0 TTOJIOBUHBI iMameTpa 3eMJIN.

[Tnyton pgBwkercs BOKpyr ConHLa 10 [JOBOJBHO  BBITSHYTOH
(3kcuentpucurter 0,25) opburte, 3amMeTHO HakIOHeHHOHW (17°) K TUIOCKOCTH
3eMHOI OpOuUTHI, Ha pacctossHuu oT ConHila B 40 pa3 OosbliieM, yemM 3eMJis.
Oxono 250 neT 3aTpaunBaeT IjiaHeTa, YTOObI 0O0WUTH 3TOT OTPOMHBIM Ty Th.

Ha neGe ITnytona ConHile ceetut B 1600 pa3 ciiabee, uem Ha 3eMHOM. OHO
BU/IHEeTCS Ma/IeHbKMM JUCKOM B 45 YIVIOBBIX CeKYH[I, T. €. IPUMEpPHO TaKOu



BEJIMUUHBI, KaKUM Mbl BuAuM HOmnurtep. VIHTepeCHO, OfHAKO, YCTaHOBUTh, YTO
cBetut spue: CosiHile Ha [TnyToHe vin nonHas JlyHa Ha 3emiie?

Oka3biBaetcs, ganekuii [11yToH BoBCce He Tak 00/je/ieH COJTHEUHBIM CBETOM,
Kak MO>KHO AyMaThb. [TosHas JlyHa ceetut y Hac B 440 000 pa3 cnabee CosHiia.
Ha Hebe ke [lnyToHa [HeBHOe CBeTH/IO ciiabee, yeM y Hac, B 1600 pa3. 3Hauwur,
SIPKOCTb CotHeyHOoro cseta Ha [InyTtone 440 000/1 600, T. e. B 275 pas3, cu/ibHee,
yeM CBeT TNoiHOM JIyHbI Ha 3emiie.

[JHeBHOe ocCBelljeHUe TaM paBHO OCBellleHUI0 275 TOIHBIX JIyH U pa3 B 30
spue camou cBetsioii Genoii Houm B IleTepOypre. Ha3biBath [1nyTOH 1japcTBOM
BEUHOM HOuM 6b1I0 6bI TO3TOMY HernpaBu/bHO. 28]

Ilnanemsi-Kapauku

[eBsiTh KPYITHBIX TUIAaHET, O KOTOPBIX MBI /0 cux Top OecenoBaniu, He
VICYepIbIBAKOT BCEro IJIAHETHOI'O HaceJIeHUsl Hallleld COJTHeUHOW cUcTeMbl. OHuU
TONMBKO HaubOosiee 3amMeTHble TI0 BeJIMUMHE ero mpefcTaBUTenu. Kpome HUX,
okosio CosHIIa KPYXKUTCS Ha Pa3HbIX PaCCTOSTHUSIX MHOXeCTBO ropasfo 0Oosee
MeJIKUX IUIaHeTOK. DTH Kap/JMKU [UIAHeTHOI'O MUpa Has3bIBalOTCH acTepoUiaMu
(bykBanmbHO — «3Be3[0MOA0OHBIMM»), WM IIPOCTO «MajbIMU TJIaHETAMU».
Haubosee 3HauuTenbHasi U3 HUX, Llepepa, uMeeT B monepeuHuke 770 KM; OHa
3HauMTe/IbHO MeHbllle JIyHbl TI0 00BEMY, MPUMEPHO BO CTOJIBKO e pa3, BO
CKOJIBKO cama JIyHa MeHbI1le 3eMJIu.

[lepBass u3 Manbix TuiaHeT, lLlepepa, OTKpeiTa Oblla B TIEPBYH0 HOUb
npoitioro  crosietdss (1 suBaps 1801 r.). B Teuenne XIX B. uUx ObLIO
obHapyeHo cBbiie 400. Bce Mmasble miaHeThl ABWXKYTCS BOKpyr CosiHIIa,
Mexay opbutamu Mapca u FOnwurtepa. 1o HelaBHero BpeMeHU CUMTAIOCh
TI03TOMY YCTAHOBJIEHHBIM, UTO acTepOH/bl CKy4YeHbl KOJIbLIOM B IIMPOKOM
TIPOMEXKYTKE MeXXy OpOuTamMu IByX Ha3BaHHbIX IJIaHeT.

XX B. U B 0CODEHHOCTH Camble He/laBHUE TO/bl Pa3JBUHY/M T'DAHULIBI
rosica aCTepOMI0B. Y)Ke HauJieHHbId B KOHIle npouwioro Beka (1898 r.) Opoc
BBICTyNa/l 3a 3TW Mpefesbl, IMOTOMY UTO 3HAuWTe/bHAas 4YacTb €ro IyTH
HaxoAuTCs BHYTpU opbuThl Mapca. B 1920 r. acTpOHOMBI HATKHY/IUChb Ha
actepou; ['mpanero, myTh KOTOPOTO repecekaeT opoury HOmuTepa v mpoxoAuT
Hezlasieko oT opbutkl CarypHa. Actepous ['Mianbro 3ameuaresieH U B JIPyroMm
OTHOILLIEHUU: W3 BCeX U3BECTHBIX IJIaHET OH 00saZiaeT Upe3BbIYaiHO BBITSIHYTOU
opburoii (3kcieHTpucuTeTr ee paBeH 0,66), K TOMy ke BCero CuIbHee
HaK/IOHeHHOW K TIJIOCKOCTM 3eMHOM opOuTtel: 1o yriom B 43°. OTMeTuwm,
KCTaTHh, YTO HaMMEeHOBaHWe CBOe IUIaHeTKa MOJydyWla B 4ecTb [upanbro-u-



KacTunbsi, reposi peBOJIIOLIMOHHOM 60pbObl MeKCHKH 3a He3aBUCHMOCTb.

Eme Oosiee pacimvpuiach 30Ha Kap/WKOBBIX TimaHer B 1936 ., korza
OTKpPHIT ObLT acTepous C 3KcieHTpucuteToM 0,78. HoOBBIM uwieH Harei
CO/THEYHOW CUCTeMbl MOMy4Yus Ha3zBaHue AJoHUC. OcoOeHHOCTh HOBOOTKPHBITOM
TJIaHeTKU Ta, YTO B Haubosiee yJajieHHOW TOUKe CBOEro MyTH OHAa OTXOAUT OT
ConHila ouTH Ha paccrostHue FOmurepa, B O/vKaiiei >ke TIpOXoJUT HeJameKo
oT opbuTbl MepKypusi.

Hakoner, B 1949 1. orkpeiTa Masasg IuviaHeta WMkap, wuMeroLas
UCKIIOUnTeNbHYI0 opbuty. Ee »skcienTtpucuter paBeH 0,83, Haubosbliiee
ynanenue ot CosHIla BABOe Oosibliie pajiuyca 3eMHOW OpOUTHI, a HauMeHblllee —
OKOJIO OIHOW MATOW paccrosiHus oT 3emyn 0 ConHua. Hu ofHa M3 M3BeCTHBIX
riaHeT He noaxoauT K CosHIly Tak 0/13Ko, Kak MKap.

Cucrema perucTpald BHOBb OTKDbIBAeMbIX AacTEPOWJOB He JIMIlIeHa
o0Ilero WHTepeca, TakK KaK MOXXET ObITb C yCIrexoM IpUMeHeHa W He Jis
aCTPOHOMUUECKHUX L|eflei.

CHauana BBIMIMCHIBAETCA TOJ OTKDLITUS TUIaHETKH, 3aTeM OyKBa,
O3Hayvarolas Ioaymecsdl OTKpbITUA. Tak Kak B TeueHUe IOyMecslia Hepeako
OTKDBIBAIOT HECKOJIbKO TIJIAaHeTOK, OHW 0003HauyaroTCsi BTOPbIMU OyKBamu B
nopsifke andasuta. Eciu 24 OykB He XBaTaeT, MOBTOPSIIOT MX CHaudasa, HO C
yuciaMy okoso Hux. Hanpumep, 1932 EA, ectb actepoufi, OTKpbIThIA B 1932 T

B TepPBOM T0JIOBMHE MapTa, 25-i 1o cuety. [Tocsie BbruMc/ieHUs OpOUTHI BHOBb
OTKPBITOH I/IaHeThl OHa MOJTyYaeT MOPSIKOBbIH HoMep, a 3aTeM U ums.122!

[To pacueTaM UuC/IO acTePOMIOB B COSHEUHOW CUCTeMe [JO/DKHO ObITh
niopsigka 40—-50 TeICAY.

B HacTos1jee BpemMsl UKMCJ/IO YJ/IOBJIEHHBIX aCTPOHOMAaMH I/IaHET-Kap/IUKOB
TpeBbIllIaeT MOJITOPbl THICAYU: M3 HUX CBBIIIE COTHU OTKPBLITO aCTPOHOMaMu
Cumen3sckoii obcepBatopuu (B Kpbimy, Ha Gepery UepHoOro mopsi), I/iaBHbIM
obpa3omM cTapaHusMU ycepaHOoro JoBla acteporgoB I.H. Heyitmuna. Yuratennb
He YIUBUTCS, BCTPETUB B CIIMCKe MaJjIbIX [VIaHeT Takve WMeHa, Kak «BiaauneHa»
(B wectb Biagumupa Mnbnua JleHnHa), a Takxke «Mopo3oBusi» U «PurHepus» (B
yecTh HIMMCCeNbOyprckux repoeB), «Cumensa» W Jp. I1o umMc/y OTKPBITHIX
actepoujoB CrvMen3 3aHMMaeT OJHO W3 TIE€PBBIX MeCT Cpeau o00cepBaToOpHii
MUpa; 1O pa3paboTKe TeopeTUYeCKHWX BOIIPOCOB CBSI3aHHBIX C aCTepOUjlaMH,
COBETCKasi aCTPOHOMHS TakKKe 3aHuUMaeT BHUJHOe MeCTO B MHPOBOW Hayke.
WHcTUTyT TeopeTuueckoit actpoHomun Akajemun Hayk CCCP (B [TetepOypre) B
TeueHre MHOTUX JieT TIPOBOJUT Tpe/IBbIYUC/IeHNe TT0/I0KeHUM 00JIbIIIoro urcia
MaJIbIX IJIaHeT W y/yullleHWe TeOpUU UX [BWKeHuH. VHCTUTYTOM eKeromHo
nyO/IMKYIOTCSl TIpeABBIUMC/IEHHbIE TIO/IOXKeHUsT Ha Hebe MasbIX TIaHeT (Tak



Ha3biBaeMble 3pemMepu/Ibl) 7151 BceX 0bcepBaTopuii Mypa.

Pa3mepbl MasbIX TIaHeT KpailiHe pa3HOOoOpa3sHbl. TakKWX KPYITHBIX, Kak
Hepepa wm Ilannaga (gquametp 490 KM), HaCUMTHIBAeTCSl CpeAyd HUX BCEro
Hecko/IbKo. OKOJI0 CeMHM /IeCSITKOB acTepOH/I0B 00/1a/laf0T TIOTIEPeUHUKOM CBBIIIIe
100 km. Bosiblilasi yacThb WM3BECTHBIX IJIAHETOK MMeeT B auaMmetrpe or 20 1o
40 kM. Ho eCcTb MHOTO ¥ COBCEM «KPOIIEYHBIX» aCTePOM/OB, AUaMeTP KOTOPbIX
efiBa JocTturaet 2—3 KM (CJIOBO «KPOILIEYHbIM» B3SITO B KaBbIUKU, [IOTOMY 4YTO B
yCTaX acTPOHOMAa €ro HaJl0 TOHWMaTh OTHOCUTELHO). XOTS OOHapy’KeHbI
JlaJIeKO eIlle He BCe UJieHbl KOJblla aCTepOH/IOB, €CTh BCE >Ke OCHOBaHUS
yTBEpK/laTb, UTO COBOKYyMHas Macca BCEeX aCTePOU/IOB, OTKPBITBIX U
HEOTKPBITBIX, cocTasseT 0koio 1000-1 fomm Maccel 3eMHOro wiapa. [lonarator,
YTO OTKPBITO TTOKa He Oosee 5 % TOro urc/a acCTepou/i0B, KOTOPOe MOXKeT ObITh
JIOCTYITHO COBPEMEHHBIM Tejie CKOIaM.

«MoykHO OBLJIO OBI ymMaTh, — MUCAJ Halll JYUITUH 3HATOK 3THUX IJIAHETOK
["H. HeylimuH, — 4yTO u3nueckue CBOMCTBA BCEX aCTePOU/IOB MPUOIU3UTELHO
O/IMHAKOBbI; B [IEMCTBUTEIBLHOCTU >X€ Mbl CTaJKWBaeMCsli C TOpa3uTeTbHbIM
pasHooOpa3ueM. Tak, y)ke ornpejesieHUs] OTpakaTe/IbHON CIIOCOOHOCTH TTepBbIX
yeThIpeX acTepoMJ0B MokKa3anu, uTo Llepepa u Ilamnaja oTpakarOT CBeT, Kak
TeMHble TOpHble Topoabl 3emiiM, HOHOHa — Kak cCBeT/ble MoOpoAbl, Becra —
1o/j06Ho GenbiM 06aKkaM. OTo Tem Oosiee 3arafloyHo, UTO aCTEPOU/ILI TTO CBOEeM
MajioCTM He MOTYT yep)kaTb OKojo cebss arMocdepbl; OHM, HECOMHEHHO,
JIUIIIeHBI TTOC/IeIHEeN, ¥ BCIO PAa3HUI]Y B OTPaKaroIlei CrioCOOHOCTH TIPUXOUTCS
TPUIKUCAaTh CAMUM MaTepuasiaM, U3 KOTOPbIX COCTOUT MOBEPXHOCTh MJIaHeThD».

Hekoropble Masble TilaHeThl OOHapy)KMBarOT — KosiebaHust — Grecka,
CBUJETE/NbCTBYIOIME 00 WX BpalljeHUH BOKPYT CBOMX OCEeM W HeNpaBWILHOMN

dbopwme.

Hawu 6auxcatiwuue coceou

YTIOMSIHYTBIM B TIpeJIbIAYIIEN CTaTbe acTepouz, AJJOHUC BbIJESIeTCS Cpeu
JPYTUX He TOJIbKO Upe3BbIUaiiHO OOBINON, UMCTO KOMETHOM BBITSHYTOCTBIO
cBoeit opouTel. OH 3aMeuaresieH U TeM, UTO MOAXOAUT oueHb 0/M3Ko K 3emiie. B

rog CBOero OTKpPbITHUA A,Z[OHI/IC ImpoJieTeyl Ha pdCCTOAHUU Il/ > MUW/UIMOHOB KM OT

3emsn. [lpaBaa, JlyHa Omke K HaMm, HO BeAb JIyHa, XOTS M 3HAUMTE/ILHO
KpyIHee acTepoU/IOB, PAHTOM HIJKe MX: OHAa He CaMOCTOsATe/bHasl I/laHeTa, a
CIyTHUK T/1aHeThl. JIpyrol actepousi — ATIO/NJIOH — TaKKe BIIpaBe UWC/IUTHCS B
CTIMCKe TIJIAHeT, CaMbIX OTM3KUX K 3emsie. DTOT acTepOu/, TPoIliesl B rofi CBOEro



OTKPBITUSL Ha PaCCTOSHUU BCEro 3 MWJIMOHOB KM OT 3eMJ/id. Takas JUCTaHLUsA
JI0/DKHa OBITH TIpU3HaHa (Ha IMJIAHETHYH0 MEpKY) OueHb KOPOTKOM, TIOTOMY UTO
Mapc He mipubmkaeTcss K 3emsie MeHee 4eM Ha 55 MU/UIMOHOB KM, a BeHepa
TOJXOAUT K HaM He O/mke 40 MU/UTMOHOB KM. JIF0OOTIBITHO, UTO K BeHepe ToT
)Ke actepou/] mpubmkaeTcs erle TecHee: Bcero Ha 200 000 kM — BABOe OJTvXKe,
yem JlyHa kK 3emne! Bbonee TecHoro cO/MKeHWs TUIaHET Mbl B COJIHEUHOMU
CUCTeMe He 3HaeM.

OTOT Halll [VIaHeTHbIKW COCeJ| 3aMeyaresieH elle U TeM, UYTO OH OTHOCUTCS K
YUCy CaMbIX MaJleHbKUX T[JIaHeT, 3aperuCTPUPOBAHHBIX aCTPOHOMAaMHU.
[uameTp ero He 6obiile 2 KM, @ MOXKeT ObITh, M MeHbIlle. B 1937 I. Ob11 OTKPBIT
actepou/; ['epmec, KOTOPbIY MOXKET UHOTZIA CONMM3UTHLCS C 3eMieil Ha pacCTOsTHUe
TOTO >Ke TIOpsifiKa, Kakoe oTtaensieT oT Hac JIyHy (500 Teicsiu km). [luameTp ero He
rpesbliiaeT 1 KM.

[ToyuuTe/sibHO pacCMOTpPeTb Ha 3TOM IIpUMepe, UTO O3HayaeT Ha S3bIKe
aCTPOHOMUM CJIOBO «MaJleHbKHi». KpollleuHblii acTepoui, UMeroIuii B 06beme

Bcero 0,52 kM3, T. e.

520 000 000 m3,
eCc/i1 OH FpaHHTHbIﬁ, BeCUur HpI/IMepHO
1 500 000 000 T.

13 Takoro marepuasa MoxKHO Ob110 661 Bo3BecTH 300 TaKUX COOPY>KeHUH,
KakK XeoricoBa nmMpamMuza.

BbI BUiUTe, Kak CBOe0Opa3HO Ha/lo TIOHMMaTh CJIOBO «MaJleHbKUi», KOT/a
ero ynorpebssieT aCTPOHOM.

ITonymuuxku FOnumepa

Cpenu 1600 w3BeCTHBIX TIOKa AacCTepoOUzIOB  BbIZEIAETCI  CBOUM
3amMeyaresibHbIM [IBW)KEHUWEM TPyIIa U3 MNSATHAALATH MaJibIX TJIaHeT, KOTOPbIM
MPUCBOEHbI MMeHa repoeB TposiHCKOW BOWHBL: Axuai, Ilampokna, I'ekmop,
Hecmop, Ilpuam, AzamemMHOH W T. JI. KaKIbld «TpOSIHEL» KDPYXXUTCS OKOJIO
ConHila Tak, uto oH, FOmurep u CosHile B 1000 MOMEHT pacIiO/IOKeHbI B
BepIIMHAX PaBHOCTOPOHHETO TPEYro/ibHUKA. «TpPOsIHIIEB» MOKHO CUUTaTh
cBoeoOpasHbIMH TONMyTYMKaMu FOmuTepa, KOTOpble COIPOBOXKAAIOT — €ro,
OCTaBasiCb Ha OOJILIIIOM paCCTOSIHUM: OJHM HaxoAsaTcss Ha 60° Briepeau



FOrnurepa, Apyrye — HaCTOMBKO JKe TI03a/i Hero U BCe 3aBepiiiatoT 000pOT 0KOJI0
CoJiHL]a B OJHO U TO >Ke BpeMsl.

PaBHOBecHe 3TOro TUIAHETHOTO TPEYrojbHUKA YCTOMUMBO: €CIU  Obl
acTepou/l, BBIIIEJT U3 CBOEro IMOJIOXKEeHHsI, CHIbl TATOTeHWs] BepPHY/IM Obl ero K
TTOKMHYTOMY MECTY.

3a/l0/iIrT0 [0 OTKPBITHUSI «TPOSIHIIEB» TOAOOHBLIM C/Ty4yail TIO[BUYKHOTO
PaBHOBECHSI TpeX TMPUTATUBAIOIIMXCS Ted ObUT TIpeyCMOTPeH B UHCTO
TEOPeTUYEeCKUX HWCCIelOBaHUsAX (PpaHLly3ckoro Martemarvka Jlarpanka. OH
paccMaTpuBajg 3TOT C/Iy4yald Kak JIFOOOTBITHYI0 MaTeMaTH4yecKyr 3ajjauy |
rojiaraj, 4YTO efBa Jid TAe-HUOyAb BO BCEJIEHHOW T0J00HbIe COOTHOIIEHUS
OCYLLIeCTBJISIFOTCS peaslbHO. YCepJHble TIOMCKU aCTePOUIOB MPUBE/U K TOMY, UTO
JJisl TEOpeTUUeCKOTo cayuasi JlarpaHka HaliZieHa Obljia peanbHasi WJUTFOCTpALUs B
npefiesiax Haiield COOCTBEHHOM TUIaHETHOW CUCTeMbl. 37eChb HarvIsiiHO
oOHapy)KuWBaeTCsl, Kakoe 3HaueHWe [yid pa3BUTHS aCTPOHOMHH HMeeT
TI[AaTe/TbHOe M3yueHWe TeX MHOTOUHCIeHHBIX HeOeCHBIX Tel, KOTOpbIe
00beIMHSAIOTCS 110/ HANMEHOBAHWEM MaJlbIX TI/IaHeT.

Yyscue Hebeca

MbI COBepIIUIM y)Ke BOOOpa)kaeMblii repesieT Ha TOBEPXHOCThb JIyHBI,
yTOOBI OPOCUTD OTTY/]a OErVIbIM B3IVISAZ Ha Hallly 3eMJI0 U AIpyTye CBeTU/Ia.

[ToceTuM Ternepb MBIC/IEHHO TUIAHETHI COTHEUHOM CHCTEeMBI U TTO/TI00yemMcst
OTKPBIBAIOLUMHUCS OTTY/]a HeOeCHbIMU KapTHHAMHU.

Ok

C Meprypusa

C Henmyna

C Maymona



Puc. 67. Buoumble pasmepbl CoaHya ¢ 3emiu u opyaux niaHem (pucyHok
HYJCHO 0epaxcamb HA paccmosiHuu okoo 50 cm)

Haunem c Benepbi. Ecu 661 atMocdepa Obljia TaM 0CTaTOUHO MPO3payHa,
MbI yBUlenu Ob1 auick CosHIa, BABOe OOJBIINIM 10 MJIOL[aZiv, UeM TOT, KOTOPbIi
cusieT Ha HaieM Hebe (puc. 67). CooTBeTcTBeHHO 3ToMy CoJHLle MOChlIaeT Ha
BeHepy BABoe 0OoJbliie Tersia U cBeTa, yeM Ha 3emt0. Ha HouHoMm HeGe BeHephl
Hac mopasusa Obl 3Be3/ia HeoObIualiHOW SIPKOCTH. JTO — 3eMJisi, CUsitolast 37ecCh
ropa3no sipue, yem BeHepa y Hac, XOTsi pa3Mepbl 00eux IJlaHET TIIOUTH
OZIMHAKOBKI. JIerko MOHSITh, TIOYeMy 3TO Tak. BeHepa kpyxutcst okoso ComHila
omke, ueM 3emns. ITosTomy B mopy HaubOosblileil ee 61KM30CTU K 3emsie MbI
COBCEM He MOXKEM ee BH/eTb: OHa obOpalljeHa K HaM HeOCBelleHHOW CTOPOHOM.
OHa [10/KHa HECKOJIbKO Y/IaMUThCSI B CTOPOHY, YTOOBbI CTaTh BUAUMOM, U TOT/A
CBeT UCXOJMT JIMILIb OT Y3KOrO Cepria, COCTaB/IsItoIIero HebobIlyt0 YacTh AUCKa
Benepol. 3emsist ke Ha Hebe BeHepbl B mopy HauOosbliiiedi 61M30CTH K Heit
CBETUT NO/IHbIM JIUCKOM, KaK Yy Hac Mapc B MpPOTHUBOCTOSIHUU. B uTore 3emsst Ha
Hebe BeHepbl, HaXofsICh B TIOMIHOM (Da3e, CBETUT B 111eCTh pa3 sipue, ueM BeHepa
y Hac mpu Haubosibliiell ee SIPKOCTH, eC/Id TOJIbKO, TOBTOpsieM, HeOO Hailleit
coceliKu BIOJIHe siCHO. Buino Obl, ofHakKo 3abmy>kaeHWeM [JymaTb, UTO 3eMHOe
cusiHve, OOM/IbHO 3a/iBasi HOUHYIO TIOJIOBUHY BeHephl, MOXXeT 00yC/IOBUTH ee
«TieTlesIbHBINA  CBeT»: OcBellleHMe BeHepsl 3emseili paBHO 1O CBOeil cue
OCBellleHHI0 HOpMasrbHOM CBeUM C paccTosHusi 35 M; 95TOro, KOHEUHO,
He/I0CTaTOUHO, YTOObI TIOPOJUTD sIBJIEHUE «TIeTe/IbHOTO CBETa».

K cBery 3emnu Ha HeGe BeHepbl mpurcoequHsieTCsi HepeAKO ellle CBeT
Haiteit JIyHbl, KoTopasi cama 1o cebe cusieT 37eCh B ueThipe pasa sipue Cupuyca.
EnBa nu BO Bceill COMHEUYHOM cucTeMe HaizeTrcs o0BbeKT OnvcrarenbHee
ABOMHOro cBetvsaa 3emssi — JIyHa, ykpaiuatoiiero He6o Benepol. Habmtogarens
Ha BeHepe 3HaunTe/bHYIO YacTh BpeMeHU Bufen 661 3emto U JIyHy paszenbHo,
a B TeJIeCKOII Pa3/nyaauch Obl OTTYZA JaKe JleTalur JIyHHOU OBEpXHOCTH.

Ipyras maHeTa, sIpKO cusitoljasi Ha HebOe Benepel — Mepkypuii, ee
yTpeHHsisi U BeuepHsisi 3Be37a. Bripouem, u ¢ 3emsn MepKypuii BUjieH SIPKOM
3Be3/j0l, Tepes KOTopoil mepkHeT cBeT Cupuyca. Ha BeHepe sTa mnaHeta
CBeTUT IIOYTU B TPU pasa spue, ueM Ha 3emsie. 3aro Mapc cusier B 2Y% pasa
cabee: uyTh TyCKJiee, yeM y Hac cBeTut FOmuTep.

YTo KacaeTcCsi HETIOABW)KHBIX 3Be3/l, TO OUepTaHUs CO3Be3/IUii COBEpPIIIEHHO
O[MHAKOBbI Ha Hebe Bcex TilaHeT cojHeuHoW cuctembl. C MepKypusi, C
FOnutepa, ¢ CatypHa, ¢ HentyHa u ¢ [1nyToHa Mbl yBUfied Obl OJHU U Te e
3Be3[Hble y30pbl. Tak BeIMKO yjajeHue 3Be3f, M0 CPaBHEHHIO C IJIaHeTHbIMHU
PaCCTOSIHUSIMHU.



YmunmMcsi ¢ BeHepsl Ha MasieHbKUM MepKypuli, TiepeHeceMcsl B CTPaHHBIN
MUp, JIMIIIeHHbI aTtMocdepbl, He 3HAKOIMKA CMeHbl JHA W Houu. CoJiHile
HETIO/[BW)KHO BUCHUT 3/leCh Ha HeOe OTpOMHBIM [IMCKOM, B IIeCTb pa3 GobIIM
(mo mioijagu), ueM Ha 3emsie (puc. 67). Haia miaHera Ha HeOe MepKypus
CBETUT MPHUMEPHO BABOe sipue, ueM BeHepa Ha 3eMHOM Hebe. Cama Benepa
cusieT 3/lecb HeoObIUaiHO sApko. HuKakasi Apyras 3Be3/ia WM TUlaHeTa HUTZe B
Halleld CUCTeMe He CBETUT TaK OC/enuTeNbHO, Kak BeHepa Ha 4YepHOM,
6e306/auHOoM Hebe MepKypusi.

[TepenecemMcsi Ha Mapc. ConHlle Ka)KeTcsi OTCIOfia TUCKOM, BTPOe MeHbIIINM
1o Tioazu, yem ¢ 3emsn (puc. 67). Hamr cobcTBeHHBIN MHUp CHsieT Ha Hebe
Mapca yTpeHHell U BeuepHeli 3Be3/l0l, Kak y Hac BeHepa, HO TycKsee ee,
TIPUMEPHO TakK, KakK MblI BUAMM FOmuTep. 3eM/isi HUKOT/[a He BU/JHA 3/1eCh B CBOeM
TO/IHOM (hase: MapcuaHe MOIIM Obl BUZIeTh cpasy He 6osbiue 3/, ee aucka. Hara

JlyHa BuziHa 6b11a 661 ¢ Mapca mpocToMy 171a3y 3Be3/|0M, TTOUTU CTOJb >Ke SIPKOM,
kak Cupuyc. B Teneckorn u 3emssi U comyTcTBytomias e JlyHa mokasanu Obl
CBOU (pasbl.

['opa3no 6osblile BHUMaHUS JO/DKEH TPUB/EKaTh K cebe Ha MapCcoBOM Hebe
Omkatimii cryTHUK Mapca — ©060c: 1py HUUTOXKHBIX CBOMX pa3mepax (16 kM
B /iMaMeTpe) OH HACTO/IbKO O/M30K K Mapcy, uto B nepuoj, «mnoaHohobocus»
cusieT B 25 pa3 sipue, ueM BeHepa y Hac. Tak Kak rnepuog ero obpaiiieHrsi BOKPYT
Mapca MeHbllle, UeM TepUo/ BpallleHus TiaHeThl, @000C BOCXOAUT Ha 3ara/e,
repecekaeT MapCUaHCKoe He0O MPOTHUB CYTOYHOTO JBWXKEHHUs 3Be3[| U 3aXOAuT
Ha BOCTOKe. BTopoit criyTHUK, [JelMocC, 3aMeTHO MeHee SIpOK, HO U OH 3aTMeBaeT
cBeT 3emyidi Ha MapcoBoM HebGe. HecmoTpsi Ha masble pa3mepbl, @obocC Tak
6m3ok K Mapcy, uto ero ¢asel ¢ Mapca xopoilio BuAHBI. UesoBeK C OdeHb
OCTpBIM 3peHHeM, BeposSiTHO, 3aMeTus Obl U (a3el [etimoca ([eiiMoc BuzieH C
Mapca oz yriom 1' a @oboc — oz, yriom okoso 6').

C mnoBepxHoctT @®oboca Mbl YBUJUM COBEPIIEHHO UCK/IHOUUTETEHOEe
3pesuiiie: Ha Hebe cusieT, ObICTpO MeHsis (ha3bl, UCTIOTMHCKUM JUCK B HECKOJIBKO
TBICSY pa3 sipue Haileit JIyHbl. 3To Mapc. Iuck ero 3aHuMaeT Ha Hebe 41°, T. e.
B 80 pa3 Gonbie, uem y Hac JIyHa. Tonbpko Ha Omkatiiiem criyTHUKe FOmuTepa
MO)KHO HalOsofaTh TO00HYI0 >Ke HeoOblualiHyH J0CTONpPHUMeUaTe/IbHOCTh



HeOa.

[TepeHecemcsi Ha TIOBEPXHOCThb YIOMSHYTOM Celyac MJIaHeThbI-UCIO/INHA.
Eciu 661 He60 FOnumepa 6b110 sicHo, CostHIle cusiio ObI Ha HEM JMCKOM, B 25
pa3 MEHBLIIMM TI0 TI/IOI[a/ii, ueM Ha HaileM Hebe (puc. 67); BO CTO/ILKO >Ke pa3
CosHile TaM U Tyckiiee cBeTUT. KOpOTKUI MATUYACOBOM /IeHb ObICTPO CMeHSIeTCsI
HOUBIO; Ha 3Be3JHOM (DOHe CTaHeM MCKaTh 3HAKOMbIe TJlaHeThbl. Mbl UX HalzeM,
HO KaK OHU 3[eCb W3MeHWIUMCb! MepKypuil COBepLIeHHO TepsieTCsl B Jiydax
Connija; BeHepy u 3emr0 MOXKHO Hab/TrOaTh B TeIECKOIT TOJIBKO B CyMepKax, —
oun 3axogaT BMmecte ¢ Comnuem.2Y Mapc ensa 3ameren. 3aro CarypH
cornepHUYaeT 1o spkoCTy ¢ CUpUyCOM.

BuaHoe mecto Ha Hebe HOmuTepa 3aHUMArOT ero JiyHbl: criyTHUKU [ u 11
TIPUMEPHO TaKXXe SIpKU, Kak 3emsisi Ha HebOe Benepsi, III — BTpoe sipue, uem
3emns, BuguMas ¢ Benepel, IV 1 V — B HeckosibkO pa3 spue Cupuyca. Uto
KacaeTcsl X pa3MepoB, TO BU/JMMbIe MOMEPEeYHUKH MepBbIX UeTbIpeX CIyTHUKOB
Gosbiiie BUAUMOTO TioriepeuHrka CosHija. [1epBble TpU CITyTHUKA TIPU KaXCOOM
obopoTe morpysatoTcsi B TeHb FOmurepa, Tak uTo B (ha3e MOTHOTO [UCKa OHU
HUKOT/Jla He BUHBI. [lo/HBIe COHEeUHbIe 3aTMeHUs TO)Ke OBIBAalOT B 3TOM MUPE,
HO 007acTh UX BUAUMOCTH OOHMMAeT JMIIb Y3KYI TIOJOCKY TOBEPXHOCTHU
FOnurepa.

EnBa nu, BopoueM, atMocdepa Ha FOnurepe Tak >ke mpo3padHa, Kak y Hac
Ha 3emJie: i 5TOr0 OHa TaM CJIMIIKOM BbICOKA U IJIOTHA.

HeoObikHOBeHHO 3(eKTHOe 3pesuille MpefcTaBasieT cam HOmurep,
BU/JIUMBIM CO CBOMX O/mKalmmx cryTHUKOB (puc. 68). Hampumep, ¢ msToro
(camoro 6/M3KOTr0) CMYTHHKA UCTIONIMHCKWN JUCK TIJIaHEThl UMeeT TIoTePeuyHUK
noutu B 90 pa3 6Gonbiue Hameil JlyHel2l 1 cuseT Bcero B IecTb-ceMb pas
cnabee Connija. Kora oH KacaeTcsi TOPM30HTA HIDKHUM CBOUM KpaeM, ero
BeDXHUUN Kpall TIPUXOAUTCA y cepelvHbI HeOOCKIOHA. A TOTpyXasiCh TIOf
TOPU30HT, AMCK 3TOT 3aHMMaeT BOCBMYKO 4acTb Bcero Kpyrosopa. Ilo stomy
ObICTPO BpalLjalOIeMYCsl TUCKY TIPOXOAST BPeMsi OT BpeMeHU TeMHbIe KPY>KKU —
TeHU IOTUTEPOBBIX JIyH, OeCCUbHBIX, KOHEUHO, CKOJIbKO-HHUOYbh 3aMeTHO
«3aTMUTb» TUTAHTCKYIO TJIaHeTY.

[Tepexons K cneayrollen raHete, K CamypHy, npoc/iefyM JIULIb 3a TeM, B
KakoM BU/le TIpeJCTaB/sOTCS HaOmoparento Ha CaTypHe 3HaMeHHThbIe KOJIblja
5TOW TiaHeThl. OKa3bIBaeTCs, TpeXJe BCero, YTo KOJjblla BUJHBI He U3 BCeX



Touek TmoBepxHOCTH CarypHa. HaumnHasi oT momocoB no 64-u mapasiend
pacrio/io)keHbl Te MeCTa, T[e KoJjiblla BOBCe He BUHbL. Ha rpaHuile 3TuX
TOJIIPHBIX 00/1acTeli MOXKHO BUETH JIMIITh BHEITHWM Kpall Hapy»KHOTO KOJIblia
(puc. 69). Hauunas c¢ 64-u mapamnenu Ao 50-d yC/JIOBUSI BUAMMOCTHU KOJIEL]
Y/y4IlIatoTCsl, BUHA Bce Ooblliasi UX 4acTh, a Ha 50-i1 mapasuieny HabmoaTenb
MOyKeT TF000BaThbCsl BCel IMIIMPHUHOM KOJlell, KOTOpbIe 3/1eCh Mpe/ICTaB/SIFOTCS 0]
HauOO/IBIIIMM yT7IoM — B 12°. Biiike K 5KBaTOpy IJIaHETBbI OHU CY)KHUBAIOTCS IS
HabJtrofiaTes1s, XOTs ¥ TIOJHUMAIOTCSI BbIllle HaJl rOpu30HTOM. Ha camoMm 3KBatope
CarypHa MOXXHO HaOmOAATh KOMbIla B BH/Ee OueHb Y3KOW TIOJOCKH,
riepecekarolrieil HeGeCHbIM CBOZ, C 3araZia Ha BOCTOK U TIPOXO/siiiieli uepe3 3eHUT.

Puc. 68. FOnumep, Habnto0aembilli ¢ €20 mpembe20 CnymHUKA



Puc. 69. Kak onpedeaumb 8u0UMOCMb CAnypHOBbIX Koaey 051 pa3iuUHbIX
mouek nogepxHocmu 3moli naaHembl. B nonspHoli obaacmu 0o 64-li napainenu
KOo/bYa He BUOHbI COBCEM.

CkasaHHOe He JIaeT elje TIOJTHOTO Mpe/[CTaB/IeHus 00 YCIOBUSAX BUAUMOCTU
Korell. Ha/o MOMHHTB, UTO OCBeIllleHa BCeTZAa TOMBKO OflHA CTOPOHA KOJIell,
Jpyrast OCTaeTcs B TeHW. JTa OCBell|eHHasl YaCTh BU/HA JIWIIIb C TOW ITOJIOBUHBI
CarypHa, K KOTOpO# OHa oOpairieHa. B TeueHMe TMOJIOBUHBI [IOJITOTO CaTypHOBa
rojla MOXKHO BHIETh KOJIbI[Aa TOJILKO C OJHOM TIOJIOBHHBI TIaHEThI (B OCTa/JbHOE
BpPeMsI OHU BM/IHBI C JIPYTOM TOJIOBUHBI), Zla U TO IPEUMYIIIECTBEHHO TOJILKO
JHeM. B Te KpaTkve uachl, KOIZlAd KO/bLla BHAHBI HOULIO, OHH YaCThIO
3aTMEeBAIOTCS TeHbIO TIaHeThl. HakoHerl, elije offHa F000MBITHAsT TIO[POOHOCTE:
9KBaTOpUA/IbHbIe PAlOHbI B TEUEHHE Psi/ia 3eMHBIX JIeT ObIBalOT 3aT€MHEHbI
Konbrjamu. 32!

Camas (eepuueckass HebecHasi KapThHa 0e3 COMHeHHsI Ta, KOTOpas
OTKpbUTach Obl HAOMIOJATE/N0 C OJHOTO W3 OMKaMIIMX CryTHUKOB CaTypHa.
OTa T/1aHeTa CO CBOMMH KOJIbI[aMH, 0COOeHHO B HeToiHOH (ha3e, Korma CatypH
BUJIeH B (opMe cepria, MpeCTaB/seT 3pejHile, KAKOro HeJb3sl BHIETh HU W3
KakKoro JIpyroro MecTa Halled IjlaHeTHOM ceMbd. Ha HeOe BBIpHCOBBIBAETCS
OTPOMHBIN CepIT, TiepeCceueHHbIN Y3K0U IT0JI0CKOU KoJiell, KOTopble Hab/mroIaroTcst
c pebpa, a BOKPYT HUX — IPyIINa CaTyPHOBLIX CIIYTHHUKOB TaK)XXe B BH/Ie CEpPIIOB,
TOJILKO T'OPa3/J0 MeHBIITNX Pa3MepOB.

Huxe mpeAcTaB/lieH — B HUCXOAAIIEeM IIOpAaKe — CpaBHI/ITEJIbHHﬁ O/1eck



Pa3HbBIX CBETHUJ/I Hd Hebe APYI'UX IJIaHET:

1. Benepa ¢ Mepkypusa 8. Mepkypuii ¢ Benepnr
2. 3emna ¢ Benepu 9. 3emna ¢ Mapca

3. 3emna ¢ Meprypusa 10, FOnumep ¢ Jennu

4. Benepa ¢ Jemau 11. KOnutep ¢ Benephr

5. Benepa ¢ Mapca 12. KOnutep ¢ Mepkypus
6. KOnurtep ¢ Mapca 13. Catvpa ¢ Onutepa
7. Mape ¢ Jemnu

Me1 Bbigiesiiid NeNe 4, 7 v 10 — BU/ I/IaHET € 3eMJIH, TaK KaK UX 3HAKOMbIU
HaM 0J1IeCK MOXXeT CTY’KUTb OIOPOM /sl OL[eHKW BUAWMOCTU CBETW/I Ha JIPYTHX
n7laHeTax. 37ecb 0COOeHHO HarvIsA[HO BU/IHO, UTO Hallla COOCTBEHHasI IylaHeTa —
3eMJisi — TI0 SIPKOCTU 3aHWMaeT OJHO W3 TePBBbIX MeCT Ha Hebe OMKaMIIMX K
ConHily TiaHeT: Aake Ha HeGe MepKypusi OHa CHsieT CH/IbHee, UeM y Hac
Benepa v FOnurep.

B craTthe «3Be3gHas BesuuMHa yiaHeT» (1. [V) Mbl Bo3BpaTtumcs K Oosee
TOUYHOM, KOJIMUeCTBEHHOM OlleHKe Oiecka 3eM/Td U IPYTHX TIaHeT.

[TpuBoAMM, HaKOHeLl, Psiji YMCIOBLIX JaHHbIX. OHU MOTYT MOHAJO0OUTLCS
YUTAaTeJI0 JIJ1s1 CIIPaBOK.

Connue: guametp 1 390 600 kM, o6bem (3emmm = 1) 1 301 200, macca
(3emmm = 1) 333 434, nyiotHOCTH (Bozbl = 1) 1,41.

Jlyna: muametp 3473 kM, oobem (3emu = 1) 0,0203, macca (3emmu = 1)
0,0123, nnotHocTs (Boaw! = 1) 3,33. CpegHee paccrossHue oT 3emun 384 400 kM.

IlnanemHas cucmema 6 uucaax

Pasmepnbi. Macca. I1nomHocmb. CnymHuKu
(02151 n1aHem-2u2aHmMo8 NpuOOUMCS UUCAO CAMbIX KDYNHbIX CNYMHUKO8, d 8
cKobKax obujee Koau4ecmeo)



CpenHunii monmepedyHHK [InoTHOCTE
- - - Yucno
Hassanust | puapmbrii MCTHHHEI Obbem Macca —
MIaHeT B CEKVH- (Bemma=1) | (3emna=1) | 3emma= 1| Bona= 1 c
A AV BKM | 3emns = | HUKOB
Mepkypuit | [3—14,7 | 4860 0,39 0,055 0,056 0,70 5, —
Benepa 64—10 12 150 0,95 0,870 0.814 0,88 5,15 —
Jemna — 12742 1,00 1,000 1,000 1,00 5.52 1
Mapc 25-3.5 6790 0,53 0,150 0,108 0,72 3,97 2
Knurep 50—30,5| 140720 11,20 1347 317,82 0,24 1,33 16 (63)
Carypu [20,5—15 116 820 9.41 770 95,11 0,13 0,71 18 (60)
Vpan 4234 | 49200 3,75 51 14,52 0,23 1,47 15 (27)
Henmve | 2,4—2.2 | 47 100 3,50 43 17,22 0,38 1,70 6 (13)
MaytoH 0,23 3000 0,25 0,1 0,0024 | 1.3 |
I1podoniceHue
PaccmosiHus. ObpaweHue. BpaweHue. Tscecmb
mii:i::m Bpews Haknon
obpa- Cpenuaa | TMepuon I Hanpsiske-
Has, DKcueHTpH- | IUEHHA | cKOpocTh Bpa- ropa K | mme crm:
‘IS.BLIHHH B acTpo- CHTET BOKPYT no opbu- | uieHus e o
ILIAHCT HOMHYEC- | B MJIH OpOUTE Connua Te B BOKPYT o _T%MZH
KHX ¢~ KM B 36 MHBIX KM/C ocH “T"TH (3ennsa = 1)
HILAX rogax ’ OPOHTH
Meprypuii 0,387 57.9 0,206 0,24 479 594 7 0,38
BeHepa 0,723 108,1 0,007 0,62 35,0 2208 5 0,88
Jemna 1,000 149.6 0,017 1,00 29.8 23956m | 237277 1,00
Mapc 1,524 2279 0,093 1,88 24,1 24 37 2359 0,39
HOnutep 5,203 778.3 0,048 11,86 13,1 950 36,9 2,64
CatypH 9,539 1427 0,056 29,46 9,6 1014 | 26447 1,17
¥pan 19,182 2870 0,047 84,02 6,8 10 49 98 1,05
HentyH 30,057 4496 0,009 164,78 5.4 1540 29 1,50
[Mnyton 39,439 5910 0,250 2477 4.7 64,39 ? 0,05




Mepwypuii & waubons-  Bewepa & naubogewell Gau-  Mape e wauboasiueii

well GANIoCmU (Hes - 300U (HestuouMa), Hautose-  GIu200mU 1 & HANG0IE-

dum) u & HaubossleM Wyl euduMeili cepr, & Hail- leM ywhinedun
yoaaenun DodstieM yoaiestin

Camyps ¢ KpyRAEHUUM CHVITHUKOM

Puc. 70



Puc. 71

B Tabnuiie Ha ctp. 186-187 mpuBefieHbl aHHbIe O TIJIAHETAX COJIHEUHOM
CUCTeMBI.

Hapuc. 70-71 paHo HarisiiHOe MpezicTaB/ieHUe O TOM, KaKUMM KaKyTCs
TJIaHeThl B HeOOJbILION Te/leCKor, yBeIUurBaroluii B cTo pa3. HarpaBo asisi
cpaBHeHHs1 fiaHa JlyHa, Kak OHa BHW/IHA TIpU TI0J0OHOM yBe/iWueHUU (PUCYHOK
HaJ|0 JlepKaTb Ha pPacCTOSHUM SICHOTO 3peHus, T. e. B 25 cm oT mia3). Haneso
BBepXy M300pakeH MpPU yKa3aHHOM yBe/MueHWu MepKypuil B HauMeHbIlleM U
HaubosbllieM yraneHud ot Hac. [log HumM — Benepa, 3atem Mapc, cucrtema
FOnuTepa 1 CaTypH € KpymHeuiiuM cBouM criyTHUKOM. ([TogpobHee 0 BUAMMBIX
pa3Mepax IJlaHeT — CM. B MOel KHUTe «3aHuMaTe/ibHasi hr3uKa», KH. 2, 1. [X.)



I'/1aBa ueTBepTas
3BE3/1bI

ITouemy 36e30bI Kadxcymcs 38e30amu?

['nsast Ha 3Be3[bl HEBOOPYXKEHHBIM IJIa30M, Mbl BUJWUM WX JIYUYHUCTHIMH.
[IpyunHa yuucTOro BHJa 3Be3[] KpPOeTCd B HalleM I7la3y — B HeJ0CTaTOuHOU
TPO3PauHOCTH XPyCTa/MKa, UMEIOLLero He O4HOPOAHOE CTPOeHHre, KakK Xopoliee
CTeKJI0, a BOJIOKHUCTOe. BoT uto roBoput 06 3ToM ['esibMrosibll (B peun «Ycrexu
TeOPUU 3PEHUS»):

«M300pa>keHUsT CBETOBBIX TOUEK, IIOJlyYaeMbIX B I/ia3y, HENpaBUJILHO
nyddcTbl. [lpyumMHa 3TOr0 JIEXKUT B XPYyCTa/lMKe, BOJIOKHAa KOTOPOIO
PacIio/IOKeHbl JIYUMCTO T10 LIeCTH Harnpas/ieHUsM. Te jiyud, KOTOpble KaXKyTCs
HaM MCXOASIIMMU U3 CBETAIUXCS TOYEK, — HarlpuMep, U3 3Be3[, OTJa/lTeHHbIX
OTOHBKOB, — He 0osiee, Kak TpOsIBJieHWe JIYYMCTOTO CTPOEHHs XpyCTasiuKa.
HackonbKo 3TOT HeIOCTaTOK I71a3 BCeoOIll, BUAHO U3 TOTO, UTO BCSIKasi TyuUCTast
dburypa o6bIKHOBEHHO Ha3bIBaeTCs 3Be37000pa3HOi».

Cy1jectByeT criocob ocBOOOAUTHCS OT BAUSIHUS 3TOTO He0CTaTKa Halllero
XpyCTa/vKa U BUZeTb 3Be3/bl 0e3 nyueil, He oOpailjasich MPUTOM K yCIyram
Teneckora. Criocob 3tor etfe 400 sieT Ha3a/| yKa3aH ObL1 JIeoHap0 f1a BuHuw.

«[locmoTpu, — mmcan OH, — Ha 3Be3qbl 0Oe3 jydeil. DTOr0 MOXKHO
JNOCTUTHYTh, Hab/HO/lasi UX CKBO3b Majioe OTBEpPCTHe, C/le/laHHOe KOHI[OM TOHKOMN
WIJIbl U TIOMEI[eHHOe BIUVIOTHYIO K Tyia3y. Thl YBU/UILb 3BE€3/Ibl CTO/Ib MajbIMHU,
YTO HAUTO JIPyroe He MOXKeT Ka3aTbCs MEHbLLIE.

OTO He NPOTHMBOPEUUT TOMY, UTO CKa3aHO O MPOUCXOXKIEHUU 3Be3[HbIX
«iyueh» y Tenbmrosbia. HarpoTvB, OMMCAHHBIM OMNbBIT MOATBEPXKAAET €ro
TEOPUI0: CMOTPsI CKBO3b BeCbMa He0o/bIilioe 0TBEPCTHe, Mbl TIPOIyCKaeM B CBO
r71a3 JIMIIb TOHKUM CBETOBOM MYUOK, MPOXOASIINN CKBO3b 1[€HTPA/JbHYH 4aCTb
XpyCTa/JlMKa M TII0TOMY He TIIpeTepreBarolluii BO3[EUCTBUS €ro JIyuuCTOu
CTPYKTypbI.123!

WTtak, Oyap HaIll T71a3 yCTPOEH CoBepllleHHee, Mbl BuZiesid Obl Ha Hebe He
«3Be3[bl», a CBETALMeCS TOUKH.

HOlleJVly 36e30bl mepuyarom, d n/iaHembl cusirom CNOKOUIHO?




OT/IMYUTE TIPOCTBIM T71a30M HETIO/IBY)KHYIO 3Be3/ly OT «Omy>KaaroIei», T. e.
rranets, 24 oueHp merko, gmake He 3Has KapThl HeOa. IlmaHeThl CHUSFOT
CNOKOLIHbIM CBETOM, 3Be3/Ibl )K€ HelpeCTaHHO Mepyarom, Kak Obl BCIIBIXMBAIOT,
JIPO’KaT, MEHSIOT SPKOCTb, a SIPKWe 3Be3/lbl HEBBICOKO HaJl TOPU30HTOM ellle
HeMNpeCcTaHHO TEePe/IMBAalOTCAd Ppa3HbIMU [[BeTaMU. «IJTOT CBET, — TOBOPHUT
dnamMMapvoH, — TO SIPKMM, TO C/1a0blii, TepeMeXXaroIuics, To Oenbld, TO
3e/IeHbIM, TO KpaCHbIW, CBepKalolui, KakK TMpO3pauyHbld aaMas, OXXUBJISEeT
3Be3/iHbIe TYCTBIHU, MOOY)K/Jasi BUAETb B 3Be3/laX C/IOBHO IVia3a, ITISASIIME Ha
3emstto». OCcob6eHHO CUBHO M KPaCOYHO MepLIaloT 3Be3/ibl B MOPO3HbIe HOUM U B
BEeTPEHYIO TOTO/ly, a TaKXKe I0oCcje O[S, Korma He6o ObICTPO OUMCTHUIOCH OT
qu.@ 3Be3/bl, CTOSIIIME HaJl TOPU30HTOM, MEpLIAIOT 3aMeTHee, UeM ropsiiue
BLICOKO B HeOe; 3Be3/1bl Oejble — CH/IbHEe, UeM >Ke/ITOBaThle U KpaCHOBAThIE.

Kak ¥ J/yuucTtoCcTh, MepliaHWe He eCTb CBOWCTBO, TIpUCYyIlee CaMUM
3Be3/jlaM; OHO MPUIAeTCsl UM 3eMHOM aTMocdepoli, uepe3 KOTOPYHO JyUd 3Be3/
JIOJDKHBI TIPOWTH, TpPEXAe, 4YeM [AOCTUTHYThb I[via3a. I[lOAHSBIIMCH BBILIE
HECTIOKOMHOW Tra30Boi 000/0UKHM, CKBO3b KOTOPYH) MbI pacCMaTpUBaeM
BCeJIEHHYI0, MbI He 3aMeTH/IU Obl MepIjaHus 3Be3/l: OHU CUSIFOT TaM CITOKOWHBIM,
ITOCTOSTHHBIM CBETOM.

[IpruvHa MeplaHusi — Ta >Ke, 4YTO 3acCTaB/sieT JpOKaTb OT/Ja/leHHbIe
TipeMeThl, KOT/la B 3HOWHbIE THU MOUBa CU/ILHO Harpeta Co/THIEM.

3Be3HOMY CBETY TPUXOAUTCS MPOHU3bIBATh TOrZA HE OJHOPOAHYIO Cpeqy,
HO ra3oBble C/IOM Pa3/IMUYHOM TeMMepaTyphbl, pa3TMYHOM TJIOTHOCTH, a 3HAYUT, U
pa3MuHON mpesoM/sieMOCTH. B momobHoONM aTMocdepe CIOBHO pacCesiHbI
MHOTOUHCJ/IEHHbIE ONTHUYECKWEe TIpU3Mbl, BBINYK/Ible, W BOTHYTbIE JIMH3BbI,
HernpeCcTaHHO MEHSIOIMe CBOe pacIionioykeHue. JIyuu cBeTa rpeTeprieBar0T B HUX
MHOTOUHCJ/IEHHbIE OTK/IOHEHWSI OT TMPSMOro MyTH, TO COCPeJOTOUMBAsICh, TO
paccenBasicb. OTClOa — 4YaCTble M3MEHEHUs] SIDKOCTU 3Be3fbl. A TaK Kak
TIpeJIOM/IEHe COTIPOBOXKZAETCS 1[BeTOpacCessHueM, TO Hapsily C KojebaHUsMH
SPKOCTH HabOMIOIat0TCSI ¥ U3MEHEeHUS] OKPACKU.

«CyIecTBylOT, — MMCa/J U3BECTHbIM COBETCKUK acTpoHoM ['A. Tuxos,
WCCIeIOBaBIINN sIBJIeHWe MepIjaHusl, — CIOCOO0BI, TMO3BOJISIOIIe COCUMTATh
yuC/I0 TepeMeH I[BeTa MepLaollerd 3Be3lbl B  OINpeJe/leHHOe BpeMs.
Oka3bIBaeTcsl, UTO 3TH TlepeMeHbl COBEPIIIAIOTCS Upe3BblUaitHO OBICTPO, U UKC/IO
UX KoJie0yieTcss B pa3HbIX Cayuasix OT HeCKOJIbKHX JIeCSITKOB [0 CcTa U Oosee B
CeKyHAY. YOemIuTbCs B 3TOM MOXKHO CJIeAYIOIIAM ITPOCTBIM CIiocoboM. Bosbmure
OWHOK/Ib ¥ CMOTPHUTE B HEro Ha SIPKYIO 3Be3y, MpHUBO/s 0O0BEKTHBHBIN KOHeI]
OUHOK/IT B ObICTPOe KpyroBoe BpailieHHWe. Torja BMeCTO 3Be3Zibl Bbl YBUIUTE
KOJIbI[0, COCTOSsIIIlee W3 MHOTHX OT/lefIbHBbIX pa3HOI[BeTHBIX 3Be3x. [Ipu Gonee



Me/IJIeHHOM MepLIaHWUY WU TIPU OUeHb ObICTPOM /IBM)KeHUU OUHOKJIST KOMBLIO 3TO
pacriajiaeTcsi BMEeCTO 3Be3/] Ha pa3HOLIBeTHbIe IyTy OOMbIION U Maoi [ATUHbBD».

OcTaetcst OObSICHUTB, TI0UeMY TJIaHeThl B OT/IMUKE OT 3Be3[] He MepIialoT, a
CBETST POBHO, CIOKOMHO. [lnaHeThl Topa3go Oske KHaM, ueM 3Be3[bl; OHU
M03TOMY TMPEeJCTaB/AIOTCA I71a3y He TOYKOW, a CBeTSIIUMCS KPYHCOUKOM,
[IICKOM, XOTSl U CTOJIb MaJIbIX YIVIOBBIX pa3MepoB, UTO BCJ/Ie[CTBUE UX CeTsLen
SIPKOCTH 3TH yIJIOBbIe pa3Mepsbl ITIOUTH HEOLY TUMBI.

Kaxkziast oTesbHasi TOYKa TaKOro Kpy)KKa MepliaeT, HO TlepeMeHbl SIPKOCTH
Y 1|BeTa OT/e/IbHbIX TOUEeK COBEPIIAKOTCS He3aBUCMMO OJiHa OT IPYTOM, B pa3Hble
MOMEHThHI BpeMeHH, a TI0TOMY BOCTIONHSIFOT [pPyT [pyra; ocnabneHue sSiPKOCTU
OZIHOW TOUKM COBIIAZlaeT C yCUJIeHWeM SIPKOCTU APYToW, Tak 4To oOIasi cumia
CBeTa IJIaHeTbl OCTaeTCsl Hen3MeHHOM. OTCroZja — CIIOKOWHbINW, HeMepLarIuil
Oeck miaHeT.

3HauuT, IUIaHeTbl TIPEe/CTAB/SIOTCS HAaM HeMepLAKLMMU [10TOMY, UTO
MepLarT BO MHOTMX TOYKax, HO B pa3Hble MOMEHThI BpEMeHH.

BuoHbl /1u 36e30bl OHemM?

ITHeM Haji HAaIIMMU TOJIOBAMU HAXOJSATCS Te CO3Be3/usl, KOTOphIe TOJTo/a
Ha3a/l BUJHBI ObUTM HOUBIO W CITYCTs IIeCTb MECSI|EB BHOBb YKpacsaT HOUHOE
He60. OcBernieHHas atMocdepa 3emM/i MelllaeT HaM MX BH/I€Th, TaK KaK UaCTULIBI
BO3/lyXa PacCeMBalOT COTHEeUYHbIe JIyud B OO/bllIeM KOIMYeCTBe, YeM IMOChLIatoT
Ham 3Be3/p1. 20!

Hec/10)KHBIH OTBIT MOYKET HATJISITHO TIOSICHUTD 3TO MICUe3HOBEHUE 3Be37] IIpU
JTHEBHOM cBeTe. B cTeHKe KapTOHHON KOPOOKH TTPOOMBAIOT HECKO/IBKO [ILIPOYEK,
PAaCII0/IOKEeHHBIX Harofo0ue Kakoro-HUOy/Ab CO3Be3/usl, a CHApy)KU HaK/IeuBatoT
muct Genoit Oymaru. SIMK TIOMEIAIOT B TeMHYH) KOMHATy U OCBeLatoT
W3HYTPU: Ha TPOOWTOM CTeHKe SIBCTBEHHO BBLICTYTIAIOT TOT/JA OCBEIeHHbIe
W3HYTPU [JBIPOYKM — 3TO 3Be3bl Ha HOYHOM Hebe. Ho crout TO/IBKO, He
TipeKpaiijasi OCBeIeHus] U3HYTPH, 3a)Keub B KOMHATe [JOCTAaTOYHO SIPKYIO JIaMITy,
Y UCKYCCTBEHHbIe 3Be3/bl Ha JiucTe Oymaru GeccieHO UCUe3aroT: 3TO «JHEeBHOMN
CBET» TaCUT 3Be3/IbI.

YacTo TIpUXOJUTCS YMTaTh O TOM, UTO CO JHA TIyOOKHX IIaXT, KOJIOAIIEB,
BBICOKUX JBIMOBBIX TPyO M T. Tl. MOXKHO pa3jiuuaTh 3Be3bl U [HEM. ITO
pacripocTpaHeHHOe ybexieHre, Tofilep>KBaeMoe CChIJIKAMU Ha aBTOPUTETHBIE
WMeHa, TI0/IBEPTHYTO ObI/I0 KPUTHUECKOM TTPOBEPKE U He TIOATBEPU/IOCH.

B cymHoCTH, HA OAIMH W3 MUCABIIMX 00 3TOM aBTOPOB — OT APHUCTOTeS B
npeBHocty 7o [koHa Teprens B XIX B. — He Habmroman 3Be3s caMm IIpH



MoJJOOHBIX  yC/IOBUSIX. Bce cChlIalOTCA Ha CBUJETENbCTBO TPETBbUX JIUI].
HackosbKo, OfIHAKO, Majio Ha/le)KHbI OBIBAalOT CBUETE/bCTBA «OUEBH/ILIEBY,
TIOKa3bIBaeT CJIeAyIOIIUi J/IOOOMBITHRINA MprUMep. B amMepuKaHCKOM >KypHase
TMOSIBU/IaCh CTaThsl, OTHOCUBIIIAS JHEBHYHO BUIUMOCTb 3Be3/] CO [HAa KOJO/LEB K
yuciay OaceH. MHeHHe 3TO ObIZIO SHEPIUYHO OINPOBEPTHYTO MUCHMOM OJHOTO
dbepmepa, yTBep)kJaBllero, Uto OH caMm Buzen aHem Kamnemny u Anrons u3 20-
MeTPOBOM CH/IOCHOM OaritHy. [IpoBepKa BbIsSICHW/IA, OJJHAKO, UTO Ha TOW IIUPOTE,
re HaxoauTcs depma HabmromaTess, HM Ta, HU Jpyras 3Be3Zia He OBbIBAIOT B
3eHWTe B yKa3aHHOe BpeMs rofia M, Ce/loBaTe/IbHO, He MOIVIM ObIThb BUJHBI W3
ryOMHBI OaITHH.

TeopeTueCcKy HeT OCHOBaHUY K TOMY, UTOOBI IIaXTa WIKA KOJIOZEL] MOTJIH
MOMOYb YBUJETb 3Be3/bl AHeM. Kak MbI y>ke TOBOPW/IH, 3Be3/lbl HE BUJHBI THEM
TIOTOMY, UTO TOHYT B CBeTe Heba. JTO yC/OBUe He W3MEHsIeTCsl i T/a3a,
TIOMEIIeHHOTO Ha fiHe IaxThl. OTIajaeT JUIlh O0KOBOW CBET Ha IPOTSHKEHUH
1IaxThl, HO JIy4d, WCOyCKaemMble BCEMH YaCTUI[aMM BO3[YLIHOIO CJIOSI BBIIIIE
OTBEPCTHS 11aXThl, JOJDKHBI [TO-TIPE)KHEMY MelllaTb BUAMMOCTH 3Be3/I.

iMeeT 3HaueHWe B J[AHHOM C/ydae JIMIIb TO, YTO CTEHbI KOJIOALA
OTPaKJAIOT Ta3a OT spKUX jydeid CoJHI[Q; HO 3TO MOXKeT OO0JIeruvThb JIUIIIb
Hab/ro/ieHre SIPKUX TJIaHeT, a He 3Be3/.

B Teseckon 3Be3[bl BUJHBI THEM BOBCE HE MOTOMY, KaK MHOTHE JyMatoT,
YTO Ha HUX CMOTPST «CO AHA TPYyObI» a IMOTOMY, UTO TIpe/ioM/IeHHe Jiyueil B
CTeK/JIax WIM OTpakeHHWe B 3epKajax 0ciabssieT SIPKOCTb pacCMaTpHUBaeMOro
yuacTka Heba, MeXXJy TeM Kak SIpKOCTb CaMOM 3Be3/bl (IIpe/iCTaB/ISIONIeNCs B
BUJle TOUKH), HAllpOTHUB, YCUJIWBaeTCsA. B Teneckor, WMerOIMii 0OBLEKTHB
IMaMeTpPoOM B 7 CM, MOXKHO Y’Ke BUJIETh JHEM 3Be3/bl TIePBOM U JaXke BTOpPOU
BeTMuMHBL. Ho K Komoziiam, 11axram, IeYHbIM TpyOam CKa3aHHOe HeITPUMEHUMO.

Hpyroe peno — spkue ruiaHeTbl: Benepa, FOmwutep, Mapc. OHuU cBeTST
ropaszio spue 3Be3/, a MOTOMY IIpU O/IarONPUSITHBIX YC/IOBUSX MOTYT OBITh
BU/IHBI U Ha IHeBHOM HeOe (cM. 006 3ToM pa3fen «[11aHeTwl Mpy JHEBHOM CBETe»
Ha CTp. 144).

Ymo makoe 36e30Has eeAuvuHa?

O cyujecTBOBaHWM 3Be3[] MEPBOM M He MEPBOM BEJMUMHBI 3HAKOT [aXKe
JFO/IA, BeChbMa JlajieKre OT aCTPOHOMMHM: BhIpaKEHHS 3TH 00IIeyTIoTpeOrTeTbHBI.
Ho o 3Be3max sipue MNepBOM BeJMUMHBI: HYJIEBOM W [JlaKe OTpHULATe/bHOU
BeJTMUMHBI, OHU €/1Ba /TN CJIbIXa/TH; UM TTOKa)KeTCsl HecooOpa3HbIM, UTO K 3Be3/aM
OTpHI]aTe/IbHON BeJIMUMHBI TIPHUHAZIe)KaT caMble sIpKHe CBeTWia Heba, a Haile



ConHile ecTb «3Be3fa MUHYC 27-W Be/MYMHBbI». VIHble YCMOTPSAT B 3TOM,
TIOXKaJIy !, [ake U3BpalljeHre TTOHATUS OTPULIATe/TIbHOTO YMC/Ia. A MeXAy TeM Mbl
¥MeeM 37eCb KaK pa3 HaIs[AHbIA TpHUMep II0C/Ie[0BaTe/IbHOrO IIPOBeJeHUs
yueHusi 00 OTpULIaTe/IbHBIX UMC/IaX.

OcrtaHoBuMCsl ofipoOHee Ha KaccuuKaLyu 3Be3f 1o BenrunHaM. EjBa
JI1 HAZI0 HAlOMWHATBL O TOM, UTO I10J, CJI0OBOM «Be/IMUMHAa» PasymMeroT B 3TOM
C/lyuae He reoMeTpuUyeckKve pa3Mepbl 3Be3/lbl, a ee BUAUMBIMN Oreck. Yxke B
NPEBHOCTU BbIJe/ieHbl ObLTM  Haubosiee sIpKWe 3Be3/ibl  paHbllle  BCEX
3aropatolyecsi Ha BeuepHeM Hebe, M OTHeCeHbI K 3Be3/laM TepBOii BeJIMUMHbBL. 3a
HMMU CJ1e/I0Ba/d 3Be3/jbl BTOPOM BeJIMUWHBI, TPeTbed U T. [. [0 3Be37, 11eCTOn
Be/IMUMHbBI, €[lBa Pa3/IMUMMbIX HEBOOPY)XeHHBbIM T7a30oM. Takoe CyObeKTHBHOE
pacripefiesieHle 3Be3Z M0 KX Orecky He MOIVIO YJOB/JETBOPATb aCTPOHOMOB
HOBOTO BpeMeHHU. bbuii BbipaboTaHbl 0Oosiee TBep/ble OCHOBaHUS  [IjIsl
K1accudukauu 3Be3q no 6mecky. OHM cocTosAT B ciieAytoiieM. HaiineHo, uTo
HauboJiee sipKue 3Be3/bl B C P € /1 H € M (3Be3/ibl 3T HeOJMHAKOBHI 110 0/1eCKy)
sipue Haubosiee cy1abbIxX 3Be3], ellle BUAUMBIX TIPOCTHIM I71a30M, poBHO B 100 pas.

[IIkana 3Be3aHOrO G/iecKa yCTaHOB/EHA TaK, UTO OTHOLIeHUe Orecka 3Be3[
JBYX CMEXXHBIX BeMUMH OCTaeTcsi MOCTOSHHbIM. OBG03HAuuWB 3TO «CBETOBOE
OTHOLLIeHMe» yepes3 n, UMeeM:

3Be3nnl 2-ii BeTuUnHLI clabee 3830 1-ii BeTMUUHBI B /1 pa3

i 311 i B »  2-H i 2N B
i A-1 i B = -1 i B
" T.JL

Ecmn xe CPaBHHUTDb Omeck 3B€3[ BCEX IPpOUYMX BEJ/IMYHWH C 6/1ecKoM 3Be3/[
HepBOﬁ B€/IMYHHELI, TO ITOJIYUYHUM:

3Be3nnl 3-it BeTHUHHEI c1abee 38e3n 1-ii BEIHUNHEL B #° pa3

» 4-m » » » -1 » . .
i 3-1 i i » -1 » »ni o»
i G-11 i i » 1-10 » > 0 >

3 nabmozenuii 6610 HalifeHo, uto n® = 100. Haiitu Terepsr BenMuuHy
CBETOBOI0 OTHOLIEHUS N JIETKO (C MOMOLLbIO JIOTapru(MOB).

WTak, 3Be3/bl KaXKJ0W C/IeyIOller 3Be3IHOW BeJIMUUHBLI CBETAT B 2%4pasa
csabee 3Be3/l MpebIAyIIeid 3Be3AHOM BeIMUUHBI.

n=3100=125"



1 Bonee TouHoe 3HaueHHe CBeTOBOrO OTHOIIEHHS 2,512,

3ee30Hasn anzebpa

PaccMOTpyUM HEMHOTO TI0/[poOHee rpyTiy Haubosiee IpKUX 3Be3/1. MbI yxke
OoTMeYa/y, YTo O/ieCcK 3THX 3Be3]] HeOJUHAKOB: OJHU CBETST B HECKO/IBKO pa3
spue CpeJHero, Apyrue — Tyckiee (CpefHsisi CTeNeHb WX SIPKOCTU — Takas,
kotopass B 100 pa3 mpeBbIlllaeT SPKOCTh 3Be3/, €Ba Pa3/IMUUMbIX MPOCTHIM
IJ1a30M).

Halinem camu o0o3HaueHue Osiecka 3Be3Zl, KOTOpble B 2% pa3a sipue
cpefiHel 3Be3/bl MEpBOM Be/WuMHbL. Kakoe UWC/I0 mpeAllecTByeT eAuHulle?
Yucno 0. 3HauuT, Takue 3Be3/ibl Ha/I0 OTHECTH K 3Be3/jlaM «HY/IeBOW» BeTUUYMHBI.
A KyJa OTHeCTH 3Be3/lbl, KOTOpbIe sipue 3Be3Jl MepPBOM BeMUYMHbI He B 25, a
BCETO B MO/ITOpa Wi JiBa pa3a? x mecto mexay 1 u 0, T. e. 3Be3/1Hasi BeJIMUMHA
TAKOTO CBETH/IA BBIPAKAETCS TTOJIOKUTE/IbHBIM JPOOHBIM UYKMC/IOM; TOBOPSIT:
«3Be3za 0,9 BennuuHb», «0,6 BeMuuHBI» U T. M. Takue 3Be3/bl sipue TepBOU
BeJINUUHBI.

Terepb CTaHeT TIOHATHOM W HeOOXOAMMOCTH BBEEHUs] OTPHUIIATETbHBIX
yncen A o6o3HaueHus Orecka 3Be3sl. Tak Kak CyI[eCTBYIOT 3Be3[lbl, TI0 CHJIe
CBeTa npeebllualOWjue HYJIE€BYI BeIMUMHY, TO, OUEBUJHO, UX OleCK AO/DKeH
ObITh BBIp@KEH UHCIAMH, CTOSAI[AMUA TI0 JAPYTyl0 CTOPOHY HY/Is, —
orpuijaTesibHbIMU. OTCIOZIa Takue onpezeneHus b1ecka, Kak «MUHYC 1», «MUHYC
2», «MuHYC 1,4», «munyc 0,9» u T. .

B acTpoHOMHuecKol TIpaKTUKe «BelWUMHa» 3Be3[] OImpefesisieTcs C
TIOMOII[bI0 0COOBIX TIPUOOPOB — (hoTOMETpOB: OsieCK CBeTH/Ia CPaBHUBAETCS C
GeckoM ompe/ieleHHON 3Be3/bl, CWJla CBeTa KOTOPOM W3BECTHA, WIA e C
«HCKYCCTBEHHOM 3Be37i0ii» B mpubope.

[TpyBoAMM TiepeueHb CaMbIX SIPKUX 3Be3s Heba ¢ o0Oo03HaueHWEM HX
3Be3IHOM BeJTMUMHBI (B CKOOKaX yKa3aHO HAaMMEeHOBAHHWE CO3Be3/us):

[IpocmatpuBasi 3TOT TepeueHb, Mbl BHAWM, 4YTO 3Be3/, TOUYHO I1€PBOU
BEJIMUUHBI HE CyIeCTBYeT BOBCE: OT 3Be3/] BeJIMunHbI 0,9 CMCOK nepeBOAUT Hac
K 3Be31am 1,1 BenmumHbl, 1,2 BeJIMUUHBI U T. [., MUHYS BesinunHy 1,0 (mepByro).
3Be3za MepBOii BeMUMHBI €CTh, C/e/loBaTe/llbHO, He 0Oojee, KaK YC/IOBHBIN
cTaHzapT 6/1ecka, HO Ha Hebe ee HeT.

He cregyer mymarb, UTO pacripefiesieHde 3Be3[ MO 3Be3/HbIM BeJIMYMHaM
oOycsioBneHo (U3MUECKUMU CBOMCTBAMM camuX 3Be3l. OHO BBbITEKaeT U3
0COOEHHOCTEM HaIllero 3peHusT W SIBJISIeTCS C/Ie[ICTBMeM 0O0IIero ais BceX



OpraHOB UYBCTB «IICMXO(H3UONIOrMUecKoro 3akoHa Bebepa—®exHepa». B
TIPUMEHEHUM K 3PEHMI0 3aKOH S5TOT IVIACUT: KOrJa CW/jla MCTOYHMKA CBeTa
V3MEeHSIeTCsl B TeOMeTPUYEeCKOW TPOrpeccuy, OLIyleHue SIPKOCTH U3MEeHSIeTCs B
nporpeccuu apudmeTuueckoit. (JIr0OOMBITHO, UTO OLleHKAa WHTEHCUBHOCTHU
3BYKOB M IIIYMOB TIPOM3BOAUTCS (DU3MKAMH MO TOMY K€ MPUHIUITY, UTO U
n3MepeHve Oecka 3Be3[; MMOAPOOHOCTH 00 3TOM uWTaTe/lb HaMeT B MOMX
«3aHuMaTe/IbHOH (hu13MKe» U «3aHUMaTebHOU anredpe».)

[To3HAaKOMMBIIIMUCh C AaCTPOHOMUUECKOW IKanoW Osecka, 3aiiMeMcs
HEKOTOPbIMHU TIOyUUTE/bHBIMU TOACYeTaMU. BbIUKMC/INMM, HanpuMep, CKOIbKO
3Be3/l TpeTbell Be/MUMHbI, BMECTe B3TbIX, CBETAT TaK >ke, KaK OJHa 3Be3/a
repBoii BeJIMUMHbI. MbI 3HaeM, UTO 3Be3/ja TPeThell BelUUrHbI cabee 3Be3fbl
TepBOU Be/IMUVHBI B 2,52, T.e.B 6,3 pasa; 3HauuT, A1 3aMeHbl TToHaZ00uTCs 6,3
TakoW 3Be3/bl. 3Be3/] YeTBEPTOU BeJIMUMHBI JJis 3aMeHbl OJHOW 3Be3/bl TepBOu
Be/TMUMHBI TIPUIIIOCH ObI B34Th 15,8 1 T. 71. ITog06HbIMU pacyetamul2 HaiifeHb!
YKcsia MPUBOIUMOU HUXKe TabJUIIBL.

1151 3aMeHbl OFHOM 3Be3/bl MEepPBOM BeJWUMHBI HY)KHO C/Ie[lyIOIIee UMC/I0
3Be37], IpyruX BeJIMUMH:

28 e 25 T-H..o.L 250
S 6.3 10-i............ 4000
S 16 1l-it............ 10000
G ¢ 40 16l 1 000 000
G- ..o 100

HauvHasti ¢ cegpMOM BeJWUMHBL, Mbl BCTyIlaeM YxXe B MWD 3Be3[,
HEeJJOCTYMHBIX MTPOCTOMY I7/1a3y. 3Be3zbl 16-K BeJIMUMHBI Pa3/IMyaroTCs JIMIIb B
BecbMa CHUbHBIe Tesmeckombr28!  uTOGBI  MOXHO 6BIIO  BUAETH KX
HEBOODPY)>KEHHBIM IJ1a30M, UYYBCTBUTE/IbHOCTh €CTECTBEHHOIO 3pEeHUs [JOJDKHA
Bo3pacti B 10 000 pa3, Torma Mbl yBUJWM MX TaKMMH, KAKUMH BUIUM Celuac
3Be3/J0UKH L11eCTOW BeJIMUMHBI.

B mpuBesieHHOI Bbillie Tabivile He MOIVIM, KOHEUHO, HallTu cebe MecTa
3Be3/ibl «Ilepej-nepBoi» BeJIMurHbL. CliesiaeM pacueThbl TaKXKe /111 HEKOTOPbIX U3
Hux. 3Be3ga 0,5-u1 BesvuuHbl (IIpornoH) sipye 3Be3/bl MEPBOM Be/WUWHBI B
2,5%° T. e. B monTopa pasa. 3Be3za muHyc 0,9-if Benuuunsl (KaHomyc) spue
3Be3/lbl MIEPBOM BEJIMUYMHBI B 2,51398 1 e B 58 pa3a, a 3Be37la MUHYyC 1,6-i1
BeMunHbl (Cupuyc) — B 2,5%%, 1. e. B 10 pas.

HakowHeli, eiije iH000TBITHBIA TIO/|CUET: CKOMBKO 3Be37 TMepBOW BeTUUMHEI
MOTr/I Obl 3aMEHUTh CBET BCEro 3Be3/[HOro Heba (BUAMMOrO MPOCThIM I71a30M)?



[Tpumem, uTO 3Be3j TEpBOM BeIMUMHLI Ha OAHOM Tojyiiapuu Heba 10.
3amMeueHO, UTO YMCJIO 3Be3/] C/IeIyIOIero Kaacca IPUMepHO B TP pa3a 0oJiblie
yuc/aa 3Be3]] TMpeAblAyllero, sipKOCTh Xe UX — B 2,5 pa3a MeHblle. Vckomoe
YMCJIO0 3Be3J, paBHO M03TOMY CyMMe UJIeHOB MPOrPeCCru:

-10*[1ﬂ-3-i\* 10.3 |+ ]10.3.-L ]
2.5 25 2,5
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WTak, cymMMmapHbiii Oneck Bcex 3Be3/l OJHOTO TMOMyIIapusi, BUAUMBIX
TIPOCTBIM T71a30M, PaBeH TIPUOIU3UTETBHO CTa 3Be3/jaM MepBOi BeJIMUUHbI (WU
OJJHOM 3Be3/le M U H y C UeTBepTOU Be/IMUUHBI).

Ecmu ke mofo0HOe BbIYKMC/eHWE TIOBTOPWUTh, MMesi B BUJly He TOJIBKO
3Be3/ibl, BUJUMBbIe TIPOCTBIM I71a30M, HO W BCe Te, KOTOpble JOCTYITHbI
COBPEMEHHOMY TeJIeCKOIY, TO OKa)KeTCsl, UTO CYMMapHbIA CBET UX PaBHOCHJIEH
cusgsauto 1100 3Be3n mepBOM BeMUMHBI (WA OAHOM 3Be3[bl M U H y C 6,6-1
BEJINUUHBI).

=95.

I'na3 u meneckon

CpaBHUM TejiecKOMMUeckoe HabmroeHue 3Be3, C HabmoeHueM ux
TPOCTBIM IJIa30M.

[TorlepeyHWK 3pauka uej0BeUeCKOTO I7la3a MPU HOUHBIX HAOMOJeHUSIX
TIPUMEM B CpeZiHEM paBHbIM 7 MM. Tesileckom ¢ 0OBEKTHBOM TOIEPEeUHUKOM B
5 cM rporycKaeT aydeii 6osbliie, ueM 3padok, B (50/7)% T. e. IpuMepHo B 50 pas,
a c norepeyHrkoM 50 cm — B 5000 pa3. BOT BO CKO/IBKO pa3 TesieCKOoIl YCU/IUBAeT
SIpKOCTb HabmofaeMbix B HeM 3Be37! (Cka3aHHOe OTHOCUTCS TOJIBKO K 36e30aM,
a HUKaK He K IUIaHeTaM, UMEKIIMM 3aMeTHbIM IUCK. [/ miaHeT Mnpu pacueTte
SAPKOCTH W300pa’keHHsI CiefyeT TIPUHMMATh BO BHMMAaHHME TaK)Ke OITHYEeCKOe
yBe/JIMueHre TejieCKora.) 3Hast 3TO, BbI MOXKETe PaCcCUMTaTh, KAKOB [IOJDKEH OBITH
TIOTIePeYHUK 0ObEKTHBA TeIeCKoIla, UTOObI B HETO BU/IHBI ObI/TH 3Be3/bI TOW WIIH
VHOW BeJIMUMHBI; HO TIPU 3TOM HaJ0 3HaTh, /0 KOTOPOM BEeIWYWHBI BU/IHBI



3Be3/lbl B TeJecKol C OObEeKTHBOM OJHOTO W3BeCTHOro pa3Mepa. IlycTs,
Harpumep, Bbl 3HaeTe, UTO B TeJIeCKON C AUaMeTpPOM OTBepCTHs 64 CM MOXXHO
pa3nuuarh 3Be3/bl 10 15-i BeMUMHbI BK/IHOUMTeIbHO. KakM 00beKTUBOM Hazlo
pacriosiaratb, yTo0bl BU/IeTh 3Be3/bl ciieaytoiel, 16-it BemuunHbl? CocTaBsieM
TNIPOIIOPLIUIO:

¥
642
I7ie X — UICKOMbBIM [uaMeTp 00beKTHBa. Mimeem

X = 64,2,5 =~ 100 cm.

2,5.

[ToHaOOUTCST Te/eCKOIl C TIOTIEPeYHMKOM OOBEeKTHBA B Ikl MeTp.
BooO0iie 1751 yBesidueHUsI 30DKOCTU TeJieCKOTla Ha OfIHY 3Be3/IHYH0 BeTUUMHY
HeoOX0IMMO yBe/IMueHre AuaMeTpa ero obbektusa B V2,5 , T. e. B 1,6 pasa.

3ee30Has eequuuHa Coanya u JIyHbl

ITpomomkuM Hailly anrebpanueckyro 3KCKYpPCHIO K HebeCHbIM cBeTHIaM. B
TOW IIIKajie, KOTopasi TIPUMEHSIeTCs IS OI[eHKU Osiecka 3Be3[], MOT'YT, TIOMUMO
HETIO/[BWKHBIX 3Be3/l, HAUTU cebe MeCTo W Apyrue CBeTuIa — ryiaHeTsl, CosHile,
Jlyna. O sipkocTH muiaHeT MblI TlobecesyemM 0co00; 371eCh JKe YKaKeM 3Be3/IHYIO
BesimunHy CosHila U JIyHbl. 3Be3gHas BenuuuHa CoJiHIIA BbIPA)KAeTCS YMCJIOM
munyc 26,8, a momuoi?Y Jlyner — mumyc 12,6. Tlouemy oba umcna
oTpUllaTe/IbHble, UMTATE/II0, HaZl0 yMaTb, MOHSTHO MOC/Ae BCEr0 CKAa3aHHOIO
paHee. Ho, ObITb MOKET ero mpuBe/leT B HeJJOyMeHHEe HeJ0CTaTOuHO Oosibliiast
pa3HUlla MeXAy 3Be3aHOM BeqnurHOW CosHija M JIyHbI: mepBasi «BCEro BABOE
OoJibIiie BTOPOii».

He 3a0ygem, omHako, uTo oOO3HaueHWe 3Be3ZIHOW BeIMYMHBI €CTh, B
CYILLIHOCTU, HEKOTOphIM Jjorapudm (ripy ocHoBaHuu 2,5). U Kak He/b3s,
CpaBHMBasi UWCJ/a, [e/JUTb OJWH Ha [ApPyroul ux Jorapudmbl, TaK He HUMeeT
HUKAKOTO CMbIC/Ia, CPAaBHUBast MeXXy co00i 3Be3/Hble BeJIMUNHbI, Ae/UTh OJHO
yuca0 Ha gpyroe. KakoB pe3ynbrar MMpaBU/IBHOIO CpPaBHEHWS, MOKa3bIBaeT
CNeAyrLAA pacyerT.

Ecmu 3Be3gHasi BesmmuvHa CojHIA «MUHYC 26,8», TO 3TO 3HAuUWT, 4YTO
CoJHiie sipue 3Be3/ibl IEPBOM BEJIMUUHBI



B 2,528 pasa.
JIyHa ke sipue 3Be3/[bI IepBOi Be/TMUHMHEI
B 2,536 pasa.

3HauuT, spkoCcTh CosHila 60JIbIlle IPKOCTH TIOMHOM JIyHbI B

92, 52?3
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BbIunc/ivB 3Ty BenMUMHYy (C TIOMOIIBI0 Tabmuiy yioraprudMoB), To/ydaeM
447 000. Bot, cnemoBatenbHO, MpaBW/IbHOE OTHOLIeHWe sipkocTter ConHIla U
JIyHbl: JHEBHOe CBeTWIO B SICHYX norogy ocBeijaetr 3emsto B 447 000 pas
cuibHee, ueM mosHast JlyHa B 6e300/1auHyH0 HOUb.

Cunrasi, 4YTO  KOJMUECTBO  mMeniombl,  BbijensieMoe  JIyHOH,
MPOMNOPLIMOHA/IBHO KOJIMUECTBY pacCerMBaeMOro el CBeTa, — a 3TO, BEPOSITHO,
6/M3K0 K MCTUHEe, — HaJ|0 TIPHU3HATh, UTO JIyHa MoChklIaeT HaM U TeIIOThI B 447
000 pa3 mensbIne, ueMm CoviHile. VI3BeCTHO, YTO KaXK/Ibld KBaJlpaTHbIM CAaHTUMETD
Ha rpaHulie 3eMHOI aTMocdepbl nosydaeT oT CoJiHila 0KOJIO 2 MajibIX Kajopuii
TeroTel B 1 MUHYTY. 3HauuT, JIyHa rockinaeT Ha 1 cM? 3eM/IM eXXeMUHYTHO He
Gosiee 225 000- fmonmu Manoi Kamopuu (T. e. MOXKeT HarpeThb 1 T Bogbl B 1
MuHyTY Ha 225 000-t0 yacte rpagyca). OTcCroma BHU/JHO, HACKOJBKO He
000CHOBaHBI BCE MOIBITKY TPUITUCATh JIYHHOMY CBeTy KaKoe-H0O BWsHUE Ha
3eMHYy10 rorogy. 4L

PacnipocTpaHeHHOe ybexxieHue, uTo 0b/1aka HepeJKo TaroT Mo, AeCTBUeM
nyuert tionmHoW JIyHel, — Tpyboe 3abmyxmeHwe, oOBSICHSEMOE TeM, UTO
rcue3HOBeHHe 00/1aKOB B HOUHOe BpeMs (00yC/I0B/IeHHOE APYTUMH TIPUUMHAMU)
CTAHOBUTCS 3aMeMmHbIM JIWILb [IPU JIYHHOM OCBeIl[eHUH.

OctaBum Ternepb JIyHy ¥ BBIYMCIUM, BO CKOJIBKO pa3 CoJiHIle sipue camou
bnecTsiieit 3Be3bl Bcero Heba — Cupuyca. Paccyxziasi Tak ke, Kak U paHblIle,
To/lyyaeM OTHOIIIeHHe uX Oyiecka:

2,5278

~ =254 = 10000 000 000,
£

14,2
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T. e. ConHue sipue Cupuyca B 10 MuimapzioB pas.

OueHb MHTepeCeH TakKXe C/IeAYHOL[MKA pacyeT: BO CKOJILKO pa3 OCBelleHue,
JlaBaemoe To/iHOM JIyHOM, sipue COBOKYITHOTO OCBeIlleHUsl BCero 3Be3ZiHoro Heba,
T. €. BCeX 3Be3/l, BUJUMbIX MMPOCTHIM IJIa30M Ha OJHOM HebeCHOM ITOJyIIapyun?



Mbl yXe BBIUMCIWIWA, YTO 3Be3[bl OT TMEepPBOM [0 IIeCTOM BeTUUYUHBI
BK/TFOUUTEJIBHO CBETAT BMeCTe TakK, KaK COTHS 3Be3/| [IepBOW BeJIMUMHBI. 3ajjaua,
C/1e[j0BaTe/IbHO, CBOAUTCS K BBIUMC/IEHUIO TOrO, BO CKO/MBKO pa3 JlyHa spue
COTHH 3Be3]], IePBOU BeJIMUUHBI.

OTO OTHOLIIEHVe PaBHO
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Wtak, B sicHyt0 Ge3/lyHHYI0 HOUb MBI ITO/Ty4aeM OT 3Be3[HOro Heba JIUIIIb
2700-r0 o0 TOTO CBeTa, Kakou mockuiaeT nonHas JlyHa, u B 2700 x 447 000,
T. e. B 1200 MU/JIMOHOB pa3 MeHbIlIe, UeM JlaeT B 0e3006/1auHbIi jeHb ComHIle.

[TpubaBuM errie, uTO 3Be3/HAas BeJIMUMHA HOPMAa/IbHON MeKIyYHapOJHOM
«CBeYM» Ha paccTossHuM 1 M paBHa MuHyc 14,2, 3HauuT, CBeya Ha yKa3aHHOM
PaCCTOSHUM OCBelljaeT spye MoHoM JIyHel B 2,5142~126 1. e, B yeTwIpe pasa.

HebOe3bIHTEpECHO, MOXeT ObITb, OTMETHUTb €eIlle UTO TPOXKEKTOP
aBUAL[MOHHOTO Masika CWIOH B 2 MWUIMapAa CBeued BujJeH Obul ObI C
pacctosinusi JIyHbl 3Be3fiol 4Y2-i BeJIMUWHBLI, T. €. MOT Obl pa3/IUyaThbCs
HEBOOPY>KEHHBIM I1a30M.

= 2700,

HcmuHHbitl 6s1eck 368e30 u Co/nHua

Bce orieHku 61ecka, KOTOpbIe MbI Jleflaikd [I0 CUX TI0pP, OTHOCU/IMCH TOJIBKO
K UX BUIUMOMY Osecky. [IpuBefieHHBIe UMC/Ia BBIpAXXAlOT O/1eCK CBETH/T Ha TeX
PacCCTOSTHUSIX, HAa KaKUX KaXK/0€ M3 HUX B [eUCTBUTEIbHOCTA HaXOAUTCs. HO MbI
XOPOIIIO 3HaeM, UTO 3Be3/bl y/a/ieHbl OT HaC HEOAWHAKOBO; BUAMMBINA 0OjieCK
3Be37l TOBOPUT HaM MO3TOMY Kak 00 WX UCTUHHOM 0jiecKe, Tak U 00 UX yaaJeHun
OT Hac, — BepHee, HA O TOM, HU O JIPYroM, TI0Ka MbI He pacusieHuM 00a ¢akropa.
Mexxy TeM Ba)KHO 3HaTh, KaKOB OblIT Obl CpaBHUTEbHBIM 0O/IeCK WM, Kak
TOBODSIT, «CBETUMOCTb» Pa3/IMUHBIX 3Be3/l, eC/ Obl OHM HaXOAWIUCh OT Hac Ha
OJITMHAKOBOM PaCCTOSTHUM.

CraBsd TakK BOIIPOC, aCTPOHOMBI BBOAST TIOHSITHE 00 «abCOJIOTHOM»
3Be37iHOM BejMUMHe 3Be3[. AOCO/MIOTHON 3Be3[HOM BeIMUMHON  3Be3fbl
Ha3bIBAaeTCs Ta, KOTOPYIO 3Be3/ja MMesia Obl, eci Obl HaxXoAW/Iach OT HAC Ha
paccrosinuy 10 mapcekoB. [lapcek — ocobast Mepa [/IHMHBI, YIIOTpebisiemMast st
3Be3/IHBIX PACCTOSIHUM; O ee TPOMCXOXKIEeHHUH MbI robeceayeM mo3zHee 0co0o,
3leCb CKakeM JIUIb, UTO OAWH mapcek cocrtasisger okoino 30 800 000 000
000 km. Camblii pacueT aOCOMIOTHOM 3Be3JHOM BeJMUMHBI ITPOU3BECTH
HETPY/IHO, eC/IA 3HaTh PacCTOsIHUE 3Be3/bl U TIPUHATh BO BHUMaHHe, uTo O/1ecK



710/KeH yOBIBATh TIPOTIOPLIIOHAILHO KBAZIpaTy paccTosiHus. 42

MpbI 1103HaKOMUM 4MTaTes1 C pe3yJ/ibTaTOM JIMIIb IBYX TAKUX PacueToB: [JIsi
Cupuyca u jns Haiero ConHija. A6comomHas BemvunHa Cupuyca + 1,3,
Cosnnia +4,8. 910 3HauuT, uto ¢ paccrogHus 308 000 000 000 000 km Cupuyc
cusii ObI HaMm 3Be3zoi 1,3-i BennuMHbl, a Hame ConHile 4,8-if BeMUUHEL T. €.
cnabee Cupuyca B
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x0Tsi eudumbiti 6meck Conrrja B 10 000 000 000 pa3 Gombine 6Grecka
Cupuyca.

Msi ybenunuch, uro ConHile — ZlajiekKo He camasl sipkasi 3Be3za Heba. He
c/iefyeT, OJHaKO, cunTaTh Halle CoJiHLle COBCEM NMUIMeeM CPeAy OKPY’KaroIUX
ero 3Be3/l: CBETUMOCTb €ro BCe >Xe Bbillle cpefHel. 1o JaHHBIM 3Be3JHOM
CTaTUCTUKKM, CPEJHUMHU TI0 CBETUMOCTH M3 3Be3[, okpyxawimx CojHie A0
pacctosinusi 10 TapcekoB, SIB/IAIOTCS 3Be3/bl JEBATOM aOCOIOTHOM BETMUWHBI.
Tak kak abcomoTHass BenuuuHa ConHila paBHa 4,8, TO OHO sipue, HeXeyu
CpeJiHsIsl U3 «COCeJHHUX» 3Be3]l, B

=25 =50 pas.
2,5%

Bynyuu B 25 pa3 abconoTHo Tyckiee Cupuyca, CosHIije 0Ka3biBaeTCs BCe
e B 50 pa3 sipue, ueM cpedHUe 13 OKPY>KaIOI[UX ero 3Be3/l.

Camas ApKas 36e30a U3 U36eCMHbIX

Camoii 6o/bIlION CBeTUMOCTBIO 00/aZlaeT HelOCTYIHasi MPOCTOMY T/a3y
3Be3/l0UKa BOCHMOU BeJIMUMHBI B CO3Be3quu 30/0Toi PriObl, 0O6o03Hauaemas
naruHckort OykBoit S. Co3Besaue 3omoTodi PhiObI HaxXoAWTCS B HOXKHOM
nosyiiapud Heba M He BUJHO B yMEpDEHHOM II0siCeé Halllero TO/ylapusl.
YnomsiHyTast 3Be37j04Ka BXOJUT B COCTAaB COCeHeW C HaMU 3Be3JHOM CUCTeMbI —
Masnoro MarennaHoBa OO6naka, pacCTOsiHMe KOTOPOTO OT Hac Ol|eHUBAeTCs
npumepHo B 12 000 pa3 Gosbiie, yem paccrosHue g0 Cupuyca. Ha Takom
OTDOMHOM yZlaJleHUM 3Be3Zla Jo/DKHA 00/1a/jaTh COBEpIIeHHO WCK/IHUUTE/bHOM
CBETUMOCTBIO, UTOObI Ka3aTbCsi Jlake BOCbMOM BeqnuuHbl.  Cupuyc,
3a0poIlleHHBIM TaK >Xe TJyOOKO B TIPOCTPAHCTBe, CUsii Obl 3Be3fout 17-i1



BeJTMUMHBI, T. €. OB/ ObI e/IBa BU/IEH B CaMblii MOTYII|e CTBeHHBIM TeJie CKOTI.

KakoBa >ke CBETMMOCTb 3TOM 3aMeuare/ibHOU 3Be3fbl? PacueT maeT Takou
pe3y/ibTaT: MUHYC BOChbMasi BeJIMurHa. OTO 3HAUUT, UTO Hallla 3Be3/ia abCo/0THO
B 400 000 pa3 (rmpumepHo) sipue CosHiia! I1py TakoM WCK/TIOUUTETBHOU SIPKOCTH
3Be3/a 3Ta, Oyayuu nomelrieHa Ha pacctossHUM Cupuyca, Kas3anach Obl Ha JIEBSITh
BeJIMUMH sipue ero, T. e. uMesa Obl MprMepHO SIPKOCThb JIyHbI B (ha3e ueTBepTH!
3Be3sa, KoTopasi ¢ paccrosiHusi Cupuyca Morsia Obl 3a7MBaTh 3eMJIF0 TaKUM
SPKUM CBETOM, UMeeT OeCCIIOpHOe TIPABO CUMTAThCSI CAaMOM SIPKOM M3 U3BeCTHBIX
HaM 3Be3/I.

3ee30Has ee/IUUUHA N/AAHem HA 3eMHOM U HyHcom HebOe

Bo3BpaTuMcsl Temepb K MbBICJIEHHOMY IyTelIeCTBHIO Ha Jpyrye IIJIaHeThbI
(pozenaHHOMy HamHu B pasgene «Uyxue Hebeca») W ouieHHM 0ojiee TOYHO
OMecK CHSIOIMX TaM CBeTWI. IIpeXx/e BCero yKakeM 3Be3/IHble BeTUUMHBI
TIJIaHeT B MaKCMMYyMe UX O/1ecka Ha 3eMHOM Hebe.

Ha Hebe 3emnu:

Benepa ............. —43 Carypu............. -0.4
Mape............... -28 Vpan............... +5,7
Onmurep ............ -2,5 Henryn ............ +7.6
Meprypuit.......... -1,2

[TpocmarpuBasi, BUAWM, uTo BeHepa sipue FOmurepa TmouTH Ha [Be
3Be3Hble BeuuuHel, T. e. B 2,518 «5 pas, a Cupuyca B 2,5%7 «12 pa3 (61eck
Cupuyca — 1,6-1i BemumHbl). OTCrHOlad BUIHO, YTO TyCK/asi ruiaHeta CaTypH
BCe JKe sipue BCeX HeTOJBWKHBIX 3Be3[, Kpome Cupuyca u KaHomyca. 37ech Mbl
HaxofiuM 0ObsicHeHWe ToMy (akTy, uTo TulaHeThl (Benepa, FOmuTep) ObiBaroT
WHOTZIA [HEM BW/HBI TIPOCTBIM IJIa30M, 3Be3/bl K€ TPH /[IHEBHOM CBeTe
COBEPIIIEHHO HeJI0CTYITHBI HEBOOPYKEHHOMY 3PEHHUIO.

Ianee mpuBOAWM OIeHKY Onecka cBeTw/ Ha Hebe Benepwl, Mapca u
FOnutepa 6e3 HOBBIX TIOSICHEHWM, TaK KaK OHHU TPECTaBJISIOT COOOM JIWIIIb
KO/TMUeCTBEHHOe BBIDA)KEHWE TOrO, O UeM TOBOPHJIOCH Y)Ke B paszienie «Uykue
Hebeca».

Ha HeGe Mapca u BeHepbi:



Connne ... ..... -26  Coanne......... -27.5
Moboe ..., -8 emma.......... —6.6
Hetimoc . ... ... -3,7 Meprypuii...... =27
Benepa......... -3.2 Onurep........ -24
Omurep . ....... -2.8 Jemuasa Jyna ... -2,4
Jemnasi. ... -2,6 Carypu......... —0.3
Meprypuii .. .. .. 0,8

Carypu......... —-0,6

Ha Hebe FOnuTepa:

Comune ......... -23 IV cnyraug ... .. -3.3
lenyTHUK . ... ... -77 Vsl -2.8

| -64  Carypu ......... -2

| -56  Benepa ......... -0,3

OrieHrBasi IPKOCTD T/IaHET Ha HeOe MX COOCTBEHHBIX CITyTHUKOB, CIIAyeT
Ha TIepBOe MeCTO MOCTaBUTh «IOHBIN» Mapc B Hebe doboca (—22,5), 3atem
«TioyiHbI» FOmurep B Hebe V cniyTHuKa (—21) U «monHbIiii» CaTypH B Hebe ero
cnytHuKa Mumaca (—20): CarypH 34eCb BCero BIISITEPO MeHee $SIPOK, 4eM
ConHue!

[ToyuuTesibHa, HAKOHEI, Ce/lytolliasi OljeHKa biecka miaHeT, HaO/IaeMbIX
OfiHa C Ipyroii. PacriosiaraemM ux B MOpsi/ike yObIBaHUs O/iecKa.

OTcrofia BU/IHO, UTO Ha HeOe TVIaBHBIX TJTAHET CaMbIMHU SIPKUMH CBETU/IAMU
ABNSIOTC BeHepa, HaOmomaemMass ¢ Mepkypusi, 3emsis, BUuMasi ¢ BeHepsl, u
3emist, BUiMasi ¢ MepKypusi.

3Be3/IHasi BeJIMUMHa

Benepa ¢ Meprypus .. ..

Jemaa c Beneper . ... .. —6,6
Jemia ¢ Meprypust.... -5

Benepac Jemmm. ... .. -4,3
Benepa ¢ Mapca. ... .. -3,2
Omarep ¢ Mapcea .. ... -28
Mapcec Jemm. . ... ... -28

Meprypii ¢ Benepnr .. . .. =27
Semus ¢ Mapea......... -2,6
Onurep ¢ Jemmn . ... ... -25
Onurep ¢ Beneper . . ... -2.4
Omurep ¢ Meprypua.... -2.2
-2

Catypn ¢ lOnurepa



HOlleJVly mesieCKon He yge/iuuueaem 36e30?

JItonei, BriepBble HAMPABJISIONIMX 3pUTE/IbLHYI0 TPyOy Ha HeroJABW)KHBIE
3Be3/lbl, MOpa)kaeT TO, YTO TPyOa, Tak 3aMeTHO YyBenuuuBaroljasi JIyHy wu
TJIaHeThI, HUCKOJIBKO He yBe/IMuMBaeT pa3MepoB 3Be3]l, JaXe yMeHbLIaeT WX,
rpeBpaljasi B ApKyl TOUKY, HE MMeIOLIYI0 JWCKa. DTO 3aMmeTus ele ["anwvsen,
TiepBbIl UesioBeK, B3IVISIHYBIIMI Ha HeO0 BOOPYKeHHbIM 171a30M. OMuchIBasi CBOU
paHHUe Hab/ro/IeHusI C TIOMOIIbI0 1300peTeHHOM UM TPYObl, OH TOBOPUT:

«/JoCTOMHO 3ameuaHusi pas/iviuve B BHJe IUIAHET M HEeIOABWKHBIX 3Be3[
npu HabmogeHun uyepe3 TpyOy. IlnaHeTbl MpeACTaBASIOTCS MajeHbKUMU
KpPY’>KKaMU, pe3K0 OuepueHHbIMHU, KaK Obl MajbIMU JIyHAMH; HETOJBIKHbIE Ke
3Be3/lbl He MUMEIOT pa3/MUMMbIX OuepTaHui... Tpyba yBe/WuMBaeT TOJBKO UX
Oreck, Tak 4yToO 3Be3/bl 5-ii U 6-i BeJIMUMHBI JIe/Ial0TCS TI0 SIPKOCTH PaBHBIMU
Cupuycy, KOTOPbIH SIBIsIETCS caMol OriecTsiieit U3 HeMmoABUKHBIX 3Be3/».

YTtoObl 00BACHUTEL Takoe Oeccuive Tejeckoria Mo OTHOIIEHUIO K 3Be3ZiaM,
TIPUZIeTCS HallOMHUTb KOe-uTo u3 ¢u3nonorum U ¢usnku 3peHus. Korpa mbl
C/leiM 3a YAANSIOIIMMCS OT Hac 4esioBeKOM, ero u3o0pakeHWe Ha ceTuaTke
r71a3a CTaHOBUTCSI Bce MeHblle. [Ipy AOCTaTOYHOM yJasieHUM rojioBa U HOTM
ye/loBeKa HACTOMBKO COMKAIOTCS Ha CeTyaTke, UTO TOMAaZial0T y>Ke He Ha
pasHble ee 3/leMeHThbl (HepBHble OKOHYaHWs), HO Ha OJWH U TOT JKe, U TOrja
yesioBeyeckasi ¢urypa KaKeTcsi HaM TOYKOW, JIMILIEHHOM OuepTaHuu. Y
OO/IBIIMHCTBA JItOAleld 93TO HACTyMaeT TOTZA, KOTZla Yroj, T, KOTOPbIM
yCMaTpuBaeTCs IpeAMeT, yMeHblaetcs 40 [. Ha3HaueHue Teneckomna COCTOUT B
TOM, UTOOBI YBEJTUUUTD YTOJI, TIOZ, KOTOPBIM T71a3 BUAUT MPeMET, WU, UTO TO XKe
camoe, pacCTSHYTb u300pa)keHUe Ka)K[JOW JeTanu TMpeiMeTa Ha HECKOJbKO
CMEXKHBIX 3/IeMeHTOB ceTdyaTku. O TesjileCKore roBopsT, UTO OH «yBe/IMUMBaeT B
100 pa3», ec/iv yros, nof KOTOpbIM Mbl BUAMM MIpeAMeThl B 3TOT TeJieckor, B 100
pa3 Oosbliie yria, 1Mo KOTOPbIM MBI Ha TOM K€ PACCTOSIHUM BU/IUM UX TPOCTHIM
rmazoM. Ecmm ke Kakasg-HUOyAb fJeTasib U TIPU  TakOM  YBeIUUeHUU
yCMaTpUBaeTCs M0J, yIJIoM MeHble [, To JaHHBIM TesleCKOIl HeJoCTaTOueH [JIst
PacCMOTPEeHUSsI ITOM MOIPOOHOCTH.

HeTpyaHo paccuuTtaTh, YTO camasi MejiKasi MoApOOHOCTh, KAaKylH MOXKHO
pas/MuuTh Ha paccTossHUM JIyHbI B Teseckor, yBenuuuBaroiuid B 1000 pas,
rMeeT B rniorepeuHuke [10 M, a Ha pacctosgHuu ConHija — 40 kM. Ho eciu ToT xe
pacuet cesaTh /s Orkaliiieil 3Be3/bl, TO MOTYYUM OTPOMHYIO BeTUUMHY — 12
000 000 xm.

[Tonepeunrk Hailero CosiHLIa MeHblIIe 3TOM BeJIMUMHbI B 8% pa3. 3Hauwur,
TiepeHeceHHOe Ha paccTosiHve Osvbkaiiied 3Be3nbl, CofHile Hallle [O/DKHO



Kas3aTbCsl TOUKOU Jake B Teneckon ¢ 1000-kpaTHbIM yBenuueHueM. biavkanias
3Be3fla J0o/DKHAa obOsmajgath obvemom, B 600 pa3 OGosbium ConHIa, 4YTOOBI
CUJIbHBIE TeJIeCKOIbl MOIVIM TOKa3aTh ee AUCK. Ha paccrosiunu Cupuyca 3Be3za
Jo/DKHa [71s1 9Toro ObiTh Gonbiiie ComnHila 1o o6bemy B 5000 pa3. Tak Kak
OOJILIIMHCTBO 3Be3/] PACIIO/IOKEHO Topa3/io /Jajbllle celuac YMOMSIHYTHIX, a
pasMepbl UX B CpeIHEM He MPEeBbILLIA0T B TAKOW cTereHU pa3MepoB CoJjHLa, TO
3Be3/bl U B CUJIbHBIE TeJieCKOIIbI IPe/CTaB/IsSAI0TCS HaM TOUKaMHU.

«Hu omHa 3Be3na Ha Hebe, — roBopuT [[)kKuHe, — He uMeeT OOJbIIErO
YIJIOBOTO pa3Mepa, ueM OysiaBOuHasi rojioBKa C pacctosiiusi B 10 KM, U HeT ellle
TaKOTO TeJIeCKOIla, B KOTOPBIH MpeIMeT CTOJIb MaJibiX pa3MepoB ObL Obl BUjIEH,
Kak [uCK». HampoTuB, KpynHble HebeCHble Tesla, BXOJSIIME B COCTaB Halllei
COJTHEYHOM CHUCTeMbI TIOKa3bIBalOT TIPU HaO/IIOIeHUH B TeIeCKOI CBOU JUCKU TeM
KpyTiHee, ueM 0oJibllie yBenuueHue. Ho, Kak Mbl y>Ke UMed Cydail YIIOMSIHYTh,
aCTPOHOM BCTpEUaeTCsi 37leCb C APYTMM HeynoOCTBOM: BMeCTe C yBeJIUYeHUeM
n300paxkeHus1 ocjiabeBaeT ero sIPKOCTb (BC/IeACTBUE pacIipe/iesieHUsi TOTOKa
nydeil Ha OOJIBIITYIO TIOBEPXHOCTh), C/1abasi ke SIPKOCTh 3aTPYJHSIeT pa3/inueHue
noapobHocTeit. [loroMy mnpu HabmofeHWH TiIaHeT U 0COOEHHO KOMeT
TIPUXOJUTCS T10JIb30BaThCS JIUIIb YMePEeHHbIMU YBeJIMUeHUSIMU TesleCKOra.

Yuraresib, oxaayH, 3a4aCT BOIPOC: €C/IU TeeCKOIl He yBe/lMurBaeT 3Be3,
TO 3aueM ke yIoTpeb/IsiIoT ero npy ux Hab/roIeHun?

[Tocne cka3aHHOrO B MpeJbIAYLIMX CTaTbsIX eBa /M HYXHO [OJr0
OCTaHaB/IMBaTbCs Ha OTBeTe. Teseckon OeccusieH yBenUUWBaTh BUIMMbIe
pasMephbl 3Be3/l, HO OH yCWIMBAaeT UX SIPKOCTb, a CJIe[jOBaTe/JIbHO, YMHOXKaeT
YMCJI0 3Be3/, JOCTYIHBIX 3PEHHUIO.

Bropoe, uTo fiocTuraetcs 6iaroziapsi TesieCKomy, 3TO pa3/iesieHre TexX 3Be3f,
KOTOpble TPeJCTaB/IAIOTC HEeBOOPY)KeHHOMY I7la3y CJIMBAIOLLMMUCS B OJHY.
Teseckorm He MOKeT yBeIMYMBaTb BUJAWMOIO I[IONEpeYHMKA 3Be3l, HO
yBe/IMYMBaeT BUAMMOEPacCTOIHUEe MexXy HUMU. [103ToMy Tesleckon OTKpbIBaeT
HaMm [IBOMHbIe, TpOWHBIe U elje Oosee C/IOKHBbIe 3Be3lbl TaM, Te
HEBOODPY)KEHHBIM I71a3 BUJUT OAWHOYHYHO 3Be3/y. 3Be3[Hble CKOIUIeHHUs, /IS
MPOCTOr0 IJia3a CJ/IMBalOLMecs 3a [JaJbHOCTBKO pacCTOSIHUS B TyMaHHOE
TISITHBIIIKO, @ B OOJIBIIIMHCTBE CIy4yaeB M BOBCE HEBUUMbIE, PACChINalOTCs B
T10JIe TeJIeCKOIa Ha MHOTHe ThICSYM OT/e/IbHbIX 3Be3I.

Y, HakOHel], TpeTbs yCJIyra TejleCKora Mpy U3y4yeHUr Mupa 3Be3[, COCTOUT
B TOM, UTO OH JlaeT BOSMOXXHOCTb U3MEPSTh YIVIbI C OPa3UTeIbHON TOUHOCTHIO:
Ha (oTorpadusix, MOMyYeHHbIX C COBpEMEHHBIMU OOJBIIMMU TesecKoramu,
aCTPOHOMBI U3MepsilOT  yribl BenmunHoM B 0O",01. Ilog Takum ymiom
yCcMaTpuBaeTCs Korelka ¢ pacctosiudsg 300 KM WM 4yesioBeYeCKUM BOJIOC C
paccrosiHus 100 m!



Kak u3amepuau nonepeuHuku 36e30?

B cambiii CU/IbHBIN TeIeCKOM, KaK MbI ceifiuac 00bsSICHUIU, HeJlb3sl YBUZETh
TIOTIepeUHUKN HeTIO[BIXKHBIX 3Be3[]. [lo HellaBHero BpeMeHU Bce COObpaXkeHust 0
TOM, KaKOBbI pa3Mepbl 3Be3/l, ObUIM TOJIBKO A0rajikaMu. [lorycKanu, uTo Kaxkjast
3Be3/ja B CpeJlHeM TIPUMEPHO TaKOM ke BeJIMUMHbI, Kak Haile CoJiHLe, HO HUUeM
He MOIVIM TOAKPEeNuTb 3TOM Aorafkui. M Tak Kak [/l pa3/uueHUsi 3Be3HbIX
JaMeTpOB HeoOXoAuMbI 0osiee MOII[HBbIe TeleCKOMbl, UeM CaMble CH/IbHbIe
Te/IeCKOIbl Halllero BpeMeHM, TO 3ajjaua onpejie/ieHHds WCTUHHBIX JUaMeTpOB
3Be37] Ka3ajiaCb HepaspeLurMOH.

Tak obGcrosiio geno o 1920 1., Korja HOBbie TIpUEMbl U OpPYAUS
VICC/IeZIOBaHUsI OTKPbLIM aCTPOHOMaM IyThb K U3MEpPeHWI0 UCTUHHBIX pa3sMepoB
3Be3fl.

OTUM HOBEMIIIUM [OCTWKEeHWeM acTpoHomusi o00si3aHa cBoeli BepHOMU
Coro3HMLle — (PM3KKe, He pa3 OKa3blBaBlLIel el caMble LieHHbIe YCIYTH.

Mbl cefiyac M3/I0KUM CYIIHOCTh CIOCOOa, OCHOBAHHOTO Ha SIBI€HUU
VMHTep(epeHLIUU CBeTa.

YroObl ySICHUTb TIPUHLIUI, HA KOTOPOM OCHOBaH 3TOT METO/, U3MepeHuH,
MpOU3Be/leM OMbIT, TPeOyroIIMii HeC/IOKHBIX CPeJCTB: HeOOJBbIIOro TesecKorna,
paroigero yseauuyeHve B 30 pas, U HaxofgLlerocss Ha paccrosHud 10—5 M ot
Hero SIpKOro HWCTOUHMKA CBETa, 3arOPOKeHHOI0 S5KPaHOM C OYeHb Y3KOM
(HECKOJIBKO [IeCSThIX [l0/ieli MUJUIMMeTpa) BepTUKa/lbHOU Iebio. OObeKTHB
3aKpOeM HeIpo3pavyHOl KPBILIKOW C ABYMSI KPYIVIBIMU OTBEPCTHUSIMU OKOJIO 3 MM
B lUamMeTpe, PACII0/IOKeHHbIMA CUMMETPUYHO OTHOCUTE/TBHO 1[eHTPa 00beKTHBa
Ha paccTosgHuM 15 MM Jpyr ot gpyra (puc. 72). be3 KpbILIKH 11e/ib B TeJeCKOIl
uMeeT BUJ, Y3KOM TONOCHI CO 3HauuTeqbHO 6Oosee c1abbIMK TOOCKAMH T1O
Obokam. Ilpu HabOmofeHUM >ke C KPBIIIKOW IieHTpasbHas sipkas Tojoca
Tpe/ICTaB/IsIeTC MWCUYepYEHHOU BepTHUKA/JbHBIMU TEMHBIMU [10/I0CaMU. OTH
M0JIOChI TIOSIBUWIMCh KaK CJe/ICTBUE B3aUMOZAEUCTBUSI (MHTep(epeHLIun) IBYX
CBETOBBIX IyUYKOB, MPOILIEAIINX CKBO3b /IBA OTBEPCTHUSI B KPBbIIIKe OOBEKTHUBA.
Ec/m 3aKpbITh OHO U3 OTBEPCTHM, — MTOJIOCKU UCUE3HYT.
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Puc. 72. Cxema ycmaHoseKu, nosicHatoujeli ycmpotlicmeo npubopa
uHmepgepomempa 015 usMepeHusl yean08bix ouamempos 38e30 (nodpobHocmu 8
mekcme)

Ecmu orBepctusi Tmiepes; OOBbEKTUBOM CjieflaTh TIOJABM)XHBIMHU, TaK UTO
pacCTosiHe MeXXy HUMU MOXXHO Oy/leT W3MeHSIThb, TO TI0 Mepe UX Pa3/BUKeHUs
TeMHbIe TOJIOCKU OylyT CTAaHOBUTLCS BCe MeHee SICHBIMU U, HaKOHeI], UCUe3HYT.
3Has pacCTOssHWEe MeXXJy OTBepPCTHUSIMU B STOT MOMEHT, MOKHO OIpeJe/UTh
YIJIOBYIO IIUPUHY ILleJd, T. €. yroj, M0J KOTOpPbIM BHJHA LIMPUHA LeIu
Habmogatento. Eciv ke 3HaTh pacCTosiHUME [0 CaMOM 1e/i, TO MOXHO
BLIUMC/IUTL ee [IeliCTBUTE/NIbHYIO IIUpUHY. Ecau BMecTo 1jeu y Hac Oyzer
MajleHbKOe KpYIJioe OTBepCTHe, TO CIroco0 ompefiesieHusi IIUPUHBI TaKOM
«KpyI/Iou 1enu» (T. e. fuaMeTpa Kpy>KKa) 0CTaeTCsl TeM »Ke CaMbIM, HaJ|0 JIUILLIb
TIOJIyYeHHbIN YroJl yMHOXUTH Ha 1,22.

[Ipy “3mMepeHur AWaMeTPOB 3Be3[ Mbl CeflyeM TeM jKe IyTeM, HO BBUAY
ype3BblUaHOM Majl0CTH YIVIOBOTO JAWameTpa 3Be3[ JO/DKHbI [IPUMEHSTh BeCbMa
OoJsibIIINe TeseCKOTIbI.

[ToMrMo paboThl OTMUCAHHBIM WHCTPYMEHTOM, UHTep(hepOMeTpOM, eCTh U
Apyroii, 6osiee OKOJBHBIM CMOCOO OLIEHKM WCTUHHOTO JuameTpa 3Be3[,
OCHOBAHHBIM Ha UCC/IeZJOBaHUU UX CIIEKTPOB.



[Io criekTpy 3Be3abl aCTPOHOM Y3HaeT ee TemIlepaTypy, a OTCroja
BLIUMC/ISET Be/IMUMHy M3nyueHus 1 cm? ee mosepxHocTu. Eciu, Kpome Toro,
M3BECTHBI PACcCTOSIHWE /10 3Be3Zlbl U ee BUAUMBIN 0/ieCK, TO OMpeJenseTcs U
BeJIMUMHA M3J/lyYeHUs] BCel ee MOBepXHOCTU. OTHOIIeHMe BTOPOU BeJIMUMHBI K
1epBOM JaeT pa3Mep ITOBEPXHOCTH 3Be3/lbl, a 3HAUWUT, U ee AuameTp. Takum
oOpa3oM, HalijieHo, Haripumep, uTo TornepeuHuK Karmesnnsl B 16 pa3 Gosblie
conHeuHoro, betenbreiise — B 290 pa3, Anbzebapada — B 48 pa3, Apkrypa — B 30
pa3, Cupuyca — B 2 pasa, beru — B 2% pasa, a nornepeunuk criyrHuka Cupuyca
coctaniset 0,02 conmHeyHoro.

TI'uzanmbl 36e30H020 mupa

Pe3ynbrarhl oripesiesieHUs: 3Be3/HbIX IONEPEYHUKOB OKAa3a/MChb TMOUCTHUHE
10pa3vTe/bHBIMA. ACTPOHOMBI He TMOJ03peBa/id paHblle, YTO BO BCEIEHHOM
MOTYT OBITb TaKve TUraHTCKHUe 3Be3/ibl. [1epBoil 3Be3/0ii, UCTUHHbIE pa3Mepbl
KOoTOpol yzaanock orpeaenuts (B 1920 1), O6buia sipkasi 3Be3nma a OpuoHa,
Hocsilass apabckoe Ha3BaHue betenbreiize. Ee rmomepeuHuK —oOKasascst
TIPeBbIIIAIIMM ArameTp opbutkl Mapca!
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Puc. 73. 3ge30a-eueanm Aumapec (a CkopnuoHa) mozaa Obl 8KAOUUMb 8



cebs1 Hawe ConHye ¢ 3eMHol opbumotl

Jpyrum ruraHToM sIB/sieTC AHTapec, camasi sipkas 3Be3fla B CO3Be3[UU
CKopriMoHa: ee TIOTMEepeYHUK TPUMepHO B TIOATOpa pa3a Oosibllle AuaMmeTpa
3eMHOl opOuThl (puc. 73). B psily OTKPBITBIX TOKa 3Be3/HBIX T'MT'AHTOB HA/0
MOCTaBUTh U TakK Ha3biBaeMyro [IvBHYHO («Mwupa») 3Be3aly B co3Be3auu Kura,
nuameTp Kotopoi B 400 pa3 6osibitie fruameTtpa Hatiero CoJstHIja.

OcTaHoBUMCS Terepb Ha (PU3HMUeCKOM yCTPOUCTBE 3TUX UCTIOAMHOB. PacueT
TOKa3bIBaeT, uTO TI0/[0OHbIE 3Be3/bl, HECMOTPS Ha UY/OBHUIIHbIE pa3Mephl,
coZiep>kaT HecopasMepHO Masio BelectBa. OHU Tsbkesnee Haiero CosHLa BCero B
HECKOJIbKO Pa3; a Tak Kak 1o 06bemy berenbreiize, Haripumep, 6osbliie CosHIla B
90 000 000 pa3, TO MJIOTHOCTb 3TOH 3Be3/bl AO/DKHA ObITh HUUTOXKHA. VI eciu
BerlectBo CosiHI[a B CpeAHeM TI0 TIUJIOTHOCTU TPUOMMKaeTcsi K BoOJe, TO
BEIlIeCTBO 3BE3/[-TUTaHTOB B 3TOM OTHOIIEHWW TMOXOJUT Ha pa3pe’KeHHbIN
BO3MyX. 3Be3[bl O5TU, [0 BbIPAKEHUIO OJHOTO AaCTPOHOMaA, «HAlOMUHAKOT
IrPOMa/IHbIM  @3pOCTaT MaJIOW TJIOTHOCTH, 3HAUWTE/JIbHO MEHbIIeH, HeXeu
IJIOTHOCTh BO3/yXa».

HeostcudaHHblli pacuem

VHTepeCcHO pacCMOTpeTh B CBSI3U C MPEAbIAYLIMM, CKOJIbKO MeCTa 3aHs/Iu
Ob1 Ha Hebe Bce 3Be3/bl, eC/id Obl UX BUAUMBIE W300paXkeHUs ObUTU TIPUMKHYThI
OJHO K JIDyrOMY.

MBbI yKe 3Haem, UTO COBMeCTHbIM O1ecK BceX 3Be3/l, OCTYIHbBIX TeeCKOITy,
paBeH 0/1ecKy 3Be37ibl MUHYC 6,6-11 BeTMuMHbI (CM. BbIllie). Takasi 3Be3/ja CBETUT
Ha 20 3Be3aHBIX BenuurH ciaabee Harero CosHIla, T. €. laeT CBeTa MeHbllle B
100 000 000 pa3. Ecim cuurare CosHLe MO TemIieparype ero IoBepXHOCTH
3Be3/|0M CpefHei, TO MOKHO I[pPHHAThb, YTO BHAUMAasl MOBEPXHOCTb Halleu
BOOOpakaemMoii 3Be3/[bl B YKa3aHHOE YMCJIO Pa3 MeHbIlle BUJUMON MTOBEPXHOCTH
ConHija. A Tak Kak AuamMeTpbl KPYrOB MPOMOPLIMOHA/IBHBI KBaJJPaTHBIM KOPHSM
13 UX TIOBEPXHOCTeM, TO BUAWMBIM JUaMeTp Halllell 3Be3/ibl [JO/DKeH ObITh
MeHblile BuauMoro guamerpa CosHia B 10 000 pas, T. e. paBHATHCA

30': 10 000=0",2.

Pe3ynbrar nopasuTenbHbIN: COBMECTHas BUIWMasi [IOBEPXHOCTb BCeX 3Be3/|
3aHMMaeT Ha Hebe CTO/MBKO MeCTa, CKOJBbKO KPY>KOK C YITIOBBIM /UaMeTPOM B
0",2. Hebo cogepxxut 41 253 KBa/ipaTHbIX I'Pajyca; JIeTKO COCYUTATh TI0ITOMY,



YTO  BHAWMBIE B  TeJEeCKON  3Be3bl  ITIOKPLIBAIOT  TOJLKO  OJHY
JIBa/ILIATUTPU/UIMOHHYO JI0/TH0 BCero Heba!

Camoe msicenoe eewjecmeo

Cpeny TUKOBUHOK, CKPBITBIX B TyOWHAX BCEJIEHHOM, BEPOSITHO, HaBCeTza
COXPaHUT OJHO W3 3HAUWTe/IbHbIX MeCT HeOosbllasi 3Be3/ouka 013 Cupuyca.
OTta 3Be371a cocTouT u3 BeljectBa, B 60 000 pa3 Oosee TshKenoro, Hexkenu Bogal
Korga Mbl OepeM B pyKU CTakaH PTYTH, HacC YAUBJSIET €ro rPy3HOCTb: OH BECUT
okosio 3 K. Ho uto cka3anu Obl MBI O CTakaHe BelllecTBa, BecsieM 12 T u
TpeOyroll[eM i1 TIePeBO3KM >Kee3HO/OPOKHOUM TIaTGopMbI? ITO KaXKeTcst
abcyp/ioM, a MeXKTy TéM TaKOBO OJTHO M3 OTKPBITHI HOBeMIlIel aCTPOHOMUH.

OTKpbITHE 3TO MMeeT [JIMHHYK) M B BBICILIEU CTeleHU IOyUYUTe/IbHYIO
HCTOPUIO. Y>Ke ZIaBHO ObIJIO 3aMeueHo, UTo OsrcTatenbHbii CHPUYC COBepIliaeT
cBoe COOCTBeHHOe [BID)KeHWe Cpedu 3Be3[ He TI0 TMpsSMOW JIMHUM, Kak
OOJIBIIMHCTBO [JIPYTUX 3Be3/l, a M0 CTPAaHHOMY W3BWIACTOMY TyTu (puc. 74).
YroObl OOBSICHUTH 3TH OCOOEHHOCTH €ro JBW)XEHHWs, W3BEeCTHBbIM aCTPOHOM
beccenp mpepmnonoxuwi, uro Cuphyca CONPOBOXKAAET CIIYTHUK, CBOUM
TIDUTSDKEHNEM «BO3MYIAIOIIUI» ero JBrkeHue. JDTo Obiio B 1884 1. — 3a zBa
rojla 10 TOro, Kak ObUT OTKPBHIT HenTyH «Ha KOHUMKe mepa». A B 1862 ., yxe
rocje cMepty beccens gorajka ero rosyuusia rojsiHOe NOATBepPXKeHre, TaK Kak
3aro/i03peHHbIN cryTHUK Cupryca ObLT YyCMOTPEH B TeJieCKOIT.
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Puc. 74. Ilymb Cupuyca cpedu 38e30 ¢ 1793 no 1883 a.

CnytHuk Cupmyca — Tak Ha3biBaeMblii «Cupuyc B» — obpaiijaeTcss 0koJio
T7IaBHOM 3Be37ibl B 49 sieT Ha paccTosiiuy, B 20 pa3 6osbliiem, ueM 3emsisi BOKPYT
Conniia (T. e. TIPUMEPHO Ha paccTosiHUM YpaHa) (puc. 75). OTo — ciabas
3Be3/j0UKa BOCbMOM-ZIEBATOM BeMUYMHBbI, HO MacCa ee BeCbMa BHYIIMUTE/bHA,
noutu 0,8 maccel Hawero Cosnua. Ha paccrosiunin Cupuyca Haume ComnHie
JIO/DKHO ObL710 Ob1 CBETUTH 3Be3/10i 1,8-11 BeJTMUMHBI; TTO3TOMY eC/Ti ObI CITyTHUK
Cupuyca vMesl TTOBEPXHOCTb, YMEHBIIIEHHYI0 10 CPaBHEHUIO C COJIHEUHOM B
COOTBETCTBHU C OTHOLLIEHWEM MacC 3TUX CBETHWJI, TO TIPH TOU JKe TeMIlepaType OH
J0/KeH ObL ObI CUSITh, KaK 3Be3/la IPUMEePHO BTOPOU BeIMUMHBI, a He BOChMOM-
nessitoii.  Ctosib  €/1abyr0 SIPKOCTh  aCTPOHOMBI  TI€PBOHAYAIBLHO OOBSICHSITU
HU3KOW TeMIlepaTypoil Ha MOBEPXHOCTU 3TOM 3Be3/bl; ee pacCMaTpuBaiv Kak
OCThIBarOLLlee COTHLIE, TOKPbIBAKOLLeeCs YKe TBepPAOU KOPOW.



Puc. 75. Op6buma cnymuuka Cupuyca no omHowenuto k Cupuycy (Cupuyc
He Haxooumcsi 8 (pokyce 8UOUMO20 SAAUNCA, NOMOMY UMO UCMUHHBIU 341UNc
ucKasiceH npoekyuell — Mbl 8UOUM €20 No0d y2/10M)

Ho Takoe pomylijeHHWe OKa3aaoch OMMUO0YHbIM. CKPOMHBIM CITYTHUK
Cupuyca — BOBCe He yracarolas 3Be3/a, a, HallpOTUB, TIPUHAJJIEXXUT K 3Be3am
C BBICOKOW TIOBEPXHOCTHOM TemrepaTypol, ropa3qo 0osiee BLICOKOW, ueM y
Hatero ComHila. 9To coBepilieHHO MeHsieT fiesio. Cnalyto sIpKOCTh TIPUXOAUTCS,
c/ieloBaTe/IbHO, TIPUMMCATh TOJIBKO Maslor BeJIMUKHe MOBEPXHOCTU 3TOW 3Be3/bl.
BerunciieHo, uto oHa nockuiaet B 360 pa3 MeHsblie cBeta, yeM COJIHLIE; 3HAUUT
TIOBEPXHOCTh ee /J0JDKHA ObITh 110 KpaiiHeli Mepe B 360 pa3 MeHbIIle COTHEUHOMH,
a paguyc B 7360,T. e.B19 pa3, MeHbIlle conHeuHoro. OTCIOla 3aK/IF0UaeM, UTO
oobem crnyTHUKa Cupuyca [O/DKeH cOCTaBisaTh MeHee ueM 6800-t0 mosito
oobema ConHIla, MeXJy TeM Kak Macca ero coctaBrser mnoutd 0,8 maccel
JHEBHOTO CBeTW/Ia. YK€ 3TO OJHO TOBOPUT O OOJBIIONW YIJIOTHEHHOCTH
BellleCTBa 5TOM 3Be3Zbl. bosee TOUHBIM pacueT fgaeT /sl AWaMeTpa IJIaHeThI
Bcero 40 000 kM, a ciefoBaTesibHO, [J/I1 TUIOTHOCTYA — TO UY[OBUILIHOE UHMCIIO,
KOTOpOe MbI MpHBe/v B Hauasie paszena: B 60 000 pa3 6oblile TIIOTHOCTU BOJIbI
(puc. 76).



Puc. 76. CnymHnuk Cupuyca cocmoum u3 sewjecmea, 8 60 000 pa3 6onee
niomHozo, uem 800a. CnuueuHass Kopobka 3moe2o 8euwjecmga Mo21a Obl
ypasHogecumb 2py3 U3 mpex 0ecsimKkog uen08eK

«HaBoctpure ymm, pU3HMKKU: 3aMbIIISETCS BTOP>KEHUE B Ballly 00/1aCcTb», —
MPUXOJAT HA TaMsaThb Ca0Ba Keruiepa, Cka3aHHble WM, MpaBAa, MO APYromy
TIOBOZY.

[eticTBUTETEHO, HUUEro MOJ00HOT0 He MOT Tpe/ICTaBUThL cebe 10 cUX TOp
HU OAuH (u3MK. B O0OBIUHBIX YC/IOBUSX CTOJIb 3HAUMTEIbHOE YIIOTHEHUE
COBEpIIIEHHO HEMBIC/IUMO, TaK Kak IMPOMEXYTKU MeXX/1ly HOpMaJ/IbHbIMY aTOMaMHU
B TBEP[bIX TelaX C/IMIIKOM Majbl, YTOObI JOMYCTUMO OBIIO CKOJBKO-HUOYIb
3aMeTHOe C>KaThe UX BelllecTBa. MiHaue 0OCTOUT [ie/i0 B C/Tydae «H3yBeUeHHBIX»
aTOMOB, YTPAaTHBILMX Te 37IeKTPOHbI, KOTOPbIE KPYKWIUCh BOKPYT szep. [loTeps
5JIEKTPOHOB YMEHBIIIAeT TIONEePEeYHHK aToMa B HECKOJIBKO ThICSIU pa3, MOYTH He
yMeHbIlIass €ro MacChl; OOHa)keHHOe SpO MeHbllle HOPMa/IbHOTO aToMa
MPUMEPHO BO CTOJIBKO pa3, BO CKOJbKO MyXa MeHbIlle KPYITHOIO 3/IaHUS.
CpBuraemMbie Uy[OBUIIHBIM JlaB/IeHUEM TOCIO/JCTBYIOIIUM B HeZpax 3Be3[HOTrO
111apa, 5TU YMeHbIIIeHHbIEe aTOMBI-SiZipa MOTYT COMM3UTHLCS B THICSTUM pa3 TecHee,
yeM HOpPMaJibHble aTOMbl, U CO3/]aThb BEIeCTBO TOM HEC/bIXaHHOW MJIOTHOCTH,
Kakass oOHapy)keHa Ha crnyTHuUKe Cupuyca. Bosee Toro, ceiiuac yka3aHHas
IUVIOTHOCTh Jla)ke MpeB30M/JeHa B TaK Ha3blBaeMOM 3Be3Zle BaH-MaaHeHa. Jta
3Be3/l0YKa 12-i1 Be/JIMUMHBI, [0 pa3MepaM He MpeBbIIAKOIIasi 3eMHOI0 Iapa,
cocTouT U3 BelljecTBa, B 400 000 pa3 6oJsiee TIJIOTHOTO, HeXKeTu Boza!



W 510 ellle He camasi KpaWHsisl CTeleHb TJIOTHOCTU. TeopeThueCcKU MOXKHO
JIOTyCKaTh CyIleCTBOBaHWe ropaszfio 0Oosiee TJIOTHBIX BelecTB. [uameTtp
aTOMHOTO sifipa cocTaBysieT He 6omee ogHo 10 000-ii guameTpa aTroma, a 00beM,

cnefoBarensHo, He Gonmee 1/10'2 o6wema atoma. 1 M3 mMeTanna cogepxut Bcero
oko/10 1/1000 MM aTOMHBIX sifiep, ¥ B 3TOM KpOILeUHOM 0bbeMe coCpefjoToueHa

BCcA Macca MeTa/ata. 1 cM® aTOMHBIX sfiep /IO/DKeH, TakuM o6pa3’oM, BecUTh
ripuMepHO 10 MUIZTMOHOB TOHH (puc. 77).

Puc. 77. OOuH Kybuueckuil caHmumemp dmMOMHbIX si0ep Mo2 Obl
ypagHoeecumb OKeaHCKUll napoxo0 U Nnpu 8ecbMd HENJIOmHolU YNnakoeKe UX.
InomHo e ynodxceHHble 6 obveme 1 cm® amommble s0pa eecunu 6br 10
MU/IUOHOB MOHH!

[Tocne ckazaHHOrO He OyleT Ka3aTbCsi HEBEPOSITHBIM OTKPBITHE 3Be3[bl,
cpefHsisi TUIOTHOCTB BelljecTBa KoTopoi eirje B 500 pa3 Gosbliie, yeM y BelljeCTBa
yIOMSIHYTOM paHee 3Be3ibl Cupuyc B. Mbl roBoprM 0 HeOOJIBIIION 3Be3/j0UKe
13-t BenmuuuHbI B co3Be3quu Kaccuornen, oTkpbiTor B KoHIle 1935 r. Byayuu no
o0beMy He Oosbille Mapca ¥ B BOCeMb pa3 MeHbllle 3eMHOTO II1apa, 3Be3/ja 3Ta
o0siafiaeT Maccoi, MouTy BTpOe TpeBbilIatollell Maccy Haiiero CosHIla (TOuHee,
B 2,8 paza). B 00bluHBIX equUHUIIAX CpefHss TIJIOTHOCTb ee BellecTBa
BhIpaXkaeTcss uucaoM 36 000 000 r/cm®. 3to o3Hauaer, uto 1 cM® Takoro
BelrlecTBa Becus Obl Ha 3emse 36 T! BelecTBo 3T0, CieoBaTenbHO, MIOTHEE
somota mout B 2 muamoHa pas3.l®3l O Tom, ckombko fomKeH BecuThb
KyOWuecKuii CaHTUMETP TaKOTO Bell[eCTBa, B3BellleHHbIN Ha MOBEPXHOCTU CaMOM
3Be3/Ibl, MbI 1106ece[yeM B T71aBe V.

HemHOro ner Ha3aj ydeHble, KOHEUHO, CUUTASU Obl HEMBICJUMbBIM



CylieCTBOBaHHME BelleCTBd B MU/IVIMOHBI Pa3 IVIOTHEE ITJIdTHHBI.
EEB,Z[HLI MHDO34aHUA CKPBIBAIOT, BE€POATHO, €IIe HeMdaJ/Io HO,ZLO6HBIX
AUKOBHWHOK IIPpUPOJBLI.

HOHCM_)’ 36e30bl HA3bl8AIOMCS HENOOBUNCHbIMU?

Korya B crapuHy JaH ObL 3Be37laM TAKOW STUTET, >Kelalu TMOAUePKHYTh
3TMM, UTO B OT/IMYMe OT IIJIaHeT 3Be3/bl COXPAHSIOT Ha HeOeCHOM CBOje
HeU3MeHHoe pacrionoykeHre. OHU, KOHEUHO, YYaCTBYIOT B CYTOYHOM JIBH)KEHUU
Bcero HebOa BOKpPYr 3em/d, HO 3TO KaxkyllleeCsl [BW)KeHHe He HapylllaeT WX
B3aWMHOI0 pacrnoyiokeHus. [laHeThl ke HernpecTaHHO MEHSIIOT CBOM MecCTa
OTHOCHTENBHO 3Be3/, OpoAsT MeXAy HUMH W OTTOTO TIOJIyYW/Id B JIPEBHOCTH
HavMeHOBaHUe «Omy>XIaroIux 3Be3/» (OyKBa/IbHbIN CMBIC/T C/IOBA «TIJIAHETa» ).

MbI 3HaeM Terepb, UTO TIPe/[CTAaBIeHHE O 3BE3JHOM MUpe Kak 0 cobpaHuu
COJIHIL], 3aCThIBIIIMX B CBOEM HEIMOJBWXHOCTH, COBEpILIEHHO MpeBpaTHO. Bce
3Be3/b1, 44 B ToM uncie u Hame CorHIle, ABWKYTCS OJJHA OTHOCHTE/IBHO JPYTOi
CO CKOpoCThlO B cpegHeM 30 KM/C, T. €. C TaKOW e, C KaKOW TJlaHeTa Halla
oberaer cBol OpOWTY. 3HAUMT, 3Be3[bl HUUYTh He MeHee TIOJBMKHBI, UeM
ryiaHeTbl. HanpoTuB, B MUpe 3Be3/] Mbl BCTPeUaeMCsl B OT/Ie/IbHbIX CIydasiXx C
TaKMMHM OTPOMHBIMU CKOPOCTSIMH, KakKUX HET B CeMbe IUIaHEeT; W3BECTHBI
3Be3/lbl, — UX Ha3bIBAlOT «JIETSIMMH», — KOTOpble HeCYTCs MO OTHOIIEHUIO0 K
Hauiemy Co/HIly € OrpOMHOM CKOpocThio 250—-300 Kkm/c.




Puc. 78. ®ueypbl co3ee30uil Me01eHHO MeHSIIomcsi ¢ meueHueM 8peMeHuU.
CpedHutl pucyHok uzobpadzicaem «kosw» bonbwoti Medgeduybl 8 HAcmosiujee
gpemsi, 8epxHull — 100 mblic. 1em Ha3aod, HuxcHull — uepe3 100 mobic. nem nocne
Hawez20 8pemeHu

Ho ecnm Bce BUAMMBbIE HAMU 3Be3/Ibl XaOTUUECKU JBW)KYTCSI C TPOMa/JHbIMU
CKOpPOCTSIMH, TIpoOerasi MU/UTMApAbl KHUJIOMETPOB €XEerojHo, TO II0UeMy He
3aMeuaeM Mbl 3TOro OeiieHoro [BwKeHus? [louemy 3Be3gHOe Hebo
rpe/ICTaB/IsIeT U3/iaBHA KapTUHY Be/IMUaBOU HETTOABUKHOCTH?

[TpyurHy HETPYJHO OTra/laTh: OHa KPOeTCsl B HEBOOOPA3MMOii y/1a/IeHHOCTH
3Be37. Cilydasioch /i1 BaM Hab/rO/jaTh C BO3BBLIIIEHHOTO TYHKTA 3a TOE370M,
JOBWDKYIIUMCS BAaid, Onv3 ropus3oHTa? Pa3Be He Kasanoch BaM TOr7a, UTO
KypPbepPCKUM oe37, Mo/3eT Kak yeperniaxa? CKOPOCTb, FOJIOBOKPY KUTE/IbHAS [I/Is1
HabrozaTensi BO/M3M, TIpeBpalllaeTCs B uepernaiiuii ar npyd HaOMoAeHud C
6onbi10ro paccTosiHUs. To JKe POMCXOUT U C IBWXKEHUEM 3Be3/l; TOJIbKO B 9TOM
Cjlyyae OTHOCHUTe/IbHOe yjasieHre Hab/ro/jaTesisi OT ABWXKYILErOCs Tesa ropaszo
3HauuTesibHee. Camble sipKUe 3Be3/ibl Y/aleHbl OT HaC B CpeJHEM MeHee JPYryux
— wumeHHOo (ro Kanreitny) Ha 800 MWUIMOHOB MUW/IJIMOHOB KW/IOMETDOB,
repeMell[eHre Ke TaKOW 3Be3[bl 3a roJ| COCTaB/sieT, CKakeM, Muumapz (1000
MWUIAOHOB) KuyioMeTpoB, T. e. B 800 000 pa3 menbliie. Takoe mepeMelreHve
[IOJDKHO yCMaTpuBarbCs C 3emyd mof yriaoMm MeHee 0",25 — BenuuuHa, e/Ba
yJIOBUMasi ~ TOUYHEMIIMMMW  aCTPOHOMMYECKMMM  MHCTpymMeHTamu.  [lisi
HEBOOPY)>KEHHOI'0 JKe [Jla3a OHO COBEpILIeHHO He3aMeTHO, JaXe eC/d [JJIUTCSA
ctosieTusi. TOJIBKO KPOMOT/IMBBIMU UHCTPYMEHTAaTbHBIMU U3MEpPEHUSIMU YIa/10Ch
00HapyXUTh ABM>KeHHe MHOTHX 3Be3/[ (puc. 78, 79).



dlleHraBpa

Puc. 79. [leudcenue mpex 38e30 — Hawe2o ConHya, 36e30bl a Llenmaspa u
Cupuyca.

WTak, «HenoJBWKHbIe 3Be3/bl», HECMOTPS Ha TO, UTO YB/EKarTCs
HeBOOOpa3syMO  CTPEMWTE/IbHBIM  JIBDKEHWEeM, HWMeIOT  TI0JIHOe  TIPaBO
MMEHOBAThCSl HETIO/IB)KHBIMHU, TIOCKOJIBKY pedb UAeT O HaO/ofeHusx
HEeBOODPY)KeHHbIM T/1a30M. M3 CKa3aHHOTO uwWTaTe/ib CaM MOXET BbIBECTH
3aK/IF0UeHue, KaKk HUUTO)XKHa BEPOSITHOCTh BCTPEUM MeXKy 3Be3laMH, HeCMOTpSI
Ha WX CTpeMuTe/IbHOe BrKeHue (puc. 80).

O 1km B cTONETHE o)

Cahkr-lerepGypr Tomex

— 4000k o

Puc. 80. Macwumab 36e30Hbix OsudiceHull; /]ea KpokemHblx wapd, OOUH 8
ITemepbypee, Opyeoti 8 TomcKe, 08uUXCYmMCSl cO ckopocmblo 1 KM 8 cmosnemue —
80m yMeHbUleHHOoe nooobue cbaudceHuss 08yx 38e30. M3 5mozo SCHO, Kak
HUYMOMCHA 8ePOSIMHOCMb CMO/AKHOBEHUL Medxcoy 38e30amu

Mepbi 36e30HbIX paccmosiHull

Haii KpymHble Mepbl JUMHBI — KUJIOMeTp, Mopckas muis (1852 M) u



reorpaduueckass Muisi (paBHass 4 MOPCKUM), [JOCTATOUHbIe [Jid U3MepeHHs Ha
3eMHOM IIIape, OKa3bIBAIOTCSI C/TMIIIKOM HUUTOXKHBIMH /11 U3MepeHUi HeOeCHBIX.
Meputb uMH HebeCHble pPACCTOSHHSI CTO/Ib >Ke Heygo0HO, Kak HW3MepsTh
MWUIAMETPaMHU [JJTUHY >KeJIe3HOW JI0POry; pacCTosiHuie, Harpumep, FOnmrepa ot
ConHIla B KWIOMeETpax BbIpakaeTcsd uyucaoM 780 MWIJIMOHOB, [I/IMHA JKe
OkTsI6pHCKOM IOPOTH B MWIJTUMeTpaxX — unucyioMm 640 MUIJTMOHOB.

Yrobbl He WMeThb Jlefla C JUIMHHBIMU pSZlaMH Hy/ed B KOHIlE YMCel,
aCTPOHOMBI TO/Tb3YIOTCS O0Jlee KPYNMHBIMU eIJUHULIAMU JIJTUHBL. []151 N3MepeHuH,
HarpuMmep, B Mpejie/iaX COTHeYHOM CUCTEMbI CUMTAIOT e[UHULIEN J/IMHBI CpefiHee
paccrosinve ot 3emsn f0 Connia (149 600 000 kM). OTO — Tak Ha3bIiBaemasi
«aCTpOHOMMYECKas efuHULa». B Takux mepax paccrosinie FOnutepa ot CosHia
paBHO 5,2, CarypHa — 9,54, Mepkypus — 0,387 u T. 1.

Ho pns paccrosHui Hamero CosHIla [0 JAPYrMX COJHI|  Cenluac
TIpUBe/IeHHasi Mepa CIMIIKOM Masia. Harpumep, paccTosiHve o camoii 0/1M3KoH K
HaM 3Be3Abl (0 TaK HasbiBaeMoil IIpokcHMbl B co3Be3auu lleHraBpa,l42!
KPAaCHOBAaTOM 3Be310YKU 11-1 BeJIMUMHBI) BbIPA)KAETCSI B 3TUX €AUHULIAX TaKUM
YKCJIOM:

260 000.

U1 570 numib GmKaiiias 3Be3ja, Mpoure pacrooyKeHbl ropas3fo Jarblie.
BBenieHHbIe B yrioTpebsieHre Oosee KpymHbIe eIMHULIbI 3HAUMTE/ILHO YTIPOCTHH
3aroMUHaHue No00HBIX uncesn U obpailleHre ¢ HUMU. B acTpoHOMUY UMerTCS
cefyrollyie MCIIONMHCKHAE e[UHULbl PAaCCTOSHUM: CBETOBOU TOf, Y YCIIELIHO
BBITECHSIFOLL[MH ero rapcek.

CBeTOBOM Trofi — 3TO MYTh, NMpoOeraeMblii B MyCTOM MPOCTPAHCTBE JIyuOM
cBeTa 3a roj BpeMeHHM. Kak Be/ivka 5Ta mepa, Mbl TIOMMeM, BCIIOMHUB, UTO
COJIHEYHBbIM CBeT jocturaer 3emyid Bcero 3a 8 MuHYT. CBeTOBOW Trof,
C/lefloBaTelbHO, BO CTOJIBKO pa3 Oosblile pajuyca 3eMHOM OpOWThI, BO CKOJIBKO
pa3 roj; BpemeHu 0Oosibiiie 8 MUHYT. B KuomMeTpax 3Ta Mepa /JIMHbI BbIDA’KaeTCst
YUC/IOM

9 460 000 000 000,

T. €. CBeTOBOM rofl paBeH 0K0JI0 9% OUITMOHOB KM.

CroxkHee TIPOUCXOXKJEHUE [PYyrOM €eQUWHUIIbI 3Be3[HbIX pPAaCCTOSHUH, K
KOTOPOU acTPOHOMBI TTpUOerar0T 0XoTHee, — rapceka. [lapcek — 3To paccTosiHue,
Ha KOTOPO€e HaJI0 YAA/IUTLCS, UTOOBI TIO/yAaMeTp 3€MHOM OpOWThI BHAEH ObL
1oJ, YIVIOM B OZHY YIVIOBYXO CEKYHJy. YTOJI, TMOJ, KakKMM BHJEeH CO 3Be3[bl



MoJyilMaMeTp 3eMHOM OpOWTHI, Ha3blBaeTCd B AaCTPOHOMHUU TOJUYHBIM
rapa/ylakcoM 3TOM 3Be3abl. OT coequHEeHUsl C/0B «MapasilakC» M «CeKyHJia»
o0Opa3oBaHO C/I0BO «mapcek». Ilapa/uiakCc Ha3BaHHOUW BbIllle 3Be3[bl anib(da
LlentaBpa — 0,76 cekyH/bl; JIeTKO cO0Opa3vTh, UTO PAaCCTOSIHKE 3TOMW 3Be3fbl —
1,31 nmapceka. HeTpyIHO BBIUMC/IUTB, UTO OAWH IapCeK [JO/DKEH 3aK/IH4aTh B
cebe 206 265 paccrosauii ot 3emsd A0 ConHija. CoOTHOLLIEHHE MeXAY
MapCeKOM U IDYTUMU eIMHULIAMU IJTUHBI TaKOBO:

1 mapcek = 3,26 csetoBoro roga = 30 800 000 000 000 km.

BoT paccTossHuSI HECKOMbKUX SIDKMX 3Be3[l, BbIpa’)KEHHbIe B MapceKkax M
CBETOBBIX rOJjax:

CpeToBLIE
[Mapcekn
TO/IkbI
o Uenraepa ... .......... 1.31 4.3
CHPHVC .. ...t 2.67 8.7
[NpoumoH. .............. 346 1.3
LN 171 3 I 4.67 15.2
OTO — CpaBHHUTENBbHO OMM3KHE K HaM 3Be3/bl. Kakoro mopsjgka ux

«b/mM30CTh», BbI TIOMMeTe, Korjla BCTIOMHUTE, UTO /IJIsl BRIpayKeHUsl TIPHBeIeHHbIX
pacCTOsTHUM B KUJIOMeTpax HaJj0 KakJoe U3 4yuces TepBoro cTo/bia yBeJuunuTh
B 30 6mioHOB pa3 (pa3ymest Mof, OWIIMOHOM MUJUTMOH MWUIMOHOB). OfiHaKo
CBETOBOU ToJj U TapceK — ellle He caMble KPyMHbIe Mepbl, YroTpebssiembie B
Hayke O 3Be3fax. Korza acTpOHOMBI MIPUCTYNWINA K M3MEPEHUI0 PACCTOSIHUM U
pasMepoB 3Be3JHbIX CUCTEM, T. €. LieJIbIX BCEJeHHbIX, COCTOSALIUX W3 MHOIMX
MUWIJTMOHOB 3Be3/l, MOHaj00u1acy Mepa, eie 6osnee kpynHas. Ee o6pa3oBanu 13
rapceka, Kak KuiomeTp obpa3oBaH U3 MeTpa: COCTaBUJICSI KUJIOTapCeK, PaBHBIN
1000 mapcekam, wmu 30 800 OumwMoHaM KM. B 3TUx Mepax, Harpumep,
rioriepeuHrK MieuHoro ITytu Beipakaetcst urciiom 30, a pacCTOsiHME OT Hac Ji0
TyMaHHOCTH AHZpoMe/bl — okoo 300.

Ho um kuiomnapcek BCKOpe OKa3ajcsi HeJO0CTaTOuyHO OosbIIol Mepol;
TIPUIIJIOCh BBECTW B ymoTpeOsieHHWe Merarapcek, CofiepKalldid MWUIMOH
rapcekoB. VITak, BOT 3Be3/iHble Mephbl [JIHBI:

| Meranapcex = [ 000 000 NapceKoR

| kunonapcex = 1 000 »

| mapcek = 206 265 acTp. enMHHL
| actp. emanua = 149 600 000 kM

Hpe,ﬂ[CTaBI/ITB cebe MerdriapCexk HarjidgHO HeT HUKAKOW BO3MOKHOCTH.



Haxke ecnu yMeHBIIUTh KWJIOMeTp [0 TomimuHbel Bomoca (0,05 Mm), TO
Merariapcek W Torja OyZeT MpeBOCXOUTh CUIy ueioBeueckoro BooOpakeHwus,
TaK KaK czieflaeTcsi paBHbIM 11/, MuapaaM kM — 10-KpaTHOMY pacCTOSIHMEO OT

3emsiu 10 CosHLa.

[TpuBeny, BIIpoueM, OJHO COTIOCTaB/IeHHe, KOTOPOe, ObITh MOXKET, 00/IerunT
YUTaTeN0 OLIeHKY HeBooOpa3uMoWl OrpOMHOCTM Meramapceka. ToHdYaiiiast
TayTUHHAs HUTb, MPOTsHyTass oT MockBbl J0 IleTepOypra, Becuna 6wl 10 T, OT
3emu 1o JIyHbl — He 6onee 6 kr. Takasi ke HUTB JyIMHOM A0 ConHIla Becuia Obl
2,3 T. Ho, mpoTsiHyTasi Ha JyIMHY OJHOTO Merariapceka, OHa JO/KHa Oblia ObI
BECUTH

500 000 000 000 T!

Cucmema oauxcauwux 36e30

CpaBHUTENBHO JJ@BHO — OKOJIO CTa JieT Ha3a/ — CTaj0 U3BeCTHO, YTO CaMOM
OMM3KOM 3Be3[HOM CHUCTEeMOM SIBSIeTCS [[BOMHAsi 3Be3[ja ITePBOM BEeIMUMHBI
tokHOTrOo co3Be3aus LleHtaBpa. [locsenHue rogbl oboraTuav Hailu 3HaHUSI 00
3TOM CHCTeMe WHTepeCHbIMU TIopoOHOCTAMU. OTKpbITa ObLIa BOMW3U a
IlenTaBpa HeOo/bINass 3Be3f0uKa 11-M BeIMUMHBI, COCTABJSIONIAS C ABYMS
3Be3jaMu a lleHTaBpa OfHy cuCTeMy TPOMHOM 3Be3/bl. To, UTO TpeThsl 3Be3[a
bu3nuecku BXOAMT B cucTeMy a LleHTaBpa, XOTS WX M pa3je/nsieT Ha Hebe
pacCTosiHMe CBbILLIe 2°; TIOATBEPXKAaeTCsl OJUHAKOBOCTbIO UX JBUKEHUS: BCE TPU
3Be3/ibl YB/IEKAlOTCSI C OJHOW CKOPOCTBIHO B OAHOM HampasieHuu. Camoe
3amMeyaresibHOe B TPETheM UJieHe 3TOM CUCTEeMbI TO, UTO OH PAcCIO/IOKEH B
TIPOCTpPaHCTBe OJKe K HaM, YeM ApyTrue JBe 3Be3/bl, U J0/DKeH ObITb TT03TOMY
Npu3HaH Omkaiiielr W3 BCeX 3Be3/l, pacCTOSHUS KOTOPBIX JI0 CHX TIOp
omnpeziesieHbl. 3BE3/I0YKYy 3Ty TakK M Ha3bIBalOT «bjvKauilas», MO-J1aTbIHUA
«[Ipokcuma». OHa Omke K HaM, Hexkesd 3Be3Anl LleHTaBpa (KMX Ha3bIBAlOT a
HentaBpa A u «a llentaBpa B), Ha 3960 acTpoHOMMYecKuX eauHull. BoT ux
TapasijlakChbl:

o lenraBpa (A u B)..........0",751
[Ipokcuma LleHTaBpa......... 0",762

Tak Kak 3Be3/ibl A u B oTAeneHbl ApYyT OT Apyra pacCTOSTHUEM TOJILKO B 34
aCTPOHOMMUECKHEe eUHULIbI, TO BCSl CUCTeMa UMeeT [0BOJbHO CTPAaHHbIN BUJ,
TIpe/iCTaB/IeHHbIN Ha puc. 81. A u B pa3BUHYTHI HEMHOTO 00JIbIlle, UeM YPaH OT



ConHua. ITpokcuma ke OTCTOMT OT HUX Ha 59 CBETOBBIX CyTOK. 3Be3/bl 3TU
Me/IJIeHHO MEeHSIFOT CBO€e PacIioyioyKeHue: repuo/, oopaitieHus 38e3z A U B BOKpyT
ux o0Iero 1jeHTpa TsKeCcTU paBeH 79 rozam, [Ipokcuma ke 3aBepiiiaeT OVH
obopot 6osiee yem B 100 000 sieT, Tak UTO HeUyero oracaTbCsl, UTO BCKOpe OHa
repecTaHeT ObITb O/MDKaMIlel K HaM 3Be3Zlol, YCTYIIMB MeCTO OJHON u3
cocrabsisiroux a LlenTtaspa.

a UeHTaepa

MpokcHma

Puc. 81. Cucmema 6nudicatiweli k CoaHyy 36e30bl o Llenmaspa: A, B u
IIpokcuma Ljenmaspa

Yro e H3BeCTHO O (H3MUeCKUX OCOOEHHOCTSIX 3Be3Zl 3TOM CHCTEeMBbI?
a LlenTaBpa A o sIpKOCTH, Macce U iuaMmeTpy Jiuillb HeMHOTUM 6ovibitie CosHIja
(puc. 82). a LlenraBpa B o6s1aiaeT HeCKOIBKO MeHbIllel Maccoii 6ombiiie ConHila
110 AUaMeTpy Ha '/, HO CBeTUT B TPH pa3a MeHee SPKO; COOTBETCTBEHHO 3TOMY U

TIOBEPXHOCTHAsl TeMIieparypa ee HWke, Hexxenu cosiHeuHas (4400°, ConHue —
6000°).



Mpokcuma

—

c. LleHTtaepa

Puc. 82. CpagHumenbHble pa3mepbl 38e30 cucmembl o Llenmaspa u ConHya

Ewge xononHee IIpokcuma: Temneparypa Ha ee noBepxHoctu 3000°; 3Be3za
5Ta KpacHoro ueta. /Ilnuametp ee B 14 pa3 MeHbllle CO/THEUHOIO, TaK 4YTO IIO
pasMepaM STa 3Be3fl0uKa Jaxke HeCcKolnbKo MeHblle FOmmurtepa u CarypHa
(TipeBOCXO/ISI UX, O/IHAKO, TI0 Macce B COTHU pa3). Ec/iu 6b1 MbI MepeHec/IMCh Ha a
LlenTaBpa A, To yBuzenu Obl OTTY/|a 3Be37ly B IPUMEPHO TaKOM >Ke Be/INUMHBI,
kakoii CosHIle Hallle cusieT Ha Hebe YpaHa, [IpokcrMa >ke Ka3amach Obl Jaxe
OTTYy/Zla MasieHbKOM U TYCKJION 3Be3/J0YKOM: OHa Be/b yzasieHa B 250 pa3 Gosblile,
yeM [TnyTon ot Connia, u B 1000 pa3s ganbiie, uem CaTypH.

[Tocne TpoiiHo# 3Be3zbl a LleHTaBpa ciienytoiijasi Ov3Kasi cocefika Halllero
ConHija — ManeHbkast 3Be3ziouka (9,5-i1 BeJIMUMHBI) B CO3Be3UM 3MeeHOCLa,
Ha3BaHHas «JleTseii 3Be3noii». 48 Takoe HanmeHoBaHMe oHa monyumna us-3a
ype3BbIUafiHO OBICTPOTO BUAWMOTIO [IBWKEHUS, KOTOPbIM OHa 00sajjaeT. 3Be3aa
5Ta B MOJITOpPA pasa Jajbllle OT Hac, ueM cucTeMa a LleHTaBpa, HO Ha C€BEpHOM
nosyiiapuyd Heba oHa — Haia Omvkaiiiias cocenka. [loner ee, HampaB/IeHHbIN
KOCO K ABwkeHUro CoO/HIIQ, TaKk CTpPeMUTe/IeH, YTO MeHee ueM 4Yepe3 JeCsSTh
ThICSIUE/IETUH OHAa MPUOMU3UTCS K HaMm BABOe W OyneT Torga O/vke TPOHHOM
3Be3/bl a LlenTaBpa.



Macwima6 eéce/neHHOU

Bo3Bpatumcsi K TOU yMeHbLIEHHOW MOJe/Id COJTHEYHOU CUCTeMbl, KOTOPYIO
MbI MBICJIEHHO W3TOTOBW/IM TI0 yKa3aHUSIM [VIaBbl O TJlaHeTax, U Mornpobyem
[IOCTPOUTH ee, BKJIFOUMB MUD 3Be3Z. UTo rnonyuurcs?

Bbl moMHMTE, uTO B Hatteit Mogenu ComHile n306paxkanoch mapoM 10 cM B
[ivyaMeTpe, a BCS IUIaHeTHasl CUCTeMa — Kpyrom c rornepeuHvkoM B 800 m. Ha
Kakux pacctosiHusix ot CosHIa c/iefioBajio Obl TTIOMeCTUTh 3Be3/Ibl, eC/IU CTPOTO
TIPUJIEP)KMUBAThCS TOTO ke Maciitaba? HeTpynHO paccuuTaTh, UTO, Harpumep,
[Tpokcuma lleHTaBpa — camasi G/v3Kasi 3Be3/la — OKa3ajach Obl HAa PaCCTOSIHUU
2700 km; Cupuyc — 5500 kM, Agbramp — 9700 KM. DTUM «OMM>KAUILIAM»
3Be3aM Jaxe Ha Mojend Obuio Obl TecHo B EBpome. [lnsi 3Be3n Oonee
OT[la/IeHHbIX BO3bMEM Mepy KpynHee KwioMerpa — uMeHHO, 1000 kw,
Ha3biBaeMyto MerameTpo (Mm). Takux egunHul Bcero 40 B OKPY’KHOCTU 3€MHOIO
mapa u 380 mexxay 3emsieit u JIyHoii. Bera Obisia 661 B Hallleit MoJienid yzaneHa
Ha 17 Mwm, Apkryp — Ha 23 Mwm, Kanenna — Ha 28 MwM, Peryn — Ha 53 M,
Heneb (a Jlebens) — 6onee uem Ha 350 M.

Pacumdpyem 310 nocnegHee ynciio. 350 Mm = = 350 000 KM, T. e. HEMHOTO
MeHbllle paccTossHus 0 JIyHbl. Kak BUAWM, yMeHbLIeHHass MOZe/b, B KOTOPOU
3emns — Oy/naBouHasi To/ioBKa, a CosiHIje — KPOKeTHBIN I11ap, cama mpuobpeTaet
KOCMHUecKue pasmepsl!

Haiiia Mofienb elije He focTpoeHa. KpaiiHue, Haubosiee OT/jaieHHbIe 3Be3/bl
Muieunoro ITytu, pasmectsarcsa B mozenu Ha pacctossauu 30 000 Mm — noutu B
100 pa3 gasnbiie Jlyasl. Ho Mneunsiii [TyTe — He Bca BceneHHasi. [lajieko 3a ero
TripefiesiaMM PacrioIOKeHbl [Ipyrve 3Be3[Hble CUCTEMbl, HallpuMep Ta, KOTopast
BU/IHA JiaKe TPOCTHIM IJIa30M B CO3Be3[juu AHAPOMe/bl, WU TaKXe [JOCTYITHbIe
HEBOODPY>KeHHOMY 3peHUI0 MaresisiaHoBbl O6saka. Ha Haltieit Moziesii MpUIILIoCh
Ob1 pecTaBuTh Manoe MarenyianoBo O6/1ako B BUjle 00beKTa C MorepeuHrKoM
B 4000 Mwm, Bonbuioe — B 5500 Mwm, ygamuB ux Ha 70 000 Mm ot mMopgenu
Mineunoro ITytu. Mogenu TyMaHHOCTU AH/ZIpOMeZIbl MBI IOJ/KHBI ObUTH OBbI 1aTh
rioriepeyHrk B 60 000 Mm u oTOABUHYTE ee 0T Mogenu MneuHoro [Tytu Ha 500
000 Mm, T. e. IOUTH Ha JeUCTBUTENBHOE paccTtosiHue FOmuTepa!

Camble oTganeHHble HeOecHble OOBEKTb, C KaKUMU HMeeT [iefio
COBpeMeHHasi aCTPOHOMMS], — 3TO CKOIUIeHHs Ta/JlakKTHK [JajieKo 3a Ipezeiamu
Haitero Miyeynoro IIytu. Paccrosnue ux ot Cosua mnipesbitiaer 1 000 000 000
CBeTOBbIX JieT. llpexcraB/isieM uyMTaTe/ 0 CaMOCTOATE/NIBHO PAacCUUTaTh, Kak
JO/DKHO M300pasuThesi TIo[j00HOe paccTosiHue B Hallled Mofenu. Bmecrte ¢ Tem
yuTaTesb IOAYUYAT HEKOTOpoe TMpeJCTaBleHHWe O pasMepax TOW 4YacTH



BCEJIEHHOW, KOTOpasi [JOCTyHa ONTUYECKUM CpeACTBaM COBPEMEHHOU
aCTPOHOMUH.

Psii OTHOCALLMXCSL CrOfia COIIOCTAB/IEHUM uWTare/b HaWeT TakkKe B MOeH
KHUTe «3HaeTe JI1 Bbl (DU3UKY ?».

WHTepecyrommMcss  0COOEHHOCTSIMU 3Be37l W YCTPOWCTBOM 3Be3[HOMU
BCeJICHHOW COBeTyeM BHUMATeJIbHO MPOUNTAaTh C/IeAyIolue KHUTU:

Boponuo-BenbsimuHoB b. A., Odepku o BcesieHHOU. W34, 5-e. ®du3marrus,
1964.

ArexsiH T. A., 3Be3qHas BceneHHas. W37, 2-e. T'ocTtexusaar, 1955.

HopoxkuH H.A., Kocmoc. 3aragounsiii mup Bceenennou. ACT: Actperib:
Epmak, 2004.



I /1aBa nATas
TAT'OTEHUNE

U3 nywiKu geepx

Kyna yman Obl cHapsi[, MyIIeHHbIi OTBeCHO BBepPX U3 MYIIKH,
yCTaHOBJ/IEHHOM Ha 3kBaTope? Takasi 3a/jaua 06Cy>kanach JieT ABa/ljaTh Ha3aj B
OZTHOM >KypHajie MPUMEHUTeNbHO K BoOoOpa)kaeMOMYy CHapsiy, MyIeHHOMY CO
ckopoctbio 8000 M B TiepBYHO CEKyH[y; CHapsi[ 3TOT Jo/bkKeH yepe3 70 MUHYT
Joctrub BbICOThI 6400 KM (3eMHOro paguyca). Bor uto nucan xypHast:

«Ecy cHaps/ BbINylleH OTBeCHO BBEPX Ha 3KBaTope, TO OH [P BbLIETe U3
opyzusi o6/aziaeT elrle U KPyroBOM CKOPOCTBIO TOUeK SKBaTopa I0 HarpaB/IeHHIo
Ha BoCTOK (465 wm/c). C 23TOll CKOPOCTBbIO CHapsii OyneT TepeHOCUThCS
rapasuiesibHO 3kBatopy. Touka Ha BbicOTe 6400 KM, HaxOAWBIIAACA B MOMEHT
BBICTpe/ia OTBECHO HaJl TOYKOW OTIIpaB/IeHUs] CHapsiZia, repeMellaeTcs o Kpyry
[IBOMHOIO pajuyca C JBOWHOK CKOpPOCThIO. OHa, C/efoBaresibHO, OlepekaeT
CHapsiZ; B BOCTOYHOM HaripaBieHud. Korjga cHapsii JOCTUTHeT BBICLLIEW TOYKH
CBOEro myTH, OH OyZleT HaXOAUTbCS He OTBECHO Hajl MyHKTOM OTIPaBJieHUs], a
OTCTaHeT OT Hero K 3amany. To >ke Tpou3oieT M mpyd 0OpaTHOM TMaJeHUU
cHapsifia. B pe3ynbrate cHapsij 3a 70 MUHYT mosieTa BBepX U 00paTHO OTCTaHeT
nipumMepHo Ha 4000 kM K 3arafy. 371ech U Cle/lyeT OXKUZaTh ero nageHus. YToowl
3aCTaBUTb CHapsiJ, BO3BPAaTUTHCA B TOUKY OTIIPaBJIeHUs, C/eAyeT BbITyCTUThb ero
He OTBeCHO, 8 HEMHOI'O HaKJIOHHO, B HallleM CJly4ae — C HAaKJIOHOM B 5°».

CoBepilieHHO WHaue peliiaeTcs nofobHas 3asaua K. ®nammapruoHOM B ero
«ACTPOHOMUM»:

«Ecnu BbICTpeUTh U3 MyIIKU, 0OpaTUB ee TIPSIMO BBepX, K 3eHUTY, TO /[P0
CHOBa yTmaJleT B >KepJso IMYLIKHW, XOTA 3a BpeMsl ero ropbemMa U HUCXOXKIEeHUS
MyllKa IepeABUHeTCsS C 3emsied K BOCTOKY. [IpvuvHa oueBugHa. Anpo,
MOJHUMAsICb BBEpPX, HUYEro He TepseT W3 CKOPOCTH, COOOIeHHOW eMy
ABKeHreMm 3emid. [losyyeHHble UM [1Ba TOJIUKA He TIPOTUBOIOJIOKHBI: OHO
MOXXeT TIPOWTU KUJIOMETP BBEPX U B TO JXe BpeMs CZeJarb, Harnpumep, 6 KM K
BOCTOKY. [IBM>KeHHe ero B TIPOCTpPAHCTBe OyJeT COBepIaTbCs IO JuaroHaau
rapa’suiesiorpamMma, OJHa CTOpOHa Kotoporo 1 km, apyras — 6 km. BHu3 nog
B/USIHUEM TsDKECTU OHO OyleT [BUTaThCs IO APYrod guaroHanu (BepHee, TIO
KPUBOW, BCJIeZICTBHE TOrO, UTO MaJileHue YCKOPeHHOe) U KakK pa3 yraZJeT CHOBA B



KepJIo TyILIKY, KOTOPast MO-TIPe)KHeMY 0CTaeTCsl B BepTUKa/JIbHOM I10/I0KEHUN».

«[Ipou3BecTy Takol OMBIT ObLIO OBbI, OAHAKO, [JOBOJILHO TPYJHO, —
nipubaBsier PraMMaproH, — MOTOMY UYTO PeKO MOYKHO HaWTH MYIIKY, XOPOIIIO
KamMbpoBaHHYIO, W OUeHb HeJIeTKO YCTaHOBUThH ee COBEpIIeHHO OTBECHO.
Mepcen u IItu neitamuce 310 cgenarb B XVII B., HO OHM Jake U BOBCe He
Hall/IA CBOEro s/pa Mocje BbICTpesia. BapvHbOH Ha 3aryiaBHOM JIMCTe CBOEro
counHeHusi «HoBble cooOpakeHusi o TaroteHun» (1690 1) mnomMecTuna
OTHOCSILUICS CHOZja PUCYHOK (MBI €ro BOCIPOM3BOAMM Ha 3acTaBke). Ha HeMm JBa
Hab/ro/1aTe s — MOHAaX Y BOEHHBIM — CTOSIT BO3/le HaBe/IeHHOW Ha 3eHUT MYIIKU U
CMOTPSIT BBepX, KakK Obl CJiefisi 3a BBIMYIEHHbIM siApoM. Ha rpaBrope HaJImuCh
(mo-dpaHIy3CKH):

«¥Ynager mu obpaTHO?» MoHax — MepceH, a BoeHHbI — [ITU. 3TOT
OMaCHbIM OMBIT OHU TPOU3BOAW/IM HECKOJbKO pa3 M TaK KaK He OKa3aaucCh
HACTO/bKO METKHMHU, UTOOBI SJPO YTOAW/IO UM KakK pa3 B rOJIOBY, TO 3aK/IFOUUIIH,
YTO S7JpO OCTa/0Ch HaBCerja B Bo3jyxe. BapyvHbOH yAuB/seTcsa 3TOMY: «Sapo,
BUCALLlee HaJ HammMu ronosamu! Ilovctune yausurtensHO!» IIpy nmoBTOpeHUU
orbiTa B CTpacOypre siipo OTHICKAIOCh B HECKOJILKUX COTHSIX METPOB OT IMYIIKHU.
OueBU/IHO, Opy/AMe He ObIO HalpaB/IeHO CTPOTO BePTUKAJIBHO.

[Ba pemeHus 3a7auy, Kak BUJAUM, HAXOATCA B pe3KOM pasHomiacuu. OauH
aBTOp YTBepXJaeT, UTO AP0 ymnajeT JajeKko K 3arajy OT MecCTa BBICTpera,
ZPYTOM — UTO OHO JIO/DKHO YIaCTh HEIPEMEeHHO B »Xepsio opyaus. Kro e npas?

Crporo roBopsi, HeBepHbI 00a pellleHus, HO (IaMMapHOHOBO TOpa3/o
Omke K UCTUHe. SIAPO O/DKHO yracTh K 3anady OT MYIIKH, OHAKO He CTO/b
3HAUMTe/IbHO, KaK YTBEpPKZaeT TepBbiii aBTOpP, U HE B CaMOe >KepJio, Kak Obii
ybexx/1eH BTOPOiA.

3aziaua, K COXKaJeHHI0, He MOXKeT ObITh pellleHa CpeJICTBaMU 3/ieMeHTapHOU
Marematuku. [lodTOMy orpaHuuych JMilIb TeM, YTO IIpUBeAy 37eChb
OKOHUaTe/IbHbIN pe3y/bTar.

Ecmu 0003HauMM Haya/ibHYH) CKOPOCTB $iipa uyepe3 V YIVIOBYHO CKOPOCTb
BpallleH!s1 3eMHOI0 111apa yepes IiI, 8 YCKOpPeHUe CUJIbl TSKeCTH uepes g, TO JJ1S
pacCTOsSIHUS X TOYKM TMaZleHus sjApa K 3anajy oOT IIYLIKU [10/Jy4aroTcs
BbIpa)KeHUS:

Ha 3KBaTope ®

a Ha IIMpoTe ¢



[Tpumensisi hopMysy K 3ajjaue, MOCTaBAeHHOW TIePBbIM aBTOPOM, UMEEM

2
n= —,
86164
v= 8000 m/c,
g=9.8mM/c’,

[TogcTaBUB 3TH BeJIMUMHLI B 1epBYI0 (hopMyiy, rosydaem X = 520 KM: siipo
ynagetr B 520 km K 3anagy oT nymku (a He B 4000 KM, Kak AyMas mepBbId
aBTOD).

Uro ke maer dopmyna Ajs ciayyasi, pacCMOTpeHHOro drammMapuOHOM?
BricTpesn ripousBefieH Obll He Ha 3KBaTope, a 6;m3 Ilapmka Ha mmpore 48°.
HauanbHyr0 CKOpPOCTh sijpa CTapyHHOW NylKW mpuMeM paBHou 300 wm/c.
[TopcTaBuB BO BTOPYIO (hopMYyI1y

I
V86164
v =300 m/c,
g=9.28 m/c?,

p = 48°,

rnonydaem x = 18 M; siapo yrazet Ha 18 M K 3amajly oT NyliKy (a He B caMoe
)KepJio, Kak Tosaraa (ppaHily3cKuii acTpoHoM). [Ipyd 3TOM, KOHEUHO, HAMU He
ObIJIO MPUHATO BO BHUMaHKWE BO3MOKHOE OTK/IOHSIOIIIee /elCTBHe BO3ZYIITHBIX
TeueHuH, CriocoOOHOe 3aMeTHO UCKAa3UTh 3TOT Pe3y/IbTar.

Bec Ha 6oabwioll ebicome

B pacueTax HPEALIAYIHEI‘;I CTaTbM IIPUHHUMAJ/IOCH, MeXAy IIpOYrM, B
C006pa>KEHI/Ie OaHO O6CTOHT€J'IBCTBO, Ha KOTOpO€ MbI He O6paTI/IJ'II/I A0 CHX IIop



BHUMaHUS uuTtaress. Peub uzeT o TOM, UTO MO Mepe yJajieHusi OT 3eM/IU ChJia
TSDKeCTH ocjlabeBaeT. TsDKeCTh eCTh He UTO MHOE, KaK ITPosiB/IeHHe BCeMUPHOTO
TATOTEHUs], a CWIa B3aUMHOIO TIPUTSDKEHUS [BYX TeJ TMPU BO3pacCTaHUU
pacCTosiHUS MeXXy HUMU ObIcTpo ocsiabeBaet. CornacHo 3akoHy HbroToHa cuma
TIPUTSDKeHUs yObIBaeT TMPOMOPI[MOHANIBHO KBaJ[paTy pacCTOSHUS, TIPH 3TOM
paccTossHUe CjielyeT CUWTAaTh OT L[eHTpa 3eMHOro Iiapa, MOTOMYy 4TO 3eMJs
TIpUTATUBaeT BCe Tejla Tak, CJIOBHO BCA ee MacCa COCpeJOoTOYeHa B L[eHTpe.
[TosTomy cua nipuTsbkeHus1 Ha BbicoTe 6400 KM, T. e. B MeCTe, yJaJl€eHHOM OT
1[eHTpa 3eMJId Ha 2 3eMHBIX pajinyca, ocjiabeBaeT B ueThIpe pa3a Mo CPaBHEHUIO
C CWJIOM TIPUTSDKEHUST Ha 36 MHOU MOBEPXHOCTH.

[ns  OpollleHHOTO BBepX apTWIJIEPUHCKOTO CHapsiia 3TO0 JIO/DKHO
TIPOSIBUTBCSI B TOM, UTO CHAapsi/i TIOAHUMETCS BbIlle, YeM B C/y4yae, eC/Iu Obl
TSDKeCTh C BBICOTOM He yObIBasia. /11 cHapsiJja, BBIMYII[EHHOTO OTBECHO BBEPX CO
ckopoctbro 8000 M B CEeKyH[y, Mbl TIPUHSJIA, UTO OH TIOAHHUMETCS [0 BbICOTHI
6400 kM. Mexxay TeM, eC/iM BBIYMC/IWUTH BBICOTY MOJHSATHUSI 3TOTO CHapsifia 1o
oO1ien3BecTHOM (hopMysie, He yUWThIBarOIel 0C/1ab/ieHusT TSYKeCTH C BbICOTOM,
TIOJIyUUTCSI BBICOTA BJ[BOe MeHbIlas. CreaeM 3TO BbIUMCAeHHe. B yueOHMKax
GU3MKM Y MeXaHUKW TPUBOAWTCS (opMysa [/ BBIYMC/IEHUS BBICOTHI h
TIOJIHATHS Tesia, OPOIIIEHHOTO OTBECHO BBEPX CO CKOPOCTBIO V TIPU HEM3MEHHOM
YCKOPEHUU CUJIbI TSPKECTH (!

L
]

h=

]
o

Tnst cayvas v = 8000 m/c, g = 9,8 m/c? nonydaem

80007

h="993

= 3265 000 m = 3265 KM.

OTO TIOUTU BJABOE HW)KE TOM BBICOTHI MOJHSTHS, KOTOpas YyKa3aHa B
nipeapiayiieit cratbe. Pa3Hornacue o0yc/oB/ieHO, KaK y»Ke TOBOPUIOCh, TeM,
yTO, TIO/Ib3YSICh (opMynamMu yueOHHMKA, Mbl He TIPDUHSUIA BO BHHUMaHUe
oc1abeHyst CUJTbI TSDKECTH C BBICOTOM. SICHO, UTO eC/IM CHapsiJ, PUTATHBAETCS
3emsiei ciabee, OH ZI0/DKEH TPH AAHHOM CKOPOCTH TIOJHSTHCS BHIIIIE.

He cremyeT CriemmTh C 3akK/IOUeHHEM, UTO TPUBOAUMBIE B yueOHHKax
dbopMy/sibl 711 BBIUMCIEHWS BBICOTBHI TIO[/béMa Teja, OpOIIeHHOTO BBEPX,
HeBepHbl. OHM BepHbl B TeX TrpaHUIlAX, [JI1 KOTOPBIX MpeJHa3HauyarTCs, U



CTaHOBATCSI HEBEPHBIMM JIMIIb TOTJa, KOTJa BBIUKMC/IWTE/b BBIXOAWT C HUMM 3a
yKa3aHHble rpaHulbl. [lpeaHa3sHauarOTCsi ke 3TU  (QopMy/bl [s BecbMa
HeOO/MbIIMX BBLICOT, TI7le oc/iabseHre CUbl  TSPKECTU  ellje  HACTOJILKO
He3HauuTebHO, UTO UM MOXKHO TipeHeOpeub. Tak, A/t cHapsja, OpoIeHHOTo
BBepX C HauajbHOM ckKopocThio 300 m™/c, ociabseHrde CUJTbI  TSDKECTU
CKa3bIBaeTCsl BeCbma MaJio.

Ho BOT MHTepeCHBIN BONPOC: OLyTUTEIbHO JIA YMEHbLLIEeHe CUJIbI TSKeCTH
O7I1  BBICOT, C KOTODbIMM WMEIOT JieJl0 COBpeMeHHas aBualuus U
BO3/yXOIlIaBaHWe? 3aMeTHO JIM y)Ke Ha 3TUX BbICOTax yMeHbIlleHWe Beca Tes? B
1936 r. netuuk Biagumup KokKWHaKU MoJHUMA/ B CBOEW MalllMHe pa3/uyHble
Tpy3bl Ha OOJBIITYIO BBICOTY: % T Ha BbICOTY 11 458 M, 1 T—Ha 12 100 M 1 2 T Ha
11 295 m. CnpammBaeTcsi: COXpaHSAIU JIM 3TU IPYy3bl HA yKa3aHHbIX PEKOPJAHbIX
BBICOTaX CBOM MEePBOHAYa/IbHbIM BeC WIU Tepsi/ii TaM 3aMeTHYI0 ero uyactb? C
TIepBOr0 B3IVIs/la MOKET Ka3aTbCsl, YTO MOABEM HaJ, 3eMHOU INOBEPXHOCTBHIO Ha
[leCATOK C JIULIHUM KWIOMEeTPOB He MOXKET 3aMeTHO YMEHBLIWTb BeC Ipy3a Ha
TakoW Oosibiiol miaHeTe, Kak 3emssi. Haxofsick y 3eMHOU MMOBEPXHOCTH, TPY3
OTCTOSI OT ILieHTpa Haileu I1ulaHeTbl Ha 6400 kM; moaHsTHe Ha 12 KM
yBeJIMUMBaeT 3TO paccTosiHue A0 6412 km: mpubaBka Kak OyATo uepecuyp
HUUTOXKHAasi, UTOObI MOTI/Ia CKa3aTbCs yObUlb B Bece. Pacuert, omHako, TOBOPUT
Zipyroe: roreps Beca 1oJjiy4yaeTcs J0BOJIbHO OLLlyTUMasl.

BBINOTHUM  BBIUMC/IEHHE IS OJHOIO CJ/lyyasi: Harmpumep, AJs TOoAbema
Kokkunaku ¢ rpy3om 2000 kr Ha 11 295 m. Ha 3101 BBICOTE CaMO/IeT HaXOAUTCSA
Jlajibllle OT LieHTpa 3eMHOTI0 11apa, Hexkesii npu crapre, B 6411,3/6400 pas.

Cuna npuTsbkeHust ocyiabeBaeT 37eCh B

v -
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6400 6400

CnenmoBarenbHO, TPY3 Ha yKa3aHHOMW BLICOTe /IOJKEH BECUTh

2000:|1 1.3
| '[*ﬁiﬂﬂl '

Ec/y BBIMOMHUTE 3TO BbIUMCAeHUe (/i1 yero yAoOHO BOCII0/Ib30BaThCS
npreMaMy npubmKeHHoro pacueta, 4! To BeisicHuTCs, yTO Tpy3 B 2000 KT Ha
PeKOp/HOM BbICOTe BeCus To/ibKO 1993 Kr; oH cTasn Ha 7 Kr Jjierue — yOblib Beca
JIOBOJIBHO OLyTUTenbHasA. KumorpamMMoBasi Tpst Ha TakOM BbICOTE BBITSTMBasia



ObI Ha PY>KUHHOM Oe3meHe TobKo 996,5 1; 3,5 I Beca TepsieTcsl.

Eme O6osblllyl0 TOTEpPI0 Beca [IO/DKHBI ObUM  OOHApPY)KUTb — HAIIH
CTpPaTOHABTHhI, JOCTUTIINE BbICOTHI 22 KM: 7 T Ha KaXK/bIi KWJIOTPaMM.

s pekopgHoro nogbema jetuvka FOmaineBa, nogussiiero B 1936 r. rpys
B 5000 Kr Ha BbicOTy 8919 M, MO)KHO BBIUHC/IEHMEM YCTaHOBUTD OOIIYIO TTIOTEPIO
Beca rpysom B 14 Kr.

B 1959 r. netuuk B.K. KokkrHaku moaHsi Ha camosiete NJI-18 Ha BbICOTY
12 118 m rpy3 B 20 T, B 1961 r. 3kunax B cocraBe .M. CyxomnuHa, I1.B.
Conpgarosa, H.®. HocoBa, B./. borganosa Ha TY-114 niogHsi Ha 12 535 m rpy3
B 30 035 kr. Ilosb3ysich W3/IOKEHHBIM BBIllE, UUTaTe/ib 0e3 Tpyda CMOXKeT
BBITIO/THUTD BBIUMC/IEHUE TOTO, KaK Be/vKa Obljia B 3THUX C/yuasix MoTepsi Beca.

C yupKy/nem no niaHemHbIM Nymsm

V3 Tpex 3aKOHOB IIJIAHETHBIX [BWXEHUH, C OrPOMHBIMU YCUIASAMU
BBIDBAaHHBIX y TIPUPOAbI reHueM Keriepa, HauMeHee TOHSITEH [JI1 MHOTHUX,
TIOXKaJIy !, TIepPBbIiA.

3aKOH 3TOT yTBep)K/aeT, UTO IJIaHeThl JBWKYTCA MO 3/urcaMm. [louemy ke
MMeHHO 110 37uricam? Kasanock 6bl, pa3 oT CosHija BO BCe€ CTOPOHBI UCXOAUT
OiHaKOBasi CUja, ocsiabeBarolas € y/jareHueM B OJUHAKOBOM Mepe, TO TIaHeThbl
JO/mKHBI 00x01uTh COJTHIIE 10 KPyraM, a HUKAaK He TI0 BBITSHYTHIM 3aMKHYTBHIM
MyTsM, B KOTOPbIX COJIHLIE K TOMY >Ke He 3aHMMaeT LIeHTPa/JIbHOrO TMOJI0XKEHUSI.
Hemoymenuss  1ofjoOHOTO  pofia  UCUepbIBaIOle  Pa3bsICHSIIOTCS  MPU
MaTeMaTHUueCKOM pacCMOTpeHuM Borpoca. Ho HeoOX0[UMbIMU TO3HAHUSMU U3
BBICILIEli MaTeMaTUKU BJaZIel0T JIMIllb HeMHOTrHe /Ipy3bsi HeOa. [TocTapaemcs ke
cienatb OL[yTUTEe/bHOU TNPaBU/IBHOCTb 3aKOHOB Keruiepa /i Tex HalMx
yuTaresier, KOTopble MOT'YT PacropsbKaTbCsl TOJIBKO apCeHasioM 3j1eMeHTapHOU
MaTeMaTHKH.

BOOpY>XMBIIUCH LUPKY/eM, MacITaOHOW JMHENKONW U OOJBIINM JTUCTOM
Oymaru, OyneM camMu CTpOUTH TUIaHETHbIe MYyTH U TaKuM oOpa3oMm ybeaumcs
rpadyyecKy, 4TO MOMYYarTCS OHU TaKWMH, KaKUMH JIO/DKHBI ObITh COTJIACHO
3akoHam Keriepa.
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Puc. 83. Cuna npumsdceHuss niaaHembt ConHyem ygeauyugaemcsi C
YMeHbUWeHUeM pacCmosiHUs

[BV>KeHMe TIaHeT YIIpaB/sieTCs CUJION TATOTeHUs. 3aiiMeMcs ero. Kpykok
B MpaBoil yactu puc. 83 n3obpakaeT HeKoe BoOOpakaemMoe COJIHIIE; BI€BO OT
Hero — BooOpakaemasi TjlaHeTa. PacctosiHe mexay HUMU mycTh Oyger 1 000
000 KM, Ha uepTe)ke OHO TIpeficTaB/ieHo 5 cM — B MaciiTabe 200 000 km B 1 cm.

Crpenka B 0,5 ¢cM [JuHBI U300pakaeT CUY, C KakoW TPUTSATUBAETCS K
CosHuy Hama maHeta (puc. 83). IlycTh Teneps IjiaHeTa MOJ I€MCTBUEM ATOU
cunbl pubmu3unack K CoJHIy YU HaXOAWUTCS OT Hero Ha paccTtossHuM Bcero 900
000 kwm, T.e. 4,5 cM Ha Halllem yeprexe. I IpuTsykeHue 1taHeTsl K CO/HLYY Terepb
YCU/IUTCSL TIO 3aKoHy TsiroTeHust B (10/9)%, T. e. B 1,2 pasa. Eciu paHbliie
TIpUTSDKeHWe n300pakeHO ObLI0 CTpenkoi B 1 eAUHUILY AJ/IMHBI, TO Terepb Mbl
JOJDKHBl TipUzatb cTpenke pasmep 1,2 exununel. Korgma paccrosiHue
ymenbuTcs 10 800 000 KM, T. e. 10 4 CM Ha HallleM yepTexke, CUjia IPUTSKeHUs
Bo3pacteT B (5/4)? T. e. B 1,6 pa3a, 1 1306pa3uTCs CTPe/KOM B 1,6 eIUHUIIBL.

[Tpu panbHetiem npubamkeHny TiaHeThl K CosHIy 10 pacctosiHus 700,
600, 500 ThiCSIYU KM CWJia MIPUTSKEHUSI COOTBETCTBEHHO BBbIPA3UTCS CTPe/IKaMU B
2, B 2,8 U B 4 elUHULIbI IJIUHBI.

Mo)kHO TIpe[icTaBUThL cebe, UTO Te >Ke CTpPeJKU H300paXkalOT He TOJbKO
TIPUTATUBAIOLLIE CU/Ibl, HO M TlepeMelleHUs,, KOTOpble Tej0 COBepllaeT IOf,
B/IMSIHUEM 3THUX CW/I 3a €eJUHUL]y BpeMeHU (B 3TOM Cjiyuyae IepeMelleHUs
TIPOTIOPI[MOHAJIbHBI YCKOPEHUsIM, a CTaio ObITb, W cuiaMm). B manbHeMImx
HalllUX TIOCTPOEHUSIX Mbl Oy/leM T10/Ib30BaThCsl 3TUM UEPTEXOM KaK T'OTOBBIM
MaciiTaboM repeMerrieHui TIaHeThI.

[TpucTynuM Terepb K TOCTPOEHUIO MYTH TIJIaHeThI, 0Opalliaroiieiicsi BOKPYT
Connua. ITycTe B HEKOTOpBIM MOMEHT IlJlaHeTa TOM »Ke MacChl, UTO U cenyac
pacCMOTpeHHasi, ABUrasiCb B HampaBieHMd WK cO CKOpPOCTbIO B 2 e[VHULIbI



JUTMHBI, ouyTuaachk B Touke K, Haxopsuelcs Ha paccrosiauu 800 000 kM ot
Connua (puc. 84). Ha atom paccrosHuu ot CofHIla ero TpUTsbkeHue Oyzrer
JIeICTBOBATh Ha IJIaHETYy C TaKOM CUIOW, UTO 3aCTaBUT ee B €JUHUI]y BpeMeHU
riepeMeCTUThCA 10 Haripas/ieHuto K CosHiy Ha 1,6 eqvHULBI [J/TMHBI; 38 TOT Xe
TPOMEXXYTOK BPEMEHU Tl/IaHeTa MPOJBUHETCS B MepBOHA4Ya/IbHOM HaripaB/IeHUU
WK Ha 2 epguHulbl. B pe3synsrare OHa mepeMecTUTCd 10 AuaroHamu KP
rapasuiesiorpaMmmMa, TIOCTPOEHHOro Ha repeMeleHusix K1 v K2; sta auaroHasib
paBHa 3 eIMHULIAM JJIUHBI (pUc. 84).

Puc. 84. Kak ConHye S uckpuensem nymb niaHembl WKPR

OuyTUBIIMCHL B TOYKe P, IaHeTa CTPEMUTCS [JBUraTthbCs [Jasblile I10
HaripaBieHnto KP co ckopocTero 3 envnHull. Ho B TO ke BpeMs moJi elCTBUEM
niputsbkeHus1 ComnHLa Ha pacctogsHud SP =5,8 OHa [j0/DKHa B Harpas/jieHuu SP
npoutd niytb P4 = 3. B pe3ynbrare oOHa TmipouieT JAuaroHaab PR
Tapa’sijiesiorpamMmma.

Masnbliie BeCTH TIOCTPOEHUE Ha TOM JKe UepTe)ke Mbl He CTaHeM: MaciiTad
ciiKoMm KpyrieH. [ToHSITHO, uTo yemM MaciiTab Mesbde, TeM OOJIBIIYIO YacTb
MyTUA TUIaHeThbl YAACTCS HaM TIOMECTHUTh Ha uepTeXXe U TeM MeHbllle OyzeT
Pe3KOCTh YIVIOB HapyllaTb CXOACTBO Hallle CXeMbl C HWCTHHHBIM I1yTeM
niaHetel. Ha puc. 85 gaHa Ta ke KapTuHa B Oosiee MenkoM Maciirabe s
BooOpakaemoro ciayuasi Bcrpeun CosHIIa ¢ KakuM-HUOy/Ib HeOeCHBbIM TeJioM, T10
Macce TIOZIOOHBIM BBIIIEYTIOMSIHYTOM TUlaHeTe. 37iech SICHO BUAHO, Kak CosHile



OTKJ/IOHSIeT II/IaHeTy-TIpulliesiblia OT ee IepBOHAuyaJbHOIO IyTU M 3acTaBiisieT
cnenoBarb 110 KpUuBou P—I—II-I11-IV-V— VI. ¥Yr/ibl NOCTPOEHHOIO MyTH 3/jeCh He
TaK pe3KW, U OT[e/IbHble T[I0JIOKEeHUs IUIaHeTbl HEeTPYAHO YrKe COeAVHUThb
TJIABHOM KPUBOU JIMHUEU.

Uro ke 310 3a KpuBasg? OTBeTUTb Ha 3TOT BOIIPOC I[IOMOXKET HaM
reometpus. Hanoxute Ha ueprex (puc. 85) /JMCTOK Mpo3pauHoi Oymaru u
TiepeHecrMTe Ha Hee 11eCTb IIPOM3BOJIBHO B3ATHIX TOYEK IJIAHETHOIO IYTH.
BbiOpaHHble 1iecTh Touek (puc. 86) mepeHymepyiTe B H000M TOpsiiKe U
coequHUTe MeXTy co00i1 B TOM ke MOC/eloBaTe/TbHOCTU MPSMBIMU OTpPe3KaMH.
Bbl moslyurTe BIKWCAHHYIO B MYTh IJIaHETHI LLIECTUYTO/NBbHYI0 (PUTYPY YacThbiO C
repeKkpelMBarLMMUCca CTopoHaMu. [Ipogo/mkure Temeps mnpsmyro 1-2 110
riepeceueHusi ¢ iuHueln 4-5 B Touke I TakuMm >ke 0b6pa3om monyuute Touky I Ha
repeceyeHyy NpsaMbix 2—3 U 5—6, 3atem TOuky III — Ha nepeceueHuun 3—4 u 1-6.
Ecmu uccnenyemass HaMy KpyBasi eCTb OJHO M3 TaK Ha3bIBaeéMbIX «KOHUYECKHUX
ceueHui», T. e. JIUNC, Tapabosa wuau runepbona, To Tpu Touku I, Il u
Il nomxHBI OKa3aTbCAd HAa OJHOM IPSIMOM JIMHMU. TakoBa reoMeTpUuecKas
Teopema (He W3 UKC/Ia TeX, UTO MPOXOJATCS B CpeJHEel ILIKOoJe), HOCALas
Ha3BaHUe «111eCTUyroybHUKa [lackasa».

——
-0~ _

Puc. 85. ConHye omknoHsiem naaHemy P om ee nepeoHauanbHO20 npsiMo2o
nymu, 3acmaesisi ee ONUChbI8AMb KPUBYHO AUHUIO



TijaTebHO BBITIOJIHEHHBIA UepTeX BCerZa /JacT YKa3aHHbIE TOUKH
TiepeceueHust Ha OJJHOM MTPSIMOM. DTO ZI0Ka3bIBAEeT, UTO UCC/IeyeMasi KpUBasi eCTh
mbo snmunic, mmbo mapabona, 6o rurepbona. K puc. 85 mepBoe, oueBH/HO,
He TIOAXOAUT (KpWBas He3aMKHYyTasl), 3HAuWT, IJIaHeTa [ABWrajaach 371eCh II0
napabosie wmu rurepbosie. COOTHOLIIEHHWE TT€PBOHAYA/LHONW CKOPOCTH W CHJIBI
NPUTSDKEHWsT  TakoBO, uTo Co/HIIe JIMIIb  OTK/IOHSET IIJIaHeTy  OT
TIPSIMO/TMHEHOTO MYTH, HO He B COCTOSIHMM 3aCTaBUTh ee 00palaTbCsl BOKPYT
cebs1, «3aXBaTUTb» e, KaK FOBOPST aCTPOHOMBI.

Puc. 86. I'eomempuueckoe OokazamenbCmeo, UMo njaaHembl OBUNCYMCS
gokpy2 Co/HYa no KOHUUecKuM ceueHusim (nodpobHocmu 8 mexkcme)

[Toctapaemcsi Temepb TMOAOOHBIM ke 00pa3oM YSICHUTh BTOPOW 3aKOH
[JBIDKEHUS] TIJIaHEeT — TaK Ha3blBaeMbld 3aKOH Iuioujazeil. Paccmorpute
BHUMarenbHO puc. 21, (ctp. 59). /JIBeHa/llaTh HAMEUEHHBIX Ha Hell TOUeK JeJisT
ee Ha 12 ydyacTKOB; OHM He paBHbI MO [JjIMHE, HO HaM HW3BECTHO, UTO OHU
TIPOXOJATCS TJIaHeTOW B ofuHakoBoe BpeMs. CoelWHWB TOUKU 7, 2, J u T. [.
¢ Conniem, nonyuute 12 ¢uryp, KoTopbie NPUOIKEHHO MOXKHO TPe/ICTaBUTh
TpPeyroJibHUKaMu, eC/id COeJUHUTh TOUKU XopAamu. VI3MepuB MX OCHOBaHUS U
BBICOTBI, BBIUMCIUTE WX IUioau. Bbel ybemuTech, UTO BCe TPEYrOJbHUKU
VMMeEIOT OZIMHAKOBYIO IMJIOIIQ/b. [IpyrumMu cjoBamu, Bbl MPUXOJUTE KO BTOPOMY
3akoHy Kerepa:

Paduycbi-eeKmopbl  njiaHemHbIX OpOUM  onuchieardm 6 paeHble
npomex}cymku epeMeHU paeHble naowjaou.



I/ITaK, LUPKYJ/Ib [0 M3BECTHOM CTereHu IIOMOraeT IMOCTUYb repBbie OBd
3dKOHd ITJIAHETHBIX ,qBH)KEHHﬁ. YT0oORI YACHHUTD cebe TPETI/Iﬁ 3dKOH, CMEHHUM
LOUPKYJ/Ib Hd I1€PO U IIpoAeideM HeCKOJIBKO YHC/I€HHBIX yr[pa)KHEHI/II‘;I.

ITadenue naanem Ha ConHye

3aZlyMbIBa/IMCh /iU BbI HajZl TeM, UTO MPOU30IIIO ObI C Halllel 3emsielt, eciu
Obl, BCTPeTHB MpENSTCTBUE, OHAa BHe3almHO ObLla OCTaHOB/IeHAa B CBoeM Oere
Bokpyr Connia? Ilpexxje Bcero, KOHEYHO, TOT OrPOMHBIM 3arac >SHEpruu,
KOTODBbIM HaJle/leHa Hallla IlaHeTa KakK [JBWXKYlLleecsl Teso, MpPeBpaTUTCs B
TETUIOTYy W HarpeeT 3eMHOW Iap. 3eM/isi MUMTCS TI0 OpOuTe B [IeCATKU pa3
ObiCcTpee Ty/IM, ¥ HETPYIHO BBIUMC/IUTD, UTO TIEPEXO] SHEPTUH €e [IBWKEHUS B
TeIVIOTY MOPOJUT Uy/IOBUILHBIN >Kap, KOTOPbIM MCHOBEHHO MPEBPaTUT Halll MUD
B UCTIOJIMHCKOE 00/1aKo pacKa/ieHHBIX ra30B...

Ho ecnu 6b1 Ja>ke 3eMJist TIpU BHe3alHOM OCTaHOBKe M30ersia 3TOW yuacTy,
OHa Bce-Taku oOpeueHa Oblyia Obl Ha OTHEeHHYO THOesb: yBiekaeMasi CosHIeM,
OHa ycTpemusiach Obl K HeMy C BO3pacTarolljeii CKOPOCThIO U Torrbsia Obl B ero
TIJITaMEHHBIX OOBATHSIX.

OTO pOKOBOe TajieHre HauajoCh Obl Me/lIeHHO, C Yeperiallibeii CKOPOCThIO:
B TepBYyI0 CeKyHAy 3emisi ripubmusmuiack 661 K CosHITy To/bKo Ha 3 MMm. Ho ¢
KaX/I0l CeKyHZIoOM CKOPOCTh ee [IBU)KEHUsI TIPOrDecCUBHO Bo3pacTana Obl,
JOCTUTHYB B mocyieqHio cekyHy 600 kM. C 3Toii HeBOOOpa3uMOM CKOPOCThIO
3eMHOM I111ap 0OpyImsicst Obl Ha packaseHHY 0 TToBepxHOCTh CosHIja.

HTepecHO BBIUMCIUTh, CKOJBKO BPEMEHM JJIU/CS Obl 3TOT THUOe/bHbIN
riepesieT, JI0AT0 7 TIPOAO/Kanach Obl aroHWsi Hailero oOpeueHHOrO MMpa.
Cpenate STOT pacueT NOMOXeT HaMm TpeTud 3akoH Kemsepa, KoTOpbIv
PACIpPOCTPaHsIeTCs Ha [IBWKEHWe He TOBbKO IJlaHeT, HO U KOMeT U BceX BOoobiIe
HeOeCHBIX Tesl, MABWXKYI[UXCI B MWPOBOM IIPOCTPAHCTBE II07 JeHCTBHEM
L[eHTPaJbHOW CW/Ibl TATOTeHUs. 3aKOH STOT CBsi3bIBaeT BpeMsi oOpalijeHus
TIJIaHeTHI (ee «rof») € ee pacctosHUeM OT CoJIHLIA U [VIaCHT:

Keadpambl epemeH oGpaujeHusi niaHem omHocsimest medcoy cobotl, Kak
KyObl 60/1bWIUX NO/yoCel ux opoum.

B Hamem ciyyae Mbl MOXKEM 3e€MHOH I1ap, npsaMmo JeTawud K ComHLy,
ynofoouts BooOpakaeMol KoMeTe, ABWXKYIIEMCS 10 CUIbHO BBITSHYTOMY,
CKaToOMy 3JUIMIICY, KpaHWe TOYKKA KOTOPOTO pacIiO/IOXKeHbI: OjHa — Ha 3€MHOU
opbure, npyras — B LieHTpe CosHila. bosbiiias momyock opOUThI TakKoW KOMETHI,
OYeBU/IHO, BJBOE MeHblIie OO0JIbIIION TTOYy0CH OpOUThI 3eMITH.

Bbrunc/iiM ke, KakoB [J0/bKeH Obul Obl OBITH Meprof obpallieHus: 3TOM



BooOpa)kaemMoii KOMeThI.
CocTaBuM MPOMOPIMIO HA OCHOBAHUU TpeTbero 3akoHa Keriepa:

(nepuon o6p. 3emn)’ (6. monyock op6. 3emian)?

(mepuon o6p. KOMeTHI)? (6. moayock op6. KOMeThI )

[Tepvogn obpaiieHnss 3emiu paBeH 365 CyTKam; IMpUMeM 3a eJUHUIY
OonbllyI0 TIO/TyOCh ee OpOWTHI, W TorJa OofbIlas MOAYOCh OPOWUTHI KOMETBI
BbIpa3uTcs ApoOkto 0,5.ITporopliys Hallla TPUHUMAEeT Terepb TaKoH B

365° I

2

(mepuon oGpanieHuss KOMETHI ) (0,5)

OTKyZa

(mepuon ofpatieHnsa KoMeThl)? = 3657 x l

CnenoBaTtesibHO,

nepuoa obpallieHHsa KOMeThl = 363 x L _ 369 .

NCING

Hac wuHTepecyeT, COOCTBEHHO, He TIOJHBIA TepPUOA OOpallleHus: 3TOU
BOOOpakaeMoli KOMeThbI, a MOJIOBKMHA TIepro/ia, T. €. POAO/KUTEILHOCTh TI0/IeTa
B OIUH KOHeI| — OT 3eMHOU opbuthkl A0 ConHila: 3T0 U Oy#eT UCKOMOe BpeMs
nagenus 3emyiv Ha CosnHLe. Beruricinm xe ero:

365 ,_ 365 _ 365 _ 365
J8 T 2.4J8 32 565

3HauMT, yTOOBI Y3HATh, BO CKOJILKO BpeMeHU 3emiis yriajia Obl Ha CosHile,
HY)KHO TIPOJO/DKUATENLHOCTh FOfa pasfenuTh Ha V32, T. e. Ha 5,65. 310
COCTaBUT KPYIJIbIM CUeTOM 65 JHEHN.

WTak, Mbl BBIYMCIWIM, UTO 3eMJisi, BHE3allHO OCTAHOBJIEHHAass B CBOEM
JBWKEeHUU 10 opbute, maziasa 6bi Ha CosHile B TeueHue Oosee uemM JABYX



MecsLeB.

Jlerko BuZETb, YTO MOJyuyeHHas BbIllle HAa OCHOBAaHWW TPeThHEro 3aKOHA
Keniepa mpocrtas (opmyna rnpumMeHMMa He K OFHOW TOMBKO 3emsie, HO U K
KaXK/I0M Apyrou muiaHeTe W Jlake K KaKAOMY CIyTHUKY. VMHaue roBopsi, UTOOBI
y3HaTb, BO CKOJbKO BpEeMeHM I[UlaHeTa W/IA CIIyTHUK yInagyT Ha CBOe
LIeHTpa/IbHOe CBETHU/IO, HY)KHO TIepUo/, UX obpalljeHts pasieauTh Ha V32, T. e. Ha
5,65.

[ToaTomy, Haripumep, Mepkypuii — camasi 6muskasi K CosiHIy TJlaHeTa, —
obparmmatoruiicss B 88 aneit, ynan 6u1 Ha CosHile B 15% aHen— HenrtyH, omuH
«To/l» KOTOporo paBHsieTcsi 165 Hammm rofiam, nafian 61 Ha CosnHile 29 nert, a
IInyToH — 44 ropa.

Bo ckonbko BpeMmeHu ynana Obl Ha 3emsto JIyHa, eciu Obl BHe3armmHO
octaHoBwICcs ee Ger? Jlenmum BpeMs oOpaiienust Jlynol — 27,3 aHsi — Ha 5,6:
TIOJIyYUM TIOUTH POBHO 5 AHeM. U He Tosibko JIyHa, HO M BCSIKOe BOOOIIe TeJlo,
Haxo/sIleecss OT HAaC Ha paccTosiHUM JIyHbl, Tlaziano Obl Ha 3eMJI0 B TeueHue 5
[THe, ec/id TOJIBKO eMy He coo0lijeHa Kakas-HuOy/b Haua/ibHasi CKOPOCTh, U OHO
rajiaeT, NOAUYUHSSACH JIMIIb JEeWCTBUI0 3eMHOIO MpUTsKeHus (BausiHue CosHLa
MbI paJy IPOCTOTHI 37jeCh UCK/ItoYaeM). [Tonb3ysach Toit ke (hopMysiol, HETPYAHO
TIPOBEPUTH MPOAO/DKUTENBHOCTD Mepesiera Ha JIyHy, yka3aHHywro K. BepHoMm B
pomaHe «/13 mymku Ha Jyny»48!

HakoeanbHsa BynkaHa

Ceiiuac  BbIBeIeHHbIM TIDaBWUJIOM  BOCIIOJIb3yeMCSl  [Ji1  pellleHus
mobonbITHOM 3afjauu U3 obsmactu Mmudonoruu. [peBHerpedeckuii mMud o
BynkaHe TOBeCTByeT, MeXXJy MPOYMM, UTO 3TOT OOT YPOHWI OJHAXKJbl CBOIO
HaKOBaJIbHIO, Y OHA Tiafiajia ¢ Heba 1ebIX 9 JHeU, TIpeXkie uem JojieTena [0
3emsu. [lo MHeEHUIO [peBHUX, CPOK 3TOT OTBeYaeT TIPe/CTaB/IE€HHI0 O
HeBooOpa3uMoii BbicoTe Hebec, Te oOuTaroT O0ry; BeJjb C BePIIMHBI X e0rCoBOM
TIMpaMK/Ibl HAKOBaJIbHS JlosieTesia ObI 10 3eM/id BCero B 5 ceKyH !

HeTpynHO, OfHaKO, BBIYUC/WTH, UTO BCe/IeHHasi APEBHUX T'PEKOB, €C/IU
13MepsTh ee T0 3TOMY TMpH3HAaKy, Obuia Obl, MO0 HAIIUM TOHSTUSIM, JIOBOJILHO
TeCHOBaTa.

Mol yxe 3HaeM, uto JlyHa majana Obl Ha 3eM/i0 B TeueHue 5 [HeH,
Mubryeckas ke HaKOBa/IbHS Majiana 9 qHelt. 3HauuT, «Heb0», C KOTOPOTO yriasna
HaKOBaJIbHSI, HAXO/IUTCS Aasiblile JYHHOU opbutkl. Ha MHoro nu ganbiie? Eciu
YMHOXUM 9 [qHeit Ha — V32, Mbl y3HaeM BeJIMYMHY TOTO [epHOja, B TeUeHHe
KOTOPOTO HaKOBa/ibHsI obpaianack Obl BOKpYr 3eMHOro Imapa, Oyab OHa



CIlyTHUKOM Halller ruiaHeTsl: 9 x 5,6 = 51 cytkam. IIprumenum teneps K JIyHe u
K HallleMy BooOpakaeMOMY CITyTHUKY-HaKOBasibHe TpeTuii 3akoH Kerinepa.
CocTaBuM IpPOIOPLMIO

(nepuon odpalleHUA (pacctoauue JIyHbI)
Jlyubr)? _
(nmepuon odpalleHUA (paccTosiHHE
HAKOBaJILHN)? HAKOBAJILHH )’

HO,[[CTaBI/IB yndijia, umeemMm

27,3 380 000°
51° (paccToAHMe HAKOBAILHH)®

OTCIO,[[a HEM3BECTHOE PpPdCCTOAHHME HAKOBAJIbBHHU OT 3emu HETPYAHO
BBIUUC/IUTG:

(=42 o 3 =2

paccTostHme HakoBanbHi = 3121 900 0007 _ ach 00 321
| 2 | ]
27,3 \27.37

Beiuriciienue pgaet cienyrommii pesynbrar: 580 000 kM. Utak, BOT Kak
MU3epHO ObLJIO Ha B3IVIsI, COBPEMEHHOTO AaCTPOHOMA pacCTosiHue 70 Heba
JNPEeBHUX TPEKOB: BCET0 B ToJTopa pa3a Oosbiiie pacctosinusi Ao JIyHel. Mup
JIPEBHUX KOHUAJICSI MPUMEPHO TaM, e, M0 HallliM Mpe/ICTaB/IeHUsIM, OH TOJIbKO
HAUMHAEeTCHl.

Fp(lHUl{bl CO/IHeYHOU CuCmembl

Tpetuii 3akoH Kerisiepa /laeT Takke BO3SMOXXHOCTh BBIUMC/IUTH, HACKOJIbKO
Jla7ieKo JI0/KHA ObITh OTOABMHYTA I'DAHMIIA HaIllel COTHEUHOWM CHUCTEMbI, eC/H
CUUTaTh KPAHUMU ee TOUKaMU CcaMble OTZAajeHHble KOHI[bI (ade/iv) KOMEeTHBIX
opbut. Ham npuxoaunoch yxxe 6ecemoBatb 00 3TOM paHbllie, 3/eCb IPOU3BeiEM
COOTBETCTBYHOIIMH pacueT. Mbl yromuHanu B riaBe III o komeTax, UMerOIUX
OueHb JIOJITHM TIepuoy, obpaitieHus: B 776 neT. Berunciim pacctosiHue x adeus
TaKOW KOMeThI, 3Hasi, uTo OsvKaiiiiee ee pacctosHre ot ConHila (Tepuresuii)



paBHo 1 800 000 km.
IIpyB/iekaeM B KaueCTBe BTOPOIrO Tejia 3eMJ/IF0 U COCTaB/IsieM IMPOIIOPLUIO:

]
o)

1 ]
~ (x+1 800 000),
1762 [z @1 800 000)

12 150 000 000°

Orcrona
x4+ 1800000 =2 150000000 37762 .

U, cneposaresbHO,
x = 25318 000 000 xm.

MeI BHUIWM, UTO paCCMAaTpHBd€MbIe KOMEThbI OOJ/IKHbI YXOAHUTH B 182 pa3a
AdJibllle OT COJIHI_[a, ueMm 3EMJ'I$I, M 3HA4YUT, B UeThbIpe C I10JIOBUHOM pa3a ga’jibiaie,
ueM I1ocjieaHss1 U3 U3BE€CTHBIX HaM IlVIaHeT — HJ'IYTOH.

Owiubka 6 pomane XKio1s BepHa

BeiMbilivieHHast koMmeTa «lammusi», Ha KoTopyro Kronb bepH mnepeHec
nerictere pomaHa «[ektop CepBaiak», COBepIAeT TOJHBIM 0O0POT BOKPYT
ConHija poBHO B /iBa rofa. [Ipyroe ykasaHuve, UMeroLeeCsl B pOMaHe, OTHOCUTCS
K paccrosHuio adenusi 3Toli koMmeTbl: 820 MuimmoHoB KM OT CosHila. XOTs
pacCcTosiHUe Mepureivsi B pOMaHe He yKa3aHO, Mbl 10 TeM [IByM [IaHHbIM, KakKue
ceryac MpUBeJeHbl, y)Ke BIIpaBe YTBEP)XJaTb, UTO TAKOKW KOMEThbl B Halllei
CONTHEeYHOM cucteMe ObITH He MOXeT. B 3ToMm ybexxziaeT Hac pacueT 1o ¢hopmyiie
TpeTkero 3akoHa Keriepa.

O603HauMM HeW3BECTHOE pacCTOsTHUE TIepuresivsi uepe3 X MUITMOHOB KM.
Bosbitiasi 0cb OpOUTBI KOMEThI BhIPA3UTCs TOTAa yepe3 X+820 MUITMOHOB KM, a
Gonbiiasg 1osyoch uepe3 (x+820)/2 MumummoHOB KM. CoITOCTaB/isis TIE€PUOT
oOpailjeHus1 ¥ pacCTOsIHUE KOMEThl C MepPUOZIOM M PacCTOsTHUEM 3eMJH, UMeeM
110 3aKoHYy Kerinepa



22 (x+820)°
2 201507

OTKyZa
x = -343.

OTpuiiaTe/lbHBIM  pe3y/lbTaT [Jid BeJIWUMHBI  OJIMDKAMIIIero pacCTOSHUS
koMeTbl OT CO/HLIA YKa3blBaeT Ha HeCOIVIaCOBAHHOCTb WCXO[AHBIX [IaHHBIX
3ajaud. [IpyriMM cjioBaM, KOMeTa CO CTOJIb KOPOTKUM MeproioM obOpalieHus —
2 roma — He Moria 6wl yxoauth oT CoJHIla Tak /la/ieko, Kak yKa3aHO B pOMaHe
Krons BepHa.

Kak e3eecunu 3emnro?

CyliecTByeT aHeKJOTUUeCKUI paccka3 TPO HaUBHOTO uejioBeKa, KOTOPOTo
BCcero Oosiee yaUB/SIO B aCTPOHOMUU TO, UTO YueHble Yy3Ha/M, KakK 3Be3/bl
Ha3bIBalOTC. EcauM  roBOpuUTh Cephe3HO, TO Haubosiee  yAMBUTEIbHBIM
JOCTW>KEHWEeM aCTPOHOMOB [IOJDKHO, BEPOSITHO, Ka3aThCsl TO UTO MM Y/JasoCh
e3e¢ecumb U 3eM/It0, Ha KOTOPOU Mbl )KUBEM, U JiajieKue HeOecHble cBeTW/a. B
camoM Jiejie: KakiuM CrocoboM, Ha KakKMX Becax MOI/IM B3BeCUTh 3eMJTo U He0o?

Puc. 87. Ha kakux secax mo21u 83gecumb 3emaio?



HauneMm co B3BemmBaHusi 3emnu. [Ipexxze Bcero otgazumM cebe OTYeT, UTO
clefyeT TOHUMAaTh T0J C/J0BaMU «BeC 3eMHOro Iiapa». BecoMm Tesma Mbl
HasblBaeM [iaBjieHue, KOTOpOe OHO OKasbIBaeT Ha CBOIO OIOpPY, WY HaTsKeHue,
KOTOpO€ OHO IPOM3BOAUT Ha TOUKY rpuBeca. Hu To, HU Apyroe K 3eMHOMY Liapy
HelpyUMeHUMO: 3eMJIsi HU Ha UTO He ONMUPAeTCs, HU K ueMy He IIpMBelleHa.
3HauUT, B TAaKOM CMBbIC/e 3eMHOW 11ap He MMeeT Beca. YTo ke omnpezenuaiv
yueHble, «B3BeCrB» 3emyr0? OHU orpesie/nInd ee Maccy. B cyijHocTy, Korga Mbl
IPOCHUM OTBeCUTb HaM B JjlaBKe 1 KI caxapa, HaC HUCKOJILKO BeJjb He UHTepecyeT
Cula, C KaKOW 3TOT Ccaxap JaBUT Ha OMOPY W/IM HaTArMBaeT HUThH npuseca. B
caxape Hac UHTepecyeT [pyroe: Mbl JymMaeM JIMIIb O TOM, CKOJIBKO CTaKaHOB Yasi
MOXXHO C HWM BBIIUTb, [APYITMMU CJIOBAMHM, HAaC UHTepecyeT KOJMYeCTBO
3aKJ/IFOYAIOLIerocs B HeM BelljeCTBa.

Ho pna usMepeHusi Ko/vuecTBa BellleCTBa CYILeCTBYeT TOJBKO OJUH
crocob: HalTH, C KaKOW CUJION Teso MpUTAruBaeTcsi 3emsieil. Mbl TIPUHUMAaeM,
YTO paBHBIM MaccaMm OTBeYarOT paBHble KO/IMYeCTBa BellecTsa, a O Macce Tesa
CyJuM TOJMBKO TII0 CWJle ero TIPUTSDKeHUs, TakK KakK [IpUTsKeHue
NIPONOPLIMOHAIBHO Macce.

Ilepexogsa K BeCcy 3eM/iM, Mbl CKa)keM, UTO «BeC» ee OIpefevuTCs, eC/u
CTaHeT M3BeCTHa ee Macca; UTaK, 3ajady oIlpefie/ieHUss Beca 3eM/d Hazo
TIOHKWMaAThb KaK 3a/1auy UCYMC/IeHUs ee MacChl.

Puc. 88. OduH u3 cnocobos onpedenenusi maccbl 3emau: eecbl Monnu

OrnumieM ofvH W3 criocoboB ee peineHus (croco6 Mommm, 1871). Ha
puc. 88 Bbl BUJUTE OUE€Hb UyBCTBUTE/IbHbIE YallleuHble BeChbl, B KOTOPBIX K



KaK/OMY KOHILy KODOMBIC/Aa TIO/BEIlleHbl [Be Jierkue Yallkd: BepXHsSs U
HIWKHsAS. PaccrosiHve oT BepxHel 0 HWKHel 20-25 cMm. Ha npaByr0 HWKHIOO
yalmky Kiajgem cgepryeckuii rpy3 maccou m, [yl paBHOBecUsl Ha JIEBYIO
BEPXHIOIO YallKy [10JI0KUM T'Py3 m,, DTU IPy3bl He PaBHbI, TaK KakK, HAXOJSACh Ha
pasHOM BBICOTe, OHM C pasHOM CUIOU TpUTATUBarOTCa 3emner. Ecim mon
TIPaBYH0 HIDKHIOK) UalllKy TIOZBECTH OOJIbIIION CBUHIIOBLIN 11ap ¢ Maccoit M, To
paBHOBeCHe BeCOB HapyLIUTCS, TaK Kak Macca m; Oy/eT MpUTATMBATbCSI MacCon
CBUHLIOBOIO 11apa M ¢ cuioid F|, IporopLyroHanibHOM NIPOU3BejeHUI0 3TUX MacC

1 00paTHO TMpOIOPLIMOHA/IILHOM KBa/[paTy pPacCTosiHWsl d, pa3fefsitoIero ux
1[€HTPBI:

J.;"':
Feb my M ‘
(?IE

rJie K — TaK Ha3bIBaeMasi [IOCTOSIHHAS TATOTEHUSI.

YroObl BOCCTAaHOBUTH HapyllleHHOe PAaBHOBeCHeE, MOJOKUM Ha BEPXHIOH)
JIeByI0 YalllKy BeCOB Masblii Ipy3 Maccod n. Cuia, C KOTOpOU OH [aBUT Ha
YalllKy BecoB, paBHa ero Becy, T. €. paBHa CuJle NIPUTSDKeHUs] 3TOro rpy3a Maccou
BCceu 3emn. JTa cuna F paBHa

-

9 u

F'=k

roe 9t — macca 3eMiaM, a R — ee paauyc.

HPEHE6PEF8H TeEM HUUYTOXHLBIM  B/IMAHHMEM, KOTOpPO€ IIpUCYTCTBHE
CBUHLIOBOT'O IIdPd OKd3bIBA€T Hd I'DY3bI, JIeKAIIHME Hd BerHEﬁ JIeBOM Yydalike, Mbl
MOKEM HAITMCATh YC/I0BHE€ pdBHOBeCHA B C/IeAYIOIIEM BUAE:

mIN - nI

F=F'umm 7 22

B 3TOM COOTHOILIEHUU BCe B€/IMYNHBI, KPOM€ MdCChI 3emu

m.



, MOT'YT OBITb U3MepeHbl. OTCrOZIa OTIpeeTuM

m.

B Tex ormbITax, 0 KOTOPbIX TOBOpUI0Ch, M= 5775,2 kI, R = 6366 kM, d =
56,86 cm, m; = 5,00 kr u n = 589 mr.

B utore macca 3eM1 oKa3sbiBaeTcsl paBHoii 6,15 x 10%7 1.
CoBpeMeHHOe orpe/iesieHre MacChl 3eM/id, OCHOBAaHHOe Ha 0OJbIlIoM psifie
V3MepeHul, 1aeT

m.

= 5974 x 10%’r, T. e. OkOMO 6 THICSU TPUWJIMOHOB TOHH. Bo3MOXKHast
oirbKa orpeziesieHUst 3TOW BeIMurHbI He 6os1ee 0,1 %.

WTaK, acCTpOHOMBI OMpeAeuIM MacCy 3eMHOrO Iapa. Mbl UMeeM TO/THOe
MpaBO CKa3aTb, YTO OHU B3BECU/IU 3eMJIt0, TIOTOMY UTO BCSIKMM pas, KOrja MbI
B3BEIIIMBAeM TeJIO Ha PbIUaKHBIX BeCax, Mbl, B CyIIJHOCTHU, OTpe/ie/isieM He B € C
€ro, He CU/TY, C KAKOM OHO TIPUTSATMBAETCS 3eMJIed, a MacCy: Mbl YCTaHaB/IMBaeM
JIUIIb, YTO Macca Tejia paBHA Macce TUpb.

N3 uezo0 cocmossm Heopa 3emau?

37mech yMeCTHO OTMeTUTh OIIMOKY, KOTODYIO TIDUXOAWUTCS BCTpeuyaTb B
TIOMY/IIPHBIX KHUTaX W CTaTbsix. CTpeMsiCh YIPOCTUTh W3/IOXKEeHHE, aBTOPHI
TIPeJICTaBJISIOT [IeJI0 B3BellIMBaHUsS 3eM/IM TaK: yueHble U3MEePUIU CPeIHU BecC
1 cm? Haet naHeTsl (T. . ee y/e/bHbIA Bec) U, BEIYMC/IUB FeOMEeTPUUECKU ee
o0beM, oripefie/TUIM BeC 3eM/id YMHOXKEHHeM ee V/JeJbHOTO Beca Ha 00beMm.
YKasbIBaeMblli MyTh, OJIHAKO, HEOCYIIIeCTBUM: HeJb3s HETMOCPeJICTBEHHO
V3MepUTH y/lebHbIN BeC 3eMJid, TaK KaK HaM JIOCTYIHA TOJIbKO CPaBHUTEbHO
TOHKasi HapykHas ee o6onouxka®? 1 Huuero He M3BeCTHO O TOM, U3 KaKMX
BeIIeCTB COCTOUT OCTaJibHasi, 3HAUNTe/IbHO 00JIbIlast uacTh ee 0Obema.

Mbl yKe 3HaeMm, YTO /ieJi0 TIPOMCXOJW/IO Kakpa3 HaoOOpoT: orpezieneHue
MaccChl 3eMHOTO I11apa Mpe/ecTBOBaO0 OMpe/ie/IeHH0 ero Cpe/jHel MIOTHOCTH.
Ona okasanach paBHOM 5,5 r Ha 1 cm® — ropasgo 6Gosblie, ueM CpejHss
TIJIOTHOCTB TOPOJI, COCTaB/ISIFOIIUX 3eMHYIO0 KOpY. JTO yKa3blBaeT Ha TO, UTO B
rmyOvHe 3eMHOrO Illapa 3ajieraloT OueHb TsDKesble BeljecTBa. [lo ux
TipeJriojlaraéMoMy yZieJIbHOMY Becy (a Takke W MO [JPYTMM OCHOBaHUSIM)



paHbllle AyMasd, YTO $/IpO Hallleld IJIaHeTbl COCTOUT U3 XK € JI e 3 a, CHU/IbHO
YIJIOTHEHHOTO JlaBlieHreM BhIllie/niexkaux Macc. Celfuac CUMTarOT, uyTo B 0011[eM
LleHTpa/bHble 007acTh 3emM/M He OTJIMYAKTCS IO COCTaBy OT KOpbI, HO
TIJIOTHOCTh MX 00JIbIIIe BC/Ie/[CTBYE OTPOMHOIO JIaBIeHMS.

Bec Connya u JIyHbli

Kak Hu cTpaHHO, Bec gasekoro Co/HIja OKa3blBaeTCsl HeCpaBHEHHO MIpoLe
oripefie/iuTh, ueM BecC ropasfo Oosee Omu3koil Kk Ham JlyHel. (Camo coboii
pasymeeTcs, 4TO CJIOBO «BeC» TII0 OTHOLIeHWID K 3THM CBeTWIaM Mbl
yrotpebssieM B TOM >Ke YCJIOBHOM CMbIC/e, KaK U [/s 3eM/d: peub ujer 00
orpe/ie/ieHUH Macchbl.)

Macca CosnHLla Hali/ijeHa IyTeM C/IeZyIoLero paccykzeHus. OmbIT roKasal,
yto 1 r mpuTsarusaet 1 r Ha pacctosgHuM I cm ¢ cunou, pasHou 1/15 000 000 mr.
B3aumHoe mnputsbkeHue [ OByX Teql € MaccaMu Mu m Ha paccrosiHuu D
BBIPA3UTCSl COIVIACHO 3aKOHY BCEMUPHOIO TATOTEHUS TakK:

1 _Mm
5000000 D?

f=1

Ecmu M — macca ConHua (B rpammax), m — macca 3emiu, D — paccTosiHUe
Mexay Humu, paBHoe 150 000 000 KM, TO B3auMHOe WX TIPUTSDKEHUE B
MIJTUrpaMMax paBHo (1/15 000 000)x(15 000 000 000 000%)mr2Y C apyroii
CTOPOHBI, 3Ta CWJIa NPUTSDKEHUS €CTh Ta LEHTPOCTPEMUTE/IbHAsI Cula, KOTopas
yIep)KUBaeT Hallly TUIaHeTy Ha ee opOWTe M KOTOpasi 1o ITpaBH/IaM MeXaHUKU
paBHa (Toxke B MuIMrpamMmax) mV2/D, rie m — Macca 3em (B rpaMmax), V —
ee Kpyrosasi CKOpoctb, paBHas 30 km/c = 3 000 000 cm/c, a D — paccTtosiHMe OT
3emsmm 0 ConHila. CnenoBaTesibHO,

L Mm_ 3000 000°
15 000 000 D? D

M3 3TOro ypaBHEHHUs OMpefenseTcss HeusBeCTHOoe M (BbIpa)keHHOe, Kak
CKa3aHo, B rpaMmax):

M=2x1033r = 2x10%"T,



Pa3,ZLEJII/IB 3Ty MdCCy Ha MdCCy 3€MHOTIO Iidpd, T. €. BEIYMCJ/IMB

il
%]
=1

==
]

ronyyvaem 1/3 musmoHa.

Hpyroii criocob omnpezaenerHuss Maccbl CosiHIIA OCHOBAH Ha WCIO/b30BaHUU
TpeTbero 3akoHa Kerepa. VI3 3akOHa BCEMHPHOIO TSATOTEHHs TPETUM 3aKOH
BBIBOAIUTCS B CJliefytolieit hoopme:

M, +my) TP af
(E}th_! o ﬁ‘}?) ng (i‘g

rae

M.

— macca Connia, T — 3Be3HbIN Niepuog, obpallieHus /1aHeThl, d — CpejiHee
paccTossHUe ruiaHeTsl OT CosHIja UM— Macca TiaHeThl. [IprMeHsisi 3TOT 3aKOH K
3emse u JIyHe, nonyuum

(M, +Ms) T o
(O o+ myg ) Tf Q¢

HO,[[CT&BJIHH HN3BeCTHBIE U3 HEI6J'IIO,[[€HHFI

a,a,uT, T,

U mipeHeOperasi B MepBOM TPUOMKEHUM B UUC/IMTENe Maccoud 3emiiu,
MaJsio 1o cpaBHeHuto ¢ Maccor Co/HIla, a B 3HaMeHaresie Maccoit JIyHbl, Manou
10 CPaBHEHUIO C MacCcol 3eM/id, TIOJTyUuM

Mo _ 330 000
m.



3Has maccy 3emiu, roayyum maccy CosHia.

Utak, ConHue TsbKenee 3em/id B TpeTb MWUIMOHa pa3. HerpyzaHo
BBIYMC/IUTh Y CPeJHIOK0 TJIOTHOCTb COJTHEYHOrO Mapa: JJisl 3TOr0 HY>KHO JIUIIb
ero Maccy pasfenuTb Ha o0beM. Oka3sbiBaeTcs, uTo TIOTHOCTH CosHIla
TIPUMEPHO B YeTbIpe pa3a MeHbIlle [VIOTHOCTH 3eMJIH.

Uto ke KacaeTcs mMacchl JIyHbI, TO, KaK BbIPa3W/Cs OJWH aCTPOHOM, «XOTs
OHa K HaMm Omke Bcex JApyrux HeOecHBIX Tes, B3BeCUTh ee TpyAHee, UeM
HenityH, camyro fanekyro (torga) ruiaHety». Y JIyHbI HET CITyTHHKA, KOTODBIA
1oMor Obl BBIUMC/IUTL €e MaccCy, KakK BBIUYMCIWIN Mbl celiyac maccy CoJtHIia.
YueHbIM TMpPUIILIOCH MPUOErHYTb K JpPyruM, Oojiee C/IOKHBIM MeTOZiaM, W3
KOTOPBIX YIIOMSIHEM TOJIBKO OfWH. OH COCTOWUT B TOM, YTO CPaBHUBAIOT BBICOTY
TIPU/INBA, TIporu3BoAuMoro CosHLeM, U IPUIKBA, MOPoKgaeMoro JIyHowu.

BricoTa mpuivBa 3aBUCUT OT MacChl M PacCTOSIHUS TTOPOXKZAIOLLEro ero
Tena, a TaK Kak macca u pacctossHie CoJHLIA U3BECTHBI, paccTosHue JIyHbl —
TOKe, TO U3 CPaBHEHHs BbICOThI TIPUIMBOB U oripefesseTcss macca JIyHbl. Mbl
ellle BepHEMCSI K 3TOMY pacueTy, Korja OyieM TroBOpUTb O TIpWIMBaX. 37ech
COOOIIMM JIMIITh OKOHUATe/NbHBIM pe3ynbraT: macca JIyHel cocraBisier 1/81
Maccel 3emu (puc. 89).

3Hasi auametp JIyHbl, BBIUMC/IUM ee 00beM; OH OKa3biBaeTcs B 49 pa3
MeHbIIIUM 00bema 3emsid. [lo3TOMy cpefHsii TUIOTHOCTh HalllerO CIyTHUKa
coctaniseT 49/81 =0,6 n1oTHOCTU 3eMJ/IH.

oy

|

Puc. 89. 3emns «eecum» e 81 pa3z bonbuie JIyHbl

3Hauut, JIlyHa B cpefjHEM COCTOUT U3 0Oosiee PHIXJIOTO BeLeCTBa, HeXXeln
3emrs, HO Gosiee TIOTHOTO, ueM CosHile. [lanbiiie Mbl yBUAUM (CM. TabMMUKy Ha



ctp. 199), 4ro cpepHsii MAOTHOCTh JIyHbI BbIllEe CpeAHENW TJIOTHOCTHU
OOJIBIIIMHCTBA TI/IAHET.

Bec u nnomuocmsb naaHem u 36e30

Crioco0, KakuM «B3Becuiv» CojHIle, TTPUMEHUM U K B3BeIIMBaHUIO /10601
TIJIaHeThI, UMeFoITel XOTs Obl O/JUH CITyTHUK.

3Hasi CpeIHIOI0 CKOPOCTh V JIBWKEHUsI CITyTHUKA TI0 OpOuTe U ero cpefiHee
pacctosinie D OT TijlaHeTbl, Mbl TIPUPABHUBAEM LIEHTPOCTPEMUTEbHYIO CHUIY,
y/lepKUBAIOLIyI0 CIyTHUK Ha ero opbute, mv2/D, cu/e B3aMMHOIO MPUTKeHHUs]
CIyTHUKAa Y TUIaHeTwl, T. e. kmM/D?, rae k — cua nputsbkeHus 1 r K 1 T Ha
pacctosinuu 1 cM, m — Macca criyTHUKa, M — Macca /iaHeThbl:

me? ~ kmM
D D?
OTKy/1a
2
M=
k

[To sTOM popMmyrie /1erko BEIYUC/IUTE MacCy M miaHeThl.
Tpetuii 3ak0oH Kersiepa NprMeHUM U K 3TOMY CJ/Iy4aro:

2 3
(M, +m a
) 0] RAGHEM :-n'J RAGRems - RAGRER s
2 3
H +m )
RAGHE M CRVRIRWN QG CRVYMIRUE QG CRRRIER

N 3pechb, mpeHeOperas B CKOOKaX MasbIMU CjlaraeMbIMU, TTOTYYUM
oTHoIIeH’e Macchl COJHLIA K MacCe M/1aHeThI

Mm.

m

RACHERS

3Has MdcCcCy COJ'IHU"a, MOJKHO JIETrKO oripeae/inTb MaCCy I1JIdHETDI.
HO,[[OGHOE JKe BbIUMCJ/IEHHWE TIPUMEHHNMO U K ABOI;’IHIDIM 3Be34dM C TOU JIUILIb



pasHMLleil, UuTO 37eCb B pe3y/lbTaTe BBbIUMC/IEHUSI TI0/yYalOTCs He MacChl
OT/Ze/TIbHBIX 3Be3[] JAHHOM Maphkl, a C Y M M a UX Macc.

['opa3no TpyzaHee onpe/ie/uTh MacCy CITyTHUKOB TIJIAHET, a TaKXKe MacCy TexX
TIJIaHeT, KOTOpbie BOBCE He UMEIOT CITyTHUKOB.

Hampumep, Maccel Mepkypusi U BeHepbl HalijeHbl W3 ydeTa TOTrO
BO3MYII[AIOIIEro B/IMSIHUSI, KOTOPOe OHU OKa3bIBAKOT JIPYT Ha /Ipyra, Ha 3eMJIto, a
TaK)Ke Ha JIBI>KeHHe HEKOTOPBIX KOMeT.

I7is acTepou/i0B, Macca KOTOPbIX HACTOJILKO He3HauuTesbHA, UTO OHU He
OKa3bIBalOT O/IMH HAa JIPyrOil HUKAKOTO 3aMeTHOT0 BO3MYIIAIOIIero [ehCcTBus,
3ajlaua OTpe/iesieHrsl MacChl, BOOOIIe ToBOps, Hepa3pelnma. V3BecTeH UL —
U TO rafiaTesIbHO — BBICIIMIM TIpe/ie/T COBOKYITHOM MacChl BCEX 3TUX KPOIIEUHbIX
TIJIAHeTOK.

[To Macce ¥ 0ObeMy TJIaHeT JIETKO BBIUMC/ISETCS UX CPeIHSIST TJIOTHOCTb.
Pe3y/nbTaThl CBe/IeHbI B CIeIyIOIIYI0 TaOMUUKY:

[TnoTHOCTL 3emnn = |
Meprypuii .. ............ 0,70
Benepa................. 0,88
JEMIS . oot 1,00
Mapc................... 0,72
Wnurep................ 0,24
CatypH................. 0,13
¥pau ................... 0,23
Henmva................. 0,38

Mgl BUUM, uTO Hailla 3eM/isi 1 BeHepa — camble TVIOTHBIE W3 BCEX TJIaHET
Halllel cUcTeMbl. Masble CpefjHHe TUIOTHOCTU OOJIBIINX TIJIaHET OObSCHSFOTCS
TeM, UTO TBepZioe SIAAPO KaXKJ0UW OOMbBIIION T/IaHeThl TOKPLITO TPOMAaJHLIM CI0eM
arMocdeprl, KoTopasi 007aaeT Masioll Maccod, HO BeCchbMa YBeIMUKBaeT
BU/ITMbIN 00bEM IJIaHEeTHI.

Tsocecmsb Ha J/IyHe u Ha niaHemax

HI—O,Z[I/I, MdJ/I0O Hd4WTdHHbBIE B dCTPOHOMHH, HepeAKO BbICKA3LIBAIOT
HN3yMJIEHHKE T10 I10BO4Yy TOI'0O, UTO y4Y€HbI€, HE TIOCETHUB JIYHBI U IVIdHET, YBEPEHHO



TOBOPAT O CW/e TsPKeCTHM Ha MX MOBEPXHOCTU. Mexay TeM COBCeM HeTPYLHO
paccuuTarb, CKOJIBKO KWIOTPaMMOB [O/DKHAa BeCUTb TUps, IepeHeceHHas Ha
Apyryie MUpHIL. [I71s1 3TOr0 HY»KHO JIUIIb 3HaTh pailyC U Maccy HebeCHOTO Tera.

OrnpefenvM, HarpuMep, HarpsbkeHWe CUJbl TsoKeCcTH Ha JlyHe. Macca
JlyHbl, Kak MbI 3HaeM, B 81 pa3 MeHbIiie Macchl 3emd. Eciu 661 3emist ob6iaziana
TakOM MaJleHbKOU MaCCOH, TO HampspKeHWe CUJIbl TSDKeCTU Ha ee MOBEepXHOCTHU
oo O6b1 B 81 pa3 cnabee, uem Temepb. Ho mo 3akoHy HeioToHa m1ap
TIPpUTATUBaeT TaK, CJIOBHO BCs €ro Macca cocpefjoToueHa B LieHTpe. LlenTp 3emiu
OTCTOUT OT ee TIOBepXHOCTU Ha paCCTOSHUM 3eMHOI0 pajinyca, LjeHTp JIyHbl — Ha
paccTossHUM JyHHOro paguyca. Ho myHHbIM paguyc cocrassieT 27/100 3emMHoro,
a oT ymeHsbllleHus paccrosHus B 100/27 pasa cuiia NpUTSDKEHUsT YBeTUUUBaeTC st
B (100/27)? pa3. 3HauuT, B KOHEUHOM WTOre HarpsbKeHHe CU/IbI TSHKeCTH Ha
T0BepXHOCTH JIyHbI CcOCTaB/IsIeT

2
&xl IEMHOIO.
272.81 6

Wtak, rups B 1 KT, nepeHeCceHHas Ha MOBEPXHOCTh

Jlynel, Becwia Obl TaM TOMBKO 1/6 KI, HO, KOHEUHO, yMeHbIIIeHHe Beca
MOKHO Ob1/I0 ObI 0OHAPY>KUTb TOJILKO C TIOMOIIBIO TIPYKUHHBIX BeCoB (puc. 90),
a He PbIUYaKHBIX.



Ha Hentyre — \_\=/_/ Ha Ypane
Ha Caryphe

Puc. 90. Ckonbko 8ecun b6bl Ue08eK Ha pasHbix naaHemax. Bec uenoeeka Ha
I1aymoHe — He 18 ke, a 8ce2o auwb 3,6 Ke (no coepemeHHbIM OAHHbIM)

JltoborbITHO, uTO eciii Obl Ha JIyHe CyIllecTBOBajia BOfQ, TUIOBEL]
yyBCTBOBas Obl cebsi B JIyHHOM BO/loeMe TaK >ke, Kak Ha 3emsie. Ero Bec
YMEHBIIWICSA Obl B IIECTh pa3, HO BO CTOJILKO K€ pPa3 YMEHbBIIW/ICS Obl U Bec
BBITECHSIEMOI MM BOJIbl; COOTHOILIEHHE MEX/y HUMH ObLIO0 ObI TaKoe >Ke, KakK Ha
3emsie, ¥ TUIOBeI] TIOrpykajics Obl B BoAy JIyHbI DOBHO Ha CTOJIBKO >Ke, Ha
CKOJIBKO TIOTPY>KaeTcst OH y Hac.

BripoueM, ycuius TOAHATBCS HaJ Bopod janu Obl Ha JlyHe Oonee
3aMeTHBI pe3y/bTaT: pa3 BeC Teja IJIOBIA YMEHBIIW/ICSI, OHO MOXET OBbITh
TIOJJHSITO MEHBIIM HarpsDKeHHEeM MYCKYJIOB.

Hwke ripyBeieHa Tab/IMUKA BeJIMUMHBI CHJIbI TSDKECTH Ha Pa3HbIX MJlaHeTax
TI0 CPaBHEHUIO C 36MHOM.



Ha Mepkypun..... 0,38 || Ha Carypue....... 1,17
»  Benepe........ 0,88 »  ¥paHe......... 1,05
B 3EMIE . .. .. .... 1.00 »  Henmyne....... 1,50
» Mapce......... 039§ » TInyrone....... 0.25
»  Hnwurepe . ...... 2,64

Kak BUAHO M3 TabIMUKH, Hallla 3eM/sl TI0 CUJIe TSDKECTH CTOWUT Ha ITIATOM
MecTe B COMHeYHOii cicteme noce FOnurepa, Hentyna, CarypHa u Ypana.2l!

PekopoHas msiycecmb

Camoii 60/b1110M Be/TMUWHBI I0CTUTaeT CUjia TSDKeCTU Ha TIOBEPXHOCTHU TeX
«besbIx KapauKoB» TUna Cupuyca B, 0 KOTOpOM MbI TOBOpPU/IH B T7aBe IV. Jlerko
coo0pas3uTh, UTO OTPOMHAsE Macca 3TUX CBETW/ MPU CPaBHUTEbHO HeOO/blIoM
pajiiyce 0/bKHA 00yC/TIOBUTh BeChMa 3HAUMTe/IbHOE HarpsKeHUe CUJTbI TSHKeCTH
Ha ux nosepxHocTu. CzenaeM pacueT [/l TOM 3Be3fbl co3Be3nusi Kaccuomnen,
Macca KoTtopoul B 2,8 pa3a Oosibilie Macchl Hamlero CosHIla, a pafuyc — BJBOe
MeHbIlle paguyca 3emMau. BeriomuuB, uto mMacca Connia B 330 000 pa3 6osibiiie
3eMHOW, YCTaHaB/IMBaeM, UTO CH/Ia TSDKECTM Ha TMOBEPXHOCTU YIIOMSHYTOM
3Be3/ibl MPeBbILLIaeT 3eMHYIO B

2,8 + 330 000 * 22 = 3 700 000 pas.

1 cm® Bogel, Becsumil Ha 3emse 1 T, Becun Obl Ha TOBEPXHOCTH 3TOM
3Be3/ibl moutu 3%/, T! 1 cM® BemecTBa caMoli 3Be3/ibl (koTopoe B 36 000 000 pas3
TJIOTHEE BOJbI) IO/DKEH B 3TOM yJJUBUTE/TLHOM MUPE UMETh UYIOBUIIHbIN BeC

3 700 000 « 36 000 000 = 133 200 000 000 000 r.

HarmepcTok BelriecTBa, BeCSIIMM CTO MUJUIMOHOB TOHH, — BOT JJMKOBUHKA, O
CYII[eCTBOBAaHHWH KOTOPOH BO BCEJIEHHOW He TIOMBIILIS/IN ellle HeJaBHO CaMbie
cMeJible (paHTaCThI.

Tsoicecmb @ Zfly6LlHe niaaHem




Kak u3meHwics Obl Bec Tesa, ecid Obl OHO OBIIO TIepeHeCceHO B IyOb
TIJIaHeThl, HarpyuMep, Ha THO (haHTaCTHUeCKOM I/TyOOKO I1aXThI?

MHorye ommMb0OYHO CUMTAIOT, YTO Ha JIHE TAaKOW IIAXThl TeJ0 J0JDKHO
CZleslaThCsl TsDKeslee: Be[b OHO O/Ke K IIEeHTPY IIJIaHeThl, T. e. K TOW TOuke, K
KOTOPOU TIPUTATHBAIOTCSI BCe Tesa. DTO CcooOpakeHUe, OAHAKO, HETPaBUJIbHO:
Cu/la TIPUTSDKeHUS K LeHTPY TJIaHeThl He BO3pacTaeT Ha IMyOuHe, a, HallpOTHUB,
ocabeBaeT. OOITENOHATHOE pa3bsCHEHNE 3TOTO UMTaTe/ b MOXKeT HAMTU B MOei
«3aHuMaTe/IbHOH (hu3rke». UToObI He TIOBTOPSITh CKa3aHHOTO TaM, 3aMeuy JIMIIb
cienyolee.

B MexaHuKe /10Ka3bIBaeTCsl, UTO TeJia, TIOMellleHHbIe B M0JIOCTb OJIHOPOIHOM
11apoBoi 000/10uKM, CcoBceM JuiieHbl Beca (puc. 91). OTcioma ciefyeTt, 4To
Te0, Haxojslleecss BHYTPU CIUIOLIHOTO OJHOPOJHOrO Illapa, I0JBepP>KeHO
TIDUTSDKEHUIO TOJBKO TOW YaCTH BelllecTBa, KOTOpasi 3ak/iueHa B I1Iape C
paZiiyCcoM, paBHbIM Y/IaJIeHUIO Tejla OT LieHTpa (puc. 92).

Puc. 92. Om uez0 3a8ucum e8ec mena 8 Hedpax niaHembi?



Puc. 93. K 8bluucieHuro usmeHeHusl eeca mead c I’lpU6ﬂUJfCeHu€M K yeHmpy
njiaaHemnl

Onupasicb Ha 3TH TOJIOKEHHsl, HETPYAHO BbIBECTH 3aKOH, MO KOTOPOMY
M3MEHSIeTCsl BeC Tesa C NpubkeHUeM K 11eHTpy TuiaHeTbl. O603HauUMM pazinyc
niaHeTbl (puc. 93) uepe3 R U paccTosiHMe Tejla OT ee LieHTpa uepe3 r. Cuna
TIPUTSDKEHHUs Tesla B 3TOI TOuKe 710/KHA Bo3pacTu B (R/r)? pas 1 0flHOBpEMeHHO
ocnabets B (R/r)? pa3s (Tak Kax MpUTSArMBarolas YacThb [JIaHEThl YMeHbLIN/IACh B
yKa3aHHOe uuc/Io pa3). B koHeuHOM uTore cvja NPUTSDKEeHUs 0/DKHA 0c/1ab6emb
B

RV (R R
—' : T' LT.e. B }_ Ppasa.

3HauuT, B IIyOMHe TIaHeT BecC Tesia JO/KeH YMEeHbWUMbCS BO CTOBKO JKe
pas, BO CKOJIBKO pa3 YMeHbIIM/I0Ch PACCTOSIHUE 10 YeHmpd. s Tij1aHeThl TaKuX
pa3MepoB, Kak Haia 3ewsisa, uMeromieid paauyc B 6400 km, yriaybreHue Ha
3200 KM [O/KHO COTIPOBOXK/IaThCSI YMEHBIIIeHHeM Beca BBOe, yriyOsieHue Ha
5600 KM — yMeHbllIeHeM Beca B

6400

——, T.e. B BOCEMb pa3.
6400— 5600

B camoM 1jeHTpe miaHeTbl Teno JO0/HKHO TMOTepsiTb CBOM BeC TMOJIHOCTHIO,
TaK Kak



6400
6400 — 6400

OTO, BIIpOYeM, MOXKHO ObLIO TMpe/BUleTh U 0e3 BBIUMC/IEHUHM, TaK KakK B
L[EHTpPe T[JIaHeTbl TeJO0 TMPUTATUBAETCS OKDPY)KAIOLIUM BEIeCTBOM CO BCEX
CTOPOH C OJWHAKOBOW CUI OW. BbiCcKa3zaHHble COOOpa)keHHsI OTHOCSTCS K
BOOOpakaemMoli TijlaHeTe, OAHOPOAHOMN MO TIOTHOCTU. K TjlaHeTaM peanbHbIM
OHU TPUIOKUMBI JIMIIb C OroBOpKamMu. B uacTHOCTH, A1 3eMHOro Iapa,
TJIOTHOCTb KOTOPOro B TayOuHe Oosibille, yeM O3 TOBEPXHOCTH, 3aKOH
V3MEeHEeHUs CU/Ibl TSHKECTH C MPUOIKeHUEeM K L[eHTPY HeCKOJIbKO OTCTYIIaeT OT
celiuac yCTaHOBJ/IEHHOTO: I0 HEKOTOPOU (CpaBHUTE/NLHO HeOObIIoN) TIyOUHBI
TIDUTSDKEHWe BO3pacTaeT W JIMIIL TIpY JjajbHelllieM yriyO/sieHuu HauuHaet
yObIBaTh.

JIyHHble U CO/IHeYHble Nnpu/iuebl

He cnenyer nymarb, 4yTO NIpWIMBHAS BOJIHA MOJAHUMAETCS MPOCTO OTTOrO,
yro JlyHa wau CosiHIle Hemocpe/iCTBeHHO MpUTITMBalOT K cebe Bomy. JlyHa
TIPUTATUBAET He TOJbKO TO, UTO HaXOAWUTCS Ha 3eMHOU IOBEPXHOCTH, HO U BeChb
3eMHOU 1ap. [les0 B TOM, OJHAKO, UTO OT LIEHTpa 3eMHOr0 Ilapa WMCTOUHUK
TIDUTSDKEHUs Jlasiblile, YeM OT YaCTHI] BOZbI Ha ee TOBEPXHOCTU, 0OpalljeHHON K
Jlyne. B Toi1 TOuKe, B 3eHUTe KOTOPOW CTOUT JIyHa, Ka)K[blii KWJIOIPAMM BOZbI
TIPDUTATUBAETCS €10 CWIbHee, YeM KW/IOIpDaMM BelleCTBa LieHTpa 3eM/iMd Ha
2kMr/D> a Bogia B juaMeTpaibHO POTUBOIIO/IOKHOM TOUKe 3eM/IM — Ha CTO/IBKO
e crabee.

BcnencTBue 3TOM pasHUIbl BojJa B 000MX CJlydasx TOAHUMAETCs Haj
TBEPAOU 3eMHOM TIOBePXHOCTBbIO: B IIepBOM Cjydae I[I0TOMY, YTO BOJa
niepemeiriaetcs K JIyHe Gosibliie yeM TBep/asi YaCTh 3eMHOTO Il1apa, BO BTOPOM —
TIOTOMY, UTO TBep/asi YacTh 3eM/IM MepeMeljaetcsi K JIyHe 6ombliie, uem Boga. 22

[TogobHOe ke [elicTBUe OKa3biBaeT Ha BOJbI OKeaHa U TIPUTSDKeHUe
Connuja. Ho ube fieiicTBre CuibHee: COTHeUHOe W/v TIyHHOe? Ec/M cpaBHUTB UX
HenocpeocmeeHHble TIPUTSDKEHUs, TO, OKaxeTcsi, uTo JevictBue CosHua
cunbHee. JleficTBUTeNbHO, Macca CosHija 6osbitie Macchl 3emid B 330 000 pas3,
Macca e JlyHsl emje B 81 pa3 MeHsbllle, T. e. MeHbIlle cosiHeuHoM B 330 000 x 81
pa3. Paccrosnue ot ConHua g0 3emsm paBHO 23 400 3eMHBIM pajuycam, a OT
JIynel 1o 3emnu — 60 3eMHBIM pajguycam. 3HaYUT, NpUTsokeHre 3emin CosHLeM
OTHOCUTCS K MPUTSDKEHHUIO ee JIyHOM, Kak
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Nrak, CoJsiHLle NpUTATHMBaeT BCe 3eMHbIe ripeaMeThl B 170 pa3 cubHee, yeM
Jlyna. MoxHO Obl10 ObI AymMaTh ITO3TOMY, UTO COJIHEUHbIE TPU/IMBBLI BBIIIIE
JIyHHBIX. B /eliCcTBUTENbHOCTH, OfHAKO, Hab/rofaeTcsi Kak pa3 oOparHoe:
JIyHHbIe TPUIKBBLI Oosbille conmHeuHbiX. Ecu maccy ConHila 0603HauMM uepe3
M, maccy JlyHsl uepe3 M, paccrosiuue no CosHija uepe3 D, no JIyHel — uepes D,
TO OTHOILIeHWe NpuIBoobpasyoiyx cui CosHila u JIyHbI paBHO

kM 2kM,r M, D,
D = D, M, D

Bynem cuntate Maccy JlyHbl u3BectHou: 1/81 — maccel 3emu.
Torpa, 3Has, uto ConHije B 400 pa3 gasnbiie JIyHbl, iMeeM

ﬁft‘ 3J'I
T D2_330 000x81x

T T ) 3 = U*‘IQ .
M., D 400

3HauuT, TIPUIUBHI, TTIOPOXKJaeMblie COJHIIEM, [AO/KHBI ObITH MPUMEPHO B 2
¥ pasa HUXKe JIYHHBIX.

3meck ymecTHO OyzfeT TOKa3aTh, KaK W3 CpPaBHEHUs BBICOT JIYHHBIX U
COJTHEUHBIX MPUIUBOB OrpeziesieHa Obia Macca JIyHbl. HabimoiaThk BBICOTY TeX U
[APYTUX MPWIMBOB B OTAEJbHOCTH Hesb3s: CosHue U JlyHa Bcerma [eWCTBYIOT
coBMeCTHO. HO MOKHO M3MepuTh BBICOTY MpWIMBA TOrAa, KOrja JeuCTBUS
o0oux CBeTU/N CKaajbiBalOTCs (T. e. kKorja JlyHa u CosHile pacronoKeHbl Ha
OJTHOW MPSIMOM JIMHWUM C 3eMJ/iel), U TOTJa, KOrja JeUCTBUS UX NPOTUBOMOJIOXKHBI
(mpsimasi, coepuHsitoliasg CosHLle ¢ 3emsied, TeprneHAUKy/IsspHa K TMIpsMOM,
coemquHstomei JIyHy c 3emeit). HabmogeHus: Tokasasid, UTO BTOpPbIe TIPUIHBBI
no BbicoTe cocTaBsitoT 0,42 mepBbix. Ecyiv npunmrBoobpasytomias cuia JIyHbl
paBHa x, a CosHLa y, TO

x+y_100
x—y 42 ‘




OTKyZa

3HauuT, 110 paHee BbIBeIeHHOU (hopMyiie:

M. D 29

M, D. 71

NI

M, 129
M, 64000000 71

Tak kak macca Comnuga M, = 330 000 M,, rne M, — macca 3eMny, TO U3
IIOC/IeZIHEer0 PABeHCTBA JIeTKO HANTU

M,
: =80
M,

T. e. Macca JIyHbl cocTaBjsieT — [OJII0O MacChbl 3eMHOU. bosiee TOUHBIM
pacuet.23! naer Benmunny 0,0123 3eMHO# MacchL.

JlyHa u nozooda

MHorux WHTepecyeT BOINPOC O TOM, Kakoe B/MsSHME Ha arMocdepHoe
JlaB/ieHue MOTYT OKa3blBaThb MPW/IMBBI W OT/IMBBI, MOpoXxAaemble JIyHOU B
BO3/IYIIIHOM OKeaHe Hailleli TUlaHeThl. JTU TPUUBBI ObIIM OTKDPBLIThI BETUKUM
pycckuMm yueHbiM M.B. JIOMOHOCOBBIM, KOTODbIM Ha3Bajl WX BO3AYLIHBIMU
BosiHaMU. VMU 3aHMManuWcb MHOTME, HO TeM He MeHee O PO/ BO3[YyILIHbIX
TIPWIMBOB PAaCIpOCTpPaHeHbl TpeBpaTHbIe TMpefcTaBiaeHUs. HecnenyuaaucTsl
AyMaroT, OyATo B jierkod U TIOABWXKHOW atMocdepe 3emsu JIyHa BbI3bIBaeT
OrpOMHbIe TIpDUIMBHBIE BO/HBL. OTClofla yOexkieHre B TOM, UTO MPU/MBBI 3TU
3HAUUTEJIbHO U3MEHSIIOT JaBjieHhe aTMocdepbl U [IO0/DKHBI MMeThb pelllatollee
3HaueHue B MeTeOpOJIOTHH.



OTO MHeHHe COBepIlleHHO OI1bouHo. TeopeTrueCKU MOXKHO [J0Ka3aThb, UTO
BbICOTA aTMOC(EPHOro MNpW/IMBa He [O0/DKHA TPeBBILIAaTh BbICOTbI BOJHOTO
TIpUIMBA B OTKPBITOM OKeaHe. Takoe yTBep)X[IeHWe KaKeTCs HeOXKUJaHHBIM;
Be/lb BO3/yX Jla’Ke B H)KHUX, TIJIOTHBIX C/I0IX YYTh He B ThICSIUY pa3 jierde BOJbI,
TI0UeMY JKe JIyHHOe MPUTSDKeHe He MOJHMMaeT ero Ha ThICAUeKPaTHYIO BbICOTY?
OpHako 3T0 He Oosiee Tapa/ioKCalbHO, YeM OJMHAKoBasi ObICTpOTa MajieHus
TSDKeJbIX U JIeTKUX TeJl B IyCTOTe.

BCroOMHUMM  IIKOJIBHBIM  OMBIT C TyCTOM TPyOKOW, BHYTPU KOTOPOM
CBUHLIOBBIA LIApWK, Tajiasi, He I[eperoHsieT IMyLIWHKY. fIB/ieHWe NpuivBa B
KOHEYHOM cueTe OOyC/IOB/IeHO He YeM WHbIM, KaK TlafileHWeM B MHDPOBOM
MPOCTPAHCTBe 3eMHOro 1iapa U ero 6Oosee jierkux 000/104eK MO [JieicTBHEM
TsaroTeHus JIyHsl (1 CosiHua). B mycToTe MUpPOBOro MpoOCTpaHCTBA BCe Tejla — U
TSDKe/ble U JIerTKhe — TIa/laloT C O/[MHAKOBOUM OBICTPOTOM, MOMy4yarOT OT CUJIBI
TATOTEHHsS OJUHAKOBOE T[epeMellleHre, eCcIu pacCTOsiHhe HUX OT L|eHTpa
TIPUTSDKEHUSI OIMHAKOBO.

Cka3aHHOe TO/rOTOB/IsSIeT HAaC K TOW MBIC/IM, UTO BBICOTA arMOC(epHbIX
TIDWIMBOB JIO/DKHA OBITH Takas >Ke, KaK U B OKeaHe, BJald OT Oeperos.
HeicTBUTENBEHO, €Cu ObI Mbl 00pPAaTUIUCh K OpMYyJie, TI0 KOTOPOU BBIUUC/ISIETCS
BBICOTA TMPWIKBA, TO yOeAWIuch Obl, UTO OHA 3ak/ioyaeT B cebe TOMbKO MacChl
JIlynbl 1 3emiy, pajuyc 3eMHOrO 1apa W paccrosinde oT 3emid u JlyHel. Hu
TJIOTHOCTh TIOJHUMaeMoOW >KUAKOCTH, HU TyOWHA OKeaHa B 3Ty (Qopmyny He
BXOJAT. 3aMeHUB BOJSHOM OKeaH BO3JAYIIHbIM, Mbl He W3MEHHUM pe3yJbTara
BBIYUC/IEHWM U TOYYUM [/ aTMOC(EPHOro MpU/MBa Ty >Ke BBICOTY, Kak U JJis
NpuivMBa B OKeaHe. A T1OC/JeJHss BeJWYMHA BeCbMa He3HauuTesIbHa.
TeopeTuueckas BbICOTa HaUbO/IBIIETO MPUIMBA B OTKPLITOM OKeaHe — OKOJIO
M, U TOJILKO OuepTaHusi 0eperoB u fiHa, CTeCHsIsi IPUJIMBHYIO BOJIHY, TIOBBIIIAIOT
ee B OT/e/IbHBIX MyHKTax 70 10 M u 6osee. CyliecTBYIOT BeCbMa JFOOOTIBITHBIE
MalllMHBI [I71s TIpe/icKa3aHusi BbICOTHI TIPU/IMBA B JaHHOM MecTe B Jlt000i MOMeHT
BpPeMeHH M0 [JaHHbIM O 10J1oykeHUU CosHLa U JIyHbI.

B 6e30pe)xHOM >ke BO3[YILIHOM OKeaHe HHUUTO He MOXKEeT HapyllaTb
TeOpeTUUeCKOM KapTUHbI JIYHHOTO TIPUIMBA U W3MEHSATb HaubOO/bIIyIO ee
TeOpeTUYeCKy BbICOTY — mosiMeTpa. CTO/Ib He3HAUUTe/IbHOe MOJHSATHE MOKeT
OKa3bIBaTb Ha BeJIMYMHY aTMOC(EPHOro [aBjeHusi JIMIIb CaMOe HUUTOKHOE
B/IUSIHUE.

Jlaniac, 3aHMMaBIIMMCSA TeOpUer BO3AYIIHbIX IIPUIMBOB, IIpUIIEN K
BBIBOZIY, UTO KojebaHusi aTMoc(epHOro /aBjieHus, 00yC/lIOBJIeHHble UMM, He
JO/DKHBI TipeBbIiath 0,6 MM PTyTHOTO €TO/10a, @ TTIOPOXKAaeMblii aTMOC(hepHbIMU
TIpPUIMBaMU BeTep 00/aZiaeT CKOPOCThIO He BhIllle 7,5 cM/C.

flcHo, uto arMocdepHble TIPUIMBHI He MOTYT UrpaTh CKOJIbKO-HUOYIb



CyllleCTB@HHOM POJiK Cpe/ii (PaKTOPOB MOTO/bI.
OTH cooOpa)keHHs [le/laf0T COBEPILIeHHO OeCTIOUBEHHBIMM MOITBLITKHA Pa3HbIX
«JTyHHBIX TIPOPOKOB» Tpe/ICKa3bIBaTh IMOTOAY T10 MOooKeHHI0 JIyHbI Ha Hebe.

notes




IIpuMmeuanus




Boabwium Kpy20M Ha TIOBEDXHOCTH Il1apa Ha3bIBaeTCsl BCAKUM KPYT, LIEHTP
KOTOpPOrO COBMaJlaeT C LIEHTPOM 3TOro 1apa. Bce ocranbHble Kpyru Ha Iuape
Ha3bIBAKOTCSI MA/IbIMU.



B  [elCTBUTeNBHOCTH JIOKCOAPOMUSI €CTb CIUpajieBUAHasl  JIMHUS,
BMHTOOOpAa3HO HaMaThIBAIOII[AsICSl HA 3eMHOM 111ap.



[Io mouumny AWM. IlepesnbmaHa, NpeijIOKUBLIETO 3TOT 3aKOHOIIPOEKT.
(TIpum. peo.)



4

[Touemy 3TO Tak, 0OBSICHEHO B MOel KHUTe «3aHuMare/ibHasi TeOMeTpUsi», B
rnaBe «['eometpusi POOMH30HOBY.



B Oyxte AM6apunk CosHile He TOTpY»KaeTcsl Mof, TOpU30HT ¢ 19 mast o 26
utonst, a 63 6yxTbl Tukcu — ¢ 12 masi o 1 aBrycra.



6

OtBeTbl Ha Bonpockl: 1) [leHb Bcerja paBeH HOUM Ha 3KBATope, IOTOMY 4TO
rpaHMLla OCBeLeHUsl [Je/UT SKBaTOp Ha J[Be paBHble IIOJIOBUHBI BO BCSIKOM
TOJI0’KeHUM 3eMHOro miapa. 2) u 3) B guu paBHOogeHCcTBUM CoJHIE BCHOy Ha
3emsie BOCXOZUT B 6 4acoB U 3axouT B 18 yacoB no MecTHOMY BpemeHH. 4) Ha
skBarope CoO/HILe B TeueHWe BCero rofa BOCXOAUT eXXeJIHEeBHO B 6 4acoB IIO
MeCTHOMY BpeMeHU. 5) B cpejHMX 1IMpOTax HOKHOIO MOJYyLIapys HIOIbCKUMN
MOpO3 U SIHBAPCKWM JIeTHUHN 3HOU — OObIUHbIE SIBJIEHUSI.



V3MeHeHVe [JIMHbl 3eMHOI0 JuaMeTpa MOKeT YCKO/lb3aTb  OT
HeroCpe/ICTBeHHbIX U3MepeHHM, TaK KaK BeJMYMHAa 3Ta HW3BeCTHAa JMIlb C
TOYHOCTbIO 70 100 M; MexJy TeM YAJMHEHUs WM YKOPOYEeHUsI 3eMHOIo
JMaMeTpa Ha HeCKOJIbKO MeTpOB ObLI0 ObI yKe Z0CTaTOYHO, UTOOBI BbI3BATh Te
Vi3MeHeHUsl MPO/I0/KUTEIbHOCTU CYTOK, O KOTOPBIX I11/1a peUb.
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BHUMaTe/IbHO paccMaTpuBasi YepTe)k, MOXXHO 3aMeTHTh, UTO JIBWKeHUe
JIyHbI 1300pa’keHO Ha HEM He CTPOTrO PaBHOMepHBIM. Tak B JIeMCTBUTE/ILHOCTH
U ecTb. JIlyHa [ABWKeTCS BOKPYT 3eM/Id TI0 3JUTHICY, B (OKyce KOTOPOTO
HaXOUTCSI 3eMJisi, a TIOTOMY COTJIaCHO BTOPOMY 3akoHy Kerjiepa Ha y4acTKax,
6mm3kux K 3emsie, OHa OEXXUT ObICTpee, UeM Ha yAa/leHHbIX. DKCIIEHTPUCUTET
JTyHHOU OpOuTHI 10BO/LHO Benuk: 0,055.
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[71s1 TI0/TyueHHsI CTepeoCKoueckoro 3ddekra JocTaToueH MoBOpoT JIyHBI
Ha 1°. (ITompobHee 06 3TOM CM. MOIO «3aHUMAaTeNbHYIO (GU3UKY» ).

Bbl BUZMTE Temepb, KaK TPYAHO MOMYUYHTb XOpOIlHe cTepeodoTorpaduu
JIyHBI, U1 He YAUBUTECH, Y3HAB, UTO HEPEIKO OJMH CHUMOK CTEpPeOCKOINYeCKOMH
TIaphbl JieJlaeTCst Ha HeCKOJTBKO JIET ITO3Ke JIPYTOToO.
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C 3zanyckom B CoBerckom Coro3e 4 oktsa6ps 1957 1. mepBoro
WCKYCCTBEHHOTO CIyTHUKA 3eM/JM B 3TOM MOXKHO ObLIO JieTKo yOeauThCs.
(TIpum. peo.)
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O BBIUMCIEHWM [aNbHOCTU TOPU30HTA CM. MOIO «3aHHUMaTe/bHYIO
reoMeTpHIO», I1aBy «[7e He6O C 3eMJIer0 CXOASITCS».
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[lepBbIM B MHpe ue/IOBEK, COBEPILIMBIIMK 3aMeuaTe/bHbId KOCMUYeCKUU
pelnc, CoBeTCKMM jeTuuMk-KocMOoHaBT HO.A. T'arapyH BO BpeMsi To/ieTa Ha
Kopabne-criyTHuKe «Boctok» 12 ampesnisi 1961 1. BUjjles1 UMEHHO TaKylO KapTHHY.
FO.A. TarapuH paccka3sbiBaeT: «...KapTWHa ropu3oHTa OueHb CBoeoOpasHa U
KpacruBa. MO)KHO BHZIeTh HEOOBIKHOBEHHBIM TI0 KPACOYHOCTU I1epexo[; OT
CBETJION TOBEPXHOCTH 3eMJTH K COBEPIIIeHHO UepHOMY HeOy, Ha KOTOPOM BH/IHbI
3Be3/pbl... CoJiHIe B KOCMOCE CBETUT B HECKOJIBKO JIECSATKOB pa3 sipue, ueM y Hac
Ha 3emsie. 3Be3/bl BUHBI OYEHb XOPOIIO: OHU sIpKUe, 4YeTKWe. Bcg KapTuHa
HeOOCBOJja 3HAUMTeLHO KOHTpAaCcTHee, UeM Mbl BHIUM €e C Halled 3eMJn».
(TIpum. peo.)
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JIyHHasi TIouBa, CJ/iefloBaTe/lbHO, BOBCe He Oesasi, KaK uyacTO [JyMaroT, a
CKOpee, TeMHas. JTO He TPOTHBOPEUUT TOMY (akKTy, UTO OHA CHUsieT OebiM
cBeToM. «COJTHEUHBIN CBET, OTPa’KeHHBIN [la’ke OT YEPHOTO TpeJMeTa, OCTaeTCs
GenbiM. Ecii 6w JlyHa Obuia ofleTa B camblii uepHbIM OapxaT, OHa BCe-TaKW
KpacoBasach Obl Ha HebOe Kak cepeOpPHCTBIM AUCK», — TUIeT TUH/anb B CBOel
kHure o ceere. CrocoOHOCTh JIYHHOM TIOUBBI pacCerBaTh 03apsIOIye ee
CO/THEUHbIe JIyud B CpeJHEM OfIMHAaKoBa C pacCeuBarolledl CII0COOHOCTHIO
TEMHBIX BYJIKAHUYECKUX ITOPO/I.
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Takue HabOsomeHUs Mpou3BoAdT, HaunHas ¢ 1930 r., Gmarogapst ocobomy
«BHe3aTMeHHOMY KopoHorpady» b. Jluo (®panuus). OH JaeT BO3MOKHOCTb
M3y4aTb BHYTPEHHIOI KOPOHY U XpoMmocdepy. OfHaKo Jyulliie CHUIMKU KOPOHbI
TI0JIy4aroTCsl BCe >Ke BO BpeMsI TTOJIHbIX COJIHEUHbIX 3aTMeHui. (IIpum. peo.)
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Cambléi (hakT OTKIOHEHMs TIOATBEPAWICSA, HO TOJHOTO KOIMYeCTBEHHOTO
corsacusi ¢ Teopuell He ycrtaHoBieHo. Habmopenust mpod. A.A. MuxaiinoBa
TpUBeIM K HeoOXOJWMOCTH TepecMOTpa B HEKOTOPBIX OTHOIIEHHUSIX CaMOM

TeopUu 3TOro siBjieHus. (I1pum. peod.)
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CMOTpH I10 TOMY, BXOAHWT JIK 3TO B IT€PpHUOL 4 uu 5 BUCOKOCHBIX JIET.
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JKenaromyM 1opo6Hee 03HAKOMHUTBCSI C TeM, KaK TMPOTeKaeT II0/IHOe
COJTHEUYHOE 3aTMeHHe U Kakue HaOmo[eHus POM3BOAAT aCTPOHOMBI BO BpeMsi
3aTMEHUM, MOXKHO peKOMeH/oBaTb KHUTY «CoO/HeYHble 3aTMEeHUs U UX
HabOJ/rofieHre», COCTaBAeHHYIO T'PYIIION CHeuarCcToOB T10j, oOIel pefakiyeit
nmpod. A.A. MuxaiinoBa. Knvra npefiHasHaueHa Jjist 1r00uTe/eld aCTPOHOMUH,
riperofiaBarejield M ydJalluxcsi CTaplIMX KaacCcoB. bosee momy/ssipHO HamucaHa
kHura B.T. Tep-Orane3oBa «CosHeuHble 3arMmeHusi», locrtexusgar, 1954
(«HayuHo-nonynsipHasi 6ubsvoreka»). (IIpum. peod.)
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B 2006 rogy peiieHveM MeXIyHapoJHOTO aCTPOHOMUUYECKOTO COBeTa
[InyToOH W ero COyTHUK XapOH OTHeCeHbl K «MasjbiM Tenam (Co/iHeuHOU
cucteMbl» — actepougiaM. (TIpum. peo.)
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Cwm. . I, ctp. 72 («ITouemy Ha JlyHe HeT aTMOC(hephI?»).
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[Tom yCIOBHBIM BBbIpAaXKEHHWEM «TeMrlepaTypa MHPOBOTO MNPOCTPaHCTBa»
GbU3MKY pa3yMeloT Ty TeMmrepaTrypy, KOTOpPYHO MoKa3aa Obl B TIPOCTpPaHCTBe
3auepHEeHHbIM TEPMOMETP, 3aC/I0HEHHbIM OT jaydeirt CosHil@. JTa TeMreparypa
HECKOJIbKO BBIIIIe TOUKH aOcomroTHOro Hyns (—273 °C) Bc/ieACcTBHE TPEOIero
JleliCTBUS 3Be3/JHOT0 M3/iyueHus1. CM. MOIO KHUTY, «3HaeTe Jii Bbl (DU3UKY ?».
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O nubparuu cM. ouepk «Buaumasi 1 HeBuAMMasi CTOpoHbl JIyHb» (1. I,
cTp. 67). [Onsa numbpaiud MepKypusi IO JIOITOTe HMMEeT CHIy TO JKe
nipub/IvKeHHoe TIpaBUIo0, KOTopoMy TofguuvHeHa JIyHa: MepKypuil MOCTOSIHHO
oOpailjeH OfiHOM U ToM ke cTopoHoi He K CosHIly, a K ipyromy (oKycy cBoeid
JIOBOJIbHO BBITSIHYTOM OPOUTHI.
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[To coBpeMeHHBIM [laHHBIM, BpeMsi 000poTa MepKypusi BOKPYT OCH
cocTaBsieT 59 3eMHBIX CYTOK.



23

YeMy COOTBETCTBYeT O/iaromMpuUsiTHOE /i 3TOTO B3aWMHOE PACIIO/IOXKeHUe
9KCIIeHTpUUecKux opbut 3emu u Mapca. (ITpum. peo.)
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Cnenytolliee Be/lMKOe TMPOTUBOCTOsiHME Mapca mpuzieTcs Ha 27 UHOnS
2018 r. (IIpum. peo.)



25

[To coBpeMeHHbIM AaHHbIM, FOTIUTEp COCTOMT U3 TBEPJOTO s/ipa, »KUJKOM
000s10uKH ¥ Ta3000pa3Hoit atMocdeprl. Bce 3TH /10K COCTOST U3 TEX JKe CaMbIX
BellleCTB, HAXO/SAIIUXCSI B Pa3HbIX arperaTHbIX COCTOSIHUSIX — TBEPAOM, >KUAKOM

1 razoo6paszHom. (IIpum. ped.)
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Elje 3HauuTe/lbHee cofiep)kaHWe MeTaHa B arMocdepe Oosiee [Janekux
naHeT — YpaHa u ocobenHo HenryHa. B 1944 r. obHapykeHa atMocdepa u3
MeTaHa Ha caMoM Oosbiiiom criyTHUKe CatypHa — Turtane. (ITpum. ped.)



27

OueBngHo, Kemiep pyKOBOACTBOBa/ICA IIPU 3TOM  IIpeAriojiaraeMou
MPOrpeccren B Yucjie CITyTHUKOB IUIAHET; 3Hasi, YTO Y 3eM/TM OfJUH CIYTHUK, a y
FOnvrepa ueTbipe, OH CUMTAJT €CTECTBEHHBIM CYIL[eCTBOBAHUE Y TTPOMEXKYTOUHOU
n7laHeThl, Mapca, IByX CHyTHUKOB. IT0o00HbIN X0/ MBIC/M 3aCTaBUI U APYTUX
MBICJ/IMTEJIEN TIO[03PEBAaTh Ha/MuKe JIBYX MapCOBBIX CITyTHUKOB. Y Bosbrepa B
acTpoHOMUUecKou (paHTasum «Mukpomerac» (1750 r.) HaxoJM yIIOMHUHaHUEe O
TOM, UTO ero BooOpakaeMble ITyTellleCTBeHHWKH, TPUOMM3MBIINCE K Mapcy,
YBUJI@/TU «[iBe JIYHBbI, C/Ty>Kalljye 3TOM IJIaHeTe U [0 CUX TI0P CKPBIBAOLIUECs OT
B30pa HalllMX acTpOHOMOB». B ele paHee HamucaHHbIX «[lyTerrecTBusax
I'ynnuBepa» CBudrta (1720 r.) uMeeTCs CXOJHOe MeCTO: aCTPOHOMBI JlamyTbl
«OTKPBUIY [IByX CITyTHUKOB, 0Opalliaroiuxcsi 0Kojo Mapca». DT H000MbITHbIE
JloraIKu TOJNIYyUWIU TI0JIHOe TIOATBepXAeHue juvilb B 1877 1., korga XoJul
oOHapy)XKu/I CyI[ecTBOBaHHWE ABYX CITyTHMKOB Mapca C TIOMOIIbIO CHUJIBHOTO
TeJIeCKoIIa.
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IIpaBza, Temrieparypa IOBepXHOCTU TaM, BeposiTHO, Hke —220 °C. B cuny
3Toro I1nyTOH, OUeBUAHO, MUIlIeH aTMOC(ephl, TaK Kak OO/BIIMHCTBO ra30B MPU
TakOM TeMIlepaType HaXO[UTCS B TBEPAOM WU XXUAKOM COCTOsSIHUU. (IIpum.

peo.)
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[TogaBnsitolijee OOJBITUHCTBO aCTEPOU/IOB HOCUT >KeHCKHe HMMeHa, B3AThIe
13 MubOJOTUM HApOJOB, MO0 M3 UKC/a PacHpOCTPaHEHHBIX KEHCKUX HMEH,
mbo, HaKoHell, Ha3BaHUsS 00pa3ylOTCs TIPUCOeJUHEHHEM XKEHCKOT0 OKOHUYaHUS K
(haMuIMKU M3BECTHOTO YUeHOro WK K reorpadruecKoMy Ha3BaHUIO — Ha3BaHUIO
ropojia WIM MecCTorosiokeHusi obcepBaropuu. Tak oOpa3oBaHbI, Harpumep,
Ha3BaHUsl acTepouioB benoronbckas, MockBa. Hekoropele o0cobGeHHbIe
acTepou/ibl HOCST MY>KCKHe MMeHa. TakoBbl, Harlpumep, 15 mposiHyes (AxXu,
['exTop U Ap.), a TakKKe yromsiHyTele Ipoc, ['uaansro, I'epmec. (I1pum. ped.)
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3emsi cBeTUT Ha HebGe FOmmTepa 3Be3/1011 BOCbMOI BeJIMUUHBI.
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YrnoBow auamerp HOmuTepa, paccMaTpUBaeMOro C 3TOTO CITyTHHKa, Oojiee
44°, 3TO 3HAUWT, UTO OH 3aHMMAeT TPAKTUUYECKH UYEeTBEPTYIO YacTb BUAMMOIO
TaMm HeOa.



32

Bnaropapsi CHUMKaM, TMOMy4YeHHbIM C AaBTOMAaTHUUeCKUX MeXKIJITaHeTHBIX
CTaHL[MM, CEerofHs M3BECTHO, UTO Kosiel] y CaTypHa — HeCKOJIbKO coTeH. bosee
TOTO, HEKOTOpble U3 HUX BeAyT ceOsi BOMPeKU 3akOHaM MeXaHuKu. Harpumep,
TPU TOHKUX KOJIblIa TIeperyieTeHbl MeX/y co0ol, Kak Bo/IOKHA B HUTKe. (ITpum.

peo.)



33

['oBOps O «Iyuax 3Be3/», Mbl He UMeeM 3/jeCb B BU/ly TOIO Jiy4a, KOTOPBIA
CJIOBHO TIPOTSTHMBAeTCsi K HaM OT 3Be3[bl, KOrJja Mbl CMOTPDUM Ha Hee
MPUIIYPEHHBIM [J1a30M: 9TO siBleHue oO0yc/ioBieHO Avdpakiuell cBeTa Ha

peCHHUILIAX I'JId3d.



34

[TepBoHaUa/bHBIN CMBIC/T TPEUECKOTO CJIOBA «IUIaHeTa»— «OmyKziarorrast
3Be3zia».



35

JleTom cu/ibHOE MepliaHue SIB/ISIeTCsl PU3HAKOM NPUOVKEeHUsT OXK/s, TaK
KaK yKasbiBaeT Ha OnM30CcTb I1[MK/AOHA. [lepes noxaeM 3Be3/ibl OTJIMBAIOT
TIPeUMYIIIeCTBEHHO CUHUM 1[BETOM, Tepesi 3acyxoil — 3eneHbiM (XaHeBCKUH,
«CBeTOBbIe siB/ieHUs B aTMOChepe»).



36

Habmtomasi He60 C BBICOKOW TOphl, T. €. WMes CaMyl TUIOTHYIO U
3ambIJIEHHYI0 YacTh aTMOC(hepbl HIWKe ceds, MOKHO BHIeTh Haubosiee SIpKue
3Be3bl U B ZIHEBHbIe Yachl. Tak, ¢ BepimmHbI Apapara (5 KM BBICOTHI) 3Be3[bl
TIepBOU BeJTMUMHBI XOPOIIIO Pa3/IMuaroTcs B 2 yaca JiHs; He00 TaM TeMHO-CHHee.



37

BbrunciieHrss 006/ieryaroTcss TeM, UTO JIorapu(M CBETOBOTO OTHOIIIEHHS
BbIpa)KaeTCsl 0UeHb MPOCTO: OH paseH 0,4.



38

CoBpeMeHHbIeTe iecKonbl-pediekTopeiiuamMmerpoM 10-11 MeTpoB HMeROT
ropaszio 6osblie BO3MOXHOCTH. OcobeHHO paciMpuio 06/1acTh UCc/iei0BaHAN
BCeJIeHHOM MCI0/1b30BaHKe OpbuTanbHOTO Teseckona «Xab0sm». (IIpum. peod.)
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B nepBoli 1 B noc/iejHel ueTBepTH 3Be3/[Hast BeIMUrHa JIyHBIM U HY C 9.
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Boripoc o ToM, MoxeT /i JIyHa BAMSITH Ha TOTOAY CBOMM TPUTSDKEHUEM,
OyzeT pacCMOTpeH B KOHIle KHUTH (CM. «JIyHa U 1orozia»).



41

B 1jeHTpasbHOM uacTU 3TOW 3Be3[bl IJIOTHOCTh BeIlecTBa J0J/DKHA
JIOCTUTaTh HEMMOBEPHO OOJIbIIION BeJIMUMHBI, TPUMEPHO MWITHAp/a FPaMMOB B

1 em3.



42

BbluncieHne  MOXKHO ~ BBIMIOMIHATH 10 cjedyoledr  ¢gopMmyiie,
TIPOUCXOXK/jeHe KOTOPOM CTaHeT SICHO YMUTAaTe/It0, KOrjja HeMHOIO T03/jHee OH
TI03HAKOMUTCS O/IKe C TTapCeKkoM U TlapasijlakCoM:

) 2
2.5 :2,5”-'[£] .
0.1

3necb M — abcostoTHast BeJTMUMHA 3BEe3/bl, M — ee BUAUMAs BeIMUHHA, K —
rapa’sijiakc 3Be3/ibl B ceKyH/jaX. [TociefioBaTe/ibHbIe TIpe0Opa30BaHus TAKOBBI:

2,5M = 2,5m 100m2,
Mlg 2,5=mlg 2,5+ 2 + 2 Ign,

0,4M = 0,4m + 2 + 2 lgn,

OTKyZa
M=t + 5+ 5 1gm.
Ins Cupuyca, Haripumep, m = —1,6,m = 0",38. [Tos3TOoMy ero abcositoTHas
BeJIMUMHA

M=-16 + 5 + 51g0,38 = 1,3.
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NmeroTcd B BUAY 3Be3fbl, BXOAdIMie B COCTaB «HAIIETO» 3Be3JHOI0
ckorvieHus — Meunoro IlyTu.



44

[Toutu psiIOM C Heli HaXOAUTCS sipKast 3Be3za a LleHTaBpa.
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Wuaue — 3Be31a bapHapga. (IIpum. peo.).




46

17151 9TOM 11e/1 HeOOXOAMM Criela bHBIA 00CTOSITEIbHBIN pacueT, KOTOPbIH
10 Moel TMpockOe ObUT BBITIOJIHEH CIelUaJuCcTaMUd. B 1ogpoOHOCTH 3TOrO
pacyeTa 5 3[,eCb BXOAUThb He MOTY.



47

MO>XHO MO/Ib30BaThCsI HpI/I6HH)KEHHbIMH paBeHCTBAMH
1+a)P=1+2aul:(1+a)=1-aq,

rge ad — BeCbMd MaJlad Be/IMUKMHA. HOBTOMY
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PacueTtnl IMpyUBEAECHLI B MoeM KHUTe «MeyKIjlaHeTHbIe IMyTemeCcTBUS».




49

Tounee, nuH; 1 qunHa = 0,98 mr.




50

Tounee, nuH; 1 qunHa = 0,98 mr.
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JKenarore moapoOHee TTO3HAKOMUTHLCS C TIPOSIB/IEHUSMM TSITOTEHUS] BO
BCE/IEHHOW HaW/yT MHOTO TOJIe3HbIX CBEJIeHUM B MHTEPECHO HAallMCAHHOW KHUTe
FO.A. PsiboBa «/IBm>xeHusi HebeCHBIX Tes», u3f. 2-e. ®dusmarrus, 1962.
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34ech OTMeueHa JIMIlIb OCHOBHAsi MPUYMHA MPUIMBOB U OT/IMBOB; B LI€JIOM
siBJieHWe 3TO CJOKHee U OOyC/OBNIMBAeTCs elle U JAPYyrUMH TIPUYMHAMU
(ueHTpOOexHBIM 3¢ dekT obpailjeHUs 3eMHOrO IIlapa BOKPYT 0OIIero ieHTpa
mMacc 3emsu 1 JIyHbl u fp.). [TosiHast Teopust IPUTMBOB OOIIIENIOHSITHO U3/I0’KeHa
B kHure FO.M. Illokanbckoro «O mpuivBax B MUPOBOM OKeaHe».



53

B YacTHOCTHM, CBsI3aHHBIM C W3MepeHUsIMM TepUoJuUecKuX KosieOaHui
JoroT miaHeT ¥ CosHLIA, MPOUCXOASIIUX BC/Ie[ACTBYE JBKEHUSI 3eMHOTO 111apa
BOKpYT OapuileHTpa — IieHTpa Macc 3em/u U JIyHBI.
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