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HacTtosiwas KHWra, HanucaHHas BblgaroLwMmMcs nonynsap1MsaTopom HayKu
A.N.NepenbmaHOM, 3HaAKOMUT uYuTaTensd C OTAENbHbIMM BOMPOCaMW acTPOHOMUM, C ee
3aMeyaTtenbHbiMU  Hay4YHbIMW OOCTUXEHUSIMU, pacckasblBaeT B YBrekaTernbHOW ¢opme o
BaXKHEWLUNX SBMEHUSX 3BE3AHOrO Heba. ABTOP MOKa3biBAET MHOMME KaXyLLMecs NpUBbIYHBIMM
N 0ObIOEHHBIMU SIBITEHUSI C COBEPLUEHHO HOBOW W HEOXWOAHHOW CTOPOHbI M pacKpbiBaeT UX
[EeNCTBUTENbHbIN CMbICHT.

3agayv KHUrM — pa3BepHyTb Nepen YMTaTeNeM LLUMPOKYH KapTMHY MUPOBOIO NPOCTPaHCTBa
N NPOVCXOOALMX B HEM YOMBUTENBHbLIX SIBMEHWA U BO3OYAWTb WHTEPEC K OOHOW U3 caMbIX
yBrieKkaTenbHbIX HayK — K Hayke O 3Be3AHOM Hebe.

Ona Bcex, KTO WHTepecyeTcs acTpoOHOMUWENW, B TOM 4WUCre YyuTernewn, IeKTopos,
PYKOBOAMTENEN KPY)XKOB, JTIOO03HATENBHbIX LUKONbHUKOB.
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fAkoB UcupgopoBud lNepenbmaH
3AHUMATEJIbHAA ACTPOHOMMUA

NMPEAUCIOBUE PEOAKTOPA

[Tocne Beixoaa B 1966 rony ouepennoro usnanus kauru S.1. I[lepenbmana «3annMarenbHas
aCTPOHOMHUS» MPOIIO Oojiee cOpoKa JeT. 3a 3TO BPeMs MHOTO€ M3MEHWJIOCh. 3HAHUS JIIOAEH O
KOCMHMUYECKOM IPOCTPAHCTBE PACHIMPUIIUCH B TOM K€ CTENEHU, B KAKOW CTAJIM JTOCTYITHBIMU JJIs
HayKH OOBEKTHI OJIMKHETO U JlajdbHEro kocMoca. HoBble BOBMOXKHOCTH HaOJI0AATENbHOM acTpo-
HOMUH, pa3BUTHE aCTPO(U3UKH M KOCMOJIOTHH, YCTIEXH MAJIOTHPYEMOU KOCMOHABTHUKH, HH(POpMa-
s ¢ 6opra Bce Oosiee COBEPIIEHHBIX aBTOMAaTHYECKUX MEXKIIJIAHETHBIX CTAHLIMMN, BBIBEICHUE Ha
OKOJIO3EMHYIO OPOUTY MOIIIHBIX TEJIECKOIIOB, ITPOIIYTIHIBAHUE)» BCEIIEHCKUX MPOCTPAHCTB PaIno-
BOJIHAMH — BCE€ 3TO ITOCTOSHHO 00OTraIiaeT acTpoHOMU4eckue 3Hanus. Pasymeercs, HoBast acTpo-
HOMHUYecKasi nHpopMmalus Oblla BHECEHA U B rorosieecs nznanue kauru f.U. Ilepenpmana.

B yactHOCTH, KHUTa ObLIA JOTIOJIHEHA HOBBIMU pe3yJbTaTaMu UcciieioBaHui JIyHbI v yTOU-
HEHHBIMU JIaHHBIMU 0 11aHeTe Mepkypuil. [IpuBeieHbl B COOTBETCTBUE C COBPEMEHHBIMM 3HAHU-
SIMM J1aThl OJM>KaNIIMX COJTHEYHBIX U JIYHHBIX 3aTMEHUH, a TakyKe NPOTUBOCTOSHUN Mapca.

Becbma Briewamifomy noxy4eHHbIE ¢ OMOIIBIO TEJIECKONOB U aBTOMaTHYECKUX MEXKIUIa-
HETHBIX CTAHIMI1 HOBBIE CBE/IEHNUS O Iu1aHeTax-rurantax lOnurepe, Caryphe, Ypane u Hentyhne —
B YaCTHOCTH, O KOJIMYECTBE UX CIIyTHUKOB U O HAJIMYMM IJIAHETHBIX KOJIELl HE TobKo y CarypHa.
OTu cBesleHus ObUIM TaKKe€ BHECEHbI B TEKCT HOBOTO M3/1aHUS — TaM, TJ€ 3TO MO3BOJSET CTPYK-
Typa kHUru. HoBble nanHble 0 miiaHeTax CojHEUHOM cucTeMbl BHECEHbI B Tabnuiy «Ilnanernas
CUCTEMA B YHUCJIAX».

B HOBOM WM3/1aHUM y4YTEHBI TaKXe U3MEHEHHUS reorpadUyeckux M MOJIUTUKOAIMUHUCTPA-
TUBHBIX Ha3BaHWi, MOSBUBIINECS B pE3yJbTaTe MEPEMEHbI BJACTH U SKOHOMHYECKOH CHUCTEMBI
B cTpaHe. IlepeMensl ckazanuch Takke Ha cepe Hayku M 0Opa3oBaHMs: HAIPUMEpP, aCTPOHO-
MUl TIOCTETIEHHO BBIBOJUTCS M3 YUCIIA PEIMETOB, U3y4aeMbIX B CpeiHell 001eo0pa3zoBaTeibHON
IIKOJIE, U3bIMAETCS U3 00s13aTENbHBIX IIKOJIBHBIX Mporpamm. U ToT dakt, uro rpynmna nu3aareascTB
ACT nponomxaer BbIITyCKaTh NOIMYJISPHbIE KHUTH 110 aCTPOHOMHHM, B TOM YKCJIE HOBOE M3/1aHUE
KHMIY BEJIMKOT O nomyssipusaropa Hayku S1.1. [1epenbsmana, BcensieT Haiexk Ay, YTO MOJIOJBIE JIFOIN
HOBBIX MTOKOJICHUI BCE-TAaKH OyIyT YTO-TO 3HATh O poxHOH TutaHeTe 3emisi, COMHEUHOH cucteme,
Hameil ['anakTuke u 1pyrux oobekrax BeeneHHOM.

H.A. Jlopoockun
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NMPEOUCITIOBUE PEOAKTOPA K USOAHWUIO 1966 .

[Toarorasnusas k nevaru 10-e uznanue «3anumarensHoi actponomun» S.U. [lepenbmana,
PEeIaKToOp U U3/1aTeNIbCTBO NOJIArajiy, 4To 3TO MOCIEAHEE U3/laHue ITOM KHUTU. bypHoe pa3BuTue
HayKH 0 HeOe M yCIIeXH B OCBOSHHH KOCMHYECKOTO MPOCTPAHCTBA MPOOYIMIIN HHTEPEC K acTpo-
HOMHUU Y HOBBIX MHOTOYMCIJIEHHBIX UMTaTelel, KOTOPbIE BIPABE PACCUUTHIBATH MOIYYUTh HOBYIO
KHUTY 3TOTO IUIaHa, OTPAXKAIOILYI0 COOBITHS, €U U MEUTHI Halllero BpeMeHu. OHaKo MHOTOYH-
CJICHHbIE HACTONYMBBIE NTPOCHObI O NEPEN3JaHNH «3aHUMATEIbHOW aCTPOHOMHUM MOKa3alld, YTO
kaura f.1. Ileperbmana — BeIIAIOMIErOCs MacTepa MOMYJIIPU3ALMY HAYKH B JIETKOM, TOCTYITHOM,
3aHMMATEJIbHOM, HO B TO )K€ BpeMs JOCTAaTOYHO CTPOroi (hopMe — cTajia B U3BECTHOM CMBbICIIE
KJIACCUYECKOM. A KIIACCUKOB, KaK M3BECTHO, IEPEU3AI0T HECUETHOE YHUCIIO Pa3, IpUoOIas K HUM
HOBBIE Y HOBBIE ITOKOJICHUSI YUTaTENeH.

[loaroraBnuBass HOBOE W3JaHWE, MBI U HE CTPEMWJIUCH MPUOIU3UTH €T0 CONEpKAHHE K
HallleMy «KOCMHYECKOMY BEKy». MBI HajeeMcs, U4TO MOSIBSITCS HOBbIE, MOCBSIIEHHbIE HOBOMY
JTaly pa3BUTUS HAyKW KHUTH, KOTOPBIX OXKUJAeT OyiarofapHbld yuTarenb. Mbl BHECIH JIMILIb
caMble HEOOXOAMMBbIE M3MEHEHHUSI B TEKCT. B OCHOBHOM 3TO YTOYHEHHBIE JJaHHBIE O HEOECHBIX
TeNax, yKa3aHUs Ha HOBBIE OTKPBITUS U JIOCTM)KEHUS, CCBUIKM HAa KHUTH, U3JIaHHBIE B MOCIIE-
HUE ToJpl. B KauecTBe KHUIM, KOTOpask CMOXET 3HAYUTENIbHO PACUIMPUTH KPYro3op 4YMUTaTeseH,
MHTEPECYIOIIMXCSl HayKoil 0 Hebe, MOXKHO pekoMeHA0BaTh «Ouepku o BceneHHo» b.A. BopoH-
1oBa-BenbsiMrHOBa, KOTOpbIE, MMOKATYH, TAKKE CTAIU KIACCUYECKUMHU U BBIJIEP)KAIN YXKE IATh
u3jaHuii. MHOToO HOBOTO Y MHTEPECHOI'0 YUTATEb HAlJET B HAYYHO-IIOMYJIIPHOM XKypHasie AKa-
nemun Hayk CCCP «3emiist 1 BCelleHHas», MOCBSIIEHHOM Mpo0iieMaM acTpPOHOMUH, reo(pU3UKU
Y HCCJIE0BaHMSI KOCMMUYECKOTO IMPOCTPAHCTBA. DTOT XKypHaJl HayaJsl BBIXOAUTh B 1965 1. B u3na-
TenbcTBe «Haykay.

11. Kynukoeckuti
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NMPEAUCIOBUE ABTOPA

ACTpOHOMHS — CUACTIIMBASA HAayKa: OHA, [0 BRIPAKEHHUIO (PPAHITy3CKOTO yU4eHOro Aparo, He
HYXKJaeTcs B yKpalleHusx. JlocTkeHus: ee HacTOIbKO 3aXBaThIBAIOLIH, YTO HE MPUXOIUTCS IPHU-
jaraTh 0cOOBbIX 3a00T AJ1s IPUBJICUEHUS K HUM BHUMaHUsL. OJJHaKO HayKa 0 HEOE COCTOUT HE TOJIBKO
U3 YIUBUTEILHBIX OTKPOBEHHI M CMeNbIX Teopuil. Ee 0CHOBY cocTaBIisitoT (akThl OOBIZICHHBIE,
MOBTOPSIFOIIMECS U30 JTHS B JIeHb. JItoau, He MpUHAUIeKAIIIE K YUCITy JIIoOuTesei Heba, B 00b-
LIMHCTBE CIYy4aeB JOBOJIBHO CMYTHO 3HAKOMBI C 3TOM IMPO3anYE€CKOM CTOPOHOM aCTPOHOMMHU U ITPO-
SIBJIIOT K HEM MaJlo MHTEpEeCa, TaK Kak TPYAHO COCPEA0TOYUTh BHUMAHHUE HA TOM, UTO BCEr/a epes
ra3amu.

Bynnuunas yacte Hayku 0 HeOe, ee MepBbIe, a HE OCJIEAHUE CTPAHULIBI U COCTABIISIOT IJ1aB-
HbIM 00pa3oM (HO HE MCKIIIOUUTENIBHO) CoepkKaHHue «3aHuMareabHol actpoHoMun». OHa cTpe-
MUTCS TPEK/IE BCETO TIOMOYB YUTATEIIO B YSICHEHUH OCHOBHBIX aCTPOHOMUYECKHX (DaKTOB. ITO HE
3HAYMT, YTO KHUTA IPEJCTABIIIET HEYTO BPOJ€ HauyajabHOro yueOHunka. Crnocob oOpaboTku Marte-
pHaa CymecTBeHHO OTIIMYaeT ee OoT yueOHo kaurH. [lomy3nakombie oObIieHHBIE (PaKkThI 00IIe-
YEHBI 3/1eCh B HEOOBIYHYI0, HEPEIIKO MapaoKCAIbHYIO (OpPMY, TOKa3aHbl C HOBOW, HEOKUIAHHOM
CTOPOHBI, 4TOOBI 000CTPUTH BHUMAHUE K HUM U OCBEKUTh UHTEpeC. M3nm0xkeHne 1o BO3SMOKHOCTH
OCBOOOXX/ICHO OT CIIEUAIBHBIX TEPMUHOB M OT TOTO TEXHUYECKOTO anmapara, KOTOpBIi 4acTo cTa-
HOBUTCS MPErpaio MEX 1y aCTPOHOMUYECKOM KHUTOM U YUTATEIIEM.

[lonynspHpIM KHUraM HEpEIKO JENaloT YOpPeK B TOM, YTO [0 HUM HHMYEMY CEpPhE3HO
HAy4YUTbCS HeNb3s. YIPEK J0 U3BECTHOM CTENEHU CIPABEUIMB U MOJAEPKUBAETCS (€CIU UMETh
B BHJly COYMHEHMSI B 001aCTH TOUHOIO €CTECTBO3HAHMS) 00bIYaeM M30eraTh B MOMYJIIPHBIX KHU-
rax BCSKHMX YHMCIIOBBIX pacueToB. MexX Iy TeM 4MTaTeNb TOJIbKO TOT/IA IEHCTBUTEIBHO OBJIAAEBAET
MaTepualoM KHMIH, KOIZla HAay4yaeTcsi, XOTd Obl B DJIEMEHTapHOM 00bEME, ONEepPUpPOBaTh C HUM
ymciieHHo. [loaToMy B «3aHHMMAaTeNbHOM acCTPOHOMUMW», KaK U B JIPYTMX CBOMX KHUIaX TOM ke
CepUH, COCTaBUTENb HE M30eraeT MpOCTEHIINX pacyeToB M 3a00TUTCS JIMIIL O TOM, YTOObI OHU
NpeAarajinch B pacwieHEHHOH (opMe 1 ObUTH BIIOJIHE MOCHIIBHBI ISl 3HAKOMBIX CO HIKOJILHOU
maremaTukoi. [1ogo6HbIe ynpaxHEeHHsI HE TOJBKO NIPOYHEE 3aKPEIUIAIOT yCBaUBAEMbIE CBEICHUS,
HO U NOJTOTOBIISIIOT K YTEHUIO 00JIee CePbE3HBIX COUMHEHUH.

B npennaraemblii cOOpHUK BOLUIM INaBbl, OTHOCsSIIMECS K 3emie, JlyHe, nnaHeTam, 3Be3-
JlaM ¥ TATOTEHUIO, IPUYEM COCTABUTENb N30Mpall MPEUMYIIECTBEHHO TaKOM MaTepuai, KOTOpbIi
OOBIYHO B MOMYJSPHBIX COYMHEHMSX HE paccMaTpuBaercs. Tembl, HE NMPEACTABIECHHBIE B 3TOM
cOOpHUKeE, aBTOp HajJeeTcs 00paboTaTs O BpeMEHEM BO BTOPOI KHUTE «3aHUMATEIbHOM acTpo-
HOMUM». Bnipouem, counHeHne moo0HOTO THIIa BOBCE M HE CTaBHUT cebe 3amavyeld paBHOMEPHO
ucuepnarb Bce Oorareiiniee coaepkaHue COBpEMEHHON aCTPOHOMUH.

All
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maBa nepBas
3EMIA, EE POPMA U ABUXEHUA

KpaTyanwmmn nytb Ha 3emre n Ha KapTe

HameruB Mennom JBe TOUKHM Ha KJIACCHOM JOCKE, YUMTEIBHUIIA IIPEIaraeT OHOMY LIKOJIb-
HUKY 3a7[a9y: HAY€PTUTh KpaTJaiiuii myTh MeX Iy 00€MMH TOYKAMHU.

YueHuk, noayman, CTapareibHO BBIBOJUT MEXAY HUMH U3BUJIUCTYIO JINHHUIO.

— Bort Tak kparyaiimmii nyTh! — ynusisiercs yuurenpHuna. — Kro te0s Tak Hayuni?

— Moii mamra. OH modep Takcu.

UYepTexx HaWBHOTO MIKOJBHHUKA, KOHEUYHO, aHEKJIOTUYCH, HO Pa3Be HE YIBIOHYINUCH ObI BHI,
ecyu ObI BaM CKa3aJd, YTO IYHKTUPHAS J{yra Ha puc. 1 — camplii KOpOTKUH TyTh OT Mbica JloOpoii
Hanex bl 10 105%KHOM OKOHEUHOCTH ABCTpasuu!

Eme nopasurenbHee ciieqyroniee yTBEpKICHHE: N300paKeHHbII Ha pUC. 2 KPYXKHBIA MyTh
n3 Snonuu k [lanamckoMy KaHairy KOpode NpsMOW JIMHUH, IPOBEACHHON MEK/ly HUMH Ha TOM e
Kapte!

Aokcoapamus

T0aponun

bl g

Puc. 1. Ha mopckoii kapme kpamuatiwuii nyms om mwvica [[oopoii Haoescowl 00 10CHOT OKO-
Heunocmu Aécmpanuu 0603nauaemcs He npAMou JuHuel («10Kkcoopomueiy), a Kpusot («opmo-
opomuery)

Bce 310 moxosxe Ha LIy TKY, @ MEKIY TeM Iepel] BAMU — OeCCIIOpHBIE UCTUHBI, XOPOILIO U3BECT-
HbIE KapTorpadam.
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Puc. 2. Kasicemcs HeepOsSsmHbIM, YMO KPUBOIUHEUHbBIU NYMb, COCOUHSIOWUL HA MOPCKOU
kapme Hoxozamy c Ilanamckum Kanaiom, kopove npamoul TUHUU, RPOEEOEHHOU MeHCOy memu Jice
moukamu

Jl1 pazbsicHeHMsI BOIIpoca MPUAETCS CKa3aTh HECKOJIBKO CJIOB O KapTaxX BOOOIIE M O MOPCKUX
B YaCTHOCTH. M300paxkeHne Ha Oymare 4acTeil 3eMHOW MOBEPXHOCTH — JIENI0 HETPOCTOE JaXe B
IPUHLIKIIE, TOTOMY YTO 3€MJIs — 1Iap, @ U3BECTHO, YTO HUKAKYI0 YacTh IIapOBON MOBEPXHOCTU
HeJb3s pPa3BEepPHYTh Ha TIOCKOCTH 0€3 CKJIAZIOK M pa3pbiBOB. [I0HEBOIE MPUXOAUTCS MUPHUTHCS C
Hen30eKHBIMH MCKaXEHUSMH Ha KapTax. [IpuaymMano MHOTO crioco0OB YepyeHHUs! KapT, HO Bce
KapThl HE CBOOOAHBI OT HEJAOCTAaTKOB: HAa OJHUX MMEIOTCS UCKaKEHHs OHOTO POJa, Ha JAPYTHX
MHOTO pofia, HO KapT BOBCE 0€3 NCKaKEHUI HeT.

MopsIKH TTOJIB3YIOTCS KApTaMU, HaY€PYEHHBIMU 10 CIIOCO0Y CTAPUHHOTO TOJUIAHACKOTO Kap-
torpada u maremaruka XVI B. Mepkaropa. Cioco0 3TOT Ha3bIBae€TCsS «MEPKAaTOPCKOW MPOEK-
Mei». Y3HaTh MOPCKYIO KapTy JIETKO IO €€ MPSIMOYTOJIbHON CETKe: MEpPHIMaHbl H300paKeHbI Ha
HEll B BUJE psizia MapajuieNbHbIX IPSMbIX JUHUN; KPYTH IIMPOTHI — TOXKE IPSIMBIMU JTUHUSAMHU, TIEP-
NEHAUKYJISIPHBIMU K NIEPBBIM (CM. puc. 5).

Boobpa3zute Teneps, 4o TpedyeTcs HalTH KpaTdalinuid MyTh OT OJTHOTO OKEaHCKOTO MOpTa
JI0 IPYyroro, JIEKAIEro Ha TOW e napasuienn. Ha okeaHe Bce IyTH JOCTYIHBI, M OCYLIECTBUTH
TaM MyTELECTBUE MO KpaTdyallleMy IyTH BCErZna BO3MOXKHO, €CIIU 3HaTh, KaK OH Ipojeraer. B
HAIlIEM CJIy4ae €CTECTBEHHO JyMaTh, YTO KpaTyalinii My Tk UAET BAOJIb TOW apajulesu, Ha KOTo-
poii nexxar o0a mopra: BeAb Ha KapTe — 3TO MpsiMas JIMHUS, @ YTO MOXKET ObITh KOpoUue MPsIMOTo
nytu! Ho MbI ommbaeMcs: myTh 1o napajuien BOBCE HE KpaT4aiIIni.

B camomM niene: Ha MOBEpXHOCTH I1apa KpaTyaiilliee pacCTOSHUE MEKIY IByMs TOUKaMH €CTh

COEIMHAOLIAs UX Tyra OOJbILIOTO prra.1 Ho kpyr nmapamienu — mansiii xpyr. Jlyra 0osbiioro
Kpyra MeHee HCKPHBIICHA, YEM JyTa JII000ro Majioro Kpyra, IpOBEICHHOTO Yepe3 Te K€ IBE TOUKH:
OoJsiblIeMy pajlycy OTBeYaeT MeHbllas KpuBu3Ha. HaraHuTe Ha mio0yce HUTh MEXAYy HallMMU
JIBYMsI TOUKaMHU (cp. puc. 3); Bbl yOeUTECh, YTO OHA BOBCE HE JISLKET BAOJIb napauienu. Harsanyras
HUTb — O€CCIIOPHBIN yKa3aTesb KpaTdailero myTH, a €CJIM OHa Ha I100yce He COBMAJIaeT C mapal-
JIeTIbI0, TO U HA MOPCKOM KapTe KpaT4alliuii myTh He 0003HAaYaeTCs MPsIMOM JIMHUEH: BCIOMHUM,

! Bonvuium Kpy2om Ha TIOBEPXHOCTH IIapa Ha3bIBAETCS BCAKHUM KPYT, LEHTP KOTOPOTO COBIMAJAET C IEHTPOM 3Toro mmapa. Bee
OcTallbHbIE KPYTH Ha IIape Ha3bIBAIOTCS MATbIMU.

7
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4TO KpyTH r[apanneneﬁ I/I306pa)I(aI-OTC$I Ha Takoun KapTe MNpsAMbIMUA JIMHUAMU, BCAKAA )KC JIMHUA, HC
COoBIIagaromias ¢ HpHMOﬁ, CCTb Kpueas.

Puc. 3. Ilpocmoii cnocob omvickanusi OeticmeumenbHo Kpamuatiuie2o nymu mexcoy 08yms
NYHKMamu: Haoo Ha 2100yce HamAHYmMb HUMKY MeHcOy IMUMU NYHKMAMU

ITocne cka3zaHHOrO CTAHOBUTCS MOHSTHBIM, MMOYEMY KpaTyallIui MyTh HA MOPCKOWM KapTe
n300pakaeTcs HE MPSIMOM, a KpUBOHW JIMHHUECH.

PacckaspiBarot, uyTo mipu BeIOOpE HampaBieHus s HukomaeBckor (HbiHE OKTSIOpPHCKOI)
KEJIE3HON JIOPOTH BEIHCh HECKOHYAEMbIE CIIOPbI O TOM, IO KAaKOMY IyTH €€ MpooxuTh. Koner
Cropam IOoJIOKUJIO BMemIaTenbeTBo Haps Hukomnast [, kotopslit pemmmn 3aaa4y OyKBalIbHO «IIPSIMO-
nuHenHo»: coequnmi [lerepOypr ¢ MockBoii 1o siHeiike. Eciu 661 9TO OBLTO cieTaHo Ha MEepKa-
TOPCKOW KapTe, MOIy4Yriach Obl KOH(PY3HAs HEOXKUJAHHOCTh: BMECTO MPSIMOW TOpOTa BhIILIA Obl
KPHUBOH.

Kro ne uzberaer pacyeToB, TOT HECIOKHBIM BBIYMCIECHUEM MOXET YOETUThCS, 4TO MYTh,
Ka)XYyIIMNCS HaM Ha KapTe KPUBbBIM, B I€HCTBUTEIBHOCTH KOPOYE TOTO, KOTOPHII Mbl TOTOBbI CUH-
Tath NpsAMbIM. [lycTh 00e Hamm raBanu nexar Ha 60-i mapauienau U pas3iesieHbl PacCCTOSHUEM B
60°. (CymiecTByIOT JU B JICHCTBUTEILHOCTH TaKWE JBE TaBaHW — JIJIS pacdyeTa, KOHEUHO, Oe3pas-
JIUYHO. )
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Puc. 4. K sviuucnenuio paccmosnuil medxcoy moukamu A u B na wape no oyee napainienu u
no oyee 6016uLl020 Kpyea

Ha puc. 4 Touka O — neHTp 3€MHOTO mapa, AB — nayra Kpyra mupoThl, Ha KOTOPOM JieKaT
raBanu A u B, ¢ nett 60°. Llentp kpyra mmmupotsl — B Touke C Boobpaszum, 4to u3 nnenrpa O 3eMHOTO
apa nmpoBezcHa 4epe3 Te e TaBaHM ayra 00JbIoro kpyra: ee paaunyc OB = OA = R, oHa npoiier
OJIM3KO K HAYEPUYEHHOU JTyre AB, HO HE COBMAJIET C HEIO.

Brruucnaum qunHy kaxaon ayru. Tak kak Touku A U B nexat Ha mwupore 60°, To paanychl
OA n OB coctaistor ¢ OC (ocbio 3eMHOro mapa) yroi B 30°. B npsiMoyrosibHOM TpeyroJibHUKe
ACO xater AC (=r), nexauuii npotus yria B 30°, paBeH NOJI0BUHE TMNOTEHY3bl AO;

3HA4HT, ¥=R/2 JInuHa nyru AB cOCTaBIseT OHY MIECTYIO JUIMHBI KPyTa IIUPOTHI, a TaK Kak
KpYT 3TOT UMEET BABOE MEHBIIIYIO JJIMHY, YeM OONBIION KPYT (COOTBETCTBEHHO BBOE MEHBIIEMY
panuycy), To JUTHHA JYyTH MaJIoTo KpyTra

AB—l o M—BHBS KM

6 2

YrtoObl onpenenuTh Teneps AIUHY AYTH OOJBIIOT0 Kpyra, MPOBEIEHHOTO MEXKIY TEMH Ke
TOYKamu (T. €. Kparyaiiiero myTd MeXIy HUMH), Ha0 y3HaTh BenuduHy yrma AOB. Xopaa AS,
cTsruBaromias ayry B 60° (Manoro kpyra), €CTh CTOpOHA NMPABUIIBHOTO IIECTUYTOJIbHUKA, BITMCAH-
HOTO T'O B TOT K€ MaJIbIil KpyT; M03TOMY AB = r=R/2

[IpoBens npsamyto OD, coenuusonyto HeHTp O 3eMHOro 1apa ¢ cepeaquHoit D xopasl AB,
MI0JTy4aeM IpsIMOYTOJIbHBIN TpeyroinbHUK ODA, tae yron D — npsiMoi:

DA="%AB u OA = R.
3HauwHT,
sinAOD=AD: AO=R/4:R=0,25
Ortcrona HaxonuM (1o Tabiuiam):
1AOD=14°28'",5
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U, CIIEI0BATEIIBLHO,
JAOB = 28°57".

Tenepp yxe HETPYAHO HAWTH MCKOMYIO JUIMHY KpaT4auIlero IyTH B KMJIOMeTpax. Pacuer
MOKHO YIPOCTUTh, €CJIM BCIIOMHUTD, YTO JUIMHA MUHYTHI OOJIBILIOTO Kpyra 3€MHOTO IIapa ecTh
MOpCKas MuJs, T. €. okojio 1,85 km. CrnenoBarenbHo, 28°57" = 1737' = 3213 km.

Mpbl y3HaeMm, 4TO MyTh MO KpPYry IIMPOTHI, N300pa’k€HHBIM Ha MOPCKOM KapTe HpsiMOM
AuHHUEH, coctabigeT 3333 kM, a MyTh 10 OOJIBIIOMY KPYyTy — IO KpUBOH Ha KapTe — 3213 kM, T. €.
Ha 120 kM Kopoue.

BoopyxuB1ucs HUTKON U UMest IO, pyKaMu I7100yC, BbI JIETKO MOXKETE TPOBEPUTH MTPABUIIb-
HOCTb HalllMX YepTekell U yOeIuThCs, YTO 1yTH OONBIINX KPYTOB AEHCTBUTEILHO IPOJIETAIOT TaK,
KaK IMOKa3aHOo Ha yeprexax. M300paxeHHbIN Ha puc. 1 OyaTO OBl «IPSIMOI» MOPCKOW MyTh U3
Adpuxu B ABcTpanuio coctasisieT 6020 Musb, a «kpuBoi» — 5450 Muisp, T. €. kopoue Ha 570 MuIb,
niy Ha 1050 xm. «IIpssmoit» Ha MOpCKO# KapTe Bo3aylIHbIN ITyTh 3 JIonnoHa B [llanxaii nepepe-
3aeT Kacnmiickoe Mmope, MeX 1y TeM KaK JEHCTBUTEIbHO KpaTYaIlIiii Iy Th IIPOJIETaeT K CEBEPY OT
[TerepOypra. [loHATHO, KaKyIO pOJIb UTPAIOT 3TU BOMPOCHI B SKOHOMHU BPEMEHU U FOPIOYETO.

Ecinu B a110Xy napycHOro Cy/10X0ACTBa HE BCET/Ia JOPOXKUIIN BPEMEHEM, — TOTIa «BPEMSI €11Ie
HE CUUTAJIOCh «JE€HbI'aMU», — TO C MOSIBJIEHUEM MapOBbIX CYAOB MPUXOJUTCS IUIATUTh 32 KaXIyIO
W3JIMIIHE U3PAcXOJ0BaHHYIO TOHHY yIiis. BoT mouemy B Hallu THU BEyT Cy/a IO AEMCTBUTEIHHO
KpaTyailieMy IyTH, [OJIb3YsICh HEPEJIKO KapTaMHU, BBINOJIHEHHBIMH HE B MEPKAaTOPCKOM, a B Tak
Ha3bIBAEMON «ILIEHTPAJIbHOI» NMPOEKLMU: Ha ITUX KapTax Ayrd OOJBIIMX KPYroB M300paKaroTCs
MPSIMBIMU JTMHUSIMH.

[Touemy ke IpeKHME MOPETIABATENH MTOJIB30BAMCH CTOJIb 0OMAaHYMBBIMU KapTaMH 1 U30U-
panu HeBbIrojiHble MyTH? OMKUO0YHO JyMaTh, UTO B CTAPUHY HE 3HAJIM O ceiiuac yka3aHHOU 0co-
OEHHOCTH MOPCKUX KapT. J{eno oObsicHseTCs, KOHEYHO, HE 3TUM, a TEM, YTO KapThl, HAUepUEHHbIC
1o cnocody Mepkaropa, 00:1a/1at0T HapsAy ¢ Hey100CTBaMU BECbMa LIEHHBIMU /ISl MOPSIKOB BBITO-
namu. Takast kapTa, BO-TIEpBbIX, H300pakaeT OTAeNbHbIE HEOOIbIINE YaCTH 3€MHONU OBEPXHOCTHU
0€e3 UCKa)KeHUs1, COXpaHssl YIIIbl KOHTYpa. DTOMY HE IPOTUBOPEUUT TO, YTO C YJAJICHUEM OT IKBa-
TOpa BCE KOHTYPhI 3aMETHO PACTATUBAIOTCS. B BBICOKHMX MIMPOTax pacTsSKEHUE TaK 3HAYUTEIBHO,
YTO MOPCKas KapTa BHYIIAET YEJIOBEKY, HE3HAKOMOMY C €€ 0COOEHHOCTSIMHU, COBEPILIEHHO JI0XKHOE
MpeJicTaBlIeHne 00 UCTUHHOM BEIMYMHE MATEPUKOB: [ peHIIaH U KayKeTCsl TaKOM e BETMUMHBI,
Kak Adpuka, Ansicka 6omnpiie ABcTpainu, XoTs ['pernanaus B 15 pa3 Menbine Agppuku, a Ansicka
BMecTe ¢ [ penstanuent BaBoe MeHblle Apctpannu. Ho Mopsika, Xoponio 3HaKOMOTO € 3TUMH OCO-
OCHHOCTSIMH KapTbl, OHU HE MOTYT BBECTH B 3a0imyxaeHue. OH MUPUTCS ¢ HUMHU, TEM OoJiee, YTo
B TIpejiesiax HeOOIBIIMX yIaCTKOB MOPCKas KapTa JaeT TOYHOE 1oo0ue HaTyphl (puc. S).

3aro Mopckas KapTa BecbMa O0JieryaeT pelleHue 3a7ad LITYPMaHCKOM HPAaKTUKH. JTO —
€IMHCTBEHHBIN pOJI KapT, HA KOTOPBIX MyTh KOpabisl, HAYLIEro MOCTOSIHHBIM KypcoM, H300paka-
eTcsl npsAMoi JauHue. MATu «1OCTOSHHBIM KypcoM» — 3HAYUT JAEpKaThbCs HEM3MEHHO OJHOIO
HaIpaBJIEHUs], OTHOTO OIPENIETIEHHOI0 «pyM0Oay, HHaYe roBOpsl, UJITU TaK, 4YTOObI IIepeceKaThb Bce
MepHIMaHbl o/ paBHBIM yriioM. Ho 3TOT myTh («JIOKCOAPOMUS») MOKET U300pa3UThCs MPSIMO
JMHUEH TOJBKO Ha TakoM KapTe, Ha KOTOpOH BCe MepUIHaHbl — MpsIMble JIMHUHU, TapajuiebHble

apyr ;[pyry.2 A Tak Kak Ha 36MHOM IIape KPyTy IUPOTHI IEPECEKAOTCS ¢ MEpUIUAHAMM O[] Ipsi-
MBIMH yTJIAMH, TO Ha TAKOH KapTe ¥ KPYTH IIHPOTHI TOJKHBI OBITh PSMBIMU JTMHUSMU, TIEPIICH U~
KyJIIpHBIMU K JIMHUAM MepuauanoB. Kopoue roBops, Mbl IPUXOIUM UMEHHO K TOH KOOPAWHATHON
CEeTKe, KOTOpasi COCTABIISIET XapaKTEPHYI0 0COOEHHOCTh MOPCKOW KapThl.

2 B jieiicTBHTEILHOCTH JIOKCOAPOMUS €CTh CTIUPANICBUIHAS TNHUS, BHHTOOOPa3HO HAMATHIBAIOILASICS HA 36MHOM Iap.
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Puc. 5. Mopckas unu mepramopckas kapma 3emHozo wapa. Ha nooobuwix kapmax cunvHo
npeygenuienvl pazmepvl KOHNMypos8, YOaleHHbIX om 9keamopa. Ymo, nanpumep, 6orvuie: I pennan-
ous unu Aecmpanusa? (Omeem 6 mexcme)

IIpuctpactue MopsikoB K kapram Mepkaropa Tenepb NOHATHO. JKenast onpeneiauTs Kypc,
KOTOPOTO HAaJI0 JIEp’KaThCsl, U] K HAa3HAYEHHOMY IOPTY, IITypMaH NPUKIIAbIBAET JIMHEUKY K
KOHEYHBIM TOUKaM IIyTH U U3MEPSIET YT, COCTABIISIEMBIH €10 C MepuinaHamMu. Jlepkach B OTKpbI-
TOM MOpE BCE BpeMs ATOTO HalpaBleHHs, IITYpMaH O€30IMO0YHO JOBEIET CYIHO 0 IeTH. BhI
BUJIMTE, YTO JIOKCOAPOMHUSD — XOTS M HE CaMblii KOPOTKUN M HE CaMblid SKOHOMHBIN, HO 3aTO B
M3BECTHOM OTHOIICHUH BeCbMa YAOOHBIN /Ui MOpsika MyTh. UTOOBI HONTH, HamIpUMeEp, OT MbIca
Jo6poit Hanexnpl 10 10:KHON OKOHEYHOCTH ABCTpaiuu (cM. puc. 1), HaJ0o HEU3MEHHO JIePKAThCS
oxHoro kypca S 87°,50". Mexay Tem, 4ToObI JOBECTH CYAHO JI0 TOTO K€ KOHEYHOTO ITyHKTa KpaT-
YaiimuM myTeMm (110 «OPTOAPOMHUNY), IPUXOINUTCS, KaK BUJAHO U3 PUCYHKA, HETIPEPHIBHO MEHATH
Kypc Cy/lHa: HauaTh ¢ Kypca S 42°,50', a koHunTh KypcoMm N 53°,50" (B 3TOM ciiyuyae KpaT4aimii
IyTh JJaXK€ U HEOCYIIECTBUM — OH YIMPAETCS B JIEASHYIO CTeHY AHTapKTUKH).

O6a nyTH — 10 «WIOKCOAPOMUID U TI0 «OPTOAPOMUI — COBIAAAIOT TOJIBKO TOT/IA, KOT/IA Iy Th
1o OOJIBIIIOMY KPYTY U300pakaeTcss Ha MOPCKOM KapTe MPSMOU IMHUEH: TIPU JBUKSHUH 110 JKBa-
TOpY WM 110 MepuaraHy. Bo Bcex mpouux ciayyasx IMyTH 3TH pa3IudHBbI.

Mpagyc gonroTbl U rpagyc WUMPOThbI

3AJJAYA

Yurarenu, 6e3 COMHEHUS, UMEIOT IOCTaTOYHOE MPEACTABICHNE O reorpaduueckux J0JIrore
n mpore. Ho s yBepeH, He Bce AaayT IPaBUIbHBIA OTBET Ha CIECAYIOLIUN BOIIPOC:

Bcerna nu rpagychl IMPOTHI JUIMHHEE TPAJyCOB JIOJITOTHI?

PEIIEHUE

BonpIIMHCTBO yBEPEHO, UTO KK/l TapaJIeIbHBIM KPYT MEHbIIIE Kpyra Mmepuanana. 1 tak
KaK IpagyChl JOJTOThI OTCUUTHIBAIOTCS 10 MAPAJUIEIBHBIM KpPyraM, Ipaaychl e — MUPOTHI — 110
MepHUIuaHaM, TO 3aKJII0YAIOT, YTO IIEPBBIE HUTIE HE MOT'YT ITPEBBIIIAT 10 JJIMHE BTOPbIX. [Ipn aTOM
3a0BIBAIOT, YTO 3eMJIsl — HE TIPABWIIBHBIN IIap, a IUIMIICOMI, CIIeTKa pa3myThiil Ha skBaTope. Ha
3€MHOM 3JUTUIICOM/IE HE TOJBKO SKBATOP JIMHHEE Kpyra MEpUIraHa, HO ¥ OJIKaiIne K 9KBaTopy
NapajulelIbHbIE KPYTH TaKKe JUIMHHEE KPYrOoB MepuuaHa. PacyeT noka3pIBaeT, 4To IPUMEPHO 10
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5° mWUpOTHI TpaLyChl MapaIeIbHBIX KPYToB (T. €. JIOJITOTHI) [UIMHHEE TPalyCoB MepuanaHa (T. e.
ITUPOTHI).

Kyna noneren AMyHACeH?

3AJIAUA

B kakyto cTOpoHy ropr30HTa HanpaBuicsi AMyH/ICEH, BO3BPAILIAsCh C CEBEPHOTO MOII0Ca, U
B KaKylo — BO3BpallasiCh C F0XKHOTO?

JlaiiTe oTBeT, HE 3amIsAAbIBAs B JTHEBHUKH BEJIMKOTO MyTEIIECTBEHHUKA.

PEIIEHUE

CeBepHblif IOJTIOC — caMas CeBepHasi TOUKa 3eMHOTO 11apa.

Kyna 6561 MBI OTTY/1a HU HaNpaBJSUIUCh, — MBI BCET/Ia OTIIPABHIIMCH ObI HA IOT.

BosBpamiasice ¢ ceBepHOro moiroca, AMyHACEH MOT HAalpaBUTHCSA TOJIBKO HA FOT; MHOTO
HafpasJIeHHs OTTyAa He Obl10. BOT BhIMMCKA U3 JHEBHUKA €TO TOJEeTa K CEBEPHOMY MOJIOCY Ha
nuprxkabdne «Hopeerus»:

«"Hopgserus" onucana Kpyr OKOJIO CEBEPHOTIO MOJIOCA. 3aTEM MbI ITPOJOJIKAIM IyTh. .. Kypc
OBLJT B3SIT Ha 10T B MEPBBII pa3 ¢ TOTO BpeMEHH, Kak Aupukabdib octaBmil Pumy». TouHo Tak ke ¢
I0’KHOTO TIOJTF0ca AMYH/JICEH MOT HJITH TOJIBKO K cegepy.

Y Kosembl [IpyTKOBa €CTh HIYyTOYHBIN paccka3 O TypKe, MOMaBIIEM B «CaMyl0 BOCTOYHYIO»
cTpany. «M Brepeau BoCTOK, U ¢ O0KOB BOCTOK. A 3aman? Bel mymaere, MOXKeT ObITh, YTO OH BCE-
Takl BHUJICH, KaK TOYKa Kakas-HUOyIb, enBa ABMKYyIIasics pranu?.. Henpasna! U c3anm BOCTOK.
Kopoue: Be3ne v BCroly HECKOHYAEMBIN BOCTOK.

Taxoii cTpaHbl, OKpY>KEHHOM CO BCEX CTOPOH BOCTOKOM, Ha 3€MHOM II1ape CYIIECTBOBATH HE
MoxeT. Ho MecTo, oKpyXKeHHOE BCIOy FOTOM, Ha 3emJie UMEETCs, KaK U IMyHKT, OXBaYeHHbBIH CO
BCEX CTOPOH «HECKOHYaeMbIM» ceBepoM. Ha ceBepHOM moiroce MOXKHO ObLIIO Obl COOPYIAUTH JIOM,
BCE YEThIPE CTEHBbI KOTOPOro obpaiieHsl Ha or. M 3T0 B camom jaene Moriu Obl cAenaTh Hallu
CJIaBHBIE COBETCKHE MOJIIPHUKH, ITOOBIBABIIINE HA CEBEPHOM MOJIOCE.

Mato poaoB cHeTa BpeMeHu

MBI Tak MPUBBIKIIN TOJIB30BaThC KAPMaHHBIMHM U CTCHHBIMH YacaMH, YTO HE OT/JaeM cede
Jake OTYeTa B 3HAUCHUU UX Mokazanuid. Cpenu ynraresei, — s yoesx1eH, — JTUIIb HEMHOTHUE CMOTYT
00BSACHUTD, YTO, COOCTBEHHO, XOTAT OHU CKa3aTh, KOTJIa TOBOPSIT:

— Tenepb ceMb 4acoB Bevepa.

Heyxenu TonbKo TO, 4TO Majasi CTpejKa 4acoB Moka3biBaeT udpy cemb? UTo ke o3HauaeT
sta 1dpa? OHa MOKa3bIBAET, UTO MOCIE MONYIHS IPOTEeKI0 7/24 cyTok. Ho nmocne kakozo nomynus
U mpexjie Bcero 7/24 kakux cyTok?

Yro Takoe cyTku? Te CyTKH, 0 KOTOPBIX TOBOPUT U3BECTHASI TOTOBOPKA «JIEHb M HOYb — CYTKH
POYbY, MPEACTABISAIOT COOON MPOMEKYTOK BPEMEHH, B TEUEHUE KOTOPOTO 3€MHOM IIap ycreBaeT
OJIMH pa3 00epHYTHCS BOKPYT CBOEH ocu o oTHoueHuto k Conmuiyy. Ha nmpakTuke ero uaMepsior
TakK: HaOJIOAAIOT JIBa MOCJENOBATENbHBIX NMpoxokaeHus ConHia (BepHee ero meHTpa) uepes3 Ty
JMHHIO HA HeOe, KOTOpast COeAMHSET TOUKY, HAXOASIIYIOCS HaJl TOJIOBOW HaOMoAaTes («3eHUTY), C
TOYKOH tora Ha ropu3oHTe. [IpomexxyTok 3TOT He Beeraa oguHakoB: CoHIE MPUXOJUT HA YKa3aH-
HYIO JINHUIO TO HEMHOT'O PaHblile, TO MOo3Ke. PerynupoBarth 4achl 0 STOMY «UCTUHHOMY TIOTYIHIO)
HEBO3MOXHO, CaMbIii HCKYCHBI MacTep HE B COCTOSIHUM BBIBEPUTH YacChl TaK, YTOObI OHU IUIN
ctporo o ConHILy: A7 TOTO OHO Yepecuyp HeakKypaTHO. « CoHIle TOKa3bIBaeT BpeMsi OOMaH-
YUBOY, — MUCATN MAPHKCKUE YACOBITUKHA Ha CBOEM repOe CTO JIeT Ha3al.

Yacel HalM peryaupyroTcss He mo peanbHoMy COINHILY, a 1O HEKOEMY BOOOpa)kaeMOMY

COJIHITY, KOTOPOC€ HC CBCTUT, HC T'PCCT, 4 NIPUAYMAHO TOJIBKO IJIA IMPABUJIIBHOI'O CHETA BPCMCHHU.
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HpeI[CTaBBTC ce6e, 4qTO B IpUPpOAC CYHICCTBYCT HebecHoOE CBCTHJIO, KOTOPOC IBUIKCTCA B TCUC-
HHC BCCI'0 1roJia paBHOMCPHO, O6XOI[$I 3emro POBHO BO CTOJILKO K€ BPEMCHHU, BO CKOJIBKO 00x0-
JUT BOKPYT Seman — KOHCYHO, Ka)KyHIUMCH 06pa30M — Hall¢ NOMJIMHHO CYIICCTBYIOIICC COJ'IHI_IG.
9To0 CO3JaHHOC B006pa)KeHI/IeM CBCTHJIO B ACTPOHOMUHU UMCHYCTCS «CPCAHUM COJTHLICM) . MomeHT
IMPOXOXKACHUA €TO YCpPC3 JIMHUIO 3CHUT — HOI' HA3bIBACTCA «CPCAHUM IIOJYAHEM); IPOMCIKYTOK
MCKAY ABYMA CPCAHUMU NOJYIHAMU €CTh «CPCAHNEC COJTHCYHBIC CYTKHU», 4 BPEM:, TaK HCUUCIIAC-
MOC, Ha3bIBACTCA «CPCAHUM COJIHCYHBIM BPCMCHEM)). KapMaHHLIe 1 CTCHHBIC YaChl UAYT UMCHHO
I10 3TOMY Cp€AHEMY COJIHCUHOMY BPEMCHH, MCIKAY TEM KaK COJIHECUHBIC YaChI, B KOTOPBIX CTpCJ’IKOﬁ
CIIY)XHUT TCHb CTCPIKCHbKA, ITOKA3bIBAOT HCTUHHOC COJIHCYHOC BpEMS JJIA JaHHOI'O MECTaA. Y uura-
TCJIA IMOCJIC CKAa3aHHOI'O COCTABUJIOCH, BEPOATHO, TAKOC IPEACTABIICHUC, YTO HCPABCHCTBO UCTHUH-
HBIX COJIHCYHBIX CYTOK BBI3BAHO HCPABHOMCPHBIM BPAIICHHUEM 3eman BOKpYyT cBOEH ocH. 3eMIIs
HeﬁCTBHTCHBHO BpalmacTCsa HEPAaBHOMEPHO, HO HEPABECHCTBO CYTOK O6YCJ'IOBJ'I6HO HCPAaBHOMCPHO-
CTBbIO JPYTOT'0 ABUKCHUS 36MJII/I, a MMCHHO — €€ IBHMXXCHU 110 0p6I/ITe BOKpyT COJ'IHI_Ia. Mg celigac
HOﬁMeM, KaK 3TO MOXKECT OTPA3HUTHCA HAa JJIMHC CYyTOK. Ha pHucC. 6 BBI BHUIUTC ABA I10CJIICA0BAaTCIbHBIX
IMOJIOKCHU S 3EMHOIO IIapa. PaCCMOTpI/IM JICBOC ITIOJIOKCHHC. CTpeJIKI/I BHHU3Y ITOKA3bIBAKOT, B KAKOM
HaIrpaBJICHHUU 3emns BpalmacTcd BOKpYT OCHU: IIPOTHUB JacoBOM CTPCIIKH, €CJIM CMOTPCTHb HAa CCBEP-
HBIN T10JTF0C. B TOUKE 4 TCIICPDb MMOJACHL: 3Ta TOYKA JIC)KHUT KAaK pa3 IIPOTHB COJ'IHI_Ia. HpCﬂCTaBLTe
cebe TCIICPb, YTO 3emns caesana OJQUH IOJTHBIM O60pOT BOKPYT' OCH; 3a 3TO BpEMsA OHa YCIICJia
NEPEMCCTUTHLCA 110 Op6I/ITe HaIIpaBO U 3aHsJ1a APYTroc MECTO. PaI[I/ch BGMJ'II/I, HpOBC,Z[CHHBIﬁ B TOYKC
A, HMECT TAKOC K€ HAIIPABJICHUC, KaK U CYTKHU HA341, HO TOYKa A oka3pIBaeTcs YKe JIeXKaIen He
IpsaMO MMpOTHUB COJ'IHI_Ia. I[J'Iﬂ YCJI0BCKA, CTOAIICTO B TOYKE A, MOJIACHD C€IIC HC HACTYIINII: COJ'IHI.[C
JCBECC npoqepquHoﬁ JIMHUH. 3eMIIe Haao BpalaTbCda CIIC HECCKOJIBKO MUHYT, 4yTOOBI B TOUKE A
HaCTyIInJI HOBBIN IOJIJCHB.

Puc. 6. I[louemy conneunvie cymku onunnee 36e30uvix? (Iloopobnocmu 6 mexcme)

Uro xe orcroga cienyer? To, 4To MPOMEXYTOK MEXIY ABYMS MCTUHHBIMHM COJTHEYHBIMU
MIONYAHSIMH OJ1UHHee BPEMEHH MOHOTO 060poTa 3emii BOKpYT ocu. Eciu 661 3emMitst paBHOMEPHO
nBuraiack Bokpyr ConHIa 1Mo Kpyzy, B LIEHTpe KOTOpOro Haxoaujoch Obl ConHIe, TO pa3HHIA
MEX]y IeHCTBUTEIBHOMN MPOIOIHKUTEIEHOCTBIO 000POTa BOKPYT OCH U TOW KaXKyIIeHcs, KOTOPYIO
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MBI ycTaHaBnuBaeM 1o CounHily, Obuia Obl M30 JTHS B IEHb OJ1HA U Ta ke. Ee nerko onpenenuTs, eciu
IPUHATH BO BHUMAHUE, YTO U3 ATHX HEOONBIINX 100aBOK JOJKHBI B TEYCHHE T0JIa COCTABUTHCS
Henble CyTKH (3emiis, IBUrasich o opouTe, AejaeT B IO/l OAHH JHUIIHUN 000pOT BOKPYT OCH); 3HA-
YUT, NEHCTBUTENbHAS IPOIOJKUTEILHOCTh KaXI0r0 000poTa paBHAETCSA

|
3655 CVTOK : 366& =23y, 56 M. 4c.

3aMeTHUM, KCTaTH, YTO «IEHCTBUTENIbHAS» MPOIOJIKUTEIBHOCTh CYTOK €CTh HE UTO MHOE,
Kak MepuoJl BpalleHus: 3eMJIH 110 OTHOIICHHUIO K J000i 3B€3/1e; OTTOrO TaKue CYTKH M HA3bIBAIOT
«3BE3IHBIMUY.

Wrak, 3B€31HBIE CYyTKH 6 CpeOHeMm KOPOU€E COMHEUHBIX Ha 3 M. 56 ¢, KpyIIIBIM CUETOM —Ha 4 M.
Pa3Huna He ocTaercs MOCTOSHHOM, moToMy uTo: 1) 3emist 06xoauT okosno ConHIa He paBHOMEP-
HBIM JIBKEHUEM T10 KPYTOBO OpOHTE, a 110 IIIUIICY, B OJHUX YacTAX KOTOpOro (6osee OIU3KUX K
ComnHiry) oHa JBIKETCs ObIcTpee, B Ipyrux (Oojiee OTaIeHHBIX ) — MEIJICHHEE, U 2) OCh BpalLeHUs
3eMJIM HaKJIOHEeHA K TIOCKOCTH €€ opOuThI. O0e 3TH MPUYKHBI 00YCIIOBIMBAIOT TO, YTO HICTUHHOE
U CpE/IHEE COJIHEYHOE BPEMsI B Pa3HbIE IHU PACXOIATCS MEX Ay cOO0M Ha pa3Iu4yHOE YUCIIO MUHYT,
JocTuraromiee B Hekotopbie AU 10 16. Tonbko ueTbipe pasa B roJ 00a BpEMEHHU COBIAIAIOT:

15 ampens,.......... 1 ceHTs10pA,

14 uroHs,.............. 24 nexabpsi.
Hanpotus, B 1H1

12 ¢espas,

3 HOs1Opst

pa3HULIA MEX]y UCTUHHBIM U CPEIHUM BPEMEHEM JIOCTUIaeT HauOoJsblIel BEIUYMHBI —
OKo0JIO ueTBepTH yaca. KpuBas Ha puc. 7 MoKa3bIBaeT, KaK BEJIMKO 3TO PACXOXACHHUE B pa3HbIE THU
roza.

o 1919 r. rpaxxpane CCCP »xuiu o MECTHOMY COJTHEUHOMY BpeMeHU. J1J1 KaxJ10ro Mepu-
JMaHa 3€MHOI'O Il1apa CPeJIHUN MOJAEHb HACTYIMAeT B Pa3IMYHOE BpeMsl («MECTHBIN» IOJIIEHB),
MIOATOMY Ka)KJIbIi TOPOJ KHJI TI0 C60€My MECTHOMY BPEMEHH; TOJBKO MPHOBITHE U OTXO/] TOE3/I0B
Ha3HA4aJIUCh 110 OOIIEMY JUIsl BCEH CTpaHbl BpEMEHHU: 10 MeTporpaackoMy. I'paxnane paznuuanu
«TOPOJICKOE» U «BOK3aJIbHOE» BPEMS; IIEPBOE — MECTHOE CPEAHEE COJHEUHOE BPEMsI — MOKAa3bl-
BaJIX TOPOZACKHE 4aChl, @ BTOPOE — METPOrpaCKOE CPEAHEE COIIHEUHOE BPEMs — IOKA3bIBAJIN YaChl
KEJIE3HOJOPOXKHOIO BOK3ana. B Hacrosimee Bpems B Poccuu Bce XKeIe3HOAOPOKHOE JBUKEHHUE
BEZIETCS [10 MOCKOBCKOMY BPEMEHHU.
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-15m
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Puc. 7. Dmom epagpuk, umenyemvlii «epaguxom ypasHeHus 8pemeHu», noKavleaem, Kax
8EIUKO 68 MOM UIU UHOU O€Hb PACXOHCOEHUEe MeXHCOY UCMUHHBIM U CPeOHUM NOoxyOHeM (1eeas
wkana). Hanpumep, 1 anpens 6 ucmuHnublili NO10eHb 8epHblEe MEXAHUYECKUE YAChl OONHCHBI NOKA-
samb 12 u. 5 M.; UHbBIMU ClOBAMU, KPUBASL 0aem CpeoHee 8peMs 8 UCMUHHbIL NOL0eHb (npasas
wxana)

C 1919 r. y Hac B OCHOBY cueTa BPEMEHH JHS IMOJIOKEHO HE MECTHOE, aTaK Ha3bIBAEMOE
«TIOSICHOE» BpeMsl. 3eMHOM IIap paszesieH MepuauaHamMu Ha 24 OJMHAKOBBIX «I0SiCa», U BCE
IYHKTBI OJTHOTO TO5ICA UCUMCISAIOT OJIMHAKOBOE BPEMs, UMEHHO TO CpPEJHEE COJIHEYHOE BpEM,
KOTOpOE OTBEYAET BPEMEHHU CPEIHEro MepuauaHa JaHHoro mnosica. Ha Bcem 3eMHOM miape B
KaX/IbIll MOMEHT «CYLIECTBYET» I103TOMY TOJIbKO 24 pa3iMyYHbIX BPEMEHH, @ HE MHOXECTBO Bpe-
MEH, KaK ObLIO /10 BBEJCHHUS MOSICHOTO CYETa BPEMEHH.

K »tum Tpem ponam cuera BpeMeHH — 1) HICTUHHOMY COJIHEYHOMY, 2) CpEIHEMY MECTHOMY
COJIHEYHOMY U 3) MOSCHOMY — HAJI0 NPUOABUTH YETBEPTHIH, yHOTPEOIsEMBbIH TOIBKO acTPOHO-
MaMu. JT0 —4) «3BE3/1HOE» BPEMsI, UCUUCIISIEMOE 110 YIIOMSHYTBIM paHEee 3BE3AHbIM CyTKaM, KOTO-
pBI€, KaK Mbl YK€ 3HaeM, KOpOU€ CPEAHUX COJHEUHBIX IPUMEPHO Ha 4 MUHYTHI. 22 ceHTA0ps 0ba
cueTa BPEMEHHU COBIAJAlOT, HO € KaXK/IbIM CJIEYIOIIHUM JHEM 3BE3/IHOE BPEMs OIIEPEKAET CpeIHEe
COJIHEYHOE Ha 4 MUHYTHI.

Hakownern, cymiectByer emie W TATHIA BUJ BPEMEHHM, — 5) TaK Ha3bIBAEMOE OeKpemHoe
BpeMs, — TO, IT0 KOTOPOMY B TEUEHHE JIETHETO CE30HA KUBET Bce HaceseHne Poccuu n GombInH-
CTBO 3aIlaJHbIX CTPaH.

JlexpeTHOE BpeMs HIET pOBHO Ha OJUH 4ac Brepenu nosicioro. Llenps aToro meponpustus
COCTOMT B CJIEAYIOLLIEM: B CBETJIOE BPEMsI rojla — C BECHBI JI0 OCEHU — Ba)KHO HaYMHATh U KOH-
4yaTh TPYAOBOH JJ€Hb OPAHBIIIE, YTOOBI CHU3UTh PACXOJ JIEKTPOIHEPTUU HAa UCKYCCTBEHHOE OCBE-
mieHue. DTO JOCTUTAETCS O(PUIIHAIEHBIM TIEPEBOJIOM YaCOBOM CTPENIKM BIiepe. Takoil mepeBos B
3araJHbIX TOCY/IapCTBAX JAEIACTCs KaXK/Iy0 BECHY (B yac HOUM CTPEJIKA MepeCcTaBiIsIeTcs K nudpe
2), a K&Ky OCEHb Yachl BHOBb MEPEBOASATCS HA3A/I.

JlexpeTHOE BpeMs BIIepBbIe OBLIO BBEACHO Y Hac B 1917 r.;3 B TEUEHHE HEKOTOPOTO Neproaa
CTpeTKa yacoB ObLIa MIepeBe/icHa Ha JBa U JJake Ha TP Yaca BIIEPE/T; OCIe HECKOIBKHX JIET Tepe-
pbiBa oHO BHOBB BBesieHO B CCCP ¢ BecHbl 1930 I 1 oTIIM4aeTcs OT MOsICHOTO Ha O/IMH Yac.

3 o nounny S1.U. Ilepenpmana, IpeAaoKUBILETO 3TOT 3aKOHOIPOEKT. (IIpum. ped.)
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n pPoAOITXKNTENIbHOCTb AHA

TouHass TPOAOKUTEIBHOCTD JHS JIUI KaXXJ0T0 MeCcTa W JIF0OOW JaThl rojja MOXKET OBITh
BBIUKCJICHA 10 TalJIHIlaM aCTPOHOMHUYECKOTO €XerofHuka. Hamemy unurarento enpa i, OIHAKO,
MOHAMO0UTCS A1 OOMXOMHBIX IIeNiel MOA0OHasi TOYHOCTh;, €CIU OH TOTOB YIOBOJLCTBOBATHCS
CPaBHHUTEIBHO IPpyObIM MPUOTMKEHUEM, TO XOPOILIYIO CIYk 0y COCITY)KUT eMy MpuIaraeMblii yep-
Tex (puc. 8). Baoabs neBoro ero kpas mokasaHa B 4acax HpoooaxycumenvHocms JTHA. Bronb
HIDKHETO Kpasi HAaHEeCEHO yIoBoe paccrosHre CoiHIla OT HeOECHOro IKBaTopa. ITO PacCTOSHUE,
u3MepsieMoe B rpajycax, Ha3biBaeTcs «ckjaoHeHnem» Comnia. HakoHell, Kocble TMHUHA OTBEYAIOT
Pa3IUYHBIM IIMPOTAM MECT HAOIONCHMS.

YtoObI MONB30BATHCSA YEPTEHKOM, HAJO 3HATH, KAK BEITUKO YIIIOBOE PACCTOSHUE («CKIIOHE-
Hue») ConHIla OT PKBaTOpa B Ty WJIM UHYIO CTOPOHY JUISl pa3NudHbIX AHEH roga. COOTBETCTBYIO-
HIMe JaHHbIE YKa3aHbl B TAOIMUKe Ha CTp. 28.
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Puc. 8. Yepmeonc onsa epagpuueckoco onpeoenenus npoodonxcumenvHocmu ous (IloopobrHo-
cmu 8 mekcme)

JTHu rofa CriioHeHHe Muu rona CrnoHeHHe
Connua Connua
21 auBaps —20° 24 wrona +20°
& theBpans ~15 12 aBrycra +13
23 deBpans ~10 28 aBrvcra +10
8 Mapta -5 10 cenTadpa +5
21 mapra 0 23 ceHTAOpA 0
4 anpena +5 6 oKTaAOpA -5
16 anpensa +10 20 okTabpa -10
| masa +15 3 Hoabpa 15
21 mas +20 22 Hoa6pa —20
22 uroHA +23Y, 22 nexadp# —23Y,

[TokaxeM Ha pUMepax, KaK MOJb30BaTbCsl 3TUM YEPTEIKOM.

1. HaliT npoao/mKUTENbHOCTD JHS B CEPEAMHE anpeiis Ha mupore 60°.

Haxoaum B Tabnnuke ckiaoHeHre CoHIa B CEpeANHE aIpeds, T. €. YIJIOBOE PaCCTOSHUE €ro
B 3TU JTHU OT HeOecHoro skBatopa: +10°. Ha HIkHeM Kparo yepTeka oTbICKMBaeM uucio 10° u
BEZIEM OT HETO NPSMYIO JIMHUIO NOJ MPSIMBIM YIJIOM K HMJKHEMY Kparo J10 NIEPECEUEHNUs1 C KOCOU

JMHHEH, oTBevaroleit 60-i napauienu. Ha 1eeom kparo Touka nepeceueHusi OTBeYaeT YUCTY 141/2,
T. €. ICKOMas MPOAOIIKUTEIbHOCTh JHSA paBHa mpuMepHO 14 4. 30 M.

[Ipu cocTaBiIeHUH ATOTO YEPTEKA YUTCHO BIUSHUE TaK Ha3bIBaeMOU «arMochepHoi pedpak-
uum» (cm. cTp. 49, puc. 15).

2. Haiitu nmponomkutensHOCTh AHS 10 HOsIOpst Ha mupoTe 46° c.1.

Cxknonenne Conana 10 HosiOpst pasHO —17°. (ConHile B roacnom nonymapuu veba.) [Tocry-

1
masi o-pexHeMy, HaxouM 14”2 yacoB. Ho Tak Kak Ha 9TOT pa3 CKIOHEHHE OTPHLATEIBHO, TO
MOJyYEHHOE YMCIIO 03HAYaeT IPOJIOJIKUTENIBHOCTh HE JAHS, a HOUM. VickoMas ke POI0IIKUTEIb-

1 1
HOCTb JIHS paBHA 24-14" = 9” yacos.

MBEI MOKEM BRIYMCIIMTE TaK)kKe 1 MOMEHT Bocxoaa ConHna. Pa3genus 9% MOI0JIaM, MOTY4YUM
4 4. 45 m. 3Has u3 puc. 7, uro 10 HOAOPs Yackl B UCTUHHBIN MOJJICHb MTOKa3bBalOT 11 4. 43 M.,
y3HaeM MoMeHT Bocxona ConHia. 11 4. 43 m. —4 4. 45 M. = 6 4. 58 M. 3axon CoJHIla B 3TOT JIEHb
npon3oiiaer B 11 4. 43 M. + 4 4. 45 M. = 16 4. 28 M., T. €. B 4 4. 28 M. Beuepa. Takum oOpazom,
00a ueptexa (puc. 7 u 8) mpu HaAJIekKAIEM UCIIOJIb30BAaHUH MOTYT 3aMEHHUTH COOTBETCTBYIOIINE
TaOJIUIIBI ACTPOHOMUYECKOTO €KETOHUKA.
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Mecais | Ansape @esp. Mapr Anpeas Mag Hows Moas ABYET Cewr Owr. Horlpe Aek.
A F IE 29I ORI 327 FA2T 4 i:;‘i'.? IFI0IFAFIO2E 8 22 5 19 3173
24 Ham
Jaxag
27 geus -E'#h'ﬁ--qh
]
18 -+ =
==
15 ==
[P
g
-
6 B tauan
-
3 T
Hocxod
g HH

Puc. 9. I'pagpux socxooa u 3axooa Connya 6 meuenue 200a onsa 50-i napaninenu

Bl MoXkeTe, MoNb3ysICh M3I0KEHHBIM Ceiuac MPUEeMOM, COCTaBUThH JI IIUPOTHl MECTa
BAIIIETO IMMOCTOSTHHOTO KUTEILCTBA HA BeCh T0J rpaduk Bocxona u 3axona ColHIIA, a TaKKe MPo-
NoJDKATENbHOCTH JTHS. OOpaszunk Takoro rpaduka ans 50-i mapauienyu Bel BUAUTE Ha puc. 9 (OH
COCTABIICH TI0 MECTHOMY, a HE I10 IEKPETHOMY BpeMeHH). PaccMOTpeB ero BHUMATENBHO, BBI TIOM-
MeTe, KaK Ha/I0 YePTHUTH MO0OHbIC rpadKu. A HAYEPTHB €T0 OJIMH pa3 Il TOH IHUPOTHI, TAC BB
KUBETE, BBl CMOXETE, OPOCUB B3IIISA]] HA CBOW YEPTEXK, Cpa3y CKa3aTh, B KOTOPOM MPUMEPHO Yacy
B3oiieT win 3aiaet CoHile B TOT WK UHOM JEHb ToJa.

HeoOblyanHble TeHU

Bocnpoussenennslii 3aeck puc. 10 MoXeT noka3aTrbesl 3aralodHbIM: YEJIOBEK IIPHU IOJTHOM
ceere ConHIa o4ty He oTOpachiBaeT TeHH. OJHAKO STOT PUCYHOK CHIENaH C HaTyphl, HO HE B
HalIKMX IUPOTax, a OJIM3 IKBAaTOpa, B TOT MOMEHT, Koraa CoJIHLIE CTOSUIO ITOYTH OTBECHO HaJl T0JI0-
BOI1 HaOmoarest (Kak TOBOPSIT, B «3€HUTEY ).

B nammx mumporax ConHIle HUKOTJa HE OBIBACT B 3€HHUTE; BUACTH TAKyI0 KapTHHY Yy HAC
HeBo3MokHO. Korna nmomynennoe CofHIle 1OCTUraeT y Hac HauOOJIbIIeH BBICOTHI (22 HIOHS), TO
OHO MPOXOJIUT YEPE3 36HUT BCEX MECT, PACIIOIOKEHHBIX HAa CEBEPHOI IPaHMULIE )KapKOTro nosica (Ha

1
Tponuke Paka — Ha napaienu 2370 ceBepHOi mupoTsl). Criyctd nonrona, 22 aexkadps, ConHue

1
MPOXOJIUT YEPe3 3€HUT BCEX MECT, PACIIOIOKEHHBIX Ha 23 %20 J0KHOM mupoThl (Ha Tpornuke Ko3ze-

pora). Mexly STUMU TpaHULIaMH, T. €. B KAPKOM IOsICE, PACIIOIIOKEHBI MECTA, IJe MOITYIEHHOE
ConHue nBaXKbl B TOJl OKa3bIBACTCS B 3€HUTE U OCBEIIAET MECTHOCTh CBEPXY TaK, YTO BCE MpPEJ-
METHI JIMILIEHbI TEHEeH, JTydlle cKa3aTh — UX TeHH PaclojiaraloTcs Kak pa3 Mmoj HUMU.
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Puc. 10. Yenogex noumu 6e3 menu. Pucynok socnpoussooum ¢pomoepaguro, cHamyro 6o1usu

Puc. 11. Tenu na nontoce ne usmeHns0m ceoeti OIUHbL 8 MmedeHue Cymox

Puc. 11, oTHOCsAmUICS K TIOTIOCY, HAMPOTHB, (PAHTACTUIECKHM, HO BCE KE TIOyUYUTEITbHBIN
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YenoBek HE MOXET OTOpachlBaTh Cpa3y IIECTh TEHEH; STUM MPUEMOM XYIOKHUK XOTell
HaIJISTHO TI0Ka3aTh CBOEOOPa3HyI0 0COOEHHOCTHh mojsipHoro CoHIIA: TEHU OT HErO B TEUEHHE
LEJBIX CYTOK MOIYYaroTcs 00unakosou onunst. [Ipuunna ta, yto CoHIIE HA MOMIOCE B TEUCHUE
CYTOK JBMKETCS HE MOJ1 YIJIOM K TOPU30HTY, KaK y HaC, a IOYTH MapayienbHo emy. Omubdka Xymnox-
HUKA, OJTHAKO, B TOM, YTO OH H300pa3uJl TEHU Yepecuyp KOPOTKUMHU [0 CPABHEHUIO C POCTOM YeJI0-
Beka. Eciu Ob1 TeHu ObUH Tako# JUTHHBI, 3TO YKa3biBalio Obl Ha BICOTY ComHiia okosno 40°, HeBO3-

1
MOXXHYIO Ha mofitoce: CoJHIIe HUKOT/Ia HE MOJIHUMAETCs TaM BbIme 23 7 Jlerko BBIUUCJIUTD, —
YUTaTCIIb, 3HaKOMBII\/'I C TpI/IFOHOMCTpPICfI, MOXKCT MCHJ HpOBepI/ITB, — YqT0 caMaid KOpOTKaSI TCHb HA
TOJTFOCE J0DKHA OBITh HE MEHBINE 2,3 BBICOTHI OTOPACHIBAIOIIETO €€ MPEeIMETa.

3apa4ya o AByXx noesaax

ﬂBa COBCPUICHHO OAMHAKOBBIX MMOE3/1a UAYT C OHHHaKOBOﬁ CKOPOCTBIO B ITPOTUBOITOJIOKHEBIC
CTOpOHBI (pHC. 12): 01H C BOCTOKA Ha 3amajl, IPYrou — ¢ 3arajia Ha BOCTOK. Kakoit u3 Hux Tsoxenee?

PEIIEHUE

Tsoxenee (T. €. CuiIbHEE JaBUT Ha PENbCHI) TOT, KOTOPBIM NBUXKETCS MPOMUE BPALICHUS
3emMuIH, ¢ BOCTOKA Ha 3aMa 1. DTOT M0e3] MeIUICHHEE IBHKETCSI BOKPYT OCH 36MHOTO I1apa; IOTOMY
BCIICZICTBHE IIEHTPOOEKHOTO d(PPeKTa OH TepsET U3 CBOETO Beca MEHBIIIE, YeM TOE3/, HAYIINI Ha
BOCTOK.

Puc. 12. 3a0aua o 06yx noezoax

Kaxk Benuka pasnuna? Crnenaem pacuer I MOE3[0B, UAYLIUX BIOJIb 60-i mapaienud co
CKOpOCTBIO 72 kM/4, niu 20 m/c. Touku 3eMHOM TOBEPXHOCTH HA YKa3aHHOM Mapasiesu IBHKYTCS
BOKPYT OCH €O CKOpOCThIO 230 M/c. 3HAYUT, MOe31, UAYIIHUA Ha BOCTOK B HANPABJICHUH BPaIICHUS
3emun, 061a1aeT KpyroBoit ckopocthio B 230 + 20, T. e. 250 m/c, a uaymuii Ha 3anaj MPOTHB JIBH-
KeHUs 3eMiTi — cKopocThio B 210 m/c. LleHTpocTpeMuTensHOe yCKOpEeHUe sl IEPBOTO COCTABIISIET

a

Vi 25 0007
R 320 000 000

TaK KaK pajguyc Kpyrororo mytu Ha 60-it napasuienu paseH 3200 km.
Jl51s BTOpOro moeszia OHO COCTaBIISIET

cM,/ 2
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Vi 210007 e

R 320 000 000

Pa3nuia B BenmuunHe HEHTPOCTPEMHUTEIHLHOTO YCKOPEHUS 000UX MOE3I0B paBHA

T 2 9
V-V 25 000221 000 oo
R 320 000 000

Tak kak HampaBlIeHUE LIEHTPOCTPEMUTEIIBHOTO YCKOPEHUS COCTABIAET C HAMpPABICHUEM
TSKECTH yroi B 60°, To MpuHUMAaeM BO BHUMAHUE TOJIBKO COOTBETCTBYIOIIYIO YaCTh LIEHTPOCTPE-

MUTEIBHOTO YCKOpeHus, uMeHHO 0,6 em/c? X cos 60° = 0,3 em/c?.

Oto cocrasisiet ot yckoperus Tshxectu 0,3/980, miu oxono 0,0003.

3HauuT, MOE3/, UAYIIMNA HA BOCTOK, JIErue MIYyIIEero B 3anagHoM HampasieHud Ha 0,0003
CBOETO Beca. Ecnu moe3n coCTOUT, HalpuMep, U3 MapoBo3a U 45 TPYKEHBIX TOBAPHBIX BarOHOB,
T. €. Becut 3500 T, TO pa3HuLa B Bece OyIeT paBHATHCS

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

Jlnst kpymHOTO TIapoxona BogousmetneHreM B 20 000 T JBHXKYIIETocs CO CKOPOCThIO 35 KM/
4 (20 y3110B), pa3HuIa cocTaBsuia Obl 3 T. YMEHBIICHHE Beca IIPH JIBFOKCHUH CyJHA Ha BOCTOK
JOJKHO OTPA3UThCS, MEXKTy POYUM, Ha TTOKA3aHUAX PTYTHOTO OapoMeTpa; Mpu OTMEYSHHOM CKO-
pocTH BbIcoTa OapoMeTrpa qoimkHa ObITh Ha 0,00015 % 760, 1. €. Ha 0,1 MM MeHbIIIE Ha TTAPOXOJIE,
UyIIEeM B BOCTOYHOM HampaBJICHUH, HEXKETM Ha UAYIIEM K 3aray. Jlaxke merexo/1, mararoIimii mo
ynutie [lerepOypra c 3amaga Ha BOCTOK, IPU CKOPOCTH XOABOBI 5 KM B YaC CTAHOBUTCS IPUMEPHO
Ha 1,5 r nerde, yeM Mg ¢ BOCTOKA Ha 3amal.

CTpaHbl ropn3oHTa Nno KapMaHHbIM Yacam

Crioco0 HaXOIUTh B COTHEUHBIHN JICHh CTPAaHbI TOPU30HTA 1O KApMaHHBIM YacaMm OOITeH3Be-
creH. [{udeponar pacronararot Tak, 4ToObI YacoBas cTpeska Oblia HampasiieHa Ha CojHIE. Yrod
MEXK]Ty STOM CTPEJIKOW U IUHKUEH 6—12 nensaT momnojaM: paBHOJEIAIIAS YKaXET TOTIa HampasJie-
HUe Ha 1oT. HeTpyaHOo MOHATE OCHOBaHKE 3TOTo crioco6a. CoHIIe B CYTOYHOM JIBHOKCHUH 00XOIUAT
HeOo B 24 yaca, yacoBas ke cTpeiika 00xoaut nudeponar B 12 4acos, T. €. ONMUCHIBAET B OJJUHAKO-
BOE BpeMsI BIIBOE OOJIBIITYIO AYTY. 3HAYMT, €CJIH B MTOJIJICHb YacoBas CTpeiIka yka3biBasia Ha ColHIIe,
TO CITYCTSI HEKOTOPOE BpEMsI OHa OTIEPENT €0, OMKMCAaB CBOUM KOHIIOM BIBOE OOJIBITYO AyTy. BoT
oYeMy, pa3eiiuB MPH yKa3aHHOM PaHbIIE TOJOKEHUHU mudepodIara momnojaam JIyry, OMUCAHHYIO
CTPEJIKOH, MBI JIOJDKHBI HAUTH TO MECTO Heba, I/ie Haxoauinoch CoJHIIE B MOJICHB, T. €. HaIllpaBJie-
Hue Ha 1or (puc. 13).
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Puc. 13. IIpocmoti, Ho nemounblli npuem onpeoenenust Cmpan cema ¢ NOMOWbI0 HAPYUHbIX
UNU KAPMAHHBIX 4aACO8

HcnbiTanne mMOKa3bIBaeT, OJHAKO, YTO MPHEM 3TOT KpalHE HETOYEH, Tpella Ha JCCATKU
rpaaycoB. UTOOBI MOHATH, MIOYEMY TaK MPOUCXOIWT, HAJIO pa3o0parbcs B PEKOMEHIYEMOM CITO-
cobe. OcHOBHas MPUYMHA HETOYHOCTH Ta, UTO IEdepOIaT pacnoiaraeTcs napauieIbHO TI0CKOCTH
TOPHU30HTA, CYTOYHBIN ke MyTh COJTHIIA JIS)KHUT B TOPHU3OHTAILHOM IJIOCKOCTH TOJBKO Ha MOJTIOCE,
Ha BCEX K€ JPYTUX MIMPOTAX OH COCTABISET C TOPU30HTOM pPa3HbBIC YIJIBI — BIUIOTH JIO MPSMOTO
(1a skBarope). [loaTOMy Mpu OPUEHTUPOBAHKH 10 KAPMAaHHBIM YacaM HeU30ekHa OOJbIIas Win
MEHBIIas MOTPENTHOCTb.

O6parumcs k ueptexy (puc. 14, a). I[lycts HaOmronaTeNnb pacmnonoxeH B Touke M, Touka N
— mommoc Mupa; kKpyr HASNRBQ — HeGeCHBII MEpUINaH — TPOXOAUT Yepe3 3eHUT HaOIronaTens u
yepe3 noitoc. Ha kakoil mupore HaxoauTcs HaOMIOAaTeNb, JIETKO OMPENEIUTD; s 3TOr0 J0CTa-

TOYHO U3MEPUTH TPAHCIOPTUPOM BBICOTY IOJIKOCA HaJl TOPU30HTOM NR, OHA paBHA LIUPOTE mecra.*
I'msanst u3 M B HanpaBneHun H, Habmonarenb uMeeT nepen co0oro Touky tora. CyTOYHBIN MyTh
CoutHIla Ha ATOM YepTeke N300pa3UTCS IPSIMOH JIMHUEH, KOTOPAsi YaCThIO JICXKUT HAJl JIMHUEH TOpH-
30HTA (IHEBHOM MyTh), YACTHIO JK€ M10]1 Heto (HOuHOM 1y Th). [Ipsimas AQ nzobpaxaer myts ConHia
B THU PaBHOACHCTBUI; KaK BUJIUM, JTHEBHOM ITyTh PaBEH TOr1a HOUHOMY. SB — myTh CoJHIIa JIETOM;
OH mapasuiesieH AQ, HO OOJbIlast 4aCTh €T0 JICKUT BBIIIE TOPU30HTA, U TOJIBKO HE3HAYUTEIbHAS
4yacTh (BCIOMHUM KOPOTKHE JIETHUE HOUM ) HaXOAUTCs oA ropu3oHToM. [1o atum kpyram Cosnnue
€XKEeJaCHO MPOXOAUT 24-10 JOJI0 MX MOJHOW JHHEL, T. €.360°/24=15°. U Bce ke dyepe3 Tpu yaca
nociie nosyaHst CoHIe HE OKa3bIBAeTCs B IOT0-3aMaHON TOUYKE TOPU30HTA, KAK MOXKHO OXKUAATh
(15° x 3 =45°); mpuunHa pacXoXk/I€HHUs Ta, 4TO MIPOEKIIMH PABHBIX AYT COJTHEUHOTO MyTH Ha IJI0C-
KOCTbh TOPU30HTA HE PABHBI MEX]Ty COOOM.

OT0 cTaHeT HamIsiHee, eciau Mbl pa3depemcs B puc. 14, 6. Ha nem SWNE u3o0paxaer Kpyr
TOPU30HTA, BUIUMBIH C 3eHUTA; ipsimast SN — HeOecHbIi Mepuanad. Habmronarens momeniaercs B
TouKe M, HeHTp Kpyra, onucbiBaeMoro Ha Hebe CollHIIEM 3a CYTKHU, POEKTUPYETCS Ha IMIIOCKOCTh
ropu3oHTa B Touke L' (cM. puc. 14, a); cam KpyT COTHEYHOTO MyTH MPOEKTUPYETCs Ha TUIOCKOCTh
TOpU30HTA AILTUIICOM SB'.

4 [Touemy 310 Tak, 0OBICHEHO B MOEH KHUTE «3aHUMaTEIbHAs TEOMETPHD», B I1aBe «[ eomeTpust POOMH30HOBY.
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[TocTpoum Tenepp NPOEKIMM TOYEK IEICHMs Kpyra COJIHEYHOIO IyTH SB Ha MJIOCKOCTH
ropuzoHTa. [ 3Toro noBepHeM Kpyr SB napajuieiabHO INIOCKOCTH TOpU30HTa (rojoxenue S'B”,
puc. 14, a) pazgenum ero Ha 24 paBHbIE YaCTH U CIPOEKTUPYEM Ha IJIOCKOCTb TOpU30HTA. J[is
MIOCTPOEHUS TOUEK AETIEHMS ALIUICca SB — MPOEKIUHU KpyTra COJIHEYHOTI'O ITyTH Ha IJI0CKOCTh FOPH-
30HTa — U3 TOYEK JesieHus kpyra S'B" nposenem oTpe3ku, napajieinbabie SN. SICHO, 4TO MBI ITOJTY-
YHMM IIPH 3TOM HEpaBHBIE IyTH; OHH OyIyT Ka3aThcsi HaOJII01aTeNto emie 0oiee HepaBHBIMU, TOTOMY
YTO OH paccMaTpHUBAET UX HE U3 LEHTpA L 3JIUICa, a U3 TOUKU M6 CTOPOHE OT HETO.

Puc. 14. [louemy kapmannvie uacel 6 ponu Komnaca 0aiom HegepHvle NOKA3aHUS.

[Ipocnenum Teneph, KaK BEIMKA MOXKET OBITh MOTPEITHOCTH OIpeaeneHus mo nuudeponary
CTpaH rOpU30HTA B JICTHUN ACHB JJIS B3ATON HaMu upoThI (53°). CoHIle BOCXOAUT TOTIA MEXKIY
3 u 4 yacamu yTpa (rpaHuIla 3alITPUXOBAHHOTO CETMEHTAa, 03HAYAIOIIET0 HOUb). B Touky £ BocTOKa
(90°) ConHie npuxoauT HE B 6 4acoB, Kak JOKHO ObITh 1o nudepbnary, a B monosuHe §-ro. B
60° oT TOuKH r0Ta OHO OyneT He B 8 4. yTpa, aB 9 /2 4.; B 30° or Toukn rora—He B 10 4., aB 11 4. B
TOUKY foro-3amajaa (45° mo apyryto cropony ot S) Conuiie sBisiercst He B 3 4. qHs, a B 1 4. 40 m.;
Ha 3arajie OHO ObIBAeT HE B 6 4. Beuepa, a B 4 %2 4. AHs.

Ecnu mpubaBuTh KO BCeMy 3TOMY TO, YTO JEKPETHOE BPEMSsI, KOTOPOE MOKA3BIBAIOT KapMaH-
HBIC YaChl, HE COBITAJIaCT C MECTHBIM HCTHHHBIM COJTHEYHBIM BPEMEHEM, TO HETOYHOCTH B OTIpe/Ie-
JICHUH CTpaH FOPU30HTA JOJHKHA €Ile BO3PACTH.

HTak, kapMaHHBIE Yachl XOTSI 1 MOTYT CITy>KUTh KOMITACOM, HO OY€Hb HEHA IC)KHBIM. MeHbIIIe
BCETO TPEIIUT TAKOM KOMITAaC OKOJIO STMTOXH PABHOACHCTBUS (OTMANaeT SKCICHTPUUECKOE MOIOXKE-
Hue HaOnronarens) U B 3MMHEE BpeMsl.

Benble HOYM N YepHblie AHU

C cepenunsl anpens [lerepOypr BcTymaeT B mepuoa OENbIX HOYEH — TOTO «IIPO3PAYHOTO
CyMpaka» u «0necka 6€3;IyHHOTO», B (JaHTACTUIECKOM CBETE€ KOTOPOTO POJIUIOCH CTOJIBKO TTOAITH-
YECKHUX 3aMBICTIOB. JIuTeparypHbie TpaauIlMM TaK TECHO CBs3aIM Oenble Houu uMeHHO ¢ [letep-
6prOM, YTO MHOTHUE T'OTOBBI CUUTATh NX JOCTOIIPHUMEYATCIIbHOCTHIO HCKITFOUUTCIIBHO Halrel ObIB-
el cronuubl. B neficTBuTenbHOCTH, O€ble HOUM, KaK SBJICHHE aCTPOHOMUYECKOE, XapaKTepHbI
JJIs1 BCEX MECT, JICKAIIUX BBIIIC OHpeJIeHeHHOfI IOHUPOTHI.

Eciu oTBieYbcs OT MO33UU U 06paTI/ITI)C${ K aCTPOHOMI/I'-IeCKOI\/’I IMpO3€ 3TOr0 SABJICHUA, TO

Oenas HOYb — HE YTO MHOE, KaK CIMSHUE BEUEPHUX U YyTPEHHUX cymepek. Anekcanap CepreeBuy
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[TymkuH npaBUIBHO ONPEAETUII CYIIHOCTh 3TOT0 (PeHOMEHA KaK CMBIKaHHE IBYX 30pb — BeUepHen
u yTpeHHei: «/ He myckas TbMy HOYHYIO Ha 30JI0Tble Hebeca, OfHA 3apsi CMEHUTh JPYTYIO CIie-
mIuT...». B Tex muporax, rae CosHile B CBOEM CyTOUHOM JIBXKEHUH IO HEOECHOMY CBOY OITyC-
KaeTcsl HIKE TOPU30HTa He TiyOke 17 4°, — Tam BeuepHsis 3apsi HE YCIEBAeT ellle MOMEPKHYTh,
KaK YK€ 3aroparoTcs Iyud YTpeHHeH, He JaBasi HOUW U mojydvaca.

Pazymeercs, uu [lutep, Hu KakoH-11OO APYroW MyHKT HE UMEIOT MPUBUIIETUU ObITH €IMH-
CTBEHHBIM MECTOM, IJIe HaONIOMaeTcs 3TO sBieHHue. [ paHuIia 30HBI OCNIBIX HOYEH BBIYUCIISAETCS
acTpOHOMHUYECKH. M OKa3pIBaeTCs, YTO CIMSHHE 30pbh HAOMIOMACTCS TOpas3fo HJKHEE IIHPOTHI
[TerepOypra.

MockBrYH TOXE MOTYT JIF000BaThcs OETBIMU HOYaMU MPUOTU3UTEIBHO CO CPEIHUX YHCEl
Masi TI0 KOHEII toJIsl. 3/16Ch OHU HE TaK CBETIIb, Kak B [leTepOypre B Te ke qHU, HO [leTepOyprckue
Maickue Oelible HOYM MOTYT OBbITh HaOTr01aeMbl B MOCKBE B TEUCHHE BCETO U 10 H 51 M Ha4aJ1a HFOJIA.

FO>xHas rpanuiia 30061 6€TBIX HOUEH MpoXoAUT Ha mupote 49° (66'2— 17'4°). 3nech ObiBaeT
ofHa Oenast HOUb B rogy — UMeHHO 22 uroHs. K ceBepy, HauMHas ¢ 3TON MUPOTHI, Oesibie HOUn
CTaHOBSTCS BCE CBETIIEE, a Nepuoj ux — ainuHHee. Ectb O6enbie Houn u B Camape, u B Kazanu, u
B IlcxoBe, u B Kupose, u B Enuceiicke, HO Tak kak MyHKTHI 3TU oxkHee [letepOypra, To Gembie
HOYHM OXBATHIBAIOT TaM MEHBIIHI Mepuo (1Mo 00e CTOPOHBI OT 22 MIOHS) M HE JIOCTUTAIOT TaKOH
sapkoctu. 3aro B [lynoxxe onu emie cetiee, yeM B [lurepe, a 0coOeHHO CBETIBI B ApXaHreibCKe,
PacIoJIOKEHHOM YXKe HeJlaJeKo OT 30HbI He3axosiiero Comana. bensie Houn CToKronpmMa HU4EeM
HE OTJIMYAIOTCS OT MeTepOypreKuX.

Korna HuxHss yacth cyTouHoro nmytu CoiHIIA COBCEM HE MOTPYXKAeTCsl MOJ TOPU30HT, a
JIMIIB CJIETKA CKOJB3UT M0 HEMY, Mbl UMEEM HE TOJIBKO CIUSHHUE JBYX 30Pb, HO U HEMPEPhIBHBIN
JIeHb. DTO BIIEPBbIE MOKHO HAOMIOAaTh Ha 65°42' UPOTHI: 37IeCh HAYMHAETCSI LIAPCTBO MOIYHOU-
Horo Comnnua. Emie ceBepuee — ¢ 67°24' — MOXKHO HaOIOIATh TAKKE U HETIPEPHIBHYIO HOYb, CIIHS-
HUE yTPEHHEH 3apu C BeUepHEN uepe3 noidens, a He 4epes NOTHOUb. ITO «YEPHBIN JIEHBY, TPOTH-
BOIIOJIOXKHOCTH O€JI0i HOYM, XOTSI CTETICHbh MX OCBEICHHsI ouHakoBa. CTpaHa YepHBIX JTHEH — Ta

K€ CTpaHa IMOJIYHOYHOI'O COJ'IHI_Ia, TOJIBKO B IpYyTro€ BpEM:A rojaa. I'me MOXXHO BUJIETh HE3aXOAAIIEE

Comnuiie B I/I}OHe,5

nsM CoaHIEM.

TaM B JIeKaOpe roCroCTBYET MHOIOCYTOUHBIA MpaK, 00yCIOBIIEHHBIH HEBOCXO-

CmMeHa cBeTa U TbMbI

benble HOUM — HaMIAIHOE JJOKA3aTEILCTBO TOTO, YTO YCBOCHHOE HAMHM C JIETCTBA IMpeCcTa-
BJIICHHUEC O HpaBHHI)HOI;’I CMCHC JHJ W HOYM Ha 3€MHOM HIap€ CJIHMIIKOM YIIPOIICHHO OXBATLIBACT
KapTUHY 3TOTO YepenoBanus. Ha camom jene mepuonnyeckas CMEHa CBETa M TEMHOTHI Ha HAIlleH
IJIAaHETE TOpa3/io pa3HOOOpa3HEee W HE YKIIA/IBIBAETCSA B MPHUBBIUHYIO CXEMY THS U HOYH. B 3TOM
OTHOIIIEHUN OOMTAEMBIM HAMU map MOXHO pasgcjinTb Ha 5 I105COB, Ka)K)II)II\/’I N3 KOTOPBIX UMECCT
CBOU MOPSAJIOK YEPEAOBAHUS CBETA U ThMBI.

[TepBrIit OsIC — €CclTM UATH OT PKBATOpa K 0OOMM TOJIF0CaM — IIpocTHpaeTcs a0 49° mapai-
JICNIN: 31€Ch U TOJIBKO 34€Ch KAXKABIC CYTKH OBLIBAIOT ITOJHBII JCHB U I1IOJIHAs HOYb.

Bropoii nosc —mexny 49 u 65"*°, BKiIIOYAOIMIA BCe MecTa ceBepHee napaienu 49° — umeer
OKOJIO BPEMEHH JIETHETO COJTHIIECTOSIHUS TIEPHOJT HEMPEPHIBHBIX CYyMEPEK; 3TO — IMOSIC OEIIBIX HOYEH.

B Tpetbem y3kom nosice Mexay 6572° u 67'2° ConHile okoiio 22 UIOHS B TEUEHUE psifa CyTOK
BOBCE HE 3aXO/UT: 9TO — N0AC MosyHouHOro ComnHua.

’B Oyxte AMOapunk CoiHIle He TOrpyXaeTcsi oA TOpU30HT ¢ 19 mMast no 26 uroist, a 6nu3 6yxTel Tuken — ¢ 12 masi no 1 aBrycra.
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s yerBepToro nosca, Mexay 6772° u 83'2°, xapakTepHa, KpOMe HENPEPHIBHOIO JHS B
UIOHE, ellle MHOTOCYTO4YHAas HOYb B JiekaOpe: CollHIle B TEUEHUE Psijia CYTOK BOBCE HE BOCXOJUT,
YTPEHHUE U BEYEPHUE CYMEPKH MOMIOLIAIOT IeHb. JTO — MOSIC YEPHBIX JTHEH.

CaMblil coXHBIN CiTy4aid YepeoBaHus CBETa U TEMHOTHI MbI IMEEM B TISITOM IOsiCE, CeBEp-
Hee 8372°. Ta O6pemnib, KoTOpyrO MPOOKBAIOT B OAHOOOPA3HOI CMEHE JIHEW U Houel eTepOyprekue
Oemnple HOUM, TOCTUTAET 3/1€Ch IMMOJIHOTO Pa3phiBa C MPUBBIUHBIM NOpsAKoM. Bee momyroaue ot jiet-
HETO 710 3MMHET0 COJTHIIECTOSTHUS, T. €. OT 22 UIOHA 10 22 1ekalpsi, pa3aensiercs Ha 5 IepruoioB, Ha
5 BpeMeH rojia, eclid XOTUTe. B TeueHue nepBoro rneproaa CTOUT HeMPEepPhIBHBIN JIEHb; B TEUCHUE
BTOPOTO — JHHU YEPEAYIOTCS C CyMEpKaMHU OKOJIO MOJMYHOUM, HO TMOJHBIX HOYEH He ObIBaeT (cia-
OBIM MO00KEM UX U SIBIAIOTCS JIETHHUE METepOyprcKre HOUM); B TEUCHHE TPETHEro Meproaa CTOSAT
HENPEPBIBHBIE CYMEPKH — MOJHBIX JHEH 1 HOoYel BoBce HEe ObIBAET; B TEUCHHE YETBEPTOTO Meproa
9TH CIUIOUIHBIE CYMEPKH CTYIIAIOTCS OKOJIO MOJIYHOUYH B MOJIHYIO HOUb; HAKOHEII, B MSATHIA EPUOJT
[ApUT CIUIONIHAS HOYb. B cieqyromeM moayroauu — ¢ 1eKadpsi Mo UIOHb — T€ )K€ SBJICHUS MOBTO-
PSIOTCSL B 0OpPaTHOM TOPSIIKE.

[To npyryro CTOpOHY SKBaTOpa, B FOXKHOM IOJIYIIApUH, HA COOTBETCTBYIOUINX reorpaduue-
CKHUX IIMPOTaX HAOMIOAAI0TCS, KOHEYHO, TAKUE K€ SBICHHUS.

[TpaBna, mapamiens, oTBevaromias B KHOM nonyiiapuu mupore Cankr-IletepOypra, He
NepeceKaeT HU OJHOTO KJIOUKAa TBEPAOW 3€MIIM, — BCA JICKHUT B OKEaHE; JH0OOBAThCS «OeIbIMU
HOYaMH 0Ta» MOTYT TOJIBKO FOXKHOTOJISIPHBIE MOpeIiaBarenu. B mocneanue rogasl B AHTapKTHIE
MOSIBUJIOCH MHOTO MCCIIEIOBATENbCKUX CTaHIMi. OOUTATEeNN ATUX CTAHIIUN U yUACTHUKHU IKCIIE/IN-
Ui B ITyOb MaTeprKa MOTYT HaOIIOAATh SBJICHUS, XapaKTePHBIE JIJIs1 Y4€TBEPTOTO U MSATOTO MOSCOB.

3aragka nonsipHoro ConHua

3AZIAUA

[TonsipHble MyTENIECTBEHHUKH OTMEYAIOT JIOOOMBITHYI0O OCOOEHHOCTH JIy4eil JIeTHEro
ConHila B BRICOKHMX mUpoTax. JIyun ero ciabo rperoT TaM 3eMITI0, 3aTO OKa3bIBAIOT HEOXKHIAHHO
CHJIBHOE JICCTBHUE HA BCE MIPEIMETHI, BO3BBIIIAOIIUECS OTBECHO.

3aMeTHO HarpeBaroTCs KPyThie CKIOHBI CKal U CTEHBI IOMOB, OBICTPO TAIOT JIEJSTHbIE TOPBI,
pacToruiseTcs cMoiia B 60pTax JAepeBSIHHBIX CYJI0B, 00KUTaeTCs KoxKa JTua  T. 1.

Yem jxe 00bICHUTH IOJJOOHOE JeiicTBHE ydel nossipHoro CoTHIla Ha BEPTHKAIBHO CTOSIITNE
npeaMeThI?

PEILIEHUE

Mp&1 uMeeM 3/1eCh HEOXKHIAaHHOE CIIEICTBHE (DU3UYECKOTO 3aKOHA, KOTOPBIH IIACUT, UTO JCH-
CTBHUE Jyuell TeM 3HayuTellbHEee, YeM OTBECHEe MaJal0T OHU Ha MOBEepXHOCTh Tena. ConHie B
HOJISIPHBIX CTpaHaXx Jake JETOM CTOMT HEBBICOKO: €r0 BBICOTA 3a MOJSIPHBIM KPYIOM HE MOXKET
MPEBBIIIATH MTOJOBUHBI MPSIMOTO yIIIa, @ B BBICOKUX IIUPOTAX 3HAYUTEILHO MEHbINE MOJTOBUHBI
PSMOTO yIJIa.

Jlerko cooOpa3uTh, UTO €CIM COMHEUHBIE JTYyYH COCTABISIOT C TOPU3OHTAIBLHON MOBEPXHO-
CTBIO YTOJ MEHBIIE MOJIOBUHBI MPSIMOTO, TO C OTBECHOW JIMHUEW OHU JOJKHBI COCTaBIATH YIOJ
OOJIBIIIE TIOJIOBUHBI MPSMOT0, HHAYE TOBOPS, BCTPEYaTh BEPTHUKAIBHBIC MTOBEPXHOCTH JIOBOJIHHO
KPYTO.

Tenepb MOHATHO, YTO IO TOH K€ MMPUYHMHE, 110 KaKoH JTyun nosisipHoro ColHia ¢adbo rperoT
3EMJTIO, OHH JIOJKHBI CHJIBHO HAarpeBaTh BCE OTBECHO BO3BBIMIAIOIIHUECS TIPEIMETHI.

Korpga HaunHaroTcs BpemMeHa roaa

bymryer niu 21 mapra cHexHasi MeTellb, CTOUT JIM KPETIKU MOPO3, WU, HA000POT, yCTaHOBU-

JIaCb MATKasg OTTCIHCIIb, — ICHD 3TOT B CCBCPHOM IMMOJIyIIapUH CHUTACTCA KOHILIOM 3MMBI U HAYAJIOM
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BECHBI — BECHBI aCTPOHOMUYECKOH. MHOTHUM NPECTaBIAETCS COBEPIICHHO HETIOHSATHBIM, IIOYEMY
MMEHHO yKa3zaHHas ceiyac nata, 21 mapTta (B MHbIE TO/IbI — 22), 130paHa CIIy>KUTh IPaHULICH MEXKIY
3UMOHN M BECHOM, XOTsSI B 3TY MOPY MOXET €Ille B MOJHOW CHIIe TOCIOACTBOBATh CypOBBI MOPO3
WJIH K€, HAIPOTHB, TABHO YK€ CTOUT TeIiasi oroja.

Jleno B TOM, 4TO HauajI0 aCTPOHOMUYECKON BECHBI ONPEAETSETCS BOBCE HE U3MEHUUBBIMH U
HEHA/ICKHBIMU MTPU3HAKAMU TIOTOABI. YK€ OHO TO, YTO MOMEHT HACTYTIJICHUS! BECHBI YCTaHABIIU-
BAETCS O/IMH JJI BCEX MECT JIaHHOTO MONyIapHs 3eMIIH, JOJDKHO HABECTH Ha MBICIb, YTO OCO-
OEHHOCTH MOTO/IbI HE UMEIOT 3/IECh CYIIECTBEHHOIO 3HaueHus. He MoxkeT ke Ha 11eJ10i1 ToJI0BUHE
3eMHOT0 I11apa CTOSTh BCIOAY OJMHAKOBas moroja!

U neiicTBUTENHHO, IPU YCTAHOBICHUN CPOKOB HACTYIIJICHHSI CE30HOB Iojia aCTPOHOMBI PyKO-
BOJICTBYIOTCS SIBJICHUSMU HE METEOPOJIOTHUYECKHMMH, & aCTPOHOMUYECKUMU: BBICOTOM MONYAEH-
Horo COJHIIA U BBITEKAIOIIEH OTCIO/Ia IPOIOJKUTEILHOCTHIO AHs. Ta MiiM nHas orofa SBIsSeTCS
YK€ OOCTOSITEILCTBOM COMYTCTBYIOIIMM.

Jens 21 mMapta oTaM4YaeTcs OT APYTUX JHEH roga TeM, 4yTo B 3TO BpeMs I'paHUIa CBETa U
TEHU Ha Halllel MIaHeTe MPOXOIUT Kak pa3 uepes o0a reorpaduueckux noiroca. B3ss B pyku rio-
Oyc U Jiep»a ero COOTBETCTBEHHO TOBEPHYTHIM K JIaMIIe, Bbl yOEIUTECh, UTO IPAHUIIA OCBEILICHUS
CJIeyeT TOr/a Mo JMHUU 3¢MHOTO MEpUINaHa, epeceKast SKBaTop 1 Bce MapasiebHble KPyTH MO
npsiMbIM yriioM. [loBopaunBaiite rmo0yc B TAKOM MOJIO0KEHUU BOKPYT OCH, OCBEIlasi €ro JaMIIOou:
Ka)/1asi TOUYKa MIOBEPXHOCTH I7100yca OMUILET MPH 3TOM KPYT, pOBHO MOJIOBHHA KOTOPOTO MOTPY-
YKeHa B TEHb U POBHO MMOJIOBUHA HAXOUTCS HA CBETY. DTO 03HAYAET, YTO B YKA3aHHBII MOMEHT rojia
MPOJOJDKUTENBHOCTD JHS PaBHIETCS MPOIOJKUTEILHOCTH HOYH. PaBeHCTBO THS M HOUM HAOIIO-
JaeTcsl B ATy MOPY Ha BCEM 3€MHOM I1ape OT CEBEPHOTO /10 F0XKHOT0 MOJ0ca. ATak Kak JIeHb JJIUTCS
toraa 12 4acoB — nojioBUHY CyTOK, TO COJHIIE BOCXOAUT BCIOAY B 6 4acOB M 3aKaThiBaeTcs B 18
4acoB (KOHEYHO, 10 MECTHOMY BPEMEHH ).

Hrak, BOT yem BbIeisieTcs Aara 21 mapra: [eHb U HOYb PaBHBI TOrJa Mexay co0oil Ha
BCEH MOBEPXHOCTH Halllel IMIaHEeThl. ACTPOHOMHUYECKOE HAUMEHOBaHHE ATOTO 3aMedyareIbHOro
MOMEHTa — «BECEHHEE PAaBHOJICHCTBHEY», — BECEHHEE MOTOMY, YTO PAaBHOJCHCTBUE 3TO HE €IMH-
cTBeHHOE B rofy. CrycTs monroza, 23 ceHT0psi, CHOBa ObIBAET MOMEHT PaBEHCTBA JHS U HOUM —
«OCEHHEee PaBHOJCHCTBHEY», OTMEUAIoIllee KOHEIl JIeTa U Hadajio oceHu. Korna B ceBepHOM HOTy-
[IapUU BECEHHEE PaBHOACHCTBHE, TOTJA MO IPYTYyI0 CTOPOHY JKBATOpa, B I0KHOM MOJYIIAPUU,
pPaBHOJICHCTBHE OCEHHee, U Hao0opoT. [1o oHy cTOpOHY 3KBaTOpa 3MMa CMEHSIETCSl BECHOM, 1O
JPYTYIO — JIETO CMEHSIETCSl OCEHbI0. BpemeHa roia B ceBepHOM MOTyIIapUH HE COBIAIAIOT C CE30-
HaMH FOXKHOTO.

[TpocnenuM Takke 3a TeM, KaKk MEHsIETCSl B TEUEHHE ToJla CpaBHUTEIbHAS JONTOTa JHSI U
HouM. HaunHasi c oceHHero paBHOJIEHCTBUS, T. €. ¢ 23 CeHTAOps, CBET/Iasi 4aCcTh CyTOK B CEBEPHOM
NOJYIIAPUX CTAHOBUTCS KOpouye TeMHOU. Tak mpoaoiKaeTes 1esoe Moayrojue, B TeUeHUEe KOTo-
pOro JIHM CHavaljla yKOpauuBaroTcs — 10 22 aexalps, a 3aTeM YAJIUHSIOTCS, 1oka 21 mapra JieHb
HE cpaBHsETCs ¢ HOYbI0. C 3TOr0 MOMEHTA B TE€YEHHE BCET0 OCTAIBHOIO MOIYTO/IUs I€Hb B CEBEP-
HOM TOJNTyIIAPUH JUTMHHEE HOYH. J{HU yIITUHSIOTCS 10 22 UIOHS, TIOCIe Yero yObIBAalOT, OCTaBasCh
nepBbIe TPU MecAlla JIMHHEE HOUM; OHU OMSTh CPABHSIOTCS C HOYBIO JIMIIIb B MOMEHT OCEHHETO
paBHOICHCTBUS (23 CEHTAOPS).

VYKka3aHHbIE YeThIpe AaThl U OMPEENIAIOT COO0M HaYaIo U KOHEI[ aCTPOHOMUYECKUX BPEMEH
roga. A UIMEHHO, JIJIsl BCEX MECT CEBEPHOTO MOIYIIAPUS:

21 mapTta — IeHb, paBHBIA HOYM, — HAYaJI0 BECHBI,

22 WI0HSA — CaMBIH TOJITHH JICHb — HAaJaJjo JeTa,

23 ceHTA0ps — I€Hb, PaBHBIA HOYH, — HAYAJIO OCEHH, 22 JeKaOpsi — CaMbIil
KOPOTKHI JIEHb — HAYaJI0 3UMBI.
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[To apyryio cTOpoHY 2KBaTopa, B F0)KHOM MOIyLIapUU 3eMIIH, C HAIlIel BECHOM coBMaiaeT
0CeHb, C HAIIIUM JIETOM — 3MMa U T. 1.

[TpenyiosxkxuM YUTaTE IO B 3aKIIFOUYEHNE HECKOIBKO BOIPOCOB, PA3MBbIILIEHUE HAJl KOTOPHIMH
MIOMOJKET eMY JIy4Ille YSICHUTh U 3alIOMHUTH CKa3aHHOE:

1. I'ne Ha 3eMHOM 1I1ape 1€Hb PaBEH HOYM KPYIVIbIA roja?

2. B xotopom vacy (1o mecTHOMY BpemenH) B3oiiieT B Tamkente Conniie 21 MapTa HbIHEI-
Hero roga? B koTopom yacy B30HIET OHO B TOT %€ 1eHb B Tokno? B bysnoc-Aiipece?

3. B xoropom vacy (o mectHoMy BpeMeHn) 3akatutcsi Conniie B HoBocubupcke 23 ceHrs-
Opst HBIHENTHETOo To/1a? A B Hbm—ﬁopxe? Ha meice Jlo6poii Hamexapi?

4. B xotopom dacy BocxonuT ComnHIle B MyHKTax 3kBaropa 2 aBrycra? 27 deBpans?

5. CnyyaroTcs JIM UIOJIbCKUE MOPO3bI U STHBAPCKHE 3HOWHBIE nun?°
Tpu «ecnu Gbi»

CaumKoM MpUBBIYHOE YACHSETCS HEPEAKO C OONBIINM TPYyAOM, YeM HeoObruHoe. OcobeH-
HOCTH JIECATUYHOW CHCTEMBI CUHCIICHHUS, KOTOPOW MBI OBJIA/IEBAEM C JIETCTBA, OOHAPYKUBAIOTCS
JUTSL HAC TOJIBKO TOTJIA, KOT/Ia MBI MPOOyeM M300pakaTh YMCIIa B HHOM, HAIIPUMEp, B CEMEPUIHOM
WIH JBEeHaAnaTepudHoi cucreme. CyIIHOCTh €BKIMIOBON T€OMETPUH MTOCTUTAETCS HAMHU TOT/Ia,
KOTJ]a Mbl HAUMHAEM 3HAKOMHUTHCS C TeOMETpUei HEeBKINIAOBOH. UTOOBI XOPOIIO TOHSATH, KAKYIO
POJIb B HAIIEH )KU3HU UTPAET CHJIA TSHKECTH, HAJI0 BOOOPA3UTh, UYTO OHA BO MHOTO pa3 OOJIbINE HITH
MEHbIIIE, YeM B JIEHCTBUTEIBHOCTH. MBI TaKk M MOCTYIHM, KOTZIa OyJIeM TOBOPHUTH O TSHKECTH. A
ceiiyac BOCIOJIB3YyEeMCsI CIIOCOOOM «eCiIH Obl», YTOOBI Jy4Yllle YSICHUTh ce0€ yCIIOBUS JABMXKEHUS
3emu BokpyT CosHIIa.

Haunewm ¢ 3aTBep>KEHHOTO B IIKOJIE ITOJIOKEHHUS, YTO 3eMHAsI OCh COCTABIISIET C TUIOCKOCTHIO

1
OopOUTHI 3eMJIH YTOJ B 66"2° (oxoio 3/4 mpsimoro yruia). Bel xopoiio moiiMere 3Ha4eHne 3TOro (hakra

JMIIB TOTJA, KOra BooOpa3uTe, 4To yroj HaKJIOHA WHOM, — COCTaBISIET HE 34 psIMOTO yIJIa, a,
HanpuMmep, Lemblid npsiMol. lMHavye roBops, pencraBbTe cede, YTO OCh BpALLEHUS 3€MIIH MepIeH-
JTUKYJISIpHA K TUIOCKOCTH OpOMTHI, KaK MeyTalu caenarh wieHsl [lymeynoro kiny6a B ¢haHTacTH-
yeckoMm pomane JKromst Bepaa «Brepx nHom». Kakue n3meHeHus: BbI3Baio ObI 3TO B MPUBBIYHOM
obuxoze mpupoIbI?

Ecnu ovt 3emnan oce 0vl1a nepneHOUKyIapHa K niiockocmu opoumaot

Htak, BOOOpazum, 4To MpeanpusTHe KI0JIbBEPHOBCKUX apTUILIEPUCTOB «BBINPSIMUTH 3EM-
HYI0 OCh» OCYIIIE€CTBHJIOCH, M OHA CTajia MO IPSIMbIM YTJIOM K IIJIOCKOCTH OpPOUTHI HAIlIeH IJIaHEThI
BoKkpyr Comnnia. Kakue nepemensl 3aMeTiiin Obl MbI B Ipupojie?

[Ipexne Bcero HeiHenHss [lonsipHas 3Be3na — anbda Manoit MenBenuiibl — nepecraina Obl
ObITh OJIsIpHOM. [IponomkeHe 3eMHOM ocH He OylIeT yKe IPOXOAUTh 0113 Hee, U 3BE3IHBIN KYII0JT
CTaHeT BpaIlaThCsl BOKPYT ApYroil Touku Heba.

CogepiieHHO U3MeHWIach Obl, 1ajee, CMeHa BpeMEH rojia; M3MeHUIach Obl B TOM CMBICIIE,
YTO CMEHbI 3TOH OoJiblIe HE ObLIIO OBl BOBCE.

Yem obOycrnoBneHna cmeHa BpeMeH rona? I[louemy netom Teruiee, yem 3umoii? He cranem
YKJIOHATHCS OT OTBETA Ha ATOT OaHaJIbHBIN Bompoc. B 1ikone pazbsacHSIOT ero Jajneko He J0cTa-
TOYHO, a M03/{Hee Y OOJIBIINHCTBA JIFO/IeH He ObIBACT 1OCYTra UM 3aHSIThCS.

JleToMm B ceBepHOM MOJIyIIAPUN CTAHOBUTCS TEILJIO MIOTOMY, BO-IIEPBbIX, UTO M3-3a HAKJIOH-
HOTO TTOJIOKEHUS 3€MHOM OCH, CEBEPHBIN KOHEI] KOTOPOM Teneph oOpaiieH 6obiine kK ComHILy, THHA

% OrBers Ha Bopocs:: 1) JleHb Bceria paBeH HOYM Ha SKBATOPE, IOTOMY UTO IPAHHIIA OCBEILIEHHs AC/TUT SKBATOP HA IBE PABHBIE
MIOJIOBUHBI BO BCSKOM IOJIOXKEHHH 3€MHOTO mapa. 2) u 3) B nuu paBHozmeHcTBHi ComHIE BCIOMy Ha 3emiie BOCXOONUT B 6 4acoB
1 3ax01uT B 18 yacoB mo MecTHOMY BpeMeHH. 4) Ha sxBatope ConHIle B TeUeHHE BCETO ToJja BOCXOAUT €KEJHEBHO B 6 4acOB IO
MECTHOMY BpeMeHH. 5) B cpenHuX mupoTax I0:KHOTO MOMYLIIapHs HIOIBCKHH MOPO3 U SIHBAPCKUI IETHUH 3HOM — OOBIYHbIE SBICHUSL.
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JIeNIal0TCs JUIMHHBIMH, HOYM — KOPOTKUMHU. COJNHIIE JTOJIbIIE IPeeT MOYBY, a 0 HOYaM 3eMIIsl He
yCIeBaeT 3aMETHO OCTBITh; MPUXO]] TEIJIa BO3PACTaeT, pacXo/l yMeHbIaeTcsa. Bropas npuunHa Ta,
YTO BCJICACTBUE OMATh-TAaKW HAKJIOHA 36MHOU OCH B cTOpoHY COJIHIIa THEBHOE CBETHUJIO XOJIUT TI0
HeOy BBICOKO, M JIy4H €r0 BCTPEYaloT MOYBY MO OONBIIMM yIIoM. 3HAYHT, JieToM COHIIE IpeeT
HE TOJIBKO JIOJITO, HO Ml CHJIbHO, HOYHOE K€ OCThIBAHWE HETPOIODKUTEIIBHO. 3UMOI — HA000POT,
CounHIle TpeeT Majo BpEMEHH U ITPUTOM I'peeT ¢1a00, a HOUHOE OCTHIBAHHUE JIJTUTCS JOJITO.

B roxHOM monymiapuu Te ke SBICHUS MPOUCXOASAT MIECThI0 MECSIIaMH MO3Hee (U, €Cln
YTOJIHO, paHblie). BecHo# 1 0oceHbI0 00a MoIroca 3aHUMAOT OJIMHAKOBOE MOJI0KEHHUE 110 OTHOIIIE-
HUIO K COJTHEYHBIM JTIy4aM; KPyT OCBEILIEHHUS [TOYTH COBIAAET C MEpUIMAaHAMM, THU U HOUH OIHU3KU
K PaBEHCTBY, — CO3[]aETCs KIIMMaTH4ecKasi 0OCTaHOBKA, CPEHSS MEXTy 3UMOU U JIETOM.

ByayT nu 3T1 nepeMeHbl MPOUCXOIUTh, €CIIU 3eMHAasi OCh CTAHET MEePHEeHIUKYISIPHO K TUIOC-
KOCTH opOuTHI? Het, moToMy 4TO 3€MHO# 1Iap OKa)kKeTCs BCETia B OJMHAKOBOM ITOJIOKCHHH OTHO-
cutenbHo nyudeit ConmHIa, U B KaXJA0M TOUKE KPYIIbIA rojl OydeT HApUTh OJUH M TOT e CE30H.
Kakoit?

JInst yMEpEeHHOTO M TOJIIPHOTO TOSCOB MBI MOXKEM Ha3BaTh €ro BECHOH, XOTS OH MMEET
CTOJIBKO K€ MpaB UMEHOBAThCSI U OCEHbI0. J|HM Bceraa u BCrofy OyayT paBHBI HOYH, KakK Terlepb
OBIBAtOT TOJIBKO B 20-X Ymcliax MapTa U CeHTAOps. (B TakoM mpuUMEpHO MOJIOKCHUH HAXOIUTCS
wianera FOnurep; ee och BpallleHUs MOYTH NMEPICHIUKYIISPHA K MIIOCKOCTH JIB)KEHUS €€ BOKPYT
Connria.)

Tak mpoucxoawio Obl B HBIHEITHEM YMEPEHHOM Iosice. B »apkoM mosice KIIMMaTHYeCKHE
W3MEHEHUS ObUTH ObI HE CTOJIb 3aMETHBI, Ha MOJIFOCaX, HAIPOTHUB, OHU OBLITN OBl BCErO 3HAYUTEIIb-
Hee. 371ech BCIIeCTBHE aTMOC(epHON pedpakiuu, ciierka MoAHMMAIONIEH CBETHIIO HaJl TOPU30H-
ToM (puc. 15), ConHlile HUKOTIa HE 3aX0AUIIO0 ObI, a KPYIJIbIH IO/l CKOJIB3UJIO0 Obl y ropu3oHTa. CTOosi
OBl BEUHBII JIeHb, BEpHEE — BEUHOE paHHEEe YTPO. XOTs TEII0Ta, IPUHOCUMAS TyYaMH CTOJIb HU3-
koro CoJiHIa, HE3HAYUTENIbHA, HO TaK KaK HarpeBaHUE JTHIIOCH Obl HEMIPEPBIBHO KPYTIIBIHA IO, TO
CYPOBBIN TOJISIPHBIN KIMMAT ObUT OB 3aMETHO cMsirdeH. BoT eMHCTBEHHAs BBITOAA OT MEePEMEHBI
yTJla HaKJIOHA OCH, BBITO/1a, HE BO3HATpaXkiaeMasi yiepoom, KOTOPbIi MOHECYT CaMbl€ KYJIBTYpHbIE
0071aCTH 3€MHOTO II1apa.

T
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Puc. 15. Ammocgpepnasn pegppaxyus. Jlyu, ucxoosawuii om ceemuna Sj Npoxoos 3eMHYIO
ammocgepy, nperomMIsiemcs 8 Karcoom ee Cloe U UCKPUBTIAEMC S, 8Cle0Cmaue Ye20 Habaooamenio
JYY Kadcemcs ebluieowum uz mouxu S nedxcaujeti sviute. Ceemuno Sy ysice 3auino 3a 2Opu3oHm, Ho
brazooaps peghpaxyuu Habaroamens ewe UOUM €20.

Ecnu 6v1 3emuan ocob 0bl1a HAKIOHEHA K RAOCKocmuU opoumul na 45°

CrnenaeM Tenepp MBICIIEHHO JPYTYIO IIEpEMEHY: IPUIAAUM 3€MHOM OCU HAaKJIOH B IIOJIOBUHY
npsMoro yria. B mopy paBHoneHcTBuH (0koj0 21 MapTa M okono 23 ceHTsOps) cMeHa JHEl u
Hodyel Ha 3emiie Oyaer Takas ke, kak u Tenepb. Ho B utone ConHie okakeTcs B 3eHUTE U1t 45-
i mapasutenu (a He g 23%2°): ata mupota urpana 6sl ponb TponukoB. Ha mmupore 60 °Comnnie
HE J0XOAMJIO0 OBl 710 3eHUTa TosbKo Ha 15°; Beicora ConHna nmouctuHe Tponuueckas! JKapkuii
I0SIC HEMIOCPEICTBEHHO IPUMBIKaJ ObI K XOJIOJJHOMY, @ YMEPEHHOTO He CYIIecTBOBaJIO Obl BoBce. B
Mockse, B XapbKOBE BeCh HIOHb LIapuJi Obl HEIIPEPBIBHBIN, O€33aKaTHBIN 1eHb. 3UMOM, HAITPOTHB,
1enble AeKaabl AMuiachk Obl CIUTONIHAS ToNsipHas HOub B Mockse, Kuese, Xapwkoe, [lonrase.
JKapxkuii xe nosic Ha 3TO BpeMsi IpeBpaTHIICs Obl B yMepeHHbIH, moTomMy 4To COJHIIE TOIHUMAIOCh
OBl TaM B MOJIJICHb HE BbIIIE 45°.

Tponuueckuii mosic, KOHEYHO, MHOTO TOTEPSUI OBl OT 3TON MEPEMEHBI, TAKXKe KaK U yMepeH-
Held. [lonsgpHas xe 00nacTh M Ha 3TOT pa3 KOe-4To BbIragana Obl: 3[€Ch IOCIIE OYEHb CYpPOBOM
(cypoBee, 4eM HbIHE) 3UMbI HACTYTIAJ Obl yMEPEHHO-TEIUIBIN JIETHUH IIEPHO/, KOT/a Jajke Ha CaMOM
nomtoce ComHile cTos10 ObI B OJNIEHBb Ha BhICOTE 45° U cBeTUII0 OBl J0Jblie moyroaa. Beunsie
JbJIbI APKTUKH 3aMETHO YCTYIHIIU ObI IPY’KHOMY JEHCTBUIO COTHEUHBIX JIydeH.

Ecnu 0v1 3emnan oce nexcana 6 niockocmu opoumot

TpeTuii MBICIIEHHBIH OIBIT HAIll COCTOUT B TOM, UYTO MBI KJIa/IEM OCb 3€MJIU B IIJIOCKOCTD €€
opburtsl (puc. 16). 3emis Oyaer 06xoauth CoJHIIE «Iexka», BEPTACh BOKPYT OCU IMPUMEPHO Tak,
KaK BEpTUTCS JaJEKUM 4JIeH Hallel INIaHETHOU ceMbu — YpaH. YTto npousoiaer?

bnu3 nontocoB noayronoBoil AeHb, B TeueHue koToporo CollHLEe CMpalIbHO TOJHUMAIIOCh
ObI BBEpX OT TOPU30HTA K CAMOMY 3€HUTY M CHOBA CITyCKaJIOCh Obl K TOPU3OHTY IO TaKOH XKe CIH-
paJIbHOW JTUHUM, CMEHSUICS OBl MOTYTO0BOM HOUBIO. VX pa3nensiu Obl HelpephIBHbIE MHOTOCY-
TOYHbIE CyMepKu. [lepes TeM Kak CKpBIThCS 10 TOpU30HTOM, COJIHIIE HECKOIBKO CyTOK 00XOHIIO
Ob1 Bce HE0O, CKOJIB3S I10 CAMOMY TOPU30HTY. B TeueHue Takoro Jieta JOIKHBI pacTasiTh BCE JIbJIBL,
HAKOIIMBILUECS 32 3UMY.
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C

Puc. 16. Kax osucancs ovl 3emnoui wap eoxpye Connya, eciu 6vi ocb epaujenus 3emau
Jlexcana 8 niiockocmu ee opoumol

B cpennux mmpotax mHu OymyT OBICTPO HapacTaTh OT Hayajda BECHBI, a 3aTEM B TEUCHHUE
HEKOTOPOTO BPEMEHHU OYJIET IJIUTHCS MHOTOCYTOYHBIN JI€Hb. DTOT JIOJITUN JICHH HACTYIUT Yepes
CTOJIbKO MPUMEPHO CYTOK, Ha CKOJIBKO IpajJlyCoB JaHHOE MECTO OTCTOMT OT IoJoca, U Oyner
JUITUTHCS TPUOIU3UTEIIBHO CTOJIBKO CYTOK, CKOJIBKO I'PaJyCOB COJAEPKUT YIBOEHHAs IIIMPOTA MECTA.

s [erepOypra, HampuMep, MHOTOCYTOUYHBIN JeHb HAcTymwI Obl uepe3 30 nHei mocine 21
MapTa u jumriics 01 120 cyTok. 3a TpuAnarh CyToK A0 23 CEHTSOpsI CHOBA SIBATCSI HOUM. 3UMOM
OyZeT MPOUCXOIUTH OOPATHOE: B3aMEH HEMPEPHIBHOTO MHOTOCYTOYHOTO JHS CTOJIBKO K€ BPEMEHU
OyneT crutonTHas Houb. M TOMBKO Ha 9KBATOPE JIEHb BCET/a paBHSUIICS Obl HOYH.

[TpubMU3UTENHHO B TAKOM TIOJIOKEHUH 110 OTHOIIIEHHUIO K TNIOCKOCTH OPOUTHI HAXOAUTCS, KaK
OBLIIO YIIOMSIHYTO, OCh YpaHa: HaKJIOHEHUE OCH ITOM TUIAHETHI K TNIOCKOCTH €€ JBUKEHUS BOKPYT
Comnniia paBHO Bcero 8°. YpaH, MOXKHO CKa3aTh, oOpamiaercst BOKpyr CoJIHIIA B «JIexkKadyemM» TOoJI0-
KCHHH.

[Tocne aTux Tpex «eciu ObDy YUTATEI0, BEPOATHO, CTaja ICHEE TECHAas CBSI3h MEXIY KITH-
MaTUYECKUMH YCJIOBUSIMU M HAKJIOHOM 3eMHOM ocu. He citydaitHO CITOBO «KJIMMaT) 3HAYUT TO-
IPEUYECKU KHAKTOH.

Ewe ogHo «ecnu Obi»

OO6parumMcst Terepb K Ipyroi CTOPOHE JBMKCHHS HAIICH TJIaHETHI — K (hopMe ee OpOUTHI.
Kax u Bce mutaneTsl, 3eMiisi MOAUMHSIETCS IepBOMY 3akoHy Kerepa: kaxkaas riaHeTa JIBHKETCS
IO 3JUTUIICY, B OAHOM U3 (POKycOB KoToporo Haxonutcst ConHIe.

KakoB e ToT a5uinc, no KOTopoMy JABHKETCS 3eMHOM 1map? CUIIbHO JIM OTINYAETCS OH OT
Kpyra?
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B yueOHuKax 1 KHUrax 1o HauyaJbHOM aCTPOHOMUU HEPEAKO N300paKatoT 3eMHYIO OpOUTY B
HepCcreKTUBe, B GOpME JOBOJILHO CUIIBHO PACTAHYTOTO umnca. Takoi 3puTenbHbIi 00pa3, Herpa-
BWJIBHO MOHATBIN, 3are4aTieBaeTcss y MHOTUX Ha BCIO JKU3Hb: OHU OCTAIOTCA B YOEXKJICHUH, YTO
opbuTa 3eMiIM — 3aMETHO PacTAHYTHIH LIUIC. DTO BOBCE HE TaK: 3eMHasi OpOUTa OTIIMYAETCS OT
KpYyra HaCTOJIBKO MaJlo, 4TO €€ HeJlb3sl laxke n300pa3uTh Ha Oymare MHaue, Kak B popme kpyra. [1pu
HONIEPEYHUKE OPOUTHI HA YEPTEXKE B LIETIbIH METP OTCTYIUIEHUE (PUTypBI OT Kpyra ObL10 Obl MEHbIIIE
TOJIIUHBI TOH JIMHUH, KOTOPO OHAa M300paxkeHa. Takoro 3minmnca He OTIIMYMI ObI OT KpyTa Jaxe
M30ILPEHHBIN IV1a3 XYI0KHUKA.

[To3HakoMHUMCst HEMHOTO ¢ reomMeTpueit amunca. B snmunce (puc. 17) AB — ero «Oomnbiuas
ocwk», CD — «mManas ocb». B kaxkaom ammnce, kpoMme «ieHTpa» O, ecTb elle 1BE 3aMedarebHble
TOYKH — «(POKYChI», JIexalue Ha 60IbII0H OC CHMMETPUYHO 110 00€MM CTOpOHaM IieHTpa. Pa3bic-
KUBaIOT (poKychl Tak (puc. 18): pa3aBUTalOT HOXKKM LIUPKYJISl HA paccTOsSHUE OOJBIION MOTyocH
OB u, ycranoBuB octpue B koHLEe C MaJioi 0CH, OIUCBIBAIOT AYTY, IEPECEKAIOITYI0 OOIBIIYIO OCh.
Touku nepeceuenust F u F| — pokycel smuiunca. Paccrosuuss OF u OF| (oHM paBHBI) 0003Haya-
I0TCs1 OOBIKHOBEHHO OyKBOi ¢, a ocu, 6osbliast 1 Manas, uepes3 2a u 2b. PacctosiHue ¢, OTHECEHHOE
K JUIMHE a OOJIBIION MOJYOCH, T. €. APOOb ¢/a, CIyKUT MEPON pacTAHYTOCTH SIJIUICA U Ha3bIBa-
€TCsl «IKCLIEHTPUCUTETOM». UeM OoJbllIe 3JUTUIC OTINYACTCS OT KPyTa, TEM SKCLIEHTPUCUTET €ro
OosblIe.

C

=T~

D

Puc. 17. Dnnunc u eco ocu — 6onvwasn (AB) u manas (CD). Touxa O — yenmp s11unca.

Puc. 18. Kak paszvickamo ¢hokycol snnunca.

Mps1 OyneM MMETh TOUHOE MpeicTaBlieHue 0 (GopMe 3eMHON OpOMTHI, €CIM y3HAeM BEJIU-
YHHY €€ IKCIEHTPUCUTETA. DTO MOKHO OTIPEEIIUTh U HE U3MEPsIsl BETMUNHY OpOUTHI. J[e1o B ToM,
yTto COJHIIE TOMEIIAETCS] B OJHOM M3 (POKYCOB OpOUTHI M KaXKETCSl HaM C 3eMJIM HEOJIMHAKOBOM
BEJIMYMHBI BCJICJCTBUE PA3ITUIHOTO YAJIEHHS TOUYEK OPOUTHI OT 3TOTO (poKyca. Bunnumsie pasmeps
ConHIIa TO YBEIMUYUBAIOTCS, TO YMEHBIIAIOTCS, U OTHOIICHHE Pa3MepOB, KOHEYHO, B TOYHOCTHU
OTBEYaeT OTHOIICHUIO paccTosiHUM 3emun oT ConHia B MoMeHThl HabmoaeHui. Ilycts ConHue
nomeriaercs B ¢pokyce F; smurnca (puc. 18). 3emuist Op1BaeT B Touke 4 OpOUTHI OKOJIO | Hroms, 1
TOT/Ia MBI BUAUM HauMeHblui auck ConHila; ero BenuyuHa B yriioBoit mepe — 3128". B Touke
B 3emns ObiBaet oxono 1 stHBaps, u Toraa auck CosiHIa KaKeTCst HaM MO HauOOJIBIINM YTJIOM —
32'32". CocTtaBuM IPOIMOPIHIO:

31'28" BF a-—c
32'32" AR a+c

5
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nus3 KOTOpOfI MO>KHO O6pa3OBaTb TaK Ha3bIBACMYIO IIPOU3BOAHYIO ITPOIIOPLIUIO

a—c (a+c) 3128”32 32"
a+c+(a—c) 32'32"+31 28"

N

G4" o

—_

64" a

3HayuT,

C |
—=—=0,017
a 60 ;

T. €. OKCIIEHTPHUCHUTET 3eMHOM opouThl paBeH 0,017. JlocrarouHo, Kak BUJIWTE, TIIATEIHHO
M3MEPUTh BUAUMBIHN uck ConHIa, 4TOObI ONpeneauTh (GopMy 3eMHOM OpOUTHI.

[Tokaxxem Teneps, 4To opbHUTa 3eMJIM BecbMa Majlo OTJIMYaeTcst oT kpyra. Boobpasum, uto
MbI HAUePTUJIM €€ Ha OTPOMHOM YepTeke, TaK 4To OojbIIasi Hoiayoch opOuThl paBHa 1 M. Kakoit
JUTUHBI OKaXETCs JIpyrasi — MaJiasi moiiyoch auurca? M3 npsimoyroiasHoro tpeyroibHuka OCE)

(puc. 18) nmeem

2 7 2 {‘2 {?E f?g
ct=a“—5h" ., W 7 = —
el [

Ho c/a ectb sxciienTpucuTeT 3eMHOM OpOUTHI, T.€. 1/60. BoipaxeHue a>—b? 3amensieM yepes
(a—b) (a+b), a(atbh)—uepe3 2a, Tak KaK b MaJIo OTIIMYACTCA OT d.
HNmeem

| 2a(a b) 2a b)
60 a’ a

a 1000
2%60° 7200

Mp! y3HaH, 4TO Ha YEpTEXe Jake CTOJIb KPYIHOTO MaciuiTada pa3HUIla B JIUHE OOJIBIION

(a—b)= , T.e. MeHee '/ MM.

o o o 1
U MaJIOH IIOJIyOCCHU 3CMHOH Op6I/ITLI HC IIPCBLINIACT /7 MM. ToHkas KapaHaalmHasd JIMHHUA UMECT

TOJIIIMHY, OOJIBIIYIO, YEM ITa BEJIMYMHA.
3HAYUT, Mbl IPAKTUYECKU HE JeNIaeM HUKAKOW OIIMOKH, KOrja 4epTHM 3€MHYI0 OpOUTY B

dbopme kpyra.
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Kyna cnenyer nmomectuts n3zobpakenue ConHila Ha TakoM ueptexe? Hackonbko Hago oTo-
JBUHYTH €T0 OT LIEHTPA, YTOOBI OHO 0Ka3aJoch B pokyce opOuThl? J[pyrumu ciioBamu, 4eMy paBHO
paccrosiaue O.F wnu OF xy Ha HaiieM BooOpaskaemoM depTexke? PacueTr HecnoxeH:

C 1 a 100

a 60°° 60 60

[entp ComH1ia T0JKEH Ha YepTEeke OTCTOATh Ha 1,7 cM OT neHTpa opoutsl. Ho Tak kak camo
ConHue A0KHO ObITh U300pa)KEHO KPY>KKOM B 1 CM MONEPEYHUKOM, TO TOJBKO OMBITHBIN IV1a3
XyJOXKHHUKA 3aMETHJI Obl, YTO OHO MTOMEIIEHO HE B IIEHTPE Kpyra.

[TpakTrueckuii BHIBOJ U3 CKa3aHHOT'O TOT, YTO HA PUCYHKaX MOKHO YEPTUTh OpOUTY 3eMIIn
B BUJe Kpyra, noMeniasi CoiHIe 4yTh COOKY OT LIEHTpA.

MoxeT i CTONIb HEe3HaYuTeNbHAsl acUMMeETpUs B nonokeHnu CosHLa BIUATh Ha KIMMa-
TH4Yeckue yciaoBust 3emuin? UToObl BBISICHUTH, B YEM MOTJIO Obl OOHAPYKUTHCS MOA00HOE BIIHSI-
HUE, IPOU3BEEM OISITh MBICIICHHBIHN OIBIT, 00paTUMCS K «ecii Ob1». JIoMyCTUM, YTO 3KCLIEHTPH-
CUTET 3€MHOUM OpOUTHI BO3POC 70 OOJIee 3aMETHOM BEIMYUHBI, — Hampumep, A0 0,5. DTo 3HauwT,
4TO (HOKYC IIUIUIICA ACTUT €ro MOIYyOCh MONOoJIaM; TaKO! AIIIUIC Oy/lIeT UMETh BBITAHYTOCTb MPH-
MEpHO KypuHOro siiia. Hu ogHa u3 opOUT IIaBHBIX IUIAHET COJIHEYHOW CHCTEMBbI HE 00JagaeT
CTOJIb 3HAUUTENbHBIM SKCHEHTpUCUTETOM; opOuTa [lmyToHa, camas BHITSHYTas, UMEET SKCLEHTPU-
cutet 0,25. (Ho acTepounipl 1 KOMETHI IBUXKYTCS ¥ TIO 00JIe€ BBITSHYTBIM JJUIATICAM. )

Ecnu ob1 nymo 3emau ovi1 6oimanym cujibHee

Boob6pa3um xe, uTo opOuTa 3eMiu 3aMeTHO BBITSHYTA U POKYC JCTUT €€ OOJIBIIYIO MOJIYOCh
nonosiaM. Ha puc. 19 n3obpaxkena sta HoBas opOuTa. 3emirsl mo-npexkHeMy ObiBaeT 1 siHBaps B
Touke A, Ommwxkaiimein k Conuity, a 1 urons B Touke 5, HauOosee ynaneHHou. Tak kak F'B BTpoe
Oombine, ueM FA, To B suBape CosHile ObuTo OBl BTpoe Oke K Ham, 4eM B Hroyie. SIHBapCKUi
noniepedHuk COJHIIA BTpOE MpeBbImai Obl HIOIbCKHUI, a KOJIMYECTBO MOCHLIAEMOro Teria ObLIo
Obl B sstHBape B 9 pa3 Oosbliie, 4eM B Hiojie (0OpaTHO MPOMOPIIMOHATIBLHO KBAJAPATy PACCTOSHHUS ).
UTto ocranock ObI TOTAA OT Hamiel ceBepHOi 3uMbl? Tosbko To, uTo COJHIIE CTOSIIO OBl HU3KO HA
HeOe U AHU ObUTH OBl KOpOTKHE, a HOuu joirue. Ho xomom0B He Obl10 ObI: OOsbINas OJIU30CTh
ConHua ¢ u30bITKOM OKpPbLUIa ObI HEBBITOHBIE YCIOBHS OCBELICHUSI.

= 1,7 CM.
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Puc. 19. Kakyro ¢opmy umena 6vr opouma 3emnu, eciu Obl dKCYeHmMpucumenm 3eMHOU
opoumul oL pasen 0,5. B ¢hoxyce F — Connye.

Crona IpUCOEIMHUTCS ellle 0OCTOSATENIbCTBO, BBITEKaroIlee M3 BToporo 3akoHa Keruiepa,
KOTOPBIN INIACHUT, YTO IUIOIIAH, OIIMCBIBAEMBIE PaJyCOM-BEKTOPOM B PaBHBIE IPOMEXKYTKH Bpe-
MEHH, PaBHBL.

«PagmycoM-BeKTOpOM» OpOUTHI Ha3bIBaeTCs MpsiMas JTUHUA, coequnstomas ConHie ¢ mia-
HETOM, B HamieM ciyyae — ¢ 3emieil. Tak kak 3emis nepemeniaercs Mo opOuTe, TO IBHXKETCS U
pannyc-BEKTOpP, KOTOPBINM OMKMCHIBAET IIPU 3TOM HEKOTOPYIO IIOLIa1b; 3aKkoH Kemnnepa ycranasiu-
BAET, YTO YaCTH IUIOIIAIU DJUIUIICA, ONMChIBAEMBIE B paBHBIE BpEMEHA, paBHBI MEX1Iy coOoil. B
TOYKaX CBOEro myTtu, 6nu3kux k ConHiy, 3emis JOJKHA JBUraThbes MO opOuTe ObICTpee, YeM B
TOYKaX, yJaJleHHbIX oT CoJIHLA; MHAYe IUIOIA/lb, ONIMCAHHAs KOPOTKUM PaJnyCOM-BEKTOPOM, HE
Morvia Obl paBHATHCS MJI0MIAI1, 00pa30BaHHOM OoJiee JUIMHHBIM palycoM-BeKTOpoM (puc. 20).

Puc. 20. Unniocmpayusa emopoeco 3axona Kennepa: ecau oyeu AB, CD u EFnpotidenst nia-
Hemotl 8 00UHAKOB8bIE NPOMENCYMKU BPEMEHU, MO 3AUUMPUXO8AHHbBIE NIOUAOU PABHDL.

[Ipumensist ckazaHHOe K Hamied BooOpakaemoil opOuTe, 3aKiodyaeM, 4To B JeKabpe —
(beBpane, xorma 3emiis 3HAYUTENBbHO Omrke K CONHITY, OHAa JOJDKHA JBHTATHCS MO CBOEH opOHTe
ObICTpee, 4YeM B HIOHE — aBrycTe. J|pyruMu ciioBaMu, 3MMa JIOJKHA Ha CEBEPE IMPOMYATHCS CKOPO,
JIETO K€, HAIPOTHUB, TOJDKHO TAHYTHCS JOJITO, KaK ObI BO3HATPAXKAAS STHM 3a CKYTIO U3JIMBAEMYIO
CosnHLEM TEIIoTY.

Ha puc. 21 naetcst 6onee ToUHOE MPEACTABICHNE O MPOAOIDKUTEIHHOCTH BPEMEH Tofia MPH
HaIIMX BOOOpa)kaeMbIX YCIOBHSIX. DILTUIC H300paxaet (hopMy HOBOM 3eMHOUM OpOUTHI (C IKCIICH-
tpucuteroM 0,5). Uncna 1—12 mensr myTs 3emMin Ha 4acTu, MpoOeraeMbie €10 B PaBHBIEC IPOMe-
KYTKU BpeMEHH; 10 3akoHy Kertepa, 1omu syunrca, Ha KOTOphIe OH pacCeKaeTcsi Ha4epUSHHBIMHE
B HEM PaJyCaMHU-BEKTOPAMH, PABHBI O TUIOIIAH.
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B

11

Puc. 21. Kak 0sueanacev ovl 6okpye Connya 3emisi no CUlbHO 8bIMAHYMOMY JIUNCY (pac-
CMOAHUSL MEHCOY COCCOHUMU TMOYKAMU, OMMEUeHHbIMU YUDpamu, npoxoosamcs niaHemou 3d pas-
Hble NPOMENCYMKU 8PEMEHU — 30 MeCAY).

B Touke 1 3emns OwbiBaeT 1 siHBaps, B Touke 2—1 ¢eBpans, B Touke 3—1 mapra u 1. 1. U3
YepTeKa BUJIHO, YTO BECCHHEE paBHOJEHCTBUE (A) MOMKHO HACTYIIUTh HA IMOJA00HON OpOUTE yxKE
B MEpBbIX uKchax ¢eBpans, a oceHHee (B) — B KOHIIe HOSOpsA. 3HAUUT, 3UMHEe BpeMsl roja Juiu-
J0Ch Obl B CEBEPHOM MOIYLIAPUU JIHIb BA C HEOOJIBIIUM MecsIa — OT KOHIIAa HOAOPsI 10 Havyaa
(espains. [lepuon sxe monrux nHeH U BEICOKOTO MoiyneHHoro CollHIa B CTpaHaX CEBEPHOTrO MOy-
HI1apusi — OT BECEHHETO J0 OCEHHETO PaBHOJCHCTBHSI — OXBaThIBas Obl Oosee 92 mecsIes.

B roxHOM nonymrapuu 3emin npoucxoAuiio 0s1 Kak pa3 ooparnoe. Huskoe crosaue Connna
U KOPOTKHE JIHU COBMaAanu Obl C yJaJdeHHEeM OT AHEBHOTO CBETWJIA U 9-KpPaTHBIM OCKYACHHEM
TEIUIOBOTO MOTOKA, UM U3JIMBAEMOT0; BBICOKOE ke cTosiHue COJIHIIA U UTMHHBIE THU — C 9-KpaTHBIM
YCHUIJIEHUEM COJTHEYHOTO U3TyuYeHus. 3uMa Obuia Obl 3HAYUTEIHHO CypOBee, YeM CeBepHasi, U JIJIH-
Jach Obl ropaszio aosnblie ee. JIeto, HampoTHB, ObLTO ObI HEBHIHOCHUMO 3HOIHOE, XOTSl U KOPOTKOE.

OTmeTHM elie OfHO CeACTBHUE HAIIETo «eciu Ob». B siHBape ObicTpoe ABMKEHHE 3eMIIU
1o opoute co3aano Obl 3HAUUTENBHBIE PACXOKICHUS MEXKAY MOMEHTaAMH CPEIHETr0 U UCTUHHOTO
MOJTY/IHSA, — PACXOXKICHUE, IOCTUTAIOIIIEE LENbIX YacoB. JKUTh MO CpelHEMY COTHEYHOMY BPEMEHH,
KaK MbI )KUBEM, ObLIIO OBI TOT/Ia HEYTOOHO.

MpI 3HaeM Teneph, B YEM MOXKET CKa3aThCsl AJIsl HAC AKCIIEHTpudecKoe nonoxkenue ConHia
B 36MHOU OpOHTE: B TOM IMPEX]IE BCEro, YTO 3MMa CEBEPHOTO MOJyIIApHs T0JKHA ObITh KOpode U
Msirye, a JIeTo — JUIMHHEe, YeM B 1oykHOM. HaOmronaeTcs u 370 B elicTBuTenbHOCTH? be3ycnoBHo.
3emutst B sstuBape Ommxke K ComHiry, yem B urojie Ha 2x1/60, T.e. Ha 1/30; KOIUYECTBO MOTy4aeMOT0

OT HETO TeIuIa BO3pacTaeT mostomy B (61/5 9)2 pas, T.€. Ha 6%. JTO HECKOJIBKO CMATYAET CYypPOBOCTh
ceBepHbIX 3uM. C Ipyroii CTOPOHBI, CEBEPHBIC OCCHB 1 3UMa BMECTEe IIPUMEPHO Ha 8 CYTOK KOpoUe
TOKHBIX; JICTO CEBECPHOIro mnojaymapusa BMECTE C BE€CHOM Ha CTOJILKO K€ JJIMHHEC, YEM B FOXKHOM.
Bonbiee obneneHeHne 10)KHOTO TOTIOCA OOBSCHIETCS, BEPOSITHO, STUM OOCTOATENBCTBOM. BoT
TOYHAA NPOAOJLKHUTECIBHOCTE BPEMECH I'o/la B CCBEPHOM U B IOJKHOM IMOJTyIIApUAX:
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Bol BuanTe, 4To ceBepHOE JIETO JUIMHHEE 3UMBI Ha 4,6 CyTOK, a CeBEepHasi BECHA JUIMHHEE
ocenu Ha 3,0 cyToOK.

Takoe MperuMyIecTBO CEBEPHOTO MONyIIApUsl He OyleT COXpaHAThCS Be4yHO. bombIast och
3eMHOM OpOUTHI MEIJICHHO MEPEMEIIAETCS B IPOCTPAHCTBE: OHA IEPEHOCUT Hanbosee ynaneHHbIe
ot ConHua u Omkaiie K HeMy TOYKH 36MHOTO ITyTH B Ipyrue Mecta. [TomHbIi UK 3TUX JIBU-
KeHul 3aBepmiaercs B 21 Teicsauy jeT. Beriuncneno, yto okono 10 700 r. Hamieit apel yKa3aHHOE
celiyac MperMyIIecTBO CEBEPHOIo Moyapus 3eMiIu IepenieT K FKHOMY.

CaMblil SKCIEHTPUCUTET 3eMHON OPOUTHI HE OCTAaeTCs HEM3MEHHBIM: €0 BEJIMUMHA MO/IBEP-
YKeHa MEJIEHHBIM BEKOBBIM KoJjiebanusamM nouTu ot Hyis (0,003), koraa opbuta 3emiu mpeBpaiia-
eTcs ouTH B KpyT, 110 0,077, korna oHa rmojrydaeT HanOOoJbIIYIO PACTIHYTOCTh U YIOAOOSETCS 110
¢dhopme opbute Mapca. B HacTosiiiee Bpemst ee IKCIIEHTPUCUTET HAXOUTCS B EpUoie YObIBAaHUS;
OH OyneT ymeHbIaThes emle 24 teicsiuenetus — 10 0,003, 3aTem cTaHeT yBeIHMUMBaTHCS B TEUCHUE
40 TeicsiueneTuid. Pazymeercs, 4To CTONb MEUIUTEIbHBIC U3MEHEHHUS UMEIOT JIJIsl HaC TOJIBKO TEO-
peTHYecKoe 3HaYCHHE.

Koraa mbi 6nuxe K ConHuy: B nonaeHb Unun se4epom?

Ecnu 6b1 3eMis nBuranach mo CTporo KpyroBod opoute, B IEHTPE KOTOPOW HAXOTUTCS
ConHIle, TO OTBETUTH Ha MOCTABJICHHBIN B 3ar0OJIOBKE BOMPOC OBLIIO ObI 04EHB MTPOCTO: MBI OJIHKE K
CounHily B MOJICHb, KOTJIa COOTBETCTBYIOIINE TOYKH 36MHON MTOBEPXHOCTH BCIIEACTBHE BpaIllEHUs
3eMiu BOKpPYT OCH BBICTYMaIOT MO HanpasieHuto k Conuiyy. Hanbonblas BeTu4nHa 3TOr0 Ipu-
ommkenuns k ConHily Obuta 061 471 Touek 3kBaropa 6400 kM (AJIMHA 3eMHOTO paanyca).

Ho opOuta 3emmnu — smurc, a ConHie nomeniaercs B ero ¢okyce (puc. 22). 3emis ObIBaeT
no3tomy To 6mmke kK ComHILy, TO Aanblie oT Hero. B Tedenue nomyroaust (¢ 1 suBaps mo 1 urons)
3emns ynansiercs ot ConHIla, B TE€YEHUE APYTOro MONyroaus — npubnuxaercs K Hemy. Paznuna
MEX1y HauOOJBIIUM U HAMMEHBIINM paccTosHueM nocturaet 2x1/60x150 000 000, T.e. 5 000 000
KM.

DTO U3MEHEHUE PACCTOSHUS cocTaBiseT B cpeaHeM okoso 28 000 kM B cyTku. [losromy 3a
BpeMsi OT IoyAHsI 10 3akata CosHia (4eTBEPTh CYyTOK) PACCTOSTHUE TOUEK 3€MHOM MTOBEPXHOCTH OT
JTHEBHOTO CBETHUJIA yCIIeBAeT U3MEHUTHCA B cpenHeM Ha 7500 kwm, T. e. Oouibliie, 4eM OT BpallleHus
3emiiu BOKPYT OCH.
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Toyka OCeHHEro
pPaBHOAEHCTEBHA

3unHee
COAHLECTOAHKE

AeTHee CONHUECTOAHHE

o

Toyka BeCEHHEro
PaBHOACHCTEHA

Puc. 22. Cxemamuueckoe uzobpaxcenue nymu 3emau eoxpye Connya

3HauuT, HA BOIPOC, MTOCTABJICHHBIH B 3ar0JIOBKE, MPUXOAUTCS OTBETUTH TaK: B TEPHOJ C
SIHBapsl 10 MIOJIsl Mbl ObIBaeM B MosiieHb Onnxke K COJHILy, 4eM BEUEpOM, a C UIOJS J0 sSHBaps —
Ha000pOT.

Ha oguH meTp Aanblie

3AJIAUA

3emutst oOparmaercst Bokpyr Comana Ha paccrosaun 150 000 000 km. Boobpaswure, uto pac-
CTOSIHHE 3TO YBeIMUMIIOCh Ha | M. Hackonbko yimmHMIICs OB TPH 3TOM Iy Th 3emiid BOKpyT CosHIIa
¥ HACKOJILKO BO3pOCia OBl OT 3TOTO MPOIOJIKUTEILHOCTh To/1a (TPHHUMAS YTO CKOPOCTh JIBUKE-
HUS 3eMJIU TI0 OpOuTe HE M3MEHIIACh) (M. puc. 23)?

PEIHEHUE

1M — BenmMunHa cama 1o cede HeOoIbIIasi; HO, BCTIOMUHAS 00 OTPOMHOM IIPOTSKEHUU OPOUTHI
3emMiTi, MBI CKIIOHHBI TyMaTh, 9TO 3Ta He3HAYUTENIbHAs TPHOaBKa paCCTOSHUS JODKHA IaTh BEChMa
3aMEeTHYIO IPUOaBKY JJTUHBI, & CIIEOBATEIBHO, U TIPOJOIDKUTEIFHOCTH TOAA.
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MpexHas opbura

S=~i..__s HoBaa opbura =T

il

Puc. 23. Hackonvko yonunuiace 6vl 3emHas opouma, eciu Ovl Haua nianema yoaiuiacs om
Connya ewe na 1 m? (Pewenue 3a0auu 6 mexcme)

OpHako, BBIIIOJIHUB BBIYMCIEHUE, Mbl MOJYyYaeM HACTOJIBKO HUYTOXKHBIM pE3ysbTar, 4To
TOTOBBI 3alI0JJO3PUTH OIIHMOKY B BBIKJIAJKAX. YAUBIATHCA HE3HAYUTEILHOCTH PA3HULIBI HE PUXO-
JITCS; OHA U JIOJDKHA OBITH BECbMa Majia. Pa3HOCTh JUTMHBI ABYX KOHIIEHTPUYECKUX OKPYKHOCTEH
3aBUCHUT HE OT BEJIMYMHBI PAJUYCOB 3TUX OKPY’KHOCTEH, a TOJIBKO OT Pa3HOCTH 3TUX PaJNyCOB.
VY IByX OKpY>KHOCTEM, Hau€pUEHHBIX Ha MOy KOMHATBI, OHa COBEPILEHHO Ta K€, YTO U Y OKPYX-
HOCTEHl KOCMHUYECKHX Pa3MepoB, €CIH PaANyChl B 000UX ciaydasx pasHsrcs Ha 1 M. B aTom y6e-
xnmaeT Hac pacuet. Eciu paanyc 3eMHON opOUTHI (IPUHIUMAEMOi 3a Kpyr) paBeH R M, TO JJIMHA
ee paBHa 27R. Ilpu ynnuHenuu paguyca Ha 1 M HoOBast JuiMHA opOUTHI OyneT paBHa 2n(R + 1) =
27R + 2x. TlpubaBka JITUHBI OPOUTHI COCTABIISET, KAK BUIAMM, BCEro 27, T. €. 6,28 M, M HE 3aBHCHT
OT BEJIMYUHBI pajuyca.

Wrak, myts 3eminu okosno CosHIla IpHU YBEIWYEHUH PACCTOSAHUA Ha 1 M yUTMHUIICS ObI BCETO

na 6" 4 M. Ha myiHe roma 5To mouTu He oTpaswioch Obl, Tak Kak 3emuisd Jenaer mo opoute 30
000 M B cekyHmy: Tox ymnuHuics Obl Bcero Ha 5000-r0 010 CEKyHABI — BEIMYMHY, KOHEUHO,
HEOIIYTUMYIO.

C Pa3HbIX TOYEK 3peHuns

Ponsis u3 pyk Bellb, BB BUIUTE €€ MAIAOIICH 110 OTBECHOM JIMHUH, U BaM CTPAHHO JTyMaTh,
YTO KOMY-HUOY/Ib IPYyTOMY ITyTh €€ TaJCHUS MOXET MPEACTABUTHCS HE IPSIMOM JTUHUEH. A MEKITY
TEM UMEHHO TaK W MPOM30MACT I KaXX0ro HaOIroaaTess, He YJ4acTBYIOIIETO BMECTE C HAMH B
JBIKEHUW 36MHOTO Iapa.

[TompoOyeM MBICIIEHHO B3IVIIHYTh Ha TAJ€HUE Tella Tila3aMu Takoro HabOmomarens. Ha
puc. 24 n300paXkeH TsHKENBIN 1map, cBOOOHO nafaronuii ¢ BeicoThl 500 M. [lagas, oH, KOHEUHO,
Y4acTBYET OJHOBPEMEHHO BO BCEX JBM)KCHHSIX 3€MHOTO IIapa. ITUX MPUBXOASAIIMX U MPUTOM
ropasao 06osee OBICTPBIX IBM)KCHHUH TAIAFOIIETO TEa MbI HE 3aMeUaeM IMOTOMY TOJIBKO, YTO CaMH B
HUX y4acTByeM. OCBOOOIUMCS OT y4acTHsI B OTHOM M3 JABMIKCHUH HAIIICH TIJIAHETHI, U MBI YBUIUM
TO K€ TEJIO JBIKYIIMMCS YK€ HE OTBECHO BHH3, a TI0O COBEPIIICHHO WHOMW JIMHHUH.
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Puc. 24. J[na 3emnoeo Habawooamens nymos c60000H0 nadaiouje2o meia — npamast TuHUs

Boo0Opa3um, Harpumep, 4TO MbI CIICAMM 3a MaJICHUEM Tejla He ¢ 36MHOM MOBEPXHOCTH, a C
Jlynsl. JIyHa comyTcTBYyeT 3eMiie B ee IBHKeHUH BOKPYT COJTHIIA, HO HE pa3/ieNsieT BpalareIbHOTo
ee IBIKEHUs BOKPYT ocH. [ToaTomy, Habmonas ¢ JIyHbI 3a aJiecHHEeM, Mbl YBUJIEIIH ObI TEJI0, COBEP-
IIAOIIEe JIBA IBUKCHUS: OTHO — OTBECHO BHH3 M BTOPOE JIBUKCHUE, MIPEXKJIC HE 3aMeUaBIICeCs, —
M0 KacaTeJbHOM K 3eMHOU MOBEPXHOCTH Ha BOCTOK. O0a OTHOBPEMEHHBIX JIBUXKCHUS, KOHEUHO,
CKJIaJIBIBAIOTCS TI0 MPAaBHUJIAM MEXaHWUKH, M TaK KaK OJHO W3 HUX (TaJieHHe) HepaBHOMEPHOE, a
JPyroe paBHOMEPHOE, TO PE3YJIbTUPYIOIIee ABIKCHUE OyIeT MPOUCXOANUTH 110 KpUBOi TuHUU. Ha
puc. 25 u300paxkeHa 3Ta KpUBasi: 10 TAaKOMY IyTH JIBUTAJIOCH ObI Majaroliee Ha 3eMyie TeIo JUIs
JI0CTAaTOYHO 30pKOTO HaOJIro/IaTeNs, moMeniaromnerocs Ha JIyxe.
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A

Puc. 25. Tom sce nymo npedcmasnsemcsi IyHHOMY HAOI00AmMeno UCKPUBTLEHHbIM

Cnenaem ele mar: nepeHeceMcst MbIcieHHO Ha CoJTHIIe, 3aXBaTUB C COOOM CBEPXMOIITHBINA
TEJIECKOII, YTOOBI CIIEANTH 3a MajJeHrueM Ha 3emitio Tsokenoro mapa. Haxonsce Ha ConHlle, Mbl He
y4acTBYeM YK€ HE TOJBKO BO BpaIleHUH 3€MJIM BOKPYT OCH, HO M B €€ OOpaIieHuu 1o opouTe.
CnenoBarenbHo, ¢ CoJTHIIA MBI MOYKEM 3aMETUTh TP JBUKEHHUSI, COBEPIIIaEMbIe N1a1al0IUM TEJIOM
OJTHOBpEMEHHO (puc. 26):
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Puc. 26. Teno, c60600n0 naoarouiee na 3emnio, 08udxicemcsi 0OHOBPEMEHHO 8 HANPABLEeHUU
KacamenbHoU K MOMY KPy2080MY NYMU, KOMOPbll ONUCIBAIOM MOYKU 3eMHOU NO8EPXHOCMU 8CT1e0-
cmeue epaujeHust 3emu.

1) oTBECHOE NaieHNE K 36MHOM IOBEPXHOCTH;

2) ABM>KEHUE HAa BOCTOK IO KacaTeJIbHOM K 36MHOM ITOBEPXHOCTH;

3) nBuxenue Bokpyr ConHua.

[IepBoe nepemermenue pasHo 0,5 kM. Bropoe —3a 10 cekyHa BpeMeHHU NTaieHUs TeJla — PABHO
o mmpote MockBel 0,3x10 = 3 kM. TpeThe qBHMKEeHHE — caMmoe ObicTpoe — 30 KM B OAHY CEKYH]TY.
3a 10 ¢, moka JuIMTCs MaieHue, Teo nepeMectuTcs mo 3emHoit opoute Ha 300 kM. [To cpaBHEHUIO
CO CTOJIb 3HAYUTEIbHBIM IIepeMeIieHueM 00a MpebIyIIX ABUKEHNS — %2 KM BHU3 U 3 KM B CTO-
poHy — OyayT enBa 3ameTHbI; HaOmonas ¢ ConHia, Mbl 0OpaTUM BHUMAaHUE JIMIIL HA camoe 3Ha-
yuTenbHOe nepemernenue. Yto xe Mol yBuaum? [IpumepHo To, 4To mokaszaHo (6e3 coOmoneHus
MaciuTaba) Ha puc. 27. 3emiis IepeMecTUTCs HalleBo, a MaJjarollee Telo — U3 TOYKU Ha 3emiie B
IIPaBOM IOJIOKEHUH B COOTBETCTBYIOIIYIO TOUKY (TOJIBKO YyTh ITOHMIKE) HAa 3EMJIE B JIEBOM I10JIO-
xeHuu. Ha pucynke, Mbl cka3aiu, Maciutad He coOmoeH: eHTp 3emin 3a 10 cek. mepeBUHETCs
He Ha 14 000 kM, Kak H300pa3ui1 A1l HAVISIAHOCTH XY/IOKHHK, a TOJbKo Ha 300 kM.

Puc. 27. Ymo suoen 6vl nabnooamenw, creoswuii ¢ Cornya 3a 0meecHbiM nadenuem meia
Ha 3emito, Kak NoKazawo Ha puc. 24 (macumab He cobnioder)

Ocraetcs cnenarp emie mar: MepeHeCTUCh Ha KaKyro-HUOYIb 3Be3Mdy, T. €. Ha OTJAJICHHOE
COJIHIIE, 0CBOOOAMB ceOs OT ydyacTHs B IBMKEHHH Hamiero codctseHHoro Comnia. OTTyna mbl
3aMETHM, 4TO, TOMUMO TPEX PACCMOTPEHHBIX PaHee JBMKCHUH, ITaJatoIIee TeJI0 COBEPIIAET eIle
¥ 4ETBEPTOE — 10 OTHOIICHHUIO K 3TOW 3Be3/ie. BennunHa U HanpaBjeHUE YETBEPTOTO JIBHKCHUS
3aBHCSAT OT TOTO, HA KAKy0 UMEHHO 3BE3]ly MbI IEPEHECITHCH, T. €. KAKOE TBU)KEHUE COBEPIIACT BCS
COJIHEYHAsl CHCTEMa 0 OTHOILICHHIO K 3TOW 3BE3/I€.

Ha puc. 28 n3o0pakeH oMH 13 BO3MOXKHBIX CITy4aeB, KOTJa COTHEUHAsI CUCTEMA JBIIKETCS
10 OTHOIICHUIO K BEIOPAHHOM 3BE3/I€ MOJT OCTPHIM YIJIOM K IUIOCKOCTH 3€MHOM OPOUTHI CO CKOPO-
cthio 100 kM B cekyHIy (CKOPOCTH TAaKOTO TOPSIKA Y 3Be3/ HAOIIOMAIOTCS U B ICHCTBUTEIILHO-
ctH). JIBmxkenue 310 3a 10 c. nepenecer naaaroiee Teno Ha 1000 kM 1Mo cBoeMy HampaBICHHUIO U,
KOHEYHO, e1lle 00Jiee yCIOKHUT ero MyTh. [Ipyu HAOIFONCHUN C qPYTo 3BE3/Ibl MYTh 3TOT UMEJ ObI
WHYIO BEJIMYMHY U UHOE HallpaBJICHHE.
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Puc. 28. Kak npedocmasnsniocsy Ovl nadenue mena Ha 3emito Habaooamenio, ciedsujemy 3a
HUM € OMOAIeHHOl 36300l

MoxHO OBLIIO OBl WATH U €IIe JAJBIIC: IOCTABUTh BOMPOC O TOM, KAKOH BUJ UMEET MyTh
Ma/IAf0IIero Ha 3eMITIo Tejla JiIsl HaOJIoIaTelIs, pacioiokeHHOro BHe Miteunoro Ilytu u He y4da-
CTBYIOIIIETO B OBICTPOM JBM)KCHUH, KOTOPOE YBJIEKAET HAIY 3BE3IHYIO0 CUCTEMY IO OTHOIICHUIO
K JJPyTUM OCTpOBaM BceleHHOH. Ho HeT HyX/bl 3a0uparbes Tak qaneko. Unrarenro sICHO Tenepsb,
YTO C KaXJIOH HOBOW TOYKU 3PEHUS MyTh OJHOTO M TOTO K€ IMAIAIOIICTO Teja MPEACTaBIISICTCS
COBEPIIICHHO UHBIM.

He3emHoe Bpems

Br1 uac paboranu, yac otnpixanu. OQUHAKOBBHI JId 00a MTPOMEKYTKa BpeMeHH? be3ycnoBHO
OJIMHAKOBBI, €CJTM OHU U3MEPEHBI C TOMOIIBIO XOPOIIIO BRIBEPEHHOTO Y4aCOBOTO MEXaHU3Ma, — OTBE-
TUT OOJBIIMHCTBO Jtozeil. Kakoii e 4acoBOM MeXaHW3M Mbl JOJKHBI CUMTaTh BepHbIM? ToT,
KOHEYHO, KOTOPBIM MPOBEPEH aCTPOHOMUUYECKUMHU HAOIIOCHUSIMU, HHAUE TOBOPSI, COITIACOBAH C
JBIKEHUEM 3€MHOTO I11apa, BPAIAOIIEroCs WeaJbHO PABHOMEPHO: OH MOBEPTHIBACTCS HA PaB-
HBIC YIJIBI B CTPOTO OJJMHAKOBBIE MPOMEXKYTKH BPEMEHHU.

Ho otkyma, coOCTBEHHO TOBOps, M3BECTHO, YTO 3€MHOM IIap BpamiacTcs PaBHOMEPHO?
[Touemy MBI yBEepeHBI, UTO JIBa MOCJIEIOBATEIbHBIX 000pPOTa BOKPYT OCH COBEPIIAIOTCS HAIIEH
TIaHeTON B ofiHaKoBoe Bpemsi? [IpoBepuTh 3TO HET BO3MOXKHOCTH JI0 TE€X IOP, TTOKA BpaIlleHUE
3emiii caMo CITY>KUT MEPOMl BpEMEHH.

B nocnegnee Bpemsi aCTpOHOMBI COYWIH MOJIE3HBIM JIJIsi HEKOTOPBIX 1I€JIeH 3TOT U3aBHa y3a-
KOHEHHBIH 00pa3er] paBHOMEPHOTO JIBM)KEHHUSI BPEMEHHO 3aMEHSATh APYruM. M31105KUM TTOBOABI U
MOCJIECTBUS TAKOM 3aMEHBI.

TmarenpHOE M3yueHNEe HEOSCHBIX IBIKEHUI 00HAPYKHIIO, YTO HEKOTOPHIE CBETUIIA B CBOEM
JBIKEHUU OTCTYIAIOT OT TEOPETUUYECKH MPEIYyKA3aHHOTO, U 3TH OTCTYIUICHUS HEJIb3s1 OOBSICHUTD
3aKOHaMH HEOeCHON MexaHWKH. Takue Kak Obl OeCHPUYMHHBIE OTKIOHEHMSI YCTAHOBJICHBI JJIS
JlyHsl1, 17151 IEpBOTO U BTOPOTO cyTHUKOB KOmuTepa, miist Mepkypust v jaxe JiJIsi BUIUMOTO T0J10-
Boro nBrkeHus CoNHIA, T. €. IS IBIKSHUS Halleld cOOCTBEHHOM IIaHEeTH 1o ee opouTte. JIyHa,
HAIPUMED, YKIOHSIETCS OT TEOPETUUYECKOTO ITyTH Ha BEJIMUUHY, JOCTUTAOIIYIO B HEKOTOPHIE STTOXHU
10 1/¢ muryThI TyTH, 2 CoNHIe — 10 1 CeKyHBI MyTu. AHAIHM3 YTHX HEMIPABUIBHOCTEH OOHAPY KT
B HHUX OOIIYIO YEpTy: BCE IBMKCHHS B HEKOTOPHII MEPHO BPEMEHU COBEPIATIUCH YCKOPEHHO, a
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3aTeM, B CIEAYIOIINNA EPUO, ONIATh-TAKU BCE PA30M CTaJIM 3aMeIsAThCs. ECTeCTBEHHO BO3HUKAET
MBICJIb 00 OOIIEH MPUYKHE, BBI3BIBAIOIICH TAKUE YKIOHCHUS.

He xpoercs nu o0mias npyuyuHa B «HEBEPHOCTHY HAIIUX MPHUPOJHBIX YACOB, B HEYJaYHOM
BBIOOpE BpalieHus 3eMIId Kak oOpasiia paBHOMEPHOTO JIBHKEHUs?

BbL1 mocTaBiieH BOMPOC 0 3aMeHEe 36MHBIX YacOB. «3€MHbBIC Yachl» ObLIIM BPEMEHHO OTBEPT-
HYTBHI, U UCCJIeIyeMble JBUKEHUS ObUTA H3MEPEHBI APYTUMU MPUPOIHBIMHU YacaMH, OCHOBAaHHBIMU
100 Ha IBIKEHUSX TOTO WU Jpyroro cnyTHuka FOnuTepa, mubo Ha apwkeHusx JIlyHs! unu Mep-
KypHsl.

Okazanoch, YTO TaKHE 3aMEHBI Cpa3y BHOCST YJIOBJIETBOPUTEIbHYIO IPABUIBHOCTh B JIBH-
JKEHUE Ha3BaHHBIX HEOECHBIX TeJl. 3aTO BpallleHne 3eMJTH, U3MEPEHHOE HOBBIMH YacaMHu, IPeIcTa-
BJISIETCS YK€ HEPAaBHOMEPHBIM: OHO TO HEMHOTI'O 3aMEJIIETCSI B TEUEHUE JIECATKOB JIET, TO B Clie-
IYIOIIUHN PsIT ACCATUIIETUIN YCKOPSETCS, UTOOBI 3aT€M HayaTh 3aMeISIThCS.

B 1897 r. cytku 66111 Ha 0,0035 c. quHHEe, 4eM B MpeaiecTBOBaBIIKE Toabl, aB 1918 . —
Ha CTOJIBKO )K€ Kopoue, ueM B mpoMexyTke 1897—1918 rr. Heinemnue cytku npumepno Ha 0,002
c. mmHHee, ueM 100 et Haszazn,.

B aTOM cMBICIIE MBI MOXKEM CKa3aTh, YTO HAIlIA MIJIAHETA BPAIIAETCS HEPABHOMEPHO IO OTHO-
HIEHUIO K HEKOTOPBIM JIPYTUM €€ JBUKEHUSIM, a TAK)KE K IBUJKEHUSM, COBEPIIAIOLIMMCS B HAaIIEH
IUIAHETHOM CUCTEME U YCIIOBHO IPUHUMAEMBIM 32 IBUKEHUSI PABHOMEPHBIE.

Pasmep yxinoHeHuilt 3eMiM OT CTPOTO paBHOMEPHOTO (B YKa3aHHOM CMBICIIE) BpallleHus
BEChbMa HEBEJIMK: B TeueHHUe 1esoro croietus ot 1680 1o 1780 r. 3emiisa Bpalianack 3aMeJICHHO,
CYTKH YIJIMHSJIUCH, U [IJIAHETa Hallla Hakonuia 0kojio 30 ¢. pa3HULBI MEXKIY «CBOMM» U «UYKHM»
BpeMeHeM; 3areM 110 Hayasa XIX B. CyTKHM ykopauuBaJIKCh, B iepBbie ke 20 jier XX B. JBUKEHUE
3eMIIM CHOBA 3aMeJUISII0Ch, CYTKU OMSITh CTAIM YIJIMHATHCSA, @ 3aTEM BHOBb CTaJIM YKOPAYMBaThCS
(puc. 29).
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Puc. 29. Kpusas nonpasok, komopwvie HA00 npubasumes K MOMEHMAM CPEOHe20 8PeMeHU,
umodvL CKOMNEeHCcUposams eusHue Konebanuul epawjenus 3emau (no Cnewncepy [concy). I1o0w-
eMbl KpUBOU COOMBEmMCcmayom YOIUHEHUIO CYMOK, M. e. 3aMedNleHUI0 8paujeHus 3emau, NoOHux ce-
HUSL — YCKOPEHUIO 8PALY eHUs.

[Ipeamonaraempie MPUYUHBI ATHX U3MEHEHUH MOTYT OBITh PA3JIMYHBI: JIYHHBIC TPUIINBEI,

HU3MCHCHHEC TUaMETpa 3€MHOI0 mapa7 u T. II. 3ILCCB BO3MOKHBI Ba’KHBIC OTKPLITUSA B 6YZIYIIICM,
Korga sBJICHHUEC 3TO INOJYYUT BCCCTOPOHHEC OCBCIICHUC.

7 VIsMeHeH e JIHHBI 3eMHOTO IHAMETPa MOKET yCKOJIB3aTh OT HEIOCPEICTBEHHBIX H3MEPEHHA, TAK KAK BEIMIMHA 5Ta H3BECTHA
JHIIb C TOYHOCTHIO 10 100 M; MeXIy TeM YIUIMHEHHS WIH YKOPOUECHHUS 3eMHOTO IHaMeTpa Ha HECKOJIBKO METPOB ObLIO OBI yxe
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ae HauuHaroTCA Mecsiubl U roabl?

B Mockse npoOuiio ABeHaanaTh, — Hactynuio 1 suBaps. Ha 3anman or MockBbI ipocTHpaeTcs
emie 31 nexaOps1, a Ha BOcTOK — 1 ssuBaps. Ho Ha nmrapooOpa3Hoii 3eMiie BOCTOK U 3armai HEM30€KHO
JOJDKHBI BCTPETUTHCS; 3HAUUT, JOJDKHA TE-TO CyIIeCTBOBATh U IPaHUIIa, OTAENsomas 1-e uucio
ot 31-ro, sHBaph OT AeKaOPsl, HACTYNUBIIUHN TOJ OT NPEABIAYILIETO.

['panuna 3Ta CymecTByeT M Ha3bIBACTCS «JIMHUEH MepeMEeHbl AaThl»; OHA MPOXOIUT Yepe3
BepuHroB nposiuB U TSAHETCS MO BoAaM THXOro okeaHa MpUOTU3UTENBHO BAOIL Mepuarana 180°.
Ee TouHOE monoxeHue onpeaensieTcss MexXayHapOAHbIM COTTIallICHUEM.

Ha sT0ii-T0 BoOOpaXkaemMoii TUHUH, NepeceKaroleil 0e3oaHble TPOCcTOphl THXOro okeaHa,
COBepIIIaeTcs BIEPBbIC HA 36MHOM IlIape CMEHA YHCEll, MECSIIEB, JIET. 371eCh KaK Obl TOMEIAIOTCS
BXOJIHBIE IBEPH HAIIETO KaJIeHAaps; OTCIOAA MPUXOAAT Ha 3eMJITI0 HOBBIE YHCIIa MECsIIa, 37ECh JKe
HAXOJUTCS U KOJIbIOEIb HOBOTO rojia. PansIiie, yem rie Obl TO HU ObLI0, HACTYIAET 3/1€Ch KaXKIbIN
HOBBI! JIEHb MECS11a; POAUBIIUCH, OH OSKUT Ha 3araj], 00eraeT 3eMHOM 11ap ¥ CHOBA BO3BpalllaeTCs
K MECTY POXJACHHUS, YTOObI ICUE3HYTh.

Poccus panble Bcex CTpaH MHpa MPUHUMAET HA CBOIO TEPPUTOPHIO HOBBIM JEHb MEcsla:
Ha MbIce JlerkHeBa Ka)10e YHCIIo MecsIa, TOJIbKO YTO pojuBIiiIeecs B Bojgax bepunrosa nposnusa,
BCTYIIaeT B HACEJICHHBIA MUP, YTOOBI HAYATh CBOE LIECTBUE Uepe3 Bce yacTu ceera. U 3aech ke, y
BOCTOYHON OKOHEYHOCTU A3MHU, JHU KOHUAIOTCS, UCTIOJHHUB CBOIO 24-4aCcOBYIO CITYKOYy.

Wtak, cMeHa [HEH MPOMCXOAUT Ha JIMHUU TepeMeHbl nathl. [lepBbie KpyrocBeTHbIE MyTe-
[IECTBEHHUKH, HE YCTAHOBUBIIINE YTON JTUHUH, COMITUCH B cueTe AHEH. BoT monmmHHbBIN pacckas
Amntonus [luradertsl, cyTHHKa MareniaaHa B €r0 KpYTOCBETHOM Iy TEIIECTBUU:

«19 utons, B cpedy Mbl yBUAETU OCTPOBA 3€JIEHOTO MbICA U CTAJIU Ha AKOPb... YTOOBI y3HATH,
MPAaBUJILHO JIM BEJIM MBI Hallll KOpaOesbHbIE KypHaJbl, Mbl BeJelM CIPOCUTH Ha Oepery, Kakon
ceronHs AeHb Heaenu. OTBETHIIN, UTO YETBEPT. DTO HAC YAUBUIIO, IOTOMY YTO IO HAILIIUM KypHa-
Jam Oblia TOJBKO cpeaa. Ham kazanoch HEBO3MOXKHBIM, YTO MBI BCE OIIMOIUCH HAa OJIUH JICHb. ..

BrocnenctBun Mbl y3HajaM, 4TO B HAIllEM HMCYMCICHUHM HE OBLJIO HU MayeWineil OmuoKu:
IUTBIBS IOCTOSIHHO K 3amajly, MbI clieZIoBajIu ABMKeHUI0 COHIIA U, BO3BPATUBIIMCH B TOT K€ ITYHKT,
JOJDKHBI ObUTH BBITAAaTh 24 Yyaca 10 CPaBHEHHIO C OCTaBIIMMHUCS Ha MecTe. HyKHO Tonbko mosy-
MaTh HaJ] 3TUM, YTOOBI COITTACUTHCSY.

Kak ’xe mocTymaroT Tenepb MOperiaBaTelid, Korjaa nepecekaroT JUHUK aaThl? UToObl He
cOMBAThCA B CUETE IHEH, MOPSAKH MPOIYCKAIOT OJIUH JIEHb, €CJIM UYT C BOCTOKA Ha 3aMa/I; KOTJa ke
NepeCceKaroT JIMHUIO 1aThl C 3aMajia Ha BOCTOK, TO CYUTAIOT OJJMH U TOT )K€ JIEHb ABAXK/IbI, T. €. TOCIIe
1-ro uyncna onsTh cuuTaroT 1-e. Bor mouemy HEBO3MOXHA B IEHCTBUTEIILHOCTH UCTOPUS, PacCKa-
3anHas JKronem Bepnom B pomane «Bokpyr cBeta B 80 nHel», T/1ie My TEIIeCTBEHHUK, 00beXaBIINN
BOKPYT CBETa, «IIPUBE3» Ha POJUHY BOCKPECEHbE, KOTJa TaM ObLI €Ile TOJIBKO MPEAIECTBYIOIINN
JIeHb — cy000Ta. DTO MOTJIO POM3OMTH JIUIIB B 910Xy Maresiana, moToMy YTO TOT/Ia He ObLIO ellie
COTJIAIICHHUS O «JIMHUU JaThl». HEeBO3MOXKHBI B HAIlIW JIHU U MIPUKITIOYEHUS BPOJE TOTO, O KOTOPOM
pacckazan Oarap [lo B mytke « Tpu BockpeceHbsl Ha OHOM Hezese»: MOpSK, 00beXaBIIUi 3eMITI0
C BOCTOKa Ha 3araji, BCTPETUWICS Ha POJMHE C IPYT'HMM, COBEPUIMBIINM KPYyrOCBETHOE IUIaBaHUE
B oOpaTtHOM HampasiieHUH. OUH yTBEp)KIall, YTO BOCKPECEHbe ObUIO BUepa, APYro — 4TOo OHO
OyZeT 3aBTpa, a UX MPUSITEh, HUKY/a HE OTIPABIISABIIHICS, OOBSIBHII, YTO BOCKPECEHBE — CETOJTHS.

YtoObI Mpy KPYrOCBETHOM MYTEHIECTBUU HE OBLIO PACXOXKICHHS C KaJCHIApeM, CIEIYeT,
JIBUTAsICh Ha BOCTOK, KaK Obl MPUOCTaHABIMBATHCSI HEMHOTO B cueTe JHeH, naBas ConHily cebs
JIOTHATh, T. €. CYUTATh OJTHU U TE K€ CYTKH JIBaXKIbI; PU JABMKEHUU K€ Ha 3araj] HaJl0, HAlpOTHUB,
MpOMycKaTh OJHU CYTKH, 4T0ObI HEe 0TcTaTh OT CoNHIA.

JOCTaTO4HO, 4yTOOBI BBI3BaTh T€ N3MCHEHHS TIPOAOJKUTEIIBHOCTH CYTOK, O KOTOPBIX IIJIa PpE€Yb.
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Bce a0 kak 6y,I[TO HE 0COOEHHO XUTPBIC BCIIHU, OAHAKO OAKC B HAIIC BPEMsI, CITYCTA YCTLIPC
CTOJICTHA ITOCIIC MarennaHa, AaJICKO HE BCC YMCIOT B HUX CO3HATCJIBHO pa306paTBC$I.

CkonbKo nAaTHuy B doeBpane?

3AJIAUA

Kakoe Hanbosbliee u Kakoe HauMEHbIIIee YUCIIO MATHUI BO3MOXKHO B (heBpae?

PEIIEHUE

OOBIYHO OTBEYAIOT, YTO HauOOIbIIIee YUCIIO MATHUIL B eBpatie — 5, Haumenblnee — 4. bes-
YCIIOBHO BEPHO, UTO €CJIH NIepBoe (peBpasisi BUCOKOCHOTO T0/la MaaeT Ha MATHHILY, TO U 29-€ Yncio
NOpUIETCS B MATHHILY, BCEX MATHHI] OKaXeTcs Torna 5.

OpnHako MOXHO HACUMTATh U BABOE OOJIBIIIE MSITHULL B TEUEHHE OHOTO (eBpaiisi. BooOpasute
KopabJib, COBEPIIAIOIINN PECHl MeX 1y BOCTOYHBIM Oeperom Cubupu u AJSICKOI; OH PEryaspHO
MOKHUIAeT a3uarckuii 6eper Kaxayro NATHUILY. CKOJIBKO HaCUMTAET KAlMTaH 3TOTO KOpaOms IsT-
HUI] B peBpalie TAKOro BUCOKOCHOTO ro/ia, B KOTOPOM 1-e uucio npunuiock Ha natauiy? Tak kak
OH TIEpeCceKaeT JUHHIO JIAThI C 3aIajia Ha BOCTOK U MEPECeKaeT B MATHUILY, TO Oy/lIeT UMETh eXKeHe-
JICJIBHO TI0 JIBE MISATHUIIBI KPSAY, a BceX naTtHull HacuuTaet 10. HanpoTus, kanuTaH, MOKUAAOIINAN
Oepera ANSICKU KaXKIbIH 4eTBepr v uaymui k 6eperam Cubupu, OyAeT B cyeTe THEel mpomycKaTh
KaK pa3 MSATHHILY; 32 BECb MeCSIl OH HE HACUUTAET HHU OJIHOM MATHHUIIBI.

Wtak, BOT npaBUILHBINA OTBET HA BOMPOC 33[a4u: HAUOOJbIIIEe YUCIIO MATHHUL, BO3MOXKHBIX
B (eBpaie, — 10, HauMeHbIlIee — HYJIb.
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maBa BTOpas
NNYHA U EE OBUWXEHUA

Monogown nnu ctapbin mecsy?

Buns nHa HeOe HemomHbI qUCK JIyHBI, HE BCSIKHA 0e30MMO0YHO ONPENEeNNT, MOJOION JIH
9TO MECSI] UK OH YK€ Ha yriepOe. Y3Kuil ceprn HeJaBHO HApOAMBIIETOCS MECSIa U CepPI CTapoid
JIyHBI pa3nuyaroTcs TOIBKO TEM, YTO OOPAIICHBI BBITYKIOCTHIO B TPOTHBOMOJIOKHBIE CTOPOHEI. B
CEBEPHOM ITOJIyLIApUH MOJIOOM MECSI BCETA HAIIPABIICH BBIITYKJIOW CTOPOHOM BIIPABO, CTapbIi
— Bi1eBO. Kak 3aliOMHUTB HaIe’KHO U O€301IMO0YHO, Ky/la KaKOM Mecsil] CMOTPUT?

[To3Bomto cede mpeyIoKUTh TaKyIO PUMETY.

ITo cxonctBy cepna mim nomymecsina ¢ Oyksamu P i C JIeTKO ONpeneuTh, PacTyIIHH JIH
nepen HaMu MecsIl (T. €. MOJIOION) WIIU cHapblil.

MHueMoHnuecKasi mpuMeTa UMeeTcs Uy ¢ppaHiry30B. OHH COBETYIOT MBICIICHHO IIPUCTABIIATh
K poram InoJiymMecsia rnpsiMmyro JUHUIO; OTy4aroTcs JaTUHCKKUE OykBbl d unu p. bykBa d — Hauanb-
Has B clioBe «dernier» (MOCTIEIHMI) — yKa3bIBae€T Ha MOCJIEIHIOI0 Y€TBEPTh, T. €. CTAPBI MeCsIl.
BykBa p — HauanbHas B CiI0Be «premier» (MepBblii) — yKa3bIBaeT, uTo JIyHa B aze nepBoii 4eTBepTH,
BOOOIIIE — MOJIO/Iasd. Y HEMIIEB TOXKE CYIIECTBYET IPaBUIIO, CBsi3bIBatoliee Gpopmy JIyHbI ¢ onpe-
JIEJIEHHBIMU OyKBaMH.

OTUMHU TIpaBUJIAMH MOXHO I0JIb30BAThCSA TOJILKO B CEBEPHOM MoOdyliapuu 3emid. Jlis
ABcrtpanuu unu TpaHcBaasst CMbICI IPUMET Kak pa3 oOparHblil. Ho 1 B ceBepHOM Mosymapiu OHU
MOTYT OKa3aTbCsl HENPUMEHUMBIMH — UMEHHO B I0)KHBIX LIMPOTAaX.

Vxe B KppiMy 1 B 3akaBKa3be cepll U IOJyMeCsI] CUIbHO KJIOHSTCS HAa0OK, a ellle KKHee
OHHU COBceM Jiokarcs. biuz sxBaTopa BucsMii Ha ropu3oHTe cepil JIyHbl KaxkeTcst 1100 roHI0-
JIOM, KaJaromencs: Ha BoJIHAX («4eTHOK JIyHBD» apaOCKHMX CKa30K), TUOO CBETION apKo. 3/1eCh HE
TOZATCS HU pyccKasl, HU (PpaHIly3CcKasi IPUMEThI — U3 JIesKauel Ty>KKU MOXKHO CAEJaTh 110 KeJIaHUIO
06e maps1 OykB: Pu C, p u d.

UTto0b! 1 B 3TOM cllydyae He OMIMOUThCS B Bo3pacTe JIyHbl, HaJj0 0OpaTUTHCS K ACTPOHOMHU-
YEeCKHUM MPU3HAKaM: MOJIOJIOW MEeCSI] BUJIEH BEUepOM B 3ama/iHOi yacTu Heba; cTaphlil — MOYTPY
B BOCTOYHOH 4acTu Heoba.

Jlyna Ha chnarax

3AJIAUA

Ha puc. 30 nepen namu — ¢utar Typruu (npexauit). Ha Hem nmeetcst n300pakeHre JIyHHOTO
cepria v 3Be3/1bl. DTO HABOAUT HAC Ha CIIEAYIOLINE BOIIPOCHI:

1. Cepn kakoro Mecsiia n300pakeH Ha ¢urare — MOJIOA0TO UK CTaporo?

2. MoryT 1 JIyHHBIH CepI ¥ 3Be3/1a Ha0II0IaThCs Ha HeOe B TOM BUJIE, B KAKOM OHU ITOKa3aHBI
Ha ¢uare?
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Puc. 30. @nae Typyuu (npescruii).

PEIIEHUE

1. BcnoMHUB yKa3aHHYIO TOJBKO YTO MPUMETY U MPUHSB BO BHUMaHKE, 4To (iar mpuHaa-
JIKHUT CTPaHE CEBEPHOTO MOYIIAPHs, YCTaHABIMBAEM, YTO MECSII Ha hiare cmapawtii.

Puc. 31. Ilouemy 36e30a ne modxcem 6bimb BUOHA MEHCOY POSAMU MeCAYA

2. 3Be3/a He MOXKET ObITh BUIHA BHYTPH AKCKa JIyHBI, TOMOJIHEHHOTO /10 Kpyra (puc. 31, a).
Bce nebecHbie cBeTuiia ropaszo ganbiie JIyHbl U, clIe10BaTeIbHO, JOKHBI €10 3acIOHIThCs. X
MOHO BHJIETh TOJBKO 32 KpaéM HEOCBENIEHHOM yacTu JIyHbI, Kak Moka3aHo Ha puc. 31,6.

JIto60mBITHO, YTO HA cOBpeMeHHOM (iare Typuuu, Toxe coaepkaiieM n300pakeHue JyH-
HOTO CepIia U 3Be3/1bl, 3B€3/1a OTOABUHYTA OT Ceplia KIMEHHO TaK, Kak Ha puc. 31, 6.

3aragku nyHHbIX a3

Jlyna nomyuaet cBoii cBeT oT CoJHIIA, M TOTOMY BBITYKJasi CTOPOHA JIYHHBIX CEPIIOB JOKHA
OBITB, pazymeeTcsi, ooparieHa k ConHity. XyIoKHUKH 4aCTEHBKO 00 3TOM 3a0b1BatOT. Ha BhICTaBKax
KapTUH HE PEAKOCTh YBUIETH JaHAIA(T C mosymecsiiem, oopaiieHHbIM K CONHILy CBOEH mpsiMOi
CTOPOHOI1; monajaeTcs U JIyHHBIN cepr, moBepHyThIi K ConHily cBoUMHU poramu (puc. 32).
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Puc. 32. Ha nanowagpme oonywena acmponomuvecxkasn owudxa. Kaxas? (Omeem 6 mek-
cme).

Hano, Bripouem, 3aMeTHTh, YTO PABUIIBHO HAPUCOBATH MOJIOJION MECSII HE TaK MPOCTO, KaK
Kaxxercs. Jlaxke ONBITHBIC XyJIOKHUKH PUCYIOT HAPYKHYIO M BHYTPEHHIOIO JyTH JIYHHOTO Ccepria B
dhopme moykpyroB (puc. 33, 6). Mexay TeM MoyKpyniyto (hopMy UMEeT TOIBKO HapyKHas IyTa,
BHYTPEHHSIS )K€ MPECTABISIET COOOH MOITYILTUIIC, TIOTOMY YTO 3TO TMOIYKPYT (TpaHUIla OCBEIICH-
HOM YacTh), BUJUMBIN B miepcriekTuBe (puc. 33, a).

48



A. N. MNepenbmaH. «3aHnmartenbHas acTPOHOMUSA»

Puc. 33. Kak naoo (a) u kax He Haoo (6) uzobpasicamo 1yHHbBIU cepn

Hernerko nate JlyHHOMY cepIly W NMpaBHIbHOE MOJIOXKEeHUE Ha HeOe. [lomyMecsIl u JIyHHBIH
CEepIl HEepellKO pacrojararTcs Mo oTHoueHHo K CONHIly JAOBOJIBHO 033auMBaIOLIUM 00Pa3oM.
Kazanocs 6051, pa3 Jlyna ocemaercst ConHiieM, To IpsMast JHHHSL, COSIUHSAIONIAs KOHIIBI MecsIla,
JOJHKHA COCTABIIATH MPSIMOU yroJ ¢ my4doM, uaymum oT CoiHia k ee cepenune (puc. 34).

Puc. 34. Ilonooicenue nynnozo cepna omuocumenvro Connya

WNuaue rosopsi, nentp ConHLA JOJDKEH HAXOOUTHCS Ha NEPIEHIUKYISAPE, NMPOBEIECHHOM
yepe3 cepeuHy NpsSMOM, coenuHstomel KOHIbI Mecsana. OJHaKo MpaBUIIO ATO COOIONACTCS
TOJIBKO JUIsl Y3KOTO cepIla, pacnojioxkeHHoro Henoganeky ot Connua. Ha puc. 35 nokasaHo noso-
KEHUe Mecsla B pa3HbIX (azax oTHOcuTenbHO Jydyeit ConHua. Brieyatnenue nomyyaercs Takoe,
cy10BHO Jiyun CoJIHIIa UCKPUBIIAIOTCA, IPEKIE YeEM N0CTUYb JIyHBI.
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Puc. 35. B kakom nonoowcenuu omnocumenvro Connya mol euoum JIyny 6 pazuvix gasax.

Pazranka kpoercs B ciuenytomiem. Jlyd, uaymuii ot Conmnua k Jlyne, B neHCTBUTENBHO-
CTHU TIEPIEHANKYIISIPEH K JTUHUHU, COSTUHSIONIEH KOHIIBI MECSIIa, M B IPOCTPAHCTBE MPEICTABIISET
co0oii npsmyto auHU0. Ho m1a3 Ham pucyer Ha HeOe He ATy IPSIMYIO, a €€ IPOEKIUI0 Ha BOTHY-
ThIil HEOECHBIN CBO/I, T. €. KPUBYIO JTUHUIO. BOT moyemy HaMm u npeacTasisieTcs, uro JIyna Ha Heoe
«TIOBENICHA HETPAaBUIBLHOY». XyIOKHHUK JODKCH H3YYUTh ITH OCOOCHHOCTH M YMETh MEPEHOCUTH
UX Ha MOJOTHO.

Il1BonHaa nnaHeTta

JBoitnas manera — 310 3emis ¢ JIyHoi. OHM UMEIOT IPaBO HAa 3TO Ha3BaHHE MOTOMY, UTO
CIYTHHK HaIll PE3KO BBIJIEISIETCS] CPEIU CIIyTHUKOB JPYTUX IUIAHET 3HAYUTENbHON BEITUUYUHON U
MaccoM 10 OTHOILIECHHIO K CBOEH LIEHTPAJIbHOM IUIaHeTe. ECTh B COIHEYHON CUCTEME CIIyTHUKHU
abcomoTHO OoJiee KpymHbIE U 0osee TsDKENble, HO MO0 CPaBHEHHUIO CO CBOEH IEHTPAIBbHOM IlIa-
HETON OHM ropaszio Meibde, ueM Hama JlyHa o otHomeHuto K 3emie. B camom gene, nmoneped-
HUK Hauieil JIyHbl Oosbllie YETBEPTU 3€MHOI0, a MONEPEYHUK OTHOCUTENIBHO CaMOro KPyIHOIO
CIyTHHUKA JIPYT'UX IJIAHET COCTABIISAET TOJIBKO 10-10 100 ONepeyHrKa CBOe m1aHeTs! (TpuToH —
cnytHuk Henryna). Jlanee, macca Jlynsl coctaBisiet 1/81 Maccsl 3emin; MEXy TEM CaMBblid TsKe-
JBIA U3 CIIyTHUKOB, KaKOM CylIECTBYyeT B colHeyHou cucreme, — I cnytaux FOnurepa — cocra-
BisieT meHee 10 000-it o Macchl CBOEH LEHTPaIbHOM MJIaHETHI.

Kakyro nomo oT Macchl HEHTPaJbHOM IJIAaHETHI COCTaBISIET Macca KPYMHBIX CITyTHUKOB
HoKa3bIBaeT TabaMuKa Ha cTp. 86. Bbl BuaMTE U3 3TOrO cConocTasiieHus, yTo Haia JlyHa 1o cBoeit
Macce COCTaBJISIET CaMyl0 KPYIIHYIO JOJI0 CBOEH EHTPAJbHOM IIJIaHETHI.

Tpetbe, uto naer cucreme 3emust — JlyHa npaBo MpUTA3aTh HA HAUMEHOBAHHUE «IBOMHOMN
TJIAHEThD», — 3TO TeCHasi OIU30CTh 000MX HEOECHBIX Tel. MHOTHE CIIyTHUKU JPYTUX IJIAHET KPy-
JKarcsl Ha ropaszio OOJBIINX PACCTOSHUAX: HEKOTOpble ciiyTHUKM FOnuTepa (Hanpumep, 1EBATHIM,
puc. 36) kpyxarcs B 65 pa3 gainblie.

Hnumep

e e m e e e E e EE oo

IX cnymHuK
Jemas

®* fTyHa

Puc. 36. Cucmema 3emns — Jlyna no cpagnenuio ¢ cucmemoti FOnumepa (pasmepvi camux
HebecHbIX mell NOKA3aHbl Oe3 cobndeHus macumada)
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B cBsi31 ¢ 5TUM HaxXoAUTCS TOT JHOOOMBITHBIN (DAKT, UTO MyTh, ONMKUCHIBaeMbIi JIyHOI BOKpYT
ConHua, 04eHb MaJIO OTIIMYAETCS OT ITYyTH 3eMJIH. DTO MOKAXKETCS HEBEPOATHBIM, €CITU BCIIOMHUTb,
yto JlyHa nBuxercs Bokpyr 3emin Ha pacctosauu noutu 400 000 km. He 3abynem, onHako, 4To
noka JlyHa coBepiaeT ofuH 000pOT BOKPYT 3eMJiH, cama 3emiis yClieBaeT MepeHeCTUCh BMeCTe
C Hero npuMepHo Ha 13-10 0110 cBoero rogoBoro nmyTH, T. €. Ha 70 000 000 km. [IpenacraBbre ke
cebe kpyroBoit myTh JIynsr — 2 500 000 kM — pacTaHyTBIM BIOJIb paccTosiHus, B 30 pa3 GombIero.
Yro ocranercs ot ero kpyrosoit popmsi? Hudero. Bot nouemy nyTh Jlyns! okono ComHIla moutu
CIMBaeTCcs ¢ opoUTOI 3eMiTu, YKIOHSSACH OT Hee JIHIIb 13-10 e/1Ba 3aMETHBIMU BBICTYIaMu. MOXXHO
JI0Ka3aTh HECIOXKHBIM pacuyeToM (KOTOPHIM Mbl HE CTaHEM 3[eCh OOPEMEHSATh M3JIOKEHUS ), UTO
nyTh JIyHBI IpH 3TOM Bcroay obpartiieH Kk CoHILy cBoei ozrHymocmato. ' py06o roBopsi, OH 1O BUAY
MOXO’K Ha BBIMYKJIbIA TPUHAIATUYTOIBHUK C MATKO OKPYTJICHHBIMH YIJIAMHU.

Ha puc. 37 BbI BuAKTE TOUHOE N300paxkeHue myteii 3emun u JIyHbI B TeUeHHE OJJHOTO MeCsIIa.
[TyHKTHpHAS TUHUS — Ty Th 3€MJIH, CIIOUIHAS — Ty Th JIyHbI. OHM Tak OJU3KU JPYT K APYTY, YTO AJIs
pa3AenpHOrO UX U300paKEHUS MPUILIOCH B3ATh OYEHb KPYIHBINA MacIITal yepTeka: MomnepeyHuK
3eMHOM opOuTHI 31ech paBeH Y2Ecnu Ob1 B3aTh At Hero 10 cM, To HauboblIee pacCTOSHUE Ha
YyepTeke MEKIy 000UMHU My TMU ObLJI0 ObI MEHBIIIE TOJIIUHBI U300paXKAIOUTUX X TUHUH. CMOTps
Ha 3TOT YEePTEX, BbI HAMISAAHO yOex1aeTech, uto 3emuis u JIyHa neuxyTtcs BOkpyr ConHIa MOYTH

110 OAHOMY U TOMY K€ ITYyTHU U YTO HAMMCHOBAHUC HBOﬁHOﬁ IUIAHCTBI IPUCBOCHO UM aCTPOHOMAMM

BIIOJIHC Cl'IpElBC,)IJ'II/IBO.8

Puc. 37. Mecsaunwiii nymo Jlynet (cniownas aunus) u 3emau (nynkmup) gokpye Cornya

Wrak, nns nabmrogarens, nomenieHHoro Ha Comuile, myTh JIyHbI npencTaBuics Obl clierka
BOJIHUCTOM JIMHUEH, TIOYTH COBMAAIONIEH ¢ OpOUTON 3eMiIu. DTO HUCKOIBKO HE POTHBOPEUUT
TOMY, YTO TIO OTHOIICHHUIO K 3emiie JlyHa ABIKETCS 0 HEOOIBIIOMY JUIHIICY.

[IpuumHa, KOHEUHO, B TOM, 4TO, IS C 3€MJIM, Mbl HE 3aME€YaeM MEPEHOCHOTO JIBMKECHHS
Jlynsl BMecTe ¢ 3eMJIeil 1o 3eMHOI OpOUTe, TaK KaKk CaMH B HEM y4acTBYEM.

Mouemy JlyHa He napgaeT Ha ConHue?

Bompoc moxet nokazarscst HauBHbIM. C kakoii ctaru JIyne nagare Ha Connue? Benp 3emis
MIPUTATHUBAET ee CHIIbHee aajekoro CosHIa U, €CTeCTBEHHO, 3aCTaBIIsET 00paIaThCsl BOKPYT ceO0sl.

Yuratenu, Tak gymaroniue, OyIyT yIUBIEHBI, y3HaB, UTO JIeJI0 OOCTOUT KaK pa3 HaoOOpOT:
Jlyna cunbpHee nputsaruBaercsa nMeHHo ComHieMm, a He 3emiiei!

UYro 370 Tak, nokassiBaeT pacueT. CpaBHUM cuiibl, nputaruBatromue Jlyny: cuiny ConHua n
cuity 3emin. O0e CHITbI 3aBUCAT OT JIByX OOCTOSTENILCTB: OT BEJIMUMHBI NPUTATUBAIOIIEH MacChl

¥ BuumarenbHO paccMaTpuBast YepTesk, MOKHO 3aMETHTb, YTO JBHKeHHE JlyHbl H306PaKEHO HA HEM HE CTPOIO PABHOMEPHBIM.
Tak B eHCTBUTENBHOCTH M eCTh. JIyHa ABHKETCS BOKPYT 3eMIIM IO 3JUIMICY, B (JOKYCe KOTOPOTO HAXOMUTCA 3eMilsd, a IOTOMY
comacHoO BTOpoMy 3akoHy Keruiepa Ha ydacTkax, Onu3kux K 3emie, oHa O€XUT ObIcTpee, YeM Ha YAAJCHHBIX. DKCUEHTPUCUTET
JyHHOI opOUTHI 10BONBHO Benuk: 0,055.
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U OT paccTosiHUs 3Toi Macchl 10 JIynel. Macca Comnna 6ombiie macesl 3emuia B 330 000 pa3s; Bo
CTONBKO ke pa3 ConHile nputaruBano Ol JIyHy cuibHee, HexXenu 3eMiis, e Obl pacCTOSHUE 10
JlyHbl Ob1I0 B 000UX CIIy4asX OJMHAKOBO.

Ho Connue npumepno B 400 pa3 nanbie ot Jlynsl, yem 3emust. Cuma npuTsbKeHUs: yobIBaeT

MIPOTIOPITMOHATBHO KBAJPATy PACCTOSTHUS; TOATOMY IIpHUTsKeHne COoTHIIA HAaJI0 YMEHBIIUTD B 4002,
T. €. B 160 000 pa3. 3HauuT, COHEYHOE NPUTSHKEHUE cuiibHee 3eMHoro B 330000/160000 T. e. B 1Ba
C JIMIIIHUM pa3a.

Urak, Jlyna nputsaruBaetcs ConHIleM BIBOE CHiIbHee, ueM 3emieil. [louemy ke Torma, B
camowm jaene, Jlyna ve oOpymmBaercst Ha Conunie? [louemy 3emutst Bce ke 3actaBisiet Jlyny o6pa-
iaThbCs BOKPYT Hee, a He OepeT Bepx aerictBue ConHua?

Jlyna ne nmagaet Ha CoJHIIE IO TOM e MPUYHHE, TI0 KaKO# He TajaeT Ha Hero U 3emuls; JIyHa
oOparmaetcst okosio CoJHIIa BMECTe ¢ 3eMJiei, U mpuTsrarenabHoe aeiictpue CoyHIa pacXomyeTcst
0e3 ocTarka Ha TO, YTOOBI TOCTOSIHHO MEPEBOIUTH 00a ATH Teja C MPSMOTO Iy TH Ha UCKPUBIICHHYIO
opOuTy, T. €. TIpeBpalIaTh NPSIMOIMHEHHOE ABMKCHHE B KpUBOIMHEHOE. JlocTaTrouHo OpOCUTH
B3IV Ha puC. 38, 4TOOBI yOEIUTHCS B CKa3aHHOM.

VYV HWHBIX YUTaATENIeH, MOXKET OBITh, OCTAIOCH HEKOTOpoe comHeHue. Kak ke 3To Bce-Taku
BeIxoauT? 3emutst TsHeT JIyHy k cebe. Conaie Tsnet JIyHy ¢ Oonbiieit cuiou, a Jlyna, BMECTO TOTO
yToOBI afaTh Ha COHIIE, KPYKHUTCS OKOJI0 3eMiin? ITo, NEUCTBUTEIBHO, OBIO ObI CTPAaHHO, €CJIH
0n1 ComHIle TPUTATHBAIIO K cede Tonbko JIyny. Ho ono mputsaruBaet JIyny BMecTe ¢ 3emiieil, BCio
«JIBOWHYIO TUTAHETY», U, TaK CKa3aTb, HE BMEIIMBAETCS BO BHYTPEHHHUE OTHOIICHUS WICHOB 3TON
napel Mexay co6oit. Ctporo roBopsi, kK COJHILy IPUTATUBAETCS OOIINN EHTP TSHKECTH CUCTEMBI
3emist — JlyHa; 3TOT LeHTp (Ha3bIBaeMbli OapulieHTpoM) U oOpataercst BOKpyr CoiHIa MoJ Aei-

CTBHUEM COJHEUHOTO NpUTshKeHUs. OH HAXOIUTCSA Ha PACCTOSTHUU ?/3 3eMHOTO pazauyca oT LEHTpa

3emuu 1o HanpasieHuto K Jlyne. JlyHa u nieHTp 3emin oOpaliarorcss BOKpYTr OapHILIeHTpa, COBEp-
11asi OAMH 00OpOT B TEUEHUE MeCSALa.

Buanmasa u HeBnanmas CTOPOHDLI nyHbI

Cpenu 3pPexToB, TOCTaBISIEMbIX CTEPEOCKOIIOM, HUYTO HE TOpaXkaeT Tak, kak BuA JIyHbI.
3neck BOOUHIO BUAMIIB, 4TO JIyHa NeHCTBUTENBHO mapooOpa3Ha, MeXly TeM KaK Ha MOATUHHOM
HeOe OHa Ka)KeTCs IIIOCKOM, KaK YaliHBIM IOIHOC.

Ho kak TpyaHO momy4uTh MOAOOHYIO CTEPEOCKOMUYECKYI0 (hoTorpaduio HAIEro CHyT-
HUKa, — MHOTHE Jla)ke He M0J03peBatoT. [l M3roTOBIEHUS €€ HaZ0 OBITh XOPOIIO 3HAKOMBIM C
O0COOCHHOCTSIMHU KalpHU3HBIX JIBUYKEHUI HOUHOTO CBETHUJIA.

Jeno B ToMm, yTo JlyHa o6xonuT 3emitio Tak, 4To oOpaiieHa K Heil Bce BpeMsi OJJHOU U TOU
xe cBoelt ctoponoit. Oberast Bokpyr 3emiu, JIyHa BparaeTcst BMECTE C TEM U BOKPYT CBOEH OCH,
npuyeM 00a JIBIKEHHS 3aBEPILAIOTCS B OJUH U TOT ke MPOMEKYTOK BPEMEHH.

Ha puc. 38 BbI BuAMTE 3JIUIIC, KOTOPBIH JOKEH HATISAHO U300paxkatsh opouty Jlynsr. Uep-
T€X HAMEPEHHO YCUJIMBAET BBITSHYTOCTh JJYHHOTO 3JUIMIICA; HA CAMOM JI€JI€ SIKCLIEHTPUCUTET JTyH-
Hoit op6uts! 0,055 unu 1/18. TlpeacTaButh TOYHO HAa MalIEHBKOM YEPTEKE JTYHHYIO OpOUTY Tak,
YTOOBI 7143 OTVIMYMII €€ OT KPyra, HEBO3MOXKHO: TPY BEJIMYMHE OOJBIION MOTYOCH JaXke B LIEJIbIN
METp MaJas oJdyoch Oblia Obl KOpode ee Bcero Ha 1 MM; 3eMitst oTcTosiia Obl OT IIEHTPa TOJIBKO Ha
5,5 cm. UToOBbI nierye ObUIO MOHATH JallbHelIee 00bsICHEHUE, Ha PUCYHKE HaYepUeH OoJiee BBITS-
HYTBIN JUIUIIC.
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Puc. 38. Kak Jlyna dsusicemces 6oxkpye 3emau no ceoeti opoume (noopobHocmu 6 mexcme)

Wrak, BooOpasure, uTo >uIMIC HAa puc. 38 ecTh myTh JIyHbl BOKpyr 3emin. 3emilst momMe-
mieHa B Touke O — B 0JHOM U3 (hOKYyCOB »JutnIica. 3akoHbl Keruiepa oTHOCATCS HE TOJNBKO K JIBU-
KEHUAM Tu1aHeT BOKpYr CoJHIIA, HO U K JIBUKEHUSM CITyTHHKOB BOKPYT IIEHTPAJIbHBIX IJIAHET, B
yacTHOCTHU K oOparienuto Jlynsl. CorntacHo Bropomy 3akoHy Keruiepa JlyHa 3a ueTBepTh Mecsia

MPOXOJUT Takoi myTh AE, uto momanas OABCDEpaBHsieTcs 1/4 IUTOIIA M DJIJIATICA, T. €. THIOMIa N
MABCD (paBencto miomaneit OAE u MAD nHa HalieM 4epTexe OATBEPKIACTCS TPUOTUZUTEIb-
HBIM paBeHCTBOM momaneit MOQ u EQD). Utak, 3a yeTBepTh Mecsitia JlyHa MpoxXoauT myTh OT A
no E. Bpaenue ke JlyHbl, kak 1 BooOIe BpallleHHE MIaHET, B OTIMYUE OT UX 00pallleHus: BOKpYT
ConHIta, TPOUCXOAUT paBHOMEPHO: 3a 1/4 mecsia oHa moBopaunBaeTcsi poBHO Ha 90°. [ToaTomy,
xornaa JIyna okaseiBaercs B E, panuyc JIlyHbl, 0OparieHHbIN K 3eMiie B Touke 4, onumieT ayry B 90°,
u OyzieT HalpaBJIeH He K Touke M, a K HEKOTOpO# JApYyroi Touke, JieBee M, HeroaaaeKy ot Apyroro
¢doxyca P nynHoit opobutsl. OtToro, uyto JlyHa 4yTh OTBEPHET CBOE JUIIO0 OT 3€MHOTO HalOIIo/1a-
TEJs, OH CMOXET YBUJIETh C MPAaBOW CTOPOHBI Y3KYIO MOJIOCKY MPEXIAe HEBUIUMOM €€ TOJTOBUHBI.
B Touke EJlyna noka3piBaeT 3eMHOMY HaOMIOJATENIO Yxke 0osee y3KyH0 MOJIOCKY CBOeH 0OBIYHO
HEBUJUMON CTOPOHBI, MoToMy uTo yroi OFP menbuie yrma OEP. B Touke G — B anoree opOUTHI
— JlyHna 3aHMMaeT Takoe ke MOJIOKEHUE 10 OTHOIICHHIO K 3emiie, Kak U B nepuree 4. [Ipu nane-
HelleM cBoeM JIBHkeHUU JIyHa oTBOpaumBaeTcs OT 3eMIIM YK€ B IPOTUBOIOJIOKHYIO CTOPOHY,
MOKa3bIBasl HAIIEH IJIaHETE IPYTYIO MOJOCKY CBOEH HEBUAMMOM CTOPOHBI: MOJIOCKA 3Ta CHavasa
pacimpseTcsi, IOTOM CY>KMBAeTCsl, U B TOUKE A JIyHa 3aHUMaeT npexHee MOoJI0KEHHE.

Mpsi1 yOenuanch, 4To BCIEACTBUE AITUITHYECKON ()OPMBI JIYHHOTO ITyTH CITyTHUK HAalll 00pa-
IIeH K 3eMJie He CTPOro OJIHOM U TOM ke cBOel MONOBUHOM. JIyHa HEM3MEHHO oOpaleHa OqHON
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U TOH ke CTOpOHOI He K 3emiie, a K ipyroMy (Qokycy cBoeil opouTsl. Jlis Hac e oHa MoKayuBa-
€TCsI OKOJIO CPEJIHET0 MOJIOKEHUS Haroj001e BECOB; OTCIO/Ia M ACTPOHOMUYECKOE HAaUMEHOBaHHE
9TOr0 MOKAYMBAHUS: «JIMOpalMs» — OT JJATUHCKOro cioBa «libra», o3Havaromero «secb». Benu-
YMHa JUOpaluu B KaX10H TOUKe M3MEpSAETCs COOTBETCTBYIOLIMM YIVIOM; HAaIIpUMEp B TOUKE 1S
nubpanus paBHa yrny OEP. HauGonbiiast Benuunna aubpanuu 7°53’, 1. e. moutu 8°.

HHuTepecHo mpocneauTs 3a TeM, Kak HapacTaeT U yObIBaeT yroJ JMOpaLuy C epeIBUKEHUEM
Jlyns! o opoute. [ToctaBum B D ocTpHe LIUPKYIIS U ONUILEM YTy, IPOXOAALIyto uepe3 ¢pokycsl O
u P. Ona nepeceuer opobuty B Toukax B u F. Yriel OBP u OFP xak BIMCaHHBIE paBHbIE TIOJIOBUHE
ueHtpanbHoro yrna ODP. OTcrofia BBIBOAUM, YTO NPH IBHKEeHUH JIyHbI 0T 4 10 D nubpanus pactet
cHavajia ObICTPO, B TOUKE B JOCTUTaeT MOJIOBUHBI MaKCUMAJbHOM, 3aTeM MPOJOKACT HapacTaTh
MEIJICHHO; Ha IyTH 0T D 1o F nubpanus yObIBaeT CHavajaa MeAJIeHHO, oToM ObicTpo. Ha Bropoii
MIOJIOBHHE 3JUTUIICA TUOpaIMs MEHSET CBOIO BEJIMUUHY TEM )K€ TEMIIOM, HO B 00paTHYIO CTOPOHY.
(Bennunna nubpanuu B Kaxa0i Touke opOUTHI MPUOIU3UTEIBHO MPOMOPIIHOHAIEHA PACCTOSHUIO
JlyHBI OT OOJIBILION OCH AILIMIICA. )

To nokaunBanue JIyHbI, KOTOPOE MBI ceiiyac pacCMOTpPEIH, Ha3bIBAETCs TUOpanuei 1mno 107-
rore. COyTHUK Halll MOJIBEPXKEH €lle W JApyroil jaulOpauuu — mo mupote. [lnockocTs TyHHOM
OpOUTHI HAKJIOHEHA K TIOCKOCTH 3kBaropa JlyHsl Ha 62°. [loaTomy Mbl Bugum JlyHy ¢ 3emin B
OJTHUX CITy4asiX 4yThb C 0T, B APYTUX — C CEBEPA, 3aVIsAIbIBAasi HEMHOTO B «HEBUJIUMYI0)» TIOJIOBUHY
JlyHbI uepe3 ee MoMockl. JTa JIMOpaIys M0 IIMPOTE TOCTUTAET 672°.

OOBsicHUM Teneph, KakK MOJb3YeTCs] acTpOHOM-(poTorpad ONMMCaHHBIMU JIETKUMH ITOKaYH-
BaHUAMHM JIyHBI OKOJIO CPEeTHEro MOJIOKEHHsI, YTOOBI TIOTYYUTh CTEPEOCKOMUUYECKUE CHUMKH €e.

Yurarens 10ragpBacTCsl, BEPOSITHO, YTO I ITOTO HAJO0 MOACTEPEYD JIBA TAKUX MOJI0XKEHUS JIyHBI,

IIpHU KOTOPBIX B OAHOM OHAa Ob11a OBl IMMOBCPHYTA I10 OTHOLICHHIO K IPYTOMY Ha ,I[OCTB.TO‘IHBIFI erJ'I.9

B rtoukax A u B, Bu C, Cu D u . 1. JlyHa 3aHUMaeT HACTOJIBKO pa3IMYHbIE IO OTHOIICHUIO K 3emiie
IIOJIOXKEHMSI, YTO CTEPEOCKONMUECKHE CHUMKHU BO3MOXHbI. HO 31€ch nepe; HaMu HOBOE 3aTpyHe-
HHUE: B 3TUX MOJOXKEHUAX pa3HHLA B Bo3pacte JIyHbl, 1/2—2 cyTok, yepecuyp BEJIMKa, TaK YTO
II0JIOCKA JIyHHOH IIOBEPXHOCTH BO3JIE KPyI'a OCBEIIECHUS HA OZTHOM CHUMKE YK€ BBIXOIUT U3 TCHHU.
OTO 17151 CTEPEOCKONUYECKUX CHUMKOB HEJIOITYCTUMO (T10JI0CcKa OyzieT OiecTeThb, Kak cepeOpsiHas).
Bosznukaet TpyaHas 3a/1aua: oJcTepeyb oluHaKoBbIe (Pa3bl JIyHbI, KOTOpBIE OTINYAIOTCS BEIUYH-
HOM nOpanuu (1Mo J0AroTe) TakK, YTOObI KPYT OCBEIIEHUS MPOXOMII 110 OTHUM U TEM K€ JIeTaJIIM
JTyHHOU noBepxHOCTU. HO 1 3TOro HeAOCTaTOYHO: B 000UX MOJIOKEHUAX JOIKHBI OBITH €11e 0U-
HaKOBBIE JINOPAIMH 10 LIUPOTE.

Ham unrarens eaBa 1M CTaHET U3TOTOBIIATH JTyHHbIE cTepeodoTorpadun. Criocod ux noiy-
YeHUs1 OOBSACHEH 371eCh, KOHEYHO, HE C MPAKTUYECKOM LENblo, a JIMLIb Ul TOTro, 4TOOBl paju
HEro paccMOTPETh OCOOEHHOCTH JIYHHOTO JABMKEHMS, JAIOLIME aCTPOHOMaM BO3MOXKHOCTb YBH-
JIeTh HEOOJIBLIYIO ITOJIOCKY OOBIYHO HEIOCTYITHOM HaOII0AATeI0 CTOPOHBI HaIlIero CIyTHHKa. bia-
rozaps 06euM JIyHHBIM JIMOpalUsiM Mbl BUAMM, B 0OLIEM, HE MOJIOBUHY BCEW JTYHHO! MOBEPXHO-
ctH, a 59 % ee. Jlo 3anycka B CoBerckoMm Cor03€ TpEeThell KOCMUUYECKOM pakeThl B CTOPOHY JIyHbI
41 % myHHOM MOBEPXHOCTU ObUT HEIOCTYNEH U3YUYECHHUIO.

Kak ycrpoena sta yacte noBepxHocTu JIyHbI, HUKTO He 3Haji. Jlemanuch OCTpOyMHbIE
HOIBITKH, TPOIOJIKUB OOPAaTHO YaCTH JIYHHBIX XpEOTOB U CBETIIbIE MTOJIOCHI, IEPEXOSALINE C HEBU-
nuMoit yactu JIyHsl Ha BUAMMYIO, HaOpocaTh raJareiabHO HEKOTOpbIE MOJPOOHOCTH HENOCTYII-
HOM HaM NoJIoBHHBI. B pesynbrare 3amycka 4 okts6ps 1959 roga aBroMmaTnueckoit MexXIaaHeTHON
craHuuu «Jlyna-3» nomyuens! gpotorpadun ooparHoii ctoponsl JIyHsl. CoBeTcKHE yUEHbIE MOITY-
YUJIM NPaBO JaTh HAa3BaHUS BHOBb OTKPBITHIM JYHHBIM 0oOpa3oBaHMsM. Kparepbl Ha3BaHbl nMe-

? Jlns monydeHus crepeockonmyeckoro addekra gocratoueH nosopot Jlynsl Ha 1°. (IloxpoOHee 06 3TOM cM. MO0 «3aHNMa-
TelbHYI0 (GU3KKy»).Bbl BUOMTE Teneph, Kak TPYAHO MOIYyYUTh Xopoure crepeodororpaduu JIyHsl, 0 HE yIUBUTEChH, Y3HAB, YTO
HEPE/IKO OIMH CHUMOK CTEPEOCKONNYECKOH Maphl JeNaeTcs Ha HECKOJIBKO JIET TI03XKe JIPYroro.
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HaMU BBIJAIONINXCS JIesTeNel HayKu U KynbTypbl — JlIomoHocoBa, Llnomnkosckoro, XKonno-Kropu u
JPYTUX, IPUCBOCHBI HA3BaHUS ABYM HOBBIM MOpsiM — Mopto Mocksbsl 1 Mopto Meutsl. BropuuHo
oOparHas ctopoHa JlyHsl 6bu1a choTorpadupoBana coBeTcKoi craHuuen «30H1-3», 3anyIeHHON
18 uromst 1965 roxna.

B 1966 rony «JIyHa-9» Msarko npuiyHuiIach 1 nepenajia Ha 3eMII0 U300pakeHHe JIyHHOTO
neizaxa. B 1969 rony nynnomy Mopio CriokoiicTBHS MPHUILIOCH HCTIBITaTh OecrokoiicTBo. Ha
CyXO€ JIHO 3TOTO «MOPSD» OIyCTHUJIACh MOCAJ0YHAsi KaOMHA aMEPHUKAaHCKOTO KOCMHUYECKOTO KOopa-
ons «AnomioH-11». Acrponastel Hetin ApmcTtponr u DnBuH OJApUH CTaIM TMEPBBIMH 3EMIIS-
HaMH, KOTOpPbIE CTYMWIH Ha MOBEpXHOCTh JIyHbl. OHM yCTaHOBMIIM HECKOJIBKO MPUOOPOB, B3SUIN
o0pa3iipl TYHHOTO TPYHTa U BEPHYJIHUCh Ha KOpadiib, OXUAABIIMK uX Ha opOute. [Iumoruposan
«Anomnon-11» Maiikn Komnuns. Jlo konna 1972 roga Ha JlyHe moObIBanu eiiie msiTh aMeprUKaH-
CKHUX JKCTICITUITHI.

OpnoBpemenHo B CCCP 3anyckanuch k Jlyne aBromarmueckue cranuuu. B 1970 roxy
«JIyna-16», onycTuBIIUCh Ha MOBEPXHOCTH JIyHBI, BIiepBbIE B3sia 00pa3libl JIYHHOTO TPYHTA U
noctaBuiia ux Ha 3emitto. B ToMm ke rony «JIyHa-17» BelmycTHIIa Ha TOBEPXHOCTH HAIIIETO CITYT-
HUKa caMOXOnHbI «JlyHoxon-1». DTOT BOCEMHUKONECHBI POOOT, MOXOXKHI OAHOBPEMEHHO Ha
yepenaxy 1 Ha apMeNCKy0 NOJIEBYIO KyXHI0, 3a 301 cyTku npomen noutu 11 kuinomeTpoB u nepe-
nan Ha 3emiro 20 000 caumkoB, 200 nanopam 1 B 500 Toukax mpOBOAMII UCCIEIOBAHUE TPYHTA.

YyTh nozxke «Jlyna-20» mpusesna Ha 3emiito 00paslibl rpyHTa U3 TOpHOTO paiioHa JIyHbI,
HEJOCTYITHOTO /Uit acTpoHaBTOB. B 1973 rony «Jlyna-21» ornpasuiia B moxof «JlyHOX0A-2», KOTO-
phiii 32 4,5 Mecsina rmpoexain 37 KM, Uccleays pesbed MeCTHOCTH U cocTaB rpyHTa. O0a KoJeCHBIX
po6oTa ynpasisuIuch ¢ 3eMJTU 0 paino U cuctemarnyecku nepenasanu B L{YII cHumMku gyHHBIX
neii3axeil, pe3ynbTarbl aHajau3a rpyHTa. Apromarudeckas cranius «Jlyna-24» (1976 r.) npoOy-
pHJia JIyHHBIH TPYHT Ha TyOouHy 2 M U 1octaBuia 170 T ero o6pasioB Ha 3eMIIio.

Bricka3zbiBaemasi HEpPEIKO MBICIIb O CYIIECTBOBaHHWU aTMOC(Ephl U BOABI HA 0OpaTHOM CTO-
pone JIyHbl He 000CHOBaHA U MPOTUBOPEUUT 3aKOHAM (PU3UKHU: €clii HEeT atMocdepbl U BOAbI Ha
0JIHOM cTopoHe JIyHBI, TO HE MOXKET OBITh UX U Ha JPYTOil (K 3TOMY BOIIPOCY MBI €I11€ BEpPHEMCS).

Btopas JlyHa u nyHa JlyHbI

B neuaru Bpemst OT BpeMeHHU MOSBISIOTCS COOOIEHUS, YTO TOMY HJIM HHOMY HaONIOaTesto
yIaJIOCh BUAETHh BTOPOTO CITyTHHUKA 3eMiid, BTOpyto ee JIyHy.

Bormpoc o cymiectBoBaHuu BTOPOro ciyTHUKA 3eMiu He HOB. OH UMeeT 3a co00M UTMHHYIO
uctoputo. Kro unran poman Xions Bepua «M3 nymku Ha JIyHy», TOT HOMHUT, BEPOSITHO, YTO
y’Ke TaM yrnomuHaetcs o BTopoi JlyHe. OHa Tak Mana M CKOPOCTh €€ TaK BeJHKa, YTO YKUTENU
3emiu HabOnronaTh ee He MoryT. dpaniry3ckuii actponom Iltu, — roopur XKrons bepn, — 3anozo-
3puUII ee CyIIeCTBOBaHKE M ONPEENINII eproy ee oopaieHus BOkpyr 3emiu B 3 4. 20 M. Paccros-
HUE ee OT noBepxHOCTH 3emin paBHO §140 kM. JIt0OOMBITHO, YTO aHIITMICKU KypHAN «3HAHUEY,
B cTarbe 00 acTtpoHomuu y JKronst BepHa, cuutaer ccouiky Ha [T, kak u camoro IItu, mompo-
CTY BBIMBIIIJICHHBIMUA. HU B OAHOM SHIUKIIONETUU 00 ATOM acTPOHOME JACHCTBUTEIHHO HE YIO-
muHaeTcs. M Bce-Taku coo0IieHne poMaHucTa He BeIMbIILIeHO. J{upextop Tymysckoit o6cepBarto-
pun [Itu B 50-X romax mpouuioro CTOJNeTUs ACHCTBUTEIHLHO OTCTaWBall CYIIECTBOBaHHE BTOPOM
Jlynsl, — MeTeoputa ¢ nepuoaom obpaimenus B 3 4. 20 M., Kpyxkaierocs, npasaa, ue B 8 000, a
B 5 000 kM OT 3eMHOI1 MOBEPXHOCTU. MHEHHE 3TO pa3/IesioCh U TOTA JIUILb HEMHOTUMH acTPO-
HOMaMH, BITOCJIEJICTBUH k€ OBLIIO COBEPILIEHHO 3a0bITO. TeopeTuyecku B TOMYIEHUH CYIIECTBO-
BaHUSl BTOPOTO, OYEHb MEJIKOTO CITyTHHKA 3eMJIM HET HHYero mpoTuBoHayyHoro. Ho momo6Hoe
HeOeCcHOE TeJo AOKHO ObUTO OBl HAOMIOATHCS HE TOJIBKO B T€ PEIKME MOMEHTHI, KOT/]a OHO IIPOXO-
TUT (KaxymmMest oopazom) o aucky Jlynsr ninn Connna. Jlaxke eciu oHO oOpaiaeTcs Tak O113K0
K 3eMJie, 4TO JIOJIKHO MPHU KaXKI0M 000pOTe MOTPYKATHCS B IIUPOKYIO 3¢MHYIO T€Hb, TO U B TAKOM

55



A. W. MNepenbmaH. «3aHumarenbHasi acCTPOHOMMUS»

ClIydya€ MOXXHO ObLIO OBI €T0 BUJCTb HA YTPCHHCM U BCUCPHEM HeOe CHAOIIMM HpKOﬁ 3Be3,H0fI B

Tydax Conna.'° BrIcTpBIM IBHKEHHEM M YACTHIMH BO3BPAIICHUSIMHU 3BE3/1a 3Ta MPUBJICKIIA ObI K
cebe BHUMaHNe MHOTUX HabmronaTeneil. B MOMEHTHI TOJTHOTO COJTHEYHOTO 3aTMeHUsI BTopasi JlyHa
TaK)Ke HE YCKOJIb3HYa ObI OT B30pa acTpoHOMOB. CII0BOM, eciii Obl 3eMJisl IEHCTBUTEIHLHO 001a-
Jlaja BTOPBIM CITyTHHUKOM, €T0 CITy4asioch Obl HAOMIOAaTh JOBOJIBHO YacTo. Mexmy TeM Oeccriop-
HBIX HaOJIIOAeHN He OBUIO HU OXHOTO.

Crporo roBops, y 3emian umerorcs, kpome JlyHsl, eme 1Ba cyTHuka. He nCKyCCTBEHHBIX, a
BIIOJIHE €CTECTBEHHBIX. VM HEe KPOIIEYHBIX, a TAKOTO kKe pa3Mepa, kak u cama Jlyna. Ho, xots 3tn
«JIyHBDY OBUTA OTKPHITHI YKe AaBHO (B 1956 1., moabckuM acTpoHoMOoM KopbiieBckuM), BUIETh
UX OYEHb MaJI0 KOMY yJaBajioch. Bce €10 B TOM, UTO 3TH CITyTHUKH IIE€JIMKOM COCTOST U3 MbUIH.
Ot nbuieBbIe «JIyHBD) TIEpEMEIIAOTCs CPEIU 3BE3 TI0 TOH JKe Tpacce, 4To U HacTtosmas Jlyna, u
¢ Toi ke ckopocThio. OnHa omnepexaet JIyny Ha 60 rpagycoB, apyras Ha CTOJIBKO e oTcTaeT. U
0T 3eMJIU UX OTAENSET TaKoe ke paccTosiHue, kak u Jlyny. Kpas atux «JIyH» pa3mbIThl, 4TO OUY€Hb
3aTpyAHSIET HAOIIONCHHE.

Hapsiny ¢ mpo6nemoit Bropoit JIyHBI cTaBHIICS Tak)Ke BOIIPOC O TOM, HET JIU y Hamiel JIyHbI
CBOET0 MaJICHbKOTO CITyTHUKA — «JIyHBI JIyHBI».

Ho HenocpencTBeHHO yIOCTOBEPUTHCS B CYIIECTBOBAaHUM MOJOOHOTO JIYHHOTO CITyTHHKA
O4YEeHb TPYAHO. ACTpOHOM MyJIBTOH BBICKA3bIBAET 00 3TOM CIIEIYIOIINE COOOPaKEHHUS:

«Korma Jlyna cBETUT TIOJTHBIM CBETOM, €€ CBET Wi cBeT COJIHIIa HE TIO3BOJIAIOT PAa3IHYUTh
B COCEJICTBE C HEO OYEHb MAJIEHBKOE TENO. TOJIBKO B MOMEHTHI JIyHHBIX 3aTMEHUI CIIyTHUK JIyHBI
Mor Obl ocBematbess COMHIIEM, B TO BpeMs KaK COCEAHHE YJacTKU HeOa ObutH ObI CBOOOIHBI OT
BIUSIHUS paccessHHOTO cBeta JlyHbl. Takum oOpa3om, JUIIH BO BPEMs JTYHHBIX 3aTMEHUN MOXHO
OBLITI0 OBI HAZIEATHCSI OTKPBITH HEOOIBIIIOE TEI0, OOpararomeecs okono JIynsl. Takoro poxa ucce-
JIOBaHHUS YK€ TIPOU3BOIUIINCH, HO peajbHbIX PE3yabTaTOB HE Jalln».

NMoyemy Ha JlyHe HeT aTmocdepbI?

Bompoc 3TOT npuHAUIEKUT K TEM, KOTOPBIE YSICHSIOTCS, €CIM CHaJdala WX, TaK CKa3aTh,
nepeBepHyTh. [Ipexne yeM roBopuTh 0 ToM, nouemy JlyHa He ynep)KuBaeT BOKpYT cedst aTMo-
chepy, mOCTaBUM BOIIPOC: TIOYEMY yIAEPKHBAETCsl aTMocdepa BOKpYT Halield COOCTBEHHOU TuTa-
HeThI? BcmoMHMM, 9TO BO3IyX, KaK ¥ BCSIKUM T'a3, IPEICTABIIIECT Xa0C HE CBA3AHHBIX MEXTYy COO0M
MOJICKYJI, CTPEMUTCIIBHO ABMXKYIIUXCS B pa3JIMYHBIX HAITPABJIICHUAX. CpeJIHHSI HNX CKOPOCTH IIpHU t
=0 °C — oKk0J10 72 KM B C€KyHAY (CKOpPOCTb pyxeiHol mynu). [louemy e He pasieTaroTcsi OHU B
MHpOBO€ TTpocTpaHcTBO? 1o TOi ke nmpuyurHe, Mo KaKoM HE yJeTaeT B MUPOBOE MPOCTPAHCTBO U
pyxeitHast myns. McTOIuMB 3HEPTHI0 CBOETO IBUKEHHSI HA IPEOI0JIEHUE CUITBI TSHKECTH, MOJIEKYJIBI
najarT 00parHo Ha 3emutro. BooOpasuTte 6113 3eMHOM TOBEPXHOCTH MOJICKYITY, JIETSIIIYI0 OTBECHO
BBEPX CO CKOPOCTBIO 2 KM B ceKyHAy. Kak BBICOKO MOXKeET OHa B31eTeTh? HeTpyaHO BBIUMCIUTS:
CKOPOCTH V, BBICOTA MOIbEMA /1 U YCKOPEHUE CUJIBI TSKECTH g CBA3aHbI Cieayromel hopMymou:

V= 2gh.
[ToncraBum BMecTo v ero 3HadeHue — 500 m/c, BMecto g — 10 M/Cz, HMeEM
250 000 = 20h,

OTKyJa
h=12500m = 12%Km.

10¢ 3amyckoM B CoBetckoM Coroze 4 okTsa0pst 1957 1. mepBoro MCKyCCTBEHHOTO CITyTHHKA 3€MJIH B 3TOM MOXHO OBIJIO JIETKO
yoenutscs. (Ilpum. ped.)
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Ho ecnu Mmonexynbl Bo3IyXa He MOTYT B3/1€eTaTh Boile 12%: xm, To 0TKyna 6epyTcs BO3AyII-
HbIE MOJICKYJbI BBIIIE 3TON rpaHuibl? Benb Kucnopoa, BXOAAIIMA B cOCTaB Hallel arMochepsl,
oOpa3oBaJics 0113 3eMHOM MOBEPXHOCTH (M3 YIJIEKHCIIOTO Ta3a B pe3yabTare JesiTeIbHOCTH pacTe-
Huil). Kakas sxe cuna noaHsia u yaepkuBaeT ux Ha BoicoTe 500 u Oonee KMIOMETPOB, rae 0e3-
YCIIOBHO YCTaHOBJICHO MPHUCYTCTBUE CleA0B Bo3ayxa? DusnKa MaeT 374eCh TOT K€ OTBET, KaKon
yCIbIIIAIN ObI MBI OT CTaTUCTUKA, €CIIH OBl CIIpocUiH ero: «CpenHss NPOoAOKUTEIbHOCTD Yelo-
Beueckoi xku3Hu 70 jet; oTkyaa ke 0epytcs 80-neTHue crapuku?» Bee nemno B TOM, 4TO BBINOJ-
HEHHBI HAMU pacdyeT OTHOCUTCS K CpellHeH, a He pealibHOi Monekyne. CpenHss Monekyna oona-
JTaeT CEKyHIHOM CKOPOCTHIO B /2 KM, HO pealibHbIe MOJICKYIIbI IBUXKYTCS OJJTHU MEIJIEHHEE, IPyTHe
osicTpee cpenueil. [IpaBna, mpoleHT MOJIEKY, CKOPOCTh KOTOPBIX 3aMETHO OTKJIOHSIETCS OT CpE/l-
HEll, HeBENTUK U OBICTPO yOBbIBaeT ¢ BO3paCTaHMEM BEITUYHMHBI 3TOTO OTKJIOHEeHus. 13 Bcero uncna
MOJIEKYJI, 3aKIIOUAIOIIUXCS B TaHHOM 00beme Kucnopoaa mnpu 0°, ronsko 20 % obnagaioT cKopo-
ctbio 0T 400 10 500 M B ceKkyHAy; MPUOIUIUTEIBHO CTOIBKO K€ MOJIEKYII IBHKETCSI CO CKOPOCTHIO
300—400 m/c, 17 % — co cxopocthro 200-300 m/c, 9 % — co ckopocthio 600700 m/c, 8 % — co
ckopoctbto 700-800 m/c, 1 % — co ckopocThio 1300-1400 m/c. HeGomnblmas yacts (MEHbIIE MHII-
JMOHHOM I0JIM) MOJIEKyN uMeeT ckopocTh 3500 M/c, a 3Ta CKOPOCTh JOCTAaTOYHA, YTOOBI MOJIEKYJIbI
MOIJIM B3JIETETh Jake Ha BbICOTY 600 KM.

JleficTBUTENBHO, 3500° = 20h, otkyma h=12250000/20 . e. coime 600 kM.

CraHOBUTCS MOHATHBIM MPUCYTCTBHE YACTHUL KUCIOPO/A HA BHICOTE COTEH KMJIOMETPOB HaJ]
36MHOM MOBEPXHOCTHIO: ITO BHITEKACT M3 (PU3MUECKUX CBOWCTB ra30B. MOJEKY/IbI KHCIOPO/A,
a30Ta, BOJSHOIO Napa, YIJIEKUCIIOro ra3a He 001a/1atoT, OIHaKO, CKOPOCTIMHU, KOTOPbIE O3BOIMIN
OBI UM COBCEM IMOKMHYTH 36MHOM 1m1ap. J{J1s 3TOro Hy’>KHa CKOPOCTh HE MeHbIIe 11 KM B CEKyHIY, a
1010OHBIMU CKOPOCTSIMU ITPH HEBBICOKUX TEMIIepaTypax 0071a/1at0T TOJIBKO €TMHUYHBIE MOJIEKYJIbI
Ha3BaHHBIX ra3oB. BoT nmouemy 3eMJisl Tak MPOYHO YAEPKUBAET CBOIO aTMOC(EPHYIO0 00O0JIOUKY.
Boruncneno, 4To A1 OTepH MOJIOBUHBI 3a11aca J1ayke caMoro JIETKOTO U3 ra30B 3eMHOI aTMochepbl
— BOJIOPOJIa — JIOJDKHO TIPOWTH YUCIIO JIET, BhIpakaroteecs 25 nudpamu. MUIUTHOHEI JIET HE BHE-
CYT HUKAKOTO U3MEHEHUS B COCTaB U MacCy 3eMHOI aTMmocdepsbl.

YtoObI pa3bsCHUTH TeNepb, moueMy JlyHa He MOXKET ylepKUBaTh BOKPYT ceOs MoA00HOM ke
arMocdepsl, OCTaeTcs 10CKa3aTh HEMHOTO.

Hampsioxenue cuibl TsbkecTr Ha JIyHe B miecThb pas ciiadee, 4em Ha 3emiie; COOTBETCTBEHHO
3TOMY CKOPOCTb, He0OX0auMasi 11 MPEOJ0JICHHS TaM CHIIBI TSHKECTH, TOYKE MEHbIIIE U paBHA BCETO
2360 m/c. A Tak KaKk CKOpPOCTb MOJIEKYJI KHCIIOPO/Ia U a30Ta MPU YMEPEHHOU TeMIIepaType MOKET
MIPEBBILIATh 3TY BEIUUYUHY, TO MOHITHO, 4yTO JIyHa oikHa Oblia Obl HETIPEPHIBHO TEPSITHh CBOIO
arMocdepy, eciau Obl OHa Yy Hee 00pa30BHIBAJIACS.

Korna ynery4arcsa nanbosnee ObICTpble M3 MOJIEKYJ, KPUTHUECKYIO CKOPOCTh MPUOOPETYT
JpyTHe MOJIEKYJIbI (TAKOBO CIIEACTBHE 3aKOHA PACIPEIENICHUsI CKOPOCTEH MEX Ty YaCTULIaMU r'a3a),
Y B MUPOBOE ITPOCTPAHCTBO JOKHBI 0€3BO3BPATHO YCKOJIB3aTh BCE HOBBIE M HOBBIE YACTHULIBI aTMO-
chepHoit 000JI0UKH.

[To ucteueHnn 1OCTATOUHOTO MPOMEXKYTKA BpEMEHH, HUUTOXKHOTO B MaclITabe MUPO31aHus,
BCs aTMOC(pepa MOKUHET MOBEPXHOCTH CTOJIb CJIA00 MPUTATHBAIOINIETO HEOSCHOTO Tea.

MoxHO J0Ka3aTh MaTeMaTUYEeCKH, YTO €CIIM CPEIHSSI CKOPOCTh MOJIEKYJ B aTMOcdepe 1uia-
HETHI AK€ BTPOE MEHbIIIE TIpenenbHo (T. €. coctaBiser st Jlynsr 2360: 3 = 790 m/c), To Takas
arMocepa JOKHA HAIIOJIOBUHY PaccesiThbCsl B TeUEHUE HECKOIbKUX Helenb. (YCTONUHUBO coxpa-
HATBHCA aTMocepa HeOeCHOTo Tejla MOXKET JIUILb PU YCIIOBUH, YTO CPEIHSS CKOPOCTh €€ MOJIEKYI
MEHBIIIE OHOM MATOM 0T OT MPEICTBLHON CKOPOCTH.) BhICKa3bpIBamach MbICIIb — BEpHEE, MEUTa, —
YTO CO BPEMEHEM, KOI/Ia 3eMHOE YE€JIOBEUECTBO MOCETUT U MOKOPUT JIyHY, OHO OKPY>KUT €€ UCKYC-
CTBEHHOM atMoc(depoii u caenaeT TakuM o0pa3oM MPUTOIHOM st ooutanwus. [locne ckazanHOTO
YUTATENIO0 JI0JIKHA ObITh SICHA HECOBITOYHOCTD MOI00HOTO MPEATIPUSTHS.
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OTCYTCTBI/IG aTMOC(l)epLI ¥y HalIero CIIfyTHUKA — HE Cﬂy‘laﬁHOCTB, HC KaIlpu3 IpUupoabl, a 3aK0-
HOMCPHOC CJICACTBUC (bPISI/I‘leCKI/IX 3aKOHOB.

ITonsiTHO TAKXKE, YTO IIPUYHHBI, [T0 KOTOPBIM HCBO3MOXXHO CYHICCTBOBAHNC aTMOC(bepBI Ha
HYHe, JOJIZKHBI O6YCJ'IOBJ'II/IBaTI> €€ OTCYTCTBHUC BOO6H.[C Ha BCCX MUPOBLIX TCJIaX CO CJ1a0BIM HaIps-
JKCHUCM CHJIbI TSDKCCTU: HA aCTCPOUAaX U Ha OOJNIBIIINHCTBE CIITYTHUKOB IIJIAHCT.

Pa3mepbl nyHHOro mupa

OO0 3TOM, KOHEYHO, C ITOJTHON OIPEICIICHHOCTHIO TOBOPSIT YHCIIOBBIC JJaHHBIC: BEJTUYMHA 1A~
metpa Jlynsr (3500 kM), moBepxHocTH, 0Obema. Ho umncia, He3aMeHUMBIE MpU pacuerax, Oec-
CWJIBbHBI JIaTh TO HAINIHOE MPEJCTABICHHWE O pa3Mepax, Kakoro Tpedyer Haiie BOOOpakeHHe.
[Tone3no 6ynet oOpaTuThes Ui TOTO K KOHKPETHBIM COTIOCTABICHUSIM.

CpaBHUM JyHHBIN MaTepHK (Beab JIyHa — CIIJIONIHOM MaTepHK) C MaTepUKaMU 36MHOTO I1apa
(puc. 39). D10 ckaxeT HaM OOIbIIIE, HEXKEIU OTBICUCHHOE YTBEPIKICHUE, YTO TOITHASI MOBEPX-
HOCTb JIYHHOTO mIapa B 14 pa3 MeHbllIe 3eMHON MOBepXHOCTH. [lo uncny KBaJpaTHBIX KHIIOMeE-
TPOB MOBEPXHOCTH HAIIETO CITyTHHUKA JIUITh HEMHOTUM MEHBIIIE IIOBEPXHOCTH 00enX AMepuK. A
Ta yacThb JIyHbI, KOTOpas obpaiieHa k 3emie U JOCTyHa HallleMy HaOTI0eHUIO, TOYTH B TOYHOCTH
paBHa 1uiomanu FOxxuo AMepuku.

Puc. 39. Pazmepul JIynvt no cpasuenuio ¢ mamepuxom Eeponul (ne ciedyem, oonako, 3axkiio-
yams, YMO NOBEPXHOCMb JIYHHO20 Wapa meHvule nogepxnocmu Eeponoi)

YroObl caenaTh HAISAIHBIMHU Pa3MeEphl JIYHHBIX «MOpPE» M0 CpaBHEHHIO C 3€MHBIMH, Ha
puc. 40 Ha kapty JIyHbI HaJIO’)KEHBI B TOM e MaciTade KoHTypbl UepHoro u Kacnutickoro Mopeii.
Cpasy BUJIHO, UTO JTyHHBIE «MOPsI» HE 0COOCHHO BEJIUKH, XOTSI M 3aHUMAIOT 3aMETHYIO YacTh JIUCKA.

Mope Scnoctu, Hanpumep (170 000 Kk’ '), npubnu3nuTenbHO B 272 pa3a MeHblie Kacnimiickoro.
3aro cpeau KoJbLEBbIX rop JIyHbI MMEIOTCS MOAJMHHBIE TUIAHThI, KAKMX HET Ha 3eMmiie.
Hanpumep, kpyroBoii Bai ropsl I pumanbiu 0XBaThIBa€T MOBEPXHOCTD, OOJIBIIYIO, HEXKENIHU ILIO-
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maae o3epa baiikan. BHyTpH 3T0i# ropsl MOIIO Obl LIETMKOM MOMECTUTHCS HEOOJBIIOE rocynap-
cTBO, HanipuMep benbrus, uinu HIselinapus.

Puc. 40. 3emnvie mops no cpasnenuro ¢ aynnvimu. Yeprnoe u Kacnuiickoe mops, nepene-
ceHnvle Ha JIYyHY, Ovlau 661 mam Oonbue 8cex JIYHHBIX Mopel (yugpamu obosnauensl: 1 — Mope
Joorcoeti, 2 — Mope Scnocmu, 3 — Mope Cnoxkoticmsus, 4 — Mope Hzobunus, 5— Mope Hexmapa)

JlyHHbIE nenzaxu

dotorpaduu TyHHOI MOBEPXHOCTH BOCIIPOM3BOIATCS B KHATaX TaK 4acTO, YTO BHJI XapaK-
TEPHBIX 0COOCHHOCTEH JTYHHOTO peibeda — KOIbIEBBIX TOp (puc. 41), «kparepoB» — 3HAKOM, BEpO-
STHO, K)KJIOMY M3 HAaIllUX YUTaTesell. Bo3MOkHO, 4TO MHBIE HAOIIONAIH TyHHBIE TOPHI ¥ B HEOOITh-
1Iyro TPyOy; IS 9TOTO T0CTAaTOYHA TPyOa ¢ OOBEKTUBOM B 3 CM.
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Puc. 41. Tunuunsie xonvyeswvie 2opwl JIynvi

Ho nu dpororpaduu, Hr HaGIIOIEHHS B TENECKOI HE TAIOT MPEICTABICHHUS O TOM, KaKoi Ka3a-
7ach Obl TyHHAast TOBEPXHOCTH HaOmonaTento Ha camoit Jlyne. CTost HemoCcpeICTBEHHO BO3JIE JIyH-
HBIX TOp, HaOMOaTesh BUIET Obl MX B MHOW MEPCIIEKTHBE, YeM B Teneckor. OHO Jeso paccma-
TPUBATh MPEIMET C OOJBIION BHICOTHI U COBCEM MHOE — cOOKY BONMM3M. [lokakeM Ha HECKOIBKUX
npuMepax, B UeM NposiBIsieTcs 3To pasnuune. [opa Dparocden npeacrasisercs ¢ 3eMiIH B BUIE
KOJIBLIEBOTO Bajia ¢ MIMKOM BHYTpPH. B Teneckon oHa BRIpHCOBBIBAETCS penibehHO 1 pe3ko Onarogaps
YEeTKUM, HEPAa3MBITBIM TeHAM. B3risiHuTe, o1HaKo, Ha ee mpoduis (puc. 42): BBl BUIUTE, YTO 1O
CPaBHEHHIO C OTPOMHBIM MTOIIEPEYHUKOM Kparepa — 60 KM — BbICOTA BaJla U BHYTPEHHETO KOHycCa
OYEHb MaJia; OTJIOTOCTh CKJIOHOB €eI1ie 00Jiee CKpaJbIBAET UX BBICOTY.

0 20 40 60Kkm
E

T

Puc. 42. Ilpoghuns bonvuioti konvyesoti 2opvl

Boo0paszute cebs Ternepb OpOASIIIM BHYTPH 3TOTO KpaTepa U IOMHHTE, YTO IMTOTIEPEYHHK €T0
paBeH paccrosiHuo oT Jlamoxckoro o3epa 1o @uHCKOro 3anuBa. EnBa v yj0BUTE BBI TOTIIA KOJTb-
11eo0pasHyo (GopMy Baja; K TOMY e BBITYKIOCTb TIOYBBI CKPOET OT BaC €ro HIKHIOK YacTh, TaK
KaK JIYHHBIH TOPU30HT BJIBO€ TECHEE 3€MHOTO (COOTBETCTBEHHO BUETBEPO MEHBIIEMY JTHAMETPY

W
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JIYHHOI'O mapa). Ha 3emite genoBek Cp€aHECro pocra, CTOA Ha pOBHOI>'I MCCTHOCTHU, MOXCT BUJICTH

BOKpYT ceOs He jajnee 5 KM. DTO BbITeKaeT U3 (popMyiibl JalbHOCTH r0p1/130HTa11

D= +2Rh ‘

rae D — 1anbHOCTh B KM, /1 — BBICOTA TJ1a3a B KM, R — pajiycC IJIAaHETHI B KM.
[loncraBuB B Hee naHHble 118 3eMiu U Juid JIyHbI, y3HaeM, 4TO Ul YEIOBEKAa CPEIHEro
pocTa JaJIbHOCTh TOPU30HTA

Ha 3eMmIe......... 4.8 kM,
Ha JlyHe.......... 2,5 kM.

Kakas kapTuHa mpeacTaBuiaach Obl HAOMIOAATENI0O BHYTPH OOJBIIOrO JIYHHOTO KpaTepa,
nokaszeiBaeT puc. 43. (Jlanamadt mzodpaxkeH s Apyroro OONBIIOrO Kparepa — Apxumersa.)
Henpagna nu: oO0mmpHas paBHUHA C IIETTBIO XOJIMOB Ha TOPU30HTE MAJIO TIOX0Aa Ha TO, YTO OOBIYHO
MIPECTABIISIIOT ce0e NPH CIIOBAX «JIYHHBIN KpaTtep»?

Puc. 43. Kakyro kapmuny yeuoen bvl Habnrooamens, Cmoswuli 8 yenmpe 001buloU KONbYeou
2opul Ha Jlyne.

O4yTUBIINCH 10 JIPYTYIO CTOPOHY Balla, BHE KpaTepa, HaOMoarelb TakKe YBHUIEH Obl HE
TO, YTO OKuJaeT. HapykHblii cKaT KoJIbLEBOM TOPbI (Cp. pucC. 42) NOJHUMAETCS CTOJIb OTIIOTO, YTO
IIyTHUKY OHA BOBCE HE MPEJICTABUTCS FOPOH, a INIaBHOE, OH HE CMOXET YOEAUTHCS, YTO BUIUMAS
MM XOJIMUCTAs TPsijia €CTh KOJIbLIeBasi ropa, MMEIOIas KpynIylo KOTJIOBHHY. J{Jist 3TOrO mpuaercs
nepedparbcs yepes ee rpedeHb, 1a U TYT, KaK Mbl YK€ OObSICHWIIHU, JIYHHOTO aJbIIMHUCTA U HE
OXKUJAaeT HUYETO MPUMEYaTeIbHOTO.

Kpome orpoMHBIX KOIBIIEBBIX JIYHHBIX TOp, Ha JIyHe nMeeTcs, mpaBaa, i MHOXKECTBO MEITKHUX
KpaTepoB, KOTOPBIE JIETKO OXBAaTUTh B30POM, JJa’ke CTOSl B HEMOCPeICTBeHHOM Omm3u. Ho BeicoTa
WX HUYTOXKHA; HAOIOIATeNb e/1Ba U OyJeT 371eCh MOPaKEeH 4eM-JIM00 HeOObIYaiiHbIM. 3aT0 JTyH-
HBIE TOPHBIE XPEOThI, HOCSIIME Ha3BaHUE 3eMHBIX TOp: Anbiibl, KaBka3, AlICHHUHBI U T. 1., COTIEp-

1 O BBIYHCIICHUN JAAJIBHOCTH TOPU30HTA CM. MOIO ((3aHI/IMaTeJ'ILHy}O TEOMETPUIO», ITIABY «'me He0O ¢ 3eMIIeI0 CXOOATCs.
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HHUYaroT C 3CMHBIMU 11O BBICOTC N JOCTHUIAIOT 7-8 kM. Ha CPAaBHUTCIIbHO MaJIeHbKOM HyHe OHH
BbIINIAAAT BECbMa BHYIIUTCIIBHO.

Puc. 44. Ilonosuna copowunvl omopacviéaem npu Kocom oceeujeHuy OTUHHYI0 MeHb

OtcyTctBHe atMocdeps! Ha JIyHe 1 cBA3aHHAs ¢ 3TUM PE3KOCTh TEHEH Co3atoT MpHu Haoro-
JIEHUU B TPYOy JTH00OMBITHYIO HIUTIO3HIO: MaJleiIne HEPOBHOCTH MOYBBI YCUIIMBAIOTCS U TPE/ICTa-
BIIIIOTCS BeCbMa pesibepHbIMU. [1010%HTe MOJIOBUHY OPOLIMHBI BBITYKJIOCTHIO BBEpX. Benuka nu
oHa? A mOCMOTpUTE, KaKylo JUIMHHYIO TeHb OHa 0TOpackiBaeT (puc. 44). [Tpu 60koBOM OCBELICHUN
Ha JlyHe TeHb ObiBaeT B 20 pa3 Gosblile BEICOTHI TOTO Teja, KOTOPOE €€ OTOPAChIBAET, U 3TO COCIY-
KHJIO aCTPOHOMAaM XOPOILYIO CITy>k0y: 6iarofapsi JUIMHHBIM TEHSAM MOYKHO HAaOJIO1aTh B TEJIECKOI
Ha Jlyne npenmets! BeicoToi B 30 M. Ho TO ke 00CTOSATENHCTBO 3acTaBisAeT HAC MPEyBEIMYUBATh
HEpOBHOCTH JIyHHOM mouBsl. ['opa I1uko, Hanpumep, Tak pe3ko 0OPUCOBBIBAETCS B TEIECKOI, YTO
HEBOJIBHO Tpe/ICTaBIsgeIb ee ceOe B BUe OCTPoil M KpyToii ckaibl (puc. 45). Tak ee u uzo0paxkanu
B nipexHee BpeMs. Ho, HaOmtonas ee ¢ TIyHHOW MOBEPXHOCTH, Bbl YBHUJIEIH OBl COBCEM MHYIO Kap-
TUHY, — TO, YTO U300pakeHo Ha puc. 46.

3ato apyrue 0coOEHHOCTH JIYHHOTO pesibea HaMH, Ha00OpOT, HeJ0OIIeHUBatoTCs. B Tene-
CKOI MBI HaOIroZJaeM Ha MoBepXHOCTH JIyHBI TOHKHE, €/1Ba 3aMETHbIE TPEILIMHBI, 1 HAM KaXKeTcs,
YTO OHM HE MOT'YT UIpaTh CYLIECTBEHHOM POJIM B JIyHHOM IeH3axe.

—

—— e

i

e

Puc. 45. I'opy Iluko panvue cuumanu Kpymou u 0Cmpou
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Puc. 47. Tax nazwisaemas «Ilpsamas cmenay Ha JIyne; 8uo 6 meineckon
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Ho nepeHeceHHbIe HA MOBEPXHOCTh HAIIETO CITyTHHKA, Mbl YBUACTH Obl B 3TUX MECTaX Y
CBOMX HOT IITYOOKYIO YEPHYIO MPOMNAcTh, MPOCTUPAIOIIYIOCS JaJIeKO 32 TOPU30HT. Ele mpumep.
Ha Jlyne ecthb Tak Ha3biBaeMmas «lIpsimasi CTeHa» — OTBECHBIH YCTYII, IPOPE3BIBAIONIHIA OJHY U3
ee paBHUH. Buns 3Ty cTeHy B Teneckorn (puc. 47), Mbl 3a0biBaeM, 4to oHa uMeeT 300 M BBICOTHI;
HaXOJIICh Y OCHOBAHMsI CTEHBI, MbI ObLITM OBl TIOIABJICHBI €€ TPaHInO03HOCThI0. Ha puc. 48 xynoxk-
HUK TIOTBITAJICS M300pa3uTh 3Ty OTBECHYIO CTCHY, BUIUMYIO CHU3Y: €€ KOHEIl TepsIeTCs TAe-TO 3a
ropu30oHTOM: Beib OHA TssHeTcst Ha 100 kM! TouyHO Tak ke M TOHKWE TPEIIUHBI, pa3inyacMbIc B
CHJIbHBIW TEJICCKON Ha JIYHHOW MOBEPXHOCTH, JOJDKHBI B HATYpe MPEICTABISATh OIPOMHBIE TPO-
BaJbl (puc. 49).

Puc. 48. Kaxou oonxcna kazamocs «llpsamas cmena» nabnrooamento, Haxoosaujemycs oau3
ee OCHOBAHUSL

Puc. 49. Oona u3 nynneix «mpewuny, Habnooaemas 8 HenoCpeocmeeHHo OIU30CU.
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IlyHHOE HebOo

Yepnuotii ne6oce00

Ecnu 6b1 xuTens 3emiin MOT OuyTHThCA Ha JlyHe, BHUMaHHE €ro MPHUBICKIN Obl MPEXIe
JIPYTUX TPU HEOOBIYAHHBIX OOCTOSTENBCTRA.

Cpa3zy xe Opocusics Obl B I1a3a CTpaHHbBIN [[BET JHEBHOTO HeOa Ha JIyHe: BMECTO MPHUBBIY-
HOTO ToJIy00ro Kyrosa paccTuiiaics Obl COBEPILIEHHO YepHbIN HEOOCBO, YCESIHHBIN — IPU IPKOM

CHAHHUHU COJ'IHLIa! — MHOXXCCTBOM 3BC3]l, YCTKO BLIACIAIOIINXCSA, HO COBCPIICHHO HE MCPIAIOIIUX.

[Tpuunna 3TOTO SIBJIEHUA 3aKJIFOYAETCS B OTCYTCTBUU Ha JIlyHe aTMOC(bepLI.12

«T'omy0oii cBOJ ICHOTO U YUCTOrO HEOA, — TOBOpUT DliaMMaprOH CBOMCTBEHHBIM €MY >KHUBO-
MIUCHBIM SI3BIKOM, — HEXKHBIN pyMsIHELl 30pb, BEJINYECTBEHHOE 3apEBO BEUEPHUX CyMEpEK, Yapylo-
1asi KpacoTa MyCThIHb, TYMaHHAs Jallb MOJIEN U JIYTOB, U BB, 3epKaJIbHbIE BOJBI 03€p, U3JIPEBIIE
oTpaxkaromue B cebe Jajiekue Ja3ypHble HeOeca, BMEIIAIINIHNE IeTyl0 OECKOHEYHOCTh B CBOMX
IyOMHax, — Balle CyIIeCTBOBAaHUE M BCSl KpacoTa Ballla 3aBUCAT MCKIIOUUTENIBHO JIMIIL OT TOU
Jerkoil 000JI0UKH, KOTOpasi MPOCTHUPAETCsl HaJ 3eMHBIM 1IapoM. be3 Hee HU OHON U3 3TUX Kap-
THH, HA OJHOW M3 3TUX MBIIIHBIX KPACOK HE CYIIeCTBOBAJIO Obl. BMecTo nmazypHo-romyboro Heba
Bac OKpy»kajo Obl OecrpenesbHOe YepHOE MPOCTPAHCTBO; BMECTO BEIMYECTBEHHBIX BOCXOJOB U
3akatoB CoJsiHIIA THH pe3ko, 0e3 Mepexo 0B, CMEHSIUCh Obl HOYaMU U HOYHM — JHSIMH. BmecTo
HEXHOTO NIOJYyCBETa, HApSILIEro BCIOMY, KyJa NpsSAMO He MONaaaioT ocienureiabHble tyuu ComHila,
SPKUI CBET ObUI ObI JIUILb B MECTAX, IPSIMO 03aPEHHBIX JTHEBHBIM CBETHIIOM, a BO BCEX OCTAJIbHBIX
napuiia Obl TycTasi TEHbY.

3emnn na neoe Jlynut

Bropas nocronpumeuarensHocTh Ha JIyHe — BUCsIIN B HeOe orpoMHbIi auck 3emiu. [Tyte-
LIECTBEHHHUKY MOKaXXETCS CTPAHHBIM, YTO TOT 3€MHOM IIap, KOTOPbIM Mpu omwiere Ha JlyHy Obut
OCTAaBJIEH 6HU3Y, HEOKHUJTAHHO OUYyTHIICA 3[IECh 86€PX).

Bo BcenenHoit HET OAHOTO A BCEX MUPOB BEpXa M HU3a, U BaC HE JOJKHO YIUBIATH, YTO,
OCTaBUB 3eMJII0 BHU3Y, BBl YBUJIEIH Obl €€ BBEpXY, Haxosch Ha JlyHe.

Bucsiuii B iyHHOM HeOe AMCK 3eMJTU OTPOMEH: TIOTIEPEYHUK €r0 MPUOIU3UTENBEHO BUETBEPO
0oJbllie ONEepeYyHNKa 3HAKOMOTO HaM JIYHHOTO JIMCKa Ha 3¢MHOM HeOe. DTO — TpeTuil mopaxa-
folui QakT, KOTOPbII OKKUJAET JIYHHOTO MyTelecTBeHHUKa. Eciy B TyHHBIE HOUM JaHAmIaThI
HAaIIM I0CTaTOYHO XOPOILIO OCBEIIEHbI, TO HOuH Ha JIyHe, mpu Jyyax MoJHON 3eMITu ¢ JUCKOM, B 14
pa3 OONBILINM JIYHHOTO, JOJKHBI ObITh HEOOBIYATHO CBETIIBI. SIPKOCTh CBETHIIA 3aBUCUT HE TOJIBKO
OT €ro AMaMeTpa, HO U OT OTPaKaTebHON CIOCOOHOCTH €ro MOBEPXHOCTH. B 3TOM OTHOIIEHHU

3€MHasi IOBEPXHOCTD B IIECTh Pa3 PEBOCXOAUT JIYHHYIO; 13 II03TOMY CBET IOJHOW 3€MJIU JIOJIKEH
ocsewmars Jlyny B 90 pa3 cuibHee, yeM IMOJIHBIM Mecsl ocBeniaeT 3eMito. B «3eMHble HOUNM» Ha
Jlyne MOXHO ObLTO OBl UMTATh MENKYIO rnedaTh. OCBeleHre JTyHHON MOUBbI 3eMiIeii HaCTOJIBKO
SIpKO, 4TO Mo3BoJisieT HaM ¢ paccTtosiHus 400 000 kM pa3inyarh HOYHYIO 4acTh JIYHHOIO IlIapa B
BUJIE HESICHOTO MEPLIAHUS BHYTPH Y3KOI'O CE€pIia; OHO HOCUT Ha3BaHUE «IIENEIBHOI0 cBeTay JIyHbI.

12 [lepBblii B MUpe YeI0BEK, COBEPILIMBLINI 3aMeuaTe/IbHbII KOCMUYECKHH pelic, CoBeTCcKUit eTunk-kocMoHaBT FO.A. 'arapun
BO BpeMsI TIoJieTa Ha Kopabie-cnyTHHKe «BocTok» 12 ampens 1961 1. Buaen umeHHO Takyro kaptuny. FO.A. ['arapus paccka3biBaer:
«...Kapruna ropn3oHTa o4eHb cBoeoOpa3Ha M KpacuBa. MO)XHO BHIETh HEOOBIKHOBEHHBIH M0 KPACOYHOCTH MEPEX0]] OT CBETION
MOBEPXHOCTHU 3eMJIM K COBEPLICHHO YepHOMY HeOy, Ha KOTOPOM BUIHBI 3Be3/1bl. .. COJTHIIE B KOCMOCE CBETHT B HECKOJIBKO JAECSTKOB
pa3 sipye, 4eM y Hac Ha 3emiie. 3Be3/1bl BUIHBI OUSHb XOPOIIO: OHU SIPKHe, YeTKue. Best kapTuHa HeO0CBOIa 3HAUMTENIBHO KOHTPACT-
Hee, YeM MbI BUIUM ee ¢ Hamel 3emmuy». (IIpum. ped.)

13 Jlynnas mousa, cenoarensHo, BoBce He Genas, KAk 4acTo AYMAIOT, a CKOpee, TeMHas. DT0 He IPOTHBOPEUHT ToMY (aKTy,
YTO OHA cHseT GenbiM cBeToM. «COJHEUHBIH CBET, OTPaXXEHHBIH JlaXKe OT YEepHOro mpeaMera, octaercs OenbiM. Ecnu 051 Jlyna
Obu1a oz1eTa B caMBblif YepHBIi Oapxat, OHa BCe-TaKu KpacoBajlach Obl Ha HeOe Kak cepeOpHCTBIil qucKy», — nuieT THHIaIb B CBOEH
kHHTe 0 cBeTe. CIIOCOOHOCTD JIYHHO# IIOYBBI PACCEHBATh 03apSIOIIHUE €€ CONHEUHbIE JTyYH B CPEHEM OIHHAKOBA C PACCEHBAIOIIECH
CIIOCOOHOCTBIO TEMHBIX BYJIKAHWYECKUX MOPOI.
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Boo6pazute 90 nomaHBIX JyH, JBIOMUMX C HeOa CBOM CBET, Ja MPUMHUTE €Ille BO BHUMaHUE OTCYT-
CTBHUE Ha HalleM CIIyTHUKE aTMOCQEpbI, MOMIOMIAIONICH YacTh CBETA, U BbI MOIYYUTE HEKOTOPOE
npeacTaBieHre o0 (peepuuecKoil KapTHHE JIYHHBIX Mei3axel, 3aJTUThIX CPEIU HOYU CUSTHUEM I10JI-
HOM 3eMIIH.

Mor nu Obl IyHHBIH HaONMIOAATENb PA3UYaTh HA 3€MHOM JHMCKE OYEPTaHHUS MATEPUKOB U
okeanoB? PacmipoctpaneHo ommnbouHoe MHEHHE, OynTo 3emiia B HeOe JIyHbI nmpecTapiasieT HeuTo
MOXOXee Ha IIKOJbHBIN Io0yc. Tak ee u n300paXkaroT XyJI0KHUKH, KOTJa UM MPUXOAUTCS PUCO-
BaTh 3€MHOM IIap B MUPOBOM MPOCTPAHCTBE: C KOHTYpaMU MaTEPUKOB, CO CHEXHOM IIankoil B
MOJIAPHBIX 001ACTSIX | T. I. TOJpoOHOCTAMHU. Bee 310 Haio oTHecTH K oOnactu hantasuu. Ha 3em-
HOM IlIape MpH HaOJIOIEHNU U3BHE HEJIb3s pa3inyarh Takux Aeraneil. He ropops yxe 06 obnakax,
00BIYHO 3aCTHJIAIONINX TTOJIOBUHY 3€MHOM MOBEPXHOCTH, cama arMoc(epa Hallla CUIBHO pacceu-
BAET COJHEUHBIE JIYUM; TIO9TOMY 3eMJIsl IOJKHA Ka3aThCs CTOIb XK€ SPKOW M CTOJIb )K€ HETPOHU-
aeMoi J7is B3opa, Kak Benepa. MccnenoBapuiuii 3T0T Bonpoc mynkoBckuii actponom [LA. Tuxos
MHCAaJ:

«CmoTps Ha 3eMJTI0 U3 MPOCTPAHCTBA, MbI YBUAETHU OBl AMCK 1IBETAa CHIILHO 0eliecoBaToro
HeOa ¥ e/1Ba JIM Pa3IudmIv Obl KaKre-11u00 MoIpoOHOCTH CaMOi MTOBEPXHOCTH. 3HAUYUTEIbHAS OIS
Ma/Ial0IIero Ha 3eMIII0 COJTHEYHOTO CBETa YCIEBAET paccesThCs B MPOCTPAHCTBE arMocdepoil u
BCEMH €€ MPUMECSIMHU PaHbIIIE, YeM JOUJET A0 MOBEPXHOCTH caMOl 3eMiId. A TO, YTO OTpaka-
€TCSl CaMOI0 TOBEPXHOCTHIO, YCIIEET OMATh-TAaKU CHIIHO 0CIa0eTh BCIIEACTBHE HOBOTO pacCesHUs
B aTMocepe».

Hrak, B TO Bpems Kak JIyHa OTYETIMBO MMOKa3bIBACT HAM BCE MOAPOOHOCTH CBOEH MOBEPXHO-
CTH, 3eMJIsl CKpBIBAaET CBOE JIULO OT JIyHBI, 1a M OT BCEW BCENIEHHOM MO/ CHUSAIOIINM MOKPHIBAJIOM
aTMocC(ephl.

Ho He TONbKO 3TUM OTIIMYAETCs JIyHHOE HOYHOE CBETHJIO OT 3eMHOro0. Ha Haiiem Hebe mecsiiy
BOCXOJIUT U 3aXOJIMT, ONKCHIBAsi CBOM IyTh BMECTE CO 3BE€3/IHBIM KymnojoM. Ha myHHOM Hebe 3emiist
TaKoTO JBIKEHUS He coBepiiaeT. OHa HEe BOCXOAUT TaM M HE 3aXO/UT, HE MPUHUMAET y4acTHs B
CTPOMHOM, YpPE3BbIYAHO MEUICHHOM IIECTBUM 3Be3. [10uTH HEMmoIBM)XKHO BHCHT OHAa Ha Heoe,
3aHUMas JIs KaKJ0ro MyHKTa JIyHbI onpeIeIeHHOE TIOJI0KEHHUE, B TO BPEMSI KaK 3B€3/1bl MEJICHHO
CKOJIB3AT T03aJI1 Hee. ITO — CJENICTBUE YKE PACCMOTPEHHON HaMU OCOOEHHOCTH JIYHHOTO JIBU-
KEHHsI, cocTosiel B ToM, 4to JlyHa oOpaieHa k 3emiie Bceraa OJHOM U TOH e 4acThio CBOEH
noBepxHocTu. J{is myHHOTO HabItonaTesns 3emiis OYTH HETIOIBUKHO BUCUT HA HEOECHOM CBOJIE.
Ecnu 3emiis cTout B 3¢HUTE KaKOro-HUOY/Ib JTYHHOTO Kparepa, TO OHA HUKOTa He MOKUIAET CBO-
€ro 3eHUTHOTO NoJjoxeHus. Ecnu ¢ kakoro-HuOy/ab MyHKTa OHA BUAHA HA TOPU30HTE, OHA BEYHO
OCTaeTCcsl Ha TOPU30HTE ATOr0 MecTa. ToIbKO JIyHHBIE TUOPALUU, O KOTOPBIX MBI YK€ OeceloBalIu,
HECKOJIPKO HapyIIAIT 3Ty HEMOJBM)XHOCTh. 3BE3HOEC HEOO COBEpIIAET MO3a/JH 3€MHOTO JTUCKA

CBOE MEJJICHHOE, B 271/3 HaIlluX CyTOK, Bpamenue, ComHie o0xoauT He6o B 29%2 CyTOK, MIIaHETHI
COBEPIIAIOT MTOJOOHBIE YK€ TBMXKEHUS, U JIUIIb OHA 3eMJISI TOYTH HETIOIBUKHO IIOKOUTCS Ha Yep-
HOM Hebe.

Ho, ocraBasic Ha ofHOM MecTe, 3eMits ObICTPO, B 24 Yaca, BpaliaeTcsi BOKPYT CBOCH OCH,
ecnu Obl Haita aTMocdepa Obla po3padHa, 3eMiIst MOTyIa Obl CITY>KUTh JJ1s1 Oy Ty LIHX MTACCa)KUPOB
MEXIIJIAaHETHBIX Kopabineil ynoOneiimnmu HeObecHbIMU YacaMu. Kpome Toro, 3emiist UMeeT Takue
xe (a3pl, Kakue nokaspiBaeT JlyHa Ha HameM HeOe. 3HAUUT, HAIIl MUP HE BCET/Ia CUACT Ha JIYyHHOM
HeOe MOJTHBIM AMCKOM: OH TOSIBJISIETCS TO B BHJIE TIOIYKPYTa, TO B BHJIE cepria, Ooyiee Wi MeHee
y3KOT0, TO B BUJIE HEMIOJIHOTO KpYyTra, CMOTPS 110 TOMY, KaKas 4acTh 03apeHHOM COJIHIIEM [TOJIOBUHBI
3emuu oOparniena k Jlyne. Haueptus B3anmuoe pacrionoxkenue Comnaina, 3emian u JIyHbl, BB JIETKO
ybenutech, 4o 3emis u JlyHa JOKHBI TOKA3bIBATh APYT APYTY MPOTHBOMOJIOKHBIE (ha3bl.

Korpa mbl HabmomaeM HOBOJYHHWE, JIYHHBIH HaOntomaTens JODKEH BUAETH MOJMHBIN JHCK
3eMJIu — «IIOJIHO3EMIIME»; HAIIPOTHUB, KOI/Ia y HAaC MOJIHONYyHME, Ha JIyHe «HOBO3emiue» (puc. 50).
Korna Mbl BUIUM y3KHi cepIl MOJIOIOTO Mecsna, ¢ JIyHsl MO)KHO ObLTO ObI TF000BaTHCS 3eMIei
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Ha yuiepOe, MpuYeM J0 MOJIHOTO JTUCKA HE XBaTaeT KaK pa3 TaKOro cepria, KakoW MOKa3bIBaeT HaM
B 3TOT MoMeHT JlyHa. Bnpouem, ¢a3el 3emiin odepueHbl He Tak Pe3Ko, Kak JyHHBIE: 3eMHasl aTMO-
ctepa pa3MbIBacT rpaHMIly CBETA, CO3AET TOT MOCTENEHHBIN Mepexo OT AHA K HOYH U 00paTHO,
KOTOpPBI MbI Ha 3emiie HabIroaeM B BUIE CyMepeK.

Puc. 50. «Hosozemnue» na Jlyne. Yepnoiii ouck 3emau oKpysicen ApKoU Kaumou cusioujell
3eMHOU ammocgepol

Jpyroe otnu4dne 3eMHBIX (a3 OT JIYHHBIX COCTOUT B clieAyronieM. Ha 3emiie Mbl HUKOTa HE
BuuM JIyHy B camblii MOMEHT HOBOJIYHUS. XOTsI OHa OOBIYHO CTOUT MPHU STOM BBIIIE WM HIXKE
Connua (uHoraa Ha 5°, T. €. Ha 10 CBOMX MOMEPEYHHUKOB), TaK YTO Y3KHM, 03apeHHbI CoHIeM
Kpail JIyHHOTO I11apa MoT ObI OBITH BUJIEH, — OH BCE )K€ HEAOCTYTIECH HalleMy 3peHuto: Oneck ConHia
3a0MBaeT CKPOMHOE CUsiHUE cepeOpsaHoit HuTH HoBOM JIyHbI. MBI 3amMeuaeM HOBYIO JIyHYy 0OBIYHO
JUIIb B BO3PACTE IBYX CYTOK, KOT/Ia OHA YCIIeBAeT OTOMTH Ha JOCTATOYHOE pacctosiHue oT ConHa,
U JIMIIB B PEAKUX Cclydasx (BECHOI) — B BO3pacTe OAHHMX CyTOK. He To ObIBaeT mpu HaOMIOACHUN
«HOBO3eMJIHs» ¢ JIyHBI: TaM HET aTMOC(ephl, pacCEMBAIOIIEH BOKPYT JTHEBHOTO CBETUIIA CUSIOIINN
opeod. 3Be3/1bl U IIIaHEThI He TEPSIFOTCs TaM B Ty4ax CoJHIIA, @ YeTKO BBIJENSIOTCS Ha HEOE B HEMO-
CPEIICTBEHHOM coceacTBe ¢ HUM. [loaTomy, korna 3emiist oka3biBaeTcs He mpsiMo nepen ComHueM
(T. €. HE B MOMEHTHI 3aTMEHU ), @ HECKOJILKO BBIIIIE WU HIXKE €ro, OHA BCErJa BUIHA HA YEPHOM,
yCesTHHOM 3Be3/laMu HeOe Halllero CryTHHKa B (pOpMe TOHKOTO cepra ¢ poraMmu, oOpameHHbIMU
ot Conaua (puc. 51). ITo mepe orxona ot 3emiu BieBo oT CoJHIIA CepIl CIOBHO MepeKaThIBaeTCs
BIIPaBO.
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Puc. 51. «Monooas» 3emns na nebe Jlynvi. benviii kpysrcok noo semuvim cepnom — Connye

SIBneHue, COOTBETCTBYIOIIEE CeWYac OINMMCAHHOMY, MOXKHO BHETh, HaOmwomas JIlyHy B
HEOOJBITYI0 TpyOy: B MOJHOMYHHE JTUCK HOYHOTO CBETHJIA HE yCMATPUBACTCS HAMH B BUJIE TOJI-
HOTO KpyTa; TaK Kak 1eHTpsl Jlynsl u ConHIla He JIeKaT Ha OHOU IIPSIMOM € TI1a30M HaOIIroIaTels,
TO Ha JIYHHOM JMCKE HE XBaTaeT y3KOTO CepIia, KOTOPhI TEMHOW MOJOCKOW CKOJB3HUT OSN3 Kpas
OCBEILIEHHOTO JMCKa BIIEBO 110 Mepe orxoaa JIynsl BipaBo. Ho 3emist u JIlyHa Bcerna mokaspIBarOT
JIPYT APYTY MPOTHUBOTIONOKHEIE (Da3bl; TOAITOMY B ONMMCAHHBIA MOMEHT JIYHHBIN HAOIIOIATeIb 10J1-
JK€H OBLT OBl BUJIETh TOHKUHN CEPI «HOBO3EMIIUS.
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Puc. 52. Meonennvie 0sudicenus 3emau Oau3 IYHHO2O 20PU3OHMA BCLeOCMEUEe TUOPAYUU.
Ilynkmupnvie 1unuu — nyms yewmpa 3emMHo20 OUCKa

MBI 3aMeTHIIH YK€ BCKOIIB3b, YTO JTMOpauu JIyHbl TOMKHBI CKa3bIBaTbCA B TOM, UTO 3eMJIS
HE COBCEM HEMOJBMKHA Ha JIYHHOM Hebe: OHa KOJIeONIEeTCsl OKOJIO CPEIHEro MOJI0KEHUS B CEBEPO-
I0)KHOM HampaBjieHuH Ha 14°, a B 3amajgHO-BOCTOYHOM — Ha 16°. Jlns Tex myHkToB JlyHbI, TAE
3emJisi BUJHA Ha CAaMOM TOPHU30HTE, TJIaHETa Hallla J0JKHA TT09TOMY Ka3aThCsl MHOTAA 3aXOAsIen
¥ BCKOpE 3aT€M BHOBB BOCXOISIIIIEH, OMUCHIBAsI CTpaHHbIe KpUBKIE (puc. 52). Takoil cBoeoOpa3HbIi
BOCXOJI MJIM 3aX0/1 3€MJIH B OJTHOM MECTe TOPU30HTa, 0e3 00X0/1a Bcero Heba, MOXKET ATTUTHCSI MHOTO
3€MHBIX CyTOK.

3ammenusa na Jlyne

Habpocannyio ceifuac kapTuHy JTYHHOTO HeOa JOIMOJHUM OINKCAaHUEM TeX HeOEeCHBIX 3pe-
JIMIL, KOTOpBIe Ha3bIBaloTCs 3aTMeHusiMu. Ha JlyHe ObIBaloT 3aTMEHUS ABYX POJOB: COJTHEYHbBIE
U «3eMHbIe». [IepBble He MOX0XKU Ha 3HAKOMbIE HaM COJIHEYHBIE 3aTMEHHUSA, HO TO-CBOEMY Upe3-
BbIuaiiHo 3¢ dexTHrl. OHM mpoucxoAsaT Ha JIyHe B Te MOMEHTHI, KOorjia Ha 3emMiie ObIBAIOT 3aTMe-
HUS JyHHBIE, TaK KakK TOTAa 3eMJjisl MOMEIIAeTCsl Ha JIMHUM, coeluHsomel nentpsl ComHna u
Jlynsl. Hamn ciyTHHK orpyskaeTcs B 3T MOMEHTBI BHYTPb TEHH, OTOpachIBa€MOM 36 MHBIM IIIAPOM.
Komy cnyuanocek Bunets JIyHy B Takrie MOMEHTBI, TOT 3HAET, YTO OHA HE COBCEM JIMIIAETCS CBETA,
HE McYe3aeT Ui I1a3a; oHa ObIBaeT BUAHA OOBIYHO B BUIITHEBO-KPACHBIX Jy4yaX, MPOHHUKAIOIINX
BHYTPb KOHYycCa 3eMHOM TeHu. Eciu Obl MBI IepeHecInCh B STOT MOMEHT Ha MOBEPXHOCTH JIyHBI 1
B3MISIHYJIM OTTY/Ia Ha 3eMITIO, TO SICHO TIOHSTU ObI MPUYHHY KPacHOTO OCBelleHus: Ha Hebe JIyHbl
3eMHOH I1ap, OMeENIasiCh BIEPeIn SIPKOT0, XOTs M ropa3no MeHblero ComiHila, MpeacTaBiseTcs
YEpHBIM JIUCKOM, OKPYKEHHBIM 0arpoBoii kaitMoii cBoeii arMmocdepbl. ITa-To KaliMa U OCBEIIAeT
KpacHOBaThIM CBETOM MOTPYKEHHYIO B TeHb JIyHy (puc. 53).
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Puc. 53. Xoo conneunoco zammenusn na Jlyne: Connye C nocmenenHo 3axo0um 3a 3eMHOU
OUCK 3, HeNOOBUICHO BUCAWULL HA TYHHOM HeDe.

3armenns ConHna asatcs Ha JIlyHe He HECKOJIbKO MUHYT, Kak Ha 3emie, a 6onee 4 4yacoB, —
CTOJILKO, CKOJILKO Y HAC JIYHHBIE, IOTOMY YTO, B CYIITHOCTH, 3TO M €CTh HAIIIA JIYHHBIC 3aTMEHUS,
TOJILKO HaOromaemMbie He ¢ 3emutd, a ¢ JIyHbI.

Yro ke KacaeTcsl 3aTMEHHI «3€MHBIX», TO OHH TaK MU3EPHBI, YTO €/1Ba 3aCTYKUBAIOT HAaNMe-
HOBaHUs 3aTMEHU. OHU TPOUCXOAAT B T MOMEHTHI, KOT/Ia Ha 3eMJIe BUHBI COTHEUHBIC 3aTMEHUS.
Ha Gonpirom qucke 3eMiu TyHHbBIE HAOIOIATEIN BUACIH ObI TOT/Ia MAJICHBKUN IBHDKYIITUICS Yep-
HBIN KPYKOK — TO CUACTIIMBBIC YYaCTKH 36MHOW MTOBEPXHOCTH, OTKY/Ia MOJKHO JIFOOOBAThCS 3aTME-
HueM CoJtHIA.

Hano 3amMeTHTh, YTO TaKMX 3aTMEHHM, KaK HaIlld COJHEYHbBIE, HEJIb3s HaONogaTs BOOOIIIE
HU B KaKOM JIPYTOM MECTE TUTAHETHOM CUCTEMBI. DTUM HCKITIOYUTEIILHBIM 3PETHUIIEM 00sI3aHbI Mbl
ciyyaiiHoMy obcTosTenbCeTBY: JIyHa, 3acionstomnias ot Hac CoHIIe, POBHO BO CTOJBKO pa3 Oymke
K HaM, Hexxesn COJTHIIE, BO CKOJIBKO pa3 JIYHHBIN IMONIEPEUYHHUK MEHBIIE COJTHEYHOTO, — COBIA/ICHHE,
HE TIOBTOPSIONIEECs] HM Ha KaKOW MHOM TUTaHETeE.

Ona yero acTpoHOMbI HabnAaT 3aTMEeHNA?

bnaronaps ceifiuac 0OTME4eHHOMN CITy4alHOCTH JUIMHHBIN KOHYC T€HH, KOTOPYIO MOCTOSIHHO
BJIAYUT 32 OO0 HaIll CITyTHUK, TOXOAUT KaK pa3 0 3eMHOM MOBepXHOCTH (puc. 54). CoOOCTBEHHO
TOBOPS, CPEAHsIsl JUIMHA KOHYCA JIYHHOW TeHH MEHbIIEe CpeAHEro paccTosHus JIyHsl oT 3emiu, u
eciu ObI MBI UIMEITH JeJI0 TOJIBKO CO CPEAHUMHU BEIMYMHAMM, TO IPULILUTH ObI K BHIBOJTY, YTO MOJIHBIX
COJTHEYHBIX 3aTMEHHH y HAC HUKOT/1a He ObIBaeT. OHU ClTydatoTcs B IEHCTBUTEILHOCTH IIOTOMY, YTO
JlyHa nBM>XeTCsl BOKPYT 3€MJIH 110 3JUTHIICY M B OJHHUX YacTaX opouThl ObiBaeT Ha 42 200 kM Orke
K MIOBEPXHOCTHU 3€MJIH, 4eM B Apyrux: paccrosinue Jlynsl mensiercs ot 363 300 go 405 500 kM.

-
=

Puc. 54. Koney xonyca nynHoU meHu CKOIb3UM NO 3eMHOU NOBEPXHOCMU, 8 NOKPLIMbBIX UM
Mecmax Habnwoaemcs coiHedHoe 3ammeHue
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CKob3s 110 3eMHOM TOBEPXHOCTH, KOHEII JTYHHOW TEHU YEPTUT Ha HEHl «I0JI0CY BUAUMOCTH
conmHeuHoro 3aTMeHus». [lomoca sta He mupe 300 KM, Tak YTO YUCIO HACENIEHHBIX MECT, Harpa-
KTA€MbIX 3PETUIIEM COJIHEUHOT0 3aTMEHHSI, KK IbIi pa3 IOBOJILHO orpaHudeHo. Ecnu npubaButh
K 3TOMY, YTO HPOJOJDKUTENLHOCTh MOJTHOTO COJHEYHOTO 3aTMEHUSI UCUUCISIETCS MUHYTaMH (He
0oJsiee BOCbMU), TO CTAHET MOHATHBIM, YTO MOJHOE COTHEUHOE 3aTMEHUE — 3PEITUIIE YPE3BBIYAIHO
penkoe. [Iy1st Kak0r0 JaHHOTO MyHKTa 3€MHOTO I1apa OHO CIy4aeTcsl OMH pa3 B JIBa-TPHU CTOJIe-
THSL.

VYyenble OyKBaJbHO OXOTSTCS MO3TOMY 3a COJTHEYHBIMU 3aTMEHUSIMU, CHApsKasi CIeIHallb-
HbI€ SKCIIEUIINY B T€, MHOW pa3 BechbMa OTAaJICHHBIE U1 HUX, MECTa 3€MHOTO I1apa, OTKyJa 3TO
SIBIICHUE MOXXHO HaOmoaarh. 3atmenue Comuia 1936 1. (19 uroHs ) BUAHO OBLIO KaK IMOJTHOE TOIBKO
B npenenax Coserckoro Coro3a, U pajyl AByXMUHYTHOTO HAOJIONEHUS ero K HaMm mpuexano 70
MHOCTPAHHBIX YUCHBIX U3 JACCITH PA3IMYHBIX rocyaapcts. [Ipu 3ToM Tpyasl 4eThIpex SKCIeAULINN
IPOMaIH 1apoM U3-3a MacMypHOi morojbl. Pazmax paboT COBETCKHX aCTPOHOMOB IO HAOTIOIEHUIO
9TOrO 3aTMEHHS ObLT Ype3BbIYaitHO 0obIIMM. COBETCKHUX IKCHEIUIUI B TI0JIOCY MOJTHOTO 3aTMe-
HUs ObUTO MocnaHo okouo 30.

B 1941 r., HecmoTps Ha BoliHy, COBETCKOE IPABUTEIBCTBO OPraHU30BAJIO Pl SIKCIEAUIINH,
PaCTONOKUBILIUXCS BIOJIb MOJIOCHI TOJHOTO 3aTMEHUSI OT A30BCKOTO MOps 10 Anma-ATel. A B
1947 1. coBeTckas dKCHEeIUIUS OTIpaBuiIach B bpasunuio st HaOMOAEHUS TOTHOTO 3aTMEHUS
20 mas. Ocobenno Gonpmoi pazmax npuHsuii B CCCP HaOmoneHus] COTHEYHBIX 3aTMEHHHA 25
deppans 1952 1., 30 urons 1954 1. u 15 deBpans 1961 1. 30 mas 1965 1. coBeTCKas SKCIICAUITUS
Habro/1a1a 3aTMEHKE Ha KPOIIEYHOM OCTpOoBe MaHyad B 10ro-3anagHoi 4yactu Tuxoro okeaHa.

3aTMeHus TyHHBIE XOTS M CIY4aroTCsl B IOJTOpA pas3a Peke COJHEUHbIX, HO HAOMIOIAI0TCs
ropaszio yamie. DTOT aCTPOHOMHUYECKHI Mapaiokc 0ObICHAETCS 0YeHb MPOCTO.

ConHevHOe 3aTMEHHE MOXKHO HaOI0IaTh Ha HaIeH IUIaHeTe UMb B OTPaHUYEHHON 30HE,
s kotopoit Comuile 3acinonsieTcst JlyHOH; B ipesiesiax 3Toi y3KO0i MOJIOCkl OHO JUIS OTHUX TOYEK
— MOJIHOE, JJIs APYTUX — yacTHoe (T. €. CoJHIIe 3aCIOHAETCS JTUIIb YaCTUYHO). MOMEHT HaCTyILjIe-
HUS COJTHEUHOTO 3aTMEHMSI TaKKe HEOJAMHAKOB IS PA3IUYHBIX MYHKTOB MOJOCH HE MOTOMY, YTO
CYILIECTBYET pa3jnyuue B CYeTe BPEMEHHU, a TOTOMY, YTO JIyHHAs] TeHb MEPEMEIIAeTCs 10 3eMHON
MOBEPXHOCTHU U Pa3HbIE TOUKH IMOKPBIBAIOTCA €10 B PA3HOE BpEMS.

CoBceM uHaue mporekaer 3arMeHue JyHHoe. OHO HabIOmaeTcsl cpa3y Ha BCEH MOJIOBUHE
3eMHOT0 I11apa, IJe B 3T0 BpeMs JIyHa BUIHA, T. €. CTOUT HaJl TOPU30HTOM.

[TocnenoBarenbHble (ha3bl TYHHOTO 3aTMEHUS HACTYIAIOT JUJIsl BCEX TOYEK 36MHOM MOBEpPX-
HOCTH B OJIMH M TOT K€ MOMEHT; pa3HuIla 00yCJIOBJIEHA JIUIIb Pa3INuieM B CUETE BPEMEHHU.

Bor nouemy 3a JyHHBIMH 3aTMEHUSMU ACTPOHOMY HE HAJ0 «OXOTHUTHCS»: OHU SBISIOTCS
K Hemy camu. Ho, 4ToObI «moiiMaThy 3aTMEHHME COJHEYHOE, NMPUXOIUTCS COBeplIaTh HHOW pa3
BECbMa JIaJieKue MyTelecTBUsL. ACTPOHOMBI CHApSKAIOT SKCIEAUIIMYA Ha TPOITMYECKUE OCTPOBA,
JTAJIeKO Ha 3ariaj] WK Ha BOCTOK JIJIsl TOTO TOJIBKO, YTOOBI B TEUEHUE HECKOJIBKUX MUHYT HaOII0AaTh
MOKPBITHE COJIHEYHOTO JIMCKA YePHBIM KpyroM JIyHbI.

EcTb 11 cMbICT paau CTONb OBICTPOTEYHBIX HAOMIOACHUN CHAPSKATh JOPOTOCTOSAIIUE IKC-
neauuuu’? Pa3Be Henb3s MPOU3BOAUTD T€ JK€ HAOMIOACHUS, HE IOKUIAsICh CIIy4aiiHOTO 3aCJIOHEHUS
Comnnua Jlynoii? [ToueMy acTpoHOMBI HE POU3BOSAT COTHEYHOTO 3aTMEHU S HCKYCCTBEHHO, 3aCTI0-
Hsisl B Teseckone n3oopakenue ConHIa Henmpo3payHbiM KpyxkkoMm? Torna MoxxHO OyeT, Ka3aioch

6BI, Ha6J'IIOI[aTB 0e3 XJIOIOT Te OKPCCTHOCTH COJ'IHI_[a, KOTOPBIC TaK MHTCPECYIOT aCTPOHOMOB BO

BpeMs sarMeHnit.

1 Takne nabmonenns MIPOM3BOAAT, HauuHas ¢ 1930 1., 6maronaps ocoboMy «BHe3aTMEeHHOMY KopoHorpady» b. JIno (Dpanmus).
OH 1aeT BO3MOXKHOCTb M3y4aTh BHYTPEHHIOI KOPOHY M XpoMmocdepy. OfHAKO JIydIlne CHUMKI KOPOHBI MOJy4aloTCsl BCE XKe BO
BpeMs IOJIHBIX COTHEUHBIX 3aTMeHUH. (Ilpum. ped.)
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Takoe HCKYCCTBEHHOE COIHEYHOE 3aTMEHHE HE MOXKET, OIHAKO, 1aTh TOTO, UTO HAOIIOMaeTCs
npu 3acinoHeHnu Connua Jlynoii. /{eno B Tom, uro myun ConHia, Ipexae 4eM TOCTUTHYTh HAIllero
71a3a, IPOXOAST Yepe3 3eMHYI0 aTMOCc(epy U pacCEeUBaAIOTCS 3[1€Ch YaCTUILIaMU BO3yxa. OTTOro-To
HEeOO IHEM M KaXKETCSl HaM CBETJIBIM IOTyObIM CBOZIOM, a HE YEPHBIM, YCESTHHBIM 3BE€3/1aMU, KAaKUM
NPEICTABISIIOCH Obl OHO HAM JIaXKe THEM MPHU OTCYTCTBUU aTMochepbl. 3akpbiB COMHIE KPY>KKOM,
HO OCTaBasiCh Ha JJHE BO3IYIIIHOTO OK€aHa, Mbl XOTSI ¥ 3aII[UIIIaeM IJ1a3 OT MPSMBIX JTy4eil JHEBHOTO
CBETHJIa, OJTHAKO aTMocdepa HaJl HAMU MO-TPEKHEMY 3aJITa COTHEUHBIM CBETOM U MPOAOIIKAET
pacceuBarh JIy4u, 3aTMEBas 3B€3/Ibl. ITOTO HEe OBIBACT, €CIIM 3aCIOHSIONINNA KPaH HAXOAUTCS 32
npenenamu atMocdepsl. JIlyHa ecTh IMEHHO TaKOW SKpaH, HAXOISIIUKCS B CTO pa3 AajbIIe OLly-
TUMOM rpanuiibl atMocdepsl. Jlyun ComHila 3aep>KUBAIOTCS 3TUM SKPAHOM JI0 TOTO, KaK MPOHH-
KaloT B 3eMHYI0 aTtMoc(epy, U paccerBaHus CBETa B 3aTE€HEHHOM IMOJIOCE MOITOMY HE MPOUCXO-
mut. [IpaBaa, HE MONMHOCTHIO: B 00JaCTh TEHU MPOHUKAIOT BCE K€ HEMHOTHE JTy4YH, paCCEUBacMbIe
OKPY>KaIOIIMMHU CBETIILIMH O00JACTSIMH, U TIOTOMY HEOO B MOMEHT MOJTHOTO COJTHEYHOTO 3aTMEHUS
HUKOT/Ia He ObIBa€T TaK YepPHO, KaK B IMOJIHOYB; 3BE3/Ibl BUAHBI TOJILKO CaMble SIPKHE.

Kakue 3amaum ctaBaT ceOe acTpOHOMBI NPU HAOIIOACHUH TTOJHOTO COTHEYHOTO 3aTMEHUS?
OTMeTHM IIaBHBIE U3 HUX.

[TepBast — HaOMIOIEHNE TaK HA3bIBAEMOTO «OOpAIEHUS CIEKTPAIBHBIX JIMHUNA B HAPYKHOMN
obonouke ConHua. JIMHUM COMHEYHOTO CIEKTpa, MPU OOBIYHBIX YCIOBHUSX TEMHBIE Ha CBETION
JICHTE CIIEKTpa, Ha HECKOJIbKO CEKYH]] CTAHOBATCS CBETJILIMH Ha TEMHOM (JOHE MOCIIe MOMEHTa
nosHoro nokpbITHs ConHia AuckoM JIyHBI: CIEKTp MOMIOINIEHUs TPEBPALIAeTCsl B CIIEKTP UCITYyC-
KaHUsl. JTO TaK Ha3bIBAEMbBIH «CIEKTP BCIBIIIKKY. XOTs 3TO SIBICHUE, IA0IIIee APArolieHHbIN MaTe-
pHal sl CYyXKACHUS O MPUPOAE Hapy HOM 000m04uku CONHIIA, MOXKET MPU U3BECTHBIX YCIOBHSIX
HaOIIOIaThCsl U HE TOJIBKO BO BpeMs 3aTMEHUS, OHO OOHAPYKUBACTCS MPU 3aTMEHUAX HACTOIBKO
YETKO, YTO aCTPOHOMBI CTPEMSTCS HE YITyCKaTh MOJ00HOTO cyyasi.
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Puc. 55. Buomenmnonno20conHeuHo203ammens 60Kpy2 4epHo2o oucka JIyHol cnvixusaem
«CONHEYHAsI KOPOHA)

Bropas 3amada — uccnenoBanue conneynou koponst. Kopona — camoe 3aMedarenbHOE U3
SBJICHU, HAOJI01aeMbIX B MOMEHTHI MIOJTHOTO COJTHEYHOTO 3aTMEHMS: BOKPYT COBEPIIEHHO uep-
HOro Kpyra JIyHbl, OKaliMJI€EHHOTO OTHEHHBIMU BBICTYNaMHU (IIpOTyOepaHIIaMH) HApy>KHOU 000-
nouku CollHIA, CUSIET KEMUY)KHBIH OpeoJl pa3InYHbIX pa3MepoB U (OPMBI B pa3HbIe 3aTMEHUS
(puc. 55). InMHHBIE JTy4YH 3TOTO CHUSHHUS HEPEIKO B HECKOJIBKO pa3 00JbIlie COJTHEYHOTO Momnepey-
HUKA, a APKOCTb COCTABIISIET OOBIYHO JIMIIb TOJIOBUHY SIPKOCTH MOJIHOM JIyHBI.

Bo Bpems 3atmenust 1936 1. conHeuHast KOpOHa OKa3ajiach UCKIIIOUUTENBHOM SIPKOCTH, pue
nosHo JlyHsl uTo ObIBaeT penko. JJIMHHBIE, HECKOJIBKO Pa3MBbIThIE, JIyYd KOPOHBI IPOCTUPAIINCH
Ha TpU U 00JIee COTHEYHBIX JUaMETPa; BCsI KOPOHA MPEICTABIIACH B BUJIE IATUKOHEYHOM 3BE3/bl,
HEHTP KOTOPOH OBLI 3aHAT TEMHBIM AUCKOM JIyHBI.

ACTpOHOMBI BO BpeMs 3aTMeHul (otorpadupyroT KOPOHY, U3MEPAIOT €€ IPKOCTb, UCCIIE-
IYIOT ee ciekTp. Bece 9To momoraer u3ydeHuto ee pu3nIecKkoro CTpoeHus..
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a D F E’

Puc. 56. Oono uz cneocmeuii ooweli meopuu OMHOCUMENbHOCIU — OMKIOHEHUe C8eMOBbIX
ayuel noo enuanuem cunvl macomenus Coanya. Co2nacno meopuu omuoCuUmenbHOCMu 3eMHOU
Habnodamens 6 1" suoum 36e30y 6 mouxe E no nanpasnenuto npsamou TDFE, mexcoy mem xak
8 delicmeumenbHOCMuU 36e30a Haxooumcs. 8 mouke E u nocwvinaem ceou yuu no uckpueieHHomy
nymu EBFDT. IIpu omcymcmeuu Connya ceemosoii 1yy om 36e300l is K 3emne T nanpaesnsics 6w
Nno NPAMOU TUHUU

TpeThs 3a1aua, BEIIBUHYTAS TOJIBKO B IMTOCIICTHUE ACCATHIICTHS, COCTOUT B IPOBEPKE OTHOTO
W3 CJICZICTBHH OOIEH TEOPUH OTHOCUTEILHOCTH. COTIIACHO TEOPUU OTHOCHUTEIIBHOCTH JIY4YH 3BE3I,
npoxofisi MuMO COJHIIA, WCIBITHIBAIOT BIUSHUE €r0 MOTYYEro NMPUTSDKEHUS W IPETEPIICBAIOT
OTKJIOHCHHE, KOTOPOE JIOJDKHO OOHAPYKHUTHCS B KAKYIIEMCSI CMEIIEHUH 3Be3/] OJTU3 COJTHEIHOTO
nucka (puc. 56). [IpoBepka 3TOTo CiecTBHSI BO3MOXKHA TOJIBKO B MOMEHTHI TTOJIHOTO COJTHEYHOTO
3aTMEHUS.

Nsmepenns Bo Bpemsi 3atmenuit 1919, 1922, 1926 u 1936 rr. He ganu, cTporo ropopsi, pemia-

OIKUX pe3yJabTaToOB, U BOIIPOC 00 OIIBITHOM IMOATBECPIKACHHUU YKa3aHHOIO CJICACTBUSA U3 TCOPHUU

OTHOCHUTCIIBHOCTH OCTACTCA OO CUX ITOP OTKpBITI:IM.15

TakoBbI IMIaBHBIE 1IEJTH, PAIU KOTOPBIX aCTPOHOMBI OKHJIAIOT CBOM 00CEPBATOPHUU U OTIIpa-
BISIFOTCA B OTHaJICHHbBIC, HHOT/Ia BECbMa HETOCTENIPUUMHBIE MecTa JUIsl HaOJII0IeHUS! COTHEYHBIX
3aTMEHU.

UYro kacaercs caMOl KapTUHBI IIOJHOTO COJIHEYHOI'O 3aTMEHMS, TO B HAIlEH XYyHOKECTBEH-
HOM JIMTEpaType UMEETCs MPEKPACHOE ONKUCAHUE ATOr0 peaxoro sBieHus npupoasl (B.I. Kopo-
nenko «Ha 3aTMeHum»; onmrcanne OTHOCUTCS K 3aTMEHHUIO B aBrycre 1887 1.; HaOmoneHne npous-
BowIOCh Ha Oepery Bonru, B ropone FOpsesue.) [IpuBoaum Beaep:kKy U3 pacckaza Koponenko
C HECYILIECTBEHHBIMH IIPOITYCKAMH:

«CoJHIEe TOHET Ha MUHYTY B IIMPOKOM MIVIUCTOM IIATHE M MOKa3bIBACTCS M3 OONaKa yxe
3HAUUTENFHO YIIEPOJICHHBIM. . .

Tenepp yxe 3TO BUAHO HMPOCTBIM IIA30M, Y€MY IIOMOraeT TOHKUU Iap, KOTOPBIM BCE €Il
KypHUTCS B BO3yX€, CMAr4asi OCICIUTENbHBINA OJIeCK.

Tummna. Koe-rie cibliHO HEpBHOE, TAKEIOE IbIXaHUE. ..

[Ipoxoaut nomyaca. JleHb CHs€T MOYTH BCE TaK e, O0Jlauka 3aKpbIBAIOT U OTKPBIBAIOT
COJIHIIE, TENEPH IIJIBIBYILIEE B BHIILIMHE B BUJE CEpIIa.

Cpenu MOJIOEKHU LIAPUT OECIIEUHOE O’KUBJICHUE U JTFOOOMBITCTBO.

Crapuku B3bIXalOT, CTApPyXHU KaK-TO HICTEPUUECKH OXAIOT, a KTO 1a’KE BCKPUKUBAET U CTOHET,
TOYHO OT 3yOHOI O0JH.

JleHb HaYMHAET 3aMeTHO OnenHeTh. Jluna el NpUHUMAIOT UCIYTaHHbBIM OTTEHOK, TEHH
YeNoBeYeCKUX (UTyp Jexar Ha 3emie OnenHble, HesicHble. [lapoxon, uaynuii BHU3, IPOILIHIBAET
KaKMM-TO pu3pakoM. Ero ouepranus cranu jierde, NoTepsuld ONpeaesIeHHOCTh Kpacok. Konnye-

15 Camblit pakT OTKIIOHEHHS TOITBEPIHMIICS, HO IIOHOTO KONMYECTBEHHOTO COMMIACHS C TEOPHEH He yeTaHoBeHo. HabmoxeHus
npod. A.A. MuxaiinoBa npuBeny K HCOOXOIMMOCTH EPECMOTPa B HEKOTOPBIX OTHOLICHHUSAX CaMOi TEOPUH 3TOTO ABIEHUS. (IIpum.
peo.)
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CTBO CBETa, BUAMMO YOBIBACT, HO TaK KaK HET CT'YIICHHBIX TCHEH Beuepa, HET UTPbl OTPAKEHHOTO
Ha HU3IIHUX CJI0SX aTMOC(EPhI CBETA, TO 3TH CYMEPKHU KaKyTCS HCOOBIYHBIMU M CTpAaHHBIMHU. [1eii-
3k OyJITO PACIUIBIBACTCS B YEM-TO; TPaBa TEPSIET 3€JICHb, TOPhI KaK ObI JIMIIAOTCS CBOCH TSKEIIOH
IIJIOTHOCTH.

OpHAaKO MOKa 0CTAETCs TOHKUH CEPITIOBUIHBIN 000I0K COJIHIIA, BCE €IIE APHUT BIICUYATICHUE
CHJIBHO TIOOJICHEBIIIETO JHS, © MHE Ka3aJI0Ch, YTO PaccKa3bl O TEMHOTE BO BpEeMs 3aTMEHUS TIpe-
yBenu4ueHbl. «Heyxenu, — IyManoch MHe, — 3Ta OCTAaIONIAsCs €Il HUYTOXHAsE UICKOPKa COJIHIIA,
ropsiiasi, Kak mocjaeHsst 3a0bITasi CBeYKa B OrPOMHOM MHPE, TaK MHOTO 3Ha4uT?.. Heyxkenu, koraa
OHa TIOTYXHET, BIPYT JOJKHA HACTYITUTh HOYb?

Ho BoT 3Ta nckpa mcuesna. OHa Kak-TO MOPBIBUCTO, OY/ATO BBIPBABIIUCH C YCUIIMEM H3-32
TEMHOH 3aCJIOHKH, CBEPKHYJIA €Ille 30JI0TOW OpbI3roii U moracia. M1 BMecTe ¢ 3TUM MpoJuiach Ha
3eMJIIO TycTasi ThMa. S| yJIOBHJI MTHOBEHHE, KOTJIa CPElld CyMpaka HaOeaya moiHas TeHb. OHa
MOSIBUJIACh HA IOre M, TOYHO I'POMAIHOE IMOKPBIBAJIO, OBICTPO MPOJIETENa 110 TOpaM, 10 PeKam, 1o
HOJIsIM, OOMaxHYB BCE HEOECHOE MPOCTPAHCTBO, YKyTalla HAC M B OJIHO MIHOBEHHE COMKHYJIACh
Ha ceBepe. S cTos Teneps BHU3Y, Ha OEpEeroBol OTMENH, W OIVISIHYJICS Ha Toiiy. B Hell napuio
rpoOoBoe MouaHue. .. GUrypsl Jirojiel CIIMBAIMCH B OIHY TEMHYIO Maccy...

Ho 3710 He Obl1a 0OBIKHOBEHHAS HOYB. BBIIIO HACTOILKO CBETIIO, YTO IVIa3 HEBOJBLHO MCKAII
CepeOpUCTOro JYHHOTO CHSIHHS, IPOHHM3BIBAIOIIECTO HACKBO3b CHHIOI ThMY OOBIMHON HOuW. Ho
HUTJIE HEe OBLIO CHSIHMSI, He ObLIIO CMHEBBI. Ka3aioch, TOHKHU, Hepa3IMIMMBbIH JUIS T71a3 Meres pac-
CBITIAJICSL CBEPXY HAJ| 3eMJICH MJIM OyATO TOHYAMIIAsl M TyCTas CETKa IMOBUCIA B BO3IyXe. A TaM,
TJIe-TO 10 OOKaM, B BEPXHHX CIIOSX YyBCTBYETCSl O3apEHHAsI BO3YIIIHAS J1ajlb, KOTOpasi CKBO3HT B
HaIlly TbMY, CJIMBasi TCHH, JIMIIAs TEMHOTY e¢ (hOpMBbI U I'yCTOThI. 1 Hall Bceto CMyIIIEHHOIO MPH-
POJIO#i Yy THOM MaHOpaMoi OETyT TyuH, a CpeId HUX MPOUCXOIUT 3aXBaThiBatolas 0oproa... Kpy-
710€, TEMHOE, BpaKIAeOHOE TEJI0, TOYHO IMayK, BIHIOCH B SIPKOE COJIHIIE, U OHH HECYTCSI BMECTE
B 3200J1a4HOM BhINIMHE. Kakoe-To cHsiHKE, JIbIOIIeeCsS H3MECHUYUBBIMU TIEPEIMBAMH M3-3a TEMHOTO
IINUTA, IPUIACT 3PEIUIILY TBHKCHUE U )KH3Hb, a 00JIaKa eIle YCHINBAOT HIUTFO3HEO CBOUM TPEBOXK-
HBIM OECIIIYMHBIM OETOM.

3aTMeHUs JIyHHbBIE HE MPEACTABIISIFOT JUIsi COBPEMEHHBIX aCTPOHOMOB TOTO HCKITFOUUTEIh-
HOT'O MHTEpeca, KaKoW CBSI3aH C COJTHEYHbIMH. Hamu npeaku Buaenu B 3aTMeHusX JIyHbl ynoOHbIe
citydau yoenuThes B 1iapoo0pasHoi popme 3emitn. [1oydnTelbHO HAIIOMHUTE O TOM POJIH, KAKYIO
CBITPAJIO ATO JI0KA3aTeIbCTBO B HICTOPUH KPYTOCBETHOTO TutaBanusi Maresuiana. Koria nmocie yro-
MUTEIBHOTO JIOJITOTO MYTEIISCTBUS 10 MyCTHIHHBIM BOJaM THXOro oKeaHa MarpoChl MPHIILIA B
OTYasiHUE, PEUINB, YTO OHU OE3BO3BPATHO YIAIMIMCH OT TBEPAOH 36MJIH B BOJHBIM MPOCTOP, KOTO-
pomy He OyJeT KoHIa, OH Mareiian He Tepsul My)KecTBa. «XOTs IEPKOBb MIOCTOSHHO TBEPIUIIA
HAa OCHOBaHHHU CBSIIICHHOTO MHCAHUs, 9YTO 3eMJIsl — OOIIMPHAS paBHUHA, OKPYKCHHAs! BOJIAMH, —
pacckasbpIBaeT CIIYTHUK BEJIMKOTO MOpeIliaBarelis, — Marejuiad yepriai TBEpI0CTh B CIEAYIOIEM
cooOpakeHHH: TIpH 3aTMeHUsX JIyHbI TeHb, OpocaeMasi 3eMiIeto, — Kpyriiasi, a KakoBa TCHb, TAKOB
JIOJDKEH OBITh U TIPEJMET, €€ OpPOCAOIIHi. ..». B CTapUHHBIX KHUTaX 110 aCTPOHOMHUH MBI HAX0OIUM
JIa’Ke PUCYHKH, MOSICHSIOIINE 3aBUCUMOCTh (POPMBI JIYHHOU TeHH OT (hopMbl 3emin (puc. 57).
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Puc. 57. Cmapunnuiii pucyHox, nosAcHAIOWUL MbICIb, YMO NO U0y 3eMHOU MeHU Ha OUCKe
JIynol modicHo cyoums o popme 3emau

Tenepb MbI B TOJOOHBIX 1OKA3aTEIbCTBAX YXKe HE Hy)KIaeMcs. 3aTo JIyHHbIE 3aTMEHUS JatoT
BO3MO)XHOCTb CYIHUTb O CTPOEHHM BEPXHUX CIIOEB 3eMHOI aTMOC(hEpHI MO SIPKOCTU U OKpacke
Jlynsl. Kak u3BecTHO, JIlyHa He OeccieHO Hcue3aeT B 3eMHOU TE€HH, a MPOIOJIKAET ObITh BUIU-
MOH B COJTHEYHBIX JTyuyaxX, 3aru0arolxcsi BHyTpbh TEHEBOro konyca. Cuiia oceeHus JIyHsl B 3Tu
MOMEHTHI U €T0 IIBETOBbIE OTTEHKU MPEACTABIAIOT AJs1 aCTPOHOMHHM OOJIBLION MHTEpEC M HaXo-
JSITCSl, KaK YCTAHOBJIEHO, B HEOXKMJAHHOM CBSI3M C YMCIIOM COJHEYHbIX msTeH. Kpome Toro, B
HocjeiHee BpeMsl MOJIb3YIOTCS SBJICHUSMU JIYHHBIX 3aTMEHUH, YTOOBI U3MEPSATHh OBICTPOTY OCTHI-
BaHMs JIYHHOW IOYBBI, KOTJAa OHA JIMILIAETCS COJMHEYHOro Temja (Mbl €lle BEpHEMCS K 3TOMY
JAJIbIIIe).

NMoyemy 3aTMeHUsA noBTOpSALOTCA Yepe3 18 net?

3a710/1r0 10 HalIeH 3pbl BABUJIOHCKUE HAOMI0AaTeNIn Heba MOAMETHIIN, UTO psi 3aTMEHUHN — U
COJIHEYHBIX U JIyHHBIX — MOBTOpsieTcs kKaxasle 18 et u 10 aueit. [leproa 3TOT Ha3bIBANIM «capo-
com». Ilonb3ysich UM, IpeBHUE MpeICKa3bIBAIU HACTYIUIEHHUE 3aTMEHHM, HO OHU HE 3HAJH, 4YeM
00yCIJIOBIIMBAETCS CTOJIb MPABUIIbHAS IEPUOIUYHOCTD U IOYEMY «CapOC» UMEET UMEHHO TaKylo, a
HE MHYIO MTPOAOJIKUTENBHOCTh. OO0CHOBAaHUE MEPUOTUYHOCTH 3aTMEHUH OBLIIO HailieHO ropasao
HO3[HEee, B pe3ysbTaTe TIIATeIbHOIO U3y4eHUs IBUKEHUs JIyHBI.

Yemy paBHO Bpems oOpamienus JIyHsl o ee opoute? OTBET Ha 3TOT BOIIPOC MOXKET OBITh
pas3JInyeH B 3aBUCUMOCTHU OT TOTO, B KAKOIf MOMEHT CUNTaTh 3aKOHYEHHBIM 000pOT JIyHbI BOKpYT
3eMiIi. ACTPOHOMBI PA3IMYaAIOT MATh POJIOB MECSILIEB, U3 KOTOPBIX HAC MHTEPECYIOT cedac TOJIbKO
JBa:
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1. Tak Ha3bIBaEMBbI «CHHOAMUYECKHID MecHll, T. €. IPOMEXYTOK BPEMEHHU, B TEUEHHE KOTO-
poro JlyHa coBepiiaeT mo cBoeil opOuTe MONHBINA 000POT, €CIM CIEAUTH 32 ITUM JIBXKEHHEM C
ConHua. DTo — mepuoj; BpeMeHH, MPOTEKAIOUINI Mexay IBYyMs OJUHAKOBbIMH (asamu JIyHBI,
Hanpumep, OT HOBOIYHHUs 10 HOBOIYHHMsI. OH paBeH 29,5306 cyTok.

2. Tak Ha3bIBaeMbIi APAKOHUYECKUI MECHIL, T. €. IPOMEKYTOK, TI0 UCTeUeHUH KoToporo JlyHa
BO3BpAIllaeTCsl K TOMY K€ «y3Jy» CBOEH OpOUTHI (¥3e71 — mepeceveHre JJyHHOU OpOUTHI C TIIOCKO-
CTBIO 3eMHO# 0pOuTHI). [IponomxuTensHOCTh Takoro Mecsina — 27,2122 cyTok.

3arMeHus, KaK JIETKO CO00pa3UuTh, MPOUCXOAST TOJBKO B MOMEHTHI, Korja Jlyna B ¢aze moi-
HOJIYHUS WJTM HOBOJYHUS ObIBa€T B OIHOM M3 CBOMX Y3JIOB: TOTJa €€ LIEHTP HaXOJUTCS Ha OJHOMU
npsiMmoii ¢ ienTpamu 3emiid v Conuna. O4eBUAHO, YTO €CIIHM CETO/IHS CIYyYMIIOCh 3aTMEHHE, TO OHO
JOJHDKHO HACTYIHUTh BHOBDb Yepe3 TaKO MPOMEXYTOK BPEMEHU, KOTOPBIN 3aKIIIOYACT yesioe YUcio
CUHOOUYECKUX U OPAKOHUYECKUX MecAUes: TOTJa TIOBTOPSTCS YCIOBHS, IPH KOTOPBIX OBIBAIOT
3aTMEHUS.

Kak HaxoauTh nmoo0HbIe TPOMEXYTKH BpeMeHH? JIJis 3TOro HaJlo peluTh ypaBHEHHE
29,5306x = 27,2122y,

A€ X 1 y — OeJIbIC YHCJIa. Hpe)ICTaBI/IB €ro B BUAC MMPOIIOpLuun

x 272122

y 295306
BUIUM, YTO HAUMCHBIIIUEC MOUYHblE pemeHI/m 3TOro0 ypaBHeHI/IH TAKOBBI.
X=272122........ y =295 306.

[Toxy4aercsi OTpOMHBIN, B IECATKU THICSUYEICTUH, IEPUOJ] BPEMEHH, IPAKTUYECKH OecIio-
Je3HbIN. [IpeBHUE acTPOHOMBI JOBOJILCTBOBAJIMCH PELICHUEM npubauxcennsim. Hanbonee ynoo-
HOE CPEJICTBO ISl OTHICKAHHSI IPUOIMKEHUH B TIOOOHBIX CITy4asiX JAIOT HEMpPEpBIBHBIC JIPOOH.
PazBepueM npo6n

295306
272122

B HCTIPCPBIBHYHO. Breimonnsiercs 3To Tak. MCKIII0uuB 11e5noe qucji0, UMCCM

295306 | 23184
272122 ET?IE?

B HOCJIGIIHCﬁ ILpOGI/I JACJIUM YUCINUTCIIb U 3HAMCHATCJIb HA YUCINUTCIIb:

295306 t
272122 17098
23182

Uucnurens ¥ 3HaMeHaTeNb Jpoou
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17098
23182

ACJIMM Ha YUCJIMTEJIb U TaK IOCTyIIa€M B ,Z[&HBHGP'IHIGM. HonyqaeM B KOHCYHOM HUTOTC
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N3 a1oit npobu, 6eps repBhIie €€ 3BeHbsI U OTOpAChIBasi OCTaIbHBIC, TTOJIyYaeM TaKHe MoCIIe-
JIOBaTEIIbHbBIC PUOIKCHUS:

12 13 38 51 242 1019
11 12 35 47 223 939

[IsaTas qpoOb B 3TOM psAY AT yXkKe JOCTaTOYHYIO0 TOYHOCTh. ECIIM OCTaHOBHUTHCS Ha HEH,
T. €. OPUHATH X = 223, a y = 242, To nepuoj NOBTOPSIEMOCTH 3aTMEHUI MOJIYYUTCS paBHBIM 223
CUHOAMYECKUM Mecsam, Wi 242 1pakOHUYECKUM.

HT.I.

10 cocraBser 6585'/3 CyTOK, T. €. 18 set 11,3 cyTok (miu 10,36 CYTOK).

TakoBO MPOUCXOXKICHUE capoca. 3Hasl, OTKY/Ia OH ITPOU30IIEIT, MBI MOKEM OTZIaTh ce0e OTUEeT
¥ B TOM, HACKOJIbKO TOYHO MOYKHO C €T0 IOMOIIBIO TPeCKa3bIBaTh 3aTMEHUS. MBI BUJIUM, 4TO,
cuutas capoc paBHbIM 18 rogam 10 cytkam, otOpaceBaioT 0,3 CyTOK. ITO JOHKHO CKa3aThCS B TOM,
YTO 3aTMCHHS, TIPETyCMOTPEHHBIC 110 TAKOMY YKOPOUSHHOMY ITEPHOAY, OyIyT HACTYIIATh B Opyeue
yacwel THA, 9eM B TIPEAIICCTBYIOMINNA pa3 (MPUMEPHO Ha 8 YacOB MO3XKE), U TOJIBKO MPH IOJIB30-
BaHUU TIEPHOJIOM, PAaBHBIM TPOHHOMY TOYHOMY CapoCy, 3aTMEHUS OyIyT MOBTOPSITHCS ITOYTH B T
K€ MOMEHTHI . KpoMe Toro, capoc He YYUTBIBaeT H3MEHEHHUN paccTossHus JIYHBI OT 3eMiu 1
3emutn ot ColtHITA, M3MEHEHUH, KOTOPhIC UMEIOT CBOIO MEPUOAMYHOCTD; OT 3THX PACCTOSHHM 3aBH-
CHUT, OyJIeT JIN COTHEYHOE 3aTMEHHUE IMOJIHBIM WK HeT. [loaToMy capoc gaeT BO3MOXKHOCTD MPeJI-
CKa3aTh JIMIIb TO, YTO B ONPEACICHHBIN JIEHB JIOJDKHO CIIYIHThCS 3aTMEHHE, HO Oy/IET JIM OHO ITOJI-
HOE, YaCTHOE WJIM KOJIBIIe00pa3Hoe, a TaAKKe MOXKHO JIM OyJIeT ero HaOtoaaTh B T€X e MECTax,
KaK M B IPEIBIIYIIANA pa3, YTBEPKIATh HEIb3s.

16 CMOTps 11O TOMY, BXOAUT JIU 3TO B IEPUOJ 4 UIIN 5 BUCOKOCHBIX JIET.
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Haxkoner, ObIBaeT u Tak, 4YTO HE3HAYUTENIbHOE yacTHoe 3aTMeHue ConHia uepe3 18 ner
YMEHbIIAeT CBOIO a3y /10 Hyld, T. €. He HaOlltoAaeTcs BOBCE; U, HA0OOOPOT, MHOM pa3 CTAHOBATCS
BUJUMBIMU HeOObIIME YacTHBIE 3aTMeHus1 ConHIla, Mpexk/ie He HaOMIOIaBIINeCs.

B Hamm nHM acTpoHOMBI HE MOJIB3YIOTCS capocoM. KanpusHbie ABHKEHUS 3€MHOTO CITyT-
HUKA U3yYEHBI TaK XOPOILIO, YTO 3aTMEHHUS MPEABBIYUCISIOTCS Ceyac ¢ TOUHOCTHIO IO CEKYH/IbI.
Ecnu O pesickazanHOE 3aTMEHHUE HE MTPOU30III0, COBPEMEHHBIEC YUEHBIE TOTOBBI OBLITU ObI 10MY-
CTUTh BCE€, YTO YTOJHO, TOJBKO HE OIIMOOYHOCTH PAcUyeTOB. DTO yIauHO MoaMedeHo y JKroms
Bepna, xotopeiii B pomane «CTpaHa MEXOB» paccKas3bIBaeT 00 acTpOHOME, OTIPABUBIIEMCS B
NOJISIPHOE MyTEIIECTBHE Ui HAOIIONEHUSI COTHEYHOTO 3aTMEeHUs. Bomnpeku mpencka3anuio, OHO
He npowusonwio. Kakoii e BbIBOI caenan u3 3Toro actpoHoM? OH 0OBSBUI OKPYXKAIOIIUM, YTO
JeJITHOE T0JIe, Ha KOTOPOM OHHM HaxXoJSTCS, €CTh HE MaTepHK, a IUIaBydas JibJMHA, BHIHECEHHAs
MOPCKHUM TEUEHHUEM 3a IOJIOCY 3aTMEHHS. Y TBEPKIEHHE 3TO BCKOPE OMpaBaaioch. Botr mpumep
1yOOKOi1 Bephl B CUITY HayKu!

Bo3moxHo nu?

OueBHALIBI PacCKa3bIBAIOT, YTO BO BPEMS TYHHOTO 3aTMEHUS UM CIllydajoch HaOIonaTh Ha
OJTHOM cTOpoHe Heba y ropu3oHTa nuck CoiHIAa U OJHOBPEMEHHO Ha JAPYroi CTOPOHHE — 3aTeM-
HEHHBIN TUCK JIyHBI.

Habmronanuce nogoOHsbIe siBineHus v B 1936 . — B IeHb YaCTHOTO JTYHHOTO 3aTMEHHUS 4 HIOJIS.
«4 wnrons BedepoM B 20 yac. 31 muH. B3ouuia Jlyna, a B 20 yac. 46 muH. caguiiochk ConHue, U B
MOMEHT Bocxofa JIyHsl mpou3onuio gyHHoe 3aTMenue, xoTs Jlyna u ConHie BUIHBI ObLITH OJTHO-
BPEMEHHO HaJl TOPU30HTOM. S OU€Hb YIUBUIICA 3TOMY, [IOTOMY YTO JIy4H CBETA PACIIPOCTPAHSIOTCS
BE€Jlb MPSIMOJIMHEHHO», — MTHUCaJl MHE OJIMH U3 YUTATENIeH 3TON KHUTH.

Kaptuna B camom Jiene 3arajiouHas: XoTsl, BOIIPEKH YOKICHUIO YEXOBCKOM JIEBUIIbI, HEJIb35
CKBO3b 3aKOIUEHHOE CTEKJIO «YBUJIETh JIMHUIO, coenuHstouryto neHtp ConHua u JlyHb», HO
MBICJIEHHO TTPOBECTH €€ MUMO 3€MJIM MPU TAKOM PACIOJ0KEHUHU BIIOJIHE BO3MOXHO. MOXeT 1
HACTYNUTh 3aTMEHUE, ecau 3emuist He 3acioHseT JlyHsl or ConHua? MOoXXHO U BEPUTh TAaKOMY
CBU/JIETEILCTBY OUYeBUALA?

B nelicTBUTENTLHOCTH, OTHAKO, B MOJIOOHOM HAOIIONCHWH HET HUYETO HEBEPOSATHOTO. To,
yto ConHile u 3aTeMHeHHas JlyHa BUIHBI HA HEOE OJJHOBPEMEHHO, 00YCIIOBICHO MCKPUBIICHUEM
Jy4eil cBeTa B 3eMHOM atMocdepe. brarogaps TakoMy UCKpUBIECHHIO, Ha3bIBAEMOMY «aTtMochep-
HOM pedpakiuein», Kak10€ CBETUIIO KAKETCS HaM @blide CBOETO UCTUHHOTO MOJI0XKeHUs (CTp. 48,
puc. 15). Korna mb1 Bunum Comniie win JIlyHy 6113 caMoro ropu3oHTa, OHM T€OMETPHUECKH HaX0-
JATCSL Hus#ce Topru3oHTa. Hudero HeT mo3ToMy HEBO3MOKHOTO B TOM, 4TO JUCK COJIHIIA U 3aTEM-
HeHHas JIyHa BuHBI 002 Ha/l TOPU30HTOM B OJTHO BpEMS.

«OOBIKHOBEHHO, — TOBOPHUT MO 3TOMY HoBoay (DraMMapHoOH, — yKa3bIBAalOT HAa 3aTMEHUS
1666, 1668 n 1750 rr., KOTa 3TAa CTpaHHAs OCOOEHHOCTH MPOSBUIIACH BCero pesde. OaHaKo HET
HaJI00HOCTH 3a0uparbes Tak najnexo. 15 despans 1877 r. Jlyna Bocxonuna B [lapmwxke B 5 yac.
29 muH. CoJHIIE ke 3aKaThIBaJOCh B 5 yac. 39 MUH., a, MKy TEM, MTOJTHOE 3aTMEHHUE YXKE Hava-
nock. 4 nexabps 1880 r. mpouzonuio nonHoe IyHHOe 3atMeHue B [Tapuxke: B 3TOT aeHb JlyHa B30-
nuia B 4 gyaca, a CoJiHIIe 3aKaTUJIOCh B 4 yaca 2 MUH., U 3TO ObUIO IMOYTH B CEPEIUHE 3aTMEHUS,
MpoJoKaBIIErocs ot 3 yac. 3 MuH. 110 4 yac. 33 muH. Eciiv 910 He HabmromaeTcs ropas io yarie, To
JIMILB TI0 HeO0CTaTKy Halmoaarenei. Ytoow! BuaeTs JIyHy B momHoM 3aTMeHuH A0 3akata ConHia
WM TIOCJIE €r0 BOCXO0/1a, HAJ0 JIUIIb BEIOpaTh Takoe MecTo Ha 3emJie, YToObl JIyHa Haxoaumach Ha
TOPU30HTE OKOJIO CEPEAMHBI 3aTMEHUS.
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YTO He BCeM U3BECTHO O 3aTMEHUAX

BOITPOCHI

1. CkoNbKO BpEMEHHU MOTYT JUIUTHCS COTHEUHBIEC U CKOJIBKO JIYHHBIC 3aTMEHUS?

2. CKOJIBKO BCEX 3aTMEHMI MOXET CIIyUUThCSI B TEUEHHUE OTHOTO rosia?

3. BeIBatoT Jiu ro/1bl 0€3 COMTHEUHBIX 3aTMEHHI? A 06€3 JIyHHBIX?

4. Korna Oynet Onukaiiiiee moJHOE COTHEUHOE 3aTMeHue, Buaumoe B Poccun?

5. C xako¥i CTOpOHBI ITpH 3aTMEHUU HajBuraercs Ha ComHile yepHbId quck JIlyHsl — cripaBa
WM ciieBa’?

6. Ha xakom kparo HauMHaeTcs 3aTMeHue JIyHbI — Ha PaBOM UJTU Ha JIEBOM?

7. Ilouemy msTHA CBETa B TEHU JINCTBBI UMEIOT BO BPEMS COJTHEYHOTO 3aTMEeHUS (hopMy cep-
noB (puc. 58)?

8. Kakas pa3nuna mexay Gopmoii COTHEYHOTro cepra Bo Bpemsi 3aTMeHHsI U (popMoit 0ObIy-
HOTO JIYHHOTO cepra?

9. [louemy Ha COTHEYHOE 3aTMEHUE CMOTPST Yepe3 3aKOMUEHHOE CTEKII0?

OTBETHI

1. HauGompImast mpoioJKATEILHOCTD HOJTHOM (ha3bl COTHEUHOTO 3aTMEHHMS am. (Ha HKkBa-
TOpE; B BBl CIIMX LIMPOTax — MeHbINE). Bee ke (as3pl 3aTMEHUsT MOTYT 3aXBaTUTh 70 372 4. (Ha
JKBaTOpE).

[IponomxurenbHOCTH Beex (a3 iyHHO20 3ammenusn — 10 4 4.; BpeMs IOJIHOTO TOTEMHEHUS
Jlynsl nurtes He 6onee 1 4. 50 m.

2. Yucno Becex 3aTMEHH B TEUEHUE TOJ1a — U COTHEYHBIX U TIYHHBIX — HE MOXET OBITh OOJIbIIIe
7 v menb1ie 2. (B 1935 . HacunThIBasIOCh 7 3aTMEHUI: 5 COTHEYHBIX U 2 JIyHHBIX.)
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Puc. 58. [Iamna céema 6 menu 1ucmenvt 0epesa 60 8pems HacmHoU (asvl 3aMMeHUs UMEIOm
cepnosuonyio hopmy

3. be3 conneunbix 3aTMEHUI HE IPOXOAUT HU OJHOIO FOAA: €KETOAHO CIIy4aeTCsl He MeHee 2
COJIHEUHBIX 3aTMEHHH. ['0/1b1 0€3 iyHHbIX 3aTMEHNH OBIBAIOT TOBOJIBHO YacTO, IPUMEPHO KaXK/Ible
5 ner.

4. binxaiiliee OJHOE COJIHEYHOE 3aTMEHME, BUanMoe B Poccuu, mpousoiiaer 1 aBrycra
2008 1. ITonoca nonHoro 3armMeHus npoiaer yepes3 I pennanauto, Apkruky, Boctounyro Cubupsb,
Kuraii.

5. B ceBeprom nomymapuu 3emiu auck Jlynsl Hagsuraercd Ha ConHue cnpaBaHal €
B 0. [IepBoro conpukocHoBenus JIynsl ¢ ConHileM cienyeT BCeraa >kJ1aTh C npagoii CTopoHsl. B
I0)KHOM MOy LIapuH — ¢ egoit (puc. 59).
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Coan, JamMeEHUE 8 |

Cepeduna  Howo Kowey Cepeduwa Howano

ZOEMCA CABEE HEMpDaan fTyHa Hadsl

Puc. 59. Ilouemy ona mabnrooamens 6 cegepnom noaywapuu 3emau Ouck JIymuor o epems
sammenus naosueaemcs na Connye cnpaea, a 0isi HAONOOAMeNs 8 I0HCHOM NOTYUlapuu — cieea?

6. B ceBepHoM nonymapun JlyHa BCTyIIaeT B 3eMHYIO TEHb CBOUM J1€6bLM KPaeM, B FOKHOM
— npagwim.

7. IlsTHA cBeTa B TEHU JIMCTBBI €CTh HE UTO MHOE, Kak n3o0paxeHus ConHia. Bo Bpems
3armenusi COJTHIIE UMEET BHJI CEpIia M TAaKOW K& BUJI JOJDKHBI UMETh €0 M300paKCHHS B TCHU
JTUCTBHI (puc. 58).

8. JIynHwlil cepri OrpaHUYeH CHAPYKU MOITYKPYTOM, U3HYTPH — NOIyauurncoM. Cotneunolil
CepIl OTpaHUyEH ABYMS JAyraMH Kpyra oHOro paauyca (cM. ctp. 59, «3aranku JyHHBIX (a3»).

9. Ha Connue, XoTst Obl U YaCTMYHO 3aciiOHEHHOE JIyHOM, HeNb3sl CMOTPETh He3allHIIEH-
HbIMU T1a3aMu. COJIHEUHBIC JIydH OOXKHUTAOT HanOoJiee YyBCTBUTEIBHYIO YacCTh CETYaTOl 000-
JIOYKH TJ1a3a, 3aMETHO TIOHIKAsi OCTPOTY 3PEHUS Ha MIPOJAOJDKUTEIIBHOE BPEMsI, @ HHOT/IA ¥ Ha BCIO
KU3Hb.

Eme B nauane XIII B. HoBroposackwii ieronucen ormetuit: «OT cero xe 3HaMeHus B Benn-
koM HoBropojze eBa KTO OT 4eJI0BEK BHIETH JIMIIHICS». M30exkarh oxora, OHAKO, JIETKO, €CIH
3aIacTUCh TYCTO 3aKOIMICHHBIM CTEKJIOM. 3aKONTHTh €T0 HAJI0 Ha CBEYKE HACTOJIBKO I'yCTO, YTOOBI
nuck ConHIa Ka3ajcsl Yepe3 TaKoe CTEKIIO pPe3Ko OYepPYEeHHbIM KpyscKom, Oe3 Jydel u opeona;
JUTSE yI0OCTBA 3aKOIMMYEHHYIO CTOPOHY MOKPHIBAIOT JAPYTUM, YACTBIM CTEKIOM U OOKIICHBAIOT TIO
Kpasm Oymaroii. Tak kak Hellb3sI 3apaHee MPEABUACTD, KAKOBBI OyAyT YCIOBUs BUAUMOCTH COJTHIIA
B YacChl 3aTMEHUS, TO MOJIE3HO 3arOTOBUTH HECKOJIBKO CTEKOJ C Pa3IMYHON TYCTOTOH 3aTeMHEHUSI.

MOXHO TIOTB30BAThCS TaKXKE W IIBETHBIMH CTEKJIAMH, €CJIM CIOKHTh BMECTE J[Ba CTEKIIa

Pa3IMYHBIX IBETOB ()KCJ'IaTeJ'IBHO ((JIOHOJ'IHI/ITGJ'II)HI)IX»). OOLIKHOBEHHBIE TEMHBIE OYKH-KOHCEPBLI

HEOOCTAaTOYHbI OJIA 3TOM I_ICHI/I.17

17 Kenaromm nopoOHee 03HAKOMUTHCS € Te€M, KaK IIPOTEKAET MOTHOE CONHEYHOE 3aTMEHHE U KaKue HaOMIOIeHUs IPOU3BO-
JSIT acCTPOHOMBI BO BpeMs 3aTMEHHUI, MOXKHO PEKOMEHI0BaTh KHUTY «CONTHEUHbIE 3aTMEHHS U UX HAONIOEHHE), COCTABICHHYIO
TpyNNol CIeNHaIicTOB HoA obmeil penakiueit npod. A.A. MuxaiinoBa. Knura npenHasHaueHa 1uis JiroOuteneil acTpOHOMUH,
MpernoAaBaTeneil U yyanxcs cTapIinx kiaccoB. bonee nonmynsapro nanucana kaura B.T. Tep-Orane3osa «ConHeuHbIe 3aTMEHH»,
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Kakas Ha JlyHe noroga?

CoOcTBeHHO TOBOPS, Ha JIyHE HET HUKAKOH TOTO/IbI, €CJIM 3TO CJIOBO MMOHUMATh B OOBIYHOM
cmbicie. Kakas MoxeT ObITh 1Oro/1a Tam, I7ie COBEPIIEHHO OTCYTCTBYIOT aTMocdepa, o0naka, Bojis-
HO map, ocaaku, Berep? ENUHCTBEHHOE, O YeM MOXKET OBITh pedb, — 3TO TEMIIEPaTypa MOYBHI.

Wrak, Hackonbko Harpeta nousa JIyHbI? ACTPOHOMBI pacriojaraoT Ternepb Npudopom, Jaro-
[IMM BO3MOXKHOCTb U3MEPSThH TEMIIEPATY Py HE TOJIBKO TaJIeKUX CBETHII, HO M OTAEIbHBIX UX yJacT-
KOB. YCTPOWCTBO MprOOpa OCHOBAHO HA SBJICHUU TEPMOIJIEKTPUUYECTBA: B IPOBOJIHHKE, CITATHHOM
U3 JIByX Pa3HOPOAHBIX METAIJIOB, MPoOeraeT MeKTPUUECKHUIM TOK, KOTJa OJUH CIail Teruiee aApy-
TOro; Cujia BO3HUKAIOUIETO TOKA 3aBUCUT OT Pa3HOCTH TeMIIepaTyp U MO3BOJSET U3MEPUTH KOJIH-
YeCTBO MOMIOIIEHHON TEIIOTEI.

YyBCTBUTENBHOCTh MpUOOpa mopasuTenbHa. [Ipy MUKpOCKONMYECKHX pa3Mepax (OTBET-
CTBEHHas 4acTh npudopa He Oonbire 0,2 mm 1 Becut 0,1 MI') OH OT3bIBaeTCA Jake Ha TpErolee
nerctBue 38e37 13-i BeJTMUMHBI, IOBBILIAIOLIEE TEMIIEPATYPY HA 0eCAMUMUIIUOHHbBIE 001U 2Pa-
dyca. DTY 3BE3/IbI HE BUJIHBI 0€3 Teneckorna; oHu cBeTaT B 600 pa3 cinabee, He)Kenu 3Be3/1bl, HaX0-
JSTUECS Ha TPAHUIIE BUIUMOCTH MTPOCTHIM TJ1a30M. YJIOBUTH CTOJIb HHYTOXXKHOE KOJTMYECTBO TEILIA
— BCE PaBHO, YTO OOHAPYKHUTh TEIUIOTY CBEYU C PACCTOSHUS HECKOJIBKUX KUIOMETPOB.

Pacrnionarast Takum MOYTH 9y/I€CHBIM U3MEPUTEIBHBIM IPUOOPOM, ACTPOHOMBI BBOJIUIIH €TI0
B OTJICJIbHBIC YYACTKU TEIECKOMUUECKOT0 n300pakeHus JlyHbl, U3MepsuIn MoxydaeMoe UM TEeIio
¥ Ha 5TOM OCHOBAHMHU OIICHUBAJIM TEMIEPATypy pa3nuuHbIX yacteit JIyHsl (¢ TouHOCTBIO 10 10°).
Bort pesynbratsl (puc. 60): B ieHTpe nucka nonHoii Jlynsl remmneparypa Boime 100°; BbuinTas 3aech
Ha JIYHHYIO TIOYBY BOJIa BCKHUTMaa Obl 1axe Mol HOpMalbHbIM JaBienueM. «Ha Jlyne Ham He nipu-
IUIOCH OBl TOTOBUTH ceOe 00e]1 Ha TUIUTE, — IMUIIET OJMH aCTPOHOM, — €€ POJIb MOIJIa OBl BBIMOJ-
HUTH Jto0as Onmmkaiiinas ckana». HaumHas oT 1leHTpa AucKa, TeMIeparypa paBHOMEPHO YObIBaeT
BO BCE CTOpPOHBI, HO emie B 2700 KM OT 1eHTpajdbHOM TOUYKM OHa He Huxke 80°. 3arem mnajeHue
TEeMIEepaTyphl UIET ObICTpee, U O3 Kpasi OCBEIICHHOTO JHCKa rOCrnoAcTBYeT Mopo3 B—350°. Eme
XOJIOAHEE Ha TEMHOU, OTBepHYTOM OT ConHua cropone JlyHsl, rae Mopo3 nocturaetr —170°.

Tocrexusnar, 1954 («Hayuno-nonynspHas 6ubnuorexar). (Ilpum. peo.)
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Puc. 60. Temnepamypa na Jlyne docmueaem 6 yeHmpe UOUMO20 OUCKA 8 NOIHONYHUE
+125 °C u 6vicmpo nadaem k kpasam 00 —30° u Hudxce

PaHbIie OBIIO YITOMSIHYTO, YTO BO BpPEeMsI 3aTMEHHI, KOT/a JIYHHBIN IIap OKYHAETCS B 3€M-
HYIO TE€Hb, TI04YBa JIyHBI, TUIIIEHHAS COJTHEYHOTO CBETA, OBICTPO OXJaxKIaeTcs. bbiio n3MepeHo,
KaK BEJINKO 3TO OCTHIBAHUE: B OJTHOM CITydae yCTAHOBJICHO MaJCHUE TEMIIePaTyphl BO BpeMs 3aTMe-

Hus ¢ +125 go —115°, 1. e. moutu Ha 240° B TeyeHHE KaKUX-HUOYIb 1'/—2 yacos. Mexny tewm,
Ha 3emJie, Mpu NOJOOHBIX K€ YCIOBUSX, T. €. IPU COTHEYHOM 3aTMEHHH, OTMEYAETCs IOHUKEHUE
TEeMIIepaTypbl BCETO Ha /1B, MHOTO — Ha TPH I'pajlyca. DTO pa3inyue HaJl0 OTHECTH 3a CUET 3eMHOM
arMocdepsl, CpaBHUTEIBHO MPO3PAYHON A7t BUAUMBIX JTy4eil ColHIa U 3a/iep KUBatoIIel HeBU-
JUMBIE «TEIJIOBBIE» JyYd HAIPETOM MOYBBI.

To, utro mouBa JIyHbI Tak OBICTPO yTpauMBAET HAKOIUICHHOE €10 TEIJI0, YKa3bIBaeT OJJHOBpE-
MEHHO U Ha MaJIyl0 TEIJIOEMKOCTh U Ha JYPHYIO TEIJIONPOBOAHOCTD JIYHHOM MOYBBI, BCIEICTBUE
Yero MpH €€ HarpEeBaHUU YCIIEBAET HAKOMHUTHCS JTUIIb HEOOJBIION 3amac TeIIOThL.
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maBa TpeTbs
NMIAHETDbI

MnaHeTbl npn AHeBHOM cCBeTe

MOoXHO JIi THEM BUJCTh IIAaHETHI? B Teneckon — 6e3yCIIOBHO: aCTPOHOMBI HEPEIKO HAOITIO-
JlaJIY TUTAHETHI THEM, pa3jinyasi UX B TPyObl Aake CpellHEel Cuilbl, IIpaB/a HE TaK OTUYETIUBO, KaK
HOYbI0. B TpyOy ¢ nnameTpom oobekTrBa 10 cM MOXKHO pa3IMuuTh XapaKTepHbIe Moa0Ckl Ha FOmu-
tepe. Teneckonnueckue HabmoAeHUST MepKypusi, oxKanyil, ynoOHee Mpou3BOAUTh THEM, — TOT/A
IUTAHETa CTOMT BBICOKO HaJ TOPU30HTOM, rocie xe 3axona ConmHua Mepkypuil ObiBaeT BHUIIEH
TaK HU3KO Ha Hebe, 4To 3eMHasi aTMoc(epa 3aMETHO MCKaXKaeT TEJIECKOIMMUECKOe H300pakeHHe.
[Tpu GaronmpusITHBIX yCIOBHUAX HEKOTOPHIE TUIAHETHI JOCTYITHBI THEM U HEBOOPY>KEHHOMY IJIa3y,
OJTHaKO, 4TOOBI YBUJIETh IIJIAHETY HAJI0 TOUHO 3HATh €€ MECTOHAXOXKACHHUE.

Ocob6enHo yacTo yaaeTcsi HabIoIaTh Ha JHEBHOM HeOe caMmylo IpKYIo U3 IUTaHeT, Benepy,
KOHEYHO, B Nopy Haubombliel ee spkoctu. M3Becten pacckaz Aparo o Hanoneone I, koTopsiit
OJTHAXX]Ibl BO BpeMs MapaJHOro cienoBaHus no yauuam Ilapuka Obl1 OOMXKEH TeM, 4TO TOJIA,
NOpaKeHHAsI TIOsIBIIEHUEM BeHephI B MOIICHb, y/ersiia 00JbIIe BHUMAaHUS 9TOH IJIAHETE, YeM €T0
BBICOKOI 0co0e.

C ynun Oonpinx roposoB BeHepa B IHEBHbIE yachl BUJIHA XK€ Yallle, YEM C OTKPBITBHIX
MECT: BbICOKHE JioMa 3acioHsA0T CONHIIE U TEM 3allMLIA0T [J1a3a OT OCJEIUISIOIEro AeHCTBUS
npsiMbIX ero Jiydei. Citydan BUAMMOCTH BeHepsl 1HEM OTMeUEeHbI M pyCCKUMU JieTonucaMu. Tak,
HOBIOpOJICKasl JIETONUCH TOBOPUT, uTo B 1331 . 1HEM «siBHCA Ha HEOECH 3HAMEHME, 3B€3/1a CBETIIa
HaJ1 LEpKOBBIO». 3Be3/a 3Ta (1o uccnenosanusm J1.0. Cearckoro u M.A. Buinibepa) Obliia Benepa.

Haunbonee OnaronpusTHbIE 3MOXH JUIsl BUAMMOCTU BeHepsl B THEBHOE BpEMsI IOBTOPSIOTCS
Kaxeie § et. BuumarenbHble HaOmonaTenu Heba, BEPOSITHO, UIMEIH CITydail BUAETh JTHEM TPO-
CTBIM IV1a30M He Tosibko Benepy, Ho u FOnurep u naxxe Mepkypuid.

31ech YMECTHO OCTAHOBUTHCS HAa BOIIPOCE O CPaBHUTENILHOM Osiecke IuiaHeT. B kpyry Hecre-
[MAJIMCTOB BOSHUKAIOT MHOT/Ia COMHEHUS: KaKas IUIaHeTa J10cTuraer oonblero Onecka — Benepa,
IOnmrep nmm Mapc? Konewro, eciiv Obl OHH CHSUTA OTHOBPEMEHHO U Pa3MENIAUCh PSIIOM, TI0100-
HOTO BOIpOca He Bo3HMKao Obl. Ho Kornma Buauine ux Ha HeOe B pa3HOE BpeMs IOPO3Hb, HEJIETKO
pelnTh, KOTOpas U3 HUX sipue. BoT Kak maHeThl pacnoyaraorcst B Mopsiike ux Onecka.

Benepa l HApue Cupuyca M . L Cnabee Cupuyca,
epPKVPHIi

Mapc - B HECKOJLKO 1EPKYP HO ApYe 3Be3

Hnurep J pas ATYpH J MepBOil BETHYHHEI

MBI enie BEpHEMCS K 3TOM TEME B CIEAYIOIIEH IIaBe, KOra IO3HAKOMUMCS ¢ YUCIIOBOM OLICH-
KoM OJ1ecka HeOECHBIX CBETHIL.

MNnaHeTHan a3byka

Hns o6o3nauenus Connua, JlyHBl M TIaHET COBPEMEHHBIE ACTPOHOMBI YHOTPEOISIOT
3HAYKU BEChMa JIPEBHETO MpoucxokaeHus (puc. 61). Ux nHauepranue TpedyeTr MOsCHEHUH, KpoMe,
KOHEYHO, 3Haka JIyHbI, HOHATHOTO camMoro 1o cebe. 3Hak MepKypus ecTh yHpoIueHHOe nu300pa-
KEHHUe ke3na Muduueckoro 6ora Mepkypusi, IOKpOBUTEIS 3TOH I1aHeThl. 3HakoM Beneps! city-
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KHUT U300paKEHUE PYyUHOTO 3epKajia — YMOIEMbI )KEHCTBEHHOCTH M KPACOTBI, IPUCYIIUX OOTHHE
Benepe. CumBosiom miisi Mapca, oKpOBUTEILCTBYEMOTO OOrOM BOWHBI, BBIOPAHO KOIIbE, 3aCJI0-
HEHHOE IIUTOM, — aTpuOyThl BouHa. 3HaK lOnuTepa — HE YTO MHOE, KaK HavajbHas OyKBa rpe-
yeckoro HauMmeHoBaHus lOmuTepa — Zeus (Z — B pykonucHoMm tpudre). 3uak CarypHa, 10O TOJ-
koBaHHI0 (DraMMaproOHa, €CTh UCKAaXEHHOE M300pakKeHHE «KOChI BPEMEHM» — TPaJUIMOHHON
MPUHAJICKHOCTH 00Ta Cy/IbOBI.

Hyua

Meprypuii

Benepa

Mapc

FOnumep

Camypu

VMpar

Henmvu

Rlog |||~ |2 |Q [+O |« |~
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Puc. 61. Ycnoenvie snaxu ons Connya, JIynvl u naanem.

[Tepeuncnennrie ceituac 3Haku ynorpebmnstores ¢ [X B. 3Hak YpaHna, pazymeercs, Oosee
MO3JJHETO IIPOUCXOXKICHM: TUIaHeTa 3Ta OoTKphITa b B KoHIe XVIII B. Ee 3Hak — KpyXokK ¢
oykBoit H — momxen HarromuHatk Ham o B. I'epmiene (Herschel), otkpriBmem Ypan. 3uak Hentyna
(otkpeiToro B 1846 r.) otnaer Aanb MUQOIOruM N300pakeHneM TpesyoOua 6ora Mmopei. 3HaK A
nocnenHel niuanersl, [LtyToHa, moHsATEH caMm co0oi.

K »T0ii miianeTHOM a30yke HanIO elle MPUCOCIUHUTHh 3HAK TOW TUTAHETHI, HA KOTOPO MBI
YKUBEM, a TaKXK€ 3HaK LIEHTPAJILHOTO CBETHIIA Hallel cucteMbl — ColHIla. DTOT NOCIEAHNUN 3HAK —
CaMbli JPEBHUI, TOTOMY UTO OBLI B YIIOTPEOJIEHUH Y ETUIITSH €I1I€ ThICAYEeNIeTHs Ha3al.

MHoOruM mMoKaXeTcs, BEPOATHO, CTPAHHBIM, YTO TEMH K€ 3HAYKaMHU IUIAHETHOM a30yKku
3ara/iHbIe aCTPOHOMBI 0003HAYAIOT THU HEAEIH, 8 IMEHHO:
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BOCKpeceHbe — 3HakoM ColHla
MoHede/IbLHHK — » JIyHBI
BTOPHHK — » Mapca
cpeny — » Mepxypus
yeTBepT — » KOnurepa
MATHHILY — » BeHephl
cyoooTY — » CartypHa

Heoxunanaoe cOMMKEHNE 3TO CTAaHET €CTECTBEHHBIM, €CJIM COTIOCTAaBUM 3HAKH TUIAHET HE
C PYCCKUMH, a C JJATUHCKUMH WX C (PAHIy3CKUMH Ha3BaHUSIMHU JHEH HEIENH, COXPAHUBIIMMU
CBOIO CBSI3b C HAUMEHOBAHMSAMU IUTaHET (MO-(paHIly3CKU: MoHenenbHuK — lundi — nens JIyHsr,
BTOpHUK — mardi — 1eap Mapca u T. 11.). Ho MBI He cTaHeM yrTyOmsThCS 3/1€Ch B 3Ty JTFOOOIBITHYIO
0051aCTh, OOJIBIIE OTHOCSIILYIOCS K (DUIIONOTUN ¥ UCTOPHUHU KYJIBTYPBI, YeM K aCTPOHOMHH.

JlpeBHUMH aIXMMUKaMU TUTaHETHAs a30yka ynoTpeOisuiach 1y 0003HauSHHsI METAJUIOB, a
UMEHHO:

Jnak ConHua — g 30J10Ta
» TyHEI — »  cepebpa
» Mepkyvpua — > PTYTH
» Beneprl — > MeIH
» Mapca — > JKenesa
» KOnurepa — i 0JIOBA
» CatypHa — > CBHHIIA

CBsI3b 3Ta 00BSICHAETCS BO33PEHUEM AIXHUMHKOB, MOCBSIIABIINX KaXIbIi METAT OJHOMY
U3 APEBHUX MU(POIOTUIECKUX OOKECTB.

HaxkoHer, oTroiockoM CpeJHEBEKOBOTO MOYTEHHs K IUIAHETHBIM 3HAaKaM SIBJISIETCS YIO-
TpeOsieHHe COBPEMEHHBIMH OOTaHMKaMHU M 300Jl0raMH 3HakoB Mapca u Beneps! mist 0603Haue-
HUS MYXCKHX U )KEHCKUX 9K3eMIUIIpOB. BoTaHMKH ynoTpeOsioT TakkKe aCTpPOHOMHUYECKUHN 3HAK
Comnnia 17151 0003HaYEHUS OJJHOJIETHUX PACTECHHM, IS IBYXJIETHUX OepeTcs TOT JKe 3HaK, HO BUJIO-
M3MEHEHHBIH (C IByMsI TOUKaMH B KPY’KKe), 1751 MHOTOJIETHUX TpaB — 3HaK FOnurepa, 1m1s Kycrap-
HUKOB U JIepeBbeB — 3HaK CaTypHa.

Yero Henb3s n3o06pasnTb

K uncny Bemieid, KOTOpble HUKAK HEllb3si U300pa3uTh Ha OyMare, MpUHA/IIC)KUT TOUHBIH TUIaH
HAILIEW COTHEYHOU CUCTEMBI. TO, 4YTO ITOJI UMEHEM IJIaHA COJIHEYHOM CUCTEMBI IIPUBOAUTCS B KHU-
rax mo acTPOHOMHH, €CTh YEPTEK IUIAHETHBIX MYyTeW, a HUKAK HE COJHEYHOW CHCTEMBI: CaMUX
TUTAaHET Ha TaKUX YepTexax U300pa3uTh Helb3s 0e3 rpydoro HapyuieHus MacmTaba. [Imanerst mo
CPaBHEHUIO C PA3EISAIOMIMMH UX PACCTOSHUSAMHU TaK HUYTOXKHO MaJibl, YTO TPYAHO JIaXKe cOCTa-
BUTH ce0€ CKOJBKO-HUOYAh MPaBUIHBHOE MPEICTABICHNE 00 3TOM COOTHOIIEHHUU. MBI 00Ieraum
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paboTy BOOOpaXeHHs1, €CJIM 00paTUMCS K YMEHBIIIEHHOMY MOJJOOMIO TUIAHETHOM cucTembl. Torma
CTaHET SICHO U TO, TOYEMY HET BO3MOXKHOCTH NPEICTAaBUTh COJTHEYHYIO CUCTEMY HU Ha KAKOM Yep-
Texe. Bee, 4To MBI B COCTOSTHUHM ClIeNaTh Ha YePTEXkEe — [MOKa3aTh CPABHUTEIIBHBIC pa3MEPhI TIAHET
u Conana (puc. 62).

Mepkypmid

HonuTep . : Mﬁpﬂ'g i _
' 3eman [ E-HHH‘I:I.

L=

gl

. o
i X"

[
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Puc. 62. Cpasnumenvuvie pazmepvr naanem u Connya. fuamemp oucka Connya 6 smom mac-
wmabe pasen 19 cm

N30epem muist 3eMHOTO 1Iapa caMyl0 CKPOMHYIO BEJIMYMHY — OyJaBOYHYIO TOJOBKY: IYCTh
3emJist H300paXkaeT csl IMapuKoM OKOJIO 1 MM monepedyHukoM. TouHee roBopsi, Mbl Oy/eM IMOJIb30-
BaThCs MacitaboMm npumepHo 15 000 kM B 1 mm, uu 1:15 000 000 000. Jlyny B Buae KpynuHKU

B 1/4 MM JHaMETPOM HaJ0 OyJIeT MOMECTUTh B 3 cM OT OyimaBouHO# rooBku. COITHIIE BETHYNHOM
¢ MAY UM KpokeTHbI map (10 cMm) nomkHo orctosATh Ha 10 M oT 3emuu. Ms4, mOMeEIIEHHbIN
B OJIHOM YyTIIy MPOCTOPHOI KOMHATHI, U OylTaBOYHAS TOJIOBKA B JPYTOM — BOT MOAOOHE TOTO, YTO
MPEICTAaBISIOT OO0 B MUpoBOM IpocTpancTBe Conuile u 3emisi. Bol BuanTE, 4TO 371€CH B CAaMOM
nesie ropaszio Oonbliie MycToThl, 4YeM BemiecTna. [IpaBaa, mexxay ConHileM u 3emiiei ecTh JBe Iia-
HEeThl — Mepkypuii 1 Benepa, HO OHM MaJlo CIOCOOCTBYIOT 3alIOTHEHUIO MTPOCTPAHCTBA; B HAIlIeH
KOMHAaTe MpUOAaBIIAIOTCS JIUIIb IBE KPYIUHKU: OJlHA B %2 MM morniepeuyHukoM (Mepkypuii) Ha pac-
ctosiuuu 4 M oT Msiua-ColHIa 1 BTopasi — ¢ OynaBouHyto TonoBKy (Benepa) — B 7 M oT Msiya.

Ho OynyT enie kpynuHKH BeliecTBa 1Mo Apyryro cTOpoHy oT 3emiu. B 16 M ot mstua-Connia
KpYXHUTCS Mapc — KpynuHKa B 2 MM monepeduHukoM. Kaxapie 15 net o6e kpynuHku, 3emis u
Mapc, commkaroTes 10 4 M; Tak BBIVISIUT 3[€Ch KpaTJailiiee pacCTOsTHIE MEXIY IByMsI MUPAMH.
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Y Mapca — 1Ba cryTHHKa, HO U300pa3uTh UX B HaIIEl MOJIEIN HEBO3MOXHO: B MPUHSATOM
Mmacirade UM ciiefoBano Obl IpuaaTh pazmepsl Oaktepuii! [louTn CTONB K€ HUYTOXKHBIE pa3Mephbl
JOJDKHBI UMETH B HAIlIed MOJIETTH aCTePOH bl — MaJible IJIAHEThl, U3BECTHBIC YXKE B YHCIIE CBBIIIE
MOy TOpa ThICSY, KpysKamuecs mexay Mapcom u FOnurepom. Ux cpennee paccrosaue ot ConHia
B Hateit mozenu — 28 M. Hanbosnee kpynHble M3 HUX UMEIOT (B MOJIENH) TOJLIMHY Bojoca (V2 MM),
MeJbUaiIIme ke — BeTMYUHON ¢ OaKTepuIo.

Hcnonun-FOnutep Oyaer npencrasieH y HAC MIAPUKOM BelWIHHOMU ¢ opex (1 cM) B 52 m oT
msiga-ConHia. Bokpyr ero Ha pacctosHuu 3, 4, 7 u 12 cM Kpyxkarcs camble Oomnbiie u3 16 ero
KPYIHEHIINX CITyTHUKOB (BCETO K€ UX Ha cerojHs — 63). Pa3mepsl 3TUX OONBUINX JYH — OKOJIO Y2
MM, OCTaJIbHBIE MPEICTABISAIOTCS B MOJIETH ONATh-Taku OakTepusmu. Hanbosee ynaaeHHbIN U3 ero
CIYTHHUKOB, [X, mpuuiock Obl MOMECTUTH B 2 M OT opexa-tOnurepa. 3HaunTt, Bcst cucreMa FOmu-
Tepa UMeeT y Hac 4 M B MOMEPEUHUKE. DTO OU€Hb MHOTO 10 CPAaBHEHHIO ¢ cucTeMoit 3emiis — Jlyna
(momepeyHuK 6 cM), HO JJOBOJIBHO CKPOMHO, €CJIM CONOCTABUTh TaKME Pa3Mephl C ONEPEUHUKOM
op6uTtsl FOmuTepa (104 M) Ha HaIIEH MOJETH.

VYxe U Tenepb OYEBUAHO, HACKOJIBKO O€3HAJEKHBI MOMBITKH YMECTUTh IUJIAH COJTHEYHOU
CUCTEMBbI Ha OJJTHOM 4epTeske. HeBO3MOKHOCTB 3Ta CTaHET B AalbHElIIeM enle yoenutenbHee. [Lna-
Hety CaTtypH npunuioch 061 moMecTuTh B 100 M oT Mssua-CostHIIa B BUJIE OpeIlKa 8 MM Tonepey-
HukoM. [IpocnaBnennsie konblia CaTypHa IIUPUHON 4 MM U TOJIIMHOMN 2 MM OyIyT HAXOAUTHCS B
1 MM OT MOBEPXHOCTH Opelka. UTo KacaeTcsl MIIaHEeTHBIX KOJell, B CeMUIECATHIX rofax XX Beka
oHu ObuTH OOHapy>keHbl y FOnutepa, Ypana u Hentyna. 18 cambix kpynHbIx (13 60 M3BECTHBIX)

CIlyTHHKOB Pa36POCAHBI BOKPYT IUIAHETHI Ha IIPOTSKCHIH %2 M B BIE KPYIIHHOK JIHAMETPOM B /¢
MM U MEHEE.

[lycTeiHuN, pa3nensonye IUIaHEeThl, IPOTPECCUBHO YBEIMUYUBAIOTCA C MPUOIIKCHUEM K
OKpamHaM CHCTEMBI. YpaH B Hamiei monenu otoporieH Ha 196 m ot ConHia; 3TO — ropomrHa B
3 MM NONEPEYHUKOM C 27 IBIITMHKAaMU-CITyTHUKaMH, pa30pOCaHHBIMHU Ha PAacCTOSHUU 10 4 CM OT
LIEHTPAJIbHON KPYIIHHKHU.

B 300 M oT ieHTpanbHOro KPOKETHOTO 11apa MEJUIMTEIBHO COBepIlaeT cBoM myTh HenTyH:
ropoiurHa ¢ AByms (cambiMu OonbiMu U3 13) cnytHukamu TputoHom u Hepeunoii B 3 u 70 cm
OT Hee.

Eme nanee oOpamaerca HeOoublIas MIaHeTa — HnyTOH,18 paccTosiHuE KOTOPOW B Halen
mozenu Beipasurcs B 400 M, a ONEpEeYHNK — OKOJIO ITOJIOBUHBI 36MHOTO.

Ho u opOuty »To#t mocnenHeil MiaHEeTHl HENb3s CYUTATh TPAHUIICH Halleld COTHEYHOU
cucteMmbl. KpoMme 1utaHeT, K Hell IPUHAUIEKAT BEb U KOMEThI, MHOTHE U3 KOTOPBIX IBHXKYTCS 110
3aMKHYTBIM Iy TsIM 0Kou1o ConHua. Cpeau 3THX «BOJIOCATHIX 3B€3/» (MOAIMHHOE 3HAYEHUE CIIOBA
«KOMETa») €CTh PsJI TAKUX, IEPUO 00paleHus: KOTOphIX 1oxoauT 10 800 neT. 310 — komeThl 372 T
no Hamel 3psl, 1106, 1668, 1680, 1843, 1880, 1882 (nBe xomeTsl) u 1887 rr. [TyTh ka0 U3 HUX
Ha MOJIeNI U300pa3uiics Obl BHITSIHYTBHIM 3JTUIICOM, OAMH KOHEIl KOTOPOro, ONyKaiuii (mepure-
nuif), pacnosioxkeH Bcero B 12 MM ot ComnHua, a nansHuit (agenuit) — B 1700 M 0T Hero, B 4eThIpe
pasa ganpuie I inyTona. Eciiu ucuncinuth pasMepsl COTHEYHOM CUCTEMBI 10 9TUM KOMETaM, TO Hallla

MOJIEJIb BBIPACTET 10 3'2 KM B IMONEPEYHUKE U 3alMET II01maas 9 KM IIpU BEJINYMHE 3eMJIH, HE
3a0ynpTe, ¢ OynaBouHyto ronosky! Ha atux 9 KM® [IOMEILAeTCs TAKOI WHBEHTAaph:

1 KpokeTHBIH 11ap,

2 opelka,

2 ropoIIUHBI,

2 OynaBOYHBIE T'OJIOBKH,

18 B 2006 rofy pereHneM MexayHapoIHOTO acCTPOHOMHYECKOTO coBeTa [ImyToH 1 ero cimyTHUK XapoH OTHECEHBI K «MaJIbIM
tesiaM CoNTHEYHOH cucTeMbly — actepounaM. (Ilpum. ped.)
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3 KpyNHHKH MIOMEJbYE.

BemecTBo kKoMeT — Kak ObI OHM HU OBUTHM MHOTOUYHCIICHHBI — B pacyeT He MPUHUMACTCS: X
Macca TaK MaJia, 9YTO OHU CIPABEJINBO Ha3BAHBI «BUAMMOE HUYTOY.

WTak, Hallla TuTaHeTHAsI CHCTeMa HE MOAIACTCS M300PKEHUIO Ha YEPTEXe B MPABUIBHOM
Macuraoe.

NMo4yemy Ha Mepkypumn HeT atmoccepbl?

Kakas MokeT ObITh CBSI3b MEX/ly IPUCYTCTBUEM Ha IJIaHETe aTMOC(hEepbl U MPOIOJIKHUTEIb-
HOCTBIO ee 00opoTta Bokpyr ocu? Kazanoch Obl, HUKakoid. M Bce ke Ha mpumepe Onrkaiien K
ConHuy muanetsl, MepKypusi, Mbl YOKIaeMcCsl, UTO B HEKOTOPBIX CIydasX Takasl CBSI3b CyIlle-
CTBYET.

[To cune TspKeCTH Ha CBOEH MOBEPXHOCTH MepKypHii MOT OBl yIep)KHUBaTh aTMOC(hepy TaKoro
COCTaBa, KaK 3eMHasi, XOTsI U HE CTOJIb IJIOTHYIO.

CxopocTh, He0OXoAUMAas JJ1sl IOJTHOTO TPEOI0JICHUs TPUTSKEHUST MepKypHst Ha €ro MoBepX-
HocTH, paBHa 4200 M/c, a 3TO¥ CKOPOCTH MPHU HEBBICOKUX TEMIIEpaTypax He JOCTUTAIOT ObICTPEi-

LIME U3 MOJIEKYJI HallleH aTMOC(bepI)L19 U tem He Mmenee Mepkypuii nmumieH armocdepsl. [Iprunna
Ta, 4YTO OH JBIXKeTcs Bokpyr ConHia HamopooOue nBuxeHus JlyHsl okono 3emiy, T. €. oOpaiieH
K IICHTPAJILHOMY CBETHJIY BCETJa OIHOW W TOH e cBoed cTopoHOi. Bpemst o6xoma opoutsr (88
CYTOK) paBHO BpeMeHHU 000poTa Bokpyr ocu. [loatomy Ha ogHOM cTopoHe MepKypus, — TOI, KOTO-
pas Bcerna oOpaieHa K CoJHILy, — HEIPEPBIBHO JUITUTCS IEHb U CTOUT BEYHOE JIETO; HA APYTOH XKe
CTOpOHE, oTBepHyTON OT CoiHIla, HApsT HENPEephIBHASI HOYb U Be4Has 3UMa. Jlerko BooOpa3uTh
ce0e, KaKkoi 3HOM JT0JIKEH roCIo/ICTBOBATh Ha THEBHOM cTOpOHE Mu1aHeTsl, ColHILe 371ech B 212 pa3a

Ommoke, ueM Ha 3emuie, U Ialisias Cuja ero JIydei JoKHA BO3pacTu B 22 X 2V5, T. €. B 61/4 pa3. Ha
HOYHYIO CTOPOHY, HAIPOTHB, B T€UCHNE MUJUTMOHOB JIET HE MPOHUKAJ HU ouH J1yd ConHIa, U TaM

JOJKEH TOCIOJICTBOBATH MOPO3, ONM3KUI K XOJIOILY MHPOBOTO HpOCTpaHCTBa20 (oxoino — 250 °C),

TaK KakK TCIJIoTa I[HGBHOI\/JI CTOPOHBI HC MOKET IMMPOHUKATL CKBO3b TOJIIY IIAHCTHI. A Ha rpaHuie

JTHEBHOW M HOYHOM CTOPOHBI CYIIECTBYET MOJI0CA IUPUHOM B 23°, Kyaa BCIEACTBHE nn6paunn21

22
COJ'IHHC 34 AbIBACT JIMIIb HA BPEMSI.

Ecnu ydecth, 4TO MEpKypHaHCKUMA TOJl paBeH Bcero 88 cyTkaM, TO BOOOpakaeMbIii KOCMO-
HaBT, OKa3aBIINIICS HA STOW IUIaHEeTe, yBUAET Obl cTpaHHbIe KapTUHBL: COJIHIIE TO OCTaHABINUBA-
eTcsl Ha HeOOCBO/IE, TO BO3BPAILIAETCs Ha3a/l, @ B HEKOTOPHIX 30HAX IJIAHETHI BOCXOJbI U 3aXObl
ConHua HaOIIOAI0TCS ABAXK/IBI 32 OJTHU CYTKH, IPUYEM KaK Ha BOCTOKE, TaK U Ha 3amaje.

Cpennsist Temneparypa nosepxuoctu pasHa +330 °C. 13-3a 6nmuzoctu ConHIla JHEBHAS CTO-
poHa Mepkypus niporpeBaetcsa 10 temneparyp 290-420 °C. 3ato Ha HOYHOM CTOPOHE TeMmIepa-
Typa nagaet 10 Munyc —173°. Atmocdeproe gasnenue Ha Mepkypuu B 300 pa3 MeHbIIIe, YeM HA
3emiie. To ecTh aTMocdepa MPaKTHUECKH OTCYTCTBYET. Takue yCIoBHs COBEPILIEHHO HEMTPUTOIHBI
JUTSL J)KU3HHU. DTO TOKe pomaHUT Mepkypuii ¢ JlyHo#. [la u GOTOCHUMKH €ro Tak IMOXOXKH Ha JyH-
HBIE, UTO JJaKe CIEIMANIMCT He cpa3y X pa3ianuuT. Becb Mepkypuii rycTo uCnempeH KpaTepamu,

YoM 1L ctp. 72 («Ilouemy Ha JlyHe HET aTMOCdepbI?»).

2 Mo YCIIOBHBIM BEIPaXXEHHEM «TeMIIepaTypa MEPOBOTO IIPOCTPAHCTBA» (QH3UKU Pa3yMeIOT Ty TeMIepaTypy, KOTOPYIO MoKa-
3a)1 OBl B MPOCTPAHCTBE 3adepPHEHHBII TEPMOMETD, 3aCIIOHEHHBIH OT ydeit ConHna. JTa TeMmIeparypa HECKOJIBKO BBINIE TOUKH
abcomotHOrO HYIIs (—273 °C) BCeACTBIE TPEIONIETO ISHCTBUS 3BE3IHOTO N3TydeHHs. CM. MOIO KHHTY, «3HAeTe JIN BB QU3HUKY 7).

2o nubpanuu cM. ouepk «Bumumas u HeBuaumas cropons! JIyne (1. 11, ctp. 67). Jns mubpanun MepKypHs 1o JOJIroTe
UMeeT CHITy TO e IPUONMKEeHHOE [IPaBUIIo, KOTOpoMy noxurHeHa JlyHa: Mepkypuil nocTosHHO oOpallieH 0JHO U ToH ke CTopo-
Hoit He k ConHIy, a K IpyroMy (OKycCy CBOEH JOBOJIBHO BBITIHYTOH OPOUTHI.

2 o COBPEMEHHBIM JIaHHBIM, BpeMsi 000poTa MepKypust BOKPYT OCH COCTaBIISIET 59 36MHBIX CyTOK.
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TAKUMU K€ KPYIVIBIMH, KaK JIyHHbIC, H OYCHb TIOXOXH Ha JYHHBIC €0 «MOps» M JOoJNuHbL. Ecte-
CTBEHHO — BEJIb IIOBEPXHOCTH 00CHX IJIaHET (POPMUPOBAIIN BYJIKAHUYCCKUE U3BEPIKCHHS M OCCUH-
CJICHHBIE yJapbl OOJIBIIMX U MaJIIX METeOpUTOB. M He OBLIO MIOTHOM atMocdepsl, koTopas Obl
NpeA0TBpaTHIIA WM CMSTUYHIIA 3TH JKECTOKHUE HEOCCHBIC yIaphl.

[Tpu Takux HEOOBIYANHBIX KIMMATHYECKUX YCIOBHUSAX YTO K€ JOJDKHO MPOU30MTH C aTMO-
chepoii ruraneTp1?

OueBHIHO, HA HOYHOM TIOJIOBUHE T10]T BIMSIHAEM CTPAIIIHOTO XO0JIoj[a atMocdepa crycTuTcs
B JKUJIKOCTh U 3aMEp3HET. BeiencTBre pe3koro MoHMKEHNs: aTMOC(EPHOTO JIaBJICHUS TyIa yCTpe-
MUTCS Ta30Basi 000JI0YKa JHEBHOM CTOPOHBI TUIAHETHI M 3aTBEPICET B CBOIO ovepe/b. B urore Bes
arMocdepa J0DKHA B TBEPIOM BHJIE COOpAThCs HA HOYHOM CTOPOHE IUIAHETHI, BEpHEE — B TOU
ee yact, Kyna ColHIle BOBCE HE 3arisabiBaeT. TakuM o0pa3om, oTcyTcTBUE HA MEepKypuu aTMo-
cdephbl ABISETCS HEM30CKHBIM CIICICTBHEM (DPU3NISCKIX 3aKOHOB.

MBI JOJDKHBI OTBEPTHYTh M JIOTAJIKY, HEPEIKO BhICKa3bIBAEMYI0, OyTO MMeeTcsi atMocdepa
Ha HeBUIUMOM cTopoHe JIyHbI. MOXHO C YBEpEHHOCTBIO YTBEPXKIATh, YTO €CIU HET arMochepsl
Ha OJTHOU CTOpOHE JIyHBI, TO HE MOXKET €€ ObITh U Ha IPOTUBOTIOIOKHOM.

B 3TOM myHKTE pacXomuTCs ¢ UCTHHOM (paHTacTHUecKuid pomaH Yasuica «[lepBble monu Ha
Jlyne». Pomanuct nomyckaet, 4to Ha JIyHe ecTh BO3/yX, KOTOPBIH B TEYCHHUE CIUTONIHOM 14-cyTou-
HOW HOYM YCIIEBACT CTYCTUTHCS M 3aMEP3HYTh, a C HACTYIJICHUEM JHS BHOBB IEPEXOJIUT B ra3o-
o0pa3Hoe cocTosiHue, 00pa3ys armocgepy. Hudero mogo6HOro, 01HaKO, IPOUCXOIUTh HE MOJXKET.
«Ecnu, — nucan no aromy nooay npod. O.J1. XBonbcoH, — Ha TeMHOM cTopoHe JIyHBI BO31yX
3aTBEPICBACT, TO IOYTH BECh BO3/IyX JIOJDKEH MIEPEHTH OT CBETIION CTOPOHBI B TEMHYFO M TaM TAKXKE
3aMep3HyTh. [10/1 BIUSIHHUEM COJHEYHBIX Jy4el TBEPIbId BO3AYX JOJDKEH MPEBPAIIAThCS B Ta3,
KOTOPBIIl HEMEIJICHHO Oy/IeT IEPEXOAUTh Ha TEMHYIO CTOPOHY M TaM 3aTBep/ieBaTh. .. JloikHa mpo-
WCXOJIUTh HETIPEPBIBHAS JIUCTHIUISIINS BO3/IyXa, U HUTIIE M HUKOT/IA HE MOXKET JJOCTUTHYTh CKOJIBKO-
HUOYIIb 3aMETHOM YIIPYTOCTHY.

Ecmu it Mepkypwust u JlyHbI MOJKHO CUMTATh JIOKa3aHHBIM OTCYTCTBHE aTMOC(EPBI, TO IS
Benepsl, Bropoii ot CoiHIIa TUTAHETHl HAIIEH CHCTEMBI, IPUCYTCTBUE aTMOC(EPhI COBEPIICHHO
HECOMHEHHO.

YcTaHOBIICHO JaXe, 4To B aTMocdepe, TouHee — B cTpatochepe BeHepsl, MHOTO YIJIEKHCIIOTO
ra3a — B JIECATh ThICSY pa3 OoJIbIlie, YeM B 3eMHOI atmocdepe.

®Pa3bl BeHepbl

W3BecTHbIN MaTeMaTHK ['aycc pacckasbIBaeT, YTO OJHAXKIIbI OH MPEIJIOKUI CBOEH Marepu
B3MIISIHYTh B aCTPOHOMUYECKYIO TpyOy Ha Benepy, sipko cusiBIyro Ha BeuepHeM Hebe. MareMaTHk
JyMaJj Mopa3uTh MaTh HEOXKUIAHHOCTHIO, TaK Kak B TpyOy Benepa Bugna B opme cepma. Yiau-
BUTKCS, OJTHAKO, IPUIIIOCH €My CAMOMY: IPUCTABUB TJ1a3 K OKYJISIPY, )KEHIIMHA He BbIpa3uiia HUKa-
KOTO U3YMJICHHUS 110 TTOBOY BH/JIa IJIAHETHI, @ OCBEIOMIIIACK JIHIIIb, IOYEMY CepIl 0OpalieH B Tpyoe
B 00paTHYIO CTOPOHY... ['aycc He moao3peBai 10 TOr0 BPEMEHH, YTO MaTh €ro pasnuyaeT (asbl
Beneps! naxke 1 HEBOOPYKEHHBIM I71a30M. Takoe ocTpoe 3peHHe BCTPEUaeTCsl OYEHb PEIKO; J0
U300peTeHHsI 3pUTEIHHON TPYObl HUKTO O3TOMY HE MO/I03peBall 0 cyliecTBoBaHuu a3 Benepsl,
MOJJOOHBIX JIYHHBIM.
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Puc. 63. ®azvi Benepul, suoumvle 6 meneckon. Benepa 6 pasnvix ¢pazax umeem pasiuyHblli
BUOUMDLL OUAMEMp 8CLe0CMEUe USMEHEHUs. pACCMOSHUS om 3emau

OcoOenHocth (ha3 BeHneprl Ta, 4YTO MONEPEYHHK IUIAHETHI B pa3HbIX (ha3ax HEONWHAKOB:
Y3KHUH Cepr Mo JuaMeTpy 3HAUYUTEIHHO OO0JIbIIe MOTHOTO AucKa (puc. 63). [IpuunHa — paznudaHoe
yaajaeHue OT HaC ATOU IJIaHETHI B pa3nuuHbIX dazax. Cpennee paccrosare Beneps ot Connma 108
MUJIUTHOHOB KM, 3emuid — 150 MUJUTHOHOB KM. JIerko MOHATH, 4TO ONFIKaIee pacCTOSTHUE 00enX
mIaHeT paBHO pazHocTy 150-108, 1. €. 42 MuIMOHaM KM, a camoe nanbHee — cymme 150 + 108,
T. €. 258 MHJUTHOHAM KM.

CnenoBarenbsHo, ynaneHue BeHepsl oT Hac U3MEHsIETCs B 3TUX Hpefenax. B Ommkaiimem
cocezncTBe ¢ 3emsieli Benepa obOparieHa K HaM HEOCBEIIEHHOW CTOPOHOM, M MOTOMY HamOosee
KpyIHas ee Ga3a COBEepIICHHO HeBUIUMA. OTXO0/Is OT 3TOTO MOJIOKEHUST «KHOBOBEHEPUS», IIAHETA
MIPUHUMAET BHUJI CepIia, AMAMETP KOTOPOTo TEM MeHbIIEe, yeM cepn mupe. Haubonbiei spkoctu
Benepa gocturaer He Torja, KOorja OHa BHJIHA [TOJIHBIM AUCKOM, U HE TOT/a, KOT/Ia IMaMeTp ee Hau-
00bIINH, a B HEKOTOPO# npoMexKyTouHoi (ase. [lomauHbiit nuck Beneps! BuaeH o] yIiioM 3peHust
10", HanbonbImHii cepin — mof yriiom 64".

Beicnieii xe spkocTH IUIaHeTa JOCTUTAET CIYCTs TPU JEKaabl OCIIe «HOBOBEHEPUS», KOTIa
yrioBoii nuametp ee 40" u yrmosast mupuHa cepria— 10". Torna ona ceetut B 13 pa3 spue Cupuyca,
caMOM SIPKOM 3BE3/IbI BCEro Heba.

Benukue n POTUBOCTOAHNSA

O ToM, uTo 31m0xu HanbosblIeH spkocTh Mapca 1 HaubOoIbILIEro ero NPUOINKEHNS K 3eMiie
MIOBTOPSIFOTCS] IPUMEPHO KaxkJple 15 neT, u3BecTHO MHOTUM. O4eHb MOMYJISIPHO U aCTPOHOMUYE-
CKO€ HaMMEHOBaHUE 3THX 3IO0X: BEJIMKHE NPOTHUBOCTOsIHUS Mapca. [TamMsaTHBIE TOIBI OCIETHUX
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«BEJMKHUX TTPOTUBOCTOSHUI KpacHOU TutaneTsl — 1924, 1939 (puc. 64) u 1956. Ho maio kto 3Haer,
no4yemy coOBbITHE ITO IOBTOPSETCS UMEHHO depe3 15 jetT. Mex 1y TeM OTHOCSIIasICs Clola «Mare-
MaTHKa» BeCbMa HECJIOXKHA.

o 2
00€e TIaHeThl COLIINCH OJHaXXAbI Ha ommkaiiiee pacCTOsAHUC, 3

3emJ1si cCoBEpIIaeT NOJIHBIA 00X07] CBOEH OpOUTHI B 365/, cyToK, Mapc — B 687 cytok. Eciu

TO OHHU JIOJKHBI COUTHCH BHOBD

qucpes TaxKoi MMPOMCECIKYTOK BPpEMCHHU, KOTOpBIfI 3aK/II04acT yesioe 4ucCiio rogoB KakKk 3€MHBIX, TdK U
MapCOBBIX. Z[pyrI/IMI/I CJIOBaMU, HAZ10 pCIIUTDh B LCJIbIX YUCIIaAX YPABHCHUC

{
3652 = 687y

x= 1,88y,

OTKyJa

Y y88=2L,

i 2!

bt

1991 1903 1905 1907 1909 1911 1914 1916

1918 1920 1922 1924 1928 1928 1931 1933

1935 1937 1939 1941 1943 1948 1948 1950

Puc. 64. Hamenenue suoumozo ouamempa Mapca 6 paznuunvie npomusocmosinus XX 6. B
1909, 1924 u 1939 ee. Ovlau 6enuxue nPomu8oCMOsHUS.

Pa3zBepnyB nocnenHoow Apods B HEMPEPBIBHYIO (cp. cTp. 133), momyyaem

2z YeMy COOTBETCTBYET OJIarONPHUATHOE JUIA 3TOTO B3aUMHOE PacIoOKeHHE SKCIEHTpUUECKUX opout 3emmu u Mapca. (Ilpum.

peo.)
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47 |
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Bzsas INCPBLIC TPU 3BCHA, UMCCM HpI/I6J'II/I)K6HI/Ie

b
[+ 1 15

[ +

7 8

U 3aKJII0YaeM, 4To 15 3eMHBIX JIET paBHBI § MapCOBBIM; 3HAYUT, SMIOXU HAUOOJBIIETO MPH-

OmmkeHns Mapca JOJKHBI TOBTOPATHCS K ple 15 sieT. (Mbl HECKOJIBKO YITPOCTHIIN 3a/1a4y, B3sB
24)

JUTSL OTHOIICHHS 000MX BpeMeH oOpameHus 1,88 BMecto 6omee Touroro 1,8809.

[To Tomy >xe criocoOy MOXKHO HalTH M MEpHO MOBTOpeHUs HaubOonbiiei onuzoctu KOmu-
tepa. ['og FOnutepa pasen 11,86 3emnoro (tounee 11,8622). PazBeprem 310 IpoOHOE YKCIO B
HEMPEPBIBHYIO APOOb:

43 _ [ 1+ '+ —l
- :
50 6+ 1

[lepBble Tpu 3BeHa aaroT npubmkeHue §3/7. 3HauuT, BeaMKHe NpoTUBOCcTOssHUS FOnmuTepa
HOBTOPSIIOTCA Kax/ible 83 3eMHbIX rofa (win 7 ronuTepoBbix). [lociieanee Benukoe NpoTUBOCTOS-
Hue Onurepa npousonwio B 1951 r. Paccrosnue FOnurepa or 3emin B 3T MOMEHTHI paBHO 587
MWUIMOHAM KUJIOMETPOB. DTO — HAaUMEHbLIEe PacCTOSIHUE, HA KaKOe MOAXOAUT K HaM KpyIHeMH-

nrasi TUIaHeTa COJMHEYHOU cucTeMbl. Bo BpeMs mpoTtuBoctosHus Onurep nocturaet u HauboIb-
e BUAUMOM SIPKOCTH.

11,86 =11

NMnaHeTa unu MmeHbLLEe ConHue?

Taxoil BOIpOoC MOKHO IOCTaBUTh OTHOCUTENBHO IOmurepa — camMoi KpynHOM W3 IUIaHET
Halei cucteMbl. DTOT UCIIONNH, U3 KOTOPOro MOXKHO ObL10 ObI ciienath 1314 mapoB Takoro o0b-
eMa, KaKk 3eMHOH, CBOUM MOTYYUM HPUTSHKEHHEM 3acTaBisieT 00palarbes BOKpYT ceOs Lesblid poit
CIyTHHKOB. ACTpoHOMaMu oOHapyxeHo y FOnurepa 16 6onbmnx u 6onee 20 MabIX JIyH; caMble
KPYIHBIE U3 HUX — T€ 4, KOTOPBIE €llle TPU BeKa Ha3aJl ObLIIM OTKPHITHI [anuineeM, — 0003Ha4ar0TCsA
pumckumu tudpamu I, 11, 111, IV. Crnytauku 111 u IV no pazmepam He yCTynaroT «HacCTOSILEH»
wiaHete — Mepkypuio. B cinenyromeit Tabnndke MonepeyHUK 3TUX CITyTHUKOB COMOCTAaBIIEHBI €

2 Crenytoliee BeJIHKoe IpOTUBOCTOsIHUE Mapca npunercs Ha 27 utons 2018 . (Ilpum. ped.)
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pasMepamu auaMeTpoB Mepkypust 1 Mapca; 3a01HO yKa3aHbl IIONEPEYHUKHU NIEPBBIX JIBYX CIIyT-
HukoB lOnurepa, a Taxke u Hamen JIyHsr:

[NTonepeuHnK
Mapc .. ... 6730 KM
I cnythuk Onurepa .. ............. 4940 »
Mepkvpuiit .. ... ... 4770 »
IV enyrauk lOnutepa . .. ........... .. 4680 =
JvHa . .. .. 476 »
[enyvrauk Knurepa ... ... .. ..., 3320 »

11 » B e e e 2830 »

Puc. 65 npeacrasiseT wiutrocTpaIuio Tou ke Tabauaku. bombimoit kpyr — FOnuTep; Kaxiprit
13 BBICTPOEHHBIX 10 €ro JUaMeTpy KpykkoB — 3emis. Kpyxxku mo neByto ctopony lOnutepa —
ero kpynuenmue 4 cimytauka. CrnipaBa — JIyna, Mapc u Mepkypuii. PaccmarpuBasi 3TOT 4epTex,
BbI JIOJDKHBI UIMETh B BUY, UTO TEPE] BaMH HE larpaMMa, a pUuCyHOK: COOTHOIIIEHHUE IUIoaen
KPY’KKOB HE JJaeT MPABUIILHOTO MPEICTABICHHS O COOTHOIIECHHH 00BeMOB mapoB. OOBeMBI IIapoB
OTHOCSTCS, KaK KyObl UX TIONIEPEYHUKOB.

Ecmu nuametp FOnmrepa B 11 pa3 6onbiie tuamerpa 3eMin, To 00beM ero OombIie B I, T .
B 1300 pa3. CoobOpa3Ho 3TOMY BbI U JIOJIKHBI UCIIPABUTH 3PUTEIILHOE BIIEYATIIEHUE OT puUC. 65, 1
TOr/1a OrpoMHbIe pa3mepsl FOnurepa npeacTanyT nepes BaMu B HaAJIEXKAILEM BUJE.

QO MepKypHii
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Puc. 65. Pasmepwvr FOnumepa u e2o cnymuukog (cneea) no cpasHenuio ¢ pasmepamu 3emiu
(60016 Ouamempa), JIynot, Mapca u Mepxypus (cnpasa) Ymo kacaemcs mowu FOnumepa kax npu-
msa2uearowe2o Yyenmpad, mo oHa 6HYWUmMenbHo 8blCmynaem npu 0003peHuu paccmosatull, Ha Komo-
PbIX NAaHema-2ueanm 3acmasisem oopawamscsa 60Kpye cebs céou ayHul. Bom mabauuka smux
paccmosiHutl.

Br1 BuauTe, uro cucrema FOnmrepa numeet pa3mepsl B 62 paza 6oiblie, 4eM cucteMa 3eMils
— JlyHa; CTOIb IIUPOKO PACKUHYBILIEHCS CEMbEU CIIyTHUKOB HE BJIaJI€€T HUKAKasl Ipyras IUIaHeTa.

He Ge3 ocHoBaHus, 3Ha4uT, ynopoosstor FOnutep mManeHbkoMy cosHily. Macca ero BTpoe
00JIbIIIe MAacChl BCEX MPOYMX IUIAHET, BMECTE B3ATHIX, U Mcue3HH BAPYT CONHIIEe, — MECTO €ro MOT
Ob1 3aHATH FOmuTep, 3acTaBisis Bce IUIAHETHI, XOTS M MEUIEHHO, 0OpaIlaThCsi BOKPYT HErO Kak
OKOJIO HOBOT'O LIEHTPAJIBHOT'O TEJIA CUCTEMBI.

Ectb ueptsl cxoacta FOnuTepa ¢ ConnieM u o gpusnueckomy ycTpoiicty. CpeaHss mior-
HOCTb ero BemecTBa — 1,33 1Mo oTHOIIEHUIO K Bojie — Onu3ka K minotTHoctr CouHna (1,4). OgHako

CHJIbHAs CIUTIOCHYTOCTh HOmuTepa mpUBOIUT K MpEACTaBICHUIO 0 ToM, uyTo KOmuTtep obmanaer

o )
IUIOTHBIM AAPOM, OKPYKCHHBIM TOJICTBIM CJIOCM JibJlda U TUTAHTCKOU aTMOC(i)CPOI/I. >

Eme coBceM HenaBHo ynonobnenue FOnmutepa ConHIly mpoCTHpaId U Janblie; Mpeanoa-
raJid, 4YTO 3Ta MJIaHETa He MOKPhITAa TBEPAON KOPOH U €[1Ba BBIILIA U3 CTAAUH CAaMOCBETSILErocs
tena. Celyac 3TOT B3IISLA MPUXOAUTCS OTBEPTHYTh: HETIOCPEICTBEHHOE U3MEPEHHE TEMIIEPaTyphl
IOnurepa nmokaszano, yTo oHa 4ype3BbiuaiiHo HU3Ka: Ha 140 °C nuxe nyns! I[lpaBga, peus uaet o
TeMIepaType 00JauHbIX CIIOEB, MIaBAIOIIUX B IOMUTEPOBOM atMocdepe.

Huzkas remnieparypa FOnurepa nenaet TpyiHo pa3pemmmMoit 3aa4yeii ooObsacHeHue ero pusu-
YEeCKUX 0COOCHHOCTEH: OypHBIX SIBICHUN B aTMOcepe, Moioc, MATEH U T. . ACTPOHOMUSI CTOUT
3[1eCh Mepe]] LebIM KITyOKOM 3arafiok.

B armocdepe FOnuTepa (a Takxke ero cocena CatypHa) oOHapyK€HO HECOMHEHHOE MPUCYT-

cTBUE OOJIBIIOr0 KOJMYECTBA aMMHUAKa U MeTaHa.26

Ucue3HoBeHue Koney CaTypHa

B 1921 r. y Hac pa3Heccs ceHcallMOHHBIHN cityX: CaTypH JuIiics cBoux kKojer! Maso toro,
OOJIOMKH pa3pyIIeHHBIX KOJIEII JIETSAT B MUPOBOM IPOCTPAHCTBE 10 HarpasiieHu0 K CONHITY U 110
Iy TH JI0JIKHBI 00pyIINTHCS Ha 3emitto. Ha3biBanu naxe 1eHb, KOra JOHKHO TPOU30MTH KaTacTpo-
(uyeckoe CTOIKHOBEHHE. . .

HcTopus 3Ta MOXKET CIIy’)KUTh XapaKTEPHBIM MPHUMEPOM TOTO, KaK 3apOXKTAIOTCS CITyXH.
[ToBOOM K BO3HHMKHOBEHHIO CEHCALUU MOCIYXXHJIO TMIOMPOCTY TO, YTO B HA3BAHHOM T'OAY KOJIbIIA
CarypHa Ha KOpPOTKOE BpeMsl IIepeCcTalid OBITh BUIUMBI, «HCYE3IIN», TIO BEIPAKEHUIO aCTPOHOMH-
YeCKOoro KajieHzapsa. MoJiBa MoHsu1a 3T0 BbhIpakeHHe OyKBaJbHO KaK (U3NYECKOE MCUE3HOBEHHE,
T. €. pa3pylIeHne KoJell, U yKpacuia COOBITHE AATbHEHITUMH TOAPOOHOCTIMHE, TPUINIECTBYIO-
LIIMMH MUPOBOM KaracTpode; oTcrona najaeHue o6aoMkoB kosel K ConHily 1 HeM30€KHOE CTOJIK-
HOBEHHE ¢ 3emJiei.

CkoJbKO IIyMy HaJiellajio HEBUHHOE COO0IIIEHNE aCTPOHOMHYECKOT0 KajeHaaps 00 onTuye-
CKOM HMCUYE3HOBEHHUH CaTypHOBbIX Kojell! UeM ke oOycioBiuBaeTcs 3To ucuesHoBeHnue? Kombia
CarypHa O4YeHb TOHKH; TOJIIMHA UX U3MEPSETCS IByMS-TPEMS IeCATKaMU KHIOMETPOB; TIO CPaB-
HEHHIO C UX IMHUPUHOW OHM MMEIOT TONIIUHY Jrcta Oymaru. [ToaTomy, Koraa KojibIia CTaHOBSITCS

25 Tlo coBpeMeHHBIM JaHHBIM, KOMHUTEp COCTONT M3 TBEPIOTO SPa, KUIKOH 0GONOUKH 1 ra3000pasHoii armocdepsl. Bee a1
CJIOW COCTOSIT U3 TEX JKE CaMBIX BEIECTB, HAXOAAIINXCS B Pa3HBIX arperaTHBIX COCTOSHUSAX — TBEPIOM, JKUJIKOM M Ia3000pa3HOM.
(Ilpum. peo.)

26 Eme 3naumtenbHee coziepkaHue MeTaHa B atMocgepe Oojee manekux IUtaHeT — YpaHa U ocobenHo HenrtyHa. B 1944 .
oOHapyxeHa aTMmoc(epa U3 MeTaHa Ha caMoM OombioM ciiyTHHKe CarypHa — Tutane. (Ilpum. peo.)
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K COJ'IHLIy pe6p0M, HX BECPXHUC U HUKHHUEC IMOBCPXHOCTU HE OCBCIIAIOTCA, — U KOJIbIA ACIAOTCs
HeBUAUMBIMU. HeBUAUMBI OHU TaKXKe TOorga, Koraga CTaHOBATCSA pe6p0M K 3CMHOMY Ha6J'IIOI[aTeJ'IIO.

R _ 1936
- ""1.“\‘
T
b
%
I
1943 \ 1929
b
. P
1950

Puc. 66. Kaxue nonoocenus sanumaiom konvya Camypna no omuowenuro k Connyy 6 meue-
Hue 29-n1emnezo obpawjenus nianemsl o opoume.

Konpua CarypHa HaKkJIOHEHBI K IJIOCKOCTH 3€MHOM OpOUTHI MOJ yIJIOM B 27°, HO 32 BpeMs
29-neTHero 06xoaa Mo IUIAHETHOM opOUTE KOJbIla B JIBYX JUAMETPAIBHO MPOTUBOIIOIOKHBIX €€
TOYKax cTaHOBATCS pedpoM K ComHIy M K 3eMHOMY HaOmomareinto (puc. 66). A B IByX APYrHX
TOYKaX, PacloJIOKEeHHBIX Ha 90° OT mepBbIX, KOJIbLIa, HAPOTUB, NoKa3biBatoT ConHiy U 3emiie
CBOIO HAaOOJBIIYIO IIUPUHY, — «PACKPBIBAIOTCS», KAK TOBOPSAT ACTPOHOMBI.

ACTpOHOMVI‘-IeCKVIe dHarpamMmmbi

HNcuesnosenne koner CarypHa HEKOT/Ia CUIIBHO 03a1aumnJio [ anuest, KOTOpbIi ObLT OJIM30K K
OTKPBITHIO 3TOM JOCTONPHUMEUATEIbHOCTHU TUIAHETHI, HO HE OCYIIECTBUII €T0 UMEHHO HM3-3a HEIo-
HSATHOTO McYe3HOBeHUs Koell. Mcropus aTa oueHs mo0omnbITHA. B To Bpemsi cyiiecTBoBa 00bIyaii
3aKpeIUIsATh 32 COOOM MPaBO Ha MEPBEHCTBO B KAKOM-TTHOO OTKPBITHH CBOCOOPa3HBIM CIIOCOOOM.
HanaB Ha OTKpBITHE, KOTOPOE HYKIA€TCs B AaJbHEUIIEM MOATBEP)KICHUHN, YICHBIH U3 OTaceHus,
9YTOOBI €ro He OMepeNuIn JIpyrue, Ipuderaa K MOMOIIM aHarpamMMbl (TIEpEeCTaHOBKU OYyKB); OH
KpaTKo OOBSBIISII O CYIIHOCTH CBOETO OTKPBITHS B (POPME aHArpaMMbl, UCTHHHBIH CMBICII KOTOPOi
OBbUT U3BECTEH JIMIB €My OHOMY. DTO JaBajlo yU€HOMY BO3MOKHOCTH HE CIIela MPOBEPUTH CBOE
OTKpPBITHE, a B ClTyyae MOSBJICHUS APYroro NMpeTeHIeHTa — J0Ka3aTh CBOe mepBeHcTBo. Korma xe
OH OKOHYATENbHO yOeXJalcs B MPaBMUIILHOCTH MEPBOHAYAIBHON JIOTaJIKH, OH PAaCKpPbIBaJl CEKPET
aHarpaMMbl. 3aMETHUB B CBOIO HECOBEPILIEHHYIO TpyOy, uTo CaTypH MMeeT o 00KaM KaKHe-TO MpH-
natky, [anuinel mocnemms cenaTh 3asiBKy Ha 3TO OTKPBITHE M OMYOIMKOBAI CIIEAYIOUIHA Habop
OyKB:

Smaismrmielmepoetaleumibuvnenugttaviras.

Jloragatbcsi, UTO CKpbIBaeTCs MO 3TUM LIM(PPOM, — COBEPILIEHHO HEBO3MOXHO. KoHeuHo,
MOKHO UCTIBITAaTh BCE IEPECTAHOBKH U3 3TUX 39 OyKB U TakuM 00pa30M pa3bICKaTh Ty ppa3zy, KOTO-
pyto coctaBui ["anmuieil; HO npuIUIOCh ObI IPOJIENaTh YyJOBUIIHYIO padoty. KTo 3HakoMm ¢ Teo-

pHel COeIMHEHHMIA, TOT MOYKET BBIPA3HUTh OOIIEe YHCIIO BOSMOXKHBIX 3/I€Ch PA3JIMYHBIX MIEPECTAHO-
BOK (C IOBTOpeHUsIMHU ). BOT OHO
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391
31 51 41 41 21 21 51 31 31 21 21

Yucao 3To cocTouT nmpuMepHo u3 35 uudp (BCIOMHUM, YTO YHCIIO CEKYH]I B TOY COCTOUT
«ronbko» u3 8§ mudp!). Temeps MOHATHO, KaK Xopomio 3abpoHupoBan ['ammiiell cekpeT cBoei
3asBKH.

CoBpeMeHHHK HTaJIbsIHCKOTO yueHoro Kemep ¢ mpucyumm eMy 6ecripuMepHBIM TepIIeHHEM
3aTpaTHIl HEMaJIO TPyAa Ha TO, YTOOBI MPOHUKHYTh B COKPOBEHHBIN CMBICI 3asBKH [ amuies, u emy
Ka3aJIoCh, YTO OH JI0OMJICS 3TOTO, KOT/Ia U3 OIYOJIMKOBAHHBIX OYKB (OITyCTHB /IBE€) COCTaBUII TAKYIO
JATUHCKYIO (pazy:

Salve, umbistineum geminatum Martia proles
(ITpuset Bam, Gnu3HeI B, Mapca HOpoXJICHHE).

Kenunep 6b11 yOexxieH, uro ["anuieit OTKpbUT TeX JBYX CIYTHUKOB Mapca, cyliecTBOBaHUE

KOTOPBIX ITOA03pE€BAI OH CaM27 (OHI/I B HGﬁCTBHTGHBHOCTI/I H ObLIH OTKPBLITEI HO CITYCTS IBA C I10JIO-
BUHOM Beka). OxpHako octpoymue Kemepa Ha 3ToT pa3 He npuseno Kk nenu. Korga [Nanuneit pac-
KpBbLI, HAKOHEL], CEKPET CBOEH 3asBKH, 0Ka3aJ0Ch, YTO (pa3a — eciau IByMs OyKBamMH NpeHeOpeub
— TaKOBa:

Altissimum planetam tergeminum observavi
(Beicouaiimyo MmuaHeTy TPOHHO Ha0Ioaa).

N3-3a cnaboctu cBoeit TpyOb! ["anuieil He MOT TOHATH UICTUHHOTO 3HAYEHUS 3TOTO «TPOW-
HOTO» 00Opa3za CaTypHa, a KOT/ia CITyCTS HECKOJBKO JIET OOKOBBIE MPHUIATKU TUIAHETHI COBEPIIEHHO
vcuesnu, ['anuneit peurwi, 4to omuoCcs U HUKaKuX npuaatkoB y CaTypHa HeT.

OTxkpbITh KONbIa CaTypHa MOCYACTIMBHUIIOCH TOJBKO uepe3 mosBeka Itoiirency. ITonoOHO
lanunero, oH He cpa3y OMyOIMKOBAJ CBOE OTKPBITHE, & CKPBUT JOTAAKY MO/ TAHOMUCKIO:

Cnycts Tpu TOona, YOSIUBIINCH B TIPABMIIBHOCTH CBOEH noraaku, ['toiireHc oOHapoaoBa
CMBICII 3asIBKH:

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

(Konb1iom OKpy>KeH TOHKUM, IJIOCKUM, HUTTIE

HC MMPUKACAIOIUMCS, K SKIIUIITUKE HaKHOHCHHBIM).

lNnaHeTta ganbwe HentyHa

B nepBom uznanuu stoit kauru (1929 1) s nmucan, 4To MoCienHss U3BECTHAS HaM TUIaHETa
conHeuHoM cucteMbl — HentyH, Haxogsmuiicsa B 30 pa3 nansuie ot ConHua, yeMm 3eMisl. Yke BO
BTOPOM M3JJaHUH KHUTH sl HE MOT [IOBTOPUTH 3TOT0, MOTOMY uTO 1930 . nprbaBui K HaIIel coiHed-

27 OuesnzHO, Kemiep pyKoBOACTBOBAJICS TIPH 9TOM IPENONAraeMoii IPOrPecCHeii B YHC/e CIlyTHUKOB ILIAHET; 3Has, UTo Y
3eMIu OIUH CIIYTHUK, a y FOmuTepa 4eThIpe, OH CUNTal ECTECTBEHHBIM CYIIECTBOBAaHHE y IPOMEKYTOUHOM MIaHeTsl, Mapca, AByX
CIyTHUKOB. [10M00HBIH X0 MBICTM 3aCTaBHJI U APYTHX MBICIUTENEH MO03peBaTh HAIMYHUE ABYX MapCOBBIX CITyTHUKOB. Y Boib-
Tepa B aCTpOHOMU4ecKoH (anTaznu «Mukpomerac» (1750 r.) HaxoauM yIOMUHAHUE O TOM, YTO €r0 BOOOpakaeMble My TeIIeCTBEH-
HUKHY, TpUOIM3UBIINCE K Mapcy, yBUAGIH «B€ JyHBI, CIy)Kall[le ITON IUIaHeTe U A0 CHUX MOpP CKPHIBAIOIIUECS OT B30pa HAIIMX
acTpoHOMOB». B emie panee HanucanHbIxX «llytemectBusx ['yanusepa» Cudra (1720 1) mMeeTcs CXOJHOE MECTO: aCTPOHOMBI
JlamyThl «OTKPBUIH ABYX CITyTHHKOB, 00palaiomuxcs okoao Mapca». OTH JII00O0IBITHBIE AOTaIKH Oy YHIIH IIOJTHOE TOATBEPIK/Ie-
Hue auuib B 1877 1., koraa Xost oOHapy K CyLeCTBOBaHHUE JABYX CITyTHHKOB Mapca ¢ IIOMOIIBIO CHIIBHOTO TEJIECKOMa.
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HOM crcTeMe HOBBIH 4lieH — JAEBIATYIO0 KPYIHYIO TUIaHeTy, oOpararonytocs okoiao ConHia ganee
Henrtyna.

OTkpbITHE 3TO HE OBUIO MOTHOW HEOXKUJIAHHOCTHIO. ACTPOHOMBI JIaBHO YK€ CKIIOHSUIUCH K
MBICITU O CYIIECTBOBAaHWU HEU3BECTHOM IutaHeThl najee Henryna. Hemunorum Oonbme 100 net
Ha3a/1 KpailHel IIaHeTON COJIHEYHOU cUCTeMbI cuuTaics YpaH. Hekoropbie HenmpaBUiIbHOCTH B €T0
JBUKCHUU HABEJIHM Ha MOJI03PEHHE O CYLIECTBOBAHMH elle Ooliee AalleKoi MIaHeThl, MPUTSKEHNE
KOTOpO HapylIaeT pacyrcieHHbIN Oer YpaHa. MaremaTuueckoe uccleI0BaHUE BOIIPOCa aHTIIHIA-
CKHUM MaTeMaTUKOM AJamMcoM U (hpaHIly3cKUM acTpoHOMOM JleBepphe 3aBepIInioch OJIeCTIIUM
OTKPBITHEM: 3all0JI03PEHHAs TU1aHeTa Obllla YCMOTpEHa B TEIEeCKON. Mup, OTKPBITHIN «Ha KOHUHKE
nepa» BBIYUCIUTENCH, ObLIT OOHAPYKEH U YEIIOBEUECKUM ITIa30M.

Tak 6611 oTKpBIT HentyHn. BniocnenctBuu okasanock, uro BiusHue HentyHna He 0ObscHsET
0e3 ocTaTka BCeX HEMPaBWJIbHOCTEH B IBIKEHUH YpaHa. Toraa BeIABUHYTA Oblia MBICIIb O CYIIIe-
CTBOBAHMH €Ille OAHON 3aHENTYHHOU TuiaHeThl. Ha/o OblI0 ee OThICKaTh, U BHIYMCIUTENIN CTAlIN
pabotatb HaJ 3TOM 3a1aueii. [Ipenoxens! ObLIN pa3HOOOpA3HbIE BAPUAHTHI €€ PELICHUS: AEBITYIO
IUTAHETY OTHOCUJIM Ha pa3inuHble paccTosHUS oT CoNHIA U HaJIeNsUId pa3bIlCKMBaeMoe HeOeCcHOe
TEJIO pa3IMYHON MaCCOM.

B 1930 r. Teneckor, HaKOHEIl, U3BJIEK U3 MpaKa OKPauH COJIHEUHOW CHCTEMbl HOBBIHA YWJICH
Halllel JIaHETHOM CeMbH, MONMy4YHBIINUN Ha3BaHue [1myToHa. DT0 BaXkKHOE OTKPBITHE OBLIO ClIETaHO
MOJIOJIBIM aMEPUKAHCKUM acTpoHOMOM Tom0o0.

[T1yTOH Kpy>XUTCA MO MyTH, BECbMa OIM3KOMY K OJJHOW M3 OpOUT, KOTOpBIE ObLIN MPEIBbI-
YUCJIEHBI 3apaHee. TeM He MeHee, [0 YTBEPKACHUIO CIIELMAINCTOB, HEIb3sl B ’TOM BHJIETh Y/lauH
BBIUMCIIUTENS; COBMA/IEHUE OPOUT B JAHHOM cllydae He 0oJiee Kak JI00OMbITHAS CITy4ailHOCTb.

Yrto MbI 3HaeM 00 3TOM HOBOOTKpHITOM Mupe? Iloka HEMHOrO; OH Tak JajeK OT Hac U TaK
ckyno ocseniaercss CONHIEM, UTO B CUIIbHEHIIINE NHCTPYMEHTHI C TPYJOM Y1aJIOCh U3MEPUTD €TI0
nuameTp. OH okazancst paBHbIM 6000 KM, T. €. OKOJIO TTOJIOBUHBI IMaMeTpa 3eMJIH.

[TnyTon nBuxketcst BOkpyr CoHIla O TOBOJIBHO BBITAHYTOM (9kcueHTpucuret 0,25) opoure,
3aMETHO HakKJIOHEHHOH (17°) K MI0CKOCTH 3eMHOM OpOuTHI, Ha pacctosiHUU oT ComHna B 40 pas
OonbieM, yeM 3emuia. Oxono 250 et 3aTpayuBaeT MIaHeTa, YTOObl 000MTH 3TOT OTPOMHBIN MYTh.

Ha ne6e ITnyrona Comuue cetut B 1600 pa3 cinabee, yem Ha 3eMHOM. OHO BHIHEETCS
MaJICHbKHM JIUCKOM B 45 yIJIOBBIX CEKYH/[, T. €. IPUMEPHO TAKOM BEJIMYMHBI, KAKUM Mbl BUIUM
FOnurep. UHTEpecHO, 0OAHAKO, YCTAaHOBUTH, UTO CBETUT sApue: ConHue Ha IlnyTroHe win nonHas
Jlyna Ha 3emue?

OkxkasbiBaetcs, nanekuil [ImyToH BoBce He Tak OOIENeH COJHEYHBIM CBETOM, KaK MOXKHO
nymath. [lonnas Jlyna ceetut y Hac B 440 000 pa3 cnabee Conuna. Ha neGe xe [Tmyrona queBHOe
cBeTmio ciabee, yuem y Hac, B 1600 pa3. 3HauuT, spkocTh conHeuHoro cBeta Ha [1myrone 440 000/1
600, 1. e. B 275 pa3, cuibHee, ueM cBeT nonHou JIlyHsl Ha 3emie.

JIHEeBHOE OCBEIlIEHHE TaM PaBHO OCBEIICHMIO 275 MOoNHbIX JIyH U pa3 B 30 spue camoii cBe-

Ti0i 6enoit Houn B [letepOypre. HasbiBare IlmyToH 1japcTBOM BEYHOH HOUYM OBLIO OBl O3TOMY

HENPaBHIIBHO. >

MNnaHeTbI-KapnuKu

JleBATh KpYNHBIX IUIAHET, O KOTOPBIX MBI IO CHX MOp OeceloBaid, HE UCUEPIIBIBAIOT BCETO
IUTAHETHOTO HAaceJICHUs Hallel coyiHeyHoW cucteMbl. OHM TOJIBKO HauboJiee 3aMETHBIE 10 BEJH-
ymnHe ero npeacrasurenu. Kpome Hux, okono ConHIa Kpy»KUTCSI Ha pa3HbIX PACCTOSHUSX MHOXKe-
CTBO ropaszio 6osee MeNKKX IUIAaHETOK. DTU KapJIMKH IJIJAHETHOTO MUPa Ha3bIBAIOTCS aCTEPOUIAMU

3 [IpaBna, Temmeparypa HOBEpXHOCTHU TaM, BeposiTHO, HIke —220 °C. B cuiy storo [limyToH, o4eBHIHO, AHIIEH aTMOCchepsl,
TaK Kak OOJBIIMHCTBO Ia30B P TAKOH TeMIepaType HaXOIUTCS B TBEPAOM WM KMAKOM cOCcTOSHUU. ([Ipum. ped.)
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(OyxBanbHO — «3BE3/I0MOA00HBIMIY), UM IPOCTO «MaJbIMU MIaHeTamu». Haunbonee 3HaunTENb-
Has u3 HuX, Llepepa, umeer B nmonepeunuke 770 KM; OHa 3HAYUTENHHO MeHbIIE JIyHBI IO 00BEMY,
IPUMEPHO BO CTOJIBKO K€ pa3, BO CKOJIbKO cama JlyHa MeHbIle 3eMIu.

[TepBast u3 maneix mnaHet, Llepepa, oTkpbiTa ObUIa B MEPBYIO HOYB MPOHLIOTo cTonetus (1
suBaps 1801 r.). B Teuenune XIX B. ux 6bu10 oOHapyxeHo cBbiie 400. Bce manbie miaHeTh ABU-
xKyTcsa Bokpyr ConHila, Mex 1ty opoutamu Mapca u FOnurepa. J[o HemaBHEro BpeMeHu CYUTaloch
MO3TOMY YCTAHOBJICHHBIM, YTO aCTEPOMJIbI CKYUYEHBI KOJIBLIOM B HIMPOKOM MPOMEXKYTKE MEXKIY
opOUTaMH BYX Ha3BAaHHBIX IJIAHET.

XX B. 1 B OCOOCHHOCTH CaMbl€ HEJJaBHUE TOAbl Pa3IBUHYIHN IPAHUIIBI MTOSICA ACTEPOHUIOB.
Ve HaliIeHHBIN B KOHIIE Mpouuioro Beka (1898 1) Opoc BeicTynan 3a 3TH Mpeessl, IOTOMY YTO
3HAYUTETIbHAS YacTh €ro MyTH HaXOAUTCs BHYyTpU opouTsl Mapca. B 1920 r. actpoHOMBI HaTKHY-
JUCh Ha acTepou [ maanero, myTk KOTOPOro nepecekaet opouty FOnurepa u mpoXoAuT HEAANEKO
ot op6utsl CarypHa. Actepous ['unanpro 3ameuaresieH ¥ B APYroM OTHOIICHUU: U3 BCEX U3BECT-
HBIX TUTAHET OH 00JIaZlaeT Ype3BbIUaifHO BBITSAHYTON OpOUTOH (9KcLeHTpHucHTeT ee paBeH 0,60), k
TOMY >K€ BCETO CHUJIbHEEe HAaKIIOHEHHOH K TIOCKOCTH 3€MHOM OpOUTHI: 1ol yriioM B 43°. OTMeTHM,
KCTaTH, YTO HAMMEHOBAHHE CBOE TJIAHETKA MOMy4ymia B uecThb [ uaansro-u-Kactumbs, repost peBo-
JIOIMOHHOM 00pbObI MEKCUKHU 32 HE3aBUCUMOCTb.

Eme 6onee pacimupuiiack 30Ha KapiaUKOBBIX T1aHeT B 1936 ., korjaa OTKPBIT ObLIT acTepOr/]
¢ skcieHTpucuteToM 0,78. HOBBIH uieH Halllel COTHEYHOW CUCTEMBI MOTYYUII Ha3BaHUuE AJIOHHUC.
Oco0eHHOCTh HOBOOTKPBHITON TJIAHETKU Ta, YTO B HauboJee yJaJeHHOM TOYKE CBOETro IMyTH OHA
orxonuT oT ConHia moutu Ha pacctosHue Onutepa, B OmkaiIiei xe MpoXoauT HEeJaleKo OT
opouTsl Mepkypus.

Haxonerr, B 1949 1. oTkpsiTa Manas mianera Mkap, iMerolias UCKIIOUnUTeNbHY0 opouty. Ee
skcueHTpucuteT paseH 0,83, Haubombiee ynanenue ot ConHia BABOE OOJbIle pagnyca 3eMHON
OpOUTHI, 2 HAMMEHbIIIEEe — OKOJIO OAHOMN MATOM paccTosHus or 3emuu 1o Connua. Hu ogna u3
M3BECTHBIX IIaHET He moaxoauT K CoiHIly Tak 61au3ko, kak Mxap.

Cucrema peructpaiyy BHOBb OTKPhIBAEMbIX aCTEPOUIOB HE JIMIIeHa 001Iero nHTepeca, TaK
KaK MOKET OBbITh C yCIIEXOM MPUMEHEHA U He JJIsi aCTPOHOMUYECKHUX LIeTeH.

CHauana BBIMHMCHIBACTCS TOJ OTKPBITHS IUIAHETKH, 3aTeM OyKBa, O3HAYAOIasl MMOIyMECSI]
OTKpbITHs. Tak Kak B TeUEHUE MOTyMecsIia HEPEAKO OTKPHIBAIOT HECKOJIBKO ITIAHETOK, OHU 000-
3HA4YarOTCs BTOPHIMU OyKBamH B nopsiike andasurta. Eciau 24 OykB He XBaTaeT, MOBTOPSIOT UX CHa-
yaja, HO ¢ yuciaaMu okosio Hux. Hanpumep, 1932 EA, ectb actepoui, OTKpbITHIM B 1932 I. B niep-

BOH MOJIOBUHE MapTa, 25-i no cuety. [locne Beruucienns opOUTHI BHOBb OTKPBITOM MIaHETHI OHA

II0JIy4aeT MOPSAAKOBBIA HOMED, a 3aTeM U nwst. >’

[To pacdyeram 4KCIIO ACTEPOUIOB B COTHEYHON CUCTEME TOJKHO OBITH mopsiika 40—50 Thicsy.

B nacrosiiiee Bpems 4MCII0 YIOBIEHHBIX aCTPOHOMAMH IIJIAHET-KAPJIMKOB MPEBBILIAET M10JI-
TOPBI THICSTYU: U3 HUX CBBIIIIE COTHU OTKPBITO acTpoHoMaMu CruMensckoit oocepBaropui (B Kpeimy,
Ha Oepery UepHOro Mopsi), IJIaBHBIM 00pa3oM CTapaHUSIMHU YCepaHOTo JoBIa acteponoB [ H.
Heyiimuna. Uurarens He yIUBUTCS, BCTPETUB B CIIMCKE MaJbIX IUIAHET TaKUE UMEHa, Kak «Bna-
nuieHa» (B uectb Bnagumupa Unbuua Jlennna), a Takke «Mopo3oBus» u «@urnepus» (B 4ecTb
nccens0yprekux repoes), «Cumensa» u ap. [lo unciay OoTKphITBIX acteponoB CuMen3 3aHH-
MaeT OIHO U3 MEePBBIX MECT Cpeiu 00CcepBaToOpuili MUpa; MO pa3paboTKe TEOPETHUECKUX BOIPOCOB
CBSI3aHHBIX C aCTEPOMJIaMH, COBETCKasl aCTPOHOMHS TaKXKE 3aHUMAeT BUJHOE MECTO B MUPOBOM
Hayke. MHcTutyT Teoperndeckoit actponomun Axkagemuu Hayk CCCP (B IletepOypre) B TeueHue

% Monasnsiomee GOTBIIMHCTBO acTepOUI0B HOCHUT KEHCKUE UMEHA, B3AThIE U3 MU(OIOTUH HAPOJOB, THOO0 U3 YHCIIA PACTIPO-
CTpPAHEHHBIX )KEHCKUX MMEH, TN00, HAaKOHEIl, Ha3BaHUs 00pa3yloTcs MPHCOESANHEHHEM KEHCKOTO OKOHYAHMS K (aMHINU H3BECT-
HOTO Y4€HOTO MU K reorpaduueckoMy Ha3BaHHMIO — Ha3BAHHIO TOPOJA MM MECTOIMONOXeHHs obcepBaTopuu. Tak oOpa3oBaHEL,
HarpuMep, Ha3BaHUA acTepouioB benomonsckas, MockBa. HekoTopbie 0cOOCHHBIE acTepOUABI HOCAT MYKCKUE UMEHA. TakoBEI,
Hanpumep, 15 mpoanyes (Axuni, ['ektop u np.), a Takxke yrnoMsHyTsle Dpoc, [unansro, ['epmec. (Ilpum. peo.)
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MHOTHX JICT IIPOBOJIUT MPEIBLIYUCICHHE MOJI0KEHUI OOJIBIIOTO YHCIIa MAJIBIX TUIAHET U YITydIIe-
HHUE TCOPHH UX JIBIKCHUU. IHCTUTYTOM €XKErolHO MyOIUKYIOTCS MPEIBBIUMUCIICHHBIE TTOJIOKCHUS
Ha HeOe MaJIbIX IJIaHeT (Tak Ha3bIBaeMble AeMepH Ibl) I BCEX 00CEpBaTOpHA MHpA.

Pa3mMepbl MaJibIX MJ1aHET KpaitHe pa3HooOpa3Hbl. Takux KpymHbIX, kKak Llepepa niu [Tamnana
(mmametp 490 kM), HACUMTHIBACTCS CPEM HUX BCETO HECKOJIbKO. OKOJIO CEMU JIECITKOB aCTEPOH-
JI0B 00naatoT nomnepedyHuKoM cBbitie 100 kM. borbinas 4acTh U3BECTHBIX TNIAHETOK UMEET B JTHa-
metpe ot 20 1o 40 kM. Ho ecTh MHOTO U COBCEM «KPOIICYHBIX» aCTEPOUIOB, THAMETP KOTOPBIX
€l1Ba JIOCTHraeT 2—3 KM (CJIOBO «KPOIICYHBII» B3ATO B KABBIUKH, IOTOMY YTO B YCTaX acCTPOHOMA
€r0 HaJI0 IOHMUMAaTh OTHOCUTEIILHO). XOTsI OOHAPYKEHBI JAJIEKO €IIe HE BCE YICHBI KOJIbIIA aCTePO-
UJIOB, €CTh BCE KE OCHOBAHMUS YTBEPXK/IaTh, UTO COBOKYITHASI Macca BCEX aCTEPOUIOB, OTKPHITHIX U
HEOTKPBITHIX, cocTanisieT okoio 1000-# gonm macchl 3eMHOTO miapa. [lonararot, 4To OTKPBITO MOKA
He 6osiee 5 % TOro YKcia acTepOHI0B, KOTOPOE MOXKET OBITh JOCTYITHO COBPEMEHHBIM TEJIECKOIIaM.

«MoxHO ObUIO OBI TyMaTh, — TIKCAJ HAIll JIYYIIHiA 3HaTOK 3TUX tuianetok [.H. Heyiimun, —
4TO (PU3NYECKHE CBOMCTBA BCEX aCTEPOMIOB MPUOIU3UTEIHLHO OMHAKOBBI; B ICHCTBUTEIBHOCTH
K€ MBI CTaJIKUBACMCsI C TOPA3UTEIbHBIM pazHooOpasueM. Tak, y)ke onpeeseHus OTPpaKaTeIbHOMI
CIOCOOHOCTH MEPBBIX YEThIPEX aCTEPOUIOB MoKa3aiu, uto Llepepa u [1annana orpakaroT CBeT, Kak
TEMHBIE TOpPHBIE MTOpoibl 3emitn, KOHOHA — Kak cBeTiIbie MOpoibl, Becta — mogooHo OesbiM oba-
KaM. DTO TeM OoJiee 3araJoqHo, YTO ACTEPOHIBI 10 CBOCH MAJIOCTH HE MOTYT YIEPKaTh OKOJIO ce0s
aTMocQepbl; OHH, HECOMHEHHO, JIMIICHBI MTOCIIEHEH, M BCIO Pa3HUILy B OTpaXKaroliel crocoOHo-
CTH IPUXOUTCSI IPUITUCATh CAMHM MaTepHajiaM, U3 KOTOPBIX COCTOUT MIOBEPXHOCTh TUIAHETHI».

HexkoTopbie Majble TIaHeThl 00HAPYKHUBAIOT KojieOaHus OJiecKa, CBUICTEIILCTBYIOIIHNE 00 NX
BPAIIICHUN BOKPYT CBOMX OCEH U HETIPaBHIBLHOU (opMme.

Hawwu 6nuxanwumne cocegmn

YrnoMsiHyThI B MpeAbIAYLIeH CTaTbe acTepoua AJOHUC BBIACNACTCA CPeA IPYyTUX He
TOJIKO YPE3BBIYAHHO OOJIBIITON, YUCTO KOMETHOM BBITSIHYTOCTBIO CBOECH opOuTHl. OH 3aMeuaTesIcH
U TE€M, YTO TIOJXOJIUT OYCHb OJIM3KO K 3emiie. B roji cBoero oTkpeITHs AJOHHUC TIPOJIETEN Ha pac-

CTOSTHUU 11/2 MUJUTHOHOB KM oT 3emun. [IpaBna, Jlyna 6mke k Ham, HO Beab JIyHa, X0Ta U 3Ha-
YUTEJBHO KPYIIHEE aCTEPOUJIOB, PAHIOM HI)KE UX: OHA HE CAMOCTOSATENbHAS IJIAHETA, a CILyTHUK
rtaneTsl. J{pyroit acrepoun — AMOIIIOH — TAK)KE BIIPABE YHCIUTHCS B CIIUCKE TUIAHET, CAMBIX OJIH3-
KHX K 3eMJjie. DTOT acTEpOM I IPOLIEI B I'0J] CBOET0 OTKPBITUSL HA PACCTOSIHUM BCETO 3 MUJJIMOHOB
KM 0T 3emiu. Takasi IuCTaHIMs JOJKHA OBITh MPU3HAHA (Ha IUIAHETHYI0 MEPKY) OYEHb KOPOTKOM,
noToMy 4to Mapc He npubamxaeTcs K 3emiie MeHee YeM Ha 55 MUJIMOHOB KM, a Benepa nmoaxoaut
K HaMm He Oomke 40 MuTnoHoB kM. JIro60onbITHO, uTO K BeHnepe TOT e acTepou 1 npuomKaeTcs
eme tecuee: Bcero Ha 200 000 xm — BaBoe Ommke, yem Jlyna k 3emute! Bonee TecHoro commxenus
IJIAHET MBI B COJIHEYHOI CHCTEME HE 3HAEM.

OTOT Halll IUIAHETHBIM cOCe/l 3aMedaresieH elle U TEM, YTO OH OTHOCHUTCS K YHCILY CaMbIX
MaJIEHbKUX IIIAHET, 3apETUCTPUPOBAHHBIX aCTPOHOMaMHU. J[naMeTp ero He 0osbIIe 2 KM, 8 MOXKET
ObITh, 1 MeHbIIe. B 1937 1. Ob11 OTKpBIT acTepous [epmec, KOTOPBIN MOXKET HHOTA COMTU3UTHCS C
3emJiell Ha pacCTOSIHME TOTO )K€ NopsKa, kakoe otaenseT oT Hac JIyny (500 Teicau km). Auamerp
€ro He IpeBbIIIacT 1 KM.

[ToyuntenbHO paccMOTpPETh HAa 3TOM IPUMEPE, UTO O3HAYAET HA A3bIKE ACTPOHOMUU CIIOBO

«ManeHpkuit». Kpomeunslit acrepousi, umeromuii B oobeme Beero 0,52 KM3, T. €.

520 000 000 m°,
€CIIM OH IPaHUTHBIN, BECUT IIPUMEPHO
1500 000 000 T.
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W3 Ttakoro mMarepuana MOXKHO Obuto ObI Bo3BecTH 300 TakMX COOpYKEHHUH, KaK XeorcoBa
nUpaMUa.

Brl BuanTE, Kak CBOEOOpa3HO HA/IO MOHUMATD CIIOBO «MAJICHBbKHIN», KOTJIa ero yrnoTpeoser
ACTPOHOM.

MonyTumku OnuTepa

Cpenu 1600 u3BeCTHBIX TIOKA aCTEPOUIOB BBIJENAETCS CBOMM 3aMeUaTelIbHBIM JIBHKEHUEM
rpynna U3 NATHAIATH MalbIX [JIaHET, KOTOPhIM MPUCBOCHBI UMEHA repoeB TpOosSHCKOW BOMHBI:
Axunn, Ilampoxkn, I'ekmop, Hecmop, IIpuam, Acamemnon v 1. 1. KaXXJplil «TPOSHEI» KPY>KUTCS
oxosio ComHIa Tak, 4to oH, FOnutep u ConHile B 11000i MOMEHT PacloJIOKEHbI B BEPIIIMHAX PaB-
HOCTOPOHHETO TPeyroiibHUKa. « TPOSHIIEB» MOXKHO CYMTATh CBOCOOPA3HBIMU MomyTyrkamu KOmu-
Tepa, KOTOPbIE COMTPOBOXKIAIOT €r0, OCTAaBasACh Ha OOJBIIIOM PACCTOSHUU: OJTHU HaxoAsaTcs Ha 60°
Briepenu FOnurepa, qpyrue — HACTONBKO YK€ T03a/IM HETO M BCe 3aBepIIatoT 000poT okoso ConHia
B OJTHO U TO K€ BpeMSI.

PaBHOBecuHe 3TOTO MIaHETHOTO TPEYTOJIbHUKA YCTOMYHBO: €CITH OBl aCTEPOMI BBIIIEI U3 CBO-
€ro MOJIOKEHUS, CHIIbI TATOTEHHSI BEPHYIIH OBl €r0 K TOKMHYTOMY MECTY.

3a/1011T0 A0 OTKPBITHS «TPOSHIIEB» MOJOOHBIN cly4yail MOJBUKHOTO PABHOBECHSI TPEX MpH-
TATUBAIOIIUXCS TEJ OBLI MPEAYCMOTPEH B YHCTO TEOPETUUYECKUX HCCIETOBAHUSIX (PAHIIy3CKOTO
marematuka Jlarpamxka. OH paccMaTpuBai 3TOT Ciyyail Kak JIFOOOMBITHYIO MaTeMaTU4yecKylo
3a/lauy | IoJiarall, 4To eBa Jiu Iie-HUuOyab BO BCEICHHON MOA00HBIE COOTHOIICHHS OCYIIECTBIIS-
IOTCSl peasibHO. YCepIHbIC MOMCKU aCTEPOUJIOB IIPUBEIU K TOMY, YTO AJIsi TEOPETHUECKOTO Cclyyast
Jlarpanska HaiineHa Obula peasibHas WITIOCTpAIMs B MpeeNax Halleld cOOCTBEHHOM MIIaHETHOU
CUCTEMBI. 3/1eCh HAIVISIIHO OOHAPYKUBAETCS, KAKOE 3HAYCHHE I Pa3BUTHUS ACTPOHOMHUH HMEET
TIIATEIbHOE U3YyYEHHE TEX MHOTOUMCIICHHBIX HEOECHBIX Tell, KOTOpble 00BbEeIMHSAIOTCS O] HauMe-
HOBAHHMEM MaJbIX IJIAHET.

Yyxune Hebeca

Msl coBepmMiu yk€ BOOOpa)kaeMblil MepeneT Ha MOBEpXHOCTh JIyHbI, YTOOBI OpOCHUTH
OTTy/a OeTIIbIi B3NS HA HAlly 3eMITIO M IPyTHe CBETUIIA.

[ToceTnm Tenepb MBICIEHHO IUIAHETHI COTHEYHOW CUCTEMBI U MOM00YEeMCSl OTKPBIBAIOIIH-
MUCS OTTy/la HEOECHBIMU KapTHHAMHU.
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C Benepuni

C Knumepa

C Meprypus
C Camypra

C ¥pana

C Henmyna

C Mapca C Maymowxa

Puc. 67. Buoumvie pazmepor Connya ¢ 3emau u opyeux niarnem (PUCYHOK HYHCHO Oepicamb
Ha paccmosinuu oxono 50 cm)

Haunewm ¢ Beneput. Ecnu 661 arMocepa Oblia TaM JOCTATOYHO MPO3pavHa, MbI YBUIETH ObI
nuck CouHIla, BABOE OOJBIIHI O TIJIOMIATH, YeM TOT, KOTOPBIN cHsieT Ha HareMm Hebe (puc. 67).
CootBerctBeHHO 3ToMy CoOJHIlE MOChUIaeT Ha BeHepy BaBoe Oonblile TEIUla UM CBETa, YeM Ha
3emutro. Ha HouHoM HeOe Beneps! Hac mopasmina Obl 3B€3/1a HeOOBIYaitHOM SIPKOCTH. ITO — 3eMis,
cusiIolIas 37eck ropas3zio spue, ueM Benepa y Hac, X0Ts pa3Mepbl 00erX IIaHET MOYTH OIMHAKOBBI.
Jlerko moHsATH, MoYeMy 3To Tak. Benepa kpyxutcs okono Comurna ommxe, ueM 3emitst. [Tostomy B
nopy HauOonblIel ee O1M30CTH K 3eMiie Mbl COBCEM HE MOXKEM €€ BHJIETh: OHa oOpalleHa K HaM
HEOCBEIICHHON CTOpOoHOU. OHA O KHA HECKOJIBKO YIAJUTHCS B CTOPOHY, UTOOBI CTaTh BUAMMOM,
Y TOTJa CBET UCXO/MT JIUIIb OT Y3KOTO Cepra, COCTABIISAIONIEro HEOOBIIYIO YacTh Aucka BeHepsl.
3emutst ke Ha HeOe BeHepsl B mopy HauOOMbINEH OIU30CTH K HEM CBETHT HOJIHBIM JTUCKOM, KaK
y Hac Mapc B nnpotuBocTosiHud. B utore 3emiist Ha HeOe Benepsl, HaxoasaCh B MOTHOM ¢ase, cBe-
TUT B IIECTh pa3 sApue, ueM Benepa y Hac npu HauOobIIeH ee SPKOCTH, €CITU TOJIBKO, TOBTOPSIEM,
He0o HalIeil cocelku BIOJIHE sICHO. Bbu1o Ob1, 0THaKO 3201y I€HHEM TyMaTh, 4YTO 3eMHOE CHSTHHE,
OOMJIBHO 3aJIMBasi HOYHYIO TOJIOBHHY BeHepbl, MoxeT 00yCIOBUTh €€ «IIeTeIbHbIA CBET»: OCBe-
meHre Benepsl 3emMiieli paBHO 1O CBOEH CHIIE OCBEIICHUIO HOPMaJIbHOM CBEYH C pACCTOSAHUS 35 M;
3TOr0, KOHEYHO, HEZJ0CTAaTOYHO, YTOOBI TOPOAUTH SIBJICHHE IIETIEIbHOTO CBETaY.

K cBety 3emnu Ha HeOe BeHnepsl mpucoeInHIETCS HEPEIKO eIe cBeT Hamiel JIyHbI, KoTopas
cama 1o cebe cHseT 3/1eCh B ueThipe pasza sipue Cupuyca. EnBa nmu Bo Bcell COTHEUHOU CHUCTEME
HalieTcss 00beKT OMcTaTeNbHee ABOMHOTO cBeThIa 3emits — JIyHa, ykpamaroniero He6o Benepsr.
HaGmronatens Ha BeHepe 3HaunTeIbHYIO YacTh BpeMEeHH BUe Obl 3eMitto U JIyHy pas3ienbHo, a
B TEJIECKON pazuyauch ObI OTTYy/Ia AaXKe JIeTaIl JTyYHHON TOBEPXHOCTH.

Hpyras mianera, sspko cusronias Ha HeOe Benepbl — Mepkypuid, ee yTpeHHsSI U BEUCPHSIS
3Be31a. BopoueM, u ¢ 3emiau Mepkypuil BUIEH SPKOUM 3BE3/10M, Neped KOTOPOH MEPKHET CBET
Cupuyca. Ha Benepe sta nimanera CBETUT MOYTH B TPU pa3za sipue, 4eM Ha 3emiie. 3ato Mapc cuser
B 2/ pasa ciabee: 4yTh TycKJjee, 4eM y Hac cBeTuT FOmuTep.

Yrto Kacaercs HEMOABM)KHBIX 3BE3/, TO OYEPTAaHUS CO3BE3/IMI COBEPIICHHO OAMHAKOBBI Ha
HeOe Beex miaHeT coHeuHou cucteMbl. C Mepkypus, ¢ FOnutepa, ¢ Carypna, ¢ Hentyna u ¢ [1my-
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TOHA MbI YBUJICIIU OBI OIHH U TC KC 3BC3/IHLIC Y30PhI. Tak Benuko YAaJICHUEC 3BC3M 110 CPABHCHUTIO
C INIAHCTHBIMH PACCTOAHUAMMU.

* % %

YmunmMmces ¢ Benepsl Ha ManeHbkuil MepKypuii, nepeHeceMcsl B CTPAHHBIA MUP, JIMILIEHHbBIN
arMocdepsl, He 3HAIOUINI cMeHbI JHS U HOud. CONTHIE HETIOABUYKHO BUCHT 37IeCh Ha HeOe OrpoM-
HBIM JTUCKOM, B IIECTh pa3 0oJbIKM (I10 IUIomiaau), yeM Ha 3emuie (puc. 67). Hama mianera Ha
Hebe MepKkypus CBETUT IPUMEPHO BABOE sipue, yeM Benepa Ha 3emHoM HeOe. Cama Benepa cusiet
311ech HEOObIYaHO sipko. Hukakas 1pyrast 3Be3/1a WK MJIaHeTa HUTJE B HAlllel CUCTEME He CBETUT
TaK OCJIeNUTEeIbHO, Kak Benepa Ha yepHom, 6e300maunom Hebe Mepkypus.

* % %

[Tepenecemcst Ha Mapc. ConHIle KaXKeTcsl OTCIO/Ia IUCKOM, BTPOE MEHBIIUM I10 TUIOIIAIH,
yeM ¢ 3emun (puc. 67). Hamr coOcTBeHHBIN MUp cusieT Ha HeOe Mapca yTpeHHel 1 BeUepHeH 3Be3-
JI0ii, Kak y Hac BeHepa, HO Tyckiiee ee, MPUMEPHO Tak, Kak Mbl BUauM FOmuTep. 3emiis HUKO-

I7la He BHJIHA 37IeCh B CBOCH MONHOMU (ha3e: MapcuaHe MOTn Obl BUAETh Cpazy HE OOJbIIe 34 ee
mucka. Hamra Jlyna Buna Obita 661 ¢ Mapca npoctomy Ti1asy 3Be3/101, OYTH CTOJIb XKe SIPKOH, KaK
Cupuyc. B Teneckon u 3emiist u comyTcTByromas e Jlyna nmokasanu Obl cBou (hazbl.

Topazno Gomblie BHUMaHUS JOJDKEH MPUBIEKATh K cebe Ha MapcoBOM HeOe OmvKaimii
cnyTHUK Mapca — @oboc: mpu HUUTOKHBIX cBOUX pasmepax (16 kM B quameTpe) OH HAaCTOJIbKO
61130k K Mapcy, uto B iepuo/y «mosiHodobocus» cuser B 25 pas sipue, uem Benepa y nac. Tak kak
NeproJ ero oOpamieHus: BOKpyr Mapca MeHblIlIe, 4eM Ieproj BpamleHus mianetsl, @odoc Bocxo-
JIMT Ha 3arajie, MepecekaeT MapCUaHCKoe HeOO MPOTUB CYTOYHOTO JBMXKEHUS 3BE3/] M 3aX0OIUT Ha
BOCTOKe. BTOpoii cniyTHHK, [lefiMoc, 3aMeTHO MEHEE SIPOK, HO U OH 3aTMEBAET CBET 3EMJIM Ha Map-
coBoM HeOe. HecMoTpst Ha manbie pazmepsl, @oboc Tak 61u30K kK Mapcy, uro ero ¢assl ¢ Mapca
XOpOIIO BHIHBI. YeIIOBEK C OYeHb OCTPBIM 3pEHHEM, BEPOSITHO, 3aMeTms Obl U (asbl Jleiimoca
(Hetimoc Buaen ¢ Mapca o yriom 1' a @o6oc — o yriiom okolio 6').

C noepxnoctu ®oboca Mbl YBUIAMM COBEPIIEHHO HCKIIIOUUTENBHOE 3penuiie: Ha Hebe
cusieT, OBICTPO MeHsis (ha3bl, UCTIOIMHCKUN JUCK B HECKOJIBKO THICAY pa3 sipye Hamel JlyHsl. O1o
Mapc. Jluck ero 3anumaet Ha HeOe 41°, T. e. B 80 pa3 Oombiue, ueM y Hac JlyHa. Tonbko Ha O6mu-
kaifimeM cnyTHuke FOmurepa MOXKHO HAOMIOAATh MOJOOHYIO K€ HEOOBYalHYI0 TOCTOMpHMEYa-
TEJILHOCTH Heba.

* % %

[lepenecemcst Ha MOBEPXHOCTh YHNOMSHYTOW ceifuac miaHeTsl-ucnonuHa. Ecnu Obr HEOO
FOnumepa 6b110 sicio, ConHie cusisio Obl HA HEM JHUCKOM, B 25 pa3 MEHBIINUM IO IJIOUIAIH, YeM
Ha HaieM HeOe (puc. 67); Bo cTosbko ke pa3 ColHIle TaM U TycKiee CBeTUT. KopoTkwii msaTudaco-
BOW JIEHb OBICTPO CMEHSETCS HOYBIO; HAa 3B€31HOM (DOHE CTAaHEM MCKAaTh 3HAKOMbIE TJIaHEeThl. Mbl
UX HaiieM, HO KaK OHHM 371€Chb U3MEHMWINCh! MepKkypuil coBepiieHHO TepsieTcs B iydax CosHua;
Benepy u 3emito MOXXHO HaONIOaTh B TEJIECKON TOJBKO B CyMEpPKax, — OHU 3aXOIST BMECTE C

Comnnem.>” Mapc enBa 3amereH. 3ato CaTypH CONEPHHUYAET MO SIPKOCTH ¢ CupuycoMm.
Bunnoe mecto Ha HeGe FOnuTepa 3aHMMaIOT €ro JyHbl: ciyTHUKM | 1 II mpuMepHO Takxke
apku, kak 3emist Ha HeObe Benepsl, III — Brpoe sapue, uem 3emis, Buaumas ¢ Benepsl, IV u V

30 3emust cBeTHT Ha Hebe IOmnuTepa 3Be310# BOCEMO# BEUYHHBL.
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— B HeCKoJIbKo pa3 sipue Cupuyca. Uto kacaercs ux pa3MepoB, TO BUAUMBIEC MMOMEPEUHUKH TIep-
BBIX YEThIpEX CIYTHUKOB Oonblie BUuaumoro nomnepeuynuka Conuna. [lepBeie Tpu cnyTHUKA Opu
Kadxcoom 060poTe Morpyxarorcs B TeHb FOnurepa, Tak 4yTo B (ha3e MOJTHOrO IMCKa OHU HUKOT/A
He BUAHBL. [loHbIE cONHEYHbIE 3aTMEHHSI TOXKE OBIBAIOT B 3TOM MHUPE, HO 00JIaCTh UX BUANMOCTHU
OOHUMAET JUIIb Y3KYIO MOJIOCKY MmoBepxHocTH OnuTrepa.

Ena nu, Bopouem, arMmocdepa Ha FOnmuTepe Tak ke mpo3padyHa, Kak y Hac Ha 3emie: It
3TOTO OHA TaM CIIMIIKOM BBICOKA U IJIOTHA.

HeoObikHOBEHHO 2 dekTHOE 3penuliie npeacTapiseT cam KOnurep, BUIUMBIM cO CBOUX O~

Kaummx cnyTHUKOB (puc. 68). Hanpumep, ¢ nsaToro (camMoro 6J1M3K0Oro) CIyTHUKA HCTIOTMHCKHMA

JIUCK TJIAaHEThl UMEET MONepeyHHK 1oyt B 90 pa3 Oosnblie Hamien HyHLI3 i cusier Beero B mecTs-

ceMb pa3 cinabee Connia. Kora oH kacaeTcst rOpu30HTa HIDKHUM CBOMM KpaeM, €r0 BEpXHHM Kpai
MIPUXOIUTCS Y CepeANHBI HEOOCKIOHA. A MOTPYXasiCh MOJ TOPU30HT, TUCK ITOT 3aHUMAET BOCh-
MYIO 4acTh BCETro Kpyro3opa. [1o aTomy ObICTpO BpamiaromeMycsi JUCKY TPOXOAST BPeMs OT Bpe-
MEHH TEMHBIC KPY>KKH — TEHU FOITUTEPOBBIX JYH, O€CCHIIBHBIX, KOHEYHO, CKOJTLKO-HHOYIH 3aMETHO
«3aTMUTh)» TUTAHTCKYIO TUIAHETY.

[Tepexons k cnemytromei ianere, kK CamypHy, TpOCIEANM JIUIID 32 TEM, B KAKOM BUJIE TIPEI-
cTaBJsitOTCs HaOmonareno Ha CaTypHe 3HAMEHHUTBIE KOJbIla 3TOM muiaHeThl. OKa3bIBaeTcs, mpe-
K7€ BCETO, UTO KOJIbIIa BUAHBI HE U3 BCEX TOUEK MoBepxHOCTH CarypHa. HaunHast oT mosocoB 10
64-i1 mapasuienn pacroyOkKEHbI T€ MECTA, TAE KOJIbIa BOBCE HE BUAHBL. Ha rpanuiie 3Tux nomisp-
HBIX 00JlacTeld MOYKHO BHJIETh JIUIIIH BHEITHUHN Kpal HapyKHOTO Koiblia (puc. 69). Haunnas ¢ 64-
1 mapamienu 10 5S0-i ycrmoBus BUAMMOCTH KOJICII YIIYUIIIatOTCs, BHIHA BCe OOJIbIIAs MX YacTh, a
Ha 50-#1 mapayuienu HaOIIoIaTeNIb MOXKET JTF000BATHCS BCEH MTUPUHON KOJIEI], KOTOPHIE 31€Ch MPE/-
CTaBJISIFOTCS IO HAUOONBIINM YIJIoM — B 12°. bimke K 5KBaTopy IUIaHEThl OHU CYKUBAIOTCS AJIs
HaOIIoATeNs, XOTSI ¥ TIOJJHUMAIOTCSI BBIIIE HaJl Topu3oHTOM. Ha camom skBatope CarypHa MOXHO
HaOIIOaTh KOJIbIla B BUJE OYEHBb y3KOHM IMOJIOCKH, MepeceKaroneid HeOEeCHbIN CBOI ¢ 3amaaa Ha
BOCTOK Y MTPOXOJAILIEH Yepe3 3CHUT.

3! Yriopoii nmuameTp FOmuTepa, paccMaTprBaeMOro ¢ 3TOro CIyTHHKA, Oonee 44°. DT0 3HAYHT, UTO OH 3aHUMAET MPAKTHUECKU
YeTBEPTYIO YacTh BUIUMOTIO TaM Hela.
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Puc. 69. Kax onpedenumsv suoumocms camyproguix Koiey 05 pasiudHblX MOoYeK N0GEPXHO-
cmu 3moul naanemsl. B nonaproti oonacmu 0o 64-ii napainienu Koibya He 8UOHbL COBCEM.

CkazaHHO€ He JaeT ellle MOJIHOTO MpeACTaBiIeHUs 00 yCIOBUSAX BUAMMOCTH Kojell. Hano
MIOMHUTD, YTO OCBEIIIEHA BCET/Ia TOJIBKO OJHA CTOPOHA KOJIEIl, ApYyras OCTaeTcsl B TEHU. JTa OCBe-
IIEHHAs YacTh BUIHA JIUIIH C TOM MMoJIoBUHBI CaTypHa, K KOTOpOoi oHa oOpareHa. B Teuenue moio-
BHHBI JIOJITOTO CAaTypHOBA TO/1a MOXKHO BHJIETh KOJIbIIAa TOJBKO C OJHOW TOJOBHHBI TUIAHETHI (B
OCTaJbHOE BPEMs OHU BUIHBI C APYTOH MOJIOBUHBI), a U TO IPEUMYIIIECTBEHHO TOJIBKO JHEM. B
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TC KpPaTKUEC 4YaChbl, KOrla KOJIblida BUJAHbI HOYbIO, OHHN YaCTbIO 3aTMCBAIOTCA TCHBIO IIJIAHCTHI. Haxko-

HCI, €IIC OJHAa JIFOOOIBITHAS HO,I[pO6HOCTBI OKBATOpPHUAJIbHBIC paﬁOHLI B TCUCHUC Psla 3CMHBIX JICT

OBIBAIOT 3aTEMHEHBI KOJIbIIaAMH. 32

Camas peepuyeckast HeOecHasi KapTHHA 0€3 COMHEHUS Ta, KOTOpasi OTKpblUIach Obl HabIrO1a-
TEJII0 C OAHOTO U3 OImKaumuX cyTHHKOB CaTypHa. DTa IulaHeTa Co CBOMMHU KOJIbIIaMH, 0COOCHHO
B HemnoyiHoOM ¢aze, korma CatypH BuIeH B (popme cepria, MpeaCTaBIsSET 3PEIINIE, KAKOTO HETb3s
BHUJCTH HHU U3 KAKOT'0 APYIroro Mecra HaIllel [IaHeTHON ceMbpr. Ha HebOe BBIPUCOBBLIBACTCSA OI'POM-
HBIN CepII, IePECEUCHHBIN Y3KOH TTOJIOCKOM KOJIEIl, KOTOPBIE HAOIIOMAI0TCs ¢ pedpa, a BOKPYT HUX
— IpyIa CaTypHOBBIX CIIYyTHHKOB TaKXXe B BUJIE CEPIIOB, TOJIBKO ropa3ao MEHBIINX pa3MepPOB.

* % %

Hwxe mpencraBieH — B HUCXOASIIEM TIOPSIIKE — CPAaBHUTEIBHBIN OJeCK pa3HBIX CBETHII Ha
HeOe Ipyrux IUIaHeT:

1. Benepa ¢ Mepkypua 8. Meprypuii ¢ Benepnl
2. 3emnga ¢ Benepu 9. 3emna ¢ Mapca

3. 3emna ¢ Mepkvpusd 10, Hnumep ¢ Jeamnu

4. Benepa ¢ Jemnu 11. KOmutep ¢ BeHephl

5. Benepa ¢ Mapca 12. KOnutep ¢ Mepkypus
6. KOnutep ¢ Mapca 13. CatypH ¢ KOnutepa

7. Mape ¢ Jemnu

Mpui1 Beimenmi NeNe 4, 7 1 10 — Byt rmtaHeT ¢ 3eMITH, Tak KaK UX 3HAKOMBIH HaM 0J1eCK MOXKET
CITy>KUTH OTIOPOM ISl OLICHKU BUAMMOCTH CBETHII Ha IPYTUX TUIAaHETax. 371ech 0COOCHHO HATIISTHO
BUJIHO, YTO HaIlla COOCTBEHHAs TUIAaHETa — 3eMJISl — O SIPKOCTH 3aHMMAET OJIHO U3 MEPBBIX MECT
Ha HebOe Ommkaimux Kk CONHITY TUTaHEeT: Jake Ha HeOe MepKypus OHa CHUsIeT CHUIIbHEE, YeM Y Hac
Benepa u IOnurep.

B crarbe «3Be3aHas BenuunHa miaaHeT» (1. IV) Mbl Bo3BparuMces K 0ojiee TOUHOM, Kojude-
CTBEHHOM OIIeHKe Oecka 3eMJIH U IPYTHX IUIAHET.

[IpuBoaMM, HAKOHEI, PSAJ YUCIOBBIX JaHHBIX. OHM MOTYT TOHATOOUTHCS YUTATEIIO JJIs
CIIPaBOK.

Connne: nuametp 1 390 600 kM, o6bem (3emun = 1) 1 301 200, macca (3emun = 1) 333 434,
IIOTHOCTH (Boabl = 1) 1,41.

Jlyna: nuametp 3473 kM, o6bem (3emuu = 1) 0,0203, macca (3emum = 1) 0,0123, utoTHOCTH
(Bogst = 1) 3,33. Cpennee paccrosaue ot 3emsn 384 400 km.

NMnaHeTHaa cuctema B Yncnax

Pasmepvi. Macca. [Tnomnocms. Cnymuuku

32 Brarogapsi CHUMKaM, TIONYYEHHBIM C ABTOMATHUECKUX MEKIUIAHETHBIX CTAHIMIA, CErOIHs H3BECTHO, uTo Kojiell y CaTypHa
— HECKOJIbKO COTeH. bonee Toro, HeKoTopble U3 HUX BeAyT ceds BONMPEKH 3aKOHaM MeXaHWKH. Hampumep, Tpu TOHKHX KOJIbIa
MepEeIUIeTeHBI MEXAY cO0OH, Kak BOJIOKHA B HUTKE. (IIpum. peo.)
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(afl}l nianem-cucarnnios npueodumc;l HYUCTIO CaMblX KPYNHbIX CNYNMHUKOS, d 6 cKobKax 06W€€

KOUYecmao)

CpenHuil nonepeyHuK [TroTHOCTD
- - . Yucno
Haspanua | punmnnbrii WCTHHHBIHA Obwem Macca CIIYT-
MIaHeT B CEKYH- (3emna = 1) | (3emaa = 1) | 3emma = 1| Boma =1 :
nax IvIH BKM | Jemms =1 HUKOB
Mepkypuii | [13—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 —
Jemia — 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
KOnurep 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)
¥pan 4234 | 49200 3,75 51 14,52 0,23 1,47 15(27)
Henmyn | 2,4—2.2 | 47 100 3,50 43 17,22 0,38 1,70 6(13)
MnyTon 0,23 3000 0,25 0,1 0,0024 1 1,3 1
IIpooonsicenue
Paccmosanus. Obpawenue. Bpawenue. Tasxcecmo
Chennee Bpews Haxnon
paccTodaHue . : :
obpa Cpennaa | Hepuon [ -~ Hanpsiske-
Hassaris DKCUeHTpH- | WIEHHS | cKOpOCTH Bpa- ropa k | mme can
. B acTpo- CHTET BOKPYT | o opbu- | menmst [ o .
IIAHET HOMHMYEC- | B MJIH OpOUTEL Connia Te B BOKDVT o .T%m{“
KHX €IH- | KM B 3¢ MHBIX KM/C ocH KocT | (Jenuns = 1)
HHIIAX romax ! OpONUTH
Mepkypuii 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
3ems 1,000 149.6 0,017 1,00 29.8 234956 | 237277 1,00
Mapc 1,524 2279 0,093 1,88 24,1 24 37 2359 0,39
KOnutep 5,203 778,3 0,048 1,86 13,1 950 36,9 2,64
CatypH 09,539 1427 0,056 29 46 9,6 1014 | 26 44,7 1,17
VpaH 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
[LnyToH 39,439 5910 0,250 2477 4,7 64,39 ? 0,05
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Mepicypuil € waubone-  Bewepa & waudoaswed G-  Mape & nauboaswel

wiell Gan2o0cmu (Heeli-  30cmu (HeelduMa), Haubose-  OIN30CMY W & Haubods-

duM) U & HAUGOTEIEM il euduMsl cepn. & Mal- lfeM yldaedun
yoarenun OodstdeM yoaiesun

Camyps ¢ KpyEHERLIMM CHYTHHIKOM

Puc. 70
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Puc. 71

B tabnuue Ha ctp. 186—187 mpuBeneHs JaHHBIE O TJIAHETaX COTHEYHOU CUCTEMBI.

Hapuc. 70—71 naHo HamisiiHOE MPEICTaBICHHE O TOM, KAKUMHU KaXKyTCsl TUIaHEThI B HEOOIIb-
0¥ TEJNEeCKOIN, YBeTUYUBAIOIINN B cTO pa3. HampaBo ans cpaBHeHus Aana JlyHa, kak OHa BHJHA
pu MoJ00HOM yBEIMYEHUH (PUCYHOK HAJIO Iep>KaTh Ha PACCTOSIHUU SICHOTO 3peHus, T. €. B 25 cM
oT ma3). HaneBo BBepxy n300pakeH MpU YKa3aHHOM YBEIHMUYEHUU MepKypuil B HAMMEHBIIEM U
HaubonbieM ynaneHun ot Hac. [log num — Benepa, 3arem Mapc, cuctema FOmutepa u CarypH ¢
KpynHeHmuM cBouM ciryTHUKOM. (I[TompoGHee 0 BUIMMBIX pa3Mepax IUIaHeT — CM. B MOEH KHUTe
«3anumarenbHas pusnKay, k. 2, r1. [X.)
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maBa yeTBepTas
3BE30bl

Mo4yemy 3Be3abl KaXyTcA 3Be3gamun?

['msiast Ha 3BE3/16I HEBOOPYXKEHHBIM TJ1a30M, MBI BUJIUM UX JIYYUCTHIMU. [Ipranna gyuncroro
BU/JIA 3BE3]] KPOETCS B HAIIEM TIa3y — B HEJOCTATOYHOU MPO3PAYHOCTH XPYCTAIMKA, UMEIOIIETO
HE OJTHOPOIHOE CTPOCHUE, KaK XOpOoIllee CTEKII0, a BOJOKHUCTOE. BOT uTo roBoput 00 sToM ['einb-
MToJiblLl (B peuH «YCIIeXH TEOPUU 3PEHUSD):

«M300pakeHusi CBETOBBIX TOUEK, MOMYyYaEeMBIX B IJ1a3y, HEMPABUILHO Ty4UCTHI. [IprunHa
3TOTO JICKUT B XPYCTAIHUKE, BOJOKHA KOTOPOTO PACIIONO0KEHBI JTyUYHUCTO MO HMIECTH HAPABICHUSIM.
Te ayuu, KOTOpBIE KAXKYTCA HaM UCXOJISAIIMMU U3 CBETALIUXCS TOYEK, — HAIpUMED, U3 3BE3/1, OT/Aa-
JICHHBIX OTOHBKOB, — HE O0JIee, KaK MPOSIBIICHUE JIYYHCTOTO CTPOCHHS XpycTanuka. Hackombko 3ToT
HEJIOCTATOK IJ1a3 BCEOOII, BUIHO U3 TOTO, UTO BCSAKas TydncTasi purypa 0OBIKHOBEHHO Ha3bIBACTCS
3BE€3/1000pa3HON».

CymecTByeT crmoco0 0CBOOOTUTHCS OT BIMSIHHS 3TOTO HEAOCTATKa HAIIETO XPyCTaluKa U
BUJICTH 3BE3/Ibl O3 JTydei, He oOpalmiasch IpUTOM K yciayram teneckona. Crnoco0 stot eme 400
JeT Ha3aj yka3aH Owul Jleonapao na Bunuwm.

«ITocmoTpu, — mUcai OH, — Ha 3BE3/bI 0€3 JIydeil. ITOro MOXKHO JOCTUTHYTh, HAOIIOAasT UX
CKBO3b MaJIO€ OTBEPCTHUE, CIETAHHOE KOHIIOM TOHKOW UTJIBI M MOMEIIEHHOE BIUIOTHYIO K 1J1a3y. Thl
YBUUIIB 3BE3/Ibl CTOJIb MAJIBIMH, YTO HUUTO JIPYTrO€ HE MOXKET Ka3aThCs MEHBIIIEY.

DTO HE MPOTUBOPEUUT TOMY, YTO CKA3aHO O MPOUCXOXKICHHUH 3BE3HBIX «JTyuei» y [enbpm-
royibiia. HarmpoTus, onucaHHbIN OMBIT TOATBEPKIACT €TI0 TEOPHIO: CMOTPSI CKBO3b BEChMa HE0Ob-
110€ OTBEPCTHE, MBI IIPOITYCKAaEM B CBOM IJIa3 JIMILb TOHKUI CBETOBOM MYUYOK, TPOXOISAIINI CKBO3b
HEHTPAIbHYI0 YacTh XPYyCTAJIMKa M TOTOMY HE IMPETEPIEeBAIONIUN BO3JIEHCTBUS €0 JIYYHCTOU

CprKTprL3 3
Wrax, Oyap Hall 11a3 yCTpOEH COBEpIICHHEE, Mbl BUETH Obl Ha HeOe He «3BE3/Ibl», a CBETS-
LIMECS TOUKH.

NMouyemy 3Be3AbI MepLAKOT, @ NNaHeTbl CUAKOT CNOKOMHO?

OTnnuuTh IMPOCTBIM IT1a30M HEIOJABUIXHYIO 3BE31Y OT ((6Hy>K,[[aIOHleI>'I)), T. €. HH&HCTBI,34

OYEHb JIETKO, TaJKe He 3Has KapThl HeOa. [[TaHEThI CUSIFOT CHOKOUHBIM CBETOM, 3BE3/IbI JKE HETPE-
CTaHHO Mepyarom, Kak Obl BCIIBIXUBAIOT, IPOXKAT, MEHSIOT IPKOCTh, a IPKHUE 3BE3/bI HEBBICOKO Ha/l
TOPU30HTOM €I11¢ HETPECTAHHO MEPETUBAIOTCS Pa3HBIMH IIBETaMU. « ITOT CBET, — TOBOpUT Ditam-
MapHoOH, — TO SPKHH, TO CJIa0bIi, IEPEMEKAIOITUICS, TO OCIIBIN, TO 3€JIEHBIN, TO KPaCHBIH, CBEP-
KaOIIHNKA, KaK TPO3pavYHbIid ajiMa3, OKUBIISET 3BE3/IHBIC IyCThIHH, OOYXKIas BUACTh B 3BE3/1aX

CJIOBHO IU1a3a, Iliiasanimue Ha 3emitio». OCOOEHHO CHIIBHO U KpaCO4YHO MEpUArOT 3BE3/1bl B MOPO3-

HBIC HOYM U B BETPCHYIO MO0y, a TAKXKC IMOCJIC JOXKOA, KOraa HE0O 6I)ICTp0 OYHCTHIIOCH OT Ty‘-I.35

33 ToBopst 0 «Iyuax 3Be3/I», MBI He HMEEM 3/1eCh B BUILy TOTO Jyda, KOTOPBIH CJIOBHO IPOTATMBACTCS K HAM OT 3BE3/IbI, KOTIA
MBI CMOTPHM Ha Hee NPUIYPEHHBIM [J1a30M: 3TO SIBJICHHE 00yCJIOBIEHO qu(pakiueil cBeTa Ha PeCHUIIAX IIasa.

34 [NepBoHauaIbHbIHA CMBICI TPEYECKOTO CII0BA IUTAHETA)— Oy KIAIOMIAs 3BE3aY.

35 JletoM cuibHOE MeplaHHe ABIAETCSA IPU3HAKOM IPHOIMKEHNs 10K/, TAK KAK YKa3bIBACT HA GIIM30CTH LUKIOHA. Ilepen
JOXJIEM 3Be3/Ibl OTIMBAIOT IIPEHMYILECTBEHHO CHHUM LIBETOM, Iepe]l 3aCyXoi — 3enenvim (XaHeBCKUH, «CBETOBbBIC SBICHUS B
atMocdepe»).
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3Be3/bl, CTOSAIIUE HAJl TOPU30HTOM, MEPIIAIOT 3aMETHEE, YeM TOPSIIHUE BHICOKO B HeOE; 3BE3bl
Oelble — CUTbHEE, YeM JKEITOBAThIC M KPaCHOBATHIE.

Kak u myuuctocTts, MepIiiaHue He eCTh CBOMCTBO, IPUCYIIIEE CAMUM 3B€3/1aM; OHO IIPUIAETCS
UM 3eMHOI aTMoc(hepoi, uepe3 KOTOPYIO JIy4H 3Be3/l JOKHBI MPONTH, IPEKIE, UeM JOCTUTHYTh
m1a3a. [logusaBIINCH BhIIIE HECTIOKOMHOM ra30Boi 000JI0YKH, CKBO3b KOTOPYIO MBI pacCMaTprBaeM
BCEJICHHYIO, MbI HE 3aMETHJIN Obl MEPLIAHUS 3BE3/]: OHU CUSIOT TaM CIIOKOWHBIM, TIOCTOSIHHBIM CBE-
TOM.

[TpuurHa MEpIIaHUS — Ta e, YTO 3aCTABIIACT IPOXKATh OTJAJICHHBIC MPEMETHI, KOT/Ia B 3HOM-
HBIC JIHU MTOYBA CUIILHO Harpera ComHIeM.

3Be3AHOMY CBETY MPUXOIUTCS MPOHU3BIBATH TOT/Ia HE OJJHOPOIHYIO CPEY, HO Ta30BbIE CIIOU
Pa3IUYHOM TeMIEPaTyphl, PA3IUYHON IUIOTHOCTH, a 3HAYMT, M PA3IMYHON MpeoMiIsieMocTd. B
noJ100HOM arMocdepe CIOBHO paccesiHbl MHOTOYUCIICHHBIE ONTUYECKUE MPU3MBI, BBIMYKIIbIC, U
BOTHYTBHIE JIMH3bI, HEPECTAHHO MEHSIONINE CBOE pacrnoiokeHue. Jlyun cBera mperepneBaroT B
HUX MHOTOYHCIIEHHBbIE OTKJIOHEHUS OT MPSIMOTO MyTH, TO COCPEAOTOYMBASICh, TO PACCEUBASCH.
Ortcrona — 4yacThle U3MEHEHUS IPKOCTH 3Be3/1bl. A TaK KaK MPEJIOMIICHHE COITPOBOXKIACTCS I[BETO-
paccestHieM, TO Hapsiy ¢ KoJIeOaHUSIMH IPKOCTU HAOMIONAIOTCSA U U3MEHEHUS OKPACKU.

«Cy111ecTBYIOT, — TUCaJl U3BECTHBIN coBeTCKU acTpoHOM [ A. TuxoB, nccnenoBaBIINii siBiIE-
HUE MEpPIaHus, — CITIOCOOBI, TTO3BOJISIFOIIIME COCUNTATh YHCIIO TIEPEMEH IIBETa MEPIIAFOIICH 3BE3/1bI
B onpeziesieHHoe BpeMsi. OKa3pIBaeTCs, YTO 3TH IEPEMEHBI COBEPIIAIOTCS YPE3BBbIYAiiHO OBICTPO, U
YHCIIO UX KOJIEOJIEeTCs B pa3HbIX CIIyYasiX OT HECKOJIBKHX JIECATKOB JI0 CTa 1 OoJiee B cekyHay. Yoe-
JTUTHCSI B 3TOM MOKHO CJIEAYIOIIUM MPOCTHIM crIoco00M. Bo3bMuTe GMHOKIIb U CMOTPUTE B HETO
Ha SIPKYIO 3B€3/y, IPUBOAS OObEKTUBHBIN KOHEI] OMHOKJIS B OBICTpOE KpyroBoe BpaiieHnue. Toraa
BMECTO 3BE€3/IbI Bbl YBHJIUTE KOJIBIIO, COCTOSIIEE U3 MHOTHX OTJCIbHBIX PA3HOLBETHBIX 3Be31. [Ipn
0oJiee MEIJICHHOM MEpIIaHUU WM TIPU OYC€Hb OBICTPOM JBM)KEHWH OMHOKJIS KOJIBIIO ATO pacmhajia-
€TCsl BMECTO 3B€3/1 Ha Pa3HOLBETHBIE TYTU OOJBIION U MATON JATUHBIY.

Ocraercst 00BACHUTD, TIOYEMY IIJIAHETHI B OTJIMYHE OT 3BE3]l HE MEPIIAIOT, a CBETAT POBHO,
cniokoitHo. [TnaneTsl ropaszno Omke KHaM, 4YeM 3BEe3/Ibl; OHU MTOATOMY IPEICTABISIOTCS a3y He
TOYKOM, a CBETSIIIUMCS KPYHCOUKOM,, TUCKOM, XOTSI U CTOJIb MaJIbIX YIJIOBBIX Pa3MepOB, YTO BCIIE-
CTBHUE MX CJICTIALIEH SIPKOCTH 3TH YITIOBBIE pa3Mephl MOUTH HEOUTYTUMBI.

Kaxxias oTnenpHasi TOuka TaKoro Kpy>kKka MepIiaeT, HO MepeMEHbI IPKOCTH U I[BETa OTAEIb-
HBIX TOYEK COBEPILAIOTCS HE3aBUCUMO OJ[HA OT JIPYTOH, B pa3Hble MOMEHTHI BPEMEHH, a TIOTOMY
BOCIOJHSIOT APYT Apyra; ocialieHne IpKOCTU OJHOM TOUKH COBIAJAET C YCHIICHHEM SPKOCTU
JPYTOii, Tak 4yTO 00I1I[as CHJIa CBETA IUIAHEThI OCTaeTCsl Hem3MeHHOU. OTCIo/1a — CIIOKOWHBIH, HeMep-
LAFOIIMH OJIECK IIJIaHET.

3HAYUT, [JTAHETHI MPEACTABISAIOTCA HAaM HEMEPIAIOIIMMHU TOTOMY, YTO MEPIAIOT BO MHOTHUX
TOYKaxX, HO B pa3HbIC MOMEHTBI BPEMCHH.

BugHbl nu 3Be3abl AgHEM?

I[HGM HaJl HAIIMMH I'OJIOBAMH HAXOATCA TC CO3BE3AUS, KOTOPBIC ITOJII0J1da Ha3aJl BUAHbBI ObLIH
HOYBIO U CITYCTA HICCTh MECALICB BHOBb YKPACAT HOYHOC HeOO. OCBGI_HGHHaSI aTMOC(i)epa 3eman

MCIIACT HaM UX BUJCTD, TAK KaK YaCTHIBI BO31yXad paCCCUBAIOT COJIHCUHBIC JIYUU B 0OJIBIIIEM KOJIH-

YE€CTBEC, UEM ITOCHIIAOT HAM 3BC3)II>I.36

HecnoxHbli ONBIT MOXKET HAIVISAHO MOSICHUTD 3TO MCYE3HOBEHUE 3BE3/] ITPH JHEBHOM CBETE.
B crenke xapTOHHOI KOpOOKM NMPOOMBAIOT HECKOJIBKO JBIPOYEK, PACIHOJIOKEHHBIX Harojpolue

3% Ha6mroast He60 ¢ BEICOKOH TOPBL, T. €. UMes CaMyI0 IUIOTHYIO U 3allbUICHHYIO YacTh aTMOc(ephl Hike ceOs, MOXKHO BUAETh
HauOornee sIpKKe 3Be3/Ibl U B JHEBHBIE Yachl. Tak, ¢ BepIIMHbI Apapara (5 KM BBICOTbI) 3BE3/IbI IIEPBOH BEIUYMHBI XOPOLIO Pa3IIH-
4yarTcs B 2 yaca JIHS, He0O TaM TEMHO-CHHEE.
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KaKoro-HUOyIb CO3BE3/IMA, @ CHAPY KK HAKJIEUBAIOT JIUCT Oenoi Oymaru. SmuK MoMemaT B TeM-
HYI0 KOMHATY 1 OCBEILIAl0T U3HYTPU: Ha MPOOUTOI CTEHKE IBCTBEHHO BBICTYMAIOT TOT/a OCBEIICH-
HbI€ U3HYTPH JBIPOYKU — 3TO 3BE37bl HA HOYHOM HebOe. Ho CTOUT ToNbKo, HE MpeKpaiias oCcBellle-
HUSl U3HYTPH, 325K€4b B KOMHATE JOCTATOYHO SIPKYIO JaMITy, U UCKYCCTBEHHBIE 3BE€3/Ibl Ha JIUCTE
Oymaru OeccieIHO HCUE3al0T: ATO «THEBHOM CBET» racUT 3BE3/IbI.

Yacto mpUXOAUTCS YUTATh O TOM, YTO CO JHA MTyOOKUX IIAXT, KOJOAIEB, BHICOKHX JBIMO-
BBIX TPYO U T. I1. MOXKHO Pa3Inyarh 3Be3bl U THEM. DTO paclpocTpaHEHHOE YOSk IeHUE, MOIEP-
KUBAEMOE CChUIKAMH Ha aBTOPUTETHBIE UMEHA, MOJIBEPTHYTO OBLJIO KPUTUYECKON MPOBEPKE U HE
NOJITBEPANIIOCH.

B cymHocTH, HU OJMH U3 MHUCABIIMX 00 STOM aBTOPOB — OT APHUCTOTENS B JPEBHOCTHU JI0
Jlxona ['epmiens B XIX B. — He HaOMrO1a71 3BE3]T CaM IPH MOA00HBIX YCIOBUAX. Bee cebutaroTest Ha
CBUJECTENHCTBO TPEThUX JUIl. HackonbKo, 0JJHaKO, MaJIO HAJEKHBI OBIBAIOT CBUETENHCTBA «OUe-
BUJIIIEBY, TIOKA3bIBAET CIEAYIOLINH TIOOONBITHBIN puMep. B ameprkaHcKoM )KypHae MosiBIIIach
CTaThsl, OTHOCHUBIIIAsl THEBHYIO BUJIMMOCTH 3BE3]] CO JTHA KOJIOMLEB K uuciay OaceH. MHEeHHE 3TO
OBLIIO SHEPTUYHO OMPOBEPTHYTO MUCHMOM OAHOTO (hepMepa, yTBEPKAABILEro, 4YTO OH caM BUIEI
naeM Kanemny n Anrons u3 20-meTpoBoi cuitocHo# 6anrau. [TpoBepka BbIsSICHUIIA, OJTHAKO, YTO HA
TOM MIMpPOTE, I11e HaxoAuTcs (hepma HabIonaTeNs, HA Ta, HU Apyras 3Be3/ia He ObIBAIOT B 3€HUTE B
yKa3aHHOE BpeMs rojia U, CIIeI0BaTeNIbHO, HE MOIVIU ObITh BUJIHBI U3 ITyOWHBI OalllHU.

TeopeTndyeckn HET OCHOBAHUU K TOMY, YTOOBI IIIaXTa WIJIM KOJIOJIEI] MOTJIM [TIOMOYb YBUIETh
3Be3bl THEM. Kak Mbl y’e TOBOPHIIM, 3B€3/Ibl HE BUIHBI THEM IIOTOMY, YTO TOHYT B CBETE Heba.
DT0 ycrnoBHe HE U3MEHSETCS Ui IM1a3a, MOMEIEHHOTo Ha JHe maxThl. OTnagaer JIuiib O0KOBOH
CBET Ha MPOTSKEHUHU 1IAXThI, HO JIyYHd, UCITyCKA€MbIE€ BCEMU YAaCTULIAMU BO3JIYIIHOTO CJIOS BBILLIE
OTBEPCTHUSI IIAXTHI, JOHKHBI TO-MPEKHEMY MEIIaTh BUANMOCTH 3BE3/1.

MMmeet 3HaueHNE B JAHHOM CJIy4ae JIMILb TO, YTO CTEHBI KOJIO/ILIA OTPaXK1a0T I11a3a OT SIPKUX
nyueit ComHIIa; HO 3TO MOXKET OOJIeTYHTh JIUIIb HAOMIOICHNE IPKUX TIJIAHET, a He 3BE3/I.

B Teneckon 3Be3/1b1 BUAHBI THEM BOBCE HE IOTOMY, KAK MHOTHE TyMAIOT, UTO HA HUX CMOTPSIT
«CO JIHa TPYOBD» a MOTOMY, UTO MPEIOMIICHHE JTy4eil B CTeKJIaX WM OTPaKeHHE B 3epKajax ocia-
OMNsieT APKOCTh pacCMaTPUBAEMOTO ydyacTka Heba, MeXay TeM Kak SPKOCTb caMOM 3Be3/bl (Tpe-
CTaBJISIIOIIEHCS B BUJIE TOYKH ), HAIPOTHB, yCUITUBaeTCs. B Teneckorn, nMeromuii 00beKTUB AUaMe-
TPOM B 7 CM, MO>KHO YK€ BUJIETh THEM 3BE€3/1bl IEPBOM U Jaxke BTOPOH BeinuuHbl. Ho K konoauam,
[I1axTam, MeYHbIM TpyOaM CKa3aHHOE HETTPUMEHHMO.

Hpyroe neno — sipkue miaHeTsl: Benepa, FOnutep, Mapc. OHu cBeTAT ropas3zio sipye 3Be3],
a MOTOMY IpH ONAaronpUsTHBIX YCIOBHUSIX MOTYT OBITh BUAHBI M HA JHEBHOM HeOe (CM. 00 3TOM
paznen «llmaHeTsl Mpy JHEBHOM CBETE» Ha CTp. 144).

UTo Takoe 3Be3gHas BenIMYMHa?

O CyHICCTBOBAHUU 3BC3[( nepBoﬁ 1 HC HCpBOﬁ BCJIMYHMHBI 3HAIOT AaXXC JIFOJHU, BECbMa JaJjiC-
KHC OT aCTPOHOMHMHU: BBIPAKCHUA 3TU O6H_Iey1'IOTpC6I/ITeJ'ILHBI. Ho o 3Be3max Apuc nepBoﬁ BCJIHN-
YU HBbI: HyneBoﬁ n AaxKe OTpHHaTeHBHOﬁ BCJIMYMHBI, OHHM €IBA JIN CJIbIXaJIM; UM INOKaXCTCA HECO-
06pa3HBIM, YTO K 3BC3JaM OTpI/II_IaTeHBHOﬁ BCJIMYMHBI IIPUHAJICIKAT CaMbIC APKUC CBCTHUJIA He6a,
a Halie COJ'IHLIe €CThb «3BC31a MHUHYC 27-1 BeauuuHbl». HEIE YCMOTPAT B 9TOM, HO)KaHYﬁ, Jaxe
HU3BPAICHUC ITIOHATUS OTPHULATCIIbHOI'O YMUCJIa. A MCXKAY TEM Mbl HMECM 3/1€Ch KAK pa3 Hal"J'IHI[HbIﬁ
IMPUMCEP MMOCICAOBATCIILHOIO IIPOBCACHUA YUCHUA 00 OTPHULATCIIbHBIX YHUCJIaX.

OcTtaHoBUMCS noz(po6Hee Ha KJ'IaCCI/ICbI/IKaI_II/II/I 3Be3J M0 BeauunHaM. EnBa nmu Ha1o HarmoMHu-
HaTb O TOM, 4YTO I1OJ CJIOBOM «BCJIWYHHA» PA3YMCIOT B 9TOM CJIIYHa€ HE TCOMETPUUICCKHUEC PA3ZMEPLI
3BC3/bI, a €€ BH,HHMLIﬁ Oneck. Yke B JAPCBHOCTHU BbIJICIICHBI ObLIM Hanbosee SAPKUC 3BC3/1bl PAHBIIC
BCCX 3aroparommecsa Ha BEYCPHEM He6e, N OTHCCCHBI K 3BC31aM nepBoﬁ BEJIUYMHEL. 32 HUMU ClIe-
JOBaJIM 3BC3AbI BTOpOfI BCJIMYHMHBI, TpeTbeﬁ u T. A. 10 3BC3] IIECTOM BCJIMYUHBI, €ABa pa3JInin-
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MBIX HEBOOPYKEHHBIM I71a30M. Takoe cyObeKTUBHOE pacIpeIesieHre 3Be3]] 10 X OJIECKY He MOIJIO
YIOBJIETBOPSATH ACTPOHOMOB HOBOTO BpeMeHH. bbiin BeipaboTaHbl OoJiee TBepible OCHOBAHUS ISt
KJaccuguKanuu 38e31 1o onecky. OHu cocTosT B cienyromeM. HaiineHo, uto Haubonee spkue
3BE37bl B C P € 1 H € M (3Be3/Ibl 3T HEOJMHAKOBHI 1O OJIECKY) sipue Hanbosee cnadbIX 3Be3/, ellle
BUJIMMBIX MPOCTHIM IJ1a30M, poBHO B 100 pa3s.

[Ikana 3Be3AHOTO Oliecka YCTaHOBJIEHA TaK, YTO OTHOIIEHUE Oliecka 3Be3]l IByX CMEXHBIX
BEJIMUMH OCTAETCS MOCTOSHHBIM. O0O03HAYHB 3TO «CBETOBOE OTHOILICHUEY Yepe3 71, UMEEM:

3Be3bl 2-ii BeNHUMHBI ciladee 3pe3n 1-ii BeTMUMHEL B 7 pas

> -1 i» N » -1 > o T
» A-1 i i » -1 » > 1 B
M Tl

Ecnu sxe cpaBHUTB OJIECK 3BE3/ BCEX MPOYMX BEJIMYUH C OJIECKOM 3B€3]1 MEPBOM BETUUUHBI,
TO TOJTYUYHM:

3Be3nn! 3-if semHuiHE cabee 3se3n |-t BeTHUMHEL B #° pas

i 4-1 . . o 1-11 B 1 »
i -1 3 i » -1 » » 1t o»
» 6-11 » » » -1 » >0 »

W3 nabmaroneHuit ObU10 HAMAEHO, YTO n° = 100. Haiitu TENEPb BEIUYUHY CBETOBOTO OTHOLIE-
HUS 1 JIETKO (C TIOMOIIBIO JTIOTapu(MOB).

Wrak, 3Be311bI KOXKIOW CIIAYIONIEH 3BE3THON BEIMYMHBI CBETAT B 2Y2paza ciiabee 3Be3/1 Ipe-
JbIAYIIEH 3BE3HON BEJINYMHBI.

5 l

n=x100=25"

! Bonee TouHOE 3HAUEHME CBETOBOTO OTHOMIEHHUS 2,512.
3Be3aHan anrebpa

PaccmoTpuM HeMHOTO TIoApoOHee rpymiy Haubosnee SpKUxX 3Be31. MBI y)ke OTMEeUalH, 4To
0JIeCK ATHX 3BE3/] HEOJMHAKOB: OJIHU CBETAT B HECKOJBKO pa3 spue CPEIHEro, Apyrue — TyCKiee
(cpenssist cTeneHb UX SIPKOCTH — Takasi, kotopas B 100 pa3 mpeBsIlIaeT IPKOCTh 3BE3, €/1Ba pa3-
JMYUMBIX IPOCTHIM ITIa30M).

Haiinem camu o603HaueHue Orecka 3Be31, KOTOphIe B 272 pasa sipue cpeHei 3Be3/1bl IepBOii
BenuunHbl. Kakoe uncno npeamectsyer enunuie? Yucno 0. 3HauuT, Takue 3B€3/bl HAJ0 OTHECTU
K 3B€3/1aM «HYJIEBOI» BEIMYMHBI. A Ky/la OTHECTH 3BE3/1bl, KOTOPBIE SIpUe 3BE3/] IEPBON BEIINYNHBI
He B 2%, a BCero B noatopa uiu jisa paza? x mecro mexy 1 u 0, T. €. 3Be34Hasi BEJIMUKMHA TAKOTO
CBETHJIa BBIPAXKACTCSI MOJIOKUTEILHBIM IPOOHBIM YHCIIOM; TOBOPAT: «3Be3aa 0,9 BenuuuHb», «0,6
BEJIMUUHBD) U T. II. Takue 3Be371bl Apue NepBOil BETUUNHBI.

Tenepb cTaHeT MOHATHOW U HEOOXOIMMOCTh BBEJCHHUS OTPHUIIATENILHBIX YUCEIN Il 0003Ha-
YyeHus Onecka 3Be3/l. Tak Kak CyIIeCTBYIOT 3B€3/Ibl, IO CHUJIE CBETA npegbluialoujie HyaeByIO BEIH-
YHHY, TO, OYEBUIHO, UX OJIECK JOJKEH OBITh BBIPAXKEH YHCIAMHU, CTOSIIUMH T10 APYTYIO CTOPOHY
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HYJsI, — oTpuuarenbHbiMu. OTCIONa Takue omnpeneneHus Onecka, Kak «MHHYC 1», «MUHYC 2»,
«munyc 1,4», «munyc 0,9» u 1. m.

B acTpoHOMHYECKOM NMPAKTUKE «BEITUMYMHAY 3BE3]1 ONPECIAETCS C MIOMOIIBIO 0OCOOBIX MPH-
60poB — POTOMETPOB: OJIECK CBETHIIA CPABHUBAETCS C OJIECKOM OIPEICTICHHOM 3BE3/IbI, CHJIA CBETA
KOTOPO U3BECTHA, UJIH JKE€ C UCKYCCTBEHHOM 3Be3/10i1» B mpudope.

[TpuBOoIMM MEepedYeHb CaMbIX SIPKUX 3Be3/1 HeOa ¢ 0003HAUCHUEM HMX 3BE3/THOM BEJIUYHMHBI (B
CKOOKax yKa3aHO HAMMEHOBAaHUE CO3BE3/IUS):

[TpocMaTpuBasi 3TOT NepevyeHb, Mbl BUJIUM, UYTO 3BE3]] TOUYHO MEPBOM BETUYMHBI HE CYIIle-
CTBYET BOBCE: OT 3Be3/] BelM4uHbI 0,9 CIIMCOK MepeBOAUT HAC K 3Be3aaM 1,1 Benuuunsl, 1,2 Benu-
YUHBI U T. 1., MUHYs BenuuuHy 1,0 (mepByto). 3Be3/1a NepBoi BEIMYUHBI €CTh, CIIE0BATENIbHO, HE
Oosee, Kak yCIOBHBINM cTaHAapT Onecka, HO Ha HeOe ee HeT.

He crnegyet nymarb, 4To pacnpeesneHre 3Be3/1 10 3Be3/IHbIM BeTMYHMHAM 00y CIIOBIIEHO (PU3H-
YECKMMU CBOMCTBaMHU camuX 3Be3/1. OHO BBITEKAEeT M3 OCOOCHHOCTEH HAIIETO 3PCHHS U SIBJISCTCS
CJIEJICTBUEM OOIILIETO JJIsl BCEX OPraHOB YYBCTB «IICUXO(H3UOIOTHUECKOro 3akoHa Bebepa—dex-
Hepay. B mpuMeHeHnH K 3pEHHIO 3aKOH 3TOT IJIACHT: KOT/Ia CHJIa HCTOYHHMKA CBETa U3MEHSETCS B
TeOMETPUYECKON MPOrPECCHUH, OIIYIIEHUE IPKOCTU U3MEHSETCS B IPOrPECcCUr apuPMETHUECKOM.
(JIroOOmBITHO, YTO OIEHKA MHTEHCUBHOCTH 3BYKOB M LIYMOB MPOU3BOAUTCS (U3UKAMH MO TOMY
)K€ MPUHIINITY, YTO U M3MEpeHue Onecka 3Be3; MOAPOOHOCTH 00 ATOM YHMTATeb HAHAET B MOUX
«3aHUMaTeTbHON PU3HKE» U «3aHUMATEIILHOMN anreopey.)

[To3HaKOMUBIINCH C ACTPOHOMUYECKOH MIKaIOH Oecka, 3aiiMeMcsi HEKOTOPBIMU IOy YU TEIb-
HBIMH TI0JICY€TaMH. BhIunciuM, HampuMep, CKOJIBKO 3BE3]] TPEThEH BEIMYMHBI, BMECTE B3STHIX,
CBETSAT TaK XK€, KaK OJ[Ha 3B€3/1a MePBOI BeTUIMHBI. MBI 3HaeM, 4TO 3B€3/1a TPEThEH BEJIMUYMHBI Clla-

Oee 3Be3/IbI IEPBOI BEJIMUNHEI B 2,52, T. €. B 6,3 pasa; 3HAUUT, JJIs 3aMEHBI TOHAI00HUTCs 6,3 Takoi
3BE3/bl. 3BE3/1 YETBEPTOM BEIIMUMHBI JIJIS1 3aMEHBI OTHOU 3BE3/IbI IEPBOM BEIMUMHBI IPUIILIOCH OBI

B3Th 15,8 u T. 1. [lonoOHBIMUI pacquaMH37 Hal/IeHbl YMCIIa TPUBOJUMON HHUXKE TAOIHIIBI.
J71s1 3aMeHBI OTHOM 3B€3/1bI IIEPBOM BEJIMUYHUHBI HYKHO CIIEIYIOIIEEe YUCIIO 3BE3/] APYTHUX BEIIU-

L ¢ s T £ ¢ 250
L 5 T 155 4 000
) D 1 s T I € 10 000
St 4D 16T 1000 000

G-1t. ... 100

Hauwunas c CC,Z[I)MOI71 BCJIIMYUHBI, MBI BCTYIIA€M YK€ B MUP 3BC31, HCAOCTYIIHBIX IIPOCTOMY

1a3y. 3Be3/bl 16-1 BETUYMHBI PA3IMYAOTCS JIHILb B BECbMA CUIIbHbBIE TENIECKOIBL: > YTOGBI MOXKHO
OBLI0 BUJIETh X HEBOOPYKEHHBIM IT1a30M, UyBCTBUTEIBHOCT €CTECTBEHHOTO 3pEHUS JOKHA BO3-
pactu B 10 000 pa3, Torna Mbl YBUIUM UX TaKUMH, KAKUMHU BUAUM Celuac 3BE3/10YKH IIECTOM
BEJIMYUHBI.

B npuBeneHHO# BhIIIe TaOIUIIC HE MOTJIN, KOHEYHO, HAWTH ceOe MecTa 3BE3/IbI «IIepeI-Tiep-
BOI» BennuuHbI. C1eaeM pacueThbl TaKXkKe JIJIs1 HEKOTOpbIX U3 HuX. 3Be3na 0,5-i Benuuunsl (I1po-

37 Berrurcienus oberyarTcs TEM, UTO norapmbM CBETOBOI'O OTHOLICHUS BBIPAXKACTCA OYEHb IPOCTO: OH paBE€H 0,4

38 CoBpeMeHHBIeTeIeCKOIIBI-peduiekTopeianaMeTpoM 10—11 MeTpoB UMEIOT ropaszao 6onbiine BO3MOXHOCTH. OcoOeHHO pac-
LIMPHIIO 00JIaCTh UCCIIEIOBaHUH BCEICHHON MCTIOIb30BaHUE OPOUTAIBHOTO Teneckomna «Xao0my». (Ilpum. peo.)
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LMOH) sipy€ 3BE3/bl MEPBOIl BETUYHUHBI B 2,5%° re s nonTopa pasza. 3se3na munyc 0,9-it Benu-

’5399

uynHbl (KaHomyc) sipue 3Be3/1bl NEPBOM BETUYMHBI B 2 , T. €. B 5,8 pa3a, a 38e31a MUHYC 1,6-i1

BesninunHbl (Cupuyc) — B 2,5%% 1.¢.810 pas.

Haxonern, ere Tr00O0MBITHBIN MOACYET: CKOJBKO 3BE31 MEPBOI BEIWYMHBI MOTIIM OBI 3aMe-
HHUTH CBET BCETO 3BE3IHOT0 HebOa (BUANMOTO MPOCTHIM IT1a30M)?

[Ipumem, uTo 3Be3/] NEPBO BETMUMHBI HAa OHOM NodyiIapuu Heb6a 10. 3ameueHo, 4To Ynciio
3BE3]] CJICAYIOIIETO KJIacca IMPUMEPHO B TPH pa3a OOJIbIIIe YKcia 3BE3/1 PEIBIAYIIEro, IPKOCTh JKe
uX — B 2,5 pa3a MeHblIe. Fickomoe 9ncio 3Be37] paBHO MO3TOMY CyMME YJICHOB IPOTPECCUU:

| oy O . .
10+]10-3 —|+[10-3- — |+ ..+ [10-3 —| -
?’i' 2 52 2.5

ol LE Ty

[Tonyyaem
&
3

10— -10
2,5
3

=95,
=
2,5

Wrax, cymmapHsIii G51eCK BCeX 3B€3/1 OMHOTO MOTYIIAPHsL, BUIUMBIX POCTHIM IJIa30M, paBeH
NpUOTM3UTETHHO CTa 3BE3/1aM IepBOM BETMUMHBI (WJIM OJHOU 3BE3/1€ M U H y C YETBEPTON BEJH-
YUHBI).

Ecnu sxe mogoO6HOe BRIYUCIICHNE IOBTOPUTH, UMES B BUY HE TOJBKO 3BE3/IbI, BUAMMBIE ITPO-
CTBIM IVIa30M, HO U BCE T€, KOTOPBIE JOCTYIHBI COBPEMEHHOMY TEJIECKOITY, TO OKa)KETCs, UTO CyM-
MapHbIii CBET X paBHOCWICH cusHuio 1100 3Be3n nmepBoi BEIMUUHBI (UM OQHOM 3BE3bI M U H
y ¢ 6,6-11 BEINYUHBI).

a3 n Teneckon

CpaBHHMM TeNeCKONUIeCcKoe HAOMIOCHNE 3Be3]] C HAOMIOICHNEM UX IMPOCTHIM IT1a30M.
[TonepeuHuk 3payka 4€IOBEUECKOTO IJ1a3a MPU HOUHBIX HAONIONEHUAX MPUMEM B CPEAHEM
paBHbIM 7 MM. Teneckon ¢ 0OBEKTUBOM MOMEPEUYHUKOM B 5 CM MPOMYCKaeT Jiydel OoJble, 4eM

3pa4oK, B (50/7)2 T. €. mpuMepHoO B 50 pa3, a ¢ nonepeunukoM 50 cm — B 5000 pa3. Bot Bo ckonbko
pa3 TeJIeCKOIl YCHIIMBAET SIPKOCTh HalomaeMbIx B HeM 3Be3/]! (CkazaHHOE OTHOCHUTCS TOJIBKO K
36e30am, a HUKAK HE K IUIaHETaM, IMEIOIUM 3aMETHBIM IucK. /I IIaHeT npu pacueTe sipKOCTH
N300paKeHUs CieayeT MPUHUMATh BO BHUMAHHUE TaK)Ke ONTHYECKOE YBEJINUCHUE TeJlecKona. ) 3Hast
3TO, BBl MOXKETE PACCUUTATh, KAKOB JI0JIKEH OBITh ITONEPEYHUK OOBEKTHBA TEJIECKOIA, YTOOBI B HETO
BUIHBI ObLTH 3B€3/1bl TOW MM MHOM BETMYMHBI; HO MPU 3TOM HAJI0 3HATh, 10 KOTOPOH BETMUMHBI
BUJIHBI 3B€3/IbI B TEJIECKOIT ¢ OOBEKTUBOM OJJHOTO M3BECTHOTO pa3mepa. I1ycTs, HarpumMep, BbI 3Ha-
€T€, YTO B TEJIECKOII C AMAMETPOM OTBEPCTHS 64 CM MOYKHO pa3ianyaTh 3B€3/bl 10 15-1 BEIMUUHBI

¥B MIEPBOI U B OCJEIHEH YeTBEPTH 3Be3Has BennunHa JIyHBI MU HY ¢ 9.
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BKIIIOYHTENHHO. KakiM 00bEeKTHBOM HAJI0 pacnojararh, 4TOObl BUJIETh 3BE3/IbI cleaytomeil, 16-i
Benn4YrHBI? COCTaBISIEM TTPOIIOPITHIO:

IJIE X — NCKOMBIH uameTp oobekTuBa. Mimeem

X = 64425 = 100 cm.

[TonamobuTcs Teneckon ¢ MONepevyHNKOM OOBEKTHBA B 1IeNbIi MeTp. BooOiie ams yBenude-
HUS 30pKOCTH TeJIeCKOTa Ha OAHY 3BE3IHYIO BEIMYMHY HEOOXOAMMO YBETHYEHHE AUaMeTpa ero
o6bekTHBa B V2,5 , T. €. B 1,6 paza.

3Be3aHas BennymHa ConHua u JlyHbl

[Iponomxum Haiy anreGpandecKyro SKCKYpCHIO K HeOecHbIM cBeTUIaM. B Toif mikane, koTo-
past IpUMeHsIeTCs Ul OLIEHKU OlecKa 3Be3Jl, MOTYT, IOMUMO HEMOABMKHBIX 3BE3]l, HAUTH cebe
MECTO U Jpyrue cBetwia — mianeTsl, Connie, Jlyna. O sipkocTu muaHeT Mbl modeceryeM 0co0o;
3[1eCh K€ yKakeM 3Be3aHyro BennunHy Connua u Jlynsl. 3Be3nHas BenuunHa CoslHLIAa BbIpaxka-

€TCsl YUCIIOM Munyc 26,8, a nonHoi Jlynabl — munyc 12,6. Ilouemy 006a dncia oTpuIlaTeIbHEIE,
YUTATEII0, HAaJI0 TyMaTh, TOHITHO MOCJIE BCETO CKazaHHOTO paHee. Ho, OBITh MOXKET ero mpuBeAeT
B HEJIOyMEHHE HEIOCTATOYHO OOJIbIasi pa3HUIla MEXIy 3Be3nHOM BenumunHor ComHia u JIyHbI:
TepBast «BCETO BIBOE OOJIBIIIE BTOPOIN.

He 3abynem, ogHako, 4T0 0003HaYEHUE 3BE3THON BEJIMUNUHBI €CTh, B CYIIIHOCTH, HEKOTOPBIH
norapudM (Ipu ocHOBaHUH 2,5). Y Kak HeNb3s1, CpaBHUBAS YUCIIA, ISTUThH OJIWH Ha JPYTrOM UX JIoTa-
pudMBI, TaK HE UMEET HUKAKOTO CMBICTIA, CPABHUBAS MEXKTy COOOM 3BE3/THBIC BETUYHHBI, JETUTh
OJTHO YHCII0 Ha Jpyroe. KakoB pe3ynbTar MpaBUILHOTO CPaBHEHUS, TTOKA3bIBAET CIIEIYIONINN pac-
YerT.

Ecnu 3Be3qnas BennunHa ConHua «munyc 26,8», To 310 3Ha4UT, 4T0 CONHIIE SpUe 3BE3/bI
MEePBOM BETUYMHBI

B 2,578 pasza.
JlyHa sxe sipue 3B€3/1bl IEPBON BEJIMYNHBI
B 2,5!36 pasa.

3HauuT, aspkocts CoHIa 60IIbIIe SPKOCTH MOTHON JIyHBI B

40 Bormpoc o Tom, moxeT skt JIyHa BIUSITh Ha MOTOAY CBOMM IPHTSDKEHHEM, OyAeT pacCMOTpeH B KoHIle KHUTH (cM. «JlyHa u
Toro/a ).
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BoruncnuB 3Ty BenuuuHy (C momorisio Tabnui sorapudmon), nomydaem 447 000. Bor,
CJIEIOBATENBbHO, MTPABUIIBHOE OTHOIIEHUE sipkocTeit ConHua u JIyHbl: JHEBHOE CBETUIIO B SCHYIO
noroay ocsermaet 3emito B 447 000 pa3 cunpHee, yeM nonHasg Jlyna B 6€3001auHy 0 HOYb.

Cunrtasi, 94TO KOJIMYECTBO meniomel, Bbiiensiemoe JlyHoM, MpONOPIMOHATBHO KOJTHYECTBY
paccerBaeMoro €0 CBeTa, — a 3T0, BEPOATHO, OJIM3KO K UCTHHE, — HAJI0 MPU3HATh, 4TO JIyHa mockl-
naet HaM U TernoThl B 447 000 pa3 mensbiie, uem CouHile. M3BECTHO, YTO KaXKIbId KBaapar-
HBIM CAHTUMETP Ha TPaHUIIC 3eMHOW arMocdepsl moaydaeT oT CoJTHIIA OKOJIO 2 MaJIbIX KaJopuid

TeryIoThl B 1 MuHyTy. 3HauuT, JlyHa nmoceutaet Ha 1 cm? 3emnn eXEeMUHYTHO He Ooinee 225 000-i
JIOJIM MaJIoN Kajiopuu (T. €. MOXKeT HarpeTh 1 T Boasl B 1 MuHyTy Ha 225 000-10 yacThb rpamyca).
OTcrona BUHO, HACKOJIBKO HE 000CHOBaHbBI BCE MOMBITKU MPUITUCATh TYHHOMY CBETY KaKOe-TH00

BIIMSTHAE HA 3€MHYIO Horony.41
PacripoctpanenHoe yoexxaeHue, 9To o0maka HEPEIKO TAT MO ACHCTBHEM JIy4ei TOTHON
Jlynsl, — rpy0oe 3a0myxaeHue, 0ObICHIEMOE TeM, YTO MCUYE3HOBEHHE OOJIAKOB B HOUHOE BpeMs
(00ycOBICHHOE APYTUMU PUIMHAMHE) CTAHOBHUTCS 3AMEMHbIM JTUTIH TIPU JTYHHOM OCBCILICHUU.
OcraBuM Teneps JIyHy U BEIYUCITNM, BO CKOJIBKO pa3 CoIHIIE sipue camoii OecTsieit 3Be3/1b1
Bcero Heba — Cupuyca. Paccykaas Tak ke, Kak ¥ paHbIIle, oJydyaeM OTHOIICHUE MX OJecKa:

2.52?5

ToF= 2,572 = 10 000 000 000.

54

T. €. Connuie spue Cupuyca B 10 muunapaos pas.

OdeHb UHTEPECEH TAKXKE CIEAYIOUINI pacyeT: BO CKOJIBKO pa3 OCBELICHHE, 1aBaeMOoe MOJI-
Hoii JIyHOIA, ipue COBOKYITHOTO OCBEIIEHHUS BCETO 3BE3IHOTO HEOA, T. €. BCEX 3BE3, BUIUMBIX IIPO-
CTBHIM IJIa30M Ha OJJHOM HEOECHOM mnoutyIapuu? Mbl yKe BBIYUCIINIIN, YTO 3BE3/bI OT MEPBOI 10
LIECTON BEJTMUMHBI BKJIIOUUTEIBHO CBETAT BMECTE TaK, KaK COTHSI 3B€3]1 IEPBOM BETMUMHBI. 3a1a4a,
CJIEIOBATENBHO, CBOUTCS K BBIYMCIIEHUIO TOTO, BO CKOJIBKO pa3 JlyHa sipue cOTHM 3Be37 NepBOi
BEJIMUUHBI.

3TO OTHOUIEHHE PaBHO

=13,

5 A

100

Wrak, B scHYy10 O€37IyHHYIO HOUb MBI IOIy4YaeM OT 3B€31HOro HebOa numib 2700-10 10110 TOro
cBeTa, Kakou noceutaeT nonHas Jlyna, u B 2700 x 447 000, 1. e. B 1200 MUIIIMOHOB pa3 MEHbIIIE,
4yeMm JaeT B 6e300maunsbiii qeHs CorHIe.

[TpubaBuMm emie, 4TO 3BE3/IHAS BEIIMYNHA HOPMATHHON MEKTYHAPOIHON «CBEYM» HA PACCTO-

sHUM 1 M paBHA mMunyc 14,2, 3Ha4UT, CB€YA HA YKA3aHHOM PACCTOSIHUU OCBEIIAET sipue MOJHOM
142 12,6

= 2700.

JIynsl B 2,5 , T. €. B YETBIPE pa3a.

Hebe3biHTEpeCHO, MOXKET OBITh, OTMETHUTD €I11€ YTO MPOXKEKTOP aBUALIMOHHOTO Masika CHIIOH
B 2 MWJUIMap/ia cBedyel BUeH Obl1 Obl ¢ paccTosiHuA JIyHbI 3Be3710i1 4)%-1 BeTMUUHBI, T. €. MOT ObI
pa3nuyarbCs HEBOOPYKEHHBIM IIa30M.

4l B L[eHTpaJ'[BHOﬁ YacTH ATOU 3BE€3/bI INIOTHOCTH BEIIECTBA JOJDKHA JOCTUI'aTh HEUMOBEPHO 0OJIBILIOMN BCJIMYMHBI, IPUMEPHO

MUJIIHapa rpaMMoB B | oM.
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McTuHHBbIN Oneck 3Be3a n ConHua

Bce onenku 6recka, KOTopble Mbl JeNaiy 10 CHX MOpP, OTHOCHIIUCH TOJBKO K MX BUTUMOMY
6necky. [IpuBeneHHbIe YnClia BEIpaXarOT OJIECK CBETUII Ha T€X PACCTOSIHUSIX, Ha KAKUX KaxJ10e U3
HUX B JICHCTBUTENLHOCTH HaX0AUTCsA. HO MBI XOPOIIIO 3HaeM, UTO 3BE3/bl yAalIEHbI OT HAC HEO/U-
HAKOBO; BUJIUMBIH OJ€CK 3BE€3]] TOBOPUT HaM MOATOMY KakK 00 MX UCTUHHOM Oyecke, Tak U 00 ux
yIaJIeHUHU OT HacC, — BEpHEE, HU O TOM, HU O JPYTOM, TIOKa MbI He pacuwieHuM o0a (axkrtopa. Mexay
TEM Ba)KHO 3HATh, KAKOB ObLIT ObI CPABHUTEIBHBIN OJECK HITH, KAK TOBOPAT, «CBETUMOCTHY pa3iny-
HBIX 3B€3/l, €CJIM Obl OHM HAXOJWJIMCh OT HAC Ha OJIMHAKOBOM PACCTOSIHUU.

CraBsg Tak BOMNPOC, aCTPOHOMBI BBOJISAT MOHATHE 00 «aOCONIOTHONY» 3BE3IHON BEIMYMHE
3Be31. AGCOIIOTHO 3BE3/1HOI BEIMYMHOM 3BE3/Ibl HA3bIBACTCS Ta, KOTOPYIO 3Be3/1a UMea Obl, eclin
Obl HaxouIach OT HAc Ha paccrosiHuu 10 mapcexoB. [lapcek — ocobast Mmepa UTHHBI, YIOTPeOIIs-
emasi JJisl 3Be3HbIX PACCTOSHUI; O ee MPOUCXOXKICHUHM MBI TTo0eceayeM Mo3aHee 0co0o, 31ech
CKa)KeM JIMIIIb, YTO OJIUH Napcek cocrapisger okoiio 30 800 000 000 000 kM. Camblii pacdeT abco-
JIFOTHOW 3BE3/IHOM BEIMYMHBI IPOU3BECTU HETPYAHO, €CIIM 3HATh PACCTOSHUE 3BE3/bl U MPUHSATH

BO BHUMAHHE, YTO Oeck JOJIDKCH Y6I)IBaTI> MMPOMNMOPHKUOHAIBHO KBaaApary paCCTOSIHI/Iﬂ.42

M-EI o3HaKOMUM YUTATENS C PE3YIbTAaTOM JIMIIb JBYX TaKUX paCdCTOB: JJIA CI/IpI/cha n s
Hamero Comnuna. Aécontomuasa sennuuna Cupuyca + 1,3, Comnna +4,8. D10 3HAUUT, 4TO C pac-
crostamst 308 000 000 000 000 km Cupuyc cusist 661 Ham 3Be3110# 1,3-1 BemunHbl, a Hate CorHIe
4,8-11 Benmu4uHLI, T. €. cabee Cupuyca B

- =
25" 35
5 =03

i H_

x0Tst 6éuoumstit Oeck Comama B 10 000 000 000 pa3 6omnbine 6iecka Cupuyca.

M1 yoenunuck, yto CornHIle — 1ajeko He camas sipkas 3Be3fa HeOa. He cnemyet, omHako,
cuutarh Haiie COJIHIIE COBCEM MTUTMEEM CPEIU OKPYKAIOIINX €ro 3BE3/]: CBETUMOCTb €0 BCE JKe
BbILIE cpeaHei. [1o TaHHbIM 3BE3JHOM CTATUCTUKH, CPEIHUMH IO CBETUMOCTH U3 3BE3/l, OKpYyXKa-
tomux Comuiie 10 paccrosiaust 10 mapceKoB, SBISIFOTCS 3BE3/IbI ACBITON aOCONIOTHON BETHMUMHBL.
Tak kak abcomorHas BenmmuuHa CoHIla paBHaA 4,8, TO OHO sIpYe, HEXKEITU CPEIHSS U3 «COCECTHUX)
3Be3]1, B

2,58 4,2

bynyuu B 25 pa3 abcomtotHo Tyckiee Cupuyca, ComnHIle oka3zbiBaeTcs Bee ke B 50 pas spue,
4YeM cpeoHue 13 OKPYKaroIIUX ero 3Be3/I.

42 Brruncienne MOKHO BBITIOJHSATS 110 cnez[y}omeﬁ (.’popMyne, MIPOUCXOKIACHUEC KOTOpOﬁ CTAHCT JAICHO YUTATCIII0, KOIJ1la HEMHOI'O

MO3JHEEC OH ITO3HAKOMUTCA OJTHKe ¢ apCeKOM 1 HapaJ'IJTaKCOMZ3£[eCL M — abcoimoTHas! BETHYHHA 3BE3/1bI, M — €€ BUANMAas BEJINYHNHA,

= = 2+
K — NapaIUTAKC 3BE3/IbI B CeKyHIax. I1ociei0BaTebHble Peo6pasoBanms Takoppr: 20 — >om 10082, Mlg2,5=m lg 2.5+ 2+ 2 lgm. ) 47—

0,4m + 2 + 2 lgn, otkyna M=t + 5 + 5 lgn. [ins Cupuyca, nanpumep, m = —1,6,1 = 0",38. [ToaTomy ero abcomntoTHas BeMU4NHA
M=-1,6 + 5+ 510,38 =1,3.
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Camas ApKasa 3Be3ga U3 N3aBeCTHbIX

Camoii 6071b1110i1 CBETUMOCTBIO 00JIaJaeT HEIOCTYITHAS IPOCTOMY IV1a3y 3B€3/104Ka BOCbMOI
BEJIMUMHBI B CO3BE31UU 30110T0i PhIOBI, 0003Hauaemas gatuHckoii OykBoit S. Co3se3aue 3010Toi
Pr16b1 HAXOUTCS B 10XKHOM MONyIIapUK He0a ¥ HE BUAHO B YMEPEHHOM I0sICE HAILIETO MOTYIapHs.
YroMsiHyTasi 3B€3/104Ka BXOAUT B COCTaB COCEIHEH C HaMU 3Be3HON cucTembl — Masoro Mare-
nanoBa O0Jaka, pacCTOsSIHHE KOTOPOTO OT Hac olleHuBaeTcs npuMepHo B 12 000 pa3 Gomblie, yem
paccrosiaue 10 Cupuyca. Ha TakoM orpoMHOM yhalleHuu 3Be3zia AOJDKHA 00J1a/1aTh COBEPILIEHHO
UCKJTIOUUTEIbHON CBETUMOCTBIO, YTOOBI Ka3aThCs a)Ke BOCbMOMN BennuuHbl. CupHuyc, 3a0poIIeH-
HBIN TaK e ITyOOKO B IPOCTPAHCTBE, CUsI Obl 3Be37101 17-i1 BEMUUHHBI, T. €. OB ObI €/1Ba BUICH
B CaMblif MOTYIIIE€CTBEHHBII TEJIECKOIL.

KakoBa e cBeTUMOCTH 3TOi 3aMedarebHOM 3Be3/1bl? Pacuer gaet Takoi pe3ynbTar: MuHyc
BOCbMasl BEJIMUMHA. DTO 3HAYMT, 4yTO Hamia 3Be3qa abcomotHo B 400 000 pa3 (mpumepHO) sipue
Comnnua! Ilpu Takoit UCKIIOUMTENBHON SPKOCTH 3Be3Za 3Ta, Oyayud MOMeEIeHa Ha PacCTOSHUU
Cupuyca, kazanach Obl Ha JEBSITh BEJIUYUH SIpUe €ro, T. €. UMela Obl MPUMEPHO SPKOCTh JIyHBI B
(aze uetBepTH! 3Be3/1a, KOTOpas ¢ paccTosiHus Cupuyca Moria Obl 3aIMBaTh 3EMITIO TAKUM SIPKUM
CBETOM, HMEET OECCIIOPHOE MPABO CUUTATHCS CAMOM SIPKOIl U3 U3BECTHBIX HaM 3BE3/I.

3Be3aHasa BeJsIMYMHA NflaHeT Ha 3eMHOM U Yy>XXOM Hebe

BO3BpaTI/IMC$I TCIICPb K MBICJICHHOMY IYTCHICCTBUIO HA APYIUC INIAHCTHI (HpO,Z[eJ'IaHHOMy
HaMHU B pa3aciic ((qY)KI/IC H€66C8.>>) H OLCHUM 0oJiee TOUHO OJIECK CHAIOINMUX TaM CBCTHII. Hpex(z[e
BCCI'0 YKaK€M 3BC3JIHBIC BCIIMYMUHLI INIAHET B MAKCUMYMC UX Onecka Ha 3emHoMm HEOE.

Ha nebe 3emuu:

Benepa ............. =43 Carypu............. —04
Mape............... =28 W¥pan............... +37
Onmurep............ =25 Hentyn ............ +76
Meprypmin.......... —12

[Tpocmarpusas, BuauMm, uto Benepa sipue FOnuTepa nouru Ha 1Be 3B€3AHbIE BEJINUMHBL, T. €.
82,58 «5 pas, a Cupuyca B 2,557 «12 pa3 (6meck Cupuyca — 1,6-i Benuuunsl). OTCro1au BUJTHO,
YTO TycKJias IutaHeTa CaTypH Bee ke sipue BCeX HEMOABMKHBIX 3Be3]1, kpome Cupuyca u Kanonyca.
31ech MBI HAXOAUM OOBsICHEHHE ToMy (akty, uto rutaneTs! (Benepa, FOnurep) ObiBaroT MHOTAA
JTHEM BUJIHBI IPOCTBHIM ITIa30M, 3BE3/Ibl JK€ MPU THEBHOM CBETE COBEPILIEHHO HEIOCTYIIHBI HEBO-

OPYKEHHOMY 3pPEHHIO.
Jlanee mpuBOIUM OLIEHKY Oiecka cBeTus Ha HeOe Benepsr, Mapca u KOnuTepa 6e3 HOBBIX

HOHCHCHI/Ifl, TaK KaK OHH NPCACTaABIAIOT CcOOOH JINIIIh KOJIMYSCTBEHHOE BBIPAXKCHUC TOTO, O UCM

TOBOPHJIOCH yiKe B pasjene «Uyxue Hebecay.
Ha ne6e Mapca u Benepsr:
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Comnue........ —26 Coanue......... -27.5
Doboc ......... -8  Jemms........ .. —6.,6
Hetimoc . ... ... —3,7 Meprypmii. .. ... —2,7
Bewnepa......... —3.2 Onwurep........ -2,4
HOmarep . ..... .. ~28 Jemnuana Jlynua ... -2.4
SEMIA. . ... —2,6 Carypu......... —0,3
Mepxypuii .. .. .. —0,8
Carypu......... —0,6

Ha sete FOmurepa:
ConHie . ........ —-23 IV ciiytaug ... .. 3.3
[ cnyTHUK . . ... .. -7,7 Vooosiw -2.8
IT s . -64  Carypu ......... -2
L ».......... —-56  Benepa ......... —-0,3

OrneHuBast sIPKOCTh TUIAHET HA HeOe X COOCTBEHHBIX CITyTHUKOB, CIIEAYET Ha IEPBOE MECTO
MOCTAaBUTH «TONHBIN» Mapc B Hebe dDoboca (—22,5), 3areM «monubiit» FOmurep B Hebe V cryT-
Huka (—21) u «onnslii» CatypH B HeOe ero ciyTHHKa Mumaca (—20): CaTypH 371ech BCEro BIIs-
TEpO MeHee pok, ueM CounHie!

IToyuurenbHa, HaKOHEIl, CIEIYIOMIAs OL[EHKa OJiecKa IUIaHET, HaOII0AaeMbIX OfIHA C IPYTOH.
Pacnonaraem ux B mopsijike yObIBaHUs Oliecka.

Otcrona BUAHO, 4TO Ha HeOe IVIaBHBIX IUIAHET CAMBIMM SIPKMMHU CBETHJIAMH SIBIISTFOTCS
Benepa, nHabmonaemas ¢ Mepkypus, 3emins, BuauMas ¢ Benepsl, u 3emiis, Bunumasi ¢ MepKypHs.

3Be3HAasl BEIMYMHA

Benepac Meprypua .... —7,7 Mepkypuiic Benepni ... .. -2,7
Jemas ¢ Beneprr . . .. .. —6,6 Jemmsac Mapea ... ... ... —-2,6
Jemnst ¢ Meprypust.... -5 Omwrepce 3emmn....... -25
Benepa ¢ Jemmn . ... .. —4,3 Onwrep ¢ Beneprr . ....  —24
Benepa ¢ Mapca. ... .. 3,2 1O0mrep ¢ Meprypua.... -22
HOmarep ¢ Mapea .. ... —2,8 Carypuc KOnurepa...... -2
Mapce Jemma. . ...... —28
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Noyemy Teneckon He yBenuyuBaeT 38e347?

Jlroneit, BriepBbIe HAPABISIOUINX 3PUTEIbHYIO TPYOy HA HEMOABUKHBIE 3BE3/IbI, TOPAKAET
TO, 4YTO TpyOa, TaK 3aMETHO yBenn4uBaromias JIyHy v niaaHeThl, HUCKOJIBKO HE YBEJIUYUBAET pa3-
MEpOB 3Be3/l, Ja)Ke YMEHBIIIAET UX, IPEBPAIasi B APKYIO TOUKY, HE UMEIONIYIO AUCKA. ITO 3aMETHII
emte ['anunelt, mepBblii YeIOBEK, B3MISHYBIIMM HA HE0O BOOPYKEHHBIM I1a3oM. OnuchIBas CBOU
paHHME HAOIIONCHUS C TIOMOIILBIO U300pPEeTEeHHOM UM TPYObI, OH TOBOPUT:

«JlocToltHO 3aMeuaHus pa3nuyue B BUJE IJIAHET U HETIOJIBUKHBIX 3BE3]] IPHU HAOIIOEHUN
yepe3 TpyOy. [lnmaHeTsl mpeacTaBisiOTCS MaJeHbKUMHU KPYKKaMH, PE3KO OUepUEHHBIMHU, KakK Obl
MaJIbIMU JIyHaMH; HEMOABIKHBIE JK€ 3BE3/Ibl HE MMEIOT pa3IMYMMbIX ouepTanuii... Tpyba yBenu-
YUBAET TOJBKO MX OJECK, TaK YTO 3BE3/bl S5-U M 6-1 BEIMUYUHBI AETAIOTCS MO SIPKOCTH PaBHBIMU
Cupuycy, KOTOPBIi SIBIISIETCS CaMOM OliecTsIIe U3 HeTTOIBUYKHBIX 3BE3]1».

YtoObl 00BSICHUTH TaKoe OECCUIINe TEJIECKOIa 10 OTHOIICHUIO K 3Be3/1aM, IPUIETCS HaIo-
MHUTH KOe-4TO U3 ¢u3nonorud u ¢puszuku 3penus. Korma Mel ciaennM 3a yoalsiomuMcs OT Hac
YeJIOBEKOM, €r0 M300paKeHHe Ha CeTYaTKe I1a3a CTaHOBUTCS Bce MeHblle. [Ipu qoctatounom yia-
JICHUH TOJIOBA U HOTH YeJIOBEKa HACTOJIBKO COMMIKAIOTCS Ha CETYaTKe, YTO MOMaJaloT yXKe HEe Ha
pa3HbIE ee 3JIeMEHTHI (HEpBHbIE OKOHUAHUS ), HO Ha OJIMH U TOT K€, U TOT/Ia YyeloBedecKas purypa
Ka)XeTCsl HaM TOYKOM, JIMILIEHHOW oYepTaHuu. Y OOJNBIIMHCTBA JIO/IeH 3TO HACTyMaeT TOraa, Korjaa
yTOI1, O]l KOTOPBIM yCMaTpUBaeTCs MpeaMeT, yMeHbInaeTcs 1o . HazHaueHue Teneckorna cocTout
B TOM, YTOOBI YBEJIMYHUTh YTOJI, IOJ] KOTOPBIM IJ1a3 BUIUT MPEAMET, UK, YTO TO K€ caMoe, pacTs-
HYTb W300paKeHHe Ka)XJIOW JeTaau MpeAMeTa Ha HECKOJIbKO CMEKHBIX AJIEMEHTOB cerdarku. O
TEJIECKOIIE TOBOPST, UTO OH «yBenuuuBaeT B 100 pas», eciau yroi, mog KOTOPbIM Mbl BUTUM MHpe-
METHI B 3TOT Teneckor, B 100 pa3 6osbiiie yriia, moja KOTOPHIM MBI Ha TOM K€ PACCTOSIHUM BUAMM HX
npocThiM a3oM. Eciu ke kakas-HuOyAb JAeTallb U IPHU TaKOM YBEIHUEHUU YCMATPUBACTCS O]
YIJIOM MEeHbIIE [, TO TaHHBIN TeIeCKON HeJOCTaTOYEH JIJIsl PACCMOTPEHHS 3TOM MOIPOOHOCTH.

HetpynHo paccuuTarhb, 4TO caMas MeJKasi OJpOOHOCTh, KaKyl0 MOXKHO Pa3JIMYUTh Ha pac-
crosauu JIlyHsl B Teneckon, ysennuuparomuii B 1000 pa3, umeer B nonepeunuke 110 u, a Ha pac-
ctosiuuu Conuna — 40 km. Ho ecnu TOT ke pacyer caenath A OarKaniieil 38e3/1bl, TO MOTy4YuM
orpoMHyto BenuuuHy — 12 000 000 km.

[Tonepeunuk Hamero ConHIla MEHbLIE ITOW BEJIMYUHBI B 8)2 pa3. 3HAUUT, IEPEHECEHHOE
Ha paccTosiHue Omrkaiiiei 38e3/1bl, COMHIE HAIlle JOJKHO Ka3aThCs TOYKOW JaXke B TEJIECKON C
1000-kpatHbIM yBenuueHueM. brikaiimas 3Be3na qomkHa obnagars o0bemoM, B 600 pa3 6oib-
mmmM ComnHia, 4ToObI CHIIbHBIE TENEeCKONbl MOIIIM MOKa3aTh ee auck. Ha paccrosauu Cupuyca
3Be3a JOJKHA A7 3Toro ObITh Oombine ConHia no oosemy B 5000 pa3. Tak kak OONBIIMHCTBO
3BE3]] PACTIONIOKEHO TOPa3Io Aalblie ceifyac YOMSHYTHIX, a pa3Mephl UX B CPETHEM HE MPEBbI-
1Ial0T B TaKOM cTeneHu pa3mepoB CoJHLA, TO 3BE3/bl U B CUJIbHBIEC TEJIECKOIbI MTPEACTABIISIOTCS
HaM TOYKaMHU.

«Hwu onHa 3Be3na Ha Hebe, — roBOpUT JIk1He, — He MeeT OOJBIIEero YIIIOBOTO pa3Mepa, YeM
OynaBo4Has ToJ0BKa ¢ paccTosHus B 10 KM, ¥ HET €Ile TAaKoro TelieCKoma, B KOTOPBIM MpeaMeT
CTOJIb MaJIbIX pa3MepoB ObLT ObI BUIEH, KaK AUCK». HanmpoTus, KpynHbie HEOECHBIE TeNa, BXO/A-
1€ B COCTaB Halllel COTHEYHON CUCTEMBbI TOKA3bIBAIOT MTPH HAOIIOIEHUH B TEJIECKOM CBOU JTUCKU
TeM KpymHee, 4eM Oosnbliie yBennueHue. Ho, kak Mbl y)ke UMeNH ciay4ail yIOMsHYTb, aCTPOHOM
BCTpeYaeTcsi 37eCh C JAPYTUM HEYIOOCTBOM: BMECTE C yBEeIMYCHHEM H300pakeHus ociabeBaeT
€ro SPKOCTh (BCIEACTBUE PACIPEICIICHUs MOTOKA JIydel Ha OONBIIYI0 MOBEPXHOCTD), clabas xe
SIPKOCTh 3aTPYIHSET paznuueHue noapooHocreit. [loromy npu HaOMIOACHUN MIIAHET U 0COOEHHO
KOMET MPUXOIUTCS NOJIB30BaThCS JHUIIb YMEPEHHBIMU YBEIMYCHHUSIMH TEJIECKOIIA.

Yurarenb, moxanyH, 3a4acT BOIPOC: €CIM TEJIECKOIN HE YBEIUYHBAET 3BE3l, TO 3a4eM Ke
YOOTPEONISIFOT €T0 PU UX HAOMIOACHUH?
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[Tocne cka3aHHOTO B MPEABIAYIIMX CTAThAX €1Ba JIM HY>KHO JOJT0 OCTAaHABIMBATHCA Ha
otBete. Teneckomn 6eccusieH yBeIMYMBATh BUAUMBIE Pa3MEPhI 3Be3/1, HO OH YCHIIMBAET UX SIPKOCTb,
a ClleZIoBaTeNIbHO, YMHOXKAET YHCIIO 3BE3/1, IOCTYITHBIX 3PCHHIO.

Bropoe, uto qocturaercs 61arofaps TEIECKOMy, 3TO pa3/ieieHue TeX 3Be3/, KOTOpbIE MPe/-
CTaBJISIFOTCSI HEBOOPYKEHHOMY IJ1a3y CIMBAIOLIUMUCS B OJHY. Teneckon He MOXKET YBEITUYUBATh
BUJMMOTO TIOTIEPEYHUKA 3BE3/l, HO YBEJIMYUBACT BHIMMOEPACCTOSHUE MEXIy HUMHU. [loaTomy
TEJIECKOI OTKPBIBAET HaM JIBOIHBIC, TPOWMHBIEC U ellle 0oJiee CIOKHBIE 3BE3/bl TaM, I1ie HEBOOPY-
YKCHHBIH I71a3 BUTUT OJMHOYHYIO 3BE3/Ty. 3BE3THbIE CKOTIICHUS, JJIsl IPOCTOTO IJ1a3a CIMBAOIIUECS
3a 1aJbHOCTBIO PACCTOSHUS B TYMAHHOE MSTHBIIIKO, 8 B OOJBIIIMHCTBE CIy4yaeB U BOBCE HEBUIH-
MBbI€, PACCHIMAIOTCS B MOJI€ TEJIECKONa Ha MHOTHE THICAYHU OTAEIBHBIX 3BE3/I.

W, HakoHell, TpeThs yCiIyra TeJecKona Mpu U3y4YeHUH MUpa 3BE3]l COCTOUT B TOM, YTO OH
JTaeT BOBMOKHOCTH U3MEPSATH YIVIbI C MOPA3UTENIbHON TOUHOCTHIO: Ha (hoTorpadusx, mory4eHHbIX
C COBPEMEHHBIMH OOJIBIIUMU TEIECKOMaMH, aCTPOHOMBI M3MepstOT yriibl BennyuHoi B O",01. [Tox
TaKUM YIJIOM ycMaTpHuBaeTcs Koreika ¢ pacctostaus 300 KM i 4eloBe4eCKUi BOJIOC C PaccTo-
saaust 100 m!

Kak n3Mepuinun nonepevyHUKun 3Be3n?

B caMmblil CHIIBHBIN TENECKOIl, KaK Mbl ceii4ac OOBSCHWIM, HENb3s YBUACTH MONEPEUHUKU
HETMOABM)XHBIX 3Be3/1. Jlo HeaBHEro BpeMeHH Bce cOOOpakeHHUsl O TOM, KaKOBBI pa3Mephl 3Be3/I,
OBLIM TOJIBKO AorajakaMiu. Jlomyckany, 4To Kaxkaas 3Be3fia B CpelHEM MTPUMEPHO TAKOH ke BEJIU-
yiHbl, Kak Hanie CoJHIle, HO HUYeM He MOIVIM MOAKPENUTh 3TON aoranku. W Tak kak ans pas-
JIMYEHUS 3BE3HBIX JUAMETPOB HEOOXOAMMBI 0OJiee MOIIHBIE TENECKOIbI, YeM Camble CHUJIbHBIC
TEJIECKOIBl HAILIET0 BPEMEHM, TO 3ajjada OINpeAesieHUs] UCTHHHBIX JHaMETPOB 3BE3]l Ka3allach
HEpa3peImnmMoin.

Tax oOctosiio neno g0 1920 r., Korja HOBbIE MPUEMBI U OPYIUSI UCCIETOBAHUS OTKPBLIN
aCTpOHOMaM NyTh K U3MEPEHUIO UICTUHHBIX Pa3MepOB 3BE3/I.

OTUM HOBEHIINM JOCTHKEHHEM acTPOHOMUS 00s3aHa CBOEH BEPHOM COIO3HHUIIEC — (PHU3UKE,
HE pa3 OKa3bIBaBIIEH el caMble [IEHHBIE YCIYTH.

MBI ceifuac U3J105KUM CYIIHOCTh CII0C00a, OCHOBAHHOTO Ha SIBJICHUH UHTEPPEPEHIINH CBETA.

YToObI ySICHUTH MPUHIIMII, HA KOTOPOM OCHOBAH 3TOT METOJl U3MEPEHUM, IPOU3BEIEM OIIBIT,
TpeOyoImUi HECIOKHBIX CPEJICTB: HEOOBIIOr0 TeJIecKoma, Aaromiero yeiaunuenue B 30 pa3, u
HaXOJSIIIerocst Ha paccTosTHUU 10—35 M OT Hero spKOro UCTOUYHHKA CBETa, 3arOPOKEHHOTO dKpa-
HOM C OYEHb y3KOW (HECKOJIBKO AECATHIX A0JeH MIIIUMETpPa) BEPTHUKAIBHOH 1Ienblo. OOBEKTHB
3aKpOEM HETPO3PAYHOM KPBIIIKOH ¢ IByMs KPYTJIBIMH OTBEPCTHSMH OKOJIO 3 MM B JaMeTpe, pac-
MOJIOKEHHBIMU CUMMETPUYHO OTHOCHTEIHFHO LIEHTPa OOBEKTUBA HA PACCTOSIHMM 15 MM Apyr OT
npyra (puc. 72). be3 KpbIllIku 11eNib B TEIECKOIl UMEET BHJI Y3KOM MOJIOCHI CO 3HAYUTENBHO Ooliee
cnadpiMU TONI0CKaMu 1o 6okam. [Ipu HaOmrOneHUH K€ ¢ KPBIMIKOM IeHTpaibHasl sipKas Mmojioca
IPEICTaBIICTCA HCUEPUCHHON BEPTUKAIbHBIMHU TEMHBIMU MTOJIOCAaMH. JTH MOJIOCHI MOSIBUIIUCH KaK
CJIEJICTBUE B3aMMOACHCTBUS (MHTEPPEPEHIIMN) IBYX CBETOBBIX MyUYKOB, MIPOMIEIIINX CKBO3b JBA
OTBEPCTHSI B KPBIIIKE 00bEKTUBA. Eciu 3aKphITh OJHO U3 OTBEPCTHIl, — MOJTOCKH UCYE3HYT.
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,:__..«-'"“ ABa ayya cBeTa
/ OT H3MEPAEMON 3Be3Abl

HHTEPHEpOMETH

Hafamaareas
¥ OKyAApa

?( * 100-a0fiMOBBIA
TEASCKON

~—

Puc. 72. Cxema ycmanosku, noacnaowei ycmpoucmeo npubopa unmepgepomempa ons
usMepeHus yeno8blx OUamMempos 36e30 (noopobHocmu 8 mexkcme)

Ecnu otBepcTust mepen 0ObEKTUBOM CAENATh MOABMKHBIMHU, TaK YTO PACCTOSHUE MEXKIY
HUMU MOXXHO Oy/IeT U3MEHSTh, TO TI0 MEpe WX Pa3ABMKEHHUS TEMHBIE IMTOJIOCKH OyIyT CTAHOBUTHCS
BCE MEHEe SICHBIMU U, HAKOHEII, UCUE3HYT. 3Hasi PACCTOSHUE MEKIY OTBEPCTUSIMU B 3TOT MOMEHT,
MO>KHO OTPEISIUTh YIIIOBYIO IIUPHUHY IIEIH, T. €. YTOJ, O]l KOTOPHIM BH/IHA IIIMPUHA 1IN HAOI0-
narento. Eciu ke 3HaTh pacCTOSHUE 0 CaMOM IIEJH, TO MOXKHO BBIYHCIUTH €€ ICHCTBUTEIHHYIO
mmpuHy. Eciiu BMecTo mienu y Hac Oy/1eT MajJeHbKOE KPYIJIOe OTBEPCTHE, TO CIOCOO OIpeieICHHS
IIUPUHBI TAKOW «KPYTIOW menm» (T. €. [uaMeTpa KpyKKa) OCTAeTCsl TeM K€ CaMbIM, HaJIO JIHIIb
IIOJIyYEHHBIH yrojl YMHOXKUTH Ha 1,22.

[Ipu u3mMepeHnn AuaMeTpoB 3BE3/ MBI CIIEAyeM TEM K€ MyTeM, HO BBUAY Ype3BbIYATHON
MaJOCTH yIIIOBOTO AUAMETpa 3B€3/1 JOJDKHBI IPUMEHSITH BEChMa OOJbIINE TEIECKOIIbI.

[Tomumo paboOTHI ONMMCAHHBIM MHCTPYMEHTOM, MHTEPPEPOMETPOM, €CTh U JAPYroi, Oonee
OKOJIBHBIH CIIOCO0 OLIEHKH UCTUHHOTO TMaMeTpa 3BE3/l, OCHOBAHHBINM HA UCCIICIOBAHUH HX CIIEK-
TPOB.

[To ciexTpy 3Be3/1bI ACTPOHOM Y3HAET €€ TEMIIEPaTy Py, a OTCIO/Ia BEIUMCIISICT BETUYHHY U3TTY-
gennst 1 cm® ee noBepxHocTH. Ecnu, KpoMe TOro, U3BECTHBI PACCTOSIHUE A0 3BE3/bI U €€ BUIH-
MBIii OJIeCK, TO OMpeAeNsIeTCs U BeIMYMHA U3JIyYeHUs Bcel ee moBepXHOCTH. OTHOIIEHNE BTOPO
BEJIMUMHBI K TIEPBOM JaeT pa3Mep MOBEPXHOCTH 3BE3/Ibl, a 3HAYHT, U €€ JuaMeTp. TakuM oOpa3oM,
HalJeHO, HapUMep, 4To nonepedyHuk Kamemnnsr B 16 pa3 Oomnbliie conHeuHoro, berenbreiize — B
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290 pa3, Anpaebapana — B 48 pa3, Apkrypa — B 30 pa3, Cupuyca — B 2 pasa, beru — B 2% paza, a
nonepeyHuk cnytHuka Cupuyca cocranisier 0,02 conHedHoro.

MraHTbl 3B€3g4HOIO Mupa

Pesynbrars! onpeieneHus 38e3/1HbIX MONEPEYHUKOB 0Ka3aJiCh OUCTUHE MOPA3UTEIHHBIMU.
ACTPOHOMBI HE MO/I03PEBANIN PAHbIIIE, YTO BO BCEICHHONW MOTYT ObITh TaKHE TMTAHTCKUE 3BE3/IbI.
[TepBoii 3Be37101, ICTHHHBIE pa3Mepbl KOTOPO ynanaoch onpenenuts (B 1920 1), Obuia sipkas 3Be371a
a Opuona, Hocsmas apadckoe HazBaHue berenbreiize. Ee monepeuynnk oka3ascs MpeBbIIIAIONINM
nuametp opoutsl Mapca!

. .~ AHTapec
R 4500 000 000k & NONepeyHHKE

-
-

-

JerAR -

— =

o Opbura 3eman

g _E ' IBOGD ﬂﬂﬂ 'Dﬂ'D KM B NOMepeyHHKE

L
a

Puc. 73. 36e30a-eueanm Aumapec (a Cxopnuona) moena 6wt sxiroyums 6 ceos naute Connye
¢ 3eMHOU opobumo

JpyruMm TUTaHTOM SIBIIsieTCs AHTapec, camas spkas 3Be3na B co3pe3nauu CKOpIHOHA: ee
MOTIEPEYHUK MPUMEPHO B TOJITOpa pasza OoJblle AMaMeTpa 3eMHOM opOutsl (puc. 73). B psany
OTKPBITHIX TMOKAa 3BE3[HBIX TUTAHTOB HAJO MOCTABHTh W TaK Ha3biBaemylo JluBHyr («Mupay)
3Be31y B co3Be3nauu Kuta, nuametp kotopoit B 400 pa3 Oosnbliie quamerpa Hatiero CoHIa.

OcraHoBHUMCS Tereph Ha (U3HUYECKOM YCTPONCTBE ITHX UCIOIMHOB. Pacder mokasbIBaer,
YTO MOJJOOHBIE 3BE3/TbI, HECMOTPSI Ha YYIOBUIIIHEBIE pa3MephI, COJIEPKaT HECOPa3MEPHO MaJIO Belle-
ctBa. OHM Tskenee Hamero COJHIIA BCETO B HECKOJIBKO pa3; a Tak Kak 1mo o0bemy berenbreiize,
Harpumep, 6onwiie Comara B 90 000 000 pas, To IIIOTHOCTH ATOH 3BE3/1bI JOKHA OBITH HUYTOXKHA.
N ecnu BemecTBo ComHIA B CpeTHEM IO TUIOTHOCTH MIPHOIIMIKAETCS K BOJIE, TO BEIIECTBO 3BE3/I-
TUT@HTOB B 9TOM OTHOIICHHH TIOXOTUT Ha Pa3peKEHHBIA BO3MYX. 3BE3Ibl ATH, MO BBIPAKECHUIO
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OAHOI'0O aCTpOHOMA, «HAIIOMHUHAIOT l"pOMa,Z[HHﬁ aspocrar MaJion IINIOTHOCTH, 3HAYHUTCIIbHO MCHb-
meﬁ, HCXKCIIN INIOTHOCTH BO3AyXa».

HeoxuaaHHbIN pacueT

HNHTEepecHO pacCMOTPETh B CBSA3U C MPEABIAYIINM, CKOJILKO MeCTa 3aHsUIM Obl Ha HeOe Bce
3BE3bl, €CJIU OBl UX BUJIUMBIE U300paKeHHsI ObLTH MPUMKHYTHI OJTHO K IPYTOMY.

Mpl yxe 3HaeM, 4YTO COBMECTHBIN OJiecK BCeX 3Be3/l, TOCTYIHBIX TEJIECKOIY, paBeH OlecKy
3Be3/Ibl MUHYC 6,6-11 BeTnuuHbI (CM. BbIIe). Takas 3Be3/1a cBeTUT Ha 20 3BE3IHBIX BEJTMUUH clabee
Hamero CouHila, T. €. 1aet ceera MeHsine B 100 000 000 pa3. Eciau cuurtats CosHile no temmnepa-
Type €ro MOBEPXHOCTH 3BE37I0M CPEIHEH, TO MOKHO MPUHATH, YTO BUAMMAs TOBEPXHOCTh HAIIICH
BOOOpakaeMoii 3Be3/1bl B yKa3aHHOE YHCIIO pPa3 MEHbIIe BUIUMON noBepxHocTu ConmHia. A Tak
KaK IMaMeTPbl KPYTOB MPOTOPIIMOHATBHBI KBAJAPATHBIM KOPHSAM M3 UX IMOBEPXHOCTEH, TO BUIH-
MBI JUaMeTp Halel 3Be3/bl JOJKEH ObITh MeHbIe BuauMoro auamerpa Comnnma B 10 000 pas,
T. €. PaBHATHCSA

30": 10 000=0",2.

PGSYJ'H)TaT HOpaSHTCHBHBIﬁZ COBMCCTHAsA BUAMMAs MOBEPXHOCTH BCCX 3BE3]] 3aHMMACT HaA
HeOe CTOIbKO MeCTa, CKOJILKO KPYKOK ¢ yriioBbIM auametpom B 0",2. Hebo conepxut 41 253 kBa-
ApaTHBIX I'paayca, JErko COCUUTATb IO3TOMY, UTO BUAUMBIC B TCJICCKOII 3BE3/1bI TIOKPLIBAIOT TOJIBKO
OJIHY JIBa/IIATUTPUIUIMOHHYIO JIOJTF0 BCero Heba!

Camoe TsaXenoe BeLlecTBO

Cpeny TUKOBUHOK, CKPBITBIX B ITyOMHAX BCEJIEHHOMW, BEPOSITHO, HABCET/Ia COXPAHUT OJTHO
W3 3HAYUTENILHBIX MECT HeOoubIas 3Be3104Ka 053 Cupuyca. J1a 3Be€37a COCTOUT U3 BEIECTBA,
B 60 000 pa3 Oomnee Tsxenoro, Hexxkenu Boga! Korna Mbl 6epeM B pykH CTakaH PTyTH, HAC yAUBIISET
€ro TPy3HOCTb: OH BecUT okoJio 3 k. Ho uTo cka3anu ObI MBI O CTakaHe BEIEeCTBa, BecseM 12 T
U TpeOYIOIIEeM JIJIsi IEPEBO3KH KEIE3HOIOPOKHOM MIaTGopMbI? ITO KaKETCs aOCYPAOM, a MEKITY
TE€M TaKOBO OHO M3 OTKPBITUI HOBEMIIEH aCTPOHOMHUH.

OTKpBITHE 3TO UMEET JJTMHHYIO U B BBICIIIEH CTETIEHU IMOYYHUTEIBHYIO HCTOPHIO. YK€ TaBHO
OBLIO 3aMeueHo, uTo OnucTarenbHbIi CHpHUYC COBEpIIAeT CBOE COOCTBEHHOE JABHM)KEHUE Cpelu
3BE3J1 HE 10 MPSIMOH JIMHUH, KaK OOJIBIIMHCTBO IPYTUX 3BE3I, & I10 CTPAHHOMY H3BHIIUCTOMY ITyTH
(puc. 74). YtoObl OOBSICHUTH 3TH OCOOEHHOCTH €ro JBW)KEHHUS, U3BECTHBIA acTpoHOM beccenb
MPEnoNoKuI, 4To CHpryca COpOBOXKIAET CITyTHUK, CBOMM ITPHUTSHKEHUEM «BO3MYIIAIOIIHID €TO
nBIKeHue. D10 0p110 B 1884 1. — 3a ABa rO/1a 10 TOTO, KaK ObUT OTKPHIT HEeNTyH «Ha KOHYUKE Iepay.
A B 1862 1, yxxe nociie cmeptu beccens norajaka ero rnoyiydusa nojxHoe NOATBEPKACHUE, TaK KakK
3aro/103peHHbIN cyTHUK CHupuyca Obll1 YCMOTPEH B TEJIECKOII.
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Puc. 74. Ilyme Cupuyca cpeou 36e30 ¢ 1793 no 1883 2.

CrnytHuk Cupuyca — Tak HaszbiBaeMblil «Cupuyc B» — oOpaiaeTcst OkoJo IJIaBHOM 3BE3/1bI
B 49 net Ha paccrosHuy, B 20 pa3 6onbuieM, yeM 3emist Bokpyr ComnHia (T. €. IpUMEpHO Ha pac-
cTosiHuU Ypana) (puc. 75). 910 — cnabas 3Be3404Ka BOCbMOM-/IEBATON BETUYHMHBI, HO Macca ee
BeCbMa BHyIIUTENbHA, nouty 0,8 maccs! Hamero Connna. Ha paccrosuuu Cupunyca Hame ConHue
JIOJKHO OBLIIO OB CBETUTH 3Be310 1,8-1 BenMM4MHBL; M03TOMY eciu Obl cryTHUK Cupuyca uMen
IIOBEPXHOCTh, YMEHBILIEHHYIO 10 CPABHEHHUIO C COJTHEYHOW B COOTBETCTBUM C OTHOILIEHUEM Macc
9THX CBETHJI, TO MPH TOM K€ TeMIlepaType OH JIOJDKEH ObUT Obl CHSATh, KaK 3Be3/1a IPUMEPHO BTO-
PO BETMUMHBI, @ HE BOCbMOM-1eBATON. CTOMNB cl1abyto SPKOCTh aCTPOHOMBI IIEPBOHAYAIBHO 00b-
SICHSJIM HU3KOM TeMIIepaTypoi Ha IOBEPXHOCTH ITOM 3BE3/bl; €€ PACCMAaTPUBAJIN KaK OCTHIBAIOLICE
COJIHIIE, TOKPBIBAIOLIEECS YXKE TBEPAOH KOPOU.
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Cupuyc

Puc. 75. Opbuma cnymnuxa Cupuyca no omuowenuio k Cupuycy (Cupuyc ne naxooumcs
8 Qhoxyce UOUMO20 INIUNCA, NOMOMY UMO UCUHHBIU JILIUNC UCKAINCEH NPOEeKYUel — Mbl 8UOUM
€20 noo yaiom)

Ho Takoe momymenne okazanoch omuO04HbIM. CKpoMHBIN cryTHUK Cupuyca — BOBCE HE
yracaromas 3Be3/ia, a, HalpoTUB, MPUHAJICKHT K 3BE3/1aM C BHICOKOW ITOBEPXHOCTHOW TeMITepa-
TYpoOii, ropa3zio 6osiee BbICOKOM, yeM y Hamiero ConHia. To coBepiieHHO MeHseT Aeno. Cnalyio
SPKOCTh TPUXOJUTCS, CICIOBATEIBHO, MPUIKCATh TOJHKO MaJIOH BEIMYHHE TTOBEPXHOCTH ITOU
3Be3/bl. Berunciieno, 4yto oHa noceuiaeT B 360 pa3 MeHbiie cBeTa, yem COJHIIE; 3HAYUT MOBEPX-
HOCTb €€ JI0JDKHA OBITh 10 KpaiHel mepe B 360 pa3 MeHbIIIe COTHEYHOMH, a paauyc B 7300,T. €.B19
pa3, MeHbIIe comHeuHoro. OTCIo/1a 3aKit09aeM, 9To 00beM cryTHHKA Crpryca JOKEH COCTABISITh
Menee uem 6800-10 gomto oobema ConHIla, MEXIy TeM Kak Macca ero cocTaBisieT moutu 0,8 Maccel
JTHEBHOTO CBETHJIA. YK€ 3TO OJHO TOBOPHUT O OOJBIION YIJIOTHEHHOCTH BEIIECTBA ATOW 3BE3/IBI.
Bonee Tounslit pacdet naet mis nuamerpa mianeTsl Beero 40 000 km, a ciieioBaTenbHo, I II0T-
HOCTH — TO YY/JOBHIIHOE YMCIIO, KOTOPOE MBI MpUBEIX B Hadaje paszaena: B 60 000 pa3 Gonbire
IJIOTHOCTHU BOABI (puc. 76).
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Puc. 76. Cnymuux Cupuyca cocmoum us sewjecmsa, 6 60 000 paz bonee niommnozo, yem 800a.
Cnuyeynas kopobka 3mozo ewjecmea Mo2ia Obl ypasHo8eCUmyb 2py3 U3 mpex 0ecsmKo8 4enosex

«HaBoctpute yim, GU3UKU: 3aMBIILIISETCS BTOPKEHUE B Bally 00JIACTHY», — MPUXOIAT HA
namsaTh cioBa Kennepa, ckazaHHble UM, IIpaB/a, 1o IpyromMy MoBOLIY.

JleiicTBUTENEHO, HUYETO MOJJOOHOTO HE MOT MPEJICTaBUTh ce0e 10 CUX MOp HU OIUH (PHU3HK.
B 0OBIYHBIX YCIOBHSIX CTOJh 3HAYUTEIIBHOE YINIOTHEHUE COBEPIIICHHO HEMBICIMMO, TaK KaK Mpo-
MEXYTKH MEXITy HOPMAJbHBIMU aTOMaMH B TBEPJBIX TEJIAX CJIMIIKOM MaJIbl, YTOOBI IOMYyCTHUMO
OBLIO CKOJIBKO-HUOY/Ib 3aMETHOE C)KaTHE MX BELIeCTBa. FIHaue 00CTOUT JIeo B clIydae «u3yBeYeH-
HBIX» aTOMOB, YTPaTUBIINX T€ 3JIEKTPOHBI, KOTOPBIE KPY>KUITUCH BOKPYT sifiep. [loTeps anexkTpoHoB
YMEHBIIIAET IMONIEPEYHUK aTOMa B HECKOJIBKO THICSIY pa3, MOYTH HE YMEHBIIas ero Macchl; o0Ha-
KEHHOE ]P0 MEHbIIIE HOPMAJIBHOIO aTOMa MPUMEPHO BO CTOJIBKO pa3, BO CKOJIBKO MyXa MEHbILIE
KpymnHoro 31anus. CIBUraeMblie YyJOBUIIIHBIM JaBICHHEM FOCIOACTBYIOIINM B HEJPAX 3BE3AHOTO
niapa, TU YMEHbBIICHHBIE aTOMBI-SIZ[pa MOTYT COJMM3UTHCS B THICSIUU pa3 TECHEE, UYeM HOPMallb-
HBIE aTOMBI, U CO3/1aTh BEILIECTBO TOM HECIBIXaHHOM IIOTHOCTH, Kakasi OOHapy>KeHa Ha CITyTHUKE
Cupuyca. bonee Toro, ceifuac ykazaHHasi INIOTHOCTD J1ayke IIPEB30i/IeHa B TaK Ha3bIBAEMOM 3B€3/1€
BaH-MaaHeHa. Jta 3Be3qouka 12-i BeIUUMHBI, IO pa3MepaM He MPEeBBIIAOIIAs 36MHOTO II1apa,
coctouT u3 BemecTra, B 400 000 pa3 Gornee mIOTHOTO, HEXelr Boja!

U 310 enie He caMast KpalHss CTENEHb INIOTHOCTH. TEOPETUYECKH MOKHO JOIYyCKaTh Cylle-
CTBOBaHHE Topasqo Ooliee MIIOTHBIX BeHIeCTB. J(mameTp aroMHOro sipa cocTaBisieT He Oonee

oxuoii 10 000-i1 nuamerpa aroma, a 00beM, clenoBareabHo, He Oomee 1/ 10'? 06bema atoma. 1 m°
MeTallia CoAepKUT Bcero okoso 1/1000 MM aTOMHBIX siiep, ¥ B 9TOM KPOIIEYHOM 00BheMe cocpe-

JIOTOYEHa BCSL Macca MeTamia. | ¢M° aTOMHbIX SJIep JOJDKEH, TAaKUM 00pa3oM, BECUTh MPUMEPHO
10 MunonoB ToHH (puc. 77).
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Puc. 77. Ooun kybuueckuil canmumemp amomHuIx s10ep Mo2 Obl YPABHOBECUMb OKeAHCKULL

napoxoo u npu 6ecoMa Hen10mHou ynaxkoexke ux. Ilnommuo duce ynooswcennvie 6 obveme 1 e’ amom-
Hble s10pa gecunu Ovl 10 Muniuonos moun!

[Tocne cka3zaHHOTO HE OyAET Ka3aThCsl HEBEPOSITHBIM OTKPBITHE 3BE3/1bl, CPEAHSS IUIOTHOCTD
BeriecTBa kotopoi emte B 500 pa3 Gosnbliie, yeM y BeLIeCTBa YIOMSHYTOH paHee 3Be3/bl Cupuyc
B. M&b1 roBopuM 0 HeOoubIIOM 3Be3n0ouke 13-if BenmuunHbl B co3Be3auu Kaccuorneu, oTKpBITOH B
koHIue 1935 r. Bynyuu o o0beMy He 6obiiie Mapca 1 B BOCEMb pa3 MEHBIIIE 3eMHOTO 11apa, 3Be3/1a
9Ta 001a/1aeT MacCoiA, MOYTH BTPOE MpeBhINIaoieil Maccy Hamero Conaia (Tounee, B 2,8 paza). B

OOBIYHBIX ETUHUIIAX CPEIHSIS INIOTHOCTD €€ BelecTBa BeipakaeTcs uynuciaoM 36 000 000 r/em>. D10

3

O3HauJaeT, uTo 1 ¢cM~ Takoro BemrecTsa Becwi Okl Ha 3emiie 36 1! BemecTBo 3T0, clieI0BaTeNLHO,

IUIOTHEE 30JI0TA IIOYTH B 2 MHUJIJIMOHA pa3.43 0] TOM, CKOJIBKO OOJI?KCH BECHUTD Ky6nqec1<1/1171 CaHTH-
MCTP TAaKOIo BCUICCTBA, B3BCIIICHHBIN Ha IIOBCPXHOCTU camMoi 3BC3/1bI, MbI HO6€C€IIyeM B IJ1aBe V.
Hewmmuoro ner Has3aa y4CHBIC, KOHCYHO, CHUTAIN ObI HEMBICITUMBIM CyHICCTBOBAHHUC BCUICCTBA
B MUJUIMOHBI pa3 IJIOTHEC IVIATUHBIL.
BCSIIHLI MHPO3JaHUA CKPBIBAIOT, BEPOATHO, CIIC HEMAJIO HOI[O6HBIX AUKOBHUHOK ITPUPOABI.

I'quemy 3Be34bl Ha3bIBalOTCH HENOABWXHbLIMWN?

Korga B crapuny nan Ob11 3B€3/1aM TaKOM SIUTET, KEJNAIU MOAYEPKHYTh 3TUM, YTO B OTJIUYNE
OT TUIAaHET 3BE3JIbl COXPAHSIIOT HA HEOECHOM CBOJIE HEM3MEHHOE pacnoiokeHne. OHH, KOHEUHO,
YYacTBYIOT B CYTOYHOM JIBHXKCHHH BCEro He0a BOKPYT 3eMIIH, HO 3TO KaXKYIIEeCs JBIKEHUE HE
HapyllaeT uX B3aUMHOTO pacnojoxeHus. [l1aHeTsl ke HenmpecTaHHO MEHSIOT CBOM MECTa OTHO-
CUTEIILHO 3BE31], OpOIAT MEXTy HUMHU M OTTOTO MOJYYMIIH B JPEBHOCTH HANMEHOBAHHUE «OTyX/1a-
IOIINX 3BE3/ (OyKBaJIbHBIM CMBICH CJIOBA IUIAHETAY ).

Mpi 3HaeM Teneps, 4TO MPEACTABICHHUE O 3BE3THOM MUPE KaK O COOpaHUH COJHII, 3aCTHIBIIHX

B CBOEH HEMOJBMXHOCTH, COBEPILIEHHO MpeBpaTHO. Bee seeszp,* B ToM uncre n Hanre Connire,
JIBYDKYTCS OZIHA OTHOCUTEIIBHO JIPYTOi CO CKOPOCTHIO B cpeaneM 30 KMm/c, T. €. ¢ Takoil ke, ¢ Kakoi

43 Hmerotcs B BUAY 3BE€31bI, BXOAAIIHE B COCTAB «HALICTO» 3BE3JHOI0 CKOIIJICHUA — MiedHoro nyTI/I.

* Mourn pAIOM C Hell HaXOAUTCS sipKas 3Be3za a Llenraspa.
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IUIaHeTa Halla o0eraeT CBOX OpOUTY. 3HAUUT, 3B€3/1bl HUUYTh HE MEHEe MOABHKHBI, YEM IJIAHETHI.
Hanpotus, B Mupe 3Be€31 Mbl BCTpEUaeMcsl B OTJIENbHBIX CIy4asX ¢ TAKUMH OTPOMHBIMU CKOpO-
CTSIMHU, KAKMX HET B CEMbE IIAaHET; U3BECTHBI 3BE3/bl, — UX HA3bIBAIOT «IETAIIUMU», — KOTOpBIE
HECYTC M0 OTHOLIEHHIO K HameMy COIHIy ¢ orpoMHOI ckopocThio 250-300 km/c.

Puc. 78. Queypwi cozsezouit meonenno mensiomes ¢ meuenuem gpemenu. Cpeoruil pucyHox
usobpasicaem «xosuty bonvwoii Meoseouywt 6 Hacmosiwee epems, eepxruil — 100 moic. 1em Hazao,
HudicHuu — yepes 100 muic. nem nocne naue2o 8pemeHru

Ho ecnu Bce BUauMBble HaMU 3B€3/1bl XaOTUYECKU ABMXKYTCS C TPOMAJHBIMU CKOPOCTSAMHU,
npoberasi MILITUAP/Ibl KUJIOMETPOB €KEr0THO, TO ITOYEMY HE 3aME€4aeM MBI 3TOTO OCIIEHOTO JIBU-
wenusi? [Touemy 3Be3qHOE HEOO MPENCTABISIET N3JaBHA KapTUHY BETMYaBON HEMOABMUYKHOCTH?

[TprunHy HETPYAHO OTraiaTh: OHA KPOETCA B HEBOOOpa3UMOH yaaneHHOCTH 3Be31. Ciyua-
JIOCh JIM BaM HaOMIOAaTh C BO3BBIIIEHHOTO MyHKTA 32 MOE30M, ABMXKYIIMMCS BAaIu, OJ13 ropH-
30HTa? Pa3Be He Ka3ayioch BaM TOTr/a, YTO KypbepCKUW MOoe3/ Mmoi3eT Kak uyepenaxa? CKOpoCTb,
TOJIOBOKPYKHUTENbHAs JIsl HabroaTens BOIM3M, IpeBpaliaeTcs B uepenaiinii mar npu Haomroze-
HUM ¢ O0bIIOro paccTosiHUs. To ke IPOUCXOANT U C ABMKEHHUEM 3BE3]l; TOJIBKO B 3TOM Cllydae
OTHOCHUTEINIbHOE ylalieHue HabiromaTesns OT JABIKYIIETOCs Tella ropas3io 3HauuTenbHee. Cambie
SIpKHE 3Be3/Ibl yIaJICHbl OT HAC B CpeAHEM MeHee Apyrux — uMeHHo (o Kanrteitny) na 800 mui-
JMOHOB MUJUTMOHOB KHIJIOMETPOB, IMEPEMEIICHUE ke TaKOi 3Be3/Ibl 32 TOJl COCTABIISAET, CKAXKEM,
musurapy (1000 munoHoB) kuitoMeTpoB, T. €. B 800 000 pa3z mensbine. Takoe mepemenieHue
JIOJDKHO ycMaTpuBaThesi ¢ 3emuid noj yrioM Menee 0",25 — BennuuHa, €1Ba yJIOBUMAasl TOUHEH-
[IMMH aCTPOHOMHYECKUMH MHCTpyMEHTaMu. J1Jis HEBOOPY>KEHHOTO K€ IJa3a OHO COBEPIICHHO
HE3aMEeTHO, JIaXke €CIIU JUTUTCS CTOoNeTUsl. ToIbKO KPONOTIMBBIMU HHCTPYMEHTAIBHBIMH U3MEpe-
HUSIMU YZIaJIOCh OOHAPYKUTH IBI)KEHHE MHOTHX 3Be3] (puc. 78, 79).
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d LlleHraBpa

Puc. 79. Jlsusicenue mpex 36e30 — naweeo Connya, 36e3061 a Llenmaspa u Cupuyca.

WTak, «HemoABMKHBIE 3BE3/1bI», HECMOTPS HA TO, YTO YBJIEKAIOTCS HEBOOOPA3UMO CTPEMHU-
TEJbHBIM JBUKEHUEM, UMEIOT [TOJIHOE IIPABO KMEHOBATHCS HETIOIBUYKHBIMHU, TIOCKOJIBKY PEUb UAET
0 HaOMIOJICHUSIX HEBOOPYKEHHBIM IT1a30M. M3 CKa3aHHOTO YMTATENh CaM MOKET BBIBECTH 3aKITIO-
YeHHe, KaK HUYTOXHA BEPOSTHOCTh BCTPEUU MEXAY 3BE3/laMHU, HECMOTPS Ha UX CTPEMUTEIbHOE
newkenue (puc. 80).

O 1km B cTONETHE

e

Catkr-Merepbypr Tomck

— 4000Kkm o

Puc. 80. Macuuma6 36e30nvix dsusicenutl,; /lea kpokemmuwix wiapa, oouwn é Ilemepoypee, opy-
2ol 8 Tomcke, 0gudicymest co ckopocmvio 1 kv 6 cmonemue — 860m yMeHbuleHHoe nodobue conudice-
HUs 08X 36€30. M3 5m020 ACHO, KaK HUYMOJICHA 8ePOAMHOCHb CIOIKHOBEHUL MeNCOY 36€30aMu

Mepbl 3Be34HbIX PAaCCTOSAHUN

Hammu kpynHble MepBbl JUIMHBI — KHJIOMETp, Mopckast Muits (1852 M) u reorpaduueckast MUis
(paBHast 4 MOPCKHMM), AOCTaTOYHbIE JJIi U3MEPEHHUS] HA 3€MHOM IIape, OKa3bIBAIOTCS CIUIIKOM
HUYTOXXHBIMH U1 U3MepeHuil HeOeCHbIX. MepUTh MU HEOECHBIE PACCTOSIHUS CTOJIb e HeY100HO,
KaK M3MEPATh MWUIMMETPAaMU JUIMHY JKEJIE€3HON JOpOTrH; paccTosiHue, Hanpumep, fOnurepa or
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ConHIla B KMJIOMETPaxX BhIpayKaeTcs YuciioM 780 MIITHOHOB, JUTHHA ke OKTIOphCKO# TOpOTH B
MUWITUMETpaxX — YuciaoMm 640 MUTITMOHOB.

YtoObl HE MMETH JeNia ¢ JUIMHHBIMU PSJIaMH HYJICH B KOHIIE YHCEN, aCTPOHOMBI TOJIb3Y-
I0TCs1 OoJiee KPYMHBIMH €IMHUIIAMU JUTUHBL. J{71s1 u3MepeHuid, Harpumep, B Mpeaenax COTHEYHON
CHUCTEMBI CYMTAIOT CIMHULICH JJIUHBI cpefHee paccTossare ot 3emun A0 Conaia (149 600 000 k).
DTO — TaK Ha3bIBaeMasl «aCTPOHOMHYECKas eIWHUIIa». B Takux Mepax paccrosaue FOmurepa ot
Connuna pasHo 5,2, Carypna — 9,54, Mepkypust — 0,387 u T. 1.

Ho ans paccrosinuit Hamero ConHIla 10 IpyTHX COJIHIL ceifuac MpuBEACHHAs Mepa CIUIIKOM
Mmaja. Harmpumep, paccTosiHue 10 caMoil OJIM3KOM K HaM 3Be3/1bl (/10 TaK Ha3biBaeMoi [I[pokcuMBbI B

CO3BE3IMU IleHTaBpa,45 KpaCHOBATOM 3BE3104KHU 11-i BEIUUNHBI) BBIPAXKACTCA B OTUX EAMHHUIIAX
TaKUM YHCIIOM:

260 000.

W 510 nuis 6mrkaiiias 3se3/1a, poyre pacioiIoKeHbl ropasao fanblie. BBeneHHble B ymo-
TpebsieHre 0ojee KpYyIHbIe eAUHULIBI 3HAYUTEIBHO YIIPOCTUIIN 3alIOMUHAHKUE OOOHBIX YHCET U
oOparieHre ¢ HUMU. B acTpOHOMUU UMEIOTCS CIIEAYIOIINE UCTIOTMHCKUE €MHULIBI PACCTOSHUMI:
CBETOBOM IO/l ¥ YCIICIIHO BBITECHSIOIINM €TI0 IapcekK.

CBeToBOI1 rog — 3TO MyTh, MPOOETAaeMbIil B ITyCTOM IMPOCTPAHCTBE Jy4YOM CBETa 3a IOl Bpe-
MeHu. Kak Bennka 3ta Mepa, Mbl 1I0iIMEM, BCIOMHUB, YTO COJTHEUHBIH CBET 1OCTUTAaET 3EMJIU BCETO
3a 8§ MuHyT. CBETOBOI roj1, CIIEI0BATEIBHO, BO CTOJIBKO pa3 OoJblIe pasuyca 3eMHOW OpOUTEIL, BO
CKOJIBKO Pa3 roji BpeMeHH OoJblle 8 MUHYT. B kniomerpax 3Ta Mepa JUIMHBI BEIPA)KAETCs YUCIOM

9 460 000 000 000,

T. €. CBETOBOM I'0J] paBEH OKOJIO 972 OMIITTHOHOB KM.

CrnoxHee MPOUCXOKIEHUE APYTON €AMHUIIBI 3B€3IHBIX PACCTOSIHUIM, K KOTOPOH aCTPOHOMBI
npulerarmT oxoTHee, — napceka. [lapcek — 3To paccTosiHue, Ha KOTOPOE HAJI0 YAAJIUTHCS, YTOOBI
MOJTyIMaMeTp 3€MHOU OpOUTHI BUICH OBbLI MO YIVIOM B OAHY YIJIOBYIO CEKyHY. YOI, O/ KaKuM
BUJICH CO 3B€3/IbI OJIYAUaMEeTpP 3€MHOI OpOUTHI, HA3BIBAETCS B ACTPOHOMUU T'OIMYHBIM Mapaiak-
coM 3ToH 3Be3bl. OT COEIMHEHHUS CIIOB «IAapaJlJIaKCe» U «CEKYHJ1a» 00pa30BaHO CIOBO «IapCeK».
[Tapamrakc Ha3zBaHHOH BbIIIe 3Be3/bI anb(da [lenraBpa — 0,76 ceKyHIbI; JIETKO cOOOpa3UTh, YTO
paccrosinue 3Toi 3Be31bl — 1,31 mapceka. HeTpyaHo BBIYMCINTD, YTO OJUH NapCeK JOJKEH 3aKIIH0-
yath B cede 206 265 paccrosuuii ot 3emiau 10 ConHia. COOTHOIIEHHWE MEXTY IMApCEKOM U JIpy-
TUMH €UHUIIAMH JTUHBI TAKOBO:

1 mapcek = 3,26 ceroBoro roga = 30 800 000 000 000 kM.

Bot paccTosinust HECKOIBKUX SIPKUX 3B€3/1, BRIPAXKECHHBIE B MAPCEKaX U CBETOBBIX IrOaXx:

5 Mnaue — 3Be3na Bapuapna. (Ilpum. peo.).
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CBeTOBEIE
TOBI

[Tapceku

o HenrtaBpa ... .......... 1.31 4.3
CHPHVC .. oo vt e e 2.67 8.7
MpoumoH . .. ............ 3.46 [1.3
AIbTamp . .. ... .. .. 4.67 [5.2

OT0 — cpaBHUTENBHO ONM3KHKE K HaM 3Be3/bl. Kakoro mopsiika ux «01u30CThy, Bbl IOWMETE,
KOTJIa BCIOMHUTE, YTO JJIsS BBIPQKCHHs PUBEACHHBIX PACCTOSIHUM B KHJIOMETpaxX HaJ0 Kaxaoe
U3 YKces NepBoro crojibua yBeanuuTth B 30 OMILTHOHOB pa3 (pazymes Mo OMUTMOHOM MHJITHOH
MUUTHOHOB). OHAKO CBETOBOM IO M MApCeK — €Ile He caMble KPyIHbIE MEpHhI, yIoTpebsieMbie
B Hayke o0 3Be3qax. Korma acTpoHOMBI MPUCTYNUIIN K U3MEPEHHIO PaCCTOSHUN U Pa3MepOB 3BE3/I-
HBIX CHCTEM, T. €. IIENIBIX BCEJICHHBIX, COCTOSIIIUX U3 MHOTUX MHJUTMOHOB 3BE€3[l, IOHAA00MIACh
Mmepa, emne 6osee kpymnHas. Ee o6pa3zoBanu u3 napceka, Kak KWIOMETpP 00pa30BaH U3 METpa: COCTa-
BUJICS Kuylomapcek, paBHbii 1000 mapcekam, uiu 30 800 Oumnronam kM. B aTux Mepax, Hanpw-
Mmep, nonepeunuk Mieunoro Ilytu Beipaxaercs uuciom 30, a pacCTOSHUE OT HAC 10 TYMaHHOCTH
Anpapomenst — okoso 300.

Ho u xunonapcek BCKOpe OKa3asics HEAOCTATOYHO OOJBIION Mepoil; MpUIILIOCh BBECTH B
ynoTtpeOieHne Meranapcek, Coiepskaliuii MUJUTHOH napcekoB. MTak, BOT 3Be3IHbIE MEPHI ITTHHBIL:

| Meranapcex = 1 000 000 NnapceKkor

| kMunonapcek = 1 000 »

| mapcek = 206 265  acTp. enMHMI
| actp. emauua = 149 600 000 kM

[IpeacraButh cebe Meramnapcek HarIsAIHO HET HUKAKOW BOZMOXXHOCTH. Jlaxke eciii yMeHb-
HIUTH KWJIOMETP J0 ToMuHbI Bosioca (0,05 Mm), To Meranapcek v Torja OyieT MpeBOCXOAUTh CUITY
YeJI0BEUYECKOT0 BOOOpaKEHUs, TaK KaK CIENIaeTCsi PaBHBIM 1/, MuuapaaM km — 10-kparHomy
paccrosauto oT 3emuu 10 ColHIla.

[TpuBemy, BIpoyem, OIHO CONOCTABIEHUE, KOTOPOE, ObITh MOXKET, OOJIETYUT YHUTATEINIO
OILICHKY HEBOOOpa3MMO OTpOMHOCTH Meranapceka. ToHvaiiias nayTHHHAs HUTh, IPOTSAHYTas OT
Mockssl g0 IlerepOypra, Becuna 061 10 1, oT 3emau g0 Jlynsr — He G6onee 6 kr. Takas >xe HUTH
nmHoM 10 Cosnaira Becwiia 661 2,3 T. Ho, mpoTsiHyTast Ha IJIMHY OJTHOTO MeTarnapceka, OHa JT0/bKHA
ObL1a OB BECUTH

500 000 000 000 T!

Cucrtema onuxanwiunx 3se3q

CpaBHHMTENBHO IaBHO — OKOJIO CTa JIET Ha3zajJ — CTajl0 M3BECTHO, YTO caMOW OJIM3KOM
3BE3IHOM CUCTEMOM SABIISIETCA ABOMHASA 3BE3/1a IEPBOM BEJIMUYMHBI F0KHOTO co3Be3ausa LleHraspa.
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[Tocneanue roapl oOOraTHIM HAIIM 3HAHUA 00 STOW CHUCTEME MHTEPECHBIMU MOAPOOHOCTSIMHU.
OtkpeiTa ObuTa BONMM3K a lleHTaBpa HeOonbias 3Be3mouka 11-if BEeTMYMHBI, COCTABISIONMIAS C
IBYMs 3Be3amu a LleHTaBpa ofHy cuctemy TpoiHOM 3Be3zbl. To, UTO TpeThs 3Be3Aa PU3NUECKU
BXOJIUT B cucTemy a LleHTaBpa, X0Ts X U pa3ienseT Ha HeOe pacCTOsIHUE CBBIIIE 2°, TOATBEPHK/a-
€TCSl OJIMHAKOBOCTHIO MX JIBMJKEHUS: BCE TPU 3BE3/bI YBJICKAIOTCS C OJHOM CKOPOCTBHIO B OJJHOM
HanpasieHnu. Camoe 3aMedaTesibHOE B TPEThEM WICHE 3TOM CUCTEMBI TO, UTO OH PACIOJIOKEH B
IPOCTPaHCTBE ONMKE K HaM, YeM JpyTHe JABE 3Be3bl, U JOJKEH ObITh MO3TOMY MPU3HAH ONMKaii-
IIeH 13 BCEX 3BE3/1, PACCTOSHUS KOTOPBIX /IO CHX IOP OIMpPEIeIeHbI. 3Be3/104KY Ty TaK U HAa3bIBAIOT
«bnmxaiimasy, no-nareiau «lIpokcumay. Ona Oiike K HaM, Hexenu 3Be3/1bl LlenTaBpa (1x Ha3bl-
BatoT a IlenraBpa 4 u a LlentaBpa B), Ha 3960 acTpoHOMHYECKUX €AUHMIL. BOT UX mapaiakch:

o IlentaBpa (A u B).......... 0",751
IIpokcuma Llenraspa......... 0",762

Tax kak 3Be371bl 4 u B OT/I€N€HBI APYT OT Ipyra pacCTOSIHUEM TOJIBKO B 34 aCTPOHOMUYECKHE
€IMHUIIbI, TO BCSI CUCTEMA UMEET JOBOJIBHO CTPAHHBIM BHJ, MPEACTABICHHBIN HA puc. 81. 4 u B
pa3nBHHYTHI HEMHOTO OoJblie, ueM YpaH oT Connia. [Ipokcuma ke oTCTouT OT HUX Ha 59 cBeTo-
BBIX CYTOK. 3B€3/Ibl 3TH MEJIJICHHO MEHSIOT CBOE PacIooKeHue: epro/l oOpaiieHus 38e31 4 u B
BOKPYT MX OOIIIETO IIEHTpa TshKeCTH paBeH 79 romam, [Ipokcuma ke 3aBepiraet oguH 000poT Gosee
gem B 100 000 net, Tak 9YTO HEUETO OIACaThCA, YTO BCKOPE OHA MEPECTAHET OBITh OMMKaiIIen K
HaM 3B€3/101, YCTYIIUB MECTO OJIHOM U3 cocTaBistomux a Llenraspa.

a lexraspa

MpokcHma

Puc. 81. Cucmema brusxcariweti k Connyy 36e30ut o, Llenmaspa: A, B v [Ipoxcuma L{enmaspa
Uro jxe M3BECTHO O (PM3NYECKHX OCOOCHHOCTSX 3Be3[ 3TOH cuctembl? a LlenraBpa 4 mo
SIPKOCTH, Macce U JuaMeTpy Juilb HeMHoruM Oosnbiiue ConHua (puc. 82). a LlentaBpa B obnanaer
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HECKOJIbKO MeHbIIeH Maccor 6omnpine ComHIa 1Mo 1uaMeTpy Ha s, Ho cBeTHT B TPHU paza MEHee

SIPKO; COOTBETCTBEHHO 3TOMY U [IOBEPXHOCTHAsI TEMIIEpATypa €€ HUXke, Hexelu conHeuHas (4400°,
Comnre — 6000°).

lMpokcuma

d. UeHnTaepa

Puc. 82. Cpasnumenvnuie pazmepul 36e30 cucmemvl o Llenmaspa u Connya

Eme xononnee [Ipokcuma: temneparypa Ha ee noepxHocTd 3000°; 3Be31a 3Ta KpacHOTO
usera. Jluamerp ee B 14 pa3 MEHbIIE COJHEYHOrO, TAK YTO IO PasMepaM 3Ta 3BE3J0YKa JaKe
Heckosbko MeHble FOnurtepa u CarypHa (peBocxo/s X, OAHAKO, IO Macce B COTHM pa3). Eciu
Obl MBI nepeHecnuch Ha a LleHTaBpa 4, To yBuaenu Obl OTTyJA 3Be31y B MpUMEpPHO Takoil ke
BeJIMYMHBI, Kakoil CosHIle Hamle cuseT Ha Hebe YpaHa, [Ipokcuma ke kazanach Obl Jaxke OTTyAa
MaJIEHbKOH U TyCKJIOH 3Be3/104KOi: OHa Belb yaaseHa B 250 pa3 6omnbie, yem [TnyTon ot ComnHua,
u B 1000 pa3 pansure, uem CatypH.

ITocne TpoiiHoi 3Be3nbl a LleHTaBpa cieaytromas Onuskas cocenka Hamero CosHua —
MaJleHbKasi 3Be3/louka (9,5-i1 Benu4yuHbI) B CO3BE3AMU 3MEEHOCIA, Ha3BaHHas «Jletdmeil 3Be3-

n0ii».*® Takoe HanmeHoBaHuE OHA MOJTyYHIIa U3-3a YpE3BbIYAMHO OBICTPOTO BUAMMOIO TBUKECHHUS,
KOTOpBIM OHa 00JafaeT. 3Be3zia 9Ta B MOJITOpa pasa Jaiblie OT Hac, yeM cuctema a LlenraBpa, HO
Ha CEBEPHOM MOJIyIapuu Heba oHa — Haia Ompkaimas cocenka. [lomer ee, HanmpaBIeHHBIN KOCO
K ABkeHuto CollHIa, TaK CTPEMUTENEH, YTO MEHEE YeM Yepe3 JeCATh ThICSUeIeTH OHa mpUOIn-
3UTCS K HaM BIBOE M Oy7eT Toraa Omke TpoitHOM 3Be31bl a [lenTaBpa.

46 Jnist 3T0i e HeoOXOMUM CTIeIHAIbHBIA 0OCTOATENbHBIN pacueT, KOTOPHIH M0 MOel MpockOe ObLT BHIIIONHEH CIICHAIIH-
cramu. B mozxpo6GHOCTH 3TOTO pacuera s 31eCh BXOAUTH HE MOTY.
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MacwTab BceneHHOM

Bo3sBparumcs K Toi yMEHBIIEHHONW MOJETH COMIHEYHON CHCTEMBI, KOTOPYIO Mbl MBICJICHHO
M3TOTOBMIIM TI0 YKa3aHMSIM IJIaBhI O IJIaHETaX, U MonpolOyeM JOCTPOUTH €€, BKIIOUYUB MUD 3BE3/I.
Yro nomyuurcs?

Bol nomHuuTe, uto B Hameil moaenu ConHie nzobpaxanock mapom 10 cM B muamerpe, a
BCs IJIAaHETHAsi cUcTeMa — Kpyrom ¢ nornepeunnkoM B 800 M. Ha kakux paccrosnusax or ConHia
cle0Bano Obl TOMECTUTH 3BE3/Ibl, €CJIM CTPOTO MPUAEPKUBATHCS TOTO ke Maciitadba? Herpyano
paccumuTarb, 4to, Hanpumep, [Ipokcuma LlenTaBpa — camas Onu3kas 3Be3da — okazanach Obl Ha
pacctostaum 2700 km; Cupuyc — 5500 kM, Ansranp — 9700 kM. DTUM «OIMmKalIIaMy 3Be3/1aM
nake Ha Mojienu ObL1o 661 TecHO B EBporie. [[iist 3Be371 6osee oTaaneHHbIX BO3bMEM Mepy KpyTHee
kunomeTrpa — umeHHo, 1000 kM, Ha3piBaeMyto MerameTpo (Mm). Takux eaunui Bcero 40 B OKpyx-
HocTH 3eMHOro mapa u 380 mexay 3emueii u Jlynoii. Bera Obiia 661 B Haleil Mozienu yaaneHa
Ha 17 MM, Apktyp — Ha 23 Mwm, Kanenna — na 28 Mwm, Peryn — Ha 53 Mwm, Jlene6 (a JleGens) —
6onee yem Ha 350 Mwm.

Pacumdpyem 3to nocnennee uncno. 350 Mm = = 350 000 kM, T. €. HEMHOTO MEHBbIIE pac-
ctosinus 10 Jlynel. Kak BUMM, yMeHbIIIEHHAs! MOJIeIb, B KOTOpPOH 3emiis — OyJaBOYHas TOJIOBKA,
a ComHIle — KPOKETHBIH 1m1ap, cama npuoOpeTaeT KOCMHUYECKHe pa3zMepbl!

Hama monens eme He moctpoeHa. KpaiiHue, Hambosee OTaaleHHbIE 3Be3/1bI MIIEUHOTO
[IyTtu, pasmectsarcs B Moaenu Ha pacctosHud 30 000 Mm — noutu B 100 pa3 pansuie Jlynsl. Ho
Muneunsiii [IyTe — He Bes BceneHHas. [laneko 3a ero mpeaenaMu pacroioXKeHbl Apyrue 3Be3-
HbIE CHCTEMBI, HAIIpUMEp Ta, KOTOpas BUJHA Jake MPOCTHIM IJIa30M B CO3BE3IUU AHAPOMEIbI,
WM TaKKe IOCTYITHBIE HEBOOPYKeHHOMY 3peHuto MaremnanoBel Ob6naka. Ha Hamiel monenu npu-
nuIock Obl pencTaBuTh Manoe MaremtanoBo O61ako B Bue 00bekTa ¢ nonepedHukoM B 4000
Mwm, bonbsmoe — B 5500 Mwm, ynanus ux Ha 70 000 MM ot monenu Miaeunoro Ilytu. Mogenu
TYMaHHOCTH AHJIPOME/IbI MbI IOJKHBI ObUTH ObI AaTh NoniepeyHuk B 60 000 MM 1 0TOIBUHYTH €€
ot mozaenu Maneunoro [lytu Ha 500 000 Mwm, T. €. moutu Ha aeficTBUTENBHOE paccTosiHue FOnuTepal!

Camble oTnaneHHble HeOECHbIE OOBEKTHI, C KAaKUMU UMEET JIeJI0 COBpEMEHHas acTPOHO-
MUSl, — 3TO CKOIUICHUS FaTaKTHK JaJIeKo 3a IpeaenaMu Hamero Mineunoro Ilytu. PaccTosinue ux ot
Comnnua npesbimaet 1 000 000 000 cBeToBbIX JieT. [IpeacTaBiisgemM yuTarento CaMoCTOATENIBHO pac-
CUMTaTh, KaK JOJKHO U300pa3UThCs MOJ00HOE paccTosiHUE B Hallel Moaenu. Bmecte ¢ Tem unra-
TeJb MOMYYUT HEKOTOPOE MPEACTaBICHUE O pa3Mepax TOM 4acTu BCEICHHOM, KOTOpas JA0CTYIHA
ONTUYECKUM CPEJICTBAM COBPEMEHHON aCTPOHOMUHU.

Psi oTHOCSIIIUXCS CIO/Ia COMTOCTABICHUI YUTATENb HAWJET TakKe B MOeH KHUTE «3HaeTe Jin
BbI PU3UKY?».

HuTepecytommmcest 0COOEHHOCTSIMH 3BE3]] U YCTPOICTBOM 3BE3/IHOM BCEIEHHOW COBETYEM
BHUMATEIbHO MMPOYUTATh CIEAYIONINE KHUTH:

Boponios-BenbsimuuoB b. A., Ouepku o Bcenennou. Uza. 5-e. @usmarrusz, 1964.

ArexksH T. A., 3Be3nHas BceneHnas. M3a. 2-e. Tocrexm3nmar, 1955.

Hopoxkun H.A., Kocmoc. 3aragounsiii Mup Beenennoit. ACT: Actpens: Epmak, 2004.
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maBa natas
TATOTEHUE

M3 nywkn BBEepx

Kyna ynasn 061 cHapsi, MyIIeHHBIH OTBECHO BBEPX M3 MyIIKH, YCTAHOBIEHHON HA YKBaTope?
Takast 3ajaua 00cy>k1a1ach JIET ABaALaTh Ha3a/] B OJHOM JKypHaje IPUMEHUTEIbHO K BOOOpaxkae-
MOMY CHapsiLy, yneHHoMY co cKopocThio 8000 M B EpBYIO CEKYH]y; CHAPSAJI 3TOT JOJIKEH Yepe3
70 muHyT foctuyb BeIcOTH 6400 KM (3eMHOrO panuyca). Bor uyto nucan xxypHan:

«Ecnu cHaps BBIMYIIIEH OTBECHO BBEPX Ha 3KBATOPE, TO OH IPH BbUIETE U3 Opyaus o01aaeT
€IIe ¥ KPYTOBOM CKOPOCTHIO TOYCK IKBATOPA 10 HAIIPABIICHUIO HAa BOCTOK (465 M/c). C 310ii cCKOpOo-
CTBIO CHaps OyJeT MepEeHOCUThCA apajlienbHO dKBaTopy. Touka Ha BeicoTe 6400 KM, HAXO/IMB-
11asicsi B MOMEHT BBICTPEJIa OTBECHO HaJl TOYKOM OTIIPaBIICHUS CHApA/1a, [IEpEMEIIAETCs M0 KPyTy
JIBOMHOIO pajuyca ¢ JABOMHOIO CKOpOCThI0. OHa, Clie0BaTeNbHO, ONIEPEkaeT CHaps B BOCTOY-
HOM HampasiieHuH. Korna cHapsia JOCTUTHET BBICIICH TOYKH CBOETO MyTH, OH OyIeT HaXOJUThCs
HE OTBECHO HAJl IyHKTOM OTIPAaBJIEHUS, a OTCTAHET OT HEro K 3amaay. To e mpou3oiiier u npu
oOpaTHOM najieHuu cHapsia. B pesynbrare cHapsia 3a 70 MUHYT 1osieTa BBEpX U 00paTHO OTCTaHET
npumepHo Ha 4000 kM Kk 3anazy. 371€Ch U CIEAYET 0XKHUAATh €ro najgeHus. YToObl 3aCTaBUTh CHAPSI
BO3BPATHUTHCS B TOUKY OTIIPABIICHUS, CJIEIYET BHIITYCTUTh €r0 HE OTBECHO, @ HEMHOTO HAaKJIOHHO,
B HAIlIEM CJIy4ae — C HaKJIOHOM B 5°».

CogepiieHHO WHave pemaercs nofaooHas 3agada K. drnamMmaproHoM B ero « ACTpOHOMUMY:

«Ecnu BBICTpeNnHTh U3 MyHIKH, 0OpaTHB €€ IPsSMO BBEPX, K 3€HHUTY, TO SAPO CHOBA yIajeT
B JKEpJIO MYIIKH, XOTS 32 BPEMS €ro mogbeMa M HUCXOXKICHHUS ITyIIKa MEePEIBUHETCS ¢ 3emiiei K
BOCTOKY. [IprumHa oueBuaHa. SInpo, MOJHUMASACH BBEPX, HUUETO HE TEPSET U3 CKOPOCTH, CO00-
IIEHHOW eMy ABIkeHreM 3emin. [lomydeHHbIe UM IBa TOTYKA HE MMPOTHBOIOJIOXKHBI: OHO MOXKET
NPOMTH KWJIOMETP BBEPX M B TO K€ BPEMsI CeNarh, HampuMep, 6 KM K BOCTOKY. J[BrmKeHne ero
B IIPOCTPAHCTBE OyJeT COBEPILIATHCS 0 JAMAaroHaIM NapaijiesiorpaMmma, 0JlHa CTOpOHa KOTOPOIro
1 xm, apyrast — 6 kM. BHU3 oz BIUSIHHEM TSKECTH OHO OyAET JBUTATHCS 10 JPYrod JUaroHaIN
(BepHee, 110 KPUBOM, BCIIEACTBHE TOTO, YTO MAJEHUE YCKOPEHHOE) U KaK pa3 YIaJeT CHOBA B KEPJIO
MYIIKH, KOTOpast MO-TIPEKHEMY OCTAETCSI B BEPTUKAIBHOM IOJIOKESHU.

«IIpousBectr TakoW OMBIT OBLIO OBI, OJTHAKO, JOBOJIBHO TPYAHO, — Mpubapisier dramma-
PHOH, — IOTOMY YTO PEIKO MOJKHO HaWTH ITYIIKY, XOPOIIO KaJTHOpPOBaHHYIO, M OYEHB HEJIETKO yCTa-
HOBHTBH €€ COBEPIICHHO 0TBeCHO. MepceH u [Itu nbitanucsk 310 caenars B X VII B., HO OHH Jaxe u
BOBCE HE HAILUIM CBOETO Si/pa MOcje BHICTpea. BapuHbOH Ha 3ar1aBHOM JIMCTE CBOETO COUMHEHUS
,,HoBbIe cooOpaxeHus o TaroreHuu™ (1690 r.) momecTusn OTHOCALIMICS Cloa PUCYHOK (MBI €ro
BOCIIPOM3BO/IMM Ha 3actaBke). Ha Hem 1Ba HaOmrofaresst — MOHaX M BOGHHBIN — CTOSIT BO3JIE HaBe-
JICHHOM Ha 3€HHT ITyIIKH U CMOTPST BBEPX, Kak ObI Clie/isl 3a BBITYIIEHHBIM siapoM. Ha rpaBiope
HAJMUCH (TI0-(PpaHIly3CKH):

«Ynaget a1 o0parHo?» MoHax — MepceH, a BoeHHbIH — [ITi. DTOT onacHblif ONbIT OHU IIPO-
M3BOJIMJIM HECKOJIBKO pa3 U TaK KaKk HE OKa3aJIMCh HACTOJIBKO METKUMHU, YTOOBI SJIpO YTOJUIO UM
KakK pa3 B TOJIOBY, TO 3aKJIIOYWIM, YTO AP0 OCTAJIOCh HaBCErla B BO31yXe. BapuHbOH yauBIIA-
eTcst aToMy: «Snpo, Bucsmee Hajx HammMu ronoBamu! [louctune ynusutensHo!» IIpu mosTope-
HuH onbITa B CTpacOypre Sapo OTHICKAIIOCh B HECKOIBKUX COTHIX METPOB OT MyHIKu. O4YeBHIIHO,
Opy/aMe He ObUIO HAIPaBJIEHO CTPOT0 BEPTUKAJIBHO.
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JIBa penieHus 3a1auu, Kak BUAMM, HAXOIATCS B pe3KoM pazHortacuu. OIuH aBTOp yTBEp-
KJACT, YTO SAPO YMAAET JAIeKO K 3arajay OT MecTa BBICTpeNa, IPYroi — 4TO OHO JOJDKHO YNacTh
HEMPEMEHHO B kepio opyaus. Kro xe nmpa?

Crporo roBopsi, HeBepHbI 00a perieHus, Ho IaMMapruOHOBO ropaszo OJikKe K UCTUHE. S apo
JOJDKHO yMacThb K 3anady OT MyUIKH, OJJHAKO HE CTOJb 3HAYUTEIbHO, KaK YTBEP)KIaeT MEPBBIN
aBTOD, U HE B CAMOE KepJio, Kak ObUT yOeKAeH BTOPOM.

3aaua, K COKaJICHHUIO, HE MOXKET OBITh pellieHa CPeJACTBAMU AJIEMEHTAPHONW MaTeMaTHKU.
[ToaToMy orpaHuuych JUIIb TEM, YTO MPUBEAY 3A€Ch OKOHUATENbHBIN PE3ybTaT.

Ecnu 0603Ha41M HavaIbHYIO CKOPOCTS si/ipa 4epe3 V YIIIOBYIO CKOPOCTh BPAIICHHs 36MHOTO
rapa 4epes I, a YCKOPEHUE CHUIIBI TSHKECTH uepe3 g, TO JUIsl PACCTOSHUS X TOUKU MaJCHUS A1pa K
3anajy OT MyIIKH MMOJy4al0TCs BHIPAKEHUS:

Ha DKBaToOpe ®

a Ha LIUPOTE @

]
]

4 o
X =_-w0—7C0Sp.
3 g
[Tpumensist popmyiy K 3agade, HOCTABICHHON NIEPBBIM aBTOPOM, UMEEM
n
86164
v = 8000 m/c,
g="9.8 m/c’.

m =

[ToncTraBuB 3TH BETMYMHBI B IIEPBYIO (hopMyIty, mosrydaem x = 520 kM: siipo yrmanet B 520 kM
K 3armany ot nymku (a He B 4000 kM, KaK AyMall EpBbIA aBTOP).

Uro xe maet Gopmyna ajs cirydasi, paccMoTpenHoro @nammaproHom? Beictpen mpousse-
JIeH ObLT He Ha dKBarope, a 6mu3 [lapika Ha mmpore 48°. HauanbHyr0 CKOpOCTD si7jpa CTAPHHHOM
nymky npumem pasaoit 300 m/c. ITogcTaBuB Bo BTOpYIO GOpMYITy
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21
86164
v =300 m/c,

(1 —

g="9.8 Mm/c?,
p = 48°,

nosiyqaem x = 18 M; sanpo ynageT Ha 18 M Kk 3amaay oT IMymiKu (a HE B caMOe€ JKepJio, Kak
noyiarai (paHiry3ckuii actporom). [Ipu 3TOoM, KOHEUHO, HAMU HE OBUIO MPUHSATO BO BHUMAHUE
BO3MOYKHOE OTKJIOHSIOIIEE JCHCTBHE BO3MYIIHBIX TEUCHUH, CIIOCOOHOE 3aMETHO MCKA3UTh ITOT
pe3yJbTar.

Bec Ha 6bonbLioON BbICOTE

B pacyerax mpenpiaymiei ctaTbd MPUHUMAIOCh, MEXIY MPOYHUM, B COOOpa)XEHHE OIHO
00CTOATENBCTBO, HA KOTOPOE MBI HE OOpaTHIIN A0 CUX NTOp BHUMAaHUS ynTaTesnsi. Peub uaer o ToMm,
YTO 10 Mepe yAaJleHUs: OT 3eMJIU CUJIa TSXKECTH ociabeBaeT. TsxkecTh eCTh HE UTO UHOE, KaK Mpo-
SIBJIEHUE BCEMHUPHOTO TSATOTEHUS, a CHJIa B3aUMHOTO MPUTSKEHUS JIBYX TeJl IPU BO3pAaCcTaHUM pac-
CTOSIHHS MEKIYy HUMHU OBbICTpO ociabeBaeT. CornacHO 3akoHy HbIOTOHA cHiia PUTSHKEHUS yObI-
BaeT MPONOPLHUOHAIBHO KBAAPaTy PACCTOSHUS; IPU 3TOM PACCTOSIHUE CIIEAYET CUMTATh OT LIEHTpa
3€MHOT0 11apa, HOTOMY 4TO 3eMJIsl IPUTATUBAET BCE TeJla TaK, CJIOBHO BCS €€ Macca COCpe0TOUEHA
B 1ieHtpe. [loaromy cuna npurskenus Ha Boicote 6400 kM, T. €. B MeCTe, YJAJIEHHOM OT LIEHTpa
3eMiu Ha 2 3eMHBIX pajJuyca, 0cjlabeBaeT B YETHIPE pa3a 10 CPAaBHEHHUIO C CHIION MPUTSHKEHUS Ha
3€MHOW OBEPXHOCTH.

J11s1 OpOIIIEHHOTO BBEPX apTHIUIEPHICKOTO CHAPS/IA 3TO TOJHKHO IPOSIBUTHCS B TOM, UTO CHA-
PSI TTIOMHUMETCS BBINIE, Y€M B CIydae, €CJIM Obl TSHKECTh ¢ BBICOTON He yObIBana. [l cHapsia,
BBIITYLIIEHHOT'O OTBECHO BBEPX €O CKOPOCThIO 8000 M B CEKYH/Ty, MbI IPUHSIIM, YTO OH IMOJHUMETCS
110 BBICOTHI 6400 kM. MexXIy TeM, €CITU BBIYUCIIUTE BBICOTY TIOAHSTHS TOTO CHAPsIA 110 OOIIeH3-
BECTHOU (popMyJie, He YUUTHIBAIOIIEH OCIA0ICHUS TSAKECTH C BBICOTOM, MOIYYUTCS BHICOTA BIBOE
MeHbInas. Cremnaem 3To BeIYHCIeHHE. B yueOHMKax (GU3MKH M MEXaHUKH MPHUBOAUTCS (hopmyrna
JUISL BBIYMCIIEHUS! BBICOTHI /I IOJHATHS TeJla, OPOILIEHHOTO OTBECHO BBEPX CO CKOPOCTBIO V MpHU
HEU3MEHHOM YCKOPEHHH CUJIbI TSDKECTHU g

=~

h = .

[
g

s cayqas v = 8000 m/c, g = 9,8 m/c? noyJaeM

80007

7.08 — 5265000M=3265KM.

;-;r:
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DTO MOYTH BABOE HIKE TOM BBICOTHI MOIHATHUS, KOTOpas yKa3aHa B MpeAbIAYIIeH cTarbe.
Pa3nornacue o0yciaoBIEHO, KaK yKe TOBOPUIIOCH, TEM, UTO, MOJIb3YACh POpMylIaMu Y4eOHUKA, Mbl
HE IPHUHSIA BO BHUMaHHUE OCJIA0JICHHSI CHIIBI TSDKECTH C BBICOTOM. SICHO, UTO €CIIM CHAPST IPHUTSI-
ruBaercs 3emiei cirabee, OH JOJDKEH MPH JJAHHON CKOPOCTH TOHSATHCS BBIIIE.

He crnenyet ciemuTh ¢ 3aKII04€HUEM, YTO IPUBOAUMEBIE B YdeOHUKAX (OPMYIIBI 7Sl BBIUU-
CJICHHS BBICOTHI TTOJIbEMA TeJia, OPOIICHHOTO BBEPX, HeBepHbI. OHM BEpHBI B TE€X T'PAaHMIIAX, JJIS
KOTOPBIX MPEIHA3HAYAIOTCS, U CTAHOBATCS HEBEPHBIMU JIMIIIb TOT/A, KOTJA BHIYUCIUTEIb BBIXO-
JUT C HUMU 3a yKa3aHHbIe TpaHullsl. [Ipennaznadatorces xe 3Ty GopMysbl A BecbMa HEOOb-
IIMX BBICOT, TJI€ OCJIA0JICHUE CHJIbI TSDKECTH €I1I€ HACTOJIBKO He3HAUYNUTEIBHO, YTO UM MOYKHO TIpe-
HeOpeub. Tak, s cHapsiaa, OPOIIEHHOTO BBEPX ¢ HavyalbHOW ckopocThio 300 M/c, ocnabineHue
CHJIBI TSDKECTH CKa3bIBAETCS BECbMa MaJlo.

Ho BOT MHTEpECHBI BOMPOC: OLUTYTHTEIBHO JIM YMEHBIIICHUE CHJIBI TSDKECTH JUTSI BBICOT, C
KOTOPBIMH MMEIOT JIeJI0 COBPEMEHHas aBHAllMS M BO3IyXOIJIaBaHHE? 3aMETHO JIM YK€ Ha ATHX
BbICOTax yMeHbllieHue Beca Ten? B 1936 1. meruuk Bnagumup KokkuHaku moaHuMail B CBOEH
MallliHe Pa3JIM4HbIe TPY3bl Ha OONBIIYIO BBICOTY: /2 T Ha BeIcoTy 11458 M, 1 T—Ha 12100 Mu2 T
Ha 11 295 m. CnpaimmBaercs: COXpaHsUIM JIM 3TU IPy3bl HA YKAa3aHHBIX PEKOPAHBIX BBICOTAX CBOM
NepBOHAYAIBHBINA BEC WM TEPSIIM TaM 3aMeTHYI0 ero yacTh? C mepBOro B3IVIsi1a MOXKET Ka3aTbCs,
YTO TIOJIBEM HaJl 3€MHOM MOBEPXHOCTHIO HA JCCATOK C JMIITHUM KHJIIOMETPOB HE MOXET 3aMETHO
YMEHBIIUTH BEC IPy3a Ha TaKoi 0OJbIION M1aHeTe, Kak 3emitst. Haxosch y 3eMHOM MOBEPXHOCTH,
rpy3 OTCTOSUI OT eHTpa Hamieil ianetsl Ha 6400 km; nmoaHATHE HA 12 KM yBEJIMUYMBAET 3TO pac-
cTosiHue 10 6412 km: mpubaBka Kak OyATO Yepecdyp HUUTOXKHAs, YTOObI MOTJIa CKa3aThCs yObLIb
B Bece. Pacuert, ofjHaKo, TOBOPUT Apyroe: MOTeps Beca MoJy4aeTcs JOBOJIBHO OLTyTHMAS.

BrinonHuM BbIYHCIIEHUE IS OJHOTO Cydasi: Harpumep, Ui moabema KokknHaku ¢ rpy3oM
2000 kr Ha 11 295 m. Ha aToii BhIcOTE camMoJIeT HAXOAMUTCS Jajibllie OT LIEHTpa 3€MHOTO0 IIapa,
HeXxenu 1pu crapre, B 6411,3/6400 pas.

Cuita pUTSHKEHHS 0CJIa0eBaeT 3/71ECh B

R 7
b411.5 .TE. B 14"115_

6400 6400

CJIC,Z[OBaTeJIBHO, rpy3 Ha y1(a3aHH01>i BBICOTC OOJIDKCH BCCUTH

pas.

7
2000:] 1+ 23 |

6400

Ecau BBIIOJIHUTE 3TO BEIYKUCIICHUE ()IJ'IH q€ro y,HO6HO BOCIIOJIB30BATbLCA IIpUEMaMU HpI/I6J'H/I—

YKEHHOI'0 pacqua,47 TO BBIACHUTCS, 4TO Ipy3 B 2000 Kr Ha pEeKOpAHON BBICOTE BECHJ TOJIBKO

1993 xr; oH cTan Ha 7 KT jierdye — yObUIb Beca JOBOJIBHO OUTyTUTeNbHasd. KuigorpaMMoBas rups Ha
TaKOM BBICOTE BHITATMBAA Obl HA MPYKUHHOM Oe3MeHe Tosibko 996,5 1; 3,5 r Beca Tepsercs.

Eme Oonpiryro nmotrepro Beca JOHKHBI ObTH OOHAPYKUTh HAIIM CTPATOHABTHI, TOCTUTIIINE
BBICOTHI 22 KM: 7 T Ha Ka)XJbIi KHJIOTPaMM.

st pexopaHoro nmoabseMa jetunka FOmamesa, mogusiBiiero B 1936 . rpy3 B 5000 kr Ha
BBICOTY 8919 M, MO’)XHO BBIYMCIICHHEM YCTAHOBHUTH OOIIYIO TIOTEPIO Beca Ipy30oM B 14 KT.

47 MoxHO MoMb30BaTHCA MpUOIKEeHHBIMH paBeHcTBaMu (1 + a)2 =1+2awul:(l+a)=1-—a,rme o—BecbMa Mayias BEIUYHHA.
ITosTomy
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B 1959 r. netunk B.K. Kokkunaku nonssit Ha camonere MJI-18 Ha Beicoty 12 118 M rpy3 B
20 T, B 1961 r. skunax B coctaBe M1.M. Cyxomnuna, I1.B. Connarosa, H.®. Hocosa, B.H. boraa-
HoBa Ha TY-114 nognsn Ha 12 535 M rpy3 B 30 035 kr. [1oab3ysICh N3710/KEHHBIM BBIILIE, YUTATEIb
0e3 Tpyaa CMOXKET BBINIOJIHUTH BBIUMCIICHHUE TOTO, KaK BeJHKa Obllla B 3THX CIIydasx MOTeps Beca.

C UUPKynemM no niiaHeTHbIM NyTaAM

U3 Tpex 3aKOHOB IUIAHETHBIX JBUKEHUN, C OTPOMHBIMH YCHUJIMSIMH BBIPBAHHBIX Y TIPUPOJIBI
reareM Keruiepa, HauMeHee TOHATEH JJI MHOTUX, TIOXKaIyH, TepPBbIi.

3aK0H 3TOT YTBEPKJAET, UTO IJIaHEThI ABMXKYTCS M0 arutumcaM. [loyemy »e IMEHHO 110 31T -
ncam? Kazanocs 651, pa3 ot CoiHIIa BO BCe CTOPOHBI HCXOIUT OJUHAKOBas cujia, ociaabeBaromas
C yIaJeHHEeM B OJMHAKOBOM Mepe, TO IJIaHEeThl JOJKHBI 00x0oauTh COJHIIE MO0 KpyraM, a HUKaK
HE 10 BBITSHYTHIM 3aMKHYTBHIM MYTSIM, B KOTOpbIX COJHIIE K TOMY XK€ HE 3aHHUMAaeT LIEHTPaJlb-
HOTO nosioxkeHus. HemoymeHust moo0HOTO pojia MCUEPIIBIBAIONIE PAa3bICHAIOTCS PU MaTeMaTH4ie-
CKOM paccMOTpeHHH Borpoca. Ho HeoOXoAMMbIMU MMO3HAHUSMU U3 BBICIIEH MaTEMAaTUKH BIAICIOT
JMIb HEMHOTHE JIpy3bs HeOa. [locTapaemest ke clienars Oy TUTENbHOM MPaBUIBHOCTh 3aKOHOB
Kemepa ans Tex Hammx yurareseid, KOTOpbIe MOTYT PaclopsKaThCs TOJIBKO apCEHANIOM 3JIEMEH-
TapHOW MaTeMaTHKH.

BoopyxuBmuce nmupkyiaem, MaciiTabHOM JTUHEHKONH W OOJbIIUM JHCTOM Oymaru, Oynem
CaMU CTPOUTH IJIAHETHBIE MTyTH M TaKUM 00pa3oM ydeaumcs rpadudecKu, 9YTo MOIydatoTcs OHU
TaKMMH, KaKUMH JJOJDKHBI OBITH COTacHo 3akoHaM Kerutepa.

1,0

O
1,2
O
1,6
o .
O -

4,0
o -

O O0O0O0OO0O0O0

Puc. 83. Cuna npumsacenus nnanemor ConHyem y8enuuusaemcs ¢ yMmeHbueHuem paccmosi-
HUs

JIBi>KeHUe MIaHeT YyIpaBIIsAeTCsl CUION TATOTeHus. 3aiitmeMcs e10. Kpy»kok B rnpaBoit yacTu
puc. 83 uzo0paxkaeT HeKOe BOOOpakaeMoe COJIHIIE; BJIEBO OT HETo — BooOpakaemas ruiaHera. Pac-
cTosiHue Mexay HuMu nyctb Oyaer 1 000 000 kM, Ha yepTeke OHO IMPEACTABIEHO 5 CM — B Mac-
mrade 200 000 km B 1 cm.

Crpenxka B 0,5 cM [UTMHBI H300pa)kaeT CUIy, C Kakol nputaruBaercs k ComHIly Hala IJia-
Heta (puc. 83). [lycth Tenmeph TuiaHeTa moj JAeWcTBUEM ATOW Cvitbl ipuOmm3miack k ComHIy U
HaxouTcs oT Hero Ha paccrosgHuu Bcero 900 000 kM, T.e. 4,5 cM Ha HaeM ueprexe. [IpuTtsxenne

r1aneTs! K CoJHIly Ternepb YCUIIUTCS M0 3aKOHY TAroteHus B (10/ 9)2 , T.€. B 1,2 pa3a. Eciiu panb1ue
MPUTSHKEHUE N300paKEHO ObUIO CTPENKOM B 1 eUHMILY JAJIMHBI, TO TEepPbh Mbl JOKHBI IPUIAThH
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crpenke pasmep 1,2 equnuibl. Koraa paccrosiuue ymenbimutes 10 800 000 km, T. €. 10 4 ¢cM Ha

HaIlleM YepTeke, CUiia MPUTSKEHUS BO3PACTET B (5/4)2 T. €. B 1,6 pa3za, u u300pa3uTCsi CTPEIIKOH
B 1,6 equHUIIEL.

[Ipu ganpuelimem npubnuxenuu wianetsl K ConHity 1o paccrosaus 700, 600, 500 Teicsu
KM CHJIa IPUTSKEHHS] COOTBETCTBEHHO BBIPA3UTCS CTPEIKAMH B 2, B 2,8 U B 4 €IMHUIIBI IJINHBI.

MoxHO npencTaBUTh ce0e, 4TO T€ K€ CTPENIKM M300pakaloT HE TOJBKO MPUTATUBAIOIINE
CHUJIBI, HO W TIEPEMEIICHUS, KOTOPHIE TE€JIO COBEPIIAET MO BIUSHUEM ITUX CHJI 3a CIUHUILY BpE-
MEHH (B 3TOM Cilydae MepeMeIeHus] POMOPIIHOHAIIBHBI YCKOPEHUSIM, a CTal0 OBITh, U CHJIaM).
B manpHeHmmx HaUX MOCTPOEHUSX MBI Oy/IEM TTOJIb30BAThCS STUM YEPTEKOM KaK TOTOBBIM Mac-
mTaboM MepeMeNIeHUH TUTaHETHI.

[Ipuctynum teneps K MOCTPOEHUIO MyTH IIaHEThI, oOpamtatomieiics Bokpyr Connua. [lycts
B HEKOTOPBI MOMEHT ILJIAaHETa TOM K€ MacChl, YTO M CE€MYac pacCCMOTPEHHAs], JBUrasCh B HaIpa-
BJIeHUU WK cO CKOPOCTBIO B 2 €IMHUIbI JUIMHBI, O4yTHJIach B ToUke K, HaxoAsIencs Ha paccTo-
sann 800 000 km ot Comana (puc. 84). Ha atom paccrosiaun ot CofHIIa €ro IpUuTsKeHue Oyaet
JIEHCTBOBATh Ha IJIAHETY C TAKOW CHJIOM, UTO 3aCTABHT €€ B €AUHUILY BPEMEHH ITEPEMECTHTHCS TI0
HarpaBieHuto K ConHiry Ha 1,6 eAMHUITBI UTMHBL, 32 TOT e MPOMEKYTOK BpPEMEHH TIaHETa MPo-
JIBUHETCS B IIE€pBOHAYaJIbHOM HanpaBieHun WK Ha 2 enunuilbl. B pesynbsrare oHa mepeMecTUuTCs
no aquaroHanu KP napasienorpaMmma, moCTPOEHHOTO Ha nepeMenieHusix K/ u K2, sta quaroHanib
paBHa 3 eMHUIIAM JUTUHEI (puc. 84).

Puc. 84. Kax Connye S uckpusnsem nyme nianemost WKPR

OuyTUBIIKCH B TOUKE P, TIJIaHETa CTPEMUTCS JABUTaThCA Jalibllie MO HampaBieHuo KP co
CKOpOCThIO 3 eauuuil. Ho B To ke Bpems noj AeiicTBreM npuTskeHust CoHIa Ha pacCToIHUU SP
=5,8 oHa J0/KHA B HanpaBiieHUU SP npoitu myTh P4 = 3. B pe3ynbprare oHa NponIeT JuaroHaib
PR napannenorpamma.
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Jlanpliie BECTH OCTPOEHHUE HAa TOM K€ YEPTEKEe Mbl HE CTAHEM: MACILITA0 CIMILIKOM KpYIIEH.
[ToHATHO, yTO YeM MaciTad Mebde, TeM OOJIBIYIO YaCTh IyTH IUIAHETHI YAACTCS HAaM TIOMECTHUTh
Ha 4epTeke U TeM MEHblIe OyAeT pe3KOCTh YITIOB HapyIlaTh CXOJICTBO HAILLIEH CXeMbl C UCTUHHBIM
nyTteMm miaHeTsl. Ha puc. 85 nana ta ke kapTuHa B 60see MelIKoM MaciuTade Juist BOoOpaxaeMoro
ciydast Bcrpeud ConHIA ¢ KaKUM-HUOYb HEOECHBIM TEJIOM, 110 Macce MOJOOHBIM BBIIIECYTIOMS-
HYTOH IUIaHEeTe. 31eCh SICHO BUHO, KaK COJIHIE OTKIIOHSET IUIAHETY-TIIPULIEINIBLA OT €€ IEPBOHA-
YaJbHOIO IyTH U 3aCTaBJIACT CIEAOBaTh 0 KpUuBON P—I—/[-III-IV—V— VI. Yriel MOCTPOEHHOTO
IIyTH 3[€Ch HE TaK PE3KU, U OTACIIbHBIC ITOJIOKEHUS TUIAHEThl HETPYIHO YK€ COEMHUTD IIaBHOU
KPUBOU JIMHUEH.

Yro xe 310 3a KpuBas? OTBETUTH HA 3TOT BOIIPOC MOMOXKET HaM reomerpus. Hanoxunre Ha
yepTex (puc. 85) IMCTOK MpOo3payHOil OymMaru 1 nepeHecuTe Ha Hee MEeCTh MPOU3BOJIBHO B3SATHIX
TOYEK IJIAHETHOTO IMyTH. BriOpaHHbIe mecTb Touek (puc. 86) nepeHymepyiTe B 1I000M MOpsIKe
U COEIMHUTE MEXTYy co00il B TOH ke MOCIeI0BaTeIbHOCTU MPSIMBIMU OTpe3KaMu. Bl momyuure
BIIMCAHHYIO B ITyTh IJIAHETHI LIECTUYTOIbHYIO (PUTYPY YACThIO C NEPEKPELIUBAIOIIUMUICS CTOPO-
Hamu. [Ipopomxute Teneps npsiMmyto /—2 10 nepecedeHus ¢ TuHuen 4—5 B Touke / Takum xe oOpa-
30M IOJIy4nTE TOUKY // Ha nepecedyeHuu npsmbix 2—3 u 5—6, 3areM Touky /// — Ha nepeceyeHnn
3—4 n 1-6. Ecin uccnenyemas HaMM KpUBasi €CTh OIHO U3 TaK Ha3bIBAEMBIX «KOHUYECKUX Cede-
HUIY, T. €. JUIHIIC, Tapaboia uiu runepOomna, To Tpu Touku I, I1 v I1] 1oIKHBI OKa3aThCs Ha OJHOU
npsMoil muHuu. TakoBa reomeTpuyueckas Teopema (He U3 4Mcia TeX, YTO MPOXOIATCS B CpeIHeH
IIKOJIE), HOCAIIasi Ha3BaHUE «IecTUyroibHuKa [lackamsy.

I« S

11
I
; V

Svil
)

Puc. 85. Connye omknonsem nianemy P om ee nep6oHauanbHo20 NpsAmMo20 nymu, 3acmaeisis

ee OnucvIBamsb KpUgyro JUHUIO
TiarenpbHO BBIMOIHEHHBIN YEPTEX BCETA 1AaCT YKa3aHHbIE TOUKU MEPECEUEHUs Ha OIHOMN
npsiMOil. DTO JOKa3bIBAaeT, YTO HCcienyeMasl KpuBas ecTh JU0O0 »JuIuIc, Tnbo mapadona, aubo
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runep6ona. K puc. 85 nepBoe, oueBH1HO, HE TOAXOAUT (KpHUBas HE3aMKHYTasl), 3HAYUT, TUIAHETa
JIBUTAJIACh 3/1eCh M0 mapadoe uin runepoose. CooTHOIIEHUE TEPBOHAYATEHON CKOPOCTH U CUJIBI
NPUTSHKEHHS TaKOBO, YTO COJHIIE JIMIIH OTKJIOHSET TUIAHETY OT NMPSMOJIUHEHHOIO MyTH, HO HE B
COCTOSTHMH 3aCTaBUTh €€ 00paIlaThCsi BOKPYT ce0sl, «3aXBaTUThY €€, KaK TOBOPSAT aCTPOHOMBI.

Puc. 86. I'eomempuueckoe dokazamenbcmao, umo nianemsl osudicymces 6okpye Connya no
KOHUYECKUM CeyeHUAM (NoOpobHocmu 8 mekcme)

[TocTapaemMcs Tenepb NOAOOHBIM k€ 00pa30M YSICHUTH BTOPOM 3aKOH JBMKEHUS TUIAHET —
TaK Ha3bIBa€MbIN 3aKoH Iomaaeid. PaccMorpure BHUMarenbHo puc. 21, (ctp. 59). JBenaauars
HaMEUYEHHBIX Ha HEW TOYEK JIENAT ee Ha 12 yyacTKOB; OHU HE paBHbI 10 JJIMHE, HO HAM U3BECTHO,
YTO OHU MPOXOAATCS IJIAHETOU B ofuHakoBoe BpeMsi. CoenuHuB Touku 7, 2, J u T. A. ¢ ConHuewM,
nonyuute 12 puryp, KoTopbie MPUOTUKEHHO MOXKHO MPEACTABUTH TPEYTOIbHUKAMU, €CITH COCIH-
HUTH TOYKH XOpJaamu. M3MepuB MX OCHOBaHHUS U BBICOTHI, BRIYUCIUTE WX IUIomaan. Bel yoemau-
TECh, YTO BCE TPEYTOJIbHUKU UMEIOT OAMHAKOBYIO IIOLIAb. [[pyrumMu ciioBaMu, Bbl IPUXOIUTE KO
BTOpOMY 3akoHy Kemepa:

Paouycwi-6ekmopbl nianemusvix opoum OnucvléarOm 6 pagHvle NPOMENCYmKU 6peMeHU
pasHvle naowaou.

Wrak, uupkynab 10 U3BECTHOM CTENEHU MOMOTAET MOCTUYb MEPBBIC JIBA 3aKOHA MJIAHETHBIX
IBIKEHUH. YTOOBI yICHUTH ce0e TPETHii 3aKOH, CMEHUM LIUPKYJIb Ha IIEPO U MPOJIEIaeM HECKOJIBKO
YUCJICHHBIX YIPAXKHEHUU.

NMapeHne nnaHet Ha ConHue

3ayMBIBAIMCH JIM BBl HAJl T€M, YTO MPOU3OILIO OBl C Hamiei 3emiieid, eciu Obl, BCTPETHB
MIPETSITCTBHE, OHA BHE3aMHO ObLIa OCTaHOBIEHA B cBoeM Oere Bokpyr Comnma? IIpexne Bcero,
KOHEYHO, TOT OTPOMHBII 3a11ac SHEPTUH, KOTOPBHIM HaJlelieHa Hallla IJIaHeTa KaK ABMKYIIeecs Telo,
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MPEBPATUTCS B TEIIOTY U HArpeeT 3eMHOM map. 3eMiIisi MUUTCS 10 OpOUTE B AECITKHU pa3 ObICTpee
MY/, ¥ HETPYAHO BBIYUCIIUTH, UTO MEPEXO/ YHEPTUH €€ ABMKCHHUS B TEIIOTY MOPOAUT UyTOBHIII-
HBIH Kap, KOTOPBI MITHOBEHHO MPEBPATUT HAIIl MUP B UCTIOJIMHCKOE 00J1aKO paCKaJICHHBIX T'a30B. ..

Ho ecnu 6b1 naxxe 3emiist mpu BHE3aHOW OCTaHOBKE M30eryia 3TOH y4acTd, OHa BCe-Taku
oOpeueHa ObuTa Obl HA OTHEHHYIO THOeNb: yBiekaemass COMHIEM, OHA YCTpeMusach Obl K HEMY C
BO3paCTAIOIIEH CKOPOCTHIO M TIOTHOJIA OBbI B €T0 MJIAMEHHBIX OOBITHSIX.

DTO POKOBOE MaJeHHE HA4aloCh Obl MEUIEHHO, C Yepemnaimibeil CKOPOCThIO: B IMEPBYIO
cexkyHay 3emiis npubau3uiack 061 k ComHIly Tonbko Ha 3 MM. Ho ¢ ka0 CEeKyHI0i CKOPOCTh
ee JIBM)KEHHUS MPOTrPECCUBHO BO3pacTaia Obl, JOCTUTHYB B nocieaHio cekyHay 600 km. C atoi
HEBOOOPA3MMOM CKOPOCTHIO 3eMHOI 11ap oOpymIuics Obl Ha packajJeHHYIO MoBepxHOCTh ConHIIa.

HNHTEepeCHO BBIYUCIUTH, CKOJIBKO BPEMEHH JUTHIICS OBl 3TOT TMOCIIBHBIN MEpPeNIeT, TOJITO JIN
MpoI0Kamachk Obl arOHMS HAIIEro oOpedeHHOro Mupa. Crenarh ATOT pacueT MOMOYKET HaM TPETUI
3akoH Keriepa, KOTOpBIN pacipocTpaHsIeTcs Ha IBMYKCHHE HE TOJIBKO IUIAHET, HO ¥ KOMET M BCEX
BOOOIIIe HEOECHBIX TEJN, IBUKYIIUXCS B MUPOBOM MPOCTPAHCTBE MOJ JACHCTBHEM IIEHTPATbHON
CHJIBI TATOTEHHS. 3aKOH ATOT CBA3BIBACT BPEeMsl OOpaIllCHHS IUIAHETHI (€€ «Tof») C €€ paCCTOSTHUEM
ot CoJHIIa ¥ [JIACHUT:

Keaopamui epemen oopauienus nianem OmMHOCAMCA mexHcoy codoll, KaK Kyovl 00abuiux
noayoceil ux opoum.

B namem cirygae Mbl MOXKEM 3€MHOM 1m1ap, npsmMo Jetsauii Kk CosHILy, ynoJoOuTh BooOpa-
KaeMol KOMeTe, JBUKYIICHCS 0 CUIIbHO BBITSHYTOMY, C)KaTOMY JJUIMIICY, KpallHUE TOYKU KOTO-
pOTO pacIoNOKEHBI: OJJHA — HAa 3eMHOM opOuTe, npyras — B ueHTpe Connua. bonbiias momyock
OpOUTHI TAKOK KOMETHI, OYEBUIHO, BABOE MEHbIIIE OOJIBIION MOTyOCH OPOUTHI 3eMIIH.

Berauciaum ke, KakoB JOJDKEH ObUT OBl OBITH TIEPHOJ OOpaleHus 3TOM BOOOparkaeMoit
KOMETEI.

CocTaBuM IIPOIOPIMIO HA OCHOBAaHUH TPEThero 3akoHa Kemuiepa:

(nepuoa o6p. 3emMin)’ (6. monyock op6. 3emin)’

(nmepHon o6p. KOMETHI)? (6. mosyock op6. KOMETEI )

[lepuon obparenus 3emian paBeH 365 cyTkaMm; IpUMEM 3a €AUHUILY OOJBIIYIO MOJYyOCh €€
opOUTHL, M Torna OoJbIlasi MOIYOCh OPOUTHI KOMETHI BbhIpasuTcs ApoOsto 0,5.IIpomoprus Hamia
NPUHUMAET TeTepb TaKOW BUJL:

3657 1

(mepuon oOGpaleHns KOMeThI )? (0,5)

OTKyJa

1

A —.

8

[ =]

(mepHo obpallleHHs KOMETBI)® = 3635

CraemoBaTellbHO,

nepHol odpalleHH s KOMeTEl = 36 x 1 365

V8 8
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Hac unTepecyert, coOCTBEHHO, HE TIOJTHBIN EPHO OOpaIIeHHsI 3TOI BOOOPaKaeMOii KOMETHI,
a MOJIOBHMHA MEepHoJa, T. €. MPOAOKUTEIBHOCTD TOJIeTa B OJIMH KOHEI[ — OT 3€MHOM OpOUTHI 10
ComnHua: 310 u Oyzet uckomoe Bpems najaenus 3emiau Ha ComHile. Boraucnum e ero:

365, 365 _ 365 365
V8§ 2 48 V32 5,65

3Ha4MT, 4TOOBI Y3HATh, BO CKOJIBKO BpeMeHHU 3emilsl ynana 01 Ha ConHIe, HYKHO MpOJIoI-
JKATEJIbHOCTD TOjla Pa3eInuTh Ha \/32, T. €. Ha 5,65. DTO COCTAaBUT KPYIIIbIM CYETOM 65 JTHEH.

WTak, MbI BBIYUCIIIIIN, YTO 3€MJIsl, BHE3AITHO OCTAHOBJIEHHAS B CBOEM JIBUKEHHUHU 110 OpOuTe,
nagana 661 Ha ColtHIle B TeUeHUE O0JIee YeM JIByX MECSIIEB.

Jlerko BUAEThH, YTO MOJyUYEHHAs BbIIIE HA OCHOBAHUHU TPEThero 3akoHa Keruepa mpocras
(hopmyIta mpuMEeHUMa He K OJTHOM TOJIBKO 3eMJIe, HO M K KK IO APYTOH TUTAHETE U JTaXKe K KAKIOMY
cnyTHUKY. lHaue roBops, yTOOB! y3HATh, BO CKOJIBKO BPEMEHH IJIaHEeTa WM CIyTHUK yHaayT Ha
CBO€ LIEHTPAJIbHOE CBETHJIO, HY>KHO MEPUOJ] UX OOpallleHus pa3IeIuTh Ha V32, T. e. Ha 5,65.

[TosToMy, Hanmpumep, Mepkypuii — camas Onm3kas K ConHITy 1iiaHeTa, — oOpalIaronuiics B
88 mueit, ynan 6s1 Ha ConHile B 15% naen— HenTyH, omuH «rom» KOTOpOro paBHseTcs 165 Hamum
rogam, maaan 6w Ha Comnaile 29 ner, a [Tnmyton — 44 rona.

Bo ckonpko BpeMenu ymana 661 Ha 3emutto JlyHa, eciin ObI BHE3AITHO OCTAaHOBHWIICS ee Oer?
Jenum Bpems oopamenust JIynst — 27,3 qust — Ha 5,6: OTyYrUM TTOYTH POBHO S5 AHE#. U He TonmbKo
Jlyna, HO U Bcsikoe BOOOILle Teno, Haxofslieecs OoT Hac Ha paccTosHuM JlyHbl, manano Obl Ha
3eMITio B TEUCGHHE S5 THEH, €CITM TOJIBKO €My He COOOIIeHa Kakas-HUOy/Ib HadajabHas CKOPOCTh, U
OHO TMaJIaeT, MOIYNHSISACH TUIIb JEHCTBHUIO 3¢MHOTO NpUTskeHus (BnusHue CollHIa Mbl pajy Mpo-
CTOTHI 37iech UckitodaeM). [lonb3ysck Toi ke GpopMyIoil, HETPYIHO TPOBEPUTH MPOAOIKUTEINb-

HOCTb niepesiera Ha Jlyny, ykasannyto JK. BepHoMm B pomane «I3 nymku Ha JIyHy»48
HakoBanbHsa BynkaHa

Ceiiuac BbIBEIEHHBIM IPABUJIOM BOCIIOJIb3YEMCS AJI PEIIECHUs JIOOONMBITHON 3aaauu U3
obmactu mudonorun. JpeBHerpeueckuii Mud o BynkaHe moBecTByeT, MEXy MIPOYUM, YTO ITOT
00r ypOHUII OJJHAXK/Ibl CBOIO HAKOBAJIbHIO, U OHA NaJasia ¢ Heba LemblX 9 THeH, Npexie ueM aoIie-
Tena 10 3emau. [lo MHEHUIO IPEBHUX, CPOK 3TOT OTBEYAET MPEACTABICHUIO O HEBOOOpPa3MMOM
BBICOTE HEOEC, T71e 00UTal0T OOTH; BeAb C BEPIIMHBI XEOICOBOW IMMPaMH/Ibl HAKOBAJILHS JJOJIETENa
Ob1 10 3eMJIu BCero B 5 cexyH!

HerpynHo, onHako, BHIYMCIUT, UTO BCEJIEHHAs! APEBHUX I'PEKOB, ECIIH U3MEPATH €€ [0 3TOMY
NpU3HAKY, ObUIa OBI, 10 HAIIUM TOHSTHSIM, JOBOJIBHO TECHOBATA.

Mp1 yxe 3HaeMm, uto JlyHa majgana Obl Ha 3eMITIO B TeUCHHE S5 JHEH, Mu(HUUecKas ke HaKo-
BaJIbHS Masiana 9 nHei. 3Ha4uMT, «HEe00», ¢ KOTOPOTo yIaia HaKOBAJIbHS, HAXOIUTCS JajbllIe JIyH-
Ho#t op6utel. Ha Muoro mm mansme? Ecian ymaoxnm 9 gueil Ha — V32, MBI y3HAEM BETHUHHY
TOTO TIEPHO/Ia, B TEYEHUE KOTOPOTO HAKOBAJIBHS oOpalaisack Ob BOKPYT 3eMHOTO MIapa, Oyab OHa
CIIyTHUKOM HareH rmiaHeTsl: 9 x 5,6 = 51 cyrkam. [Ipumenum terneps k JIyHe U k HammeMy BooOpa-
’KaeMOMY CITyTHUKY-HaKOBaJIbHE TpeTui 3akoH Kerepa.

CocTraBrUM IPONOPLUIO

8 Pacuern MIPUBEJEHBI B MOEH KHUTE « MEXIIIaHETHBIE Iy TEIIECTBUS.
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(MmepHoa oopalleHHA (paccTosHue JIVHEL)
Tyubr ) _
(MmepHoI o0palle HHA (paccTofdHKe
HAKOBAILHH) HAKOBAJIBHH )’

IloacraBuB uncia, UMEEM

27,3 380 000°
512 (paccToSHME HAKOBAJILHH)®

OTcrona HEeM3BECTHOE PACCTOSHUE HAKOBAIBHU OT 3€MJIM HETPYIHO BHIYUCIIUTD:

512.380 000° [ 512
PACCTOSIHHE HAKOBATLHI = 3/ : — 380 000 3 _.
27,32 \ 27,32

Brruucnenue maer cnemyrommii pesyasrar: 580 000 km. Mtak, BOT Kak MU3EpHO OBLIO Ha
B3IJISJI COBPEMEHHOTO aCTPOHOMA PAcCTOSHUE 10 Heba OPEeBHHUX I'PEKOB: BCEro B MOJTOpa pasa
Oosbie pacctosHus 10 JIyHbl. Mup npeBHUX KOHYAJICS MPUMEPHO TaMm, I1ie, 0 HallUM MpeacTa-
BJICHUSIM, OH TOJIbKO HAUMHAETCS.

paHuLbl CONTHEYHOWU CUCTEMDI

Tpetunit 3akon Kermiepa gaet Takke BO3MOXXHOCTb BBIYMCIUTD, HACKOJIBKO JAJIEKO JOJKHA
OBITh OTO/IBHUHYTA I'PAaHULIA HAIIEH COMHEYHOM CUCTEMbl, €CIIM CUUTaTh KpalHUMHU €€ TOYKaMu
caMble OTJaJieHHbIe KOHIIBI (adennu) KoMeTHhIX opouT. Ham mpuxomuinock yxe GecenoBarh 00
3TOM paHblIe, 3/1€Ch TPOU3BEAEM COOTBETCTBYIONIMHN pacdyeT. Mbl ynomuHanu B riase III o kome-
Tax, UMEIOIINX OYEHb JOJNTUN Tepuoa obpareHus: B 776 net. Berauciaum pacctossHue x adenus
TaKO! KOMETHI, 3Has, uTo Ommxkaiiiee ee pacctossaue ot ConHna (mepurenuii) papao 1 800 000 kwm.

[TpuBnekaeM B kKauecTBE BTOPOTO Tejia 3eMITI0 U COCTABIISIEM MTPOMOPIUIO:

0
b

1 |
~ (x+1 800 000)
1762 |3 (1800 000)

12 150 000 000°

Orcroma

—

x + 1 800000 =2 150000 000 27762 .

W, cnmemoBarennHO,

x =25318 000 000 kM.
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MBe1 BUAMM, YTO PacCMaTpUBAEMBIE KOMETBI JOJLKHBI YXOAUTH B 182 paza nansme ot ConHua,
4yeM 3eMJIsd, U 3Ha4YMT, B YEThIpE C NOJOBHHOM pa3a AajbLIe, YEM MOCIEAHSSA U3 U3BECTHBIX HaM
naHer — [y ToH.

Owwunbka B pomaHe Xronsa BepHa

Boimbiniennas komera «l'ammus», Ha kotopyro JKronb bepH mepeHec aeiicTBue poMaHa
«I'extop CepBagax», coBepiiaeT noyHblii 060poT Bokpyr CoiHila poBHO B JBa roja. [Ipyroe yka-
3aHHE, UMEIOIIEECs B pOMaHe, OTHOCUTCS K pACCTOSHUIO aderusi 3Toi koMeThl: 820 MUIUTMOHOB KM
oT ConHia. X0oTsl pacCTOSHUE TIEpUTeNusl B pOMaHe He YKa3aHO, MbI [0 TEM JIBYM JaHHbBIM, KaKue
celiyac MpHBENICHBI, YK€ BIIPaBe YTBEP)KIaTh, YTO TaKOH KOMETHI B HAIlle CONIHEYHOH cucTeMe
ObITh HE MOXKET. B 3TOM yOexkaaer Hac pacuet no popmyne Tperbero 3akona Kerepa.

O0603HaYNM HEU3BECTHOE PACCTOSHUE MEPUTeus yepe3 X MUUTMOHOB kM. bombmias och
OpOUTHI KOMETHI BbIpa3uTCa TOrAa depe3 X+820 MUIUIMOHOB KM, a Oomblasi MOIyoch 4epes (X
+820)/2 munnronoB kM. ComocTasisis MepHoa 0OpaleHUs] U PACCTOSIHUE KOMETHI C MEPUOAOM U
paccTosiHieM 3eMId, UMeeM 1o 3akony Kemnepa

2?2 (x+820)°
2 2%.150°

y

OTKyJa
X = -343.

OTtpuuarenbHbIi pe3ynbTaT A BEIUYMHBI ONyKaiiiero paccrosHus kometsl oT ConHua
YKa3bIBa€T HAa HECOITIACOBAHHOCTD HCXOAHBIX TaHHBIX 3a1a4u. I[p}IFI/IMI/I CJIOBaMH, KOMETa CO CTOJIb
KOPOTKHM TEPUOAOM OOpallieHus: — 2 rojia — He Momia 0bl yxoauTh oT CollHIIA TakK Jalieko, Kak
yka3aHo B pomane JKronst Bepna.

Kak B3Becunu 3emnio?

CyImecTByeT aHEKIOTHYECKHI paccka3 Mpo HAMBHOTO YEJI0BEKa, KOTOPOTo Bcero Oosree yu-
BJIAJIO B aCTI)OHOMI/II/I TO, UTO y‘ICHBI@ y3HaHI/I, KaK 3B€3bl HA3BIBAKOTCSI. ECJ'[I/I FOBOpI/ITB cepbe3H0,
TO HaI/I6OH€C YI[I/IBI/ITeJ'[BHI)IM JOTOCTHXKCHHUECM aCTI)OHOMOB JOJIDKHO, BepOﬂTHO, Ka3arbCsa TO YTO UM
YIQIOCH 836ecumb ¥ 3eMITIO, Ha KOTOPOW MBI )KHBEM, U JaJIeKre HeOecHbIe cBeTHIIa. B camom ferre:
KaKHUM CIIOCOOOM, Ha KaKHX BecaxX MOIVIM B3BECHUTH 3eMII0 U HeO0?
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Puc. 87. Ha xaxux eecax moanu 636ecums 3emnio?

Haunewm co B3BemmuBanus 3emmu. [Ipexae Bcero otnaanm cede 0TYET, YTO CIelyeT MOHUMATh
TI0J] CJIOBAaMHU «BEC 36MHOTO 11apa». BecoM Tena MbI Ha3bIBaeM J1aBJIeHHE, KOTOPOE OHO OKa3bIBAET
Ha CBOIO OTOPY, WK HAaTsSHKEHHE, KOTOPOE OHO MPOU3BOJAUT HA TOUKY MpuBeca. Hu 1o, HU pyroe k
36MHOMY ILIapy HENPUMEHUMO: 3eMJIsl HA Ha YTO HE OMUPAETCSI, HU K YEMY HE NPUBEILICHA. 3HAUMT,
B TAKOM CMBICJIE 36MHOM 1Iap HE UMeeT Beca. YTo ke onpenenuin yueHble, «B3BECUBY» 3eMIII0?
Onu onpenenunu ee maccy. B cymHocty, Korga Mbl IPOCUM OTBECHTh HaM B JIaBKe | Kr caxapa,
HAC HUCKOIBKO BeIb HE MHTEPECYeT CHIIa, C KaKO ATOT caxap JAAaBUT Ha OMOPY WJIM HATSITHUBAET
HUTH NpUBeca. B caxape Hac UHTEpeCyeT APyroe: Mbl IyMaeM JIHIIb O TOM, CKOJIKO CTAaKaHOB yasi
MOKHO C HUM BBINIUTH, APYTUMHU CIOBaMH, HAC MHTEPECYET KOJUYECTBO 3aKITIOYAIONIETOCS B HEM
BEIIECTBA.

Ho s u3amepenus konruecTBa BellecTBa CyIeCTBYET TOIBKO OJIMH CIIOC00: HAUTH, ¢ KaKon
CUJIOW TeJIO MpUTATUBaeTca 3emiieid. Mbl IpUHMMAaeM, YTO paBHBIM MaccaM OTBEYAIOT paBHbIC
KOJIMUECTBa BEIIECTBA, @ O MAacce Tella CYIUM TOJIBKO IO CUJIE €r0 MPUTSHKEHHUS, TaK KaK MPUTSKe-
HUE MPOMOPIMOHATBHO Macce.

[Iepexons k Becy 3eMiu, Mbl CKaKEM, UTO «BECY» €€ ONPEAEIUTCS, €CJIM CTAHET U3BECTHA €€
Macca; UTak, 3a/1ady ONpeAesIeHHs Beca 3eMJIM Ha/l0 HOHUMATh KaK 3a/1a4y MUCUHMCIICHUS €€ MacChl.
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Puc. 88. Ooun u3z cnoco6os onpedenenus maccol 3emnu. eecot Honnu

OmnuieM OIMH M3 CIocoOoB ee pemenns (cnoco6 Mo, 1871). Ha puc. 88 BbI BHauTe
OYEHb YYBCTBUTEJIbHBIC YAIIEYHBIE BECHI, B KOTOPBIX K KaX/J10MY KOHILy KOPOMBICJIA I1O/IBELIEHBI
JIBE JIETKHE YaIKW: BEPXHSSA U HWKHsAA. PaccrosiHue oT BepxHen 1o HuxHer 20-25 cm. Ha mpa-
BYIO HIDKHIOIO YaIlIKy KJ1aJeM ceprudecKuii rpy3 Maccoi m,, /[ paBHOBecHs Ha JIEBYIO BEPXHIOIO
YalIKy HOJOXKUM I'py3 M, DTU IPy3bl HE PABHBI, TAK KAaK, HAXOASICh HA Pa3HOW BBICOTE, OHU C
pa3Hoil cuiloi mpuTsruBatorcs 3emiei. Ecinu mon npaByro HMXKHIOIO YallIKy MOJIBECTH OOJIBIION
CBHHIIOBBIY IIap C Maccoil M, ToO paBHOBECHE BECOB HAPYIIIUTCS, TaK KaK Macca m; OyleT mpuTs-
TMBATHCSl MACCOM CBUHIIOBOTO 11apa M ¢ cuioil £, mponopLroHaIbHON NPOU3BEICHUIO TUX MacC
1 00paTHO MPOIOPIMOHAIBHON KBaJpaTy pacCTOSHUS d, Pa3AeIIIONIero UX IEHTPHI:

1;1-"
F= fEM .
dﬂ

1€ K — TaK Ha3bIBaeMasl MOCTOSIHHAS TSATOTEHUS.

UTo0bl BOCCTAaHOBUTH HApYIIEHHOE PAaBHOBECHE, MOJIOKHUM Ha BEPXHIOIO JIEBYIO YAIIKy
BECOB MaJlblil Tpy3 Maccoi n. Cuia, ¢ KOTOpOW OH JaBUT Ha YallKy BECOB, paBHa €ro BECY, T. €.
paBHa cUJie IPUTSHKEHMS 3TOTO rpy3a Maccoil Bce 3emuin. JTa cujia F paBHa

roe 9%, — mMacca 3emJii, a R — ee paauyc.

[IpeneOperas TeM HUYTOXKHBIM BIUSTHUEM, KOTOPOE MTPUCYTCTBUE CBUHIIOBOTO IIapa OKa3bl-

BaeT Ha I'Py3bl, JIGKAIUE HA BEpXHEH JIEBOW Yalllke, Mbl MOJKEM HAIMCaTh YCJIOBUE PaBHOBECHS
B CJICYIOIIIEM BHJIC:
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m I
¢ R*
B 3TOM cooTHOIIEHNH BCe BCJIMYHMHBI, KPOMC MACChI Semin

e

, MOTYT OBITh H3MepeHbl. OTCIO/Ia OTIpeACITUM

.

B Tex ombITax, 0 KOTOpBIX roBopuioch, M= 5775,2 kr, R = 6366 kM, d = 56,86 cMm, m; =
5,00 kxr u n = 589 mr.

B utore macca 3emiu okasbiBaeTcst paBHOM 6,15 X 10* .
CoBpemMeHHOE onpeziesieHue Macchl 3eMJIM, OCHOBaHHOE Ha OOJIBLIOM psijie U3MEpPEHUH, 1aeT

.

=5,974 x 10*', 1. e. oko110 6 ThICSY TPWIJIMOHOB TOHH. Bo3MorkHas ommOka onpeseneHus
oTo# BennunHbl He 6onee 0,1 %.

Hrak, acTpoHOMBI OIIPEIETMIIN MacCy 3€MHOTO Iapa. Mbl IMeeM TOJTHOE TPABO CKa3aTh,
YTO OHM B3BECIJIM 3€MJTIO, IIOTOMY YTO BCSIKHUM pa3, KOTJla MbI B3BEIIMBAEM TEJIO Ha PhIYaKHBIX
BECax, Mbl, B CYIIIHOCTH, ONPEJIETISIEM HE B € C €r0, HE CHITY, C KAKOW OHO MPUTITUBAETCS 3eMIIEH,
a Maccy: Mbl yCTaHABJIMBAEM JIMIIIb, YTO MAcca Tejla paBHA MacCe THUPb.

F=F' umu

M3 yero coctoAT Heapa 3emnu?

31ech yMECTHO OTMETHUTh OIIHOKY, KOTOPYIO MIPUXOAUTCS BCTPEUaTh B MOMYISPHBIX KHUTAX
n cTaThsiX. CTpeMsICh YIIPOCTUTH M3JI0KEHUE, aBTOPBI NPEICTABIISAIOT A0 B3BEUIMBAHUSA 3EMIIH

TaK: y4eHbIC U3MEPUIIH cpeaHuit Bec 1 cM’ HAleH IUIaHeTb (T. €. ee yIeNbHBINA BEC) U, BBIYUCITUB
T€OMETPHUYECKU ee 00bEeM, OIPEeNId BeC 3eMJIM YMHOKECHUEM €€ YIEIbHOTO Beca Ha 00BbeM.

‘Vka3bIBaeMBIH MyThb, OAHAKO, HCOCYIICCTBUM: HCJIb35 HCIIOCPCACTBCHHO U3MCPHUTD y,[ICJIBHBIﬁ BE€C

36MJII/I, TaK KakK HaM JOCTYITHA TOJIbKO CPABHUTCIIbHO TOHKAA HAPY’KHAA €€ 060.]'10‘-11(8.49 W HHUYCTO HE

U3BECTHO O TOM, U3 KaKHX BEIIECTB COCTOUT OCTajIbHasl, 3HAYMTEIHHO OOJIbINAs YACTh €€ 00beMa.
Mpl yke 3HaeM, 4To JIeJI0 MPOUCXOAMIIO KaKpa3 HAa0O0OpOT: OMpeAesIeHHe MacChl 3¢€MHOI'O
11apa MpeauecTBOBAJIO ONPEAEIEHUIO €0 CpeAHel IoTHOCTH. OHa OKa3zanach paBHOM 5,5 T Ha

1em®— ropaszio 0oJbIIe, 4eM CpeAHss MJIOTHOCTH MOPOJI, COCTABISIONINX 3€MHYI0 KOpY. JTO yKa-
3bIBAa€T HA TO, YTO B IIyOMHE 3€MHOTI0 IIapa 3ajieraloT oYeHb TshKelsble BemecTa. [lo ux npen-
MoJjlaraéMoMy yAEIbHOMY Becy (@ TakKe W MO JPYTUM OCHOBAaHHUSIM) paHbIIe JyMajH, YTO SIAPO
HaIIel MIaHeThl COCTOUT U3 XK € JI € 3 4, CWJIBHO YIIJIOTHEHHOTO JAaBJIEHUEM BBILIEIEKAIINX Macc.
Ceifuac cUMTAIOT, YTO B 00IIEM LIEHTpaJIbHbIE 001acTH 3eMIIM HE OTINYAIOTCS 10 COCTaBY OT KOPBI,
HO IJIOTHOCTH MX OOJIbIIIE BCIEACTBUE OIPOMHOIO J1aBJICHUS.

¥ Tounee, aun; 1 quua = 0,98 mr.
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Bec ConHua u JlyHbl

Kak Hu cTpanHo, Bec nanexoro CoHIla OKa3bIBA€TCsl HECPAaBHEHHO MPOILE OMPEIEIUTh, YEM
Bec ropasno 6onee 6mu3koil k Ham JIyHbl. (Camo co0oii pa3ymeercs, 4TO CIIOBO «BEC) MO OTHOIIIE-
HUIO K TUM CBETUJIAM MbI YIIOTPEOIISIEM B TOM e YCIIOBHOM CMBICIIE, KaK U JUIsl 3eMJTU: peub UJIEeT
00 omnpeiesIeHUU MaccChl. )

Macca ConHua HaiiieHa myTeM cleayrolero paccyxaeHus. OnbIT mokasan, uto 1 r mpurs-
ruBaeT 1 r Ha pacctossHUM | cM ¢ cunoi, paBHoit 1/15 000 000 mr. B3anmHOe mpuTsKeHHE f ABYX
TeJ ¢ MaccaMu Mu m Ha pacCTOSSHUU D BBIPA3UTCS COMIACHO 3aKOHY BCEMUPHOTO TATOTEHHUS TaK:

f= 1 _Mmr MT
15000000 p*

Ecmu M — macca Connna (B rpammMax), m — macca 3eMiiu, D — pacCTOSIHUE MEXIy HUMH,
paBHoe 150 000 000 kM, TO B3aMMHOE UX NMPUTSHKEHUE B MUJLTATpammax pasHo (1/15 000 000)x(15

000 000 000 0002)Mr5 Oc JIPYTOW CTOPOHBI, 3Ta CUJIA IPUTSHKEHUS €CTh Ta IIECHTPOCTPEMUTEIbHAS
CHWJIa, KOTOpasl yACpKUBACT HAIIly IJIAaHETY Ha €¢ OpOUTE U KOTOPast IO TIPABHJIaM MEXaHUKHU paBHA

(TO’XXE B MMJUIMTPaMMaXx) mV?/D, tae m — macca 3emn (B rpammax), V' — ee kpyroBasi CKOpOCTb,
paBHuas 30 kM/c = 3 000 000 cm/c, a D — pacctositaue ot 3emiu 10 Comaia. CrenoBaTensHo,

2
1 Mm " 3 000 000~
15 000 000 D? D
W3 3toro ypaBHeHuUs onipeiensieTcst Heu3BecTHOe M (BbIpakeHHOE, KaK CKa3aHo, B TpaMMax):

M=2x10%r = 2x10*"r.

Pa3nenuB 3Ty Maccy Ha Maccy 3eMHOTO LIapa, T. €. BEIYUCIIHB

2.10%
6-1021

nosryqaem 1/3 MusuiHoHa.

Hpyroii criocob onpeneneHus maccbl CoHIIA OCHOBaH Ha MCIOIb30BaHUH TPETHETO 3aKOHA
Kemepa. 113 3akoHa BCeMUPHOTO TSATOTEHUSI TPETUN 3aKOH BBIBOJIUTCS B ClleAyrolIel dpopme:

rac

0 Tounee, aun; 1 quua = 0,98 mr.
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M.

— Macca COJ'IHI_[a, T — 3Be3HbBIN nepuon O6paI_I_IeHI/I$[ IJIAHETBI, a — CPEAHEC pACCTOAHUC IJIA-
HCTHBI OT COJ'IHI_[a HUM— Macca I1JIaHCThI. HpI/IMeHHH JTOT 3aKOH K 3emJie " HyHe, MOJIy4Ynum

o

(fﬂ'[_,_:__l +M:) T? _ar
(Metme) ¢ ay

Tloncrasisg n3BecTHBIE U3 HAOIIOAEHUN

a,a,ul, T

U IIpeHeOperas B IepBOM MPUOJTHUKEHUH B YUCITUTENIC MacCOM 3EMITH, MAJIOH IO CPABHEHUIO C
Maccoii ComnHiia, a B 3HaMeHarese Maccoit JIyHbl, MaJIol O CpaBHEHUIO C MACCOM 3eMJIH, MOTYyYUM

il 330 000
m. '

3nHas maccy 3emiu, moixydyuM Maccy ColHIa.

Wrax, ConHile Tsokenee 3eMid B TPETh MIJUIMOHA pa3. HeTpyHO BBIYHMCIHUTD M CPEIHIOKO
TUTOTHOCTH COJTHEYHOTO IIapa: JjIsl 5TOT0 HYKHO JIMIIb €0 MacCy pa3lesnuTh Ha 00beM. OKa3bIBa-
eTcst, 9TO IIOTHOCTH CONHIIA TPUMEPHO B YETHIPE pa3a MEHBIIIE TUIOTHOCTH 3eMJTH.

Uro xe kacaetcst Macchl JIyHBI, TO, KaK BBIPA3WIICS OMH aCTPOHOM, «XOTSI OHA K HaM OJIKe
BCEX APYrMX HeOECHBIX Tel, B3BECHTh €€ TpynHee, yeM HenTyH, camyro nmanekyro (Torma) ria-
HeTy». Y JIyHBI HET CIyTHHKA, KOTOPBIA IMOMOT OBl BBIYHCIIHTH €€ MaccCy, KaK BBIYUCIWINA MBI
ceifuac Maccy ConHIa. Y4eHbIM NPUILIOCh IPUOETHYTH K APYTUM, O0Jiee CI0KHBIM METO/1aM, U3
KOTOPBIX YIOMSTHEM TOJIBKO OuH. OH COCTOHT B TOM, YTO CPABHHBAIOT BHICOTY NPWIIMBA, TIPOH3-
Bonumoro CoiHIIEM, U IPUITMBA, TOpoK1aeMoro JIyHoil.

BricoTa mpuiiMBa 3aBUCHUT OT MAacChl M PACCTOSTHHS ITOPOYKIAOIIETO €ro TeJa, a TaK Kak Macca
u paccrostare CoJTHIIa U3BECTHBI, paccTosiHUE JIyHBI — TOXKE, TO U3 CPABHEHUS BBICOTHI TPHIINBOB
u onpenensercs Macca JIlyHsl. MBI ellie BepHEMCs K TOMY pacyeTy, Korjaa OyZieM rOBOpUTH O MpH-
JuBax. 3/€Ch COOOIIMM JIMIIThL OKOHYATENIbHBIN pe3ynbrat: Macca JIyHbl coctapisier 1/81 maccer
3emun (puc. 89).

3nas quametrp JIyHbI, BEIYHCIUM €€ 00beM; OH OKa3bIBaeTcs B 49 pa3 MeHbIIUM oO0beMa
3emun. [TosToMy cpeHsisi IIIOTHOCTD HAIIETO CITyTHUKA cocTaBiseT 49/81 =0,6 muioTHOCTH 3eMITH.
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Puc. 89. 3emnsa «secum» 6 81 paz 6onvue Jlyno

3HauuT, JIyHa B cpeiHEM COCTOMT U3 OOJiee PHIXJIOrO BEIIECTBa, HEXKENH 3eMis, Ho OoJee
wioTHoro, yeM ComnHue. [lanbiie Mbl yBUAUM (cM. TaOMuuKy Ha cTp. 199), 4yTo cpenHss IIOTHOCTh
JlyHbl BbIIIE CpeIHEN MIIOTHOCTH OOJIBIIMHCTBA IJIaHET.

Bec v nNOTHOCTL NflaHeT U 3Be3L

Crnioco0, kakum «B3Becuiny CoJHIle, MPUMEHUM U K B3BEIIUBAHUIO JIFOOOH TMJIaHETHI, UME-
FOIIIEH XOTs OBl OJTUH CITyTHUK.

3Has CPEeIHIOI0 CKOPOCTh V JIBXKEHUS CIIyTHHKA 10 OpOUTE U €ro cpeaHee paccrosuue D
OT IJIAHETbhl, Mbl IPUPABHUBAEM LEHTPOCTPEMHUTEILHYIO CHILY, YAEP)KUBAIOIIYIO CITyTHUK HA €ro

opobwure, mv%/D, cuie B3aMMHOTO MPUTSKEHUS] CIYTHUKA U IJIAHETHI, T. €. kmM/D?, tze k — cuna
nputskeHust 1 Tk 1 r Ha paccTosHuu 1 cMm, m — Macca criyTHHKa, M — Macca IJIaHeThI:

mo* B mM
D D2

OTKyZa

B Dv?
&

[To a0t popmyrie JIerko BEIUUCIUTH Maccy M MIaHEeTHI.
Tpetuii 3akoH Kemuiepa npuMEHUM U K 3TOMY CIIy4aro:

M
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,}TE 3

(M., +m a
) 0] RAGRERR ol FLAQRERN — HAGRER
2 3 )
(m +m ) T a
' FAERE Rod CHFMRLE O CRRREE a CHWTRAREGD

I/I 34€Ch, HpeHe6pera;1 B CKO6KaX MaJIbIMU CjJara€MbIMU, HOHy‘-II/IM OTHOILICHHUEC MAacCChI
CoiHIIa K Macce IIaHeThI

m .

m HACHERN

3nas maccy ComHIIa, MOYKHO JIETKO OMPENeTUTh MACCy IUIaHETHI.

[TomoGHOE e BBIYHCIICHHE TPUMEHUMO U K JBOMHBIM 3BE371aM C TOU JIUIIh Pa3HUIICH, YTO
3/1€Ch B PE3YJIBTATE BBIYMCICHUS MOTYYAKOTCS HE MACChl OTJIETbHBIX 3B€3/] JAHHOM Maphl, a C Y M
M a UX Macc.

T'opazno TpynHee onpenenuTs MacCy CIIyTHUKOB IUIAHET, a TAKYKE MACCy Te€X IUIAHET, KOTOPbIE
BOBCE HE UMEIOT CITyTHHKOB.

Hanpumep, maccel Mepkypust u BeHepbl HaliIeHbl U3 y4eTa TOro BO3MYIIAOIIETO BIUSHHUS,
KOTOPO€ OHU OKa3bIBAIOT JIPYT Ha JPYyTa, HAa 3eMIII0, a TAKXKE HA JIBIDKEHNE HEKOTOPBIX KOMET.

Jnst acteponioB, Macca KOTOPBIX HACTOJBKO HE3HAYUTENbHA, YTO OHM HE OKA3bIBAIOT OJIMH
Ha JPyrod HUKAaKOTO 3aMETHOTO BO3MYIIAIOIETO ACHUCTBUS, 3a/1a4a ONPeIeTICHUsI MAaCChl, BOOOIIIE
roBOpsI, Hepa3pemmnma. Mi3BecTeH JIMIb — U TO TaAaTelIbHO — BBICIIUN MPEAET COBOKYITHOM MacChl
BCEX 3THX KPOIICYHBIX MIAHETOK.

ITo macce u 06beMy IJIAHET JIETKO BBIYUCIISIETCS] MX CPEIHSS TUIOTHOCTh. Pe3ynbTrarhl cBe-
JIEHBI B CIICTYIOITYIO TAOIHUUKY:

[InoTHOCTB 3emnu = |
MEDINDIIR: . ooy soms 0,70
Benepa: osossmnseysas: 0,88
3eMIA . ..o 1,00
L L o 0,72
B8 i =t e 0,24
CarvpH .. .. ..o e 0,13
MPas o wis s b i s e 0,23
Hentve . ................ 0,38

M1 BU UM, UTO Hallla 3emns u BeHepa — caMble IUIOTHBIE M3 BCEX IIJIaHET Halllell CUCTEMEL.
Marisie CpCAHNC MIIOTHOCTU OOJIBIINX IUIAHET OOBSICHSIOTCS TEM, UTO TBECPAOC AAPO KaXxJ101 00J1b-
IIOM MJIaHETHI IMMOKPLITO I'PpOMAaJIHBIM CJIOEM aTMOC(I)epBI, KOTOpas o6nanaeT MaJjou MaCCOﬁ, HO
BC€CbMa yBCINYNBACT BUJIMMBIN 00BbEM ILIaHCTHI.
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TsaxecTb Ha JlyHe n Ha nnaHeTax

Jlronu, Majao HaYMTaHHBIE B ACTPOHOMHUH, HEPEIKO BBICKA3BIBAIOT M3YMJICHHE IO MOBOAY
TOTO, YTO yU€HbIE, HE MOCETUB JIyHbI U TIAHET, YBEPEHHO TOBOPST O CHJIE TSHXKECTH Ha UX MOBEPX-
HOCTH. MeXay TeM COBCEM HETPYAHO PaCCUUTATh, CKOJIBKO KHJIOTPAMMOB JOJKHA BECUTh THPS,
NepEeHeCEeHHas Ha APyrue MUpPHIL. 1Jig 3TOro Hy»KHO JIMILb 3HATh paguyc U Maccy HeOeCHOro Tena.

Omnpenenum, HapuMep, HaINIpsHKEHUE CUITBI TshkecTr Ha JlyHe. Macca JlyHbl, kKak Mbl 3HaeM,
B 81 pa3 menbIe Maccel 3emuid. Eciu Ob1 3emuts o0aiana Takoi MajleHbKOM Maccoi, TO Hampsi-
YKEHHE CHJIBI TSDKECTH Ha ee MmoBepxHocTH Obuio Obl B 81 pa3 ciabee, ueM ternepb. Ho mo 3akoHy
HeroToHa 1map nmpuTAruBaeT Tak, CJIOBHO BCsl €r0 Macca cocpefoTodeHa B neHtpe. Llentp 3emnun
OTCTOMT OT €€ MOBEPXHOCTH Ha PACCTOSIHMM 3€MHOTO pajuyca, eHTp JIyHbl — Ha pacCTOSHUU JTyH-
Horo paauyca. Ho mynuslii paauyc cocrapnsieT 27/100 3eMHOTO, a OT YMEHBIICHHS PACCTOSTHUS B

100/27 paza cuiia NpUTSHKEHUS YBETUUUBAETCS B (100/27)2 pa3. 3HauuT, B KOHEYHOM UTOTE HaIpsi-
YKEHHE CUJIbI TSDKECTH Ha MOBEPXHOCTH JIyHBI cocTaBisieT

2
100 21 JEMHOTO.

27¢.81 6

Wrak, rups B 1 K1, mepeHeceHHast Ha IOBEPXHOCTh
Jlyns1, Becuiia ObI TaM TOJTBKO 1/6 KT, HO, KOHEYHO, YMEHBIIICHHE BECAa MOYKHO OBLIIO OBl OOHa-
PYXKHUTH TOJIBKO C TTIOMOIIBIO TIPY>KUHHBIX BecOB (puc. 90), a He phIYaKHBIX.
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Ha MaytoHe

Ha Knurepe Ha Mepkypuu

Ha Mapce

Ha Bexepe
37 Ha Jemne

105

i I '-_I'I'!f" Ha Carypue

Puc. 90. Cronvro eecun 6vi uenosex na pasnuvix nianemax. Bec uenosexa na Ilnymone — ne
18 ke, a 6cezo nuwb 3,6 K2 (N0 CO8PEMEHHBIM OAHHBIM)

JIrobonbITHO, uTO ecau Obl Ha JIyHe cyliecTBOBana BOJA, IJIOBELl YyBCTBOBaAJ Obl ceOsl B
JYHHOM BOJIOEME TaK ke, kak Ha 3emuie. Ero Bec ymeHbIIniICs OBl B IECTh Pa3, HO BO CTOJIBKO XKe
pa3 yMEHBIIMJICS Obl M BEC BBHITECHAEMOW UM BOJIbI; COOTHOIICHUE MEXITy HUMHU ObLIO OBl Takoe
ke, Kak Ha 3emuie, M IJIOBEL Horpyxaics Obl B Boay JIyHBI pOBHO Ha CTOJBKO K€, HA CKOJIBKO
MOTPY’KAETCsI OH y Hac.

BrnpouewM, ycunust mongHATHCS Ha Booi Aanu Obl Ha JlyHe Oosee 3aMeTHBIH pe3ynbTar: pas
BEC TeJla IJIOBLA YMEHBIIUIICS, OHO MOXET OBITh MOJHATO MEHBIINM HAINPsKEHHUEM MYCKYJIOB.

Hwxe npuBeneHa Tabnuyka BETUYUHBI CHIIBI TSHKECTH HA PA3HBIX IJIAHETAX 110 CPAaBHEHHIO

C 3€MHOH.
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Ha Mepkypun..... | 0,38 | Ha Carvphe....... 1,17
»  Benepe........ | 0,88 »  YpaHe ......... 1,05
o JeMITE . .. ... ... 1,00 »  Henmyne....... 1,50
» Mapee......... | 0,39 ) » Ilayrone....... |0,25
»  HOnurepe.......| 2.64
Kaxk BHUJHO U3 Ta6J'II/I‘{KI/I, Hama 3eMid [0 CUJIE TSHKECTU CTOUT Ha IISITOM MECTE B COJTHEUHOH
51

cucteme nocie FOnurepa, Hentyna, Carypna u Ypana.
PekopaHas TsxecTb

Camoii 00JBIIION BETUYMHBI IOCTUTAET CUJIA TSDKECTH Ha TTIOBEPXHOCTHU TeX «OEJbIX KapIiH-
koB» Tuna Cupuyca B, 0 KOTopoM Mbl ToBopmiH B maBe [V. Jlerko cooOpa3uTh, 4TO OrpoMHas
Macca 3TUX CBETWJI ITPU CPABHUTEIHLHO HEOOIBIIIOM PaJNyCce JI0JKHA 00YCIOBUTH BeChMa 3HAYH-
TEJTHbHOE HANIPSDKEHHUE CHITBI TSHKECTH Ha MX TOBEPXHOCTH. Cenmaem pacueT )1t TOH 3BE3/IbI CO3BE3-
nust Kaccwornen, macca kotopoit B 2,8 pa3a 6ombiiie Maccel Hamero CoiHIIA, a pPanyCc — BIBOE
MeHbIe paaunyca 3emun. Bcnomuus, uro macca Comaina B 330 000 pa3 Gonbliie 3eMHO#, ycTaHa-
BJIMBACM, 4YTO CHJIA TAKCCTHU HA IMTOBEPXHOCTU ynOMfIHYTOfI 3BC3/1bI IIPEBBIINACT 3CMHYIO B

2,8 + 330 000 » 22 =3 700 000 pas.

1 em’ BOJIBI, Becsmuii Ha 3emie 1 1, Becus Obl Ha TTIOBEPXHOCTH TOM 3BE3/bI TIOYTH 3 /4 T!

1em’ BelecTBa camoit 38e3/bl (kotopoe B 36 000 000 pa3 ruioTHee BO/bI) JOMKEH B TOM YIUBU-

TEJIbHOM MHUPE UMETh YyJOBUILHBIN BEC
3700 000 = 36 000 000 =133 200 000 000 000 r.

HaHepCTOK B€OICCTBA, BCC?IHII/Iﬁ CTO MUJIJIMOHOB TOHH, — BOT JUKOBHWHKA, O CYIIICCTBOBAHUHA
KOTOpOfI BO BCCJICHHOM HE IMOMBIILISAIIN €1I€ HEAABHO CaMbI€ CMECIIbIC (baHTaCTI)I.

TsikecTb B rmybuHe nnaHeT

Kax n3menmics Ob1 Bec Tena, eciii ObI OHO OBLIIO MEPEHECEHO B ITyOb MJIaHETHI, HAPUMED,
Ha JHO (paHTACTUYECKOM ITyOOKOM MIaxTh?

MHorue ommuO0YHO CUUTAIOT, YTO HA JHE TaKOW MIAXThI TEJIO JOHKHO CIENIAThCS TKEIee:
Belb OHO OJIMKE K IIEHTPY IUIAHETHI, T. €. K TOH TOYKe, K KOTOPOI MPHUTATHUBAIOTCS BCE Tela. ITO
COOOpakeHHE, OHAKO, HEMPABWIIBHO: CHJIA TMIPHUTHKCHUS K ICHTPY TUIAHETHI HE BO3pAcTaeT Ha
r1yOuHe, a, HaNpoTHB, ociadeBaeT. OOMIETOHATHOE PAa3bSICHEHUE ITOTO YNTATEh MOXET HAUTH
B Moel «3aHuMarenbHoi Gusnke». UToObI HE MOBTOPSTH CKA3aHHOTO TaM, 3aMey JIMIIb CIEAyI0-
iee.

B MexaHuKe TOKa3bIBACTCS, YTO TEJIa, IOMEIICHHBIC B TIOJIOCTH OTHOPOIHOM MAapoBOi 000-
JIOYKH, COBCEM JIMIIEHBI Beca (puc. 91). OTcrona ciieayeT, 4To TeI0, HaXOAsIIeecss BHYTPH CIUIOII-
HOTO OTHOPOJIHOTO II1apa, MOABEPKECHO MPHUTHKSHHUEO TOIBKO TOW YaCTH BEIIIECTBA, KOTOPAst 3aKITIO-
YeHa B Iape ¢ pauycoM, PaBHBIM yIAJICHUIO Tela OT eHTpa (puc. 92).

31 YKenarorme nozipoOHee MO3HAKOMUTHCS C MPOSIBICHUSIMU TATOTEHUS BO BCEIICHHON HAaWAyT MHOTO MOJIE3HBIX CBEICHUH B
nHTepecHo HanucanHoi kHure F0.A. Psi6oBa «/IBrmxeHns HeOECHBIX Tem», u3a. 2-e. dusmarrus, 1962.

159



A. N. MNepenbmaH. «3aHnmartenbHas acTPOHOMUSA»

Puc. 92. Om uezo 3asucum eec mena 6 neopax nianemsi?

A

Y

Puc. 93. K sbiuucnenuto usmenenus éeca mena ¢ npuOIUMCeHUEM K YyeHmpy niaHemsl
OHI/IpaSICB Ha 3TH MOJIOKCHU A, HETPYAHO BBIBECTHU 3aKOH, ITO KOTOPOMY U3MEHACTCA BEC TCJIa
¢ IpUOIMKEHUEM K IIEHTPY 11aneTbl. O603HauuM paanyc miaHeTs (puc. 93) uepes R u paccTostHUE

TeNa OT ee UeHTpa yepes 7. Cuila IpUTSHKEHUSI Tela B 3TOM TOUYKE JI0JIKHA BO3PACTH B (R/r)2 paz u
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OJTHOBPEMEHHO 0C1abeTh B (R/r)3 pa3 (Tak Kak MPUTATHUBAONIAS YaCTh IJIAHETHl YMEHBIIMIACH B
yKa3aHHOE YUCIIO pa3). B koHeuHOM HTOTe CHila MPUTSHKEHUS TOJDKHA 0cladems B

R TR
R R R

—| |—| . T.€. B — pa3a.
r r r

3HauuT, B NIyOMHE IJIAHET BEC TeNa JOJDKCH YMEHbUIUMbCA BO CTOIBKO XKeE Pa3, BO CKOJIBKO
pa3 YMEHBIIUIIOCH PACCTOSIHUE JI0 YeHmpa. J17is TUTaHeThl TAKUX Pa3MEpoB, Kak Hala 3eMilst, IMe-
romeit paguyc B 6400 kM, yrmyonenne Ha 3200 KM JTOJDKHO CONPOBOXKIATHCS YMEHBIICHUEM BeCa
B/BOE, yriyOnenue Ha 5600 kM — yMEHbIIIEHUEM Beca B

6400
6400— 5600

B camom LHCHTPC MIAHCTHI TCJIO AOJIZKHO IMOTCPATH CBOH BEC IIOJTHOCTBIO, TaK KaK

, L.€. B BOCEMb pas.

6400
6400 — 6400

3710, BIpOYEM, MOKHO OBLIO MPEABUAETh U 0€3 BBIYUCIEHUH, TaK KaK B LEHTPE IJIaHEThI
TEJI0 IPUTITUBAETCS OKPYKAFOIIMM BEIIECTBOM CO BCEX CTOPOH C OIMHAKOBOM CHJI OW. BpIckazaH-
HbIe COOOpaXKeHMsI OTHOCATCS K BooOpa)kaeMoil IiiaHeTe, OIHOPOAHOI 1o rioTHocTH. K mnane-
TaM peajibHbIM OHM MPHJIOKUMBI JIUIIb C OTOBOpKaMH. B yacTHOCTH, /Ui 3eMHOTrO 11apa, IioT-
HOCTh KOTOPOTO B INTyOuHE OoJbliie, ueM OJIM3 MOBEPXHOCTHU, 3aKOH U3MEHEHHUS CHUJIBI TSKECTH C
MPUOSIMKEHUEM K IIEHTPY HECKOJIBKO OTCTYIAET OT CeUac yCTaHOBIEHHOTO: /0 HEKOTOPOH (CpaB-
HUTEJIBHO HEOOJbIION) TITyOUHBI MPUTSDKEHNE BO3pACTAET U JIMIIb NPH JajbHeieM yriryOneHun
HauMHaeT yObIBaTh.

nyHHble N COJNIHe4YHble NPpUNnBLI

He crmenyer nymars, 4TO NpUIMBHASA BOJIHA MOAHUMAETCS MPOCTO OTTOro, 4ro JlyHa wim
CounHIle HETOCPeICTBEHHO MPUTATUBAIOT K cede Boay. JIlyHa mpUTATHBaeT HE TOJIBKO TO, YTO HaXo-
JIATCSl HA 36MHOM MOBEPXHOCTH, HO M BECh 3€MHOM map. Jleao B TOM, OJTHAKO, YTO OT LIEHTpa
3eMHOTr0 [Iapa UCTOUYHUK MPUTSIKEHUS AaJiblle, YeM OT YacTHI] BOJIbI HA €€ MOBEPXHOCTH, o0pa-
meHHo K JIyHe. B Toil Touke, B 3eHUTE KOTOPOU CTOUT JlyHa, KasKplii KMJIOTPaMM BOJIbI TPUTSTH-

BAETCs €10 CUJIbHEE, YEM KMJIOIPaMM BEILECTBA LIEHTpa 3eMJIU Ha 2kMr/D’ a Bona B JMaMeTpaIbHO
IIPOTUBOIOJIOXKHOI TOUKe 3eMIIN — Ha CTOJIBKO ke ciadee.

BenenctBue sToi pasHMIBI BOja B OOOMX CIIydasx TMOJHUMAETCS HaJ TBEPIOW 3EMHOM
IIOBEPXHOCTBIO: B IIEPBOM ClIydae MOTOMY, YTO Boja nepemeniaercs k JlyHe OGosble uem TBep-

Aadg 4aCTb 3€MHOT0 1Iapa, BO BTOPOM — IIOTOMY, 4YTO TBE€pAAad 4aCTb 3emim nepeMemacTCs K .HYHC

OoJIbIIIE, YEM 1301:121.52

52 3Jlech OTMeUeHa JHIIL OCHOBHAS NPHYMHA IIPHIMBOB H OTIHBOB; B LIEJIOM SBICHHE 3TO CIIOXKHEE U 00YCIOBIHBACTCS CIIIE
U APYTHMH NpHYUHAMH (LeHTpoOeKHBIN 3 dexT oOpalieHns: 3eMHOTO I1apa BOKPYT 001Iero IeHTpa Mace 3emud u JIyHsI 1 1p.).
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[TomoOHOE e nelicTBHE OKa3bhIBaeT Ha BOJbI OKkeaHa U nputshkeHue Connia. Ho ube nei-
CTBUE CHJIbHEE: COJIHEUHOE Win yHHoe? Eciu cpaBHUTE UX HenocpedcmeeHHble IPUTSKEHUS, TO,
okaxketcs, uto aericrBue Connna cuiabHee. JlelictBuTeapHo, Macca ComHila 00JIbIne Macchl 3eMITH
B 330 000 pa3, macca e Jlynsl emie B 81 pa3 meHblie, T. €. MeHblIe cotHeuHoM B 330 000 x 81 pas.
Paccrosinue ot Connna qo 3emin paBHo 23 400 3emHbIM pannycam, a ot Jlynsl 1o 3emiin — 60 3em-
HBIM paanycam. 3HauuT, npuTsikeHue 3emin CoHIIeM OTHOCUTCS K MPUTSbKEHUIo ee JIyHoH, kak

330000-81 1
23 400°  60°

Urak, ConHile mpuTsruBaeT Bce 3eMHbIe ipeaMeThl B 170 pa3 cunbHee, yem Jlyna. MoxHO
ObUIO OBI JyMaTh IMO3TOMY, YTO COJIHCYHBIC INMPHWJIMBHI BBIIIC JIYHHBIX. B JCHCTBHTEIBHOCTH,
OJTHaKo, HaONoAaeTcs Kak pa3 oOpaTHOE: JIyHHbIE IPUIUBBI Oosblle conHeuHbIX. Eciu maccy
Connma o6o3naunm uepes M, maccy Jlynsl uepe3 M, paccrosiaue a0 Comnna yepes D, no JIyHs —
yepe3 D, To oTHOIEeHHe mpminBooopazyromux cui Connia u JIyHbl paBHO

2Mr 2kM,r M, D
D> D M, D

bynem cunrarb Maccy JlyHsl u3BectHoi: 1/81 — maccel 3emutn.
Torna, 3nas, uto Comnniie B 400 pa3 nanbiie JIyHbl, imeeM

170,

M. D
! -ﬂ3 =330 ﬂﬂﬂxsm%ﬂfm.
M, D 400

3HauuT, NPUIKBLI, TOpokaaeMbie COTHIIEM, JOIKHBI OBITH IPUMEPHO B 2 %2 pa3a HUXKE JIyH-

HBIX.

31ech yMeCcTHO Oy/eT MOKa3aTh, KaK M3 CPaBHEHHS BBICOT JIYHHBIX U COJHEYHBIX MPHIIH-
BOB onpezeneHa 0pi1a Macca JIynsl. Habmrogare BBICOTY Te€X M JPYTUX MPHUIMBOB B OTJACIBHOCTH
Henb3s: ConHue u JlyHa Becerna AecTBYIOT coBMeCTHO. HO MOXKHO M3MEPUTH BBICOTY NPHIIMBA
TOTJIa, KOT/Ia JeHCTBUsI 000MX CBETHII CKIaabIBatoTcs (T. €. koraa Jlyna u ConHie pacroiokKeHbl
Ha OJHOW MPSAMOW JIMHUM C 3eMiiei), U TOrJa, KOoraa JeUCTBUS UX MPOTHUBOIOIOXKHBI (MpsMasd,
coenunstomas ConHue ¢ 3emiiel, NepneHaUKYIsIpHa K IpsAMoi, coeaunsmomei Jlyny ¢ 3emineit).
Habmronenns nokasanu, 4To BTOpbIE IPUIIMBHI 110 BbICOTE cocTaBisAoT 0,42 nepsrix. Ecim npumnu-
BooOpa3ytomas cuia JIyHsl paBHa x, a ConHua y, TO

x+y 100

-,

x—y 42

OTKyJa

[onuas Teopust mpuiIMBOB 00IIENOHATHO U3okeHa B kHure FO.M. Illokansckoro «O mpuianBax B MUPOBOM OKEAHE).
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x 7l
y 29
3HaA4YUT, IO paHee BBIBEACHHOM (opmyrie:

M. D% 29
M, D', 71

nimn

M, 129
M, 64000000 71

Tak kak macca Connna M. =330 000 M,, rne M;—macca 3emiu, TO U3 IOCIIETHET0 paBEHCTBA

JIETKO HAUTHU

Jli"f 3
M,

=80 -

T. €. Macca JIyHbI coCcTaBIIsSIeET — JOJIX0 MAacChl 36MHOMU. boree TouHbIi pacqu.5 3 naer BEJINYUHY
0,0123 3eMHOI MacCHI.

JNlyHa v noropa

MHOruX UHTEpECYET BOPOC O TOM, KaKoe BIMSIHUE Ha aTMOC(EpHOE IaBIeHNE MOTYT OKa-
3bIBaTh NPWINBBI U OTJIMBBI, Opokaaemble JIyHOI B BO3AYIIHOM OKEaHE Halllel IUIaHeThl. DTU
IPUIIUBBI OB OTKPBITHI BEIMKUM PYyCcCKUM yuyeHbIM M.B. JIoMOHOCOBBIM, KOTOpBIN Ha3Bal UX
BO3AYLIHBIMU BOJIHAMU. MMM 3aHUManNnCh MHOTHE, HO TEM HE MEHEE O POJIM BO3AYIIHBIX PUIIH-
BOB pacIpOCTpaHEHbI NIpeBpaTHble NpeacTaBieHus. HecnennanucTsl nymarot, OyaTO B JIETKOM 1
noJBMXKHON atMocdepe 3emiin JlyHa BbI3bIBa€T OrpOMHbIE IPUIIMBHBIE BOIHBI. OTCIONA yOexie-
HHE B TOM, YTO IPWIMBHI 3TH 3HAYUTEIHHO M3MEHSIOT JAAaBJICHHE aTMOC(EpPHl U JOIDKHBI UMETh
pelaoiiee 3Ha4eHUE B METEOPOJIOTHH.

OTO MHEHHUE COBEPILEHHO OIMNO0YHO. TeopeTrueck MOXKHO J10Ka3aTh, YTO BBICOTA aTMO-
cepHOTro MPUIIMBA HE JIOJHKHA MPEBBINIATH BEICOTHI BOJAHOTO MPUJIMBA B OTKPHITOM OKeaHe. Takoe
YTBEPKACHUE KAXKETCS HEOXKUJAHHBIM; BE/lb BO3/1yX /1a)K€ B HM)KHUX, IUVIOTHBIX CJIOSIX UyTh HE B
TBICSIUY pa3 JIerue BOJIbl, I0YEMY K€ JIYHHOE NPUTSKEHHUE HE MTOTHUMAET €0 Ha ThICSIUEKPATHYIO
BeIcOTY? OHAKO 3TO He OoJee mapajoKCcCalIbHO, YeM OIMHAKOBAs OBICTPOTA MAJACHUS TSDKENbBIX U
JIETKUX TeJl B yCTOTE.

BcrnoMHMM HIKOJIBHBIH OIBIT € My CTON TPYOKOH, BHYTPU KOTOPOM CBUHLIOBBIN IIAPUK, MTaj1as,
HE MIEPETOHSAET MyIIMHKY. SIBIeHue MPUINBa B KOHEYHOM CUeTe 00YCIIOBJIEHO HE YEM MHBIM, KaK
naJeHueM B MUPOBOM IIPOCTPAHCTBE 3€MHOT0 111apa U €ro 0ojee JIErkux 000J049€eK MO/ AeHCTBUEM
Tsarorenus Jlynsl (u Connia). B myctore MUpOBOro NpocTpaHCcTBa BCE TENa — U TSHKEIIbIE U JIETKHE

3B YaCTHOCTH, CBSI3aHHBIN C I3MEPEHUSAMHU NEPUOANIECKUX KoJeOaHui noaroT mianeT 1 ColHIa, MPOMCXOISIINX BCISICTBHE
JBIDKEHUS 3€MHOTO IIapa BOKPYT OapUIleHTpa — IeHTpa Macc 3eMiu U JIyHbl.
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— [nagaroT C O,I[I/IHaKOBOﬁ 6LICTpOTOI>i, IMOJIY4aroT OT CUJIbI TATOTCHUA OAUMHAKOBOC IICPCMCUICHHUC,
CCJIN pACCTOAHUEC UX OT HCHTPA IIPUTKCHUA OAUMHAKOBO.

CkazaHHOE OATOTOBJIACT HAC K TOM MBICJIM, YTO BBICOTA aTMOC(bepHBIX MPUIMBOB JOJIDKHA
OBITH Takas KEC, KaK 1 B OK€CAaHC, BAAJIN OT 6eper0B. HeﬁCTBHTCHBHO, ecli ObI MBI O6paTI/IJ'II/ICI> K
Q)opMyne, oo KOTOpOﬁ BbBIYHCIACTCA BBICOTA IIPUJIKMBA, TO Y66I[I/IJ'II/ICB 6]:1, YTO OHA 3aKJII0YAET B ce0e
TOJBKO MacCChl .HYHBI n 3CMJ'II/I, paanyc 3¢MHOTO I1apa U pacCTOAHUEC OT 3emau u .HYHBI. Hu nnort-
HOCTB HO,I[HHMB.GMOIZ KHUIKOCTHU, HU FHY6I/IHa OKCaHa B 9Ty (1)OpMy.TIy HC BXOIAT. 3aMcHUB BOJ -
HOM OKeaH BO3AYHIIHBIM, Mbl HC UI3BMCHHUM pPEC3YyJibTaTa BBIYMCIICHUHN 1 MOJIYy4YHUM IJIsA aTMOC(i)CpHOFO

IIPUJINBA TY K€ BBICOTY, KaK U IAJId IIPpHUJIMBA B OKCAHC. A oCJaCaHsAsA BEJIINYHMHA BECbMa HC3HA4YU-

1
TCIIbHA. TeopeTquCKaﬂ BBICOTA HAUOOJIBIIIETO IMPUIKBA B OTKPBITOM OKEAHEC — OKOJIO /2 M, U TOJIBKO

oyepTaHusi OEPEroB U JIHA, CTECHSS NMPUIMBHYIO BOJIHY, MOBBIIIAIOT €€ B OTAENIbHBIX MyHKTaX 10
10 M u 60nee. CymiecTByIOT BeCbMa JHOOOIBITHBIE MAILIMHBI JUJIsl PEACKa3aHUs BHICOTHI IPHIIMBA
B JaHHOM MECTE B JIF000O MOMEHT BpEMEHHU 110 JaHHBIM O nojoxeHuu ConHua u JIyHsl.

B 6e30pexHOM ke BO3IYIIHOM OKEaHE HHYTO HE MOXKET HapyllaTh TEOPETUYECKOW Kap-
TUHBI JIYHHOTO MPUJIMBA U U3MEHATH HAaHOOJIBIUIYIO €€ TEOPETUUECKYIO BBICOTY — noimerpa. Ctoib
HE3HAYUTEIbHOE MOAHITHE MOXKET OKa3bIBaTh HA BETMUHUHY aTMOC(EPHOTO AaBJICHUS JIHILb CAMOE
HUYTOXKHOE BIIUSHUE.

Jlannac, 3aHMMaBILINIICS TEOPUEH BO3AYLIHBIX IPUIMBOB, IPUILEN K BBIBOY, UTO KOJeOaHuUs
arMocdepHOro aBiaeHus1, 00yCIOBICHHbIE MU, HE JOJDKHBI ITpeBbImaTh 0,6 MM pTyTHOTO CTOJ10a,
a MOpOoXkIaeMblii aTMOChEpHBIMH MPUIMBAMU BETEp 00J1aaeT CKOPOCThIO HE BhIIIE 7,5 cMm/C.

ScHo, uTO aTMOCc(epHbIe MPUIUBBI HE MOTYT UTPaTh CKOJIBKO-HUOY/Ib CYIIECTBEHHOM pon
cpenu (paKTOPOB TOTOIBI.

OTU co00paXkeHUsI I€Tat0T COBEPIIEHHO OE€CIIOUBEHHBIMH MOMBITKH Pa3HbBIX «JIYHHBIX IPO-
POKOB» Mpe/IcKa3bIBaTh MOTOAY MO MoJoxkeHHto JIyHbI Ha Hebe.
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